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Yacos no yyebHoMy 72 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3a4eTbl 2
ayINTOpHbIE 3aHATUSA 16
camocToaTenbHas paboTa 52
4acoB Ha KOHTPO/b 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam
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Cam. paboTa 52 52 52 52
Yacbl Ha KOHTPOb 4 4 4 4

NToro 72 72 72 72



YM: z15.04.02_TMM3-25-1,2,3.plx cTp. 2

Mporpammy coctasun(un):
K3H, 3aB.Kad, PunumoHosa HO.B.

PeueH3eHT(bl):
eHepanbHblil gupekTop OO0 «IMpodu KoHcanT», nyxos A.B.

Pa6oyas nporpaMma gUCLUNNHbI
MeHeMKMEHT N MapKeTUHT

paspaboTtaHa B cooTBeTcTBUUN ¢ PIOC:

®efepanbHblil TOCYAAPCTBEHHBIN 06pa3oBaTe/ibHbIA CTaH4aPT BbICLIEro o6pa3oBaHusa - MarmcTpartypa rno
HanpasneHUto NoAroToBkn 15.04.02 TexHonornyeckne MawwmHbl 1 06opyaoBaHue (npukas MmMHoO6pHayKu
Poccun ot 14.08.2020 r. Ne 1026)

CoCTaB/IeHa Ha OCHOBaHWM Y4ebHOTr0 naHa:
HanpaeneHne 15.04.02 "TexHONOrMYecKMe MalluHbl U 060pyaoBaHMe"

0[00pPEHHOr0 YUYEHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pa6ouasi nporpamma oo6peHa Ha 3acefaHun YMC akynbTeTa

Cpok felicTBusA nporpammbl: 2025-2028 yu.r.

Mpeacepatens YMC
Mpotokon ot 03.07.2025 Ne 9



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 3

1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
11 npuobpeTeHne MarucTpaHTaMu PyHAamMmeHTabHbIX 3HAHWUI N0 COBPEMEHHbLIM TEOPUAM
MeHeKMEHTa 1 MapKeTUHTra, a TaKXe NPakTUYeCKMX HaBbIKOB MOCTPOEHNS 3WPEKTUBHBIX CUCTEM
MeHe[KMEHTA N MapKETMHIa Ha NpeanpuaTun. B xoae n3yyeHns AUCLUMNANHBLI MarucTpaHT
[0O/MKEH YCBOUTb OCHOBHbIE MOHATUS M 06LMe NPUHLUNLI MEHEIXKMEHTA U MApPKETUHIa, YMeTb
NCNONb30BaTb NMOMYYEHHbIE 3HAHMSA B CBOEI OyayLlel TPYA0BON AeATENbHOCTH.

2.3A0AUN
2.1 - pacKpbITUe MOHATMINHOIO annapara, OCHOB U ANaNeKTUKN MEHEe[XXMeHTa N MapKeTUHra,
paccMOTpeHne COBPEMEHHbIX KOHLEMNLWI 1 NMoAX0/0B;
2.2

2.3 - M3yuyeHne coAepKaHMs ynpaBaeHYeCKON 1 MapKETUHIOBOM AeATeNbHOCTU, CneLnpnyecKmnx
0CO6EeHHOCTElN MeHe[)XMEeHTa U MapKeTUHIa Ha NPeanpuaTusXx;

2.4

2.5 -yCBOEHMe NPUHLMNOB N NPUOGPETEHNE HABLIKOB MOAFOTOBKU, NMPUHATUS W peanunsaunm
yNpaBfeHYECKMX N MAapKETUHIOBbIX PELLUEHUIA Ha OCHOBE COBPEMEHHbIX TEXHOMOTUIA MEHEAXKMEHTA
1 MapKeTUHTa;

2.6 - N3yuyeHne COBPEMEHHbIX NMOAXOA0B K (hOPMUPOBAHMIO M COBEPLUEHCTBOBAHMIO OPraHU3aLMOHHbIX
CTPYKTYP yNpaBfeHns NMPOMbILIEHHbIMU MPeANPUATUAMU;

2.7

2.8 - NprobpeTeHNe HaBbIKOB OLEHKN (YHKLMOHUPOBAHUS U Pa3BUTUS MEHEI)KMEHTA U MapKeTUHra
npesnpuaTAA ¢ NO3ULMIA UX Pe3yNbTaTUBHOCTM U 3 (eKTUBHOCTH;

2.9

2.10 - hopmmpoBaHue y OyayLINX MarucTpoB HaBbIKOB TBOPYECKOI0 MCNOMb30BaHNS MPUOOPETEHHBIX
3HaHWI ANs NpohecCUOHaNbHOTO BbIMOMHEHNUA (DYHKLMA.

3. MECTO ANCUNTMNNHbBI B CTPYKTYPE OOT1
Llmkn (pasgen) OOIMM: 61.0.01
3.1 TpeboBaHuA K NpeaBapuTeibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 OCHOBbI Hay4YHbIX MUCCNeA0BaHWNIA, OpraHM3auns 1 naaHupoBaHne aKCnepumeHTa
3.2 OAvcumninHbl U NPaKTUKW, 41 KOTOPbIX OCBOEHME JaHHOW ANCLUNANHBI (MOLYyNSA)
HeobX04MMO KaK MnpejLLecTBYOLLee:

3.2.1 BbINONHEHME, MNOATOTOBKA K NpoLeAype 3awuTbl U 3aLLMTa BbIMYCKHOW KBaIMPUKALNOHHOW
paboTbl

4. KOMMETEHLUWW OBYYAIOLWEMOCSH, ®OPMVPYEMBbIE B PE3Y/IbTATE OCBOEHUSA
AVCUUNANHBI (MOAY NS)

YK-3: CnocobeH opraHn3oBbIiBaTb N PYKOBOAUTb PaboTon KOMaHAbl, BbipabaTblBas KOMaHHYO
CTpaTeruo Asst JOCTMXKEHUSA MOCTAB/IEHHOM Lenn

3HaTb:

YpoBeHb 1 OCHOBHbIE NMOHATUA, KAaTEropum v UHCTPYMEHTbI MapPKETUHTOBOW NOMIUTUKKN NPeanpusaTus
YpoBeHb 2 CofepxaHne MapKeTUHIOBOM KOHLUENUUN yrnpaBieHns

YposeHb 3 Llenu, Bugbl, Kputepmm Bolbopa cTpaTernin MapkeTuHra

YMeTb:

YpoBeHb 1 Mcnonb3oBaTbh CUCTEMY 3HAHUI O NPUHLMNAX MapKeTUHIa A4/19 opraHun3aumm speKTuBHOM
paboTbl KOMMEPYECKUX NPesnpuUATUIA B YCNOBUAX PbIHKA

YpoBeHb 2 CuctematmanpoBaTb 1 0606WaTh UHGOPMALMIO MPU aHanu3e cpefbl MapKeTUHra
NpesnpuATUA, MHTEPNPETUPOBaTbL Pe3y/ibTaTbl aHain3a, BbiABNATL TEHAEHL MW pPa3sBUTUA
PbIHKa
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YposeHb 3 PaspabarbiBaTb MapKeTUHIOBble CTPaTernn Ha OCHOBE pPe3y/ibTaToB aHann3a cpejbl
MapKeTuHra
Bnagetsb:
YpoBeHb 1 OCHOBHbIMU TEXHO/IOTUAMWN MapKETUHTa
YpoBeHb 2 COBpeEMEHHbIMU MeToLaMu 1 opyausmu cbopa, 06paboTku, aHanm3a n nHTepnpeTalmm
MapKeTUHIroBON MH(hopMaLnu
YpoBeHb 3 MeTofammn pa3paboTKu n peannsaynmn MapKeTUHIOBbIX CTpaTeruni
OMNK-3: CrnocobeH opraHn3oBbiBaTb paboTy KOIMEKTUBOB UCNOMHUTENEN; NPUHUMATb
NCMOJTHUTENbCKNE PELLEHUS B YCNOBUAX CNEKTPA MHEHWUIA; ONpefesnisaTh NOPSALOK BbIMO/THEHUS
paboT, opraHn3oBbIBaTb B NojpasjeneHnmn paboTbl M0 COBEPLUEHCTBOBAHUIO, MOAepHMU3aLNN 1
YHU(UKaLNN BbINYCKAEMbIX U3JeNNA U NX 3N1EMEHTOB, pa3paboTKe NPOeKTOB CTaHLapTOB U
cepTuukatos, obecneuymBaTb afanTaynio COBPEMEHHbIX BEPCUIA CUCTEM yNpaBieHUA KauyeCTBOM K
KOHKPETHbIM YC/NI0BUSAM MPOU3BOACTBA Ha OCHOBE MeXAYHapOoHbIX CTaH4apToB;
3HaTb:
YpoBeHb 1 CyLHOCTb M XapakKTepHble YepTbl COBPEMEHHOI0 MeHe[PKMeHTa, UCTOPUIO ero pasBuTus
YpoBeHb 2 OCHOBHbIE TEOPUY W KOHLeNUUN B3aUMOAENCTBUA NIOAEN B OpraHn3aLmm, BKIKOYas BONPOChI
MOTUBaLUK, TPYNNOBOM AUHAMWKM, KOMaHL0o0bpa3oBaHUsA, KOMMYHUKaLWUA, N1aepcTsa 1
ynpasneHnsa KOHMIMKTaMm
YpoBeHb 3 MeToANKY 1 NpoLecc NPUHATUA U peanusaluy ynpaBieHYecKUX peLleHuni
YMeTb:
YpoBeHb 1 dPopMynuMpoBaTthb LEenn 1 3a4adyn coumnanbHO-3KOHOMUYECKUX CUCTEM (OpraHm3auuii)
YpoBeHb 2 [Mn1aHMpPOBaTh M OCYLLLECTBNATL MEPONPUATUSA; MPOEKTUPOBATL OPraHM3aLNOHHbIE CTPYKTYpbI;
NpoBOAMTbL PaboTy MO MOTMBALUW TPYLOBOW AeATeNIbHOCTU NepcoHana; aHam3npoBaTb
KOMMYHMWKaLNOHHbIe MPOLECChl B OpraHnsaunm n paspabarbiBaTb NpefnoXXeHns no
MOBbLILWEHNIO UX 3PNEKTUBHOCTN; KOHTPONPOBATL, aHaIM3MPOBaTb BHYTPEHHNE U BHELLHNE
(hakTopbl, ONpeAenatoL e ynpasneHme opraHusaunen
YposeHb 3 TMpuHMMaTh 3 (PeKTUBHbIE PeLleHns, UCMONb3YA CUCTEMY METOLOB YrNpaB/ieHNns
Bnagetsb:
YpoBeHb 1 TMOHATWIAHBIM annapaTom MeHeIKMeHTa
YpoBeHb 2 MeTogamu peanu3salmm 0CHOBHbIX YNpaBieHYeCKUX QMYHKUNIA (NnaHMpoBaHue, opraHu3sawus,
MOTUBMPOBAHNE N KOHTPO/Ib)
YposeHb 3 CrnocoBHOCTbIO HAXOAUTb OPraHuU3aLMOHHO-YNPaBIEHYECKNE PELLIEHNA U OLeHUBaTb UX
3 (PeKTUBHOCTb
OlNK-8: CnocobeH paspabaTbiBaTb MeTOAUKY aHa/n3a 3aTpaTt Ha obecneyveHue esATE/IbHOCTH
NPOM3BOACTBEHHbIX NOApa3feneHuN;
3HaTb:
YpoBeHb 1 OC06EHHOCTM NAaHUPOBaHUS PEKNaMHON KamnaHuu
YpoBeHb 2 MeTo/bl COCTaB/EHNA CMEThI 3aTpaT Ha peK/iaMHble MeponpuATUS
YpoBeHb 3 MpUHUMNbI OLEHKN 3WPEKTUBHOCTN PEKIAMHbIX MEPONPUATUN
YmeTb:
YpoBeHb 1 BbiOupaTb cpeAcTBa pacnpocTpaHeHMs peKiambl
YpoBeHb 2 CoOCTaBNATb CMEThI 3aTPaT Ha NPOBeAeHNE PEKNAMHbIX KamnaHui
YpoBeHb 3 TIpMMeHATb METO/bl OLLeHKN 3PHEKTUBHOCTY PEKTAMHBIX MEPONPUATUIA
Bnagetsb:
YpoBeHb 1 HaBblkaMW NOCTaHOBKM Liefleli KOMMYHUKaLMOHHOM MOANTUKN
YpoBeHb 2 HaBblkaMy pacyeTa 3aTpaTt Ha NPOBEAEHNE PEKNAMHbIX KaMMaHWi
YpoBeHb 3 TIpMMeHATb METO/bl OLLeHKN 3PHEKTUBHOCTY PEKIAMHBIX MEPONPUATUIA
B pe3ynbTaTe 0CBOEHUSA AUCLUMINHBI 06yYaloLWwnncsa LoNXeH
4.1 3HaTtb:
4.1.1 - OCHOBHbIe NOHATUA, KATEFOPUN N MHCTPYMEHTbI MapKETUHIOBOM MOMNTUKN NPeLnpUaTus;
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4.1.2 - cofepXaHne MapKeTUHIrOBOM KOHLEMLUN yripaBieHNs;

4.1.3 - uenu, Buabl, KpUTEpPMUK BbIOGOPa CTPATErNin MapKETUHTa;

4.1.4 - 0CO6EHHOCTW NIAHUPOBAHWUA PEKNAMHOW KaMnaHuu;

4.15 - MeToAbl COCTaBNEHNSA CMEeTbI 3aTPaT Ha peKnamMHble MeponpuATus;

4.1.6 - NPUHLANbI OLEHKN 3h(PEKTUBHOCTU PeKNaMHbIX MEPONPUATUIA;

4.1.7 - CyWHOCTb M XapaKTepHble YepTbl COBPEMEHHOTO MeHe[>)KMeHTa, UCTOPUI0 ero pas3BuTus;

4.1.8 - OCHOBHble TEOPUM N KOHLENLMMN B3aMMOENCTBUSA N0 B OpraHm3aumm, BKYas BONpPoChI
MOTMBAL MK, TPYNMOBON/ ANHAMUKM, KOMaHA006pa3oBaHus, KOMMYHUKALWIA, nngepcTea u
ynpaBneHns KOHMANKTaMK;

4.1.9 - METOAMKY M NPOLECC MPUHATUA U pean3aLnm ynpasaeHYeCKUX peLleHunii

4.2 YMeTb:
4.2.1 -1cnonb3oBaTb CUCTEMY 3HAHWI O MPUHLUMNAX MapKeTUHIa Aas opraHun3aunmn sPeKTUBHOM
paboTbl KOMMEPYECKNX MPeanpuUATUiA B yCNOBUAX PbIHKA;

4.2.2 - cncTeMaTU3npoBaTh M 0606LaTb MHPOPMALMIO NPX aHann3e cpefbl MapKeTUHIa NpesnpusaTys,
WHTEepPNPeTNPOBaTb pe3y/bTaTbl aHaNN3a, BbISIBNATbL TEHAEHLUUN Pa3BUTUS PbIHKA;

4.2.3 - paspabarbiBaTb MapKeTUHIOBblE CTPaTerMy Ha OCHOBE Pe3y/ibTaToB aHa/n3a Cpefbl MapKETUHTa,;
4.2.4 - BblOUpaTb CpecTBa pacnpoOCTPaHEHUS PeKNambl;

4.2.5 -cocTaBnATb CMETbI 3aTpaT Ha NPOBefeHVEe PEK/TAMHBIX KaMNaHWii;

4.2.6 - NPUMEHATb METOAbl OLEHKMN 3 (DEKTUBHOCTU PEKTaMHbIX MEPONPUSATUIA;

4.2.7 - (opmMynupoBaTb Lenn ¥ 3aaum coLmnanbHO-3KOHOMUYECKUX CUCTeM (OpraHu3aunii);

4.2.8 - NnaHMpoBaTb W OCYLLECTBNSTb MEPONPUATHS; NPOEKTMPOBaTb OPraHnU3aLMOHHbIE CTPYKTYPbI;
NMPOBOANTL PaboTy MO MOTMBALUW TPYAOBOW AesTeNbHOCTM NepcoHana; aHaan3npoBaTtb
KOMMYHMKaLMOHHbIE NPOLECChl B OpraHun3auny 1 paspabatbiBaTb NPeaoXeHNUs N0 NOBbILEHNIO
NX 3 (HEKTUBHOCTN; KOHTPONNPOBATbL, aHAIM3MPOBATb BHYTPEHHUE U BHELLHMNE (haKTOpbI,
onpegensioLMe ynpasieHne opraHmsaumeii;

4.2.9 - npuHMMaTb 3PPEeKTUBHbIE PELLEHNS, NCNOMb3Ys CUCTEMY MeTOZOB yNpaBneHus

4.3 Bnapetsb:
4.3.1 - OCHOBHbIMM TEXHONOTMAMWN MAPKETUHTA

4.3.2 - CoBpeMeHHbIMU MeTogaMu 1 opyansamm cbopa, 06paboTKn, aHann3a v NHTepnpeTayuu
MapKeTUHIroBOW UH(opMaLuu

4.3.3 - MeTofamum pa3paboTKu 1 peannsauum MapKeTUHIOBbIX CTpaTeruii;

4.3.4 - HaBblKamMW MOCTAHOBKW LeNeil KOMMYHUKAaLUOHHOW NOMUTUKN;

4.3.5 - HaBblKamu pacyeTa 3aTpaT Ha NPOBeLeHMEe PeKNaMHbIX KaMNaHWii,

4.3.6 - NPUMeHATb METO/bl OLEHKN 3PHEKTUBHOCTU PEKNAMHBIX MEPONPUATUIA;
4.3.7 - NOHATUIHBIM annapaToM MeHeKMeHTa,;

4.3.8 - MeTogamu peanusaunm 0CHOBHbIX YNpaBieHUYecKMX QyHKLUMIA (NnaHMpoBaHWe, opraHu3aLms,
MOTVUBMPOBaHWE U KOHTPO/b);

4.3.9 -cnoco6HOCTbI0 HAXOAWUTb OPraHN3aLNOHHO-YNPaBAeHYECKMNE PEeLLEHUS 1N OLEHUBATb UX
3 (PEeKTUBHOCTb

5. CTPYKTYPA U COOEPXAHUVE JANCUNNNNHBI (MOAY NA)
Koga HanmeHoBaHuve pasgenos u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATUA TeM /Bug 3aHATUSA/ Kypc umm pakT.

Pasgen 1 MeHepKMeHT 1 ero
METOZ0/I0r NYECKME OCHOBbI

11 lMoHATWE W CYLLHOCTb
MeHe>XmeHTa /Tema/
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12

13

14

lMoHATME MeHeI)KMeHTA.
Cy6bekT 1 06beKT
MeHe>KMeHTa.
OKOHOMMYECKNI
MeXaHU3M MeHeKMeHTa.
Mopxopabl K cogepxaHuto
MOHATUA KMEHE[XKMEHT».
Buabl

MeHeLKMeHTa. /J1ek/
YCTHbIN onpoc. PeweHune
npakTU4ecKnx

3afaHui /Mp/
MoaroToBka K
NpakTUyecKoMy
3aHATUO /Cp/

MeTogonornyeckume
OCHOBBbI

MeHe>XmeHTa /Tema/
O6luimne
MeToA0/10rn4ecKme
NoAX0o4bl K MEHEIKMEHTY.
MoHaTue n
Knaccugunkauma MeTojoB
MeHeLKMeHTa. /J1ek/

Y CTHbI onpoc. PewleHune
NnpakTU4ecknx

3afaHui /Mp/
MoAaroToBka K
NpaKTUYecKomy
3aHaTU0. /Cp/
YnpaB/sieHne coumnanbHo-
3KOHOMUYECKNUMU
cucTemamu
(opranmsauunsamn) /Tema/

[MoHATME opraHusauunu.
Mpu3HaKn opraHusaymu.
YKW3HEHHbIV LMKN
opraHusaumm.
[ToOpn30HTaNbHOE 1
BEPTUKaNbHOE pasfeneHune
TPpyf4a. YPOBHU
ynpasfieHuns. dopmanbHas
N HedhopmanbHas
opraHusauun. [Nex/

Y CTHbIN onpoc. PelieHne
npakTUYyecKmnx

3aganuii /Mp/
MoAaroToBka K
npakTnyeckomy
3aHATU0. /Cp/

Mpupoga v cocTas
(YHKLWIA 1 NPUHLMNOB
MeHe>XxmeHTa /Tema/

0,5

0,5

0,5

0,5

0,5

0,5

6

OlnK-3

OrnK-3

OrnK-3

OrnK-3

OrnK-3

OrnK-3

OrK-3

OrK-3

OlK-3

niinz.i 0

n2.2

n3.1 0
niinz.i 0
Nn2.2n3.1

33 36
niinz.i 0

n2.2

n3.1 0
niinz.i 0
Nn2.2Nn3.1

33 36
niinz.i 0

n2.2

n3.1 0
niinz.i 0
Nn2.2Nn3.1

33 36

cTp. 6
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CyLlHOCTb 1 B3aMMOCBA3b 2 1
(hyHKUWIA ynpaBneHus.

MoHAaTHe QyHKUUK

ynpas/eHus.

XapakTtepucTuka

OCHOBHbIX (PYHKLWiA

MeHeIKMeHTa. MpuHUUNbI

MeHeLKMeHTa. /J1ek/

Y CTHbIN onpoc. PelieHne 2 1
NPaKTUYeCKNX

3aganunii /Mp/

MoAaroToBka K 2 6
npakTuyeckomy

3aHATU0. /Cp/

OpraHunsaunoHHble
OTHOLLIEHMA B CUCTEME
MeHeKMeHTa. Popmbl
opraHusaumy cucTembl
MeHe>XmeHTa /Tema/

CyLlHOCTb 1 cofiep>kaHne 2 1
opraHm3aLoHHOWN
CTPYKTYpPbI YNpaBneHuns
npeanpuaTUEM. Y CloBus 1
(hakTopbI, BANAOLWME Ha
ynpaefisieMoCTb B
opraHmsauunn. 3n1eMeHThl
N CBA3MN B
opraHum3aLoHHOM
CTPYKTYpe, uX
Knaccugpumkaums. Tunel
OpraHu3aLoHHbIX
CTPYKTYp ynpaBneHus.
MpuvHUMNBI K 3Tanb
(hopmuposaHus
OpraHu3aLoHHbIX
CTPYKTYp Ha
npegnpuaTun. PakTopsl,
yunTbiBaemble npu
MOCTPOEHUN
OpraHn3aunoHHbIX
CTPYKTYp yrpaB/ieHus.
TpeboBaHUA K
OpraHn3auoHHbIM
CTPYKTypam. MeToabl
NpPoeKTMpPOBaHUA
OpraHn3aLnoHHbIX
CTPYKTYp. OCO6EeHHOCTH
OLLeHKM 3 (PEKTUBHOCTH
CTPYKTYp

ynpasnexuus. /Nek/

Y CTHbIV onpoc. PeleHne 2 1
NPaKkTUYeCKnX

3afaHui /Mp/

OlnK-3

OrnK-3

OrnK-3

OrK-3

OrnK-3

niinz.i
n2.2

n3.1

niinz.i
Nn2.2Nn3.1
33 36

niinz.i

n3.1

cTp. 7
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18

MoAaroToBka K 2 6
NpakTUyecKoMy
3aHATU0. /Cp/

O (PEKTUBHOCTb
MeHeIKMeHTa
opraHusauun /Tema/

CyLHocTb 2 0,5
3PheKTUBHOCTH
MeHeL>KmeHTa. OCHOBHa#d
QOYHKUNSA 3PDHEKTUBHOCTH
MeHeL)XMeHTa. Bugbl
3PheKTUBHOCTH
MeHe[PKMeHTa, nx
0COOEHHOCTU. DaKTOpbI,
BAMAIOLLME HA
3(hPEKTUBHOCTb, MX
Knaccugumkaymsa. Cnocobbl
OLLeHKM 3 (PEKTUBHOCTM
MEHeLXKMEHTA,
Hanpas/eHNSA OLEHKMN.
[MokasaTenun OLeHKM

3 (PeKTMBHOCTH
MeHeKMeHTa. PakTopbl
NOBbILLEHMNSA

3 heKTUBHOCTHU
MeHeKMeHTa. /flek/

YCTHbIN onpoc. PeweHune 2 0,5
NPaKkTUYeCKnx

3aganuii /Mp/

MoaroToBka K 2 4
npakTuyeckomy

3aHATU0. /Cp/

MogenvposaHue
cuUTyauuii n paspaboTtka
ynpaB/ieHYeCcKnX
peweHunin /Tema/

CopepxaHue 1 Buabl 2 0,5
ynpasneH4YecKnx

peLeHnin. Mpouecc

NPUHATUS PEeLLIEHNIA.

MeToAabl NpUHATUA

peLeHnin. Ycnosusa

3D heKTUBHOCTU NPUHATUSA

peweHunin. /Nek/

YCTHbIN onpoc. PeweHune 2 0,5
npakTU4yecKnx

3agaHui /Mp/

MoAaroToBka K 2 6
NpakTU4YecKoMy

3aHaTuio. /Cp/
Nmunpx (obpas)
MeHeZXepa 1 CTUIm
MeHe>XmeHTa /Tema/

OlnK-3

OrnK-3

OrnK-3

OrK-3

OlK-3

OlnK-3

OrnK-3

n11nz2.1n3
1
33 36

niinz.i

n3.1

n1.1n2.1n3
1
33

niinz.i
n2.2

n31

niinz.i
n2.2n3.1
33 36

0

0
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2.1

2.2

MoHATME O MeHepKepe. 2 0,5
Ponb 1 hyHKLMK
MeHegxepa B
opraHusaumm.
TpeboBaHus,
npenbABnseMble K
PYKOBOAUTENAM.
JINYHOCTHbIE KayecTBa

3 (PeKTUBHOTO
MeHemkepa. MoHATMe 06
NMUIKe MEHeKepa.
®akTopsbl, hopmMupyoLLme
UMULX 1N X
xapaktepucTtuka. lNMoHaTue
0 CTW/Ie PYKOBOACTBA.
®akTopsbl, BAMAKOLWNE HA
CTU/Ib PYKOBOACTBA
KOHKPETHOrO nnua.
Knaccuukaumsa ctunei
PYKOBOZACTBA N NX
xapakrtepucTtuka. /Nek/

YCTHbIN onpoc. PeweHune 2 0,5
NPaKTUYeCKnX

3afaHui /Mp/

MoAaroToBka K 2 3
npakTuyeckomy

3aHATU0. /Cp/

Pasgen 2. OcHOBbI MapKeTuHra
Ha NpeanpuaTAn 1

METOZO/I0r MYECKIME OCHOBbI
V3yYeHVst MapKETUHIOBOM
cpebl NpeanpuaTys

OCHOBbI MapKeTUHra
npegnpuatua /Temal/

CyTb 1 cofiep>xaHue 2 0,5
NOHATUS «KMaPKETUHI».

CopepxaHue u uenu

MapKeTUHIOBOWA

feaTeNlbHOCTH, ee

OCHOBHble NPUHLMMbI.

KOHKpeTHbIe 1 06Lmne

(hYHKLMU MapKeTUHra.

Mpouecc ynpasneHns

MapKeTUHrom. /fek/

YCTHbIN onpoc. PeweHune 2 0,5
npakTUYecKnx

3agaHui /Mp/

MoAaroToBka K 2 2
NpakTUyYecKoMy

3aHaTUO. /Cp/

MapKeTUHroBble
nccnefoBaHnA Ha
npegnpuatTun /Temal/

OlnK-3

OrnK-3

OrnK-3

YK-3

YK-3

YK-3

niinz.i
n2.2

n3.1

niinz.i
Nn2.2Nn3.1
33 36

n1.1n2.3
n2.4

n3.2

n1.1n2.3

Nn2.4Nn3.2

31 92 34
35 36

0

cTp. 9
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2.3

CywHocTb, 0cobeHHOCTH, 2 0,5
Lenn n 3agadu
MapKeTUHTOBbIX
nccnenoBaHuii. Buabl
MapKeTUHTOBbIX
nccnefoBaHuii.
MporpammMa nposefeHuns
MapKeTUHIOBbIX
nccnenoBaHuii. Jtanbl
MapKeTUHI0BOr0
nccnesoBaHus.
OnpepeneHune
noTpe6GHOCTK B
NMHopMaLmn
opraHusaums ee cbopa.

M CTOUYHUKK 1 MeTOoAbI
c6opa nepBUYHOWA
MapKeTWUHIOBOWA
NHopmaunmn. MCToOUHNKN
BTOPUYHOW
MapKeTUHIOBOWA
NHopMaLnu.

M3yyeHne un aHanmns
(hakTOpOB BHELLHEA
PbIHOYHOW Makpo- U
MUKPO-Cpeabl.
KoHTponupyemsble 1
HEKOHTPONMpyeMble
(haKTOpbl MAPKETUHIOBOM
cpenbl. /Nek/

Y CTHbI onpoc. PeweHne 2 0,5
NPaKkTUYeCKNX

3aganuii /Mp/
MoAaroToBka K 2 3
NPaKTUYECKOMY 3aHATUIO.
/Cp/

CermeHTaumsa u Bblbop
Lenesoro cermeHTa /Tema/

YK-3

YK-3

YK-3

n1.1n2.3
n2.4

n3.2

n1.1n2.3

Nn2.4N3.2

31 32 24
35 36

0

cTp.10
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2.4

CermeHTauma pbiHKa: Lefb 2 0,5
N MexaHu3m
OCYLLIeCTB/IEHNUA.
MpuHUmMnel, Uenu un
3afla4n pbIHOYHOM
cermeHTauuu. Yuet
cneum@uKn ToBapa npu
npoBefeHnn CermeHTauuu
PbIHKa, ee OCHOBHbIe
Kputepuun. CermeHrtayms
PbIHKA 1
Nno3nLMOHMPOBaHME
ToBapa. MNMoHaTua:
«PbIHOYHOE OKHO»,
«PbIHOYHASA HULLAY,
«Lie/1eBOM PbIHOK
(cermeHT)». Bblbop
Lle/IeBOr0 pblHKa
(cermeHTa) 1
ONTUMaNbHON PbIHOYHOM
HUwN. [Nek/

YCTHbIN onpoc. PeweHune 2 0,5
NPaKTUYeCKnX

3afaHui /Mp/

MoAaroToBka K 2 2
npakTuyeckomy

3aHATU0. /Cp/

Tosap v ToBapHad
MoNMTUKA B CUCTEME
mapkeTtuHra /Tema/

lMoHATMe TOBapa B 2 1
CUCTEME MapKeTUHra.

CsoiicTBa TOBapOB.

Knaccutukanms ToBapos.

MapKeTUHT 1 3aga4u

MOBbILLIEHNA KayecTBa U
KOHKYPEHTOCNOCOOHOCTM

NPOAYKLMMN Ha PbIHKe:

MOHATUA U MOKasaTenm nx

onpegenstoLLue.

YKM3HEHHbIV LMK ToBapa.

Ero Buabl. ToBapHas

nonuTuka upmel. /Jlek/

YCTHbI onpoc. PewleHune 2 1
NPaKTUYeCKnX

3afaHui /Mp/

MoAaroToBka K 2 3
NPakTUYeCcKOMY 3aHATUIO.

ICp/

YK-3

YK-3

YK-3

YK-3

YK-3

YK-3

n3.2

n1.1n2.3

Nn2.4Nn3.2

31 92 354
35 36

n1.1n2.3
n2.4

n3.2

n1.1n2.3

Nn2.4Nn3.2

31 92 54
35

cTp. 11



YI: z15.04.02_TMrn-25-1,2,3.pIx

25 KoMMyHUWKaLOHHasA
nonuTuka. Peknama u

CTUMYy/MpoBaHue

cobiTa /Temal/

MoHATME NPOABMXKEHNSA 2 0,5 YK-3 OMNK  N11.112.3 0
TOBapa, ero Hopmoi. -8 n2.4

CyLHOCTb KaXxoro smaa
MapKeTUHIOBbIX
KOMMYHUKaLMIA, cdepa nx
NPUMEHEHNS.

lMoHATMeE, CYLLHOCTb
peknambl 1 ee BUbI.
XapakTtepucTuka
OCHOBHbIX PeK/laMHbIX
cpencTs (KaHanos).
MnaHnpoBaHne
pPeKNaMHON KamnaHuu.
PacueT 6rogKeTa 1 OLeHKa

3 (PeKTUBHOCTH
PEKNaMHbIX
MeponpuaTuin. /Nek/
Y CTHbI onpoc. PelleHune 2 05 YK-30lK n3.2 0
NPaKTUYecKnx -8
3agaHui /Tp/
MogroToBska K 2 3 YK-3 ONK  N11.1/12.3 0
NPakTUYeCKOMY 3aHATUIO. -8 Nn2.4Nn3.2
ICpl/ 31 32 54
35
Pa3gen 3. KoHTposb
31 3auet /Tema/
/3auét/ 2 4 YK-3 ONK  N11.1n2.1 0
-3 0MNK-8  N12.2 N2.3
Nn2.4n3.1
na.z2
31 32 33
34 35 26

6. POHA OLEHOYHbLIX CPEACTB

6.1. KOHTpO/NbHbIE BOMPOCHI U 3aaHNg

MepeyeHb BOMPOCOB A/15 NMPOMEXYTOUYHOI0 KOHTPOS 3HAHWN

1 MNoHATMe MeHemKMeHTa. CyO6beKT N 00beKT MeHeKMeHTa. Buabl MeHeIKMeHTa.
2. MoHsATMe opraHu3aummn. MNpusHakn opraHnsauumn. XXU3HeHHbIA UMKA opraHusauun. Ee o6uine
XapaKTepmucTuKku.
. Fopr3oHTanbHOE 1 BEPTUKANbHOE pasfefieHne Tpyaa.
. YpOBHW ynpasieHuns.
. [ToHATUE 1 KNnaccupukaums MeTof0B MeHeIKMEHTa.
. MoHATMe dyHKUnK ynpaeneHns. CyLHOCTb Y B3aMMOCBA3b (YHKLWIA ynpaBneHus.
. Bruabl yHKLMIA ynpaBneHus.
. [1pUHUMNbI MeHeIKMeHTa.

. MoHATMe opraHn3aLMOHHON CTPYKTYPbI, €€ COCTaBHbIE 3/IEMEHTbI.
10. Tvinbl opraHn3aLMOHHbLIX CTPYKTYP.
11. MNpouecc NPoeKTUPOBaHNA OpraHN3aLMOHHBLIX CTPYKTYP.
12. KOMMYHWKaTUBHOCTb B MEHEXKMEHTE.

© oo N O W
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13. CopiepXXaHue n BUAbl YNpaB/ieHYeCKUX PeLLeHNiA.
14. Mpouecc NPUHATUA PeLLEeHWA.
15. MeToAbl NMPUHATUSA PeLLeHNA.
16. YcnoBus ahPeKTUBHOCTM NPUHATUS PELLIEHNIA.
17. MeHepxep v TpeboBaHus, NpefbABnseMble K HeMY. JINYHOCTHbIE KauyecTBa PyKOBOAUTEIS.
18. Ctunm ynpasneHus.
19. NMoHATME IPDEKTUBHOCTN MeHeIKMeHTa. Buabl apgeKTUBHOCTU.
20. ®akTopbl, BAUAOLLME HA 3P PEKTUBHOCTb MEHEIKMEHTA.
21. Cnocobbl OLEeHKN 3P (HEKTUBHOCTN MEHeLKMEHTA.
22. ®aKTopbl NOBbIWEHNA 3PEKTUBHOCTU MEHEIKMEHTA.
23. CyWHOCTb M Uenu MapKeTuHra.
24. TIpNHUMNbI, PYHKLWW, 31IeMEHTbI U TUMbI MapPKETUHTA.
25. CyWwHOCTb MapKeTUHIOBbIX UCCef0BaHWIA.
26. Llenn 1 3aga4yn MapKeTUHIOBbIX UCCef0BaHUA.
27. Bubl MapKeTUHIOBbIX UCCNeA0BaHNIA.
28. Mporpamma nNpoBefeHNs MapKeTUHTOBbIX UCCNeA0BaHNIA.
29. OTanbl MapKeTUHIOBbIX UCCNeA0BaHNA.
30. OnpegeneHne NoTpebHOCTM B UH(hOPMaL MK 1 opraHu3anmsa ee coopa.
31. IcTOYHUKM 1 MeTOAbl cbopa NepBUUYHOM MapKeTUHIOBOW MH(OpMaLu.
32. NiccnepgoBaTtenbCKue naHenu.
33. ICTOYHUKM BTOPUYHON MapKeTUHIOBOW MH(OPMALUK.
34. i3yyeHune 1 aHann3 pakTopoB BHELLHEW PbIHOYHOW MaKpO- Y MUKPO- Cpeabl.
35. [loHATMe TOBapa B CUCTEME MapKETUHra.
36. CsoiicTBa 1 Knaccuukayms ToBapos.
37. OueHKa KOHKYPEHTOCNOCOBHOCTM NPOAYKLMUN.
38. )KM3HEeHHbI LK1KN TOBapa.
39. CyLHOCTb CErMeHTPOBaHMA PbIHKA.
40. Tpn3HaKn cerMeHTauunm.
41. Ycnosus aheKTUBHOCTN CErMEHTAL NN,
42. MMoHATNE NPOABMXEHUSA TOBAPOB, €ro OpPMblI.
43. PeknaMHas [efATe/IbHOCTb B MapKeTuHre.
44. Meponpusatma no CTUMYNNpPoBaHUIO cobITa.

6.2. TeMbl NMUCbMEHHbIX paboT
KypcoBsas paboTa y4yebHbIM M1aHOM He npefyCcMOTpPeHa.

6.3. POH[ OLEHOYHbIX CPEeACTB
®OH[, OLEHOYHbIX CPeLCTB NnpuiaraeTcs.

6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB

YCTHbIW 0Npoc, pelleHne NPakTUYecKnX 3afjaHuin, TeCTUpoBaHue No AUCLUMINHE.

7. YHEBHO-METOANYECKOE N1 NH®POPMALMOHHOE OBECIEYEHWE ANCUUNTTNNHDBI
7.1. PekomeHayemasa nuTepaTtypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue WM3paTenscTBo, rog
N11 Kotnep @, MapKeTUHI MeHeLKMEHT. JKCnpecc-Kypc: yY4eoHUK Cre.: Murep, 2012
Kennep K. 11,

Xunbuosa C. T,
7.1.2. JononHUTeNnbLHaa nuteparypa

ABTOpHI, 3arnasue M3paTenscTBo, rog
N2.1  WankuH N. H. MeHeoKMeHT: y4eOHUK a9 6akanaBpoBs M.: KOpaiT, 2012
Nn2.2 Kopotkos 3. M. MeHeoKMeHT: y4eOHUK a9 6akanaBpoBs M.: KOpaiT, 2012
N2.3 KoHpgpaTteHko H. MapKeTuHr: y4yebHUK And 6akanaBpos M.: KOpaiT, 2012

M.
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ABTOpHI, 3arnasue M3patenscTBO, rof
N2.4 CwungeBa . M., MapKeTUHT: TeopUA U NPaKTuKa: y4ebHUK ans M.: KOpaiiT, 2013
PomaHeHkoBa O. 6akanaspoB
H.
7.1.3. MeTognyeckue pa3paboTKu
ABTOpHI, 3arnasue M3patenscTBO, rof
N3.1  ®dwunnmoHosa KO.  Teopusa meHegxmeHTa: y4yeb. nocobue AHrapck: AI'TA,
B., Ko3nosa K. A. 2014
N3.2 Kosnosa K. A, MapkeTuHr: yyeb. nocobue AHrapck: AHlITY,
®unnmmoHosa 0. 2015
B.

7.2. MNepeyeHb pecypcoB MHMOPMaLMNOHHO-TE/IEKOMMYHUKaLUOHHOM ceTn ” VIHTepHeT”

31  MapKeTuHr Ana maructpos: Yue6Huk / Mog obw. pes. .M.CuHsesoli - Mocksa : By3oBckuii
yuebHuK, HNL MH®PA-M, 2016. - 368 c. ISBN 978-5-9558-0419-4. - TeKCT : 3/IEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/501125. - Pexxum gocTyna: rno noAnucke.

32  CTpaTernyeckuii MapKeTUHr 4158 MarucTpos :y4yebHuK / nog obuwl. ped. O.H. XXunbuosoin. — M. :
By3oBckuii yuebHuk : MIH®PA-M, 2019. — 316 c¢. + Jon. matepuanbl [SNeKTPOHHbI pecypc;
Pexxum pgoctyna http://www.znanium.com]. - ISBN 978-5-9558-0434-7. - TeKCT : 3/1IEKTPOHHbINA. -
URL: https://znanium.com/catalog/product/1016616. - Pexum focTyna: no nognucke.

33  CuneHko, A H. MeHef)XMeHT (NPOABUHYTbIN ypoBeHb): KoHcneKT nekuunin / Cunenko AH. - M.:
KYPC, H/U NH®PA-M, 2017. - 82 c.: ISBN 978-5-906818-40-9. - TeKCT : 3/IeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/767628. - PeXxum gocTyna: rno noAnucke.

34  Cobipos, B. [I. MapKeTUHT 418 UHXeHepoB : yyebHoe nocobue / B. [ . CbipoB. — MoOCKBa :
PUOP :UH®PA-M, 2019. — 133 c. - ISBN 978-5-369-01180-5. - TeKCT : 31eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/1012418. - Pexxum gocTtyna: no rnogrnucke.

35  MapKeTuHr-meHe>XXKMeHT :ydyebHoe nocobue / J1.C. bpyceHuoBa, E.B. Kosnosa, J/1.B. Ky3HelL0Ba,
N.K. MonsHckas. — Mocksa : MIH®PAM, 2024. — 151 c. — (Bbiclwee o6pasoBaHue). - ISBN
978-5-16-112459-8. - TeKCT : aneKTPOHHbINA. - URL: https://znanium.ru/catalog/product/2144867

26  3abpoackas, H. . MeHeaXMeHT 1 MapKeTuHr :y4ebHuk / H.I'. 3abpoackas. — Mocksa : UHOPA
-M, 2025. — 301 c¢. — (Bbicwee obpasoBaHue). - ISBN 978-5-16-015211-0. - TekcT :
3N1eKTPOHHBbIN. - URL: https://znanium.ru/catalog/product/1020046. - Pexxum goctyna: no
NoAMuCKe.

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHuns
7.3.1.1 Kaspersky free [BecnnaTHas nponpueTapHas nnLeH3na |
7.3.1.2 7zip [GNU Lesser General Public License (LGPL)]
7.3.1.3 Evience [YHuBepcanbHas o6wectBeHHas nuueH3ns GNU GPL]
7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.5 Google chrome [YHuBepcanbHasa obwectseHHasd nuueHsna GNU GPL]

7.3.1.6 Windows E3EDU Dev UpLSA [[ocypapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtema 3 rogal

7.3.1.7 Office Pro + Dev SL [[ocygapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
nencTtens 3 rogal

7.3.1.8 Kaspersky Endpoint Security [forosop CJ1-046/2020 ot 07.12.2020]

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CNPaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLuOHHbLIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU
7.3.2.4 KoHcynbTaHTlNIOC


https://znanium.com/catalog/product/501125
http://www.znanium.com
https://znanium.com/catalog/product/1016616
https://znanium.com/catalog/product/767628
https://znanium.com/catalog/product/1012418
https://znanium.ru/catalog/product/2144867
https://znanium.ru/catalog/product/1020046
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7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUNANTbHO-TEXHNYECKOE OBECMNMEYEHWVE ANCUNMTNHBI (MOAY NA)
8.1 [ns obecneyeHns aHHOM AMCUUNANHBI HEOOXOANMbI:
8.2 YuebHaa ayantopus ans npoBefeHns yuebHbIX 3aHATUIA BCEX BUAOB
8.3 TexHuyeckue cpefcTBa 00yYeHUS:
8.4 MpoekTtop ACER S5200 - 1 wr.
8.5 OkpaH - 1uwr.
8.6 MobunbHbI MK Acer - 1 wr.
8.7 Cneumnann3mpoBaHHas Mebesb:
8.8 [ocka [JA-323 (yuebHas) - 1wr.
8.9 Crtyn npenopasartens - 1 wr.
8.10 Cron npenogasarens - 1.
8.11 KowmnnekT me6enn Ne6 - 16 wi.
8.12 Kadepapa HanosbHaa Ha MeTanINn4YecKoM Kapkace - 1 LWr.
8.13 Ayauntopuu Ans camoCTOATeNbHOWN paboThbl:
8.14 YwuTanbHblil 3an Ha 180 nocago4HbIX MecT. Tenesm3op, CUCTEMHbIN 610K. TpaguLMOHHbIe
cucTemaTnmyeckuid, anthaBUTHbIA KaTanorn, TeMaTuyeckme KapToTeku.
8.15 KHMXHbIN PoHA unTanbHoro 3ana. 3 MK - paboune mecta 6ubnnoTekapen, KCEPOKC, NPUHTEP.

8.16 3an aneKTPOHHON nHGpopmauuu. 6 nonb3oBaTensckmux MK ¢ Bbixogom B NHTepHeT, 11K - pabouee
mMecTo 6ubnuoTtekaps, ckaHep. ®oHg CD- n DVD-ROM, cofepxawmx pasiMiHy0 UHpopmMauuio:
KaTanorn, KHUru, npunoXXeHus K nepuogmyeckum nsgaHuam, obyyarowme nporpaMmmbl,
HUMKIONEAUN N T.A. DNEKTPOHHbIE 6M6noTeuHble 6a3bl faHHbIX (CAB «pbuc»). JocTyn K
CNpaBOYHO-MPaBoBOW cucteMe «KOHCYNbTaHTIIOCY.

8.17 AGOHEMEeHT y4yebHOW NnuTepaTypbl: KaTanor y4ebHO-MeTOANYECKOW NMTepaTypbl, KHVXXHbIA (OHS
aboHemeHTa.

9. METOANUYECKUWE YKA3AHNA ANA OBYYAIKOLWKNXCA MO OCBOEHNIO

Ana n3ydeHns kypca «MeHe[KMEHT U MapKeTUHI» 06yyvatoLLMmMes, npexae Bcero, Heo6xoAnmMo
BHMMaTe/IbHO 03HAKOMUTLCA C paboyeil nporpaMmol Kypca v TeMu Bugamu paboT, KOTopble UM NPeacTouT
BbIMO/IHATL CaMOCTOATE/IbHO B MPOLLeCcCe M3yYeHUs AUCUUNINHDI. [lanee cnefyeT U3yunTb npunaraemble K
paboyeii nporpamMmme OHAbI OLLEHOYHbIX CpeacTB. Mpu 3TOM LenecoobpasHo Mo BCeM M3y4aeMbiM TEMam B
pa3pese paccmMaTpuBaeMblX BONPOCOB COCTABUTb KPATKUIA KOHCMEKT, KOTOPbIA AacT BO3MOXHOCTb NS
60nee NOMHOMO YCBOEHUS TEOPETUYECKUX MOMOXEHNIA, METOAOB M CNOCOBOB yNpaBneHUs NpesnpuaTuem u
B KOHLEeHTPUPOBAHHOM BUJE UMeTb CUCTEMATU3MPOBaHHbIA MaTepuasn, COOTBETCTBYHOLLNIA yYeOHOM
nporpaMmme.

Mo Mepe U3yyeHUs TeMaTUKKN NIEKL NI 00yyatoLLMMCA PEKOMEHAYeTCA NPUAEPXKUBATHCA CNELYOLLNX
npaBun:

1. Mpn “3yyeHnn Kaxgoi TeMbl HEO6XOAMMO 06paLLaTbCA K r10CCapyio OCHOBHbIX TEPMUHOB W NMOHSATUIA,
NCNONb3YEMbIX B NEKLUN.

2. Mocne n3yyeHns Kaxaol TeMbl 06y4YatoLMMCS peKOMEHLYETCS BbIMONHUTL TECTOBbIE 3aaHNS,
CUTYaLMW 1 3afjaum C LieNbio 3aKPEN/IEHNS NOMYYEHHbIX 3HAHWIA B NPOLLECCE CaMOCTOATENIbHOTO U3YUYeHUs

MaTepuana.

3. Mo Kaxaoil Teme pekoMeHAyeTCs npopaboTaTh MaTepuan no OCHOBHOW nuTepaType, a npw
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H€06XO,EI,I/IMOCTI/I NCNoNb30BaTb AOMNO/MHUTENBHYIO NNTEPATYPY. O6yqarom,|/|ec;| B 0653aTeNbHOM nopagke
OOJDKHbI PETYNAPHO NMPOCMaTPUBaTb OCHOBHbIE ClNeLnann3npoBaHHbIE XXYPHabl («I\/IeHe,q)KMeHT B Poccuum

N 3a py6exom», «YnpasneHWe nepcoHanom» U T.4.), a Takxe VIHTepHeT-pecypchbl N HPOPMALLUOHHO-
npaBoByto cucteMy «KoHCynbTaHT Matoc».

B KauecTBe TEKYLLEro KOHTPO/IS NCMOMb3YHTCA CBEAEHUA O NOCELLEHNN 0BYYaOLWMMICS 3aHATUA,
aKTUBHOCTM Ha MPAaKTUYECKNX 3aHATUAX, KAYECTBE BbIMOMHEHUS UHAUBUAYAbHBIX 3aaHWIA.

MpPOMEXYTOYHbI KOHTPO/Ib - MUCbMEHHbIN 3a4eT, B KOTOPbI BXOAAT TECTOBbIE BOMPOCHI MO NEKLMOHHOMY
1 NpaKTUYeCKOMY MaTepuany.
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A.X.H., npodg. CTOMUHA
« 07? » 02 r.

[lenoBoli MHOCTPaHHbIM A3bIK

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpensneHa 3a Kagegpori Ob6uweobpasoBaTesibHbIX ANCLUNINH

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 23ET
Yacos no yyebHoMy 72 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3ayeThl 1
ayINTOpHbIE 3aHATUSA 8
caMmocTosaTenbHaa paboT 60
4yacoB Ha KOHTPO/Ib 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
o nToro
Bug 3aHATUI yn Pn
MpakTuyeckune 8 8 8 8
MToro ayg. 8 8 8 8
KoHTakTHas paboTa 8 8 8 8
Cam. paboTa 60 60 60 60
Yacbl Ha KOHTPONb 4 4 4 4

NToro 72 72 72 72



YM: z15.04.02_TMM3-25-1,2,3.plx cTp. 2

Mporpammy coctasun(un):
KuH, 3aB.kag., CutocaHosa Onbra BnagumuposHa

PeueH3eHT(bl):
KTH, 3aB.Kagp., Mogonnenos EBreHnii BUKToposuy

Paboyas nporpamma gMCLUN/NHbI
[enoBo NHOCTPaHHbIM A3bIK

paspaboTtaHa B cooTBeTcTBUUN ¢ PIOC:

®efepanbHblil TOCYAAPCTBEHHBIN 06pa3oBaTe/ibHbIA CTaH4aPT BbICLIEro o6pa3oBaHusa - MarmcTpartypa rno
HanpasneHUto NoAroToBkn 15.04.02 TexHonornyeckne MawwmHbl 1 06opyaoBaHue (npukas MmMHoO6pHayKu
Poccun ot 14.08.2020 r. Ne 1026)

CoCTaB/IeHa Ha OCHOBaHWM Y4ebHOTr0 naHa:
HanpaeneHne 15.04.02 "TexHONOrMYecKMe MalluHbl U 060pyaoBaHMe"

0[00pPEHHOr0 YUYEHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pa6ouasi nporpamma oo6peHa Ha 3acefaHun YMC akynbTeTa

Cpok felicTBusA nporpammbl: 2025-2028 yu.r.

Mpeacepatens YMC K3H., gou., dunumoHosa HO.B.
Mpotokon ot 03.07.2025 Ne 9
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1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
1.1 dopmupoBaHue y 06yyaemMbiX CNOCOOHOCTU (DYHKLMOHMPOBAThL B Ka4eCTBE CyOHEKTOB
MeXJyHapoAHOro 06pa3oBaTeNbHOr0 NPOCTPAHCTBA, OCYLLECTBAAS aKTUBHYIO MEXKYNbTYPHYIO
KOMMYHWKALIMIO B paMKaX CBOE NpPotheccMOoHanbHON 1 HayYHOW AessTeIbHOCTM Ha OCHOBE
MCNO/Ib30BaHNA MEXMPEAMETHbIX CBA3eW C APYTMMU AUCLUUNINHAMM, N3YYaEMbIMU B
marucTpartype.

2.3A0AUN
2.1 1 CoBepLIEHCTBOBaHMWE NEKCUKO-rpaMMaTUYECKMX HaBbIKOB B paMKax YCTHOM U MUCbMEHHOM
[EeN0BO KOMMYHMKaUWW;

2.2 2. [anbHeiwee 06y4YeHMe YCTHOW UHOSA3BIYHON peyn (CnyLwaHue 1 roBOpeHune B yCnoBuax
oyaylen chepbl AeATENBHOCTW);

2.3 3. CoBepLIEHCTBOBAHNE HaBbIKOB YCTHOIO NY6/IMYHOIO BbICTYM/IEHUS;

2.4 4. NanbHelilwee COBEPLLUEHCTBOBAHME HaBbIKOB YTEHUSA Y MOHUMAHUSA ayTEHTUYHOW NMTepaTypbl
3aflaHHON HanpaBNeHHOCTU Ha MHOCTPAHHOM fA3bIKE;

2.5 5. Pa3BuTMe HaBbIKOB KPUTUYECKOrO aHanM3a MHMopMaL MM Ha aHrTMACKOM 5i3blKe (Mpecchl,
Hay4YHOW nuTepaTypbl, OhnLNaNbHBIX LJOKYMEHTOB U Ap.), BK/OYas MeYaTHble U 3N1eKTPOHHbIe
n3gaHus;

2.6 6. CoBeplUeHCTBOBaHMe HaBbIKOB MUCbMEHHOTO0 nepeBoja (C aHrINACKOro A3blka Ha PYCCKU A3bIK,
C PYCCKOTrO A3blKa Ha aHrNACKIUi);

2.7 7. CoBeplUeHCTBOBaHWe YMEHUI HANUCaHUA 1 0(hOPMIIEHNSA LeN0BOW KOPPECNoHAeHLUY (nncem,
3a8BOK, aHHOTaLMi, NPOEKTOB);

2.8 8. CoBepLUeHCTBOBaHME HaBbIKOB A4e/10BOA NEPenncKu;

2.9 9. Pa3BmTMe CNOCOBHOCTU K HEMPEPbIBHOMY CaM00bpa3oBaHUO B 06/1aCTV MHOCTPAHHOIO A3biKa B
cthepe LenoBOro obLeHus.

3. MECTO AncuumnyiHbl B CTPYKTYPE OOTI
Llmkn (pasgen) OOMM: 61.0.02
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 [ns n3yyeHus faHHOW AUCLMNANHBI HEOOXOANMbI 3HAHUSA, YMEHWUS U HaBbIKK1, POpMUpPYeMble
npefLwecTBYOWMMN AUCLMNIMHAMKN B bakanaspuare:
3.1.2 -NHOCTpaHHbIN A3bIK.

3.2 AucuMnavHbl U NPaKTUKK, A1 KOTOPbIX OCBOEHWE aHHO AnCUUNANHBLI (Moayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

3.2.1 3auwuTa BbINYCKHOM KBaIM(PUKaLUOHHON paboTbl, BKIOYAA NOAIOTOBKY K Npoueaype 3alnTbl v
npoueaypy 3awuTbl

3.2.2 BbINONHEHME, MOATOTOBKA K Npoueaype 3awwuTbl U 3aLLMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboTbl

3.2.3 BbINOMHEHWE, MOAFOTOBKA K NpoLeAype 3aluThl 1 3al1uTa BbIMYCKHOW KBANMMPUKaLMOHHOW
paboThl

4. KOMMNETEHLUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCLUUNNNHBI (MOAYNA)

YK-4: CnocobeH NMpUMeHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHOMOTNU, B TOM YUC/Ie Ha
NHocTpaHHOM(bIX) A3blKe(ax), 4Na akafgemMmnyeckoro n NnpogeccMoHasIbHOro B3aMMoencTBums

3HaThb:

YpoBeHb 1 neKCU4YecKnii MUHUMYM B 06beme 4000 neKcuyecknx egnHuUL, 06Lero um
TEPMUHONOTMYECKOr0 XapakTepa; Ae/I0BYH0 M NPO{EeCcCMOHaNbHY0 TEPMUHONOIMI0 Ha
MHOCTPaHHOM A13blKE; OCHOBHbIE FrpaMmMaTUyecKne KOHCTPYKLUKN 1 npaBuia o6pa3oBaHus
rNaronbHbIX (HOpM.
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YpOBeHb 2 OCHOBbI Pab0Thbl C UCTOUYHMKAMU B 06/1aCTN TEXHUYECKOTO NepeBoja.

YpoBeHb 3 0CHOBbI MEPEBOAA MHOCTPAHHOIO HAYyYHOr0 TEKCTA; 0COGEHHOCTM NPOU3HOLLEHNS
MHOCTPaHHbIX C/I0B 1 NOCTPOEHMS NPELN0XEHN OCHOBbI FPAMMaTUKUN MYHKTYaLum,
CMHTaKCUCca MHOCTPAHHOTO A3bIKa.

YMeTb:

YpoBeHb 1 MCMOAb30BaTb OCHOBHbIE FrpaMMaTUYecKne KOHCTPYKLUUN 1 npaBuia o6pa3oBaHus
rNarofibHbIX OPM Npu 4eN0BOM M NMPOdecCUOoHaIbHOM 00LWEeHNN.

YpOBeHb 2 M3bACHATHLCSA HA MHOCTPAHHOM fA3blKe B HAYYHOM CO06LLECTBE; OPOPMIATb U3BMIEYEHHYHO 13
MHOCTPaHHbIX NCTOYHMKOB MH(OpMaLnio B BUAe NepeBoda, pedeparta v aHHOTaL UK.

YpoBeHb 3 MCMO0Nb30BaTh Pa3iMyHble UCTOYHUKN MHOpMaLUn Ana NofydeHns s3HaHuii B 06nactu
TEXHMYECKOro nepeBoja, afeKBaTHO BOCMPUHUMATb MHPOPMaLNIO, TOTMYECKN BEPHO,
KPUTUYECKW OLLeHNBaTb CBOWN AOCTOUHCTBA.

Bnagetsb:

YpoBeHb 1 MHOCTPAHHbIM A3bIKOM B 06beMe, HE06X04MMOM A1 BO3MOXXHOCTW YCTHOW U MUCbMEHHOM
KOMMYHMKaLUN 1 NoNyYeHNa UHOpMaLnMmn U3 MHOCTPaHHbIX UCTOYHUKOB; OCHOBaMW
npojeccMoHanbHOM 1 AeN0BON KOMMYHUKALNUN.

YpoBeHb 2 HaBblKaMyW UCMO/Ib30BAHWUA UCTOUYHUKOB UHGOpMaL M B 061aCTh TEXHUYECKOTO NepeBoja,
CNOCOBHOCTbLIO B YCTHOW U MUCbMEHHOMN peyn Ha MHOCTPAHHOM fA3bIKe IOFMYECKN OPOPMUTb
pe3ynbTaTbl UCMOMNb30BaHUSA Pa3INYHbIX NCTOYHUKOB MHOPMaLun.

YpoBeHb 3 pa3roBOPHbLIM MHOCTPAHHbIM 5i3bIKOM CBOBOAHO; HaBblKaMW MUCbMEHHOTO U
apryMeHTMPOBAHHOIO U3/T0XEeHUS COBCTBEHHOWN TOYKUN 3peHUS, HaBblKaMu BbICTYMNIEHNS C
COO6LLEHMAMM ¥ [OKNAAAMUN; YHACTUSA B AUCKYCCUAX; YCTHOMO, MMCbMEHHOIO U BUPTYa/ibHOr0O
npeLcTaBNeHUs MaTepranoB COBCTBEHHbIX UCCe[0BaHWIA.

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWmnAca LO/KEH

4.1 3HaTb:
4.1.1 neKCMKO-rpaMmMaTU4eCKUAMUHUMYMBOOBLEME,HEOOXOAMMOM A5 OCYLLECTBAEHNS NMUCbMEHHON ©
YCTHOM KOMMYHUKaLWW B NPO(heCCUOHANbHO-Ae/10BON U HAYYHOW cepax;

4.1.2 OCHOBHYI NpogecCroHanbHY0 TEPMUHONOTUID HA NHOCTPAHHOM Si3blIKE;
4.1.3 npasuna BefeHWA AeN0BOM KOPPecnoHAEeHL MM HAMHOCTPaAHHOM Si3bIKE;
4.1.4 npasuna nepepaboTkn MHpopMaunmn(aHHoTaums,pedepar);

4.1.5 npasuna nepesofa cneunanbHbiX U HayUYHbIX TEKCTOB.

42 YMeTb:
4.2.1 BEeCTM MOHOMOTMYECKYIO U AMNANOTMYECKYIO Peyb B paMKaxX M3YYEHHbIX TEM C yYeTOM Mpasui
peyeBoro obweHns B NpoeccMoHanbHOM chepe;

4.2.2 NOHUMAaTb YCTHYKOpeyYb(MOHOMOr,Auanor)npoeccMoHanbHOo-4e/10B0OM0 XapakTepa;

4.2.3 y4yacTBOBaTb B MEX/JYHapOLHbIX MeperoBopax,AncKyccumn,HayuyHol 6ecese,Bbipaxas
onpeaeneHHble KOMMYHUKATUBHbIE HAMEPEHNS;

4.2.4 nucatb AenoBble NUCbMA,;
4.2.5 cocTaBngaTbaHHOTaLUKM,pethepaThbl, TE3UCHI.

4.3 Bnapgetb:
4.3.1 BCEMW BMAAMMW YTEHUA HAYYHON NUTepaTypbl B OPUTMHA
(n3yyaroLee,03HaKOMUTE/NLHOE,MPOCMOTPOBOE,MONCKOBOE),NMPenonararoLw MMy pasHyt CTeneHb
MOHMMaHMWA NPOYUTAHHOIO; CTPATErnaAMMN opraHu3aLum NUCbMeHHOW peyu;

4.3.2 HaBblKaMU NOMCKA NKPUTUYECKOTO OCMbICIIEHNS MH(OPMALMK,MONYYEHHOW 13 3apy6eXHbIX
MCTOYHMNKOB,apryMEHTUPOBAHHOTO M3N0XEHNS COOCTBEHHOM TOUKM 3PEHUS;

4.3.3 0ocHoBaMu Ny6aMyHONpeYn(Co0bLEeHNA, Npe3eHTaL NN,
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Kog
3aHATUSA

11

12

2.1

5. CTPYKTYPA N COAEPXXAHWE AoNCUNTITMHBI (MOA4Y NA)

HanmeHoBaHve pasgenoB u Cemectp/ Yacos

TeM /BUf 3aHATNA/
Pazgen 1 JenoBsas cthepa
06LLIEHNS
I do a Master’s
degree /Tema/

BHeayauTopHoe 1 2
NHAMBULYaSIbHOE UYTeHWe,

cocTaB/ieHune

MOHO/I0T NYECKNX

BbICKa3bIBaHWi, MOUCK U

0630p Heo6XxoAnMOIA

nHopmaumn B VIHTEpHeT

-pecypcax, cocTas/ieHue

KpaTKoro coo6LieHns no

HaliieHHOMY

matepuany. /Mp/

JleKcnkKo-rpammaTmnyeckue 1 10
yrnpa>KHeHWUst

(pencTBUTENbHDIN U

CTpaaaTe/bHbIi

3anoru).lNnoaroToBKa K

6ecene - Mosi HayuHast

fedatensHocTb. /Cp/

[enosas
nepenucka. /Tema/

Nekcnko-rpammaTnyeckumii 1 2
NPakTUKyM rnaro/ibl
«MPOLLSIBIX

npuBblyek» (used to/
world); cpaBHeHMe
rpynnbl NPOCTOro
npoLuesLLero BpemMeHu ¢
used t; MaMOMBbI NO Teme
«yyeba/obpazoBaHmue».
MNpaBuna oopmieHns
[enoBbIX Mucem, TUrbl
fenoBbix nucem. /Mp/

CocTtaBreHve [e/10BOro 1 10
nmcbma. MsyyeHue

NIEKCUKU U

rpammaTtuku. /Cp/

Pazgen 2. MpotheccmoHansHo
OpVIEHTUPOBaHHaA cepa
06LLIEHNS

JTuKa enoBoro
obuweHna /Tema/

Kypc

KomneTeH-

umm

YK-4

YK-4

YK-4

YK-4

JlnTepatypa WHTe
paKxT.

niin2i 0
n2.2
31 32

niin2i 0
n2.2
31 32

niin2i 0
n2.2
31 32

niin2i 0
n2.2
31 22

cTp. 5

MNpumeyaHne
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PestomupoBaHune 1 4
maTepuanos

npeccbl.MHPOPMALMOHHbI

 NOWCK 1 aHann3 cTaTei

13 NPOdecCcnoHanbHbIX

XXYPHaNoB v UHTEepPHeT-

pecypcos; lNpasuna

0hOpM/IEHNSA HAYUHbIX

pa6ot. /Mp/

M3yueHue Tem 1 10
(npnyacTtue / repyHauia;
npsmas/KocBeHHas
peub). /Cp/
2.2 PedepupoBaHne un
aHHOTUPOBaHUE Hay4HbIX
cTarteit /Tema/

N3yunTb Hay4HbI CTUMb U 1 30
NeKCUKY,
npoaHann3npoBaTb
CTPYKTYpY Hayu4HOi
paboTbl, MO3HAKOMUTbLCS
C npasunamu
ohopmneHuns
nccnefoBaTesibCKnX
TPYZLOB. HanucaTb
aHHOTauUM M Te3ncbl CBOUX
Hay4HbIX
n3bickaumii. /Cp/

cobecefoBaHue /3a4éT/ 1 4

6. POH/O OLEHOYHbLIX CPEACTB

YK-4

YK-4

YK-4

YK-4

niin2.1
n2.2
31 32

niin2.1
n2.2
31 32

niin2.1
n2.2
31 32

32

6.1. KOHTpONIbHbIE BOMPOCHI U 3aaHnNg

3ayeT:
1 Hanucatb aHHOTALMWIO CTaTbM U3 aYyTEHTUYHbLIX NCTOYHUKOB.
2. BbINO/HUTL UTOrOBOE TECTMPOBAHME.

6.2. TeMbl NNCbMEHHbIX paboT

MnCcbMeHHbIX PaboT He NPeayCMOTPEHO.

6.3. POHJ OLLEHOYHbIX CPEeACTB

®OoH[ OLEHOYHbIX CpeAcTB npunaraerca K Prl.

6.4. NepeyeHb BMAOB OLEHOYHbIX CPEACTB

KoHTponbHas pa6oTa, cobecefoBaHue.

cTp. 6

7. YYHEBHO-METOAMNYECKOE N MHPOPMALIMOHHOE OBECIMNEYEHUWE ANCUUTNJTNHBI

7.1. PekomeHayemas nurepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpSI, 3arnasue

N1.1 W3paunesnuy E. E. [enoBasd KOpPpPeCcnoHAEHUMA N OKYMEHTALMA Ha

AHTTNIACKOM A3blKe

7.1.2. JononHUTebHadA nutepartypa

ABTOpbI, 3arnasue

N3patenscTBo, rof
M.: KOHBec, 2003

N3patenscTBo, rof
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ABTOpHI, 3arnasue M3patenscTBO, rof
Nn2.1 Kapgotuu N. K, AHINNACKNIA A3bIK ANA CTYLEHTOB 3KOHOMUYECKUX M.: KHMXHBbIN
[y6osa O. b., cneymansHocTein. English for Students of Economics: Mwup, 2013

Kopo6oBsa E. B., yUeOHUK
L pamkoBa H. b.

Nn2.2 KpynHos B. H. A3bIK COBPEMEHHOW MPECChl: aHrN0-PYCCKNIA CnoBapb- M.: Bbicw. LK.,

CNPaBOYHUK aKTUBHOW NIEKCUKU: B 2-X T. 1993

7.2. TepeyeHb pecypcoB MHHOPMaLMOHHO-TENEKOMMYHUKALLMOHHOM ceTn ” NHTepHeT”
31  Jlasapesa, W. H. English for Introducing to the Science = AHINIACKNIA A3bIK: BBeAeHNE B
HayKO3HaHue: yyebHoe nocobue / N.H. Jlazapesa. — Mocksa : UH®PA-M, 2020. — 97 c. - ISBN
978-5-16-108764-0. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1167951. - Pexxum foctyna: no nognucke.

32  [AypHuk, J1. B. PeweHune genoBbix Npo6/eM Ha aHrIMACKOM 3blke (KOMMYHUKATUBHbIW acnekT) :

yuebHoe nocobue / 1.B. AyaHuk, T.C. NyTtunosckas. — Mocksa : MUH®PA-M, 2020. — 127 c. —

(Bbicwee obpaszoBaHue: Maructpartypa). — DOI 10.12737/textbook 5cl74eece06fh4.24660372.

ISBN 978-5-16-013733-9. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1091708. - Pexxum foctyna: no nognucke.

7.31.1
7.3.1.2
7.3.1.3
7.3.14
7.3.15
7.3.1.6
7.3.1.7

7.3.1.8
7.3.1.9
7.3.1.10

7.3.2.1
7.3.2.2
7.3.2.3
7.3.2.4
7.3.25
7.3.2.6

7.33.1
7.3.3.2

7.3.1 MNMepeyeHb NporpammHOro obecrevyeHms
Kaspersky free [BecnnaTHas nponpueTtapHas nuueH3ns ]

1C:Mpeanpuatne YyebHas Bepcua [becnnaTHas nponpueTapHas NMueH3ns ]
7zip [GNU Lesser General Public License (LGPL)]

Evience [YHuBepcanbHas obuiectBeHHas nuueHsns GNU GPL]

Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

Google chrome [YHusepcanbHas obwecTseHHas nuueH3nd GNU GPL]

Windows E3EDU Dev UpLSA [[ocygapcTBeHHbI# KOHTpaKT Ne 442019-004 o1 24.05.2019
cpok aencTtBma 3 rogal

Zoom Professional Licenses [Jorosop noctaBku Ne M1-033/2020 ot 01.06.2020]
Zoom [JlnueH3na Freemium]
Kaspersky Endpoint Security [[orosop CJ/1-046/2020 ot 07.12.2020]

7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CMPaBOYHbIX CUCTEM
CucteMa PUHaAHCOBBIN ANPEKTOP

TexakcnepT

EfnHOe OKHO foCTyna K MH(POPMAaLMOHHbIM pecypcam
NPBENC

HayuHas anekTpoHHas 6ubnuoTteka eLIBRARY.RU
KoHcynbTaHTlNI0C

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/IOT U
LMS MOODLE
Znanium

8. MATEPUANBbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUNNNTNHBI (MOA4Y NHA)
8.1 YuebHas aygutopusa 304 ans npoBeAeHNs YUeOHbIX 3aHATWIA BCEX BMAOB

8.2 CneuunanusnpoBaHHas Mebesb:
8.3 [Hocka (menosas) - 1 wwr.

8.4 Cron npenogasatens - 1 wr.

8.5 Crtyn npenopasartens -1 L.

8.6 CTON CTYyAEHYECKNIA ABYXMECTHbIN (WT.) - 9 wWT.


https://znanium.com/catalog/product/1167951
https://znanium.com/catalog/product/1091708
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8.7 Ckambs CcTyJeHYecKas [BYXMeCcTHas - 9 .
8.8 2. JInHragoHHbIN KabuHeT ayguTtopus 401
8.9 CneuunannsmpoBaHHas Mebenb 1 060pya0BaHMe:
8.10 Tenesu3op Panasonic - 1 wr.
8.11 KoHauumoHep LGS24 - 1 wr.
8.12 Kamepa Helios BRS - 1 wr.
8.13 bnok pacnpegeneHus ctygeHTos Helios BRS - 1 wr.
8.14 MarHutodoH geka Sony TC- 1 wr.
8.15 BwupgeomarHutogoH Samsung SVH 625RK - 1 wr.
8.16 MonykabuHa cTyfeHTa - 12 Wr.
8.17 TlynbT cTyfeHTa - 12 Wr.
8.18 Cron gna npenogasarend Helijs BRS - 1 wr.
8.19 [ocka ayguTopHas - 1 wr.
8.20 MukpodoH ctyaeHTa Helios - 12 wr.
8.21 HaywHWUKN ¢ MUKPOOHOM - 12 LWT.
8.22 CTyn MArkui - 14 wr.

9. METOANYECKUWE YKA3AHUWA ANA OBYYAKOLWMXCA MO OCBOEHUIO
MpopaboTka paboyein nporpamMmmbl LUCLUUNANHBLYAeNAS 0C060e BHUMaHWe LensM 1 3ajadam, CTPYKType
1 COLEPXaHUI0 AncLMNANHbI. OCBOEHME OCHOBHbIX aCNeKTOB N3YUYeHWS MHOCTPAHHOTO A3blKa: (OHETUKMU,
rpaMMaTuKy U NEKCUKW. Pa3BUTUE HABbIKOB YTEHUSA, TOBOPEHUS, NMUCbMa U ayjMpOBaHNS Ha OCHOBE
npodeccroHanbHO OPUEHTMPOBAaHHbIX TEKCTOB. BbIMONHEHME pPa3NUYHbIX BUAOB YNPaXHEHNI NS
(hOpMMPOBaHUS M 3aKPENIEHNSA OCHOBHbIX PeYeBbiX HaBblKOB. [104roTOBKA OTBETOB K KOHTPO/IbHbLIM
BONpocam Nnou3y4yaemMoi TemaTvke, NPOCMOTP PeKOMEHAYEMO nuTepatypbl, paboTa ¢ NpodeccroHanbHO
OpPUEHTMPOBaHHbIM TEKCTOM,NPOCYLUMBaHNE ayAMo- U BUAEO3anucein no 3agaHHon Teme v ap.

lMoarotoBka K 3aveTy

Mpwn NOAroTOBKE K 3a4eTy HEOOX0AMMO OPUEHTUPOBATLCA Ha NMPONAEHHbIA NEKCUYECKUIA, rpaMmMaTUYeCKunii
N (POHETMYECKNIA MaTepmran,u3yuyeHHy nNpoecCuoHanbHO OPUEHTUPOBAHHYO TeMATUKY A5 YCTHOM
6ecefbl C NpenojasaTesieM,peKOMeHLYeMYayTEHTUYHYIO CeLuanbHY nnuTepaTypy 1 ap.
CamocTtoATeNbHas paboTa CTYAeHTOB-MarMcTPaHTOB 3aK/l04YaeTca B TOM, YTO OHW BbIMOMHAOT NEepeBof,
peepnpoBaHne N aHHOTUPOBAHUE HAyUYHO-TEXHUYECKMX CTaTel MO CBOEMY HanpaBleHUIO Ha
MHOCTPaHHOM f3blKe, COCTaB/IAOT pe3toMe, Heobxogumoe npu npuveme Ha paboTy, BeAyT [e/oBYHO
nepenucky no 3aflaHHoON TemMaTuKe, OCYLLEeCTBASAOT

NOArOTOBKY YCTHbIX COO6LLEHNI 1 OKNAA0B Ha N3yYaeMOM MHOCTPAHHOM Si3blKe.

Mpwy BbINOMIHEHNN CaMOCTOATE/IbHOW paboTbl CTYAEHTbI-MarncTpaHTbl NO/b3YOTCA NTEPATYPOIA,
PEKOMEHAYEMOWN WX HayYHbIMW PYKOBOAUTENAMU WAN NPOPUAbHbIMU Kadespamu.

O6beM CamMOCTOSITENNbHON PaboThbl CTYAEHTOB-MarncTpaHToB cocTaBnseT 5000 meyaTHbIX 3HAKOB B
Hefento.

P opMbl KOHTPO/A CAMOCTOSTE/TbHON PaboThI:

- Npyvem nepeBoja NpoecCMoHaIbHO-0PUEHTUPOBAHHbLIX HayUYHbIX CTaTel ;

- NpoBepKa peepmpoBaHna N aHHOTUPOBAHUA HAYYHbIX CTaTel;

- MpocnyLIMBaHNe YCTHOro coobLLeHNs, AoKNasa no 3afaHHO TeMaTuke.

npoBepKa NpaBW/IbHOCTM COCTaB/IeHUS pe3toMe, Ae/I0BbIX MUCEM U LOKYMEHTOB.
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defepanbHOe rocyfapcTBeHHOe 6104KeTHOe 06pa3oBaTe/lbHOe yUpeXxAeHWe BbICLLEro
obpasoBaHuA

«AHIapCKUN rocyfapCTBEHHbIA TEXHUYECKNA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
«0Y » G? dOoJf r

3almTa MHTeNNeKTyaslbHO COGCTBEHHOCTHU

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpenneHa 3a Kadegpoii MaluuHbI 1 annapaTbl XMMUYECKMUX NPOU3BOACTB

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 23ET
Yacos no yyebHoMy 72 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3a4eTbl 2
ayINTOpHbIE 3aHATUSA 16
camocToaTenbHas paboTa 52
4yacoB Ha KOHTPO/Ib 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 2
nToro
Bug 3aHATMNA yn PM
Nekunmn 4 4 4 4
MpakTuyeckune 12 12 12 12
MToro aya. 16 16 16 16
KoHTakTHas paboTa 16 16 16 16
Cam. paboTa 52 52 52 52
Yacbl Ha KOHTPOb 4 4 4 4

NToro 72 72 72 72



Y1 z15.04.02_TMM3-25-1,2,3.plx cTp. 2

Mporpammy coctaBui(un):
KTH, goueHT kadegpbl MAXI, Acnamos A.A.

PeueH3eHT(bl):
KTH, 1-bli1 3am. reH. gup. OO0 HTL, «NpkyTckHUNxummaw», KysHeuos K.A.

Pabouas nporpamma AUCLUNANHBI
3awmTa MHTeNNeKTyanbHOM CO6CTBEHHOCTH

paspaboTaHa B cooTBeTcTBUN ¢ PTOC:

®efepanbHblil TOCYAAPCTBEHHbIN 00pa3oBaTe/ibHbIA CTaH4aPT BbiCcLero o6pa3oBaHunsa - MarmcTparypa no
HanpasneHUto noarotosky 15.04.02 TexHONOrMYeckne MallHbl 1 06opygosaHme (Nnpukas MuHobpHayKu
Poccun oT 14.08.2020 r. Ne 1026)

COCTaB/IeHa Ha OCHOBaHUW y4ebHOro niaHa:
HanpaeneHue 15.04.02 "TeXHONOrM4yeckne malmHbl U 060pyaoBaHune”

006pPEHHOro y4éHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma o4o06peHa Ha 3acefgaHun YMC dakynbTeTa

Cpok gerictBusi nporpammbl: 2025-2028 yu.r.

Mpepcepatens Y MC KTH., gou,., Jlebegesa O.A.
MpoTtokon ot 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
11 Uenblo gucumnanHbl «3aluta UHTENNEKTYanbHON COBCTBEHHOCTU» SBNAETCS Nepefaya CTyAeHTaMm
3HaHWi, hOpMMpPOBaHME HABLIKOB A1 aKTUBHOM paboTbl B YC-N0BUAX HEMPEPbIBHOTO
TEXHUYECKOTO MPOrpecca, B YCNOBUSAX COBEPLLEHCTBOBAHMSA NPOM3BOACTBEHHOIO 060pYy40BaHUSA C
MOMOLLbH Pa3paboToK M BHEAPEHUS HOBbIX MPOW3BOACTBEHHBIX NPOLECCOB, TEXHUUYECKNX CPEACTB
N TEXHONTOTMYECKMX MPOLECCOB.

2.3A0AHN
2.1 OcHOBHa# 3afia4ya AUCLMNINHBI «3alnTa MHTENNeKTyaNbHOW CO6CTBEHHOCTM» COCTOUT B
N3yYeHUN 1N NpUo6pPeTEHNN HaBbIKOB NPMMeHeHUs MNaTeHTHOro npa.a, Kak O4HOWN 13
cocTaBnstoweli MNMpasa NHTeNNEKTyanbHON co6CTBEHHOCTM B Poccun. Kpome MaTeHTHOro npasa,
yOenseTcs BHUMaHve 1 Lpyrum o6bekTaM UHTeNNeKTyanbHOW CO6CTBEHHOCTU, C KOTOPbIMU MOXeT
CTONIKHYTbCA B NPaKTUYECKON AeSATENbHOCTN UHXEHEP B YCNOBUAX PbIHOYHON 3KOHOMUKN 1
yrny6/eHnsa MexayHapoAHbIX KOHTaKTOB.

3. MECTO AnNCuUnnInHbI B CTPYKTYPE OOI1
Lunkn (pasgen) OOMM: 61.0.03
3.1 Tpeb6boBaHuA K NpeaBapuTe/IbHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 OCHOBbI Hay4YHbIX UCCNeA0BaHWNIA, OpraHM3auns 1 naaHupoBaHne aKCnepumeHTa
3.2 AncumnanHbl N NPaKTUKK, 4719 KOTOPbIX 0CBOEHME AaHHOW ANCUUNANHBLI (MOAYNS)
HEe0OX0ANMO KaK MpefLLlecTBYOLLEe:
3.2.1 BbINONHEHMe, MNOATOTOBKA K NpoLeaype 3awuTbl U 3aLiMTa BblMYCKHOW KBaIM(PUKALNOHHOW
paboThl

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCUUNNAUNHBI (MOAY NA)

OlMK-9: CnocobeH paspabaTbiBaTb HOBOE TEXHOMNOMNYeCKOe 060pyAOBaHueE;

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE TUMOBbIE KOHCTPYKL MM TEXHONOIMYECKOro 060pyA0BaHUS XUMUYECKUX
Nnpoun3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHE TUMOBbIe KOHCTPYKLUW TEXHONOIMMYECKOro 060pyf0BaHNA XUMUYECKNX
Nnpoun3BOACTB

YpoBeHb 3 Ha MPOABUHYTOM YPOBHE TUMOBbIe KOHCTPYKL MM TEXHONOTMYECKOro 060pyA0BaHNs
XUMUYECKUX NPOU3BOLACTB

YMeThb:

YpoBeHb 1 Ha NOpPOroBOM YpoBHe paspabaTbiBaTb HOBOE TEXHO/IOrMYeCKoe 060py0BaHme

YpoBeHb 2 Ha 6a30BOM YpPOBHe pa3pabaTbiBaTb HOBOE TEXHO/IOFMYECKOE 060pya0BaHMe

YpoBeHb 3 Ha NPOLBUHYTOM YPOBHe pa3pabaTbiBaTb HOBOE TEXHO/IOTMYeCKoe 060pyoBaHue

Bnagetsb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKamu pa3paboTKyM HOBOTO TEXHOIOrMYeCKOro o6opynoBaHuA

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblkaMy pa3paboTKM HOBOIO TEXHOJIOrMYECKOro obopyAoBaHuns
YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamun pa3paboTKyM HOBOro TEXHO/IOrMYeCKoro obopynosaHus
MK-1: CnocobeH NpoBOAUTb NMaTEHTHbIE UCCNEA0BaHUSA U OMPeAesiaTb XapaKTEPUCTUKY NPOLYKLNK

3HaThb:

YpoBeHb 1 OCHOBbI U METOAbI MPOBEAEHNA NATEHTHbLIX UCCNEA0BaHN, UMETb MOMHOE NpeAcTaBAeHne O
NaTEHTHOM MOMCKE U HAXO0XAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLEHUIA

YpoBeHb 2 OCHOBbI U METOAbI MPOBEAEHNA NAaTEHTHbLIX NCCNEA0BaHNIA, OCHOBHbIE XapaKTepuCcTUKu
NPOAYKLMMN BbIMyCKaeMON XMMUYECKOW NPOMbILLNIEHHOCTbIO, UMETb NOJIHOE MpeAcTaB/ieHne 0
NaTeHTHOM MOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX pPeLleHnit

YpoBeHb 3 OCHOBbI NPOBEAEHNSA NMATEHTHbLIX UCCNef0BaHUIA, UMETb YaCTUYHO NpeacTaBeHne O
MaTeHTHOM MOWCKE U HAaX0X/AEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLleHnii
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YMeThb:

YpoBeHb 1 Ha 6a30BOM ypOBHe NPOBOAWUTL NaTEHTHbIE UCCeA0BaHMA, NOATOTaBIMBATL 3adBKY Ha
n3obpeteHue

YpoBeHb 2 Ha MOPOroBOM YPOBHE NMPOBOAMTbL NaTeHTHbIe UCCNeA0BaHUS, NOATOTaB/ANBATb 3aiBKY Ha
n3obpeteHne

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE NPOBOAUTL NaTEHTHbIe NCCNeA0BaHUS, NOArOTaBNMBaTb 3aABKY Ha
n3obpeteHne

Bnapgetsb:

YpoBeHb 1 Ha 6a30BOM ypOBHe HaBblKaMy MPOBOAUTL MaTEHTHbIE UCCNeL0BaHMA, MOArOTaBIMBaTb 3asaBKY
Ha n3006peTeHne

YpoBeHb 2 Ha MOPOroBOM YPOBHE HaBblKaMyW MPOBOANTL NaTEHTHbIE UCCEL0BaHMA, MOAT0OTaBIMBATb
3aABKY Ha n306peTeHune

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKaMun MPOBOANUTL MaTEHTHbIE UCCe[0BaHMSA, MOATOTaBINBATb
3aABKY Ha n306peteHune

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWmnAca LO/KEH

4.1 3HaThb:
4.1.1 3HaTb 00BLEKTbI UHTENNEKTYa/IbHO CO6CTBEHHOCTY;

4.1.2 3HaTb nNpasa ¥ 0683aHHOCTN aBTOPOB N BNaje/bLeB 06BHEKTOB MHTENNEKTYalbHOW COBCTBEHHOCTMH,
cnocobbl 3aWMThl NpaB aBTOPOB W BNafe/ibLeB MHTENNEKTYaNbHON COOCTBEHHOCTH;

4.1.3 3HaTb HEKOTOPble BapuvaHTbl pacyeTa 3KOHOMMUYECKOM 3 (HeKTUBHOCTU BHeLPEHNA 06HEKTOB
NHTEeNNeKTyabHOMW COBCTBEHHOCTHU (B NEPBYIO o4vepefb, TEXHUYECKMX).

4.2 YMeTb:
4.2.1 ymeTb 0(hOpPM/IATb NpaBa Ha 06bEKTbI UHTENNEKTYaNbHOW CO6CTBEHHOCTH;

4.2.2 ymeTb NPUMEHATb HEKOTOPbLIE BapMaHTbl pacyeTa 3KOHOMMYECKO 3PHEKTUBHOCTN BHEAPEHNS
00bEKTOB MHTENNEKTYaNbHO COOCTBEHHOCTM (B NEPBYHO OYEpedb, TEXHUYECKNX).

4.3 Bnapgetb:
4.3.1 BapmaHTamu pacyeTa 3KOHOMUYECKOW 3PPEKTUBHOCTN BHeAPEHNA 0OBEKTOB MHTENNEKTYabHOW
Cc06CTBEHHOCTM (B NEPBYIO o4vepefb, TEXHUYECKUX).

5. CTPYKTYPA N COAEP>XAHWE gonNCUMNn/iHbl (MOAY NA)

Kog HanmeHoBaHue pasgenoB n  Cemectp/ Yacos KomneTteH- JluTepatypa WHTe [MpumedaHune
3aHATUA Tem /Bug 3aHATUA/ Kypc uun paKT.

Pasgen 1

11 WHTennektyanbHasa
COBCTBEHHOCTb
ITemal/

MoHsATMe 2 1 OMNK-9 MK  n1.1n2.1 0
NHTEeNNEeKTyanbHOM -1 31 32 33
cobcTBeHHOCTU. O6BEKTHI 24
NHTEeNNEeKTyanbHOM

cobcTBeHHOCTM. OXpaHa u

3aumuTa

NHTEeNNEeKTyanbHOM

cobcTBeHHOCTH. /lek/
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MMoHaATKe
NHTEeNNEeKTyanbHOM
CO6CTBEHHOCTUN. OOBEKTHI
NHTEeNNEeKTyanbHOM
cob6cTBeHHOCTU. OXpaHa u
3awmnTa
NHTEeNNEeKTyanbHOM
cobcTBeHHOCTW. /Tp/

MoHATHe
NHTENNEeKTYasbHOW
cO6CTBEHHOCTU. OOBEKTHI
NHTENNEeKTYabHOW
cob6cTBeHHOCTU. OXpaHa u
3aumnTa
NHTEeNNEeKTyanbHOM
cobcTBeHHOCTU. /Cp/

ABTOPCKOE Mpaso U
CMeXHble npasa /Tema/

O6uwasa xapakTepncTmka
06bEKTOB, CyOBLEKTOB
aBTOPCKOro npasa.
[MpaBoBas oxpaHa
nporpamm ans 3BM wn 6a3
[aHHbIX. MNMpaBoBas oxpaHa
TOMONOIMIA UHTErpanbHbIX
MUKpOCXeM. 3almTa
aBTOPCKMX U CMEXHbIX
npas. ABTOPCKUN
porosop. /Jlek/

O6uwasa xapakTepncTmka
061bEKTOB, Cy6HLEKTOB
aBTOPCKOro npasa.
lMpaBoBas oxpaHa
nporpamm gng 3BM n 6a3
[LaHHbIX. MNMpaBoBas oxpaHa
TONONOMNIA UHTErpanbHbIX
mMukpocxem. /Mp/

O6uwasa xapakTepncTmka
00bEKTOB, CyObEKTOB
aBTOPCKOro npasa.
lMpaBoBas oxpaHa
nporpamm gng 3BM n 6a3
[JaHHbIX. MNMpaBoBas oxpaHa
TONONOMNIA UHTErpanbHbIX
Mukpocxem. /Cp/

3alnTa aBTOPCKUX U
CMEXHbIX MNpas.
ABTOpcKuiA gorosop. /Mp/
3alimnTa aBTOPCKNX 1
CME>XHbIX MNpas.
ABTOpCKMIA gorosop. /Cp/

2 1
2 3
2 1
2 1
2 6
2 1
2 6

OnK-9 kK
-1

OnkK-9 kK
-1

OMK-9 NK
-1

OnkK-9 kK
-1

OnkK-9 kK
-1

OMkK-9 NK
-1

OnK-9 kK
-1

niinz.i 0
31 92 33
34

niinz.i 0
31 92 33
34

niinz.i 0
31 32 33
24

n1.12.1 0
31 32 33
34

niinz.i 0
31 92 33
24

niinz.i 0
31 32 33

24
niinz.i 0
31 92 33

34

cTp. 5
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WHTennektyanbHasa
NPOMbILL/IeHHas
cobcTBEHHOCTbL /Tema/

N306peTeHns. OBBLEKTHI
n3o6peteHnsa. Kputepum
NaTeHTOCMOCOOHOCTHN.
Mpu3Hakn 06beKTa
n306peTeHmns. 3asaBKa Ha
n306peTeHme.
OopmneHne JOKYMEHTOB
3a9BKKN. DKCnepTmnsa
3as1BKM Ha U306peTeHme.
lMonesHble mogenu.
Kputepun
MaTeHTOCNOCOBHOCT!.
3anaBKa Ha Bblgayy
OXPaHHOW rpamoTbl Ha
NONE3HYH MOfESb.
ToBapHble 3HAKM 1 3HAKK
06CcnyXXuBaHums.
OopmneHune 3as9BKM Ha
TOBAPHbIN 3HaK.
PaunoHanmsaTtopckue
npegnoxexus. [Nek/

N306peTeHns. O6beKTbI
n3o6peteHmnsa. Kputepum
NaTeHTOCMOCOOHOCTMN.
Mpu3Hakm 0b6beKTa
n306peTeHmns. 3asaBKa Ha
n306peTeHme.
OopmneHne JOKYMEHTOB
3a9BKKN. DKCnepTmnsa
3afaBKU Ha

nsobpeteHune. /Mp/

N306peTeHns. O6beKTbI
n3o6peteHnsa. Kputepum
NaTeHTOCMOCOOHOCTMN.
Mpu3Hakn 06beKTa
n306peTeHmns. 3asBKa Ha
n306peTeHme.
OopmneHne JOKYMEHTOB
3a9BKKN. DKCnepTmnsa
3afaBKM Ha

n3obpeteHune. /Cp/

1

2

6

OMKkK-9 NK
-1

OMkK-9 NK
-1

OMK-9 NK
-1

niinz.i
31 32 33
24

N1.1012.1
31 32 33
34

niinz.i
31 32 33
24

0

cTp. 6
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[Mone3Hble mogenu. 2 2 OonK-9nNK niinz.i 0
Kputepun -1 21 32 33
NaTEHTOCMOCO6GHOCTMN. 24

3afBKa Ha Bblgayy
OXPaHHOM rpamoThl Ha
Nose3Hy Mojefb.
OC06EeHHOCTH 3KCNepTU3bI
3asBKW. [MpOMbILL/IEHHbIE
o6pasubl. Kputepun
NaTeHTOCMOCOOHOCTMN.
3asBKa Ha Bbljayy nateHTa
Ha NPOMbILUIEHHbI
obpasel,. JkcnepTnsa
MPOMbILUNEHHbIX
06pasuos.
MexayHapoaHas
Knaccuukaums
MPOMbILUNEHHbIX
o6pasyos. /Mp/

lMonesHble mogenu. 2 7 OnK-9nNK niinz.i1 0
Kputepun -1 31 92 33
NaTeHTOCMOCOOHOCTHN. 24

3afBKa Ha Bblgayy
OXPaHHOI rpaMoThl Ha
Mose3Hy0 Moje/ib.
OC06EHHOCTM 3KCNEPTU3bI
3as8BKU. [pOMbILL/IEHHbIE
o6pasybl. Kputepuu
MaTeHTOCNOCOBHOCT!.
3asBKa Ha Bbljayy naTteHTa
Ha MPOMbILUIEHHbI
obpasel. IkcnepTumsa
MPOMbILUEHHbIX
06pasLoB.
MexzyHapoaHas
Knaccugumkayms
MPOMbILUEHHbIX
o6pasuos. /Cp/

ToBapHble 3HaAKM 1 3HAKK 2 2 OMnK-9NK Ni.inz.1 0
06CcnyXXuBaHums. -1 21 32 33
OopmneHue 3a9BKM Ha 24
TOBApPHbI 3HaK.

MexzyHapoaHas

Knaccugunkaumsa ToBapos u
yenyr (MKTY).
JKcnepTusa 3adBKM Ha
TOBapPHbI 3HaK. Mepbl Mo
3awMTe npas Bnagenbua
ToBapHOro 3Haka. /Mp/
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ToBapHble 3HAKM 1 3HAKK
06CNyXNBaHMA.
OdopMieHne 3a9BKK Ha
TOBaPHbI 3HaK.
MexayHapoaHas
Knaccugunkaumsa ToBapos u
yenyr (MKTY).
JKcnepTusa 3adBKM Ha
TOBapHbIM 3HaK. Mepbl Mo
3awuTe npas Bnagenoua
TOBapHOro 3Haka. /Cp/

PaunoHanmsatopckue
npeaoXeHuns.
Cny>ebHble 06bEKTbI
MPOMbILLIEHHOM
COBCTBEHHOCTH.
HepackpbiTas
NHpopmauus.
HepobpocosecTHas
KOHKYypeHuwus. /Tp/

PaunoHanmsaTtopckue
npeanoXeHUs.
Cny>ebHble 06bEKTbI
MPOMbILUNEHHOW
COBGCTBEHHOCTH.
HepackpbiTas
NHopMaLua.
HepnobpocoBecTHas
KOHKypeHuus. /Cp/
MaTeHTHadA
nHhopmauma /Tema/

NCTOYHUKM NaTEeHTHOA
NHpopMaunn. MICTOUHMKM
NH(popmavmu 06
y4acTHMKax
MeXYHapOLHbIX PbIHKOB.
MexayHapoaHas
Knaccmpukauuns o6beKToB
NPOMbILUIEHHOW
cobcTBeHHOCTU. /Nek/

N CTOYHMKM NaTeHTHOW
NHpopMaunn. NCToUHNKN
nHdhopmaumn o6
yyacTHUKax
MeXAYHapOLHbIX PbIHKOB.
MexzyHapoaHas
Knaccuunkaumsa 06bekToB
NPOMbILUIEHHOW
cobcTBeHHocTU. /Mp/

6

1

6

1

1

OnK-9 kK
-1

OMKkK-9 NK
-1

OMkK-9 NK
-1

OnkK-9 kK
-1

OMKkK-9 NK
-1

niinz.i
31 92 33
34

niinz.i
31 32 33
24

N1.1012.1
31 32 33
34

niinz.i
31 92 33
34

niinz.i
31 32 33
24

0

cTp. 8
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N CTOYHMKN NaTeHTHOWA 2 6 OMnK-9NK Ni.inz.1 0
NHpopMaunn. MICTOUHMKM -1 31 32 33
NH(popmavmu 06 24
yyacTHMKax

MeXAYHapOLHbIX PbIHKOB.

MexzyHapoaHas

Knaccmukaumns 06beKToB
NPOMbILLIEHHOW
cobcTBeHHoCTU. /Cp/

MaTeHTHbIe 2 1 OonkK-9 MK niin2.1 0
nccnegosaHnda. Bugbl -1 21 92 33
naTeHTHoOro nowucka. /Mp/ 24
MaTeHTHbIe 2 6 OonkK-9 MK niin2.1 0
nccnegosaHnda. Bugbl -1 21 92 33
naTeHTHoro noucka. /Cp/ 24
/3auét/ 2 4 OonK-9 MK niin2.1 0
-1 31 32 33
24

6. POHA OUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI U 3aaHNg
1 MpaBo MHTeNNeKTyanbHOW COBCTBEHHOCTU B CUCTEME rpaXKAaHCKOro npasa Poccuinckoi
depfepaymn.
CuctemMa UCTOYHMKOB NpaBa UHTENNEeKTYyalbHON COBCTBEHHOCTH.
COOTHOLLEHME YaCTHbIX W MYy6/IMYHbIX WHTEPECOB B NpaBe WMHTENNEKTyaNbHON COBCTBEHHOCTH.
Teopus npaBa MHTENNEKTYaNlbHON COBCTBEHHOCTU: CTAHOBJ/IEHWE U COBPEMEHHOE COCTOSIHUE.
"paXKjaHCKO-NpaBOBOE perynmpoBaHne TBOPYECKON [eATeIbHOCTH.
MOHATME M NPUHLMNBLI NAaTEHTHOrO npasa.
CucteMa MCTOMHMKOB NMaTeHTHOro npasa Poccuiickoii thegepaumn.
WcTopuma nateHTHOro npasa B Poccum un 3a py6exxom.
OO6beKTbl MaTEHTHOrO npasa.

©ooNo gk wd

10. OxpaHa n306peTeHnii B rpaxjaHCKOM Mpase.

11. MaTeHT Kak hopMa oXxpaHbl 06bLEKTa B MPOMbILLIEHHON COBCTBEHHOCTM.

12. OopmMsieHMe NaTeHTHbLIX Npas.

13. lMpaBoBasi 0XpaHa MOMEe3HbIX MOAENe.

14. MpaBo Ha NPOMbILIEHHbIV 06paseL.

15. MpaBa mM3obpeTaTeneli U UX rpaxaaHCcKo-npasoBas 3alluTa.

16. lMpaBa aBTOpa NPOMBILINEHHOrO 06pa3sla 1 Ux rpaxpaHCKo-npaBoBas 3almra.

17. CybbekTbl MaTEHTHOrO Mpasa.

18. OxpaHa pocCUICKMX N300peTeHnii 3a pybexom.

19. MpaBO Ha TOBapHbI/ 3HAK M 3HAK 06CNYXMBaHUS.

20. MpaBa BnajenbLes TOBAPHbIX 3HAKOB M 3HAKOB 06C/MYXWBAHUA U UX FpaXK4aHCKO-MpaBoBas
3awmTa.

21. JINueH3noHHbIE LOrOBOPLI.

22. lMoHATME «HOY Xay» M [OroBOpbl O ero nepegave.

23. ®dunpmeHHOe HaMMeHOBaHMe 1 ero rpaxaHcko-rnpasoBas OxpaHa.

24. MexyHapoAHO-NpaBoBOe COTPYAHUYECTBO B Chepe OXpaHbl MPOMbILIIEHHON CO6CTBEHHOCTMW.
25. MapvmxcKas KOHBEHLMA N0 OXpaHe NMPOMbILW/IEHHOW cobcTBeHHOCTU 1883 T.

26. EBpasuniickas naTeHTHas KOHBeHUus 1994 r.

27. [eaTenbHOCTb MeXAYHapOAHbIX OpraHu3aunii B cdepe oxpaHbl NPOMbILLIIEHHON COGCTBEHHOCTU
(Ha npumepe BOUC).

28. lMoHATME M NPUHLMNLI aBTOPCKOro npasa.

29. CunctemMa MCTOMHMKOB aBTOPCKOro npaea Poccuiickoin depepaumn.

30. WcTopuma aBTopcKoro npasa B Poccum n 3a py6exxom.
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31. Cy6beKkTbl aBTOPCKOro rnpasa.

32. O61beKTbl aBTOPCKOro Mpasa.

33. MpaXkgaHCcKo-npaBoBas 0XpaHa MPorpaMMHbIX CPEACTB ANA 3NEKTPOHHbLIX BblYNCAUTESNbHbLIX
MaLluH.

34. "paXkpaHCKo-npaBoBas O0XpaHa CMeXHbIX rMpas.

35. [MpaBa aBTOPOB M UX TpaXKAaHCKO-MpaBoBasa 3aliura.

36. N3paTenbCKnin gorosop.

37. MexayHapogHas oxpaHa aBTOPCKMX Mpas.

38. BepHcKkas KOHBEHLMS 06 OXpaHe NUTepaTypHbIX W XYLOXeCTBeHHbIX Npou3sBefeHUin 1886 .
39. BcemupHas (OKeHeBckas) KOHBeHLMA 06 aBTOpPCKOM npase 1952 r.

40. MexLyHapofHble corfawleHns B cepe oxpaHbl aBTOPCKUX MPas.

41. [eaTeNbHOCTb MeXAYyHapOoAHbIX OpraHu3auunii B cepe oxpaHbl aBTOPCKUX Npas (Ha npumepe
FOHECKO n BOUC).

42. paxJaHCKO-NpaBoBas OXpaHa Hay4HbIX OTKPbITUN.

43. HayuHble nccnefosaHusa 1 paspaboTKM M UX rpaXk4aHCKO-MpaBoOBOe PerynmpoBaHue.

44, MpaBoBas oxpaHa TOMNOMOrNIA UHTENNEKTYa/IbHbIX MUKPOCXEM.

45, MpaBoBas oXxpaHa paLuoHannM3aTOPCKUX NpeaioXkeHunia.

46. MpaBoBas OXpaHa CeNeKLMOHHbIX LOCTUXEHUNA.

47. paxkJaHCKo-npaBoBas OXpaHa MH{opMalmu.

48. MpaBoBas oxpaHa CNY>XeOHON N KOMMEPYECKON TaiHbl.

49. MpaBa ny6nunkKaropa Ha NMPOM3BEAEHUSA HAYKWU, NUTepaTypbl U UCKYCCTBA.

50. MpaBa n3rotoBuTenei 6asbl AaHHbIX.

51. Wcnonb3oBaHve pesynbTata MHTENIEKTYaNbHOW AeATe/IbHOCTM B COCTaBe CNOXHOro o6bekTa.
52. Ncnonb3oBaHve pe3ynbTaTtoB WMHTE/IEKTYaNlbHOW [eATe/IbHOCTU B COCTaBe €fWUHOWN TEXHOMO0MUM.
53. Buabl NMUEH3WOHHBIX LOTOBOPOB.

54. Cropbl, CBfA3aHHble C 3aWMTON UHTENNEKTYa/lbHbIX Npas.

55. Oc06eHHOCTH MCMOMb30BAHUA KOMMbKOTEPHBLIX NPOrpaMm.

56. MoHATUe eAWMHONM TeXHOMOornn. NMpaBo Ha €AUHYKD TEXHOJOTUI0.

57. NckniounTenbHOe NpaBo Ha pe3ynbTaT WHTE/EKTYaNbHOW [eATeNbHOCTW, BXOAALWEN B €4UHYIO
TEXHONOIMI0.

58. PacnopsxeHue npasoM Ha efUHYH0 TEXHOMOTUI0.

59. MoHATMe cekpeTa NPOM3BOACTBA (HOY-Xay) M UCKIHOUYUTENbHbIE MpaBa Ha CEKPeT MpPOn3BOACTBA.

6.2. TeMbl MUCbMEHHbIX paboT
TeMbl 4na HanucaHUs peepaTtoB No NpeaMeTy «3auimTa NHTeNNeKTyanbHas COGCTBEHHOCTb»

1 MpaBo MHTENEKTYyaNbHOW COOGCTBEHHOCTU B CUCTEME rpaX[aHCKOro npaea Poccuiickoi
depepaunn.

2. CuncteMa UCTOYHMKOB NpaBa UHTEeNNEeKTYalbHON COBCTBEHHOCTH.

3. COOTHOLLEHME YaCTHbIX U MYy6/IMYHbIX UHTEPECOB B NpaBe WMHTENNEKTyaNbHON COBCTBEHHOCTH.
4. Teopus npaBa MHTENNEKTYallbHON COBCTBEHHOCTU: CTAHOBJ/IEHWE M COBPEMEHHOE COCTOSIHME.
5. "paXxjaHCKO-NpaBOBOE perynvpoBaHne TBOPYECKOMN AeATe/IbHOCTH.

6. [MoHATME M NPUHLWNBLI NaTEHTHOro Mpasa.

7. CucTtema MCTOYHUKOB NaTEHTHOro npaBa Poccuidckoi depepaunu.

8. WcTopma nateHTHOro npasa B Poccum v 3a py6exkom.

0. O6beKTbl MaTeHTHOro npasa.

10. OxpaHa 1306peTeHnii B rpaxiaHCKOM npase.

11 MaTeHT Kak popma oxpaHbl 00beKTa B MPOMbILIIEHHON COGCTBEHHOCTMW.

12. OopmieHne naTeHTHbIX Npas.

13. MpaBoBas oxpaHa MOMEe3HbIX MOAeNein.

14. MpaBO Ha MPOMbILLIEHHbIA 06paseLl,.

15. MpaBa n3obpeTtateneil U UX rpaxgaHCcKo-npaBoBas 3awmTa.

16. lMpaBa aBTOpa NPOMbILINEHHOrO 0b6pa3sua U MX rpaXXaaHCKO-NpaBoBas 3alluTa.

17. Cy6beKTbl MaTeHTHOro npasa.

18. OxpaHa poCCUICKNX N300peTeHUn 3a py6exkom.

19. MpaBo Ha TOBapHbIV 3HAaK N 3HAK 0BCNYXMBaHWS.

20. MpaBa BrafenbLes TOBAPHbIX 3HAKOB U 3HAKOB OOCNYXWBAHUA U UX TpaXKAaHCKO-NpaBoBas
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3awura.

21. JINueH3noHHbIE LOrOBOPLI.

22. lMoHATME «HOY Xay» M [OroBOpPbI O ero nepegade.

23. ®dunpMeHHOe HaMMEHOBaHWE M ero rpaXxjaHckKo-npasoBas OXpaHa.

24, MexXayHapoLHO-NpaBoBoe COTPYAHWUYECTBO B Chepe OXpaHbl NPOMbILLIIEHHON COBCTBEHHOCTMU.
25. MapvxckKas KOHBEHLMA N0 OXpaHe NMPOMbILW/IEHHOW cob6CcTBeHHOCTU 1883 T.

26. EBpaswuiickas nateHTHas KoHBeHuusa 1994 r.

27. [eaTenbHOCTb MeXAYHapOAHbIX OpraHu3aunii B cdepe oxpaHbl NPOMbILLIIEHHON COGCTBEHHOCTH
(Ha npumepe BOUC).

28. [MoHATME M NPUHUMNbLI aBTOPCKOro npasa.

29. Cuctema MCTOUYHMKOB aBTOPCKOro npasa Poccuinickoin depepaymn.

30. WcTopuna aBTopckoro npasa B Poccum v 3a py6exxom.

31. Cy6beKkTbl aBTOPCKOro rnpasa.

32. O6beKTbl aBTOPCKOro npasa.

33. MpaXkgaHCcKo-npaBoBas 0XpaHa NMPorpaMMHbIX CPeACTB ANA 3NEKTPOHHbLIX BblYNCAUTESNbHbLIX
MaLluH.

34. "paXkpaHCKo-npaBoBas O0XpaHa CMeXHbIX Mpas.

35. [MpaBa aBTOPOB M UX TpaXK[aHCKO-MpaBoBasa 3aliura.

36. N3paTtenbCKnin forosop.

37. MexayHapogHas oxpaHa aBTOPCKMX Mpas.

38. BepHcKkas KOHBEHLMS 06 OXpaHe NUTepaTypHbIX W XYLOXeCTBeHHbIX Npou3sBefeHUin 1886 .
39. BcemupHas (OKeHeBckas) KOHBeHLMA 06 aBTOpPCKOM npase 1952 r.

40. MexyHapofHble corfawleHns B cepe oxpaHbl aBTOPCKUX MNPas.

41. [eaTeNbHOCTb MeXAYyHapOoAHbIX OpraHu3auunii B chepe oxpaHbl aBTOPCKUX Npas (Ha npumepe
FOHECKO n BOUC).

42. paxJaHCKO-NpaBoBas OXpaHa Hay4HbIX OTKPbITUN.

43. HayuHble nccnefosaHusa 1 paspaboTKM M UX rpaXk4aHCKO-NpaBoOBOe PerynmpoBaHue.

44, MpaBoBas oxpaHa TOMNOMOrNIA UHTENNEKTYa/IbHbIX MUKPOCXEM.

45, MpaBoBas oXxpaHa paLuoHannM3aTOPCKUX NpeaioXkeHunia.

46. MpaBoBas OXpaHa CeNeKLMOHHbIX LOCTUXEHWNA.

47. paxkgaHCKo-npaBoBas OXpaHa MH(opMaLlmu.

48. MpaBoBas oxpaHa CNY>XeOHON M KOMMepPYeCKON TaiHbl.

49. Mpasa ny6nukKatopa Ha NMPOM3BEAEHUSA HAYKWU, NUTepaTypbl U UCKYCCTBA.

50. MpaBa n3rotoBuTenei 6asbl AaHHbIX.

51. Wcnonb3oBaHve pe3ynbrata MHTENIEKTYaNbHOW AeATe/IbHOCTU B COCTaBe CNOXHOro o6bekTa.
52. Ncnonb3oBaHve pe3ynbTaToB WMHTE/IEKTYallbHOW [eATe/IbHOCTU B COCTaBe efWUHOW TEXHOM0MUM.
53. Buabl NMUEH3WOHHBIX LOTOBOPOB.

54. Cropbl, CBfA3aHHble C 3aWMTON UHTENNEKTYa/lbHbIX Npas.

55. Oc06eHHOCTH MCMOMb30BAHUA KOMMbKOTEPHBLIX NPOrpaMm.

56. MoHATUe eAWMHONM TeXHOMornn. NMpaBo Ha €AUHYKD TEXHOJOTUIO.

57. NckniounTenbHOe NpaBo Ha pe3ynbTaT MHTE/IEKTYaNbHOW [eATeNbHOCTW, BXOAALWEN B €4UHYIO
TEXHONOIMI0.

58. PacnopsxeHue npasoM Ha efUHYH0 TEXHOMOTUI0.

59. MoHATMe cekpeTa NPOM3BOACTBA (HOY-Xay) M UCKIHOUYUTENbHbIE MpaBa Ha CEKPeT MpPOou3BOACTBA.

6.3. @POH[ OLEHOYHbIX CPeacTB

6.4. TllepeyeHb BUOOB OLEHOYHbLIX CPEACTB

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECIMNEYEHVE ANCUNMNNHBI
7.1. PekomeHayemMasa nuTepaTtypa
7.1.1. OcHoBHaa nuTepartypa
ABTOpHI, 3arnasue WM3paTenscTBo, rog
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ABTOpHI, 3arnasue M3patenscTBO, rof
N1.1  HoceHko B. A, 3awmTa MHTeNNEKTYalbHOM COGCTBEHHOCTU: Y4eb. Crapsblit Ockon:
CrtenaHoBa A. B. nocobue THT, 2016
7.1.2. JononHUTeNbHaa nutepartypa
ABTOpHI, 3arnasue M3paTenscTBO, rog
N2.1  Ceprees A Tl. MaTeHTHOe npaBo: y4eb. nocobue M.: N3a-80 BEK,
1994

7.2. MNepeyeHb pecypcoB MHMOPMaLMOHHO-TE/IEKOMMYHUKaLUOHHOM ceTn ” VIHTepHeT”

31  3awuTa MHTENNeKTyanbHON COGCTBEHHOCTU : y4yebHUK ans 6akanaBpos / nog ped. npodg. U. K.
NapuoHosa, goy. M. A Typeesoit, npod. B. B. OBUMHHUKOBA. — 2-e U3[., cTep. — MOCKBa :
WN3paTenbcko-Toproeas kopnopaymsa «Jawkos n K°», 2020. — 256 c. - ISBN 978-5-394-03576-0.
- TeKCT :aneKTpPOHHbIN. - URL: https://znanium.com/catalog/product/1091498. - Pexum foctyna:
Mo MoAMnucke.

32  WHTennekTyanbHas cobcTBeHHOCTh — X XI Bek. [MpaBoBas 3aluta MHHOBALWI : MaTepuansl
KOH(epeHUunun (cbe3ga, cmmnosmyma) / oTe. ped. M. M. KapenuHa, J1. J1. NaHkeBu4. - MockBa :
PAM, M®I'C, 2010. - 380 c. - ISBN 978-5-93916-264-7. - TeKCT : 3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1191405. - Pexxum goctyna: no rnojArnucke.

33  bortys, C. . NHTennekTyanbHble UHTEPAKTUBHbLIE CUCTEMbI U TEXHOOTUKN YIPaBIeHNS
yAaneHHbIM SOCTYNOM: MeTOoAbl U MOJEeNM yrpaB/eHUsa npoueccamm 3auUTbl U CONPOBOXAEHNSA
WHTeNNeKTyanbHoOW cobCcTBEHHOCTH B ceTu Internet/Intrane: Yue6Hoe nocobue / botys C.I., - 3-e
n3g., pon - Mocksa :COJIOH-Mp., 2014. - 340 a:ISBN 978-5-91359-132-6. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/884094. - Pexwum poctyna: no
noAnucke.

34  ApsymaHsaH, A b. MexayHapofHble CTaHAapTbl 3aWMUTbl UHTENNEKTYalbHON COGCTBEHHOCTH
yyebHoe nocobue / A b. Ap3ymaHsiH ; KOXHbIW (hefepanbHblil YyHUBEPCUTET. - POCTOB-Ha-[0HY ;
TaraHpor : /3natensctBo KOXXHOro egepanbHOro yHueepcuteta, 2019. - 96 ¢. - ISBN 978-5-
9275-32-16-2. - TeKCT :3aneKTPOHHbIW. - URL: https://znanium.com/catalog/product/1088155. -
Pexxum gocTyna: no Noanucke.

7.3.1 MNMepeyeHb NporpaMmMHOro obecreyeHns
7.3.1.1 Office Pro + Dev SL [[ocyzapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTtens 3 rogal

7.3.1.2 Windows E3EDU Dev UpLSA [locyzapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019
CPOK feicTtema 3 rogal

7.3.1.3 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM
7.3.2.1 WHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.2.2 TexakcnepT

7.3.2.3 EAWHOe OKHO AocTyna K MHhopMaLMOHHbIM pecypcam
7.3.2.4 KoHcynbTaHTINIOC

7.3.2.5 HayuHas anekTpoHHas 6ubnmnorteka eLIBRARY.RU
7.3.2.6 NPBNC

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNA/TIbHO-TEXHWYECKOE OBECMNEYEHWE ANCUNTITMHBI (MOA4Y J1A)


https://znanium.com/catalog/product/1091498
https://znanium.com/catalog/product/1191405
https://znanium.com/catalog/product/884094
https://znanium.com/catalog/product/1088155
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8.1 Ayp. 110, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
npoBeAeHNs yyebHbIX 3aHATUIN BCeX BUAOB. TeXHMYecKune cpefcTBa 06yyeHus: nabopaTopHas
YyCTaHOBKa N0 U3y4YeHWU0 TMAPOLANHAMUKIY MCEBLOOXVKEHHbIX CoeB - 1 WT.; nabopatopHas
YyCTaHOBKa N0 U3YYeHWUO HaCbINMHOW U UCTUHHON NNOTHOCTW LUCMEPCHbIX MaTepuanos u
BbISIB/IEHWE CBONCTB, HEOOXOAMMbBIX ANA COPTUPOBKM HYacTul, - 1 WT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuio npoLecca Hem30TepMUYECKOro nepeMeLllmBaHnsa - 1 wWT.; nabopaTopHas ycTaHOBKa
Mo M3YYeHMIO Pas3INYHbIX KOHCTPYKLWUIA TeNN006MEHHMKOB - 1 LWT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuo TensaoobmMeHa Npy TeHeHUN XULKOCTM B Tpy6ax - 1 wrT.; naboparopHas ycTaHOBKa
“BnusaHune pasmepa Apo6sLMX WapOB Ha MPOU3BOAUTENIbHOCTb 6apabaHHOW MenbHULbI” - 1 WT.;
nabopatopHas ycTaHOBKa “OnpefeneHne KpUTUYECKOM YacTOThbl BPaLleHNs KOHCOMbHOTO Bana” - 1
WT.; nabopaTopHas ycTaHOBKa “OnpejeneHne KpUTUYeCKO YacToTbl BpalLeHWs Bana C 04HON
CcOCpeaoTOYEHHOI Maccoi 1 0CceBoi cunoii” - 1 wT.; nabopaTtopHas ycTaHoBKa “OnpefeneHune
KoappumumeHTa 60KOBOro aBNeHNs CalbHUKOBOI0 YNIOTHEHUS” - 1 WT.; My/bTUMeLMa NPOEKTOp
- 1wT.; 3KpaH - 1 WT.; MOHUTOpP NpenogaeaTens - 1LWT.; CACTEMHbIV 610K - 1 WT.; KOMMIeKc (2
LIT.) ayAM0 KOMOHOK 419 BOCNPOU3BeeHnsa ayauno aiina - 1 wr. CneyunannsmpoBaHHas Mebenb:
pocka (menosas) - 1wT.; cToN nNpenogasatens - 1 WT.; CTO/ KOMNbIOTEPHbINA - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAEHYECKUIA BYXMECTHbIN (WIT.) - 9 LWT.; CKaMba CTyJeH4YecKas
OBYXMECTHad - 9 WT.; neKTopckasa TpubyHa - 1 wr.

8.2 Ayp. 401. 665830, r. AHrapck, 72 ke-n, a. 19, yue6bHblin kopnyc Ne 2. Ayautopum ans
camoCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: gocka (Menosas) - 1 WT.; CTON
KOMMNbIOTEPHbINA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yveHns: MynbTumMema
npoekTop - 1 wWwrt.; aKpaH - 1 Wwrt.; MOHO6MO0K - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWE YKA3AHWNA ANA OBYUAKO LW WNXCA MO OCBOEHWHO
AvcumnnnHa npenogaeTcs B BUAE NEKLMUIA 1 NPAKTUYECKMX 3aHATUA. Ha nekymsax npu M3noXxXeHmm
maTepuana cnefyeT Nonb30BaTbCA WANKOCTPATUBHLIM MaTepUanoM, OPUEHTUPOBAHHBLIM Ha UCMOMb30BaHUM
MYyNbTUMEANAHOTO NPe3eHTaUMOHHOIo 060pyA0BaHus. Mpu BbIMONHEHUW NPaKTUYECKNX paboT no
N3MENIbYEHNIO B XMMUYECKOI NPOMbILINEHHOCTU, 06yyatoLwmMecs AOMXKHbI U3YyYUTb OCHOBHbIE METOAbI
pacyeTta, NOAYUYUTb HaBbIKM PaboTbl CO CNPaBOYHMKAMK K KaTanoramu. O6pa3oBaTe/ibHble TEXHOMOTUK:
MeTOZ NPOo6/eMHOr0 U3N0XEHUSA MaTepuana, Kak 1eKTopoMm, Tak 1 06y4vatowMMcs; caMoCTOATeIbHOE
YyTeHWe 00yvarLLMMNCS YYeOHOW, YUeOHO-MeTOANYECKON 1 CNPaBOYHO NuTepaTypbl U NocneaytoLlee
MCNO/MIb30BaHME NOMYUYEHHbIX 3HAHWIA B NpoLecce BbIMOMHEHUSA KOHTPO/IbHbLIX 3afjaHuii. B TeueHune

npenogaBaHna AUCLMNANHBI B KaYecTBe (HOPM TeKyLleil aTTecTalymMm 06y4atoLnXcs NpYMeHseTcs
TecTUpoBaHue.



MUWHUCTEPCTBO HAYKW M BbICLLEFO OEPA30OBAHWA POCCUACKON ®EAEPALINN

denepanbHOe rocyapcTBeHHOe 610)KETHOE 06pa30BaTe/IbHOE YUPEX4eHNE BbICLLErO

obpasoBaHuA
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1. LEQW OCBOEHNA ANCUNMNNNHDI
11 CdopmupoBaTtb 3HaHWUS 0 (HNIOCOPCKMX NpobieMax HayKn U TEXHWUKN, NpefCcTaBieHne o
HEeo6X04MMOCTM KOMMIEKCHOIO NoAxoa UxX peLlleHuns; BblpaboTaTb HaBbIKW PUN0COGCKOro
nogxofa K aHanm3y npo6semM HayKn v TEXHUKN B YCIOBUAX rnobanmsaunn. BaxHo TakxKe pa3BuTb
NHTEpPEeC 1 CTpemieHNe NPUMEHATb MOMYYEHHbIE IMYHOCTHbIE 3HAHWS U HaBbIKN B MPaKTUYECKOM
[1eATeNbHOCTMN, NOBLICUTbL 06 WA YPOBEHb (PUNOCOGCKONM KyNbTYpbl U COLNANBHON
OTBETCTBEHHOCTU MarucTpPaHTOB.

2.3A0AUN

2.1 MpunobpeTeHune 3HaHNA 06 3BOMIOLUN B3rNAA0B N0 PUIOCOPCKMM NPo6ieMaM HayKn U TEXHUKM,
MX B3aMMOCBA3M C rnobanbHbIMK Npobnemamu, BAUAHUM NO-CNELHMUX Ha afanTaLuio YenoBeka K
YCNOBUAM NH(OPMaLMOHHOIOo obuiecTsa. 3yyeHne (uaocoCcKmMx npobemM HayKn U TEXHUKN B
ycnosusx rnobanusalmm, B3auMoencTBma KOMMNOHEHTOB CUCTEMbl «4e/IOBEK - HayKa - TeXHMKa».
®opmMU-poBaHNE YMEHUI CaMOCTOATENIbHO MO/yYaTb 3HAHUSA, UCMONb30BaTb Pa3/IMYHbIE
NCTOYHUKMN MHOPMaL MW, TOTOBHOCTM MPUMEHATL UX B NPaKTUYECKOWN AeATe/IbHOCTU N0 Pa3BUTUIO
HPaBCTBEHHbIX YCTAHOBOK W LLEHHOCTHbIX OpMeHTaLuid y HOBOro T1MNa COBPeMeHHOro paboTHMKa.

3. MECTO agnNcCunnianHbl B CTPYKTYPE OOI1
Lukn (pasgen) OOMM: 61.0.04
3.1 Tpeb6boBaHuA K NpeaBapuUTe/IbHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 CnocobHOCTb (DOPMYNMPOBATb M ACHO BblpaXKaTb COOCTBEHHbIE MbIC/IN U MOHUMATb MbIC/N
ApYruX, 06LeKyNbTypHasa apyauLmsa, 6a30Bble HaBblKM abCTPAKTHOIO MbILU/IEHWSA, NOTUYECKOW
aprymeHTaLmm, KpUTUYECKOTr0 MbILUIEHUS.

3.1.2 OCHOBbI Hay4YHbIX UCCNef0BaHWNIA, OpraHM3auns 1 naaHupoBaHne aKCnepumeHTa

3.2 AucuMnavHbl U NPAKTUKN, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

4. KOMMNETEHLMUN OBYYAIOLWEIOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNNANHBI (MOAY NS)

YK-1: CnocobeH 0OCyLeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauMin Ha OCHOBe
CMCTEMHOro noaxofa, BbipabatbiBaTb CTpaTermo 4ecTBUI

3HaTb:

YpoBeHb 1 OCHOBHbIe NMOJIOXEHUA CUCTEMHOIO NOAX0AA, OCHOBHbIE MPUHLMMbI KPUTUYECKOTO aHaiun3a,
OCHOBbI pa3paboTKn cTpaTernn AencTenii Npy peweHnn NPo6eMHbIX CUTYaLNA;

YpoBeHb 2 MeTOofbl KPUTUYECKOTO aHann3a, CUCTEMHOTO NoAX0Aa, BbiCTpauBaHWa CTPaTeroo AencTBUi,
NPUMEHNTENbHO K PELLEHNI0 NPO6AEMHBIX CUTYaUNin cCpefHero YpoBHSA CNOXHOCTH;

YpoBeHb 3 11y60KO M NOMHO MeTOAbl KPUTUYECKOTr 0 aHannsa npobsieM, NpUHLUNLI CUCTEMHOTO NoAXoA4a
N cnocob6bl UX MPUMEHEHMNS NMPU BbIPAabOTKM CTPATErnmn peLeHnss NPOBAEMHbIX CUTYaL WA
N060ro YypoBHA CNOXKHOCTMW.

YmeTb:

YpoBeHb 1 nNpuMeHATb 6a30Bble 3HAHUA KPUTMYECKOr0 aHann3a v CUCTEMHOT0 NoAxoza npu BblpaboTke
cTpaTernm peweHna HeCNOXAHbLIX MPO6EMHbIX CUTYaLWiA;

YpoBeHb 2 NPUMeHATb OCHOBHbIE METO/bl KPUTUYECKOr0 aHann3, CUCTEMHOro noAxona npu BblpaboTke
cpatervy pewweHuns npo6aeMHbIX CUTyaL i CPeLHEr0 YPOBHS;

YpoBeHb 3 B MOAHOM 06bEMe NPUMEHATb KPUTUYECKNIA aHaNn3 U CUCTEMHbIN MOAX04 Npu BblpaboTKe
CTpaTerun peLleHns Npo6aeMHbIX CUTyaLmnii 11060ro ypoBHS CAOXHOCTMW.

Bnapgetsb:

YpoBeHb 1 6a30BbIMW HaBblKaMW KPUTUYECKOTO aHann3a, CUCTEMHOI0 NOAX04a, CTpaTermm peweHuns
HECNOXHbIX MPO6IEMHbIX CUTYaLNIA;

YpoBeHb 2 OCHOBHbIMW MeTO4aMW CUCTEMHOIO NOAXO0Aa, OCYLLECTB/IEHUA KPUTUYECKOrO aHam3a
npo6semM, HaBbiKaMu BbIpabOTKM cTpaTermm peweHns NpobieMHbIX CUTyaLnii CpegHero
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YPOBHS C/TOXKHOCTU

YpoBeHb 3 B NOSIHOM 06bEMe BflafleTb MeTOo4amMM CUCTEMHOIO NOAX0A4a U KPUTMYECKOro aHanusa,

HaBblKamMW BbIPabOTKKN cTpaTernu AeicTBMIA NO peLleHnto Npo6aeMHbIX CUTyaLmii Nto6oro
YPOBHS CNOXHOCTHU.

B pe3ynbTaTe 0CBOEHUSI ANCLMMNMHBbI 06yYaroLMiAcs A0NXKEH

cTp. 4

4.1 3HaTtb:

4.1.1 OCHOBHble punocodpckre Npo6ieMbl HAYKU U TEXHUKN;

4.1.2 dunocodckme npobneMbl KOHKPETHbIX 0TPacnein HayKu 1 TEXHUKW;

4.1.3 MeCTO ¥ pOo/ib HAYKU 1N TEXHUKU B UCTOPUK YeN0BEYECTBA U B COBPEMEHHOM MUpe;

4.1.4 cnocobbl (GMNOCONCKOro OCMbICNEHUSA HEFATUBHbIX MPOABEHWUIA B Pa3BUTUN HAYKN N TEXHUKMN U
nyTei X NPeofoneHus.

4.2 YMeTb:

4.2.1 caMOCTOATe/IbHO aHaNn3nMpoBaTb (PEHOMEHbI U NMPOGIEMbI HAYKU Y TEXHUKN B MUPOBO33PEHYECKOM
KOHTEKCT;

4.2.2 NPUMEHATb OCHOBHbIE MOMOXEHUSA PUIOCOPUN B HAYHHOIN U NPAKTUYECKOW AeATeNIbHOCTH;

4.2.3 1Cnonb30oBaTb NMOMIOXKEHNUA U KaTeropum guaocopun Ans GopM1MpoBaHMA U apryMeHTaLmm
COBGCTBEHHOW NO3ULUKN NO Pa3/INYHbIM TEHAEHLMAM, (akTaM U ABNIEHUAM B Pa3BUTUN HAYKW U
TEXHUKMN.

4.3 Bnapetsb:

4.3.1 HaBblKamMy METOLO/I0MMYECKOro aHann3a Hay4yHoro UcciefoBaHns Y TEXHUYECKOW LeATeNIbHOCTH;

4.3.2 HaBblKamy Ny6/NYHOWA peyn, aprymeHTUPOBAHHOIO U3N0XKEHUA COBCTBEHHOW TOUKM 3peHns,
KPUTUYECKOTrO BOCNPUATUA UH(OPMaLLNN;

4.3.3 HaBblKamMy K CaMOpa3BUTUIO N camopeann3almm B NPpoPeccMoHabHON AeATeIbHOCTH.

5. CTPYKTYPA U COOAEPXAHUVE JANCUNNNNHBI (MOAY NA)
Koga HanmeHoBaHuve pasgenos u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATUA TeM /Bung 3aHATUSA/ Kypc umm pakT.
Pasgen 1 CyLwHOCTb 1
3BO/OLMA IMNOCOGICKMX
Npo6/ieM HayKM 1 TEXHUKW.
11 Mpob6nemHas nekuus:

dunocodckme 0CHOBaHUSA
1 Npo6nembl HayK. Tpu
acnekra 6bITus

Haykn. /Tema/
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Hayka n TexHuka Kak 2 1 YK-1 nii niz 0
npegmeT MNOCOPCKON ni3n2.1
pednekcuun. Hayka B n2.2n2.3
CcUCTeEMe Ky/NbTypbl. n2.4
HayuyHoe 1 BHeHayuHoe Nn2.5n3.1
3HaHue. MNpobnema 31 32 33
BO3HWKHOBEHUSA TEXHUKN 1 24 35 36

Haykun. TexHuKa u
npegHay4Hoe 3HaHune
JpesHero BocTtoka.
AHTUYHOCTb Kak pofuHa
HayK: COLUOKY/bTYpPHbIE
OCHOBaHuA. Hayka n
penurua B CpefHue Beka.
HayuHaa pesontounsa XVII
Beka. Kpusuc B pusnke u
Hay4Has peBonOLMA Ha
py6exe XIX-XXBB.
Knaccuyeckoe n
HekJlaccmyeckoe
eCcTecTBO3HaHue. Tpu
acrnekTa 6bITUS HayKMW.
PaunoHanbHOCTH
Hay4HOro Mo3HaHus.
CTpyKTypa Hay4yHOro
nccnepgosaHna. CyuwHoOCTb
TeXHUKN. B3anmocsasb
HayKN N MHXXEHEpPUU Kak

(hnnocockas

npo6nema. /fek/

dunocodckme 0CHOBaAHUSA 2 2 YK-1 nii1niz 0
N NPo61eMbl HayKn 1 ni3n2.i1
TEXHUKN. n2.2 n2.3
Hayka 1 TexHuKa B nz2.4

cucTeme n2.5n3.1
KYNbTYpbl.OCHOBHbIe 31 92 33
NCTOpUYecKue atanbl n 24 35 36

AOCTVDKEHMNSA HAyKMN U
TEXHUKN.ECTeCTBEHHbIE
HayKMn KakK OCHOBa
HayU4HbIX PEBONOLMI U NX
BNMSHME Ha 06LECTBO.

Mp/

MoAaroToBka K 2 20 YK-1 ni1ni.z2 0
CEMMUHAPCKOMY 3aHATUIO ni.3nz2.1

Ha OCHOBE UTeHus n2.2 n2.3
NIATEepaTypbl N KOHCMeKTa n2.4

nekuwii. Pabora ¢ n2.5n3.1
y4eOHbIMU 31 32 33
caitamun.MoaroToBka 24 35 36

acce. [NogrotoBka K

Anckyccun.

ICp/



YI: z15.04.02_TMrn-25-1,2,3.pIx

2.1

Pasznen 2 qJI/II'IOCO(*)S,KI/Ie
acneKTbl B3aMMOZECTBIUSA
YenoBeKa, HayKu 1 TEXHVIKA B
COBPEMEHHOM MUpe.
dunocogckme npobnemol
COBPEMEHHbIX
eCTECTBEHHbIX,
couuanbHbIX U
ryMaHuTapHbIX

Hayk. /Tema/

dunocogckme npobnemol
COBPEMEHHOW (hn3UKN,

6uonormum, aHTPONoOMOrnNn.

brnostuka.
YHuBepcanbHblii
3BO/IIOLMO-HU3M.
CwnHepreTuka.
dunocogckne npobaembl
couuanbHbIX U
rYyMaHUTapHbIX HayK.
Mpupopa, 4enosek,
TeXHuKa: npobnema
B3aVMOJENCTBUA.
MpegMeT M OCHOBHbIe
npo6nemsbl hunocodpuu
TexXHWKn HayuHo-
TEXHWYECKUIA nporpecc v
pa3suTHe 06LLecTBa.
Lincposbie TexHOMOTUM U
nX coumanbHble
nocneacTeusi. TeHAeHU MM
(hOpMMPOBAHUNSA HAYKN U
TEXHUKN
o6yayuiero.MH>XeHepHas
[eATeNIbHOCTb C TOUKHU
3PEHNS 3TUYECKON U
couMasnbHo
OTBETCTBEHHOCTMW.
aKonorus un
3KoNnornyeckas aTuKu.
CounanbHas 1 rymaHu-
TapHas OueHKa HayKu un
TEXHUKW. DTUKA YUYEHOTO.
KomnbioTepHas aTuka.
dunocopua Haykn un
TEXHWKW B CBETE
rno6asnbHbIX Npo6iem
COBPEMEHHOVA
LUMBMAN3aLMN.
MpumeHeHNe
HPaBCTBEHHbIX YCTaHOBOK
N LLeHHOCTHbIX
OpVEHTAaLNI B peLueHnm
npoeccnoHasnbHbIX
3agad. /Nek/

YK-1

ni1niz
ni3nz.i
n2.2 N2.3
n2.4
n2.5n3.1
31 92 33
34 35 26

cTp. 6
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31

CTpyKTypa Hay4yHOro
nccnefosaHma.dunocogc
Kne npo6semsl
COBPEMEHHOI0
eCTeCTBO3HaHUS.
dunocogckme Nnpobaembl
COBPEMEHHOM TEXHUKUN ©
TexHonoruii. Mpupoga,
Yes0BeK, TEXHUKA:
npobnema
B3aumogerncTeus.HayuHo-
TEXHWYECKUIA nporpecc un
pa3BuTHe 0bLLecTBa.
MH>XeHepHasn
[eATeNIbHOCTb C TOUKHU
3pEHMNS ITUYECKOW 1
coumManbHo
OTBETCTBEHHOCTH.
CouwnanbHas u
rymaHvutapHas oueHka
HayKn 1N TEXHUKKN. DTUKa
YUEHOrO.

CoumnanbHble,
aKonornyeckume v
3TUYeCKMe acnekThbl
pasBMUTUA COBPEMEHHOM
HayKN 1N TEXHWUKMN.

Mp/

MofaroToBka K
CEMMHAPCKOMY 3aHATUIO
Ha OCHOBE YTeHUA
NUTepaTypbl U KOHCMEeKTa
nekuwii. Pabota ¢
y4eOHbIMU
calitamun.lMoAroToBka
acce. lNogrotoBka K
avckyccun. /Cp/

Pasgen 3. LleHHOCTHbIE
acnekKTbl HAYKN 1 TEXHUKM.

LIeHHOCTHbIe acrnekTbl
HayKu 1 TexHuku. /Tema/

MofaroToBka K
CEMWHAPCKOMY 3aHATUIO
Ha OCHOBE YTeHUs
NnTepaTtypbl U KOHCNeKTa
nekuwii. Pabora ¢
y4ebHbIMU
calitamun.lMoaroToBkKa
acce. Moarotoska K
avckyccun. /Cp/

20

22

YK-1

YK-1

YK-1

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
31 92 33
34 35 26

ni1niz2
ni3nz.i
n2.2 N2.3
n2.4
Nn2.5N3.1
31 92 33
34 35 326

ni1niz2
ni3nz2.i
n2.2 Nn2.3
n2.4
Nn2.5n3.1
31 32 33
34 35 326

cTp. 7
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/3avéTt/ 2 4 YK-1 ni1niz 0
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
31 92 33
34 35 26

6. ®OHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpO/NbHbIE BOMPOCHI U 3afaHNd
MprYMepHbIA NepeyveHb BONPOCOB K 3a4ETY.

1. B3auMMOCBA3b HAYKN U TEXHUKKN, UX (DUNOCOCKME OCHOBAHUA M NPo6/eMbl. Hayka 1 TeXHMKA Kak
npeameT (PMNOCOPCKON pedeKcum.

2. Tlpobnema onpepeneHns Haykn. Hayka B cucteMe Ky/nibTypbl. HayuyHoe v BHeHay4yHoe 3HaHue. Kputepuu
Hay4YHOro 3HaHuA.

3. Tpobnema BO3HUKHOBEHUSA TEXHUKN U HAYKN. TeXHWKa U NpefHayyHOoe 3HaHWe B TPagULMOHHbIX
obuiecTBax [peBHero BocToka.

4. AHTUYHOCTb KaK pofMHa HayK: COLMOKY/NbTYPHbIE OCHOBAHWA 3apOXKAeHUA Hay4YHO-TeOPeTUYECKOro
cnocoba MblwneHuns.

5. KOH(AUKT Mexay CTaHOBALWEeCA HayKoin n penurveil B CpefHne Beka: NpUYMHbLI U NPOSBAEHWS.
6. [.Manuneii, ®.bekoH, P.[lekapT: coenHeHNe SKCMNEPUMEHTaIbHOIO MeToa U MaTeMaTUYECKOr0
onucaHnsa u Hay4dHasa pesonounsa XVII seka.

7. Kpusuc B hnsmke n HaydHasi peBonoLuns Ha pybexe XIX-XXBB. Knaccnyeckoe n HeKnaccuyeckoe
eCTecTBO3HaHue.

8. Tpwu acnekra 6bITUA HayKW: Kak CreLupuyeckoro Tuna 3HaHus, No3HaBaTeNbHON AeATe/IbHOCTU 1
couuanbHoro MHCTUTYTa. HayuHoe coob6LLecTBo.

9. ToHATMe paunoHanbHOCTU. PaunoHanbHOCTbL HAYYHOr0o MO3HAHNA N 8 KPUTUKM.

10. CTpyKTypa Hay4YHOro nccnefoBaHUA: 3IMNUPUYECKNIA N TeOPeTUYECKNn YPOBHU, METOA0N0MUN,
KOHKpPeTHblE MeTofbl MccrefoBaHus.

11. ®unocodus TeXHUKU. PUNOCONCKO-METOAONOMNYECKUA U UCTOPUKO-KYNbTYPHbBIN aHaNn3 TEXHUKMN.
12. B3anMMO0CBA3b HayKu U MHXeHepun Kak hunocodckas npobnema.

13. CoBpemeHHas pM3nKa 0 Matepuu, MPOCTPAHCTBE U BPEMEHMN.

14. ®wunocockme npobieMbl COBPEMEHHON 6uonorun. MeHeTuka, Heimpobuonorus, 6MoaTuKa.

15. CoBpemeHHble npeacTaBieHns 06 3BONOLMN. Y HUBEPCA/IbHbIN 3BONOLMOHU3M. CUHepreTuka.
16. Pwunocockme npobieMbl COBPEMEHHON aHTPONONOTUN.

17. ®dunocogckme nNpobaemMbl COLManbHbIX U TYMaHUTaPHbIX Hayk.

18. MMpupopga, 4enoBek, TexHUKa: nNpobnema B3aumogenicTens. MpeameT U OCHOBHbIE NMPO6MEMBI
hunnocopum TeEXHNUKN

19. KpuTuyeckunii aHanm3 TeXHOKpaTUYeCKNX KOHLEMUMA pa3BnTns obLecTaa.

20. Hay4HO-TexXHW4YeCcKuii nporpecc v passuTue obuiecTsa. MiameHeHne MecTa Hayku B 06LLeCTBe B
pe3ynbTare HayYHOTEXHUYECKOI PeBO/OLMN.

21. KomnbloTepHasa pesonouns, IHTepHeT, LM poBbIe TEXHOIOTUK U X COLManbHbIe NOCNeACTBUS.
22.0OCHOBHbIe TEHAEHLUN (DOPMUPOBAHUA HAYKN U TEXHUKN ByayLlero.

23.TeXHONOrMYecKmnii feTepMUHU3M. VIHXeHepHas AesTeNbHOCTb C TOUYKM 3PeHUS 3TUUHECKON 1
COUManbHO OTBETCTBEHHOCTN.

24.9Konornsa n yyeHme o buocgepe. Pnnocockme 0CHOBaHNA IKONOTMYECKOM ITUKMN.

25. TexHn4yecKoe TBOPYECTBO U TEXHUKO-TEXHOMOTNYECKNE PernaMeHThl.

26. CouunanbHas 1 rymaHUTapHas OLeHKa HayKu 1 TeEXHUKU. DTuKa YyYéHOro.

27. MeanitHoe coobulectBo. MNMpob6nema hoOpMUPOBAHNS KOMMbIOTEPHON 3TUKMN.

28. dunocodpusa HaykKn U TEXHUKN B CBETE r/106a/bHbIX NP06/IEM COBPEMEHHOW LMBUN3ALUN.

29. B3auMMOOTHOLLEHMA HayKN U pennurum B COBpeMeHHOM Mupe. HayyHo-TeXHUYeCcKoe pa3BuTure U
TPaAULMNOHHbBIE LIEHHOCTH.

30. lMpuMeHeHMe HPaBCTBEHHbIX YCTAHOBOK U LLIEHHOCTHbIX OpUeHTauuii B peLeHnn npopeccnoHanbHbIX
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3afau.

6.2. Tembl MUCbMEHHbIX paboT
Mpumepbl TECTOBbLIX 3a4aHuMN.

1. Kakomy NOHATMIO COOTBETCTBYET ONpeseneHune: cneyunguyeckas LeaTe/lbHOCTb N0LeN, HanpaBneHHas
Ha NpoV3BOACTBO HOBOTO 3HaHWUA:

a)obuiecTBo; 6) KynbTypa; B) HaykKa; I) TeXHUKa.

2. BblbepuTe onpesfeneHne, COOTBETCTBYIOLLEE NMOHATUIO «TEXHUKA»:

a) KOMMJIEKC Hay4HbIX ANCLUMNIVH, MPEAMETOM KOTOPbIX ABMAETCA TEOPETUYECKOE UCCNeA0BaHNE U
KOHCTPYKTOPCKME pa3paboTKM pa3fnyHbIX BULOB YCTPOMCTB;

6) nocnefoBaTeNbHOCTb MaTepMasbHbIX NMPOLLECCOB 1 OMepaunii, peanm3awnmns KOTopbIX NMPUBOAUT K
MOSB/IEHNIO MPOAYKTA C HEOOXOAMMbIMMW Y MOME3HbIMU AN Ye/IOBEKA CBOWCTBAMU;

B MHOXECTBO MaTepuasibHbIX 06BEKTOB U CUCTEM, BbIMOMHAKOLWMNX HEO6X04MMble AN YenoBeKa (YHKLUN 1
ornepauuu,

rHay4YHO-MpaKTU4yeckas LeATe/lbHOCTb, Lie/ibl0 KOTOPOWA ABNSAETCA CO3J4aHNe HOBbIX MALUWH, MeXaHU3MOB,
KOHCTPYKLINIA N YyCTPOIACTB.

3. KT0 13 nepeyncnieHHbIX MbICIUTENENR ABNSeTCA aBTOPOM BblpaXXEHUS «3HaHUe - cuniax:
a)ApuctoTenb; 6)®. bakoH; B)P. AKBUHCKWUIA; 1), [anuneii.

4. CocTtaBbTe pafg QyHKUUK, 06WMX 4na Gunocopum n Hayku, UCKNKYNUB OfHY NINLLHIOK:
a)metofonoruyeckas; 6) nosHaeaTenbHasa; B) MAe0NOrnYeckas; r) MHPopmaLoHHas.

5. TMepBas Hay4Has peBonOLUMA npounsowna 6narogaps:

a)aHTUYHON hunocodumn; 6)cpefHEBEKOBbLIM YHMBEPCUTETaM EBpONbI; B)MOMbITKE KOMAPOMMUCCA MEXAY
BEpOl 1 3HaHMEeM B punocoun ®oMbl AKBUHCKOTO; I)OTKPbITUSM B MEXaHUKe M acTpoHoMuUn 15-17
BEKOB.

6. Mo y6exaeHno ®.6akoHa, cmbICn, Npu3BaHune 1 3ajava HaykKu - 3T0:

a)pa3paboTKa TeOPETUYEeCKOro 3HaHUA; 6)L0CTUXKEHWE BNAcTW U CNaBbl; B)pPa3BUTHE YeNOBEYECKOrO AyXa;
r)o6LLecTBEHHAS M0/b3a U YNYULLIEHNE XU3HU.

7. ABTOPOM YTBEPXAEHUA «ECNN HayyHOe YTBEPXKAEHMEe NPOTUBOPEYNT fOrMaTaM Bepbl, TO OWMOKY Hafo
NCKaTb B HAYYHOM YTBEPXKAEHUW», ABMIAETCH:

a)ApuctoTenb; 6)P.AkBuHCcKUA; B)I.Ianuneit; r)/1. ga Bunun.

8. ABTOpOM yTBepXAeHUsa «KHUra npupoabl HanncaHa A3bIKoM MaTeMTUKN» ABMAETCH:

a)ApuctoTenb; 6)®.b3koH; B)P. AKBUHCKUIA; T)I. [anunei.

9. ATHOCTMUW3M - 3TO:

a)oTpuuaHne BO3MOXHOCTM NO3HaHMA; 6)Npouecc No3HaHms; B)(hopMa NO3HaBaTeNIbHOr0 MpoLecca; r)
B3aMMOCBA3b 00bEKTA U CyObeKTa MO3HAHMS.

10. ToCKONbKY MCTWHA HEe 3aBUCUT OT MO3HAKLWEro cyobekTa, OHa:

a)abcTpakTHa; 6)06beKTMBHA; B)Cy6beKTMBHA; B)abCOMOTHA.

11.91eMeHTOM Hay4HOI Teopumn aBNSeTCA (-H0TCH):

a)aKcnepuMeHT; 6)onncaHusa matepmranbHbiX 06BEKTOB; B)eAUHUYHbIE PaKThl; IyHLAMEHTaNbHbIE
MOHATUA U MPUHLMNBI.

12.Hayka Kak crneun@uyecknii TN AyX0BHOro NPOU3BOACTBA U COLMaNbHbIA UHCTUTYT BO3HUKNA B 3MOXY:
a)aHTUYHOCTK; 6)cpefHUX BEKOB; B)B0o3poxaeHWs; r)HOBOro BpemeHu.

13.0CHOBOW aMNNPUYECKOT0 UCCNeA0BaHNA ABNAETCA:

a)aHanus; 6)MHTYMLMSA; B)ONbIT; I)OTKPOBEHME.

14. B «HOOC(epHON» MOJEeNN YenoBeYeCKOM LMBMAN3ALUN OCHOBHAA POb OTBOAUTCS:

a)rocyaapcTBy; 6)HaUWKW; B)3KOHOMUKE; I)HayKe.

15. Hayu4HOe OTKpbITME, OKOHYaTe/IbHO paspyLUMBLUEE aHTPOMOLEHTPUYECKYHO KapTUHY MUpa:
a)co3faHune reoMeTpum IBKANLOM; 6)3BONIOLMOHHAA Teopua Y. [lapBrHa; B)OTKPbITAE 3aKOHA TATOTEHUA
N.HbOTOHOM; I)Teopus Tenn0BOK cMepTn BceneHHOIA.

16. Hay4yHO-TexHMYeckKas pesonouma npomsoLlna 6narogaps:

a)COeIMHEHNIO HayKu 1 NPon3BOACTBa B cepemHe 20 Beka; 6)COeANHEHNIO IKCMEPUMEHTA U MATEMATUKN B
16 Beke; B)OTKPbITUIO NapoBO MalLUWHbI B 18 BeKe; I)TeOpuUn OTHOCUTENIbHOCTM A. DHLWWITeHa B Havase 20
Beka.

17. TexHONOrnyeckuii LeTepMUHU3M yTBEPXKAaeT:

a)Hen36eXXHOCTb BO3BPALLEHNS YesoBeyYecTBa K PeIMrMo3HON Bepe; 6)onpefenstowyo posb B pa3BuTumn
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06LLEeCTBA HAYKN W TEXHUKWN; B)HEN3OEXHOCTb KOMMYHU3MA; I')COXpaHeHNe CaMOoObITHbIX LUBUAN3ALINIA.

18.

K coBpeMeHHbIM rno6anbHbIM Npo6iemam He OTHOCUTCS:

a)akonoruyeckas npobnema; 6)gemorpaguyeckas npobnema; B)npobaeMa OTHOLIEHWI MEXAY Pennrneii n
HayKoi1; r)npo6aema UCTOLLEHNSA NPUPOAHbBIX PECYPCOB.

19.

CuHepreTuka - 3T0:

a)MUCTUYECKOe YyUYeHUne; 6)pennrmnosHas KoHMeccus; B)4aCTHO-HaYYHbI MeTO4; r)obLieHayyHas v
thunocogckas KOHUENUUA caMoopraHusaumnu.

20.

KomnbloTepHas peBontoLMSA Bbi3BaHa:

a) pa3paboTKOoW LUGPOBLIX TEXHONOTUI; 6)BNNAHNEM Hay4YHON peBonouun 17 Beka; B)(pumnocopumeit ymcna
Mudaropa; r)Teopmeil OTHOCUTENBHOCTU A. SMHLWTENHa.

6.3. POH[ OLEHOYHbIX CPEACTB

®OH[, OLLEHOYHbIX CPeACTB NpunaraeTcs.

6.4. NepeyeHb BMAOB OLEHOYHbIX CPEACTB

MepeyeHb BUOB OLEHOYHbIX CPEACTB BKIKOYAET B CETS TECTbl, BOMPOCHI K 3a4ETY.

7. YYHEBHO-METOAMNYECKOE N MUHPOPMALIMOHHOE OBECINEYEHWE ANCUUTJTNHBI

nii

ni.z2

ni3

nz.1

n2.2

n2.3

n2.4

n2.s

n3.1

a1

32

ABTOpHI,
Anekcees 1.B.,
MaHnH A B.

TpaxTeHbepr /1.
., YeueT b. O.

TpaxTeH6epr /1.
., YeueT b. O.

ABTOpHI,
Anekcees 1. B.

Anekcees A T1.,
Bacunbes I". T,
AnekceeB A T1.
CaBuyk H. B,,
TpaxTteHbepr J1.
., YeueT B. .
Anekcees 1. B.,
MaHuH A B.

Anekcees 1. B.

ABTOpHI,
TpaxTeH6epe J1.
., YeueT B. .

7.2. TepeyeHb pecypcoB MHPOPMaLNOHHO-TENIEKOMMYHUKALLMOHHONM CeTH

7.1. PekomeHayemasa nuTepartypa
7.1.1. OcHoBHaa nuTepartypa
3arnaeue
dunocous: y4yebHMK

dunocodus: yuebHoe nocobue no punocodun ansa
CTYAEHTOB BCEX (hOPM 06YyUeHUs

dunocous: yyeb. nocob. no unocopun Ana CTys,.

BCeX (hopm 0by4yeHus

7.1.2. JononHUTeNbLHaA nuTeparypa
3arnasue

Ha nepenome. ®dunocogckme guckyccum 20-x rogos:

hunocodma N MUPOBO33PEHUNE
KpaTknin hunocotckunii cnosapb

NcTopua n ounocotma Hayku: yyeb. nocobue ans
acnupaHToB BCex (hopm 06yyeHus

dunocodus: yuyedbHMK

dunocoguma B cxemax v onpegeneHnax: yuebHoe
nocobue
7.1.3. MeTognyeckune pa3paboTku
3arnasue
dunocogckme NpobaeMbl HAYKN U TEXHUKU: METOS,.
yKa3s. 419 MarucTpaHToB

N3patenscTBo, rof
M.: lNMpocnekr,
1998

AHrapck: AI'TA,
2010

AHrapck: AI'TA,
2010

M3patenscTBO, rof
M.: MonnTtunsgar,
1990

M.: PT-IMpecc,
2013

AHrapck: AI'TA,
2012

M.: TpocnekrT,
2017

M.: Mpocnekr,
2017

M3patenscTBo, rof
AHrapck: AI'TA,
2014

NHTepHeT”

dunocouma :y4yebHuK / nog pes. npod. AH. Yymakosa. — 2-e n3g., nepepab. n gon. —

Mocksa : By3sosckuii yuebHuK : IH®PA-M, 2018. — 459 c¢. — (Bbicliee obpa3oBaHue). - ISBN
978-5-9558-0587-0. - TeKcT : aneKTpoHHbINA. - URL: https://znanium.com/catalog/product/908022
OaHunbsaH, O. I'. dunocodus :yuebHuk / O.I'. OaHunbsaH, B.M. TapaHeHKo. — 2-e u3j., nepepab.
n gon. — M. : UIH®PA-M, 2019. — 432 c. — (Bbicwwee obpa3oBaHue). - ISBN 978-5-16-005473-

5. - TeKCT :3neKTpoHHbIW. - URL: https://znanium.com/catalog/product/1007998
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393  TanuH, N. H. ®unocockure npobnemMbl TEXHUYECKUX HAYK :yyebHOe nocobue ans
MarucTpaHToB 1 acnupaHToB / . H. TanuH. - Mocksa : Jloroc, 2014. - 216 c. - ISBN 978-5-
98704-665-4. - TeKCT :3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/469157

24  Tlo3gHsAKoB, 3. A dunocodma KynbTypbl / 3.A. T030HSKOB. - 2-e 134., ucnp. 1 gon. - M. :Becb
Mwup, 2016. - 608 c. - ISBN 978-5-7777-0655-3. - TeKCT : 3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1014360

35  KoxaHoBckuid, B. . ®unocoums Haykun :y4ebHUK AN acnvpaHTypbl 1 maructpatypsl / B.I1.
KoxaHoBckuia, B.W. MpxunneHckuid, E.A Ceprogeesa. — 3-e un3g., nepepab. — Mocksa : Hopwma :
NH®PA-M, 2017. — 432 c. - ISBN 978-5-91768-758-2. - TeKCT :3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/566877

36 CeeTnoB, B. A ®unocodmsa n metogonorna Hayku. Yactb 2 :yyebHoe nocobue / B. A CBeTNoB,
. A TMaHeHWTNb. - KpacHoApcK : CMbupckuii defepasibHblil yH-T, 2011. - 768 c. - ISBN 978-
5-7638-2394-3. - TeKCT :3MeKTPOoHHbINA. - URL: https://znanium.com/catalog/product/441517

7.3.1 lNepeyeHb NporpaMMHOro obecnevyeHus
7.3.1.1 OnepaumoHHasa cuctema Windows 10 Education [Cy6nnueH3anoHHbIn gorosop Ne Tr000169903
ot 07.07.2017]
7.3.1.2 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIi KOHTpakT Ne 442019-004 ot 24.05.2019
CPOK fencTBua 3 rogal

7.3.1.3 7zip [GNU Lesser General Public License (LGPL)]

7.3.1.4 Evience [YHuBepcanbHas o6LlecTBeHHas nuueH3nsa GNU GPL]

7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.6 Google chrome [YHuBepcasnibHasa obLiecTBeHHasa nunueH3na GNU GPL]

7.3.1.7 Office Professional Plus Education [Jorosop Ne 13582/MOC2957 ot 01 gekabps 2016]
7.3.2 MNepeyeHb MHPOPMALNOHHbIX CNPaBOYHbIX CUCTEM
7.3.2.1 KoHcynbTaHTlH0C

7.3.2.2 Hayu4Has anekTpoHHas 6ubnunoteka eLIBRARY.RU
7.3.2.3 NPBUNC

7.3.2.4 EpunHOe OKHO focTyna K MHhopMaLNOHHBLIM pecypcam
7.3.2.5 TexakcnepT

7.3.3 MNepeyeHb 06pa3oBaTe/lbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHWYECKOE OBECNEYEHWE ANCUNMNTNHBI (MOA4Y /A)

8.1 YuebHas ayauTopus oisi NPOBeAeHUIA 3aHATUI NIEKLMOHHOI0 TUMNa,3aHATUIN CEMMHAPCKOro T1na,
NPaKTUYECKMX 3aHATUIA, TPYNMNOBbIX Y NHANBUAYAIbHbIX KOHCY/IbTaL Wi, TEKYLLEr0 KOHTPO/A U
NPOMEXYTOYHOW aTTecTauun. Mebenb ayautopHas (CTonbl, CTy/NbsA, JOCKa ayauTopHas). MpoekTop,
3kpaH, MK ¢ Bbixogom B MHTepHeT (Intel Pentium G6950/ 2Gh/ SSD 80Gb/, MmoHMTOpP Acer).

8.2 YwuTanbHbI 3a1 418 cCaMOCTOATEIbHOW paboTbl CTYAeHTOB. KopnycHast mMebenb(CToNbl, CTyNbs). 6
MK ¢ Bbixogom B IHTepHeT ( Intel Pentium G6950/ 2Gb/ SSD 80Gb/, moHuTop Acer); LCD -
TeneBun3op.

9. METOANUECKUWME YKA3AHUNA ANA OBYYAKO W KMXCA MO OCBOEHWIO
[JaHHasa gucumnavHa npefycMaTrpyBaeT NpoBejeHre NIEKLUMOHHbIX M NPaKTUYeCKNX 3aHATUIA. VI3yueHne
Kypca 3aBepLuaeTcs 3a4ETOM.
YcnewHoe usydeHne Kypca TpebyeT noceweHne NeKunii, akTUBHON paboTbl Ha NPaKTUYeCcKMX paboTax,
BbIMO/IHEHNS BCeX YUebHbIX 3afaHnii nperojasartesis, 03HAKOMJIEHUSI OCHOBHOM Y ONO/THUTENbHOW
nnTepaTypoil. Bo BpeMsi NEKUNOHHbIX 3aHATUI CTYLEHT AO/IKEH BECTU KPaTKMIA KOHCMEKT fieKuuin. PaboTa
C KOHCMNEeKTOM fleKUMI npegnosiaraeT NpoCMOTP KOHCMEKTa B TOT Xe ieHb nocsie 3aHATUIA. Obyyaromiics
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[O/DKEH cTapaTbCA HAWTW OTBETbI Ha 3aTPYLHUTE/IbHbIE BOMPOCHI, MCNOJb3YyA PEKOMEHAYEMYIO uTepaTypy.
ObyuvatoLemyca He06X0AUMO perynsipHo OTBOAMTbL BpPeMs A5 MOBTOPEHUn NPOMAeHHOro maTepuana,
NpoBepss CBOU 3HAHWA, YMEHUS, N HaBblKN N0 KOHTPOJIbHbIM BOMPOCaM.

BbINOMHEHUIO NPAaKTUYECKMX paboT NpeaLlecTBYeT NPOBepKa 3HaHWI 06YHatOLLUXCS - UX TEOPETUYECKO
FOTOBHOCTM K BbIMO/IHEHUIO 3aaHUS.

CamocToATeNbHas paboTa MarncTpoB HanpaB/ieHa Ha peLleHune 3ajau:

BbipaboTKa HaBbIKOB BOCMPUATUA U aHaNN3a OPUTUHANbHBIX (PUTOCOPCKUX TEKCTOB (KMACCUYECKUX U
COBPEMEHHbIX);

(hOpMUPOBAHME HABLIKOB KPUTUYECKOr0, UCC/eA0BaTe/IbCKOr0 OTHOLIEHNA K NpeAbaBAseMOol
aprymeHTauum, pa3Bute cnocCoOGHOCTU NOHUMAHUSA (PUTOCOMNCKMX aCNEKTOB Pa3/IMYHbLIX COLMUANTBHO U
JIMYHOCTHO 3Ha4YMMbIX NPO6EM;

pa3BUTMe 1 COBepLUEHCTBOBaHWE CNOCOGHOCTEN K Ananory, K AUCKYCCUU, K POPMUPOBAHUIO U NOTUYECKM
aprymeHTMpoBaHHOMY 060CHOBaHWIO COGCTBEHHOW NO3MLMKX NO TOMY WX UHOMY BOMpOCY;

Py6eXHbli (TeMaTuyecknii) KOHTPO/b, 3afjla4a KOTOPOro - Onpeje/nTb CTENEHb YCBOEHUA pasjena
AVCLUNNNHBI MarncTpaHTaMmu, MX CrnocoOHOCTb CBA3ATh HOBbLIA MaTepuas C y>Ke YCBOEHHbIMU 3HAHUAMMU,
YyBUAETb pa3BUTNe OCHOBHbIX WAEN W Hanpas/ieHUii B KOHTEKCTe M3yYaemMoro Matepuana

TeKyLWmnin KOHTPO/Ib: YYET OTBETOB HAa NPaKTUYECKUX 3aHATUAX, YUHaCTUA B MHTEPaKTUBHbIX hopmax
paboTbl Ha CEMMHapax - AMCKYCCUAX, BbINOJSIHEHUA UHAMBUAYANbHbIX 3afaHWNin - acce.

3a4eT npeanonaraeT co6/0AeHNE ONpPeaeNeHHbIX HOPMATUBHbIX MPaBul.
1.Mpwn npoBeAeHUN 3a4eTa BXXHO NOAAEPXMBaTb A06POXKeNaTelbHyt0 06CTaHOBKY U YBaXKUTEbHOE
OTHOLLIEHNE K MarucTpaHTam.

2. MpenopgaBaTenb 0643aH B Npefenax 0TBeAeHHOI0 BPEMEHUN [aTb BO3MOXHOCTb MarnucTpaHTy MOMHOCTbHO
M3N0XWUTb MOArOTOB/EHHbI UM BOMPOC.

3. [lononHnTeNbHble BOMPOCHI 3a/al0TCA B OCHOBHOM B NMpefenax BONPOCOB, AaHHbIX MarucTpaHTaMm npu
MoAroTOBKE K 3a4eTy M Mocne 0TBeTa MarucTpaHTa Ha BOMpoc.

4, Bonpockl U3 Apyrux pasnenoB Kypca peKoMeHayeTcs 3aiaBaThb B Cy4asx, Korja

a) BO3HMKAET COMHEHWE B CAMOCTOSATENbHOCTY MNOArOTOBKN OTBETA;

0) B 0TBeTE A0NYLLEHbl OLIMOKN MW YNYLLEeHbl CYLLECTBEHHbIE MOMEHTbI COAEPXKaHUS;

B) MarncTpaHT C XOopoLlel TeKyLL el yCneBaeMoCTbi0 He AaeT NOJMHbIA U YeTKUIA OTBET Ha BOMPOCHI.



MUWHUCTEPCTBO HAYKW M BbICLLEFO OEPA30BAHWA POCCUVNCKON GEAEPALIAN

defepanbHOe rocyfapcTBeHHOe 610KETHOe 06pa3oBaTe/lbHOe yUpexaeHne BbICLLEero
obpasoBaHus

«AHIapCKUn rocyfapcTBeHHbIN TEXHUYECKNIA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMWHa
«0? » 02 r.

HoBble KOHCTPYKUWMOHHbIE MaTepPUasibl

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpenneHa 3a Kajeapoii MalluHbI 1 annapaTbl XMMUYECKMUX NPON3BOACTB

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 53ET
Yacos no yyebHoMy 180 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3K3amMeHbl 1
ayINTOpHbIE 3aHATUSA 16
caMmocTosaTenbHaa paboT 155
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
MToro
Bug 3aHATMNA yn PN

Nekunmn 6 6 6 6
MpakTuyeckune 10 10 10 10
MToro aya. 16 16 16 16
KoHTakTHas paboTa 16 16 16 16
Cam. paboTa 155 155 155 155
Yacbl Ha KOHTPONb 9 9 9 9

nToro 180 180 180 180
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Mporpammy coctaBun(un):
KTH, llekaH (hakynbTeTa, leMeHTbes A.W.

PeueH3eHT(bl):
KTH, 1-blii 3am. reH. gup. OO0 HTL, «pkyTckHUNxummalw», KysHeuos K.A.

Pa6ouas nporpamma gucLunnHbI
HoBble KOHCTPYKLNOHHbIE MaTepuabl

paspaboTaHa B cooTBeTcTBUN ¢ PIOC:

denepanbHbI FocyapCTBEHHbI 06pa3oBaTeNbHbI CTaHAAPT BbICLIEr0 06pa3oBaHMsa - MarucTpaTypa no
HanpasfeHUto NoAroToBkn 15.04.02 TexHONOrMYecKne MallivHbl 1 06opygoBaHme (npmkas MuHobpHayku
Poccun ot 14.08.2020 r. Ne 1026)

coCTaB/leHa Ha OCHOBaHWUW Yy4ebHOro nnaHa:
HanpasneHune 15.04.02 "TexHONOrn4yeckne mallmHol 1 060pyaoBaHue”

006peHHOro y4éHbiM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ogob6peHa Ha 3acefaHun YMC takynbTeTa

Cpok gelicteus nporpammbl: 2025-2028 yu.r.

Mpeacepatens YMC KTH., gou., Jlebegesa O.A.
MpoTtokon ot 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 TonyyeHne 3HaHWIA, NO3BONAIOLLMX OLLEHMBATL NOBeAEHMe MaTePUAsioB B YCNOBUAX IKCMNTyaTaLNN;

1.2 npaBWNbLHO BbIGMPaTb MaTepman v TEXHONOMNID ero 06paboTKM C LeNblo NonyyYeHuns 3agaHHON
CTPYKTYPbl 1 CBOWCTB, 06ecneynBaroLLnX BbICOKYI HAAEXHOCTb U AONTOBEYHOCTb U3AENNIA.

2.3A0AUN
2.1 W3yyeHune hr3nM4ecKoi CyLHOCTM SIBNEHNIA, NPONCXOAALWMX B MaTepuanax npyu Bo3AeicTBAN Ha
HUX pa3Nn4HbIX HaKTOPOB B YCNOBMSAX MPOM3BOACTBA M 3KCMyaTalMM U UX BNUSAHUS Ha CTPYKTYpY
1 CBOWMCTBA MaTepunanos;

2.2 13yYeHMe 3aBMCUMOCTE MeXy COCTaBOM, CTPOEHMEM U CBOCTBaMW MaTepmanos, Teopun un
NPaKTUKMN Pa3fiMyHbIX CNOco60B YNPOYHEHUS MaTepuanoB, 06ecneymBaoLLNX BbICOKYHO
HafeXHOCTb 1 AONTOBEYHOCTb [eTasieil MallnH, MHCTPYMEHTOB W APYTUX U3AeNNiA;

2.3 N3y4eHne OCHOBHbIX rpynn COBPEMEHHbLIX METAN/TMYECKUX N HEMETANTNYECKUX

KOHCTPYKLMOHHbIX MaTepnanos, UX CBOWCTB M 06/1aCTV NPUMeEHEeHUs, ONpese/eHne OCHOBHbIX
XapakKTepuCcTUKN MaTepunanos 1 ux cooTeeTcTeus tpebosaHuam FOCToB n TY;,

2.4 npuobpeTeHUe HaBbIKOB pacyeTa NOTPeOHOCTEN B MaTepuanax;
2.5 aHann3 nepcneKTUBHOIO Pa3BMTUS PbIHKA HOBbIX KOHCTPYKLMOHHbIX MaTepuanos.

3. MECTO anNcCunnianHbl B CTPYKTYPE OOI1
Llmkn (pasgen) OOIMM: 61.0.05
3.1 Tpeb6boBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 MarepunanosegeHue

3.1.2 TexH0Norma KOHCTPYKUMOHHbIX MaTtepuanos
3.1.3 O6wasa n HeopraHuyeckas XMMus

3.2 AucuMnavHbl U NPAKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEE:

3.2.1 HapgexHoCTb 1 JONTOBEYHOCTb 060pyL0BaHMA
3.2.2 CoBpeMeHHble MallKHbI 1 annapaTbl XMMUYECKUX NPOM3BOACTB
3.2.3 TexHonorma mawmHo- 1 annapaTtocTpoeHns

3.2.4 BbINONHeHMe, NOArOTOBKA K Npoueaype 3awuTbl U 3aLimMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboThl

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCUUNNAUNHBI (MOAY NA)

OlNK-11: CnocobeH pa3pabaTbiBaTb MeTOAbl CTAHAAPTHbLIX UCNbITAHWUA NO ONpPeLeNeHNI0 PU3NKO-
MEeXaHNYeCKMUX CBOMCTB M TEXHOJIOTMYECKNX NOKa3aTesieil MmaTepmnanos, UCMO/Nb3yeMbIX B
TEXHOJIOTMYECKNX MaLllnHax n 060pyoBaHuN;

3HaThb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE OCHOBHble METO/bl CTaHAAPTHbLIX UCMbITAHWIA MO ONpese/ieHnIo
(hM3MKO-MeXaHNUYECKNX CBONCTB M TEXHOOMMYECKNX NoKasaTenieil HOBbIX KOHCTPYKLMOHHbIX
MaTepunanoB, MCMOMb3YEMbIX B TEXHONOTMYECKUX MaLLNHAX 1 060pyA0BaHNM

YpoBeHb 2 Ha 6a30BOM YPOBHe OCHOBHble MeTOAbl CTAHAAPTHbLIX UCMNbITAHWA NO ONpefeneHnto PU3nKo-
MeXaHNYeCKNX CBONCTB M TEXHONOMMUYECKNX NOKa3aTenei HOBbIX KOHCTPYKLMOHHbIX
maTepuanos, UCNOJIb3YeMbIX B TEXHONOMMYECKMX MallMHaX 1 060py0BaHNM

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OCHOBHbIE METOAbI CTaHAAPTHbLIX UCMbITAHWIA NO ONpeAeneHnio
(hM3MKO-MeXaHNUYECKNX CBONCTB M TEXHOIOMMYECKNX NoKasaTesieil HOBbIX KOHCTPYKLMOHHbIX
mMaTepuanos, UCNOJIb3YeMbIX B TEXHONOMMYECKMX MallMHaX 1 060py0BaHNM

YMeThb:

YpoBeHb 1 Ha MOPOroBOM ypoBHe paspabaTbiBaTb METOAbI CTAHAAPTHLIX UCMbITAHUA NO ONPeLENeHMNIO
(hM3NKO-MeXaHNYECKNX CBONCTB M TEXHOIOMMYECKNX NoKasaTesieil HOBbIX KOHCTPYKLMOHHbIX
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mMaTepranoB, UCNONb3yeMblX B TEXHOMOMMYECKMNX MallMHaX U 060pYyA0BaHNN

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabaTbiBaTb METO/Abl CTAHAAPTHbLIX UCMbITAHWIA NO ONpPeAeneHnto
(hM3NKO-MEXaHNUYECKMX CBONCTB 1 TEXHOIOTMYECKMX MOKa3aTeneid HOBbIX KOHCTPYKLMOHHbIX
MaTepranoB, UCNONb3yeMblX B TEXHOMOMMYECKMX MallMHaX U 060pYyA0BaHNN

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE pa3pabaTbiBaTb MeTOAbl CTaHAAPTHbIX UCMbITAHUIA NO ONpefeneHunto
(hM3NKO-MeXaHNUYECKMUX CBOMCTB 1 TEXHOIOTMYECKMX NOKa3aTeneid HOBbIX KOHCTPYKLMOHHbIX
MaTepmanoB, UCNONb3yeMblX B TEXHOMOMMYECKMX MallMHaX U 060pYyA0BaHNN

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHE HaBblKaMM pa3pabaTbiBaTb METOAbl CTAHAAPTHbLIX UCMbITAHWUA NO
onpeaeneHnto PU3NKO-MeXaHUYeCKNX CBOMCTB U TEXHONOTMYECKMNX NOoKasaTesiell HOBbIX
KOHCTPYKLMOHHbIX MaTepnanos, MCNOMb3YEMbIX B TEXHONOTMYECKMX MaLUMHAX K
obopyaoBaHuUu

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKaMu pa3pabaTbiBaTb METOAbI CTAHAAPTHbLIX UCMbITAHWIA NO
onpeaeneHnto PU3NKO-MexaHUYeCKNUX CBOMCTB U TEXHONOTMYECKMX NoKasaTesiell HOBbIX
KOHCTPYKLMOHHbIX MaTepunanoB, MCNOMb3yeMblX B TEXHONOTMYECKMX MaLLUHAX W
obopypoBaHuu

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE HaBblKaMu pa3pabaTbiBaTb METO/bl CTAHAAPTHbLIX UCNbITAHWI MO
onpeAeneHnto U3NKO-MeXaHNYeCKNX CBOMCTB M TEXHONOTMYECKMX MOKa3aTeNeli HOBbIX
KOHCTPYKLMOHHbIX MaTepuanoB, MCNOMb3YeMbIX B TEXHOMOMMYECKMX MaLLUNHAX U
060pyaoBaHMm

MK-1: CnocobeH NpoBOAUTL MATEHTHbIE UCCIEA0BAHMSA N ONPeaensaTb XapaKTepPUCTUKN NMPoayKLUUn

3HaThb:

YpoBeHb 1 OCHOBbI NPOBELEHUSA NATEHTHbIX UCCNef0BaHNI, UMeTb YaCTUYHO NMpeacTaB/ieHne 0
NaTeHTHOM NMOUCKE N HAXOXAEHUN ONTUMasbHbIX KOHCTPYKTUBHbIX PeLleHnii MaTepunanbHOro
NCNONHEHWNS AeTanei 1 y3noB TEXHONOTMYECKNX MaLLWH 1 060pyA0BaHMNS

YDOBeHb 2 OCHOBbI U MeTOAbI npoBeaeEHNA NAaTEHTHLIX VICCI'IQ,EI,OB&HI/IVI, MMETb NOJIHOE NpeacTaBNEHNE O
MaTeéHTHOM MOUCKe N HaxXxOoXXAEHNUN ONTUMa/lbHbIX KOHCTPYKTUBHbIX peLIJeHI/II7I MaTepunanbHOro
NCNONHEeHUA ,quane|7| NY3N0B TEXHONTOTMYECKUX MaLUVH U 060py,ﬂ|OBaHI/IFI

YpOBeHb 3 OCHOBbI U METOAbI npoBeaeHNA NaTEHTHLIX VICCI'IGAOB&HI/IVI, OCHOBHbIE XapaKTEPUCTUKN
npoaykuumn BbIﬂyCKaeMOVI XUMUYECKOA MPOMBbILLINEHHOCTbIO, UMETHL MOJIHOE NpeAcTaBneHNE O
MaTeEHTHOM MOUCKE N HaxXO0XAEHNN ONTUMa/IbHbIX KOHCTPYKTUBHbBIX peLueHvu7| MaTepunanbHOro
NCNONHEeHUA ,quane|7| N Y3N0B TEXHONTOTNMYECKUX MaLUVH U 060py,£l|OBaHVIFI

YMeTb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE NMPOBOAMTL NaTeHTHble UCCNeA0BaHUs, UCNOMb30BaTb B KOHCTPYKLMAX
COBPEMEHHble KOHCTPYKLWOHHbIE MaTepuasbl, NOAIOTaBNBaTbL 3asBKY Ha M306peTeHme

YpoBeHb 2 Ha 6a30BOM YPOBHe MPOBOAMTL MaTEHTHbIE UCCNEA0BaHUSA, WMCMNONb30BaTh B KOHCTPYKLMUAX
COBPEMEHHbIE KOHCTPYKLMOHHbIE MaTepuanbl, NOAr0TaBIMBaTb 3afBKY Ha M306peTeHme

YpoBeHb 3 Ha MPOABMHYTOM YPOBHE NPOBOAWTbL NAaTEHTHbIE NCCNEeA0BaHNA, MCNOMb30BaTh B
KOHCTPYKLUAX COBPEMEHHbIE KOHCTPYKLUMOHHbIE MaTepuasbl, NOAroTaBMBaTh 3aABKY Ha
n3obpeteHne

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMu NPOBOAUTL NaTEHTHbIE UCCNeL0BaHUSA, WCMO/b30BaThb B
KOHCTPYKLMSAX COBPEMEHHbIE KOHCTPYKLMOHHbIE MaTepuanbl, NOArOTaB/INBATb 3a8BKY Ha
n3obpeTteHne

YpoBeHb 2 Ha 6a30BOM YpPOBHe HaBblKaMyu MPOBOAUTL MaTeHTHbIE UCC/Ie0BaHNA, WCMONb30BaTh B
KOHCTPYKLMAX COBPEMEHHbIE KOHCTPYKLMOHHbIE MaTepuanbl, NOArOTaB/INBATb 3a8BKY Ha
n3obpeteHue

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMun NPOBOANUTL MaTEHTHbIE UCCeA0BaHMA, WCMO/b30BaTh B
KOHCTPYKLUUAX COBPEMEHHbIE KOHCTPYKLUMNOHHbIE MaTepuanbl, NOAroTaBNnBaTh 3aaBKY Ha
n3obpeteHne

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnica 4O/KEH

4.1 3HaTtb:
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4.1.2

4.2
421

422

4.2.3
424
4.2.5

OCHOBHble KpUTepuu BbI6Opa KOHCTPYKLUOHHbLIX MaTepuasioB NX XapakTePUCTUKM 1 TpeboBaHMS
FTOCToB N TY;

aCCOPTUMEHT COBPEMEHHbIX KOHCTPYKLMOHHbIX MaTepuanoB, NCNOb3yeMbIX B MalWMHOCTPOEHUN,
MX 3KCMyaTalLMOHHbIe CBOWCTBA.

YMeTb:

OueHnBaTb M MPOTrHO3MPOBaThL NOBeAEHNEe MaTepuana B pesybTaTe aHanM3a ycnoBuii
aKcnayaTalMm 1 NPoU3BOACTBA;

060CHOBaHHO M NpPaBWUIbHO BbIGMPATL MaTepuasn, B COOTBETCTBUE C TPpe-60BaHUAMU HOPMATUBHO-
TeXHNYECKOW JOKYyMeHTaLuu;

MPOM3BOAUTL PacUéTbl MOTPEGHOCTU B MaTepuanax;
MoNb30BaTbCA COBPEMEHHbLIMI METOJaMM OMpeaeneHns MexaHMUecKux CBOWCTB MaTepManos;

MCNO/Mb30BaTb OCHOBHbIE METOAbI UCMbITaHW KOHTPONS MaTepunanos, paLMoHanibHO UX BbIGMPATb
AN NPOU3BOACTBA U3AeNNiA N 3h(HEKTUBHOIO OCYLLECTBEHNS TEXHONOTMYECKNX NPOLECCOB;

cTp. 5

4.2.6 Monb30BaTbCA CreLManbHON TEPMUHONOMNEN Y UMETb NpesCcTaB/ieHNe O NePCrneKTUBax pasBuTus
COBPEMEHHbBIX KOHCTPYKLUMOHHbLIX MaTepuanos.
4.3 Bnapetsb:
4.3.1 MeToaamun BbibOpa KOHCTPYKLMOHHbBIX MaTepUanoB B 3aBUCUMOCTM OT UX 3KCNAyaTalUNOHHbIX
CBOICTB;
4.3.2 COBPEMEHHbIMW MeTOJamMMn onpeAeneHns MeXaHMUYeCKMX CBOMCTB MaTepManos;
4.3.3 OCHOBHbIMW MeTOAamMUN UCNbITAHUA KOHTPONA MaTepuasnos;
4.3.4 cneunanbHOW TEPMUHOMOMNERN Y NpeAcTaBNeHVEM O NePCrneKTUBax pasBuTUSA COBPEMEHHbIX
KOHCTPYKLMNOHHbIX MaTepuasnos.
5. CTPYKTYPA U COOAEPXAHUNE JANCUNNNNHBI (MOAY NA)
Koga HanmeHoBaHve pasgenoB u Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATUA Tem /BUA 3aHATUA/ Kypc uun paKT.
Pasgen 1 Metannbl
MeTa/I/INYeCKue Crnnasbl.
11 CoBpemeHHble

MeTan/inyeckne

cnnasbl. /Tema/

KOHCTPYKLUMOHHbIE 1 1 OlK-11 nii 0
maTepuanbl U UX CBOMCTBA. nK-1 ni2n2.1
Bbi6op matepuana. LieHa n 21 32

[LOCTYMHOCTb. [porHo3 Ha
oyayuwee. CTpyKTypa
meTannos. KuHeTtnka
N3MEHEHUNSA CTPYKTYPbI.
Nerkue cnnasbl.
Yrnepoguctole cTanu.
NlernpoBaHHbIe cTaNu.
Mpon3BOACTBO,
(hopmMoBaHue un
coefnHeHune
maTtepuanos. /Jlek/

OcobeHHOCTU 1 1 2 OnkK-11 nii 0
XapaKTepucTuKun MK-1 ni2n2.1
COBPEMEHHbIX METaN/0B U 31 32
MeTan/IMyecKunx CnaBoB.

MpumeHeHVe nx B

MallnHocTpoeHuu. /Mp/
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2.1

2.2

MpopaboTka 1 26
TEOPeTUYeCKOro

maTtepuana QUCLMNINHBI.

MoAaroToBka K

CaMOCTOATENIbHOW

pabote. /Cp/

Pasgen 2. Hemetannmyeckue

maTepuaibl.

Kepamunuyeckue

maTepuansl. /Tema/

Kepamunyeckue 1 1
mMaTepuanbl, TUMb
KepaMmyecKmnx
mMaTepuasnos.
Kepamunyeckue
KoMno3nTel. CTpyKTypa
KepaMmnyecKunx
mMaTepunasnos.
MexaHun4yeckne cBoicTBa
KepamMmunyeckmx
mMaTepuanos.
Mpoun3soAcTBO,
(hopmoBaHue u
coefuHeHue
KepaMmnyecKunx
maTtepuanos. /Jlek/

Vicnonb3oBaHue Kepamuk, 1 4
MeTannoKepamumk u

KOMMO3MLMOHHbIX

MaTepnanoB Kak

3aMeHuTenei

TPaaULNOHHbIX

meTannos. /Mp/

MpopaboTka 1 18
TEeopeTU4ecKoro

maTepvana AUCUMNInHGI.

MoaroToBka K

CaMOCTOATENbHO

pa6oTe. /Cp/

KoMno3nunoHHbIe
martepuansl. lNMonmmepHblie
maTepuansl. /Tema/

OrnkK-11
MK-1

OlnkK-11
MK-1

OlnkK-11
MK-1

OnkK-11
MK-1

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

0

cTp. 6
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3.1

B0/OKHUCTBIE, 1 1
LOVCMEepCHOHANMO/IHEHHbIE U
BCMEHEHHbIE KOMMO3UThI.
BonokHuctele
apMupyloL e 3afieMeHThI.
CTpyKTypHaa MexaHunka
KOMMNO3uUTOB. Knacchl
nonnmepos. CTpykTypa
nosiuMepos.
MexaHu4eckune cBolicTea
nosiMMmepos. MPoOYHOCT.
Mpoun3soacTBO,
(hopmMoBaHue un
COEAMHEHWI MONNMEPHbIX
mMaTepunanos. MonnmMepHsble
cMmecu. dopmMoBaHue
nonnumepos. CoefnHeHune
nonvumepos. /Nex/

MpopaboTka 1 27
TEOpPeTNYECKOoro
maTepuana AUCLUUNINHBI.
MoAaroToBka K
CamMOCTOATE/IbHOM

pabote. /Cp/

Pa3gen 3. Metogp! nonyyeHus
0OBEMHBIX, MOPOLLKOBbIX U
M/IEHOYHbIX HAHOCTPYKTYPHbIX
MaTeprasios.

MeToabl nonyyeHns

06 BEMHbIX
HaHOCTPYKTYPHbIX
MeTasiNoB ¥ CrnaBoB.

[Tema/

OrnkK-11
MK-1

OrnkK-11
MK-1

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

0

0

cTp. 7
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3.2

4.1

Knaccupukaumns 1 1
HaHOCTPYKTYPHbIX
matepuanos. OCHOBHble
MeTO/bl MONyyYeHUs
HaHOCTPYKTYPHbIX
(YHKUMOHANBbHbLIX U
KOHCTPYKLUOHHbIX
martepuanos. Npoueccol
WNHTEHCUBHO
naacTu4eckom
gepopmauun (UMNA4).
Knaccugpukaymsa
npoueccos MMA.
TexHonorunyeckue
napameTpbl, BAUAIOWME Ha
CTPYKTYpPY ¥ CBOWCTBa
maTepuanos. AHanu3
TEXHOOTNYECKNX
0C06eHHOCTEN NpoLeccoB
nna. NMpumepsl
peanusaluu nNpoLeccos
nna.

/Nek/

MpopaboTka 1 22
TEOPeTUYecKoro
mMaTepuana AUCLUNINHBI.
MoAaroToBka K
CaMOoCTOATe/IbHOW

pa6oTe. /Cp/

MeTog nonyyeHns TOHKNX
nneHok. /Tema/

dun3nyeckne BakyymHble 1 1
MeToAbl. XMUYEeCcKne

BaKyYMHbIe METOAbI.

XumMmnyeckne

BHEBAKYYMHble

meToabl. /Jek/

MpumMeHeHwne 1 2
HAaHOTEXHOMOrniA Ans

NONYYEHUSA HOBbIX

NAEHOYHbIX

matepuanos. /T1p/

MpopaboTka 1 29
TEOPEeTUYECKOro

maTtepuana QUCUMNANHBI.

MoaroToBka K

CaMOoCTOATe/IbHOW

pa6oTe. /Cp/

Pa3gen 4. MokpbITuA.

MeTannnyeckue
NOKPbLITUA.
HemeTtannuyeckue
nokpbiTusa. /Tema/

OrnkK-11
MK-1

OnkK-11
MK-1

OlnkK-11
MK-1

OrnkK-11
MK-1

OnkK-11
MK-1

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

ni1
niz2n2.1
31 32

0

cTp. 8



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 9

Knaccugpukaymsa 1 1 OrlK-11 nii 0
MeTaINYeCKNX MK-1 ni.2nz.1
MOKPbITUIA. MeToAbl 31 32
HaHeceHus
MeTa/IN4eCKnX
NMOKPbITUIA.
Knaccupukaumns
HemeTanIn4yecKmnx
MOKPbITUIA. MeToabl
HaHeceHuns
HemeTaINYecKmnx
NOKPbITUIA. /Nek/
MpumMeHeHwne 1 2 OnkK-11 ni1 0
OpraHn4yecknx u MK-1 ni2n2.1
HeopraHM4yecknx 31 32
NOKPbITWIA B
mawumHocTpoeHun. /Mp/
MpopaboTka 1 33 OnkK-11 nil1 0
TeopeTuYeckoro MK-1 ni.2nz2.1
mMaTepuana gUCLUNIUHLI. 21 32
MoaroToBka K
CamMOCTOATE/IbHOM
pa6oTe. /Cp/
/9k3ameH/ 1 9 OrMK-11 nii 0

nK-1 ni2n2.1

31 32

6. POHA OUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI 1 3aaHNgA
Bonpockl No Kypcy «HOBbIE KOHCTPYKLWOHHbLIE MaTepuasbi»

1 MeTannbl n cnnaebl ¢ 0cobbiMu cBolictBamm (OMK-11, MK-1).

2. HemeTtannunyeckne matepuansl. Kepamunyeckne matepmansl (OMK-11, MK-1).

3. KoMno3nuunoHHble Matepuansl 1 ux rpynnsl (OMK-11, MK-1).

4, MonnmepHble matepuansl n nx knaccol (OMNK-11, MK-1).

5. MeTofbl MONy4YeHNs 06bEMHbIX, MOPOLIKOBLIX M HAHOCTPYKTYPHbIX cnnasoB n meTtannoB (OMK-
11, MK-1).

6. MeTof4 nonyyeHUs HaHOCTPYKTYpHbIX nopowkos (OMK-11, MK-1).

7. MeTog nonyyeHns TOHKKUX nneHok (OMK-11, MK-1).

8. MeTannnyeckme NoKpbITUS. MeTofAbl HaHECEHUA MeTananyecknx nokpblTnii (OMK-11, MNK-1).

9. MeToabl HaHECEHUS HeMeTananyeckux nokpbituii (OMK-11, MK-1).

10. OC06eHHOCTU 1 XapaKTEPUCTUKN COBPEMEHHbLIX METANI0B U MeTa/l/IMYeCcKnX Crniasos,
npMMeHeHue nxX B MawmMHocTpoeHnn (OMK-11, MK-1).

11 MprYMeHeHVe HAHOTEXHONOMMIA ANS MONYYEHUSA HOBbIX KOHCTPYKUMOHHbIX MaTepuanos (OMK-11,
MK-1).

12. MeTo/bl 3alWMTbl METaN/IoB OT KOPPO3MMK, KOPPO3MOHHOCTOMKMe MaTepuanbl (OMK-11, MK-1).
13. HoBble TEXHONOTMN MONy4YeHUss 1 06paboTkn maTepuanos u mnsgenmii (OMK-11, MK-1).

14. HemeTannunueckue matepuasbl, pe3nHoBble U Kfewowue Matepuansl (OMK-11, MK-1).

15. CBepxBbICOKOTEMMNepPaTYPHblIE KOMMO3ULUMOHHbIe MaTepuansl (OMK-11, MK-1).

16. TpeboBaHMA K NOBEPXHOCTHLIM CBOMCTBaM MaTepuanoB. TpeHWe uM M3HOC. TpuboTexHMYeckue
matepuansl (OMK-11, NMK-1).

17. CTpYyKTypHasi MexaHMKa KOMNOo3MToB. KOMMO3UTbl ¢ MeTannmyecko matpuuei (OMK-11, MK-1).
18. KoMno3nTbl ¢ MOAMMEPHOR n yrnepogHoi matpuuein (OMK-11, MK-1).

19. Mpon3BoACTBO, (DOPMUPOBAHME U COeAUHEHWE MONUMEPHbIX MaTepuanos (OMK-11, MK-1).
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Kepamukun n cteknoobpasHble matepuansl (OMNK-11, MK-1).
Mpon3BoACcTBO, (hOpMUPOBaHME U coefuHeHne maTtepuanos (OMK-11, MK-1).
MeTansibl ¢ NaMATbIO U cneuunanbHbIMU MarHUTHbIMKU ceoicTBamu (OMK-11, MK-1).

6.2. TeMbl NUCbMEHHbIX paboT

6.3. POH[ OLLEHOYHbIX CPEACTB

Mpunaraetcs

6.4. NepeyeHb BMAOB OLEHOYHbIX CPEACTB

JK3aMeHalUNOHHblIe BUNETHI

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECMNEYEHVNE ANCUNMNNHBI

7.1. PekomeHayemas nurepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue M3patenscTBo, rof
N1.1 bBoHpapeHko I T., MartepranosegeHue: yyebHuK M.: Bbicw. LK.,
KabaHoBa T. A, 2007
Pbibanko B. B.,

boHpapeHko M. T,

Nni1.2 bBaxeHos C. /1. MexaHuKa 1 TeEXHOIOrnsi KOMNO3ULUNOHHBIX MaTepnanos  [JonronpygHbli:

WN3paTenbckuii om
"NnTtennekt", 2014

7.1.2. JononHUTeNnbLHaa nuTeparypa

ABTOpHI, 3arnasue N3patenscTBo, rof
Nn2.1 Konecoa (n. H., MartepunanoBefieHe 1 TEXHOM0MMA KOHCTPYKLUNOHHbIX M.: Bbicw. LK.,
Konecos U. C. mMaTepuanos: y4yebHUK 2008

7.2. lNepeyveHb pecypcoB MHPOPMALNOHHO-TEIEKOMMYHUKALWOHHOW ceTn ” HTepHeT”

31  CupotkuH, O. C. OCHOBbI MHHOBALMOHHOTO MaTepuanosegeHusa: MoHorpadusa / Cupotkud O.C. -

Mocksa :HUL MH®PA-M, 2016. - 157 ¢. (Hay4Haa mbicib) (O6noxka. O Q ISBN 978-5-16-
009755-8. - TeKCT : aneKTPOHHbIW. - URL: https://znanium.com/catalog/product/553162

32 bo6osuy, b. b. MonMMepHble KOHCTPYKLUNOHHbIE MaTepuanbl (CTPYKTypa, CBOMCTBA,

npuMmeHeHue) :y4yeb. nocobue / b. b. bo6oBuy. — Mocksa : POPYM, MHD®PA-M, 2014. — 400
c. — (Bbicwee obpasosaHme. bakanaspuar). - ISBN 978-5-91134-911-0. - TeKCT : 3/IeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/463083
7.3.1 MNMepeyeHb NporpammHOro obecreyeHms
7.3.1.1 NanoCAD 11 Plus [Akagemunyeckas nmueH3uns: cepuiiHbiii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.2 Office Pro + Dev SL [[ocysapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.3 OnepaunoHHas cuctema Windows 10 Education [Cy6nunueH3nMoHHbI gorosop Ne Tr000169903
ot 07.07.2017]

7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CNPaBOYHbIX CUCTEM
7.3.2.1 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU

7.3.2.2 NPBNC
7.3.2.3 EAWHOEe OKHO gocTyna K MHopMaLMOHHbIM pecypcam

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/IOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNA/TIbHO-TEXHWYECKOE OBECMNEYEHWE ANCUNTITMHBI (MOA4Y J1A)


https://znanium.com/catalog/product/553162
https://znanium.com/catalog/product/463083
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8.1 Ayp. 110, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
npoBeAeHNs yyebHbIX 3aHATUIN BCeX BUAOB. TeXHMYecKune cpefcTBa 06yyeHus: nabopaTopHas
yCTaHOBKa N0 U3yYeHW0 TMAPOANHAMUKN NMCEBLAOOXKMKEHHbIX croeB - 1 WwT.; nabopaTopHas
YyCTaHOBKa N0 U3YYeHWUO HaCbINMHOW U UCTUHHON NNOTHOCTW LUCMEPCHbIX MaTepuanos u
BbISIB/IEHWE CBONCTB, HEOOXOAMMbBIX ANA COPTUPOBKM HYacTul, - 1 WT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuio npoLecca Hem30TepMUYECKOro nepeMeLllmBaHnsa - 1 wWT.; nabopaTopHas ycTaHOBKa
Mo M3YYeHMIO Pas3INYHbIX KOHCTPYKLWUIA TeNN006MEHHMKOB - 1 LWT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuo Tenaoo6mMeHa Npyu TeYeHUM XUAKocTH B Tpybax - 1 wT.; nabopartopHas yCcTaHOBKa
“BnusaHne pasmepa Apo6sALMX WapoB Ha MPOU3BOAUTENIbHOCTb 6apabaHHOW MenbHUUbI” - 1 LWT.;
nabopatopHas ycTaHOBKa “OnpefeneHne KpUTUYECKOM YacTOThbl BPaLleHNs KOHCOMbHOTO Bana” - 1
WT.; nabopaTopHas ycTaHOBKa “OnpejeneHne KpUTUYeCKO YacToTbl BpalLeHWs Bana C 04HON
CcOCpeaoTOYEHHOI Maccoi 1 0CceBoi cunoii” - 1 wT.; nabopaTtopHas ycTaHoBKa “OnpefeneHune
KoappumumeHTa 60KOBOro aBNeHNs CalbHUKOBOI0 YNIOTHEHUS” - 1 WT.; My/NbTUMeMa NPOEKTOP
- 1wT.; 3KpaH - 1 WT.; MOHUTOpP NpenogaeaTens - 1LWT.; CACTEMHbIV 610K - 1 WT.; KOMMIeKc (2
LIT.) ayAM0 KOMOHOK 419 BOCNPOU3BeeHnsa ayauno aiina - 1 wr. CneyunannsmpoBaHHas Mebenb:
pocka (menosas) - 1wT.; cToN nNpenogasatens - 1 WT.; CTO/ KOMNbIOTEPHbINA - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAEHYECKUIA BYXMECTHbIN (WIT.) - 9 LWT.; CKaMba CTyJeH4YecKas
OBYXMECTHad - 9 WT.; neKTopckaa TpubyHa - 1 wrt. MNporpammHoe obecneyeHune: onepaymoHHas
cuctema Windows 10 Education, Office Professional Plus Education.

8.2 Ayp. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, y4yebHbIin kopriyc Ne 2. Ayautopun ans
camoCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas Mmebenb: fgocka (Menosas) - 1WT.; CTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCcKne cpefcTBa 06yveHns: MynbTumema
npoekTop - 1 wrt.; aKpaH - 1wWrt.; MOHO6OK - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK Aff
BOCMpOM3BeAeHNS ayano (aina - 1 WT.; 4OCTYN B UHTEPHET CO BCex paboymnx mecT. MporpammHoe
obecneyeHune: onepaymoHHaa cuctema Windows 10 Education, Office Professional Plus Education.

9. METOANYHECKWVE YKA3AHWNA O/TA OBYUAKOWNXCA MO OCBOEHUIO
OucumnnnHa “HoBble KOHCTPYKLUMOHHbIE MaTepuanbl” SBASETCA CAMOCTOSTENbHON ANS N3YYEHWS.
OvcumnnnHa npenogaeTcs B BUAE NEKLUIA U NPaAKTUYECKNX 3aHATUIA. Ha Nekumax npu n3noXxxeHunn
maTtepuana cnegyeT Nonb30BaTbCA UANKOCTPATUBHBIM MATEPManoM, OPUEHTUPOBAHHbLIM Ha UCMO/b30BaHKe
MY/IbTUMEANAHOIO Npe3eHTaLMOHHOro 060pyA0BaHNS, coAepXKawimmM pasgenbl N0 HOBbIM
KOHCTPYKLMOHHbIM MaTepuanam, a Takxxe pUcyHKoB 1 opmyn. Mpu BbINOSIHEHUN NPaKTUYECKMUX paboT
obyyaroLmecs 3HaKOMATCA C HOBbIMU KOHCTPYKLUWOHHBLIMU Matepuanammn, X npuMeHeHnem npwu
MOZEeNMPOBaHUN HOBbIX annapaToB U MallnH XUMUYECKMX Npon3BoaCcTB. O6pa3oBaTe/ibHbIe TEXHONOMUN:
MeTog NPo6/1eMHOr0 N3N0XKEHUS MaTeprana, Kak IeKTOPpOM, Tak 1 06yvaroLMMNCs; caMmoCTOATe/IbHOe
YyTeHMe 00yuvaroLLMMNCs YYeOHOW, yUeOHO-MeTOANYECKON 1 CNPaBOYHO NuTepaTypbl U Nocneaytollee
MCNO/Ib30BaHME NOMYYEHHbIX 3HaAHMIA B NpoLecce BbIMONHEHMSA nabopaTopHbIX paboT. B TeueHue
npenogaBaHnsa AMcUMNAMHbI “HoBble KOHCTPYKLMOHHbIE MaTepuanbl” B KAYeCTBe POPM TeKyLL el
atTectaymm o6yyaroLLMMMCA UCNOMb3YIOTCA Takue POopMbl, Kak 3alinTa BbIMONHAEMbIX MPaKTUYECKUX
paboT. Mpu ycnoBmMm NONOXUTENBHON 3alWMThl MO POpMam TeKyLLei aTTecTaumum CTyAeHTbl 4ONYyCKalTCs K
chaye aK3aMeHa.
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Mporpammy cocTtasun(u):
KTH, Aol. Kag. hM3nko-maTemaTunyecKnx Hayk, Mycesa T.H.

PeueH3eHT(bl):
KTH, 3aB.kadp. MAXT1, Mogonnenos E.B.

Pa6bouast nporpaMma ANCLUNANHBI
MaTemaTuyecKne MeTOAbl B UHXXEHEPUN

paspaboTaHa B cooTBeTcTBUM ¢ PIOC:

®efepanbHblli FOCYAapCTBEHHbIN 006pa3oBaTeNbHbIA CTaHAAPT BbiCLLEro o6pa3oBaHusa - MarucTpartypa no
Hanpas/ieHM0 NoAroToBkM 15.04.02 TexHonornvyeckne MallnHbl 1 06opyaosaHue (npukas MuHobpHayKkm
Poccum ot 14.08.2020 r. Ne 1026)

coCTaB/leHa Ha OCHOBaHUM y4ebHOro nnaHa:
HanpaeneHne 15.04.02 "TexHONOrnyeckue malmHel 1 060pygoBaHue"™

000pPEHHOr0 Y4Y€HbIM COBETOM BY3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouasd nporpamma ogobpeHa Ha 3acefaHun YMC dakynbteta

Cpok fericteua nporpammbl: 2025-2028 yu.r.

Mpegcegatens YMC KTH., gou., byakosa H.B.
MpoTokon ot 01.07.2025 Ne 5
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 uM3y4yeHWe 1 OCBOEHME CTYAEHTaMW COBPEMEHHbIX MaTeMaTUYeCKUX METOL0B PeLleHNs UHXEHEepPHO-
TeXHWYeCcKux 3agauy

2.3A0AUN
2.1 npuobpeTeHVe HaBbIKOB PeLLEHNS UHXEHEPHO-TEXHNYECKMX 3aau.

3. MECTO AnNCuUnnamHbl B CTPYKTYPE OOI
Llmkn (pasgen) OOIMM: 61.0.06
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4yatoLerocs:
3.1.1 3HaHue Kypca BbICLUE/ MaTeMaTUKK, (DU3NKKU, MHPOPMATUKK

3.2 AucuMnavHbI U NPAKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEE:

3.2.1 CwuCTeMHbIl aHann3 n MogenvMpoBaHme
3.2.2 TeopeTn4yecKkmne OCHOBbI pacyeTa XMMUYECKOro 060pyaoBaHus

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCUUNNANHBI (MOAY NS)

OMNK-5: CrnocobeH paspabaTbiBaTb aHA/IMTUYECKNE N YNCIIEHHbIE METOAbI NPU CO34aHNN
MaTemMaTUYecKNX Mofesieil MallnH, NPUBOLOB, 060pYL0BAHUSA, CUCTEM, TEXHOJTIOT UYECKNX
NMpoL,eccos;
3HaTb:
YpoBeHb 1 06ume, HO He CTPYKTYPUPOBaHHbIE 3HAHUA aHAIMTUYECKUX U YNCTIEHHBIX METO/0B,
MCMNob3yeMblX NPY CO3LaHUM MaTeMaTU4ecKnX Mojeneit MalluH, NpuBoLoB, 060pyA0BaHMS,
CUCTEM, TEXHOMOMMYECKUX NpoL,eccos

YpoBeHb 2 ChopMUPOBaHHbIE, HO COAlEPXKaLle OTAeNbHbIE NPO6esbl 3HAHWUSA aHANMUTUYECKUX U
YMCNEHHbIX METOAOB, MCMNONb3YEeMbIX MPU CO34aHMN MaTeMaTUUYeCKUX MOAeneid MallivH,
npUBOAOB, 060PYA0BaHNS, CUCTEM, TEXHONOTMYECKMX MPOLECCOB

YpoBeHb 3 CHOPMUPOBAHHbIE CUCTEMATMUYECKME 3HAHUS aHAIMTUYECKUX WU YNC/IEHHbIX METOAOB,
MCMoNb3yeMblX MPU CO3[AaHMN MaTeMaTMyYecKUX MOAenei MalluH, NPpMBoA0B, 060pyA0BaHNS,
CUCTEM, TEXHOMIOTNYECKMX MPOLLECCOB

YMeTb:

YpoBeHb 1 OuUeHMBaTb 3PPEKTUBHOCTL, 4OCTATOYHOCTb M PE3Y/IbTATUBHOCTL COBPEMEHHbIX
aHa/IMTUYECKUX U YACNIEHHbIX METOLOB MPW CO3[4aHUN MaTemMaTUUYeCcKUX MOoLeNel MaLluH,
npvBOAOB, 060pPYA0BaHNA, CUCTEM, TEXHOMOTMYECKMNX MPOLECCOB

YpoBeHb 2 MUCMONb30BaTh aHA/IMTUYECKUE U YNCNIEHHbIE METO/AbI A1 LOCTVKEHUSA HEOOX04NMbIX
pe3ynbTaToB B NpoLecce MOAeNNPOBaHNA MallWH, NPUBOLOB, 060PYA0BaHUS, CUCTEM,
TEXHOJIOTMYECKMX NPOLLeccoB

YpoBeHb 3 paspabaTbiBaTb MaTeMaTUyeCKMe MOAENN MallnH, NpUBOA0B, 060pYA0BaHNA, CUCTEM,
TEXHO/IOTMYECKUX MPOLLECCOB

Bnagetsb:

YpoBeHb 1 HaBblKaMu OLEHKMN 3 (PEeKTUBHOCTU, AOCTATOYHOCTM U PE3YyNbTAaTUBHOCTM COBPEMEHHbIX
aHaIMTUYECKMUX W YNCNIEHHBIX METOA0B MNPY CO34aHMN MaTeMaTUUYeCcKUX MoJesiell MaLlvH,
np1MBOA0B, 060pYA0BaHNA, CUCTEM, TEXHONOTMYECKMX NPOLECCOB

YpoBeHb 2 HaBblKaMU UCMO/b30BaHUSA aHAIUTUYECKUX U YNC/IEHHbIX MeTOAbl ANA LOCTUXEHMUA
HeobXO0ANMbBIX Pe3ynbTaToB B NMPOLECCE MOAENNPOBAHNA MallunH, NPUBOL0B, 060pYyA0BaHNA,
CUCTEM, TEXHOMOMMYECKUX NPOLLeccoB

YpoBeHb 3 HaBblkaMu pa3paboTKy maTemMaTUYeCKUX MOJeE/Nei MallnH, NpMBOLOB, 060py0BaHNA, CUCTEM,
TEXHOJIOFMYECKMX NpoLLeccoB

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnica 4O/KEH

4.1 3HaTtb:
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4.1.1 - OCHOBHbl€ NPUHLMIMbI NOCTPOEHNS MaTemMaTUUYeCKNX Mogesiell n cnocobbl UX BbI6OPA;

4.1.2 - maTemMaTMyeCKMe MeToAbl 06pabOTKM 3KCMEPUMEHTaNbHbIX AaHHbIX;

4.1.3 - OCHOBHble METO/bl YACNEHHOIO PeLIeHNsA HeIMHENHbIX YPaBHEHWUI, CUCTEM JIMHENHbIX
YPaBHEHWU, BbIYUCIEHNS ONpPeaeeHHbIX UHTErpanos, pewweHns 06bIKHOBEHHbIX
AnddepeHLanbHbIX - YpaBHEHWUA, YpaBHEHWI B YACTHbIX NPOMU3BOAHbIX, CNOCO6LI MHTEPMNONALUN,
YCNOBHOW 1 6€3yCN0BHON ONTUMMU3ALLMM, 061aCTN NPUMEHEHNS YNCNEHHbIX METO/I0B.

42 YMeTb:

4.2.1 -cucTematm3npoBaTb AaHHble IKCNEePUMEHTaNIbHbIX UCCNeL0BaHUN N TEXHONOTMUYECKNX
npoL,eccos;

4.2.2 - pelwatb MaTeMaTnyeckue 3agadun, BOZHMKAlOLME Ha 3Tane aHanm3a OMnbITHbIX LaHHbIX;

4.2.3 - COCTaBfATbL MaTreMaTU4YecKne MoLeNn peasnbHbIX 334ad;

4.2.4 - OCYyLeCTBNATbL BbIOOP aHANIMTUYECKMX U YNCNEHHbBIX METOAOB NMpu pa3paboTke maTeMaTUyeCcKnx
mMofenein MalunH, NpnBoLOB, 060pyA0BaHUSA, CUCTEM, TEXHOMNOMMYECKNX NPOLLECCOB B
MaLLVHOCTPOeHNN;

4.2.5 -3(h(peKTMBHO NCMONL30BaTb B NMPAKTUYECKUX pacyeTax MaTeMaTMyecKoe nporpaMmmMmHoe
obecrneyeHue;

4.2.6 - NPUMEHATb KPUTUYECKMI NOAXOL NPU aHann3e IKCNepuMeHTaNbHbIX U TEXHONOTMYECKUX
[aHHbIX;

4.2.7 -paboTaTb C NMTepaTypHbIMU UCTOYHMKAMU K Internet-cainTamu ¢ NCNONb30BAHNEM
cneymanm3npoBaHHbIX 6a3 3HaHWIA.

4.3 Bnapgetb:

4.3.1 - HaBblkaMu pa3paboTKuM PU3NYECKUX N MaTEMATUYECKUX MOAeNel nccneyemMblX MaLlvH,
NpMBOAOB, CUCTEM, NPOLLECCOB, ABNEHUI N 0OBLEKTOB, OTHOCALLUXCS K NPO(ECcCMOoHanbHOM chepe;

4.3.2 - MeTOAMKaMUK opraHusauuy nposBefeHNs 3KCNepuMEHTOB C aHanM30M UX Pe3ynbTaTos,;

4.3.3 - HaBblkamu Bbl6opa 1 060CHOBaHWA METOAOB PeLLIEHNS ONTUMU3ALNOHHbIX 3afau.

5. CTPYKTYPA N COOEPXXAHWVE JANCUNNNNHBI (MOAY NA)
Kog HanmeHoBaHue pasgenoB n  Cemectp/ UYacos KomneTeH- JluTepatypa WHTe [MpumedaHune
3aHATUA Tem /BUA 3aHATUA/ Kypc uun paKxT.
Pasgen 1 NoctaHoBKK
OCHOBHbIX 3314 ONTUMM3aLMN
11 Bunabl 0CHOBHbIX 3ajau

ontumusaumn /Tema/

MocTaHOBKa 3afau 1 0,3 OrK-5 Nn11 ni.2 0
NNHENHOI0 ni3n2.1
nporpaMmMunpoBaHus; n2.2n3.1
3ajaun, npueogawme K n3.3
AnddepeHUnanbHbIM 31 32 33

ypaBHEHMAM; 3afayu
nonckKa aKcTpeMyma
GyHKUmMK. /Nek/

MocTaHOBKa 3afau 1 1 OrlK-5 Nn1.1n3.1 0
NNHERHOI0 31 32 33
nporpaMMunpoBaHus;

3afjaun, npusogsLLme K
AnddepeHUnanbHbIM
ypaBHEHMWAM; 3aja4u
NMoucKa aKcTpemyma
GyHKumu. /Mp/
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2.1

- MOAr0TOBKA K KOHTPO/O
3HAHWI NoCcne Kaxaol
TeMbl Kypca;

- MOAroTOBKa K
NPaKTUYECKUM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHune 3a4a4 c
NCNosib30BaHWEM YC/I0BWI
13 yyeb6HOro nocobus;

- CaMOCTOATENbHOE
N3y4YeHne HEKOTOPbIX TeM,
BOMPOCOB

ICp/

Pa3gen 2. OcHOBHbIe 3334 U
MeTOAbI NPeABapUTENbHON
CTaTUCTWNYECKOIN 06PaboTKM
3KCNepUMEHTa/TbHbIX AaHHbIX

Teopwus
norpewHocTen /Tema/

OWwn6KM N3MepPEHNA.
Knaccudunkayma owmbok
n3MepeHus: rpyoble,
cucTemMatmyeckue,
C/yyaiHble OLWNOKMN.
ABCONMOTHAs 1
OTHOCUTE/IbHasA
norpewwHocTn. OueHKa
TOYHOCTW U3MEPEHWIA.
O6paboTKa KOCBEHHbIX
n3mepeHunin. O6Was nocrta
-HOBKa 3afauun. /ek/

OWwn6KM N3MepPEHNA.
Knaccutukauma owmbok
n3MepeHus: rpyoble,
cucTemMa-Tuyeckue,
CNyyYaiHble OLWNOKMN.
AGCOMOTHAA
OTHOCUTENbHasA
norpewHoctn. OueHka
TOYHOCTU U3MEPEHWIA.
O6paboTKa KOCBEHHbIX
n3mepeHunin. O6was
nocTtaHoBKa 3agauu. /Tp/

10

0,2

OrK-5

OnK-5

OnK-5

ni1niz
ni3nz2.i
n2.2n3.1
n3.3
31 32 33

nii1niz

ni3nz.i

Nn2.2n3.1
32 33

n1.1ns3i
31 33

0

0

cTp. 5
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- NOArOTOBKA K KOHTPO/IO 1 10 OnK-5
3HAHWI NoCcne Kaxaol
TeMbl Kypca;

- NOArOTOBKA K
NPaKTUYECKUM 3aHATUAM;
- camocToATe/bHOe
peLleHune 3a4a4 c
NCNosib30BaHWEM YC/I0BWI
13 yyeb6HOro nocobus;

- camocToATe/bHOe
N3y4YeHne HEKOTOPbIX TeM,
BONPOCOB

ICp/
PerpeccrnoHHbIe
mopaenu /Tema/

O6uwas nocTaHOBKa 1 0,3 OlnK-5
3agaun. Metopg
HaUMeHbLUMX KBaJpaTos.
MonnHomunanbHas
annpokcmMmMauus
AMNUPUYECKMX [aHHbIX
MeTOLOM HauMEHbLUNX
KBaZpaToB: /IMHeNHas
KBafpaTuyHas
3aBMCMMOCTM, 00LLMIA
cny4vaili MHOroueHa
NMPOU3BOJIbHOM

creneHu. /Nek/

O6uwas nocTaHOBKa 1 1 OrlK-5
3aga4n. Metopg
HaMMeHbLIMX KBajpaTos.
MonnHomuanbHas
annpokcmMmMaums
AMMUPUYECKUX JAHHBIX
MeTO4OM HauMEHbLUNX
KBaJpaToB: NMHEWHas v
KBafpaTnyHas
3aBUCUMOCTU, 06LLNTA
cnydvaii MHOrou1eHa
NPOW3BOJIbHOW

ctenenun. /Mp/

niinz.i
n2.2n3.1
Nn3.2 N3.3
31 92 33

nii1niz

ni3nz.i

Nn2.2Nn3.1
n3.2
32 33

niinz.i

Nn2.2n3.1

Nn3.2 N3.3
31 33

cTp. 6
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3.1

- MOAr0TOBKA K KOHTPO/O
3HAHWI NoCcne Kaxaol
TeMbl Kypca;

- MOAroTOBKa K
NPaKTUYECKUM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHune 3a4a4 c
NCNosib30BaHWEM YC/I0BWI
13 yyeb6HOro nocobus;

- CaMOCTOATENbHOE
N3y4YeHne HEKOTOPbIX TeM,
BOMPOCOB

/Cpl/

MpocTeiwmne HeNNHENHbIe
3aBMCUMOCTH,
cnpsamMasoLLas 3ameHa
NnepeMeHHbIX.
CrnaxusaHue
AMMUPUYECKMX

fLaHHbIX. [Jlek/

MpocTeiwmne HeNNHENHbIe
3aBMCUMOCTH,
cnpsamMasoLLas 3ameHa
nepeMeHHbIX.
CrnaxusaHue
AMMUPUYECKMX

JaHHbIX. [Tp/

- MOAr0TOBKA K KOHTPO/HO
3HaHWIA Nocne Kaxaon
TeMbl Kypca;

- MOAroTOBKA K
NPaKTUYECKNM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHne 3agau c
MCNoNb30BaHNEM YC/IOBUI
13 yyeb6HOro nocobus;

- CaMOCTOATENbHOE
N3yYeHne HEKOTOPbIX TeM,
BOMPOCOB

/Cp/

Pa3gen 3. iHTeprionaums u
3KCTpanonAauma

3agaumn npuénmxeHns
hyHKUMiA [Tema/

lMocTaHoBKaA 3a4a4u
NPUGAKEHNSA DYHKLMIA.
WNHTepnonsaunoHHbIin
MOIMHOM

Narpanxa. /Nek/

10

0,2

10

0,2

OrK-5

OrK-5

OrK-5

OnK-5

OnK-5

ni1niz
ni3nz2.i
n2.2n3.1
31 92 33

ni1niz

ni3nz.i

n2.2n3.1
n3.2
32 33

niinz.i

Nn2.2n3.1
n3.2
31 33

ni1niz
ni3nz2.1
n2.2n3.1
31 32 33

nii1niz

ni3nz.i

Nn2.2Nn3.1
32

0

cTp. 7
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4.1

lMocTaHoOBKa 3afaun 1 1
NPUOBAMKEHNA (DYHKLWIA.
NHTepnonaunoHHbIN

nonnHom farpanxa. /Tp/

- NOAr0OTOBKA K KOHTPO/IO 1 10
3HAHW NoCcne Kaxaol
TeMbl Kypca;

- MOAroTOBKa K
NPaKTUYECKNM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHune 3a4a4 c
NCnonbL30BaHUEM YC/OBUIA
13 yuyebHOro nocobus;

- CaMOCTOATENbHOE
N3yYeHne HEKOTOPbIX TeM,
BOMpPOCOB

ICp/

WNHTepnonsaunoHHbIin 1 0,2
NnosIMHOM HblOTOHA.

PaynoHanbHas

nHTepnonauua /Jlek/

WNHTepnonsaunoHHbIin 1 1
NoSIMHOM HbIOTOHa.

PaynoHanbHas

nHTepnonaumns. /Mp/

- NOATOTOBKA K KOHTPO/IHO 1 12
3HaHWIA Nocne Kaxaon
TeMbl Kypca;

- MOAroTOBKA K
NPaKTUYECKUM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHune 3a4a4 C
MCMNoNb30BaHNEM YC/IOBUI
13 y4e6HOro nocobus;

- CaMOCTOATeNbHOE
N3yYeHne HEKOTOPbIX TeM,
BOMpPOCOB

ICp/

Pasgen 4. YvcneHHoe
AvdhepeHLmpoBaHme 1
VHTErpmpoBaHve
YucneHHoe
anddepeHunposarne /Te
ma/

OrK-5

OrK-5

OnK-5

OnK-5

OnK-5

niinz.i
n2.2n3.1
al

ni1niz
ni3nz.i
Nn2.2n3.1
31 92 33

nii1niz

ni3nz.i

Nn2.2n3.1
32

niinz.i
Nn2.2Nn3.1
)

ni1niz
ni3nz2.1
n2.2n3.1
31 32 33

0

cTp. 8
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4.2

MpocTeine Gpopmyibl
YNCNEHHOTO
AndepeHUpoBaHus.
Bbi6op onTmanbHOro
wara
AnddepeHLnpoBaHNS 1
OLeHKa OWKn6KKM, MeToabl
linepa n PyHre-KyTTa 4-
ro nopsgaka

ToyHOCTW /J1ek/
MpocTeiiwne Gopmybl
YNCNEHHOTO
AndepeHUpoBaHus.
Bbi6op onTumanbHOro
wara
AnddepeHLnpoBaHNS 1
OLeHKa OWKnbKM, MeToabl
dinepa n PyHre-KyTTa 4-
ro nopsgka rouHoctu /Mp/
- MOAr0TOBKA K KOHTPO/O
3HAHWI Nocne Kaxaol
TeMbl Kypca;

- NOAroToBKa K
NPaKTUYECKUM 3aHATUAM;
- CamMoCTOATeNbHOE
peLleHue 3a4a4 C
NCNoMb30BaHNEM YCIOBWIA
13 yuyebHOro nocobus;

- CamMoCTOoATENbHOE
N3yYeHne HEKOTOPbIX TeM,
BOMpPOCOB

ICp/
yucneHHoe
NHTerpuposaHue /Tema/

JKcTpanonayuma
(yTouHeHue opmyn)
PuyapgcoHa. MpocTeiiwmne
KBagpaTypHble hopmMy/bl:
NPAMOYTONbHUKOB,
Tpaneymii, CUMNCOHa,
bynda. PeKyppeHTHble
thopmynbl. MeTog
HeomnpefeneHHbIX
KoapuumneHtos /Jlek/

0,2

1

12

0,2

OrK-5

OrK-5

OrK-5

OrK-5

ni1niz

ni3nz2.i

n2.2n3.1
32

niinz.i
Nn2.2n3.1
al

ni1niz
ni3nz.i
Nn2.2Nn3.1
31 92 33

ni1niz

ni3nz2.i

n2.2n3.1
32

0

cTp. 9
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JKcTpanonayums 1 0,5 OrlK-5 niinz.ai 0
(yTouHeHue opmyn) n2.2n3.1
PuyapgcoHa. MpocTteiwne a1
KBagpaTypHble hopmMy/bl:

NPAMOYTO/bHNKOB,

Tpaneymuii, CUMNCOHa,
bynda. PeKyppeHTHble
(hopmynbl. MeTog
HeomnpeneneHHbIX
Koa(uumeHTos. /Mp/

- NOArOTOBKA K KOHTPO/IO 1 10 OnK-5 niinz.i 0
3HAHWI NoCne Kaxaol n2.2n3.1
Tembl Kypca,; 21 32 33

- MOAroTOBKa K
NPaKTUYECKNUM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHune 3a4a4 c
NCnonbL30BaHUEM YC/OBUIA
13 yyeb6HOro nocobus;

- CaMOCTOATeNbHOE

N3y4YeHne HEKOTOPbIX TeM,

BOMPOCOB

ICp/

KBagpaTypHble opmyibl 1 0,2 OnK-5 nii1niz 0
BbICOKOW TOYHOCTU - ni3n2.1
hopmynel Maycca. n2.2n3.1
MpakTnyeckas oLeHka Nn3.2 N3.3
norpewwHocTei 32

KBafpaTypHbIX
thopmyn. /Nek/

KBagpaTtypHble opmy/bl 1 0,5 OrlK-5 niinz.ai 0
BbICOKOW TOYHOCTM - n2.2n3.1
thopmynsl Naycca. a2l
MpakTnyeckas oLeHkKa

norpewHocTel

KBafpaTypHbIX
topmyn. /Mp/

- NOArOTOBKA K KOHTPO/IHO 1 10 OrlK-5 nii niz 0
3HAHWI NOCMe KaxaoM ni3n2.i

TeMbl Kypca,; n2.2n3.1

- MOAroToBKa K Nn3.2 N3.3
NPaKTUYECKUM 3aHATUAM; 31 32 33

- CamMOoCTOoATE/NbHOe

peLleHne 3aaau c
MCMNoNb30BaHNEM YC/IOBUI
13 y4e6HOro nocobus;

- camocCTOATENbHOE
N3y4YeHne HEKOTOPbIX TEM,
BOMPOCOB

ICp/



YI: z15.04.02_TMrn-25-1,2,3.pIx crp. 11

MoarotoBka K 1 4 OrlK-5 nii niz 0
3ayeTy /3auéT/ ni3nz.i
n2.2n3.1
n3.2 N3.3
31 92 33

6. POH/O OLEHOYHbIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI 1 3aaHNA
1 MocTaHOBKa 3a4a4y IMHEHOr0 NPOrpaMMmnpoBaHuS.
2. 3agaun, NpmBoaALLME K AndepeHLanbHbIM YPaBHEHMAM; 3a4a4yn NOMCKa 3KC-TpeMyma yHKL MK,
3. OWwnbKN n3mepeHnin. Knaccuhmnkauns owmboK n3mepeHns: rpyoble, cuctemaTnyeckume, cnyyaiHble
own6bKn. ABCONKOTHAA N OTHOCUTE/IbHASA MOTrPELHOCTH.
4. OueHKa TOYHOCTU u3MepeHunii. O6paboTKa KOCBEHHbLIX M3MePEHWIA.
5. O6was nocTtaHoBKa 3agayun. MeTo HauMeHbLUIMUX KBaLpaToB.
6. MonnHOMManbHas annpoKcuMauns aMNUPUYECKNX AaHHbIX METOAOM HaMMEeHb-LLUUX KBaLpaToB:
NNHeNHasa 1 KBagpaTtuyHas 3aBMCMMOCTMW.
7. O6WwMmiA cnyyvail MHOro4YNeHa NPOM3BOIbHOW cTeneHN. MpocTeline HeNIMHenHble 3aBUCUMOCTH,
CNPAMANAOLLANA 3aMeHa NepeMeHHbIX.
8. CrnaxusaHune aMNUPUYECKNX JAHHbIX.
9. MocTaHoBKa 3aga4u NPUBAKEHNUA DYHKLMWIA.
10. IHTEpnoNAuMOHHbIA NONMHOM JlarpaHxa.
11. NHTepnonsunoHHbIA NONNHOM HblOTOHA.
12. PauunoHanbHaa nHTepnonauns.
13. MpocTeiiwme GopMysbl YACNEHHOTO AUPHepPeHLUPOBaAHUS.
14. Bbi6Op oNTUManbLHOrNO wWwara Ang{epeHLMpoBaHna 1 OLeHKa ownbkn, metog PyHre-KyTra.
15. SkcTpanonauma (ytouHeHme hopmyn) PuyapacoHa.
16. MpocTeiwmne KBagpaTypHble QOPMY/bl: NPAMOYroNbHUKOB, Tpaneyuii, CumncoHa, byns.
17. PeKyppeHTHble (hopMy/bl, MHTErpupoBaHue rno Pombepry.
18. MeTof HeonpefefieHHbIX KO3IPHULNEHTOB.
19. KBagpaTypHble (hOpMy/ibl BbICOKOW TOYHOCTU - hopMmynibl Maycca.
20. MpaKTn4yeckas oLeHKa NOrpelwHocTel KeagpaTypHbIX (hopMy .

6.2. TeMbl NNCbMEHHbIX paboT
PacueTHo-rpagnyeckune paboTol:
1 JlnHeilHOe nporpammMunpoBaHme
2. JlnHeliHas n HeNMHenHasa perpeccum
3. YncneHHoe pelieHne guddepeHymanbHaablX ypaBHEHU

6.3. POH[ OLEHOYHbIX CPEeACTB
®0OC npunaraetcs

6.4. NepeyeHb BMAOB OLLEHOYHbIX CPEACTB

Bonpochkl K 3a4eTy.
YCTHbI onpoc.
PacuyeTHO-rpathnyeckme paboThl

7. YYHEBHO-METOANYECKOE N MHPOPMALIMOHHOE OBECIMNEYEHWE ANCUUTNJTNHbBI
7.1. PekomeHayemas nuTepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue M3patenscTBo, rof
N11 baxsanos H. m, UuncneHHble MeTOAbI B 33Ja4ax U yrnpaxHeHnax: yyeo. M.: Bbicw. LK.,
NanunH A. B,, nocobue 2000

YumxkoHKoB E. B.
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ni.z2

nL3

nz.1

n2.2

n3.1

n3.2

na.3

)

32

CX]

7311
7.3.1.2
7.3.1.3
7.3.14
7.3.1.5
7.3.1.6

7.3.1.7

ABTOpHI,
Aemungosunu b6.11.,
MapoH UN. A,
Lysanosa 3. 3.,
Aemungosnu b. IM.

Aemungosnu b. M.,
MapoH N. A

ABTOpbI,
BonooB E. A

Wyn T. E.,
Mepkypbes C. 1.,
CnaBsHoBa C. 1O.

ABTOpHI,
AcnamoBa B. C.,
Konmoropos A
., CymapokoBa
H. H.
Baxpunonamosa T.
B., 3HameHcKas
B. I'., Kapnauesa
O. H., TypkuHa
H. M.

MBaHoBa C. B.,
Csepgnosa O. J1.

3arnasue
YucneHHble MeToAbl aHanu3a. MpubnmxkeHne QyHKLKNNR,

AndhepeHUnanbHble U UHTErpanbHble YpaBHEHNSA: yueob.

nocobme
OCHOBBbI BbIYNCIUTENLHOW MaTeMaTUKK: y4eb. nocobue

7.1.2. JononHUTeNbLHaa nutepartypa
3arnaeue
UucneHHble MeTogbl: y4eb. nocobue

MpuKnagHble YNCNEHHbIE METOAbI B (IM3NKE N TEXHUKE:
y4yeb. nocobue

7.1.3. MeTognyeckune pa3paboTku
3arnasue

BbluncnntenbHas matematuka: yye6. nocobue ans crya.

OHEBH. U 3a04H. 06y‘-l. TEXHUYECKNX N XUMUKO-
TeXHONOrn4. cnew.

DKOHOMETpMKa: yueb. nocobue

JNInHeliHoe nporpammumpoBaHme: yyebHoe nocobue

cTp. 12

M3patenscTBO, rof
CIo6.: NaHb, 2008

CMo6.: NaHb, 2007

N3patenscTBo, rof
M.: Hayka. I'n. peg.
(hn3.-maT. NT-pbl,
1987

M.: BbiCcW. LUK.,
1990

M3patenscTBo, rof
AHrapck: AI'TA,
2005

AHrapck: AI'TA,
2008

AHrapck: AHI'TY,
2017

7.2. TepeyeHb pecypcoB MHHOPMaLMOHHO-TENEKOMMYHUKALLMOHHOM ceTn ” NHTepHeT”
MaHTenees, A B. UnucneHHble MeTogbl. MpakTukym :y4ye6. nocobue / A.B. MaHTenees, N.A
Kyapssuesa. — Mocksa : MH®PA-M, 2017. — 512 c¢. — (Bbicwee obpa3osaHuve: bakanaspuar).
- ISBN 978-5-16-105242-6. - TeKCT : 3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/652316

MaHTuHa, L. B. BbluncnutenbHas maTeMaTuka [SneKTpPOHHbIA pecypc] : yuebHuk / . B.
MaHTMHa, A B. CMHUYKOB. - 2-e u3f., nepepab. un gon. - Mockea : M®TY CuHeprug, 2012. - 176
c. - (YHuBepcutetckas cepus). - ISBN 978-5-4257-0064-3. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/451160
KapmaHoB, ®. V. Ctatuctmnyeckmne Metofbl 06paboTKN 3KCNEePUMeHTaNbHbIX AaHHbIX C
ncnonb3osaHuem naketa MathCad: Yuyeb6Hoe nocobue/d.M.KapmaHoB, B.AOCTpeinKOBCKUNA -
Mocksa : KYPC, HL, MH®PA-M, 2015. - 208 c. ISBN 978-5-905554-96-4. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/508241

7.3.1 MNepeyeHb NporpammHOro obecrieyeHns

Kaspersky free [BecnnaTHaa nponpuetapHas nnLeH3na |

7zip [GNU Lesser General Public License (LGPL)]

Evience [YHuBepcanbHas o6wectseHHas nuueH3ns GNU GPL]
Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
Google chrome [YHuBepcanbHas o6wectseHHas nuueH3ns GNU GPL]

Office Pro + Dev SL [[FocyaapcTBeHHbI KOHTpakKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

Windows E3EDU Dev UpLSA [[ocygapcTBeHHbI# KOHTpaKT Ne 442019-004 o1 24.05.2019

CpokK aencTtBma 3 rogal


https://znanium.com/catalog/product/652316
https://znanium.com/catalog/product/451160
https://znanium.com/catalog/product/508241
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7.3.1.8 Zoom Professional Licenses [Jorosop noctasku Ne M-033/2020 o1 01.06.2020]

7.3.1.9 Zoom [JlnueH3na Freemium]
7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CMPaBOYHbIX CUCTEM
7.3.2.1 EAWHOe OKHO JocTyna K MHopMaLUVOHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 Hay4Has anekTpoHHan 6ubnmnoTeka eLIBRARY.RU

7.3.3 MNepeyeHb 06paszoBaTe/lbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUA/TbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJTMHBI (MOA4YNA)
8.1 - cTaHgapTHO 060pyOBaHHas TEKLUMOHHAsA ayauTopus;

8.2 - y4ebHble ayauTopmm, 060pya0BaHHble BMAEONPOEKLMOHHbIM 060pyA0BaHMEM A5 MPE3eHTaLNIA,
9KpaHOM, HOYTOYKOM;

8.3 - KOMMbIOTEPHbIE KNaccbl C HEOOXOAUMbBIMU NINLEH3NOHHBIMW NPOrPaMMHbIMU CpeacTBamMu;
8.4 - BbIX0g B IHTepHeT.

9. METOANYECKWE YKA3AHWNA ANA OBYUAKO LW NXCA MO OCBOEHWIO
YcnewHoe nsyyeHne Kypca TpebyeT rnoceLLleHHe NeKUniA,NoLroTOBKM 1 BbIMO/IHEHUSA NabopaTopHbIX
paboT, caMmocTosATe/IbHas paboTa 0by4aroLnXCs.

Bo Bpems neKkummn CTYLeHT JO/IKEeH BeCTU KPaTKM KOHCMEKT. PaboTa ¢ KOHCMEKTOM JleKLnn
npegnonaraeT NPOCMOTP KOHCMeKTa nekuun. MNpm 3ToMm He06X0ANMMO MOMETUTL MaTepuasibl KOHCNeKTa,
KOTOpPbI€ BbI3bIBAIOT 3aTPYAHEHME B MOHUMAHWK, NOCTapaTbCA HANTW OTBEThbI Ha 3aTPYAHUTE/bHbIE
BOMPOCbI, UCNO/b3ysA PEKOMeHAYEMYIO nnTepaTypy. Ecnm camocTosATeNbHO He yaaeTcsa pa3obparbes B
maTepuasie, To He06X04MMO ChOpMy/IMPOBaTb BOMPOChI M 06PATUTLCA 3a MOMOLLLIO K NpenojaBaTtesito Ha
KOHCY/bTaLuu.

B xofe BbINONHeHNS nabopaTopHOM paboTbl 00y4HaloLWMIACa FOTOBUT OTHET O NpogenaHHol paboTe, B
KOTOPOM OTPaXkeHbl OCHOBHBbIE 3Tarbl BbINO/HEHUA 38jaHNA U BbIBOAbI. B KOHLe Kaxaol nabopaTopHOi
paboTbl NpenogaBaTe/lb NPoOBepPSeT 06beM BbINO/HEHHOW paboThl U NPOBOAMT cobecefoBaHuMe.
OcTaBLUMECA HEBbIMO/THEHHBIMU MYHKTbI 33aHNs1 00yYatoLLMACA LO/MKEH LojeNaTb CaMOCTOSATENbHO.

CamocTosTenlbHaa paboTa Hanpas/ieHa Ha U3y4deHre 00yYatoLLMMUCA TEOPETUYECKOIO MaTeprana,
NOArOTOBKM K JIEKUNAM, MPaKTUYECKUM 3aHATUAM, OPOPM/IEHME KOHCMEKTOB IEKUMIA, NOATOTOBKA TEM U
BOMPOCOB 3aflaHWi, jaHHbIX NpenojasBaTesieM Ha CamoCTOATe/IbHY0 NPOPaboTKy, HanucaHve pedepaTos n
npeacTas/ieHNe UX K 3almTe, a Takxke MoLroTOBKE KOHTPO/IbHbIM MeponpuaTUSAM, paboTe B 3/IEKTPOHHOM
obpasoBaTefibHOM cpege v ap.

CamocTosTeNlbHaa paboTa BKIOYAET Crejytowme Buibl paboT:

- paboTa C NEKLMOHHbIM MaTepuanoM, npegycMmaTpuBaroas NpopadboTKy KOHCMEKTa NeKLUMiA N yUYebHO
nmTepartypsbl;

- nouck (nog6op) n 0630p /iMTepaTypbl U 3NEKTPOHHBLIX NCTOYHUKOB MH{OPMaLUU Mo MHANBULY/TbHO
3aflaHHOM nNpobneme Kypca, HanMcaHwe pedepaTa (3cce, AOKNaAa, Hay4YHolM cTaTbK) No 3afaHHOW
npob6neme;

- BbIMNOJIHEHME [JOMALLHEr0 3a[jJaHNA K 3aHATUIO;

- BbIMNOJIHEHVE [OMALLHE KOHTPO/IbHOM paboThl (peLLeHme 3aay, BbIMNO/IHEHWE YIPaXHEHWI);

- M3y4deHMe maTepuasna, BbIHECEHHOI0 Ha CaMOCTOATE/IbHYIO NPopPaboTKy (0TAe/IbHbIE TeMbI, Naparpadsbl);
- NOAroToBKa K KOHTPO/IbHON paboTe 1 KO/INIOKBUYMY;

- NOAroToBKa K 3a4eTy.

[na obecrieyeHMss KOHTPO/IA KavecTBa 00y4eHUs npeLyCMOTPeHbI MeTOAbl YCTHOr0, MUCbMEHHOTO,
NPaKTUYeCKOro, MallIMHHOIO0 KOHTPO/IA 1 CAMOKOHTPOSA 00yyatoLLMXcs.

Mo aTanam 06y4YeHUN BbIENAOT NpesBapuUTeIbHbIR, TEKYLLNIA (MPOMEXYTOUHbIN), py6eXHbIi
(TemMaTUyecKuin), UTOroBbI KOHTPO/b.

MpeaBapuUTeibHbIA KOHTPO/b OCYLLLECTBSETCA NpenojasaTtesieM L0 TOro, Kak HaunMHaeTCcs n3yye-Hue
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HOBOrO paszena, rna.bl UK TeMbl. Takum 06pa3oM, NpenojaBaTesib BbIACHAET, UTO 06yYaloLWMMCs TaM yxe
M3BECTHO MO JaHHOMY pa3feny, Kakue UX 3HaHWA MOryT OblTb UCNO/Ib30BaHbI MpenojaBatesieM ANs
JanbHenero N3N0XeHUs maTepuana.

TeKyLNin KOHTPO/Ib OCYLLECTBAIAETCA NpenojaBaTeseM B X04e NOBCELHEBHON y4e6HON paboThl 1
NPOBOAUTCA B Npejenax 06bl4HbIX OpPraHn3aunoHHbIX (opM 3aHATMIA. OH 3aKN04YaeTCcs B
cucTeMaTnyeckom HabnogeHUn 3a paboTonl rpynnbl B LENOM M KaX40ro obyyaroLLerocs B 0TAE/bHOCTH,
NpoBepKe 3HaHUI, YMEHWNA N HaBblKOB, COYETAeMOl C U3YyYEHMEM HOBOTO mMaTepuana, ero 3akpenaeHuem
(NpakTn-4eCcKUM NPUMEHEHUEM).

Py6exHblli (TeMaTUYeCKNiA) KOHTPO/b OCYLLECTBASETCA NpenojaBaTenieM B pe3yfbTate UsyyeHus
obyyaroLMmMuca Lenoro pasgena AUCUUNANHBLI AN OLHOM U3 ero YyacTeil. Py6exXHblii KOHTPO/b Hanpas/ieH
Ha onpejeneHne CTeNeHN yCBOEHUSA 06yyaroLLUMmNCS TemMbl B LLeNOM. POPMbl KOHTPONS:

- KOJINOKBUYMbI;

- NMMCbMEHHasA NpoBepoyHasn pabota (KOHTPO/IbHAsA paboTa);

- UHAWBUAYaANIbHBIM OMpPOC;

- TecT;

- TEPMUHONOTUYECKUIA OUKTAHT;

- pedpepar;

- pacyeTHO-rpafuyeckas pabota (TMNOBOW pacyer).

CpoKu NpoBefieHNs ONpeaensloTCca NpenojaBaTesiaim U KOPPEKTUPYIOTCA B npouecce pabdoThbl.

NTOroBbli KOHTPObL MPOBOAUTCS B KOHLE M3YYEHUSA AUCLUNAUHBI UAKM MOAYNA. Llenb nToroBoro KOHTpons
- BbISIBUTb W OLEHUTb 3HAHUA, YMEHUS U HaBbIKM 06YYalOLLMXCA NO pe3y/ibTaTamM U3yYeHUs UCLUNIUHDI
(Moayns) n MoXeT 6bITb OPraHM30BaH B X0fe 3K3aMeHOB, 3a4eToB. CPOKM NPOBeAeHUs OnpeaensatoTcs
y4ebHbIM OTAEe/10M B COOTBETCTBUM C YYeOHbIM NIaHOM U3YUYeHUs AUCLUUNANHBI (MOAYNSA).



MWHUCTEPCTBO HAYKW N BbICLLEFO OEPA30BAHWA POCCUVCKON GEAEPALINNA

defepanbHOe rocyfapcTBeHHOe 60KEeTHOe 06pa3oBaTe/lbHOe yUpeXxAeHWe BbICLLEro
obpasoBaHuA

«AHIapCKU rocyfapCcTBEHHbIA TEXHUYECKNIA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
«0? » 02 r.

ICKYCCTBO [1€/10BOr0 06LLIEHWS

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpensneHa 3a Kageapoli OKOHOMWKA, MAPKETUHT N MCUXO0I0TUA yrpaBieHns

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 23ET
Yacos no yyebHoMy 72 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3a4eTbl 2
ayINTOpHbIE 3aHATUSA 8
caMmocTosaTenbHaa paboT 60
4yacoB Ha KOHTPO/Ib 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 2
o nToro
Bug 3aHATUI yn Pn
Nekunmn 8 8 8 8
MToro ayg. 8 8 8 8
KoHTakTHas paboTa 8 8 8 8
Cam. paboTa 60 60 60 60
Yacbl Ha KOHTPO/b 4 4 4 4

NToro 72 72 72 72
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Mporpammy coctaBun(u):
KNcxH, gou., MaHuyk E.HO.

PeLieH3eHT(bl):
K(OH, HayuHbllii cOTPyaHNK D UL "MIpKyTCKUA MHCTUTYT xuMmun um. A.E. dasopckoro CO PAH",
MycTauu AA.; / /tUITZtdlty

<7

Pabouas nporpaMma AUCLUNANHDI
VcKyccTBO fe/10BOro 06LLeHUs

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

®efepanbHbllii TOCYAAPCTBEHHbIN 06pa3oBaTe/ibHbI CTaHAapT BbiCLLEro o6pa3oBaHunsa - MarmcTpartypa no
HanpasneHUto noarotoskn 15.04.02 TexHONOrnyeckne mawnHol 1 o6opygosaHme (npukas MuHobpHayku
Poccuun ot 14.08.2020 r. Ne 1026)

COCTaBJ/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
HanpasneHue 15.04.02 "TexHo/norMyeckme MawnHel 1 06opygosaHme”

000pEHHOTr0 y4éHbIM COBETOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma ofo6peHa Ha 3acegaHum YMC akynbTeTa

Cpok pgeiicTBusa nporpammbl: 2025-2028 yu.r.

Mpegcegatens YMC K3H., gou., dnnumoHosa HO.B.
Mpotokon ot 03.07.2025 Ne 9

cTp. 2
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2.1

1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
(hopMMnpoBaHMe y MarmcTpaHToOB CMNOCOOHOCTU K KOMMYHMWKaLUW B YCTHOM M NUCbMEHHOI hopmax,
(hopMMpoBaHME LLeNOCTHOIO NMpeAcTaB/IeHNs O MCUXOOrNYECKNX 0COOEHHOCTAX [e/I0BOro
00LLEeHNS, 00OLLEN KOMMYHUKATUBHOW KOMMETEHTHOCTW, (DOPMUPOBAHUIO HaBbIKOB 3PHEKTUBHbIX
B3aVIMOOTHOLUEHWIA B NPO(eCCUOHaNbHON AeATeIbHOCTH, (DOPMMpPOBaHME CNOCOBHOCTM
aHanM3npoBaTb N y4nUTbIBaTb pa3HOOOpasne KynbTyp B NpPoOLEcce 06LeHNS.

2.3A0AUN
N3y4YeHne Hay4YHbIX U NPUKNaAHbIX 0COBEHHOCTEN Ae0BOro 06LLeHUs: NOHATUIRHOMO annapaTa,
MCNO/Ib3YeMOro B MCUX0N0MMK LeN0BOro 06LLeHNsi, 0CO6eHHOCTEl NOBeAEHNA NOAENR AeN0BOM
chepbl; pacCMOTPEHUE NMCUXONOTNYECKUX MeXaHM3MOB 3 (DEKTUBHOTO [e/I0BOro 06LeHus;
npuobpeTeHne 3HaHWi BuAax 1 hopmax 4es0BOro 06WweHns, 0 UHAMBUAYaNIbHO-MCUXON0rNYeCKNX
N TMYHOCTHbIX 0COBEHHOCTAX NOAEN, CTUNAX UX NO3HABaTe/IbHOW U NPOdEeCcCMOoHanbHOM
[eATeNIbHOCTU; HayuYnUTb afileKBaTHO OLeHUBAaTb CBOM BO3MOXHOCTW, BO3MOXHOCTU [e/10BOr0
napTHepa.

3. MECTO AnNcCunnianHbl B CTPYKTYPE OOI1

Llmkn (pasgen) OOIMM: 61.0.07

3.1
311
3.2
3.2.1
3.2.2

3.2.3

TpeboBaHMA K NpeABapuUTe/IbHON NOAroTOBKe 00y4YatoLerocs:
[1enoBoi MHOCTPaHHbIN A3bIK

AVcunnnnHbl U NPaKTUKK, 415 KOTOPbIX 0CBOEHWE fJaHHO/ AnCUUNANHBLI (Moayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

BbinonHeHve, NOArOTOBKA K NpoLeaype 3almnTbl 1 3awmTa BbiMyCKHON KBaN(MKaLMOHHOM
paboThl

Mpoun3BoACcTBEHHAA NpaKTUKa: MpefaMnnoMHas NpakT1Ka, B TOM YnCNe Hay4yHO-
nccnegosartenbckasa paboTa

Mpoun3BoACTBEHHAS NpaKTUKa: TexHonornyeckas (MPOEKTHO-TEXHOMOIMYECKas) npakTunka

4. KOMMETEHUMNWN OBYYAIKOLWEIOCAHA, POPMNPYEMBIE B PE3YJIbTATE OCBOEHWA

3HaThb:

AVNCUUNNANHBI (MOAY NA)

YK-5: CnocobeH aHann3mMpoBaTb M y4MTbiBaTb pasHoobpasme Ky/bTyp B npoLecce
MEXKY/NbTYPHOr0 B3anMoencTBmns

YpoBeHb 1 coumanbHO-NCUXOIOTMYECKMEe OCHOBbLI 06LLEHNS, 0COBEHHOCTM AEN0BOr0 CTUNSA 06LLeHNS
YpoBeHb 2 couManbHO-NCUX0OTMYecKMe OCHOBbI 06LLEHNS, 0CO6GEHHOCTU [1€/10BOT0 CTUNMS OBLLEHUS:

BUAbI 1 (hOPMbI LeN0BOr0 06LEHNS, MEXaHM3Mbl BO3AENCTBNA B NpoLecce 4e0BOro
06LLeHNS; OCHOBHble (DOPMbI Aie/10BOr0 O6LLEHNA M 3Tanbl NPOBEAEHNSA NYy6ANYHOIO
BbICTYM/IEHNS

YpoBeHb 3 couManbHO-NCUXOOTMYEeCKMe OCHOBbI 06LLEHNSI, 0COGEHHOCTM 1€/10BOT0 CTU/MS OBLLEHUS:

YMeTb:

BUAbI 1 DOPMbI 1€10BOT0 06LLEHMS, MeXaHN3Mbl BO3JeiACTBMSA B MpoLecce [eN0BOro
06LLEHNS; OCHOBHbIE (DOPMbI €10BOTr0 06LLEHNS U 3Tanbl NPOBeAeHUs MYyBANYHOrO
BbICTYMN/IEHWS, NeperoBopoB, NPOBeAEHMNs COBeLLaHNii; 0COBEHHOCTW AeN0BOl Nepenuckn u
3/IEKTPOHHbIX KOMMYHWKaLWiA

YpoBeHb 1 OCYLLECTBAATL e10BOE 06LLeHMe: NY6INYHbIE BbICTYNIEHNS, A€N0BYHO NEPENUCKY,

9NNEKTPOHHbIE KOMMYHUKaLun n 1.4.

YpoBeHb 2 OCYLLEeCTBASATb IeN0BOe 06LeHNEe: NYyBANYHbIE BbICTYM/IEHUS, NEPEeroBopbl, NPoBeAeHMe

COBeLLaHW, AeN0BYH MEPENUCKY, INEKTPOHHbIE KOMMYHUKaLUW U T.4,

YpoBeHb 3 0opraHn3oBaTb M MOALEPXKMBATbL CBA3N C [e/I0OBbIMM NapTHepamu, OCyLLeCTBNATL AeN0Boe

06LeHMe: Ny6anYHbIe BbICTYN/IEHUS, NEPEroBOPbl, NPOBEAeHEe COBELLaHWNIA, 1eN10BYHO
nepenucky, 31eKTPOHHbIE KOMMYHUKALWUW 1 T.14.

cTp. 3
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Bnagetsb:

cTp. 4

YpoBeHb 1 HOpMaMmu peyeBoro 3TMKeTa, MPUHATOrO B NOBCEAHEBHOM O6LLEHUN U B 1€/10BOV Cthepe

2 HOpMamu peyeBOro 3TUKeTa, MPUHATOrO B NOBCEAHEBHOM OO6LLEHUN U B LeN0BOW Cepe;
cpeAcTBamm 06LIEHMSA: BepbasbHbIMU, HEBeP6aNbHbIMU

3 HOpMamu peyeBOro 3TMKETa, MPUHATOrO B NOBCEAHEBHOM OOLLEHUN U B eNI0BOW Cepe;

YpoBeHb

YpoBeHb

cpeacTeamum 06ueHnA: BepbasibHbIMU, HeBepbaibHbIMM, NapasiMHIBUCTUYECKUMU

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnACcA LO/KEH

4.1 3HaTtb:

4.1.1 coumanbHO-NCUXONOTNYECKNE OCHOBBI 06LWEHNSA, 0CO6EHHOCTH AeN0BOr0 CTUAA 06WEHNS: BUAbI U

(hopMbl [eI0BOro 06LLeHNs, MexaHU3Mbl BO3AEACTBUS B NPOLECCe Ae/I0BOro 00LEHNS; OCHOBHbIe

(hopMbl feI0BOro 06LWeHNa 1 aTanbl NPoBeAEeHNSA Ny6/ANYHOIO BbICTYM/IEHUSA, NEPeroBopos,

NpoBeAeHNs COBeLLlaHWIA; 0COBEHHOCTM [1€/10BOI MEPENUCKMN N 3NEKTPOHHbLIX KOMMYHUKALWA.

42 YMeTb:

4.2.1 opraHu3oBaTb ¥ NOLAEPXMUBATb CBA3UN C Ae/I0BbIMW NapTHepamMn, OCyLLecTBNATL Ae/10BOe 06LLeHMe:

ny6AnYHbIe BbICTYNNEHNS, NeperoBopbl, NPOBeAeHEe COBELLAHWNIA, 1eN10BYIO Mepenucky,

9NEKTPOHHbIE KOMMYHUKaUuun N 1.4.

4.3 Bnapetsb:

4.3.1 HOpMamu peyeBOro 3TUKeTa, NPUHATOrO B MOBCEeLHEBHOM 06LEHUN U B JeN10BOI Chepe;

cpefcTBaMu 06LeHNs: BepOabHbIMU, HeBepOabHbIMUW, MapaivHIBUCTUYECKAMMU.

Koz
3aHATUA

11

12

13

5. CTPYKTYPA N COAEP>XAHWE goNCUNM/IMHBbI (MOAY NA)

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

TeM /Bung 3aHATUSA/

Paznen 1 [enoBoe 0OLLEHVE,
KaK aucupnavMHa

BeepeHune. /Tema/
MpegmeT, MeToAbI
n3yueHus. /Nek/

WcTopua npeameta. /Cp/

O6uleHne Kak OCHOBa
AenoBbIX
OTHOLWIEHNA. /Tema/

CpeacTBa 06wweHuns. /Nlek/

O6paTHas cBA3b B
obuieHun. /Cp/

Y4eT nHANBMAYanbHbIX
0COOEHHOCTEN NMNYHOCTU B
npouecce

obuweHns. /Tema/
lMcuxonornyekcue
0COOEHHOCTM NIUYHOCTMU,
BAUAIOLLME HA

obuieHue. /Nek/

Bapbepbl B 06LEHUN N KX
npeogonexHune /Cp/

Kypc

0,5

0,5

KomneTeH-
umm

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

Nutepatypa WHTe

n1.1n2.1n3
1
31 92 33

n1.1nz2.1n3
1
31 32 33

niinz.i
Nn2.2Nn3.1
31 92 33

niinz.i
Nn2.2n3.1
31 32 33

niinz.i
Nn2.2n3.1
31 92 33

niinz.i
Nn2.2n3.1
31 32 33

paKT.

MNprmeyaHue
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2.1

2.2

2.3

2.4

31

Pazgen 2. Cneumdmka BuaoB
JIEN0BOro O6LLEHNS

OCHOBHble opmbl
[leNI0BOro 06LLeHns.
[JenoBas 6ecefa,
coBellaHue,
neperosopbl. /Tema/
OCHOBHble hopMmbl
[1eN0BOro 06LLeHMS.
[Jenosas 6ecega. /fek/

CosellaHue,
neperosopbl. /Cp/

OcobeHHOCTH
JNCTAHLUMOHHOTO
[1eN0BOro
obweHuna. /Tema/

OCc06eHHOCTM [1€/10BOTO
nucebMma. /ek/

OcobeHHOCTH
TeneoHHOro

pasrosopa. /Cp/
JOoKyMeHTauMoHHOe
obecneyeHune [enoBbIX
OTHOLEHNA. OCOoBeHHOCTH
A3blKa OKYMeHTOB. /Tema/
JOoKymeHTaunoHHoe
obecneyveHune AenoBbIX
OTHOLEHU. /Nek/

OcobeHHOCTK A3bIKa /Cp/

OTNYECKNE HOPMbI
Bep6anbHOro
obuweHns. /Tema/

OTunKa npoBefeHus
avckyccun. /ek/

3TNKa UCNONb30BaHUSA
CpPeACTB BblpasnMTe/lbHOCTH
nenosoit peun. /Cp/

Pa3gen 3. PykoBoauTesb Kak
CYObEKT [1e/10BOr0 06LLEHMS

mnpgx genosoro
yenoseka. /Tema/

Oco06eHHOCTU MMULXKa
pykosoautens. /flek/

dopmunposaHue
nmunpxa. /Cp/

0,5

0,5

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

YK-5

niinz.i
Nn2.2n3.1
31 92 33

niinz.i
n2.2n3.1
31 32 33

n1.1n2.1n3
1
31 92 33

n1.1n2.1n3
1
31 92 33

32 33

n1.1n2.1n3
1
31 92 33

ni1.1nz2.1n3
1
31 32 33

n1.1n2.1n3
1
31 92 33

n1.1n2.1n3
1
31 32 33
n1.1n2.1n3
1
31 92 33

cTp. 5
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3.2 CTtunn pykoBoAacTBa U
0COBEHHOCTHK 006LLEeHNS C
nogyYnHeHHbIMKU. /Tema/

OnpegeneHuve ctund 2 1 YK-5 N1.112.1N3
pykosogcTea. /flek/ 1
31 32 33

dopmupoBsaHue 2 6 YK-5 Nn1.1n2.1n3

WHAMBUAYANBHOIO CTUNA 1

fenosoro obweHuns /Cp/ 21 32 33
3.3 PaspewweHune un

ypernnposaHue

KOH(/IMKTOB B [1€/10BOM
o6LeHnn. Ponb
pykosoautend. /Tema/

PaspelweHune un 2 1 YK-5
ypernvpoBaHune 32 33
KOH(/IKTOB B [1€/I0BOM

obweHunn. [Nek/

Ponb pykosogutens. /Cp/ 2 6 YK-5 n1.1n2.1n3
1
31 32 33
Pa3gen 4. KoHTposb

41 3avet /Tema/

3ayet /3auért/ 2 4 YK-5 niinz.i
n2.2n3.1
31 92 33

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpoO/sibHble BOMPOChI N 3ajaHNs
| O6ueHne Kak coumanbHO - NCUXOIOrMYecKas M aTuyeckas Kateropus.
2 KOMMYHUKaTUBHAsA KynbTypa B 4e/10BOM 06LLEHNN.

3 Buabl aenoBoro o6uieHus.

4. MoHATWME CTUNA 4en0BOro obLeHuns.
5.9TnyecKne NPUHLMMbI e10BOr0 06LLEHUS.

6. KynbTypa peuu B 4en0BOM 06LLEHUN.

7. KynbTypa guckyccuu.

8. Heepb6anbHoe 06LeHMe.

9.2Tnyeckne HOpPMbI TeNePOHHOrO pasroeopa.
10.KynbTypa 4enoBoro nucbma.

M. Mpasnna NOAroTOBKN NY6/IMYHOIO BbICTYM/IEHUA.

12. MpaBuna NOAroTOBKN M NPOBeAEHMNSA [eNI0BOI Geceabl.

13. MpaBunna npoBefeHNs cobecefoBaHus.

14, MpaBuna NOArOTOBKN M NPOBEAEHMUA CNYXeOHbIX COBELaHWNIA.
15. MpaBunna npoBefeHNsA NEPEr0BOPOB C Ae/I0BbIMY NapTHeEpamu.
16. MpaBnna KOHCTPYKTUBHOW KPUTUKMN.

17.2TUKET N UMUK [e/10BOro YefioBeka.

18. MoHATME N Knaccugmkauma KOHPINKTOB.

19. MpUYMHbBI U NOCNELCTBUA KOH(IMKTOB.

20. Pa3peLueHune v nponiakTMKa KOHMINKTOB.

6.2. TeMbl NUCbMEHHbIX paboT
1.MpuHUMNBLI 4enoBOro o6LeHNs.

cTp. 6
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2.3KCnpeccMBHOE NoBeAEHME B e/IOBOM 06LLEeHUN.

3. B3anmocBA3b 00LWEHNA C YH4ETOM MHAMBUAYANbHBIX 0CO6EHHOCTEN YenoBeka.
4, dopmbl fenoBoro obuweHnsa: genosas beceja.

5. ®opmbl e/10BOr0 06LEHNA: COBeLLaHue.

6. ®opMbl [1e710BOT0 06LLEHNA: MEeperoBopbl.

7.06paTtHas cBA3b B 06LLEHUN.

8.MeToamnKa yCcTaHOB/IeHUA [e/I0BOr0 KOHTaKTa

9.0c06eHHOCTM AUCTAHLMOHHOIO [1eN0BOro 06LeHns: TeneOHHOro pasrosopa, 4es0B0Oro NUCbMa,
(haKCMMUNBbHOW CBA3N.

10.3Tnyeckne HopMbl BepbanbHOro 06LLeHNa: DTUKA UCNOIb30BAHWA CPELCTB BblPasuTe/IbHOCTY [Le/0BOWA
peyn.

11. Junckyccun 1 peyeBoe nosefeHue.

12. MmMunayx 1enoBoro 4enoBeka.

13. [okyMmeHTaunoHHoe obecneveHne AenoBbiX OTHOWEHWA. OCOBEHHOCTY A3blKa AOKYMEHTOB.
14. Pa3pelueHune v yperynnposaHie KOH(/IMKTOB B e/10BOM 00LWEeHMN. Pob pyKOBOAMTENSA.
15. [leHaepHble acneKkTbl UMUAXKa LeN10BOro YesioBekKa.

6.3. POH[ OLEHOYHbIX CPEACTB
@ OHA OLEHOYHbLIX CPeACTB NpuiaraeTcs.

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB
TecT, KOHTpONbHaa paboTa.

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECINEYEHVE ANCUNMNNHBI
7.1. PekomeHayemasa nurepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue M3paTenscTBoO, rog
N11  KysHeuos W. H. [enosoe obuweHmne: yyebHoe nocobue ana 6akanaBpos M.: fawkos u K,
2020
7.1.2. JononHUTeNbHAaA nuTepaTtypa
ABTOpHI, 3arnasue W3paTenscTBO, rog
N2.1 BsepgeHakas Jl. Pycckuit a3bik. KynbTypa peun. [enosoe obueHue: M.: KHOPYC,
A., Maenosa J1. ., yu4yebHUK 2014
Kawaesa E. HO.
N2.2 PyaHes B. H. Putopuka. [lenosoe obuieHune: yyeb. nocobue M.: KHOPYC,
2013
7.1.3. MeTognyeckune pa3paboTku
ABTOpHI, 3arnasue M3patenscTBo, rof
N3.1 Cambiruud C. N, [JenoBoe obuweHue: yyeb. nocobue M.: KHOPYC,
PygeHko A M. 2013

7.2. TepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALWOHHOW ceTn ” HTepHeT”

31  [enoBoe obuweHue :yyebHoe nocobue ana 6akanaBpos / aBT. cocT. M. H. Ky3Heuos. - 10-e n3g. -
MockBsa : M3gatenbcko-Toprosas kopnopauua «Jawkos n K°», 2023. - 524 c. - ISBN 978-5-394-
05169-2. - TeKCT : aneKTpOHHbIA. - URL: https://znanium.com/catalog/product/2082499.

32  Wswmannosa, M. A [lenoBoe o6uieHune :y4yebHoe nocobue / M. A M3mainosa. - 7-e usg., ctep. -
MockBa : M3gatenbcKo-Toproeas kopnopauuns «Adawkos n K°», 2022. - 252 c. - ISBN 978-5-394-
04991-0. - TekcT : aneKTpPOHHbINA. - URL: https://znanium.ru/catalog/product/2082500.

33  )Kykosa, E. E. [lenoBoe o6uieHMe U KPOCC-KY/IbTYPHbIE KOMMYHMKaLmMmn :y4ebHuK / E. E. XKyKoBa,
T. B. CyBopoBa. — Mocksa : IH®PPA-M, 2025. — 323 c. — (Bbicwee o6pasoBaHue). — DOI
10.12737/1817722. - ISBN 978-5-16-018501-9. - TeKCT : 31eKTPOHHbIW. - URL:
https://znanium.ru/catalog/product/2170876.


https://znanium.com/catalog/product/2082499
https://znanium.ru/catalog/product/2082500
https://znanium.ru/catalog/product/2170876
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7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns
7.3.1.1 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBma 3 rogal

7.3.1.2 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.3 Kaspersky free [BecnnaTHaa nponpuetapHas NLEH3MNA |

7.3.1.4 7zip [GNU Lesser General Public License (LGPL)]

7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.6 Google chrome [YHuBepcanbHasa obuiecTBeHHas nuueHsna GNU GPL]

7.3.2 TepeyeHb NH(POPMALMOHHbBIX CNPABOYHbIX CUCTEM
7.3.2.1 Hayu4Has anekTpoHHaa 6ubnmnoteka eLIBRARY.RU

7.3.2.2 UPBUC
7.3.2.3 EnunHoe okHO focTyna K MH(popMaLnoHHbIM pecypcam

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHOIOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUAJIBHO-TEXHNYECKOE OBECIEYEHUVE ANCUNMTNMHBI (MOAY NA)
8.1 YuebHas ayautopusa Ne 110 gns npoBefeHUs yHeOHbIX 3aHATUIA BCEX BULOB

8.2 TexHuW4Yeckue cpefcTBa 06y4YeHUSN:

8.3 [lMpoekTop ACER S5200 - 1 wr.

8.4 OkpaH - 1uwr.

8.5 MobunbHbIi MK Acer - 1 wr.

8.6 CneuunanusmpoBaHHas Mebesb:

8.7 [Hocka AA-323 (yyebHas) - 1 wr.

8.8 Ctyn npenogasartend - 1 wWr.

8.9 Cron npenogasatens - 1.
8.10 Komnnekt me6enu Ne6 - 16 wwir.
8.11 Kadpeapa HanosbHaA Ha MeTal/IMYECKOM Kapkace - 1 LT.
8.12 Ayautopuu ANs camoCTOATeNIbHOWN paboThbl:

8.13 UYwuTtanbHblli 3an Ha 180 nocagouHbIX MecT. Tenesn3op, CUCTEMHbIN 610K, TpaauLMOHHbIE
cucTemMaTmyeckuid, anthaBUTHBIA KaTanorn, TeMaTuyeckme KapToTekn. KHMKHbBIA hoHg
yntanbHoro 3ana. 3 MK - paboune mecta 6nbnnoTeKapei, KCEPOKC, NPUHTEP.

8.14 3an aneKTPOHHOW UH(popMaLun. 6 nonb3osaTenbckux MK ¢ Boixogom B MHTepHeT, 1K - pabouyee
mMecTo 6ubnunoTtekaps, ckaHep. ®oHg CD- 1 DVD-ROM, cogepXawmx pasiMiHy0 UHpopMauuio:
KaTanoru, KHUru, npunoXXeHns K nepuogmyeckum nsgaHuam, obyyarowme nporpaMmbl,
3HUMKNONeAnn v T.4.

8.15 AGOHEMEHT y4ebHON NnTepaTypbl: KaTanor y4e6HO-MeTOANYECKON NNTepaTypbl, KHMKHbIA POHA,
aboHemeHTa.

9. METOANUECKUWE YKA3AHWA ANA OBYYAKO LW KMXCA MO OCBOEHWIO
3a10rom ycnewHoro oBnafeHns Mmatepuanom y4ebHom ancumnanHel «ICKyccTBO Ae/10BOr0 OOLLLEHMS»
cTyfeHTamu BY 3a aBnsercs cuctematmyeckas, rnybokas v TBopueckas paboTta Ha nekumsax u
CEMMHAPCKNX 3aHATUAX, a TakXKe CamoCToATeNbHas paboTa B COOTBETCTBUM C MaTepmanamu,
npefycMOTPEeHHbIMU HacToALW el paboyein nporpaMMoii.

AyaunTOpHbIe 3aHATUS NOCTPOEHbI B CAefytolemM nopsgke. BHavane nsyvaetcs TeopeTuyeckmii matepuan,
nocne Yero pasbupaeTcs Ha NPaKTUUYECKUX NpUMepax C Nocnefytoleii camocToATeIbHON AOMaLLHeR
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paboToii.

OCHOBHOW LeNblo NEKLNOHHBIX 3aHATUI ABNAETCA MONYyYeHUe CTyAeHTaMy CUCTEMATU3NPOBAHHbIX 3HAHU
no cnefyoLiMm OCHOBHbLIM BOMNpPOCaM: NpeaMeT 1 3afa4yu NCUX0N0rMn Kak HaykKu, MeToAbl
MCUXOMOrMYECKOro UCCNef0BaHNA, UCTOPUSA Pa3BUTUA NCUXONOTMYECKOT0 3HAHWA; MOHATUE NCUXMKN,
CTPYKTYpa MCUXUKW Ye/I0BEKA, Pa3BUTUE MCUXUKU, B3aUMOCBA3b NCUXMKN N OpraHu3ma; noHsaTue
NMYHOCTW, CTPYKTYpa IMYHOCTU, OCHOBHbIE TEOPUU TMYHOCTU, CBOMNCTBA IMYHOCTMW; NOHATUE FPYNMbl,
Knaccugpukauum coumanbHbiX rpynn, oblieHne B rpynne, NM4epcTBo, NCUX0N0rMyeckas COBMECTUMOCTb.
Nexuma noctpoeHa B cregytolwem nopsgke. BHavane faetcsa nnaH nekunu, ganee o6bacHaeTcs
TEeOopeTMYeckuii maTepuan, ¢ NpuBefeHVEM NPaKTUYECKUX NMPUMEPOB 0OBACHSAOLWNX UX NPUMEHEHWEe Ha
NpakTuKW. Ang npoBefeHns NeKLMOHHOIO 3aHATUSA B Bbllle NpUBeLeHHOM MOpsAKe, MCNO/b3yeTCs LOCKa
(ecnun HY>XHO - MPOEKTOP).

OCHOBHOW LeNblo NPakTUYeCKNX 3aHATUI ABNSETCA 00yYeHMe OCHOBHbIM HaBbiKam M npuemMam M3y4yeHus
CBOWCTB IMYHOCTU, & Tak Xe KOHTPO/Ib 3a XO40M BbINO/HEHUS CAMOCTOATE/IbHON paboTbl ¥ pacCCMOTPEHME
Hanbosee CMOXHbIX, CMOPHbIX WX B3aMMOCBA3aHHbIX BOMPOCOB. [paKTuyeckue 3aHATUSA NMPOXOAAT No
cnegywowmmM gopmam: TpaguUMOHHAA, fenoBas urpa, Mo3roBoi WTypM. Cnonb3yrTcs TeXHUYECKne
cpeacTsa npenojaBaHus.

CamocToATeNbHbIe 3aHATUA NpejnonaraT paboTy CTyLeHTa Co CNeAyoWwnMm NCTOYHUKAMU:

OCHOBHas nuTepartypa,

[JOMNONHUTENbHAA NUTepaTypa, ykazaHHas B CMCKe NUTepaTypsl,

Hayu4Has nuTepaTypa, He yKazaHHas B CMUCKe ITepaTypsl,

KOMMeHTapuu, y4ebHNKKN, yyebHble Noco6Us POCCUNCKUX YUEHBIX,

martepuasbl, pacnonoXeHHble B ceTu Internet,

martepuasbl, Kacarlimecs MexayHapoLHbIX KOH(epeHL i No Bonpocam Ncuxosiornu, 4enoBoro o6LeHuns.

cTp. 9



MWHWNCTEPCTBO HAYKW M BbICLLEIFO OEPA30BAHWA POCCUIACKOW ®ELEPALINN

defepanbHOe rocyfapcTBeHHOe 610KETHOe 06pa3oBaTe/lbHOe yUpexaeHne BbICLLEero
obpasoBaHus

«AHIapCKUN rocyaapCcTBEHHbIN TEXHNYECKUIA
(®FEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMWHa
«0? » 02 r.

KOHCprI/IpOBaHI/Ie N PEXNMHaA ONTUMU3alynA
XUMNYECKON TEXHUKMN

paboyas nporpamma gMCcuUMUNAnUHbl (MOAYNSA)

3akpensieHa 3a Kageapoii MallnHbl U annapaTbl XMMUYECKMX NPOM3BOACTB

Y4ebHbIi nnaH 215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonoru4yeckue MalUWHBbI
obopyposaHue"
Keanutukauymsa MarmcTp
®dopma 06yyeHus 3ao4Has
O61as 6 3ET
Yacos no yuyebHOMy 216 Bunabl KOHTPONA Ha Kypcax:
B TOM uucne: JK3ameHbl 1
ayAMTOpPHbIE 3aHATUSA 30
caMmocToaTenbHas paboT 177
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
MToro
Bug 3aHATMNA yn PN

Nekunmn 8 8 8 8
MpakTuyeckune 22 22 22 22
MToro aya. 30 30 30 30
KoHTakTHas paboTa 30 30 30 30
Cam. paboTa 177 177 177 177
Yacbl Ha KOHTPONb 9 9 9 9

nToro 216 216 216 216
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Mporpammy coctaBun(un):
KTH, gou.kad.MAXI, AcnamoBs A.A.

PeueH3eHT(bl):
KTH, 1-blii 3am. reH. aup. OO0 HTL, «MpkyTckHNNxummalu», KysHeuos K.A.

Paboyas nporpamMmma gUCLUNANHBI
KoHCTpyupoBaHue 1 pexkxMMHas onTUMMU3aumsa XUMUYECKON TEXHUKM

paspaboTaHa B cOOTBeTCTBUMN ¢ PTOC:

PesepanbHblll TOCYAAPCTBEHHBIN 06pa3oBaTe/bHbIA CTaHAAPT BbICLIEro 06pa3oBaHus - marucrparypa no
HanpasneHuto noarotosky 15.04.02 TexHONOrM4Yeckne mMawinHbl U o6opygosaHme (Npukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

coCTaB/leHa Ha OCHOBaHUA yLI66HOFO nnaHa:

HanpasneHune 15.04.02 "TexHONOrMYeCcKMe MallMHbl U 060pyaoBaHue”
04006pEeHHOr0 Y4YéHbIM coBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma 0ao6peHa Ha 3acefiaHum YMC hakynbTeTa

Cpok gericteusi nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25

cTp. 2
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1. LEJSTIN OCBOEHNA ANCLUNMNNVNHBI
11 Uenbio gUCUUNANHLI ABNAETCA:

1.2 - HayuuTb ¥ NOArOTOBUTL CTYAEHTOB PacCYMTbIBaTb M KOHCTPYMPOBaTb AeTasn annaparos,
paboTaloLwmx B LLMPOKOM AMana3oHe AasBneHuWi 1 TemnepaTyp, B pa3Ho06pasHbIX
TEXHONOIMYEeCKUX cpesax;

1.3 - 3HaTb COBPEMEHHbIE LOCTMXEHMUS NPU KOHCTPYMPOBAHMM M pacyéTe B 061aCTV XMMUYECKOTO
MalLUMHOCTPOEHUS;

1.4 - NPUMeHATb KOMMIEKCHbIA MOAXOA K pelleHno NpakTUYecKnx 3ajau;
15 - yuuTbiBaTb OCOGEHHOCTU XMMWUYECKOT0 annapaTtocTPOeHUs.

2.3A0AUN
2.1 3agauu AMCUMNANHBI: NO3BONAT CTYAEHTY Kak GyayuiemMy cneymanncTy 3HaTb: METOAMKY aHanusa
Harpys3ok Ha 00beKT (annapart, y3en, AeTanb); CTaH-4apTHbIE Y HECTaHZapTHble MeTOA4bl pacyéTa Ha
NMPOYHOCTb 3/1IEMEHTOB 060pPyA0BaHMsA, NpaBuNa 6e30MacHOro KOHCTPYMpPOBaHNA 060pyf0BaHNS,
HaXOoAALLeroca nog AasneHWeM, NoL60p CTaHAAPTHbLIX N HOPMUPOBAHHbLIX 31eMEHTOB
TEXHONOTMYecKoro 060pyaoBaHms.

3. MECTO ANCuUMNnAMHBbI B CTPYKTYPE OO
Lukn (pasgen) OOMM: 61.0.08
3.1 Tpeb6boBaHUS K nNpeaBapuTeIbHON NOArOTOBKE 00y4atoLlerocs:
3.2 AucumMnanHbl N NPaKTUKKU, 419 KOTOPbIX 0CBOEHME AaHHOW ANCUMNANHBLI (MOAyNs)
HEe06X0AMMO KaK NpefLLecTBYHOLLEE:

3.2.1 CoBpemMeHHble MalWHbI 1 annaparbl XMMNUYECKMUX MPON3BOACTB

3.2.2 BbINONHEHME, MNOATOTOBKA K Npoueaype 3awwuTbl U 3aLimMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboThl

4. KOMMNETEHLUW/WV OBYYAIOLEFOCHA, ®OPMVPYEMBbIE B PE3Y/IbTATE OCBOEHUSA
AVNCUUNNAUNHBI (MOAY NA)

OrlK-4: CnocobeH paspabaTbiBaTb MeTOLMUYECKNE N HOPMATUBHbIe JOKYMEHTbI NpU peannsaynm
pa3paboTaHHbIX MPOEKTOB M NPOrpamMmm, HarnpasB/ieHHbIX Ha CO3faHue y3/10B U AeTanell MalluH;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB METOANYECKONW U HOPMaTUBHON AOKYMEHTaLUN,
paspabaTbiBaeMOl Npu peann3alnum NpoeKToB U NPOrpaMm, Hanpas/ieHHbIX Ha CO34aHune
Yy3N10B 1 AeTanein MalivH 1 annapaToB XMMUYECKUX NPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM ypPOBHe COCTaB METOAMYECKON M HOPMATMBHOM LOKYMeHTauuu, paspabaTbiBaeMoli
Npu peann3auumn NPOEKTOB ¥ MPOrpaMM, HanpaBieHHbIX Ha CO3[aHue Y3108 U geTanel
MalLMH 1 annapaTtoB XMMWUYECKMUX MPOU3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COCTaB METOAMYECKOM U HOPMATUBHOMN JOKYMeHTauuu,
paspabaTbiBaeMOl Npu peann3aLnum NpoeKToB U NPOrpaMm, Hanpas/ieHHbIX Ha CO34aHune
Y3/10B 1 AeTanein MalvH 1 annapaToB XMMMUYECKUX NPON3BOACTB

YMeThb:

YpoBeHb 1 Ha NOpPOroBoM ypoBHe pa3pabaTbliBaTb METOAUYECKUE M HOPMATUBHbIE JOKYMEHTbI Npu
peanunsayun paspaboTaHHbIX MPOEKTOB Y NPOrpaMm, HanpaBfieHHbIX Ha CO3jaHue Y3108 1
JeTaneil MaluH 1 annapaToB XMMUYECKNX NPON3BOACTB

YpoBeHb 2 Ha 6a30BOM YpPOBHe pa3pabaTbiBaTb METOLUYECKNE N HOPMATUBHbIE LOKYMEHTbI MpK
peanusaumu pazpaboTaHHbIX MPOEKTOB U NPOrpamMm, Harnpas/ieHHbIX Ha CO3JaHune Y3108 U
JeTanei MaluH 1 annapaToB XMMMUYECKNX NPON3BOACTB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE METOAMYECKME N HOPMATUBHbIE AOKYMEHTbI MPU peanunsaunm
pa3paboTaHHbIX MPOEKTOB M NPOrpaMM, HarpaBfeHHbIX Ha CO3[aHWe Y3/10B 1 AeTanei MalluH
1 annapaToB XMMUYECKNX NPOM3BOACTB

Bnapgetsb:
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YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMu pa3pabaTkym MeTOLMYECKUX Y HOPMATUBHbIX LOKYMEHTOB
npu peanusauny paspaboTaHHbIX MPOEKTOB M NPOrpaMM, HanpaBfieHHbIX Ha CO3JaHne Y308
M geTaneit MalwmnH 1 annapaTtoB XMMUYECKUX MPOU3BOACTB B paMKaX BbIMO/IHEHWNSA BbIMYCKHOM
KBaIMPUKaLMOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM ypPOBHe HaBblKaMu pa3pabaTku MeTOLUYECKUX N HOPMATUBHbLIX JOKYMEHTOB Npu
peanusauuy pa3paboTaHHbIX NPOEKTOB M MPOrpaMM, Hanpas/ieHHbIX Ha CO34aHue Y3108 U
JeTaneil MalwmnH 1 annapaTtoB XMMUYECKUX NMPOU3BOACTB B paMKaX BbIMONHEHUS BbIMYCKHOM
KBanMUKaLMOHHOW paboThl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHe HaBblKamu pa3pabaTku MeToAMYECKUX N HOPMATUBHbIX AOKYMEHTOB
npu peanu3aumm paspaboTaHHbIX MPOEKTOB 1 NPOrpaMm, Hanpas/ieHHbIX Ha CO3JaHune Y3108
N fetanei MalnH 1 annapaTtoB XMMUYECKMX MPOU3BOACTB B paMKaX BbIMOIHEHUS BbIMYCKHOM
KBaNMPUKaLMOHHON paboThbl

OlNK-9: CnocobeH pa3spabaTbiBaTb HOBOE TEXHONOIMYeCKoe 060pyA0BaHUE;

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YpPOBHE TUNOBbIE KOHCTPYKLMU TEXHONOTUYECKOro 060pyA0BaAHMUA XUMMUYECKUX
npon3Bo/CTB

YpoBeHb 2 Ha 6a30BOM YPOBHE TUMOBbIE KOHCTPYKLMUM TEXHONOTMYECKOTO 060pYyJ0BAHUS XMMUYECKUX
MpPoOn3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE TUMOBbIE KOHCTPYKLMMN TEXHOOTMYECKOr0 060pyL0BaHMA
XVMUYECKMNX NPON3BOACTB

YMeThb:
YpoBeHb 1 Ha NOPOroBOM YpOBHe pa3pabaTbiBaTb HOBOE TEXHOOTMYECKOe 060pya0BaHNE B paMKax
BbINOJIHEHWSA BbIMYCKHOM KBa/IM(PUKALNUOHHOK paboThbl

YpoBeHb 2 Ha 6a30BOM YPOBHe pa3pabaTbiBaTb HOBOE TEXHONOIMYECKOe 060pya0BaHNe B pamMKax
BbIMO/IHEHNSA BbIMYCKHON KBaNN(PUKaLMOHHON paboThbl

YpoBeHb 3 Ha NPOABUHYTOM YpOBHE pa3pabaTbiBaTb HOBOE TEXHONOrMYECKOe 060pyA0BaHME B paMKax
BbINOJIHEHWSA BbIMYCKHOM KBa/IM(PUKALNUOHHOWK paboThbl

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKamMun pa3paboTKyM HOBOTO TEXHOIOrMYECKOro 060pyoBaHnsA B
pamKax BbIMOIHEHWS BbIMYCKHON KBann(UKaLUNOHHO paboThl

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKamMy Pa3paboTKM HOBOTO TEXHOOTMYECKOr0 060pyA0BaHNs B
pamKax BbIMO/IHEHWS BbIMYCKHOW KBaNM(pUKaALUOHHONK paboThbl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMU pa3paboTKM HOBOTO TEXHONOMMYECKOro 060pyL0BaHUA B
pamKax BbIMO/IHEHWS BbIMYCKHOW KBaNM(pUKALUOHHONK paboThbl

MK-3: CnocobeH ynpaBnATb pesy/sibTaTamu Hay4YHO-UCCeL0BaTeIbCKUX U OMNbITHO-
KOHCTPYKTOPCKNX paboT

3HaTb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE OCHOBHbIE MOHATUA B 06/1aCTW Hay4YHO-UCCNeL0BaTE/IbCKUX W OMbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI MIaHUPOBaHWA, OpraHn3aLmio 1 ynpasieHne pesynbrataMmu
Hay4YHO-UCCNef0BaTeNbCKMUX U OMbITHO-KOHCTPYKTOPCKMUX PaboT B pamMKax BbIMO/HEHNA
BbIMYCKHOW KBanM(pMKaLNOHHON paboThbl

YpoBeHb 2 Ha 6230BOM YPOBHE OCHOBHbIE MOHATUA B 061aCTN Hay4YHO-UCCNE[0BATENbCKMUX U ONbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI MIAaHUPOBaHWA, OpraHn3aLmMio 1 ynpasieHne pesynbrataMmu
Hay4HO-MNCCNef0BaTeNbCKUX U ONbITHO-KOHCTPYKTOPCKNX PaboT B pamMmKax BbIMONHEHNS
BbIMYCKHOW KBanM(MKaLNOHHOM paboThbl

YpoBeHb 3 Ha MPOABUHYTOM YPOBHE OCHOBHbIE MOHATUS B 06/1aCTV HAYYHO-UCCEA0BATENbCKNX U
ONbITHO-KOHCTPYKTOPCKMX paboT, OCHOBbI NaHUPOBaHWA, OpraHM3aLmio 1 yrnpasnieHue
pe3ynbTaTaMy Hay4YHO-MUCCNeA0BaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKNX paboT B paMKax
BbIMOJIHEHWSA BbIMYCKHOM KBa/IMPUKALNUOHHOWK paboThbl

YMeThb:
YpoBeHb 1 (opmynupoBaThb NPU3HaKKU paboTbl COOTBETCTBYIOLWNE HAYUYHO-UCCNEL0BaTEIbCKUM U OMNbITHO
-KOHCTPYKTOPCKUM paboTam, onpesenaTb HayYHY HOBU3HY, MPaKTUYECKY 3HAYMMOCTb U
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aKTyanbHOCTb paboTbl
YpoBeHb 2 yMeTb 4aCTMYHO, He B MOJIHOM 06bEME YNpaBATb pe3ynbTaTaMu Hay4YHO-UCC/ef0BaTeIbCKMUX
1 ONbITHO-KOHCTPYKTOPCKUX paboT, HanpaBneHHbIMY Ha pa3paboTKy HOBOIO
BbICOKO3()(DEKTUBHOT0 TEXHO/IOMMYECKOro 060pyL0BaHNA XUMUYECKUX NPON3BOACTB
YpoBeHb 3 yMeTb CUCTEMATU3NPOBAHHO YNpPaBiATb pe3ybTataMu Hay4YHO-UCCeL0BaTEIbCKUX W OMbITHO
-KOHCTPYKTOPCKMX paboT, HanpaB/ieHHbIMU Ha pa3paboTKy HOBOro BbICOKOI((EKTUBHOTO
TEXHONOINMYECKOro 060py0BaHNA XMMUYECKMUX NPON3BOACTB

Bnapgetsb:
YpoBeHb 1 OCHOBaMW ynpaBieHUs HayYHO-MUCC/IeOBATE/IbCKUX U OMbITHO-KOHCTPYKTOPCKUX paboT B
pamMKax BbIMONHEHUSA BbIMYCKHON KBaNMMUKaLUOHHOW paboThbl

YpoBeHb 2 CNOCOBGHOCTbIO K OpraHM3alum 1 ynpaBneHnto Hay4Ho-1ccnefoBaTelbCKUMU 1 ONbITHO-
KOHCTPYKTOPCKMMYW paboTaMu, HanpaBfeHHbIMU Ha pa3paboTKy HOBOrO
BbICOKO3()(HEKTUBHOI0 TEXHONOTMYECKOro 060py40BaHNS XMMUYECKUX NPOU3BOACTB

YpoBeHb 3 HaBblKaMu yrnpaBneHus pesysibtataMy COOCTBEHHbIX HAyYHO-UCCNeA0BaTeIbCKUX N OMNbITHO-
KOHCTPYKTOPCKMX paboT B pamMmKax BbIMOMHEHUS BbIMYCKHON KBaNN(UKALMOHHON paboThbl
B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWMACA LO/KEH
4.1 3HaTtb:
4.1.1 obuwme NPUHLMNBbI KOHCTPYUPOBAHNS MalLWH 1 annapaToB 0Tpac/au, MeToAbl pacyeTa u
KOHCTPYMPOBAHMSA TOHKOCTEHHbIX U TONCTOCTEHHbIX COCYAO0B, Pa3beMHbIX U HepasbeMHbIX
COELMHEHWIA, KONOHHbIX annapartos.

4.2 YMeTb:

4.2.1 COCTaBNsATb pacyeTHble CXeMbl, pacCUYMUTbIBaTb HA MPOYHOCTb M XXECTKOCTb, OCHOBHbIE feTanun u
Y3/bl XMUMUYECKUX MaLlIUH 1 annapaToB; NpPaBuUIbHO BblGMpaTb KOHCTPYKUNOHHbIE MaTepuassl C
YUYeTOM Tpe60oBaHMNIA NPOYHOCTU, KOPPO3MOHHOW YCTONUYMBOCTM U AP.; BbIMOMHATH 3CKU3bI 1
yepTexu paspabarbiBaemMblX KOHCTPYKLMIA; UCNOb30BaTb MH(OPMALMOHHbIE TEXHONOT UK NPK
KOHCTPYMPOBaHMM MaLUUH W annapaToB; rpaMOTHO 0(OPMIATL KOHCTPYKTOPCKYH JOKYMEHTALMIO
c yyeTom TpeboBaHuii ECK/,.

4.3 Bnapetsb:

4.3.1 HaBblKaMu pa3paboTKM paboyeit NPOEKTHON N TEXHUUYECKON AOKYMeHTauun, oopmaeHuns
3aKOHYEHHbIX MPOEKTHO-KOHCTPYKTOPCKNX paboT Cc NPOBEPKO COOTBETCTBMA paspabaTbiBaeMblX
NMPOEKTOB N TEXHUYECKON JOKYMEHTaLUnM cTaHAapTaM, TEXHUYECKUM YCIOBUAM U ApYTUM
HOPMaTMBHbIM AOKYMEHTaM.

5. CTPYKTYPA N COAEPXAHWE AANCUMNNNNHBI (MOAYA)
Koz HanmeHoBaHuve pa3genoB 1 Cemectp/ YacoB KomneTeH- JluTepatypa WHTe [MprmeyaHve
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.

Pasgen 1
11 [Tema/



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 6

Bbibop 1 1 OrnkK-4 nii 0
KOHCTPYKLMOHHOTO ONK-9NK n1.2nz2.1
maTepuana. -3 n2.2 N2.3
Knaccuukaumns un 31 32

061acTb NPUMeHeHns
KOHCTPYKLMNOHHbIX
maTepuanos.
MexaHun4yeckune Kputepum
paboToCnoco6HOCTM
XUMUYECKOTO
obopyaoBaHus.
Jonyckaemble
HanpshxeHus. Paboyee,
YC/I0BHOE, pacyeTHOe "
npobHoe aasneHue.
Paboyas 1 pacyeTHas
Temnepartypa. ["naBHble
HanpsKeHUs 1 NIoLWanKu.
OKBUBaNEHTHbIE
HanpsHXXeHuns.
Knaccuyeckune Teopun
(rmnoTesbl)

npoyHoctu. /Nek/

Bbi6op 1 15 OrlnK-4 ni1 0
KOHCTPYKLUMOHHOIO OMK-9NK  Ni.212.1
maTepuana. /Cp/ -3 n2.2n2.3
31 32

PacueT Hanps>XXeHUin n 1 4 OlnKkK-4 nil1 0
3KBMBAJIEHTHbIX OnK-9nNK ni.z2nz.1
Hanps>XeHni B -3 n2.2 n2.3
TOHKOCTEHHbIX 060/104KaXx. 21 32 33
lMpoBepka 24

paboToCNOCOBHOCTY B
YCI0BUAX 3KCMNyaTaumum un
ncnbiTaHuia. /Mp/

PacueT Hanps>XXeHUin n 1 15 OlnKkK-4 nil1 0
3KBUBA/IEHTHbIX ONnkK-9nNK Mi1.2n2.1
Hanps>XeHni B -3 n2.2 n2.3
TOHKOCTEHHbIX 060/104YKaX. 1 32
lMpoBepka

paboToCNOCOOHOCTY B
YCI0BMAX 3KCMNyaTaumum un
ncnbitanuii. /Cp/
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PacueT Hanps>XXeHUin n 1 1 OrlnK-4 ni1 0
3KBUBAJIEHTHbIX ONnK-9NnK Mi1.2n2.1
Hanps>XeHni B -3 n2.2n2.3
TOHKOCTEHHbIX 1 32

060/M104Kax.Y paBHeHne
Nannaca. HanpsxeHuns B
TUNOBbIX TOHKOCTEHHbIX
060M104Kax BpalleHus: B
cihepe, LMNMHAPE, KOHYCE,
annunconpe, Tope.
KOHCTPYKLMOHHBIW pacyeT
TOHKOCTEHHbIX 060/104eK
no rmnoTtesam NPOYHOCTMW.
MprbaBkn K TONWMHE
cTeHkun. KosppuumneHt
MPOYHOCTU CBAPHOIO

wea. /Nek/
HanpsaxeHnsa B CTeHKax 1 15 OrnkK-4 nil 0
annapaTos. Yc/ioBue OMK-9NK  Ni.212.1
npoyHocTun. /Cp/ -3 n2.2 n2.3
31 32

PacueT TMnoBoro cocyga 1 4 OrlkK-4 nii 0
nos BHYTPEHHUM OMK-9NK  Ni.212.1
fasneHuem. /Tp/ -3 n2.2 N2.3

31 32 33

34
PacueT TMnoBoro cocypa 1 15 OrlK-4 nii 0
noj BHYTPEHHUM OnK-9 NK n1.2nz2.1
fasneHunem. /Cp/ -3 n2.2n2.3
31 32

O60104YKK, HArpy>KeHHbIE 1 1 OrnK-4 niil 0
BHELLUHUM [laB/IeHUEM. OMK-9NK  Ni.212.1
MecTHas n obuias -3 n2.2 n2.3
YCTONYMBOCTb 060/10Y4EK. 31 32
Cnocobbl yKpenieHus
060/104EK, HArpy>XeHHbIX
HapYy>XHbIM [aB/IEHNEM.
CTaHfapTHbIN pacuyeT
HenoAKpennéHHbIX
rnagknx 06004ek,
Harpy>eHHbIX BHELUHUM
LaBneHunem.
MopkpenneHHble
0060/104KW MOJ, BHELLHUM
fasneHvem. /Nek/
PacueT TMnoBoro cocypa 1 4 OrlK-4 nii 0
noj Hapy>XHbIM OnK-9nNK ni.z2nz2.1
nasnenvem /Mp/ -3 n2.2 N2.3

31 32 33

34

PacueT TMnoBoro cocyga 1 15 OrlkK-4 nii 0
nos Hapy>XHbIM OMK-9NK  Ni.212.1
fasneHunem. /Cp/ -3 n2.2 n2.3

31 32
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MopkpenseHHble
000/104KKN MOA BHELLHUM
fasneHvem. Pac4yeTHas
AVMHA NPU NOAKPENIeHUN.
OonTummsauns
KOHCTPYKLUKN 060104KK
no mMacce nyTem
N3MEHEeHUNs pacyeTHOW
AAnHbl. CTaH4apTHbIN
pacyeT YKpenjeHHbIX
o6onouek. /Cp/

PacueT 060no4yek npu
COBMECTHOM [JeliCcTBUN
BHELUHEro [aBfeHuns,
0CEBOWA CXXMMatoLLen n
NOMNepeYHol cun un
n3rnbaroLero
MOMeHTa. /Jlek/

Pacuet o6onoyek npu
COBMECTHOM [JeliCcTBUN
BHELUHEro [aBneHuns,
0CEBOWA CXXMMatoLLen n
nonepeyvHon cun n
n3rnbaroLero
MomeHTa. /Cp/

YKpenneHne 0TBepCTUil B
060104Kax.
eomeTpuyeckuii
KPUTEPUI yKpenneHns
OTBEPCTUI. YKpenneHue
OLJMHOYHOTIO U
B3aMMOB/INAIOLLLNX
oTBepcTuin. /Nek/

YKpenneHve 0TBepCTUin B
060/104Kax.
KoHLeHTpaTopbl
Hanps>XXeHUn n

KO3 (YULMEHT
KOHLeHTpaLuuu
Hanps>XeHn.
FeomeTpuyecKkuii
KpUTEpUn yKpenneHus
OTBEPCTUI. YKpenneHue
OLJMHOYHOTIO U
B3aMMOB/INAIOLLLNX
oTBepcTuil. MoHATME O
pacyeTe No KpUTEPUIO
TpewmHocTpoiikocTu. /Cp/

1 15
1 1
1 15
1 1
1 15

OrnkK-4
OMK-9 NK
-3

OlnkK-4
OnkK-9 kK
-3

OrlnkK-4
OnkK-9 kK
-3

OrnkK-4
OMKkK-9 NK
-3

OrK-4
OMK-9 NK
-3

ni1
niz2n2.1
n2.2 N2.3

31 32

ni1
niz2n2.1
n2.2 N2.3

31 32

ni1
niz2nz2.1
n2.2 Nn2.3

31 32

ni1
niz2n2.1
n2.2 N2.3
31 392 35

ni1
niz2n2.1
n2.2 Nn2.3

31 32
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Onopbl annaparos.
TnNoBble KOHCTPYKL MM
onop. PacyeTHble
Harpysku Ha onopbl
annapatos. Pacuer
3/1EMEHTOB OMOpPbI Ha
MPOYHOCTb U
yCTORUMBOCTb. Pacuer
KpenieHus onop Ha
YyCTONYMBOCTb anmnapara
OT onpokuabiBaHua. /Jlek/

PacueT BeTpoBOii
Harpysku ans KoNOHHOro
annapara, nog6op un
npoBepKa onopsl
annaparta. /Mp/

PacueT BeTpoOBOi
Harpy3sKku A KOJIOHHOr0
annapara, nog6op u
npoBepKa onopsl
annapara. /Cp/

®dnaHueBble pasbeMHbIE
coeanHeHnss. OCHOBHblE
3/1eMEHTbI PNaHLEeBoro
COeNHEHUS.
KOHCTpyKUumn raHues.
Kputepun
paboToCcnoco6HOCTM
(hnaHLeBbIX COEANHEHNA.
PacueTHble 60/1TOBbIE
Harpysku. MexaHu4eckue
KpuTepuu
paboTocnocobHOCTH
3N1eMeHTOB (hnaHLeBoro
coeanHeHuna. OnacHble
CeyeHus, pacyeTHble
Harpys3ku 1 HanpsXxeHus B
NPUBapHLIX B CThIK U B
NAOCKUX NPUBAPHBIX
thnaHuax. /Nek/

Pacuet TMnosoro gnaHua
NMPWBAPHOTO BCTbIK C
YN/IOTHEHUEM BbICTYN-
BnaguHa. /Mp/

Pacuet TMnoBsoro gnaHua
NMPMUBapHOro BCTbIK C
YNJI0THEHWEM BbICTYI-
BnagmHa. /Cp/

1 OrlnkK-4
OMK-9 NK
-3

4 OlnkK-4
OnkK-9 kK
-3

15 OrlnK-4
OnkK-9 kK
-3

1 OrlnK-4
OMK-9 NK
-3

4 OlnK-4
OnkK-9 kK
-3

15 OrlnK-4
OMkK-9 NK
-3

ni1
niz2n2.1
n2.2 N2.3

31 32

ni1
niz2n2.1
n2.2 N2.3
31 32 33
35

ni1
niz2nz2.1
n2.2 Nn2.3

31 32

ni1
niz2n2.1
n2.2 N2.3

31 32

ni1
niz2n2.1
n2.2 N2.3
31 32 33
34 36
ni1
niz2n2.1
n2.2 N2.3
31 32

0

cTp. 9
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Cocygabl 1 3aTBOpbI 1 1 OrnkK-4 nii 0
BbICOKOI0 faBneHus. OMK-9NK  N1.2/12.1
KoHCTpyKUMK 1 cnocobbl -3 n2.2 n2.3
N3roToB/IEHUS. 21 32
MpenmyuiecTsa

MHOTOC/ONHON TEXHUKN.

OnddepeHynansHoe

ypaBHEHWSA paBHOBECUS
TONCTOW TPyObI Npu
COBMECTHOM [IEACTBUM
Hapy>XHOro U BHYTPEHHEro
[aBNeHUN. Y paBHeHUA
Name. KoahuumeHT
TO/ICTOCTEHHOCTU. AHanus
HanpsHXXeHHO-
LedopMMPOBaAHHOIO
COCTOSIHUA TONCTOCTEHHON
Tpy6bl. TemnepaTypHble
HanpshkeHnsa. Cnocobbl
YNPOYHEHNS COCY[0B
BbICOKOI0O JaB/ieHUS.

A heKkT aBTOPpeTTAKA
(aBTOCLIEN/IEHNSA) B CTEHKE
cocyja BbICOKOT0
fasneHus. MNpegensHoe
[aB/fieHne. Ycnosue
nnacTU4ecTu B ypaBHEHUN
paBHOBECMKA cocyaa
BbICOKOIO AaB/eHus.
Pacuét CB/ no

npegesbHoOMy
fasneHuto. /Jek/
YpaBHeHua flame. 1 15 OrnkK-4 nii 0
KoathpuuymeHT OonK-9 MK  ni2n2.1
TONCTOCTEHHOCTU. /Cp/ -3 n2.2 n2.3
31 32

PacueT cocyfa BbICOKOTO 1 2 OrlK-4 niil 0
[JaBfieHUsa No ypaBHEHUAM OMK-9NK  N1.2/2.1
Name v no npefefibHOMY -3 n2.2 n2.3
[laBNeHunto. 21 32 33
ConoctasneHune
pacuétos. /Tp/
PacueT cocyaa BbICOKOro 1 12 OlnK-4 0
[laB/ieHNsA Mo YpPaBHEHUAM OMnKkK-9 NK
Nlame v no npefenbHoMy -3
[laB/IeHNIO.
ConoctasneHune
pacuéToB. /Cp/
MoAaroToBka K 1 9 OrnkK-4 nil 0
JK3ameHy /Ok3ameH/ OonK-9 NK ni2n2.1

-3 n2.2n2.3

31 32

6. POHA OLEHOYHbIX CPEACTB
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6.1. KOHTpoOsbHbIe BONPOCHI U 3afaHusA

PeweHwne 3aga4 no remam:
- Hanps>XeHnsa B TOHKOCTEHHbIX KOHCTPYKLMAX
- KOHCTPYKUMOHHBIN pacyeT TOHKOCTEHHbIX 060/104eK
- O60M10YKN, HArpy>KeHHbIE BHELIHUM [aB/IEHNEM
- PacyeTt 060104eK NpM COBMECTHOM AENCTBUM HArpy3okK
- KpaeBble adthekTbl B 060104Kax
- YKpenjieHne 0TBepCTMiA B 060104KaxX
- Onopebl annapaToB. BeTpoBas Harpyska.
- ®naHueBble pa3beMHbIe COeANHEHUA
- Tennoo6MeHHUKHN
- Cocyfbl BbICOKOTO [jaB/IeHNS B YNPYroM COCTOAHUN
- Cocyfbl BbICOKOTO [jaB/IeHNs B NaCTUYHOM COCTOAHUN

6.2. TeMbl NMCbMEHHbIX paboT
TemaTtuka KypcoBbIX paboT:
- PacyéT n KOHCTpyuMpoBaHMe peakTopa C 3/IMMTUYECKUMU KPbILKOW U AHULLEM.
- Pacyét n KoHCTpympoBaHuMe peakTopa C 3N/IMNTUYECKON KPbILLIKOA N KOHUYECKUM [HULLEM.
PacyéT 1 KOHCTPYMpPOBaHME TeMNI00OMEHHNKA XECTKON KOHCTPYKLUN.
PacyéT n KoHCTpyupoBaHuMe BbINapHOro anmnapara.

6.3. POH[ OLEHOYHbIX CPEACTB

Bonpochkl K 3K3ameHy

1 TpeboBaHUs K XMMUYeCcKOMYy 060pyaoBaHu0 1 TpeboBaHus PocTexHad3opa K 060pyLoBaHuIo,
paboTaroLwemMy nos AaBneHUEM.
2. JTanbl KOHCTPYNPOBAHUSA W3AENNIA.

3 MexaHu4eckne XapakTepUCTUKMN CTanei.

4 OCHOBHble KOHCTPYKLUWOHHbIE MaTepuanbl, MPUMEHAEMbIE B XMMUYECKOM MALLUVHOCTPOEHUN.
5 Ctann 1 06nactb UX NPUMEHEHUS.

6. Bo3geicTBUA ¥ pacyeTHble HArpy3kyu Ha 31eMEHTbl XMMUYECKOT0 060py0BaHus.

7 MexaHunyeckme Kputepum paboTocnoco6HOCTM XMMMYECKOro 060pyA0BaHuS.

8 Pabouee, yCNoBHOe, pacyeTHOe M NpobHoe AaBneHue. Paboyas n pacyeTHas Temnepartypa.
0. OKBUBANEHTHbIE HANpsXXeHusa. Teopuu NPOYHOCTH.

10. [(NaBHble HaNpPSXXeHWa 1 rnaBHble NaoWanKu.

11 Jonyckaemoe HanpskeHue.

12. Il Teopns NPOYHOCTN (HAMBONbLUMX KacaTeNbHbIX HanpsXeHWiA).

13. IV Teopua NpoYHOCTU (3HEpreTmyeckas).

14. Mpun6aBKM K TOMLLINHE CTEHKMU.

15. Hanps)xeHns B 060/104Kax BpalweHUs no MemopaHHO! Teopuun (LUAMHAP, KOHYC, 3NMMCcouna,
cepa).

16. PacueT TONWMWHbI LUANHAPUYECKOW CTEHKM MO TEOPUAM MPOYHOCTHU.

17. CraHfapTHble pacyeTbl LUAMHAPUYECKOW U chepuyeckorr 060104eK NOL BHYTPEHHUM [aBNEHUEM.
18. KOHCTPYKLMN KOHUYECKUX 060/104€K.

19. MeToabl YKpenneHnss 060/104YeK MO BHELIHUM [JaBfeHUEM.

20. AnddepeHynanbHoe ypaBHEHNEe paBHOBECUA 000/104KM MOJ BHELWHUM AaBEHWEM B YCUNUAX U
nepemeLLeHunnaX.

21. ®opmynbl Museca v NMankosuya AN KPUTUHECKOrO BHELUHErO [AaBMIEHNUA.

22. CTaHAapTHbIA pacyeT UUAUMHAPUYECKOW 060/104KN MO BHELWIHUM [aBfieHNEM.

23. PacueT 060/104eK Ha COBMECTHOE [eliCTBUE Hapy>XXHero fAaBfeHWnsi, 0CEBOW M NOMepevyHor Cubl u
N3rnbaroLero MOMeHTa.

24, PacueT NoAKpenseHHON LMANHAPUYECKOM 0060/104KN NOA BHELWHUM AaBleHUEM.

25. YpaBHEHNS COBMECTHOCTU AedopMalnii Npu pacyete KpaeBbiX 3h(eKTOB B 060M104KaAX.

26. PacueT kpaeBbIX athheKTOB B 060/104YKaX.

217. [eOMeTPUYECKNIA KPUTEPUIA YKPENNEHUS OTBEPCTUIA.

28. ®naHueBble coefuHeHNs. KOHCTPYKUMM (hnaHLeB M YNIOTHEHWUIA.

29. Hanps)keHns B NJIOCKOM MPUBapHOM (iaHLe.
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30. HanpskeHna B LenbHOM (raHLe.

31. HanpshkeHns B HakMAHOM (hnaHue.

32. KOHCTpYKUMK 0Onop BepTUKa/ibHbIX, TOPU3OHTaNbHbLIX W BpalaroLxca annaparos.
33. PacueT (pyHZaMeHTHOro KoJjibLa Onopbl BepTUKaSbHOro arnnapara.

34. PacueT annapaTtoB Ha YyCTOMYMBOCTb OT ONPOKUAbIBAHUSA.

35. Tennoo6bMeHHUKKN. PacyeT TPyBGHbIX peLLeToK.

36. Hanps>xeHns B TeNN00OMeHHWKe OT AaBneHuii cpeg.

37. TemnepaTypHble HanpsHXXeHUs B TENN00OMEHHUKe XECTKOW KOHCTPYKLUW.

38. Tunbl 1 cnocobbl N3rOTOBEHNA COCYLOB BbICOKOIr0O faBfieHns. NpenMyLLecTBa MHOIMOCNO0MHbIX
KOHCTPYKLMA.

39. Cnocobbl yNpoYHEHNs COCYLOB BbICOKOro AaBfieHUs. ABTOGpeTTax.

40. Hanpsa)eHua B TONCTOCTEHHOM COCY[Ee B YC/NOBUAX YMNPYroro COCTOAHUA.

41. lMpoYHOCTbL COCYA0B BbICOKOrO AaBfeHUSA B YCMOBUAX MAACTUYHOCTMU.

42. PacueT py/lOHMpPOBaHHbLIX COCYLOB BbICOKOrO AaBNEHUS.

43. LnnnbKn n nx pacyer.

6.4. NepeyeHb BMAOB OLEHOYHbIX CPEACTB

KypcoBoli npoekT

JK3aMeH

7. YHEBHO-METOANYECKOE N UH®POPMALUMOHHOE OBECNMEYEHWE ANCLUUWNTNHDI

nii

ni.z2

nz.1

n2.2

n2.3

al

32

7.1. PekomeHayemasa nuTepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue M3patenscTBo, rof
NawmHckuin A KoHCTpynpoBaHMe CBapHbIX XMMUYECKUX annapartos: M.: N[ "AnbaHc",
A., TONYNHCKNIA CNpaBOYHUK 2008
A P.

Mwuxanés M. @., PacueT 1 KOHCTpynpoBaHMe MallWH 1 annaparos M.: OOO "Toproso
TpeTbsakoB H. M.,  XuMu4yecknx nNpomnsBoAacTB: MNpumMepbl 1 3agayun: yyeb. -N3gatenbckui
MwunbuyeHko A W., nocobue Aom "APUNC", 2010
306HUH B. B,
Muxanes M. ®.

7.1.2. JononHUTeNbLHaa nuteparypa

ABTOpHI, 3arnasue M3paTenscTBo, rog

TumoHnH A Q. OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO- Kanyra: M3g-80
TEXHONOMMYECKOro 1 NPMPOA0OXPaHHOro obopyfoBaHusa:  Boukapesoit, 2002
CNpaBoOYHUK

TumoHuH A C. OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO- Kanyra: 3g-80 H.
TEXHO/IOTMYECKOro M NPUMPOA0OXPaHHOro obopyaoBaHus:  bouykapesoii, 2002
CNpaBOYHUK

TumoHnH A C. OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO- Kanyra: N3g-8o H.
TEXHONOMMYECKOro 1 NPMPOLO0OXPaHHOro obopyfoBaHusa:  Boukapesoit, 2002
CNpaBOYHUK

7.2. MNepeyeHb pecypcoB MHMOPMAaLNOHHO-TE/IEKOMMYHUKAUUOHHOM ceTn ” VIHTepHeT”
MoHukapos, V. N. KoHCTpyupoBaHue 1 pacyeT 3/1IeMeHTOB XMMUYECKOro 060pyA0BaHUS:
yue6HuK / .. MoHukapos, C.N. NMoHnKapos. - Mocksa : Anba-M, 2010. - 382 c.: un.; . ISBN
978-5-98281-174-5. - TeKCT : aneKTPOHHbINA. - URL:https://znanium.com/catalog/document?
id=2776 (paTa obpaweHnsa: 30.10.2020). - Pexxum gocTyna: no noanucke.

OCHOBbI pacyeTa ¥ KOHCTPYMPOBaHWA MallnH 1 annapaTos nepepabaTbiBalOLLMX NPOU3BOACTB :
yuebHuk / B.M. 3umHsakos, A.A. KypoukuH, M.A CnuubiH, B.A YyryHos. — Mocksa : MH®PA-
M, 2019. — 360 c. — (BbicLuee obpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/17664. - ISBN 978-5-16-010566-6. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/document?id=338503 (gata o6paweHusa: 30.10.2020). - Pexum
[locTyna: no noArucke.
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33 FOCT 34233.1-2017 Cocygbl 1 annapatbl. Hopmbl 1 MeTOAblI pacyeTa Ha NPOYHOCTL. O6LLmne
TpeboBaHMA. - TEKCT :3M1eKTPOHHbIN. - URL:
https://meganorm.rU/Index2/1/4293739/4293739672.htm (gaTa obpaweHus: 30.10.2020). -
PeXXum gocTyna: CBOOGOAHbINA.

24 TOCT 34233.2-2017 Cocypabl 1 annapatbl. HopMbl 1 METOAbI pacyeTa Ha MPOYHOCTL. Pacyer
LUNIMHAPUYECKUX U KOHNYECKUX 06eYaeK, BbIMYK/bIX Y MNNOCKUX LHULL N KPbIWEK - TeKCT :
3N1eKTPOHHBbIN. - URL: https://meganorm.rU/Index2/1/4293739/4293739671.htm (pata
obpauweHns: 30.10.2020). - Pexxum gocTyna: cBOOGOAHbIN.

35 [OCT 34233.3-2017 Cocyabl 1 annapatbl. HopMbl U METOAbI pacyeTa Ha NPOYHOCTbL. YKpenneHune
OTBEPCTUI B 06eyakax v AHULLAX NPU BHYTPEHHEM N HApY>XHOM AaBfieHUAX. Pacuért Ha
MPOYHOCTb 06eYaeK 1 LHULL NPU BHELUHUX CTAaTUYECKMX Harpy3kax Ha LWTyuep. - TeKcT :
3NeKTPOHHbINA. - URL: https://meganorm.ru/Data/662/66255.pdf (nata o6pauweHunsa: 30.10.2020). -
PeXXmm gocTyna: CBOGOAHbINA.

26 FOCT 34233.4-2017 Cocyfbl 1 annapaTbl. HOpMbl 1 MeTOAbI pacyeTa Ha NPOYHOCTbL. PacyeT Ha
MPOYHOCTb Y TEPMETUYHOCTb (PNIaHLEBbIX COeAUHEHWIA. - TEKCT : 3NeKTPOHHbIN. - URL:
https://meganorm.ru/Data/662/66252.pdf (gaTta o6pauieHus: 30.10.2020). - Pexxum gocTyna:
CBOGOAHBINA.

37 T'OCT 34233.7-2017 Cocypabl 1 annapatbl. HopMbl 1 METOAbI pacyeTa Ha MPOYHOCTb.
TennoobMeHHble annapatbl. - TEKCT : 3N1eKTPOHHBbIN. - URL:
https://meganorm.ru/Data/662/66265.pdf (gata obpawenus: 30.10.2020). - Pexum gocTyna:
CBOGOAHBIN.

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHuns
7.3.1.1 Office Pro + Dev SL [[ocygapcTBeHHbIli KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.2 NanoCAD 11 Plus [AKkagaemun4yeckas nuueH3us: cepuiiHblini Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.3 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019
CPOK fgeicTtema 3 rogal

7.3.2 TlepeyeHb NH(POPMALLMOHHbBIX CNPABOYHbIX CUCTEM

7.3.2.1 WHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX

7.3.2.2 TexakcnepT

7.3.2.3 EnunHoe oKHO focTyna K MHpopMaLnoHHbIM pecypcam

7.3.2.4 NPBUC

7.3.2.5 HayuHas anekTpoHHasa 6ubnmorteka eLIBRARY.RU

7.3.3 MNepeyeHb 06paszoBaTeIbHbIX TEXHO/IOTUA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNANTBHO-TEXHUYECKOE OBECIEYEHWVE ANCUNTTINTVNHBI (MOA4Y NA)
81 Ayg. 107. 111, 665830, r. AHrapck, 72 ke-n, 4. 19, yue6Hbiii kKopnyc Ne 2. Yuye6Haa aygutopun ans
npoBefeHNs NeKunin n npaktmk. CneuunanusnposaHHas Mebenb: focka (MenoBas TpexcTeopyaras)
- 2 WT.; cTON nNpenogaeatens - 1 wWT.; CTyn npenogasatens - 1 WT.; CTON CTYAeHYECKUi
YeTbIPEXMECTHbIN - 14 WT.; CKaMbs CTY[eHYeCcKas YeTblpexMecTHas - 14 WwT.; nektopckas TpubyHa
- 1w


https://meganorm.rU/Index2/1/4293739/4293739672.htm
https://meganorm.rU/Index2/1/4293739/4293739671.htm
https://meganorm.ru/Data/662/66255.pdf
https://meganorm.ru/Data/662/66252.pdf
https://meganorm.ru/Data/662/66265.pdf
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8.2 Ayp. 111, 665830, r. AHrapck, 72 kB-n, a. 19, yue6Hblii kopnyc Ne 2. YyebHble ayautopumn anas
NnpoBeAeHNs yUYebHbIX 3aHATUI BCeX BULOB. TexHUYecKMe cpeicTBa 00yHeHUs: MynbTUMeLMa
NPoeKTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenogasatesns - 1 LWT.; CUCTEMHbIA 6/10K - 1 WT.;
KOMMJIEKC ayAmno KOJIOHOK [J151 BOCNPOM3BeAeHMA ayamno dainna - 1 wr.; y4e6Ho-HarnsgHble
noco6ms «3anopHo-perympyrowiast apMatypa» - 4 LWT.; y4ebHo-HarnsaHble Nocoomns
«TexHosornyeckue annaparb» - 10 WrT.; HarnggHble cteHabl - 2 wr. CheyuanusnpoBaHHas
Mebenb: gocka (MenoBas) - 3 LUT.; CTON Npenogasartens - 1 WT.; CTON KOMMbIOTEPHbIN - 1 WT.; CTyN
npenogasartens - 2 LUT.; CTON CTYAEHYECKWNIA BYXMECTHbINM (WT.) - 18 LWT.; CKaMbs CTyfeHYecKas
OBYXMeCTHas - 18 Wr.; neKTopckasa TpubyHa - 1 .

8.3 Aya. 401. 665830, r. AHrapck, 72 kB-1, . 19, yue6HbIn kopnyc Ne 2. Ayautopum ans
caMoCToATeNbHOM paboTbl. CrieunannsnpoBaHHaa Mebenb: gocka (Menosasi) - 1 LWWT.; CTON
KOMMbIOTEPHbI - 20 wT.; cTyn - 20 wT. TeXHNYecKne cpeacTBa 00yUeHUs: My/ibTUMeAMA NPOEKTOP
- 1wm,; 3KpaH - 1 WT.; MOHO6M0K - 20 LWIT.; KOMIMJ/IEKC ayAnN0 KOMIOHOK A1 BOCNPOU3BEAeHUS ayamo
(havina - 1 WT.; 4OCTYN B UHTEPHET CO BCEX PabOYMX MECT.

9. METOANYECKUWE YKA3AHNA ANA OBYYAKOLWMNXCA MO OCBOEHWNIO
Y4e6HO-MeTOANYECKUM 06eCneHeHNEM ANCUUNINHBI ' KOHCTPYMPOBaHWE 1 PEXXUMHas ONTUMU3aLms
XMIMUYECKON TEXHUKMN'' SIBNSIKOTCSI CMUCKM PEKOMEHA0BAHHO NIUTepaTypbl.



MUWHUCTEPCTBO HAYKW W BbICLLEFO OEPA30OBAHWA POCCUNCKON GEQEPALINNA

degepanbHOe rocyapcTBEHHOe 610KEeTHOe 06pa3oBaTe/lbHOe YUPEXAEeHME BbICLLETO
obpasoBaHuA

«AHIapCKUN rocyfapCcTBEHHbIA TEXHUYECKNA
(PIBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMHa
«0? » 02 r.

TexHonorna MmalnHo- " armnapartoCTpoeHnA

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpenneHa 3a Kajeapoii MalluHbI 1 annapaTbl XMMUYECKMUX NPON3BOACTB

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 53ET
Yacos no yyebHoMy 180 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3K3aMeHbl 2
ayINTOpHbIE 3aHATUSA 24
caMmocTosaTenbHaa paboT 147
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 2
o MToro
Bug 3aHATUI yn P

Nekunmn 8 8 8 8
MpakTuyeckune 16 16 16 16
B TOM uyucne B 4 4 4 4
thopme
npaKT.noAroToBKM
MToro aya. 24 24 24 24
KoHTakTHas paboTa 24 24 24 24
Cam. paboTa 147 147 147 147
Yacbl Ha KOHTPONb 9 9 9 9

NToro 180 180 180 180
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Mporpammy coctaBuni(un):
KTH, [lekaH TexHON0rnyeckoro pakynbreTa, fleMeHThes A.U.

PeLeH3eHT(bl):
KTH, 1-bii 3aM. reH. gup. OO0 HTL «NpkyTckHUNxummaww», KysHeuos K.A.

Paboyas nporpaMma gUCLUNNHbI
TexHONorma MalmrHo- N annapaTocTPoeHUs

paspaboTaHa B cooTBeTcTBUM ¢ PIOC:

defepanbHbIl TOCYAApCTBEHHbIN 06pa3oBaTe/ibHbIA CTaH4apT BbiCLero o6pasoBaHusa - MarucTparypa no
Hanpas/ieHnto NoArotoskn 15.04.02 TexHonornyeckne mawnHol 1 obopygosaHue (nprvkas MuHobpHayku
Poccum ot 14.08.2020 r. Ne 1026)

coCTaB/ieHa Ha OCHOBaHUN yLI96HOFO nnaHa:

HanpaeneHne 15.04.02 "TexHONOrM4YecKMe MallnHbl U 060pyaoBaHue"
0106pEHHOro y4éHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma 0ao6peHa Ha 3acegaHun YMC dakynbTeTa

Cpok gericteus nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 3

1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 HayuuTb 1 MOArOTOBMTb MarnucTPaHTOB NPOEKTUPOBATb TEXHONOTUYECKME MPOLECChHI
M3roTOBNEHNA AeTaneil annapaTtoB paboTarLMX B LUMPOKOM AnanasoHe AaBleHWid u TemnepaTyp, B
Pa3HO06pPa3HbIX TEXHONOTUYECKMX CPeax;

1.2 3HaTb COBPEMEHHbIE LOCTUXKEHUA B XMMUUYECKOM MaLUUHOCTPOEHWUM;
1.3 NpUMEHATb KOMMEKCHbI NOAXO0S K PELLEHMIO MPAKTUUYECKNX 3ajay;
1.4 yunTbiBaTb 0COBEHHOCTM XMMUYECKOTO MALUIMHOCTPOEHMS.

2.3A0AHN
2.1 OcBoMTb METOAMKY aHann3a 06beKTa NPon3BoACTBa (AeTanb, C60pPOYHas eanMHNLIA) C
TEXHOI0TMYECKOWN TOYKUN 3PEHUS;

2.2 MeToAuKy pa3paboTKM M HOPMUPOBAHMSA TEXHONOTMYECKOTO NpoLecca U3roTOBNEHNS AeTann U ux
PEMOHTA, OCHOBHbIE TEXHONOTMYeCKNe NPOLLeCChl M3rOTOBMEHUS AeTanu;

2.3 c60pKy ¥ UcnbiTaHWe XMMUYECKOro 060pyL0BaHUS.

3. MECTO AnNCuUnnAMHbI B CTPYKTYPE OOI
Llmkn (pasgen) OOMM: 61.0.09
3.1 Tpeb6boBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 TexHonorun4yeckme nNpoLeccbl B XMMUYECKOM NPOMbILLIEHHOCTH

3.1.2 MawwuHbl 1 annapatbl He(Te- 1 rasonepepabarbiBalOLW X NPeANPUATUN
3.1.3 HoBble KOHCTPYKUWOHHbIE MaTepuansbl

3.2 AvcuMnnunHbl U NPAKTUKK, 47151 KOTOPbIX 0CBOEHMWE JaHHOW AnCUUNAMHbI (Moayns)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 BbINONHEHME, MNOATOTOBKA K Npoueaype 3awuTbl U 3aLiMTa BblMYCKHOW KBaIMPUKALNOHHOW
paboThl

3.2.2 lMpomnsBoAcTBeHHas npakTuka: MNMpefannaoMHas npakTnka, B TOM YMCe Hay4yHo-
nccneposartensckasa pabora

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNANHBI (MOAY NA)

YK-2: CnocobeH ynpaB/iiTb MPOEKTOM Ha BCeX 3Tanax ero XXM3HeHHOro unkna

3HaThb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE 3Tanbl XXM3HEHHOIO LMKAa NPOEKTa, 3Tanbl pa3paboTKu 1 peannsaynn
npoekTa, MeToAbl pa3paboTKy 1 yrnpaBieHUA NPOeKTaMm

YpoBeHb 2 Ha 6a30BOM YPOBHe 3Tarbl XXM3HEHHOTO LiMK/a NPOEKTa, 3Tanbl pa3paboTKn 1 peanunsaunm
npoekTa, MeToAbl pa3paboTKX 1 ynpaBieHNs NpoeKTamu

YpoBeHb 3 B MOIHOM 06bEME 3Tanbl XN3HEHHOTO LKA NPOEKTA, 3Tanbl pa3paboTKu v peanusayuu
npoekTa, MeToAbl pa3paboTKX 1 ynpaBieHNs NpoeKTamu

YmeTb:

YpoBeHb 1 Ha NOpOroBOM ypoBHe pa3pabaTbliBaTb NMPOEKT C YH4ETOM aHa/in3a afbTepHATUBHbIX BapuaHTOB
ero peanusaumu, onpefensTb Lenesble 3Tanbl, OCHOBHbIe HanpasieHUs paboT, 06bACHUTD
Lenn n chopMynnpoBaTh 3aZaum, CBA3aHHbIe C NOATOTOBKOM U peann3saLmein NpoeKTa,
ynpaefiATb MPOEKTOM Ha BCEX 3Tanax ero >XM3HEeHHOro Lukna

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabarbiBaTb MPOEKT C YYETOM aHann3a anbTepHaTUBHbIX BApUaHTOB
ero peanusalmu, onpefensTb Lenesble 3Tanbl, OCHOBHbIE Hanpas/ieHUs paboT, 06bACHUTD
Llenn n chopMynnpoBaTh 3aZa4um, CBA3aHHbIE C NOATOTOBKOW U peann3aLmei npoekTa,
ynpaefATb MPOEKTOM Ha BCEX 3Tanax ero >XM3HEeHHOro LukKna

YpoBeHb 3 B MNOJHOM 06bemMe pa3pabaTbiBaTb MPOEKT C yYeTOM aHanM3a anbTePHATUBHbLIX BapUaHTOB ero
peanusauumn, onpeaensTb LeNeBble 3Tanbl, OCHOBHbIE HanpaBneHUs paboT, 06bACHUTbL LENn 1
chopMynupoBaTh 3a4aun, CBS3aHHbIe C MOArOTOBKOW W peann3aluneid npoekTa, ynpasnsTb
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NMPOEKTOM Ha BCeX 3Tanax ero XXW3HeHHOro Lukna

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE METOAMKaMU pa3paboTKu v ynpasieHUs NPOeKTOM, MeTOAaMUN OLEHKMN
NoTPe6HOCTM B pecypcax u apeKTUBHOCTN NPOEKTa

YpoBeHb 2 Ha 6a30BOM ypPOBHe MeTOAMKamMMn pa3paboTKy 1 ynpaBaeHMUs NPOEeKTOM, MeTOA4aMu OLEeHKM
NnoTpe6HOCTM B pecypcax U aPHeKTUBHOCTU NPOEKTa

YpoBeHb 3 B MO/HOM 06bemMe MeTOAMKamMM pa3paboTKM M yrpaB/ieHUs NPOeKTOM, METOAaMU OLLeHKM
NnoTpe6HOCTM B pecypcax U aPHEeKTUBHOCTU NPOEKTA

OMK-2: CrnocobeH oCyL,ecTBSATb IKCNEPTU3Y TEXHUYECKOW JOKYMeHTauUm npu peanmsaymm
TEXHO/IOrMYecKoro npouecca;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE 3HAET NOPSALOK NPOBeAEHUS IKCMEePTU3bl TEXHNUYECKOW LOKYMeHTaLnm
npu peann3aunm TeEXHONOINMYECKOro npouecca

YpoBeHb 2 Ha 6a30BOM ypOBHe 3HaeT NOPAAOK NPOBEAEHMNSA IKCNEPTU3bl TEXHUYECKON AOKYMeHTaLmMm
npu peannsaunm TeEXHOMOITMYECKOro npowecca

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE 3HAeT NOPAAOK NPOBEAEHNS 3KCMEPTU3bl TEXHUYECKONA
[LOKYMeHTauum npu peanusaymm TeXHONOTMYECKOro npotecca

YMeThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE MPOBOAMTbL 3KCNEPTU3Y TEXHUYECKOW AOKYMEHTaLUM nNpu peannsaunm
TEXHOJIOrMYEeCcKOro npouecca

YpoBeHb 2 Ha 6a30BOM YypPOBHe MPOBOANUTL 3KCMEPTMU3Y TEXHWYECKON AOKYMEHTauMM nNpy peanmsaumnm
TEXHOJIOrMYEeCcKOro npouecca

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE MPOBOAUTbL 3KCNEPTU3Y TEXHUYECKOM LOKYMEHTaLUu npu
peanunsayum TeEXHONOTMYECKOro npotecca

Bnagetsb:

YpoBeHb 1 HaBblKaMu NPOBELEHNS IKCMEPTU3bl TEXHUYECKOW LOKYMEHTaLUN Npu peannsaymnm
TEXHO/0rMYeCcKOoro npoLecca Ha NOpPoroBoM ypoBHe

YpoBeHb 2 HaBblKaMu NMPOBEAEHUS IKCNEPTU3bI TEXHUUYECKO JOKYMEHTALUMN NPK peanusaummn
TEXHOJIOrMYeCcKoro npowecca Ha 6a30BOM ypoBHe

YpoBeHb 3 HaBblKaMW NPOBEAEHNS IKCMEPTU3bl TEXHUYECKOW AOKYMEHTaLUN Npu peannsaymnn
TEXHOM0rMYecKOoro npowecca Ha NPoABUHYTOM YPOBHe

OlK-14: CrnocobeH opraHn3oBbIBaTb U OCYLLECTBNATb NPOJECCMOHANbHY NOATOTOBKY MO
obpasoBaTefibHbIM NMporpammam B 06/1aCTV MalMHOCTPOEHUS.

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE TEXHONOrMYeCcKoe 060pyLoBaHMe, TUNOBbIE KOHCTPYKLMUK, CNOCOObI 1
TEXHO/IOTUI0 U3rOTOBNEHMWA AeTaNiell U Y3108 MallWH 1 annapaTos

YpoBeHb 2 Ha 6a30BOM YPOBHe TeXHONOTMYeckoe 060pyLoBaHNe, TUMOBbIE KOHCTPYKLUNU, CNOCOOLI 1
TEXHO/IOTUI0 M3rOTOBNEHMUA AeTasell U Y3108 MallMH 1 annapaToB XMMUYECKNX

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE TEXHONOINMYECKoe 060py0BaHue, TUMOBble KOHCTPYKL MK, CMOCO6bI
N TEXHOMOTMIO U3rOTOBNEHMNA AeTasiell U Y3/10B MaLLMH M annapaToB XUMUYECKUX
NMpoun3BOACTB

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE OpPraHM30BbIBaTb U OCYLLECTB/ATL NPOMECCMOHANbHY NMOLTOTOBKY MO
obpasoBaTe/ibHbIM MporpaMmam B 061aCTU MallMHOCTPOEHUS

YpoBeHb 2 Ha 6a30BOM YPOBHe OpraHM30BbIBaTh U OCYLLECTBATL NPO{eCcCMOHabHYO MOATOTOBKY MO
obpasoBaTe/ibHbIM MporpaMmam B 06/1aCT MallMHOCTPOEHUS

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OpPraHM30BbIBaTb Y OCYLLECTB/ATL NPOYPECCMOHANbHYIO NOATOTOBKY
no obpasoBaTte/ibHbIM NporpammamM B 06/1aCTu

Bnapgetsb:

YpoBeHb 1 HaBblKaMu Ha NOPOroBOM YPOBHE OPraHn3oBbIBaTh M OCYLLECTBATb NPOMEeCCUOHANIbHYO
MoAroTOBKY Mo o6pa3oBarTe/ibHbIM NporpaMMam B 06/1aCT¥ MalMHOCTPOEHMSA



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 5

YpoBeHb 2 HaBblKaMU Ha 6a30BOM YPOBHE OPraHW30BbIBaTb U OCYLLECTBAATL NPOECCMOHABbHYO
noAroToBKY No 06pa3oBaTe/ibHbIM NporpaMmmMam B 06/1aCT MallMHOCTPOEHUS

YpoBeHb 3 HaBblKaMW Ha NPOABUHYTOM YPOBHE HaBblKaMy OPraHM30BbIBaTb W OCYLLECTB/ATh
npoeccnoHanbHy0 NOArOTOBKY M0 06pa3oBaTte/ibHbIM NporpaMmmMamM B 06/1aCTu
B pesynbTaTe 0CBOEHUS UCLUMNINHBI 00yYaroLWnACca LO/KEH
4.1 3HaTtb:
4.1.1 TexHONOrMYHOCTb U3AENNIA N NPOLLECCOB UX U3FOTOBMIEHUS;

4.1.2 TeXHWYECKOe OCHalleHMe paboumx MecT C pasMeLLeHUeM TeXHONOTMYecKoro obopysoBaHus.

4.2 YMeThb:
4.2.1 KoHTponmpoBaTtb CO6/MOAEHNE TEXHONOTMYECKON ANCLUMINHBI NPU U3TOTOBNEHUN U3LENNA;

4.2.2 ocBamBaTb BBOAMMOEe 060pyL0BaHue;

4.2.3 npoBepsATb TEXHNYECKOe COCTOSHME M OCTATOUHbIN pecypc TEXHO/IOrMYecKoro o6opyLoBaHus,
OpraHn3oBbIBaTb NPONNAKTUYECKNIA OCMOTP M TEKYLLMUIA PEMOHT 060py0BaHNS;

4.2.4 NPUMEHATb COBPEMEHHbIe MeTOAbl 415 pa3paboTKM Mano0TXOAHbIX, 3HeprocbeperarLwmx u
9KOMOTMYECKM YUCTbIX MaIMHOCTPOUTENIbHLIX TEXHONOMMI, 06ecneynsaromx 6e3onacHoOCTb
XU3HeLeATEeNbHOCTY N0AEN U UX 3aLLUTY OT BO3MOXHbIX NOC/EACTBUIA aBapuid, katacTpod v
CTUXUINHBIX 6eACTBUIA, YMETb NPUMEHATb CNOCOObI PaLMoHaNbHOr0 UCNOMb30BaHUS CblPbEBbIX,
3HEepreTMYecknx v Apyrux BMA0B PeCypcoB B MALLUVHOCTPOEHUHU;

4.2.5 CcOCTaBNATb TEXHUYECKYH AOKYMEHTauut (rpauku paboT, MHCTPYKLMU, CMETbI, NMaHbl, 3asBKK
Ha mMaTepuanbl 1 060pyA0BaHKE) U MOAFOTaBNMBATb OTHETHOCTb MO YCTAHOBNAEHHbLIM (hopmam,
noAroTaBNMBaTb AOKYMEHTALMIO ANS CO34AHNSA CUCTEMbI MEHE)KMEHTA KauecTBa Ha NPeAnpuaTuu;

4.2.6 NpMMeHATb CTaHAAPTHbIE METO/bl pacyeTa NpM NPOEKTMPOBAHUM feTaneli u y3noB nsnenuii
MallNHOCTPOEHUS.

4.3 Bnapetsb:

4.3.1 HaBblkamMu pa3pabaTbiBaTb Pab04yt0 MPOEKTHYI U TEXHUYECKYH JOKYMeHTaUunto, 0hopMsaTh
3aKOHYEHHbIE NPOEKTHO-KOHCTPYKTOPCKME paboThbl C MPOBEPKOW COOTBETCTBUS paspabaTbiBaeMbix
NMPOEKTOB N TEXHUYECKON JOKYMEHTaLUnM cTaHAapTaM, TEXHUYECKUM YCIOBUAM U APYTUM
HOPMAaTUBHbIM [JOKYMEHTaM;

4.3.2 MeToAaMM KOHTPONs KayecTBa U3AeNnii 1 06beKTOB B chepe NpoecCcroHanbHOW AesTeNbHOCTH,
NPOBOANTL aHaNW3 NPUYNH HapyLLeHWA TEXHONOTMYeCKMX NPOLECCOB B MAaLUMHOCTPOEHMM 1
pa3pabaTbiBaTb MEPOMPUATUSA MO UX NPEAYNPEXAEHNIO.

5. CTPYKTYPA U COOAEPXAHUNE JANCUNNNNHBI (MOAY NA)
Kog HanmeHoBaHue pasgenoB n  Cemectp/ UYacos KomneTeH- JluTepatypa WHTe [MpumedaHune
3aHATUA Tem /BUA 3aHATUA/ Kypc uun paKxT.

Pasgen 1 OcHoBbl
MPOEKTUPOBaHNSA
TEXHO/OMMYECKIX MPOLIECCOB B
MaLLMHO- U
annapaTroCcTPOeHUN.

11 OCHOBbI NPOEKTNPOBAHNA
TEXHOJIOTNYECKNX
npoL,eccos.
TexHonormn4yeckas oueHka
NpY KOHCTPYMPOBAHUU U
N3roTOBMIEHUN
annapatos. /Tema/
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BeegeHue. MNpegmer 2 1
AUCUUNNVHBL, ee Lenun un
3agayn. Ponb
TEXHONOTMYECKUX
NMpoLeccoB U3roTOB/IEHNA
n c6opku B
NPOeKTUPOBaHU
XUMUYECKO annapaTypsbl.
Martepuarsnsbl, nx Bbibop
npu U3roToBNEHUN
fetaneil. Knaccuumkaums
JeTanei no o6LUIHOCTK
npoLeccoB nx
N3roTOBNEHUSA.
TexHonornyeckas
[OKymeHTauua. /fek/

BeepgeHue. MNpegmer 2 18
OVCLMUMNHBL, ee Luenu un
3agayn. Ponb
TEXHONOMMYECKNX
npoLeccoB U3roTOB/IEHNA
1 cO0pKK B
NPOEKTUPOBaHUN
XMMWYECKOI annapartypsbl.
Martepuarsnsbl, nx Bbibop
npv U3roToB/IEHUN
Jetaneil. Knaccuukaums
JeTaneit no 06LIHOCTK
npoLeccoB nx
N3roTOBNEHUS.
TexHonornyeckas
J[loKymeHTaumsa. /Cp/

[MpaBka maTepmasnos.
PasmeTKa 1 pacKpoii.
Pe3ka nuctosoro
maTepuana n copToBoro
npokarta. Beipybka
netaneii un

npoceuka. /Tema/
OnpegeneHune ycunui 2 4
BbIpYOKM 1 nogbop
Wwramna npu
N3roTOBIEHUN AeTan.
MMbka NUCTOBOrO
maTepuana. /Mp/

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
a1

YK-2 OlK
-2 OMNK-14

0

cTp. 6
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2.1

lMpaBKa NMCTOBOrO 2 18
martepuana. MNpaska
COpPTOBOrO MpoKara.
O6opypoBaHue ansa
npaBKun, peKoMeHaaLmnm no
npaske. [Mogrotoeka
mMaTepuasioB noj pasmMeTky.
Pa3MeTOUHbIA UHCTPYMEHT
n obopynoBaHue.
Cnoco6bl packpos
maTepuana.
MexaHun4yeckasa peska Ha
pasNYHbIX TUMNax
HOXHUL,. OnpegeneHue
ycunuii pesaHusa n nogoéop
PEXYLLEro MHCTPYMEHTA.
"asonnamMeHHaa u
3/1IeKTPOAYroBas peska
maTepuanos.
Oco6eHHOCTU BbIpY6KU
maTepuana Ha Lrammnax.
BblnonHeHMe npoceyek,
npucnoco6eHuns,
MCnosnb3yemble 415 3TON
onepauun. OnpegeneHue
YCUNNIA aNsa BblIpy6KK U
npoceyku. /Cp/

Paznen 2. Cnocobbl U
o6opyaoBaHWe ans
(hOPMOMN3MEHSIFOLLIMX OnepaLinii
B XUMMYECKOM
annapaTocTPOeHUM.

MbKa NMCTOBbLIX U
NPOUIbHLIX MaTepmanos.
BanbuoBka u
N3roToBfIEHNE

obeyvaek. /Tema/

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

0

cTp. 7
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2.2

[Jedopmauns matepunana B
npouecce rnbku.
MWHUManNbHbIA paguyc
rMoKn. Buabl rmoku.
MpotunuposaHue. M'mMbKa
Tpy6. O6opypoBaHue ans
rMboYHbIX paboT.
OnpepeneHne pasmepos
3aroTOBOK Npu rnokKe.
BankoBble MalLUHbI,
TEXHONOT NS Ba/bLOBKMU
NNCTOBOr0 MaTepuana.
N3roTtoeneHne obeyvaek un
cnocobbl ycTpaHeHus
BO3HMKaKOWNX AedeKTOB.
M3roToBneHune getanei
06KaTKOW. [aBubHble 1
Kapyce/ibHO-pOTaLNOHHbIEe
CTaHku. /fek/

Tennosas 06paboTka
martepuanos. CocTasneHune
TeXMpOoLLEeccoB COOPKM
eMKOCTHOM annaparypbil.
Mmbka Tpy6, cocTaBnieHne
Texnpouecca.
OnpepgeneHue pasmepos
3aroTOBOK MPW BbITSXKE
anvu. /Mp/

[Jedopmauns matepunana B
npowecce rnuéku.
MWHUMaNbHbLIA paguyc
rMoknu. Bugbl rmoku.
MpotunuposaHue. MMbKa
Tpy6. O6opyaoBaHne ans
rM60YHbIX paboT.
OnpepeneHne pasmepos
3aroToBOK Npwu rubke.
BankoBble MalLUHbI,
TEXHO/I0T NS BaNbLOBKYU
NIMCTOBOr0 MaTepuana.
N3rotosneHve obevaek u
Cnoco6bl ycTpaHeHUs
BO3HUKAKOLWNX AedeKToB.
M3roToBneHune aetanei
006KaTKol. [laBUbHbIe 1
Kapyce/lbHO-pOTaLNOHHbIE
cTaHku. /Cp/

BbITAXKa 1 LWTamMnoBKa
AHuW,. N3roTtoBneHne
(hnaHues, 60pTWanG K
TPY6HbIX peweTok. /Tema/

1

18

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlNK ni1

-2 OMNK-14 N1.2N2.113
1
al

YK-2 OlNK ni1

-2 OMNK-14 N1.2N2.113
1
a1

0

cTp. 8



YI: z15.04.02_TMrn-25-1,2,3.pIx

2.3

O630p cNOCO60B BbITAXKMN 2 1
n3genuii. KoahpumuymeHt
BbITSXKN. O6opy0BaHue
L1151 BbITAXKMN.
LtamnoBKa gHWULY, C
NPUMEHEHMEM NPUKMMA.
Mmapasnnyeckas
BbITAXKA, BbITAXKA
B3pbIBOM. 'ny6okKas
BbITAXKKA. OnpepgeneHue
YCUNINIA BbITSXXKN U
pasMepoB 3aroTOBOK.
TexHonornyeckune
npviemMbl N3roTOBJIEHUA
(hNlaHLEeB U3 INCTOBOTO U
COpPTOBOrO Mpokara.
Pa3meTKa OTBEPCTUI Noj
cBepnoBky. Mpouecc
06paboTKuM getanein n
onpejeneHne ycunuii Ha
npeccax. PasmeTka n
CBEp/IeHNe OTBEPCTUN
TPY6HbIX peweTok. //1ek/

Onucatb 2 2
TeXHO0TrN4YecKuit
npouecc. /Tp/

0O630p cNOCO60B BbITAXKMN 2 12
n3gennin. KoathuumneHt
BbITAXXKW. Ob6opypoBaHue
ON51 BbITSHKKM.
LtamnoBKa AHULY, C
NPUMEHEHMEM NPUKMMA.
Mmppasnnyeckas
BbITSXKKa, BbITSXKa
B3pbIBOM. 'ny6okas
BbITAXKKA. OnpepeneHue
YCUNINIA BbITSXXKN U
pasMepoB 3aroTOBOK.
TexHonormnyeckue
npyvembl N3roToB/IEHUA
(hnaHueB U3 INCTOBOIO U
COPTOBOrO MpokKara.
Pa3meTKa OTBEPCTUI Noj
cBepnoBky. Mpouecc
00paboTKK getanei n
onpefeneHne ycuani Ha
npeccax. /Cp/

M3rotoBneHue aetaneit un3
TepMoniacToB
(nnactmacc). Ounctka
MOBEPXHOCTEN

n3genuii. /Temal

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlNK ni1
-2 OMNK-14 N1.2N2.113
1
al
YK-2 OlK ni1
-2 OMNK-14 N1.2N2.113
1
al

0

0

cTp. 9
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2.4

MeTogbl hopmoBaHuA 2 1
n3aennin Ha Wwramnax,
MHEBMO - 1
BaKyym®hopmMmoBaHue.
[MoAroToBKa Cbipbs U
CbIpOi Macchl Ans
KepaMun4yecKnx n3gennia.
dopmMoBKa U CyLLUKa
petanei. MIarotoBneHune
NOPUCTBIX KepamMn4ecKmnx
n3gennii. Xummyeckme
CNoco6bl OYUCTKMN,
rasonsiaMeHHas 04McTKa
NMOBEPXHOCTEMN.
MexaHun4yeckas OYMCTKa:
KpaueBaHWeM, ranTOBKOM.
OuncTka Ha
NeCKOCTPYMHbIX,
ApO6ecTpyiHbIX 1
ApPOGEMETHbIX
ycTaHoBKax. //1ek/

MeToabl hopmoBaHuUA 2 16
N34enunin Ha wramnax,
MHEBMO- 1
BaKyymM{opMoBaHue.
MoAroToBKa Chlpbs U
CbIpOli Macchl Ans
KepamMmMUeCcKnX NU3nennia.
dopmoBKa 1 cyLLKa
feTaneii. M3rotoBneHmne
NMOPUCTBIX KepamMnyeckmx
n3gennii. Xummyeckme
Cnocobbl OUNCTKN,
rasonsiaMeHHas 04McTKa
MOBEPXHOCTEN.
MexaHun4yeckas 0YMCTKa:
KpaueBaHWeM, ranTOBKOM.
OuncTka Ha
NecKOCTPYMHBbIX,
[Ip06ECTPYHbIX U
LpPOOEMETHbIX
ycTaHoBKax. /Cp/

Tennosas 06paboTka
maTepuanos. /Tema/

Tennosas 06paboTka 2 16
MeTal/IMYeCcKuX u

HemeTanIM4yecKnx

maTepuanos. Metogbl 1

PeXMMbl TEMIOBOWA

06paboTku. 3akaska,

OTXWI, HOPMa/IN30BaHHbI

OTNycK 1 0bpaboTka

xonogowm. /Cp/

YK-2 OlK ni1

-2 OMNK-14 n1.2n2.1n13
1
)

YK-2 OlNK ni1

-2 OMNK-14 N1.2N2.113
1
al

YK-2 OlNK ni1

-2 OMNK-14 N1.2N2.113
1
a1

0

0

0

cTp.10
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Pasgen 3. Tvnosble
TEXHO/OrM4YecKyie
KOHCTPYKLM B
annapaTrocTPoeHUN.
3.1 Tunosble
TEXHOJIOrMyeckme
KOHCTPYKUUMK 1
npoueccel. /Tema/

Pa3paboTka TMMNOBbLIX 2 1 YK-2 OlnK ni1 0
KOHCTPYKLWIA ans -2 OMNK-14 N1.2N02.113
OTLeNbHbIX 1
TeXHO/0TNYecKmx 21
onepayui.

TexHosiornyeckue

npouecchl npu
N3roToBNEHNN 06evaek
AHULY, (haHLeB K
6opTwanb. /Nek/

OnucaTtb 2 3 YK-2 OlnK ni1 0
TEXHOMOTNYECKNIA -2 OMNK-14 N1.2N02.113
npouecc. /Tp/ 1

a1
Pa3paboTka TMNOBbIX 2 14 YK-2 OlNK nii 0
WHCTPYKUWIA ans -2 OMNK-14 N1.2N2.113
OTAEeNbHbIX 1
TeXHO/I0TNYeCcKunx 21
onepayui.
TexHonormnyeckue

npowueccol npu
N3roToB/IEHNN 06eYaeK
AHULY thiaHLeB K
6opTwalib. /Cp/

3.2 OpraHusauuns c6opoYHbIX
paboT. CO60pKa eMKOCTHOM
annapatypsl. /Tema/
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TexHoornyeckas cxema
c6opkmn. Crnocobsl
COoefiHeHNs feTanein
(pas3bemHble 1
HepasbemHble). Pe3b60Bble
CoefiiHeHus, (naHLeBble,
cOoeAMHEHMNS Ha Maiike,
K/ieeBble COeiHEHUS.
CBapHble coenHeHUs.
MpucnocobneHns gna
CcOOpKK, COOPOUHBIE
CTeHbl. TpeboBaHuA K
cbopKe eMKocCTef,
JOonycKu npu
N3roTOB/IEHNN OCHOBHbIX
3/IeMeHTOB coCcya0B. Bugbl
CBapOYHbIX paborT.
lMpokoBKa K
TepMoobpaboTka
CBAPOYHbIX LUBOB.
KoHTponb KavecTsa
CBapHbIX COEAUHEHWIA.
TexHoNnorus n3roToBeHns
CBapHbIX 0beyaek
Cnoco60oM cBopayvvBaHuS.
KoBaHble u
LITAMMNOBAaHHbIE

cocyabl. /Nek/

CocTtaBuTb NnaH
06paboTKM OfHOIN aeTanu
(3apaeTtcs
npenojasarenem),
BbINO/IHUTL HEOOXOANMbIE
pacyeTbl M N0A06paTh
ob6opynoBaHue.
YKa3blBalOTCA BOMPOCHI
HOpMUMpOBaHUA
TEXHOMOTNYECKNX
onepauuii. /Mp/

1

3

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
a1

0

0

cTp. 12
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3.3

TexHoornyeckas cxema 2 13
c6opkmn. Crnocobsl
coeanHeHuns aeTanei
(pas3bemHble 1
HepasbemHble). Pe3b60Bble
CoefiiHeHus, (naHLeBble,
cOoeAMHEHMNS Ha Maiike,
K/ieeBble COeiHEHUS.
CBapHble coenHeHUs.
MpucnocobneHns gna
CcOOpKK, COOPOUHBIE
CTeHbl. TpeboBaHuA K
cbopKe eMKocCTef,
JOonycKu npu
N3roTOB/IEHNN OCHOBHbIX
3/IeMeHTOB coCcya0B. Bugbl
CBapOYHbIX paborT.
lMpokoBKa K
TepMoobpaboTka
CBAPOYHbIX LUBOB.
KoHTponb KavecTsa
CBapHbIX COEAUHEHWIA.
TexHoNnorus n3roToBeHns
CBapHbIX 0beyaek
Cnoco60oM cBopayvvBaHuS.
KoBaHble u
LITAMMNOBAaHHbIE

cocyabl. /Cp/

M3roToBsieHMe COCTaBHbIX
1 pa3bopHbIX annapartos.
C6opka Ten0006MeHHOM
annapatypsbl. /Tema/

Cobopka naHueBbIX 2
COeIHEHWIA.
VHCTpYMEHTLI U
npucnocobneHnsa ang
KpenneHnsa. KoHTpob
BbIMOJIHEHHOI O
coefmHeHua. Cbopka
Hacafo4YHbIX annaparos.
C6opka TapefibyaTbiX
KOMOHH. N3roToBfeHue
KOXYXO0TpybuaTbIX
TEenn1006MEHHVKOB.
MpucnocobneHns gna
MOHTaXa Tpy6 n nx
3a4UCTKK, U
pasBanbLoBKK. CHopKa
3MeeBUKOBbIX
TEenn006MeHHNKOB. /Jlek/

[

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlNK ni1

-2 OMNK-14 N1.2N2.113
1
a1

0

0

cTp.13
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3.4

OnucaTtb
TEXHO/I0TNYECKNIA
npouecc c60pKN OAHONM U3
CO0POYHBLIX efnHuUL, C
NoApo6HbLIM yKasaHuem
NHCTPYMEHTa,
o6opynoBaHua U
HEe06X0AMMOI OCHACTKMN
(npuBoOgMTCA CXeMa
cTeHAaa coopkm).
CocTaBneHue
Texnpoweccos cO60PKM
Tennoo06MeHHOW
annapatypbl. TexHonoruns
HaHeceHMs 3alNTHbIX
NOKpbITUIA. /Tp/

Cobopka naHueBbIX
COeIVHEHWIA.
WHCTpYyMEHTBI 1
npucrnocobneHus ans
KpenseHuda. TexHonorus
KpenneHus getanei Ha
narike. KOHTposb
BbIMO/IHEHHOTO
coefumHeHnsa. Cbopka
HacaZ04HbIX annaparos.
Cbopka Tapenbyartbix
KOMoHH. C6opKa
annapaTos u3
KNCNOTOYNOPHOA
KepaMmukun. M3rotoeneHue
KOXYXO0Tpy6uaThbIX
Tenno06MeHHNKOB.
MpucnocobneHunsa ans
MOHTaXa Tpy6 n nx
3a4nCTKK, U
pa3BasbLoBKU. CHopKa
3MeeBMKOBbIX
Tennoo6MeHHMKOB. /Cp/

TexHo/0rna KoHTpons
KayecTBa cbopKu,
ncnbiTaHWe annaparos.
TexHONOrnsa HaHeceHus
3aLWUTHBIX

NOKPbITUIA. /Tema/

2

12

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
)

YK-2 OlK ni1

-2 OMNK-14 N1.2N2.113
1
a1

0

cTp. 14



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp.15

MeToabl KOHTPONA 2 1 YK-2 OlNK ni1 0
Ka4yecTBa COeAVHEHWIA: -2 OMNK-14 N1.2N02.113
BHELUHMWIA 0CMOTP, 1
NIOMUHECLeHTHasa 1 a1

LBeTOBas feeKTocKonums,
MeXaHWYecKne UCnblTaHns
06pasuos,
MeTannorpaguyeckoe
nccnefosaHue,
rMapasnyecKme un
nMHeBMaTUYecKmne
ncnbiTanus. Vicnpaenexuve
feekToB. Nopsayee
Hanbl/IeHWe naacTMacc Ha
annapatbl. 3awura
NOBepPXHOCTEN annapara
AHTUKOPPO3NOHHbIMK
nneHkamu. N'ymmupoBaHue
N amanupoBaHue.
dyTeposka. /fek/

MeToabl KOHTPONIA 2 10 YK-2 OlNK ni1 0
Ka4yecTBa COeAVHEHWIA: -2 OMNK-14 N1.2N02.113
BHELUHMWIA 0CMOTP, 1
NIOMUHECLLEHTHasA 1 a1

LBeTOBas feeKTocKonms,
MeXaHWYecKne UCMbITaHns
06pasuos,
meTannorpaguyeckoe
nccnefoBaHve, MarHuTHas
N yNbTpa3ByKoBas
feeKTocKonus,
npocseynBaHue
PEHTITEHOBCKUMU WU
ramma-nyyamu,
rmapaBnnyeckume u
nHeBMaTUYeCKME
ncnbiTanus. Vicnpaenexuve
fedekToB. JlakokpacouHoe
MOKPbITUE N3LENUs.
O6opypoBaHue ansa
pacnblnTenei Kpacku.
PacnbifieHne Kpacok B
3/1eKTPOCTATUYECKOM
none. Cyuwka n3aenui.
[TopsAdyee HanblNeHue
nnacTMacc Ha annapatbl.
3awmTa NoBEpPXHOCTEN
annapara
aHTUKOPPO3NOHHbBIMM
nneHkamu. N'ymmupoBaHue
¥ amanmpoBaHue.
dyTeposka. /Cp/
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/9K3ameH/ 2 9 YK-2 OlK nii 0
-2 OMNK-14 N1.2N2.113
1
)

6. ®OHA OULEHOYHbLIX CPEACTB

6.1. KOHTpO/ibHbIe BONPOCHI U 3ajaHnd
1 Knaccudumkauma n TpeboBaHuns, NpegbaBisemMmble K XMMUYECKUM annapatam. EMKOCTHbIe, Tpy6uartble,
coCTaBHble 1 pa3bopHble annaparbl.
2. Matepuanbl, NpUMeHsieMble B XMMWYECKOM annapaToCTPOeHMM, UX CBONCTBA.
3. MNMoHAaTMe TexHoNnornyeckoro npouecca. OnpegeneHue onepalmu, yctaHoBa, nepexosa.
4. TexHONOrn4yeckas JOKyMeHTaumsa. McxoLHble JOKYMEHTbI A5 COCTaBIEHUSA TEXHOOMMYECKOM
JOKyMeHTaumu. OnepaunoHHbIE U MapLUPYTHbIE KapThbl.
5. TunoBble TEXHONIOTMYECKNE MPOLLeCChl, UX PO/b B COBPEMEHHOM MPOU3BOACTBE. TUNOBbIE
TEXHOJIOTMYECKMEe NHCTPYKLMK Ha OTAENbHbIe OnepaLuu, HopMann3oBaHHble geTanu. TUNOBbIE
MapLUPYTHbIe TEXHO/IOMUMN.
6. OCHOBHble (hOpPMbl TEXHONOTNYECKOM fOoKYMeHTauumn. CogepxxaHue opm Ne 1- 5.
7. MNpaBka matepuana. Heo6xo4MMOCTb, BUAbI MPaBKU.
8. MpaBKa NMCTOBOro martepuana Ha NMCTONPaBU/IbHLIX BasbLax. XapakTepucTuKa BbiNnpasndemoro
maTepuana, (mM3nyeckne npoLeccol, NpPoTeKalLWw e B IMCTOBOM MaTepuane B NpoLEecce NnpasKu.
YCTPOICTBO U OCHOBHbIE NapaMeTpbl TMCTONPaBU/IbHbIX Ba/bLOB.
9. MpaBka Kpyrnoro npokara v Tpy6 Ha po/IMKOMNpPaBUIbHbIX CTaHKaX.
10. Pa3meTKa 1 packpoii. Pa3mMeToUYHbI MHCTPYMEHT M 060pYy0BaHME, UCNOMb3yeMble A9 U3MEPEHW,
HaHeCeHWs pUCOK, PasMeTKN OKPY>XXHOCTeW, NPOBeAEeHNS BEPTUKANbHbIX U HAKMIOHHBIX MHWUIA, OTbICKaHWSA
LleHTpoB fAeTaneii. KonuposaHue fetanei.
11. Pe3ka maTtepuanos. Knaccuukaums, KpaTkas XxapakTepuctmka n 06/1actb NPUMEHEHNS Pa3IMUHbIX
BU/OB PE3KMU.
12. MexaHunyeckas pe3ka. Bubl HOXHUL, NMPUMEHAEMbIX AN MEXAHWYECKON pPe3Ku NMUCTOBbLIX U (haCOHHbIX
MaTepuanos. Ycunume pesku.
13. Fa3onnameHHas peska. MpuHUKMN gelicTBUA, 061aCTb NPUMEHEHMA. KOMOUHMPOBaHHasA pe3Ka C
06pab0oTKON KPOMOK.
14. SnekTpoAyroeas pe3ka. Y CTPOMNCTBO, NPUHLWM LEACTBUSA, UCMOMb3yeMble MaTepuasnsl U rasbl.
15. Bbipy6Ka 1 npoceyka getaneit. Pacyet ycunanin Bbipybkun 1 npoTankmBaHus.
16. BbinonHeHWe oTBepcTuMiA B AeTansax. Crnocobbl, KpaTkas Xxapaktepuctuka. NMpo6uska 0TBEPCTUA.
17. O6paboTKa Kpomok. Llenb n metoabl 06paboTkn. O6pybKa maTepmnanos.
18. OnunoBka. Cnocobbl N UHCTPYMEHTbI, MPUMEHSIEMbIE MPU OMUIOBKE.
19. MoAaroToBKa KPOMOK MOJ CBapKy. Pa3fenika KPOMOK B 3aBUCUMOCTM OT TOJILLMHbBI MeTanna. OTTaxKa
KPOMOK Moj nawiky.
20. F'nbka nMcToBOro matepmana. Pexxumbl rM6ku. MUHUManbHbIA pagnuyc rubkun, yron npyXxuHeHus.
21. MNpodmnmposaHne NUCTOBOro mMarepuana. HasHayeHre 1 MeTOoAbl NPOQUINPOBAHUS.
22. 'nbka Tpyb. Cnocobbl 1 pexxnumbl rnbku. M'mbka Tpy6 € MCNONb30BaHNMEM [OPHOB.
23. 'nbka Ha npeccax. O6nactTb NnpuMeHeHUs. OnpegeneHne yCUnmninm rmoku.
24. T'nbKa Ha KPOMKOTMOOYHbIX U POSIMKOBbIX TMOOYHbIX CTaHKax. FopupoBaHue NeHThbI.
25. T'nbka Tpy6 Ha TpybOrnboUHbIX cTaHKax. LLtamnoBka Tpy6HbIX 3aroTOBOK.
26. OnpegeneHve pa3MepoB 3aroTOBOK Npu rnoke.
27. BanbuoBKa 06evaek. O6opyaoBaHune, BO3MOXHbIe AetheKTbl NPY BanbLIOBKE. BankoBble
NNCTOrMBOYHbIE MALLVHbBI: ABYXBaJIKOBbIE C YNOPOM, [BYXBa/IKOBbIE C YNPYTM MOKPLITUEM HVXKHETO
BasIKa, TPeX - U YeTblPexXBanKoBble MaLUNHbI.
28. O6kaTKa. Buabl o6kaTku: oTrnbka, 06XX1MKa, pa3BasbLOBKa, 3Ur0BKa.
29. BbiTsaxkka. Cnocobbl BbITAXKKMW: Yepe3 NPOTAXHOe KO/bLO Ha npeccax, Ha npeccax ¢ NpMMeHeHnem
NPUWXKUMa, rnapasnnyeckas, BbITAXKA Pe3UHOM, BbITAXKA C MOAOrPEBOM, BbITSXKa B3pPbIBOM, NapLuanbHoe
6opToBaHue. M3rotoBfieHne gHUL,.
30. OnpefeneHue pasMepoB 3aroTOBKU MPU BbITAXKE, OCHOBHbIE METO/bI.
31. TexHOMOrnA N3roToefieHns radues. MpusapHble, pe3bb0oBble U CBOOOAHbIE (aHLbI.
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32. isroToBneHmne 6opTwar6. OT60pTOBKA IMCTOBLIX feTanei Ha npeccax.

33. TeXHON0rnsa n3roToBieHNs TPYOGHbIX PELLETOK.

34. N3roToBneHune getanein U3 NUCTOBLIX TEPMONIACTOB, OCHOBHbIE CMOCO6bI. BanbLoBKa Ha rTM604YHOM
b6apabaHe, (hOpMOBaHME rOPAYMM MECKOM, BbITSXKKA B LUTamMMnax, NHEBMATUYECKOE N BaKyyMHOe
thopmoBaHue.

35. OumncTKa noBepxHocTen nagennin. O6ekMpuBaHue, TpaBneHe, yIbTPa3ByKOBas 0UUCTKA,
rasonsamMeHHas O4YMCTKa.

36. MexaHunyeckas 06paboTKa MOBEPXHOCTEN: KpaLeBaHue, rafiToBka, NeCKOCTpyiHasa n gpobectpyiHas
04MCTKa.

37. Tennosas 06paboTKa MmaTepuanos, 061acTb NPUMeEHEHMUS, CNOCO6bl Harpesa, TeMMnepaTypHble PEXUMBI.
OTXWUr MeTannos.

38. TunoBble TEXHOMOTUYECKME NHCTPYKLNK, UX COAEpXaHUe N Ha3HayeHue.

39. TunoBble TEXHO/IOTUYECKIME MPOLLECChl, METOA COCTAaB/IEHUA, COAEpXaHne LJOKYMEHTA.

40. TexHonorua c60poyHbIX paboT. CocTaBHbIe YacTu annapara: AeTann, y3nbl, rpynnbl, cucTeMa
0603HaYeHu.

41. CTtaymoHapHasa 1 NoABUXHaA opraHu3aumns c6opoyHbix paboT. MeToabl COOPKM Y3/10B U annapartos: ¢
MOMHONM B3aVMO3aMeHAeMOCTbIO AieTanei, NocpesCTBOM COPTMPOBKM U NOATOHKMW AeTanein, ¢
NHANBMAYANIbHOW NPUTOHKOA.

6.2. TeMbl NNCbMEHHbIX pa6oT

6.3. POH[ OLLEHOYHbIX CPEeACTB
Mpunaraetcs.

6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB
Bonpockl K 3K3aMeHy.

7. YYHEBHO-METOANYECKOE N MHPOPMALIMOHHOE OBECIMNEYEHWE ANCUUTNJTNHbBI
7.1. PekomeHayemas nutepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue WM3paTenscTBo, rog
N11  JKykos 3. /1, TexHonorng MalwmnHoCTpoeHUs: yyeb. nocobue: B 2-x M.: Bbicw. LWK.,
Kosaps N. U, KH. 2005

MypatwkuH C. /1.,
Po3oBckuin B. 4.,
Jertapes B. B,
ConoBeiuunk A
M., MypawknH C.

n.
N1.2 Cxwuptnagse A I, TexHofnorun4yeckue npoLecchbl B MalMHOCTPOERHUMN: M.: Bbicw. LK.,
Yy4eOHUK 2007
7.1.2. JononHUTeNbHaa nutepartypa
ABTOpHI, 3arnasue M3paTenscTBoO, rog
Nn2.1 WeaHcy IC 4., O6opypoBaHue HeTenepepabaTbiBatOLLMX 3aBOLOB U M.. Xumnsa, 1966
Neii6o A H. ero akcnnyartayms: yye6. nocobue
7.1.3. MeToan4veckmne pa3paboTku
ABTOpHI, 3arnasue W3paTenscTBO, rog
N3.1 [emeHtoeB A W., TlpoekTnupoBaHue TEXHONOIMYECKOTO npoLecca AHrapck: AHI'TY,
Mogonnenos E. B. M3rotosneHns anamMnTUUYECKMUX AHULL: METOA. YKas. K 2020

BbIMO/IHEHUIO KYPCOBOW M NpakTU4ecKon paboTbl No
HanpaBneHU0 MNOAr0TOBKU "TexHoN0rnyeckme mallunHbl
n obopygosaHue" 15.03.02 6akanaspuat, 15.04.02
mMarucTpartypa no gucuunamnHe "TexHonorus
XWMWYECKOro MallnHO- 1 annapaTocTpoeHns™.

7.2. lNepeyveHb pecypcoB MHPOPMALNOHHO-TE/IEKOMMYHUKALWOHHOW ceTn ” HTepHeT”
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31  bo6osuy, b. b. MonMMepHble KOHCTPYKLUMOHHbIE MaTepuanbl (CTPYKTypa, CBOMCTBA,
npuMmeHeHmne) :y4yeb. nocobue / b. b. Bo6oBu4y. — Mocksa : POPYM, MHO®PA-M, 2014. — 400
c. — (Bbicwee obpasoBaHue. bakanaspuar). - ISBN 978-5-91134-911-0. - TeKCT : 31eKTPOHHbIA.

7.3.1 lNepeyeHb NPOrpaMMHOro obecnevyeHuns

7.3.1.1 NanoCAD 11 Plus [AKagemunyeckas nuueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

7.3.1.2 Office Pro + Dev SL [[FocyfapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
nencTtens 3 rogal

7.3.1.3 Windows E3EDU Dev UpLSA [[ocyzapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019
CPOK fgeicTtema 3 rogal

7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CMPaBOYHbIX CUCTEM
7.3.2.1 Hayu4Has anekTpoHHas 6uonmnoteka eLIBRARY.RU

7.3.2.2 NPBNC

7.3.2.3 EAWHOE OKHO AocTyna K MHopMaLMOHHbIM pecypcam

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06pa3oBaTe/lbHbIX TEXHOIOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)

8.1 Ayp. 110, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
NpoBeAeHNs YYeOHbIX 3aHATWIA BCeX BMAOB. TeXHUUYECKME cpeacTBa 00yyeHUs: nabopaTopHas
YyCTaHOBKa N0 U3y4YeHWU0 TMAPOANHAMUKY MCEBLOOXKVKEHHbIX C/oeB - 1 WT.; nabopatopHas
YCTaHOBKa N0 M3YYeHWU0 HaCbINHOW U UCTUHHON NNOTHOCTW LUCMEPCHBIX MaTepuanos u
BbISIB/IEHWE CBONCTB, HEOOXOAMMbBIX ANA COPTUPOBKM HYacTul, - 1 WT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHMio npoLecca HeM30TepMUYECKOro nepeMeLllmBaHnsa - 1 wWT.; nabopaTopHas ycTaHOBKa
MO M3YYEHMIO Pa3INYHbIX KOHCTPYKLWIA TeNN006MEHHMKOB - 1 LWT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuo TennoobmMeHa Npy TeHeHUN XULKOCTM B Tpy6ax - 1 wrT.; naboparopHas ycTaHOBKa
“BnusHune pasmepa Apo6sLMX WapoB Ha NPOU3BOAUTENIbLHOCTb 6apabaHHOW MenbHULbI” - 1 WT.;
nabopatopHas ycTtaHoBKa “OnpefeneHne KpUTUUYECKOW 4acTOThbl BpalleHMUs KOHCONbHOro Bana” - 1
WT.; nabopaTopHas ycTaHOBKa “OnpejeneHne KpUTUYECKO YacTOTbl BpalleHUs Bana C 04HOM
COCpefOoTOYEHHOW Maccol 1 oceBol cunoi” - 1 wrt.; nabopaTopHaa yctaHoBka “OnpegeneHue
Ko3(p(unumeHTa 6OKOBOIo AaB/ieHNsA CaflbHUKOBOIO YM/IOTHEHMA” - 1 WT.; MyNbTUMeANA NPOEKTOP
- 1wrt.; 3KpaH - 1 wWT.; MOHUTOpP NpenogaBaTens - 1 WT.; CUCTEMHbIA 610K - 1 WT.; KOMMIeKe (2
LIT.) ayAM0 KOMOHOK 419 BOCNPOU3BefeHnsa ayauno taiina - 1 wr. CneyunannsmpoBaHHas Mebenb:
pocka (menosas) - 1wWT.; cTON NpenogaBatens - 1 WT.; CTON KOMNbKOTEPHbIA - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAEHYECKUIA BYXMECTHbIN (WT.) - 9 LWT.; CKaMba CTyJeH4YecKas
[IBYXMecTHas - 9 LIT.; neKTopckas TpubyHa - 1 wr.

8.2 Ayp. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, y4yebHbIin kopriyc Ne 2. Ayautopun ans
CaMoCTOATENbHOM paboTbl. Cneunann3npoBaHHas Mebenb: Aocka (Menosas) - 1 wWT.; cTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yveHns: MynbTumema
npoekTop - 1 WwT.; 3KpaH - 1 Wwt.; MOHO60K - 20 WT.; KOMMJIEKC ayAN0 KONOHOK A
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYHECKUNE YKASAHWA ANA OBYUAKO LWL INXCA MO OCBOEHWIO
OvcumnnmHa « TeXHONOrUs MalMHO- U annapaToCTPOEHNS» SBNSETCA CAaMOCTOSTENIbHON ANS U3y4eHus.
AvicumnnnHa npenogaeTcsa B BUAE NEKLUMIA N NPaKTUYECKUX 3aHATUIA. Ha NeKuMax npu n3noxeHmm
mMaTepuana cneayeT nosb30BaTbCs MAMOCTPATUBHLIM MaTepUanoM, OPUEHTUPOBAHHBIM Ha UCMO/b30BaHMe
MY/NbTUMEAUAHOTO NPe3eHTaLNOHHOT0 060pY40BaHNSA, COAEPXKALLMM 3annUCb N3TOTOBEHUS U COOPKU
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Y3/10B MallH 1 annapaTtoB, a TakXXe PUCYHKOB U CbOpMyJ'I. |_|pVI BbIMO/THEHUN NMPaKTUYECKMNX pa60T no
TeXHONOrnn MallnHO- N annapaToCTPOeHNs, o6yL|arou_w|ec;| [O/DKHbBI N3YYNTb OCHOBHbIE METO/bl pacyeTa,
NOYYNTb HaBbIKU pa6OTbI CO cnpaBOYHUKaMK M KaTtanoramu. O6pa3OBaTeanb|e TeEXHONOrnn: MeToq
npo6ne|v|Horo M3N0XKeHNa Mmatepuana, Kak 1eKTopom, Tak U Marmctpom, CaMmoCToATe/IbHOE YTEHUE

MarncTtpom yqe6H017|, y'-Ie6HO-MeTO,£I,VIl-IeCKOI7I n cnpaBquoﬁ nnTepatypbl 1 nocneaytouiee NCnosb3oBaHne
nony4yeHHbIX 3HaHWI B npouecce BbIMNOJIHEHNA NMPaKTUYECKUX pa60T. B TeueHune npenopgaBaHnsa

ANCUMNMNHBI «TeXHO0rNA MalmnHO- 1 annapaTtocTpoeHnA» B Ka4eCTBe (bOpM TGKyLLI,GI7I arTectaummn
MarmcTpoB UCMONb3YHOTCA TaKne d)OprI, KaK 3almnTa BbIMOMHAEMbIX NPaKTUYeCKNX pa60T. |_|pVI yCnoBun
NONOXUTENbHOW 3alnTbl NO CbOpMaM T€KyLLI,€I7I arrectaumm mMmarncTpbl AONyCKalOTCA K CAaye 3K3aMeHa.



MUWHUCTEPCTBO HAYKW W BbICLLEFO OEPA30BAHWA POCCUVCKON GEAEPALINN

defepanbHOe rocyfapcTBeHHOe 6104KeTHOe 06pa3oBaTe/lbHOe yUpeXxAeHWe BbICLLEro
obpasoBaHuA

«AHIapCKUN rocyfapCcTBEHHbIA TEXHUYECKNA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
«0? » 02 r.

MaTtemaTmnyeckoe MmogeimpoBaHne XMMmNKO-
TeEXHONOrn4ecKmnx npoueccos n 060py,ﬂ,OBaHI/Iﬂ
paboyas nporpamma gMCcuUMUNAnUHbl (MOAYNSA)

3akpenneHa 3a kadeapoli  PU3NKo-MaTeMaTUUYECKUX HAyK

Y4ebHbIi nnaH 215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonoruyeckme MalLWHbI
obopypoBaHue"
Keanutukauymsa MarucTp
®dopma 06yyeHus 3ao4Has
O61as 33ET
Yacos no yuyebHOMy 108 Bunabl KOHTPONA Ha Kypcax:
B TOM Yucne: 3ayeThbl 1
ayAMTOpPHbIE 3aHATUSA 12
camocTosaTenbHaa paboT 92
4acoB Ha KOHTPO/b 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
MToro
Bug 3aHATMNA yn Pn

Nekunmn 4 4 4 4
MpakTuyeckune 8 8 8 8
MToro aya. 12 12 12 12
KoHTakTHas paboTa 12 12 12 12
Cam. paboTa 92 92 92 92
Yacbl Ha KOHTPOb 4 4 4 4

nToro 108 108 108 108
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Mporpammy cocTtaBusn(u):
KTH, gou. Ka. n3nko-maTemaTmnyecKnx Hayk, Mycesa T.H.

PeueH3eHT(bl):
KTH, 3aB.kad. MAXI, Mogonnenos E.B.

Pa6ouas nporpaMma gUCLUNNHbI
MaTeMaTU4YeCcKoe MOAeIMPOBAHNE XMMUKO-TEXHOTOTMYECKMX NPOLLECCOB M 060pyA0BaHNS

paspaboTaHa B cooTBeTcTBUN ¢ PIOC:

defepanbHblli TOCYAApCTBEHHbIA 00pa3oBaTebHbIV CTaH4aPT BbicLero o6pasoBaHusa - MarmcTparypa no
HanpaBneHno NoaroToBkn 15.04.02 TexHoNOrn4vyeckmne mMallnHbl 1 06opyaoBaHue (Npukas MuHobpHayKm
Poccum ot 14.08.2020 r. Ne 1026)

COCTaB/IeHa Ha OCHOBaHUN Y4ebHOro nnaHa:
HanpasneHue 15.04.02 "TexHO/MOrM4Yeckne mallmHbl 1 060pygoBaHue"™

006pEHHOr0 Y4YéHbIM COBETOM BY3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ogobpeHa Ha 3acegaHnn YMC (akynbTeTa

Cpok geiicteua nporpammbl: 2025-2028 yu.r.

Mpeacepatens YMC KTH., gou., bysakosa H.B.
MpoTtokon o1 01.07.2025 Ne 5
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 - HayuuTb CTYAEHTOB NMPUMEHSATb MaTeMaTUUYeCKOe MOAENNPOBaHMe NPU aHanuse v oNTUMKU3aLn
XMMUKO-TEXHOOTUYECKMX MPOLECCOB M 060pYyA0BaHNSA

2.3A0AUN
2.1 - hopmmpoBaHmMe CNOCOBHOCTY BbIMOMHATL pacyeTbl XMMUKO-TEXHONOTMYECKMX NPOLIECCOB C
MCNONb30BaHMEM MaTeMaTUYECKNX MOAeNeid, MOAENNPYIOLLNX CUCTEM U COBPEMEHHbIX
MPUKNAAHbIX NPOrpammM;
2.2 - NpYMeHeHne 3HaHWI U3NKO-XUMUYECKOM CYLLLHOCTM NPOLECCOB U METOA0/10TNM
MaTemMaTMy4yeckoro MOLENMPOBaHUA NPU NMPOBEAEHNN HAYUYHbIX NCCNef0BaHWIA;

2.3 - (bOpMVIpOBaHVIe HaBbIKOB CaMOCTOATENIbHOIO NPOBEAEHNA TEOPETUHECKNX U IKCMEPUMEHTA/IbHBLIX
VICCI'IG,CI,OB&HVIVI C NCNosib3oBaHNemM COBPEMEHHBIX KOMMNbIOTEPHbIX TEXHONOTUIA.

3. MECTO AncCumnnnnmHbl B CTPYKTYPE OO
Limkn (pasgen) OOTT: 61.0.10
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 KomnbloTepHble TEXHONOrMN B MaLMHOCTPOEHUN

3.1.2 KOHCTpyupoBaHue N peXXMMHasa ONTUMU3ALNSA XMMUYECKON TEXHUKN
3.1.3 MaremaTnyeckue MeTofbl B UHXeHepun

3.1.4 HapexHoCTb 1 JONTOBEYHOCTb 060py0BaHMA

3.1.5 CATIIP xumunyeckoro o6opyaosaHus

3.2 AvcuMnnunHbl U NPAKTUKK, 47151 KOTOPbIX 0CBOEHMWE JaHHOW AnCUUNAMHbI (Moayns)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 TeopeTnyeckne OCHOBbI pacyeTa XMMUYECKOro o6opynoBaHua

3.2.2 BbINONHEHME, MOATOTOBKA K Npoueaype 3awunTbl U 3aLiMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboThl

3.2.3 CuWCTeMHbI/ aHann3 n MofenvMpoBaHme

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUSA
AVCLUUNNAUNHBI (MOAY NS)

OlNK-5: CrnocobeH pa3spabaTbiBaTb aHa/IMTUYECKNE N YNC/IEHHbIE METOAbI MPU CO34aHNN
MaTeMaTM4eCcKUX Mofenen MallinH, NPMBOLOB, 060pYyL0BaHUSA, CUCTEM, TEXHOTOMMYECKUX
NMpoL,eccoB;
3HaThb:
YpoBeHb 1 006uWime, HO He CTPYKTYPUPOBaHHbIE 3HAHWUA aHAIMTUYECKUX U YNCNIEHHbIX METOA0B,
MCNO/b3YEeMbIX MPU CO3AaHUN MaTeMaTMUYeCKUX MOAEeNen MalnH, NpuBoLOB, 060pya0BaHNS,
CUCTEM, TEXHOJIOFMYECKNX NPOLLeCCOB

YpoBeHb 2 chopmMuMpoBaHHbIe, HO coAepKalime oTaeNbHble NPo6esbl 3HAHUA aHANUTUYECKNX U
YUCNIEHHbIX METOA0B, UCMO/Mb3YEMbIX MPU CO34aHUN MaTeMaTUYeCKUX MOLENen MallunH,
npuBoLOB, 060pYyL0BaHNSA, CUCTEM, TEXHOMOTNYECKUX NPOLLECCOB

YpoBeHb 3 CHhOPMMPOBAHHbLIE CUCTEMATUYECKME 3HAHWUA aHATMTUYECKUX U YAC/IEHHbIX METOAO0B,
MCNO/b3yeMbIX MPU CO3[4aHUN MaTemMaTUUYeCcKUX MoAenen MalwuH, NnpuBoLoB, 060pya0BaHNS,
CUCTEM, TEXHOJIOFMYECKNX NPOLLecCcoB

YMeThb:

YpoBeHb 1 oueHMBaTb 3PPEKTUBHOCTL, AOCTATOYHOCTb U Pe3yNbTaTUBHOCTb COBPEMEHHbIX
aHaIMTUYECKUX U YACNIEHHbIX METOLOB MPW CO3AaHUN MaTeMaTUUYECKUX MOAEeNel MaLlVH,
nprMBOA0B, 060pYA0BaHNSA, CUCTEM, TEXHONOTMYECKMX NPOLECCOB

YpoBeHb 2 UCMOMb30BaTb aHAIMTUUYECKME U YNC/IEHHbIE METO/Abl A8 AOCTUXEHUS HeOOXO0ANMbIX

pe3ynbTaToOB B NpOLleCCe MOAENMPOBaHMS MallWH, NPUBOAOB, 060pY0BaHMS, CUCTEM,
TEXHOMOMMYEeCKMX NPOLLECCOB



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 4

YpoBeHb 3 paspabaTbiBaTb MaTeMaTUyeCKMe MOAENN MalunH, NpUBOA0B, 060pYA0BaHNSA, CUCTEM,
TEXHOJIOFMYECKMX NpoLeccoB

Bnagetsb:

YpoBeHb 1 HaBblKaMU OLEHKU 3 (PEKTUBHOCTU, AOCTATOYHOCTU N Pe3yNbTaTUBHOCTM COBPEMEHHbIX
aHa/IMTUYECKNX N YACNIEHHbIX METOLO0B MPX CO3AaHUN MaTeMaTUUYeCKUX MOAeNel MaLlyH,
nNp1BOAOB, 060pYA0BaHNA, CUCTEM, TEXHONOTMYECKMX NMPOLECCOB

YpoBeHb 2 HaBblKaMW UCMO/b30BaHUA aHA/IMTUYECKUX U YNC/IEHHBIX MeTOAbl ANA LOCTUXEHUA
HeoOX04ANMbIX pe3ynbTaToB B Npouecce MOAeNNPOBaHUS MalluH, NPUBOAOB, 060pYAOBaHNA,
CUCTEM, TEXHOJIOTUYECKMX MPOLLeccoB

YpoBeHb 3 HaBblKaMu pa3paboTKM MaTEMATUUYECKMX MOJeNein MallivnH, NpuBOA0B, 060pyA0BaHNS, CUCTEM,
TEXHOMOrMYECKUX NpPoLeccos

B pe3ynbTaTe 0CBOEHMS ANCUUNINHBI 00y4atoLWniics ONXKeH

4.1 3HaTb:

4.1.1 - MeToAbl MaTeMaTMUYeCKOro MOAeNMpoBaHMs B ONTUMM3ALMN U NPOEKTUPOBAHUN NPOLECCOB
XVMUWYECKOI TEXHONOT UK,

4.1.2 - OCHOBHble MOZENN CTPYKTYPbl MOTOKOB, TEMNI006MEHHbLIX M MAaCCOOOMEHHbIX MPOLECCOB;

4.1.3 - MeToAbl MAEHTUDMKALMM NapaMeTPOB MOAENN U YCTaHOBNEHUS afieKBAaTHOCTI MOZENN.

4.2 YMeTb:
4.2.1 - ACNONb30BaTb YNC/IEHHbIE METO/bI AN18 PELleHNs maTeMaTUUYeCcKNX 3aday;

4.2.2 - OCYLWWECTBNATb MAEHTU(PUKALMIO NapameTpoB MaTeMaTUyYeCcKon MoLenun, MoAe/IMpoBaHune 1
ONTMMM3aLMIO MPOLLECCOB XMMMNYECKOW TEXHONOMUN, HENTEXUMUN;

4.2.3 - Npou3BOAMTb BbIGOP annaparta M pacCcUMTbIBaTb TEXHOMOTMYECKME NapaMeTpbl Npoliecca ¢
YUYeTOM 3a7jay 3HEPro- 1 PecypcochepeXkeHus.

4.3 Bnapgetb:
4.3.1 - HaBblKaMu pa3paboTKy PU3NYECKUX U MaTEMATUYECKUX MOAeSel nccnefyemMblX MallnH,
NpMBOAOB, CUCTEM, NPOLLECCOB, ABNEHUI N 0OBLEKTOB, OTHOCALLUXCA K NPO(ECcCMOoHanbLHOM chepe;

4.3.2 - meTOoAaMV aHanu3a 1 pacyeTa NPOLLECCOB B NPOMbILLNEHHbLIX annaparax;

4.3.3 - meTofgamMu onpefeneHnst ONTUMabHbIX U paUMOHaNbHbIX TEXHONOTMUYECKUX PEXUMOB paboThbl
ob6opygoBaHus.

5. CTPYKTYPA U COOAEPXAHUVE JANCUNNNNHBI (MOAY NA)
Kog HanmeHoBaHue pasgenoB n  Cemectp/ UYacos KomneTeH- JluTepatypa WHTe [MpumedaHune
3aHATUA Tem /BUA 3aHATUA/ Kypc uun paKxT.

Pasgen 1 Metogonormyeckme
OCHOBbI MOCTPOEHMA 5
MaTemaTu4eckix Mozenen
MPOLIECCOB XMMMYECKOW
TEXHOM0rn

11 MartemaTunyeckoe
MOJennMpoBaHue Kak
COBPEMEHHbI METOof
aHanu3a un cmHTesa
XUMUKO-TEXHONOTUYECKNX
npoueccos (XTI) /Tema/
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MartemaTunyeckoe 1 0,5 OrlK-5 nii niz 0
MOJennpoBaHue - ni3nz2.i
nepcneKkTUBHoOe n2.2 n2.3
Harnpas/fieHMe COoBep- N2.4N3.1
LLEHCTBOBAHNSA XUMUKO- 21 32
TEXHOJIOTNYECKMX

npoueccos OCHOBHbIe
NOHATUA W ONpe-feneHuns.
CucTtemMbl 1 npoLecchl.
CucTeMHbIn aHanns. Ponb
mogenen un
MOZEeNMpoBaHns B
nosHaHun. Metog
(hn3myeckoro
MoAenupoBaHua, obnactu
NPUMEHEHNS.
MartemaTunyeckoe
MOLennpoBaHue.
CyLHocTb 1 Lenu
mMaTemMaTuyeckoro
MOLeNnpoBaHnsa 06beKTOB
XUMMNYECKOW

TexHonoruw. [Nek/

MartemaTunyeckoe 1 1 OrlK-5 nii niz 0
MoJenMpoBaHue - N1.4012.1N3
nepcneKTMBHOE 1
Hanpas/ieHne coBep- 31 32
LLIEeHCTBOBAHMNA XUMWNKO-

TEXHONOrMYECKUX

npoveccos OCHOBHblE

MOHATUA U Onpe-AeneHus.

CucTtembl 1 npoueccol.

CucTemHbIn aHanu3. Ponb

mMogenein n

MOAENNPOBaHUA B

nosHaHuu. Metopg

(hn3myeckoro

MOAeNnpoBaHusa, 06nactu

NPUMEHEHNUS.

MaTtemaTunyeckoe

MOJeNnpoBaHue.

CyLwHoCTb 1 Lenu

MaTeMaTU4yecKoro

MOAENMpPOBaHNS 06BLEKTOB

XUMMNYECKOW

TexHonorun. /Mp/
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- NOArOTOBKA K KOHTPO/IO 1 10 OnK-5 ni1 0
3HaHWI NoCne Kaxaow ni.2n2.1n13
TeMbl Kypca; 1

- MOAroTOBKA K 21 32
NPaKTUYECKUM 3aHATUAM;

- camocCToATeNbHOE

peLleHne 3a4ay;

- camocCTosATeNbHOe

N3y4YeHne HEKOTOPbIX TEM,

BOMPOCOB

ICpl/

[Ba nogxopa K 1 0,5 OrlK-5 ni1 niz2 0
COCTaB/IEHUIO ni.3n2.1
MaTeMaTMUYECKMUX MoJenei n2.2 n2.3
npouecca: Nn2.4n3.1
[eTEPMUHUPOBAHHbIN 1 a1 32

CTOXaCTUYECKN, NX
BO3MOXXHOCTb 1 clhepa
NCNOoNb30BaHUS.
Anroputmmsayma
MaTeMaTnyecKmx
mogeneii. MNpoBepka
afleKBaTHOCTW MOfeneil.
OueHKa afeKBaTHOCTH
mMofenei ¢ NOMOLLbH
CTaTUCTNYE-CKUX
Kputepues. /Nek/

[Ba noaxoga K 1 1 OrlK-5 nii niz 0
COCTaBNEHNIO N1.4N2.1N3
MaTeMaTMUYECKMX MoJenei 1

npotecca: 21 22

LeTEPMUHUPOBaHHbIN U

CTOXACTUYUYECKUNHN, NX

BO3MOXXHOCTb 1 cthepa

NCNONb30BaHMSA.

Anropntmmsanma

mMaTemMaTUyecKmnx

mogaeneii. MpoBepka

afleKBaTHOCTN Mojeneil.

OueHKa afeKBaTHOCTH

MOJefNen ¢ NOMOLLbHO

CTaTUCTUYe-CKUX

Kputepues. /Tp/

- NOATOTOBKA K KOHTPOJIHO 1 10 OnK-5 ni1 0
3HAHWI NoCne Kaxaow ni1.2n2.1n13
TeMbl Kypca; 1

- MOAroTOBKA K 21 32
NPaKTUYECKNUM 3aHATUAM;

- camocCToATeNbHOE

pelleHve 3a4ay;

- camocCToATeNIbHOE

N3yYeHne HEKOTOPbIX TeM,

BOMpPOCOB

/Cp/
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2.1

Pasgen 2. Maremartunyeckoe
onvcaHve
JeTepMUHNPOBaHHbIX XTT1
MogenvuposaHue
KUHETUKN TOMOTEHHbIX 1
reTeporeHHbIX
XUMUYECKNX peakLuii
MeToabl naeHTUOUKaLMu
KUHETUYECKUX
napameTpos /Tema/

CTexnomeTpuyeckui
aHann3, MexaHu3smbl
peakLunii.
OKcnepuMeHTasbHbIE
MeTOo/bl UCCNeaoBaHuns
KWHETUKN XMMUYECKMNX
peakumnin B NPOTOYHbIX
peakTopax WeanbHOro
BbITECHEHMNA U N[easibHOro
nepemewinsanma. [Nex/

CTexnomeTpuyeckui
aHanun3, MexaHu3mbl
peakLunia.
JKcnepnMeHTanbHble
MeTOo/bl NCCNefoBaHNs
KWHETUKN XUMNYECKNX
peakumnin B NPOTOYHbIX
peakTopax wuieasibHOro
BbITECHEHMNA N N[easibHOro
nepemewmsanns. [Mp/

- NOAFOTOBKA K KOHTPOJILO
3HaHWI NoCne Kaxaow
TeMbl Kypca

- MOAroTOBKa K
NPaKTUYECKNM 3aHATUAM;
- CaMOCTOATENbHOE
peLleHue 3agay;

- CaMOCTOATENbHOE
N3y4YeHne HEKOTOPbIX TeM,
BOMPOCOB

ICp/

0,5

10

OrK-5

OrK-5

OnK-5

n11 ni.2
ni3nz.i
n2.2 N2.3
N2.4N3.1
31 32

n11 ni.2
Nn1.4n2.1n3
1
31 32

ni1
n1.2n2.1n3
1
31 32

0

cTp. 7
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31

KnHeTnueckune mogenu
FOMOTEHHbIX XUMNYECKUNX
peakuuin. Metogbl
YMCIEHHOW peann3aunn.
O efMHCTBEHHOCTH
pelleHns obpaTHOM
KWHETUYECKON 3aaaun.
NnHeapunsaymsa ckopocTei
peakLuuii npu nomcke
KOHCTaHT.
MacwTtabupoBaHue
KWHETUYECKNX KOHCTaHT.
TeopeTnyeckne MeToAbl
OLLeHKN KMHETUYECKMNX
napameTpoB. /Jlek/

KnHeTnyeckune mogenu
FOMOTeHHbIX XUMUYECKNX
peakuuin. MeToabl
YMCNEHHOW peanu3aunu.
O efMHCTBEHHOCTY
peLleHns o6paTHOM
KUHETMYECKO 3afaun.
NnHeapunsaymsa ckopocTei
peakuuii Npy Noncke
KOHCTaHT.
MacwTabupoBaHue
KWHETUYECKNX KOHCTaHT.
TeopeTnyeckne MeToAbl
OLLeHKN KMHETUYECKMNX
napameTpos. /T1p/

- MOAFOTOBKA K KOHTPO/O
3HaHWIA nocne Kaxpaow
TeMbI Kypca;

- NOAroTOBKa K
NPaKTUYECKNUM 3aHATUAM;
- camocCToATeNbHOE
peLleHne 3a4ay;

- CamoCTOATENbHOE
N3y4YeHune HEKOTOPbIX TeM,
BOMPOCOB

ICp/

Pasgen 3. Tvnosble
maTeMaT4ecKue Moaenn

CTPYKTYpbl MOTOKOB B
annaparax

YpaBHeHuA
6anaHca /Tema/

0,5

1

10

OrK-5

OnK-5

OnK-5

ni1niz
ni3nz2.i
n2.2 N2.3
N2.4N3.1
31 32

ni1niz

nianz2.1

Nn2.2n3.1
31 32

nii1niz
ni3
nianz2.i
n2.2 N2.3
N2.4N3.1
31 32

0

cTp. 8



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 9

YpaBHeHUs GanaHca 1 0,5 OrlK-5 nii niz 0
BELLEeCTBa, 3HEprun, N1.312.1
nmnynsca. CTpyKTypa n2.2 N2.3
NMOTOKOB - n2.4n3.1
rmapognHamuyeckas 21 32

OCHOBA MaTeMaTnyecKmnx
mogenei. Mpoueccol
nepeHoca BeLLecTBa u
Tenna, 0OCHOBHbIE 3aKOHbI
andgysnm n
macconepegayu.
OnddysnoHHble Mogenu,
KOMOWHWUPOBaHHbIE
rmapoAnHamMmmnyeckune
mMogenun. ALEeKBaTHOCTb
Mofenen CTPYKTYpbl
noTokos. /fek/

YpaBHeHUs 6anaHca 1 1 OnK-5 nii niz 0
BelLlecTBa, aHepruu, N1.4N2.113
nmnynsca. CTpyKTypa 1

MOTOKOB - 31 32
rmapogmMHamMmunyeckas

OCHOBA MaTeMaTnyecKunx
mogenei. Mpoueccol
nepeHoca BeLLecTBa u
Tenna, OCHOBHbIE 3aKOHbI
Anhdysnm n
maccornepegauu.
Onhdy3noHHble Mogenu,
KOMOWHMPOBaHHbIE
rmapoAnHamMmmnyeckune
mMogenn. ALeKBaTHOCTb
Mofenen CTPYKTypbl
notokos. /Tp/

- NOAr0OTOBKA K KOHTPO/IO 1 10 OnK-5 nii1niz 0
3HaHWIA Nocne Kaxpaow ni3

TeMbl Kypca; nianz2.1

- MOAroTOBKa K n2.2 n2.3
NPaKTUYECKUM 3aHATUAM; Nn2.4N3.1

- camocCToATeNbHOe 21 32
pelleHne 3a4au;

- CamMOCTOATE/NbHOE

N3yyYeHne HEKOTOPbIX TEM,

BOMPOCOB

ICp/
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4.1

OKCnepuMeHTaNbHO- 1 0,5
aHanMTnyeckme MeToAbl
ONMpefeneHunsa KpuBbIX
OTK/INKA, KPWBblE OTK/INKA
TUMOBbIX MPOLECCOB.
MeToabl peleHuns
ypaBHeHUn. OCHOBHble
ypaBHeHUs Tenn0BbIX
npoueccos. ViccnegosaHue
npoteccos
aHaNUTUYECKUMU 1
YNCNEHHBIMU METOAAMMU.
WccneposaHne
CTaLMOHapHOro pexuma
paboTbl TeNI006MEHHOIO
annapaTa npu NOCTOAHHOW
TeMMepaType rperoLLero
napa. /Jlek/

OKCnepuMeHTaNbHO- 1 1
aHanUTUYecKne MeTonbl
ONMpefeneHnsa KpuBbIX
OTKNMKa, KPUBble OTKIMKA
TUMOBbIX NMPOLECCOB.
MeToAb! pelieHns
ypaBHeHUn. OCHOBHble
YPaBHeHMA TennoBbIX
npoueccos. ViccnegosaHue
npotieccos
aHa/IMTUYECKUMU U
YMCNEHHbIMUN MeTOLaMW.
WccneposaHne
CTaLMOHAPHOI0 pexuma
paboTbl TeN006MEHHOT0
annaparta npu NOCTOSHHO
TemMnepaType rperoLero
napa. /Mp/

- NOAr0TOBKA K KOHTPO/IHO 1 8
3HaHWIA Nocne Kaxpaow
TEMbI Kypca;

- MOAroTOBKa K
NPaKTUYECKUM 3aHATUAM;
- CaMOCTOATe/IbHOE
peLleHne 3a4ay;

- CamoCTOATENbHOE
N3yyeHne HEKOTOPbIX TeM,
BOMPOCOB

ICp/

Pasgen 4. MogenvpoBaHue
rOMOreHHbIX XUMUYECKUX
peakTopoB
MaTemaTtunyeckne Moaenu
peakTopoB /Tema/

OrK-5

OrK-5

OnK-5

ni1niz
ni3nz2.i
n2.2 N2.3
N2.4N3.1
31 32

ni1niz

nianz2.i
n2.2

Nn2.3N3.1
31 32

ni1
niz2nz2.1
n2.2 N2.3
N2.4N3.1

31 32

cTp.10
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CTpYKTYpHbIA aHanu3 1 0,4 OnK-5 ni1niz 0
npoueccos, Nn1.312.1
npoTeKalLWwnx B peakTope, n2.2 N2.3
BblJefIeHe MUKPO 1 N2.4N3.1
MaKpOYpPOBHEN. 31 32

MaTemaTtunyeckne Mmomenu
peakTopoB C YYETOM
ABNEHUN AN hy3nn.
YpaBHeHus TenaoBoro
6anaHca roMoreHHbIX

XUMUYECKNX
peakTopos. /lek/

CTPYKTYpHbIA aHanu3 1 0,5 OrlK-5 nii niz 0
npoL,eccos, N1.4N2.113
npoTeKalLWwnx B peakTope, 1
BblAeneHne MUKPO U 21 32
MaKpOYpPOBHEW.

MaTemaTtunyeckne Mogenu
peakTopoB C YUYETOM
ABNeHNn anthdysuu.
YpaBHeHus TenaoBoro
6anaHca roMoreHHbIX

XUMMNYECKUX
peakTtopos. /Tp/

- NOAr0OTOBKA K KOHTPO/IO 1 8 OnK-5 ni1 0
3HAHWI NOCMe KaXXAao ni.2n2.1n13
TeMbl Kypca; 1

- MOAroTOBKa K 21 32
NPaKTUYECKUM 3aHATUAM;

- CaMOCTOATe/IbHOE

peLLeHune 3a4ay;

- caMoCToATe/IbHOe

N3yyeHNe HEKOTOPbIX TEM,

BOMPOCOB

ICp/

CpaBHeHUe pasnnyHbIX 1 0,2 OnK-5 ni1niz 0
TUNOB XUMNYECKNX ni.3nz.1
peakToposB. n2.2 n2.3
MogennposaHue npotecca N2.4N3.1
nuposnn3sa neérkoro 31 32
yrnesoLopoAHOro

cbipbs. /Nek/

CpaBHeHUe pasnnyHbIX 1 0,5 OnK-5 ni1niz 0
TUMOB XUMNYECKUX N1.412.1N3
peakTopoB. 1
MogennpoBaHue npotecca 21 22
nuposnn3a Nérkoro

yrnesoLopoAHOro

coipbs. /Mp/
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5.1

- NOArOTOBKA K KOHTPO/IO
3HaHWI NoCne Kaxaow
TeMbl Kypca;

- NOAroTOBKA K
NPaKTUYECKUM 3aHATUAM;
- CaMOoCTOoATe/IbHOE
pelleHmne 3a4auy;

- CaMOoCTOoATe/IbHOe
N3y4YeHne HEKOTOPbIX TEM,
BOMPOCOB

ICp/

Pa3gen 5. MogenupoBsaHve
TEnoBbIX Y MacCOOOMEHHbIX
npoteccos. MogenmposaHue
reTeporeHHbIX
KaTaIMTUYECKMX MPOLIECCOB
MogenvposaHue
TEN0BbIX 1
MacCO0b6MeHHbIX
npoueccos. /Tema/

PaBHOBeCHble U
6anaHCcoBble COOTHOLIEHUNA
B npoueccax
macconepegaun. 'ng-
poAMHAMUYeCKNe OCHOBbI
npotieccos
macconepegauu.
MexaH13M nepeHoca BeLle
-CTBa W 3aKOHbI

AN y3nn, 0CHOBbI
KUHETUKK npoLecca
macconepegauu.
MogennpoBaHue 1 pacyet
ANDPY3NOHHBIX
annapatos. Pacyer
npoLeccoB pasfefieHus B
rasoBblX ceraparopax Ha
OCHOBE METOAMNKM
OIHOKPATHOro nucnapeHus.
®UN3NKO-XMMUMYECKUue
OCHOBbI, MPUHLMIBI
pacyeTa n mogenu
npoteccos
pekTUnKaumm,
agcopobunn,

abcopbunn. /Nek/

8

0,2

OrK-5

OnK-5

ni1niz
ni3
nianz2.i
n2.2 N2.3
Nn2.4N3.1
31 32

ni1niz
ni3nz.i
n2.2 N2.3
N2.4N3.1
31 32

0

cTp. 12
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5.2

PaBHOBeCHbIe U 1 0,5
6anaHCcoBble COOTHOLLIEHMSA
B npoueccax
macconepegaun. 'ng-
pPOAVNHaMWYECKME OCHOBBI
npoteccos
maccorepegauu.
MexaHn3M nepeHoca BeLle
-CTBa M 3aKOHbI
Anddy3nn, 0OCHOBbI
KWHETMKW npouecca
macconepegauu.
MogennpoBaHue 1 pacyet
ANPPY3NOHHBIX
annapatos. Pacyer
NMpoLeccoB pasfesnieHns B
rasoBblx cernaparopax Ha
OCHOBE METOAMKMU
O[LHOKPaTHOro mcnapeHus.
®U3NKO-XMMUMYECKUue
OCHOBbI, MPUHLMIBI
pacyeTa n mogenu
npoueccos
pekTUUuKaymu,
agcopbuun,

abcopbuwun. /Mp/

- NOAr0OTOBKA K KOHTPO/IO 1 10
3HaHWI NoCne Kaxaow
TEMbI Kypca;

- NOAroTOBKA K
NMPaKTUYECKNM 3aHATUAM;
- CaMOCTOATe/IbHOE
peLleHne 3a4ay;

- CaMOCTOATe/IbHOE
N3yyYeHne HEKOTOPbIX TEM,
BOMPOCOB

ICp/

MogenuposaHue
reTeporeHHbIX
KataimTuyecknx
npoueccos /Tema/

OrK-5

OrK-5

ni1niz
Nn1.4n2.1n3
1
31 32

ni1niz
ni3
nianz2.i
n2.2 N2.3
Nn2.4Nn3.1
31 32

0

cTp.13



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 14

OCHOBHbIE MOHATUSA 1 0,2 OrK-5 1.1 Nn1.2 0
XMMWUYECKOI KNHETUKN B Nni1.3n2.1
reTeporeHHOM Katanunse. n2.2 n2.3
Teopusa abCoOMOTHBIX Nn2.4n3.1
CKOPOCTen peakumnii u ee 31 32

MecTO B KaTtanuse.
JNIeMeHTbI Teopuu
CNOXHbIX peakunia.
MoHATMA naeanbHOIo K
peanbHOro
afcopbupoBaHHOro Cros.
MeToabl NOCTPOEHMUA
KUHETMYECKNX MOAeNei
reTeporeHHbIX
XUMUYECKUX peakLuii:
meTof JIsHrmwoopa, MeTof
CTaLMOHapHbIX
KOHLEHTpauuin, metog

rpados.

Nex/

OCHOBHbIEe NOHATUSA 1 0,5 OrlnK-5 nil 0
XWMWYECKON KNHETUKK B N1.2N2.113
reTeporeHHOM Karannse. 1

Teopus abCoONOTHbLIX 31 32

CKOpOCTEN peakuuii n ee
MecTO B KaTtasnu3e.
ONemeHTbl Teopun
C/TIOXHbIX peakLuuit.
MoHATMA NaeanbHOro K
peanbHOro
agcopbmpoBaHHOrO Cos.
MeToAbl NOCTPOEHMUA
KUHETMYECKNX MOAenen
reTeporeHHbIX
XMMUYECKNX peaKLuii:
meTogn JIsHrmioopa, MeTof
CTauMOHapHbIX
KOHLEHTpauui, metog
rpados.

Mp/

- NOAr0OTOBKA K KOHTPO/IO 1 8 OnK-5 nii1niz 0
3HaHWIA Nocne Kaxpaow ni3
TeMbl Kypca; N1.412.1N3
- MOAroTOBKa K 1
NPaKTUYECKUM 3aHATUAM; 31 32

- CaMOCTOATe/IbHOE

pelleHmne 3a4auy;

- caMOoCTOoATe/IbHOE

N3yyYeHne HEKOTOPbIX TEM,

BOMPOCOB

ICp/
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MoaroToBka K 1 4 OrlnK-5 ni1 ni.2
3ayeTy /3auéT/ ni3
ni4nz2.1
n2.2 n2.3
N2.4Nn3.1
21 22

6. ®OHO OULEHOYHbLIX CPEACTB

6.1. KOHTpO/ibHbIE BONPOCHI U 3ajaHn4
1 [alite onpeaeneHne NOHATUAM «MOAENb», «MOJeNnpoBaHue». lNpuee-
AVTE NMPUMEPBI.
2. Mepeuncnute BULbI MOLENNPOBAHUSA, NMPOAHAU3NPYIATE BOZMOXHOCTU
3. X NPUMEHEHNSA B XMMUYECKOI TeXHOoNorun. B yem 3akntoyaercs oc-
HOBHasa CNOXXHOCTb MOAENUPOBAHNA XUMUKO-TEXHONOTNYECKMX MNPO-
Leccos?
4. Ha30oBMTe Ba OCHOBHbIX BMAa MaTemMaTU4eckKnx mogeneii. Mpusegmte
npuMepsbl.
5. B yem oT/iMune cTOXaCTUYECKUX MOJeNeid OT AeTePMUHUPOBAaHHbIX?
6. MepeyncnmuTe OCHOBHbIE 3TaNbl MATEMATUYECKOr0 MOAENPOBAHMA.
7. K Kakum atanam MofenvMpoBaHMsa He06X0AUMO BEPHYTLCSA, eCin pacyeT
Ha MOJenu nokasan HeaZleKBaTHbIN pe3ynbTaT?
8. HasoBuTe TMNOBbLIE MaTeMaTUYeCKNe MOAENN CTPYKTYpPbl MOTOKOB
B annaparax.
9. Mepeuncnute MeToLbl ONpeaeneHns r’MapoANHaMUYECKOW CTPYKTYpbI
MOTOKOB.
10. Mepeuncnnte Moaenn NLaeanbHOro BbITECHEHUSA.
11. Mepeuncnute MOLENN UAEANBLHOIO CMeLLeHus.
12. MepeyncnnTe OCHOBHbIE TEMNOBbIE NMPOLECCHI B XMMUYECKON TEXHOMOTUN.
13. Kakve rugpogmHaMmnyeckne MoLenu CTPYKTypbl MOTOKOB MPUMEHAOTCH
npv MOLeNMpoBaHUN Ten006MEHHbIX annapaTos?
14. KakoBbl NpUHLMNbI COCTaBNEHNS YpaBHEHWI TENN0BbIX 6anaHcoB?
15. Ha ocHOBaHMM KaKMxX 3aKOHOB pa3pabaTtbiBaloTCA MaTeMaTUyecKnue mMo-
[enun TennoBbIX NPoLeccoB?
16. MepeyncnnTe OCHOBHbIE TEMN/0BbIE MPOLECCHl B XMMUYECKOW TEXHOMOT U,
17. Kakve rmgpogmHaMmnyeckne MoLenu CTPYKTypbl MOTOKOB MPUMEHAOTCH
npv MOLeNMpoBaHUN Ten006MEHHbIX annapaTos?
18. KakoBbl NpUHLMNbI COCTaBNEHNS YpaBHEHWI TENN0BbIX 6anaHcoB?

Y: AAA~~M v AT O MK cTp. 12

19. Y10 Takoe CKOpOCTb XMMUYECKOM peakunn? Kak oHa onpegenseTcs?
20. KakoBa TemnepaTypHas 3aBUCUMOCTb CKOPOCTM XMMUYECKOM peakumnn?
21. Kakoli 3aKOH IeXXUT B OCHOBe (hopManbHON KUHETUKK? [aliTe ero qop-
MY/INPOBKY.

22. KakoBbl OCHOBHbIE KOHLEeNUUU (hopManbHON KMHETUKN?

23. Kakue KOHCTPYKLUN TOMOreHHbIX peakTopoB MPUMEHATCHA B XUMUyYe-
CKOW TeXHOoNormm?

24. [ainTe KnaccugumKaymo XMMUYECKUX PeakTopOB.

25. MpunseanTe NpUMepbl TOMOMEHHbIX XMMUYECKMUX NPOLLECCOB.

26. Kakue rugpognHamMunyeckme Mogenm noTokos Hambosee WHUPOKO Npu-
MEHATCA NP MOLENNPOBAHNM XMMUNYECKUX PeaKTOpOB?

27. CkanspHoe nose. NMoBEPXHOCTU U NUHUN YPOBHS.

28. Npown3sogHasa no HanpasneHuto. MpagneHT.

29. BekTopHOE none. BeKTOpHbLIE IMHUN.

30. MMOTOK 1 gMBEPreHuMa BEKTOPHOIo Mnons.

cTp.15
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31. PoTop 1 LUPKYyNALMA BEKTOPHOTO NONS.
32. Onepatop NamMmunbTOHA.
33. Knaccugmkaymsa BeKTOPHbIX NoJei.

6.2. TeMbl NNCbMEHHbIX paboT
KoHTposnbHas paboTa
1 SnemeHTbI TEOPUKN NONA

6.3. POH[ OLLEHOYHbIX CPEACTB
®OC npunaraercs

6.4. NepeyeHb BMUAOB OLLEHOYHbIX CPEACTB

Bonpocbl 1 6uneThbl K 3a4eTy.
YCTHbIA 0Npoc, KOHTPO/bHaa paboTa, TecT

cTp.16

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECMNEYEHVNE ANCUNMNNHBI

7.1. PekomMeHayemasa nutepartypa
7.1.1. OcHoBHaa nuTeparypa

ABTOpHI, 3arnasue
Nn11 raptmad T. H., OCHOBbI KOMMbIOTEPHOTO MOAEIMPOBAHNA XUMUKO-
KnywwH 4. B. TEXHO/IOrMYEeCcKMUX npoLeccos: y4yed. nocobue
N1.2  3akreim A HO. O6uaa xumn4yeckas TEXHONOTNA: BBEJEHNE B
MOJennpoBaHne XMMNKO-TEXHOOTMYEeCKNX MPOLECCOB:
yue6. nocobue
N1.3 Tymepos Ac. M., MaTemaTnyeckoe moaennmpoBaHne XMMmnKo-

Banees H. H.,
M'ymepos A3. M.,
EmenbaHoB B. M.

Camoiinos H. A

TEXHO/IOrMYECKMX NPOLLECCOB: y4eb. nocobue

nia MpumMepsbl 1 3agayun no Kypcy "Matematnyeckoe
MOJennMpoBaHne XMMNKO-TEXHOIOTMYECKNX MPOL,EeccoB":

yueb. nocobue
7.1.2. JononHUTeNbLHaA nuTepatypa
3arnasue
MogenuposaHue n oNnTUMKU3aLMa Tena10MaccoobMeHHbIX
NPOLECCOB B XMMUYECKOW TEXHONOT NN

ABTOpHI,

Nn2.1 JAemngeHko H. 4.

Nn2.2 Kadapos B. B., MaTtemaTnyeckoe MoAeNMpPOBaHNE OCHOBHbIX NMPOLECCOB
Mne6os M. b. XUMUYECKMX MPOU3BOACTB: y4eb. nocobue
Nn2.3 Kadapos B. B. MeTofbl KN6EPHETUKN B XUMUN N XUMUYECKOM
TEXHONOTWW: YyYebHUK LS BY30B
N2.4 Kopcakos- XUMMYecKne peakTopbl KaK 00beKTbl MAaTEMATUYECKOTO
boraTtkos C. M. MOJLEeNnnpoBaHus
7.1.3. MeTognyeckune pa3paboTku
ABTOpbI, 3arnasue
N3.1  Jlnkyues 13 T. MpumeHeHe 3BM B XMMUYECKOW TEXHONOTUN: y4yeb.
nocobue

N3patenscTBo, rof
M.: UKL, "MapT",
2008

M.:
YHunBepcuTeTckas
KHura, 2009

M.: KonocC, 2008

CMo6.: Nanb, 2013

M3patenscTBo, rof
M.: Hayka, 1991

M.: BbiCcW. LLUK.,
1991

M.: Xumunga, 1985
M.: Xumnsa, 1967
M3patenscTBo, rof

AHrapck: AI'TA,
2002

7.2. TepeyeHb pecypcoB MHHOPMaLMOHHO-TENEKOMMYHUKALLMOHHOM ceTn ” NHTepHeT”

31  Edgpemos, I'. . MogennpoBaHue XMMUKO-TEXHONOMMYECKNX NPOLECCOoB : yyebHuk / ..
EdpemoB. — Mocksa : MH®PA-M, 2018. — 255 c. + [lon. maTepuanbl [SNeKTPOHHbIWA pecypc;
Pexxum poctyna: https://new.znanium.com]. — (Bbicwee obpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10/12737/12066. - ISBN 978-5-16-011030-1. - TeKCT : 31eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/942787


https://new.znanium.com
http://www.dx.doi.org/10/12737/12066
https://znanium.com/catalog/product/942787
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32  3arkeim, A HO. 3akreim A. KO. O6Las Xummnyeckas TeXHONOrnS: BBeAEHME B MOLeNMpoBaHme
XUMMKO-TEXHOIOrMYECKNX NPOLECCOB [SNeKTPOHHbLIN pecypc] :y4yeb. nocobue / A. KO. 3akreiim.
- 3-e n3f,., nepepab. n gon. - Mocksa : Jloroc, 2012. - 304 c. - (HoBad yHUBEpPCUTETCKAA
6nénuoteka). - ISBN 978-5-98704-497-1. - TeKCT : 3N1€KTPOHHbIN. - URL:
https://znanium.com/catalog/product/468690
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7.3.1 MNepeyeHb NporpammHOro obecrieyeHns
7.3.1.1 Kaspersky free [becnnatHaa nponpueTtapHas nuueH3ns |

7.3.1.2 7zip [GNU Lesser General Public License (LGPL)]

7.3.1.3 Evience [YHuBepcanbHas o6wectBeHHas nuueH3ns GNU GPL]
7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.5 Google chrome [YHuBepcanbHasa obwecTeeHHas nuueHsna GNU GPL]

7.3.1.6 Office Pro + Dev SL [[ocypapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
nencTteus 3 rogal

7.3.1.7 Windows E3EDU Dev UpLSA [locyzapcTBeHHbIn KOHTpakKT Ne 442019-004 ot 24.05.2019
cpok aencTtBms 3 rogal

7.3.1.8 Zoom Professional Licenses [Jorosop noctaBku Ne M1-033/2020 o1 01.06.2020]
7.3.1.9 Zoom [JlnueH3na Freemium]

7.3.1.10 Kaspersky Endpoint Security [4orosop CJ1-046/2020 ot 07.12.2020]

7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CMPaBOYHbIX CUCTEM
7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHaa 6ubnmoteka eLIBRARY.RU

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OTUA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)
8.1 - cTaHfapTHO 060pyAOBaHHas NeKUNOHHAsA ayauTopus;

8.2 -yuebHble ayanTopumn, 060pyaoBaHHbIE BUAEONPOEKLMOHHBIM 060pYyA0BaHNEM /15 NPEe3eHTaL WA,
3KpaHOM, HOYTOYKOM;

8.3 - KOMNbIOTEPHbIE KNAcChbl C HEOOXOAMMbBIMU IMLEH3NOHHBIMW MPOrPaMMHbBIMU CPeLCTBaMU;
8.4 - BbIxof B IHTepHeT.

9. METOANYECKWE YKA3AHWNA ANA OBYUAKO LW WNXCA MO OCBOEHWHO
YcnewHoe n3yyeHne Kypca TpebyeT noceweHlR nekynin,akTMBHOE yyacTre Ha NPaKTUYECKUX 3aHATUAX
no M3y4yaemoi ANCLUUNAMHE, BbIMONHEHNE BCEX YUEOHbIX 3afjaHniA npenojaBaTens.

Bo Bpems nekuun CTYLEHT AO/HKEH BECTU KPaTKMIA KOHCMEKT.

PaboTa C KOHCMEKTOM NIEKLMN NpejnonaraeT NPoCMOTP KOHCNeKTa Nekuuu. Mpu 3Tom Heobxo4MMo
NOMETUTb MaTepuanbl KOHCMEKTa, KOTOPbIe BbI3bIBAOT 3aTPYAHEHME B MOHMMaHWUN, NOCTapaTbCA HANTK
OTBeTbl Ha 3aTPYAHMTENbHbIE BOMPOCHI, MCNOMb3Ys PEKOMEHAYEMYIO NnTepaTypy. Ecin caMoCcToATeNnbHO
He yfaeTcs pa3obpaTbCa B MaTepuasne, To He0O6X0AMMO CHOPMYINPOBaTL BONPOCHI M 06PaTUTLCA 3a
NMOMOLLbI K NpenojaBaTesito Ha KOHCY/bTaunu.

Ob6yuatoLemycs HE06X0ANMO PerynsapHoO 0TBOAUTL BPeMSA AN NOBTOPEHMA NPONAEHHOr0 MaTepuana,
MOBTOPSAS CBOW 3HAHWSA, YMEHMA U HaBblKM NO KOHTPO/IbHbIM BOMpPOCaM.

MpaKTUYecKne 3aHATMUA COCTaBNAAT BAXHYH YacTb NPOeCcCUOHaNbHOW NOATOTOBKMN 00yYatoLLUXCS.
MpaKTNYeCcKoe 3aHATME HanpaB/eHO Ha pPelleHre KOHKPETHbIX 3afay Ha OCHOBaHWNM TEOPETUUECKNX W
(haKTMYECKUX 3HAHWIA, HanpaB/ieHHbIX Ha NPUO6GPeTEHME HOBbIX (PAKTUYECKUX 3HAHWUI N TEOPETUYECKNX
YMEHWIA.

cTp. 17
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BaxHeilwei cocTaBnsatoLLeid M11060i HopMbl MPAKTUYECKUX 3aHATUI ABNAIOTCA YNPaXKHeHUs (3agaHus).
OcHOBa ynpaxHeHus - NpuMep, KOTOPbIA pazbupaeTcs ¢ NO3MLMM TEOPUN, PA3BUTON B NEKLUK:
MpakTnyeckune 3aHATAA BbINOMHAKT CNeAytoLL e 3aja4n:

- CTUMYNIMPYIOT U3YYeHNe PEKOMEHAYEeMOM NUTepaTypbl, a TaKXKe BHUMaTe/IbHOe OTHOLIEeHUe K
NeKLMOHHOMY Matepuany;

- 3aKpennatoT 3HAHUA, NONYYEHHbIe B NpoLecce NIEKLMOHHOIO 06YyYeHUs 1 CaMOCTOATENbHOW paboTbl Haj
NnTepaTypoi;

-pacwupaT 06bem NpoghecCnoHasbHO 3HaYMMbIX 3HAHWUI, YMEHWIA N HaBbIKOB;

- MO3BONAKT NPOBEPUTL NPABUNLHOCTb PAHEE MOYUYEHHbIX 3HAHWIA;

- MPUBMBAIOT HABbIKN CAMOCTOATE/NbHOIO MbILLUIEHWNSA, YCTHOTO BbICTYMN/IEHUS;

- CNOCO6CTBYHOT CBOOOAHOMY OMEPUPOBAHNIO TEPMUHONOTUEA;

- NPeACTaBNAT BO3MOXHOCTb MpenojaBateto CUCTEMATUYECKU KOHTPOIMPOBaTb YPOBEHb CamMo-
CTOATENbHOWN paboTbl CTYEHTOB.

Mpn NOAroTOBKE K NPaKTUYECKUM 3aHATUAM HEO6X04MMO NPOCMOTPETb KOHCMEKTbl NEKLUUA 1 Me-
TOAMYECKME YKa3aHWsA, PeKOMeHL0BaHHYO NUTepaTypy No LaHHON TeMe; NOATOTOBUTLCA K OTBETY Ha
KOHTPO/IbHbIE BOMPOCHI U BbINONHUTL JOMaLLHEE 3aaHne, KOTOPoe ABNSETCSA YaCTbi0 CAMOCTOATE/IbHOM
paboTbl 06yYatoLUXCS.

CamocToATenbHasa paboTa HanpaBneHa Ha M3yyeHne 06yvaroLLMMUCs TeopeTUYecKoro maTepmana,
MOArOTOBKMW K NEKLMAM, NPaKTUYeCKUM Y CEMUHAPCKUM 3aHATUAM, 0hOPMJIEHNE KOHCMEKTOB JIEKLUHA,
HanucaHue pegepaTos, a TAKXe NOArOTOBKE KOHTPO/IbHbIM MEPONpPUATUAM, paboTe B 3/IEKTPOHHOW
obpasoBaTenbLHON cpeae v ap.

CamocToATenbHasa paboTa BKAOYaeT cregytolwme Buibl pabot:

- paboTa C NeKLMOHHbIM MaTepnanom, npegycmaTpmusaroLas npopaboTKy KOHCMEKTa NeKUUA 1 y4yebHO
nuTepaTypsbl;

- nouck (nog6op) 1 0630p NMTEPaTypbl U 3NEKTPOHHBIX UCTOYHUKOB UH(OPMaLUy N0 MHANBUAY-A/IbHO
3aflaHHON nNpobneme Kypca, HanucaHue pedepaTa (3cce, AoKNaga, Hay4yHol cTatby) NO 3afaHHOWA
npob6neme;

- BbINONHEHWe JOMAaLIHEro 3alaHnsa K 3aHATUIO;

- BbINONHEHWe LOMaLIHEN KOHTPObHON paboThl (peLleHne 3afay, BbINOIHEHNE YIPAXHEHWI);

- U3y4yeHue Martepuana, BbIHECEHHOr0 Ha CaMOCTOATe/IbHYI0 NPopaboTKy (0TAeNbHbIe TeMbl, naparpadbl);
- NOArOTOBKA K KOHTPO/IbHOW paboTe v KONTOKBUYMY;

- NOArOTOBKA K 3a4eTy.

[na obecneyeHns KOHTPONS KayecTBa 06yYeHUs NpefyCcMOTPeHbl METOAbl YCTHOIO, MMCbMEHHOTO,
NPakTUYecKoro, MallMHHOIo KOHTPO/IA ¥ CAaMOKOHTPONSA 06yyatoLmxcs.

Mo aTanam 06y4eHWs BbILENAKOT NpeABapuUTE/IbHbIN, TEKYLNIA (MPOMEXYTOUHbIN), Py6eXHbIi
(TeMaTUY4ecKmnin), NTOroBbI KOHTPO/b.

MpeaBapuTesibHbI KOHTPO/Ib OCYLLECTBAETCA NpenojasaTesieM L0 TOro, Kak Ha4nHaeTCcs u3yye-Hue
HOBOrO paszena, rnasbl UNK TeMbl. Taknum 06pa3oM, NpenojaBaTtesib BbIACHAET, UTO 06yYaloLWMMCs TaM yxe
M3BECTHO MO JaHHOMY pasfenly, Kakme Ux 3HaHUsA MOryT 6bITb MCNO/Ib30BaHbI NpenojasaTesieM A4/s
JanbHenLero N3NoXeHns maTepuana.

TekyLWw it KOHTPO/Nb OCYLLECTB/AETCA NpenojasaTesieM B X04e MOBCEAHEBHON y4eOHON paboTbl U
NPOBOAUTCA B Npejenax 06bl4HbIX OpPraHn3aunoHHbIX opM 3aHATMI. OH 3aKN04YaeTca B cucTemaTunye-
CKOM HabnogeHnn 3a paboTol rpynnbl B LLeIOM M KaXA0ro obyyaroLwerocs B 0TAe/IbHOCTU, NPOBepKe
3HaHWI, YMEHWIA N HaBbIKOB, COYETAeMON C N3yYeHNEM HOBOIrO maTepuana, ero 3akpenaeHmem
(MpaKTMYecKNM NPUMEHEHMNEM).

Py6eXHbli (TeMaTuyecknil) KOHTPO/b OCYLLECTB/AETCA NpenojasaTe/ieM B pe3y/ibTare U3yyeHus
obyyaroLmmMunca Lenoro pasgena AUCUUNANHBLI AN OLHONM U3 ero YacTein. Py6eXHblil KOHTPO/b Hanpas-
NeH Ha onpejesieHne CTerneHy yCBOeHUs 00yYatoWMMuUca TeMbl B LiesIoM. ®OpMbl KOHTPOSIS:

- KONJIOKBUYMb!;

- MMCbMEeHHas NpoBepoYHas paboTa (KOHTPO/IbHas paboTa);

- UHAMBUMAYaNbHbIA 0npoc;

- TecT;

- TEPMUHONOTMYECKNIA AUKTAHT;

- petbepar;

- pacyeTHO-rpauyeckas pabota (TMNOBOW pacyer).
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CpOKI/I npoBeaeHNA onNpeaendanTCca npenogaBatenam U KOPPEKTUPYKOTCA B npouecce pa6OTbI.

ITorosblii KOHTPO/1Ib MPOBOANTCA B KOHLIE N3YyYEHNA ANCUUNNWUHBI U MOAYNA. Ll,enb NTOroBOro KOHTpPOAA

- BbIABUTb N OLEHUTb 3HaHUA, YMEHNA N HaBbIKU 06yL|arou_w|xc;| no pesynbTartam U3y4eHna aucunniinHeol
(MO,EI,ynFl) N MOXET ObITb OopraHmn3oBaH B X0/[i€ 3K3aMEHOB, 3a4€TOB. CpOKVI nposeaeHNA onpenendaroTca
y‘-le6HbIM oTAesiIoOM B COOTBETCTBUN Cy‘-le6HbIM NnNaHOM M3y4YeHNA ANCLUNNNNHDI (MO,CI,yJ'IFI).



MWHUCTEPCTBO HAYKW W BbICLLEFO OEPA3OBAHWA POCCUVCKON GEAEPALINNA

defepanbHOe rocyapcTBeHHOe 610KeTHOe 06pa3oBaTe/lIbHOe yUpeXAeHWe BbICLLErO
obpasoBaHuA

«AHrapCKUM rocyapCTBeHHbIN TEXHUYECKUIA
(®PFBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop.

4.X.H., npod. CTOMMHa
«0? » 02 r.

Komnmeeprle TEXHO/IOT'NMN B MalUMHOCTPOEHUU

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpenseHa 3a Kagegpoi  BblumcnnTesibHble MaLWHBI Y KOMIJIEKCbI

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 23ET
Yacos no yyebHoMy 72 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3ayeThl 1
ayINTOpHbIE 3aHATUSA 18
camocToaTenbHas paboTa 50
4yacoB Ha KOHTPO/Ib 4

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
o nToro
Bug 3aHATUI yn Pn
MpakTuyeckune 18 18 18 18
MToro ayg. 18 18 18 18
KoHTakTHas paboTa 18 18 18 18
Cam. paboTa 50 50 50 50
Yacbl Ha KOHTPONb 4 4 4 4

NToro 72 72 72 72
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Mporpammy coctaBun(un):
KTH, gou., Ceepgnosa O.J1.

PeLeH3eHT(bl):
KTH, NporpaMmmncT O0T/enapaspaboTok nHhopmaunoHHbix cucTeM OO0 "O30H TexHonornm™
bopoakuH [ .K.

Pa6ouas nporpamma gUCLUNANHbI
KoMnbloTepHble TEXHONOTMM B MALLIMHOCTPOEHUN

pa3paboTaHa B cOOTBeTCTBUM ¢ PIOC:

deaepanbHbI rocyaapCTBEHHbIV 06pa3oBaTeNbHbIV CTaHAAPT BbICLIEro 06pa3oBaHMs - MarmcTpatypa no
HanpasneHnto NoArotToBkn 15.04.02 TexHONOrM4yeckme MalivHbl 1 06opygosaHme (Nnprkas MuHo6pHayKu
Poccum ot 14.08.2020 r. Ne 1026)

coCTaB/leHa Ha OCHOBaHWUM y4ebHOro niaHa:
HanpasneHune 15.04.02 "TexXHONOrm4yeckne malwmHol 1 060pyaosaHme”

0406peHHOro y4éHblM coBeTOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pa6ouas nporpamma 04o6peHa Ha 3acegaHnn YMC dakynbTeTa

Cpok felicTBus nporpamMmmsl: 2025-2028 yu.r.

Mpeacepatens YMC KTH., gou,., byakosa H.B.
Mpotokon ot 01.07.2025 Ne 5
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 Lenb ANCUMNANHbBI: COCTOUT B 03HAKOM/IEHWUMN CTYAEHTOB C CYLLECTBYHOLUMN MHHOPMALMOHHbIMMU
TEXHONOTUAMU U UX NPUNOXEHUSMN B MALLIVHOCTPOEHUN.

2.3A0AUN
2.1 3agayu AUCUMUMAUHBI: YeTKOe OPUEHTMPOBAHME B MH(OPMALMOHHbIX TEXHONOTUAX, YMeHMe
Monb30BaThCs NPUKNAAHBIMW NPOrPaMMHbIMK CPeACTBAMMW M CUCTEMaMM aBTOMATU3MPOBAHHOTO
MPOEKTUPOBaHNS.

3. MECTO ANCuUNNINHBLI B CTPYKTYPE OOI
Lunkn (pasgen) OOMM: 61.0.11
3.1 Tpeb6oBaHUSA K nNpeaBapuTeibHON NOArOTOBKE 00y4atoLLerocs:

3.1.1 [Ana nsyyeHus AUCLUNNUHBI CTYLEHT JO/MKEH 06nafjats 3HaHMAMM, ycTaHaBInBaembimm @I OC and
BbICLLEr0 NpodeccroHanbHO 06pa3oBaHns Mo 06LenpodeccMoHanbHbIM AUCLUMNIMHAM:
HauepTartenbHaa reomeTpus, MIHXKeHepHaa rpagumka. [40a ycnewHoro 0CBOeHUA AUCLUMNINHbI
HeobX0AMMO YMeHMe NCMOoMb30BaTh KOMMbIOTEP B KAYECTBE NO/b30BaTeNst B 06beMe Kypca
«HpopmaTnka».

3.2 AucuMnavHbI U NPAKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayns)
Heo6X0/MMO KaK MpeALLecTBYHOLLEE:

3.2.1 CATIP xumMnyeckoro obopyaosaHus
3.2.2 CunCTeMHbIl aHann3 n MogenMpoBaHme
3.2.3 TeopeTn4yeckmne OCHOBbI pacyeTa XMMUYECKOro 060pyaoBaHus

3.2.4 BbINONHeHMe, NOArOTOBKA K Npoueaype 3awwuTbl U 3aLiMTa BbiMYCKHOW KBaIM(PUKALNOHHOW
paboThl

4. KOMMNETEHLUW/WV OBYYAIOLEFOCHA, ®OPMVPYEMBbIE B PE3Y/IbTATE OCBOEHUSA
AVNCUUNNAUNHBI (MOAY NA)

OlNK-6: CnocobeH Mcnosib30BaTb COBPEMEHHbIE MHPOPMALNOHHO-KOMMYHUKALNOHHbIE
TEXHO/10r N, rnobasbHble MHOOPMaLOHHbIE PeCYypCbl B HAYUYHO-UCC/1e40BaTe/IbCKOWA
[eATeNIbHOCTH;

3HaTb:

YpoBeHb 1 Ha NOProBOM YpPOBHe COBPEMEHHbIE NH(OPMALMOHHO-KOMMYHUKaLMOHHbIE, r106abHble
NH(OPMaLMOHHbIE PECYPCHI, UCMOMb3YEMbIE B MAWMHOCTPOEHNN

YpoBeHb 2 Ha 6a30BOM yPOBHe COBPEMEHHbIE NH(OPMALMOHHO-KOMMYHWUKALNOHHbIE, TN06anbHble
NHOPMaLMOHHbIe pecypcbl, UCMOAb3yeMble B MalLNHOCTPOEHUN

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COBPEMEHHbIE MHPOPMALNOHHO-KOMMYHUWKALWOHHbBIE, T106a/bHble
NHOPMaLMOHHbIe Pecypcbl, NCMOMb3yeMble B MalLNHOCTPOEHUN

YmeTb:

YpoBeHb 1 Ha NOProBOM YPOBHe MPOBOAUTL BbIYUC/IEHUA C UCMO/b30BAHMEM KOMMbIOTEPHBIX NPOrpamm

YpoBeHb 2 Ha 6a30BOM YPOBHe MPOBOAUTL BbIYUC/IEHUA C UCMNOJ/Ib30BAHMEM KOMIMbIOTEPHBIX NPOrpaMm, a
TakKXXe YMEeTb UCMOJIb30BaTb COBPEMEHHbIE NHPOPMALMOHHO-KOMMYHUKALVUOHHbIE U
rno6anbHble MHPOPMALMOHHbIE PeCypChbl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE NMPOBOAWTL BbIYUC/IEHWNS C MCMONb30BAHWEM KOMMbHOTEPHBIX
nporpamMmm, a Takxxe yMeTb MCMO/b30BaTh COBPeMEHHble NH(OPMALUOHHO-
KOMMYHWKaLNOHHbIe 1 rN06anbHble MHPOPMALMOHHbIE pecypcChbl

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMW MNOUCKA HAYYHO-TEXHUYECKON MH(OPMaLUU NPy NMOMOLLM
COBPEMEHHbIX MHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONOTMMIA, FN06anbHbIX
NH(OPMaLMOHHbLIX PecypcoB

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKaMyW MOUCKA HayYHO-TEXHUYECKON MH(OpMaLUKU MPu MOMOLLK
COBPEMEHHbIX UH(OPMALNOHHO-KOMMYHNKALMOHHbBIX TEXHONOTMMIA, TN06anbHbIX
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NH(OPMALMOHHbIX Pecypcos

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMy NMOMCKA HAYYHO-TEXHUYECKOW UH(OpMaLMU NPy NMOMOLLM
COBPEMEHHbIX MHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONOTMMIA, FNo6anbHbIX
NH(OPMaLMOHHbLIX pecypcoB

OMNK-13: CnocobeH paspabaTbiBaTb U NPUMEHATbL COBPEMEHHbIe LN(POBbIe NporpaMmebil
NMPOEKTUPOBAHUSA TEXHOIOTMYECKNX MALUUH 1N 060py0BaHNSA, aNifTOPUTMbI MOAE/TMPOBAHNA UX
paboTbl U UCMbITAHNA UX PaboTOCNOCOBHOCTH;

3HaTb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE COBPEMEHHbIE LU(PPOBbLIE NMPOrpaMMbl NMPOEKTUPOBAHNA
TEXHONOTMYEeCKNX MallunH 1 060pyaoBaHUs

YpoBeHb 2 Ha 6230BOM ypPOBHe COBPEMEHHbIE LU(POBbLIE MPOrpaMmbl MPOEKTUPOBAHMNSA
TEXHONOIMYEeCKNX MalunH 1 06opyaoBaHns

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COBPEMEHHbIE LLU(POBbLIE MPOrpaMmmbl MPOEKTUPOBaHUA
TEXHONOIMYEeCKNX MalunH 1 06opyaoBaHns

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb U NPUMEHATb COBPEMEHHbIE LU(POBbLIE MPOrpamMmMmbl
NMPOEKTUPOBAHMNA TEXHONOrMYECKMX MaLINH 1 060pYyL0BaHUSA, anropuTMbl MOAENNPOBAHUSA KX
paboTbl N UCNbITAHMA UX PabOTOCNOCOBHOCTM

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabartbiBaTb U NPUMEHATL COBPEMEHHbIE LU(POBbIe NPOrpaMmbl
NMPOEeKTUPOBAHMNA TEXHONOrMYECKMX MaLINH 1 060pYyL0BaHUA, anropuTMbl MOAENNPOBAHUS KX
paboThbl U UCMbITAHUA UX PaboTOCNOCOOGHOCTM

YpoBeHb 3 Ha NPOABUHYTOM YpOBHe pa3pabartbiBaTb U MPUMEHATb COBPEMEHHbIE LMU(POBbLIE NMPOrpaMmbl
NMPOEeKTUPOBAHNA TEXHONOrMYECKMX MaLINH 1 060pYyL0BaHUSA, anropuTMbl MOAENNPOBAHUSA KX
paboTbl U UCNbITaHMA UX PaboTOCNOCOBHOCTH

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE HaBblKaMu pa3pabaTtbiBaTb U NPUMeEHATb COBPEMEHHbIE LUDPOBbIE
nporpamMmMmbl NPOEKTUPOBAHMA TEXHOOTNYECKNX MALLUH U 060pYyL0BaHNA, anropuTMbl
MOAENNPOBaHUSA UX paboThbl U MCMbITAHNSA UX PA6OTOCNOCOOHOCTM

YpoBeHb 2 Ha 6a30BOM ypOBHe HaBblKaMu pa3pabartbiBaTb U MPUMEHATL COBPEMEHHbIE LM(POBbIE
nporpamMmMbl MNPOEKTUPOBAHUA TEXHOOTNYECKUX MaLLUH U 060pyL0BaHMA, anropuTMbl
MOZEeNMPOBaHNA UX paboTbl U UCMbITAHWUA UX PaboTOCNOCOBHOCTM

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMu pa3pabaTbiBaTb M MPUMEHATb COBPEMEHHbIE LG POBbIE
nporpamMmMmbl NPOEKTUPOBAHUA TEXHOOTNYECKUX MaLLUH U 060pYyL0BaHUA, anropuTMbl
MOZENMPOBaHNA UX paboTbl N UCMbITAHMUA UX PaboTOCNOCOBHOCTM

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnACA LO/KEH

4.1 3HaTtb:
4.1.1 CTPYKTYpYy UH(OPMaLMOHHbIX TEXHOMOTWIA, KnacCcugpukaymo nporpaMmmMHOro obecrneyeHms.
42 YMeTb:
4.2.1 onpefenatb HEO6XOAMMOCTb UCNOMb30BaHNS MaKeTOB NPOrpaMm AN pelleHns NHXEHEPHbIX
3afau.
4.3 Bnapgetb:
4.3.1 OCHOBHbIMMW MPUKNAAHLIMA MHCTPYMEHTANbHBIMUW CPEACTBAMU U MPOrpaMMHbIM 0becneyeHnemM
00LLIEero HasHa4YeHus.

5. CTPYKTYPA N COAEP>XXAHWE AoNCUNTITMHBI (MOA4YNA)
Kog HanmeHoBaHue pasgenoB n  Cemectp/ UYacos KomneteH- JluTepatypa WHTe [MpumedaHune
3aHATUA Tem /Bug 3aHATUA/ Kypc uun paKT.

Pasgen 1 OcHosbl NanoCAD

11 OcHOBbI c0o34aHUA
yepTtexa /Tema/
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2.1

2.2

Cnocob6bl 3agaHns
KomaHa. Cnocoosl
3a/laHnA KOOPAMHAT TOYEK.
KomaHAbl NoCcTpoeHus.

Y faneHune 06bLEKTOB.
Bbi6op o06bekToB /Tp/

MocTpoeHue
NPAMOYToNbHUKa,
TPeyro/isHUKOB CNoco6om
3agaHns koopauHart /Mp/

BblnonHeHMe NOCTPOEHNS
(uryp. /Mp/

MoAroToBKa OTYETOB MO

npakTMyecknum padoram.

OTBETbI HA KOHTPOJIbHbIE
Bonpockl /Cp/

Pa3gen 2. lNMoctpoeHve
MPUMUTMBOB C MOMOLLbHO
3N1eMeHTapHbIX KOMaH/, B
rpachunyeckoin cpete NanoCAD

Co3sfaHve n3obpaxeHuii ¢
MCcnosib30BaHVem 6a30BbIX
rpayuyeckmnx
npuMmnTnBos /Tema/

KomaHAbl NOCTpoeHUS.
TekyLue pexmmsl
00bEKTHON MPUBA3KN.
Cnocobbl ynpasneHuns
N306paXkeHNEeM Ha
akpaHe. /Tp/
BbInonHeHWe NoCTpoeHuni
C MCNO/b30BaHNEM
PEeXMUMOB 00bEKTHOW
npusasku. /Mp/

Cnoi yepTexa. Bec
NNHURA. TUNbl IMHWIA.
KomaHabl pefiakTupoBaHus
o6bekToB. /Mp/
[MoAroToBKa OTYETOB MO
npakTuyecknum paboram.
OTBETbI HA KOHTPOJIbHbIE
Bonpockl /Cp/
MocTpoeHue
KPUBOMNHEHbIX
KOHTYpoOB /Tema/
MocTpoeHre n3obpaxeHuns
JeTanei no
VHAMBUAYANIbHBIM
3aganuam. /Mp/

OrlK-6
OnK-13

OrlK-6

OMnK-13

OMK-6
OlK-13

OMK-6
OlK-13

OMK-6
OlK-13

OlK-6
OnkK-13

OlK-6
OnK-13

OrlK-6
OnK-13

OrlK-6
OMnK-13

nii
niz2n2.1
n2.2
)

nii
niz2n2.1
al

nii
niz2n2.1
n2.2
a1

nii
niz2n2.1
n2.2
al

nii
niz2n2.1
n2.2
al
nii
niz2n2.1
n2.2
)

nii
ni2n2.1
n2.2
al

cTp. 5
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3.2

MoAroToBKa OTYETOB MO

npakTMyecknum paboram.

OTBETbI HA KOHTPOJIbHbIE
Bonpocsl /Cp/

Pazgen 3. OtopmreHve
yepTexel

PauynoHanbHoe
ohopmneHue

yepTexa /Tema/
OdopmneHue wtamna ¢
OCHOBHOW Hagnucoto. /Mp/

MoAroToBKa OTYETOB MO
npakTMyecknm padoram.
OTBETbI HA KOHTPOJIbHbIE
Bonpocekl /Cp/
MpocTaHOBKa pasmMepoB Ha
yepTtexax /Tema/

HacTpolika pasMepHOro
CTUNA cornacHo. KomaHpgbl
NPOCTaHOBKM

pasmepos. /Tp/
MoaroTtoeka OTYETOB MO
npakTMyecknum paboram.
OTBETbI HA KOHTPOJIbHbIE
Bonpocsl /Cp/

Pa6oTa no
NHAVBUAYA/IbHbLIM
npoektam /Cp/

MoAaroToBka K
3a4eTy /3auét/

6. POHA OUEHOYHbLIX CPEACTB

30

OrlK-6
OnK-13

OMK-6
OlnK-13

OMK-6

OlK-13

OrlK-6

OnK-13

OrlK-6
OnK-13

OrlK-6
OMnK-13

OMK-6
OMnK-13

nii
niz2n2.1
n2.2
a1

nii
ni2n2.1
n2.2
al
nii
niz2n2.1
n2.2
)
nii
niz2n2.1
n2.2
a1

nii
niz2n2.1
n2.2
a1

6.1. KOHTpO/bHbIE BONPOCLI N 3aaHNA

Kaknmn cnocob6amm MOXKHO 3anyctuTb nporpammy NanoCAD?
Has3oBnTe OCHOBHbIe 3/1IEMEHThLI rMaBHOro okHa nporpammsl NanoCAD.
Kakumu cnocob6amm MOXHO MOSly4nTb CNpaBovHyro MHpopmauuno NanoCAD?

Kak 3aBepwutb paboty ¢ nporpammoii NanoCAD?

Kakne onepauun Heo6xo4MMO BbINOJIHUTL [/ HACTPOMKW TUMa Y TOYHOCTU €4UHUL, U3MEPEHUS B
porpamme NanoCAD?
Kakum o6pasom 3agaroTcd numMuTbl yeptexka B nporpamme NanoCAD?
Kak 3afatb wwar ceTKu 1 BbIBECTU ee B 06/1aCTU NMMUTOB YepTexa?
Kak BBOAATCA abCco/OTHbIE (OTHOCUTENbHbIE) AeKapToBble (MONSAPHbIE) KOOPAMHATHI TOUYEK
ObEKTOB M3 KOMaHLHOW CTPOKMN?
UT0 Takoe 06beKTHas npusAsKa?

YTto 03HayaeT pexum OPTO?

YTto o3HauaeT pexum CETKA?

Kakne KOMaHZbl 1M KakK Mo3BONAOT yBEeNNYMBATL U YMeHblUaTb U306paxKeHue yepTexa?
Kakne KOMaHAbl NO3BONAKOT NEPeiBUHYTb M306paKeHNe Ha IKpaHe, He MeHAs ero pasmepa?

cTp. 6



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 7

14. Kakune onuum COLepPXUT KOHTEKCTHOE MEHI0 Mpu ero Bbi30Be BO BPeMs paboTbl C KOMaHAamu
3ymMmuposaHue nnu lNMaHopamupoBaHune?

15. Urto takoe npumutns B NanoCAD?

16. Kak co3gatb TOUKy (0Tpe3ok)?

17. Kakue pfenctsms Heo6Xo4MMO BbINOAHUTL A/ CO34aHUA NPAMOYTo/ibHUKA (MHOTOYrofibHMKa)?
18. Kakune geinctsma Heo6X04MMO BbINOAHUTL, YTO6bLI €CO34aTb KOMbLO (3/namMnc)?

19. Kak c03faTb OKpYXHOCTb (gyry)?

20. Kakum o6pa3om ocyuiecTBnseTcs 06bekTHas npussaska B nporpamme NanoCAD?

21. OCHOBHble CBOMCTBA MOMUINHUN?

22. Kak 3afaTb pasHyt LWNPUHY Ha y4YacTKe MOAUAUHUN?

23. B yem oTanume NOAUIMHWUW OT NPOCTOW NUHUN?

24. Kakne Tunbl cTaHAapTHLIX pasMepoB no3sonset HaHocuTb NanoCAD?

25. Kakune onepauun Heo6xo4WMO BbINOAHUTb, YTOObI HAHECTU NIMHENHBIA pasmep?

26. Kakune onepaumym He06XOAMMO BbINOMIHUTL, YTOObI HAaHECTU SINHENHbINA pa3mep C CMMBONAMM?
27. Kak HaHecTu BbIHOCKY C pasMepHbIM TEKCTOM?

28. Kak HaHecTu pasMepHylo uens?

29. Kakne fenctsms Heo6Xo4MMO BbIMOMHUTL, YTOObI OTPefakTUpoBaTb pasmep?

30. Kak 3aTpuxoBaTb 3aMKHYTbI KOHTYp 4YepTexxa, KOTOpblii onpeaenserca ykazaHuem
NMPOU3BO/bHOW TOUYKN BHYTPU HEro?

31. Kakne KomaHbl MCMNOMb3YHTCA AN co3faHua Tekcta B nporpamme NanoCAD?

32. Kakne fenctsms Heo6X04MMO BbIMOMHUTL, YTOObI HAHECTU O4HOCTPOYHBIA TEKCT C
rOPU30HTa/IbHbIM LLEHTPUPOBAHWEM OTHOCUTENbHO YKa3aHHOW TOYKM Ha 6a30BOW NMHUIN?

33. Kak n3meHnThL cogepXaHue 04HOCTPOUYHOro Tekcrta?

34. Kak ycTaHOBUTb M Bbli6paTb cNocob BbipaBHMBaAHWA OLHOCTPOYHOIO TeKCTa?

35. Kak HaHecTM MHOTOCTPOYHbI/ TEKCT 3afaHHON LWMPUHbI C MOMOLLbIO BCTPOEHHOIO
MHOTOCTPOYHOr0 pefakrTopa?

36. Kakne pfenctBus Heo6X04MMO BbIMOMHUTL, YTO6bI U3MEHUTL COAepXaHWe MHOTrOCTPOYHOIO
TekcTa?

37. Kak co3gatb maccus?

38. Kakune 6bIBalOT mMaccuBbI?

39. Kak co3gaTtb rpynny n3 o6bLekToB uyepTexa?

40. Kak M3MeHUTb CBOWCTBA MMEIOLWEACs B YepTexe rpynnbl?

41. Kakne napametpbl He06Xo4MMO 3a4aTb npu co3gaHum 6noka?

42. Kakune napameTpbl 6/10Ka MOXHO MeHATb Npu BCTaBKe?

43. "pe coxpaHaTcA 6/10KN?

44, [ns yero cnyxart cnou B nporpamme NanoCAD? Kakue CBONCTBA OHW MOFYT MMETb?
45, Kak co3gaTb HOBbIi C0i?

46. Mopsagok co3gaHus cnos

47. Kak 3amM0opo3uTb Cnomn?

48. Kakune cBolicTBa MMeeT 3a6/10KMPOBaHHbIA CNON?

49. Kak OTMeHUTb neyatb BMAUMOro  Cnos?

50. MopsAfok yaaneHua cnoa?

6.2. TeMbl MUCbMEHHbIX paboT
6.3. @POH[ OLEHOYHbIX CPeacTB

6.4. TllepeyeHb BUOOB OLEHOYHbLIX CPELCTB
1. KOHTpO/bHbIe BOMPOCHI ANS TEKYLLE aTTecTauun.
2. KomnnekT nabopaTopHbIX paboT.
3. KOMNAeKT TeCTOBbIX 3afaHiA.

7. YYHEBHO-METOANYECKOE N UH®POPMALMNOHHOE OBECMNMEYEHWE ANCLUUWNNTNHDI
7.1. PekomeHayemas nutepartypa
7.1.1. OcHoBHada nuTepatypa
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ABTOpHI, 3arnasue M3patenscTBO, rof
N1.1  Mocopenos 13 1.  AutoCAD 2009. Camoe Heobxoanmoe Cne6.: BXB-
Metepbypr, 2008
Nn1.2 Cokonosa T. HO. AutoCAD 2009 ana ctyfeHTa: camoy4umnTesnb Cri6.: Mutep, 2008
7.1.2. JononHUTeNbLHaa nutepartypa
ABTOpHI, 3arnasue M3paTenscTBoO, rog
N2.1 TMonewyk H. H., AutoCAD 2006/2007. HoBble BO3MOXHOCTH Cn6.: Mutep, 2006
KapnywkuHa H.
r.
Nn2.2 bebpc A M. 100% camoyumntens AutoCAD 2006. Pycckas Bepcus M.: TexHonogxu-
3000: Tpuymd,
2007

7.2. MNepeyeHb pecypcoB MHMOPMAaLMNOHHO-TE/IEKOMMYHUKALUOHHOM ceTn ” VIHTepHeT”
31  babeHko, B. M. AutoCAD Mechanical :y4yebHoe nocobue / B.M. babeHko, O.B. MyxuHa. —
Mocksa : UH®PA-M, 2021. — 143 c. — (Bbicwee obpasosaHue: bakanaspuar). — DOI
10.12737/textbook_5aa63a464d4af0.05n6077. - ISBN 978-5-16-013842-8. - TekcT :
3NEKTPOHHbINA.
7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHuns
7.3.1.1 NanoCAD 11 Plus [AKagemunyeckas nuueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]
7.3.1.2 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIi KOHTpakT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBuma 3 rogal
7.3.1.3 Scilab v.6.1.0 [CTaHaapTHasa obuiecTBeHHas nuueH3na GPL]

7.3.1.4 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.5 Mathcad Education - University Edition [FocygapcTBeHHbIn KOHTpakT Ne 3MO-007 ot
02.12.2019 r.]
7.3.2 MNepeyeHb MHPOPMALNOHHbIX CNPaBOYHbIX CUCTEM
7.3.2.1 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU
7.3.2.2 NWPBUC
7.3.2.3 EAWHOe OKHO AocTyna K MHhopMaLMOHHbIM pecypcam
7.3.2.4 TexakcnepT
7.3.2.5 VHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTe/lbHbIX TEXHO/OTUA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPNAJIbHO-TEXHUWYECKOE OBECIMNEYEHWE gNCUNMNNVNHBI (MOAYTA)
8.1 cneyuanusmpoBaHHas Mebenb: f0CKa ayauTopHas (Menosast) - 1 WT.; CTON KOMMbIOTEPHbIN
(npenopgaBaTenbCKuiA) - 1 WT.; CTyN ANs npenogasatens - 1 WT.; CTON KOMMNbIOTEPHbIWA - 20 wWT.;
CTyN OPUCHbIA - 20 wWrT.

8.2 TexHM4eckme cpefctea 0bydeHnsa: MynbTumegmniiHoe o6opyaosaHue (npoektop Beng MH535 ¢
aKpaHom). KomnbroTep-moHo6/10k IRU Office N2105 (i3 4160/ 4Gb/ SSD 60Gb/HDG4400/
DVDRW/CR/ 21,5" 1920x1080) c BbIX040M B VIHTEPHET 1 A0OCTYMNOM B 3/IEKTPOHHYHO
NMH(OPMaLMOHHO-06pa3oBaTeNibHY0 cpegy AHITY - 21 wr.

9. METOANYECKWME YKASAHWA ANTA OBYYAKOWNMXCA MO OCBOEHNIO
Tekyllaa aTTecTayms CTyaeHTOB NpPon3BOAMTCAIEKTOPOM 1 nNpenojaBaTenemM, BeAyLMMM NpaKTUUYecKne
paboTbl N0 AUCUUNANHE B CNeAYOWUX hopMax:
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. TeCTUPOBAHUE;

. BbIMO/IHEHME MPAKTUYECKUX paboT;

. 3alMTa NpakTUYecknx pabor;

. OTZEe/IbHO OLEHWBAKTCA NIMYHOCTHbIE KauyecTBa CTyfeHTa (aKKypaTHOCTb, WCMOMHUTENbHOCTD,

MHULMATMBHOCTb) - paboTay AOCKKU, CBOEBPEMEHHAsA cAaya TeCTOB, OTHETOB MO NpPaKTUYecKUM paboTam.
MpPOMEeXYTOUYHbIA KOHTPO/b MO pe3ynbTaTaM CemecTpa no AUCUUNINHE NMPOXOAUT B (hopmMe TecTa
(BkntOYaeT B ce65 OTBETbI HA TEOPETUYECKME BOMPOCHI.)

Bonblwyto, BO MHOrOM ONPeSenstowyo poib B Kypce NMeeT KOMMIEKC NpakTU4yeckmnx paboT, rnaBHoM
3afia4yeil KOTOPOro ABNAETCA 06yyYeHUe CTYAeHTOB paboTe Ha KOMMbIOTEPE, MONYYEHNE HABbIKOB
NPUMEHEHNSA COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOTNIA ANA peLleHns pasNnyHbIX NPO¢ecCnoHabHbIX
3afgay. Cnegyet 3aMeTUTb, YTO B CBA3M C AMHAMUYHOCTBIO BbIMYCKa HOBbIX MPOrpaMMHbIX CPeACTB
NPOW3BOAUTENSAMU NPOrPaMMHOIo obecnevyeHNs KOMMIEKT NPakKTUUYeCKnX paboT cnegyet 06HOBNATL He
pexke, YeM OfWH pa3 B y4ebHbIX roga.

MO OKOHYaHUIO M3YyYeHUs KaXA0ro 6/10Ka NpakTU4ecKmx paboT NpoBOASATCA KOHTPOJIbHbLIE BOMPOCHI.

Y cBOeHuMe mMaTepuana Tectamum.

K 3a4eTy AOMNyCKaTCA CTYAEHTbI, BbINMOMHMBLUME MPaKTUYeckne paboThbl.
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1L UENN OCBOEHWA ANCUUNTINTHDI
11 noprotoBka 06y4arOLMXCA K MOAENMPOBAHNIO TEXHONOrMYECKOro 060pyA0BaHNS U NPOLECCOB
NMPUMEHSIEMbIX B XMMUYECKOI NPOMbILLIIEHHOCTH;

1.2 npuobpeTeHMe HaBbIKOB CUCTEMHOIO UCCNEeL0BaHNSA TEXHONOTMUYECKOTO 060PpYA0BaHNSA N XUMUKO-
TEXHONOTNYECKUX CUCTEM;

1.3 0CBOEHMe MEeTO0N0rNeR CUCTEMHONO MbILUNEHUS N KOMMIEKCHOTO PacCMOTPEHUS CNOXHbIX
npo6nem.

2.3A0AYUN
2.1 npuobpeTeHne 06yYaloLLMMMNCS 3HAHWIA, HAaBbIKOB U MPMEMOB MOAENMPOBAHUS TEXHONOTMYECKOTO
060pyA0BaHNSA, pasNNYHbIX MPOLECCOB, ABMEHUIA U CMIOXHbIX CUCTEM B XUMMUYECKOWA
NPOMbILINIEHHOCTN (HA OCHOBE METOA40B MaTeMaTUUYeCKoro 1 UMUTAaLUOHHOIO MOAENNPOBaHNS).

3. MECTO AncCumnnnnmHbl B CTPYKTYPE OO
Limkn (pasgen) OOTT: 61.0.12
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 KomnbloTepHble TEXHONOrMN B MaLMHOCTPOEHUN

3.1.2 MaremaTnyeckne MeTofbl B UHXeHepun
3.1.3 OnTumMu3aumsa XMMUKO-TEXHOTIOTUYECKNX MPOLLECCOB

3.2 AucuMnavHbl U NPAKTUKN, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

3.2.1 Tpomn3BoACTBEHHaA npakKTuka: TexHosornyeckas (NPOEKTHO-TEXHOMOMNYeCcKas) npakTmka

3.2.2 BbINOMHEHWE, MOAFOTOBKA K NpoLeaype 3aluThl 1 3aLUTa BbIMYCKHOW KBANMMPUKALMOHHOW
paboThbl

3.2.3 TlpousBogcTBeHHas npaktuka: MNMpeaannaoMHasa npakTnka, B TOM YMCe HayyHo-
nccneposartenbckasa pabora

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCUUNNAUNHBI (MOAY NA)

YK-1: CnocobeH OCyLLEeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauuin Ha OCHOBe
CMCTEMHOro noaxoja, BbipabaTbiBaTb CTPATErnO AeNCTBUI

3HaThb:

YpoBeHb 1 06uWme, HO He CTPYKTYPUPOBaHHbIE 3HAHNA METOA0B KPUTUYECKOT0 aHaim3a npobeMHbIX
CMTyalunii Ha OCHOBE CUCTEMHOIO NOAX0Aa, UCNOMb3yeMbIe MPW PELLIEHUN HAYUHbIX U
npakTUyecknx 3afay, CBA3aHHbIX C MOAENNPOBaHNEM TEXHONOTMYECKOro 060pyA0BaHNS

YpoBeHb 2 c(hOpMMpPOBaHHbIE, HO COfepXKaline oTAeNbHbIe NPo6esnbl 3HaHNS OCHOBHbIX METOA0B
KPUTMYECKOro aHanm3a npobieMHbIX CUTYyalmnili Ha OCHOBE CUCTEMHOTO NOAX0Aa,
NCNoMb3yemMble MPU PeLeHNM HaYUHbIX U NPaKTUYeCKMX 3afay, CBA3AHHbIX C
MOZeNMpoBaHnemM TEXHOIOrMYecKoro o6opyLoBaHus

YpoBeHb 3 chOopMMpPOBaHHbIE CUCTEMATUYECKME 3HAHMUA METOA0B KPUTUYECKOr0o aHanmn3a npo6aemMHbIX
CUTyauuii Ha OCHOBE CMCTEMHOIO NOAXO0AA, UCMONb3yEMblE MPU PELUEHNN HAYUYHbIX U
NnpakTU4yecKnx 3afad, CBA3aHHbIX C MOLENMPOBAHNEM TEXHONOIMYECKOro 060pyf0BaHNS

YMmeThb:

YpoBeHb 1 4aCcTUUYHO NPOBOAUTL KPUTUYECKUIA aHanM3a Npo6aemMHbIX CUTyaLmuili Ha OCHOBE CUCTEMHOIO
nogxofa nNpv pelweHnn 3afay cBA3aHHbIX C MOAeNIMPOBaHNEM TEXHOIOTMYECKOro
obopyaoBaHus

YpoBeHb 2 MNPOBOANTL KPUTMUECKWIA aHann3a Npo6aeMHbIX CUTyalKnili Ha OCHOBE CUCTEMHOIO NOAX0Aa,
HO MCNbITbIBATb 3aTPYAHEHMA NPU BbIOOPE fanbHEWLeRd cTpaTern AencTems Npy pewweHnmn
3a7a4 CBSA3aHHbIX C MO/JENMPOBAHMEM TEXHONOTMYECKOTo 060pyA0BaHMA

YpoBeHb 3 MPOBOANTL KPUTUYECKUIA aHann3a npo6aemMHbIX CUTYyaLuii Ha OCHOBE CUCTEMHOIO NOAX0Aa, a
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TakXe BblpabaTbiBaTb CTPaTernto 4eMCTBUIA NPU pelleHnmn 3afayd CBA3aHHbIX C
MOZeNMpoBaHneM TEXHOIOrMYEeCKoro o6opyLoBaHus

Bnagetsb:

YpoBeHb 1 B L,ENOM YCMNELWHO, HO HEe CUCTeMaTMYeCKoe NPUMEHEHME TEXHOOMNIN KPUTUYECKOTO aHanmnsa
NPOGMEMHbIX CUTYaLMA Ha OCHOBE CUCTEMHOrO NOAXoaa

YpOBeHb 2 HaBblKaMy OCYLLECTBNEHNSA KPUTUYECKOT0 aHanm3a NpobaeMHbIX CUTyaLuuin Ha OCHOBe
CMCTEMHOr0 NOAX0Aa, HO UCNbITbIBaTb 3aTPYAHEHMNS B BbIOOpe cTpaTernn gencramsa npu
pelweHnn 3afay CBA3aHHbIX C MOAENMPOBAHNEM TEXHOIOTMYECKOro o6opyLoBaHua

YpoBeHb 3 HaBblKaMu OCYLLECTBIEHNSA KPUTUYECKOT0 aHanm3a npobaeMHbIX CUTyaluunin Ha 0OCHOBe
CUCTEMHOI0 NOAX0Aa MU HaBblKaMu BblpabaTbiBaTb CTPATErNIO AEACTBUIA NPY PELLEHNN 3a4a4
CBA3aHHbIX C MOAENNPOBaHNEM TEXHONOTMYECKOro 060pyA0BaHUS

OMNK-5: CrnocobeH paspabaTbiBaTb aHA/IMTUYECKNE N YACNIEHHbIE METOAbI NPU CO34aHUN
MaTemMaTUYeCKNX MOJesieil MallmnH, NpUBoLOB, 060pYL0BaHUS, CUCTEM, TEXHOOTMYECKNX
NpoLLeccoB.;
3HaTb:
YpoBeHb 1 06Lme, HO He CTPYKTYPUPOBaHHbIE 3HAHWUA aHAIMTUYECKUX U YNCTIEHHBIX METOA0B,
MCNO/b3yeMbIX MPU CO3[4aHUN MaTemMaTUUYeCKUX MOoAenen MalwmvH, NpuBoLoB, 060py0BaHNS,
CUCTEM, TEXHOJIOFMYECKNX NMPOLLEeCCOB NPU NPOEKTUPOBAHUN N KOHCTPYUPOBAHUN MaLUVH U
annapartoB XMMUYEeCKUX MPOM3BOACTB
YpoBeHb 2 chopmMuMpoBaHHbIe, HO coAepKalime oTaeNbHble NPo6esbl 3HAHUA aHANUTUYECKNX U
YMCNIEHHbIX METOA0B, UCMO/b3YEMbIX MPU CO34aHUN MaTeMaTUYeCKUX MOLEeNen MalluH,
npvBOAOB, 060PYL0BaHNA, CUCTEM, TEXHONOTMYECKMX MPOLECCOB MPY NMPOEKTUPOBAHUN U
KOHCTPYMPOBaHUM MaLUMH U annapaToB XMMUYEeCKUX NponU3BOLCTB
YpoBeHb 3 CPOPMMPOBaHHbIE CUCTEMATUYECKNE 3HAHUA aHAIMTUYECKUX U YNCNEHHbBIX METOLOB,
MCMNob3yeMblX NPY CO3LaHUM MaTeMaTUY4eCcKnUX Mojeneil MalluH, NpuBogoB, 060pyA0BaHMS,
CUCTEM, TEXHOMOTNYECKUX NPOLLEeCCOB NPU MNPOEKTUPOBAHUM N KOHCTPYUPOBAHUM MALLUH U
annapaToB XMMWUYECKUX NPOU3BOACTB
YmeTb:
YpoBeHb 1 oOueHMBaTb 3PPEKTUBHOCTL, LOCTATOYHOCTb M PE3yIbTATUBHOCTb COBPEMEHHbIX
aHaIMTUYECKMUX U YUCNIEHHbIX METOA0B MNPY CO34aHMN MaTeMaTUUYeCcCKUX MOAesiell MaLlvH,
NpMBOA0B, 060pYA0BaHNA, CUCTEM, TEXHONOTMYECKMX NMPOLECCOB NPU NPOEKTUPOBAHUMN U
KOHCTPYMPOBaHUM MaLUMH U annapaToB XMMUYECKUX NPOU3BOLCTB
YpoBeHb 2 MUCMO0Nb30BaTh aHA/IMTUYECKUE U YNCNIEHHbIE METOAbI A1 LOCTVXKEHUS HEOBXOANMbIX
pe3ynbTaTOB B NpoLUecce MOLENIMPOBAHMA MalLUWH U annapaToB XMMUYEeCKUX MPOM3BOACTB
YposeHb 3 pa3pabaTbiBaTb MaTeMaTMyeCKMe MOLENN MawuH 1 annapaTtoB XMMUYECKNUX NPON3BOACTB
Bnagethb:
YpoBeHb 1 HaBblKaMu OLEHWUBATb 3 (PEKTUBHOCTb, 4OCTATOYHOCTb U PE3Y/IbTATUBHOCTbL COBPEMEHHbIX
aHa/IMTUYECKUX U YACNIEHHbIX METOLO0B MPW CO3[4aHUN MaTemMaTUUYeCcKUX MOoLeNel MaLluH,
npvBOAOB, 060pYL0BaHNA, CUCTEM, TEXHONOTMYECKMX MPOLECCOB MPY NMPOEKTUPOBAHUN U
KOHCTPYMPOBaHUM MaLUMH U annapaToB XMMUYECKUX NPOnU3BOLCTB
YpoBeHb 2 HaBblKaMU UCMO/b30BaHUA aHA/IATUYECKUX U YNC/IEHHBIX MeTOAbl ANA LOCTUXEHUS
HeoOX0ANMbIX pe3ynbTaToB B NpoLecce MOAeNMPOBaHNSA MallMH 1 annapaToB XMMUYECKNX
Nnpon3BOACTB
YposeHb 3 HaBblkaMu pa3pabartbiBaTb MaTeEMaTUYyeCcKne MOAEe/IM MaLIMH 1 annapaTtoB XMMUYECKUX
Nnpon3BOACTB
B pesynbTaTe 0CBOEHUS UCLUMNIMNHbBI 00yYaroLWnAca 4O/KEH
4.1 3HaTtb:
4.1.1 OCHOBHbIE MOHATUA N ONMpPefeNieHNs CUCTEM;

4.1.2 CTpyKTypy v 06Line CBONCTBA CUCTEM;
4.1.3 MeTOAUKM aHanmsa uenei n yHKUNIA CUCTEM YNpaB/eHUs;
4.1.4 6a30Bble MaTeMaTUYECKME METO/bl, MPUMEHSIEMbIE B CUCTEMHOM aHann3e
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4.2 YMeTb:
4.2.1 ocCyLlecTBUTb NpoLecc Bblbopa 06beKTa MOAEMPOBaHUSA, ero CTPYKTypU3aumio 1 cuctemaTmsaymo
CBOIACTB;

422
4.2.3
424

ONpeseNTb Len U KPUTEPUN MOAENIMPOBaHNS;

4.3 Bnapgetb:

431
4.3.2

Kog
3aHATUSA

11

npoBOANTL NUccneaoBaHMA CIOXKHBIX CUCTEM C MOMOLLbLIO MaTeEMaTUYECKUX METO0B.

MaTeMaTU4eCKUM annapaTtom, NCNoNb3yruinmmca B CACTEMHOM NOAXOAE,
NPaKTN4eCKNMMUN HaBblKaMW MOCTPOEHNA N UCCNeaoBaHNA MaTeMaTUYECKNX MO,U,el'IeVI.

5. CTPYKTYPA N COAEP>XAHWE gonNCUNmn/IHblI (MOAY NA)

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

TeM /BUg 3aHATUA/

Pasgen 1 OcHOBbI CUCTEMHOIO
aHanmsa.

CuctemHble
3aKOHOMEpPHOCTU B
XUMUNYECKO
TexHonoruu. /Tema/

XNMUNKO-TEXHOIOTNYECKAA 2 1
cucTeMa M atanbl eé
nccnefoBaHuUs.
Knaccugukauua n
ceoinctBa XTC. Vepapxus
XTC. TexHonornyeckue
orepaTopbl U TUMbI CBSA3EN
Mexxay Humn. Mogenu
XTC. Tononornyeckue
uccnegosaHna XTC ¢
NMOMOLLIbIO CXEMO-
rpaguyeckmx

mogenei. [Nek/

M3o06paxeHune npouecca ¢ 2 2
NMOMOLLLbIO CXeMo-

rpaduyecknx Mogenei.

MpepcTasieHne

CTPYKTYPbl XMMWNKO-

TEXHO/I0T MYECKUX CUCTEM

B BUe rpados u

matpud,. /Mp/

CWHTe3 oNTMMasIbHOM 2 22
CTPYKTYpbI XTC.

M3o06paxeHune npouecca

Nno Teme BbIMYCKHOM

KBa/IM(PUKaLMOHHOW

paboTbl C MOMOMbIO CXEMO

-rpaduyeckmnx

mogenei. /Cp/

Pasgen 2. Maremartunyeckoe
MOZEeNMpoBaHMe XUMMKO-
TEXHOMOTMYECKUX CUCTEM.

Kypc

KomneTeH-
umm

JlnTepatypa WHTe
paKxT.

YK-1 ni1.1in2.3 0
Nn2.4

32

YK-1 n1.1in2.3 0
n2.4

32

YK-1 n1.1n2.3 0
Nn2.4

32

cTp. 5

CTPOUTb MaTeMaTn4vecKmne mogesm CUCTemM n 060CHOBaAHHO Bbl6|/|paTb MeTOo[ CUCTEMHOI0 aHau1M3a;

MNpumeyaHne



YI: z15.04.02_TMrn-25-1,2,3.pIx

2.1

31

OCHOBbI MaTeMaTUYeCcKoro
MOAENNPOBaHUA XUMUKO-
TEXHO/IOTUYECKUX

cucteM. /Tema/

OCHOBHbIE NMOHATUA U
onpegeneHnsa. OCHOBHble
TUMblI MaTeMaTUyecKnx
mogaeneii. CocTaBneHue
MaTemMaTMyecKoro

onucaHus n BbIGop MeToda

ero pewexuns. /Jlek/

Pa3paboTka
mMaTeMaTMyecKoil Mogenu
npouecca. /Mp/
MapameTpuyeckas
NaeHTUMKaLua un
npoBepKa afeKkBaTHOCTH
mMaTeMaTMyecKoi Mogenn.
Pa3paboTka
MaTeMaTM4eCcKoli moaenu
Mo TeMe BbIMYCKHOM
KBaIM(PUKaLNOHHON
pa6otbl. /Cp/

Pasgen 3. CocTaBHble 4acTy
MaTeMaTUYECKO MOJENN
XUMUKO-TEXHO/OMMYECKOr0
npoLiecca.

ONIeMeHThI
mMaTemMaTMU4eCcKow

mogenu. /Tema/

Xumunyeckoe 1 (pazosble
paBHOBECKS.
MaTepuanbHblii 6anaHc.
TennoBoi 6anaHc.
MapoanHamuka
CTPYKTYpPbl MOTOKOB.
KnHeTnka XMMunKo-
TEXHOJIOTNYECKMX
npoueccos. /fek/

CocTaBneHue
MaTepuasbHOro un
TennoBoro 6anaHcoB
TEXHO/I0rMYEeCcKoro
npovecca.
MogenuposaHue
rMapoMexaHn4ecKmnx
npoL,eccos.
MogenunposaHue
TenI0BbIX NPOLLECCOB.
MogenunposaHue
MacCO0b6MeHHbIX
npoueccos. /Tp/

2 YK-1 OlK
-5

2 YK-1 OlK
-5

46 YK-1 OlnK

-5

1 YK-1 OlNK
-5

4 YK-1 OlNK
-5

ni3nz2.i
n2.2
31 32

ni3nz.i
n2.2
31 32

ni3nz2.i
n2.2
31 32

niz2n2.1

n2.2n3.1

Nn3.2 N3.3
n3.4
CX]

niz2n2.1

Nn2.2Nn3.1

Nn3.2 N3.3
n3.4
33

0

cTp. 6
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XuMnyeckass KUHETUKA. 2 60 YK-1 OlK Nn1.2 0
KuHeTunka -5 N1.3N12.1
TeNN00O6MEHHbIX N2.2N13.1
npoueccos. KnHetuka Nn3.2 N3.3
MacCcO0OMEHHbIX n3.4
NnpoLLeccos. 33
Martematunyeckoe

MOZeNnMpoBaHue npotecca
Mo TeMe BbIMYCKHOIA
KBa/IM(PUKaLNOHHOW
paboTel. /Cp/

/3avért/ 2 4 YK-1 ONK 111 /1.2 0
-5 ni3nz.i
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3
n3.4
31 92 33

6. POHA OUEHOYHbLIX CPEACTB

6.1. KOHTpoO/sibHble BOMPOChLI N 3ajaHNs

1 dyHfaMeHTaNlbHblE MOHATMA B 06/1aCTU CUCTEMHOIO aHanusa.

2. CUCTEMHbIA NPUHLMN.

3. CucTemMbl U UX CBOWCTBA.

4. XUMUKO-TEXHO/IOTNYECKas cucTemMa 1 atanbl eé nccnegosaHuns. OnpegeneHne XTC.

5. Knaccuukaumns vn csoinctea XTC.

6. Nepapxma XTC. NepapXnyeckunii npuHumn.

7. TexHOoNornyeckne onepaTopbl U TUMbI CBA3U MEXAY HUMMW.

8. Mogenn XTC. Knaccugumkayma mogenein XTC.

9. Tononorunyeckue nccnegosaHus XTC € NOMOLLbIO CXEMO-rpauyecKux Mozenei.

10. MpepncTtaBneHne cTpykTypol XTCB Buae rpadpos wumatpuu. Bugbl rpagos.

11. CuHTe3 onTuManbHOW CTpYKTYypbIXTC. MpuHymnbl XTC.

12. OCHOBHble CBOWCTBa CUCTEM.

13. EcTecTBeHHble N NCKYCCTBEHHbIE CUCTEMBI.

14. CWCTEMHBbIA aHanu3 n Knaccugukaums XMMU4ecKoro npom3BoACTBa.

15. TunoBasa TeXHO/IOrMYeckKas Cxema.

16. Knaccuukaumns npoueccoB XMMUYeCKOM TEXHONOTUU WU UX annapaTypHoe OgopMeHue.
17. lMokasaTenn XMMMYeCcKoro npons3sofcTaa.

18. MOHATUE XUMMUKO-TEXHONOTNYECKOM CUCTEMBI U UX MOAENN (XMMUYECKMe, rpaduyeckue).
19. TexHoNornyeckne caasmn.

20. 3a4aum CUHTE3a XUMUKO-TEXHONOTMYECKON CUCTEMBI.

21. MartemaTnyeckoe MOLENNPOBaHME XUMNKO-TEXHOMOTMYECKUX CUCTEM. OC-HOBHbIE TUMbI
MaTeMaTMYECKMX MOJENeN.

22. CocTaBneHne MaTeEMaTMUYECKOro OMMCaHMsa 1 BbIGOP MeTOAa ero peLleHus.

23. MapameTpuyeckas UAeHTUPUKaALUA N NPOBepKa afleKBaTHOCTM MaTtemMaTU4ecKOon MOenu.
24, OnTumanbHOe MCMNONb30BaHME 060PYA0BaHUS.

25. 3a4aunm XUMUKO-TEXHOIOTMYECKOW CUCTEMBI.

26. MartepuanbHblii 6anaHC TEXHONOTUYECKNUX CUCTEM.

27. TennoBoi 6anaHC TEXHONOTMYECKUX CUCTEM.

28. banaHcoBble COOTHOLLEHUS.

29. Ctexnometpuyeckme 6asaHCOBble COOTHOLUEHUS.

30. banaHcoBble COOTHOLLEHUS.

31. OcHOBHbIe NMOHATUA 3KcepreTnyeckoro aHanmsa XTC.

32. CocTaBHble 4aCTM MaTteMaTuyeckoin mMopenn. XMMuUYeckoe 1 (pa3oBoe paBHOBeCHE.

cTp. 7
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33.
34.
35.
36.
37.
38.
39.

CocTaBHble YacTW maTemaTuyeckor Mmogenu. MatepuanbHblil 6anaHc.
CocTaBHble YaCcT MaTeMaTU4eckoin modenn. TennoBoii G6anaHc.
CocTaBHble YacT mMaTemaTU4ecKol Mogenu. M'mapogmHaMmKa CTPYKTYpbl MOTOKOB.
KUHeTUKa XUMUKO-TEXHOMOTMYECKMX MPOLLECCOB. XUMMYECKas KMHETUMKa.
KuHeTuKa XMMUKO-TEXHONOTMYecknx npoueccoB. KuHeTuka Tenn1006MeHHbIX NPOLLECCOB.
KUHeTUKa XMMUKO-TEXHONOTMYECKNX NpoLeccoB. KMHETMKA MacCOOOMEHHbIX MPOLECCOB.
CocTaBHble 4aCTM MaTteMaTUyeckoin mopenn. XMMuUYeckoe 1 (pa3oBoe paBHOBeCHE.

6.2. TeMbl NNCbMEHHbIX paboT

KypcoBoli npoekT (pa6oTa) y4ebHbIM M1aHOM He NPeayCMOTPEH.

Mpunaraercs.

6.3. POH[ OLLEHOYHbIX CPEACTB

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB

Bonpockl K KONNOKBUYMY, TECTbI, BOMPOCHI K 3a4eTy.

cTp. 8

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECINEYEHVE ANCUNMNNHBI

nii

niz2

nis

nz.1

n2.2

n2.3

n2.4

n3.1

n3.2

ABTOpHI,
Kavana B.B.

3akrerim A. HO.
N'ymepos Ac. M.,

Banees H. H.,
N'ymepos A3. M.,

EmenbaHoB B. M.

ABTOpHI,
Enusapos N. A,

MapTembsaHOB HO.

®., Cxuptnaase
A T., TpeTbaKoB
A A

Camoiinos H. A

Ko3nos B. H.

Bonkosa B. H.,
JeHncos A A

ABTOpHI,
Pbi6anko M. U,
Mogonnenos E.
B., W yknHa /.
B., Csupugos A.
M.

LW yknHa /1. B.,
Pbi6anko M. U,
Bacunbes U. B.,
CemeHoB K. U.

7.1. PekomeHayemasa nuTepartypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue

OCHOBbI TEOPUM CUCTEM M CUCTEMHOIO aHanm3sa: y4eb.
nocobue
O6LWan XxuMmmyeckas TeEXHONOTNA: BBeAeHMe B
MOJeNNpPoBaHNE XUMUKO-TEXHONOIMYECKMUX MPOLECCOB:
y4yeb. nocobue
MartemaTnyeckoe MoAenIMpoBaHNe XUMUKO-
TEXHO/I0MMYECKNX NpoLeccoB: y4yeb. nocobue

7.1.2. JononHUTeNbHaa nuteparypa
3arnasue
MogenuposaHue cuctem: yue6. nocobue

MpumMepsbl 1 3agayun no Kypcy "Matematnyeckoe

MOZENMPOBaHNE XMMUKO-TEXHOMOTMYECKINX MPOLLecCoB™:

yueb. nocobue

CWCTEMHbI aHann3, ONTUMU3ALNS U NPUHATHE
peweHnin: yyeb. nocobue

Teopusa cuctem: yyeb. nocobue

7.1.3. MeTognyeckune pa3paboTku
3arnasue
PacueT abcopbLUMOHHbIX annapatos: y4yeb. nocobue no
KYPCOBOMY MPOeKTUPOBaHMIO NMPOLLECCOB 1 annaparos
XWUM. TEXHONIOTUK

PacueT Ten006MEHHNKOB: CMPaBOYHO-METOMYECKNE
yKa3aHus Nno KypcoBOMY NPOEKTUPOBAHUIO NPOLLECCOB U
annapaToB XMMWUYECKOW TEXHONOrNN ANa CTyA. cred.
170500, 320700, 250100, 250300, 250400, 210100

M3patenscTBO, rof
M.: Nopavasa nuHus
-Tenekom, 2007
M.:
YHunBepcuTeTckas
KHura, 2009

M.: KonocC, 2008

N3patenscTBo, rof
Crapblit Ockon:
THT, 2013

CMo6.: Nanb, 2013

M.: lMpocnekr,
2014

M.: Bbicw. LK.,
2006

N3patenscTBo, rof
AHrapck: AI'TA,
2012

AHrapck: AI'TA,
2001
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ABTOpHI, 3arnasue M3patenscTBO, rof

N3.3  Pwibanko /1. U., PacueT peKTU(PMKaLNOHHON YCTAHOBKM HENPEPbLIBHOTO AHrapck: AI'TA,

L yknHa 1. B., fencTeus: yyeb. nocobue K Kypcosomy 2014

Moponnenos E. NPOEKTUPOBAHUIO

B., lemeHTbeB A

n.
Nn3.4 WykuHa . B., MpumeHeHne 3BM pgns pacyeTa TeNN00O6MEHHUKOB: AHrapck: AI'TA,

Pbibanko /1. L., CMpaBOYHO-METOANYECKNE YKA3AHNA MO KYPCOBOMY 2010

CemeHoB V. A NPOEKTUPOBAHUIO MPOLECCOB N anmnapaTtoB XUM.

TexHonoruu gng cryg. cney. 240801, 220301,
240302,280201
7.2. TepeyeHb pecypcoB MHHPOPMALNOHHO-TENEKOMMYHUKALWOHHOW ceTn ” HTepHeT”
a1 Uukypos, H. . MogenupoBaHue cuctem 1 npoueccos: Y4yebHoe nocobue / H.I'. Yukypos. -
Mocksa : VL, PUOP: HUL MHtpa-M, 2013. - 398 c.:- (Bbicwee obpa3osaHue: bakanaspuar). -
ISBN 978-5-369-01167-6. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/392652
32  AHTOHOB, A B. CuctemHblli aHanu3 :yuye6HUK / A.B. AHTOHOB. — 4-e n3f., nepepab. n gon. —
Mocksa : UH®PA-M, 2017. — 366 c. + [lon. matepuanbl [ONeKTPOHHbIN pecypc; Pexum
pgoctyna: https://znanium.com]. — (Bbicwee obpa3osaHue: bakanaspuar). - ISBN 978-5-16-
104344-8. - TeKcT : aneKTpOHHbIN. - URL: https://znanium.com/catalog/product/544591

33  CucTeMHbIli aHanM3 NPoOLECcCOB U annapaToB XMMUYECKOW TEXHONOrnK :yyeb. nocobue / 3.4.
MBaHuuHa, E.C. YepHakosa, H.C. bennHckas, E.H. MBawkKnHa ; TOMCKUA NONUTEXHUYECKUNTA
YHUBEPCUTET. - TOMCK : M34-B0 TOMCKOrO NofIMTEXHNYECKOro yHueepcuTeta, 2017. - 115 c.- ISBN
978-5-4387-0787-5. - TeKCT : aNeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043896

7.3.1 MNMepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Windows E3EDU Dev UpLSA [locyzapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019
CpokK aencTtBma 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemnyeckas nuueHsnsa: cepuitHbin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.3 Scilab v.6.1.0 [CTaHpapTHasa obwecTBeHHas nnueHsna GPL]

7.3.1.4 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTtens 3 rogal

7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.1.6 Ansys Discovery Live Student [YHuBepcanbHaa obwectBeHHasa nuueHsna GNU GPL]
7.3.1.7 ANSYS Academic Teaching CFD [Aorosop Ne 643-2013-OWU o1 09.07.2013]

7.3.1.8 Mathcad Education - University Edition [[orosop Ne IM-081/2020 ot 08.12.2020]

7.3.2 TepeyveHb UHPOPMALMOHHbLIX CMPaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnunoteka eLIBRARY.RU

7.3.2.4 TexakcnepT
7.3.2.5 VHpopmaynoHHo-aHanntnueckas cuctemMa SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNA/TIbHO-TEXHWYECKOE OBECMNEYEHWE ANCUNTITMHBI (MOA4Y J1A)


https://znanium.com/catalog/product/392652
https://znanium.com
https://znanium.com/catalog/product/544591
https://znanium.com/catalog/product/1043896
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8.1 Ayp. 110, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
npoBeAeHNs yyebHbIX 3aHATUIN BCeX BUAOB. TeXHMYecKune cpefcTBa 06yyeHus: nabopaTopHas
yCTaHOBKa N0 U3yYeHW0 TMAPOANHAMUKN NMCEBLAOOXKMKEHHbIX croeB - 1 WwT.; nabopaTopHas
YyCTaHOBKa N0 U3YYeHWUO HaCbINMHOW U UCTUHHON NNOTHOCTW LUCMEPCHbIX MaTepuanos u
BbISIB/IEHWE CBONCTB, HEOOXOAMMbBIX ANA COPTUPOBKM HYacTul, - 1 WT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuio npoLecca Hem30TepMUYECKOro nepeMeLllmBaHnsa - 1 wWT.; nabopaTopHas ycTaHOBKa
Mo M3YYeHMIO Pas3INYHbIX KOHCTPYKLWUIA TeNN006MEHHMKOB - 1 LWT.; nabopaTopHas ycTaHOBKa Mo
nccnefoBaHuo Tenaoo6mMeHa Npyu TeYeHUM XUAKocTH B Tpybax - 1 wT.; nabopartopHas yCcTaHOBKa
“BnusaHne pasmepa Apo6sALMX WapoB Ha MPOU3BOAUTENIbHOCTb 6apabaHHOW MenbHUUbI” - 1 LWT.;
nabopatopHas ycTaHOBKa “OnpefeneHne KpUTUYECKOM YacTOThbl BPaLleHNs KOHCOMbHOTO Bana” - 1
WT.; nabopaTopHas ycTaHOBKa “OnpejeneHne KpUTUYeCKO YacToTbl BpalLeHWs Bana C 04HON
CcOCpeaoTOYEHHOI Maccoi 1 0CceBoi cunoii” - 1 wT.; nabopaTtopHas ycTaHoBKa “OnpefeneHune
Ko3(hpuumeHTa 60KOBOro aBneHns CalbHUKOBOIO YNAOTHEHUA” - 1 WT.; MynbTUMeMa NPOeKTop
- 1wT.; 3KpaH - 1 wWT.; MOHUTOP Npenogaeatens - 1WT.; CACTEMHbIV 610K - 1 WT.; KOMNAEKc (2
LIT.) ayAM0 KOMOHOK 419 BOCNPOU3BeeHnsa ayauno aiina - 1 wr. CneyunannsmpoBaHHas Mebenb:
pocka (menosas) - 1wT.; cToN nNpenogasatens - 1 WT.; CTO/ KOMNbIOTEPHbINA - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAEHYECKUIA BYXMECTHbIN (WIT.) - 9 LWT.; CKaMba CTyJeH4YecKas
OBYXMECTHad - 9 WT.; neKTopckasa TpubyHa - 1 wr.

8.2 Ayp. 401, 665830, r. AHrapck, 72 ke-n, a. 19, yue6Hblin kopnyc Ne 2. Ayautopum ans
camoCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: gocka (Menosas) - 1 WT.; CTON
KOMMNbIOTEPHbINA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yveHns: MynbTumMema
npoekTop - 1 wWwrt.; aKpaH - 1wWrt.; MOHOGOK - 20 WIT.; KOMMJIEKC ayAn0 KONOHOK ANd
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWE YKA3AHWA /1A OBYYAKLWMNXCA MO OCBOEHUIO
OucumnnnHa “CUCTEMHbIR aHann3 n MoAeNnnpoBaHNe” SBASETCA CAMOCTOATENbHOW ANS U3YYEHWS.
[ucumnnnHa npenojaeTcs B BUAE NEKLUIA Y NPaKTUYECKMUX 3aHATUIR. Ha nekumax npu n3noxeHuu
maTepuana cnefyeT Nonb30BaTbCA WAMKOCTPATUBHLIM MaTepPUasoM, OPUEHTUPOBAHHBLIM Ha UCMO/b30BaHNe
MYNbTUMEAUAHOTO Npe3eHTaUNOHHOro 060pyAoBaHus. MNpu BbIMONHEHUN NPaKTUYeCKUX paboT
obyyaroLmecs LOMKHbI M3YYNTb OCHOBHbIe METOAbI pacyeTa, NoNy4YnMTb HaBblKK paboTsl CO
cnpaBoYHMKaMu 1 Katanoramu. O6pasoBaTe/ibHble TEXHOIOMMW: METOL NPO6IEMHOI0 U3/0XEHNS
mMaTepuana, Kak eKTOpoM, Tak 1 06y4daroLMMcs; CaMOCTOSTE/IbHOE UTEHME 00YYarOLWMMUCS YHEOHOR,
y4ebHO-MeTO4MYECKON M CNPaBOYHON NMTepaTypbl U Noc/eaytoLee UCronb30BaHNE NOMYYEHHbIX 3HAHU
B MpoLecce BbIMOMIHEHMNS CAaMOCTOSTENIbHbIX PaboT MO TeMe BbIMYCKHOW KBaNNMMKaLWOHHOW paboThl. B
TeyeHue npenofaBaHns AUCUMNANHBI “CUCTEMHbIA aHanu3 1 MogennpoBaHune” B KayecTse (DOpPMbI
TeKyLlen aTTecTaunm obyyaroLWwmxcs UCNonb3yeTca KOIOKBUYMbI, TECTUPOBaHME, 3almTa
CaMOCTOATE/IbHbIX PaboT Mo TemMe BbIMYCKHOM KBa/IM(PUKALNUOHHOK paboThl.
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Mporpammy coctaBun(un):
KTH, goueHT kadegpbl MAXI1, Acnamos A.A.

PeLeH3eHT(bl):
KTH, 1-blii 3aM. red. gup. OO0 HTL, «MpkyTckHUNxnummaw», KysHeyos K.A.

Pa6oyvas nporpamMma gucLUNVHbI
HaaeXXHOoCTb W JO/IT0BEYHOCTbL 060pYy40BaHMS

paspaboTaHa B cooTBeTcTBUN ¢ PIOC:

defepanbHbIl TOCYAAPCTBEHHbI 00pa3oBaTe/ibHbINA CTaH4aPT BbiCcLero o6pasoBaHusa - MarucTparypa no
HanpasneHUto NoAroToBky 15.04.02 TexHONOrMYecKne MalivHbl 1 06opygosaHme (Nnpmkas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

coCTaBJ/leHa Ha OCHOBaHWUM y4ebHOro nnaHa:
HanpaeneHune 15.04.02 "TexHONOrnM4yeckne mallnHbl U 060pyaoBaHue”

006peHHOro y4éHbiM coBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ogobpeHa Ha 3acefaHum YMC hakynbTeTta

Cpok aeiicteus nporpaMmmel: 2025-2028 yu.r.

Mpeacegatens YMC KTH., gou., Jle6egesa O.A.
MpoTtokon ot 04.07.2025 Ne 05/25
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1. LEJTN OCBOEHNA ANCLUNTMNTNHDI
1.1 Llenbto npenogaBaHus AMcUnNINHbl «HagexXHOCTb XMMUUYECKOT0 060pyA0BaHUA» SBASETCA
(hopmMmpoBaHmMe y CTYLEHTOB CUCTEMbI HayUYHbIX Y NPOMECCMOHaNbHbIX 3HAHWIA U HaBbIKOB B
061acTn co3faHuns, Coaep>XXaHus 1 NCNoIb30BaHNUA TEXHONOMMYeCcKoro o6opynoBaHusa - oby4yeHue
CTYLEHTOB MeTOAaM 1 NprMemMam LefieHanpaBeHHOro NCN0/b30BaHMA 3HAHWIA, MONYYEHHbIX NpU
N3yyYeHUn pyHLAMEeHTaNbHbIX U CreumnanbHbIX KYypCcoB A5 pelleHns 3a4ay nosblilLeHns
3(h(heKTUBHOCTY PabOTbl XMMMUYECKOr0 060pya0BaHMS.

2.3A0AUN
2.1 OCHOBHOI1 3afjaueli N3yyeHNUs ANCLUMNINHBI ABNSETCA BbIPA60TKA Y CTYAEHTOB CUCTEMbI 3HAHWI 1
HaBbIKOB MO pacyeTy HaeXXHOCTU 3/1EMEHTOB TEXHOMIOTMYECKOro 060pyL0BaHNS,
COOTBETCTBYHLMX KBAMN(HUKALNOHHON XapaKTepUCTKe UHXeHEepa-MexaHuKa.

2.2 CTy[eHT, N3yunBLUNIA ANCUUNANHY AO/MKEH 3HATb: OCHOBHble TPe6OBAHMSA MO HAAEXHOCTH,
npeabsBAsieMble K KOHCTPYKLMAM 060pyA0BaHNS; haKTopbl, ONpeaensioLe HaaeXXHoCTb ero
OCHOBHbIX 3/1EMEHTOB; COBPEMEHHbIE MeTOAbl pacyeTa, 06ecneynBatoLL e BbICOKYIO TEXHUYECKYHO
HafeXXHOCTb 3/IEMEHTOB KOHCTPYKLMU 1N UCMO/b30BaHME TEXHNUYECKMX CPeACTB N0 aBTOMaTM3aLmm
aHafim3a HafeXKHoOCTH.

2.3 CTy[eHT, N3yuymBLINIA AUCUUNANHY AO/MKEH YMETb: pacCUMTbiBaTb ¥ aHaNM3MPOBaTb BaXHeNLLME
TeXHWKO-3KOHOMUYECKIE NOKa3aTeNn HafeXHOCTU 06beK-Ta, MCXOAsA U3 Pa3INYHbIX acnekTOB ero
AeaTenbHOCTH.

3. MECTO ANCUMNNUNHBI B CTPYKTYPE OOIN
Limkn (pasgen) OOTT: 61.0.13
3.1 Tpeb6boBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 MaremaTtnyeckume MeTOAbl B MHXeHepuu

3.2 AucuMnavHbI U NPAKTUKN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 BbINONHEHMe, MNOATOTOBKA K Npoueaype 3anTbl U 3aLiMTa BblMYCKHOW KBaIMPUKALNOHHOW
paboThl

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNAUNHBI (MOAYNS)

OlNK-4: CnocobeH pa3pabaTbiBaTb METOAUYECKME U HOPMATUBHbIE JOKYMEHTbI NPU peanmnsaymu
pas3paboTaHHbIX NPOEKTOB U NporpaMm, HanpaBJ/ieHHbIX Ha CO34aHune y3/10B U feTaneil MallyH;

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB METOANYECKON Y HOPMATUBHON AOKYMEHTaLUN,
paspabaTbiBaeMOM Npu peann3aLnum NpoeKToB U NPOrpaMm, Hanpas/eHHbIX Ha CO34aHune
Yy3710B 1 AeTanein MalnH 1 annapaToB XMMUYECKUX NPON3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHE COCTaB METOANYECKON N HOPMATMBHON AOKYMEHTaL MK, pa3pabaTbiBaemoi
npv peann3aunm NPOEKTOB M NPOrpamMm, HanpasBaeHHbIX Ha CO3faHue Yy3/10B U feTanein
MalLMH 1 annapaTtoB XMMWUYECKNX MPON3BOACTB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE COCTaB MeTOAUYECKOWH N HOPMATUBHOI JOKYMEHTaL N,
paspabaTbiBaeMOI Npu peanunsauny NPoeKTOB U NPOrpamMM, HanpaB/eHHbIX Ha CO3f4aHne
Y3/10B U AeTanei MalMH 1 annapaToB XMMUYECKUX NMPOU3BOACTB

YMeTh:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb METOAMYECKME M HOPMATUBHbIE JOKYMEHTbI Npu
peanusauun pa3paboTaHHbIX MPOEKTOB 1 NPOrpaMM, HanpaBfeHHbIX Ha cO3JaHune Y3108 U
JeTanei MaluH U annapaToB XMMUYECKNUX NPON3BOACTB

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabaTbiBaTb MeTOAUYECKNE U HOPMATUBHbIE LOKYMEHTbI Mpu
peanusauuy pazpaboTaHHbIX MPOEKTOB U NPOrpamMm, Hamnpas/ieHHbIX Ha CO3JaHune Y3108 U
JeTanein MaluH 1 annapaToB XMMWUYECKMX NPON3BOACTB
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YpoBeHb 3 Ha NPOABUHYTOM YPOBHE METOAMYECKMNE N HOPMATUBHbIE JOKYMEHTbI NPU peanusayumu
paspaboTaHHbIX NPOEKTOB M NPOrpamm, HanpasBIeHHbIX Ha CO3faHue y3/10B U feTanel mMalluH
M annapaToB XMMUYECKNX NPON3BOACTB

Bnagetsb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE HaBblKamMu pa3pabaTKym MeTOAMUYECKNX N HOPMAaTUBHbIX LOKYMEHTOB
npu peanusaumm paspaboTaHHbIX MPOEKTOB 1 NPOrpaMm, HanpaB/fieHHbIX Ha CO3JaHune Y3108
N fetanei MalnH 1 annapaTtoB XMMUYECKMX MPOU3BOACTB B paMKaX BbIMOIHEHWUS BbIMYCKHOM
KBaNMPUKaLMOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM ypOBHe HaBblKaMu pa3pabaTku MeTOLUYECKMX M HOPMATUBHbLIX JOKYMEHTOB Npu
peanusaunu pazpaboTaHHbIX MPOEKTOB U NPOrpamMm, Hamnpas/ieHHbIX Ha CO3JaHune Y3108 U
JeTanein MalwmnH n annapaToB XMMMUYECKMUX MPOU3BOACTB B paMKaX BbIMOIHEHWNS BbIMYCKHOM
KBaIMPUKaLMOHHON paboThbl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMu pa3pabaTku MeTOAMYECKUX N HOPMATUBHbIX AOKYMEHTOB
npv peanusaumm paspaboTaHHbIX MPOEKTOB 1 NPOrpaMM, Hanpas/fieHHbIX Ha CO3jaHune Y3108
N fetanein MalnH 1 annapaTtoB XMMUYECKMX MPOU3BOACTB B paMKaX BbIMOIHEHWUS BbIMYCKHOM
KBaNM(PUKaLMOHHON paboThbl

OlNK-9: CnocobeH pa3pabaTbiBaTb HOBOE TEXHO/IOMMYECKOE 060pYy10BaHNE;

3HaTb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE TUMOBbIE KOHCTPYKL MM TEXHONOTMYECKOro 060pyA0BaHNSA XUMMNYECKNX
NPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHE TUNOBbIE KOHCTPYKLUW TEXHONOTMYECKOro 060pyA0BaHNA XUMMYECKUX
NPOU3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE TUMOBbIe KOHCTPYKL MM TEXHONOTMYECKOro 060pyA0BaHUS
XUMUYECKMX MPOU3BOACTB

YmeTb:

YpoBeHb 1 Ha NOporoBOM ypoBHe paspabaTbiBaTb HOBOE TEXHO/IOIMYECKOe 060py0BaHME B paMKax
BbIMO/IHEHWSA BbIMYCKHOM KBa/IMPUKALNUOHHOK paboThbl

YpoBeHb 2 Ha 6a30BOM ypOBHe pa3pabaTbiBaTb HOBOE TEXHO0IMMYECKOe 060pyA0BaHNe B paMKax
BbIMO/IHEHWSA BbIMYCKHOM KBa/IMPUKALNUOHHOK paboThbl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHe pa3pabaTbiBaTb HOBOE TEXHO/IOrMYECKoe 060py0BaHME B pamKax
BbINOJIHEHWSA BbIMYCKHOM KBa/IM(PUKALNOHHOK paboThbl

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMu pa3paboTKyM HOBOI0 TEXHO0TMYECKOro 060pyL0BaHUS B
pamKax BbIMOIHEHWS BbIMYCKHON KBaNn(MKaLUNOHHO paboThl

YpoBeHb 2 Ha 6a30BOM ypPOBHe HaBblKaMu pa3paboTKM HOBOIr0 TEXHOMOMMYECKOro 060pyAo0BaHuns B
pamKax BbIMOIHEHWS BbIMYCKHON KBann(UKaLuNOHHO paboThl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMun pa3paboTKM HOBOrO TEXHOOrMYeCKOro 060pyAoBaHNsA B
pamMKax BbIMONHEHUA BbIMYCKHON KBaNMMUKaLMOHHOW paboThbl

B pesynbTaTe 0CBOEHUS UCLUMNIMNHbBI 00yYaroLWnACA LO/KEH

4.1 3HaTtb:
4.1.1 -0OCHOBHble 3aKOHbI 419 HAAEXHOCTU 3/IEMEHTOB XUMUYeCKoro obopyLoBaHus.

4.2 YMmeTb:
4.2.1 - cOCTaBMATb CTPYKTYPHbIE CXEMbI HafeXHOCTU CUCTEM,

4.2.2 - coCTaBNATb (OYHKLUNMN HALEXHOCTU CUCTEM,
4.2.3 - OLEHMBATb UCXOLHbIE XapPaKTEPUCTUKN HAAEXHOCTU A1 3/IEMEHTOB.

4.3 Bnapetsb:
4.3.1 - mMeToAaMu pacyeTa U NPOeKTUPOBaHUSA, OLLEHKN 3PNEKTUBHOCTM TEXHOIOMMYECKMUX annapaTos u
MaLLWH.
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5. CTPYKTYPA N COOEPXXAHWVE JANCUNNNNHBI (MOAY NA)

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

Tem /BUA 3aHATUSA/ Kypc
Pasgen 1
[Tema/
3HaueHue, MeToAbl, 3a4a4un 2 1

N OCHOBHbIE NMOHATUS
TEOPUN HALEXHOCTU U
ponrosevyHoctn. CBAsb
HaZleXXHOCTH C
9KOHOMUYECKO
3PEKTUBHOCTLIO 1
3aTpatamu. BnuaHue
n3Hoca Ha
TEXHO/IOTMYECKUI pe3eps
HagexxHocTn. Mecto
HafleXXHOCTU B CUCTEME
nokasaTesieil KayecTsa
NPOMbILLIEHHOW
npoaykumm.3agaum u
OCHOBHbIe onpejeneHuns
Teopuu

HagexXHocTu. /flek/

3HauyeHune, MeTodbl, 3ajayun 2 10
N OCHOBHbIEe MOHATUSA

TEOPUN HaLEXHOCTU U

ponrosevyHoctn. CeAsb

HafeXHOCTN C

3KOHOMWYECKOA

3 (PEeKTUBHOCTLIO U
3atpatamu. Bnnadue

M3HOCa Ha

TEXHOMOIMYECKNIN pe3eps

HafexHocTu. MecTo
HafleXXHOCTU B CUCTEME
nokasartesieil kKayecTBa
NPOMbILLIIEHHOA
npoaykumn. 3agavn u
OCHOBHbIe onpeaeneHuns

Teopun HagexHocTu. /Cp/

OnpepeneHune 2 1

XapaKTepucTuK

CNyYanHON BENNYUHBI.
OnpepeneHune
KoaphuuymeHTta
Koppenaummn n Kosapuawuum

ABYX CnyyYaiiHbIX

BenuunH. /Tp/

KomneTeH-
umm

OnK-4
OMK-9

OrK-4
OnK-9

OrnkK-4
OnK-9

JlnTepatypa WHTe

niinz.i

n2.2 N2.3
n2.4
31 35

ni.1nz2.4
22 34

PaKT.

0

0

cTp. 5

MNpumeyaHne
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OnpepeneHune 2 10 OrnkK-4 Nn1.1n2.4 0
XapaKTepucTuk OrliK-9 22 24
CNyYanHoON BENNYUHBI.

OnpepeneHune

Koa(hpmumneHTa

KOppenauumn n Kosapuaumnm

ABYX CnyyYaiiHbIX

BeNnUnH. /Cp/

CTaTMCTUYECKNIA aHann3 2 1 OrnK-4 N1.1n2.4 0
pafa cnydaimHbiX yncen u OrK-9 24
MoNy4YeHve XxapakTepncTuk

HafeXHoCTUN (cpeaHsas

HapaboTKa Ha 0TKas,

WHTEHCMBHOCTb OTKAa30B,

CPeLHWIA CPOK CNYXKO6bI 1 T.

4.) /Mp/
CtatucTnyeckmnii aHanms 2 10 OrlK-4 Nn1.1n2.4 0
psfa cnyyamHbix ymcen u OnK-9 24

nonyyeHne XxapakTepuUCTUK
HafleXXHoCTn (cpefHaAs
HapaboTKa Ha 0TKas,
MHTEHCVMBHOCTb OTKA30B,
CPeLHWIA CPOK CNYXKO6bI U T.

a.) /Cp/

Knaccuukaumnsa nsgenni 2 1 OrnkK-4 niinz2.1 0
Nno HageXHoCTu n OrnkK-9 Nn2.2 nN2.3
HOpMUpYeMble NOKasaTenu n2.4
HagexHocTu. Wngp 31 35

Knaccuukauum nsgenuii
no HagexHocTu. MpumMepsl
KOANPOBOK n3aenuii B
CMbIC/Ne HAEXXHOCTHU.
CBA3b 3 PEKTUBHOCTM
aKcnyartayum
nokasartensamu
HaZleXXHOCTU Npwu
NVHENHOM, UMNYNbCHON ©
MMNYbCHO-
nepnuoamnyeckor
3aBMCUMOCTU [0OX04a OT
HapaboTKW M3aenus.
HopmupoBKa nokasartenei
HaZleXXHOCTU B
3aBMCMMOCTU OT Wndpa
Knaccugpukaymmn no
HagexxHocTu. /Jlek/
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Knaccuukaumnsa nsgenni 2 10 OrlnK-4 0
Nno HafgeXHoCTn n OrnkK-9
HOpMUpYyeMble MoKasaTenun
HagexHocTu. Wndp
Knaccuukauum nsgennii
Nno HafexHocTu. Mpumepsbl
KOANPOBOK n3aenuii B
CMbIC/Ne HAleXXHOCTHU.
CBA3b 3 (PEKTUBHOCTH
aKcnayaraymm ¢
rnokasartenamu
HafeXHoCcTu npu
NMHENHON, UMNYNbCHOW 1
UMMNYNbCHO-
nepuoAnYecKo
3aBMCUMOCTU [OX04a OT
HapaboTKu n3genus.
HopmMmupoBka nokasartenen
HafLeXHocTu B
3aBUCMMOCTU OT Wundpa
Knaccu@ukauum no
HagexHocTu. /Cp/

MeToAbl pacyeTa 2 1 OrnkK-4 niinz.i 0
BEPOATHOCTN COCTOSAHUA OrnkK-9 Nn2.2 nN2.3
obopypnoBaHua n2.4
XUMNYECKNX 35

npou3BoACTB. dpeid
napameTpoB npu
aKcnayatayum B npegenax
JIONYCKAEMbIX 3HAUYEHWIA.
MoHATHe
napameTpuyeckoro oTkasa.
OCHOBHbIE NOHATUA
TEOpMK Cny4vamHbIX
npoueccos. /Mp/

MeToabl pacyeTta 2 10 OrlnK-4 0
BEPOATHOCTW COCTOSAHUNA OrliK-9

obopyaoBaHus

XUMUYECKNX

nponssoacTs. dpeid
napameTpoB npu
aKcnnyarauuu B npegenax
[OMYCKaeMbIX 3HAYEHWA.
MoHATHe
napaMmeTpuyecKoro oTkasa.
OCHOBHbIE NOHATUA
TEOpUN cnyyamHbIxX
npoueccos. /Cp/
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PacueT BepoATHOCTEW 2 1 OrnkK-4 Nn1.1n2.4 0
COCTOSHMA 00bEKTa Mo OrnK-9 24
N3BECTHbLIM BEPOATHOCTAM

COCTOSIHMA ero

napameTpoB MaTPUYHbLIM

METO0M N METO0M

rpacos /Tp/
PacueT BeposaTHOCTE 2 10 OlnK-4 nii1 0
COCTOAHUS 06beKTa No OnkK-9 24

N3BECTHbIM BEPOSITHOCTAM
COCTOSIHUS €ro
napameTpoB MaTPUYHbIM
MeTOLO0M U MeToA0M

rpagos /Cp/

OCHOBHbIe TUMbI 2 1 OrlK-4 niinz.ai 0
pacnpegeneHus OrlK-9 n2.2 n2.3
[JVCKPETHbIX CNy4YaHbIX n2.4
BE/MYNH, NCMO/Mb3YEeMbIX B 35

TEOPUN HaLEXHOCTMW.
3aKoH pacnpegeneHuns
bepHynnu. PacnpegeneHune
lMyaccoHa.
"'MnepreomeTpuyeckoe
pacnpegeneHue n ero
XapaKTepmucTuKu.
OCHOBHbIe TUMbI
pacnpegeneHuns
HenpepbIBHbIX CyYalHbIX
BE/IMUYUH, UCMO/b3YEMbIX B
TEOPUN HaLEXHOCTMW.
PacnpepeneHne lMNyaccoHa.
OKCMNoHeHUManbHoe
pacnpefeneHvie n ero
XapaKTepPUCTUKMN.
PacnpegeneHue Belibynna
-HeeHKO. HopmanbHoe
pacnpegeneHue.
MHoromepHoe
HOpMasibHoe
pacnpegeneHue.
Norapndmunyecku
HOpMasibHbIl 3aKOH
pacnpegeneHus. /Nek/

OCHOBHbIe TUMbI 2 10 OrlkK-4 0
pacnpegeneHuns OnK-9
OUCKPETHbBIX CNyYalHbIX

BE/INYMH, UCMOJIb3YEMbIX B

TEOPUU HaLEXHOCTMW.

3aKoH pacnpegeneHuns

BepHynnu. PacnpepgeneHune

MyaccoHa.

MMnepreomeTtpuyeckoe

pacnpefeneHvie n ero

xapaktepuctukn. /Cp/



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 9

OCHOBHbIE TUMbI 2 10 OrnkK-4 0
pacnpegeneHus OrliK-9
HenpepbIBHbIX CyYaiiHbIX

BEe/INYMH, NUCMOMb3yEMbIX B

TEOPUN HaLEXHOCTMW.

PacnpegeneHue lNyaccoHa.

OKCMNoHeHUManbHoe

pacnpefeneHvie n ero

XapaKTepUCTUKMN.

PacnpegeneHue Belibynna

-MHegeHko. HopmanbHoe

pacripefeneHue.

MHoromepHoe

HopManbHoe

pacnpegeneHue.

Norapndmunuecku

HOpPMasibHbI 3aKOH

pacnpegenenus. /Cp/

PeweHne 3agay 2 1 OrkK-4 Nn1.1n2.4 0
HafeXXHOCTU Ha OrK-9 24
NpYMeHeHne 3aKOHOB:

BepHynnu, NMyaccoHa,

rMNepreoMeTpPUYECKoro,

HOpManbHOro. Tabnuubl

HOPManbHOro

pacnpegeneHus. /Mp/

PeweHne 3agay 2 10 OrlnkK-4 niinz2.4 0
HafeXXHOCTU Ha OrlK-9

NpPUMeHeH1e 3aKOHOB:

BepHynnu, NMyaccoHa,

rMNepreoMeTpPUYECKoro,

HOopManbHoOro. Tabnuubl

HOPManbHOro

pacnpegeneHuns. /Cp/
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AHannTu4yeckKue, 2 1 OlK-4 Nn1.1n2.1 0
cTaTUCTUYeckue n OrliK-9 n2.2 n2.3
3BPUCTUYECKUE METOAbI n2.4
NpoOrHo3npoBaHuA 32 33 35

HafdexHocTu. MyTu
NMOBbILUEHNS HALEXHOCTH.
Buabl pesepsrpoBaHus.
Hafne>XHOCTb CUCTEMDBI C
nocfiefioBaTe/ibHbIM
COefMHEeHNEM 3/IEMEHTOB.
HafgeXXHoCTb cuctem ¢
napanesnbHbIM
COefMHEHNEM 3/IEMEHTOB.
KpatHocTb
pe3epBMpoOBaHMA U
aybnuposaHue. PacyeT
Hafe>XHOCTU CUCTEMbI C
napanienbHbIM 1
nocfiefoBaTe/ibHbIM

coefMHeHneM
anemeHTOB. [Jlek/

AHanus3 n pacyer 2 1 OlnkK-4 Nni1.1n2.4 0
HaLEeXHOoCTH OrlK-9 33 24

NPOW3BOACTBEHHbIX
CUCTEM C Pa3/In4HOM
CTPYKTYpOii npu
N3BECTHbIX
XapaKTepucTmKax
HaleXXHOCTH
COCTaBNAOLLMX
anemeHTOB. /Tp/

AHanus n pacuyer 2 10 OrlkK-4 nii 0
HaJeXHocTun OrnkK-9 23 24
NMPOU3BOACTBEHHbIX

CUCTEM C pa3/In4HOM

CTPYKTYpOiA npm

N3BECTHbIX

XapakTepucTmkax

HafeXHoCTK

COCTaBNAOLLNX

anemeHTOB. /Cp/

PacueTt HageXHoCTH 2 10 OrnkK-4 nil 0
CUCTEM, He CBOAALLUXCA K OrnkK-9 23 24
nocnefoBaTe/lbHOMY U

napansiefsibHoMy

COeLJHEHWIO, MeToAaMu

npamoro nepe6opa un

METOAOM "MUHUMANbHbIX

nyTein" n "MUHUMaNbHbIX

ceueHnii". /Cp/
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MeToabl pacyeTa CUCTEM, 2 1

He CBOAALLMXCSA K
npocTomy
nocfief0BaTe/ibHOMY U
napannesibHOMYy
COEIMHEHWNIO 3/1IEMEHTOB.
MocTuKoBas cucrtema.
Cucrtema "n ns m
anemeHTOB". Cnctema
pa3BeTBAAOLLEroca Tuna.
MeTog npamoro nepe6opa
BCEX COCTOSAHUI CUCTEMBI.
Kom6uHaTopHbIin MeTog,
OCHOBAHHbI Ha
pacnpegeneHnn bepHynnu.
MeTog "MUHUMaNbHbIX
nyten" n "MUHUMANbHbIX
ceuenuii™. /Mp/

MeToabl pacyeTa CUCTEM, 2 9
He CBOAALLUXCH K
npocTomy
nocfief0BaTe/ibHOMY U
napannesbHOMY
COeVNHEHUNIO 3/IEMEHTOB.
MocTunkoBas cucrtema.
Cucrtema "n ns m
anemeHTOB". Cucrema
pa3BeTBAAIOLLEroca TMna.
MeTog npamoro nepe6opa
BCEX COCTOSIHMIA CUCTEMBI.
Kom6uHaTopHbIin MeTog,
OCHOBAaHHbIN Ha
pacnpegeneHnu bepHynnm.
MeToj "MUHUMaNbHbIX
nyTeri™ n "MUHUMANIbHbIX
ceyeHunii". /Cp/

OnK-4
OMK-9

OrK-4
OnK-9

niinz.i

n2.2 N2.3
n2.4
33 35

0

cTp. 11
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BepoAaTHOCTHO- 2 1 OrnkK-4 niinz2.1 0
aHannTu4yeckne MeToabl OrnkK-9 Nn2.2 nN2.3
NPOrHo3a HafeXXHOCTH. n2.4
MpubAMKEeHHbIE METO/bI: 35

Nno NepBoMy HepaBeHCTBY
Uebblwesa, No BTOPOMY
HepaBeHCTBY YebbiweBa.
AHanMTnyecknii pacuet
HafeXHoCTn no
(hyHKLMAM pacnpegeneHuns
4N PYHKLUMM OT OLHOT0
NN HECKONbKMX
clyyaliHbIX napameTpoB
(cBepTka pacnpefenieHus
no 3aflaHHOW (hYHKLUW).
lMoHATME K pacyeT cMecu
pacnpegeneHunii. Becosble
KoathpuumeHTsl. MeToq
CTaTUCTUYECKMNX
ncnbiTaHnin (MoHTe-
Kapsio) B npuMeHeHUn K
MPOrHO3Yy HafeXHOCTK
(PYyHKUMOHMpPOBAHMA
ob6opypoBaHus
XUMUYECKNX
npon3soAacTs. dusmyeckas
CyTb meTofa. /flek/

BepoATHOCTHO- 2 8 OlnkK-4 0
aHanuTu4yeckne meTozbl OrnkK-9

nporHosa

HagexHocTu. /Cp/

MepBoe n BTOpOE 2 1 OrlkK-4 0
HepaBeHCTBa YebbILleBa. OnK-9

AHanMTnyeckunii pacuyet
HafLeXHOoCTH no
(hyHKLMAM pacnpefeneHns
ANA (YHKLMKM OT OAHOr0
NNIN HECKOMbKMNX
c/lyyaliHbIX napameTpoB.
lMoHATME K pacyeT cMecu
pacnpegeneHunin. Becosble
KoahhmumeHTsl. MeTo[
CTaTUCTUYECKUX
ncnbiTaHUin (MoHTe-
Kapno) B npuMeHeHUN K
MPOrHO3Yy HafeXHOCTK
(hYHKLMOHNPOBAHUA
obopyaoBaHus
XUMUYECKMNX
npounssoAacTs. /Tp/
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MonyuyeHwne 2 10 OrnkK-4 niinz2.4 0
XapaKTepucTuk OrliK-9 24
HaZleXXHOCTH C

NCMNONb30BaAHNEM

HepaBeHCTB YebblLleBa.

AHanuTnyeckoe

onpegeneHue

pacnpefeneHns pyHKUUK

OT C/Ny4YalHOro aprymeHTa.

Vcnonb3oBaHue

NnHeapusayun ang

pacyeTa XapakTepucTuk

HagexHocTu. /Cp/

YNpOLLEHHbIN 2 1 OrnkK-4 niinz2.1 0
KOMOMHAaTOpHO- OnK-9 n2.2 N2.3
MaTPUUHbI METOA n2.4
NPOrHo3MpoBaHua 35
HafeXHoCTK

(hYyHKUMOHMpPOBAHMUA

obopypnoBaHua

XUMUYECKMNX

nponsBoAcTB. C/I0OXKHOCTb
MeToAa CTaTUCTUYECKMX
ncnblTaHnin.MopaennpoBaH
ne napameTpUYeCcKom
HaleXXHOCTH
TennoobmMeHHuKa B
pasIM4yHbIe MOMEHTbI
BpemeHu. [ocTpoeHune
(hYHKLUW HafeXHOCTH OT
BpemeHu. /Nlek/

Y NpoLLeHHbIN 2 10 OrnK-4 0
KOMOWHATOPHO- OnK-9
MaTpUYHbIA MeToz

NPOrHO3UpOBaHUA

HafeXHOoCTK

(hYHKLMOHNPOBAHMA

obopyaoBaHus

XUMUYECKNX

npon3soAcTs. CNOXHOCTb

MeToAa CTaTUCTUYEeCKMX

ncnbiTaHNin.MogenupoBaH

ne napameTpUYecKom

HafeXHoCTK

TennoobmMeHHWKa B

pas3/iniHble MOMEHTbI

BpeMeHu. [NocTpoeHune

(hYyHKUUW HAfEeXXHOCTH OT

BpemeHu. /Cp/
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PeweHwne 3apay 2 10 OrnK-4 0
ONTUMaSIbHOT O OrliK-9

NPOEKTUPOBaHNSA

KOHCTPYKLUWIA 1 pexXxumoB

aKcnyartauuu

XUMMNYECKOTO

060pyA0BaHUA C YyUYeTOM

HagexHocTu. /Cp/

PeweHune 3agay 2 9 OrnkK-4 niinz.ai 0
ONTUMaNIbHOT O OrK-9 n2.2 n2.3
NPoeKTNPOBaHMA 24
KOHCTPYKLWIA 1 PEXUMOB

akcnayartaumu

XUMMNYECKOTO

060pyA0BaHUA C Yy4eTOM
HaAeXHOoCTU. /DK3aMeH/

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpoO/sibHble BOMPOChI N 3ajaHNs
1 OcHOBHble 3aa4n TEOPUM HALEXXHOCTU U LONTOBEYHOCTH.
2. TloHaTtve mHoXecTBa. Onepayun Hag MHOXECTBaMW.
3. CnyuaitHble cobbiTusi. ([0CTOBEPHOE, HEBO3MOXHOE, ClyYaiiHOe CoObITUe. 3aBUCUMBbIE U
He3aBUCUMbIE COObITHA.)
4. CnydaliHas BenimumHa. (Tunbl CNyYaiHblX BENMYUH. Buabl npefcTaBneHuns.)
5. XapaKTepuCcTUKW LUCKPETHON Cny4valiHO! BeIMUYUHBI.
6. XapakTepuCTUKU HENPepbIBHOW CNy4aiiHON BENNYUHBI.
7. CBoOiACTBa MaTeEMaTMYECKOr0 OXUAAHUS.
8. CsoiicTBa gucnepcumu.
9. KoBapuauus 4ByX ClyYanHbIX BEIMUUH.
10. Koppenauns aByx cny4vaiiHbiX BeJIMYUH.
11. MaTtemaTtnyeckoe OXxugaHue 1 Jucnepcus CyMmbl ABYX ClyvaiiHbIX BeIMYMNH.
12. OCHOBHOE ypaBHEHWE TEOPUM HAAEXHOCTH.
13. IHTEeHCMBHOCTbL OTKA30B W MapameTp MoToKa OTKAa30B.
14. CpefiHWiA cpoK CNyX6bl M raMMa-NpPOLEHTHbIA CPOK CNYXObl.
15. MonpaBKM K UHTEHCUBHOCTN OTKAa30B.
16. OCHOBHbI€ TUMbI pacnpegeneHnii, NCNonb3yemble B TEOPUN HALEXHOCTMW.
17. BUHOMMANLHOE pacnpefesieHue.
18. 3aKOH peakux cobbiTuii (pacnpeaeneHune MyaccoHa).
19. T'vnepreomeTpmnyecKoe pacnpeseneHue.
20. JKCNoHeHUManbHOe pacrnpejesneHue.
21. PacnpepgeneHue Belibynna.
22. HopmanbHOe pacrnpegesneHue.
23. OCHOBHble MeTOAbl TEOPUUN HALEXHOCTU.
24. T1yTV NOBbIWEHNS HAAEXKHOCTU TEXHUYECKNX U3LENNNA.
25. MeToAbl pe3epBupoBaHuS.
26. HageXHoCTb CUCTEMbI C NOCNEef0BaTe/IbHbIM COefMHEHNEM 3/IEMEHTOB.
27. HafeXXHOCTb CUCTEMbI C napassieflbHbIM COeMHEHNEM 3/IEMEHTOB.
28. HageXHOCTb CUCTEMbI C NOCNef0BaTe/IbHbIM 1 napasnse/isHbIM COeANHEHNEM 3/1IEMEHTOB.
29. HafeXXHOCTb CUCTEMbI C TPYNMNOBbLIM U pasfe/ibHbIM BbIK/HOYaTE1IEM.
30. OnpegeneHne onTUManbHOI0 KOMMYECTBa Pe3epBHbLIX 31EMEHTOB.

31. MeToabl pacyeTa HafeXHOCTU CXeM, He CBOASALLMXCSA C Moc/eAoBaTe/lbHOMY W napannenbHomy

COE[JMHEHNIO.
32. MeTtog npsmoro nepebopa.
33. MeTof, OCHOBaHHbIN HA KOMOUHATOPHOM aHA/IMTUYECKOM MOACHETE.

cTp. 14
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34. MepBoe 1 BTOPOe HepaBeHCTBa Yebbiwwesa.
6.2. TeMbl NUCbMEHHbIX paboT

6.3. POH[ OLEHOYHbIX CPEACTB
Bonpochkl K 3Kk3ameHy

1 OCHOBHble 3a/ja4n TEOPUM HALEXHOCTU U LONTOBEYHOCTH.

2. TloHAaTMe MHOXecTBa. Onepaynm Hag MHOXeCTBaMu.

3. CnyuaiiHble cobbiTna. ([ocToBEpHOE, HEBO3MOXHOE, C/yYaiiHoe cobbiTe. 3aBUCKMMbIE U
He3aBUCUMble COObITHSA.)

4. CnyvaliHaa BennunHa. (Tunbl cnyyvariHbiX BENMYUH. Buabl npegcTaBneHuns.)
5. XapaKTepucTUKW ANCKPETHOI CNyYaliHOW BEMNUYUHBI.

6. XapakKTepucTUKWN HENpPepbIBHOW CyYaliHON BEIMUYNHBI.

7. CBoOiACTBa MaTEMATMYECKOr0 OXUAAHUS.

8. CoiicTBa gncnepcuu.

9. KoBapuaumsa aByx Cny4vaHbIX BENUYNH.

10. Koppenauus AByX ClydanHbIX BEIMUUH.

11. MaTemaTnyecKoe OXugaHue v gucrnepcus CyMMbl ABYX CyYalHbIX BEIUUUH.
12. OCHOBHOe ypaBHEHWE TeOpUX HaLeXXHOCTH.

13. IHTEHCMBHOCTb OTKa30B W MapamMeTp MOTOKa OTKa30B.

14. CpefHuWiA CPOK CNyX6bl 1 raMma-npoLEeHTHbIA CPOK CyXObI.

15. NMonpaBKN K NHTEHCMBHOCTW OTKA30B.

16. OCHOBHbI€e TUMbI pacnpegeneHunii, NCNonb3yemble B TEOPUN HALEXHOCTMW.

17. BMUHOMMANbLHOE pacnpeseneHue.

18. 3aKoH peakux cobbITuin (pacnpegeneHue MNyaccoHa).

19. T'vnepreomeTpmnyecKoe pacnpeeneHue.

20. DKCnoHeHUnanbHoe pacnpeneneHue.

21. PacnpepgeneHue Belibynna.

22. HopmanbHoe pacnpefesieHue.

23. OCHOBHble METO/Abl TEOPUN HALEXKHOCTN.

24. T1yTV NOBbIWEHNS HAAEXKHOCTU TEXHUYECKNX U3LENNNA.

25. MeToabl pe3epBrpoBaHuUS.

26. HafeXXHOoCTb cucTeMbl C nocfefoBaTe/lbHbIM COeAUHEHNEM 3/IEMEHTOB.

27. HafeXXHOCTb CUCTeMbl C napannefibHbIM COegMHEHNEM 3/IEMEHTOB.

28. HageXXHOCTb CUCTEMbI C NOCNeAoBaTe/lbHbIM 1 Mapasn/ie/ibHbIM COeAUHEHUEM 3/IEMEHTOB.
29. HafeXXHOCTb CUCTeMbl C TPYMMNOBbLIM U pa3fefibHbIM BbIK/HOYaTE/EM.

30. OnpepgeneHve oNTUMaNbLHOIO KOMIMYECTBA Pe3epBHbLIX 3/1IEMEHTOB.

31. MeTofbl pacyeTa HafeXHOCTU CXEM, He CBOAALLMXCS C MOCNef0oBaTelbHOMY W napasniesibHoOMy
COeINHEHNIO.

32. MeTtog npsmoro nepebopa.

33. MeT0f, OCHOBaHHbI HA KOMOVUHATOPHOM aHaNMTMYECKOM NoAcYeTe.

34. MNepBoe 1 BTOPOEe HepaBeHCTBa YebblLLeBa.

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB
OK3ameH

7. YYEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECIMEYEHVE ANCUNTM/TNHDBI
7.1. PekomeHayemasa nurepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue N3patenscTBo, rof
N11  LWy6uH es. Te, HazeXHocTb 060py0BaHNA XUMUYECKUX U M.: Xumusg,
PioMmuH HO. A He(hTenepepabaTbiBalOLWMX NPOM3BOACTB: yueb. nocobne  KonocC, 2006

7.1.2. JononHUTeNbHAadA nuTepaTtypa
ABTOpHI, 3arnasue W3paTenscTBO, rog
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nz.1

n2.2

n2.3

n2.4

a1

32

a3

34

35

ABTOpHI, 3arnasue M3patenscTBO, rof
AHTUKTIAH M. A, JkcnnyaTaunmoHHas HafleXXHOCTb 06bEKTOB M.: MeTannyprus,
Tuxomupos A. A, KOT/I0HaZA30pa: CrNpaBoOUYHUK 1985
MpoHukos A. C. HafeXHoCcTb MalluH M.:
MallunHOCTPOeHNe,
1978

Abpamos H. H. HajeXXHoCTb cucTeM BOJ0CHaBXKeHUS M.: CTpoinsgart,
1984

CuHOoManbHNKOB HafeXHOCTb 1 JMarHOCTUKa TEXHOMOTMYECKUX CUCTEM: M.: Bbicw. LK.,

B. A, lpnropbeB  y4yebOHUK 2005

C. H.

7.2. lNepeyveHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALWOHHOK ceTn ” NHTepHeT”
FOCT 27.002-2015 HafexXHOCTb B TeXHUKE. TepMuHbI 1 onpegeneHmns. - M.: CTaHgapTUH(OPM:
2016 - 24 c. TekcCT :3neKTpOHHbIA. - URL: https://meganorm.ru/Data/627/62713.pdf- Pexum
focTyna: cBO6OAHbINA.

30puH, B. A. HagexXHOCTb MexaHn4yecknx cuctem :y4debHuk / B. A. 3opuH. — Mocksa : UH®PA
-M, 2021. — 380 c¢. — (Bbicwee obpasoBaHue). - ISBN 978-5-16-010252-8. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/document?id=360295. - Pexum gocTyna: no
MOAMUCKE.

Kpanusckuii, E. . OCHOBbI TEXHWMYECKOI ANArHOCTUKMN N OLEHKN HA[EXHOCTM
He(hTerazonpoBoAos :y4yebHoe nocobue / E. V. Kpanueckuii. - Mocksa ; Bonorga : MHgpa-
NHxeHepus, 2020. - 332 c. - ISBN 978-5-9729-0474-7. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/document?id=361697 .- Pexxum goctyna: no noArnucke.
MakapeHko, A. B. PacueT HafgeXXHOCTU NPu KOHCTPYMpOBaHMU: Y4ebHoe nocobue / MakapeHKo
A.B. - BopoHex:BI'ITY um. I.®. Mopo3oBa, 2014. - 86 c. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/document?id=194566. - Pexxum goctyna: no nognucke.

OcTpeiikoBCKuUil, B. A Teopusi HafeXXHOCTU [DNEKTPOHHbIN pecypc] : Yueb, ans Bysos/ B. A
OcCTpeikoBCKUin. - Mockaa : Bbicw. Wwk., 2003. - 463 c.: un. - ISBN 5-06-004053-4. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/document?id=79073 .- Pexum gocTyna: no
NoOAMNUCKe.

7.3.1 MNMepeyeHb NporpaMmMHOro obecrieyeHns

7.3.1.1 Kaspersky free [becnnatHaa nponpuetapHas nuLeH3ns |

7.3.1.2 Google chrome [YHuBepcanbHasa obuiectBeHHas nuueHsns GNU GPL]
7.3.1.3 Windows E3EDU Dev UpLSA [[ocyzapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019

CPOK fgeicTtBuma 3 rogal

7.3.1.4 Office Pro + Dev SL [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019 cpok

pevicteus 3 rogal
7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM

7.3.2.1 Hayu4Has anekTpoHHasa 6uénmoteka eLIBRARY.RU

7.3.3 MNMepeyeHb 06pa3oBaTeNbHbIX TEXHOOTUN

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNA/TIbHO-TEXHWYECKOE OBECMNEYEHWE ANCUNTITMHBI (MOA4Y J1A)


https://meganorm.ru/Data/627/62713.pdf
https://znanium.com/catalog/document?id=360295
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8.1 Ayp. 111, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
npoBeAeHNs yyeOHbIX 3aHATUI BCeX BUAOB. TeXHMUYecKue cpeacTsa 06yyeHUs: MynbTUMenma
nNpoeKkTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAM0o KOTOHOK N5 BOCMPOU3BeAeHUs ayamo danna - 1 wT.; y4e6Ho-HarnsgHble
nocobusa «3anopHo-peryanpytrolLas apmatypa» - 4 Wr.; yyebHO-HarnsaHble nocobms
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 WTt. Cneynann3nposaHHas
mebesnb: focka (Menosas) - 3 WT.; CTON npenojasaTeis - 1 WT.; CTON KOMMbOTEPHbIN - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAeHYECKUIA BYXMeCTHbIN (WT.) - 18 WT.; cKaMbsl CTyAeH4Yeckas
ABYXMeCTHas - 18 wrT.; nekTopckas TpubyHa - 1 wr.

8.2 Aypa. 401. 665830, r. AHrapck, 72 kB-n, A. 19, yuebHblii kopnyc Ne 2. Ayantopum ans
camoCTOoATeNbHON paboTbl. Cneynanm3npoBaHHas mebenb: fgocka (Menosas) - 1WT.; CTON
KOMMbIOTEPHbIA - 20 wT.; cTyn - 20 wWT.TeXHNn4Yeckne cpeacTsa 00yUYeHUs: MyibTUMeAMA NPOEKTOP
- 1wr,; aKpaH - 1 WwT.; MOHOG/OK - 20 WT.; KOMMJ/IEKC ayAmno KOIOHOK A/19 BOCNPON3BEeAEHNA ayamno
(havina - 1wWT.; 4OCTYN B MHTEPHET CO BCEX PaboymMX MecT.

9. METOANYECKWNE YKA3AHWA O/1A OBYYAKLWMNXCA MO OCBOEHUIO
OvcumnnnHa «HageXXHoCTb U LONTOBEYHOCTb 060PYL0BaHNA» ABIIETCA CAMOCTOATENIbHON AN8 U3YUEHWS.
AvcumnnnHa npenogaeTcs B BUAE NEKLMUIA 1 NPAKTUUECKMX 3aHATUIR. Ha nekymax npu n3noxeHun
maTepuana cnefyeT Nonb30BaTbCA WANKOCTPATUBHLIM MaTepUanoM, OPUEHTUPOBAHHBLIM Ha UCMOb30BaHUM
MYNbTUMEANAHOTO NPEe3eHTaUNOHHOIo 060pyA0BaHUs. Mpu BbIMOAHEHUN NPAKTUYECKUX paboT,
obyyaroLimecs LOMKHbI M3YyUYNTb OCHOBHbIE METOAbI pacyeTa, NONY4YMTb HaBblKK PaboThl CO
cnpaBOYHMKaMu 1 KaTanoramu. O6pasoBaTe/ibHble TEXHOMOTMW: METOL NPO6EMHOIO N3N0XEHNSA
maTepuana, Kak 1eKTopom, Tak 1 00y4aloLWwmMmMecs; camoCcToATeIbHOE YTeHNe 06yYatoWwummncs y4ebHou,
y4ebHO-MeTOANYECKON 1 CNPaBOYHOW NUTepaTypbl U NOCAEAYOLLEE UCMOMb30BAHUE MOMYUYEHHbIX 3HAHWIA
B NpoLecce BbIMOMHEHNS NPaKTUYeCKUX paborT.
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ayINTOpHbIE 3aHATUSA 10
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Cam. paboTa 58 58 58 58
Yacbl Ha KOHTPOb 4 4 4 4

NToro 72 72 72 72



YIM: 715.04.02_ TMM3-25-1,2,3.plx cTp. 2

Mporpammy coctaBun(un):
KTH, gou. kap. MAXI, Acnamos A.A.

PeueH3eHT(bl):
KTH, 1-blii 3am. reH. aup. OO0 HTL, «MpkyTckHNNxummalu», KysHeuos K.A.

Pabouas nporpamMmma AUCLUNANHBI
TexHnyeckasi acTeTuKa

paspaboTaHa B cOOTBeTCTBUMN ¢ PTOC:

PesepanbHblll TOCYAAPCTBEHHBIN 06pa3oBaTe/bHbIA CTaHAAPT BbICLIEro 06pa3oBaHus - marucrparypa no
HanpasneHuto noarotosky 15.04.02 TexHONOrM4Yeckne mMawinHbl U o6opygosaHme (Npukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

coCTaB/leHa Ha OCHOBaHUA yLI66HOFO nnaHa:

HanpasneHune 15.04.02 "TexHONOrMYeCcKMe MallMHbl U 060pyaoBaHue”
04006pEeHHOr0 Y4YéHbIM coBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma 0ao6peHa Ha 3acefiaHum YMC hakynbTeTa

Cpok gericteusi nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25
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1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
11 cdopmupoBaTb Y CTYAEHTOB 3HAHUA B 061aCTN TEXHUYECKOM 3CTETUKMN U XYLOXECTBEHHOIO
KOHCTPYMPOBaHMNA U3AENNIA, a TAKXKe HaBblKM NPOEKTUPOBAHUA U XYA0XKECTBEHHO-
KOHCTPYKTOPCKOr0 aHann3a NPOMbILLIMEHHbIX U34eNniA Manoil CAOXHOCTU ANA AanbHenLwen nx
peanusaunm B NpogheccroHanbHOM LeATeNbHOCTH.

2.3A0AHN
2.1 U3yunTb UCTOPUIO PA3BUTUA TEXHUYECKON 3CTeTUKM B Poccum 1 3a py6exxom;

2.2 0BNnafeTb OCHOBHLIMU TEPMUHAMMW U MOHATUAMMN TEXHUYECKOM 3CTETUKM;

2.3 M3yunTb 3aKOHOMEPHOCTM FapMOHM3aLMN KOMNO3NLNN;

2.4 0BnafeTb OCHOBaMM XY[0XXECTBEHHOr0 KOHCTPYMPOBAHUA NMPOCTLIX MO COCTaBY U3LENNIA;

2.5 nonyunTb HaBbIKN XY[0XECTBEHHO-KOHCTPYKTOPCKOTO aHann3a NpoeKkTa U roToBOro usgenus.

3. MECTO AnNCunnamHbl B CTPYKTYPE OOI
Llmkn (pasgen) OOIMM: 61.0.14
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLLerocs:
3.1.1 KomnbtoTepHble TEXHONOTNN B MalLIMHOCTPOEHUN

3.1.2 HoBble KOHCTPYKUWOHHbIE MaTepuansbl

3.2 AucuMnavHbI U NPAKTUKWK, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0AMMO KaK MpeALLecTBYOLLee:

3.2.1 BbINONHEHME, MNOATOTOBKA K NpoLeaype 3awwuTbl U 3aLiMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboThl

4. KOMMNETEHLUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCUUNNAUNHBI (MOAY NA)

YK-6: CnocobeH onpefenaTb U peann3oBbiBaTb NPUOPUTETbI COOCTBEHHOM LeATENIBHOCTU U
cnocobbl ee COBEPLUEHCTBOBaHMNA Ha OCHOBE CaMOOLEHKM

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YpPOBHE METOAUKM CaMOOLLeHKM, CAMOKOHTPOIA U CaMOpas3BUTUSA C
MCNosb30BaHWEM NMOAX0A0B 340p0BbechepexeHmns

YpoBeHb 2 Ha 6a30BOM YypPOBHEe METOAMKN CAMOOLEHKN, CAMOKOHTPOS 1 camopas3BuTuhA ¢
MCNosib30BaHWeEM NOAX0A0B 340p0BbechepexeHmns

YpoBeHb 3 B MOMHOM 06bEME MeTOAMKN CaAMOOLEHKN, CAMOKOHTPOSA U CamMOpa3BUTUSA C MCMO/Ib30BaHNEM
noAxXo40B 340p0BbechepexxeHuns

YMeThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE peLlaTtb 3agayn CO6CTBEHHOIO0 MMYHOCTHOMO M NPOGECCUOHANIbBHOTO
pa3BUTUA, ONPELENATb U peann30BbiBaTb NPUOPUTETLI COBEPLUEHCTBOBAHUS COOCTBEHHOM
[eATeNbHOCTU, NPUMEHATb METOANKN CaMOOLLEHKN U CAMOKOHTPOASA, NPUMEHATb METOAUKM,
NO3BONAOLWME YNYULINTL N COXPaHUTL 340P0BbE B NMPOLECCE XXU3HELEATEIbHOCTH

YpoBeHb 2 Ha 6a30BOM YpPOBHe pellaTb 3aa4yn CO6CTBEHHOIMO JIMYHOCTHOIO Y MPOJECCUOHANBHOTO
pasBuUTUSA, ONPeAeNnsaTb U peann3oBbiBaTb NPUOPUTETLI COBEPLLUEHCTBOBAHNSA COOCTBEHHO
[eATeNbHOCTU, NPUMEHATb METOANKM CaMOOLLEHKN U CAMOKOHTPOASA, NPUMEHATb METOAUKM,
NO3BONSAKOLWME YYYLNTb U COXPaHWUTb 340P0OBbE B NPOLECCE XKNIHEAEATENbHOCTH

YpoBeHb 3 B NOSIHOM 06beMe peluaTb 3a4a4u COOCTBEHHOIO JIMYHOCTHOIO U NPOQECCUOHANLHOIO
pa3BUTUA, ONPELENATb U peann30BbiBaTb NPUOPUTETLI COBEPLUEHCTBOBAHUS COOCTBEHHOM
[eATeNbHOCTU, NPUMEHATb METOANKN CaMOOLLEHKN U CAMOKOHTPONSA, NPUMEHATb METOAUKM,
NO3BONAOLWME YNYULINTL N COXPaHUTb 340P0BbE B NMPOLECCE XU3HELEATEIbHOCTH

Bnapgetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE TEXHONIOTMSAIMU 1 HaBbIKaMU YNpaB/ieHUS CBOeW M03HaBaTe/lbHOM
[eATeNbHOCTHIO U ee COBEPLUEHCTBOBAHMS Ha OCHOBE CaMOOLLEHKM, CAaMOKOHTPONSA W
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MPUHLMNOB caMo0bpa3oBaHMA B TeHeHUE BCel XU3HU, B TOM YMC/e C UCNO/Ib30BaHUEM
3f0poBbecbeperatoLLnx NOAX0A0B U METOAUK

YpoBeHb 2 Ha 6a30BOM YPOBHE TEXHONOTMAMU U HaBblKamMy Yrpas/ieHNs CBOei Nno3HaBaTeIbHOM
[eATeNbHOCTbIO M ee COBEPLUEHCTBOBAHMSA HA OCHOBE CaMOOLLeHKU, CAMOKOHTPONA U
MPUHLMNOB caMo0bpa3oBaHMA B TeHEHUE BCel XU3HU, B TOM YMC/e C UCNO/b30BaHUEM
3fopoBbecbeperatLLnx NOAX0A0B U METOAUK

YpoBeHb 3 B MO/HOM 06beMe TEXHO/IOTMAMW 1N HaBblKaMun YNpaBfieHUs CBOeil No3HaBaTe/IbHOW
[eATeNbHOCTbIO M ee COBEPLUEHCTBOBAHMSA HA OCHOBE CaMOOLLeHKUN, CAMOKOHTPONA U
NPUHLKUNOB camo06pa3oBaHNs B TeHEHME BCEM XXWU3HU, B TOM YKUC/Ie C UCMONb30BaHNEM
3fopoBbecbeperatoLLnx NOAX0A0B U METOAUK

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWMACA LO/KEH

4.1 3HaTb:
4.1.1 akTopbl, ONpeensoL e BbIpa3uTeNbHOCTb AN3aiiHa;
4.1.2 OCHOBHbIE XY[0XXeCTBEHHbIE CTUNU;
4.1.3 OCHOBHble 3aKOHbl (hOPM0O06pPa30BaHuS.
42 YMeTb:
4.2.1 cobnopgaTb CTUNEBble 0COOEHHOCTN NPU CO34aHNN 06BEKTOB AMN3aliHa;
4.2.2 1Cnonb3oBaTb apceHan XyA0XKeCTBEHHbIX CPEACTB A/A NOBbILEHNA 3CTETUUYECKOW LLEHHOCTH
XYL 0XXECTBEHHOI0 N3feNuns.
4.3 Bnapetsb:
4.3.1 NOHATMAMU CTUNA U XYL0XECTBEHHbIMU CTUNEBLIMU 0COOEHHOCTAMY;
432
4.3.3 TpaguuusMu XyaoXKecTBeHHON 0Te4YeCTBEHHOM LUKO/bI.
5. CTPYKTYPA N COAEP>XAHWE AOANCUNTMNNHBI (MOAYTA)
Kog HanmeHoBaHuve pa3genos u1 Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.
Pasgen 1 MoHATyA, KaTeropum
1 METOAbI TEXHNYECKON
3CTETUKM
11 OCHOBHbIE NOHATUA U

KaTeropnn aucunnianHbl

"TexHnyeckas

actetuka" /Tema/

TexHunueckasa acTeTnka 2 1 YK-6 nii 0
KaK Hay4yHaa AUCLUNINHA: ni.2nz2.1
OCHOBHbIE KaTeropun u n2.2 n2.3
noHATna. dunocopus n2.4

(hOpMbl MPOMBbILLIIEHHOTO 31 32 33

nsgenusa. AHanms
NPOMbILLUNIEHHOTO U34eNuns.
OCHOBHbIe KaTeropum u
MOHSATUSA TEXHUYECKOW
acTeTuKn. Metopabl
OLEHKMN KayecTBa
NPOMBbILLIEHHOI 0
nsgenus. [Nek/
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TexHunueckasa acTeTnka 2 1 YK-6 nii 0
KaK HayyHasa gucumnnmHa: ni2n2.1
OCHOBHbIE KaTeropum u n2.2 n2.3
noHaTns. dunocogpus n2.4

(hOpMbl MPOMbILLIIEHHOIO 21 32 33

nsgenusa. AHanms
NMPOMbILLIEHHOIO
ngenud. /Mp/

OCHOBHbIe KaTeropum u 2 0,5 YK-6 nii 0
MOHATUA TEXHUYECKOW ni2n2.1
acTeTukn. Metofbl Nn2.2 nN2.3
OLleHKM KayecTBa n2.4
NMPOMBbILLIEHHOIO0 31 92 33
nsgenusa. /Mp/

MeTof 3KCNepTHbIX 2 18 YK-6 nii 0
OLIEHOK B AM3aiiHe. nia2nz2.i
OcHOBHbIe HanpasieHus n2.2 n2.3
AunsaiiHa. [patuyeckuii n2.4

An3aiiH. Aun3aiH mofbl. 31 92 33

[wn3aiiH nHTepbepa.
TpaHCNOPTHbIV AW3aiiH.
CTpumnaiiH.
AMepUKaHCKWiA
NPOMbILWAEHHbI An3aiiH
& .1.Paiit., P ®. Noyw., T.
Opeidyc. CTannuHr.
ICp/

Pasgen 2. OcHoBbI co34aHUA

KOHKYPEHTOCMOCO6HbIX
MPOMbILLSIEHHbIX U3LEeNNiA

2.1 Komnosuuymnsa s
TexHuke. /Tema/

Kateropuu komnosnuuu: 2 1 YK-6 nii 0
TEKTOHWKA N 06 bEMHO- ni2nz.1
NpOCTPaHCTBEHHAA n2.2 n2.3
CTpyKTypa. CBOICTBa U n2.4
KayecTBa KOMMO3NLNK: 21 92 33
LLe/TOCTHOCTb (DOPMBbI,

KOMMO3ULNOHHOE

paBHOBecuWe, CUMMeTpus,

acMMmeTpus,

AVHAMUYHOCTb,

CTaTUYHOCTbL U Ap.
Cpeactsa KOMMO3ULUK:
nponopuun, macwTab,
KOHTPacCT, HIaHC, MeTp,
pUTM, LBET 1 Ap. AHanus
KOMMNOo3nuuu
NPOMbILUNEHHbIX U3AeNNA.
TpexmepHoe
MOZenupoBaHue u
ansaiiH. [Nek/
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Kateropuun Komnosmuuu: 2 1
TEKTOHWKA N 06bEMHO-
NMPOCTPaHCTBEHHaA
CTpyKTypa. CBoiicTBa U
KayecTsa KOMMNo3nuuu:
LLeNI0CTHOCTb (hOpMbl,
KOMMO3WLNOHHOE
paBHOBecue, CUMMETPUS,
acummeTpums,
OVHAMUYHOCTb,
cTaTuyHocTb n ap. /Mp/

Cpefcrtea KOMNO3MLNN: 2 0,5
nponopuun, macwTab,

KOHTPacCT, HIaHC, MeTp,

pUTM, UBET 1 Ap. AHanuns

KOMMo3nuunn

MPOMbILLNEHHbIX U3LeNNA.

TpexmepHoe

MoJennposaHune u

Amn3aiiH. /Mp/

3aKOHOMepHOCTH 2 20
Komno3sunumn. Cpeacrtaa
KOMMO3uUUMu: nponopuuu,
MacLTab, KOHTpacT,
HIOaHC, MeTp, pUTM, LBET
n op. AHanms KoMnosuumnm
NPOMbILUMEHHbIX U3aeNNA.
TpexmepHoe
MO/EeNMpoBaHne 1 AN3aiH.
MpuknagHoe
LiBETOBEAEHME U
(hyHKUMOHaNbHasa oKpacka
B MPOMbILLJIEHHOCTU.
LiBeToBol Kpyr leTe.
KoHyc Ocsanbja.
LIBeTOBbIE COYeTaHUA.
Mcuxonornyeckoe
BO3/eicTBME LBeTa.
CTaHpapT -3/IeMeHT
cuctembl. U3 mctopum
cTaHgapToB. CTaHgapT U
XY[L0XeCTBEHHOE
Hacnefve. MogynbHas
cucTema. TpexmepHoe
MOJennpoBaHune u
AnzaiiH. /Cp/

2.2 B3ammocBasb hopma-
(hyHKLMA, dhopma -
TexHonorus, gopma -
KOHCTpYKLUMA, hopma -
maTepuas C TOUKU 3peHus
L,enecoo6bpasHoOCTM U
rapmoHuu. /Tema/

YK-6

YK-6

YK-6

ni1
niz2n2.1
n2.2 N2.3

n2.4
31 32 33

ni1
niz2n2.1
n2.2 N2.3

n2.4
31 92 33

ni1
niz2nz2.1
n2.2 N2.3

n2.4
31 92 33

0

cTp. 6
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BnunsaHve gyHKUnM Ha 2 1 YK-6 ni1 0
(hopMy NPOMBbILL/IEHHOTO niz2n2.1
n3genns. Nn2.2 N2.3
B3anmo3aBMCUMOCTb n2.4

(hOopMbl, KOHCTPYKLMUN 1 31 92 33
maTepuana.

TexHOM0rMYHOCTb (HOPMbI.
MpeaMeTHbIA MUp

MOCTUHAYCTPUANIBHOTO

obuwectea. /Nlek/

BaunsaHve gyHKunn Ha 2 2 YK-6 ni1 0
(hopMy NPOMbILLIEHHOTO ni2anz2.1
n3genns. Nn2.2 nN2.3
Bs3anmosaBMcuMOCTb n2.4

(hOopMbl, KOHCTPYKLMUKN 1 31 92 33
maTepuana.

TexHOM0rMYHOCTb (HOPMbI.
MpeaMeTHbIA MUp

MOCTUHAYCTPUANIBHOTO

obuwectsa. /Mp/

dopmoobpasoBaHmMe B 2 1 YK-6 nii1 0

An3aitHe. COBpPEMEHHbIe ni2nz.1

TeHAEHLUN pasBnTua Nn2.2 nN2.3

npegmeTHoro mupa. /Jlek/ n2.4
31 32 33

dopmoobpasoBaHme B 2 1 YK-6 nil1 0

Aun3aiiHe. COBpeMeHHbIe ni2n2.1

TeHAeHUMWN pa3BuTuUA Nn2.2 nN2.3

npegMeTHoro mupa. /Mp/ n2.4
31 32 33

CpepcTBa gu3aiiHa, 2 20 YK-6 nii 0

nosbliLlatoLime ni.2nz2.1

KOHKYPEHTOCNOCO6HOCTb n2.2 n2.3

NPOMbILLIEHHOTO MU3Aenns. n2.4

VH>XeHepHaa ncmxonorus 21 32 33

N Hay4Hble OCHOBBI

3proHOMUKU B

mMalimHocTpoeHun. /Cp/

/3ayéTt/ 2 4 YK-6 ni1 0
ni2nz.1
n2.2n2.3

n2.4
31 32 33

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI U 3aaHNg
1 MoHATMA TeXHMYEeCKas 3CTeTUKa, 3PrOHOMMKA, CUCTEMA «Ye/IOBEK - OpyAue TpyAda - NPou3BOLCTBEHHASA
cpeaa», NPON3BOACTBEHHAs 3CTETUKA.
2. VicTopusa CTaHOBNEHUS W Pa3BUTUSA ULEN TEXHUYECKOMW 3CTETUKMN.
3. MoHATME An3aitH, UCTopus pasBuUTUA ansaliHa, BUAbl Au3aiiHa.
4. HanpaBneHus fu3aliHa; KOMMepyeckune (opMmbl fu3aiiHa.
5. MoHsATME 0 CTUNe, XapaKTePUCTUKA HECKObKUX (HEe MeHee TpeX) Ha Bbl6op.
6. MpeLMeTHbIN MUP, ero posb B XXU3HW 00LLeCTBa, eCTECTBEHHAsA M UCKYCCTBEHHan cpeja.
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7. ®opma npefmMeTa, 4 BUAA NPoLECCOB, ONpefenaroLwme 3aKOHOMEPHOCTN 06pa3oBaHNA POPMbI:
8. TpeboBaHMA An3aliHa K MPOMbILLINIEHHbIM U34ENNsAM: 3KOHOMUYECKUE, coLMnanbHble, YTUINTAPHO-
(PYHKUMOHaNbHbIE.
9. TpeboBaHMA an3aiiHa K NPOMbILINEHHBIM U34e/INAM: 3PrOHOMUYECKME, KOHCTPYKTUBHO-
TEXHONOrNYECKUe, aCTeTUYECKME.
10. OCHOBHble XapaKTePUCTUKN LiBETA C MO3ULMIA MCUXUYECKOTO U NCUXO-PU3NYECKOT0 BAUSHUA Ha
4efnoBeKa: CBETNOTA, APKOCTb, HACbILWEHHOCTb, YACTOTA TOHA U T.4.
11. TToHATME KOMMNO3MLNA, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLUAMbLI: NPUHLAN LiesiecoobpasHOCTU.
12. TToHATME KOMMNO3MLWA, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLUNMNLI: NPUHLXN efUHCTBA.
13. TToHATME KOMMNO3ML WA, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLAMbI: MPUHLAN JOMWUHAHTSI.
14. TToHATME KOMMNO3MLMA, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLUNMLI: NMPUHLAN TPYNNNPOBKMN.
15. TToHATME KOMMNO3ULMKN, OCHOBHbIE KOMMO3ULMOHHbIE MPUHUAMbI: AUHAMMW3M.
16. NMoHATME KOMNO3MLNSA, OCHOBHbIE KOMMNO3NLMOHHbIE MPUHLAMLI: NPUHLXN paBHOBECKS.
17. TToHATME KOMMNO3ULMNA, OCHOBHbIE KOMMNO3ULMOHHbIE MPUHLUMBI: NPUHLUN rapMOHUN.
18. icnonb3oBaHUe NPUHLUNOB KOMNO3MLUN B COBPEMEHHOI 3PrOHOMUKE W An3aiiHe.
19. CpepcTBa rapMmoHM3aLMn NPOCTPAHCTBA: CUMMETPUSA - aCCUMETPUSA.
20. CpepfcTBa rapMOHM3aLnM NPOCTPAHCTBA: HIOAHC - KOHTPACT.
21. CpepfcTBa rapMoHM3aLnMmM NPOCTPaHCTBA: METP - PUTM.
22. OCHOBHble BMbl KOMNO3ULWUIA, CXeMbl MOCTPOEHNUS.

6.2. TeMbl NNCbMEHHbIX paboT
Tembl pedepatos:
1. VicTopusi pa3sBuUTUSA TEXHUYECKON 3CTeTUKN B Poccum 1 3a pybexom;
2. Cofep>kaHue v BHellHAs popMa B TexHuKe. OCHOBbI KoMnosuuuu. MNponopunun n
NPonNopLUNOHaNbHOCTb. Buabl nponopuuii.
3. Macwtab 1 macwtabHOCTb. POPMbl MacCLITabHbIX CBA3e. MeTpuyeckne N pUTMUYECKUNE pAfbl
NMOBTOPHOCTM.
4. CummeTpua n acummetTpusa. CTaTUYHOCTb U AMHAMUYHOCTbL. KOHTPACT M HI0aHC. 3pUTE/IbHBIE UHO3UN.
5. MpuHUKMNbI 1 MeTOANKA XYL,0XECTBEHHOI0 KOHCTPYUpoBaHUA. CTafun NpoeKTUPOBaHNS.
6. KauecTBo 1 atTectaymsa npogykunn. O606LeHHbI NoKa3aTeNb KayecTBsa.

6.3. POH[ OLEHOYHbIX CPEeACTB
Mpunaraetcs.

6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB

TecTupoBaHune, BOMPOCHI K 3a4eTy.

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECINEYEHVE ANCUNMNNHBI
7.1. PekomeHayemasa nuTepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue WM3paTenscTBoO, rog
N11  rpawuH AA MeTogonorua agnsaiH - NPOEKTUPOBaHNA 3/1EMEHTOB M.. ApxutekTypa-
npeLMeTHON cpefbl (An3aiH YHUPULMPOBAHHbIX U C, 2004
arperaTMpoBaHHbIX 06bEKTOB): y4e6. nocobue
N1.2 nMoropenos B. AutoCAD: TpexMepHOe MOAeNMpoBaHue 1 ansaiiH Cne6.: BXB-

MeTepbypr, 2004
7.1.2. JononHUTebHAaA nuTepaTtypa

ABTOpHI, 3arnasue W3paTenscTBO, rog
N2.1 Wwumko 13 T. OCHOBbI An3aiiHa U cpefoBoe NPOEKTUPOBaHue: y4yeb. M.: ApxutekTypa-
nocobue C, 2005

N2.2 Na3sapes E. H. [v3aliH mawmH n.:
MallnHOCTpOeHMe,
1988

Nn2.3  Amwupos HO. [. TexHONOrMYHOCTb KOHCTPYKLUMWN N34enns: cnpaBovyHMK M.:
MallnHOCTpoeHMe,

1990
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ABTOpbI, 3arnasue M3patensCcTBO, rog
Nn2.4  3iunc A Tl. MNoKpbITUA N TeEXHUYeCKas 3CTETUKA KueB: Texwika,
1971

7.2. TepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALWOHHOW ceTn ” HTepHeT”

a1 KopoTeeBa, J1. . OCHOBbI Xy40XeCTBEHHOI0 KOHCTPYMpoBaHus: YuebHUK / KopoTeesa J1.U.,
AckuH AT, - Mocksa :HUL, MH®PA-M, 2016. - 304 c. (Bbiclwee obpasoBaHue: BakanaBpuar)
ISBN 978-5-16-009881-4. - TeKCT : 3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/460731

92  T[oH4Yapos, IN. 3. TexHMYecKas 3CTETUKA N 3ProOHOMUKA MPU NPOEKTUPOBAHUM MaLLUVH U
obopygoBaHus: Y4uebHoe nocobue / MoHyapos M.3., JlyknHa N.K., Opanasitok M.B. -
BopoHexx:BIF'TY mm. IT.d. MoposoBa, 2016. - 70 c. - TeKCT : 3/1eKTPOHHbIN. - URL.:
https://znanium.com/catalog/product/858553

393  CwmmpHoBa, J1. 3. Vctopusa u Teopus ausaiiHa/CmumnpHoBa/l.d. - KpacHosp.: COY, 2014. - 224 c.:
ISBN 978-5-7638-3096-5. - TeKCT : 3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/550383

7.3.1 MNMepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 NanoCAD 11 Plus [Akagemnyeckasn NnueH3ns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

7.3.1.2 NanoCad Plus [JlnueH3noHHbI Homep NC100P-C58F952D441D-14987]

7.3.1.3 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTpaKT Ne 442019-004 o1 24.05.2019
CPOK faeicTeus 3 roaa]

7.3.1.4 Office Pro + Dev SL [["ocygapcTBeHHbIA KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
JencTeuns 3 roaa]

7.3.2 TepeyveHb UHPOPMALMOHHbLIX CMPaBOYHbIX CUCTEM
7.3.2.1 WHpopmaumoHHo-aHanuTuyeckas cuctema SCIENCE INDEX

7.3.2.2 TexakcnepT

7.3.2.3 HayuHas anekTpoHHas onbnmoteka eLIBRARY.RU
7.3.2.4 NPBUNC

7.3.2.5 EAWHOe OKHO JocTyna K MHopMaLUVOoHHbIM pecypcam

7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNA/TbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUWNJTMHBI (MO4Y NA)
8.1 Aya. 201, 665830, r. AHrapck, 72 kB-1, A. 19, yue6HbIn kopnyc Ne 2. Y4yebHble ayagnTopun ans
NpoBefeHNs yHeOHbIX 3aHATUI BCeX BMAOB. TexXHUYECKMe CpeAcTBa 00ydeHns: MynbTumeama
NPOEKTOp - 1 WT.; 3KpaH - 1 WwT.; MOHMTOP - 15 LWUT.; CUCTEMHbIN 610K - 15 L.

CneumannsnpoBaHHas Mebesib: yYebHble CTO/bl CO CKaMbel - 12 WT.; KOMMbKTEPHbIe CTOMbI - 15
LLIT.

8.2 Ayg. 401, 665830, r. AHrapck, 72 kB-n, A. 19, yde6Hblin kopnyc Ne 2. AyauTtopun ans
caMocToATeNIbHOM paboTbl. CrieunannsnpoBaHHaa Mebenb: gocka (menosasi) - 1 LWUT.; CTON
KOMMbIOTEPHbIN - 20 WT.; cTyn - 20 WT. TeXHNYecKue cpeacTaa 00yveHUsA: MynbTuMeana
NPoeKTop - 1 1WT.; 3KpaH - 1 LWT.; MOHOG6M0K - 20 LWIT.; KOMM/EKC ayAno KOMOHOK A1
BOCMPOM3BeAeHNA ayamno aina - 1 WwT.; JOCTYN B MHTEPHET CO BCeX paboumx MecT.

9. METOANYECKWE YKA3AHWA 4/TA OBYYAKOLWNMNXCA MO OCBOEHUIO
TeopeTuyeckre NpeACTaBNeHNA CTYAEHT NoyYaeT B pe3y/ibTaTe U3yYeHUs Kypca NIEKUUA 1
CaMOCTOATE/NIbHOI0 M3yYeHUS IMTepaTypHbIX UCTOYHUKOB (YYe6HUKOB U yUYebHbIX Noco6uin).
TeopeTuyeckre NpeACTaBIEHNA 3aKPENIATCA B NPOLLECCe MPAKTUYECKUX 3aHATUA 1 CaMOCTOSATE/TbHOM
paboTbl. TeKyLniA KOHTPO/Ib YCMEBAEMOCTM M MPOMEXYTOUYHAsA aTTecTaums ABISETCA COBOKYNHOCTbIO
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[aHHbIX MO0 YCMELWHOCTM BbINOIHEHNA CTYAEHTOM TpeboBaHuMiA paboyeil nporpamMmmbl M 06pa3oBaTeIbHOr0
CTaHfgapTa, y4ebHOro nnaHa v BKAKOYaeT NoceweHne NEKLMOHHbIX U MPaKTUYECKUX 3aHATUI B

COOTBETCTBUM C pacnumcaHnem y4yebHbIx 3aHATUI. Obpa3oBaTe/ibHble TEXHONOTMW: MeTO4 NPo61eMHOro
N3N0XEHNS MaTepuana, Kak eKTopoMm, Tak 1 00yyaloLUMCS; caMOoCTOATe/IbHOE YTeHMe 0ByYaloLMMmcs
y4ebHO, yuebHO-MeTOLMYECKOW M CMPABOYHON NnTepaTypbl U NOCneayoLLee NCNoNb30BaHNe

MONYYEHHbIX 3HaHUI B NPOLECCe BbINOMIHEHUS CaMOCTOATENIbHbIX paboT. B TeyeHne npenogaBaHuns

AVNCUMNANHBI “TexHMYecKas aCTeTMKa” B KauecTBe (POPMbI TEKYLLE aTTecTaunum obyyarowmxcs
ncnonb3yetcs TeCTUPOBaHMe.
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MpakTuuyeckue
MToro aya.
KoHTakTHas paboTa
Cam. paboTa
Yacbl Ha KOHTPO/b

NToro

yn

14
26
26
181

216

1

MallunHbl 1 annapaTtbl XMMUYECKNUX NPOU3BOACTB

215.04.02_TMm3-25-1,2,3.plx

2l

8 8

4 4
14 14
26 26
26 26
181 181
9 9
216 216

NToro

8

4
14
26
26
181

216

"TexHonornyeckue MaLlUHbI

Buabl KOHTPONIA Ha Kypcax:
3K3aMeHbl 1
KypcoBble paboTbl 1



YI: 215.04.02_TMM3-25-1,2,3.plx cTp. 2

Mporpammy coctaBun(u):
KTH, 3aB.kap. MAXIT, Mogonnenos E.B.

PeueH3eHT(bl):
KTH, 1-bii1 3aM. reH. gup. OO0 HTL, «NpkyTckHNNxummaLw», KysHeuos K.A.

Pa6oyas nporpamma gucyMnanHbI
TexXHONOrMYecKme NPoLEeccbl B XMMMUYECKOW MPOMbILLIEHHOCTM

paspaboTaHa B cooTBeTCcTBMU ¢ P OC:

defepanbHbIil TOCYAAPCTBEHHBIN 06pa3oBaTe/ibHbIA CTaH4apT BbicLero o6pasoBaHusa - MarmcTparypa no
HanpasfeHUto NoAroToBky 15.04.02 TexHONOrMYeckne MallHbl U 06opyaoBaHue (Nnpukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

COoCTaB/leHa Ha OCHOBaHUK yLI66H0FO nnaHa:

HanpasneHue 15.04.02 "TeXHONOrMYECKMEe MallnHbl U 060pyaoBaHue”
04,00peHHOr0 Y4éHbIM coBeTOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouyasa nporpamma ogob6peHa Ha 3acegaHnun YMC thakynbTeTa

Cpok gericteus nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25



YI: z15.04.02_TMrn-25-1,2,3.pIx

11

12
13

2.1

2.2
2.3

1L UENN OCBOEHWA ANCUUNTINTHDI
npuobpeTeHne TEOPETUYECKUX M NPAKTUUYECKMX 3HAHWI, HEOBXO0AMMbIX NPX NPOEKTUPOBAHUN
annapaTtoB XMMWUYECKOI TEXHONOT MK,

NMOHNMMaHMe MeXaHn3mMa NPoncxogdaLlinx B anmnaparax NpPoLEecCcos;

n3yyeHne cnocoboB NHTEHCUDUKALUN TEXHOIOTMYECKNX NPOLECCOB, 06ecneynBaroLLnx
BbICOKOI((IEKTUBHbIE PEXUMbI UX NPOTEKAHUS.

2.3A0AUN
YCBOEHWE OCHOBHbIX MOHATUIA U MOAXO0A0B K pacyeTy MPoLeccoB 1 annapaToB, ONTUManbHOM0
BbIGOpA KOHCTPYKLMIA annapaToB U NPUMEHeHWNe NoMyYeHHbIX 3HaHUI ANs peLleHns KOHKPETHbIX
3a/ja4 XUMUYECKON TEXHONOTUN;

pa3paboTka Hanbonee paLMoHaNbHbIX TEXHONOTMYECKMX CXEM U KOHCTPYKLMIA annaparos;

oBNnageHNe yMEHNAMN MOAENNPOBaHNA NPOLLECCOB, NPOTEKaOLWMX B annapatax XMMUYECKOW
TEXHONOTNN.

3. MECTO AnNCunnianHbl B CTPYKTYPE OOI1

Llmkn (pasgen) OOIMM: 61.0.15

3.1
311

3.1.2
3.1.3
3.1.4
3.15

3.2

3.2.1
3.2.2
3.2.3

3.2.4

3.25

TpeboBaHMA K NpeABapuUTe/IbHON NOAroTOBKe 00y4YatoLerocs:
OnNTMMM3aLMa XNMUKO-TEXHONOTMYECKMX NPOLLECCOB

DHepro- n pecypcocbepexkeHne B XMMUYECKOI TEXHONOM UK
MaTtemaTnyeckne MeToabl B UHXEHEPUN

KOHCTpynpoBaHue 1 pexxMMHas onTUMMU3aLmsa XMMNYECKON TEXHUKN
TeopeTuyeckme 0CHOBbI TEPMOANHAMUKN

AVcunnnnHbl U NPaKTUKK, A1 KOTOPbIX 0CBOEHWE faHHO/ AnCUUNANHbI (Moayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

CoBpeMeHHble MallVHbl 1 annapaTbl XUMWYECKNX NPOV3BOACTB
TeopeTnyeckne 0CHOBbI pacyeTa XMMUYeCKOro 060pyA0BaHuMs

BbinonHeHne, NOATOTOBKA K MPoLEeAype 3alnTbl U 3alMTa BbiMYCKHON KBanMMKaLNOHHO
paboThl

Mpoun3BoacTBEHHAsA NpakTuka: MpegaMnnoMHas NpakTnKa, B TOM YMCNe Hay4YHO-
nccneposartensckasa pabora

Mpoun3BOACTBEHHAS NpaKTNKa: TexHonornyeckas (MPOeKTHO-TEXHOMOIMYeCcKas) npakTunka

4. KOMMNETEHUMWN OBYYAKOLWEINOoCH, »OPMNPYEMBbIE B PE3Y/IbTATE OCBOEHWNA

AncumnnianHbl (MOA4YNA)
OmNK-7: CrnocobeH pa3spabaTbiBaTb COBPEMEHHbIE 3KOIOTUYHbIE U 6e30MacHble MeTOAbl

paLMoHaNbHOr0 UCMO/Ib30BaHUS CblPbEBbIX M 3HEPTETUYECKMNX PECYPCOB B MaLLUNHOCTPOEHUU;

3HaThb:

YpoBeHb 1 06LMe, HO HE CTPYKTYPUPOBAHHbIE 3HAHUS COBPEMEHHbIX U 6e30MacHbIX MeTO/0B

paunoHanbHOro ncnosb3oBaHNA CbIPbEBbLIX N AHEPTeTUYECKNX PECYPCOB B XUMNYECKOM
MallNHOCTPOEHUN

YpoBeHb 2 CPOPMUPOBAHHbLIE, HO COZEpXKaLLne OTAebHbIE MPO6Ebl 3HAHNUA COBPEMEHHbBIX U

6e30MacHbIX METOA0B PaLMOHaIbHOI0 UCMOMb30BaHMS ChiPbEBbIX U 3HEPTETUYECKMX
pecypcoB B XMMUYECKOM MaLLUMHOCTPOEHMNM

YpoBeHb 3 CHOPMMPOBaHHbIE CUCTEMATUYECKME 3HAHWS COBPEMEHHbIX 1 6e30MNacHbIX METOLOB

YMeThb:

paLMoHanbHOro NCMO/b30BaHUS CbIPbEBbIX M 3HEPTETUYECKUX PECYPCOB B XMMUYECKOM
MallMHOCTPOEHUN

YpoBeHb 1 4acTWUYHO NPOBOAWTL aHANN3 COBPEMEHHbIX U 6€30MacHbIX METOA0B PaLMOHANIbHOTO

cTp. 3
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MCMOMb30BaHNSA CblIPbEBbIX Y 3HEPTETUYECKMX PECYPCOB B XMMUYECKOM MallMHOCTPOEHUN

YpoBeHb 2 NPOBOAMUTL aHasiM3 COBPEMEHHbIX 1 6e30MacHbIX METOA0B paLnoHanbHOro UCMNOo/b30BaHUA
CbIPbEBbIX 1 3HEPTETUYECKMX PECYPCOB B XMMWUYECKOM MalIMHOCTPOEHMM, HO UCMbITbIBATb
3aTpyLHEHMNA Npu BbIGOPe ONTUMa/IbHbIX METOA0B CBA3aHHbLIX C 3HEPTO- U
pecypcocbepexxeHneM B XMMUYECKONW NMPOMbILLIEHHOCTH

YpoBeHb 3 MNPOBOAMTb aHaNN3 COBPEMEHHbIX M 6e30NacHbIX MeTO0B paLMOHaIbHOr0 MCMO/b30BaHUS
CbIPbEBbIX U 3HEPTETUYECKMX PECYPCOB B XMMMUUYECKOM MAlLMHOCTPOEHMM, a TaKXKe BblGUpaThb
ONTUMabHble METO/Abl NPU PELIEHNN 3a[ja4 CBSA3aHHbIX C 3HEPro- 1 pecypcocbepexxeHnem B
XVMWUYECKO NPOMbILLNEHHOCTH

Bnagetsb:

YpoBeHb 1 B LLe/IOM YCNELWHO, HO He CUCTEMATUUYECKOe MPUMEHEHNE COBPEMEHHBIX 1 6e30nacHbIX
MeTOL0B pPaLMOHaNnbHOr0 UCMO0/b30BaHUA CbIPbEBbLIX Y 3HEPTETUYECKUX PECYPCOB B
XUMUYECKOM MaLLUVHOCTPOEHUN

YpOBeHb 2 HaBblKamy BbI6Opa COBPEMEHHbIX M 6e30MacHbIX METO0B PaLMOHabHOTO UCMO/b30BaHMS
CbIPbEBbIX U 3HEPTETUYECKMX PECYPCOB B XMMMUUYECKOM MalUMHOCTPOEHMM, HO UCMbITbIBATb
3aTpyfHeHWs B BbIGOPe ONTUMa/bHbIX PeLLeHNiA Npy peannsawum Toro UM NHOro
TEXHONOTMYECKOro npoLecca B XMMUUYECKON NPOMbILLIIEHHOCTK

YpoBeHb 3 HaBblKamy pa3paboTKu U BbiGOpa COBPEMEHHbIX W 6€30MacHbIX METOA0B pPaLMOHaNbHOTO
MCNONb30BaAHUSA ChIPbEBbIX U IHEPTETUYECKMX PECYPCOB B XMMUYECKOM MaLLUMHOCTPOEHUN,
BbIGMPATb ONTUMa/bHbIE PeLleHNs NPY peannsalnm Toro UM MHOTO TEXHONOMMYECKOTO
npouecca B XMMUYECKOI MPOMbILLINEHHOCTM

OlMK-10: CnocobeH pa3pabaTbiBaTb MeTOAMKM 06ecrevyeHns Npon3BOLCTBEHHOW U 9KONOMMYeCKOWn
6e3onacHOCTM Ha paboymx mecTax;

3HaThb:

YpoBeHb 1 06LKe, HO HE CTPYKTYPUPOBaHHbIE 3HAHWUA METOAMK 06ecneyeHns NPouU3BOLCTBEHHOMN U
3KOMOrMYeckom 6e30nacHOCTU Ha pabouymx MecTax nNpu peannsalum TEXHONOTMYECKOro
npouecca B XMMUYECKOW NPOMbILLIEHHOCTM

YpoBeHb 2 chopMMpPOBaHHbIE, HO COAEPXKalllMe OTAeNbHble NPO6enbl 3HAHUS METOAUK 06ecrneyvyeHuns
NPOW3BOACTBEHHON M 3KOOrMYecKol 6e30NacHOCTM Ha paboumx MecTax npu peannsayumu
TEXHONOINMYEeCKOro npouecca B XMMUYECKOW NPOMbILLIEHHOCTM

YpoBeHb 3 cHOPMUPOBaHHbIE CUCTEMATUYECKME 3HAHUS METOANK 06ecneyeHns NPON3BOLCTBEHHON 1
3KONOrNYEeCKOi 6e30MacHOCTH Ha pabounmx MecTax Npu peannsaLum TeEXHONOTNYECKOT0o
rnpoLecca B XMMWYECKOI MPOMBbILLIEHHOCTU

YMeTb:

YpoBeHb 1 4acTMUYHO NPOBOAWUTL aHann3 MeToAMK obecnevyeHns NPOMU3BOLCTBEHHON M 3KOOrNYECKOM
6e30MacHOCTM Ha paboumnx MecTax Mpu peannsalmm TeEXHONOTMYEeCKOro npowecca B
XUMMUYECKOIN MPOMbILLIEHHOCTH

YpoBeHb 2 MPOBOAWTH aHaNN3 METOAUK 06ecrneyeHmns NPOn3BOACTBEHHON M 3KONOTNYECKOI
6e30MacHOCTN Ha pabounx MecTax Npu peanmsalumn TeEXHOMOTMYECKOro npoLecca B
XMMUWYECKOI NPOMbILINIEHHOCTW, HO UCMbITbIBATb 3aTPYAHEHNS NPW pa3paboTKe METOANKM
AN PELLEHNS KOHKPETHOM CUTYaLMOHHO 3ajaun Npy peanusaymm Toro UAn NHOro
TEXHOMOMMYEeCKOro NpoLecca B XMMUYECKOA NMPOMbILLINEHHOCTM

YpoBeHb 3 papabaTbiBaTb U NPOBOAMTL aHaN3 METOAMK 06ecneyeHnst NPoOM3BOACTBEHHOW 1
3KONOTUYEeCKOi 6e30MacHOCTH Ha paboumx MecTax npu peannsaLum TeXHONOrNYECKOro
rnpoLecca B XMMWYECKOI MPOMBbILLIEHHOCTU

Bnagetsb:

YpoBeHb 1 B Lie/IOM YCNELIHO, HO He cUCTeMaTUYecKoe NpMMeHeHNe MeToANK obecrneveHuns
NPOW3BOACTBEHHON M 3KOIOrNYeCKol 6e30NacHOCTM Ha paboumnx MecTax npu peannsayumu
TEXHO/MI0MMYECKOro npouecca B XMMUYeCKOM NPOMbILLIEHHOCTH

YpoBeHb 2 HaBblKaMu BbI6Opa MeTOAMK 06ecrnevyeHns NPOM3BOACTBEHHOM 1 9KONOTNYECKOM
6e30nNacHOCTM Ha paboumnx mecTax Npu peanunsaymm TEXHOMOTMYECKOro npouecca B
XUMMNYECKOIN MPOMbILLIEHHOCTH
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YpoBeHb 3 HaBblKaMy BblGOpa 1 pa3paboTKy MeTOAMK 06ecrneyeHns Npoun3BoACTBEHHON 1

3K0/I0rn4eckor 6e30nacHOCTM Ha pabounx mecTax nNpu peannsayum TEXHONOMMYECKOro
npouecca B XMMUYECKOW NPOMbILLNEHHOCTM

B pe3ynbTaTe 0CBOEHMS ANCLMMNIMHBbI 06YyYaroLMiAcs A0NXKEH

41
411

4.1.2
413

4.2
421

422

4.3
431

4.3.2

3HaTb:
(hM3MKO-XUMMYECKYHO CYLLHOCTb OCHOBHbIX MPOLECCOB, NPOTEKAaKLWMX B annaparax XMMn4ecKom
TEXHONOTUN;

KOHCTPYKUWW annapaToB A4 COOTBETCTBYOLWUX TEXHOOTNYECKNX NPOLECCOB;
MeTOoAbl pacyeTa OCHOBHbIX annapaTtos XUMWYECKOIN TEXHONOT M.

YMeTb:

NPOM3BOANTL pPaLMOHabHbIN NOA60p CTaHAAPTHbLIX annapaTos, 414 NPOBeAeHUS 3a4aHHOr0
TEXHO0rMYEeCKOro npoLecca,;

NOATBEPAUTbL NMPaBUbHbLIA BbIOOP CTAaHLAPTHOIO annapaTta MHXEHEPHbIM pac4yeToM.
Bnapgetsb:

MeTofaMu pacyeToB OCHOBHbIX annaparoB, NPUMEHAEMbIX B XMMUYECKON TEXHONOMUN;

TEOPETUYECKMMU HaBblKaMU, CBA3AHHbIMU C TEXHUYECKUM OBCNY)XXMBaHWEM W 3KCNyaTauuei
TEXHO/I0TMYEeCKOro 060pyL0BaHUS;

cTp. 5

4.3.3 HaBblKkamy No ONTUMMU3aLUW PEXUMOB PaboTbl TEXHONOTMYECKOro 060py0BaHNsA; HaBblKamMu
paspaboTKN TEXHUYECKOW LOKYMEHTaL N.
5. CTPYKTYPA N COAEP>XXAHWE gognNCuUnmn/iHbl (MOAYNA)
Koz HanmeHoBaHve pa3genoB u Cemectp/ Yacos KomnereH- Jlutepatypa WHTe [NpumeyaHue
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.
Pasgen 1 N'mgpomexaHmnyeckme
MPOLIECCH.
11 O6uime BOMNPOCHI

NPUKNAAHOW rugpasnuke B

XUMMNYECKOW

annapatype. /Tema/

OnddepeHunansHoe 1 1 OrnkK-7 nii 0
ypaBHeHne paBHOBecuA OrlK-10 ni.2n2.2
diinepa. OCHOBHOE Nn2.5 N2.6
ypaBHeHMe rMapoCcTaTmKu. a1
lMpakTuyeckoe

MPUIOXEHNE OCHOBHOIO
YPaBHEHMWA TMAPOCTATUKMN.
OvddepeHymansHoe
ypaBHEHME [BUXEHUNA
diinepa.
OnddepeHunansHoe
YypaBHEHME [BUXEHUNA
Hasbe-CToOKCa.
HekoTopble npakTnyeckune
MPWUIOXEHNSA YPaBHEHNUSA
BepHynnu. /Nek/
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2.1

3.1

PacyeT 0CHOBHbIX 1
(hM3nYecKnx CBOWCTB

YNCTbIX CPes M CMeceil.

PeXXnmbl ABMXEHUA

noTtoka. Pacuer

rMApaB/INYecKoro

COMPOTUBNEHUNA

Tpybonposoja un

MOLLHOCTW, NOTpebsemMoii
Hacocowm. /Tp/

OcCHOBbI TeOpUK NoA06USA 1
M aHann3a pasmMepHOCTeN.
MpuHLMNBI

MOJe/IMpoBaHus.
MmopognHammnyeckoe

nogobue. /Cp/

PasgeneHune XXngkux u
ra3oBblX HEO4HOPOAHbIX
cucteMm. lNMepcnekTusHada
TEXHWKA A9 pa3geneHuns
HEeO4HOPOAHbLIX

cuctem. /Tema/
HeogHopopAHble CUCTEMBI 1
N MeTOAbl UX pa3feneHuns.
PasgeneHne Xuaknx
cucTteM. PasgeneHune
rasosbix cuctem. /Jlek/

Pacuet unbTpos. Pacuer 1
ueHTpudyr. /Mp/

lMepcneKTnBHas TeXHMKa 1
4NnA pasgeneHns

HEeO4HOPOAHbIX

cuctem. /Cp/

Pa3gen 2. lNepemelumsaHue

OcHoBbI nNpoLecca
nepemelwunsanHusa /Tema/

KoHcTpyKLumnun 1
nepemeLLnBaroLLNX

YyCTPONCTB. Pacuer

MOLLHOCTM Ha

nepemelumeaHue. /fek/

PacyeT MOLLHOCTM Ha 1
nepemewumsaHue. /Tp/
MMepcnekTnBHaA TeXHUKaA 1

Ansa nepemelwinsanua. /Cp/

Pasgen 3. TensioBble NPoLECChI
1 annaparbl.

OcHoBbI
Tennonepegaun. /Tema/

1

18

25

0,5

18

OnkK-7
OrlK-10

OnkK-7
OrlK-10

OnKkK-7
OrK-10

OnkK-7
OrlK-10

OnkK-7
OrlK-10

OnKkK-7
OrnK-10

OnkK-7
OrlK-10

OnkK-7
OrK-10

ni1
ni.2n2.2
n2.s
Nn2.6N13.4
al

ni1
ni.2n2.2
n2.s
a1

ni1
ni.2n2.2
n2.3 n2.5
a1

ni1
ni.2n2.2
n2.4
Nn2.5N3.4
al
ni1
ni.2n2.2
nz2.5
al

ni1
ni.2n2.2

ni1
ni.2n2.2
ni1

n1.2n2.3
n2.6

0

0

cTp. 6
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3.2

4.1

Tennosble 6anaHchl.
OCHOBHOe ypaBHeHMe
Tennonepefayn. Cnocobsl
nepegayu Tenna.
OnbITHbIE fAaHHbIe N0
TennooTaauve.
Tennonepegava. /fek/
ONnemMeHTbl pacyeTa
Ten006MeHHbIX
annapatos. /Tp/

HecTaymoHapHbIi
TennoobmeH. /Cp/

PacueT Ten000MeHHbIX
annapaToB. KOHCTPyKLUMU
TEnN000MeHHbIX
annapatos. Cnocob6bl
NHTEHCUUKaLUK
Ten006MeHHbIX
npoL,eccoB.
BbinapueaHue. /Tema/
KoHCcTpyKLumnun
Ten006MeHHbIX
annaparos.
Tennoo6MeHHblIe
YCTPOICTBa peakLMOHHbIX
annapaTos.
CpaBHuUTe/bHaA
XapakTepucTuka
TEnN000MeHHbIX
annapatos. Pacuer
TEnN000MeHHbIX
annapaTtos. BeinapusaHue,
obuwne ceegeHus. /Nek/
PacueT TenI006MeHHbIX
annapartos. /T1p/

N3yyeHune pasinyHbIX
KOHCTPYKLWIA
TennoobmeHHMKOB //1ab/

KOHCTPYKLMKN BbiNapHbIX
annapatos. /Cp/

Pa3nen 4. MaccoobmeHHble
MPOLIECCHI.

OcHoBbI
macconepegaun. /Tema/

18

18

OnkK-7
OrlK-10

OnKkK-7
OrnK-10

OnkK-7
OrK-10

OnKkK-7
OrnK-10

OnkK-7
OrlK-10

OnkK-7
OrlK-10

OnkK-7
OrK-10

ni1
ni.2n2.2
n2.s
)

ni1
ni.2n2.2
Nn2.5n3.2
n3.4
a1
ni1
ni.2n2.2
nz2.5
a1

ni1
ni.2n2.2
n2.3 n2.5
nz2.8
)

ni1
ni.2n2.2
Nn2.5n3.2

n3.4

al

ni1
n1.2n2.3
N2.813.2

ni1
ni.2n2.2
n2.5n3.5
a1

0

cTp. 7
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PaBHOBecue mexay 1 1 OnkK-7 ni1 0
(hazamu. MatepmanbHbIi OnK-10 ni.2n2.2
6anaHc MaccoobMeHHbIX N2.5N3.4
npoueccos. HanpasneHue a1

macconepegauu un
ABVKYLLas cuna
MacCO0b6MeHHbIX
npoueccoB. Cnocoosl
nepeHoca BeLecTsa B
ABVXYLLLencs (hase.
MexaHun3M npotecca
macconepegauu.
YpaBHeHMe MaccooThauu.
3aBUCMMOCTb Mexay

KO3 humneHTamu
macconepegayn un
maccootgauu.lMogobue
MacCO06MeHHbIX
npoueccobl. Kputepuu
nogobus. /Nek/

Cnocobbl BblpaXeHUs 1 2 OnkK-7 ni1 0
cocTasa (pa3. Pacuer OrlK-10 ni2n2.2
KO3(h(hpMLUNEHTOB Nn2.5N3.4
macconepegaun. Pacyer a1

BbICOTbI M AnameTpa
TapenbyaTbiX U
Hacafo4YHbIX KOJIOHH. /T1p/

MeToabl onpegeneHns 1 18 OrnkK-7 nii 0
yucna cTyneHen OnkK-10 ni.2n2.2
N3MeHeHns Nn2.5N3.4
KOHUeHTpauuii. /Cp/ a1
4.2  Ab6copbumna. /Temal
CyLHoCTb npouecca un 1 1 OnkK-7 ni1 0
npumMeHeHue. 3aKOHbI OrlK-10 ni2n2.2
paBHOBecKuS. Nn2.3 N2.5
KoHCcTpyKLumnun n2.7n3.1
abcopbepos. /Nek/ a1l
Pacuet abcopbepos. /Tp/ 1 1 OnkK-7 nii1 0
OrlK-10 ni2n2.2
Nn2.5n3.1
a1
Oecopbumns. Cxembl 1 12 OnkK-7 nil 0
abcopOLUMOHHbIX OrlK-10 ni2n2.2
ycTaHoBOK. /Cp/ Nn2.5N3.1
a1

4.3 MeperoHka
Xungkoctein. /Temal/

MpocTas neperoHka. 1 1 OnkK-7 ni1 0
PekTnukayma. CyLHOCTb OrlK-10 ni.2nz2.1
npowecca 1 NpuMeHeHue. n2.2 n2.3
TexHoornyeckas cxema Nn2.5N3.3
HenpepbIBHOM 3l

pekTuukaymnun. /Jek/
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4.4

PacueT npouecca
pekTuukaymu. /Mp/

3yyeHune npouecca
pekTuukaumun. /Ma6/

Paboyas 1 paBHOBeCHas
NMHMA npouecca
pekTUUuKaLum.
M306paxkeHne npouecca
pekTUnKaLuum Ha
Amnarpammax.
CneuwnanbHble BUAbI
neperoHku. /Cp/

Cywka. /Tema/
dun3nyeckas CyLHOCTb

npouecca v NPUMeHeHwe.

Cnocobbl cywKu,
CYWWN/IbHbIE areHThbl.
OcHOBHbIe napameTpbl
CYLUWN/IbHBIX areHToB.
Jdwnarpamma BnaxHoro
BO34yxa Pam3uHa u ee
concTea. /Jlek/

PacueT cywwnok. /Tp/

KoHCcTpyKLuum
cywwmnok. /Cp/

Pacuet
peKTUHNKaLNOHHOW

YCTaHOBKMW HEMpPepbIBHOTO

nericteus. Pacuet
abcop6LUMOHHON
YCTaHOBKW. Pacuer
BbIMapHOW YCTAHOBKM C
NPUHYAUTENbHOW
LUMpKynauuen
pacteopa. /KP/
/9k3ameH/

2 OnkK-7

OrlK-10

2 OnkK-7

OrlK-10

36 OnkK-7
OrK-10

0,5 OnkK-7
OlK-10

1 OnKkK-7

OrnK-10

18 OnkK-7
OrlK-10

2 OnKkK-7

OrlK-10

7 OnkK-7

OlK-10

ni1
ni.2n2.2
Nn2.5Nn3.3
)
ni1
niz2n2.1
Nn2.3 N2.4
Nn2.5N3.3
ni1
ni.2n2.2
nz2.5
a1

ni1
ni.2n2.2
N2.5N3.4
)

ni1
ni.2n2.2
Nn2.5N3.4
al
ni1
ni.2n2.2
n2.3 n2.5
al
ni1
ni.2n2.2
n2.5n3.1
Nn3.3 Nn3.5
a1

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
Nn2.8N3.1
Nn3.2 N3.3
n3.4 N3.5

al

0

cTp. 9
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6. ®OHA OLEHOYHbLIX CPEACTB

6.1. KOHTpO/IbHbIE BOMPOCHI U 3afaHng
Bonpock! Ha 3K3ameH:
. Knaccmukaumsa 0CHOBHbIX MPOLECCOB XMMUYECKOW TEXHONOrnu;
. OCHOBHbI€e (hn3nyecKne CBONCTBA XMULKOCTEN 1 rasos;
. YpaBHeHue Mackang;
. YpaBHeHue BepHynnn. NMpakKTnyeckoe npunoxkeHne ypasHeHusa bepHynnu;
PeXXUMbl ABUXEHUSA XULKOCTU. KpuTepuid PeitHoNbACa;
. YpaBHeHNs pacxoaa,
. YpaBHeHWe Hepa3pbIBHOCTU (CMIOWHOCTA MOTOKA);
. Teopus nogo6us. Kputepun rufpoLmHaMny4eckoro nogobus;
. Knaccmumkauns Heog4HOPOAHbIX CUCTEM;
10. AnnapaTbl 415 pa3feneHns HeO4HOPOLHbIX CUCTEM MOA AeACTBUEM CUJbl TAXKECTH;
11. AnnapaTbl N5 pa3fefieHns HeOAHOPOAHbIX CUCTEM NOJ AeNCTBUEM LLEHTPOOEXHON cunbl. LIMKNOHbI;
12. AnnapaTbl A1s pa3fefnieHns HeOAHOPOAHbIX CUCTEM NOJ AeNCTBUEM LLEeHTPOOEXHON cubl. OTCTOWHbIE
LeHTpudyru;
13.0caxpeHue nog LeiCTBMEM CUMT 3NEKTPUYECKOTO NoNs;
14. ®dunbTpoBaHuMe. Cxema npouecca PuabTpoBaHMa. CKOPOCTb PUNLTPOBAHUS;
15. PaMHbIn punbTp-npecc. KOHCTPYKUMA, NMPUHLMUN AeACTBUS;
16. BapabaHHbIil BaKyyM-(unbTp. KOHCTPYKUMUS, NPUHLUN JEACTBUS;
17. JNeHTOYHbIN BakyyM-thmnbTp. KOHCTPYKUMA, NPUHLUN LeACTBUS;
18.0uncTKa rasa ot nblan. PyKaBHbIA QUIbLTP;
19. Mokpas o4McTKa rasoB. Annaparbl MOKPOI OYNCTKMU;
20. TlMceBpooxwmxeHue. [IBnXeHWe NOTOKa Yepes HEMnoLBMXKHbIE 3epHUCTLIE cion. BO3MOXHbIe COCTOAHUSA
Cnosa TBEPAbIX YacTuL, B 3aBUCMMOCTMN OT CKOPOCTW rasa,
11. Cnocobbl nepegaun Tenna. OCHOBHOE ypaBHEHMWeE Tenonepesayn;
12. KoHBekuMndA 1 TennooThava. Y paBHeHuMe TenaooThauu;
13. Mopo6bue npoueccos TenaooThauu;
14. Tennonepegaya npu NOCTOAHHbIX TeMMepaTypax TeNI0HOCUTeNEN. Y paBHeHe afAuTUBHOCTY
TEPMUYECKMX CONPOTUBIIEHWUI;
15. Tennonepegaya npu nepemMeHHbIX TeMnepaTypax TensoHocuTened. CxXeMbl HanpasieHUs ABUXKEHUS
TennoHocutenen. CpefHAs ABUXKYLLAS CUNa;
16. KoxyxoTpybuaTble Tensi006MeHHMKN. Cnocobbl KpensieHusa Tpy6 B TPYOHbIX peLleTKax.
MHOroxofoBble KOXyXoTpybuaTble TeNI1006MEHHUKMY;
17. KoxyxoTpy6uaTtble Tens006MeHHUKMN C KOMMeHcaL el TeMnepaTypHbIX YANUHEHWUIA Kopriyca U Tpy6oK;
18. TennoobmeHHUKMN «Tpy6a B Tpy6e», NOrpy>KHble, opacuTesibHble TENI006MeHHUKN C OpebpeHHbIMYU
Tpy6amu;
19. MnacTuUHYaTble TENN00OMEHHUKN;
20. CnupanbHble TENN00OMEHHUKMN;
21.0cHoBbl Macconepenaun. Knaccuukaums MacCcoooMeHHbIX npoueccoB. Cnocobbl BbipaXeHMs coCcTaBa
(ha3 BYXKOMMOHEHTHbIX CUCTEM XWUAKOCTb-ra3 (nap);
22. MatepunanbHblit 6anaHc MacCOOOMEHHbIX NpoLeccoB. Paboyas nuHus;
23. MexaHu13Mm npouecca macconepefayun. Y paBHeHne maccooTgaun. ®usnyeckunii CMbici KoappuumneHTa
mMaccooTgauu;
24.3aBUCUMOCTb MeXAY Ko3ah(uLMeHTaMU MaccooThauun 1 maccornepefayn. Y paBHeHue macconepegayu.
YpaBHEHUA afANTUBHOCTY (ha30BbIX CONPOTUBIIEHWUI;
25. Mopobue MaccoobMeHHbIX npoueccoB. Kputepun nogobus;
26. [patnuyecknin metof onpeaeneHns Yncna AencTBUTENbHbIX Tapenok (MeToA KUHETUYECKO KPUBOIA);
27. Pacuet maccoobMeHHbIX annapatoB. OnpegeneHne BbICOTbl HACAA0YHbIX, TapebyaTbiX KOJIOHH U
AvameTpa annapara,
28. Cxema abcop6LMOHHON yCTaHOBKM HEMPEPbIBHOMO AEVCTBUS;
29. KOHCTpyKUMM abCOpOLMOHHbIX annapaToB. Hacafo4YHble KOIOHHbI, BUAbl HAacafoK.
MmapogmMHammyeckune pexxnMmbl Hacago0UHbIX KOMOHH;
30. KOHCTpyKUUKM Tapenb4yaTbiX abCOPOLMOHHbBIX KONOHH. Tunbl Tapenok. MapognHaMmmuyeckmne pexxnumel

© O ~NOOU D WN R
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TapenbyaTtbliX KOJIOHH,

31.
32.
33.

PekTngukauuns. O6uine ceefeHnsa. Cxema peKTUPUKALMOHHON YCTaHOBKN;
MaTtepuanbHblil 6anaHC PEKTUPUKALNOHHON KONTOHHBI;
®un3nyeckas CyLHOCTb NpoLecca CywWwKu, npuMeHeHne. Cnocobbl CYLIKKN, CYLLWUbHbIE areHThl.

OCHOBHbIe MapaMeTpbl CYLINIbHbIX areHTOoB;

34.
35.

KOHCTpyKumMmn 6apabaHHOW, NEHTOYHOW CYLUUIKH;
KOHCTpYKLUMS BaIKOBOMN CYLUNIIKN.

6.2. TeMbl NNCbMEHHbIX paboT

cTp. 11

Tembl KypcoBbIX paboT: "PacyeT peKTU(NKALUOHHOW YCTaHOBKN HENPepbIBHOMO AeicTBua", "PacueT
abCcopOLUMOHHOI yCTaHOBKM™, "PacyeT BbINapHO yCTaHOBKMW C MPUHYAUTENLHON LMpKynsaumeli pacteopa”.

Mpunaraetcs.

6.3. POH[ OLLEHOYHbIX CPEACTB

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB

Bonpockl K KONNOKBUYMY, TECTUPOBaHWE, BOMPOCH! K 3K3aMeHy, KypcoBas paboTa

7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECINEYEHVNE ANCUNMNNHBI

nii

niz2

nz.1

n2.2

n2.3

n2.4

n2.s

n2.6

n2.7

ABTOpHI,
KacaTkuH A T.

YnbsiHOB B. A,
bageHnkos B. A.,
Nunkyyes B. T.

ABTOpHI,
Pbi6anko M. U,
Mogonnenos E.
B., lemeHTbeB A
n.

Masnos K. @.,
PomaHkoB . T,
Hockos A A

YnbsiHOB B. A,
YepHeukaa H. B.,
LW enkyHos b. .,
Pbibanko /1. .

bopucos I'. C,,
Bpbikos B. 1.,
ObiTHepckni HO.
W., OblTHEPCKNi
0. .

ObiTHepckui HO.
n.

LW yknHa /1. B.,
Pbi6anko M. U,

Mogonnenos E. B.

Banbuyros A. B.,
Haboka B. B.,
ConomoHoBa B.
M., Haboka H. A

7.1. PekomeHayemasa nutepartypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue
OCHOBHbIe Mpouecchl 1 annapaTbl XMMUYECKOWA
TEXHONOIMN: y4ebHUK AN19 BY30B

Mpouecchbl 1 annapatbl XMMUYECKON TEXHONOTMMN B
npumMepax u 3agayax: y4yeb. nocobue

7.1.2. JononHUTeNbHaa nuTeparypa
3arnaeue
Mpoueccbl U annapaTbl XMMUYECKOW TEXHOIOTUN.
Maccoo6MeHHble npouecchkl: y4eb. nocobue ¢
npumepamu pelleHmns 3agay

MprMepbl 1 3aga4n NO Kypcy NpoLLeccoB 1 annapaToB
XUMUYECKON TeXHoNnormuu: y4eb. nocobue

Anb60M TUMOBOW XMMUYECKOI annapaTtypsl
(NpUHLMNManbHble CXeMbl annapaTtoB W yCTaHOBOK):
yueb. nocobue

OCHOBHbI€ MpoLecchl 1 annapatbl XMMWUYECKO
TEXHONOTMK: NOco6Me No NPOEKTUPOBAHMHIO

Mpouecchbl U annapatbl XUMUYECKO/ TeXHONOTUN:
y4eOHUK NS BY30B : B 2-X KH.

Mpouecchbl U annapatbl XMMUYECKOI TEXHONOTUN.
CmapomMexaHuyeckue npoueccol: y4ueb. nocobue

HacafouHble KOHTaKTHbIE YCTPOCTBaA 414
abcopbLMOHHbIX annapaTos: y4yeb. nocobue

M3patenscTBo, rof
M.: OO0 1A
"AnbsiHC", 2006
AHrapck: AI'TA,
2006

M3patenscTBo, rof
AHrapck: AI'TA,
2009

M.: OO0 TNA
AnbsaHc, 2006

AHrapck: AI'TA,
2007

M.: OO0 N4
"AnbaHc", 2007

M.: Xumunga, 1995

AHrapck: AI'TA,
2010

AHrapck: AI'TA,
2013
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ABTOpHI, 3arnasue M3patenscTBO, rof

N2.8 LUlepbuH C. A OcCHOBbI TeOpuY Tenn006MeHa 1 TenI006MeHHbIe AHrapck: AI'TA,

annapartbl: y4yeb. nocobue 2014
7.1.3. MeToanyeckue pa3paboTku
ABTOpHI, 3arnasue M3paTenscTBO, rog

N3.1 Pwibanko 11 U., PacueT abcopbuUMOHHbIX annapatos: y4eb. nocobue no AHrapck: AI'TA,
Moponnenos E. KYPCOBOMY NMPOEKTMPOBAHUIO NMPOLECCOB M annaparos 2012
B., LykunHa /. XUM. TEXHOMOTUN
B., Csupugos A.

M.

Nn3.2 WykuHa M. B., PacueT Tens006MEHHNKOB: CNPaBOYHO-METO4MUYECKNE AHrapck: AI'TA,
Pribanko /1. L., yKa3aHuns Nno KypcoBoMY MPOEKTUPOBaHWIO NPOLECCOB U 2001
Bacunbes N. B., annapaToB XMMWUYECKON TEXHONOrNN ANa CTyA. creL.

CemeHoB K. WU. 170500, 320700, 250100, 250300, 250400, 210100

N3.3  Pwibanko /. U., PacueT peKTU(MKaLUOHHOW YCTAHOBKMW HEMPEPLIBHOTO AHrapck: AI'TA,
LW yknHa M. B., JencTeus: yyeb. nocobue K Kypcosomy 2014
Moponnenos E. NPOEKTUPOBAHUIO
B., emeHTbeB A
n.

N3.4  Peibanko /1. ., Mporpamma, NpumMepbl 1 3agadyun No Kypcy NpoLeccos u AHrapck: AI'TA,
L yknHa /. B., annapaToB XMMUYECKOW TEXHONOrMK: yyeb. nocobue 2007
Mogonnenos E. B.

N3.5 Pwibanko /1. U., PacueT BbINapHO YCTAHOBKWN C NPUHYANTENbHO AHrapck: AI'TA,
Moponnenos E. LUMpKynaumein pacteopa: yyeb. nocobme no Kypcosomy 2013
B., lemeHTbeB A MPOEKTMPOBaAHUIK MPOLLECCOB M annapaTtoB XMMUYECKOW
n. TEXHOM0rnm

7.2. MNepeyeHb pecypcoB MHMOPMAaLMOHHO-TE/IEKOMMYHUKaLUOHHOM ceTn ” VIHTepHeT”

21 TapaHueBa, K. P. Mpoueccbl 1 annapaTbl XMMUYECKOA TEXHONOTUN B TEXHUKE 3aLLNTbI
OKpy>atoueit cpefbl: Y4yebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HUL]
NH®PA-M, 2014. - 412 c. ISBN 978-5-16-009258-4. - TeKCT : 3/IeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/429195

7311

7.3.1.2

7.3.1.3
7.3.14

7.3.15
7.3.1.6
7.3.1.7
7.3.1.8

7.3.2.1
7.3.2.2
7.3.2.3
7.3.2.4
7.3.25

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns
Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbIl KOHTPaKT Ne 442019-004 ot 24.05.2019
CPOK feicTtBuma 3 rogal

NanoCAD 11 Plus [Akagemunyeckas nuueH3ns: cepuitHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

Scilab v.6.1.0 [CTaHgapTHasa o6wecTBeHHas nnueH3nsa GPL]

Office Pro + Dev SL [[ocypapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

Ansys Discovery Live Student [YHuBepcanbHasa obwectseHHasd nuueHsna GNU GPL]
ANSYS Academic Teaching CFD [[orosop Ne 643-2013-OU o1 09.07.2013]
Mathcad Education - University Edition [forosop Ne 1-081/2020 ot 08.12.2020]

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM
EfnHOe OKHO gocTyna K MH(POPMaLNOHHBLIM pecypcam

NPBNC

HayuHas anekTpoHHas 6ubnuoteka eLIBRARY.RU
TexakcnepT

MHhopmaLoHHo-aHanntnyeckas cuctema SCIENCE INDEX


https://znanium.com/catalog/product/429195
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7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHWYECKOE OBECMNEYEHWE ANCUNMNNTNHBI (MOA4Y /TA)

8.1 Ayp. 110, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayautopumn ans
npoBeAeHNs yyebHbIX 3aHATUIN BCeX BUAOB. TeXHMYecKue cpefcTBa 06yyeHus: nabopaTopHas
YyCTaHOBKaA N0 U3YYeHU0 TMLAPOANHAMUKIN MCEBAOOKIKEHHbIX CnoeB - 1 WT.; nabopaTtopHas
YCTaHOBKa N0 M3YYeHWU0 HaCbINMHOW U UCTUHHON NNOTHOCTW LUCMEPCHbIX MaTepuanos u
BbISIB/IEHNE CBOMWCTB, HEOOX0AMMbIX A1 COPTUPOBKM YacTuy, - 1 wT.; nabopatopHasa ycTaHOBKa no
nccnefoBaHNI0 NpoLecca HEM30TePMUYECKOT0 nepemeLwnBaHns - 1 wT.; nabopatopHas ycTaHOBKa
N0 U3YYEHMIO Pa3/IMUYHbIX KOHCTPYKLMWIA TeNN00O6MeHHMKOB - 1 WwT.; nabopatopHas ycTaHOBKa no
nccnefoBaHuo Tenaoo6mMeHa Npyu TeHeHUM XXUAKoCTH B Tpy6ax - 1 wT.; nabopatopHas yCcTaHOBKa
“BnusaHune pasmepa Apo6SLLMX WApPOB Ha MPOU3BOAUTENILHOCTb 6apabaHHOW MenbHUUbI” - 1 WT.;
nabopatopHas ycTaHoBKa “OnpefenieHne KpUTUYECKOM YacTOTbl BPallleHUs KOHCOMbHOro Bana” - 1
WT.; nabopaTtopHas ycTaHOBKa “OnpejeneHne KpUTUYeCKO YacToTbl BpalLeHUs Bana C 04HON
COCpPefOTOYEHHOW Maccoli 1 oceBol cunoi” - 1 wrt.; nabopaTopHaa yctaHoBka “OnpegenexHue
Ko3a(ppumumeHTa 60KOBOro faBNeHNs CalbHUKOBOIO YNIOTHEHUS” - 1 WT.; My/NbTUMeLMa NPOEKTOp
- 1wT.; 3KpaH - 1 wWT.; MOHUTOP NpenogaeaTens - 1WT.; CACTEMHbIA 610K - 1 WT.; KOMMIEKc (2
LWIT.) ay4M0 KONOHOK A5 BOCNpoussedeHns ayamno garna - 1wrt. Cneymanm3npoBaHHas Mebens:
pocka (menosas) - 1wWT.; cToN nNpenogasatens - 1 WT.; CTO/T KOMNbIOTEPHbIA - 1 WT.; CTyN
npenojasatens - 2 WT.; CTON CTYAeHYECKUIA LBYXMECTHbIN (WT.) - 9 WT.; CKaMbs CTYAeHYeCcKas
ABYXMECTHas - 9 WT.; nektopckas TpubyHa - 1 wr.

8.2 Ayp. 401, 665830, r. AHrapck, 72 ke-n, a. 19, yue6Hblin kopnyc Ne 2. Ayautopum ans
camocCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: gocka (Menosas) - 1 WT.; CTON
KOMMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yYeHns: MynbTumema
npoekTop - 1 wWrt.; aKpaH - 1 Wwrt.; MOHO6IO0K - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWE YKA3AHWA A/TA OBYYAKOLWNMNXCA MO OCBOEHUIO
OvcymnanHa “TexXHONornyeckKme npoueccbl B XMMUYecKoi npodpiieHHOCT” SBnseTcs
CaMOCTOATENIbHOW 4115 U3yYeHus. JucumnanHa npenojaeTcs B BUAE NEeKUNIA, NPaKTUUYECKUX 3aHATUI U
nabopatopHbIX paboT. Ha nekumnax npu U3noXeHUn matepuana cnegyer noab3oBarTbCs UAMKOCTPATUBHbLIM
mMaTepuasiom, OpUeHTUPOBAHHBIM Ha UCMO/b30BaHWe MY/IbTUMEANAHOIO NPe3eHTaLNnOHHOrO0
obopyaosaHus. Mpu BbINOMHEHUM MPaKTUYECKUX paboT obyyvaroLwmecs LOMXKHbI N3YUYNTb OCHOBHbIE
MeTOAbl pacyeTa, MoayyYnTb HaBblKM paboTbl CO CNpaBOYHMKaMU U KaTasioramu. O6pa3oBaTenbHble
TEXHO/IOTUW: METOA NPOBNEMHOIO M3/TIOXEHUA MaTepuana, Kak 1eKTopoM, Tak 1 06yyaroLwmmcs;
CaMOCTOATe/IbHOE YTeHne obyyarownmmcs y4ebHon, yuebHO-MeTOLMYECKO U CNPaBOYHON NTepaTypbl v
nocnefytoLiee MCNO/b30BaHWe NOYYEHHbIX 3HAHWI B NPOLECCE BbIMOMHEHUS KYPCOBOW paboThl 1
KOHTPO/IbHbIX paboT. B TeyeHune npenogaBaHuns AUCLUMANHBLIL "TexXHOMOrnYeckre npoLecchbl B XMMUYECKOM
MPOMbILLNEHHOCTN” B KayecTBe (hOpM TeKyL el aTTecTaumm 0byyaroLwMxcs UCNob3yTCA Takne (hopMbl,
KaK KOJIJIOKBMYMbl U TECTUPOBAHME.



MWHWNCTEPCTBO HAYKW M BbICLLEIFO OEPA30BAHWA POCCUIACKOW ®ELEPALINN

defepanbHOe rocyfapcTBeHHOe 610KETHOe 06pa3oBaTe/lbHOe yUupeseieHNe BbICLLEro
obpasoBaHus

«AHIapCKUn rocyfapcTBeHHbIN TEXHUYECKNIA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMWHa
«0? » 02 r.

TexHnyeckasa gnarHocTuka

paboyas nporpamma guUCcuUmnnaAnHbl (MOAYNS)

3akpenneHa 3a Kadegpoii MaluuHbI 1 annapaTbl XMMUYECKMUX NPOU3BOACTB

Y4yebHbIin nnaH z15.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonornyeckune MalUWHBbI
obopypoBaHue"
Keanutukaymsa MarucTp
dopma 06y4eHUA 3ao4Has
O6wwas 53ET
Yacos no yyebHoMy 180 Buabl KOHTPOAA Ha Kypcax:
B TOM Yuche: 3K3amMeHbl 1
ayINTOpHbIE 3aHATUSA 36
caMmocTosaTenbHaa paboT 135
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 1
MToro
Bug 3aHATMNA yn PN

Nekunmn 12 12 12 12
MpakTuyeckune 24 24 24 24
MToro aya. 36 36 36 36
KoHTakTHas paboTa 36 36 36 36
Cam. paboTa 135 135 135 135
Yacbl Ha KOHTPONb 9 9 9 9

nToro 180 180 180 180
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Mporpammy coctaBun(n):
KTH, leKaH TexHonornyeckoro akynbTeTa, leMeHTbeB AW,

PeueH3eHT(bl):
KTH, 1-blii 3am. reH. gup. OO0 HTL, «MpkyTckHUMxummaww», Kysveyos K.A.

Pa6ouas nporpamma gucLUunnHbI
TexHn4yecKkas fmarHocTuKa

pa3paboTaHa B cooTBeTcTBMM ¢ P OC:

®egepanbHblil rocy4apCTBEHHbIN 06pa3oBaTeNbHbI CTaHAaPT BbICLLEro 06pa3oBaHuUsa - MarucTparypa no
HanpasneHno NoAroToskn 15.04.02 TexHONOrMyeckne MallHbl 1 06opyaosaHue (npukas MuHobpHayku
Poccum ot 14.08.2020 r. Ne 1026)

COCTaB/leHa Ha OCHOBaHUK yqe6Horo nnaHa:

HanpasneHne 15.04.02 "TeXHOMOrM4Yeckne MmawmHbl U 060pyaoBaHme”
0,006peHHOr0 Yy4éHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpammMa ofo6peHa Ha 3acefaHun YMC dakynbTeTa

CpokK geicteus nporpaMmbl: 2025-2028 yu.r.

Mpotokon ot 04.07.2025 Ne 05/25
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1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
11 MpnobpeTeHne MarucTPpaHTOM TEOPEeTUYECKMUX 3HaHUI B 061aCTU TEXHUYECKOW ANAarHOCTUKN;

1.2 n3y4yeHWe N OCBOEHME METOAMK AMAarHOCTUKM M 0CTAaTOMHOrO pecypca 060pyaoBaHus, a TakxXe AaTb
MarucTpaHTam 3HaHWS U HaBblKW, HEOOXO4MMble NPU ANATHOCTUPOBAHUN TEXHUYECKOTO COCTOSHUS
MallVH 1 060py0BaHNSA B MPOLLECCE UX M3TOTOB/IEHUSA, MOHTaXa M 3KCNyaTauum Ha XUMUYeCKUX
1 HedhTenepepabaTbiBaOWMUX NPeAnpUaTUSX.

2.3A0AUN
2.1 W3n0XuTb OCHOBY Hanbo/ee WNPOKO NPUMEHSEMbIX B Pa3/IMUYHbIX OTPACASAX NPOMBbILLIEHHOCTY
Crnoco60B TEXHWYECKON ANArHOCTUKM M OCTaTOYHOr0 pecypca TEXHOOMMYeCKOro 060pyf0BaHNs;

2.2 yKasaTb MarucTpaHTaM Ha NpaBWIbHOE MOHUMaHUe HOBEMLINX AOCTUXEHWUI COBPEMEHHON HayKU
TEXHUKWN B 06/1aCTU TEXHNYECKON ANAarHOCTUKM, OLEHKN OCTaTOYHOro pecypca 060pyf0BaHMS 1
MPOMbILLIIEHHON 3KCNEPTU3bI;

2.3 UMeTb NpefCTaB/eHNe O HaNpPaBNeHUN COBEPLUEHCTBOBAHMSA TEXHUYECKOTO 06CNYyXXMBAHUSA U
pemMoHTa 060py0BaHMA OTPAC/IM Ha OCHOBE TEXHMUYECKOIN ANArHOCTUKMN.

3. MECTO AncCumnniamHbl B CTPYKTYPE OOI
Lunkn (pasgen) OOMM: 61.0.16
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 MeTponorusa n ctaHgapTusaumns TeXHOIOrM4Yeckoro o6opynosaHums
3.1.2 [etann mawiunH
3.1.3 HafeXHoCTb 1 AONTOBEYHOCTbL 060pyA0BaHMA
3.1.4 HoBble KOHCTPYKLMNOHHbIE MaTepuabl
3.1.5 CospeMmeHHble npobnembl passutna MAXTI
3.2 AvcumninvHbl U NPaKTUKW, 471 KOTOPbIX OCBOEHWE JaHHOW ANCLUNANHBLI (MOLYNSA)
HEe0OX0ANMO KaK MpefLLlecTBYOLLee:
3.2.1 CoBpeMeHHble MalIWHbI 1 annapaTbl XMMUYECKUX NPOU3BOLACTB
3.2.2 TexHo/0rna mawinHo- 1N annapaTtocTpoeHuns

3.2.3 BbIN0ONHEHME, MNOATOTOBKA K NpoLeaype 3awuTbl U 3aLiMTa BbiMyCKHOW KBaIMPUKALNOHHOW
paboThl

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUSA
AVCLUUNNANHBI (MOAY NS)

OlK-12: CrniocobeH paspabaTbiBaTb COBPeMEHHbIE METOAbl UCCNeL0BaHUA TEXHOMOM MUECKUX
MallnH 1 06opyfoBaHNSA, OLEeHNBaTb M NPeACTaBNATb pe3ynbTaTbl BbIMOJHEHHOW paboThl;

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE COBPEMEHHbIE METO/bl TEXHUYECKON ANArHOCTUKN TEXHOOMMYECKUX
MallInH 1 obopynoBaHua

YpoBeHb 2 Ha 6a30BOM YPOBHE COBPeMEHHbIE MeTOAbl TEXHUYECKON ANArHOCTUKN TEXHOMOTMYeCKnX
MallnH 1 obopynoBaHua

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COBPEMEHHbIE METObl TEXHUYECKOW ANArHOCTUKM
TEXHO/I0MMYECKUX MalwmnH 1 060pya0BaHUS

YmeTb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE OLLeHUBATb U NPeACTaBNATb pe3y/bTaTbl BbINOMHEHHOW paboTbl NO
TEXHUYECKOW AMarHOCTUKE TEXHONOTMYEeCKNX MawmnH 1 060pyA0oBaHuns

YpoBeHb 2 Ha 6a30BOM YpPOBHe OLEHMBaTb W MPeACTaBAATb Pe3yNbTaTbl BbIMO/IHEHHON paboThl MO
TEXHUYECKOW AMarHOCTUKE TEXHONOTMYEeCKUX MamnH 1 060pyA0BaHuNs

YpoBeHb 3 Ha MPOABMHYTOM YPOBHE OLIEHMBATb W NPEACTaBNATb pe3ybTaTbl BbIMONHEHHOW pa6oThl NO
TeXHWYECKOW AMarHocTKe TEXHONOTMYECKUX MallUH U 060py0BaHNs
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Bnagetsb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE HaBblKkamMu pa3pabaTbiBaTb COBPEMEHHbIE METOAbl TEXHUYECKOM

ANArHOCTUKM TEXHONOTMYECKMX MaLlVH 1 060pYy0BaHNsA, a TaKXKe HaBblKamMy OLLeHMBATb U
npeacTaBnATb Pe3ynbTaTbl BbINOAHEHHON paboThl

YpoBeHb 2 Ha 6a30BOM ypOBHe HaBblKaMu pa3pabaTbiBaTb COBPEMEHHbIE METOAbI TEXHUYECKOW

ANArHOCTUKM TEXHONOTMYECKMX MaLlVMH 1 060pYy0BaHNsA, a TaKXKe HaBblKamMy OLLeHMBATb U
npeacTaBnATb Pe3ynbTaTbl BbINOAHEHHON paboThbl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMU pa3pabaTbiBaTb COBPEMEHHbIE METOAbI TEXHUYECKOIA

ANArHOCTUKM TEXHONOTMYECKMX MaLlVH 1 060pYy0BaHNs, a TaKXKe HaBblKamMy OLLeHMBATb U
npescTaBnATb Pe3ynbTaTbl BbINOAHEHHON paboThbl

B pesynbTaTe 0CBOEHUS UCLUMNINHBI 00yYaroLWmnica 4O/KEH

4.1
411

4.1.2
413
414

4.2
421

422
423
424
4.2.5

3HaTb:
OCHOBHble feeKTbl, BO3HUKAIOLWME NpKu aKcnayaTaumMm 060pyLoBaHUs;

cnocobbl ycTpaHeHWst AeeKToB;
MeTO/bl Hepa3pyLLAOLLero KOHTPOS, UCNO/b3yeMble 415 06HAPYXXeHNs AedeKTOoB;
OCHOBHble TPe6OBaHUSA, NPeAbABASEMble K TEXHUYECKOW AOKYMEHTaLUM, Matepuanam, Usgeusam.

YMeTb:
Bbi6mpatbh MeTOAbl HepaspyLlakLwero KOHTpons 060pyLoBaHUs;

OLeHMBATb KayecTBO 060PYyA0BaHMS;
HaxXoAWTb Ae(heKTbl OCHOBHbIMI MeTO4aMMN HepaspyLlakLWero KOHTPons;
paspabaTbiBaTb AOKYMEHTALMIO Ha KOHTPOAbL 060pYyL0BaHUS;

COCTaBNSATb aKTbl M MPOTOKO/bI MO pe3ynbTaTaM KOHTPONs; paboTaTb C HOPMaTMBHO-TEXHUYECKO
[OKYMEHTaLmen;

cTp. 4

4.2.6 NMPUMEHATb CTaHAAPTHbIE METO/AbI pacyeTa Npyu NPOEKTUPOBAHUN AeTanein 1 y3noB U3Lennii npu
PEMOHTE MOHTaXe.
4.3 Bnapetsb:
4.3.1 Cpepgcteamu onpefeneHns TEXHNYECKOro COCTOSHMUA TEXHONOIMMYecKoro obopyaoBaHums;
4.3.2 meTofMKaMy paspyLualollero n HepaspyLiarLwero KOHTpons.
5. CTPYKTYPA U COLEPXAHUVE JANCUNNNNHBI (MOAY NA)
Koga HanmeHoBaHuve pasgenos u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATUA TeM /Bug 3aHATUSA/ Kypc umm pakT.
Pasgen 1 TexHudeckas
JviarHocTyviKa.
11 TexHnyecKas

[AMarHocTnKa, OCHOBHbIE
nonoxenua. Llenn n
3aiauun, MeTobl 1
cpeacTBa TEXHMYECKO
[AMNarHoCTUKMN.

[Tema/
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OCHOBHbIE NMOHATUA U 1 2 OrlnK-12
npo6/eMbl AUarHOCTUKK
MallMH 1 060pya0BaHuUs,
hnnocockue
npeanochIKN Npobiem
ANArHOCTUKM,
3KOHOMWYECKMUI acnekT,
NCTOPUYECKNIA 0630p 1
NnepcnekTyBbl Pa3BUTUSA
HayKun 0 MarHoCTuKe
ob6opyposaHus. CocTas K
Has3HayeHWe CpeacTB
ANArHOCTUKMN.
APheKTUBHOCTL paboThl
obopypnoBaHus.
TexHuyeckas gnarHocTunka
Kak (hakrop,
MOBbILLIALLLNTA
HafLeXHOoCTb
obopyfoBaHUA, U CPeLCcTBO
COBepLUeHCTBOBaHMA
TEXHUYECKOr 0
06CNyXNBaHUA N PEMOHTA
MaLlmnH. VicTopuyeckunii
0630p ¥ MepcneKTuBbl.
[Nex/

TexHuyeckas 1 12 OrlnK-12
[LMarHocTnKa, OCHOBHbIe
NOJIOXEHUS.

Llenn n 3agayn, metoabl u
CpefcTBa TEXHUYECKOW
LMarHoCTUKMN.

ICp/

TexHUYecKoe COCTOsAHME
o6opyaoBaHUA U ero
napameTpsl.

CucTtembl 1 MeTOAbI
AVarHoCTUKK
obopyaoBaHus.

[Tema/

MoHATMA N onpefeneHns 1 1 OrlK-12
TEXHWYECKOr0 COCTOAHMS.

Knaccugpukauymsa

CTPYKTYPHbIX NapameTpoB

TEXHNYECKOW

AnarHoctuku. NMokasartenn

AVarHoCTUpPOBaHUA K

Knaccugmnkawumsa cuctem u

MeTOZ0B.

/Nek/

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2nz2.1
n2.2 Nn2.3
a1

0

cTp. 5
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TexHnYyeckoe cocToAHMe 1 16 OrlK-12 ni1 0
060pyf0BaHMsA 1 ero ni2n2.1
napameTpsbl. n2.2 n2.3
Cuctembl 1 MeToAbl a1
OVNarHoCTUKN
obopypaoBaHus.
/Cp/

13 JwnarHoctnposaHue
(hyHKUMOHMpPOBaAHMA
ob6opypoBaHus
(TexHn4yeckoe
[AMarHocTupoBaHue).
CpeacTtBa AMarHOCTUKM.
MeToabl 06paboTKK K

aHanusa

AMarHoCTUYecKoro

CUrHana.

[Tema/

Llenb v 3agaun, 1 2 OrlK-12 nii 0
0COBEHHOCTU, NPUMEPSI. ni2n2.i1
MecTo TeXHNYEeCcKoro n2.2 n2.3
ANarHocTupoBaHUA B 21

cUcCTeMe LMarHOCTUKMN.
CocTaBs 1 Ha3HayeHue
CPeLCTB ANArHOCTUKMN.
Knaccuukaumns cpencrts
ONArHOCTUKMN.
Knaccuthukauma MeToLoB
06paboTKK
ANAarHOCTMYeCcKoro
curHana. MeTtpuyeckue
MeToAbl 06paboTKM U
aHanu3a, ctaTucTUYecKue,
KOPpensiuMoHHble,
CneKTpasibHble.

[Nek/

BbIABUTL yyYacTKu 1 4 OrlK-12 nii 0
MeTasia C puckamu, Nn1.2n2.1
BbIXOAAWMNMM Ha Nn2.2 n2.3
NMOBEPXHOCTb 21

TpewnHamu,
paccnoeHnAMHU, 3aKaTamu,
3aboMHammn (BMATMHaMMK),
pBaHWHaMM, PaKOBMHaMMU,
LUNaKOBbIMU
BK/IHOUYEHUAMMUA,
BO/IOCOBMHAMMW U LpYTrAMU
fedekTamu,
HeLonyCTUMOCTb KOTOPbIX
pernaMmeHTupyeTcs
JeiicTBYHOLLEN
NHCTpYyKLUmen. /Mp/



YI: z15.04.02_TMrn-25-1,2,3.pIx

14

2.1

JunarHocTuposaHue 1 16
(hYHKLMOHUPOBAHUA
ob6opyaoBaHus
(TexHUyYeckoe
AMarHocTupoBaHue).
CpeacTtBa AMarHOCTUKM.
MeTofbl 06paboTKu 1
aHanusa
AVNarHoCTUYecKoro
curHana.

ICpl/

MeTob! 1 cpefcTea
BMOPOAKYCTUYECKOW
ONArHOCTUKM.

MeToabl 1 cpeacTtea
TENN0BOro W Apyrux
MeTOL0B AMArHOCTUKMN.
[Tema/

MeTogbl, CpeacTsa, 1 1
MofanbHblI aHann3
BMOGpaLMOHHO-
aKyCTNYeCKoi
ANarHocTukun. Tennosble,
ONMTUYECKNE METOAbI U1
cpeactsa. MeTtofabl 1
CpefcTBa TEXHUYECKOM
ANarHOCTUKM,
OCHOBaHHble Ha
N3MepeHnn cun,
HanpsHKeHWM,
pethopmaymii, MOLHOCTH
N CUMbl TOKA
3NeKTPONPUBOAbI U Apyrue
meToAbl. MeTogbl
aKyCTNYEeCKOn ammccuu.
[Nek/

MeToabl 1 cpeacTea 1 16
BMOPOaKyCTUYECKOW
AnarHocTnkn. Metoabl v
CpefcTBa TeNJ0BOro U
ApYrUx MeTofoB
ANArHOCTUKMN.

ICp/

Paszien 2. Bugpl v crnocobe!
AvarHoCTUPOBaHUS
060py0BaHus.

JedekTbl B MeTannax.
OcTaTtouHbIli pecypc,
OCHOBHble NMOHATUSA.
MporHosmpoBaHue
pecypca coCTaBHbIX
(3amacHbIx) yacTeit,
obopyaoBaHus.

[Tema/

OrnkK-12

OlK-12

OlK-12

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2nz2.1
n2.2 Nn2.3
a1

ni1
niz2nz2.1
n2.2 N2.3
a1

0

cTp. 7
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2.2

2.3

Knaccutukauuma gehektos
B MeTannax. JedekTobl
CBapHbIX COEAUHEHUI 1
NPUYUHBI UX
BO3HWKHOBEHWS.
lMporHosmpoBaHue
0CTaTO4YHOro pecypca
obopypnoBaHus.

Llenn v 3agaun, mogenu
N3MEHEHUSA, CUCTEMbI 1
cpefcTea
NPOrHO3MpPOBaHWUA.
/Nek/

JedekTbl B MeTannax.
OcTaTtouHbIli pecypc,
OCHOBHbI€ MOHATUS.
[MporHosmpoBsaHue
pecypca coCTaBHbIX
(3anacHbIX) yvacTew,
obopypnoBaHus.

ICp/

[varHoctmka TMNoBbIX
COCTaBHbIX YacTe
obopygosaHus. /Tema/

[wnarHocTtuka
NOALMNMNHMUKOB KayeHus,
Ba/IOB M POTOPOB, CTaHWH
N yHAAMEHTOB, 3y64aTbIX
3aUenneHuni.
[AunarHocTtuka
anekTpoABuraTenen
npusoaa obopyaoBaHus,
3M1eKTPOHACOCHbIX
arperaros,
rMAPaBANYECKNX 1
NMHEBMaTUYECKNX CUCTEM.
Nex/

O6opypoBaHue,
maTepuanbl,
npuHagnexdoctn. /Tp/

[narHocTmka TMMNoBbIX
COCTaBHbIX YacTel
obopyaosaHus. /Cp/

MeTofbl paspyLUaoLLero n
HepaspyLlawLwero
KOHTPONS TEXHUYECKOW
AvarHocTuku. /Temal/

1

12

1

6

16

OrnkK-12

OrlK-12

OlK-12

OrnkK-12

OrlK-12

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2n2.1
n2.2 N2.3
al

ni1
niz2nz2.1
n2.2 N2.3
a1

ni1
niz2n2.1
n2.2 N2.3
)
ni1
niz2n2.1
n2.2 N2.3
)

0

cTp. 8
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2.4

2.5

AKYCTUYECKNA,
MarHUTHbIW, TENNOBOA,
3NEeKTPUYECKIH,
ONTUYECKUA,
BUXPETOKOBbINA,
pagmaLoHHbIN,
NPOHMKaKLWNUMN
BewecTBamu. /flek/

MeToabl paspyLlaroLLero n
HepaspyLlarLero
KOHTPONS TEXHUYECKOW
AnarHoctuku. /Cp/

OcobeHHOCTH
ANArHOCTMKN OCHOBHOTO
TEXHO/I0FMYECKOro
ob6opygoBaHus.
OpraHusaumna KOHTpoNs u
aHanu3a AuarHocTuKu
TEXHWMYECKOr0 COCTOSHUSA
ob6opyoBaHus.

[Temal/

OcobeHHoCTH
ANArHOCTUKMU
XUMUNYECKOro U
He(pTenepepabaTbiBatoLLer
0 06opyoBaHus.
OpraHusauus paboT no
BHELPEHUI0 [NarHOCTUKN
obopyfoBaHus Ha
NpeanpuATUN.
OpraHu3aumnsa KOHTpons v
aHasnn3a TeXHUYecKoro
COCTOSAAHUA 060pyL0BaHUS
[Nek/

Pa3paboTtatb MeToAbl
BOCCTaHOB/IEHUS [eTanei,
npuobpeTeHne HaBbIKOB
nposeseHus
peektauunn. /Tp/
OcobeHHOCTH
ANArHOCTMKN OCHOBHOTO
TEXHONOrMYecKoro
obopypoBaHus.
OpraHusauma KOHTpoNs u
aHanu3a uarHocTuKu
TEXHUYECKOr0 COCTOAHUSA
obopypoBaHus.

ICp/
OxpaHa Tpyfa v TexHunka
6e3onacHoCTM paboT npu
ANarHocTMpoBaHuu
obopyaosaHua. /Tema/

1

14

1

4

16

OrnkK-12

OrnkK-12

OrnkK-12

OlK-12

OrlK-12

ni1
niz2n2.1
n2.2 N2.3

)

ni1
niz2n2.1
n2.2 N2.3

a1

ni1
niz2n2.1
n2.2 N2.3

)

ni1
niz2n2.1
n2.2 N2.3

al

ni1
niz2n2.1
n2.2 N2.3

a1

0

cTp. 9
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2.6

TpeboBaHus
6e30nacHOCTM
ANarHocTMpoBaHuu
obopypoBaHus,
WHCTPYKLMA No
nposefeHuto pabot. /Nek/

MonyyeHne faHHbIX O
TEXHWYECKOM COCTOSHUM
ob6cnefyemoro o6LekTa,
ero TeXHOI0rMYecKmnx
napametpax, 06 ycnosmsx
B3aMMO/EACTBUSA C
OKpY>XaroLe cpeaon.
OueHka un
NPOrHo3MpoBaHue
0CTaTOYHOro pecypca ysna
TpeHwua. /Mp/

OxpaHa Tpyfa v TexHunka
6e3onacHoCTM paboT npu
AMNarHoCTUpoBaHUm
obopyaosaHus. /Cp/

JOKOHOMMYecKas

3 (heKTMBHOCTb
AnarHoctuposaHua. /Tema
/

Mokasarenu,
XapakTepusytoune
3(h(heKTUBHOCTb CUCTEM
AVNarHoCTUKK, NOMHOTA U
JIOCTOBEPHOCTb, rNy6unHa,
BpPeMS U CTOMMOCTb
ANarHoCcTMpoBaHuA.
dakTopbl, Y4NTbIBAEMbIE
npu pacyeTe
9KOHOMUYECKO
3(PHEKTMBHOCTH
AnarHocTukun. /Jek/

OrnkK-12

OrnkK-12

OrnkK-12

OrnkK-12

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2n2.1
n2.2 N2.3
)

ni1
niz2n2.1
n2.2 N2.3
al

ni1
niz2n2.1
n2.2 N2.3
)

0

cTp.10
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PaspaboTka 1 6 OrlK-12 ni1 0
peKkoMeHAaLuii no Bblbopy ni2n2.1
MeTO40B U CpefcTB n2.2 n2.3
KOHTPO/A N ANAarHOCTUKU a1

KOHKPETHOM MalLUUHbl Un
eé COCTaBHOM YyacTu, a
TakXXe OAHOTUMHbIX MO
KOHCTPYKLUUKN nn
Ha3Ha4YeHWo y3/10B
o6opypoBaHus
(NOALWMMNHNKOB KayeHus
3ybuaTbIX 3aLenEHNIA,
LLleHTPO6EXHbIX HACOCOB,

anekTpoABuraTeneu,
rMApaBnNyeckoro
ob6opynoBaHus,
nHeBMONpMBOAa 1
T.n.). /Mp/
OKOHOMUYecKas 1 9 OrlnK-12 nii 0
3PHEKTUBHOCTb nianz2.1
anarHoctuposanus. /Cp/ n2.2 N2.3
a1
/3K3ameH/ 1 9 OnkK-12 niil 0
ni2n2.1
n2.2 n2.3
a1

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpOAbHbIE BONPOCHI 1 3ajaHng
KOHTPOJIbHbLIE BOMPOCHLI MO ANCUNMNNNHE “TEXHUWYECKAA OANATHOCTUKA”
1. MecTo AMarHOCTUKN B CUCTEME TEXHUYECKOTO 06CNY)XMBAHUS 1 peMOHTa 060pyLoBaHusA. Buasbl
PEMOHTOB.
2. Knaccnukaumsa cuctem gnarHoCTUKMN.
3. TexHnyeckKoe gMarHoCTUPOBaHUE, MOHATUE, LIefb.
4. ToHATME O cUCTeMe ANAarHOCTUKMN.
5. Knaccugumkaumsa MeToLoB AMAarHOCTUPOBAHUA.
6. 3aga4n AMarHoCTUKM Npu aKcnayataunum o60pyLoBaHus, NPU BbIXOLe Ha KanuTabHbIA PEMOHT U
MOJZEepHM3aLmMo 060pyL0BaHUA.
7. TpeboBaHMA K KOHTPONENPUTOLHOCTU ANArHOCTUPYEMOTO 060pyL0BaHMS.

8. CTPYKTYpHble, ()YHKLNOHaNbHbIe U BUGPALMOHHbIE aCNeKTbl TEXHUYECKOr0 COCTOSHMS 060pYA0BaHUS.

9. Knaccugmkayms geteKToB Mo acrnekraM TEXHUUYECKOro COCTOSAHUS, NO TSHXKECTWU NOCNeACTBUIA, MO
BO3MOXHOCTU AUAarHOCTUPOBAHMWA, NO NMPOUCXOXAEHUIO NO BUAY NPOSAB/EHUA.

10. Ctagmun pa3BnTna AedeKToB.

11. MogenupoBaHue nNpu ANarHOCTUKe.

12. Knaccugmkauns cpefcts AuarHOCTUKM.

13. MeTofbl 06pabOTKM N aHANM3 AMarHOCTUYECKMX curHanos. Knaccuukauymsa. Cnocobsbl
HOpManu3auum gMarHoCTUYECKOro curHana.

14. MeTpuyeckue MeTobl AMarHOCTUKK. O61acTn npuMeHeHus. JOCTOMHCTBA, HEJOCTATKN.

15. ®opmMunpoBaHne AUarHOCTUUYECKMX NMPU3HAKOB NPU METPUUYECKMX METOAAX ANArHOCTUPOBaHUS.

16. AHann3 BpeMeHHOW 3aBMCMMOCTUN AMArHOCTMYeCKOro curHana. ObpaboTka v aHann3 BUGporpaMm.

17. MoHATMA 0 CTPOOUPOBAHUN, YACTOTHON CENEKLUN, CUHXPOHHOM HAKOMEHWUW, (UnbTpaLmm
AMarHOCTMYECKOro CuUrHana.

18. CtaTncTUYeCKUiA aHann3 LMarHoCTUYECKOro curHana. MOMeHTHbIe XapaKTepucTUKM curHana.
CpefHeapumeTnyeckne, cpegHekBagpaTmyeckme 3HauyeHma curdana. KoapguuneHt acummeTpuu,

cTp. 11
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JKcLecc.

19. PerpeccnoHHbIl aHanm3. CywHocTb. O61acTu NPUMEHEHNS.

20. Ctatuctunyeckune mMetofbl aHann3a. OCHOBHbIE Ero XapakTepnucTuku.

21. CneKTpaNbHbI/ aHann3 4uarHoCTU4YecKoro curHana. MpeobpasoBaHune Pypbe. MoHATUE NHTerpana
dypbe.

22. KoppensaunoHHbI aHanu3 4UarHoCTUYeCKOro curHana. BoigBneHune xapaktepa AMHAMUYECKOro
npouecca. HazHayeHne aBTOKOPPENALMNOHHOW PYHKLMN.

23. KencTpanbHblli 1 GUCNEKTPaibHbIA aHann3bl AUarHOCTUYEeCKOro curHana. CyuHocTb M 061acTu
NPUMEHEHNA.

24. ANCKPUMUHAHTHbIE MeTOAbI 06pPaboTKM BUOPALMOHHOTO CUrHana.

25. BellBUTHbIN aHann3 BUOpaLMoHHOro curHana. CywHoctb. O61acTu NPUMEHEHUS.

26. Bnbpoakyctuyeckasa gnarHoctuka obopynosaHmsa. HasHauyeHne, 061acTb NpuMeHeHns. JOCTOMHCTBA U
HefoCTaTKMW.

27. CneKkTpanbHbIi aHann3 ormbarowein BubpayMoHHOro curHana. CywHoctb. O61acTv NPUMeHeHNs.
28. MeToA yfapHbIX UMNYNbCOB NpY AMarHoCTMKe 06opyaoBaHms. CywHOCTb. O61acTu NPUMEHEHWS.
29. MpaBuia namMepeHns Bnbpayuy Npu gnarHocTke 060pyLoBaHuS.

30. MoganbHbIA aHanM3 KOHCTPYKLUMI MalwmnH. CylwHOCTb. O61acTn NpUMeHeHUS.

31. MeToAbl onpefeneHns cO6CTBEHHbIX YacToT U POPM KONebaHU KOHCTPYKLWUIA,NOrapuiMmnyeckmx
[LEKPEMEHTOB 3aTyXaHWI.

32. TennoBble MeTOAbl AMArHOCTUKMN. 3afaymn, 061acTu MPUMEHEHWS.

33. MupomeTpsbl, Tenn0BM30pbl. MpruHUKN paboTbl. O61aCTU NPUMEHEHNS.

34. BubponpeobpasosaTtenu. Knaccugpukauus.

35. Teopus celicMuyeckux snbponpeobpasosaTesniei.

36. Mbe30anekTpuyeckne akcenepomeTpbl. MpuHuun geicteuns. KoHCTpyKLMa. XapaKTepucTuku.

37. Bubpometpbl. MpuHumn geiictensa. KOHCTPYKUMA. XapaKTEPUCTUKMA.

38. BubpousmepuTenbHble CUCTEMbI, peanu3ytoLme npocTble MeTPUYECKne MeTobl, BUGPOKOHTPO/b.
XapaKTepUCTUKMN.

39. CO0pPHMKM AaHHbIX. AHaNN3aTopbl CNEKTPOB.

40. CTaumnoHapHble CUCTEMbl ANArHOCTUKKN. MpuHumMn paboTbl. O6NacTu NPUMEHEHUS.

41. lInarHocTnyeckme cUCTeMbl yAapHO-UMMNYNbCHOTO TUMa.

42. BU6po3alnTHbIe CUCTEMBI.

43. Cuctembl BUBPOMOHUTOPUHTA.

44. OnTuyeckue MeToAbl auarHocTuku. HasHaueHue. Knaccudukayms.

45. QHAocKoNbl, 6apocKonbl, CTPO60CKONbI. XapakTepuctmka. O61acTn NpUMeHeHUs.

46. MeTo/bl U CpefcTBa TEYEMCKAHUA.

47. CyWHOCTb 1 Ha3Ha4yeHe TOKOBOWN ANArHOCTUKMN.

48. MeTofbl akycTu4yeckom ammuccun. CylHocTb. O61acT NPUMeHeHNS.

49. MeTo/bl ANArHOCTUKM NO MPOAYKTaM M3HOCA B CMaskKe.

50. MporHo3npoBaHMe 0CTaTOUYHOI0 pecypca COCTaBHbIX YacTeil MallnH No pe3ynbTaTtaM nx
ANarHoCcTpoBaHuA.

51. CTpYKTypHble napaMeTpbl TEXHUYECKOr0 COCTOAHNA pOTOPOB Knaccugukauus.

52. AnarHocTmMKa HeypaBHOBELLEHHOCTN POTOPOB. MNpUUYNHbLI HeypPaBHOBELLIEHHOCTM POTOPOB.

53. AnarHocTuka My, HECOOCHOCTb COMpsAraemMbiX BasoB.

54. AnarHocTnka ocnabneHnin n 4pyrux geeKToB poTopos (TPewmH, 3a4eBaHnin u 1.0.).

55. inarHocTkKa NOAWMNMNHUKOB KayeHNs. Pexxnumbl paboTbl MOALWMNMHUKOB M Knaccugpukayma gedexTos.
56. [edeKTbl Npy U3roTOBAEHMMW, COOPKE, IKCNayaTauMm NOALLNNHUKOB KavyeHWs.

57. [lehekTbl, CBS3aHHbIE CO CMA3KOM.

58. MeToabl ANAarHOCTUKM NOALLINMHUKOB.

59. lnarHocTka CTaHNH 1 (PyHAaMeHTOB.

60. CTPYKTYpHble MapaMeTpbl TEXHNYECKOr0 COCTOSAHMA 3ybUaTbiX nepegay. AnmarHocTmka 3ybuatbixX
Kosec.

61. OCO6EHHOCTM AMarHOCTUKN PEMEHHbIX nepesad.

62. CTPYKTYpHble NapaMeTpbl TEXHNUYECKOro COCTOSHUSA 3/1eKTpoaBUraTened (3neKTpoMarHuTHas
cuctema). lnarHocTuKa aneKTpoasurarenei.

63. CTPYKTYpHble napaMeTpbl TEXHUYECKOTO COCTOAHUS LLeHTPO6EXHbIX HAacOCOB. [uarHocTuka



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp.13

3N1EeKTPOHACOCHbIX arperaros.

64. lnarHoCcTUKa 1 CTPYKTYpPHbIE nMapameTpbl TEXHUYECKOTO0 COCTOAHMSA TUAPABIMYECKUX U
NMHeBMaTUYECKUX CUCTEM 060PYL0BaHMS.

65. OCO6EHHOCTM AMarHOCTMPOBaHMA TeN006MeHHbIX annapaTos.

66. OCO6EHHOCTN AMarHOCTMPOBAHMA KOIOHHbIX annapaTos.

67. OCO6EHHOCTM AMarHOCTMPOBAHNA EMKOCTHbIX annapaTos.

68. OxpaHa Tpyfa 1 TexHuKa 6e3onacHOCTM paboT Npu AMarHoCTUPOBaHUN 060PYL0BaHNUS.
69. SKOHOMMYeCKas AW PEKTUBHOCTb AMarHOCTUPOBaHNA MalH 1 060pyA0BaHNUA.

6.2. TeMbl NUCbMEHHbIX paboT

6.3. POH[ OLEHOYHbIX CPEeACTB
Mpunaraetcs
6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB
TecTbl N0 AncuMNAnHe "TexHU4Yeckas AMarHocTMKa", aK3aMeHalNOHHbIe BUNIETHI.

7. YYHEBHO-METOANYECKOE N NH®POPMALIMOHHOE OBECINEYEHNE ANCLUNMNNNHBI
7.1. PekomeHayemasa nuTepaTtypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue WM3paTenscTBo, rog
N11 CwuHonanbHUKOB HafeXXHOCTb U AMarHoCTMKa TEXHOMOTMYECKNX CUCTEM: M.: Bbicw. LK.,
B. A, l'puropbeB  y4yebHUK 2005
C. H.
N1.2 YepenaHoB A .  TporHo3upoBaHue pecypca TEXHUYECKNX YCTPONCTB AHrapck: AHI'TY,
He(TEXMMUYECKNX MPOU3BOACTB: MOHOTpapus 2017
7.1.2. JononHUTeNbHAaA nuTepaTtypa
ABTOpHI, 3arnasue W3paTenscTBO, rog
N2.1 TMoHukapos WN. ., MalunHbl 1 annapaTtbl XMMUYECKUX NPON3BOLCTB: M.:
MepenbirnH O. A, y4ebHUK MallnHOoCTpoeHMe,
JopoHuH B. H,, 1989
FaiHynnmH M. T.
Nn2.2 Tymepos Ac. M., MaTemaTnyeckoe moaennmpoBaHne XMMmnKo- M.: KonocC, 2008
Banees H. H., TEXHOMIOTMYECKMX NPOLLECCOB: y4yeb. nocobue

M'ymepos A3. M.,
EmenbaHos B. M.

N2.3 TMoHukapos N. ., PacyeTbl MallWH K annapaToB XMMUYeCKUX npous3soacts  M.: Anba-M,
MoHukapos C. N., ¥ HedTerasonepepaboTky (NpuMepbl 1 3a4aun): yueo. 2008
Paukosckuin C. B. nocobue
7.2. MNepeyeHb pecypcoB MHMOPMaLMOHHO-TE/IEKOMMYHUKaLUOHHOM ceTn ” VIHTepHeT”

31 MNonsakos, B. A OCHOBbI TEXHWYECKOM AMArHOCTUKHK :y4eb. nocobue / B.A Tonskos. —
Mocksa : MUH®PA-M, 2017. — 118 c. — (Bbicliee obpa3oBaHue: bakanaspumar). —
www.dx.doi.org/10.12737/1676. - ISBN 978-5-16-100792-1.
7.3.1 MNepeyeHb NPOrpaMMHOro obecnevyeHus
7.3.1.1 NanoCAD 11 Plus [Akagemunyeckas nuueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropa]

7.3.1.2 Office Pro + Dev SL [[ocypaapcTBeHHbIN KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
nencTtens 3 rogal
7.3.1.3 Windows E3EDU Dev UpLSA [[ocygnapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019
CPOK fgeicTtBuma 3 rogal
7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM
7.3.2.1 Hayu4Has anekTpoHHas 6uonmnoteka eLIBRARY.RU

7.3.2.2 UPBUNC


http://www.dx.doi.org/10.12737/1676
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7.3.2.3 EpuHOe 0KHO focTyna K MHopMaLNOHHBLIM pecypcam
7.3.2.4 TexakcnepT
7.3.2.5 WMHpopmaumoHHo-aHanuTuyeckas cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTeIbHbIX TEXHO/IOTUA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)

8.1 Ayg. 110, 665830, r. AHrapck, 72 KB-n, A. 19, yue6Hbiin kopnyc Ne 2. Y4yebHble ayanTopun ans
npoBeAeHNsA yUYebHbIX 3aHATUI BCeX BULOB. TexHUYecKue cpescTBa 06yveHUs: nabopaTopHas
yCTaHOBKa M0 U3YyYeHNI0 TMAPOANHAMUKM MCEBAOOXKIKEHHbIX CM0eB - 1 WWT.; nabopaTopHas
YCTaHOBKa N0 U3YyYeHWU0 HaCbIMHOW U UCTUHHOW MJIOTHOCTW AUCMEPCHBIX MaTepuanos v
BbISIB/IEHWE CBOMCTB, HEOOXOANMbIX /1 COPTUPOBKM YacTuL, - 1 LWT.; nabopaTopHas ycTaHOBKa Mo
nccrefoBaHMIo NpoLecca HeM30TEPMUYECKOTO MepemeLllBaHns - 1 Wwr.; nabopartopHas ycTaHOBKa
Mo M3YYeHUIO PasINYHbIX KOHCTPYKLMI Tenn006MeHHNKOB - 1 WT.; nabopaTopHas ycTaHOBKa Nno
nccnefoBaHMIO TENI006MeHa Npu TeYeHUM XNLKOCTU B Tpy6ax - 1 wT.; nabopaTopHas ycTaHOBKa
“BnunsaHne pasmepa ApobsaLLmMX LWapoB Ha NPOU3BOAUTE/IbHOCTL 6apabaHHON MenbHULbI” - 1 WT.;
nabopaTopHas ycTaHoBKa “OnpefesieHne KPpUTUYECKON YacTOTbl BPaLLEHUS KOHCOMbHOIo Basia” - 1
LUT.; nabopaTopHasa ycTaHoBKa “OnpefesieHne KPUTUYECKON YacTOTbl BpaLLeHWs Basia C Of4HOM
COCPeA0TOYEHHOW Maccoii 1 0ceBor CUNOA™ - 1 WiT.; nabopaTtopHas ycTaHoBKa “OnpeaeneHune
KoahhmumeHTa 60KOBOIo faBneHNs Ca/lbHUKOBOMO YM/IOTHEHUA™ - 1 WIT.; My/IbTUMEAMA MPOEKTOP
- 1wrT.; 3KpaH - 1 WT.; MOHUTOpP npenogasaTtens - 1 LWT.; CUCTEMHbIA 610K - 1 LUT.; KOMMAeKc (2
LUT.) ayAMO0 KOJIOHOK AJ1 BOCMPOU3BefeHUNA ayamno anna - 1 wr. CneunannsnpoBaHHas Meberb:
focKa (MenoBas) - 1 LUT.; cTON nNpenogaBaTtens - 1 WT.; CTON KOMMbHOTEPHbIA - 1 WT.; CTyN
npenogasartens - 2 LUT.; CTON CTYAEHYECKWNA BYXMECTHbINM (LWUT.) - 9 WT.; CKambsi CTYAeHYecKas
NBYXMeCTHas - 9 WT.; NeKTopcKas TpubyHa - 1 ui.

8.2 Ayg. 401, 665830, r. AHrapck, 72 kB-n, A. 19, yde6Hblin kopnyc Ne 2. AyauTtopun ans
caMocToATeNIbHOM paboTbl. CrieunannsnpoBaHHaa Mebenb: gocka (menosasi) - 1 LWUT.; CTON
KOMMbIOTEPHbIN - 20 WT.; cTyn - 20 WT. TeXHNYecKue cpeacTaa 0byveHUsA: MynbTuMeana
NpoeKkTop - 1 1WT.; 3KpaH - 1 WWT.; MOHOG6M0K - 20 LWIT.; KOMM/EKC ayAno KOMOHOK A/1A
BOCMpPOW3BeAeHNS ayano aiina - 1 Wwr.; 4oCTyN B UHTEPHET CO BCeX paboumx MecT.

9. METOANYECKWVE YKA3SAHWNA O/TA OBYUAKOWNXCHA MO OCBOEHUIO
OncumnnnHa “TexHnyeckasa AMarHoCTUKa” ABSAETCACAMOCTOATE/IbHOW A8 U3ydeHUs. AucumnianHa
npenojaeTcs B BUAE NEKLMIA N NPAKTUYECKMX 3aHATUIA. Ha nekuusax npu n3noXxeHnn marepuana cnegyet
NoNb30BaTbCA UINKOCTPATUBHLIM MaTePUasioM, OPUEHTUPOBAHHbBIM Ha UCMONb30BaHWe MY/IbTUMEANIAHOTO
npe3eHTaLMOHHOro 060pyA0BaHUA, COAePXKALLUM KOHTPONb AMarHOCTUPOBAHUA U COOPKK Y3/10B MaLUVH Y
annaparos, a TakXe PUCYHKOB U hopMyn. Mpu BbINO/THEHUM NPaKTUYECKMX PaboT MarncTpaHT 3HaKOMUTCA
C MeTofamu U cpeicTBamMu AUarHOCTUKM 060pyL0BaHUSA C UCMO/b30BaHNEM MPOMBbILLIEHHBIX NPUGOPOB U
nabopaTopHbIX YCTAHOBOK, MOJE/MPOBaHUEM CTPYKTYPHbIX NapaMeTpoB TEXHUUYECKOIro COCTOAHUSA
0bopyaoBaHUA N UX ANArHOCTUYECKUX Mpu3HaKkoB. ObpasoBaTte/ibHble TEXHONOTMN: METOA NMPo61eMHOro
N3M10KEHUS MaTepuasia, Kak JIEKTOPOM, TaK U MarucTpoM; CaMoCTOSATE/IbHOe YTeHNe MarncTpom y4ebHOi,
Yy4eOHO-METOANYECKON M CIPaBOYHOM MTepaTypbl 1 NocnefytoLiee UCNosib30BaHWe NoslyveHHbIX 3HaHW
B Mpouecce BbIMOHEHNA NPaKTUYECKNX paboT. MNpun ycnoBum NOMOXKUTENBHON 3aMTbl N0 hopmam
TeKyLLel aTTecTaymm CTyAeHTbl AONYCKaloTCA K caade sK3aMeHa.
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1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
11 dopmupoBaHue y 06yyaroLMXca yCTONUNBLIX NPOYPECCUOHANbHbIX 3HAHWIA, YMEHUI N HaBbIKOB B
061acTn HayuYHbIX UccnefoBaHNin ANna pa3paboTKM HOBbIX 3PHEKTUBHBIX TEXHONOMMYECKMX MallUH
1 060pyA0BaHMSA, NONYYEHME AOCTOBEPHON MH(OPMALMM O TEXHUYECKOM COCTOSAHUN TaKnx
MaLUVH, NX UCNbITAaHUS N BHEAPEHWS.

2.3A0AUN
2.1 Pa3BuUTME NPaKTUYECKMX HABbIKOB MO OpPraHM3alum u NpoBefeHNI0 HayUYHbIX UCCNef0BaHWIA;

2.2 M3yYeHMe OTEYECTBEHHOIO U 3apy6eXXHOro OnbiTa NPOBEAEHNS HAyYHbIX UCCNEA0BAHWIA;

2.3 Un3y4eHne 0CO6EHHOCTEN NCNONb30BaHMA CMeLUmManbHON nMTepaTypbl N0 paspabaTbiBaeMOn TeMe
NPV BbINO/THEHWUW BbINYCKHON KBaNMMMKaLMOHHOW paboThl;

2.4 03HaKOMJ/IeHMe C HayYHbIMW MeToLaMu uccnefoBaHus;

2.5 0cBOeHMe pas/inyHbIX METOL0B aHann3a n 06paboTKN JaHHbIX;

2.6 pasBuTMe CMOCOOGHOCTM NPOABAATL MHULMATUBY B HAYUYHbIX UCCNeL0BaHUAX;
2.7 pasBuUTMe CMNOCOOGHOCTMN HA Hay4YHOI OCHOBE OpraHM30BaThb CBOM TPYL;

2.8 pa3BuTUE CNOCOBGHOCTM OpraHn3oBaTh W NPOBOAUTL Hay4YHble UCCNEA0BaHNA.

3. MECTO AnNCuUmnnnHbl B CTPYKTYPE OOI
Llmkn (pasgen) OOIMM: 61.0.17
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4yatoLerocs:
3.1.1 KomnbloTepHble TEXHON0MNU B MaLLINHOCTPOERHUN

3.1.2 KOHCTpyupoBaHue N peXXMMHasa ONTUMU3ALNSA XUMNYECKON TEXHUKN
3.1.3 Marematnyeckne MeToAbl B NHXEHepuUun

3.1.4 MawwvHbl 1 annapatbl He(Te- 1 razonepepabarbiBalOLWUX NPeANPUATUN
3.1.5 TeopeTnyeckne 0CHOBbI TEPMOLNHAMUKMN

3.2 AucuMnavHbI U NPAKTUKK, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayns)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 CoBpeMeHHble MalIWHbI 1 annapaTbl XMMNUYECKUX NPOU3BOLACTB

3.2.2 TMpomnsBoAcTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUC/e HAy4YHO-
nccnegosartenbckasa paboTa

3.2.3 CunCTeMHbI/ aHann3 n MogenmpoBaHune

3.2.4 3awuTa MHTEeNNEeKTyanbHON CO6CTBEHHOCTH

3.2.5 TeopeTnyeckne OCHOBbI pacyeTa XMMUYECKOro 060pyaoBaHus
3.2.6 3aliMTa UHTENNEKTyanbHON COBCTBEHHOCTH

3.2.7 TeopeTunyeckune OCHOBbI pacyeTa XMMUYECKOro 060pyaoBaHus
3.2.8 CoBpemeHHble MalINHbI 1 annapaTbl XMMUYECKUX NPOU3BOLACTB

3.2.9 TlMpomnsBoacTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUC/e HAay4YHO-
nccnegoBartenbCKas paboTa

3.2.10 CucTtemMHbIi1 aHann3 U MOAeNMpoBaHue

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCUUNNANHBI (MOAY NS)

YK-1: CnocobeH ocyLlecTBAATb KPUTUYECKMI aHaNM3 NpobnemMHbIX CUTyalnii Ha OCHOBE
CMCTEMHOro noaxofa, BbipabaTbiBaTb CTpaTermto 4ecTBUI

3HaThb:
YpoBeHb 1 MeTOAbl NOATOTOBKM M OpraHn3aunm Hay4yHoro uccnegoBaHms;
MeTO/bl KPUTUYECKMOT0 aHann3a Nnpo6aeMHbIX CUTYaLuii;
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YpoBeHb 2

YpoBeHb 3

YMeTb:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

Bnapgetsb:
YposeHb 1

YpOBeHb 2

YpoBeHb 3

METOAbl NOATOTOBKU 1 OpraHM3aLuy Hay4uHoro UccnefoBaHus;
COBPEMEHHbIE METO/bl 3KCMEPUMEHTANbHbIX UCCNEeA0BaHNIA 1 06pabOTKM pe3ynbTaToB
3KCMEePUMEHTANbHbIX UCCNEA0BaHNIA;

MeTOAbl MOArOTOBKM M OpraHM3aLuy Hay4YHOro nccnefoBaHus;

MeTO/Abl KPUTUYECKMOT0 aHann3a NpobaeMHbIX CUTyauuid; MeTOAbl KPUTUYECKMOTO aHanmsa
NPOGMEMHbIX CUTYALNIA;

COBPEMEHHbIE MeTO/bl 3KCMEPUMEHTabHbIX UCCNea0BaHnii 1 06paboTKM pe3ynbTaToB
9KCMEPUMEHTaNbHbIX UCCNEL0BAHWIA;

Hay4Hble OCHOBbI OpraHu3auum Tpyaa uccnegosartens

CamMOCTOATE/IbHO NMPOBOAUTL 0606LLEeHHbIV aHann3, PopMMpPoBaTh Lieflb U 3aja4u
nccnenoBaHuii;
BblpabaTbiBaTb CTpaTErnto AENCTBUIA;

CaMOCTOATENIbHO NPOBOAUTL 0606LLEHHbIN aHann3, (hopMMpoBaTh Lesb 1 3agavu
nccnenoBaHuii;
BblpabaTbiBaTb CTPaTErnI0 AECTBUIA;

CamMOCTOATE/IbHO NMPOBOANTbL 0606LLEeHHbI aHann3, PoOpMMpPoBaTh Lieflb U 3aja4u
nccnenoBaHuii;

BblpabaTbiBaTb CTpaTErnto AenCTBUIA;

Bbl6MpaTh METOAMKN UCCNEL0BAHMIA N NNAHUPOBATb ¥ MPOBOANTL IKCNEPUMEHTANIbHbIE
nccnefoBaHus;

MPOSABNAATL MHULMATUBY B HaYUHbIX UCCNE0BaHUAX

MeTOANKOIN paboTbl C TEXHUYECKMMM CPeACTBAMU U3MEPEHWIA;

CMCTEMHbIM NOAXOA0M;

MeTOAMKON paboTbl C TEXHUYECKUMMN CPEACTBAMMN N3MEPEHWNI, COBPEMEHHbLIMW MeTOANKaMK
N3MEePeHNii;

CUCTEMHbIM NOAX0/0M;

MeTOANKOIN paboTbl C TEXHUYECKMMM CPeACTBaMU U3MEPEHWIA, COBPEMEHHBIMU METOANKAMM
N3MEPEeHNiA;

CUCTEMHbIM NOAX0/0M;

MeTOAMKON 06paboTKM AaHHbIX 3KCNEPUMEHTOB M OLEHKW pe3y/bTaToB 3KCNepPUMEHTa/IbHbIX
nccnegoBaHuim

OlNK-1: CnocobeH hopMynmpoBaThb LN 1 3aJa4un UCCreoBaHUs, BbIABASATb MPUOPUTETbI
pelueHnsa 3afad, BblbnpaTb 1 co34aBaTb KPUTEPUM OLLEHKN pe3yNibTaTOB UCC/eL0BaHUS;

3HaThb:
YpoBeHb 1

YpoBeHb 2

YpoBeHb 3

YMeTb:
YposeHb 1
YpoBeHb 2

MeTOo/bl MOATrOTOBKM W OpraHu3aLuy Hay4yHoro 1ccieaoBaHus;
KpPUTEPUMN OLLEHKW pe3ynbTaToB UCCMEeA0BaHUS;

MEeTOAbl NOATOTOBKU ¥ OpraHM3aLuy HayuHoro UccnefoBaHus;

KpMTepUM OLLEHKN pe3ynbTaToB UCCNeA0BaHMS;

COBPEMEHHbIE METO/bl 3KCMEPUMEHTANbHbIX UCCNEA0BaHUIA U 06pabOTKM pe3ynbTaToB
3KCMEePUMEHTaNIbHbIX UCCNEA0BaHNN;

MEeTOAbl NOATOTOBKU ¥ OpraHM3aLuy Hay4YHOro NccnefoBaHus;

KPUTEPUU OLLEHKMN pe3y/bTaToB UCC/eA0BaHUS;

COBPEMEHHbIE METO/bl 3KCMEPUMEHTANbHbIX UCCNEA0BaHUIA U 06pabOTKM pe3ynbTaToB
3KCMepUMeHTaNlbHbIX UCC/eA0BaHNIA;

Hay4Hble OCHOBbI OpraHu3auny Tpyaa uccnefoBartens

CaMOCTOATENIbHO NPOBOANTL 0006LLLEHHbIN aHann3, BbIABAATL NPUOPUTETHI PeLLleHns 3a4ay;
CaMOoCTOATENbHO NPOBOAUTL 0606LLEHHbIN aHann3, hOpMUPOBaTh Lieb 1 3afaun
nccnenoBaHuii;

BbIAABNSATb MPUOPUTETLI PELLEHNA 3a4ay;

cTp. 4
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Bbl6|/|paTb MeTOoANKN VICCI'Ie,EI,OBaHVIﬁ N nNnaHnWpoBaTb U NPOBOANTL SKCNEPUMEHTA/IbHbIE
nccnenoBaHuA,

YpoBeHb 3 €CaMOCTOSITENLHO MPOBOAUTL 0606LLEHHbINV aHan3, POPMUPOBATL Lieflb U 3a4a4n
nccnenoBaHuii;
BbISIBNATL NPUOPUTETHI PELLEHMA 3a4ay;
BblOMpaTb METOAMKMN UCCEeLOBaHUIA U NNAHMPOBATb Y MPOBOAUTbL IKCNEPUMEHTaNbHbIE
nccneoBaHus;
NPOSBAATL MHULMATMBY B HAYUYHbIX UCCeLOBaHUSAX

Bnapgetsb:

YpoBeHb 1 MeTOAMKOM paboTbl C TEXHUYECKUMW CPeAcTBAMU U3MEPEHUI, KPUTEPUAMU OLEHKMN
pe3ynbTaToB UCCe0BaHUS;

YpoBeHb 2 MeTOAMKOW paboTbl C TEXHUYECKMMU CpeAcTBAMU U3MePEHUIA, COBPEMEHHbIMU METOANKAMM
N3MEPEeHNia;
KPUTEPUSIMU OLIEHKM Pe3ynbTaTOB MCCNeA0BaHUS ;KPUTEPUSMU OLLEHKN pe3ynbTaToB
nccnefoBaHus;

YpoBeHb 3 MeTOAMKOW paboTbl C TEXHUYECKMMU CpeAcTBaMU U3MePEHUIA, COBPEMEHHbIMU METOANKAMM
N3MePeHNii;
KPUTEPUSIMU OLIEHKM pe3ynbTaToB UCCNeA0BaHNS;
MeTOANKON 06paboTKM AaHHbIX 3KCNEPVMEHTOB U OLEHKN Pe3ynbTaToB 3KCMEPUMEHTAbHbIX
nccnegoBaHuim

MK-2: CnocobeH npoBoANTb paboThbl N0 06paboTKe N aHaNM3y Hay4HO-TEXHUYECKOW MHGopMaLnm n
pe3ynbTaToB MUCCNea0BaHUN

3HaTb:

YpoBeHb 1 MeTOofbl NOAFOTOBKM M OpraHn3aLm Hay4yHoro UccrefoBaHus;
MeTOAbl 06pPabOTKM U aHaNM3a Hay4YHO-TEXHUYECKO NHopMaLnn;
COBPEMEHHbIE MeTO/bl 3KCMEPUMEHTa/bHbIX UCCNeA0BaHNIA,

YpoBeHb 2 MeTOofbl NOAFOTOBKM M OpraHu3aLm Hay4yHoro uccrefoBaHus;
MeToAbl 06pabOTKN M aHaNN3a Hay4YHO-TEXHNYECKON NH(opMaLmuu;
COBPEMEHHbIe METO/bI 3KCNEPUMeHTa/IbHbIX UCCNef0BaHNI 1 06paboTKN pe3ynbTaToB
3KCMNEePUMEHTaNbHbIX UCCNEeLO0BaHWA,
YpoBeHb 3 MeTOofbl NOAFOTOBKM W OpraHu3aLm Hay4yHoro uccrefoBaHus;
MeToAbl 06paboTKM U aHann3a Hay4YHO-TEXHUYECKOW NH(opMaLmu;
COBPEMEHHbIe METO/bI 3KCNEepPUMeHTa/IbHbIX UCCNef0BaHNI 1 06paboTKN pe3ynbTaToB
9KCMEPUMEHTaNbHbIX UCCNEeL0BAHWA,
Hayu4Hble OCHOBbI OpraHu3auuy Tpyaa uccnefosatens
YmeTb:

YpoBeHb 1 CamOCTOSITENIbHO MPOBOANTbL 0000LLEHHbIN aHANN3;
obpabaTbiBaTb pe3ynbTaTbl UCCNELOBaHWUIA;

YpoBeHb 2 CamMOCTOSITENIbHO MPOBOAUTbL 0006LLEHHbIV aHanM3, POPMMPOBaThL LENb U 3aJa4vn
nccnenoBaHuii;
06pabaTtbiBaTb pe3ynbTaTbl UCCNEA0BAHWNIA;

YpoBeHb 3  caMOCTOSTENLHO MPOBOAUTL 0606LLEHHbIV aHan3, POPMUPOBATL Lieflb 1 3a4a4n
nccnenoBaHuii;
obpabaTbiBaTb pe3ynbTaTbl UCCNELOBAHWUIA;
BbI6GMpPaTh METOAUKM UCCNEA0BAHUIA M NNaHUPOBaTb U NPOBOAUTL 3KCNEPUMeHTaIbHbIE
nccnepoBaHus;
NPOABAATb MHULNATUBY B HAYYHbIX UCCNEA0BaHUAX

Bnagetsb:
YpoBeHb 1 MeTOAMKOW paboTbl C TEXHUYECKMMU CPeACcTBAMU U3MEPEHWIA;
MeTo4aMu aHanm3a pesy/bTaToB UCCef0BaHWA;

YpoBeHb 2 MeTOAMKOW paboTbl C TEXHUYECKMMW CPeAcTBAMU U3MEPEHWIA, COBPEMEHHLIMU METOAMKaMM
N3MePeHNii;
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MeToamy aHasm3a pe3y/IbTaToB UCC/eL0BaHWIA;

YpoBeHb 3 METOAMKOW PaboTbl C TEXHUYECKUMU CpecTBaMM M3MEPEHWiA, COBPEMEHHbLIMU METOAMKAMM

N3MepPEHNIA;

MeTo4aMn aHanmsa pesynbTaToB UCCNeLOBaHNIA;

MeTOAMKOIM 06paboTKM faHHbIX 3KCNEPUMEHTOB W OLEHKN Pe3y/ibTaToB 3KCMePUMEHTa/IbHbIX
nccneioBaHni

B pe3ynbTaTe 0CBOEHUS ANCLMMNIMHBbI 06YYaroLMiACcs A0NXKEH

41
411

412

413

4.2
421

4272
4.2.3

4.3
43.1

4.3.2

3HaTb:
MeTofbl NOArOTOBKU M OpraHu3auuy HayyHoro UccriefoBaHus;

COBPEMEHHbIE METOAbI 3KCMEPUMEHTa/IbHbIX UCCNEA0BAHUIA 1 06paboTKMN pe3y/ibTaToB
3KCMNEPUMEHTA/IbHBIX UCC/EL0BaHWIA;

Hay4Hble OCHOBbI OpraHm3aLumn Tpyaa uccnefoBaTessi.

YMeTb:
CamocToATe/IbHO NPOBOAUTL 0606LLIEHHBbIN aHaNn3, (hOPMUPOBATH Lie/b 1 3adaun UccnefoBaHwnii;

Bbl6|/|paTb MEeTOANKUN I/ICC]'Ie,CI,OBaHI/II‘/JI N NnaHnpoBaTb N NPOBOANTbL 3KCNEPUMEHTA/IbHbIE
mncecnenoBaHuMA,

NpoAB/IATL NHNUMNATUBY B HayYHbIX UCC/IEA0BaHNAX.

Bnagetsb:
MeToaMKOM paboTbl C TEXHUYECKUMU CPeacTBamMmm U3MEPEHWIA, COBPEMEHHBIMU METOANKAMMN
N3MepPEHNIA;

MeToanKoM 06paboTKKN AaHHbIX 3KCMEPUMEHTOB U OLEHKWN Pe3y/ibTaToB IKCNEPUMEHTa/TbHbIX
nccnegoBaHui.

5. CTPYKTYPA N COOEPXAHWVE JANCUNNNNHBI (MOAY NA)

cTp. 6

Kog HanmeHoBaHuve pa3genoB u1 Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.
Pasgen 1 Mpeamet n
OCHOBHbIE MO/IOKEHA
OVICLMMN/IMHBI.
11 MeTogbl HayyHOoro

nosHaHus. /Tema/

Hab6ntogeHue. 1 05 YK-10MNK /11012 0
KcnepumeHT. /ek/ -1 NK-2 N1.3 /114

nisn2.1

2.2 N2.3

Nn2.4n3.1

3.2 N3.3

N3.4 N3.5

3.6 N3.7

Nn3.8
33 54 35

BbInonHeHme 1 0,5 YK-1 OrNK 11 n1.2 0
KCMEPUMEHTA/IbHbIX -1 NK-2 N1.3 /114
nccnegosanuia. /Mp/ nisn2.i1

2.2 N2.3

Nn2.4n3.1

3.2 N3.3

3.4 N3.5

3.6 N3.7

N13.8
33 34 35
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12

2.1

MpumMepbl HabNOAEHWIA 1 1 10
3KCNepMMeHTaNbHbIX

nccnefoBaHMin B Hayke U

TexHuke. /Cp/

"YepHbIli AWKK" Kak
MofeNb 06bEKTA
nccnegosaHus. /Tema/

AHanns"4yepHoro 1 0,5
Awmka". /ek/

CocTaBneHne mogenu 1 0,5
"4yepHoro Aawmka" gng

00beKTa

nccnegosaHusa. /Tp/

MpumMepbl "YepHbIX 1 10
ALLKNKOB" B HayKe 1
TexHuke. /Cp/

Pazgen 2. Beibop u1cna
YPOBHEN (hakTOpoB 1
OnpefeneHre NapamMeTpoB
ONTUMM3ALINN.

Bbi6bop uncna ypoBHeli
(hakTopos /Tema/

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

cTp. 7
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2.2

Bugbl hakTopos, nx
KOppensunoHHble
ceasn. /Nlek/

MeToamnkKa Bblibopa
ypoBHeit thakTopos. /Tp/

MpumMepbl (hopMUpoBaHUA
nepeyHs gaxktopos. /Cp/

OnpepeneHve napaMeTpos
ontumusaumn. /Tema/

Buabl napameTpos
onTUMU3aLnn, Ux
KOppenaLuoHHbIe
ceasn. /Nlek/

MeToamnka Bblbopa
napameTpoB
ontumusaumm. /Tp/

0,5

0,5

0,4

0,5

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
Nn3.6 N3.7
na3.8
31 32 33
34 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

cTp. 8
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31

3.2

Mpumepbl (hopMmpoBaHuna

nepeyHs napameTpos
notummsauuu. /Cp/

Pasgen 3. A1cnepcuoHHbIA 1
(haKTOPHBbIV aHaIn3.

[ncnepcnoHHbIN
aHanus. /Tema/

Teopua 4UCNEPCUOHHOIO
aHanuza. /Nek/

MeToaunka
ANCMEPCUOHHOIO
aHanusa. /Tp/

MprMepbl BbINOAHEHUS
ANCNEPCUOHHOTO
aHanusa. /Cp/

®aKTOpPHbIN
aHanus. /Tema/

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
N2.4N3.1
n3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

cTp. 9
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4.1

Teopus (hakTOpHOro
aHanuza. /ek/

MeToamnKa hakTOpHOro
aHanuza. /Tp/

Mpumepbl BbINOMHEHNS
(haKTOpHOro aHanusa. /Cp/

Pa3gen 4. MNMnaHnposaHue
3KCMEepUMEHTA.

MnaHnpoBaHue
npeLBapuTe/ibHOrO
aKcnepumeHTa. /Tema/
Teopus
npeLBapuTeNibHOrO
aKcrnepumeHTa. /Jlek/

0,2

0,5

10

0,2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlNK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
Nn3.6 N3.7
na3.8
33 34 35

nii1niz2
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

cTp.10
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CocTaBneHue nnaHa
npeLBapuTeNIbHOro
akcnepumenTa. /Tp/

MpumMepbl NNaHNpoOBaHMUA
npeLBapuTe/ibHOrO
aKcnepumeHTa. /Cp/

4.2  Bbl6op CXeMbl
nnaHMpoBaHusa
aKcnepumeHTa. /Tema/
Buabl cxeM nnaHMpoBaHuUs
akcnepumeHTa. /flek/

CocTtaBneHune cxembl
naaHnpoBaHMs
akcnepumeHTa. /lMp/

MpuMepbl BbI6Opa CXEM
nnaHMpoBaHus
akcnepumeHTa. /Cp/

0,5

10

0,2

0,5

10

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
n3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

cTp. 11
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5.1

5.2

Pasgen 5. Metogpl
3KCNEPUMEHTa/ILHOO MOMCKa
ONTUMYMa.

CUMNNEKCHbIA MeToq
nnaHMpoBaHMs
3KCNepMMeEHTa U MeToq
KpyTOro

BOCXOXaeHus. /Tema/

Teopus CMMNNEKCHOTO 1 0,5
mMeTofa niaHupoBaHus

aKcnepumeHTa U MeToAa

KpyTOro

BOCXOXaeHus. /Jlek/

PeweHwne 3agay no 1 1
CUMMNIEKCHOMY MeToay

niaHnpoBaHuA

akncepumenTa. /Tp/

Mpumepbl ncnonb3oBaHMA 1 10
CUMI/IEKCHOTO MeToja

niaHnpoBaHmnA

JKCMepumeHTa U metoja

KpyTOro

BocxoxXxaeHns. /Cp/

Mouck onTumyma

MEeTO0M OAHO(aKTOPHOro

aKcnepumMeHTa. /Tema/

Teopus o4HOhaKTOPHOIO 1 0,2
akcnepumeHTa. /Jlek/

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
N2.4N3.1
n3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

cTp. 12
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6.1

PeweHwne 3agay no 1 0,5
naaHnpoBaHNs

04HO(haKTOPHOrO

akcnepumeHTa. /Mp/

MpumMepbl NNaHNpoOBaHMUA 1 10
04HO(haKTOPHOTrO
akcnepmmeHTa. /Cp/

Pa3gen 6. OpraHuzaums u
METOAMKa NPoBeaeHNs
3KCMeprMeHTa

MeTognka npoeegeHns
aKkcnepumeHTa /Tema/

MeToaunka 1 0,2
3KCNepUMEHTANbLHOIO

onpegeneHus

rMapaBanyeckoro

COMPOTUB/IEHUA CNOSA

Hacagku. /Nek/

OKCMNepuMeHTbl No 1 0,5
onpeseneHunto

rMApaBanyeckoro

COMPOTUB/IEHNA CNOA

Hacagku. /Tp/

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz2
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35
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6.2

7.1

MpumMepbl METOAMK 1 10 YK-1 OlNK
3KCMEepUMEHTaIbHbIX -1 MK-2
nccnegosanuii. /Cpl/

Mpobnema

06BEKTUBHOCTM,

BONPOU3BOAUMOCTN U

TOYHOCTW 3MMNUPUYECKOTO

3HaHus. /Tema/

[MoHATNE 0OBEKTUBHOCTMU 1 0,5 YK-1 OlNK
1 BOCNPOM3BOAUMOCTHM -1 MK-2
aKcnepuMeHTOB. /J1ek/

PeweHue 3agay no 1 0,5 YK-1 OrK
BbIYUCEHUIO -1 MNK-2
NnorpeLHocTH

n3mepeHus. /Mp/

MpumMepbl AOCTOBEPHbBIX 1 10 YK-1 OlNK
3KCMEepUMEHTaIbHbIX -1 MK-2
nccneposanuii. /Cp/

Paznen 7. Ctatuctuyeckas
06paboTKa pe3y/bTaToB
9KCMEePUMEHTOB.
CpegHekBafpaTuyHoe
OTK/IOHEHME U
HopManbHoe
pacnpegeneHue
pe3ynbTaToB
n3mepeHunin. /Temal/

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35
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7.2

lMocTpoeHne HOpMasiIbHOTO
pacnpegeneHus. /Nek/

PeweHwne 3agay no
HOpManbHOMY
pacnpegenenuto. /Tp/

Mprmepbl HOPMaNbHbIX
pacnpegeneHunin. /Cp/

O6paboTKa pe3ynbTaToB
9KCNEepPVMEHTOB METOZOM
HaVMeHbLUMX KBAAPAaTOB U
MeTOLOM MapHbIX

Touek. /Tema/

MeTof HauMeHbLLUX
KBagpaTos. /Jlek/

0,2

0,5

10

0,2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
Nn3.6 N3.7
na3.8
33 34 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35
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8.1

MeToa napHbIX 1 0,5
Touek. /Mp/
MpumMepbl NCNOAL30BaHUA 1 10

MeTOAa HaMMeHbLLNX
KkBagpatos. /Cp/

Pasgen 8. Maremartunyeckoe
MOZENNPOBAHME.

MaTtemaTunyeckoe

mMofenvpoBaHue o6beKTa

KakK MeTo[ Hay4YHOro

nccnegosaHus. /Tema/

Buabl matemaTnyeckmx 1 0,5
mogaenei. /Nek/

MaTtemaTunyeckoe 1 1
MofenmpoBaHune
Tennonepegaun. /Mp/

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

nii1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
na3.8
33 94 35
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8.2

9.1

MaTemaTunyeckoe
MoJenvpoBaHue
maccornepegayun Ha
cuTyatoii Tapenke. /Cp/

lMpoBepkKa afekBaTHOCTU
MaTeMaTUYeCKNX
mogenein. /Temal/
NHOMKaTOPHBbIV

meToq. /Jlek/

PeweHwne 3agay no
npoeepke
ageksaTHocTu. /Tp/

Mpumepsl
MaTeMaTUyecKmx
mogaeneii. /Cp/

Pazgen 9. OdopmreHue 1
NpeAcTaB/ieHne pesybTaToB
1ccneaoBaHMiA.
My6ankauuns Hay4YHoM
cratbun. /Tema/

4

0,5

1

10

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35

ni1niz
Nn13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
N3.4 N3.5
n3.6 N3.7
Nn3.8
33 94 35
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JT1anbl paboTbl Haj
Hay4YHOW CTaTbew,
CTPYKTYpa CTaTbH,
oopmneHune. /lek/

OtopmneHne Hay4HoW
ctaten. /Mp/

HayuHas aTuka,
3TUYeCKMe MPUHLUNBGI
Hay4HoM aTuku. /Cp/

/9K3ameH/

6. POHAO OUEHOYHbLIX CPEACTB

YK-1 OlK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlNK
-1 NK-2

YK-1 OlK
-1 NK-2

ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
31 92 33
34 35

ni1niz2
n13 ni4
nisnz2.i
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
n3.4 N3.5
Nn3.6 N3.7
na3.8
31 32 33
34 35

nii1niz
n13 ni4
nisnz2.i1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
Nn3.6 N3.7
na3.8
31 32 33
34 35
ni1niz
Nn13 ni4
nisnz2.i
n2.2 Nn2.3
N2.4N3.1
Nn3.2 N3.3
Nn3.4 N3.5
n3.6 N3.7
Nn3.8
31 92 33
34 35

6.1. KOHTpONbHbIE BOMPOCHI U 3aaHng

1 Uto usyyaeT gucumnnnHa «OCHOBbI HayuYHbIX UCCNeA0BaHWIA, OpraHu3auus 1 naaHMpoBaHme

akcnepumeHTa»? (MK-2)

2. KakoBa Lenb M3yyeHns AncumnanHbl «OCHOBbI HayYHbIX WCCNEA0BaHMWIA, opraHu3auns u

nnaHupoBaHue akcrnepumeHTa»? (MK-2)

3. KakoBo 3HauyeHue gucumnamHbl «OCHOBbI Hay4YHbIX MCCNeAO0BaHW, Op-raHu3auuns u
naaHMpPOBaHWE 3KCMepUMEHTa» Ans dbyayulei npodeccno-HanbHON aeatensHocTn? (MK-2)

4. Kakune cyllecTBYOT MeTOAbl Hay4yHOro nosHaHuma? (YK-1)

cTp. 18
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5 B uem otnnume HabnwogeHus ot akcnepumeHTa? (YK-1)

6. KakoBbl 3afa4n 1 3Ha4yeHue nNnaHUpoBaHua akcnepumeHta? (MK-2)
7. «YepHbIA AWnMK» Kak mogenb o6bekTa mccnegosaHus. (MK-2)

8 Bbi6op hakTOpoB, BAMAKOLWMX HA 06beKT nccnegoanmns. (MK-2)

9. UTo Takoe dopmanusauua otbopa paktopos? (YK-1)

10. Buabl napametpos ontumusauum. (MK-2)

11. Bbi6op HyneBol TOYKM MpuU NaaHUpoBaHUM 3kcnepuMmeHTa. (MK-2)

12. Bbi6op MHTepBasoB BapbMpOBaHWS MpU NAaHUPOBaHUM akcnepumeHTa. (MK-2)

13. Bbibop cxeMbl nnaHnpoBaHus akcnepumeHTa. (MK-2)

14. lMocTpoeHne MaTpuubl NaaHupoBaHus akcnepumeHTa (MK-2)

15. MeTtoguka dakTopHoro aHanmsa. (MK-2)

16. B uem cyTb meToga ofgHo(akKTOpHOro akcnepumenta? (MK-2)

17. UTto Takoe meToj Kpytoro socxoxgeHusa? (OMK-1)

18. CyLHOCTb CUMMJIEKCHOTO MeToAa naHuposaHus akcnepumeHTta? (MK-2)

19. B yem cocTouT CyLWHOCTL AMCNepcMoHHOro aHanunsa? (YK-1)

20. OnuwunTe MeToAMKY Bblbopa ymcna yposHein. (OMK-1)

21. B3BewmnBaHue pesynbTatoB u3mepeHuin. (OMK-1)

22. MpumeHeHne MeToda HaMMEHbLUUX KBaApaToB B HayuHbIX uccriefoBaHuax. (OMK-1)

23. Annpokcumauus pesynbTaToB 3KCMEPUMMEHTOB METOLOM napHbixX ToyeK. (OMK-1)

24. UTto Takoe cpegHekBagpaTuyHoe oTknoHeHue? (OMK-1)

25. MocTpoeHne HopmanbHOro pacnpegenexus. (OMK-1)

26. KakoBbl gonylleHus MoAenu UAeanbHOro BbITECHEHUA AN MOTOKA XWAKOCTU B Tpy6e
TennoobmeHHunka? (MK-2)

27. MpuBesuTe ypaBHEHWE MOAeNIN UAeanbHOro nepeMeLllnBaHna ANA MNOTOKA XWUAKOCTU B Tpy6e
TennoobmeHHuka. (MK-2)

28. B Kakux cnyyasx NpuUMeHseTcs fyeeyHas MOoAeNb A/1A MOTOKa XUAKOCTU B Tpy6e
TennoobmeHHunka? (MK-2)

29. OnuwunTe MeTOANKY 3KCMEPUMEHTANIbHOTO OMpefeNneHns rmapaBaInyeckoro ConpoTUBIEHNS CoS
Cyxoi Hacagku B KonoHHe. (OMK-1)

30. KakoBa mocnefoBatenbHOCTbL NPOBEAEHNA IKCMNEPUMEHTOB MO OMNpejesieHnto TNApaB/vyecKoro
COMPOTMB/IEHNS CNOA OPOLIAEMOI Hacagku B KonoHHe? (OMK-1)

31. Kak onpegenserca peXxuMm TeYeHUs XUAKOCTM No Tpybe ¢ nomowbio Kpmeoi oTknuka? (OMK-1)
32. HayuHble ocHOBbI opraHusauuun Tpyaa uccnegosartens. (OMNK-1)

33. Pofb MHMLUMATUBbI NpPU BbINONHEHUW nccnegoanmii. (YK-1)

34. OueHKa pe3ynbTatoB HayyHoW gestensHocTu. (OMK-1)

35. KakoBbl 3TU4ecKme NPUHLMMbI HayyHoU gestensHocTn? (YK-1)

36. Kakue BuAbl Hay4YHbIX nevyaTHbIX paboT Bbl 3HaeTe? (YK-7)

37. KakoBa CTpykTypa Hay4Hol ctatbn? (YK-1)

38. KakoBbl npasuia oopmieHns CNuMcka UCcnonb3oBaHHON nutepatypbl? (Y K-1)

39. KakoBbl 0COBEHHOCTU Hay4HOro CTuns m3noxenma? (YK-1)

40. OnuwunTe NOpsAZoK 0YOPMIEHUSA pe3ybTaTOB 3KCMNEPUMEHTOB B BUAE Hay4yHOI cTaTbu. (YK-1)

6.2. TeMbl NNCbMEHHbIX paboT
TeMbl NUCbMEHHbIX paboT:

1 MogennpoBaHue npouecca gecopbummn rasoB 13 XMAKOCTeW B HacafO4HOM anmnapaTe.

2. MaTemaTnMuyeckoe MOAenMpoBaHMe Npouecca MHOFOKOMMOHEHTHOW abcopoumm aMmmmaka u
MeTUIaMUHOB 13 CMECK ra3oB Ha PerynspHoOi Hacajke.

3. MaTemaTnyeckoe MOAeNMpoBaHMe npouecca KOHAeHCcaLumn napoB B KOXYX0Tpy64yaTtom
Tens000MeHHUKe.

4. OnpegeneHne onTuManbHOro gnametpa Tpybonposoga A5 TPaHCNOPTUPOBKY rasa.

5. OnpegeneHne oNTUManbHOro (HIErMOBOr0 Ync/ia PeKTUDNKALUOHHOW KOMOHHbI.

6.3. POH[ OLEHOYHbIX CPEACTB
@ OHA OLEHOYHbLIX CPeACTB NpuiaraeTcs.
6.4. [NepeyeHb BUAOB OLLEHOYHbIX CPeAcTB
dopma KOHTPONA - 3K3aMeH (BOMNPOCHI, TeCThl).
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7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECINEYEHVE ANCUNMNNHBI

nii

ni.z2

nL3

nia

nLs

nz.1

n2.2

n2.3

n2.4

n3.1

na3.2

N33

n3.4

n3.s

ABTOpbI,
MbiTheB K3. 1.

"paHOBCKMi B.
A., Cupaa T. H.

CupaHses H. .
CupaHses H. .

KysbmuH C. U.

ABTOpHI,
AxHasaposa C.
N., Kadapos B. B.

Wknap M. &,

"epacumos b. .,
[pobbiwesa B.
B., 3no6uHa H.
B., Hwxeropogos
E. B., TepexoBaTl.
n.

KpyTos B. U.,
Monos B. B.

ABTOpHI,
Hannmos B .B.

MbiTbes HO. 1.

Kanwuua M. N.

puropbes B. A,
3opuH B. M.
Hosuk @. C,,
Apcos 4. b.

7.1. PekomeHayemasa nuTepaTtypa
7.1.1. OcHoBHasa nuTepartypa
3arnasue
MaTemaTnyeckume mMeTofbl MHTepnpeTaLmm
aKcnepumeHTa: yyeb. nocobue ans By30B
MeTofbl 06paboTKN 3KCNEPUMEHTANbHBIX AaHHbIX Npu
N3MepeHnaxX

Teopusa NnaHMpPOBaHMA 3KCNEPUMeHTa U aHanu3
CTAaTUCTMYECKMX JaHHbIX: y4eb. nocobue ans MarmcTpos
Teopua NnaHMpPOBaHMA 3KCNEPUMeHTa U aHanu3
CTaTUCTMYECKMX JaHHbIX: y4yeb. nocobue ans MarmcTpos
MeTo/bl NNaHMPOBAHWA 3KCMEPUMEHTOB: METOANYECKOE
noco6une g5 NPakTUYECKMUX 3aHATUIA N BbINOMHEHNS
pacyeTHO-rpagmyeckoin paboTbl MO AUCUUNANHE
"OCHOBbI Hay4HbIX UCCNeA0BaHNN" ANd CTyf. chew,.
290300

7.1.2. JononHUTeNnbLHaa nuTeparypa

3arnasue

OnTMMM3aLma aKCnepruMeHTa B XUMUN U XUMUNYECKOW
TEXHONOrnn: y4eb. nocobue
OCHOBbI Hay4HbIX UCCNeaoBaHMiA: y4ebHOe nocobue

OCHOBbI Hay4HbIX UCCNeaoBaHMIA: yueb. nocobue

OCHOBbI Hay4HbIX UCCNef0BaHWIA: yUebHUK AN BY30B

7.1.3. MeTognyeckune pa3paboTku
3arnasue
HoBble naeun B N1aHNpPoOBaHUM IKCNEPUMEHTA:
MOHOrpadgus

MeTofbl aHann3a v NHTeprnpeTaLum sKCNePUMEHTA:
MOHOrpadgusa

3KCI'IepVIMeHT, Teopud, nNpakTukKa: CTaTbWn, BbICTYMNIEHNA

Tenno-n maccoobmeH. TennoTexHUYecKunii
3KCMEPUMEHT: CNPaBOYHUK

OnTMMM3aLma NPoLLeccoB TEXHONOMMM MeTasNoB
MeToAamMM NAaHNPOBAHMA IKCMEPUMEHTOB

N3patenscTBo, rof
M.: Bbicw. LK.,
1989

..
OHeproatommnsaar.
NeHuHrp. ota.,
1990

M.: 3paTenscTBo
FOpaliT, 2014

M.: 3paTenscTBo
KOpaiit, 2014
AHrapck: AI'TA,
2004

M3patenscTBo, rof
M.: BbiCcW. LLUK.,
1978

M.. Oawkos n K,
2008

M.: POPYM:
NH®PA-M, 2013

M.: Bbicw. LK.,
1989

M3patenscTBo, rof
M.: Hayka. ['n. peg.
(PM3.-MaT. INT-pbl,
1969

M.: N3a-80 MITY,
1990

M.: Hayka. ['n. peg.
(hun3.-maT. NUT-pbl,
1977

M.. OHeprousgar,
1982

M.:
MallnHOCTpoeHMe,
1980
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n3.6

n3.7

n3.8

a1

32

33

34

35

26

ABTOpHI, 3arnasue M3patenscTBO, rof
Agnnep) HO .M., lMnaHWpoBaHMe 3aKCNepuMeHTa Npu nNoucke M.: Hayka, 1976
Mapkosa E. B., ONTMMabHbIX YCNOBUIA
"paHoBCKMiA HO.

B.

Ocwunosa B. A, JKCnepuMeHTanbLHOe uccnefoBaHe NpoLeccos M.: SHeprusa, 1969

Bykanosuy M. .  Tennoo6bmeHa: yyeb. nocobue

WnbuHa N. 1. lMnaHupoBaHMe 3KCNepuMeHTa: MeTo4. yKas. no AHrapck: AHITY,
BbIMO/IHEHMIO NabopaTtopHbIX paboT A4/g MarucTpos no 2016

HarnpasneHuo nogrotosku 15.03.04 "AsTomarunsauuns

TEXHO/I0rMYecKnx npoweccos"
7.2. lNepeyveHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALWOHHON ceTn ” NHTepHeT”
OcHOBbI Hay4HOro uccnegosaHusa: ydyebHoe nocobue / B. A bakynes, H. . Benbckas, B. C.
bepceHeBa. — 2-e u3g., ctep. — M. : ®JIMHTA : N3a-80 ¥Ypan. yH-Ta, 2018. - 62 C.
OCHOBbI Hay4HbIX rccnegoBaHunin (O6WmMin Kype) :yyeb. nocobue / B.B. KocMuH. — 3-e u3g,,
nepepab. n gon. — M. :PUOP : MH®PA-M, 2017. — 227 c.
Kosenib, A A VIH)XeHepHble acnekTbl MaTemMaTUYeCcKoro naaHNpoBaHns aKCnepumMeHTa:
MoHorpagus / Kosens AA ->KenesHoropck:®IbOY BO CIMCATTIC MYC Poccun, 2017. - 117
C. - TEKCT :3/1IeKTPOHHbIN. - URL: https://znanium.com/catalog/product/912632. - Pexum
JocTyna: no noArnucke.
MeTofbl TEOPUUN NNAHWPOBAHWA 3KCMEPVMEHTA B PELLEHNN TEXHUYeCKUX 3aday: MoHorpapus /
Yemopypos B.T., XKurHa B.B., inutenHosa 3.B. - Mocksa :H/L NH®PA-M, 2018. - 110 c.
(HayuyHasa mbicnb)ISBN 978-5-16-106957-8 (online). - TeKCT : 3MeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/982205. - Pexxum gocTtyna: no nogrnucke.
BonocyxuH, B. A TlnaHupoBaHue Hay4YHOro aKcnepumMeHTa: Y4e6HUK/B.ABOOCYXUH,
AWN.TuueHko, 2-e n3g. - Mocksa : Ll PMOP, HNL MH®PA-M, 2016. - 176 c. (BbicLiee
obpasoBaHue: Maructpatypa) ISBN 978-5-369-01229-1. - TeKCT : aN1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/516516. - Pexxum goctyna: rno nognucke.

7.3.1 MNepeyeHb NPOrpaMMHOro obecnevyeHus

7.3.1.1 Windows Enterprisefor SA ALNG UpgrdSAPk OLV [Aorosop Ne 13582/MOC957 ot 01

Jfekabpsa 2016]

7.3.1.2 Microsoft Imagine Premium Electronic Software Delivery [Cy6/1MLeH310HHbIV forosop Ne

Tr000169903 ot 07.07.2017]

7.3.1.3 NotePad ++ [YHuBepcanbHas obuiecteHHasa nuueH3nd GNU GPL v2]

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM

7.3.2.1 EpnHoe OKHO focTyna K MH(popMaLuoHHbLIM pecypcam
7.3.2.2 HayuHas anekTpoHHasa 6ubnmoteka eLIBRARY.RU

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHOIOT U

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)
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8.1 YuebHaa ayautopus gna npoBefeHnsa yyebHbIxX 3aHATUI BCcex BMAOB: ayg. 305, K-1.
CneynanusnpoBaHHasa mebesib: gocka (Menosas) - 1wr.; cton npenojasatend - 1 WT.; cTON
CTYLEHYECKNIA ABYXMECTHbIN - 15 WT.; cKaMbs CTyAeH4YecKasa AByXMecTHas - 15 wt. Ayautopum
AN5 CaMOCTOATENbHOM paboThbl. YuTanbHbIin 3an Ha 180 nocagouHbIiX MeCT. TeneBn3op, CUCTEMHbII
6noK. TpaguuMOHHbIe CUCTEMATMYECKNIA, anthaBUTHbIN KaTanorn, TeMaTuyeckme KapToTeku.
KHWXHbIW hoHA ynTanbHOro 3ana. 3 MK - pabouyne mecta 6MbnMoTEKapen, KCepoke, NpuHTep. 3an
3N1eKTPOHHON NH(popMauun: 6 nonb3oBaTensckux MK ¢ BbiIxogom B MIHTepHeT, 11K - pabouee
mMecTo 6ubnuoTtekaps, ckaHep. ®oHg CD- n DVD-ROM, cofepxXalimnx pasnnyHyo nHpopmaLmio:
KaTanoru, KHUru, npunoXXeHus K nepuogmyeckum nsgaHuam, obyyarowme nporpaMmbl,
SHUMKNONEAUN U T.4. DNEKTPOHHbIE 6bnnoTeyHble 6a3bl gaHHbIX (CAB «Mpbuc»).

8.2

9. METOANYECKWE YKA3AHWA ANA OBYUAKO LW WNXCA MO OCBOEHWHO
Ha nekuusx npu n3noXxeHun matepuana gucumninHbl «OCHOBbI HayUHbIX UCCNEA0BaHWNIA, OpraHu3aLus un
NNaHNUpPOBaHWe 3KCNepuMeHTa» crefyeT Nosib30BaTbCA UMKOCTPATUBHLIM MaTepuanom,
OPUEHTUPOBAHHbLIM Ha MCMOMb30BAHUN MYNbTUMELNIAHOTO NPEe3eHTaLMOHHOI0 060pyL0BaHNS,
cofiepXalmMm 3anmcb CXem, PUCYHKOB 1 hopmyn. Mpu BbINOSHEHUN NPAKTUYECKMX PaboT No AUCLMNINHE,
06yuaroLmecs oMKHbI U3y4YnUTb OCHOBHbIE METO/bI pacyeTa, NOMYYNTb HaBbIKWM PaboTbl CO
cnpaBOYHUKaMK 1 KaTanoramu. O6pasoBaTe/ibHble TEXHOMOTNN: METOA NPOOBIEMHOIO U3M0XEHMNS
mMaTepuana, Kak NeKTopoMm, TaK U CTYeHTOM; CaMOCTOSATE/IbHOE YTEHNE CTYAeHTaMUN y4YebHOW, y4ebHOo-
MeTOAMYECKON 1 CNPaBOYHON NUTepaTypbl U NOCNEAYHOLLee NCNOb30BaHME NOTYUYEHHbIX 3HAHWI B
npoLecce BbIMOMHEHUS KOHTPO/IbHbIX paboT. B TeueHue npenofaBaHus AUCLUNANHBI « OCHOBbI HAay4YHbIX
nccnefoBaHniA, opraHnsayua v NnaHMpoBaHue sKCNepuMeHTa» B KadyecTBe (DOPM TeKyLLein aTTecTaymm
CTYAEHTOB MCNOMb3YHOTCA Takne hOpMbl, KakK KONMOKBMYMbl, KOHTPOJIbHbIE PaboThbl 1 3alnThbl
BbINOJIHAEMbIX KOHTPOJIbHbIX paboT. KpuTtepun oLeHKN KOHTPOIbHOW paboTbl:rny6uHa 1 nonHoTa
N3yYeHUs NuTepaTypbl 418 PaCKPbITUS TEMbl BOMPOCOB; YETKOE CTPYKTYPMPOBaHME TEKCTa OTBETOB;
MOMHOTa PacCCMOTPEHMSA BONPOCa; IOFMYHOCTb, CBA3HOCTb MU3/10XKEHUA; cobntofeHne TpeboBaHU K
ohopmMneHnto paboTbl. Buabl caMocToATeNbHONM paboThl: pelleHne Npo6aeMHbIX 3aday.



MUWHUCTEPCTBO HAYKW W BbICLLEFO OEPA30BAHWA POCCUVCKON GEAEPALINN

defepanbHOe rocyfapcTBeHHOe 6104KeTHOe 06pa3oBaTe/lbHOe yUpeXxAeHWe BbICLLEro
obpasoBaHuA

«AHIapCKUN rocyfapCTBEHHbIA TEXHUYECKNA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
«0? » 02 r.

COBpEMeHHbIe MallNHbI N alapaTtbl XUMUYECKNX
Nnpon3BoAacTB

paboyas nporpamma gMCcuUMUNAnUHbl (MOAYNSA)

3akpensieHa 3a Kageapoii MallnHbl U annapaTbl XMMUYECKMX NPOM3BOACTB

Y4ebHbIi nnaH 215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonoru4yeckue MalUWHBbI
obopyposaHue"”
Keanutukauymsa MarmcTp
®dopma 06yyeHus 3ao4Has
O61as 6 3ET
Yacos no yuyebHOMy 216 Bunabl KOHTPONA Ha Kypcax:
B TOM Yuche: 3K3ameHbl 2
ayAMTOpPHbIE 3aHATUSA 34 KypcoBble paboTbl 2
caMmocToaTenbHas paboT 173
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 2
o MToro
Bug 3aHATUI v P

Nekunmn 10 10 10 10
NabopaTopHbie 6 6 6 6
MpakTuueckune 18 18 18 18
B Tom uucne B 6 6 6 6
hopme
npakT.noAroTOBKM
NToro ayg. 34 34 34 34
KoHTakTHas paboTa 34 34 34 34
Cam. paboTa 173 173 173 173
Yacbl Ha KOHTpPO/b 9 9 9 9

NToro 216 216 216 216
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Mporpammy cocTaBusn(u):
KTH, goueHT Kaegpsl MAXII, Wep6un C.A.

PeueH3eHT(bl):
KTH, 1-bli1 3aM. reH. aup. OO0 HTL «MpkyTckHUNxummat», KysHeuos K.A.

Pa6oyas nporpamma AUCUMUNANHbI
CoBpeMeHHble MalMHbI 1 annapaTbl XMMUYECKMX NPOU3BOACTB

paspaboTaHa B cooTBeTcTBUM ¢ PIOC:

®efepanbHbIA rocyfapcTBEHHbIA 06pa3oBaTe/ibHbI CTAHAAPT BbICLLIEro o6pa3oBaHns - marucrTparypa no
HanpaefieHM0 NoAroToBkn 15.04.02 TexHoNornvyeckne MawunHbl 1 obopygosaHme (npukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

COCTaB/1IeHa Ha OCHOBaHUK yLIe6HOF0 nnaHa:

HanpasneHune 15.04.02 "TexHONOrM4Yeckne mMallnHbl 1 060pyaoBaHme"
04006peHHOr0 Y4éHbIM coBeTOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ofo6peHa Ha 3acefaHum YMC ¢akynbTeTa

Cpok felicTBusa nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 3aBepLuatoLLas NoAroToBka 06yvaroLMXca 415 NPOeKTHO-KOHCTPYKTOPCKOM M Hay4HO-
nccnefoBaTeNbCKOW eATENbHOCTI B 06/1aCTV NMPOEKTUPOBAHMSA U 3KCMyaTalmm
TeXHONIOTMYeCcKOro 060py0BaHNS XUMUYECKMX NPOVN3BOACTB.

2.3A0AUN

2.1 HayuuTb obyyarouierocs ahYeKTUBHO NCMNOb30BaTh 3HAHWSA, MOMYYEHHbIE MPU N3YUYEHNN
NPeALWecTBYOLWMNX UCLUNINH, ANA PELUeHU KOHKPETHbIX NMPaKTUYeCKUX 3ajay, CBA3aHHbIX C
MPOEKTUPOBaHNEM 1 3KCMyaTalmeil 060pyJ0BaHNA XMMUYECKMX NPOU3BOACTB. Takxe
Heo6Xxo4umMo chopMUpPOBaTb HaBbIKW MOATOTOBKN TEXHUYECKUX 3aflaHWii Ha pa3paboTKy
MPOEKTHbIX pPeLleHnii; pa3paboTKM 3CKU3HbIX, TEXHNUYECKUX U paboUnMX NPOEKTOB, TEXHUYECKNX
pa3paboToK C NCNONb30BaHWEM CPEACTB aBTOMaTU3aL MM NMPOeKTUPOBaHWUA U NepesoBoro onbiTa
pa3paboTKN KOHKYPEHTHOCNOCOBHbIX U34eNNiA; y4acTus B paCCMOTPEHUN Pa3/IMYHON TEXHUYECKOW
[LOKYMEHTaLmMKn; NoAroToBKM He06X0AUMbIX 0630p0B, 0T3bIBOB W 3aK/IHOUEHWIA; ONMcaHus
MPUHLMMOB AEWCTBUS M YCTPOWCTBA NPOEKTUPYEMbIX U3LENNIA 1 06HEKTOB C 060CHOBaHMEM
MPUHATBIX TEXHUYECKUX PeLLEeHU

3. MECTO AnCumnniamHbl B CTPYKTYPE OOI
Lukn (pasgen) OOMM: 61.B.01
3.1 Tpeb6boBaHuA K NpeaBapuUTe/IbHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 MaremaTnyeckoe Mofe/iMpoBaHne XMMUKO-TEXHOMOTMYECKMX MPOLLECCoB 1 060pyA0BaHUA

3.1.2 TexHmMYyeckas AnMarHoOCTUKa

3.1.3 TexHonoru4yeckme nNpoLeccbl B XMMUYECKOM NPOMbILLIEHHOCTH

3.1.4 [enoBOi MHOCTPaHHbIN A3blK

3.1.5 KomnbioTepHble TEXHONOTMN B MalLIMHOCTPOEHUN

3.1.6 KoHCTpyupoBaHue 1 peXXMMHas ONTUMM3aLUa XUMUYECKOW TEXHUKM
3.1.7 MaremaTtnyeckme MeTOAbl B MHXEHEPUN

3.1.8 MawwuHbl 1 annapaTbl HegTe- 1 rasonepepabartbiBatOLLLMX NPesNPUATUI
3.1.9 HoBble KOHCTPYKLMNOHHbIE MaTepuabl

3.2 AucuMnavHbl U NPAKTUKN, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

3.2.1 BbINONHEHME, MNOATOTOBKA K NpoLeAype 3awnTbl 1 3aLLMTa BbIMYCKHOW KBaIMPUKALNOHHOW
paboTbl

3.2.2 TlMpomnsBoAcTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUC/e HAy4YHO-
nccnegosartenbckasa paboTa

3.2.3 [pomn3BoACTBEHHAaA NMpaKTuKa: TexHosornyeckas (MPOEKTHO-TEXHOMOMNYeCcKas) npakTmka

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNNAUNHBI (MOAY NS)

MK-1: CnocobeH NpoBOAUTb NMaTeHTHbIe UCCNeA0BaHUSA U ONpPeaesisaTh XapaKTePUCTUKK NPOLYKLNK

3HaThb:

YpoBeHb 1 OCHOBbI NPOBeAEHUSA NAaTEHTHbIX UCCNeL0BaHUIA, UMETb YaCTUYHO NpeLCTaBNeHne 0
NaTeHTHOM NMOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLUeHUiA, 3HaTb
COBPEMEHHbIE U NePCMNeKTUBHbIE KOHCTPYKLMY MaLlLWH 1 annapaToB XMMUYECKNX
Npou3BOACTB

YpoBeHb 2 OCHOBbI U METOAbI MPOBEAEHNA NATEHTHbLIX UCCeA0BaHNI, UMETb MOHOE NpeAcTaBaeHue 0O
NaTeHTHOM NMOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLUeHUiA, 3HaTb
COBPEMEHHbIE U NePCMNeKTUBHbIE KOHCTPYKLMY MaLlLWH 1 annapaToB XMMUYECKNX
Npou3BOLCTB

YpoBeHb 3 OCHOBbI M MeTOAbI NPOBEAEHNs NMaTeHTHbIX NCCNef0BaHN, OCHOBHbIE XapaKTePUCTUKN
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MPOAYKLMW BbINYCKAEMOW XMMUYECKOIA NPOMbILLINEHHOCTbIO, UMETb MOMHOE NPeACTaBNEHNE O
MaTeHTHOM MOMUCKE U HAX0XAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELUEHUN, 3HaTb
COBPEMEHHbIE ¥ NepCneKTUBHbIE KOHCTPYKLMUM MaLUMH U annapaToB XMMUYECKUX
MpPoOn3BOACTB

YMeTb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE NMPOBOAMTL NaTeHTHbIe UCCNeA0BaHMA N0 TeMe KypcoBOW paboThl,
NoAroTaBnMBaTh 3a8BKY Ha U3006peTeHune

YpoBeHb 2 Ha 6a30BOM YPOBHe MPOBOAMTL MaTEHTHbIE UCCNEL0BAaHMS MO TEMe KypCcOoBOW paboThl,
noAroTaBNMBaThL 3asBKY Ha M306peTeHMe

YpoBeHb 3 Ha MPOABMHYTOM YPOBHE NPOBOAWTbL NaTeHTHbIE UCCef0BaHNS N0 TEMe KypCcoBOli paboTsl,
NoAroTaBNMBaTh 3asBKY Ha M306peTeHMe

Bnagetsb:
YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMu NPOBOAUTL NaTeHTHbIE UCCNeL0BaHUA N0 TeMe KypCOBOiA
paboTbl, NOArOTaBAMBATb 3a9BKY Ha U306peTeHne

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblKaMy NMPOBOAUTbL MaTEHTHbIE UCC/IEL0BAHUSA MO TEMe KypCOBOM
paboTbl, NOArOTaBAMBATb 3a9BKY Ha U306peTeHne

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMu MPOBOANTL MaTEHTHbIE UCCNELOBaHUS MO TeMe KYpCOBOWA
paboTbl, MOAroTaBANBaTH 3as9BKY Ha N300peTeHune

MK-3: CnocobeH ynpaBnATb pesysbTaTaMu HayuYHO-UCCNef0BaTeIbCKUX U ONbITHO-
KOHCTPYKTOPCKUX paboT

3HaTb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE OCHOBHbIE MOHATUA B 06/1aCTW Hay4YHO-UCCeL0BaTE/IbCKMUX U OMbITHO-
KOHCTPYKTOPCKMX paboT, CBSA3aHHbIX C pa3paboTKOM MallUWH 1 annapaTtoB XMMMUYECKNX
NPON3BOACTB, 3HaTb, OCHOBbI NAHUPOBaHWA, OpPraHn3aLuio 1 ynpasneHne pesynbTaTamm
Hay4YHO-1cCcNefoBaTeIbCKUX N OMbITHO-KOHCTPYKTOPCKMX paboT

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHbIe MOHATUA B 061aCTV HAYYHO-UCCNEA0BaTENbCKUX U OMbITHO-
KOHCTPYKTOPCKMX paboT, CBSA3aHHbIX C pa3paboTKOM MallUWH 1 annapaTtoB XMMNUYECKNX
NPON3BOACTB, 3HaTb, OCHOBbLI NAHUPOBaHWA, OpraHn3aLuio 1 ynpasneHue pesynbtaTamm
Hay4YHO-1CcCNefoBaTeIbCKUX N OMbITHO-KOHCTPYKTOPCKMX paboT

YpoBeHb 3 Ha NPOJBMHYTOM YPOBHE OCHOBHbIE MOHATUS B 06/1aCTWU HayYHO-NUCCNE0BATENbCKUX U
OMNbITHO-KOHCTPYKTOPCKMX PaboT, CBA3aHHbIX C pa3paboTKOW MallvH 1 annapaTos
XVMUWYECKNX NMPON3BO/ACTB, 3HaTb, OCHOBbI MIAHMPOBAHMSA, OpraHM3aLMo U yNpaBieHue
pe3ynbTaTaMn Hay4YHO-WUCCNEA0BATENbCKUX U ONbITHO-KOHCTPYKTOPCKMX paboT

YMeThb:

YpoBeHb 1 (hopMynupoBaTb NPU3HAKM paboTbl COOTBETCTBYIOLLME HAYUYHO-UCC/EeL0BATENNbCKUM U OMNbITHO
-KOHCTPYKTOPCKUM paboTam, onpefensaTb HayYHYH HOBU3HY, NPaKTUYECKY 3HAYMMOCTb
paspabaTbiBaeMbIX KOHCTPYKLMIA MaLLUUH W annapaTtoB XMMUYECKUX NPON3BOLCTB

YpoBeHb 2 yMeTb 4aCTUYHO, He B MOIHOM 06beME yNpaBasTb pe3ynbTaTaMu Hay4YHO-UCCNef0BaTeIbCKUX
N ONbITHO-KOHCTPYKTOPCKUX paboT, HanpaBieHHbIMU Ha pa3paboTKy HOBOro
BbICOKOI(P(HEKTUBHOIO TEXHONOMMYECKOTro 060pyf0BaHNSA XMMUYECKMUX NPOU3BOLCTB

YpoBeHb 3 yMeTb CUCTEMAaTMU3MPOBAHHO YNpPaBiAaTb pe3y/ibTataMy Hay4YHO-UCCNe[0BaTe/IbCKUX N OMbITHO
-KOHCTPYKTOPCKUX paboT, HanpaB/ieHHbIMW Ha pa3paboTKy HOBOIO BblCOKOI(M(EKTUBHOIO
TEXHOJIOMMYeCcKOro 060pyLoBaHNA XMMNYECKUX NPON3BOLCTB

Bnapgetsb:

YpoBeHb 1 0CHOBaMu ynpasiaeHUs Hay4YHO-UCCNeA0BaTeIbCKNUX U ONbITHO-KOHCTPYKTOPCKUX paboT B
pamMKax BbIMONHEHUA KypCOBOM paboThl

YpoBeHb 2 CNOCOBHOCTHIO K OpraHn3auun u ynpasneHUi0 Hay4yHO-1UCcC/ef0BaTeNbCKUMMU U ONbITHO-
KOHCTPYKTOPCKUMM paboTaMu, HanpaBfeHHbIMU Ha pa3paboTKy HOBOMO
BbICOKOI(P(EKTUBHOIO TEXHONOMMYECKOro 060pyf0BaHNSA XMMUYECKNX NPOU3BOLACTB

YpoBeHb 3 HaBblKaMu ynpasieHUs pe3yibTataMy COOCTBEHHbIX HAYYHO-MUCCNeA0BaTeIbCKNUX M OMbITHO-
KOHCTPYKTOPCKNX paboT B pamKaX BbINMOIHEHWNS KYPCOBOW paboTbl

B pe3ynbTaTe 0CBOEHMS ANCLMMNIMHBbI 06yYaroLWMiACcs A0NXKEH
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4.1
411

4.2
421

3HaTb:

KOHCTPYKLMW, COBPEMEHHbIE HaNpaB/ieHUs NPy NPOEKTUPOBAHUW U MOLEPHU3AL MM MaLLWH U
annaparoB XMMUYeCKMUX NPOU3BOACTB, METOAbl U OCHOBbI MX pacyeTa.

YmeTb:

- 060CHOBAHHO BblIGMpaTb M3 LUMPOKOro CreKTpa TEXHOIOrn4Yeckoro obopynosaHua Hambonee

r|p|/|e|v|ne|v|b||7| TN MalWHbI AN annapata NPpUMEHNUTENBHO K YCNOBUAM U 3afavdam XMMUYECKOW
TEXHONOINK;

cTp. 5

4.2.2 - noArotaBnMBaTb TEXHUYECKME 33JaHNA Ha pa3paboTKy NPOEKTHbIX PeLUeHW;

4.2.3 -y4yacTBOBaTb B paCCMOTPEHUN Pa3IMYHON TEXHNYECKOW LOKYMEHTaLuK;

4.2.4 -noarotaBnMBaTb HEO6XOAUMbIe 0630Pbl, OT3bIBbI, 3aK/THOUYEHNUS;

4.2.5 -cocTaBNATb ONUCAHUA MPUHLMNOB AeACTBUAA M YCTPONCTBA NPOEKTUPYEMbIX U3LENNA N 06BHEKTOB
C 060CHOBAHMEM MPUHATBIX TEXHUUYECKNX PELLEHWNT

4.3 Bnapgetb:

4.3.1 HaBblKamy pa3paboTKM 3CKU3HbIX, TEXHUYECKUX N paboUynX NPOEKTOB TEXHUYECKNX Pa3paboTok C
MCMNoNb30BaHWEM CPEACTB aBTOMATMU3aLUN NPOEKTUPOBAHUSA U MePeLoBOro onbiTa pa3paboTku
KOHKYPEHTHOCMNOCOOHbIX U3aenuii

5. CTPYKTYPA U COOEPXAHUVE JANCUNNNNHBI (MOAY NA)
Koga HanmeHoBaHuve pasgenos u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.
Pasznen 1 O6Luye cBeagHNS
11 O6uime cBeleHUs 0

MallMHax u annaparax
XUMUYECKNX
npoun3BOACTB: TpeboBaHuA,
npeabaBnseMble K
060pYyA0BaHMNIO; OCHOBHbIE
aTanbl NPOEKTUPOBAHUS;
ncnoitaHuns /Tema/

BepeHune. Kpatkue 2 1 MK-1 rnK- ni1 0
CBefleHNs 13 nctopun 3 ni.2nz.1
XMMUYECKOW UHAYCTPUMN, Nn2.2 N2.3
OCHOBHbIE Hanpas/ieHns ee Nn2.4 n2.5
pasBuUTUA. 21 92 33
Knaccugpukaymsa 24
obopypoBaHus,

KOHCTPYKTWBHbIE
0COOEHHOCTWN, OCHOBHbIE
napameTpbl U PEXWUMbI €ro
paboTbl. /flek/
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®YHKUNOHANbHbIE
CMUCTEMbl MaLLUUH.
TpeboBaHus,
npeabsaBnseMble K
NMPoEeKTUpyeMOMY
060py0BaHMIO.
OcCHOBHbIe MeTO/bl,
ncnonb3yemole npu
pa3paboTke HOBOTO
obopypaoBaHus.
VcnbiTaHua MalwmnH 1
annapartos. VicTopuyeckne
CBELlEHMA 0 PasBuTUN
XUMUYECKON MHAYCTPUU B
Hallei cTpaHe K1 3a
pyb6exxom. Mpasuna un
HOpMbI PocTexHaz3opa.
MeTogbl, UCNONb3yeMble
npv NPOEKTUPOBAHUN
HOBOro 060pyA0BaHMSA.
PaboTbl, NPOBOAMMbIE NPK
NCNbITAHUN MALIUH K
annapartos /Cp/
Pasgen 2. 'mapomexaHmnyeckoe
obopyaosaHue

2.1 MepemMeLunBatroLme
ycTpoiictea /Tema/

Knaccugpukaymsa
nepemeLLnBaroLLnX
YCTPOWCTB.
MexaHun4yeckue
BpaljaroLmecs v
BMOpPaLNOHHbIE
nepemMeLunBaroLLme
ycTpoicTea. /Jlek/

OnpepeneHune
Ko3(huumeHTa 60KOBOro
[aBNeHns canbHUKOBOIO
ynnotHeHus /Mp/

OnpepeneHune
KPUTMYECKOWM 4acToTbl
BpaLLeHua Basa ¢ O4HOW
COCpPefOTOYEHHOWN Maccoli
1 0CEeBOW cunoin

/na6/

24

1

4

1

MK-1 MnK-
3

MK-1 rnK-
3

MK-1 rnK-

MK-1 rnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4
Nn2.5N3.1
n3.2
31 92 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4
Nn2.5N3.1
n3.2
31 92 33
34

0

0

cTp. 6
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OnpepeneHune 2 1
KPUTNYECKOW 4acToTbl

BpalLeHMs KOHCONbHOIO

Bana /Jlab/

KoHCTpyKLUuK 2 24
BpaLLaroLLMXcs u
BUOPMPYIOLLNX
nepemeLLnBaroLLnx
ycTpoiicTs. Bap6oTepsbl 1
nepemeLunsaroLme
YyCTpOICTBa TUNA «ras-
NUQT», YCNoBUA X
paboTOCMOCO6HOCTMN.
[OnagparmoBble n
NHXEKLNOHHbIe
cMmecutenn. MexaHusm
paboTbl yNbTPa3BYKOBbIX
nepemeLLnBatoLLnX
YCTPOWCTB, UX
KOHCTPYKL MK,
lMHeBmaTHyecKue,
rMApoANHAMMYECKUE U
YNbTPa3BYyKOBble
nepemelunsaroLme
ycTpolictea /Cp/

2.2 dunbTpbl ANs pasgeneHus
cycneHsuii /Temal/

Knaccupukaumns 2 1
(hnUnbTPoB. OUNLTPBI
nepuognyeckoro
fencTems. ®dunbTpnpeccol
paMHble, INCTOBbIE,
NnaTpoHHbIE,
aBTOMaTU4eckue Tuna
®MAK n ®rAKM.
OcHOBHble 3aTBOpPbLI A4
repmeTusaLmnm

unbTtpos /Nek/

MK-1 MnK-

MK-1 MnK-

MK-1 MnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
n3.2
31 32 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

0

0

cTp. 7
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2.3

3.1

®UNbTPbI HENPEPbLIBHOTO
pencteua. bapabaHHble,
OVCKOBbIE, TapenbyaTble,
Kapyce/ibHble ¥
NEHTOYHbIE
HenpepbIBHOAENCTBYOLL U
e BaKyyM@uibTpsbl.
dunbTprnpeccbl pamHble,
JINCTOBbIE, MaTPOHHbIE,
aBTOMaTuyeckue Tuna
®MNAK n ®MAKM.
OCHOBHbIe 3aTBOpPbI ANd
repmeTmsaumm @uibTpos.
bapabaHHble, ANCKOBbIE,
Tapenbyarble,
Kapyce/ibHble ¥
NEeHTOYHbIEe
HenpepbIBHOAENCTBYOLL U
e BakyymgpunbTpbl /Cp/
LleHTpudyrn /Tema/
Knaccugmkaums
LeHTpudyr. LieHTpudyru
nepuoanyeckoro
fencTema. MasTHUKOBbIE
1 camopasrpyatowmecs
huneTpytowne
ueHTpudyrmn /Nek/
MasaTHUKOBbIE U
camopasrpyxarouyuecs
hunsTpylowmne
LeHTpudyru. Metoanka
pacueta ycnosus
camopasrpysKu.
LleHTpudyru c
NMOPLUHEBO BbIFPY3KOii
ocafka, onpegeneHue
YCNOBUSA BbIFPY3KU.
ABTOMaTUYECKMNE

LeHTPU YT C HOXeBON
BbIFPY3KOIi 0cagkKa.
LleHTpudyrun tnna O L.
CeepxueHTtpudyru. /Cp/
Pasnen 3. TennoobmeHHoe
obopyaosaHue
TennoobmeHHble
annapartbl /Tema/

Knaccugmkaums
TENN006MeHHbIX
annapatoB. OcobeHHOCTH
KOHCTPYKLWIA OCHOBHbIX
y3nos. O6nactb
NMPYMEHEHNA pas3HbIX No
KOHCTPYKLUK
Tenn006MeHHNKOB. /Jlek/

24

1

24

2

MK-1 MnK-
3

MK-1 MnK-
3

MK-1 MnK-

MK-1 MnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

nii1niz
ni3nz.i
n2.2 N2.3
n2.4 n2.5
31 92 33
34 35

0

0

cTp. 8
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3.2

OnpepeneHune
TemnepaTypHbIX
HanpsHKeHWn Ha Mosenu
Ten006MeHHOro
annapara XecTKoro
Tuna /Mp/

WccneposaHne
Tenn006MeHHNKOB
pasNYHbIX
KOHCTpYKUWii /1a6/

Knaccugpukaymsa
TENN000MeHHbIX
annaparoB, 0CO6EHHOCTM
KOHCTPYKLMNIA OCHOBHbIX
y3nos. OnpegeneHne
Hanps>XeHWin B Kopnyce u
Tpy6Kax
Tenn00bMeHHUKOB
YKECTKOW KOHCTPYKLMUW.
O6nacTb NpUMeEHeHUA
pasHbIX N0 KOHCTPYKLUN
TENN006MeHHNKOB. yTn
NOBbILWEHNA
athheKTUBHOCTN paboThl
TennoobmeHHUKoB/Cp/

Tpyb6uatble neun /Tema/

Knaccugukaymsa
Tpy6uaTbIX neye.
PagnaHTHO-
KOHBEKLMOHHbIE Meyu.
OcHOBHbIe
3KCnyaTaloHHbIE
XapakTepucTtuku. /Nek/

PagnaHTHO-
KOHBEKLMOHHbIE Meyn,
OCHOBHble
aKcnnyaTayMoHHbIe
xapaktepnctuku. OueHKa
neyeit ¢ OIHOCTOPOHHMM K
LOBYXCTOPOHHUM
ob6orpesom Tpy6
pagnaHTHOW Kamepbl,
neyei ¢ HaCTU/bHbIM
nnameHem /Cp/

Pasgen 4. Xummueckne
peaxkTopb!

23

18

MK-1 MnK-

MK-1 MnK-

MK-1 MnK-

MK-1 rnK-

MK-1 MnK-

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
n3.2
31 32 33
34 35

ni1niz
ni3nz.i
n2.2 N2.3
n2.4
n2.5n3.1
n3.2
31 32 33
34 35

nii1niz
ni3nz.i
n2.2 Nn2.3
n2.4 n2.5
31 92 33
34 35

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

24

cTp. 9
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4.1 PeakTopbl gns
XUAKOGa3HbIX,
rasoXuaKoCTHbIX
MPOLLeCCOB U Cpef «ras -
TBepgoe Teno» /Tema/

O6uime cBefieHUs 0 2 1

XUMUYECKMX peakTopax.
Knaccugmnkauyns
peakTopoB. PeaKTopsbl
KOTeNIbHOro Tuna. Belbop
TuMa nepemeLLnBaroLLero
YyCTpPONCTBa. Y CTpONCTBa
4Ns Harpesa v
OXNaxaeHuns
peakLMOHHOM

maccsol. /fek/
VccnepgosaHue 2 4
TennoobmeHa npu
TEYEHWU XNLKOCTN B
Tpybax /Tp/

WccnenoBaHue npoueccos 2 4
HEen30TEPMUYECKOTO
nepemetwunsanus /Tp/

N3yueHune 2 2
rTMAPOAMHAMUKM

NCceBA0OXMKEHHbIX

cnoes /1a6/

MK-1 rnK-

MK-1 MnK-

MK-1 rnK-

MK-1 rnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

34

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4
Nn2.5N3.1
na3.2
31 92 33
24

ni1
niz2nz2.1
n2.2 N2.3
n2.4
Nn2.5N3.1
n3.2
31 92 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4
Nn2.5N3.1
na3.2
31 92 33
34

0

cTp.10
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5.1

PeakTopbl KOTE/IbHOIO
Tuna. Beibop Tuna
nepemMeLlnBaroLLEero
YCTpONCTBa. Y CTpOiNCTBa
ANa Harpesa u
OXNaxaeHuns
peakLMOHHOW macchbl.
Katanutunyeckne
peakTopbl, OCHOBHbIE
3N1eMEHTbI KOHCTPYKLNIA.
Ocob6eHHOCTH pacyeTa
peakTopoB
nepuoANYeCcKoro un
HenpepbIBHOTO 4EeNCTBUA.
PeakTopHble 6110kmn /Cp/
Pa3nen 5. MaccoobmeHHoe
obopyaosaHue
PeKTU(unKaLNOHHbIE U
abcopOLMOHHbIE
annaparbl /Tema/

K0noHHbIE
PeKTU(NKALNOHHbIE 1
abCcopOLMOHHbIE
annapatbl. KOHTaKTHbIE
TapefnbyaTble YCTPOICTBA.
XapakTepucTukn mn
CpaBHUTENbHAasA OLeHKa
pa3NNYHbIX TUMOB
Tapenok. OCHOBHbIE TUMBI
Hacafok. /Jlek/

OnpepeneHune
3th(heKTUBHOCTN PaboThl
PEKTUPUKALMOHHOWA
TapenbyaToi

KONOHHbI /Tp/

KonoHHbIe
PEKTUPUKALMNOHHbBIE U
abcopbLMOHHbIE
annapartbl. PacueTt
rabapuTHbIX pa3mepos.
KOHTaKTHble TapenbyaTble
YCTpOMCTBA.
XapaKTepuctnuku u
CpaBHUTEeNbHAasA OLeHKa
pasINYHbIX TUNOB
TapenoK. OCHOBHbIe TUMbI
HacagoK. OCOBEHHOCTM
paboTbl HacajouHbIX
KOJIOHH. TpybuaTble,
NHXEKLNOHHbIE 1
POTOPHbIE annapatsl /Cp/

18

18

MK-1 MnK-
3

MK-1 MnK-

MK-1 MnK-

MK-1 MnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
n3.2
31 32 33
24
ni1
niz2n2.1
n2.2 Nn2.3
n2.4 n2.5
31 92 33
24

0

cTp. 11
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IKP/ 2 2 MK-1 rnkK- 0
3
I9K3ameH/ 2 7 MK-1 rnkK- ni1 0
3 niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33
34 35

6. ®OH OUEHOYHbLIX CPEACTB

6.1. KOHTpO/ibHble BONPOChI N 3ajaHNs
OCHOBHbIE BOMPOCHI A/1d4 MoArotToBKM K 3KSAMEHY Mo gNCUUTTJTMHE
«COBPEMEHHBIE MALLWNHBI N AMTMAPATbBI XUMNYECKINX MPON3BOACTBx»:

1 MalunHbl 1 annapaTtbl XMMUYECKUX NPOU3BOACTB: OCHOBHbIe OMNpefesieHns; OCHOBHbIE
(PYHKLMNOHA/bHbIE 3/IEMEHTbI U CUCTEMbI MallnH. TpeboBaHUA K XMMUYECKOMY 060pyL0BaHUIO.

2. MalunHbl 1 annapaTtbl XMMUYECKUX NPOU3BOACTB: KacCU(uKauma TEXHONOTMYECKOT0
obopypoBaHuA. TpeboBaHMA K XMUMUYECKOMY 060pYA0BaHUIO.

3. MepemelnBaHve B XMMUYECKOW MPOMBbILLIIEHHOCTU: OMpefeNieHne, XapakTepucTUKKN npoLecca,
Knaccugukaumua nepemMeLlBaroLLLMX YCTPOUCTB. JZTIonacTHbIE U MaHeTapHble MeLanku.

4. MepemelnBaHWe B XMMUYECKOW MPOMBbILUIIEHHOCTU: OMpefeNieHne, XxapakTepucTUKKM npoLecca,
Knaccugukauua nepemMeLLBaroLLInMX YCTPOMCTB. MponennepHblie U BUHTOBbIE MELLANKN.

5. MepemelnBaHWe B XMMUYECKOW MPOMBbILLMIEHHOCTU: OMpejenieHne, XxapakTepucTuKM npowecca,
Knaccugukauma nepemMeLlBaroLLnMX YCTPOMUCTB. TYPOUHHbIE OTKPbITbIE U 32KPbIThbIE MELIASTKU.

6. MepemMelnBaHWe B XMMUYECKOW MPOMBbILLIIEHHOCTU: OMpefeNieHne, XapakTepucTUKN npoLecca,
Knaccugukaumua nepemMeLLBaroLLLNX YCTPOMUCTB. AKOPHbIE Y paMHble MeLLasnKu.

7. MepemelnBaHve B XMMUYECKOW MPOMBbILLMIEHHOCTU: OMpefeNieHne, XapakTepucTUKKN npoLecca,
Knaccugukaumua nepemMeLlBaroLLnNX yCTPOMCTB. LLIHEKOBbIE 1 IEHTOYHbIE MeLLanku.

8. MepemelinBaHWe B XMMUYECKOW NMPOMBbILLMIEHHOCTU: OMpejeNieHne, XxapakTepucTUKKM npoLecca,
Knaccuukauma nepemMeLlBaroLLnX ycTpoicTB. Cnocobbl CKNOUYEHUS 06pa3oBaHns BOPOHKN.

9. MepemellnBaHve B XMMUYECKOW MPOMBbILLIIEHHOCTU: OMpefeNieHne, XapakTepucTUKKN npoLecca,
Knaccugukaumua nepemMeLllBaroLLLnX yCTpoicTs. CanbHUKOBbIE YMIOTHEHUSA Baa.

10. MepemellnBaHVe B XMMUYECKOW MPOMbILLNIEHHOCTU: OMpejefieHne, XapakTepucTUKKN npoLecca,
Knaccugukaumua nepemMeLlBaroLLLMX YyCTPOUCTB. TOPLOBbIE YIOTHEHWUA Baa.

11. MepemellnBaHve B XMMUYECKOW MPOMBbILLMIEHHOCTU: OMpejefieHne, XapakTepucTUKKN npoLecca,
Knaccugukauma nepemMeLLBaroLLNX YCTPOMUCTB. BbpayMoHHble MeLlankm n nx npusojbl.

12. MepemellnBaHWe B XMMUYECKOW MPOMBbILLMIEHHOCTU: OMpefeNieHne, XapakTepucTUKKN npoLecca,
Knaccugukauma nepemMeLlBaroLLIMX YCTPOMCTB. MeLanku cneumnanbHbliX KOHCTPYKLMI (TpybyaTble,
niaHeTapHble, LUCKOBbIE, UMMEeNNEPHbIE U Mp.).

13. MepemMellnBaHWe B XMMUYECKOW MPOMBbILLMIEHHOCTU: OMpefeNieHne, XapakTepucTUKKN npoLecca,
Knaccugukaumua nepemeLlBaroLLnX yCTporucTs. NMHeBMaTMYeCcKMe nepemMeLlnBatoLLme ycTponcTea. Pacuér
MHEeBMATUYECKUX NepemMeLlnBatoLLnX YCTPOMCTB.

14. MepemellnBaHve B XMMUYECKOW MPOMBbILLNIEHHOCTU: OMpejefieHne, XapakTepucTUKKN npoLecca,
Knaccugukauma nepemMeLLBaroLLInMX YCTPOMUCTB. MMAPOANHAMUYECKME MepemellnBatoLLme yCTPOCTBa.
15. PasfeneHne reteporeHHbIx cuctem. OTcTamBaHue. ONeKTPOLEernapatopsl.

16. dunbTpoBaHMe: onpeaeneHne, ABMXYLLaa cuna, Knaccupukaums punbTpos. KamepHble 1 pamHble
hunnbTprpeccsl.

17. dunbTpoBaHWe: onpegeneHne, ABMXKYLLAa cuna, Knaccupurkaumsa puistpos. ®unbTprnpecc
aBToMatuyeckuii kKamepHblii (PMAK, ®IMAKM).

18. dunbTpoBaHKe: onpeaeneHue, ABMXKYLLAaa cuna, Knaccupukaums gunbTpos. MOpPU3OHTaNbHbIE U
BEPTUKa/IbHbIE JINCTOBbIE PUIBTPNPECCHI.

19. ®unbTpoBaHWe: OnpefenieHne, ABUXYLLAA cuna, Knaccupukaumsa unbTpos. MaTpoHHbI
thunbTpnpecc.

20. ®unbTpoOBaHWe: OMpefenieHne, ABUXYLLAA cuna, Knaccupukaumsa @unbTpos. bapabaHHbI BakyyM
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-OMNbTP HENPEPLIBHOTO AENCTBUS.

21. dunbTpoBaHME: onpegeneHve, ABMXKYyLas cuna, Knaccmukaums unbTpos. LUCKOBbIA BaKyyMm-
(hMNbTP HeNpPepbIBHOTO LeNCTBUA.

22. ®dunbTpoBaHMe: onpegeneHve, ABMXKyLas cuna, knaccmukauns gunbtpoB. KapycenbHbli 1
TapefibyaTblii BAKYYyM-(UIbTP HEMPEPLIBHOTO AeiCTBUS.

23. dunbTpoBaHMe: onpedeneHve, ABMXKYLAa cuia, Knaccuukauns @uabTpoB. JIEHTOUYHBIA BaKyyM-
(hMNbTP HeNpepbIBHOTO LeNCTBUSA.

24. LleHTpugyrnposaHue: onpejeneHue, ABUXYyLaa cuna, Knaccugpukaunsg mawunH. ®Ounbtpyrowme
MasiTHMKOBbIEe LLEHTPUGYIK C BbIFPY3KOI 0cafka yepes 60pT.

25. LleHTpuyrnposaHue: onpejeneHue, ABUXYyLaa cuna, Knaccugpukauns mawunH. ®unbtpyrowme
LeHTPUQYrn ¢ camopasrpyxaroLmmMca poTopom.

26. LleHTpugyrnposaHue: onpejeneHue, ABUXYLaa cuna, Knaccugpukaunsg mawunH. ®unbtpyrowme
LEHTPUGYrn ¢ MHEPLUOHHON BbIFPY3KOM OcajkKa.

27. LleHTpuyrnposaHue: onpejeneHue, ABUXYyLaa cuna, Knaccugpukaunsg mawunH. ®unbtpyrowme
LLeHTPUGYru ¢ NOpLIHEBON BbIrPY3KOW OCafKa.

28. LleHTpugyrnposaHune: onpejeneHue, ABMXKYyLLaa cuna, Knaccupumkaums mawnH. OcaguTenbHble
LLeHTPUQYrn HenpepbIBHOr0 AeiCTBUS.

29. LleHTpudyrupoBaHue: onpegeneHue, ABUXYyLWas cuna, Knaccugumkayma MawnH. TpybyaTble
CBEPXLEHTPUDYTN.

30. Tennoo6MeHHbIe annapartbl: Ha3Ha4YeHue, Knaccugukauuma, ABuXYyLLas cuia npolecca.
KoxyxoTpy64aTtble TeNN006MEeHHWNKIN XECTKOW KOHCTPYKLUMW. Y CnoBue nx pabotocnocobHOCTH.

31. Tennoo6MeHHbIe annapartbl: Ha3Ha4YeHue, Knaccuukauma, ABuXyLLas cuia npolecca.
KoxyxoTpy6uaTble TeN1006MEHHUKN C IMH30BbIM KOMMeHcaTopoM. O60CHOBaHWe HEOOXOAUMOCTM KX
NMPYMEHEeHNA.

32. Tennoo6MeHHble annapartbl: Ha3Ha4YeHue, Knaccupukauuma, ABuXyLas cuia npoiecca.
KoxyxoTpy64aTtble Ten1006MeHHMKKN ¢ U-06pasHbiMy Tpy6amu.

33. Tennoo6MeHHble annapartbl: Ha3Ha4YeHue, Knaccupukauma, ABuXyLas cuia npoiecca.

KoxyxoTpy64aTtble TeNN1006MeHHWKIN C MaBatoLLeli rofIoBKON. BapnaHTbl KOHCTPYKLUUK Yy3/a
repmeTn3aLmMm nnaBatoLLeid rofioBKu.

34. Tennoo6MeHHbIe annapartbl: Ha3Ha4YeHue, Knaccuukauma, ABUXYyLLas cuia npotecca.
TennoobMeHHMKKN Tuna «Tpy6a B Tpybe».

35. Tennoo6MeHHbIe annapartbl: Ha3Ha4YeHue, Knaccugukauuma, ABuXYyLLas cuia npolecca.
CnupanbHble TENN00OMEHHUKMN.

36. Tennoo6MeHHbIe annapartbl: Ha3Ha4YeHue, Knaccuukauuma, ABuXYyLLas cuia npolecca.
MnacTnHyaTblie TEN00OMEHHUKN.

37. TennoobMeHHbIe annapatbl: HazHa4YeHWe, Knaccuukaumsa, ABuXKyLas cuna npouecca. Annapatbl
BO3[YLUHOI0 OXNaXAeHuns.

38. Tennoo6MeHHble annapartbl: Ha3Ha4YeHue, Knaccuukauma, ABuXyLLas cuia npolecca.
NHTeHCcHdurKauma Tensionepeaym B TeNJI00OMEHHbIX annapaTax.

39. Tpy6uaTble neyn: HazHayeHue, Knaccugukaumsa. OCHOBHble TeNOTEXHUYECKME NOKasaTenn
Tpy6yaTbIX rneyven.

40. Tpy6uaTble neun: HaszHayeHue, Knaccugmkaumsa. OfHOKamepHasa Tpybyatas paguaHTHO-
KOHBEKLMOHHAasA neyb.

41. Tpy6uaTble neun: HaszHayeHue, Knaccugumkaumsa. Kopobuatble TpybyaTble ABYXCKaTHbIE MeYyM.
42. Tpy6uartble neun: HasHayeHue, Knaccuukaums. ey ¢ HACTUIbHLIM MIAMEHEM.

43. Tpybuatble neyn: HazHauyeHue, Knaccugpukayus. MHOronoToOYHbIE NMEYN C BEPTUKANbHbLIMU
3MeeBUKamu.

44, Tpy6uatble neyn: HaszHayeHue, Knaccugukaums. Meyn ¢ 6ecniameHHbIMU FOPeKaMu.

45. TpybuaTble neyn: HaszHauyeHue, Knaccuukaumsa. TpyOHble 3MEEBUKM U IKpaHbl TpybUaTbIX Meyeil.
OcCo06eHHOCTM 3KcnayaTaLum.

46. Tpybuatble neyn: HazHayeHue, Knaccupukauma. O60pyLoBaHME A1 CXXUTaHMA TOMIMBA.

47. Xumunueckue peaktopbl. HasHaueHue. Knaccugukaums. Npumepbl KOHCTPYKLNN.

48. XuMunyeckune peaktopbl. HasHauyeHue. Knaccuukauns. PeakTopbl HEMPEPLIBHOTO BbITECHEHNUS.

Mpumepbl KOHCTPYKLUN.
49. Xumunyeckme peaktopbl. HasHaueHune. Knaccudukanma. PeakTopbl HENpPepbIBHONO MHTEHCUBHOIO
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cMeLLeHns. TIpUMepbl KOHCTPYKLNN.

50. Xunmunueckue peaktopbl. HasHaueHue. Knaccuukaumus. PeakTopbl KOTE/IbHOTO TUMA.

51. XumMmnyeckume peaktopbl. HasHauyeHume. Knaccugumkaums. YCTpocTea A Harpesa M OXnaxaeHus
peakLMOHHOM Macchbl.

52. Xummnyeckue peaktopbl. HasHaueHue. Knaccudukayma. Katanutmueckue peaktopbl €
HenoABWXHbIM CNOEM KaTann3aropa 1 0CeBbIM pacnpefenieHNeM Cbipba.

54. XumMunyeckune peaktopbl. HasHaueHue. Knaccumkauma. Katanmtnyeckne peakTopbl €
paguanbHol nogaveli cbipba.

55. XvMnyeckme peakTopbl. HasHayeHue. Knaccudukauuns. PeakTop KataiMTUYECKOro KpekuHra.
56. XumMmnyeckume peaktopbl. HasHauyeHune. Knaccugumkaums. PeakTopHble 6/10K1 € napanfiefibHbiM
pacnonoxXeHnem annapartos.

57. XumMnyeckme peaktopbl. HazHaueHue. Knaccuukaums. PeakTopHble 6/10KM C COOCHbIM
pacnonoXeHnem annaparos.

58. MaccoobMeHHble KOJIOHHble annapaTbl. KOHTaKTHble Tape/nbyaTble YCTPOWCTBA. XapaKTepucTuku
N CpaBHUTENbHAA OLLeHKa Pa3fIMnyHbIX TUNOB Tapenok.

59. MaccoobMeHHble KOJIOHHble annapaTbl. OCHOBHbIe TUMbl HacagoK. OcobeHHOCTU paboTbl
Hacafo4HbIX KOJIOHH.

60. MaccoobMeHHble Tpy6UaTble, MHXEKLMWOHHbIE Y POTOPHbIE annapaTbl.

6.2. TeMbl NNCbMEHHbIX paboT
TeMbl KypCOBbIX paboT:
PacuéT cTaHgapTM30BaHHOIO TEN/00O0MEHHOr0 annapara Tuna "Tpy6a B Tpy6e".
PacyéT cTaHAapTM30BaHHOI0 KOXYXO0Tpyb6yaToro Tensi006MeHHOro annaparta.
PacuéT cTaH4apTM30BaHHOIO anmnapaTa ¢ Ten1006MeHHON py6alLKoi 1 NepeMeLllnBaloLWL M YCTONCTBOM.
6.3. POH[ OLLEHOYHbIX CPEeACTB
Mpunaraetcs.
6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB
Bonpocobl Ang KoNM0KBUYMOB 1 cobecefjoBaHNA; KOHTPOJIbHbIE 33aHNA; BOMPOCHI ANA NMOLTOTOBKMN K
3K3aMeHY; KOMMJIEKT TECTOBbIX 3aJaHWiA.

7. YYHEBHO-METOANYECKOE N MHPOPMALIMOHHOE OBECIMNEYEHWVE ANCUUTNJTNHbBI
7.1. PekomeHayemMasa nuTepaTtypa
7.1.1. OcHoBHasa nuTepartypa

ABTOpHI, 3arnasue W3paTenscTBO, rog
N1.1 ToHukapos V. ., PacyeTbl MalnH 1 annapaToB XMMUYeCKNX Npom3BoAcTB  M.: Anba-M,
MoHukapos C. W., 1 HedTerasonepepaboTkn (MpumMepsl 1 3agaun): yyeb. 2008
Paukosckuit C. B. nocobue
N1.2 Muxanés M. @., PacueT 1 KOHCTpynpoBaHMe MallWH 1 annaparos M.: OOO "Toproso
TpeTbakoB H. M.,  XuMuU4yecknx nNpomn3BoACTB: [NpumMepbl 1 3agaun: yyeb. -N3paTenbckuii
MwunbuyeHko A W., nocobue dom "APUNC", 2010
306HMH B. B,
Mwuxanes M. ®.
N1.3 LUWepbun C. A OCHOBbI TeOopuyK Tenno0o6MeHa U Ten1006MeHHbIE AHrapck: AI'TA,
annapatbl:y4ye6. nocobue 2014
7.1.2. JononHUTeNbHaa nutepartypa
ABTOpHI, 3arnasue M3paTenscTBo, rog
N2.1  NawmHcknin A KoHCTpynpoBaHMe CBapHbIX XMMUYECKUX annapartos: M.: [ "AnbdaHc",
A., TONYNHCKWIA CNpaBOYHMK 2008
A P.
N2.2  NawuHckuin A OCHOBbI KOHCTPYMPOBaHUS 1 pacyeTa XMMUYECKOW M.: OO0 1A
A., TONYNHCKNIA annapartypbl: CNPaBOYHUK "AnbaHc", 2008

A P.
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n2.3

n2.4

n2.5

n3.1

Nn3.2

a1

32

33

34

35

ABTOpHI, 3arnasue M3patenscTBO, rof
JomaHckuii M.B., MawuHbl 1 annapatbl XUMUYECKNX MPON3BOACTB. .
Wcakos B. ., MpuMepbl 1 3agayn: yyeb. nocobue MalunHoCcTpoeHue,
OcTpoBckuia I 1982

M., PewaHoB A
C., Cokonos B.
H., Cokonos B. H.

MoHnkapos V. ., MalluHbl 1 annapatbl XMMUYECKUX MPOM3BOACTB: M.:
MepenbirnH O. A,  y4eGHUK MallunHOCTPOeHNe,
JopoHuH B. H., 1989
FainHynnmH M. T.
UepHOoObINbCKNIA MalunHbl 1 annapaTbl XMUMUYECKUX NPOU3BOLACTB M.:
. L. MallunHOCTPOeHNe,
1975
7.1.3. MeTognyeckune pa3paboTku

ABTOpHI, 3arnasue N3patenscTBo, rof
CanbkoaB A I, MallurHbl 1 annapaTbl XMMUYECKUX NMPON3BOACTB: AHrapck: AI'TA,
Wepbun C. A, MeTO/l. YKa3 no BbINOMH. nabop. paboT 2005
TutoBa H.A
CanbkoBa A. T"., MaLlunHbl 1 annapaTbl XMMUYECKUX MPOU3BOACTB: AHrapck: AI'TA,
LUlepbuH C. A, MeTOZA. YKa3 no BbIMOJIH. nabop. pabot 2005
TutoBa H.A

7.2. lNepeyveHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALWOHHON ceTn ” NHTepHeT”
MoHukapos, V. N. KoHCTpynpoBaHue 1 pacyeT 3/1IeMeHTOB XMMUYECKOro 060pyA0BaHUS:
yue6HuK / .. MoHukapos, C.N. NMoHnKapos. - Mocksa : Anba-M, 2010. - 382 c.: un.; . ISBN
978-5-98281-174-5. - TeKCT : aneKTpPOHHbINA. - URL: https://znanium.com/catalog/product/184786
(nata obpaweHmsa: 11.11.2018). - Pexxum foctyna: no nognucke.

CemakuHa, O.K. MalwwmHbl 1 annaparbl XMMUYECKUX, HedTenepepabaTbiBatoLLUX U
He(hTeXMMMNYECKMX NPon3BoACTB :ydeb. nocobue / O.K. CemakunHa ; TOMCKUI NONUTEXHNYECKNI
YHUBEPCUTET. - TOMCK : 134-B0 TOMCKOro noaMTexXHUYeckoro yHmsepcurteTa, 2016. - 154 c. -
ISBN 978-5-4387-0693-9. - TeKCT : 3M1€KTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043924 (pata obpawenus: 11.11.2018). - Pexxum goctyna:
Mo MoAmnucke.

MoHwnkapos, . . MawwunHbl 1 annaparbl XMMUYECKUX NPOU3BOACTB N HedTerasonepepaboTKku:
YuebHuk / N.W. MoHunkapos, M.I". [aliHynnuH. - 2-e n3g., nepepab. u gon. - Mocksa : Anba-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3M1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/106863 (gata o6pauieHus: 11.11.2018). - Pexxum goctyna:
Mo MoAMucke.

OCHOBbI pacyeTa M KOHCTPYMPOBaHWA MalLWH 1 annapaTos fnepepabaTtbiBalOLLNX NPOVU3BOACTB :
yyebHuK / B.M. 3umHsakos, A.A. KypoukuH, 1.A CnuupiH, B.A YyryHos. — Mocksa : UH®PA-
M, 2019. — 360 c. — (BbicLuee ob6pa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/17664. - ISBN 978-5-16-010566-6. - TeKCT : 31eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/1016412 (pata obpaweHus: 16.05.2019). - Pexxum goctyna:
no noAanucke

depoposckuii, K. KO. TennoBoi 1 rmgpaBnmyecknin pacyeTbl peKynepaTuBHOro Ten1006MeHHOro
annapata / ®egoposckuii K.KO. [Znanium.com, 2017, Bbin. Nel1-12, cTtp. 0-0]. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/854606 (gata obpalieHus:
16.11.2018). - Pexxum gocTtyna: no nognumcke

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019

CPOK fgeicTtema 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemnyeckas nuueH3nsa: cepuitHbiin Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropga]


https://znanium.com/catalog/product/184786
https://znanium.com/catalog/product/1043924
https://znanium.com/catalog/product/106863
http://www.dx.doi.org/10.12737/17664
https://znanium.com/catalog/product/1016412
https://znanium.com/catalog/product/854606
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7.3.1.3 Office Pro + Dev SL [FocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok

pevicteus 3 rogal
7.3.2 TepeyeHb NH(POPMALMOHHbBIX CNPAaBOYHbIX CUCTEM

7.3.2.1 EpuHoe OKHO focCTyna K MH(pOopMaLnoHHbIM pecypcam
7.3.2.2 UPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnmnorteka eLIBRARY.RU

7.3.2.4 TexakcnepTt

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pa3oBaTeNbHbIX TEXHOOTUN

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8.1

8.2

8.3

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)

Y4yebHble ayauTopun Ana NnpoBefeHns yuyebHbIX 3aHATUI BCex BUAOB. Aya. 326. 665835, T.
AHrapck, yn. Yainkosckoro, . 60, yue6Hblii kopnyc Ne 1. Aya. 326. 665835, r. AHrapck, yn.
YalikoBckoro, a. 60, yuebHblii kopnyc Ne 1. TexHU4Yeckune cpefcTBa 00yYyeHUs: MynbTuMeana
npoekTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenogasaTens - 1LWT.; CACTEMHbIA 610K - 1 WT.
CneuunanusnpoBaHHaa Mebenb: gocka (Menosas) - 1 wWT.; CTON npenogasartens - 1 wWrT.; cTyn
npenogaeatens - 1WT.; CTON CTYAeHYECKUIA LBYXMECTHbIN - 20 WT.; CKaMbs CTy[eHYecKas
fABYXMecTHad - 20 L.

NabopaTopHble yCTaHOBKMW: nabopaTopHas yCTaHOBKa M0 U3YYeHUIO TUAPOLUHAMUKN
MCeBLOOXVDKEHHbIX CMOEB - 1 WWT.; nabopaTopHas yCTaHOBKa MO U3YYEHUIO HACbIMHON U UCTUHHOM
NMOTHOCTU AUCMEPCHBbIX MaTepuanoB 1 BbiBNIEHWE CBOMNCTB, HEOOXOAUMBIX 418 COPTUPOBKM
yactuy - 1wrt.; nabopaTopHasa ycTaHOBKa No MccnefoBaHMIO npoLecca Hen3oTepMMUYecKoro
nepemewnBanms - 1wrT.; nabopatopHas yCTaHOBKA MO U3YYEHUIO Pa3/INYHbIX KOHCTPYKLUI
Tennoo6MeHHNKOB - 1 WWT.; NnabopaTopHas yCTaHOBKa NO MCCNeA0BaHMNIO TeN1006MeHa npu
TEeYEHUU XNAKOCTKN B Tpybax - 1 wT.; nabopaTopHas yctaHoBKa “BnunsiHue pasmepa gpoobswmx
LLIApOB Ha NPOU3BOANTENBHOCTb OapabaHHON MenbHULbI” - 1 WT.; NabopaTopHas ycTaHOBKa
“OnpegeneHne KPUTUYECKOW 4acTOTbl BpaLlleHMsa KOHCOMbHOTo Bana” - 1 wrt.; nabopatopHas
yCTaHOBKa “OnpefeneHne KPUTMUECKOM 4acTOThl BpaLleHns Bana C 04HOI COCPeAOTOYEHHONA
Maccoi n oceBoW cuoin” - 1 wT.; nabopaTopHas yctaHoBKa “OnpegeneHne KoapgpuumeHTa
6OKOBOr0 AaBNeHNs Ca/lbHUKOBOIO YM/IOTHEHNUA” - 1 WT.

Ayantopun Ans camocToAaTeNIbHOW paboThl. UnTanbHbIl 3an. 665835, 1. AHrapck, yn. YalikoBcKoro,
[. 60, yuebHbIli kopnyc Ne 1 YuTanbHblii 3an Ha 180 nocagouHbiX MecT. TeneBn3op, CUCTEMHbI
6noK. TpaguuMOHHbIe CUCTEMATMYECKNI, anthaBUTHbIA KaTanorn, TeMaTuyeckme KapToTeku.
KHWXKHbI QoHA ynTanbHoro 3ana. 3 MK - paboune mecta 6ubnnotekapein, KCepokc, NpuHTep. 3an
3M1eKTPOHHON MH(opmMauumn. 6 nonb3osatenbckux MK ¢ Bbixogom B VIHTepHeT, 11K - pabouee
MecTo 6mubnmoTekaps, ckaHep. ®oHa CD- n DVD-ROM, cogepXalnx pasnmyHyo nHpopmaumio:
KaTanoru, KHUru, npunoXeHus K nepuognyeckum n3gaHusam, obyyaroLime nporpaMmmbl,
3HUMKNONEeANN 1 T.0. DNEKTPOHHbIe 6UGANOTEeUHbIe 6a3bl AaHHbIX (CAB «Mpbuc»). docTyn K
CNpaBOYHO-NPaBoBOi cucteme «KoHCynbTaHT Mac»

9. METOOANYHECKWE YKA3AHWNA O/TA OBYUAKOWNXCA MO OCBOEHWIO

OucunnnnHa “CoBpeMeHHble MaLLWHbI K annapaTbl XMMUYECKUX NMPON3BOACTB” NPEnofaeTcs B BUAe
NeKUWid, NpakTUYecKnx v nabopaTopHbIX 3aHATUI. Ha nekumax npu n3noXxXeHnn matepuana cnegyet
N0Nb30BaTbCA UNMOCTPATUBHBIM MaTepruanom, OPUEHTUPOBAHHbLIM Ha UCMONb30BaHNE MYyNbTUMEANIAHOTO
npeseHTaLMOHHOr0 060pyoBaHuA. Mpu BbINOAHEHWM NPAKTUYECKUX paboT no ANCUUnNInHe
“CoBpeMeHHble MalIMHbI 1 annapaTbl XMMUYECKUX NPOM3BOACTB”, 06yyatoLmecs 4O/MKHbI BNajeTb
HaBblKaMu paboTbl CO CMpaBOYHMKAMU M KaTanoramm. O6pas3oBaTte/ibHble TEXHONOTUN: MeTOq
Npo671eMHOro U3N0XeHUs MaTepmana, Kak IeKTOPOM, Tak U 00yyaroLLMMCS; CaMOCTOATE/IbHOE YTeHMe
obyyarowmmMuca y4ebHow, yuebHO-MeTOANYECKONM 1 CNPaBOYHON NUTepaTypbl U Nocnegytolee
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MCMONb30BaHME MOYUYEHHbIX 3HAHMI Ha MPAKTUYECKUX M NabopaTopHbIX 3aHATUAX. B TeueHue
npenogasaHua gucunnanHbl “CoBpeMeHHbIe MalIWHbI U annapaTbl XMMUYEeCKMUX NPOM3BOACTB” B KayecTBe

(hopm TekyLlell aTTecTaumMmn 06yUatoLMXCH UCMONb3YHOTCS cobGecesoBaHmne, KOMTOKBUYMbI 1
TeCTUpOBaHMe.



MWHUCTEPCTBO HAYKU W BbICLLEFO OEPA3OBAHWA POCCUWNCKON GEAEPALINNA

defepanbHOe rocyfapcTBeHHOe 6I0KETHOe 06pa3oBaTe/lbHOE yUpeXxaeHne BbICLLEero
obpasoBaHuA

«AHTapCKUN rocyapCTBEHHbIN TEXHUYECKUIA
(®rBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMWHa
«0? » 02 r.

TeopeTnyeckme 0CHOBbI pacyeTa XMMNUYECKOro
obopynoBaHus
paboyas nporpamma gMCcuUMUNAnUHbl (MOAYNSA)

3akpensieHa 3a Kageapoii MallnHbl U annapaTbl XMMUYECKMX NPOM3BOACTB

Y4ebHbIi nnaH 215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02 "TexHonoru4yeckue MalUWHBbI
obopyposaHue"
Keanutukauymsa MarmcTp
®dopma 06yyeHus 3ao4Has
O61as 6 3ET
Yacos no yuyebHOMy 216 Bunabl KOHTPONA Ha Kypcax:
B TOM Yuche: 3K3ameHbl 2
ayAMTOpPHbIE 3aHATUSA 20 KypcoBble paboTbl 2
caMmocToaTenbHas paboT 187
4acoB Ha KOHTPO/b 9

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 2
o MToro
Bug 3aHATUI v P

Nekunmn 8 8 8 8
MpakTuyeckune 12 12 12 12
B TOM uyucne B 4 4 4 4
thopme
npaKT.noAroToBKM
MToro aya. 20 20 20 20
KoHTakTHas paboTa 20 20 20 20
Cam. paboTa 187 187 187 187
Yacbl Ha KOHTPONb 9 9 9 9

NToro 216 216 216 216
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Mporpammy coctaBui(un):
KTH, goueHT Kadeapbl MAXM, LW ep6un C.A.

PeueH3eHT(bl):
KTH, 1-bii1 3am. reH. aup. OO0 HTL, «pkyTckHNNxnummaw», KysHeyos K.A.

Pabouas nporpamMmma gMCLUNNHBbI
TeopeTMYeCcKne OCHOBbI pacyeTa XMMMUYeCKoro 06opyfoBaHus

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

®epgepanbHblil rOCYJapCTBEHHbIN 06pa3oBaTe/bHbIN CTaH4APT BbICLLEro o6pa3oBaHus - Marucrparypa no
Hanpas/fieHNto NoAroTosky 15.04.02 TexHoMOrMyeckne MawHbl 1 o6opyaosaHue (npmkas MuHobpHayku
Poccun ot 14.08.2020 r. Ne 1026)

COCTaBJ/IEHa Ha OCHOBaHUN y‘-le6HOI'0 nnaHa:

HanpasneHune 15.04.02 "TeXHONOrMYeckKme mallnHbl 1 060pyaoBaHune”
0106peHHOr0 Y4YéHbIM COBETOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ogob6peHa Ha 3acegaHnn YMC (akynbTeTa

Cpok gerictBus nporpammbl: 2025-2028 yu.r.

MpoTtokon oT 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 3aBepLuatoLLas NoAroToBka 06yvaroLMXca 415 NPOeKTHO-KOHCTPYKTOPCKOM M Hay4HO-
nccnefoBaTeNbCKOW eATENbHOCTI B 06/1aCTV NMPOEKTUPOBAHMSA U 3KCMyaTalmm
TeXHOIOTMYeckoro 060pya0BaHMst XUMUYECKMNX NPON3BOACTB

2.3A0AUN

2.1 HayuuTb obyyarouierocs ahYeKTUBHO NCMNOb30BaTh 3HAHWSA, MOMYYEHHbIE MPU N3YUYEHNN
NPeALWecTBYOLWMNX UCLUNINH, ANA PELUeHU KOHKPETHbIX NMPaKTUYeCKUX 3ajay, CBA3aHHbIX C
MPOEKTUPOBaHNEM 1 3KCMyaTalmeil 060pyJ0BaHNA XMMUYECKMX NPOU3BOACTB. Takxe
Heo6Xxo4umMo chopMUpPOBaTb HaBbIKW MOATOTOBKN TEXHUYECKUX 3aflaHWii Ha pa3paboTKy
MPOEKTHbIX pPeLleHnii; pa3paboTKM 3CKU3HbIX, TEXHUYECKUX 1 paboUumX NPOEKTOB TEXHUYECKNX
pa3paboToK C NCNONb30BaHWEM CPEACTB aBTOMaTU3aL MM NMPOeKTUPOBaHWUA U NepesoBoro onbiTa
pa3paboTKN KOHKYPEHTHOCNOCOBHbIX U34eNNiA; y4acTus B paCCMOTPEHUN Pa3/IMYHON TEXHUYECKOW
[LOKYMEHTaLmMKn; NoAroToBKM He06X0AUMbIX 0630p0B, 0T3bIBOB W 3aK/IHOUEHWIA; ONMcaHus
MPUHLMMOB AEWCTBUS M YCTPOWCTBA NPOEKTUPYEMbIX U3LENNIA 1 06HEKTOB C 060CHOBaHMEM
MPUHATBIX TEXHUYECKUX PeLLEeHU

3. MECTO AnCumnniamHbl B CTPYKTYPE OOI
Lukn (pasgen) OOMM: 61.B.02
3.1 Tpeb6boBaHuA K NpeaBapuUTe/IbHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 MaremaTnyeckoe Mofe/iMpoBaHne XMMUKO-TEXHOMOTMYECKMX MPOLLECCoB 1 060pyA0BaHUA

3.1.2 TexHONorm4yeckne NpPoLEecchbl B XMMUYECKON MPOMBbILLIEHHOCTM

3.1.3 [enoBOi MHOCTPaHHbIN A3bIK

3.1.4 KomnbloTepHble TEXHON0MNU B MaLLINHOCTPOERHUN

3.1.5 KoHCTpyupoBaHue 1 peXXxMMHas ONnTUMMMU3aLmusa XMMUYECKOM TEXHUKM
3.1.6 Marematnyeckne MeToAbl B MHXEHEpUu

3.1.7 MawunHbl 1 annapatbl He(hTe- U razonepepadaTbiBalOLWNX NPEANPUATUI
3.1.8 HoBble KOHCTPYKLUOHHbIE MaTepuansl

3.1.9 OnTumMmn3aLmsa XMMUKO-TEXHOTIOTUYECKNX MPOLLECCOB

3.2 AucuMnavHbl U NPAKTUKN, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOayNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

3.2.1 BbINONHEHME, MNOATOTOBKA K NpoLeAype 3awnTbl 1 3aLLMTa BbIMYCKHOW KBaIMPUKALNOHHOW
paboTbl

3.2.2 TlMpomnsBoAcTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUC/e HAy4YHO-
nccnegosartenbckasa paboTa

3.2.3 [pomn3BoACTBEHHAaA NMpaKTuKa: TexHosornyeckas (MPOEKTHO-TEXHOMOMNYeCcKas) npakTmka

4. KOMNETEHUMN OBYYAKLWENOoCHd, dOPMVNPYEMBbIE B PE3SY/IbTATE OCBOEHUHA
AncumMniamnHbl (MOAYNA)
MK-2: CnocobeH npoBoAnTb paboThbl N0 06paboTKe N aHaNM3y Hay4YHO-TEXHUYECKOW MHGopMaLnum n
pe3ynbTaToB UCCeL0BaHUN

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YpOBHE METOAbl 06paboTKM M aHa/M3a Hay4YHO-TEXHUYECKOW UHopMaLum un
pe3ynbTaTtoB UCCNeL0BaHUA N pacyeTOB XMMUYECKOro 060pyoBaHNs

YpoBeHb 2 Ha 6a30BOM YPOBHE MeTOAbl 06paboTKU 1 aHanM3a Hay4YHO-TEXHUYECKON MHpopMaLum 1
pe3ynbTaTtoB UCCNeL0BaHWUA N pacyeTOB XMMUYECKOro 060pyoBaHNs

YpoBeHb 3 Ha NPOABUHYTOM YPOBHe MeTOAbl 06pab0oTKM 1 aHann3a Hay4YHO-TEXHUYECKON MH(opMaLumn 1
pe3ynbTaToB MCCMeLOBaHU N pacyeTOB XMMUYECKOro 060pyAoBaHuA

YMeTb:

YpoBeHb 1 Ha NOPOroBOM YpOBHE MPOBOAUTL PaboTbl N0 06paboTKe M aHaNN3y Hay4YHO-TEXHUYECKOW
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NH(opMaunn, pe3ynbTaToB UCCe[0BaHUIA N pacveTOB XMMUYECKOro 060pya0BaHmMs
YpoBeHb 2 Ha 6a30BOM ypOBHe NPOBOANTL PaboTbl N0 06paboTKe 1 aHaNn3y HayYHO-TEXHUYECKON

NH(OopMaunn, pe3ynbTaToB UCCe[0BaHUIA N pacveToB XMMUYECKOTro 060pya0BaHmMs
YpoBeHb 3 Ha NPOABUHYTOM YPOBHEe NPOBOAUTL paboTbl N0 06paboTKe 1 aHaNnU3y HayYHO-TEXHUYECKON

NH(OopMaLnn, pe3ynbTaToB UCCe[0BaHUIA N pacveToB XMMUYECKOTro 060pya0BaHmNs

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE HaBblKamu MPOBOANTL PaboTbl N0 06paboTKe N aHaNM3y Hay4HO-
TEXHUYECKOW UH(opMaL MK, pe3ynbTaToB UCCef0BaHUI Y PACYETOB XUMNYECKOTO
o6opypoBaHus

YpoBeHb 2 Ha 6a30BOM ypPOBHe HaBblKaMy MPOBOAUTbL PaboThl MO 06pabOTKe M aHaNU3y Hay4Ho-
TEXHUYECKOW UH(OopMaL MK, pe3ynbTaToB UCCef0BaHNI Y PaCHeTOB XUMNYECKOTO
obopypoBaHua

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKaMy MPOBOAWUTL PaboTbl N0 06paboTKe M aHaNN3y Hay4Ho-
TEXHUYECKOW UH(opMaL MK, pe3ynbTaToB UCCef0BaHUI Y PaC4eTOB XUMNYECKOTO
o6opypoBaHus

MK-3: CnocobeH ynpaBnATb pesysbTaTaMu HayuYHO-UCCNef0BaTeIbCKUX U ONbITHO-
KOHCTPYKTOPCKUX paboT

3HaThb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE OCHOBHbIE€ MOHATUSA B 061aCTU Hay4YHO-UCCNef0BaTeIbCKUX N OMbITHO-
KOHCTPYKTOPCKMX paboT, MeTOAUKN pacyeTa XMMUUYECKOro 060pya0BaHNS

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTU HAYYHO-UCCNEA0BATENbCKUX U ONbITHO-
KOHCTPYKTOPCKNX paboT, OCHOBbLI MIaHUPOBaHWA, OpraHn3aunio 1 ynpasneHne pesynbtaTamm
Hay4YHO-UCCNef0BaTeNbCKMUX U OMbITHO-KOHCTPYKTOPCKMX paboT B paMKax, MeTOAMKM pacyeTta
XUMUYECKOro 060pyA0BaHuA

YpoBeHb 3 Ha MPOABUHYTOM YPOBHE OCHOBHbIE€ MOHATUS B 06/1aCTU HayUYHO-UCCeL0BaTeIbCKUX U
OMbITHO-KOHCTPYKTOPCKMX paboT, OCHOBbI MIaHUPOBAHMWA, OpraHu3aLnio 1 ynpasneHume
pesyfibTataMy Hay4YHO-UCCNef0BaTeNbCKUX U ONbITHO-KOHCTPYKTOPCKNX paboT, METOAMKM
pacyeTa XMMUYecKoro o6opyaoBaHus

YMeThb:

YpoBeHb 1 (hopMynupoBaTb NPU3HAKW paboTbl COOTBETCTBYIOLLME HAYUYHO-UCCeL0BATENIbCKUM U OMbITHO
-KOHCTPYKTOPCKUM paboTam, onpeensTb HayYHY HOBU3HY, MPaKTUYECKY 3HAYMMOCTb U
aKTya/IbHOCTb PaboTbl MO pacyeTy M MPOEKTMPOBAHNIO XUMUYECKOTo 060pyA0BaHMS

YpoBeHb 2 yMeTb 4aCTUYHO, He B NMOJIHOM 06beMe yNpaBasaTb pe3ybTaTaMu Hay4YHO-UCCNef0BaTeIbCKUX
N ONbITHO-KOHCTPYKTOPCKMUX paboT, HanpaBieHHbIMW Ha pa3paboTKy U pacyeT HOBOrO
BbICOKO3(P(HEKTUBHOIO TEXHONOMMYECKOTro 060pyf0BaHNSA XMMUYECKMNX NPOU3BOLACTB

YpoBeHb 3 yMeTb CUCTEMAaTU3MPOBAHHO YNpPaBiATb pe3y/ibTataMy Hay4YHO-UCCNe[0BaTe/IbCKUX N OMbITHO
-KOHCTPYKTOPCKUX paboT, HanpaB/ieHHbIMW Ha pa3paboTKy 1 pacyeT HOBOIFO
BbICOKOI(P(HEKTUBHOIO TEXHONOMMYECKOro 060pyf0BaHNSA XMMUYECKMX NPOU3BOLCTB

Bnagethb:

YpoBeHb 1 OCHOBaMU yrpaB/iieHWUA Hay4YHO-UCCIef0BaTENbCKMX U OMbITHO-KOHCTPYKTOPCKNX paboT,
MeTOAMKaMU pacyeToB XMMUYECKOro 060py0BaHmns

YpoBeHb 2 CNOCOBHOCTHIO K OpraHn3auun v ynpasneHUi0 Hay4yHOo-1UCcC/ef0BaTeNbCKUMU U ONbITHO-
KOHCTPYKTOPCKMMM paboTaMu, HanpaB/ieHHbIMU Ha pa3paboTKy M pacyeT HOBOrO
BbICOKOI(P(EKTUBHOIO TEXHONOMMYECKOro 060pyf0BaHNSA XMMUYECKNX NPOU3BOLACTB

YpoBeHb 3 HaBblKaMUu yMpaBneHns pe3ynbTaTtamun COOGCTBEHHbIX HAYUYHO-UCCNEA0BaTENbCKUX U OMbITHO-
KOHCTPYKTOPCKMX paboT, MeTOAMKaMM pacyeToB XMMUYECKOro 06opyfoBaHumsa

B pe3ynbTaTe 0CBOEHMS ANCUUNINHBI 00yYatoLWniics ONXKEH

4.1 3HaTb:
4.1.1 OCHOBHble TEOPETUYECKNE 3AaKOHOMEPHOCTHU, NUCMNOJb3yeMble NPK pacyeTax U MPOEKTMPOBaHUM
XMMWUYECKOro 060pyaoBaHums

4.2 YMeTb:
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421 - paccynTbiBaTbh MallHbI N annapaTbl, NX 3IEMEHTbI C MaKCMMa/lbHO BO3MO>XHbIM
NCMNosib30BaHNEM CTaHAAPTHbIX VI3,CI,€]'II/II7I NP KOMMOHOBKE KOHCTPYKLWNW B LIE/TOM;

4.2.2 - NoAroTaB/AMBaTb TEXHWYECKME 3afaHNA Ha Pa3paboTKy NPOEKTHbIX PeLleHNiA;

cTp. 5

4.2.3 - pa3pabaTbiBaTb 3CKU3HbIE, TEXHNYECKME N paboymne NPOEKTbl TEXHNYECKNX pa3paboTok ¢
MCNob30BaHMEM CPeACTB aBTOMaTU3aLMy NPOEKTMPOBaHMA M NepefoBOro onbiTa pa3paboTku

KOHKYPEHTHOCMOCOOHbIX U3AeNnii;

4.2.4 -yyacTBOBaTb B PaCCMOTPEHUW PA3/INYHOW TEXHNYECKON AOKYMEHTaLUN;

4.25 -nogrotaBnneatb HEOO6X0AUMbIE 0630pbl, OT3bIBbI, 3aKNHOYEHWS;

4.2.6 - coCTaBnATb ONMCAHUS NPUHLUNOB AEACTBUA N YCTPOINCTBA NPOEKTUPYEMbBIX M3AENNI N 06BEKTOB

C 060CHOBAHNEM MPUHATBIX TEXHUYECKUX PELLEHN

4.3 Bnapetsb:
4.3.1 - meTofamu onpefeneHns OCHOBHbIX 3KCMAyaTalMOHHbIX NOKa3aTenein N XapakTePUCTUK MaLLVH 1
annapaToB XMMNYECKNX NPOU3BOLACTB

Koz
3aHATUA

11

5. CTPYKTYPA N COAEP>XAHWE gognNCUnNmn/iHbl (MOAY NA)

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

TeM /Bug 3aHATUSA/
Pasznen 1 O6Luye cBeagHNS

O6uime cBeleHUs 0
pacyeTax XMMMUYECKOro
obopyaoBaHua /Tema/

BepneHune. OCHOBHbIe
MeTOAbl, NCMO/b3yeMble
npu pacyeTax
obopypoBaHusa. MeTtoguka
onTUMM3aLnM pasmMepoB
060pyf0BaHMA 13 YCNOBWIA
MWHUMaNbHOW
MaTepunanoemMKocTu u
MUHWUMa/IbHOW naowaan
NMOBEPXHOCTM

kopnyca /Jlek/
OnpegenexHue
ONTUMaNbHbIX pasmMepoB
060pyf0BaHNA U3 YCIOBWUIA
MWHUMaNbHOW
MaTepunanoemMKocTu u
MUHWUMa/IbHOW Naowaan
NMOBEPXHOCTM

kopnyca /Tp/
VicTopnueckune ceegeHus o
Pa3BUTUU XMMUNYECKOIA
WHOYCTPUK B HaLLel
CTpaHe U 3a pyoexxom.
MeTofbl, UCNONb3yeMble
npv NPOEKTUPOBaHUN
HOBOTo 060pyL0BaHNUA.
MeTognka onTuMmsaumm
pasmepos

o6opyaoBaHus /Cp/

Kypc
2 0,5
2 1
2 24

KomneTeH-
urm

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

Nutepatypa WHTe

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 32 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

paKT.

0

MNprmeyaHme
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2.1

Pasgen 2. TeopeTnyeckme
OCHOBbI pacyeTta
TVAPOMEXaHNYECKOr0
060pya0BaHMA
TeopeTnyeckne OCHOBbI
pacuyeTa annapaTos C
nepeMeLLnBaKoLLNUMM
ycTporictBamu /Tema/

MocnenosaTenbHOCTb 2 0,5
pacuyeTa annapaTos C
mellankamu. Pacuer
MeXaHNYeCcKnx
BpaLLaroLLmecs u
BMOpaLMOHHbIX
nepeMeLLnBaroLLmnx
YCTPOWCTB. PacueT
MOLLHOCTH
nepemMeLLnBaHUA n
MOLLHOCTW NPUBOJA.
PacueT canbHMKOBOTO
yNnoTHeHusa. Pacyer
TOPL,OBOro
ynnotHeHus /Nek/

OnpegeneHne MoOLLHOCTY 2 1
nepemMeLLnBaHus 1 nogodop
npueoga /Mp/

PacueT canbHUKOBbIX 1 2 1
TOPLLOBbIX
ynnoTHeHui /Mp/

MeToanka pacyeta Bana 2 1
nepemeLLnBaroLLero

ycTpovictea /Jlek/

PacueT Bana Ha 2 1
BMOPOYCTOMUYMBOCTb,

YKECTKOCTb 1
npouHocTs /Mp/

MK-2 MnK-
3

MK-2 rnK-

MK-2 rnK-

MK-2 MnK-

MK-2 rnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
n2.6n3.1
31 92 33

24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5
Nn2.6N3.1
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 32 33

24

0

cTp. 6
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2.2

PacueT mewanku u3 2 1
ycnosusa npoyHoctu /Tp/

PacueT MexaHM4ecKunx 2 28
BpalLaroLmecs u
BMOpaLMOHHbIX
nepemMeLLnBatoLLLMX
YyCTPOWCTB. PacueT
MOLLHOCTHU
nepemMeLLnBaHuA n
MOLLHOCTMK NpuBOJA.
PacueT canbHMKOBOTO
ynnoTHeHusa. Pacyer
TOPLLOBOr0 YN/IOTHEHUS.
PacueT Bana Ha
BMOPOYCTORUYMBOCTb,
YKeCTKOCTb M MPOYHOCTb.
PacueT nHeEBMATUYECKUX,
rMAPOLMHAMUYECKNX 1
YNbTPa3BYKOBbIX
nepemMeLLnBatoLLLmMX
ycTpoicTs /Cp/
TeopeTnyeckne OCHOBbI
pacyeTa 060py0BaHUSA
LNS pasgeneHns
reTeporeHHbIX

cuctem /Temal/

MocnenoBaTenbHOCTb 2 1
pacyeTta pUNLTPOB ANA

pa3feneHns CycneHsmi.

OnpepeneHune

NMpPoOn3BOANTENIBHOCTH

(hmnbTpa M NOBEPXHOCTYU

thunbTpoBaHus. MNoabdop

unbTpa /Nek/

Pacuet n nogbop 2 1
(mnbTpos /Mp/

MK-2 MnK-

MK-2 rnK-

MK-2 MnK-

MK-2 MnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

0

0

cTp. 7
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31

MocnepnosaTenbHOCTb 2 1
pacueTa LeHTpUQyr.
dakTop pasfeneHns un
NHAEKC
NMpPON3BOANTENBHOCTH.
OnpepeneHune
NMpPOn3BOANTENIbHOCTH
0cagnTenbHOM
ueHTpugyru. Moabop
LeHTpudyru. Metoanka
pacueTa ycnosus
BbIFPY3KM 0cafka ans
LeHTPUQYr pasinyHbIX
KOHCTpYKuuin /Nek/

PacueTt n nogbop 2
ueHTpudyr /Tp/

[

Pacuer 2 28
NPOU3BOAUTENIBHOCTU
(hMNbTPOB AN pas3feneHns
cycneHsuii. Onpegenexune
MOBEPXHOCTU
(mnbTpoBaHua. Mogbop
tunbTpa. Moabop
LeHTpudyru. Metoanka
pacyeTa ycroBus
BbIFPY3K/ 0cajka ans
LeHTPUMYr pasinyHbIX
KOHCTpYKuunin /Cp/

Pasgen 3. TeopeTnyeckme
OCHOBbI pacyeTa

TEMN/1006MEHHOI0
o6opynoBaHWA

PacueT Tenn006MeHHbIX
annapartos /Tema/

MocnenosaTenbHOCTb 2
pacuyeTta TenJI000MeHHbIX
annapatoB. MPOeKTHbIN 1
NMOBEPOYHbIA pacyeTsbl
TENN000MeHHbIX
annapatos. OnpefeneHue
Hanps>XeHWin B Kopnyce u
Tpy6Kax
Tenn00bMeHHNKOB
YKECTKOW KOHCTPYKLMUMW.
Bbibop ctaHgapTHoro
TennoobMeHHuKa. MyTn
MOBbILLIEHNA

3 (PeKTUBHOCTM paboThl
TennoobmeHHUKOB /flek/

[

MK-2 MnK-
3

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

nz2.6
31 92 33

34

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4 n2.5
Nn2.6
31 92 33
34

0

cTp. 8
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3.2

4.1

MpPOEKTHBIN 1
NMOBEPOYHbIA pacyeTsl
Ten1006MeHHbIX
annapartos. Bbibop
cTaHAapTHOro
TennoobmeHHuka /Mp/

MpPOeKTHbIA ©
MOBEPOYHbIN pacyeThbl
TEnN000MeHHbIX
annapatos. OnpegeneHune
HanpsHKeHWA B KOpnyce K
Tpy6Kax
Tennoo06bMeHHUKOB
XECTKON KOHCTPYKLUW.
Bbibop cTaHgapTHOrO
TennoobmMeHHuKa. MNytn
NOBbILWEHNA
3athheKTUBHOCTN PaboThl
TennoobmeHHnKoB/Cp/

Pacuet TpybyaTbIX
neven /Tema/

Knaccugpukaymsa
TpybuaTbiX neyei. Pacuer
OCHOBHbIX
aKcnayataLMoHHbIX
XapaKTepUCTUK PagnaHTHO
-KOHBEKLMOHHbIX MeYyei.
PacueTt TeopeTU4ecKoMm
TemnepaTtypbl ropeHus
Tonnuea /Nek/

OnpejgeneHne 0CHOBHbIX
TENN0TEXHNYECKNX
nokasatenei TpybyaTbix
neuewi /Mp/

PacueT TeopeTnUecKoli
TemnepaTypbl ropeHus
Tonnuea /Cp/

Pa3gen 4. Teopetnyeckue
OCHOBbI pacyeTa
peakLIOHHOr0 060py0BaHA
PacueT peakTopos a1
XUAKOGa3HbIX,
rasoXXuaKoCTHbIX
NpoLEeccoB 1 cpef «ras -
TBEpAoe Teno» /Temal/

1

28

1

1

18

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

MK-2 MnK-

MK-2 rnK-

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4 n2.5
n2.6
31 92 33
34
ni1niz2
ni3nz2.i
n2.2 N2.3
n2.4 n2.5
n2.6
31 32 33
24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5

n2.6
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

24

cTp. 9
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51

PacueT peaktopos 2 1 MK-2 MkK-
KOTeNibHOro tuna. PacyeTr 3
YCTPOICTB ANA Harpesa un

oxXNlaxXaeHns

peakLMOHHOM Macchbl.
Ocob6eHHOCTH pacyeTa
peakTopos
nepuoanYECcKOro un
HenpepbIBHOIO
nenctens /Nek/

PacueT Tensic06MeHHOr0 2 1 MK-2 MNkK-
YCTpOWCTBa peakTopa. 3
PacueT Tennosoi

n3019UMKN peakTopa

(pereHepatopa) /Tp/

PacueT KoathmumeHTa 2 1 MK-2 MkK-
MofesHoro AencTeuns 3
peakTopa Nepuoamn4ecKoro

penctsua /Mp/

PeakTopbl KOTE/IbHOIO 2 28 MK-2 MNnkK-
TMna. YcTpolicTea ans 3
Harpeea 1 oxnaxgeHus

peakLuMOHHOM Macchbl.

Katanutunyeckne

peakTopbl. OCO6eHHOCTH

pacuyeTa peakTopoB

nepuoAnYecKoro un

HenpepbIBHOTO AencTBmA.

PeakTopHble 610kK /Cp/

Pa3gen 5. Teopetnyeckue
OCHOBbI pacyeTa
MacCOOOMEHHbIX arnnaparos

Pacuer
PEKTUDUKALNOHHbBIX U
abcopOLMOHHbIX
annapartos /Tema/

OnpepeneHne pasmepos 2 1 MK-2 MkK-
KOJIOHHbIX 3
PEKTUHNKALVNOHHBIX Y

abCcopbLUMOHHbIX

annapatos. Pacyer

KO/IOHHbIX annapaToB Ha

BETPOBYIO Harpysky u

cencMmuyeckune

Bo3geincTeua /Nek/

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 92 33

34

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 32 33

24

ni1niz
nianz2.i
n2.2 N2.3
n2.4 n2.5
n2.6
31 92 33
34

0

cTp.10
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PacueT rabapuTHbIX
pasMepoB KOJIOHHbIX
annapartos. Pacyer
KO/IOHHbIX annapaToB Ha
BETPOBYIO Harpysky u
cencMmumyeckune
Bo3geicteua /Mp/
PacueT KONMOHHbIX
annapaTtoB Ha BETPOBYH)
Harpysky u celicmmueckme
Bo3geincteua /Cp/

33

MK-2 MnK-

MK-2 rnK-

ni1niz
nianz2.i
n2.2 N2.3
n2.4 n2.5
n2.6
31 92 33
34
ni1niz2
nianz2.1
n2.2 N2.3
n2.4 n2.5

n2.6
31 32 33
24

MNK-2 NK- 111 11.2 0
3 nianz2.1
n2.2 Nn2.3
n2.4 n2.5
n2.6
31 32 33
34
MK-2 NK- 111 11.2 0
3 ni3
nianz2.1
n2.2 Nn2.3
n2.4 n2.5
n2.6
31 32 33
24

IKP/ 2 2

/9K3ameH/ 2 7

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI U 3aaHNg
Bonpocbl 4ng NOATOTOBKM K 3K3aMeHY N0 AUCUUNANHE « TeopeTuyeckne 0CHOBbI pacyéta XMMMUYECKOro
060pya0BaHNA»

1 OCHOBHbIe MapameTpbl A5 pacyérta MawuH U annapatoB XMMUYECKUX NPOM3BOLCTB.

2. OnpepfeneHne onTUManbHbIX rabapMTHbIX pasmepoB annapaToB W3 YC/OBUA MUHUMaNbHOW
MaTepPUaNoEMKOCTH.

3. OnpepfeneHne onTUManbHbIX rabapuTHbIX pasmepoB annapaToB W3 YCMOBUA MUHUMaNbHOW
6OKOBOW NOBEPXHOCTH.

4. MepemellnBaHMe B XMMUYECKOW MPOMBbILLIEHHOCTU: OMpejeneHne, XxapakTepucTUKN npolecca.

PacyéT moLHOCTV NpMBOLA NPWU NaMUHAPHOM pexxume nepemeluBaHns. OCHOBHble (hakTopbl. cXoHble
[aHHble, Nocnefo0BaTeNbHOCTb M 3a4a4u pacyéTa.

5. MepemelnBaHWe B XMMUYECKOW NMPOMBbILLIEHHOCTU: OMpejeneHne, XxapakTepucTUKN npolecca.
PacyéT moLwHOCT NpuBoAa Npu TYpOYNEHTHOM pexunme nepeMelinaHnsa. OCHOBHbIE (aKTOPbI.
VicxofHble faHHbIe, NOCNELOBATE/IbHOCTbL U 33434 pacyéTa.

6. MepemelinBaHWe B XMMUYECKOW MPOMBbILLIEHHOCTU: OMpejeneHne, XxapakTepucTUKN npouecca.
PacuéTt Bana Ha BUGpPOYCTONYMBOCTL. PacuéTHas cxema. OnacHble ceYeHNs. Y cnosue BUOGPOYCTONUNBOCTH
Ba/IOB NepemeLLBatoLLLMX YCTPOUCTB.

7. MepemelunBaHne B XMMUYECKOM MPOMbILIIEHHOCTU: ONpejeneHne, XapakTepuCcTUKM npouecca.
Pac4yéTt BanoB no ycnoBmAM XXECTKOCTN. PacyéTHaa cxema. OnacHble CeyeHWs. Y C/ioBMe XXECTKOCTU Bana.
8. MepemelunBaHne B XMMUYECKOM MPOMbILLIIEHHOCTU: ONpejeneHne, XapakTepuCcTUKM npouecca.

Pac4yéTt Bana no ycnoBuaM nNpovyHocTn. PacuéTHaa cxema. OnacHble CevyeHns. Y cnoBme NpPoOYHOCTY Bana.

cTp. 11

9. PacuéTt calbHMKOBbIX YNNOTHEHWIA. PacuéTHas cxema. MICXOAHbIe AaHHble, NocnefoBaTeNlbHOCTb U
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3ala4yn pacyéTa.

10. Pacuyét TopuOBbIX YNJOTHEHWIA. PacuyéTHasa cxema. MicxofHble faHHble, NOCNef0BaTENbHOCTL U
3afla4yn pacyéTa.

11. MepemellnBaHWe B XMMUYECKOW MPOMBbILLIEHHOCTU: OMpejeneHne, XxapakTepucTUKN npoLecca.
PacyéT nHeBMaTMyeCKMX nepemMeLLBaroLLNX YCTPOMCTB.

12. ®dunbTpoBaHWe: onpegeneHue, ABMXKYLLAa cuna, Knaccugpukaunsa punbTpos. PacuéTt noBepxHocTu
(PMNbTPOBAHNUA.

13. LleHTpugyrnposaHue: onpejeneHue, ABMXKYyLLaa cuna, Knaccupukaums mawnH. daktop
pasfefnieHnsa N MHOEeKC NPON3BOAUTENIbHOCTH.

14. LleHTpugyrnposaHue: onpejeneHue, ABMXKYyLasa cuna, Knaccupumkaumsa mawunH. Pacuet
NMPOV3BOANTENIBHOCTN OCAAUTENbHBIX LEHTPUYT.

15. LleHTpuyrnposaHue: onpegeneHue, ABUXYLaa cuna, Knaccugpukaunsg MaluH. Ycnosue
BbITPY3KM 0CafiKa B PUAbLTPYIOLWMX LEeHTPUyrax ¢ caMopasrpyxarLwmnmcs poTopom.

16. LleHTpuhyrnposaHue: onpegeneHue, ABUXYLaa cuia, Knaccugpukaunsg MawuH. Ycnosue
BbIFPY3KM 0CajKa B PUIbTPYIOLWMX LEHTPUDYrax ¢ MHEPLUOHHONM BbITPY3KOI OcajkKa.

17. LleHTpuyrnposaHue: onpegeneHue, ABUXYLaa cuna, Knaccugpukaunsg MaluH. Ycnosue
BbIFPY3KM 0CajKa B PUIbTPYIOLWMX LEHTPUPYrax ¢ NOPLUIHEBON BbIrPY3KOM ocajka.

18. TennoobmeH: ABMXYLWAA CWNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Pacyét TennoBol Harpysku.

19. TennoobmeH: ABMXYLWAA CWNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. TensoBoi 6anaHc. PacyéT TpebyeMoro pacxoja u temnepaTypbl TENJOHOCUTENS.

20. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Tennootgavya. Pacuét koahduumeHTa TennooTgaun. Kputepuii Hyccenbta.

21. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTel. Tennonepegaya. Pacyér koagurumneHTa Tensonepegayn.

22. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Cnoco6bl NOBbIWEHNS 3P HEKTUBHOCTU TENI006MEHHOT0 060pYyL0BaAHMS.

23. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. PacyéTt n noAbop NoBEPXHOCTH TensoobMeHa.

24. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Tennosas U30NAUNA: Ha3HaYeHWe, pacyéT u nogbop.

25. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Pacyét HanpsHKeHWN B aIeMeHTaxX KOHCTPYKLUUN TeNN1006MEHHOro 060pyA0BaHuS.

26. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. PaKTopbl, BANAIOLWME HA BbIOOP KOHCTPYKLUMUW TENJI006MEHHOTO0 annapara v Ha pacnpefeneHume
Tens0HOCUTENEN.

27. TennoobmeH: ABMXYLLas CUla, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble Cnocobbl nepeHoca
TennoTbl. BbiABneHWe 1 pacyéT y3na Ternsioo6bMeHHOro annapara ¢ HaubobLUMUN TeMnepaTypHbIMU
HanpPsXeHNAMMU.

28. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHbIE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. Pacyét Temnepatypbl CTEHKMW, pa3fenstoLeil TenI0HOCUTENN.

29. TennoobmeH: ABMXYLWAA CWUNa, OCHOBHblE 3aKOHOMEPHOCTU, 31eMeHTapHble cnocobbl nepeHoca
TennoTbl. MMapaBanyeckuii pacyéT Tenn006MeHHbIX annaparos.

30. TennoobmeH: ABMXYyLWas cuna, OCHOBHbIE 3aKOHOMEPHOCTU, 3/1eMeHTapHble cnocobbl nepeHoca
TennoTbl. Tpybyartble Meyn: HasHayeHue, Knaccuukauns. PacyéT OCHOBHBIX TEMOTEXHUYECKMNX
nokasartenei Tpybyatbix neyen.

31. TennoobmeH: ABMXKYyLWas cuna, OCHOBHbIE 3aKOHOMEPHOCTU, 31EMEHTapHbIe Cnocobbl nepeHoca
TennoTbl. TpybyaTtble Neyn: HasHavyeHue, Knaccupukaums. Cnocobbl NOBbILWEHNS 3P HEKTUBHOCTU MEYei.
32. TennoobmeH: ABMXYyLWas cuna, OCHOBHbIE 3aKOHOMEPHOCTU, 31EMEHTapHbIe Cnocobbl nepeHoca

TennoTbl. TpybuaTble Meyn: HasHayeHue, Knaccupmkauma. Pacyét TeopeTMYecKoin TemMmnepaTypbl ropeHus
TOMNNBA.

33. Xunmunueckne peaktopbl. HasHaueHue. Knaccugurkaums. Pacuét peakTopoB KOTE/bHOIO Tuna.
34. XumMmunyeckume peaktopbl. HasHauyeHue. Knaccuumkaymsa. PacyéT yCcTpoilcTB A4Na Harpesa u
OXNaXKAEHNSA PeakLMOHHON Macchbl.

35. XumMunyeckune peaktopbl. HasHaueHune. Knaccuumkayma. OcobeHHOCTU pacyéra peakTopos
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NepuoLMNYecKoro gencTams.

36.

37.

38.

39.
40.

cTp.13

XumMmnyeckme peaktopbl. HazHaueHue. Knaccuukaums. Ocob6eHHOCTU pacyéTta peakTopoB
HenpepbIBHOIO AENCTBUA.
Xunmunueckne peaktopbl. HasHaueHue. Knaccngukauyma. PacyéTt koaguumeHTa nonesHoro
[eCcTBUS peakTopa NepuoMYecKoro gencraus.
OnpefeneHne OCHOBHbIX Pa3MepOB KOJIOHHbIX PeKTU(MUKALUOHHbLIX U abCOPOLMOHHBIX
annaparos.
PacyéT KO/MIOHHbIX annapaToB Ha BETPOBYHO Harpysky.

PacuyéT KOMOHHbIX annapaTtoB Ha CencMu4Yeckne BO3AENCTBUS.

6.2. TeMbl NNCbMEHHbIX paboT

TemaTuKa KypcoBbIx paboT npegycMaTpmBaeT NOAPO6HOE M3YUeHUe, aHa3 U NPAaKTUYECKOe NPYMeEHeHMe
TEOPeTMYECKMUX OCHOB pacyeTa XMMMUUYECKOro 060pyA0BaHNs AN PELLEHMS NOCTaB/IEHHbIX PYKOBOAUTENEM

3agay

Mpunaraetcs.

6.3. POH[ OLEHOYHbIX CPEeACTB

6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB

Bonpockl Ans KONNOKBUYMOB M COGECej0BaHUS; KOHTPO/IbHbIE 3a[jaHNs; BONPOCHI /15 MOAFOTOBKM K
3K3aMeHY; KOMM/EKT TEeCTOBbIX 3afaHNiA.

7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECIMNEYEHVE ANCUNMNNHBI

nii

niz2

nL3

nia

nz.1

n2.2

n2.3

n2.4

ABTOpbI,
MoHwnkapos N. U.,
MoHwnkapos C. U.,
PaukoBckuii C. B.

Mwuxanés M. @.,
Tpetbakos H. IM.,
MwunbuyeHko A .,
306HUH B. B.,
Muxanes M. .

Wepbun C. A

Wepbun C. A

ABTOpbI,
NawmHckunin A
A., TONYNHCKWIA
A P.

NawnHekunin A
A., TONYMHCKNIA
A P.

[JomaHckuii U. B.,
Ncakos B. .,
OcTpoBckuia I
M., PewaHoB A
C., Cokornos B.
H., Cokonos B. H.

MoHnkapos N. U.,
MepenbiruH O. A,
JopoHuH B. H.,

laliHynnmH M. T.

7.1. PekomeHayemMasa nuTepaTtypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue

PacuyeTbl MalWnH K annapaTtoB XMMNUYECKNX MPONU3BOACTB

N He(pTerazonepepaboTky (NpUmepsbl 1 3agayun): yyebd
nocobue

PacuyeT N KOHCTPyMpOBaHWe MallUH 1 annapaToB
XMUMUYECKMX NPOU3BOACTB: MpuMepbl 1 3a8a4n: y4eo.
nocobue

OCHOBbI TeOpuY Tenno0o6MeHa U TeN1006MEHHbIE
annapatbl:y4ye6. nocobue
Onopbl annapaToB XMMUYECKOW NPOMbILLIEHHOCTH.
KoHCTpyKUmMu 1 pacyet: yyeb. nocobue

7.1.2. JononHUTeNbHaa nuteparypa

3arnasue

KoHCTpynpoBaHue CBapHbIX XMMUYECKUX annapaTos:
CNpaBoOYHUK

OCHOBbI KOHCTPYMPOBaHMA W pacyeTa XMMUUECKO
annapartypbl: CNpaBOYHUK

MalmrHbl 1 annapatbl XMMUYECKUX NPOU3BOLCTB.
Mpumepbl 1 3agaumn: yyeb. nocobue

MalurHbl 1 annapatbl XMMUYeCKNX NPON3BOACTB:
YUYEOHMK

N3patenscTBo, rof
M.: Anbha-M,
2008

M.: OOO "Toproso
-N3paTenbcKuii
Oom "APUNC", 2010

AHrapck: AI'TA,
2014

AHrapck: AI'TA,
2015

N3patenscTBo, rof
M.: [ "AnbaHc",
2008

M.: OO0 1A
"AnbsiHC", 2008

I
MallnHOCTpOeHMe,
1982

M.:
MallnHOCTpOeHMe,
1989
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n2.5

n2.6

n3.1

a1

32

CX]

24

ABTOpHI, 3arnasue M3patenscTBO, rof
UepHOObINbCKNIA MaluunHbl 1 annapaTbl XMUMWYECKUX NPOU3BOLACTB M.:
n. n. MallnHOCTpOeHMe,

1975
CanbkoBa A. I'., AnnapaTbl HEPTEXUMUYECKMX, AHrapck: AI'TA
Moponnenos E. He(hTenepepabaTbiBaOLWMX N XMMUYECKUX Npou3BoacTe. 2014
B., Lep6uH C. PacueT Ha NPOYMHOCTL: y4eb.-MeToA. nocobue
A., AchamoB A
A
7.1.3. MeTognyeckune pa3paboTku

ABTOpHI, 3arnasue WM3paTenscTBoO, rog
CanbkoaB A T, MaluunHbl 1 annapaTbl XUMUYECKUX NPON3BOACTB: AHrapck: AI'TA,
TutoBa H.A MEeTOJ. YKa3aHua K pacyeTy YNJIOTHeHWNIA BpaLyaroLwmxcs 2002

BaNOB AN5 CTYA. AHEB. U 3a04H. 06yyeHus criey. 1705

7.2. TepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALWOHHONM ceTn ” HTepHeT”
MoHukapos, V. N. KOHCTpyMpoBaHMe 1 pacyeT 3/1IeMEHTOB XMMUYECKOT0 060pYA0BaHUS:
yuyebHuk / .. MoHukapos, C.M. NMoHnkapos. - Mocksa : Anbha-M, 2010. - 382 c.: un.; . ISBN
978-5-98281-174-5. - TeKcCT : aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/184786
(nata ob6pateHuns: 11.11.2016). - Pexxum goctyna: no NoArnucke.

CemakuHa, O.K. MawwuHbl 1 annaparbl XMMUYECKUX, HedTenepepabaTbiBalOWmX n
HeTeXMNYeCKNX Npon3BoACTB :y4yeb. nocobue / O.K. CemaknHa ; TOMCKUA NONUTEXHUYECKUIA
YHUBEPCUTET. - TOMCK : M34-B0 TOMCKOro NoinTexHn4yeckoro yHueepcutera, 2016. - 154 c. -
ISBN 978-5-4387-0693-9. - TeKCT : 3M1€KTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043924 (pata obpaweHus: 11.11.2016). - Pexxum goctyna:
Mo MoAMucke.

MoHwnkapos, . . MawuHbl 1 annapartbl XMMUYECKUX NPOU3BOACTB N HedTerasonepepaboTKku:
Y4ebHuk / .. MoHunkapos, M.I". FaiHyninH. - 2-e n3g., nepepab. v gon. - Mockea : Anba-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3M1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/106863 (gata obpaweHns: 11.11.2016). - Pexum gocTyna:
Mo MoAnucke.

OCHOBbI pacyeTa ¥ KOHCTPYMpPOBaHWA MallnH 1 annapaTos nepepabaTbiBarOLLUX NPOU3BOACTB:
YyebHuk/3umHakos B.M., KypoukuH A A, CnnubiH N.A n gp. - Mocksa : HALL MH®PA-M,
2016. - 360 c. (BO: bakanaspwuat) ISBN 978-5-16-010566-6. - TeKCT : 3N1€KTPOHHbIA. - URL:
https://znanium.com/catalog/product/494036 (gata obpaweHns: 11.11.2016). - Pexum gocTyna:
Mo MoAmnucke.

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019

CPOK fgeicTteuma 3 rogal

7.3.1.2 NanoCAD 11 Plus [AKagemunueckas nuueH3nsa: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropga]

7.3.1.3 Office Pro + Dev SL [FocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok

pevicteus 3 rogal
7.3.2 TepeyeHb NH(POPMALMOHHbBIX CNPABOYHbIX CUCTEM

7.3.2.1 EpuHoe OKHO focCTyna K MH(pOopMaLnoHHbIM pecypcam
7.3.2.2 NPBEUC

7.3.2.3 HayuHas anekTpoHHas 6ubnmnorteka eLIBRARY.RU
7.3.2.4 Texakcnept

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX


https://znanium.com/catalog/product/184786
https://znanium.com/catalog/product/1043924
https://znanium.com/catalog/product/106863
https://znanium.com/catalog/product/494036
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7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)

8.1 YuebHble ayguTopuu ANA NPOoBefAeHNs Y4ebHbIX 3aHATUI Bcex BULOB. Aya. 209. 665835, T.
AHrapck, yn. Yaiikosckoro, f. 60, y4ebHblin koprnyc Ne 1. TexHU4YecKue cpefcTBa 00yyeHUs:
MynbTUMeMa MPOeKTop - 1 WT.; 3KpaH - 1WwT.; MOHMUTOpP npenogasaTens - 1 WT.; CUCTEMHbIN
6nokK - 1 wrt. CneynannanpoBaHHas mebenb: aocka (Menoas 3-x cTBopyatas) - 1 WT.; cTON
npenogasatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTYLEHYECKUIA ABYXMECTHbIN (WT.) - 27
LUT.; CKaMbA CTy[eHYecKasa ABYXMECTHaa - 27 LT,

8.2 Ayp. 326. 665835, 1. AHrapck, yn. YakoBckoro, 4. 60, yuyebHbili kopnyc Ne 1. TexHu4yeckue
cpefcTBa 00yuyeHMA: MynbTUMeMa NPOEKTOP - 1 wT.; aKpaH - 1 WwT.; MOHUTOpP npenogasarens - 1
LUT.; CUCTEMHBbIA 610K - 1 wT. CneunanusnpoBaHHas mebenb: gocka (Menosas) - 1 WwT.; cTON
npenogaeatens - 1wrt.; cTyn npenogasartens - 11WT.; CTON CTYAEHYECKNIA [BYXMECTHbIA - 20 wrT,;
CKaMbfl CTy[eHYeckas aByxmMmecTHas - 20 wr.

8.3 Ayautopun ans caMocTosTeNbHON paboTbl. YnTanbHbIl 3an. 665835, 1. AHrapck, yn. YalikoBCKOro,
4. 60, yuebHbIin kopnyc Ne 1 YuTanbHblin 3an Ha 180 nocafo4yHbiX MecT. Tenesm3op, CUCTEMHbIN
6n0K. TpaguuMOHHbIE CUCTEMATMYECKNIA, anthaBUTHbIN KaTanorn, TeMaTuyeckme KapToTeku.
KHWXKHbI QoHA unTanbHoro 3ana. 3 MK - paboune mecta 6ubnnotekapein, KCepokc, NpuHTep. 3an
3M1eKTPOHHON MH(opmMauumn. 6 nonb3osatenbckux MK ¢ Bbixogom B VIHTepHeT, 11K - pabouee
MecTo 6ubnnoTekaps, ckaHep. ®oHg CD- 1 DVD-ROM, cofepXalwnx pasnmyHyo MHpopmaymio:
KaTanorun, KHUru, NpuaoXKeHns K nepuognyeckmm n3gaHuam, obyyaroLme nporpaMmel,
SHUMKNONEeANN U T.4. DNEKTPOHHbIE 6ubnnoTedHble 6asbl gaHHbIX (CAB «Mpbuc»). JocTyn K
CNpaBOYHO-NPaBoBOl cucteMe «KoHCynbTaHT Maoc»

9. METOANYECKWE YKA3SAHWNA O/TA OBYUAKOWNXCA MO OCBOEHUIO
OucumnnnHa “TeopeTnyeckne OCHOBbI pacyeTa XMMUYeCKOro o6opyaoBaHua” npenogaeTcs B Buae
NEKUUI N NpakKTUYEeCKNX 3aHATUIR. Ha nekymsax npu n3noXxeHnyn matepuana ciefyet nosb3oBaTbCs
UNNIOCTPATUBHBLIM MaTepuanom, OPUeHTUPOBAHHbBIM Ha UCMOJIb30BaHWe MY/IbTUMEANAHOTO
npeseHTaLMOHHOr0 060py0BaHUA. Mpu BbINONHEHUM NPaKTUYECKUX paboT no AncuuninHe
“TeopeTnyeckme OCHOBbI pacyeTa XMMUYeCcKOro o6opyfoBaHuns”, obyyarolwmecs 4OMKHbI BNajeTb
HaBblkamy paboTbl CO CNpaBOYHMKaMKM U KaTanorammn. O6pa3oBaTe/ibHble TEXHOMOTUN: METO[
NPo6/IEMHOr0 U3M10XXEeHNA MaTeprana, Kak 1eKTOpoM, Tak U 06y4yaloLwmcs; camoCcTOATe/IbHOE YTeHue
00yuvaloLMMNCs y4ebHoN, y4e6HO-MeTOANYECKOW M CNPABOYHON NUTepaTypbl U Nocneaytollee
MCNO/Ib30BaHME NOMYUYEHHbIX 3HAHMIA Ha NPaKTUYECKMX 3aHATUAX. B TeueHne npenogaBaHua AUCLUMANHBI
“TeopeTnyecKne OCHOBbI pacHeTa XMMMUUYECKOro 060pyoBaHMA” B KauecTBe (DOPM TeKyllel aTTecTaunm
obyyaroLmMxcs NCnonb3yoTcs cobecefoBaHNe, KONTOKBUYMbI U TECTUPOBaHMe.
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Mporpammy coctaBun(u):
KTH, 3aB. Kap. MAXI1, Mogonnenos E.B.

PeleH3eHT(bl):
KTH, 1-bii1 3aM. reH. aup. OO0 HTLU «UpkyTckHUMxummaln», KysHeyos K.A.

Pa6ovas nporpamma gucLMNAnHbI
OnNTUMM3aLMA XUMUKO-TEXHONOTUYECKNX MPOLLECCOB

paspaboTaHa B cooTBeTcTBUM ¢ PIOC:

denepanbHbI FOCYAapCTBEHHbIN 06pa3oBaTeNbHbIA CTaHAapT BbiCWEro 06pa3oBaHuMs - MarucTpatypa no
HanpaeneHuto noarotoBkn 15.04.02 TexHonornyeckne mawmHel n 06opygosaHune (npukas MuHobpHayKm
Poccun ot 14.08.2020 r. Ne 1026)

COCTaBJ/iIEHa Ha OCHOBaHUK y‘—|e6HOFO nnaHa:

HanpaeneHue 15.04.02 "TexHONOrM4YecKmne mallHbl 1 0bopyaoBaHue”
006pEHHOr0 Y4YEHbIM COBETOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma 04o6peHa Ha 3acegaHnn Y MC takynbTeTa

Cpok gericteus nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 copmupoBaHue 6a3bl TEOPETUYECKNX 3HAHWNIA N MPAKTUYECKMX HABbIKOB B 06/1aCTV YNpaB/ieHNs 1
ONTUMM3ALNN XUMUKO-TEXHOIOTMYECKMX MPOLLECCOB;

1.2 copMmpoBaHMe TBOPHYECKOrO MbILL/IEHMS!, CMOCOGHOCTUN CTaBUTb M peLlaThb 3aaaum
NpPOu3BOACTBEHHOIO M HAY4YHOI 0 XapaKTepa, CBsi3aHHble C Pa3paboTKOi MHHOBALMOHHbLIX MeTO0B
CO3/laHMA XMMUKO-TEXHOIOMMYECKMX NPOLLECCOB, BELLIECTB U MaTepuanoB, 060pyA0BaHUS;

1.3 dopmupoBaHme cNOCOBHOCTU CPaBHUTENIBHOIO aHa/IM3a CYLLLECTBYIOLLMX U paspabdaTbiBaeMblX
TEXHO/I0rnii, Bblbopa Hanbosiee pauMoHasIbHOM TEXHO/IOMMYECKOW CXeMbl, OnpeaeneHns
ONTUMa/IbHbIX PEXUMOB PaboTbl OTAe/IbHbIX annapaToB, Yy4MTbIBasA NMPUHLMUMBI 3HEPTocOepexxeHns
1 paunoHaNIbHOIO MCMO/b30BaHMS ChIPbSi B XMMUYECKOI TEXHOMOMNK;

1.4 hopMMpoBaHMe HAaBbIKOB CAMOCTOSITE/IbHOI NOCTAHOBKU 1 MPOBEAEHNS TEOPETUUECKUX U
9KCMEPUMEHTA/TbHBIX (IM3NKO-XUMUUYECKUX MCCNEA0BAHWNIA, MOTMBALIMN K CAMOOBYUEHWIO U
HenpepbIBHOMY NMPOgeccroHaIbHOMY CaMOCOBEPLLEHCTBOBAHMIO.

2.3A0AUN
2.1 noaroToBKa BbIMYCKHMKOB K Hay4YHO-MCCEA0BaTENIbCKOM M NeAarormyeckon AesiTeNlbHOCTMH,
CBSI3aHHOI C MOCTAHOBKOW, NM/iaHNPOBaHWEM M MPOBELEHMEM HAYUHO-UCCe[0BaTeIbCKMUX paboT
TEOPETMYECKOIO 1 NPUK/IAAHOI0 XapakTepa B 061acTu ONTUMMU3ALMM XUMUKO-TEXHOOM NUYECKNX
NPOLECCOoB;

2.2 NOAroTOBKA BbIMYCKHNKOB K NPOEKTHO-KOHCTPYKTOPCKOWN AeATeNbHOCTU, CBA3AHHON C pa3paboTKoi
NepCneKTUBHbBIX KOHCTPYKLUMIA, ONTUMM3aLUMEN NPOEKTHbIX PELUEHWNA C yYeTOM MPUPOS00XPaHHbIX
N aHeprocoeperatwLmMx TeEXHONOT UA.

3. MECTO ANCUMNNNHBI B CTPYKTYPE OOIN
Lnkn (pa3gen) OOI: 51.B.4B.01.01
3.1 TpeboBaHuA K NpeaBapuUTe/ibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 MaremaTnyeckme MeToLbl B UHXeHepun

3.1.2 MatemaTtnyeckoe MOLEMPOBaHNE XMMUKO-TEXHOOTMYECKNX MPOLIECCOB 1 060pyA0BaHUSA
3.1.3 KomnbloTepHble TEXHOMOTNK B MaLLMHOCTPOEHUN
3.1.4 TexHOMOrn4yeckKme NPOLECCbl B XMMNYECKOWN NMPOMbILLIIEHHOCTU
3.1.5 OCHOBbI Hay4YHbIX UCCMeLoBaHWA, OpraHn3auusa 1 nNaaHUpoBaHue 3KCNnepyMeHTa
3.1.6 MaTemaTM4ecKoe MOAeNMpoBaHMe XMMUKO-TEXHONOMMYECKNX NMPOLLECCOB 1 060pYyaA0BaHUS
3.1.7 OCHOBBbI Hay4HbIX MCCef0BaHWNI, OpraHu3aums 1 nNaaHMPoBaHMe 3KCNepMeHTa
3.1.8 CucTeMHbI aHaM3 U MogeNnpoBaHue
3.1.9 TexHONOrM4yeckKme NPoLEccbl B XMMUYECKO NPOMbILLIIEHHOCTH
3.1.10 YuyebHada npakTnka: O3HAKOMUTENIbHAA MPaKTKa
3.1.11 KoMnblTepHble TEXHOMOIMN B MaLLIMHOCTPOEHNN
3.1.12 KOHCTpymMpoBaHue N peXXnMMHass oNnTUMU3aLMA XUMUYECKON TEXHUKN
3.1.13 MaremMaTmnyeckme MeToLbl B UHXeHepuu
3.1.14 HoBble KOHCTPYKLMOHHbIE MaTepuasibl
3.1.15 CATIIP xumunyeckoro obopyznosaHus

3.2 AucuMnavHbl U NPAaKTUKK, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 BbINonHeHne, NOAroToBKa K NMpoLieaype 3alMThl 1 3aLUTa BbIMYCKHON KBaIM(PUKALIMOHHOM
paboThbl

3.2.2 TMpounsBoACTBeHHAA NpakTuKa: NpesanunaomMHas NPakTuka, B TOM YKc/e HayyHo-
uccnegosartefibCkasd paborta

3.2.3 Tpou3BoacTBeHHas npakTuka: TexHonornveckasa (MPoeKTHO-TEXHOI0rnyecKas) npakTtuka
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4. KOMMETEHUNWN OBYUYAIOLWEIOCA, POPMNPYEMBIE B PE3YJ/IbTATE OCBOEHWNA

MK-1: CnocobeH NpoBOAUTL NMAaTEHTHbIE UCC/ef0BaHMUA N ONPesenaTb XapaKTepucTuKn nposyKumu

3HaThb:

YpoBeHb 1 OCHOBbI NPOBeAEHUSA NAaTEHTHbIX UCCNeL0BaHUIA, UMETb YaCTUYHO NpefCTaBNeHNe 0
NaTEHTHOM MOMCKE W HaX0XAEHUN ONTUMasbHbIX PELLIEHWIA C LEebI0 ONTUMMU3aLUN XUMUKO-
TEXHOI0MMYECKUX NPOLLeccoB B 061aCTU MallMH U annapaToB XMMUYECKUX NPOU3BOACTB

YpoBeHb 2 OCHOBbI M MeTOAbI NPOBEAEHNS MNaTeHTHbIX UCCNeA0BaHNA, UMETb NOMHOe NpPeAcTaBieHne 0
MaTeHTHOM MOWCKE W HAX0XAEHUMN ONTUMalbHbIX PeLIeHNI C LieNbio ONTUMKU3ALNN XUMUKO-
TEXHONOTMYECKMX NPOLLECCOB B 06/1aCTU MaLLWH W annapaToB XMMUYECKMUX NPON3BOACTB

YpoBeHb 3 OCHOBbl M MeTOAbI NPOBeAEHNs NMaTeHTHbIX UCCNef0BaHNA, OCHOBHbIE XapaKTePUCTUKN
NPOAYKLUMM BbINYCKaeMOW XMMUYECKO NPOMBbILLINEHHOCTbIO, UMETb NONHOE NpeACcTaBleHMe 0
MaTeHTHOM MOWCKE W HAX0XAEHWUMN ONTUMAlbHbIX PELIEHNI C LieNbio ONTUMU3ALNN XUMUKO-
TEXHONOTMYECKMX NPOLLECCOB B 06/1aCTU MaLLWH 1 annapaToB XMMUYECKMUX NPON3BOACTB

YMeTb:
YpoBeHb 1 He cUCTeMaTU3MPOBAHHO MPOBOAMTL MaTEHTHbIE NCC/IeA0BaHMA NPU MOAEPHU3aLUN 1
ONTUMU3ALUN XUMUKO-TEXHONOTMYECKOTO npoLecca

YpoBeHb 2 MNPOBOAMTb NMAaTEHTHbIE UCCNeA0BaHMS MPU MOAEPHM3ALMN N ONTUMU3ALUN XUMUKO-
TEXHOMOrMYECKOro NpoLIecca, yMeTb YaCTUYHO, HE B MOSIHOM 06beMe NPOBOAUTL
nccneAoBaHNsa NaTeHTOCNOCOGHOCTM HOBOW pa3paboTKM YCTPOWCTBA, TEXHONOMMYECKOTO
npouecca, NPOeKTHOro pelleHus, HanpaBAeHHOro Ha ONTUMM3ALLMI0 XUMUKO-
TeXHONOrMYecKoro npotecca

YpoBeHb 3 MPOBOAWTbL MAaTEHTHbIE NCCNEA0BaHNS NPU MOLEPHU3ALMU 1 ONTUMU3ALNN XUMUKO-
TEXHO/I0TMYEeCKOro npoLecca, NPPOBOANTL UCCNEA0BaHNS NATEHTOCNOCOGHOCTY HOBOVA
paspaboTKM yCTPOICTBA, TEXHONOMMYECKOTO MpoLecca, NPOEKTHOTO PeLleHNns,
HamnpaB/eHHOTO Ha OMTUMM3ALMI0 XMMUKO-TEXHOIOTMYECKOrO MpoLecca, OnpeaensTh
XapaKTepuCTMKM NoSTy4aemMoii npoLyKuum

Bnagetsb:

YpoBeHb 1 4acTUYHO, HEe CUCTEMATU3NPOBAHHO, HaBblKaMMW MPOBEAEHNA NAaTEeHTHbLIX UCC/ef0BaHN
HarnpaBNeHHbIX Ha MOUCK ONTUMa/lbHbIX PeLleHUiA opraHn3aLm XMMNKO-TeXHONOrMYeCKOro
npouecca

YpoBeHb 2 HaBblKaMu MPOBeAeHNA NaTeHTHbIX UCCef0BaHWiA, NPOBeLEeHNSA NaTEHTHOro NOUCKa, B TOM
yncne ¢ UCNO/b30BaHNEM MHOPMALMOHHbBIX TEXHONOTUIA, OTKPbITbIX 6a3 AaHHbIX, YaCTUYHO
BfafieTb HaBblKaMu ONpefeneHns XxapakTepucTuK NpogyKLumn nonyvyaemoi npy nposeseHnn
XUMMUKO-TEXHO/IOTMYECKOro npotecca

YpoBeHb 3 HaBblKaMu MPOBEAEeHNA NAaTEeHTHbLIX UCCNeL0BAHUI U HaBblkaMW OnpefeneHns XxapakTepucTuk
NPOAYKLMN, NCNOMb3YEMbIMU B Alda/lbHeLLEeM NpW ONTUMM3ALUN XUMUKO-TEXHONOTMYECKOT0
npouecca

MK-3: CnocobeH ynpasBisaTb pe3y/ibTaTaMn Hay4YHO-UCCe[0BaTe/IbCKUX U OMbITHO-

3HaThb:

YpoBeHb 1 OCHOBHble MOHATMA B 06/1aCTWU Hay4YHO-UCCNeA0BaTeNIbCKUX U OMbITHO-KOHCTPYKTOPCKMX
paboT, HanpaBfeHHbIX Ha ONTUMMU3ALNID XUMUKO-TEXHOOTMYECKUX NPOLECCOB

YpoBeHb 2 OCHOBHbIe 3Tamnbl HAY4YHO-UCCNEA0BATENLCKMX N OMbITHO-KOHCTPYKTOPCKNX paboT,
HanpaB/IeHHbIX Ha ONTUMM3ALUI0 XUMUKO-TEXHOTOTMYECKNX NPOLECCOB

YpoBeHb 3 OCHOBbI NIAHNPOBAHUA, OpraHM3aUunIo 1 ynpas/eHue pesynbrtartaMy Hay4yHo-
nccnefoBaTelbCKMX N OMbITHO-KOHCTPYKTOPCKMX paboT, HanpaBfieHHbIMU Ha ONTUMK3aLMIO
XVMUKO-TEXHOMOMMYECKMX MPOoLLeccoB

YMeTh:

YpoBeHb 1 (hOpMynMpoBaTb NPU3HAKM paboT COOTBETCTBYHOLLUX HAYUYHO-UCCNeL0BaTENbCKUM U OMbITHO-
KOHCTPYKTOPCKMM paboTam, HanpaB/fieHHbIM Ha ONTUMM3AaLMI0 XMMUKO-TEXHOMOTUYECKNX
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npoueccos

YpoBeHb 2 YMETb YaCTUYHO, He B NOIHOM 06beMe YNpPaBnATh pe3ynibTaTtaMu Hay4YHO-UCCNef0BaTeIbCKUX
N OMbITHO-KOHCTPYKTOPCKMX paboT, HanpasBieHHbIMU Ha ONTUMU3ALUI0 XUMUKO-
TEXHOJIOrMYECKMX NpoLeccoB

YpoBeHb 3 YMETb CUCTEMATM3MPOBAHHO YNPaBNATb pe3ynbTatamu Hay4YHO-UCCNef0BaTeIbCKMUX U OMbITHO
-KOHCTPYKTOPCKUX paboT, HanpaBfeHHbIMU HA ONTUMMU3ALMI0 XUMUKO-TEXHONOTUYECKNX
npoLieccos

Bnapgetsb:

YpoBeHb 1 0CHOBaMu ynpasieHUs Hay4YHO-UCCNeA0BaTeNbCKNX N OMbITHO-KOHCTPYKTOPCKUX pabor,
obecneynBalOLLMMN ONTUMM3ALMIO XUMUKO-TEXHOMOTMYECKMX MPOLLECCOB

YpoBeHb 2 CMOCOGHOCTbIO OpraHM3auum v ynpasaeHns Hay4YHO-UCCNe0BaTeIbCKMX N OMNbITHO-
KOHCTPYKTOPCKMX paboT, HanpasB/eHHbIX Ha ONTUMMU3ALUI0 XUMUKO-TEXHONOMNYECKNX
npoueccos

YpoBeHb 3 HaBblKaMu ynpasieHUs pesyibTataMy COOCTBEHHbIX HAYYHO-MUCCNeA0BaTENbCKNUX N OMNbITHO-
KOHCTPYKTOPCKMX paboT, HanpaBNeHHbIX Ha ONTUMU3ALMI0 XUMUKO-TEXHONOTUYECKNX
npoteccos

B pesynbTaTe 0CBOEHUS AUCLUMNINHbBI 00yYaroLWniAca 4O/KEH

4.1 3HaTb:
4.1.1 wmeTogbl ONTUMU3ALMU N OCHOBbI ONTUMAIbHOrO NPEKTUPOBAHUA TEXHOIOTMYECKOT 0
060py0BaHMA XMMUYECKUX NPON3BOACTB.

4.2 YMeTb:

4.2.1 wncnonb3oBaTb MateMaTu4yeckne MOAeNu NpPoLeccos, onpeaenaTb napameTpbl NpPoLeccos B
NPOMbILL/IEHHbIX annaparax;

4.2.2 NPUMEHATb METOAbl N anropuTMbl ONTUMU3ALUN;

4.2.3 0606uWaTb 1 06pabaTbiBaTh IKCNEPUMEHTANbHYIO UHDOPMALMIO C LENbI ONTUMU3ALNN XUMUKO-
TEXHO/I0TMYECKUX NPOLECCOB.
4.3 Bnapgetb:

4.3.1 meToAamu onpegeneHns onTUManbHbIX U paLyOHa/IbHbIX TEXHOMOTMYECKUX PEXUMOB PaboThl
o6opyfoBaHus;

4.3.2 HaBblKamu ONTMMa/IbHOTO MPOEKTMPOBAHMUA PA3/IMYHOI0 TEXHO/IOTMYECKOT0 060pYyA0BaHNA
XUMUYECKMX MPOU3BOACTB.

5. CTPYKTYPA N COAEP>XAHWE gonNCUNM/IHbI (MOAYNA)
Koz HanmeHoBaHve pa3genoB u Cemectp/ Yacos KomneteH- Jlutepatypa WHTe [NpumeyaHuve
3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.

Pasgen 1. OCHOBHbIE MOHATUSA
ONTUMM3ALN XVMUKO-
TEXHO/OMMYECKIX MPOLIECCOB.

11 Mokasatenn
3 PEKTUBHOCTN XUMUKO-

TEXHOJIOTNYECKNX

npoueccos /Tema/

PacuyeT cUTyaunOHHbIX 1 2 MK-1 MnkK- nil 0
3afa4y. TexHo/nornyeckune 3 Nn1.2n2.2
KpuTepuu n2.7
3hheKTUBHOCTN. 31 32

KayecTBeHHbIe,
3KOHOMMWYECKMe u apyrue
KpUTEpMn onTummsaLmm
XUMWNKO-TEXHOIOTUYECKUX
npoueccos. /Tp/
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OntumansHoe 1 18 MK-1 nK- nii 0
NpoeKTMpOBaHue 3 ni2n2.2
obopyaoBaHua ans n2.4 n2.7
nposefeHus 21 32
rMapoMexaHnyeckmnx

npoueccos. /Cp/

1.2 OnTMMmM3auusa npoLeccos
XUMUYECKOMN
TexHonormu. /Tema/

PacuyeT cuTyaunOHHbIX 1 4 MK-1 MnkK- nil 0
3aga4y. Ontnmmnsayns 3 Nni1.2n2.2
NpoLeccoB XMMNYECKOM na2.7
TEXHO/I0T UK No 21 32
9KOHOMUYECKUM K

TEXHOJIOTMYECKUM

KpuTepumam

3(hheKTUBHOCTN.

OKOHOMUYECKNE KpUTEPUN

3 peKTUBHOCTH:

ce6ecToMMocCTb,

npuBefeHHbIe 3aTparThl,

nNpubbINb, AOX0M.

Mcnonb3oBaHue

9KOHOMUYECKNX

KpuTepues npu

ONTMMU3ALNN Pa3NINYHBIX

XUMWKO-TEXHONOTUYECKNX

npoueccos. /Tp/

PacueT onTmanbHOro 1 20 MK-1 NkK- nii 0
AnameTpa ans 3 ni.2n2.2
Tpybonposoja ans na2.7
nepekavynmBaHuA XNUAKOCTU 21 32

ncxoan U3 TeXHUKO-

3KOHOMMUYECKNX

pacyeTos. /Cp/

Pasgen 2. Martematuyeckue
MOAENM XUMUKO-
TEXHO/OMMYECKIMX MPOLIECCOB.

2.1 MaTemaTtunyeckmne Mmomenu

TeNnNoBbIX

npoueccos. /Tema/

OonTuMmsauuns un 1 4 MK-1 NkK- nii 0
NOBbILLIEHUE 3 Nn1.2N2.2

3 (PeKTUBHOCTM PaboThl Nn2.3 N2.6
TENN000OMEHHbIX n2.7
annapaTtos. Bbi6op 31 32
ONTUMaNbLHOIO

HOPManM30BaHHOIO

TeNn1000MeHHOro

annaparta. Pacuer
ONTUMaNnbHOro yncna
KOprycosB
MHOTOKOPNYCHOW
ycTtaHosku. /Tp/
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2.2

31

PacueT TenI006MeHHbIX
annapartoB, onpefeneHue
ONTMMaNbHOro BapuaHTa
TENN006MEHHOr0
annapara Ans npoeegeHus
XUMUKO-
TEXHO/I0rMYecKoro
npouecca. /Cp/
MaremaTnueckune mMoaenu
MaCcCO06MEHHbIX
npoueccos. /Tema/

ontumMunsauma n
NnoBbILLIEHWE
3athheKTUBHOCTN paboThl
MacCO0b6MeHHbIX
annapartos. Bribop
ONTUMaNbLHOro BapuaHTa
peKTUNKaLNOHHOW
ycTtaHosku. /Tp/

PacueT MacCcoO0bMeHHbIX
annapatos. OnpefeneHue
ONTUMaNbHON NNOTHOCTK
OpPOLUEHNSA HacaLo4vYHOro
abcopbepa. Bbibop
ONTMManbHOI HacagKu
AN NpoBefeHns
TEXHO/I0rMYEeCcKoro
npouecca. OnpegeneHue
ONTUMasIbHOT 0
(hnermosoro uucna. /Cp/

Pasgen 3. OnTumanbHoe
MPOEKTUPOBaHNE
TEXHO/IOMYECKOro
060opynoBaHNs s
MPOBEAEHNSA XMMUKO-
TEXHO/IOMMYECKVX MPOLIECCOB.

OnTumansHoe
NPOeKTUPOBaHUe Kopnyca
annaparta paboTaroLlero
noj BHYTPEHHUM
fasneHuem. /Tema/
OnpepeneHune
ONTMMabHbIX pa3MepoB
LUUAVHAPUYECKUX
pe3epByapoB M3 yCN0OBUSA
MeHbLLein
MeTaslJIOeEMKOCTU ”
ycnosus obecneyeHms
MUHWUMa/IbHOW 60KOBOA
NMOBEPXHOCTH

annapata. /Tp/

PacueT onTMManbHbIX
pasmepos
LUUAVHAPUYECKUX
pesepByapos /Cp/

32

36

16

MK-1 MnK-

MK-1 rnK-

MK-1 MnK-

MK-1 rnK-

MK-1 rnK-

ni1
ni.2n2.2
Nn2.3 N2.6

na2.7

31 32

ni1
niz2n2.1
n2.2 n2.7
n2.8 N2.9

n2.10

31 32

ni1
niz2n2.1
n2.2 n2.7v
n2.8 N2.9

n2.10

31 32

n1.3n2.5
31 32

Nn1.3Nn2.5
31 32

0

cTp. 7
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/3avéTt/ 1 4 MK-1 NK- 111 11.2 0
3 ni3nz2.i
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
n2.8 N2.9
n2.10
31 32

6. ®OHA OUEHOYHbLIX CPEACTB

6.1. KOHTpO/ibHbIE BONPOCHI U 3ajaHnd
. Knaccuukaumsa npoLeccoB XMMNUYECKOM TEXHONOTUN.
. OnTumunsayma. Kputepun, ncnonb3yemble nNpym oNTUMMU3ALUN XMMUKO-TEXHONOTMYECKNX MPOLECCOB.
XMMUKO-TEXHONOTMYECKMIA NPOLECC KaK CUCTEMA.
. Matematnyeckoe onucaHue PyHKLUOHNPOBAHUA CUCTEMBI.
KpuTtepuun ontMManbHOCTH, TpeboBaHMA MPebAB/IAeMble K KPUTEPUAM ONTUMaNbHOCTH.
. TexHoornyeckne KpUTepumn aPHeKTMBHOCTU XUMUKO-TEXHOIOTMYECKMX NPOLLeCCOB.
. OKOHOMUYECKNe Kputepun aPPeKTUBHOCTH.
. KauecTBeHHble NMoKasaTeniv BbIMyCKaeMOM NpogyKumuu.
. OnTmanbHOe NPoeKTMpOBaHMe TPyOOoNpoBoAa A4/ TPAHCNOPTUPOBKU XUAKUX U ra30006pa3HbIX cpeg ¢
NCNONb30BaHNE 3KOHOMUYECKNX KPUTEPUEB ONTUMA/IbHOCTH.
10. OcHoBbI TeMI0BLIX NpoueccoB. Cnocobbl Nnepefayu Tenna. TennooTgava v Tensaonepesaya.
11. FmapoAnHaMMyecKne Mogenn, XxapakTepusyrowme aBMKeHNE NOTOKOB TENIOHOCUTENE.
12. MaTtemaTn4yeckoe onncaHue Tenn1006MeHHOro npouecca. OCHOBHOE ypaBHeEHMe Tenonepeaayn.
KputepunanbHble ypaBHEHWUSA KOHBEKTUBHOW TEMN00TAAUN.
13. Cxema pacyeTa Ten/J1006MeHHOr0 annapara.
14. Mopgenb ngeanbHOro nepemMeLLnBaHus.
15. Mogenb ngeanbHOro BbITECHEHUSA NOPLUHEBas MOLESb.
16. Bbi6op onTManbHOro HOPMannM3oBaHHOIO TEMJIO0OMEHHOIO annapara.
17. OnTMun3aumns 1 NosbleHNe 3NPEKTUBHOCTM PaboTbl MAaCCOOOMEHHbBIX annaparos.
18. MpuHuMnunansHas cxema abcopObLMOHHONM YyCTaHOBKM. Ha3HayeHMsa npolecca abcopouun.
19. Cxema abcopbLMOHHON YCTAHOBKN C peunpkynaumeli abcopbeHta. HasHavyeHne. MatepuanbHbiii
6anaHc abcopbumu ¢ peunpkynaumnein abcopbeHTa.
20. ®aKTopbl, BAMAIOLWME Ha 3 (PEKTUBHOCTL NpoLecca abcopbumm 1 BbIGOP TEXHONOTMYECKOW CXeMbl
abcopbummn. CmMoyeHHas M aKTMBHas NOBEPXHOCTb HacaAKu.
21. MpuHUMNUanbHas cxema peKTU(PUKaLNOHHON YCTaHOBKN. Ha3HauyeHue npouecca peKTugukaymm.
22. ®aKTopbl, BAMAOLWNE HA 3W(PEKTUBHOCTL NpoLecca pekTugpukaymm. OnpeneneHne onTMManbsHOro
(p1IerMOBOT0 YMCa 415 OPOLUEHUA KOMIOHHbI.
23. Kputepun onTUManbHOro NpoeKTUPOBaHMSA TEXHONOTMYeCKOro 060pyaoBaHus Ans NpoBeaeHuns
XUMMWKO-TEXHONOTNYECKUX NPOLECCOB.
24. OnpegeneHvie oNTUManbHbIX Pa3MepoB LUINHAPUYECKMUX Pe3epByapoB M3 YCNOBUS MeHbLLUeN
MeTasIiNoeMKOCTH.
25. OnpegeneHvie oNTUManbHbIX Pa3MepoB LUANHAPUYECKMNX pe3epByapoB M3 yCN0BUS 06ecneyeHmns
MUHMMa/IbHO 6OKOBOW MNOBEPXHOCTM annapara.

6.2. TeMbl NUCbMEHHbIX paboT
MpuMepHasa TemaTnKa pethepaTuBHbIX paboT: "ONTUMM3aLLNS NMPOLLECCOB XMMMNUYECKO TEXHONOTMN MO
9KOHOMWYECKUM KpUTepuam adekTmeHocTH", "ONTMMM3aLMA paBHOBECHBIX NPOLIECCOB™,
"CeneKTUBHOCTb M BbIXO[ - KpUTEpPUN onTummsaymmn™, "OCHOBHble MaTeMaTUYeCcKne MoLeIn XUMUYECKNX
PeakTopoB 1 annapaToB XMMWUYECKOW TexHonorumn", "MeTogbl onTummusaymm”, "CreneHb KOHBEPCUM -
napameTp onTumusauunn”, "YaenoHas Npon3BOANTENbHOCTb XMMUYECKMX PEAKTOPOB U UX COYETaHU".

© O~NOO U WN R

6.3. POHJ OLLEHOYHbIX CPEeACTB
Mpunaraetcs.
6.4. TllepeyeHb BMOOB OLEHOYHbLIX CPEACTB
Bonpocbl K KONMOKBUYMY, BONPOCHI K 3a4eTy, TecT, 3ajaHne K KOHTPO/bHOM paboTe, 3auimTa pegpaTta.

cTp. 8
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7. YHEBHO-METOANYECKOE N NTHPOPMALIMOHHOE OBECINEYEHVNE ANCUNMNNHBI

nii

niz2

nL.3

nz2.1

n2.2

n2.3

n2.4

n2.s

n2.6

n2.7

nz2.8

n2.9

ABTOpHI,
AcnamoBa B. C.,
[epesaruHa C.
C., Kynakosa .
M.

boukapes B. B.

Mwuxanés M. @.,
Tpetbakos H. IM.,
MwunbuyeHko A .,
306HUH B. B.,
Muxanes M. .

ABTOpHI,
Pbi6anko M. U,
Mogonnenos E.
B., [lemeHTbEB A
n.

Bopucos I'. C.,
Bpbikos B. I,
ObiTHepckui HO.
W., OblTHEPCKNiA
0. L.

AemungeHko H. .

LW yknHa /. B.,
Pbibanko 1. U.,
Mogonnenos E. B.

Mwuxanés M. &.,
TpeTtbakos H. 1.,
MwunbyeHko A .,
306HUH B. B.,
Muxanes M. .

Wepbun C. A
Ko3nos B. H.

Mogonnenos E.
B., lemeHTbeB A
V., bageHnkos A
B.

Pbi6anko M. U,
Mogonnenos E.
B., lemeHTbeB A
n.

7.1. PekomeHayemasa nutepartypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue
OnTUmMmn3aLnsa TEXHONOTMYECKMX NPOLLeccoB: yueo.
nocobue

ONTYMK3aLna XNMUKO-TEXHONOTMYECKMX NPOLLECCOB:
yueb. nocobue gns 6akanaspuarta u MarucTpaTypbl

PacueT 1 KOHCTPYMpPOBaHMEe MaLLWUH 1 annapaToB
XUMUYECKMX MPOnN3BOACTB: Mpumepbl 1 3agaun: y4yeb.
nocobue

7.1.2. JononHUTeNbHaa nuteparypa
3arnaeue
Mpoueccbl U annapaTbl XMMUYECKOW TEXHONIOTUN.
Maccoo6MeHHble npouecchkl: y4eb. nocobue ¢
npuMepamu pelleHuns 3agay

OCHOBHbI€ MPOLECChl 1 annapaTbl XMMUYECKOA
TeXHONOrUK: Nocobue No NPOEKTUPOBAHUIO

MogenupoBaHue 1 ONTUMKU3ALUA TENIOMACCOOOMEHHbIX
MPOLECCOB B XMMUYECKOI TEXHONOT UK

Mpouecchbl 1 annapatbl XUMUYECKO TEXHONOT UK.
MmapomexaHnyeckune npoueccol: yyeb. nocobue

PacuyeT 1 KOHCTPYMpOBaHME MALLUWNH 1 annapaToB
XUMUYECKMX NMPon3BOACTB: Mpumepbl 1 3agaun: yyeb.
nocobme

OcHOBbI Teopuu TennoobmeHa U TENN00OMEHHbIe
annapatbl:yyeb. nocobue

CWCTEMHbIN aHanu3, oNTUMU3ALUS U NPUHATHE
peweHnin: yye6. nocobue

PacueT peKTU(PMKALNOHHON YCTAHOBKM HEMPEPbIBHOTO
fencTeus: yyebHoe nocobue no KypcoBoMy
NMPOeKTMPOBaHMIO MPOLLECCOB 1 annaparoB XMMUYeCKO
TEXHONOrnK

Mpouecchbl U annapaTbl XUMUYECKO TEXHONOTUN.

MaccoobMeHHble npouecchl: yyeb. nocobue ¢
npumepamMmm peLleHuns 3agad

N3patenscTBo, rof
AHrapck: AI'TA,
2010

M.: KOpaiit, 2016

M.: OOO "Toproso
-N3paTenbCcKuii
Oom "APUNC", 2010

N3patenscTBo, rof
AHrapck: AI'TA,
2009

M.: OO0 14
"AnbsiHC", 2007

M.: Hayka, 1991

AHrapck: AI'TA,
2010

M.: OOO "Toproso
-N3paTenbcKuii
Odom "APNC", 2010

AHrapck: AI'TA,
2014

M.: lMpocnekr,
2014

AHrapck: AHI'TY,
2018

AHrapck: AI'TA,
2009
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ABTOpHI, 3arnasue M3patenscTBO, rof
N2.10 Pwibanko 1. U, PacueT abcopbUMOHHBIX annapaTos: y4e6. nocobue no AHrapck: AI'TA,
Mogonnenos E. KYPCOBOMY MPOEKTMPOBAHMUIO NMPOLLECCOB M annaparos 2012
B., WyknHa /. XUM. TEXHONOTNN
B., Ceupugos 4.

M.

7.2. MNepeyeHb pecypcoB MHMOPMaLMNOHHO-TE/IEKOMMYHUKaLUOHHOM ceTn ” VIHTepHeT”

31  3arkeiim, A HO. 3akreiim A HO. O6Lwas Xummyeckas TeXHONOrnS: BBeAEHME B MOLeNMpoBaHme
XUMMKO-TEXHOIOrMYECKNX NPOLECCOB [SNeKTPOHHbLIN pecypc] :y4yeb. nocobue / A HO. 3akreiim.
- 3-e n3f,., nepepab. n gon. - Mocksa : Jloroc, 2012. - 304 c. - (HoBad yHUBEpPCUTETCKAA
6nbnuoteka). - ISBN 978-5-98704-497-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/468690

32  Edpemos, I'. I. MogennpoBaHne XMMMUKO-TEXHONOTMYECKNX NPOLECCOB :yuebHuK / ..
EdpemoB. — Mocksa : MH®PA-M, 2017. — 255 c. + [lon. maTepuanbl [SNeKTPOHHbIWA pecypc;
Pexxum poctyna: https://new.znanium.com]. — (Bbicwee o6pa3oBaHue: bakanaspuar). —
www.dx.doi.org/10/12737/12066. - ISBN 978-5-16-011030-1. - TeKCT : 31eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/872080

33

7.3.1 MNMepeyeHb NporpaMmMHOro obecreyeHns
7.3.1.1 Windows E3EDU Dev UpLSA [locyznapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019
CPOK feicTtema 3 rogal
7.3.1.2 Scilab v.6.1.0 [CTaHpapTHasa obwecTBeHHas nnueHsna GPL]

7.3.1.3 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.1.5 Ansys Discovery Live Student [YHuBepcanbHaa obwectBeHHasa nuueHsna GNU GPL]

7.3.1.6 ANSYS Academic Teaching CFD [Aorosop Ne 643-2013-OW ot 09.07.2013]

7.3.1.7 Mathcad Education - University Edition [[orosop Ne IM-081/2020 ot 08.12.2020]
7.3.2 TepeyveHb UHPOPMALMOHHbLIX CMPaBOYHbIX CUCTEM

7.3.2.1 EpuHoe OKHO focTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 UPBUC

7.3.2.3 HayuHas anekTpoHHasa 6ubnmoteka eLIBRARY.RU
7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaynoHHo-aHanntnueckas cuctemMa SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUAJIBHO-TEXHMNYECKOE OBECIEYEHWVE ANCUNMTNHBI (MOAY NA)

8.1 Aya. 111, 665830, r. AHrapck, 72 kB-n, A. 19, yuebHblii kopnyc Ne 2. YuebHble ayautopun ans
NPOBefAeHNA YYEOHbIX 3aHATUIA BCeX BULOB. TeXHUYECKME CpefCcTBa 06yYeHUs: MynbTuMema
NpoekTop - 1 WT.; 3KpaH - 1wWT.; MOHUTOP NpenogaBaTens - 1 WT.; CUCTEMHbIA 610K - 1 WT.;
KOMMNEKC ayAno KONOHOK A5 BOCMPOU3BeAeHNs ayamno gana - 1 wr.; y4ebHo-HarnsgHble
noco6us «3anopHo-perynupytollas apmaTypa» - 4 LWT.; y4eOGHO-HarnsgHble nocoobus
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 WTt. Cneynann3nposaHHas
mebenb: fgocka (Menosas) - 3 WT.; CTON Npenogasatens - 1 WT.; CTON KOMMNbIOTEPHbIN - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAeHYECKUIA ABYXMECTHbIN (WT.) - 18 WT.; cCKaMbs CTyeHYecKas
[IByXMecTHas - 18 wT.; neKTopckas TpubyHa - 1 wr.


https://znanium.com/catalog/product/468690
https://new.znanium.com
http://www.dx.doi.org/10/12737/12066
https://znanium.com/catalog/product/872080
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8.2 Ayp. 401, 665830, r. AHrapck, 72 ke-n, a. 19, yue6Hblin kopnyc Ne 2. Ayautopum ans
camoCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: gocka (Menosas) - 1 WT.; CTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCcKne cpefcTea 06yveHns: MynbTumema
npoekTop - 1 wWT.; aKpaH - 1 wWrt.; MOHOGOK - 20 LWIT.; KOMM/IEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; JOCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWE YKA3AHWA A/TA OBYYAKOLWNMNXCA MO OCBOEHUIO
[Nna 0OCTUXEeHUS NnaHUpyemblX pe3ynbTaToB 00yyeHuns,B aucunnavHe «ONTUMnU3aLmns XMMmKo-
TEXHONOIMYECKNX MPOLLECCOB» MUCMOMb3YHOTCA pas/inyHble 06pa3oBaTe/ibHble TEXHOMOMUN:
1 NHdopmaLMoHHO-pa3BmMBatoLLie TEXHONIOTMW, Hanpas/ieHHble Ha OBMafeHne 60/blLMM 3anacom
3HaHWI, 3aNOMUHaHNe 1 CBO6OAHOe onepupoBaHne UMK, cnonb3yeTca CEMUHAPCKUIA METOS,
CamMOCTOATE/IbHOE U3YUYeHUe ITepaTypbl, NPUMeEHEeHNe HOBbIX MH(OPMALUOHHbLIX TEXHONOMNIA ANg
CaMOCTOSATE/IbHOTO NOMONHEHUS 3HAHUI, BKNKOYAsA UCNOJIb30BaHNe TEXHUYECKUX U 3/IEKTPOHHbIX CPEACTB
NH(popMaLuu.
2. [leATenbHOCTHbIE NPAKTUKO-OPUEHTUPOBAHHbIE TEXHOMIOTUN, HanpaB/ieHHble Ha popMuUpoBaHue
CUCTeMbl MPOGeCCUOHaNIbHbIX NPaKTUYECKUX YMEHUI NPy NPOBEAEHUN IKCNEPUMEHTANIbHbIX
nccnefoBaHnii, 06ecneynBaroLLMx BO3MOXHOCTb Ka4eCTBEHHO BbIMOMHATbL NPO(ECCUOHaNbHYO
fearenbHocTb. Micnonb3yetcs aHanus XTI, Bbibop MeToAa onTUMmM3aunn, B 3aBUCUMOCTI OT 06bEKTA
nccnefoBaHUA B KOHKPETHOM CUMTyalumn 1 ero npakTuyeckas peanmsauus.
3. PassuBatoLLe nNpo6ieMHO-0PUEHTUPOBAHHbIE TEXHOMOMUN, HanpaBNeHHble Ha (G OpMUpPOBaHUE U
pa3BuThe NPO6EMHONO MbILIIEHUSA, MbIC/IUTENIbHOW aKTUBHOCTU, CMOCOBHOCTU NPO6/IEMHO MbICUTD,
BUAETb U (DOPMYINPOBATL NPO6/1eMbl, BbIGUPaThL CNOCOOLI U CPefcTBa AN UX peLleHns. cnonb3yoTces
cregytowme Buibl NPo6/1eMHOro 06yyeHUs: OCBELLLeHNEe OCHOBHbLIX NPO6/1eM 13y4yaeMoi AUCLUMINHBI Ha
NeKumax, yuyebHble JUCKYCCUM, pelleHmne 3aay NOBbILEHHOWN CNoXHOCTU. [Npenojasatent NULb co3faeTt
NMPo6/IEMHYIO CUTYaLMIO, a paspeLatoT eé obyyaemble B XOfe CAMOCTOATE/IbHOW [eATeNbHOCTH.
4. JINYHOCTHO-0PNEHTUPOBAHHbIE TEXHONIOrUK 06YyYeHWs, obecneymBaroLime B Xo4e y4ebHoro
npouecca yyeT pa3/IMyHbIX CNOCOBHOCTe 06yYaemblX, CO34aHNEe HEOOXOANMBIX YCNOBUWA 415 Pa3BUTUS KX
WHAMBUAYANIbHbIX CNOCOOHOCTENW, pa3BMTe aKTUBHOCTU JIMYHOCTU B y4eO6HOM npouecce. JIMYHOCTHO-
OPUEHTUPOBaHHbIE TEXHONOTMM 00yUYeHNs peannsytoTcs B pesynbTaTe UHAMBULYANIBHOTO 06LLEHNS
npenojaeatens N CTYfleHTa Ha KOHCYNbTaunuax, Npu BbINOIHEHUW AOMALLIHUX UHANBUAYaNbHbIX 3a[jaHUNA,
MOArOTOBKE WHAMBMAYA/IbHLIX OTYETOB MO UHAWBUAYA/IbHLIM 3a[aHUAM, peLleHnn 3agad.
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Mporpammy coctaBun(u):
ATH, npod. kad. MAXI1, Banbuyros A.B.

PeueH3eHT(bl):
KTH, 1-blii 3aM. reH. gup. OO0 HTL, «NpkyTckHUMxummaww», KysHeuos K.A.

Pabouas nporpamMmma AUCLMUNANHbI
3Hepro- 1 pecypcocbepexkeHne B XMMNYECKON TEXHOIOT NN

paspaboTaHa B cooTBeTCcTBMU ¢ P OC:

defepanbHbIil TOCYAAPCTBEHHBIN 06pa3oBaTe/ibHbIA CTaH4apT BbicLero o6pasoBaHusa - MarmcTparypa no
HanpasfeHUto NoAroToBky 15.04.02 TexHONOrMYeckne MallHbl U 06opyaoBaHue (Nnpukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

COoCTaB/leHa Ha OCHOBaHUK yLI66H0FO nnaHa:

HanpasneHue 15.04.02 "TeXHONOrMYECKMEe MallnHbl U 060pyaoBaHue”
04,00peHHOr0 Y4éHbIM coBeTOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouyasa nporpamma ogob6peHa Ha 3acegaHnun YMC thakynbTeTa

Cpok gericteus nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25



YI: z15.04.02_TMrn-25-1,2,3.pIx cTp. 3

1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 NOAroTOBKa BbIMYCKHWKOB K HayYHbIM MCCNEN0BAHMSAM U K MPOEKTHOMN 1€STeNbHOCTM, CBS3aHHOM C
pa3paboTKOW HOBbIX METOLOB CO3JaHNs NPOLLECCOB, MaTepuanoB N 060pyJ0BaHNS,
06ecneymBatoLLMX 3HEPro- 1 PecypcochepexeHmne, 3KONOrMueckyto 6e30nacHoOCTb TEXHONOMUU, K
aKTUBHOMY Y4YacTUIO B MHHOBALMOHHOW AesTeNbHOCTH.

2.3A0AUN
2.1 03HaKOMJieHWe C COBPEMEHHbIM COCTOSIHMEM 3HEPTO- U pecypcocbepexke-HuUs 1 NoTpe6eHns B
0TpacnsX NPOMbILLNEHHOCTM 1 B XUMUYECKOI TEXHONOTNK;
2.2 0cBOeHME METO/0B TEPMOMHAMMNYECKOTO aHann3a TeNI0TEXHONOMMUYECKOro 060py10BaHmS;
2.3 M3y4yeHMe OCHOBHbIX XapaKTepUCTVK TOMINBA 1 BOMPOChI €r0 UCMO/b30BaHNS;

2.4 03HaKOMJIEHWE C YCTPOMACTBOM M OCHOBHbIMU XapaKTepuCcTUKaMn 060py0BaHNsA 1 NyTAMU
3KOHOMUYW NOTPeBNSAEMbIX TENTOIHEPTETUYECKNX PECYPCOB.

3. MECTO AnCumnniamHbl B CTPYKTYPE OOI
Lukn (pasgen) OOMM: 61.B.[1B.01.02
3.1 TpeboBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 TexHonorn4yeckme nNpoLeccbl B XMMUYECKOM NPOMbILLIEHHOCTH
3.1.2 TeopeTnyeckne OCHOBbI TEPMOLNHAMUKN
3.1.3 MawwuHbl 1 annapatbl He(Te- 1 razonepepabaTbiBalOLW X NPeANPUATUN
3.1.4 MaremaTnyeckne MeTofbl B MHXeHepuu
3.1.5 Marematnyeckne MeToAbl B MHXEHepUu
3.1.6 MawuHbl 1 annapatbl He(Te- 1 razonepepabarbiBalOLWUX NPeANPUATUN
3.1.7 TexHONorm4yeckne npPoLEecchbl B XMMUYECKON MPOMBbILLIEHHOCTM
3.1.8 TeopeTnyeckne OCHOBbI TEPMOLNHAMUKN

3.2 AucuMnavHbl U NPAKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEE:

3.2.1 BbInonHeHue, NOArOTOBKA K Npoueaype 3awunTbl 1 3aLLMTa BbIMYCKHOW KBaIMPUKALNOHHOW
paboThl

3.2.2 TlMpomnsBoAcTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUC/e Hay4YHO-
nccnegosartenbckasa paboTa

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNNANHBI (MOAY NS)

MK-1: CnocobeH NpoBOAUTL MATEHTHbIE UCCEA0BAHMSA N ONPeaensaTb XapaKTepPUCTUKN NMPoayKLUun

3HaThb:

YpoBeHb 1 XUMWUYECKME N TEOPETMUYECKME OCHOBbI MPOLLECCOB XMMMUYECKOW TEXHOMOTUN;
OCHOBHbI€ YPaBHEHUA XMMMNYECKOIN TEPMOANHAMUKMN;
OCHOBbI MAaTEHTHbIX NCCNEN0BaAHWIA;

YpPOBeHb 2 XUMWUYECKUE 1 TEOPETUYECKME OCHOBbI MPOLECCOB XMMUYECKON TEXHONOTUN;
OCHOBHbIE YPaBHEHUS XMUMUYECKO TEPMOSUHAMUKMY;
ypaBHeHUS (hOPManbHON KUHETUKU, KNHETUKN TOMOTEHHOT0, TeTepOreHHOro KaTanmsa;
OCHOBbI MATEHTHbIX UCCNef0BaHUIA;

YpoBeHb 3 XUMUYECKUE 1 TEOPETUYECKME OCHOBbI MPOLECCOB XMMUYECKOM TEXHONOTUN;
OCHOBHbIE YPaBHEHUS XMMUYECKOI TEPMOSUHAMUKMY;
ypaBHeHUS (hOPManbHON KUHETUKU, KUNHETUKN TOMOTEHHOT0, TeTepOreHHOro KaTanmsa;
OCHOBbI MATEHTHbIX UCCNef0BaHUIA;
OCHOBbI TEOPMM NepeHoca Tenia U Macehl.

YMeTb:
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YpoBeHb 1 NpoBOAWTHL MATEHTHbIE UCCNEA0BaHUS;

YpoBeHb 2 NPOBOAWTHL MATEHTHbIE UCCNEf0BaHUS;
NPUMEHATL NPUHLNUNBLI PU3NYECKOTO MOAENNPOBAHUA XMMUKO-TEXHOOTMYECKNX MPOLECCOB;

YpoBeHb 3 MNPOBOAUTHL MATEHTHbIE UCCNef0BaHUS;
NMPUMEHATb NPUHLMUNBLI PU3NYECKOTO MOLENNPOBAHNA XMMUKO-TEXHOIOTMYECKUX NPOLLECCOB;
NpUMeHATbL MeToAbl uccnefosaHna 3PC npoLeccos.

Bnagetsb:
YpoBeHb 1 MeTofaMu 06paboTKM 3KCNEPUMEHTANbHOW UH(OpMaLuu;
MeTOoA4amMun NaTeHTHbIX UCC/ef0BaHNA;
YpoBeHb 2 MeTofaMu 06paboTKM 3KCNEPUMEHTANbHOW UH(OpMaLuu;
HaBblKaMW NPOEKTUPOBAHUA annapaToB XMMUYECKON MPOMbILLIEHHOCTH;
YpoBeHb 3 MeToAamu 06paboTKKM 3KCMepUMeHTanbHOW UH(popMaLnn;
HaBblKaMW NPOEKTUPOBAHUA annapaToB XMMUYECKON MPOMbILLIEHHOCTH;
MeTo4amu onpefeneHns onTUMabHbIX U PaLMOHabHbIX TEXHOMOTMYECKMUX PEXMMOB paboThl
obopyaoBaHus

MK-3: CnocobeH ynpaBnATb pesysbTaTaMu HayuYHO-UCCNef0BaTeIbCKUX U ONbITHO-
KOHCTPYKTOPCKUX paboT

3HaThb:

YpoBeHb 1 XMMUYECKUE N TeopeTUYeCKne OCHOBbI MPOLLECCOB XMMUYECKON TEXHONOMNK;
OCHOBHbI€ YPaBHEHNS XUMUYECKOIN TEPMOANHAMUKM;
OCHOBbI yNpaB/ieHNs pe3ysibTataMy Hay4YHO-UCCNea0BaTeNbCKUX paborT;

YPOBEHb 2 XUMWUYECKUE 1 TEOPETUYECKME OCHOBbI MPOLECCOB XMMUYECKO TEXHONOTUN;
OCHOBHbIE YPaBHEHUS XMUMUYECKO TEPMOJUHAMUKMY;
ypaBHEHUS (hOPManbHON KUHETUKU, KUNHETUKN TOMOTEHHOT0, TeTepOreHHOro KaTanmsa;
OCHOBbI YNpaBNeHNs pe3ynbTaTtaMu Hay4HO-UCCNe[0BaTeIbCKUX PaboT;

YpoBeHb 3 XMMUYECKUE U TeopeTUYeCcKne OCHOBbI NMPOLLECCOB XMMUYECKO TEXHONIOMUN;
OCHOBHbI€ YPaBHEHUA XMMMNYECKOIN TEPMOLNHAMUKMN;
ypaBHEHMA (HOPManbHONW KUHETUKU, KUHETUKWM FTOMOTeHHOr0, reTeporeHHOro Katanmsa;
OCHOBbI yNpaB/ieHUs pe3ysibTataMy Hay4YHO-MUCCNea0BaTeNbCKUX paborT;
OCHOBbI TEOPUW MEPEHOCa Tenaa U Macchl.

YMeThb:

YpoBeHb 1 NPUMEHATb NPUHLUMNBLI PU3UYECKOTO MOAENMNPOBAHNSA XUMUKO-TEXHOTOTMYECKNX MPOLECCOB;
ynpaBnsTb pesynbTaTaMu Hay4YHO-UccnefoBaTeIbCKUX paboT;

YpoBeHb 2 MPUMEHATL NPUHLUNLI (PU3UYECKOT0 MOLENNPOBAHNA XUMUKO-TEXHOIOTMYECKNX NPOLLECCOB;
NpUMeHATL MeToAbl nccnefosaHna 3PC npoLeccos;
ynpaenaTh pesysbTaTaMy Hay4yHO-MCC/eoBaTeNbCKUX paboT;

YpoBeHb 3 MPUMEHATH NPUHLUMNBI (PU3NYECKOTO MOLENIMPOBAHNA XUMUKO-TEXHOIOTUYECKNX NPOLLeCCOB;
NPUMeHATL MeToAbl nccnefosaHna APC npoLeccos;
ynpaBnsTb pesynbTaTaMu Hay4YHO-UCCNef0BaTeNIbCKUX N ONMbITHO-KOHCTPYKTOPCKMX paboT;

Bnagetsb:

YpoBeHb 1 MeTogamu 06paboTKKM 3KCMepUMeHTanbHOM UH(opMaLnn;
MeTo4amu yrnpas/ieHUs pesynbTataMy HayYHO-UCCNef0oBaTeNbCKUX paboT

YpoBeHb 2 MeTOoAamu 06paboTKKM 3KCMepUMeHTaNbHOW UH(opMaLnn;
HaBblKaMW NPOEKTUPOBAHUA arnnapaToB XMMUYECKOM MPOMbILLIEHHOCTH;
MeTo4amu yrnpas/ieHUs pesynbTataMy HayYHO-UCCNefoBaTeNbCKUX paboT

YpoBeHb 3 MeTofaMu 06paboTKM 3KCNEPUMEHTANbHOW UH(OpMaLuu;
HaBblKaMW NPOEKTUPOBAHUA annapaToB XMMUYECKOW MPOMbILLIEHHOCTH;
MeTo4amu yrnpas/eHUs pesynbTataMy HayYHO-UCCNefoBaTeNbCKUX paborT;
MeToAamun onpefeneHns onTUMabHbIX U PaLMOHabHbIX TEXHOMOTMYECKMUX PEXMMOB PaboThl
obopypoBaHua

B pe3ynbTaTe 0CBOEHUSA AUCLUMIVHBI 06yYaloLWwnncsa LONXeH

4.1 3HaTtb:
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XMMUYECKME N TEOPETUYECKIE OCHOBbI NPOLLECCOB XMMUYECKOI TEXHONOTUK;
OCHOBHbIE YPaBHEHUS XMUMUYECKOI TEPMOSUHAMUKMY;

ypaBHEHUS (hOPManbHON KUHETUKU, KNHETUKN TOMOTEHHOT0, TeTepOreHHOro Katanmsa;
OCHOBbI TEOPMM NepeHoca Tenia u Macchl.

YMeTb:
NPUMEHATL NPUHLUMbI PU3NYECKOTO MOAENNPOBAHUA XMMUKO-TEXHOMOTMYECKNX MPOLECCOB;

NPUMeHATL MeToabl nccnegosaHns SPC npoLeccos.

Bnagethb:
mMeTofaMu 06paboTKM IKCNEPUMEHTaNbHON NH(OpMaLUK;

HaBblKaMW NPOEKTNPOBaHNA annapaTtoB XMMUYECKOA MPOMBbILLINEHHOCTH;

MeToZaMun onpeAeneHns onTUManbHbIX U paLMOHaNbHbIX TEXHOOTMYECKMX PEXMMOB pPaboThl
o6opypoBaHus

5. CTPYKTYPA N COAEP>XAHWE goNCUNM/IHBbI (MOAY NA)

cTp. 5

HanmeHoBaHue pasgenos u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve
3aHATUA TeM /Bung 3aHATUSA/ Kypc umm pak.

Pasgen 1 BeefeHve B
AncumninHy "SHepro- 1
pecypcocoepeXkeHyie B
XUMUYECKOIA TEXHOOr K"

OCHOBHbIe NMOHATUA K
onpeaeneHns:
pecypcocbepexeHune,
aHeprocbepexeHue,
6e30TX0HOE XUMUNYECKOE
NPOW3BOACTBO U

MasiooTX0HOe

XUMUYecKoe

npoun3BoACTBO,

pecypcocbeperatoLlee

XMMUYeCKoe

npou3soacTeo. /Tema/

OKOHOMMYecKoe 1 2 MK-1 MnkK- nil 0
060CHOBaHMe 3 ni.2n2.1
6€30TX0HbIX TEXHOMOTWIA. Nn2.2 nN2.3
Mpo6nembl 3HEPro- u n2.4n3.1
pecypcocbepexxeHuns B n3.2 N3.3
XMMWYECKOI TEXHOMNOTNN: Nn3.4
3HEepProeMKocCTb 21 32 33
CYLLECTBYHOLLMX

TEXHOJIOTNYECKMX

NpoLeccoB B XMMUYECKOM
TEXHOI0rnK; noKasaTesun
pecypcocbepexeHuns
MPOMbILUNEHHbIX
XUMUYECKMX
npowussoacts. /Tp/
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2.1

MMyTn aHepro- u
pecypcocbepexeHns Ha
pas3finyHbIX
nepapxmyecknx ypoBHAX
posib
TePMOAMHAMMNYECKOT O
noAxoja B pelweHnmn 3agay
3Hepro- un
pecypcocbepexeHns B
XUMUYECKOM
npoussogctee. /Cp/

YpaBHeHNs GanaHca
NMOTOKOB
TEXHO/IOTMYECKOro
npouecca /Tema/

TeopeTnyeckunii n
npakTUyecKuii
mMaTepuanbHbIN
6anaHc. /Mp/

Mprmepbl TEOPETNYECKOTO
N NPaKTUYEeCcKoro
MaTepuanbHOro

6anaHca. /Cp/

Pasgen 2
TepmoANHaAMUYECKUIA aHann3
XUMUKO-TEXHOMOMMYECKIMX
MPOV3BOACTB Y XVIMMKO-
TEXHO/IOTMYECKUX CCTEM
TepmognHaMmunyeckne
pacyeTbl nNpu
NMPOEKTUPOBAHUN
TEXHO/IOTMYECKOTO

npouecca. /Tema/
OHTanbNUHbIA METOA
aHanmsa XTI n XTC.
HasHayeHue aHanusa
0O606LeHHasn
NHOpPMaLMOHHASA
CTPYKTYpa
3HEpreTUYecKoro
6anaHca. /Mp/

16

2

16

2

MK-1 MnK-

MK-1 MnK-

MK-1 rnK-

MK-1 MnK-

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
N3.2 N3.3

n3.4
31 32 33

ni1
niz2n2.1
n2.2 N2.3
N2.4N3.1
N3.2 N3.3

n3.4
31 32 33

ni1
niz2nz2.1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3

Nn3.4
31 92 33

ni1
niz2nz2.1
n2.2 N2.3
N2.4N3.1
n3.2 N3.3

Nn3.4
31 92 33

0

cTp. 6
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31

MeTogbl pacyeTa n hOpMbl
npeacTas/ieHns
JHepreTnyeckoro 6anaHca.
MpenmyLiecTBa U
HefoCTaTKK
JHepreTUyeckoro 6anaHca.
SHTanbNUMHLIA 6anaHc
KaK YacTHbIl cnyyai
3HEpPreTUYecKoro

6anaHca. /Cp/

JKcepreTUYecKnin aHanns
XTMN n XTC. /Tema/

JKceprusa MatepuanbHblIX
N 3HEPTeTUYeCKNX
notokos. Knaccugukauuns
1 B3aMOCB#3b MOTEPD
akceprun. /Tp/

PacuyeT aKcepreTnyeckoro
K.n.g. /Cp/

Pasgen 3. icnosnb3oBaHme
BTOPUYHbIX 3HEPTOPECypCoB B
XVMUYECKIX MPOU3BOACTBAX

CocTtosHue un
nepcrneKTMBbI
NCNO/Ib30BAHUA TOPHOYUX,
BbICOKOMOTEHLUNAMbHbIX U
HWU3KOMOTEHLMaNbHbIX
B3P B XMunueckux
npoussogcrteax. /Tema/

MepcnekTuBb
Ncnonb3oBaHms
BbICOKOMOTEHLNANbHbIX
B3P. /Mp/

Mpobnemb
NCMNONb30BaHMNSA
HU3KOMOTEHLNANbHbIX
B3P. /Cp/

Pasnen 4. CUCTEMHBIA aHann3
OCHOBHbIX Croco60B
3HEprocoepeXxeHns 1
pecypcocoepedxeHuns B
XUMUYECKOI TEXHOMOM N

16

2

24

2

20

MK-1 MnK-
3

MK-1 MnK-

MK-1 MnK-

MK-1 rnK-

MK-1 MnK-

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3

n3.4
31 32 33

ni1
niz2nz2.1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3

n3.4
31 92 33

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3

n3.4
31 32 33

ni1
niz2n2.1
n2.2 Nn2.3
Nn2.4Nn3.1
Nn3.2 N3.3

n3.4
31 92 33

ni1
niz2n2.1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3

n3.4
31 32 33

cTp. 7
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4.1

4.2

OCHOBHbIE NOHATUA U

onpejenieHns CUCTEMHOr0

aHanunsa. Nepapxunyeckas

CTPYKTYypa Npoun3BOACTBa

XMUMUYECKOIN Npo-AyKuun.

Hay4H0-060CHOBaHHbIE

MeponpuAaTKs, cnocobsl,

npueMbl 1 onepauun

3Hepro- un

pecypcocbepexeHus. /Tem

al

TexHonornyeckue, 1 2 NMK-1 MkK-
annapaTtypHo- 3
KOHCTPYKLMOHHbIE,

PEXUMHO-

napameTpuyeckue un

opraHun3aLMoHHO-

TEXHUYECKNE Npuembl n

onepauuun. /Mp/

/Cp/ 1 20 NnK-1 nkK-

CwmelLeHne paBHOBeCKA
npv o6paTUMbIX
peakumnsax /Tema/

YMeHbLUeHMne 1 6 MK-1 MNK-
CONpPOTUBNEHNSA 3
XUMUYECKON peakLuu,

YMEHbLUEHNE

COMPOTUB/IEHNA MacCo- U
TennonepeHocy /Tp/

Mcnonb3oBaHue 1 10 MK-1 rnkK-
NO6OYHbLIX MPOAYKTOB U 3
0TXO0[0B, pereHepauus

peareHTtos /Cp/

/3auéT/ 1 4

6. POHA OLLEHOYHbIX CPEACTB

ni1
niz2n2.1
n2.2 N2.3
Nn2.4N3.1
Nn3.2 N3.3

n3.4
31 92 33

ni1
niz2n2.1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3

n3.4
31 32 33

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
Nn3.2 N3.3

n3.4
31 32 33

ni1
niz2n2.1
n2.2 N2.3
N2.4N3.1
Nn3.2 N3.3

n3.4
31 92 33

6.1. KOHTpO/NbHbIE BOMPOCHI U 3aaHNg

MpeaMeT 3HEPro- 1 pecypcocoepexxeHnss B xmmuueckoin texHonorum (MK-1.
Mpouecc ropeHnsa Tonavea. TemnepaTtypa BCMbIWKN 1 camoBocniameHenns. (MK-3)

OCHOBHble cnocobbl 3KOHOMUKM 3Heprumn. (MK-1)
JHepreTnyeckune pecypcesl. Bugbl tonams. (MK-3)

MMOHATME 3HEPTOXUMUKOTEXHONOIrMYeckom cuctembl (3XTC). (MK-1)

AnemeHTapHbIli coctaB Tonamea. (MK-3)

0

cTp. 8
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7. MeTogbl pacyeTa npouecca ropeHuns Tonnmea. (MK-1)
8. TennoBoi 6anaHc KoTenbHOM ycTaHoBKKU. (MK-3)
9. BTopnuHble 3HepreTnyeckue pecypcbl XMMmuyecknx npomssoacts (B3P). (MK-1)
10. Teopusa npoucxoxgeHua Hedtn Ha 3emne. (MK-3)
11. MpenmMyuiecTsa rasoobpasHoOro Tonausa no cpaBHeHuto ¢ TeepgbiM. (MK-1)
12. O6Lwme cBefleHUsA 0 KOTeNbHbIX ycTaHoBKax. (MK-3)
13. Tennosblie 1 roproume BTOpUYHbIE 3Hepropecypckl. (MK-1)
14. MpuHUMNManbHas cxemMa NapoBoi KOTenbHON yctaHoBku. (MK-3)
15. Bupabl sHepretuyeckmx pecypcos. (MK-1)
16. MpuHuunn gericteus naposoro kotna. (MK-3)
17. Tennota cropaHusa tonamsa. (MK-1)
18. Jkceprua TennoTbl U noToka Bewectea. (MK-3)
19. Knaccugukauunsa tonnme. (MK-1)
20. JKcepreTnyecknii aHann3 napocunnosoi yctaHoBku. (MK-3)
21. OCHOBHbIe TUMbI MapoOBOAAHBLIX KOTNOB-yTMAn3atopos. (MK-1)
22. OcHoBHoe ypaBHeHue Tennootgaun. (MK-3)
23. MoHaTtune akceprun. (MK-1)
24. MeTogbl onTUMMU3aLUKU NpU co3faHnn aHeprocbeperarowmx npomnssoacts. (MK-3)
25. CTPYKTYpPHO-4eKOMMO3UTLUHHbIE MeToAbl onTummusauum. (MK-1)
26. OHepreTnyeckue pecypcbl. Bugbl tonnms. (MK-3)
27. MpuHLMN feNCTBUA NAapOKOMMPECCUOHHONM ycTaHoBku. (MK-1)
28. AnemMeHTapHbIl coctas Tonnamea. (MK-3)
29. SHTpoNUiAHbIA MeTof aHanu3a. NHpopmaLMoHHO-TepMoAnHamuyecknii npuHumn. (MK-1)
30. OCHOBHble €cnoco6bl aKoHOMUK 3Heprun. (MK-3)
31. Tennosbie n roptotowumne BOP. (MK-1)
32. MpvMeHeHVe MHHDOPMaLNOHHO-TEPMOLMHAMMNYECKOTO NMPpUHUKMNA N8 aHanu3a paboTl
napoKOMMNpPeccuoHHol yctaHoBkK. (MK-3)
33. Buabl notepb akcepruu u nopsfok mx pacyeta. (MK-1)
34. Mapocwunosas yctaHoBka. (MK-3)
6.2. TeMbl NNCbMEHHbIX paboT
1 KomM6uHMpoBaHHbIE 3HEPTOTEXHOMIOTMYECKME YCTAHOBKN B HegTernepepaboTke.
2 MyTn aHeprocbepexeHNs Npu pasgeneHnn cMmecel pekTuuKalmei.
3. MaporeHepupytoline ycTaHoBKW. lMaporeHepartop v ero OCHOBHbIE 3/IEMEHTHI.
4. BTopuuHble aHepropecypcbl. SHepreTnyeckas M aKOHOMMYECKasd 3IPPEKTUBHOCTb YTUIM3AL NN
B3P.
5 O6buasa xapakTepucTmMKa yTUAU3aLNOHHbIX YCTaHOBOK B3IP.
6 OHeproTexHonornyeckoe KOMOMHMPOBAHME KaK Hanpas/ieHWe 3HeprocbepexxeHns B XMMUYECKOIA

TEXHO/IOTMK (Ha NpUMepe KOHKPETHOro Npou3BOACTBa).
7. MeToanKa pacyeta XMMUYECKON 3KCEprumn.
6.3. POH[ OLLEHOYHbLIX CPEeACTB
®OH[, OLEHOYHbIX CPeLCTB NnpuiaraeTcs.
6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB
JK3aMeHHaUNOHHbIe BONPOCHI, BOMPOCHI A1 cC06eceoBaHMS.

7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECINEYEHVE ANCUNMNNHBI
7.1. PekomeHayemasa nuTepaTtypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpHI, 3arnasue M3paTenscTBoO, rog
N11 banbuyros AB., OHeprocbepexkeHne B XMMNYECKON TEXHOOTUN: Y4eb. AHrapck: Al'TA,
JemeHTbeB A W.,  nocobue 2005

YnbsiHOB B. A
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ni.z2

nz2.1

n2.2

n2.3

n2.4

n3.1

n3.2

N33

n3.4

a1

32

33

ABTOpHI,
YnbsiHOB B. A,
LLlenkyHoB B. U.,
BawnsikoBa I'. B.,
Banbuyros A. B.

ABTOpHI,
YncsHoB b, An
EnwuH A W,
CemeHoB N. A
banbuyros A. B.,
JemeHTbeB A U,
YnesHoB b. A
YnbsHOB B. A,
EnwuH A W,
CemeHoB U. A
YnbsiHOB B. A,
bawnbikoBa l'. B.,
LLlenkyHoB B. U.

ABTOpHI,
CTtenaHoB B. C,,
CrtenaHoBa T. b.

CemeHoB . A

CemeHoB . A

JemeHTbeB A .,
Banbuyros A. B.,
YnbsHoOB B. A

7.2. lNepeyveHb PecypcoB MH(POPMALLMOHHO-TENEKOMMYHUKALMOHHOR CEeTH

3arnasue
JHEProTexHON0rns XMMUYECKNX MPON3BOACTB: Y4Ueb.
nocobue

7.1.2. JononHUTeNbHaa nuteparypa
3arnasue
OHeprocbepexxkeHne B npoLieccax peKTUmKauum:
MOHOrpadgusa

JHeprocbepexxeHne B XMMUYECKO TEXHOOTNN: yYyeb.
nocobue

JHeprocbepexeHne B NpoLeccax pekKTUuPuKauum:
MOHOrpadgusa

SHeproTexHoN0rns XMMmMYecknx npom3BoacTs. MeTogpbl
TEPMOANHAMUYECKOTO aHanusa: yyeb. nocobue

7.1.3. MeToanyeckue pa3paboTku
3arnaeue

QP PEKTUBHOCTb UCNONL30BAHWA IHEPTUN U
3HeprocbepexeHue: yyeb. nocobue
JHeprocbepexeHne B npoueccax pekKTuukaymm Ha
npumMepe pasgeneHuns 6yTUI0BLIX CNMPTOB: guccepTayms
Ha CoMCKaHue YYEHON CTeNeHn KaHangaTa TEXHUYECKMX
HayK
JHeprocbepexeHne B npoLieccax peKTUuKaymm Ha
npumepe pasfeneHns 6yTUIOBbIX CIUPTOB: aBTOpedepar
auccepTaunm Ha COMCKaHWe yYeHOl CTeneHn KaHanaaTa
TEXHUYECKNX HayK

JHeprocbepexxeHne B XMMUYECKON TEXHONOTUN:
y4yebHoe nocobue

cTp.10

M3patenscTBO, rof
MpkyTck: N3a-BO
Npl'TY, 2002

N3patenscTBo, rof
AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2005

AHrapck: AI'TA,
2007

NpkyTcK: N34-BO
Npl'TY, 1998

N3patenscTBo, rof
NpkyTck: Npl'TY,
2002

AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2005

MHTepHeT”

KyanHoB, A A DHeprocbepexxeHne B KOTe/bHbIX yCTaHOBKax TAC 1 CUCTEM TEMIOCHAGXKeHNA:
MoHorpadua/KygnHos AA, 3uraHwunHa C.K. - Mocksa : HNL UH®PA-M, 2016. - 320 c.
(HayuHast mbicnb) ISBN 978-5-16-011155-1. - TeKCT : 9N1eKTPOHHbIN. - URL:

https://znanium.com/catalog/product/514944. - Pexum focTyna: no nognucke.

KonecHukos, A. V. SHeprocbepexkeHne B MPOMbILINEHHBIX 1 KOMMYHa/bHbIX NPeanpuaTuax:
Y4ye6Hoe nocobue / A.N. KonecHnkos, M.H. ®egopos, KO.M. Baptonomees. - Mocksa : UHPPA
-M, 2010. - 124 c. (CpegHee npod. obpasosaHue). ISBN 978-5-16-002382-3. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/201795. - Pexxum goctyna: no

noAmnucke.

ApTIOWKKH, B. H. DHeprocbepexeHne npu akcnayatauum MarncTpasnbHblX HACOCHbIX arperaTos :
MoHorpagus / B. H. ApTiowkuH, B. K. TaH. - MockBa ; Bonorga : iHthpa-UHxeHepusd, 2020. -
112 c. - ISBN 978-5-9729-0375-7. - TeKCT : 3/1eKTPOHHbIN. - URL:

https://znanium.com/catalog/product/1168660. - Pexxum goctyna: no noArnucke.

7.3.1 lNepeyeHb NpPOrpaMMHOro obecnevyeHus

7.3.1.1 Windows E3EDU Dev UpLSA [[ocypapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019
cpok aencTtBms 3 rogal

7.3.1.2 Scilab v.6.1.0 [CTaHfapTHas obuwecTBeHHas nuueH3ns GPL]


https://znanium.com/catalog/product/514944
https://znanium.com/catalog/product/201795
https://znanium.com/catalog/product/1168660

YI: z15.04.02_TMrn-25-1,2,3.pIx crp. 11

7.3.1.3 OnepaunoHHas cuctema Windows 7 Professional [Cy6nuueH3MOHHbIR gorosop Ne
Tr000169903 o1 07.07.2017]

7.3.1.4 OnepauunoHHas cuctema Windows 10 Education [Cy6nunueH3MoHHbI gorosop Ne Tr000169903
ot 07.07.2017]

7.3.1.5 Office Professional Plus Education [Jorosop Ne 13582/MOC957 o1 01 gekabps 2016]

7.3.1.6 «TpeHaxép - nmutaTop Kotna - ytunusaropa KY-125» [CBMAETENbCTBO O rOCYAapCTBEHHOIA
pernctpayuun nporpamm gns 9BM Ne 2015617262 ot 6.07.2015r.]

7.3.1.7 «TpeHaxép - nmmutatop Kotna - yrunmnsaropa N1030-6MNTI» [CBMULAETENLCTBO O
rocyfapCTBEHHON perncTpauun nporpamMmm ans 9BM Ne 2015617263 o1 6.07.2015r.]

7.3.2 TepeyeHb NH(POPMALMOHHbBIX CNPAaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnmorteka eLIBRARY.RU

7.3.3 MNepeyeHb 06pas3oBaTe/IbHbIX TEXHOIOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUAJIBHO-TEXHMNYECKOE OBECIEYEHUVE ANCUNTMTMHBI (MOAY NA)

8.1 YuebHaa ayautopus ana npoBefeHns yYebHbIX 3aHATUI BCeX BUAOB: ayf. 111 (yyebHblli Kopnyc
No2). TexHMYeCKMe cpeacTea 00yyYeHMsA: MynbTUMeana NPoeKTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP
npenogasatens - 1WT.; CUCTEMHbIW 610K - 1 WIT.; KOMNAEKC ayAno KONOHOK 15 BOCNPOU3BeLeH s
ayamo anna - 1 wr.; yyebHo-HarnsgHble nocobus «3anopHo-peryanpyrowias apmatypa» - 4 wr.;
yuyebHO-HarnagHble nocobua «TexHonornyeckme annapartbl» - 10 WT.; HarNAgHble CTEHAbI - 2 LWT.
CneunanuanpoBaHHas mebenb: gocka (Menosas) - 3 LWIT.; CTON npenogasaTens - 1 WwT.; cToN
KOMMNbIOTEPHbIV - 1 WT.; CTyN npenogasaTens - 2 WT.; CTON CTYAEHYECKNIA ABYXMECTHbIN (WIT.) -

18 WT.; cKamb$sl CTyfeHUYecKas AByXMecTHas - 18 LWT.; nekTopckas TpubyHa - 1 wr.

8.2 lMporpammHoe obecneyeHune: onepaynoHHas cmctema Windows 10 Education [cy6nMueH3NOHHbI
porosop Ne Tr000169903 ot 07.07.2017], Office Professional Plus Education [gorosop Ne
13582/MOC957 o1 01 gekabps 2016]. Ayautopusa 4na camocToATeNbHOW paboTsl: ayg. 401
(y4ebHbIn Kopnyc Ne2). CneyuanusmpoBaHHas Mebenb: fgocka (Menosas) - 1 wWwrT.; cToN
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yyeHns: MynbTumema
npoekTop - 1 wWT.; 3KpaH - 1 WT.; MOHO6/10K - 20 WT.; KOMNAEKC ay4M0 KOJIOHOK AN
BOCMpOW3BeAeHNs ayano (aina - 1 WT.; 4OCTYN B UHTEPHET CO BCex paboymnx mecT. MporpammHoe
obecrneyeHune: onepaymoHHaa cuctema Windows 10 Education [cy6nmueH3nOHHbIV foroBop Ne
Tr000169903 ot 07.07.2017], Office Professional Plus Education [gorosop Ne 13582/MOC957 ot
01 pgekabps 2016].

9. METOANYECKWVE YKA3SAHWNA O/TA OBYUAKOWNXCA MO OCBOEHUIO
OvcumnnnHa “OHepro- 1 pecypcocbeperxeHne B XMMUYECKOW TEXHONOTMN” npenofaeTcs B BUAe NeKLuii 1
NPakTUYeCKNX 3aHATUIA. Ha nekuusax npu n3noXxeHnn matepuana ciefyet nonb3oBarbcs
UNNIOCTPATUBHBLIM MaTepuasom, OPUeHTUPOBAHHBIM Ha UCMOJIb30BaHWe MY/IbTUMEAUAHOTO
npeseHTaLMOHHOI0 060py0BaHMA. Mpun BbIMONHEHUN NPAKTUYECKUX paboT obyyatowmecs JOMHKHbI
M3y4nTb OCHOBHbIE METO/bI pacyeTta, NoMyUYnTb HaBbIKX PaboTbl CO CNPaBOYHUKAMWN W KaTasioramu.
O6pasoBarte/ibHble TEXHOIOTNN: METOA NPOGIEMHOTO M3/TIOXEHUSA MaTepuana, Kak 1eKTopoM, TaK v
obyyatoLMmcs; caMoCToATeNIbHOE YTeHMe 00yyaroWwmMMnca y4ebHo!, y4ebHO-MeTOANYECKON 1
CNpaBOYHOW NUTepaTypbl 1 NOCneaytoLLee NCMoNb30BaHNE NONYYEHHbIX 3HAHWI B NpoLecce BbINOMHEHNS
KOHTPOJIbHbIX paboT. B TeyeHne npenogaBaHns ANCLMUMINHBLI “3HEPro- n pecypcocbepexxkeHve B
XUMMNYECKON TEXHONOTMN” B Ka4ecTBe (DOPMbl TEKYLLEW aTTecTaumm obyyaroLmxca ncnosb3yerca
BbIMOJIHEHWE KOHTPO/IbHbIX PaboT.
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Mporpammy coctaBun(un):
KTH, goueHT Ka. MAXT, WepbuH C.A.

PeueH3eHT(bl):
KTH, 1-blii 3am. reH. aup. OO0 HTL, «MpkyTckHNNxummaw», KysHeuos K.A.

Paboyas nporpamma gUCLUNANHbI
TeopeTnYecKne 0OCHOBbI TEPMOANHAMUKM

paspaboTaHa B cOOTBeTCTBUMN ¢ PTOC:

depepanbHbIii TOCYAapCTBEHHbI 06pa3oBaTe/bHbIN CTaHAapT BbiCLIEro o6pasoBaHuMs - MarucTpartypa no
HanpasneHuto noarotosky 15.04.02 TexHONOrM4Yeckne mMawinHbl U o6opygosaHme (Npukas MuHobpHayKu
Poccun ot 14.08.2020 r. Ne 1026)

COCTaB/IeHa Ha OCHOBaHWWN Y4e6HOro nnaHa:
HanpasneHune 15.04.02 "TexHONOrMYeCcKMe MallMHbl U 060pyaoBaHue”

04006pEeHHOr0 Y4YéHbIM coBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma 0ao6peHa Ha 3acefiaHum YMC hakynbTeTa

Cpok gericteusi nporpammbl: 2025-2028 yu.r.

Mpeacepatens YMC KTH., gou,., Slebegea O.A.
MpoTokon ot 04.07.2025 Ne 05/25
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1L UENN OCBOEHWA ANCUUNTINTHDI
1.1 MMoaroToBKa 06yuvatoLMXCs, 061afatoLMX 3HAHUAMMN TEPMOJNHAMUYECKNX CBONCTB OTKPbITbIX
CUCTeM, 3aKOHOMEPHOCTe npeBpaLLeHunst TeNN0Tbl B paboTy B TEN/0BbIX ABUraTeNsiX, OCHOBaMM
XMUMWUYECKON TEPMOANHAMUKN, HaBblKaMi TEPMOANHAMMUYECKOTO aHann3a LMK/I0B TENI0BbIX
aBurateneli BHyTPEHHEro CropaHns U XonoaunbHbIX YCTaHOBOK.

2.3A0AUN
2.1 YCBOeHMe OCHOBHbIX NMOHATUI M NOAXOA0B K pacyeTy TEPMOAUHAMUYECKNX NMPOLECCOB OTKPbITbIX
CUCTEM

2.2 TIpYMeHEHWMN MONYYEHHbIX 3HAHWIA AN peLleHns KOHKPETHbIX 3aay XMMWUUeCcKOo TeXHONOornu u
XUMWUYECKOT0 MaLlMHOCTPOEHUS

2.3 YCBOEHME OCHOB XMMUYECKON TEPMOJNHAMUKN

2.4 MopgennpoBaHue TEXHUYECKUX 06BEKTOB M TEXHONOTMYECKUX MPOLECCOB B 06/1aCTN XUMUYECKOIA
MPOMbILLNEHHOCTH

3. MECTO AnNCuUnnianHbI B CTPYKTYPE OOI1
Lukn (pasgen) OOMM: 61.B.4B.02.01
3.1 Tpeb6boBaHuA K NpeaBapuTe/ibHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 MaremaTnyeckoe MOJENNPOBAHNE XUMMKO-TEXHOMTOTMYECKNX NPOLLECCOB 1 060pyA0BaHNS

3.1.2 TexHONorn4yeckme nNpoLeccbl B XMMUYECKOM NPOMbILLIEHHOCTH
3.1.3 3Hepro- n pecypcocbepexeHne B XMUYECKON TEXHOOT UK
3.1.4 [enoBoi MHOCTPaHHbIN A3bIK
3.1.5 KomnbioTepHble TEXHONOTNN B MalLIMHOCTPOEHUN
3.1.6 KOHCTpynpoOBaHME M peXXMMHas ONTUMU3ALMA XUMUYECKON TEXHUKM
3.1.7 MaremaTnyeckne MeTofbl B MHXEHepuu
3.1.8 MawuHbl 1 annapaTbl HegTe- 1 rasonepepabartbiBatOLLUX NPeANPUATII
3.1.9 OnTMmMu3aumnsa XMMUKO-TEXHOJIOTUYECKNX MPOLLECCOB
3.1.10 OCHOBbI Hay4HbIX UccnefoBaHWIA, OpraHn3ayma n NJ1aHMpoBaHMe IKCNepuMeHTa

3.2 AucuMnavHbl U NPAaKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0AMMO KaK MpeALLecTBYOLLEe:

3.2.1 BbINONHEHMe, MNOATOTOBKA K NpoLeaype 3awuTbl U 3aLLMTa BbiMYCKHOW KBaIM(PUKALNOHHOW
paboThl

3.2.2 TMpomnsBoAcTBeHHas npakTuka: MNpefannaoMHas npakTnka, B TOM YUCe Hay4yHo-
nccneposartensckasa pabora

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCLUUNANHBI (MOAYNA)

MK-2: CnocobeH npoBoAnTb paboThbl N0 06paboTKe N aHaNM3y Hay4HO-TEXHUYECKOW NH(opMayn 1
pe3ynbTaToB UCC/eL0BaHWUNA

3HaTb:

YpoBeHb 1 TepMOAMHAMUYECKMNE OCHOBbI MPOLLECCOB B OTKPbITbIX CUCTEMAX;
OCHOBHbIe 3aKOHbI TEPMOANHAMUKNA U UX CNeLCTBUSA; OCHOBbI aHaNN3a Hay4YHO-TeEXHNYECKOW
NH(popmMaLuu;

YpoBeHb 2 TepMOAMHAMUYECKNE OCHOBbI MPOLLECCOB B OTKPbITbIX CUCTEMAX;
OCHOBHble 3aKOHbI TEPMOANHAMUKN U UX CNeLCTBUS;
OCHOBbI TEXHNYECKON N XUMUYECKOW TEPMOLUHAMUKN;
(hM3NYECKUIA CMbICN MOHATUIA N 0COBEHHOCTEN TEPMOAMHAMUYECKNX NPOLECCOB; OCHOBbI
aHann3a Hay4yHO-TeXHUYeCKOW MH(popmaLmuu;

YpoBeHb 3 TEPMOAMHAMUYECKME OCHOBbI MPOLLECCOB B OTKPbITbIX CUCTEMAX;
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OCHOBHbI€ 3aKOHbl TEPMOANHAMUKNA N UX CNELCTBUSA;
OCHOBbI TEXHNYECKON N XMMUYECKOW TEPMOLNHAMUKN;

(hM3NYECKUIA CMbICN MOHATUIA U 0COBEHHOCTEN TEPMOLMHAMUNYECKNX NPOLECCOB;
OCHOBHble NPUHLMNbI TEPMOANHAMUYECKOTO U 3KCEPTeTUYECKOro aHanm3a LMKoB;
YCTPOWCTBO fBUrartenieii BHyTPEHHEro CropaHnua M KOMNpPeccopoB; OCHOBbI 06paboTKu ©
aHanm3a Hay4HO-TEXHUYECKOW UH(opMaLnn 1 pe3ynbTaToB UCCNea0BaHNIA.

YMeTb:
YpoBeHb 1 peluaTb 3a4a4m No TEPMOANHAMUYECKUM 3aKOHAM NS OTKPbITbIX CUCTEM; aHaM3MpoBaTb
HaYYHO-TEXHUYECKYO UH(OPMALUIO;

YpoBeHb 2 pellaTb 3a4a4n No TEPMOAMHAMUYECKUM 3aKOHAM A1 OTKPbITbIX CUCTEM;
MCNOoNb30BaTh Tab/MMULbI CBOMCTB BOAbI 1 BOASHOTO Napa Npy pelleHnu 3afay; aHaan3npoBathb
Hay4YHO-TEXHUYECKYH MHHOPMaLNIO;

YpoBeHb 3 peluaTb 3afja4yv N0 TEPMOAUHAMUYECKMM 3aKOHAM A1 OTKPbITBIX CUCTEM;
1CMoNb30BaTh TabAMLbl CBOWCTB BOAbI U BOASIHOTO Napa Npu pelleHnm 3a4ay; aHanu3npoBaTtb
HaY4YHO-TEXHUYECKYH MH(OPMaLMIo;
paspabaTbiBaTb PU3MYECKME 1 MaTeMaTMUYecKne MOJENN NCCNeayeMbIX MalLWH, CUCTEM,
MPOLLeCCOB, ABMAEHNI N 06BHEKTOB, OTHOCALLMXCA K 06/1aCTU XUMUYECKON MPOMBILLIEHHOCTH.

Bnagetsb:
YpoBeHb 1 HaBblKaMW peLleHuns 3a4ay no TepMOAMHAMUNYECKUM 3aKOHAM 1A OTKPbITbIX CUCTEM;
MeTo4aMy aHanm3a Hay4YHO-TEXHUYECKOW UH(opMaL M 1 pe3ynbTaToB UCC/ef0BaHuA;

YpOBeHb 2 HaBblKaMU peLleHns 3a4ay No TEPMOANHAMUYECKM 3aKOHAM A1 OTKPbITBIX CUCTEM;
MeTo/laMn aHanu3a Hay4yHO-TeXHUYEeCcKoW nHhopMaLuum 1 pe3ynbTaToB UCCNeA0BaHMWIA;
HaBblKaMW UCMNO/b30BaHNA iS-AMarpaMMbl BOASHOMO napa, Tabnul, CBOWCTB BOAbl U BOASHOIO
napa npu peweHnn 3agau;

YpoBeHb 3 HaBblKaMU pelleHns 3a4ay No TEPMOANHAMUYECKM 3aKOHAM A1l OTKPbITBIX CUCTEM;
MeToZaMMn aHanm3a Hay4yHO-TeXHUYECKOW MHopMaL MM 1 pe3ynbTaToB UCCNeA0BaHMNIA;
HaBblKaMW UCMO/b30BaHNA iS-AMarpaMMbl BOASHOMO napa, Tabnul, CBOWCTB BOAbl U BOASHOIO
napa npw peLleHnm 3agau;
HaBblKamMy ONpefensTh (U3NKO-XMMUYECKME CBOWCTBA MaTepManoB 1 BeLLeCTB.

MK-3: CnocobeH ynpaBisiTb pe3y/ibTaTaMn Hay4YHO-UCCNe40BaTe/IbCKUX U OMbITHO-

3HaTb:

YpoBeHb 1 TepMOAMHAMUYECKNE OCHOBbI MPOLLECCOB B OTKPbITbIX CUCTEMAX;
OCHOBHbIe 3aKOHbI TEPMOAUHAMUKN U X CNeLCTBUS;
OCHOBbI yNpaB/ieHNs pe3y/bTaTaMy HayUYHO-UCCNef0BaTEIbCKMUX U OMbITHO-KOHCTPYKTOPCKUX
pabor;

YpoBeHb 2 OCHOBbI yNpaB/ieHUs pe3ynbTaTaMmn HayYHO-UCCNef0BaTeNbCKUX U OMNbITHO-KOHCTPYKTOPCKMX
paborT;
TepMOMHAMUYECKNe OCHOBbI NPOLECCOB B OTKPbITbIX CUCTEMAX;
OCHOBHble 3aKOHbI TEPMOANHAMUKN U UX CNeLCTBUS;
OCHOBbI TEXHNYECKON N XUMUYECKOW TEPMOLUHAMUKN;
(hM3NYECKUIA CMbICN MOHATUIA N 0COBEHHOCTEN TEPMOAMHAMUYECKNX NPOLECCOB; OCHOBbI
aHann3a Hay4yHO-TeXHUYeCKOW MH(popmaLuu;

YpoBeHb 3 OCHOBbI yNpaBieHNs pe3ynbTaTaMn HayYHO-UCCNeA0BaTENLCKNX U OMbITHO-KOHCTPYKTOPCKUX
pabor;
TEepMOAMHAMUYECKNE OCHOBbI NPOLECCOB B OTKPbITbIX CUCTEMAX;
OCHOBHbI€ 3aKOHbl TEPMOAMHAMUKN N UX CNELCTBUSA;
OCHOBbI TEXHNYECKON N XMMUYECKOW TEPMOANHAMUKN;
(hM3MYECKUIA CMbICN MOHATUIA U 0COBEHHOCTEW TEPMOLMHAMMNYECKNX NPOL,ECCOB;
OCHOBHble NPUHLMNbI TEPMOANHAMUYECKOTO U 3KCEPreTUYECKOro aHanm3a LMKoB;
YCTPOWCTBO fBUrarteneii BHyTPEHHEro cCropaHna M KOMNpPeccopoB; OCHOBbI 06paboTKu ©
aHanM3a Hay4HO-TEXHUYECKOW UH(OPMaLUN 1 pe3ybTaToB UCCNeA0BaHNIA.

YMeTb:
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YpoBeHb 1 ynpaBnATb pesyfibTataMy Hay4YHO-UCCNe[0BaTeNbCKUX U ONbITHO-KOHCTPYKTOPCKNX paboT;
pewaTtb 3a4adn rno TepmMoAnHaAMMUYECKMM 3aKOHaM 4151 OTKPbITbIX CUCTEM; aHaNM3NPOBaTh
Hay4YHO-TEXHMUYECKYIO MH(OpMaLuIo;

YpoBeHb 2 ynpaBnATb pesy/ibTataMy Hay4YHO-UCCe[0BaTENbCKUX U ONbITHO-KOHCTPYKTOPCKNX paboT;
pewaTb 3a4a4n no TepMoAnHaAMMUYECKMM 3aKOHaM 415 OTKPbITbIX CUCTEM;

MCNob30BaTh TabnunLbl CBOMCTB BOAbLI Y BOAAHOIO napa npu pelleHnn 3afay; aHaan3mposarb
Hay4YHO-TEXHMYECKYIO MH(OopMaLuIo;

YpoBeHb 3 ynpaBnATb pesysibTataMy Hay4YHO-UCCNe[0BaTENbCKUX U ONbITHO-KOHCTPYKTOPCKNX paboT;
pewatb 3a4a4n no TepMoAnHaAMMUYECKMM 3aKOHaM A5 OTKPbITbIX CUCTEM;

MCNoNb30BaTb TabnunLbl CBOMCTB BOAbI Y BOAAHOIO napa npu pelleHnn 3afay; aHaansnposatb
Hay4YHO-TEXHMYECKYIO MH(OpMaLUIO;

paspabaTtbiBaTb (DU3NYECKME N MaTEMATUUYECKNE MOLENN UCCNeAYEMbIX MaLLWH, CUCTEM,
NPOL,EeCcCoB, ABMEHUI N 06BbEKTOB, OTHOCALLMXCA K 061aCTU XMMUYECKOW NPOMBbILLNIEHHOCTMN.

Bnagetsb:

YpoBeHb 1 MeTOoAamu ynpasneHus pe3ynbTataMy Hay4yHO-UCCNeA0BaTeNIbCKUX U OMbITHO-
KOHCTPYKTOPCKMX paborT;

HaBblKamMW peLLeHns 3afa4y no TEPMOAMHAMUYECKUM 3aKOHaM AN OTKPbITbIX CUCTEM;
MeToaMu aHanm3a Hay4YHO-TEXHWUYECKOW UH(opMaL M 1 pe3ynbTaToB UCCef0BaHu;

YpoBeHb 2 MeTOAamu ynpasneHUs pesynbTaTaMy Hay4YHO-UCCNeA0BaTeNbCKNUX U OMNbITHO-
KOHCTPYKTOPCKMX paborT;

HaBblKaMW peLLeHns 3afa4y no TePpMOAMHAMUYECKUM 3aKOHaM AN OTKPbITbIX CUCTEM;
MeTo4aMu aHanm3a Hay4YHO-TEXHUYECKOW UH(opMaL MM 1 pe3ybTaToB UCCef0BaHui;
HaBblKaMW MUCMONb30BaHUA iS-guarpammbl BOAAHOT0 napa, Tabauy, CBOWCTB BOAbI U BOASAHOTO
napa npv pewweHnu 3agay;

YpoBeHb 3 MeTOAamu ynpasneHUs pe3ynbTaTaMy Hay4YHO-UCCNeA0BaTeNbCKNUX U OMNbITHO-
KOHCTPYKTOPCKMX paborT;

HaBblKaMW peLLeHns 3afa4y no TEPMOAMHAMUYECKUM 3aKOHaM AN OTKPbITbIX CUCTEM;
MeTof4aMu aHanm3a Hay4YHO-TEXHWUYECKOM UH(opMaL M 1 pe3ynbTaToB UCCef0BaHuiA;
HaBblKaMW UCMONb30BaHUA is-guarpammbl BOAAHOT0 napa, Tabauy, CBOWCTB BOAbI U BOASAHOTO
napa npv pewweHnu 3agay;
HaBblKamMu onpefenaTb (YU3NKO-XMMUYECKME CBONCTBA MaTepmnanoB 1 BELLECTB.
B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnica 4O/KEH
4.1 3HaTb:
4.1.1 TepmOoAMHAMMYeCKMe OCHOBbI MPOLECCOB B OTKPbLITbIX CUCTEMAX;

4.1.2 OCHOBHbIE 3aKOHbl TEPMOANHAMUKN U UX CNELCTBUS;

4.1.3 OCHOBbl TEXHUYECKON N XUMNYECKON TEPMOLMHAMUKMN;

4.1.4 (hu3nyeckunii CMbICN NOHATUIA 1 OCOBEHHOCTEN TepMOAMHAMUYECKUX MPOLECCOB;
4.1.5 OCHOBHbIE NPUHLNMNbI TEPMOSMHAMUYECKOTO W 3KCEPreTUUYeCKOro aHanmsa UuKkos;
4.1.6 yCTpOWCTBO ABUraTeneil BHyTPEHHErO CropaHns 1 KOMMPECCOpPOB.

4.2 YMeThb:
4.2.1 pewarTb 3a4a4n no TepMogMHAMNYECKMM 3aKOHAM A1 OTKPbITbIX CUCTEM;

4.2.2 wncnonb3oBaTb TabnuLUbl CBOWNCTB BOAbI U BOASHOTO Napa Npu peweHnu 3ajay;

4.2.3 paspabaTbiBaTb PU3NYECKUE 1 MATEMATUYECKNE MOLENN UCCNELYEMbIX MALUWH, CUCTEM,
MPOLLeCCOB, SBNEHNI N 06BHEKTOB, OTHOCALLMXCA K 06/1aCTU XUMUYECKO/ NPOMBbILLNEHHOCTMW.

4.3 Bnapetsb:
4.3.1 HaBblKaMy peLleHusa 3a4ad no TepMOLUHAMUYECKUM 3aKOHaM 15 OTKPbITbIX CUCTEM;

4.3.2 HaBblKaMW MCNOMb30BaHUA is-AMarpaMmMbl BOASHOIO napa, Tabnuy, CBONCTB BOAbI M BOASHOIO napa
npu peLLleHnm 3aay;

4.3.3 HaBblKaMy onpeaensitb PU3NKO-XMMUYECKMNE CBOCTBA MaTEPManoB U BELLECTB.
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Kog
3aHATUSA

11

12

5. CTPYKTYPA N COOEPXXAHWVE JANCUNNNNHBI (MOAY NA)

HavnmeHoBaHve pasgenos u
TeM /BUf 3aHATNA/

Pasgen 1 BeegeHve

MpeaMeT TEXHUYECKOM

TEPMOANHAMUKN.

OCHOBHbIe NONOXEHUS

TEXHUYECKOM

TEPMOANHAMUKN. OcHoBbI

XUMUYECKON

TepMoguHaMUKKU. /Tema/
MapameTpbl coCTOAHUA

naoeanbHOro rasa.

YpaBHeHue MeHpeneesa-
KnaneitpoHa. OCHOBSI

XUMUYECKON

TepMoAuHamMuKu. /Nek/

PeweHne 3agay c
NCMo/ib30BaHUEM

yPaBHEHUS COCTOSAHMS

naoeanbHOro rasa.

PeweHwne 3agay no

XUMUYECKOMN

TepmoguHamuke. /Tp/

PeweHne 3agay ¢
ncnonb3oBavem

ypaBHeHusa BaH-gep-

Baanbca. OCHOBbI
XUMUYECKON

TepMoguHamuku. /Cp/

Tennota n paboTa Kak
(hopMa nepefavu sHeprum.

BHyTpeHHAs
aHeprud. /Tema/

Pacuet Tennotel, paboTbl 1
BHYTPEHHEW aHepruu
naeansHoro rasa. /Jlek/

PeweHwne 3agay no
onpesefieHnto TenoThbl,
paboTbl N BHYTPEHHEIA
3HEepruu naeanbHoro

rasa. /Tp/

Mpathnueckoe

onpepeneHne TensoThbl n

paboTbl. /Cp/

Cemectp/ Yacos

Kypc
2 0,5
2 2
2 8
2 0,5
2 2
2 8

KomneTeH-
umm

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

JlnTepatypa WHTe

ni1
niz2n2.1
n2.2n3.1
Nn3.2 N3.3
31 32 33

24

ni1
niz2n2.1
n2.2n3.1
n3.2 N3.3
31 32 33

24

ni1
niz2n2.1
Nn2.2Nn3.1
Nn3.2 N3.3
31 32 33

34

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 92 33
24

ni1
niz2nz2.1
Nn2.2n3.1
n3.3
31 92 33
24

PaKT.

0

cTp. 6

MNpumeyaHne
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2.1

2.2

3.1

Pasgen 2. TepmogmMHammnyeckme
MPOLIECChI.

PacueT agnabaTtHbiX,
N30XO0PHbIX, N306apHbIX,
N30TEPMUYECKUX U
NONMTPONHbLIX NPOLECCOB
B 3aKPbIThIX

cuctemax. /Tema/

AHanus 2 0,5
TEPMOMHAMUYECKUX
npoueccos. /fek/

PeweHwne 3agay no 2 2
TEPMOANHAMUYECKNM

npoweccam U3MeHeHus

COCTOAHWA NAeanbHOro

rasa. /Ip/

PeweHwne 3agay no 2 8
NONNTPOMHOMY
npoueccy. /Cp/

AHann3 0CHOBHbIX

NPOLECCOB B OTKPbITbIX

cucTemax, noctpoeHune PV

-anarpammel. /Tema/

TepmoanHammyeckune 2 0,5
NpoLecchbl B OTKPbITbIX

cuctemax. /Nek/

PeweHne 3agauy. 2 2
Ob6patunmsblie
npoueccel. /Tp/

HepaBHOBECHbIE 2 16
npoueccel. /Cp/

Pasgen 3. 3aKoHb!
TePMOAVHAMUKMN.

MepBbliA, BTOPOW N TPETUIA
3aKOHbI
TepMoAuHaMUKK. /Tema/

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

ni1
niz2n2.1
Nn2.2Nn3.1
na3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
n3.3
31 32 33
24

ni1
niz2nz2.1
Nn2.2n3.1
n3.3
31 92 33
34

ni1
niz2n2.1
n2.2n3.1
n3.3
31 92 33
34
ni1
niz2n2.1
n2.2n3.1
n3.3
31 92 33
34

0

cTp. 7
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3.2

4.1

MartemaTunyeckoe
BblpaXXeHWe 3aKOHOB
TepMoAuHaMUKK. [ek/

PeweHwne 3anay. 3aKOHbI
TepmoguHamukn. /Tp/

BeuHble gsuratenn 1-ro u
2-ro poga. /Cp/

MoHATHe
aHTponuu. /Tema/

OnpepgeneHne aHTpONUN.
JHponua Kak mepa yucna
MUKPOCOCTOAHWIA /1ek/

PeweHwne 3agay. dHponus
Kak Mepa ymcna
MUKpococTosHMi /Mp/

JHponua Kak mMepa yucna
MUKpococTosHun. /Cp/

Pasgen 4. Linknnyeckme
npoLieccbl NpeobpasoBaHWs
TennoThbl B paboTy.

Tennosble gBuratenu.
Lnkn OTTO, LUK
rasoTypOuHHO
YCTaHOBKM, LMK
Ounzens. /Tema/
TepMoaNHaMUYECKINIA
aHann3 LUKINYEeCKnX
npoueccos. /fek/

16

0,5

10

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

MK-2 MnK-

MK-2 MnK-
3

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
n3.3
31 32 33
24

ni1
niz2nz2.1
n2.2n3.1
n3.3
31 92 33
24

ni1
niz2n2.1
n2.2n3.1
n3.3
31 92 33
34

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 92 33
34
ni1
niz2n2.1
Nn2.2Nn3.1
n3.3
31 32 33
34

ni1
niz2n2.1
Nn2.2Nn3.1
n3.3
31 32 33
24

0

cTp. 8
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5.1

5.2

Pacuet unkna OtTo. /Mp/

CpaBHUTENbHbIV aHann3
LMKNOB TENN0BbIX
asuratenein /Cpl/

Pasgen 5. TepmoguHamny4eckvie
CBOWCTBA BOAbI M BOAAHOIO
napa.

N306paxxeHne npouecca
napoo6pasoBaHusa Ha TP-,
PV- 1 is-
Anarpammax.TpoliHas u
KpUTnyeckas TOUKM.
OHTanbnusa. /Tema/

TepmognHaMmunyeckune
3aKOHOMEPHOCTH
npouecca
napoo6pasosaHus. /Jlek/

PeweHne 3agauy.
Autansnuga. /Mp/

PeweHne 3agay c
NMOMOLLbH iS-Auarpammel
BoaaHoro napa. /Cp/

VcTeueHune napos u3
COmMesl 1N HacafKoB.
[poccenuposaHue. /Tema/
TepmogmHaMmunyeckune
npoLeccol B KOHY30pe,

anddgysope, conne
Nasana. /Nek/

PeweHwne 3agay no
N3MEHEHWNIO COCTOAHNSA
naeanbLHOro rasa B conse
Naeans. /Tp/

1

16

1

2

8

1

1

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 MnK-

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
n3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 92 33
24

ni1
niz2n2.1
Nn2.2Nn3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 92 33
24

ni1
niz2n2.1
Nn2.2Nn3.1
na3.3
31 32 33
24

0

cTp. 9
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5.3

6.1

JpoccenvposaHune rasos u
napos. /Cp/

Kceprua u
3KCEepreTnYecKuni
aHanus. /Tema/

akceprua n
3KCepreTUYecKunii aHaims.
JKcepreTUYecKnin Kng,
annapatos /Jlek/

Pacuet akceprum paéoyero
Tena. /Mp/

AHeprusa. M3yyeHune
Hay4YHO-TeXHNYECKOM
NHpopmMauun,
OTEYECTBEHHOIO U
3apybexxHoro onbita. /Cp/

Pasgen 6. Cxatve rasos
Komnpeccopbl. CTyneHu
Komnpeccopa. /Tema/

MoNMTPONHbLINA npouecc B
Komnpeccopax. /Jlek/

PacueT nsmeHeHus
COCTOAHUSA UAeanbHOro
rasa B komnpeccope. /Tp/

Pacuet komnpeccopa. /Cp/

10

0,5

8

MK-2 MnK-

MK-2 rnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
Nn2.2Nn3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2n3.1
na3.3
31 32 33
24
ni1
niz2n2.1
Nn2.2n3.1
n3.3
31 92 33
24

0

cTp.10
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/3avéTt/ 2 4 MK-2 rnK- ni1 0
3 niz2n2.1
n2.2n3.1
na3.3
31 32 33
24

6. ®OHO OULEHOYHbLIX CPEACTB

6.1. KOHTpO/ibHbIE BONPOCHI U 3ajaHn4

1. OcHOBHble napameTpbl cocToaHus Tena. (MK-2)

2. YpaBHeHue coCToAHUA ngeansHoro rasa. (MK-3)

3. PeanbHble rasbl. (MK-2)

4. AHanUTU4YecKoe BbipaXeHWe NepBoro 3akoHa tepmogmHammku. (MK-3)

5. BHyTpeHHAdA aHeprus, pabota v Tennota. (MK-2)

6. QHTanbnuma n aHTponusa. (MK-3)

7. TepmogmHamuyeckue npouecchol. (MK-2)

8. NpeanbHble rasbl 1 ux cmecun. (MK-2)

9. TepmogMHamuyeckune npoLecchbl nieasbHbIX ra3oB: U3MeHeHWe aHTanbnuu n aHTponun. (MK-3)
10. TennoemkocTb rasos. (MK-2)

11. Pa6ouas gunarpamma. (MK-3)

12. TepmoaguHaMunyeckume npoLecchl naeanbHbIX ra3oB: M30X0pHbIV npouecc. (MK-2)

13. TepmoaguHaMmnyeckme npoueccol naeanbHbIX ra3os: n3obapHblin npouecc. (MK-3)

14. TepmoguHaMunyeckme npoueccol naeanbHbIX rasoB: n3otepmuyeckunii npouecc. (MK-2)
15. TepmoaguHaMuyeckme npouecchl naeanbHbiX ra3os: agnmabaTHblin npoyecc. (MK-3)

16. TepmoaguHaMuUyecKme nNpoLecchl naeanbHbIX ra3oB: NOAUTPONHbIA npouecc. (MK-2)
17. BblpaxxeHne BTOPOro 3aKoHa TepMOgMHaMUKN 1 ero gopmynuposku. (MK-3)

18. Kpyrosoit TepmoguHamuyeckuii npoyecc nam uukn. (MK-2)

19. O6paTuUMbIn N HeobpaTUMbI LMKbl. (MK-3)

20. Mpsamoii uukn KapHo. (MK-2)

21. O6patHbIin ynkn KapHo. (MK-3)

22. PacueT napameTpoB BoAbl 1 BogaHoro napa. (MK-2)

23. Mpouecchbl BOoAbl M BOASHOTO napa: n3obapHblin npoyecc. (MK-3)

24. Tpouecchl BOAbl M BOAAHOIO napa: M30XOopHbIi npouecc. (MK-2)

25. Mpouecchbl BOAbl M BOASHOTO Napa: nsotepmuyeckuin npouecc. (MK-3)

26. Mpouecchbl BoAbl M BOAAHOIO Napa: agmabaTHblli npouecc. (MK-2)

27. Cxema ¥ UMK/ ra3oTypObuHHOrO ABMraTens co cropaHvMem TonamBea Npu NOCTOSHHOM fAasneHuun. (MK-3)
28. Cxema napoTypb6UHHOIN YCTaHOBKM N UNKN PeHkuHa. (MK-2)

29. YpaBHeHune KnanenpoHa-Knaysnyca. (IMK-3)

30. Anarpammsbl ana sogsHoro napa. (MK-2)
31. YpaBHeHUA TeNI0eMKOCTel, OTHOLLEHUS TenJI0eMKOCTEl MPU NOCTOAHHOM AaB/ieHUN U NOCTOSHHOM
ob6bveme. (MK-3)
6.2. TeMbl MUCbMeHHbIX paboT
MpuMepHasa TemaTnka pedepaTos:
1 OCHOBHbIe 3aKOHbI (Havana) TepMoOAUHAMUKN;
2. ®a3oBble paBHOBECUA M (PA30BbIE MEPEXOAbI;
3. XMnyeckoe paBHOBeCKE,
4. PacTBopbl;
5. DnekTpoxmmmyeckas TepMOgNHaAMUKA,;
6. [M0BEPXHOCTHbLIE AB/IEHUS;
7. MepBblli 3aKOH TEPMOJNHAMUKMN;
8. BTOpOW1 3aKOH TePMOAMHAMUKMN;
9. Uuknbl;
10. SHTpONuUS;
11. Pa60TOCNOCO6GHOCTb M30/IMPOBAHHON CUCTEMBI.
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6.3. POH[ OLLEHOYHbIX CPEACTB

®OH/, OLLEHOYHbIX CPeACTB NpunaraeTcs.

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB

BOI'IpOCbI K KO/IJTOKBUYMY, TECT, KOHTPO/IbHbIE 3a4a4yun, 3K3aMeHaLlMOHHbIE o6uneThbI.

cTp. 12

7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECINEYEHVNE ANCUNMNNHBI

nii

ni.z2

nz.1

n2.2

n3.1

n3.2

N33

a1

32

33

34

ABTOpHI,
Banbuyros AB.,
EnwuvH A .,
YnbaHoB b. A

KyanHos B. A,
KapTtawos 3. M.

ABTOpHI,
Banbuyros AB.,
JemeHTbeB A .,
YnesaHoB b. A

Wepbun C. A,
Banbuyros A B.

ABTOpHI,
Banbuyros AB.,
Wepbun C. A,
JemeHTbeB A .
JTonuc K.,
BatonuH H. A,
CtomaxunH A 4.

Banbuyros A. B.,
JemeHTbeB A .

7.1. PekomeHayemas nuteparypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue
OCHOBbI TepMOAMHAMUKK: Yy4eb. nocobue

TexHU4Yeckas TepMouHamumKa: yueb. nocobue

7.1.2. JononHUTeNbHaa nuteparypa
3arnasue

JHeprocbepexxeHne B XMMUYECKO TEXHOOMNN: yyeb.

nocobue

TepMoAnHaAMUYECKME LUKl ABUTATENeR 1
KOMMPECCOPOB: yyeb. nocobue
7.1.3. MeToanyeckue pas3paboTku
3arnaeue
Pa3paboTKa 3HEPTOXUMUKOTEXHOMOTNYECKUX CUCTEM:
yuyeb. nocobue

Xumunyeckas TepMoMHaMMKa MaTepranoB: HayuHoe
n3gaHve

TeopeTnyeckne 0CHOBbI 3HEPT0-N PECYPCOCcHepeXkeHms

B XMMUNYECKOIN TEXHONOTMW: METOA. YKa3. Mo BbiM.
KypcoB. pab.

N3patenscTBo, rof
AHrapck: AI'TA,
2002

M.: Bbicw. LK.,
2007

N3patenscTBo, rof
AHrapck: AI'TA,
2005

AHrapck: AI'TA,
2006

N3patenscTBo, rof
AHrapck: AI'TA,
2006

M.: MeTannyprus,
1989

AHrapck: AI'TA,
2004

7.2. TepeyeHb pecypcoB MHPOPMaLNOHHO-TEIEKOMMYHUKALNOHHON ceTn ” NHTepHeT”
OBUYnNHHMKOB, KO. B. OCHOBbI TEXHUYECKOI TepMOoANHAMUKN/OBUYMHHMKOB HO.B. - HoBOCMGMPCK :
HI'TY, 2010. - 292 c.: ISBN 978-5-7782-1303-6. - TeKCT : 3/IeKTPOHHbIN. - URL:

https://znanium.com/catalog/product/549343 - Pexxum gocTtyna: no noAruncke.

EnuntaHos, E. C. PeweHune 3agay no TepmojMHamMuke : ydyebHo-meTogmyeckoe nocobue / E. C.

EnndaHos. - Mocksa : MTABT, 2002. - 132 c. - TeKCT : 31eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/400264. - Pexum focTyna: no nofnucke.

Bapunosuy, B. A. OCHOBbI TEXHNYECKON TEPMOANHAMUKNA 1 TEOPUN TEMIO- U MaccoobMeHa:
Y4yebHoe nocobue / B.A bapunosud, KO.A CmMmupHoB. - Mocksa : HUL MHD®PA-M, 2014. - 432
c. (Bbicwee obpasoBaHue: bakanaspuat). ISBN 978-5-16-005771-2. - TeKCT : 3/IEKTPOHHbINA. -
URL: https://znanium.com/catalog/product/356818. - Pexxum focTyna: no nogrnucke.

HapblwkuH, 4. . XuMuyeckas TepmogmnHammnka ¢ Mathcad. PacueTHble 3agaun: YuyebHoe
noco6ue / A.I. HapblwkuH. - Mocksa : VL, PUOP, HAL, UH®PA-M, 2016. - 199 c. ISBN 978-5-
369-01479-0. - TeKcCT : aneKTPOHHbINA. - URL: https://znanium.com/catalog/product/503896

7.3.1 MNepeyeHb NpOrpaMMHOro obecnevyeHus

7.3.1.1 Office Professional Plus Education [Jorosop Ne 13582/MOC957 ot 01 gekabps 2016]
7.3.1.2 OnepaymoHHasa cuctema Windows 10 Education [Cy6nuueH3noHHbIA gorosop Ne Tr000169903

ot 07.07.2017]

7.3.2 MNepeyeHb MHPOPMALNOHHbBIX CMPaBOYHbIX CUCTEM

7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam


https://znanium.com/catalog/product/549343
https://znanium.com/catalog/product/400264
https://znanium.com/catalog/product/356818
https://znanium.com/catalog/product/503896
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7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnmoteka eLIBRARY.RU

7.3.3 MNepeyeHb 06pas3oBaTe/IbHbIX TEXHO/IOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUAJIBHO-TEXHMNYECKOE OBECIEYEHWVE ANCUNMTNHBI (MOAY NA)

8.1 YuebHble ayauTopun Ans NpoBeAeHNs Y4eOHbIX 3aHATUIA BCeX BMAOB (aya. 326, K-1).TexHunueckue
cpeacTBa 00yyeHUs: My/ibTUMeMa NPOeKTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatend - 1
LWIT.; CUCTEMHbIA 610K - 1 wT. CneunanusnpoBaHHas mebenb: gocka (Menosas) - 1 WT.; cTON
npenogasatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTYLEHYECKUIA ABYXMeCTHbIM (WT.) - 20
LWUT.; CKaMbsl CTyfeHYecKas AByxmecTHas - 20 wrT. MporpaMMHoe obecrneyeHmne: onepaynoHHas
cuctema Windows 10 Education, Office Professional Plus Education.

8.2 AyauTopumn Ans caMoCTOATENbHOW paboTbl. YnTanbHbI 3an Ha 180 nocafo4HbIX MecT. Tenesusop,
CUCTEMHbIN 6/10K. TPagULNOHHbIE CUCTEMATUYECKUIA, andaBUTHBIN KaTanoru, TemaTuyeckue
KapToTekn. KHWKHbIA hoHAa unTanbHoro 3ana. 3 MK - paboune mecta 6ubnnoTeKapen, KCEPOKC,
npuHTep.6 nosnb3osartenbckux MK ¢ Bbixogom B VIHTepHeT, 111K - paboyee mecto 6ubnmoTekaps,
cKkaHep. ®oHA CD- n DVD-ROM, cogepxXaliux pasnnyHyo MHpopMaunto: Katanoru, KHUrm,
NPUIOXKEHNSA K NEPUOANYECKUM MU3LaHMAM, 06ydatoLme Nporpammbl, IHLMKIONEAUN U T.4.
ONeKTPOHHbIe 6MbNMOTeYHble 6a3bl AaHHbIX (CAB «Mpbucx»). [ocTyn K CnpaBo4HO-NPaBOBOWA
cucteme «KoHCynbTaHT MNntoc».

9. METOANUECKUWE YKA3AHUNA ANA OBYYAKO LW KMXCA MO OCBOEHWIO
OvcunnnuHa npenogaeTca B BUAE NEKUWUA N NPaKTUYECKNX 3aHATMIA. [1pn BbIMOMHEHUN NPAKTUYECKNX
paboT no gucunnanHe obyyaroLwmecs fOXKHbI U3YUUTb OCHOBHbIE METO/bl pacyeTa, NoayYnTb HaBblKK
paboTbl CO cMpaBOYHMKaMM 1 KaTanoramu. O6pasoBaTe/ibHbie TEXHOIOTMU: MeTO4 NPo6eMHOro
N3M10XEeHUs Matepuana, Kak 1eKTOpoM, TakK U CTYJeHTOM; CaMOCTOATe/IbHOe YTeHWe CTyJeHTamMu y4ebHo,
y4ebHO-MeTO4MYECKOWN M CNPAaBOYHON NUTepaTypbl U NOC/EAYIOLLee NCNO/b30BaHME NOYYEHHbIX 3HaHWUI
B npoLecce BbINO/MHEHNS CAMOCTOATE/IbHON paboTbl. B TeueHue npenogaBaHusa AUCLUMANHbI
«TeopeTnyeckre 0CHOBbI TEPMOANHAMUKN» B Ka4yecTBe ()OpM TeKylleli aTTecTayumn cTyeHTOB
MCMOMb3YITCA Takne POPMbl, KaK KONJIOKBUYMbI, KOHTPO/IbHbIE paboTbl. KpUTepum oLeHKM KOHTPOJIbHOM
paboTbl: rNy6yHa 1 NONHOTA U3YUYeHNs NNTepaTypbl 418 PaCKPbITUS TEMbl BOMPOCOB; YeTKOe
CTPYKTYPUPOBaHME TeKCTa OTBETOB; MO/HOTA PACCMOTPEHMUS BOMPOCA; IOFMYHOCTb, CBA3HOCTb MU3/10XKEHUS;
cobnoeHne TpeboBaHUIA K 0hopMIeHNI0 paboTbl. Buabl caMocToATeNbHOM paboThl: pelleHne
Npo6nemMHbIX 3afay; cocTaBneHne pethepaTa No 3a4aHHON Teme.
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PeuLeH3eHT(bl):
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HanpasneHuto noarotoskn 15.04.02 TexHONOrn4yeckme mallinHbl 1 o6opygosaHme (Nnprkas MmMHo6pHayKu
Poccum ot 14.08.2020 r. Ne 1026)

COCTaB/1IeHa Ha OCHOBaHUK y“IE6HOFO nnaHa:

HanpasneHne 15.04.02 "TeXHONOrMYECKME MaLLWHbI U 060pyaoBaHume"
006peHHOro y4éHbiM coBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pa6ouas nporpamma 0a06peHa Ha 3acefaHnn YMC takynbTeTa

Cpok gericteua nporpammbl: 2025-2028 yu.r.

MpoTtokon ot 04.07.2025 Ne 05/25
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1. UENN OCBOEHWNA ANCUNTMNTNHDI
1.1 ¢opMMpoBaHMe 3HAHWUI O COBPEMEHHbIX CMCTEMAaxX aBTOMATU3MPOBAHHOIO MPOEKTMPOBAHMS
(CAMP);

1.2 o6yuyeHue cnocob6am npumeHeHns CAIP npu NpoeKTUPOBaHUM TEXHONOTMYECKOro 060pyA0BaHuS.

2.3A0AUN
2.1 uM3yyeHMe KOMM/EKca NPOrpaMMHbIX CPeACTB aBTOMATM3aLUM NPOEKTUPOBaHMS;

2.2 hopmupoBaHME YMEHUS BbIMOMHATb rpaduyeckmne NOCTPOEHMS C UCMO/b30BaHWEM CPeACTB ABYX- U
TPEXMEepPHOro MoJeNMpoBaHus;

2.3 (hopMMpoBaHMe HaBbIKOB paboThbl C CUCTEMaMM aBTOMATU3MPOBAHHOTO NMPOEKTMPOBAHMS
XMMUYECKOT0 060py0BaHNS.

3. MECTO ANCUNMNNHBI B CTPYKTYPE OOI

Llmkn (pasgen) OOMM: 61.B.AB.02.02

3.1 Tpeb6boBaHMA K NpeaBapuTe/IbHOM NOAFOTOBKe 00y4atoLerocs:
3.1.1 TexHOnorn4yeckme nNpoLeccbl B XMMUYECKO NPOMbILLIEHHOCTH
3.1.2 DHepro- u pecypcocbepexeHne B XMMUUYECKO TEXHONOTUK
3.1.3 KomnbloTepHble TEXHOMNOrMN B MaLMHOCTPOEHUN
3.1.4 KOHCTpyupoBaHue N peXXMMHas ONTUMU3aLnUa XMMUYECKO TEXHUKM
3.1.5 MaremaTnyeckne MeTofbl B MHXEHepuu
3.1.6 MawwuHbl 1 annapatbl He(Te- 1 rasonepepabarbiBalOLWUX NPeANPUATUN
3.1.7 OnTMMu3aumnsa XMMNKO-TEXHOIOTUYECKNX MPOLLECCOB
3.1.8 Marematnyeckoe MOJENNPOBAHNE XUMMKO-TEXHOMTOTMYECKNX NPOLLECCOB 1 060pyA0BaHNS
3.1.9 OCHOBbI Hay4YHbIX UCCNefOBaHWNIA, OpraHM3auns 1 naaHupoBaHne aKCnepumeHTa

3.1.10 YuyebHaa npakTuka: O3HaKOMUTe/NIbHaA MpakTukKa
3.2 OAvcumninHbl U NPaKTUKWU, 41 KOTOPbIX OCBOEHME JaHHOW ANCLUNANHBLI (MOLYyNSA)
Heo6X0ANUMO KaK MpejLlecTBytoLee:

3.2.1 BbINONHEHME, MNOATOTOBKA K NpoLUeaype 3anTbl U 3aliMTa BbiMYCKHOW KBaIMPUKALNOHHOW
paboTbl

3.2.2 Tlpon3soAcTBeHHada npakTuka: MNpegauniomMmHas npakTnka, B TOM YUC/e HAy4YHO-
nccnegosartenbckasa paboTa

3.2.3 TMpomn3BoACTBEHHAsA NpakTMKa: TexHonornyeckas (MPOEKTHO-TEXHOMOrMYecKas) npakTnka

4. KOMMETEHLMU OBYYAIOLWErOCH, ®OPMVIPYEMbIE B PE3Y/IbTATE OCBOEHWA
AVNCLUUNNAUHBI (MOAYNSRA)

MK-2: CnocobeH NpoBoAnTbL paboTbl Mo 06paboTKe U aHaNN3y HayHYHO-TEXHUYECKON MHpopMaummn un
pe3ynbTaToB UCCeL0BaHUN

3HaTb:

YpoBeHb 1 06Lne, HO He CTPYKTYPUPOBaHHbIE 3HAHUA MaTEMATUYeCKMX MeToL0B 06paboTKu 1 aHanum3sa
pe3ynbTaTtoB UCCNef0BaHNIA, UCMOMb3YeMbIX B NPOLECCe MPOEKTUPOBAHUA XMMUYECKOT0
ob6opypoBaHus

YpoBeHb 2 C(HOPMUPOBaHHbIE, HO COZepXKaLLue OTAe/bHbIe NPo6enbl 3HAaHNSA MaTeMaTUYeCKUX METO/0B
06paboTKM 1 aHann3a pe3ynbTaToB UCCNeA0BaHUIR, NCNOb3YeMbIX B NpoLecce
NPOEKTUPOBAHUA XUMUYECKOTro 060py0BaHmNA

YpoBeHb 3 C(HhOpMUPOBAHHbLIE CUCTEMATUYECKME 3HAHMNA MaTeMaTUYeCKMX MeTO40B 06paboTKM 1 aHanm3a
pe3ynbTaToB UCCNeL0BaHNIA, UCMOMb3YeMbIX B NPOLECCe MPOEKTUPOBAHUA XMMUYECKOT0
o6opypoBaHus

YmeTb:

YpoeeHb 1 06pabaTtbiBaTb U aHaIN3NPOBaTb HAYYHO-TEXHUYECKYIO UH(OPMALUIO, UCNOMb3YeEMYIO B
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npoLecce aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBAHNA XMMUYECKOro 060py0BaHMNS

YpoBeHb 2 06pabaTtbiBaTbh pe3yibTaTbl UCCEA0BAHNIA B NPOLECCE MPOEKTUPOBAHNUA XMMUYECKOT0
060py0BaHNA, HO UCMbITbIBaTb 3aTPYAHEHWE NpK BbiIGOpe MeToAa 06paboTKM pe3ynbTaToB

YpoBeHb 3 06pabaTbiBaTb M aHAIM3MPOBaTb HAYyYHO-TEXHUYECKYH UH(OPMALMIO 1 pe3ybTaThbl
nccneaoBaHNMin B NpoLecce aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHMSA XMMMNYECKOTO
o6opypoBaHus

Bnagetsb:

YpoBeHb 1 HaBblkaMu 06pabOTKM M aHanM3a Hay4YHO-TEXHUYECKOWN MH(opMaLunmn B npouecce
aBTOMAaTN3MPOBAHHOIO MPOEKTMPOBAHNSA XMMUYECKOr0 060pyA0BaHUS

YpoBeHb 2 HaBblkaMu 06paboTKM pe3ynbTaTOB UCCNEL0BaHWIA, HO UCMbITbIBATb 3aTPYAHEHUSA NPU
0600LEHNM N aHanNnU3e pe3ynbTaToB UCCNeA0BaHNA, MPUMEHSEMbIX B NpoLecce
aBTOMaTU3MPOBAHHOI0 MPOEKTUPOBaHMUA XMMUYECKOro 060py0BaHUSA

YpoBeHb 3 HaBblkaMy 06pabOTKM M aHann3a Hay4YHO-TEXHWYECKON MHOPMaLUKN 1 pe3ynbTaToB
nccnefoBaHWiA, NPUMEHSEMbIX B MPOLLECCe aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHMNS
XMUMMNYECKOTro 060py0BaHNA

MK-3: CnocobeH ynpaBnaTb pesynbTaTaMmuy HayuYHO-UCCNef0BaTe/IbCKUX N OMbITHO-
KOHCTPYKTOPCKUX paboT

3HaTb:

YpoBeHb 1 OCHOBHble NOHATUS B 06/1aCTU HAYyUYHO-UCCNEA0BATENbCKAX W OMbITHO-KOHCTPYKTOPCKMX
paboT C NCMONb30BAHWMEM CUCTEM aBTOMATM3NPOBAHHOIO NPOEKTUPOBAHNSA XMMNYECKOTO
o6opypoBaHus

YPpOBeHb 2 OCHOBHble 3Tanbl HAYYHO-UCCNEA0BaTENbCKUX M OMNbITHO-KOHCTPYKTOPCKUX paboT ¢
MCNONb30BaHMEM CUCTEM aBTOMATM3MPOBAHHOTO MPOEKTUPOBAHNSA XMMUYECKOTO
obopyaoBaHus

YpoBeHb 3 OCHOBbI M1IAHUPOBAHUSA, OPraHM3aLnio 1 yNpaBaeHne pesynbTaTamy HayuYHo-
nccneaoBaTeNbCKUX M ONbITHO-KOHCTPYKTOPCKUX PaboT C MCNOMb30BaHUEM CUCTEM
aBTOMAaTM3MPOBAHHOIO MPOEKTUPOBAHNSA XMMUYECKOT0 060pyL0BaHMA

YMeTh:

YpoBeHb 1 (hOpMynunpoBaTb NPU3HAKM paboT COOTBETCTBYHOLLME HAYYHO-UCCNEA0BATE/IbCKUM 1 OMbITHO-
KOHCTPYKTOPCKMM paboTam, NPOBOAMMbIMM C MPUMEHEHWEM CUCTEM aBTOMAaTU3UPOBAHHOIO
NPOEKTUPOBAHUA XUMUYECKOTro 060py0BaHmMs

YpoBeHb 2 YMETb YaCTUYHO, He B NOIHOM 06beMe YNpPaBfATh pe3ybTaTtaMu Hay4YHO-UCCNef0BaTeIbCKUX
N OMbITHO-KOHCTPYKTOPCKMX paboT, NPOBOAUMbIMU C NPUMEHEHWNEM CUCTEM
aBTOMAaTM3MPOBAHHOIO NPOEKTUPOBAHUA XMMNYECKOT0 060pyA0BaHuUA

YpoBeHb 3 YMETb CUCTEMATM3MPOBAHHO YNPaBNATb pe3ynbTatamu Hay4YHO-UCCNef0BaTe/IbCKMUX U OMbITHO
-KOHCTPYKTOPCKUX paboT, NPOBOAUMBIMW C MPUMEHEHMEM CUCTEM aBTOMATU3NPOBAHHOIO
NPOEKTUPOBAHUSA XUMUYECKOTro 060py0BaHmNs

Bnagetsb:

YpoBeHb 1 OCHOBamMu yrnpaB/ieHUs HayUYHO-UCCeL0BaTENIbCKUX U OMbITHO-KOHCTPYKTOPCKMX pabor,
NPOBOANMBIMM C MPUMEHEHUEM CUCTEM aBTOMATU3NPOBAHHOIO NMPOEKTUPOBAHUA
XUMUYECKOro 06opyaoBaHus

YpoBeHb 2 CMOCOBHOCTHIO OpraHM3aLnn U ynpaeiieHUA HayUYHO-UCCNeL0BaTeNbCKUMU U OMbITHO-
KOHCTPYKTOPCKUMM paboTamu, NPOBOAUMBIMMN C MPUMEHEHMNEM CUCTEM
aBTOMAaTM3MPOBAHHOIO NPOEKTUPOBAHUA XMMNYECKOT0 060pyA0BaHuUA

YpoBeHb 3 HaBblKaMu ynpas/ieHUs pesyibTataMy COOCTBEHHbIX HAYYHO-UCCNeA0BaTeIbCKNUX M OMbITHO-
KOHCTPYKTOPCKMX paboT, NPOBOAUMBIMU C MPUMEHEHNEM CUCTEM aBTOMAaTU3NPOBAHHOIO
NPOEKTUPOBAHUSA XUMUYECKOTro 060py0BaHmNs

B pesynbTaTe 0CBOEHUS UCLUMNINHBI 00yYaroLWnACcA LO/KEH

4.1 3HaThb:
4.1.1 obuwme NPUHLMNBLI N1 METOLONOMNIO pacyéTa N KOHCTPYMPOBAHMA AeTanei 1 y3n10B XMMUYECKOT0
o6opynoBaHus;
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4.1.2
413

4.2
421

4.2.2

423
424
4.2.5

4.3
431

4.3.2

Koz

MEeTO/bl aBTOMATM3aLun pacyéta KOHCTPYNPOBaHNA AeTaneli U y3N10B XMMUYECKOro 060pyA0BaHUS;

MeTOo/bl MOCTPOEHMS pacy&THOI Cxembl NpoLecca B YHUBepPCaNbHbIX MOAENNPYIOLLNX
nporpaMMHbIX MnakeTax.

YMeTb:
noabupaTb CTaHAAPTHOE 060PyAOBaHME A8 NPOBEAEHNSA XMMUKO-TEXHOMOTMYECKOro npouecca B
COOTBETCTBMU C TEXHUYECKUM 3a[laHNEM;

NPOBOAMTbL aBTOMATU3NPOBAHHbIE TEXHUYECKNE pacyeTbl CYLLECTBYIOLLErO TUMOBOIO
o6opynoBaHus;

Mo 3aflaHHbIM paboynm napameTpam nof6UpaTh CTaHAAPTHOE 060PYA0BaHME M er0 3/EMEHTHI;
BbIMOMHATH MOBEPOUHbIE pacyeTbl NOAOMPaEMOro 060pyA0BaHMS;

CYHTE3UPOBaThb PACUETHYH CXEMY MpoLecca B YHUBEPCabHbIX MOAENMPYOLLMX NPOTrPaMMHbIX
nakerax.

Bnapgetsb:
MeTo4amMu pacyéTa U KOHCTPYMpPOBaHUA eTasneil U y3/10B XMMUYECKOro 060pyLoBaHus ¢
ncnonb3osaHnem cpeacts CAIMP.

MeTofaMu NOBEPOYHOro pacyeta NoAbupaemMoro 060pyfoBaHNs ¢ UCNONb30BaHMEM IBM.

5. CTPYKTYPA N COOAEP>XAHWE AaCuUmMninHbl (MOA4Y N1A)
HanmeHoBaHuve pasgenos u  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve

3aHATMSA Tem /BUA 3aHATUSA/ Kypc umn paKT.

11

Pazgen 1 Lenm gucumnivHbl.
CrpyKTypa gUCLUUIVINHBL.
O6uime cBeleHUs 0
cucTemax
aBTOMaTM3NPOBAHHOIO
npoekTuposaHusa. /Tema/

TeopeTn4YeCcKne 0CHOBbI 2 1 MK-2 MNkK- nii 0
CMCTEM KOMMbIOTEPHOIO 3 ni.2nz2.1
npoektTuposaHmsa. O63op 31 32
COBPEMEHHbIX CUCTEM

KOMMbIOTEPHOI 0

NPOeKTUPOBaHUSA,

NPUMeEHAEMbIX Ha

POCCUIACKNX

npegnpuatuax. /Nek/

3anyckK CUCTEMbI. 2 1 MK-2 MNkK- nii 0
Ynpas/fieHWe OKHamu 3 ni2nz2.1
LOKYyMeHTOB. OCHOBHbIe 21 32
TUMbl AOKYMEHTOB.

YnpasneHue

N300paXKeHNeM B OKHe

LLOKYMEHTa.

MNHCTpyMeHTabHbIE

naHenu. 3agaHune

napameTpoB 006bEKTOB.

Vcnonb3oBaHue

npueasok. /Mp/
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2.1

CTpykTypa npovecca
MPOEKTMPOBAHUS.

O6uue Bonpocsl u
onpegeneHusa. BHegpeHune
cucTem
aToMaTU3NpPOBaHHOIO
MPOEKTMPOBAHUS.
MpUHUMNBI MOCTPOEHUA U
cTpykTypa CATP. LUenun
CO3JaHNA 1 Ha3HayeHue
CATI1P. OCHOBHbIE
TEPMUHBI 1 OMpesesieHuns.
Knaccugmnkauyns

CAnMP. /Cp/

Paspen 2. CAINP gna
MaTeMaTn4ecKoro
MOZE/IMPOBaHS CUCTEM.

0O630p CAMMP ans
MaTeMaTMYECKOro
MOAeNNpoBaHus
cuctem. /Tema/

Matematuyeckune CAIIP
(Mathcad Education -
University Edition, Scilab
v.6.1.0) 0630p,
CPaBHUTENbHbIA aHanus,
npenmyLLecTea u
HegocTaTku. /Nek/

MathCAD (Scilab),
BO3MOXHOCTW, OCHOBHbI€
npvembl paboTbl, TUMbI
[LaHHbIX, YHKUAN,
6nbmnoTekun, rpanyeckue
BO3MOXHOCTH,
BO3MOXHOCTW YNC/IEHHOTO
N aHaIMTUYECKOro
BblUMCNEHWU,
nporpammupoBaHusa. /Tp/

O6wwme npasmna
pa3paboTKu
MaTeMaTMUYECKMUX Moaenei
06bEKTOB
NPOEeKTUPOBaHUS:
TpeboBaHMA K
MaTeMaTUYeCKNM
Mogensam, metoguka
nonyyeHus
MaTeMaTMUYECKMX MoJenei
anemeHTOB. /Cp/

Pasgen 3. OcHoBbl
KOMIMbKOTEPHOTO
MPOEKTUPOBaHUA B CUCTEME
NanoCad 11 Plus (Autocad).

14

1

4

14

MK-2 MnK-
3

MK-2 rnK-
3

MK-2 MnK-

MK-2 rnK-

ni1
niz2n2.1
31 32

ni1
niz2n2.1

n2.3

31 32

ni1
niz2n2.1

n2.3

31 32

ni1
niz2nz2.1

n2.3

31 32

cTp. 6
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31

3.2

O6uwme ceefeHnsa 06
OCHOBaX KOMMbHOTEPHOIO
NPOEKTUPOBaHUS B
cucteme NanoCad 11 Plus
(Autocad). /Tema/

Bo3moxHocTn 1 2 2 MK-2 rnK-
npenMyLLecTsa CUCTEMBI 3
KOMMbIOTEPHOTO

MPOEKTUPOBaHNA

(NanoCad 11 Plus,
Autocad). OcobeHHOCTH
NHTepgeiica n 6asoBble
npuemMbl paboTbl B
cucteme (NanoCad 11
Plus, Autocad). O6Lwune
NPUHLKUNBI CO34aHMNSA
rpauyecknx 06H-EKTOB U
yepTtexeli. CozfaHue
yepTexein. CTpyKTypa
yepTexka. OCHOBHas
Hagnuce Yyeptexa. Obwme
CBefleHMAa 0 BUAax.
Mpuembl paboTbl €
Bugamn. TexHUyeckune
TpeboBaHuA.

[Nex/

OcCHOBHbIe NpUemsbl 2 2 MK-2 MNkK-
paboTbl. BbigeneHune 3
06BLEKTOB.

BcnomorartesibHble

NOCTPOEHUS.

MpocTaHOBKa pa3mepos.

dacku 1 cKpyrieHus.

CummeTpus 06H-EKTOB.

YceuyeHune n

BblpaBHMBaHNE 06HEKTOB.

LLITpnxoBKa.

TexHonormnyeckue

o603HaueHus. /Mp/

OdopMieHne YepTeXHO- 2 18 MK-2 rnkK-
KOHCTPYKTOPCKOA 3
LOKYMeHTauuu

cpefcTBamu

KOM/ O TEPHOW

rpagukmn. /Cp/

TpexmepHoe

MO/eNnMpoBaHue B

NanoCad 11 Plus

(Autocad). O6bwme

ceefeHus. /Tema/

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 34

0

0

cTp. 7
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3.3

O6uwmre NpMHUKUNDI
CO34aHNA KOMMbIOTEPHbIX
TPEXMEepPHbIX MOAefNel B
cucteme NanoCad 11 Plus
(Autocad). Mpuemsl
CO3JaHunA rpauyeckmnx
06bekToB. MapameTpsl
061beKTOB. MpMBA3KN.
FeomeTpuyecKkuii
KanbKynaTop. BelgeneHuve
0ObEKTOB.
FeoMeTpuyeckne 06bLEKTHI.
lMpocTaHOBKa pasMepoB U
0603HayeHwnii. /Nek/

OCHOBHbIE 3/IEMEHTHI
NHTepdeiica. YnpasneHue
N306paXKeHneM MOoAenNn.
OCHOBHbIE MOHATUA U
onpegeneHund. MpuHymnol
NMOCTPOEHMNS TPEXMEPHOIA
mogenun. MNoctpoeHue
MOLenun petanu
«KpoHLITEH».
lMocTpoeHune ceveHni
fetanu.

Mp/

3D mogenupoBaHue
00BLEKTOB CpefcTBamMu
CAnP. /Cp/

TpexmepHoe
MO/EeNMpoBaHne B CUCTEME
NanoCad 11 Plus
(Autocad). MNocTtpoeHune
cbopok. /Tema/

MocTpoeHne c60pKM.
JobaBneHne KOMMNOHEHTOB
B COOpKy. 3afjaHue
MONOXEHNSA KOMMOHEHTA B
cbopke. ConpsxxeHune
KOMMOHEHTOB CH0PKMU.
Onepayuu B cO6opke.
PepaktupoBaHue

c6opku. /Nek/

1

3

18

1

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

0

cTp. 8
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3.4

MocTpoeHne c60POYHOI 2 2
eaAnHNLbl «Bunka».
CosgaHve noacbopku
«Bknagpiw». [1o6aBneHue
KOMMOHeHTa u3 halina.
3aflaHne B3aMMHOro
pacrnonoxXeHuns
KOMMoOHeHTOB. Co3gaHune
OCHOBHOW COOPKMW.
[o6aBneHne KOMNOHEHTA
KOMUPOBaHWEM.
[o6aBneHne cTaHAapTHbIX
n3genvii. PegaktupoBaHue
KOMMOHEHTOB.
Job6aBneHune getanun Ha
mecTe. Pa3HeceHune
KOMMNoHeHTOB. /Tp/

3D mopenvpoBaHue 2 19
00bEKTOB CpeAcTBamMu
CAnNP. /Cp/

TpexmepHoe
MOJENnpPoBaHue B CUCTEME
NanoCad 11 Plus
(Autocad). Co3pnaHue
accounaTuBHOro

yepTexa. /Tema/

Ocob6eHHOCTKN paboThl € 2 1
TPEXMEPHbIMU MOLENAMMN.
MpremMbl MOLennpoBaHus
petaneii. TpeboBaHus K
ackusam. O6uime cBolicTBa
(hopmMoo6pasyroLLmnX
anemeHToB. Co3gaHue
OCHOBaHMWA feTanu.
MpuknensaHue n
Bblpe3aHue
LONOSTHATENbHbIX
3/1EMEHTOB.
PefakTupoBaHue mMogenm.
MocTpoeHme cHopKM.
[ob6aBneHne KOMNOHEHTOB
B COOpKY. 3afaHune
NOJIOXXEHUSI KOMMOHEHTA B
cbopke. ConpsxeHune
KOMMOHEHTOB COOPKM.
Onepauunn B c60pKe.
PepakTnposaHue

coopkn. [Nek/

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

0

0

cTp. 9
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1 MpoekTUpoBaHMe KaK 06bEKT aBTOMATM3aLMN. MPUHLMUMBI CUCTEMHOCTU, NPEEMCTBEHHOCTH,
cTaHAapTM3auMm 1 aBToMaTU3aLumM - MeTo0n0rMyeckas 0OCHOBa aBToMaTK3aLMy npouecca

Co3faHue 1 HacTpoiika
HOBOIO YepTexa.
CosgaHue Tpex
CTaHAapTHbIX BUOB.
CTpyKTypa yepTtexa.
YnpasfieHue BUAaAMMU.
MocTpoeHune pa3pesa.
OdopmneHune

yeptexa. /Mp/

3D mopenvupoBaHue
00BLEKTOB CpefcTBamMu
CAnP. /Cp/

Mpuembl paboTbl CO
crneumndukalmen B
cucteme NanoCad 11 Pl
(Autocad). /Tema/

lMpoekTupoBaHue
cneymndumkaymii. Obuine
CBefEeHNA 0

cneumnpukaumm. Npuemsl

paboTbl CO
cneymnhmkaymei. /Nek/
Co3sfaHue NpocTol
cneungukaunm, He
CBA3aHHON C ApyrumMm
fokymeHTamu. Co3gaHu
cneyungukaymm,

CBSA3aHHOM CO CO0POYHbBIM

yeptexxom. Co3gaHue
cneyungukaymm,
CBSI3aHHOI C MOAEeNbO-
cbopkoir. CosgaHue
rpynnosoi
cneuyndukayun. /Mp/
CospaHue 3D mopgenn
fetanu. /Cp/

/3auéT/

MPOEKTUPOBaHMS.
2. CUCTEMHBbI NOAX0A - OCHOBA ANS CO3JaHUA MOAENel n3yyaeMbiX 06bEKTOB M NPOLECCOB. [lBe rnaBHbIe
npoueaypbl B COCTaBe NPOLIECCa NPOEKTUPOBAHUS: aHaN3 U CUHTE3 06bEKTA.

3. KomnnekcHas aBTomaTusauma npomssoactea. Mecto CAMP Tl B aBTOMaTn3MpPOBaHHOMN CUCTEME
TEXHO/MI0TMYECKOWN NOArOTOBKN NPOM3BOACTBA. VHTerpauns psga cMCcTeM: aBTOMaTU3MPOBaAHHOW CUCTEMbI
Hay4HbIX UccnefoBaHWi, CUCTEMbI aBTOMATM3NPOBAHHOIO NMPOEKTUPOBAHMSA, aBTOMATU3NPOBAHHOM

2 2

2 12
us

2 1

2 2
e

2 21

2 4

6. POHA OLLEHOYHbIX CPEACTB

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

MK-2 rnK-

MK-2 rnK-

MK-2 MnK-

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
ni.2n2.2
33 24

ni1
niz2nz2.1
n2.2 N2.3
31 32 33

34

6.1. KOHTpO/NbHbIE BOMPOCHI U 3aaHNg
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CUCTEMbl TEXHONOTMYECKOM MOAr0OTOBKM NPOU3BOACTB, aBTOMATU3UPOBAHHOW CUCTEMbI YpaBNeHUS
npeanpuatTuem. OCHOBHbIE MPUHLMMbLI OpraHn3aLmm B3aMMoLeiCTBAA aBTOMATU3NPOBAaHHbIX CUCTEM.
4. OCHOBHbIE HanpasfeHUa aBToMaTu3aLnumn NPOEKTUPOBAHNA TEXHONOTMYECKUX MPOLECCOB U
XUMMNYeCcKOoro 060pyaoBaHns: AefyKTUBHOE (MCNO/b30BaHWe YHU(PULMPOBAHHbBIX TEXHOMOTMYECKNX
NpoLeccoB) U MHAYKTUBHOE (CUHTE3 NHAVBUAYA/IbHOTO TEXHO/I0rMYEeCcKoro npouecca). O6nactu
NPVYMeHeHns, NPenmyLLecTsa N HeJOCTaTKM KaXA0oro HarnpasneHus.
5. Pa3HOBMAHOCTU NPOEKTHbIX 3afay: pacyeTHOro xapaktepa v 3ajauyu NpUHATUA pelleHnidi. Metogpbl
peanusaumu 3a4ay pacyeTHOro xapakrepa. lNpumMepsl 3aga4y onTUMU3ALUN.
6. MeToabl peanu3auuy 3afay NPUHATUA pelleHnin. Tabnuubl peLleHnii, MaTpuLbl COOTBETCTBUIA.
7. Uenu cosganns CATIP u ycnosua nx foctumxeHns. Knaccuukayms aBToMaTU3NPOBAHHbIX CUCTEM
NPOeKTUPOBAHMA MO pasNyHbIM npusHakam. PyHkuun CArIP.
8. OnucaHue obecneumsaromx nogeucrtem CAMP TI: MHpopMaLNMOHHOIo, NPOrpaMMHOro,
MaTeMaTMYeCKOro, IMHrBUCTUYECKOr0, OPraHn3aLnoHHOro obecneyeHus.
9. 3aaun 1 0co6eHHOCTM BCEX BULOB 06eCneyeHns: TEXHNYECKOro, MHOPMAaLMOHHOrO,
NIMHTBUCTMYECKOr0, MaTeMaTMYeCcKoro, NporpaMmmMHOro, METo4M4YeCKOro 1 opraHn3aLoHHOro.
TexHunyeckoe obecneyeHune CAIP.
10. CoBpemeHHble TpeboBaHMA K ABM 1 nepudepuiiHbiM ycTporicTBaM. OpraHusauusa B3anMoaencTaus
NPoeKTUpoBLYNKa ¢ IBM, co3gaHme aBTOMaTU3MPOBAHHbIX paboyumnx MecT.
11. NHdopmaumoHHoe obecrneyeHne: Ha3HayYeHne 1 paunoHanbHaa opraHusayms.
12. JInHreuctmnyeckoe obecneyveHme. A3bIKM NPOrpaMMUpPoOBaHMs U NPO6AEMHOOPUEHTUPOBAHHbIE A3bIKY
onucaHus 06bEKTOB NPOEKTUPOBaHUA. A3bIKOBbIe CPeACTBa MpeACcTaB/eHNs rpamyeckoin MHpopmMaLmn:
KOOPAMHATHbIN, aHaIUTUYECKNIA.
13. MartemaTtunueckoe obecneyeHune. TpeboBaHUA K MaTeMaTUYeCKUM MoLensaM. @YHKUNOHANbHbIE U
CTPYKTYpPHble MOZe/In aBTOMATU31POBAHHOIO NPOEKTUPOBaHUSA. P OPMbl NpeACcTaB/EHNSA MOAENeNA:
aHanuTuyeckas, anropuTMuUYeckas, rpauyeckas.
14. MporpammHoe o6ecneveHne CAIP. [1Be cocTaBHble YacTU MNPOrpaMMHOro obecnevyeHus:
onepaunoHHble cucteMbl (OC) 1 NpuKnagHble NporpamMmmbl.
15.0CHOBHbIe (hyHKL MW OnepaunoHHoi cuctembl. Cnocobbl peannsaynn NpuknagHbIX Nporpamm.
MoaynbHbIA NPUHLMN pa3paboTKN NPUKNALAHOro NPOrpaMMHOro obecrneyeHus.
16. MeTogunyeckoe obecrieyeHune - pyKoBOACTBO NO BbI6OPY HEOOXOAUMbIX CPEeLCTB A/15 BbINONHEHUSA
aBTOMaTU3MpPOBAHHOIO NPOeKTNpoBaHua. OpraHnsaunoHHoe obecrneyeHre, ero 3agayn nu KOMMNOHeHTbI Npu
co3gaHuun u akcnnyatauyun CATP.
17. Peanu3aumsa 3agaumn cosgaHuns CAlP B HeCKONbKO cTaanii. CocTtaB paboT 1 BUA AOKYMeHTaLMmn Ha
cTagmax cosgaHua CAMP TI. MpeanpoekTHoe 06cnefoBaHne, TEXHUYECKOE 3afaHne, 3CKU3HbIN,
TEXHUYECKUI N paboynii NPOeKT.
18.0nuncaHune yHKLMOHaNbHbIX nogcuctem CATP TI1 Ha ocHoBe Tunu3auum TI, rpynnupoBaHums,
CMHTe3a CTPYKTYypbl T 1 nCcnosib30BaHMA TEXHONOMNMYEeCKUX peaakTopos. OnucaHne oTeyecTBEHHbIX
CAMNP Tr1.
19. MeTofMKa aBTOMATM3NPOBAHHOIO NPOEKTMPOBAHNA TEXHOOTNYECKMX NPOLECCOB N 060pYyA0BaHNSA.
Jekomnosnuusa obLiei 3agaum 1 cTpaTerns novcka NPOEKTHOro peLleHuns.
20. lMapameTpuyeckas ontuMusaumnsa. Kputepmuy noncka saPeKTMBHOIO BapmaHTa NPOEKTHOIO PeLLeHus.
Cnocobbl NpefCcTaBNeHNs MPOMEXYTOUYHbIX U OKOHYATENbHbIX Pe3yNbTaTOB NPOEKTUPOBAHUS.
21. Vcnonb3oBaHWe MHTEPAKTMBHOIO pexunma paboTbl MPOEKTUPOBLYMKA C CUCTEMOM
aBTOMATU3MPOBAHHOTO NPOEKTUPOBAHUSA TEXHOOTUIA.
22.0C06eHHOCTM TEXHONOTMYECKOr0 NMPOEeKTUPOBAaHNA B YCNOBUAX €AUHUYHOTO U MEIKOCEPUIAHOTO
npoussoacTea. Aunanorosble CAIMP MapwpyTHO-0NepaLMoHHbIX TEXHOOTUA.

6.2. TeMbl NMCbMEHHbIX paboT
KypcoBas paboTa(npoekT) y4eOHbIM NaaHOM He npefycMOTpeHa.

6.3. POH[ OLLEHOYHbLIX CPEeACTB
Mpunaraetcs.

6.4. lNepeyeHb BUAOB OLEHOYHbIX CPEACTB
KoHTpOnbHbIe paboThl, BOMPOCHI K 3a4eTy.
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7. YYHEBHO-METOANYECKOE N MH®POPMALUMNOHHOE OBECIMNEYEHWE ANCUUNNNIVNHDI

nii

ni.z2

nz2.1

n2.2
n2.3

)

32

33

34

7.1. PekomeHayemasa nuTepaTtypa
7.1.1. OcHoBHasa nuTepartypa

ABTOpHI, 3arnasue W3paTenscTBO, rog

Nukyues B. T. CucrteMbl aBTOMaTU3NPOBAHHOIO NPOEKTMPOBAHNUA: AHrapck: AI'TA,
yueb6. nocobue 2004
MaptmaH T. H., OCHOBbI KOMNbLIOTEPHOI0 MOAENNPOBAHNA XUMUKO- M.: KL, "MapT",
KnywwH . B. TEXHOMIOTMYECKMX NPOLLECCOB: y4eb. nocobue 2008
7.1.2. JononHUTeNbHaa nuteparypa

ABTOpHI, 3arnasue N3patenscTBo, rof
Kaapos 13 13, MaTemaTnyeckoe MOAenMpoBaHNe OCHOBHbIX npoueccos  M.: Bbicw. LK.,
Fne6os M. b. XMMUYECKUX NPOU3BOACTB: yyeb. nocobue 1991
Cokonosa T. HO. AutoCAD pna ctyfeHTa: camoy4uTenb Cne6.: Nutep, 2007
CemeHoB U. A, OCHOBbI TEXHMYECKNX pacyeToB B cpeae scilab: yueo. AHrapck: AI'TA,
Enwud A . noco6ue B Nnpumepax 1 3agayax Ana CTyLeHTOB 2012

HanpaBneHnA XMMWYECKOI TEXHONMOM NN

7.2. TepeyeHb pecypcoB MHHPOPMALNOHHO-TENEKOMMYHUKALWOHHOW ceTn ” IHTepHeT”
Natbiwes, M. H. Katanor CAMP. Mporpammel 1 nponssogutenun. 2014-2015 / Natbiwes M.H. -
Mocksa :COJIOH-Mp., 2014. - 694 k.: ISBN 978-5-91359-142-5. - TeKCT : a/IeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/872561

onoBuubiHa, M. B. Matematunueckoe obecrneyeHe KOHCTPYKTOPCKOIO Y TEXHOOTMYEeCcKoro
NpoeKTUpoBaHus ¢ npumeHeHnem CAIP: meToAnyeckne yKasaHua no BbIMOSHEHUIO
KOHTPO/IbHbIX paboT / cocT. M. B. FonoBuubiHa. - MockBa : M3-Bo Beecotos. 3aoy. Monut. MH-Ta,
1990. - 65 c. - TeKkcT : aneKTpoHHbIN. - URL: https://znanium.com/catalog/product/358705
BepnuHep, 3. M. CATP KoHCTpyKTOpa MawlnHocTpoutensd/3.M.bepnuHep, O.B.TapaTbIHOB -
Mocksa : ®opym, HNL, MH®PA-M, 2015. - 288 c. (Bbicwee obpasosaHue) ISBN 978-5-00091-
042-9. - TeKCT : 3aNneKTPOHHbINA. - URL: https://znanium.com/catalog/product/501432

BepnuHep, 3. M. CAIP TexHON0ra MalMHoCcTponTens: YuebHnk/3.M.bepnuHep,
O.B.TapatbiHOB - MockBa : ®opym, HALL MH®PA-M, 2015. - 336 c. (Bbiclwee o6pa3oBaHue)
ISBN 978-5-00091-043-6. - TeKCT : 3/MeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/501435

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Scilab v.6.1.0 [CTaHaapTHasa obuiecTBeHHas nuueH3na GPL]
7.3.1.2 Windows E3EDU Dev UpLSA [[ocyaapCTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019

CPOK feicTtema 3 rogal

7.3.1.3 NanoCAD 11 Plus [Akagemunyeckas nuueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropga]

7.3.1.4 Office Pro + Dev SL [[ocyaapcTBeHHbIN KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok

pevicteus 3 rogal

7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.1.6 Ansys Discovery Live Student [YHuBepcanbHasa obuiectseHHas nuueHsna GNU GPL]
7.3.1.7 ANSYS Academic Teaching CFD [Oorosop Ne 643-2013-OW ot 09.07.2013]

7.3.1.8 Mathcad Education - University Edition [Jorosop Ne M-081/2020 o1 08.12.2020]

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM

7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam
7.3.2.2 NPBNC
7.3.2.3 HayuHas anekTpoHHasa 6uénmoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX


https://znanium.com/catalog/product/872561
https://znanium.com/catalog/product/358705
https://znanium.com/catalog/product/501432
https://znanium.com/catalog/product/501435
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7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPNAJIbHO-TEXHNYECKOE OBECMNEYEHWE ANCUNMTNMHBI (MOAY NA)
8.1 Ayp. 201, 665830, r. AHrapck, 72 kB-n, a. 19, yue6Hblii kopnyc Ne 2. YyebHble ayautTopumn ans
NpoBefeHNs yUebHbIX 3aHATUI BCeX BMAOB. TexHUYeCKMe cpeacTBa 06yyeHns: paboyee MecTo
npenogasarens, paboume mecta 06yyatoLNXCA, MyNbTUMELUIAHBIA NPOEKTOP, NPOEKLUNOHHbIN
3KpaH, KOMMbOTEPHbIM Knacc Ha 15 nocafovHbIX MeCT.

8.2 Ayg. 401, Ayautopumn gisi cCamocTosTe/IbHOM paboTbl. CheuymanmsnpoBaHHas Mebenb: Jocka
(MenoBas) - 1 LWT.; CTON KOMMbIOTEPHbIV - 20 WT.; cTyn - 20 WT. TexHNn4ecKne cpeacTaa
06y4deHns: MyNbTUMeLMa NPOEKTOP - 1 WT.; 9KpaH - 1 WT.; MOHO6/10K - 20 LIT.; KOMM/IEKC ayamo
KOJIOHOK [11 BOCMPOU3BeAeHMSA ayamo (alina - 1 Wr.; JoCTyn B UHTEPHET CO BCeX paboumx MecT.

9. METOANYECKUWVE YKA3AHNA ANA OBYUAKOWKNXCHA MO OCBOEHNIO
O6paszoBaTe/ibHbIN NPOLECC Mo AUCLUMUNIMHE CTPOUTCHA Ha OCHCLLE KOMOMHALUUKN CreayoLLmnx
obpasoBaTe/ibHbIX TEXHONOrNIA. VIHTerpasibHyt0 Mofesib 06pa3oBaTe/ibHOro npowecca rno AMCcUmMnInHe
(hOpMUPYIOT TEXHONOTUN METOA0/IOMMYECKON0 YPOBHA: MOAY/IbHO-PEATUHIOBOE 00yYeHMe, TEXHOIO0MNS
No3TanHoro (YOPMUPOBaHMSA YMCTBEHHbIX LENCTBUIA, TEXHOIOMMA pa3BUBaKOLLEro 06y4YeHUs, 3/IEMEHTbI
TEXHO/IOT MW Pa3BUTUA KPUTUYECKOIO MbILLEHNS. Peanunsaums jaHHOM Mogenun npegnonaraeT
NCNO/Ib30BaHUe CrieAyHLLMX TEXHONOMMIA CTPATErMUYeCcKOro YpoBHS (3ajatoLmnx opraHm3aLMoHHbIe opMbl
B3aMMO/eNcTBNA CyObeKTOB 06pa3oBaTe/IbHOro npouecca), 0CyLLEeCTB/IAEMbIX C UCMO/Ib30BaHNEM
onpegeneHHbIX TAKTUYECKUX NpoLesyp:

- NeKUMOHHbIe (BBOAHAs NleKUMS, MHOpMaLNOHHasA Nekumus, 0630pHas NeKkums, NeKums KoHCyNbTaums,
npo6nemMHas fieKuns);

- npakTu4veckue (yrnybnieHue 3HaHWA, NOYHeHHbIX Ha TEOPETUYECKUX 3aHATUSX, PELLIEHNe 3aaad,
NPaKTMYeCcKoe NPUMEHEHNe HEKOTOPbIX TEOPETUUYECKUX 3HAHWI);

- TPeHWHroBble (hopMmnpoBaHMe onpeaeneHHbIX YMEHUIA 1 HaBbIKOB, (DOPMUPOBaHNE a/TTOPUTMUYECKOTO
MbILLISIEHNS);

-aKTUBMU3aLMM NO3HaBaTeIbHON AeATeNIbHOCTU (NPUeMbl TEXHO/IOMUM PasBUTUSA KPUTUYECKOTO MbILLIIEHNS
yepes YTeHME 1 NUCbMO, paboTa C IMTepaTypoin, NOAIOTOBKA Npe3eHTaLUNi No Temam fOMalLHUX paboT);
- camoynpaBfeHns (CaMoCToATe/IbHas paboTa CTYAeHTOB, CAMOCTOATENIbHOE U3yUeHMe MaTepuasa).
MH{opMaLNOHHbIe TEXHOIOTMN NCMO/b3YITCA NPY OpraHmM3aLmm KOMMYHUKaUMKW CO CTYAeHTaMn A/1s
npeacTaBneHNs MHGopPMauuK, Bblgadm peKoMeHAaumMii N KOHCY/IbTUPOBaHUS N0 onepaTBHbIM BONpPocam
(3neKTpoHHas noyTa), UCNosb30BaHVe My/bTUMEANA-CPEACTB NPU MPOoBeAeHUN NEKLMOHHBIX Y
NPaKTUYECKNX 3aHATUIA. B KauyecTBe 06pa3oBaTe/ibHbIX TEXHOMOMMIA MPU U3yUYeHUN AUCLUNINHDI
NCNOMb3YOTCA MY/IbTUMEAUNHDbIE NEKLUMW, HA MPAKTUYECKNX 3aHATUAX UCMONb3YHTCA COBPEMEHHbIE
NakeTbl NPOrpaMMHbIX NPOAYKTOB. C LeNbio TEKYLLEr0 KOHTPOA 3HAaHWUI CTYAEHTOB Ha NPaKTUYECKUX
paboTax MPoBOANTCA KOHTPO/b BbIMOSIHEHNA paboTbl. CTyaeHTaM npepnaraetca 06CyaAnTb NOyYeHHbIe
pe3ynbTaTbl U BbiCKa3aTb CBOE MHEHME M0 NPUMEHEHNIO BO3MOXXHbIX NPUEMOB A/18 YyULLEeHNS
nokasaresiein NM60 pe3ynbTaToB PabdoThl.
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KTH, 1-bii1 3aM. reH. gup. OO0 HTL «NpkyTckHNxummalw», KysHeyos K.A.

Mporpamma npakTUKy
YyebHada npakTmka: O3HaKOMUTENbHAA NMPaKTuKa

paspaboTaHa B cooTBeTCcTBMU ¢ P OC:

defepanbHbIil TOCYAapCTBEHHbIV 06pa3oBaTe/lbHbI CTaHAAPT BbICLLIEr0 06pa3oBaHMs - MarucTparypa no
HanpasfeHUto NOAroToBkM 15.04.02 TexHONOrn4yeckmne MawnHbl 1 06opypoBaHue (Npnkas MuHo6pHayKu
Poccun ot 14.08.2020 r. Ne 1026)

COoCTaB/leHa Ha OCHOBaHUK yLI66HOFO nnaHa:

HanpasneHune 15.04.02 "TexHONOrn4yeckne malluHbl 1 060pyaoBaHme”
YTBEPXAEHHOTO Y4éHbIM cOBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Mporpamma ofo6peHa Ha 3acegaHnun YMC hakynbTeta

Cpok geitcteust nporpaMmmsbl: 2025-2028 yu.r.

MpoTtokon ot 04.07.2025 Ne 05/25

cTp. 2
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2.1
2.2

2.3
2.4

1L UENN MPAKTUKW
3akpenneHne 1 yrny6neHne TeopeTUYeCKMX 3HaHWA, NOMYYEHHbIX MPU U3YYEHUN ANCLUNIINH
OCHOBHOW npodeccroHanbHol obpasoBaTenibHOW nporpaMmmbl 15.04.02 « TeXHONOTMYeCcKune
MaLLUWHbI 1 060pyA0BaHMEY.

2. SAJAYUN MPAKTUKN
C6op MaTepuana ans yTBepXAeHNs TeMbl BbINMYCKHOW KBaNUPUKALWOHHOW paboThl;

3aKpenseHne TeopeTUYECKMX 3HaHWIA, NONYYEHHbIX BO BPeMs ayAUTOPHbIX 3aHATWIA MO
AucuMNAVHaM;

NNTepaTypHbIil 0630p N0 BbIGPaHHOW TeMATMKE;
npuobpeTeHne NpPoMeccmoHanbHbIX KOMMETEHLUIA 1 ONbiTa NPOEeCcCUoHanbHOM LeATENbHOCTH.

3. MECTO MNPAKTVKW B CTPYKTYPE OEPA30BATE/IbHOW MPOrPAMMbI

Limkn (pasgen) OOIM: 62.0.01(Y)

3.1
311

3.1.2
3.1.3
3.14
3.15
3.1.6
3.1.7

3.2

3.2.1
3.2.2
3.2.3

TpeboBaHMA K NpeABapuUTe/IbHON NOAroTOBKe 00y4YatoLerocs:
HoBble KOHCTPYKLWOHHbIE MaTepuabl

HapgeXXHocTb 1 J0NT0BEYHOCTL 060pYyL0BaHNS

TexHonornyeckme npouecchbl B XMMUYECKOM NPOMbILLINIEHHOCTH
KOHCTpynpoBaHMe 1 peXXMMHasa ONTUMU3ALUS XUMNYECKON TEXHUKM
MalunHbl 1 annapatbl Hed)Te- 1 razonepepabaTbiBatOLLMX NPeaNPUATIIA
Haae>XHoCTb 1 A0/TOBEYHOCTh 060PY10BaHNS

HoBble KOHCTPYKLMOHHbIE MaTepuansl

AVcunnnnHbl U NPaKTUKK, 415 KOTOPbIX 0CBOEHWE faHHO/ ANCUUNANHBLI (MOAyns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

COBpeMEHHbIe MaLUMHbI 1 annapaTbl XMMUYECKUX NPOU3BOACTB
TexHON0rMs MalmnHo- 1 annapaTocTPoeHNs

BbinonHeHve, NOAroTOBKA K NpoLefype 3awWwuThbl 1 3aLL1Ta BbIMYCKHOW KBaNN(UKaLUOHHOW
paboThl

4. KOMMETEHUMWN OBYYAKOLWEINOCH, dOPMUPYEMBDBIE B PE3YJIBTATE OCBOEHNA

3HaThb:

AVNCLUUNANHBI (MOAY NS)

YK-1: CnocobeH OCyLLeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauuin Ha OCHOBe
CMCTEMHOro noaxoja, BblpabaTbiBaTb CTPATErnO AeNCTBUI

YpoBeHb 1 06UiMe, HO HE CTPYKTYPMPOBaHHbIE 3HAHUSI METOL0B KPUTUYECKOTO aHanm3a npo6iemMHbIX

CUTyauuii Ha OCHOBE CUCTEMHOIO MOAX0Aa, UCMONb3YEMbIE NMPU PELLUEHUN HAYUHbIX U
MPaKTUYECKMX 3a4ay, NOCTaBEHHbIX PYKOBOAMTENEM YUEeOHON NPaKTUKM

YpoBeHb 2 chopmMuMpoBaHHbIe, HO coAepKalime oTae/bHble Npobesibl 3HAHUA OCHOBHbLIX MeTOL0B

KPUTUYECKOTO aHa/mM3a Npo6neMHbIX CUTYyaUuii Ha OCHOBE CUCTEMHOIO NOAX0Aa,
MCNO/Mb3YEMble MPU PELLEHMUM HAYUYHbIX W NPaKTUYeCKMX 3afay, NocTaBleHHbIX
PYKOBOAUTENEM YUYEOHON MPaKTUKWK

YpoBeHb 3 CHOPMMPOBaAHHbIE CUCTEMATUYECKME 3HAHUS METOL0B KPUTUYECKOTO aHaim3a npobiemMHbIX

YMeThb:

CUTyauuii Ha OCHOBE CUCTEMHOIO MOAX0Aa, UCMOb3YEMbIE NPU PELLUEHUN HAYUHbIX U
MPaKTUYECKMX 3a4ay, NOCTaBMEHHbIX PYKOBOAMTENEM YUEOHON NPaKTUKM

YpoBeHb 1 4acTUUYHO NPOBOAUTHL KPUTUYECKMIA aHann3a Npo6aeMHbIX CUTYyaLuii Ha OCHOBE CUCTEMHOTO

MnoAxoja Npv peLleHnm 3afay, NoCTaBEHHbIX PYKOBOANUTENEM YUEOHOM NPaKTUKK

YpoBeHb 2 MPOBOANTb KPUTUYECKUIA aHann3a Npo6aeMHbIX CUTYyaLuii Ha OCHOBE CUCTEMHOTO MOAX0Aa,

HO UCNbITbIBATh 3aTPYAHEHUS NPY BbIOOPE AanbHellelh cTpaTernm AencTBns Npu peLleHnmn

cTp. 3
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3afja4, NOCTaB/IEHHbIX PYKOBOAMTENIEM Y4e6HOW NPaKTUKK

YpoBeHb 3 NPOBOAUTbL KPUTUYECKMNIA aHanM3a NPo6eMHbIX CUTyaL il Ha OCHOBE CUCTEMHOIO MoAX0fa, a
TakXXe BblpabaTbiBaTb CTpaTerMo AenNCTBUA NPU peLleHnn 3afa4d, NoCTaBeHHbIX
pyKoBOAMTENeM Y4ebHOW NpakTUKK

Bnagetsb:

YpoBeHb 1 B LLENOM YCMELIHO, HO He CUCTEMATUYECKOe NPUMEHEHNE TEXHOMOTUIA KPUTUYECKOTO aHanmsa
NPo6aeMHbIX CUTYyaUnii B NpoLecce BbIMOMHEHNS, NOLFOTOBKM U 3alMUThl OTHYETA MO Y4YeOHO
npakTuke

YpoBeHb 2 HaBblKaMMW OCYLLECTBNEHUS KPUTUYECKOTO aHann3a npo6ieMHbIX CUTyaumin no Teme
BbINYCKHOW KBaIMPUKaLMOHHON paboTbl HA OCHOBE CUCTEMHOI0 NOAX0Aa, HO UCMbITbIBATb
3aTpyAHeHUs Npu 3awmnTe oT4veTa No y4ebHON npakTmKe

YpoBeHb 3 HaBblKaMW OCYLLLECTBNIEHMS KPUTUYECKOTO aHann3a Npo6/ieMHbIX CUTYyal Wit Ha OCHOBE
CUCTEMHOrO NoAXoja U HaBblKamMy BblpabaTbiBaTb CTpaTErnio AeACTBMIA NpU peLleHnn 3aay,
CBSI3aHHbIX C BbINOMHEHWEM OT4YeTa Mo y4ye6HOI npakTuke

YK-2: CnocobeH ynpaB/isiTb NPOEKTOM Ha BCeX aTanax ero >XU3HeHHOro umkna

3HaTb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE 3Tarbl XXW3HEHHOTO LUKNa NpoeKTa, aTanbl pa3paboTku 1 peanunsauum
NnpoeKTa, MeToAbl pa3paboTKM 1 ynpasieHWUs NPoeKTaMun Ha NPOn3BOLCTBE

YpoBeHb 2 Ha 6a30BOM YPOBHe 3Tarbl XXWU3HEHHOT 0 LMK/a NPOeKTa, aTanbl pa3paboTku 1 peanmsaunu
NpoeKTa, MeToAbl pa3paboTKM 1 ynpasieHNUs NPoeKTaMun Ha NPOU3BOACTBE

YpoBeHb 3 B NOSIHOM 06bEME 3Tanbl XXMU3HEHHOTO LuKNa NpoekTa, atanbl pa3paboTku 1 peanunsauum
NpoeKTa, MeToAbl pa3paboTKM 1 ynpasieHNUs NPOeKTaMun Ha NPOU3BOACTBE

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb MPOEKT C Y4YEeTOM aHa/n3a aflbTePHATUBHbLIX BapuaHTOB
ero peanusaumu, onpefensTb Lenesble 3Tanbl, OCHOBHbIE Hanpas/ieHUs paboT, 06bACHUTD
Lenn n chopMynnpoBaTh 3alaun, CBA3aHHbIe C NOArOTOBKON M peann3alnein npoekra Ha
NMPOV3BOLCTBE, YNPaBATb NPOEKTOM Ha BCeX 3Tanax ero XXMW3HeHHOro uukna

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabaTbiBaTb NPOEKT C YH4ETOM aHa/M3a a/ibTeEPHATUBHbIX BapUaHTOB
ero peanusaumu, onpefensTb Lenesble 3Tanbl, OCHOBHbIE Hanpas/ieHUs paboT, 06bACHUTD
Llenn n chopMynnpoBaTh 3alaun, CBA3aHHbIe C NOArOTOBKON M peann3alnein npoekTa Ha
NMPOW3BOLCTBE, YNPaBNATb NPOEKTOM Ha BCeX 3Tanax ero XXW3HeHHOro uukna

YpoBeHb 3 B NOSIHOM 06beMe pa3pabaTbiBaTbh NPOEKT C YYETOM aHan3a afibTepHATUBHbIX BapuaHTOB ero
peann3aunn, onpesensitb LiefeBble 3Tanbl, OCHOBHbIE HanpasieHUs paboT, 06bACHUTL LEenun 1
chopmynmpoBaTh 3ajaun, CBA3aHHbIe C MOArOTOBKOM 1 peann3aumeii NpoekTa Ha
NPOU3BOACTBE, YNPaBAATb NMPOEKTOM Ha BCEX 3Tamnax ero XXM3HeHHOro LuKnia

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE MeToAMKaMU pa3paboTKU 1 yrpaBieHnUs NPOEeKTOM, MeTOA4amMmn OLEHKMN
NnoTpe6GHOCTM B pecypcax v aPheKTUBHOCTUN BHeAPEeHMSA NPOEKTa Ha NPOU3BOACTBE

YpoBeHb 2 Ha 6a30BOM ypPOBHe METOAUKaMU pa3paboTKW v ynpasieHUs MPOeKTOM, MeTOLaMU OLEeHKM
NnoTpe6HOCTM B pecypcax v aPheKTUBHOCTUN BHeAPeHMS NPOeKTa Ha NPOU3BOACTBE

YpoBeHb 3 B MO/HOM 06bemMe MeTOAMKaMK Pa3paboTKM 1 ynpaBieHMst MPOeKTOM, MeTo4aMmn OLEHKM
NnoTPe6GHOCTU B pecypcax U a(heKTMBHOCTY BHeAPEHMWSI MPOEKTa Ha NPON3BOACTBE

OlNK-2: CrnocobeH oCcyLLecTBSATb 3KCAEPTUIY TEXHNYECKON AOKYMEHTALUKU NpU peanmsaumm
TeXHO/I0rM4ecKoro npoduecca;

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE 3HAET MOPSAO0K MPOBELEHUS IKCMEPTU3bl TEXHUYECKON JOKYMEHTaLUm
npu peannsalunm TEXHOMOTMYECKOro npouecca Ha Nnpon3BoACTBe

YpoBeHb 2 Ha 6a30BOM YpPOBHe 3HaeT NOPALOK NPOBeAeHUS IKCNepTU3bl TEXHUYECKOW LOKYMeHTauum
npu peannsauunm TEXHOMOTMYECKOro npouecca Ha Nnpon3BoACTBe

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE 3HAET NOPAAOK MPOBEAEHMA 3KCNEPTU3bl TEXHWUYECKOW
[LOKYMeHTaLuu npu peannsaunm TeXHOONMY4ecKoro npowecca Ha Npon3BoLCTBe
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YMeTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE MPOBOAUTL IKCMEPTU3Y TEXHUYECKOW AOKYMEHTaUUN Npu peanusaymmu
TEXHO/I0MMYECKOro npouecca Ha NPOM3BOACTBE

YpoBeHb 2 Ha 6a30BOM YPOBHE MPOBOAWTH IKCMEPTU3Y TEXHUUYECKOI JOKYMEHTALMM Npy peanmsaumm
TEXHO/IOTMYECKOro MpoLecca Ha NMPOU3BOACTBE

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE MPOBOAWNTL IKCMEPTU3Y TEXHUUECKOW JOKYMEHTaLWUMN Npw
peanu3aummn TeEXHONOMMYecKoro npoLecca Ha NPOM3BOACTBE

Bnagetsb:

YpoBeHb 1 HaBblKaMu MPOBEAEHNSA IKCMEPTU3bl TEXHUYECKON OKYMEHTaLMM MpU peannsaumnm
TEXHOMI0rMYECKOro npotecca Ha NPoON3BOACTBE Ha MOPOroBOM YpOBHe

YpoBeHb 2 HaBblKaMu MPOBEAEHNSA IKCMEPTU3bl TEXHUYECKON AOKYMEHTaL MW Npu peannsaunm
TEXHO/I0FMYECKOro npouecca Ha NPOM3BOACTBE Ha 6a30BOM YPOBHe

YpoBeHb 3 HaBblKaMu MPOBEAEHNSA 3KCMEPTU3bl TEXHUYECKON OKYMEHTaL MK Npu peanunsaunm
TEXHO/IOrMYEeCcKOoro npotecca Ha NPou3BOACTBE Ha MPOABUHYTOM YPOBHe

OlNK-4: CnocobeH pa3pabaTblBaTb MeTOAUYECKME U HOPMATUBHbIE JOKYMEHTbI NPU peanmnsaymm
pas3paboTaHHbIX NPOEKTOB U NporpaMm, HanpaBJ/ieHHbIX Ha CO34aHune y3/10B U feTaneil MalluH;

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE COCTaB METOAMYECKON N HOPMATUBHOW LOKYMEHTaLMK,
paspabaTbiBaeMOl Npu peann3alnm NPOEKTOB U NporpaMmM Ha NPOM3BOACTBE, HanpaBieHHbIX
Ha co3gaHue y3/10B U feTaneil MalwunH 1 annapaTtoB XMMUYECKMUX NMPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHE COCTaB METOAMYECKOA U HOPMATUBHOW AOKYMEHTaLWN, pa3pabaTbiBaeMOl
npv peann3aunm NPOEKTOB U NpPOrpaMmM Ha NPOM3BOACTBE, HanpaB/ieHHbIX Ha CO34aHune Y3108
M geTanei MawuH 1 annapaToB XMMUYECKUX MPOMN3BOACTB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE COCTaB METOAMYECKON U HOPMATUBHOM LOKYMeHTaLuu,
paspabaTbiBaeMO Npu peanunsaLMm NPOEKTOB U NPOrpamMmM Ha NPOM3BOACTBE, HanpPaB/eHHbIX
Ha co3jaHue y3/10B U aeTaneli MallnH 1 annapaTtoB XMMWUYECKUX NPOVU3BOACTB

YMeTb:

YpoBeHb 1 Ha MOpPOroBOM YpoBHe pa3pabarbiBaTb METOANYECKME N HOPMATUBHBIE JOKYMEHTLI Npu
peanusaumu pazpaboTaHHbIX MPOEKTOB U NPOrpaMmM Ha NPOM3BOACTBE, HarnpaB/eHHbIX Ha
co3JaHue y3noB 1 fetaneil MalWwmnH 1 annapaTtoB XMMUYECKUX MPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHe pa3pabaThbiBaTh METOAMYECKNE U HOPMATUBHbIE AOKYMEHTbI MpW
peanusauny paspaboTaHHbIX MPOEKTOB M NPOrpaMmM Ha NPOM3BOACTBE, HanpaBNeHHbIX Ha
co3faHune y3/oB U AeTaneil MalluH 1 annapaToB XMMUYECKUX NMPON3BOACTB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE METOAMYECKME Y HOPMATUBHbIE AOKYMEHTbI MPY peann3saumm
pa3paboTaHHbIX MPOEKTOB M MPOrpamMmm Ha NPOM3BOACTBE, HanpaBNeHHbIX Ha CO34aHUe Y3108
v geTaneil MaWwvH 1 annapaToB XMMUYECKUX NPOWN3BOACTB

BnageTts:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMy pa3pabaTku MeTOAUYECKUX U HOPMATUBHbIX JOKYMEHTOB
npu peannsauunmn pa3paboTaHHbIX MPOEKTOB U MPOrpaMM Ha MPOM3BOACTBE, HAMPaBNEHHbIX Ha
co3jaHue y3noB 1 fetaneil MawmnH 1 annapaTtoB XMMUYECKMUX MPOU3BOACTB B pamKax
BbIMOJIHEHWSA BbINYCKHOWA

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblkaMun pa3pabaTku METOANYECKUX N HOPMATUBHbIX AOKYMEHTOB Mpu
peanusayuu paspaboTaHHbIX NPOEKTOB M NPOrpamMm Ha NPOM3BOACTBE, HAaNpPaB/leHHbIX Ha
co3faHue y3noB v AeTaneli MallnH 1 annapaToB XMMUYECKMX NPOM3BOACTB B pamKax
BbINO/IHEHNS BbIMYCKHO KBaN(UKALLMOHHON paboThl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKamMy pa3pabaTku MeTOLMYECKMUX Y HOPMATUBHBIX OKYMEHTOB
npu peanusaunm paspaboTaHHbIX NPOEKTOB U NPOrpaMM Ha MPOU3BOACTBE, HaNpaB/EHHbIX Ha
co3faHue y3/0B U AeTaneil MallnH 1 annapaToB XMMMUYECKUX NPOMN3BOACTB B pamMKax
BbIMO/IHEHUSA BbIMYCKHOW KBaNU(UKaLWOHHOWK paboThl

MK-1: CnocobeH NpoBOAUTL NMATEHTHbIE UCC/ef0BaHMUA N ONPeLenaTb XapaKTepucTuKn nposyKumu

3HaThb:
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YpoBeHb 1 OCHOBbI NPOBELEHUSA NATEHTHbIX UCCNeL0BaHNI, UMeTb YaCTUYHO NMpeacTaB/ieHne 0
NaTeHTHOM NMOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLUEHWNI B X04e
BbINO/IHEHWA 0TYeTa No y4ebHON NpakTuKe

YpOBeHb 2 OCHOBbI U METOAbI MPOBELEHNA NATEHTHbLIX UCCNEA0BAHUI, UMETbL MOHOE NpeAcTaBaeHne 0
NaTEeHTHOM NMOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLUEHNI B X04e
BbINO/IHEHNS OTYETA MO YUYEOHOI NpaKTMKe

YpoBeHb 3 OCHOBbI U METOAbI MPOBEAEHNA NATEHTHbLIX UCCNEA0BaHN, OCHOBHbIE XapaKTePUCTUKM
NPOAYKLUMN BbIMYCKAEMON XMMMNYECKOWA NPOMBbILLNIEHHOCTbIO, UMeTb NOJIHOE NpeACcTaB/eHne 0
NaTeHTHOM NMOUCKE U HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLUEHNI B X04e
BbINO/IHEHNS OTYETA MO YUYEOHOI NpaKTMKe

YmeTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE MPOBOAUTL MaTEHTHbIE UCCNeA0BaHUSA NO TeMe 3a4aHuNs Ha yYeOHYyto
NpakTUKy, NMOAroTas/nBaTh 3aABKY Ha M306peTeHune

YpoBeHb 2 Ha 6a30BOM YpPOBHe NPOBOAUTL NaTEHTHbIe UCCNeA0BaHMA NO TeMe 3afaHns Ha Y4ebHYHo
NpakTUKy, NOAroTaBNMBaTh 3asaBKY Ha M306peTeHne

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE NMPOBOAUTL NaTEHTHbIE NCCNeA0BaHNA N0 3ajaHNA Ha y4ebHYIo
NpakTUKy, NOAroTaBNMBaTh 3as8BKY Ha U306peTeHne

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHE HaBblKaMy NPOBOAWUTL MAaTeHTHbIe UCC/eL0BaHUA MO TeMe 3aJaHUs Ha
y4ebHY0 NMpakTUKy, NOAroTaBnMBaTh 3adBKy Ha U306peTeHune

YpoBeHb 2 Ha 6a30BOM YpPOBHe HaBblKaMyn MPOBOAUTL MNaTEHTHbIE UCCNeL0BaHUS MO TeMe 3aflaHns Ha
y4ebHY0 NMpakTUKy, NOAroTaBnMBaTh 3asdBKy Ha U306peTeHmne

YpoBeHb 3 Ha NPOABWHYTOM YPOBHE HaBblkaMy NPOBOAMTbL NMaTeHTHbIE NCCNeA0BaHMA N0 TeMe 3afaHuns
Ha y4eOHY0 MpakTWKy, NOAroTaBNMBaTh 3as8BKY Ha U300peTeHue

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWnACA LO/KEH

4.1 3HaTtb:
4.1.1 CneunanbHy nuTepaTypy, HOPMaTUBHYIO Y TEXHUYECKYI0 JOKYMEHTALMIO U APYTYH Hay4HO-
TEXHUYECKYIO LOKYMEHTALMIO O LOCTMIKEHUAX OTEYEeCTBEHHOM U 3apyOeXXHON HayKN U TEXHUKMN B
061aCTN TEXHONOMNYECKUX MalnH 1 060pyL0BaHUS;

4.1.2 KOHCTPYLMU OCHOBHbIX annapaTtoB 1N MallnH WU UX TNaBHbIX Y3/10B;
4.1.3 MeTOAMKY COCTaB/IEHWA MNAHOB Y METOAMYECKUX NPOrpaMM nccnefoBaHuin 1 pa3paboTok;
4.1.4 MeTOAWKY NPOBELEHUA HAYYHbIX UCCNeLOBaHWUN;

4.1.5 npaBmna ohOpMIEHNA OTYETOB, AOKIAA0B M COOOLLEHWNIA NO pe3ybTaTam BbIMOSHEHHbIX
nccnefoBaHUMn N NPOEKTHO-KOHCTPYKTOPCKNX paboT;

4.1.6 onybnMKoBaHMe CTaTel B HayUHbIX XXypHanax;
4.1.7 coBpeMEHHbIE NMCMXOMIOro-nefarornyeckme Teopmum U MeToAbl B NPOeccMOHanbHON AesTeNIbHOCTH.

4.2 YMeTb:
4.2.1 PaboTaTb C COBPEMEHHbIMU UCTOUYHMKAMU MHDOPMALNK;

4.2.2 NPUMEHATb COBPEMEHHbIE MCUXOIOr0-Nejarornyeckme Teopmum U MeTofbl B NpoeccnoHanbHoM
feaTenibHOCTY;

4.2.3 y4yacTBOBaTb B COCTaB/IEHUMN MNAHOB Y METOLMYECKUX NPOrpaMM UccnefoBaHuii n paspaboTok;

4.2.4 caMOCTOATENbHO CMNPaBAATLCA C HOBBIMMW 3afja4amMy, BOSHUKAKLWMMMN B MPOLIECCE HAyYHbIX
nccnenoBaHMii U NpoecCnoHanbHOM AeaTeNbTHOCTH.

4.3 Bnapgetb:
4.3.1 TeopeTUYeCKMMU HaBblKaMW, HaBblKaMun pa3paboTKy U BHELPEHUA UHHOBALWIA NS pewleHuns
KOHKPETHbIX TEXHUYECKMNX 3aay;

4.3.2 HaBblKamMmy NPOBEAEHUNA HAYUYHbIX UCC/IEef0BaHNA;
4.3.3 cnocobHOCTbIO cAenaTb CO06LeHNe UK JOKNAA NO pe3y/bTaTaM aHannsa nokasaTenei.
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2.1

3.1

5. COAEPXXAHWE NMPAKTUKN

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

TeM /BUf 3aHATUA/

Pasnen 1 MoarotoBUTENbHbINA
aran.

MoAroToBMTENbHLIN 3Ta,
BK/IOYAIO LM
opraHu3aloHHoe
cobpaHue, nosyyeHume
HanpaB/eHNs, NHCTPYKTaX
no TEXHUKe

6esonacHocTun. /Tema/

OtopmneHue Ha 1
npegnpusatme

(MpoxoxpaeHune

NHCTPYKTaXa Mo TeXHUKe
6e30MacHOCTKM, NONy4YeHne
nponycka Ha

npeanpusatue). /Cp/

Pasnen 2. OCHOBHO 3Tar.

Kypc

MpoxoxXaeHne NpakTuKku
Ha
npegnpuaTun/opraHn3am
n, coop, obpaboTKa u
aHanmn3 Noay4YeHHo
nHpopmauuu. /Tema/

C6op, 06paboTKa K 1
cucTemaTusaums
(haKTU4eCcKoro un
NUTepaTypHOro
maTepuana. HabnogeHus,
nccnefoBaHus,
BbIMOJIHAEMbIE 0[]
PYKOBO/ACTBOM
pyKoBOAUTENSA MO
npakTuke. Coop
martepuana, yTBepXxaeHue
TeMbl BbIMYCKHOM
KBa/IMPUKALNOHHOW
paboTel. /Cp/

Pa3gen 3. 3aKnunTeNbHbIi
aTan.

MogroToBka oT4yeTa no
npakTtuke. /Tema/

20

20

KomneTteH- Jlutepatypa WHTe
umn paKxT.
OnkK-2 ni1niz 0
OrnK-4 ni3
ni4n2.1
n2.2n3.1
n3.2
a1
OrnK-2 ni1niz2 0
OrlnK-4 ni3
ni4n2.1
Nn2.2Nn3.1
na.z2
a1

cTp. 7

MNpumeyaHne
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4.1

5.1

Cbop, o06paboTKa K 1 24
cucTemaTtumsanms

(haKTU4ecKoro u

NUTepaTypHoro

martepuana. KoHcynbtaymm

C pyKoBOAUTENEM

NpakTUKW No pasgenam

oTyeTa.llogrotoBka K

3awuTe oTyeta no

npakTtuke. /Cp/

Pa3nen 4. MoaroToBUTENbHbINA
aTan.

MoAroTOBUTENbHbIN 3Tar,
BK/IKOUAIOLLLNTA
OpraHun3aLMoHHOe
cobpaHue, NonyyeHme
HanpaBneHNs, NUHCTPYKTaX
no TeXHUKe

6e3zonacHocTu. /Tema/

OopmneHune Ha 1 20
npeanpusaTne

(npoxoxpaeHue

NHCTPYKTaXa Mo TeXHUKe

6e30MacHOCTK, NONy4YeHue

nponycka Ha

npeanpusatue). /Cp/

Pasnen 5. OCHOBHO 3Tar.

MpoxoxaeHne NpaKkTUKK
Ha
npegnpuaTun/opraHunsayu
n, cbop, o6paboTKa K
aHanm3 Nony4YeHHoM
nHopmauyun. /Tema/

OrnK-2
OlnK-4

OnkK-2
OrnkK-4

ni1niz
ni3
nianz2.i
Nn2.2n3.1
n3.2
)

ni1niz
ni3
nianz2.i
Nn2.2Nn3.1
n3.2
a1

0

cTp. 8
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6.1

MprMepHble BOMPOCHI K 3a4eTy Mo NpaKTUKe:

Cbop, o06paboTKa K
cucTematusaums
(haKTU4ecKoro u
NnTepaTypHOro
maTepuana. PaspaboTka u
N3roToB/IEHME
nabopaTopHbIX,
NCnbITaTeNbHbIX,
9KCMEPUMEHTA/bHbIX
yCTaHOBOK, MaKeToB A/1f
NpoBeAeHNs Hay4yHO-
nccnenoBaTenbCKUX paborT.
HabnwoaeHus,
nccnefoBaHus,
BbIMO/IHAEMbIE M0[
PYKOBO/ACTBOM
pyKOBOAUTENSA MO
npaxkTuke. AHanums
npoBeAeHHbIX
3KCMEPUMEHTA/bHbIX
nccnesoBaHuin u pabor.
C6op maTepuana,
ob6ocHOBaHuWe, NpoBefeHue
TEXHOMOrNYECKHUX,
KOHCTPYKTUBHbIX
pacyeToB Mo
YTBEPXAEHHON Teme
BbIMYCKHOA
KBBaIM(PMKaLNOHHOW
paboTbl. /Cp/

Pa3nen 6. 3akunTENbHbII
aTan.

Mogrotoeka otyerta no
npaktuke. /Tema/
O6paboTKa 1
cucTemaTtumsanms
(haKTU4ecKoro u
NTepaTypHoro
martepuana. KoHcynbtaymm
C PyKOBOAUTENEM
NpakTUKW No pasgenam
oTyeTa.llogrotoBka K
3awuTe oTyeta no
npakTtuke. /Cp/

Cpnaya v 3awmuTa oT4yeTa no
npakTtuke. /3a4étCOuU/

6. POHA OLLEHOYHbLIX CPEACTB

104

24

YK-1 YK-
2 OlK-2
OMnKkK-4 NK
-1

OrnK-2
OlnK-4

YK-1 YK-
2 OlK-2
OMnKkK-4 NK
-1

ni1niz
ni3
nianz2.i
Nn2.2n3.1
n3.2
)

ni1niz
ni3
nianz2.i
Nn2.2n3.1
n3.2
)

ni1niz
ni3

nianz2.i

Nn2.2n3.1
n3.2

6.1. KOHTpONbHbLIE BOMPOCHI 1 3aaHNg

0

0

cTp. 9

3awmra
oTyeTa

1. Knaccugmkauma MeToAoB onpegeneHna nokasartenein B gaHHol obnactu ncenegosanna (YK-1, YK-2,
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OrMK-2, OrnkK-4, MNnK-1).
2. 3HayeHue nokasaTenein ana gaHHoro suga npomssoacTea(YK-1, YK-2, OMK-2, OMNK-4, NK-1).
3. AnnapaTypHoe othopmMmiieHne TexHonornyeckoro npouecca (¥YK-1, YK-2, OMnK-2, Ork-4, nk-1).
4. MeTofuMKa cocTaB/ieHUa oTyeTa no yyebHoi npaktuke (YK-1, YK-2, OMK-2, OMK-4, MK-1).
5. MeToanka cocTaBfieHUst nuTepaTypHOro o63opa no BbibpaHHoi Teme (YK-1, YK-2, OMK-2, OMNK-4, MK
-1).
6. Mporpamma nposefeHus uccnefosaHua (YK-1, ¥YK-2, OMNK-2, OMNkK-4, rnkK-1).
7. O6nacTb NpUMeEHEHMA pe3ynbTatoB nccnegosaHuin (YK-1, YK-2, OMK-2, OMkK-4, NnkK-1).
8. HanpaBneHns NHHOBALMOHHON AeATeNbHOCTM B 06nactu nccnegosaHunin (YK-1, YK-2, OMK-2, OMnkK-4,
MK-1).
9. MpuHUMN AeiAcTBAA NPOEKTUPYEMOro n3genus (MawnHbl nan annapara) (YK-1, YK-2, OnK-2, OnkK-4,
MK-1).
10. OnncaHne KOHCTPYKLUMM NPoeKTMpyemoro mnsgenua (mawuHel nav annapara) (YK-1, YK-2, OlMNK-2,
OmnK-4, NK-1).
11. MogennpoBaHue NpoekTMpyemoro nsgenus, npouecca (YK-1, ¥K-2, OlrK-2, OMnK-4, nkK-1).
12. OnucaHue TexHosnormnyeckoro npouecca (YK-1, YK-2, OlNK-2, OMNK-4, rnkK-1).
13. MporHo3vpoBaHne CBOMNCTB NPOAYKTa NPU UCNOJIb30BaHUN pa3paboTaHHOro MeTofa 06paboTKM Cbipba
(YK-1, YK-2, OlNK-2, OlMNK-4, NK-1).
14. O6uime cBefleHMs 0 COCTOSHMM U NepcrneKTUBax pa3BuTUS 0TPacan NPOMbILLIEHHOCTY, CBA3aHHOM C
TEeMOI oT4eTa no yyebHow npaktuke (YK-1, ¥YK-2, OMNK-2, OMNK-4, NK-1).
15. CTeneHb HOBM3HBI 1 COBEPLLEHCTBA 060pYyAOBaHNA, TexHonorum npomssoactea (YK-1, YK-2, OMK-2,
OrnK-4, NK-1).
16. Po/ib y4YeHbIX B pa3sBuTuu onucbisaemoro npounssogctea (YK-1, ¥YK-2, OMNK-2, OMNK-4, MNK-1).
17. Llenecoo6pa3HoCTb MPOEKTUPOBAHUA MU PEKOHCTPYKLUUKN obopygoBaHusa (YK-1, YK-2, OMNK-2, OMNK-
4, MK-1).

6.2. TeMbl NNCbMEHHbIX paboT
Martepuanbl oT4eTa UCMOMb3YITCA 418 HANUCAHUSA BbIMYCKHOW KBaIN(PUKaLMOHHOW paboTbl. MpuMepHble
TEMbI BbIMYCKHbIX KBaIM(PUKALNOHHBIX paborT:
1 Pa3paboTka cmecuTens AN co34aHUA MHOTOKOMMOHEHTHbIX XXUAKOCTHbIX CYCMeH3UA 1 CMeceil.
2. Pa3paboTKa NpoMbILLI/IEHHOrO annapara ¢ BpalliaroLieincs Ten006MeHHON NMOBEPXHOCTHIO.
3. MpumeHeHne cnocoba 06pa3oBaHua Nynbcaunii s nepemMellBaHUS U aKTUBU3AL MU Ta30XKULKOCTHOW
CMecHu.
4. OnpefeneHne onTUManbHOro KoahduumneHTa opebpeHmns annapaTtos BO3AYLIHOTO OXNaXAEHUS 4N
KOMMeKca CepHOKNCNOTHOTO ankKuampoBaHus.
5. Matemartnyeckoe MoaenupoBaHue r’mapoLAnHamMmuyecknx npoLeccoB B CI0e PerynspHoi Hacagku.
6. MpoekTpoBaHMe COCy0B ¥ annapaTtoB Ha 3aflaHHbIN pecypc.

6.3. POH[ OLEHOYHbIX CPEACTB
Mpunaraetcs

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB

3auimMTa oTyeta

7. YYHEBHO-METOANYECKOE N MH®OPMALUWMOHHOE OBECIMNEYEHWE MPAKTUKW
7.1. PekomeHayemasa nutepartypa
7.1.1. OcHoBHaa nuTepartypa

ABTOpbI, 3arnasue N3patenscTBo, rof
Nn11 Mwxanés M. @., PacueT 1 KOHCTpPyMpOBaHMe MallnH 1 annaparos .
TpeTbakoB H. M.,  XuMMU4yecKux npoussoAcTs. Mpumepbl 1 3aga4vn: yyeb. MalunHOCTPOeHNe,
MwunbyeHko A. ., nocobue 1984
306HUH B. B,
Mwuxanes M. @.

N1.2 NeontbeBa A. .  O6opyaoBaHME XMMUYECKMX NPOM3BOACTB: yyeb. nocobne  M.: KonocC, 2008
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7.2. lNepeyveHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALMOHHOR CETH

3arnasue
PacyeT 1 KOHCTPYyMpOBaHMe MalluH 1 annapaToB
XMMUYECKMX NPOM3BOACTB: Mpumepbl 1 3aaaun: y4eo.
nocobue

CnpaBOYHUK MO TeMNIO0OMEHHUKAM: B 2-X T.

7.1.2. JononHUTeNbHaa nuteparypa
3arnasue
MallurHbl 1 annapaTbl XMMUYECKUX NPON3BOACTB:
yUYebHUK

PacyeTbl MallMH 1 annapaToB XMMUYeCKUX NPOU3BOACTB
N HegpTerasonepepaboTkn (NpUMepbl 1 3agayun): yyeb.
nocobue

7.1.3. MeToan4veckmne pa3paboTku

3arnasune

AnnapaTbl HEhTEXUMMNYECKMX,
He(pTenepepabaTbiBalOLLNX U XMMUYECKUX NPOU3BOACTB.
PacueT Ha NPOYHOCTL: ydeb.-MmeTo. nocobue

06 ncnonb30BaHUN NepemMeLLNBaOLLLMX YCTPOWCTB B
XUMMNYECKON TEXHOOrNN

cTp. 11

M3patenscTBO, rof
M.: OOO "Toproso
-N3paTenbcKuii

Jowm "APUNC", 2010

M.:
OHeproaromusgar,
1987

N3patenscTBo, rof
M.:
MallnHOCTpOeHMe,
1989

M.: Anbha-M,
2008

N3patenscTBo, rof
AHrapck: Al'TA,
2014

MHTepHeT”

Boryukuid, B. B. 3kcnnyaTaunsa, o6¢cnyXmBaHne N ANarHOCTUKA TEXHONOTMYECKUX MaLlUUWH :

yyebHoe nocobue / B.b. boryukwii, 1.6. LUpoH, 3.9. Arbses. — Mocksa : UH®PPA-M, 2019. —
356 ¢c. — (Bbicliee obpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook_5d2d6d50607bc4.13914474. - ISBN 978-5-16-108082-5. -

7.3.1 MNMepeyeHb NporpaMmMHOro obecreyeHns

7.3.2 MNepeyeHb MHPOPMALNOHHbIX CAPaBOYHbIX CUCTEM

EAMHOE OKHO 0CTyna K MH(OPMaLMOHHBIM pecypcam

HayuHas anekTpoHHas 6nénmoteka eLIBRARY.RU

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OT U

ABTOpbI,
1.3 Mwnxanés M. @.,
TpeTbsikoB H. 1.,
MwunbuyeHko A W.,
306HUH B. B.,
Mwuxanes M. ®.
N1.4 MapTblHeHKO O.
., Muxaneesny A
A, LLUnkos B. K.
ABTOpbI,
N2.1 TloHwukapos N. U.,
Mepenbirud O. A,
JopoHuH B. H.,
FaiHynnmH M. T,
Nn2.2 ToHukapos N. U.,
MoHwnkapos C. U.,
PaukoBckuin C. B.
ABTOpbI,
N3.1 Canbkoas A T,
Mogonnenos E.
B., LepbuH C.
A., AcnamoB A
A
N13.2 CanbkoBa A T,
Mopgonnenos E. B.
a1
TeKCT : 3N1eKTPOHHbIA.
7.3.11
roga no 25.08.2021 ropga]
7.3.1.2
pevicteus 3 rogal
7.3.1.3
o1 07.07.2017]
7.3.2.1
7.3.2.2 NPBINC
7.3.2.3
7.3.3.1 LMS Moodle
7.3.3.2 3BC Znanium

NanoCAD 11 Plus [Akagemunyeckas nuueH3nsa: cepuitiblii Homep NC110P-07691 ¢ 09.09.2019
Office Pro + Dev SL [[ocygapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok

OnepaynoHHaa cuctema Windows 10 Education [Cy6nuueH3noHHbIn gorosop Ne Tr000169903

8. MATEPUNANBHO-TEXHNYECKOE OBECINEYEHWE MPAKTUKWN


http://www.dx.doi.org/10.12737/textbook_5d2d6d50607bc4.13914474
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8.1 TlpakTuka NpoBOAUTCA Ha NPenpPUATUAX OCHALLEHHbIX COBPEMEHHbLIM TEXHOMOMNYECKUM
060pyAoBaHMeEM, a TaKXKe B HAYUYHO-NCCNeA0BaTENIbCKUX U NMPOEKTHO-KOHCTPYKTOPCKUX
opraHmsaumax v nabopatopusa AHrapckoro rocyfapCTBeHHOro TeXHNMYeCcKoro yHusepcuteta. Ayg.
111, 665830, r. AHrapck, 72 k-1, f. 19, y4ebHblin kopnyc Ne 2. YyebGHble ayantopum ans
NPOBeLeHNA YHEOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKME CpeacTBa 00yyeHns: MybTUMeLMa
npoeKkTop - 1wWT.; 3KpaH - 1 WT.; MOHUTOP NpenogaBatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAno KOMOHOK A/ BOCMpPOu3BeeHUs ayamo dainna - 1 wrT.; yyebHO-HarnsgHble
noco6ms «3anopHo-peryanpytowas apmatypa» - 4 Wrt.; y4ebHo-HarnagHble nocoous
«TexHonornyeckue annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWt. Cneynann3nposaHHasa
mebenb: fgocka (Menosas) - 3 WT.; CTON npenogasaTtens - 1 WT.; CTON KOMMbIOTEPHbIA - 1 WT.; CTyN
npenogasatens - 2 WT.; CTON CTYAEHYECKNI ABYXMECTHbIM (WT.) - 18 WT.; cKaMbs CTYfeHYecKas
ABYXMecTHas - 18 wrT.; nektopckasa TpubyHa - 1 wr. MNporpammHoe obecrneyeHune: onepaymoHHas
cunctema Windows 10 Education, Office Professional Plus Education.

8.2 Ayp. 112,665830, r. AHrapck, 72 kB-n, f. 19, yuebHblii kopnyc Ne 2. Y4yebHble ayauTopun ans
NpoBefeHNA YHeOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKMNe cpeacTBa 0b6yyeHns: nabopaTopHas
yCTaHOBKa “M3yyeHre KNHETUKN TPaBUTALMOHHOIO ocaxaeHma” - 1 wr.; nabopartopHas
yCcTaHoBKa “lccnefoBaHue peXMMOB ABMXXEHUA XUAKOCTU” - 1 wWT.; nabopatopHas ycTaHOBKa
“I'ngpaBnuyeckne ncnblTaHMa Tpy6onpoBogoB” - 1 1wT.; nabopaTtopHas yctaHOBKa “VcTedeHune
XWAKOCTU U3 Hacagka” - 1 wT.; yyebHO-HarnagHoe nocobue “OumncTka razos” - 1wrt.;
nabopaTtopHas ycTaHOBKa “M3y4yeHne npouecca pekTudukaummn” - 1 wr.; nabopaTopHas yCTaHOBKa
“N3yyeHne ruapoamHamMmmKm TapenbyaTblX U HaCaA0UYHbIX KOMOHH” - 1 wWT; y4ebHO-HarnsaHoe
nocobue “IkcTpakumna” - 1 wrt. CneynannsnposaHHas Mebenb: gocka (Menosas) - 2 WT.; CTON
npenogaeatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTYAeHYECKUIA LBYXMECTHbIA (wT.) - 10
LUT.; CKambd CTyAeHYecKaa gByxmMecTHas - 10 wr.

8.3 Ayg. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblin kopnyc Ne 2. Ayautopun ans
CcaMoCTOATeNbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (menosas) - 1 LWIT.; CTON
KOMNbIOTEPHbINA - 20 WT.; cTyn - 20 wT. TeXHUYecKne cpeacTBa 00yyeHns: MynbTuMema
NpoekTop - 1wWT.; 3KpaH - 1wWT.; MOHO6M0K - 20 WT.; KOMNAEKC ayAn0 KOIOHOK AN
BOCMpOM3BeAeHNS ayamo (ainna - 1 wT.; 4OCTYN B MHTEPHET CO BCeX paboymx MecT. MporpammHoe
obecnedyeHue: onepaymoHHasa cuctema Windows 10 Education, Office Professional Plus Education.

9. METOAMNYECKUME YKA3SAHUNA ONA OBYUAKOWNMXCA MO OCBOEHUNKO MPAKTUKW
MpakTnKa BKOYaeT B ce65 CaMOCTOATe/IbHYI0 paboTy 06yyatoLMXCcs U Yacbl Ha KOHTPO/b. 3a
06yyarLWMMNCs 3aKpennaeTca Ha NPeanpUATUN PyKOBOANUTENb (MU PYKOBOAWUTENb HAy4YHO-
nccnefoBaTeNlbCKoin paboTbl) M HazHAYaeTCA PyKOBOAUTENb NPaKTUKN OT yHUBepcuTeTa. ObyyatoLimnecs
NOCELLAT KOHCYbTaUUN PYKOBOAMTENA NPAKTUKN OT YHUBEPCUTETA, KOTOPbIA B 3aBUCUMOCTM OT
BblOpaHHON TEMaTUKM HasHa4vaeT obydatolnmcs nHAnBMAyanbHoe 3ajaHme. ObpasoBaTe/ibHble
TEXHOJIOTUN: CAMOCTOSTENbHOE YTeHME 06YYatoLLUMUNCA UHCTPYKTUBHOMN, NPOMU3BOACTBEHHO, HayUYHOW U
CNpaBOYHOW NUTepaTypbl C NOCAeAYOWMUM UCNONb30BaHNEM MONYYEHHbIX 3HAHWI B npoLecce
BbIMO/IHEHNA 3a4a4 NPaKTUKK, MCNO/b30BaHNE UHTEPHET-PECYPCOB C LieNb0 MHOPMALUOHHOIO
obecnevyeHns npegMeTHOW ob6nacTu. Mo 3aBepLUEHNIO NPAKTUKN 00yyaroLLMecs 3aliMuLalT U CAalT OTYeT.
Mo pe3ynbTaTam NPOXOXXAEHMS MPaKTUKN 06YyYatoLLMMCS BbICTaBNSAETCA 3a4eT C OLEHKOM.



MUWHUCTEPCTBO HAYKW M BbICLLEFO OEPA30BAHWA POCCUVCKON GEAEPALIAN

deaepanbHOe rocylapcTBeHHOE 610/KETHOE 06pa30BaTeIbHOE YUPEX/eHNE BbICLLETO

obpasoBaHus

«AHIapCKUN rocyaapCcTBEHHbIN TEXHNYECKUIA

(®Pre0OY BO "AHI'TY", AHI'TY)

YTBEP
MpopekTop,

[A.X.H., npodg.
«0? » 02 r.

Mpoun3BoACTBEHHAA NpaKTuKa: TexHonornyeckas (MPOeKTHO-

3akpensneHa 3a Kageapoli
Y4yebHblii nnaH

Keanugukaums

®dopma 0byueHuns
dopma NpoOMEeXYTOUHOW
aTTecTayuu

Bupg npakTnku

Twn NpakTUKn
Cnocobbl nposefeHns
MPaKTUKM

O61BEM NpakTUKK
MpofO/MKUTENBHOCTL B
yacax/Hepensax

TexXHOo/ornyeckas) npakTnka
paboyas nporpamMmma npakTUKu

MalluunHbl 1 annapaTbl XUMNUYeCKUX NPOU3BOACTB
215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune 15.04.02
ob6opypoBaHue"

mMarucTp

3a04Has

3ayeT C OLeHKOW

"TexHonorn4yeckue MaLlUHbI

Mpon3BoACTBEHHas

TexHonornyeckas (NPOeKTHO-TEXHONOTUYECKAA) NPaKTUKa
Bble3fHas

cTalnoHapHas

6 3E
216/ 4

PacnpeaeneHune 4acoB ANCUMMNNIMHBI NO Kypcam

Kypc 3
o MToro
Bup 3aHATUN yn P

B Tom yucne B 18 18 18 18
thopme
npakT.NOArOTOBKM
Cawm. paboTa 212 212 212 212
Yacbl Ha KOHTPO/b 4 4 4 4
nToro 216 216 216 216

CTOMWHa
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Mporpammy cocTasus(u):
KTH, 3aB.kap. MAXIT, Mogonnenos E.B.

PeueH3eHT(bl):
KTH, 1-bli1 3aM. reH. aup. OO0 HTLU «MpkyTcKHUMXxummat», KysHeyos K.A.

lMporpamma npakTuKn
MpounsBoaCcTBEHHAA nNpakKTMKa: TexHonormyeckasa (NPOeKTHO-TEXHOMOrM4Yeckasa) npakTmka

paspaboTaHa B coOTBeTCTBUM ¢ P OC:

PesepanbHbllii rOCYAapCTBEHHbIN 06pa3oBaTe/ibHbIN CTaH4apT BbiCLIero o6pasoBaHusa - marucTparypa no
Harnpas/feHnto NoAroToeky 15.04.02 TexHo/Mornyeckme MawwmHel 1 o6opyposaHue (npnkas MuHobpHayku
Poccun ot 14.08.2020 r. Ne 1026)

COCTaB/ieHa Ha OCHOBaHUKN Y4e6HOro nnaHa:
HanpasneHne 15.04.02 "TexHONOrMYecKMe MallnHbl U 060pyaoBaHue”

YTBEPXX/EHHOr0 YUY€HbIM cOBETOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Mporpamma ogo6peHa Ha 3acegaHun YMC takynbTeTa

Cpok geincteusi nporpammbl: 2025-2028 yu.r.

Mpepcepatens YMC KTH., gou., Jle6egesa O.A.
MpoTokon ot 04.07.2025 Ne 05/25

cTp. 2
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2.1
2.2

2.3

1L UENN MPAKTUKW
3aKpensieHne 1 yrny6neHne TeopeTUYeCKNX 3HaHWA, NOMYYEHHbIX NPU U3YYEHUN ANCLUNIINH
OCHOBHOW npodeccroHanbHol obpasoBaTenibHOW nporpaMmbl 15.04.02 « TeXHONOTMYecKune
MaLLUWHbI 1 060pyA0BaHMEY.

2. SA0AYUYN MPAKTUKMN
cbop matepuana g5 BbIMOAHEHUSA BbINYCKHOW KBaNU(PUKALNUOHHOW paboThl;

3aKpenseHne TeopeTUYECKMX 3HaHWIA, NMONYYEHHbIX BO BPeMs ayAWTOPHbIX 3aHATWIA MO
AucuMNAVHaM;

npuobpeTeHne NpoecCMoHanbHbIX YMEHUIA U ONbiTa NPOPECCUOHANBHOW AEATENbHOCTMW.

3. MECTO NPAKTUKWN B CTPYKTYPE OBPA3OBATE/IbHOW MPOrPAMMOBbI

Limkn (pa3gen) OOTT: 62.0.02(N)

3.1
3.11

3.1.2
3.1.3
3.1.4
3.15
3.1.6
3.1.7
3.1.8
3.1.9
3.1.10
3.1.11
3.2

3.2.1

TpeboBaHMA K NpeABapuUTe/IbHOM NOArOTOBKe 00y4YatoLerocs:
MaTemaTnyeckoe MoAennpoBaHne XMMUKO-TEXHONOMMYECKMX NPOLLeccoB 1 060pyaoBaHNA

OCHOBbI Hay4HbIX UCCNeL0BaHWNIA, OpraHn3aLms U NnaHUPOBaHNEe IKCNePUMeEHTa
CUCTEMHBII aHann3 1 MoAenMpoBaHme

TexHMYecKas gnarHocTuka

TexHONornyeckme NPoLEecchbl B XMMUYECKO/ NPOMBbILLIEHHOCTM
KoMmnbloTepHble TEXHOMOTMU B MaLLUMHOCTPOEHNN

KoHCTpyunpoBaHue 1 pexxuMHas ONTUMU3aLna XUMUYECKON TEXHUKM
HazeXHOCTb U A0NTOBEYHOCTb 060pYyA0BaHNS

HoBble KOHCTPYKLMOHHbIE MaTepuanbl

ONTMMM3ALMSA XMMUKO-TEXHONOTMYECKUX NPOLLECCOB

YuebHas npakTuka: O3HaKOMUTEbHAs NPaKTUKa

AVcunnnnHbl U NPaKTUKK, A1 KOTOPbIX 0CBOEHWE faHHOM AnCUUNANHbI (Moayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

MpakTKa OPMEHTMPOBaHA Ha NoyYeHne NPoheccroHanbHbIX YMEHUI 1 OnbiTa
npoeccMoHanbHOM AeATeNbHOCTM HEOOXOAUMBIX NPU 3aLLUTE BbIMYCKHOM KBaIMPUKALVOHHOM
paboTbl, BK/OYaA NOArOTOBKY K Mpouefype 3aluTbl U NpoLesypy 3alnThl.

4. KOMMNETEHUMWN OBYYAKOLWEINOCH, POPMNPYEMBDLIE B PE3YJIbTATE OCBOEHUNA

3HaThb:

AVCLUUNAUNHBI (MOAYNA)

YK-1: CnocobeH OCyLLeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauuin Ha OCHOBe
CMCTEMHOro noaxofa, BblpabaTbiBaTb CTpaTeruo 4ecTBUI

YpoBeHb 1 06UiMe, HO HE CTPYKTYPMPOBAHHbIE 3HAHUSI METO0B KPUTUYECKOTO aHann3a npo6ieMHbIX

CI/ITy&lLI,VIVI Ha OCHOBE CMCTEMHOIo noaxopa, NCNOb3yeEMbIE MPU PELLEHNN HAaYyYHBIX U
MNPaKTN4eCcKnX 3apay, NOCTaBNEHHbIX PYKOBOAUTENNEM I'IpOVI3BO,CI,CTBeHHOI7I MNPakKTUKN

YpoBeHb 2 ChOpMUPOBAHHbIE, HO COAEpXKalline OTAeNbHbIE NPO6esbl 3HAHNS OCHOBHbLIX METO/0B

KPUTUYECKOT0 aHann3a npo6/eMHbIX CUTYyaLMii Ha OCHOBE CUCTEMHOTO NOAXO0Aa,
MCNONb3yeMble MPY PeLLEHNN HayYHbIX ¥ NPAKTUYECKUX 3afay, NOCTaB/EHHbIX
PYKOBOAWTENEM NPON3BOACTBEHHOW MPAKTUKM

YpoBeHb 3 CHOPMUPOBaAHHbIE CUCTEMATMUECKNE 3HAHNS METO0B KPUTUYECKOr0 aHanm3a npo6/ieMHbIX

YMeTb:

CUTyauuii Ha OCHOBE CUCTEMHOIO MOAX0Aa, UCMONb3YEMbIE NMPU PELLUEHUN HAYUHbIX U
MPaKTUYECKMX 3aAay, NOCTaBEHHbIX PYKOBOAMTENEM NPOU3BOACTBEHHOM NPaKTUKY

YpoBeHb 1 4aCTUYHO NPOBOAUTb KPUTUUECKUIA aHann3a Npo6aemMHbIX CUTYyalL Wil Ha OCHOBE CUCTEMHOIO

noagxopna npu peweHnmn 3anad, NOCTaBNEHHbIX PYKOBOAUTENNEM I'IpOVI3BO,£I,CTB€HHOI7I NPakKTUKN

cTp. 3
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YpoBeHb 2 NpPOBOAWUTb KPUTUYECKUIA aHanmM3a NPo6IeMHbIX CUTyaLMil Ha OCHOBE CUCTEMHOIO NOAX043,
HO MUCMbITbIBATb 3aTPYAHEHMSA NPY BbIOOPe AanbHelLWwel cTpaternm 4eACTBUS NPU peLleHmnm
3afja4, NoCTaB/IEHHbIX PYKOBOAMTE/NIEM NMPOU3BOACTBEHHOW NPaKTUKK

YpoBeHb 3 MPOBOAUTb KPUTMUECKUIA aHann3a Npo6aemMHbIX CUTYyalL Wil Ha OCHOBE CUCTEMHOr0 NoAxoAa, a
TakXXe BblpabaTbiBaTb CTPATErv0 AeiCTBUIA NpU pelleHnn 3afad, NOCTaBNEHHbIX
PYKOBOAWTENEM NPOM3BOACTBEHHOWN NPaKTUKM

Bnagetsb:

YpoBeHb 1 B L,eNOM YCMNELWHO, HO HE CUCTEMATUYECKOE NMPUMEHEHME TEXHONOMUIA KPUTUYECKOTO aHanmnsa
NPo6aeMHbIX CUTyauuii B NPOLEecce BbINOMHEHNA, NOATOTOBKMN U 3alWMUThl OTYEeTa No
NPOM3BOACTBEHHONW MpaKTunKe

YpoBeHb 2 HaBblKaMMW OCYLLECTBNEHNSA KPUTUYECKOrO aHanm3a Npo6ieMHbIX CUTyaumnii No Teme
BbIMYCKHOM KBaNnM(nKaLMoHHOW paboTbl HA OCHOBE CUCTEMHOIO NMOAXO0AA, HO UCMbITbIBATb
3aTpyAHeHUs Npu 3awmuTe oT4veTa MO NPOM3BOACTBEHHON MpaKTUKe

YpoBeHb 3 HaBblKaMMW OCYLLECTBNEHNA KPUTUYECKOrO aHanm3a Npob6eMHbIX CUTyaL il Ha OCHOBE
CUCTEMHOr0 NOAX0Aa M HaBblKaMu BblpabaTbiBaTb CTPATErnIO AEACTBMIA NPU peLleHnn 3a4ad,
CBA3AHHbIX C BbINOMIHEHWEM OTYeTa No NPOWU3BOACTBEHHOW NpaKTUKe

YK-2: CnocobeH ynpaB/isiTb MPOEKTOM Ha BCeX 3Tanax ero >XVU3HeHHOro umkKna

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE 3Tanbl XXM3HEHHOT O LKA NPOeKTa, 3Tanbl pa3paboTkn 1 peanusaynu
npoekTa, MeToAbl pa3paboTKM 1 ynpasBaeHUs NPoeKTamMn Ha Npon3BOACTBE

YpoBeHb 2 Ha 6a30BOM YPOBHE 3Tarbl XU3HEHHOTO LMK/a NMPOeKTa, aTanbl pa3paboTKu 1 peannsayum
MpoeKTa, MeTOoAbl Pa3paboTKU v ynpaBneHMs MPOeKTaMy Ha NMPOU3BOACTBE

YpoBeHb 3 B MOJIHOM 06bEME 3Tanbl XN3HEHHOTO LKA NPOEKTa, 3Tanbl pa3paboTKM U peanmn3aLlnm
MpoeKTa, MeTOoAbl pa3paboTKM U yNpaBneHWs NPOEKTaMU Ha NPOU3BOACTBE

YMeTh:

YpoBeHb 1 Ha NOpPOroBOM YpoBHe pa3pabatbiBaTb MPOEKT C yYeTOM aHa/n3a aflbTePHATUBHbLIX BapMaHTOB
ero peanusauunun, onpepensaTb Lenesble 3Tanbl, OCHOBHbIE HanpaB/ieHUs paboT, 06bACHUTL
Lenn 1 chopMmynmpoBaTh 3a4aun, CBsi3aHHble C NOATOTOBKOM 1 peann3aumneit NpoekTa Ha
NpPoOn3BOACTBE, YNPaB/iATL NMPOEKTOM Ha BCEX 3Tanax ero XW3HeHHOro uukna

YpoBeHb 2 Ha 6a30BOM YPOBHe pa3pabaTbiBaTb MPOEKT C YYETOM aHann3a anbTepPHATUBHbIX BapMaHTOB
ero peanusauunun, onpeaensatb Lenesble 3Tanbl, OCHOBHbIE HanpaB/ieHUs paboT, 06bACHUTL
Lenu n chopmynnpoBaTb 3afaun, CBS3aHHbIe C MOArOTOBKOM M peann3salneil NpoekTa Ha
NpPon3BOACTBE, YNPaB/ATL NMPOEKTOM Ha BCEX 3Tanax ero XW3HeHHOro uukna

YpoBeHb 3 B MOJHOM 06bemMe pa3pabaTbiBaTb MPOEKT C yYeTOM aHanM3a afbTePHATUBHbIX BapUaHTOB ero
peannsauuun, onpeaensTb LeneBble 3Tanbl, OCHOBHbIE HanpaBneHUs paboT, 06BACHUTL LEenu 1
chopmynMpoBaTh 3aaun, CBS3aHHbIE C MOAIOTOBKOM M peanusalmeil npoekTa Ha
NPOM3BOACTBE, YNPaBNATb NPOEKTOM Ha BCEX 3Tanax ero >XM3HeHHOro LuKna

Bnagethb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE MeTOAMKaMU Pa3paboTKu U yrnpaBieHUs NPoeKTOM, MeTo4amMun OLEHKM
noTpe6bHOCTKN B pecypcax M aP(heKTUBHOCTN BHELPEHMA NPOEKTA HA MPOU3BOACTBE

YpoBeHb 2 Ha 6a30BOM YPOBHe MeTOAMKaMU Pa3paboTKy U yrnpaBieHUs NPoeKToOM, MeTo4amMun OLEHKM
noTpebHOCTUN B pecypcax M aP(heKTUBHOCTN BHELPEHMA NPOEKTa HA MPOU3BOACTBE

YpoBeHb 3 B MO/HOM 06beMe MeTOAMKaMM pa3paboTKM U ynpaBieHUs NPOeKTOM, MeToAaMN OLEeHKM
NnoTpe6HOCTM B pecypcax v aPheKTUBHOCTUN BHeAPEeHMSA NPOEKTa Ha NPOU3BOACTBE

OlNK-4: CnocobeH pa3pabaTbiBaTb MeTOAUYECKME U HOPMATUBHbIE JOKYMEHTbI NPU peanmnsaymu
pas3paboTaHHbIX NPOEKTOB U NporpaMm, HanpaBJ/ieHHbIX Ha CO34aHune y3/10B U feTaneil MalluH;

3HaThb:

YpoBeHb 1 Ha NMOpPOroBOM YPOBHE COCTaB METOLMYECKON N HOPMATUBHOMN AOKYMeHTaL MK,
pa3pabaTbiBaeMO Npu peannsaL M NPoeKTOB M NPoOrpaMmM Ha NPOM3BOACTBE, HanpaB/IEHHbIX
Ha co3faHue y3N0B U feTaneil MalWnH 1 annapaTtoB XMMUYECKNX

YpoBeHb 2 Ha 6a30BOM YpPOBHe COCTaB METOAMYECKOM U HOPMaTUBHOI JOKYMeHTauun, paspabatbiBaemoii
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npy peanunsauum NPOEKTOB U NPOrpaMM Ha NPOM3BOACTBE, HANPaB/IEHHbIX Ha CO3faHKe Y3108
M fieTanei MaluH 1 annapaToB XMMUYECKUX NPON3BOACTB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE COCTaB METOAMYECKOA U HOPMATUBHOM LOKYMeHTaLuu,
paspabaTbiBaeMOW Npu peanunsaiMn NPOeKTOB U MPOrpamMmM Ha NPOW3BO/ACTBE, HaNpPaBeHHbIX
Ha co3faHue y3/10B U AeTaneli MallnH 1 annapaTtoB XMMUYECKUX NPOVU3BOACTB

YMeThb:

YpoBeHb 1 Ha NOPOroBOM ypoBHe pa3pabarbiBaTb METOAMYECKME M HOPMATUBHbIE OKYMEHTbI Npu
peanusaumu pazpaboTaHHbIX MPOEKTOB U NPOrpaMmM Ha NPOW3BOACTBE, HarnpaB/eHHbIX Ha
co3JaHue y3noB 1 fetaneil MalWwmnH 1 annapaTtoB XMMUYECKUX NMPON3BOACTB

YpoBeHb 2 Ha 6a30BOM YpOBHE pa3pabaTbiBaTb METOANYECKME N HOPMATMBHbIE LOKYMEHTbI NpPW
peanusaLun pa3paboTaHHbIX NPOEKTOB U NPOrpamMM Ha NPOM3BOACTBE, HAaNpPaBeHHbIX Ha
co3fjaHue y3/10B W feTaneil MalWuH 1 annapaToB XUMUYECKUX NPOU3BOACTB

YpoBeHb 3 Ha NMPOABUHYTOM YpPOBHE MEeTOAMYECKME N HOPMATUBHbIE JOKYMEHTbI MPU peanunsaunm
pa3paboTaHHbIX MPOEKTOB M NPOrpamMm Ha MPOM3BOACTBE, HAaNpaB/eHHbIX Ha CO3JaHue Y3/10B
M AeTaneil MalMH 1 annapaToB XMMUYeCKUX NMPOM3BOACTB

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMy pa3pabaTku MeTOAUYECKUX U HOPMATUBHbIX AOKYMEHTOB
npu peanusauny paspaboTaHHbIX MPOEKTOB M MPOrpaMM Ha NPOM3BOACTBE, HanpaBneHHbIX Ha
co3faHue y3/noB v eTasiell MallnH 1 annapaToB XMMUYeCKUX NPOMU3BOLCTB B pamKax
BbINOJIHEHWA BbIMYCKHON KBaNN(MUKaLMOHHON paboThl

YpoBeHb 2 Ha 6a30BOM YpPOBHe HaBblKamMu pa3pabaTKy METOANYECKUX U HOPMATMBHbLIX LJOKYMEHTOB Mpu
peanusauuu paspaboTaHHbIX NPOEKTOB M NPOrpamMm Ha NpPoM3BOACTBeE, HanpasB/ieHHbIX Ha
co3faHuve y3fnoB v eTasell MalmnH 1 annapaToB XMMUYeCKUX NPOMU3BOLCTB B pamKax
BbIMO/IHEHWA BbIMYCKHOW KBaNnM(UKaLNOHHON paboTbl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblkaMu pa3pabaTkym MeTOLMYECKMX U HOPMATUBHbIX JOKYMEHTOB
npv peanusaumm paspaboTaHHbIX MPOEKTOB M NMPOrpamMmMm Ha Npou3BOACTBe, HanpaB/ieHHbIX Ha
co3fiaHvie y3/oB v eTanell MallnH 1 annapaToB XMMUYeCKUX NPOU3BOLCTB B pamKax
BbIMO/IHEHWA BbIMYCKHOW KBaNnM(UKaLNOHHON paboTl

OmNK-7: CrnocobeH pa3spabaTbiBaTb COBPEMEHHbIE 3KOIOTUYHbIE U 6e30MacHble MeTOAbl
payoHasibHOro NCNoJib30BaHUSA CblPbEBbIX U 3HEPTETUYECKNX PECYPCOB B MALLUMHOCTPOEHWUN;

3HaTb:

YpoBeHb 1 06Lme, HO He CTPYKTYPUPOBaHHbIE 3HAHWUA COBPEMEHHbIX U 6e30MacHbIX METO0B
paLMoHanbHOT0 MCNOJb30BaHNA CbIPbEBbLIX U 3HEPTETUYECKNX PECYPCOB Ha XUMUYECKOM
NPON3BOACTBE

YpoBeHb 2 chOpPMMPOBaAHHbIE, HO COAEPXKaLllMe OTAeNbHble MPO6E/bl 3HAHUS COBPEMEHHbIX U
6e30nacHbIX MeTOA0B PaLNOHaNbHOI0 UCNOb30BaHNA CbIPbEBbLIX M 3HEPTeTUYECKUX
PecypcoB Ha XMMUYECKOM MPOU3BOACTBE

YpoBeHb 3 chOpPMMPOBaHHbIE CUCTEMATUYECKME 3HAHUS COBPEMEHHbIX 1 6€30MacHbIX MeTOL0B
paLroHaNbHOro MCNOb30BaHNSA CbIPbEBLIX Y 3HEPTETUYECKUX PECYPCOB HA XUMUYECKOM
Mpon3BOACTBE

YMeTb:
YpoBeHb 1 4acTUYHO NPOBOAMTbL aHaNN3 COBPEMEHHbIX U 6e30NacHbIX METOA0B pPaLuOHaNIbHOrMOo
NCNONb30BaHUA CbIPbEBBLIX U IHEPTETUYECKUX PECYPCOB HA XMMUYECKOM NMPOU3BOLCTBE

YpoBeHb 2 MPOBOANTH aHANIN3 COBPEMEHHbIX M 6€30MaCHbIX METOA0B PaLMOHaNbHOT0 UCMO/b30BaHMS
CbIPbEBbIX U IHEPTETUYECKUX PECYPCOB B XMMUYECKOM MALIMHOCTPOEHMM, HO UCMbITbIBATb
3aTpyfHeHMs Npu BbIGOPE ONTUMaIbHbIX METOA0B CBSA3aHHbIX C 3HEPTO- 1
pecypcocbepexxeHnemM Ha XMMUYeCKOM NPOV3BOACTBE

YpoBeHb 3 MPOBOAWTL aHANN3 COBPEMEHHbIX M 6€30MaCHbIX METOA0B PaLMOHaNbHOT0 UCMO/b30BaHMS
CbIPbEBbLIX U 3HEPTETUYECKUX PECYPCOB B XMMUYECKOM MaLUMHOCTPOEHMU, a TaKXe BblbupaTb
onTUMasnbHble METOAbI NMPU PeLLEHN 3aJay CBA3aHHbIX C 3HEPTO- U pecypcochepexxeHnem Ha
XVMUYECKOM NPON3BOACTBE

Bnagetsb:
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YpoBeHb 1 B Lie/IOM YCMELIHO, HO HE CUCTEMATUYECKOE MPUMEHEHUE COBPEMEHHBIX 1 Ge30MacHbIX
MEeTOA0B PaLMOHaNbHOT0 UCMONb30BAHUSA ChiPbEBbIX U IHEPTETUUECKNX PECYPCOB Ha
XMMUYECKOM MPOU3BOACTBE

YpoBeHb 2 HaBblKaMW Bbl6Opa COBPEMEHHbIX M 6€30MacHbIX MeTOA0B paLMOHaIbHOr0 UCMO/b30BaHNS
CbIPbEBbIX Y 3HEPreTUUYECKMX PECYPCOB B XMMUYECKOM MAaLIMHOCTPOEHMMN, HO UCMbITbIBATb
3aTpyAHEHMUs B BbIGOpe ONTMMa/bHbIX PELLIEHWIA Npy peann3aymm Toro Uan NHoro
TEXHO/IOTMYEeCKOro npoLecca Ha XMMMYeCckoM NPon3BOACTBE

YpoBeHb 3 HaBblKaMW pa3paboTKu 1 BbiGOPa COBPEMEHHbIX U 6€30MacHbIX MeTO0B paLMoHaNbHOr0
MCMONb30BaHMUS CbIPbEBbIX N 3HEPTeTUYECKNX PECYPCOB B XMMMUUYECKOM MalLMHOCTPOEHWUMN,
BbIGMPaTb ONTUMa/IbHbIE PELLEHUSI MPY peann3aym TOro Uan UHOTo TEXHONOTMYECKOro
npotecca Ha XMMUYECKOM MPON3BOACTBE

OlNK-8: CrnocobeH pa3pabaTbiBaTb METOAMKY aHa/IM3a 3aTpaT Ha obecneveHne AesiTeNbHOCTH
NPON3BOACTBEHHbIX NOAPa3feNIeHN;

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB 3aTpaT Ha obecneyeHune LeATeIbHOCTU NPOU3BOACTBEHHbIX
nogpasgeneHuii

YpoBeHb 2 Ha 6a30BOM YPOBHE COCTaB 3aTpart Ha obecrneyeHne AesTe/IbHOCTU NPOU3BOACTBEHHbIX
nogpasgeneHuii

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COCTaB 3aTpar Ha 0becreveHune feATe/IbHOCTW NPON3BOACTBEHHbIX
nogpasgeneHui

YMeTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE aHa/NM3MpPOBaTb 3aTpaThl Ha 06ecrnevyeHne JesaTeNbHOCTH
NPOM3BOACTBEHHbIX MOApPa3feneHuni

YpoBeHb 2 Ha 6a30BOM YPOBHe aHa/NM3MPOBaTh 3aTpaThbl HAa 06ecneyeHmne fesTeNbHOCTH
MPOM3BOACTBEHHbIX NOAPa3AeneHunit

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE aHanM3MpoBaTh 3aTpaThbl Ha 06ecrneyeHmne fesTeNbHOCTH
MPOM3BOACTBEHHbIX NOAPa3AeneHuni

Bnagetsb:
YpoBeHb 1 Ha NOPOroBOM YpPOBHE HaBblKaMu pa3pabartbiBaTb METOAMKY aHanM3a 3aTpaT Ha obecneyeHue
[eATeNIbHOCTU NPOU3BOACTBEHHbLIX MOApPa3feneHunii

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblKaMu pa3pabaTbiBaTb METOAMKY aHanu3a 3aTpaTt Ha obecnedyeHue
[eATeNbHOCTN NPOVN3BOACTBEHHbIX MOAPa3AeNeHNIA

YpoBeHb 3 Ha NPOABUHYTOM YpPOBHe HaBblKaMu pa3pabaTbiBaTb MeTOAMKY aHanM3a 3aTpart Ha
obecneyeHune fesTeNbHOCTI NPOU3BOACTBEHHbIX NOApPa3aeneHui

MK-1: CnocobeH NpoBOAUTb NMaTeHTHbIE UCCNEeA0BaHUSA U ONPeaesiaTb XapaKTeEPUCTUKK NPOLYKLNK

3HaThb:

YpoBeHb 1 OCHOBbI NPOBEAEHUSA NATEHTHbIX UCCNeL0BaHUIA, UMETb YaCTUYHO NpeACTaBNeHNe O
NaTeHTHOM MOUCKE U HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLUEHNI B X04e
BbINOJIHEHWA OTYeTa N0 NPOM3BOACTBEHHOM MPaKTUKe

YpOBeHb 2 OCHOBbI Y METOAbI MPOBEAEHUS MATEHTHbIX UCCNE0BaHUIA, UMETb MOMHOE NpPeACTaBleEHNE O
MaTeHTHOM MOMCKE U HaX0XAEHUW ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLLeHNiA B X04e 0T4eTa
Mo NPOM3BOACTBEHHOW MpPaKTUKe

YpoBeHb 3 OCHOBbI U METOAbI MPOBEAEHNA NATEHTHbLIX UCCNEA0BAHNI, OCHOBHbIE XapaKTePUCTUKM
NPOAYKLUMN BbIMYCKAEMON XMMMNYECKOWA NPOMBbILLNIEHHOCTbIO, UMeTb NOJIHOE NpefCcTaB/eHne 0
NaTeHTHOM NMOUCKE N HAXOXAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLUEHNI B X04e
BbINOJIHEHWA OTYeTa MO NPOM3BOACTBEHHOMN MPaKTUKe

YMeTh:

YpoBeHb 1 Ha MOPOroBOM YPOBHE MPOBOAUTL MaTeHTHbIE UCCNeA0BaHMA N0 3aflaHUI0 PyKOBOAMTENs
NPOM3BOACTBEHHON NPaKTUKKN, NOAFOTaBAMBaTb 3asABKY Ha U306peTeHne

YpoBeHb 2 Ha 6a30BOM ypPOBHe NPOBOAUTL NaTEHTHbIE UCCeA0BaHMA MO 3a4aHNI0 PYKOBOAUTENS
NPOW3BOACTBEHHON NPaKTUKKN, NOAFOTaBANBaTb 3asABKY Ha M306peTeHne
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YpoBeHb 3

Bnagetsb:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

Ha NPOABUHYTOM YPOBHE MPOBOAUTL MaTEHTHbIE UCCNIES0BAHMSA MO 3aaHUI0 PYKOBOAUTENS
NPOM3BOACTBEHHOI NPAaKTUKKM, NOArOTaBMBaTh 3asBKY Ha M306peTeHne

Ha NOPOroBOM YPOBHE HaBblKaMy MPOBOAUTbL MaTeHTHbIE MCCNef0BaHNSA MO 3alaHMIO
PYKOBOAMTENS MPOM3BOACTBEHHOW NPaKTUKK, NOAroTaBMBaTL 3asiBKY Ha M306peTeHMe
Ha 6a30BOM YpPOBHe HaBblKaMW NPOBOAWTbL NaTeHTHbIE UCCNef0BaHNSA MO 3a4aHMNI0
PYKOBOAMTENS MPOMN3BOACTBEHHOW NPaKTUKK, NOAroTaBNMBaTL 3asiBKY Ha M306peTeHMe
Ha NPO/BMHYTOM YPOBHE HaBblKaMW NPOBOAMTb MAaTEHTHbIE UCCNEA0BaHMSA MO 3a[aHUI0
PYKOBOAMTENS MPOMN3BOACTBEHHOW NPaKTUKK, NOAroTaBMBaTL 3asiBKY Ha M306peTeHMe

cTp. 7

MK-2: CnocobeH npoBoAnTb paboTbl N0 06paboTKe N aHaNM3y Hay4YHO-TEXHUYECKOW MHGopMaLnm u

3HaThb:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

YMeTb:

YposeHb 1

YpOBeHb 2

YpoBeHb 3

Bnagetsb:
YposeHb 1

YpOBeHb 2

YpoBeHb 3

pe3ynbTaToB UCCeL0BaHWUN

Ha NOPOroBOM YPOBHe MeTOAbl 06pabOoTKM M aHan3a HayUYHO-TEXHUYECKOW UH(opMaLmm 1
pe3ynbTaToB UCC/ef0BaHWI B paMKax BbIMOJIHEHUSA OTYeTa Mo NPOM3BOLCTBEHHON NpaKTUKe
Ha 6a30BOM YPOBHE MeTOAbl 06paboTKMN M aHanM3a Hay4YHO-TEXHUYECKO nHopmaunmn n

pe3ynbTaToB UCC/ef0BaHWI B paMKax BbIMOJIHEHUSA OTYeTa Mo NPOM3BOLCTBEHHOMN NpaKTUKe

Ha NPO/IBMHYTOM YPOBHE MeTO/Abl 06paboTKN M aHaM3a HayYHO-TEXHNUYECKON MH(opMaLun 1

pe3ynbTaToOB UCCNeL0BaHMIA B paMKax BbIMOMHEHWS 0TYeTa N0 NPOWU3BOACTBEHHON NPaKTMKe

Ha NOPOroBOM YPOBHE NPOBOAUTL paboTbl N0 06paboTKe M aHaIN3y Hay4YHO-TEXHUYECKOM
MH(OpMaLMM 1 pe3ynbTaTOB NCCNEeA0BaHNIN B paMKax BbIMONHEHUS 0TYeTa no
NPOW3BOACTBEHHOM NpPaKTUKe

Ha 6a30BOM YPOBHE MPOBOANTb PaboThbl MO 06PA6OTKE N aHaNM3y HayYHO-TEXHUYECKON
MH(OopMaL MM 1 pe3ynbTaTOB UCCNEA0BaHNIN B paMKax BbIMONHEHUS 0TYeTa no
NPOU3BOACTBEHHOW NPaKTHKe

Ha MPOABMHYTOM YPOBHE NPOBOANTL PaboThbl N0 06PAabOTKe M aHa/IN3y HayYHO-TEXHUYECKON
NH(opMaL MM 1 pe3ynbTaToB UCCe[0BaHMIA B paMKax BbIMOIHEHWA 0TYeTa No
NPOU3BOACTBEHHOW NPaKTHKe

Ha MOPOroBOM YPOBHE HaBblKaMU MPOBOAMTL paboTbl N0 06pabOTKe W aHanNnU3y Hay4HO-
TEXHUYECKOI MH(OPMaLMKM 1 pe3yNbTaToB NCCNeA0BaHUIA B paMKax BbIMOMHEHUS OTYeTa Mo
MPOM3BOACTBEHHOW NPaKTUKe

Ha 6a30BOM YpOBHE HaBblKaMU NPOBOAWUTL paboTbl N0 06PabOTKe 1 aHaNU3y Hay4YHO-
TEXHUYECKOV MH(OPMaL MK 1 pe3yNbTaToB UCCNeA0BaHUIA B paMKax BbIMOMHEHUS OTYeTa Mo
NMPOM3BOACTBEHHOW NPaKTUKe

Ha NPOABMHYTOM YPOBHE HaBblKaMW NPOBOAUTL PaboTbl MO 06PabOTKe 1 aHaNU3y Hay4YHO-
TEXHUYECKON MH(OoPMaLMM 1 pe3yNbTaToB NCCNeA0BaHUIA B paMKax BbIMOMHEHUS OTYeTa Mo
MPOM3BOACTBEHHOW NPaKTUKe

B pesynbTaTe 0CBOEHUS UCLUMNINHbBI 00yYaroLWmnACca LO/KEH
4.1 3HaTthb:
4.1.1 cneymnanbHy nuTepaTypy, HOPMaTUBHY M TEXHUYECKYIO JOKYMEHTALUIO 1 APYTYH Hay4HO-
TEXHUYECKYIO LOKYMEHTALMIO O LOCTMIKEHUAX OTEYEeCTBEHHOM U 3apy6eXXHO HayKN U TEXHUKMN B
06/1aCTN TEXHONOTNYECKUX MALLUWH 1 060py0BaHNS;

4.1.2 MeTOAMKY COCTaBfIEHUS MIAHOB U METOAMYECKMX NPOrpamMm UcciefoBaHUi U pa3paboTok;

4.1.3 MeToAWKY NPOBELEHUA HAYYHbIX UCCNeLOBaHWUN;

4.1.4 npaBuna oPopMIeHNS OTHETOB, LOKNALOB U COOOLLEHNI NO pe3y/bTaTtaM BblMOMHEHHbIX
nccnefoBaHUM U MPOEKTHO-KOHCTPYKTOPCKNX paboT;

4.1.5 coBpemMeHHble NCUXONOr0-Mnearornyeckme Teopun 1 MeToabl B NPohecCMoHanbHOW AesaTeNbHOCTY.

4.2 YMmeTb:
4.2.1 paboTaTb C COBPEMEHHbIMU UCTOYHUKAMU UH(OPMaLLUK;



YI: z15.04.02_TMrn-25-1,2,3.pIx

cTp. 8

4.2.2 NPVMEHATb COBPEMEHHbIE NCUXO0NOr0-Nesarormyeckme Teopumn 1 MeToAbl B NpoheccnoHanbHoM

423

4.3
431

4.3.2
4.3.3

Koz

3aHATUA

11

2.1

3.1

NeATeNIbHOCTY;

y4yacTBOBaTb B COCTAB/IEHMUN MNAHOB U METOAMYECKUX NPOrpaMM UCCNef0BaHM U pa3paboToK.

Bnapgetsb:

HaBblKaMW pa3pa60TK|/| N BHEOQPEHUA VIHHOB&LI,I/II?] ONnAa peweHna KOHKPETHbIX TEXHNYECKUX 3afad;

HaBblKaMy NPOBeAEHNSI HayUYHbIX NCCNEA0BaHMNIA;

CMOCOGHOCTLIO CAienaTh COOBLLEHNE MK AOKNaA MO pe3y/ibTaTaM aHann3a nokasaTenei.

5. COAEPXAHWE NMPAKTUKN

HavmeHoBaHWe pasgenos 1
TeM /BuUg 3aHATUSA/

Pasnen 1 MoarotoBUTENbHbINA
aTan.

MofroTOBUTENbHbIN 3Tar,
BK/IKOUAIOLLLNTA
OpraHun3aLMoHHOe
cobpaHue, NoNyYeHus
HanpaBneHNs, NUHCTPYKTaX
no TEXHUKe

6e3zonacHocTu. /Tema/

OdopmneHue Ha
npegnpuatme
(npoxoxpaeHwue
MNHCTPYKTaXa Mo TeXHuKe
6e30nacHOCTK, Nponycka
Ha npegnpuatue). /Cp/

Pa3nen 2. OCHOBHO 3Tar.

MpoxoxaeHne NpaKkTUKK
Ha
npegnpuaTun/opraHunsayu
n, cbop, obpaboTKa K
aHanm3 NonyyYeHHoM
nHopmauyun. /Tema/

C6op, 06paboTKa 1
cucTemartmsauyms
(haKTU4eCcKoro u
nnTepaTypHOro
maTepuana. HabnwoaeHums
N 4p., BbINOMHAEMbIE NOJ
PYKOBOACTBOM
npenojasaTens.
CamocTosATeNnbHas paboTa
Mo TeMe BbIMYCKHOIA
KBanMpuKaLOHHOW
pabotbl. /Cp/

Pasnen 3. 3aknunTENbHbII
aTan.

MogroToBka oT4yeTa no
npaktuke. /Tema/

KomneTeH-
umm

CemecTtp/ Yacos
Kypc

3 10 YK-1 YK-
2 OlNK-4
OnkK-7
OrnkK-8 Nk

-1 NK-2

3 182  YK-1 YK-
2 OlK-4
OnkK-7
OMK-8 MK

-1 NK-2

Jutepartypa

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
Nn2.6N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.6N3.1
Nn3.2 N3.3
31 92 33

NHTe
pak.

MNprmeyaHwme

3awmra
oTyeTa

3awmra
oT4yeTa
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Cbop, o06paboTKa K 3 20 YK-1 YK- ni1 0 3awuTa
cucTemaTmsayma 2 OlNK-4 ni2n2.1 oTyerta
(haKTM4YecKoro u OrlnK-7 n2.2

NNTepaTypHoOro OMNK-8 MK  J12.6/13.1

maTepuana. HabnwogeHus -1 NK-2 Nn3.2 N3.3

W ap., BbINO/IHAEeMbIe Noj 21 32 33

PYKOBOACTBOM

npenogasatens paboTbl.
CamocTodATeNlbHaa paboTa
Mo TEMe BbIMYCKHOW
KBanM(puKaLOHHOW
paboTbl. MogroToBka
oT4yeTa no npaktuke. /Cp/

Cpaya v 3auimMTa oT4HeTa no 3 4 YK-1 ¥YK- nii 0 3awmnTa
npaktuke. /3a4étCOu/ 2 OlMNK-4 ni2n2.1 oTyeTa
OnkK-7 n2.2

OMNK-8 NK  N12.6/13.1
-1 NK-2 Nn3.2 N3.3
31 32 33

6. POHA OLLEHOYHbLIX CPEACTB

6.1. KOHTpONbHbLIE BOMPOCHI 1 3aaHNg
MpriMepHbIe BOMPOCHI K 3a4ETy MO MPaKTUKE:
1 Knaccudukaumsa MeToLoB onpefeneHns nokasatenieil B faHHOW 061acTu nccnefoBaHus.
2. Kakoe 3HauyeHne UMEIT nokasatenu Ang npoAyKUnn AaHHOro Bua.
. AnnapartypHoe o(hopM/IeHNe TEXHOIOTMYECKOT0 npoLiecca.
. MeToguka cocTtaBneHns oTyeTa.
MeToauka cocTasneHuns ob3opa.
MporpammMa npoBefeHns NccrefoBaHus.
O6nacTb NPUMEHeHUs pe3ynbTaToB MUCCeL0BaHUN.
HanpaBneHns MHHOBALWMOHHOW AeATeNbHOCTU B 061aCTN UCCNef0BaHUA.
. MpnHUMN gelicTBUA NPOEKTUPYEMOro n3genus (MaluHbl UAK annapaTta).
10. OnuncaHue KOHCTPYKLUWN MPOEKTUPYEMOTro n3fenna (MawnHbl Uan annapara).
11. MogennpoBaHue NPOEKTUPYEMOTrO MU3fenns, npotecca.
12. OnucaHne TeXHOMOTNYECKOro npotiecca.
13. MporHo3vpoBaHne CBOMNCTB NPOAYKTa NPU UCNOJIb30BaHUN pa3paboTaHHOro MeToa 06paboTKM Cbipbs.
14. O6uime cBefleHMs 0 COCTOSHMM U NepcrneKTUBax pa3BuTUsA 0TPacan NPOMbILLIEHHOCTY, CBA3aHHOM C
TEMOW OT4YeTa Mo npaxkTuKe.
15. CTeneHb HOBM3HbI U COBEPLLUEHCTBA 060PYAOBaHNA, TEXHONOT MM NPOU3BOACTBA.
16. Ponb y4yeHbIX B pa3BUTUKN OMUCLIBAEMOr0 NPON3BOACTBA.
17. Llenecoo6pa3HOCTb MPOEKTUPOBAHMUA MU PEKOHCTPYKLUN 060py[0BaHMS.

6.2. TeMbl NNCbMEHHbIX paboT
Matepuanbl 0TYETa UCMOML3YTCA ANA HANMCAHUA BbIMYCKHON KBaU(MKaLMOHHON paboTbl. MpuMepHble
TeMbl BbIMYCKHbIX KBaM(PUKALNOHHbIX paboT:
1. Pa3paboTka cmecuTens ana co3faHms MHOTOKOMMOHEHTHBIX XXUAKOCTHbIX CYCMeH3UI 1 CMecei.
2. Pa3paboTKa NpOMbILLIEHHOr0 annaparta C BpalllaoLLeincs Ten1000MeHHON MOBEPXHOCTbIO.
3. MpumMeHeHMe cnocoba 06pa3oBaHNs Nynbcaunin 4na nepeMelnBaHns U akTUBU3aLUN Fra30XXnAKOCTHOW
CMecCHu.
4. OnpegeneHvie ONTUMaNbHOro0 Koagh@uumneHTa opebpeHns annapaTos BO3AYLLHOIO OXaX4eHnsa ana
KOMTMJ1eKca CePHOKNCNOTHOTO anKuaIMpoBaHus.
5. MaTematn4yeckoe MofenmpoBaHue rupoanHaMmnyYecKnx npoLeccoB B C0e PerynsipHoi HacafgKu.
6. MpoekTpoBaHMe COCYyA0B 1 annapaToB Ha 3aflaHHbI pecypc.

6.3. POH[ OLLEHOYHbLIX CPEeACTB

©®NOO AW
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Mpunaraetcs.

3aumra otyera.

6.4. NMepeyeHb BMUAOB OLLEHOYHbIX CPEACTB

cTp.10

7. YHEBHO-METOANYECKOE N NH®POPMALUWMOHHOE OBECIMNEYEHNE MPAKTUKW

ni1
ni.2

n2.1

n2.2

n2.3

n2.4

n2.s

nz2.6

n31

n3.2

n3.3

a1

ABTOpbI,
JleoHTbeBa A WU.

Mwuxanés M. @.,
Tpetbsakos H. IM.,
ManbyeHko A. U.,
306HaH B. B,
Maxanes M. &.

ABTOpbI,
MoHakapos U. .,
Mepenbiran O. A,
JopoHaH B. H.,
ManHynnan M. T.
MoHakapos U. .,
MoHakapos C. U.,
PaukoBckaii C. B.

CapgHses H. W.
CapgHses H. W.

KysbmaH C. .

CanbkoBa A. I',,
Mogonnenos E.
B., LLlep6aH C.
A., AcnamoB A.
A

ABTOpbI,
MbiTbes KO. .

MbiTbes KO. .

Mparopbes B. A,
3opaH B. M.

7.2. MepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALMOHHONM CeTH

7.1. PekomeHayemasa nuTepartypa
7.1.1. OcHoBHaa nuTepartypa
3arna.ae
O6opypoBaHae xaMayeckax nNpoasBoAcTB: yyeb. nocobae
PacueT a KOHCTpyapoBaHae mMallaH a annapaToB
XaMayeckax npoasBoAcTB: MNpamepbl a 3agava: y4eo.
nocobae

7.1.2. JononHUTeNbLHaa nuteparypa
3arna.ae
MalaHbl a annapaTtbl Xamayeckax npoasBoACTB:
yuyebHak

PacyeTbl MallaH a annapaToB xamMayeckax npoasBoACTB
a He(bTerasonepepaboTka (Npamepsbl a 3agaya): y4eo.
nocob6ae

Teopasi nnaHapoBaHas 3KCnepaMeHTa a aHanas
cTaTacTadyeckax JaHHbIX: yyeb. nocobae Ana MaracTpos

Teopasi nnaHapoBaHas 3KCnepaMeHTa a aHanas
cTaTacTayeckax AaHHbIX: y4eb. mocobae Ans maracTpoB
MeToAbl NNaHapoBaHas 3KCNepamMmeHTOB: METOAayecKoe
nocobae gns npakTavyeckax 3aHATal a BbINOSHeHas
pacyeTHO-rpaayeckoin paboTbl no gacuannaHe "OCHOBbI

vy

HayuHbIX accnegosaHan" ana cryg. cned. 290300
AnnapaTbl HefhTexamayeckax,
He(hTenepepabaTbiBalOLLLax a XaMayeckax NpoasBoACTB.
PacueT Ha NPOYHOCTL: yyeb.-meTo. nocobae

7.1.3. MeToan4veckmne pa3paboTku
3arnasae

MaTemaTtaueckae MeTOAbl aHTepnpeTataa
aKcnepameHTa: yyeb. nocobae 15 BY30B
MeToAbl aHanasa a aHTeprnpeTalaa aKkcnepaMeHTa:
MOHOrpaas
Tenno-a maccoobmMeH. TennoTexHayeckKa aKCnepaMeHT:
cnpaBoYHak

M3patenscTBO, rof
M.: KonocC, 2008

M.. OOO "Toproso
-N3paTenbckaii
Odom "APNC", 2010

N3patenscTBo, rof
M.:
MawaHocTpoeHae,
1989

M.: Anbha-M,
2008

M.. N3paTenbcTBO
HOpaiit, 2014

M.. N3paTenbcTBO
HOpaiit, 2014
AHrapck: Al'TA,
2004

AHrapck: Al'TA,
2014

N3patenscTBo, rof
M.: Bbicw. LK.,
1989

M.: N3a-80 MITY,
1990

M.: QHeproasgar,
1982

NHTepHeT”

CemakaHa, O.K. MawaHbl a annapaTbl Xamayeckax, HedTenepepabartbiBatoLlax a
He(pTexamayeckax npoasBoacTs :y4yebd. nocobae / O.K. CemakaHa ; ToMcKal nonarexHayeckan
yHaBepcaTeT. - ToMCK : M34-B0 TOMCKOro nosarexHayeckoro yHasepcareta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TeKCT :3aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/1043924


https://znanium.com/catalog/product/1043924
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32 lMoHwukapos, N. N. MawunHbl 1 annaparbl XMMUYECKUX NPOU3BOACTB U HedpTerasonepepaboTku:
Y4yebHuk / N.N. Mounkapos, M.I". FaitHynnuH. - 2-e u3g., nepepab. n gon. - Mocksa : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3neKTPOHHbIA. - URL:
https://znanium.com/catalog/product/106863

33 KocmuH, B. B. OcHOBbI Hay4HbIX nccnegoBaHunin (O6wmnin kypce) : yyebHoe nocobue / B.B. KocmuH.
— 4-e n3a., nepepab. un gon. — Mocksa :PUOP : MH®PA-M, 2019. — 238 c. + [lon. maTtepunarnbl
[OnekTpoHHbI pecypc]. — (Bbicwee obpasosaHme). — DOI: https://doi.org/10.12737/1753-1. -
ISBN 978-5-369-01753-1. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1062101

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTpaKT Ne 442019-004 o1 24.05.2019
CpOK fgeiicTBua 3 rogal

7.3.1.2 Office Pro + Dev SL [[FocyaapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
nencTtens 3 rogal

7.3.1.3 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.2 MNepeyeHb MHPOPMALNOHHbIX CNPaBOYHbIX CUCTEM
7.3.2.1 EpuHOe OKHO JoCTyna K MH(hOpMaLMOHHbLIM pecypcam

7.3.2.2 NPBUNC

7.3.2.3 Hay4Hasi anekTpoHHasa 6ubnmnoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 WHdopmaynmoHHo-aHanntuyeckaa cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTe/IbHbIX TEXHO/OT U
7.3.3.1 LMS Moodle
7.3.3.2 3BC Znanium

8. MATEPUNAJNIbHO-TEXHNYECKOE OBECIEYEHWE NMPAKTUKW
8.1 [pakTnKa NPOBOAMUTCA Ha NPeANPUATUAX OCHALLEHHbIX COBPEMEHHbIM TEXHOOTUYECKM
060py0BaHNEM, a TAKXKE B HAyYHO-UCCNe[0BaTEIbCKUX U MPOEKTHO-KOHCTPYKTOPCKUX
opraHusauusx v naéopatopust AHFrapcKoro rocyapcTBeHHOr0 TEXHUYECKOr0 YHUBEPCUTETA.

8.2 Aya. 111, 665830, r. AHrapck, 72 KB-1, A. 19, yuyebHblii kopnyc Ne 2. Y4ebHble ayguTtopumn ans
NPOBeAeHNA YHEOHbIX 3aHATUI BCEX BUAOB. TeXHMUYECKNE CpeacTBa 006yyeHns: MynbTuMeLMa
NpoekTop - 1wWT.; 3KpaH - 1WT.; MOHMUTOP NpenojaBatens - 1 WT.; CACTEMHbIA 610K - 1 WT,;
KOMMJIeKC ayAno KOIOHOK A1 BOCMPOU3BeAeHUs ayamo darna - 1 wT.; yuebHo-HarnsgHble
noco6ms «3anopHo-perynnpytoLas apmatypa» - 4 WT.; y4ebHO-HarnsgHble nocoous
«TexHonornyeckue annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWt. Cneynann3nposaHHasa
mebenb: fgocka (Menosast) - 3 WT.; CTON npenofgasaTtens - 1 WT.; CTON KOMMbIOTEPHbIA - 1 WT.; CTyN
npenogaeatens - 2 WT.; CTON CTYAEHYECKUIA ABYXMeCTHbIM (WT.) - 18 WT.; cKaMbs CTYAeHYecKas
[IByXMecCTHasi - 18 WT.; neKTopckas TpnbyHa - 1 wr.

8.3 Ayg. 112,665830, r. AHrapck, 72 kB-n, f. 19, yuebHblii koprnyc Ne 2. Y4yebHble ayauTopun ans
NPOBeLeHNA YHEOHbIX 3aHATUI BCEX BUAO0B. TeXHMYECKMNe cpeacTBa 0b6yyeHns: nabopaTopHas
yCTaHOBKa “M3yyeHne KMHETUKM FPaBUTaLMOHHOIO ocaxaeHus” - 1 wrt.; nabopaTopHas
yCTaHOBKa “MccrefjoBaHNE PEXMUMOB ABUXEHUSA XUAKOCTU” - 1 wWT.; nabopaTtopHasa ycTaHOBKa
“I'mgpaBnmyeckue ncnbliTaHna Tpyo6onpoBoaos” - 1 wT.; nabopaTtopHas ycTaHoBKa “McTeveHune
YXUAKOCTM M3 Hacagka” - 1 wT.; yue6HO-HarnsgHoe nocobue “Oumnctka rasos” - 1 wr.;
nabopartopHas ycTaHOBKa “M3yyeHune npouecca pekTugpukaumm” - 1 wT.; nabopaTopHas yctaHOBKa
“N3yyeHne ruapoamHamMmmMKm TapenbyaTbiX U HaCaA0UYHbIX KOMOHH” - 1 wWT; y4ebHO-HarnsaHoe
nocobue “9kcTpakuma” - 1 wr. CneynanmsnpoBaHHas Mebenb: gocka (Menosas) - 2 WT.; CTON
npenogaBaTens - 1wWT.; CTyN npenojasatens - 1 WT.; CTON CTYAEHUYECKUIA ABYXMECTHbIR (wT.) - 10
LUT.; CKambd CTyAeHYecKaa AByxmMecTHas - 10 wr.


https://znanium.com/catalog/product/106863
https://doi.org/10.12737/1753-1
https://znanium.com/catalog/product/1062101
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8.4 Aypn. 401, 665830, 1. AHrapck, 72 k8-, 4. 19, yuebHblii kopnyc Ne 2. Ayautopumn ans
camoCTOoATeNbHON paboTbl. Cneynanm3npoBaHHas mebenb: gocka (Menosas) - 1 WT.; CTON
KOMMNbIOTEPHbINA - 20 WT.; cTyn - 20 WwT. TeXHUYecKne cpeacTBa 00yyeHns: MynbTuMeMa
npoekTop - 1wr.; aKpaH - 1wT.; MOHO6M0K - 20 WIT.; KOMNNEKC ayAno KONOHOK AN
BOCMpOM3BeAeHNS ayamo (aina - 1 wT.; 4OCTYN B MHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWME YKA3AHUNA ATA OBYUYAKOLWMNXCA MO OCBOEHNIO MPAKTUKMN
MpaKTuKa BK/OYAET B Ce6S CaMOCTOATENbHYH paboTy 00Yy4YaroLWMXCa U Yacbl Ha KOHTPO/b. 3a
06yyarLWMMNCs 3aKpennaeTca Ha NPeanpUaTUN PyKOBOAMUTENb (MU PYKOBOAWUTENb HAy4YHO-
nccnenoBate/ibCKOM paboTbl) U Ha3HavYaeTCa PyKOBOAMTENb NPaKTUKKU OT yHuBepcuTeTa. ObyuyaroLymecs
MOCELLAKT KOHCYbTaLUN PYKOBOAMTENA NPAKTUKN OT YHUBEPCUTETA, KOTOPbIA B 3aBUCUMOCTM OT
BblOpaHHON TeEMaTUKM Ha3Ha4vaeT obyyatomnmcs nHANBMAyanbHoe 3ajaHme. ObpasoBaTesibHble
TEXHOJIOTUN: CaMOCTOSTENbHOE YTeHME 06YYatoLLUMUNCA UHCTPYKTUBHOMN, NPOMU3BOACTBEHHO, HayUYHOW U
CNPaBOYHOW IMTEPaTypbl C NOCNeAYOLLMM UCNO/Ib30BaAaHNEM NOJTYYEHHbIX 3HAHWIA B nNpoLecce
BbIMOMIHEHNA 3a4a4 NPaKTUKK, MCNO/b30BaHNE UHTEPHET-PECYPCOB C LeNb0 MHOPMALVUOHHOIO
obecneyeHuns npeameTHOM o6nacTu. Mo 3aBepLUeHMIO NPaKTUKM 06yyatoLLecs 3almLaoT U chalT OTYeT.
Mo pe3ynbTaTam NPOXOXAEHMS MPaKTUKN 06YyYatoLLMMCs BbICTaBNSAETCA 3a4eT C OLEHKOM.
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1L UENN MPAKTUKW

1.1 MMpurobpeTeHne HaBbIKOB PaboThbl M 3aKpenieHne TeoPeTUUYECKUX 1 NPAKTUUYECKUX 3HAHWIA,
MONYYEHHbIX MPU U3YyUYeHUN ANCLMUNANH, HENOCPEACTBEHHOE YYacTHe B PeLLIEHNN HayUHO-
TeXHWYEeCKUX Npo6/ieM, CBA3AHHbIX C CO3A4aHMEM HOBbIX MalUUH U annapaTtoB XMMUYECKUX
NPOM3BOACTB, paboTa Ha IKCNepMMeHTalbHbIX YCTaHOBKAX, MOCTaHOBKA pa3IMYyHOro Bmaa
3KCNEepMMEHTOB, MO3BOMAIOLMX NOAYUYNTb HeJoCTaloWme ANs 3aBEPLUEHMNS BbINMYCKHOM
KBanMMKaLMOHHO paboTbl aHHble: COCTaB/ieHNe NPOrpamMm U NPoBeaeHNe C NMOMOLLbIO
KOMMNbIOTEPOB PacyeToB, NPOEKTMPOBAHWNE OTAENbHbIX Y3/10B U arperaTtoB HOBOW TEXHUKMU,
“3y4yeHne MeTOAVK YNpaBfeHNst KONNEKTUBOM.

2. SA0AYUYN MPAKTUKMN
2.1 cbop n n3yyeHne maTepmanos A5 BbIMYCKHON KBaIU(PUKALMOHHON paboThl;
2.2 npuvobpeTeHMe NPakTUYECKMUX HaBbIKOB B 06/1aCTN TEXHOIOMMYECKUX MaLLWH 1 060pyL0BaHUS;
2.3 3aKpenjieHune 3HaHUI, MONyYeHHbIX N0 TEOPETUYECKUM KypcaM AUCLUMINH;
2.4 pa3BUTUe y CTYLEHTOB NPOMECCUOHANbHOIO MbIL/IEHWUS, OPraHN3aTOPCKOM, TBOPYECKOW U Hay4HO-

nccnefoBaTelbCKOM MHULMATKBLI, HaNpaBfeHHOW Ha pelleHne 3afayd, CBA3aHHbIX C 4eATe/IbHOCTbIO
npeanpuaTna (YYpexaeHus nnmn opraHusaunm).

3. MECTO NMPAKTUKWN B CTPYKTYPE OBPA3OBATE/IbHOW MPOrPAMMBI
Limkn (pa3gen) OOTT: 62.0.03(MNga)
3.1 TpeboBaHuA K NpeaBapuTe/IbHOM NOAFOTOBKe 00y4YatoLerocs:
3.1.1 CoBpeMeHHble MallWHbI 1 annapaTbl XMMUYECKNX NPON3BOACTB
3.1.2 TeopeTun4yeckne OCHOBbI pacyeTa XMMUYECKOro 060pyA0BaHuUs
3.1.3 Marematnyeckoe MOJeNMpPOBaHNE XUMMNKO-TEXHONOTMYECKMX MPOLLECCOB U 0060PYA0BaHUS
3.1.4 OcCHOBbI Hay4HbIX UccnefOBaHWiA, OpraHn3aLua u Na1aHMpoBaHMe IKCNepMMeHTa
3.1.5 KomnbloTepHble TEXHONOMNU B MaLLINHOCTPOERHUN
3.1.6 KoHCTpyupoBaHue v pexXxMMHas ONTUMMU3aLna XMMUYECKOM TEXHUKN
3.1.7 HagexHoCTb 1 A0/ITOBEYHOCTbL 060pYyA0BaHMA
3.1.8 YuebHas npakTuka: O3HAKOMMUTENbHAsA NpaKTNKa

3.2 AucuMnavHbI U NPAKTUKWK, ANS KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (Moayns)
Heo6X0AMMO KaK MpeALlecTBYOLLEe:

3.2.1 TlpaKTuka OpuMeHTMpOBaHa Ha NonyyeHne NPogecCnoHabHbIX YMEHU 1 ONbITa
npogeccMoHanbHOM AeATeNIbHOCTU, a TakxXe Ha c60p U U3yyeHne maTepuanos AN BbIMYCKHOM
KBa/IMPUKALNOHHON paboTsl

4. KOMMETEHLUUW OBYUAIOLEFOCH, ®OPMUPYEMBbIE B PE3Y/IbTATE OCBOEHUSA
AVCUUNNAUNHBI (MOAYNS)

YK-1: CnocobeH OCyLLeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauuin Ha OCHOBe
CMCTEMHOro noaxofa, BblpabaTbiBaTb CTpaTermio 4ecTBUI

3HaThb:

YpoBeHb 1 06LMe, HO He CTPYKTYpPUpPOBaHHbIe 3HAHUSA METOLOB KPUTUYECKOro aHanm3a npobnemMHbIxX
CUTyaymii Ha OCHOBE CMCTEMHOIO NOAX0A4a, MCNOMb3yeMble NPU PELLEHNN HAYUHbIX 1
NpaKTUYeCcKnX 3afgay, NOCTaBMEHHbIX PYKOBOAMNTENEM NPeAANNNIOMHON NPaKTUKK

YpoBeHb 2 chopMUpOBaHHbIe, HO cOoAepKaLine oTAeNIbHble Npobesibl 3HAHUSA OCHOBHbIX MeTO0B
KPMTMYECKOro aHann3a Npo6aemMHbIX CUTYaLNin Ha OCHOBE CUCTEMHOI0 NOAX0Aa,
NCNoMb3yeMble NPU PeLleHN HayYHbIX U NPaKTUYeCKUX 3a4ay, NOCTaB/IEHHbIX
pyKoBOAUTENEM NPeAANNIOMHON NPakKTUKK

YpoBeHb 3 cHOPMMPOBaAHHbIE CUCTEMATUYECKME 3HAHUS METO0B KPUTUYECKOTO aHann3a npo6iemMHbIX

CUTYaL Ml Ha OCHOBE CUCTEMHOTO NOAX0AA, UCMNONb3yeMble NPU PELEHUN HAYyYHbIX U
NpPaKTUYeCKMX 3a4ay, NOCTaBeHHbIX PYKOBOAMTENEM NPeAANNIOMHON NpakTUKK
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YMeTb:
YpoBeHb 1 4acTUYHO NPOBOAUTL KPUTUYECKUIA aHann3a NPo6aeMHbIX CUTYaLUin Ha OCHOBE CUCTEMHOIO
noaxoja nNpu peLleHnn 3aday, NOCTaBAEHHbIX PYKOBOAUTENEM NPeAANNIOMHOA NPAKTUKN

YpoBeHb 2 MPOBOANTb KPUTUYECKUIA aHanM3a NPo6aeMHbIX CUTYyaLuidi Ha OCHOBE CUCTEMHOTO MOAX0Aa,
HO UCNbITbIBATb 3aTPYAHEHNS NPU BbIGOPE AanbHelieid cTpaTerny AeiicTBUA NPU peLleHnm
3aiay, NOCTaBMEHHbIX PYKOBOAMTENEM NPeALNNIIOMHON NPaKTUKM

YpoBeHb 3 NPOBOAUTb KPUTUYECKMIA aHanM3a NPo61eMHbIX CUTyaL il Ha OCHOBE CUCTEMHOIO MoAX0fa, a
TakXXe BblpabaTbiBaTb CTpaTeErnio AenNCTBUA NPU peLleHnn 3afad, NoCcTaBeHHbIX
pyKOBOAMTENEM NPeaAnNIIOMHON NPaKTUKK

Bnagetsb:

YpoBeHb 1 B LENOM YCMNELWHO, HO HE CUCTEMATUYECKOE NPUMEHEHME TEXHONOTUIA KPUTUYECKOTO aHanunsa
NPo6aeMHbIX CUTyauuii B NpoLecce BbINOMHEHWUSA, NOATOTOBKMN U 3alUThl OTYETa No
NpesaunIOMHOM MpakTuke

YpOBeHb 2 HaBblKaMy OCYLL,ECTB/IEHUSI KPUTUYECKOTO aHaim3a Npo6aeMHbIX CUTyaluii No Teme
BbINYCKHOW KBaNU(PUKALNOHHOW paboTbl HA OCHOBE CUCTEMHOIO NMOAX0AAQ, HO UCMbITbIBATb
3aTpyfHeHMs NpU 3aWmnTe 0TYeTa NO NPeAAUNIOMHONM NpPaKTUKe

YpoBeHb 3 HaBblKaMy OCYLL,ECTB/IEHUSI KPUTUYECKOTO aHa/m3a Npo6eMHbIX CUTyaL Wil Ha OCHOBE
CUCTEMHOrO NoAXoja U HaBblKamMy BblpabaTbiBaTb CTpaTernto AeCTBMIA NpY pelleHnn 3aay,
CBSI3aHHbIX C BbIMOMIHEHNEM OTYeTa MO NPeLAUNIOMHON NPaKTUKe

YK-2: CnocobeH ynpaB/isiTb NPOEKTOM Ha BCeX aTamnax ero >XU3HeHHOro umkKnia

3HaThb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE 3Tarbl XXM3HEHHOIO LMKIa NPOeKTa, aTanbl pa3paboTky 1 peanmsaymm
NpoeKTa, MeToAbl pa3paboTKN 1 ynpaBieHUss NPOeKTaMn Ha NPON3BOACTBE

YpoBeHb 2 Ha 6a30BOM YPOBHe 3Tanbl XXM3HEHHOT0 LKA NPoeKTa, 3Tanbl pa3paboTkn 1 peanusayuu
NnpoekTa, MeToAbl pa3paboTKN ¥ ynpaB/ieHUA NPOeKTaMn Ha NPON3BOACTBE

YpoBeHb 3 B MOMHOM 06beMe 3Tanbl XXU3HEHHOT0 UMKNa NPOeKTa, aTanbl pa3paboTku v peannsauunm
NnpoeKTa, MeToAbl pa3paboTKN U ynpaB/ieHU NPOeKTaMn Ha NPOn3BOLACTBE

YMeThb:

YpoBeHb 1 Ha NOPOroBOM YpoBHe pa3pabartbiBaTb NMPOEKT C yYETOM aHann3a anbTepHaTUBHbLIX BAPUAHTOB
ero peanunsayuu, onpeaensaTb Lenesble 3Tanbl, OCHOBHbIE HanpaB/ieHUs paboT, 06BACHUTL
Lenu n chopmynnpoBaTb 3afaun, CBS3aHHbIe C MOArOTOBKOM M peann3alneii NpoekTa Ha
NpPon3BOACTBe, YNPaB/ATL MPOEKTOM Ha BCEX 3Tanax ero >XU3HEeHHOro uukna

YpoBeHb 2 Ha 6a30BOM YpOBHe paspabarbiBaTb MPOEKT C YYeTOM aHa/v3a anbTePHATUBHbIX BapMaHTOB
ero peanunsayuu, onpeaensaTb Lenesble 3Tanbl, OCHOBHbIE HanpaB/ieHUs paboT, 06bACHUTL
Lenn n chopMynnpoBaTh 3alaun, CBA3aHHbIe C NOArOTOBKOIN M peann3alnein npoekra Ha
NPOU3BOACTBE, YNPaBATb NMPOEKTOM Ha BCEX 3Tanax ero XXM3HeHHOro LuKa

YposeHb 3 B NO/IHOM 06beme pa3pabaTbiBaTb MPOEKT C YYeTOM aHan3a aibTEPHATVBHbIX BapnaHTOB ero
peann3aunn, onpesensitb LefeBble 3Tanbl, OCHOBHbIE HanpasieHUs paboT, 06bACHUTL LEenun 1
chopmynmpoBaTh 3ajaun, CBA3aHHbIe C MOArOTOBKOM 1 peann3aumeii NpoekTa Ha
NPOU3BOACTBE, YNPaBATb NMPOEKTOM Ha BCEX 3Tanax ero XXM3HeHHOro LuKia

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM ypOBHE MeToAMKaMU pa3paboTKU 1 ynpaBieHUs NPOEeKTOM, MeTOA4amMmn OLEHKM
NnoTpe6HOCTM B pecypcax v aPPheKTUBHOCTUN BHeAPEeHMSA NPOEKTa Ha NPOU3BOLCTBE

YpoBeHb 2 Ha 6a30BOM YpOBHe MeTOAUKaMU pa3paboTKM v ynpasieHUs MPOeKTOM, MeTOLaMU OLEeHKM
NnoTpe6HOCTM B pecypcax v aPPHeKTUBHOCTUN BHeAPEeHMSA NPOEKTa Ha NPOU3BOLCTBE

YpoBeHb 3 B MO/HOM 06beMe MeTOAMKaMM pa3paboTKM U ynpasieHUs NPOeKTOM, MeTo4aMUn OLEeHKM
noTpebHOCTUN B pecypcax v aPeKTUBHOCTHN BHELPEHMSA NPOEKTa Ha MPON3BOLCTBE

OlNK-1: CnocobeH hopmMynnpoBaTh Lean 1 3agadmn uccnejoBaHuns, BbliBNATb NPUOPUTETI
pelleHns 3ajad, BblbnpaTb U co3faBaTb KPUTEPUN OLLEHKWN pe3y/ibTaToB UCCNef0BaHUSA;

3HaThb:
YpoBeHb 1 MeToAbl NOATOTOBKM M OpraHn3aunum Hay4yHoro uccnefoBaHuns, KpUTepun OLeHKN pesynbTaToB
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nccnefoBaHna no TeMe NpesaunIoMHON NPakTUKK

YpoBeHb 2 MeTOAbl NOATOTOBKMW Y OpraHu3aunm Hay4yHoro uccrefoBaHns, KpUTepun OLeHKW pesynbTaTos
nccnefoBaHns, COBPEMEHHbIE METOAbI AKCNEPUMEHTaIbHbLIX UCCeL0BaHUN N 06paboTKM
pe3ynbTaToB 3KCNEPUMEHTA/IbHbIX UCCNef0BaHUIA NO TeMe NPeLAUNNOMHON NMPaKTUKK

YpoBeHb 3 MeTOAbl NOATOTOBKM M OpraHn3aunum Hay4yHoro uccnefoBaHus, KpUTepun OLeHKW pesynbTaToB
nccnefoBaHns, COBPEMEHHbIE METOAbI 3KCNEPUMEHTaIbHbLIX UCCNef0BaHU N 06paboTKM
pe3ynbTaToB 3KCMEePUMEHTaNbHbIX UCCef0BaHMIA N0 TeMe NPeaaUNIOMHON NPaKTUKMK,
Hay4Hble OCHOBbI OpraHu3auun Tpyjaa nuccnegosarens

YmeTb:

YpoBeHb 1 €amoCTOATE/IbHO NPOBOANUTL 0600LLEHHbIA aHaN3, BbIABAATbL NPUOPUTETHI PeLLEHUS
NPOM3BOACTBEHHbIX 3afau

YpoBeHb 2 CaMOCTOSITENLHO MPOBOAUTL 0606LLEHHbIV aHan3, POPMUPOBATL Lieflb U 3a4a4n
nccnefoBaHuii, BbISBAATH NPUOPUTETHI PeLleHNs NPOM3BOACTBEHHbIX 3afa4, BblOMpaTb
MeTOAMKMN UCCNefoBaHWUA U NaHMPOBaTb U NMPOBOAUTbL IKCMEPUMEHTa/IbHbIE UCC/IEL0BaAHUA
no Teme NpesaunIOMHON NPaKTUKK

YpoBeHb 3  caMOCTOSTENLHO MPOBOAUTL 0606LLEHHbINV aHan3, POPMUPOBATL Lieflb U 3a4a4n
nccnefoBaHuii, BbISBAATH NPUOPUTETHI PeLlEHNs NPOM3BOACTBEHHbIX 3a4a4, BblOMpaTb
MeTOLMKWN UCCnefoBaHuin M NNaHMPOBaTb U MPOBOANTL SKCNEPUMEHTaNbHbIE UCC/IEf0BaHWS,
NPOSABMATL MHNLMATMBY B HayUHbIX MCCNEf0BAHNAX HA NPOU3BOACTBE

Bnagetsb:

YpoBeHb 1 MeTOAUKONM paboTbl C TEXHUYECKUMUN CPeCcTBaMM U3MEPEHUIA HA MPOU3BOACTBE, KPUTEPUSAMU
OLEHKMN pe3ynbTaToB UCCNeA0BaHMNSA

YpoBeHb 2 MeTOANKONM paboThl C TEXHUYECKMMW CPeCTBAMU N3MEPEHUIA Ha MPOM3BOACTBE,
COBPEMEHHbLIMU METOANKAMU U3MEPEHUIA, KPUTEPUAMUN OLEHKN pe3yibTaToB UCCef0BaHuA

YpoBeHb 3 MeTOAMKON paboTbl C TEXHUYECKMMU CPeAcTBaMM U3MEPEHUIA Ha MPOU3BOACTBE,
COBPEMEHHbIMY METOANKAMU U3MEPEHUIA; KPUTEPUSMU OLLEHKMN pe3ynbTaTOB UCC/eL0BaHNS;
MeTOAMKON 06paboTKM faHHbIX IKCMEPUMEHTOB 1 OLEHKMN Pe3ybTaToB 3KCNEPUMEHTa/IbHbIX
nccnegoBaHuim

OlNK-2: CrnocobeH oCyLLeCcTBSATb 3KCNEPTUIY TEXHNUYECKON AOKYMEHTaLUWU NPU peanmsaumm
TeXHO/I0rM4ecKoro npoduecca;

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE 3HAET MOPSAAO0K MPOBEAEHUSA IKCMEPTU3bl TEXHUYECKON JOKYMEHTaLUm
npu peannsauunm TEXHONOTMYECKOro npouecca Ha Nnpon3BoACTBe

YpoBeHb 2 Ha 6a30BOM ypOBHe 3HaeT NOPALOK NPOBeAEHUS IKCNEePTU3bl TEXHUYECKOW LOKYMeHTauum
npu peann3alnn TEXHONOTMYECKOro npoLecca Ha Npou3BOACTBe

YpoBeHb 3 Ha NPOABWHYTOM YPOBHE 3HAET NOPAAOK MPOBEAEHMA 3KCNEPTU3bl TEXHUYECKON
[LOKYMeHTaLuu npu peannsaunm TeXHOONMY4ecKoro npowecca Ha Npon3BoLCTBe

YMeThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE MPOBOAUTL IKCMEPTU3Y TEXHUYECKOW AOKYMEHTaUUM Npu peanusaymm
TEXHOMOrMYeCcKOoro npouecca Ha Nponu3BoACTBe

YpoBeHb 2 Ha 6a30BOM YPOBHe MPOBOAMTbL IKCNEPTU3Y TEXHUYECKON JOKYMEHTaLMM Npu peannsaunm
TEXHOMOrMYeCcKOro npouecca Ha Npou3BoACTBe

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE MPOBOAMTbL 3KCMEPTU3Y TEXHUYECKOW AOKYMEHTALUMN NpU
peanu3aumm TEXHONOTMYECKOro npoLecca Ha Npou3BoACTBE

Bnagetsb:

YpoBeHb 1 HaBblKaMu MPOBEAEHUSA 3KCMEPTU3bl TEXHUYECKON AOKYMEHTaLMM Mpu peannsaymnn
TEXHO/I0rMYecKoro npotecca Ha NPou3BOACTBE HA MOPOroBOM YPOBHe

YpoBeHb 2 HaBblKaMu MPOBEAEHNSA 3KCMEPTU3bl TEXHUYECKON AOKYMEHTaL MM Npu peanunsaunm
TEXHO/I0FMYEeCKOro npouecca Ha NPOM3BOACTBE Ha 6a30BOM YPOBHe

YpoBeHb 3 HaBblKaMu MPOBEAEHNSA 3KCMEPTU3bl TEXHUYECKON OKYMEHTaL MW Npu peannsaunm
TEXHO/IOrMYEeCcKOoro npotecca Ha NPpou3BOACTBE Ha MPOABUHYTOM YPOBHE
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OlNK-3: CrnocobeH opraHn30BbiBaTb paboTy KON/IEKTUBOB UCNOMHUTENEN; NPUHUMATb
NCMO/THUTENbCKNE PELLEHUST B YCNOBUAX CNEKTPA MHEHWIA; ONpeaensiTb NOPSiL0K BbIMO/THEHUS
paboT, opraHM3oBbIBaTb B Nogpas3aeneHnmn paboTbl MO COBEPLUEHCTBOBAHMIO, MOAEPHMU3ALNMN 1

YHU(MKaLMM BbINYCKAEMbIX U3AENNIA N NX 31IEMEHTOB, pa3paboTKe NPOEKTOB CTaHAAPTOB U
cepTudunkatos, obecneuynBaTb aganTaynio COBPEMEHHbIX BEPCUIA CUCTEM YNpaBneHNs KauyecTBOM K
KOHKPETHbIM YC/T0BMSIM NMPON3BOACTBA Ha OCHOBE MeXAYHapPOAHbIX CTaH4APTOB;

3HaTb:

YpoBeHb 1 Ha NOpPOroBOM ypOBHE 3HaeT MeTOAbl OpraHu3aLmnm paboTbl KONNEKTUBOB UCNONTHUTENENR Ha
NPOU3BOACTBE; NOPALOK MPUHATUSA UCMONHUTENLCKUX PeLIeHUA B YCNOBUAX CNeKTpa MHEHWIA;
NOpAAOK BbIMOMHEHUA paboT, cnocobbl opraHM3aLun B nogpasgeneHnn paboTsl Mo
COBEpLUEHCTBOBAHUIO, MOAEPHM3ALMN U YHUDUKALMUN BbINYCKAEMbIX N3NNI U KX
3/1EMEHTOB, MOPAA0K pa3paboTKM NPOEKTOB CTAHAAPTOB U CEPTU(MNKATOB, COBPEMEHHbIE
BEPCUMN CUCTEM YMNpaBiieHUs Ka4eCTBOM K KOHKPETHbIM YC/I0BMAM NPOU3BOACTBA Ha OCHOBE
MeXJYyHapoAHbIX CTaHAapTOB

YpoBeHb 2 Ha 6a30BOM YpPOBHe 3HaeT MeToAbl OpraHusaunmn paboTbl KONNEKTUBOB UCMONHUTENENR Ha
NMPOW3BOACTBE; MOPALOK MPUHATUSA UCMONHUTENBCKUX PELLUEHUIA B YCNIOBUAX CNEKTPA MHEHWUI;
NopsALOK BbINOHEHNA paboT, cnocobbl opraHusalmy B nogpasgeneHnm paboTsl nNo
COBEpPLUEHCTBOBAHMIO, MOAEPHU3ALUN N YHUDUKALUN BbIMYCKAEMbIX U3LENNI U UX
3/1EMEHTOB, NOPSALOK pa3paboTKM NPOEKTOB CTaHAAPTOB M CEPTU(MKATOB, COBPEMEHHbIE
BEpCMM CUCTEM YMpaBIeHNs Ka4eCTBOM K KOHKPETHbIM YC/I0BMSAM MPOU3BOACTBA Ha OCHOBE
MeXAYHapoAHbIX CTaHAapTOB

YpoBeHb 3 Ha NPOABMHYTOM YPOBHe 3HaeT MeTOAbl OpraHu3aLuy paboTbl KONEKTUBOB UCMONHUTENEN Ha
NPON3BOACTBE; NOPAJOK MPUHATUSA UCMONHUTENBCKUX PELIEeHN B YCNIOBUAX CNEeKTpa MHEHWIA;
NopsAAO0K BbINOHEHNA paboT, cNOco6bl opraHu3almy B nogpasgeneHnm paboTsl No
COBEPLUEHCTBOBAHUIO, MOAEPHM3ALMN N YHUDUKALMUN BbIMYCKAEMbIX U3JENNIA U UX
3/1EMEHTOB, MOPAAO0K pa3paboTKM NPOEKTOB CTAHAAPTOB U CEPTU(NKATOB, COBPEMEHHbIE
BEPCUMN CUCTEM YMNpaBieHUs Ka4eCTBOM K KOHKPETHbIM YC/I0BMAM NPOU3BOACTBA Ha OCHOBE
MeXJYyHapoAHbIX CTaHAapTOB

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE OpPraHM30BbIBaTb PaboTy KOIEKTUBOB UCMONHUTENEN Ha
NPON3BOACTBE; NPUHUMATb UCMONHUTENbCKNE PELLEHMS B YC/IOBUAX CMEKTPA MHEHWIA,
onpeenaTb NOPAAOK BbIMONHEHUS paboT, OpraHn30BbIBaTb B NoApasfeneHnn paboTsl Mo
COBEPLUEHCTBOBAHUIO, MOAEPHM3ALMMN U YHUDUKALMUW BbIMYCKAEMbIX N3NNI U UX
371eMeHTOB, pa3paboTke NPOEKTOB CTaHAAPTOB U CEPTU(MKATOB, 06ecneynBaTb agantaunio
COBPEMEHHbIX BEPCUIA CUCTEM YNpaB/ieHNA Ka4eCTBOM K KOHKPETHbIM YC/0BUAM
NPOM3BOACTBA HA OCHOBE MEXAYHapOoLHbIX CTaHAApPTOB

YpoBeHb 2 Ha 6a30BOM YpPOBHe OpraHM30BbIBaTb PaboTy KOMIEKTUBOB UCMOHUTENE Ha NPOU3BOACTBE;
NMPUHUMATb UCMONHUTENbCKMUE PELLEHUS B YC/IOBUAX CNEKTPa MHEHW; onpeaensTb NopsagoK
BbINOJIHEHWA pabOoT, OpraHn3oBbIBaTb B NoApasjeneHnm paboTbl N0 COBEPLUEHCTBOBAHMIO,
MOJEPHM3ALMN N YHUPUKALMIN BbINYCKaeMbIX U3JeNniA 1 X 3NeMEHTOB, pa3paboTke
NPOEKTOB CTaHAapTOB W cepTUMKaToB, obecrneymBaTb afanTaLuio COBPEMEHHbIX BEPCUiA
CUCTEM yNpaB/ieHNs Ka4eCTBOM K KOHKPETHbIM YC/I0BUAM NMPOU3BOACTBA HA OCHOBE
MeXAYyHapoHbIX CTaHAapTOB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OpraHn30BbIBaTb PaboTy KONEKTUBOB UCMONHUTENEN Ha
NPON3BOACTBE; NPUHUMATb UCMONHUTENbCKNE PELLEHNS B YC/IOBUAX CMEKTPA MHEHWA,
onpefensaTb NOPsALOK BbINOMHEHWUA PabOT, OpraHn3oBbIBaTb B NoapasfeneHnu paboTbl No
COBEPLUEHCTBOBAHUIO, MOAEPHM3ALMN N YHUDUKALMUN BbIMYCKAEMbIX N3NNI U UX
3/1EMEHTOB, pa3paboTKe NPOEKTOB CTaHAAPTOB U cepTU(MKaToB, 0becneymBaTb afanTaLuio
COBPEMEHHbIX BEPCUIA CUCTEM YNpaB/ieHNA Ka4eCTBOM K KOHKPETHbIM YC/0BUAM
NPOM3BOACTBA HA OCHOBE MEXAYHapOoAHbIX CTaHAapTOB

Bnagetsb:

YpoBeHb 1 HaBblKaAMWU OPraHM30BbIBaTb PabOTy KOMNEKTUBOB UCMOMHUTENEN HA NPOU3BOACTBE;
NPUHUMATb UCNOSTHUTENbCKNE PELLEHMS B YC/IOBMAX CNEKTPa MHEHWUIA; onpeaenaTb NOpPAAoK
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BbINOSIHEHUSA PabOT, OPraHN30BbIBaTL B NOApPasaeneHny paboTbl N0 COBEPLUEHCTBOBAHMUIO,
MOAEPHM3aLMN N YHUPUKALUN BbINYCKAEMbIX U3AENNIA N NX 3N1eMeHTOB, pa3paboTke
NPOeKTOB CTaHAAPTOB U CEPTUPMKATOB, 06ecneymBaTb aganTalLnio COBPEMEHHbIX BEPCUIA
CUCTEM yNnpaBNeHNs KayeCTBOM K KOHKPETHbIM YC/IOBUAM NPOV3BOACTBA HA OCHOBE
MEXAYHapOHbIX CTaH4apTOB Ha NMOPOr0BOM YpPOBHE

YpoBeHb 2 HaBblKaMW OpraHu30BbIBaTb PaboTy KOMINIEKTUBOB MCMOMHNUTENE Ha MPOM3BOACTBE;
MPUHMMATb UCTMONHNUTENbCKUE PELLEHNS B YCNI0BUAX CMEKTPA MHEHWIA; onpeaensTs NOpaoK
BbINOMHEHUSA paboT, OPraHM30BbIBaTb B MOAPa3e/ieHMn paboThbl MO COBEPLLEHCTBOBAHUIO,
MOZEPHM3ALUN U YHU(DUKALUMN BbINYCKAEMbIX U3AENNIA N UX 3/IEMEHTOB, pa3paboTke
MPOEKTOB CTaHAAPTOB U CEPTU(MKATOB, 06ecneymBaTb afanTaLnto COBPEMEHHbIX BEpCUii
CUCTEM YNpPaBNeHMS KAaYeCTBOM K KOHKPETHbLIM YC/TIOBUSM NPOM3BOACTBA HA OCHOBE
MEX/YHapO/AHbIX CTaH4apTOB Ha 6a30BOM YPOBHE

YpoBeHb 3 HaBblKaMW OpraHu30BbIBaTb PaboTy KOMNEKTUBOB MCMOMHUTENE Ha MPOM3BOACTBE;
MPUHMMATb UCMONHNTENLCKUE PELLEHNS B YCNIOBUAX CMEKTPA MHEHWIA; onpeaensTs NOpsaoK
BbINOMHEHWS paboT, OPraHM30BbIBaTb B MOAPa3ae/ieHMn paboThbl MO COBEPLLEHCTBOBAHUIO,
MOZEPHM3ALUN N YHU(DUKALMMN BbINYCKAEMbIX U3AENNIA N UX 3/IEMEHTOB, pa3paboTke
NPOEKTOB CTaHAAPTOB U CEPTU(MKATOB, 06ecrneymBaTb afanTaLnto COBPEMEHHbIX BEpCUii
CUCTEM YNpPaBNEHMS KAYeCTBOM K KOHKPETHbLIM YC/IOBMSM NPOM3BOACTBA Ha OCHOBE
MeXAYyHapOo4HbIX CTaHAAPTOB Ha NPOABMHYTOM YPOBHe

OlNK-4: CnocobeH pa3pabaTbiBaTb METOANYECKME N HOPMATUBHbIE JOKYMEHTbI NPU peannsalmm
paspaboTaHHbIX NPOEKTOB U NpOrpaMm, HanpaBJ/ieHHbIX Ha CO34aHune y3/10B U feTaneil MallyH;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB METOAMYECKOW U HOPMATUBHOM JOKYMEHTaL MW,
paspabaTbiBaeMOl Npu peann3aLnum NPOEKTOB U NpPorpaMmM Ha NPOM3BOACTBE, HanpaBieHHbIX
Ha CO3/laHune y3/10B U AeTanei MalluH 1 annapaToB XMMUYECKMX NPOWN3BO/CTB

YpoBeHb 2 Ha 6a30BOM ypPOBHe COCTaB METOAMYECKOM U HOPMAaTUBHOIN JOKYMeHTauun, paspabatbiBaemoii
npu peann3aLum NPOEKTOB Y NPOrpamMmm Ha NpPoM3BOACTBe, Hanpas/leHHbIX Ha CO3JaHune y3/10B
M geTaneil MalnH 1 annapaTtoB XMMUYeCKUX MPOM3BOACTB

YpoBeHb 3 Ha NPOABWHYTOM YPOBHE COCTaB MeTOAMYECKOW N HOPMATUBHOW [OKYMeHTaLuu,
paspabaTbiBaemMOll Npy peann3aLm NPOEKTOB U MPOrpaMM Ha NPOU3BOACTBE, HanpaBIeHHbIX
Ha co3[jaHue y3/10B 1 feTaneil MaluH 1 annapaTtoB XMMUYECKUX NPON3BOACTB

YMeTb:

YpoBeHb 1 Ha NOPOroBOM ypoBHe pa3pabarbiBaTb METOAMYECKME M HOPMATUBHbIE JOKYMEHTbI Npu
peanusaumu pazpaboTaHHbIX MPOEKTOB U NPOrpaMmM Ha NPOW3BOACTBE, HarnpaB/eHHbIX Ha
co3JaHue y3noB 1 feTaneil MalwmnH 1 annapaTtoB XMMUYECKMUX MPON3BOACTB

YpoBeHb 2 Ha 6a30BOM YpOBHE pa3pabaTbiBaTb METOANYECKNE U HOPMATVBHbIE OKYMEHTbI NpK
peanusaLun paspaboTaHHbIX NPOEKTOB U NPOrpamMmM Ha NPOM3BOACTBE, HaNpPaBeHHbIX Ha
CO3/aHue y3/10B 1 AeTaneil MalvH U annapaToB XMMUYECKUX NPON3BOACTB

YpoBeHb 3 Ha NPOABUMHYTOM YPOBHE METOAUYECKUE Y HOPMATUBHbIE JOKYMEHTLI NPU peanmsanum
pa3paboTaHHbIX MPOEKTOB M NPOrpamMm Ha MPOM3BOACTBE, HaNpaB/eHHbIX Ha CO3JaHue Y3/0B
 feTaneil MaWuH 1 annapaToB XMMUYECKNX NPON3BOACTB

Bnagethb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMy pa3pabaTku MeTOLMYECKUX N HOPMATUBHbIX AOKYMEHTOB
npu peann3auunmn pa3paboTaHHbIX MPOEKTOB N NMPOrpaMM Ha MPOU3BOLCTBE, HaMpPaBNeHHbIX Ha
co3fiaHuvie y3fnoB v eTaniell MalmnH 1 annapaToB XMMUYeCKUX NPOU3BOLCTB B pamKax
BbIMO/IHEHWA BbIMYCKHOW KBanU(UKaLNOHHON paboTl

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKamMu pa3pabaTKy METOANYECKUX Y HOPMATMBHbLIX JOKYMEHTOB Mpu
peanusauuy pa3paboTaHHbIX NPOEKTOB M NPOrpamMm Ha NpPOM3BOACTBE, Hanpas/eHHbIX Ha
co3faHve y3fnoB v geTasiell MalnH 1 annapaToB XMMUYeCKMUX NPOMU3BOLCTB B pamKax
BbINOJIHEHWSA BbIMYCKHON KBaNN(MKaLMOHHON paboThbl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMy pa3pabaTkn MeTOLMYECKUX N HOPMATUBHbIX AOKYMEHTOB
npu peann3auunmn paspaboTaHHbIX MPOEKTOB N MPOrpaMM Ha MPOW3BOLCTBE, HAMPaBNEHHbIX Ha
co3faHvie y3/noB v feTanell MalmnH 1 annapaToB XMMUYeCKUX NPOU3BOLCTB B pamKax
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BbIMO/IHEHUSA BbIMYCKHOW KBaNU(PUKaLMOHHOW paboThl

OmNK-7: CrnocobeH pa3spabaTbiBaTb COBPEMEHHbIE 3KOIOTUYHbIE U 6e30MacHble MeTOAbl
payMoHasibHOro NCNOJ/Ib30BaHUSA CblPbEBbIX M 3HEPTETUYECKNX PECYPCOB B MALLUMHOCTPOEHWUN;

3HaTb:

YpoBeHb 1 06uWme, HO He CTPYKTYPUPOBAHHbIE 3HAHWUS COBPEMEHHbIX U 6e30MacHbIX METO0B
pauvoHanbHOro NCMNo/b30BaHMA CbIPbeBbIX Y 3HEPTETUYECKUX PECYPCOB HA XMMUYECKOM
npon3BoACTBe

YpoBeHb 2 chopMMpPOBaHHbIe, HO cofepXalyne oTAeNbHble NPO6e/bl 3HAHUSA COBPEMEHHbIX U
6e30nacHbIX METOA0B PaLNOHANIbHOT0 UCMO/b30BaHNA CbIPbEBBLIX U 3HEPTETUYECKUX
PECypCcoB Ha XMMWYECKOM MPON3BOLCTBE

YpoBeHb 3 CcPOPMUPOBaHHbIE CUCTEMATMYECKME 3HAHMNA COBPEMEHHbIX U 6€30MacHbIX METOL0B
paunoHaNbHOro UCMo/b30BaHUA CbiPbEBLIX N IHEPTETUYECKUX PECYPCOB HA XMMUYECKOM
Nnpon3BoACTBE

YMeThb:

YpoBeHb 1 4acTUYHO NPOBOAMTL aHaNN3 COBPEMEHHbIX M 6e30NacHbIX METOA0B paLnoHanbLHOro
NCNONb30BaHUA CbIPbEBbLIX U IHEPTETUYECKUX PECYPCOB HA XMMUYECKOM NMPOU3BOLCTBE

YpoBeHb 2 MPOBOANTH aHANN3 COBPEMEHHbIX U 6€30MaCHbIX METOA0B PaLMOHaNbHOT0 UCMO0/b30BaHMS
CbIPbEBbIX U AHEPTETUUYECKUX PECYPCOB B XMMUUYECKOM MALIUHOCTPOEHMMN, HO UCMbITbIBATb
3aTpyfHeHMs Npu BbIGOPE ONTUMa/IbHbIX METOA0B CBS3aHHbIX C 3HEPTO- U
pecypcocbepexxeHneM Ha XMMUYeCKOM NPOU3BOACTBE

YpoBeHb 3 MNPOBOAMTL aHaNN3 COBPEMEHHbIX M 6e30MacHbIX MeTO0B paLMOHaIbHOr0 MCMO/b30BaHNS
CbIPbEBbIX 1 3HEPTeTUUYECKMX PECYPCOB B XMMUYECKOM MaLUMHOCTPOEHMU, a TaKXKe BblbMpaTh
ONTUMaNbHble METO/Abl NPU PELIEeHNN 3a[ja4 CBS3aHHbIX C 3HEPro- 1 pecypcocbepexkeHnem Ha
XMMWUYECKOM NpPOU3BOACTBE

Bnagetsb:

YpoBeHb 1 B Lie/IOM YCNELHO, HO He CMCTeMATUYeCKOe NPUMeHEHNE COBPEMEHHbIX U 6e30MacHbIX
METO[O0B paLnoHanbHOro NCnonb30BaHUSA ChIPbEBbIX Y SHEPTETUYECKUX PECYPCOB Ha
XMMWYECKOM NPOUN3BOLCTBE

YpoBeHb 2 HaBblKamMy BbiGOpa COBPEMEHHbIX M 6€30MaCHbIX METO0B PaLMOHAaNbHOTO UCMO/b30BaHMS
CbIPbEBbIX 1 3HEPreTUUYECKMX PECYpPCOB B XMMUYECKOM MAaLUMHOCTPOEHMM, HO UCMbITbIBATb
3aTpyfHeHMs B BbIOGOPE ONTUMaNbHbIX PeLleHnid Npu peann3ayum Toro UM NHoro
TEXHO/IOTMYecKOro npoLecca Ha XMMMYeckoM NPOn3BOACTBE

YpoBeHb 3 HaBblkamy pa3paboTKu 1 BbI6GOPa COBPEMEHHbIX U 6e30MacHbIX METOAOB PaLUOHabHOIO
MCNONb30BaHUS ChIPbEBbIX U IHEPTETUYECKUX PECYPCOB B XMMUUYECKOM MALIMHOCTPOEHWMN,
BbIOMpPaTb ONTUMa/bHbIE PeLleHns Npy peannsayum Toro UM MHOr0 TEXHONOTMYECKOro
npoLecca Ha XMMUYeCKOM NpPOM3BOACTBE

OlNK-8: CriocobeH pa3pabaTbiBaTb MeTOAUKY aHa/in3a 3aTpaTt Ha obecneveHne feATeNIbHOCTH
NPOM3BOACTBEHHbIX NOAPa3AeNeHN;

3HaTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB 3aTpaT Ha obecneyeHune LeATeNIbHOCTU NPOU3BOACTBEHHbIX
noapasaeneHuni

YpoBeHb 2 Ha 6a30BOM ypPOBHe COCTaB 3aTpaTt Ha obecrneyveHne AesTeNbHOCTU NPOMU3BOACTBEHHbBIX
nogpasfeneHuii

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE COCTaB 3aTpaT Ha obecneyeHune LeATeIbHOCTU NPOU3BOACTBEHHbIX
nogpasfeneHuii

YMeThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE aHanM3MpoBaTh 3aTpaTbl Ha obecneyeHne LeATeNlbHOCTM
NPOM3BOACTBEHHbIX MOApPa3feneHuni

YpoBeHb 2 Ha 6a30BOM YPOBHe aHa/nM3MpoBaTh 3aTpaThl Ha obecneyveHne LeaTeNbHOCTH
NPOW3BOACTBEHHbIX MOApPa3feneHunii

YpoBeHb 3 Ha NPOABUHYTOM YPOBHEe aHa/M3MpoBaTh 3aTpPaThl Ha obecneyveHne AeATeIbHOCTH
NPOW3BOACTBEHHbIX MOApPa3jeneHuni
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Bnagetsb:
YpoBeHb 1 Ha NOPOroBOM YpPOBHE HaBblKaMu pa3pabartbiBaTb METOAMKY aHanu3a 3atpaT Ha obecneyeHue
[eATeIbHOCTU NPOU3BOACTBEHHbLIX MOApPa3feneHuni

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblKaMU pa3pabaTbiBaTb METOAVKY aHanu3a 3aTpaTt Ha obecnedyeHue
[eATeNbHOCTN NPOVN3BOACTBEHHbIX MOAPa3AeeHNA

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKaMy pa3pabaTbiBaTb METOAMKY aHanM3a 3aTpar Ha
obecneyeHne AesTeNbHOCTM NPOM3BOACTBEHHbLIX NOAPa3feNeHN’

OlNK-10: CnocobeH pa3pabaTbiBaTb MeTOAMKM 06ecreveHns Npon3BoLCTBEHHOW U 9KONOMMYeCKOWn
6e3onacHOCTM Ha paboymx mecTax;

3HaTb:

YpoBeHb 1 06Lne, HO He CTPYKTYpPUpPOBaHHbIe 3HAaHUSA MeTOAMK 06ecrnevyeHns Npon3BOACTBEHHOW U
3KO/I0rMYeCcKoM 6e30MacHOCTM Ha paboumx mMecTax Npu peannsaumm TeEXHONOMMYECKOro
npouecca B XMMUYECKOM NPOMbILLIEHHOCTH

YpoBeHb 2 chOpMMPOBaHHbIE, HO COAEPKALlLME OTAeNbHble MPO6Ebl 3HAHUS METOAUK 06ecneyeHns
NPOW3BOACTBEHHOM 1 3KOIOrNMYeCcKol 6e30NacHOCTM Ha paboumnx mecTax Npu peanusayumu
TEXHO/I0MMYECKOro npouecca B XMMUYECKON MPOMbILLIEHHOCTY

YpoBeHb 3 cHOPMUPOBAHHbIE CUCTEMATUYECKME 3HAHUS METOAMK 06ecneyeHnst NPOM3BOACTBEHHOW 1
3KON0rnyeckoii 6e30nacHOCTM Ha paboumx MecTax Npu peannsauny TeEXHONOTMYECKOTO
rnpoLecca B XMMUYECKOW NPOMbILLINEHHOCTY

YMeTb:

YpoBeHb 1 4acTMUYHO NPOBOAUTL aHann3 MeToAuK obecrnevyeHns NPOU3BOLCTBEHHOMN M 3KOIOMMYECKOM
6e30MacHOCTM Ha paboumnx MecTax Mpu peannsalmm TeXHOOITMYECKOro npowecca B
XUMMNYECKON MPOMbILLIEHHOCTH

YpoBeHb 2 MPOBOAWTL aHANN3 METOAMNK 06ecneyeHuns Npon3BOACTBEHHON 1 3KONOTMYECKO
6e30MacHOCTN Ha pabounx MecTax Npu peanmsalum TeXHONOTMYECKOro npouecca B
XVMUYECKOW NMPOMBILWNIEHHOCTMW, HO UCMbITbIBATb 3aTPYAHEHUS NPU pa3paboTKe METOAUKN
AN PELLEHNS KOHKPETHOW CMTyaLMOHHOM 3afa4un nNpyu peannsaunm Toro uam MHoro
TEXHO/0TMYECKOro NpoLecca B XMMUUYECKO NPOMBbILINEHHOCTH

YpoBeHb 3 papabaTbiBaTb U NPOBOAUTL aHaN3 METOANK 06ecneYeHmns NPoM3BOACTBEHHON 1
3KON0rnyeckoii 6e30nacHOCTM Ha paboumx MecTax Npu peannsauny TeEXHONOTUYECKOTO
rnpoLecca B XMMNYECKOW NPOMbILLINEHHOCTY

Bnagetsb:

YpoBeHb 1 B LLe/IOM YCNELIHO, HO He CMCTeMATUYeCKOe NpUMeHeHNe MeToANK obecneyeHuns
NPOW3BOACTBEHHOM 1 3KOIOrNYeCKOl 6e30NacHOCTM Ha paboumnx mecTax Npu peanusayumu
TEXHO/I0FMYECKOro npouecca B XMMUYECKON MPOMbILLIEHHOCTHU

YpoBeHb 2 HaBblKamMy BbibOpa METOAMK 06ecneyeHuns Npon3BOACTBEHHON 1 3KONOTMYECKO
6€30MacHOCTN Ha pabounx MecTax Npu peannsalum TeXHONOTMYECKOro npouecca B
XUMUYECKOI MPOMBbILLIEHHOCTM

YpoBeHb 3 HaBblKamMu BblOOpa M pa3paboTKM METOAUK 06ecnevyeHnss NPON3BOACTBEHHON U
3KO/I0rMYecKoi 6e30MacHOCTM Ha paboumx mMecTax Npu peannsaluu TEXHONOMMYECKOr0
npouecca B XMMWUYECKOI MPOMbILLNEHHOCTK

OlK-14: CriocobeH opraHn3oBbIBaTb U OCYLLECTBNATbL NPOJecCUOHaNbHY NOATOTOBKY MO
obpasoBaTe/ibHbIM Nporpammam B 0611aCTV MalMHOCTPOEHUS.

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE TEXHONOIMYECKOe 060pya0BaHNe, TUNOBbIE KOHCTPYKLUUKU, CNOCO6LI 1
TEXHO/IOTUI0 M3rOTOBNEHMWA AeTasiell U y310B MallMH 1 annapaToB XMMUYECKNX NPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHe TeXHO/OrM4eckoe 060pyaoBaHMe, TUNOBbIE KOHCTPYKLUN, CNOCO6bI 1
TEXHO/IOTUIO M3rOTOBNEHMWA AeTaNiell U y310B MallH 1 annapaToB XMMUYECKNX NPOU3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE TEXHOMOrMYECKoe 060pyAoBaHNe, TUNOBbIE KOHCTPYKLUKN, CNOCO6bI
N TEXHOMOTMIO U3rOTOBNEHWA AeTaNell U y310B MallMH 1 annapaToB XMMUYECKNX
NPOU3BOACTB
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YMeTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE OpPraHU30BbIBaTh M OCYLLECTBAATb NPOECCUOHaNbHYO NOATOTOBKY MO
obpasoBaTenbHbIM NporpamMam B 061acTU MaLLMHOCTPOEHUS Ha MPOM3BOACTBE

YpoBeHb 2 Ha 6a30BOM YPOBHE OpPraHW30BbIBaTb U OCYLLECTB/ATL NPO(ecCUOHaNbHY NOATOTOBKY MO
06pa3oBaTesibHbIM NporpamMMam B 061aCTV MaLLUMHOCTPOEHMS Ha NMPOM3BOACTBE

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE OpPraHM30BbIBaTb U OCYLLECTBAATH MPOYPECCHOHANbHYI0 NOATOTOBKY
no o6pasoBaTe/ibHbIM NpPOrpaMmMam B 06/1aCTM MallMHOCTPOEHUS Ha NPOU3BOACTBE

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMy OPraHM30BbIBaTb M OCYLLECTB/IATL NPONECCUOHANLHYIO
NoAroTOBKY No obpasoBaTte/ibHbIM NporpamMmmMam B 06/1acT MalMHOCTPOEHUA Ha
npou3BoACTBe

YpoBeHb 2 Ha 6a30BOM YPOBHEe HaBblKaMW OpPraHM30BbIBaTh Y OCYLLECTBAATL MPOECCUOHANbHYIO
NoAroToBKY No obpasoBarte/ibHbIM Nporpammam B 06/1acTy MalMHOCTPOEHUA Ha
Nnpon3BoOACTBe

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKamMii OPraHW30BbIBaTb 1 OCYLLECTBAATL NPOECCUOHANBHYO
MoOAroTOBKY No 06pa3oBaTe/lbHbIM MPorpaMMamM B 06/1acT MallMHOCTPOEHUS Ha
MpPoOn3BOACTBE

MK-1: CnocobeH NpoBOAUTb NaTeHTHbIe UCCNeA0BaHUSA U ONpPeaesisaTh XapaKTePUCTUKN NPOLYKLNK

3HaThb:

YpoBeHb 1 OCHOBbI NPOBELEHUSA NAaTEHTHbIX UCCNeL0BaHNI, UMeTb YaCTUYHO NMpeacTaB/ieHne 0
NaTEHTHOM MOMCKE N HaXO0XAEHUN ONTUMabHbIX KOHCTPYKTUBHbIX PELLEHUI B XOA€
BbINOJIHEHWA OTYeTa NO NPeSANNIOMHON NpPaKTUKe

YpOBeHb 2 OCHOBbI 1 MeTOAbl MPOBEAEHUS MATEHTHbIX UCCNEA0BaHUIA, UMETb MOMHOE NPeACTaBlEHNE O
MaTeHTHOM MOWCKE W HaX0X/AEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLleHniA B Xoae oTyeTa
no NpeaAnnIOMHON NpakTuKe

YpoBeHb 3 OCHOBbI M MeTOAbl NPOBEAEHNS NaTeHTHbIX UCCNeJ0BaHNIA, OCHOBHbIE XapaKTepPUCTUKM
MPOAYKLMMN BbINYCKAEMON XMMNUYECKO NPOMbILINIEHHOCTLIO, UMETH MOJTHOE NPEACTaB/EHUE O
MaTeHTHOM MOWCKE M HaX0X/AEHMN ONTUMaNbHbIX KOHCTPYKTUBHbIX PeLleHnii B Xoze
BbIMO/IHEHUA OTYETa MO NPeAANNIOMHON NpaKTUKe

YMeTb:
YpoBeHb 1 Ha MOPOroBoM ypoBHE MPOBOAMTb MaTEHTHbIE UCCNeA0BaHMA MO 3a4aHuUi0 PYKOBOANTENS
npesaunIOMHONM NPaKTUKKW, NOAFOTaBANBaTb 3asaBKY Ha U306peTeHne

YpoBeHb 2 Ha 6a30BOM YPOBHe MPOBOAMTb MaTeHTHble UCCNEJ0BaHMA N0 3a4aHNI0 PYKOBOAUTENS
npeAaMnNIOMHO NPakTUKK, NOATroTaBNMBaTb 3asBKY Ha M306peTeHMe

YpoBeHb 3 Ha NPOABUMHYTOM YPOBHE MPOBOAMTL MaTEHTHbIE UCCNef0BAHMS NO 3aaHNI0 PYKOBOAUTENS
npeAaMnNIOMHO NPakTUKK, NOATroTaBNMBaTb 3asBKY Ha M306peTeHMe

Bnagetsb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMy NPOBOAUTbL NaTeHTHbIE NCCNeA0BaHMA N0 3afaHnio
PYKOBOAUTENA NPeAANNIOMHOM NPpakTUKK, NOATOTaBAMBaTL 3ad9BKY Ha M306peTeHMne

YpoBeHb 2 Ha 6a30BOM YpPOBHe HaBblKamMWn MPOBOAUTL NaTEHTHbIE UCCeL0BaHUS MO 334aHUNI0
PYKOBOAUTENA NPeAANNIOMHOM NPpakTUKK, NOATOTaBNMBaTb 3ad9BKY Ha M306peTeHMne

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE HaBblKamMn MPOBOAUTb MaTeHTHbIE UCCNEA0BaHMNSA MO 3aJaHNI0
PYKOBOAUTENA NPeaANNIOMHOM NPakTUKW, NOATOTaBAMBaTh 3aA9BKY Ha M306peTeHune

MK-2: CnocobeH npoBoAnTb paboTbl N0 06paboTKe N aHaNn3y Hay4YHO-TEXHUYECKOW MHGopMaLnm n
pe3ynbTaToB UCCeL0BaHUN

3HaThb:
YpoBeHb 1 Ha MOPOroBOM YpOBHE MeTOoAbl 06paboTKM 1 aHanM3a Hay4YHO-TEXHUYECKON MHopMaLnumn v
pe3ynbTaToB MCCeL0BaHMIA B paMmKax BbINMOHEHWUA OTYeTa N0 NPeLAMUMIOMHON NPaKTUKe

YpoBeHb 2 Ha 6a30BOM YPOBHE MeTO/bl 06pabOTKN M aHan3a Hay4YHO-TEXHUYECKON NHopMaL MK 1
pe3ynbTaToB MCCMef0BaHMIA B paMmKax BbIMOHEHWUA OTYeTa N0 NPeLAMUMIOMHON NPaKTUKe
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YpoBeHb 3 Ha NPOABUHYTOM YpOBHE MeTOAbl 06paboTKM 1 aHann3a Hay4YHO-TEXHUYECKOW MH(OopMaLumn 1
pe3ynbTaToB MUCCEeL0BaHWIA B paMmKax BbIMOHEHWUA OTYeTa N0 NPeLAMUMIOMHON NpaKThKe

YmeTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE MPOBOAUTL PaboThbl MO 06paboTKe U aHaNN3y Hay4YHO-TEXHUYECKOW
NH(opMaL MM 1 pe3ynbTaToB UCCef0BaHMIA B paMKax BbINOMIHEHWA 0TYeTa No
npeaaunIOMHONM NpakTuke

YpoBeHb 2 Ha 6a30BOM ypOBHe NPOBOAMTbL paboTbl N0 06paboTKe M aHaNn3y Hay4YHO-TEXHNYECKO
NH(popMaL MK 1 pe3ynbTaToB UCCe[0BaHMIA B paMKax BbINOIHEHWA 0TYeTa No
nNpeaaunIOMHONM NpakTuke

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE NMPOBOAMTL PaboThl N0 06paboOTKe M aHaNN3y Hay4YHO-TEXHWUYECKOW
NH(opMaL MK 1 pe3ynbTaToB UCCe[0BaHMIA B paMKax BbINOMIHEHWA 0TYeTa No
nNpesaunIOMHON NpakTuke

Bnapgetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKamMy NMPOBOAWUTL paboTbl N0 06paboTKe M aHaNU3y Hay4YHO-
TEXHWYECKOW MH(opMaLnn 1 pe3ynbTaToB UCCNef0BaHNN B paMKax BbIMOMHEHUS 0TYeTa no
NpesaunIOMHONM NpakTuke

YpoBeHb 2 Ha 6a30BOM YpPOBHe HaBblKamMy NMPOBOANTL paboTbl N0 06paboTKe 1 aHaIn3y HayyHo-
TEXHUYECKOW MH(OopMaLuy 1 pe3yibTaToB UCC/eL0BaHNI B paMKax BbINONHEHUS OTYeTa Mo
npeaannIOMHON NPakTUKe

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblkaMy MPOBOAUTbL PaboTbl MO 06paboTKe N aHann3y Hay4Ho-
TEXHUYECKOW MH(pOopMaLuy 1 pe3yibTaToB UCC/e[0BaHNI B paMmKax BbINONHEHUSA OTYeTa Mo
npeaannIOMHON NPakTUKe

MK-3: CnocobeH ynpaBnATb pesysbTaTaMu HayuYHO-UCCNef0BaTeIbCKUX U ONbITHO-
KOHCTPYKTOPCKUX paboT

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE OCHOBHbIE MOHATUA B 06/1aCTU HAYYHO-NCCNEA0BATENLCKUX N OMbITHO-
KOHCTPYKTOPCKNX paboT, OCHOBbI MIaHNPOBaHWSA, OpraHU3aUnio 1 ynpasneHue pesynbTaTaMmu
Hay4YHO-MCCNef0BaTeIbCKMUX U ONbITHO-KOHCTPYKTOPCKMX PaboT B pamMKax BbIMO/HEHUS
oTyeTa NO NPeaanNIOMHON NPaKTUKe

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHble MOHATUA B 06/1aCTU HAY4YHO-WUCCNEeA0BATENbCKMUX N OMNbITHO-
KOHCTPYKTOPCKUX paboT, OCHOBbI NJaHNPOBaHUS, OpraHM3aunto 1 yrnpasiaeHne pesynbratamm
Hay4HO-MCCNef0BaTeNbCKMX N OMbITHO-KOHCTPYKTOPCKMX PaboT B paMKax BbIMOMHEHNS
BbIMYCKHOI OTYeTa No NpeaannOMHON NpaKTuKe

YpoBeHb 3 Ha NPOABUMHYTOM YPOBHE OCHOBHbIE MOHATMS B 06/1aCTW Hay4YHO-UCCNEL0BATENbCKUX U
OMNbITHO-KOHCTPYKTOPCKMX paboT, OCHOBbI NIaHWPOBaHWS, OpPraHM3aLuio 1 yrnpaeneHme
pesynbTaTaMn HayYHO-UCCNeA0BaTENbCKMX M OMbITHO-KOHCTPYKTOPCKMX paboT B paMKax
BbIMO/IHEHUSA OTYETa MO NPeAAUNIOMHON NpaKTHKe

YmeTb:

YpoBeHb 1 (hopMynupoBaTb NPU3HaKWM paboTbl COOTBETCTBYHOLLME HAYYHO-UCCNEA0BATE/IbCKMM U OMbITHO
-KOHCTPYKTOPCKMM paboTam, onpefensaTb HayYHYH HOBM3HY, NPaKTUYECKyt 3HAYMMOCTb U
aKTya/IbHOCTb PaboThl

YpoBeHb 2 yMeTb 4aCTUYHO, He B MOHOM 06beMe yNpaB/fTb pe3y/ibTaTaMn Hay4yHO-UCCNe0BaTeNbCKMX
M OMbITHO-KOHCTPYKTOPCKMX paboT, HanpaB/ieHHbIMY Ha pa3paboTKy HOBOro
BbICOKO3(P(EKTUBHOIO TEXHONOTMYECKOT0 060pyA0BaAHUSA XUMUYECKUX

YpoBeHb 3 yMeTb CMCTEMATM3NPOBAHHO YNPaB/iATb pe3ynbTaTaMy Hay4yHO-UCCnef0oBaTeIbCKUX U OMbITHO
-KOHCTPYKTOPCKMX paboT, HanpasfieHHbIMW Ha pa3paboTKy HOBOI0O BbICOKOI((EKTUBHOIO
TEXHO/IOTMYECKOro 060pyA0BaHNA XMMUYECKUX NMPOV3BOACTB

Bnapgetsb:

YpoBeHb 1 0OCHOBamMu ynpaB/ieHUs Hay4YHO-UCCef0BaTe/IbCKUX U ONbITHO-KOHCTPYKTOPCKMX paboT B
paMKax BblMO/IHEHWUA OTYeTa No NpeaannIOMHON NPaKkTUKe

YpoBeHb 2 CMOCOGHOCTHLID K OpraHM3aLuy v ynpaBieHNo Hay4YHO-UCCNe[0BaTeNIbCKUMU U OMbITHO-
KOHCTPYKTOPCKMMYM paboTamu, HanpaBneHHbIMW Ha pa3paboTKy HOBOTO
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BbICOKO3((EKTNBHOIO TEXHO/IOTMYECKOr0 060PYL0BaHMA XMMUYECKMX MPOU3BOACTB

YpoBeHb 3 HaBblKaMy ynpaBieHNA pe3yibTaTaMy CO6CTBEHHbIX HayYHO-UCCMef0BaTeIbCKUX N OMbITHO-
KOHCTPYKTOPCKMX paboT B paMKax BbIMO/IHEHUS O0TYeTa Mo npeaanniIoMHON NpakTuKe
B pesynbTaTe 0CBOEHUS UCLUMNINHBI 00yYaroLWMACA LO/KEH
4.1 3HaTb:
4.1.1 cneunanbHy NNTEPaTypy, HOPMATUBHYIO N TEXHUYECKYHO JOKYMEHTALUIO U APYry0 Hay4HO-
TEXHUYECKYH [OKYMEHTaLMIO 0 JOCTUXEHUSAX 0TeUYeCTBEHHOM 1 3apy6eXXHON HayKN U TEXHUKU B
061aCcTN TEXHONOTNYECKUX MaLUMH 1 060py[0BaHNS;

4.1.2 MeTOAMKY COCTaB/IEHMS MIAHOB 1 METOANYECKMX MPOrpaMm uccrefoBaHuii n pas3paboTok;
4.1.3 MeTOAMKY NPOBeAeHNS HayUHbIX UCCeA0BaHNIA;

4.1.4 npaBwnia oYopmIeHNss OTHETOB, LOK/1AJ0B N COOOLLLEHNI MO pe3y/ibTaTam BbIMO/THEHHbIX
nccnesoBaHnm N NPOeKTHO-KOHCTPYKTOPCKMX paboT;

4.1.5 npaBwia cocTaB/ieHNs TEXHUYECKMX 3alaHNi Ha NPOeKTHO-KOHCTPYKTOPCKME paboTbl;

4.1.6 NpUHUMNbI PaboTbl U KOHCTPYKTMBHbIE 0COGEHHOCTM COBPEMEHHbIX MalLUVH, annaparTos
XMMMWYECKNX NPON3BOACTB;

4.1.7 npobnembl NPOEKTUPOBAHUS, N3rOTOBMEHNS, TEXHUYECKOTO 06C/TY>XXMBaHWNE M KOHTPO/SI MaLLVH,
annaparoB XMMUYECKMX NMPOU3BOLCTB;

4.1.8 HOBble COBPEMEHHbIE METOAbI Pa3paboTKM TEXHOMOMMUYECKUX MPOLLECCOB M3rOTOB/EHUS U3AENNIA.

4.2 YMeTb:
4.2.1 y4yacTBOBaTb B COCTaB/IEHUM Hay4YHble N TEXHUYECKME OTHEThI MO pe3ynbTaTam BbIMOSIHEHHbIX
paboT;

4.2.2 yMeTb MOAroTaB/IMBaTb TEXHNUUECKME 33jaHUSI HA NMPOEKT, 0POPMIATb NPOEKTHO-KOHCTPYKTOPCKYH
[AOKYMEeHTaLMI0 Mo pe3y/ibTaTaM BbIMNOIHEHHbIX paboT;

4.2.3 cocTaBnsiTb ONUCaHWe U NPUHLUN ANCTBUA NPOEKTUPYEMOV MaLLWHBLI UIN APYTOro
TEXHO/IOFMYEeCKOro 060pyfoBaHus;

4.2.4 060CHOBbIBaTb BbIOOP HEOOXOAVMMbIX MEPONPUATUIA NO peann3almm papaboTaHHbIX MPOEKTOB U
nporpaMmMm MOAEPHM3aLMM CYLLECTBYIOLMX M pa3paboTKe HOBbIX MalUWH, annapaTroB XMMUYECKNX
Npou3BOACTB;

4.2.5 paspabarbiBaTb METOANYECKME U HOPMATMBHbIE JOKYMEHTbI Ha TEXHO/I0rMYecKoe 060pyLoBaHue;

4.2.6 NPUMEHATb HOBblE COBPEMEHHbIE METOAbI Pa3paboTKM TEXHOMOMMUYECKUX NPOLLECCOB U3rOTOB/IEHUS
n3penunii B 061acTu TEXHOMOTMYECKUX MaLUUH 1 060py0BaHUS.

4.3 Bnapetsb:
4.3.1 HaBblKamu pa3paboTKM METOANYECKNX Y HOPMATMBHbIX JOKYMEHTOB, MPeaoXKeHW 41 Co3h4aHuns
HOBbIX TEXHUYECKUX CPeLCTB;

4.3.2 CUCTEMHbIMW 3HAHMAMY B 061acTV pa3paboTKn MeTOANYECKMX Y HOPMATUBHbIX JOKYMEHTOB,
NPeAIOKEHNIA;

4.3.3 0MbITOM COCTaB/IEHUSI HAYUYHO-TEXHUYECKUX OTUETOB, 0630POB, Ny6MKaLMWA N0 BbINO/THEHHLIM
Hay4HO-MCCNeA0BaTeNIbCKUM W MPOEKTHO-KOHCTPYKTOPCKMM paboTam;

4.3.4 ONbITOM COCTaB/IEHUSA TEXHNYECKMX 3a[aHNi Ha pa3paboTKy MPOEKTHbIX PeLLeHWi;
4.3.5 0onbITOM pa3paboTKN TEXHUYECKON JOKYMEHTaL MM Ha TEXHONOrM4eckoe 060pyoBaHMe.

5. COAEPXAHWE NMPAKTUKN
Koga HanmeHoBaHue pasgenoB u1  Cemectp/ YacoB KomneteH- JluTepatypa WHTe [MprmeyaHve

3aHATUA Tem /Bug 3aHATUA/ Kypc uun paKT.
Pazgen 1 OpraHu3aLUyoHHbIA
aTar.
11 CogepxaHue Otuyer,
OpraHun3aLoHHOro AHEBHUK MO

atana. /Tema/ NMPaKkTUKe.
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2.1

3.1

3.2

OopmneHune Ha
npakTuky. NposegeHue
MNHCTPYKTaXKa Mo TexXHuKe
6e3o0nacHoOCTM U
MPOTMBOMOXaPHbIM
meponpuatuam. BcTpeya ¢
PYKOBOAUTENIEM NMPAKTUKN
NPy NPOXOXAEHUN
NPaKTUKN B CTOPOHHEN
opraHusaymm.
O3HakomneHue c
BHYTPEHHUM pacnopsagKkom
yupexaeHus.
O3sHakomneHune ¢
PEKOMEHAYEMbIM CMUCKOM
nuTepaTypbl Ha

npaktuky. /Cp/

Pa3nen 2. O3HaKOMUTEbHbII
aTan.

CopepxaHune
03HAKOMUTENIbHOT O

atana. /Tema/

O3HakomneHue c
NHAVBUAYaNbHbIM
3afjaHNEM Ha MPaKTuKY.
V3y4yeHune BONPOCOB U
3ajiay, KoTopble NpeacTonT
pewwaTb B X04e
MPOXOXAEeHMUA
npesaunIOMHOM
npaktukn. /Cp/

Pa3nen 3. OCHOBHO 3Tar.

Pa3paboTka
NHAVBUAYaNbHOTO NiaHa
npakTukaHTa (4HEBHUK
npakTukmn) /Tema/

Cocrtas/ieHve nnaHa pabot
Ha NpeaaMNIOMHYHO
MPaKTUKy, yCTaHOBNEHWE
CPOKOB BbINONHEHUSA
paboT. /Cp/

OKCnepuMeHTasbHbIE
nccnefosaHua. NpoeKTHO-
KOHCTPYKTOPCKas

pabota. /Tema/

6

12

12

YK-1 YK-
2 ONK-1
OrnK-2
OrnK-3
OrkK-4
OnkK-7
OlK-8
OrlK-10
OrK-14
MK-1 MnK-
2 NK-3

YK-1 YK-
2 ONK-1
OrnK-2
OrnK-3
OrnkK-4
OnkK-7
OlK-8
OrlK-10
OrK-14
MK-1 rnK-
2 NK-3

YK-1 YK-
2 OlK-1
OnkK-2
OlK-3
OMnKkK-4
OnkK-7
OnK-8
OrnK-10
OlK-14
MK-1 MnK-
2 NK-3

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
Nn3.2 N3.3
31 32 33

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
Nn3.2 N3.3
31 32 33

nii1niz
ni3nz.i
n2.2 N2.3
n2.4
N2.5N3.1
Nn3.2 N3.3
31 92 33

cTp.13

OTuyer,
[IHEBHUK MO
npakTuke.

OTuyer,
JIHEBHUK MO
npakTuke.

OTuyer,
JIHEBHUK MO
npakTuke.
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3.3

TeopeTunyeckas
noAroToBka
3KCMEPUMEHTA/bHbIX
nccnefoBaHmuii no
COrfiacoBaHunio ¢
pykoBoguTtesniem. PelleHue
BOMPOCOB M0 OpraHu3aLmm
3KCNepuMeHTa.
MpoBeaeHune
9KCMEePUMEHTA/bHbIX
nccnenoBaHui,
UNCNEHHbIX
3KCNEPUMEHTOB,
paspaboTka K[ nnun
peLleHne nNpoymnx
BOMPOCOB MO
COrniacoBaHuio ¢
pPYyKOBOAMTENEM
marucTpaHTa.PaspaboTka
nabopaTopHOI YCTaHOBKM,
ee N3roToBJieHME,
nposefeHue
9KCMEePUMEHTOB Ha
nabopaTopHOil yCTaHOBKE
06paboTKa pe3ynbTaTtoB
9KCMEPUMEHTAbHOTO
nccneposaHue. NMounck
MeTOAMKMN pacyeTa
TEXHONOTMYeCcKoro
060pyA0BaHMA N0 Teme
BbIMYCKHOM
KBaNMNKaLNOHHO
paboTbl. PaspaboTka
MeTOAMKMN pacyeTa Ans
HecTaH4apTHOro
o6opyfoBaHuMA No Teme
BbIMYCKHOM
KBanMNKaLNOHHO
paboTbl. BbinonHeHNe
pacyeToB
TEXHONOTMYeCcKOoro
obopyfoBaHuUA, aHanun3
pe3ynbTaToB

pacuetos. /Cp/
Annpobauns pesynbTaTtoB
Hay4Ho-
nccnepoBatenibCKUX paboT
1 paboT NpPMKNagHOro
xapakTepa. /Tema/

346

YK-1 YK-
2 ONK-1
OrnK-2
OrnK-3
OrkK-4
OnkK-7
OlK-8
OrlK-10
OrK-14
MK-1 MnK-
2 NK-3

n11 ni.2
ni3nz2.i
n2.2 N2.3
n2.4
n2.5n3.1
Nn3.2 N3.3
31 32 33

cTp. 14

OTuyer,
JHEBHUK MO
npakTuke.
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4.1

1
2.

cTp.15
HanwvcaHve Hay4HbIX 100 YK-1 ¥K- /1.1 N11.2
paboT No Teme Hay4Ho- 2 OlK-1 ni3n2.1
nccneaoBaTenbCKoi OrlnK-2 n2.2 n2.3
paboTbl UM paboThl OrnK-3 n2.4
NPUKNagHoOro xapakrepa. OnkK-4 Nn2.5N3.1
Annpobauns pesynbTaTtoB OnkK-7 Nn3.2 n3.3
paboTbl HA HAy4HO- OrllK-8 21 32 33
TEXHNYECKNX OrllK-10
KOH(epeHuusax. /Cp/ OlK-14
MK-1 MnkK-
2 NK-3
Pa3nen 4. 3aknunTeNbHbIi
aran.
Moarotoska u OTyer,
ohopmneHune otyeta no [OHEBHUK MO
npakTtuke. /Tema/ NnpakTuKe.
CocTtaBneHue oTyeTa 0 60 YK-1 ¥YK-  11.1 N11.2
npojenaHHoin paboTte BO 2 OlK-1 ni3n2.1
BpeMs npeaannioMHOW OrnK-2 n2.2 n2.3
NPaKTUKKN, BKIKOYAOLLLNIA OnkK-3 n2.4
CMUCOK LMTUPOBAHHOW OnkK-4 Nn2.5n3.1
niMTepaTypbl, CCbINIKA Ha OnkK-7 Nn3.2 N3.3
WHTEepHET pecypchbl. OrllK-8 22 33 24
3anonHeHne gHeBHMKA MO OrlK-10
NpPakTUKe C OTMETKOW 0 OrnK-14
BbINO/IHEHHbLIX paboTax, ¢ NK-1 MNK-
0T3bIBOM PYKOBOAUTENA 2 NMK-3
MarmcTpaHTa u 0T3bIBOM
PYKOBOANTENSA
npakTuku. /Cp/
3awuTta oTt4yera no 4 YK-1 ¥YK- 111 N11.2 Ortvyer,
npakTukKe (AHEBHMK MO 2 OMNK-1 Nni1.3n2.1 JHEBHMK No
npakTuKe OnkK-2 n2.2 N2.3 NpaKTUKe.
npunaraetcs). /3a4étCOu/ OrlK-3 n2.4
OrnkK-4 n2.5n3.1
OnkK-7 n3.2 N3.3
OlK-8 31 32 33
OrlK-10
OrlnK-14
MK-1 nk-
2 NK-3

6. POHA OLLEHOYHbLIX CPEACTB

6.1. KOHTpONbHbLIE BOMPOCHI 1 3aaHNg
PacckaxuTe o paboTe Ha NpeanpuaTUS.
B kakom KayectBe Bbl NpoOXoAunN NpakTUKY Ha MPeAnpuAaTUN: Kak CTyaeHT (6e3 onnartbl), cTaxep

WIW WTaTHbIA COTPYAHUK (C onnaToi Tpyaa)?

3.
4.
paboTbl?
5.

© N o

Kak 6bln0 opraHm3oBaHo Bauie pabouyee mecTo?
MpepocTaBnanacb M Bam BO3MOXHOCTbL Bbl60Opa HanpaBneHWs, METOLOB U CPeACTB BbIMOSHEHNS

Kaknm 06pa3oM pyKoBOAWTENb Ha NPeAnpuUATUN MPOBEPSN U KoppekTuposan Bawy paboty?
Kak npoucxoaunno B3aMMoLenCTBME C KOMAHLOMW - B C/lyyae rpynnoBoii paboTbl Haf MPOEKTOM?
MnaHupyeTca NN JanbHeiillee pa3BUTe BbINONHEHHOW paboTbl Ha 3TOM MPeANnpPUATUN?

Kakve 3HaHUs 1 HaBbIKK1, MONYYEHHbIE B YHMBEPCUTETE (Ha KakMX Kypcax, AucuunavHax) obiam
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Hamb6onee Bam nonesHbl Npy NPOX0XAEHUN NPaKTUKN?

0. Kakunx 3HaHWin N HaBbIKOB Bam 6bl/10 HELOCTATOYHO NPU BbINOMHEHUN PabOThI?

10. Kakune HOBble 3HaHUA W HaBblKW Bbl NoAyynnn B paMmkKax NMPOXOXKAEHUA NMPaKTUKN?

11. Kaknm o6pa3om Bbl 6bl M3MEHMAM y4ebHbI npouecc (yKasaTb AUCLUMIMHBI U UX pa3fenbl)
Y4YeTOM OrbITa, NONYYEHHOr0 Ha NpPakTuKe, B T.4. HefocTaTKa MCXOAHbIX 3HAHWUW 1 HaBbIKOB U T.4.7?

12. MnaHupyeTe N Bbl ganbHeiwee Tpy[oycTPoicTBO (MPOAo/HKeHMe paboTbl) HA AaHHOM
npeanpuaTum?

13. Bawe o6uiee BrneyatneHmne oT NPenpuATAS U BbIMONHEHHONW paboThbl.

14. Kakune aktopbl B 60/bLUeil Mepe BAUAKOT Ha pacyeTt?

15. BbiaBUTE CBA3N MeXAY 3/IeMeHTamMu KOHCTPYKLMUW.

16. MocTpoiiTe NPUUYNHHO-CNELCTBEHHYIO CBA3b MEXAY MokasaTensimu,

17. Kakne MCTOYHMKM MH{OPMALUN UCNOMb30BaHbl B MOATOTOBKe OTYeTa.

18. MeToanKa Hay4HbIX UCC/ef0BaHuUM.

19. lMnaHupoBaHMe 3KCMepuMeHTa.

20. Pabounini nnaH NpoBefeHNS UCCNefoBaHUNA.

21. O6nacTb NPUMEHEHUS MaTemMaTUYecKolW CTaTUCTUKM.

22. MporpammMa npoBefeHNs MUCCNefoBaHuA.

23. MeToaMKa cOCTaBNeHMA OT4yeTa.

24, MeTogunka cocTaBfieHns o63opa.

25. O6nacTb NPpUMEHeHUs pe3ynbTaToB MCCeL0BaHUMN.

26. HanpaBneHns WHHOBALWOHHOW AesATeNbHOCTM B 06/1aCTW UCCNEL0BaHWIA.

27. OnuwunTe NPUHUMN LeACTBUA MPOEKTUPYEMOr0 W3Lenns.

28. OnuwmnTe YCTPOMUCTBO NPOEKTUPYEMOrO W3LeNNnS.

29. MogennpoBaHue NPOeKTUPYEeMOro usgenus.

30. CnporHo3upyiTe CBOIMCTBa MPOAYKTa MPU MCMONb30BaHMM pa3paboTaHHOro mMeToga 06paboTKu
CbIpbfA, KOHCTPYKLUMK annapaTa Ui MalunHbl.

31. CTpyKTypa oT4yeTa No pe3ynbTaTaM Hay4HO-MUCC/ef0BaTebCKOn paboThbl.

32. CTpyKTypa oT4yeTa No pesy/nbTaTaM MPOEKTHO-KOHCTPYKTOPCKOW paboTsbl.

33. OCHOBHOE TEXHONOrMYyeckoe 1 BcroMmoratenbHoe 060pyAoBaHMe, MallnHbl U annaparbl,
NPUMeHAEMble Ha JaHHOM MpPeAnpUATUN.

34. TexHON0rMyecKnin npoLecc NPoeKTUPOBaHUSA, U3TOTOBEHNSA, TEXHUYECKOTO 06CNyXUBaHMA,
KOHTPO/IA Y PEMOHTHbIX paboT, MPUMEHSAEMbIX Ha JaHHOM MPeAnpUATUN.

35. Kakune HefocTaTku NpUCYTCTBYKOT B paboTe 060pyAoBaHMe, MallWMHbl U annapatbl Ha faHHOM
npeanpuaTun?

36. HopmaTuBHaa n metogmyeckas AOKYMeHTauMa no opraHusauun v nnaHWpPoBaHWIO PEMOHTHbIX
paboT.

37. Kakune nporpeccmBHble TEXHUYECKNE MEpPONpUATUA MOXHO MCNONb30BaTb AN MOAepHMU3aLmMn u

PEKOHCTPYKLMMN A8 YNyYLeHUs YyCN0BUIA 3KCNIyaTaunmu, TEXHUYECKOro 06CNyXNBaHUA U KOHTPONS
060pyf0BaHNA, MallNH 1 annapatos Ha JaHHOM NPesnpPUATUN C yYeTOM aHann3a nepefosoro
OTEYEeCTBEHHOIO0 1 3apy6exxHOro onbiTa?

6.2. TeMbl NNCbMEHHbIX paboT
Martepuanbl 0T4eTa UCMOMb3YKTCA A1 HANUCAHUSA BbIMYCKHOW KBaNIN(PUKaLMOHHOW paboTbl. MpuMepHble
TeMbl BbIMYCKHbIX KBAIMPUKALMOHHbLIX paboT:
1 Pa3paboTka cMmecuTensa AN co34aHUA MHOTOKOMMOHEHTHbIX XXWUAKOCTHbIX CYCMeH3UiA 1 CMeceil.
2. Pa3paboTKa NpOMbILLIEHHOr0 annaparta C BpalllaloLLeincs Ten1000MeHHON MOBEPXHOCTbIO.
3. MpuMeHeHMe cnocoba o6pa3oBaHNs Nynbcauuin 4na nepeMellnBaHns U akTUBU3aLUN Fra30XnAKOCTHON
cmecu.
4. OnpefeneHne onTUManbHOro KoahuumneHTa opebpeHmns annapaTtos BO3AYLIHOTO OXNaXAeHUS AN1s
KOMMJ/ieKCa CePHOKMUCNOTHOIO a/IkKuIMPOBaHUS.
5. Matemartnyeckoe MoaenpoBaHue r’mapoLAnHamMmuyecknx npoLeccoB B CI0e pPerynspHoi Hacagku.
6. MpoekTpoBaHMe COCYA0B ¥ annapaTtoB Ha 3aflaHHbI pecypc.

6.3. POH[ OLLEHOYHbLIX CPEeACTB
Mpunaraetcs.

6.4. lMepeyeHb BUAOB OLLEHOYHbIX CPEACTB
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7. YHEBHO-METOANYECKOE N NH®POPMALUWMOHHOE OBECIMNEYEHWE MPAKTUKW

ni1

ni2

ni3

n2.1

n2.2

n2.3

n2.4

nz2.5

n3.1

n3.2

na3.3

ABTOpbI,
XXykos 3. /1.,
Kosapb N. U,
MypawkuH C. 1.,
Po3oBckuin B. 4.,
Jertapes B. B,
ConoBenuunk A
M., MypatkuH C.
n.

MoHwnkapos U. .,
MoHukapos C. .,
PaukoBckuin C. B.

Mwuxanés M. @.,
Tpetbsakos H. IM.,
Mwunb4yeHko A. U.,
306HUH B. B.,
Muxanes M. ®.

ABTOpbI,
MoHukapos N. U.,
Mepenbirud O. A,
JopoHuH B. H.,
FaiHynnmH M. T,

CupgHsaes H. L.
CupgHsaes H. L.

Ky3bmuu C. .

CanbkoBa A. I,
Mopgonnenos E.
B., LepbuH C.
A., Acnhamos A
A

ABTOpbI,
MbiTheB K3. .

MbiTbes KO. .

Mpuropbes B. A,
3opuH B. M.

7.2. lNepeyeHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALMOHHOR CETH

7.1. PekomeHayemMasa nuTepaTtypa
7.1.1. OcHoBHa#a nuTepaTtypa
3arnasue
TexHonorng mMalwmnHOCTPoeHUs: yyeb. nocobue: B 2-X KH.

PacyeTbl MalVH 1N annapaToB XMMMUYECKUX NPON3BOACTB
N HeTerazonepepaboTkn (MpUMepPbI 1 3adaun): y4ueb.
nocobue

PacuyeT 1 KOHCTPYMpPOBaHMe MallVH 1 annapaToB
XUMUYECKNX NPOM3BOACTB: MpuMepbl 1 3a4aun: y4eo.
nocobue

7.1.2. JononHUTeNbHaa nutepartypa
3arnasue
MaluunHbl 1 annapatbl XMMUYECKUX NMPON3BOACTB:
YyUYebHMK

Teopus NNaHMPOBAHUA 3KCMEPUMEHTA 1 aHaNn3
CTaTUCTUYECKMX [aHHbIX: y4eb. nocobue AN MarncTpoB

Teopus NNaHMPOBAHUA 3KCMEPUMEHTA 1 aHann3
CTaTUCTUYECKMX [aHHbIX: y4eb. nocobue AN MarncTpoB

MeTofbl NaHNPOBAHNA IKCMEPUMEHTOB: METOLUYECKOE
nocobue gns NpakTUYeCKMUX 3aHATUIN U BbIMOHEHWSA
pacyeTHO-rpaduyeckoin paboTbl Mo gucuunamHe "OCHOBbI
Hay4YHbIX nccnemoBaHuii" ans ctyg. cned. 290300
AnnapaTbl HehTEXUMUNYECKKX,

He(pTenepepabaTbiBaKOLLNX N XUMUYECKUX NMPON3BOACTB.
PacueT Ha NPOYHOCTL: yueb.-MeTof. nocobue

7.1.3. MeTognyeckune pa3paboTku
3arnasue
MaTtemaTnyeckne MeToabl MHTEpPNpeTaymm
3KCnepuMeHTa: yyeb. nocobue ans BY30B

MeToAbl aHaM3a U NHTepnpeTaLnm aKCnepumeHTa:
MOHOrpagmsa

Tenno-n maccoobMeH. TenIOTEXHNYECKUIA IKCNEPUMEHT:
CNpaBOYHUK

N3patenscTBo, rof
M.: Bbicw. LK.,
2005

M.: Anbha-M,
2008

M.: OOO "Toproso
-N3paTenbcKuii
Odom "APNC", 2010

N3patenscTBo, rof
M.:
MallnHOCTpOeHMe,
1989

M.. N3paTenbCcTBO
HOpaiit, 2014

M.: 3paTenscTBo
HOpaiit, 2014
AHrapck: Al'TA,
2004

AHrapck: Al'TA,
2014

M3patenscTBo, rof
M.: Bbicwl. WK.,
1989

M.: N34-80 MITY,
1990

M.: SHeprousgar,
1982

MHTepHeT”
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31 CemakuHa, O.K. MalunHbl 1 annapaTbl XMMUYECKUX, HedTenepepabaTbiBalOLLUX 1
He(bTeEXMMMYECKMX NPOU3BOACTB :y4yeb. nocobue / O.K. CeMakmHa ; TOMCKNIA MONUTEXHNYECKNI
YyHuBepcuTeT. - ToMcK : 34-80 TOMCKOro nonmMtexHnyeckoro yHmeepcurteta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TekCT : 3neKTPOHHbIN. - URL: https://znanium.com/catalog/product/1043924

32 lMoHwukapos, N. N. MawunHbl 1 annaparbl XMMUYECKUX NPOU3BOACTB U HedpTerasonepepaboTku:
YuebHuk / .M. MoHnkapos, M.I". FaiHynanH. - 2-e u3g., nepepab. n gon. - Mocksa : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3neKTPOHHbIA. - URL:
https://znanium.com/catalog/product/106863

33 KocMmuH, B. B. OcHOBbI Hay4HbIX nccnegoBaHunin (O6wmnin kypc) : yyebHoe nocobue / B.B. KocmuH.
— 4-e n3g., nepepab. n gon. — Mocksa :PUOP :MH®PA-M, 2019. — 238 c. + [lon. maTepuasbl
[@nekTpoHHbIN pecypc]. — (Bbicwee o6pa3oBaHue). — DOI: https://doi.org/10.12737/1753-1. -
ISBN 978-5-369-01753-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1062101
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7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns
7.3.1.1 Windows E3EDU Dev UpLSA [locyaapcTBeHHbIi KOHTpakT Ne 442019-004 o1 24.05.2019
CPOK feiicTBua 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akafemunyeckas nuueH3ns: cepninHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.3 Office Pro + Dev SL [[ocyaapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]

7.3.2 TepevyeHb UHPOPMALMOHHbIX CMPaBOYHbIX CUCTEM
7.3.2.1 EpuHOe OKHO foCTyna K MHhOpMaLMOHHbLIM pecypcam

7.3.2.2 NPBUNC

7.3.2.3 HayuHas anekTpoHHas 6bubnuoteka eLIBRARY.RU
7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaunoHHo-aHanntnyeckas cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06pa3oBaTe/IbHbIX TEXHO/IOT U
7.3.3.1 LMS Moodle
7.3.3.2 3BC Znanium

8. MATEPUNAJIbHO-TEXHNYECKOE OBECIEYEHWE NMPAKTUKW
8.1 [pakTnKa NPOBOAMUTCA Ha NPeANPUATUAX OCHALLEHHbIX COBPEMEHHbIM TEXHOIOTUYECKM
060py0BaHNEM, a TAKXKE B HAyYHO-UCCNe[0BaTE/IbCKUX U MPOEKTHO-KOHCTPYKTOPCKUX
opraHusauusx v naéopatopust AHFrapcKoro rocyapcTBeHHOr0 TEXHUYECKOTr0 YHUBEPCUTETA.

8.2 Ayp. 111, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblit kopryc Ne 2. YuebHble aygutopuu ans
NPOBeLeHNA YHeOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKMe CpeacTBa 00yyeHns: MybTuMeLMa
npoekTop - 1wWT.; 3KpaH - 1 WT.; MOHUTOP NpenogaBatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAno KOMIOHOK A/ BOCMpOu3BeeHUs ayamo dainna - 1 wrT.; yyebHO-HarnsgHble
noco6mns «3anopHo-peryanpytowas apmatypa» - 4 Wrt.; y4ebHO-HarnagHble nocoous
«TexHonornyeckue annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWt. Cneynann3nposaHHas
mebenb: focka (Menosast) - 3 WT.; CTON npenogasaTtens - 1 WT.; CTON KOMMbIOTEPHbIA - 1 WT.; CTyN
npenogaeatens - 2 WT.; CTON CTYAEHYECKNI ABYXMECTHbIM (WIT.) - 18 WT.; cKaMbs CTYfeHYecKas
[OBYXMecTHas - 18 wrT.; nektopckasa TpmbyHa - 1 wr.


https://znanium.com/catalog/product/1043924
https://znanium.com/catalog/product/106863
https://doi.org/10.12737/1753-1
https://znanium.com/catalog/product/1062101
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8.3 Aya. 112,665830, r. AHrapck, 72 kB-11, 4. 19, yue6HblIli kopnyc Ne 2. Y4yebHble ayaguTopumn ans
NPOBeLAEHNA YHEOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKNE cpeacTBa 0b6yyeHns: nabopaTopHas
yCTaHOBKa “M3yyeHne KMHETUKN TPaBUTALNMOHHOIO ocaxaeHma” - 1 wrT.; nabopaTtopHas
yCTaHOBKa “MccriefjoBaHNE PEXMUMOB ABUXEHUSA XUAKOCTU” - 1 wWT.; nabopaTtopHasa yCcTaHOBKa
“I'mgpaBnnyeckue ncnbliTaHua Tpyb6onpoBoaos” - 1 wT.; nabopaTtopHas ycTaHoBKa “McTeveHune
YKUAKOCTM M3 Hacagka” - 1 wT.; yuyebHO-HarnsgHoe nocobue “Oumnctka rasos” - 1 wr.;
nabopartopHas yctaHoBKa “M3yyeHne npouecca pektuukaymumn” - 1 wr.; nabopaTopHas ycTaHOBKa
“N3yyveHne ruapoaMHamMMKM TapenibyaTblX U HaCaL0UHbIX KOJIOHH” - 1 wWT; yyebHO-HarnagHoe
nocobue “9kcTpakuyma” - 1 wr. CneunannsmposaHHas Mebenb: focka (MenoBas) - 2 WT.; CTON
npenogasatens - 1wrt.; cTyn npenojasatens - 1 WT.; CTON CTYAEHYECKUIN ABYXMECTHbIN (WwT.) - 10
LIT.; CKamMbA CTyfeHYeckasd aByxmMecTHaa - 10 wr.

8.4 Ayp. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblit kopnyc Ne 2. Ayautopun ans
camocCToATeNbHON paboTbl. Cneynanm3mpoBaHHas Mmebenb: focka (Menosas) - 1 WT.; CTON
KOMMNbIOTEPHbINA - 20 WT.; cTyn - 20 WwT. TeXHUYecKne cpeacTBa 006yyeHns: MynbTuMema
npoekTop - 1wr.; aKpaH - 1wT.; MOHO6M0K - 20 LWIT.; KOMNJEKC ayAno KOMOHOK AN
BOCMpou3BeAeHNs ayamo (aina - 1 wT.; 4OCTYN B MHTEPHET CO BCeX paboymx MecT.

9. METOAMNYECKUME YKA3SAHUNA ONA OBYUAKOWNMXCA MO OCBOEHUNKO MPAKTUKW
MpakTnKa BKOYaeT B Ce65 CaMOCTOATe/IbHYI0 paboTy 06yyatoLMXCs U Yacbl Ha KOHTPO/b. 3a
06yyalLWMMNCs 3aKpennaeTca Ha NPeanpUATUN PyKOBOAMUTENb (MU PYKOBOAWUTENb HAy4YHO-
nccnefoBaTeNbCkoin paboTbl) M HazHAYaeTCA PyKOBOAUTENb NPAKTUKN OT yHUBepcuteTa. ObyyatoLimnecs
NOCELLAKT KOHCYbTaUUN PYKOBOAMTENA NPAKTUKNA OT YHUBEPCUTETA, KOTOPbIA B 3aBUCUMOCTMN OT
BblOpaHHON TeEMaTUKM HasHa4vaeT obydatomnmecs nHAnBMAyanbHoe 3ajaHme. ObpasoBaTe/ibHble
TEXHONOTMN: CAaMOCTOSITE/IbHOE UTEHME 00YYAKOWMMUCSH UHCTPYKTMUBHOW, MPOMN3BOACTBEHHON, HAYUHOW 1
CNpaBOYHOW NUTepaTypbl C NOCAeAYOWMUM NCNONb30BaHNEM MONYYEHHbIX 3HAHWI B npoLecce
BbIMOMIHEHNA 3a4a4 NPaKTUKK, NCNO/b30BaHNE UHTEPHET-PECYPCOB C LeNbo MHOPMALUOHHOIO
obecneveHuns npegMeTHOW ob6nacTu. 0o 3aBepLUEHNIO NPaKTUKN 00yyYatoLMecs 3aLliMLLaloT U CAAlT OTYET,
M [HEBHMK NO npakTuKe. Mo pe3ynbTataM NPOX0XAEHUA NPaKTUKN 06yYatoLLMMCS BbICTaBNAETCS 3a4eT C
OLLEHKOIA.



MUWHUCTEPCTBO HAYKW W BbICLLEFO OEPA30OBAHWA POCCUNCKON GEQEPALINNA

degepanbHOe rocyapcTBeHHOe 610APKETHOE 06pa30BaTe/IbHOE YUPEXKEHNE BbICLLETO

obpasoBaHUA

«AHIapCKUN rocyfapCcTBEHHbIA TEXHUYECKNA
(PIBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npod. CTOMMHa
«0? » 02 r.

BbinosiHeHME, MNOATOTOBKA K Mpoueaype 3alnTbl U
3alnTa BbIMYCKHOW KBaNnMPUKayMoHHOW paboThbl

paboyas nporpamma gMCcuUMUNAnUHbl (MOAYNSA)

3akpensieHa 3a Kagegpoik MalluHbl 1 annapaTbl XMMUYECKMX NPOM3BOACTB

Y4ebHbIi nnaH 215.04.02_TMwm3-25-1,2,3.plx
HanpasneHune "TexHonoru4yeckue MaLUUHbI
obopypoBaHue"
Keanutukauymsa MarucTp
®dopma 06yyeHus 3ao4Has
O61as 12 3ET
Yacos no yuyebHOMy 432 Bunabl KOHTPONA Ha Kypcax:
B TOM Yucne:
ayAMTOpPHbIE 3aHATUSA 0
caMmocToaTenbHas paboT 432

PacnpegeneHune 4acoB AUCLUNMHBI MO Kypcam

Kypc 3
o MToro
Bug 3aHATUI v P
Cam. paboTa 432 432 432 432

nToro 432 432 432 432
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Mporpammy coctaBun(un):
KTH, 3aB.kadp. MAXT1, Mogonnenos E.B.

PeLeH3eHT(bl):
KTH, 1-blii 3am. reH. aup. OO0 HTL, «MpkyTckHUNxummalwu», KysHeyos K.A.;

Pabouas nporpamMmma AUCLMMINHbI
BbinonHeHne, NogroToBKa K NpoLeaype 3aluThbl U 3almMTa BbiNYCKHON KBaMpUKaLNOHHOM
paboThbl

paspaboTaHa B cooTBeTcTBUN ¢ PTOC:

depaepanbHbIn rocyAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAAPT BbICLLIEr0 06pa3oBaHus - MarucTpaTypa no
HanpaBneHNo NoaroToBkM 15.04.02 TexHONOrn4yeckne MallnHbl 1 o6opyaoBaHue (Npukas MmMHOGpHayKK
Poccum ot 14.08.2020 r. Ne 1026)

CcoCTaBJ/ieHa Ha OCHOBaHUA yqe6Horo nnaHa:

HanpasneHue 15.04.02 "TexHo/MOrnyeckme malinHbl 1 06opyaosaHue”
0006peHHOro y4éHblM coBeTOM By3a 0T 29.05.2025 npoTokon Ne 05/25.

Pabouas nporpamma ogob6peHa Ha 3acefiaHun YMC hakynbTeTa

Cpok gericteusa nporpammbl: 2025-2028 yu.r.

MpoTtokon ot 04.07.2025 Ne 05/25

cTp. 2
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2.1

2.2

2.3
2.4
25

1. LEJTN OCBOEHNA ANCLUNTMNTNHDI
OnpegeneHne ypoBHSA NOATOTOBKM BbIMYCKHMKA K BbIMONHEHUIO 3aa4y Npo(eccMoHanbHOM
LeATeNbHOCTU U CTENEHW ero COOTBETCTBUA TpeboBaHUAM (heflepasibHOro rocyjapCTBEHHOIO
06pa3oBaTeNbHOr0 CTaHAapTa BbICLLIEro 06pa3oBaHMs HanpaBneHUs NoarotToekn 15.04.02 -
«TexHonornyeckne malluHol 1 060pyaoBaHue» (YpoBeHb MarucTaTypbl).

3akpenneHue, yrny6neHve n npoBepka 3HaHWIA CTYAEHTOB B 061aCTV TEXHOMOTMYECKUX MALLWH U
obopypnoBaHus.

2.3A0AYUN
BbinonHeHMe BbIMYCKHON KBaM(MUKALLMOHHON paboTbl, B KOTOPO MarnmcTpaHT [JO/MKeH
NPOAEMOHCTPUPOBATL CMOCOBHOCTL NOMyYaTh C MOMOLLbI UH(OPMALMOHHBIX TEXHONOTUA,
Hay4HOI M CNPaBOYHOWN NMTepaTypbl Pa3INYHbIE 3HAHWSA, YMEHUS N HABbIKW, B TOM YMC/e B
061acTV HOBbIX TEXHOMNOTUA, a TaK)Ke NPOAEMOHCTPMPOBaTb FOTOBHOCTb MCMO/b30BaTh UX B
NPaKTUYECKON AeATENbHOCTM.

MprobpeTeHne cNOCOOHOCTEN Ha NPaKTUKe NCNONb30BaTh HaBbIKM OpraHunsayum
nccnenoBaTenibCKOM paboThl.

MpnobpeTeHne cNOCOOGHOCTEN K MCNOMNb30BaHUKD METOA0B MAaTEMATUYECKOr0 MOAENNPOBaHNS.
MpuobpeTeHne cnocobHOCTe pazpabaTbiBaTb MaHbl MPOBEAEHUSA HAYYHbIX UCCNEL0BaHUNA.

MpuobpeTeHne cnocobHocTel 0bpabaTbiBaTh, aHANM3MPOBaTh U CUCTEMATM3NPOBATb HAay4HO-
TEXHUYECKYH MH(OopMaLMio, NPOBOAUTL MaTeHTHbIe UCCNef0BaHNA, BbINONHATbD TEXHUYECKME U
TEXHOMI0TMYEeCKNe pacyéTbl N0 NPOEKTaM, BbIMOMHATL TEXHUKO-3KOHOMUYECKUIA aHanun3
3(PheKTUBHOCTU MPOEKTA.

3. MECTO AnNCunnianHbl B CTPYKTYPE OOTI1

Limkn (pasgen) OOTT: 63.0.01(4)

3.1
311

3.1.2
3.13
3.1.4
3.15
3.1.6
3.1.7
3.18
3.1.9
3.1.10
3.111
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17
3.1.18
3.1.19
3.1.20
3.1.21
3.1.22

TpeboBaHMSA K NpeABapuTeIbHON NOATOTOBKE 06yyvatoLLerocs:
3awmTa NHTeNNeKTyanbHOW COBCTBEHHOCTH

CoBpeMeHHbIe MalMWHbI 1 annapatbl XMMUYECKUX NPON3BOACTB
TeopeTnyeckne OCHOBbI pacyeTa XMMMUYECKOro 060pyAoBaHus
TeopeTnyeckme OCHOBbI TEPMOAUHAMUKM

MaTemaTnyeckoe MoAeNMpoOBaHNe XMMUKO-TEXHONOTMYECKUX NPOLECCOB M 060py0BaHMSA
OCHOBbI Hay4YHbIX UCCNeA0BaHWUIA, OpraHM3auuns 1 NnaaHNMpoBaHne aKCnepumeHTa
CWCTEMHbIW aHannM3 1 MOLeNnpoBaHne

TexHuuyeckas gnarHocTunka

TexHonornyeckne nNpoLecchbl B XMMNUYECKOW NPOMbILLIEHHOCTM
KOHCTpynpoBaHMe 1 peXXxnMHas onTUMU3aLns XMMmMUYeCcKon TeXHUKN
Hafie>XHOCTb M A0NTOBEYHOCTL 060pyA0BaHMA

HoBble KOHCTPYKLUWOHHbIE MaTepuasbl

OnNTUMU3aLMA XUMUKO-TEXHONOTMYECKUX MPOLLECCOB

WckyccTBo genosoro obueHus

MeHegKMEHT Y MapKeTUHT

TexHonorns mMalwmnHo- 1 annapaTocTpoeHus

3Hepro- n pecypcocbepexxeHne B XMMMUYECKON TEXHOOrnN
TexHunyeckasa acTeTnka

YuebHas npakTuka: O3HakOMUTeNbHas NpakTuKa

[1enoBoi MHOCTPaHHbIN A3bIK

KomnbloTepHble TEXHOIOUN B MAaLLUHOCTPOEHUN

MaTtemaTuyeckne MeTOAbl B UHXEHEPUN

cTp. 3
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3.1.23 MawwuHbl 1 annapatbl HedTe- 1 rasonepepadaTbiBalOWNX NPeANPUATUAI
3.1.24 CAIIP xumMnyeckoro obopygosaHus
3.1.25 ®dunocodckune npobremMbl HAYKN N TEXHUKM

3.2 AucuMnavHbI U NPAKTUKWN, A5 KOTOPbIX OCBOEHWE AaHHOW ANCUMNANHBI (MOAyNs)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

3.2.1 3auimTa BblIMYCKHOWN KBaNM(MKaLNOHHON paboThl ABNSETCA 3aBepLUaroL MM 3Tanom NoAroTOBKU
MarmcTpa no HanpaefieHU0 NOoAroToBku 15.04.02 "TexHonornyeckne mawmHbl 1 060pyaoBaHue".

4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVCUUNNAUNHBI (MOAY NS)

YK-1: CnocobeH 0OCyLLeCTBNATbL KPUTUYECKUIA aHann3 Npo6aeMHbIX CUTyauuin Ha OCHOBe
CMCTEMHOro nNoaxoja, BbipabaTbiBaTb CTPATErn0 AeNCTBNI

3HaThb:

YpoBeHb 1 006uWme, HO He CTPYKTYPUPOBaHHbIE 3HAHWUA METOA0B KPUTUYECKOT0 aHaim3a npobieMHbIX
CUTyayuii Ha OCHOBE CMCTEMHOIO NOAXO0AA, UCMONb3YEMbIE MPU PELLEHNN HAYUYHbIX U
npakTUYecKnx 3agay, CBA3aHHbIX C BbIMO/IHEHWEM BbIMYCKHON KBaNU(KaLMOHHOM paboTsl
006yu4aroLLerocst No HanpaBneHNO NOArOTOBKM "TexHONOrn4yeckne MallinHbl 1 060pyaoBaHue

YpoBeHb 2 chopmMUpoBaHHbIe, HO COofepiKalline oTae/lbHble MPo6esbl 3HAHUSA OCHOBHbIX MeTO0B
KPUTUYECKOr0 aHasm3a Npo6aeMHbIX CUTyaumMil Ha OCHOBE CUCTEMHOIO MOAX0Aa,
NCMOMb3yeMble NMPU PELLEHUN HAYYHbIX U NPAKTUYECKMX 38[a4y, CBA3AHHbIX C BbIMO/IHEHWEM
BbIMYCKHOW KBann(puKaLMOHHON paboTbl 06yYatoLwerocs no HanpasieHUO0 NOATOTOBKM
"TexHONOrnyeckne MawmHel 1 obopypoBaHme"”

YpoBeHb 3 CHOPMMPOBAHHbLIE CUCTEMATUYECKME 3HAHMNA METOA0B KPUTUYECKOrO aHann3a npobieMHbIX
CUTYyaLUin Ha OCHOBE CUCTEMHOrO NOAX0Aa, UCMO/b3yeMble MPU PELLEHNN HAYYHbIX U
NPaKkTUYeCKNX 3aJay, CBA3aHHbIX C BbINMONHEHNEM BblIMYCKHOW KBanU(pMKaLNOHHON paboTbl
obyuyaroLerocs no Hanpas/feHUO NOATOTOBKMN "TexHOoNornyeckme MalnHol 1 060pyaoBaHme

YmeTb:

YpoBeHb 1 4aCcTUYHO NPOBOAUTb KPUTUYECKUIA aHanmn3a NPo61eMHbIX CUTyaLMil Ha OCHOBE CUCTEMHOIO
noAxoja npuv pelleHnn 3afay, CBA3aHHbIX C BbIMOMHEHWEM BbINMYCKHON KBaNU(MUKALMOHHOW
paboTbl 00yyaroLLeroca no HanpaBAeHMIO MOArOTOBKM "TeXHON0rMYecKne MamHbl 1
ob6opygoBaHue"

YpoBeHb 2 NPOBOAWUTb KPUTUYECKUIA aHanmn3a npo6aemMHbIX CUTyaLuii Ha OCHOBE CUCTEMHOIO NOAX0Aa,
HO MCNbITbIBATb 3aTPYAHEHUS MNPU BbIOOpe fanbHeNLen cTpaTernn AeiicTBUA NpU peLueHnn
3a/iay, CBA3aHHbIXC BbIMOTHEHMEM BbIMYCKHON KBaNn(MUKaLNOHHON paboThl 0byyatoLlerocs
Mo HanpaB/IeHWO NMOATOTOBKM "TexHONOrnyeckne MalinHbl 1 06opygoBaHme”

YpoBeHb 3 MpPOBOAUTb KPUTUYECKUIA aHanmn3a npobaemMHbIX CUTyaluii Ha OCHOBE CUCTEMHOIMO NoAxoAa, a
TakXXe BblpabaTbiBaTb CTpaTErnio AeNCTBUIA NPU pPeLleHnn 3afay, CBA3aHHbIX C BbINMOIHEHUEM
BbIMYCKHOW KBaNM(MKaLMOHHON paboTbl 06yyatoLLerocs no HanpasneHNO NOATOTOBKM
"TexHoNnornyeckne mawmHol 1 obopysosaHme”

Bnagetsb:

YpoBeHb 1 B Lie/IOM YCMELWHO, HO HE CUCTEMATMYECKOe NPUMeHeHNe TEXHOMOM Ml KPUTUYECKOr0 aHanunsa
NPO6aeMHbIX CUTYaUniA B npoLecce BbIMOMHEHUS, NOATOTOBKM W 3aLUTbl BbIMYCKHOWA
KBaMPUKaLMOHHON paboTbl 06yyatoLerocs No HanpaBneHNIO NOLFOTOBKM
"TexHONorMyeckne MawmHel 1 obopypoBaHme”

YpoBeHb 2 HaBblKaMu OCYLLECTB/IEHUS KPUTUYECKOTO aHann3a Nnpo6aeMHbIX CUTyaunin no teme
BbIMYCKHOW KBaM(PUKaLMOHHON paboTbl Ha OCHOBE CUCTEMHOIO NOAX0AA, HO UCMbITbIBATb
3aTpyAHeHMs Npwu 3awmnTe paboTsl nepes rocyfapCTBEHHOM 3K3aMeHHaLMOHHOW KOMUCCUe

YpoBeHb 3 HaBblKaMu OCYLLECTB/IEHUS KPUTUYECKOTO aHann3a npobaemMHbIX CUTyaluii Ha OCHOBE
CMCTEMHOr0 NOAX04a WU HaBblKaMu BblpabaTbiBaTb CTpaTErno AeNCTBUIA NpU pelleHnn 3aaau,
CBSA3aHHbIX C BbIMO/IHEHNEM BbINYCKHOM KBaIM(PUKaLNOHHON paboTbl 06yyatoLLerocs rno
Hanpas/IeHNIO NOATOTOBKMN "TEeXHO/IOrMYecKne mawnHbl 1 060pyoBaHue”
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YK-2: CnocobeH ynpaBasiTb NPOEKTOM Ha BCEX 3Tamnax ero >XM3HeHHOro uMkKna

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE 3Tambl XXM3HEHHOTO LMKNA NPOEKTa, 3Tanbl pa3paboTKM 1 peanusauumn
npoekTa, MeToAbl pa3paboTKy 1 yrnpaBAeHUA NPOeKTaMm

YpoBeHb 2 Ha 6a30BOM YPOBHe 3Tarbl XXM3HEHHOTO LMK/a NPOEKTa, 3Tanbl pa3paboTKn 1 peannsaunm
npoekTa, METOAbl pa3paboTKX W ynpaBieHNs NPoeKTamu

YpoBeHb 3 B MOIHOM 06bEME 3Tanbl XU3HEHHOTO LKA NPOEKTA, 3Tanbl pa3paboTKu v peanusayuu
npoekTa, METOAbl pa3paboTKW W ynpaBieHNs NPoeKTamu

YMeTh:

YpoBeHb 1 Ha NOpOroBOM ypoBHe pa3pabaTbiBaTb NMPOEKT C YH4ETOM aHann3a afbTepHAaTUBHbIX BapuaHTOB
ero peanusauunun, onpepensaTb Lenesble 3Tanbl, OCHOBHble HanpaB/ieHUs paboT, 06bACHUTL
Leiv 1 chopmynmpoBaTh 3afja4um, CBA3aHHbIe C MOArOTOBKOWN M peannsaunein npoekTa,
ynpaeiAaTb MPOEKTOM Ha BCeX aTanax ero XXW3HeHHOro uukna

YpoBeHb 2 Ha 6a30BOM YpOBHE pa3pabaTbiBaTb NPOEKT C yYeTOM aHanun3a aNbTepPHATUBHbIX BapUaHTOB
ero peanusayuu, onpeaensTb LeneBble 3Tanbl, OCHOBHbIE HanpaBneHWs paboT, 0OBACHUTD
uenun 1 chopMynmpoBaTh 3aaun, CBsS3aHHbIe C NOAIOTOBKOW ¥ peann3aumein NpoekTa,
yNnpaBnsTb MPOEKTOM Ha BCEX 3Tanax ero XXM3HEHHOT0 LuKna

YpoBeHb 3 B MOSHOM 06beMe pa3pabaTbiBaTb MPOEKT C yYETOM aHanM3a anbTePHATUBHbLIX BapUaHTOB ero
peanusaunmn, onpesensTb LieNeBble 3Tarnbl, OCHOBHbIE HanpaB/eHNs paboT, 06BACHUTL LEen 1
chopmMynuMpoBaTh 3afaun, CBs3aHHble C NOATOTOBKON U peann3auueli NpoekTa, ynpasnsTb
MPOEKTOM Ha BCEX 3Tanax ero XXM3HeHHOro Lukna

Bnagethb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE METOAMKaMU pa3paboTKu v yrnpasieHnsa NPpoeKToM, METOAaMUN OLEHKHN
noTpe6bHOCTKN B pecypcax v ahPEKTUBHOCTM NpoeKTa

YpoBeHb 2 Ha 6a30BOM YpOBHe MeTOAMKAMMW pa3paboTKy 1 ynpaBieHUs NMPOeKTOM, MeTO4aMmn OLeHKM
noTpe6bHOCTKN B pecypcax v 3 PEeKTUBHOCTM NpoeKTa

YpoBeHb 3 B NOSIHOM 06beME MeTOAMKaMMN Pa3paboTKM 1 ynpaBieHUs NPoeKTOM, METO4aMU OLEHKM
NoTPe6HOCTM B pecypcax U apHeKTUBHOCTN NPOEKTa

YK-3: CnocobeH opraHn3oBbiBaTb 1 PYKOBOAUTbL paboTo KOMaH/bl, BbipabaTbiBas KOMaHAHYO
cTpaTervo 418 JOCTUXXKEeHUSA MOoCTaB/IeHHON Lenu

3HaTb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE METOAUKM (hOPMUPOBAHNA KOMAHA, MeTOAbl 3P(HEKTUBHOTO
PYKOBOACTBa KOJINEKTUBAMMW, OCHOBHbIE TEOPUM NNAEPCTBA U CTUIWN PYKOBOACTBA

YpoBeHb 2 Ha 6a30BOM YPOBHe MeTOAMKN (DOPMUPOBAHNA KOMAH[, MeToAbl 3(hPeKTUBHOI0 PyKOBOACTBA
KO/INEKTUBAMM, OCHOBHbIe TEOPUM IMLAEPCTBA U CTUWN PYKOBOACTBA

YpoBeHb 3 B MOIHOM 06beMe METOAMKM (HOPMUPOBAHMS KOMaHL, MeToAbl 3h(HEKTUBHOIO PYKOBOACTBA
KONNEeKTUBaMU, OCHOBHbIE TEOPUU IMAEPCTBA U CTUIM PYKOBOACTBA

YMeTh:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb MiaH rPynmnoBbIX U OPraHn3aLMoHHbIX KOMMYHUKaL W
npuv NOAroToBKe W BbIMOSIHEHWUW NPOeKTa, CPOPMYINPOBaTh 3a4aumn YneHam KOMaHAabl AN
JOCTVXXEeHNS MOCTaBNEHHOW Lenn, pa3padbaTbiBaTb KOMaH/AHYO CTpaTeruo, NPUMEHATb
3 (PeKTUBHbIE CTUIN PYKOBOACTBA KOMaHAOW AN [OCTUXEHMA NOCTaBNEHHON Lenn

YpoBeHb 2 Ha 6a30BOM ypOBHe pa3pabaTbiBaTb MfiaH rpynmnoBbIX U OPraHN3aLnoOHHbIX KOMMYHUKaLNi
npwv NOAroTOBKe W BbIMOSIHEHWUW NPOeKTa, CPOPMYINPOBaTh 3afaumn YneHam KOMaHA4bl AN
JOCTMXEHMA NOCTaBNEHHON Lenn, paspabaTbiBaTb KOMaHAHYI CTpaTernto, NPUMeHsTb
3 (PeKTUBHbIE CTUIN PYKOBOACTBA KOMaHAOW AN [OCTUXEHMSA NOCTaBNEHHON Lenn

YpoBeHb 3 B MOMHOM 06beme pa3pabaTbiBaTb NaaH rpynmnoBbiX M OPraHN3aLunOHHbIX KOMMYHUKaLMIA npu
NMOArOTOBKE W BbIMOMHEHUM NPOEKTA, CHOPMYNMPOBAThL 3aa4yn YneHaM KOMaHbl 4ns
AOCTMXEHMA NOCTaBNEHHON Lenn, paspabaTbiBaTb KOMaHAHYI CTpaTernto, NPUMeHsTb
3 (PeKTUBHbIE CTUIN PYKOBOACTBA KOMaHAOW AN fOCTUXEHMSA NOCTaBNEHHON Lenn

Bnagetsb:
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YpoBeHb 1 Ha NOPOroBOM YPOBHe YMEHMEM aHa/NM3MPOBaTh, NPOEKTUPOBATbL U OPraHM30BbIBaTb
MEeX/IMYHOCTHbIe, TPYNMNOBbIE M OPraHM3aLMoHHble KOMMYHMKALMN B KOMaHae Ans
LBOCTVXXEHUS MOCTAB/IEHHON Lienn, METOAaMMW OpraHn3aLuy 1 ynpasBneHus KonieKTUBOM

YpoBeHb 2 Ha 6a30BOM YPOBHE YMEHWEM aHa/IM3MpoBaTb, NPOEKTMPOBATb U OPraHN30BbIBATb
MEX/MYHOCTHbIE, FPYNMOBbIe Y OpraHM3aLnoHHble KOMMYHMKaLUM B KOMaHAe 415
AOCTUXKEHWS MOCTAB/IEHHON Lenn, MeToaamy opraHm3anmm u ynpaBneHns KonneKTuBom

YpoBeHb 3 B MOJHOM 06beMe YMeHWEM aHaNM3MPOBaTh, MPOEKTUPOBATL M OPraHM30BbIBATh
MEeX/IMYHOCTHbIe, TPYNMNOBbIE M OPraHM3aluMoHHble KOMMYHMKaLMX B KOMaHae Ans
AOCTMXKEHWS MOCTABMEHHON Lenn, MeTogamn opraHm3anmm u ynpaBneHns KonneKTuBom

YK-4: CnocobeH NpMMeHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHOMOMNK, B TOM YUC/E Ha
NHocTpaHHOM(bIX) A3blKe(ax), 4Na aKafeMMYecKoro n NnpoeccMoHanibHOro B3aMMoencTems

3HaThb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE MpaBu/ia U 3aKOHOMEPHOCTY IMYHOM U [e/10BON YCTHON U NMUCbMEHHOW
KOMMYHUKaL UK, COBPEMEHHbIE KOMMYHMKATUBHbIE TEXHOMOMMM Ha PYCCKOM U MHOCTPaHHOM
A3blKax, CyLLecTBYHLLIMe NpohecCuoHanbHble coobwecTsa A48 NPOMPeccMoHanbLHOro
B3aMMOJECcTBMSA

YpoBeHb 2 Ha 6a30BOM ypOBHe npaBu/ia 1 3aKOHOMEPHOCTM IMYHOM U AeN0BOIN YCTHOM Y MUCbMEHHOM
KOMMYHMWKaLMW, COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHONOTUN HA PYCCKOM M UHOCTPAHHOM
f3blKax, CyLLeCcTBYHOLLNE NpothecCcroHanbHbie coobLwecTsa Ans NpoeccnoHanbHoro
B3aMMO/eCcTBMSA

YpoBeHb 3 B MNO/HOM 06beme npaBusia ¥ 3aKOHOMEPHOCTMW IMYHON W AeN0BOW YCTHOM Y MUCbMEHHOM
KOMMYHMWKaLMW, COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHOMOTUN HA PYCCKOM M MHOCTPaAHHOM
A3blKax, CyLLeCcTBYHOLLNE NpotheccroHanbHbie coobLWwecTBa A NpoeccnoHanbHoro
B3aMMOJECTBMSA

YmeTb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE NMPUMEHATb Ha NPaKTUKE KOMMYHUKaTUBHbIE TEXHONOTUU, METOAbI U
Crnoco6bl AeN0BOro 06LLEHNA ANS aKaJeMMYECKOTro 1 NPOMECCNOHANbLHOI0 B3auMOAECTBMUS

YpoBeHb 2 Ha 6a30BOM YPOBHe NMPUMEHATb Ha MPaKTUKe KOMMYHUKATUBHbIE TEXHONIOMUN, MeTOAbI 1
Crnoco6bl AeN0BOro 06LLEHNA A5 aKaJeMMYECKOTr0 1 NPOMECCUOHANbLHOI0 B3auMOAECTBMUS

YpoBeHb 3 B MNO/IHOM 06beMe NMPUMEHATH Ha MPaKTUKe KOMMYHUKATUBHbIE TEXHOOMUN, MEeTOAbI 1
cnocobbl Aen0BOro 06LWeHNs A5 akageMmnyecKoro 1 npotheccMoHanbHOro B3anmMogeicTBus

Bnagethb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE METOAMKON MEX/TMYHOCTHOIO 4eN0BOr0 06LIEHMSA HA PYCCKOM U
MHOCTPaHHOM A3blKax, C NPUMEHEHMEM NMPOGeCCUOHaNbHbIX A3bIKOBbIX (DOPM, CPeACTB U
COBPEMEHHbIX KOMMYHUKATUBHbIX TEXHOIOTUN

YpoBeHb 2 Ha 6a30BOM YPOBHE METOAMKOW MEX/MYHOCTHOIO Ae/I0BOro 06 EHNS HA PYCCKOM U
MHOCTPaHHOM A3blKax, C NPUMEHEHMEM NMPOGeCCUOHaNbHbLIX A3bIKOBbIX (DOPM, CPeACTB U
COBPEMEHHbIX KOMMYHUKATUBHbLIX TEXHO/IOTMUI

YpoBeHb 3 B MO/HOM 06beMe METOANKOM MEX/IMYHOCTHOIO Ae/I0BOro 06LWEHNS HAa PYCCKOM U
MHOCTPaHHOM A3blKax, C NPUMEHEHEM NMPOGeCCUOHANIbHbIX A3bIKOBLIX (POPM, CPeACTB U
COBPEMEHHbIX KOMMYHUKATUBHbIX TEXHOIOTMUN

YK-5: CnocobeH aHann3MpoBaTb M y4nMTbiBaTb pasHoobpasme Ky/bTyp B npouecce
MEXKY/NbTYPHOro B3anMofencTBns

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YpOBHE 3aKOHOMEPHOCTU M 0COBEHHOCTU COLMaibHO-UCTOPUYECKOTO pPasBmTus
pasINYHbIX KYIbTyp, 0COGEHHOCTU MEXKY/NbTYPHOro pasHoo6pasns o6wecTsa, npasmia u
TEXHONOTMM 3PHEKTUBHOTO MEXKYNbTYPHOI0 B3auMOLeNCTBUSA

YpoBeHb 2 Ha 6a30BOM YPOBHe 3aKOHOMEPHOCTU U OCOOEHHOCTM COLMANbHO-UCTOPUYECKOTO PasBmUTUA
Pa3IMYHbIX KyNbTyp, 0COOEHHOCTU MEXKYNbTYPHOr0 pa3Hoo6pasns o6LiecTBa, Npasuia u
TEXHONOTMM 3PHEKTUBHOTO MEXKYNbTYPHOI0 B3aUMOLEeNCTBUSA

YpoBeHb 3 B NOSIHOM 06beMe 3aKOHOMEPHOCTU M 0COOEHHOCTU COLMANbHO-UCTOPUYECKOTO Pa3BUTUSA
pasNYHbIX KYNbTyp, 0COGEHHOCTU MEXKY/NbTYPHOro pasHoo6pasns obuiecTsa, npasuia u
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TEXHONOTMM 3 (PEKTUBHOTO MEXKY/IbTYPHOr0 B3aMMOLENCTBUSA

YMeTb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHE MOHUMATb U TOIEPAHTHO BOCMPUHUMATb MEXKY/bTYPHOE
pazHoobpa3une o6LLecTBa, aHa/IM3MpPoBaTb U yUNTbIBaTh pa3Hoobpasme KynibTyp B npouecce
MEeXKy/NbTYPHOro B3aMMOLENCTBUSA

YpoBeHb 2 Ha 6a30BOM YPOBHe NMOHWMaTb M TO/IEPaHTHO BOCNPUHUMATb MEXKYNbTYpHOEe pa3Hoo6pasme
o6LLecTBa, aHa/IM3NPOBaTb M YUUTbIBATb pasHoo0bpasne KynbTyp B MPOLECCE MEXKY/IbTYPHOTO
B3aMMO/elicTBMSA

YpoBeHb 3 B NOIHOM 06bEME MOHUMATb M TONEPaHTHO BOCMPUHUMATbL MEXKYNbTYPHOE pasHoobpasune
obuiecTBa, aHaIM3MPOBaTb N yUnTbIBaTb pasHOO6pasme KynbTyp B NPOLEecce MeXKy/NbTYypPHOro
B3aMMO/ecTBMSA

Bnagetsb:
YpoBeHb 1 Ha NOpPOroBOM YPOBHE METOAaMU U HaBbiKaMy 3DPEKTUBHOIO MEXKY/bTYPHOIO
B3aMMO/eCcTBMSA

YpoBeHb 2 Ha 6a30BOM YPOBHE METOAAMU N HaBbiKaMMn 3PHEKTUBHOIO MEXKY/TbTYPHOTO
B3aMMO/eCcTBMSA

YpoBeHb 3 B MOIHOM 06beMe METOAaMMU M HaBblKaMu 3P(EKTUBHOIO MEXKY/IbTYPHOIO B3aMMOeicTBuA

YK-6: CnocobeH onpefenaTb U peann3oBbliBaTb NPUOPUTETbI COOCTBEHHOM LeATENIBHOCTU U
cnocobbl ee COBEPLUEHCTBOBaHMUA Ha OCHOBE CaMOOLEHKM

3HaThb:

YpoBeHb 1 Ha NOPOroBOM ypOBHe MeTOAMKW CAMOOLEHKW, CAMOKOHTPOSA U CamMOpa3BUTUSA ¢
ncnonb3oBaHNEM NOAXOL0B 340p0BbecOepeKeHuns

YpoBeHb 2 Ha 6a30BOM ypPOBHEe METOAMKN CAMOOLLEHKM, CAaMOKOHTPOS 1 camopa3BuTuhA C
ncnonb30BaHNEM NOAXOL0B 340p0BbecOepeKeHuns

YpoBeHb 3 B MOMHOM 06bEME MeTOAMKN CaMOOLEHKN, CAMOKOHTPOSA U CamMOpa3BUTUSA C MCMO/Tb30BaHNEM
NnoAxXo40B 340p0BbechepexxeHuns

YMeTh:

YpoBeHb 1 Ha NOPOroBOM YpPOBHe peluaTb 3a4a4yy COOCTBEHHOM0 JIMYHOCTHOMO U NPOJeCCUOHANBHOIO
pasBUTUA, ONPELENATb U peann30BbiBaTb NPUOPUTETLI COBEPLUEHCTBOBAHUS COOCTBEHHOM
[NeATeNbHOCTN, MPUMEHATH METOAUKN CAMOOLIEHKN 1 CAMOKOHTPOSA, MPUMEHATL METOANKM,
NO3BONAOLWME YNYULINTL N COXPaHUTb 340P0BbE B NMPOLECCE XXU3HELEATEIbHOCTH

YpoBeHb 2 Ha 6a30BOM YpPOBHe pellaTb 3aa4yn CO6CTBEHHOIO JIMYHOCTHOIO U NPOJECCUOHANBHOTO
pasBuUTUA, ONPeAeNnsaTb U peann3oBbiBaTb NPUOPUTETLI COBEPLLUEHCTBOBAHMSA COOCTBEHHOI
[eATeNbHOCTU, NPUMEHATb METOANKM CaMOOLLEHKN U CAMOKOHTPOASA, NPUMEHATb METOANKM,
NO3BO/AKOLWME YYYLINTb U COXPAHWUTb 340P0OBbE B NPOLECCE XKNIHEAEATENbHOCTH

YpoBeHb 3 B NOSIHOM 06beMe peluaTb 3a4a4u COOCTBEHHOI0 JIMYHOCTHOIO U NPOQECCUOHANLHOTO
pasBuUTUA, ONPeAeNnsaTb U peann3oBbiBaTb NPUOPUTETLI COBEPLLUEHCTBOBAHMSA COOCTBEHHOI
[eATeNbHOCTU, MPUMEHSATL METOANKMN CAMOOLLEHKMN U CAMOKOHTPO/IA, NPUMEHATb METOANKM,
NO3BO/AKOLWME YYYLINTb U COXPaHWUTb 340P0OBbE B NPOLECCE XKNIHEAEATENbHOCTH

Bnapgetsb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE TEXHOJ/IOrMAMUN U HaBblKaMy YNpaB/ieHNs CBOel Mo3HaBaTeNbHOW
[eATeNbHOCTLIO U ee COBEPLUEHCTBOBAHMA Ha OCHOBE CaMOOLLeHKN, CAMOKOHTPOA U
NPUHLUNOB camo06pa3oBaHNs B TEHEHME BCEM XKMU3HU, B TOM YKUC/Ie C UCMONb30BaHNEM
3fopoBbecbeperarLLnX NOAX0A0B U METOAUK

YpoBeHb 2 Ha 6a30BOM YPOBHE TEXHO/IOrTUSMU U HaBbIKaMU yNpaBieHUsi CBOeW No3HaBaTe/IbHOW
[eATeNbHOCTbIO M ee COBEPLUEHCTBOBAHMA HA OCHOBE CaMOOLLeHKN, CAMOKOHTPO/A U
NPVHLUNOB camo06pa3oBaHNs B TEHEHME BCEM XKMU3HU, B TOM YKUC/Ie C UCMO/b30BaHNEM
3f0poBbecbeperarLLnX NOAX0A0B U METOAUK

YpoBeHb 3 B MO/HOM 06beMe TEXHOIOTUAMW N HaBblKaMyn YNpaBfieHUs CBOei No3HaBaTeIbHOW
[eATeNbHOCTbIO M ee COBEPLUEHCTBOBAHMA HA OCHOBE CaMOOLLeHKN, CAMOKOHTPO/A U
NPVHLUNOB camM006pa3oBaHNs B TeHEHME BCEN XXMU3HU, B TOM YKUC/E C UCMONb30BaHNEM
3fopoBbecbeperarLLnX NOAX0A0B U METOAUK
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OlNK-1: CnocobeH hopMynmpoBaThb LIEIN 1 3aJa4un UCCreoBaHUs, BbIABASATb MPUOPUTETbI
pelleHns 3ajad, BblonpaTb 1 co3gaBaTb KPUTEPUN OLLEHKWN pe3ysibTaToB UCCNefoBaHUs;

3HaThb:

YpoBeHb 1 MeTOAbl NOATOTOBKM W OpraHM3aLum Hay4yHoro uccnefoBaHuns, KpUTepumn OLeHKN pe3ynbTaToB
nccnefosaHus

YpoBeHb 2 MeTOoAbl MOATOTOBKM W OpraHm3aLum Hay4yHoro uccnefoBaHuns, KpUTepumn OLeHKN pes3ynbTaToB
nccnefoBaHns, COBPEMEHHbIe METOAbl AKCNEPUMEHTabHbIX UCCNef0BaHWIA 1 06paboTKK
pe3ynbTaToB IKCNEPUMEHTaNIbHbLIX UCCNe0BaHUA

YpoBeHb 3 MeTOAbl NOATOTOBKM W OpraHM3aunm HayyHoro UccnefoBaHus, KpUTEPUN OLEHKMN pe3ybTaToB
nccnefoBaHns, COBPEMEHHbIE METOAbI AKCNEPUMEHTaNbHbIX UCCNeA0BaHMIA 1 06paboTKK
pe3ynbTaToB IKCNEPUMEHTa/IbHbLIX UCCEL0BAHUIA, HAYYHblE OCHOBbI OpraHusayun Tpyaa
nccnegosarens

YMeThb:

YpoBeHb 1 €aMOCTOSTENbHO MPOBOAUTL 0606LLEHHbIV aHann3, BbIABNATL NPUOPUTETHI PELLEHMNA 3a4a4

YpoBeHb 2 CaMOCTOSITENbHO MPOBOAUTL 0606LLEHHbIN aHan3, POPMUPOBATL Lieflb U 3a4a4n
nccnefoBaHWi, BbISBAATL NPUOPUTETHI peLleHns 3a4ad, Bblonpatb METOANKN UCCeL0BaHNI
N NNaHupoBaTb Y NPOBOAMUTL IKCMepPUMEHTaNbHbIe UCC/eL0BaHUA

YpoBeHb 3  caMOCTOSITENLHO MPOBOAUTL 0606LLEHHbIV aHan3, POPMUPOBATL Lieflb U 3a4a4n
nccnefoBaHuiA, BbISBAATb NPUOPUTETHI pelleHns 3a4ay, Bblonpatb METOANKN UCCNeLOBaHNI
M NNaHUPOBaTb MU NPOBOANUTL IKCNEPUMEHTa/IbHbIE NCCNeA0BaHMNA, NPOABNATbL UHULNATUBY B
Hay4YHbIX UCCNef0BaHNAX

Bnagethb:

YpoBeHb 1 MeTOAMKOM paboTbl C TEXHUYECKMMU CPeAcTBaMU U3MEPEHWI, KPUTEPUAMUN OLEHKN
pe3ynbTaToB MUCCe0BaHUA

YpoBeHb 2 MeTOAMKOW paboTbl C TEXHUYECKMMU CPeAcTBaMU U3MEPEHUIA, COBPEMEHHLIMU METOAMKAMU
N3MEPEHWNI, KPUTEPUAMUN OLEHKN pe3yNibTaToB UCC/ef0BaHUS

YpoBeHb 3 MeTOAMKOW paboTbl C TEXHUYECKMMU CPeAcTBAMU U3MEPEHUI, COBPEMEHHLIMU METOAMKAMU
N3MEPEHUNIA; KPUTEPMUAMUN OLLEHKWN Pe3ybTaToB MCCNeA0BaHNS; METOAMKON 06paboTKN AaHHbIX
9KCMNEPUMEHTOB N OLLEeHKW pe3ynbTaToB IKCMEepPUMEHTa/IbHbIX UCCNeL0BaHN

OMK-2: CrnocobeH oCyL,ecTBSATb IKCNEPTU3Y TEXHUYECKOW JOKYMeHTauMm npu peanmsaynm
TeXHO/I0rM4ecKoro npotecca;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE 3HAET MOPSAOK MPOBEAEHNS SKCNEPTMU3bl TEXHUYECKON AOKYMEHTaL NN
npu peannsalnm TeEXHOOTMYECKOro npotecca

YpoBeHb 2 Ha 6a30BOM YPOBHE 3HAET NOPAAO0K NPOBEAEHNS IKCNEPTMU3bl TEXHUYECKON AOKYMEHTaL NN
npu peannsauunm TeXHOMOITMYECKOro npowecca

YpoBeHb 3 Ha MPOABUHYTOM YPOBHE 3HAET NOPALOK NPOBeAEHUS IKCNEPTU3bl TEXHUYECKON
[LOKYMeHTauum npu peanusaymm TeXHONOMMYECKOro npotecca

YMeThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE MPOBOAMTbL 3KCNEPTU3Y TEXHUYECKOW AOKYMEHTaLUM nNpu peannsaunm
TEXHOJIONMYEeCcKOro npouecca

YpoBeHb 2 Ha 6a30BOM YpPOBHe MPOBOAUTL 3KCMEPTU3Y TEXHWYECKON AOKYMeHTauMM nNpu peanmsaumnm
TEXHOJIOrMYEeCcKOro npouecca

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE MPOBOAMTbL 3KCNEPTU3Y TEXHUYECKOM LOKYMEHTaLUu npu
peanu3auum TEXHONOTMYECKOro npouecca

Bnapgetsb:

YpoBeHb 1 HaBblKaMu NMPOBEAEHUSA IKCNEPTU3bI TEXHNUUYECKO JOKYMEHTALUMN NPK peanusaummn
TEXHO/0rMYeCcKOro npoLecca Ha NOporoBoM ypoBHe

YpoBeHb 2 HaBblKaMu NPOBEAEHNS IKCMEPTU3bl TEXHUYECKOW AOKYMEHTaLUN Npu peannsaymnn
TEXHOJIOrMYeCcKoro npowecca Ha 6a30BOM ypoBHe

YpoBeHb 3 HaBblKaMu NPOBEAEHNS IKCMEPTU3bl TEXHUYECKOW AOKYMEHTaLUN Npu peannsaymnn
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TEXHOMOrMYECKOro NpoLecca Ha NPOBMHYTOM YPOBHE

OlMK-3: CnocobeH opraHn3oBbIBaTb PadboTy KOMIEKTUBOB UCMONHUTENEN; NPUHMUMATD
NCMOJTHUTENbCKNE PELLEHUS B YCNOBUAX CNEKTPA MHEHWUIA; ONpefensaTh NOPSL0K BbIMO/IHEHUS
paboT, opraHn3oBbLIBaTb B NoApasfesieHMn paboTbl Mo COBEPLUEHCTBOBAHUIO, MOLEPHU3ALUN ~

YHU(UKaLNN BbINYCKAEMbIX U3JeNNA N NX 31EMEHTOB, pa3paboTKe NPOEKTOB CTaHAAPTOB U
cepTuukaTos, obecneuymBaTb afanTaynio COBPEMEHHbIX BEPCUIA CUCTEM yNpaBieHNA KauyeCTBOM K
KOHKPETHbIM YC/I0BMAIM NMPOU3BOACTBA Ha OCHOBE MeXAYHapOoAHbIX CTaHLapTOB;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE 3HAET MeTO/bl OpraHun3aluy paboTbl KONNEKTUBOB UCNONHUTENEN;
NOpPSALOK NPUHATUS UCNOSTHATENbCKUX PELLEHWIA B YCNOBUAX CMEKTPA MHEHWUIA; NOPAAOK
BbINO/IHEHWNS PaboT, cNOCObbLI opraHun3auum B nogpasgeneHun paboTbl no
COBEpLUEHCTBOBAHUIO, MOAEPHM3ALUMN N YHUDUKALUW BbINYCKAEMbIX U34ENNIA N UX
3N1eMEeHTOB, NOPAJOK pa3paboTKN NPOEKTOB CTAHLAPTOB U CEPTUHNKATOB, COBPEMEHHbIE
BEPCUY CUCTEM YNpaBNeHNs Ka4eCTBOM K KOHKPETHbIM YC/N0BMAM MPOM3BOACTBA Ha OCHOBE
MEXAYHapO4HbIX CTaHAapTOB

YpoBeHb 2 Ha 6a30BOM ypOBHe 3HaeT MeTOAbl OpraHu3aunmn paboTbl KONEKTUBOB UCMONHUTENEN;
NOPALOK NPUHATUS UCNOTHATENbCKUX PELUEHWIA B YCNOBUAX CMEKTPA MHEHWUIA; NOPAAOK
BbINOJIHEHMSA paboT, cNoco6bl opraHM3aumm B nogpasgeneHnm paboTsl No
COBEPLUEHCTBOBAHNIO, MOAEPHM3ALNMN N YHUDUKALUW BbINYCKAEMbIX U34ENNIA N UX
371EMEHTOB, NOPALOK pa3paboTKM MPOEKTOB CTaHAApTOB U CEPTUPUKATOB, COBPEMEHHbIE
BEPCUU CUCTEM YNpaBNeHNs Ka4eCTBOM K KOHKPETHbLIM YC/I0BMAM MPOM3BOACTBA Ha OCHOBE
MeXAYHapO4HbIX CTaHAAapTOB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE 3HAET MeTO/Abl OpraHusayuy paboTbl KONNEKTUBOB UCNONHUTENEN;
NOPSALOK NPUHATUS UCNOSTHATENbCKUX PELLEHWIA B YCNOBUAX CMEKTPA MHEHWUI; NOPAAOK
BbINO/IHEHNSA PaboT, cNOCO6bI OpraHM3aumm B nogpasgeneHnm paboTsl No
COBEpLUEHCTBOBAHUIO, MOAEPHM3ALNMN N YHUDUKALUW BbINYCKAEMbIX U34ENNIA N UX
371EMEHTOB, NOPALOK pa3paboTKM NPOEKTOB CTaHAApTOB U CEPTUPUKATOB, COBPEMEHHbIE
BEPCUN CUCTEM YNpaBieHNsA Ka4eCTBOM K KOHKPETHbIM YC/I0BMAM NPOU3BOACTBA HA OCHOBE
MeXAYHapOo4HbIX CTaH4APTOB

YmeTb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE OpraHM30BbIBaTb Pab0oTy KONNEKTUBOB UCNOMHUTENEN; MPUHUMATD
NCNOMIHUTENbCKME PELLEHNS B YCNIOBUAX CNEKTPA MHEHWIA; onpefensiTb NOPALOK BbINOIHEHUA
paboT, OpraHn30BbLIBaTL B NOApasfeneHnn paboTbl N0 COBEPLLUEHCTBOBAHMIO, MOLEPHU3AUNN U
YHU(MKALUN BbIMYCKaeMbIX U3LENNIA N X 3N1EMEHTOB, pa3paboTKe NPOEKTOB CTaHAAPTOB U
cepTudukatos, obecneunBaTb afganTaLnio COBPEMEHHbIX BEPCUIA CUCTEM yNpaB/ieHns
KayeCTBOM K KOHKPETHbIM YCNOBMAM NPOM3BOACTBA HAa OCHOBE MEXAYHapOAHbIX CTaH4apToB

YpoBeHb 2 Ha 6a30BOM YypPOBHe OpraHun30BbIBaTb paboTy KOMNEKTUBOB UCMONHUTENENR; NPUHUMATb
NCNOMIHUTENbCKME PELLEHNS B YCNIOBUAX CNEKTPA MHEHWIA; onpesensiTb NOPALOK BbINOIHEHUA
paboT, OpraHn30BbLIBaTL B NoApa3feneHnn paboTbl N0 COBEPLLUEHCTBOBAHMIO, MOEPHU3ALUN U
YHU(MKALUN BbIMYCKaeMbIX U3LENNIA N UX 3N1EMEHTOB, pa3paboTke NPOEKTOB CTaHAAPTOB U
cepTudukatos, obecneunBaTb aganTaLnid COBPEMEHHbIX BEPCUIA CUCTEM yNpaB/ieHns
KayeCTBOM K KOHKPETHbIM YC/NOBMAM NPOM3BOACTBA Ha OCHOBE MEXAYHapOAHbIX CTaHLapToB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHe OpraHM30BbIBaTb paboTy KONMEKTUBOB UCMONHUTENEN; NPUHUMATb
NCNOMIHATENbCKME PELLEHNS B YCNIOBUAX CNEKTPA MHEHWIA; onpefensiTb NOPALOK BbINOIHEHUA
paboT, OpraHn30BbLIBaTL B NoApasfeneHnn paboTbl N0 COBEPLLUEHCTBOBAHMIO, MOEPHU3ALNN U
YHU(MKALUN BbIMYCKaeMbIX U3LENNIA U UX 3N1EMEHTOB, pa3paboTke NPOEKTOB CTaHAAPTOB U
cepTudukatos, obecneynBaTb afganTaLnio COBPEMEHHbIX BEPCUIA CUCTEM yNpaB/ieHUs
KayeCTBOM K KOHKPETHbIM YC/NOBMSAM NPOM3BOACTBA HAa OCHOBE MEXAYHapOAHbIX CTaH4apToB

Bnapgetsb:

YpoBeHb 1 HaBblKaMW OPraHU30BbIBaTb PaboTy KOIEKTUBOB UCMONHUTENEN; NPUHUMATD
NCNOMTHUTENbCKME PELLEHNS B YCNIOBUAX CNEKTPA MHEHWIA; onpefensiTb NOPALOK BbINOHEHNA
paboT, OpraHn3oBbIBaTL B NoApa3fe/ieHnn paboTbl MO COBEPLUEHCTBOBAHMIO, MOAEPHMU3ALUN 1
YHU(DMKALUN BbIMYCKaeMbIX U3AENNIA N UX 3NEMEHTOB, pa3paboTke NPOEKTOB CTaHAAPTOB U
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cepTudukatos, obecneunBaTb afganTaLnid COBPEMEHHbIX BEPCUIA CUCTEM yNpaB/ieHns
KauyeCTBOM K KOHKPETHbIM YCNI0BMAM NPOU3BOACTBA HA OCHOBE MEXAYHapPOA4HbIX CTaHAApTOB
Ha NOpPOroBOM ypOBHE

YpoBeHb 2 HaBblKaMW OPraHn30BbIBaTh PAabOTY KONNEKTUBOB UCMONHUTENEN; NPUHMMATb
NCNOMTHUTENbCKME PELLEHNS B YCNOBUAX CNEKTPA MHEHWIA; onpefensiTb NOPALOK BbINOIHEHUA
paboT, OpraHM30BbIBaTb B MOAPa3Ae/eHNM PaboThbl MO COBEPLUEHCTBOBAHNIO, MOAEPHM3ALUN U
YHU(DMKALUN BbIMYCKaeMbIX U3LENNIA N UX 31EMEHTOB, pa3paboTke NPOEKTOB CTaHAAPTOB U
cepTudukatos, obecneynBaTh afanTaLUO COBPEMEHHbIX BEPCUiA CUCTEM YNpaBieHns
KayeCTBOM K KOHKPETHbIM YCNOBMAM NPOM3BOACTBA Ha OCHOBE MEXAYHapOAHbIX CTaH4apToB
Ha 6a30BOM YpPOBHe

YpoBeHb 3 HaBblKaMW OpPraHW30BbIBaTb Pab0OTYy KONNEKTUBOB UCMONHUTENEN; NPUHUMATD
NCNONHUTENbCKME PELLEHNS B YCNOBUAX CNEKTPA MHEHWUI; onpeaensiTb NOPSA0K BbIMOMHEHNS
paboT, OpraHn30BbIBaTb B NoApa3feneHnn paboTbl MO COBEPLUEHCTBOBAHMIO, MOAEPHM3ALUN 1
YHU(DMKALUN BbIMYCKaeMbIX U3AENNIA N X 3NEMEHTOB, pa3paboTKe NPOEKTOB CTaHAAPTOB U
cepTutmKaToB, obecneynBaTb agantayMo COBPEMEHHbIX BEPCUIA CMCTEM yNpaBneHns
KayeCTBOM K KOHKPETHbIM YCNOBMAM NPOM3BOACTBA Ha OCHOBE MEXAYHapOAHbIX CTaH4apToB
Ha NPOABMHYTOM YpPOBHe

OlNK-4: CnocobeH pa3pabaTblBaTb METOANYECKME N HOPMATUBHbIE JOKYMEHTbI NpPU peanmsalmm
paspaboTaHHbIX NPOEKTOB U MpOrpaMm, HanpaBJ/ieHHbIX Ha CO34aHune y3/10B U feTaneil MalluH;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHE COCTaB METOAMYECKOW M HOPMATUBHOWN AOKYMEHTaLNM,
paspabaTbiBaeMOl Npu peann3aLnum NpoeKToB U NPOrpaMm, HanpaseHHbIX Ha CO3j4aHune
y3/10B 1 AeTanei MallnH 1 annapaToB XMMUYECKUX NPON3BO/CTB

YpoBeHb 2 Ha 6a30BOM ypOBHe COCTaB MeTOAMYECKON M HOPMATUBHOM LOKYMEHTaLMuK, pa3pabaTbiBaeMol
npu peann3aLumn NPOEKTOB ¥ NPOrpaMM, Hanpas/ieHHbIX Ha CO34aHue y3/0B U feTasnel
MallWH 1 annapaToB XMMUYeCKUX MPOU3BOLCTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COCTaB METOAMYECKOW Y HOPMATUBHOW JOKYMeHTaLmu,
pa3pabaTbiBaeMoii Npu peanu3aLm NPoeKTOB U NPOrpamMmm, HanpasieHHbIX Ha CO3JaHue
Y3/10B 1 AieTaneil MallvH 1 annapaToB XMMUYECKUX NMPOU3BOLCTB

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb METOAUYECKUE M HOPMATUBHbIE AOKYMEHTbI NpK
peanusauuy pa3paboTaHHbIX NPOEKTOB M MPOrpaMM, Hanpas/ieHHbIX Ha CO34aHue Y3108 U
JeTaneil MallvH 1 annapaToB XMMUYECKUX NMPON3BOLCTB

YpoBeHb 2 Ha 6a30BOM YpoBHe pa3pabarbiBaTb METOAUYECKME N HOPMATUBHbIE LOKYMEHTbI MpK
peanusauuy pa3paboTaHHbIX NPOEKTOB M MPOrpaMM, Hanpas/ieHHbIX Ha CO34aHue Y3108 U
JeTaneil MallvH 1 annapaToB XMMUYECKUX NMPON3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE METOAMNYECKME N HOPMATUBHbIE AOKYMEHTLI NPU peanmsanun
pa3paboTaHHbIX MPOEKTOB M NPOrpaMM, HarnpaBfeHHbIX Ha CO3[jaHue Y3/10B 1 AeTanei MaluH
1 annapaToB XMMWUYECKNX NPOU3BOACTB

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMu pa3pabaTkyu MeTOLMYECKUX Y HOPMATUBHbIX LJOKYMEHTOB
npu peanu3auunmn pa3paboTaHHbIX MPOEKTOB U NPOrpamMmm, HarnpaBaeHHbIX Ha CO3JaHue y3/10B
M geTaneit MalmnH 1 annapaToB XMMUYECKUX MPOU3BOACTB B paMKaX BbIMO/IHEHWNSA BbIMYCKHOM
KBaNMPUKaLMOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM YpOBHe HaBblkaMy pa3pabaTku MeToANYECKUX U HOPMATUBHBIX JOKYMEHTOB Npwu
peanu3auny paspaboTaHHbIX MPOEKTOB 1 NPOrpaMM, HanpaB/iEHHbIX Ha CO3JaHue y3/108B 1
feTaneil MallnH 1 annapaToB XMMWYEeCKUX NPON3BOACTB B paMKax BbIMOMHEHUS BbIMYCKHOM
KBaIMPUKaLMOHHON paboThbl

YpoBeHb 3 Ha NPOLBUHYTOM YPOBHE HaBblkaMu pa3pabaTky MeToAUYeCKUX U HOPMaTUBHbLIX JOKYMEHTOB
npu peanusaumm paspaboTaHHbIX MPOEKTOB 1 NPOrpaMm, Harnpas/ieHHbIX Ha CO3jaHune Y3108
N fetanei MalnH 1 annapaTtoB XMMUYECKMX MPOU3BOACTB B paMKaX BbIMOSIHEHWUS BbIMYCKHOM
KBaNM(PUKaLMOHHON paboThbl
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OlNK-5: CnocobeH pa3spabaTbiBaTb aHA/IMTUUYECKNE N YNCIEHHbIE METO/bI NMPW CO3JaHuNn
MaTeMaTuUYecKMX Mogenei MalmnH, NPpMBOAOB, 060pPYyA0BaHNSA, CUCTEM, TEXHOMOM MYECKUNX
NpoLLeccoB;
3HaThb:
YpoBeHb 1 06LWKe, HO HE CTPYKTYPUPOBAHHbIE 3HAHMA aHAIMTUYECKUX U YNCIEHHbIX METOLOB,
MCNO/b3YEeMbIX MPX CO3AaHUN MaTemMaTMUYeCKUX MOAeNel MalwmnH, NpuBoLOB, 060pya0BaHNS,
CUCTEM, TEXHOMOTMMYECKUX MPOLLeccoB

YpoBeHb 2 chOpMMpPOBaHHbIE, HO COAEpPXKalllne OTAeNbHble MPO6Eebl 3HAHUS aHANUTUYECKNX U
YMCNIEHHbIX METOA0B, UCMO/b3YEMbIX MPU CO34aHUN MaTeMaTUYeCKUX MOLENen MalluH,
npuBoAoB, 060pyL0BaHNA, CUCTEM, TEXHOMOTNYECKUX NPOLLECCOB

YpoBeHb 3 CHOPMUPOBAHHbIE CUCTEMATUYECKNE 3HAHNS aHANIMTUYECKUX N YNC/IEHHbIX METO/0B,
MCNO/b3YeMbIX MPX CO3AaHUN MaTemMaTUUYeCKUX MOAeNen mMalwmuH, NnpuBoLoB, 060pya0BaHUS,
CUCTEM, TEXHO/IOTMYECKMX MPOoLLeccoB

YMeTh:

YpoBeHb 1 oOueHMBaTb 3PPEKTUBHOCTL, AOCTATOYHOCTb U Pe3yNbTaTUBHOCTb COBPEMEHHbIX
aHa/IMTUYECKUX N YACNIEHHbIX METOLOB MPW CO3AaHUN MaTeMaTUUYeCKUX MOAEeNeN MaLlVH,
np1MBOAOB, 060pYA0BaHNSA, CUCTEM, TEXHONOTMYECKMNX NMPOLECCOB

YpOBeHb 2 UCMO0/b30BaTb aHAIMTUYECKNE W YNCTIEHHbIE METOAbI ANt AOCTUXEHNS HEOOXO0AUMbIX
pe3ynbTaToOB B NpOLlecCe MOAeNMPOBaHMA MallWH, NPUBOLOB, 060PY0BaHMS, CUCTEM,
TEXHOMOrMYeCKMX NPOLLECCOB

YpoBeHb 3 paspabaTbiBaTb MaTeMaTUYeCKMe MOAENN MALUUH, NPUBOAOB, 060PYA0BaHUS, CUCTEM,
TEXHOMOrMYeCKMX NPOLLECCOB

Bnagetsb:

YpoBeHb 1 HaBblKaMU OLEHKU 3 (PEKTUBHOCTU, LOCTATOYHOCTU N Pe3yNbTaTUBHOCTM COBPEMEHHbIX
aHa/IMTUYECKUX U YAC/IEHHbIX METOLOB MPW CO3A4aHUN MaTemMaTUUYeCKUX MOoLeNel MaLlvH,
npuBoAoB, 060pyL0BaHNA, CUCTEM, TEXHONOTNYECKUX NPOLLECCOB

YpoBeHb 2 HaBblKaMy MCNO/b30BAHUS aHAIMTUYECKNX U YNCNIEHHbIX METOAbI AN LOCTUXKEHUA
HEe0BXO0AMMbIX pe3ybTaToB B NMPOLECCE MOAENMPOBAHUA MaLlUWH, NPUBOAOB, 060pyL0BaHUS,
CUCTEM, TEXHOMOTMYECKMX NPOLLECCOB

YpoBeHb 3 HaBblKamy pa3paboTKM MaTeMAaTUUYECKUX MOAEeNe MalluH, NPUBOLOB, 060PY0BaHNS, CUCTEM,
TEXHOMOrMYeCKMX NPOLLeCCOoB

OlNK-6: Crioco6eH ncnonb30BaTb COBPEMEHHbIE NHNDOPMALLMOHHO-KOMMYHUKaLWOHHbIE
TEXHO10r N, rnobasbHble MHDOPMaLMOHHbIE PeCYPChbl B HAYUYHO-UCC/e40BaTe/IbCKOW
LeATeNbHOCTH;

3HaThb:

YpoBeHb 1 Ha NOProBOM YpPOBHe COBPEMEHHbIE NH(OPMALMOHHO-KOMMYHUKALMOHHbIE, r106abHble
NH(OPMaLMOHHbIE PECYPCbl, UCMONb3YEMbIE B HAYYHO-UCCNeA0BaTeNbCKOW AeATeNIbHOCTH

YpoBeHb 2 Ha 6a30BOM YPOBHE COBPEMEHHbIE MHPOPMALMOHHO-KOMMYHUKALIMOHHbBIE, FN06aNbHble
NH(OPMaLMOHHbIE PECYPCbl, UCMONb3YEMbIE B HAYYHO-UCCNeA0BaTeNbCKOW AeATeIbHOCTH

YpoBeHb 3 Ha NPOLBUHYTOM YPOBHE COBPeMEHHble MHPOPMALLMOHHO-KOMMYHUKALNOHHbIE, FNobaNibHble
NH(OPMaLMOHHbIE PeCYpCbl, UCMONb3YEMbIE B HAYYHO-UCCNeA0BaTENbCKOW AeATeIbHOCTH

YMeTh:

YpoBeHb 1 Ha NOProBOM YpPOBHe NPOBOAUTL HayUHble NCCNeL0BaHNA N0 TEME BblMYCKHOM
KBanMMUKaLMOHHON paboTbl C MPUMEHEHNEM COBPEMEHHbLIX NHDOPMALMOHHO-
KOMMYHUWKALMOHHbLIX U rN106afbHbIX MHPOPMALMOHHBIX PECYPCOB

YpoBeHb 2 Ha 6a30BOM YPOBHe NPOBOAUTL HaYUYHble UCC/Ief0BaHUA NO TEME BblMYCKHOM
KBaIMPUKaLMOHHON paboTbl C MPUMEHEHNEM COBPEMEHHbLIX MHPOPMALMOHHO-
KOMMYHUWKALMNOHHbIX 1 r106anbHbIX NHHOPMaLMOHHbIX PECYpCcoB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE NPOBOAMUTbL Hay4YHble UCCNEL0BAaHMS MO TEME BbIMYCKHOM

KBanM(pUKaLMOHHON paboTbl C NPUMEHEHVEM COBPEMEHHbIX UH(OPMALNOHHO-
KOMMYHWKALUWOHHBIX U rNobanbHbIX MHHOPMALMOHHbLIX Pecypcos
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Bnagetsb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE HaBblKaMM MOMCKA Hay4YHO-TEXHUYECKON MH(opMaLnn Npu noMoLLu
COBPEMEHHbIX MHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONOTMMIA, FN06anbHbIX
NH(OPMaLNOHHbLIX pecypcoB

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblKaMW MOWUCKA Hay4YHO-TEXHUYECKON MH(OpMaLUN NPU MOMOLLK
COBPEMEHHbIX MHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONOTMMIA, FNo6anbHbIX
NH(OPMaLMOHHbLIX PecypcoB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKaMU MOUCKA HAYYHO-TEXHUYECKON MHOPMaLUM Npy NOMOLLK
COBPEMEHHbIX MH(OPMALMOHHO-KOMMYHUKALVOHHBIX TEXHONOTUMIA, TN06anbHbIX
MH(OPMaLMOHHBIX PECYpCOoB

OmNK-7: CrnocobeH pa3spabaTbiBaTb COBPEMEHHbIE 3KOIOTUYHbIE U 6e30MacHble MeTOAbl
payMoHasbHOro NCNo/b30BaHUSA CblPbEBbIX M AHEPTETUYECKNX PECYPCOB B MALLUMHOCTPOEHWUN;

3HaThb:

YpoBeHb 1 06LWKe, HO HE CTPYKTYPUPOBaHHbIE 3HAHMA COBPeMEHHbIX U 6e30MacHbIX MeTOL0B
paunoHanbHOro UCMoJb30BaHWA ChiPpbeBbIX U IHEPTETUYECKUX PECYPCOB B XMMUYECKOM
MaLLUNHOCTPOEHUN

YpoBeHb 2 chopmMuMpoBaHHbIe, HO COAepKallue oTAe/IbHble MPOo6esbl 3HAHUS COBPEMEHHbBIX U
6e3onacHbIX METOA0B PaLNOHaANIbHOI0 UCMO/b30BaHNSA CbIPbEBBLIX M 3HEPTETUYECKNX
PecypcoB B XMMWYECKOM MaLLUVHOCTPOEHMUM

YpoBeHb 3 cPOPMUPOBaHHbIE CUCTEMATUYECKNE 3HAHUA COBPEMEHHbIX M 6€30NacHbIX METOA0B
paunoHanbHOro UCMoJb30BaHWA CbiPpbeBbIX U IHEPTETUYECKUX PECYPCOB B XMMUYECKOM
MaLLIMHOCTPOEHUM

YMeThb:

YpoBeHb 1 4acTUYHO NPOBOAMTL aHaNN3 COBPEMEHHbIX M 6e30NacHbIX METOA0B paLnoHanbLHOro
NCNONb30BaHUA CbIPbEBbLIX Y 3HEPTETUUYECKMX PECYPCOB B XMMUYECKOM MaLUUHOCTPOEHUN

YpoBeHb 2 NpPOBOAWUTb aHa/IN3 COBPEMEHHbIX M 6€30MacHbIX MeTOA40B pauMoHanbHOr0 NCNOob30BaHNS
CbIPbEBbIX Y 3HEPTeTUYECKMX PECYPCOB B XMMMUYECKOM MallMHOCTPOEHMMU, HO UCMbITbIBATb
3aTpyAHEeHMs Npy BbIGOpe ONTMMasbHbIX METOA0B CBA3AHHbLIX C 9HEPro- u
pecypcocbepexxeHnem B XMMMUYECKOWM NPOMbILLNEHHOCTH

YpoBeHb 3 MNPOBOAMTL aHaNN3 COBPEMEHHbIX M 6e30NacHbIX MeTO0B paLMOHaIbHOr0 MCMO/b30BaHUS
CbIPbEBbIX 1 3HEPTETUYECKMX PECYPCOB B XMMMUYECKOM MAlUMHOCTPOEHMM, a TaKXe BblGUpaThb
ONTUMaNbHble METO/Abl NMPUN PeLleHN 3a4a4 CBA3aHHbIX C 3HEPro- 1 pecypcochepeXxeHmnem B
XVMWUYECKON NPOMbILLNEHHOCTH

Bnagetsb:

YpoBeHb 1 B L,eNOM YCMNELWHO, HO He CUCTeMaTUYeCcKoe NPUMEHEHNE COBPEMEHHbIX U 6e30MacHbIX
MEeTOA0B paLMOHanbHOro NCNOMb30BaAHNA ChIPbEBbLIX Y 3HEPTeTUUYECKNX PECYPCOB B
XUMUYECKOM MaLLIMHOCTPOEHUN

YpoBeHb 2 HaBblKamy Bbi6Opa COBPEMEHHbIX M 6e30MacHbIX MeTO0B PaLMOHabHOTO UCMO/b30BaHMS
CbIPbEBbLIX U 3HEPTeTUYECKUX PECYPCOB B XMMUYECKOM MALLIMHOCTPOEHWUW, HO UCMNbITHIBATbL
3aTpyfHeHWs B BbIGOPe ONTUMa/bHbIX PeLLeHNiA Npy peannsawum Toro UM NHOro
TEXHOMOrMYEeCKOro NpoLecca B XMMUYECKOW NMPOMbILLINEHHOCTY

YpoBeHb 3 HaBblKamy pa3paboTKu U BbiGOpa COBPEMEHHbIX U 6€30MacHbIX METOA0B pPaLMOHaNbHOTO
MCNONb30BaAHUSA ChIPbEBbIX U IHEPTETUYECKUX PECYPCOB B XMMUYECKOM MaLLUMHOCTPOEHUN,
BbIGMPaTb ONTUMa/IbHbIE PELLEeHNs NPY peannsalm TOro UM MHOTO TEXHONOTNYECKOTO
npouecca B XMMUYECKOI MPOMbILLINEHHOCTM

OlNK-8: CriocobeH pa3pabaTbiBaTb MeTOAUKY aHa/in3a 3aTpaTt Ha obecneveHne feaTeNIbHOCTH
NPOM3BOACTBEHHbIX NOAPa3AeNeHN;

3HaTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE COCTaB 3aTpaT Ha obecneyeHmne AeaTeslbHOCTU NPON3BOACTBEHHbIX
noapasaeneHuni

YpoBeHb 2 Ha 6a30BOM YPOBHe COCTaB 3aTpaT Ha o6ecrneyeHne AesATeNbHOCTM NPON3BOACTBEHHbIX
nogpasgeneHuii
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YpoBeHb 3 Ha NPOLBUHYTOM YPOBHE COCTaB 3aTpaT Ha obecneyeHune feaTeNbHOCTU NPOM3BOACTBEHHbIX
nogpasgeneHuii

YmeTb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHEe aHa/M3UPOBaTh 3aTPaThl Ha o6ecnevyeHne AeATeIbHOCTH
NPOU3BOACTBEHHbIX MOApa3LeNneHuni

YpoBeHb 2 Ha 6a30BOM ypPOBHe aHa/nM3npoBaTh 3aTpaTtbl Ha 06ecrneyveHne AesTeNbHOCTH
NPOU3BOACTBEHHbIX MOApa3LeNneHuni

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE aHa/IM3MpoBaTh 3aTpaThbl Ha obecneyeHne LeATeIbHOCTH
NPON3BOACTBEHHbIX MOApa3LeNneHuni

Bnagetsb:

YpoBeHb 1 Ha MOpPOroBOM YpOBHEe HaBblkamu pa3pabaTbiBaTb METOAMKY aHann3a 3aTpaT Ha obecrneyeHune
[eATeIbHOCTU NPOM3BOACTBEHHbLIX MOApPa3feneHuni

YpoBeHb 2 Ha 6a30BOM ypOBHe HaBblKaMu pa3pabartbiBaTb METOAMNKY aHann3a 3aTpaT Ha obecneyeHue
[eATeNIbHOCTU NPOU3BOACTBEHHbLIX MOApPa3feneHuni

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKkamu pa3pabaTbiBaTb METOAMKY aHann3a 3aTpar Ha
obecneyeHne AesTeNbHOCTM NPOMU3BOACTBEHHbLIX NOAPa3aeneHuni

OnNK-9: CrnocobeH pa3spabaTbiBaTb HOBOE TeXHO/IOTMYECKOe 060py0BaHMe;

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE TUNOBbIE KOHCTPYKLMU TEXHONOTUYECKOro 060pyA0BaAHMNA XUMMUYECKUX
NPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YPOBHE TUNOBbIE KOHCTPYKL MW TEXHONOTMYECKOro 060pyA0BaHNA XUMUYECKUX
NPOU3BOACTB

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE TUMOBbIE KOHCTPYKLMMN TEXHOOMMYECKOr0o 060pyL0BaHMA
XVMUYECKMNX NPON3BOACTB

YMeTh:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb HOBOE TEXHOOrMYeckoe 060pyaoBaHMe B paMKax
BbIMO/IHEHWA BbINMYCKHON KBaIMPUKALVOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM ypOBHe pa3pabaTbiBaTb HOBOE TEXHO/I0MMYECKOe 060pyA0BaHNe B paMKax
BbINO/IHEHWSA BbIMYCKHOM KBa/IM(PUKALNUOHHOWK paboThbl

YpoBeHb 3 Ha NPOABUHYTOM ypOBHe pa3pabaTbiBaTb HOBOE TEXHO/IOrMYeCKoe 060pyA0BaHME B paMKax
BbINO/IHEHWSA BbIMYCKHOM KBa/IMPUKALNUOHHOK paboThbl

Bnagetsb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKamu pa3paboTKyM HOBOTO TEXHOIOrMYECKOro 060pyA0BaHNA B
pamKax BbIMOIHEHWS BbIMYCKHON KBann(MKaLUNOHHO paboThl

YpoBeHb 2 Ha 6a30BOM YPOBHE HaBblKaMi pa3paboTKM HOBOrO TEXHONOrMYECKOro 060pyaoBaHnsa B
pamKax BbIMOIHEHWS BbIMYCKHON KBann(MKaLUNOHHO paboThl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMU pa3paboTKM HOBOTO TEXHONOMMYECKOro 060pyL0BaHUA B
pamKax BbIMO/IHEHWS BbIMYCKHOW KBaNM(pUKALUOHHONK paboThbl

OlNK-10: CnocobeH pa3pabaTbiBaTb METOANKN 0b6ecreveHUs NPOM3BOACTBEHHOM M 3KO/TOTMYECKOWA
6e3onacHOCTM Ha paboymx mecTax;

3HaTb:

YpoBeHb 1 06LKe, HO HE CTPYKTYPUPOBaHHbIE 3HAHWUA METOAMK 06ecneyeHns NPou3BOLCTBEHHON U
9KO/0rMyeckoin 6e30nacHOCTM Ha paboymx MecTax Mnpu peannsaunn TEXHOOrMYECKOro
npouecca B XMMUYECKOW NPOMbILLNEHHOCTM

YpoBeHb 2 chopMMpPOBaHHbIE, HO COAEPXKaLLMe OTAeNbHble MPO6Ebl 3HAHNA METOAUK 06ecneveHns
NPOW3BOACTBEHHOM M 3KO/IOrMYeCcKol 6e30NacHOCTM Ha paboumnmx MecTax npu peannsayumu
TEXHONOIMYEeCKOro npouecca B XMMUYECKOM NPOMbILLIEHHOCTK

YpoBeHb 3 CHhOpMMpPOBAHHbLIE CUCTEMATUYECKME 3HAHWUA METOANK 06ecrneveHns NPon3BOLCTBEHHON 1
9KO/M0rMyeckoin 6e30nacHOCTH Ha paboymx MecTax npu peannsaumm TEXHONOrMYECKOro
npouecca B XMMUYECKOW NPOMbILLIEHHOCTM

YMeTb:
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YpoBeHb 1 4acTUUYHO NPOBOAWUTL aHaNN3 METOAMK 06ecrneyeHns NPON3BOACTBEHHON M 3KOOTMYECKOA
6€30MacHOCTU Ha pabounx MecTax Npu peannsalum TeEXHOMOTMYECKOro npoLecca B
XUMUYECKOI NMPOMBbILLIEHHOCTM

YpoBeHb 2 MPOBOAUTL aHaIN3 MeTOAMK 06ecrneyeHns NPOM3BOACTBEHHOW M 3KONOTNYECKO
6e30MacHOCTM Ha paboymx MecTax Npu peannsaLmy TEXHONOMMYECKOro npouecca B
XMUMUYECKON NPOMBILLINEHHOCTW, HO UCMbITbIBATb 3aTPYAHEHNA NPY pa3paboTKe METOAUKM
ONS pelleHnsa KOHKPETHOM CUTYaunoHHONM 3agaqn npu peanusaymm Toro Uam MHOro
TEXHONOIMYECKOro NpoLecca B XMMUYECKOM NPOMbILLNEHHOCTH

YpoBeHb 3 papabaTbiBaTb ¥ MPOBOAMTL aHaNN3 METOANK 06ecrneYveHmns Npon3BOACTBEHHOW U
3KOMOrnYeckom 6e30nacHOCTU Ha paboumx MecTax nNpu peannsalum TEXHONOTMYECKOro
npouecca B XMMUYECKO/ NPOMbILLNEHHOCTM

Bnagetsb:

YpoBeHb 1 B LLe/IOM YCMNELWHO, HO He cucTeMaTUyecKkoe NpMMeHeHne MeToanK obecrneveHuns
NPON3BOACTBEHHOI 1 3KONOTMYeCcKon 6e30NacHOCTM Ha paboumx MecTax npu peanusauuu
TEXHOMI0TMYECKOro npouecca B XMMUYeCKOM NPOMbILLIEHHOCTH

YpoBeHb 2 HaBblKaMu BblOOpa MeTOANK 06ecneyeHns MPOU3BOACTBEHHOM 1 3KOOTMYECKOW
6€30MacHOCTM Ha paboumnx mMecTax Npu peannsalmy TEXHONOMMYECKOro npouecca B
XUMUYECKON NPOMBbILLIIEHHOCTH

YpoBeHb 3 HaBblkaMu Bbl6opa M pa3paboTKn MeTOANK 06ecnevyeHns NPON3BOACTBEHHOW U
9KO/0rMyeckoin 6e3onacHoOCTV Ha paboymx MecTax npu peannsaumm TeXHOOrMYECKOro
npouecca B XMMWYECKO/ NPOMbILLNEHHOCTM

OlK-11: Cnocob6eH paspabaTbiBaTb METOAbl CTAHAAPTHbIX UCNbITAHUIA NO onpeaeneHnt0 PU3NKO-
MeXaHWYeCKNX CBOMNCTB M TEXHO/IOTMYECKNX NoKa3saTesiei MaTepmnanos, UCMO/b3YeEMbIX B
TEXHOMOTMYECKMX MaLllnHax u 060pyaoBaHnu;

3HaThb:

YpoBeHb 1 Ha NOPOroBOM YPOBHE OCHOBHbIe METO/Abl CTaHAAPTHbLIX UCMNbITAHWIA MO ONpesesieHnIo
(hU3NKO-MeXaHUYECKNX CBOMCTB 1 TEXHONMOFMYECKNX NMOKa3aTeneil maTepuanos,
MCNO/b3YeMbIX B TEXHONOTMYECKMX MallMHaxX 1 060pyoBaHMm

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHbIe METOAbl CTAHAAPTHbLIX UCMbITAHUIA NO ONpefeneHnto PU3nKo-
MeXaHUYeCKUX CBOMCTB M TEXHOMOMMUYECKUX NoKasaTesieil MaTepuanos, UCMONb3yeMbIX B
TEXHOJIOFMYECKUX MallnHax 1 060pyLoBaHUM

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OCHOBHbIe METOAbI CTaHAAPTHbLIX UCMbITAHWIA NO ONpeAeneHnio
(hM3MKO-MEeXaHNYECKNX CBONCTB U TEXHONOTMYECKNX NOKasaTenein MmaTepumanos,
MCNOJIb3YeMbIX B TEXHOMOTMYECKMX MallMHaxX 1 060pyoBaHMm

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb MeTOAbl CTaHLAPTHbLIX UCMbITAHWUIA MO ONpeaesneHnto
(hM3MKO-MeXaHNYECKNX CBOMNCTB M TEXHONOIMUYECKNX NOKasaTeein MmaTepumanos,
MCNO/b3YeMbIX B TEXHONOTMYECKMX MallMHaxX 1 060pyoBaHMm

YpoBeHb 2 Ha 6a30BOM ypOBHe pa3pabaTbiBaTb METOAbl CTaHAAPTHbIX UCMbITAHWIA NO ONpeAeNeHnto
(hM3NKO-MeXaHNYECKNX CBONCTB M TEXHOMOMMUYECKNX NoKasaTesiein MaTepmanos,
NCNONb3yeMbIX B TEXHONOTNMYECKMX MallMHaX 1 060pyLoBaHnn

YpoBeHb 3 Ha NPOABUHYTOM YpPOBHe pa3pabaTbiBaTb MeTOAbl CTAHAAPTHbLIX UCMNbITAHUA N0 ONPeLeneHnto
(hM3MKO-MeXaHNYECKNX CBONCTB U TEXHONOMMUYECKNX NOKasaTenein MmaTepmanos,
MCNOJIb3YeMbIX B TEXHONOTMYECKMX MallMHaxX 1 060py[oBaHMm

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE HaBblKaMu pa3pabaTrbiBaTb METOAbl CTAHAAPTHbLIX UCMbITAHWUA NO
onpeaeneHnto MU3NKO-MexaHUUYeCKNUX CBONCTB N TEXHONOTMYECKMX MOKa3aTenen
mMaTepuanos, UCMNOJIb3YeMbIX B TEXHONOMMYECKMX MallMHaX 1 060pyL0BaHNM

YpoBeHb 2 Ha 6a30BOM ypOBHe HaBblKaMu pa3pabaTtbiBaTb METOAbI CTaHAAPTHbLIX UCMbITAHWIA NO
onpegeneHnto PU3NKO-MeXaHUUYeCKUX CBOMNCTB N TEXHONOTMYECKMX MOKa3aTenen
mMaTepuanos, UCMOJIb3YeMbIX B TEXHONOMMYECKMX MallMHaX 1 060py0BaHNM

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblkaMW pa3pabaTbiBaTb METO/Abl CTAHAAPTHLIX UCMbITaHWI NO
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onpeneneHnto CbI/I3VIKO-MeX6.HVILIeCKVIX CBOICTB 1 TEXHOMIOTMYECKMX NOKa3aTenen
MaTepunanoB, NCMNOJIb3YEMbIX B TEXHO/IOTUYECKNX MallNHaxX n 060py,ﬂ|OBaHI/II/I

OlK-12: CriocobeH paspabaTbiBaTb COBPeMEHHbIE METOAbl UCCNeL0BaHUA TEXHOOM MUYECKUX
MallnH 1 0bopyfoBaHUSA, OLeHNBaTb M NPeACTaBNATb pe3ynbTaTbl BbIMOJHEHHOW paboThl;

3HaTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE COBPEMEHHbIE MeTOAbl NCCNeA0BaHNA TEXHONOTUYECKNX MALLUH U
o6opypoBaHus

YpoBeHb 2 Ha 6a30BOM YpPOBHe COBPEMEHHbIE METOAbI UCCEeL0BaHNA TEXHOMOTMYECKNX MaLLUH W
obopyaoBaHus

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COBPEMEHHbIE METO/Abl UCCNEA0BAHNS TEXHONOTMYECKUX MaLllWH U
obopyaoBaHus

YMeThb:
YpoBeHb 1 Ha NOpPOroBOM YPOBHE OLLEHUBATb W NPeACTaBNATb pe3ybTaTbl BbIMOJHEHHOM paboThl

YpoBeHb 2 Ha 6a30BOM YPOBHE OLieHMBATbL W NPeACcTaBNATb Pe3ybTaTbl BbINOAHEHHON paboThl
YpoBeHb 3 Ha MPOABMHYTOM YPOBHE OLIEHMBATb W NPEACTaBNNATb pe3y/ibTaTbl BbIMONHEHHOW PaboThl

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE HaBblKaMu pa3pabaTbiBaTb COBPEMEHHbIE METOAbl UCCNeL0BaHNSA
TEXHONOTMYEeCKNX MallnH 1 060pyL0BaHUSA, a TAKXKe HaBblKaMW OLeHMBATb U NPeAcTaBnATb
pe3ynbTaTbl BbINONHEHHOWN paboThl

YpoBeHb 2 Ha 6a30BOM YpOBHe HaBblkamMy pa3pabaTbiBaTb COBPEMEHHbIE METO/bI UCC/eL0BaAHUSA
TEXHONOTMYECKNX MallnH 1 060pyL0BaHUSA, a TAKXKEe HaBblKaMW OLeHMBATb U NPeAcTaBnaTh
pe3ynbTaTbl BbINO/IHEHHON PaboThl

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMu pa3pabaTbiBaTb COBPeMeHHbIe MeTOAbl UCCNEef0BaHMA
TEXHO/IOTMYECKMX MallMH N 060pYA0OBaHNS, a TaK)Ke HaBblKaMy OLeHMBATb W NPeAcTaBNsTh
pe3ynbTaTbl BbIMOMNHEHHOW PaboThl

OlNK-13: CnocobeH pa3pabaTbiBaTb U MPUMEHATbL COBPEMEHHbIE LUM(POBbIE MPOrpammbl
NPOEKTUPOBaHNA TEXHO/IOTMYECKNX MaLIH 1 060pyJ0BaHUSA, anropuTMbl MOLENNPOBAHNUA NX
paboTbl U UCMbITAHNA UX PaboTOCNOCOBHOCTH;

3HaTb:
YpoBeHb 1 Ha MOPOroBOM YPOBHE COBPEMEHHbIE LM(POBbLIE NMPOrpaMMbl NMPOEKTUPOBAHNA
TEXHONOTMYEeCKNX MalunH 1 06opyaoBaHns

YpoBeHb 2 Ha 6230BOM YPOBHe COBPEMEHHbIE LU(POBbIE MPOrpaMmbl MPOEKTUPOBAHMNSA
TEXHONOIMYEeCKNX MalunH 1 060pyA0oBaHNsA

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE COBPEMEHHbIE LLU(POBbLIE MPOrpaMmmbl MPOEKTUPOBaHUA
TEXHO/IOTMYECKUX MalnH 1 060pyA0BaHNA

YMeThb:

YpoBeHb 1 Ha NOpPOroBOM ypoBHe pa3pabaTbiBaTb U NPUMEHATb COBPEMEHHbIE LU(POBbLIE MPOrpamMmMmbl
NPOEKTUPOBAHUSA TEXHONOTMYECKUX MallnH 1N 060pyA0BaHUS, anropuTMbl MOAENNPOBAHNS KX
PaboThl U UCMbITAHUSA UX PA6OTOCNOCOOHOCTM

YpoBeHb 2 Ha 6a30BOM YpOBHe pa3pabartbiBaTb U NPUMEHATL COBPEMEHHbIE LU(POBbIe NPOrpaMmbl
MPOEeKTUPOBAHMNA TEXHONOrMYECKMX MaLINH 1 060pYyL0BaHUA, anropuTMbl MOAENNPOBAHUS KX
paboTbl U UCMbITAHUA UX PabOTOCNOCOOGHOCTM

YpoBeHb 3 Ha NPOABUHYTOM YpPOBHe pa3pabartbiBaTb U MPUMEHATb COBPEMEHHbIE LM{POBbIE NMPOrpaMmbl
NMPOEeKTUPOBAHNA TEXHONOrMYECKMX MaLINH 1 060pYyL0BaHUSA, anropuTMbl MOAENNPOBAHUSA KX
paboTbl N UCNbITAHMA UX PaboTOCNOCOBHOCTH

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE HaBblKaMu pa3pabaTtbiBaTb U NPUMEHATb COBPEMEHHbIE LUK POBbIE
nporpamMmmbl NPOEKTUPOBAHMA TEXHOOTNYECKUX MaLLUH U 060pYyL0BaHNA, anropuTMbl
MOAENNPOBaHUSA UX paboThbl U MCMbITAHNSA UX PA6OTOCNOCOOHOCTM

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKamy pa3pabaTbiBaTb U MPUMEHNATL COBPEMEHHbIE LU(POBbIE
nporpamMmmbl NPOEKTUPOBAHNSA TEXHONOMMYECKMX MALLUMH U 060pYA0BaHUS, anropuTMbl
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MOZENNPOBaHUA UX paboTbl U UCNbITAHNSA UX Pa6OTOCNOCOBHOCTH

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblkaMU pa3pabaTbiBaTb Y NPUMEHSATb COBPEMEHHbIE LPOBbIE
nporpamMmmbl NPOEKTUPOBAHNSA TEXHONOTMYECKMX MALLUMH U 060pYyA0BaHUS, anropuTMbl
MOZENNPOBaHUA UX paboTbl U UCNbITAHNSA UX Pa6OTOCNOCOBHOCTH

OlNK-14: CnocobeH opraHn3oBbIBaTb M OCYLLECTBNATL NPOGEeCCUOHAIbHYIO MOAFOTOBKY MO
obpasoBaTefibHbIM Nporpammam B 0611aCTV MaLlNHOCTPOEHUSA.

3HaThb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE TEXHONOrMYeCcKoe 060pyLoBaHMe, TUNOBbIE KOHCTPYKLMUK, CNOCOObI 1
TEXHOIOTUIO M3rOTOBNEHMA AeTasiell U Yy310B MallMH 1 annapaToB XMMMUYECKUX NPOU3BOACTB

YpoBeHb 2 Ha 6a30BOM YpPOBHE TeXHO/OTMYeCKoe 060pyA0BaHNe, TUMOBbIE KOHCTPYKLMMK, CNOCOObI 1
TEXHO/IOTVNIO U3rOTOBNEHUS feTaneli 1 y3noB MaluH U annapaToB XMMUYECKUX MPOM3BOACTB

YpoBeHb 3 Ha NPOJBUHYTOM YPOBHE TEXHONOrMYecKkoe 060pya0BaHNe, TUMOBbIE KOHCTPYKLMKN, CNOCOObI
N TEXHOMOTMIO U3rOTOBNEHMWA AeTasiell U Y3/10B MalLMH M annapaToB XUMMUYECKUX
Nnpon3BoACTB

YMeTh:

YpoBeHb 1 Ha NOPOroBOM YPOBHE OPraHM30BbIBaTh U OCYLLECTBATL NPOecCMOHabHYIO MOATOTOBKY MO
o6pa3oBaTelbHbIM NporpammMam B 06/1aCTU MaLLMHOCTPOEHUSA

YpoBeHb 2 Ha 6a30BOM YPOBHE OPraHM30BbIBaTb W OCYLLECTB/ATb NMPOQPECCUOHaNbHYI0 MOATr0TOBKY MO
o6pa3oBaTeibHbIM NporpammMam B 06/1aCTU MaLLMHOCTPOEHNSA

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OPraHU30BbIBaTb M OCYLLECTBNATL NPOMECCHOHAIbHYIO NOATOTOBKY
no o6pasoBaTe/ibHbIM NPOrpaMMam B 06/1aCTU MaLIMHOCTPOEHUSA

Bnagetsb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE HaBblKaMW OPraHM30BbIBaTb U OCYLLECTBAATbL NPOECCUOHANBHYIO
NnoAroTOBKY Mo 06pa3oBaTe/lbHbIM NporpamMam B 06/1aCTU MaLIMHOCTPOEHNS

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKamMi OPraHW30BbIBaTb U OCYLLECTBAATL NPO(PECCUOHANBHYHO
noAroToBKY No o6pa3oBaTe/ibHbIM NpPOrpaMMam B 06/1acTU MallMHOCTPOEHUSA

YpoBeHb 3 Ha NPOABMHYTOM YPOBHE HaBblKaMW OPraHM30BbIBATb U OCYLLECTBAATbL MPO(eCCUOHaNbHYH
MnoAroToBKY No o6pa3oBaTe/ibHbIM NporpaMMam B 06/1acT MallMHOCTPOEHUA

MK-1: CnocobeH NpoBOAUTL NMATEHTHbIE UCC/ef0BaHMUA N ONPeLenaTb XapaKTepucTuKn nposyKumu

3HaThb:

YpoBeHb 1 OCHOBbI NPOBELEHNSA NATEHTHbIX UCCNeL0BaHNI, UMeTb YaCTUYHO NpeacTaB/ieHne 0
NaTEHTHOM MOMCKE U HaXO0XAEHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX PELLEHUI B X0A€
BbINO/IHEHWSA BbIMYCKHOM KBa/IMPUKALNUOHHOWK paboThbl

YPpOBeHb 2 OCHOBbI U METOAbl NPOBEAEHNSA NAaTEHTHbIX UCCNeL0BaHWIA, UMeTb NOSHOE NpeAcTaB/eHne O
NMaTeHTHOM MOWCKE M HaXOXAeHUN ONTUMaNbHbIX KOHCTPYKTUBHbIX peLleHuid B Xone
BbIMO/IHEHWA BbINMYCKHON KBaIMPUKALVOHHON paboThbl

YpoBeHb 3 OCHOBbI U METO/bl NPOBEAEHNSA NATEHTHbIX UCCNEeL0BAHNI, OCHOBHbIE XapaKTepuCcTUKN
NPOAYKLMMN BbIMYCKAEMOWA XUMNYECKON MPOMbILLIIEHHOCTbIO, UMETb NOTHOE NPeACcTaBaeHne o
NMaTeHTHOM MOWCKE M HaXOXAeHUN ONTUMa/ibHbIX KOHCTPYKTUBHbIX pPeLleHuid B Xoe
BbIMO/IHEHWA BbINMYCKHON KBAIMPUKALVOHHON paboThbl

YmeTb:

YpoBeHb 1 Ha NOPOroBOM YpPOBHE MPOBOAUTbL MaTEHTHbIE UCC/IEL0BAHUA MO TEME BbIMYCKHOW
KBanM(pMKaLMOHHON paboTbl, MOArOTaBANBATb 3aSBKY Ha U306peTeHme

YpoBeHb 2 Ha 6a30BOM YPOBHE NPOBOAUTL NaTEHTHbIE UCCNEA0BaHNUSA N0 TEME BblMYyCKHOM
KBaIMPUKaLMOHHON paboTbl, MOAroTaBIMBaTh 3adBKY Ha U306peTeHne

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE MPOBOAUTbL MaTEHTHbIE UCC/IE40BAHUA MO TEME BbIMYCKHOM
KBaIMPUKaLMOHHON paboTbl, MOAroTaBIMBaTh 3aBKY Ha U306peTeHne

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YpPOBHE HaBblKaMW NPOBOAUTL NaTEHTHbIE UCCNeA0BaHUA N0 TEME BblMYCKHOM
KBanM(pMKaLNOHHON paboTbl, MOArOTaBANBATL 3a5BKY Ha U306peTeHme

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKamMy MPOBOAUTb NAaTEHTHbIE UCCNEA0BAHUA N0 TEMe BbIMyCKHOM
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KBaNM(PUKaLMOHHON paboTbl, MOAroTaBMBaTh 3adBKY Ha U306peTeHne

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMW NPOBOAWUTL NaTeHTHble UCCNef0BaHUA N0 TeMe
BbIMYCKHOW KBaNM(MKaLMOHHON paboTbl, MOAroTaBMBaTh 3as8BKY Ha M306peTeHmne

MK-2: CnocobeH npoBoANTb paboThbl N0 06paboTKe N aHaNn3y Hay4YHO-TEXHUYECKOW MHGopMaLnm n
pe3ynbTaToB UCC/eL0BaHWUN

3HaTb:
YpoBeHb 1 Ha NOPOroBOM YPOBHE MEeTOAbl 06paboTKM M aHanM3a Hay4YHO-TEXHUYECKOW UHhopMayum un
pe3ynbTaToB UCC/eLOBaHU B paMKax BblMOMHEHUS BbIMYCKHOW KBaNM(UKaLMOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM ypPOBHe MeTOAbl 06paboTKM 1 aHann3a Hay4YHO-TEXHUYECKON MH(opMaLmnum n
pe3ynbTaTOB UCCMEA0BaHMIA B paMKax BbIMOMHEHWS BbIMYCKHOM KBaNnMMUKaLMOHHOW paboThl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHe MeTOAbl 06paboTKM 1 aHann3a Hay4YHO-TEXHUYECKON MH(opMaLumn 1
pe3ynbTaTOB UCCMEA0BaHMIA B paMKax BbIMOMHEHNS BbIMYCKHOM KBaNnMMUKaLMOHHOW paboThl

YmeTb:

YpoBeHb 1 Ha NOpPOroBOM YpOBHE MPOBOAUTL PaboTbl N0 06paboTKe M aHaNN3y Hay4YHO-TEXHUYECKOW
MH(OpPMaL MK 1 pe3yNibTaTOB UCC/EL0BAHNI B paMKax BbINONHEHUS BblMYCKHOM
KBaIMPUKaLMOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM ypOBHe NPOBOANTL PaboTbl N0 06paboTKe 1 aHaNn3y Hay4YHO-TEXHUYECKON
MH(OpPMaL MK 1 pe3yNibTaTOB UCC/EeL0BAHNI B paMKax BbINOSHEHUS BblMYCKHOM
KBaNMPUKaLMOHHON paboThbl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE MPOBOAUTbL PaboTbl N0 06paboTKe U aHaN3y HayYHO-TEXHUYECKOWA
MH(OpPMaL MK 1 pe3yNibTaTOB UCC/EeL0BAHNI B paMKax BbINOSHEHUS BblMYCKHOM
KBaNMPUKaLMOHHON paboThbl

Bnagetsb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE HaBblKamu MPOBOANTL paboTbl N0 06paboTKe N aHaNn3y Hay4HO-
TEXHWYECKOWN MH(OopMaLUn 1 pe3ynbTaToB MCCNeA0BaHUIA B paMKaX BbIMOSHEHWUSA BbIMYCKHOM
KBanMUKaLMOHHOW paboThl

YpoBeHb 2 Ha 6a30BOM YPOBHe HaBblKaMu MPOBOAUTL Pab0oThbl MO 06paboTKe M aHaNN3y HayyHo-
TEXHUYECKOWN UH(opMaLuy 1 pe3ynbTaToB UCCNefoBaHU B paMKaX BbIMOMIHEHUSA BbIMYCKHOWA
KBaNnM(pMKaLNOHHON paboTsl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE HaBblKamMu NPOBOANUTL PaboThl M0 06paboTKe N aHaNN3y Hay4yHO-
TEXHUYECKOWN UH(opMaLUy 1 pe3ynbTaToB UCCNefoBaHUI B paMKaX BbIMOMIHEHUSA BbIMYCKHOWA
KBaNMPUKaLMOHHON paboThbl

MK-3: CnocobeH ynpasBisaTb pe3y/bTaTaMn Hay4YHO-UCCNe[0BaTe/IbCKUX U OMbITHO-
KOHCTPYKTOPCKUX paboT

3HaTb:

YpoBeHb 1 Ha NOpPOroBOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTW Hay4YHO-UCCNeL0BATENIbCKMUX W OMbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI MIaHUPOBaHWA, OpraHn3aLmio 1 ynpasieHne pesynbrataMmu
Hay4YHO-UCCNef0BaTeNbCKMUX U OMbITHO-KOHCTPYKTOPCKMUX PaboT B pamMKax BbIMO/HEHNA
BbIMYCKHOW KBanM(MKaLNOHHON paboThbl

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTU HAYYHO-UCCNEA0BaTENbCKUX U ONbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI NIAaHUPOBaHWA, OpraHn3aLmio 1 ynpasieHne pesynbrataMmu
Hay4YHO-UCCNef0BaTeNbCKMUX U OMbITHO-KOHCTPYKTOPCKMUX PaboT B pamMKax BbIMOHEHNA
BbIMYCKHOW KBanM(MKaLNOHHON paboThbl

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTU Hay4YHO-UCCIe[0BaTEeIbCKUX 1
OMbITHO-KOHCTPYKTOPCKMX paboT, OCHOBbI MN1aHUPOBaHUA, OpraHn3aLmnio 1 ynpaeneHue
pe3ynbTaTaMy Hay4YHO-UCCNef0BaTeIbCKMUX U OMNbITHO-KOHCTPYKTOPCKMX paboT B paMKax
BbIMO/IHEHWA BbINMYCKHON KBAIMPUKALVOHHON paboThbl

YmeTb:

YpoBeHb 1 (hopMynunpoBaTb NPU3HAKK paboTbl COOTBETCTBYIOLLME HAYUYHO-UCCEeL0BATE/IbCKUM U OMNbITHO
-KOHCTPYKTOPCKMM paboTam, onpefensiTb HayYHYH0 HOBU3HY, NPaKTUYECKYH 3HAYUMOCTb U
aKTyanbHOCTb paboTbl
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YpoBeHb 2 yMeTb 4aCTUYHO, He B MONHOM 06beme ynpasiaTb pe3ynbTaTtaMy Hay4YHO-UCCeL0BaTeIbCKUX
M OMbITHO-KOHCTPYKTOPCKMX paboT, Hanpas/eHHbIMU Ha pa3paboTKy HOBOrO
BbICOKO3(P(EKTUBHOIO TEXHO/IOrMYECKOro 060pyA0BaHNA XMMNYECKUX NPOU3BOACTB

YpoBeHb 3 yMeTb CUCTEMATU3MPOBAHHO YNPaBAATh pe3ynbTaTaMn Hay4YHO-UCCeL0BaTe/IbCKUX U ONbITHO
-KOHCTPYKTOPCKMX paboT, HanpaB/ieHHbIMU Ha pa3paboTKy HOBOr0 BbICOKOI((EKTUBHOTO
TEXHO/I0TMYECKOro 060pyA0BaHNA XUMUYECKMNX MPON3BOACTB

Bnagetsb:

YpoBeHb 1 0CHOBaMu ynpasiaeHUs Hay4YHO-UCCNeA0BaTeIbCKNUX N ONbITHO-KOHCTPYKTOPCKUX paboT B
paMKax BbIMO/IHEHWNSA BbIMYCKHON KBaU(PUKALMOHHOW paboThbl

YpoBeHb 2 CNOCOGHOCTLIO K OpraHun3aLuv 1 ynpasneHno Hay4HO-1ccnefoBaTeIbCKUMMN U OMbITHO-
KOHCTPYKTOPCKMMY paboTamu, HanpaBaeHHbIMWU Ha pa3paboTKy HOBOTO
BbICOKO3(P(EKTUBHOIO TEXHO/IOrMYECKOro 060pyA0BaHNA XMMNYECKUX NPOU3BOACTB

YpoBeHb 3 HaBblKaMu ynpas/ieHUs pesyibTataMy COOCTBEHHbIX HAyYHO-UCCNeA0BaTeNbCKUX N OMNbITHO-
KOHCTPYKTOPCKMX paboT B pamKax BbIMOMHEHUS BbIMYCKHON KBaNN(UKALMOHHON paboThbl

B pesynbTaTe 0CBOEHUS UCLUMNINHBI 00yYaroLWnACca 4O/KEH

4.1 3HaTtb:
4.1.1 0COBEHHOCTW NPOEKTUPOBAHUSA MPOrPeCCUBHbIX KOHCTPYKLUIA TEXHONOrMYeCKOro 060pyaoBaHus B
061aCTU XUMMUYECKOTO MaLLMHO- U annapaToCTPOEHUs, CNOCO6bl N3rOTOBNEHUA AeTanen n cbopKu
M3LeNnii, BONPOCHI, CBA3aHHbIE C aBTOMATU3aLMEN TEXHONOTMYECKMX MPOLLECCOB;

4.1.2 wmeTojbl U CpefCcTBa KOHTPO/IA NapamMeTpoB TEXHOJIOMMYECKOro npoLecca;
4.1.3 OCHOBHble HOPMATUBHbIE JOKYMEHTbI, Tpebyemble ANA PeLleHns OTAeNbHbIX 3a[ay;

4.1.4 060CHOBaHWE TEXHUYECKUX, TEXHONOTMYECKMX, TEXHUKO-3KOHOMUYECKNX N APYTrUX HE0OX0ANMbIX
nokasaresieli XxapakTepu3yLwnx TeXHONOrMYeckne npoLecchbl, 06beKTbl, CUCTEMBI;

4.1.5 wmeToAbl aHanM3a UHopmaLUm rno NPOEKTUPOBAHNIO TEXHONOMMYECKMX NPOLLECCOB U paboTe
TEXHUYECKUX YCTPOWCTB B XMMMUYECKOW OTPaC/u;

4.1.6 HOBble METOAMKM IKCMEPUMEHTA/bHBIX MCCNEA0BaHNI (HN3NYECKMNX NPOLLECCOB XMMMNYECKOTO
MPOM3BOACTBA 1 TEXHUYECKUX YCTPOCTB.

4.2 YMeTb:
4.2.1 y4acTBOBaTb B NPOBeAEHUN NPUKNAAHbIX HayUYHbIX UCCNeL0BaHUA No NpobiemMam XMMNYECKOo
0Tpacnun 1 oueHMBaTb BO3MOXXHOE UCNO/Ib30BaHME AOCTVKEHWUIA HAYUYHO-TEXHMYECKOTO nporpecca
B XMMWYECKOM MPON3BOACTBE;

4.2.2 vMHMLMUPOBaATb CO3JaHMe, pa3paboTKy v NPOBeLeHMEe IKCMEPUMEHTANbHOM NPOBEPKY
MHHOBALMOHHbIX TEXHONOIMIA XUMNYECKOro NPOuU3BOLACTBA,;

4.2.3 paspabaTtbiBaTb (PU3MYECKME, MATEMATMUYECKMNE N KOMMNbIOTEPHbLIE MOAENN UCCNEAYEMbBIX
NPOL,EeCcCcoB, ABNEHNN N 06BHEKTOB, OTHOCALMXCA K MPOheCcCUOHaNbHONR chepe;

4.2.4 npoBOAWTb NATEHTHbIe UCCEef0BaHNA C Le/blo 06ecnevyeHnss NaTeHTHOW YACTOTbl HOBbIX
pa3paboToK;

4.2.5 BbINOMHATb NPOEKTHO-KOHCTPYKTOPCKME paboTbl B COOTBETCTBUM C TEXHUYECKMM 3alaHUEM.

4.3 Bnapgetb:
4.3.1 TeOpeTMYeCKUMU 3HAHUAMMU, MONYHYEHHbIMU MPU U3yYeHUN 6a30BbIX AUCLUMANH U NOTYYEHHbIMU B
X0[e BbINOMIHEHUS BbIMYCKHOW KBaNN(PUKaLNOHHON paboThl;

4.3.2 HaBblKaMW BbINONHEHWS HAyYHO-MUCCeA0BaTENbCKMX U MPOEKTHO-KOHCTPYKTOPCKMX paborT;

4.3.3 onbITOM cbopa, 06paboTKKM, aHaNM3a 1 cucTemaTm3aLmm Hay4yHO-TEXHUYECKON NH(opMaLmm no
Teme UcCnefoBaHus;

4.3.4 onbITOM BbIGMpPaTb METOAMKN U CPeACTBa PeLleHNs 3a4auu;

4.3.5 MeToAaMu NOAr0OTOBKU HayYHO-TEXHUYECKMX OTYETOB, NMTEPATYPHbIX 0630p0B, Ny6aAMKaLuii No
pe3ynbTaTaM BbIMOIHEHHbIX UCCNEA0BaHNIA.
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2.1

5. CTPYKTYPA N COOEPXXAHWVE JANCUNNNNHBI (MOAY NA)

HanmeHoBaHue pasgenos u1  Cemectp/ Yacos

TeM /BUf 3aHATUA/
Pazgen 1 Pedpepar.

CogepxaHune
pepeparta. /Tema/

KpaTknint 0630p paboThbl:
Hay4Has npobnema,
aKTya/lbHOCTb TEMbI,
Hay4YHble pe3ynbTaTbl 1
peKoMeHaLmm no
NCMOMb30BaHNIO
maTepuanos paboTbl.
MeToabl U NyTH
MOBbILLIEHNA
3athheKTUBHOCTN PaboThl
TEXHONOTMYEeCKUX MalunH
n o6opypoBaHua. Kpatkuii
0630p BbIMYCKHOM
KBaM(PUKaLNOHHON
paboTbl: CTPYKTYypa
paboTbl, XapakTepucTuka
paboTbl, KONNYECTBO rNas,
pasfenos 1 NoApasfenos,
06bEM 1 XapakTepucTuka
npeacTaB/ieHHbIX

NN CTPATUBHbIX
mMaTepunasnos - PUCYHKOB,
Tabnuy, rpagukos,
npunoxeHunii. /Cp/
Pasgen 2. BeegeHve.

CopgepxaHune
BBefeHUA. /[Tema/

Kypc

36

KomneTeH-
umm

YK-1 YK-
2 YK-3 YK
-4 YK-5
YK-6 OlK
-1 OMNK-2
OlK-3
OlnK-4
OrK-5
OMK-6
OnkK-7
OMnK-8
OrnkK-9
OlK-10
OlnkK-11
OrlK-12
OlK-13
OlK-14
MK-1 MnK-
2 NK-3

JlnTepatypa WHTe

ni1niz
ni3nz.i
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
n2.8 n2.9
n2.10
31 32 33
34 35

PaKT.

cTp. 19

MNpumeyaHne
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3.1

dyHaameHTaNbHbIe
NONOXeHUss 060CHOBaHMIO
KOTOPbIX NOCBSALLEeHa
pabota. AKTya/IbHOCTb
BblOpaHHO TEMbI,
CTeneHb eé
pa3paboTaHHOCTH, Uenb U
cojepxaHue
MOCTaBNeHHbIX 3ajad,
00BbEKT U NpeameT
nccnegoBaHns, nsbpaHHble
MeTOAbl UccnefoBaHmns,
ero TeopeTuyeckas,
HOpMaTUBHaA ”
amMnupuyeckas o0CHOBa,
Hay4Has HOBM3Ha,
MOM0XeHNs, BbIHOCUMbIE
Ha 3aLlunTy, nx
TeopeTuyeckas
3Ha4YMMOCTb ¥ NpUKNagHas
LileHHoCTb. NMpakTnyeckas
LLleHHOCTb NPOEKTHO-
KOHCTPYKTOPCKOM paboThl,
ee aKTyanbHOCTb A4
npoussogctea. /Cp/
Pasgen 3. OcHOBHas 4acTb.

CopepxaHune nepsoro
pasgena. /Tema/

42

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 OlNK
-1 OlNK-2
OrnK-3
OrkK-4
OnK-5
OrlK-6
OnkK-7
OlK-8
OnK-9
OrnK-10
OnkK-11
OrnkK-12
OnK-13
OrK-14
MK-1 rnK-
2 NK-3

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
n2.8 N2.9
n2.10
31 92 33
34 35

cTp. 20
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3.2

3.3

VcTopusa Bonpoca
(cTeneHb M3y4eHHOCTH
Hay4HbIX MeTOZO0B MO
npobneme, 0630p
COOTBETCTBYOLLEA
OTEYECTBEHHO U
3apybexKHoi nuTepatypsbl),
MOHATUSA W CYLLHOCTb
N3y4aeMoro 06bekTa,
ABNIEHNSA UMM Npouecca
nocTaHoBKa Npobnemsl,
060CHOBbIBaHUE Bbl6opa
Tembl, 3aayn
nccnefoBaHuii ans
BbINOMIHEHNS PabOThI.
O630p aHanoros
NPOeKTUpPyemoro
TEXHONOTMYeCcKoro
obopyaoBaHus, BbIGOP
Hanbonee coBepLyeHHbIX
KOHCTPYKLNiA
TEXHONOTMYeCcKoro
o6opyaoBaHus Mo Teme
BbIMYCKHO
KBa/IM(PUKaLNOHHOW
paboTbl.

ICp/

CopepxaHune BTOpPOro
pasgena. /Tema/

Pa3paboTka
TEOPETMUYECKNX OCHOB
pa3pabaTbiBa€MOro unmu
NPOEKTUPYEMOro
TEXHO/I0rMYEeCKoro
o6opyaoBaHus, npouecca.
O6ocHOBaHMe
CaMOCTOSTENbHbIX
TEeOpeTUYECKNX
nccnegoBaHui
marmctpaHta. MeTtogunka
opraHusaymm u
npoBefeHns
3KCMepMMeHTa No Teme
paboTbl. [TPOYHOCTHbIE U
TEXHONOTMYeCcKMe pacyeThbl
NPeKTUPYyeMoro
TEXHONOTMYECKOro
o6opyaoBaHus. /Cp/

CopepxaHue TpeTbero
pasgena. /Tema/

62

200

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 OlNK
-1 OlNK-2
OrnK-3
OrkK-4
OnK-5
OrlK-6
OnkK-7
OlK-8
OnK-9
OrnK-10
OnkK-11
OrnkK-12
OnK-13
OrK-14
MK-1 rnK-
2 NK-3

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 OlNK
-1 OMNK-2
OrnK-3
OrnkK-4
OnK-5
OrlK-6
OnK-7
OlK-8
OnK-9
OrnkK-10
OnkK-11
OrnkK-12
OnkK-13
OrK-14
MK-1 rnK-
2 NK-3

ni1niz
ni3nz2.i
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
n2.8 N2.9
n2.10
31 92 33
34 35

ni1niz
ni3nz.i
n2.2 N2.3
n2.4 n2.5
n2.6 n2.7
n2.8 N2.9
n2.10
31 92 33
34 35
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PesynbTarol 66 YK-1 ¥YK-  N11.1 N11.2
3KCMEepUMEHTaIbHbIX 2 YK-3 YK J11.3/12.1
NOATBEPXAEHMI -4 YK-5 n2.2n2.3
TEOPETUYECKNX HaYUHbIX YK-6 OMNK  J12.4 12.5
pe3ynbTatos. Pe3ynbTarthl -1 OlK-2 n2.6 n2.7
pacyeToB, nx 06paboTKa K OnKkK-3 n2.8 n2.9
aHanun3. TexHUKo- OlnkK-4 n2.10
3KOHOMUYECKOoe OrlK-5 21 32 33
060CHOBaHME NPOEKTHbIX OrK-6 34 35
peweHunin. /Cp/ OnkK-7
OlK-8
OrnK-9
OnK-10
OrnkK-11
OnkK-12
OlnK-13
OrlK-14
MK-1 nK-
2 NK-3
Pasgen 4. 3akntoveHue.
4.1 CogepxaHue
3aKnyeHud. /Tema/
0606LLeHKns, 06LLne 26 YK-1 YK- 1.1 N1.2
BbIBOfbl N KOHKPETHbIE 2YK-3¥YK 13121
npeanoXeHus u -4 YK-5 n2.2 n2.3
pekomeHgauum. /Cp/ YK-6 OMNK  J12.4 12.5
-1 OMNK-2  N12.6 Nn2.7
OrnK-3 n2.8 n2.9
OrnK-4 n2.10
OlK-5 31 92 33
OTlK-6 34 35
OnkK-7
OlK-8
OrnK-9
OnK-10
OrMK-11
OnkK-12
OmnK-13
OrnK-14
MK-1 nK-
2 NK-3

6. POHAO OUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BOMPOCHI U 3aaHNg
Bonpocbl Ha 3alMTy BbINYCKHOW KBaIN(MKALMOHHON paboThl ONpeaenstoTcs UHAUBUAYaNbHO AN1s
KaXK[oro CTyfleHTa B COOTBETCTBUM C TEMOI paboTbl U NpeAcTaBfeHHbIMU Ha 3alWUTy NOSCHUTENbHOM
3aNMUCKOW 1 rpahnyeckoin 4acTbio paboThl (Mpe3eHTauUus). Bonpockl N0 paboTe 3aAatoT UNeHbl U
npegcefartenib rocyapCTBeHHON 3K3aMeHaLMOHHOW KOMUCCUMN.

6.2. TeMbl NUCbMEHHbIX paboT
MpuMepHble TeMbl BbIMYCKHbIX KBATMPUKALUOHHbIX paboT:
1 Pa3paboTka cMecuTens AN co3faHUsd MHOTOKOMMOHEHTHbIX XXUAKOCTHbIX CYyCMeH3nin u CMecei.
2. Pa3paboTka NpoMmbILLIEHHOr0 annapara ¢ BpaliaroLieincs Tenso06MeHHOW NOBEPXHOCTbIO.
3. MpumMeHeHne cnocoba o6pa3oBaHna NynbcaLmnini N5 nepeMellBaHnsa N akTUBM3aLnmn rasoXXmaKocTHOM

cTp. 22



YI: z15.04.02_TMrn-25-1,2,3.pIx

CMecun.

cTp. 23

4. OnpefeneHne onTUManbHOro KoshduumneHTa opebpeHns annapaTtos BO3LYLIHOIN0 OXNaXAeHUs 4ns
KOMMIEeKca CEPHOKMUC/IOTHOTO aflKUINPOBaHWS.
5. MatemaTnyeckoe MOLENNPOBaHME TMAPOSMHAMUYECKMX NPOLECCOB B C/I0E PErYNSAPHON HacaLKW.
6. MpoekTpoBaHMe COCyA0B 1 annapaToB Ha 3afaHHbI pecypc.

Mpunaraetcs.

6.3. ®OHJ OUEHOYHbIX CpeacTs

6.4. NepeyeHb BMAOB OLLEHOYHbIX CPEACTB

3awmTa BbINYCKHOW KBanM(pMKaLMoOHHON paboThbl.

7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECINEYEHVNE ANCUNMNNHBI

nii

ni.z2

nis

nz.1

n2.2

n2.3

n2.4

n2.5

n2.6

n2.7

n2.8

n2.9

ABTOpHI,
NawmHckuin A
A., TONYNHCKWIA
A P.

JleoHTbEBA A WU.

KacaTkuH A T.

ABTOpHI,
Pbi6anko N. U.,
Mogonnenos E.
B., lemeHTbeB A
n.

NawnHekunin A
A., TONYNHCKNIA
A P.

TumoHuH A C.

TumoHuH A C.

TumoHuH A C.

MoHwnkapos N. U.,
Mepensirund O. A,
JopoHuH B. H.,

FaHynnvH M. T.

MoHwnkapos N. U.,
MoHwnkapos C. U.,
PaukoBckuii C. B.
LW yknHa /. B.,
Pbi6anko N. U.,
Mogonnenos E. B.
YnbsiHOB B. A,
bageHnkos B. A.,
Nunkyyes B. T.

7.1. PekomeHayemMasa nuTepaTtypa
7.1.1. OcHoBHasa nuTepartypa
3arnasue
KOHCTpyMpoBaHMe CBapHbIX XMMNYECKNX annaparos:
CNpaBOYHUK

O60py0BaHNE XMMUYECKNX NPOU3BOACTB: yueb.
nocobue

OCHOBHbI€ MPOLECChl 1 annapaTbl XMMUYECKOA
TEXHONOrUN: y4eOHUK 415 BY30B

7.1.2. JononHUTeNbLHaA nuTeparypa
3arnasue
Mpoueccbl U annapaTbl XMMUYECKOW TEXHOOTUN.
Maccoo6MeHHbIe NpoLecchl: y4eb. nocobue ¢
npumepamu pelleHmns 3agay

OCHOBbI KOHCTPYMPOBaHMA W pacyeTa XMMNUUYECKO
annapartypbl: CNpaBOYHUK

OCHOBbI KOHCTPYMPOBaHUSA 1 pacyeTa XMMUKO-

TEXHONOMMYECKOT0 U NPUPOLOOXPAHHOT0 060pYyA0BaHNS:

CMpPaBOYHUK : B 3-X T.
OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO-

TEXHOMOMMYECKOr0 U NPUPOLOOXPAHHOT0 060pYyA0BaHNS:

CMPaBOYHUK : B 3-X T.
OCHOBbI KOHCTPYMPOBaHMUA 1 pacyeTa XMMUKO-

TEXHONOTMYECKOro 1M NPMPOA0OXPAaHHOI0 060pYyA0BaHUS:

CMpPaBOYHUK : B 3-X T.

MalnHbl 1 annapatbl XMUYECKUX MPOU3BOACTB:
YUYEOHMK

PacyeTbl MalnH 1 annapaTtoB XMMUYECKUX NPON3BOACTB
N He(pTerazonepepaboTky (Npumepsbl 1 3agayun): yyeb.
nocobue

Mpouecchbl 1 annapatbl XUMUYECKO TEXHONOT UK.
MmapomexaHnyeckune npoweccol: yyeb. nocobue

Mpouecchbl 1 annaparbl XMMUYECKO TEXHONOTUN B
npyvmMepax v 3agayax: yyeb. nocobue

N3patenscTBo, rof
M.: [ "AnbaHc",
2008

M.: KonocC, 2008

M.: OO0 1A
"AnbsiHC", 2006

M3patenscTBo, rof
AHrapck: AI'TA,
2009

M.: OO0 1A
"AnbsiHC", 2008

Kanyra: M3g-80
Boukapesoit, 2002

Kanyra: M3g-s0 H.
Boukapesoii, 2002

Kanyra: N3g-8o0 H.
Boukapesoii, 2002

M.:
MallnHoCTpoeHMe,
1989

M.: Anbha-M,
2008

AHrapck: AI'TA,
2010

AHrapck: AI'TA,
2006
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ABTOpHI, 3arnasue M3patenscTBO, rof
N2.10 LUWepbuH C. A OCHOBbI TeOopuyK Tenno0o6MeHa U Ten1006MeHHbIE AHrapck: AI'TA,
annapartbl: y4yeb. nocobue 2014

7.2. TepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALWOHHOW ceTn ” HTepHeT”

31  CemakuHa, O.K. MawuHbl 1 annapatbl XMMUYeCKUX, HedTenepepabaTbiBaloLWmx v
He(hTeXMMMNYECKMX NPOn3BOACTB :ydeb. nocobue / O.K. CemakuHa ; TOMCKUI NONUTEXHNYECKNI
YHUBEPCUTET. - TOMCK : 134-B0 TOMCKOro nonMTexHU4yeckoro yHmuesepcurteTa, 2016. - 154 c. -
ISBN 978-5-4387-0693-9. - TeKCT : 3/MeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/1043924

32  TloHukapos, V. V. MawuHbl 1 annapaTbl XMMUYECKUX NMPOU3BOACTB M HedTerasonepepaboTKu:
YuebHuk / N.W. MoHmnkapos, M.I". laliHynnuH. - 2-e n3g., nepepab. u gon. - Mocksa : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3M1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/106863

33  TlMoHukapos, V. N. KOHCTpyMpoBaHUe 1 pacyeT 3/1IeMEHTOB XMMUYECKOro 060pyA0BaHUS:
yuyebHuk / .. MoHukapos, C.M. NMoHnkapos. - Mocksa : Anbha-M, 2010. - 382 c.: un.; . ISBN
978-5-98281-174-5. - TeKCT : aneKTpPOHHbINA. - URL: https://znanium.com/catalog/product/184786

34  boyw, I'. . MeTO40NOIMNA HayUYHbIX UCCEeL0BAHUIN (B KYPCOBbIX U BblMYCKHbIX
KBaNMpuKaLuMoHHbIX paboTax) :y4ebHuK / I. A. boyw, B. N. PasymoB. — Mocksa : UH®PA-M,
2020. — 210 c. — (Bbicwee o6pa3oBaHue). - ISBN 978-5-16-014583-9. - TeKCT : 3/IEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/1048468

35  HayuHble uccnefoBaHus Npy BbINMOJIHEHUN MaruCTePCKUX BbIMYCKHbIX KBAM(PUKALNOHHbIX
paboT :yuyebHOoe nocobue / cocT. KO. A AHgpees, A. A. MenbHuK, M. B. lWnpnHKnH, A. H.
bartypo. - XKenesHoropck : ®r60Y BO CIMNCATTIC MUC Poccuu, 2020. - 146 c. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1202011

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns

7.3.1.1 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBuma 3 rogal

7.3.1.2 NanoCAD 11 Plus [AKagemunueckas nuueH3nsa: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.3 Scilab v.6.1.0 [CTaHfapTHas obuecTBeHHas nuueH3ns GPL]

7.3.1.4 Office Pro + Dev SL [[ocygsapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.6 Ansys Discovery Live Student [YHuBepcanbHaa obwectseHHas nuueHsns GNU GPL]
7.3.1.7 ANSYS Academic Teaching CFD [Aorosop Ne 643-2013-OW o1 09.07.2013]
7.3.1.8 Zoom Professional Licenses [Joroesop noctaBku Ne M-033/2020 o1 01.06.2020]
7.3.1.9 Zoom [JlnueH3ns Freemium]

7.3.1.10 Mathcad Education - University Edition [Jorosop Ne M1-081/2020 o1 08.12.2020]

7.3.2 TepeyeHb NH(POPMALMOHHBIX CMPABOYHbIX CUCTEM
7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam

7.3.2.2 NPBUC

7.3.2.3 HayuHas anekTpoHHasa 6ubnmoteka eLIBRARY.RU

7.3.2.4 Texakcnept

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 MNepeyeHb 06paszoBaTeIbHbIX TEXHO/IOT U
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)


https://znanium.com/catalog/product/1043924
https://znanium.com/catalog/product/106863
https://znanium.com/catalog/product/184786
https://znanium.com/catalog/product/1048468
https://znanium.com/catalog/product/1202011
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8.1 Ayp. 111, 665830, r. AHrapck, 72 kB-n, A. 19, yue6Hblii kopnyc Ne 2. YyebHble ayautopumn anas
NnpoBeAeHNs yUYebHbIX 3aHATUI BCeX BULOB. TexHUYecKMe cpeicTBa 00yHeHUs: MynbTUMeLMa
NPoeKTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenogasatesns - 1 LWT.; CUCTEMHbIA 6/10K - 1 WT.;
KOMMJIEKC ayAmno KOJIOHOK [J151 BOCNPOM3BeAeHMA ayamno dainna - 1 wr.; y4e6Ho-HarnsgHble
noco6ms «3anopHo-perympyrowiast apMatypa» - 4 LWT.; y4ebHo-HarnsaHble Nocoomns
«TexHosornyeckue annaparb» - 10 WrT.; HarnggHble cteHabl - 2 wr. CheyuanusnpoBaHHas
Mebenb: gocka (MenoBas) - 3 LUT.; CTON Npenogasartens - 1 WT.; CTON KOMMbIOTEPHbIN - 1 WT.; CTyN
npenogasartens - 2 LUT.; CTON CTYAEHYECKWNIA BYXMECTHbINM (WT.) - 18 LWT.; CKaMbs CTyfeHYecKas
OBYXMeCTHas - 18 Wr.; neKTopckasa TpubyHa - 1 .

8.2 Ayna. 401. 665830, r. AHrapck, 72 kB-1, A. 19, yue6HbIn kopnyc Ne 2. Ayautopum ans
caMoCToATeNbHOM paboTbl. CrieunannsnpoBaHHaa Mebenb: gocka (Menosasi) - 1 LWWT.; CTON
KOMMbIOTEPHbI - 20 wT.; cTyn - 20 wT. TeXHNYecKne cpeacTBa 00yUeHUs: My/ibTUMeAMA NPOEKTOP
- 1wm,; 3KpaH - 1 WT.; MOHO6M0K - 20 LWIT.; KOMIMJ/IEKC ayAnN0 KOMIOHOK A1 BOCNPOU3BEAeHUS ayamo
(havina - 1 WT.; 4OCTYN B UHTEPHET CO BCEX PabOYMX MECT.

9. METOANYECKWE YKA3AHWNA ANA OBYUAKO LW NXCA MO OCBOEHWIO
Yu4ebHO-MeToANYEeCKMM 0becreveHnem "'3almra BbiNyCKHOMKBaIM(PUKALNOHHON paboTbl, BKIKOYas
MoAroTOBKY K NpoLejype 3auTbl 1 NpoLeLypy 3auTbl ABASIOTCA CNNCKN PeKOMEHA0BaHHOM
nTepaTypbl.



MUWHUCTEPCTBO HAYKW M BbICLLEFO OEPA30OBAHWA POCCUVCKON GEAEPALIAN

degepanbHOe rocyaapcTBeHHOe 6HOAYKETHOE 06pa3oBaTeIbHOE YUPEXKAeHNe BbICLLEro

obpasoBaHus

«AHrapcKnin rocygapCTBEHHbIN TEXHNYECKNIA

(Pre0yY BO "AHITY", AHI'TY)

YTBEP

MpopekTop.

4.X.H., npod. CTOMMWHa
«0? » 02 r.

MalunHbl 1 annapaTtbl HedTe- 1
rasonepepadaTbiBalOLLINX NMPeANPUATAIA
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3akpenneHa 3a Kadezpoii
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Mporpammy coctaBun(u):
KTH, JoueHT Kadegpsl MAXII, Wep6bun C.A.

PeueH3eHT(bl):
KTH, 1-bIi1 3aM. reH. aup. OO0 HTL «MNpkyTckHNNxummai», KysHeuos K.A.

Pa6oyas nporpamma gUcLUNNHbI
MaLlurHbl 1 annapaTbl HeTe- 1 razonepepabaTbiBaOLWUX NPeaNPUATUIA

paspaboTaHa B coOTBeTCTBUM ¢ P OC:

desepanbHblli rOCYAapCTBEHHbIN 06pa3oBaTenbHbI CTaHAaPT BbICLIEro 06pa3oBaHus - marucrpatypa no
HanpasneHnto noAroTosky 15.04.02 TexHonormyeckne mMawvHol 1 06opyaosaHue (npmkas MunHobpHayku
Poccun ot 14.08.2020 r. Ne 1026)

CoCTaB/leHa Ha OCHOBaHUKN yLI66H0FO nnaHa:

HanpasneHune 15.04.02 "TexHONOrM4eckme MallunHbl U 060pyaoBaHue”
0406pEeHHOr0 YUYéHbIM coBeTOM By3a 0T 29.05.2025 npoTtokon Ne 05/25.

Pabouas nporpamma ogob6peHa Ha 3acegaHnn YMC takynbTeTa

Cpok genicteua nporpammbl: 2025-2028 yu.r.

MpoTokon ot 04.07.2025 Ne 05/25

cTp. 2
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11

2.1

2.2

2.3

1. LEJZTNN OCBOEHWA ANCUNMNNNHDI
thopMupoBaHMe y 06yyatoLLNXCs CUCTEMbI 3HaHWIA NPOLLECCOB HeTe- 1 rasonepepaboTKu,
OCHOBHbIX MPUHLMUNOB UX TEXHOOTMYECKOr0 1 annapaTypHOro opopMaeHuns, a Takxke 0 MalmHax
1 annapartax, MPUMEHSAEMbIX Ha NPeANPUATUNAX HedpTe- 1 razonepepaboTku

2.3A0AHN
N3yYeHne TEXHONOrNMYEeCKUX 0CO6EHHOCTE OCHOBHbIX MPOLLECCOB MOMYyYeHUA BaXXHENLWNX
NPOAYKTOB NnepepaboTKn HeTH U rasa;

03HAKOMJIEHWNE C KOHCTPYKLMSAMM TUNOBbIX MallWH 1 annapaTtoB HedTe- 1
rasonepepabaTbiBalOLLMX NPeANPUATUIA;

NpUo6GpeTeHNe HaBbIKOB MHXXEHEPHO-TEXHUYECKMX PacyeTOB MallMH U annapaToB U3yyaeMblxX
MPOU3BOACTB.

3. MECTO ANCunnanHbl B CTPYKTYPE OOTI1

Limkn (pasgen) OOTT: ®TA.B.01

3.1
311

3.1.2
3.13
3.1.4
3.15
3.1.6
3.1.7
3.18
3.1.9
3.1.10
3.111
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17
3.2

321
3.2.2
3.2.3
3.2.4

3.2.5

3.2.6

TpeboBaHMA K NpeABapuUTe/IbHON NOAroToOBKe 00y4yatoLerocs:

ObyualoLwuniica JOMKeH: 3HaTb: OCHOBHbIe MPOLLECCHI 1 annapatbl XUMUYECKO TEXHONOTUN;
OCHOBHble MeTOAbl Pac4eToB TEXHONOIMYECKOro 060pyA0BaHNSA, NMPYMEHAEMOr0 B XMUMUYECKOM
MPOMbILINEHHOCTN. BnafeTb: 3HaHNAMM NPOLLECCOB HedpTe- M razonepepaboTKm.

lMpoeKkTMpOBaHWe 3Hepro- 1 pecypcocbeperaroLimx NPpon3BOACTB
XVMUyeckoe conpoTMB/EHNE MATEPUA/IOB 1 3alMTa OT KOPPO3um
KomnpeccopHoe 1 X0NnoAunsHoe o6opypoBaHme

MexaHunKa XNAKOCTU U rasa

Teopus MexaHU3MOB U MallUH

TexHunyeckas TepMOANHAMUKA U TEMIOTEXHMKA
TexXHONormyeckme KOMMYHUKaLUM B XUMUYECKUX NPOU3BOACTBAX
TexHO/I0rns KOHCTPYKLNOHHbIX MaTepuanos

MartepuanosegeHue

MalLnHHasa NHXeHepHas rpaduka

HoBble KOHCTPYKUMOHHbIE MaTepuasbl

Bbicwaa maTtematunka

OpraHnyeckaa xmmumsa

TeopeTnyeckasd mexaHuKa

dunsmka

VcTopusa XMMmMUYecKoro MallMHOCTPOEHNSA

AVcunnnnHbl U NPaKTUKK, A1 KOTOPbIX 0CBOEHWE fJaHHO/ AnCUUNANHbI (Moayns)
Heo6X0MMO KaK MpeALLecTBYHOLLEe:

CoBpeMeHHble MallVHbl 1 annapaTbl XUMWYECKUX NPOVN3BOACTB
TeopeTMyecKre OCHOBbI pacyeTa XMMUYEeCKOro 060pyAoBaHUs
TexHONOrns MaWuHO- 1 annapaToCcTPoeHus

BbinonHeHve, NOArOTOBKA K NpoLeaype 3alnTbl 1 3aLMTa BbiMYyCKHON KBaN(UKaLMOHHOM
paboThl

Mpoun3BoAcTBEHHAA NpakTuKa: MpefaMnnoMHas NpakT1Ka, B TOM YMCNe Hay4HO-
nccnegosartenbckasa paboTa

Mpoun3BoACTBEHHAS NpaKTKa: TexHonornyeckas (MPOEKTHO-TEXHOMOIMYECKas) npakTunka

cTp. 3
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4. KOMMNETEHLMUN OBYYAIOLWErOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUS
AVNCLUUNNNUNHBI (MOAY NS)

MK-3: CnocobeH ynpasBisaTb pesy/ibTaTaMn HayYHO-UCCNe[0BaTe/IbCKUX U OMbITHO-
KOHCTPYKTOPCKUX paboT

3HaThb:

YpoBeHb 1 Ha MOPOroBOM YPOBHE OCHOBHbIE€ MOHATUSA B 06/1aCTU Hay4YHO-UCCNef0BaTeIbCKUX N OMbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI NAaHWPOBaHUS, OpraHM3aLuio 1 yrnpasneHne pesynbTatamu
Hay4YHO-MccNefoBaTeIbCKUX N OMbITHO-KOHCTPYKTOPCKMX paboT, 3HaTb MepCrneKTUBHbIE
KOHCTPYKLMUM MaLllWH X annapaToB HedTe- 1 razonepepabaTbiBalOLWMX NPeanpuUATUi

YpoBeHb 2 Ha 6a30BOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTU HAYYHO-UCCNEA0BaTENbCKUX U ONbITHO-
KOHCTPYKTOPCKMX paboT, OCHOBbI MIaHUPOBaHWA, OpraHn3aLmio 1 ynpasieHne pesynbrataMmu
Hay4YHO-MCCNef0BaTeNbCKMUX U OMbITHO-KOHCTPYKTOPCKMX paboT, 3HaTb NepCrneKTUBHbIE
KOHCTPYKLUN MaLLUVH 1 annapaToB HediTe- 1 razonepepabarbiBaloWwmMx NpesnpusaTui

YpoBeHb 3 Ha NPOABUHYTOM YPOBHE OCHOBHbIE MOHATUSA B 06/1aCTU Hay4YHO-UCCIe[0BaTeIbCKUX 1
OMbITHO-KOHCTPYKTOPCKMX paboT, OCHOBbI MIaHUPOBaHUSA, OPraHn3aLmnio 1 ynpaeneHue
pe3ynbTaTaMy Hay4YHO-UCCNef0BaTeNbCKMUX U OMNbITHO-KOHCTPYKTOPCKUX paboT, 3HaTb
MepcrneKTUBHbIE KOHCTPYKLUMUM MALLUVH U annapaToB HedTe- 1 rasonepepabaTbiBaroLLLnX
npegnpuATuii

YMeTb:

YpoBeHb 1 (hOpMynupoBaTb NPU3HAKK paboTbl COOTBETCTBYIOLLME HAYUYHO-UCCeL0BATE/IbCKUM U OMNbITHO
-KOHCTPYKTOPCKMM paboTam, onpefensiTb HayYHYH0 HOBU3HY, NPaKTUYECKYH 3HAYUMOCTb U
aKTya/lbHOCTb Pa3paboTKM HOBbIX KOHCTPYKLMA MaLIVH ¥ annapaToB Ans
rasonepepabatbiBatoLLeil MPOMbILLIIEHHOCTH

YpoBeHb 2 yMeTb 4aCTUYHO, He B MONHOM 06beme ynpasnaTb pe3ynbTaTtaMy Hay4YHO-UCCeL0BaTeIbCKUX
1 ONbITHO-KOHCTPYKTOPCKUX paboT, HanpaBneHHbIMY Ha pa3paboTKy HOBOIO
BbICOKO3((hEKTMBHOI0 TEXHO/IOrMYECKOro 060pyAoBaHNa Ana rasonepepabatbiBatoLeii
MPOMbILLIEHHOCTK

YpoBeHb 3 yMeTb CUCTEMATU3NPOBAHHO YNPaB/ATb pe3ybTataMn Hay4YHO-UCCeL0BaTEIbCKUX W OMbITHO
-KOHCTPYKTOPCKMX paboT, HanpaB/ieHHbIMU Ha pa3paboTKy HOBOr0 BbICOKOI((EKTUBHOTO
TEXHO/IOIMYECKOro 060py0BaHNs AN razonepepadaTbiBatOLLEN MPOMBbILLIIEHHOCTM

Bnagetsb:

YpoBeHb 1 OCHOBamMy ynpaB/ieHUs Hay4YHO-UCCeL0BaTENIbCKUX U OMbITHO-KOHCTPYKTOPCKMUX paboT B
npouecce pa3paboTKM HOBOr0 BbICOKOI()(DEKTUBHOIO TEXHO/IOMMYECKOro 060pyAoBaHus ans
rasonepepabatbiBatoLLLeil MPOMbILLIIEHHOCTH

YpoBeHb 2 CMOCOGHOCTLIO K OpraHun3aluy 1 ynpasneHno Hay4YHO-1ccnefoBaTeNlbCKUMMN U OMNbITHO-
KOHCTPYKTOPCKMMM paboTaMmu, HanpaB/ieHHbIMU Ha pa3paboTKy HOBOIO
BbICOKO3((hEKTMBHOI0 TEXHOIOrMYECKOro 060pyA0BaHNA Ana rasonepepabaTbiBatoL el
NPOMbILLINIEHHOCTH

YpoBeHb 3 HaBblKaMu ynpas/ieHUs pesyibTataMy COOCTBEHHbIX HAyYHO-MUCCNeA0BaTeIbCKUX U OMNbITHO-
KOHCTPYKTOPCKMX paboT B npouecce pa3paboTKy HOBOTO BbICOKOI(MHEKTUBHOTO
TEXHO/I0rMYEeCKOro 06opyaoBaHus ans rasonepepabartbiBatolLleil MPOMbILLIEHHOCTH

B pesynbTaTe 0CBOEHUS UCLUMNIMNHbBI 00yYaroLWnAca 4O/KEH

4.1 3HaThb:
4.1.1 OCHOBHble METOAbl MEXaHNYECKNX PaCHETOB TEXHOMOMMYECKUX annapaToB HedTe- 1
rasonepepaboTku;

4.1.2 OCHOBHble NpoLecchl U annapatbl HedTe- U razonepepabaTbiBaOLWMX NPEANPUATUIA, YCTPOKCTBO U
MPUHLMNBLI paboTbl 060PYA0BaHNS U METOAbI MHTEHCU(UKALMN TEXHONOTUYECKMX NPOLECCOB.

4.2 YMeTb:
4.2.1 wncnonb3oBaTb Ha NpakTUKe COOTBETCTBYHOLWME annapaTbl Npu pa3paboTKe TEXHONOrMYECKNX
NnpoLeccos;
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4.2.2 1No0/b30BaTbCA METOANYECKUMU 1 HOPMaTMBHbIMWN MaTepunanamin, CtaHgapTaMmn n TEXHNHYECKNMN

YCNOBMSAMU MPY NPOEKTUPOBAHMM MPOLECCOB W annapaToB HedTe- U ra3onepepaboTKu.

4.3 Bnapetsb:
4.3.1 npuMeHeHUEeM TeOpPeTUYECKUX NOMOXEHWUI TUMLPOMEXaHUKMW, TeNI0- N MacCoOOMeHa B npoueccax
HedTe- 1 rasonepepaboTKM 415 TEXHONOTMYECKUX pacyeToB 060pyA0BaHNS;

4.3.2 MeToAaMMn UHXEHEPHbIX Pacy&ToB, CBA3aHHbLIX C BbIGOPOM COOTBETCTBYHOLLETO 060PYA0BAHMS;

4.3.3 oopmIeHMEeM TEXHUYECKOI JOKYMEHTALUW, CBA3aHHOM C MCNOMb30BaHWEM TMAPOMEXAHUYECKUX
YCTPOWCTB, TENN0- U MAacCOOGMEHHbIX annapaToB B NPOM3BOACTBEHHbIX NpoLieccax.

Kog
3aHATUA

11

5. CTPYKTYPA N COAEP>XAHWE gonNCUNM/IHbI (MOAY NA)

HavmeHoBaHve pa3genos n  Cemectp/ Yacos
Tem /BUA 3aHATUSA/ Kypc

Pasgen 1 MawnHbl 1
annaparbl HegoTe- 1
rasornepepadatbIBatoLLMX
npeanpusTUi
TennoobMeHHbIe
annapartol /Tema/

OCHOBHbIe KOHCTPYKLUK 1 0,5
peKkynepaTuBHbIX

Tenn006MEHHUKOB:

KOXYyX0TpybuaTble, Tpyba

B Tpybe, NnacTuHYaThle,

3MEEBUKOBbIE, O/10UHbIE.

/Nek/

OnpegeneHune TenaoBoi 1 1
Harpysku; pacyer
MOBEPXHOCTU OXNAXKAEHMNSA
KOHJeHcaTopa
aTMOC(EpPHOI KONOHHbI.
MeToabl pacyerta
KOMMeHCcaTopoB
TePMUYECKUX YASTMHHEHWNI
B TEN1006MeHHMKax
XECTKOW

KOHCTpyKUmu. /Tp/

KomneTeH-
urm

MK-3

MK-3

JlnTepatypa WHTe

niz2n2.1
n2.2
Nn2.3n3.3
)

nianz2.i
n2.2Nn3.3

paKT.

MNpumeyaHne
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Ocob6eHHOCTH npoLeccos 1 12 MnK-3
TennoobmeHa B annaparax
C MeLllankamu un
MCeBLOOXKVKEHHBIM
cnoeM. KoHCTpyKLUK
Tenn10006MeHHOW
annapaTtypbl. Annaparsbl
BO34YLUHOIO OXNaXAeHNS.
MeToaunka
TEXHONOIMYEecKoro
pacuyeTa TenJ006MeHHbIX
annapartos.
MexaHn4yeckue pacyeTbl
TennN006MeHHOro
060pyA0BaHNA C y4eTOM
TemnepaTypHbIX
pacLUVpeHNiA.
KOHCTPYKTUBHbIE
pPasHOBUAHOCTHU
TpybuaTbIX neye.
OcobeHHOCTK pacyeTa
TpybuaTbIX neyei ¢
naHe/IbHbIMUW TOpesiKamu.
PeakunOHHbIe TpybyaTble
neyn. MeTtofbl OrHEBOTO
ob6orpeBa, KOHCTPYKLUK
Tpy6uaTbIX neveil.
OcHoBHbIe
XapakTepucTuKu
TpybuaTbiX Neyei:
Tennonpou3BoOANTENIbHOCT
b, TEN/IOHANPAXKEHHOCTb,
KO3(D(hNLMEHT NONE3HOr0
JelcTema. PacueTsbl
ropeHuns Tonnmea:
onpejesieHne TennoThbl
cropaHus TonmBea;
onpegenieHne pacxoja
BO3[yXa Ha ropeHue
TOMNUBA; OnpejesieHne
cocTaBa U Konu4yecTsa
AbIMOBbIX ra30B.

ICp/

PeakunoHHOe
o6opypoBaHme NpoLeccoB
HedTe- 1
rasonepepaboTku /Tema/

niz2n2.1
n2.2n2.5

0

cTp. 6
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OCHOBHbIE KOHCTPYKLNK 1 0,5 MK-3 ni.z2 0
PeakTopoB M PeakTopHO- nisnz2.1
pereHepaTuBHbIX 6/10K0B n2.2 n2.3
KaTaMTUYeCcKux

MpoL,eccoB: peakTopsl

KaTtaJInTUYecKoro

KPEeKUHra; peakTopHO-
pereHepatopHble 6/10Ku;
peakTopbl pUOpPMUHTa U
rMAPOreHN3aLNOHHbIX
MpoLLeccoB aKCManbHOro v
pajunanbHOro Tmna;
KOHCTPYKLUKN peakTopos C

nepemMeLLBaKOLL UMM

ycTpoiictsamu. //1ek/

OnpepeneHne BpeMeHu 1 1 MK-3 Nn1.3n2.1 0
TEePMOKPEKNHIa N ANUNHBI Nn2.2 n2.5

MeYyHOro 3MeeBmKa.
Pacuet o6bema n
onpeaeneHne pasmepos
HeoborpeBaemoi
BbIHOCHOW Kamepbl
YCTaHOBKM
TEPMOKpPEKMHIa
masyTta. /Tp/
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MartepuanbHble © 1 12
TensoBble 6anaHchl
peakTOpHOro
obopypoBaHus.
CoBpemeHHble
KOHCTPYKLMK
peakLMOoHHOro
obopypoBaHus,
NPYMEHAEMOro B
He(hTenepepaboTKe.
AnnapartypHoe
ohopMneHne cxem
COBPEMEHHbIX
TEXHONOTMYECKUX
npoueccos
HedTenepepaboTKu:
afKunnMpoBaHue,
n3omepusaund. PeakTopHo
-pereHepaTopHble 6/10KK
yCTaHOBOK
KaTalMTUyeckoro
KpekuHra. CoBmelleHne
npoLeccoB TEPMUYECKOTO
KPEeKMHra c rasmukaymen
«AMHAKPeKNHr». Pacyet
OCHOBHbIX pa3MepoB
peakTopa 3aMef/IEHHOr0
KOKCOBaHuA. Pacyer
pajMaHTHOW Kamepbl Meym
nuponusa. CocrasneHune
maTepuanbHoro 6anaHca
peakToOpHOro 6710Ka
YCTaHOBKWN pUHOpPMUHTa
6eH3nHa 1 onpegeneHne
OCHOBHbIX pa3MepoB
peakTopos. Pacuyer
peakTopHo-
pereHepaTuMBHOro 6/10Ka C
NNT- PEakTopom
KaTasMTM4ecKoro
KpekuHra. Pacuet
peakTopa rmapooymncTKu
AV3eNbHOro TonamBa
ycTaHoBKW J1-24. /Cp/
AnnapaTtypa ans
pasfeneHns HedTn u
NPOAYKTOB
HedhTenepepaboTku /Tema/

MK-3

ni.2
nisnz2.i
n2.2

0

cTp. 8
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MeToabl pasgeneHus 1 0,5 MK-3 ni.2nz2.1 0
CbIpbA Y NPOAYKTOB n2.2 n2.3
HedTenepepaboTKu: Nn2.4n3.1
(hnsmyeckme, YU3nKo- 32

XUMUYeCKune
XUMUYECKME METOAbI.
TuWNbl KOHTAKTHbIX
YCTPOMCTB KONOHHOIO
obopypnoBaHus.
KoHCcTpyKLumnun
cenapaTopos A/1s
pasgeneHns cuctem
XULKOCTb-ras. /f1ek/

CocTaBneHune 1 1 MK-3 ni3n2.1 0
mMaTepuasbHbIX U n2.2
TEeNN0BbIX 6anaHCcoOB n2.5n3.1

CMIOXHbIX KOJIOHH.
OnpegeneHune yncna
TEOpeTUYeCcKNX Tapenok B
CNOXHbIX KONOHHAX
PEKTUMUKALNN HEDTU 1
He(pTenpofykToB. Mapasn
NYeCKMNIi pacyeT CNOXHbIX
KOJIOHH W onpefeneHune
uncna AeCcTBUTENbHBIX
Tapenok. Pacuer
9KCTPaKLUOHHON KONOHHbI
YCTaHOBKW CENEKTMUBHOW
0YMCTKM Maces. Pacuet
KpucTannusartopa
HU3KOTemnepaTypHOil
JenapanHnsaymn macen.
PacueTbl npoueccos
pasgeneHuns
rMapoMexaHn4yeckmnx
cucTem

Mp/
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YcTaHoBKa
feacthanbTmsaunm rygpoHa
nponaHom. Ocob6eHHOCTH
MeM6paHHbIX NPOLEccoB
pasfgeneHuns
BOLOPOACOAEPXKALLNX
YrNeBOAOPOLHbIX ra30B.
YcTaHoBka Megarn.

Tunbl 1 CBOMCTBA TBEPAbIX
COp6EeHTOB, MPUMEHSEMbIX
B HethTenepepaboTKe.
OuuncTKa He(hTenpoLyKTOB
TBEpPAbIMM COpOeHTaMu.
CneunanbHble MeTOAbI
pasfeneHuns XuaKmx
He()TenpoAyKTOB:
a3e0TpONnHas NeperoHKa;
9KCTpaKTUBHAA MeperoHka.
ICp/

Tpyb6onpoBoabl u
apmarypa HeTe- u
razonepepabartbiBatoLLNX
npeanpuaTni

[Tema/

HasHaueHune
TpybonpoBoaoB, pacyeT
AvameTpa Tpybonpososa,
onpegeneHune
rMApaBInNYyecKmnx
CONPOTMB/IEHWIA B
Tpybonposoje. Buabl
MeCTHbIX COMPOTUBIIEHNI
N UX y4eT Npu pacyete
rMApaBINyecKoro
COMPOTUBNEHMSA
TpybonpoBoAaoB.
KOHCTPYKUMKN BEHTWNEN,
KpaHOB ¥ 3aJBUXKEK.
MprvMeHeHVe 3aMnopHON ©
perynupyouleii apmaTypbl
[Nex/

OnpegenexHue
ONTUMaNbLHOro guameTpa
TpybonpoBoA0OB AN
nepekayky He@Tn n
HelhTenpoAyKTOB.
MeToanka pacyeta
rMapaBan4eckoro
CONPOTUBNEHMSA
Tpy60NpoBOAOB C y4YeTOM
rMAPaBANYECKNX 1
MECTHbIX COMPOTUBIIEHWNI
Mp/

16 MK-3
0,5 MK-3
1 MNK-3

cTp.10

ni.2 0
ni3nz2.i

n2.2
Nn2.5N3.1

32

niinz.i 0
n2.2 n2.7
n2.8

nianz2.1 0
n2.2
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15 MepekaunsatoLee
ob6opypoBaHue HedTe- 1
rasonepepabartbiBaloLLLnX
npegnpuaTuia /Temal

KoHCTpyKUMY annapaTos 1 22 MK-3 nianz2.i 0
NS NePEKAUYKN XXNUAKOCTENR n2.2

M rasos. Bugbl Hacocos. N2.3/13.2
OcCHoBHbIe 33

XapakTepucTUKN HacoCOoB
pas3NIMYHOro Tuna.
CoBmecTHas paboTa
Hacoca 1 rmapaBnn4yeckon
cetn. KomnpeccopHoe
obopypoBaHue. Pacyet
rMAapaBANYecKon ceTu 1
nog60p HaCOCHOro
obopyaoBaHus. Pacuet

Hanopa v
NMPOn3BOANTENIBHOCTH
Hacoca.
/Cp/
/3avéTt/ 1 4 MK-3 ni1nia4 0
nisn2.1
n2.2n2.3
n2.4n2.5
n2.6 n2.7
n2.8n3.1
Nn3.2 nN3.3
31 32 33
6. pOHA OLEHOYHbBIX CPEACTB
6.1. KOHTpO/NbHbIE BOMPOCHI U 3aaHng
1 MeTozbl KOMMNeHcaLnin TeMnepaTypHbIX pacliVpeHunid B TeN1006MeHHMKaX XEeCTKOro Tuna.
2. TennoobMeHHUKN TUNa Tpy6a B Tpybe, cnupasbHbie U NaacTUHYaTbIe.
3. OCHOBHble CTaAnK TEMNOBOro pacyeta Tenj1006MeHHOW annapaTypbl. OnpeaeneHne NOBEPXHOCTU
Tennonepegfayn.

4 OnpefeneHne TeMnepaTypHbIX HanpsXeHUn B KOXYXOTpybyaTbiX Ternno06MeHHUKaXx.
5. KOHCTpyKUMKN WTYyLEpoB 1 nNaTpybKOB anmnaparos.

6. JTioKn 1 nasbl.

7 Pa3HOBMAHOCTN KOHCTPYKLMIA TpybuaTbiX Meyeilt Mo cnocoby Harpesa.

8 MeToAbl KpensieHnus v coefnHeHns Tpy6 B NeYHOM 3MeeBUKe.

9. OcCHOBHble noka3saTenin paboTbl TpybUaTbIX MeYeil.

10. TennoTta cropaHua TonavMea U MeTOAbl €e onpefeseHuns.

11. PacueT NoNe3HON TensoBOW Harpys3ku neuu.

12. PacuyeT npouecca ropeHua TonamBea.

13. OnpepeneHne coctasa UM 3HTaNbLNUN LbIMOBbLIX Fa30B.

14. MeToabl pacuyeta paguaHTHOW KaMepsl.

15. PacueT Kamepbl KOHBEKLMW.

16. MPUHUKMNBI COCTaB/IEHNA MaTepuasibHbIX U TENNOBbIX 6anaHCOB PeakLMOHHOro 060pyA0BaHUS
npoueccoB HeghTenepepaboTKu.

17. KOHCTPYKUMM peakTOpPOB rMAPOreHU3aLMoHHbIX NPOLECCOB U PUPOPMUHIa GEH3NHOB.

18. BapunaHTbl 0(hOpMNEHMA peaKTOPHO-PEreHepaTopHbIX G/I0KOB YCTAHOBOK KaTa/lMTUYECKOro
KpPeKUHra.

19. KOHCTPYKLUMM peakToOpoB W pereHepaTopoB HEMPEepbIBHbLIX MPOLECCOB KaTaUTUYEeCKoro
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KPeKuHra.
20. KOHCTPYKLUMN peakTOpOB C MepeMeLLnBaloWwmMmn ycTpoincTeamu.

21. PacueT peakTopoB MpoLECCOB NPOU3BOACTBA HE()TAHOIO KOKCa.

22. MeToabl pacyeTa OCHOBHbIX pa3MepOB pPeakTOpPOB rMApPOreHn3aLMoHHbIX NPOLECCOB.
23. PacyeT peakTopoB C MeXaHWYeCKMMU NnepemeLLBarOLLUMMN YCTPONCTBAMMN.

24, PasfeneHne MHOFOKOMIMOHEHTHbIX XUAKUX CMeceli MeTofamMun MneperoHKu.

25. CnoxHas peKTUPurKaLMoHHas KOMOHHA.

26. MpuMeHeHWe UMPKYNALMOHHOTO OPOLLIEHUA B KO/IOHHAX MeperoHKM HegTu.

27. MeTog onpefeneHns Yucna TEOPETUYECKNX TapesnoK - OT Tapesiku K Tapesike.

28. MeTof onpefeneHnsa Yucna TEOPETUYECKUX TapenoK Mo K/AH4eBbiM KOMIMOHEHTaM.
29. MeTof onpefeneHns Yucna TEOPETUYECKUX TapesnoK rno MncesL0KOMIMOHEeHTaMm.

30. CxeMa a3e0TPOMHOM NeperoHkKu.

31. OKCTpaKTMBHaa MeperoHka.

32. CxeMa 3KCTPaKTUBHOW MepPeroHKu.

33. Tpy60onpoBoAbl U OCHOBHble COPTAMEHTbI TPyoO.

34. OnpegeneHne gnametpa TpybonpoBoLOB U LUTYLEPOB.

35. OCHOBHbIe 371eMEHTbI TPY6ONPOBOAHON apMaTypbl: BEHTWUAN, 3aABUXKMK, KnanaHbl.
36. YCTPOWCTBO W NpUHLMN paboTbl NOPLIHEBOrO U LLEHTPOOEXHOro HacocoB.

37. Mopbop Hacocos Ana paboTbl Ha TMAPaBINYECKYHO CXEMY.

38. YNA0THEHUA BbIXOLOB BasioOB HACOCOB: CalbHWKOBbIE N TOPLIEBbLIE.

39. KOHCTPYKLMN NMOPLLUHEBBLIX N LEHTPOBEXHbBIX KOMMPECCOPOB.

6.2. TeMbl NMMCbMEHHbIX paboT

1 ATMOcepHbIiA 610K ycTaHoBKM TK-3.

2. BakyymHblii 610K ycTaHOBKM TK-3.

3. BNOK KatannTM4yeckoro KpekmHra yctaHoBku MK-3.

4. Y cTaHOBKa KaTtaJIMTUYecKoro pugopMmuHra.

5. YCTaHOBKa MosyyeHnss 6GUTyMOB.

6. MpefenbHblA 610K YCTaHOBKN TPY.

7. HenpegenbHblii 610K yCcTaHOBKM DY,

8. Y cTaHOBKa 3aMefl/IeHHOr0 KOKCOBaHUA HePTAHbLIX OCTaTKOB.

9. YcTaHOBKa feacanbTv3aunm ryapoHa nponaHom.

10. YCcTaHOBKa Ce/leKTUBHOM OYMUCTKM Macen PeHONoM.

11. YcTaHOBKa rMapo0yYUCTKN AN3e/IbHOro TOMAnBa.

12. Y CTaHOBKa rMApPO0YNCTKNA Macen.

13. YcTaHOBKa fgenapauHusaymn maces pacTBOpPUTENSAMMU.

14. YcTaHoBKa nsomepusaymu pakuymm HK-70°C.

15. YCcTaHOBKa KaTaMTUYeCcKol NapoBOi KOHBEPCUWU YTrNeBOAOPOAHbIX Fa3oB.
16. YCcTaHOBKa rMapooyncTku 6eH3nHoBoin dpakymm 130-KK.

17. Y CTaHOBKa MOMlyYeHUS METUN-TPeT-6yTnnosoro adupa.

18. Y CTaHOBKa rMApPO0YUYUCTKN AU3efIbHOr0 TOM/IMBA.

19. CTagma cuHTesa MeTaHoNa-cbipua B MPOM3BOACTBE MeTaHo/a.

20. Y3en pektugukauum metaHona - cbipua B NPOU3BOACTBE MeTaHOfa.
21. CTtafna OKCMpoBaHMA B NPOU3BOACTBE OYTUMIOBLIX CMUPTOB.

22. Cragmna rugpupoBaHuMa CbipbiX MacnfHbIX anbAernios.

23. Bnok pekTutukaymy 6yTaHONI0B B MPOM3BOACTBE OYTWUIOBBLIX CMNMPTOB.
24, Cragmnsa cuHTesa MeTU/IaMUHOB.

25. Cragma pekTupukaumum MeTUIaMUHOB.

26. YCcTaHOBKa pUOPMUHIa YrieBoL0PO4HbIX ras3os.

27. Craguna nuponusa ycraHosku 3M1-300.

28. Bnok pasgeneHns aTaH-3TUNEHOBOM (pakumm yctaHoBku 3MM-300.
29. Crtagma ankunmpoBaHua 6eH30Ma 3TUIEHOM B NPOU3BOACTBE 3TUNOEH30NA.
30. Y3en pernapupoBaHus aTunb6eH30Ma B NPOU3BOACTBE CTMPOA.

31. Monumepusayma cTmpona B NPou3BOACTBE MOJNCTMPONA.

32. Y CcTaHOBKa NOMy4YeHUs NOAUITUEHA BbICOKOrO [aBfIeHUA.

33. PeaKTOpPHbI y3en yCTaHOBKM «IMpOTON».
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6.3. POH[ OLLEHOYHbIX CPEACTB

®OH/, OLLEHOYHbIX CPeACTB NpunaraeTcs.

BOI'IpOCbI ANna KONJTOKBUYMOB, MHAMBUAYa/IbHbIE PAaCHETHbIE 3aaHNA, BONPOCHI K 3a4eTy.

6.4. NepeyeHb BMUAOB OLEHOYHbIX CPEACTB

cTp.13

7. YHEBHO-METOANYECKOE N NHPOPMALIMOHHOE OBECINEYEHVNE ANCUNMNNHBI

nii

ni.z2

nL3

nia

nLs

nz.1

n2.2

n2.3

n2.4

n2.5

n2.6

n2.7

ABTOpHI,
a6ey C. B.,
FOHpa HO. A.
Ckobno A U.,
MornokaHos 0.
K., Bnagnmunpos
A ., WenkyHos
B. A
KysHeuos A A,
KarepmaHos C.
M., Cypakos E. H.

YnbsHOB B. A,
bageHnkos B. 4.,
Nukyues B. T.

Packynosa T. B.,
®epedepos M.
tO., Kysopa U. E.,
Packynos M. 1O.,
HwuckoBckaa M.
0.,
YepHurosckas M.
A

ABTOpbI,
MaBnos 1C 1?2,
PomaHkoB I1. .,
HockoB AL A

FeHKMH A 3.

Makapos HO. .,
FeHKMH A 3.

PabuHoBnu I'. T,
Pabbix M. M.,
Xoxpsakos . A,
Cypakos E. H.

CappaHalwsunu
A I., lbBOBa A
n.

MoHwnkapos N. U.,
MoHwnkapos C. U.,
PaukoBckuii C. B.

L ykuHa /1. B,
Acnamos A A

7.1. PekomeHayemasa nutepartypa
7.1.1. OcHoBHaa nuTepartypa
3arnasue
TexHonornyeckme KOMMYHUKaLUM NPOMbILLNEHHbIX
npeanpuaTuii; ydueb. nocobue
Mpouecchl 1 annapaTbl HedTerazonepepaboTkn u
HepTexMmunn: y4yebHUK Ans By30B

PacueTbl NpoLeccos v annapaTos
HethTenepepabaTbiBatOLLEN NPOMbILLIEHHOCTU: Y4eob.
nocobue

Mpoueccbl U annapaTbl XMMUYECKOW TEXHONOTUN B
npumepax U 3afgavax: y4e6. nocobme

TexHonorms nepepaboTKM XUAKMUX U ra3006pasHbIxX
NMPUPOAHbIX 3HEeproHocuTeneii: yuebHoe nocobue

7.1.2. JononHUTeNbHaa nuteparypa
3arnasue
Mpumepbl 1 3a4a4mM MO Kypcy NpoLLeccos 1 annaparos
XUMUYECKON TeXHoNormm: y4eb. nocobue

O60opyAoBaHMEe XMMUYECKNX 3aBOAO0B: Y4eOHMK

TexHonornyeckoe 060pyaoBaHue XUMUYECKUX U
He(pTerasonepepabaTbiBatOLLLNX 3aBOAOB: YUEOHNK

PacuyeTbl OCHOBHbIX MPOLECCOB ¥ annapaToB
He(pTenepepaboTKM: CNPaBOYHUK

MprMepbl 1 3aga4n NO TEXHONOTUM NepepaboTKM Hed Ty
M rasa: yyeb. nocobue

PacyeTbl MalnH 1 annapaTtoB XMMUYECKUX NPON3BOACTB
N He(pTerazonepepaboTky (Npumepsbl 1 3agaun): yyeb.
nocobue

Tpyb6onpoBoabl 1 Tpy60NpoBOAHAA apmaTypa: yueb.
nocobue

N3patenscTBo, rof
AHrapck: AI'TA,
2006

M.: Hegpa, 2000

Kues: "WHTerpan”,
2008

AHrapck: AI'TA,
2006

AHrapck: AHI'TY,
2017

N3patenscTBo, rof
M.: OO0 TNL
AnbsaHc, 2006

M.: BbiCcW. LLUK.,
1978

M.:
MallnHOCTpOeHMe,
1976

M.: Xumnsa, 1979

Creé.: "Wuterpan”,
2008

M.: Anbha-M,
2008

AHrapck: AHITY,
2016
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ABTOpHI, 3arnasue M3patenscTBO, rof
n2.8 WyknHa 1.B., TexHOoNornyeckme KOMMYHUKaLum B XMMNYECKNX AHrapck: AHI'TY,
Acnamos A A NPOn3BOACTBax: HarnsgHoe nocobue 2016
7.1.3. MeToanyeckue pa3paboTku
ABTOpHI, 3arnasue M3paTenscTBO, rog
N3.1 Pwibanko n. U., Mpoueccbl U annapaTbl XMMUYECKOW TEXHONIOTUN. AHrapck: AI'TA,
Moponnenos E. MaccoobMeHHble npoLecchl: yyebHoe nocobue ¢ 2009
B., lemeHTbeB A  NpumepamMn pelieHns 3agad
n.
N3.2 LUWepbun C. A, MalluHbl ANA HarHeTaHWsA XXULKOCTeR 1 rasos: y4eob. AHrapck: AI'TA,
CemeHoB U. A, nocobme 2009
WepbuHa H. A
N3.3 LUWepbuH C. A OcCHOBbI TeOpuY Tenno0o06MeHa U TeN1006MEHHbIE AHrapck: AI'TA,
annapaTbl: y4e6. nocobue 2014

7.2. lNepeyveHb pecypcoB MHPOPMALLMOHHO-TENEKOMMYHUKALWOHHOM ceTn ” NHTepHeT”

31  CemakuHa, O.K. MawunHbl 1 annaparbl XMMUYeCKnUX, HelhTenepepabarbiBaoLLnNX U
HeTeXMMNYECKNX NPon3BoACTB :y4yeb. nocobue / O.K. CemaknHa ; TOMCKUA NONUTEXHUYECKUIA
YHUBEPCUTET. - TOMCK : M34-B0 TOMCKOro NofiMTeXHNYeckoro yHneepcurteta, 2016. - 154 c.

32  LWarixyTtanHoBa, M. K. PacyeT peKTU(hMKaLMOHHOM YCTaHOBKKN: Y4ebHO-MeTOoANYeCKOoe nocobue /
WanxytanHoBa M.K., OepsaruHa H.B., byptoknH ®.A - KpacHosap.:CdY, 2016. - 170 c.

33  TapaHuesa, K. P. Mpoueccbl 1 annaparbl XMMWYECKON TEXHONOIMU B TEXHUKE 3alUThbl
OKpy>Katouei cpeapl: YuebHoe nocobue / K.P. TapaHuesa, K.B. TapaHueB. - MockBa : HUL],
NH®PA-M, 2014. - 412 c.

7.3.1 MNepeyeHb NporpaMmMHOro obecreyeHns
7.3.1.1 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBuma 3 rogal

7.3.1.2 NanoCAD 11 Plus [AKagemunueckas nuueH3nsa: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.3 Office Pro + Dev SL [FocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.2 TepeveHb NHPOPMALMOHHbIX CMPaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 NPBUC

7.3.2.3 HayuHas anekTpoHHasa 6ubnmoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 NMepeyeHb 06pa3oBaTeNbHbIX TEXHOMOTMUN
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUUTNJIMHBI (MOA4YNA)
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8.1 YuebHble ayguTopuu AN NpoBeLeHNs y4ebHbIX 3aHATUIA BCex BUAoB. Aya. 111. 665830, T.
AHrapck, 72 ke-n, . 19, yuebHsbiii kopnyc Ne 2. TeXHUYecKue cpeAcTBa 00yUYeHUs: MynbTumeama
nNpoeKkTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAM0o KONOHOK N5 BOCMPOU3BeeHUs ayamo ganna - 1 wT.; y4e6Ho-HarnsgHble
nocobusa «3anopHo-peryanpytrolLas apmatypa» - 4 Wr.; yyebHo-HarnsgHble nocobms
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWTt. Cneynann3nposaHHas
mebesnib: gocka (Menosas) - 3 WT.; CTON npenojasaTenis - 1 WT.; CTON KOMMbIOTEPHbIN - 1 WT.; CTyN
npenogaeatens - 2 WT.; CTON CTYAeHYECKNA BYXMECTHbIN (WT.) - 18 WT.; cKaMbs CTyAeH4Yeckas
ABYXMeCTHas - 18 wrT.; nektopckas TpubyHa - 1 wr.

8.2 AyauTopumn Ans caMocToaTenbHOW paboTbl. Aya. 401. 665830, r. AHrapck, 72 kB-, A. 19, y4yebHblii
kopnyc Ne 2. CneynanusmpoBaHHas Mebenb: focka (Menosasi) - 1 WT.; CTON KOMMbIOTEPHbINA - 20
WT.; cTyn - 20 wWT. TeXHUYeCcKne CpeacTBa 00yUYeHUs: MynbTMMeana NPoeKTop - 1 WT.; 3KpaH - 1
LWT.; MOHO6/10K - 20 WT.; KOMN/IEKC ayAn0o KOMOHOK AN BOCNPOW3BeAeHNs ayano anna - 1wt
[OCTYN B MHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWE YKA3AHWNA ANA OBYUAKO LW NXCA MO OCBOEHWIO
OucumnnuHa “MalunHbel 1 annapaTbl HehTe- U rasonepepabaTbiBalOLLNX NPeSNPUATUIA” aBNseTCA
CaMOCTOSITENbHON ANa U3ydeHus. AucunnanHa npenogaeTcs B BUAe NeKUUA U NPaKTUYeCKMX 3aHATUIA. Ha
NeKuMAX Npu U3N0XeHUU mMaTepuana cnefyeTt nosib3oBaTbCa UMKOCTPATUBHBIM MaTeprasnom,
OPVUEHTUPOBAHHbLIM Ha UCMNOJIb30BaHWNE MY/IbTUMEANINHOTO Mpe3eHTaLMOHHOro obopyaoBaHus. Mpu
BbIMO/IHEHUW NPaKTUYeCKUX paboT no aucumnnamHe “MalinHbl 1 annapatbl HedTe- U
rasonepepabarbiBaloLLMX NPeAnpuaTuin”, obyyatoLnecs LO/MKHbI BNafeTb HaBblKaMun paboTbl CO
cnpaBoYHMKaMu 1 katanoramu. O6pasoBaTes/ibHble TEXHOIOMMW: METOL NPO6/IEMHOI0 U3/0XEHNS
mMaTepuana, Kak eKTOpoM, Tak 1 06y4darolMMcs; CaMOCTOSTE/IbHOE UTEHME 00YYaOLWMMUCS YHEOHOR,
y4ebHO-MeTO4MYECKOIN U CNPaBOYHON NMTepaTypbl U Noc/eaytoLee UCMonb30BaHNE NOMYYEHHbIX 3HAHWU
Ha NPaKTUYeCKUX 3aHATUAX. B TedyeHMe npenogaBaHusa AUCUUNAMHBI “MallnHbl U annapaTbl HedTe- U
razonepepabartbiBatoLLMX NPeanpuUATUIA” B Ka4yecTBe (hOpPM TeKyLL e aTTecTaymm obyyatoLmxes
Mcnonb3ytTcs cobecesoBaHne, KONNOKBUYMbl U MHANMBUAYa/bHbIE pacyeTHble 3afaHuns.



