MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA30BAHUSA POCCUNCKOW ®EAEPALNI

deaepanbHOe rocygapCcTBeHHOE 6H0)KETHOe 06pa3oBaTe/IbHOE YUPEXKAeHNE BbICLLETNO
obpasoBaHUA

«AHrapcKui rocylapCTBeHHbIN TEXHUYECKUIA
(PFEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npog. CTOMUHa
« 006 » I.

[MoAbEMHO-TPAHCMOPTHbIE MEXAHU3MbI

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpensneHa 3a Kadeapoit MallnHbl M annapaTbl XMMUYECKUX NPON3BOACTB

YyebHblii nnaH 15.03.02_'m -22-1,2,3,4.pk
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue
Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 4 3ET
Yacos no yyebHomy 144 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3a4eTnbl 6
ayanTOpPHbIE 3aHATUSA 68 KYpCOBbIE NMPOEKTHI 6
camocTosTenbHas paboT 72
4acoB Ha KOHTPO/Ib 4

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

CemecTp
(ckypes <Comserp nawypee) O (32) Arors
Hepenb 16,8

Bua 3aHATwMiA yn enyn PR
Nexkunmn 34 34 34 34
MpakTnuyeckue 34 34 34 34
MToro ayg. 68 68 68 68
ATakKTHas paboTa 68 68 68 68
Cam. paboTa 72 72 72 72
Yacbl Ha KOHTPO/b 4 4 4 4

MToro 144 144 144 144
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Mporpammy coctaBun(un):
KTH, 3aB. kadp. MIrcC, Nop6au MN.C.

PeueH3eHT(bl):
KTH, MepBblii 3am. reH. aupekTopa AO «MpKyTCKHunxuMmaw», KysHeyos K.A.

Pabouas nporpaMmMa ANCLUMANHBI
MoAbeEMHO-TPAHCNOPTHbIE MEXAHWU3Mb

pa3paboTaHa B cooTBeTCcTBUM ¢ PIOC:

depfepanbHblil TOCYAapCTBEHHbIN 06pa3oBaTe/ibHbIA CTaH4APT BbiCLero o6pasoBaHus - 6akanaBpumar no
HanpasfieHMo nogrotoBkn 15.03.02 TexHoNornvyeckne MawnHbl 1 obopypoeaHme (Npukas MmHo6pHayKu
Poccum ot 09.08.2021 r. Ne 728)

COCTaBJ/IeHa Ha OCHOBaHWUM Y4e6HOro nnaHa:
15.03.02 TexHonorn4yeckne MallnHbl 1 060pyaoBaHue
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Pabouas nporpammMa ofo06peHa Ha 3acefiaHnn YMC akynbTeTa

Cpok felicTBus nporpammbl: 2022-2026 yu.r.

Mpeacepgatens YMC KTH., gou,., Jlebegesa O.A.
MpoTokon ot 06.07.2022 Ne 06/22
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1L UESTN OCBOEHWA ANCUNTMTNNHDBI
MOAroTOBKA CMeLnanncToB, o6nafaolinx 3HaHUAMM TEOPETUYECKOI MeXaHUKM, CNOCOGHbIX Ha
NnpakTUKe UCMob30BaTb 3aKOHOMEPHOCTW BbIMTFPbILIA B CUME UK B CKOPOCTU ANs PasvUHbIX
MeXaHM3MOB KPaHOBbIX 1 TPAHCMOPTMPYHOLLUX YCTAaHOBOK;

NnoAroTOBKa CNeLmanncToB, 061afaolWmnx 3HaHUAMY NOBeAEHNA KOHCTPYKLMOHHbIX MaTepuanos
MpU pasnnYHbIX peXxxmmax paboTbl (CONMPOTMBEHE MaTepPanoB) N CNOCOBHOCTbIO NMPUMEHATb UX
Ha NpaKTUKe NPy pacyéte MeTaNOKOHCTPYKLMIA rpy30noAbEMHBIX MaLLWH;

MOAroTOBKAa CNeLnanncToB, o6nafatolimx 3HaHUAMIU OCHOB pacyéTa rMapaBaMyeckoro

COMPOTMBEHUS TPY6ONPOBOAOB, 3aKOHOB FpaBUTAL MU 1 CMIOCOGHBIX MPUMEHUTL UX B pacuéTax u
Mpu BbIGOPe COOTBETCTBYHOLLEFO TPAHCMNOPTUPYHOLLEFrO 060pYyA0BaHNs 6€3 TArOBOro opraHa.

2.3A40AUN
YCBOEHWE OCHOBHbIX MOHATUI U NOAXO0A0B K pacyéTy KpaHOBbIX MeXaHW3MOB, MeXaH3MOB
TPaHCNOPTUPYIOLMX YCTPOIACTB, TOPMO3HbIX CUCTEM, ONTUMANbLHOTO BbIGOPA CUNOBbLIX arperaTtos
N 3NEeMEeHTOB TPAHCMMCCUMN MaLLVH.

3. MECTO AncuunninHbl B CTPYKTYPE OOI

Llmkn (pasgen) OOIMM: 61.0.37

3.1
311

3.1.2
3.13
3.1.4
3.15
3.1.6
3.1.7

3.2

321
3.2.2
3.2.3
3.2.4
3.2.5
3.2.6

Tpeb6oBaHWA K NpeABapuTeIbHON NOATOTOBKE 06yyaroLwerocs:
MexaHunKa XWUAKOCTK U rasa

Teopusa MexaHVW3MOB ¥ MaLlVH

TexHoMornyeckne KOMMyHMKaLuy B XMMNUYeCKNX NPOnU3BOACTBAX
ConpoTuBneHne martepnanos

TeopeTnyeckasd mexaHuKa

MallnHHas UHXeHepHas rpaguka

HayepTtartefnibHas reoMeTpus v NHXeHepHasa rpagurka

AVicunMnanHbl M NPaKTUKK, 4N KOTOPbIX OCBOEHWE aHHOW AncUMNANHbI (Moayns)
He0OOXOAMMO KaK NnpefLllecTBYHOLLEE:

MoAroToBKa K caaye U caada rocyapCTBEHHOr0 ak3aMeHa

KOHCTpyupoBaHue 1 pacyeT 31eMeHTOB 060pYyj0BaHMe OTpacIu

TexHOM0rMs MallMHOCTPOEHUS

MOHTaX 1 PEMOHT TEXHO/IOTUYECKOTr0 060pYA0BaHMA

MoAroToBKa K npouefype 3aluTbl U 3aLMTa BbIMYCKHOW KBanM(MKaLMOHHOK paboThi
Mpoun3BoACTBEHHAs NpaKTUKa: MpeaaunnoMHas npakTmka

4, KOMMETEHUWMW OBYYAKOLWEIOCHA, POPMNPYEMBLIE B PE3YJIbTATE OCBOEHWA

3HaThb:

ANCUNNNTNHBI (MOA4YNA)
OMK-9: CnocobeH BHeAPATb 1 0OCBaMBaTb HOBOE TeEXHONOrM4YecKoe 060py0BaHue;

YpoBeHb 1 Y cnosus UCMNoNb30BaHMUA NOABLEMHO-TPAHCMOPTHbLIX MaLUWH
YpoBeHb 2 KOHCTPYKLUKN, XapaKTEPUCTUKN MOLBEMHO-TPAHCMOPTHbLIX MaLlUWH
YposeHb 3 TpuMepHOe cofepXXaHne MOHTaXHO-HaNnafouYHbIX paboT ANg NoAbeMHO-TPaHCMOPTHbIX

YMeTh:

MalluH

YpoBeHb 1 TMonb3oBaTbCs creymanbHOM NUTepaTypoid, cTaHaapTamu, CrpaBoOYHMKaMK Mo NOAbEMHO-

TPaHCNOPTHLIM MEéXaHWU3MaMm

YposeHb 2 T1poBOAUTL pacyeT NPOU3BOAUTENILHOCTU MAaLUMH AN18 peasibHbIX PEXUMOB IKCMIyaTaunm
YposeHb 3 OcCyLeCcTBNATL BbIOOP pauMoHabHbIX PEXMMOB paboThbl MOAbEMHO-TPAHCMNOPTHBLIX MaLlUH
Bnagets:

cTp. 3
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YposeHb 1
YpoBeHb 2
YpoBeHb 3

HaBbikamy BbiGOpa CTaHAAPTHbLIX Y3/10B /19 MEXaHU3MOB MOAbEMHO-TPAHCMOPTHbIX MalUUH
MeToANKOM BbIGOpa NOrPY304HO-Pa3py30UHbIX M TPAHCMOPTHBIX MaLLWH

MeTogammn 3hheKTUBHOIO UCMONb30BaHNSA MOABEMHO-TPAHCMOPTHBIX MaLLUWH B XMMUYECKOIA
MPOMbILLNEHHOCTH

OMK-12: CnocobeH obecneynBaTb MNOBbIWEHNE HAAEXHOCTU TEXHONOTMYECKMX MALLUH U

3HaThb:

YposeHb 1
YpoBeHb 2
YpoBeHb 3

YMeTb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:

YposeHb 1
YpoBeHb 2
YpoBeHb 3

OMNnkK-13:

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

YMeTh:
YpoBeHb 1

YpOBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

060py,ﬂ|OBaHI/IFI Ha CTagnax NPoOeKTUpPpoBaHNA, N3TOTOBJIEHNA N aKCNyaTal i,

MpaBuna ycTpoincTea 1 6e30nNacHoOM aKcnayaTaymm NoLbeMHO-TPAHCMOPTHbLIX MaLUUH

OCHOBHbIe MeponpusaTus, obecneynBaoLLe HaaeXXHOCTb 3/1EMEHTOB NOAbEMHO-
TPaAHCMNOPTHbIX MALLMH Ha CTagun NPOEKTUPOBaHUS

MeTo/bl HazHaYeHMA KO3(hPULMEHTOB 3anaca NPOYHOCTH, MPU NPOBEAEHUN NPOYHOCTHbIX
pacyeToB; (haKTopbl BANSAIOLWME HAa BEIMUYMHY KOSPMULNEHTOB 3anaca NPoYHOCTH

MpuMeHATb NpaBuia ycTpoiicTea 1 6e30MacHom aKcnayaTaumm noAbeMHO-TPAHCMOPTHbIX
MaLLWH NpY NPOeKTUPOBaHUN

BbINONHATL NPOBEPOYHbIe, MPOEKTHbIE PacyeTbl, pacyeTbl Ha JOMYCKAEMYO Harpysky
BbIABNATb KOHLEHTPATOPbI HAMPSXXEHWUI U YUUTbIBATb UX BIMSHUE HA BENUYUHY
(haKTMYecKoro KoaduumeHTa 3anaca NPpoOYHOCTH

3HaHMAMM 6e30MacHO aKcnayaTauuyM NOLbEMHO-TPAHCNOPTHBIX MaLlWH

MeTogamu pacyeToB TUMOBbLIX 3/IEMEHTOB MEXaHNYECKUX NMPUBOAOB Ha CTaTUYECKYHO
MPOYHOCTb N Ha COMPOTUB/IEHNE YCTANOCTHN

HaBbikamy onpefensTb KOHLEHTPATOPbl HAMPSXKEHUI B KOHCTPYKLMUAX NOABEMHO-
TPAHCMOPTHbIX MaLlWH

CnocoGeH NPUMEHATb CTaHAAPTHbIE METOAbI pacyeTa NPy NPOEKTUPOBAHUMN AeTanei u
Y3710B TEXHONOTUYECKMX MallUH 1 060pyL0OBaHNS;

OCOGEHHOCTY pacyeTa U KOHCTPYMPOBaHWS A€TaNeil 1 y310B NOAbEMHO-TPAHCMOPTHbIX
MaLlUH

CTaHAapTHble METOAbLI pacyeToB AeTanell 1 y310B NOALEMHO-TPAHCMOPTHbIX MalUUH

OC06EeHHOCTY pacyeTa NOAbEMHO-TPAHCMOPTHbLIX MALLUWH C YY4ETOM JUHAMUYECKUX U
BETPOBbLIX Harpy3ok

BbINOMHATL pacyeTbl MEXaHW3MOB MOABEMHO-TPAHCMOPTHbLIX MALLWH C OnpefeneHneM
OCHOBHbIX pa3mepoB

Bbl6UpaTh ONTUManbHble PEXUMbl Paboynx NPOLLECCOB M HEOBXOAMMbIX 418 peanu3ayum
3TUX PEXUMOB 31EMEHTOB NPMBOJA MEXaHW3MOB C y4eTOM 0COGEHHOCTEN aKcnyaTauum

Pa3pabaTbiBaTb KOHCTPYKTOPCKYH AOKYMEHTaLMIO MPU NPOEeKTUPOBaHUM NOAbEMHO-
TPaAHCNOPTHbIX MaLUMWH

HaBbikaMn caMOCTOATe/IbHON paboTbl MO pacyeTy M KOHCTPYMPOBaHUIO NOABEMHO-
TPAHCMOPTHbIX MALIWH ¥ MeXaHU3MOoB

HaBblKaMn KPUTUYECKOIN OLLEHKN MPUHATBIX KOHCTPYKTUBHbIX PELLEHWUI Y3108, MEXaHU3MOB,
MeTal/IMYeCKUX KOHCTPYKLUWIA, Tak 1 B Lenom MMM

HaBbiKaMn 0(hOpM/IEHNSA KOHCTPYKTOPCKOM AOKYMEHTaL MM B COOTBETCTBUY C TPeboBaHUAMY
ctaHgapTos ECK/

B pe3ynbTaTe 0OCBOEHUSA AUCLUNNNUHBI 06yYatoLWUNCA LOMKEH
4.1 3HaThb:
4.1.1 KOHCTPYKLWWN, COBPEMEHHbIE HanpaB/ieHUA NpPU MPOEKTUPOBaAHUM U pa3paboTKe NoAbEeMHO-
TPaHCMOPTHbLIX MaLUWH, MEeTOAbl 1 OCHOBbI UX pacyeTa.

cTp. 4
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YMeTb:

cTp. 5

060CHOBaHHO BbIOpaTh M3 LWMPOKOro cnekTpa Bugos NMTM Hanbonee npueMnemMblii TUM NOLbEMHO-
TPaHCNOPTHOW MaLUVHbI MPUMEHUTENBHO K YC/I0BUAM U 3afia4aM TPaHCNOPTHOWN onepauuu;

YMETb rpaMOTHO MPOM3BECTM pacyeT NPMBOAA NOABEMHO-TPAHCMOPTHON MaLUMHbI C MaKCUMasbHO
BO3MOXHbIM MCMO/Ib30BaHWEM CTaHAAPTHbIX U3AENUIA B KOHCTPYKLMUM NPUBOAS;

BbIMOMIHUTL YePTEXU NPOEKTUPYEMOV MOALEMHO-TPAHCMNOPTHOW MalLWHbI B 06bEME TEXHUYECKOTO

npeaioXxXeHus.
Bnapgetb:

MeTOoAaMK onpeneneHna OCHOBHbLIX 3KCnyaTalMOHHbIX nokasaTtenei u XapaKTePUCTUK NOABEMHO-

TPaAHCNOPTHbIX MaLUWH.

5. CTPYKTYPA U COAEPXAHWE gancCunnimHbl (MOAY NA)

HanmeHoBaHMe pa3fenos u
TeMm /Bug 3aHATUSA/

Pazgen 1 O6uipe cBeagHUs o
NoALEMHO-TPAHCMOPTHbBIX
MaLLmHax

VcTopusa pas3sutus
NOAbEMHO-TPAHCMOPTHbLIX
MallWH, OCHOBHble
nokasatenu pabobl /Tema/

KpaTtkue cBefieHns 13
NCTOPUN NOLABLEMHO-
TPAHCNOPTHLIX MaLluH.
OCHOBHbIe HanpasieHns B
pasBUTUM NMOLBEMHO-
TPAHCMNOPTHOrO
MaLUWHOCTPOEHUS.
"py3onogbémHble
MaLLMHbI: Knaccupukauums,
OCHOBHbIE napameTpbl, U
pexxvumbl paboTsl IMIM.
Harpysku, geicTsytouime
Ha MM. /Nek/
PacueTHble Harpysku Ha
rpysonogbemHble
MalnHbl. OnpegeneHue
NMpPOn3BOANTENIbHOCTH

MO bEMHO-TPAHCMOPTHbIX
maLuH. /Mp/

MpaBuna n HoOpMbI
PocTtexHapgsopa. /Cp/

Pasgen 2. py3onogbemMHbie
MaLLNHbI

Jetanu n y3nol
rpy3onogbeMHbIX
mawuunH /Tema/

Cemectp/ Yacos KomneteH- Jlutepatypa MWHTe [prvmeyaHme
Kypc Ly PaKT.
6 2 OrnkK-12 nii 0

OnkK-13 nia2n2.1
OrnkK-9 n2.3
31 32 33
a7
6 2 OnK-12 nii 0
OnkK-13 nia2n2.1
OnKkK-9 n23
31 32 33
37
6 16 OnkK-12 nii 0
OnkK-13 nia2n2.1
OrnK-9 n2.3
31 32 33
37
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Kptoku v netnu. 6 2 OrlK-12 ni1 0
CneymnanbHble 3axBaThl. OrllK-13 ni2n2.1
"py303axBaTHbIe OrlK-9 n2.3
npucnocobnexHnsa ans 31 32 33
Cbinyyux rpysos. /flek/ 7
PacueT n nog6op 6 2 OrlK-12 nii1 0
rpy303axBaTHbIX OrllK-13 ni.2nz2.1
npucnocob6neHunii. /Mp/ OnNnK-9 n2.3
31 32 33
7
CneymnanbHble 6 6 OrnkK-12 nil 0
rpy303axBaTHble OrllK-13 ni2nz2.1
npucnoco6nenus. /Cp/ OnkK-9 n2.3
31 32 33
a7
TMBKMe aNeMeHThI 6 2 OrlnK-12 nii 0
nonucnactbl. bapabaHbl, OnkK-13 ni.2n2.1
610KN 1 3Be3[04KW. [lek/ OlnkK-9 n2.3
31 32 33
7
Pacuét ycunuia gns 6 2 OrlK-12 nii 0
noaséma rpysa. Pacuér OnK-13 niz2n2.1
6apabaHa Ha MPOYHOCTbL U OnK-9 n2.3
onpefenieHne ero 21 32 33
pasmepoB. OnpegeneHue a7

AnameTpa HavyanbHoW
OKPY>KHOCTM 3BE304KM,
onpegeneHue
HEeo6XoANMOro ymucna
o6opoToB 6apabaHa u
3Bé3gouku. /Tp/

Knaccuthukauma KaHaToB, 6 OnkK-12 n1a 0
MapKNpOBKa U OlnkK-13 ni2n2.1
pacyet. /Cp/ OnK-9 n2.3
31 32 33
a7
OcTaHoBbI U 6 2 OrlK-12 nii 0
Topmo3a. /flek/ OmnK-13 ni2n2.1
OrnK-9 n2.3
31 32 33
a7
PacueT Topmo3HOro 6 2 OrlK-12 nii 0
MOMEHTa 1 nogoop OrllK-13 ni2nz2.1
Topmo3sa /Mp/ OrnK-9 n2.3
31 32 33
a7
Tennosoii pacuet 6 4 OnkK-12 niil 0
Topmosa. /Cp/ OmnK-13 ni2n2.1
OnkK-9 n2.3
31 32 33

a7
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2.2

2.3

2.4

Mpusogbl
rpy3onogbeMHbIX
mawmH. /Tema/

Twunbl NpMBOLOB
rpy30noAbeMHbIX MaLUUH.
Py4HOli NpUBOA.
JNeKTpUYeCKnii NpUBOA,.
rnapaBanyeckuii

npueog. /Nek/

PyuHoin npusog,
PacyYéTHble BENINYUHbI
YCUNWIA Ha NPUBOAHbLIX
PYKOSATKaX U TArOBbIX
uensax. PacyeTt mMoLHOCTY
3N1eKTPUYECKOr0
npusoga. /Mp/

PacueT rugpasnmyeckoro
npusoga. /Cp/

PacueT KpaHOBbIX
mexaHu3moB /Tema/

CXeMbl MeXaHN3MOB.
Bbi6op anekTpoaBuratens.
Harpyskn B

mMexaHusmax. /fek/

Pacuét mexaHunsma
nogbéma n nepefBuXeHuns
MOCTOBOrO KpaHa. /T1p/

MpocTeiwme TUNbI
rpy30nofbeMHbIX
mMawmnH /Tema/

Nebeakun. Tanw.
Jomkpartbl. /f1ek/

Pacuet nebeaku. /Mp/

CoBpemeHHble TUNbI
npocTenLwmnx
rpy3onogbeMHbIX
mawmH. /Cp/

12

OrlK-12
OlK-13
OnK-9

OrlK-12
OnK-13
OrnkK-9

OrlK-12
OlnK-13
OnK-9

OrnkK-12
OMnK-13
OrnkK-9

OrnkK-12
OMnK-13
OrnkK-9

OrnkK-12
OnK-13
OrnkK-9

OrlK-12
OMnK-13
OnK-9

OrlK-12
OlK-13
OnK-9

ni1
niz2n2.1
n2.3
31 32 33
7

ni1
niz2n2.1
n2.3
31 92 33
7

ni1
niz2nz2.1
n2.3
31 32 33
7

ni1
niz2n2.1
n2.3
31 92 33
a7
ni1
niz2n2.1
n2.3
31 92 33
7

ni1
niz2n2.1
n2.3
31 92 33
a7
ni1
niz2n2.1
n2.3
31 92 33
7
ni1
niz2nz2.1
n2.3
31 32 33
a7

cTp. 7
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2.5

3.1

3.2

OCHOBHbIe KOHCTPYKLUK
rpy30nofbeMHbIX
KpaHoB /Tema/

BalleHHble, MOCTOBbIE,
KO3/10Bble, MOPTa/bHbIE,
KabenbHble,
NMHEBMOKO/IECHbIE U
ryceHW4YHble KpaHbl /J1ek/

PacueT K0310BOro
KpaHa. /Mp/

MeTannnyeckune
KOHCTPYKLUK
rpPy30no4bEMHbIX
MaLuH. /Cp/

Pa3gen 3. TpaHcnopTupyoLLme
MaLLNHbI

MallrHbI HenpepbIBHOTO
TpaHcnopTa /Tema/
OCHOBHble MoKasaTenu
paboTbl MaLIWH
HenpepbIBHOTO
TpaHcnopTa. JIEHTOUYHbIE
KoHBeliepa. Pacuer
KOHBeWepa. LlenHble
KOHBeliepa.

Anesatopbl. /Jlek/
Pac4ét 0CHOBHbIX
napamMeTpoBs
TPaHCNOPTUPYHOLW KX
maLuH. /Tp/

PacueT mMowHOCTM
npuBoAa NEHTOYHOIO
KOHBeiepa.
ConpoTumBneHuns
LBUXEHUIO LENHOro
KOHBeiepa. /Cp/
TpaHcnopTupytoLLne
MalLWHbI 6e3 TAroBoro
opraHa /Tema/
BuHTOBLIE TpaHcnoOpTEpHI,
nHeBmMaTuyeckme
TpaHcnopTupytoLmne
MaLluHbI. /Nek/

18

OrlK-12
OlK-13
OnK-9

OlK-12
OMnK-13
OnK-9

OrnkK-12
OnK-13
OrnkK-9

OrlK-12
OlK-13
OnK-9

OlK-12
OlK-13
OnK-9

OrnkK-12
OMnK-13
OrnkK-9

OrnkK-12
OMnK-13
OrnkK-9

ni1
niz2n2.1
n2.3
31 32 33
7
ni1
niz2n2.1
n2.3
31 32 33
a7
ni1
niz2n2.1
n2.3
31 92 33
7

ni1
niz2nz2.1
n2.3
34 35 26
7

ni1
niz2nz2.1
n2.3
34 35 26
7
ni1
niz2n2.1
n2.3
34 35 326
a7

ni1
niz2n2.1
n2.3
34 35 36
7

0

cTp. 8
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PacueT BUHTOBOIO 6 OrlnK-12 nii 0
TpaHcnoptepa. /Mp/ OmnK-13 ni2n2.1
OnK-9 n2.3
34 35 26
7
"paBUTaUUNOHHbIE 6 6 OrnkK-12 nil 0
ycTpoiicTa. Kavatowmecs OMnK-13 ni2n2.1
KOHBeWepsl. OnNnK-9 n2.3
[MHeBMaTNyeCKme n 34 35 326
rngpaenuyeckune o7
TpaHcnopTupytoLmne
YCTPOWCTBA.

BcnomoraTenbHble
YCTPOICTBA K
KoHBeWiepam. /Cp/

PacuyeT MOCTOBOrO 6 3 OrnkK-12 nil 0
3/IeKTpUYecKoro OrllK-13 ni2n2.1
KpaHa. /KI1/ OlnkK-9 n2.2 n2.3
n2.4
7
/3auéTt/ 6 1 OnkK-12 nil 0
OrlK-13 ni2n2.1
OnkK-9 n2.3
21 92 33
24 25 36
o7

6. PpOHA OLEHOYHbBLIX CPEACTB

6.1. KOHTpO/bHbIE BONPOCHI U 33aHuns
1. O6uime cBefeHUs 0 NOABLEMHO-TPAHCNOPTHbLIX MalnHax. icTopua 1 OCHOBHble HanpaBieHNs B
pPa3BUTUU NOABLEMHO-TPAHCMOPTHbLIX MALUUH;
2. Knaccutmnkauuns rpy3onofbeMHbix MawnH. OCHOBHbIE MapaMeTpbl paboTbl rPy30N0AbEMHbIX MalUUH;
3. Pexxnmbl paboTbl FPy30N0AbEMHbIX MALLWH;
4. Harpysku, [e/iCTBYIOLLME HA rPY30MN04beMHbIe MaLlUUHbI.
5. Kptokun 1 netnu. KoHCTpyKumn. NcnbiTaHus nocne n3rotoeneHns. Hopmol 6pakoBkn. KprokoBblie
060/Mbl;
6. CneymnanbHble 3axBaTbl. KnewieBoi, BaKyyMHbI 3aXBaT, KOHCTPYKLUUKN, NPENMYLLECTBA U HEAOCTATKW;
7. QneKTpoMarHuTbl. KOHCTPYKUMUSA, NpeMMyLLecTBa U HegocTaTku. ['py303a-xBaTHble MPUCNOCO61eHMA
LANSA CbIMyYnX mMaTepuanos.
8. TaroBble opraHbl rpy3onoAbeMHbIX MalWUH. PacyeT Ha NPOYHOCTb CTa/lb-HbIX KaHaToB;
9. Knaccuhmnkaums crtanbHblX KaHaToB. CBapHble W MAacTUHYaTbIE LENW;
10. MonucnacTtbl, Ha3HaYeHNe, KOHCTPYKUUK. KpaTHOCTL MOMCNacTa;
11. CKOPOCTHbIE MOAMCNacTbl, HA3HaAYeHMEe, KOHCTPYKLUNA, XapaKTEPUCTUKN;
12.bapabaHbl rpy30noAbeMHbIX MallvH, KOHCTPYKLMA, pacyeT Ha MPOYHOCTL. Cnocobbl KpenjeHMa KoHLua
KaHaTa Ha 6apabaHe;
13.Cnocobbl KpenneHns cBO60AHOr0 KOHLA KaHaTa, cBucatolLero ¢ 6apabaHa rpy3onofbeMHON MaLLUHbI.
[eTtanun rpy3onogbeMHbIX MalwunH: 6/10KN 1 3BE3J04KMN, U3FOTOBMIEHME, pacyeT.
14.0cTaHOoBbI, Ha3HayeHue. KOHCTPYKL WA XpanoBOro OCTaHOBa, pacuyer;
15. PonunkoBblii ocTaHOB. KOHCTPYKL WS, pacyeT;
16. Topmo3a, HazHauyeHue, Knaccugukauma. TpeboBaHUA K TOPMO3aM;
17.71eHTO4YHbIe TOpMO3a. KOHCTPYKLMK NPOCTOro, AnddepeHumnansHoro 1 CyMMUPYOLWLETO JIEHTOYHOIO
TOPMO308B;
18.K0n0404HbIe TOPMO3a, KOHCTPYKLUMKU. CXeMbl OAHOKOMOA0UYHbIX TOPMO30B B 3aBUCUMOCTU OT crnocoba
KpenjeHus pblyara TOpMo3a K WapHUpYy ¥ onpegeneHne TOPMO3HOIO YCUANA AN KaXKA0W CXEMbI,
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19. [1ByXKO/MOA4OUHbI/ TOPMO3 C AIMHOXOAOBbLIM 3/1eKTpOMarHuTom. KOHCTpYKLUMA, NpenmMyLLecTsa u
HefoCTaTKW;
20. [BYXKONOLOYHbIA TOPMO3 C KOPOTKOXOZLOBbIM 3/IEKTPOMArHMToM. KOHCTPYKLMSA, NpeMMyLLecTsa v
HefoCTaTKW,;
21. KonofouHbIn TOPMO3 C 3/1IEKTPOrnApaBanyeckum npuogom. KoHCTpyKLmMA, NpemMyLLecTsa u
HeLoCTaTKW,
22. Topmo3a c oceBbIM ycunvem. KOHCTPYKLMN.
23. [Mpusogbl rpysonogbemMHbIX MalinH. OCHOBHbIE CBefleHUs;
24.9NeKTPUYECKNIA NPUBOA FPY30N04bEMHbIX MaWnH. KOHCTPYKL WA, NPpeMMyLLecTBa U HeLOCTaTKK;
25. 'vppaBnnMyecKuin NpmMBog rpy3onogbeMHbIX MawnH. KOHCTPYKLMA, NpeMMyLLecTBa U HeLOCTaTKuy;
26. [MpuBopg rpy3onofbemMHbIX MalWWH OT ABUTaTENA BHYTPEHHErO CropaHna. KOHCTPYKLUUA, NpemmMmyLLecTsa
N He[OCTaTKMW.
27. KOHCTpyKUMa MexaHu3Ma nogbemMa KpaHa. PacueT MmexaHu3sma nogbema KpaHa. OnpegenexHuve
MOLLHOCTM NprBoAa. TOPMO3HOTO MOMEHTA;
28. KOHCTpyKLUMA MexaHu3Ma nepejBuXeHua KpaHa. PacueT MexaHu3ama nepeasudXeHunsa KpaHa.
OnpepgeneHve MOLWHOCTN NpmMBoAa. TOPMO3HOTO MOMEHTAa;
29. KOHCTpyKUMSA NOBOPOTHOIO MexaHM3ma KpaHa. PacyeT NnoBOpOTHOro mexaHu3ma kpaHa. OnpegeneHue
MOLLHOCTM npmBoAa. TOPMO3HOIO MOMEHTA.
30. Jlebenkun. KOHCTpPYKLUS pyyHOU nebeaku;
31. NebefKun aneKTpopeBepCrBHbIE, MHOTOCKOPOCTHbIE NebeaKu;
32. ®pUKUMOHHbIe nebefkn, nebeKy LNUAEBOr0 TUMA U UX KOHCTPYKL MWK,
33. MopgBecHble nebeaku - Tanun, KOHCTPYKLUUS;
34. [Oomkpatbl. KOHCTPYKLWUN PEeeYyHOro, BUHTOBOIO U rMApaBnyeckoro JOMKpPaTos.
35. baweHHble KpaHbl, Ha3HavyeHue, Knaccupukaums. KoHCTpyKLma 6aleHHOro KpaHa ¢ HeNnoBOPOTHOM
6allHen 1 NOBOPOTHLIM Or0/I0BKOM;
36. baweHHble KpaHbl. KOHCTPYKLMA 6alleHHOro KpaHa ¢ NOBOPOTHOM GallHeli 1 MaHEBPEHHOW CTPENo;
37. MeTannoKOHCTPYKLUUKN BalleHHbIX KpaHOB (CTpesbl, paMbl XOLOBbIX TENEXeK, NopTasbl);
38. MexaHuM3Mmbl 6alleHHbIX KpaHOB. KOHCTPYKUMN MeXaHU3MOB NepeLBMKEHNS, MOBOPOTHOIO U
NnoAbLeMHOrO;
39. TlopTanbHble KpaHbl, Ha3HaYeHUs, KnacCcuuKkaLus, KOHCTPYKLUNS;
40. MoOCTOBbIe KpaHbl, Ha3HauYeHUs, KnaccupukaLusa, KOHCTPYKL MK,
41. Ko3/10Bble KpaHbl, Ha3HaYeHWA, Knaccugukauns, KOHCTPYKLUNS;
42. KabenbHble KpaHbl, Ha3Ha4YeHNsA, Knaccuukayms, KOHCTPYKLUS;
43. TIHEBMOKOMECHbIE U N'YCEHNYHbIe KpaHbl, Ha3HauYeHNs, KnacCcuukaLlms, KOHCTPYKLnK;,
44. TI0AbEMHMKMN aBTOMOOW/bHbIE, MAYTOBbIE, LUAXTHbLIE, CKAMOBbIE N UX KOHCTPYKL MW,
45. TpaHcnopTupytouime MawmnHbl. O6wme ceegeHns. NMponM3BoOANTENLHOCTb TPAHCMOPTUPYIOLLNX MALLWH;
46. JIeHTOYHbI KOHBeNep, Ha3Ha4YeHne, KOHCTPYKLUUS;
47. PacyeT NEHTOYHOrO KOHBeepa;
48. TlnacTuMHYaTbli KOHBelep, Ha3HayeHne, KOHCTPYKLUS;
49. CKpeOKOBbIN KOHBeWep, Ha3HauyeHune, KOHCTPYKLUUS;
50.9neBatopbl, Ha3HayeHne, KOHCTPYKLUMA. PacyeT KOBLLOBOTrO 3/1eBaTtopa.
51. BWHTOBOI KOHBeMep, Ha3HauYeHNe, KOHCTPYKLMA, pacyeT MOLLHOCTH Ha Basy;
52. TlHeBMaTMyeckue TpaHCNopTupytowme yctpoiictea. KOHCTPYKLMMW, Ha3HAYEHWE;
53. TMHeBMaTUyecKue TpaHcnopTMpyloLwme xenoba. KOHCTPYKLMA, Ha3HaYeHue.

6.2. TeMbl NMUCbMEHHbIX paboT
Tema KypcoBoro npoekrta: "PacyeT MOCTOBOIro 31eKTPUYECKOr0 KpaHa"

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.

6.4. [Mepe4yeHb BULOB OLLEHOYHbIX CPEACTB

Bonpocobl K Konnoksmymam, cobecefoBaHve, TeCTUPOBaHWe, BOMPOCHI K 3a4eTy.

7.YYEBHO-METOANWYECKOE N NH®OPMALUWMOHHOE OBECINEYEHWNE ANCUWNNNHBI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa
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ABTOpHI, 3arnasue M3patenscTBO, rof
AnekcaHgpos M.  TMoAbeEMHO-TPAHCMOPTHbIE MalUWHbIL: YYEeOHUK M.: BbicwW. LK.,
M. 1985
MonocuH M. 4. YCTPOMCTBO U 3KCnayaTauns nogbeMHO-TPAHCNOPTHbIX M.: Akagemus,
N CTPOUTENbHbLIX MALINH: Y4eOHUK 1999
7.1.2. JononHnTenbHaa nuTeparypa
ABTOpHI, 3arnasue WM3paTenscTBo, rog
[o6poHpasos C. CTpouTefibHble MalUHbI 1 060pYyLOBaHNE: CNPaBOUYHMK M.: Bbicw. LK.,
C., Oo6poHpaBos 2006
M. C.
Kasak C. A KypcoBoe npoeKkTupoBaHme rpysonofbemMHbIX MallWH: M.: Bbicw. LK.,
y4yeb. nocobue 1989
AnekcaHgpos M. MoLbEMHO-TPAHCMOPTHbIE MallWHbI: aTnac KOHCTPYKUuin  AHrapck: ATWU,
M. 1999
Ma6eu C. B., MoAbeMHO-TPAHCNOPTHbLIE MALLWHBI OMNpeaeneHue AHrapck: AI'TA,
Acnamos A. A OCHOBHbIX NMapamMeTpoB M pacyeT: MeToj. YKas. K 2010

KYpPCOBOMY MPOEKTUPOBAHWNIO MO AUCLUMNINHE

"MoAbeMHO - TPAHCMOPTHbLIE MallUHbI"
7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON ceTn ” VIHTepHeT”
Kucenes, B. A 'py3onofbemMHble MalMHbI U MallWHbI 6€3penbCOBOro TpaHcnopTa
[3nekTpoHHbI pecypc] : Y4yebHoe nocobue no KypcoBoMmy npoektuposaHuio / B. A. Kucenes, B.
M. 3axapues. - MockBa : MITABT, 2007. - 130 c. : 62 un., 11 npunoxXx. - TEKCT : 3NIeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/403596

MpaBuna ycTpoincTea 1 6e30nacHoO aKcnayaTaymm rpy3onoabemMHbix KpaHos. Mb 10-382-00 / nog,
pea. /1. B. MokpacuHoli. - M. :TMNO OBT, 2001. - 266 c. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/1026776

KysHeuos, E. C. CneynanbHble rpy3onofgbemMHble MawmnHbl. KHura 2. 'pysonogbemHble
MaHunynaTopel. CrewumnanbHble NOAMCNacTHbIE NOABECHI U TpaBepchl. CrieymnanbHble nebefku :
yuye6Hoe nocobue B 9 kH. / E. C. Ky3sHeuos, K. A. HukutuH, A. H. Opnos ; nog pea. npod. K. A.
HukntuHa. - KpacHospck : Cnb. tefep. yH-T, 2011. - 280 c. - (Cep. MNMogbeMHO-TpaHCNOpPTHaA
TexHuKa / nog obul. pea. A. B. BeplinHckoro). - ISBN 978-5-7638-2338-7. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/442607

Paukos, E. B. MaliunHbl HEMPEPbLIBHOIO TpaHcnopTa : y4e6Hoe nocobue / E. B. PaukoB. - MockBa :
AnbTanp-MIABT, 2014. - 164 c. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/503072

Paukos, E. B. MaLvHbl HeNpepbIBHOrO TpaHcnopTa : yyebHoe nocobue / E. B. PaykoB. - MockBa :
Anbtamp-MIABT, 2013. - 80 c. - TeKkCT : 3NeKTPOHHbIA. - URL:
https://znanium.com/catalog/product/447652

KoHBelepsbl : cnpaBoyHuk / P.J1. 3eHKoB [u ap.] ; nog. pes. FO.A MepTeH. - J1. :
MalumnHocTpoeHne, 1984. - 367 c. - TEKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1026656

CykoneHos, A.E. loAbeMHO-TPaHCNOPTHbIE MaLIMHBI U MeXaHn3auus neperpy3oyHbiX pabor :
yuyebHuk / A.E. CykoneHos, FO.I'. ApTioxuH. - M. : TpaHcnopTt, 1972. - 312 c. - TekcT :
3N1eKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1026682

7.3.1 MepeyeHb NporpaMMHOro obecneyeHums

7.3.1.1 Windows E3EDU Dev UpLSA [locyzapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019

CpOK fgeicTtema 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemunyeckas nuueH3nsa: cepuintHblin Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropga]

7.3.1.3 Office Pro + Dev SL [[FocyaapcTBeHHbIN KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok

pevicteus 3 rogal
7.3.2 NMepeyvyeHb UHPOPMALUOHHbBIX CNPaBOYHbIX CUCTEM
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7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam
7.3.2.2 UPBUC

7.3.2.3 HayuHas anekTpoHHasa 6ubnmorteka eLIBRARY.RU
7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 NepeyeHb 06pa3oBaTe/IbHbIX TEXHOMOTUIA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUWNMNNHBI (MOA4YNA)
8.1 Ayp. 219, 665835, r. AHrapck, yn. YakoBckoro, 4. 60, yuye6Hbliii kopnyc Ne 1. YuyebHble
ayauTopun Ana npoBefeHns y4eOHbIX 3aHATUI BCeX BUAOB. TexHUYecKne cpeacTsa 00y4eHuns:
NpoeKkTop - 1 WT.; 3KpaH NepeABMXHON - 1 WT.; NOPTaTUBHbIA KOMNbIOTEP - 1 WT.;

MHTepaKTMBHaA gocka - 1 wrt. CrneynannsmpoBaHHas Mebenb: NapTbl - 16 WT. HA 2 NOCaf0YHbIX
MecTa.

8.2 YuTanbHblil 3an. Ayautopun a4ns caMocTosaTeNIbHON paboTbl. UnTanbHbIl 3an Ha 180 nocafouHbIX
MecT. TeneBn3op, CUCTEMHbI 6/10K. TpagnMLUNOHHbIE CUCTEMATUYECKUIA, anaBUTHbIN KaTanorw,
TeMaTuyeckme KapToTekn. KHUXHbIN PoHA YnTanbHoro 3ana. 3 MK - paboune mecta
6nbnmnoTeKapein, KCepoKe, NPMHTEP. 3an 3NeKTPOHHOW MH(opmaLumn 6 nonb3oBatensckux MK c
BbiIXx00M B MIHTepHeT, 1T1K - pabouyee mecto 6ubnmotekaps, ckaHep. ®oHg CD- n DVD-ROM,
cofiepXXalmx pasIMYyHy0 MHHOPMaLMIO: KaTafiorh, KHUIW, NPUI0XEHUS K NepUOLNYECKUM
n3gaHusaM, obydaroLime NporpaMmbl, SHUUKAONEAUN U T.4. DNEKTPOHHbIE 6UGINOTEUYHbIE 6a3sbl
faHHbIX (CAB «Mpbuc»). JocTyn K cnpaBoOYHO-NPaBoBOl cucteme «KOHCYnbTaHT Maoc».

9. METOANUECKWNE YKASAHUNA ANA OBYHAKO W NXCA MO OCBOEHWIKO
OncumnnuHa «MoAbeMHO-TPAHCMOPTHbLIE MEXaHWU3MbI» SBNAETCS CAMOCTOATENbHOW A8 U3YUeHUs.
AvcumnnnnHa npenogaeTcs B BUAE NEKUNA U NPaKTUYECKMX 3aHATUIA. Ha NeKUUaxX npu n3noxeHum
MaTepuana cfefyet nosb30BaTbCsA UAMOCTPATUBHBIM MaTepnanoM, OPUEHTUPOBAHHLIM Ha MCMNONb30BaHUN
MY/NbTUMEANAHOIO NPe3eHTaLMOHHOT0 060PyA0BaHNSA, COAEPXKaLL MM 3annCb CXeM KaHaTHO-6/104YHbIX
CUCTEM, PUCYHKOB M (hopmyn. Mpu BbINOMHEHUMN NPAKTUUYECKUX PaBOT N0 NOAgbEMHO-TPAHCMOPTHbLIM
MexaHu3mMam, 06yvaroLMecst AO/MKHbI U3YUNTb OCHOBHbIE METO/bl pacyeTa, NoNy4YnTb HaBblKM PaboTbl CO
CrMpaBoOYHMKaMM 1 KaTanoramu. O6pa3oBaTenbHble TEXHONOTMN: METOZ NPO6GIEMHOr0 N3N0XEHUSA
mMaTtepuana, Kak IeKTOpoM, Tak U CTY[leHTOM; CaMOCTOATe/IbHOe UTeHMe CTyAeHTaMu y4yebHOiA, yuebHo-
MEeTOZMYECKO 1 CNPaBOYHON NUTepaTypbl 1 NocnefyoLLee NCNoNb30BaHWE NOMYYEHHbIX 3HAHUI B
npouecce BbINOMHEHNS CAMOCTOSTeNIbHOW paboThbl. B TeueHWe npenogaBaHust AUCUUNANHBI «[TOAbEMHO-
TPaHCNOPTHbIE MeXaHMU3Mbl» B KauecTBe (HOPM TeKyLlei aTTecTalymMm CTyAeHTOB UCMO/b3YHTCA TaKne
(hopMmbl, Kak NpoBefieHNe KONMOBOKBMYMOB, CO6eceaj0BaHMe M TECTUPOBAHMeE.
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1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
1.1 MogroToBKa obyyarowmxcs ob6nagarowmx: 3HaHMAMMN OCHOBHbIX 3aKOHOB MEXaHUKMN XULKOCTU 1
rasa; 3HaHMAMM 3aKOHOMEPHOCTEN NpeBpaLleHns MeXaHUYECKON 3Heprum B rmapaBanyecKyto v
00paTHO; 3HaHMAMK MeTO/0B pacyeTa TpybonpoBoAOB, paboThbl HACOCOB Ha CETh.

2.3A0AUYN
2.1 YCBOeHWe OCHOBHbIX NMOHATUI M 3aKOHOB TMAPABANKN, U3yUYeHUe KOHCTPYKLUIA 1 paboTsl
rMAPABANYECKMX MALLUWMH U MPUMEHEHWE MONYUYEHHbIX 3HAHUI AN pelleHNs KOHKPETHbIX 3aaay
XMMUWYECKON TEXHONOT UMW,

3. MECTO ANCUMMNNAVHBI BCTPYKTYPE OOnN

Llmkn (pasgen) OOIMM: 61.0.38

3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyatoLLerocs:
3.1.1 Bebicwas matemaTumka
3.1.2 ®dusmka

3.2 AncumnniunHbl U NPaAKTUKW, NS KOTOPbIX OCBOEHME faHHOW ANCLUNAUHBI (MOAYNS)

Heob6X04MMO KaK MpefLlwecTBYOLLee:

3.2.1 MawunHbl 1 annapatbl XMMUYECKUX NPOU3BOLACTB
3.2.2 Tlpouecchl 1 annapaTbl XMMUYECKON TEXHONOTUK
3.2.3 TloaroToBKa K cfjaye 1 cgaya rocyapCTBeHHOro aKk3ameHa
3.2.4 MoparotoBka K npouegype 3aWiMThbl 1 3awMTa BbINYCKHON KBaNM(PUKaLNOHHOW paboTbl

4. KOMMETEHLUWW OBYYAIOLLEFOCHA, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUSA
AVCUNMANHBI (MOAYNSA)

OMNK-1: CnocobeH NPUMEHATb €CTECTBEHHOHAYUYHbIe U 0OLLeMHXEeHEPHbIE 3HAHUA, METOAbI
mMaTemMaTM4yeckoro aHanmsa v MoOAennpoBaHnNs B NPoeccuoHanbHOW AeATeNbHOCTH;

3HaThb:

YpoBeHb 1 OCHOBHbIE 3aKOHbI MEXaHWKW XUAKOCTU U1 rasa

YpoBeHb 2 TwunNoBble MaTeMaTMUeCKMe MeTOAbl peLleHns 3agad

YpoBeHb 3 CoOBpeMeHHbIe MaTeMaTUYeCKne MeToAbl peLleHmns 3ajau

YMmeThb:

YpoBeHb 1 TIpMMEHATb OCHOBHbIE 3aKOHbI K 3KCMEPUMEHTaIbHOMY peLleHunto 3a4a4 npu TeYeHun ¢
TPEHUEM

YpoBeHb 2 Pa3pabartbiBaTb ¥ NOrM4eCKM 060CHOBbIBATL METOAMKMN TUAPABANYECKUX U
ra3sofuHamMmmyecknx pacyeToB TEXHONOrMYECKOro 060pyoBaHus

YpoBeHb 3 YMeTb UCNO/Ib30BaTb ECTECTBEHHOHAYUYHbIE U 0O ENHXXEHEPHbIE 3HAHWUA 414
NMPOEKTUPOBAHUA TUAPABANYECKUX N MHEBMATUYECKMX MaLLUH

Bnagets:

YpoBeHb 1 MeTOoANKON rMApaBANYeCcKMX N ra3oguHamMnyecknx pacyeTtoB KOHKPETHbIX MPOTOUYHbIX
yacTeil TEXHONOTMYeCcKOro o6opyoBaHmns

YpoBeHb 2 MeTOANKON rnapaBiNyecKMX N ra3ofuHamMnyecknx pacyeToB COXHbIX NPOTOYHbIX YacTein
TEXHO/I0rMYEeCKOro 060pyAoBaHus

YposeHb 3 COBpEMEHHbLIMW MporpamMmMamu, NPUMeHAEMbIMA AN PeLleHns 3a4a4 MeXaHUKU XUAKOCTU U
rasa

OlNK-9: CnocobeH BHeAPATbL N 0CBauBaTb HOBOE TeXHONOrM4eckoe obopyLoBaHue;

3HaThb:

YpoBeHb 1 OCHOBHble 3aKOHOMEPHOCTM N XapaKTepucTuku paboTbl rnapaBinyeckmux u NHeBMaTUYeCcKnx
MaLluH

YpoBeHb 2 KOHCTPYKLMW U NPUHLMN LEACTBUS TUAPABINYECKUX U MHEBMATUYECKNX MaLLUH

YpoBeHb 3 OC06EHHOCTM 1 061aCTU NMPUMEHEHUS Pa3NNYHbIX TUAPABANYECKNX U MHEBMATUYECKUX

cTp. 3
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MaLLWH

YMeTh:

YpoBeHb 1 OcyLecTBAATL MO pacyeTHbIM XapaKTepucTukam BbI6oOp rnapaBanyeckmx U NHEBMaTUYECKNX
MaLlUH

YpoBeHb 2 OcCyLecTBNATL C y4eTOM pabouyeli cpefbl, CNeunrKon TeXHONOrMYecKoro npotecca Bolbop
KOHCTPYKLUUN TApaBANYeCcKOi Unm NHeBMaTUYeCKOM MallnHbI

YpoBeHb 3 OpuMeEHTUPOBATLCH B COPEMEHHbIX KOHCTPYKLUUAX TMAPaBINYECKUX U MHEBMATUYECKMX
MaLlunH

Bnagets:

YpoBeHb 1 3HaHWAMU O COBPEMEHHbIX KOHCTPYKLUAX MAPaBANYeCKUX N MHEBMATUYECKUX MaLLWH

YpoBeHb 2 HaBbikaMu BbI60pa N0 pacyeTHbIM XapakTepUCcTUKam rmapaBnmyeckmx U NHEBMaTUUeCcKmX
MaLlunH

YpoBeHb 3 CnoCO6GHOCTbIO NPUHUMATL yyacTue No BHELPEHUIO U OCBOEHMIO HOBbIX TMAPABINYECKNX W
MHEBMATUYECKUX MaLUUH

OMK-13: CrnocobeH NpUMeHATb CTaHAapTHbIE METOAbl pacyeTa NPy NPOEKTUPOBAHUY AeTanei un
Y3/10B TEXHOJIOTUYECKUX MallnH 1 060pyA0BaHNS;

3HaTb:

YpoBeHb 1 OCHOBHbIE 3aKOHbI MeXaHWUKWN XXWAKOCTU W1 ras3a, OCHOBHbIE CBOMCTBA, eAUHULbI N3MEPEeHUS
(hU3NYeCKNX BENYNH

YpoBeHb 2 OCHOBHble METO/bI BbINMOSIHEHUA TMAPABINYECKUX PACHETOB TUMOBbLIX TEXHOMOMMYECKUX
MallnH 1 obopynoBaHua

YposeHb 3 TM0oAX04bl K pacyeTy HecTaHAAPTHbLIX C/lyvyaeB Npu pacyeTe rnapaBivyecKux un
NMHeBMaTNYeCKMX MalluH

YMmeTb:

YpoBeHb 1 OcyLlecTBNATb BbIGOP CTAHAAPTHLIX METOAUK A1 BbINONHEHUSA TMAPAB/INYECKMUX PacYeTOoB

YpoBeHb 2 OCyLlecTBAATHL pacyeT NpoCTbIX TMAPaBANYECKUX CUCTEM

YpoBeHb 3 OcCyLecTBNATb MApPaBINYECKUIA pacyeT ANA HeCTaH4APTHbIX Cly4YaeB

Bnagets:

YposeHb 1 HaBblkaMu NMoucka v Bbibopa CTaHLAPTHbLIX METOLOB A5 BbIMONHEHUA TUAPABINYECKNX
pacyeToB

YpoBeHb 2 HaBblkaMy pacyeTta NPoCcTbIX rMApaBINYeCKUX CUCTEM C UCMO/Ib30BaHMe CTaHAapTHbIX
MeTOL0B pacyeTa

YpoBeHb 3 HaBblKaMu rMApaB/iMv4eCcKOro pacyeTa CNOXHbIX CUCTEM

B pe3ynbTaTe 0OCBOEHUSA UCLUNNUHBI 06yYatoLWUACA LOMKEH

4.1 3HaThb:

4.1.1 KOHCTPYKLWUW rMapaBinyecKnX mMallnH, MpuMeHAEeMbIX B XUMUYECKOM TEXHONOTUM N OCHOBbI UX

pacyera.
42 YMeTb:

4.2.1 NpUMEHATb CTaHAAPTHbIE METOAbLI pacyeTa Mnpu rmapasanyeckomM aHannse paboTbl rMapaBInyecKnx
CUCTEM HaCOCHbIX YCTaHOBOK, 060CHOBAHHO BblOMPaTh M3 LUMPOKOr0 CNeKTpa BUAOB
rMApaBVyecKnX MawmnH Hanbonee npuemaemblii TUN MTMAPOMALINHBI MPUMEHUTENBHO K
KOHKPETHbIM YC/IOBUAM;

4.2.2 onpefensiTb OCHOBHbIE MapamMeTpbl HACOCOB W BbIMOMHATb MAPABANYECKUIA pacyeT CII0XHbIX
Tpy60onpoBoA0B.

4.3 Bnapetb:
4.3.1 meTogamu onpegeneHnsa OCHOBHbIX 3KCNAyaTaLMOHHbIX XapaKTepucTukK ruapomMatlmnH;

4.3.2 cnocobamu perynmpoBaHus paboTbl rmapomMaLlmH.
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2.1

2.2

5. CTPYKTYPA N COOAEPXAHWE AaNCUNNNNHBI (MOAYNA)

HanmeHoBaHMe pa3fenos u

TeMm /Bug 3aHATUSA/
Pasgen 1 BeegeHue.
OCHOBHble NOHATUS MEXaHWUKM
YXNOKOCTU U rasa.
OCHOBHble n3nyeckue
CBOICTBA XXUAKOCTEN 1
rasos. MNpubopbl ans
N3MepeHns AaBeHns.
Cuctembl eguHnL,
N3MepeHna PUnvecKnx
BE/IMYNH XXUAKOCTEN 1
rasos. /Tema/

OCHOBHble (pn3nyeckue
CBOICTBA XXUAKOCTEN 1
rasos. /Jlek/

OnpepeneHne OCHOBHbIX
(hM3nYeCKnX CBOWCTB
Xupgkocten n rasos. /Mp/

Mpnbopbl ANa n3mepeHns
JaBneHus. Cucremol
eANHUL, N3MepPeHns
(hn3nYeCcKNX BeUYUH
Xupkocten n rasos. /Cp/
Pasgen 2. 'mppocTaTmka.
"'vaopocTaTnyeckvie MaLLvHbI.
mpgpocTatnyeckoe
[laBfIeHNEe 1 ero CBOICTBA.
OvddepeHymanbHble
ypaBHEHMSA paBHOBECUSA
Jlinepa. /Tema/

"'mpgpocTatnyeckoe
[laBfieHne 1 ero CBOICTBA.
OnhdepeHumnanbHble
ypaBHEHWSA paBHOBECUS
duinepa. /Nek/

OCHOBHOe ypaBHeHMe
rMApPOCTaTUKN 1 ero
npakTnyeckoe
npumeHeHune. 3aKoH
Mackans.eomeTpuyeckas
N aHepreTnyeckas
NHTepnpeTayms
OCHOBHOTO YpaBHEHMA
rugpoctatuku. /Tema/

Cemectp/ Yacos

Kypc

KomneTteH-
Lun
2 Onk-1
6 OlnK-1
6 OlnK-1
2 OlnK-1

Nutepatypa WHTe
paKT.

ni1 0
niz2n2.1
n2.2 Nn2.3

n2.4

al

ni1 0
niz2n2.1
n2.2 N2.3
N2.4N3.1

na3.2

al

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

al

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

a1

cTp. 5
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2.3

3.1

OCHOBHOe ypaBHeHMe 5 4 OrlnK-1
rMapocTaTtukun. 3akoH

Mackana.leoMmeTpunyeckas

N 3HepreTnyeckas

NHTepnpeTauuns

OCHOBHOT0 YpaBHeHus

rmagpocTtatuku. /Jlek/

MpnmeHeHne ypaBHEHUA 5 4
Mackansa B pacuetax. /Tp/

OrnkK-1

lMpakTnyeckoe 5 4 OnK-1
NPUIOXeHNEe OCHOBHOTO
ypaBHeHUs

rmgpocrtatuku. /Cp/

MpuHUKUN coobLyaroLmxcs

cocyfioB. MmapaBanyeckuii

npecc. /Tema/

MpuHumnn coobwaroLwmxcs 5 1
cocyfioB. MmapaBnnyeckuii

npecc. /Jlek/

OlkK-1

PacuyeTt rugpaBnnyeckmx 5 4 OlnkK-1

maLuH. /Mp/

Pasgen 3. M'mapoamHamyka.
OCHOBHble XapaKTEPUCTUKM
JIBVDKEHUS XXAKOCTEN 1 rasos.

CKopocTb 1 pacxopg
XUAKOCTU 1 rasa.
YCTaHOBUBLUMIACA 1
HeyCTaHOBMBLUUICS
NOTOKW. YpaBHeHue
Hepas3pbIBHOCTY MOTOKA.
MMapaBnMyecknin paguyc
N 3KBUBASIEHTHbIV
anametp. /Tema/

CkopocTb 1 pacxopg 5 2
XWAKOCTU U rasa.

Y CTaHOBUBLUMNIACA 1

HeyCcTaHOBMBLUMIACA

NMOTOKMW. YpaBHeHue

HepaspbIBHOCTH

notoka. /Jlek/

OnkK-1

cTp. 6

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

al

ni1 0
niz2n2.1
n2.2 N2.3
Nn2.4N3.1

n3.2

al

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

a1

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

al

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

)

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

al
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3.2

4.1

4.2

OnpepeneHune 5 4 OrlnK-1
MaKCUManbHOW 0CeBO

CKOPOCTM NOTOKA.

O6BHEMHOIO 1 MaccoBOro

pacxoga xugkoctu. /Tp/

FmapaBnnyeckunii paguyc 5 4 OrnkK-1
N 3KBUBASIEHTHbIV
Avametp. /Cp/

YpaBHeHna ABUXKeHUA
XNAKOCTU U1 rasa. Pexxumsl
LBUXEHUA MOTOKa.
Kputunyeckas

ckopocTb /Tema/

YpaBHeHua ABUXKeHUA 5 2 OlnK-1
XUWLKOCTU 1 rasa. Pexxumsl

LBVKEHNA MOTOKa.

Kputnyeckas

ckopocTb /Jlek/

OnpegeneHnsa pexuma 5 4 OlnK-1
TeYeHUA XULKOCTH B

npambiX Tpybax v

N30rHYyTbIX KaHanax. /Tp/

Pa3gen 4. ¥YpasHeHus
rMAPOAVHAMUKM 1 UX
NPaKTUYeCKOoe MPUIOXKEHNE.
OnddepeHunancHble
ypaBHeHUS ABMXKEHUNSA
diinepa gns npeanbHom u
peansHo

XuakocTei. /Temal/

OnddepeHunancHble 5 2 OlnK-1
YPaBHEHUSA ABUXEHUSA

Alinepa gns naeanbHoOM

Xungkoctu. [Nek/

YpaBHeHUs bepHynan gns
NOTOKa XWUAKOCTHU.
[eoMeTpUYECKINIA 1
3HEpPreTUYEeCKnin cMbicn
ypaBHeHUA bepHynnu.
Mbe30MeTpUYECKNiA 1
rMAPaBANYECKNI YKIIOHBI.
MpumeHeHne ypaBHEHUA
BepHynnu B gpoccenbHbIX
npubopax. /Tema/

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
na3.2
)
ni1
niz2n2.1
n2.2 N2.3
n2.4
al

ni1
niz2nz2.1
n2.2 N2.3
n2.4
)

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
na3.2
)

ni1
niz2n2.1
n2.2 N2.3
n2.4
al

0

cTp. 7
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YpaBHeHus bepHynnu ansa 5 2 OrlnK-1 nii 0
NMoTOKa XWAKOCTH. ni2n2.1
FeoMeTpuyecKnii n n2.2n2.3
3HEpPreTUYEeCKnin CMbicn n2.4
ypaBHeHuns )
BepHynnu. /Nek/

MpakTnyeckoe 5 5 OMnkK-1 ni1 0
NpMMeHeHne ypaBHeHNA ni2n2.1
BepHynnn. OnpegeneHue n2.2 N2.3
BPeEMeHU NcTeyeHns N2.4n3.1
XNAKOCTU U3 OTBEPCTUA B n3.2
pesepByape npu a1

MOCTOAHHOM K
nepemeHHoM Hanope. /Tp/

OnpegenieHne CKOpoCTU U 5 15 OrnkK-1 ni1 0
pacxonoB XUAKOCTU C Nn1.212.1
NOMOLLbIO APOCCENbHbIX Nn2.2 nN2.3
npubéopos(mepHas n2.4
Avadparma, Tpy6a a1
BeHTypn).

Mbe30MeTPUYECKUiA 1
rMAPaBANYECKNIA YKIOHBI.
MpumeHeHne ypaBHEHUA
BepHynnun B gpoccenbHbIX
npubopax. /Cp/

4.3 OnddepeHunansHoe
ypaBHEHME [ABUXEHUSA
HaBbe-CTokca. /Tema/

OnddepeHuynansHoe 5 2 OrnkK-1 ni1 0
YpaBHEHWE ABUXKEHUSA ni1.2n2.1
Hasbe-CTokca. /Jlek/ n2.2 n2.3
n2.4
a1

Pa3gen 5. OcHoBbI Teopun
noaotms 1 aHanmnsa
Pa3MEpPHOCTEN.

51 YcnoBua v Teopembl
nogobus. MopgobHoe
npeobpasoBaHue
anddepeHLmanbHblX
ypaBHeHUin. Kputepuu

rMAPOANHAMUNYECKOro

nogobus. /Tema/

YCcnoBua 1 TeopeMbl 5 4 OlnK-1 nii 0
nogo6us. Mogo6Hoe niz2nz.1
npeo6pasoBaHue n2.2n2.3
AngepeHUnanbHbIX n2.4
ypaBHeHuin. Kputepun a1
rMAPOANHAMUNYECKOro

nogo6bus. /Nek/
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PacueT TeopeTnyeckoro 5 4 OrlnK-1 nii 0
BPEMEHWN OCaXAEHUA ni.2nz.1
TBepAbIX yactuy,. /Mp/ n2.2 N2.3

Nn2.4n3.1

na.z2
a1
5.2 CyuHocTb

mMaTemMaTuyeckoro
MOZLENnpoBaHus.

OCHOBHbIe NPUHLKUMbI
MeTofa aHanun3a
pasMmepHocTei. /Tema/

CyLHocTb 5 2 OrlnK-1 nii 0
MaTeMaTUYecKoro ni2nz2.1
MOAENMpPOBaHMS. n2.2 n2.3
OCHOBHbIE NMPUHLKMbI n2.4
MeTo4a aHanm3a a1
pasmepHocTei. /flek/
OnpegefieHWe NOMHOroO 5 4 OrnkK-1 ni1 0
r’mapoAnHaMnNyeckoro Nni1.2n2.1
nofobusa Hatypbl U n2.2 n2.3
mogenu. /Tp/ N2.4Nn3.1

n3.2

a1
OnpepeneHune 5 4 OrnkK-1 nii 0
reoMeTpuYecKnx ni2n2.1
pasmepoB Mofenu n2.2 n2.3
NPOMBbILLJIEHHOT O n2.4
annaparta. /Cp/ a1

Pa3gen 6. M'apasnmyeckoe
COMpOTUB/IEHNE B
TpybonpoBoaax.
"MapaBnvYECKWiA yaap.

6.1 MoTepn Hanopa Ha TpeHue
N MeCTHble
conpoTuBeHns. Bugbl
MECTHbIX CONPOTUB/IEHUIA.
KoahhunumneHTbl TpeHus un
MECTHbIX CONPOTUBIEHWUIA.
AbGCOMOTHAA 1

OTHOCUTENbHaA
LLIepoxoBaToCTb

Tpy6. /Tema/

MoTepn Hanopa Ha TpeHue 5 2 OrlnK-1 niil 0
N MeCTHble niz2nz2.1
conpoTusneHns. Bugabl n2.2 n2.3
MeCTHbIX CONPOTUB/IEHMNIA. n2.4
KoathpuumeHTbl TpeHUA 1 )

MECTHbIX CONPOTUBIEHWUIA.
AOGCONIOTHAsA U
OTHOCUTENbHASA
LLIEPOX0BATOCTb

Tpy6. /Nek/
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6.2

7.1

OnpegeneHune noTepb
Harmopa u noTtepb
fasneHus. /Mp/

PacueT rugpasnmueckoro
CONPOTUBNEHNSA
Tpy6onpoBsoAoB..
OnpepeneHune
Koa(hpmumneHTa

TpeHus. /Cp/

YpaBHeHue Oapcu
Belicbaxa. YpaBHeHue
Myaselins. N3MeHeHne
[aB/ieHNS BO BPEMEHU Npu
rMapaBanyeckom

ypape. /Tema/

YpaBHeHue Oapcu
Belicbaxa. YpaBHeHue
Myaseins. MIameHeHune
[aBNeHUs BO BpeMeHU npu
rMApPaBINYecKoMm

yaape. /Nek/

Pasgen 7. M'mppasnunyeckue
MaLLnHbI. OBLLVE CBEAEHNA.
PaboTa HacocoB Ha CETb.

Knaccupukaumns
rugpomalivd. OCHOBHbIe
napameTpbl HAaCOCOB.
Hanop Hacoca. BbicoTa
BcacbiBaHus. /Tema/

Knaccugukaymsa
rugpomativH. OCHOBHble
napameTpbl HacOCOB.
Hanop Hacoca. BeicoTa
BcacbliBaHus. /N1ek/

KOHCTpYyKLUMN HAcoCOoB.
Bbi6op Hacoca. Pacuet
TpebyeMoro Hamnopa
CUCTEMBI.
MocnenoBaTenbHOE U
napasnnesnbHoe
COefMHEeHNe HacoCcoB.
JonycTtumas BbicoTa
BcacblBaHus. /Cp/

8

10

12

OlkK-1

OlkK-1

OrnkK-1

OrnkK-1
OrnkK-9

OlkK-1
OnK-9

ni1
niz2n2.1
n2.2 N2.3
Nn2.4Nn3.1
na3.2
)
ni1
niz2n2.1
n2.2 N2.3
n2.4
al

ni1
niz2nz2.1
n2.2 N2.3
n2.4
)

ni1
niz2n2.1
n2.2 N2.3
n2.4
)
ni1
niz2n2.1
n2.2 Nn2.3
n2.4
al

cTp.10
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7.2  PaboTa ueHTpobexxHOoro
Hacoca Ha ceTb. Nogauva
MOpPLLHEBbIX HACOCOB.
Mpathuku nogaun.
WHankaTopHas
Avarpamma. MoLWHOCTb U
KM Hacoca. Pexunm
paboTbl HACOCHOW
YCTaHOBKN. POTOpPHbLIE
Hacocebl. /Tema/

PaboTa LeHTPo6eXHOro
Hacoca Ha ceTb. ogaua
MOPLUHEBbLIX HACOCOB.
pathuku nogaun.
WHankaTopHas
Avarpamma. MoLWHOCTb U
KM Hacoca. Pexunm
paboTbl HACOCHOW
YCTaHOBKWN. POTOpPHbLIE
Hacocebl. /J1ek/

OnpepeneHune
rMApPaBANYeCcKNX
CONPOTMB/IEHWIA NpK
nepekavymBaHum
xugkoctu. /Mp/

Pacuet Hacoca /Cp/

PacueT Hacoca /KP/

/9K3ameH/

5 3 OlkK-1
OnK-9
5 8 OrMnK-1
OlK-13
5 13 OrnkK-1
5 2 OrnkK-1
OlK-13
OnK-9
5 25 OrnkK-1
OnkK-13
OnK-9

ni1 0
niz2n2.1
n2.2 N2.3

n2.4

al

ni1 0
niz2nz2.1
n2.2 N2.3
N2.4N3.1

n3.2

a1

ni1 0
n1.2n2.1n3
1 N3.2 N33
a1

ni1 0
n1.2n2.1n3
3
al
ni1 0
niz2n2.1
n2.2 N2.3
N2.4N3.1
n3.2 N3.3
al

6. PpOHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BONPOCHI U 33jaHunsa

©oON>OIT WD

YpaBHeHue [Nackans;

Knaccuukaumns 0CHOBHbIX MPOLECCOB XMMUYECKON TEXHOMIOM UK
KanenbHas n ynpyrasxugkocTu;

MoHATUe peanbHON U naeanbHOW XULKOCTK;
OCHOBHble (DM3MyecKne CBOMCTBA XMUAKOCTEN M ras3oB (NIOTHOCTb, BA3KOCTb, MOBEPXHOCTHOE
aTshkeHue, fasneHne). CUCTeMbl eAUHUL, U3MePEHNS (DU3NYECKUX BEIMYMH XKULKOCTER 1 rasos;
A6CONIOTHOE ¥ MaHOMEeTpU4Yeckoe fasneHune. Bakyym. Mpubopbl Ang n3mMepeHus LaBneHus.
FmapocTaTuyeckoe faBfieHUe M ero CBOWMCTBA;
OnpdepeHymanbHble ypaBHEHUS paBHOBecus Jinepa;
OCHOBHOe ypaBHeHMe rmapocTaTUKM U ero NpakTu4yeckoe NpYMeHeHwue;

cTp. 11
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10. eoMeTpuyeckad W aHepreTuyeckad MHTepnpeTaLlmMsa OCHOBHOIO YpaBHEHUA TMAPOCTATUKM;
11. MprHUKMN coobLjarowmxcsa cocyoB. TnapaBnnyeckunii npecc.

12. 3akoH Apxumega. NnasaHue Ten.

13. CKOpOCTb N pacxof >XUAKOCTU U rasa,

14. Y CTaHOBMBLUUIACA WM HEYCTAHOBMBLUMIACA NOTOKW. YpaBHEHME Hepa3pbiBHOCTU NOTOKA;

15. MMapaBNMYECKUA paguyc v 3KBUBANEHTHbINA AnameTp;

16. YpaBHeHUA ABMXKEHUA XXULKOCTU U rasa. Pexxumbl ABMXKEHUA NoTokKa. Kputuyeckas CKOpPOCTb;
17. AvddepeHynanbHble ypaBHEHUA ABUXEHUA Jiinepa ANa naeanbHOM U peanbHON XUAKOCTEN;
18. YpaBHeHWe BepHynnu;

19. MpakTuyeckoe NpuoXKeHne ypaBHeHUa BepHynnu;

20. PeXXuMbl LBWKEHUA XUAKOCTU. KpuTepuii PeiltHonbAca;

21. YpaBHeHus pacxopa;

22. OvddepeHynanbHble ypaBHEHNA ABUXEHUA peanbHON XNAKocTU (ypaBHeHMs HaBbe-CToKCa);
23. Ycnosus n Teopembl nogooums;

24. MopobHoe npeobpasoBaHue AudepeHLunanbHbIX YPaBHEHWA,

25. Kputepumn rngpoanHaMmyeckoro nogobums. CywHOCTb MaTeMaTU4ecKoro MogenmpoBaHus;
26. OCHOBHbIE MPUHLMNbLI METOAAa aHann3a pa3MepHoCTeil;

217, lMoTep Hanopa Ha TpeHWe U MeCTHble CONPOTUBNEHNUS;

28. Buabl MECTHbIX CONPOTUBNEHWIA;

29. KoaphnumeHTbl TPEHUA U MECTHbIX CONPOTUBNEHWIA;

30. AGCONMOTHAA M OTHOCUTE/IbHAS LLIEPOX0BATOCTb TPYO;

3L YpaBHeHue [apcu-Beiicbaxa;

32. YpaBHeHue Myaseins;

33. mapaBnnyecknin ygap. VIsmeHeHue faBfeHUs BO BPEMEHW NPU FMAPABINYECKOM YAape;

34. Knaccnukauuns rugpomatlmH;

35. OCHOBHble MapameTpbl HACOCOB;

36. Hanop Hacoca. BbicoTa BcacbiBaHUS;

37. LLleHTpo6eXHble Hacocbl. MpuHUMN AeACTBUA U TUMbl HACcOCOB;

38. PaboTa LEeHTPOOEXXHOro Hacoca Ha CeTb;

39. MopwHeBble Hacocbl. MpuUHUUN LEACTBUA U TUMbl HACOCOB;

40. Mopaya noplHeBbIX HacocoB. padmky nogaun. NHAMKATopHaa gmarpamma. MOLWHOCTb M Knj
Hacoca,;

41. PeXXmmMm paboTbl HAaCOCHOW YCTaHOBKMW;

42. PoTopHble Hacocsbl.

6.2. TeMbl NMUCbMEHHbIX paboT
Tema KypcoBoil paboTbl: "PacyeT Hacoca".
6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.
6.4. [MepeyeHb BUAOB OLLEHOUYHbIX CPEACTB
Bonpocbl K KOINOKBUYMaM,3K3aMeHaLNOHHbIe 6U1eTbl, KOHTPO/IbHbIE 38[aHNA,TECTbI, KypcoBas paborTa.

7.YYEBHO-METOANWYECKOE N NUH®POPMALWMOHHOE OBECMNEYEHWE ANCUNTMNNHBI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpHI, 3arnasue M3paTenscTBo, rog
N11 Jlantes H. H. Mmapasnvka: yyebHuK M.: Akagemus,
2007
N1.2 PypeHko M. T. MexaHuKa XXUAKOCTK 1 rasa: yuebHoe nocobue ans AHrapck: AHITY,
CTYLEHTOB BY30B, 00y4aloLwMxcs No HanpaBieHUsM 2017

NOAroTOBKM "TexXHONOrMYeCcKNe MallnHbl 1
obopygoBaHue" n "Xumnyeckas TexHosorus"
7.1.2. JononHnTenbHaa nuTeparypa
ABTOpHI, 3arnasue N3patenscTBo, rof
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nz.1

n2.2
n2.3

n2.4

n3.1

Nn3.2

na3.3

al

ABTOpHI,
LWep6un C. A,
CemeHoB U. A,
LUlepbuHa H. A
lNykacos H. A
CtecuH C. IN.

KyanHos B. A,
KapTtawos 3. M.

ABTOpHI,
MasnoTt 1C &,
PomaHkoB . T,
HockoB AL A
Pbi6anko N. L.,
LW yknHa M. B.,
Mogonnenos E. B.
Komapos B. A,
Peibanko /1. .

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTK

OCHOBbI rnapasnnKn: yyeb. nocobue

MexaHuKa XX1AKOCTK U rasza: yueb. nocobue
Mmapasnuka, rmgpomMalinHbl U rMapONHEBMONPUBOL:

yuyeb. nocobue
Mmapasnvka: yyeb. nocobue

7.1.3. Metoguyeckue pa3paboTkm

MprMepbl 1 3aga4n NO Kypcy NpoLLeccoB 1 annapaToB
XUMUYECKON TeXHoNnormum: y4eb. nocobue

Mporpamma, NpUMepbl 1 3a4a4mn No Kypcy npoLeccos u
annapaTtoB XMMWYECKON TEXHONOTMK: yyeb. nocobue

Fnapaenvka v rmapaBanyeckme MalluHbl: yye6.

cTp.13

M3patenscTBO, rof
AHrapck: AI'TA,
2009

M.: Hepgpa, 1996

M.. Akagemus,
2008

M.: Bbicw. LK.,
2008

N3patenscTBo, rof
M.: OO0 TNA
AnbsaHc, 2006

AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2010

NHTepHeT”

Mvprugos, A . MexaHuKa XWAKOCTU U rasa (rugpaenuka): YuebHuk / A 4. T'vprugos. -
Mocksa : HUL MH®PA-M, 2014. - 704 c.: un.; . - (Bbicwee obpa3oBaHune: bakanaspwmar). ISBN
978-5-16-009473-1. - TeKCT : 3aNeKTPOHHbINA. https://znanium.com/catalog/product/443613

7.3.1 MNepeyeHb NpOrpamMMHOro obecneyeHus

7.3.1.1 Windows E3EDU Dev UpLSA [[ocypapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019

7.3.1.2

7.3.1.3

7.3.2.1

cpokK aencTtBms 3 rogal

NanoCAD 11 Plus [Akagemunyeckas nuueHsnsa: cepuitHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

Office Pro + Dev SL [[FocygapcTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019 cpok

pevicteus 3 rogal

7.3.2 NepeyvyeHb UHPOPMALMOHHbBIX CNPaBOYHbIX CUCTEM
EfnHOe OKHO gocTyna K MH(POPMaLNOHHBLIM pecypcam

7.3.2.2 UPBUNC

7.3.2.3

7.3.2.4 TexakcnepT

7.3.25

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU

WHopmaLoHHo-aHanntrnueckas cuctema SCIENCE INDEX
7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA

8. MATEPNANbHO-TEXHNYECKOE OBECIMEYEHNE ANCUUTMAVHBI (MOAYNA)


https://znanium.com/catalog/product/443613
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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/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. 111. 665830, r. AHrapck, 72 kB-n, a. 19, yuebHblit kopnyc Ne 2. Y4ye6Hble ayanutopumn ans
npoBeAeHNs yyeOHbIX 3aHATUI BCeX BUAOB. TeXHMUYecKue cpeacTsa 06yyeHUs: MynbTUMenma
nNpoekTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1 WT.; CUCTEMHbIN 670K - 1 WT.;
KOMMJIEKC ayAM0o KONOHOK N5 BOCMPOWU3BeeHUs ayamo danna - 1 wT.; y4e6Ho-HarnsgHble
noco6us «3anopHo-perynupytollas apmaTtypa» - 4 WT.; y4ebHO-HarnsgHble nocobus
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 Wrt. Cneynann3nposaHHasa
mebesnb: focka (menosas) - 3 WT.; CTON npenojasaTeis - 1 WT.; CTON KOMMbOTEPHbIN - 1 WT.; CTyN
npenogaeatens - 2 WT.; CTON CTYAeHYECKNIA BYXMeCTHbIN (WT.) - 18 WT.; cKaMbs CTyAeHYeckas
ABYXMeCTHas - 18 wrT.; nekTopckas TpubyHa - 1 wr.

8.3 Aya. 401. 665830, r. AHrapck, 72 kB-n, A. 19, yuebHblii kopnyc Ne 2. Ayautopum ans
camocToATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: fgocka (Menosas) - 1WT.; CTON
KOMMbKOTEPHbIA - 20 wT.; cTyn - 20 wTt. TeXHUYecKne cpeacTBa 0byUeHns: MynbTumeamna
npoekTop - 1 wrt.; aKpaH - 1 Wwrt.; MOHO6I0K - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCNpPOM3BeAeHNA ayamo (aitna - 1 wT.; LOCTYN B MHTEPHET CO BCEX paboymx MecT.

9. METOAVNYECKWNE YKASAHVA ONA OBYUYAKO W NXCA MO OCBOEHUWIO
AvcumnnnHa “MexaHuKa XXULKOCTU 1 raza” ABNSETCA CaMOCTOATENIbHON ANa u3ydeHus. AucymnnanHa
npenojaeTcsa B BUAE NEKLUIA U MPaKTUYECKUX 3aHATUIR. Ha nekymnax npu n3foxXeHUn matepuana cnegyer
NoNb30BaTbCA UNNIOCTPATUBHLIM MaTepuanoM,0pUeHTUPOBaHHBIM Ha UCMOJIb30BaHWe MY/IbTUMEANAHOTO
npe3eHTaLMOHHOIo 060pyA0BaHMS. Mpy BbINOSIHEHUN MpPaKTUYeCKUX paboT No AUCLUNINHE
“MexaHuKa XXULKOCTU 1 rasa”, obyyarowmecs 4OMKHbI U3YUYUTb OCHOBHbIE METOAbI pacyeTa HaCOCHbIX
YCTaHOBOK, MOMY4YUTb HaBblKM paboTbl CO CpaBoOYHMKaMK 1 KaTanoramu. O6pasoBaTe/ibHble TEXHONOTUK:
MeToZ NMPo6/1eMHOr0 N3N0XKEHUSA MaTepmana, Kak JIEKTOPOM, Tak 1 00yYaroLwMMCs; camoCTOATENbHOE
yTeHue obyyvaroLWwmMmMncs y4ebHom, yuebHO-MeTOAMYECKOW U CNPaBOYHOW NUTepaTypbl U NocneaytoLlee
MCMOb30BaHME MOYYEHHbIX 3HAHWI B MPOLLECCe BbINMONHEHUS KYpCOBO paboThbl.B TeyeHue
npenojaBaHns LUCUUNANHBI “MexaHnKa XULKOCTU 1 ras3a” B KayecTBe ()OpM TeKyLLei aTTecTauum
06yuaroLLMxca UCNo/b3yTCA Takue (opMbl, Kak cobecefioBaHMe, KOOKBUYMbI U TECTUPOBaHME.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA30BAHUSA POCCUNCKOW ®EAEPALNI

deaepanbHOe rocyaapCcTBeHHOE 6HOKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHWE BbICLLENO
obpasoBaHUA

«AHrapcKuin rocyapCTBeHHbIN TEXHUYECKUIA
(PFEOY BO "AHITY", AHITY)

YTBEP

IMpopekTop,

A.X.H., npodg. CTOMUHA
« 06 » I.

Mpougecchl 1 annapaTbl XUMUYECKOIA TEXHOMOT NN

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpensneHa 3a Kadeapoit MallnHbl M annapaTbl XMMUYECKUX NPON3BOACTB

YyebHblii nnaH 15.03.02_'m -22-1,2,3,4.pk
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue
Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 10 3ET
Yacos no yyebHomy 360 Buabl KOHTPONS B ceMecTpax
B TOM Yuchne: 3K3aMeHbl 6, 7
ayanTOpPHbIE 3aHATUSA 170 KYpCOBbIE NPOEKTHI 7
camocTosTenbHas paboT 127
YacoB Ha KOHTPO/Ib 63

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

CemecTp
e o 6B T@Y
Hepenb 16,8 17,3

Bua 3aHATwMiA yn PO yn PO YO PN
Nexkunmn 34 34 34 34 68 68
NabopaTopHbie 17 17 17 17 34 34
MpakTnyeckune 34 34 34 34 68 68
B Tom yucne B popme 8 8 8 8
npakT.NOATOTOBKM
MToro aya. 85 85 85 85 170 170
ATakKTHasa paboTta 85 85 85 85 170 170
Cam. paboTa 68 68 59 59 127 127
Yacbl Ha KOHTPONb 27 27 36 36 63 63

MToro 180 180 180 180 360 360
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Mporpammy cocTtaBun(u):
KTH, 3aB.kadp. MAXT1, Mogonnenos E.B.

PeueH3eHT(bl):
KTH, MepBblii 3aM. reHepanbHoro gupekTopa AO «MpKyTCcKHUuxuMmatl», Kysuveyos K.A.

Paboyas nporpamMma AUCLUMNIINHBI
Mpouecchbl M annapaTbl XMMUYECKOWK TEXHONOT NN

paspaboTaHa B cooTBeTcTBMM ¢ I OC:

depepanbHbIli roCcyfapCTBEHHbI 06pa3oBaTe/ibHbIN CTaH4aPT BbiCLero o6pasoBaHus - 6akanaspuat no
HanpasneHnto NoArotToskn 15.03.02 TexHONOrMyeckne MawivHbl 1 06opygosaHme (Nnpukas MuHobpHayKu
Poccum ot 09.08.2021 r. Ne 728)

COCTaBJ/IEHA HAa OCHOBaHWW Y4e6HOTro naHa:
15.03.02 TexHonorn4yeckne MallnHbl 1 060pyAoBaHme
0406peHHOro y4éHbiM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Pabouas nporpamma ofo6peHa Ha 3acefaHun YMC takynbTeTa

Cpok felicteusa nporpammbl: 2022-2026 yu.r.

Mpeacepatens YMC "7  KTH., gou., JlebepeBa O.A.
Mpotokon ot 06.07.2022 Ne 06/22
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2.1

2.2
2.3

Ln
3.1
3.1.1

3.1.2
3.13
3.14
3.15
3.1.6
3.1.7
3.18
3.1.9
3.1.10
3.111
3.2

3.2.1
3.2.2
3.2.3
3.2.4

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
npuobpeTeHne TEOPETUYECKUX M NPAKTUUYECKMX 3HAHWI, HEOBXO0AMMbIX NPX NPOEKTUPOBAHUN
annapaTtoB XMMWUYECKOI TEXHONOT MK,

nprobpecTy NOHUMaHMe MeXaHU3ma NMPOMCXOAALLMX B annapaTax NpoLeccos;

n3yyeHne cnocoboB NHTEHCUDUKALUN TEXHOIOTMYECKNX NPOLECCOB, 06ecneynBaroLLnx
BbICOKOI((IEKTUBHbIE PEXUMbI UX NPOTEKAHUS.

2.3A40AUN
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;

OBNafieHMe yMeHMAMU MoeNpoBaHmMs NPOLECCOB, MPOTEKAlOWMX B annapaTtax XMMNYecKoi
TeXHONOrnu.

3. MECTO ANCUMNNNNHBI BCTPYKTYPE OO
Kn (pasgen) OOIT: 61.0.39
Tpeb6oBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06y4aroLwerocs:
MexaHunKa XNAKOCTK 1 rasa

TexHunyeckas TepMOANHAMUKA U TEMTOTEXHMKA

TexHnyeckas mexaHuKa

TexHonornyeckne KOMMyHMKaLum B XMMNUYeCKNX NpPon3BOACTBAX
MallnHHas UHXeHepHas rpaguka

Y4yebHas npaktuka: O3HaKOMUTeNbHasA NpakTuKa

®U3NKO-XUMUA TeTePOreHHbIX CUCTEM

OpraHunyeckas XuMns

VcTopma XMMNYecKoro MallMHOCTPoeHns

Matematuyeckue MeToAbl ONTUMMU3ALUN

O6was 1 HeopraHmyeckas XumMmns

AvicuMnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE JaHHON AncUMNANHbI (Moayns)
HE0OXOAMMO KaK NnpefLllecTBYHLLEE:

MoAroToBKa K caye U caava rocyfapCTBEHHOIO 3K3aMeHa

MoAroToBKa K npoueaype 3alinThbl 1 3ali1Ta BbIMYCKHOW KBaNM(UKaLNOHHOW paboThbl
Mpon3BoacTBEHHAs NpakTuka: MpegaMnaoMHas npakTuka

CuCTeMbl yNpaBneHNs XMMUKO-TEXHONOTMYECKUMI NpoLieccamm

4, KOMMETEHUWMW OBYYAKOLWEIOCH, POPMNPYEMBLIE B PE3YJIbTATE OCBOEHWA

3HaTb

AVCUNMANHBI (MOAYNS)

OMNK-1: CnocobeH NPUMEHATb €CTECTBEHHOHAYUYHbIe U 0OLLeMHXEHEPHbIE 3HAHUA, METOAbI
mMaTemMaTM4yeckoro aHanamsa v MOAeNnpoBaHnNs B NPoecCMoOHanbHOW AeATEeNbHOCTH;

YpoBeHb 1 OCHOBHble 6a30Bble 3aKOHOMEPHOCTY TMAPOMEXAHUYECKNX, TENI0- 1 MACCOOOMEHHbIX

MPOLECCOB U MPUHLMMbI X MOAENNPOBAHNSA

YpoBeHb 2 OCHOBbI pacyeTOB annapaToB A/ OCYLECTBNEHNS TMAPOMEXAHNYECKUX, TEMO- 1

MacCo0OMeHHbIX NpoLEeccos

YpoBeHb 3 OCHOBbI MOAENMPOBAHMS NPOLLECCOB M annapaToB XMMWUYECKO TEXHONOTUN, TEOPUHO

nogo6us

YMeTb:

cTp. 3
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YpoBeHb 1 OnpefensTb XapakTep ABUXEHUS XUAKOCTE 1 ra3oB, OCHOBHbIE XapaKTepUCTUKN
rMAPOMeXaHNYECKNX, TEN0- 1 MaCCOOOMEHHbIX NPOLECCOB

YpoBeHb 2 PaccumTbiBaTb NapaMeTpbl XMMUKO-TEXHOOTMYECKOT0 NpoLecca, onpefensiTb OCHOBHbIE
reomMeTpuyeckmne pasmMepbl annapaTos

YpoBeHb 3 MogaennpoBaTb NPOLECCHI U anmnapaTbl XMMUYECKO TEXHONOTNI, ONpPeensiTe ONTUMa/bHble
PEXUMbI PaboTbl U pasMepbl anmnapaToB XMMUYECKOKR TeEXHOIOT UK

Bnagets:
YpoBeHb 1 HaBblkaMu OMpefensitb XxapakTep ABUXEHUS XULKOCTEN 1 razoB, OCHOBHbIE XapaKTepucTUKu
rMApPoOMexXaHN4ecKmx, TenI0- 1 MacCOO6MEHHbIX NPOLECCOB

YpoBeHb 2 HaBblkaMu onpeaensiTb napaMeTpbl XMMUKO-TEXHONOTMYECKOr0 npouecca, onpeaensThb
OCHOBHbIE FeOMETPUYECKME pa3mMepbl annapaTos

YpoBeHb 3 HaBblkamMy MOZENMPOBAHUSA MPOLECCOB M annapaToB XMMUYECKOW TEXHONOTUU, HaBblKaMu
onpefensaTb ONTUMasbHbIE PEXXMMbI PaboTbl 1 pa3Mepbl annapaToB XMMUYECKO TEXHONOr UK

OMNK-9: CnocobeH BHeAPATbL N 0CBaMBaTb HOBOE TEXHONOTrMYeCcKoe 060pyAOBaHME;

3HaThb:
YpoBeHb 1 OCHOBbI MPOLLECCOB XMMMUYECKOI TEXHONOTMM 1 annapaTtbl UCMOMb3yeMble A5 NPOBEAEHUS
rMapoMexaHn4yeckmx, Tenso- 1 MacCoO6MeHHbIX NPOLECCOB

YpoBeHb 2 KOHCTPYKLMM TEXHONOTMYECKOro 060py0BaHNs, NPUMEHAEMOrO A/15 NPOBeAEeHUS
rMAPOMEXaHNYecKunx, TeNI0- 1 MacCOO6MEHHbIX NPOLLECCOB, NPeMMYLLECTBa M HeLOCTaTKM
TEXHO/I0TMYECKOro o6opyAoBaHNA

YpoBeHb 3 TlepCneKTUBHbIE KOHCTPYKLMM TEXHOMIOTMYECKOTo 060py40BaHMSA, NPUMEHSEMOTO ANs
MPOBEAEHUS TUAPOMEXAHNYECKMX, TEMO- N MAacCCOOOMEHHbIX NMPOLECCOB

YMeTb:

YpoBeHb 1 AHanM3npoBaTb TEXHOOTMYECKME NMPOLECCHI N PEXXMMbI PaboTbl TEXHONOTMYECKOT0
060pyA0BaHNS, NPUMEHAEMOrO A5 NPOBEAEHNSA TMAPOMEXAHNYECKUX, Tenao- v
MaccoobMeHHbIX MPOLLECCOB

YpoBeHb 2 BbibupaTb annapatypy 418 KOHKPETHOI0 XUMWUKO-TEXHO/IOMMYECKOro npotecca

YpoBeHb 3 OpUEHTMPOBATLCS B COBPEMEHHbIX KOHCTPYKLMAX TEXHOMNOTMYECKOT0 060pYyJ0BaHNS,
NMPUMEHSEMOrO ANS NPOBEAEHUS TMAPOMEXAHNYECKUX, TENIO- U MACCOOBMEHHbIX NPOLECCOB

Bnagets:

YpoBeHb 1 HaBblkaMy aHanM3npoBaTb TEXHOMOTMYECKME MPOLECChl U PeXUMbI paboThbl
TEXHO/I0rMYECKOro 060pyfoBaHNs, MPUMEHSEMOr0 A8 NPOBEeAEHNA TMAPOMEXaHUYECKUX,
TEnn0- 1 MacCOOOMEHHbIX MPOL,ECcCcoB

YpoBeHb 2 HaBblkamy nof6opa annapatypy 418 NPOBeAeHUS KOHKPETHOIO XMMMUKO-TEXHOIOTMYECKOTO
npouecca

YpoBeHb 3 HaBblkamMmyt ONTUMU3aALUM PEXUMOB PaboThbl TEXHONOTMYECKOT0 060pyL0BaHNS,
NPUMEHSEMOrO ANS NPOBEAEHUS TMAPOMEXAHNYECKUX, TENIO- U MAaCCOOBMEHHbIX NPOLECCOB

OMK-13: CnocobeH NpUMeHATb CTaH4apTHbIE MeTOAbl pacyeTa NpM NPOEKTUPOBAHUY AeTanein un
Yy3/10B TEXHO/IOTUYECKMX MaWNH 1 060pyLOBaHuUS;

3HaThb:

YpoBeHb 1 CTaHAapTHbIE METOAbI BbIMOMHEHNSA TMAPABNINYECKUX PacyeToB pas/iMnyHoro
TEXHOJIOrMYecKOoro 06opyoBaHusa, NPUMEHAEMOr0 4718 NPOBELEHUSA TMAPOMEXaHNYECKMX,
Tenn0- 1 MacCOOOMEHHbIX MPOL,ECcCcoB

YpoBeHb 2 CTaHAapTHbIE METO/Abl BbIMO/HEHWA TEMIOBLIX PacYeTOB M pacyeTOB TEXHONOIMMYECKOr0o
o6opyfoBaHMs ANnA NPOBefeHUss MacCOO6MeHHbIX NMPOLEeccoB

YpoBeHb 3 O TEXHUYECKOW AOKYMEHTALMM N0 pacyeTy pasIMyHOro TEXHONOTMYECKOro 060pyA0BaHMS
XMMUWYECKOI TEXHONOTNW, PYKOBOAALLME JOKYMEHTLI MO pacyeTy

YMeThb:

YpoBeHb 1 BbINonaTb No cTaHAapTHOW MeTOAUKE rMapaB/iMyeckue pacyeTbl pa3IMUyHOro
TEXHOJIOrMYeCcKOro 06opyoBaHNsa, NPUMEHAEMOr0 4718 NPOBEAEHUA TMAPOMEXaHNYECKMX,
Tenn0- 1 MacCOOOMEHHbIX MPOL,EeCcCcoB
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YpoBeHb 2 BbINonaTb N0 cTaHAAPTHOM MeTOAMKe TenoBble pacyeTbl U pacyeTbl TEXHONOIMYECKOTO

obopyfoBaHns ANnA NPoBefeHUss MacCOO6MeHHbIX NMPOLEeccoB

YpoBeHb 3 OpUEHTUPOBATLCS W BbIGMPATL PYKOBOAALLME LOKYMEHTbI MO PacyeTy pasMyHOro

TEXHONOrMYecKoro 060pyaoBaHuMs, NPUMEHSEMOro ANs NPOBeAEeHNS TMAPOMEXAHNYECKMX,
Tena0- 1 MacCOOBMEHHbIX MPOLLECCOB

Bnagets:
YpoBeHb 1 HaBblKaMu BbINOMHATb NO CTaHAAPTHOW METOAMKE TMAPaBINYECKNE pacyeTbl pasnyHoro

TEXHO/MOIM4YyecKoro 060py,ﬂ|OBaHVIFI, NMPUMEHAEMOIO ANA NpoBeaeHNAa TnapomMmexaHN4ecKunx,
Tenno- N MacCo0BMEHHbIX npoteccos

YpoBeHb 2 HaBblkaMy BbINOAHATb N0 CTaHAAPTHOW METOAMKE Ten0Bble pacyeTbl U pacyeThbl

TEXHO/IOTUYECKOro 060pyA0BaHMS /15 NPOBEAEHMS MacCOOGMEHHbIX NPOLECCOB

YpoBeHb 3 HaBblkaMu BbINONHATb FTOTOBbIE TEXHWYECKME NPOEKTbI MO pacyeTy pas/iMyHoro

TEXHOMOTMYECKOro 060pYA0BaHUS, MPUMEHSEMOrO0 A1 NPOBEAEHUS TMAPOMEXaHNYECKNX,
Tenno0- N MacCoOBMEeHHbIX NPOLECCOB

B pe3ynbTaTe 0CBOEHUS ANCLUNANHBI 06yYatoLWMIACS AONXKEH

41
411

412
413

4.2
421

422
423

4.3
431

4.3.2

4.3.3

Kog

11

3HaThb:
(hM3MKO-XUMMYECKYHO CYLLHOCTb OCHOBHbIX MPOLECCOB, NPOTEKAaKLWMX B annaparax XMMn4ecKom
TEXHONOTUU;

KOHCTPYKL MW annapaToB A5 COOTBETCTBYHOLLMX TEXHONOTMYECKNX MPOLLECCOB;
MEeTO/bl pacyeTa OCHOBHbIX annapaToB XMMUYECKOW TEXHOMNOTUN.

YMeTb:
NPOM3BOANTL pPaLMOHabHbIN NOA60p CTaHAAPTHbLIX annapaTos, 419 NPOBeAeHUS 3a4aHHOro
TEXHO/IOTMYECKOro npoLecca;

NOATBEPANTL NPaBUbHbLIN BbIGOP CTaHAAPTHOrO annapara UHXEeHePHbIM pacyeToM;
MOZEeNMpoBaTb MPOLECChl U annapatbl XMMUYECKON TEXHONOTUN.

Bnapgetb:
MeTofaMu pacyeToB OCHOBHbIX annaparos, NPUMEHSAEMbIX B XMMUYECKON TEXHONOMUN;

TEOPETUYECKMMU HaBbIKaMU, CBA3AHHBIMU C TEXHUYECKUM 06CNYXXMBAHMEM W 3KCMyaTauuel
TEXHONOTrMYeCcKOro 060pyAoBaHus;

HaBblKaMi No oNnTuMmnsaynn pexxnmon pa60TbI TEXHO/I0TMYecKoro 060py,U,OBaHI/IFI.

5. CTPYKTYPA N COOEPXAHWE AANCUNNNVHBI (MOAYNA)

cTp. 5

HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[MpumeyaHue
3aHATUSA Tem /Bug 3aHatua/ Kypc L paKT.

Pasznen 1 O6Lupe cBeaeHUs 0
AncumnnnHe "Mpoveccsl 1
annaparbl XYIMUYECKOM
TexHosorn". 3agaum Kypca u
METOAbI UX PELLIEHNS.

BeeseHvie B ANCLUMNINHY.
MmapocTaTtuka. /Tema/
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12

VicTtopus n coBpemeHHble
LOCTUXKEHNS.
Knaccupukaumns
OCHOBHbIX MPOLECCOB.
O6uwmre NpMHUKUNDI
pacyeTa annapartos.
AHanorus npoweccos un
MOZeNiMpoBaHme.
OvddepeHynansHoe
ypaBHeHue Jiinepa,
OCHOBHOE ypaBHeHM e
rMAPOCTaTUKK, 3aKOH
Mackans. OCHOBHbIe
(hm3nyeckne cBOMNCTBA
XULKOCTen n rasos. //1ek/

OnpepeneHne OCHOBHbIX
(hm3nyecknx cBomcTs
Xunakocten n rasos. /Tp/

PeweHwne 3agay no
rnapocrtaTtuke. /Cp/

MvapoguHamuka. /Tema/

CKopocCTb MOTOKa.
YcTaHoBuMBLUEECA U
HeyCTaHOBYBLLeecs
[BUXeHne. YpaBHeHue
Hepa3pbIBHOCTM MOTOKa.
OnddepeHunansHoe
YypaBHEHME [BUXEHUNA
naeanbHOM XNUAKOCTU
diinepa. YpaBHeHue
bBepHynnn.
OvddepeHynansHoe
ypaBHeHune HaBbe-CTOKCa.
MoHATME 0 Nogobum
NnpoLeccoB. PexXumebl
OBVDKEHNA XUAKOCTH.
[MoTeps Hanopa Ha TpeHue
N MecTHble
conpotusneHus. /Nex/

2

2

6

6

OlkK-1
OnK-13

OrnkK-1
OlK-13

OrMnK-1
OlK-13

OlkK-1
OnK-13

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

ni1
ni.2n2.2
n2.4
n2.5n3.1
a1
ni1
ni.2n2.2
n2.4
n2.5n3.1

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

0

cTp. 6
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2.1

OnpegeneHne ocesoil
CKOpOCTM MOTOKa

xungkoctn. OnpegeneHue

pacxofa XUAKoCTH.
OnpegeneHune pexuma
TEYEeHUNA XNLKOCTH.
OnpegeneHune noTepb
Hanopa v LaBfieHuns.

OnpepeneHne MOLLHOCTHY
Hacoca Ha nepekayvBaHue

XULKOCTH.
Mp/

VccnepgoBaHue pexxumos
LBUXEHNA XULKOCTH.
VicTeueHne xnakoctu ns3
HacaKoB.
MaopoanHamuka
TapenbyatbiX U
HacafouHbIX

KOJIOHH. /N1a6/

PeweHwne 3agay no
rmgpoanHamuke. /Cp/

Pasgen 2
I"prppomexaHmyeckme
MpoLiecchbl.

Mpouecchl pasgeneHns

HEOAHOPOAHbIX CUCTEM, UX
Knaccugukaums, MeToabl

pasgeneHus.
"paBuTaLMOHHOE
ocaxpaeHue. /Tema/

Mpouecchl pasgeneHns

HEOAHOPOAHbIX CUCTEM, UX
Knaccugukaumus, MeToabl

pasgeneHus.
"paBuTaLMOHHOE
ocaxaeHwue. /Jlek/

PacueTt ckopocTu
rpaBUTaLMOHHOIO
ocaxjeHua n fuametpa
0CaXJaeMblX YacTuLL.
OnpepgeneHune nnaowann
OTCTOMHUKA U
NblNeocagnTenbHOM
kamepsl. /Mp/
KnHetuka
rpaBUTaLMOHHOIO
ocaxaeHus. /Nab/

6

12

OlkK-1
OnK-13

OlkK-1
OMnK-13

OrMnK-1
OlK-13

OrnkK-1
OlK-13

OrnkK-1
OlK-13

OrnkK-1
OlK-13

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

ni1
ni.2n2.2

n2.4
Nn2.5n3.1
Nn3.4 N3.7

ni1
ni.2n2.2
n2.4
n2.5n3.1
al

ni1
ni.2n2.2
n2.4
n2.5n3.1
)

ni1
ni.2n2.2
n2.4
n2.5n3.1
)

ni1
ni.2n2.2
n2.4
n2.5n3.1
n3.4 n3.7
al

0

cTp. 7
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2.2

2.3

2.4

N3yueHne KOHCTPYKLUNIA 2- 6
X (pasHbIX, 3-X Pa3HbIX
cenapartopos /Cp/

LleHTpo6exHoe
ocaxaeHue.
LleTpugyrmnposaHue.
AnekTpoocaxpgeHue. /Tem
a/

LleHTpo6exHoe 6
oCaxfeHune, ero

CYLLHOCTb, (haKTopbl

pasfefieHns, CKopoCTb

ocaxaeHns. LLIMKNoHbI.
LleTpudyruposaHue,

CYLHOCTb. OTCTOMHbIE
LEHTPUADYTN.

AnekTpoocaxpaeHue. [Nek/
LleHTpob6exHoe 6
ocaxpaeHue. Pacuer

umknoHa. /Mp/

PaccmoTpeHune 6
NepcneKTUBHON TEXHUKN
NCNob3yeMOW Ans

pasfgeneHuns

HEO4HOPOLHbIX

cuctem. /Cp/

®dunbTpoBaHme. Mokpas

oumncTKa rasos. /Tema/

®unnbTpOBaHKE, 6
CYLHOCTb, BUJbI.

Mmppasnnyeckoe

COMNPOTUBIEHME.

YpaBHeHMe

hunbTPOBaHUA. PUNLTPLI

LNS pasgeneHuns

CyCneHsui v nbinei. /Nek/

®dunbtposaHme. CKoOpoCTb 6
(hUNbTPOBaHMA.

Mmppasnnyeckoe

COMpOTUBNEHNE

tunbTpos. /Mp/

PaccmoTpeHue 6
NepcneKkTUBHON TEXHUKN
NCNob3yeMOW Ans

pasfgeneHns

HEeoLHOPOLHbIX

cuctem. /Cp/

MepemeLLnBaHME XULKNX

cpen. /Tema/

OlkK-1
OnK-13

OrMnK-1
OlK-13

OlkK-1
OnK-13

OrnkK-1

OlK-13

OlkK-1
OMnK-13

OlkK-1
OnK-13

OrnkK-1
OlK-13

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

ni1
ni.2n2.2
n2.4
n2.5n3.1
al

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1

ni1
ni.2n2.2
n2.4
n2.5n3.1
)

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1
ni1
ni.2n2.2
n2.4
n2.5n3.1
)

0

cTp. 8
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25

3.1

Cnoco6bl
nepemeLwimBaHns. Tunel
MEeXaHWYeCcKnX MeLlanok.
VHTEHCUBHOCTL 1

3 (PEeKTUBHOCTL
nepemeLuvBaHna. 3arparbl
MOLLHOCTWN Ha
nepemMeLLmBaHue.
TexHONOrMYecKnin pacyeT
mewlanok. /Jlek/

PacueT MexaHM4YeCcKunx
mewlanok. OnpegeneHue
MOLLHOCTH,
3aTpayMBaeMoi Ha
nepemetuvisaHue. /Mp/
OnpepgeneHne MOLLHOCTY
Ha nepemelunsaHue. /Cp/

MmapoAnHamMmKa KUNawmx
(MceBAOOXMXKEHHDBIX)
3epHuUCTLIX cnoe.. /Tema/

CyLHocTb npouecca.
MapoanHamuka
nceBAooXunxeHns. Kpusas
NceBA00XMKEHNS,
CKOpOCTH
MCEBAOOXIKEHNA U
yHOCa, (DOHTaHMPYIOLLNIA
Cnoil. Annapatbl C
“kunawmm” cnoem. /Nek/

PacuyeTt rugpaBanyeckoro
COMPOTUB/IEHMA MPY
ncesAoOXMKeHNN, Pacyer
CKOpPOCTH
NCEBLOOXKMKEHUA U
cKopocTu yHoca. /Tp/
Mopsagok
rMApPoAMHaMMUYECKOro
pacyeTa CyLIW/IOK C
Kunawum cnoem. /Cp/

Pa3gen 3. Tennosble NpoLecchl
B XMMWYECKOW TEXHOMOT N
OcHoBbI Tennonepesayn.

OcHosBbl
Tennonepegayun. /Temal/

4

OlkK-1
OnK-13

OlkK-1
OMnK-13

OlK-1

OMnK-13

OlkK-1
OnK-13

OrnkK-1
OlK-13

OlkK-1
OMnK-13

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al
ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
al

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1

ni1
ni.2n2.2
n2.4
Nn2.5N3.1
a1

0

cTp. 9
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3.2

3.3

O6uwme cBefeHUs. 6 4
Cnoco6bl

pacrnpocTpaHeHuns un

nepegayu Tenna.

Mepepnava Tenna

KOHBEKLMEW 1

Ten0npoBOAHOCTLIO.

YpaBHeHUA

Tensonepegadu u

Tennootgayn. /Nek/

PacueT cpegHel 6 4
JBUXYLLER CUMbI

TEen0BbIX NPOLLECCOB.

PacueT Ko3(hpuLMeHTOB

Tennootgauu npu

pasINYHbIX BMAaX

Tennoobmena. /Mp/

Tennosoe n3any4eHue. /Cp/ 6 3
KoHCcTpyKLuum

Tennoo6MeHHNKOB. /Tema/

KoHCTpyKLUuK 6 4

TennoobMeHHMKOB. Pacuer

KOXYXOTPYOHbIX

TEeNN00O6MEHHNKOB.

[MepcnekTuBHbLIE

KOHCTPYKLUWK

TennoobMeHHUKOB. /J1ek/

Pacuet 6 4
Tens006MeHHUKOB. /T1p/

WcnbiTaHue 6 8
KOXYXOTPYBOHOro

TENN006MEHHNKA.

WcnbiTaHne

TennoobmeHHuKa "Tpyba B

Tpy6e"

/Nnao6/

PeweHune 3afay no 6 13
pacyety

Tennoo6bMeHHNKOB. /Cp/

BoinapvsaHue. /Tema/

OMnkK-1 nii 0
OnK-13 ni.2n2.2
n2.5n3.1
)
OrnkK-1 nii 0
OMnK-13 ni.2n2.2
n2.5n3.1
a1
OlnkK-1 nii 0
OnkK-13 ni.2n2.2
n2.5n3.1
al
OrnkK-1 nii 0
OnK-13 ni.2n2.2
n2.5n3.1
)
OrnkK-1 ni1 0
OlK-13 ni.2n2.2
Nn2.5N3.1
al
OlnkK-1 nii 0
OnkK-13 ni.2n2.2
n2.5n3.1
n3.4 n3.7
a1
OrnkK-1 ni1 0
OlK-13 ni.2n2.2
Nn2.5N3.1
a1
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4.1

BbinapusaHue. CyLHOCTb
“ Ha3HayeHne. Cnocobbl
BblNapuBaHus.
MaTepuanbHblil 1
TennoBoi 6anaHcel.
TemnepaTypHble notepu
npu BbiNapmeaHuu. Pacuet
MHOTOKOPNYCHOW
BbIMapHOW yCTaHOBKM.
KOHCTPYKLMKN BbINapHbIX
annapatos. /Jlek/

PacueT npouecca
Bbinapueaxua. /Tp/

PeweHwne 3agay no
pacyeTy npouecca
BbinapueaHua. /Cp/

/9k3ameH/

Pasnen 4. MaccoobmeHHble
npoveccbl. OCHOBbI
maccornepegauu. Pacuet
OCHOBHbIX pa3MepoB
KOJIOHHbIX annaparos.

OcHosBbl
macconepegaun. /Tema/

2 OMnkK-1
OnK-13
6 OnkK-1
OlK-13
8 OlK-1
OMnK-13
27 OlnkK-1
OnK-13

ni1
ni.2n2.2
n2.5n3.1
Nn3.6
al

ni1
ni.2n2.2
Nn2.5N3.1
al
ni1
ni.2n2.2
n2.5n3.1
al
ni1
ni.2n2.2
n2.5n3.1
)

0

cTp. 11
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4.2

Knaccuukaumns un 7
XapaKTepucTuKa
MacCO0b6MeHHbIX
npoueccoB. Cnocoosl
nepeHoca BeLLecTBa.
®a30B0e paBHOBeCKE,
ABVKYLLAs cuna.
MaTtepuanbHblil 6anaHc v
ypaBHeHMne pabouei
nvHun. OCHOBHOE
ypaBHeHune
maccornepegauu.
MexaHun3M npotecca
maccorepegauu.
YpaBHeHMe MaccooThauu.
Ondpy3noHHble KpUTepun
nogobus, KputepmanbHble
YypaBHEHMSA MacCco0TAauu.
3aBUCUMOCTb Mexay
KO3(hpuumneHTamm
macconepegauu un
maccootgauun. Yucno u
BbICOTa eVHUL, NEepeHoca.
MmapogMHammka paboTbl
KOJIOHb!.

[Nex/

MaccoobMeHHbIe 7
npoueccbl. Cnocobbl

BbIpaXKeHMa cocTasa (as.

PeweHune maTepransHoro

M TeNNOBOro 6anaHcos.

PacueT gunamertpa

KOMOHHbI. /T1p/

BbinonHeHune 7
KOHTPO/IbHBIX
3afaHwuii. /Cp/

Abcopbunsa. /Temal/

CyLHocTb npotecca 1 7
npumMeHeHue. 3aKoHbI

eHun n JanbToHa.
MaTepuanbHblil n

TennoBoi 6anaHcel.

Pacxog nornotutensa npu
abcopbuun,

TEXHO/IOrMYyeckas cxema
abcopbuunmn, KOHCTPYKLUK
abcop6epos. /Nek/

10

10

14

6

OlkK-1
OnK-13

OlkK-1
OMnK-13

OlkK-1
OMnK-13

OlkK-1
OnK-13

ni1
niz2n2.1
n2.2
Nn2.5N3.1
al

ni1
niz2n2.1
n2.2
Nn2.5N3.1
al

ni1
niz2n2.1
n2.2
Nn2.5N3.1
a1

ni1
niz2n2.1
n2.2
Nn2.5N3.1
al

0

0

cTp. 12
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4.3

Abcopbuwns. Pacyer
BbICOTbI M AnameTpa
TapesnbyaTbiX U
Hacafou4HbIX
abCcopbLUMOHHbIX
KONOHH. /Tp/

PacueT abcopbLUMOHHON
KONOHHBI. /Cp/

MeperoHkKa XnAKOCTE.
[Tema/

lMpocTas neperoHka.
PekTudunkaums.
[varpammbl 6UHaPHbIX
cmeceil. CyLWHOCTb U
cXema npocToM
neperoHku,
mMaTepuanbHblil 6anaHc.
PekTudunkaums.
TexHoiornyeckasa cxema
HenpepbIBHOW GUHAPHOM
pekTUUuKaLum.
MaTtepuanbHblil 6anaHc u
ypaBHEeHMA pabounx
NNHWIA

pekTuukaumum. /Nek/

OnpepeneHune pacxoga
rpetoutero napa. Mepecuet
KOHLEeHTpauuii. PeleHune
MaTepuanbHOro 6anaHca.
OnpepeneHune BbICOTLI U
AvameTpa TapefibyaTbiX U1
Hacaf04YHbIX KOMOHH.
OnpepeneHune pacxoga
rpetowero napa. Pacuer
yncna TeopeTUYecKnx u
[NeiCTBUTENbHbIX
Tapenok. /Tp/

3yyeHune npouecca
pekTugmnkauunmn. /Nab/

Pacuer
peKTUNKaLNOHHOW
KOJIOHHbI. /Cp/

6

12

6

10

17

18

OlkK-1
OnK-13

OlkK-1
OMnK-13

OrnkK-1
OlK-13

OlkK-1
OnK-13

OnkK-1
OMnK-13

OrMnK-1
OlK-13

cTp.13

ni1 0
niz2n2.1

n2.2
Nn2.5N3.1

al

ni1 0
niz2n2.1

n2.2
Nn2.5N3.1

n3.2

a1

ni1 0
niz2nz2.1

n2.2
n2.5n3.1

)

ni1 0
niz2n2.1

n2.2
Nn2.5N3.1

al

ni1 0
niz2n2.1

n2.2
Nn2.5N3.1
n3.4 n3.7

a1

ni1 0
niz2nz2.1

n2.2
n2.5n3.1

n3.3

a1
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OKCTpakuns B CUCTEMAX
XUAKOCTb-
Xuakocto. /Tema/

dunsnyeckasn CyLLHOCTb.
TpeyronbHasa gnarpaMmma,
6uHOaanbHas KpuBasl.
MaTtepuanbHblil 6anaHc u
pacxof aKcTpareHTa.
MHoroctyneHyaras
3KCTpaKLyuma.
OKCTpaKLOHHas
annapatypa. /flek/

MocTpoeHne TpeyronbLHoM

N NPSIMOYTO/IbHOWA
Avarpamm ¢a3oBoro
paBHOBeCHUS.
OnpepeneHne KONNMYecTs
3KCTpaKTa u pauHaTa no
npasuy pblyara.
MartepuanbHblii 6anaHc
aKcTpakuun. /Tp/
BbinonHeHune
KOHTPO/bHbIX

3apaHuin. /Cp/

CyllKa BelLecTB B
XUMUYECKON
TexHonormn. /Tema/

dun3nyeckas CyLHOCTb
npouecca n NpUMeHeHue.
Cnocobbl cywKu,
CYLWWNbHbIE areHThbl.
OCHOBHbIe napameTpbl
CYLUIMNbHbIX areHToB.
Jdwnarpamma BnaxHoro
BO3ayxa Pam3nHa u ee
cBoiicTBa. M3oTepma
CyWwKn. MaTepuanbHbIit
6anaHc cywku. Tenaosoi
6anaHc cywku. [Nek/

PacueT npouecca
cywku. /Mp/

BbinonHeHne
KOHTPO/IbHBIX
3afaHwuii. /Cp/

6

OrnkK-1
OlK-13

OnkK-1
OMnK-13

OlK-1
OnK-13

OlkK-1
OMnK-13

OnkK-1
OlK-13

OlkK-1
OnK-13

ni1
niz2n2.1
n2.2
n2.5n3.1
a1

ni1
niz2n2.1
n2.2
n2.5n3.1
al

ni1
niz2n2.1
n2.2
Nn2.5N3.1
a1

ni1
niz2n2.1
n2.2
Nn2.5N3.1
al

ni1
niz2nz2.1
n2.2
n2.5n3.1
al
ni1
niz2n2.1
n2.2
Nn2.5N3.1
a1

0
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PacueT 7 3 OnkK-1 nii 0
peKTUHNKaLNOHHOW OnkK-9 ni2n2.1
YCTaHOBKW HEMPEPBLIBHOIO OrllK-13 n2.2 n2.3
nenictemus. Pacuet n2.5n3.1
abcop6LUMOHHON Nn3.2 N3.3
yCTaHOBKW. Pacuer N3.5 /13.6
MHOTOKOPNYCHO a1
BbIMAapHOM YCTAHOBKM C

NPUHYANTENbHOM

LUMpKynsaynei

pacteopa. /KI1/

/3K3ameH/ 7 33 OnkK-1 niil 0

OrnkK-9 niz2n2.1
OMnK-13 n2.2 N2.3
n2.4
Nn2.5N3.1
al

6. POHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIE BONPOCHI U 33aHunsa

1 Knaccudukauma 0CHOBHbIX NPOLECCOB XUMWUYECKOWA TEXHONOTUH;

2. OCHOBHble (PM3MYECKME CBOWCTBA XMAKOCTENW U rasos;

3. Fmapoctatuyeckoe faeneHve. AugdepeHumanbHble ypaBHEHUS paBHOBecus Jiinepa ana
naeanbHOW XUAKOCTH;

4. OCHOBHOe ypaBHeHMe TUApPOCTaTUKMU,

5. YpaBHeHue [Nackans;

6. OunpdepeHymanbHble ypaBHeHUA ABMXKEHUA Jinepa ANa UAeanbHON XULKOCTH;

7. YpaBHeHue bepHynnu;

8. lMpakTnyeckoe NpuUoXXeHne ypasHeHUsa bepHynnu;

9. PeXXuMbl LBWKEHUA XUAKOCTU. KpuTepuii PeiliHonbAca;

10. YpaBHeHus pacxopa;

11. YpaBHEeHVEe Hepa3pbIBHOCTM (CNIOLWHOCTY NMOTOKA);

12. OvddepeHynanbHble ypaBHEHNA ABUXEHUSA peaibHOW  XuAkocTu (ypaBHeHus Hasbe-CToKca);
13. Teopusa nogobus. Kputepuun rngpofrHammyeckoro nogobums;

14. Knaccupunkauma Heo4HOPOLHbIX CUCTEM;

15. "paBUTALMOHHOE OCaXAeHMWe,;

16. Annapatbl Ans pa3fjefieHUs HEOAHOPOAHbIX CUCTEM NOJ LENCTBMEM CUJIbl TAXECTU;

17. Annapatbl 4ns pa3jeneHns HEOAHOPOLHbIX CUCTEM Mof LeACTBMEM LeHTPOOEXHOMN Cusbl.
LIMKNOHBI;

18. Annapatbl AnS pa3jenieHns HeOLHOPOAHbIX CUCTEM MOJL LeACTBMEM LEeHTPOOEXHOMN Cusbl.
OTCTOMHbIEe LeHTpUdyru;

19. Ha3HayeHne N KOHCTPYKUMA XWUAKOCTHOro cenaparopa TapenbyaToro Tuna,

20. HasHauyeHne M KOHCTPYKLMA TpybyaTol CBEPXLEHTPUDYIM NEepUoLNYecKoro AeicTBus;
21. OcaxaeHune nof AeNCTBUEM CWUM 3NEKTPUYECKOrO MONs;

22. ®dunbTpoBaHMe. Cxema npouecca PuabTpoBaHna. CKOpPOCTb (PUNbTPOBaAHUS;

23. OCHOBHble KOHCTPYKUUWU (punbTpoB. HyTY - QuibTpsl;

24. PaMHbIV (unbTp-npecc. KOHCTPYKUKUS, NPUHLUN AeiACTBUS;

25. BapabaHHbIli Bakyym-unbTp. KOHCTPYKUMA, NPUHLMN AeACTBUS;

26. JIeHTOuYHbIV BakyyM-punbTp. KOHCTPYKUMA, MPUHLMN AEACTBUS;

27. OuncTKa rasa ot nblAn. PyKaBHbIA QUNLTP;

28. Mokpas oumcTka rasos. AnnapaTbl MOKPOWA OYUCTKMU;

29. MepeMelunBaHme Xuakux cpedq. Cnocobbl nepemelinBaHms. MexaHU4ecKoe nepemMellnBaHue;
30. BbiGop TMna mewanku;

31. Pacxog aHeprun (MOLLHOCTW) Ha nepemMeLLnBaHUE;



Y11 15.03.02_TM-22-1,2,3,4.p1x cTp.16

32. Annapatbl ¢ BU6ponepeMeLlIMBaOWLUMN ycTpoiicTBaMu. CpaBHUTeNIbHAA OLLeHKa KOHCTPYKLMWIA;
33. AnnapaTbl C NHEBMaTUYECKMMW MepeMellnBatoumm yctpoincteaMmm. OCHOBHbIE BapuaHTbl
KOHCTPYKL WA,

34. MceBnooXuxeHne. [IBuXKeHMe NOTOKA Yepes HEenoABMXKHbIE 3epHUCTbIE CNOW;

35. BO3MOXHbIe COCTOSHUA CNOA TBEPLbLIX YACTWUL, B 3aBUCUMOCTU OT CKOPOCTU rasa;

36. 3aKOHOMEpPHOCTKM NpoLiecca rncesfooXmxkeHns. NpakTuyeckoe NpMMeEHeHe MeTo/08B
MCeBA00XKMKEHNS;

37. Cywmnnkn ¢ KUNawmm crioem;

38. Cnocobbl nepegaum tenna. OCHOBHOEe ypaBHeHWe Tenjonepejayn;

39. TennonposogHocTb. OCHOBHOe ypaBHEHMWe TenaonpoBoAHOCTU Pypbe. YpaBHeHue
Tena0npoBOLHOCTUN NIOCKOW CTEHKMU;

40. KoHBeKUMA 1 TennooThaya. Y paBHeHNETenn00TAauu;

41. Mopobue npoLeccos TenjaooTAauM;

42. Tennonepefaya Npy NOCTOAHHbLIX TeMnepaTypax TeNIOHOCUTeNel. YpaBHeHMe afLUTUBHOCTHU
TEPMUYECKNX COMPOTUBNEHUIA;

43. Tennonepefaya Npv NepemMeHHbIX TemnepaTypax TensoHocuTeneir. CxeMbl HanpaBieHNs
ABVDKEHUA TennoHocuTenein. CpefHAs ABUXYLLAA CUNa;

44, KoxyxoTpy6byatble Tennoo6MeHHUKN. Crnocobbl KpenaeHUs Tpy6 B TPYOHbIX pelueTKax.
MHOroxofoBble KOXyX0Tpy6uarble TENI000MEHHWKMY;

45, KoxyxoTpybyatble TeNN00OMEeHHMKN C KOMMeHcaunein TeMnepaTypHbiX YAAUHEHUIA Kopnyca w
TpyO6OK;

46. TennoobMeHHUKN «Tpyba B Tpybe», MOrpyXHble, opacuTeNbHble TEMNT00OMEHHUKMN C
opebpeHHbIMK Tpybamu;

47. MnacTuHYaTblie TEMNJOOOMEHHUKMN;

48. CnupanbHble Tena006MeHHNKNY;

49. AnnapaTbl C TEMNI0BbIMU pyb6allkamu;

50. BoinapnaHue. Cxema TpexKopnyCcHOWBaKyyM YCTaHOBKWU;

51. KOHCTpYKUMN BbiMapHbIX annapartos;

52. OcHoBbl Macconepegayn. Knaccugumkaymsa MaccoobMeHHbIX npoueccoB. Cnocobbl BbipaXXeHUs
cocTasa (ha3 ABYXKOMMOHEHTHbIX CUCTEM XUAKOCTb-ra3 (rnap);

53. PaBHOBecue mexay dasamu. OnpegeneHue paBHoBecus. JInHus pasHoBecus. KosphuumneHT
pacrnpegeneHus;

54. MaTtepuanbHblit 6anaHC MaccoOBMeHHbIX npoueccoB. Paboyas NnHUS;

55. HanpasneHne macconepegayun n Asuxkylias cuna maccoobMeHHbIX npoueccos. OnpegeneHune
Hanpas/ieHMa macconepegayu no y-x guarpaMmme;

56. Cnocobbl nepeHoca BeLlecTBa B ABMXKYLLeincs ¢ase. MepBblil 3aKkoH Puka. AuddepeHymanbHoe
ypaBHeHWe KOHBEKTUBHOW anddy3un;

57. MexaHU3M npouecca Maccornepegadn. YpaBHeHWe MaccooTaaun. ®usnyeckuii CMbicn
KO3(p(hnLMeHTa MacCOOTAAYN;

58. 3aBUCUMOCTb MexXAy KoapduumMeHTaMn MaccooTAayM u macconepefadn. Y paBHeHUe
macconepefayu. Y paBHeHUs afiAMTUBHOCTY (a30BbIX CONPOTUB/IEHWIA;

59. Mopobue maccoobMeHHbIX npoueccos. Kputepum nogobus;

60. CpegHas OBMXKyLLas cuna mMaccornepegayu;

61. Ob6uee YnCcno efuMHUL NEpeHoca;

62. OnpefeneHune ynucna TeOPETUYECKUX CTYMeHEN U3MEHEHUS KOHLUeHTpauun (TeopeTmyeckmx
Tapenok);

63. pamyecknin meTof onpefeneHnsa yncna LericTBUTENbHbIX Tapenok (MeTod KMHETUYECKOW
KPUBOW);

64. PacuetT maccoobMeHHbIX annapatoB. OnpefeneHne BbICOTbl HACAf0UYHbIX, TaPe/bYaTbiX KOJIOHH Y
AvameTpa annapara;

65. Abcopbuna. OnpepeneHne, HasHavyeHve. PaBHoBecue npu abcopbumm, npasuno ¢as, 3aKoHbI
MeHpu n JanbToHa,;

66. MaTtepuanbHblil 6anaHc 1 pacxop abcopbeHTa. M3obpaxeHne paboyeli 1 paBHOBECHON NMHUW Ha

y-X gnarpamMmme (MMHUMasnbHbIA U MaKCUManbHbIA pacxof abcopbeHTa - KpaiHue NonoXKeHns paboumx
NNHWIA Ha gnarpamme);
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67. Cxema abCcop6LUMOHHON YCTAHOBKM HEMPepPbIBHOIO AeiCTBUS;

68. KOHCTpyKUMn abcopbumoHHbIX annapaToB. Hacago4yHble KOMOHHbI, BUAbI Hacajok.
MmapogmMHammyeckune pexxMmbl Hacago0UHbIX KOMOHH;

69. KOHCTpYKUMK TapenbyaTbiX abCOPOLNOHHBLIX KOMOHH. Tunbl Tapenok. MmapoguHammyeckmne
PEeXUMbl TapefibyaTblX KOMOHH;

70. MeperoHka xugkoctein. O6wWme cBefeHUA. Buabl neperoHkn. PaBHOBeCUe B CUCTEMax XUAKOCTb
- nap, npasuno a3, a3oBble AUarpaMmbl «t-X,y», «y-X»;

71. CxeMa yCTaHOBKW [N5i MPOCTOW NeperoHKu;

72. PekTuthnkaumns. Obuwme ceegeHns. CxemMa peKTUPUKALMOHHON YCTaHOBKN;

73. MaTtepuanbHblil 6anaHC PeKTUPUKALMOHHON KOJIOHHbI;

74. YpaBHeHe pabounx NUHWUIA peKTudukaummn. NoctpoeHne paboumx NUHUIA pekTUdUKalmu;

75. Bbibop paboyero hfierMoBOro yucna Ans pekTuukaunn. TennoBow 6anaHc peKTUUKaLNOHHON
KO/IOHHbI;

76. JKCTpakTMBHaA pekTugmnkaumnsa. Cxema yCTaHOBKMU;

77. AseoTponHas pektudukauus. Cxema yCTaHOBKMU;

78. XunpgkocTHas akcTpakumsa. Obuime cBefeHns. PaBHoBecue B cUCTEME XUAKOCTb - XWUAKOCTb
(npaBuno a3s). Bbibop aKCTpareHTa;

79. TpeyronbHasa guarpamma skcTpakuuum. Vicnonb3oBaHue npasuna pblyara gnd onpegeneHus
COCTaBOB M Macc y4acTBYHOLNX B npoLecce das;

80. MaTtepuanbHblil 6anaHc npouecca aKCTpakunumn. MeTofbl aKCTpakunoHHoro pasgenenuns (MK-2);
81. Cxema MHOrocTyneH4aToro CMecuUTeNbHO-OTCTOMHOr0 3KCcTpakTopa. KOoHCTpyKLMK
pacnblINTENbHbIX IKCTPAKLMOHHbIX KO/IOHH;

82. KOHCTpYKUMN CUTYATOTO Y POTOPHO-AMNCKOBOIr0 3KCTPAKTOPOB;

83. CxeMbl NynbCalMOHHbIX 3KCTPAKTOPOB C TapesikaMu U HacafKow;

84. Cyuwka. Obuwue ceegeHus. Cnocobbl cywkn. CylinnbHble areHTbl. CBA3b Bfarm ¢ maTepuanom;
85. KoHTaKTHaa cywka. TennoBoi 6anaHC KOHTAKTHOW Cywku. OAHO - W ABYX Ba/bLOBble CYLUIUIKK
HenpepbIBHOrO AencTBuS;

86. KoHBeKTUBHaA cylka. CxeMa KOHBEKTUBHOM CYLWW/IbHOW yCTaHOBKW. OCHOBHblE CBOMCTBA
BNaXXHOr0 BO34YyXa;

87. [unarpamma cOCTOAHUSA BNAXHOro0 aTMOC(HEpPHOro BO3AYXa,;

88. MartepuanbHblii 6anaHC BO34YLIHOW KOHBEKTUBHOW CYLUWUJIKW;

89. TennoBoi 6anaHC BO3LYLWHOW KOHBEKTUBHOWM CYLUWUIIKW;

90. Touka pocbl. Temnepatypa MOKpPOro TepMomMeTpa. [BMxyLlaa cuna npouecca CyLUKu,

91. KOHCTPYKLMN KOHBEKTUBHbLIX CYLIWUIOK (KaMepHble, JIEHTOYHbIE, TYHHe/IbHble CYLUWUIKWN);

92. KOHCTpyKumns 6apabaHHON CYLUWKMK;

93. Cxema CyLUIKN C NCEBLOOXKMXEHHBIM C/I0eM, CXemMa MHEeBMAaTUYeCKON CYLUWUIIKK,

94. Cxema pacnblNMTENbHON CYLUWUKN;

95. KOHTaKTHble CYLMWIKN. YCTaHOBKA C BaKyyM-CyLIMW/bHbIM LWKagoMm. FpebkoBas Bakyym-CyLUU/Ka

nepuoANYecKoro AencTaus.
6.2. TemMbl MUCbMEHHbIX PaboT
TeMbl KypCOBbIX MPOEKTOB:
PacueT peKTU(MKaLNOHHON YCTAHOBKW HEMPEPbIBHOTO LeNCTBUSA.
PacueT a6COpOLMOHHON YCTaHOBKMN.
PacuyeT MHOFOKOpPNYCHOW BbINapHOWN YCTaHOBKMW C MPUHYAUTENbHON LMPKYNsumMeld pacTeopa.
6.3. DOHJ OLEHOYHbLIX CPEeAcTB
Mpunaraetcs.
6.4. TllepeyeHb BULOB OLEHOYHbIX CPeaCcTB
3awmTta oT4yeToB NO NabopaTopHbIM paboTamM, BONPOCHI K KO/IOKBUYMaM,3K3aMeHaLMOHHble 6UneThbl,
KOHTPO/IbHbIE 33JaHUNA, TeCTbl, KYPCOBOM MPOEKT.

7.YYEBHO-METOAWNUECKOE N NH®OPMAUWMOHHOE OBECNEYEHWNE ANCLUWNNNHBI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepaTtypa
ABTOpbI, 3arnasue 3paTenscTBO, rof
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nii

ni.z2

nz.1

n2.2

n2.3

n2.4

n2.5

n3.1

na3.2

na.3

n3.4

n3.5

ABTOpHI,
KacaTkuH A T.

YnbsiHOB B. A,
bageHnkos B. A.,
Nunkyyes B. T.

ABTOpHI,
Pbi6anko N W.,
Mogonnenos E.
B., emeHTbeB A
n.

Masnos K. @.,
PomaHkoB . T,
HockoB A. A

Bopucos I". C.,
Bpobikos B. 1.,
ObiTHepckui HO.
W., AbITHEPCKUIA
0. W.

LW yknHa /. B.,
Pbi6anko M. U.,

Mogonnenos E. B.

Komuccapos HO.
A., Topgees J1. C.,
Bent 4. IM.,
Komunccapos HO.
A

ABTOpHI,
Pbi6anko N. U.,
L ykuHa . B.,

Mogonnenos E. B.

Pbibanko 1. U.,
Mogonnenos E.
B., W yknHa /.
B., Csupugos A.
M.

Pbi6anko M. U,
LW yknHa /. B.,
Mogonnenos E.
B., emeHTbeB A
n.

Pbi6anko M. U,
Haboka B. B.,
ConomoHoBa B.
M.

LW yknHa /. B.,
Pbibanko 1. U.,
JemeHTbeB A .,
Acnamos A A

3arnasue
OCHOBHbIe Mpouecchl 1 annapaTbl XMMUYECKOWA
TEXHONOTNN: Y4eOHUK

Mpouecchbl 1 annapatbl XMMUYECKO TEXHONOTN B
npyvmMepax v 3agayax: y4yeb. nocobue

7.1.2. JononHnTeNnbHaa nuTeparypa
3arnasue
Mpoueccbl U annapaTbl XMMUYECKOW TEXHOOTUN.
Maccoo6MeHHbIe NpoLecchl: y4eb. nocobue ¢
npuMmepamu pelleHmns 3agay

MprMepbl 1 3aga4n NO Kypcy NpoLLeccoB 1 annapaToB
XUMUYECKON TeXHOoNormu: y4eb. nocobue

OCHOBHbI€ MPOLECChl 1 annapaTbl XMMUYECKOA
TeXHONOrnn: Nocobue No NPOEKTUPOBAHUIO

Mpouecchbl 1 annapatbl XUMUYECKO TEXHONOT UK.
MmapomexaHnyeckune npoueccol: yyeb. nocobue

Mpouecchbl U annapaTbl XMMUYECKO TEXHONOTUN: yueb.

nocobue gns By30B

7.1.3. MeToaunyeckune pa3paboTku
3arnasue
Mporpamma, npuMepbl 1 3afa4m Mo Kypcy rnpoLeccos u
annapaToB XMMWUYECKOW TeXHoNnoruu: yyeb. nocobue

PacueT abcopbUMOHHBIX annapaTos: y4yeb. nocobue no
KYPCOBOMY MPOEKTMPOBaHMIO MPOLECCOB M annapaToB
XUM. TEXHONOT UK

PacueT peKTU(MKALNOHHON YCTAaHOBKM HEMPEPLIBHOTO
fencTeus: yyeb. nocobue K KypcoBomy
NPOEKTUPOBAHMNIO

MeTogmueckme ykasaHusa Nno BbINOSHEHWIO
nabopaTopHbIX paboT Mo Kypcy Npouecchl U annapatbl
XUMUYECKOIN TEXHONOTNMN.

YKaszaHus K BbIMOMHEHWIO TpadiMyecKoi yacTu
KypCOBOro MPOeKTa no npoLeccam v annapatam

XMMWYECKOI TEXHONOTUN: Ona Cctyn. TEXHONOTrnY. cnedu.

[LHEBHOW 1 3a04HON Popm 00y4yeHUs

cTp. 18

M3patenscTBO, rof
M.: AnbsiHc, 2009

AHrapck: AI'TA,
2006

M3patenscTBO, rof
AHrapck: AI'TA,
2009

M.: OO0 TNL
AnbsHc, 2006

M.. OO0 14
"AnbsiHC", 2007

AHrapck: AI'TA,
2010

M.: Xumns, 2011

M3patenscTBo, rof
AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2012

AHrapck: AI'TA,
2014

AHrapck: AI'TA,
2008

AHrapck: AI'TA,
2006
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ABTOpHI, 3arnasue M3patenscTBO, rof

N3.6  Pwibanko /1. ., PacuyeT BbINapHON yCTAHOBKMW C MPUHYAUTENIbHON AHrapck: AI'TA,

Moponnenos E. LUPKynsuunen pacteopa: y4yed. nocobue nNo KypcoBoMmy 2013

B., leMeHTbeB A MPOEKTMPOBaHMIO MPOLECCOB N annapaToB XMMUYECKOW

n. TEXHOM0rnm
Nn3.7 UWykuHa /1. B., MeTogmnueckmne yKkasaHma K nabopatopHbiM paboTtam no AHrapck: AI'TA,

Pbibanko /1. L. Kypcy "lMpouecchbl 1 annapaTbl XMMUYECKOW 2013

TexHonormm"

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHWUKALUOHHON ceTn ” VIHTepHeT”
21 TapaHueBa, K. P. Mpoueccbl 1 annapaTbl XMMUYECKOW TEXHONOTUN B TEXHUKE 3aLLUTbI
OKpY>KatolLllein cpeapl: YuebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HAL|
NH®PA-M, 2014. - 412 c. (Bbicwee obpa3oBaHue: bakanaspuar). ISBN 978-5-16-009258-4. -
TeKCT : 3NeKTPOHHbINA. https://znanium.com/catalog/product/429195
7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHus

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

7.3.1.2 NanoCAD 11 Plus [AKagemmnueckas nuueH3ns: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

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

7.3.2 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 EAWHOe OKHO AocTyna K MHhopMaLMOHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHaa 6ubnmoteka eLIBRARY.RU
7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanutuueckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTeNbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUUNMNMNNHBI (MOA4YNA)

81 Ayg. 111, 665830, r. AHrapck, 72 kB-n, 4. 19, yye6HbIin kopriyc Ne 2. YuyebHble ayguTopun ans
NPoBefeHNA YYeOHbIX 3aHATUIA BCeX BULOB. TeXHUYECKUE CPpefCTBa 06YyYeHUS: MynbTuMema
npoekTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenogasatens - 1 WT.; CUCTEMHbIN 670K - 1 WT.;
KOMMJIEKC ayAno KOTOHOK N5 BOCMPOW3BeeHUs ayamo ¢ana - 1 wT.; y4e6HO-HarnsgHble
noco6us «3anopHo-perynupytolas apmatypa» - 4 wWT.; y4ebHO-HarnsgHble nocobus
«TexHonornyeckne annapartbi» - 10 WT.; HArAagHble CTeHAbl - 2 WT. CrneynannsnposaHHas
mebenb: fgocka (Menosas) - 3 WT.; CTON Npenogasatens - 1 WT.; CTON KOMMNbIOTEPHbIN - 1 WT.; cTyN
npenojaeatens - 2 WT.; CTON CTYAeHYECKUIA ABYXMECTHbIN (WT.) - 18 WT.; cKaMbs CTy[eHYecKas
ABYXMeCTHas - 18 wr.; nekTtopckas TpubyHa - 1 wr.


https://znanium.com/catalog/product/429195
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8.2 Ayp. 112. Y4yebGHble ayauTopun A4na NnpoBefeHns y4eOHbIX 3aHATUI BCeX BUAOB. TexHU4Yeckme

8.3

cpefcTBa 06yyeHuns: nabopaTopHas ycTaHOBKa “M3yyeHne KUHETUKM FPaBUTALMOHHOIO

cTp. 20

ocaxgeHus” - 1 wrT.; nabopatopHasa ycTaHOBKa “ViccnefoBaHnie peXXMMOB ABVKEHUA XUAKOCTU” -

1 wr.; nabopatopHas yctaHoBKa “I'mapaBnnyeckune ncnbliTaHUa Tpy60onposoaos” - 1 wrT.;
nabopatopHas ycTaHOBKa “VcTeyeHmne XNAKOCTU U3 Hacafgka” - 1wT.; y4ebHO-HarnsagHoe
noco6ue “OumncTka razoB” - 1 wWT.; nabopaTopHas ycTaHOBKa “3ydeHune npouecca
pekTugpunkauum” - 1 wT.; nabopatopHaa ycTaHoBKa “M3yyeHne rugpoaMHaMuUKN TapesibyaTbiX 1
Hacafo4HbIX KOMOHH” - 1 WT; y4ebHO-HArnsgHoe nocobue “3kcTpakyma” - 1 wr.
Cneuvann3npoBaHHasa Mebesnb: Aocka (MenoBas) - 2 WT.; CTON npenogasarens - 1wr.; cTyn
npenogaeatens - 1WT.; CTON CTYAeHYECKNIA BYXMeCTHbIN (WT.) - 10 WT.; cKaMbsl CTyAeHYeckas
[ByXmecTHasa - 10 wr.

Ayg. 401, 665830, r. AHrapck, 72 k8-, 4. 19, yyebHbIin kopriyc Ne 2. Ayautopum ans
camocToATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: fgocka (Menosas) - 1WT.; CTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCcKne cpefcTBa 06yYeHns: MynbTumeama
npoekTop - 1 wWrt.; aKpaH - 1 wWrt.; MOHO6OK - 20 LWIT.; KOMMJIEKC ayAN0 KONOHOK Aff
BOCMpou3BeAeHNs ayamo ¢ainna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOOAWYECKWNE YKA3AHUWA ATA OBYHYAK W NXCA MO OCBOEHWIO

OvcumnnnHa "lMpouecchbl 1 annapatbl XMMUYECKOK TEXHONOTMN™ ABNAETCA CAMOCTOSATENbHON AN
n3yyeHuns. AucumnamHa npenogaetca B BUAE NEKUNIA, MpaKTUYecKUX 1 nabopaTopHbIX 3aHATUI. Ha
NeKUMAX MNPy U3N0XEHUW MaTepuana cnenyeT noab30BaTbCA UAMKOCTPATUBHLIM MaTEPUAsiOM,
OPVEHTUPOBAHHbLIM Ha UCMNOJIb30BaHWE MY/IbTUMEAUINHOIO MPe3eHTaLMOHHOro obopyaoBaHus. Mpu
BbIMO/THEHUN NPAKTUYECKMX paboT Mo npoueccam u annapataMm XMMUYECKON TeXHONOrnm, obyyatoLimnecs
[0O/MKHbI U3Y4YNUTb OCHOBHbIE METOAbI pacyeTa, NOMYyUYnTb HaBbIKU paboTbl CO CNPaBOYHMUKAMM U
Katanoramu. O6pasoBaTe/ibHble TEXHONOTUN: MeTOA NPO6EMHOr0 U3N0XKEHNUA MaTepuana, Kak 1eKTopoM,
TaK 1 00yvaloLMMCs; CaMOCTOATEeIbHOE YTEHNE 06yydatoLUMMCa y4ebHOol, y4eOHO-MEeTOANYECKOT 1
CNpaBOYHOW NUTepaTypbl 1 NocneaytoLLee NCMoNb30BaHNE NONYYEHHbIX 3HAHWI B NpoLecce BbINOMHEHNS
KYPCOBOI0 NPOeKTa U KOHTPO/IbHbIX 3afaHWiA.
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1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
11 Llenbio 0CBOEHUS ANCLUNANHbI ABNSETCA (DOPMUPOBaHMeE Y CTYLEHTOB 3HaHWI 0 npoLeccax u
MeTofax nonyyeHns n o6paboTkm MHGpopMaL MM B COBPEMEHHOM 06LLECTBE, a TaKXKe
thopmMunpoBaHue y byayLmnx cneymanncToB anropuTMUYECKOro CTUAS MblLUIEHNS, 6a30BbIX
TEOPeTUYECKUX 3HAHUIA N NPaKTUYECKMX HaBbIKOB paboTbl Ha MK ¢ nakeTamu npuknagHbixX
nporpamm 06LEr0 Ha3HaYeHUs AN peLeHns NpodeccnoHanbHbIX 3a4au.

2.3A0AUYN
2.1 - Hay4uTb CTYAEHTOB MCNONb30BaTb NEPCOHaNbHbIE KOMMbIOTEPbI ANS PELLEHUS LWMPOKOro Kpyra
NPakTUYeCKNX 3ajay, CBA3aHHbIX C 06paboTKOM pe3ynbTaTOB HayUHbIX UCC/eL0BaHWN,
MpUMeHeHVeM KOMMbIOTEPA B MHXEHEPHbIX M 3KOHOMUYECKMX pacyeTax, nepepaboTKoii
TEKCTOBOW, rpayMyeckoi v Apyroin nHpopmaLuu.

2.2 - N3yunTb TEOpeTMYecKne OCHOBbI MHPOPMATUKKN; NporpammMHoe obecrneyeHnem IBM;

2.3 - N3yunTb NpaBuia NPeAcTaBNeHUs U 06pabOTKN Pa3NUYHbIX BUAOB MH(OPMALLMM B NEPCOHANbHbIX
KOMMbOTepax.

3. MECTO ANCUMNNNNHbBI BCTPYKTYPE OOnN
Lunkn (pasgen) OOMM: 61.0.40.01
3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyaroLLerocs:
3.1.1 [Ans n3yyeHus AUCUUNINHBI HEOOXOAMMO 3HaHWe 0643aTeIbHOr0 MUHUMYMa COepXaHua
cpegHero (MonHoro) o6pasoBaHMsA No MHPOPMaTUKE.
3.2 OuncumnniuvHbl U NPaAKTUKW, NS KOTOPbIX OCBOEHWE faHHOW ANCLUNANUHBI (MOAYNSA)
HeobX04MMO KaK NnpefLecTBYytOLLEe:
3.2.1 MalwunHHaa nHxeHepHaa rpauka
3.2.2 CunCTeMbl NCKYCCTBEHHOIO NUHTE/IEKTA

3.2.3 KomnbloTepHOe NpoeKTMpoBaHMe 060pyL0BaHMA OTpacIun

4. KOMMETEHLWY/ OBYYAIOLLEFrOCHA, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUA
AVCUNNANHBI (MOAYNS)

OMNK-2: CnocobeH NpUMeHATb OCHOBHbIE MeTO/bl, CNOCO6bLI U CPeACTBA MONYYEHUS, XPAHEH S,
nepepaboTKM MHPOpPMaLUK NPU peweHnn 3aga4y NPoecCMoHanbHOW AeSATENbHOCTH;
3HaTh:
YpoBeHb 1 MeTOAbl NpeAcTaBeHNs N anropuTMbl 06paboTKM faHHbIX
YpoBeHb 2 MH(OPMaLNOHHOe 06CNyXunBaHne U 06paboTKy faHHbIX
YpoBeHb 3 MeTOoAbl, CNOCO6bI U CPeAcTBa MOMYyUYeHUs, XpaHeHMA 1 nepepaboTKn nHpopmaLmm
YMmeTb:
YpoBeHb 1 NPUMeHATb METOAbl NPeACTaBAeHUsA U anropuTMbl 06paboTKM faHHbIX
YpoBeHb 2 NPOBOAWUTL MHOPMAaLMOHHOE 06CNYXXNBaHME 1 06pabOTKY AaHHbIX

YpoBeHb 3 MNPUMEHATH NPU pelleHnn NpogeccroHanbHbiX 3aa4 OCHOBHbIE METOAbI, CNOCO6bI U
CpeACcTBa MONYYeHUs, XPaHEHUSI U NepepaboTKN UH(OopMaLUK

Bnagets:
YpoBeHb 1 LMGPPOBLIMU TEXHONOTUAMW ANIA PELLUEHUS NPodecCnoHanbHbIX 3a4au
YpoBeHb 2 HaBblKaMu MO MHPOPMALMOHHOMY 06CNY>KMBaHUIO U 06paboTKe faHHbIX
YpoBeHb 3 cpefcTBaMu MOyYeHUs, XpaHeHUs 1 nepepaboTKu MHGopmaLmum
OMK-4: CnocobeH NoOHUMaTb NPUHLUUNbI PpaboTbl COBPEMEHHbLIX MHPOPMALNOHHBIX TEXHONOTUIA U
MCMoNb30BaTh UX AN pelleHnsa 3aja4 npodecCMOHaNbHON AeATENIbHOCTH;
3HaThb:

YpoBeHb 1 CcOBpPeMeHHble MHOPMALMOHHbIE TEXHOOTUU NPU peLleHn 3agay B 061acT XMMUYECKOTO
MalLMHO- 1 annapaToCTPOeHUs

YpoBeHb 2 COBPEMEHHbIe NPOrpaMMHble CPeACTBa NPY PelleHnm 3a4ad B 06/1acTM 061aCT XMMUYECKOTO
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MallMHO- 1 annapaToCTPOeHUs

YpoBeHb 3 MeTOAbl MOLENMPOBaHNSA MPY PeLleHnm 3a4ad B 06/1aCTM XUMUYECKOTO MaLLIMHO- 1
annapaTtocTpoeHus

YMeThb:
YpoBeHb 1 BbIGMpaTb COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOMOTUN ANS PELLEHNA KOHKPETHO 3a4aun
npojeccMoHanbHOM AesATeNbHOCTY

YpoBeHb 2 Bbl6MpaTh HEOOXOAMMbIV NPOrpaMMHbIV NPOAYKT ANA PeLleHns KOHKPETHOM 3ajaum
npoeccMoHanbHOM AeATeNbHOCTY

YpoBeHb 3 BbIOMpaTb HOBble METOAbl MOAENNPOBAHUA A/1F PeLleHNs KOHKPeTHON 3ajauu
npoeccMoHanbHOM AeATeNbHOCTY
Bnagets:
YpoBeHb 1 NpakTUYeCKUM OMbITOM UCMO/b30BAHUSA COBPEMEHHbIX MH(OPMALMOHHbLIX TEXHOMOT U
YpoBeHb 2 NPakTUYeCKMM OMbITOM UCMOJIb30BAHUA OCHOBHbIX NMPOrPaMMHbIX MPOLYKTOB
YpoBeHb 3 NPakTUYeCKMM OMbITOM UCMOJIb30BAHWA HOBbIX METOL0B MOLENNPOBAHMNSA
OMK-14: CnocobeH pa3pabaTbiBaTb aNrOPUTMbl U KOMMbIOTEPHBIE MPOrpaMMmbl, MPUTOAHbIE ANA
NMPaKTUYECKOT0 NPUMEHEHNUS.
3HaThb:
YpoBeHb 1 BbIOpPaHHbIV A3bIK MPOrpaMMMpoBaHua
YpoBeHb 2 0COOEHHOCTW NPOrpaMMmMpPOBaHNA U CPefbl MPOrpaMMupoBaHuns
YpoBeHb 3 OCHOBHbIe anropuTMbl MPUMEHUTENIBHO K 3aZayam MOLENMPOBAHMA 1 pacyeTa

YMeThb:

YpoBeHb 1 Bbl6UpaTh MU 060CHOBLIBaTH NPOrpaMMHbIe CPeACTBa ANA pPelleHns NnpakTUyYeckKnx sagay

YpoBeHb 2 NPUMEHATb MPOrpaMMHble CPeACcTBa A5 pelleHns NnpakTUYecKnx 3agad

YpoBeHb 3 nucatb NPOrpaMmMHbIA KO Ha BbIOPaHHOM A3blKe MPOrpamMmMuMpoBaHuna AN peanvsauum 3agay
MOZeNnpoBaHns

Bnagets:

YpoBeHb 1 HaBblKaMW OPUEHTMPOBATLCA B COBPEMEHHbLIX NMPOrpaMmMHbIX CPeAcTBax A4N14 pelleHuns
npakTUYecKux 3agay

YpoBeHb 2 HaBblKaMW UCMO/b30BaHUA NPOrpamMMHbIX CPeACTB AN pelleHMsa NpakTUyYeckKnx 3agad

YpoBeHb 3 HaBblkaMu pa3paboTKM NporpaMm Ha BbIOPAHHOM A3blKe NPOrpamMMuUpoBaHua 4as peanusannu
3afla4y MOJeNnpoBaHna 1 pacyeTa

B pe3ynbTaTe 0CBOEHUSA AUCLUNNNHBI 06yYatoLWUNCa LOMKEH

4.1 3HaThb:
4.1.1 - npuHuMnbl cbopa, 0T60pPa M 0606LLEHNS NHPOPMALWN;

4.1.2 - coBpeMeHHble MH(OPMALMOHHbIE TEXHONOMUN W1 NporpamMmMHble CPpeacTBa, B TOM 4uche
0TeYeCTBEHHOI0 NPOM3BOACTBA NPU PeLleHnm 3aay4 NPodeccuoHanbHON AeATeNbHOCTY;

4.1.3 - CyWHOCTb M 3Ha4YeHNe MHMOpMaLMmM B pasBMTMM 06LLECTBA;

4.1.4 -Teoputo anropuTMOB N aiTOPUTMUYECKUX A3bIKOB; TEXHONOIMIO pa3paboTKy anropuTmMoB K
nporpaMmm, MeToabl 0TNagKu v peweHns 3agady Ha OBM.

4.2 YMeTb:
4.2.1 - COOTHOCWUTb PasHOPOAHbIE ABMEHUA N CUCTEMATU3NPOBATL UX B paMKaX U36paHHbIX BUAOB
npodeccnoHanbHOM AeATENbHOCTH;

4.2.2 - BblGMpPaTb COBPEMEHHbIE MH(DOPMALMOHHbIE TEXHOMOTMM U MPOrpaMMHbIe CPeACTBa, B TOM UnC/e
0TEYeCTBEHHOr0 NPOM3BOACTBA NPU PeLLeHUN 3aay NPoheccroHanbHON LeATeNbHOCTH;

4.2.3 - oueHUBaTb CTENEHb 0NACHOCTWU M Yrpo3 B OTHOLLEHUMN MH(OPMaLLMK; BECTU MOUCK UHopMaLun B
cetu VIHTepHerT;

4.2.4 - cTaBUTb 3afja4y M pa3pabaTtbiBaTb a/iITOPUTM €€ PELLEHNs, UCMONb30BaTb NPUKNALHbIE CUCTEMBI
nporpamMMMpoBaHuns, pa3pabaTbiBaTb OCHOBHbIE NPOrpaMMHbIe AOKYMEHTbI; paboTaTh C
COBPEMEHHbIMI CUCTEMAMU NPOrpaMMUpPOBaHMS.

4.3 Bnapertb:
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4.3.1 - onbITOM paboTbl C MHHOPMALMOHHBIMU UCTOYHUKAMM, ONbITOM Hay4YHOTO MOWCKA, CO3JaHNS
Hay4HbIX TEKCTOB;

4.3.2 - HaBblKaMu NPYMEHEHNS COBPEMEHHbIX UH(DOPMALMOHHBIX TEXHONOTUA 1 NPOTPaMMHbIX CPEACTB,

B TOM 4MC/ie OTeYeCTBEHHOI0 NPOM3BOACTBA, NPW PeLeHnn 3a4ay NPoheccuoHanbHoi

L0eATEeNNIbHOCTH;

4.3.3 -yMeHMeM OLeHMBaTb CTEMEHb OMACHOCTM M Yrpo3 B OTHOLWEHUN UHAOPMaL MK, BECTU NMOUCK

MHopMauumn B ceTn VNHTepHET;

4.3.4 - 0onbITOM pa3paboTKy 1 OTNaAKU NPOrpaMM He MeHee, YeM Ha OLHOM W3 anropUTMUYECKUX
npoLesypPHbIX A3bIKOB MPOrpamMMypOBaHUs BbICOKOTO YPOBHS.

Koga
3aHATUSA

11

2.1

2.3

5. CTPYKTYPA N COAEPXAHWE AONCUNTMTNHBI (MOAYTA)

HanmeHoBaHue pa3genos 1 Cemectp/ Yacos

TeM /Bug 3aHATUSA/
Pasgen 1 BeegeHve

VHhopmaLoHHbIe
CUTEMbI 1

NH(POPMaLMOHHbIE
TexHonorum /Tema/

VHhopmaLoHHbIe
CUTEMBI 1

NH(OPMaLMOHHbIE
TexHonorum /Nek/

Pazgen 2. MporpammHoe
obecreyeHve

Knaccugpukaymsa
NporpaMmMHoOro
o6ecneueHuns /Tema/

Knaccupukaumns
NPOrpamMmmMHOro
obecneyveHus. [Nek/

MporpamMHble NPOAYKTbI
N UX OCHOBHbIE
XapaktepucTukm /Tema/

TeKcToBbIl nNpoueccop
WORD. /Nek/

PefaktnpoBaHue u
(hopmaTnpoBaHmMe TEKCTA,
Tabnnubl N AencTBUA Haj
HUMK, paboTa
(hopmynamu, BCTaBKa
rpauyecknx o6LEKTOB,
paboTa Co CTUNAMU,
cosfgaHue

ornasneHus /Na6/
MoAroToBKa OTYETOB MO
nabopatopHbIM paboTam u
OTBeTbl Ha KOHTPO/IbHbIE
Bonpocsl /Cp/

Kypc

2

KomneTteH-
Lun

OlK-14
OrnK-2
OlnK-4

OrK-14
OnK-2
OrnkK-4

OllK-14
OnkK-2
OrlnK-4

OllK-14
OrnK-2
OrlnK-4

OrMK-14
OMK-2
OrMK-4

NinTepartypa

ni1
niz2n2.1

ni1
niz2n2.1

nii1niz
ni3nz.i
n2.2
a1

ni.2n2.2
a1

ni.2

NHTe
pakKT.

0

MpumeyaHmne
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3.1

3.2

3.3

DNIeKTPOHHbIe Tabnuubl
EXCEL. /Nek/

M3yyeHne KoHcnekTa
nekunii/Cp/

®opmynbl, BbIYUCIEHNS,
abCOMOTHbIN 1
OTHOCUTENbHbIN agpec,
NOCTPOEHME,
pefakTupoBaHue n
(hopmaTupoBaHue
amarpaMmm, KoHconugaums
JaHHbIX, opraHu3ayms
pa3BeTBIEHUS anropuTma,
CBOAHbIE TabNMLbI,
noabop napameTpa,
onTuMmnsayms. Nomck
peweHuns. /a6/

MoAroToBKa OTYETOB MO
nabopatopHbIM paboTam n
OTBeTbl Ha KOHTPO/IbHbIE
Bonpockl /Cp/

Paznen 3. Visual Basic for
Applications (VBA)
Co3sgaHue nHTepeiica
nono3osatens /Tema/

OCHOBHbIe NOHATHSA.
JNIeMEHTbI yNpaBneHus.
Pepaktop VBA. /Nek/

M3yyeHne KoHcnekTa
nekumnin/Cp/

PaboTa Cc mepemMeHHbIMMU,
MaccuBamu, KOHCTaHTaMu
N CO CBOICTBaAMM
00bekTOB. /Tema/

BcTpoeHHble TUNbI
JaHHbIX VBA.
lMepemeHHble. MaccuBsbl.
KoHcTaHThl. CBONCTBA
06bekToB. /N1ek/

M3ydeHune KOHCMNEKTa
nekumnin/Cp/

Onepatopbl VBA. /Tema/

OnepaTtop npuceBanMBaHuA.
MaTemaTunyeckue
onepauun. BcTpoeHHbIe
GyHKUmMK. [Nek/

2 2 OMK-14
OMK-2
OnK-4

2 1 OrMK-14
OMK-2
OrMK-4
2 2 OrMK-14
OrK-2
OrMK-4

2 4 OlK-14
OrnK-2
OlnK-4

2 2 OllK-14
OrnK-2
OlnkK-4
2 1 OllK-14
OnkK-2
OrnkK-4

2 2 OlK-14
OnkK-2
OlnkK-4

2 1 OllK-14
OrnK-2
OrlnK-4

2 2 OlK-14
OrnK-2
OlnkK-4

ni1niz
ni3nz2.i
n2.2
)

ni.2

ni2
Nn1.3n2.2
a1

ni2

ni12ni4

ni.2

ni2ni4

ni.2

ni2ni4

cTp. 6



¥M: 15.03.02_TM-22-1,2,3,4.pIx

4.1

4.2

M3yyeHne KoHcnekTa
nekumnin/Cp/

Onepatopsb! IF 1 CASE.
Onepatopbl LMKNOB
FOR..NEXT u
DO..LOOP. /Nek/
M3yyeHne KOHCMeKTa
nekuun/Cp/

Mpouenypbl. DYHKUNN.
BCTpoeHHbI
oTnaguuk. /Nek/

M3yyeHne KoHcnekTa
nekumnin/Cp/

ANropuTMbl NNHERHONR
CTPYKTYpbl, anropuTmbl
pasBeTBAANOLLElCS
CTPYKTYpbl, anropuTmbl
LUKNNYECKOW CTPYKTYpbl,
MaccuBbl, Npoueaypbl 1
hyHKUUK/ab/
[MoAroToBKa OTYETOB MO
nabopatopHbIM paboTam K
OTBETbl Ha KOHTPO/IbHbIE
Bonpockl /Cp/

Pasgen 4. Matematnyeckoe
MOJEeNMPOBaHMe

YucneHHoe
nHTerpuposaHue /Tema/
YucneHHoe
NHTerpuposaHue /1ab/

MeTog NpAMOYrofibHUKOB.
MeTog Tpaneuunin. Metog
napa6on. /Na6/
MoAroToBKa OTYETOB MO
nabopatopHbIM paboTam n
OTBeTbl Ha KOHTPO/IbHbIE
Bonpockl /Cp/

YncneHHoe peLleHune
HeNIMHEeNHbIX

ypaBHeHwii /Tema/

YncneHHoe peLleHune
HeIMHEeNHbIX
ypaBHeHwuii /1a6/

MeToj NOJIOBUHHOIO
JeneHns. Metof
HbtoToHA. MeTopg
ntepauuu. /Na6/

OrMK-14
OMK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OrMK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OllK-14
OrnK-2
OlnkK-4

OrMK-14
OMK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OMK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

ni.2

ni2ni4

ni2

ni12ni4

ni.2

ni2ni4

ni.2

ni.2

ni12 ni4

ni.2

ni.2

ni12 ni4

cTp. 7
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4.3

5.1

6.1

MeTopg ntepaumuu /a6/

MoAroToBKa OTYETOB MO
nabopartopHbIM paboTam n
OTBETbl Ha KOHTPO/IbHbIE
Bonpockl /Cp/

YncneHHoe peLleHune
AnddepeHLnanbHbIX
ypaBHeHul /Tema/

YncneHHoe peLleHune
AnddepeHLnanbHbIX
ypaBHeHwuiA /N1a6/
MeTog Sitnepa. MeToq
PyHre-KytTa /J1a6/

MoAroToBKa OTYETOB MO
nabopatopHbIM paboTam n
OTBeTbl Ha KOHTPO/IbHbIE
Bonpockl /Cp/

Pasgen 5. Cuctembl
ynpas/eHus 6azamm JaHHbIX

Cuctembl ynpasneHuns
6a3aMy faHHHbIX /Tema/

OcCHOBHbIe cBefeHus.
NH(popmaunoHHo-
NOTNYeCKne MOLENN.
CYb/[, Access. //1a6/
CospaHune
MHOroTabInM4Howm 6asbl
JaHHbIX /J1a6/

Co3pgaHue 6a3bl JaHHbIX
Nno UHAMBUAYASIbHOMY
npoekTy /Na6/
MoAroToBKa OTYETOB MO
nabopaTtoHbIM paboTam u
OTBETbl Ha KOHTPO/IbHbIE
Bonpocsl /Cp/

Pasnen 6. Pabota B MathCad

3HaKoOMCTBO C
nporpammoi

MathCad /Tema/
WNHTepdelic MathCad,
mMaTemaTuyeckue
BblpaXXeHUs, OCHOBHbIE
apumeTnyeckue
onepayuu, CUMBOJIbHbIE
onepayumn, BEKTOPbI 1
MaTpuLbl, pelleHne
ypaBHeHuiA /J1a6/
MocTpoeHue rpankos

hyHKLWI 1
nosepxHocTen /1ab/

OrMK-14
OMK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OlK-14
OrnK-2
OlnK-4

OrK-14
OnkK-2
OrnkK-4

OlK-14
OrnK-2
OlnkK-4

OlK-14
OrnK-2
OlnkK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OrK-2
OrMK-4

OrMK-14
OMK-2
OMK-4

OllK-14
OrnK-2
OrlnK-4

OlK-14
OrnK-2
OlnK-4

ni2ni4

ni2

ni2

ni.2

ni2

ni1niz2
ni3nz.i
n2.2
al
ni2
n1.3n2.2
a1
ni.2
n1.3n2.2
al
ni.2

ni.2
Nn15n2.3

ni.2
Nn15n2.3

cTp. 8
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O6paboTka 2 2 OrlK-14 ni.2 0
3KCMEepUMEHTaIbHbIX OrlK-2 N1.512.3
JlaHHbIX /J1a6/ OrnK-4

MoAroToBKa OTYETOB MO 2 2 OrnkK-14 niz2 0
nabopartopHbIM paboTam n OnkK-2

OTBETbl Ha KOHTPO/IbHbIE OrlnkK-4

Bonpocel. /Cp/

6.2 MporpammnpeoaHune B
MathCad /Tema/

MepemeHHble. Onepartopsl. 2 2 OllK-14 ni.2 0
Mognporpammsl. /J1a6/ OnkK-2 n15n2.3
OrnK-4
AHumauwns /1a6/ 2 2 OlnK-14 ni.z2 0
OrnK-2 n15n2.3
OrnK-4
[MoAroToBKa OTYETOB MO 2 2 OrnkK-14 niz2 0
nabopatopHbIM paboTam u OrnK-2
O0TBETbl H& KOHTPOJIbHbIE OrlnkK-4
Bonpocsl /Cp/
Pa6oTa no 2 3 OrK-14 ni1niz2 0
WHAVUBUAYANbHbLIM OrlK-2 Nn13 ni4
npoektam /Cp/ OrlnK-4 nisnz2.i
n2.2 n2.3
a1
MogroToBka K 2 27 OrlK-14 ni1niz2 0
JK3ameHy /Ok3ameH/ OnkK-2 ni3 nia
OrnK-4 nisn2.1
n2.2 n2.3

6. pOHO OLEHOYHbBIX CPEACTB

6.1. KOHTpONbHbIE BONPOCHI U 33aHunsa
1 NHpopMaLMOHHbIe TEXHONOTUM U NporpammMmupoBaHue. NoHaTue nHpopmaunun. MHpopmaynoHHoe
06wwecTBo. MH(hOpMaLoHHbIe peBoNtoUUK. NOKoNMeHUA KOMMNbIOTEPHbBIX CUCTEM.
2. OC Windows, ee BO3MOXHOCTM U AOCTOMHCTBA.
3. UTo TaKoe AaHHble; YTO TaKoe 6UT, 6alT; B KAKMX eAMHULAX UCUNCASIOTCA 06beMbI AaHHbIX; YTO TaKoe
cucTeMa KOAMpPOBaHUA, CUCTEMA CHUCNEHUS, MO3ULLMOHHAA CUCTEMA CUNCNEHNS?
4. Knaccbl TeXHUYECKNX CPeACTB MHPOPMALNOHHBIX TEXHONOMNA; OCHOBHble 6/10KN MePCOHaNbHOro
KOMMNblOTepa, ero CTPYKTypHas cXeMa; OCHOBHble nepudepuitHbie yCTPOKCTBa, Nogkatovaemble K MK.

5. KomnbroTepHble ceTn, npermyLecTsa paboTbl B CETU; JIOKaNbHbIE BbIYUC/IUTENbHbIE CETU -
OLHOPAaHroBble U C Bble/IeHHbIM CepBepPOM; OCHOBHbIe Tonosioruu JIBC; ceTeBble NPOTOKO/IbI.

6. FnobanbHble ceTn; agpecauums B Internet; BuAbl ycnyr, npegoctaBnseMbiX CeTbio Internet.

7. Knaccugmnkayms nporpamMHbIX CpeacTs.

8. HasHauyeHne Word; OCHOBHble NMOHATUA: AOKYMEHT, (parMeHT, cUMBOA, ab3al, (opmaTnpoBaHue,
WabnoH.

0. Word. BbifeneHue (hparmeHTa TeKCTa C NMOMOLLbK MbIWW U K1aBuaTypbl, nepemeLleHue,

KONUpoBaHWe, yaaneHne 1 3amMmeHa Bble/IeHHOro ()parMeHTa; hpopmaTupoBaHue pparmeHTa, ab3aua,
npumeHeHue obpamneHuns (rpaHnL) v 3aJMBKKU; CO3haHWe CMUCKOB, UX Pa3HOBUAHOCTU; MCNO/b30BaHMeE
Tabynauuum.

10. Word. CosgaHve Tabnuubl, ee 3anofiHeHWe, NepemelleHne No syeikam; BbigeneHne, gobasneHune
N yaaneHue 3fieMeHTOB Tabnuubl; yaaneHne COLepXMMOro syeek; 06beuHeHne 1 pa3brBKa a4eek,
N3MEHEHUE UX BbICOTbI U LUMPUHBI; BbIYMUC/IEHUSA NO AaHHbLIM TabuLbl.

11. Word. BcTaBka CMMBO/a, PUCYHKa, 00beKTa, CO3JaHue CBOero pMcyHKa, BO3MOXHOCTU NaHesnew
MHCTPYMEHTOB PrcoBaHue n HacTpoiiku nsobpaxeHuns. Kak Hanucatb gopmyny?
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12. HasHauyeHune Excel; OCHOBHble MOHATMA: 3NEKTPOHHAaA Tabnuua, syelika Tabnuubl, agpec A4enku,
CCblNiKa, 610K A4veek, TekyLwasa (aKTMBHaA) a4veiika, paboyas KHura. Kak ckonuposatb, MepeMecTUTb Un
nepermMeHOBaTb INCT paboyeit KHUIW; KaK U3MEHATb BbICOTY CTPOK, LUMPUHY CTONOL0B, KaK yaansaTb U
BCTaBNSATb CTPOKM U CTONOUbI, 00beAUHATD SUENnKN?

13. Tunosas nocnefoBatenbHOCTb paboThl ¢ Excel. Kak BblgennTb A4eliky, CTPOKy, cTonbew, 610K
AveeK? YcTaHOBKa (hopmara BbleNeHHbIX A4eeK - BKnagku Yucno, BeipaBHuBaHue, LWpudT, MpaHuua,
Bug; konupoBaHue popmata aueek; KHOMKW NaHeNN UHCTPYMEHTOB dopmaTMpoBaHue, nx NpuMeHeHue

14. Excel. BbinonHeHne pacyeToB No opmynam: BBOA (HOPMY/, UCNOMb30BaHME (DYHKLMA,
NPYMeHeHne OTHOCUTENIbHOW 1 abCONMOTHOW agpecaunn; aBTo3ano/IHEHNE.

15. Excel. MocTpoeHne gnarpamm: psfabl U KaTeropun AaHHbIX, 3Tanbl MOCTPOEHUSA AuUarpaMmbl,
(hopMaTMpoBaHWe 3/IEMEHTOB AnarpaMmbl.

16. Excel. CopTupoBKka, KOHCONMAALUA AaHHbIX, CBOAHbIE Tabnunubl.

17. YUTo Takoe 6asa AaHHbIX, NMpefMeTHas 061acTb, CTPYKTYpMpOBaHMe [aHHbIX? CTPYKTypbl

AaHHbIX: Tabnmua, 3anucb, none. HasHauyeHume KAYa, MHAEKca. YTo Takoe pensumnoHHas 6as3a faHHbIX?
MoHATUE MH(OPMALMOHHO-N0TMYECKON Mogenn npeameTHon obnactn. HasHavyeHne CYB/.

18. Pa6oTta ¢ CYB/[ Access - co3faHne HOBOWN 6a3bl AaHHbIX, CO3faHMe CTPYKTYpbl Tabnuu,
NMPUMEHEHME NOJeR Co CNUCKamm.

19. Pab6ota ¢ CYB/J] Access - BBOJ faHHbIX B Tabnuubl, cO3gaHue U MPUMEHEHNE CXEMbl JaHHbIX,
(hopM, 3anpoco., OTYETOB.

20. UTto Takoe nporpamMmmmpoBaHue? OcC06eHHOCTU M LOCTOMHCTBA Cpefbl BM3YyasibHOTO
nporpamMmmuposaHua VBA.

21. CosfaHve nHTepgeiica nonb3oBatens ¢ nomowbio VBA. Kak pasMecTuTb 3/1eMeHTbI YNpaB/ieHns
Ha nucTe Excel, Kak ycTaHOBUTb UX CBOMCTBA, KakK NepeiTv B OKHO pefakTopa VBA?

22. UTto Takoe mofynb, npouenypa, PyHKUMA; KaK OPOPMAAIOTCA M BbI3blBAKOTCA NpoLesypbl?

23. Kak B VBA 0(hopmMnaoTCa 1 BbI3bIBAKOTCA PYHKUUN? KaTeropmm BCTPOEHHbIX PYHKLWIA.

24. BcTpoeHHble Tunbl gaHHbIX VBA.

25. MaccuBbl, UX onucaHue, AOCTYN K 3fieMeHTaM MaccuBa, MHOTOMepHble MacCuBbl.

26. MOACHWUTL CBA3b MaTeMaTUYeCKUX MOHATUM BeKTOpa M MaTtpuubl C MOHATUAMMW OLHOMEPHOrO U
[BYMEPHOro Macc/BoB B NPOrpamMmmpoBaHnu.

27. KOHCTaHTbI, UX onpegenieHne U ucnonb3oBaHue. LocTyn K faHHbIM, XpaHUMbIM B fiyelikax Excel
1 B BUZE CBONCTB 06BEKTOB-3/1EMEHTOB YNpPaB/eHUs.

28. OCHOBHble Tpynmnbl UHCTPYKUMIA A3bika Visual Basic. MIHCTpyKUuMSA npuceavBaHus,
apupmeTnyeckune onepayuu.

29. Onepaunmn cpaBHeHUa. JTormyeckue onepawuu.

30. Ncnonb3oBaHve MHCTpyKUuin IF n CASE ans npoBepKu YC0BUIA.

31. Linknel Tnna For-Next.

32. Luknel Tuna Do-Loop ¢ npoBepKoW ycnoBuiA B Havyane U KOHLe LUKa.

33. MeTofbl O0TNagKn npunoxeHuii B VBA.

6.2. TeMbl MUCbMEHHbLIX paboT
6.3. ®OHA OLEHOYHbIX CPeAcCTB

6.4. [llepeyeHb BULOB OLEHOYHbIX CPeACTB
1. KOHTpO/bHbIe BOMPOCHI ANS TEKYLLEN aTTecTauun.
2. KomnnekT nabopaTopHbIX paboT.
3. KoMNAeKT TeCTOBbIX 3afaHiA.

7.YYEBHO-METOANYECKOE N NH®OPMALUWMNOHHOE OBECMNEYEHWE ANCLUWNTTNNHBI
7.1. PekomeHpyemasa nutepaTypa
7.1.1. OcHOoBHad nuTepaTtypa
ABTOpbI, 3arnasue 3paTenscTBO, rof
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3arnasue
VHhopmaLnoHHbIE TEXHONOTUN: YYeBHUK

NHpopmaTrKa. Ba3oBblil Kypc: y4ebHUK
ApdekTuBHbIN camoyuntens MS office XP: yue6.
nocobue

MogenuposaHue ¢ nomolbto Microsoft Excel n VBA.
Pa3paboTka cMCTeM NOALEPXKKN NPUHATUA pPeLleHunin

Mathcad 7.0 B maTemaTuke, usnke n B Internet

7.1.2. JononHUTeNnbHasa nuTepaTypa
3arnasune

NHhopmaTrKa 1 MHPOPMALMOHHbIE TEXHONOTUN: YYeb.

nocobue

Microsoft Office gnsa cTygeHTa

MATHCAD 2001: cneyuanbHblii cnpaBoYHUK

cTp. 11

M3patenscTBO, rof
M.: dopywm-
NH®PA-M, 2006

Cri6.: Murtep, 2007
M.: Omera-J1, 2005

M.: N3pgaTenbcKuin
Aom "Bunbamc”,
2005

M.: Honnpgx, 1999

N3patenscTBo, rof
M.: N3a-BO
3KCMO, 2007

Cre.: bXB-
MeTepbypr, 2005

Crne. v ap.: Murep,
2002

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TENIEKOMMYHWUKALUOHHON ceTn ” IHTepHeT”
Ky3uH, A. B. OcHoBbl pa6oTbl B Microsoft Office 2013: YyebHoe nocobue / KysuH A.B.,
Yymakosa E.B. - MockBa :®opym, HALL MH®PA-M, 2017. - 160 c. - (Bbicliee o6pa3oBaHue). -
ISBN 978-5-00091-024-5. - TeKCT : 3N1eKTPOHHbIN. - URL:

https://znanium.com/catalog/product/561022. - Pexxum goctyna: rno noanucke

7.3.2 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
MHdopmaynoHHo-aHanutnyeckas cmctema SCIENCE INDEX

7.3.1 MepeyeHb NporpaMmMHOro obecnevyeHms

Scilab v.6.1.0 [CTaHgapTHasa o6wecTBeHHas nuueH3ns GPL]
Office Pro + Dev SL [[ocygapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019 cpok

NanoCad Plus [J/InueH3noHHbIR HoMep NC100P-C58F952D441D-14987]
Kaspersky free [BecnnaTHas nponpueTapHas nuueH3ns ]

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

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

ABTOp®I,

N11 TonuubiHa O.N1.,
MakcumoB H. B.,
MapTbika T. J1.,
Monos L. .

N1.2 CumoHosunu C. B.

N1.3 MeHses M. &.

Nn1.4 On6pait K,
Bacunenko L. B.

N15 [AsaxkoHos B. IM.,
AbpameHkoBa .

B.
ABTOpbI,

2.1 NecHuyas W. T,
Muccuur W. B.,
PomaHoBa tO. A.,
LLectakoB B. .,
PomaHoBa 1O. .

Nn2.2  Pypukosa /1. B.

N2.3 [baxkoHoB B.

a1
7.3.1.1
02.12.2019 r.]
7.3.1.2
CPOK fgeicTtBuma 3 rogal
7.3.1.3
roga no 25.08.2021 ropga]
7.3.14
7.3.15
pevicteus 3 rogal
7.3.1.6
7.3.1.7
7.3.1.8
7.3.1.9
7.3.1.10
7.3.1.11
Tr00027921 ot 28.06.2018]
7.3.2.1
7.3.2.2

EAMHOe OKHO focTyna K MHPOPMAaLMOHHbIM pecypcam

Mathcad Education - University Edition [[ocyaapcTBeHHbI KOHTpakT Ne 3MO-007 ot
Windows ESEDU Dev UpLSA [[ocyaapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019

NanoCAD 11 Plus [Akagemunyeckas nnuUeH3us: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019

Microsoft Imagine Premium Electronic Software Delivery [Cy6aunueH3noHHbIN forosop Ne
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7.3.2.3 HayuHas anekTpoHHaa 6ubnmoteka eLIBRARY.RU

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPVNAJIBHO-TEXHWYECKOE OBECNEYEHWNE ANCUUWUNMANHBI (MOAYNA)
8.1 cneyuanusmpoBaHHas Mebenb:

8.2 pgocka aygutopHasa (menosas) - 1 wrT.;

8.3 CTON KOMMbIOTEPHBIN (NpenojaBatenbckuid) - 1wt

8.4 cTyn ona npenogasatensa - 1 wr.,;

8.5 CcTON KOMNbOTEPHbIN - 20 WT.;

8.6 cTyn oUCHbIN - 20 wWr.

8.7 TexHu4eckue cpefcTBa 0by4veHUs:

8.8 MynbTumeauniiHoe ob6opyaoBaHue (npoektop Benq MH535 ¢ skpaHom).

8.9 KomnbtoTep-moH0610K IRU Office N2105 (i3 4160/ 4Gb/ SSD 60Gb/HDG4400/ DVDRW/CR/
21,5" 1920x1080) ¢ BbIX0A4OM B IHTEpPHET U AOCTYMOM B 3/IeKTPOHHY UH(OPMALUOHHO-
obpasoBatenbHyto cpegy AHITY - 21 wr.

9. METOAWYECKWNE YKA3AHWA ANA OBYUAKO W MNXCHA MO OCBOEHUIO
Tekywasa atTecTauuns CTyjeHTOB NMPOM3BOAMTCANIEKTOPOM U Npenojasarenem, BefyLw MMy nabopaTopHble
paboTbl N0 AUCLUNAINHE B CefYOWNX hopmax:

. TeCTUPOBaHWE;

. BbINONHEHME NabopaTopHbIX paboT;

. 3awmTa nabopaTopHbIX pabor;

. OTAENbHO OLEHMBAOTCA IMYHOCTHbIE KayecTBa CTyAeHTa (akKKypaTHOCTb, MCMONHUTENbHOCTD,

WHULMATUBHOCTb) - paboTay AOCKKU, CBOEBPEMEHHAsA cAaya TecToB, OTHETOB MO 1abopaTopHbIM paboTam.
MpOMEeXYTOUHbIA KOHTPO/b MO pe3ynbTaTaM cemecTpa no AUCUUNINHE NMPOXOAUT B (hopMe TecTa
(BKNtOUaeT B cebs OTBETbI HA TEOPETUYECKME BOMPOCHI.)

Bonblwyto, BO MHOrOM ONPeAenstoWwyo poab B Kypce NMeeT KOMMIEKC n1abopaTtopHbIX paboT, rnaBHOM
3afiavyeil KOTOPOro ABNAeTCA 006yyYeHUe CTYAeHTOB paboTe Ha KOMMbIOTEPE, MONYYEHNE HABbIKOB
NPUMEHEHNSA COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOTNIA ANA peLleHns pasNnyHbIX NPo¢ecCUoHabHbIX
3afa4y. CnegyeT 3aMeTUTb, YTO B CBA3WN C AMHAMUYHOCTbLIO BbIMYCKAa HOBbLIX MPOrpaMMHbIX CPeACTB
NPOW3BOAUTENSAMU NPOrPaMMHOro obecnevyeHns KOMMAEKT nabopaTopHbIX paboT cregyeT 06HOBNATL He
pexxe, YeM OJIMH pa3 B 2-3 yUYeOHbIX roaa.

M0 OKOHYaHUIO M3YyYeHUs KaXXA0ro 6/10ka nabopaTopHbIX paboT NPOBOAATCA KOHTPOJIbHbLIE BOMPOCHI.
YcBOeHMe matepuana NeKLMOHHOI0 Kypca CONpoBOXKAAeTCA TEKYLWMMWN KOHTPOIbHbIMUK paboTamu u
TecTamu.

K ak3aMeHy JOnyCcKalTCa CTYLeHTbl, BbINOMHUBLUNE NabopaTopHble paboThl.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNN
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(Pre0yY BO "AHITY", AHI'TY)
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MpopekTop,

L4.X.H., npog. CTOMWHA
« 06 » r.

BBEAEHVE B MTH®OPMALOHHbIE

TEXHOJ10I A

MalunHHasa NHXXEHEPHAaA I'paCbl/IKa
paboyad nporpamma gucumnanHel (Moayns)
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Pabouas nporpamMma AUCLUNAUHBI
MalnHHas UHXeHepHasa rpauka

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
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0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC n' KTH., aou., Jllebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
11 Lenb n3yyeHns LUCLUNNHBI 32KNHOYAETCA B Pa3BUTUN Y CTYAEHTOB NPOCTPAHCTBEHHOIO
MbILWNEHNA AN fa/ibHeALWero oBfajeHna 06LWenHXeHePHbIMU 1 CielnanbHbIMM TEXHUYECKUMM
ANCUMNAVHAMU, AaTb 3HAHUS U MPUBUTb HABbIKW BbINOTHEHMSA U YTEHUS N306paXKeHWIA NpeaMeTOB
Ha ocHoBe TpeboBaHuii ECK/,.

2.3A0AUYN
2.1 Tlpouecc 1M3yyvyeHUa AUCLUUNAMHBI HanpasieH Ha (hopMmUpoBaHMe cnocobHOCTU paspabaTbiBaThb
pabouyto NPOEKTHYIO U TEXHUYECKYH JOKYMEHTaUM0, OPOPMAATL 3aKOHYEHHbIE NMPOEKTHO-
KOHCTPYKTOPCKMe paboTbl C NPOBEPKOI COOTBETCTBUA pa3pabaTbiBaeMbIX MPOEKTOB U TEXHWUYECKON
[LOKYMeHTauumn ctaHgapTam, TeEXHUYECKUM YCNOBUAM U APYTMM HOPMAaTUBHbLIM LOKYMEHTaMm

3. MECTO ACUMNNNHBI BCTPYKTYPE OOT

Limkn (pasgen) OOTT: 61.0.40.02

3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyaroLLerocs:
3.1.1 HauepTtaTenbHas reoMeTpus N MHXeHepHas rpagurka
3.1.2 VNHdpopmaunoHHbIE TEXHONOTUM N NPOrpamMmMmUpoBaHme

3.2 OuncumnniunHbl U NPaKTUKK, NS KOTOPbIX OCBOEHME faHHOW ANCLUNAUHBI (MOAYNSA)

HeobX04MMO KaK NnpefLecTBYytOLLEe:

3.2.1 KomnboTepHOe NpOoeKTMpoBaHne 060pya0BaHmMsA oTpacau
3.2.2 KOHCTpyMpoBaHMe 1 pacyeT afleMeHTOB 060pyA0BaHNe 0Tpac/u
3.2.3 CucTtembl UCKYCCTBEHHOIO UHTENNEKTA

3.2.4 MoparotoBka K npouegype 3aWiMThbl 1 3awnTa BbINYCKHON KBaNM(PUKaLNOHHOWK paboTbl

4. KOMMETEHLUWYM OBYYAIOLLEFrOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUA
AVCUNMANHBI (MOAYNS)

OMNK-2: CnocobeH NPpUMEHATb OCHOBHbIE METOAbI, CNOCO6LI Y CPeACcTBa NONYUYEHUA, XPAHEHNS,
nepepaboTKM MHGpOPMaLUN NPU pelleHnmn 3atad NpopeccnoHanbHOM LeATeNIbHOCTH;

3HaTh:

YpoBeHb 1 MeTOofbl NPeACTaBNeHUS U anropuTMbl 06paboTKM faHHbIX

YpoBeHb 2 MH(OPMaLMOHHOe 06CNyXunBaHme U 06paboTKy faHHbIX B 06/1aCTU NPOU3BOACTBEHHON
LeATeNbHOCTH

YpoBeHb 3 MeTOAbl, CNOCO6bLI M CPesCcTBa MOMYyYEHUS, XpaHeHUs 1 nepepaboTku MHopmaLum

YMmeTb:

YpoBeHb 1 NpUMeHATb MeTOAbl NPeACcTaB/eHUs N anropuTMbl 06paboTKU faHHbIX

YpoBeHb 2 NpOBOAUTL MH(OPMaLMOHHOE 06CNyXUBaHMe 1N 06paboTKy AaHHbIX B 061acTu
NMPOV3BOACTBEHHOW LEATENIbHOCTHU

YpoBeHb 3 NPUMEHATb NpY peLleHnn NPopeccnoHanbHbIX 3aa4 OCHOBHbIE MeTO/bl, CNOCO6bI U
CpeficTBa NOJyYeHus, XpaHeHUs 1 nepepaboTkn nHpopmaluu

Bnagets:

YpoBeHb 1 UMMPOBLIMU TEXHONOTUAMM AN PELLEHMA NPOJEeCcCMOoHaNbHbIX 3a4au

YpoBeHb 2 HaBblKaMu MO MHPOPMALUOHHOMY 0O6CNY>XXMBAHUIO U 06paboTKe AaHHbIX B 061acTu
NMPOV3BOACTBEHHOW [LEATENIbHOCTHU

YposeHb 3 cpeAcTBaMy MONYYEHUSA, XpPaHEHUA 1 nepepaboTKy MHpopmaLuu

OMK-4: CnocobeH NOHUMAaTb NPUHLMUMbI PabOTbl COBPEMEHHbBIX MHNOPMALMOHHBIX TEXHONOTURA ©
MCMoNb30BaTh UX AN1A pelleHns 3aja4 npodecCMOHanbHON AeATENIbHOCTH;

3HaTb:

YpoBeHb 1 COBpPEMEHHbIE NH(OPMALMOHHbIE TEXHOMOTMY NPU peLleHnn 3agay B 06/1aCTU XMMUYECKOTO
MaLLWHO- 1 annapaToCTPOEHNUA

YpoBeHb 2 CcOBpEMEeHHble MPOrpaMMHble CPeACTBa MpW peLleHnm 3a4ay B 06/1acT 061aCT XUMUYECKOTO
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MallMHO- U annapaTocTPoeHUs

YpoBeHb 3 MeTOAbl MOAENMPOBAHMA NPY PeLLUeHnn 3a4a4d B 061aCTV XMMMUYECKOTO MalNHO- U
annapaTocTpoeHus

YMeTb:

YpoBeHb 1 BbIGMpaTb COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOMOTUN ANS PELLEHNA KOHKPETHO 3a4aun
npojeccMoHanbHOM AesATeNbHOCTY

YpoBeHb 2 Bbl6MpaTh HEOOXOAMMbIV NPOrpaMMHbIV NPOAYKT ANA PeLleHns KOHKPETHOM 3ajaum
npoeccMoHanbHOM AeATeNbHOCTY

YpoBeHb 3 BbIGMPATb HOBble MeTOAbl MOJENVPOBaHNS AN PeLleHnst KOHKPeTHO 3afaun
npoeccMoHanbHOM AeATeNbHOCTY

Bnagets:

YpoBeHb 1 MNpPakTUYeCKMM OMNbITOM UCMO/Ib30BAHWUA COBPEMEHHbLIX MHPOPMALMOHHbIX TEXHONOTNIA Npn
pelweHnn 3aa4 no pacyeTy U KOHCTPYMPOBAHWIO MaLllUH ¥ annapaTtoB XMMUYECKOM
TEXHOM0rNM

YpoBeHb 2 MPaKTUUYECKMM OMbITOM MCMO/b30BaHNS OCHOBHbIX MPOrpaMMHbIX MPOAYKTOB NPU PeLIeHnN
3afja4 Nno pacyeTy ¥ KOHCTPYMPOBAHMIO MalIWUH 1 annapaToB XMMUYECKOI TEXHONOT UK

YpoBeHb 3 MPaKTUYECKMM OMbITOM MUCMO/Mb30BaHNS HOBbIX METOA0B MOAENMPOBAHUA NPW pelleHnn 3a4ay
Mo pacyeTy ¥ KOHCTPYMPOBAHWUIO MaLLVH 1 annapaToB XMMUYECKOI TEXHONOT UK

OMK-6: CnocobeH pewaTb CTaH4apTHble 3a4a4ymn NpodeccnoHanbHOM L4eATeNIbHOCTU Ha OCHOBE
MHMOPMALNOHHON N 6MBnorpahnyeckot KynbTypbl C MPUMEHEHUEM UH(HOPMAaLUOHHO-
KOMMYHMWKaLUOHHbIX TEXHONOTUIA;

3HaThb:
YpoBeHb 1 6a30Bble NONOXEHUS TEOPUN MHPOPMALUKN 1 ee 06pPabOTKM, METOAbI MaTEMATUYECKOTO
MOZeNMpoBaHnsA, METOA0/I0OMMI0 NONCKa MHpopMauum B cetn VIHTepHeT
YpOBeHb 2 OCHOBHble MeTOAblI TEOPUM UH(OPMaL MK 1 ee 06pabOTKKN, MeTOAbl MaTemMaTU4eCcKoro
MOLENMPOBaHUS; MeTOA0/I0MNI0 NOUCKA HAYYHON M TEXHUYECKOW UH(hopMaLnn B CETU
WNHTepHeT 1 cneunann3npoBaHHbiX 6a3ax faHHbIX
YpoBeHb 3 MeTOAbl TEOPUM UH(OPMaL MK 1 ee 06pabOTKN, METOLblI MaTeMaTUYeCKOro MOZe/IMpoBaHus,
OCHOBHbI€ UCTOYHWUKM MH(OPMaL MK AN peleHmns 3aa4 npoeccnoHansHon chepbl
[eATeNIbHOCTU, METOLO/I0MMI0 MOMUCKA HAYYHOW Y TEXHUYECKOW UH(opMaLuy B ceTu
WNHTepHeT 1 cneunann3npoBaHHbixX 6a3ax faHHbIX
YMmeThb:
YpoBeHb 1 co03faBaTb MH(MOPMaLMOHHbIE pecypchbl r1o6anbHbIX ceTel
YpoBeHb 2 peluaTb CTaHAAPTHbIE 334241 Ha OCHOBE MH(OPMaLMOHHOW 6Mbanorpatnyeckon KynbTypbl C
NPUMEHEHMEM MH(POPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONOT A
YpoBeHb 3 MCNOMb30BaTb METOAbl MaTeMaTUYeCcKoro MoAeIMpoBaHns Npu peLleHnn cTaHg4apTHbIX 3ajad
nNpoMeccMoHanbHOM AesaTeNbHOCTH
Bnagets:
YpoBeHb 1 HaBbIKOM MOMCKa HAY4YHO-TEXHMUYECKON MHOopMaLmn B ceTn VIHTepHeT
YpoBeHb 2 HaBblKaMu 06pab0TKM HayUYHO-TEXHWUYECKON MHOpMaL MM, MONCKOM eé B CeTU VIHTepHET 1
creLunanm3mpoBaHHbIX 6a3ax AaHHbIX
YpoBeHb 3 NpakTUYeCKUM OMNbITOM MOAE/NMPOBaHUA, NOUCKOM HayYHO-TEXHUYECKOW UH(opMaLuy B ceTu
VHTepHeT 1 cneymann3npoBaHHbIX 6a3ax faHHbIX
B pe3ynbTaTe 0CBOEHUSA UCLUNNNHBI 06yYaloLWUACA LOMKEH
4.1 3HaThb:
4.1.1 ocHoBHble TpeboBaHMa ECK/; npaBuna yCnoBHbIX 0603HAUYEHWIA COEAMHEHNS AeTanel
(pa3beMHbIX U Hepa3beMHbIX); YCIOBHOCTU U3006paXKeHUs pa3nnyHbIX geTanein (pe3bbbl, 3y64aTbiX
KOSleC U T.4.); NpaBusia BbINOSIHEHUS OCHOBHOM HaAMWUCK YepTexka 1 cocTaBeHne crneyupukalmm
yepTexa c60pPOYHON eAMHMNLbI.

4.2 YMeTb:
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4.2.1 npumeHATb 3HaHns ECKA n TOCToB npu BbINONHEHUW rpainyeckmnx paboT; NpoyumnTaTh

cTp. 5

MalUMHOCTPOMUTENbHbIE YEPTEXN; BbIMONHUTL N306PaXKeHNe Pa3InYHbIX COEAUHEHWUI AeTanei;
BbINOHUTb 3CKM3bl AeTaNeil; BbINONHUTb YepTeXu 06Lero Buaa c60poYHO euHNLbI; BbINOMHNUTD
yepTexu geTanen.

4.3 Bnapertb:
4.3.1 HaBblKamMy CaMOCTOATE/IbHOW PaboTbl HA KOMMbIOTEPE U B KOMMbIOTEPHbIX CETAX; BnajeTb
YMEHUEM YnUTaTb KOHCTPYKTOPCKYH LOKYMEHTALMI0 MALlMHOCTPOUTENIbHOIO NPON3BOACTBA;
NOHMMaTb MO YepTexy 00bEKTbl MALIMHOCTPOEHNS U MPUHLUN AeACTBMA N306paxaeMoro 06beKTa;

cnoco6ammn rpadymyeckoro npesCcTaBAeHUs MPOCTPAHCTBEHHbLIX 06PA30B U CXEM; BNafeTh
COBPEMEHHbIMI CPeACcTBaMM MaLLUHHOW rpaduKu.

Koa
3aHATUA

11

12

5. CTPYKTYPA N COAEPXAHWE AONCUNTMTNHBI (MOAYTA)

HanmeHoBaHVe pa3fenos u

Tem /Bug 3aHATUSA/
Pasgen 1

CTpykTypa, cTparerus,
NPUHUMUNbI
npoekTuposaHua. /Tema/
TeHAeHUMN NOCTPOEHNSA
COBPEMEHHbIX
rpahnuyeckux CUCTEM:
rpagpuyeckoe a4po,
NPUNOXKEHNS,
WHCTPYMEHTapuin ans
HanucaHmsa NPUIOXKeHNN;
cTaHgapTbl B 06nacTu
paspaboTKu rpapuyeckmnx
CUCTEM; TEXHUYECKMNE
CpefcTBa MallMHHOM
rpadukun. /Jlek/

TeHAeHUMN NOCTPOEHUSA
COBPEMEHHbIX
rpaMyeckmx CUCTEM:
rpauyeckoe a4po,
NPUNOXKEHNS,
WHCTPYMEHTapuin ans
HanucaHmsa NPUIoXKeHNN;
cTaHfapTbl B 06nactu
paspaboTKu rpauyeckmnx
CUCTEM; TEXHUYECKMNE
CpefcTBa MallMHHOM
rpaguku. /Cp/
MpoeKyMoHHOE YepyeHne
(ocHOBbI HauepTaTeNbHOW
reomMeTpun) ¢
NCNo/b30BaHNEM
BO3MOXXHOCTeM
rpagpuyeckoro pegakropa
NanoCAD /Tema/

Cemectp/ Yacos

Kypc

2

KomneTteH-
Lun

OnkK-2
OrnkK-4
OMK-6

OnK-2
OnK-4
OMK-6

NnTtepartypa

ni.in2.2
31 32 33
24

niin2.2
31 32 33
24

NHTe
pakKT.

MpumeyaHue
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MogenuposaHune B pamKkax 4 2 OnkK-2 ni.in2.2 0
rpauyeckux cucTem; OrlnK-4 31 32 33
npo6nemsl OrlK-6 24
reoMeTpnuyeckoro

MOJeNMpoBaHus; BUAbI
reoMeTpuyecknx mogesnen
NX CBOIACTBA,

napameTtpusanms

mogeneii. /Nek/

MogennpoBaHue B paMmkax 4 2 OnkK-2 niin2.2 0
rpauyeckux CUCTem; OrnkK-4 21 32 33
npo6niemsl OrlK-6 24
reoMeTpnuyecKoro

MOAeNNpPOBaHNS; BUAbI
reoMeTpUYecKnx mogenen
X CBOIACTBA,

napameTpusanms

mogaenei. /Cpl/

3HakomcTBo ¢ NanoCAD. 4 2 OrlK-2 niin2.2 0
HacTpolika cpefpbl. OlnKkK-4 31 32 33
OCHOBHbIE KOMaHAbI. OrlK-6 24

CTpyKTypa KOMaHzbl.
MocTpoeHMe NPoOCTeiLLEro
yepTtexa. /flek/

OKpaH, naHenu, 4 1 OlK-2 ni.1n2.2 0
KOMaHAHas CTpokKa, paboTa OlnKkK-4 31 32 33
KNaBnaTypoin v MblLbHO. OnK-6 24

OTKpbITHE, COXPaHEHNE U
3aKpbITue vepTexa. /Mp/

3KpaH, naHenu, 4 2 OnnK-2 niin2.2 0
KOMaHfHasa CTpoKa, paboTa OrnK-4 31 32 33
KNaBMaTypoin u MbllWbHO. OrlK-6 24

OTKpbITUE, COXpaHEHME U
3aKpbITUe yepTexa. /Cp/

Kypcop. KoopguHarsl. 4 1 OrlnK-2 Nni.1nz.2 0
AOCONIOTHBIE U OnK-4 21 32 33
OTHOCUTE/IbHbIE OlK-6 24

KoopauHatel. [lekapToBble
N NONAPHbIE KOOPAUHATHI.
MowaroBaa npuBa3Ka u eé
HacTpoiika.
OpToroHanbHble U
n3omMeTpuyeckme
noctpoenus. /Tp/

Kypcop. KoopguHartsl. 4 2 OrlK-2 ni.1n2.2 0
ABCONMOTHbIE 1 OnkK-4 31 32 33
OTHOCUTENbHbIE OMK-6 24
KoopAuHaTbl. [JekapToBble

N NONSAPHbLIE KOOPAMHATHI.

MowaroBaa npuBa3Ka u eé

HacTpoliKa.

OpToroHanbHble U

n3omMeTpuYeckune

noctpoeHus. /Cp/
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O61beKkTHaa NpMBA3Ka. 4 1 OrlK-2 niin2.2 0
CBolicTBa rpajuyeckmnx OnkK-4 31 32 33
npumuTnBos. CnoM, OrlK-6 34

ynpasneHne CBONCTBaMM
cnost. TekyLmnin CNoii.
CsoiicTBa "no cnoto"”. /Mp/

O61beKkTHaa NpMBA3Ka. 4 2 OrlK-2 niin2.2 0
CaoiicTBa rpagm4yeckmnx OlnK-4 31 92 33
npumuTnBos. CnoM, OrlK-6 34

ynpasneHne CBONCTBaMM
cnost. TekyLwmnin Cnoil.
CsolictBa "no cnot". /Cp/

Bua. VimeHOBaHHbI BUA. 4 1 OrlnK-2 Nni.1n2.2 0
MCK un MNCK. ¥YnpasneHue OrlK-4 31 92 33
cMcTeMaMy KOOPAMHAT U OrlK-6 24

Buaamm. /Mp/

Bua. VimeHOBaHHbI BUA. 4 3 OrnK-2 Nni1.1nz2.2 0
MCK un MNCK. ¥YnpasneHue OrlnK-4 31 92 33
cMcTeEMaMy KOOPAMHAT U OrlK-6 24

Bmuaamu. /Cp/

3HakomcTBo ¢ NanoCAD. 4 2 OnK-2 ni.1in2.2 0
KoMaHAbl pucoBaHusa U OrlnkK-4 31 92 33
pefakTuposaHus /Nek/ OMK-6 24

Touka. MNMpamvas. Beog 4 1 OrlK-2 niin2.2 0
KOOPAMHAT B pexnme OrnkK-4 21 92 33
CNEXeHua n ¢ OMK-6 24
Knasmatypsl. /Ip/

Touka. Mpamvas. Beog 4 2 OrlK-2 n1.1n2.2 0
KoopAuHaT B pexume OrlnK-4 31 92 33
CNEeXeHua n ¢ OrlK-6 24
Knasuatypsl. /Cp/

Kpyr v ero onyumu. 4 1 OrlK-2 ni.1in2.2 0
JyroBble CerMeHTbI 1 OrlK-4 31 92 33
TEXHOMO0rNK MOCTPOEHMUA OrlK-6 24

ayr. MonoxuTenbHble U
oTpuLaTeNbHbIe

yrnel. /Tp/

Kpyr v ero onyumu. 4 2 OrlK-2 ni.1in2.2 0
Jyrosble CerMeHTbI 1 OrnkK-4 31 92 33
TEXHOMO0rNK MOCTPOEHMUA OrlK-6 24

ayr. MMonoXunTenbHble K
oTpuuaTefibHblE

yrnbl. /Cp/

MpAMOYrofibHUK, MOJINTOH, 4 1 OlnK-2 ni.1n2.2 0

anaunc. /Mp/ OlnkK-4 31 92 33
OlnK-6 24

MpAMOYrofibHUK, MOJIUTOH, 4 1 OrlnK-2 ni.inz2.z 0

annunc. /Cp/ OrlkK-4 21 32 33

OMK-6 34
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Bbi6op NpMMUTUBOB. 4 1 OnkK-2 ni.in2.2 0
pynnoBoii BbIGOP. OnkK-4 31 32 33
Cekyluas n OMK-6 24

3axBaTblBalOLLasA pamKa.
[MepeHocC 1 KonupoBaHue
npuMmnTnBOB. ba3oBas
TOYKa U Lienesas

Touka. /Tp/

Bbi6op NpMMUTUBOB. 4 1 OnkK-2 niin2.2 0
MpynnoBoii BbIGOP. OlnK-4 31 92 33
Cekyluas n OMK-6 24

3axBaTblBaKOLLLAA pamKa.
[MepeHoc 1 KonupoBaHue
npumnTnBOB. basosas
TOYKa U Lienesas

Touka. /Cp/

O6pes3ka. Y o/MHeHMe. 4 1 OnkK-2 ni.in2.2 0
MoBopoT. PacuneHeHune OrnkK-4 21 32 33
COCTaBHbIX OrlK-6 24
npumutumeos. /Mp/

O6pes3ka. Yo/vHeHMe. 4 1 OnkK-2 niin2.2 0
MMoBopoT. PacuneHeHune OrnkK-4 21 32 33
COCTaBHbIX OrlK-6 24
npumutmeos. /Cp/

ConpsaxeHue. Packa. 4 1 OrlK-2 ni.1in2.2 0
3epKanbHOe OTpaxeHue. OrnkK-4 21 32 33
MacwTtabupoBaHue. OlK-6 24
PactsxeHue. /Tp/

ConpsxeHune. dacka. 4 1 OrlnkK-2 Nni1.1n2.2 0
3epKanbHOe OTpaxeHue. OrnkK-4 21 32 33
MacwTtabupoBaHue. OTlK-6 24
PactaxeHue. /Cp/

3HakomcTBo ¢ NanoCAD. 4 2 OrlK-2 ni.1n2.2 0
CocTaBHble NPUMUTUBSI. OrlK-4 21 32 33
BHYTpeHHME N BHELLHNE OrlK-6 24

6noku. /Nek/

MonunuHus. JInHelHble 1 4 1 OrlnkK-2 Nn1.1n2.2 0
[JYyroBble CerMeHThbl. OrnkK-4 21 92 33
JononHeHne n yganeHune OrlK-6 24

BEPLUWH N CErMEHTOB
nonuanHun. WupuHa n
NoNyLWNprHA CErMeHTa U
Bcel nonunuHun. [Mp/

MonunuHus. JInHeHble 1 4 1 OrnK-2 Nni.1nz.2 0
[lyroBble CerMeHThI. OrnkK-4 31 92 33
JononHeHue n ypaneHue OrlK-6 24

BEPLUVH N CErMEHTOB
nonuanHun. LWunprHa un
MONyLWNPrHA CErMEHTa U
BCei nonunmuum. /Cp/
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MaccuB NpAMOYronbHbINR,
KPYroBoi, N0 NNHUN.
PasmepHOCTb MaccuBsa.
lMpuBA3Ka mMaccuBsa.
[MoBOPOT 3/1EMEHTOB
maccusa. /Mp/

MaccuB NpAMOYrOnbHbIN,
KPYroBOW, N0 NMHUN.
PasmepHOCTb MaccuBsa.
[MpuBA3Ka MaccuBsa.
[MoBOPOT 3/1EMEHTOB
maccusa. /Cp/

bnok. Co3faHune 6noka.
CaoiicTtBa "no 6noky".
ba3oBaa Touka. BcTaBka
610Ka. ToYKa BCTaBKMW.
MacwTtab no X n'Y.
PepakTupoBaHue 6noka.
MepeonpeneneHune 6/10kKa.
BNOKW BHYTpPeHHUE M
BHELLHME. BU6AnoTeKn
6nokos. /Tp/

bnok. Co3fiaHne 6noka.
CsoiicTBa "no 6/10ky".
ba3osaa Touka. BcTaBka
610Ka. ToYka BCTaBKMW.
MacwTab no X n'Y.
PepakTupoBaHue 6noka.
MepeonpefeneHue 610kKa.
BNOKW BHYTpPeHHUE M
BHewWwHue. bubnmoTeku
6nokos. /Cp/
MalunHocTpounTensHoe
YyepyeHune B CMCTEMax
NanoCAD. /Tema/
Cnocob6bl NOCTPOEHUSA
(uryp ¢ ncnonb3oBaHUeEM
npuMnTUBOB. MaHenb
peAakTMpoBaHuS.
PepgakTuposaHue guryp B
NanoCAD.

LTpnxoska. /Nek/

L Tpuxoeka. MapameTpsl
LWITPUXOBKK. MpocTas u

nepekpeécTHas LWTPUXOBKa.

BHelHMEe KOHTYpSI
LUTPUXOBKN. BHYTpeHHHMe
KOHTYpbI. /Tp/

L tpuxoeka. MapameTpsl
LWTPUXOBKK. MpocTas u

nepekpecTHas LWTPUXOBKa.

BHelwHNe KOHTYpbI
LUTPUXOBKN. BHYTpeHHwMe
KOHTYpbI. /Cp/

OrnK-2
OlnK-4
OrlK-6

OrnK-2
OlnkK-4
OrlK-6

OnkK-2
OrnkK-4
OMK-6

OnkK-2
OrnkK-4
OMK-6

OnkK-2
OlnkK-4
OMK-6

OrnK-2
OrlnK-4
OrlK-6

OrnK-2
OlnK-4
OrlK-6

N1.112.2
31 32 33
34

ni.1in2.2
31 92 33
34

N1.112.2
31 32 33
34

ni.in2.2
31 32 33
24

N1.112.2
91 32 33
34

niin2.2
31 92 33
34

N1.112.2
31 32 33
34

cTp. 9
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HaHeceHve pa3mepos K 4 2
co3JaHue TekcTa.

MocTpoeHue Tabnuy,

cneyndukayun. [Nex/

TeKCT OL4HOCTPOYUHbIN U 4 1
MHOTOCTPOUHbIA.

ATpnbyTbl TekcTa. Touka

npmBA3KW. HaknoH

wpndTa. Bnucanue

TeKcTa B 3aflaHHblil pazmep

Mo BbICOTE U

ponrote. /Tp/

TeKCT O4HOCTPOYHbLIN 1 4 2
MHOTOCTPOYHBIA.

ATpunbyThl TeKcTa. Touka

npuBsa3sKK. HaknoH

wpndTa. BnucaHue

TeKCTa B 3aflaHHbI pasmep

Mo BbICOTE U

ponrote. /Cp/

lMocTpoeHue yepTexa 4 2
petanun. [Jlek/

Pa3mepbl NINHEHbIE, 4 1
yrnoBsble, paguyca,

AvameTpa. Pasmepbl

LienoyYKon 1 6a3oBsble.

HacTpoiika pasmepHoOro

ctuna. /Mp/

Pa3mepbl NNHEHbIE, 4 2
yrnoBble, paguyca,

AvameTpa. Pasmepsl

LIenoyYKoi 1 6a3oBsble.

HacTpoiika pasmepHoro

ctuna. /Cp/

MpaBuna ohopmneHue

yepTexel no

ECKA. /Tema/

MofaroToBka K nevyatu. 4 1
MpaBuna ohopmneHue

yepTexer no

ECKA. /Nexk/

MpuHTepbl. HacTpolika 4 0,5
YCTPOICTBa BbIBOAA.

dopmaTbl BbiBOJA Ha

neyatb. BbiBOf 3KpaHa,

BUAa, rpaHuy, pamku. /Mp/

MpuHTepbl. HacTpoiika 4 2
yCTPOIiCTBa BbIBOAA.

®dopmaTbl BbiBOJA Ha

neyaTtb. BbiBOf 3KpaHa,

BMAa, rpaHuy, pamku. /Cp/

OrnK-2
OlnK-4
OrlK-6

OrnK-2
OrlnkK-4
OrlK-6

OnkK-2
OrnkK-4
OMK-6

OnkK-2
OrnkK-4
OMK-6
OrnkK-2
OlnK-4
OrlK-6

OrnK-2
OlnkK-4
OrlK-6

OrnK-2
OlnK-4
OrlK-6

OrnK-2
OlnK-4
OrlK-6

OnkK-2
OrlnK-4
OMK-6

N1.112.2
31 32 33
34

niin2.2
31 92 33
34

N1.112.2
31 32 33
34

ni.in2.2
31 32 33
24
niin2.2
31 92 33
34

N1.112.2
91 32 33
34

niin2.2
31 92 33
34

ni.in2.2
31 92 33
34

niin2.2
31 92 33
24

cTp.10
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leomeTpuyeckue 4 OrlK-2 niinz.ai 0
onepauun Hag MOLENAMMU; OrnkK-4 n2.2
OCHOBHble OMK-6 31 92 33
(hYHKLMOHabHbIe 24
BO3MOXXHOCTH
COBPEMEHHbIX
rpagmyeckmnx
cuctem. /Jlek/
MapameTpuyeckne 4 0,5 OrlK-2 niinz.ai 0
yepTexu. Beog OrnkK-4 n2.2
napameTpos OMK-6 31 92 33
napaMmeTpuYecKoro 24
yeptexa. /Tp/
MapameTpuyeckune 4 3 OrlK-2 niinz.ai 0
yeptexu. Beog OrlK-4 n2.2
napameTpos OMK-6 31 92 33
napameTpuyeckoro 24
yepTtexa. /Cp/
MoaroToBka n caaya 4 4 OrlK-2 niinz2.1 0
NTOroBOro OrnkK-4 n2.2
KOHTpons /3auét/ OlK-6 21 92 33

24

6. pOHA OLEHOYHbLIX CPEACTB

6.1. KOHTpPO/bHbIE BONPOCHI M 33aHuns

1 HasHayeHne cuctembl NanoCAD?

2. Kakue Tvnbl 4OKYMEHTOB MOXHO co3gaBatb B cucteme NanoCAD?

3. Kakune Tunbl nuHUIA BKAoYaeT cucteMa NanoCAD?

4, Kak 3agaetcd tvn nnHUn?

5. Kakumun uBetaMu Ha 4yepTexe, Mo YMOI4YaHUO, 0603HavatoTCA TUMbl IMHWIA?
6. Kak 3anonHaerca n pefakTMpyeTCca OCHOBHasd Hafnucb yeprexa?

7. Kak BbluepuMBaeTCs, U Kakue LOMOMHUTENbHbIE PYHKUMW BbIMONHAET BCNOMOraTesibHag MHUA?
8. Kak ypanatoTcs afieMeHTbl yepTexka?

0. Kak 3anucbiBaeTca U pefakKTUPYeTca TeKCToBas MH(popMaumsa Ha rnone veprexa?
10. MopsaoK BblYEPUMBAHMSA U PEAaKTUPOBAHMUS OKPYXXHOCTEN?

11 MopsALOK BblYepuMBaHUSA U pefaKTUPOBaHUA AYT OKPY>KHOCTER?

12. MopagoK BblYepyMBaHUA U pefaKTUPOBAHNA MHOTOYro/lbHUKOB?

13. MopAfOK BbluepuyMBaHMA N pefaKTUPOBaHWUA NHUKN pa3pesa?

14. MopagoK BblYepUMBaAHUA U pPefaKTUPOBAHUA LLUTPUXOBKN?

15. MopsALOK BbluepyMBaHUSA U pefaKTUPOBaHUA (PACOK WU CKPYTeHWIA?

16. Kak npocTaBnsieTcs u peaakTUpyeTcs NUHERHbIA pasmep?

17. Kak npoctaBnseTcs u pefakTupyeTtca pajuanbHblii pasmep?

18. Kak npocTaBnsieTcs U pefakTupyeTcs AnaMeTpanbHblii pasmep?

19. Kak npoctaBnseTcs u pefakTupyetca yrnoBoil pasmep?

20. Kak npocTtaBnseTca u pefakTtupyerca NMHUS BblHOCKA?

21. Kak npoctaBnaiTca U pefakTUpyrTCs 0603HavYeHue MM ocu LeHTpa?

22. Kakue Buabl npuesA3ok Bkatoyaetr NanoCAD?

23. Kak 3agatorcs n yganatioTca rnobanbHble NPUBA3KNA?

24, Kak 3afatoTcs noKasibHble NPUBA3KK?

25. Kak KonupylTcs 3feMeHTbl U300paxeHnin?

26. MopsgoK NOCTPOEHMSA 3epKaNbHOr0 M306paXxkeHns?

27. MopAfoK BbIBOA4A YepTexka Ha neyartb?

28. Mopsaaok co3faHms, 3arnofIHEHUA U pefakTUpoBaHUA cneyndukaymmn?

29. Kakune Tunbl 6yneBbiX onepayuii BKIKOYAeT TpeXMepHoe MoAenvupoBaHume?
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30. Kakune (hyHKLUMM BbINOMHAKT 3CKN3 U onepawyuma?
31. MopsLOK co34aHnA TPEXMEPHON geTann?
32. MMopsAfoK co34aHNA 3CKM3a OCHOBAHUA deTann?
33. MopsLOK NOCTPOEHUA 3/1IeMeHTa ornepayuein BblgaBanBaHnA?
34. MopsLOK NOCTPOEHNA 31eMeHTa onepaunein BpalieHns?
35. MopsLOK NOCTPOEHMA 31IeMeHTa onepaynein No ceyeHNaIM?
36. MopsALOK NOCTPOEHNA 31EMEHTa KMHEMATMYEeCKOW onepayuein?
37. MopsLOK peakTUpOBaHNSA N yAaNeHUs OCHOBaHUSA TPeXMEpPHO aeTtanu?
38. MopsALOK NPUKIENBAHUA N BblAaBANBaHUA 3/IEMEHTOB TPEXMEPHOW getann?
39. MopsALOK pefakTUpOBaHUS U yAaneHUs 3N1eMeHTOB TPeXMepHOW aetann?
40. MopsALOK pefakTUPOBaHUA N YAaNeHUs 3CKM3a 3/1IeMeHTa TPeXMepHOn fetann?
41. Buabl opueHTauun getann?
42. MopsaAoK NOCTPOeHUs (hacku B TPEXMEPHOW feTann?
43. MopsALOK NOCTPOEHUA CKPYrneHns pebpa B TpeXMepHOW petann?
44, MopsALOK NOCTPOEHNS Pe3bb0BOro 3/fieMeHTa B TPEXMEPHON feTann?
45, MopsLOK NOCTPOEHNA MacCUBa 3/1IEMEHTOB B TPeXMepHOW getann?
46. MopsALOK NOCTPOEHNA 060/104KM B TPEXMEPHON feTann?
47. BcnomoraTenbHble MOCTPOEHUS NPU CO3[4aHMMN TPeEXMEepPHOW AeTanu.
48. MopsgoK NOCTPOEHUA NPOCTPAHCTBEHHOW KPWMBOM B TPeXMepPHOW petanun?
49. MopsLOK BbINOMHEHUS CeYeHUs TPeXMepHOW geTann NAOCKOCTbIO?
50. MopsAAoK BbINOMHEHUSA CEYEHUS TPEXMEPHOW fAeTann Nno 3CKu3y.
51. MopsLoK co34aHMA TPEXMEPHO CO0pKN?
52. MopsaAoK co3faHnA feTann B KOHTEKCTe TpexXMepHOM c60pKm?
53. MopsLoK NOCTPOEHUA MaccuBa 371EMEHTOB B TPEXMePHONM cbopke?
54. Tunbl CONPSXXEHUI NPU MOCTPOEHUMN TPEXMEPHOWR CO0PKN?
55. BbiBOA4 Ha neyaTb TPEXMEPHbIX M306paKeHNIA?
56. Kak M3MeHUTb CTU/Ib OPOPMIIEHNA Creundukaumnmn?
57. [o6aBneHune pa3genos cneyupukaymm?
58. Job6aBneHne 6a30Boro o6bvekTa B creynpukaumnto?
59. [o6aBneHne Bcnomorate/lbHOro 06bekTa B crneyupukaymnio?
60. PegakTupoBaHme 06bLEKTOB cneyupukaymnmn?
6.2. TemMbl MUCbMEHHbIX PaboT
Pedepatsl
1 MNMpuknagHaa MmalmMHHasa rpaguka
2. Vicnonb3oBaHWe MalWMHHOW rpagmku
3. KomnbloTepHble nporpamMmmbl Ans paboTsl ¢ rpadukoi, BUAEO, 3BYKOM
4. MeTofbl 06bEKTUBHOW OLLEHKM NOTEpPb KayecTBa Mpu KoMnpeccuu LnMgppoBoro B1MAeo0
5. MalwwunHHaa rpagmka n peliaemble el 3agaun
6. Mpadmnueckre pegakTopsl
7. TexHonorusa paboTbl ¢ rpauyeckoit MHpopmaunein. Cuctembl MaWMHHON rpaguKku
8. XapaKTepucTuka AenoBol rpagmku
9. Mogenun MalHHOW rpaduku

10. Oco6eHHOCTH MALLUVHHON rpaduku, cneyuduka ohopmMIeHUA NPOEKTHON NHopMaLnn
6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.
6.4. [MepeyeHb BULOB OLLEHOYHbIX CPEACTB
Bonpochkl K 3a4eTy, TECTHI.

7.YYEBHO-METOAQVWYECKOE N NH®POPMALUMOHHOE OBECMEUYEHWE ANCLUNTTNNHBI

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpHI, 3arnasue WM3paTenscTBo, rog

N11 Cokonosa 'T. HO. AutoCAD pna ctyfeHTa: camoy4uTenb Cre.: Mutep, 2007

7.1.2. JononHnTenbHaa nuTeparypa
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nz.1
n2.2

)

32

33

34

ABTOpHI, 3arnasue M3patenscTBO, rof
KyapsasuesB E. M. AutoLISP. MNMporpammuposaHne B AutoCAD 14 M.: AMK, 1999
XXapkos H. B., AutoCAD 2017. NMonHoe pyKoBOACTBO Chne6.: Hayka u
dunHkKoB M. B. TexHuka, 2017

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTn ” NHTepHeT”
YBapos, A C. 2D-uepyeHune B AutoCAD [3neKTpoHHbIW pecypc] : camoyumtens / A C. ¥YBapos. -
Mocksa : MK lMpecc, 2010. - 400 c., un. - ISBN 978-5-94074-648-5. - TeKCT : 3N1eKTPOHHbIN. -
URL: https://znanium.com/catalog/product/409138 - Pexxum focTyna: no nojrnucke.

YBapos, A C. HXeHepHas rpaduka ansa KOHCTpyKTopoB B AutoCAD [3neKTpoHHbIN pecypc] /
A C. ¥YBapos. - Mocksa : MK lMpecc, 2009. - 360 c.: un. - ISBN 978-5-94074-446-7. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/407881 - Pexwum poctyna: no

Mo MucKe.

Ab66acos, L. b. YepueHune Ha komnbioTepe B AutoCAD :yuye6Hoe nocobue / N. b. A6bacos. -
Mocksa :AMK IMpecc, 2010. - 136 c. - ISBN . - TeKCT : 3neKTpPOHHbIA. - URL:
https://znanium.com/catalog/product/407265 - Pexxum focTtyna: no noanucke.

KoHakoBa, W. M. KomnbtoTepHas rpaduka. KOMIMAC n AutoCAD: Yue6Hoe nocobue / KoHakoBa
.M., Nuporosa N.., - 2-e usga., crep. - Mocksa :®nuHTa, N34-80 Ypan. yH-Ta, 2017. - 146 c.
ISBN 978-5-9765-3136-9. - TeKCT : 3neKTPOHHbIA. - URL:
https://znanium.com/catalog/product/947718 - Pexxum focTyna: no noAnucke.

7.3.1 NMepeyeHb NporpaMmMHOro obecrneyeHus

7.3.1.1 NanoCAD 11 Plus [AKkagaemun4yeckas nuueH3us: cepuiinblini Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropga]

7.3.1.2 Office Pro + Dev SL [FocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok

pevicteus 3 rogal

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

CPOK fgeicTtBma 3 rogal

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

7.3.2 TlepevyeHb NHPOPMALMOHHBIX CMPAaBOYHbIX CUCTEM

7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam
7.3.2.2 UPBNC
7.3.2.3 HayuHas anekTpoHHasa 6ubnmorteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaynoHHo-aHanntnueckas cucteMa SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUNANBHO-TEXHMYECKOE OBECIMEYEHWVE ANCUWNNTNHBI (MOAYNA)

8.1 Aya. 201. YueGHble ayanTopumn Anst NpoBeAeHNs yUeOHbIX 3aHATUIA BCeX BUAOB. TeXHMUYECKMe

cpencTsa 0byuyeHus: paboyee MecTo npenojasatens, paboume mecta obyyatoLmxces,
MYNbTUMEANAHBI NPOEKTOP, MPOEKLUMOHHbIA 3KpaH, KOMMbKOTEPHbIA Knacc Ha 15 nocagouHbIX
MECT.

8.2 Ayp. 401. AyguTtopumn gns caMocToATeNbHOM paboTbl. CrneunannsmpoBaHHas Mebenb: [0CKa

(MenoBas) - 1WT.; CTON KOMMbOTEPHbIN - 20 WT.; cTyn - 20 WT. TexHuYyeckne cpescTea
06yYeHns: MynbTUMeaMa NpoeKTop - 1 WT.; 3KpaH - 1 WT.; MOHO6M10K - 20 WT.; KOMN/EKC ayamno
KOJIOHOK /19 BOCNpOW3BeeHUs ayano ¢arina - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOOAWYECKWE YKA3AHNA ONA OBYYAKO WUXCA MO OCBOEHWIO

AvcumnnnnHa npenogaeTca B BUAE NEKUNA U NPaKTUYECKUX 3aHATMIA. Ha NeKUMaX Npu U3N0XKeHUK
mMartepuana cneayeT nosb30BaThCs MAMOCTPATUBHLIM MaTePUasoM,0pMEHTMPOBAHHbIM Ha NCNONb30BaHME


https://znanium.com/catalog/product/409138
https://znanium.com/catalog/product/407881
https://znanium.com/catalog/product/407265
https://znanium.com/catalog/product/947718
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MY/NbTUMEANAHOTO NPe3eHTaLVOHHOT0 060pyA0BaHMS. [pK BbINONHEHUN MPAKTUYECKNX paboT
06yyaroLLMecs LOMKHbI U3yUYNTb OCHOBHbIE METO/AbI MALLUWHHON UHXEHEPHON rpatiukun, NpUMeHsieMble B
MaLUMHOCTPOEHMU, NOMYYNTb HaBbIKM PaboThl C NakeTamy NPUKNagHbIX nporpamm. O6pa3oBaTenbHble
TEXHOMOTUN: METOZ NPO6MEMHOrO M3NI0XEHUS MaTepuana, Kak IEKTOPOM, TaK U CTYZeHTOM;
CaMOCTOATE/IbHOE YTEHUE CTYfileHTaMu YU4e6HOI, yue6HO-MeTOANYECKON NnTepaTypbl 1 NocneaytoLee

1CMOMb30BaHNE MONYYEHHbIX 3HAHWIA B NPOLLECCE BbIMOMHEHNS NPAKTUYECKUX PaboT, aKTUBHOE
MCNONb30BaHMe rpaduuecKnx NOCTPOEHMWIA.
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15.03.02 TexHONOrnyeckme MalllMHbl U 060pyL0OBaHue
Keanugpmkauus b6akanasp
dopma 06yUeHus o4yHas

O6Lan TpyL0eMKOCTb 23ET

YacoB no yyebHOMY MiaHy 72 Buabl KOHTpPONA B CeMecTpax:
B TOM YuCre: 3a4eTbl 5
ayauUTOpPHbIe 3aHATUA 51
camocToaTe IbHas 17
pacoB Ha KOHTPOJ1b 4

PacnpegeneHune 4acoB AMCLUMNIMHbBI M0 CEMECTPam

e o 5@ L
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Nekuunn 17 17 17 17
Na6opaTopHble 34 34 34 34
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KoHTakTHas paboTa 51 51 51 51
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defepanbHbI FoCyaapCTBEHHbIN 060pa3oBaTe/lbHbIM CTaHAAPT BbICLLIEr0 06pa3oBaHus - 6akanaBpumart no
Hanpas/ieHno NoarotoBky 15.03.02 TexHoorM4yeckue mawvHbl 1 06opynosaHue (Nprkas MuHo6pHayKu
Poccuu ot 09.08.2021 1. Ne 728)
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15.03.02 TexHoMorn4yeckmne MallmHbl 1 060pya0BaHME
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t. MEJIN OCBOEHWNA ANCUNTMNNHDbI
1.1 V3yyeHne MeTO0B aHa/M3a 1 06paboTKM MHAOPMaLMKN, KOMMbIOTEPHOIO MOAENMPOBAHUS
CUCTEM, NPOSIBNAIOLLMX MOBeAeHNe, KOTOPOe BK/OYaeT

1.2 aBTOMATMYECKOE NnpuHATHNE pemeHvu7|, OCHOBaHHO€ Ha 3HaHUAX N pacCy>XAeHNAX.

2.3A0A4UN
2.1 -npnobpeTeHmne CTyaeHTaMN OCHOBHbIX 3HaHWIA 1 HaBbIKOB B 06/1aCTU CUCTEM MCKYCCTBEHHOIO
WHTE/EKTa U UX UC-

2.2 MoNb30BaHUMN.
2.3 -N3yyeHne MeTOA0B NpeACTaB/IeHNSA 3HAHWIA B CUCTEMAX MCKYCCTBEHHOMO MHTe/eKTa

2.4 -0CBOEHWE MPaKTVK UCMOb30BaHUSI CUCTEM UCKYYCCTBEHHOIO UHTE//IEKTA B 3aa4ax
NpPoeccUOHaNbHOM AesATENBHOCTH.

3. MECTO gnCcumMnianHbI B CTPYKTYPE OO
Lukn (pa3gen) OOTIT: 61.0.40.03
3.1 TpeboBaHMA K NpeaBapuUTe/IbHON NOArOTOBKE 00y4YatoLLErocs:
3.1.1 Bbicwan maTemaTmka

3.1.2 NHhopmaLMOHHbIe TEXHOIOTNX U NPOrpaMmMmnpoBaHme
3.1.3 Bbicluas matemaTuka
3.1.4 N'HhopMaLuVOHHbIE TEXHO/IOMMX U NMPOrpamMmMupoBaHme
3.2 AncunnnmHbl U NPaKTUKK, AN KOTOPbIX OCBOEHME AaHHOW ANCUUNANHBI (MOAYNS)
HeoOX0AMMO KaK MpeaLecTBYHOLLee:
3.2.1 KoMnblOTepHOe MpoeKTMpoBaHWe 060pya0BaHUA O0Tpacn
3.2.2 CncTtemMbl ynpaB/ieHUA XMMUKO-TEXHOMOMMYECKUMM MpoLieccamu
3.2.3 KoMnblOTepHOe NMpoeKTUpoBaHe 060pya0BaHMA O0Tpacn
3.2.4 CuncTeMbl ynpaBieHNa XMMUKO-TEXHOTOrMYECKUMK MpoLeccamu

4. KOMMNETEHL MW OBYYAIOLWEIrOCH, ®OPMVPYEMbBIE B PE3Y/IbTATE OCBOEHWA
AVNCUUNMNANHBI (MOLYNSA)

OlNK-6: CnocobeH pewaTb CTaHAAPTHbIE 3a4avyn NPodecCnoHabHOM LeATENbHOCTM Ha OCHOBE
NH(HOOPMaLMOHHOW 1 6ubnorparyeckon KynbTypbl C TPUMEHEHNEM MH(POPMALNOHHO-
KOMMYHUKaLUWOHHbIX TEXHO/IOTUA;

3HaTb:

YpoBeHb 1 3HaTb Ha JOCTATOYHOM YPOBHE COBPEMEHHbIE NHTENIEKTYasIbHbIE TEXHOMIOMMKN AN1S1 PeLLeHns
NpoMeccMoHasIbHbIX 3aaa4

YpoBeHb 2 MexaHM3Mbl U METOAMKM aHaIn3a U CUHTe3a MH(opMaLnn, B COOTBETCTBUN C TPebOBaHUAMMU
1 yCnoBuaMM 3afavm

YpoBeHb 3 onTUMa/ibHble MeTOAbI 334a4 C UCMONb30BaHNEM MH(OPMaLVNOHHbBIX TEXHO0T A

YMeTh:

YpoBeHb 1 Bbl6MpaTh aKTyaslbHble POCCUICKME U 3apyOeXXHble UCTOYHUKM, TaKXe NPOM3BOAMTL MOUCK,
cbop 1 06paboTKy MHopmaL M, HEOOXOLMMOIN ANS peLleHNsa NOCTaBeHHOM 3a8a4m

YpoBeHb 2 aHaM3NPOBaTb NpPeACTaB/IeHHble UCTOYHUKM MH(OPMaLMK, BbINOHATL 0T60P HY>XHO
nHgopmaLmn

YpoBeHb 3 060CHOBbIBaTb BbI6OP COBPEMEHHbIX UHTENEKTYa/IbHbIX TEXHOOMMIA U NPOrpaMmMHON
cpeAbl NpY peLleHnn NPoeccMoHabHbIX 3ajau

BnageTs:

YpoBeHb 1 MeTOAMKONM noucKa, cbopa n 06paboTKm MHGopmMaLmMm, He06X0AMMOI NS peLleHns
NnocTaB/IeHHOW 3aja4u

YpoBeHb 2 TEXHO0rMsAMU paboTbl C UCTOHHMKAMM NONYYEHUS HOBbIX 3HAHWI B NPO(ecCMoHaIbHOM
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obnactu
YpoBeHb 3 HaBblkaMu 06pab0TKMN XpaHeHUST MH(OpMaL My B MPOGECCUOHANIbHONM AeATeNIbHOCTU C
NOMOLLbI0 6a3 JaHHbIX U KOMMbIOTEPHbIX CETEBLIX TEXHO/IOT N
OmNK-14: CnocobeH pa3pabaTbiBaTb aNnropnuTMbl U KOMNbIOTEPHbIE MPOrpaMMbl, NPUrogHbIe NS
NPakKTUYeCKOro NPMMeHEHUS.

3HaTb:

YpoBeHb 1 6a30Bble MPaKTUKU NPUMEHEHUS MPOMEeCCUOHasIbHbIX 3aay C MPUMEHEHVEM A3bIKOB
nporpaMmMupoBaHUAA

YpoBeHb 2 TUMOBbIE &/ITOPUTMbI, CUHTAKCUYECUKE KOHCTPYKLMU, 3N1EMEHTbI TEXHOMOT UK
nporpaMM1poBaHuns

YpoBeHb 3 OCHOBHble METOAMKN pa3paboTKy NPorpaMMHbIX MPOEKTOB,, BK/OAASA UHTE//IeKTyallbHble
CUCTEMBI

YmeThb:

YpoBeHb 1 060CHOBbIBaTb HEOOXOAUMOCTb NMPUMEHEHUS BblOPaHHbIX NPOEKTHbLIX PELUeHWU npu
NPOEKTMPOBAHMMN MPOrPaMMHbIX KOMMOHEHT

YpoBeHb 2 MCM0/b30BaTb TUMOBbIE &/ITOPUTMbI, CUHTAKCUYECUKE KOHCTPYKLUWN, 3/1eMEHTbI TEXHOI0M N
NporpaMMMpoBaHUA 415 peLleHns NPoeccMoHabHbIX 3aza4

YpoBeHb 3 paspabaTbiBaTb OPUTrMHasIbHbIE NPOrpaMMHbIE PeLLEHNS 415 UCMNONb30BaHNS B
NpoMeccMoHasIbHOM AeSATE/TbHOCTY

BnageTs:

YpoBeHb 1 6a30BbIMM HaBbiKaMUn pa3paboTKy 6a30BbIX MPOrpaMMHbIX peLleHnii , B TOM Yncse ¢
NCMoNb30BaHNEM COBPEMEHHbIX UHTENIEKTYa/IbHbIX TEXHOMNOMUIA, A5 peLLeHns
npodeccuoHasbHbIX 3a4au

YpoBeHb 2 6a30BbIMV HaBbIKaMU NMPOeKTUPOBaHUSA, pa3paboTKM 1 0T/IaAKM NPOrpaMMHbIX PELLEHWU |, B
TOM YUC/Ie C UCMO/b30BAHWEM COBPEMEHHbIX MHTENIEKTYa/IbHbIX TEXHOMNOM U, A5 pPeLleHns
NpoMeccMoHasIbHbIX 3a4a4

YpoBeHb 3 COBpPEMEHHbIM CTEKOM TEXHOI0r NI N MHCTPYEHTOB pa3paboTKM NUHTENNEKTYa/IbHbIX CUCTEM

B pe3ynbTaTe 0CBOEHUSA AUCLUNANHBI 00yYaroLWMACcA LO/DKEH

4.1 3HaTb:
4.1.1 coBpeMeHHble NHTe/NeKTYasIbHble TEXHOMOM MW 151 PeLLeHNS NPOecCMoHaNbHbIX 3a4ay;

4.1.2 nporpamMmmHble 1 annapaTHble pPeLleHns 41a pa3paboTKM HACTPOMKM Y BepupmKaLmm
WNHTEN/IEKTYa/IbHbIX CUCTEM

4.2 YMeTb:
4.2.1 060CHOBbIBATb BbIOOP COBPEMEHHbIX MHTENIEKTYa/IbHbIX TEXHOMOM A, 06ecneynBaroLLmx
3(h(heKTUBHOE peLLeHne NpoeccnoHasbHbIX 3a4a4

4.3 BnageTb:
4.3.1 HaBblKamMy pa3paboTKM OpUrMHa/IbHbIX NPOrpaMMHbIX CPeACTB, B TOM YMC/e C UCMONb30BaHNEM
COBPEMEHHbIX UHTENNIEKTYa/IbHbIX TEXHOMOMUI, AN PeLleHnsa NpogeccnoHaibHbIX 3a4a4

5. CTPYKTYPA 1 COAEPXXAHWE ancunnn nHbl (MOAY J1A)
Koga HanmeHoBaHuve pasgenos Cemectp/ YacoB KomneteH- Jintepatypa WHTe [MprmMeyaHue
3aHATUA n Tem /Bng 3aHATUS/ Kypc Lun paKT.

Paznen 1 3HaHVeBbE
TEXHOMOrn

11  TlpeacTasrieHWe 3HaHWI B
WHTE/NEKTYa/IbHbIX
cuctemax /Tema/
NcTopua passutus 5 2 OrnK-6 0
CUCTEM MCKYCCTBEHHOIO a3
nHTennekta /Jflek/



YI: 15.03.02_TM-22-1,2,3,4.p1x

2.1

2.2

3HaHuA 1 3HaHWEBbIe
TEXHO0TUN.
MpefcTaBneHne 3HaHWI B
KoMnbtoTepe /J1ek/
OcCHOBHbIE aTanbl U
HanpaB/ieHus
nccneaoBaHuii B 06/1acTu
CUCTEM UCKYCCTBEHHOIO
nHTennekTa /Jlek/
OHTONOrNA "
OHTO/IOrYECKME CUCTEMBI.
Cucrembl 1

cpeAcTBa NpeacTaB/ieHns
OHTO/IOMMYECKMX 3HAHWIA.
/nao6/

M3yyeHune maTtepuana no
Teme /Cp/

Pasgen 2. Cuctembl,
OCHOBaHHbE Ha 3HAHWSIX

OKCMepTHbIe CUCTEMbI
[Tema/

MHTennekTyasibHble
3KCrMepTHbIe cucTembl /Jlek/

Mporpammble cpefbl ang
pa3paboTku
NHTeNNeKTYa/IbHbIX CUCTEM
/Nab6/

M3yyeHne maTtepuana no
Teme /Cp/

HeipoHHble ceTun /Tema/
MpuHUMn paboTbl
NCKYCCTBEHHOI0 HelpoHa.
Knaccngukauns
HEMPOHHbIX CETEN.
MarlunHHoe oby4eHue /Jlek/

CucTteMbl pacrno3HoBaHUSA
06pasoB U
KnaccumkaTopsbl.
Cny6okoe mMallMHHOe
obyueHue. /Nek/
NocTpoeHme cucTemsl
CuHTe3a peun //1a6/

MocTpoeHne u

nccnefoBaHne CUCTeMbI
rny6oKoro 0byyeHms Ha
6ase naketa Keras //1a6/

Or1K-6

OrlK-6

Orl1K-6

OrlK-6

Or1K-6

OrlK-6

OrlK-6

Or1K-6

OrlK-6

OrlK-6

OrlK-6

33

33

33

33

33

33

33

33

33

33 34 35 26

33 34 35 26

cTp. 5
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MocTpoeHne CBEPTOYHOW 5 6 OrlK-6 0
WNCKYCCTBEHHO HEMPOHHOM 93 24 35 36
ceTn gns pacnosHaBaHUA

obpasos //1a6/

MN3yyeHne maTepuana no 5 4 OrnkK-6 0
Teme /Cp/ 33
lMogroToBKa marepuasnios K 5 4 OlK-6 0
oT4yeTam no NnabopaTopHbIM 33

pa6otam /Cp/

2.3 Cuctembl € MArKUMMU
BbluucneHuamu /Temal

Teopus HeyeTKUX 5 4 OrnK-6 0

MHOXECTB. 33

JlnHremncTmnyeckme

rnepemMeHHble. CUCTEMbI

BbiBOAa MamaaHu.

Cuctembl BbiBoga CyreHo

INek/

HeueTkoe(Fuzzy) 5 1 OrlK-6 0

ynpasneHue /Jlek/ 31 92 33

MNMporpammMHble peasnsayunm 5 4 OrnK-6 0

MOAENen HeUeTKOM NIOrUKMN. 33 94 35 36

/Nab/

lMogrotoBkKa K 5 2 OrnkK-6 0

NPOMEXYTOUHOW a3

atTectaumn /Cp/

/3auéTt/ 5 4 OrlK-6 0
33

6. pOHA OLLEHOYHbLIX CPEACTB

6.1. KOHTpO/bHbIE BOMNPOCHI U 3ajaHnd
1 MaTemaTu4ecKune, NporpaMmHbIe 1 annapaTHble MeTOLbl UCKYCCTBEHHOI0 NHTE/N/IEKTA.

2 KpaTtkas ncropusa Hanpas/ieHUs UCKYCCTBEHHbIN MHTE/NNEKT.

3 Helipo-6MoHnYecKoe 1 nNporpammHo-nparMaTuyecKme Harpas/eHNss UCKYCCTBEHHOI0 UHTE/IeKTa.

4 Vicnonb30BaHWe VHTENEKTYa/IbHbIX CUCTEM B NPUKIaAHbIX 06/1aCTAX

5 [JaHHble 1 3HaHWUS. AGCTPaKTHbIE TUMbI JaHHbIX. BHYTPEHHAS CTPYKTYypa 3HaHUi. OT/Mume 3HaHWUn OT
JaHHbIX.

6 MpeacTaBneHne 3HaHW. Vcnosib3oBaHWe NOrMYeCKUX MOAenel ANs NpeacTaB/ieHNs 3HaHWA.

7 CucTtemMbl NMPOAYKLUMIA N NX CBOWCTBA.

8 CemaHTUYeCKME CETU.

9 MNoHATMe hpeiima 1 ceTn hpenmoB

10 ba3sbl 3HaHWiA, OCHOBaHHbIe Ha cucTeMax NPoAyKUmni

11 CeTeBble 6a3bl 3HaHWIA.

12 VIHXXeHepuns 3HaHWA.

13 TpeboBaHMs K 3HAHUSAM, UCNOMb3YEMbIM B CXeMax AeAyKTUBHOIO TuMa.

14 A3bIK [Mponor 1 BbIBOL Ha 3HAHNAX

15 3KcnepTHble cucTeMbl. COCTaBHbIE HYacTU 3KCMEPTHON CUCTEMBI

16 PyHKUNOHA/IbHbIE BO3MOXHOCTUN U XapakTepncTnkn 3C. Heo6X0ANMOCTb YesioBEKA B KOHTYpe
yrnpasrieHns BmecTe ¢ 3C.

17 Obnactn npumeHeHns 3C.

18. HeueTkmMe 3KCNepTHbIE CUCTEMBI
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19. OpraHuzaums cucTeMbl 06 ACHEHWUI NMPY padoTe HEYETKUX IKCMEPTHBIX CUCTEM.
20. MNMpumeHeHne HeYeTKMX IKCMEPTHbIX CUCTEM.

21. HeilpoceTeBas napagurMa B MICKYCCTBEHHOM WHTE//IEKTE.

22 VICKYCCTBEHHbIN HEAPOH.

23. OpHoCNOVHbIe N MHOTOC/0MiHbIE UCKYCCTBEHHbIE HEPOHHbIE CETU.

24 O6yuyeHne NCKYCCTBEHHbIX HEMPOHHbIX CETEN.

25 lMepcenTpoHbl. ANTOPUTM 00yYeHUA NepCcenTPoHa.

26 Mpouenypa 06paTHOro pacnpocTpaHeHus.

27. HeveTkune paccy>kgeHnda. MHOrosHayHasa 1 HeYeTKO-3Ha4YHadA NOrvKW.
28 OCHOBHbIe CXEMbI HEYETKMX PaCCy>XXAeHWUA.

29 HeueTKue N10rmyecKune perynsatopbl N UX NPUIOKEHWS.

30 V13BneYveHne HeYETKUX JaHHbIX U 3HAHWIA.

31 HacTtpoiika mogenein NpubAnNXKeHHbIX PacCy>XAeHW Ha /IOTUKY aKcrepTa
6.2. TeMbl NUCbMEHHbIX paboT
MNpuMepHbIe TeMbl pedepaTtos No gucumnianHe «CUCTEMbl UCKYCCTBEHHOIO NHTE//IEKTax:

1 BbluMCNUTEbHbIN UHTENNEKT U TMOPUAHBbIE MOAENN BblUNCAEHNA B N

2 MArkue BblUMC/IEHNSA U X COCTaB/IAOLLNE

3 Hellpo-HeveTKMe, reHeTUKO-HeYeTKME N HEMPO-reHeTUYeCKMe CUCTEMbI

4 OCHOBHble MOHATUA TMOPULHBIX UHTENNEKTYasIbHbIX CUCTEM, UX KNacCumKauusa v nepcneKkTmBbI
pa3BuTus

5 M'MbpuaHble NHTENNEKTYasIbHble CUCTEMbI C 3aMeLLLeHNeM (PYHKLNIA

6 MMbpUaHbIE MHTENNEKTYa/IbHble CUCTEMbI, OCHOBaHHbIE Ha B3aMMOAENCTBUN

7 MonumMopHble TMOPUAHBbIE NHTENIEKTYaSIbHbIE CUCTEMBI

8 VIHCTpYMeHTa/IbHble CPeAcTBa A1 TMOPUAHbBIX MHTENNEKTYas/IbHbIX CUCTEM.

9 MeTo40/10rnsa NOCTPOEHUS TMBPUAHON MOZen cnabo CTPYKTYPUPOBAHHOM CUTYyaLMn Ha OCHOBE
WHTErpaUum HeYeTKON KOrHUTUBHOWM MOJENIN U HEYETKOW MepapXmnyecKon Moaenn npeactaBieHns cnabo
CTPYKTYPUPOBAHHOWK cUTyaLumn

10 CornacoBaHue LKa/ (PaKTOpOB KOrHUTUBHOM MOAENN U MOAENN Mepapxmmn
6.3. POHA OUEHOYHbLIX CPeAcTB

Mpunaraetca K nporpamme

6.4. NepeyeHb BNA0B OLLEHOYHbIX CPeACTB

YKazaHus K BbINOIHEHMIO N1a60paTOpHbIX PaboT, KOHTPO/IbHbIE BOMPOCHI.

7. YYEBHO-METOANYECKOE N M H®POPMALUMOHHOE OBECIEYEHWE
7.1.]PekomMeHyeMas nuTepaTtypa
7.2. lNepeyveHb pecypcoB MHGOPMALMOHHO-TENEKOMMYHUKALWOHHOWK ceTn "HTepHeT"

31  AHgpeiiumkos, A. B. HTennekTyasibHble MHPOPMaLMOHHbIE CUCTEMbI U METO/bI
NCKYCCTBEHHOI0 MHTeNNeKTa :y4ebHUK / A.B. AHgpeiumkos, O.H. AHgpeitunkoBa. — MoCKBa :
NH®PA-M, 2023. — 530 c. + [jon. maTeprasibl [SNeKTPOHHbIN pecypc]. — (BbicLiee
obpasoBaHue: Maructpatypa). — DOI 10.12737/1009595. - ISBN 978-5-16-014883-0. - TekcT :
3NeKTPOHHBINA. - URL: https://znanium.com/catalog/product/1900587 (nata obpalleHus:
16.01.2023). - Pexxum focTyna: no noAnucke.

32 I'Bo3geBa, B. A. Ba3oBble 1 NpUKNagHble MHHOPMALMOHHbIE TEXHOOMUN :y4ebHNK / B.A.
Bo3geBa. — Mocksa : ®OPYM : UIH®PA-M, 2023. — 383 ¢. — (Bbicwuee obpasoBaHue). -
ISBN 978-5-8199-0885-3. - TeKCT : 3NeKTPOHHbIN. - URL.:
https://znanium.com/catalog/product/1893910 (gata obpawieHns: 16.01.2023). - Pexxum gocTyna:
Nno noAnucke.

33 BupcaHcku, 3. eHeTn4YecKue anroputmbl Ha Python : npakTuyeckoe nocobue / 3. BUPCAHCKM ;
nep. ¢ aHrn. A. A. CnvHkuHa. - Mocksa : IMK TMpecc, 2020. - 286 ¢. - ISBN 978-5-97060-857-9.
- TeKCT :3NeKTPOHHbIN. - URL.: https://znanium.com/catalog/product/1210703 (gaTa obpalleHuns:
16.01.2023). - Pexxum gocTtyna: no nognucke.


https://znanium.com/catalog/product/1900587
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34  )Kykos, P. A. A3bIK nporpaMmmupoBaHns Python: npaktnkym :y4debHoe rnocobue / P.A. )KykoB. —
MockBa : MUH®PA-M, 2023. — 216 c. + [lon. maTepuanbl [9NeKTPOHHbIN pecypc]. — (Bbicuiee
obpasosaHue: bakanaspuar). — DOI 10.12737/textbook 5cb5ca35aaa7f5.89424805. - ISBN
978- 5-16-016971-2. - TeKCT : 3NeKTPOHHbIN. - URL.:
https://znanium.com/catalog/product/1915716 (gaTa o6patieHna: 16.01.2023). - Pexxum goctyna:

35 Llenyabko, B. M. OcHOBbI NporpaMMYpoBaHns Ha si3bIKe BbICOKOI0 ypPoBHA Python :yue6Hoe
noco6ue / B. M. LLienyabKo ; KOXHbIN (hefepanbHblil YHUBEPCUTET. - PocTOB-Ha-[0HY ; TaraHpor
:M3paTenbcTBO KOXKHOTO (hefepanibHOro yHnBepcuteta, 2017. - 146 c. - ISBN
978-5-9275-2649-9. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1021662 (gaTta o6patieHna: 16.01.2023). - Pexxum goctyna:

36 Llenyabko, B. M. £3bIK NporpaMmmmpoBaHuns BbICOKOr0 ypPoBHA Python. ®dyHKUMK, CTPYKTYpPbI
AaHHbIX, AONOMHUTENIbHble MOAYNK :yyebHoe nocobue / B. M. LLenyabKo ; KOXHbI
(hegepasibHbIA YHUBEPCUTET. - PocTOB-Ha[JoHY ; TaraHpor : 3gatenscTBo KOXHOIo
(hegepanbHOro yHmMBepcuTeTa, 2017, - 107 ¢. - ISBN 978-5-9275-2648-2. - TeKCT : 3/IEKTPOHHbIN.
- URL: https://znanium.com/catalog/product/1021664 (gata obpaiieHns: 16.01.2023). - Pexum
[OCTyna: Mo MoArnucKe.

7.3.1 MNepeyeHb NporpammHOro obecneyeHms
7.3.1.1 Windows E3EDU Dev UpLSA [[ocyfapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019
CPOK feiicTBuaA 3 rogal
7.3.1.2 OnepaumoHHas cuctema Windows 10 Education [Cy6/MLeH3MOHHbIV forosop Neo
Tr000169903 ot 07.07.2017]

7.3.1.3 Visual studio code [JInLeH3Ma OTKPbLITOro 1 cBO6OAHOI0 NporpaMmMHoro obecrneveHns MIT]
7.3.1.4 Python [Python Software Foundation License]

7.3.2 MNepeyveHb NHHOPMALMOHHBLIX CNPAaBOYHbIX CUCTEM
7.3.3 NepeyeHb 06pa3oBaTe/ibHbIX TEXHOMNOT WA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPNAJIbHO-TEXHNYECKOE OBECIMNEYEHWE ANCUNTINVHBI (MOAYA)
8.1 3aHATNA npoBoAAaTcs B hopme:

8.2 nNpocnywmnBaHns NeKLuii,
8.3 06CyXAeHNA pasNMMYHbIX BOMPOCOB HAa CEMUHAapax v peLleHune 3a4ay Ha NPaKTUYeCKUX 3aHATUAX
8.4 BbINOMHEHNS NHANBUAYAIbHbIX 3aaHNi

8.5 TemMaTM4eCKUne BbICTYN/IEHWS CTYAEHTOB C NPe3eHTaLMAMY MO BblGpaHHbIM pasgeniaM u3yyaemoi
AVCLMMNIIVHBI.

8.6 caMoCTOoATeNIbHON pPaboTbl.
8.7 MNpwn npoBefeHNN NEKLNIA 1 NabOPaTOPHbIX 3aHATUIA NCNOMb3YETCA ayanTopusi, 060pyaA0BaHHAsA
8.8 NpoekTopoM A5 0TO6PaXKeHMs Npe3eHTaLMin U JOCKOWA.

8.9 Mpu npoBeaeHNN NabopaTOPHbIX 3aHATUIA UCMONb3YETCH ANCMIENHDbIA KNace C YCTaHOBMEHHbIM
cooTBeTCcTBYOWMM 1O, HE06X0ANM KOMIMbLIOTEP C YCTAHOB/IEHHbLIM Ha Hem MO ans
AeMOHCTpaunmn nNpeseHTaumii, aygutopmsa JO/HKHA 6bITb 060pyA0BaHa AOCKOMN.

8.10 [Ans npoBefeHUNA 3aHATUIA NCMONb3YIOTCA AUCneliHble Knaccbl Kadeapbl BMK.

9. METOANYECKUWE YKASAHNA ONA OBYYAKO W UNXCA MO OCBOEHUIO


https://znanium.com/catalog/product/1915716
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https://znanium.com/catalog/product/1021664

MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNI

defepanbHOe rocyapcTBEeHHOE 610/PKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHME BbICLLIETO

obpasoBaHUA

«AHIFapCKUMN rocyapCcTBEHHbIN TEXHUYECKUIA
(PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A4.X.H., npodg. CTOMUHA
« 06 » r.

dPusnyeckaa KynbTypa 1 crnopT

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpenneHa 3a Kadegpoi

YuyebHblli nnaH

Keanngukauus
®opma 06yyeHuns
O6uwas

YacoB no yuye6HoMy
B TOM YuChe:

ayIMTOPHbIE 3aHATUS
camocTosTe/bHas paboT

4aCoB Ha KOHTPOJ1b

PacnpejgeneHue 4yacoB AUCLUUNJIMHBI NO CEMecCTpam

CemecTp

(<Kypc>.<CemecTp Ha Kypce>) 1 (11)
Hepenb 17,3

Bua 3aHATwMiA yn en

Nekuyun 17 17
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KoHTakTHas paboTa 17 17
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Yacbl Ha KOHTPONb 4 4

MnToro 36
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Mporpammy coctasun(u):
3aB.Ka., Apowesny N.H.

PeLeH3eHT(bl):
K.M.H., 3aB.Kagp, goueHT., KyrHo 3.3.

Pabouas nporpamma gUCLUNNHbI
®usmyeckas KynbTypa 1 cnopT

paspaboTtaHa B cooTBeTCTBUMN C PIOC:

deaepanbHbIi FOCYAAPCTBEHHbI 006pa30BaTeNbHbIA CTaHAAPT BbICLLIEro 00pa3oBaHmMs - 6akanaBpuat no
HanpasneHnto noarotoskn 15.03.02 TexHonornyeckre malnHbl 1 06opyaosaHue (npmkas MuHobpHayKu
Poccum ot 09.08.2021 r. Ne 728)

coCTaB/ieHa Ha OCHOBaHUM y4ebHOro nnaHa:
15.03.02 TexHonornyeckne malmHbsl 1 060pyL0BaHue
0f,06peHHOro y4yéHbim coBeToM By3a 0T 30.06.2022 npoTokosn Ne 06/22.

Pabouaa nporpamma ogobpeHa Ha 3acegaHun YMC hakynbTeta

Cpok gerictBus nporpammbl: 2022-2026 yu.r.

MpoTtokon ot 04.07.2022 Ne Ne5
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1L UESTN OCBOEHWA ANCUWMNNANHDBI
1.1 Uenbio aucuunanHbl «®dusmndeckas KynbTypa» aBnsetcs opMupoBaHme Gruandeckoii KynbTypbi
NMYHOCTM M CNOCOBGHOCTM HanpaBNeHHONO UCNO/b30BaHMS Pa3HO0OPa3HbIX CPEACTB (hM3NYECKON
Ky/NbTypbl, CNOPTa U Typu3ma 19 COXPaHEHUS U YKPEMNIEHUA 3[40POBbSA, NCUXO(HU3NYECKOI
MOArOTOBKM M CaMONOAr0OTOBKM K OYAYLLENA XXU3HU U NPOECCUOHANLHON AeATENbHOCTHU.

2.3A40AUN
2.1 - NOHUMaHWe CoLMaNnbHO 3HAYMMOCTM (DU3NYECKON KYNbTYpbl 1 €€ PONK B Pa3BUTUM  NINYHOCTU
“ NOArOTOBKE K NPoeccroHabHOW AesTenbHOCTH;

2.2 -3HaHWe Hay4YHO- BMONOrNYECKNX, NefarornyeckKnx U NPakTUUYECKUX OCHOB (HM3NYECKOIA
KYNbTYpbl 1 3[,0POBOro 06pasa Xn3HMu;

2.3 -(hopmMunpoBaHNEe MOTUBALMOHHO-LLEHHOCTHOIO OTHOLWEHMNA K (DU3NYECKOW KyNbType, yCTaHOBKM
Ha 340POBbIM CTWU/b XWU3HWN, U3NYECKOE COBEPLUEHCTBOBAHME M CAMOBOCNMUTAHNE NMPUBbLIYKA K
PEryNAPHbIM 3aHATUAM  (M3NYECKUMUN YNIPKHEHUAMW 1 CNOPTOM;

2.4 -oBNafileHne CUCTEMOI NPAKTUUYECKUX YMEHUI 1N HaBbIKOB, 06ecneynBaroLLINX COXPaHEHNE U
YKpeneHne 340p0oBbs, NcUxmyeckoe 61arononyyue, pa3sute U COBEPLLUEHCTBOBaHMe
NcmMxon3nYecKnx cnocobHoOCTel, Ka4eCTB U CBOMCTB NMYHOCTM,CaMOONpeeNieHne B PU3NYECKONA
KyNbType u cnopTe;

2.5 -NpuobpeTeHne NMYHOTO OMNbITa MOBbIWEHNS ABUTATENbHbIX U PYHKLMOHAbHBIX BO3MOXHOCTEW,
obecneyeHne obueli n NpodeccMoHanbHO-NPUKNAAHON (H3MYECKOo NOATOTOBNEHHOCTHU K
OyayLiein npogeccnun n ObITY;

2.6 -C034aHNe OCHOBbI A1 TBOPYECKOr0 N METOANYECKN 060CHOBAHHOIO UCMOMb30BaHNA
(hM3KYNbTYPHO-CNOPTUBHOWM AEATENLHOCTU B LENAX NOCeAYHLWMNX XXNZHEHHbIX U
NPothecCMOoHanbHbIX AOCTUXKEHWIA.

2.7

3. MECTO gncuunnnimHbl B CTPYKTYPE OOT
Limkn (pasgen) OOTIT: 61.0.41
3.1 TpeboBaHuUsa K NpeaBapuTenbHOW NOArOTOBKe 06yyatoLlerocs:
3.1.1 AucumnnanHa "®usnyeckas KynbTypa " 6asmpyeTcsa Ha nporpamme CpefHel LKONbI.
3.2 AvcumnnnnHbl U NPaKTUKK, ANA KOTOPbIX OCBOEHWE AaHHOW ANCLUUNANUHBI (MOAYNA)
HeobXO0AMMO KakK MpejLecTByoLee:

3.2.1 MoparoToBKa K npoueaype 3aWwuThbl 1 3aliMTa BbIMYCKHON KBa/IM(PUKALUOHHON paboThbl
3.2.2 MopAroToBKa K cgadve u cfiada rocyapcTBeHHOro sk3amMmeHa

4. KOMMNETEHL NN OBYYAIOLWErOCSH, ®OPMVPYEMBbIE B PE3Y/IbTATE OCBOEHMUSA
AVCUNNANHBI (MOAYNSA)

YK-7: CnocobeH noagepXunBatb J0MKHbIV YPOBEHb (DM3NYECKON NOLTOTOBIEHHOCTU ANS
o6ecneyeHns MOMHOLEHHONM coLManbHOW N NpodecCUOHANbHOW AeATENbHOCTH

3HaTb:

YpoBeHb 1 Ha noporoBom ypoBHE 3HaTb METO/bl COXPaHEHNA M YKPenaeHns pr3ny4eckoro 340p0oBbs B
YCNOBMAX NOSTHOLEHHOW COLManbHON M NpodheCCUOHaNbHOW AeATeNbHOCTHN.

YpoBeHb 2 Ha 6a30BOM ypOBHe 3HaTb MeTOAbl COXPaHeHUA N YKPenaeHns pu3nyeckoro 340p0oBbs B
YCNOBUAX MOJTHOLLEHHOM coumManbHOW 1 NpodhecCUOHaNbHOM AeATeNIbHOCTM

YpoBeHb 3 Ha NOBbILLEHHOM YPOBHE 3HaTb METO/Lbl COXPaHEHNA U YKPenaeHs PU3ny4eckoro 3L0poBba
B YC/I0BMAX NOMHOLEHHOW counanbHOM U npogeccnoHanbHow

YMmeThb:

YposeHb 1 Ha noporoBom ypoBHe YMeTb MCMO/b30BaTb CPeACTBA U MeTOAbl PU3NYECKOr0 BOCMUTAHNSA
Ana NpotheccUoHanbHOro pasBuUTMA U PU3NYECKOro CaMOCOBEPLUIEHCTBOBAHUS.

YpoBeHb 2 Ha 6a30BOM YpOBHe YMeTb UCMNO/b30BaTh CPEACTBA U METOAb! (DU3MYECKOr0o BOCNUTAHUA ANA
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NpogeccUoHanbHOro pa3BnUTMA U PU3NUYECKOTo CaMOCOBEPLLEHCTBOBAHMS.

YpoBeHb 3 Ha NoBbILLEeHHOM YPOBHE YMeTb UCMNO/b30BaTh CPEACTBA U METOAbI (DU3NYECKOTO
BOCMUTAHMA 415 NPOMPECCUOHaNbLHOro passuTusd U hn3n4eckoro camoCcoBepLUEHCTBOBaHUS.

Bnagets:

YpoBeHb 1 Ha noporoBom ypoBHe BflafieTb ONbITOM CMOPTUBHOM AeATENbHOCTU U (PM3NYECKOTO
CaMOCOBEPLUEHCTBOBAHNA U CAMOBOCMNUTAHUA.

YpoBeHb 2 Ha 6a30BOM YpOBHE B/iafieTb OMbITOM CNOPTUBHOW LeATeNIbHOCTU U (PU3NYECKOTO
CaMOCOBEpPLUEHCTBOBAHMA 1 CAMOBOCMUTAHUS.

YpoBeHb 3 Ha NOBbILLEHHOM YPOBHE BfafieTb OMNbITOM CNOPTUBHOMN AeATeNIbHOCTU Y PU3NYECKOrOo
CaMOCOBEpPLUEHCTBOBAHNA U CAMOBOCMNUTAHUA.

B pe3ynbTate 0CBOEHUSA AUCLUNANHBI 00yYaloWMUincs LOHKeH

4.1 3HaTb:
4.1.1 eHay4HO-NPaKTUYECKNE OCHOBbI (PU3NYECKON KyNbTYpPbl U CNOPTA;

4.1.2 *BNNSHNE 0340POBUTENbHBIX CUCTEM (DM3NUYECKOT0 BOCNUTAHUS Ha YKpeNaeHne, 340P0BbS
NPoMNaKTUKy NpoeccuoHabHbIX 3a601eBaHNii 1 BPeAHbIX NPUBLIYEK;

4.1.3 +cnoco6bl KOHTPONSA U OLEHKN (PU3NYECKOTO Pa3BUTUS M PU3NYeCKOl MNOArOTOBNEHHOCTH;

4.1.4 enpaBuna 1 cnocobbl NIaHNPOBaHUSA UHANBMAYANbHBIX 3aHATUIA Pa3IMYHON LeNeBo
HarnpaB/1eHHOCTH.

4.2 YMeTb:
4.2.1 *cnonb30BaTb TBOPYECKMN CPeacTBa U MeToAbl (h13MYECKOr0 BOCMUTAHUSA 415 NPOeCCUOHaNbHO-
NIMYHOCTHOTO Pa3BUTUA, (HN3MYECKOr0 CaMOCOBEPLUEHCTBOBAHMUA, (DOPMUPOBaHUS 340POBOT0
obpasa 1 CTUNA XU3HMK;

4.2.2 *BbINONHATb UHAMBUAYaNbHO NOA06PaHHbIE KOMM/EKCH 0340pOBUTENLHONM U aAanTUBHOWA
(hM31Y4eCKON KynbTypbl;

4.2.3 *BbINOMHATL NPOCTeMLINeE NPUEMbl 3aLLUTbl U CAMOOOOPOHBI.

4.3 Bnagethb:
4.3.1 smeTO4aMN (HM3MYECKOTO BOCMUTAHUA N YKPENIEHUS 340POBbA ANS LOCTUKEHUS JOMHKHOIO
YPOBHS PM3MYECKOI NOATOTOBAEHHOCTU K NOMHOLEHHOW COLManbHOW M NPodecCUoHanbHoM
LeATeNbHOCTH;

4.3.2 */ICN0Mb30BaTb OCHOBHbIE MOMIOXEHUS Y METO/bl COLMANbHbIX, 'YMaHUTAPHbIX U 3KOHOMMUYECKNX
HayK NpW peleHnn coumanbHbiX 1 NPoecCMoHanbHbIX 3aay;

4.3.3 scpefiCTBAMM M MeTOAAMW YKPeNnIeHnst MHANBUAYaNbHOTO 340P0BbS, (hM3NUYECKOr0o
CaMOCOBepLLUEHCTBOBAHNSA, LEHHOCTAMMU (HU3NYECKOW KYNbTYPbl IMYHOCTU ANS YCMELWHO’
couManbHO-KYNbTYPHOU 1 NpohecCMOHanbHOW AeaTeNbHOCTH;

4.3.4 *CN0Mb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANCLUMNINH B NPOECCUOHANbHOA
AeaTeNbHOCTU, MPUMEHATb METO/Abl MaTeMaTMUYeCKOro aHann3a u MoaenmpoBaHus,
TEopeTUYECKOro M 3KCNepMMeHTaIbHOTO UCC/elOBaHNS.

5. CTPYKTYPA N COOEPXAHWE AMCUMNAL Hbl (MOAYNA)
Kog HavnmeHoBaHue pa3genos n Cemectp/ Yacos KomneteH- Jlutepatypa WHTe [MpumeyaHume
3aHATUA Tem /Bug 3aHaTus/ Kypc Lun paKT.
Pasgen 1
11 ®UN3NYECKAA
KYNbTYPA B
OBLLEKYNbTYPHOW U
MPO®PECCUOHANBHOW
MnoAroTOBKE
CTYAEHTOB /Tema/
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du3nyeckasa Kynbtypau
CMOPT Kak couuanbHble
(heHOMeHbI obLlecTBa.
CoBpemMeHHOe CoCToAHMEe
(hM3MYECKOW KYNbTYypbl U
crnopta. ®3 Ne 329 «O
(hM3NYECKOW KynbType U
cnopte B Poccuiickoi
degepayunmn». LieHHOCTH
(hM3NYECKOW KYNbTYpbl.
dusnyeckas KynbTypa Kak
yuyebHas gucumnanHa
BbICLUErO
npoeccnoHanbLHOro
06pa3oBaHuMs 1 LLeN0CTHOIO
pasBUTUSA TUYHOCTW.
LLeHHOCTHbIe OpueHTaLuu un
OTHOLLEHWE CTYAEHTOB K
(hM3NYECKOW KynbType K
crnopty. OCHOBHbIe
NONIOXEeHUS opraHun3auum
(h13MYECKOro BOCMUTAHUA B
BbICLLEM YYEOHOM
3aBefleHnn. dunsnyeckas
KYNbTypa MMYHOCTMW.
CyLHOCTb (PU3NYECKOW
KY/bTYpbl KaK cOLManbHOro
nHcTuTyTa. /Nek/

MoaroToBKa K
cobeceoBaHNIO Mo TEME.
Mopbop matepunana gnsa
HanucaHua pedepara. /Cp/
COUNANBHO-
BNONOIrMYECKUNE
OCHOBbI
DUN3NYECKOM
KYNbTYPbI /Tema/

ni1
niz2n2.1
n2.2n3.1

31 32

ni1
niz2n2.1
n2.2n3.1

31 32

0

0

cTp. 5
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OpraHunsm yenoBeka Kak
eflMHas
camopasBuBaroLasca n
camoperynupyowasacs
6uonoruyeckas cmcrema.
CpegcTBa (hmM3nyecKo
KyNbTypbl 1 cropTa B
ynpasieHuu
COBepLUEHCTBOBAHWEM
(PYHKLMOHANbHbIX
BO3MOXXHOCTEN opraHusmMa B
Lensax obecneyeHuns
YMCTBEHHOW N (h13MYECKOM
[es-TeNbHOCTM!.
dusmonornyeckue
MeXaHW3Mbl U
3aKOHOMEPHOCTH
COBepLUEHCTBOBAHMSA
OTAe/bHbIX CUCTEM
opraHusMa nog
BO3/€NCTBUEM
HanpaB/NeHHON (h3UYeCKOM
TPeHUpPOBKK. Bo3gencTeune
NMPUPOLHbIX U COLManbHO-
3KOJIOrMYecKnx (PakTopos
Ha opraHusm u
XU3HeLeATeNbHOCTb
yenoseka. [BuratefnbHas
(hYHKLMSA 1 NOBbILLEHNE
YCTOMNUYMBOCTY OpraHm3ma
yenoBeKa K pas/inyHbIM
YCNOBWAM BHELLHeR cpedbl.
Nex/

MoaroToBKa K
cobece0BaHMIO MO TEME.
Mopbop matepunana gnsa
HanucaHua pegepara. /Cp/
OCHOBbI 340OPOBOIO
OBPA3A XWN3HW
CTYLEHTA.
PN3NYECKAHA
KYNbTYPA B
OBECMNEYEHWNW
300POBbA /Tema/

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

0

0

cTp. 6
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34,0p0BbE YeNoBeKa Kak
LLeHHOCTb U pakTopbl, ero
onpegenstoLLue.
B3anmocssa3sb o6Lieit
KYNbTYypbl CTYfleHTa U ero
06pa3 Xn3HKU. JInyHoe
OTHOLLEHWE K 340POBbI0 Kak
yc/ioBue hopMmnpoBaHus
3[0p0OBOro o6pasa XXu3HW.
Kputepumn athekTnsHoCTH
340p0oBOro obpasa
XXW3HW.340p0BbIN 06pa3
XXU3HW U ero cocTaBnsoLwme
/Nek/

MoaroToBKa K
cobecejoBaHNIO Mo TEME.
Mopbop matepunana gnsa
HanucaHua pegepara. /Cp/
MCUXOPN3INONOTNYE
CKWME OCHOBBbI
YYEBHOIO TPYOJA U
NWHTENNEKTYANIbHOW
OAEATENNBHOCTW
CTYOEHTOB /Tema/

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

0

cTp. 7
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Mcmxounsnonormyueckas
XapaKTepucTunka
NHTENNEKTYaNbHO
LeATeNbHOCTU U y4ebHOoro
Tpyfa cTyjeHTa. AnHamuka
paboToCnoCco6HOCTM
CTYLEHTOB B y4ebHOM rogy
N akTopsbl, ee
onpegenswouime.
OcobeHHOCTH
MCNO/Ib30BaHNA CPeACTB
(hM3NYECKOM KyNbTYpbl AN
onTUMM3aLnn
paboTocnoco6HOCTH,
NpPopMNaKTUKN HEPBHO-
3MOLMOHANbHOIO U
NcmMxon3n4eckoro
YTOM/IEHUS CTY[EHTOB,
NoBbILWEHNA

3 PeKTUBHOCTUN YUeOHOT0
TpyLa.OCHOBHbIE MPUYMNHBI
N3MeHeHns
NcmMxon3n4eckoro
COCTOAHWUA CTYJEHTOB B
nepuogj 3K3aMeHaLnoHHOM
ceccumn. Kputepum HepBHO-
3MOLMOHANLHOIO U
NCcUXoU3nNYecKoro
yTomneHus /Nek/

MoaroToBKa K
cobecefjoBaHMIO MO TEME.
Mopbop matepunana gna
HanucaHua pedepara. /Cp/
YMCTBEHHAA
PABOTOCMNOCOBHOCT b
N MOBbLIWEHWE EE
SPPEKTUBHOCTW
CPEACTBAMN
PUN3NYECKOW
KYNbTYPbl N CIMTOPTA
[Tema/

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

0

0

cTp. 8
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1.6

MeTogmyeckme NPUHLMUNbI
(h3MYeCcKOro BOCMUTaHMKS.
MeToabl (PU3nyeckoro
BocnuTaHns. OCHOBbI
00yYeHNS ABMKEHNAM.
OcHosbl
COBEPLLEHCTBOBaHMNSA
(hM3MYECKNX KaYecTB.
dopmupoBsaHue
MCUXNYECKNX KAYeCTB B
npouecce gm3nye-cKkoro
BocnuTaHus. Obwas
(hn3nueckas NOAroToBKa, ee
Lieniv 1 3agayu.
CneunanbHas (pusnyeckas
nogrotoska. CnoptusHas
NoAroTOBKa, ee Lenu un
3agaun. CTpyktypa
NOAFOTOBMIEHHOCTH
crnopTcMeHa. 3HayeHue
MbILLEYHON penakcaymum.
B03mMOXHOCTb ¥ yCnoBus
KOppPeKLUM hr3nyeckoro
pasBuUTUSA, TENIOCNOXEHNS,
[IBUraTeNbHON 1
(hYHKLMOHaNbHOM
NOAFOTOB/IEHHOCTY
cpeAcTBaMu PU3nMYecKoi
KynbTypbl 1 cnopTa B
CTY[leHYeCKOM BO3pacTe.
dopmbl 3aHATUIA
(hm3nyeckmmu
YAPaXKHEHNAMMN. YYebHOo-
TPEHMPOBOYHOE 3aHATUE
KaK OCHOBHas hopma
06yyYeHns PU3NYECKUM
yNpaKHEeHNAM. 30HbI U
NHTEHCMBHOCTb
(hM3NYECKNX Harpy3oK.
CTpyKTypa un
HanpaBfeHHOCTb Y4e6HO-
TPEHWPOBOYHOTO 3aHATHUA

MoaroToBKa K
cobece0BaHUIO MO TEME.
Mopbop matepunana gna
HanucaHua pedepara. /Cp/
OBWAA ®NINYECKAA
N CNEULNANBHAA
noAroTOBKA B
CUCTEME
®N3NYECKOTI O
BOCMNUTAHWNA /Tema/

cTp. 9

ni1 0
niz2n2.1
n2.2n3.1

31 32

ni1 0
ni2n2.1
n2.2n3.1

31 32
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O6wan hnsmyeckas u 1 3 nil 0
cneuymanbHaa NOAroToBKa B Nn1.2n2.1
cucTeme (PU3NYECKOro n2.2n3.1
BOCNUTaHUA, MOTUBALLUA U 21 32
LiefieHanpasneHHOCTb

CaMOCTOSATE/NbHbIX 3aHATUIN.

OpraHunsauns

CaMOCTOSITE/IbHbIX 3aHATUN

hn3nvecKnmm

YyNpaXHEHUAMU pasnnYHom

Hanpas/eHHOCTU. XapakTep

COfepXXaHuns 3aHATUN B

3aBUCMMOCTM OT BO3pacTa.

OcobeHHOCTH

CaMOCTOSITE/IbHbIX 3aHATUN

NS XKEHLWWH.

MnaHupoBaHue n

ynpasfeHue

CaMOCTOATENbHbLIMU

3aHATUAMU.B3anmMoCBA3b

MeXAy MHTEHCUBHOCTbIO

HarpysoK 1 ypoBHEM

(hn3nyecko

NoAroTOB/NEHHOCTMU.

MrneHa camocToATe/IbHbIX

3aHATUIN. CaMOKOHTPO/Ib 3a

3 (PeKTUBHOCTLIO

CaMOCTOSATENbHbIX 3aHATUIN.

YyacTtue B CNOPTUBHbIX

copeBHOBaHUAX.POpMbI U

cofepxaHue

CaMOCTOSATENbHbIX 3aHATUN.

"paHnuUbl NUHTEHCUBHOCTHU

HarpysokK B yC/N0BMAX

CaMOCTOSITE/IbHbIX 3aHATUN

y 1L, pa3Horo Bo3pacTa

Nex/
MoarotoBka K 1 3 nii 0
cobecefosaHuio. Mogbop ni2n2.1
mMaTepuana gnd HanucaHus Nn2.2n3.1
pedepaTta. /Cp/ 31 32
Pedepar, pesynbraThl 1 4 niil 0
cobecefoBaHuMA /3auéT/ ni.2n12.1

n2.2n3.1

31 32

Pasgen 2
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2.1

2.2

OCHOBblI METOAUVKN
CAMOCTOATENbHbIX
3AHATUN
PN3INYECKMMN
YNPAXHEHUNAMW /Tema
/

OCHOBbI METOANKN
CaMOCTOSITE/IbHbIX 3aHATUN
(hM3NYECKNMHU
YyNpaXHEHNAMN, NUTaHne
Kak (hakTop 340p0OBOro
obpa3sa Xu3Hu. benku,
XUPbI, YrNeBobl,
BUTaMMWHbI, MUHEpPabHbIe
CO/IN KaK OCHOBHblE
NCTOYHWKMN
3HeproobecneyeHns n
XN3HEAEeATENIbHOCTH
opraHm3ama npu 3aHATUAX
hnsnvecKnmm
ynpaxHeHnsMu. dakTopbl
cpefbl, buonoruyeckue
PUTMbI CYTOYHbIE,
HefeNlbHble LupKagHble NX
BANSIHME Ha
XN3HE[EeATEIbHOCTb U
(P3NYECKYH0 aKTUBHOCTb
opraHusma. bopbba ¢
BpPeAHbIMU NPUBbIYKAMMU.

MoaroToBKa K
cobece0BaHNIO MO TEME.
Mopbop matepunana gna
HanucaHua pedepara. /Cp/
NHONBUNAYANBbHbIW
BbIBOP BNAOB CMOPTA
NN CNCTEMbI ®-
ANYECKUX
YMNPAXHEHWW /Tema/

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

0

0

cTp. 11
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:KpaTkasa ucropuyeckas 2 3 nii 0
cripaBka. XapakTepucTuka ni1.2n2.1
0COBEHHOCTEN BO3aelCcTBUSA n2.2n3.1
[JaHHOro BMAaa crnopra 21 22

(cuctembl U3NUECKUX
yNpaxKHeHWiA) Ha
(hn3myeckoe pasBuTme U
MOLrOTOB/IEHHOCTb,
ncuxmyeckme Kayectsa u
CBOMCTBA JINYHOCTH.
MogenbHble
XapaKTepUCTUKM
CNOPTCMEHA BbICOKOI0
knacca. OnpegeneHuve Lenu
n 3afa4y CnopTUBHOW
NOArOTOBKYW (MU 3aHATUN
CUCTEMON (PU3NYECKINX
yNpaxXHeHWA) B yCNO-BUAX
By3a. Bo3MOXHble hopMbl
opraHu3aumnm TPEHVPOBKMN B
By3e. NepcnekTuBHOE,
TeKyllee 1 ornepaTUBHOE
nnaHupoBaHue
noarotoBkn. OCHOBHbIE
MyTn LOCTUXEHUA
Heo6X04UMOW CTPYKTYpbI
MoAroTOB/IEHHOCTU
3aHUmMarwmnxcd. KoHTpoib
32 3 PEKTMBHOCTbIO
TPEHUPOBOYHbIX 3aHATUNA.
CneymnanbHble 3a4eTHbIE
Tpe60oBaHMA 1 HOPMATUBbI
no rogam (cemectpam)
06y4yeHuns No n3bpaHHOMY
BUAY CMopTa Wan CUcTeme
(hM3NYECKNX YNPaXHEeHUI.
KaneHpapb CTyAeH4YeCcKnx
COpPEBHOBaHWIA.
CnopTuBHas
Knaccugukauma n npasuna
CNOPTUBHbIX COPEBHOBAHUN
B M3bpaHHOM BuAe
crnopta.CnopTtuBHasa
Knaccugukauua n npasuna
CMOPTUBHbIX COPEBHOBAHUN
B M3bpaHHOM BuAe cnopTa.
MogenbHble
XapaKTepuUCTUKM
CNOPTCMEHA BbICOKOI0
Knacca. /Nek/
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2.3

MoaroToBKa K 2 3
cobecejoBaHNIO Mo TEME.

Mopbop matepunana gnsa

HanucaHua peteparta. /Cp/
OCOBEHHOCTN

3AHATUN N3BEPAHHbBIM

BNOOM CIMOPTA /Tema/

OC06eHHOCTU 3aHATUI 2 3
n36paHHbIM BUAOM CMOpPTa,
ANarHoCTmKa u
caMogmarHocTuka
COCTOAHUS OpraHu3ma npu
PerynapHbIX 3aHATUAX
husnyecknmmn
YNPaXHEHUAMMW U CNIOPTOM.
BpayeOHbIit KOHTPO/b, €ro
cojepxaHue.
Megarornyecknii KOHTPOSb,
ero cofepxaHue.
CamMOKOHTpO/b, ero
OCHOBHbIEe METO/bI,
nokasatenu u AHeBHUK
CaMOKOHTpONA.
Vcnonb3oBaHne MeTO40B
CTaHAapToB,
aHTPOMOMETPUYECKUX
WNHAEKCOB, HOMOTpamm
(hYHKLMOHaNbHbIX Npoo6,
ynpaXHeHWn-TecToB ANs
OLEHKMN PM3nyeckoro
pa3BUTUA, TENOCNOXEHNS,
(DYHKUMOHANBLHOTO
COCTOAHUS OpraHu3ma,
(hn3n4yecKo
NOArOTOB/IEHHOCTH.
Koppekuuns cogepxaHus un
METOAMNKMN 3aHATUIA
husnyecknmmn
YNpPaXHEHUAMM 1 CNOPTOM
no pesynbtartam
nokasartenev
KOHTpOnsA.BpauebHblii
KOHTPO/b, ero cofepxaHue.
CaMOKOHTpO/b, ero
OCHOBHble METO/bI,
nokasatenu u AHeBHUK
caMOKOHTpons. /Nek/

ni1
niz2n2.1
n2.2n3.1

31 32

ni1
niz2n2.1
n2.2n3.1

31 32

0

cTp. 13
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2.4

2.5

MoaroToBKa K
cobecefjoBaHMIO MO TEME.
Mopbop matepunana gna
HanucaHmsa peepata. /Cp/
CAMOKOHTPO/Ib
SAHUMAK W NXCA
®PNINYECKUMU
YMNPAX-HEHUAMN N
CMNOPTOM /Tema/
CaMOKOHTPO/b
3aHUMaroLLNXCH
hn3nvecKnmm
YNPaXHEHUAMM N CNOPTOM,
cofepxxaHue Bpa4yebHOro
KOHTPO/15,, OCHOBHbIE
MeTO/bl CAMOKOHTPO/IA,
nokasatenv U Kputepun
oLUeHKKN. Koppekuusa
COLEePXaHns N METOAUKN
3aHATUI (U3NYeCKUMU
YNPaXHEHUAMMN U CMIOPTOM.
/Nek/

MoaroToBKa K
cobece0BaHNIO MO TEME.
Mopbop matepunana ans
HanucaHua pedepara. /Cp/
NMPOPECCNOHANBHO-
NMPUKNALHASA
PUN3INYECKAA
NOoArOTOBKA
CTYLAEHTOB /Tema/

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

nii
niz2n2.1
n2.2n3.1

31 32

0

cTp. 14
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2.6

lMpounssoacTBEHHAA
(hr3myeckas KynbTypa.
lMpounssoacTBEHHAA
rMMmHacTnka. OcobeHHOCTH
Bbl6oOpa (hopm, MeTOA0B U
CpeacTB (DU3NYECKOW
KY/nbTypbl 1 crnopTa B
paboyee n cBOOOJHOE BpeMS
cneymnanncTos.
MpodhunakTnka
npogeccnoHanbHbIX
3ab60/1eBaHNMN U
TpaBMaTm3ma cpefcTBaMu
(hM31MYECKOW KYNbTYpbl.
JononHutenbHble cpeacTaa
NOBbILEHNA 06LLEN 1
npoeccnoHanbHoM
paboTocnocobHOCTY.
BaunsHne nHaMBnayanbHbIX
ocobeHHocCTeil, reorpado-
KNMMaTUYeCKNX YCNoBUin 1
OPYTuX PakTopoB Ha
cofepxaHue pm3nyecko
KY/bTYpbl CMeLmnanucTos,
paboTarLnx Ha
npoussoacTee. Posb
Oyaywmnx cneymanmctos no
BHEPEHUIO (PU3NYECKOWA
KYNbTypbl B
NMPOU3BOACTBEHHOM
Konnektmee.lMpogumnakTuk a
npogeccnoHanbHbIX
3aboneBaHni n
TpaBMaTu3ma cpeacTsaMmu
(hU3NYECKOW KyNbTYypbl.
Ponb 6yayLmnx
cneymanncToB no
BHEPEHUIO (PU3NYECKOIA
KYNbTypbl B
NMPOU3BOACTBEHHOM
Konnektuee. /Nek/

MoaroToBKa K
cobeceoBaHNIO Mo TEME.
Mopbop matepuana gnsa
HanucaHua pegepara. /Cp/
PUN3NYECKAA
KYNbTYPA B
MPO®ECCUOHAIBHOW
LEATENNBHOCTW
BAKANABPA /Tema/

ni1
niz2n2.1
n2.2n3.1

31 32

ni1
niz2n2.1
n2.2n3.1

31 32

0

0

cTp. 15
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dunsmyeckasa Kynbtypa B 2 3 nii 0
npogeccnoHanbHo ni.2n2.1
feATeNbHOCTN 6akanaspa, Nn2.213.1
BO3paCTHble 0COGEHHOCTH 31 22

npu 3aHATUAX
(hM3KyNbTYpPOI 1 CNOPTOM,
(hm3nyeckas ak-TUBHOCTb U
CNOPTUBHOE AO/r0NeTHe.
YyeT (hrU3M0N0rnyeckux u
reHAepHbIX 0CO6EHHOCTEN
opraHu3mMa npu 3aHATUAX
(hM3nY4ecKol KynbTypoi un
CNopTOM B
npogeccnoHanbHo
[eATeNbHOCTH
b6akanaspa.yuet
(hM310NOTNYECKMX 1
reHAepHbIX 0CO6EHHOCTEN
opraHu3mMa npu 3aHATUAX
(hM3nY4ecKol KynbTypoin u

CNopToM B
npogeccnoHanbHow
feATeNbHOCTN H6akanaspa.
/Nek/
MoarotoBka K 2 2 nii 0
cobece0BaHUIO MO TEME. ni2n2.1
Mopbop matepunana ans n2.2n3.1
HanucaHua pedepara. /Cp/ 31 32
Pethepat, pesynbTarthl 2 4 ni1 0
cobecenoBaHma /3a4éT/ ni2n2.1

n2.2n3.1

31 32

6. pOHA OUEHOYHbBIX CPEACTB

6.1. KOHTpPO/IbHbIE BONPOCHI U 3afaHuNA

Mo gucumnnanHe «Pusmyeckas KynbTypa» NPOBOAMTCA TeKyllas aTTecTayus B BUAe cobecegoBaHUs v
HanucaHua peepeTta Ha 3afjlaHHYIO0 TeMy.

Bonpochkl ansa cobecefoBaHus

1. ®unsnyeckas KynbTypa: onpegeneHne, pesynbrar A4eaTeNbHOCTM B PU3NYECKON KYNbType, COBOKYMHOCTb
LLeHHOCTeW, NpeAcTaBAAOWNX PUINYECKYIO KYNbTYpY.

2.
. CTpyKTypa (hM3n4eckoii KynbTypbl TMYHOCTH.

© oo ~NOo U AW

KOMNOHEHTHI (hN3NYECKO KyNbTypbl:

OnepaunoHanbHbli KOMMOHEHT OU3NYECKOW KYNbTYPbl MMYHOCTH.
MOTMBaLMOHHO-LEHHOCTHbIA KOMMNOHEHT (hM3MYeCKOl KynbTypbl TMYHOCTMK.

. MpaKTNKO-AeATeNbHOCTHbI KOMMOHEHT (hM3NYECKOW Ky/bTYpbl TMYHOCTH.

CucTtema MOTUBOB B 06/1aCTU KOMMOHEHT ()M3NUYECKOl KyNbTypbl TMYHOCTH.

. LLeHHOCTHbIE OpMEHTALMM N OTHOLLEHWE CTYEHTOB K (hM3NYECKOW KyNbType.

. YPOBHU NPOSBNEHNS KOMMOHEHT DU3NYECKOW KYNbTYPbl TMYHOCTH.

10. CoymanbHble (YHKLUN KOMMNOHEHT (hN3MYECKOWN KyNbTYpPbl TMYHOCTU B YHUBEP-CUTETE.
11. N'omeocTas 3To0....

12. OpraHu3m 3To....

13. NMouemy KocTu aeTeli 60nee 3NacTUYHbI U yNpyru?

14. MocpeACTBOM Yero KOCTU CKeneTa COeAMHATCA MeXay Co60ii?
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15. K Kakomy BUAYy MYCKYynaTypbl OTHOCATCA CKefleTHble MblLULbI?

16. CKO/IbKO MbILUL, HACUMTbLIBAETCH Y YenoBeka?

17. Kakune BOMIOKHa MblLWL, 06n1agatoT 60/1ee ObICTPOA COKPATUTENbHOW CNOCOBHO-CTHIO?

18. Ha uT0 pacliennseTcs rinKoreH npu aHaspoOHbIX npoLeccax 06pa3oBaHMA aHepPrumn?

19. YTto ob6pasyeTcs Npu OKUCNEHUMN YTNIEBOLOB U XNPOB?

20. Kakoli npouecc aHeproobpa3oBaHua o6nagaet 601bWNUMU BOSMOXXHOCTAMMN BO BPEMEHMN?

21. YT1o Takoe 340poBbLe.

22. dakTopbl, ONpeaenatoLLe 340p0BbI 06pa3 XU3HU.

23. Pexxum Tpypa u otabixa.

24. PeXXum cHa.

25. AKTUBHas MbllLieYyHaa AeaTe/IbHOCTb.

26. 3aKkannBaHue opraHumsma.

27. TMrneHnYecKe OCHOBbI 340P0OBOr0 06pasa XXU3HMW.

28. TpohnnakTMKa BPeLHbIX NPUBLIYEK.

29. PaunoHanbHoe nuTaHue.

30. MpuHUMNBI 3aKanMBaHUS.

31. XapakTepucTuKa n pa3HOBUAHOCTM YMCTBEHHOIO TpyJa, ero oT/In4nTe/IbHble 0COBEHHOCTMU.
32. BnmsaHne yMCTBEHHOIO Tpy4a Ha OpraHu3M - OCTPOe U XPOHMUYECKOe.

33. YMCTBEHHOE YTOM/IEHNE 1 YCTaNOCThb.

34. YMCTBEHHOE MepeyToM/IeHNe, ero NPU3HaKkm 1 NpUYnHLI.

35. OcHOBa yMCTBEHHOW paboTOCNOCOOHOCTM M (DaKTOPbI ee onpegenstoLme.

36. I3ameHeHna cocTosiHMA paboTOCNOCOOHOCTUN B TeHEHME TPYAOBOTO AHA. Mepuno-abl paboThl.

37. B3auMoBvsiHME pexxnma TpyA0BOMN feATeIbHOCTU U 6MOPUTMOB Ye/oBeKa.

38. dusnonornyeckne 0Co6eHHOCTM NPOLLECCOB BOCCTAHOB/IEHUS.

39. CywHOCTb aKTUBHOIO OTAbIXa. HazHayeHue nays ans oTAbiXa B TeHeHWe YM-CTBEHHOWN paboTbl.
40. Ycnosus apheKTUBHON OpraHM3aLnum yMCTBEHHOT0 Tpyaa. X cofepxxaHue.

41. XapakKTepucTuka maccoBsoro crnopra.

42. XapaKTepucTrKa cnopTa BbICLLINX AOCTUXEHWIA.

43. XapaKTepucTunka cucTembl (OU3NUYECKNX YNPaXKHEHWNA.

44. YTto Takoe cnopT. Llenb cnopra.

45. Knaccuukayms BmaoB cnopra.

46. CucTeMbl PU3NYECKNX YNIPAXKHEHWIA, XapaKTepucTnKa CUCTEM.

47. OpeBHue Onumnuinckne murpbl. Korga Havyano npoBefeHnsa U B KAKOM ropoje.

48. KT0 ABNseTCA pofoHavYanbHUKOM COBPEMEHHbIX ONMMNUIACKNUX UFP, B KAKOM FO4y OHW COCTOS/INCH
BMepBble.

49. 3umHne Onumnuinckme urpbl. Korga v rae Bnepeblie NPoBEAEHbI.

50. Cnocobbl nepeABMIKEHNA Ha NbDKaX.

51. OxapaKTepusyiite CybbeKTUBHbIE N 0ObEKTUBHbIE MOKA3aTeNM CAMOKOHTPOA?

52. Kakyto MH(OpMaLMI0 0 COCTOAHUN OpraHu3Ma BO BpeMS 3aHATUIN (PU3NYECKUMUN YNIPaXKXHEHNAMUN
CTYZIeHT MO>XeT cobpaTtb npy NOMOLLM CaMOKOHTPONA?

53. Kakue cyLlecTByoT BUAbI AUArHOCTUKKN?

54. Ha 4TO HanpaBs/ieH ¥ YTO BK/OYaET B Cebs BpayeOHbIi KOHTPOb?

55. KakoBo cogepxaHue rnegarormyeckoro KOHTposna?

56. C NOMOLLbIO KaKMX OCHOBHbIX NOKa3aTeNneil MOXHO OLEHUTb YPOBEHb (PYHKLMO-HA/IbHOTO COCTOAHNA
N TPeHNpoBaHHOCTUN?

57. Kak oUeHNTb ()n3nYecKoe COCTOAHME NPU MNOMOLLN TECTUPOBAHUA U KOHTPO/b-HbIX HOPMAaTUBOB?
58. AHTponomeTpuyeckre NpuU3Haky GrU3n4eckoro passuTus. PocT, BeC, OKPY>XHOCTb FPYAHOW KNeTKM,
py4yHaa guHamomeTpusa. MeToguka onpejeneHns apTepuanbHOro fAasneHus.

59. YacToTa 1 pUTMUYHOCTb CEPAEYHbIX COKpALLEHUA B NOKOe M MOC/e HarpysKu.

60. Mpo6bl ¢ 3agep>KKo AbixaHUs (npoba LLTaHre).

61. MeToAnYeCcKMe NPUHLUMBI PU3NYECKOTO BOCNUTaHUS.

62. MeToAbl (hM314ECKOT0 BOCMUTAHUA.

63. dun3nYeckme KayecTsa.

64. ®opMMpOBaAHME MCUXNYECKUX KAYECTB IMYHOCTUN B NpoLecce (Pr3MYECKOro BOC-NMUTAHWS.
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66. O6was puranyeckas NOAroTOBKa, ee Lenn 1 3ajadw.

67. CrneymnanbHasa (mM3myeckas noaroToBKa.

68. MeToAbl CNOPTUBHON TPEHUPOBKM.

69. MeTofbl pasBUTUA BIHOC/IUBOCTU.

70. MeTofbl pasBuUTMUA CUSbI.

71. OCcHOBbI 340p0OBOro 06pasa XXM3HWU, 0340POBUTENbHAA (hU3MYecKan KybTypa MOMOLEXMN.

72. TpodeccrnoHanbHO-NpuKnagHas guanyeckas NoLroToBKa CTYEHTOB YYe6HbIX 3aBefleHNi
rpaXK4aHCKoW aBmaLmu.

73. ®usmyeckas KynbTypa ans paboTHNUKOB YMCTBEHHOIO Tpya.

74. TlpodeccnoHanbHO-NpuKnagHasa usnyeckas nogrotToBka CTyeHTOB BY30B.

75. ®u3nmyeckne Kayectsa CNOPTCMEHOB.

76. CnopT ¥ npogeccMoHanbHO-NPUKNagHas Muanyeckas NoAroToBKa Kak CpefCcTBO MOBbIWEHMNS
paboToCnoco6HOCTH.

77. MpodeccroHanbHo-NpuKnagHasa gusndeckas noagrortoska (MM®r) 6ygywmnx cneymanmcros.

78. CoumanbHO-3KOHOMUYeCcKMe akTopbl, onpegensioline Heo6Xo4MMOCTb U 06-LLY0 HanpaBaeHHOCTb
Mrer.

79. Tpys gucnertyepa ynpasneHns BO34YLLIHbIM ABUXEHUEM.

80. ®opmbl 1 cpeacTBa NPOdeccMoHanbHO-NPUKNAAHON (PU3NYECKOA NOATOTOBKM.

81. MoHATMe 1 3HaveHwne MM OIT.

82. CtpykTtypa MMe®n.

83. Ha popmupoBaHue yero HanpasneHa MMon.

84. ECTb 11 B3aMMOCBA3b MEXAY NPOLLECCOM (YM3NYECKOro BocnuTaHus B By3e u MIM®r. Ecnm ects -
060CHOBaTb.

85. MepeuncnnTb HEOOXOANMbIE YCNOBUA ANA YCNELWHOR peanu3ayum 3agad MMM,

86. ®akTopsl, onpegensawwme cogepxarue MMM (npumepsl).

87. HanpasneHHocTb MM®M (0bwme n cneymanbHbie Tpe6oBaHUA).

88. CneumanbHble Ncnuxodpuanyeckne TpeboBaHMA K cneuunanbHOCTH, N0 KOTOPOW 06yyvaeTcs CTyAeHT
(KOHKpeTn3nposarb).

89. MNMpomn3BOACTBEHHAA TMMHACTUKA, KaK cocTaBHas YacTb MNP, popmMbl 3aHATUIA NPON3BOLCTBEHHOWA
rMMHACTUKOW.

90. OkasaHue nepBoi NOMoOLLM Npu: 06MOPOKe, TENNOBOM yAape, LIOKe, nepesoMax, BbiBMUXax.

6.2. TeMbl MUCbMEHHbIX paboT

Tembl peepaToB
no gucumnnnHe «dusnyeckasa Kynbtypa"

1 OcHOBbI 340p0BOro 06pasa XU3HN CTYAEeHTOB «Pu3nyeckas KynbTypa B 06ecneyeHnm 340poBbA»

2 XapaKTepucTmka 6a30BOi TEXHUKN (U3NYECKUX YNPaKHEHUA «OCHOBbI TEXHUYECKOM MOATrOTOBKMN»
3 «Teopua n MeTonKa (hM3M4eCcKoro BocnuTaHus. MpuHUUNBLI U MeTOAbl 06YYeHUS ABUTATE/IbHbIM
[encTBMeM B npouecce (hM3n4ecKoro socnutaHus. ObyyeHune aBuraTesibHbIM 4eACTBUEM»

4 MpaBnna copeBHOBaHWIA No 6ackeTb6ony

5 «TeopeTUKO-NpakTU4ecKne 0CHOBbI Pa3BUTUA (HU3NYECKUX KAYeCTB»

6 «BbIHOC/IMBOCTb M OCHOBbLI METOAMKWN UX BOCMUTaHUA»

7 «MeTofMKa COCTaB/IEHUSA U NPOBEAEHUA MPOCTENLWNX 3aHATUI PU3NYECKUMU YNPAKHEHUAMMN
rMrMeHNYecKon HanpaB/IeHHOCTU»

8 «CoBpeMeHHOe npeacTasBieHne 0 KpacuBou urype n nponopumsax Tena, MeToanka KoppurmupyoLLei
rMMHACTUKMW, HanpaB/ieHHON Ha ucnpas/ieHve AedeKTOB PUrypbl (TMMHACTUKA 415 NPO6IEMHbIX 30H)»
9 «lMpoheccnoHanbHasa usmyeckas NoAroToBKa ANs CTYLEHTOB B By3e»

10 «MeToAMKa 0340POBUTENBHON M peabunnTaLnoHHON (PU3NYECKON KYNbTy-pbl»

11 «CpepfcTBa (PU3NYECKON KYNbTYpPbl, KOMMNIEKCbl ()U3NYECKOW KYNbTYpPbl U BOCCTAHOBUTE/IbHbIE
MeponpuaTUS B cucteme NponnakTMKM Npogeccno-HanbHbIX 3a601eBaHNn»

12 «Pa3BMTME NMCUXOMOTOPHBIX M NO3HABATENbHbIX CMOCOOHOCTEN 3MOLMOHA/IbHO-BO/IEBOI Cepbl B

npouecce QU3MYECKOro BOCMUTAHUS»
13 «®un3MyecKoe CaMOpOCNUT3HME N CAMOCOPEPLLELCTPOPaHIE B 3[l0pOPOM 06pase XU3HU»
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14 «Oco6eHHOCTY NCMONb30BaHNA CPEACTB PU3NYECKON KyNbTYypbl NS ONTUMMU3AL UM
paboTocnoco6HOCTKU, NPOUNAKTUKN HEPBHO-IMOLNOHA/IBHOTO U NCUXO(PMU3NYECKOTr0 YTOMIEHUS
CTYAEHTOB, NOBbILWEHNSA 3PHEKTUBHOCTM Y4ebHOro Tpyaa»

15 «Jlerkas at/ieTvKa B y4e6HO-TPEeHMPOBOYHOM NpoLiecce ANA CTYAEHTOB TeXHUYecknx BY 3oB»

16 «Pur3myeckas KynbTypa 419 BCEX N ANA KaXKLOT0»

17 «IMeparornyeckme 0CHOBbI METOAMKMN 00YYEHUA NerkKoaT/1IeTUHECKUMM YIIPaXKHEHNAMUN

18 ATnetnyeckas ruMHacTuKa ansa Bcex

19 OpraHn3aLOHHO-NPaBOBbIe OCHOBbI ()M3NYECKOW KYNbTYpbl U CropTa

20 MoHAaTMe TMNOANHAMUN N MEepPbI ee npefynpeXxXaeHuns

21 MeTofMKa KOPPEKLUN CTPOEHUSA Tena Ye/ioBeKa cpecTBaMm PU3NYECKO KynbTypbl U cnopTa

22 MeToAMKa 3aHATUIA (PM3NYECKOM KYNbTYPOI C MHBaANMAAMU U NALaMU C 0CNabieHHbIM 340P0BbEM
23 MNpodeccnoHanbHO-NpuKnagHasa Musnyeckas KynbTypa CTYLEHTOB NPO{ecCMOHanbHOro pasinyHoro
npoguns.

6.3. ®DOHJ OUEHOUYHbIX CPeacTB

Mpunaraetcs

6.4. MepeyeHb BUAOB OLEHOYHbIX CPeACTB

OueHOYHbIe CpefCcTBa TEKYLLET0 KOHTPONS:
-TeMbl peepaTos;
-BONpPOCHI Ans cobecefoBaHMS.

7.YYEBEHO-METOAWYECKOE N NH®POPMALUWOHHOE OBECMNEYEHWNE
7/1.PekomeHfyemMas nuTepaTtypa
7.1.1. OcHoBHag nNuTepatypa

ABTOpbI, 3arnasue M3paTenscTBo, rof

N1.1  Xonogos X.K.,  Teopus 1 meToAnKa (PU3NYECKOT0 BOCMUTAHMUSA U M.: Akagema, 2008
Ky3Heuos B. C. cnopTa: y4yebHoe nocobue

N1.2 TymaHaH I. C. 340pOBbIi 06pa3 XU3HU 1 HU3NYecKoe M.: Akagema, 2008

COBEpLLEHCTBOBaHME: yyeb. nocobue
7.1.2. JononHnTeNbHas nutepartypa

ABTOpbI, 3arnasue M3paTtenscTBo, rof
N2.1 Tpaesckad H. ., CnopTuBHas MeguunHa: yue6Hoe nocobue. Kypc M.: CnoprT,
OonmatoBa T. 1. NeKUWIn 1 NpakTUYeCKne 3aHATUS Yenosek, 2018
n2.2 dkumos A. M., MHHOBaLMOHHaA TPeHPOBKa BbIHOC/INBOCTA B M.: CnopT, 2018
PeB3oH A. C. LMKNMYeCKMX Bugax cnopra
7.1.3. MeToamnyeckne pa3paboTku
ABTOpbI, 3arnasue M3paTenscTBo, rof
N3.1 dApowesny N. H.,, Jlerkas atfetnka B yue6HO-TPEHUPOBOYHOM npouecce AHrapck: AI'TA,
KoHpapatbeB b. ®., CTyleHTOB TEXHUYECKMX BY30B: y4eb. nocobue 2011

Megseges C. T1.

7.2. MepeyeHb pecypcoB MHHOPMALNOHHO-TENEKOMMYHUKaLUOHHOWK ceTn "MIHTepHeT"

31  KartkoBa, A.M. ®unsnyeckas KynbTypa 1 CnopT : y4ebHoe HarnaaHoe nocobue / A.M. KaTkosa,
AN, Xpamyosa. - M. : MMNI'Y, 2018. - 64 c. - ISBN 978-5-4263-0617-2. - TeKCT : 3/1IeKTPOHHbIM.
- URL: https://znanium.com/catalog/product/1020559

32  Ceposa, /1. K. Mcuxonorusa guanyeckon KynbTypbl 1 cnopTa :yyebHoe nocobue / J1.K. Ceposa.
— Mocksa : UIH®PA-M, 2019. — 189 c. - ISBN 978-5-16-108049-8. - TeKCT : 3N1eKTPOHHbINA. -
URL: https://znanium.com/catalog/product/1045189

7.3.1 MNMepeyeHb NporpaMmMHOro obecneyeHuns
7.3.1.1 7zip [GNU Lesser General Public License (LGPL)]

7.3.1.2 Evience [YHuBepcanbHaa o6uiectBeHHas nuueH3ms GNU GPL]
7.3.1.3 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
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7.3.1.4 Office Pro + Dev SL [[ocypapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.5 Google chrome [YHuBepcanbHaa obuiecteeHHasa nuueHsna GNU GPL]
7.3.1.6 Zoom Professional Licenses [Jorosop noctaBku Ne M-033/2020 ot 01.06.2020]
7.3.1.7 Kaspersky Endpoint Security [Jorosop Ne C/1-072/2019 ot 09.12.2019]

7.3.1.8 Windows E3EDU Dev UpLSA [[ocyfapcTBeHHbI# KOHTpakT Ne 442019-004 o1 24.05.2019
CPOK feicTtema 3 roga]

7.3.2 NMepeyvyeHb MHPOPMALNOHHBIX CNPABOYHbIX CUCTEM
7.3.2.1 HayuHasi anekTpoHHasa 6uonunoteka eLIBRARY.RU

7.3.2.2 NPBNC
7.3.2.3 EfMHOE OKHO A0CTyna K MH(OpMaLMOHHbLIM pecypcam

7.3.3 MNMepeyeHb 06pa3oBaTebHbIX TEXHOOTUA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUNANBHO-TEXHWYECKOE OBECNEYEHUWE AUCUNNNNHBI (MOAY NA)
8.1 Mpun n3yyeHnn gncumninHbl «dursnyeckas Kynbtypa» ucnonb3yerca amgurearp Ned, Ha 360
nocajo4HbIX MeCT:

8.2 - cneunanunsmpoBaHHas mMebenb

8.3 - cTon npenogasaTens - 1wt

8.4 - ctyn npenopgasarens -1 wt

8.5 - gocka menosas - 1wt

8.6 - kapeppa -1t

8.7 060py0BaHHbIA MyNbTUMEANNHBIMU CPeLCTBaMU 06YUYEHUA: NPOEKTOPOM,3KPaHOM.

9. METOOAWYECKUWE YKA3AHNA ANA OBYUYAK W MNXCA MO OCBOEHWIO
MeToanyeckne pekomeHgauum no AucumnavHe «®uU3nyeckas Kynbtypa» npegycMmaTpusaet
NEKUNOHHbIN Kypc. B Xofe NeKUMOHHbIX 3aHATUI HEO6XOAMMO BECTU KOHCMEKTMPOBAHME YYeOHOro
matepuana. Obuine n yTBepmBLUMECSH B NPaKTUKe NpaBuna, U NpuemMbl KOHCNEKTUPOBAHUA NEKLUN.
KoHcnekTMpoBaHue nekumnii BefeTCs B CneunasbHO 0TBEAEHHOW 415 3TOro TeTpasm, Kaxablil nucT
KOTOPOW [LO/MKEH MMETb MOJIA, Ha KOTOPbIX AeNalTca NOMeTKU U3 PEKOMEH0BAHHOWN NnTepatypsl,
[JOMONHAKLWME MaTepman NPOCNyLWAaHHOW NeKUUK, a Takxke nofyepkuBaroL e 0ocobyto BaXXHOCTb TEX UK
WHbIX TEOPETUYECKNX MONOXKEHWIA.

Heob6xoguMMo 3anucbiBaTh TEMY W NaH NeKLMIA, PEKOMEHAYEMYIO TepaTypy K Teme. 3anucu paszenos
NeKUMn SOMKHbI UMETb 3ar0/10BKM, NOL3aro/0BKW, KPacHbIe CTPOKM.

HasBaHHbIE B NeKLUW CCbIIKW Ha NePBOMCTOYHMUKN HAZ0 MOMETUTbL Ha NONSAX, YTOObI Npu
CamMoCTOATE/IbHOW paboTe HaNTK 1 BNucaTb MX. B KOHCNEeKTe [OCMOBHO 3anuCbiBalOTCSA ONpeLeneHuns
MOHATUI, KaTeropuii 1 3akoHoB. OCTanbHOE JO/IXXHO ObITb 3aNMCaHO CBOMMM cnoBamu. Kaxzgomy
CTYAEeHTY Heo6Xxo4MMO BblpaboTaTb M UCNONb30BaTh AONYCTUMbIE COKpaLLeHUs Hanbonee
pacnpoCTPaHEHHbIX TEPMUHOB U NOHATUIA.

B KOHCNeKT cnefyeT 3aHOCUTb BCE, YTO Npenojasarte/ib NULLIET Ha JOCKe, a TaKXXe PEKOMeHLyeMble CXeMbl,
Tabnmubl, gnarpaMmmbl u T.4.

CobecefoBaHMe CO CTyAeHTaMn NPOBOAUTCA B Havase fekuun. Bonpocol 3a4a0Tca Ha TeMbl, CBA3aHHbIE C
N3y4aemMon ANCLUUNANHON 1 paccunTaHHbIe Ha BbIICHEHME 06beMa 3HaHWUIA 00yYatoLLerocs no
onpegeneHHon Teme. CobecefoBaHne NPOBOAMUT NpenojaBaTte/ib B BUAE YCTHbIX BONPOCOB U OTBETOB.
CTyZeHTbl CaMOCTOSATE/IbHO BbIGUPAIOT TEMbI pe(hepaToB Ha NepPBOM NEKLUN CEMECTPa, OnpesenseTcs gata
cAauun peepaTa Ha MPOBEPKY Mpenojasartento. Pedepar CUMTAETCA «3aUTEHHbLIM» UM «HE 3a4TEHHbIM»

COrNIacHO KpMTEpUsSM OLEHKU. B cnyyae He 3aueTa, CTYAeHT JO/DKeH CAaTb pedepar ¢ y4eToM BCex
3aMpLiumMii 2 Heaenu Lo Hayana ceccun
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defepanbHOe rocyaapcTBeHHoe 6101KeTHOe 06pa3oBaTe/IbHOE YUPEXIeHME BbICLIErO

obpasoBaHuUA

«AHrapcKuin rocyapCTBeHHbIN TEXHUYECKUIA
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YTBEP

MpopekTop,
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TexHonorna MalMHOCTPOEHUS

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)
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YuyebHblli nnaH

MalnHbl N annapaTtbl XUMUYECKUX NPOU3BOLACTB
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15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue

Keanngukauus 6akanaBp

®opma 0by4eHus OYHasd

O6uwas 4 3ET

Yacos no yyebHomy 144 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3K3ameHbl 7
ayAUTOpPHbIe 3aHATUSA 68 KypCcoBble paboTbl 7
camocTosTesnbHas paboTa 40
YacoB Ha KOHTPO/Ib 36

PacnpepgeneHne 4acoB AUCLUN/IUHBI NO CEMecCTpam

(ckypes <Comeranapessy 1 (A1)
Hepenb 17,3
Bua 3aHATwMiA yn e
Nekuyun 17 17
NabopaTopHbie 17 17
MpakTnyeckune 34 34
B Tom yucne B popme 8 8
npakT.NOATOTOBKM
MToro aya. 68 68
KoHTakTHas paboTta 68 68
Cam. paboTa 40 40
Yacbl Ha KOHTPONb 36 36

nToro 144

144

MToro
yn PN
17 17
17 17
34 34
8 8
68 68
68 68
40 40
36 36
144 144
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Mporpammy coctaBun(u):
KTH, [lekaH TexHonornyeckoro pakynbreTa, leMeHTheB A.W.

PeLieH3eHT(bl):
KTH, [NepBblii 3aM. reH. gupekTopa AO "UpKyTckHumxummal”, Ky3sHeuos KA.

Pabouas nporpamMma AUCLUNAUHBI
TexHONornsa MalnHOCTPOEHUS

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaB/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4eckme malunHbl N 060pyL0BaHME
0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., aou., Jllebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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1L UESTN OCBOEHWA ANCUNTMTNNHDBI
1.1 HayuuTb M NOATrOTOBMTb CTYAEHTOB MPOEKTMPOBATb TEXHONOTMYECKME NPOLLECChl M3TOTOBNEHNS
AeTaneil annapaToB paboTalLMX B LUMPOKOM AuMana3oHe AaBneHuid n Temnepatyp, B
pa3Ho06pa3HbIX TEXHONOTMYECKNX CPefax;
1.2 3HaTb COBPEMEHHbIE LOCTUXKEHUA B XMMUUYECKOM MaLUUHOCTPOEHWUM;
1.3 npyvMeHsTb KOMMNAEKCHbI NOAXO0[ K PeLleHM0 NPaKTUUYecKnx 3agad;

1.4 yunTbiBaTb 0COGEHHOCTU XMMUYECKOTO MalMHOCTPOEHUS.

2.3A0AUYN
2.1 OcBoMTb METOAMKY aHann3a 06beKTa NPon3BoACTBa (AeTanb, C60pPOYHas eanMHNLIA) C
TEXHOI0TMYECKOWN TOYKUN 3PEHUS;

2.2 0CBOWTb METOAMKY pa3paboTKu M HOPMMPOBAHUS TEXHONOTMYECKOTO NpoLiecca N3roToBMeHUS
AeTanu U X PeMOHTA, OCHOBHbIE TEXHONOTMYeCKMe NPOLLeCcChl M3rOTOBNEHUS AeTanu;

2.3 0CBOWTb COOPKY U UCMbITAaHNE XMMNYECKOr0 060pyA0BaHNS.

3. MECTO AnCumninnHbl B CTPYKTYPE OON

Llmkn (pasgen) OOMM: 61.B.01

3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyaroLLerocs:
3.1.1 TexHuyeckas mexaHuKa
3.1.2 MeTtponorusa, ctaHgapTnsauuns n ceptugukanms
3.1.3 TexHONOrnsa KOHCTPYKLMOHHbLIX MaTepuanos
3.1.4 MarepnanosefeHune
3.1.5 TeopeTnyeckas mexaHuka

3.2 AvcunnnuHbl U NpakTUKW, 4NS KOTOPbIX OCBOEHWE AAaHHOW ANCLUMNAUHbLI (MOAYNSA)

HeobX04MMO KaK npeflecTBytoLLee:

3.2.1 TloproToBKa K cfaye 1 cgaya rocyfapCTBeHHOro aKk3ameHa
3.2.2 lMopgrotoBKa K npoueaype 3alnTbl 1 3aWmTa BblMyCKHOW KBaNU(pUKaLNOHHON paboTsbl
3.2.3 TllpousBofcTBeHHas npakTuka: MNpeagmniomMmHasa npakTmka

4. KOMMETEHUWMW OBYUAKOWEIOCA, POPMUNPYEMBbBIE B PE3YJIbTATE OCBOEHWA
ANCUNNNTNHBI (MOA4YNA)

MK-6: CnocobeH o6ecneymBaTb TEXHONOTUYHOCTb KOHCTPYKLMUIA MalWlMHOCTPOUTENbHBIX U3LENUN
3HaTh:
YpoBeHb 1 OCHOBHble NpUHLUMbLI paboTbl B coBpeMeHHbIX CAD-cucTeMax
YpoBeHb 2 HOPMATUBHO-TEXHUYECKME U PYKOBOAALLNE AOKYMEHTbI B 06/1aCTV TEXHONOTMYHOCTH
YpoBeHb 3 OCHOBHble NOKa3aTeNn KOMYeCTBEHHOW OLEHKM TEXHOOMMUYHOCT KOHCTPYKL MK

MaLIVHOCTPOUTENbHBIX U3LENNiA

YMeThb:

YpoBeHb 1 wucnosnb3oBatb CAD-cucTeMbl AN BbIABNEHNA HETEXHONOTMYHBIX 3/IEMEHTOB KOHCTPYKL MK
MaLlNHOCTPOUTENIbHbIX U3AeNnii

YpoBeHb 2 pa3pabaTbiBaTh C npumMmeHeHnem CAD-cucTem NpeaioXeHUs No NoBbILWEHUIO
TEXHOMOTMYHOCTN KOHCTPYKLUMN MaLIMHOCTPOUTENbHbIX U3AeNNi

YpoBeHb 3 paccuUMTbiBaTb OCHOBHbIE NOKa3aTeNn KONMYeCTBEHHOM OLEHKU TEXHOOTMYHOCTH
KOHCTPYKLUN MALLINHOCTPOUTENbHBIX U3LENNiA

Bnagets:

YpoBeHb 1 CNOCOGHOCTbIO aHanM3npoBaTtb ¢ NnpumeHeHnem CAD-CUCTEM TEXHONOTMYHOCTb
KOHCTPYKLUN MALLINHOCTPOUTENbHBIX U3LENNiA

YpoBeHb 2 CNOCO6GHOCTbIO KaYeCTBEHHON M KO/IMYECTBEHHOM OLLEHKMN TEXHONOMMYHOCTU KOHCTPYKL MK
MaLIVHOCTPOUTENbHBIX U3LENNiA
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YpoBeHb 3

CNoco6HOCTLIO pa3paboTky ¢ npumeHeHnem CAD-cucTem npeasoXeHnidi No NoBbIWEHNS
TEXHONOTMYHOCTM MaLLUVHOCTPOUTENbHbBIX U3AeNnii

MK-7: CnocobeH pa3pabaTtbiBaTb C ucnosib3osaHnem CAD- cMCTeM TeXHONOTUYECKNE NMPOLECChHI

3HaThb:
YposeHb 1
YpoBeHb 2

YpoBeHb 3
YMeThb:
YposeHb 1

YpoBeHb 2

YpoBeHb 3
Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

YMeThb:

YposeHb 1
YpOBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

N3roToBNneHNA MallMHOCTPOUTENTbHbIX I/I3,EI,€I'IVII7I

TeEXHN4YeCKune Tpe6OBaHI/IF|, npeasABAAeMble K MalUMHOCTPOUTENNbHBIM N3AENNAM

OCHOBHbIE METOAbl KOHTPO/1A TEXHNYECKNX Tpe6OBaHI/II7I, npeabAaBnAeEMbIX K
MallNHOCTPOUTENNbHbLIM U3AENNAM; CHOBHbIE TEXHOTOTNYECKNE CBOIiCTBa KOHCTPYKLWOHHbBIX
MaTepnanoB MallMHOCTPOUTENBbHbIX VI3,EI,€I'II/IIZ

TUNoBble TEXHONOrn4eckme npoueccbl N3AroToBIEHNA MalLMHOCTPOUTE/IbHBIX VI3,£I|efIVI|7I

BbIGMPATb CXEMbI KOHTPONA TEXHUYECKMX TpeboBaHWi, NpeabaBAsSeMbIX K
MalIMHOCTPOUTENbHBIM U3LENNAM

ncnonb3oBatb CAD-CUCTEMbI A5 BbIABNEHNS KOHCTPYKTUBHbIX 0CO6EHHOCTEA
MallMHOCTPOMTENbHbIX N3AeNNiA, BAUAIOLMX Ha BbIGOP MeToAa MOMyYeHUs NCXO4HOM
3aroTOBKM

BbIGMpPaTb B/, METOA MOSYYEHMUSI N OCHOBHble TPE6OBaHMS K KOHCTPYKLUN UCXOHO
3aroTOBKM AN MalWMHOCTPOMTENbHbIX N3aeNnii

CNOCOBGHOCTbLIO OnpeAeneHns Tuna NPou3BOACTBAa MALLMHOCTPOUTENIbHbLIX U34eNnii
CNOCOBHOCTLIO BbIGMPaTh CXeMbl 6a3MPOBaHNS ¥ 3aKPENIeHNA 3aroTOBOK W AeTanei
MaLlNHOCTPOUTE/IbHbIX U3AeNnii

CNoco6HOCTLIO pa3pabaTbiBaTb € Ucnonb3oBaHnem CAD- cuCTeM TEXHOOTNYeCKme
npoLeccbl N3roTOBNEHNS MALUMHOCTPOUTENbHBIX U3LeNnK

MK-8: CnocobeH KOHTPO/SIMPOBATL TEXHONOTNYECKME NPOLLECCHl U3rOTOBEHUSA
MalMHOCTPOUTENbHbIX U3AENUIA cpefHEN CNOXHOCTU U YNpPaBisiTh UMK

napameTpbl ¥ PeXMUMbl TEXHOMNOTMYECKUX NPOLLECCOB M3rOTOBNEHMA MALLUHOCTPOUTEIbHbIX
n3aenunii

BUAbI U MPUYNHDBI 6paKa npn N3roToBAEHUN MaLLNHOCTPOUTENBbHbIX VI3,CI,€1'IVIIZ

TexXHonornyeckme HakTopbl, Bbi3blBatOLLE NOrPELLIHOCTI U3rOTOBAEHUS
MallMHOCTPOUTENbHbIX U3aeNnii

BbISIBNATb MPUYMHbI Gpaka NpW M3roTOB/EHMW MaLLMHOCTPOUTENbHbBIX U3AeNnii
BbISIBNATb TEXHONOTMYECKMe (DaKTOPbl, Bbi3blBatOLLME NMOFPELLIHOCTY U3rOTOBAEHUS
MallMHOCTPOMTENbHbIX U3aeNnii

0hopMANATb JOKYMEHTALNIO Ha TEXHONOMMYECKMEe NPOLLECChl N3rOTOBIEHUS
MallMHOCTPOUTENbHbIX N3aeNnii

CNOCOBHOCTLIO BbIABNATL NPUUNHBLI 6paka Npu U3roTOBAEHUW MALNHOCTPOUTEIbHbIX
n3aenunii

OCHOBHbIMU npuHunnamm paboTel B CAD-cuctemax

CMOCOGHOCTLH KOHTPONMPOBAThL TEXHOIOTMYECKNIA NPOLLECC M3FOTOB/EHUSA
MallMHOCTPOUTENbHbIX U3AENNi

B pe3ynbTaTe OCBOEHUSA AUCLUNNUHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:
4.1.1 TexHONOrMYHOCTb U3AENWIA N NPOLLECCOB UX M3FOTOB/IEHUS;

4.1.2 TeXHUYECKOe OCHalleHMe pabouymx MecT C pasmMeLLeHUeM TeXHONOrM4ecKoro obopysoBaHus.

4.2 YMeTb:
4.2.1 KoHTponmpoBaTtb COO/MOAEHNE TEXHONOTMYECKON ANCLUMINHBI NPU U3TOTOBNEHUN U3LENNA;

cTp. 4
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4.2.2 ocBamBaTb BBOAMMOE 060pyL0BaHue;

4.2.3 npoBepsTb TEXHUYECKOE COCTOSIHME M OCTATOYHbIA pecypc TEXHONOTMYECKOro 060pyL0BaHMs,
OpraHu30BbIBaTb NPOMUNAKTUYECKUA OCMOTP U TEKYLL WA PEMOHT 060pYyA0BaHNS;

4.2.4 NpUMEHATb COBPEMEHHbIe MeTO/bl ANS Pa3paboTKM Mano0TX0AHbIX, 3Heprocobeperakmnx n
3KONOTNYECKN YNCTbIX MALLIMHOCTPOUTENbHbLIX TEXHONOTWIA, 06ecneynBatoLLMx 6e30NacHOCTb
XN3HEAesATEeNbHOCTW NOAEA N UX 3aLUTY OT BO3MOXHbIX NOCNeACTBUIA aBapuid, KatacTpod u
CTUXWIAHbIX 6eCTBUIA;

4.2.5 yMmeTb NPUMEHATb CNOCO6bI PaLMOHANbHOTO UCMOMb30BAHNS ChIPbEBbIX, 3HEPTeTUUECKUX U APYTUX
BMAOB PECYPCOB B MALLUWHOCTPOEHUN;

4.2.6 COCTaBNATb TEXHUYECKYH AOKYMEHTauM (rpauku paboT, MHCTPYKLMU, CMETbI, NaHbl, 3asBKK
Ha MaTepuanbl 1 060pyA0BaHNE) U MOAFOTaBNMBATb OTYETHOCTb MO YCTAHOBAEHHbLIM (hopmam,
noAroTaBNMBaTb AOKYMEHTALMIO ANS CO34AHNSA CUCTEMbI MEHE)KMEHTA KauecTBa Ha NPeAnpuaTum;

4.2.7 NpUMeHsTb CTaHAAPTHbIE METO/bl pacyeTa NpM NPOEKTMPOBAHUM feTaneli u y3noB nsnenuii
MallNHOCTPOEHUS.

4.3 Bnapertb:

4.3.1 HaBblkamMu pa3pabaTbiBaTb Pab04yt0 MPOEKTHYI U TEXHUYECKYH JOKYMeHTauunt, 0hopMasaTh
3aKOHYEHHbIE NPOEKTHO-KOHCTPYKTOPCKME paboThbl C MPOBEPKOW COOTBETCTBUS pa3pabaTbiBaeMbix
NMPOEKTOB N TEXHUYECKON JOKYMEHTaLUn cTaHAapTaM, TEXHUYECKUM YCIOBUAM U APYTUM
HOPMAaTUBHbIM [JOKYMEHTaM;

4.3.2 MeToAaMW KOHTPONs KayecTBa U3AeNnii 1 06beKTOB B chepe NpoecCroHanbHOW AeaTeNbHOCTH,
NPOBOANTL aHaNW3 NPUYNH HapyLLEeHWA TEXHONOTMYeCKMX NPOLLECCOB B MALUMHOCTPOEHUM 1
pa3pabaTbiBaTb MEPOMPUATUSA MO UX NPEAYNPEXAEHNIO.

5.CTPYKTYPA N COAEPXAHWE JaNCUNNNNHBI (MOAYNA)
Kog HaumeHoBaHue pasgenoB u1  Cemectp/ UYacos KowmneTeH- Jluntepatypa WHTe [pumeyaHue
3aHATUA Tem /Buf 3aHATMSA/ Kypc Lmm paKT.
Pa3pen 1 BeepeHue. Lienv n
3afiaum ANCLMIMINHBI.
11 OCHOBbI NPOEKTNPOBAHNA
TEXHO/IOTNYECKNX
npoueccos. /Tema/

BeegeHue. 7 7 MK-6 NK- nii 0
MpOn3BOACTBEHHbIN 1 7 MNK-8 N1.212.1N3
TEXHO/I0TMYECKNIA 1 N13.2
npotecc B 31 32
MalinHocTpoeHnmn.basmpo

BaHue AeTaneir. TOYHOCTb

06paboTKm

petanein.Kayectso

MOBEPXHOCTM MpK

06paboTKe. 3aroToBKM Ans

M3roToBMEHNA AeTanei

MaLLuH.

MHCTpyMeHTaNIbHbIE

martepuansl.loHAaTME O

TEXHNYECKOM

HOpMUpoBaHUK. Pacuet

OCHOBHOrIO

(TexHOI0rMyecKoro)

BpeMeHW.[1poeKTMpoBaHue

TEXHO/IOTMYECKOTO

npouecca. /Nek/
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OnpepgeneHune Tuna
NPOn3BOACTBA eANHUYHOE,
CepwuiiHoe,
maccosoe.Bblbop meTofa
1 cnocoba nonyyveHums
3aroToBOK B
MallnHocTpoeHnn.Paspab
0TKa MapLUpyTHOW KapTbl,
3CKMU3bl onepauunin. Metog
o0bpaboTku fetaneid. /Mp/

OnpepeneHne XecTKkoCcTH
cuctembl «CMWA». /Na6/

MpOn3BOACTBEHHbIN 1
TEXHONOrMYEeCKUii
npouecc B
MallMHOCTpoeHuNn.basnpo
BaHue AeTaneil. TOYHOCTb
00paboTKM geTanei.
3aroTtoBku gns
N3roTOBNEHUA AeTanei
mMawmH. CoBpeMeHHbIe
NHCTPYMEHTasIbHbIE
martepuansl. Bsanmocsasb
pexuma u cnocoba
06paboTKu C
LLIEpOX0BaTOCTbIO
nosepxHocTu.MoHATHE O
TEXHNYECKOM
HOpMUpoBaHUKU. Pacuet
OCHOBHOTO
(TexHOIOrMyeckoro)
BpeMeHun. B3anmocsAasb
MeTofa 1 pexuma
06paboTKM C TOYHOCTLIO
nony4vaemMblx
nosepxHocTei. /Cp/

Pasgen 2. TexHonorus
06paboTKM AeTaneii.

16

12

MK-6 MNMK-
7 MNMK-8

MK-6 MNMK-
7 MNMK-8

MK-6 MK-
7 MNK-8

ni1
n1.2n2.1n3

1 13.2

31 32

ni1
n1.2n2.1n3
1 13.2
31 32
ni1
n1.2n2.1n3
1 N13.2
31 32

0

cTp. 6
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2.1

O6paboTKa HapyXHbIX
LUANHLPUYECKMX
NMOBEPXHOCTEW AeTanel
(ten
BpaLeHuns).O6paboTka
BHYTPEHHMX
LUUNUHAPUYECKNX 1
OpYTrUX NOBEPXHOCTEMN
netanei
(oTBepcTuniA).O6paboTKa
pe3b60BbIX
NOBEPXHOCTEN.TEXHONOIM
A NPeAnockI/IKK Bbibopa
mMeTofa 06paboTKu
NNOCKNX
noBepxHocTen.MeTogbl
M3roTOB/IEHNSA TUMOBBIX
fetanei
mawwmH.O6paboTKa
CNTOXHBbIX
nosepxHocTel.O6paboTKa
3y6yartbix
nosepxHocTel. /Tema/

M3rotoBneHue aetanei 7 7
Knacca “Ban”.O6paboTka
fetanein knacca “Btynka”,
“Ounck”.Buabl pessbb, ux
HasHauyeHue un
Knaccupukaumnsa.O6paboTk
a NN0CKMX
nosepxHocTel.O6paboTKa
KOPNYCHbIX
petaneii.O6paboTka
(haCOHHbIX
noeepxHocTeli.O6paboTKa
3ybuaTbiX MOBEPXHOCTEW,
NX Ha3HAYEHMNE U
xapaktepucTtuka. /Jlek/

Pa3paboTka 7 12
TEXHONOTMYEeCKON KapThbl.
BbiGop peXxmmMoB pe3aHus.
HopmupoBaHue.Bbibop
6a3 u pacuer
MOrpeLHoCcTy
6a3uposaHuna.OnpegeneHu
e NpUnNycKoB Ans
pasIMYHbIX CNOCO60B
06paboTKN. TEXHONOTUYHO
CTb JeTanei un
KOHCTPYKLMI. AHanm3
TexHonornyHoctu. /Mp/

MK-6 MNMK-
7 MNK-8

MK-6 MNMK-
7 MNK-8

ni1
n1.2n2.1n3

1 N13.2

31 32

ni1
n1.2n2.1n3

1 N13.2

31 32

0

cTp. 7
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31

BnuaHue pexunma pesaHus 7 8
Ha Ka4yecTBo
nosepxHocTn. /Na6/

AHanns 7 16
TEXHO/IOTUYHOCTH.
Mpucnocobnexuns
MeTanopexyLLnx
cTtaHKkoB.CTporaHue,
fon6nexHue,
(hpe3epoBaHue,
wnnosaHme. Tunusayns
TEXHOJIOFNYECKMX
npoueccos.MatemaTnyeck
0e MOJeNnMpoBaHue npu
N3roTOB/IEHUMN AeTanei Ha
cTaHkax ¢ YUny. /Cp/

Pazgen 3. Knaccugmkaums n
aHaIn3 XVMMYECKOro
06opyaoBaHus.

TexHONOrMyecknin aHann3
XUMUYECKOTO
obopypoBaHuA. TexHoNnoru
S U3roTOB/IEHUA AeTanen B
XUMMNYECKOM
MawmnHocTpoeHun.Knaccu
(hMKaumsa n TeXHUYecKas
opraHusaums c60poYHbIX
paboT XMMUYECKNX
annapatos. /Tema/

Knaccugpukaymsa 7 3
HethTEXMMUNYECKONA
annapatypbl. OCHOBHble
maTepuansl gns ee
N3roToBfieHMs.Pacyert u
TEXHO/IOTMYECKUI aHanu3
XUMUYECKMX annaparos u
NX 3N1eMeHTOB. TEXHONOT N
N opraHusaumns cbopku.
KoHTponb npu
NpoBefeHNN NPOLLEeCCOB
coopkn. TexHonorus
COOPKM OCHOBHbIX
XUMMNYECKUNX

annaparos. //1ek/

MK-6 MNMK-
7 MNMK-8

MK-6 MNMK-
7 MNMK-8

MK-6 MNMK-
7 MNMK-8

ni1
n1.2n2.1n3
1 13.2
31 32
ni1
n1.2n2.1n3
1 13.2
31 32

ni1
n1.2n2.1n3

1 N13.2

31 32

0

0

cTp. 8
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©EONDOEWN R

Mpouecc cbopku
KOXYXO0TpYbBHOro
TENN006MEHHNKA.
CocTaBneHune cxembl
coopku.TexHnueckas
LOKYMeHTauusa Ha
c60opoyHble paboThbl
MallWH 1 annapaTos
XUMUYECKOTO
npoussogcTtea.CocTasneH
ne cXembl COOPKHU
XUMUYECKMNX
annaparos. /IMp/

Pa3paboTKa TEXHONOTUK
06paboTKmM pgetanei
Knacca “Ban” unn
“Ouck”. [Na6/

Twunosble annaparbl
XUMUYECKNX
Nnpon3BoACTB.M3roToBsieHN
e TUNOBbIX JeTanen
XMMUYECKMX annapaTos.
Mony4yeHune getanen u3
nonnmMepos.JoKyMeHTaum
S Ha NpoBefeHune
cbopouHbIX paboT. ECTA,
ECKA. /Cp/
lMpoekTnpoBaHue
TEXHO/I0rMYecKoro
npotecca U3roToBeHns
ANNUNTUYECKUX

annw,. /KP/

/9K3ameH/

6  MK-6MK-
7 MK-8
2 MK-6 MK-
7 MK-8
12 TK-6 MK-
7 MK-8
2 MK-6 MK-
7 MK-8
34 TK-6 MK-
7 MK-8

ni1 0
n1.2n2.1n3

1 13.2

31 32

ni1 0
n1.2n2.1n3

1 N3.2

31 32

ni1 0
n1.2n2.1n3

1 N13.2

31 32

ni1 0
n1.2n2.1n3

1 13.2

31 32

ni1 0
n1.2n2.1n3

1 N3.2

31 32

6. POHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpO/bHbIE BONPOCHI U 33aHuns

10 3aroToBKW 415 U3roTOBNEHUA AeTanell B MalWMHOCTPOEHWNN;
11. MpunycKn Ha MexaHUYeckyt 06paboTKy, 06Llas XapakTepuCcTuKa;

12. PacyeT npunycka Ha MeXaHU4ecKyt 06paboTKy;
13. CTpyKTypa HOpMbl BpeMeHU Ha 06paboTKy;
14. PacyeT OCHOBHOIO BpeMeHu Ha 06paboTKy;

MpOn3BOACTBEHHbIA M TEXHONOTMYECKUIA NPOLLeCChl B MaWWMHOCTPOEHUW, CTPYKTYpa, aTanbl;
Onepavus, ycTaHoB, no3uuus;
TexHONOrM4YeckKunin 1 BCNOMOraTebHbll Nepexoga;

Buabl Nnpon3BOACTBa, UX TEXHOMNOTMYECKME 0COOEHHOCTH, (DOPMbI OpraHu3aumm;
MpuHUKMnbl 6a3upoBaHus feTaneil, Buabl 6as;
MpucnocobneHnsa gna 6asMpoBaHnsA, UX 3NEMEHTI;
JKOHOMMYeCKas TOYHOCTb MexXaHU4YeCcKoin 06paboTKu;
MorpelwHocTb 06paboTKK, 3aBUCALLAA OT CUSIbI Pe3aHUs;
MorpewHocTn 06paboTKKM, He 3aBUCSLLME OT CUJbI Pe3aHns;

cTp. 9
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
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MpUHLMMBI NPOEKTUPOBAHMA NPOLECCOB MEXaHNYeCKO 06paboTKu;
TexHonornyeckas OKyMeHTauma npu MexaHU4eckoin o6paboTke (CTPYKTypa, CoAepXKaHue);
PacueT peXmma pesaHus nNpyu MexaHW4ecko o6paboTke;

Tunusayma TeEXHONOTMYECKMUX NMPOLECCOB B MAWMHOCTPOEHUN, LEeNn, MeTOAUKE;
TexHONornsa n3roToBeHNa BanoB, 3aroTOBKMW, NOC/eL0BaTe/IbHOCTb OnepaLuii;
TouyeHMe Hapy>XHbIX NOBEPXHOCTEN BpaLLeHNS;

OTaenka Hapy>XHbIX NOBEPXHOCTEN BpaLLeHus;

TexHONornsa n3roToBfeHna getanein Tuna “Brynka”;

BasupoBaHue Npu TOYEHWUU U OTAENKE Ba/IOB;

TexHON0rnsa N3roToBIeHN OTBEPCTUI WNUHAEbHBIM UHCTPYMEHTOM;
PacTaumBaHue OTBEPCTWIA;

TexHONornsa oTAeNKn OTBEPCTHIA;

TexHONornsa n3roToBeHus aetanein knacca “Aunck”;

O6paboTKa pe3b60BbIX MOBEPXHOCTEN TOUEHUEM;
Pe3sbbownngosaHue;

Pe3bb0HaKaTbiBaHUE;

TexHoNorna Nnony4vyeHns pesbbbl C MOMOLLLID METYMKOB U NALLEK;
TexHoN0ornsa noay4vyeHnsa NAOCKMX NOBEPXHOCTEN;

®pe3epoBaHue;

CrtporaHue;

MpoTArmBaHne O0TBEPCTUIA U NNOCKOCTEN;

N3roToBneHne WNOHOYHbIX Na30B;

N3roToBneHne WANLEBLIX NOBEPXHOCTEN;

OCc06eHHOCTUN M3roTOBNEHMUA AeTaNielh U3 NONNMepOB;

Buabl c60pKK, cocTaBieHNEe CXeMbl COOPKM;

Pa3beMHble COeUHEHNS;

Hepa3beMHble coenHeHuns;

Cbopka cBapHOro LiBa,;

CBapunBaeMoCTb CTanei;

[edeKTbl CBApHOIo LWIBa U METOAbl KOHTPONSA;

CMapaBAMyecKue UCMbITaHUA XMMUYECKUX annapartos;

BanaHcupoBKa BpalLaroLLmMxcs geTanei;

C6opKa eMKOCTEW;

C6opka Ten1006MeHHUKOB;

C6opKa KOJIOHH;

CBapKa ABYXC/ONHON cTanu.

6.2. TeMbl MUCbMEHHbIX paboT

Tema KypcoBoil paboThbl:
N3rotoBneHne anMNTUYECKMUX AHULL, MO BapuaHTam 3ajaHui

6.3. POHJ OLEHOYHbLIX CPeacTB

Mpunaraetcs

6.4. [MepeyeHb BUAOB OLLEHOUYHbIX CPEACTB

3alumTta 0T4eTOB MO NabopaTopHbIM paboTam, KypcoBas paboTa, IKk3amMeHaLMOHHbIe BUNETI.

7. YYEBHO-METOANYECKOE N UH®POPMALMOHHOE OBECMNEYEHWE ANCLUUWTNNNHDbI

7.1. PekomeHayemas nutepartypa
7.1.1. OcHOoBHad nuTepaTtypa
ABTOpHI, 3arnasue M3paTenscTBoO, rog

N1.1 BwHorpagos 13 TexHONOrna MallMHOCTPOeHuA: BeegeHune B M.: Akagemus,

M. cneymnanbHOCTb: yyeb. nocobue 2006
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ni.z2

nz2.1

n3.1

na3.2

al

32

ABTOpHI, 3arnasue M3patenscTBO, rof
XXykos 3. J1., TexHONornsa MalmnHOCTpoeHs: yyeb. nocobue: B 2-X M.: Bbicw. LK.,
Kozapb N. ., KH. 2005

MypawkuH C. J1.,
Po3oBckuin B. 4.,
Jertapes B. B,
ConoBeiunk A
M., MypawkuH C.

n.
7.1.2. JononHnTenbHaa nuTeparypa
ABTOpHI, 3arnasue M3paTenscTBoO, rog
MartannH A A TexHOM0rnsg MalmnHOCTPOEHUS: YYeOHNK 415 BY30B ..
MaLlnHOCTpOEHME.
JIeHWHTp. OTA-HWKe,
1985
7.1.3. MeToaunyeckune pa3paboTkm
ABTOpHI, 3arnasue M3patenscTBO, rof
JemeHToeB A ., T[MpoekTnpoBaHue TEXHONOTMYECKOrO npoLecca AHrapck: AHI'TY,
Mogonnenos E. B. M3rotoBneHns anamMnTUUYeCKUX AHULL: METOA. YKas. K 2020

BbIMO/IHEHMIO KYPCOBOW M NPaKTU4YeCKON paboTbl Mo
HanpaB/ieHNIO MOATOTOBKWN "TexXHonornyeckue MalluHbl
n obopyposaHue" 15.03.02 6akanaspuat, 15.04.02
mMarucTpartypa no gucumnnamnHe "TexHonorus
XMMMNYECKOro mMallinHO- 1 annapaTtocTpoeHmns”.

OemeHTbeB A V.,  MeToamnueckne ykaszaHns K BbIMOSHEHUO NabopaTopHO- AHrapck: AHI'TY,
Mogonnenos E. B. npakTuyecknx paboT no Kypcy "TexHONorums 2020

XUMWNYECKOro MallMHOCTPOeHUA™ ans obydarowmxca no

Harnpas/eHNIO0 NOATOTOBKM "TexHONOrMyecke mMalluHbl

n obopyposaHue” 15.03.02 6akanaBpuat, O4HOM U

3a04HOM (hopm 00yUeHWS.
7.2. MNMepeyeHb pecypcoB MHPOPMALUOHHO-TENIEKOMMYHWUKALUOHHON ceTn ” VIHTepHeT”
TokmuH, A M. Bbibop maTepranoB 1 TEXHONIOTMA B MALLMHOCTPOEHMN :y4yeb. nocobue / A M.
TokmuH, B. L. TemHsbix, J1. A CBeyHnkoBa. — MockBa : UIH®PA-M ; KpacHosipck : Cunb. degep.
YH-T, 2017. — 235 c¢. — (Bbicliee ob6pa3oBaHue: bakanaspuar). - 978-5-16-006377-5. - ISBN 978
-5-16-006377-5. - TeKCT : 3aneKTPOHHbIA. - URL: https://znanium.com/catalog/product/900849
30TKMH, B. E. MeTogonorusa Boibopa Matepranos 1 YNPOYHAOLLMX TEXHOMOM NI B
MaLlMHOCTPOEHUN :y4yebHUK / B.E. 30TKUH. — 4-e u3g., nepepab. n gon. — Mocksa : [
«®OPYM» :UIH®PA-M, 2017. — 320 c. — (Bbicwee obpaszoBaHue). - ISBN 978-5-16-102451-5.
- TeKCT :3neKTPOHHbIW. - URL: https://znanium.com/catalog/product/854427

7.3.1 MepeyeHb NporpaMmMHOro obecneyeHms

7.3.1.1 NanoCAD 11 Plus [Akagemunyeckas nuueH3uns: 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 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIi KOHTpakT Ne 442019-004 ot 24.05.2019

CPOK fgeicTtBuma 3 rogal

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

7.3.2 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM

7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam
7.3.2.2 NPBNC
7.3.2.3 HayuHas anekTpoHHas 6ubnmorteka eLIBRARY.RU


https://znanium.com/catalog/product/900849
https://znanium.com/catalog/product/854427

Y11 15.03.02_TM-22-1,2,3,4.p1x cTp. 12

7.3.3 MNMepeyeHb o6pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPNANBHO-TEXHNYECKOE OBECMNEYEHWNE ANCUWNAVHBI (MOA4YA)

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
YyCTaHOBKa N0 U3YYeHU0 TMAPOANUHAMUKMN MCEBAOOKIMKEHHbIX CNoeB - 1 wWT.; nabopaTopHas
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 TenaoobmMeHa Npy TeHeHUM XULKOCTM B Tpy6ax - 1 wrT.; naboparopHas ycTaHOBKa
“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
Koa(puumeHTa 60KOBOro AaBfeHNsA CalbHUKOBOIO YMIOTHEHMA” - 1 WT.; MyNbTUMeANa 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. 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 ayAM0 KOOHOK N5 BOCMPOWU3BeeHUS ayamo ¢anna - 1 wT.; y4ebHo-HarnsgHble
nocobusa «3anopHo-peryanpytolLas apmatypa» - 4 Wr.; y4ebHo-HarnsgHble nocobms
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWTt. Cneynann3nposaHHas
mebesnb: gocka (menosas) - 3 WT.; CTON npenojasaTenis - 1 WT.; CTON KOMMbOTEPHbIN - 1 WT.; CTyN
npenogaeatens - 2 WT.; CTON CTYAeHYECKNIA BYXMeCTHbIN (WT.) - 18 WT.; cKaMbs CTyAeH4Yeckas
ABYXMeCTHas - 18 wrT.; nektopckas TpubyHa - 1 wr.

8.3 Ayg. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, y4yebHbIin kopriyc Ne 2. Ayautopun ans
camoCTOoATeNbHON paboTbl. Cneynanm3npoBaHHas mebenb: fgocka (Menosas) - 1WT.; CTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCcKne cpefcTBa 06yveHns: MynbTumeama
npoekTop - 1 wrt.; aKpaH - 1 Wwrt.; MOHO60K - 20 LWIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCex paboymx MecT.

9. METOAWYECKWE YKA3AHUA ANA OBYUAKO W MNXCHA MO OCBOEHUIO
AuncumnnnHa «TexXHOorna MalmnHOCTPOEHUSA» ABNAETCACAMOCTOATENIbHOW 418 U3yyeHus. AucumninHa
npenoaaeTcsa B BMAE NEKLMUIA, NabOpaTOPHbIX PaboT M NPaKTUUYECKUX 3aHATUIA. Ha nekuuax npu
N3N0XEHUN MaTepmana cinefyet NoNb30BaTbCA UAMOCTPATUBHBIM MaTepuasoM, OPUEHTUPOBAaHHbBIM Ha
MCNOMb30BaHME MY/bTUMELUIAHOIO Npe3eHTaLOHHOro 060pyL0BaHNsA, COAePXaLLMM 3annch
M3roToBAEHNA U COOPKM Y3/10B MalLUH U annapaToB, a Tak)Xe PUCYHKOB 1 Gopmy. Mpn BbINOAHEHNN
MPakTUYeCKnx paboT Mo TEXHONOTUN MALLMHOCTPOEHNS, 06yYaloLLNecs AO/MKHbI U3YUNTb OCHOBHbIE
MeTO/bl pacuyeTa, NOAYUNTb HaBbIKM paboTbl CO CMpaBOYHMKaMM 1 kaTanoramu. O6pasoBaTeibHble
TEXHONOTUW: MeTof NPO6MEMHOr0 M3/I0XKEHNUA MaTepmana, Kak IeKTOpOM, Tak U CTYAeHTOM;
CaMOCTOATE/IbHOE YTeHUe CTyAeHTaMmn y4ebHOW, y4ebHO-MeTOAMUYECKOM U CNPaBOYHOW NUTepaTypbl 1
nocneaytoLiee NCMoNb30BaHNE MOMYYEHHbIX 3HaHWIA B MPOLEecce BbIMOMNHEHUS N1abopaTOPHbIX U
MpakTU4ecKnx paboT 1 KypcoBoi paboTbl. B TeueHne npenogaBaHnsa AUCLUNANHBI « TEXHONOMUS
MalUMHOCTPOEHMA» B KayecTBe (DOPM TeKYyLLein aTTecTayny CTyA€HTOB UCNONbL3YHOTCSA Takne PopMbl, Kak
KOHTPO/IbHbIE PaboThl U 3aLUThl BbINMOAHAEMbIX 1a60PaTOPHbIX ¥ NPaKTUYecKmx paboT. Mpu ycnosun
MOMOXUTENbHOM 3alMThl N0 hOopMaM TeKyLleid aTTecTalLmMm CTYAeHTbl 4ONYCKalOTCA K caye IK3aMeHa.
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2.1

LUEAN OCBOEHUA ANCLUWNNNNHBI
3aBeplialoLas NoAroToBKa CneLmanmcToB A1 NPOEKTHO-KOHCTPYKTOPCKOWM U Hay4HO-
nccneaoBaTeNbCKOM AeATeNbHOCTU B 06/1aCTU NPOEKTUPOBAHNSA 1 3KCNyaTauum
TEXHOMOTMYECKOro 060pyA0BaHNs XMMUYECKUX NPOWN3BO/CTB.

2.3A0AUYN
HayunTb 06yyaroLLerocs 3h(HEeKTUBHO MCNONb30BATh 3HAHUA, NONYYEHHbIE MPU N3YYEHUN
NPeaLUecTBYOLWMX ANCUUNANH, AN PELUEHNS KOHKPETHbIX NMPaKTUYeCKMX 3aay CBA3aHHbIX C
MPOEKTUPOBAHMEM U 3KCMNyaTalmein 060pyL0BaHNS XMMUYECKUX MPOU3BOACTB. Takxe
He06X0AMMO ChOPMMPOBATL HABbIKW NPOBEAEHNSA HAYUYHbIX UCCNE0BaHNIA.

3. MECTO AnCuUunnianHbl B CTPYKTYPE OOI

Lunkn (pasgen) OOMM: 61.B.02

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
3.111
3.1.12
3.1.13
3.1.14
3.2

3.2.1
3.2.2
3.2.3
3.2.4
3.25

TpeboBaHWA K NpeABapuTebHON NOATOTOBKE 06yyaroLwerocs:
Mpoueccbl U annapaTbl XMMUYeCcKol TexHonorum (6 cemecTp)

MexaHunKa XNAKOCTU U rasa

Teopus MexaHW3MOB U MallUH

TexHW4Yeckas TepMOLAUHAMMKA U TENNOTEXHMKA
TexXHONOornyeckme KOMMYHUKaLUN B XUMUYECKUX NPOU3BOACTBAX
TexXHONornsa KOHCTPYKLMOHHbIX MaTepnasnos
MartepuanosegeHue

MallnHHasa nHXeHepHas rpauka

ConpoTtnBneHne martepmanos

Bbicwaa maTtematunka

TeopeTnyeckasd MexaHuKa

OKOHOMUKA

dunsmka

HauepTaTenbHas reoMeTpus 1 MHXeHepHas rpaguka

AVcunnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE aHHOI AncUMNANHbI (Moayns)
HEoOOXOAMMO KaK NpefLllecTBYHLLEE:

MOHTaX M PEMOHT TEXHONOTUYECKOr0 060pyL0BaHMA

HazeXHOCTb XMMMUYEeCKOro 060pyAoBaHuS

MoAroToBKa K cAaye M caada rocyAapCTBEHHOr0 aK3ameHa

MoaroToBka K npouefype 3aluThbl U 3aLMTa BbINYCKHOW KBaNM(MKaLMOHHOK paboThl
Mpoun3BoOACTBEHHAs NpakTuKa: MpeaaunIoMHas npakTnka

4. KOMMETEHUMW OBYUYAKOWEIOCA, POPMUNPYEMBDBIE B PE3YJIbTATE OCBOEHWA

AVCUNMANHBI (MOAYNS)

YK-1: CnocobeH 0oCyL,eCTBNATb MOUCK, KPUTUYECKUIN aHANN3 U CUHTE3 UHOPMAL UK, NPUMEHATD

3HaThb:

CUCTEMHbI NOAXOA ANA pelleHns NocTaBNeHHbIX 3aay

YposeHb 1 TlpuemMbl, MeTOAbl, CNOCO6bLI OCYLLECTB/IEHNSA MOUCKA, KPUTUYECKOrO aHanm3a u cmHTesa

MH(OopMaLMK B NPOLECCE NMPOEKTUPOBAHMS MALLMH 1 annapaTtoB XMMUYECKUX NPOU3BOACTB

YpoBeHb 2 TPUHUUMNLI MOAENMPOBAHMS MaLLWH 1 annapaToB XMMUUYeCKMX NPOn3BOACTB
YpoBeHb 3 TexHWYeCKne CpefcTBa peLleHus 3a4ay No MOAENMPOBAHMIO MaLLMH U annapaToB

YMeTb:

XUMNYeCKnx npons3soAcTB

YpoBeHb 1 TBOPYECKM MCNOMNb30BaTh MHCTPYMEHTbI CUCTEMHOMO aHann3a Npu KOHCTPYUPOBaHNUM 1

cTp. 3
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pacyeTe MaLlWH 1 annapaTtoB XMMUYECKMNX NMPON3BOACTB

YposeHb 2 CoCTaBNATb MOZe/b pacyeTa TEXHONOITMYecKoro o6opyLoBaHus

YpoBeHb 3 AHanM3MpoBaTb faHHbIe, MOSyYEHHbIE MPU pacyeTe No MOAEe/NN

Bnagets:

YpoBeHb 1 WHCTpyMeHTaMu UCMO/b3yeMbIMU NPU MOLENNPOBAHNM TEXHONIOTMYECKOT0 060pyA0BaHNA

YpoBeHb 2 HaBblKaMy MOZENMPOBaHNA TEXHOIOTMYECKOro 060pyAoBaHuA

YpoBeHb 3 HaBblkaMu OCYLLECTB/ATb aHa/N3 pe3ybTaToB PacYeTOB C Le/bio AasibHeiLl el onTuMm3aunm
TEXHONOIMYeCcKoro 060py0BaHuUs

MK-4: CnocobeH pa3pabaTbiBaTb M NIaHUPOBAaTb BHEAPEHMNE HOBOM TEXHUKMN 1 NepeaoBoii
TEXHONOT UK

3HaTh:

YpoBeHb 1 OCHOBHble KOHCTPYKLUN TUMOBOro 060pyA0BaHnsA, NPUMEHAEMOrO B XUMUYECKOW
MPOMbILLIIEHHOCTH

YpoBeHb 2 OCOGEHHOCTU KOHCTPYKLMWIA, XapaKTepUCTUKK, NperMyLLecTBa U HeJ0CTaTKN TUMOBOTO
060pyf0BaHNSA, NPUMEHAEMOr0 B XMMNYECKON NPOMbILLIIEHHOCTH

YpoBeHb 3 3HaTb KOHCTPYKLMW COBPEMEHHbLIX MallVH 1 annapaToB XMMUYECKUX NPOV3BOACTB

YMmeTb:

YposeHb 1 Bbi6upaTh TUNOBbIE KOHCTPYKLUN MalWH U annapaToB A1 KOHKPETHOI0 TEXHO/I0rMYecKoro
npouecca

YpoBeHb 2 Pa3pabaTtbiBaTb, MPOEKTUPOBATb HOBYIO TEXHUKY A/ XUMUYECKUX NPOU3BOACTB

YposeHb 3 ONTMMWU3NPOBATH, NOBbILWATL 3PHEKTUBHOCTL PA6OThI TEXHONOTMYECKOTro 060pyA0BaHuUA
XUMUYECKMX MPON3BOACTB

Bnagets:

YpoBeHb 1 MeTogammn pacyeTa v BbI6opa TUMOBOT0 TEXHOIOMMYECKOro 060pyA0BaHNA XUMUNYECKNX
Nnpons3BoOACTB

YpoBeHb 2 OnbITOM BbINOJIHEHWA NMPOEKTOB N0 pa3paboTKe HOBOW TEXHUKU, PEKOHCTPYKLMMN U
MOJZepHM3aLMM MaLlINH 1 annapaTtoB XMMUYEeCKUX Npon3BOLCTB

YposeHb 3 HaBblKaMyV NMPOEKTUPOBAHUA U KOHCTPYUPOBAHWA BbICOKOI(MMEKTUBHOIO TEXHOOTMYECKOTO
060pyf0BaHNA XMMUYECKNX NMPON3BOLCTB

MK-5: NMpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesniaM TeMbI

3HaThb:

YpoBeHb 1 OCHOBHble Tpeb60BaHMA, NPeAbABAAEMble K KOHCTPYKUMAM MalluH 1 annapaTos, U (hakTopos,
onpefenstoLmnX KOHCTPYKLMIO OCHOBHbIX AeTaNieil 1 COOPOUHbLIX eANHNL]

YpoBeHb 2 TeopeTUYeckre OCHOBbIMHXEHEPHbIX METOAMK pacyeTa TUNOBbIX 3/IEMEHTOB KOHCTPYKL WA
MallMH 1 annapaTos

YpoBeHb 3 COBpPEMEHHbIE METOAbl KOHCTPYKTUBHOIO M MPOYHOCTHOropacyeTa XMMmM4ecKoro
obopyfoBaHUA, 06ecrneynBaroLL X BbICOKYH TEXHUYECKYH HAfEeXHOCTb ero 3/IeMeHTOB U UX
KOHCTPYKTUBHOE COBEPLUEHCTBO

YMeTb:

YpoBeHb 1 Mcnofib30BTb paHee MoJfiyYeHHbIe 3HAHUSA MO BbIMO/HEHUIO MPOYHOCTHBLIX W TEXHOOTMYECKUX
pacyeToB MaLUMH W annapaToB B KOHCTPYKTOPCKMX U NPOEKTHbLIX pa3paboTkax

YpoBeHb 2 OhopMNATL TEXHWYECKYHO AOKYMEHTALMIO Ha NPOEKTUPYEMble MallnHbI U annaparthbl
XUMUYECKUX NPOU3BOLACTB

YposeHb 3 T[1poeKTMpOBaTh HOBOE BbICOKOIW(PEKTMBHOE TEXHONOrMUYECKOEe 060pyA0BaHMe

Bnagets:

YpoBeHb 1 UTeHueM 1 BbIMONHEHNEM PaboymMX YepTeXXed N COOPOUHBIX YEPTEXE, KOHCTPYKTOPCKONA
JOKYMEHTaUMM NPUMEHNTENIbHOK MallMHaM 1 annapaTtam 06L,ero Ha3HayeHus

YpoBeHb 2 BbINOMHEHNEM MHXXEHEPHbIX PacYeTOB; KOHCTPYUPOBAHUEM feTanei 1 pacieToM OCHOBHbIX
Y3/10B MalUWH 1 annapaTtoB XMMUYECKUX NPOU3BOACTB

YpoBeHb 3  OnbITOM 0(hOPMIEHUS MPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTALMMB COOTBETCTBUM C
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TpeboBaHuAMYK cTaHfapToB ECK/
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3HaThb:

KOHCTPYKLWWN, COBPEMEHHbIE HanpaBieHNsa Npu NPOEKTUPOBAHUM N MOLEPHMU3ALUN MALLUUH U
annapaToB XMMWYECKNUX NPOU3BOACTB, METOAbl U OCHOBbI X pacyeTa.

YMeTb:

060CHOBAHHO BbIOMpPATb M3 LUMPOKOFO CMEeKTpa TEXHOIOTMYECKOro 060pyA0BaHMs Hanbonee
NPMEMAEMbIV TUM MallMHbI MK annapaTa NPUMEHMTENbHO K YCI0BUAM U 3afavyaM XUMUYECKO
TEXHONOTNN;

paccyMTbiBaTb MallWHbI 1 annapathbl, MX 31eMeHTbl C MaKCMMaibHO BO3MOXHbIM MCMO/b30BaHNEM
CTaHAAPTHbIX U3AeNNiA NPN KOMNOHOBKE KOHCTPYKLMUW B LiEIOM;

BbINOMHATL YepTeXun paspadbaTbiBaeMOro UamM MoAepHU3Npyemoro o6opyaosaHuns B 06beme
TEXHWNYECKOT0 MpeaoxXeHus.

Bnagets:

MeToAaMu onpeneieHns OCHOBHbIX 3KCMNyaTalMOHHbIX NoKa3aTenein 1 XxapakTepucTuK MalmH 1
annapaToB XMMMUYECKUX MPON3BOACTB;

HaBblKaMW NPOBeLEHNSA MaTeHTHbIX UCCNeA0BaHNiA C Lenblo 06ecneyeHns NaTeHTHOW YUCTOTbI
HOBbIX MPOEKTHbIX PeLIeHNn 1 NX NaTeHTOCNOCOOHOCTUN C onpeAenieHneM nokasartesnen
TEXHUYECKOT0 YPOBHSA NPOEKTUPYEMbIX U3LENNIA.

5. CTPYKTYPA U COAEPXAHWE ganCcunninmHbl (MOAY NA)

cTp. 5

HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[MpumeyaHue
3aHATUA Tem /Bug 3aHATUA/ Kypc Luun pakKT.

Pazgen 1 O6Lume cBeaeHms

O6uime cBefleHUs 0
MalLlMHaxX 1 annapaTax
XUMMNYECKUNX
npou3BOACTB: TpeboBaHuA,
npeabaBnseMble K
060pYA0BAHMNIO; OCHOBHbIE
aTanbl NPOEKTUPOBAHUS;
ncnoitaHns /Tema/
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2.1

BegeHune. Kpatkue
CBefleHMs U3 uctopuu
XUMUYECKON NHAYCTPUN,
OCHOBHbIE HarnpaB/eHuns ee
pasBuUTUSA.
Knaccugpukaymsa
o6opynoBaHus,
KOHCTPYKTUBHbIE
0CO6EHHOCTUN, OCHOBHbIE
napameTpbl 1 PeXXuMbl ero
paboTbl.
®YHKLMOHaNbHbIE
CMUCTEMbl MaLUUH.
TpeboBaHus,
npeabsaBnseMble K
NPoeKTUPYyEMOMY
060py0BaHMIO.
OcCHOBHble MeTOAbl,
ncnonb3yemole npu
pa3paboTke HOBOIO
obopypnoBaHus.
VcnbiTaHua MalmnH 1
annapatos. /Jlek/

OnpepeneHune
ONTUMabHbIX pasmMepoB
060pyf0BaHMA U3 YCIOBWUIA
MUHWUMasbHOM
mMaTepuanoemMKoCcTu v
MWHUMasIbHON Mouaam
NMOBEPXHOCTU

kopnyca /Tp/
VicTopunyeckne ceefeHns o
pPasBUTUN XMMUYECKOM
WHOYCTPUN B HaLLel
CTpaHe 1 3a pyb6exom.
MpaBunna 1 HopMbl
PoctexHagsopa. MeTopabl,
ncnonb3yemble nNpu
NPOEKTUPOBaHNUMN HOBOTO
o6opyaoBaHus. PaboThl,
NPOBOAMMbIE MPK
NCNbITAaHUN MalWWH K
annapartos /Cp/

Pasgen 2. 'mapomexaHmnyeckoe
06opyoBaHue

MepemelwinBaroLne
ycTporictea /Tema/

2

4

9

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

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 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

0

0

cTp. 6
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Knaccupukaumns 6 3
nepemMeLlnBaLL X

YCTPOMCTB.

MexaHn4yeckune

BpaLLaroLLmecs un

BMOpaLMOHHbIe

nepemelunsaroLLue

ycTpoicTBa. MOLWHOCTb

npusoga /Nek/

OnpepeneHne MOLLHOCTY 6 2
nepemeLlunBaHua v noabop

npusoga /MMp/

PacueT canbHUKOBbIX 6 4

ynnoTHeHun /Mp/

PacueT TOpL0BbIX 6 2
ynnaoTHeHui /Mp/

OnpegeneHune 6 4
Ko3(hunumeHTa 60KOBOro

[aBNeHns canbHUKOBOIO

ynnotHeHus /Nab6/

MeToanka pacyeta Bana 6 4
nepemeLLnBaroLLEero

ycTpoicTBa. ANropuTMm

pacuyeTta annaparos C

meLwlankamu /Nek/

Pacuet Bana Ha 6 4
BMOPOYCTONUYMBOCTb,

XECTKOCTb U

npoyHocTs /Mp/

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2n2.1
n2.2 N2.3

n2.4
Nn2.5n3.2
31 32 33

24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4
Nn2.5Nn3.2
31 32 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4
N2.5N3.2
31 92 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4
Nn2.5N3.1
n3.3
31 92 33
34

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 32 33

34

0

cTp. 7
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OnpepeneHune
KPUTNYECKOW 4acToTbl
BpaLlleHnsa Bana Cc 0f4HOWA
COCpPefOTOYEHHOWN Maccol
N 0CEeBOW cuoin

/na6/

OnpepeneHune
KPUTUYECKOW YacTOTbl
BpaLLEHNA KOHCONbHOIO
Bana /Nab/

Pacuet Mewanku us
ycnosusa npoyHoctm /Tp/

MHeBMaTMUeECKUE
nepemMeLunsatoLLme
ycTpoiictea /Jlek/

Pacuet 6ap6oTepos /Ip/

MmopognHaMmnyeckne un
YNbTPa3BYKOBbIE
nepemMeLunsatoLLme
ycTpovictea /Jlek/

Pacuet axekrtopos /Tp/

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
n3.3
31 32 33
24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5
n2.7
31 32 33
34
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 n2.5
31 92 33

24

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

24

cTp. 8
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2.2

KoHCTpyKLuK
BpaLalLwmxcs u
BUOPMPYIOLLNX
nepemMeLlnBarLL X
ycTpoiicTs. Bap6oTepsbl 1
nepemMeLunBaroLLme
YCTpOICTBa TUNA «ras-
MQT», yCNoBusa nx
paboToCcnoco6HOCTM.
OnacgparmoBble n
NHXEKLNOHHbIe
cMmecuTenu. MexaHusm
paboTbl yNbTPa3BYyKOBbIX
nepemMeLlnBaLL X
YCTPOWCTB, UX
KOHCTpYyKUuum /Cp/
®unbTpbl ANa pasgeneHus
cycneH3uii /Tema/

Knaccugpukaymsa
(nnbTPOB. PUNLTPBI
nepuoanYecKoro
Jencteua. ®dunbTpnpeccsl
paMHble, TMCTOBbIE,
naTpoHHbIE,
aBTOMaTUyeckue Tmna
®MAK n ®IrAKM.
OCHOBHbIe 3aTBOpPbI ANd
repmeTusaLmnm
(mnbTpos /Nlek/

PacueT unbTpoB
nepuoAnYecKoro
pencteus /Mp/

®UNbTPbI HENPEPbLIBHOTO
pencteua. bapabaHHble,
[OUCKOBblE, Tape/ibyaTble,
Kapyce/bHble U1
NEeHTOYHbIEe
HenpepbIBHOAENCTBYOLL U
e BakyymunbTpbl //1ek/
PacueT hunbTpoB
HernpepbIBHOIO

nevicteua /Mp/

16

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5
31 92 33

34

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33
24
ni1
niz2n2.1
n2.2 Nn2.3
n2.4 n2.5
31 32 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

34

0

cTp. 9
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2.3

dunbTpnpecchl pamHble,
NCTOBbIE, NATPOHHbIE,
aBTOMaTMYecKue Tuna
®MAK n ®rAKM.
OCHOBHbIe 3aTBOpPbI A/14
repMeTusaumn (UNLTPOB.
bapabaHHble, ANCKOBbIE,
Tapenbyarble,
KapycesibHble U
NEeHTOYHbIEe
HenpepbIBHOAENCTBYOLL M
e Bakyymgunbtpbl /Cp/
LieHTpudyru /Tema/
Knaccugpumkayms
LeHTpudyr. LieHTpndyru
neprognyeckoro
fenctens. MasTHUKOBbIe
1 camopasrpyxatowimecs
(unbTpyloWwme
LeHTpugyrn. Metoanka
pacueTa ycnosus
camopasrpysku /Jlek/

Pacuet ueHTpudgyr
nepuognyeckoro
pencteua /Mp/

LleHTpudyru
HenpepbIBHOTO AENCTBUA.
LleHTpudyru c
NHEPLMOHHOW U
NMOPLUHEBON BbIFPY3KOii
ocajika, onpegeneHue
YC/I0BUS BbIrPY3KU.
ABTOMaTUYECKMNE
LeHTPU Y ¢ HOXeBON
BbIFPY3KOIi 0cajKa.
LleHTpudyrmn tuna OrLL.
CeepxueHTtpuyru /Nek/
PacueT ueHTpUyr
HernpepbIBHOIO
nevicteua /Mp/

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

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

34

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5
31 92 33

24

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

34

0

cTp.10
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3.1

MasaTHUKOBbIE U
camopasrpyxarolLynecs
(unbTpyoWwme
LeHTpudyru. Metoanka
pacuera ycnosus
camopasrpysKku.
LieHTpudyru c
NMOPLUHEBO BbIFPY3KOii
ocajika, onpegeneHue
YC/I0BUS BbIrPY3KU.
ABTOMaTUYECKMNE
LeHTPU YT C HOXeBON
BbIFPY3KOW ocafkKa.
LleHTpudyrmn tuna Ol LL.
CsepxueHTpudyru /Cp/
Pasnen 3. TennoobmeHHoe
obopyaosaHue
TennoobmeHHble
annapartbl /Tema/

Knaccugpukaymsa
TENN006MeHHbIX
annapatoB. Ocob6eHHOCTH
KOHCTPYKLWIA OCHOBHbIX
y3nos. OnpegeneHne
Hanps>XeHUin B Kopnyce u
Tpy6Kax
Tenn00bMeHHUKOB
YKECTKOW KOHCTPYKLMW.
O6nacTb NpUMeEHeHUA
pa3HbIX N0 KOHCTPYKLUK
TENN006MeHHNKOB. yTn
MOBbILLEHNS
3athheKTUBHOCTN paboThl
TennoobmeHHWKOB /Jlek/

OnpepeneHune
TemnepaTypHbIX
HanpsHKeHUn Ha Mosenn
TennN006MeHHOro
annapara XecTKoro
Tvna/Na6/

[MpoeKTHbIE N NOBEPOYHbIE
pacyeTbl TENI006MEHHbIX
annapatos. Bbibop
CTaHfapTHOro
TennoobmeHHuka /Mp/

12

12

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

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
n2.5n3.1
n3.3
31 32 33
24
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33
24

0

cTp. 11
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3.2

WccneposaHne
Ten1006MeHHNKOB
pasNYHbIX
KOHCTPYKUWiA /Nab/

Knaccupukaumns
TEnN000MeHHbIX
annaparos, 0CO6EHHOCTHU
KOHCTPYKLMIA OCHOBHbIX
y3nos. OnpegeneHne
HanpsHKeHWA B KOpnyce u
Tpy6Kax
Tennoo06MeHHUKOB
XECTKON KOHCTPYKLUW.
O6nacTb NPUMEHeHMS
pasHbIX N0 KOHCTPYKLUN
TEeNN00OMEHHMKOB. yTn
NOBbILWEHNA
3th(heKTUBHOCTN PaboThl
TennoobmeHHNKOB/Cp/

Tpyb6uatble neun /Tema/

Knaccugpukaymsa
TpybuaTbIX neye.
PagnaHTHO-
KOHBEKLMOHHbIE MNeyu.
OcCHoBHbIe
aKcnnyarayoHHble
xapaktepnctukn. OueHkKa
neyei ¢ OLHOCTOPOHHUM U
[ABYXCTOPOHHUM
oborpesom Tpy6
paguaHTHOW Kamepbl,
neyein ¢ HaCTU/IbHbIM
nnameHem /fek/

OnpepgeneHne 0CHOBHbIX
TENN0TEXHNYECKNX
nokasatenei TpybyaTbix
neuewi /Mp/

PagnaHTHO-
KOHBEKLMOHHbIE Meyn,
OCHOBHble
aKcnnyaTayMoHHbIe
xapaktepnctuky. OueHkKa
neyeit ¢ OIHOCTOPOHHMM K
LOBYXCTOPOHHUM
ob6orpesom Tpy6
pagnaHTHOW Kamepbl,
neyei ¢ HaCTU/bHbIM
nnameHem /Cp/

12

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
na3.3
31 32 33
24

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
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33
24

0

cTp. 12



¥M: 15.03.02_TM-22-1,2,3,4.pIx

4.1

/9K3ameH/

Pasgen 4. Xumunyeckve
peakTopbl

PeakTopbl gns
XUAKOGa3HbIX,
rasoXXmaKoCTHbIX
NpoLEeCcCoB 1 cpef «ras -
TBepAaoe Teno» /Tema/
O6uime cBefleHUs 0
XUMUYECKMX peaKTopax.
Knaccugpukaymsa
peakTopoB /Nlek/

OnpepeneHve KonnyecTea
peakTopoB AN4 3afaHHOW
npomnssoantensHoctu /Mp/

PeaKTopbl KOTE/IbHOIO
Tuna. Beibop Tuna
nepemeLLnBatoLLero
YCTpPONCTBa. Y CTpOCTBa
ANs Harpesa u
OXNaxaeHus
peaKkLMOHHOW Macchl /Nek/

Mopbop MexaHNYecKoro
nepemMeLlnBaroLLero
YyCTPONCTBa, pacyet
MOLLHOCTHM
nepemeLimMBaHng. Pacuer
Tenn00bMeHHOro
ycTpolicTea paektopa /Ip/
WccneposaHne
TennoobmeHa npu
TEYEHUU XNLKOCTU B
Tpy6ax //1ab/

27 YK-1 K-
4 MK-5
2 YK-1TK-
4 MK-5
4 YK-1 K-
4 MK-5
4 YK-1TMK-
4 MK-5
4 YK-1 K-
4 MK-5
4 YK-1 K-
4 MK-5

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 92 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33
34

ni1
niz2nz2.1
n2.2 N2.3
n2.4
Nn2.5n3.2
31 32 33
34
ni1
niz2n2.1
n2.2 Nn2.3
n2.4
n2.5n3.1
n3.3
31 32 33
24

0

cTp.13
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WccnegosaHme npoueccos
HEen30TepPMMUYECKOrO
nepemelunsanus /a6/

KaTtanutnyeckue
peakTopbl.
Knaccugumkayums.
OCHOBHbIE 3NEMEHTHI
KOHCTpYKUWiA /Nek/

Ocob6eHHOCTH pacyeTa
peakTopoB
nepuoanYEeCcKoro un
HenpepbIBHOIO
pevicteus /Nek/

PacueT KoahuumeHTa
NONe3HOro AencTema
peakTopa nepnoanyecKoro
penctsusa /Mp/

PeakTopHble 6510ku /Nek/

PacueT Tennosow
N301AUMKN peakTopa u
pereHepartopa /Ip/

PeaKTopbl KOTE/IbHOIO
TMna. Beibop Tna
nepemeLLnBaroLLero
yCTpoOWCcTBa. Y CTpoiicTBa
NS Harpesa v
OXNaxaeHuns
peakLMOHHOM Macchbl.
Katanutunyeckne
PeaKTopbl, OCHOBHbIE
3N1eMEHTbI KOHCTPYKLWIA.
Oco6eHHOCTM pacyeTa
peakTopos
nepuoAnYecKoro un
HenpepbIBHOIO 4eNCTBUA.
PeakTopHble 6110kK /Cp/

16

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
na3.3
31 32 33
24

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33

24

ni1
niz2nz2.1
n2.2 Nn2.3
n2.4 n2.5
31 92 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 92 33

34

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 32 33

34
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5.1

5.2

Pasnen 5. MaccoobmeHHoe
06opyoBaHe
PeKTU(unKaLNOHHbIE U
abcopbuUMOoHHbIE
annapartol /Tema/

KonoHHbIe
PeKTU(NKALNOHHbIE 1
abcopbuUMOoHHbIE
annaparbl. OnpegeneHue
rabapuTHbIX

pa3mepos /f1ek/

PacueTt rabapuTHbIX
Pa3MepoB KONOHHbIX
annaparos /Mp/

KOHTaKTHble TapenbyaTble
YCTpOWCTBA.
XapakTepucTnku un
CpaBHUTENbHAA OLEeHKa
pasINYHbIX TUNOB
Tapenok /Jlek/

OCHOBHbIe TUMNbl HAaCaAoK.
Ocob6eHHOCTUN paboThbl
Hacaf04HbIX KOJIOHH /J1ek/

OnpegenexHue
athheKTUBHOCTN paboThl
peKTUNKaLNOHHOW
TapenbyaToi

KO/IOHHbI /N1a6/

KonoHHbIE
PeKTU(NKALNOHHbIE 1
abcopbuMOoHHbIEe
annapatbl. Pacyer
rabapuTHbIX pasmMepos.
KoHTakKTHble TapefibyaTble
YCTpOWACTBA.
XapakTepucTukn mn
CpaBHUTENbHAsA OLleHKa
pas3/inyHbIX TUMNOB
Tapesniok. OCHOBHbIe TUMbI
HacagoK. OCOBEeHHOCTM
paboThbl Hacaf0UHbIX
KOJIOHH. TpybuaTble,
NHXEKLNOHHbIE U
poTopHble annapatsbl /Cp/

JKcTpakTopbl /Tema/

16

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 IMK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 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 92 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 92 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4
n2.5n3.1
n3.3
31 32 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33
24
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5.3

Tpy6uartble, 7 2
NHXEKLUOHHbIE U

POTOPHbIE annaparbl.

["paBMTaLMOHHbLIE,

b6apboTaxHble,

Ny/ibCaLuOHHbIE,

POTOPHbIE 3KCTPAKTOPbI U

3KCTPaKTOpbI C

nepemeLLnBaKoLWnm

ycTpovictBamm /flek/

PacueT KONMOHHbIX 7 6
annapaTtoB Ha BETPOBYHO

Harpysky u celicmmueckme

Bo3gencTeua /Tp/

["paBUTaAUNOHHbIE, 7 12
6ap6oTaxHble,

NyNbCaLNOHHbIE,

POTOPHbIE IKCTPAKTOPbI U

3KCTPaKTOpbI C

nepemeLLnBaoL M

ycTporictBamm /Cp/

Cywunku [Tema/

Knaccupukaumns 7 2
annapaToB A4/1f CYLLUKN.

BapabaHHble, IEHTOYHbIE,

pacnblinTe/NbHbIe

cywunkn. Pacyet ob6bema

paboyeint kamepbl /N1ek/

PacueT pabouero o6vema 7 2
KOHBEKLMOHHbIX

cywwunok /Mp/

PacueT n nog6op 7 4

CTaH4apTHOW CYLUWUKM
HenpepbIBHOIO
penctsusg /Mp/

PacueT annapartoB ¢ 7 4
MCeBA00XMKEHHbIM
cnoem /Mp/

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MK-5

YK-1 MK-
4 MNK-5

YK-1 MK-
4 IMK-5

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
n2.6
31 92 33
34
ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33
34

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 92 33
24
ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 33
24

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
31 92 33

24

0

cTp.16
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Cywwunkn c 7 2 YK-1 MK- nii 0
NCceBAOOXMKEHHbIM 4 TK-5 ni2n2.1
cnoem /Nek/ n2.2 n2.3
n2.4 125
31 32 33
24
N3yueHne 7 4 YK-1 MNMK- ni1 0
TMAPoANHaAMUNKN 4 TMK-5 ni2n2.1
NCeBLOOXMXKEHHbIX Nn2.2 N2.3
cnoes /Nab6/ n2.4
n2.5n3.1
n3.3
31 32 33
24
KOHCTPYKUMN KOHTaKTHbIX 7 2 YK-1 MK- nii 0
CYLUUNIOK, CYLUW/IOK C 4 MK-5 ni2nz.1
paguHTHbLIMA n2.2 n2.3
n3nyyarenamm. MexaHusm Nn2.4 n2.5
paboThbl CYLLWUIOK C 31 32 33
npMMeHeHeM TOKOB 24
BbICOKOW YacToThl /Jlek/
@aKkTopsbl, BAMAKOLLME Ha 7 2 YK-1 MK- nii 0
3 (PEeKTUBHOCTbL paboThl 4 MK-5 ni2n2.1
cywunnok /Nek/ n2.2 n2.3
n2.4n2.5
31 32 33
24
BapabaHHble, NEeHTOYHbIE, 7 15 YK-1 MK- nii 0
pacnblNTe/NbHbIE 4 MK-5 ni.2nz2.1
cywunkn. Pacyet obbema n2.2 n2.3
paboueli Kamepsbl. n2.4 n2.5
Cywunku c 31 92 33
NCeBAOOXMKEHHBIM 24

cnoemM. KoHCTpyKLUK
KOHTAKTHbIX CYLUWOK,
CYLUMNOK C PaANHTHBLIMU
nsnyvatenaMmu. MexaHusm
paboTbl CyLINNOK C
NPYMeHEHNEM TOKOB
BbICOKOW 4acTOTbl.
dakTopbl, BAXAOWME HA
3(h(heKTUBHOCTb paboThl
cywwnnok /Cp/

KM/ 7 3 YK-1 MK- ni1 0
4 MK-5 niz2n2.1
n2.2 N2.3
n2.4
Nn2.5N3.4
31 92 33
34



Yr:
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/9K3ameH/ 7 33 YK-1 MNK- nii 0
4 MK-5 niz2n2.1
n2.2 N2.3
n2.4 n2.5
31 32 33
24

6. ®OH OUEHOYHbLIX CPEACTB

6.1. KOHTpO/bHble BONPOCHI W 3agaHusd

KOHTpONbHbIE BOMPOCHI 06YYatoWMUMCs A1 CaMONPOBEPKM NO Kaxol Teme

Pasgen «O6Lwue cBefeHNs 0 MaLLMHAX W annaparax XMMUYECK1X Mpouns-BOACTB; TpeboBaHus,

np
1
2.
3.
4.

efbsBNseMble K 060pyA0BaHNIO; OCHOBHbIE 3Tanbl MPOEKTUPOBAHNSA; UCMbITAHUSA»
O6uwme cBefleHMsA 0 MallMHaX U OCHOBHble TPe6OBaHMA K HAM;

OCHOBHbIE 3Tanbl MPOEKTUPOBAHNA N PEKOHCTPYMPOBAHNA MallUH;

McnbiTaHMA MallH nocne U3roToBAEHUSA, PEMOHTA WU PEKOHCTPYKLUN;
McnbiTaHMs annapaToB Noc/ie M3roTOB/IEHWS, PEMOHTA UM PEKOHCTPYKLUN.

Paspen «I'mgpomexaHnyeckoe 060pyaoBaHue»

© O ~NDU D WN R

el
[N )

W WWWWWNDNDNDNDDNMNMNNDNNDNRpR R R R R RERRR
OO PP OWONPFPOOONOUOUPRA,WNPEPOOO~NO O WDN

. Ponb nepemelinBatoLLero ycTpoiicTBa B TEXHOMOTMYECKOM MPOLLECCE;
. TUXOXO[Hble MEXaHUUYeCKMe NnepeMeLlnBatoLLne YCTPOWCTBa;

. MponenepHbie NepemeLLNBaoLL e YCTPOIACTBA;

. Typ6VHHbIEe NMepeMeLlBatoLLne YCTPOCTBa;

TpybuaTtble NnepemMeLLnBaroL e YCTPORCTBA;

. PacueT MOWHOCTU Ha Bany NepemMeLLBatLLEero yCTPoiCTBa;

CanbHMKoBbIE YNAOTHEHUA N NX PaCUeT,

. TopueBble yNJI0THEHUS BPaLLalOLLNXCA Ba/OB;

. Pacuet nonacTtu BpaljatoLLNXCa MeLanok;

. BubponepemelunsatoLme ycTponcTsaa,;

. YNNOTHeHUs annapaToB ¢ BU6ponepeMeLLBalOLLUMMN YCTPONCTBaMK;
. MpunBoabl BUGpONepemeLLBatOLLNX YCTPOWCTB;

. beccanbHUKOBbIE MepemeLLnBaloLLMe YCTPONCTBA;

. MHeBMaTMyecKme nepemeLInBaloLLL e yCTPoMCTBa,;

. TnapognHammyeckme nepemeLlnBaroL e yCTponcTBa,;

. Y NbTpa3ByKOBble NepeMeLlnBatoLLNe YCTPONCTBE;

. DNleKTpoAernapaTopsi;

. TpeboBaHus, npeabaBaseMble K GUNbTPYIOLLUM Neperopokam;
. BbI6Op TUMOBON KOHCTPYKUUU PUNLTPE;

. PamHble unsTpnpeccsl;

. MaTpoHHbIe unbTPNpecchl;

. luctoBble uUAbTPHI;

. BeicTpogeiicTByOLWME 3aTBOPbI FTEPMETUYHbIX (DUNbTPOB;

. ABTOoMmatunueckume gpunbsTpnpeccol PMAK;

. ABTOMartumyeckune gpunbtprpeccsl Pr1AKM;

. bapabaHHble BaKyyM-(UNbTPbI;

. Crnocobbl cbema ocagKa ¢ UNbTPYIOLLEr0 NONOTHA 6apabaHHOro BakKyyM-punbTpa;
. ANCKOBbIe BaKyyM-(UIbTPbI;

. TapenbyaTble BakyyM-(QuabTpbl;

. KapycenbHble BaKyyM-(uUibTpbl;

. JIeHTOYHbIE BaKyyM-(DUIbTPbI;

. OCHOBHbI€ CXEMbI 3aKpeneHns poTopoB LEHTPUYT;

. BbIGOp TUMOBBIX KOHCTPYKLMIA LEHTPUDYT;

. dunbTpytowmne ueHTpudyrm tuna ®MB;

. PUNbTPYIOLLME caMOpasrpy>KatoLLnecs LeHTPUQYru;
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36. LleHTpudgyru ¢ BbpaLMoHHOM BbITPY3KOM OCafKa;

37. dunbTpytoLWwMe LEHTPUGYIN C HOXEBOW BbITPY3KOW 0CajKa;

38. dunbTpyloWwmMe LEHTPURYTU C NYNbCUPYIOLLLER BbIFPYy3KOoW ocagka (tuna ®r);

39. OTCTOMHbIE LEHTPMMYTU CO LWHEKOBOM BbIrpy3koi ocagka (Truna OrLU);

40. OTCTOWHbIE LEHTPUMYTUN CO LUHEKOBOM BbITPY3KOI 0cajKa C NPAMOTOYHbIM POTOPOM;
41. OcagnTenbHO-MUNLTPYHOLWLNE LEHTPUDYTN;

42. Tpybuatble CBepXUeHTpUpyru;

43. MHorokamepHble CBepXUeHTpUdyru;

44. TapenbyaTble CBePXLEHTPUDYTU.

Pasgen «TennoobmeHHOe 060pyaoBaHMe»

1 OnpegeneHne onTUMasbHbIX rabapuTHbIX pa3MepoB LUINHAPUYECKUX pPe3epByapos;

2. KoxyxoTpybuaTble Ten1006MeHHUKN XXEeCTKOM KOHCTPYKLMMW. Y CnoBue nx pabotocnocobHOCTH;
3. KoxkyxoTpy6yaTbie TeNI006MEHHUKM NONYXXECTKON KOHCTPYKLUN;

4. TennooBMEHHMKW C NiaBaloLLeil roNoBKON (KOHCTPYKTUBHbIE UCMONHEHUSA Y3/1a repmMmeTusanmm
nnasaroLel ronoBku);

5. KoxyxoTpy6uartble Ten006MeHHNKM ¢ U-06pa3HbiMun Tpybamu. KoHCTpyKuus. MpenmyLectsa un
HefoCTaTKW;

6. MeponpuaTus No NOBbILWEHNIO 3PNEKTUBHOCTU PaboTbl KOXYXOTPY6UaTbIX TENN006MEHHUKOB;
7. Tennoo6bmMeHHUKN Tuna «Tpyba B Tpybe» (KOHCTPYKTUBHbIE UCMONHEHUS);

8. CnmpasbHble TENI00OMEHHUKMN, KOHCTPYKLMA, NPenMyLLecTBa N HeOCTaTKW;

9. MnacTuHYaTtble TeNM006MEHHNKN, KOHCTPYKLMA, NPenMyLLecTBa N HeAOCTaTKW;

10. Annapatbl BO3AYLIHOI0 OXaXAEHUSA, KOHCTPYKLUUA, NPEVMYLLECTBA N HELOCTATKMW,;

11. Tpy6uaTtble neymn, HazHayeHune, knaccuukayms. KOHBEKLMOHHbIE Meyu;

12. PagnaHTHble, pafMaHTHO-KOHBEKLMOHHbIE Meyn, Mevn C HaCTU/IbHbIM NaaMeHeM (KOHCTPYKUUSA,
NPenMMyLLecTBa U HeOCTaTKN neyein);

13. Kopo6uaTble neyu (KOHCTPYKLUMS). Tpy6HbI 3MeeBMK TpybyUaTbiX neyeld (BbI60p MaTepuana 3MeeBnKa),
peTyp6eHTbl, 0Nopbl TPY6 Tpy6UaTOro 3MeeBumKa,

14. O6bopyAoBaHue Ans CXXuraHusa Tonamea (naposas, BO3AYLLIHAA, MEXaHMNYEe-CKas U KOMOUHMPOBaHHas
(hOpPCYHKN);

15. BecnnameHHas ropesnka Tpy64yartbiX neyein (KOHCTPYKUMA, NPUHLUN AelCT-BUS). OCHOBHbIE
Tenn0TeXHNYeCKMe nokasaTenu Tpybyarbix neyeir. MyTn NoBbIWeHNS K.N.4. TONKW. JKcnnyarayms
TpybuaTbIX neyei;

16. PacueT TpybyaTbIX neye.

Pasgen «XunMmunyeckue peaktopbl»

1 PeaKuWOHHble annaparbl. PeakTopbl NepuoanYecKoro 1 nosiyHenpepbIBHOro AencTBns;

2. PeakTopbl HENpepbIBHOIO AeiACTBUA (UAeanbHOr0 BbITECHEHNS). PeakTop CUHTe3a aMMunaKa,

3. PeakTopbl ngeanbHOro CMeLleHns. Peaktop 414 NOSyYeHUs AUXI0pP3ITaHa;

4. PeakTOpbl KOTEe/NIbHOrO TMNa. MepemMelinsaroLme 1 Teni1006MeHHble yCTPONCTBA PeaKTOPOB KOTE/IbHOT0
TMna;

5. PacuyeT peakTopoB NepuoUY4ecKoro LencTBus;

6. PacueT peakTOpOB HENPEPLIBHOIO AENCTBUS;

7. Katanntnyeckne peaktopbl C HEMOABUXHbLIM CNOEM KaTann3atopa C 0CeBbIM pacnpefeneHNeM Cbipbs;
8. KaTtanutnyeckune peaktopbl C MO30HHLIM OTBOAOM Tenna,

9. Katanntunyeckne peaktopbl C pagmanbHOi nogavelt coipbs;

10. KaTanutunyeckne peakTopbl C NOABUXHbLIM rpaHy/IMPOBaHHbLIM KaTann3aTtopom,

11. PeakTOpHble 6/10KM C NapansieNlbHbIM PacrnonoXXeHWeM annapaTos, paboTatoLne Ha NblnesBugHOM
KatanusaTope;

12. PeaKTOpHble 6/10KM C COOCHbIM PacronoXeHNeM annapaTos;

13. PeaKTOpHbIe 6/I0KM C CEKLLMOHUPOBAHHbLIMM PaboynmMmn 30HamMm annapaTos.

Pasgen «MaccoobMeHHOe 060pyLoBaHNE»
1 MpaBUTaLMOHHbIE 3KCTPAKTOPbI;
2. bap60oTaXKHble 3KCTPAKTOPbI;
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3. POTOpPHO-ANCKOBbIE 3KCTPaKTOPbI;

4. TynbcaunoHHble TapenbyaTble IKCTPaKTopbI;

5. MNynbcaumoHHble HacagouHble 3KCTPaKTOpPbI;

6. DKCTpaKTOpbl C BUOpONepeMeLlMBatOLWMMN YCTPOACTBaMU;
7. bapabaHHble CywwmnKn. PacyeTt rabapuTHbIX pasmMepos;

8. [MoN0oYHbIE CYLLUNIKKA C BOPOLLUNTENAMMU;

9. Cywnnkn ¢ NCeBLOOXKMKEHHbLIM C/0eM;

10. Tpy6uaTtble CyLUNKK;

11. PacnbInnTeNbHbIE CYLUNIKW;

12. KoHTaKTHble CyLUUKN;

13. CyWwmnakm ¢ Ncnosib30BaHMEM TOKOB BbICOKOW HacTOThI;
14. PagnaLunoHHbIe CYLUUIKN;

15. PacyeT rabapuTHbIX pasmMepoB PEKTUPMKALMOHHBIX KO/IOHH;
16. KonnaykoBble Tapenku,

17. Tapefiku ¢ S-06pa3HbIMU 3/IEMEHTaMU;

18. Cutyatble 1 pelleTyaTblie TapesnKku,;

19. CTpyeHanpaB/ieHHble TapesnKu;

20. KnanaHHble Tapenku,

21. Hacafo4yHble KOMOHHbI. OCHOBHbIE TUMbl HAaCaA0K;

22. PacnpefennTtefibHble YCTPOMNCTBA HACAA0UYHbIX KOIOHH.

6.2. TemMbl NUCbMEHHbIX padoT
TemaTnKa KypCcoBbIX NMPOEKTOB:
PEKOHCTPYKLUUS AeNCTBYOLEro 060pyA0BaHNA C LEeNblo NOBbILWEeHNSA 3DPEKTUBHOCTM ero paboTsl;
PEKOHCTPYKLUUS AeCTBYIOLEro 060pyA0BaHNA C LENbo YNY4YLEHNs 3KOIOTMYEeCKNX nokKasaTenen;
PeKOHCTPYKUMA AeliCTBYIOLWEro 060py0BaHNA C Le/blo 06/1erYeHns PEMOHTHbIX paboT 1 ya/IMHEHNS
CPOKOB 3KcnayaTauuu;
MogepHu3aLms LeliCTBYHOLLEro 060pyA0BaHNA C Lefiblo yyULIEeHNs YCI0BUIA TpyLa 06CNy>KMBatoLLEero
nepcoHana;
Pa3paboTka HOBbIX annapaToB Ha OCHOBE Pe3y/bTAaTOB HAay4HO - MCCNEeA0BaTENbCKUX paborT;
Pa3paboTKa anbTepHaTMBHbLIX LEMACTBYIOLWMM annapataM KOHCTPYKLUMIA C yNyULeHHbIMW 3N1EMEHTaMMU.

6.3. POHJ OLEHOYHbLIX CPEeACcTB
Mpunaraetcs.

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB
CobecepoBaHue, BONPOCHI K KO/IOKBUYMaM, TECTMPOBaHWE, BOMNPOCHI K 3K3aMEHY.
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7. YYEBHO-METOANWYECKOE N NH®OPMALUWMOHHOE OBECNEYEHNE ANCUUNMNNHBI

7.1. PekoMeHayemas nutepartypa
7.1.1. OcHOBHas nuTepartypa

ABTOpHI, 3arnasue N3patenscTBo, rof

N11 ToHukapos V. ., PacueTbl MalWH K annapaToB XMMUYeCKUX npous3soacts  M.: Anba-M,
MoHukapos C. N., ¥ HedTerasonepepaboTky (NpuMepbl 1 3a4a4n): yueo. 2008
PaukoBckuin C. B. nocobue

Nn12 Mwuxanés M. @, PacyeT 1 KOHCTpyMpoBaHMe MallnH 1 annapaTos M.: OOO "Toproso
TpeTbsakoB H. M.,  XuMu4yecknx nNpomnsBoAacTB: MNpumMepbl 1 3agayun: yyeb. -N3patenbckuin
MwunbyeHko A W., nocobue dom "APUNC", 2010
306HUH B. B,

Muxanes M. ®.
7.1.2. JononHWTeNbHAA nuTepartypa
ABTOpHI, 3arnasue W3paTenscTBO, rog

N21  NawuHckuii A KOHCTpyMpoBaHMe CBapHbIX XMMNYECKMX annaparos: M.: N[ "AnbaHc",

A, TONYNHCKWIA CNpaBOYHMK 2008

A P.
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n2.2

n2.3

n2.4

n2.s

n2.6

n2.7

n3.1

n3.2

n3.3

n3.4

)
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ABTOpHI,
NawnHeknin A
A, TONYNHCKWIA
A P.

[OomaHckuii U. B.,
Mcakos B. IN.,
OcTpoBckuia I
M., PewaHoB A
C., Cokornos B.
H., Cokonos B. H.

MoHwnkapos N. U.,
Mepensirun O. A,
JopoHuH B. H.,
FaHynnmH M. T.
UepHOObINbCKNIA
n. L.

Wepbun C. A

CanbkoBa A. I,
Mogonnenos E.
B., Lep6uH C.
A., AcnamoB A
A

ABTOpbI,
Canbkoas A T,
Wepbun C. A,
TutoBa H.A

CanbkoBa A. I,
TutoBa H.A

CanbkoBa A. .,
Wepbun C. A,
TutoBa H. A
CanbkoBa A. I,
TutoBa H. A

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEEKOMMYHUKaLMOHHOM CeTH

3arnasue
OCHOBbI KOHCTPYMPOBaHUS 1 pacyeTa XMMUYECKOW
annapaTypbl: CNPaBOYHMK

MaluHbl 1 annapaTbl XMMUYECKUX NMPOMN3BOACTB.
MpumMepbl 1 3agayn: yyeb. nocobue

MallunHbl 1 annapatbl XMMUYECKUX NPOU3BOACTB:
yUeOHMK

MawwnHbl 1 annapatbl XMUMNUYECKNX NMPON3BOACTB

Onopbl annapaToB XMMUYECKO NPOMBbILLNEHHOCTMW.
KOHCTpYKLMKN 1 pacyeT: yyeb. nocobue

AnnapaTbl HeTEXMMUYECKNX,

He(hTenepepabaTbIiBAKLLMX U XUMUYECKUX NPON3BOACTB.

PacueT Ha NPOYMHOCTL: y4eb.-MeToA. nocobue

7.1.3. MeToamnyeckune paspaboTku
3arnaeue
MalunHbl 1 annaparbl XMMUYECKUX MPOU3BOACTB:
MeTO[. YKa3 no BbINOJIH. nabop. paboT

MallrHbl 1 annapaTbl XMMUYECKUX MPOU3BOACTB:
MEeTOJ. YKa3aHua K pacyeTy YN/JIOTHEHWNIA BpaLyaroLwmxcs
BasIoOB AN5 CTYA. AHEB. M 3a04H. 06y4veHus cney,. 1705
MaluunHbl 1 annaparbl XMUYECKUX MPOU3BOLCTB:
MeTOZA. YKa3 no BbIMNOJIH. nabop. pabot

MallrHbl 1 annapaTbl XMMUYECKUX MPOU3BOACTB:
MEeTOAMYEeCKMe YKa3aHMa No KypcoBoMy
NPOEKTUPOBAHUIO ANA CTYAEHTOB, 00yyarowmxcs no
nporpamme 6akanaspuarta 15.03.02 "TexHOnormyeckue
MallWHbI U 060pyAoBaHMe"
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M3patenscTBO, rof
M.: OO0 14
"AnbsHC", 2008

..
MallnHOCTpOeHMe,
1982

M.:
MallnHOoCTpoeHMe,
1989

M.:
MallnHOCTpOeHMe,
1975

AHrapck: AI'TA,
2015

AHrapck: AI'TA,
2014

N3patenscTBo, rof
AHrapck: AI'TA,
2005

AHrapck: AI'TA,
2002

AHrapck: AI'TA,
2005

AHrapck: AI'TA,
2015

WNHTepHeT”

MoHukapos, V. N. KoHCTpyunpoBaHue 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 : aneKTPOHHbINA. - URL: https://znanium.com/catalog/product/184786
(nata o6paieHuns: 11.11.2016). - Pexxum gocTyna: no NoArnucke.
CemakuHa, O.K. MalunHbl 1 annapaTtbl XUMUYECKNX, He(hTenepepabaTbiBakOLLNX U
He(hTeXMMMNYECKMX NPOn3BOACTB :y4deb. nocobue / O.K. CemakunHa ; TOMCKUI NONUTEXHNYECKNN
YHUBEPCUTET. - TOMCK : 134-B0 TOMCKOro nonmMTexHU4yeckoro yHmusepcurteTa, 2016. - 154 c. -
ISBN 978-5-4387-0693-9. - TeKCT : 3M1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043924 (paTta o6palieHmsa: 11.11.2016). - Pexxum gocTtyna:

Mo noanucke.
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33  TloHukapos, V. V. MawuHbl 1 annapaTbl XMMUYECKUX NMPON3BOACTB M HedTerasonepepaboTKu:
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). - Pexxum gocTyna:
Mo MoAMuCKe.

34  OcCHOBbI pacyeTa ¥ KOHCTPYMPOBaHUA MallMH 1 annapaToB nepepabaTbiBarOLLNX NPOU3BOACTB:
YyebHuk/3umHakos B.M., KypoukuH AA., CnnubiH N.A un ap. - Mocksa : HNL MH®PA-M,
2016. - 360 c. (BO: bakanaBpuat) ISBN 978-5-16-010566-6. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/494036 (gata obpaweHns: 11.11.2016). - Pexum gocTyna:
Mo MoAmnucke.

7.3.1 MepeyeHb NporpaMMHOro obecrneyeHus

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

7.3.1.2 NanoCAD 11 Plus [AKagemunueckas nmueH3ns: cepuiiHblini Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

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

7.3.2 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 EAWHOe OKHO AocTyna K MHopMaLMOHHbIM pecypcam

7.3.2.2 NPBNC

7.3.2.3 Hayu4Has anekTpoHHaa 6ubnmoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTeNbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUUNNMNNHBI (MOA4YNA)

8.1 YuebHble ayguTopun ANA NPOoBeAeHNs Y4ebHbIX 3aHATUI BCex BNAOB. Aya. 209. 665835, T.
AHrapck, yn. Yainkosckoro, . 60, yue6Hblin kopnyc Ne 1. TexHMYeckune cpeacTsa 00yyeHus:
MynbTUMeMa NPOeKTop - 1 WT.; 3KpaH - 1WwT.; MOHMUTOpP npenogasaTens - 1 WT.; CUCTEMHbIN
610K - 1 wrt. CneynanuanposaHHasa mebenb: focka (MenoBaa 3-x cTeopyatas) - 1 wWT.; cToN
npenogaeatens - 1wr.; cTyn npenojasartens - 1 WT.; CTON CTYAEHYECKNIA [BYXMECTHbIA (WT.) - 27
LIT.; CKaMbs CTy[eHYecKasa ABYXMeCTHad - 27 LWuT.

8.2 Aypn. 326. 665835, r. AHrapck, yn. Yaiikosckoro, A. 60, y4ye6Hblin kopnyc Ne 1. TexHu4eckue
cpeacTBa 00yyYeHUs: My/bTUMeMa NPOeKTop - 1 1WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1
LUT.; CUCTEMHbIA 610K - 1 WwT. CneunanusnpoBaHHas mebenb: gocka (Menosas) - 1 WT.; cTON
npenogaeatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTYLEHYECKUIA ABYXMECTHbIN - 20 wWT.;
CKambs CTyJeHuecKas aAByxmecTHaa - 20 wr. MporpaMmHoe obecneyeHue: onepaloHHas cucTema
Windows 10 Education, Office Professional Plus Education.

8.3 Ayautopun ans caMocTosTeNbHON paboTbl. YnTanbHbIl 3an. 665835, 1. AHrapck, yn. YalikoBCKoro,
4. 60, yuyebHbIin kopnyc Ne 1 YuTanbHbIin 3an Ha 180 nocafoyHbIX MecT. Tenesm3op, CUCTEMHbIN
6n0K. TpaguuMOHHbIe CUCTEMATMYECKUIA, anthaBUTHbIA KaTanorn, TeMaTuyeckme KapToTeku.
KHWXKHbIV QoHA ynTanbHoro 3ana. 3 MK - paboune mecta 6ubnnotekapein, KCepokc, NpuHTep. 3an
3N1eKTPOHHON MH(hopmMauumn. 6 nonb3osartenbckux MK ¢ Bbixogom B VIHTepHeT, 11K - pabouee
mMecTo 6ubnunoTtekaps, ckaHep. ®oHg CD- 1 DVD-ROM, cogepXawmx pasnnyHyo MHpopmalmio:
KaTanorun, KHUru, NpuaoXKeHns K nepuoguyeckmm n3faHnamM, obyyaroLme nporpaMmel,
SHUMKNONEeANN U T.4. DNEKTPOHHbIE 6UbnnoTedHble 6asbl gaHHbIX (CAB «MMpbuc»). JocTyn K
CNpaBOYHO-NPaBoBOl cucteMe «KoHCynbTaHT Maoc»
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9. METOOAWYECKWE YKA3AHNA ONA OBYYAKO WUXCA MO OCBOEHWIO
AvcumnanHa “MatlnHbl 1 annapaTbl XMMUYECKUX NPOU3BOACTB” SBMAETCS CaMOCTOATE/IbHOW ANs
n3yyeHuns. AucumnamHa npenogaetca B BUAE NEKUNIA, MPaKTUYeCKUX 1 nabopaTopHbIX 3aHATUI. Ha
NeKUMAX Mpu U30XKEHUN MaTepuana cnefyert nojib30BaTbCA UAMOCTPATUBHLIM MaTepuanom,
OPVUEHTUPOBAHHbLIM Ha UCMNOJIb30BaHWE MY/IbTUMEANINHOTO Mpe3eHTaLMOHHOro o6opyaoBaHus. Mpu
BbINO/IHEHUWN MPaKTUYeCKNX paboT no gucumnianHe “MallnHbl 1 annapatbl XMMUYECKUX NPOU3BOACTB”,
obyyatouimecs LOMKHbI BNageTb HaBblkaMu paboTbl CO CpaBoYHMKaMuK U Katanoramu. ObpasoBaTefibHble
TEXHONIOrUK: MEeTOA NPOBNEMHOI0 M3MI0XEHUA MaTepuana, Kak 1eKTopoM, Tak 1 06yvatoLwmmes;
CaMOCTOATENbHOE YTEHME 00yYatoLLMMNCS YUEOHOW, YUeOHO-MeTOANYECKON U CNPABOYHON NUTepaTypbl 1
nocnegytoLiee NCnonb3oBaHMe NOMYYEHHbIX 3HaHUI Ha NPaKTUYeCKUX M NabopaTopHbIX 3aHATUAX. B
TeyeHue npenogasaHns gucuUnaInHbl “MallmnHbl U annapartbl XMMUYECKUX MPOU3BOACTB” B KayecTse
(hopM TeKylLLein aTTecTaymy 06y4dalroLLMXcs NCNONb3YTCA cobecefoBaHNe, KONTOKBUYMbI U
TeCTUpPOBaHue.
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MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNI
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npakT.NOATOTOBKM

MToro aya. 54

ATakTHasa paboTta 54

Cam. paboTa 54

Yacbl Ha KOHTPONb 36

nToro 144

2)

P
18
36
6

54
54
54
36
144

MToro
yn PN
18 18
36 36
6 6
54 54
54 54
54 54
36 36
144 144



YM: 15.03.02_TM-22-1,2,3,4.plx cTp. 2

Mporpammy cocTtaBu(u):
KTH, [lekaH TexHonornyeckoro pakynbreTa, eMeHTbes A.U.

PeuLeH3eHT(bl):
KTH, MepBblil 3aM. reHepanbHoro gupekTopa AO "UpkyTckHumxummaw”, Kysneuos K.A.

Pa6oyas nporpamMma gucuyunivHbl
MOHTaX U PEMOHT TEXHONIOTMYECKOro 060py0BaHNUS

pa3paboTtaHa B cooTBeTcTBUN ¢ PIOC:

defepanbHbIil roCcyfapcTBEHHbIV 06pa3oBaTeNbHbI CTaHAAPT BbICLIEro o6pa3oBaHusa - 6akanaspuat no
HanpaBfeHUo NoaroToBkn 15.03.02 TexHONOrM4YecKne MallinHbl 1 0bopyaoBaHme (Npukas MuUHOGpHaYKK
Poccum ot 09.08.2021 r. Ne 728)

COCTaB/IeHa Ha OCHOBaHWUM Yy4ebHOro nJaHa:
15.03.02 TexHonornyeckne mawmnHbl 1 060pyaoBaHue

0f06peHHOro yuéHblM coBeToM By3a 0T 30.06.2022 npoTtokon Ne 06/22.

Pabouasd nporpamma ofobpeHa Ha 3acefaHun YMC akynbTeTa

Cpok felictBus nporpammbl: 2022-2026 yu.r.

Mpeacepatens YMC 'W KTH., gou,., Jlebegesa O.A.
MpoTokon o1 06.07.2022 Ne 06/22



Y 15.03.02_TM-22-1,2,3,4.plx cmp. 3

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
1.1 HayuuTb M NOATrOTOBMTb CTYAEHTOB YMEHUIO OPraHn30BaTh U PYKOBOAUTb paboTaMu MO PEMOHTY U
MOHTaXy TEXHONOIMYecKoro 060pyAoBaHuS;

1.2 cocTaBnATb LOKYMEHTALMIO Ha €ro 3KCMnyaTauno U PEMOHT;
1.3 conocTaBnATb U COCTaBAATb TEXHONOTW 3aBOACKONO U3roTOB/IEHWUSA MAaLLMH 1 annapaToB U Ux

MOHTaX.
2.3A0AUYN
2.1 OCBOeHMe OCHOBHbIX TEXHONOTMMYECKMX NPOLECCOB PEMOHTA fAeTanei, COOPKM 1 UCNbITaHUS
060pyA0BaHUS;

2.2 nojrotoska 060pyf0BaHUSA K PEMOHTHbIM paboTam, crnocobbl BOCCTAHOB/IEHUS [ieTaNieil, OCHOBHbIE
TEXHONOrMYecKre onepaLmm PeMOHTHbIX paboT;

2.3 BefleHNe MOHTaXHbIX paboT 1 TEXHONOTMYECKUX KOHCTPYKLUMI 060pyL0BaHUS.

3. MECTO ANCUMNMNNAVHBI BCTPYKTYPE OOnN
Llmkn (pasgen) OOIMM: 61.B.03
3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyaroLLerocs:
3.1.1 TloAbeMHO-TPAHCMOPTHbIE MEXAHU3MbI
3.1.2 TexHON0orns KOHCTPYKLMOHHBLIX MaTepnanos
3.1.3 MarepuanosegeHue
3.1.4 TeopeTnyeckas MexaHuKa
3.2 AncumnniunHbl U NPaKTUKK, NS KOTOPbIX OCBOEHME faHHOW ANCLUNAUHBI (MOAYNSA)
HeobX04MMO KaK NpefLlecTBYOLLee:
3.2.1 TMpomnsBoAcTBeHHas npakTuka: MNMpegannaoMHas npakTuka
3.2.2 TMoaroTtoBKa K cfladye U cgadva rocyapCTBeHHOr0 3K3ameHa

3.2.3 [oarotoBka K npouegype 3aWiMThbl 1 3awnTa BbINYCKHON KBaNMOUKaLNOHHOW paboTbl

4. KOMMETEHUWMW OBYUAKOWEIoCd, OPMNPYEMBIE B PE3Y/JIbTATE OCBOEHWA
ANCUNNNTNHBI (MOAYNA)
MK-1: ¥YmeTb paspabaTbiBaTb CeTeBble rpaMKn PEMOHTHbIX paboT, ycTaHaB/MBaTh
B3aMOCBfA3aHHble paboTbl, onpefendTb HE06X04MMble pecypchbl (TPYLOEMKOCTb) NPOBeLeHMs
PEMOHTHbIX paboT

3HaThb:

YpoBeHb 1 HOPMATMBHO-METOAMYECKUE MaTepuassl Mo opraHn3aunmy NpoBefeHNsa PEMOHTHbIX paboT
obopypoBaHua

YpoBeHb 2 npasuna cgayu 060pyLoBaHUSA B PEMOHT 1 NMPUeEMa Mocsie peMOHTa, MeTOA4bl MOHTaXa,
PErynvpoOBKN 1 Hanagku obopynoBaHus

YpoBeHb 3 TeXHWYECKYI LOKYMeHTaLuo, ohopmMasemyto AN8 NpoBefeHNs PEMOHTHbIX paboT

YMeTb:

YpoBeHb 1 nnaHMpoOBaTb MePONpPUATHA NO NPOBEAEHNI0 PEMOHTHbIX paboT

YpoBeHb 2 COCTaBNATL CeTeBble rPauKM PEMOHTHbIX paboT

YposeHb 3 o0b6ecrneymsatb paboTbl N0 PEMOHTY U MOAEPHM3ALUN TEXHONOTMYECKOT0 060pYyA0BaHUS,
OCYLLLeCTBNATb KOHTPO/Ib KAa4YeCTBa, COCTABNATb TEXHNYECKYIO AOKYMeHTauuo A4
npoBeAeHNsa PEMOHTHbIX paboT

Bnagets:

YpoBeHb 1 HaBblKaMuW MAaHUPOBaHWA MEPONPUATUIA N0 NPOBEAEHNIO PEMOHTHbLIX paboT

YpoBeHb 2 HaBblKaMuK COCTaB/IEHUA CETEBbIX rPaMKoB NPOBEAEHNA PEMOHTHbIX paboT

YpoBeHb 3 HaBblKaMu COCTaB/IeHUS BEAOMOCTEN AedeKToB M crneunpuKaLmin Ha peMOHTHbIe paboThbl
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3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3
YMeThb:

YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

MK-2: ¥YMmeTb 06ecneymBaTb HafeXxHyto, 6ecnepeboliHyto n 6esaBapuiiHyto paboTy

TEXHO/I0TNYECKOro 0bopyL0BaHUA

HOPMATMBHO-TEXHUYECKYI AOKYMEHTAL M0 NO KOHTPOJIKO TEXHUYECKOTO COCTOSAHUS,
TEXHUYECKOMY 06CNYXMBAHUIO Y PEMOHTY TEXHO/IOTMYECKOT0 060py0BaHMA
MEpONPUATASA MO MOBbLILLIEHNI0 HALEXHOCTN TEXHONOTMYECKOr0 060pyA0BaHMS
METOAbl KOHTPONSA KayecTBa PEMOHTHbIX paboT

obecneynBaTb BbINOMHEHME PABOT NO TEXHUYECKOMY OOCMY>KMBAHMIO N PEMOHTY
obopyaoBaHus

MeponpuATAS NO MOBbILEHNIO HAAEXHOCTM TEXHONOTMYECKOro 060pyL0BaHUS
MeTOAbl KOHTPO/SA KayeCcTBa PEMOHTHbIX paboT

HaBblkaMu pa3pabaTbiBaTb HOPMATUBHO-TEXHMYECKYHO [OKYMEHTALMIO N0 KOHTPO/O
TEXHUYECKOr0 COCTOSHUSA, TEXHUYECKOMY 06CNY)KMBAHUIO U PEMOHTY TEXHOIOMMYECKOro
o6opypoBaHus

HaBblKaMM OCYLLEeCTBMATL aHa/M3 NPUYMH 0TKa30B 060pyA0BaHNA, BECTU CTAaTUCTUKY
0TKa30B, pa3pabaTbiBaTb MEPONPUATUSA NOBbILEHUSA HALEeXHOCTN 060pyL0BaHUSA
HaBblKaMM OCYLLECTB/ATb KOHTPO/Ib 3@ BbIMO/IHEHWEM KayecTBa MOHTaXa, KayecTsa
PEMOHTHbIX PaboT 1 06CNYXMBaHUSA TEXHONOTMYECKOro 060pyL0BaHUSA

MK-3: ¥YMeTb popMnpoBaTh NaHbl NpoBeAeHUS NNaHOBO-NpeaynpeauTebHbIX PEMOHTOB
YCTaHOBOK, TEXHUYECKOTO 06CNYXXMBaHNA N peMOHTa 060py0BaHNA, NPOrpaMM MOAEPHMU3ALUN U

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

YMeTb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

TEXHUYECKOTO NEPeBOOPYXEHNSA

3aKOHOZaTe/IbHble 1 HOPMATUBHbIE NPABOBbIE aKTbl, METOLMYECKME MaTEpUasbl OpraHu3aLmm
Mo BoMpocam 3KcnayaTaumn TeXHONOTMYecKoro o6opyLoBaHmUs

HOpPMaTVBHbIE, METOANYECKUE W ApYTUue MaTepuasbl No OpraHMu3aLnum peMoHTa
TEXHO/I0rMYEeCKOro 060pyfoBaHns, 34aHNIA 1 COOPYXXEHU

MepenoBO OTEYECTBEHHbIV 1 3apYOEXHbIA OMNbIT MO MPUMEHEHUIO COBPEMEHHOIO
TEXHO/IOTMYecKOro 060pyA0BaHuNs, HOBbIX METOLOB PEMOHTA U MeXaHu3aLmum

NNaHMpoBaTth rpagiMKy KOHTPOA TEXHNYECKOr0 COCTOAHNUA U PEMOHTOB TEXHO/IOTMYECKOr0o
obopypoBaHua
NpPoBOANTL pacyeTbl TpebyeMoro peMoHTHOro (hoHaa

(hopMmMpoBaTb NNaHbl MPOBEAEHUA NNAHOBO-NpPeaynpeAnTEeNbHbIX PEMOHTOB YCTaHOBOK,
TEXHUYECKOTO 06CNYXMBaHNA 1 PEMOHTa 060pYy0BaHUA

HaBblKaMy (HOPMUPOBAHMSA TOL0BOI0 rpagMka paboT No KOHTPOIKO TEXHUYECKOTO COCTOAHUSA,
TEXHWUYECKOMY 06CNYXXMBaHWUIO U PEMOHTY TEXHONOIMMYECKOro 060pya0BaHuns

HaBblKaMW pacyeTa PEMOHTHOTO (hoHAa

CMOCOGHOCTLIO BHEAPEHNA COBPEMEHHBLIX CUCTEM MOHUTOPUHIa TEXHNYECKOIO COCTOAHUA
TEXHOMOIM4YecKoro 060py,ﬂ,OBaHI/IFI TEXHOMOTMYeCKNX yCTaHOBOK

B pe3ynbTaTe OCBOEHUSA AUCLUNNUHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:
4.1.1 TexHONOrMYHOCTb M3AENUIA N NPOLLECCOB UX U3TOTOBMIEHNSA, MOHTaXKa N PEMOHTA;

4.1.2 TeXHW4YecKoe oCHalweHue paboymx MecT C pa3MeLLeHMEM TEXHOMOrMYecKoro obopygoBaHua npu
MOHTa)Ke 1 PEMOHTE.
4.2 YMmeThb:
4.2.1 KoHTpo/MpoBaTtb COOMOAEHNE TEXHONOTMUYECKOW AUCLMUMINHBI MPU MOHTaXE U PEMOHTE
06opyaoBaHua (MaLlmnH);

cTp. 4
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4.2.2 ocBamBaTb BBOAMMOE 060pyL0BaHue;

4.2.3 npoBepsTb TEXHUYECKOE COCTOSIHME M OCTATOYHbIA pecypc TEXHONOTMYECKOro 060pyL0BaHMs,
OpraHu30BbIBaTb NPOMUNAKTUYECKUA OCMOTP U TEKYLL WA PEMOHT 060pYyA0BaHNS;

4.2.4 nNpuMMeHATb COBpeMeHHble MeTOAbl ANs Pa3paboTKM ManooTXOAHbIX, 3HeProcbeperatwmx n
3KO/IOTMYECKM YNCTbIX MALUHOCTPOUTENbHbBIX TEXHOMNOT WA, 06ecneymBaoLLMX 6e30NacHOCTb
XU3HEAeATeNbHOCTM NtoAel N UX 3alUTy OT BO3MOXHbIX NMOCNeACTBUIA aBapuid, KaTacTpod u
CTUXUIAHbIX 6eCTBUIA, yMeTb MPUMEHSATb CNOCO6bl PaLoHaNbHOT0 NCMONb30BAHUA CbiPbEBbIX,
3HepreTMYECKMX U APYTMX BULOB PECYPCOB B XMMUYECKOM U HedhTenepepabaTbiBatoLLEM
NPoOM3BO/ACTBE;

4.2.5 CcOCTaBNATb TEXHUYECKYH AOKYMEHTauut (rpauku paboT, MHCTPYKLMU, CMETbI, NaHbl, 3asBKK
Ha mMaTepuanbl 1 060pyA0BaHNE) U MOAFOTaB/MBATb OTYETHOCTb MO YCTAHOBAEHHBLIM (hopMaM,
noAroTaBNMBaTh AOKYMEHTALMIO ANS CO3A4AHNSA CUCTEMbI MEHE)KMEHTA KauyecTBa Ha NpeanpusTum;

4.2.6 NpVMeHATb CTaHAAPTHbIE METOAbI pacyeTa NpU NPOEKTUPOBAHMM feTanei v y3noB n3genuii npw
PEMOHTE MOHTAXE.

4.3 Bnapetb:

4.3.1 HaBblkamMu pa3pabaTbiBaTb Pabo4yt0 MPOEKTHYI U TEXHUYECKYH JOKYMEHTaUunto, 0hopMsaTh
3aKOHYEHHbIE NPOEKTHO-KOHCTPYKTOPCKME paboThl C MPOBEPKOW COOTBETCTBUS pa3pabaTbiBaeMbix
NMPOEKTOB N TEXHUYECKON JOKYMEHTaLUnN cTaHAapTaM, TEXHUYECKUM YCIOBUAM U APYTUM
HOPMAaTVBHbIM [OKYMeHTaM;

4.3.2 MeTOAaMW KOHTPO/A KayecTBa M3LeNnii 1 06beKTOB B chepe NpodeccuoHanbHOM AeATeNbHOCTH,
NPOBOAMTbL aHaNN3 MPUYNH HapPYLLUEHUI TEXHONOTMYECKMX MPOLLECCOB B XMMUYECKOM
annapatocTpoeHnn n paspabartbiBaTb MEPOMPUATUA MO UX NPeSynpPeXxxaeHuI0.

5. CTPYKTYPA N COOEPXAHWE AaNCUNNNNHBI (MOAYNA)
Kog HaumeHoBaHue pasgenos n  Cemectp/ Yacos KowmneteH- Jlutepatypa WHTe [NpumevaHue
3aHATKA Tem /Bufg 3aHATUA/ Kypc 11717 paKT.
Pasgen 1 OpraHu3aums
PEMOHTa N MOHTaXa
XUMNYECKOTIO 1
HethTenepepabaTbIBatOLLEr0
06opyfoBaHus.
11 OpraHunsaumna MoHTaxa

OCHOBHbIX BLUA0OB

XUMMYECKOTO

ob6opyaoBaHus. /Tema/

MOHTaX XUMUYECKNX 8 1 MK-1 NkK- nii 0
annaparos. TexHuyeckas 3 MK-2 ni.2nz2.1
[LOKyMeHTauma npu n2.2n3.1
MOHTaXHbIX paboTax. a1
XapakTepncTumka

MOHTaXXHOW NoLWagKu.
®dyHpameHTbl. /f1ek/

MeTopbl C60pKMN. 8 4 MK-1 MnkK- ni1 0
Pa3paboTka 3MK-2 ni2n2.1
TeXHO/I0TNYeCcKnx Nn2.2Nn3.1
npoueccos c6opku. /Mp/ 3l
3anofiHeHNe TeXHNYECKOW 8 4 MK-1 MnkK- niil 0
N TEXHONOTNYECKOW 3 MK-2 ni.2n2.1
LOKyMeHTauuu. /Cp/ n2.2n3.1

a1
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12

13

14

MoHTa)KHble paboTbl 1
MOHTaX OCHOBHbIX BUJO0B
XUMUYECKOTO
obopyaoBaHus. /Tema/

MOHTaX TMNOBbLIX
annaparos: eMKOCTH,
Tenn000MeHHUKM,
KO/IOHHbIE annapaTsbl.
MoLbeMHbIe MEXAHU3MBI.
TexHonorunsa
pynoHuposaHua. He
rabapuTHble annapaTbl 1
NX MOHTaXX.MOHTax
Tpy60NpoBOLOB U
apmaTypbl. PeMoHT
Tpy60NpoBOLOB U
3anopHoM

apmarypsbl. /Jlek/

TexHONOrMyeckne cxemsol
cO0pKN. TexHonorn4vyeckne
ycnosus Ha c6opky. /Mp/

CocTaBfieHNE CXEMbI
MOHTaxa. /Cp/

OpraHunsaumnsa peMoHTa
XUMMUYECKOTO
obopyaoBaHua. /Tema/

PeMOHT XMMUYECKNX
MaLLWH 1 annaparos.
TexHuyeckas
LOKyMeHTaunsa.OpraHusat
N PEMOHTA.
XapakTepucTumka
KomnoHeHToB lNIMP n
TOwuP. CtpykKTtypa
PEMOHTHOW CNyXO0bl
XUMUYECKOTO
npeanpuaTtua. /Nek/

JCcKusmposaHme (Ha
BbI6Op) 3 annaparos.
CocTaBneHune n aHanus
cxeMbl c6opku. /Tp/

ObecneyeHune
nNpon3BOACTBA U
(hMHaHCMpoBaHue
PEMOHTHbIX paboT. /Tema/

3 MK-1 rnkK- ni1
3 MK-2 niz2n2.1
n2.2n3.1

a1

4 MK-1 MnK- ni1
3 MK-2 niz2nz2.1
Nn2.2n3.1

a1

8 MK-1 rnK- ni1
3 MK-2 niz2nz2.1
Nn2.2n3.1

a1

3 MK-1 rnK- ni1
3 MK-2 niz2n2.1
Nn2.2n3.1

a1

6 MK-1 rnkK- ni1
3 MK-2 niz2n2.1
Nn2.2Nn3.1

al

0

cTp. 6
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2.1

NcToYHUK
(hMHaHCMpOBaHMA
PEMOHTHbIX paboT, 3agauu,
cToAwWme nepeq
PEMOHTHbLIMU CNyX6amu.
CoBpeMeHHbIe TEHAEHL MM
B OpraHm3auum n
TEXHO/I0T UK

pemoHTa. /Nek/
TexHONOrNYecKnii
mapLpyT céopku. /Tp/

MpoBefeHWe TeH4EPHOTO
oT6opa Ha
npegnpuatun. /Cp/

Pasgen 2. PeMOHT
06LLie0Tpac/1eBoro
060pPYyA0BaHNSA XMMUYECKMX 1
HediTenepepabatbiBaroLLmX
NPOV3BOACTB.
O6uweoTpacnesoe

o6opypoBaHue. /Tema/

TexHoNnorma pemoHTa
OCHOBHbIX TUMOBbIX
JleTanei n annapartos:
Basibl, My(Thl,
NOALNMHUKN,
YNAOTHEHMUA. TeXHON0rns
PEMOHTa eMKOCTHOIO
KO/IOHHOTO
060pyaoBaHUA. TeXHONOTK
S pemMoHTa
TeNnN006MeHHOro
obopypoBaHus. AHanus
PEMOHTA N MOHTaXa
HacocoB, UNbTPOB K
LeHTpUdyr, annapaTos ¢
nepeMeLLnBao L UMM
ycTpoictBamn. [Nek/

Cnocobbl coopkuM,
pasbeMHbIE U
HepasbeMHble
coeanHeHns. Crnocoobsbl
NPoOBEPKMN KayecTea
CBapHbIX

coefuHeHwui. /Mp/

3yyeHne coBpemMeHHbIX
cnocoboB peMoHTa
ob6opygoBaHua. 3yyeHue
CTaHAapTHOro o6opypo-
BaHua. /Cp/

16

MK-1 MnK-
3 MK-2

MK-1 rnK-
3 MK-2

MK-1 MnK-
3 MK-2

MK-1 rnK-
3 MK-2

MK-1 MnK-
3 MK-2

MK-1 MnK-
3 MK-2

ni1
niz2n2.1
n2.2n3.1
)

ni1
niz2n2.1
Nn2.2n3.1
al
ni1
niz2n2.1
Nn2.2n3.1
al

ni1
niz2n2.1
Nn2.2n3.1
al

ni1
niz2nz2.1
Nn2.2n3.1
a1

ni1
niz2n2.1
Nn2.2Nn3.1
)

0

cTp. 7
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2.2

2.3

2.4

NcnbiTaHng XMMUYeCcKnx
annapatos. /Tema/

WcnbiTaHnsa
OTPEMOHTUPOBAHHbIX
annapartos. [MoArotoska K
ncnoiTaHuam. Mopagok
BCKpbITUA. /Jlek/

Bugabl nsHoca
XUMMYECKOTO
obopypnoBaHus.

V3Hoc peTaneii
NMPOMbILLIIEHHOT O
o060opyAoBaHMAa 1 NyTu
NoBbILIEHUA
[JONTOBEYHOCTM MaLLMH.
[Tema/

bopbba ¢ M3HOCOM
XUMUYECKOTO
obopypaoBaHus.
XapakTepucTmnka 4yacTto
BCTpeYaroLLmxcs B
XUMUYECKNX YCTAHOBKAX
KOPPO3MOHHOTO,
abpa3nBHOIO U
MeXaHNYecKoro M3HOCOB.
MoBbIWeHNS
M3HOCOCTOMKOCTM 3a CYeT
KOHCTPYKTOPCKMX
peleHunii, Bbibopa
maTepuanos,
TEXHOMOMMYECKNX
MeponpuaTuin. /Nek/

WcnbiTaHns
npefyCcMOTPeHHbIe
PocTtexHaasopom. /Tp/

3agauu, ctoaume nepes
Cnyxo60/
PocTtexHapgsopa. /Cp/

BoccTtaHOBUTENbHbIE
onepauuun ¢ getanamu
XUMMNYECKOTo
obopyaosaHua. /Tema/

MK-1 MnK-
3 MK-2

MK-1 rnK-
3 MK-2

MK-1 rnK-
3 MK-2

MK-1 rnK-
3 MK-2

ni1
niz2n2.1
n2.2n3.1
a1

ni1
niz2nz2.1
n2.2n3.1
a1

ni1
niz2n2.1
n2.2n3.1
al
ni1
niz2n2.1
Nn2.2n3.1
al

0

cTp. 8
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2.5

2.6

TexHonorus
BbICOKOTEMMepPaTypHOro
Hanbl/1IeHNS NOKPbITUN.
MepcnekTyBa
NCMonb30BaHNA
Hanbl/IeHNA NPU PEMOHTE
1 BOCCTAHOB/IEH NS
feTanei n annapatos B
XUMUYECKOM
He(TenepepabaTbiBatoLe
M npou3ssogcTee. /Jlek/

O6opypoBaHue
naboparopum
JedeKToCcKoNuN,
O6opypfoBaHue ang
Tepmoo6paboTku. /Mp/

O6opypoBaHue
nabopartopuu
fLedeKToCcKONMY Ha
He(TEXMMUYECKOM
npeanpuaTUNn.
lMpoBeaeHune
KOHTPO/bHbIX 3aMepoB
Jetane,
6anaHcuposka. /Cp/
[MepcrneKTUBbLI PEMOHTA U
MOfepHM3aLmMmn Ha
obopypoBaHuu
XUMUYECKMNX U
HethTenepepabaTbiBaOLLLNX
npegnpusaTuin. /Temal
3agauu, crToaume nepes
PEMOHTHbLIMU CNYy>K6aMK
NpeanpuATUin. PEMOHT ©
MOHTaX XMMWUYECKOM
annapatypbl 13
nnactmacc. /flek/
CoBpemeHHble
3apy6eXxxHble MeTo/ib
NpoBeLEHNS PEMOHTOB
(cynepsaisuHr). /Mp/
M3yuyeHure nepenoBbix
3apyB6exxHbIX
TexHonorui. /Cp/

Bonpochkl kayecTsa
pemoHTa. /Tema/
TexHunyeckas u
npakTunyeckas
AnarHocTmka
TEXHOMI0rNYECKOro
obopyaosaHus. /Nek/

8 1 MK-1MK-
3MK-2
8 8  MK-1MK-
3MK-2
8 12 TK-1 MK-
3MK-2
8 1 MK-1MK-
3MK-2
8 2 MK-1 K-
3MK-2
8 4 TK-1 K-
3MK-2
8 1 MK-1MK-
3MK-2

ni1
niz2n2.1
n2.2n3.1
)

ni1
niz2n2.1
n2.2n3.1
al

ni1
niz2nz2.1
Nn2.2Nn3.1
a1

ni1
niz2n2.1
n2.2n3.1
)

ni1
niz2n2.1
Nn2.2n3.1
a1
ni1
niz2nz2.1
Nn2.2n3.1
a1

ni1
niz2n2.1
n2.2n3.1
al

0

0

cTp. 9
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Mpu6opbl N MeTOAbI, 8 2 MK-1 NkK- nii 0
onpefenstolime Ka4yecTso 3 MK-2 ni2n2.1
pemoHTa. /Tp/ Nn2.2n3.1
a1
MexayHapogHasa cuctema 8 2 MK-1 NkK- nii 0
kayectBa, FOCT, OCT, 3 MK-2 niz2nz.1
TY. ICp/ Nn2.2n3.1
a1
/3K3ameH/ 8 36 MK-1 MnkK- ni1 0
3 MK-2 ni2nz.1
n2.2n3.1
a1

6. PpOHA OLEHOYHbBLIX CPEACTB

6.1. KOHTpO/ibHbIE BONPOCHI U 33jaHuns
Bonpockl no kypcy “MOHTaX ¥ peMOHT TEXHONOrMYeckoro 06opyosaHuns”

1 Buabl pemMoHTOB. CyLHOCTL CUCTEMbI MIAHOBO-NMPeAynpeauTeNbHOr0 PemMoHTa.

2. PemoHTHaa xapakTepucTuka MallMHbl UK annapara.

3. PEMOHTHbI LUK 1 €ro CoAepXKaHue.

4. Pa3paboTka TEXHONOrMYECKOro npowecca peMoHTa.

5. [MporpammMa v COCTaB PEMOHTHbIX LIEXOB.

6. N3HocoycTOMUMBOCTL feTaneil. OCHOBHble MeTOAbl KOMMNeHcauun n3Hoca fgetaneil. OCHOBHble
BUAbI AeeKTOB AeTaneil.

7. MpenmMyLiecTBa U HeAOCTaTKNU MeTanIn3auuMy U HannaBku Npu peMOHTe feTanein.

8. 3aWwmnTHbIe NOKPbITUA, MeponpuATUA No 6opbbe ¢ Koppo3uel 060pyL0BaHUA U annapartos.

9. PeMOHT 1 MOHTaX KOMOHHbIX annapaTtoB. Cxema cbOpKu.

10. MeToAbl CBapKy TpewwuH B XMMUYEeCKMX annaparax. MNMpaBka BMATUH W BbINYYMH.

11 MpeaBapuTenbHas U OKOH4YaTeNbHas AeekTauus Npu PEMOHTHOW pa3bopKe MallyH.

12. XapakTepucTka npuUroHoYHbIX paboT NPy PeMOHTHON cH60pKe. BbINOMHEHNE COEAUHEHUI Ha
HenoABUXHbIX NocagKax Npu peMOHTHON cbopke (Ha npumMepe NOALNMHUKOB).

13. PEMOHT XMMMYeCKOl annapaTypbl M3 naacTMacc. MnactMmacchbl, NPUMEHSEMble NPU PEMOHTHbIX
paboTax.

14. MpoBepKa ropn3oHTaIbHOCTU N NPAMOJSIMHEWHOCTU N0CKOCTel. MpoBepKa COOCHOCTU BasnoB U
OTBEPCTUIA.

15. CraTuyeckas 1 gMHamuyeckas 6anaHCMpPOBKA BanoB MOC/ie PeMOHTa.

16. XapakTepucTmka Je(eKTOB M MOBPEXAEHUIA MPOMCXOAsALWNX B NMPOLECCe 3KcnayaTauum
XWMWYECKMX annapaTos.

17. Buabl 1 cnocobbl NOArOTOBKX annapaTtoB K PEMOHTY.

18. MMapaBnnyeckne n NHeBMaTUYeCKMe UCMbITAHUA XMMWUYECKUX annapaTos, MPefyCcMOTPEHHbIEe
PocTexHazs3opom.

19. MeTofbl 3amMeHbl TPy6 B TpybO4aTbiX TENNO0OMEHHMKAX U PEMOHT TPYOHbIX peweTok. Cxema
cO60pKM TeN100O6MEHHOTO annapaTa.

20. MOHTa)XHble MEXaHM3Mbl U NMPUCNOCOBNEHNSA, NMPUMEHAEMBIE MPU PEMOHTE Y MOHTaXe
annaparos.

21. OCHOBHas [OKYMeHTaLuMa Ha npoBefleHWe MOHTaXHO-PeMOHTHbIX paboT.

22. FabapUTHOCTb XMMUYECKUX annapaToB, TEXHOMOIMUS PYNOHUPOBAHUS.

23. Cucrtema TeXHUYECKOro AMarHOCTUPOBaHWUA. KcrnepTm3a NPOMbILLIEHHON 6e30MacHOCTY.

24, KOpPPO3MOHHbI U3HOC XMMMWUYECKUX annapaToB U METOAbl UX OLEHKMU.

25. Buabl Tpy6onpoBofoB, MOHTaX Tpy6OMNpoBOAOB M apmaTypbl.

26. Buabl n MeToabl TEXHUYECKON AMArHOCTMKM XMMWUYECKMX annapaTos.

27. ®dyHAaMeHTbl, BUAbl ONOP M UX AUATHOCTUKA.

28. Pa3beMHble 1 Hepa3beMHbIe COeAMHEHMNS TPyOOMNpPoBO0B.

29. CBapKa LBeTHbIX MeTan/ioB W Cn/iasoB.
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30.

PeMOHT Tpy60npoBOLOB ¥ 3arMoOpHOW apmartypbl.

6.2. TemMbl MMCbMEHHbIX paboT

Yue6HbIM NIaHOM He NpesyCMOTPEHbI

Mpunaraetcs

6.3. POHJ OLEHOYHbLIX CPEeAcTB

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

cTp. 11

3awmTa No NpakTMYeckum paboTam, BOMPOCHI K KOMMOKBUYMaM, 3K3aMeHaLMOHHbIEe BUNeThI.

7.YYEBHO-METOANWYECKOE N NH®POPMALWMOHHOE OBECMNEYEHWE ANCUNTMNNHBI

nii

niz2

nz.1

n2.2

n3.1

a1

ABTOpHI,
®apamasos A. A

Epmakos B. U.,
LWewnH B. C.

ABTOpbI,
Ckoono A .,
MonokaHos HO.
K., Bnagnmnpos
A ., WenkyHos
B. A

®apamasos C. A

ABTOpHI,
Mogonnenos E.
B., lemeHTbeB A
V., bageHukos A
B.

7.2. MepeyeHb pecypcoB MHDOPMALNOHHO-TENEKOMMYHUKALWOHHOW CeTu

7.1. PekomeHyemasa nutepaTypa
7.1.1. OcHOBHad nuTepaTtypa
3arnasue
O6opypoBaHue HeTenepepabaTbiBatOLLMX 3aBOLOB U
ero akcnnyartaums: yyeb. nocobue

PEMOHT 1 MOHTaX XMMNYECKOro 060pya0BaHNs: yyeb.

nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
Mpouecchl 1 annapatbl Heg)TerazonepepaboTku un
HeTeXuMnn: y4yebHUK 415 BY30B

OxpaHa Tpyfa npu aKcnayaTauum n peMoHTe
060pyA0BaHNA XUMUYECKNX U
He(hTenepepabaTbiBalOWMNX NPeANpPUATUAI
7.1.3. MeToamnyeckmne pas3paboTkm
3arnasue
MoAbeMHO-TPAHCNOPTHbIE MEXaHU3Mbl: y4yebHoe
nocobue

M3patenscTBO, rof
M.: Xumnsa, 1984

N.: Xumnga, 1981

N3patenscTBo, rof
M.: Hegpa, 2000

M.: Xumunga, 1985

N3patenscTBo, rof
AHrapck: AHI'TY,
2020

NHTepHeT”

CemakuHa, O.K. MoHTaX, akcnyartauusa n peMoHT obopyfoBaHua oTpacau :y4deb. nocobue /
O.K. CemakuHa ; TOMCKUI NOUTEXHUYECKNIA YHUBEPCUTET. - TOMCK : 134-B0 TOMCKOrO
NMOJINTEXHNYECKOrOo yHuBepcuTteTa, 2018. - 184 c. - ISBN 978-5-4387-0812-4. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1043848

7.3.1 MNepeyeHb NporpamMmHOro obecnevyeHus

7.3.1.1 NanoCAD 11 Plus [AKagemunyeckas nmueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

7.3.1.2

7.3.1.3

7.3.14

CpOK feicTteuma 3 rogal

7.3.2.1 WUPBWC

7.3.2.2

Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.2 NepevyeHb NHPOPMALMOHHBIX CMPAaBOYHbIX CUCTEM

HayuHas anekTpoHHas 6ubnmoteka eLIBRARY.RU

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

Windows E3EDU Dev UpLSA [[ocyfapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019


https://znanium.com/catalog/product/1043848
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7.3.3 MNMepeyeHb o6pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANIBHO-TEXHMYECKOE OBECMNEYEHWNE ANCUUTNINNHBI (MOAY NA)

8.1 Ayp. 111, 665830, r. AHrapck, 72 kB-n, a. 19, yuebHblit kopnyc Ne 2. YyebHble ayanutopumn ans
npoBeAeHNs yyebHbIX 3aHATUI BCeX BUAOB. TeXHMYeCcKue cpeacTsa 06yyeHUs: MynbTuMenma
nNpoeKkTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAM0o KONOHOK NS BOCMNPOW3BeAeHUs ayamo ganna - 1 wT.; y4eb6Ho-HarnsgHble
nocobusa «3anopHo-peryanpytroLLas apmatypa» - 4 Wr.; yyebHo-HarnsgHble nocobms
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWrt. Cneynann3nposaHHas
mebesnb: gocka (menosas) - 3 WT.; CTON npenojasaTeis - 1 WT.; CTON KOMMbIOTEPHbIN - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAeHYECKUIA BYXMeCTHbIN (WT.) - 18 WT.; cKaMbs CTyeH4Yeckas
ABYXMeCTHas - 18 wrT.; nektopckas TpubyHa - 1 wr.

8.2 Ayp. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, y4yebHbIin kopniyc Ne 2. Ayautopun ans
camocToATeNbHON paboTbl. Cneynanm3nmpoBaHHas mebenb: fgocka (Menosas) - 1WT.; CTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCcKne cpefcTea 06yveHns: MynbTumeama
npoekTop - 1 wWT.; 3KpaH - 1 WT.; MOHO6/10K - 20 LWT.; KOMNAEKC ay4Mo KOJIOHOK AN
BOCMpOu3BeAeHNs ayamo ¢ana - 1 wT.; 4OCTYN B UHTEPHET CO BCex paboymx MecT.

9. METOAWNYECKWMNE YKA3AHWA ANA OBYYAK W NXCA MO OCBOEHWIO
OvcumnanHa “MOoHTaX U PEMOHT TEXHONIOFMYECKOro 060pyA0BaHnaA” ABNSAETCA CaMOCTOATENIbHON AN1s
n3yyeHus. QucuunnmHa npenojaetcs B BUAE NEKUUA U NPAKTUYECKUX 3aHATUI. Ha nekumnax npu
N3N0XXEeHUN MaTepuana crefyeT nosib30BaTbCA UIOCTPATUBHLIM MaTepranom, OPUEHTUPOBAHHbLIM Ha
MCMonb30BaHNE MYNbTUMEAUAHOrO NpPe3eHTaLMOHHOro 060pyA0BaHUA, COLEpXKaLLMM 3anuchb
M3roTOB/IEHUA M COOPKM Y3/10B MaLlLUH 1 annapartos, a Takxe PUCYHKOB W hopmyn. Ipu BbINOAHEHUN
NMpakTUYecknx paboT N0 MOHTAXY VM PEMOHTY TEXHO/IOTMYECKOr0o 060py0oBaH/sA, 06yyatoLmecs fOHKHbI
M3YUYUTb OCHOBHble METO/bl pacyeTta, NONYUYUTb HaBbIKM PaboTbl CO CNPaBOYHMKAMWN M KaTasoramu.
O6pa3oBaTtenbHble TEXHONOIMMN: METOL NPOGMEMHOr0 U3/T0XKEHUA MaTepuana, Kak IeKTOpoM, Tak u
06y4yaloLLMUMINCH; CaMOCTOATE/IbHOE YTEHMNE CTYAeHTaMu y4eOHOM, yuebHO-MeTOLUYECKOIN 1 CNPaBOYHON
NUTepaTtypbl U NocnesytoLiee UCNOJb30BaHMe NOJyYeHHbIX 3HaHWIA B NPOLECCe BbIMOIHEHUSA
npakTuyecknx pabot. B TeueHne npenogaBaHnsa AUCUMNANHBLI “MOHTaX U PEMOHT TEXHOOTMYECKOr0
obopysoBaHMA” B KayecTBe (hOpM TeKyLl el aTTecTalum CTy4eHTOB UCMOb3YTCA Takue (hopMbl, Kak
KOHTPO/IbHbIE PaboThbl ¥ 3awMTa BbIMONHAEMbIX MPAKTUYECKMUX paboT. Mpu yCcnoBmMmn NoMOXUTENIbHON
3aWwmThl NO popMaM TeKyLl el aTTecTaLuumn obyyaroLmecs 4ONYyCKaoTCa K chade 3K3ameHa.
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(Pre0yY BO "AHI'TY", AHI'TY)

YTBEP
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Mporpammy coctaBun(u):
KTH, gou. kagp. MAXI, Achamos AA.

PeLieH3eHT(bl):
KTH, nepBbiil 3am. reH. aupektTopa AO "MpkyTckHNNxummai", KysHeuos K.A.

Pa6oyas nporpamma AuCLUNINHbI
KoHCTpynpoBaHue 1 pacyeT 3/leMeHTOB 060pyj0BaHe 0Tpac/m

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaB/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4eckme malunHbl N 060pyL0BaHME
0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok ferictBua nporpammbl: 2022-2027 yu.r.

Mpeacepnatens YMC KTH., aou., Jllebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
Hay4YnTb U NOArOTOBUTL CTYAEHTOB PacCUMTLIBATb U KOHCTPYMPOBAThb A€Ta/M annapaTos,
paboTalLLMX B LUMPOKOM AMana3oHe AaBNeHuid n TemnepaTyp, B pa3HO06pasHbIX
TEXHOMOrNYECKUX cpegax;

3HaTb COBPEMEHHbIE JOCTUXKEHNSA NP KOHCTPYMPOBAHUU U pacyéte B 06/1aCTU XMMUYECKOTO
MalLUMHOCTPOEHUS;

NMPUMEHATb KOMMEKCHbI noaxopn K peweHNo NpakKTUYECKUX 3aad,
YUYUTbIBATb 0COBEHHOCTN XMMMNYECKOTO annapaTtoCcTpoeHwuA.

2.3A40AUN
3ajaun AUCLUMNINHBI: NO3BONAT CTYAEHTY Kak OyayLiemMy CneLmanncTy 3HaTb: METOAUKY aHann3a
Harpys3oK Ha 06beKT (annapart, y3en, feTanb); CTaHAapTHbIe N HECTaHAAPTHbIe METOAbl pacyéTa Ha
MPOYHOCTb 3/1EMEHTOB 060pyA0BaHNS, NpaBuaa 6e30MacHOr0 KOHCTPYMPOBaHNSA 060pyA0OBaHMS,
HaxoAsaLlerocs noj AaBneHUeM, NoL60p CTaHAAPTHbLIX Y HOPMUPOBAHHbIX 3/IEMEHTOB
TEXHO/I0TYECKOro 060pyA0BaHUS.

3. MECTO AMCUUNNNHBI BCTPYKTYPE OOTI

Lunkn (pasgen) OOMM: 61.B.04

3.1
3.11

3.1.2
3.1.3
3.1.4
3.15
3.1.6
3.1.7

3.2

321
3.2.2

TpeboBaHWA K NpeABapuTeIbHON NOATOTOBKE 06yyaroLerocs:
KomnbtoTepHOE NpoeKTMpoBaHne 060pyL0BaHMA OTpacaun

TexHnyeckas MexaHuKa

TexHOoNorns KOHCTPYKLMOHHbIX MaTepmanos
MartepuanosegeHue

ConpoTtnBneHne martepmanos

dusnka

HauyepTtartefnibHas reomMeTpus v MHXeHepHas rpagpuka

AVCUMNANHBI U NPAKTUKKU, AN KOTOPbIX OCBOEHME AAaHHOW AncUUNAnHbLI (MOayns)
He06X0AUMO KaK MpefLlecTBytoLLee:

MoAroToBKa K cAaye M caada rocyAapCTBEHHOr0 aK3ameHa
MoaroToBka K npouefype 3aluTbl U 3aLMTa BbINYCKHOW KBaNM(UKaLMOHHOK paboThi

4. KOMNETEHUNWN OBYYAKOWETroCcd, pOPMNPYEMBIE B PESY/IbTATE OCBOEHWA

AVCUNMANHBI (MOAYNS)

YK-1: CnocobeH OCyLLeCTBNATb MOUCK, KPUTUYECKUIN aHANN3 N CUHTE3 MH(OPMaL UK, NPUMEHATD

3HaThb:

CUCTEMHbI NOAXOA ANA pelleHMs NocTaBNeHHbIX 3ajay

YpoBeHb 1 COBpPEMEHHYIO Hay4YHO-TEXHUYECKYIO MH(POPMALUIO B 061aCTU XMMUYECKOTO MallHO- 1

annapaTocTpoeHms

YpoBeHb 2  aKTyaNbHble POCCUIACKME M 3apyBeXHbIE MCTOUYHUKN MHBOPMaLMK B 061aCTU XMMUYECKOTO

MalWnHO- 1 annapaTocTPoeHus

YpoBeHb 3 MeTOfbl aHa/M3a U CUHTE3a TEXHUYECKOW MHopMaLmm

YMeTb:

YpoBeHb 1 NpUMEHATb METOAUKM Noucka, coopa n 06paboTkmM MHhopmaLum
YpoBeHb 2 OCYLLEeCTBNASATb KPUTUYECKMIA aHaNU3 N CUHTE3 UH(OPMaL MK, NOMYYEHHON M3 pasHbIX

NCTOYHNKOB

YpoBeHb 3 NPUMEHATb CUCTEMHbIV NOAXOA AN1A PELeHNs NOCTaBNEHHbIX 3a4a4

Bnagets:

YpoBeHb 1 mMeToAamu noucka, céopa 1 06paboTKM, KPUTUYECKOTO aHann3a n CUHTEe3a MHGopmalum
YpoBeHb 2 MEeTOAMKOW CUCTEMHOIO NOAXO0Aa AN1A PeLleHns NocTaBNeHHbIX 3a4ay

cTp. 3
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YpoBeHb 3 HaBblKaMy OCYLLECTBAATb NOUCK, KPUTUYECKMIA aHaNN3 U CUHTE3 MH(OPMaLunM, NPUMEHSTb
CUCTEMHbIV MOAXOL ANS PELUEeHMs NPOgecCUOHaNbHbIX 3a4au

MK-4: CnocobeH paspabaTbiBaTb ¥ NAaHUPOBATb BHeAPeHWE HOBOW TEXHUKW W NepesoBOi
TEXHONOTNY

3HaThb:

YpoBeHb 1 0CHOBHble TpeboBaHWA, NpebABAsgeMble K KOHCTPYKLMAM 060pyf0BaHNA

YpoBeHb 2 (PaKTOpbl, OMNpefenatolne KOHCTPYKLUIO ero OCHOBHbIX 3/1EMEHTOB U COOPOUHbLIX eAUHML,

YpoBeHb 3 COBpPEMEHHbIE METOAbI pacyeTa, 06ecneynBaroLL e BbICOKYH TEXHUYECKYHO HaLeXHOCTb
3/1EMEHTOB KOHCTPYKLUK

YMmeThb:

YpoBeHb 1 N0/b30BaThbCA TEXHNYECKON AOKYMEHTALMENA, YNTaTb YEPTEXMN, CXeMbl U ApYTrUe JOKYMEHTbI

YpoBeHb 2 KOHCTPYMPOBaTb TEXHOMOrMYyeckoe 060pyaoBaHMe 13 pasINyHbIX KOHCTPYKLUOHHBIX
maTepunanos C y4eToMm TpeboBaHWil AeNCTBYOLWE HOPMATUBHO TEXHUYECKONM fOKYMEHTaL UK

YpoBeHb 3 OCYLLECTBAATb ONbITHO-KOHCTPYKTOPCKME paboTbl NO pa3paboTKe M BHELPEHMIO HOBOA
TEXHUKN

Bnagets:

YpoBeHb 1 HaBblKaMu paboTbl C HOPMATUBHO-TEXHNYECKON AOKYMEHTALMEN, YATATb YEPTEXMN, CXEMbI U
Apyrue JOKYMEeHTbI

YpoBeHb 2 MH(pOpMaLMeid No NepcneKTUBHbIM KOHCTPYKLMAM HOBOW TEXHUKM

YpoBeHb 3 npueMamu ONTUManbHOro pacyeta v NPOEKTUPOBAHUSA KOHKPETHbIX MallvH 1 annapaTos

MK-7: CnocobeH pa3pabaTtbiBaTb C ucrnonb3osaHnem CAD- cuCTEM TEXHONOTUYECKUE MPOLECCHI
N3roTOBNEHUA MAWINHOCTPOUTENbHBIX U3LENNIA

3HaTh:

YpoBeHb 1 TexHuyeckue TpeboBaHuA, NPebaBgeMble K MAWNHOCTPOUTENIbHbIM U3LENNAM

YPpOBeHb 2 CHOBHbIE TEXHONOTMYECKME CBONCTBA KOHCTPYKLMOHHbBIX MaTepnanoB MallMHOCTPOUTENbHbIX
n3genni

YpoBeHb 3 nporpaMmHoe obecrneyeHue, nNpefHasHayYeHHOeE 19 aBTOMATU3NPOBAHHOIO NPOEKTMPOBAHMA

YMmeTsb:

YpoBeHb 1 BbINOAHATL pacyeT Ha NPOYHOCTb feTaneil 1 y310B MALLUVMHOCTPOUTENbHBIX U3LENNiA

YpoBeHb 2 ucnonb3oBaTb CAD-cucTeMbl N5 pa3paboTKM KOHCTPYKTOPCKON AOKYMEHTAL MU U YepTexen

YpoBeHb 3 0hopNATb 3aKOHYEHHbIe MPOEKTHO-KOHCTPYKTOPCKME paboTbl ¢ npumeHeHnem CAD-cuctem

Bnagets:

YpoBeHb 1 HaBbiKaMW NMPOEKTUPOBAHUA

YpoBeHb 2 HaBblkaMu paboTbl C NporpaMMaMyi aBToMaTu3MpoBaHHOIO NMPOEKTUPOBAaHNA feTanein u y3nos
MaLUVHOCTPOUTENbHBIX U3LENNiA

YpoBeHb 3 cNocOBHOCTHIO paspabaTbiBaTh € Ucnonb3oBaHuem CAD- cucTem fetanu v y3nbl
MaLUVHOCTPOUTEH/bHbBIX U3LENNin

B pe3ynbTaTe 0OCBOEHUSA UCLUNNNHBI 06yYatoLWUNCa LOMKEH

4.1 3HaThb:
4.1.1 obwme NPUHLMUNbI KOHCTPYMPOBAHMSA MallWH M annapaTtoB OTpac/v, MeToAbl pacyeTa un

KOHCTPYMPOBaHNS TOHKOCTEHHbIX U TOICTOCTEHHbIX COCY/0B, Pa3beMHbIX Y HEPa3beMHbIX
COEefINHEHWIA, KONOHHbIX annapaTos.

42 YMeTb:

4.2.1 COCTaBNsATb pacyeTHble CXeMbl, PacCUMUTbIBaTb HA MPOYHOCTb M XXECTKOCTb, OCHOBHbIE feTanun u
Y3/1bl XUMUYECKUX MaLIUH 1 annapaToB; NPaBuIbHO BbiGMpaTb KOHCTPYKUNOHHbIE MaTepuassl C
y4yeToM TpeboBaHMin NPOYHOCTN, KOPPO3UOHHOIM YCTONYMBOCTU W Ap.; BbINOHATH 3CKN3bI 1
yepTexu paspabarbiBaemMbliX KOHCTPYKLMIA; UCNOb30BaTb MH(POPMALMOHHBIE TEXHONOT UK NPK
KOHCTPYMpPOBaHMM MaLLUUH W annapaToB; rpaMOTHO 0(hOPMIATL KOHCTPYKTOPCKY JOKYMEHTaLMIO
c yueToMm TpeboBaHuii ECKJ.

4.3 Bnapertsb:
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4.3.1 HaBblKamun pa3paboTKy paboyeil MPOEKTHOM N TEXHUYECKON JOKYMEHTaLMmn, oopmMmIeHns
3aKOHYEHHbIX NPOEKTHO-KOHCTPYKTOPCKMX paboT ¢ MPOBepKOW COOTBETCTBMUA pa3pabaTbiBaeMblX
MPOEKTOB M TEXHUYECKON LOKYMeHTaLun craHgapTaM, TeXHUYeCKUM YCNOBUAM U APYTUM

HOPMaTUBHbIM AOKYMEHTaAM.

5. CTPYKTYPA U COAEPXAHWE AQNCIINI1111[HbI (MOAY NHA)

Kog HanmeHoBaHMe pa3fenos u
3aHATUSA TeMm /Bug 3aHATUSA/
Pasgen 1
11 OcHoBbI
KOHCTpYMpoBaHus

371eMeHTOB 060py0BaHMNA
oTpacnu /Tema/

BBoaHas nekuus.
TeHOeHLUN XUMNYECKOTO
MaLUNHOCTPOEHMS.
lMokasaTenn KayecTsa
NPOMbILLIEHHOW
npoaykuuu. Metogbl
pacuyeTta nokasartenen
KayecTBa.
locyfapcTBeHHad cucTeMa
CTaHJapToB. JTanbl
KOHCTPYMpoBaHuA
n3genuii. TpeboBaHus,
npenbABAseMble K
XUMUNYECKOMY
ob6opygoBaHuto. /Nek/

NHpopmaLmoHHoe
obecneyeHue no
CBOICTBAM MaTepmanos.
Bbi6op
KOHCTPYKLWOHHOTO
marepuana. 3HaKoOMCTBO C
LeNCTBYOWMUMHN
cTaHgapTamu A4ns cocyios
nog AaBneHnem.
NnHeliHas nHTepnonaumsa.
3HAKOMCTBO C
TpeboBaHMAMMU
PocTtexHapg3opa. /Tp/
WHpopmaLmoHHoe
o6ecrneyeHune no
CBOICTBAM MaTepmanos.
Bbibop
KOHCTPYKLNOHHOTO
maTepuana. 3HaKoOMCTBO C
JeACTBY LMK
CTaHZapTamu Ans CocyoB
nog AaBneHunem.
NnHeliHas nHTepnonaumsa.
3HaKoOMCTBO C
TpeboBaHMAMM
PocTtexHapgsopa. /Cp/

Cemectp/ Yacos
Kypc

7 2
7 3
7 4

KomneTeH-
Lun

YK-1 MK-
4 NK-7

YK-1 MK-
4 MK-7

YK-1 MK-
4 NK-7

NHTe
paKT.

Nutepartypa MpumeyaHmne

ni1 0
niz2nz2.1
n2.2 N2.3

31 32

ni1 0
niz2n2.1
n2.2 Nn2.3
31 92 33

ni1 0
niz2n2.1
n2.2 N2.3

31 32
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Bbibop 7 2 YK-1 MNMK- ni1 0
KOHCTPYKLMOHHOTO 4 MK-7 ni.2nz.1
martepuana. BanaHue n2.2 n2.3
CBOWCTB MaTepuana Ha 31 92
0CO6EHHOCTK

KOHCTPYKLUMUKNIA 1 cnocob

N3roToBEHUS.

MexaHun4yeckue

XapaKTepucTUKN CTaneii:
npegen TekyyecTu, npegen
BPEMEHHOM MPOYHOCTH,
MOZLY/Nb YNpYyrocTu,
Ko3auumeHT NMyaccoHa,
MOLYNb cABWUra, npegen
nonsyyectu, npegen
ONUTENBHON MPOYHOCTH,
npegen ycTasioCcTHOMN
NpoYHOCTHU, Npegen
MasioLMKI0BOWA
NMPOYHOCTU, yaapHas
BA3KOCTb. Knaccudukaums
1 06n1acTb NPUMEHEHNS
KOHCTPYKLNOHHbIX
maTepuanos.
KOHCTPYKLUMOHHbIE CTaNu:
YyrnepogucTble,
HU3KONErnpoBaHHbIe,
NernpoBaHHble
Tena0ycTonymBble,
BbICOKOJIETMPOBaHHbIe,
6umeTannbl. YyryHsl:
cepble, WeNo4ecTonkume,
KWCNOTOCTOWKME,
AHTUPPUKLNOHHbIE,
Xapoctoikue. dpyrue
KOHCTPYKLWOHHbIE
MeTa//ibl U CMaBbl Ha NX
OCHOBE: HWKe/lb, TUTaH,
aNtOMUHKNIA, Mefp,
Tyronnaskue MeTansbl,
6naropofHble MeTaNbl.
HemeTtannunyeckune
KOHCTPYKLWOHHbIE
maTepuanbl: NOAUMEPSI,
6eTOH, KMpNn4, Kepammka,
thapdop, tasHc, cTekno,
pe3nHa, 36oHUT, acbecrT,
NapoHUT, NaKu, Kpacku,
amanu, Lepeso.
KoMMNo3nLMOHHbIE
KOHCTPYKLWOHHbIE
maTepuanbl. HoBble
CBOIICTBa, NpnobpeTaemble
HaHoMaTtepuanamum:
NOBbILWEHME NPOYHOCTU U
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TBEPLAOCTHU,
3NeKTpMUYEeCKMe CBOCTBA.
3HAaKOMCTBO C
MeTamaTepuanamu:

3 (eKTbl CBETO- U
akcTukomogmynauun. /Nek/

MexaHun4yeckue 7 4 YK-1 MK- nii 0
XapaKTepUCTUKKN CTanei: 4 MK-7 ni.2n2.1
npegen TeKy4yecTun, npegen n2.2 N2.3
BPEMEHHOM MPOYHOCTH, a1 32

MOZLYNb YNpYyrocTu,
KoahurumeHT MNyaccoHa,
MOAYNb cABWUra, npegen
nonsy4vecTu, npegen
ONNTENbHON MPOYHOCTH,
npegen ycTasioCcTHOM
NMPOYHOCTK, Npesen
ManouMKNOBO
NMPOYHOCTU, yaapHas
BA3KOCTb. /Cp/

TeopeTnyeckne OCHOBbI 7 2 YK-1 MK- niil 0
MeXaHN4eCcKoM 4 MK-7 ni2n2.1
paboToCcnoco6HOCTH n2.2 n2.3
XUMWNYECKOTo 21 32
obopyaoBaHus.

MexaHu4yeckune Kputepumu

paboToCcnoco6HOCTH

XUMMNYECKOTO

ob6opygosaHus. INoHATUA
NMPOYHOCTU, XECTKOCTH,
YCTOMYMBOCTH,
BUMOPOYCTONYMNBOCTH.
Jonyckaemble
Hanps>KeHUs B yC/IOBUAX
aKcnayartayum un
ncnbiTaHnii. Paboyee,
YC/NIOBHOE, pacyeTHoOe ”
npo6Hoe AaBneHme.
Paboyas 1 pacyeTHas
Temnepatypa. 'naBHble
HanpsXXeHUs 1 NIOLWaLKu.
OKBUBANEHTHbIE
HanpsHKeHMS.
Knaccuyeckune teopun
(rMnoTesbl) NPOYHOCTU:
Han601bWINX HOPMaNbHbIX
HanpsHKeHWM,
Han6oNbLIMNX
fethopmaumi,
Hanb0bLWIMX KacaTeNbHbIX
HanpsXeHWIA,
aHepreTnyeckas, Teopus
Mopa. /Nek/
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PacueT Hanps>XXeHUin n 7 6 YK-1 MNK- ni1 0
3KBUBAJIEHTHbIX 4 MNK-7 Nn1.2N2.1
HanpsXXeHnin B n2.2 n2.3
TOHKOCTEHHbIX 060/104YKaX. 31 32 33
lMpoBepka 24

paboToCNOCOOHOCTY B
YCI0BUAX 3KCMNyaTaumum un
ncnbitanmia. /Mp/

PacueT Hanps>XXeHUin n 7 4 YK-1 MNK- ni1 0
3KBUBA/IEHTHbIX 4 MNK-7 Nn1.2n2.1
HanpsXXeHnin B n2.2 n2.3
TOHKOCTEHHbIX 060/104KaX. 1 32
lMpoBepka

paboTocnoco6HOCTU B
YCNOBUSIX 3KCNayaTauum n
ncnbiTaHuii. /Cp/

HanpsxeHuns B 7 2 YK-1 MK- nii 0
TOHKOCTEHHbIX 4 MK-7 niz2nz2.1
KOHCTPYKUMAX. n2.2 n2.3
Hanps>XeHunsa B cTeHKax 21 32

annapaTos. YcfoBue
npoyHocTtu. Teopusd
MeM6paHHbIX 060/104eK.
YpaBHeHMe flannaca.
HanpsxeHuna B TUNOBbIX
TOHKOCTEHHbIX 060/104Kax
BpaLleHuns: B cgepe,
LUMIVHApPe, KOHYCe,
annuncoufe, Tope. /Nek/

Hanps>XeHusa B TUNOBbLIX 7 4 YK-1 MK- ni1 0
TOHKOCTEHHbIX 060/104KaX 4 MK-7 niz2n2.1
BpalleHuna: B cepe, n2.2 N2.3
LMnuHApe, KoHyce, 31 32

annuncomnpe, Tope. /Cp/
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KOHCTPYKLMOHHbIA pacyeT 7 2 YK-1 MNK- ni1 0
TOHKOCTEHHbIX 060/104€eK 4 MK-7 ni2n2.1

no rnunoTe3am NPOYHOCTH. n2.2 n2.3
MpnbaBKKN K TOJLLUHE 31 92

CTEHKWN: Ha KOppPO3wuio,

3po3nio,

TEXHONOrnyeckas, Ha

KOMMNeHcaLmto

MWHYCOBOIO loNycKa Ha
TONWMHY MeTanna, Ha
OKpYyTr/ieHune Ao
CTaHAAPTHOW TONLWMHbI.
Koah(hunuMeHT NPpoUYHOCTH
CBapHOro LUBA.
OcTatoyHas To/WMHa
CTEHKW B KOHLE
aKcnayarauuu.
MpOBepPOYHbIN pacyeT Ha
[OMYyCKaeMoe fjaBneHue.
KoHCTpyKUumn u
CTaHZapTHbIW pacyeT
LUUNVHAPUYECKNX,
chepnyeckmx,
ANNUNTUYECKUX,
KOHYCHbIX 0060/104€eK U
NMIOCKUX KPbILUeK No
FOCT 34233.2-

2017. /Nek/
PacueT TMnoBoro cocypa 7 6 YK-1 MK- nii 0
noj BHYTPEHHUM 4 MK-7 ni2n2.1
fasneHuem. /Tp/ n2.2 n2.3

31 32 33

24

PacueT TMnoBoro cocypa 7 4 YK-1 MK- nii 0
nos BHYTPEHHUM 4 MNK-7 ni.2nz2.1
fasneHunem. /Cp/ n2.2 n2.3

31 32
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O60104KKN, Harpy>XXeHHbIe 7 2 YK-1 MNK- ni1 0
BHELLUHMM [aB/ieHMEM. 4 MK-7 ni2n2.1
MecTHas n obuas n2.2 n2.3
YCTOMYMBOCTb 060/10YEK. 31 32

Cnocobbl yKpenneHus
060/104€eK, HarpyXeHHbIX
HapYy>XHbIM [aB/IEHNEM.
OnddepeHunansHoe
YypaBHEHME YETBEPTOro
nopsgka paBHOBecus
060/104KN B yCUNIUAX U B
nepemeLleHnsax. YactHole
N NPUGIMXKEHHbIE
peLleHns ypaBHeHUS
paBHOBeCHUS.
AHanuTtunyeckas gopmyna
Museca. MpunbnunxeHHas
(hopmyna Mankosunya.
PeweHuns gna o4eHb
KOPOTKMX, KOPOTKMX,
CPefHUX N ONINHHbBIX
060104eK. CTaHAAPTHbIN
pacyeT HenoAKpPenIEHHbIX
rnagkmx o60mo4ek,
Harpy>eHHbIX BHELUHUM
fasneHuem. /Nek/

PacueT TvnoBoro cocypa 7 6 YK-1 MK- nii 0
noj Hapy>XHbIM 4 MK-7 ni2n2.1
fasneHuvem /Tp/ n2.2n2.3

31 32 33

24
PacueT TMnoBoro cocyga 7 4 YK-1 MK- nii 0
nos Hapy>XHbIM 4 NK-7 ni.2nz.1
fasneHuvem /Cp/ n2.2 n2.3
31 32

MopkpenseHHble 7 2 YK-1 MK- nii 0
0060/104KKN MOA BHELLIHUM 4 MK-7 ni.2n2.1
JaBnieHneM. PacyeTHas Nn2.2 nN2.3
LNNHA NpY NOAKPEnIeHun. 21 32
OonTummsaung

KOHCTPYKLMUN 060104KK
no macce nyTem
N3MEHEeHUNs pacyeTHOW
AANHbL. CTaHAapTHbIN
pacyeT yKpenaeHHbIX
obonoyek. /Jlek/

CTtaHfapTHbIN pacyeT 7 4 YK-1 MNMK- niil 0
YKPEnIeHHbIX 4 MK-7 ni.2nz2.1
o6onoyek. /Cp/ n2.2 n2.3

31 32
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Pacuet o60no4ek npu 7 2 YK-1 MNK- ni1 0
COBMECTHOM [IEACTBUM 4 MK-7 ni.2n2.1
BHELLHEro faBfieHus, Nn2.2 N2.3
0CEBOW CXXMMatoLLen n 31 32
nonepeyvHon cun n

n3rnbaroulero

MOMeHTa. /Jlek/

PacueT 060no4yek npu 7 4 YK-1 MNK- nii1 0
COBMECTHOM [IEACTBUU 4 NK-7 nia2nz2.i1
BHELLHEro faBfieHus, Nn2.2 N2.3
0CeBOIi CXXMMAIOLEN 1 21 32
NOMNepeYHol cun un

n3rnbdaroLero

MomeHTa. /Cp/

KpaeBble a(hpeKThl B 7 2 YK-1 MK- ni1 0
o060ono4ykax. YpaBHeHue 4 MK-7 ni.2n2.u1
COBMECTHOCTHU Nn2.2 nN2.3
ndedopmaumin. Kpaesoi 31 32

N3rnbaro LW mnin MOMEHT 1
KpaeBas pacropHas cuna.
OnpepeneHne KpaeBbix
Harpysok. PelueHune
ypaBHeHWsA paBHOBECUSA
npu 4eidCTBUN KpaeBbIX
Harpysok, rpaHu4Hble
yCNOBUS NpU AencTenmn
KpaeBblX Harpysok. Pacuer
KpaeBbIX HaNpsXXeHWUi u
KpaeBbIX nepemMeLleHui
npu 4eiCTBUN LaBNIEHUA U
KpaeBblX Harpys3ok.
Cynepnosuuns
HanpsHXKeHWn oT faBneHuns
M KpaeBblX Harpy3ok.
Ycnosue nNpovyHoOCTU B
KpaeBoOW 30He.
KOHCTPYKTUBHbIE
Cnocobbl YKpenaeHus
KpaeBbIX 30H. /f1ek/

Mpumep pacyéta KpaeBoro 7 6 YK-1 MK- nii 0
ahekTa un 4 MK-7 ni2n2.1
NoATBEPXAEHME n2.2 n2.3
paboToCNOCOBHOCTY ero 31 32 33
yKkpenneHus. /Tp/ 24

Pacuét kpaeBoro agpekra 7 4 YK-1 MK- ni1 0
N NoaTBepXAeHne 4 NK-7 ni2n2.1
paboToCNOCOBHOCTY ero n2.2 n2.3

yKpenneHus. /Cp/ 31 32
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YKpenseHve 0TBepCTUin B 7 2 YK-1 MNMK- nii 0
060n04Kax. 4 NK-7 nia2n2.1
KoHLeHTpaTopbl n2.2 N2.3
Hanps>XXeHUin un 31 32 35

KO3 PULMEHT

KOHLIeHTpaLumum

Hanps>XeHn.

eomeTpuyeckuii

KpUTEpPUI yKpenneHus
OTBEPCTUN. YKpenneHue
O4VHOYHOIO 1
B3aMMOB/IUSAIOLLLNX
oTBepcTuil. NMoHATME O
pacueTe No KpuUTepuio
TpeLwmHOCTPOKoCTH. /e

K/
YKpenneHve 0TBepCTUin B 7 4 YK-1 MNMK- nii 0
ob6onoukax. /Cp/ 4 MK-7 ni.2n2.1

n2.2 n2.3

31 32

Onopsbl annapartos. 7 2 YK-1 MK- nii 0
TWNoBble KOHCTPYKL MK 4 MK-7 ni2nz2.1
Onop BePTUKaNIbHBIX U n2.2 n2.3
rOPU30HTaIbHbIX 21 32
annapaTtos. Onopbl
BpaLLaroLLLmmxcs

6apabaHHbIX annapaTos.
PacuyeTHble Harpysku Ha
onopsbl annapaTos:
MUHMMaNbHbIW BEC,
MaKCUMaNbHbIA Bec,
celicmmyeckasn Harpyska,
BETpOBas Harpyska.
PailoHupoBaHue no
CeNcMMUYECKO 1 BeTPOBOIA
Harpyske. PacueTt
BETPOBOIro M3rnbarLero
MOMEHTa, CTaTu4eckas u
AVHaMunyeckas
COCTaBNAKOLAA HarpysKu.
PacnpegeneHune Harpysku
Ha MOBEPXHOCTUN OMOopbI,
MaKCMManbHoe U
MUHUMaNbHOe
HanpsxeHue. Pacyer
3/1EMEHTOB OMOopbl Ha
MPOYHOCTb U
ycTounBOCTb. Pacuet
KpensieHns onop Ha
YCTOMYMBOCTb annapara
OT OMNPOKMNAbIBAHUS.
MpoBepKa yCTOWYMBOCTM
CTEeHKW annapara B y3/e
KpenneHus onopsl. /Nek/



Y 15.03.02_TM-22-1,2,3,4.plx cTp.13

PacueT BeTpoOBOi 7 6 YK-1 MNK- ni1 0
Harpysku gas KON0HHOro 4 NK-7 ni.2nz.1
annapara, noa6op u n2.2n2.3
npoBepKa onopbl 21 32 33
annapara. /Tp/ 35

PacueT BeTpoBOii 7 4 YK-1 MNK- nii1 0
Harpysku gns KoJ0HHOTO 4 MNK-7 ni.2nz2.1
annapara, nog6op u n2.2 n2.3
npoBepKa onopbl annapara 31 32

Tuna "nana". /Cp/

dnaHueBble pasbeMHble 7 2 YK-1 MK- ni1 0
coeanHeHnss. OCHOBHble 4 MK-7 Nn1.212.1
3NeMeHTbl PaHLeBoro n2.2n2.3
COefMHEeHMSA. 1 22

KoHCTpyKumu hnaHLues
(NnpuBapHO BCTbIK,
NAOCKUIA NPUBapPHOWA,
CBO6OAHbINA, pe3bb0oBOi),
YNAOTHEHWUI (Nnockas,
BbICTYN-BNaguHa, Wwun-
nas, ¢ MeTa/iIMYecKnm
KOMbLLOM) M Kpenexa
(60NTbl, WNULKMK,
OTKUAHbIe 6ONTHI,
3alleNiku, TpaBepCcHble
3aKUMbI, byrens,
6ailoHeTbl). Kputepuu
paboToCnoco6HOCTM
(hnaHLeBbIX COEANHEHNA.
PacueTHble
aKcnyataumoHHbIe 1
MOHTa)XHble 60NTOBbIE
Harpysku. MpoknagoyHbIi
KO3 PULMEHT 1 AaBfieHne
CMATUA NPOKIAAKMN.
MexaHn4yeckune Kputepumu
paboTocnocobHOCTH
3N1eMeHTOB (hnaHLeBoro
coeanHeHuna. OnacHble
CeYyeHus, pacyeTHble
Harpysku n HanpsHkeHus B
NpYBapHbIX B CTbIK U B
NMIOCKUX NPUBAPHbIX
thnaHuax. M3rn6 konbua
cB06OAHOrO (hnaHua,
LLEHTP TSHKECTU Harpysku,
pacnpegeneHHown no
NONYOKPY>KHOCTW.
YCcnoeusa npoyHOCTU
60N1TOB, NPOKNAAKMN,
(hnaHua B pas3MyHbIX
ceyeHusax. /Nlek/
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Pacuet TMnoBsoro gnaHua 7 6 YK-1 MNK- ni1 0
NMPUBAPHOIo BCThIK C 4 NK-7 ni.2nz.1
YNNOTHEHWEM BbICTYM- n2.2 n2.3
BnaguHa. /Mp/ 31 32 33

34 26
PacueT nnockoro 7 4 YK-1 MK- nii 0
npuBapHOro aHua c 4 MK-7 ni2n2.1
YNAOTHEHWEM WNNM- Nn2.2 N2.3
nas. /Cp/ 31 32
Tennoo6MeHHUKMN. 7 2 YK-1 MK- nil 0
OTnunTenbHbIE 4 MNK-7 ni2n2.1
0CO6EHHOCTM n2.2 n2.3
TenN006MeHHMKOB Mo 31 32
CPaBHEHUIO C EMKOCTHbIM
o6opyaoBaHueMm.
OCHOBHbIE KOHCTPYKLUK
Tennoo6MeHHUKOB.
KOHCTpYKTUBHOE

NCMONHEeHNe Y3108
KpenneHus Tpy6 K
TPy6HO pelieTKe K
TPYy6HOI peleTkn K
KOXYyXy. MexaHu4yeckune
Kputepun
paboTocnoco6HOCTH
3/1EMEHTOB U Y3/10B
Ten10006MeHHMNKOB.
PacuyeTHble Harpysku B
KOXYXOTPYOHbIX
TennoobmMeHHMKax. Pacuer
TPY6GHO peLLeTKu.
Hanps>XeHua B KoXyxe u
Tpy6Kax npu fericTBun
[aBNEHNIA cpeg,.
YpaBHeHMe COBMECTHOCTHU
TemnepaTypHbIX
neopmauuin gna
Tenn006MeHHMKa
XEeCTKOro Tuna.
KomneHcayus
TemnepaTypHbIX
Hanps>xeHui. PacyeT

NIMH30BbIX
KoMMeHcaTopos. /Jlek/
PacuéT TennoobmeHHNKa 7 6 YK-1 MNMK- nii 0
XEéctkoro Tuna /Mp/ 4 NK-7 ni2anz2.1

n2.2 n2.3

21 32 33

24 97

PacuéT Tenn006MeHHNKa 7 4 YK-1 MNMK- nia 0
XEctkoro Tuna /Cp/ 4 MK-7 niz2nz.1

n2.2 n2.3

31 32
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Cocyabl BbICOKOIO 7 2 YK-1 MK- nii 0
fasneHns. KOHCTpyKUUKN K 4 NK-7 ni.2nz.1
CNoco6bl N3roTOBNEHNS. n2.2n2.3
MpeumyLiecTsa 21 32
MHOTOC/IOMHOW TEXHUKM.

OnddepeHunansHoe

ypaBHeHWA paBHOBECUS
TONCTOW TPyObl Npn
COBMECTHOM [JeliCTBUN
Hapy>XHOro U BHYTPEHHEero
[aBfeHni. Y paBHeHNA
Name. KoahpuuneHT
TONICTOCTEHHOCTU. AHanu3
HanpsHXXeHHo-
L0,eOopMUpPOBaAHHOIO
COCTOSIHNA TONCTOCTEHHON
Tpy6bl. TemnepaTypHble
HanpsyxeHus. /Nek/

PacuéT ynpyroro cocyga 7 4 YK-1 MK- nii 0
BbICOKOT0 AaBneHus. /Cp/ 4 MK-7 niz2nz.1
n2.2 n2.3
31 32
Cnocob6bl ynpoyHeHUs 7 2 YK-1 MK- niil 0
COCY[I0B BbICOKOIO 4 NK-7 Nni1.2n2.1
faBneHuns. ekt n2.2 n2.3
aBTohpeTTaxa 21 22

(aBTOCLENNEHNA) B CTEHKE
cocyfia BbICOKOI0
fasneHus. MNpegensHoe
[aB/fieHue. Ycnosue
NnacTUYecTn B ypaBHEHUN
paBHOBecus cocyfga
BbICOKOTO JaBNeHUS.
Pacuét CB/[ no

npegenbHoOMy
fasneHuto. /Jlek/
Pacuét CB/ no 7 4 YK-1 MNK- ni1 0
npegenbHOMy 4 MK-7 ni2nz2.1
hasneHuo. /Cp/ n2.2n2.3

31 32
PacueT cocTaBHbIX 7 2 YK-1 MK- nii 0
COCYJ0B C y4eTOM HaTAra 4 MK-7 ni.2nz2.1
mMexay cnosamun. Boisog Nn2.2 n2.3
ypaBHeHuns TpPéx 21 32
[aBNeHnin. PacueT
PYNOHMPOBaHHbIX COCY0B
BbICOKOI0 aaBneHus. /Nek/
PacueT cocyfa BbICOKOTO 7 6 YK-1 MK- niil 0
[JaBfieHNA MO YpPaBHEHUAM 4 MK-7 ni2n2.1
Nlame n no npegenbHOMY Nn2.2 n2.3
[JaBNieHuo. 21 32 33

ConocTaBneHue
pacuétos. /Mp/
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PacueT cocyfa BbICOKOTO 7 4 YK-1 MK- nii 0
[laB/iIeHNA MO YpPaBHEHUAM 4 NK-7 ni.2nz.1

Nlame n no npegenbHOMY n2.2 n2.3
[JaBfIeHNI0. 21 32
ConocTtasneHue

pacuétos. /Cp/

3aTBOpbI BLICOKOTO 7 2 YK-1 MK- nii 0
faBneHus. TpeboBaHUA K 4 MK-7 ni.2n2.1

HUM. Knaccuukaumsa Ha n2.2 N2.3
3aTBOpbI 21 32
NPUHYANTENBHOIO

YNNOTHEHUA U

caMoynaoTHAKLW MecCs

3aTtBopbl. OCHOBHbIE
KOHCTPYKLWW 3aTBOPOB U
MECTHbIX YNNOTHEHWA
BbICOKOI0 [aBfieHuA.
bontosas Harpyska.
MecCTHbIe YNIO0THEHNA
annapartoB BbICOKOrO
faBneHus.
KoHCcTpyupoBaHue n
pacueT WnuieK ans
annapartoB BbICOKOrO
fasneHus. /Jlek/

3aTBOpPbLI BLICOKOIO 7 4 YK-1 MK- ni1 0
nasneHus. /Cp/ 4 MK-7 niz2n2.1
n2.2 N2.3
31 32
/KI/ 7 16 YK-1 MK- ni1 0
4 MK-7 ni2n2.1
n2.2 N2.3
31 32
/9K3ameH/ 7 1 YK-1 MK- ni1 0
4 MK-7 ni2n2.1
n2.2 Nn2.3
31 32

6. PpOHA OLEHOYHbBIX CPEACTB

6.1. KOHTpO/ibHbIe BONPOCHI N 3afaHuns
PeweHwne 3aga4y no remam:
- Hanps>XeHns B TOHKOCTEHHbIX KOHCTPYKLMAX
- KOHCTPYKUMOHHBIN pacyeT TOHKOCTEHHbIX 060/104eK
- O60M104KN, Harpy>KeHHbIE BHELIHUM AaB/ieHUEM
- Pacuet 060/104eK NpM COBMECTHOM AENCTBUW HArpy3okK
- KpaeBble adthekTbl B 060104Kax
- YKpenneHue oTBepcTuii B 060104Kax
- Onopebl annapaToB. BeTpoBas Harpyska.
- ®naHueBble pa3beMHble COeANHEHUS
- Tennoo6MeHHUKH
- Cocyfbl BbICOKOTO [jaB/IeHNS B YNPYroM COCTOAHUN
- Cocyfbl BbICOKOTO aB/ieHUsi B N1aCTUYHOM COCTOSAHUN

6.2. TeMbl NUCbMEHHbIX paboT
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TemaTtuka KypcoBbix paboT:
- PacyéT n KoHCTpyupoBaHMe peakTopa C 3MNTUYECKAMUN KPbILLKOW U SHULLEM.
- Pacyét n KoHCTpyMpoBaHuMe peakTopa C A//IMNTUYECKON KPbILLIKOA N KOHUYECKUM [HULLEM.
- PacyéT n KoHCTpyupoBaHue Ten1006MeHHUKA XXECTKOMW KOHCTPYKLMUK.
- PacyéT n KOHCTpymnpoBaHuWe BbINapHOro annapara.
6.3. ®OHA OUEHOYHbIX CpeacTs
Bonpockl K 3K3amMeHy

1 TpeboBaHNs K XMMUYecKoMy 060pyaoBaHuo n TpeboBaHus PocTexHah3opa K 060pyLoBaHuIo,
paboTaroLemMy Noja AaBNEHNEM.
2. JTanbl KOHCTPYMPOBAHUSA W3LENNA.

3 MexaHunyeckne xapakTepucTukmn cranen.

4 OCHOBHble KOHCTPYKLUWOHHbIE MaTepuanbl, MPUMeHAEMbIE B XMMUYECKOM MALLUVHOCTPOEHUN.
5 Ctanu 1 06nactb UX NPUMEHeHUS.

6. Bo3geicTBUA 1 pacyeTHble HArpy3kyu Ha 3N1eMEHTbl XMMUYECKOro 060py0BaHus.

7 MexaHnyeckre Kputepum paboTocnocobHOCTM XMMUYECKOr0 060pyA0BaHMA.

8 Paboyee, ycnoBHOe, pacyeTHOoe ¥ NpobHOe faBneHWe. Paboyas M pacyeTHas Temnepartypa.
9. OKBMBANIEHTHbIE HanpsXeHus. Teopun NPOYHOCTMU.

10. [(naBHble HAMPAXEHUA U rNaBHble MOLWALKN.

11. Jonyckaemoe HanpsxeHue.

12. Il Teopusi NPOYHOCTU (HaMbBONbLINX KacaTeNlbHbIX Hanps>KeHUN).

13. IV Teopua NpoyYHOCTU (3HEpreTmyeckas).

14. MprbaBKK K TONWMHE CTEHKMW.

15. Hanps)keHus B 060/104Kax BpaweHnUs No MemMbpaHHOW Teopun (LUNUHAP, KOHYC, 3NIUMCOUA,
cepa).

16. PacyeT TONWMHbI LUNUHAPUYECKOW CTEHKW MO TEOPUSM MPOYHOCTMU.

17. CTaHfapTHble pacyeTbl LUIUHAPUYECKOR 1 chepnyeckolrt 060/104eK Noj BHYTPEHHUM [aBNeHUeM.
18. KOHCTPYKLMN KOHUYECKMX 060/104eK.

19. MeToAabl YKpensieHUs 060/104YeK MO BHELWHUM [AaB/leHUEM.

20. OnddepeHynanbHoe ypaBHeEHe paBHOBECUMA 0060/0YKM MO BHELWHUM AaBNeHWEM B YCUMUAX U
nepemMeLLeHmnsx.

21. ®opmynbl Museca n lNankosnya Nd KPUTUYECKOr0 BHELLHErO AaBneHus.

22. CTaHfapTHbIA pacyeT LUANHAPUYECKOA 060N10YKMN MOA BHELHUM AaBleHUEM.

23. PacueT 060/104eK Ha COBMECTHOE [eliCTBUE Hapy>XXHero fAaBfeHusi, 0CEBOW M NOMEpPeYHOl Cubl u
N3rnbaroLero MOMeHTa.

24. PacuyeT NOAKPenneHHON LMANHAPNYECKO 000104KN NOA BHELWHUM AaBNEeHUEM.

25. YpaBHeHUS COBMECTHOCTU AethopMauuii npu pacyete KpaeBbiX 3(PeKTOB B 060/104KaX.

26. PacueT KpaeBbIX athheKTOB B 060/104KaX.

27. FeOMEeTPUYECKNIA KPUTEPUIA YKPeneHNs OTBepCTUiA.

28. ®naHuesble coeguHeHNs. KOHCTPYKUUN (raHLeB U YNIOTHEHWA.

29. HanpshkeHna B NIOCKOM NpMBApHOM (hnaHue.

30. Hanps>keHna B UenbHOM (hraHLe.

31. Hanps>keHns B HakMAHOM (hnaHue.

32. KOHCTpYKLUMK OMop BepTMKa/bHbIX, TOPM3OHTANbHBIX U BpaLLaroLWmMXCcsa annaparos.

33. PacueT (pyHAaMeHTHOro KoJfibLa ONnopbl BepTUKalbHOrO annapara.

34. PacuyeT annapaTtoB Ha YyCTOMYMBOCTb OT ONPOKUAbIBAHUA.

35. Tennoo6bMeHHUKKN. PacyeT TPy6GHbIX peLLeToK.

36. Hanps>xeHns B TeNN00OMeHHWKe OT AaBneHuii cpeg.

37. TemnepaTypHble HanpsHXKeHUs B TENN00OMEHHWKe XEeCTKOW KOHCTPYKLUW.

38. Tunbl 1 cnocobbl N3rOTOB/EHNA COCY[OB BbICOKOr0O faBfieHWs. NpenMyLLecTBa MHOIMOCNOMHbIX
KOHCTPYKLMA.

39. Cnocobbl yNpoYHEHNs COCYLOB BbICOKOro AaBfieHUs. ABTOGpeTTax.

40. Hanpsa)eHua B TONCTOCTEHHOM COCY[e B YC/NOBUAX YMNPYroro COCTOAHUA.

41. lMpo4YHOCTbL COCYyf0B BbICOKOrO AaBfieHNSA B YCMOBUAX MAACTUYHOCTMU.

42. PacueT py/lOHMPOBaHHbLIX COCYLOB BbICOKOI0O AaBNEHUS.

43. L nunbkKn 1 nx pacyer.
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7. YYEBHO-METOAMNYECKOE N NUHPOPMALMOHHOE OBECMNEYEHWNE ANCLWNNNVNHBI

nii

niz2

nz.1

n2.2

n2.3

)

32

33

34

35

26

ABTOpbI,
NawmHckunin A
A., TONYNHCKWIA
A P.

Mwuxanés M. @.,
Tpetbakos H. IM.,
MwunbuyeHko A. .,
306HUH B. B.,
Muxanes M. .

ABTOpHI,
TumoHuH A Q.

TumoHUH A C.

TumoHuH A C.

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKaLMOHHONW CeTH

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa
3arnaeue
KOHCTpynpoBaHMe CBapHbIX XMMNYECKMX annaparos:
CNpaBOYHUK

PacueT 1 KOHCTPYMpOBaHME MaLLUWNH 1 annapaTos
XUMUYECKMUX NPOou3BOACTB: MpuMepsl 1 3a8aun: y4eb.
nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO-

TEXHONOMMYECKOTO M NPUPOLOOXPAHHOT0 060pyA0BaHNS:

CNpaBOYHUK
OCHOBbI KOHCTPYMPOBaHMSA 1 pacyeTa XMMUKO-

TEXHOMOMMYECKOT0 M NPUPOLOOXPAHHOT0 060pYyA0BaHNS:

CNpaBOYHUK
OCHOBbI KOHCTPYMPOBaHWSA 1 pacyeTa XMMUKO-

TEXHOMOMMYECKOT0 M NPUPOLOOXPAHHOT0 060pYyA0BaHNS:

CNpaBOYHMUK

N3patenscTBo, rof
M.: U "AnbaHc",
2008

M.: OOO "Toproso
-N3paTenbcKuii
dom "APUNC", 2010

M3patenscTBo, rof
Kanyra: M3g-80
Boukapesoii, 2002

Kanyra: N3g-8o H.
Boukapesoii, 2002

Kanyra: M3g-s0 H.
Boukapesoii, 2002

WNHTepHet”

MoHukapos, V. N. KoHCTpyunpoBaHue 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 : aneKTpoHHbINA. - URL:https://znanium.com/catalog/document?
1d=2776. - Pexxum Joctyna: no nognucke.
OcCHOBbI pacyeTa ¥ KOHCTPYMPOBaHWA MallWH 1 annapaTos nepepabaTbiBalOLLMX NPON3BOACTB :
yyebHuK / B.M. 3umHsakos, A.A. KypoukuH, 1.A CnuupiH, B.A YyryHos. — Mocksa : UH®PA-
M, 2019. — 360 c. — (BbicLuee o6pa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/17664. - ISBN 978-5-16-010566-6. - TeKCT : a/IeKTPOHHbI. - URL:
https://znanium.com/catalog/document?id=338503. - Pexxum goctyna: no nognucke.

FOCT 34233.1-2017 Cocygabl 1 annapatbl. HOpMbI 1 MeTOAbl pacyeTa Ha NPoYHOCTb. ObLme
Tpeb6oBaHUA. - TEKCT :3/MEeKTPOHHbIN. - URL:
https://meganorm.rU/Index2/1/4293739/4293739672.htm. - Pexum gocTtyna: cBO6OAHbIN.

MOCT 34233.2-2017 Cocyabl 1 annapatbl. HoOpMbl 1 METOAbI pacyeTa Ha MPOYHOCTL. Pacyer
LUNIMHAPUYECKUX U KOHNYECKUX 06eYaeK, BbIMYK/bIX U MNNOCKUX AHULL N KPbIWeEK - TeKCT :
3NeKTPOHHBbIN. - URL: https://meganorm.rU/Index2/1/4293739/4293739671.htm. - Pexum
JocTyna: cBO60OAHbINA.
FTOCT 34233.3-2017 Cocyfbl 1 annapaTbl. HOpMbl 1 MeTOAbI pacyeTa Ha NPOYHOCTbL. Y KpenaeHue
OTBEPCTUI B 06eyakax v AHULAX NPU BHYTPEHHEM U Hapy>XHOM faBfieHusAX. PacuéT Ha
MPOYHOCTb 06eYaeK 1 LHUL, NPY BHELIHMUX CTATUYECKUX HArpy3kKax Ha wryuep. - TeKcT :
3NeKTPOHHbIN. - URL: https://meganorm.ru/Data/662/66255.pdf. - Pexxum goctyna: cBO6OAHbINA.
FOCT 34233.4-2017 Cocyfbl 1 annapaTbl. HOpMbl 1 METOAbI pacyeTa Ha NPOYHOCTbL. PacyeT Ha
MPOYHOCTb N FEPMETMYHOCTb (h1aHLUEBbIX COEANHEHWIA. - TEKCT : 3NeKTPOHHbIN. - URL:
https://meganorm.ru/Data/662/66252.pdf . - Pexxum foctyna: cBOOGOAHbINA.
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https://meganorm.rU/Index2/1/4293739/4293739671.htm
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37 TOCT 34233.7-2017 Cocypabl 1 annapatbl. HopMbl 1 METOAbI pacyeTa Ha MPOYHOCTb.
TennoobMeHHble annapatbl. - TEKCT : 3N1eKTPOHHbIN. - URL:
https://meganorm.ru/Data/662/66265.pdf. - Pexxum goctyna: cBO60AHbIN.

7.3.1 NepeyeHb NpOrpamMMHOro obecneyeHus

7.3.1.1 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
nencTtens 3 roaal

7.3.1.2 NanoCAD 11 Plus [Akagemunyeckas nuueH3uns: cepuiiHbiii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

7.3.1.3 Windows E3EDU Dev UpLSA [[ocyaapCTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtema 3 rogal

7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.5 Google chrome [YHuBepcanbHasa obuectseHHas nuueH3ns GNU GPL]

7.3.2 TlepevyeHb NHPOPMALMOHHBLIX CMPAaBOYHbIX CUCTEM
7.3.2.1 WPBNC

7.3.2.2 HayuHas anekTpoHHas 6uébnmoteka eLIBRARY.RU

7.3.2.3 EanHoe OKHO focTyna K MH(popMaLnoHHbBIM pecypcam

7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaynoHHo-aHanntnueckas cucteMa SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPMANBHO-TEXHWYECKOE OBECIMNMEYEHUWE ANCLUNNANHBI (MOAYNA)
8.1 Aya. 107. YuyebHas ayanTopun Ang npoBefeHns Nekunin n npaktuk. Cneynann3npoBaHHas
Mebenb: [0ocKa (Menosas TpexcTesopyaras) - 2 WT.; CTO/ npenogasarens - 1 wrt.; CTyn
npenogaeatens - 1WT.; CTON CTYAEHUYECKUIA YETbIPEXMECTHbIN - 14 WT.; CKaMbs CTyfeHYecKas
yeTblpexMecTHas - 14 WT.; nekTopckas TpubyHa - 1 wr.

8.2 Ayp. 111. Y4yeGHble ayauTtopun Ana NnpoBefeHns yyeOHbIX 3aHATUI BCeX BUAOB. TexHU4Yeckume
cpefcTBa 00y4YeHMA: MynbTUMeMa NPOEKTOP - 1 wT.; aKpaH - 1 WwT.; MOHUTOP npenojasarens - 1
LUT.; CUCTEMHBbI 60K - 1 LWIT.; KOMMAEKC ayAno KONOHOK A1 BOCNPOM3BeAeHNs ayamo daina - 1
WT.; y4ebHO-HarnsagHble nocobusa «3anopHo-perynupytowas apmarypa» - 4 Wr.; y4yebHo-
HarnsagHble Nocobus: «PeakTop ¢ NPMBOAOM B co0pe»; «PeakTop € pyballKol 1 SKOPHOW
MeLLlankow»; «PeakTop C MNOCKOW KPbIWKON B paspese»; «ANIUNTUYECKUA peakTop ¢ pyballkoi B
paspese»; «PamHasa mewanka»; «Te6/1006MeHHUK KOXXYXOTPYOHbIA B paspese»; « KUnaTnabHUK
KOXYXOTPYOHbIA B paspese»; «TennoobMeHHUK Tpyb6a B Tpyb6e B pa3pese»; «Cmecutesnb
6apabaHHbIn»; «CMecUTeNb IEHTOUYHbIN SPYCHbIN»; HArNAAHbIE CTEHAbI - 2 LUT.
CneyvanusnpoBaHHasa Mebenb: Aocka (Menosas) - 3 WT.; CTON npenofasatens - 1wT.; cToN
KOMMNbIOTEPHBINW - 1 WT.; CTyN Npenojasatens - 2 WT.; CTON CTY[eHYECKU 4BYXMECTHbIN (WT.) -
18 WT.; cKaMbAa CTyfeH4YecKas ABYXMeCTHas - 18 wiT.; nekTopckas TpubyHa - 1 wr.

8.3 Ayg. 401. AyguTtopumn gns caMocToATeNbHOM paboTbl. CrneunannsmpoBaHHas Mebenb: [0CKa
(MenoBas) - 1WT.; CTON KOMMbOTEPHbIN - 20 WT.; cTyn - 20 WT. TexHuYeckue cpesicTea
06y4yeHuns: MynbTUMeaMa NpoekTop - 1wT.; 3KpaH - 1 WT.; MOHO6/10K - 20 WT.; KOMNIEKC aymo
KOJIOHOK /19 BOCNpOu3BeeHUs ayano ¢arna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOAMNYECKWME YKA3AHNA ATA OBYUYAK LW NXCA MO OCBOEHWIO
AvcumnnnnHa npenogaeTca B BUAE NEKUNUA U NPaKTUYECKUX 3aHATMIA. Ha NeKUMUAX NPU U3N0XKEHUK
mMartepuana cneayeT nosb30BaThCs MAMOCTPATUBHBIM MaTePUasioM,0pMEHTMPOBAHHbIM Ha MCNONb30BaHME
MYNbTUMEAUAHOIO NPe3eHTaLMOHHOTr0 060pyA0BaHNS. MpK BbINONHEHUW NPAKTUYECKMUX paboT no
AvcuMnanHe, 0byvaroLLMecs A0/MKHbI BNafeTb HaBblKaMy paboTbl CO CMPaBOYHMKAMM U KaTaloramu.
O6pa3oBaTenbHble TEXHOMOTMN: MeTOA NPOBAEMHONO N3NI0XEHUS MaTepuana, Kak 1eKTopoM, Tak U1
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obyyatoLmMmcs; caMoCTOATENIbHOE YTeHMe 00yyaroLWwmMMuca y4ebHou, y4ebHO-MeTOANYECKON U
CNpPaBOYHON NMTEpaTypbl M NOCNEAYHOLEE NCNONb30BaHNE MNONYYEHHbIX 3HAHWUIA Ha NPaKTUYECKUX

3aHATUAX. B TeueHne npenogaBaHUs AUCLMNNHBI B KauecTBe (DOPM TeKyLlei aTTecTayum obyyaroLmnxcs
“Ccnonb3yrTca cobecegoBaHne, KONMOKBUYMbI U TeCTUPOBaHME.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALNI

deaepanbHOe rocyaapCcTBeHHOE 6HOKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHNE BbICLLENO
obpasoBaHUA

«AHIapCKU rocyaapcTBeHHbI TEXHUYECKNA
(PFEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
« 06 » r.

SNEKTUBHBbIE KYPCbl MO0 (N3NYECKON KYNbTYPE U CropTY

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpensieHa 3a Kajeapoii P uM3NYeCKoe BOCNMUTaHWE

YyebHblii nnaH 15.03.02_'m -22-1,2,3,4.pk
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue
Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 03ET
Yacos no yyebHomy 328 Buabl KOHTPONS B ceMecTpax
B TOM yuchne: 3a4eThl 1, 2, 3,4, 5,6
ayAUTOpPHbIe 3aHATUSA 289
camocTosTenbHas paboT 15
YacoB Ha KOHTPO/Ib 24

PacnpepeneHne yacoB gUCLUUNAKWHBLI NO CeEMecTpam

CemecTp

(<kypos.<Comeemmnarypeesy  1(LD) 2(12) 31 422 5@ 6@2 ot
He,qenb 17,3 17,7 17,3 16,8 17,3 16,8

BMA 3aHATUN yn PO yn PO YRn PO YA PO YN PN YN PO ¥M PM
MpakTnyeckue 51 51 51 51 51 51 51 51 51 51 34 34 289 289
MToro aya. 51 51 51 51 51 51 51 51 51 51 34 34 289 289
ATakTHas paboTa 51 51 51 51 51 51 51 51 51 51 34 34 289 289
Cam. paboTa 15 15 15 15
Yacbl Ha KOHTPONb 4 4 4 4 4 4 4 4 4 4 4 4 24 24

MToro 55 55 55 55 55 55 55 55 55 55 53 53 328 328
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[Mporpammy cocTaswm.
oou.,Measeges C.IN.

PeLeH3eHT(bl):
K.M.H., 3aB.ka.,goy, Kyrto 3.9.

Pabouas nporpamma gUCLUNNHbI
DNeKTUBHbIE KypCbl N0 (PU3NYECKON KYNbType 1 CcNopTy

paspaboTtaHa B cooTBeTCTBUMN C PIOC:

deaepanbHbIi FOCYAAPCTBEHHbI 006pa30BaTeNbHbIA CTaHAAPT BbICLLIEro 00pa3oBaHmMs - 6akanaBpuat no
Hanpas/ieHnto NoAroTosky 15.03.02 TexHonornyeckme mMawivHbl 1 060pyposaHme (npukas MmHo6pHayKku
Poccum ot 09.08.2021 r. Ne 728)

COCTaB/IeHa Ha OCHOBaHWY y4yebHOro nnaHa:
15.03.02 TexHonornyeckne malmHbsl 1 060pyL0BaHue

0f,06peHHOro y4yéHoim coseToM By3a oT 30.06.2022 npoTokon Ne 06/22.

Pabouaa nporpamma ogobpeHa Ha 3acegaHun YMC hakynbTeta

Cpok gerictBus nporpammbl: 2022-2026 yu.r.

MpoTtokon ot 04.07.2022 Ne'
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1. UEAW OCBOEHWA ANCUMNNAVHDBI
1.1 Lenb ANCLUNNNH:«DNEKTUBHbIA KYpC MO (hU3NYECKOW KYNbTYpbl» - (HOPMUPOBaHME
(hM31Y4eCKON KyNbTYpPbl TIMYHOCTU M CNOCOOHOCTY HanpaB/IEeHHOr0 UCMO/b30BaHUA
pasHoo6pa3HbIX CPeAcTB (PM3NYECKOM KyNbTypbl, CNOPTa U TypU3Ma 18 COXPaHEHUS W
YKpenieHns 300p0Bbs, NCUXOMU3NYECKON NOATOTOBKN M CAMOMNOAIOTOBKN K OYAYLLER XU3HU 1Y
NpoeccnoHanbHON AesTeNbHOCTH.

2.3A40AUN
2.1 - NOHMMaHMe CoLMaNbHON 3HAYMMOCTU (PU3NYECKON KyNbTYpbl U €€ PO B Pa3BUTUN  IMYHOCTU
¥ NOATOTOBKE K NPO(ecCUOHaNbHOW AeATeNbHOCTH;

2.2 - 3HaHME Hay4HO- GMONOTMYECKMX, MefarormMyeckmx N NPaKTUYECKMX OCHOB (hM3NYECKONA
KYNbTYypbl 1 340p0BOro 06pasa XMU3HW;

2.3 - (hopMUpOBaHME MOTUBALMOHHO-LLEHHOCTHOIO OTHOLEHNSA K (DU3NYECKON KYNbType, YCTaHOBKM
Ha 340POBbIi CTUNMb XWU3HW, (PU3MYECKOe COBEPLUIEHCTBOBAHME N CaMOBOCNMUTaHME MPUBLIYKMN K
PErynsipHbIM 3aHATUAM  (U3NYECKUMU YNPAKHEHNSIMU U CNIOPTOM;

2.4 - oBnafileHne CUCTEMOIA NPaKTUUYECKUX YMEHUIA 1 HaBbIKOB, 06eCcrneYnBatoLLnX COXpaHeHre 1
yKpenneHue 340p0Bbs, NCUXMYECKoe 6/1arononyyne, pasBuTre 1 CoBepLIEHCTBOBaHMe
NCMXoM3NYECKNX CNOCOBHOCTEN, KauecTB U CBOMCTB IMYHOCTM, CamoonpeseneHune B
(hm3nyeckoli KynbType v CnopTe;

2.5 - npnobpeTeHne MYHOro ONbITa NOBbIWEHNS ABUTATENbHbBIX U (DYHKLMOHANbHbIX BO3MOXHOCTEW,
obecneyeHne ober 1 NnpodeccmoHanbHO-NPUKNAAHON HN3MYECKOW NOATOTOBNEHHOCTHU K
oyayLiein npogeccnum n GbITY;

2.6 - co3fjaHNe OCHOBbI N1 TBOPYECKOIO 1 MeTOAMNYEeCKM 060CHOBAHHOIO UCMO/b30BaHMS
(U3KYyNbTYPHO-CNOPTUBHON AEATENLHOCTM B LieNSX NOCNeAYOLINX XKUZHEHHbIX 1
npogeccroHanbHbIX AOCTUXEHUIA.

3. MECTO ANCUWNNVHBI B CTPYKTYPE OOnN
Llmkn (pasgen) OOTIT: 61.B.05
3.1 Tpe6oBaHMs K NpeABapuTebHON NOATOTOBKe 06yYaroLwerocs:
3.1.1 M3yyeHune Ga3mpyeTcs Ha LWKOMbHON nporpaMmme.

3.2 AucuMnnuHbl U NPaKTUKKU, ANs KOTOPbIX OCBOEHME AAHHOW AncUMNAUHbI (MOAYNS)
Heo6X0AMMO KaK NnpeALlecTBYOLLee:

3.2.1 BbINosIHEHNE 1 3aLLMTA BbINMYCKHOW KBaIM(PUKALUOHHOW paboThbl
3.2.2 NMoparoToBKa K cgadve u cfiava rocyapCTBEHHOro sk3aMeHa

4. KOMMNETEHL NN OBYYAIOLWErOCS, ®OPMVPYEMBbIE B PE3Y/IbTATE OCBOEHMUSA
AVCUNNANHBI (MOAYNS)

YK-7: CnocobeH noagepXunBatb J0MKHbIV YPOBEHb (DM3NYECKON NOLTOTOBIEHHOCTU ANS
o6ecneyeHns MOMHOLEHHON couManbHOMW 1 NPpoecCnoHanbHOW AeATENIbHOCTH

3HaTb:

YposeHb 1 Ha noporosom ypoBHe 3HaTb BU[bl (IU3NYECKUX YIIPAXHEHUI, HAYHYHO-MPAKTUYECKNe
OCHOBbI ()M3NYECKOW KYNbTYpbl 1 CNopTa, 340p0BOro 06pasa XK13HU.

YpoBeHb 2 Ha 6a30BOM ypOBHe 3HaTb BUAbl (IU3NYECKUX YIPAXHEHWUI, HAYYHO-NPaKTUYeCKne 0CHOBbI
(hM3nyeckoi KynbTypbl 1 cnopTa, 340p0BOro 06pasa XU3HU.

YpoBeHb 3 Ha NOBbILLEHHOM YPOBHE 3HaTb  BUAbl PUINYECKUX YIIPAXHEHWUI, HayUYHO-NPaKTUYeckue
OCHOBbI ()M3NYECKOW KYNIbTYpPbI 1 CNopTa, 340p0BOro 06pasa XU3HU.

YMmeThb:

YposeHb 1 Ha noporosom ypoBHe yMeTb NPUMEHATb HA NpakTUKe pa3Hoo6pa3Hble cpeacTsa
(hM3nY4ecKol KynbTypbl 1 CNOPTA A4/19 COXPAHEHUSA U YKPENIeHUs 340p0Bba K 6yayLlel
npogeccMoHanbHOM feaTenbHOCTU. Icnonb3oBaTh NpaBuIbHO CPEACTBA U METO/bI
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(hM3MYECKOro BOCMUTAHUA AN MPOYECCMOHaNbHO-IMYHOCTHOIO PasBnTNA, PU3NYecKoro
CamMOCOBEpPLLEHCTBOBaHMA, (POPMUPOBAHUA 340P0OBOI0 06pasa XM3HW.

YpoBeHb 2 Ha 6a30BOM YpOBHE YMETb MPUMEHATb Ha MPaKTUKe pa3Hoo6pasHble CpefCTBa PU3NYECKON
KY/IbTYpbl U CropTa A1 COXPaHeHUs 1 YKPenaeHus 340p0oBbs K OyAyLei
npogeccrMoHanbHOM feaTenlbHOCTU. cnonb3oBaTb NpaBuibHO CPeAcTBa U MeTOAbI
(hM3MYECKOro BOCMUTAHUA AN NMPOYECCMOHaNbHO-TIMYHOCTHOIO PasBnTNA, PU3NYEeCcKoro
CamMOCOBEpPLLEHCTBOBaHMA, (POPMUPOBAHUA 340P0BOI0 06pasa XM3HW.

YpoBeHb 3 Ha NoBbILLEHHOM YPOBHE YMeTb NPUMEHATb Ha NPaKTUKe pasHoo6pasHble CcpeAcTBa
(hM3NYeCKOW KyNbTypbl U CriopTa 418 COXpaHeHUs 1 YKpenieHus 340p0oBbs K 6yayLein
npogeccrMoHanbHOM feaTenlbHOCTU. cnonb30BaTh NPaBu/ibHO CPeAcTBa U MeTOAbI
(hM3MYECKOTo BOCMUTAHUA ANA NPOECCMOHANbHO-TIMYHOCTHOIO PasBnTNSA, PU3NYecKoro
CaMOCOBEPLLEHCTBOBaHNSA, (hOPMMPOBAHMA 340P0OBOI0 06pasa XU3Hu.

Bnagets:

YpoBeHb 1 Ha noporosom ypoBHe BfafeTb CpeAcTBaMU U METOAAMUN YKPENNEHUA UHAVBUAYANILHOTO
3[,0p0OBbA, (PU3NYECKOr0 CaMOCOBEPLUEHCTBOBAHNS.

YpoBeHb 2 Ha 6a30BOM YpOBHe BafeTb CPEACTBAMU U METOAAMU YKPEenieHUs NHANBUAYANIbHOTO
300pOBbA, (PU3NYECKOT0 CaMOCOBEPLUEHCTBOBAHMS.

YpoBeHb 3 Ha MoBbIWEHHOM YPOBHe B/afeTb CPeACcTBaMM Y METOAAMM YKPENIEHUA UHANBULYANIbHOTO
300pOBbA, (PU3NYECKOT0 CAMOCOBEPLUEHCTBOBAHMSA.

B pe3ynbTate 0CBOEHUSA AUCLUNANHBLI 00yYaloWMUncs LOMKEH

4.1 3HaTb:
4.1.1 -Hay4yHO-NpaKTU4YeCKMNe OCHOBbI (PU3NYECKON KYNbTYypbl U CNOPTA,;

4.1.2 -BNUSIHNE 03[,0POBUTENbHbIX CUCTEM (PU3MYECKOTO BOCMIUTAHMSA HA YKpPEnneHue, 340p0BbS
npouNakTMKy NPogheccnoHanbHblX 3a60N1eBaHWiA 1 BPeA-HbIX MPUBbIYEK;

4.1.3 -cnocobbl KOHTPONS U OLEHKM (PU3MYECKOT0 pPasBUTUS U (DU3NYECKO NOATOTOBNEHHOCTH;

4.1.4 -npaBuna 1 cnocobbl NIaHNPOBaHNSA UHAWBUAYANbHbIX 3aHATWUIA Pa3NUYHON LeneBoi
HanpaBfEHHOCTMU.

4.2 YMeThb:
4.2.1 -ncnonb3oBaTb TBOPYECKN CPEACTBA U MeTOAbI (hM3MYECKOr0 BOCNUTAHUSA ANl NPO¢ecCMOHaNbHO-
NIMYHOCTHOTO Pa3BUTUA, (HN3MYECKOro CaMOCOBEPLUEHCTBOBAHUSA, (DOPMUPOBaHUS 340POBOT0
06pasa 1 CTUNSA XKNU3ZHMK;

4.2.2 -BbINONHATb UHAMBMAYANbHO NOA0GPaHHbIE KOMM/IEKCHI 0340POBUTENbHON 1 aaanTUBHOA
(hM3nyecKoli KynbTypbl;

4.2.3 -BbIMONHATb NPOCTEWLLIME NPUEMbBI 3alUTbl 1 CaMOOBOPOHbLI B NPOLECCe aKTUBHOM TBOPYECKOW
LeaTeNlbHOCTY MO JOPMUPOBAHUIO 340POBOr0 06pasa XU3HW.

4.3 Bnagethb:
4.3.1 -meTofaMu (hM3MYECKOro BOCMUTAHUSA U YKPENIeHNA 340POBbA A8 AOCTVMKE-HUSA JOHKHOTO
YPOBHS PM3MYECKO NOArOTOBAEHHOCTU K NOMHOLEHHOWN CO-LNanbHOW 1M NpoecCUOoHanbHoM
LeATeNbHOCTH;

4.3.2 -ncnonb30oBaTb OCHOBHbIE MOMOXEHUS M METOAbI COLMalbHbIX, F'YMaHUTapHbIX N SKOHOMUYECKUX
HayK MNMpwn pewieHnn couynanbHbIX U I'IpOCbeCCI/IOHaI'IbeIX 3ajad;

4.3.3 -cpecTBaMU U MeTOAAMU YKPENIeHUs UHAWBUAYaNbHOMO 340P0BbS, (PU3NYE-CKOro
CaMOCOBEepLLUEHCTBOBAHNSA, LEHHOCTAMU (HU3NYECKOW KYNbTYPbl IMYHOCTW ANS YCMELWHOM’
coumManbHO-KYNbTYPHOU 1 NpohecCMOoHanbHOW AesTeNbHOCTH;

4.3.4 -1CcNONb30BaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYUHbIX ANCLMUMNINH B NPO(ECCUOHANbHO
AeATeNbHOCTU, NPUMEHATb METO/bl MaTeEMaTMYECKOro aHanns3a U MoAennpoBaHus,
TEopeTNYECKOro 1 3KCNepMMeHTaIbHOTO UCCelOBaHNS.
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2.1

5. CTPYKTYPA N COAEPXAHWNE ANCUNNONHBI (MOAYNA)
HaumeHoBaHue pasgenos CemecTp/ YacoB KomneteH- Jlutepatypa WHTe

n Tem /Bug 3aHatus/

Pasgen 1L Odl1no
JIErKOW aT/eTuke

MoaroToska K caaye
KOHTPO/bHbIX
HopmaTtusoB /Tema/

bBer nnu cnoptnsHasa
xofb6a.
O3[0poBUTENbLHBIN Ger oT
5w go 15 munyr. /Tp/
KpoccoBas noAroToBka.
(1000-3000 m.) /Tp/

CnpuHTepckuin 6er ot 30
4o 100m. /Mp/

MpbPKKK C MecTa, C
pasb6era. /Mp/

TexHMKa 6eroBbiX
ynpaxHeHunin. /Mp/

YnpaxHeHe Ha r’MbKoCTb
Mp/

CamocTosiTenibHoe
BbINOJ/IHEHWE KOMMeKca
hU3NYECKUX YNPAXKHEHNT
/Cp/

Pazgen 2. Backetoon
[BYXCTOPOHHAS nrpa
[Tema/
CosepLueHcTBOBaHNE
6pocKoB, BefjeHME 1
nepegaya mava. /Tp/

TakTu4yeckme fericTeus B
HanafgeHnmn 1 B 3aliuTe.
Mp/

nii1 niz2
nien2.1
n2.2n3.1
31 32
nii1 niz
nien2.1
n2.2n3.1
31 32
nii1 niz2
nien2.1
n2.2n3.1
31 32
nii1 niz2
nien2.i
n2.2n3.1
31 32
nii1 niz2
nien2.i
n2.2n3.1
31 32
nii1 niz2
nien2.i
n2.2n3.1
31 22
nii1 niz
nien2.1
n2.2n3.1
31 32

niini4
nis5n2.1
n2.2n3.1
31 32
nii1ni4
n1s5n2.1
n2.2n3.1
31 32

PaKT.

cTp. 5

MpumeyaHue
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3.1

30HHaAa 3awmTa. JInyHasa
3awmTa /Tp/

B3anmopeincTene Mrpokos B
HanafjeHun v B

3awnte. TeXHUKo -
TaKTUYECKMe NPUemMbl UTrpbl
Mp/

[BYXCTOPOHHASA Urpa.
MpaBuna n cyaeincTBo Urpbl
Mp/

BbinonHeHne cneynanbHbIX
yNpaxHeHWin ana pasBuTuns
CKOPOCTHO- CU/T0BbIX
KayecTB, MPbIXXKOBOM
BbIHOC/IMBOCTM, ObICTPOTHI
N peakuum

Mp/

Paznen 3. Boneiibon

[BYXCTOPOHHAS nrpa
[Tema/

CosepLuieHcTBOBaHNE
TeXHUKN. MNepemeLyeHuns.
Mpuem. Mogaya. Mepegaun.
Mp/

Hanagatowwnin yaap.
bnokupoBaHne. CTpaxoBKa.
Mp/

TexHuKa 6e30MacHOCTH.

TaKkTnKa n TexXHuKa nrpbl
Mp/

MpaBuna v CyfeicTBO UIpbl
Mp/

O6uwepassnsaroLyme u
cneymanbHble ynpaxHeHns
NS pasBUTUSA ObICTPOTHI,
KOOpAMHaUNN ABNXKEHUS,
NpbIryyYecTu, CUnbl,
BbIHOC/IMBOCTU W TMOKOCTH.
Mp/

niini4
nis5n2.1
n2.2n3.1
31 22
niini4
nis5n2.1
n2.2n3.1
31 32

niini4
nis5n2.1
n2.2n3.1
31 32
niini4
n1s5n2.1
n2.2n3.1
31 32

niini4
n1s5n2.1
n2.2n3.1
31 32
nii1ni4
nis5n2.1
n2.2n3.1
31 92
nii1ni4
nis5n2.1
n2.2n3.1
31 32
nii1ni4
n1s5n2.1
n2.2n3.1
31 22
nii1ni4
n1is5n2.1
n2.2n3.1
31 32

cTp. 6
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4.1

5.1

YnpaxHeHns 4na pa3BuTus
ObICTPOTbI, KOOPANHALUN
LBUKEHUS, MPbITy4ecTy,
CWUNbl, BBIHOCTIMBOCTU U
rnékocTn. /Mp/

Paznen 4. dytoon
[BYXCTOPOHHAA nUrpa
[Tema/

CoBepLueHCTBOHaHME
BnageHuns madom. /Mp/

TakTu4yeckune
B3aumogericteus. /Mp/

KomaHfHble felicTBuUA.
Mp/

Wrpa Bpatapsa. 30HHasa u
nepcoHasbHas 3auuTa.
Mp/

TexHuka 6e30nacHoOCTH.
MpaBuna v CyaencTso
nrpsl. /Mp/

YnpaxHeHus ana pasButus
ObICTPOTHI, CU/IbI, 06LLEA
BbIHOC/IMBOCTW, NTOBKOCTH.
Mp/

Paznen 5. HacToMbHbIiA TEHHUC

[BYXCTOPOHHAA nrpa
/Tema/

Cnocobbl XBaTKN pakeTKu.
MepegBuxeHnda. TexHUKa
Hanagarowmx v 3awnTHbIX
yaapos. Bugbl nogay. /Tp/
CoseplueHcTBOBaHUE
TeXHUKW. MNepemeLleHue.
Mp/

niini4

nis5n2.1

n2.2n3.1
31 22

niini4
nLs
nien2.1
n2.2n3.1
31 32
niini4
nis
nien2.i
n2.2n3.1
31 32
nii1ni4
nLs
nien2.1
n2.2n3.1
31 32
nii1ni4
nLs
nien2.1
n2.2n3.1
31 32
nii1ni4
nLs
nien2.1
n2.2n3.1
31 32
nii1ni4
nLs
nien2.1
n2.2n3.1
31 32

nii1ni4
n1s5n2.1
n2.2n3.1
31 22
nii1ni4
nis5n2.1
n2.2n3.1
31 32

cTp. 7
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6.1

Cnocobbl XBaTKM
pakeTkn.CTonKn
nrpoka.lepeasukeHus.
TexHuKa yaapos. Bugbl
nogau. /MMp/

TaKTukKa urpbl - OAUHOYHOM
1 napHoii. /Mp/

TexHuKa 6e30nacHOCTN.

MpaBuna urpbl 1 CyencTBo.
Mp/

YnpaxHeHnsa Ans pasBuTms
CKOPOCTHO - CWU/IOBbIX
KayecTB, ObICTPOTHI,
NrpoBbIX AENCTBUIA,
cneunanbHo

BbIHOCMBOCTU. /Tp/
Pasgen 6. NnasaHve

MoaroToBKa K cpave
KOHTPO/IbHbIX HONPMAaTUBOB
[Tema/

TexHuka
6e3onacHocTu.lnaBaHme
BOMbHbIM cTunem  /Mp/

CoseplueHcTBOBaHUE
TEXHUKWN NfiaBaHns
6paccom. /Mp/

MoBOPOTLI, NPLDKKY B BOAY
CO CTapTOBOM TYMOOUKN.
Mp/

CosepLueHcTBOBaHUE
TEXHWUKW NiaBaHns Ha
cnuHe. /Tp/

CosepLueHcTBOBaHUE
TEXHWKW MaBaHUs BCEMU
cnocobamu. /Tp/

YnpaxHeHnsa gna
hopmunpoBaHus
ABUraTe/ibHbIX HaBbIKOB B
nnaBaHWK, BOCNUTaHMe
BbIAEPXKKN 1
camoobnagaHus npu
Hax0X/JeHnn B BOfE,
pas3BUTUA 06LLLei
BbIHOC/IMBOCTU 1
3aKanmBaHuMe opraHusma.
Mp/

niini4

n1s5n2.1

n2.2n3.1
31 32

niini4
nisn2.1
n2.2n3.1
31 92
niini4
nis5n2.1
n2.2n3.1
31 32
niini4
n1s5n2.1
n2.2n3.1
31 32

ni1
n1s5n2.1
n2.2n3.1
31 32
niin2.1
n2.2n3.1
31 92
ni1
nis5n2.1
n2.2n3.1
31 92
ni1
nis5n2.1
n2.2n3.1
31 22
ni1
nisn2.1
n2.2n3.1
31 22
ni1
nisn2.1
n2.2n3.1
31 32

cTp. 8
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8.1

Pasgen 7. JlbbkHasi NOAroToBKa

[MoaroToBKa K chade
KOHTPOPNbHbLIX HOPMATUBOB
[Tema/
CoseplueHcTBOBaHUE
TEXHUKW NIbDKHbIX XOJ0B.
Mp/

CosepLueHcTBOBaHUE
TEXHUKWN NIbKHbIX X040B.
Mp/

MpeogoneHne NOALEMOB U
cnyckos.llepexof ¢ xo4a Ha
X0[, B 3aBUCMMOCTH OT
YCNOBWIA ANCTaHLUN 1
coCTOAHUSA NbbKHW.  [Tp/
ONEeMeHTbl TaKTUKK
NBIXHBIX FOHOK,
pacnpejeneHue
CUN,NNLMpPOBaHNE,06TOH,(D
nHuwmposaHue. /Tp/
MpoxoxXeHne AucTaHLUN.
Mp/

YnpaxHeHune ans
CKOPOCTHO-CU/OBbIX
Ka4yecTs, 06Lel
BbIHOC/IUBOCTU, CUbI,
ObICTPOTbI NEPeLBUKEHNA.
Mp/

Paznen 8. O6LLedwm3nyecKas
noarotoBka(OdI)
[MoaroToBKa K chave
KOHTPOJIbHbIX HOPMAaTUBOB
[Tema/

Komnnekc ynpaxHeHuin ans
pPasBUTUSA Pa3NINYHbIX Fpynmn
mbiwy,. /Mp/

Komnnekc ynpaxHeHuii ans
pasBMTUSA pasIMUHbIX Tpynn

mblwy,. /Mp/

[3auéT/

niin2.1
n2.2n3.1
31 32
n11 113
nLs
nien2.1
n2.2n3.1
31 32
n11 113
nLs
nien2.1
n2.2n3.1
31 32
n11 113
nLs
nien2.1
n2.2n3.1
31 32
n11 113
nLs
nien2.1
n2.2n3.1
31 32
n11 113
nLs
nien2.i
n2.2n3.1
31 32

nii
niz2n2.1
n2.2n3.1
31 32
nii
ni2n2.1
n2.2n3.1
31 32
nii
nien2.1
n2.2n3.1
31 32

cTp. 9
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Komnnekc ynpaxxHeHWn 3 7 niil 0
ANna pa3sBUTUA PasIUYHbIX ni2n2.1
rpynn moiwy,. /Mp/ n2.2n3.1
31 32
Komnnekc ynpaxxHeHWn 4 7 niil 0
ANna pa3sBUTUA PasIUYHbIX ni2n2.1
rpynn moiwy,. /Mp/ n2.2n3.1
31 32
KomMnnekc ynpaxHeHui 5 7 nii 0
[LNA pasBUTUA Pas/NYHbIX ni1.2n2.1
rpynn mbiwy,. /Mp/ n2.2n3.1
31 32
Komnnekc ynpaxHeHui 6 5 nii 0
[LNA PasBUTUA Pas/iMYHbIX ni1.2n2.1
rpynn moiwy,. /Mp/ n2.2n3.1
31 32
CamocToATeNbHoe 6 7 ni1 0
BbIMOJIHEHNE KOMMEKCA Nn1.312.1
(hmM3nyecknx ynpaxHeHui n2.2n3.1
/Cpl/ 31 32
/3avét/ 1 4 nii 0
nienz2.1
n2.2n3.1
31 32
/3auéT/ 3 4 nii 0
nienz2.1
n2.2n3.1
31 32
/3ayuéTt/ 4 4 nii 0
nienz2.1
n2.2n3.1
31 32
/3a4éT/ 5 4 nii 0
nienz2.1
n2.2n3.1
31 32
/3a4éT/ 6 4 nii 0
nienz2.1
n2.2n3.1
31 32

6. PpOHA OUEHO4YHbLIX CPEACTB

6.1. KOHTpO/IbHbIe BOMPOCHI U 3afaHNS
Mpviem KOHTPONbHbIX HOPMATUBOB MO (PM3MYECKOM NOATOTOBNEHHOCTM B KOHE KaXA0ro ceMecTpa.

6.2. TeMbl MUCbMEHHbIX paboT

Pethepartsi:

OCHOBbI METOAMKIN CaMOCTOATE/IbHbIX 3aHATUIR (PU3NYECKUMU YIIPAXKHEHUAMM
MpodeccnoHanbHO-NpUKNagHas usmyeckas nogroToska

MpodunakTnka BpeAHbIX MPUBbLIYEK

®n3MYecKoe CaMOBOCMUTAHNE N CAaMOCOBEPLLEHCTBOBaHME
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OpraHun3auna ABurateNbHON akTUBHOCTY B JOMALUHUX YCNOBUAX

Y TpeHHAA r’MMHacTuKa

Mpouecc opraHu3auuy 340poBOro obpasa XU3Hu

CpeacTBa (hM3MYECKOW Ky/IbTYpbl B peryimpoBaHuy yMCTBEHHON paboTocnoco6HOCTH
OCHOBHbI€ CUCTEMbI 0340POBUTENBHOW (PU3NYECKOW KY/bTYpPbI

®un3nyeckoe BOCNUTaHNE B CEMbE

MoBbleHNne UIMMYHUTETA U NPOUIAKTUYKa NPOCTYAHbIX 3a60neBaHui

6.3. ®OH/ OUEHOYHbIX CPeaAcTB

Mpunaraetcs

6.4. MepeyeHb BULOB OLEHOYHbIX CPeAcTB

3ayeTt(cfayva KOHTPOJIbHbIX HOPMATUBOB).

ni1

ni2

ni3

nia

nis

NnLe

n2.1

n2.2

n3.1

al
32

7.YYEBHO-METOANYECKOE M NH®POPMALMNOHHOE OBECITEUYEHWNE
7J1.PekomeHayemasa nutepartypa
7.1.1. OcHoBHaga nNuTepartypa

ABTOpbI, 3arnasue WM3paTenscTBo, roj
paesckasd H. [I., CnopTuBHas MeanuuHa: yuyebHoe nocobue. Kypc M.: CnoprT,
OonmatoBa T. 1. NeKUMn N NpakTUYeCcKne 3aHATUA YUenosek, 2018
Mpeuos I'. B, Teopua n meTofmka obyyeHunsa 6a3oBbiM Bugam cnopta: M.: M3gatenbckuii
BoiiHosa C. E., Nerkas atnetuka: y4ebHUK ANSA CTY[. YYpexXAeHUi LUeHTp "Akagemus",
lepmaHoBa A. A., BbICLL. 06pa3oBaHuA 2014
Mpeyos I'. B,

AHKOBCKMIA A. b.
Ceprees I'. A, Teopus n meToanKa 06y4yeHns 6a3oBbiM BUAaM crnoprta: M.: M3gaTenbcKui
Mypawko E. B., NbDKHBIA cnopT: y4eBHUK ANS CTY[. YYpexaeHui LueHTp "Akagemns",
Cepreesarl. B., BbICLU. Mpo®. o6pa3oBaHus 2013
Ceprees I'. A
MakapoB KO. M.,  Teopus n meToanka obyuyeHns 6a3oBbIM Buaam crnopta. M.: M3gaTenbckuii
NyTtkoBa H. B., MoABMXHbBIE UTPbl: YHEOHUK ANA CTYA. YUPeXAeHUH  ueHTp "Akagemus”,
MwuHnHa /1. H., BbICLU. Mpo®. o6pa3oBaHus 2013
Makapos HO. M.
MBaHkoB Y. T., OpraHusauuns n nposefeHne CTyAeHYEeCKNX M.: BNIAAOC, 2018
NnutenHoB C. A.,,  COpPeBHOBAaHWI MO Ky/lbTUBMPYEMbIM BUAaM CnopTa:
CrteaHoBCKMIA M. y4ebHOe nocobue And CTyAeHTOB BY30B, 06y4atoLmnxcs
B. no HanpasneHunto 050100 "Mea. obpa3oBaHue"
Akumos A. M., VIHHOBaLMOHHAA TPeHPOBKa BbIHOCAINBOCTU B M.: Cnopr, 2018
PeB3oH A. C. LMKNMYECKUX BMAax cnopra

7.1.2. JononHnTeNbHasa nutepartypa

ABTOpbI, 3arnasue N3paTtenbCcTBO, rog
Xonoaos e KC, Teopus n MeToAnKa (PU3NYECKOr0 BOCMMUTAHUSA 1 M.: Akagema, 2008
KysHeuos B. C. cnopTa: yyebHoe nocobue
TymaHsH . C. 310pOBbIA 06pa3 XU3HN N (h3nYeckoe M.: Akagema, 2008

COBepLLeHCTBOBaHMe: y4eb. nocobue
7.1.3. MeToanyeckune pa3paboTku

ABTOpbI, 3arnasue N3partenbCcTBO, rog
Apowesny V. H., Jlerkas atnetuka B y4ebHO-TPEHMPOBOYHOM npouecce AHrapck: AITA,
KoHpgpaTbeB b. ®., CTy[eHTOB TeXHUYECKMX BY30B: y4eb. nocobue 2011

Mepseges C. T1.

7.2. MepeyeHb pecypcoB MHHOPMALUOHHO-TENEKOMMYHUKaLUOHHOWK ceTn "MIHTepHeT"
dusnyeckas KynbTypa v cnopT

dusmyeckas KynbTypa u cnopt
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7.3.1 MNMepeyeHb NporpaMmMHOro obecneyeHuns
7.3.1.1 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.2 OnepaymoHHaa cuctema Windows 10 Education [Cy6nuueH3MOHHbIA forosop Ne
Tr000169903 o1 07.07.2017]

7.3.1.3 7zip [GNU Lesser General Public License (LGPL)]
7.3.1.4 Evience [YHuBepcanbHas obuwectseHHas nuueH3na GNU GPL]
7.3.1.5 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.6 Kaspersky free [BecnnaTHas nponpuertapHas fMueH3ns |
7.3.1.7 Office Professional Plus Education [forosop Ne 13582/MOC2957 ot 01 fekabps 2016]
7.3.1.8 Zoom Professional Licenses [[jorosop noctasku Ne 1-033/2020 o1 01.06.2020]
7.3.1.9 Zoom [JInueH3una Freemium]
7.3.1.10 Kaspersky Endpoint Security [[Jorosop Ne CJ1-072/2019 ot 09.12.2019]
7.3.2 TlepeyeHb MHHOPMALNOHHbLIX CNPAaBOYHbIX CUCTEM
7.3.2.1 EfMHOe OKHO A0CTyNna K MHOpMaLMOHHbLIM pecypcam
7.3.2.2 NPBNC
7.3.2.3 Hay4yHas anekTpoHHaa 6ubnunoteka eLIBRARY.RU

7.3.3 NepeyveHb 06pa3oBaTebHbIX TEXHOMOTUIA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUNANBHO-TEXHNWYECKOE OBECMEYEHUNE ANCUWNNNHBI (MOAYNA)
8.1 Mpun N3yvyeHUN AUCLUNINHBI «DNEKTUBHbIA Kypc N0 (h13NYECKOW KyNbType» npakTuyeckume
3aHATUA, nposogatca Ha ®OKe, B 3gaHny AHI TY (kopnyc Nel), Ha MJIOCKOCTHbLIX COOPYXEHUSAX.

8.2 3paHue ®OK:
8.3 Kahegpa thnsBocnmTaHus - cTonbl, cTyNbsA ana MNrC, komnbioTep, MarHUTHasA AocKa Ans
NH(OopMaLnKn, KOMHaTa 15 XpaHeHnsa 060pyoBaHus, WKagbl 414 Npenojasartenei.

8.4 CnopTt3an - oOrpaxjeHue crnopT3ana. CNopTUBHAA CeTKa, 6aCKeTOO0NbHbIe KOMbLa -2LWT,
pasfeBaska s nepeofieBaHUS CTYEeHTOB, CKAMeWKN - 2T, CMOPTUHBEHTAPb - 6aCKeT60/bHbIE U
BO/ENOONbHbIE MAYM, CTOWKA 415 UTPbI B BONE6ON.

8.5 TpeHaXepHbIil 3an - KOMNYECTBO TPEHAXEPOB Ha BCe TPYMMbl MblWL- 32 WT, TPeHaxep Ans
MbILLILL CMIMHBI, WTAHIX - 6WT, rpudbl oT 18 Ao 20 Kr, 6AuHbI OT 5 Kr A0 20 Kr, raHTenu oT 2 Kr 0
5 Kr, rTMMHacTU4YecKas ckameiika, rupu ot 12 fo 24 Kr, pasgeBanku - 2, TyaneTHas KOMHaTa.

8.6 TpeHaxepHbIin 3an «KeTnep» - KOM-BO TPEHaXepoB - 8 WT, U3 HUX 3 - 6eroBbIX JOPOXKM, 2 -
BENOTPeHaxepa, 2 KOMMMIEKCHbIX TPeHaXKepa Ha BCe rpynnbl MbIlL, 6 WT rMMHACTUYECKUX
KOBpMKa ANa ynpaxHeHWid npecca u CNuHbl, raHTenn secom ot 500rp go 1,5 kr, 10 wT. cKakanok, 6
WIT TMMHaCTUYeCKre nasku, obpyun.

8.7 MnaBaTeNbHbIN 6acceiiH - [OPOXKM -3, crnacaTefibHblA Kpyr - 2LT.

8.8

8.9 3paHue AHI'TY, Kopnyc Nel:

8.10 3an «KannaHeTuK» - rTMMHacTU4ecKas cKameika, KOBpbl - 21T, CNOPTUBHbIA CHapAL «KO3e/»,
orpaxkieHue Ansd nepeojesaHua obyyvarowmxca, cTon, CTyn 4nd npenogasarens.

8.11 3an gns Urpbl B HACTONbHbIA TEHHUC -TEHHWUCHbIE CTOMbI -3 LT, CKAMEKN.

8.12 NlbbkHana 6a3a - cton, cTyn gna MMC, ckameika, Bellaskn Ana BEpXHEN 04eXAbl 3aHMMatoLLnxcs,
KOMNEKTbI fibX - 60 nap, NIbDKHbIE NanKu.

8.13
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8.14 T1N10CKOCTHbIE COOPY>KEHUS:
8.15 Mnowanka yTbonbHasa - NOKPbITUE 3eMNAHOE, (YTOO/IbHbLIE XKefle3Hble BOpOoTa- 2LWUT.

8.16 Mnowaaka ana 6acketbona un ¢ytbona - XXenesHble HeCTaHAAPTHbIE PYTOONbHbIE BOPOTA - 2LUT,
6ackeT60/bHbIE KOMbLA - -2LUT.

8.17 Mnowagka ana Boneinbona - CTOMKN BONENO0bHbIE, 3eMISHOE MOKPbLITHE.
8.18 berosas [LOpoOXKa.

9. METOOAVWYECKWE YKASAHWNA ANA OBYYAKO W NXCHA MO OCBOEHWIKO
MeTognueckme peKoMeHJaunm ANCUNNNNHbI «NEKTUBHBINA Kypc Mo U3NYECKOWR KynbType»
Llenbto NpakTUYeCcKUX 3aHATUIA ABNseTCA yrnybneHne v 3akpenaeHue TeopeTuyecknx 3HaHui,
NONyYeHHbIX 06yYaloLLMMM Ha NEKLMAX 1 B NPOLLecCe CaMOCTOSATENbLHOIO N3y4YeHns y4ebHOro maTepuana,
a, cnejoBarteNibHO, (DOPMUPOBaHNE Y HUX ONpeaesieHHbIX YMeHWUA 1 HaBblKOB. B Xo4e NOAroToBKM K
NPakTUYECKOMY 3aHATUI0 HEOBXOAMMO NPOYNTaTh KOHCMEKT NEKUUN, NU3YUUTb OCHOBHYIO NUTepartypy,
03HAKOMUTLCH C AOMO/HUTE/IbHOW INTEPaTypoil, BbINONHUTL BblAaHHbIE MpenojaBaTe/ieM 3ajaHna Ha
NpakTUYecKnx 3agaHusax. MNpu aToM yyecTb peKoOMeHaaLuMy npenogasatens u Tpe6oBaHUS NPorpammei.
CTyZeHTbl NOMyyYatoT 3a4eT No pe3ybTaTam BblMOSIHEHHbBIX KOHTPO/IbHbIX HOPMATUBOB MO (PU3NYECKON
KYNbTYpe ¥ y4acTuIO B ABYXCTOPOHHEW Urpe.
CTyZeHTbI cneumMes rpynnbl, 0CBOOOXAEHHbIE OT 3aHATUI N0 3/IEKTUBHOMY KypCY (hM3UYECKOW KyNbTypbl,
nUwyT pedepaT Ha 3afaHHY0 TeMy. OHM Nony4yaroT "3adeT"” No pesynbTaTam pedepara n cobeceqoBaHus.
Pa3Hoo6pa3smne, LOCTYMHOCTb U BCECTOPOHHEE BO3AENCTBME PUINYECKUX YIPAXKHEHWIA, AaeT BO3MOXHOCTb
4eTKO A03MPOBaTb U KOHTPONIMPOBATh (DM3MYECKME HArpy3KKW, a cpaBHUTENIbHAsA NPOCTOTa 060pyA0BaHNSA
MeCTO 3aHATWA CO3Jal0T YCNOBUA 415 UX UCMOMb30BaHUA He TOMIbKO B Y4eO6HOM, HO U B y4eOHO-
TPEHMPOBOYHOM Mpouecce AN NPOPUNAKTUYECKUX Lienen.
LLeHHOCTb (PM3MYECKUX YNPaXKHEHWI 3aKN0YaeTCA B TOM, YTO B MpoLecce 3aHATUI pa3BMBAKOTCA U
COBEpLUEHCTBYHOTCA OCHOBHbIE (M3MUECKMEe KayecTBa - Cuna, BbICTPOTA, BBIHOC/IMBOCTb, TMOGKOCTD,
NOBKOCTb, YTO ABNAETCA BeCbMa W ANA TPYA0BOW LeATeNIbHOCTU CTYleHTOB, KOTOPbIE CMOCO6CTBYIOT
BOCMUTAHMIO MOpPa/ibHbIX U BOMEBbIX KaYeCTB, TaKUX KaK LiefieyCTPEMIEHHOCTb, TpyAonto6bue,
PELNTENbHOCTbL, CMENOCTb, CamoobnafaHne n gpyrue.
OpraHu3aunoHHOW HOPMOIA 3aHATUI PU3NYECKOr0 BOCNMTAHUA ABNAETCA YPOK, KOTOPOMY MpuUcyLLe
MOCTOAHCTBO COCTaBa 3aHMMalLWMXCA N NX BO3pacTHas OAHOPOAHOCTb B yYeOHbIX rpynnax. 310
NO3BONSET NPenojaBaTe/ito KOHTPO/IMPOBATb YUYEOHbIN MpoLecc, KOPPEKTUPOBaTb NpakTUYecKne 3afjaHuns
Mo X04y 3aHATUSA, B 3aBUCMMOCTU OT CTEMEHM €ro OCBOEHMS, a TaKXe YUYNTbIBaTb MOATOTOBNEHHOCTb U
NHANBMAYa/bHbIe 0CO6EHHOCTU 06yyvarowmxcs. MpenmyLLecTBEHHOE UCMOJb30BaHKe TOT0 WU MHOTO
mMeToza B y4e6HOM mpouecce 3aBUCUT OT NOCTaB/IeHHbIX 3a4a4y (0OCBOEHWe HOBOro MaTtepuana, ero
COBEpLLEHCTBOBAHME, 3aKpensieHne, ypoBHA (M3MYeCKOli NOATOTOB/EHHOCTU Y KONNYECTBO
3aHUMaKLLMXCA CTYleHTOB B rpynne). Mpu npoBefeHNM 3aHATUIA NpenojaBaTeny 06a3aHbl
NPOUHCTPYKTMPOBATb 3aHMMAIOLLMXCA 0 NOPAAKe MOC/e0BaTe/IbHOCTU  BbIMOSIHEHUA (DU3NYECKNX
ynpaHeHui, mep 6€30NacHOCTY NPU UX BbIMONHEHUN U 06ECNEeYNTb TMYHYIO B3aMMHYIO CTPaxoBKy. Mpu
OueHKe ahPeKTUBHOCTM y4e6HOro npoLecca NPUMEHAKTCA cieaytowne GopMbl Nejarornyeckoro
KOHTPONS:
- pe3ynbTatbl MEAULUHCKOIO OCMOTPa CTYAEHTOB;
-perncTpayma MefULUHCKUX CNpPaBoKk;
- ONpoc CTYAEHTOB 0 CaMOYYyBCTBUW WU HELOMOTaHUAX Nepes HayanoMm 3aHATUIN:Hab aeHne 3a
BbIMO/IHEHNEM (DU3UYECKUX YNPAXKHEHWNIA (Ierko, ¢ TPYAHOCTAMWU, HEBO3MOXHO U T.4.);
- TEKYYMIA yYeT nocew,aemMocTt y4ebHOro 3aHATUA 1 BbINONIHEHWE 0653aTeNIbHOr0 ABUraTe/ibHOro pexxunma
ON5 MONYyYeHns JOMNyCKa K CAaye KOHTPOJ/IbHbIX HOPMATUBOB.
BmecTe ¢ TeM, 04HUM 13 0653aTe/IbHbIX YCNOBMWIA NPaBMIbLHO OPraHNM30BaHHOro y4ebHOro npouecca no
AUCUMNINHE «DNeKTUBHbLINA KypC Mo PU3NYECKON KyNbType» ABMAeTCA OBNafleHNe HaBblKamu
CaMOKOHTPO/IA Ha MPaKTUYECKUX 3aHATUAX, CAMOKOHTPO/Ib MO3BONAET M36eXaTb Clly4aeB HeraTMBHOIO
BAUAHUA (DM3NYECKUX YNPAXKHEHWUI (NoNyYeHne TpaBm, YTOMAeHWe v ap.). TakuMm o6pa3om, npaBuibHO
OpraHu3oBaHHOE NPOBefeHHOe y4ebHOe 3aHATMUA NO3BONAET CTYAEeHTaM He TO/IbKO PasBuTb U
COBepLUEHCTBOBATb CBOU (hM3nYecKmne N NPodeccuoHanbHble KauecTsa, 0BafeTb YCNeWwHo (hU3nYecKnmm



YI: 15.03.02_TM-22-1,2,3,4.p1x cTp. 14

YyNpaXHeHUAMMN U cAaTb KOHTPO/IbHbIE HOPMATUBLI U TECTbI.

Kpome Toro, negaroru kaenpbl PU3BOCIUTAHUA LO/DKHBI YY4UTbIBaTb MPU NPOBeLEeHUN 3aHATUI Ha
yAuue Knmatuyeckume ycinoBus permoHa v npym HeobxoAnMMocTun BnageTb cneymanbHbIMU 3HAHUSMA 1
HaBblKaMW 0Ka3aHWA NepBoli MeAULUHCKOW NOMOLLM Npy 06MOPOXKEHUMW, COTHEYHOM yaape U T.4.
O6cnyxuatowemy nepcoHany ®OKa Heo6X0AMMO CNeAnTb 3a CAHUTAPHO-TEXHUYECKUM COCTOSHUEM
CNOPTUBHbIX 3a/10B 1 BCNOMOraTe/IbHbIX COOPYXXeHWI: TeMnepaTypor, BNaXXHOCTbIO BO3AyXa U YNCTOTOMN.
OTBETCTBEHHOCTb 3@ NPaBUILHOCTbL YYeOHOr0 3aHATUIA U METOANKA NPOBEAEHUS LLe/IMKOM NIEXUT Ha
npenogasatene. OH 0653aH:

- 3apaHee TLaTeNbHO NPOAYMbIBaTb COAEPXKaHME KaXA0ro ypoKa ¢ y4eTOM BCEX BO3MOXHbIX
06CTOATENLCTB €ro NpPoBeAeHUs;

- 3a6naroBpeMeHHO NPOBepUTbL NOATOTOBNEHHOCTb MECT ANS 3aHATUIA U [OOPOKaYeCTBEHHOCTb MHBEHTAPS
- OpraHn3oBaTh 3aHATMA TaK, YTOObI KaXAblii 3aHMMaKOLWMIACA Bbl1 B COOTBET-CTBYHOLLEN CNOPTUBHOM
(hopme N HEYKOCHUTENbHO BbIMOMHAN €r0 yKa3aHus;

- TOYHO MHCTPYKTUPOBaTb 06YyYatloLWwmMXcs Npu BbINOSIHEHUU TPYAHBIX LBUXKE-HUA;

- CTPOro cneanTb 3a COOMOAEHUEM NPUHLMMOB NOCNEA0BaTENbHOCTU, JOCTYNHOCTN U UHAUBUAYaNU3aLun
B NJ1IaHUPOBAHUMN HArpy3Ku.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNI

defepanbHOe rocyapcTBEeHHOE 610/PKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHME BbICLLIETO

obpasoBaHUA

«AHIFapCcKUM rocyapCcTBEHHbIN TEXHUYECKUIA

(®re0Y BO "AHITY™", AHI'TY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHa
« 06 » I.

KoMnbloTepHOE NPOeKTMPOBaHMe 060py10BaAHNS

oTpac/in

paboyasd nporpamma gmcumnanHel (Moayns)

3akpenneHa 3a Kahenpon

YyebHbIli nnaH

KBannpukauns
dopma 06y4eHus
O6uwas

Yacos no yyebHomy
B TOM 4mcne:

ayAUTOpPHbIE 3aHATUA

CaMOoCTOATE/IbHaA pa60T

4acoB Ha KOHTPOJIb

MaluHbl K annapatbl XUMNYECKNX NMPON3BOACTB

15.03.02_'M -22-1,2,3,4.pK
15.03.02 TexHonornyeckne mawmHbl 1 060pyAoBaHMe

6akanasp
oYyHas
S3ET
180 Buabl KOHTPONA B ceMecTpax
3K3ameHbl 6
85 KypcoBble paboThl 6
59
36

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

(ckypes <Comeeranaypess) 0 (32)
Hepenb 16,8
Bua 3aHATwMiA yn e
Nexkunmn 34 34
MpakTnyeckune 51 51
MToro ayg. 85 85
ATakKTHasa paboTta 85 85
Cam. paboTa 59 59
Yacbl Ha KOHTpPO/b 36 36
NToro 180 180

MToro

yn PN
34 34

51 51

85 85

85 85

59 59

36 36

180 180
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Mporpammy coctaBun(u):
KTH, gou. kagp. MAXI, Achamos AA.

PeLieH3eHT(bl):
KTH, nepBbiil 3am. reH. aupektTopa AO "MpkyTckHNNxummai", KysHeuos K.A.

Pa6oyas nporpamma AuCLUNINHbI
KoMnbloTepHOe NpoeKTUpoBaHMe 060pya0BaHNS 0TpacIu

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaB/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4eckme malunHbl N 060pyL0BaHME
0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC T KTH., gou., Jlebegera O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1
2.2

2.3

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
Lienbto gucumnnianHbl «KOMMNbOTEPHOE NMPOEKTUPOBaHNE 060PYL0BAHUS OTPAC/IU» - SBASETCS
co3JaHne CUCTEMbI 3HaHMI 06 0CO6EHHOCTAX KOMMbIOTEPHOTO 06ecneyeHns NPOEKTUPOBAHNS,
(hopMMpoBaHMe y CTYIEHTOB YMEHMWI1 N HaBbIKOB UCMO/b30BaHNSA 31EKTPOHHbIX TEXHOMOTUIA 1
NMPUEMOB CO3AaHNs BUPTYaNbHbIX MOAEeNel NS pa3InyHbIX 06HEKTOB NPOEKTUPOBAHUS.

2.3A40AUN
N3yyeHne CTyaeHTaMn TEOPETUUYECKUX 3HAHWIA;

n3yyeHne aPGeKTUBHbLIX CNOCOOOB CO34aHNA NMPOEKTHON rpauKy AN peLeHNs KOHKPETHbIX
3ajav;

(hopMmpoBaHMe NPaKTUYECKNUX HaBbIKOB, MO3BONSAKOLWMX peann3oBaTb aifOPUTMbl KOMMNbIOTEPHOW
rpamky Ha NepcoHanbHbIX KOMMbOTEPaxX M MCMOMb30BaTb UX BO BCEX Chepax AeATeNIbHOCTU
cneymanncToB B 061acTh rpaMyeckoro gusaiiHa.

3. MECTO AnMcumnninHbl B CTPYKTYPE OOTI

Llmkn (pasgen) OOIMM: 61.B.4B.01.01

3.1
311

3.1.2
3.13
3.1.4

3.2

321
3.2.2
3.2.3

Tpeb6oBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
MallnHHasa UHXeHepHas rpajuka

HauepTaTenbHas reoMeTpus U UHXeHepHas rpaguka
CuCTEMbI UCKYCCTBEHHOIO UHTENNEKTA
NHopMaLOHHbIE TEXHOMOTMU U NPOrPaMMUpPOBaHme

AvicuMnanHbl M NPaKTUKK, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbI (Moagyns)
HEOOXOAMMO KaK NpefLllecTBYHOLLEE:

KoHCTpyrpoBaHue 1 pacyeT 3/IEeMEHTOB 060py0BaHNe OTpac/u
O6opypfoBaHue HethTenepepabaTbiBakOLLMX NPOU3BOACTB
MofroToBKa K npoueaype 3aluThbl 1 3alnTa BbINYCKHOM KBaIM(PUKALNOHHOK paboTbl

4, KOMNETEHUNWN OBYUYAKOWEIrocd, OPMUPYEMBIE B PE3YJIbTATE OCBOEHIUNA

3HaTb

ANCUNNNTNHBI (MOA4YNA)
MK-5: MpoBeaeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToOK MO OTAe/IbHbIM pa3jenam TeMbl

YpoBeHb 1 0TEUYECTBEHHbI 1 MEXAYHAPOAHbIA ONbIT B 06/1aCTV XMMUYECKOTO MaLIUHO- U

annapaTtocTpoeHunA

YpoBeHb 2 MeTOAbl pa3paboTKM TEXHNUYECKOW LOKYMeHTaunm

YpoBeHb 3 MeTOAbl U CpefCcTBa NNaHMPOBAHMA U OpraHn3aLmm OMbITHO-KOHCTPYKTOPCKMX pa3paboTok
YmeTb:

YpoBeHb 1 NPUMeHATb METOAbl aHanM3a Hay4YHO-TEXHUYECKON UH(opMaLmm

YpoBeHb 2 MeTOAbl pa3paboTKM TEXHNUYECKOW LOKYMeHTaLnm

YpoBeHb 3 0hOpMIATL Pe3y/ibTaTbl OMbITHO-KOHCTPYKTOPCKMX paboT

Bnagets:

YpoBeHb 1 CNOCOGHOCTbIO MPOBEAEHNS MaPKETUHIOBbIX UCCNeA0BaHNN HayYHO-TEXHUYECKOW

NH(opmaLmu

YpoBeHb 2 cnocobHOCTbIO cbopa, 06paboTKKM, aHann3a 1 0606LEeHNS Nepes0BOro OTEYECTBEHHOTO U

MeXyHapo4HOro onbiTa B 06/1aCTM XMMMNYECKOr0 MallMHO- 1 annapaToCcTPoeHus

YpoBeHb 3  CMOCOGHOCTLH NPOBEAEHUS OMbITHO-KOHCTPYKTOPCKMX Pa3paboToK B 061aCTU XMMUYECKOTO

MalLMHO- 1 annapaToCTPOeHUs

MK-7: CnocobeH pa3pabaTbiBaTb C ncnonb3oBaHneM CAD- cuCTEM TEXHONOTUYECKME NPOLECChI

3HaTb

N3roToB/ieHNA MallMHOCTPOUTENTbHbLIX |/|3,u,en|/||7|

cTp. 3
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YpoBeHb 1 cTaHAapTHbIe NakeTbl U CPeACTBA aBTOMATMU3MPOBAHHOTO NPOEKTUPOBAHUS, MOAE/IMPOBaHMS

TEXHUYECKMX 0O0BEKTOB

YpoBeHb 2 0OCHOBHbIE 3Tanbl aBTOMAaTU3MPOBAHHOTO NPOEKTNPOBaHNSA
YpoBeHb 3 nporpaMMHoe obecrneyeHmne Ans pelleHns 3ajay npoeKTUpPOBaHUA OTAENbHbIX Y3/108B

YMeTh:

06opyaoBaHMa 0Tpacu

YpoBeHb 1 no/b30BaThCs MPOrpaMMHbIM 06ecneyeHnem
YpOBeHb 2 4epTUTb M pefaKTUPOBaTb YePTEXN 060pYLOBaHNA OTPAC/u
YpoBeHb 3 ncnonb3oBaTb CAD-CUCTEMBI 4715 BbISBAEHNS KOHCTPYKTMBHbLIX 0COOEHHOCTEN

MallMHOCTPOMTENbHbIX N3AeNNIA, BANAIOLMX Ha BbIGOP MeToAa MOMyYeHUs NCXO4HOM
3aroTOBKM

Bnagets:
YpoBeHb 1 nporpaMMHbIM 06ecneyeHnem 411 CO3[4aHUA KOHCTPYKTOPCKOW LOKYMeHTauuMm npu

MPOEKTUPOBaHMM 060PYL0BAHNS OTPACV

YpoBeHb 2 MpOrpaMMHbIM 06ecreyeHnem A8 CO34aHUS KOHCTPYKTOPCKOW AOKYMeHTauveln npu

MPOEKTUPOBAHNM OTAE/NbHbIX Y3710B 060PYA0BaHNS OTPACV

YpoBeHb 3 CMOCOOHOCTLIO pa3pabaTbiBaTh € MCNOAb3oBaHNMEM CAD- CUCTEM TEXHOMNOTMYECKNE

npoueccbl N3roToBIEHNA MalLMHOCTPOUTENTbHbIX VI3,EI|eJ'IVII7I

B pe3ynbTaTe 0CBOEHUSA AUCLUNANHBI 06yYatoLWUNCa LOMKEH

41
411

4.1.2
413
4.14
415
4.1.6

4.2
421

422

3HaThb:
0 COBPEMEHHbIX NH(OPMALMOHHbLIX TEXHOIOMUAX B rpainyeckoM gu3aiiHe;

0 BO3MOXHOCTAX TEXHUYECKUX U MPOrpaMMHbIX CPEACTB KOMMbIOTEPHON rpatmKu;

0 cnocobax MCcnosb30BaHWA rpauyeckmx NakeToB M TEXHONOTMIA B COAEPXXaHUN NPOEKTa;

0 TEXHONOTMAX PacTpoBON rpamkmn, NPUMeHSIeMbIX B COBPEMEHHOM [M3aliH-NPOEKTUPOBaHNN;
MPUHLMNbI NOCTPOEHUA MHTepeiica rpadmyeckmx nNporpaMmm;

apXuTeKTypy 6a3 faHHbIX, 6a30Bble arOpUTMbl CO34aHNA PacTPOBO NPOEKTHOW rpatinKu.

YMeThb:

OCYLLEeCTBNATbL BMU3yann3aLunio ¢ MPUMEHEHNEM NPOKECCMOHANbHbBIX NAKeTOB KOMMbIOTEPHO
rpagpuku;

3(h(heKTUBHO N B ONpefeneHHble CPOKU CO34aBaTh MPOEKTbl HA OCHOBE CneLufuyeckmnx
TpeboBaHWI TEXHNUYECKOrO0 3a/aHus.

cTp. 4

4.3 Bnapgertsb:
4.3.1 HaBblKaMy paboThbl C NPOecCUOHaIbHbIMU FPpahuUecKUMN NakeTamu;
4.3.2 HaBblKamy NMaHNPOBaHUA 1 Pa3paboTKM NPOEKTOB B TEXHONOTMAX PacTPOBOW rpauku;
4.3.3 HaBblKaMW HAaCTPOMKW U MPUMEHEHUSA NPOrpPaMMHbIX CPEACTB, UCNOJIb3YEMbIX /15 CO3[aHUA

pPacTpoBO rpadimku.
5. CTPYKTYPA NN COAEPXAHWE OOVNCLUNTNTNHBI (MOA4YTA)
Kog HanmeHoBaHue pa3genos n  Cemectp/ Yacos KomneteH- JluTepatypa WHTe TMpumeyvaHue
3aHATUA Tem /Bug 3aHaTua/ Kypc Lmm paKT.
Pasgen 1
11 OuepTaHnNs TEXHUYECKUX

(hopm /Tema/

OuyepTaHns TEXHNYECKUX 6 4 MK-5 MK- ni1 0
thopm /Nek/ 7 ni2n2.1
31 32 33

24
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13

14

15

OyepTaHNs TEXHNYECKNX
topm /Mp/

OuepTaHns TEXHNUYECKUX
thopm /Cp/

MocTtpoeHue Bupos /Tema/
MocTpoeHune Bnaos /J1ek/

MocTtpoeHue Bugos /Mp/

MocTpoeHue Bnaos /Cp/

Paspesbl npocTble /Tema/
Paspesbl npoctele //lek/

Paspesbl npoctele /Mp/

Paspesbl npoctele /Cp/

Paspesbl
CTyneHyatble /Tema/

Paspesbl
cTyneHyatble /flek/

Paspesbl
ctyneHyarbie /p/

Paspesbl
cTyneHyatble /Cp/

MocTpoeHne
N30METPUYECKO
npoekuumn /Tema/

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24

ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24

ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 92 33
24

ni1
niz2nz2.1
31 92 33
24
ni1
niz2n2.1
31 92 33
34
ni1
niz2n2.1
31 92 33
34

cTp. 5
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1.6

17

18

MocTpoeHue
N30METPUYECKON
npoekuun /Nek/

MocTpoeHue
N30MeTPUYECKON
npoekuum /Mp/

MocTpoeHue
N30METPUYECKO
npoekuun /Cp/

MepeceyeHune
NMOBEPXHOCTM
NAoCKOCTb /Tema/

MepeceyeHue
NMOBEPXHOCTH
nnockKocTbio /Nek/

MepeceyeHune
NOBEPXHOCTU
nnockoctbto /Mp/

MepeceyeHune
NMOBEPXHOCTH
nnockocteto /Cp/

MepeceyeHune
MOBEPXHOCTEN Crnocobom
CEKYLLMX

nnockocTei /Tema/

MepeceyeHune
MOBEPXHOCTEN CNOoCo60M
CEKYLLMX

nnockocTein /Nek/

MMepeceyeHue
NOBEPXHOCTEN CNOCO60M
cekywux nnockoctei /Mp/

MepeceyeHune
NOBEPXHOCTEN CNOCO60M
CeKyLunx nnockoctein /Cp/

MepeceyeHune
NOBEPXHOCTEN CNOCO60M
ChepnyecKnx
nocpegHukos /Tema/

MepeceyeHune
MOBEPXHOCTEN CNOCo60oM
ChepnyecKnx
nocpeaHukos /J1ek/

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24
ni1
niz2nz2.1
31 92 33
24

ni1
niz2n2.1
31 32 33
24
ni1
niz2n2.1
31 32 33
24
ni1
niz2nz2.1
31 92 33
24

ni1
niz2n2.1
31 92 33
34
ni1
niz2n2.1
31 92 33
34
ni1
niz2n2.1
31 32 33
34

ni1
niz2n2.1
31 32 33

24

cTp. 6
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MMepeceyeHne 6 MK-5 MK- niil
NOBEPXHOCTEN CNOCO60M 7 ni2n2.1
chepunyecknx 31 92 33
nocpegHukos /Tp/ 24
MMepeceyeHne 5 MK-5 MK- niil
NMOBEPXHOCTEN CNoCco60oM 7 ni.2n2.1
chepmnyeckmnx 21 32 33
nocpegHukos /Cp/ 24
1.9  OnpegenexHue paboyer
30HbI
maHunynatopa /Tema/
OnpeaeneHune paboueii 2 MK-5 MK- nii1
30HbI MaHunynatopa /fek/ 7 ni2nz.1
31 32 33
24
OnpegeneHune pabouyeii 4 MK-5 MK- nii
30HbI MaHunynatopa /Mp/ 7 niz2nz.1
31 32 33
24
OnpepgeneHune pabouyeii 5 MK-5 MK- nii1
30HbI MaHunyndatopa /Cp/ 7 niz2n2.1
31 32 33
24
1.10 Kypcosoe
npoekTuposaHue /Tema/
MpoekT y3na 26 MK-5 MK- nii
obopypnoBaHua 7 ni.2n2.u1
oTpacnu /KP/ 31 32 33
24
/3k3ameH/ 10 MK-5 MNK- niil
7 ni2n2.1
31 32 33
24

6. POHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpO/NbHbIE BOMPOCHI 1 3ajaHuKs

. HTepdelic nporpammbl AutoCAD.

NuTepdelic nporpammbl KOMIMAC.

. Cpachmueckne NpuMUTMBSI.
. Pepgaktnpytowme KomaHsbl.
. Co3fjaHne TpéX MepHbIX MOAENEN.

Mcnonb3oBaHune NpocTenwmnx Mogene.

. Co3gaHuve TpEX MepHbIX Moenei ¢ MCNONb30BaHMEM KOMaH[ BblAaB/viBaHUe.
. Co3fiaHne TpEX MepHbIX MOAeseli C UCMOMb30BAHMEM KOMaH[, BblYMTaHUEM.

. Co3pgaHune Tpéx MepHbIX Mofeneli ¢ UCNONb30BaHNEM KOMaH/, BpalleHue.

0.
. MocTpoeHne NNOCKMX NPOEKLUIA N3 TPEXMEPHOW MOLENN.
12.
13.
14.
15.
16.
17.

Co3faHune TPEX MEPHbIX MOJENEN ¢ NCMOMb30BaHNEM KOMaH 06beANHEHNEM.

Co3sfaHue 610KOB.

[MocTpoeHne N30METPUN MOLENN.

MocTpoeHne N30MeTPUM HAK/TIOHHOTO CeYEHUS.
CosgaHue 1 Ncnonb3oBaHWe Coes.
KomnoHOBKa YepTexka MOAENMN.

HacTpoiika pasmepHbIX CTUNEA.

cTp. 7
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20.
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22.
23.
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26.
27.
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HacTpoiika TeKCTOBbIX CTUNEA.

HaHeceHue pasmepos.

HaHeceHuMe LUITPUXOBKMN.

Y CNOBHOCTU 1 yNpPOLLeHNS Ha COOPOYHOM YepTexe.

BbinonHeHne yepTexein 10MaHbIil pas3pes Mo ABYXMEPHON TEXHOOMMN.
BbinosHeHWe YepTexein cTyneHYaTbll pa3pes no ABYXMEpPHOM TEXHONOT UK
MeyaTb yepTexa. dopmart.

MeyaTb YepTexxa. O6nacTb neyatu.

MeyaTb YepTeXa. Y CTPOMNCTBO BbIBOAA.

MeyaTb yepTexa. MacLuTab.

6.2. TemMbl NUCbMEHHbIX paboT

TeMbl KypCOBbIX paboT

WNDNPNDNMNNNNMNNNNREPE R ERPRPERPRPRER R

o

. [1poeKT Ten1006MeHHMKa XXeCTKOro Tuna

. MpoekT TennoobmeHHKKa «Tpyba B Tpy6Ee»

. MpoeKT Tennoo6MeHHMKa C NaBatoLLeid rofoBKoM

. MpoekT TennoobmeHHKKa ¢ U-06pasHbiMy TpyOKamm

MpoeKT peakTopa ¢ pybaluKoi
MpoeKT peakTopa ¢ TYP6UHHOI MeLLanKow
MpoeKT peakTopa € 10NACTHON MeLlanKom

. MpoeKT peakTopa ¢ AKOPHO MeLlanKom
. MpoeKT peakTopa ¢ paMHOI MeLlanKomn

MpOEKT ropnM30HTaILHOTO 1CNapuTens

. MpoeKT BbINapHOro annapaTa Co BCTPOEHHO rpetoLLeil Kamepor

MpoeKT BbIMapHOro anmnapaTa Co BbIHOCHOW rpetoLLeil Kamepor
MpOoeKT BbIMApHOro annapaTa Co BCTPOEHHOW rpetoLLeil Kamepor
MpoeKT BbIMapHOro annapara ¢ NPUHYAUTENbHON LUPKYyNaynel
MpOoeKT BbIMAPHOro annapata ¢ eCTECTBEHHOW LMpPKynaunen
MpoeKT PEKTUPUKALMOHHON KONOHHbBI C KNanaHHbIMW Tapeskamm
MpOeKT peKTUPUKALMOHHOWN KOMIOHHBI C KOJINMaYKOBbIMU Tapenkamu
MpoeKT peKTUPUKALMOHHOW KONOHHbI C CUTHYATbIMU Tapeikamu
MpPOeKT PeKTUPUKALMOHHOWN KOMOHHBI C NPOBaNbHbIMU Tapeskamu

. MpoeKT peKTNNKaLNOHHOW KONOHHbI C XenobyaTbiMu Tapenkamu
. MpoekT abcopOLUNOHHON KONOHHBI C K/lanaHHbIMU Tapenkamu

. MpoekT abcopbLMOHHON KOMOHHbI C KOINAYKOBLIMU TapeskaMm

. MpoekT abcopOLUNOHHON KONOHHBI C CUTYATbIMU Tapenkamu

. MpoekT abcop6bLMOHHON KOMOHHbI C NPOBa/bHLIMY Tapenkamu

. MpoekT abcopOLUNOHHON KONOHHbI C XXenobyaTbiMy Tapeskamm

. MpoekT BepTUKanLHOro ncnaputens

. MpoekT 6apabaHHOI MeNbHULLbI

. MpoekT 6apabaHHOW neyu

. MpoekT 6apabaHHOro cMecuTens

. MpoekT 6apabaHHON CyLUINIKK
6.3. DOHJ OLEHOYHbLIX CPEeAcTB

Bonpochkl Ha 3K3aMeH

©CONODUNWN R

. HTepdelic nporpammbl AutoCAD.

NHTepderic nporpammbl KOMMAC.

. Cpachmueckne NpuMUTMBSI.
. Pepgaktnpytowyme KomaHsbl.
. Co3faHne TpéX MepHbIX MOAENeN.

Vicnonb3oBaHMe NpoCTelLLINX MOAENEN.

. Co3pfaHue Tpéx MepHbIX Mofenei ¢ NCNoNb30BaHMEM KOMaH[ BblAaB/viBaHMe.
. Co3pfaHne TPEX MepHbIX Mofeneid ¢ NCNoNb30BaHNEM KOMaH[ BblYMTAHUEM.
. Co3pfaHue Tpéx MepHbIX Mofeneli ¢ MCNoNb30BaHNEM KOMaH/ BpallleHue.

cTp. 8
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10. Co3pgaHue TPEX MEPHbIX MOAENel C UCNOMb30BaHNEM KOMaHA 00befNHEHNEM.
11. MocTpoeHMe NNOCKMUX MPOEKUNIA N3 TPEXMEPHOI MOAeNN.
12. Co3faHune 6/10KOB.
13. [MocTpoeHne N3OMETPUN MOLENN.
14. TToCcTpoeHMe N3OMETPUN HAK/IOHHOTO CeYeHus.
15. Co3gaHue 1 Ucnosb3oBaHMe COEB.
16. KomnoHoBKa yepTexa Mogenu.
17. HacTpoiika pasMepHbIX CTU/EN.
18. HacTpoiika TeKCTOBbIX CTU/EN.
19. HaHeceHMe pa3mepos.
20. HaHeceHMe LUITPUXOBKMW.
21. YCNOBHOCTM ¥ YNpOLEeHNa Ha C60POYHOM YepTexe.
22. BbinonHeHue yepTexeln nOMaHblil pa3pe3 no ABYXMEPHON TEXHOOMMN.
23. BbIMONHEHWE YepTeXeid CTyneHYaTblil pa3pes no ABYXMEPHON TEXHOOrnK
24. TeyaTb yepTexa. dopmar.
25. Meyvatb yepTexxa. Ob6nacTb nNeyaTu.
26. MNeyvaTb yepTexxa. YCTPOWCTBO BbIBOAA.
27. MeyvaTb yepTexa. MacwTab.
6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB
Bonpochkl K 3K3amMeHy, TeCThl.

7. YYEBHO-METOAMNYECKOE N NUHPOPMALMOHHOE OBECMNEYEHWE ANCLUWNNNAVNHBI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepartypa

ABTOpHI, 3arnasue N3patenscTBo, rof
N11  Jlukyues 13 T. Cuctembl aBTOMaTMU3MPOBAHHOTO NPOEKTUPOBAHUS: AHrapck: AI'TA,
yueb6. nocobue 2004
Nni2 Cokonosa T. HO. AutoCAD pna ctyfeHTta: camMoy4uTenb Cri6.: Murtep, 2007
7.1.2. JononHnTenbHaa nuTepatrypa
ABTOpHI, 3arnasue W3paTenscTBO, rog
Nn2.1  >Kapkos H. B, AutoCAD 2017. MNMonHoe pyKoBOACTBO CIl6.: Hayka u
dunHkKoB M. B. TexHuka, 2017

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHWUKALUOHHON ceTn ” VIHTepHeT”

31  Ysapos, A C. 2D-uepueHue B AutoCAD [OneKTpoHHbIl pecypc] : camoyumTens / A. C. ¥YBapos. -
Mocksa : AMK Tlpecc, 2010. - 400 c., un. - ISBN 978-5-94074-648-5. - TeKCT : 31eKTPOHHbIN. -
URL: https://znanium.com/catalog/product/409138. - Pexxum focTyna: no rnojarnucke.

32  YBapos, A C. iHxeHepHasa rpadmka ana KoHCTpykTopoB B AutoCAD [9neKTpoHHbI pecypc] /
A. C. ¥YBapos. - Mocksa : MK lMpecc, 2009. - 360 c.: un. - ISBN 978-5-94074-446-7. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/407881 - Pexum goctyna: no
MoAmnucke.

33  Aob6b6acos, U. B. UepueHue Ha komnbtoTepe B AutoCAD :yyebHoe nocobue / N. b. Abbacos. -
Mocksa :AMK TMpecc, 2010. - 136 c. - ISBN . - TeKCT : 31eKTPOHHbINA. - URL:
https://znanium.com/catalog/product/407265 - Pexum focTyna: no noAnucke.

34  KoHakosa, L. M. KomnbtoTepHasa rpadmka. KOMMAC n AutoCAD: YuyebHoe nocobue / KoHakoBa
.M., Nuporosa N.., - 2-e usga., crep. - Mocksa :®nuHTa, N34-80 Ypan. yH-Ta, 2017. - 146 c.
ISBN 978-5-9765-3136-9. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/947718 - Pexum focTyna: no noAnucke.

7.3.1 MNepeyeHb NpOrpamMMHOro obecneyeHus
7.3.1.1 Office Pro + Dev SL [FocygapCTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTteus 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemunyeckas nuueH3uns: cepuiiHbiii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropa]
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https://znanium.com/catalog/product/407265
https://znanium.com/catalog/product/947718
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7.3.1.3 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbI 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]
7.3.1.5 Google chrome [YHuBepcanbHas obuectBeHHas nuueHsns GNU GPL]

7.3.2 MNepeyeHb MHPOPMALMNOHHbLIX 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
7.3.2.4 TexakcnepTt

7.3.2.5 VHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTeNbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANTBHO-TEXHUYECKOE OBECMNEYEHUNE ANCUUNMANHBI (MOAYNA)

8.1 Ayg. 201. YuebHble ayauTopun AN NpoBefeHns yYebHbIX 3aHATUIN BCEX BUAOB. TeXHUYeCKue
cpencTsa 00yuyeHus: paboyee MecTo npenojasatens, paboume mecta obyyatoLmxcs,

MYNbTUMeLUAHbIA NPOEKTOP, NPOEKLUMOHHbBIN 3KpaH, KOMNbIOTEPHbIW Knacc Ha 15 nocafgo4HbIX
MecT.

8.2 Ayp. 401. AyguTtopumn ans caMocToATeNnbHOM paboTbl. CneunannsmpoBaHHas Mebenb: [0CKa
(menoBast) - 1 wWT.; CTON KOMNbIOTEPHbIW - 20 WT.; cTyn - 20 WwT. TeXHUYecKue cpeacraa
006yyeHuns: MynbTUMeAMa NPOEeKTop - 1wT.; 3KpaH - 1 Wwrt.; MOHO6M0K - 20 WT.; KOMMNIEKC ayano
KOJIOHOK /19 BOCNpPOW3BeAeHUs ayano ¢arnna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOANYECKUME YKA3AHUNA ANA OBYUAKO W MXCHA MO OCBOEHWIO
OuncumnnuHa «KomnbloTepHOe NPOEKTUPOBaHNe 060pyA0BaHNUA OTPAC/INy» ABNAETCA CAaMOCTOATE/IbHON ANs
n3yyeHns. ucynnamHa npenogaetcs B BUAE NEKUMUIA U NPAKTUYECKNX 3aHATMIA. Ha nekumnsax npm
N3N0XEHUN MaTepuana cnegyet Nonb30BaTbCA UNMOCTPATUBHBIM MaTepnuanom, OPUEHTUPOBAHHbLIM Ha
MCNO/b30BaHNE MY/NbTUMEANIAHOIO NPe3eHTaLNOHHOI0 060pyfoBaHMA. MpKU BbINOAHEHUN NPAKTUYECKNX
paboT obyuvarowmeca A0MHKHbI N3YUYUTb OCHOBHbIE METOAbI KOMMbKOTEPHBIX TEXHOMNOM NI, NPUMEHSAEMbIX B
MaLLMHOCTPOEHUN, MONYYNTb HaBbIKM paboTbl C NakeTaMu NPUKNagHbix nporpamMmm. O6pa3oBaTenbHble
TEXHONIOTUW: METOA NPOBAEMHOr0 M3NI0XEHNA MaTepuana, Kak 1eKToOpoM, Tak U CTYLEHTOM;
CaMOCTOSITE/IbHOE YUTEHWUe CTyAeHTamMM y4ebHOl, yuebHO-MeTOAMYECKON NTepaTypbl 1 MocneaytoLlee
MCNO/Ib30BaHME NOMYYEHHbIX 3HAHWIA B NpoOLlecCce BbIMONHEHMSA NPAKTUYECKMX paboT, akTUBHOe
NCMNONb30BaHME rpauyeckmx NOCTPOEHMI, MOCTPOEHMNE MaTeEMATUYECKNX MOAENEN, NCMONb30BaHNe
NHTEPHET-PECYPCOB C Lebio NHOPMaLMOHHOIO obecnedyeHns npeagMeTHOW 061acTu.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA30BAHUSA POCCUNCKOW ®EAEPALNI

defepanbHOe rocyaapcTBeHHoe 6101KeTHOe 06pa3oBaTe/IbHOE YUPEXIeHME BbICLIErO

obpasoBaHuUA

«AHrapcKuin rocyapCTBeHHbIN TEXHUYECKUIA

(®Pre0Y BO "AHI'TY", AHI'TY)

YTBEP

MpopekTop,

4.X.H., npog. CTOMUHa
« 06 » I.

[MpOEKTMPOBAHWE IHEPIO- N PECYPCOCOEPErAtOLLIMX

Nnpon3BoAcTB

paboyasd nporpamma gmcumnanHel (Moayns)

3akpenneHa 3a Kahenpon

YyebHbIli nnaH

KBannpukauns
dopma 06y4eHus
O6uwas

Yacos no yyebHomy
B TOM 4mcne:

ayAUTOpPHbIE 3aHATUA

CaMOoCTOATE/IbHaA pa60T

4acoB Ha KOHTPOJIb

MaluHbl K annapatbl XUMNYECKNX NMPON3BOACTB

15.03.02_'M -22-1,2,3,4.pK
15.03.02 TexHonornyeckne mawmHbl 1 060pyAoBaHMe

6akanasp
oYyHas
S3ET
180 Buabl KOHTPONA B ceMecTpax
3K3ameHbl 6
85 KypcoBble paboThl 6
59
36

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

(ckypes <Comeeranaypess) 0 (32)
Hepenb 16,8
Bua 3aHATwMiA yn e
Nexkunmn 34 34
MpakTnyeckune 51 51
MToro ayg. 85 85
ATakKTHasa paboTta 85 85
Cam. paboTa 59 59
Yacbl Ha KOHTpPO/b 36 36
NToro 180 180

MToro

yn PN
34 34

51 51

85 85

85 85

59 59

36 36

180 180
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Mporpammy coctaBun(u): ~
OTH, npod. kag. MAXI, Banbuyros Anekceil Banepbesuy

PeLieH3eHT(bl):
KTH, MepBblil 3aM. reH. anpekTopa AO «MpKyTCKHUMXUMMaLL», Ky3HeloB Kupunn AHaT 0NbeBuy

Pa6ouas nporpaMmMa AUCLUNANHBI
MpoeKTUpPOBaHWUE 3HEPro- 1 pecypcocbeperarolx NPpon3BoaCcTB

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIi TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHuto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 o6opygosaHme (npmkas MunHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

COCTaBJ/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4Yeckme malunHbl 1 060pyL0BaHME
o0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., aou., Jlebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1

2.2
2.3
2.4

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
MOAroTOBKa CneLnannucToB, o6najatolmx HaBblkaMu Mo pa3paboTke
3HEPrOXNMMUKOTEXHONOTMYECKUX CUCTEM, 3HAHUAMY TEPMOAUHAMUYECKMNX CBOMCTB ra3oB W Napos,
06nagatoLL MMy HaBbIKaMM TEPMOANHAMUYECKOTO 1 3KCepreTUYeCcKOro aHannsa LnKios
MapoCcnIoBbIX YCTaHOBOK.

2.3A40AUN
03HaKOM/IEHWE C COBPEMEHHBIM COCTOSIHWEM 3HEPTO- U PecypcochepexxeHns 1 NoTpebneHmns B
0TPACNAX NPOMbILWNEHHOCTU U B XUMUYECKOI TEXHONOTNU;

OCBOEHME METOA0B TEPMOAUHAMWNYECKOTIO aHan3a TeN/I0OTEXHO/I0TNMYECKOT O O60py,£l|OBaHVIF|;
N3y4eHNe OCHOBHbIX XapaKTEPUCTUK TOM/IMBa U BONPOCHI Ero NCMOJ1Ib30BaHUA;

03HAaKOM/IEHWE C YCTPOMNCTBOM M OCHOBHbIMU XapaKTepucTukaMm 060pyA0BaHNS U NyTAMU
3KOHOMUYW NOTPeBNSAEMbIX TENTOIHEPTETUYECKNX PECYPCOB.

3. MECTO AnCuUnnanHbl B CTPYKTYPE OOI

Lukn (pasgen) OOMM: 61.B.[1B.01.02

3.1
3.11

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
3.2.6

TpeboBaHWA K NpeABapuTeIbHON NOATOTOBKE 06yYaroLerocs:
KomnpeccopHoe u xonoaunbHoe 060pyaoBaHue

MexaHunKa XNAKOCTU U rasa

TexHW4Yeckas TepMOAUHAMMKA U TENNOTEXHMKA
TexXHONornyeckme KOMMYHUKaLUM B XUMUYECKUX NPOU3BOACTBAX
TexHONornsa KOHCTPYKLMOHHbIX MaTepnasnos

AVcunnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbI (Moayns)
HE0OXOAMMO KakK NpefLllecTBYHLLEE:

KOHCTpynpoBaHue 1 pacyeT 3/IEMEHTOB 060pYy0BaHNe OTpacau

O6opygoBaHuMe HethTenepepabaTbiBakOLLMX NPOU3BO/CTB

TexHON0rns ManHOCTPOEHUS

HafgeXXHOCTb XMMUYECKOro 060pyA0BaHUS

MoaroToBKa K NpoueAype 3alnThl 1 3almMTa BbiMyCKHOM KBaNM(pMUKaLNOHHON paboThl
Mpon3BoAcTBEeHHas NpakTuKa: Mpea4nnaoMHas npakTuka

4, KOMMETEHUWMW OBYYAKOWWEIOCH, POPMNPYEMBIE B PE3YJIbTATE OCBOEHWA

3HaThb:
Ypose

Ypose
Ypose
YMmeTb
Ypose

Ypose
Ypose

AVCUNNANHBI (MOAYNS)

MK-4: CnocobeH pa3pabaTbiBaTb ¥ NNaHUPOBATb BHEAPEHNE HOBON TEXHUKK U NepeaoBol
TEXHONOT N

Hb 1 OCHOBHOE TEXHONOrMYyeckoe 060pyA0BaHNE NPOLECCOB, MPUHLMUMLI €ro paboThl 1 NpaBuna
TeXHWUeCKOW aKcnayaTauum

Hb 2 MepeaoBOil OTEYECTBEHHbIN 1 3apYOEXHbIA OMbIT B 06/1aCTV XMMUYECKOTO MALLUHO- U
annapaTocTpoeHus

Hb 3 Ha3HauyeHuWe, yCTPOWCTBO HOBOTO COBPEMEHHOTO TEXHOIOTMYECKOT0 060PYAOBaHNS,
npUHLMNa ero pa6boTbl U NPaBuUA ero aKcnayaTalyuu

Hb 1 NONb30BaTbCA TEXHUYECKON JOKYMEHTALMENR, YNTaTb YEPTEXM, CXEMbI U ApYrue JOKYMEHTbI
Hb 2 onpefenaTb 3W(HEKTUBHOCTb BHEAPEHUS HOBOM TEXHWUKN 1 TEXHONOT WA

Hb 3 OCYLLECTB/ATb OMbITHO-KOHCTPYKTOPCKME paboThl N0 pa3paboTKe v BHELPEHUIO HOBOWA
TEXHUKU U TEXHONOT WA

Bnagets:

Ypose

Hb 1 HaBblKaMu PaboTbl C HOPMATUBHO-TEXHUYECKOW [OKYMEHTALMEN, UNTaTb YEPTEXM, CXEMbI U

cTp. 3
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Apyrvie LOKYMEHThI
YpoBeHb 2 MH(OpMaLnein No NepcrnekKTUBHbIM KOHCTPYKLMAM HOBOW TEXHUKM N TEXHONOTUAM
YpoBeHb 3 CNOCOGHOCTLIO OCYLLECTBAATL pa3paboTKy 1 peannsaumio NaaHoB BHEAPEHUS HOBOW TEXHUKN
N TEXHONOT U
MK-5: NMpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesiaM TeEMbI

3HaThb:

YpoBeHb 1 OTEeYEeCTBEHHbIN Y MeXAYHaPOAHbI OMbIT B 06/1aCTV XMMUYECKOTO MallMHO- U
annapaTocTpoeHuns

YpoBeHb 2 MeTOAbl pa3paboTKM TEXHUUYECKOW AOKYMeHTaLnm

YpoBeHb 3 MeTOAbl U CPeAcTBa NNaHWPOBAHMA U OpraHn3aLmm ONbITHO-KOHCTPYKTOPCKMX pa3paboTok

YMeTb:

YpoBeHb 1 NpUMEHATb MeTOAbl aHann3a Hay4YHO-TEXHUYECKO NH(opmaLmm

YpoBeHb 2 MeToAbl pa3paboTKM TEXHNUYECKOW LOKYMeHTaunm

YpoBeHb 3 0hopMATL pe3y/bTaTbl OMbITHO-KOHCTPYKTOPCKMUX paboT

Bnagets:

YpoBeHb 1 CNOCOGHOCTbIO MPOBELEHNA MaPKETUHIOBbIX UCCNeL0BaHNN HayYHO-TEXHUYECKOW
MHopMaymm

YpoBeHb 2 cnocobHOCTbIO cbopa, 06paboTKM, aHanmn3a n 0600LLEHNS NePeOBOro 0TEYECTBEHHOTO U
MeX/AYyHapOoAHOro onbiTa B 061aCTU XMMMUYECKOT0 MalIMHO- 1 annapaToCcTPpOeHUs

YpoBeHb 3 CNOCOOGHOCTbIO MPOBEAEHNA ONbITHO-KOHCTPYKTOPCKUX pa3paboToK B 06/1aCTV XMMUYECKOTO
MalLMHO- 1 annapaTocTpoeHUs

B pe3ynbTaTe 0OCBOEHUSA AUCLUNNNHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:

4.1.1 OCHOBHble MeTOAbI pacyérta pecypcos, HEOOXOANMbBIX AN OCYLLECTBNEHUS NPOU3BOACTBA,;

4.1.2 METOAWKY YCTaHOBNEHUSA NMPUYUH BOSHUKHOBEHWUS MOTEPL MPU OCYLLECTB/IE-HUN TEXHONOTUYECKNX
MPOLECcCoB N (hakTopbl, BANAIOLME HA BEIMYMHY 3TUX MOTEPb;

4.1.3 OCHOBHble METOAbI OLEHKN IHEPreTUYEeCKOM 3aPPeKTUBHOCTM NPOM3BOACTBA;

4.1.4 wmeTOAbl pacyéTa OCHOBHbLIX BMOB 3KCEPTUN 1 ONpefeneHns NoTepb 3KCEprun npu
OCYLLLECTB/IEHNMN PA3INYHbIX TEXHO/IOTMYECKNX NPOLLECCOB;

4.1.5 O0CHOBHbIe NMPUEMbI UCNONL30BAHNA BTOPUYHBIX 3HEPTOPECYpCoB.

42 YMeTb:

4.2.1 NPUMEHATb METOAUKW TEPMOAMHAMUYECKOTO aHanm3a XMMNYEeCcKoro npons-BoACcTea Ans
Nony4YeHns MHpopMaLnm 0 NPOUCXOAALLNX B CUCTEME IHEPTETUYECKMX MPEBPALLEHUSAX;

4.2.2 onpepenate KM cuctembl 1 OTAENbHBLIX €8 3/1IeMEeHTOB, pacnpefesieHne n Xxapaktep rnotepb B
CUCTeME;

4.2.3 nNpou3BOAUTL paluoHanbHbIA NoA60p HEO6X0AMMOro 060pyA0BaHUS, ANA NPOBeLEeHNS
onpefefieHHOro TeEXHON0rMYecKoro nNpoLecca,;

4.2.4 NPUMEHATb COBPEMEHHbIE METOAbI A1 Pa3paboTKM Mano0TXOLHbIX, 3Heprocbeperarwmx n
9KONIOTNYECKN YUCTbIX MallunH, NPUBOLOB, CUCTEM, Pa3IMUYHbIX KOMMN/EKCOB,
MaLlMHOCTPOUTE/IbHbIX TEXHONOrMiA, 06ecrneymBaroLwMx 6e30NacHOCTb XU3HEAEeATeIbHOCTU Nt0fei
N UX 3aWUTy OT BO3MOXHbIX NOCNEACTBUIA aBapuil, KatacTpod U CTUXUIAHBLIX 6eACTBUIA;

4.2.5 NpUMEHATb cNoco6bl paLUoHaNbHOM0 NCNO/b30BAHUS ChIPbEBbLIX, IHEPTETUYECKUX W APYTUX BUAOB
PECYPCOB B MALLUMHOCTPOEHUN;

4.2.6 Npou3BOAMTb MOJENMPOBAHME TEXHNUYECKMX 0OBEKTOB M TEXHOMNOMMYECKIX NPOLECCOB C
MCMONb30BaHMEM CTaHAAPTHbIX NAaKeTOB ¥ CPeACTB aBTOMATM3MPOBAHHOTO MPOEKTUPOBAHNS;

4.2.7 NpoBOAWTb 3KCNEPUMEHTbI N0 3afaHHbIM METOANKaM ¢ 06paboTKON 1 aHaNN30M pe3y/ibTaToB.
4.3 Bnapertb:
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4.3.1 HaBblKamMy M3biCKaHMA Hanbonee ahPeKTUBHbLIX METOL0B YMEHbLUEHNA 3aTpaT MaTepuanbHbIX 1
TOMN/IMBHO-3HEPTETUYECKUX PECYPCOB NPV OLHOBPEMEHHOM MOBbILEHNU TEXHONOTUYECKNX
nokasaTenei;

4.3.2 npuémamu nposefeHna oNnTUMMU3aLnM pasIMyHbIX NapameTpPoB 3/1IEMEHTOB 3HEPTO- N XMMUKO-

TEXHONMNOTNYECKNX CUCTEM C LIENBIO MONYyYEHUA MaKCMManbHO TepMO,EI,VIHaMI/ILIeCKOI\/JI n

3KOHOMMYECKON 3h(PeKTUBHOCTMN.

Koa
3aHATUA

11

12

5. CTPYKTYPA N COAEPXAHWE AaNCUNNINHBI (MOAY NA)

HanmeHoBaHMe pas3genos u
Tem /Bug 3aHATUA/

Pasgen 1 BeegeHve B
LVICLUMNTIMHY
"[MpoeKTnpOoBaHme 3HePro- 1
pecypcocteperaroLLyx
npowvssogacTs"

MpeameT 1 3a8a4m Kypca,
ero CBs3b C APYrUMM
ancumnamHamn. YdebHas
nutepatypa. /Tema/
OHepro- u
pecypcocbepexxeHune Kak
aHepreTnyeckas u
3Konorunyeckas
cOCTaBAALLAsA B CUCTEME
HaLWOoHaNbHOM
6e30MacHOCTH

Poccuun. /Nexk/

OCHOBHbIe NMOHATUA U
onpejeneHns:
pecypcocbepexeHue,
3Heprocb6epexeHue,
6e30TX0HOE XNMUNYECKOE
NPOu3BOACTBO U
MasooTXo4Hoe
XMMUYECKoe
npowussoacTteo. /Mp/
Pecypcocbeperatouee
XUMUYECKOe
npoussogcTso. /Cp/

Jkceprug. /Temal
JKcepreTUYecKnin aHanns
9HEPrOXMMUKOTEXHONOMNY
eCKux npoussofcte. /Nlek/

Cemectp/ Yacos

Kypc

4

6

4

2

KomneTteH-
Lun

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

Nntepatypa

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
N2.3N3.1
Nn3.2 N3.3
31 92 33

NHTe
paKT.

0

MpumeyaHue
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2.1

2.2

MMoTepwn akceprun B
3HepreTMyeckom
obopygosaHuu. /Tp/

Mpumep pacyerta
3KCepreTnyveckoro
6anaHca
npoussoactea. /Cp/

Pa3gen 2. IMepsoe, BTOpOE
Hayasia TepMoAVIHAMUK
MPUMEHUTENBHO K
TEXHO/IOrMYECKUM CHCTEMAM

O606LeHHbI 06pa3
TEXHONOrMYecKon
cuctembl. /Temal/
Mpon3BoACTBO HTPOMUK
- KOMYEeCTBEHHOW Mepbl
HepaBHOBECHOCTM
npoueccos. [Nlek/

OcHoBHbIe
3aKOHOMEPHOCTH
NPoOun3BOACTBA IHTPOMNUU B
TEXHOMOMNYECKNX
cuctemax. /Tp/

Mpumep pacyerta
Npoun3BOACTBA
aHTponuu. /Cp/

OcCHoBHbIe
TepMouHaMumyeckue
npoueccol. /Tema/
AfmnabaTHbI, N30XO0PHBIN,
N306apHbLINA 1
N30TePMUYECKMNI
npoueccol. /Nek/

BogasHoli nap kak
peanbHoe pabouee
Teno. /Mp/

3

4

4

2

4

4

4

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

0

cTp. 6
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31

3.2

Mpumep
TePMOAMHAMMNYECKOT O
pacyeTta NosMTPOINHOro
npouecca. /Cp/

Pa3gen 3. iHTerpasnbHble
ypaBHeHWs NpeobpasoBaHuns
MOTOKOB BELLLECTBA U 3HEprum

B TEXHO/IOrM4YECKNX CUCTEMAX.

OcCHoOBHbIe
TEXHONOrnyecKme
NPUHLUNbI CO34aHMNA
pecypcocbeperaromnx
XUMMNYECKUNX
TexHonorunn. /Tema/

YpaBHeHue 6anaHcoB
NOTOKOB macc. /Jlek/

YpaBHeHue 6anaHca
MOTOKOB 3HEPTUN.
HepaBHOLEHHOCTb
pasNYHbIX Popm
aHeprun. /Tp/

JKceprus MatepuanbHblX
N 3HEPTeTUYeCKnNX
notokos. /Cp/

AHann3 NpoMbILLIIEHHbIX
MeTOZO0B MONyYeHUs
TennoTel. /Tema/
PacueT npoueccos
ropeHuns Tonamea,
onpefeneHne KonmyecTsa
BO3ayXa, HE06X0AUMOrO
NS COKUraHms

Tonnvea. /Nek/
OnpepgeneHue pabouyero
06bemMa TOMOYHOro
ycTpovictsa. /Mp/

4

4

6

4

2

4

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

0
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4.1

4.2

OnpepeneHune aHTaNbMNK
NnpoayKToB cropaHus. /Cp/

Pa3gen 4. SKcepreTuyeckuin
aHa/3 OCHOBHbIX MPOLIECCOB
XUMMYECKOW TEXHO/Or MK

JKcepreTMYeckKnin aHanms
npoueccos. /Tema/

TepmogmHamumyeckas
onTuMm3aLuns
TEXHOJIOTNYECKNX
napameTpoB NpoLeccoB
XUMUYECKON TEXHONOTUK:
TennoobmeHa,

Bbinapku. /Nek/

JKcepreTUYecKnin K.n.g.
cuctemsl. /Tp/

TepmofgnHammnyeckas
onTuMu3auna
TEXHO/IOTNYECKNX
napameTpoB npotiecca
pekTuukaymum. /Cp/

BblicoKkoTemMepaTypHble
Tennoucnosb3ytowue
YCTAHOBKMN XUMUNYECKOW
TexHonorun. /Tema/

PacueT neueii. /Nek/

Mpumep pacyerta
nevein. /Mp/

OHepreTUYecKuin un
aKcepreTuyeckmii 6anaHc
TenNoUCMoNb3yHoLWwmnx
yCTaHoBOK. /Cp/

4

4

4

8

2

4

6

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 392 33

ni1
niz2n2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 392 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
N2.3N3.1
n3.2 N3.3
31 92 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 392 33

0
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Pasgen 5. icnosnb3oBaHme
BTOPUYHbIX 3HEPropecypcoB
Ha XUMUYECKUX
MpOW3BOACTBAX.

5.1 Coptoune,
BbICOKOMOTEHLMANbHbIE U
HU3KOMOTeHUMasbHble
B3P Ha XMmunyecknx
npoussogcrteax. /Tema/

CocTtosHue n 6 2 MK-5 MkK- nil 0
NnepcneKTuBLbI 4 ni1.2n2.1
NCNOoMb30BaHUA roproUnx n2.2
N BbICOKONOTEHLNaNbHbIX N2.3N3.1
BOP. /lek/ n3.2 N3.3

21 32 33
CocTtosiHue un 6 6 MK-5 MkK- nil 0
NnepcrneKTUBLI 4 ni.2nz2.1
NCMoJ/ib30BaHNA n2.2
HU3KOMOTeHLNa/bHbIX N2.3N3.1
B3aP. /Mp/ n3.2 N3.3

31 32 33
Vicnosib3oBaHue TEMMOBbIX 6 6 MK-5 MK- nii 0
HacoCcoB B npoteccax 4 niz2n2.1
XUMMNYECKOW n2.2
TexHonorun. /Cp/ Nn2.313.1

Nn3.2 N3.3

31 32 33

5.2 TepmoguHaMmmnyeckune
CBOICBTa rasos u
napos. /Tema/

[poccenvposaHue 6 2 MK-5 MK- ni1 0
rasos. /flek/ 4 nia2n2.1
n2.2
n2.3n3.1
Nn3.2 n3.3
31 32 33

LpoccennposaHue 6 4 MK-5 MK- nii 0
napos. /Tp/ 4 ni.2n2.1
n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

CwmelueHune rasos. /Cp/ 6 6 MK-5 MK- nii 0
4 ni2n2.1
n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

Pasgen 6. icnosnb3oBaHme
METOZ0B ONMTUMU3ALIUM MPK
CO3JaH1M 3Hepro- 1
pecypcocteperatoLLmx
MPOW3BOACTB.
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6.1

6.2

OonTumMmn3aLns XMMnKo-
TEXHONOTNYECKNX CUCTEM
B 3aja4ax aHepro- u
pecypcocbepexxeHns B
XUMUNYECKOIA
TexHonorun. /Temal

MpsMasa CTPYKTYpHO-
[LLeKOMMNO3ULNOHHaA
ontumusauma XTC. /Nek/

CTpyKTypHO-
napameTpuyeckas
ontummsauma XTC. /Mp/

Mpumepbl NPAMOWA
CTPYKTYpHO-
JIeKOMMO3ULLMOHHOW 1
CTPYKTYpHO-
napameTpu4ecKomn
ontumnsaumm XTC. /Cp/

AHann3 LNKNNYeCcKnx
npoteccos
npeobpasoBaHua u
TpaHchopMaumnu
TennoTel. /Tema/
YTnnnsauuns BTOPUUHbIX
3Hepropecypcos B
XUMMYECKOWA
TexHonorun. /Jlek/

Pacuet KoTna-
ytunusartopa. /Mp/

MpuMepbl LUKNINYeCKNX
npoLeccoB Ha
XumMunyeckom npowus /Cp/

IKP/

2

4

5

MK-5 MK-

4

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

MK-5 MK-

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2nz2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

ni1
niz2n2.1

n2.2
n2.3n3.1
Nn3.2 N3.3
31 32 33

0
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0.
1
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

/9K3ameH/ 6 34 MK-5 MK- nii 0
4 niz2n2.1
n2.2
Nn2.3N3.1
Nn3.2 N3.3
31 92 33

6. ®OH OUEHOYHbLIX CPEACTB

6.1. KOHTpO/NbHbIe BOMNPOCHI 1 3ajaHns

MpegMeT gucumnnnamHel "TpoeKTMpoBaHMe 3HEPro- 1 pecypcocbeperarownx npov3BOACTB".

Mpouecc ropeHus Tonavea. TemnepaTypa BCMbIWKW ¥ CAMOBOCM/IAMEHEHUS.
OCHOBHbIE CMOCO6bLI 3KOHOMUMW 3HEPTUN.

OHepreTunyeckne pecypcobl. Bugbl Tonnms.

MOHATME 3HEPrOXMMUKOTEXHONOTMYecko cuctembl (AXTC).
dnemeHTapHbIN cocTaB TOMNMBA.

MeToAbl pacyeTa npouecca ropeHus Tonavea.

TennoBoi 6anaHC KOTeNbHOW YCTaHOBKM.

BTopuuHble 3HepreTnyeckne pecypcbl XMMUYeECcKnX npoussoacts (B3P).
Teopus NPoOUCXOXAEHUA HepTU Ha 3emie.

MpevmMyLiecTsa ra3oobpasHOro TonaMBa Mo CPaBHEHWUIO C TBEPAbIM.
O6uine cBefeHNSA O KOTe/IbHbIX YCTaHOBKaX.

TennoBble 1 roproyrie BTOPUYHbIE 3HEPTOPECYPChI.

MpuHUMNManbHas cxemMa NapoBOW KOTENbHON YCTaHOBKMW.

Buabl 3HepreTMyecknx pecypcos.

MpuHLMN feNCTBMA NapoBOro KoTna.

TennoTta cropaHua Tonamea.

JKceprus TennoTbl U NOTOKA BeLlecTBa.

Knaccugukaymsa Tonams.

JKcepreTnYecknii aHann3 NapocunoBoi YCTaHOBKMU.

OCHOBHbIe TUMbI MapOBOAAHBIX KOTN0B-YTU/IN3ATOPOB.

OCHOBHOe ypaBHeHMe Temnao0ThauN.

lMoHATME 3KCepruu.

MeTozbl ONTUMMU3ALUW NPU CO3LaHWUM 3HeprocbeperaroLLmx NPOU3BOACTB.
CTpYKTYpPHO-A4eKOMMNO3UTLUUHHbIE MeTOAbl ONTUMMU3ALMUN.
OHepreTunyeckne pecypcbl. Bugbl Tonnms.

MpuHLMN JencTBUA NapOKOMMPECCUOHHOW YCTaHOBKM.

dnemeHTapHbIN cocTaB TOMNMBA.

SHTpoNUiAHbIA MeToL aHanu3a. H(opMaLMOHHO-TEPMOANHAMUYECKUIA NPUHLAT.
OCHOBHble CMocobbl 3KOHOMUYW 3HEPTUN.

Tennosble ¥ roptotowmne BIP.

MpuMeHeHVe UH(POPMaLNOHHO-TEPMOANHAMMYECKOTO NMPUHLMNA A8 aHanm3a paboThbl

NapoOKOMMNPECCUOHHOM YCTaHOBKW.

33.
34.

©ONOOaPP WDN

Buabl noTepb 3Kceprum v NOpsLOK UX pacyeTa.
Mapocunosas ycTaHOBKaA.

6.2. Tembl NUCbMEHHbIX paboT
Pa3paboTka 3XTC Ha OCHOBe MPOU3BOACTBA CEPHON KUCMOTbI U3 CEPHOr0 KoN4yeaaHa.
Pa3pa6oTkadXTC Ha OCHOBe MPOW3BOACTBA CEPHOM KUCMOTbI U3 Cepbl.
Pa3paboTka 3XTC Ha oCHOBe MPOU3BOACTBA a30THOM KWUCNOTbl M3 OKCMAA asoTa.
Pa3pa6oTka 3XTC Ha OCHOBe NPOW3BOACTBA aMMUaKa.
Pa3paboTka 3XTC Ha ocHOBe NpouM3BOACTBa OyTu/eHa.
TennoBoW pacyeT U IKCEPreTUYECKNn aHanm3 neyven XMMMUYECKON NPOMbILLIEHHOCTH.
JKcepreTMYeCKNin aHann3 KOT/10B-YTUIN3ATOPOB.
PacueT 1 3KcepreTuyeckuii aHaim3 napo- 1 Tenj0reHepaTopoB XMMUYECKON TEXHOOMMN.
PacueT 1 3KcepreTMyeckmii aHanm3 TeEXHONOrMYECKUX YCTAHOBOK YTUIM3aUUN XUAKUX 1

cTp. 11
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rasoobpasHbiX OTXOLOB XUMUYECKMX MPON3BOACTB.

JkcepreTnyecknii aHanus npoctewnx IXTC.
TensoBOi pacyeT M 3KCEPreTUUeckuii aHanm3 abcopoOLMOHHbIX, NMapOIKEKTOPHbIX, MapoBbIX
KOMMNPECCOPHbIX W ra3oBbIX KOMMPECCOPHbIX X0M0AU/bHbIX YCTAaHOBOK.

10.
11.

Mpunaraetcs.

6.3. POHJ OLEHOYHbLIX CPEeAcTB

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

Bonpockl K 3K3aMeHy, BONpochl A1 cobecesoBaHmUs

cTp. 12

7. YYEBHO-METOANYECKOE N UH®POPMALMOHHOE OBECMNEYEHWE ANCLUUWTNNNHDbI

nii

ni.z2

nz.1

n2.2

n2.3

n3.1

n3.2

na.3

al

ABTOpHI,
Banbuyros AB.,
JemeHTbeB A .,
YnbaHoB b. A

YnbsiHOB B. A,
LLlenkyHoB B. U.,
BawnsikoBa I'. B.,
Banbuyros A. B.

ABTOpHI,
YnbsiHOB B. A,
EnwuH A W.,
CemeHoB N. A
banbuyros A. B.,
[JemeHTbeB A .,
YnesHoB b. A
YnbsHOB B. A,
BawnsikoBa I'. B.,
LW enkyHos B. W.

ABTOpbI,
CemeHoB . A

CemeHoB . A

JemeHTbeB A .,
Banbuyros A B.,
YnbsHoB B. A

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTK

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa
3arnasue
JHeprocbepexxeHne B XMMUYECKOI TEXHOOMNN: y4yeb.
nocobue

DHEProTexHoNornsa XMMU4YeCcKnx Npom3BoacTB: yueo.
nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
OHeprocbepexxkeHne B npoLieccax peKTUmKauum:
MOHoOrpadgusa

JHeprocbepexxeHne B XMMUYECKO TEXHONOMNN: yyeb.
nocobue

DHepProTexHONOrnsa XMMMYECKNX NPoM3BoACTB. MeToAbl
TepMOAMHAMMYEeCKOro aHannsa: y4yeb. nocobue

7.1.3. MeTogunyeckune paspaboTkm
3arnaeue

JHeprocbepexeHne B npoLieccax pekTUhnKauum Ha
npumMepe pasgeneHuns 6yTUI0BLIX CNMPTOB: guccepTayms
Ha COMCKaHVe YYeHON CTeneHn KaHamaaTa TeEXHUYeCcKnX
HayK
JHeprocbepexeHne B NpoLieccax pekTUhnKaLum Ha
npumMepe pasgeneHns 6yTUI0BbIX CNMPTOB: aBTopedepart
auccepTaunm Ha COMCKaHWe yYeHOl CTeneHn KaHanaaTa
TEXHUYECKUX HayK
JHeprocbepexxeHne B XMMUYECKON TEXHONOTUN:
yyebHoe nocobue

N3patenscTBo, rof
AHrapck: AI'TA,
2005

MpkyTck: N3a-B0
Npl'TY, 2002

N3patenscTBo, rof
AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2005

MpkyTck: N3a-B0
NplTY, 1998

N3patenscTBo, rof
AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2007

AHrapck: AI'TA,
2005

NHTepHet”

ApTIOWKKH, B. H. DHeprocbepexeHre npu akcnayaraumm MarncTpanbHblX HACOCHbIX arperaros :
MoHorpagus / B. H. ApTiowkuH, B. K. TaH. - MockBsa ; Bonorga : iHthpa-UHxeHepusd, 2020. -
112 c. - ISBN 978-5-9729-0375-7. - TeKCT : a/IeKTPOHHbIN. - URL:

https://znanium.com/catalog/product/1168660. - Pexxum focTtyna: no noanucke.
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32

CX]

KonecHunkos, A. V. SHeprocbepexeHne B NPOMbILLJIEHHbIX Y KOMMYHa/IbHbIX MPeAnpuaTnaX:
Y4yebHoe nocobue / A.N. KonecHnkos, M.H. ®egopos, KO.M. Baptonomees. - Mocksa : UH®PA
-M, 2010. - 124 c. (CpegHee npod. obpa3osaHue). ISBN 978-5-16-002382-3. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/201795. - Pexxum goctyna: no
MOAMUCKE.

KyanHos, A. A. SHeprocbepexeHune B KOTeNbHbIX YCTaHOBKax TAC 1 CUCTEM TEMNOCHAGXEHMS:
MoHorpadpua/KygnHos AA., 3uradwunHa C.K. - Mocksa : HALL UH®PA-M, 2016. - 320 c.
(HayuyHas mbicnb) ISBN 978-5-16-011155-1. - TeKCT : 31eKTPOHHbINA. - URL:
https://znanium.com/catalog/product/514944. - Pexum foCTyna: Nno nognucke.

7.3.1 MepeyeHb NporpaMmMHOro obecrneyeHums

7.3.1.1 Microsoft Imagine Premium Electronic Software Delivery [Cy6/1MLeH310HHbIV forosop Ne

Tr000169903 o1 07.07.2017]

7.3.1.2 Windows E3EDU Dev UpLSA [[ocypapcTBeHHbIn KOHTpaKT Ne 442019-004 ot 24.05.2019

CpoK aencTtBus 3 rogal

7.3.1.3 Office Pro + Dev SL [[FocygapcTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019 cpok

nencTteus 3 rogal
7.3.2 TlepeyvyeHb NHPOPMALMOHHBLIX CMPAaBOYHbIX CUCTEM

7.3.2.1 WHhopmaynoHHo-aHanutuueckas cuctema SCIENCE INDEX
7.3.2.2 NPBNC
7.3.2.3 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU

7.3.3 NepeyeHb 06pa3oBaTe/IbHbIX TEXHOMOTUI

7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8.1

8.2

8. MATEPUANIBHO-TEXHMYECKOE OBECMNEYEHWE ANCUUNTNNTNHBI (MOAYIA)

Y4yebHas ayaguTopusa 45 NpoBefeHNs YYebHbIX 3aHATUIA BCex BUAOB: ayd. 111, yue6HbI Kopnyc
No2. TexHMYecKue cpeacTBa 06yyYeHNs: MynbTUMEANA NPOEKTOp - 1 WT.; 3KpaH - 1 wWT.; MOHUTOP
npenogasatens - 1WT.; CUCTEMHbIM 610K - 1 WIT.; KOMNAEKC ayAno KONOHOK 15 BOCNPOU3BeLeH S
ayauo taiina - 1wrt.; yyebHO-HarnsgHble Nocobusa «3anopHo-peryanpytoutas apmarypa» - 4 wr.;
y4yebHO-HarnsgHble Nocobus « TeXHONornyeckune annapatbl» - 10 WT.; HarnAgHble CTEHAbI - 2 LWT.
CneuunanusnpoBaHHas Mebenb: gocka (Menosas) - 3 WT.; CTON npenogasatens - 1 wWrT.; cToN
KOMMNbIOTEPHBIW - 1 WT.; CTyN npenojasatens - 2 WT.; CTON CTYAeHYECKU ABYXMECTHbIR (WT.) -
18 WT.; cKamMbs CTyAeH4YecKas AByxXMecTHasa - 18 WT.; neKTopckas TpubyHa - 1 wrt. MporpamMmmHoe
obecneyeHune: onepaymoHHas cuctema Windows 10 Education [cy61uLeH3MOHHbINA gorosop Ne
Tr000169903 ot 07.07.2017], Office Professional Plus Education [gorosop Ne 13582/MOC957 ot
01 pgekabps 2016.

Ayantopun Ans camocToaTeNbHOW paboTsl: aya. 401, yuebHblin kopnyc Ne2. CneyuanvusmpoBaHHas
Mebenb: gocka (menosas) - 1 WT.; CTON KOMMNbOTEPHbIN - 20 WT.; cTyn - 20 wT. TeXHUYEeCcKue
cpefcTBa 00y4YeHMsA: MynbTUMeMa NPOEKTOop - 1 wWT.; akpaH - 1 WwT.; MOHO6/10K - 20 WT.;
KOMMNEeKC ayAMo KONOHOK A1 BOCMPOU3BeAeHNs ayamno garina - 1 wr.; 4oCTyn B UHTEPHET CO BCEX
pabounx mect. MporpamMmHoe obecneyveHue: onepaunoHHas cuctema Windows 10 Education
[cy6nuueH3noHHbIl gorosop Ne Tr000169903 ot 07.07.2017], Office Professional Plus Education
[norosop Ne 13582/MOC957 ot 01 aekabps 2016.

9. METOOAVWYECKWE YKA3AHNA ONA OBYYAKO WUXCA MO OCBOEHUIO

OAuncumnnnuHa «MpoeKTUpoBaHMe 3HEPTO- N pecypcocbeperatolMx Npou3BOACTB» MpenogaeTcs B Buae
NeKUUIA N NpaKTUUYeCKUX 3aHATUIA. Ha nekumsx nNpu M3noXxeHnyn matepunana cnegyeT nosib3oBaTbes
WNNOCTPATUBHLIM MaTepUanoM, OPUEHTUPOBAHHbLIM Ha MCMO/b30BAHUN MYNbTUMEANRHOTO
npe3eHTaUNoOHHOro 060pyAoBaHMs. MpK BbINOAHEHUM NPAKTUYECKMX paboT No AUCUUNNHE,
06yyatoLMecs AO/MKHbI U3yUNTb OCHOBHbIE METO/bl pacyeTa, NONy4YnUTb HaBblKM PaboTbl CO
cnpaBOYHMKaMM 1 KaTanoramu. O6pasoBaTe/ibHble TEXHOOTMU: MeTo NPo6EMHOr0 N3N0XeHUs


https://znanium.com/catalog/product/201795
https://znanium.com/catalog/product/514944
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MaTepuana, Kak IeKTOpOM, TaK MU CTYZJeHTOM; CaMOCTOSTe/lbHOe YTeHWE CTyAeHTaMu yueGHOM, yuebHO-
MeTOZMYECKO 1 CNpPaBOYHON NUTepaTypbl 1 NocnefyoLLee NCNONb30BaHNe NOMYYEHHbIX 3HAHUI B

npoLecce BbIMOMHEHNA KOHTPONbHBIX PaboT. B TeueHne npenogaBaHus AUCLUNAUHBI «[1pOeKTUPOBaHUe
3HEPro- 1 pecypcocheperatoLmx Npon3BoOACTB» B KaUecTBe (hOPM TeKyLlel aTTecTauumu CTyeHToB
MCNONb3YHTCA Takne (OpMbl, KaK KOHTPO/IbHbIE PaboThl M 3alyMTa KypcoBoii paboThl. Mpu ycnoBmm chaum
KOHTPO/IbHbIX PaboT C OLEHKOI «3aUTEHO» CTY/IEHTbl AONYCKATCA K claue IK3aMeHa.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30OBAHUSA POCCUNCKOW ®EAEPALNI

deaepanbHoOe rocyaapcTBeHHOE 610KeTHOe 06pa3oBaTe/IbHOE YUPEeXKAeHWE BbICLLENO
obpa3oBaHus

«AHTapCKUN rocyfapCTBeHHbIN TEXHNYECKUA
(®re0Y BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npod. CTOMUWHa
« 06 » r.

TexHonornyeckme KOMMyHMKaumm B XMMNYECKNX
Nnpon3BoAcTBax

paboyasd nporpamma gmcumnanHel (Moayns)

3akpenneHa 3a Kageapoit MaluuHbl M annapaTbl XMMUYECKUX NPON3BOACTB

YUe6HbIli nnaH 15.03.02_'M -22-1,2,3,4.pK
15.03.02 TexHonornyeckne mawmHbl 1 060pyAoBaHMe
KBanugukauuns b6akanaBp
®dopma 06yyeHuns o4Has
O6buwas 33ET
Yacos no yyebHomy 108 Buabl KOHTpONA B cemecTpax
B TOM 4uc/ie: 3K3aMeHbl 5
ayAMTOpPHbIE 3aHATUSA 51
camocToaTeNnbHas paboTa 30
4acoB Ha KOHTpPO/Ib 27

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

CemecTp

(<Kypc>.<CemecTp Ha Kypce>) 5 (31) UToro
Hepenb 17,3
Bua 3aHATwMiA yn enoyn PN

Nekuyun 17 17 17 17
MpakTnuyeckue 34 34 34 34
MToro aya. 51 51 51 51
ATakKTHasa paboTta 51 51 51 51
Cam. paboTa 30 30 30 30
Yacbl Ha KOHTpPO/b 27 27 27 27

MnToro 108 108 108 108
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Pa6oyas nporpaMma gucLyunnHbl
TexHONOrnyeckme KOMMYHMKaLUN B XUMUYECKUX NPON3BOACTBAX

paspaboTaHa B cooTBeTcTBUN ¢ PIOC:

defepanbHbI rocyfapCTBEHHbI 006pa3oBaTe/ibHbIA CTaH4apT BbiCcLero obpasoBaHus - 6akanaspuat no
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CoCTaB/IeHa Ha OCHOBaHWM y4e6HOro nnaHa:
15.03.02 TexHONOrn4yeckKme mallunHbl 1 060pyL0BaHME
0f06peHHOro y4éHbiM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Pa6ouasi nporpamma ogo6peHa Ha 3acegaHun YMC dakynbTeTa

Cpok paelicteusl nporpaMmmbl: 2022-2026 yu.r.

Mpeacepatens YMC KTH., gou,., Jle6epesa O.A.
MpoTokon ot 06.07.2022 Ne 06/22
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1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
1.1 noaroToBka 6akanaBpoB, 06n1afatoLLMX 3HAHUSAMY OCHOBHbIX 3aKOHOB FMAPOANHAMUKN, HaBblKaMu
rMAPOANHAMMYECKOrO aHanmn3a ABVKEHNS XXUAKOCTW Npu paboTe M UCMbITAHMAX CeTei
TpybonpoBOAOB, pacyeTa TPy60NpoBOAOB 1 TPYOONPOBOAHOM apMaTypbl; CNOCOOHOCTLIO K
MCMNO/Ib30BAHMIO MOMYYEHHbIX 3HAHWUIA N YMEHWI NPOecCMOHaNbHON AesTeNIbHOCTMN.

2.3A0AUYN
2.1 ycBOeHWe OCHOBHbIX MOHATUI U NOAXOLOB K NPOYHOCTHOMY pacyéTy CTEHOK TPy60npoBOAOB,
060pyA0BaHMs AN KOMNeHcauuy TemnepaTypHbIX pacluimpeHuii Tpy60npoBoA0B, NPUHLMNY
Bbibopa 1 pacyeTa obopyLoBaHWA AN1F c60pa, HAKOMIEHNA, Y OYUCTKU CTOYHbIX BOJ,

3. MECTO AnCumninnHbl BCTPYKTYPE OO

Llmkn (pasgen) OOIMM: 61.B.4B.02.01

3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyarouierocs:
3.1.1 MawunHHaa nHxeHepHaa rpauka
3.1.2 ConpotusneHne maTepuanos
3.1.3 Bbicwas matemaTumka
3.1.4 ®dunsmka

3.2 OncumnniunHbl U NPaAKTUKK, NS KOTOPbIX OCBOEHWE faHHOW ANCLUNAUHBI (MOAYNS)

HeobX04MMO KaK npeflecTBytoLLee:

3.2.1 MalwunHbl 1 annapatbl XMMUYECKUX NPOU3BOLACTB
3.2.2 TlpoeKTMpoBaHMe 3Hepro- n pecypcocbeperarLLmnx npom3BoaCcTB
3.2.3 KOHCTpyMpoBaHMe 1 pacyeT 3/ieMeHTOB 060py0BaHMe oTpacau
3.2.4 O6opypgoBaHve He(hTenepepabaTbiBatOLLNX NPON3BOACTB
3.2.5 TloaroToBkKa K caye 1 cgaya rocyapCTBeHHOro aKk3ameHa
3.2.6 lMpouecchbl 1 annapatbl XMMUYECKOW TEXHONMOT NN
3.2.7 MoparotoBKa K npouegype 3aWimTbl 1 3awnTa BbINYCKHON KBaIM(PUKaLNOHHOW paboTbl

4. KOMMETEHLUWYV OBYYAIOLLEFOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUSA
AVCUNNANHBI (MOAYNS)

MK-2: ¥YMeTb 0becneynBaTb HafeXxHyto, 6ecrnepeboliHyto 1 6e3aBapuiiHyto paboTy
TEXHO/I0rMYecKoro o6opyoBaHus

3HaThb:

YpoBeHb 1 HOPMATUMBHO-TEXHUYECKYHO AOKYMEHTAUMIO Ha TEXHONOrMYeckKne KOMMYHMKaL MM

YpoBeHb 2 MeponpuAaTMSA NO NOBbLILEHWNIO HaLeXXHOCTM PaboTbl TEXHONOTMYECKUX KOMMYHMKaL WA

YpoBeHb 3 yCnoBuUs 6e30MacHON aKcnayaTaunm TeEXHONOTMUYECKMX KOMMYHUKALLNTA

YMmeTb:

YpoBeHb 1 KOHTPONMpOBaTb 3PHEKTUBHOCTb Pab0oTbl TEXHOMIOTNYECKNX KOMMYHUKALLNI

YpoBeHb 2 06ecneynBaTb 6e30MacHy0 3KCMayaTauMo TEXHOMIOTMYECKMX KOMMYHMKaL WA Npu BeAeHUN
TEXHO/I0rMYEeCKOro npouecca

YpoBeHb 3 0OCYLLECTBNATb KOHTPO/Ib TEXHUYECKOTO COCTOSSHUE TEXHONOTMYECKUX KOMMYHUKaL NI

Bnagets:

YpoBeHb 1 HaBblkaMu obecneveHns 6ecrnepeboitHoin paboTbl, 6e3aBapuiiHOl paboTbl TEXHONOTUYECKUX
KOMMYHUKaLLNI

YpoBeHb 2 HaBblKaMu pa3pabatbiBaTb MEPONPUATUS NOBbILEHNA HAAEXHOCTU PaboTbl TEXHOMNOMMUYECKUX
KOMMYHUWKaLnii

YpoBeHb 3 TeOpeTUYEeCKUMUN 3HAHUSMU MO MOHTAXY, PEMOHTY TEXHOOTMYECKUX KOMMYHUKALNIA

MK-4: CnocobeH pa3pabaTbiBaTb M NIaHUPOBAaTb BHEAPEHME HOBOM TEXHUKN M NepeaoBOii
TEXHON0T UK



YIT: 15.03.

3HaThb:
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YpoBeHb 1 OCHOBHbIE TUMbI, KOHCTPYKTVUBHbIE 0COGEHHOCTU ¥ NPUHLKN PaboThbl 060pyA0BaHNS

TEXHOMOTNYECKNX KOMMyHVIK&LI,VIVI

YpoBeHb 2 KOHCTPYKLMOHHbIE MaTepuanbl U NpaBuaa UX BbI6GOpa AN M3rOTOBMEHUS TEXHOIOTMYECKNX

KOMMYHUWKaLnii

YpoBeHb 3 TEXHUYECKYH [JOKYMEHTALMK0 Ha TEXHONOTMYECKME KOMMYHUKAL UK

YMeTh:

YpoBeHb 1 pellaTb pacyeTHble 3afa4n C UCNONb30BaHNEM UH(POPMALMOHHbBIX TEXHONOT WA
YpoBeHb 2 aHaNnM3nMpoBaTh M pa3pabaTbiBaTb MeTOAMYECKME N HOPMATMUBHbIE MaTepuanbl, TEXHUYECKYHO

OOKYMEHTaUWKO Ha TEXHONTOTMYECKME KOMMYHUKaLNKn

YpoBeHb 3 MPOEKTMPOBATb TEXHOIOTMYECKNE KOMMYHUKaL MK

Bnagets:

YpoBeHb 1 MeTOAMKamMn pacyeTa TEXHOIOrMYEeCKNX KOMMYHMKaL M

YpoBeHb 2 HaBblKaMW NPOEKTUPOBAHUSA TEXHONOTMYECKNX KOMMYHMKaLUIA

YpoBeHb 3 HaBblKaMu ONTUMU3ALUN MPU MPOEKTUPOBAHUN TEXHOTOTNYECKUX KOMMYHUKALNIA
B pe3ynbTaTe OCBOEHUSA AUCLUNNUHBI 06yYatoLWUACa LOMKEH

41
411

412

4.2
421

4272

4.3
431

4.3.2

Koa

11

12

3HaThb:
KOHCTPYKLUUKM Tpy60npoBOA0B 1 TPy60NpOBOAHONM apMaTypbl, HACOCHOTO, a TakXe raso- u
BOLOOYUCTHOr0 060pyA0BaHNS;

COBPEMEHHbIe Hanpas/ieHUs NPy NPOeKTUPOBAHUU, TUAPABINYECKUX PACUETOB TEXHOMOTMYECKNX
KOMMYHMWKaLNA B XMMUYECKNX MPOU3BOACTBAX.

YMmeThb:

060CHOBAHHO BbIGpaTb U3 LLINPOKOrO CNeKTpa BMA0B TPy6bonpoBoaoB, TPy6ONPOBOAHOW apMmaTypbl,
HAacOCHOrO, a TakXe raso- v BOLOOYUCTHOro 060pyA0BaHNS Hanbonee NpueMemMble K JaHHbIM
YCNOBUAM 3KCNayaTauum;

BbIMO/IHUTL YEPTEXUN MPOEKTUPYEMOI apMaTypbl HACOCHOTO, a TaKXXe ra3o- U BOJOOYMNCTHOIO
060pyA0BaHMA B 06bEME TEXHUYECKOTO NPeoXKeHNs.

Bnapgetb:

MeToAamMu NPOBEPOYHbIX PAacYeTOB OTAE/bHbIX Y3/10B U AeTaneli XMMUYECKOro 060py0BaHNs,
HaBbIKaMW NPOEKTUPOBaHMA MPOCTEMLLIMX annapaToB OYMUCTKM ra3oBbIX BbIGPOCOB;

YMEHVEM NO0Mb30BaTbCA CMPABOYHON NUTepaTypoil no nog6opy ob6opynoBaHUA Npu
MPOEKTUPOBAHMNMN TEXHOMOTMYECKNX KOMMYHUKALN/A B XMMUYECKOA NPOMBILLNEHHOCTMW.

5. CTPYKTYPA U COAEPXAHWE ganCunnamHbl (MOAY NA)

cTp. 4

HaumeHoBaHue pasgenoB u  Cemectp/ UYacos KomneTeH- Jlutepatypa WHTe [pumeyaHue
3aHATUA Tem /BuA 3aHATMA/ Kypc Lmm paKT.

Pasgen 1

O6uime ceefeHUs o

TEXHOMOMMYECKNX

KOMMYHMUKaLNAX

XUMMNYECKOW

npomblwneHHocTn /Tema/

BsegeHue. MNpegmer 5 1 MNK-2 MK-  N11.1 N1.2 0
TeXHONOrnyeckune 4 ni.3nz2.1
KOMMYHUKaLNK. 21 32
OCHOBHbIe NONOXEHUA

JlaHHOoro Kypca. /f1ek/

BopaHoe x039/1CTBO

NPOMbILLTIEHHbIX

npegnpusatuin. /Temal
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BoaHoe X039CTBO
NPOMbILLTIEHHbIX
npeanpuaTtuii. Co6op u
HakKonaeHne X039ACTBEHHO
-NMNTLEBOI BOABbI.
["eHepanbHas cxema
BOAOCHa6XEHMSA
NPOMbILLIEHHOI 0
npeanpuAaTUA, NUCTOYHUKN
BOJOCHAOXeH .
BogoxpaHunuuie,
naoTuHblL. BogonpuémHeble
COOPY>KEHUA 1 (haKTopsbl,
BAMAIOLME Ha BbIGOP TUNA
BOAOMNPUEMHUKA.
Bopo3abop nojsemHbIX
BOA. 3anacHsble
pe3epByapbl u
BOZIOHAMOPHbIe BGaLLHW.
TpeboBaHus,
npeabsaBAseMble K BOfe,
nocTynaroLlen Ha
npeanpuaTue.
bakTepuanbHas
3arpsa3HEHHOCTb

BoAbl. /Jlek/

BoaHoe X039CTBO
MPOMbILUNEHHbIX
npeanpuatuia. /Mp/
MoaroToBKa BOAbl 415 X03
- MNTbEBLIX HYXA /Tema/

OunctKa n 06paboTka
BOZbl, NPUMEHAEMO ans
X035ACTBEHHO-NUTbLEBbIX
HYX. Cxema 0UUCTKM
BoAbl. O6opyaoBaHue,
NPUMEHSAEMOE B CXemax
OYNCTKM BOAbI (Kamepbl
peakuumn, OTCTONHUKM,
(unbTpbl N T.4.)
bakTepuonoruyeckas
04YMCTKa BOAbl. CUCTEMBI
BOAOCHabXeHUs (HN3KOrOo,
BbICOKOIO M MEPEMEHHOr0
faBneHns). Cxembl
BOAOCHabXeHUs (13
OfHOr0-, ABYX UCTOYHMKOB
1 c 060pOTOM BOAbI).
BopgonpoBoaHas CeTb.
BHyTpeHHuMe
BOZLOMPOBOAHbLIE CETU U
apmarypa. /Jlek/

2

2

2

MNK-2 MkK-
4

MK-2 MnK-

MK-2 MnK-

ni1niz
ni3nz2.i
31 32

ni1niz
ni3nz.i
31 32

ni1niz
ni3nz2.i
31 32

0

cTp. 5
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15

Moarotoska BoAbl A4/15 X03
- NUTbeBbIX HYXA /Tp/

OuuncTKa CTOYHbIX
Bo4 /Tema/

Cuctembl 1 cxembl
KaHanmsaymm
NPOMbILLINEHHbIX
npeanpu-aTuin
(obuiecnnaBHas, CXembl
pasgenbHo
KaHanusayumn).
OC06eHHOCTM YCTPOCTBA
KaHa/In3aLMOoHHbIX CeTen
Ha NPOMbILUNEHHbIX
npegnpusatuax. Metogbl
OYNCTKM
NMPOU3BOACTBEHHbIX
CTOYHbIX BOJ
(MexaHnyeckas 04nCTKa,
(hn3nKo-XuMnyeckas, u
T.4.) TunnyHasa cxema
06paboTKM CTOUHbIX
Bof. /Nlek/

MoaroToBKa BoAbl 415 X03
- NUTbeBbIX HYXA /Tp/

Moarotoska BoAbl A/18 X03
- NUTbLEBLIX HYX[ /Cp/

O6uime cBeeHUs 0
TEXHOMOTNYECKNX
TpybonpoBoaax.
MpOYHOCTHbLIE
pacyetbl /Temal/

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

MK-2 MnK-

ni1niz
ni3nz2.i
31 32

ni1niz2
ni3nz.i
31 32

ni1niz
ni3nz.i
31 32
ni1niz
ni3nz.i
31 32

0

cTp. 6
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TexHonornyeckune 5 4 MNK-2 MK-  11.1 N1.2 0
Tpy6onpoBoabl U UX 4 ni3n2.1
KaTeropuimHocCTb. 31 32
JonycTumble HanpsXXeHns

NS cTanei,

NPUMEHSAOLLUXCA NpK

N3roTOB/IEHNM

Tpy6onpoBoAoB. Pacuérsl

Ha MPOYHOCTb

Tpy60npoBoAOB (pacyéT

TONILLMHBI CTEHKM TPY6,

KONEHbEB W FHYTbIX TPYO).

PacuéT nepexopos,

WTYLEPHbIX U

TPOMHMKOBBIX

COeiUHEHWNIA. PacuéT

(hnaHLeBbIX COEANHEHNIA.

OnpepeneHne guameTpa u

KOnn4yecTs 601TOB

(wnwunek) /Nek/

TexHonornyeckue 5 12 MNK-2 MK-  11.1 N1.2 0
Tpy60npoBOAbl U UX 4 ni3n2.i1
KaTeropuimHocCTb. 31 32
JonycTumble HanpsXXeHUs

NS cTanei,

NPUMEHSAOLLUXCA NpK

N3roTOBMIEHUN

TpybonpoBoaoB. PacuéTsl

Ha NPOYHOCTb

Tpy60onpoBoLOB (pacyéT

TONWMHbI CTEHKU TPY6,

KOMIEHbEB W FHYTbIX TPYO).

PacuéT nepexopos,

WTYLEPHbIX U

TPOMHUKOBBIX

COoefiNHEHNIA. PacuéT

(hnaHLeBbIX COEANHEHNA.

OnpepeneHve gnameTpa u

Konmn4yecTB 60NTOB

(wnwunek) /Mp/
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TexHonornyeckune 5 12
Tpy6onpoBoabl U UX
KaTeropumHoCTb.
JonycTumble HanpsXxeHUs
NS cTanei,
NMPUMEHSAILLUXCA Npu
N3roTOB/IEHNM
Tpy6onpoBoAoB. Pacuérsl
Ha MPOYHOCTb
Tpy60npoBoAOB (pacyéT
TONILLMHBI CTEHKM TPY6,
KOJIEHbEB W THYTbIX TPYO).
PacuéT nepexopos,
WTYLEPHbIX 1
TPOMHMKOBBIX
COeiUHEHWNIA. PacuéT
(hnaHLeBbIX COEANHEHNIA.
OnpepeneHne guameTpa u
KOnn4yecTs 601TOB
(wnwunek) /Cp/

HasHauyeHue n ycTpoicTaa
ANS KOMNeHcauum
TeMnepaTypHbIX
pacLInpeHni
Tpy6onpoBogos /Tema/

YcTpolicTea ans 5 2
KOMMeHcauuu
TemnepaTypHbIX
pacLmpeHunii
TpybonpoBoAaoB.
HasHaueHue u
Knaccuukaumns
KOMIMEHCATOPOB.
YcTaHoBKa
KOMMeHCcaTopoB Ha
TpybonpoBoaax.
OnpegeneHne pacnopHbIX
ycunuii (pacyétbl npu
BbIGOpe KOMMeHCaTOpOB)
Harpysku geincTsytouime
Ha Tpybonposog. //1ek/

MK-2 MnK-

MK-2 MnK-

ni1niz
ni3nz2.i
31 32

ni1niz
ni3nz.i
31 32

0

0

cTp. 8
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YcTpolicTtea ans
KOMMeHcauuu
TemnepaTypHbIX
pacLmpeHunii
TpybonpoBoAoB..
HasHaueHue u
Knaccuukaumns
KOMMEHCATOPOB.
YcTaHoBKa
KOMMeHCcaTopoB Ha
Tpy6onposoAax.

OnpepgeneHne pacnopHbIX

ycunumii (pacyétbl npu
BbIGOpe KOMMeHCaTOpOB)
Harpysku geiicteytouimne
Ha Tpy6onposog. /Tp/
YcTpolicTtea ans
KOMMeHcauuu
TemnepaTypHbIX
pacLInpeHnin
Tpy6onpoBsoAoB..
HasHaueHue u
Knaccuukaums
KOMIMEHCATOPOoB.
YcTaHoBKa
KOMMeHCcaTopoB Ha
Tpy6onposojax.

OnpepeneHne pacnopHbIX

ycunuii (pacyétbl npu
BbI6OpE KOMMNEHCATOPOB)
Harpysku geiicTeytouimne
Ha Tpyb6onposog. /Cp/
MoHTax
Tpybonpoeogos /Tema/

Onopbl Tpy60oNpoBOLOB.
Tunbl onop 1 nx
yCTpOiCTBO. BbIGOP
MPY>XXWUH AN YNpyrnx
ornop U pacyeT ux
3arsek. /Nek/

Onopbl Tpy60oNpoOBOLOB.
Tunbl onop 1 nx
yCTpoicTBO. BbibOp
MPY>XWUH ANA YNpyrnx
Ornop 1 pacyeT ux
3aTskek. /Tp/

Onopsbl TPy60NpoOBOAOB.
Twunbl onop 1 ux
YCTPOCTBO. BbibOp
NPY>XUH ANS YyNpyrux
onop ¥ pacyér mx
3aTaxek. /Cp/

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 rnK-

MK-2 rnK-

ni1niz
ni3nz2.i
31 32

ni1niz
ni3nz.i
31 32

ni1niz
ni3nz.i
31 32

ni1niz
ni3nz.i
31 32

ni1niz
ni3nz.i
31 32

0

cTp. 9
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MMapaBnnyeckne pacyeTsl
Tpy60NpoBOA4OB U
rMApaBInNyecKux MawliuH
LN nepekaynBaHus
XunpkocTteid n rasa /Tema/

cTp.10

MMapaBnnyeckne pacyéTol. 2 MNK-2 NK- 111 11.2

PacuéT rngpasnmuyeckoro 4 ni.3n2.1

COMPOTUB/IEHUA 21 32

Tpy6onpoBogoB. Pacuér

ONTUMAaNbLHOro guameTpa

Tpybonposoaa. /Jlek/

MmapaBnnyeckne pacyéTol. 4 MNK-2 MK-  11.1 11.2

PacuéT rngpasnmyeckoro 4 ni.3nz2.1

COMPOTUBNEHNA 21 32

Tpy6onpoBoaoB. Pacyér

ONTMMa/NbHOro AnameTpa

Tpybonposoga. /Mp/

MMapaBnnyeckne pacyéTol. 6 MNK-2 MK-  11.1 N1.2

PacuéT rugpasnmyeckoro 4 ni.3nz.1

COMPOTUBNEHNSA 21 32

Tpy60onpoBoaoB. Pacyér

ONTMMaNbHOro AnameTpa

Tpy6onposoaa. /Cp/

/9k3ameH/ 5 27 MNK-2 NK- 111 11.2 0
4 ni3n2.1

31 32

6. POHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpO/bHbIE BONPOCHI U 33aHuns
1. Ha Kakue Tpy60npoBOAbl pacnpocTpaHAtoTcs “MpaBuna ycTpoilcTBa U 6e30MacHoi akcnayaTauum
Tpy60NpoBOA4OB Napa 1 ropsyein Bogbl"?
MpaBuna yctaHaBnMBatOT TpebOBaHUSA K NPOEKTUPOBAHWUIO, KOHCTPYKLUN, U3TOTOBNEHUID, MOHTaXY,
PEMOHTY M 3KCnyaTauum TpybonpoBoLOB, TPAHCNOPTUPYOLL X BOAAHONM nap ¢ paboymm faBneHnem
6onee 0,07 MIMa nnu ropsyyto BoAy ¢ TemnepaTypoi cebiwe 115"C.
2. Ha kakue Tpy6onpoBo/bl He pacnpocTpaHstoTcs "lMpaBuna ycTpoicTea U 6e30nacHoOl akcnayatayum
Tpy60NpoBOA4OB Napa 1 ropsyein Bogbl™?
[MpaBunia He pacnpoCTPaHATCA Ha :
* TPy60NpPOBOALI, PACMONOXEHHbIE B NpeAenax KoTna,
* coCcy/bl, BXoAALLME B CUCTEMY TPy6ONPOBOLOB U ABNAKOLWMECA X HEOTHEM/IEMON HYaCTbIO;
* TPy60NpOBOAbI, YCTaHAB/INBAEMblE HA MOPCKUX M PEYHbIX CyAax W Ha Ap. MiaBy4ynx cpefcreax;
* Tpy60NpoBOAbl, YCTaHaBNMBaeMble Ha MNOABMXXHOM COCTaBe XKe/e3HOLOPOXKHOI0, aBTOMOOU/ILHOIO U
ryCeHNMYHOro TpaHCnopTa,
* Tpy60npoBoabl | KaTeropmun ¢ Hapy>XHbIM AnaMmeTpom MeHee 51 Mm u Tpy6onposoasl I, I n IV
KaTeropuu ¢ Hapy>HbIM UaMeTpPOM MeHee 76 MM;
* C/IVBHbIE, NPOLYBOYHbIE N BbIX/IOMHbIE TPY60NPOBOAbLI KOT/I0B, TPY60ONPOBOLOB, COCYAO0B, PefyKLNOHHO-
OXNagUTeNbHbIX U APYTrUX YCTPONCTB, COEUHEHHbIE C aTMOCHEPON;
* Tpy60MpoBOAbl aTOMHbIX 31EKTPOCTaHLNIA 1 YCTaHOBOK;
* Tpy60NpoBOAbI CrieymnasibHbIX YCTaHOBOK BOEHHOI0 BEJOMCTBA;
* TPy6ONpOBOAbI, U3rOTOB/IEHHbIE U3 HEMETA/IMYECKUX MaTEPUasoB.
3. K Kakoi Kateropuu v rpynmne oTHOCUTCSA Tpy6oNpoBog Co creayowmnmm pabounmm napaMmeTpamu
cpefbl: Temnepatypa 620"C n gasneHune 8,5 Mrlla?
| kaTeropwusa, 1rpynna.
4. K Kakol KaTeropuv 1 rpynmne oTHOCMTCS TPy60nNpoBoA CO criefyowmMy paboummm napameTpamu
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cpepbl: Temnepartypa 320"C n gasneHue 3,6 Mla?

Il kateropusa, 1rpynna.

5. K Kakoi KkaTeropuu u rpynre oTHOCUTCA TPy60MNpoBog CO crefyrwmnmmn paboumMmy napametpamu
cpeabl: Temnepartypa 420"C n gasneHue 8,4 MTa?

| Kkateropwus, 4 rpynna.

6. K Kakoin kateropuu v rpynne 0THOCUTCA TPy6OMpoBOL CO ClefyroWwmnmmn pabouyrMu napaMmetTpamm
cpeabl: Temnepartypa 180"C v gasneHue 4,0 MTa?

Il kateropua, 2 rpynna.

7. K KaKoi kateropuu v rpynne 0THOCUTCA TPy6OMpoBof CO Clefyrowmnmmn pabouyrMu napaMmetTpamm
cpeabl: Temnepartypa 480"C n gasneHue 8,5 MTl1a?

| kKaTeropwusa, 3 rpynna.

8. K Kakoi kaTteropuu u rpynre oTHOCUTCA TPy60MNpoBOg CO crefyroWwmumn paboumMmy napametpamu
cpeabl: Temnepartypa 540"C n gasneHue 9,4 MTa?

| KaTteropua, 2 rpynna.

9. K KaKkoil kateropum v rpynne 0THOCUTCA Tpy6OMpoBof CO ClefyrolWwmnmmn pabouyMu napaMmetTpamm
cpeabl: Temnepatypa 380"C n gasneHue 6,0 MIMa?

Il kaTeropusa, 1 rpynna.

10. K kakow KaTeropuu u rpynmne oTHOCMTCSA TPy60nNpoBoj CO crefyowmumy paboummMmm napametpamu
cpeabl: Temnepartypa 320"C v gasneHue 3,6 Mla?

Il kateropua, 1rpynna.

11. K kakow KaTeropuu u rpyrnmne oTHOCMTCSA TPy60nNpoBoj CO crefyowumy paboummm napametpamu
cpeabl: Temnepartypa 200"C n gasneHue 1,6 Mla?

V1 Kateropus.

12. K kakoW KaTeropuu u rpynmne oTHOCMTCSA TPy60nNpoBoj CO cregyowumy paboummm napametpamu
cpeabl: Temnepartypa 600"C v gasneHue 7,5 MT1a?

| kateropua, 1rpynna.

13. K kakow KaTeropuu u rpyrnmne oTHOCMTCSA TPy60nNpoBoj CO crefyowumy paboummum napametpamu
cpeabl: Temnepartypa 410"C v gasneHue 4,8 Mla?

Il kaTeropusa, 1 rpynna.

14. K Kakow KaTeropuu u rpynmne oTHOCMTCSA TPy60nNpoBoj CO cregyowumy paboummm napamerpamu
cpeabl: Temneparypa 300"C v gasneHue 6,0 MTMa?

Il kateropusa, 2 rpynna.

15. K kakow KaTeropuu u rpyrnmne oTHOCMTCSA TPy60nNpoBoj CO crefyowumy paboummm napameTpamu
cpeabl: Temnepartypa 400"C n gasneHue 3,0 MTMa?

Il kaTeropusa, 1 rpynna.

16. K kakow KaTeropuu u rpynmne oTHOCMTCSA TPy60nNpoBoj CO cregyowumy paboummm napamerpamu
cpeabl: Temnepartypa 150"C v gasneHue 4,5 MT1a?

Il kateropusa, 2 rpynna.

17. K KaKkoMy y4acTKy A/IMHblI Tpy60NpoBoAa OTHOCUTCA KaTeropus Tpybonposoga, onpefesieHHas Ha
Bxofe B Hero?(1.1.5)

OTHOCUTCA KO BCeMY Tpybonposoay.

18. B KakoM [JOKyMeHTe yKa3biBaeTca kateropus Tpybonposoga?(1.1.5)

Kateropusa Tpy6onpoBoga fo/mKHa ObiTb YKa3zaHa B NPOEKTHOWN LOKYMeHTaL K.

19. B Kakux cnyyasx pyKoBOAWUTENN U CNeLnanucTbl NPeLnpuATUiA U opraHn3aLuii HecyT TMYHYIO
OTBETCTBEHHOCTbL 3a HapyLeHue Mpasun?(1.2.3)

PykoBOAMTENN U CNeunanucTbl OpraHn3aLunin, 3aHATbIe MPOEKTUPOBAHMEM, KOHCTPYMPOBaHUEM,

cTp. 11

M3roTOB/IEHNEM, HaNafaKoW, TEXHUYECKMM AMArHOCTMPOBAHMEM W 3KCMNyaTauueld, HapyLwuswue Mpasuna,

HecyT OTBETCTBEHHOCTb B COOTBETCTBMM C 3aKOHOA4aTe/IbCTBOM P®.

20. B kakux cny4yasx Bnafesney Tpybonposofa 0693aH HemeaneHHO yBegomMuTbs opradH NTH o
npousoLleslieri aBapum Uam HecyacTHoM cny4dae?(1.3.2)

O kaxpol aBapuu, CMepTe/ibHOM WK TPYNMOBOM HECHACTHOM C/lyyae, CBA3aHHbIM C 06CNYXUBAHUEM

HaxoAAWMXCs B 3KCNIyaTaLuy Tpy6onpoBoA0B, OpraHu3aLna ob6s3aHa HemMme/1IeHHO YBEAOMUTb OpraH

'TH Poccun.

21. B Kakux cnyyvasx snageney, Tpy6onpoBoga 0653aH 06ecneynTb COXpPaHHOCTb BCell 06CTaHOBKM aBapuu

nnn HecyacTHoro cny4van?(1.3.3)



Y 15.03.02_TM-22-1,2,3,4.plx cp. 12

Ecnn 310 He npeAcTaBnseT OMacHOCTU ANS XU3HW NI0AEN U He BbI3bIBAET [aNbHeNLlero pa3suTus aBapuu.
22. C KeMm CcOrnacoBbIBalOTCA U3MEHEHWNA B NPOEKTe, HEO6XOANUMOCTb B KOTOPbIX MOXET BO3SHUKHYTb B
npouecce U3roToB/IEHNA, MOHTaXa, PEMOHTa 1 aKcnyatauuu Tpybonposoaa?(2.1.4)

Co cneunannsnpoBaHHOW opraHusaumeli - pa3paboTuMKOM NpPoeKTa.

23. Ha kakux TpybonpoBofax fonyckalTcs pe3bboBble coefuHeHna?(2.1.5)

Pe3bb0Bble COeIMHEHUA AONYCKAKOTCA 415 NPUCOEAMHEHUSA YYTYHHOI apmaTtypbl Ha Tpy6onposogax IV
KaTteropuu c yCc/IoOBHbIM NpoxXojom He 6osiee 100 mm.

24. Kakune Tpy60npoBOAbl 4O/MKHbI ObITb MOKPbLITHI TEN0BOWA M30nsLmein?(2.1.8)

Bce aneMeHTbl TPY60ONPOBOAOB C TEMMNEPaTyPO HAPY>KHON MOBEPXHOCTU Bbilwe 55"C, pacnonoXeHHble B
OOCTYMHbIX 415 06CNYXXUBAIOLWLEro nepcoHana Mectax, 4O/MKHbI OblTb MOKPbITbI TENSIOBOW U30NALNER,
Temnepartypa Hapy>HO NOBEPXHOCTU KOTOPOW He A0/xHa npesblwaTh 55"C.

25. Ha kakux Tpy6onpoBofax He [0ONycKaeTcs BBapKa LUTYLEPOB, APeHaXHbIX Tpy6, 600bILEK U APYTUX
[eTaneli B cBapHble WBbI KosieHa Tpybonposoaa?(2.1.9)

BBapka LWTYLEPOB, ApeHaXHbIX TPy6, 606bILIEK 1 ApYTUX AeTanel B CBapHbIe LWBbI, a TaKXe B KOJleHa
Tpy6onposogos | n 1l kaTeropum He gonyckaeTtcs.

26. Ana Kakmx Tpy6onpoBOA0B J0MNYCKAeTCA NPUMEHATb CBapHble CEKTOPHbIE KoslieHa?(2.2.3)

CBapHble CEKTOPHbIe KOJleHa fonycKaeTca NpuMeHaTb Ans Tpy6onposogos I n IV kateropuu.

27. B Kakux Tpy60npoBojax LOMYCKalTCA HaX/1IeCTOUYHbIe coeanHeHna?(2.3.2)

HaxnecTouyHble COeaMHEHNA JOMYCKAKTCA A/1F NPUBAPKN HAKNAA0K, YKPEMIAOLWMNX OTBEPCTUS, B
Tpy6onposogax Il n IV kateropuu, ynopos, onop, NoABecokK, 3/IEMEHTOB KPeneHUs U301auumn 1 T.0.
28. B CTbIKOBbIX CBapHbIX COEANHEHUAX 3/1IEMEHTOB C Pa3fIMYHON TONWMUHOW CTEHOK AO/IXKEH ObITb
obecrneyeH NNaBHbIN Nepexo OT 60/bLEro K MEHbLUEMY CEYEHWUIO. Y TON HaKNOHa NOBEPXHOCTEN
nepexofoB He AOMKEH npeBbiwaTh?(2.3.3)

YT0n HakNoHa He J0/KeH npesbiwaTts 15"

29. Mpwu npoknagke Tpy6boNpoBOAOB B NONYNPOXOAHbIX KaHasnax BbICOTA KAHA/N0B B CBETY AO/MKHA ObITh?
(2.4.2)

He meHee 1,5 m.

30. Mpwu npoknagke Tpy60NpoBOAOB B MOMYMNPOXOAHbIX KaHaiax WupuHa npoxoia Mexay
N301MPOBaHHbIMW TPYBOMNPOBOAaMM LO/MKHA ObIT?(2.4.2)

He meHee 0,6 m.

31. Mpwn npoknagke Tpy60NpoBOAOB B NPOXOAHbLIX TOHHENAX (KO/IEKTOPax) BbicOTa TOHHENS (KON1eKTopa)
B CBETY [J0/KHaA OblTb He MeHee?(2.4.3)

He meHee 2 m.

32. Mpwu npoknagke Tpy60npoBOAOB B MPOXOAHbLIX TOHHeNAX (KOM/EKTOopax) WupuHa npoxoaa Mexay
N30/1IMPOBaHHbLIMK TpybonpoBoAamMun A0/XKHA ObITb He MeHee?(2.4.3)

He meHee 0,7 m.

33. Fopun3oHTaNbHbIE YYaCTKN TPy6ONpPoBOAOB A0/KHbI UMETb YKNOH He MeHee?(2.4.7)

YKNoH He meHee 0,002.

34. Bce yyaCcTKy NapornpoBof0B, KOTOPbIE MOTYT ObITb OTK/HOYEHbI 3aMOPHbLIMU OpraHamun Ass
BO3MOXHOCTW MX NPOrpesa v NpoAyBKu Npu fasfieHnn ao 2,2 MMa fomKHbI OblTb CHabXKeHbl B KOHL,EBbIX
TOYKax?(2.7.2)

LUTYLEepoOM C BEHTUNEM.

35. [1ns KakuMx naponpoBojoB 06s3aTeNieH HernpepbIBHbIA 0TBOJ KOHAeHcaTa?(2.7.5)

[ns naponpoBof0B HACbILLEHHOro napa v AN TYNMKOBbIX YY4aCTKOB NMaponpoBOAOB MepPerpeToro napa.
36. Ha Kakoe npeBbilleHVe AaBeHNA BbILLEe PACYETHOIO LO/MKHbI ObITb paccymMTaHbl U OTPerynmpoBaHsbl
npefoXpaHUTe/bHble YCTPONCTBa NpU pacyeTHOM gasneHnn go 0,5 MMa (5 krc/cm™)?(2.8.2)

He 6onee uem Ha 0,05 MMa.

37. Ha Kakoe npeBblLLeHMe [aBNeHNS Bbllle pacyeTHOro LO/KHbI ObITb paccyuMTaHbl U OTPEryNpoBaHbl
npejoxpaHUTeNIbHblE YCTPOCTBA NPU pacyeTHOM fAasneHun cebiwe 0,5 MMa (5 krc/cm™)?(2.8.2)

He 60nee uem Ha 10%.

38. Kakoi1 knacc TO4HOCTM MaHOMEeTPOB AO/MKeH 6bITb Npu paboyem gasneHun o 2,5 MMa (25 krc/cm™)?
(2.8.5)

Knacc TOYHOCTU AO/MKEH ObITb HE HUXeE 2,5.

39. Kakoi1 knacc TO4HOCTM MaHOMeTPOB A0/KeH 6bITb Npu paboyem faBneHun 6onee 2,5 MMa (25
Krc/cm™) go 14 MMa (140 krc/cm™)?(2.8.5)
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Knacc ToOYHOCTM AonMKeH 6biTb He HMXKe 1,5.

40. HOMWHanNbHbIN gnaMeTp MaHOMETPOB, yCTaHaBMBAEMbIX Ha BbICOTe A0 2 M OT YPOBHS M/IOLLaAKM
HabnoaeHNs 3a MaHOMeTpamu, A0MXeH 6bITb?(2.8.7)

He meHee 100 mm.

41. HOMWHaNbHbIVA fMaMeTp MaHOMETPOB, YCTaHAB/IMBAEMbIX Ha BbICOTE OT 2 40 3 M OT YPOBHSA NJOLLaLKN
HabMA4eHNs 3a MaHOMeTpaMu, AO/KeH 6bITb?(2.8.7)

He meHee 150 mm.

42. HOMWHaNbHbIN gnaMeTp MaHOMETPOB, yCTaHaBIMBAEMbIX Ha BbICOTe OT 3 40 5 M OT ypOBHSA M/OLaAKM
HabntogeHns 3a MaHOMeTpamu, A0MXeH 6bITb?(2.8.7)

He meHee 250 mm.

43. HOMWHanNbHbIN guaMeTp MaHOMETPOB, yCTaHaBMBAEMbIX Ha BbICOTe 60/1ee 5 M OT yPOBHS M/OLaAKM
HabM4eHNs 3a MaHOMeTpaMu, AO/KeEH ObITb?(2.8.7)

Mpwn pacnosioxXeHNM MaHoMeTpa Ha BbicoTe 60/iee 5 M O/MKEH OblTb YCTAHOB/IEH CHVXKEHHbI MaHOMETP B
KayecTBe fybnumpytoLero.

44. Kakoe yCTpOMCTBO AO/MKHO ObITb YCTAHOBNEHO Nepes maHomeTpom?(2.8.8)

Tpexxof0BoW KpaH uUiv Apyroe aHanormMyHoe yCTpoMCTBO 415 NPOLYBKMW, NMPOBEPKN U OTK/IHOYEHUS
MaHoMeTpa.

45. Kakoe yCTpOMCTBO LO/HKHO OblTb YCTAHOB/IEHO Nepes MaHOMETPOM, NpefHa3HavYeHHbIM 415
n3MepeHna faefeHuns napa?(2.8.8)

CudgoHHasa Tpy6ka anameTpom He meHee 10 mm.

46. Apmatypa [o/hKHa MMeTb YeTKYH0 MapKUpOBKY Ha Kopnyce, B KOTOPOR yKa3biBaeTca?(2.8.9)

* HaMeHOBaHWe UV TOBApPHbI 3HaK NPeLnpUATUA-U3rOTOBUTENA;

* YC/I0OBHbIN NPOX0L,;

* YC/IOBHOE UK paboyee faB/ieHVe 1 TemnepaTypa;

* Hanpas/ieHVe NoToKa cpeabl;

* MapkKa cTanu.

47. TIpy KOHCTPYMPOBaHMM NpUBOAa apMaTypbl TPy60MNpoBOAOB ClefyeT cobnofatb ycnosue, 4to?(2.8.12)
OTKPbITE apMaTypbl LO/MHKHO NPOU3BOAUTLCA ABVKEHMEM Max0BMKa MPOTMUB YaCOBOW CTPESIKU, 3aKpbITUE -
MO YaCOBOI CTpeSIKe.

48. YTO [O/MKEeH MMEeTb TPyOONpOBOS, pacyeTHOE AaB/IEHE KOTOPOro HUXe AaBneHuns NuTalLero ero
NCTOYHMKa?(2.8.13)

PesyuupytoLiee yCTpOCTBO C MAHOMETPOM M NMpPeAoXpPaHUTeNbHbIM KnanaHoM, KOTopble
yCTaHaB/IMBAKOTCA CO CTOPOHbI MEHBLLETO AABNEHUNA

49. MaTtepuanbl KpenexHblX getanei 40MXKHbl Bbl6UPaTbCa ¢ KOIPHULUEHTOM NIMHEAHOTO pacLlnpeHuns,
6/IM3KMM K aHANOrTMYHOMY KO3h(ULMeHTY MaTepmrana (hiaHues, NPUYEM pasHULa B 3TUX KO3 (ULMeHTax
He J0/DKHA npeBblwaTb?(3.7.2)

10 %.

50. JlonycKaeTcs M U3rOTOB/IEHME KPENEeXHbIX feTanei u raHLeB NpMMeHeHVe cTanein ¢ pasinyHbIMU
KO3(hh1LMeHTaMmn NMMHENHOro pacwmpeHuns?(3.7.2)

[JonyckaeTtcs B cnyyasax, 060CHOBaHHbIX PacyeTOM Ha NMPOYHOCTb UAN 3KCNepUMeHTa/IbHbIMM
nccnefoBaHUAMM, a TaKXKe B TEX C/lyyasdx, KOrja pacyetHasa TemrnepaTtypa Kpenexa He npesbiwaeT 50"C.
51. Mepef BU3yaibHbIM KOHTPOJIEM MOBEPXHOCTU U3LENNA U CBAPHbIX COeAVHEHUW LOMKHbI ObITb
OYMLLEHbl OT 3arpA3HeHns v wnaka. Mpu KOHTPO/ie CBapHbIX COEANHEHWNI 3a4MCTKE NOAIexaT
MOBEPXHOCTb LWIBA N NpuaeratoLine K Hemy y4acTkm OCHOBHOIO MeTanna LWUpnHoin?(4.5.2.)

He meHee 20 MM B 06e CTOPOHbI OT LUBa, NPW 3/1EKTPOLLIAKOBOW cBapke - 100 MM.

52. O6sA3aTe/IbHOMY TMApaBINYECKOMY UCMbITAHUIO C LieNIblo NMPOBEPKW MPOYHOCTU U NIIOTHOCTU
Tpy60ONpPOBOAOB N X 3/1IEMEHTOB, @ TaKXXe BCeX CBapHbIX U APYrux coeAnHeHuni nognexar?(4.12.1)

* BCE 3/1eMeHTbl U feTanu Tpy6onpoBoAoB.;

* 6/10KM Tpy6OMNPOBOLOB;

* TPy60MpPOBO/bI BCEX KATErOPUA CO BCEMU 3/1IEMEHTAMM N UX apMaTypoil Nocne OKOHYaHUSA MOHTaXa.

53. Uemy paBHa MUHMUManbHas BeiMyMHa NPOOHOr0 AaBEHNS NMPU TMAPABINYECKOM UCTbITAaHUN
Tpy60NpoBoA0B, UX 6/10KOB U OTAE/NbHbIX 31eMeHTOB?(4.12.3)

1,25 paboyero faeneHuns, HO He MeHee 0,2 MTIMa.

54. Yemy paBHa MakcumasbHas Benn4yMHa npobHOro gaBneHns npu rufpaBanyeckom UCMbITaHUK
Tpy60npoBoA0B, UX 6/10KOB U OTAE/NbHbIX 31eMeHTOB?(4.12.4)
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YcTaHaB/MBaeTCAa pacyeToOM Ha npoyHoCThL no HA.

55. Kakas Temnepartypa BOAbl fO/HKHA ObITb NPV NPOBEAEHUN TUAPABINYECKOTO UCTbITaHNA
Tpybonposonos?(4.12.5)

He Hmxe +5"C u He Bbiwe +40"C.

56. Mpu Kakoi TemMnepaType OKpYXXaroLLero Bo3gyxa fO/MKHO NPOU3BOAUTLCA FMAPaBINYECKOe UCMbITaHue
Tpy6onposogos?(4.12.5)

Mpn NONOXMTENbHOW TEMNEPaType OKPY>XatoLLero Bo3ayxa.

57. Kakylo cpefly MOXHO MCNOMb30BaTh ANF NOAbEMA AaBleHUsA Npy NPoBefeHUN rmapasinyeckoro
ncnblTaHUs Tpy6onposogos?(4.12.6)

Boga, ncnonb3oBaHMe CXKaTtoro Bo3gyxa He AOMYyCKaeTcs.

58. Kakoe BpeMs BblfiepXunBaeTcs Tpy60MnpoBOA M ero 3/IEMeHTbl Mo NPOo6HbLIM AaBNEHVEM NPU
NnpoBejeHNN rnapaBInYecKoro ucnblitaHnA?(4.12.7)

He meHee 10 muH.

59. Kakoe KOnM4yecTBO pa3 fONyCcKaeTca NPOBOAMTL UCNpPaBieHne fedeKTOB Ha OAHOM U TOM Xe yyacTke
CBapHOro coefnHeHns 6e3 yaaneHus meTania WwWea v 30Hbl TEPMUYECKOT0 BAnAHNA?(4.13.5)

He 6onee Tpex pas.

60. Kakoe K0oMM4ecTBO pa3 fonyckaeTcs NPoBOAUTL UcCnpaBieHne Ae)eKTOB HA O4HOM W TOM Xe yyacTke
CBapHOro COEAMHEHUSA MPKW YCNI0BUN paspe3aHns Mo CBapHOMY LUBY C yAa/leHWeM MeTaa LBa 1 30Hbl
TEPMUYECKOT0 BIUAHMA?(4.13.5)

Takue y4aCTKMN CBapHOTO LLUBa He CYMTAKOTCA NMOBTOPHO MCMPAB/IEHHBIMMN.

61. Kakne JOKYMEHTb! JO/KHbI NPeAcTaBnATLCA B opraHax PoctexHagsopa npu permcrpaymnm
Tpy6onposogos?(5.1.4)

* nacnopT Tpy60npoBosa;

* UCMONHUTENbHAA cXxemMa Tpy60onpoBoaa;

* CBMAETENbCTBO 006 M3rOTOB/IEHUN 3/1EMEHTOB TPY6ONPOBOAa;

* CBUAETENbCTBO O MOHTaXe TPy60npoBoAa;

* aKT NpMeMKu TpybonpoBoja BnagesibL,eM OT MOHTaXHOW opraHm3aumm.

62. KaknM BMfaM TEXHWYECKOro OCBUAETeIbCTBOBAHMSA LO/KHbI NOABEPraTbCca Tpy6onpoBoabl nepes
nyckom B paboTy v B npouecce akcnnyaTtaummn?(5.2.1)

HapyXHOMY 0CMOTPY M TMApPaBINYeCcKOMY UCMbITaHUIO.

63. Kak 4acTo npoBOAUTCA HapY>XHbIA OCMOTP TPy60NPOBOAOB, HE NOANEXALMX PerncTpaLumn B opraHax
TTH, nuuom, 0TBETCTBEHHbLIM 3a UCMPaBHOEe COCTOAHMe U Be3onacHyto akcnnyatauui?(5.2.2.)

He pexxe ofHOro pasa B rog,.

64. B Kakue CpOKM NPOBOAUTCSA HAPY>XHbI OCMOTP U rMApaB/iMyeckoe ucrnbiTaHne Tpy6onNpoBoLOB, He
nognexaluunx perucrpauun B opraHax NMTH?(5.2.2)

Meped NycKOM B 3KCMayaTauuio rnocsie MOHTaXa, PeMOHTa, CBA3aHHOI0 CO CBapKOW, a TaKXKe Mnpu nycke
Tpy60npoBOLOB NOC/IE HAXOXAEHNSA UX B COCTOAHUM KOHCepBaLUW CBbIlWe ABYX JleT.

65. MpucyTCTBME KaKOro LO/MKHOCTHOIO NnLa 0653aTe/lbHO NPy TEXHUYECKOM OCBUAETENbCTBOBAHUN?
(5.2.10)

Jlnua, 0TBETCTBEHHOTIO 3a MCMPABHOE COCTOAHME M 6e30MacHyr 3aKcnayartaluio Tpybonposoja.

66. Kem 1 B Kakoi [LOKYMEHT LO/DKHbI O6bITb 3aMucaHbl pe3yibTaTbl TEXHUYECKOr0 OCBUAETE/IbCTBOBAHUSA U
3aK/t0YeHne 0 BO3MOXHOCTU 3KCNyaTaumm Tpy6onpoBoja ¢ ykasaHMeM paspeLleHHOro AaBneHuns v
CPOKOB cneaytoLero oceugetenscrsosaHna?(5.2.11)

B nacnopt Tpy60onpoBoga n1uom, npon3BoanBLUIUM OCBUAETEIbCTBOBAHNE.

67. Kem BblJaeTcs paspeLleHne Ha IKCnayaTaumio BHOBb CMOHTMPOBAHHbLIX TPYOOMPOBOAOB, NMOA/IEXaLMX
perncrtpayumn B opraHax NMTH?(5.3.1)

MHcnekTopom M TH Poccun.

68. Kem BbljaeTcsa pa3peLleHune Ha aKCnayaTauuio Tpy6onpoBooB, He NoANexalux perucrpauum B
opraHax NMTH?(5.3.1)

JNInuom, 0TBETCTBEHHBIM 32 MCMPaBHOe COCTOSHME M 6e30MacHyro aKcnayarauuo Tpybonpososa.

69. KeMm 1 B Kakoi JOKYMEHT 3anu1CbiBaeTCA pa3peLleHne Ha aKcnayaraluo TpybonpoBoA0B, NOA/exaLinx
perncrtpayumn B opraHax NMTH?(5.3.1)

B nacnopt Tpy6onposoga nHcnektopom N TH Poccuu.

70. Kem 1 B KaKoll [JOKYMEHT 3anuncbiBaeTCa paspeLleHmne Ha aKcnayatauno Tpyb6onpoBogoB, He
nognexaluunx perucrpauun B opraHax NMTH?(5.3.1)
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B macnopt Tpy6onpoBoga n1MuoMm, OTBETCTBEHHbLIM 328 UCMPABHOE COCTOSAHME U 6e30MacHy aKcnyaTaumio
Tpy6onpoBoja.

71. KeMm BblJaeTcs paspeLleHne Ha BKIOYeHVe B paboTy TpybOMNpoBoOA0B, NOANeXalunX perucrpauum s
opraHax M TH?(5.3.2)

Jlnyom, 0TBETCTBEHHBLIM 38 UCMPaBHOE COCTOSHME U 6e30MacHyo 3KCnyaTaumio Tpybonposoa.

72. KeM BblaeTcs paspeLleHne Ha BKIOYeHVe B paboTy TpybonNpoBoL0B, He NOAMEXALWMX perncrpaunm s
opraHax NMTH?(5.3.2)

NInuom, 0TBETCTBEHHBIM 32 MCMPaBHOe COCTOSHME M 6e30MacHyro akcnayarauuo Tpybonpososa.

73. Kak othopmseTcs paspeLleHune Ha BKIKOUeHMe B paboTy Tpybonposoaos?(5.3.2)

OopmnseTcs 3aNMcbio B CMEHHOM XXYypHane.

74. Kakne faHHble BHOCATCA B CneumasnbHble Tab/IMYKN HA KaXXAblli TPy60npoBoj nocsie ero perucrpauun?
(5.3.3)

* perncTpaLmoHHbIA HOMep;

* paspeLLeHHOoe AaB/eHue;

* TemMneparypa cpefbl;

e [laTa C/IefylOLLero HapyXHoro ocmoTpa.

75. Kak 4acTo fo/mKHa NpoBOAMTLCSA MPOBepKa 3HaHWI nepcoHana, 06cnyxxusaroLLero Tpy6onpososbl?
(6.2.2)

He pexxe ofHOro pasa B 12 mecsues, a Takxke nNpu nepexofe U3 04HON opraHusaunn B gpyryto.

76. B Kakue Cpoku J0/HKHA NPOBOAUTLCA NMPOBEPKA UCNPABHOCTM AeACTBUS MaHOMETPOB U
npeoxpaHUTesbHbIX K/1anaHoB A8 TpybonpoBojos ¢ pabounm gaeneHvem go 1,4 MnMa (14 krc/cm™)
BK/1I0UMTENbHO?(6.2.5)

He pexxe 04HOro pasa B CMEHY.

77. B Kakue CpoKu J0/HKHA NPOBOAUTLCA MPOBEPKA UCNPABHOCTM AeACTBUS MaHOMETPOB U
npefoXpaHUTE/bHbIX KnanaHos And Tpy6onposofos ¢ paboynm gasneHnem cebiwe 1,4 MIMa (14 krc/cm™)
[0 4,0 MIMa (40 krc/cm™) BKNtOUNTENBHO?(6.2.5)

He pexxe 0fHOr0 pasa B CYTKM.

78. B Kakue CpoKu J0/MKHA NPOBOAUTLCA MPOBEPKA UCNPABHOCTMW LeCTBUS MaHOMETPOB U
npefoxXpaHUTE/bHbIX KnanaHos Ang TpybonposofoB ¢ paboyunm gasneHnem cebiwe 4,0 MIMa (40 krc/cm™)?
(6.2.5)

B cpoku, yCcTaHOB/IEHHbIe UHCTPYKLWE, YTBEPXAEHHON B YCTAHOB/IEHHOM MOPSJKE.

79. B Kakux cny4yasgx MaHOMETpPbl He LONYCKATCA K MPUMeHeHU0?(6.2.7)

* Ha MaHOMeTpe OTCYTCTBYeT MaomMba Unn KNemmo ¢ OTMETKOM O NPOBEAEHUN MOBEPKU;

* UCTEK CPOK MOBEPKN MaHOMETPa,;

* CTPesIKa MaHOMeTpa Mpu ero OTKNHYEHUN He BO3BPALLAeTCH K HY/IEBO OTMETKE LUKasibl Ha BENINMUYNHY,
MPeBbILIAKLLLYIO0 MOM0BUHY LOMYCKAaeMOW NOrpewHoCTN ANg 4aHHOro MaHOMeTpa;

* pasbuTo CTEKNO UM UMEIKTCA AP. NOBPEXAEHUSA MaHOMETPA, KOTOPble MOTYT 0TPasnTbCA Ha
NPaBUIbHOCTW ero NoKasaHWii.

80. Mo KakoMy AOKYMEHTY W/IX MO YbEMY PACMOPSXKEHWNIO LO/MKEH MPOBOAUTLCA PEMOHT TPy6ONpoBOA0B?
(6.3.2)

Mo Hapagy-40NnyCKy, Bbl4aBaeMOMY B YCTaHOB/IEHHOM NOPALKE.

81. Kakune Hagnucy fOMKHbI HAHOCUTCA HA MarncTpanbHbIX NTMHUAX Tpy6onpoBooB?(7.2)

Homep marnctpanu (PUMCKOWM LUGPOIA) 1 CTpenika, yKasbiBatowas HanpasneHue 4BMKXeHUs paboyeii
cpegpbl.

82. Kakune Hagnucy Jo/XKHbl HAHOCUTBLCA Ha OTBETBNEHUAX B6IM3KN maructpanein?(7.2)

Homep maructpanun (pUMCKOM Lngpoii), Homepa arperata(apabCknumm ungpamm) u CTpenku,
yKasblBatolLe HanpaB/ieHne BKeHUs paboyein cpepl.

83. Kakue Hagnucu go/mkHbl HAHOCUTLCA Ha OTBETBIEHUAX OT MarucTpanei B6m3n arperatos?(7.2)
Homep maructpanu (PUMCKOW LUGPOIA) N CTPENKK, YKa3biBaroLme HanpaBneHne ABKeHUS paboyeii
cpegpbl.

84. Kakue HaAnucu Ao/HXHblI HAHOCUTBLCA Ha BEHTWUAN, 3aABVXXKUN U MPUBOAbLI K HUM?(7.5)

* HOMEp UK yC/I0BHOe 0603HaYeHne 3aNOpPHOro UKW PerynvpyoLwero opraHa, CooTBeTCTBYOL e
JKCMNyaTaumoHHbIM CXeMaM U UHCTPYKLMAM;

* yKa3aTe b HanpaB/ieHUs BpalleHUs B CTOPOHY 3aKpbITUA (3) U B CTOPOHY OTKpbITUA (O).

85. B Kakux criyyasax [ONycKaeTcs yCTaHOBKa apMatypbl U3 6poH3bl 1 naTyHn?(3.9.1)
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YCcTaHOBKa apMatypbl 13 6pOH3bl 1 NaTyHW LONYyCKaeTca Ha Tpy6onposoaax, paboTaroLwmx npu
TemnepaType He Bbilwe 250"C.

86. KT0o MOXeT 6bITb foNyLLeH K cBapKe Tpy6onposogos?(4.2.3)

Ceapwukun, npollefLine aTTectalnio B COOTBETCTBUM € "lMpaBunamn atTectaymu ceapLynKoB n
CMeumannmcToB CBAPOYHOr0 NPOM3BOACTBA" M MMeOLINe YA0CTOBEPEHWE HA NPABO BbIMO/IHEHUA LaHHbIX
CBapO4HbIX paborT.

87. Kakune Tpe6oBaH/sA NpefbABNAOTCA K MAHOMeTPaM, YCTaHOB/IEHHbIM Ha BbICOTe CBbIlle 5 MeTpoB?
Mpwn pacnosioxXeHNM MaHoOMeTpa Ha BbicoTe 60siee 5 M LO/MKeH OblTb YCTAHOB/IEH CHVKEHHbI MaHOMETP B
KayecTee fyo6nMpyroLero.

88. Kakas apmartypa yCcTaHaB/IMBAeTCA B HMXKHUX TOYKAX KaXXA0ro OTK/IH0OYaemMoro 3afiBUXKamm yyactka
Tpybonposoga?(2.7.1)

CnyCKHble WTyLepa, CHabXXeHHble 3aMOpHOI apMaTypoii, Ans 0NOPOXKHEHUA Tpy6onposoa.

89. Kaknmu ycTpoinctsaMum nam Nnpucnoco6eHnamMn LOMKHbI 6biTb 060pyJ0BaHbl FPY30Bble, MPY>XXUHHbIE
M UMNYNbCHbIE NPefOXpaHUTe/bHbIe KNanaHbl, ycTaHaBnnBaeMble Ha Tpy6onposogax?(2.8.4)
YcTpoicTsa 419 NPOBEPKM MCNPABHOCTY AeNCTBUA KnanaHa BO BpeMs paboTbl Tpybonposoja nytem
NMPUHYAUTENLHOTO OTKPLITUA.

90. Kakoi1 knacc TOMHOCTM MaHOMeTPOB A0/KeH 6bITb Npu paboyem faBneHun 6onee 14 MMa (140
Krc/cm™)?(2.8.5)

He Hmxe 1,0.

91. Kakum faBneHneM nNpou3BOAUTCS MUCMbITaHWe Tpyb6onpoBoda Ha NPoYHoCcTb?(4.12.4)

BennuunHy npobHoro fasneHuns BbibpaeT opraH13aumna-n3rotosuTesb (MPOEKTHas opraHnsauns) B
npegfenax Mexxay MUHUManbHbIM U MaKCUManbHbIM 3HAYEHUAMMN.

92. Buabl TEXHNYECKOr0 OCBUAETE/NLCTBOBAHNSA, NMPOBOAMMbIE TMLOM, OTBETCTBEHHbLIM 3a UCMPABHOE
COCTOsAAHMe 1 6e3onacHyto akcnayatauunto?(5.2.2)

Hapy>XHbli1 0CMOTP U rMApaBINYeCcKOoe UCTbITaHuE.

93. KTo gonyckaetcs K 06¢cnyxusaHmo Tpyo6onposogos?(6.2.1)

Nnua, oby4yeHHbIe NO NporpaMmMe, COrnacoBaHHOW B yCTaHOB/IEHHOM NOPSAKE, UMetoLL /e YA0CTOBEPeH E
Ha nNpaBo 06CNyXUBaHMSA TPYOONPOBOAOB 1 3HAKOLME UHCTPYKLMIO.

94. [lainTe NOHATME pacyeTHOro pecypca paboTocnoCO6HOCTH.

MpofO/MKUTENBHOCTb 3KCNyaTaLmMm Tpy60onpoBoja B Yacax, B TeUeHe KOTOPOW npeanpuatue-
N3roTOBUTENb rapaHTUPYET HAAEXHOCTb ero paboTbl Npu CO6NOLEHNN 3a[jaHHbIX NMapamMeTpoB N pexnma
JKcnyaTaumm, yKasaHHbIX B UHCTPYKLUW NPeanpuAaTUA-U3roTOBUTENS.

95. ina onpegeneHna Yero nNpoBOAMTCA TeXHUYecKasa gmarHoctuka?(5.2.12)

Mo ncTeyeHNN pacyeTHOro cpoka cnyx6bl TPy60npoBos 40/IKEH NPONTU TEXHUYECKOE [MAarHOCTUPOBaHue
ON5 onpefesnieHNs 0CTaTOYHOro pecypca.

96. UTO HEOO6XOAMMO BbINOMHUTL L0 Hayana PeMOHTHbIX pa6oT?(6.3.4)

Tpy6onpoBog f0/KeH ObITb OTAENEH OT BCeX APYrux Tpy60npoBOAOB 3arnyLwKaMy UM OTCOeAVHEH.

97. TpeboBaHUA K 3arfnyLuKam, yctaHaB/MBaeMbIM Ha OTK/IFOYEHHOM y4acTKe Tpy6onpoBoja npu ero
peMoHTe.(6.3.4)

TonwmHa 3arnywek fomkHa 6bITb onpejesieHa pacyeToM Ha NPOYHOCTh. 3arfyLikKa 4O0/MKHa UMETb
BbICTYMaKLLY 4acTb (XBOCTOBMK), MO KOTOPOW ONpeaenserca ee Haim4ue.

98. Mepbl 6e30nacHOCTY NPV NPoBeAeHUN paboT B Kamepe 06CNy>KMBaHUSA TPy60NpPOBOLOB.

B noA3eMHbIX TENNOBbLIX MYHKTax Maowagbio 2,5-6 M LONXKHO OblTb HE MeHee [BYX JII0OKOB,
PacnosioXeHHbIX MO AuaroHanu, npu naowagan 6 m n 6osee - YeTbIpe filoKa.

PaboTa B Kamepax [JO/DKHA NPOU3BOAUTLCA MO HapALYy-A0NYCKY.

Mepes CNycKOM B KaMepbl ¥ KOMOALbI HE06XOANMO NPOBEPUTL MX ra3oaHann3aToOPOM Ha 3ara3oBaHHOCTb.
3anpelaeTcs N0Nb30BaTbCA 414 ONPEAENeHNA HaIMUNS Fas3a 3aXXKEHHON CNUYKON, ropsawel 6ymaroi nam
APYTUM OTKPbITbIM MnameHeM. Ha nepuog paboTbl B KaMepe uiv Konogue Heo6xoammo obecneynTs Ux
MOCTOSAHHYH BEHTUMIALMUIO.

B TyHHene npu ocmoTpe Tpy60npoBoa A0/MKHO HaXOAUTLCA He MeHee [BYX YenioBeK. Ecnu BeHTUNALMER
He obecneyeHo yaneHne BpefHbIX BELLECTB, CMYCK B KAMepy pa3peLlaeTcs TO/IbKO B LUIAHTOBOM
npoTusorase.

[ns ocBelleHNa B KaMepax paspeLlaeTcd NpPUMEHATb aKKyMYIATOPHbIE (POHapy HanpsXxeHvem o 12 B Bo
B3PbIBOOMACHOM WCMO/IHEHWUN.

99. MNMopaaoK NPoBefeHNs TEXHNYECKOTo ANarHocTupoBaHus (oLeHKa pecypca 060pynoBaHus).
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OueHka pecypca 060py0BaHNs BKIOYAET B Cebs:

* U3yYeHue TEXHNUYECKOM LOKYMEHTaLUN 1 YCIOBUIA 3KCnayaTaunum 060pyL0BaHus;

» 06CNnefoBaHMe TEXHUYECKOTO COCTOAHNA 060Ppy0BaHMSA, C UCMONb30BAaHNEM HepaspyLlakLwmnx MeToL0B
LedeKTOCKONMU 1 TONWMUHOMETPUN;

* yccnefoBaHue (U3NKO-MeXaHUYeCKNX CBOWCTB MeTasia 1 ero meTtannorpamyeckmx CTpykTyp;

* OLEHKY (haKTUYeCKOM Harpy>XeHHOCTU OCHOBHbIX HECYLLUX 3/1eMeHTOB 060py0BaHUS;

* UCMbITaHNe 060pYyA0BaHNA HA MPOYHOCTb U TEPMETUYHOCTD.

100. KTO HeceT OTBETCTBEHHOCTb 32 U3roTOB/IEHNE Tpy6OoNpoBoaa?

101. Kakas fonHa ObITh LWKafa y MaHoOMeTpa A9 onpejeneHns gasneHusa 8 krc/cm"?

LW kana o 16 krc/cm™.

102. Yem nogTBepXKaaeTcs COOTBETCTBME MaTepuanos 1 nonyhabpukaros, npuobpetaembix 3a rpaHuLEN,
Tpe6oBaHuam Mpasnn?(1.4.2)

Co0TBETCTBME JO/HKHO ObITb NOATBEPXKAEHO CNELMann3npoBaHHOW opraHu3auneidi. Konum jOKyMeHTOB
[OOMKHBI ObITb MPUNOXKEHbI K NacnopTy Tpybonpososa.

6.2. TeMbl MUCbMEHHbIX paboT

6.3. ®OHA OLEHOYHbIX CPeAcCTB
3K3AMEHALMOHHbIV BUAET Ne 1 no gncunnanHe TeXHONOrNYecKne KOMMYHUKALMU B XUMUYECKNX
Nnpou3BOACTBax
1 MeHepanbHas cXeMa BOAOCHaOXXeHUs NpeanpuaTus.
2. TepMuHbI, NPUMeEHSAeMble NPY NPOEKTUPOBaHUN TPYBONPOBOLOB.

9K3AMEHALMOHHbIV BUNET Ne 2 no gucuunnnHe TeXHONOrNYeCKMe KOMMYHUKALUU B XUMUYECKNX
Npon3BOACTBax

1. YcTpolicTBO, Ha3HavYeHMe TPy60NpoBOAOB, NX 06Was Knaccupukayms.

2. ICTOMHMKN BOJOCHAOXEHMS npeanpusTus.

3K3AMEHALMOHHbIV BUMET Ne 3 no gncumnanHe TeXHONOrNYecKne KOMMYHUKALMU B XUMUYECKNX
Nnpon3BOACTBaX

1. YcTpoiicTBO nnaTaH, BOJOC/IMBOB, BOAOCMYCKOB.

2. Paboumne napameTpbl TPy60NpOBOAOB.

9K3AMEHALMOHHbIV BUNET Ne 4 no gucuunnnHe TeXHONOrNYECKMe KOMMYHUKALMU B XUMUYECKNX
Npon3BOACTBax

1. Twnbl BOLONPUEMHBIX COOPY>KEHWIA.

2. Knaccutmkauns TpybonpoBo0B B 3aBUCUMOCTM OT pacrnoiodXeHUs No OTHOLIEHUIO K 060pyA0BaHuIO.

3K3AMEHALMOHHbIV BUMET Ne 5 no gncumnnanHe TeXHONOrNYecKne KOMMYHUKALMU B XUMUYECKNX
Nnpon3BOACTBaX

1. Tpe6oBaHus, NpeAbaBAseMble K BOAE, NOCTYNaloLWed Ha NPOMbILLIEHHbIE NPeNPUATUS.

2. Knaccuumkaums onop Tpy60npoBoAOB.

9K3AMEHALMOHHbIV BUNET Ne 6 no gncuunnnHe TeXHONOrNYecKne KOMMYHUKALUU B XUMUYECKNX
Npon3BOACTBax

1. OumncTtka 1 06paboTKa BOAbl, MPUMEHSEMON AN XO3AACTBEHHO-MUTLEBbIX HYX[,

2. XapaKTepucTuKa Harpy3okK, AencTeyrowmx Ha Tpy6onpoBos

3K3AMEHALMOHHbIV BUNET Ne 7 no gncumnanHe TeXHONOrNYecKne KOMMYHUKALMU B XUMUYECKNX
Nnpon3BOACTBaX

1. Twnbl OTCTOWHNKOB

2. YCcTaHOBKa KOMMeHCaTOpoB Ha TpybonpoBojax.

9K3AMEHALMOHHbIV BUNET Ne 8 no gncuunnnHe TeXHONOrNYecKne KOMMYHUKALUU B XUMUYECKNX
Npon3BOACTBax
1 Twnbl cMcTeM BOAOCHAOXEHUS NPpeanpuaTuU.
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2. Knaccudumkaums n HazHayeHMe KOMMeHCaTOPOB TeMNepaTypHbIX pacllupeHmnii Tpy6onpoBooB.

9K3AMEHALMOHHbIV BUNET Ne 9 no gncuunnnHe TeXHONOrNYeCKne KOMMYHUKALMN B XUMUYECKNX
Npon3BOLCTBAaX

1. Cxema BogoCHabXeHUn NpeanpuATUiA U3 OLHOTO U ABYX UCTOYHUKOB.

2. KaTteropuu Tpy60npoBoAoB no paboyeit TemnepaType TPaHCMOPTUPYEMOTO BeLLecTBa.

3K3AMEHALMOHHbIV BUAET Ne 10 no gncuunnunHe TexHONOrnyeckue KOMMYHMKaUnm B
XWMWYECKMX NPON3BOACTBAX

1. BHyTpeHHuWe TpybonpoBoAHble ceTn. ApMatypa Tpy60npoBOAHbIX CETEN.

2. 3aliMTHaa 1 ono3HaeaTe/ibHasA OKpacka TpybonpoBoAOB.

9K3AMEHALMOHHbIV BUNET Ne 11 no gucuunnunHe TeXHONOrMYecKne KOMMYHUKaLUU B
XUMUYECKUX NPOU3BOACTBAX

1 Tunbl KaHanM3aLMm U BbIGOP CUCTEMbI /19 MPOMbILLIEHHbIX MPEANPUATUIA.

2. MOHTaX Ha3eMHbIX TPy60MnpoBOAOB.

3K3AMEHALMOHHbIV BUMET Ne 12 no gncuunnunHe TexHONOrnueckue KOMMYHMKaUnm B
XWMWYECKMX NPON3BOACTBAX

1. TMoHATME BHYTPUNIOLWAAHON KaHann3aunm npeanpusaTns, oTeefeHne CTOUHbIX BOA.

2. MOHTaX nof3emMHbIX TPy6ONpoOBOAOB.

9K3AMEHALMOHHbIV BUNET Ne 13 no gucuunnnHe TeXHONOrNYecKne KOMMYHUKaLUu B
XUMUYECKMX MPON3BOLCTBAX

1. KOHCTPYKLMY HE(TENOBYLLEK U UX paboTa.

2. Cpayva Tpy60npoBOA0B IKCNyaTaymio.

3K3AMEHALMOHHbIV BUMET Ne 14 no ancuunnunHe TexHONOrnyeckue KOMMYHMKaUum B
XUMUYECKMX MPON3BOLCTBAX

1. Apmatypa Tpy60npoBOAHOW CeTn.

2. YCTpOICTBa 419 KOMMNEHCAL MM TemnepaTypHbIX paclimpeHnin Tpy6onpoBojoB.

9K3AMEHALMOHHbIV BUNET Ne 15 no gucuunnunHe TeXHONOrMYecKne KOMMYHUKaLUu B
XUMUYECKUX NPOU3BOACTBAX

1. Cxema 0YUCTKM X03-NUTbEBOIN BOABI.

2. Knaccuthmnkaumns TpybonpoBooB B 3aBUCUMOCTM OT PacrnofioXeHMs No OTHOLEHUO K 060pyA0BaHNIO

3K3AMEHALMOHHbIV BUMET Ne 16 no ancuunnnHe TexHONOrnueckue KOMMYHMKaUum B
XWMWYECKMX NPON3BOACTBAX

1 Twnbl cMcTeM BOAOCHAOXEHWNS NPeanpuaTuUa.

2. Knaccugmkauns TpybonposooB B 3aBMCUMOCTM OT PacrosioXXeHns Nno OTHOLIEHUIO K 060pyA0BaHuIO.

9K3AMEHALMOHHbIV BUNET Ne 17 no gucuunnnHe TeXHONOrMYecKne KOMMYHUKaLUu B
XUMUYECKMX NPOU3BOACTBAX

1 Pa6o4yne napameTpbl TPy6ONPOBOAOB.

2. KOHCTpYKUmMM HeTenoByLLEK 1 nx paboTa.

3K3AMEHALMOHHbIV BUMET Ne 18 no ancuunnnHe TexHONOrnueckue KOMMYHMKaUum B
XWMWYECKMX NPON3BOACTBAX

1. 3awmTHasa 1 ono3HaBaTeNbHas OKpacka Tpy60onpoBo0B.

2. Cxema 04YMCTKN X03-NMNTHEBON BOAbI.

9K3AMEHALMOHHbIV BUNET Ne 19 no gucuunnnHe TeXHONOrMYecKne KOMMYHUKaLUU B
XMMUYECKMX NPOU3BOACTBAX
1. YcTpoiicTBa g5 KoOMneHcauum TemnepaTypHbIX paclunpeHunii Tpy60npoBoAoB..
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2. BHyTpeHHMe Tpy60NpoBOAHbIe CeTU. ApmaTypa Tpy60npoBOAHbLIX CETEN.

9K3AMEHALMOHHbIV BUNET Ne 20 no gucuunnnHe TeXHONOrMYeCKne KOMMYHUKaLUU B
XUMUYECKMX NPOU3BOACTBAX

1 Knaccugumkauusa Tpy6bonpoBoA0B B 3aBUCUMOCTHM OT PacrnofioXXeHUs No OTHOLIEHUIO K 060pyL0BaHNUIO.
2. TpeboBaHuA, NpeabsaBaAfeMble K BOAe, NOCTYNalLLeil Ha MPOMbILLIIEHHbIE NPeANPUATUS.

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

KOHTpONbHbIE BOMPOCHI
JK3aMeHauNOHHbIe 6UNEeThbI

7. YYEBHO-METOANWYECKOE N NH®OPMALUWMOHHOE OBECNEYEHNE ANCUUNMNTNHBI

nii

niz2

n1.3

nz.1

a1

32

7.1. PekomeHayemasa nuTtepaTtypa
7.1.1. OcHOBHad nuTepartypa

ABTOpHI, 3arnasue N3patenscTBo, rof
Maéey C. B, TexHoMornyeckme KOMMYHUKaLUM NPoMbILLNEHHbBIX AHrapck: AI'TA,
FOHpa HO. 4. npeanpuaTunii; ydyeb. nocobue 2006
LW yknHa /. B., Tpy6onpoBogbl 1 Tpy6onpoBogHas apmatypa: yyeb. AHrapck: AHI'TY,
Acnamos A A nocobue 2016
LLykuHa . B, TexHonornyeckme KOMMYHMKaLnUmM B XMMNYECKMX AHrapck: AHITY,
Acnamos A. A Npon3BOACTBaX: HarnsgHoe nocobue 2016

7.1.2. JononHUTeNnbHasa nuTepaTypa

ABTOpHI, 3arnasue W3paTenscTBO, rog
Wepbun C A, OCHOBbI ruapasnnkn: yyeb. nocobue AHrapck: AI'TA,
CemeHoB U. A, 2009
LWepbuHa H. A

7.2. MMepeyeHb pecypcoB NHHOPMALMOHHO-TETEKOMMYHUKALMOHHOW ceTn ” NHTepHeT”
FOCT 32388-2013 TpybonpoBogbl TexXHoNornvyeckne. Hopmbl 1 MeTobl pacyeta Ha MPOYHOCTb,
BMOpaLMIO U CeMCMUYECKME BO3AECTBUA. - TEKCT : 3NIeKTPOHHBIN. -
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aKcnayaTayum Ha B3pbIBOMOXKApOONaCHbIX U XMMUYECKM ONACHbIX NPOM3BOACTBAX. - TEKCT :
3NeKTPOHHbINA. - URL: https://meganorm.ru/Index/57/57498.htm. - Pexxum gocTyna: cBOOGOAHbIN.
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8. MATEPUANIBHO-TEXHMYECKOE OBECMNEYEHWE ANCUUNTNNTNHBI (MOAY1A)

8.1 Aya. 110. YuebHble ayanTopumn Ans NpoBeAeHNs yUeOHbIX 3aHATUIA BCeX BUAOB. TeXHMYECKmne
cpefcTBa 00yyeHuMd: nabopaTopHas yCTaHOBKa MO M3YYeHUIO TMAPOANHAMUKN NCEBLOOXKVKEHHbIX
cnoes - 1 wT.; nabopaTopHas yCTaHOBKA MO M3YYEHUIO HACbIMHON M UCTUHHOW NAOTHOCTU
AMCNEPCHbBIX MaTepuanos W BbiiBNEHWe CBOWCTB, HEOOXOAUMbIX A1 COPTUPOBKK YacTumy, - 1wt
nabopaTopHas ycTaHOBKa Mo MccnefoBaHMIO NpoLecca Hen30TepMMUYECKOro nepeMewinBanms - 1
WwT.; nabopaTtopHas yCTaHOBKA MO N3YYEHUIO Pa3NYHbIX KOHCTPYKLUWUA TENI006MEHHUKOB - 1 LWT.;
nabopaTopHas ycTaHOBKa Mo MccnefoBaHWIO TensoobMeHa Npy TeYeHUN XULKOCTM B Tpybax - 1
WT.; nabopaTopHas ycTaHOBKa “BnusHne pasmepa Apo6SLLMX WAPOB HA NPOU3BOAUTENLHOCTb
6apabaHHOW MenbHMUbI” - 1 WT.; nabopaTopHasa ycTtaHOBKa “OnpefeneHne KpUTUYECKOA YacTOThbI
BpaLLeHNs KOHCOMIbHOro Bana” - 1 wT.; nabopaTtopHas ycTaHoBKa “OnpefeneHne KpUTUYECKOW
4acTOTbl BpalleHMs Bana c 0O4HON COCpef0TOYEHHOW MacCoi n 0ceBoi cnnon” - 1 wr.;
nabopartopHas yctaHoBKa “OnpefeneHve KoahdpuumeHTa 60KOBOro AaBNEHUSA CalbHUKOBOTO
YNAOTHEHUA” - 1 WT.; MynbTUMeana NPoeKTop - 1 WwT.; 3KpaH - 1 WT.; MOHUTOP npenojasartens -
1WT.; CUCTEMHBIR 610K - 1 WT.; KOMNeKC (2 WT.) ayAnMo KONOHOK A/19 BOCNPOU3BeLeHUs ayano
(harina - 1 wr. CrneynanmsnpoBaHHas mebenb: focka (Menosas) - 1wT.; cTon npenogasatens - 1
LUT.; CTON KOMMNbKOTEPHbIA - 1 WT.; CTyN npenojaeatens - 2 WT.; CTON CTYAeHYECKUWA [BYXMECTHbI
(wT.) - 9 WT.; CKaMbA CTyJeHYecKas [BYXMeCTHasa - 9 WT.; eKTopcKas TpubyHa - 1 wr.

8.2 Ayp. 401. AyguTtopumn ans caMocToATeNnbHOM paboTbl. CneunannsmpoBaHHas Mebenb: [0CKa
(menoBast) - 1wWT.; CTON KOMMbIOTEPHbIM - 20 WT.; cTyn - 20 wTt. TeXHNU4YecKue cpeacTea
00yyeHuns: MynbTUMeAMa NPoeKTop - 1wT.; 3KpaH - 1 Wwrt.; MOHO6M0K - 20 LWT.; KOMMNIEKC ayano
KOMIOHOK /11 BOCNPOW3BeeHNa ayano anna - 1 wT.; JOCTYN B MHTEPHET CO BCEX paboymx MecCT.

9. METOAWYECKWE YKA3AHWA ANA OBYUAKO W KMXCHA MO OCBOEHUIO
TeopeTuyeckune npeAcTaB/ieHUsa CTYAEHT NoyYaeT B pe3y/bTaTe U3yyeHus Kypca nekuuii un
CamMOCTOSATE/IbHOTO M3YyYeHUN MTepaTypPHbIX NCTOUYHMKOB (YHEOHUKOB 1 y4ebHbIX MOCo6umi).
TeopeTuyeckune npeAcTaBieHNsA 3aKPENIAKOTCA B MPOLECCE NPAKTUYECKUX 3aHATUIA 1 CaMOCTOATE/IbHON
paboTbl. TeKyLLMA KOHTPO/b YCNEeBAEMOCTH 1 NPOMEXYTOUHasA aTTecTalms ABASeTCA COBOKYNHOCTbIO
[aHHbIX MO YCMNELWHOCTN BbIMOMHEHUA CTYAeHTOM TpeboBaHMin paboyein nporpamMmmbl 1 06pa3oBaTenbHOro
cTaHgapTa, y4e6HOro nnaHa v BKAKOYaeT MOCeLLeHNe NEKLMOHHbIX 1 MPaKTUYECKNX 3aHATUIA B
COOTBETCTBUM C pacnucaHvem y4yebHbIX 3aHATUIA. O6pa3oBaTe/ibHble TEXHOIOTMN: METOL NPO6IEMHOTO
N3N0XEHUS MaTepuana, Kak IeKTOpoM, TaK 1 00y4aroLMMCs; camoCTOATeIbHOe YTeHMe 0byyaloLmmmcs
y4ebHOl, y4ebHO- METOAMYECKON 1N CNPaBOYHOW NMTepaTypbl U NoCneaytoLLee NCNOb30BaHNe
MOMYYEHHbIX 3HAHWI B NPOLLECCE BbIMOMHEHNS CAMOCTOSATENIbHbIX PaboT.
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2.2

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
MOAroToBKa 06yyarolmnxcs obnagaouimx 3HaHUAMMU OCHOB TePMOAMHAMUKN 1 CMOCOGHbIX K
MPUMEHEHNIO UX NPN N3YYEHUN KOMMPECCOPHbIX U XONOANNbHbBIX MaLlVH;

MOAroTOBKa 06yYatoLmnxcs 06nafaonx 3HaHUAMIU 0 COBPEMEHHbIX KOHCTPYKLMAX
KOMMPEeCCOPHbIX U XONOANNbHbIX YCTAHOBOK, UCMO/b3YEMbIX B XMMUYECKOI TEXHONOT UK.

2.3A40AUN
0BNafieHNe 3HaHNAMU OCHOBHbIX 3aKOHOMEPHOCTEN NPOLeccoB, MPOTEKALMX B KOMNPECCOpax U
X0/10/1UNIbHOM 060pY/10BaHNN;

OBfafeHne HaBblkaMn MPON3BOANTL PacyeT KOMMPECCOPHOro M X0N0AUNbHOTO0 060pYA0BaHUS,
ob6ecneynBaloLLEro BbICOKOI(WPEKTMBHOE NPOTEKAHNE MPOLECCOB.

3. MECTO AncumnnianHbl B CTPYKTYPE OOT

Llmkn (pasgen) OOIMM: 61.B.AB.02.02

3.1
311

3.1.2
3.2

321
3.2.2
3.2.3
3.2.4
3.25
3.2.6
3.2.7
3.2.8

TpeboBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
TexHunyeckas TepMOANHAMUKA U TEMTOTEXHMKA

MexaHunKa XNAKOCTK 1 rasa

AvicuMnanHbl M NPaKTUKK, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbI (Moagyns)
HE0OXOAMMO KaK NpefLllecTBYHOLLEE:

MalmnHbl 1 annapatbl XMMUYECKUX NPON3BOACTB

Mpoueccbl U annapaTbl XMMUYECKOW TEXHONOT NN

KOHCTpynpoBaHue 1 pacyeT 3/IEMEHTOB 060pPYy0BaHNe OTpacau

O6opygoBaHuMe HethTenepepabaTbiBakOLLMX NPOU3BO/CTB

Mpon3BOACTBEHHASA NpaKTUKa: TexHonornyeckas (MPOEKTHO-TEXHONOTNYECKas) NpakTuKa
MoaroToBKa K NpoueAype 3alWnThbl 1 3almTa BblMyCKHOW KBaNM(pUKaLNOHHON paboThl
MoAroToBKa K cAave W cjaya rocysapCTBeHHOro ak3aMeHa

Mpown3BoAcTBEeHHas NpakTuKa: MpeAannaoMHas npakTuka

4, KOMNETEHUNWN OBYUYAKOWEIrocd, OPMVUPYEMBIE B PE3YJIbTATE OCBOEHIUA

3HaThb:

AVCUNNANHBI (MOAYNS)

MK-2: ¥YMeTb ob6ecneuynBatb HagexHyto, 6ecnepeboitHyto n 6esaBapunitHyto paboTy
TEXHOMOrMYeCKoro o60pyfoBaHUS

YpoBeHb 1 TexHUYECKy LOKYMEHTALMIO COCTaBNSEMYH Ha KOMMNPECCOPHOE U XONOAN/bHOE

obopypoBaHue

YpoBeHb 2 TMpaBuna akcnayatauuyu KOMNPECCOPHOr0 U X0NO4MIbHOTO 060pyL0BaHMA
YpoBeHb 3 TexHUYECKMEe XapaKTEPUCTUKU, KOHCTPYKTUBHbIE 0COOEHHOCTU, Ha3HAUYEHUE, PEXMUMBI

YMeTb:

paboTbl M NpaBua 3KCMayaTaLuyM KOMMIPECCOPHOTO M X0M04M/TIbHOFO 060pyA0BaHMA

YpoBeHb 1 AHanu3nMpoBaTb NapameTpbl paboTbl KOMMNPECCOPHOr0 U X0N0AUNLHOIO 060pyA0BaHMNA
YpoBeHb 2 OCyLEeCTBNAATb aHaNM3 NMPUYNH O0TKA30B KOMMNPECCOPHOIo U X0N04UNLHOTO 060pyL0BaHUSA
YposeHb 3 OcCyLecTBAATL MEPOMNPUATUA MO MOBBILLIEHUIO HALEXHOCTU KOMMNPECCOPHOIO U

X0N104MNbHOT0 060pyL0BaHMA

Bnagets:
YpoBeHb 1 HaBKaMy NPOeKTUPOBAHUA HAAEXHbIX U LONTOBEYHbIX KOHCTPYKLMIA KOMNPECCOPHOIO M

X0M04UNBbHOT0 060pYyJ0BaHNS

YpoBeHb 2 HaBblkamy paboTbl C TEXHUYECKOM AOKYMEHTaL el Ha KOMNPECCOPHOE M XON0ANIbHOE

obopypnoBaHue

YpoBeHb 3 BnageTb MeToAaMu TeXHUUYECKOr0 06CNYXMBAaHMS KOMMNPECCOPHOMO U X0N0AUTbHOTO

cTp. 3
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o6opypoBaHus
MK-4: CnocobeH pa3pabaTbiBaTb ¥ NIAaHUPOBATh BHeAPeHWE HOBOW TEXHUKW W NepesoBOi
TEXHONOT UK
3HaThb:
YpoBeHb 1 TpuHUMUNbI 4EACTBUSA U KOHCTPYKLNOHHbIE 0COBEHHOCTM KOMMPECCOPHOr0 1 X0/I04UIbHOTO

o6opypoBaHus

YpoBeHb 2 TexHOMOrMYecKne CXeMbl KOMNPUMMUPOBAHNUA N NapaMeTpbl ONTUMKU3ALUN TEXHONOTMYECKOTO
obopypfoBaHuMa npouecca

YpoBeHb 3 COBpPeEMEHHOe KOMMPeCCOPHOEe U XON0AMUIbHOE 060py0BaHMe, NPUHLUMBI AeACTBUA Y
KOHCTPYKLWUIO 060pya0BaHuUs

YMmeThb:

YpoBeHb 1 TMpon3BOAMTb pacyeTbl KOMMNPECCOPHOr0 M X0N04UNLHOTO 060pyA0BaHMNA

YpoBeHb 2 ONTUMU3NPOBATb paboTy KOMMPECCOPHOro U X0/04UNLHOTO 060pyA0BaHMNSA

YpoBeHb 3  AHann3mMpoBaTb TEXHWKO-3KOHOMUYECKME MOKasaTenn paboTbl COBPEMEHHOIO
KOMMPECCOPHOTrO 1 XO/I0AUNIbHOTO 060PYA0BaHMA C LEe/b0 MOBbILWEHNSA 3HEProaeTUBHOCTY

Bnagets:

YpoBeHb 1 HaBblkaMy NPOU3BOAUTbL pacyeTbl KOMMPECCOPHOro 1 XON04MNBLHOTO 060pyA0BaHMA

YposeHb 2 Cnocobamy ONTUMM3ALMN TEXHONOTMYECKMX XapaKTEPUCTUK PaboTbl KOMMPECCOPHOTO U
X0NOAWNBHOT0 060py0BaHNA

YpoBeHb 3 3HAHUAMUN NO3BOMAKOLWMUMUN IKCMTyaTUPOBATL COBPEMEHHOE KOMMPECCOPHOE M XON04NNbHOE
obopypoBaHue

B pe3ynbTaTe OCBOEHUSA UCLUNNUHBI 06yYatoLWUACA LOMKEH

4.1 3HaThb:
4.1.1 KOHCTPYKLMM KOMMPECCOPOB U1 XON0ANNbHbLIX YCTAHOBOK;

4.1.2 0COGEHHOCTU 3KCMyaTaluum U perynmpoBaHms paboTsl KOMMPECCOPOB U XONOAUbHbIX MaLLVH.

42 YMeTb:
4.2.1 npou3BOAUTL paluoHanbHbI NoA60p HEOH6X0AMMOro 060pyL0BaHMA ANA NPOBeAEHNA
onpefeNeHHOro TeEXHON0rM4YecKoro npoLecca;

4.2.2 NoATBEPAWTb NPaBU/bHbIA BbIGOP KOHCTPYKLMUM KOMNPECCOpa UM CXEMbl XONOANbHO
YCTaHOBKN UHXEHEPHbIM pacyeToM;

4.2.3 3KcnnyaTmpoBaThb U 3HATb TpeboBaHUSA TEXHUKN 6e30nacHoCTU npu paboTte 0bopyLoBaHKS.

4.3 Bnapertb:
4.3.1 wmeTojamMy pacyeToB TEPMOLUHAMUYECKUX LLMK/IOB KOMMPECCOPOB M XOI0AU/IBHOTO0 060pYA0BaHMS;

4.3.2 TEOPeTMYECKMMMN HaBblKaMu, CBA3AHHbLIMU C TEXHUYECKUM 0GCNYXUBAHWEM, PEMOHTOM U
aKcnyataumeil KOMNPecCOpPoB U X00AUNbHOT0 060PYAOBaHNS;

4.3.3 HaBblKaM1 N0 ONTUMK3ALMU PaboTbl KOMMPECCOPOB M XONOAUbHbIX YCTaHOBOK.

5. CTPYKTYPA NN COAEPXAHWE OOVNCLUNTNTNHBI (MOA4YTA)
Kog HaumeHoBaHue pasgenoB u  Cemectp/ UYacos KomneteH- Jlutepatypa WHTe [pumeyaHue
3aHATUA Tem /BuA 3aHATMSA/ Kypc Lmm paKT.

Pazgen 1 MaluvHb! gns
CXKaTus U HarHeTaHWs rasos.

11 MopuwHeBble
Komnpeccopsbl. MpuHumn
[encTBMA, HazHayYeHme n
Knaccuumkauns. /Tema/
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OcCHOBHbIe NOHATUA. Tunbl 5 3 nii 0
KOMMPecCcopos. ni.2nz.1
TepmopuHaMuka n2.3
KOMMPECCOPHOTOo 21 32 33
npouecca. MpuHuun

[NeACTBNA 1

Knaccugpmkaums.

TeopeTunyeckunii npouecc
cxatna. MhgmkatopHas
Aunarpamma.
[elicTBUTENbHbIN npouecc
cxaTus.
OpfHocTyneHyaToe u
MHOrOCTyneH4yaToe
cxatuve. MowHocTbL U
NPOU3BOANTENIbHOCTb
MOPLUHEBBIX
KOMMpPeccopos.
O6opypoBaHue
MOPLLUHEBbIX
Komnpeccopos. /Nlek/

OpHocTyneHyaroe 5 6 nil 0
cXatue. Pacuet ni.2nz2.1
TEOPETUYECKOWN BENINUYUNHDI Nn2.2 nN2.3
paboTbl, 3aTpaynBaemon 31 32 33
KOMMpeccopom npu

aanabaTUyecKom Cxatum

rasa. Pacuer

mowHoctu. /Mp/

PacuyeTt MoLLHOCTH 5 8 nil 0
MHOTOCTYMeHYaToro ni.2nz.1
NMOpPLLUHEBOr0O n2.2 n2.3
KoMMpeccopa. 31 32 33
TennoobmeH B

X0N0ANNbHUKAX

KOMMPECCOPOB.

akcnnyartauma u
perynvposaHue nogayu
MOPLUHEBbIX
KOMMpeccopoB. ¥YXof 3a
Komnpeccopom. /Cp/

12 LleHTpo6exHbIe
Kommnpeccopsbl. /Tema/

MpuHUUN gercTBUs n 5 2 ni1 0
OCHOBHble CO0pPOYHbIE ni2n2.1
efuHNLbI. 21 32 33
XapakTepucTuka

LLleHTPOo6eXHoro

Komnpeccopa. MolHocTb
N perynuposaHue
LEHTPOOEXHbIX
KOMMPECCUOHHbIX
MaLuH. /Nek/
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PacueT mMowHOCTK
notpe6aseMoil Np1BOLOM
LEEHTPOGEXHOr0
Komnpeccopa. /Tp/
PacueT mMowHOCTM
LEEHTPOGEXHOr0
Komnpeccopa. /Cp/

PoTopHble
Komnpeccopsl. /Tema/
MpuHUUN feicTBUS 1
NMpPON3BOAUTENBHOCTb.
MoOLWHOCTb 1 K.M.A.
PerynuposaHue nogauu
POTOPHbLIX KOMMPECCOPOB.
KOHCTPYKLUMU POTOPHbLIX
KoMmnpeccopos. /f1ek/
PacueT moLwHOCTY 1
OCHOBHbIX XapaKTepucTuk
POTOPHOrO
Komnpeccopa. /Mp/
PacueT moLwHOCTY 1
NPOuN3BOANTENBHOCTHU
POTOPHOrO
Kommnpeccopa. /Cp/
Memb6paHHbIe
Komnpeccopsl. /Tema/
MpUHUMN SencTBuS.
OCHOBHbIe 4YacTuw,
YCTPOICTBO, 061acTb
npvmMeHeHns. /Nek/

PacyeT MOLLHOCTM K
OCHOBHbIX XapaKTEPUCTUK
MeM6paHHOro
Komnpeccopa. /Mp/
PacuyeT mMoLLHOCTHK
MeM6paHHOro
Komnpeccopa. /Cp/

Pasgen 2. XonoannbHble
MaLLUMHBI U UUKSbI
XOJIOAW/bHBIX YCTaHOBOK.

O6buwwue ceefeHna. /Tema/

ni1
niz2n2.1

n2.2
31 92 33

ni1
niz2n2.1

n2.2
31 92 33

ni1
niz2nz2.1
32 33

ni1
niz2n2.1

n2.2

32 33

ni1
niz2n2.1

n2.2

32 33

ni1
niz2nz2.1
33

ni1
niz2n2.1
n2.2
33
ni1
niz2n2.1
n2.2
33

cTp. 6
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TepmoguHaMmmnyeckune 5 4 ni1 0
OCHOBbI MOJyYeHNA ni2n2.2
xonofga. Crnocobbl 24
nosnyyeHus

MCKYCCTBEHHOI0 X0/104a.

XnagareHThbl.

Knaccupukaumns

XONOAWUNBbHBIX MALUUH.

KomnpeccopHble

XO0NOAWUNbHbIE MALLMWHBI.

Llnkn naeanbHOR un

[IeACTBUTENbHO

KOMMNPECCUOHHOW

XONOAWNIbHON MaLUUHbI.

MHoroctyneHuyartble

X0NOAWUNbHbIE MALLWHBI.

O6opypoBaHue

NapoOKOMMNPeCCUOHHOW

XONOAWUBHON YCTAaHOBKMW.

AG6COpPOLMOHHbIE

X0NOAWUNbHbIE MALUWHBI.

[MapoaXKeKTopHbIEe

XONOAWNbHbIE

MaLlWUHbI. /Nek/

XonogunbHblli (06paTHbINA) 5 8 ni1 0
unkn KapHo. Pacuet ni.2n2.2
X0N0ANNBLHOTO 24
Koa(hpuumeHTa u

TEeopeTUYeCKom

MOLLHOCTH,

3aTpaynMBaemMoli B LUKIe.
PeanbHblli BNaXXHbIWA LMKA
napoBOli KOMMNPECCUOHHOM
X0/I04NNbHOM YCTaHOBKM.
PacuyeTt X0noAnAbHOrO
KOa(hpuumeHTa, pacxosa
XnagareHTa un
[eACTBUTENbHO
mMoLHocTU. CyXOi LuKn
OZIHOCTYMeHYaToM
KOMMPECCUOHHOM
X0/I04NNbHOW YCTaHOBKM.
Pacuer
X0/I040NPON3BOANTENLHOC
TV KOmMnpeccopa un
TEeopeTnYecKo
mowHocTw. /Mp/
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PacuyeTt mMoLLHOCTH
KOMMNPEeCcCOpPHOW
XONOAWUTbHON YCTaHOBKMW.
PacuyeT MoLLHOCTH
KoMMpeccopa aMMunavyHo
X0/I04NNbHOM YCTaHOBKM
(“cyxoit umkn”). Pacuet
MOLLHOCTW, NOTpebsemMoi
YrNeKNCNON XONOANNBbHOW
YCTaHOBKOW (“BNaXKHblA
uukn”). /Cp/

"ny6okoe

oxnaxgeHue. /Tema/

MpuHUKUNBl NONYyYeHUs
rny6oKoro xonoga.
Lvknbl €
ApoccennpoBaHneM rasa.
LLMKn BbICOKOTO faBneHus
C OHOKpPaTHbIM
ApoccenuposaHuem. Linkn
C OHOKpPAaTHbIM
LpoccenMpoBaHNEM U
npeaBapuTesibHbIM
aMMUAYHbIM
oxnaxgeHnem. Liukn c
LBYXKpPaTHbIM
ApoccenMpoBaHnEM U
LUPKynsLunein rasa nog
JasneHvem. Llnkn
CpeaHero JaBfieHuns ¢
pacliMpeHnemM CXaToro
rasa B getaHgepe (UuKn
Knoga). CpaBHeHue
OCHOBHbIX LMK/I0B
rny6oKoro oxXnaXxneHuns u
0COBEHHOCTU nX
annaparHoro
ohopmneHus. [Nex/

ni1
ni.2n2.2
34

ni1
ni.2n2.2
24

0

cTp. 8
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OxunxeHune Bosgyxa 5 8 nii
ApoccennpoBaHnemM (LUKN niz2n2.2
Nunpge). MpocToi 34

pereHepaTuBHbINA LK.
OnpepgeneHune pacxoga
OXMXXaemoro Bo3gyxa u
MOLLLHOCTMK Ha Bany
Komnpeccopa. Linkn c
LUMpKynauneid Bo3gyxa rnog
JaBnieHneM. PacueTt
OXIVKaeMoi LONN BO3AyXa
M yLenbHoro pacxopga
3HEPruu Npu NoJly4yeHun
XUNAKOro Bo3gyxa. Linknbl
CPefHero v HU3KOoro

[laBfieHus.
Mp/

PacuyeTt mMowHOCTH, 5 4 nil
3aTpayMBaeMoli Ha ni.2n2.2
nonyvyeHue XnaKoro 24

Bo3ayxa (4ukn JInHae).
PacueT oxmxkaemoli gonu
BO34yXa W YLEeNbHOro
pacxofja aHepruun npu
MONYYEHUN XXNAKOTO
Bo3dyxa. Pacuer
MOLLHOCTH
abcopbLUMOoHHOMN
XONOAWUBbHON YCTaHOBKMW.
Pacuet
AnddepeHLanbHoro
LpocceNibHOro apghekTa.
PacueT MHTErpanbLHOro
LpocceNibHOro apgekTa.
PacuyeT LMKoOB C
paclpeHnem rasa u
oTfayei BHelWHen paboTsbl.
PacueT LMKna BbICOKOr0

[laBneHuns ¢

pacLINpPUTENbHON

maluuHoim. /Cp/

/29k3ameH/ 5 27 nia
nia2nz2.1
n2.2 n2.3
21 32 33

24

6. pOHA OLEHOYHbLIX CPEACTB

6.1. KOHTpONbHbLIE BOMPOCHI 1 3ajaHuKs
YpaBHeHWe COCTOSHUS WUeanbHOro rasa.
Cnocobbl NOMyYeHUs UCKYCCTBEHHOIrO Xonofa. XnafareHTbl.
Linkn peincTBUTeNIbHON KOMMNPECCUOHHOW XONOAMUNbHOW MaLLWHBI.
MembpaHHble KOMMpeccopbl. MpUHLMN AeACTBMS.
NHankaTopHas guarpamma MopLIHEBOro Kommnpeccopa.

0

0

cTp. 9
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LieHTpobeXHble KoMmnpeccopbl. MpuUHLUN feACTBUS.

X0N040MpPON3BOANTENIBHOCTL Y XONOAWUNbHbLIA KO3 MULMEHT XONOLUNbHOW YCTaHOBKM.
MeTofbl NCKYCCTBEHHOIO OXJTaXAEHUS.

OpfHocTyneHyaToe cxatue. [pegen cxartums.

OCHOBHble MOHATUA. TUMbl KOMNPECCOPHbIX MallUuH.

AG6COPOLMOHHBbIE XONOAUNbHbIE MalMHbl. Cxema BOLOAMMUAYHOW XONOANIBHON YCTAHOBKMN.
TepmognHamunueckad gunarpamma T-S.

Fny6okoe oxnaxgeHue. MpuHUXNBLI NONYyYeHUs rNy60KOro xonoga.

MMpoueccol cxXartnsa rasos.

Mapo3KeKTOPHbIE XON0A4W/bHbIE MaLWHLI. CXeMa NapoBOAAHOW XONOAUIbHOW MaLLUUHBI.
PoTopHble Komnpeccopbl. MpuHUnn geictens. Mpon3BoLUTENBHOCTb, MOLWHOCTb U KA.
Limknel ¢ gpoccenvpoBaHuem rasa (Lukabl JIHAe).

MHorocTtyneHuatoe coxatume. CteneHb cxaTtus. PaboTta cxaTtus.

OxnaxpfeHne rasoB npu UxX pacliMpeHnn B feTaHaepe.

O6opynoBaHMe MOPLUHEBLIX KOMMPECCOPOB.

YMepeHHoe oxfaxaeHune. Knaccugukaumsa X0N04UAbHbIX MaLlunH.

PaboTta cxartua un notpebnsemas MOLLHOCTb.

KomnpeccroHHble X0N04WU/bHbIE MaLMHbI. LIMKAbl naeanbHOVMaLLNHbI.

NHAnKaTopHas MOLHOCTb M NPOU3BOAUTENIbHOCTL MOPLLUHEBOro KOMMpPeccopa.
TepMOANHAMUYECKME OCHOBbI MOMYYEHUSA XO0N0Aa.

MckyccTBeHHOe oxnaxeHue. O6LLMe OCHOBBI.

Jkcnayataums n perynupoBaHme nojayun MnopLliHeBbiX KOMMPECCOpOB.
JpoccennposaHune rasos.

MHOrocTyneH4aTble XONOAUbHbIE MaWWHbl. «CyX0oi» W «BNaXHbI» X0 KOMMpeccopa.
N306paxkeHne umkna AenCcTBUTENbHOW KOMMNPECCMOHHON XONOAUNBHON MaliWHbl Ha gnarpamme T

Tunbl NOPLUIHEBLIX KOMMNPECCOPOB.
O6opypoBaHne NapoKOMMPECCUOHHOW XON04UNbHOMW YCTaHOBKM.
Typb6okomnpeccopbl 1 Typ6orasofyBKu.

6.2. TemMbl MUCbMEHHbIX paboT

KypcoBoil NpoeKT yYe6HbIM NNaHOM He NpesyCMOTPEH.

6.3. POHJ OLEHOYHbLIX CPEeAcTB

Mpunaraercs.

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

Bonpockl K KOMOKBUYMaM, BONPOCHI K 3K3aMeHY.

7. YYEBHO-METOANYECKOE N MU HPOPMALUMNOHHOE OBECMNMEYEHWVE ANCLUNNNNHDBI

nii

ni.z2

nz.1

n2.2

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepartypa

ABTOpHI, 3arnasue M3patenscTBo, rof
Pbibanko /1. L. Komnpeccopbl 1 XonoguibHoe 06opyaoBaHue: yyeb. AHrapck: AI'TA,
nocobwue gns crtyg. cney. 1705 gHEBH. ¥ 3a04H. opm 2002
06yu.
Wepbun C. A, MalluHbl ANa HarHeTaHWA XXULKOCTeR 1 rasos: y4eob. AHrapck: AI'TA,
CemeHoB U. A, nocobue 2009
LepbuHa H. A
7.1.2. JononHUTenbHasa nuTepaTypa
ABTOpHI, 3arnasue WM3paTenscTBo, rog
Wepbun C A, TepMoANHAMUYECKUNE LMKbI ABUTATENEN W AHrapck: AI'TA,
Banbuyros A. B. KOMMnpeccopos: yyeb. nocobue 2006
Masnos K. @, MpuMepsbl 1 3a4ayn No Kypcy NpoLeccos 1 annapaTos M.: OO0 T4
PomaHkoB I1. ., XUMUYECKON TeXHoNnormm: y4eb. nocobue AnbsaHc, 2006

Hockos A. A
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ABTOpHI, 3arnasue M3patenscTBO, rof

N2.3  MnpactuHuH M. . TloplHeBble KOMMNpeccopbl. Teopusa 1 pacyeT: yuyeb. M.: Konoc, 2000

nocobue

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTn ” NHTepHeT”
31  Okcnnyartaumsa HaCOCHbIX M KOMMNPECCOPHbIX CTaHUMI :yye6. nocobue / AJl. Capyes, /1.A
CapyeB ; TOMCKUI MONUTEXHNYECKUIA YHUBEPCUTET. - TOMCK : 34-B0 TOMCKOro
NOINTEXHUYECKOr0 YHMBepcuTeTa, 2017. - 358 C. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043906

32  TapaHuesa, K. P. Ipouecchbl 1 annapatbl XMMUYECKO TEXHONOTMM B TEXHUKE 3aLLUThI
oKpy>Karouein cpefbl: YuebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HUL]
NH®PA-M, 2014. - 412 c. (Bbicwee obpasoBaHue: bakanaspuat). ISBN 978-5-16-009258-4. -
TekcT : anekTpoHHbIin. - URL: https://znanium.com/catalog/product/429195

33  JlenewkwuH, A B. M'magpasnnka n rugponHesmMonpueog. Mmapasnnyeckne MawlnHbl 1
rMAponHeBMONpuMBOYL :yuyebHunk / A.B. JlenewkuH, AA Muxainnud, AA Lelinak. — 6-e n3g.,
nepepab. n gon. — Mocksa : MIH®PA-M, 2017. — 446 c. — (Bbicwiee o6pa3oBaHme:
bakanaepuart). — www.dx.doi.org/10.12737/21024. - ISBN 978-5-16-011954-0. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/548219

34  bapunosuy, B. A OCHOBbl TEXHWYECKOI TePMOAUHAMUKIN 1 TEOPUK TeN0- N MacCcoObMeHa:
YyebHoe nocobue / B.A bapunosuy, KO.A CmupHos. - Mocksa : HNLL MH®PA-M, 2014. - 432
c. (Bbicwee obpa3oBaHue: bakanaspuat). ISBN 978-5-16-005771-2. - TeKCT : 3/IEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/356818

7.31.1

7.3.1.2

7.3.1.3

7321
7.3.2.2
7.3.2.3
7.3.2.4
7.3.25

7.33.1
7.3.3.2

7.3.1 MepeyeHb NporpaMMHOro obecneyeHuns

Windows E3EDU Dev UpLSA [locyaapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019
cpok aencTtBma 3 rogal

NanoCAD 11 Plus [Akagemunyeckas nuueHsnsa: cepuinHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

Office Pro + Dev SL [[ocypapcTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.2 NMepeyvyeHb UHPOPMALMOHHbBIX CNPaBOYHbIX CUCTEM
EfnHOe OKHO gocTyna K MH(POPMaLNOHHBLIM pecypcam

NPBNC

HayuHas anekTpoHHas 6ubnuoteka eLIBRARY.RU
TexakcnepT

WHopmaLoHHo-aHanntrnueckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
LMS MOODLE
Znanium

8. MATEPNAJIBHO-TEXHWNYECKOE OBECINMEYEHWE ANCUUNTNNTNHBI (MOA4YHA)
8.1 Ayp. 111, 665830, r. AHrapck, 72 kB-n, a. 19, yuyebHblit kopnyc Ne 2. YyebHble ayautopumn ans
npoBeAeHNs yyeOHbIX 3aHATUI BCeX BUA0B. TeXHMUYecKue cpeacTsa 06yyeHUs: MynbTuMenma
nNpoekTop - 1 LWT.; 3KpaH - 1 WT.; MOHUTOP npenojasatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAM0o KOOHOK N5 BOCMPOWU3BeeHUs ayamo danna - 1 wT.; y4ebHo-HarnsgHble
noco6us «3anopHo-perynupytollas apmaTtypa» - 4 WT.; y4ebHO-HarnsgHble nocobus
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWrt. Cneynann3nposaHHas

Mebenb: focka (MenoBast) - 3 WT.; CTON NpenojaBatens - 1 WT.; CTON KOMMNbIOTEPHBINA - 1 1WT.; CTyN

npenogaeaTens - 2 WT.; CTON CTYeHYECKNIA IBYXMECTHbIN (LWIT.) - 18 WT.; CKamMbs CTyfleHYecKas

OBYXMeCTHas - 18 wWrT.; nekTopckas TpnbyHa - 1 wr. M


https://znanium.com/catalog/product/1043906
https://znanium.com/catalog/product/429195
http://www.dx.doi.org/10.12737/21024
https://znanium.com/catalog/product/548219
https://znanium.com/catalog/product/356818
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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. METOAWNYECKUWE YKASBAHNA ANA OBYUYAKOWNXCA MO OCBOEHWIO
AvcymnnnHa “KomnpeccopHoe 1 X0N04H/IbHOe 060py0BaHNe” ABNAETCA CAMOCTOSATENbHON ANs
n3yyeHuns. AucumnamHa npenogaetca B BUAe NEeKUMIA U NPpaKTUUYECKNX 3aHATUIA. Ha nekuunsx npu
N3M10XXKEHNN mMaTepuana cnegyeT Nonb30BaTbCA UANKOCTPATUBHLIM MATEPUANIOM, OPUEHTUPOBAHHBLIM Ha
MCMonb30BaHNE MYNbTUMEAUAHOrO NpPe3eHTaLMOHHOro 060pyAoBaHus. Mpu BbINOMHEHUN NPAKTUYECKUX
paboT Mo KOMMPECCOPHOMY 1 X0M04WU/IbHOMY 060pYy0BaHMIO, 06yYatoLLnecs LO/MKHbI N3YYUTb OCHOBHbIE
MeTOo/bl pacyeTta, NONYUNTb HaBbIKM PaboTbl CO CNpaBOYHUKaMU 1 KaTanoramn. O6pasoBaTe/ibHble
TEXHOJ/IOTUN: METOA NPOBNEMHOIO M3/TIOXEHNA MaTepuana, Kak 1eKTOpoM, TaK U CTYAeHTOM;
CaMOCTOATE/IbHOE YTeHUe CTyAeHTaMmn y4ebHOW, y4ebHO-MeTOAMUYECKOM U CNPaBOYHOW UTepaTypbl 1
nocnegytoLiee MCNo/b30BaHe NOYYEHHbIX 3HAHWIA B NPOLECCe BbINOIHEHWUA CaMOCTOATE/IbHOM PaboThl.
B TeyeHune npenofaBaHus gucuMnanHbl “KoMnpeccopHoe 1 X0no04uibHOe 060pyLoBaHme” B Ka4yecTBe
(hopM TeKylLLleil aTTecTaLmMm CTYLeHTOB UCMO/b3YeTCA NPOBeAEHNSA KO/IIOKBUYMOB MO pasfenam
AVCUUNUHBI.

cTp. 12



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA30BAHUSA POCCUNCKOW ®EAEPALLNN

deaepanbHOe rocyaapcTBeHHOE 6H0KETHOEe 06pa3oBaTe/IbHOE YUpPEeXKAeHNE BbICLLETNO
obpasoBaHUA

«AHTapCKUI rocyAapCTBEeHHbIN TEXHNYECKUA
(®Pre0Y BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
« 06 » .

N3menibYeHnE B XUMUYECKOW MPOMbILLJIEHHOCTH

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpensneHa 3a Kadeapoit MallnHbl M annapaTbl XMMUYECKUX NPON3BOACTB

YyebHblii nnaH 15.03.02_'m -22-1,2,3,4.pk
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue
Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 6 3ET
Yacos no yyebHomy 216 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3K3ameHbl 7
ayAUTOpPHbIe 3aHATUSA 85
camocTosTenbHas paboT 104
YacoB Ha KOHTPO/Ib 27

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

CemecTp
(<Kypc>.<CemecTp Ha Kypce>) 7 (41) NToro
Hepenb 17,3

Bua 3aHATwMiA yn enoyn PN
Nexkunmn 34 34 34 34
MpakTnyeckune 51 51 51 51
MToro ayg. 85 85 85 85
ATakKTHas paboTa 85 85 85 85
Cam. paboTa 104 104 104 104
Yacbl Ha KOHTpPO/b 27 27 27 27

MnToro 216 216 216 216
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Mporpammy coctaBun(un):
KTH, cT.npen. ka. MAXI1, Cmonsp A.B.

PeLeH3eHT(bl):
KTH, MMepBblii 3aM. reHepanbHoro gnpekTopa AO «MpKyTCckHunxnmmal», KysHeyos K.A.

Pa6oyvas nporpaMma gucuyuninHbi
N3menbyeHne B XMMUYECKON MPOMBbILINEHHOCTH

pa3paboTaHa B cooTBeTcTBUM ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIV 06pa3oBaTe/ibHbIA CTaH4apT BbiCLIero obpasoBaHus - 6akanaspuar no
HanpaBneHuno nogrotoekn 15.03.02 TexHonornyeckne mawmHbl 1 obopyaosaHue (npmkas MmnHobpHayKm
Poccuu ot 09.08.2021 1. Ne 728)

COCTaB/IeEHa Ha OCHOBaHWUW Y4e6HOro nnaHa:
15.03.02 TexHonornyeckne malwmnHbl U 060pya0BaHUE
000peHHOro y4éHbiM coBeTOM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Pabouas nporpamMmma ogo6peHa Ha 3acegaHun YMC hakynbTeTa

Cpok aelictBus nporpammbl: 2022-2026 yu.r.

Mpeacepatens YMC KTH., gou,., Jle6egesa O.A.
MpoTokon ot 06.07.2022 Ne 06/22
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2.1

2.2

2.3

1L UESTN OCBOEHWA ANCUNTMTNNHDBI
O3HaKOM/IeHMe 06YyYatoLLNXCS C OCHOBAMU KOHCTPYKLMIA, TEXHUUYECKUMM XapaKTepucTukamu,
TeXHONOrMYECKMMM NapaMeTpamMuy v 3neMeHTamMy MalluH U 060pyA0BaHUA AN U3MebYeHUs
mMaTepuanos.

2.3A0AUYN
OBnafieHne 3HaHUSAIMU OCHOBHbIX 3aKOHOMEPHOCTEN NPOLLECCOB, NPOTEKAKLLNX B 4p06BUIKaX,
MeNbHULax;

OBNafieHNe YMeHUAMUN onpefensTb Harpy3ku, BO3HMKaOLLINE B OTAENbHbIX 31eMeHTax MalluH 1
annapaToB B X0fle UX 3KCnayaTauum;

OoBNnageHMe HaBblKaMW NMPOEKTUPOBaTb U NPON3BOANTL pacyeT O60py,ﬂ,OBaHVIFI.

3. MECTO ANcCuunnnHbl BCTPYKTYPE OOIT

Lukn (pasgen) OOMM: 61.B.4B.03.01

3.1
311

3.1.2
3.1.3
3.2

3.2.1
3.2.2

TpeboBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
TexHnyeckas MexaHuKa

MartepuanosegeHue
ConpoTtrBneHne martepmnanos

AVcunMnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE JaHHON AnCUMNANHbLI (MoAyns)
HeoOXOANMO KaK NnpefLllecTBYHLLEE:

MOHTaX 1 PEMOHT TEXHO/IOTUYECKOTr0 060pYA0BaHMA
MoAroToBKa K cAaye M caada rocy1apCTBEHHOI0 aK3ameHa

4, KOMMETEHUWMW OBYYAKOWEIOCHA, POPMNPYEMBIE B PE3YJIbTATE OCBOEHWA

3HaThb:

AVCUNNANHBI (MOAYNS)

MK-2: ¥YMmeTb 06ecneymBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty
TEXHONOrMYeCcKoro o60py0BaHUS

YpoBeHb 1 TexHMYECKy JOKYMEHTALMIO COCTaBNSEMYH Ha 060pyf0BaHUe A1 N3ME/bYEHUS TBEPAbIX

MaTepuanos

YpoBeHb 2 [MpaBuna akcnayatauuu 060pyaoBaHNs ANs 3MenbYeHNUs TBEPAbIX MaTepuanos
YpoBeHb 3 TexHUYECKME XapaKTEPUCTUKU, KOHCTPYKTUBHbIE 0COOEHHOCTU, Ha3HAUYEHUE, PEXMUMbI

YMeTh:

paboTbl 1 NpaBuna aKcnayaTauumn o6pyLoBaHNsa Ans U3MenbYeHUs TBEPAbIX MaTepunanos

YpoBeHb 1 AHaIM3MpoBaTb NapameTpbl paboTbl 060PYA0BaAHUA AN U3MeENbUYEHUA TBEPLbIX MATepManos
YpoBeHb 2 OCYyLEeCTBAATL aHaNM3 NPUYNH O0TKA30B 060py0BaHNS ANA U3MENbYEHNS TBepAbIX

MaTepuanoB

YpoBeHb 3 OcCyLLECTBNATL MEPOMPUATHSA MO NOBbILEHUIO HAAEXHOCTM 060PYA0BaHUSA 415 U3MESbYeHUS

TBEPAbIX MaTepuanos

Bnagets:
YpoBeHb 1 HaBKaMy NPOeKTUPOBAHUA HAJEXHbIX N LONTOBEYHbIX KOHCTPYKLUUA 060pyAoBaHNS A5

N3MENbYEHNA TBEPAbIX MaTeEPUaioB

YpoBeHb 2 HaBblkaMu paboTbl C TEXHUYECKON JOKYMeHTaumelh 060pyL0BaHNA 41 U3MeSIbYeHNA

TBEPAbIX MaTepuanos

YpoBeHb 3 BnageTb MeToAamMu TeXHWUYECKOro 06CNYXMBaHMS 060py0BaHMSA 418 U3MeNbYeHUS TBEPAbIX

MaTepuanos

MK-4: CnocobeH pa3pabaTbiBaTb M NIAHNPOBAaTb BHEAPEHMNE HOBOM TEXHUKN M NepeaoBoii

3HaThb:

TexXxHonormn

cTp. 3
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YpoBeHb 1 TpuHUMUNbI 4EACTBUSA Y KOHCTPYKLUOHHbIE 0CO6EHHOCTY 060pYL0BAHUSA 41 U3MENbYeHUS
TBEPAbIX MaTepunanos

YpoBeHb 2 TexHONOrM4YecKme CXeMbl U3MENBYEHNA W NapaMeTpbl ONTUMKU3ALNU U3MENbYEHNSA

YposeHb 3 CoBpeMeHHOe 060pyA0BaHMe 418 U3MeNbYeHWe TBepAblX MaTepuanos, NMPUHLMMbI AeACTBUA 1
KOHCTPYKLUIO 060pyA0BaHuUs

YMmeThb:

YposeHb 1 [Mpoun3BoAMTb pacyeTbl 060pyA0BaHUA ANA U3MEbYEHUSA TBEPAbIX MaTepnanos

YpoBeHb 2 ONTUMMU3NPOBATL TEXHOMOMMYECKYHO CXEMY MpoLecca N3mesibyeHus

YpoBeHb 3 AHanM3MpoBaTb TEXHUKO-IKOHOMUYECKME MOKa3aTe/in paboTbl COBPEMEHHOI0 060py0BaHNA
N5 U3MENbYEHWA TBEPAblX MaTepranos C Lefibl0 OLEHKN 3PNKTUBHOCTU U3METIbYEHUS

Bnagets:

YposeHb 1 HaBblkaMy NPOM3BOAUTL pacyeTbl 060pyL0BaHMA ANA U3MeNlbYeHNs TBEPAbIX MaTepuanos

YpoBeHb 2 Cnocobamu ONTUMU3ALUN TEXHONOTMYECKNX XapaKTePUCTUK paboTbl 060pyA0BaHUA 4nA
N3MefibYeHNs TBEPALIX MaTepuasnos

YpoBeHb 3 3HaHMSIMM NO3BO/SOLMMU 3KCNyaTUPOBaTb COBpEMeHHOe 060pyJ0BaHME A U3MeNbYEHNS
TBEpP/AbIX MaTepnanos

B pe3ynbTaTe OCBOEHUSA AUCLUNNUHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:
4.1.1 BuAbl MaWnH 1 06opyLoBaHMe 419 U3Me/lbUeHNA U MOMO1a MaTepuana;

4.1.2 0COBEHHOCTU KOHCTPYKLMIA 1 3KCNyaTauun, a TakxKe TEXHUUYECKNE BO3MOXHOCTU Y METO/bI
pacueTa 060pya0BaHus.

4.2 YMeTb:
4.2.1 npou3BOAUTL paluoHanbHbI Nog6op 060pyL0oBaHUA A4NF U3MEbYEHUS MaTepuanos;

4.2.2 noATBepXAaTb NPaBU/IbHbINA BbIGOP MALLUMHbI MHXEHEPHBIM PacYETOM.

4.3 Bnapetb:
4.3.1 MmeToAammn pacyeTOB TEXHO/IOrMYECKOro 06pyAoBaHus, MPUMEHSEMOr0 A8 U3Me/IbYeHUA
MaTepuanos;

4.3.2 TeOpPeTUYECKUMM HaBblKaMU, CBA3aHHBIMMW C TEXHUYECKUM 06BCNYXKUBAHWEM, PEMOHTOM W
aKcnyaTtaumeit TeXHOM0rMYeckoro 060py/40BaHNst U MallVH;

4.3.3 HaBblKaMu1 N0 ONTUMM3ALUUN PaBOTbl MEXAHUYECKOTO M TEXHONOTMYECKOro 060pyA0BaHMS.

5. CTPYKTYPA U COAEPXAHWE ganCcunnimHbl (MOAY NA)
Koga HanmeHoBaHue pa3genos n  Cemectp/ Yacos KomneteH- Jintepatypa WHTe [MpumeyaHue

3aHATKA Tem /BuA 3aHATMSA/ Kypc 11717 paKT.
Pasgen 1 BeegieHve. Llenn n
3afiaum Kypca.
11 Ponb namensyeHns B
XUMMNYECKOW

TexHonormun. /Temal/
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2.1

2.2

CoBepLuUeHCTBOBaHNKE
TEXHONOTMYECKUX
npoLeccos B
NPOn3BOACTBAX
CTPOUTENbHbIX
matepuanos. OCHOBHble
HanpasieHuns
NnepcneKkTUBHOIO pasBUTUA
KOHCTPYKLUWIA MalLIvH Ans
n3menbyeHns. OCHOBHbIe
CNocobbl N3MeNbYeHNS.
Knaccutukayma mawinH
ONA 3MENbYeHns
maTtepuanos. /Jlek/

PacyeT MOLLHOCTM Ha
n3menbyeHue. /Mp/

MMepcnekTnBHaA TeXHUKA
4NA n3MenbYeHns TeepablX
matepuanos. /Cp/

Pazgen 2. O6opyaosaHue A1
M3MeNbYeHVs TBEPAbIX
maTepuasnos

LLlekoBble

apobunku. /Temal/

LLlekoBble ApOOUIIKNA.
KoHCTpyKUumn u
TEXHUYecKue
XapaKTEePUCTUKN, MeTOAbI
pacuyeta KOHCTPYKTUBHO-
TEXHO/IOTNYECKNX
napameTpoB 1 Harpy3okK B
L, EKOBbIX

apobunkax. /Nek/

PacueT L1eKoBOI
ApOOUNKK: pacyeT yrna
3axBaTa Mexay
NOABVXHOW ©
HENOABMXHON LLEKOWA,
yncna KavaHuii
NOABM>XHOW LLLEKMN,
MOLLHOCTU, MPOYHOCTHOM
pacuet. /Tp/

PacueT L1eKOBOI
apobunku. /Cp/

KOHYyCHble 1
3y60BanKoBble
apobunku. /Temal

16

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1
n2.2
31 32
ni1
niz2nz2.1
n2.2
31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

0

cTp. 5
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2.3

2.4

KoHyCHble 1
3y60BankoBble 4POBOUNKMN.
KoHCTpyKUuu 1
TeXHUYecKue
XapakKTepucTuKn, MeTofbl
pacyeTa KOHCTPYKTUBHO-
TEXHO/IOTNYECKNX
napameTpoB 1 Harpy3oK B
KOHYCHbIX 1
3y60BaNKOBbIX
apobunkax. /Nek/

PacyeT KOHYCHbIX "
3y60BanKoBbIX APOOUIOK:
pacyeT yrna 3axsaTta,
NPOU3BOAUTENBHOCTH,
MOLLHOCTKN 3aTpavynBaeMo
Ha gpobneHune n
MOLLHOCTH
anekTpoaBuratens
npueoga Apobunku,
NPOYHOCTHOW pacyeT. /Tp/

PacyeT KOHYCHbIX 1
3y60BanKoOBbIX
apobunok. /Cp/

MNamenbumntenu
pasfaBnnBaroLLero un
nctepatole-
pa3faBnnBaroLLero
pencteud. [Temal

MNamenbumtenu
pasfaBnMBatoLLErO U
ncTepatolLe-
pasgasBnnBatoLLero
penctemsa. CpaBHUTENbHAA
OLEeHKa KOHCTPYKLMNOHHbIX
N 3KcnayaTauNOHHbIX
ocobeHHocTe. /Nek/
PacueT namenbumnrtenei
pasfaBanBatoLLEro U
ncTepatoLLe-
pasgasnnBatoLLero
penctsud. /Mp/

PacueT namenbumnTtenei
pa3jaBnnBatoLLErO U
ncTepatoLLe-
pa3aBnnBaKoLLErO
nevicteus. /Cp/

V3menbumtenn yaapHoro
nevicteus. /Tema/

16

16

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2n2.1

n2.2

31 32

ni1
niz2nz2.1

n2.2

31 32

0

cTp. 6
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2.5

2.6

3.1

MofioTKOBbIE APO6MAKN,

6apabaHHbIe 1
LLleHTpPo6eXHble

MenbHUUbI. Fa30CTpyiiHbIe
namensuuTenn. /Nex/
PacueT MO/MIOTKOBbIX
Apobunok, 6apabaHHbIX U

LEEHTPOOEXHbIX
mMenbHuubl. /Tp/

PacueT MO/IOTKOBbIX
Apobunok, 6apabaHHbIX U

LEHTPOOEXHbIX
menbHuUbl. /Cp/

V3menbumutenu ygapHo-

NCTUpPaKOLLEro
pencteua. /Temal/

BubpaynoHHble,
naaHeTapHble 1

rMpocKonuyeckue
namenbunTenn. /Nex/

PacueT usmenbumntenei
YAApPHO-UCTUPAIOLLErO

nevicteus. /Mp/

PacueT usmenbumnTtenei
YAApPHO-UCTUPAIOLLErO

penctsud. /Cp/

KoHCTpyKUmMY 1
TEXHUYecKue
XapaKTepucTuku
KOMNMOUAHbIX

nsmenbunTenei. /Temal/

KonnonaHble
N3MenbynTenu,
XapaKTepucTuku,

NPUHLKUN AencTBuS,

KOHCTPYKLUN 1
pacuet. /Jlek/

PacuyeT KONNonAHbIX
namenbumntenen. /Mp/

PacueT KonnongHbIx
nsmenbuntenen /Cp/

Pazgen 3. Knaccudmkaums.
Jo3unpoBsaHye 1 cMeLLMBaHme
TBEPAbIX MaTepuasios.

Knaccugpukaymsa

maTepuanos. /Tema/

16

ni1 0
niz2n2.1
n2.2 N2.3

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

ni1 0
niz2n2.1

n2.2

31 32

cTp. 7



Y 15.03.02_TM-22-1,2,3,4.plx cp. 8

OCHOBHbIE CrOCco6bI 7 4 nii 0
Knaccugukaumu. ni2nz.1
"paHynomeTpuyecKuii n2.2
COCTaB TBEPAbIX YacTUL,. 21 32
["poxoyeHue: Tunbl

rPOXO0TOB.

Mmapasnnyeckas

Knaccugumkaums.

BosgyuiHas

Knaccugumkaums.

Jo3nposaHune cbinyynx

MaTepuanoB: KOHCTPYKLUK

nuTaTenen, 103aTopoB..

CmellnBaHue TBepAbIX

mMaTepunanoB: KOHCTPYKLMM

cmecuTeneid. /Nek/

Pacuet byHkKepa, 7 2 nii 0
3aTBopa. /Tp/ niz2n2.1
n2.2n3.1
n3.2
31 32

PacueT GyHKepa, 7 8 nil1 0
3aTBopa. /Cp/ ni2nz.1
n2.2n3.1
n3.2
31 22
Pa3gen 4. MNMepemelLeHne
TBEPAbIX MaTepUasIoB.

4.1 TpaHcopTepb! Ang

CbINYy4mnx
maTtepuanos. /Tema/
JIeHTOYHbIE, 7 4 nil 0
naacTuHYaThble, ni.2nz2.1
CKpebKOBble, BUHTOBbIE, Nn2.2N3.1
BMOpaLMOHHbIe n3.2
TpaHCnopTepsbl. 21 32
dnesaropbl.
MHeBMaTMUECKME
TpaHcnopTupytoLne
ycTpoicTea. /Nek/
PacueT neHTO4YHOrO 7 7 1.1 0
TpaHcnopTepa, ni.2nz2.1
anesatopa. /Tp/ n2.2n3.1

n3.2

21 32
PacuyeTt neHTO4YHOro 7 10 nil 0
TpaHcnopTepa, niz2n2.1
anesartopa. /Cp/ Nn2.2n3.1

n3.2

31 32
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/29K3ameH/ 7 27 nia 0
ni.2n2.a
n2.2
Nn2.313.1
n3.2
31 32

6. ®OH OUEHOYHbLIX CPEACTB

6.1. KOHTpO/NbHbIe BOMNPOCHI 1 3ajaHns
1 Ob6Le cBefeHVa 0 npoueccax U3MeNibYyeHUsA. Buabl n3MenbyeHns B 3aBUCMMOCTU OT pasmepa
yacTuu.
CT1eneHb M3menbyeHus.
CBolicTBa MaTepuanoB: MPOYHOCTb, XPYMNKOCTb M abpasmBHOCTb.
Knaccnukaumnsa mawnH Ana n3mesnbyeHns martepuanos. Buabl Harpysok Ha matepuan.
Teopuun n3menbyeHusa. funoresa M. PuttuHrepa, teopmus Kupnuuesa-Kuka.
Kakue Bbl 3HaeTe Apo6UNIKN?
Kakue Bbl 3HaeTe MefibHULbI?
Kakue Bbl 3HaeTe Apo6UIKN?
Kakue Bbl 3HaeTe MeNibHULbI?

©Woo Nk~ wWD

10. LLlekoBble apobunkn. Knaccuunkaumns WekKoBbiX ApoOUIOK. KOHCTPYKUUK, NPUHLUN AEACTBUS.
11 UeMy paBeH yron 3axsarta LeKOBON Apobunkn?

12. Kakne npefoxpaHuTesibHble YCTPOCTBA MPUMEHSAIOTCA B LEKOBbIX ApPO6UIKax.

13. B kakom cnydyae uenecoobpasHO NPUMEHATb KOHYCHYK ApOOWUIKy?

14. B kakom cniyyae uenecoobpasHO NpUMeHATb 3y60BasikOBYHO APO6UKY?

15. Kakne npegoxpaHuTe/ibHble YCTPOCTBA MPUMEHSAKOTCA B KOHYCHbIX U 3y00BanKOBbIX ApO6UIKaXx.

16. KoHycHble apobunkun. Knaccmukaumsa KOHYCHbIX APO6UIOK N0 TEXHONOTMYECKOMY Ha3HayeHuto.
Knaccugukaumns gpo6bunok no KOHCTPYKTUBHOMY MPU3HaKY - Cnocoby onupaHusa Bana 4pob6sLero
KOHyca. KoHCTpyKLuuu.

17. Bankosble gpobunkn. KoHcTpyKkumun. HegoctaTkn. O6nacTb NpUMeHeHUs.

18. BeryHbl. Cxembl 6eryHos. O6nacTb NPUMEHEHUS.

19. PacueT napameTpoB 6eryHos.

20. Mpon3BOANTENLHOCTL GEryHOB.

21. Opobunku ypapHoro geiicteus. O6nactb npumeHeHus. CTeneHb M3MenbyeHnsa. KoHCTpyKLUn
paboumnx opraHos. MNpuHLUNNANbHbIE CXEMbI YAAPHbIX APO6UIIOK.

22. PoTopHble gpobunku. Knaccugurkaums no TeXHONOrM4ecKoMy HasHavyeHuto. MONOTKOBbIE
OPOBUNKN, KOHCTPYKLUMA.

23. PacueT napameTpoB ApO6GUIOK y4apHOro AeicTBUA.

24, MalunHbl Ang noMmona matepuana. bapabaHHble WapoBble MenbHULbLI. Cxema paboyero npotecca
B 6apabaHHOW MenbHUUeE. [ByXKamepHas LwapoBas Me/ibHuLa.

25. PacueT napameTpoB 6apabaHHbIX MeNbHUL,.

26. LleHTpo6eXHble MeSlbHULbI.

27. Kakaa 13 gpobunok TpebyeT MeHbLUUX 3HeprosaTpar (rnagkosankoBas UaM MOJSIOTKOBadA)?
28. [ns yero HeobxoAnma onpegeneHHas CKOPOCTb 6apabaHHOW MeNbHULbI.

29. O6nacTb NPUMEHEHUS Ta30CTPYNHbBIX U3MeNbYnTeNen.

30. MpenmMyLiecTBa U HEeAOCTaTKNU BMOPALNOHHBLIX U3MENbUYNTENEN.

31. Kakvm 06pa3omM MOXHO YMEHbLIUTb U3HOC paboumx noBepxHocTel 6apabaHHbIX MenbHULL?
32. Kakne OCHOBHble TpebOBaHMA K MeflloWMM Tenam npefbaBasoTCca B U3MENbYMUTENAX YAapHO-
NCTUPAKOLLEro AelCTBUA?

33. MnaHeTapHble U3MENbYUTENN.

34. "Mpockonu4yeckne N3MenbynUTesn.

35. PoTopHble KOMMOUAHbIE U3MENLYUTENN.

36. buccepHble MenbHULbI A9 KONNOUAHOTO M3MESIbYeHus.

37. Knaccuukaumns matepmano. OCHOBHble CNOCO6bI Knaccuukayum.

38. paHyOMeTpUYeCKUin coctaB TBEPAbIX YacTuy,
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39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

["poxoyeHune: TUMblI FPOXOTOB.

Mmapasnnyeckas Knaccugpukauuns.

Bo3aylwHaa knaccugumkayms.

[lo3npoBaHue CbiNy4ynx MaTepuanoB: KOHCTPYKLMW nuTaTenei, [03aTtopos.
CMelmBaHne TBEPAbIX MaTepuanoB: KOHCTPYKLMU CMecUTenen.
JleHTOYHbIe, NnacTUHYaTble, CKPEOKOBbLIE TPAHCMNOPTEPDI.

BuHTOBLIE TpaHcnopTepsl.

BubpaunoHHble TpaHCnopTepbl.

KoBLLOBbIe 3/71€BaTOPLI.

MHeBMaTUYeCKMe TPaHCMopPTUPYHOLLME YCTPOWCTBA.

6.2. TemMbl MUCbMEHHbIX paboT

KypcoBoli npoekT (pa6oTa) y4ebHbIM M1aHOM He NPeayCMOTPEH.

Mpunaraetcs.

6.3. POHJ OLEHOYHbLIX CPeacTB

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

KOI'II'IOKBVIyMbI, 9K3aMeHalOHHbIe o6uneTsl, KOHTPO/IbHbIE 3aaHNA, TECTbI

cTp.10

7. YYEBHO-METOANWYECKOE N NH®OPMALUWMOHHOE OBECNEYEHNE ANCUUWNMNNHBI

nii

ni.z2

nz.1
n2.2

n2.3

n3.1

n3.2

al

32

ABTOpHI,
MoHwnkapos N. U.,
MoHwnkapos C. U.,
PaukoBckuii C. B.
LWep6un C. A,
CanbkoBa A. T.

ABTOpHI,
CupgeHko . 1|
TumoHuH A C,

OcokuH B. .

ABTOpHI,
Mogonnenos E.
B., lemeHTbeB A
V., bageHnkos A
B.

Ma6eu C. B.,
AcnamoB A. A

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTu

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepartypa
3arnasue
PacuyeTbl MalnH 1 annapaTtoB XMMUYECKNX MPOU3BOLCTB
n HeTerasonepepaboTku (Npumepsl 1 3agayvn): yyeb.
nocobue

MallrHbl 419 n3MenbyYeHUa Matepuanos: yyeb. nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
N3menbyeHne B XMMMUYECKOIN NMPOMBILLIEHHOCTH

OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMMUKO-

TEXHONOMMYECKOTO M NPUPOLOOXPAHHOT0 060pyA0BaHNS:

CMpPaBOYHUK : B 3-X T.
MO0NOTKOBbIE MENbHULbI
7.1.3. Metoguyeckue pa3paboTku
3arnasue

MoAbEMHO-TPAHCNOPTHbIE MEXaHW3MbI: Y4ebHoe
nocobme

MoAbeMHO-TPAHCNOPTHbIE MaLIWHbI OnNpefeneHune
OCHOBHbIX MapaMeTpoB ¥ pacyeT: MeTo[. yKas. K
KYPCOBOMY MPOEKTUPOBaHMIO MO AUCLUNANHE
"MoAbEMHO - TPAHCMOPTHbLIE MallnHbI"

M3patenscTBo, rof
M.: Anbha-M,
2008

AHrapck: AI'TA,
2004

N3patenscTBo, rof
M.: Xumnsa, 1977
Kanyra: M3g-80
Boukapesoii, 2002

M.: SHeprus, 1980

N3patenscTBo, rof
AHrapck: AHI'TY,
2020

AHrapck: AI'TA,
2010

NHTepHeT”

CepeHko, O. A Vi3mesnibyeHne Kak cnocob nonyyvyeHns HaHoOpasMepHbIX MaTepranos

[3nekTpoHHbIn pecypc] : meTog. nocobue / O. A CepeHko, J1. M. MonyxuHa. - Mocksa : PNO
MIYAT, 2013. - 33 ¢. - TEKCT : 3NeKTPOHHbINA. https://znanium.com/catalog/product/474732
BoTBuHOB, B. ®. CTponTenbHble MallmnHbI :y4ebHoe nocobue / B. d. boTBMHOB. - MOCKBa :
Anbtamp-MIABT, 2013 - 372 c. - TeKCT : 3/IeKTPOHHbIMA.
https://znanium.com/catalog/product/458618

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHus
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7.3.1.1 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019
CpOK fgeicTtBuma 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemnyeckas nuueHsnsa: cepuinHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

7.3.1.3 Office Pro + Dev SL [[ocyzapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTtens 3 rogal

7.3.2 TlepevyeHb NHPOPMALMOHHbIX CMPAaBOYHbIX CUCTEM
7.3.2.1 WPBNC

7.3.2.2 EAWHOE OKHO AocTyna K MHhopMaLMOHHbIM pecypcam

7.3.2.3 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaynoHHo-aHanntnueckas cucteMa SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHMUYECKOE OBECMNEYEHWE ANCUUNNONNHBI (MOA4YNA)

8.1 Aya. 110, 665830, r. AHrapck, 72 kB-n, A. 19, yuebHblii kopnyc Ne 2. YuebHble ayautopun ans
npoBeAeHNs yyebHbIX 3aHATUIN BCeX BUAOB. TeXHMYecKue cpefcTBa 06yyeHus: nabopaTopHas
YyCTaHOBKa N0 U3YYEHU0 TULAPOANHAMUKIN MCEBAOOKIKEHHbIX Cnoes - 1 wWT.; nabopaTtopHas
YCTaHOBKa N0 M3YYeHWU0 HaCbINMHOW U UCTUHHON NNOTHOCTW AUCMEPCHbIX MaTepuanos u
BbISIB/IEHNE CBOMCTB, HEOOX0AMMbIX A/19 COPTUPOBKM YacTuy, - 1 wT.; nabopatopHas ycTaHOBKa no
nccnefoBaHMio npoLecca HeM30TepMUYECKOro nepeMeLllmBaHnsa - 1 wWT.; nabopaTopHas ycTaHOBKa
N0 U3YYEHMIO Pa3/IMUYHbIX KOHCTPYKLMIA TeNN00O6MeHHMKOB - 1 WwT.; nabopatopHas ycTaHOBKa no
nccnefoBaHuo Tenaoo6mMeHa Npyu TeHeHUM XUAKocTH B Tpybax - 1 wT.; nabopartopHas ycTaHOBKa
“BAnsiHne pasmepa Apo6ALLIMX WApOB Ha MPOM3BOAMNTENBHOCTb 6apabaHHOW MeNbHULbI” - 1 WT.;
nabopatopHas ycTtaHoBKa “OnpefeneHne KpUTUUYECKOW Y4acTOThbl BpalleHMa KOHCONbHOro Bana” - 1
LIT.; nabopaTtopHan ycTaHoBKa “OnpefaeneHne KpUTUYECKON 4acTOThbl BpallleHMs Bana ¢ OfHOWA
COCpPefOTOYEHHOWN Maccol 1 oceBol cunoi” - 1 wrt.; nabopaTopHaa yctaHoBka “OnpegenexHue
Koa(puumeHTa 60KOBOro AaBfeHNs CalbHUKOBOIO YMOTHEHMA” - 1 WT.; My/bTUMeANa NPOEKTOp
- 1wT.; 3KpaH - 1 WT.; MOHUTOpP NpenogasaTens - 1WT.; CACTEMHbIA 610K - 1 WT.; KOMMIeKc (2
LUT.) ay4M0 KONOHOK A5 BOCNpoussedeHuns ayamno garna - 1wrt. Cneymanm3npoBaHHas Mebens:
pocka (menosas) - 1wr.; cTon npenogasaTens - 1 wWT.; CTON KOMMbOTEPHbIA - 1 WT.; CTyN
npenojasatens - 2 WT.; CTON CTYAEHYECKUIA LBYXMECTHbIN (WT.) - 9 WT.; CKaMbs CTyeHYecKas
OBYXMECTHas - 9 WT.; NneKTopckasa TpubyHa - 1 wr.

8.2 Ayp. 401. 665830, r. AHrapck, 72 ke-n, a. 19, yue6Hblint kopnyc Ne 2. Ayautopum ans
camoCTOoATeNbHON paboTbl. Cneynanm3mpoBaHHas mebenb: gocka (Menosas) - 1WT.; CTON
KOMMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yYeHns: MynbTumema
npoekTop - 1 wrt.; aKpaH - 1 Wwrt.; MOHO6I0K - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOAWYECKWE YKA3AHUNA ANA OBYUAKO W MNXCHA MO OCBOEHWUIO
OvcunnnnHa «M3menbyeHmne B XMMUYECKOM NPOMbILLIEHHOCTU» SIBIAETCS CaMOCTOATE/IbHOW ANs
n3yyeHns. AucynnamHa npenogaetcs B BUAE NEKUMUIA U NPAKTUYECKNX 3aHATMIA. Ha nekumnsx npm
N3N0XEHUN MaTepuana cnefyeT Nofb30BaTbCA UANOCTPATUBHLIM MaTepuasiom, OPUEHTUPOBAHHbLIM Ha
NCNONb30BaHUN MYNbTUMEANAHOIO NPE3eHTaLNOHHOI0 060pyAoBaHMA. Mpy BbIMOAHEHUN NPAKTUYECKMX
paboT Mo M3MeNbYeHUIO B XMMUYECKOWA NPOMbILLNEHHOCTUN, 06yYaroLMecs LO/MKHbI N3YUYNTb OCHOBHbIE
MeTOAbl pacyeTa, MONYyUNTb HaBbIKN paboTbl CO CNPaBOMHMKaMK U KaTasioramu. O6pa3oBaTenbHble
TEXHOMIOTUW: METOA NPOBAEMHOI0 M3MI0XEHMA MaTepunana, Kak 1eKTOpoM, Tak 1 06yyaroLwmmcs;
CaMOCTOATe/IbHOE YTeHUe obyyarowmnmmcs y4ebHon, yuebHO-MeTOLMYECKON U CNPaBOYHON NTepaTypbl v
nocnegyoLLee NCnonb3oBaHMe NOMYYEeHHbIX 3HaHWI B NPOLECCe BbIMONHEHNS KOHTPO/bHbIX 3a4aHunii. B
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TeyeHne npenogaBaHns AUCLUUNANHBI «/13MeNlbYeHne B XMMUYECKOM NPOMbILLNIEHHOCTU» B Ka4yecTBe (hopm

TeKyLL el aTTecTayum o6yyaroLMxcs NCNob3yrTCa Takne opMbl, KaK KOMOKBUYMbI, KOHTPO/IbHbIE
3afjaHns 1 TECTbl.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNN

defepanbHOe rocyfapcTBeHHOe 610KeTHOe 06pa3oBaTe/ibHOE YUpeXKeHne BbICLLEro
obpasoBaHuA

«AHTapCKUM rocyaapcTBeHHbI TEXHNYECKUIA
(®rBOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

[4.X.H., npog. CTOMMHA
« 06 » r.

O6opynoBaHune HepTenepepadaTbIBaOLLMX MPON3BO/CTB

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpensneHa 3a Kadeapoit MallnHbl M annapaTbl XMMUYECKUX NPON3BOACTB

YyebHblii nnaH 15.03.02_'m -22-1,2,3,4.pk
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue
Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 6 3ET
Yacos no yyebHomy 216 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3K3ameHbl 7
ayAUTOpPHbIe 3aHATUSA 85
camocTosTenbHas paboT 104
YacoB Ha KOHTPO/Ib 27

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

CemecTp
(<Kypc>.<CemecTp Ha Kypce>) 7 (41) NToro
Hepenb 17,3

Bua 3aHATwMiA yn enoyn PN
Nexkunmn 34 34 34 34
MpakTnyeckune 51 51 51 51
MToro ayg. 85 85 85 85
ATakKTHasa paboTta 85 85 85 85
Cam. paboTa 104 104 104 104
Yacbl Ha KOHTpPO/b 27 27 27 27

MnToro 216 216 216 216



YI: 15.03.02_TM-22-1,2,3,4.plx cp. 2

Mporpammy coctaBun(u):
KTH, goueHT Kadegpbl MAXT, LWWep6buH Cepreit AHATONbEBUY

PeLieH3eHT(bl):
KTH, [epBblii 3amecTuUTeNb reHepanbHoro aupekTopa AO «NpkyTckHNWxummaww», KysHeuos Kupunn
AHaTONbEBUY

Pabouas nporpaMma AUCLUNANHDI
Ob6opypoBaHue HedTenepepabaTbiBako WX NPON3BOACTB

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIi TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHuto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 o6opygosaHme (npmkas MunHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

COCTaBJ/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4Yeckme malunHbl 1 060pyL0BaHME
o0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., aou., Jlebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1

2.2

2.3

1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
thopMupoBaHMe y 06yyatoLLNXCs CUCTEMbI 3HAHWUIA NPOLLECCOB M 060PyA0BaHUS
HeTenepepabaTbiBalOLL X MPOU3BOACTB.

2.3A0AUYN
N3yYeHne TEXHONOMNYECKUX 0CO6EHHOCTE OCHOBHbIX MPOLECCOB MOMYyUYeHUS BAXHENLLNX
NPoAyKTOB nepepaboTKn HedTu;

03HAKOM/IeHWEe C KOHCTPYKLUMUAMY TUMOBbLIX MalIWH 1 annapaTtoB HedhTenepepabaTbiBatOLLINX
MPOM3BO/ACTB;

Npro6peTeHNe HaBbIKOB MHXEHEPHO-TEXHUYECKMX PacYeTOB TEXHOOTMM 1 annapaTos
HeTenepepabaTbiBalOL X MPOU3BOACTB.

3. MECTO AnNcuunninHbl BCTPYKTYPE OOIl

Llmkn (pasgen) OOIMM: 61.B.AB.03.02

3.1
311

3.1.2
3.1.3
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
3.2

3.2.1
3.2.2
3.2.3
3.2.4
3.25
3.2.6

TpeboBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
MpoeKTMpPOBaHNE 3HEPTrO- N pecypcocbeperarLinx Npon3BoACTB

XnMn4yeckoe CONpoTMB/IEHNE MaTepuasoB 1 3almnTa OT KOppo3um
KomnpeccopHoe 1 X0noaunsHoe o6opyaoBaHme

MexaHnKa XNAKOCTK 1 rasa

Teopus MexaHU3MOB U MallUH

TexHW4Yeckas TepMOLAUHAMMKA U TENNOTEXHMKA
TexXHONOorMyeckme KOMMYHUKaLUN B XUMUYECKUX NPOU3BOACTBAX
TexXHONornsa KOHCTPYKLMOHHbIX MaTepuasnos

MartepuanosegeHue

MalUnHHasa MHXeHepHasa rpafuka

Bbicwaa maTtematuka

OpraHunyeckas XuMns

TeopeTnyeckasd MexaHuKa

dunsmka

VcTopma XMMNYecKoro MallMHOCTPOeHUs

AvicuMnanHbl M NPaKTUKK, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbLI (MoAyns)
HEoOXOAMMO KakK NnpefLllecTBYHLLEE:

MOHTaX M PEMOHT TEXHO/IOTMYECKOT0 060py0BaHMA

MoAroToBKa K cAaye M caada rocyfapCTBEHHOr0 ak3ameHa

CUCTeMbl yNpaBieHUs XUMUKO-TEXHOI0TMYECKMMI NpoLeccamu

TexHuueckas gnarHocTuka

MoaroToBka K npouefype 3aluTbl U 3aLMTa BbINYCKHOW KBaNM(UKaLMOHHOK paboThi
Mpoun3BoACTBEHHAS NpaKTuKa: MpeasunaoMHas npakTuka

4. KOMMETEHUMW OBYUYAKOWEIOCA, POPMUNPYEMBDLIE B PE3YJIbTATE OCBOEHWA

3HaThb:

AVCUNNANHBI (MOAYNSA)

MK-2: ¥YMeTb 0becneynBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty
TEXHO/I0TNYECKOro 06opyL0BaHUA

YpoBeHb 1 HOPMAaTUBHO-TEXHUYECKYH JOKYMEHTALMI MO KOHTPO/IO TEXHUYECKOTO COCTOSIHMS,

TEXHUYECKOMY 06CNYXMBAHUIO 1 PEMOHTY TEXHO/IOTMYECKOT0 060pyf0BaHMA

YpoBeHb 2 MeponpusTUS NO MOBbILEHNO HAeXHOCTU TEXHONOTMYeCKOro 060pyA0BaHUS

cTp. 3
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YpoBeHb 3 MeTOAbl KOHTPO/SA Ka4ecTBa PEMOHTHbIX paboT

YMeTb

YpoBeHb 1 06ecneymBaTh BbINOAHEHUE PabOT MO TEXHUYECKOMY OGCNYXMBAHUIO 1 PEMOHTY

obopyaoBaHus

YpOBeHb 2 OCYLLECTBNATL KOHTPO/b TEXHUYECKOTO COCTOSIHNE 060pYA0BaHNSA
YpoBeHb 3 KOHTPO/IMPOBATL MOMHOTY U Ka4eCTBO PaboT MO TEXHUYECKOMY 06C/YXKMBaHUIO

TEXHONOTMYecKoro o6opyaoBaHms

Bnagets:
YpoBeHb 1 HaBblkaMy pa3pabarbiBaTb HOPMATUBHO-TEXHNYECKYHO LOKYMEHTALMI0 MO KOHTPOSIO

Ypose

Ypose

3HaThb:
Ypose

Ypose
Ypose
YMmeTb
Ypose

Ypose
Ypose

TEXHUYECKOr0 COCTOSAHUSA, TEXHUYECKOMY 06CNY)KMBAHUIO U PEMOHTY TEXHONIOIMYECKOrOo
o6opypoBaHus

Hb 2 HaBblKaMW OCYLLECTBNATb aHa/IM3 NMPUUYNH 0TKA30B 060PYAOBaHNS, BECTU CTATUCTUKY
0TKa30B, pa3pabaTbiBaTb MePONPUATUS MOBbILIEHNS HAfEXXHOCTN 060pYyA0BaHMS

Hb 3 HaBblKaMW OCYLLECTBNATb KOHTPO/b 3a BbINOMHEHNEM KayeCcTBa MOHTaXa, KauecTBa
PEMOHTHbIX PaboT 1 06CNYXMBAHNSA TEXHOIOTMYECKOro 060pya0BaHMS

MK-4: CnocobeH pa3pabaTbiBaTb M NIaHUPOBAaTb BHEAPEHME HOBOM TEXHUKMN 1 NepeaoBoii
TEXHONOT UK

Hb 1 OCHOBHOE TEXHONOrM4yeckoe 060pyA0BaHNe NMPOLECCOB, MPUHLUMLI €ro paboThl 1 NpaBuna
TEXHUYECKOW aKcnyaTaunm

Hb 2 nepefoBOW OTEYECTBEHHbIN M 3apy6eXXHbIi ONbIT B 06/1aCTU XMMUYECKOT0 MallUHO- 1
annapaTtocTpoeHus

Hb 3 Ha3HauyeHWe, YCTPOKCTBO HOBOIO COBPEMEHHOIO TEXHONOTMYECKOr0 060pYyA0BaHMS,
npUHLMNa ero paboTbl U NpaBua ero aKcnayaTayuu

Hb 1 NONb30BaTbCA TEXHUYECKON [OKYMEHTALMENR, YnTaTb YEPTEXM, CXEMbI U APYTUe JOKYMEHTI

Hb 2 onpefensaTb 3W(HEKTUBHOCTb BHEAPEHUS HOBOM TEXHWUKN 1 TEXHONOT WA

Hb 3 OCYLLECTBNSATb OMbITHO-KOHCTPYKTOPCKME paboThbl N0 pa3paboTke M BHeAPEeHWO HOBOA
TeXHWUKW 1 TEXHONOT WA

Bnagets:

Ypose

Ypose

Hb 1 HaBblKaMu paboTbl C HOPMATUBHO-TEXHUYECKOW AOKYMEHTALMEN, UNTaTb YEPTEXM, CXEMbI U
APYrue LOKYMEHTbI

Hb 2 MH(oOpMaLmeidl N0 NEPCNEKTUBHBIM KOHCTPYKUMAM HOBOW TEXHUKU U TEXHONOTUSAM

YpoBeHb 3 CNOCOGHOCTbLIO OCYLLECTBASATL pa3paboTKy M peanusaluto NiaHOB BHeAPEHUS HOBOW TEXHUKM

B pesy
4.1
411
4.1.2

4.2
421

422

4.3
43.1

N TEXHOMOTNN

NbTaTe OCBOEHUSA AUCLUNNNHBI 00yYatoLmiics JOMmKeH

3HaThb:

OCHOBHble MeTObl MeXaHWYECKMNX PacyeToB TEXHOIOMMYECKMX annaparos
HedTenepepabaTbiBalOLWNX NPON3BOLCTB;

OCHOBHbI€ npouecchl 1 annapaTbl NPOU3BOACTB HepTenepepaboTKM, YCTPOMNCTBO M MPUHLMMbI
paboTbl 060pPYyA0BAHMA U MeTOAbl MHTEHCU(IMKALUM TEXHONOTUYECKUX MPOLLECCOB.

YMeTb:

MCNO/Mb30BaTb Ha NPaKTMKe COOTBETCTBYIOLLME annapathbl Npu pa3paboTke TEXHONOTMYECKUX
npoLeccos;

Nnosib30BaTbCA METOAUYECKMMU M HOPMATUBHLIMU MaTepuanamu, ctaHgapTaMmm U TeXHUYeCKUMU

YCNOBUAMW NPU NPOEKTUPOBaHMUM NPOLLECCOB M annapaToB HedhTenepepabaTbiBaOLLNX
MPOM3BOACTB.

Bnapgetb:
NPUMEHEHMEM TEOPETUYECKUX MONOXKEHWNIA TMAPOMEXaHWNKK, TEMN0- U MaccoobMeHa B npoleccax
Npon3BoACTBa HE(hTENPOLYKTOB A1 TEXHOIOMMUYECKUX pacyeToB 060py0BaHUS;

cTp. 4
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cTp. 5

4.3.2 MeToAammn MHXeHepHbIX pacyéToB, CBA3aHHbLIX C BbIGOPOM COOTBETCTBYHOLLEN0 060PYL0BAHUS;

4.3.3 oopmIeHMEeM TEXHUYECKOI JOKYMEHTALUW, CBA3aHHOM C MCMOMb30BaHWEM TMAPOMEXAHUYECKMX
YCTPOWCTB, TEMNN0- U MacCOOGMEHHbIX annapaToB B NPOM3BOACTBEHHbIX NpoLieccax.

Koa
3aHATUA

11

5.CTPYKTYPA N COAEPXAHWE gancunnimHbl (MOAY NA)

HanmeHoBaHVe pa3fenos u

TeMm /Bug 3aHATUSA/
Pasgen 1 TeMbL ANCUMNINHBI
1 BUbI 3aHATUI
KOHCTPYKUMOHHbIE
marepuansl,
npuMeHsieMble B
XUMUNYECKOM
MalunHocTpoeHum /Temal

Yrnepoguctble cTaniu:
cocTaB, Mapku,
npumeHeHue. UyryHsl:
pPa3HOBUAHOCTM, MapKu,
NpUMeHeHe.
JlernpoBaHHbIe CTau:
pPa3HOBUAHOCTM, MapKu,
NpUMeHeHe.

LiBeTHble MeTanbl n
CnnaBbl HA X OCHOBE:
Mefb, LWHK, antoMUHWIA,
CBUHeL, HUKeNb, TUTaH.
HemeTannnyeckune
MaTepuanbl: Kepamuka,
(hapdgop, acbect, cTekno,
rpaHuT, 6asanbT.
OpraHunyeckune
mMaTepuasnsl: Aepeso,
naacTMacchl, Pe3uHsbl,
MeTakKpunarhl,

KOMMO3NTHbIE MaTepuanbl.

TennonsonaynoHHbIE
maTepuansi.
HeopraHunyeckue n
opraHu4yeckue: acbecr,
MUHepanbHas un
cTeknoBaTta, NpoobkKa,
TOpMsAHas KPOLLKa,
BOJIOKHUCTble MaTepuabl
M KOMMNO3UTbI Ha NX
OcHoBe. PacueTt
Tennoun3onsayumn
obopypoBaHue u
Tpy6onposozos. /fek/

Cemectp/ Yacos

Kypc

2

KomneTteH-
Lun

MK-2 MnK-

NunTtepartypa

niz2n2.1
n2.3
31 32

NHTe
pakKT.

0

MpumeyaHue
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CoBpemeHHble 7 16
KOHCTPYKLMWOHHbIe
maTepuanbl,
NPMMEHsEMbIE B
XMMUYECKOW
NMPOMbILLNEHHOCTH U
Cnocobbl UX NONyYeHUS
CsolicTBa
KOHCTPYKLNOHHbIX
mMaTepuanos

ICp/

Koppo3us meTannios n
cnnasos /Tema/

Buabl Koppo3uu: 7 2
3N1eKTPOXNMMYECKan
KOppO3us, XMMMYyeckKas
Koppo3ns. CKOpoCTb
Koppo3uun. Bugb
KOPPO3NOHHbIX
paspyLUeHuii: cnaowHas
KOppo3uns, MecTHas
KOppo3us, ToHeYHas
Koppo3u4,
MEXKPUCTaNIMTHas
Koppo3u4, Lienesas
Koppos3us.

Cnocobbl 60pb6bLI €
KOpPpO3Mel: NpuMeHeHne
CTOMKMNX
KOHCTPYKLMNOHHbIX
maTepuanos; co3faHune
3alWMTHBIX MOKPbLITWUA,
nprvMeHeHune
3N1EKTPOXNUMUNYECKUX
MeTOZL0B 3alnThbl.

/Nek/

OIeKTPOXUMUYecKne 7 18
MeTOAbl 3auThl
obopypoBaHusa oT
Koppo3un. MpoTeKTopHas
3awmTa. 3aluTHbIe
MOKpbITUA 060pYyL0BaHMUA
0T KOppo3uu

/Cp/

MexaHun4yeckune pacyeTsl
TEXHONOrMYECKOro
ob6opyposaHus /Temal

MK-2 MnK-

MK-2 MnK-

MNK-2 MK-
4

niz2n2.1
n2.3
31 32

niz2nz2.1
n2.3

niz2n2.1
n2.3

0

cTp. 6
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OCHOBHble pacyeTHble 7 6 MK-2 MnkK-
napameTpbl 1 4
MPOYHOCTHbIE

XapaKTepUCTUKM

maTepuana XMMn4ecKom
annapartypsbl. PacueTbl Ha
MeXaHUYeCKy MpPoYHOCTb
ob6eyaek Kopnycos
annapartos. PacyeTsbl Ha
MeXaHUYeCKyt MpPoYHOCTb
KpbILEK U AHNLL,
annapatos. Mogb6op
CTaH4apTHbIX 31eMEHTOB
annapatoB. ®naHubl: BULbI
M KOHCTPYKLMKN. Buabl
YNAOTHEHNI 1
NPOKNaZ0YHbIA MaTepuarn.
PacyeTbl TONICTOCTEHHbIX
annapartos.

Onopsbl annapartos.

/Nexk/

OnpepeneHune 7 10 MK-2 MNnkK-
XapakTepucTuK cTanen no 4
TEXHONOTMYECKUM
napameTpam paboTbl
ob6opyaoBaHusi. Pacuet
TONUMHbI 06eYaKkn
annapara, Harpy>XeHHoro
BHYTPEHHVM U BHELUHUM
[aB/IEHNEM C YYEeTOM
ocnabnaumnx 3NeMeHTOB.
PacueTbl TONIWMHbI AHULY
M KpbILWEK annapaTos,
Harpy>eHHbIX
BHYTPEHHVM U BHELLUHUM
[aBNEHNEM, C YY4ETOM
0CNabNsaLNX 3NEMEHTOB.
Bbi6op n pacuer
(hnaHLEeBbIX COANHEHNA.
PacyeTbl TO/ILMHbI CTEHKK
TONICTOCTEHHbIX KOMOHHbIX
annaparoBs. Pacuer
KO/IOHHbIX annapaToB Ha
BETPOBYIO Harpysky.
PacueT ceicMMYECKOW
YCTOMYMBOCTU KONOHHOW
annapatypsbl. /p/

Tennoo6bMeHHas
annaparypa /Tema/

niz2n2.1
n2.3

niz2n2.1
n2.3

0

0

cTp. 7
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OCHOBHbIe KOHCTPYKLUK
peKynepaTuBHbIX
TEn1006MEHHVKOB:
KOXYyX0Tpyb6uaTble, Tpyba
B Tpybe, NnacTuH4aThle,
3MEEBUKOBbIE, O/10UHbIE.
MeToaunka
TEXHO/I0MMYECKOro
pacuyeTa TenJ006MeHHbIX
annaparos.
MexaHn4yeckue pacyeTbl
TennN006MeHHOro
060pyA0BaHUA C YUYeTOM
TemnepaTypHbIX
pacluupeHunin. /Nek/

OnpegeneHune TenaoBo
Harpysku; pacuet
NMOBEPXHOCTUN OXNaXAeHNs
KOHAeHcaTopa
aTMOC(EePHOM KONOHHBI.
MeToabl pacyerta
KOMMEHCaTopoB
TEPMUNYECKUX YANNHHEHWA
B T€M/I006MEHHMKAX
XKECTKOW

KOHCTpYKuun. /Tp/

Oco6eHHOCTH NpoLeccoB
TennoobmeHa B annapaTax
C MelLankamu un
MCeBL0OXKVKEHHbIM
cnoem. KoHCTpyKLUun
Tens006MeHHOM
annapatypbl. Annapartsl
BO34YLUHOIO

oxnaxgeHus /Cp/

lMpuMeHeHWe OrHEeBOro
oborpesa /Tema/

4 MNK-2 MkK-
4

10 MNK-2 MK-
4

18 MNK-2 MkK-
4

niinz.i
Nn2.3 N2.4
33

ni3nz.i
n2.3

niinz.i
n2.3 n2.7
33

0

cTp. 8
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1.6

MeTo4bl OrHEBOIO 7 4
ob6orpeBa, KOHCTPYKLUK
Tpy64aTbiX rneyen.
OcCHoOBHbIe
XapakTepucTuKu
Tpy6yaTbIX Meyeil:
Tennonpou3BoOANTENIbHOCT
b, TENJIOHANPAXKEHHOCTb,
KO3(h(PULMEHT MONE3HOr0
fencTBus. PacueTsl
ropeHuns Tonnmea:
onpejesieHne TenaoThbl
cropaHuvs TonuBea;
onpegeneHne pacxoja
BO3[yXa Ha ropeHue
TONNUBA; OnpejesieHne
cocTaBa M Konu4yecTsa
[AbIMOBbIX ra3oB. /Jlek/

OnpegeneHne NonesHoMm 7 10
TEN/I0BOMN HarpysKku
Tpy6yaToi neun npu
pas/IMYHbIX BapuaHTax ee
npumeHeHns. Pacuet
npowecca ropeHus
TON/IMBA N OnpejenieHne
cocTaBa bIMOBbIX ra3oB.
PacyeTbl KOHBEKTUBHON ©
PafnaHTHOW CeKL Ui
Tpy6uaToii (hakenbHOM
neyu 1 neyn c
N3nyYaroLWmnmMm cTeHKaMm
Tonku. /Mp/

KOHCTPYKTUBHbIE 7 18
pPasHOBUAHOCTHU

TpybyaTbIX neye.

Oco6eHHOCTM pacyeTa

TpybuaTbIX neyeii ¢

naHe/IbHbIMUW FOpesiKaMu.

PeakuWOHHbIe TpybuaTble

neuwn. /Cp/

PeakUnoHHOe

060pyAoBaHMe NPOLECCOB
He(TenepepaboTku /Tema/

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

niinz.i
n2.3 n2.5
n2.6

ni1
niz2n2.1
Nn2.3 N2.6

niinz.i
N2.3 N2.6

0

cTp. 9
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MaTepuanbHble n 7 8 MK-2 MnK- ni1 0
TensoBble 6anaHchl 4 nisnz2.1
peakToOpHOro Nn2.3 N2.4

o6opyaoBaHus. OCHOBHble
KOHCTPYKLWUWN PeakTopoB 1
peakTopHoO-
pereHepaTuBHbIX 6/10K0OB
KaTanTUYeCcKmx
MpPOLLeCcCcoB: peakTopsbl
KaTa/MTM4ecKoro
KPeKWHra; peakTopHO-
pereHepatopHble 6/10Ku;
peakTopbl pUOpPMUHTa U
rMAPOreHN3aLNOHHbIX
MpPoLEeCcCOB akCUanbHOro 1
pajunanbHOro Tmna,;
KOHCTPYKLMMN peakTopoB C
nepemMeLlnBaKoLWMu
ycTpoicTBamMu.

PacueTbl peakLNOHHbIX
neyei N peakTopoB
TePMUYECKMX NPOLECcCcOoB
He(hTenepepaboTKu:
pacyeT neyHbIX 3MeeBUKOB
N PeakToposB
TEPMOKPEKUHTa,;
0C06EHHOCTM pacyeTa
neyer NMponusa; pacyer
peakTopoB YCTaHOBOK
3aMefl/IeHHOro KOKCOBaHuA
He)TAHbLIX OCTATKOB.
PacueTbl peakTopoB
KaTanTUYeCcKmx
MpoLLeCcCcoB: pacyeT
peakTopoB pUhOpPMUHra ¢
HenoABVXHbIM C/I0EM
KaTanmsaropa; pacyeTbl
NN T-peakTopa u
pereHeparopa yCTaHOBOK
KaTa/MTNyecKoro
KPeKWUHra; pacyeTsbl
PeaKkTopOB rMAPOKPEKNHra
n rugpoouncTku. /Nek/
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OnpegeneHne BpeMeHu 7 8 MK-2 MnK- nisnz2.i 0
TEPMOKPEKUHTA U A/INHbI 4 Nn2.3 N2.6
neyHoro smeeBunka. PacueT na2.7
o6bema u onpegeneHue
pasmepos
HeoborpeBaemoi
BbIHOCHOI Kamepbl
YCTaHOBKM
TEPMOKPEKMHIra masyTa.
PacyeT OCHOBHbIX
pasmMepoB peakTopa
3amef/1IeHHOro
KOKCOBaHuA. Pacuet
pafMaHTHOW Kamepsbl rneymn
nuponusa. CoctasneHue
maTepuanbHoOro 6anaHca
peakTOpHOro 6/10Kka
YCTaHOBKWN pUHOPMUHTa
6eH3nHa n onpegeneHne
OCHOBHbIX pa3mepoB
peakTopos. Pacuyer
peakTopHo-
pereHepaTMBHOro 6/10Ka c
NMPT- peakTopoMm
KaTalMTUyecKoro
KpekuHra. Pacuer
peakTopa rmapooYnCTKM
[V3eNbHOro Tonnea
yCTaHoBKW J1-24. Pacyet
KacKaZHoro peakropa
aNKNIMpOoBaHNA
n306yTaHa

6ytuneHom. /Mp/

CoBpeMeHHble 7 16 MK-2 MnkK- nil 0
KOHCTPYKLUK 4 nisnz.1
peakuMOHHOro N2.3
o6opynoBaHus,

NPUMeEHAEMOro B

He(hTenepepaboTKe.

AnnapartypHoe

ohopMneHmne cxem

COBPEMEHHbIX

TEXHO/IOTMYECKNX

npoueccos

HedpTenepepaboTKu:

afKunnpoBaHue,

n3omepusaund. PeakTopHo

-pereHepaTopHble 6/10KK

yCTaHOBOK

KaTalmTUyecKoro

KpekunHra. CoemeLleHue

npoL,eccoB TepPMUYECKOT0

KpPeKMHra c rasmukaymen

«AnHaKpeKnHr». /Cp/
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1.7

Annaparypa gns
pasfeneHns HeTn U
NpoAyKTOB
He(TenepepaboTku /Tema/
MeToabl pasgeneHus
CbIpbA 1 NPOAYKTOB
He(hTenepepaboTKu:
(hm3nyeckmne, prsnko-
XUMUYECKME U
XUMUYECKME METOAbI.
MeToaukmn pacyerta
PEKTUDUKALNOHHbLIX U
OTNAPHbIX KOJIOHH: OT
Tapesnku K Tapesnke; no
KNOYeBbIM KOMMOHEHTaM;
Mo NceBAOKOMOHEHTaM.
CneunanbHble MeToAbI
pasgeneHuns XXuaKmx
HedTenpoAyKTOB:
a3e0TpOnHas NeperoHka,
9KCTPaKTUBHAsA NeperoHka.
OcobeHHOCTH
KOHCTPYKLNA
PEKTUPUKALMOHHBIX
KOMOHH ANd pasjeneHuns
CNIOXHbIX CMECEWA.
CNnoXHble KOMOHHbI K
KO/IOHHbI C
NPOMEXYTOYHbIM
opoLueHuem. /Nek/

CocrtaBneHue
MaTepuasbHbIX U
TennoBbIX 6anaHCoOB
CMIOXHbBIX KOJIOHH.
OnpegeneHune yncna
TEOpeTUYeCcKNX Tapenok B
CNOXHbIX KONOHHAX
PEKTUMUKALNN HEDTU 1
HeTenpoAyKTOB.
MapaBnMYeCcKunin pacyet
CNIOXHbIX KOJIOHH ©
onpefeneHne ymcna
L0eNCTBUTENbHBIX Tapesok.
PacueT aKCTpaKLMOHHOM
KOIOHHbI YCTaHOBKM
CEeNeKTUBHOW OYNCTKM
macen. Pacuer
KpucTannusartopa
HU3KOTeMMepaTypHOW
JenapanHnsayun macen.
PacueTsl npoueccos
pasgeneHns
rMapoMexaHn4yecKmnx
cuctem. /Tp/

4

9

MK-2 MnK-

MNK-2 MkK-
4

niinz.i

Nn2.3 N2.4
n2.s
24

ni3nz2.i
Nn2.3 N2.6
na2.7

0

0

cTp. 12
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Tunbl KOHTaKTHbIX 7 18 MK-2 MNnkK- niinz.ai 0
YCTPOMCTB KONOHHOIO 4 Nn2.3 N2.6
obopyaoBaHus. n2.7
KoHcTpyKLumnun 24

cenapaTopos A/is
pas3feneHns CUCTem
KNAKOCTb-ras. Y CcTaHOBKa
feachanbTm3aunm rygpoHa
nponaHom. Ocob6eHHOCTH
MeM6paHHbIX NPOL,EeccoB
pasfgeneHns
BOLOPOACOAEPXKALLNX
YrNeBOAOPOLHbIX ra30B.
YcTtaHoBka Megan. Tunbl
1 CBOMCTBA TBEPLAbIX
COp6EeHTOB, MPUMEHSEMbIX
B HethTenepepaboTKe.
OuuncTKa He(hTenpoLyKTOB
TBEPAbIMM
copbeHTamu. /Cp/

1.8  Tpy6onposoabl u
apmartypa yCcTaHOBOK
HedTenepepaboTkn /Tema/

HasHaueHue 7 2 NK-2 NK-  N1.4n2.1 0
Tpy60NpoBOA0B, pacyeT 4 n2.2 n2.3
JnameTpa Tpybonposoaa, n2.8
onpegeneHne

rMAPaBINYECKMX

CONPOTUB/IEHWIA B
TpybonpoBoae. Buabl
MeCTHbIX COMPOTUBIIEHWNI
M UX yYeT Npu pacyete
rMApPaBaNyYecKoro
COMpPOTMBEHUSA
Tpy60NpoBOAOB.
KOHCTpYyKLMKN BEHTUNEN,
KpaHOB ¥ 3aJBUXEK.
MpuMeHeHMe 3aN0PHOI U

perynmpytoLlen

apmarypesl. /Nlek/

OnpegeneHune 7 2 MK-2 NK-  11.302.1 0
ONTUMAaNILHOIO gMaMeTpa 4 n2.3

Tpy60npoBoA0B 414
nepeKkayky HegTH u
He(hTenpoAyKTOB.
MeTognka pacyeTa
rMApaBnNyecKoro
COMPOTUBNEHMNA
Tpy60NpPOBOLOB C y4YeTOM
rMApPaBANYecKmX u
MeCTHbIX
conpoTtusneHuii. /Mp/
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19 MepekaunsatoLee
obopypoBaHue
He(TenepepabaTbiBalOLLLNX
npoun3eoacTs /Tema/

KoHCTpyKUMY annapaTos 7 2 MK-2 MnK- ni3nz2.i 0
NS NePeKayKn XNAKOCTel 4 N2.3 N2.4

1 rasos. Buabl Hacocos. 35
OcCHoBHbIe

XapakTepucTUKN HacoCOoB
pasIM4YHOro Tuna.
CoBMmecTHas paboTa
Hacoca 1 ruapaBnnyeckon
cetn. KomnpeccopHoe
ob6opypoBaHue. /Nek/

PacueT rmapaBnmyeckonm 7 2 MK-2 MNkK- ni.3nz2.1 0
CeTM 1 NOAOBOP HACOCHOIO 4 n2.3
ob6opyaoBaHus. Pacuet
Hanopa u
NPON3BOANTENBHOCTH
Hacoca.
Mp/
/9k3ameH/ 7 27 NnK-2 NK- 111 11.2 0
4 ni3 nia
nisn2.1
n2.2 n2.3
n2.4 n2.5
n2.6 n2.7
n2.8
31 32 33
34 35

6. POHA OLEHOYHbLIX CPEACTB

6.1. KOHTpPO/ibHbIE BONPOCHI 1 33aHuns

. CocTaB U MapKu yrnepoanucTbiX cTanei.

. CocTaB 1 MapKu 4yryHa.

. MpumeHeHne yrnepogucTbiX CTanein n YyryHos.

. lervpytouime anemMeHTbl NErMpoBaHHbIX CTanein n nx 0603HaveHme.

MpuMeHeHNe Nernpyowmnx cranei.
MpuMeHeHe Meamn 1 ee CNNaBOB.

. ANIIOMVWHWIA 1 CNNaBbl Ha ero OCHOBE.
. Hukenb v tutaH.
. HeopraHnyeckue matepuansi.

. MnacTmacchbl B XMUYECKOM MALNHOCTPOEHUN.

. KOMNo3uTHbIe maTepuansl.

. OCHOBHbI€ BUAbl KOPPO3MM XMMMNYECKOT0 060pya0BaHMS.

. Bnabl KOPpO3MOHHbIX pa3pyLleHNin MaTepmanos.

. [1prMeHeHMe 3alMTHbLIX NOKPbLITUIA B 60pbbe C KOPPO3MENi.

. MpoTeKTOpHas 3alinTa METaNIMUYECKNX MaTepmasnos.

. Ponb Tennon3onaumnm XxMMmnyeckoro o6opyaoBaHus.

. Matepuanbl, NpMMeHseMble B Ka4eCTBEe TENI0MN30MALMOHHbIX NMOKPbITHIA.
MeToabl pacyeTa TONWMHbI TENON30NALMMN.

OCHOBHbIe TEXHOIOTMYECKME MapaMeTpbl, UCNO/b3yeMble B MEXAHUYECKMX pacyeTax 060pyAoBaHuS.
. MeToguka pacyeTa TOHKOCTEHHbIX 06e4aek Ha BHYTPEHHee [jaB/eHue.
. PacueT o6eyaek Ha yCTOWYMBOCTb NPU HAPYXXHOM AaBlEHUN.

cTp. 14
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22. KOHCTPYKLUMM OHULL U KPbILEK N UX MPUMEHEHMe.
23. PacyeT anIMNTUYECKNX U CHREPUYECKNX SHULL, HATPYXKEHHbIX BHYTPEHHUM [aBNeHneMm.
24. OCcob6eHHOCTY pacyeTa AHUL, Ha YCTONYMBOCTb MOA HAPY>KHbIM AaBNeHUEM.
25. BeTpoBasa Harpyska Ha KOJloHHOe 060pyJoBaHMe 1 OCHOBbI ee pacyeTa.
26. CelicMmnyeckas ycTon4mBoCTb 060pyA0BaHUS.
27. Bbl60p KOHCTPYKLMIA ornop 060pyaoBaHums.
28. KOHCTpYKLMMN KOXYXOTpYy6UaThiX TENI006MEHHMKOB.
29. MeTobl KOMNEHCALNn TeMNepaTypPHbIX pacliMpeHnin B TeNJI00OMeHHMKAX XXeCTKOro Tmna.
30. TennoobmeHHMKM Tuna Tpyba B Tpy6e, CnvpanbHble U NiacTUHYaTbIe.
31. OCHOBHbIe CTaAuM TENIOBOMO pacyeTa Tens006MeHHONW annapatypbl. OnpegeneHne NOBepPXHOCTH
Tensonepefayu.
32. OnpegeneHne TeMnepaTypHbIX HaNpsHXKEeHNI B KOXKYXOTPYBUaTbIX TenN006MeHHUKaX.
33. Oco6eHHOCTM pacyeTa TO/ICTOCTEHHbIX annapaTos.
34. KOHCTPYKLMKY WTYLEPOB 1 NaTpyoKOB annapaTos..
35. JTloKn 1 nasbl.
36. Pa3HOBMAHOCTM KOHCTPYKLUMIA Tpy6UaTbIX Meyer no cnocoby Harpesa.
37. YcTpoicTBa ANa CKuUraHms Tonamea.
38. MeTofbl KpenjeHa n coefMHeHNA TPy6 B NeYHOM 3MEEBUKE.
39. OCHOBHbIe Moka3saTenn paboTbl TPy6UaTbIX Neyeil.
40. TennoTa cropaHuns TonamMea N MeToAbl ee onpeaeneHus.
41. PacyeT nonesHOl TENIOBOM HarpysKku neyu.
42. PacyeT npouecca ropeHus Tonansa.
43. OnpegeneHne coctasa U 3HTaNbMUM AbIMOBbLIX ra30B.
44. MeTofbl pacyeTa pagnaHTHON Kamepbl.
45. PacyeT Kamepbl KOHBEKL MWW,
46. MpUHUUNBI COCTABNEHUSA MaTepuasbHbIX U TENNOBbIX 6anaHCoOB peakLMOHHOro 060pyaoBaHusA
npoueccoB HeghTenepepaboTKu.
47. KOHCTPYKUUN PeakTopoB FMAPOreHn3aLMoHHbIX MpoLeccoB v puopMmnHra 6eH3nHoB.
48. BapunaHTbl 0(hOpM/IEHNSA PEAKTOPHO-PereHepaTopHbIX 6/10KOB YCTAHOBOK KaTa/IMTUYECKOrO KPeKuHra.
49. KOHCTPYKLUUN PeakTopoB M pereHepaTopoB HernpepbiBHbIX MPOLECCOB KaTa/IMTUYECKOT0 KPEKMUHTA.
50. KOHCTPYKLMM peakTopoB C nepemMeLlnBatoLLLMMK yCTPOMCTBAMM.
51. MeToabl OnpeaeneHns OCHOBHbIX Pa3MepoB peakLMOHHbIX 3MEeBNKOB 1 PEaKTOPOB MPOLECcCoB
TEPMOKPEeKUHTra.
52. PacueT peakTopoB MnpoLeccoB NPon3BOACTBa HEPTAHOIO KOKca.
53. MeToabl pacyeTa OCHOBHbIX Pa3MepOB PeaKTOPOB rMAPOreHn3aLnoHHbIX NPOLECCOB.
54. PacyeT peaKTOpoB C MeXaHUYeCKNMU MepemMeLLnBatoLWL MMM YCTponCTBamu.
55. Pa3feneHne MHOrOKOMMOHEHTHbIX XXUAKUX CMeCeil MeTOAaMMN MePeroHKu.
56. CnoxHas peKTU(nKaLMoHHas KOMIOHHa.
57. MNpumeHeHne LUPKYNALUOHHOTO OPOLUEHMSA B KOJTOHHAX NEPETOHKM HEeTH.
58. MeTof onpefeneHns yncna TeOPeTUUYECKNX TAPENIOK - OT Tapenku K Tapesike.
59. MeTog onpefeneHns yncna TeOPeTUUYECKNX TAPEIOK MO KNHOYeBbIM KOMMOHEHTAM.
60. MeTof onpefeneHns yncna TEOPETUYECKNX TapesioK Nno nceBgoKOMMNOHEHTaM.
61. CxeMmbl a3e0TPOMNHONM NeperoHKN ¢ UCTUHHBIM U TeTepoaseoTpPornom.
62. SKCTpaKTMBHaA NepPeroHkKa u ee cxema.
63. OnpegeneHne guameTpa Tpy60NpoBOAOB M LUTYLEPOB.
64. OCHOBHbIE 3/1eMeHTbl TPY60MPOBOLHON apMaTypbl: BEHTUN, 3afBWKKN, KnanaHbl.
65. YCTpOWCTBO M NPUHLMN paboTbl NOPLUIHEBONO M LEHTPOOEXXHOI0 HacOCOB.
66. Moabop HacocoB ANs paboTbl Ha rMAPABANYECKYHO CXEMY.
67. Y NNOTHEHNA BbIXOL0B BaNOB HAaCOCOB: Ca/lbHUKOBbLIEe U TOPLIEBbIE.
68. KOHCTPYKLMY NOPLUHEBLIX U LLEHTPO6GEXHbIX KOMMPECCOPOB.
69. PoTaumnoHHbIe KOMNPECCcopsl.
6.2. Tembl MMCbMEHHbIX paboT
1. ATmocepHblii 610K ycTaHOBKM MK-3.
2. BakyyMHbIii 610K ycTaHOBKM TK-3.
3. BNoK KaTanMTNYECKOro KpekmnHra yctaHosku MK-3.
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4. YCTaHOBKa KaTaJIMTUUYecKoro puopmMunHra.

5. YcTaHOBKa nony4vyeHus 6GUTYMOB.

6. MpefenbHbIR 610K yCTaHOBKN TPY .

7. HenpepfenbHbli 6/10K yCTaHOBKU DY,

8. YcTaHOBKa 3amMe/l/IeHHOro KOKCOBaHUA He(TAHbIX OCTaTKOB.
9. YcTaHOBKa feacanbTusauum rygpoHa nponaHom.

10. YCcTaHOBKa CENEKTUBHON OUUCTKM Macen (HeHONOM.

11. YCcTaHOBKa rMAPOOYNCTKM AN3ENLHOI0 TOMN/NBA.

12. Y CTaHOBKa r'MApo0YNCTKN Macer.

13. YcTaHoBKa genapaguHu3anum macen pacTBOpUTENAMN.

14. YcTaHoBKa n3omepusaunn gppakumm HK-70°C.

15. YcTaHOBKa KaTa/IMTUYeCKON NapoBOil KOHBEPCUMN YINEBOJOPOAHbIX ra30B.
16. YcTaHoBKa rnpooyncTkm 6eH3nHoBom pakuum 130-KK.

17. YcTaHOBKa NONyyYeHUs MeTUN-TPeT-6yTUNOBOro adupa.

18. YcTaHoBKa rMapo0YNCTKN AU3ENLHOI0 TOMN/INBA.

19. Ctagma cnHTesa MeTaHoa-cbipLa B NPON3BOACTBE MeTaHo/a.

20. Y3en pekTugmkaLum metaHosa - cbipua B NPOU3BOACTBE METaHO/a.
21. CTtagms oKcMpoBaHus B NPOU3BOACTBE OYTUIOBLIX CMPTOB.

22. Cragns rugprpoBaHuns CbipblX Mac/faHbIX anbiernios.

23. Bnok pekTugmkayum 6yTaHon0B B NPOU3BOACTBE OYTUMIOBLIX CNMPTOB.
24. CTagma cnHTesa MeTUIaMMUHOB.

25. Cragns pekTudumkayum MeTUIaMmuHOB.

26. YcTaHOBKa pUdopMUHTa YIrNeBOLOPOLHbIX ras3os.

27. Cragua nuponusa ycrtaHosku 3I1-300.

28. Bnok pasgeneHns aTaH-aTUNEHOBON pakyun yctaHoBku 3M-300.

29. Cragusa ankmnumpoBaHusa 6eH301a 3TUIEHOM B MPOU3BOACTBE 3TUI6EH30Ma.
30. Y3en gerngpuposaHus atunbeH3ona B NpoM3BOACTBE CTUPOSIA.

31. Monumepusaunsa cTupona B NPon3BOACTBE NOMUCTUPOSA.

32. Y CTaHOBKa MOJIy4eHUs NONITU/IEHA BbICOKOIO [aB/IEHUA.

33. PeaKTOpPHbII y3en yCcTaHOBKMN «IMnpoTon».

6.3. POHJ OLEHOYHbLIX CPEeAcTB
@ OHA OLEHOUYHbLIX CPeACTB npuiaraeTcs.
6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB
NHanBmAyanbHbIn 0Npoc, MHANBMAYaNIbHbIE paCHeTHbIE 3afjaHns, BONPOCHI K 3K3aMeHy.

7. YYEBHO-METOANYECKOE N MH®OPMALMOHHOE OBECMNEYEHWE ANCLUUVTNINNHDbI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepartypa

ABTOpHI, 3arnasue W3paTenscTBO, rog
Nn1.1  Ckoono A U, Mpouecchl 1 annapaTbl HepTerasonepepadboTku M.: Hegpa, 2000
MornokaHos 0. He(h TEXMMUKN: YYEOHUK A9 BY30B

K., Bnagnmnpos
A ., WenkyHos

B. A

N1.2 TloHukapos V. ., PacyeTbl MalunH 1 annapaToB XMMUYeCKNX Npom3BoAcTB  M.: Anba-M,
MoHukapos C. W., 1 HedTerasonepepaboTkn (MpumMepsbl 1 3agaun): yyeb. 2008
Paukosckuit C. B.  nocobue

N1.3 Ynbados b. A, Mpoueccbl U annapaTbl XMMUYECKOW TEXHONOTUN B AHrapck: AI'TA,
bageHvkos B. A., npumepax v 3agayax: y4yeb. nocobue 2006
Nunkyyes B. T.

ni4 Wykuua /. B, Tpybonposogbl 1 Tpy60NpoBOgHAA apmaTypa: yueb. AHrapck: AHlITY,

AcnamoB A A nocobue 2016
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nLs

nz2.1

n2.2

n2.3

n2.4

n2.5

n2.6

n2.7

n2.8

a1

32

33

24

35

ABTOpHI,
Packynosa T.B.,
depedepos M.
tO., Kysopa U. E.,
Packynos M. HO.,
Hunckosckasa M.
0.,
YepHurosckas M.
A

ABTOpHI,
Masnos 1C 17?.,
PomaHkoB I. T.,
HockoB AL A

Ma6ey C. B.,
FOHpa FO. A.
FeHKNH A. 3.

Makapos HO. .,
FeHKUH A. 3.

PabuHoBnu I'. T,
Pabbix M. M.,
Xoxpsakos . A,
Cypakos E. H.
CappaHalwisunu
A T., lbBoBa A
n.

KysHeuos A A,
KarepmaHos C.
M., Cypakos E. H.

LW yknHa M. B.,
AcnamoB A A

7.2. MepeyeHb pecypcoB NHHOPMALMOHHO-TETEKOMMYHUKALLMOHHON CeTH

3arnasue
TexHonorus nepepaboTkyM XULKNX 1 ra3o06pasHbIX
NPUPOAHbLIX 3HEProHOCUTeNeR: yuebHOe nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
Mpumepbl 1 334a4mM MO Kypcy NpoLLeccos 1 annaparos
XUMUYECKON TeXHoNnormuu: y4eb. nocobue

TexHONornyeckme KOMMYHMKaLUM NPOMbILLNEHHbIX
npeanpuaTunii; ydueb. nocobue

O60pyAoBaHME XMMUYECKNX 3aBOAO0B: Y4eOHMK

TexHonornyeckoe 060pyaoBaHNe XMMUYECKNX W
He(pTerasonepepabaTtbiBatOLLNX 3aBOAOB: YUEOHNK

PacyeTbl OCHOBHbIX MPOLECCOB W annapaTos
He(hTenepepaboTKMN: CNPaBOYHUK

MpuMepbl 1 3a4a4n Mo TEXHOMOTMK NepepaboTKn Hed Ty
M rasa: yyeb. nocobue

PacueTbl MpOLECCOB U annapaToB
He(pTenepepabaTbiBatlOLL el NPOMbILLNIEHHOCTH: Y4yeb.
nocobue

TexHONOrMyeckne KOMMYHUKaLUN B XUMUYECKUX
NPOM3BOLCTBAX: HarnsgHoe nocobme

cTp. 17

M3patenscTBO, rof
AHrapck: AHI'TY,
2017

N3patenscTBo, rof
M.: OO0 TNA
AnbsaHc, 2006

AHrapck: AI'TA,
2006

M.: BbiCcW. LUK.,
1978
M.:

MallnHOCTpOeHMe,
1976

M.: Xumnsa, 1979

Cre.: "Wuterpan”,
2008

Kues: "WHTerpan",
2008

AHrapck: AHITY,
2016

NHTepHeT”

opoxos, B. A. Matepuanbl n nx TexHonoruu. B 2 u. Y. 1 :yyebHuk / B. A lopoxos, H. B.
benakos, A I'. CxupTnagse ; nog peg. B. A opoxosa. - Mocksa : HAL MH®PA-M; MuHck :
HoB.. 3HaHue, 2014. - 589 c. https://znanium.com/catalog/product/446097

Bo6osuy, b. B. MonvMepHble KOHCTPYKUMOHHbIE MaTepuansl (CTPYKTypa, CBOWCTBA,
npumMmeHeHune) :yyeb. nocobue / b. b. bo6oBuy. — Mocksa : POPYM, MH®PA-M, 2014. — 400
c. https://znanium.com/catalog/product/463083

CemakuHa, O.K. MawwmHbl 1 annaparbl XMMUYECKUX, HedTenepepabaTbiBatoLLUX U
HethTEXMMUNYECKUX MPOM3BOACTB :yued. nocobue / O.K. CemakunHa ; TOMCKMIA NOAUTEXHUYECKNIA
YHUBEPCUTET. - TOMCK : 134-B0 TOMCKOro nonmMTexHU4eckoro yHmuesepcurteTa, 2016. - 154 c.
https://znanium.com/catalog/product/1043924
WarxyTamHoBa, M. K. PacuyeT peKTU(MKALNOHHO YCTaHOBKKN: Y4ebHO-MeTogmyeckoe nocobue /
WanxytanHoBa M.K., OepsaruHa H.B., byptoknH ®.A - KpacHosap.:CdY, 2016. - 170 c.
https://znanium.com/catalog/product/978768
TapaHueBa, K. P. Mpoueccbl 1 annapaTbl XMMUYECKOA TEXHONOTUN B TEXHUKE 3aLLNTbI
OKpy>atoueit cpefbl: YuyebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HUL]

NH®PA-M, 2014. -

412 c. https://znanium.com/catalog/product/429195
7.3.1 MepeyeHb NporpaMMHOro obecneyeHuns


https://znanium.com/catalog/product/446097
https://znanium.com/catalog/product/463083
https://znanium.com/catalog/product/1043924
https://znanium.com/catalog/product/978768
https://znanium.com/catalog/product/429195
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7.3.1.1 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019
CpOK fgeicTtBuma 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemnyeckas nuueHsnsa: cepuinHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 roga]

7.3.1.3 Office Pro + Dev SL [[ocyzapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTtens 3 rogal

7.3.2 TlepevyeHb NHPOPMALMOHHbIX CMPAaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focCTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 UPBUC

7.3.2.3 HayuHas anekTpoHHas 6uonuoteka eLIBRARY.RU
7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaynoHHo-aHanntnueckas cucteMa SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUMANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUWNMNNHBI (MOA4YNA)

8.1 YuebHble ayauTopun Ans NpoBeAeHNs y4eOHbIX 3aHATUIA BCeX BUAoB. Aya. 111. 665830, r.
AHrapck, 72 kB-n, a. 19, yuyebHblii kopnyc Ne 2. TexHuyeckue cpeacTsa 06yyeHUs: MynbTUMema
NpoekTop - 1 WT.; 3KpaH - 1wWT.; MOHUTOP NpenogaBaTens - 1 WT.; CUCTEMHbIA 610K - 1 WT.;
KOMMJIEKC ayno KOJTIOHOK N5 BOCMPOU3BeeHMs ayamo ¢anna - 1 wT.; y4e6HO-HarnsgHble
noco6us «3anopHo-perynupytolllas apmaTypa» - 4 LWT.; y4yeOGHO-HarnsaHble nocobus
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWTt. Cneynann3nposaHHas
mebenb: fgocka (Menosas) - 3 WT.; CTON npenogasatens - 1 WT.; CTON KOMMNbIOTEPHbIN - 1 WT.; cTyN
npenogaeatens - 2 WT.; CTON CTYAeHYECKUIA ABYXMECTHbIN (WT.) - 18 WT.; CKaMbs CTyAeHYecKas
[IByXMecTHas - 18 wiT.; neKTopckas TpubyHa - 1 wr.

8.2 AyauTopuu ons camocToATeNbHOW paboTel. Aya. 401. 665830, r. AHrapck, 72 kB-n, 4. 19, yue6HbIin
kopnyc Ne 2. CneynanusmpoBaHHas Mebenb: focka (Menosast) - 1 LWT.; CTON KOMMbIOTEPHbINA - 20
WT.; cTyn - 20 wWT. TeXHWYECKMe CpeacTBa 00yUeHNs: MynbTMMeANna NPoeKTop - 1 WT.; 3KpaH - 1
LWIT.; MOHOG6/10K - 20 WT.; KOMMN/IEKC ayM0 KOJIOHOK A1 BOCMPOU3BeeHNsA ayano tanna - 1 wrT.;
[OCTYN B MHTEPHET CO BCeX paboymx MecT.

9. METOOAVWYECKWNE YKASAHWA ONA OBYYAKO W NXCA MO OCBOEHWIO
OvcumnnnHa “O6opygoBaHne HehTenepepabaTbiBatoLLMX MPOU3BOLCTB” ABNSETCA CAMOCTOATE/IbHON ANd
n3yyeHus. QucuunamHa npenofaetcs B BUAE NEKUUA U NPAKTUYECKUX 3aHATUI. Ha nekuunax npu
N3N0XXEeHUN MaTepuana crefyeT nosib30BaTbCA U/IOCTPATUBHLIM MaTeprasom, OPUEHTUPOBAHHbLIM Ha
MCMoNb30BaHNE MYNbTUMEAUAHOrO NpPe3eHTaLMoOHHOro 060pyAoBaHus. Mpu BbINOMHEHUN NPAKTUYECKUX
paboT no gucumnnuHe “O6opyaoBaHne HepTenepepabaTbiBalOLWMX NPOM3BOACTB”, 06yYatoLWwmMecs AONXKHbI
B/f1afleTb HaBblKamun paboTbl CO CNPaBOYHMKAMM 1 KaTanoramu. O6pa3oBaTesibHble TEXHOMOMTUN: METOZ
NPo6/IEMHOr0 U3/10XEeHU MaTepuana, Kak 1eKTopoM, Tak U 00yyarloLwMMCs; CaMOCTOATEIbHOE YTeHUe
obyyarowmmMmuca y4ebHow, y4ebHO-MeTOANYECKONM 1 CNPaBOYHON NUTepaTypbl U NocnegytoLee
MCMONb30BaHME MOYUYEHHbIX 3HAHUI Ha MPaKTUYECKUX 3aHATUAX. B TeyeHne npenofaBaHns AUCLUNANHBI
“O6opypoBaHune He(pTenepepabaTbiBalOLMX NPOU3BOACTB” B Ka4eCTBE (POPM TeKYLL el aTTecTauum
06yuaroLLMxcsa UCNOoJb3YTCA 0NPOC Mo TeMaM, 3alnTa UHANBUAYANbHBIX PaCHETHbIX 3afaHui.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALLNI

defepanbHOe rocyapcTBEeHHOE 610/PKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHME BbICLLIETO

obpasoBaHUA

«AHIFapCKUMN rocyapCcTBEHHbIN TEXHUYECKUIA

(®Pre0Y BO "AHITY™", AHITY)

YTBEP

MpopekTop,

A4.X.H., npodg. CTOMUHA
« 06 » r.

HaeXXHOCTb XMMUYECKOro 060py/10BaHus

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpenneHa 3a Kadegpoi

YuyebHblli nnaH

Keanngukauus
®opma 06yyeHuns
O6uwas

YacoB no yuye6HoMy
B TOM YuChe:

ayIMTOPHbIE 3aHATUS

caMmocCToATe/IbHaA pa60T
4aCoB Ha KOHTPOJ1b

MalnHbl N annapaTtbl XUMUYECKUX NPOU3BOLACTB
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36
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MToro ayg. 36 36
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Mporpammy coctaBun(u):
KTH, gou. kagp. MAXI, Achamos AA.

PeLieH3eHT(bl):
KTH, nepBbiil 3am. reH. aupektTopa AO "MpkyTckHNNxummai", KysHeuos K.A.

Pa6oyas nporpamma AuUCLUNINHbI
HafeXHOCTb XMMMNYECKOTro 060pyA0BaHMS

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaB/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4eckme malunHbl N 060pyL0BaHME
0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., aou., Jllebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1

2.2

2.3

1. LUENW OCBOEHNA ANCUMNONNHDbI
Llenbto npenofaBaHuns AUCUUNANHBI «HaAeXHOCTb XMMMUYECKOTro 060pyA0BaHUs» SBNSeTCS
(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
N3ydyeHUn yHAaMEHTaNbHbIX U CreynanbHbIX KYpcoB A4 pelleHns 3afay nosblWeHNs
3(h(heKTUBHOCTU PabOTbl XUMMUYECKOT0 000pYA0BaHMS.

2.3A40AUN
OCHOBHOIA 3afjaueit 3yyYeHUs AUCLUNAUHBI ABNSETCA BblpaboTKa Yy CTYAEHTOB CUCTEMbI 3HAHUIA 1
HaBbIKOB MO pacyeTy HaeXXHOCTU 31IEMEHTOB TEXHOIOTMYECKOT0 060pYyL0BaHNS,
COOTBETCTBYHOLMX KBANM(UKALNOHHON XapaKTepucTrKe bakanaspa.

CTYAEHT, U3YUMBLLNIA ANCLUNANHY LONMXKEH 3HaTb: OCHOBHble TPe6GOBAHUS NO HAAEXHOCTH,
npeabsBAsieMble K KOHCTPYKLMAM 060pyA0BaHNS; haKTopbl, ONpeaensioLe HaaeXXHoCTb ero
OCHOBHbIX 3/1EMEHTOB; COBpeMeHHble MeTOAbl pacyeTa, 06ecneynBatoLL e BbICOKYI TEXHUYECKYHD
HafeXXHOCTb 31EMEHTOB KOHCTPYKLMMN 1 UCMONb30BaHNE TEXHNYECKUX CPeACTB N0 aBTOMaTM3aLmm
aHanun3a HafieXXHOCTH.

CTYAEHT, U3YUMBLLNIA ANCLUNANHY LOMKEH YMETb: PpaccUMTbiBaTb M aHaIM3MPOBaTh BaxkHeliLwne
TeXHWKO-3KOHOMMUYECKIE NOKa3aTeNn HafeXHOCTN 00beKTa, UCXOAS U3 Pa3/IMUHbIX acreKToB ero
AeaTenbHOCTH.

3. MECTO AnCuUnnIAnNHbI BCTPYKTYPE OOI

Lukn (pasgen) OOMM: 61.B.1B.04.01

3.1
311

3.1.2
3.2

321

TpeboBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
Bbicwas maTemMaTnka

dunsnka

AvicuMnanHbl M NPaKTUKK, 4N KOTOPbIX OCBOEHWE JaHHON AncUMNANHbI (Moayns)
He0OOXOAMMO KakK NpefLllecTBYHLLEE:

MoAroTOBKa K MpoLeaype 3aluThl 1 3aLMTa BbINYCKHON KBannMKaLMOHHOK paboTsl

4. KOMMETEHUMW OBYUYAKOWEIOCA, POPMUNPYEMBDBIE B PE3YJIbTATE OCBOEHWA

3HaThb:

AVCUNMANHBI (MOAYNS)

MK-2: ¥YMeTb 06ecneynBatbh HalleXXHyto, 6ecnepeboliHyto n 6e3aBapuiiHyo paboTy
TEXHO/I0TNYECKOro 0bopyL0BaHUA

YpoBeHb 1 OCHOBbI HAfEXHOCTb XMMUYECKOTro 060pyA0BaHuA
YpOBEHb 2 TEOpUI0 HAAEXHOCTK
YpoBeHb 3 MexaHW3Mbl pacyeTa nokKasaTenein HafeXXHOCTH

YMeTh:

YpoBeHb 1 MCMONb30BaTb OCHOBHbIE MOHATUA U TEPMUHbI TEOPUW HAAEXHOCTHU

YpoBeHb 2 OUEeHMBaTb NOKasaTen HafeXXHOCTM 060pyA0BaHUSA MO AaHHbIM 3KCnyaTayum
YpoBeHb 3 OUEeHMBaTb NOKasaTen HafeXXHOCTM 060pyA0BaHUSA MO AaHHLIM UCMbITaHWUA
Bnagets:

YpoBeHb 1 MNOMNOXEHUAMU TEOPUUN HALEXHOCTU

YpoBeHb 2 MeTOoAamMu 06ecneyveHunss HageXxHoCTn 060pya0BaHNS

YpoBeHb 3 MeTOAamMu MOBbIWEHUA HafEeXHOCTU 060pyA0BaHNS

MK-5: MpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesiaM TeMbI

3HaThb:

YpoBeHb 1 0TEYECTBEHHbI 1 MEXAYHAPOAHbIA OMNbIT B 06/1aCTV XUMUYECKOTO MaLIVHO- U

annapaTtocTpoeHunA

cTp. 3
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YpoBeHb 2 MeTOAbl pa3paboTKM TEXHUUYECKOW AOKYMeHTaLnm
YpoBeHb 3 MeTOAblI U CPefCcTBa NNaHMPOBAHMA U OPraHM3aL My OMbITHO-KOHCTPYKTOPCKMX pa3paboTok
YMmeTb:
YpoBeHb 1 NpUMEHATb MeTOAbl aHann3a Hay4YHO-TEXHUYECKO NH(opmaLmm
YpoBeHb 2 NPUMEHATH HOPMATUBHYIO LOKYMEHTaLWIO B 06/1aCTU XMMNYECKOTO MaLLWHO- U
annaparocTpoeHuns
YpoBeHb 3 0hopMNATL pe3ybTaTbl OMbITHO-KOHCTPYKTOPCKMX paboT
Bnagets:
YpoBeHb 1 CNOCOGHOCTbIO MPOBELEHUA aHa/IM3a HAYYHO-TEXHUYECKOW MHopMaLun
YpoBeHb 2 cnocobHOCTbIO cbopa, 06paboTKKM, aHann3a 1 0606LeHNS Nepes0BOro OTEYECTBEHHOTO U
MeXyHapoAHOro onbita B 06/1aCTM XMMMUYECKOT0 MALLUNHO- 1 annapaTocTpoeHms
YpoBeHb 3 CMNOCOBHOCTHIO MPOBeAEHMA ONbITHO-KOHCTPYKTOPCKNX pa3paboToK B 06/1aCTV XMMUYECKOTO
MaLlMHO- 1 annapaTocTpoeHuns
B pe3ynbTaTe 0OCBOEHUSA AUCLUNNNHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:
4.1.1 OCHOBHbIE 3aKOHbI A5 HAAEXHOCTW 3/IEMEHTOB XUMNYECKOT0 060py10BaHNS.
42 YMeTb:
4.2.1 cocTaBnATb CTPYKTYpPHbIe CXEMbl HALEXHOCTUN CUCTEM,
4.2.2 COCTaBNATb PYHKLMN HALEXHOCTN CACTEM,
4.2.3 OLEHMBATb NCXOAHbIE XapaKTEPUCTUKN HAAEXKHOCTU O/15 3/1IEMEHTOB.
4.3 Bnapertb:
4.3.1 meTojamMu pacyeTta U NPOeKTUPOBAHUSA, OLLEHKN 3PNEKTUBHOCTM TEXHOOTMYECKMX annapaTos u
MaLLWH.
5.CTPYKTYPA N COOAEPXAHWE JaNCUNNNNHBI (MOAYNA)
Koza HanmeHoBaHue pa3genos n  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[MpumeyaHue
3aHATKA Tem /BuA 3aHATMSA/ Kypc Lum paKT.
Pasgen 1
11 [Tema/
3HauyeHune, MeTodbl, 3ajayun 8 1 MNK-2 MnkK- Nn1.1n2.1 0
N OCHOBHbIE MOHATKA 5 n2.2 n2.3
TeOpPUN HaJeXXHOCTU U n2.4
ponroseyHocTtu. CBA3b 21 35

HafLeXHoCTHn C
3KOHOMUYECKOW

3 (PEeKTMBHOCTLIO 1
3aTpatamu. BnuaHue
n3Hoca Ha
TEXHO/IOTMYECKUI pe3eps
HagexxHocTun. Mecto
HafleXXHOCTU B CUCTEME
nokasaTefieil KayecTsa
NPOMbILLIEHHOW
npoaykumn. 3agauu u
OCHOBHbIe onpeaeneHuns
Teopum

HagexXHocTu. /flek/
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OCHOBbI MaTEMAaTNYECKOTO 8 1 MK-2 MnkK- Nn1.1n2.1 0
annapara, UCnonb3yeMoro 5 n2.2 N2.3

B TEOPUN HALEXKHOCTN. n2.4
OCHOBHbIe MOHATUA U 94 35

ornepayum Teopun
MHOXECTB 1 Teopuu
mMaTemMaTU4ecKol NOrnKu.
OCHOBHbIE NOHATUA U
COOTHOLUEHMNSA TEOPUM
BEPOSATHOCTEWA.
[ucKpeTHble 1
HernpepbIBHbIE C/yYaiHble
Be/IMUNHBI. NHTerpanbHas
n angpdepeHumnansHas
(hyHKUMW pacnpegeneHuns.
XapaKTepucTuku
pacnpeaeneHuni
C/lyyaliHbIX BeJIMYMH:
mMaTemMaTnyeckoe
oXupaHve, gucnepcus,
CpefiHeKBafpaTuyecKoe
OTK/IOHEHWEe U nX
cBolicTBa. KoBapuauus v
KO3 (PMUNEHT KOppensunm
ABYX ClyYaiHbIX
BeNUUNH. /Nlek/

OnpepeneHune 8 2 MK-2 MnkK- Nn1.1n2.4 0
XapaKTepucTuk 5 22 24
CNyYanHoON BENNYUHBI.

OnpepeneHune

Koa(hpmumneHTa

Koppenauum n Kosapmawumnu
ABYX CnyyYaiiHbIX
BeNMYuH. /Tp/

Onpepenexne 8 4 MNK-2 NK-  N1.112.4 0
XapaKTepucTuk 5 32 34
CNy4YanHoON BENNYUHBI.

OnpegeneHue

KoaphuymeHTta

Koppenauum n Kosapuawumnu
ABYX CyYaiHbIX
BeNnYUnH. /Cp/
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3afiaun v OCHOBHbIE 8 1
NOHATUA Teopuu
mMaTemMaTMU4eCcKow
CTaTUCTUKK. ['paduyeckoe
npescTaBneHune
AMMUPUYECKOTO
pacnpefefieHus B Buge
TOYEYHOW Anarpammbl,
rMcTorpaMmmbl, NOINIOHa.
To4yeyHble OLEHKM
CpeaHero 3HaueHus
CNyYainHON BENNYMHbBI U ee
avcnepcun. KosphuuyneHt
Bapvayuu. MiHtepBasbHble
OUeHKKN. KBaHTuUAN
pacnpegeneHunin. /Nek/

OcCHoOBHbIe 8 1
MaTemMaTuyeckoe
NoJSIOXKeHUs Teopun
HaJeXHoCTUN n
L,0/TTOBEYHOCTMN.
BeposATHOCTb 6€30TKa3HOWA
paboTbl N BEPOATHOCTH
0TKa30B. OCHOBHOe
YpaBHeHMe HafeXHoCTHU.
MHTEHCUBHOCTL OTKAa308B U
napaMeTp NMOTOKa OTKa30B.
Mepunofbl aKkcnayartayum
N3aennia.
JKCNOHEHUNaNbHbIN 3aKOH
pacnpegeneHuns ansa
YCTaHOBMBLLEr0Ca pexunma
akcnnyataumn. KycouHas
NHeapu3aumsa
WHTEHCUBHOCTU OTKa30B
[ANA HeyCcTaHOBUBLUErocs
nepuoja akcnayarayuu un
pacyeT nokasartesnen
HafexHocTu. MNamma-
NPOLEHTHBIN pecypc.
CpepHaa HapaboTKa Ha
0TKa3. Y TOUYHeHue
WHTEHCUBHOCTU OTKa30B B
3aBMCMMOCTM OT YCNOBUIA
akcnnyataumu

obbekTa. /Nek/

CTaTuMcTUYecKunin aHanns 8 2
psfa CnyyamHblx ymcen u

nonyyeHune xapakTepucTuk

HafleXXHoCTn (cpefHaAs

HapaboTKa Ha 0TKas,

MHTEHCVMBHOCTb OTKA30B,

CPeLHUIA CPOK CNYXKO6bI U T.

4.) /Np/

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

niinz.i

n2.2 N2.3
n2.4
33 35

niinz.i

n2.2 N2.3
n2.4
31 35

N1.1N2.4
34

0

0

cTp. 6
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CTatucTnyeckmnii aHanms 8 4 MK-2 MNnkK- Nn1.1n2.4 0
psfa cnyyamHbix ynucen u 5 24
MoNy4YeHve XxapakTepncTuk

HaJeXHoCTH (cpepHsas

HapabOoTKa Ha 0TKas,

WHTEHCUBHOCTb OTKAa30B,

CPeLHWIA CPOK CNYXKO6bI U T.

4.) /Cp/

Knaccuukaumnsa nsgenni 8 1 MK-2 Mnk- niinz2.1 0
Mo HafeXHoCTn n 5 Nn2.2 nN2.3
HOpMUpYyeMmble NMoKa3aTenu n2.4
HagexHocTu. Wndp 21 35

Knaccuukauum nigennii
Nno HageXXHocTu. MNMpumepsol
KOANPOBOK n3aenuii B
CMbIC/Ie HAZEXHOCTH.
CBA3b 3 (PEKTUBHOCTH
aKcnyatayuu ¢
rnokasartenamu
HaZleXXHOCTU Npu
NNHENHON, UMNYNbCHOW 1
MMNYbCHO-
nepuoAnYecKom
3aBMCMMOCTU goxoga oT
HapaboTKu n3genus.
HopmMmupoBKa nokasartenen
HafleXXHOCTU B
3aBUCUMOCTM OT WKndpa
Knaccugukalum no
HagexXHocTu. /fek/
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MeToAbl pacyeTa 8 1 MK-2 NK-  N1.102.1 0
BEPOATHOCTW COCTOAHUNSA 5 n2.2 n2.3
ob6opyaoBaHus n2.4
XUMUNYECKUX 35

npon3sBoACTB. Apeid
napameTpoB npu
aKcnnyartayumm B npegenax
JIONYCKAEMbIX 3HAYEHWIA.
MMoHaTKe
napaMmeTpuyecKoro oTkasa.
OCHOBHbIE NOHATUA
TEOpUN cnyyamHbIxX
npoLeccos.
KoppensaunoHHas
(aBTOKOpPpPENALUOHHAA)
dyHKumsA. CTalmoHapHble
N 3profuyeckue
CNyyYaiHble NPOLECChl.
YNpoLLeHHbI pacyeT
BEPOSATHOCTY B BUJE
OTHOLLEHUSA Mep
MHOXeCTB
(reomeTpuyecknx
o6pasyoB). MaTtpuyHoe
nonyyeHne BEPOATHOCTU B
c/lyyae Npou3BOJIbHbIX
pacnpegeneHuii
napameTpos.
MpepcTaBnieHue
COCTOSIHMA 06bEKTA B BMAe
rpagos. CeTeBoWi rpag.
Mpag Tuna "gepeso”.
PacueT BepoATHOCTE
COCTOSIHMA MO rpaqy.
Hafe>XHOCTb CMOXHbIX
cuctem, onpegensemas rno
3h(heKTUBHOCTHU ee
(hyHKUNOHMpOBaHUA. [Nlek/

PacueT BepoATHOCTE 8 2 MK-2 MNkK- Nn1.1n2.4 0
COCTOSIHMA 06bEKTA MO 5 24
N3BECTHbLIM BEPOATHOCTAM

COCTOSHMA ero

napameTpoB MaTpPUYHbLIM

METO0OM N METO0M

rpados /Mp/
PacueT BEpOATHOCTEIA 8 4 MK-2 nkK- nii 0
COCTOAHMNA 06beKTa No 5 24

N3BECTHbIM BEPOSATHOCTAM
COCTOSIHUS €ro
napameTpoOB MaTPUYHbLIM
MeTOAOM U METOAOM
rpacos /Cp/
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OCHOBHbIe TUMbI 8 2 MK-2 rnkK- Nn1.1n2.1 0
pacnpegeneHuns 5 n2.2 n2.3
OUCKPETHbIX CNyYalHbIX n2.4
BE/INYNH, UCMNOMb3YEeMbIX B 35

Teopuun HagexxHocTun. [Ba
NOAMHOXECTBA COCTOSIHWIA
o06bekTa:
paboTocnocobHOe N 0TKas.
Cxema ucnbiTaHWi
bepHynnu. 3akoH
pacnpegeneHuns bepHynnu.
OCHOBHble CBefeHUs U3
KOMOUHATOPUKKM: Yyncna
pasmeLLeHni,
nepecTaHOBOK, COYeTaHW.
XapaKTepucTuku
pacnpegeneHuns bepHynnu.
AcMMNTOTMYECKOE
npnuénvxeHne
pacnpegeneHua bepHynnu
NS pefaKnxX cobbITUiA.
PacnpegeneHue lNyaccoHa.
XapaKTepucTuKu
pacnpegeneHua lNyaccoHa
M ero NpUMeHeHue B
TEOPUN HaLEXHOCTU U
MaccoBOro
ob6cnyKmBaHua. 3agada
KOHTPO/A KayecTsa
N3aennia.
MMnepreomeTtpuyeckoe
pacnpefeneHvie n ero
XapaKTepPUCTUKMN.
®opmyna

CtupnuHra. /Nek/
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OCHOBHbIe TUMbI 8 1 MK-2 rnkK- Nn1.1n2.1 0
pacnpegeneHuns 5 n2.2 n2.3
HenpepbIBHbIX CyYaiiHbIX n2.4
BE/IMYMH, UCNO/b3yeMbIX B 35

TEOPUN HALEXHOCTMW.
PacnpegeneHue lNyaccoHa

npw Hy/ne NCX0A0B.

OKCMNoHeHUManbHoe

pacnpegeneHue

(MHTerpanscHoe n

anddepeHLanbHoe) un

ero XapakTepucTuKuN.

PacnpegeneHue Belibynna

-[HefeHKo, ero

napameTpbl v

xapaktepuctuku. Mamma-

(yHKUMA. PacnpegeneHue

Penea. HopmanbHoe

pacnpegeneHune (Myaspa-

Nannaca, Naycca): o6nacTb

NpYMeHeHus, 3HaueHune

ero A5 eCTeCTBO3HaHUW,

(PYHKLMA 1 NNIOTHOCTb

pacnpegeneHus,

napameTpbl

pacnpegeneHus,

XapaKTEePUCTUKN, pacyeT

no tabnunuam, KBaHTUIN

pacrnpefeneHus, npumepsbl

pacyeta. MHOromepHoe

HopManbHoe

pacrpejeneHue.

Norapudmuuecku

HOPManbHbI 3aKOH

pacnpegeneHns. betra-

pacnpegeneHue. Namma-

pacnpegeneHue. /Nlek/

PeweHwne 3agay 8 4 MK-2 MNkK- N1.1n2.4 0
HafeXHOCTN Ha 5 24
NpYMeHeHne 3aKOHOB:

BepHynnwu, MNyaccoHa,

rMNnepreoMeTPUYECKOro,

HOopMasibHoro. Tabnuubl

HOpPMasibHOr o

pacnpegenenus. /Mp/

PeweHwne 3agay 8 8 MK-2 MNkK- N1.1n2.4 0
HaJeXXHOCTHN Ha 5
NMpYMeHeHne 3aKOHOB:

BepHynnu, MNMyaccoHa,

rMnepreoMeTpPUYECKOro,

HOpManbHoro. Tabnuubl

HOpPMasibHOr o

pacnpegeneHus. /Cp/
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PesepsupoBaHue n 8 1 MK-2 MkK- niin2.i 0
CTPYKTYPHbI aHanm3 5 n2.2 n2.3
CUCTEM XNMUKO- Nn2.4
TEXHO/IOrM4YecKoro 92 33 35
obopyaoBaHus.

AHaNTUYECKNE,

cTaTUCTUYEeCKne U
3BPUCTUYECKUE METO/bI
NPOrHO31pPOBaHMNS
HafexHocTu. MyTu
MOBbILLIEHNA HALEXHOCTU:
3a CYeT U3MeHeHUs
HaLeXHOCTW 3/1eMeHTOB,
N36bITOYHOCTU CUCTEMBI,
cneumanbHbIX
KOHCTPYKTUBHbIX
NpUemMoB, N3MEHEHWNS
npuHumna
(hYHKLMOHMPOBaHNSA.
Bupbl pesepsupoBaHus:
CTPYKTYpHOE
(Harpy>XeHHbI,
06/1erYeHHbIM,
HeHarpy>eHHbIn pe3eps),
Harpyso4Hoe, BPpeMeHHOe,
(hYHKUMOHANbHOE,
NH(OPMaLMOHHOE,
TEXHO/I0rMYeCcKoe,
3HEpPreTUYECKOE,
ynpaBneH4ecKoe,
pesepBMpOBaHNE CPeLCTB
6esonacHocTtu. /Nek/
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MoHATME O 8 1 MNK-2 MK-  n11.1n2.1 0
nocsiefoBate/ibHOM 5 Nn2.2 nN2.3
COeiMHEHNN 3N1EMEHTOB B n2.4

CMbIC/ie HaZeXXHOCT!, 33 35

Hafe>XHOCTb CUCTEMBI C
nocnefoBaTteflbHbIM
COEIMHEHMEM 3/IEMEHTOB.
Ee xapakTtepucTuku npu
3KCMOHEHUMaNbHOM
pacnpefeneHum
HafEe>XXHOCTUN 3/1IEMEHTOB.
Mpumepsl
nocnefoBaTefIbHbIX
CMCTEM.

lMoHATME cUcTeMbl C
napanefnbHbIM
COEIMHEHNEM 3/IEMEHTOB B
CMbIC/e HageXHOCTH.
Hage>XHOCTb CUCTEM C
napanefbHbiM
COEIMHEHMEM 3/IEMEHTOB.
KpatHocTb
pe3epBMpoBaHuA u
Ly6nnpoBaHue.

Nex/

AHanns u pacyet 8 2 MK-2 MnkK- N1.1n2.4 0
HafeXXHOCTU 5 33 24
NPOW3BOACTBEHHbIX

CUCTEM C Pa3/In4HOM

CTPYKTYpOii npu

N3BECTHbIX

XapaKTepucTmKax

HaZle>XHOCTK

COCTaBNAOLLMX

anemeHToB. /Mp/

AHanus n pacuyer 8 4 MK-2 MNkK- nii 0
HafeXHoCcTun 5 23 24
NMPOU3BOACTBEHHbIX

CUCTEM C pPa3/In4HOM

CTPYKTYpOiA npm

N3BECTHbIX

XapakTepucTmkax

HafLeXHoCTK

COCTaBNAOLLNX

anemeHToB. /Cp/
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PacueTt HagexHocTn 8 1 MK-2 MnkK- niinz2.1 0
CUCTEMbI C NapaniefibHbiM 5 n2.2 n2.3
COeJMHEHMNEM 3/IeMEHTOB. Nn2.4
CpepgHee Bpems paboThbl 33 35

CUCTEMbI [0 OTKas3a.
Mpumepbl aHanusa u
pacyeTa HaZleXXHOCTH
CUCTEM C napasnsieNnbHbIM 1
nocnefoBaTeNbHbIM
COEMHEHNEM 3/IEMEHTOB.
Harpy>eHHbll 1
HeHarpy>eHHbIn pe3eps.
3afava 0 HafeXHocTu
CMUCTEMbI C O6LLMM UK
pasfenbHbIMU
nepeknoyarenamu. /Jek/

Bbibop onTtumanbHoro 8 1 MK-2 NK-  N1.1102.1 0
ymncna pesepsHbIX 5 n2.2 n2.3
3/1eMEHTOB B CUCTEME. n2.4
Tpebyemoe KONM4ecTBo 33 35
pe3epBHbIX 3/1EMEHTOB A/

[BOCTVKEHMNSA

HeobXO0ANMOro YPOBHS

HafeXHOCTH.

ConocTtaBneHue

HafeXXHOCTU CUCTEMbI C

nocnefoBaTe/lbHbIM

CoefMHeHneMm

Ly6nMpoBaHHbIX

3/1EMEHTOB C

HafeXHOCTbI CUCTEMBI C

[y6nMpoBaHNEM CEKLIUTA

nocnesfoBaTeslbHO

COE[JMHEHHbIX 3/IEMEHTOB.

CunHTe3 CxeMm C 3afaHHbIM

YPOBHEM Ha[eXHOCTH npu

MWUHUMAbHbIX 3aTpaTax.

Pa3paboTka cxembl

HaMBbICLLIEA HAAEXHOCTM

Mpu orpaHnyeHnsax Ha

3arparbl.

MocnegoBaTenbHbI BBOJ,

pe3epBHbIX MOLLHOCTEN

npu cCoOXpaHeHuu

TpebyeMoro ypoBHS

HagexXHocTu. /fek/
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PacueTt HagexHocTn 8 2 MK-2 MnkK- N1.112.4 0
CUCTEM, He CBOAALLMXCA K 5 23 24
nocneLoBaTe/IbHOMY U

napannesbHOMY

COeUHEHMNIO, MeTOoAamMK
npsiMoOro nepeéopa un
MeTOAO0M "MWHUMaNbHbIX
nyTeri™ 1 "MUHUMANIbHbIX
ceueHunin". /Mp/

PacuyeTt HagexHocTun 8 4 MK-2 MnkK- nil 0
CUCTEM, He CBOAALLMXCA K 5 33 24
nocfief0BaTe/IbHOMY U

napasnesbHomy

COeUHEHUNIO, MeTOoAamMM
npsmMoro nepebopa un
MeTO4O0M "MWHUMaNbHbIX
nyTen" n "MUHUMANbHbIX
cedeHunii". /Cp/

MeToabl pacyeTa CUCTEM, 8 1 MNK-2 MK- ni.inz.1 0
He cBOAALLMXCA K 5 Nn2.2 N2.3
npocTomy n2.4
nocfefoBaTe/ibHOMY U 33 35
napansiefibHoMy

COeVNHEHUNIO 3/IEMEHTOB.
MocTunkoBas cuctema.
Cuctema "nn3 m
anemeHToB". Cuctema
pa3BeTBAAOLLEroca Tuna.
MeTog npamoro nepe6opa
BCeX COCTOSHUIA CUCTEMBI.
"MpoknaTtue
pasmepHocTu".
Kom6uHaTopHbIin MeTof,
OCHOBaHHbIN Ha
pacnpegeneHun bBepHynnu.
MeTtog "MUHUMASIbHbIX
nyTei™ n "MUHUMaNIbHbIX
ceyeHuin". UKTUBHASA
CTPYKTypHasa cxema u
(hMKTUBHAaA cMCTeMHas
(hYHKLUMA HAfEeXHOCTH.
BepxHAs 1 HWXKHASA
OLLEHKM

HagexHocTu. /Jlek/
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BepoAaTHOCTHO- 8 1 MK-2 NK-  N1.1102.1 0
aHannTu4yeckne MeToabl 5 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
KO3(h(PULMEHTBI.
MaTemaTunyeckoe
OXujaHue un
cpefHeKBagpaTuyeckoe
OTK/IOHEHUe CMecK
pacnpegeneHunii. Pacuet
HafeXHOCTU B Cryyae
CLBUra v U3MeHeHus
pacnpegenieHus npu
"nperie" napameTpa BO
BpeMeHU (Hanpumep, npu
n3Hoce). Metog,
pasfioxXeHUs B pag
Telinopa n nuHeapusayumn
HENMHENHbIX PYHKUNIA B
NMPUMEHEHUU K TEOPUHU
OLLINGOK 1 Teopun
HafgexHocTu. Mogenb
HafLeXHoCTH Tuna
"Harpyska -

NpoYHocTb". /Nlek/

MonyueHwne 8 2 MNK-2 NK-  N1.112.4 0
XapaKTepucTuk 5 24
HaleX>XHOCTH C

NCMNOJIb30BaHNEM

HepaBeHCTB UebblIwwesa.

AHanuTnyeckoe

onpegeneHue

pacnpefeneHns pyHKUUK

OT CNly4aiiHOro aprymeHTa.

Vcnonb3oBaHue

NnHeapusauun ang

pacuyeTa XxapakKTepucTukK

HagexHocTu. /Tp/
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MonyuyeHwne 8 4 NK-2 NK-  N1.102.4 0
XapaKTepucTuk 5 24
HaZleXXHOCTH C

NCMNONb30BaAHNEM

HepaBeHCTB YebblLleBa.

AHanuTnyeckoe

onpegeneHue

pacnpefeneHns pyHKUUK

OT C/Ny4YalHOro aprymeHTa.

Vcnonb3oBaHue

NnHeapusayun ang

pacyeTa XapakTepucTuk

HagexHocTu. /Cp/
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MeToj CTaTUCTUYECKNX 8 1 MK-2 MnkK- niinz2.1 0
ncnbiTaHUn (MoHTe- 5 n2.2 n2.3
Kapno) B npumeHeHnn K n2.4
NMPOrHO3y HafAeXXHOCTU 35
(hYyHKUMOHMpPOBAHMA

obopypoBaHus

XUMMNYECKUX

npon3soAacTs. dusmyeckas
CyTb MeTofa.
["eHepupoBaHue
paBHOMEpPHO
pacnpefeneHHbIX
CNyYalHbIX Ymcen.
["eHepupoBaHue
CNyYalHbIX ymcen,
pacnpefeneHHbIX Mo
3aflaHHOMY 3aKOHY.
MogenvposaHue
cy4aiHoOn (yHKLMKN OT
HECKO/IbKUX CMyYalHbIX
NnepeMeHHbIX MeTOA0M
CTaTUCTUYECKMX
ncnbiTaHnii. KonnyecTso
CTaTUCTUYECKMX
NCNbITaHWUA.
XapakTepucTuku u
pacnpegeneHue
cny4vaHoOn hyHKLMNN
nocne cTaTUCTUYECKNX
NCMbITaHUA.
Cratucrtumyeckoe
ncnbiTaHne ans
pasIMYHbIX NepuosioB
XUN3HN 00BbEKTA.
rMony4yeHne NCXOLHOW
MHOopMaL N O 3aKOHAaxX
pacnpeseneHus
apryMeHTOB CNy4yaiHoi
(yHKUMK. MonyyeHune
CTaTUCTUYECKMX
pacnpegeneHnin no
rpaukam u
anarpammam. /fex/
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Y NpoweHHbIN 8 1 MK-2 MNnkK- niinz.ai 0
KOMOUHATOPHO- 5 n2.2n2.3
MaTpPUYHbIA MeToz n2.4
NpoOrHo3npoBaHuA 35
HaZle>XHOCTK

(hYHKLMOHNPOBAHUA

obopypnoBaHua

XUMUYECKMNX

npoun3soacTs. CNOXHOCTb
MeTofa CTaTUCTUYECKMX
ncnbiTaHnin. CyTb u
NCXOAHble faHHble AN1s
KOMOUHATOPHO-
MaTPUYHOro MeToja.
Cratuctnyeckas
06paboTKa NoNy4eHHOM
(hyHKumMK. CoKpalleHue
o6beMa pacyeToB npu
HaIMynKn orpaHNUYeHui Ha
N3MeHeHUs napameTpoB
npouecca.
MogenvposaHue
napameTpu4ecKomn
HaZle>XHOCTK
TennoobmMeHHMKa B
pasIM4yHbIe MOMEHTbI
BpemeHu. [ocTpoeHune
(OYHKLUW HALEXHOCTN OT
BpemeHu. /Nek/

PeweHwne 3agay 8 2 MK-2 MNkK- N1.1n2.4 0
ONTUMaSIbHOT O 5 24
NPOeKTUPOBaHMUA

KOHCTPYKLWIA N peXXnmoB

aKcnyaTaymm

XUMMYECKOTO

060pyA0BaHNA C yYeTOM

HagexxHocTu. /Tp/



Yr:

15.03.02_TM-22-1,2,3,4.plx

Y4eT HafexXHoCTun
ob6opypoBaHus

XUMUYECKNX NPpOon3BoACTB

Ha cTaguu
MPOEKTUPOBAHMS.

ontnmunsauyma MPOEKTHbIX

pelleHnin. Yuet
HaJeXHOCTU npu
nposefeHnn
onTUMK3aL UK.

CocTaBneHue LeneBo
(YHKLMN B 3aBUCMMOCTHU

OT HaeXXHOCTH

NPOEKTUPYEMOro 06beKTa
o06bekTa. MUHMMM3aLNA
(aHanuTM4ecKas nm6o

YMCNeHHas) LeneBol

(GyHKUUKn. ONTUMM3aLms
PEeXMMOB 3KCMnyaTauum
060pyL0BaHMA C yHETOM
ero HagexHocTu. /Jlek/

PeweHwne 3agay
ONTUMaSIbHOT O
NPOEKTMPOBaHNA

KOHCTPYKLWIA 1 peXxumoB

aKcnayaraymm
XUMUYECKOTO

060pya0BaHNA € yYeTOM

HageXHocTu. /3auét/

1

4

MK-2 MnK-

MK-2 rnK-
5

6. POHA OLUEHOYHbLIX CPEACTB

1 OcCHOBHble 3a[ja4n TEOPUM HALEXHOCTU U LONTOBEYHOCTH.
2. TloHatve mHoXecTBa. Onepayun Hag MHOXECTBaMW.

3. CnyuaiiHble cobbiTna. ([oCTOBEpHOE, HEBO3MOXHOE, C/yYyaiiHoe cobbiTe. 3aBUCKMbIE U

He3aBUCUMbIE COObITKSA.)
CnyuaiiHaa BennumHa. (Tunbl cnyyaliHbiX BeNMYMH. Buabl npeactaBneHus.)

XapakTepucTUKN AUCKPETHOM CNyYanHOW BENNYMHDI.
XapakTepuUCTUKN HEMPEPbLIBHON CNyYvaliHOW BeIMYMHbI.
CBoiicTBa MaTeMaTUYECKOr0 OXUAaHNS.

CBoiicTBa gncnepcumu.

KoBapuvauus fByx cnyyaliHblX BENYMH.

. Koppensuus gByx cnyyaliHbiX BENYMH.

. MaTemaTnyeckoe OXuaaHue U ANCNEePCUs CyMMbI ABYX Cy4YaliHbIX BEMYMH.
. OCHOBHOE YpaBHEHUe TEOPUW HAAEXHOCTH.

MNHTEHCMBHOCTbL OTKA30B U MapameTp NOTOKa OTKa30B.

CpepfHuiA cpoK cnyX6bl ¥ raMma-npoLeHTHbIR CPOK CyXObl.

|_|0I'IpaBKVI K NHTEHCMBHOCTU OTKa30B.

niinz.i

n2.2 N2.3
n2.4
35

niinz.i
n2.2 Nn2.3
24

6.1. KOHTpONbHbIE BONPOCHI U 33aHunsa

OCHOBHbIe TUMbI pacnpeseneHunii, NCNob3yeMble B TEOPUN HAZEXHOCTU.

BuHoMunanbHoe pacnpegeneHue.

3aKoH peakux cobbiTuin (pacnpegeneHue MNyaccoHa).

FMnepreomMeTpmnYecKoe pacnpegeneHue.
. DKCNOHEHUMaNbHOE pacnpeaeneHme.
. PacnpepneneHue Belibynna.

0

0

cTp. 19
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22. HopmanbHoe pacnpefesieHue.

23. OCHOBHble MeTOAbl TEOPUUN HALEXHOCTU.

24. TlyTV NOBbIWEHNS HAAEXKHOCTUN TEXHUYECKNX U3LENNNA.

25. MeToAbl pe3epBupoBaHuS.

26. HageXHoCTb CUCTEMbI C NOCNeA0BaTe/IbHbIM COeMHEHMNEM 3/IEMEHTOB.

27. HafeXXHoCTb CUCTEMbI C napasseflbHbIM COeMHEHNEM 3/IEMEHTOB.

28. HageXHOCTb CUCTEMbI C NOCNeA0BaTe/IbHbIM 1 napasnse/isHbIM COeAMHEHNEM 3/1IEMEHTOB.
29. HafeXXHOCTb CUCTEMbI C TPYNMNOBbLIM U pasfe/ibHbIM BbIK/HOYaTe1eM.

30. OnpegeneHne onTUManbHOI0 KOMMYECTBa Pe3epBHbLIX 31EMEHTOB.

31. MeToAbl pacyeTa HafleXKHOCTU CXeM, He CBOAALLMXCA C MOC/Nef0BaTelbHOMY W napasnfie/ibHoMy
COeiNHEHNIO.

32. MeTtog npsmoro nepebopa.

33. MeTof, OCHOBaHHbIN HAa KOMOUHATOPHOM aHA/IMTUYECKOM MOACHETE.

34. MNepBoe 1 BTOpOe HepaBeHCTBa Yebblwwesa.

6.2. TeMbl NUCbMEHHbLIX PaboT

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.
6.4. MepeyeHb BUAOB OLEHOYHbIX CPELCTB
Bonpocskl K 3a4eTy.

7. YYEBHO-METOANYECKOE N MH®OPMALMOHHOE OBECMNEYEHWE ANCLUUVTNINNHDbI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpHI, 3arnasue WM3paTenscTBoO, rog
N11  LWy6uH es. Te, Hazfe>xXHOCTb 060pYA0BaHNA XUMUYECKUX U M.: Xnmusg,
PiomuH HO. A HedTenepepabaTbiBalOLL X NPOU3BOACTB: yyeb. nocobue  KonocT, 2006
7.1.2. JononHnTeNnbHaa nuTeparypa
ABTOpHI, 3arnasue N3patenscTBo, rof
N2.1  AHTuKaiH M. A, JKcnnyataunoHHas HafleXXHOCTb 06BHEKTOB M.: MeTannyprus,
TuxomupoB A A KOTNOHaA30pa:; CrnpaBoYHUK 1985
Nn2.2 TlpoHukoB A. T. HafeXHoCcTb MalunH M.:
MallnHOCTpOeHMe,
1978
Nn2.3 A6pamos H. H. HageXXHOoCTb CUCTEM BOAOCHABXeHUA M.: TTpolinsgart,
1984
N2.4 TuHONanbHWKOB Hafe>XHOCTb U AnarHoCTMKa TEXHOIOTNYEeCKUX CUCTEM: M.: Bbicul. wWIK.,
B. A, 'puropbes  y4yebHUMK 2005

T. H.

7.2. MNMepeyeHb pecypcoB MHPOPMaLMNOHHO-TEIEKOMMYHWUKALUOHHON ceTn ” VIHTepHeT"

31 TOTT 27.002-2015 HafeXHOCTb B TEXHUKe. TepMUHbI 1 onpegeneHuns. - M.: TTtaHaapTUHGopm:
2016 - 24 c. TeKcCT :3aneKTpoHHbIA. - URL: https://meganorm.ru/Data/627/62713.pdf - Pexum
focTyna: cBO6OAHbINA.

32  30puH, B. A HagexXHOCTb MeXaHWYeCKUX CUCTeM :yyebHUK / B. A 30puH. — Mocksa : MH®PA
-M, 2021. — 380 c¢. — (Bbicwee obpasoBaHue). - ISBN 978-5-16-010252-8. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/document?id=360295. - Pexum goctyna: no
MoAMnucKe.

33 Kpanusckuii, E. . OCHOBbI TEXHNUYECKOW ANArHOCTUKN N OLEHKN HAAEXHOCTM
HedTerasonposofoB :y4yeb6Hoe nocobue / E. V. Kpanusckuit. - Mocksa ; Bonorga : IHdpa-
NHxenepus, 2020. - 332 ¢. - ISBN 978-5-9729-0474-7. - TeKCT : 3/€KTPOHHbINA. - URL:
https://znanium.com/catalog/document?id=361697 .- Pexum goctyna: no nognucke.
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34  MakapeHko, A. B. PacueT HageXHOCTN NpU KOHCTPYMpPOBaHMM: YUyebHoe nocobue / MakapeHKo
A.B. - BopoHexx:BI'ITY um. I.®. Mopo3oBa, 2014. - 86 C. - TeKCT : a1eKTPOHHbIN. - URL:
https://znanium.com/catalog/document?id=194566. - Pexxum goctyna: no nognucke.

35  OcrtpelikoBckuiA, B. A Teopusi HaaeXHOCTN [SNeKTPOHHBLIN pecypc] : Yueb, ans By3os / B. A
OcCTpeikoBCKUin. - Mocksa : Bbicw. Wwk., 2003. - 463 c.: un. - ISBN 5-06-004053-4. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/document?id=79073 .- Pexum gocTyna: no
MOAMUCKE.

7.3.1 NepeyeHb NpOrpamMMHOro obecneyeHuns
7.3.1.1 Kaspersky free [BecnnaTHas nponpueTapHas nnLeH3ua |

7.3.1.2 Google chrome [YHuBepcanbHas obuectBeHHas nuueH3ns GNU GPL]

7.3.1.3 Windows E3EDU Dev UpLSA [locyzapcTBeHHbIn KOHTpakKT Ne 442019-004 ot 24.05.2019
CpoK aencTtBus 3 rogal

7.3.1.4 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.2 NMepeyvyeHb UHPOPMALMOHHbBIX CNPAaBOYHbIX CUCTEM
7.3.2.1 HayuHas anekTpoHHasa 6ubnmoTteka eLIBRARY.RU

7.3.2.2 NPBNC

7.3.2.3 EAWHOe OKHO gocTyna K MHopMaLMOHHbIM pecypcam

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuueckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPMANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUWNMNNHBI (MOA4YNA)

8.1 Ayp. 111. Y4yeGHble ayauTopun A4na NnpoBefeHns y4ebHbIX 3aHATUI BCeX BUAOB. TexHU4Yeckme
cpefcTBa 00y4yeHMA: MynbTUMeMa NPOEKTOP - 1 wT.; 3KpaH - 1 WT.; MOHUTOP npenogasatens - 1
LUT.; CUCTEMHbIA 6N10K - 1 WT.; KOMMJIEKC ayAno KOMIOHOK AN BOCNPOU3BeLeHNs ayano anna - 1
WT.; y4ebHO-HarnsagHble nocobus «3anopHo-perynupytowas apmarypa» - 4 Wwr.; y4yebHo-
HarnsagHble nocobusa «TexHonormyeckue annapatbl» - 10 WT.; HarNAAHbIE CTEHAbLI - 2 LUT.
CneynanusnpoBaHHasa mebesib: focka (Menosas) - 3 WT.; CTO/ npenojasaTtend - 1 WT.; cTON
KOMMNbIOTEPHbIV - 1 WT.; CTyN npenogasaTtens - 2 WT.; CTON CTYLEHYECKNIA ABYXMECTHbIN (WT.) -
18 wWT.; cKamMba CTyAeHuYecKas ABYXMeCTHas - 18 WrT.; nekTopckas TpubyHa - 1 wr.

8.2 Ayp. 401. AyguTtopumn ans caMocToATeNbHOM paboTbl. CrneunannsmpoBaHHas Mebenb: [0CKa
(MenoBas) - 1LWT.; CTON KOMMbOTEPHbIN - 20 WT.; cTyn - 20 WT. TexHuYyeckue cpescTea
06yyeHUs: MynbTUMeSMa NPOeKTOp - 1 WT.; 3KpaH - 1 WwT.; MOHO6/10K - 20 WT.; KOMMNJEKC ayano
KOJIOHOK /19 BOCNpPOW3BeAeHUs ayano ¢arina - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOAWYECKWNE YKA3AHWA ONA OBYYAK W NMNXCA MO OCBOEHWIO
AvcumnnnHa npenojaeTcs B BUAE NeKLUA U NPaKTUYECKMX 3aHATUIA. Ha nekumax npu n3noXxxeHunn
maTtepuana cnegyeT Nonb30BaTbCA UAMKOCTPATUBHBIM MATEPMaioM, OPUEHTUPOBAHHbLIM Ha UCNO/b30BaHKE
MY/IbTUMEeANAHOTO Npe3eHTalMoOHHOro 060pyAoBaHusa. Mpy BbINOMHEHUN MPaKTUYeCKMX paboT no
ancumnanHe “ Hage)XHOCTb XMMUYECKOro 06opyaoBaHns ”, obyuyaroLmnecs AOMKHbI BNajeTbh HaBblKaMu
paboTbl CO cNpaBOYHUKaMK 1 KaTasioramn. O6pasoBaTenibHble TEXHOMOTUN: MeToA NpPo61eMHOro
N3N0XEeHUS MaTeprana, Kak IeKTOpOM, Tak 1 06yyaloLWwmMMes; camoCcToATeIbHOe YTeHe 06yyatoLWwmmMumcs
y4ebHO, yuebHO-MeTOLMYECKOW M CMPABOYHON NnTepaTypbl U NocneaytoLLee NCM0Nb30BaHNe
MONYYEHHbIX 3HAaHUIN Ha NPaKTUYECKUX 3aHATUSX.


https://znanium.com/catalog/document?id=194566
https://znanium.com/catalog/document?id=79073

MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUNCKOW ®EAEPALNI

defepanbHOe rocy1apcTBEHHOE 610PKETHOE 06pa3oBaTe/IbHOE YUPEXKAEHME BbICLLIETO

obpasoBaHUA

«AHIFapCcKUM rocyapCcTBEHHbIN TEXHUYECKUIA

(®re0Y BO "AHITY™", AHI'TY)

YTBEP

MpopekTop,

4.X.H., npodg. CTOMUHA
« 06 » I.

TexHn4yeckasa anarHocTtnka

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpenneHa 3a Kadegpoi

YuyebHblli nnaH

MalnHbl N annapaTtbl XUMUYECKUX NPOU3BOLACTB

15.03.02_"'M -22-1,2,3,4.pK
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue

Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 23ET
Yacos no yyebHomy 72 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3a4eTbl 8
ayAUTOpPHbIe 3aHATUSA 36
camocTosTesnbHas paboTa 32
4acoB Ha KOHTPO/Ib 4

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

(ckypes <Comerpnarpees) 8 (42)
Hepenb 8,7

Bua 3aHATwMiA yn  pn
Nexkunmn 18 18
MpakTnuyeckue 18 18
MToro ayg. 36 36
ATakKTHas paboTa 36 36
Cam. paboTa 32 32
Yacbl Ha KOHTPONb 4 4
MToro 72 72

yn
18
18
36
36
32

72

NToro

PN
18
18
36
36
32

72
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Mporpammy coctaBun(u):
KTH, JeKaH TexXHONormyeckoro pakynbTeTa, JemeHTheB A.U.

PeLieH3eHT(bl):
KTH, nepBbiil 3am. reH. aupekTopaAO "MpkyTckHunxummaliu", KysHeuos K.A.

Pabouas nporpamMma AUCLUNAUHBI
TexHuueckas gnarHocTuka

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depepanbHbIl TOCYAapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAapT BbiCLero obpasoBaHus - 6akanaspuar no
HanpasneHnto noarotoskn 15.03.02 TexHONOrnyeckne mawnHol 1 obopygosaHme (Nnpukas MuHobpHayku
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaB/IeHa Ha OCHOBaHWN y4e6HOro nnaHa:
15.03.02 TexHONOrM4eckme malunHbl N 060pyL0BaHME
0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Paboyas nporpamma ogobpeHa Ha 3acefaHnn YMC akynbteta

Cpok fevicteua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., aou., Jllebegea O.A.
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1

2.2

2.3

1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
MpuobpeTeHne 0byyaOLLNMCA TEOPETUUYECKMNX 3HAHWUIT B 061aCTN TEXHUYECKON AMarHOCTUKMY;

M3yyeHne N 0CBOEHME METOAMK ANArHOCTUKM U OCTaTOYHOr0 pecypca 060py0BaHus;
AaTb 00yyYatoLMMCa 3HAHUA U HaBbIKU, HEOBXOAMMbIE NPW ANArHOCTUPOBAHMM TEXHUYECKOTO

COCTOSIHMSA MaLUMH 1 060pYyA0BaHNSA B MPOLLECCE UX M3FOTOBEHNS, MOHTaXa ¥ 3KCNayaTauumn Ha
XMMUYECKUX U He(hTenepepabaTbiBaOLLMX NPeANPUATUAX.

2.3A40AUN
N3n0XNTb OCHOBY Hanbo/ee LMPOKO NPUMEHSEMbIX B XMMUUECKOW 1 HedhTenepepabaTbiBatoLLeit
MPOMbILLNEHHOCTU CNOCO6OB TEXHNUYECKOI ANArHOCTUKM 1 OCTaTOYHOrO pecypca
TEXHO/IOTMYeckoro 060pyA0BaHNS;

yKaszaTb 006yvaroLmnmcs Ha npaBuibHOe NOHWMaHNe HOBENLWNX LOCTUXKEHUA COBPEMEHHON HayKu
N TEXHUKMN B 06/1aCTN TEXHUYECKOM AMArHOCTUKM, OLEHKN OCTaTOYHOro pecypca 060pyAoBaHus U
MPOMbILLNEHHON 3KCMEePTH3bI;

MMETb NPeACcTaB/eHNe O HanpaBfeHUN COBEPLLEHCTBOBAHUSA TEXHUYECKOTO 06CYXNBAHNSA U
pemMoHTa 060py0BaHNA O0TPac/IN Ha OCHOBE TEXHUYECKOW AMarHOCTUKM.

3. MECTO AnNcuunninHbl B CTPYKTYPE OOI

Limkn (pasgen) OOTT: 61.B.0B.04.02

3.1
311

3.1.2
3.13
3.14
3.15

3.2

321
3.2.2
3.2.3

Tpeb6oBaHWA K NpeABapuTebHOW NOATOTOBKE 06y4aroLwerocs:
TexHnyeckas MexaHuKa

XVMUYecKoe COnpoTUB/IEHNE MATEPUA/IOB 1 3aLMTa OT KOPPO3MK
MeTponorug, ctaHfapTusauns n ceptuukalms

TexHo/I0rns KOHCTPYKLUNOHHbIX MaTepranos
MartepuanosegeHue

AvicuMnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbI (Moagyns)
HEOOXOAMMO KaK NnpefLllecTBYHLLEE:

Mpoun3BoACTBEHHAs NpaKTUKa: MpeaaunnoMHas npakTuka
MoAroToBKa K cAadye U caada rocyapCTBEHHOMO 9K3aMeHa
MoAroTOBKa K MpoLeAype 3aluThl 1 3aLMTa BbINYCKHON KBanUMKaLMOHHOK paboTsl

4. KOMMETEHUMW OBYUYAKOWEIOCA, POPMUNPYEMBDBIE B PE3YJIbTATE OCBOEHWA

3HaThb:

AVCUNNANHBI (MOAYNS)

MK-2: ¥YMmeTb 0b6ecneynBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty
TEXHO/I0TNYECKOro obopyL0BaHUs

YpoBeHb 1 HOPMATMBHO-TEXHWYECKYHD [OKYMEHTALMIO NO KOHTPO/O TEXHUYECKOTOo COCTOSAHMS,

TEXHUYECKOMY 06CNYXMBAHUIO Y PEMOHTY TEXHO/IOTMYECKOT0 060py0BaHMA

YpoBeHb 2 MeponpuATHA MO MOBbIWEHWIO HAAEXHOCTU TEXHONOTMYEeCcKoro o6opyaoBaHums
YpoBeHb 3 MeTOAbl KOHTPONSA KaY4ecTBa PEMOHTHbIX paboT

YMeTh:

YpoBeHb 1 06ecneymBaTh BbINOAHEHUE PabOT MO TEXHUYECKOMY OGCNY>KMBAHUIO 1 PEMOHTY

obopyaoBaHus

YpOBeHb 2 OCYLLECTBNATL KOHTPONb TEXHUYECKOTO COCTOSIHNE 060pYyA0BaHNS
YpoBeHb 3 KOHTPO/NMPOBATb MOMHOTY U Ka4eCTBO PaboT N0 TEXHUYECKOMY 06C/YXXMBaHUIO

TEXHONOTMYeckoro o6opyaoBaHms

Bnagets:
YpoBeHb 1 HaBblkaMu pa3pabaTbiBaTb HOPMATUBHO-TEXHUYECKYHO LOKYMEHTaLWUIO MO KOHTPOSIO

TEXHNYECKOIo COCTOAHUA, TEXHNYECKOMY 060]'Iy)KI/IBaHVIIO N PEMOHTY TEXHO/IOTMYECKOTO

cTp. 3
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o6opypoBaHus

YpoBeHb 2 HaBblKaMM OCYLLECTBNATL aHaNN3 NPUYNH 0TKA30B 0060pyA0BaHUS, BECTW CTAaTUCTUKY
0TKa30B, pa3pabaTbiBaTb MEPOMPUATUS NOBbILEHNA HAAEXHOCTU 060pYyA0BaHUS

YpoBeHb 3 HaBblKaMu OCYLLECTBNATb KOHTPO/b 3a BbINMO/HEHWEM KayecTBa MOHTaXa, KayecTBa
PEMOHTHbIX paboT 1 06CNYXMBaAHNA TEXHONOTMYECKOTo 060pyA0BaHuMA

MK-8: CnocobeH KOHTPO/SIMPOBATL TEXHONOTNYECKME NPOLLECCHl M3rOTOBEHNSA
MalMHOCTPOUTENbHbIX U3AENNIA CPEAHER CMOXKXHOCTU U yNpaBisiTb UMY
3HaThb:

YpoBeHb 1 napamMeTpbl U PeXUMbl TEXHOIOTUYECKUX NPOLECCOB M3rOTOBEHNSA MALLIVMHOCTPOUTENbHbIX
n3aenunii

YpoBeHb 2 BUAbI M NPUYMHLI Gpaka Npu U3roTOBMEHUM MALLIVHOCTPOUTE/bHbIX U3AENNIA

YpoBeHb 3 TeXHOMOrMYeckme (hakTopbl, Bbi3biBaKOLLE MOTPELIHOCTM U3rOTOB/EHUA
MaLlMHOCTPOUTENbHbIX N3AENNIA

YMeTh:
YpoBeHb 1 BbIABAATb NPUUMHbBI 6paka Npu N3roTOBAEHUN MALLVUHOCTPOUTENbHbBIX M3AENNNA

YpoBeHb 2 BbISBNSATb TEXHONOTMYECKME (haKTOPbI, Bbl3biBaloLLMe NOrPeHOCTN M3rOTOBNEHNS
MallMHOCTPOUTENbHbIX U3aeNnii

YpoBeHb 3 0hopMASATbL AOKYMEHTALMI0 HA TEXHOMOrMYECKMEe NPOLLECChHl U3rOTOBIEHUS
MallMHOCTPOUTENbHbIX N3aeNnii

Bnagets:

YpoBeHb 1 CMOCOGHOCTLIO BbIABASATL MPUUMHBLI Bpaka Nnpyv U3roTOBMEHUN MaWIMHOCTPOUTENbHbIX
n3aenunii

YpoBeHb 2 OCHOBHbIMU NpuHUunamu pabotsl B CAD-cuctemax

YpoBeHb 3 CMOCOGHOCTLH KOHTPOAMPOBATL TEXHOMOTMYECKNIA NPOLLECC M3FOTOB/IEHUSA
MaLIMHOCTPOUTENbHbIX N3AENNiA

B pe3ynbTaTe 0CBOEHUS AUCLUNAUHBI 00yYaloLWMIAca AOKEH
4.1 3HaTb:
4.1.1 OCHOBHble feeKTbl, BO3HMKatOLLME NPU IKCnayaTauum 060pys0BaHuNS;

4.1.2 cnocobbl ycTpaHeHNs Ae(eKTOB;
4.1.3 MmeTojbl HepaspyLLarLwero KOHTPO/A, UCNOJMb3yeMble A1 06HapYXXeHUa Ae(eKTOB;
4.1.4 OCHOBHble TpeboBaHMA, NpeabABAsgeMble K TEXHUYECKON AOKYMeHTauumn, matepuanam, U3Lenmnsm.

4.2 YMeTb:
4.2.1 BblbupaTb MeTOAbl HEpa3pyLUAKLLEro KOHTPOA 060pyA0BaHNS;

4.2.2 oueHMBaTb Ka4ecTBO 060PYA0BaAHUS;
4.2.3 HaxoguTb fedeKTbl OCHOBHbIMW METOAAMMN HepaspyLlalLWwero KOHTPONs;
4.2.4 paspabaTbiBaTb JOKYMEHTALMIO Ha KOHTPO/Ib 060pyA0BaHNS;

4.2.5 paboTaTb C HOPMATUBHO-TEXHUYECKON LOKYMEHTALMEN; MPUMEHSATb CTaHA4apTHbIE MeTOAbl pacyeTa
nNpy NPOEKTUPOBAHUMN AeTanein u y3noB U3LeNnii Npyu PEMOHTE MOHTaXe.
4.3 Bnapetb:
4.3.1 CpefctBamu onpejeneHns TEXHNUYECKOro COCTOAHUSA TEXHONOrMYecKoro 060pyAoBaHus;

4.3.2 meTofMKaMy paspyLUalolero n HepaspyLiarLwero KOHTpPons.

5. CTPYKTYPA U COAEPXAHWE ganCcunnimHbl (MOAY NA)
Kog HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[pumeyaHue
3aHATUA Tem /BuA 3aHATMSA/ Kypc Lum paKT.
Pasgen 1 Cucrema
TEXHWYECKOr0
[MarHoCT1poBaHUs.
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3.1

Llenn, 3agaym n 0CHOBHbIe
MOHSATUS TEXHUYECKOW
AvarHocTuku. /Tema/

lMporpammMa TEXHUYECKOro
AVNarHocTnpoBaHus.
oKcnepTnsa
MPOMbILLIEHHOM
6esonacHocTtu. //1ek/

O6opypoBsaHue,
maTepuansl,
npuHagnexdoctu. /Tp/

Teopus HafleXXHOCTU B
TEXHWNYECKOW
AnarHoctuke. /Cp/

Pa3gen 2. OnpegerneHve n
KOHTPO/b COCTaBa, CTPYKTYPbI
1 CBOMCTB KOHCTPYKLIMOHHBIX
maTepuasios.

TpeboBaHus,
npeabsABnseMble K
KOHCTPYKLNOHHbLIM
matepuanam. /Tema/

OnpejgeneHne v KOHTPO/b
coCTaBa M CTPYKTYpbl
KOHCTPYKLMNOHHbIX
maTepuanos.
MeTannorpamnyeckuii
aHanms. /Nek/

Pa3paboTaTtb MeTO/bl
BOCCTaHOB/IEHUS [eTane,
npuobpeTeHne HaBbIKOB
nposeAeHns
fedekTtaunn. /Tp/
dpakTorpauyeckunii
aHanus. /Cp/

Pasgen 3. JerpafauyioHHble
MPOLLeCChl U AMarHOCTUKA UX
MPOTEKaHuS.

Buabl Koppo3un n meToapbl
nX oueHkun. /Tema/

CtapeHne marepuasnos.
W3nawwsaHwue. /Nek/

Koppo3nMoHHO-CTOKME
mMeTanbl 1
nonumepsl. /Mp/

Cnocob6bl 3aLnThl
mMeTannoB oT
KOPPO3MOHHOrO,
3PO3NOHHOI0 U PU3MKO-
MeXaHN4ecKoro
N3HaLLNBaHUS.
MopanbHbIii nsHoc. /Cp/

8 2 MK-2 MK-
8
8 2 MK-2 MK-
8
8 4 TK-2 MK-
8
8 2 MK-2 MK-
8
8 2 MK-2 MK-
8
8 4 TMK-2 MK-
8
8 2 MK-2 MK-
8
8 2 MK-2 MK-
8
8 4 TK-2 MK-
8

n1.1n2.1n3 0
1 13.2
a1

n1.1n2.1n3 0
1 N3.2
al
n1.1n2.1n3 0
1 N3.2
a1

n1.1n2.1n3 0
1 13.2
)

n1.1n2.1n3 0
1 N13.2
a1

n1.1n2.1n3 0
1 13.2
)

n1.1n2.1n3 0
1 13.2
)
n1.1n2.1n3 0
1 N3.2
al
n1.1n2.1n3 0
1 N13.2
a1

cTp. 5
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4.1

5.1

Paznen 4. [etheKTbl OCHOBHOIO
MeTasl1a U CBapHbIX
COEAVIHEHWIA.

Knaccugpukaymsa
fegekTos. /Tema/

JedekTbl cBapHbIX
COeAUHEHUN, TUMbI U
BUAbI CBAPKMN AeeKTOoB.
BnuaHue pegekTos
CBapKu Ha
paboToCcnocobHOCTb
KOHCTpYKLMIA. Cnocobbl
ncrnpasneHuns
petekToB. /fek/

BbIABUTbL Yy4YaCTKK
MeTasnna c puckamu,
BbIXOAAWMMMN Ha
MOBEPXHOCTb
TpewmHamu,
paccnoeHNAMH, 3aKaTamu,
3abovHamu (BMATMHAMMK),
pBaHWHaMM, PaKOBMHAMMU,
LUNaKOBbIMU
BK/HOUYEHUAMMU,
BOJIOCOBMHaMW U ApYTrymu
fLeekTtamu,
HeZonyCTUMOCTb KOTOPbIX
pernaMmeHTupyeTcs
LencTByOLL el
NHCTPYKUueid. /Mp/
CoBpemeHHble BUAbI
CBapKu, NpuMeHsemMble Ha
npoussogctee. /Cp/

Pa3gen 5. HepaspyLuatoLye
METOAb! KOHTPOSIS.

Bbibop meToa08B
HepaspyLuatoLLero
KOHTpond. /Tema/

Bu3syanbHblii 1
N3MEPUTENbHBbIN
KOHTPO/b.
TonwmnHomeTpus.
Vi3mepeHune TBepLoCTH
matepuana. MarHuTHole
MeTOo/bl HepaspyLuaroLLero
KOHTpons. KanunnsapHbli
MeTOj, HepaspyLlalLwero
KOHTPO/S CBapHbIX
coenHeHnI (LUBeTHas
fLedekTockonus).

Y nbTpa3ByKoBas
JedekTockonus.
Tennosble meToAbl. /f1ek/

MK-2 rnK-
8

MK-2 MnK-

8

MK-2 MnK-

MK-2 MnK-

n1.1n2.1n3
1 N13.2
)

n1.1n2.1n3
1 N3.2
al

n1.1n2.1n3
1 N3.2
al

n1.1n2.1n3
1 N3.2
al

0

0

0

0

cTp. 6
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6.1

PaspaboTka
pekoMeHAaLuii no Bblbopy
MeTOZOB U CPeACTB
KOHTPO/IA U 4NArHOCTUKN
KOHKPeTHON MallnHbl Un
eé COCTaBHOM YyacTu, a
TakXXe O4HOTUMHbIX N0
KOHCTPYKLUN Un
Ha3HaYeHWto Y3108
o6opypoBaHus
(NOALWMNHNKOB KayeHus
3ybuaTtbIX 3aLenEHNIA,
LLleHTPO6EXHbIX HACcOCOB,
anekTpoABurateneu,
rMApaBaNyecKoro
ob6opynoBaHus,
nHeBmMonpueosa u

T.n.). /Mp/

Bbi6op npnbopos u
MeTO/0B
HepaspyLuarLLero
KoHTpongd. /Cp/

Pa3gen 6. MNMporHo3vposaHve
OCTAaTO4HOTO pecypca
TEXHWUYECKUNX YCTPONCTB.

Buabl pecypca. /Tema/

lMporHosmposaHue
0CTaTOYHOrOo pecypca
COCY/0B 1 annaparos.
OnpepeneHune
0CTaTO4YHOro pecypca
Tpyb6onposoaos. /flek/
MonyyeHne faHHbIX O
TEXHWYECKOM COCTOSIHUM
ob6cnenyemoro o6bLekTa,
ero TeXHOJ/IOrMYecKnx
napameTpax, 06 ycnoBusx
B3aMMO/ENCTBMSA C
OKpY>KatoLLein cpesoil.
OueHka un
NPOrHO3MpoBaHue
0CTaTOYHOro pecypca ysna
TpeHusa. /Tp/
MMapasnnyeckue
ncnoiTaHud. /Cp/

/3auéT/

MK-2 MnK-

MK-2 MnK-

MK-2 MnK-

MK-2 rnK-

MK-2 MnK-

MK-2 rnK-

n1.1n2.1n3 0
1 N3.2
al

n1.1n2.1n3 0
1 N3.2
al

n1.1n2.1n3 0
1 N3.2
al

n1.1n2.1n3 0
1 13.2
)

n1.1n2.1n3 0
1 N3.2
al
n1.1n2.1n3 0
1 N13.2
a1

6. PpOHA OLEHOYHbBIX CPEACTB

6.1. KOHTpO/IbHblIE BOMPOCHI 1 3afaHNA
KOHTPOJ/IbHbLIE BOMPOCHI MO ANCUNNNNHE “TEXHUYECKAA ANATHOCTUKA”
1. MeCTO AMarHOCTUKN B CUCTEME TEXHUYECKOTO 0OCNYXMBAHMA U peMOHTa 060pyA0BaHNS. Buabl

cTp. 7
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PEMOHTOB.
2. Knaccuthukauma cucteMm AUarHOCTUKMN.

3. TexHMYeckoe fuarHocTupoBaHue, NOHATUE, Lefb.

4. ToHATME O cUcTeMe ANarHOCTUKMN.

5. Knaccugumkauunsa MeToLoB AMAarHOCTUPOBAHUA.

6. 3aga4n AMarHoCTUKM Npu aKcnayataunum o60pyLoBaHus, Npu BbIXOLe Ha KanuTabHbIA PEMOHT U
MOJZEepHM3aLmMo 060pyL0BaHUA.

7. Tpeb6oBaHMA K KOHTPONENPUTOLHOCTU ANArHOCTUPYEMOTO 060pYyL0BaHMS.

8. CTPYKTYpHbIe, (DYHKLNOHA/bHbIE 1 BUOPALMOHHBIE acMeKTbl TEXHUYECKOro COCTOAHMA 060pyL0BaHMS.
9. Knaccugmkayma aeteKToB no acnekTtaM TeXHUYECKOro COCTOAHUSA, N0 TSHKECTU NoCneaCcTBMiA, No
BO3MOXXHOCTMW AMArHOCTUPOBaHWSA, NO NPOUCXOXAEHUIO MO BUAY NPOSABMEHNA.

10. Ctaguu pa3BuTtma LeeKTOoB.

11. MogenupoBaHue nNpu ANArHOCTUKe.

12. Knaccugumkauuns cpeacTts AUarHoCTUKMN.

13. MeTofbl 06pabOTKM N aHANM3 AMarHOCTUYECKMX curHanos. Knaccuukauymsa. Cnocobbl
HOpManm3auum gMarHoCTUYECKOro curHana.

14. MeTpuyeckne MeToAbl AUarHoCTUK. n. Obnactn npuMeHeHUs. JOCTOMHCTBA, HELOCTATKMW.

15. MpaBunna namepeHnsa BubpaLmm nNpu guarHocTuke 060py0BaHUS.

16. TennoBble MeTOAbl ANArHOCTUKK. 3afaun, 061acTu NPUMeEHeHKS.

17. MupomeTpbl, Tennosu3opbl. MpuHuMn paboTel. O6NACTU NMPUMEHEHUS.

18. MeToabl 1 CpeAcTBa TEYENCKAHNUA.

19. MeTo/bl AMarHOCTUKM MO NPOAYKTam M3HOCA B CMasKe.

20. MporHo3mpoBaHMe 0CTaTOMHOIO pecypca COCTaBHbIX YacTeil MalnH Mo pesynbTaTam Mx
AMarHocTMpoBaHums.

21. narHocTtrKa HeypaBHOBELUEHHOCTW POTOPOB. MPUUYNHbLI HEYpPaBHOBELLEHHOCTN POTOPOB.

22. QnarHoctka my@T, HECOOCHOCTbL COMNMPATaeMbIX BasIOB.

23. narHocTuka ocnabneHnin n apyrux fedekToB poTopoBs (TPELLMH, 3afeBaHunii 1 T.0.).

24. narHocTrKa NOAWNNHUKOB KayeHUs. PexxuMbl paboThl NOAWUMHUKOB M Knaccupukaumnsa feeKTos.
25. [edeKTbl Npy M3roToBNEHUN, COOPKe, aKCnayaTalumn NOLWMMHUKOB KaueHus.

26. [le(heKTbl, CBA3AHHbIE CO CMa3KOWA.

27. MeToAbl AVArHOCTUKMN NOALINMHNKOB.

28. OmnarHoctuka CTaHUH 1 DYHLAMEHTOB.

29. CTpYKTYpHble napaMeTpbl TEXHMYECKOro COCTOAHUA 3ybuaTbiX nepegay. JuarHocTunka 3ybyaTbix
KoJsec.

30. OC06EeHHOCTM fMarHOCTUKN PEMEHHBIX Mepesay.

31. CTPYKTYpHble napaMeTpbl TEXHUYECKOT0 COCTOAHUSA LLeHTPO6GEXHbIX HAcOCOB. [narHocTuka
3N1EeKTPOHACOCHbLIX arperaros.

32. lnarHoCcTMKa N CTPYKTYPHbIE napaMeTpbl TEXHUYECKOTO COCTOAHMUSA TULAPABINYECKUX U
NMHeBMaTUYECKUX CUCTEM 060PYyL0BaHMS.

33. OC06EHHOCTM AMarHOCTMPOBaHMA TeNI006MeHHbIX annapaTos.

34. OCO6EHHOCTM AMarHOCTMPOBAHMA KOIOHHbIX annapaTos.

35. OC06EHHOCTM AMarHOCTMPOBAHNA EMKOCTHbIX annapaTos.

36. OxpaHa Tpyfa 1 TexHuKa 6e3onacHOCTY paboT Npu AMarHoCTUPOBaHUN 060PYL0BaHNUS.

37. QKOHOMMYeCKas 3 PEKTUBHOCTb AMarHOCTMPOBaHNA MalwnH 1 060pyA0BaHNUA.

6.2. TeMbl MMCbMEHHbIX paboT

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs
6.4. MepeyeHb BUOB OLEHOYHbLIX CPELCTB
3auer

7. YYEBHO-METOANYECKOE N MH®OPMALMOHHOE OBECMNEYEHWE ANCLUWTNINNHDbI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHas nutepartypa
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ABTOp®I,
N11 CwuHonanbHUKOB
B. A, 'puropbes
C. H.

ABTOpHI,
N2.1 TMoHwnkapos U. .,
MoHukapos C. .,
PaukoBckuii C. B.

ABTOpHI,
N3.1 YepenaHos A T1.

N3.2 CanbkoBa A T,
YepenaHos A T1.

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTK

3arnasue
HafgeXXHOoCTb M AnarHoCTUKA TEXHONOTMUYECKNX CUCTEM:
YUYEOHMK

7.1.2. JononHnTeNnbHaa nuTeparypa
3arnasue
PacyeTbl MallMH 1 annapaToB XMMUYECKNUX NPOU3BOACTB
n HehTerazonepepaboTku (MpUMepPbI 1 3adayn): yyeb.
nocobue

7.1.3. MeToaunyeckune pa3paboTku
3arnasue
MporHo3mMpoBaHmne pecypca TEXHUYECKUX YCTPOWCTB
HePTEXMMUYECKMX NPOU3BOACTB: MOHOrpapus
OcCTaToYHbIl pecypc ropu3oHTasbHbIX annaparos:

METOA. yKa3. N0 BbIMOMHEHNIO KYpC. Y AUMNOMHbIX
pabot ana cnew. 1705 (MAXII)

cTp. 9

M3patenscTBO, rof
M.: BbicW. LUK.,
2005

M3patenscTBO, rof
M.: Anbha-M,
2008

M3patenscTBO, rof
AHrapck: AHI'TY,
2017

AHrapck: AI'TA,
2003

NHTepHet”

31 MNonsakos, B. A OCHOBbI TEXHUYECKOM AMArHOCTUKHK :y4eb. nocobue / B.A Tonskos. —
Mocksa : MUH®PA-M, 2017. — 118 c. — (Bbicliee obpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/1676. - ISBN 978-5-16-100792-1. - TeKCT : 3N1eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/702799

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 ropga]

7.3.1.2 Office Pro + Dev SL [["ocyaapcTBeHHbIA KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok

pevicteus 3 rogal

7.3.1.3 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIi KOHTpakT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBma 3 rogal
7.3.1.4 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.2 MNepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 EpuHoe OKHO focTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 UPBUC

7.3.2.3 HayuHas anekTpoHHas 6ubnmoteka eLIBRARY.RU

7.3.3.1 LMS MOODLE

7.3.3.2 Znanium

7.3.3 MNMepeyeHb 06pasoBaTeNlbHbIX TEXHONOTNA

8. MATEPUANIBHO-TEXHMYECKOE OBECMNEYEHWE ANCUUNTNNTNHBI (MOAYA)
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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
“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, 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 - 1 Wwrt.; MOHO6MO0K - 20 LIT.; KOMMJIEKC ayAN0 KONOHOK ANf
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOOAMUYECKWE YKA3AHUNA ONA OBYYAKOWNXCHA MO OCBOEHUIO
OucumnnnHa “TexHU4YecKas AMarHOCTMKa” ABNAETCACAMOCTOSATENbHON AN U3ydeHUs. AucunninHa
npenojaetcs B BUAE NEKUUA N NPAKTUYECKUX 3aHATUIA. Ha Nekumnax npu U3noxeHUn marepuana cnegyet
NO0Nb30BaTbCA UNMOCTPATUBHBIM MaTepnuanom, OPUEHTUPOBAHHbLIM Ha UCMOb30BaHNE MYNbTUMEANIAHOTO
npe3eHTaLNOHHOIo 060pyA0BaHNA, COLEPXALLUM KOHTPOb LMarHOCTUPOBAHUSA 1 COOPKM Y310B MALLUVH U
annapaToB, a TakXKe PUCYHKOB 1 (hopMy/i. Mpu BbIMONHEHUW NPaKTUYECKUX paboT obyyatowmiics
3HAKOMWTCH C MeToLaMu 1 CpeACcTBaMM LMarHOCTUKN 060pyA0BaHUA C UCMO/b30BAHMEM MPOMbILLIEHHbIX
npnbopoB M NabopaTopHbLIX YCTAaHOBOK, MOAENMPOBAHNEM CTPYKTYPHbIX MapaMeTpoB TEXHUYECKOro
COCTOSIHMS 060PY0BaHNA N UX AMArHOCTUYECKUX MPU3HaKoB. O6pa3oBaTe/ibHble TEXHONOTUN: METOS,
nNpo6/1eMHOro U3N0XeHUA MaTeprana, Kak IeKTOpoMm, Tak 1 06y4aroLWwmMmcs; caMoCTOATEeIbHOe YTeHMe
obyyarommcsa y4ebHol, y4ebHO-MeTOANYECKON 1 CNPaBOYHOM NuTepaTypbl U nocnegyoLlee
MCNO/Ib30BaHME NOMYYEHHbIX 3HAHMIA B NPOLecCe BbIMONHEHUA NPaKTUYeCKUX paboT. Mpu ycnosum
NONIOXUTENbHON 3aWMThl N0 hopMam TeKyLL el aTTecTaumm obyyatoLimecs JONycKaTCcs K caadve 3adveTa.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHNA POCCUNCKOW ®EAEPALINN
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Mporpammy cocTtasusn(u):
KTH, [lekaH TexHoNnorm4yeckoro pakynbTeTa, leMeHTheB A.U.

PeueH3eHT(bl):
KTH, MepBblil 3aM. reH. gupekTopa AO "UpkyTckHumxuMmmal", KysHeyos K.A.

Mporpamma npakTuKu
Y4yebHaa npakTmka: O3HaKoOMUTeNbHas NpakTuka

paspaboTaHa B cooTBeTcTBUM ¢ PIOC:

depnepanbHbIli rOCYyAapCTBEHHbIV 06pa3oBaTe/ibHbIN CTaHAAPT BbiCLWEro o6pa3oBaHuUs - 6akanaspuaTt no
HanpasneHUto NogroTosky 15.03.02 TexHoNOrnYyeckne mawmHbl U 060pyAoBaHue (npnukas MunHob6pHayKu
Poccum ot 09.08.2021 r. Ne 728)

COCTaBJ/leHa Ha OCHOBaHUK y‘-le6HOF0 nnaHa:

15.03.02 TexHonorn4yeckne MallnHbl 1 060pyaoBaHME
YTBEPXKAEHHOI0 YUYEHbIM coBeTOM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Mporpamma ofo6peHa Ha 3acefaHnn YMC akynbTeTa
Cpok geiictens nporpammbl: 2022-2026 yu.r.

Mpeacegatens YMC KTH., aou., Jlebegesa O.A
MpoTokon ot 06.07.2022 Ne 06/22

cTp. 2
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2.1
2.2

2.3

LUEW MPAKTUKW
3akpenneHne v yrnybneHne TeOpeTUYECKNX 3HaHWIA, NONYYEHHbIX CTYAeHTaMW NPy U3y4YeHUn
eCTeCTBEHHOHAYYHbIX 1 MPO(eCcCMOHaNbHbIX AUCLMMNINH, MOAFOTOBKA UX K N3YUYEHUIO
nocneayoLwmx AUCUMNANH 1 NPOXOXAEHNIO NPOV3BOACTBEHHON NPAKTUKM;

3HaKOMCTBO C 0COGEHHOCTSAMM U36PaHHO cneunanbHOCTU, C COBPEMEHHbIM MPOMbILLIEHHbIM
npesnpuaTMEM, ero CTPYKTYpPOid, TEXHONOTMYECKMMM MpoLeccamun u 060pyLoBaHNEM;

MprobpeTeHne onbiTa NPaKTUYECKON paboTbl Ha NPeanpuATUX (B OpraHm3aunm), NPakTUuYeckmx
HaBbIKOB 1 KOMMEeTEHLMI B chepe NpodhecCMOHaNbHOM AeATe/IbHOCTU; NPUBUTUE HABbIKOB
6epeXxXxHOro OTHOLIEHMA K OKPYXXaloLlel cpefie, MeTo10B 6€30MacHOr0 Npou3BoCTBa pabor,
9KOHOMWW 3HEPTUMN 1 APYTUX PecypcoB NpPou3BOLCTBA.

2. BAAAUYN MPAKTUKN
C6op maTepuana a4na otyerta no y4ebHON NpakTUKE;

3aKpenneHve TEOPEeTUYECKUX 3HAHWIA, MONYUYEHHbIX BO BPEMSA ayAWUTOPHbIX 3aHATUIA MO
AUCLMNINHAM HanpaBneHns;

npuobpeTeHne NpPodeccMoHanbHbIX KOMMNETEHL WA, YMEHWNIA N ONbiTa B NPOJECcCMOHanbHOM
[eaTeNIbHOCTU.

3. MECTO MPAKTUKW B CTPYKTYPE OBPA3OBATE/IbHOW NMPOTPAMMbBI

Limkn (pasgen) OOTT: 62.0.01(Y)

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

3.2

3.2.1
3.2.2
3.2.3
3.2.4
3.25
3.2.6
3.2.7
3.2.8
3.2.9
3.2.10
3.2.11
3.2.12
3.2.13
3.2.14
3.2.15

TpeboBaHWA K NpeABapuTebHON NOATOTOBKE 06yyaroLwerocs:
TeopeTnyeckas mexaHuKa

dunsnyeckad Xxmmmua

DNEeKTPOTEXHUKA N 3NEKTPOHMKA

MHhopmaLNOHHbIE TEXHONOTUN U MPOrpaMMupoBaHmne
HauepTate/nbHas reomeTpusa U MHXeHepHasa rpauka
OpraHunyeckas Xxumums

dunsnka

VcTopma XMMMYecKoro MallMHOCTPOeHMUS

O6wan n HeopraHuyeckas XMMns

AVicumnanHbl M NPaKTUKKW, 4N KOTOPbIX OCBOEHWE JaHHOW AncUMNANHbI (Moayns)
HEoOXOAMMO KakK NnpefLllecTBYHLLEE:

TexHOoNorns maMHOCTPOeHUs

MOHTaX 1 PeMOHT TEXHOJIOFMYECKOro 060pyaoBaHusa

Hage>XHoCTb XMMUYECKOro 060pyA0BaHMs

MofroToBKa K cAadve 1 caava rocyfapCTBeHHOro aKk3ameHa

JKOHOMMKA ¥ ynpaBieHne XMMNYeCKUM 1 HedTenepepabaTbiBaloLW MM NMPON3BOLCTBOM
MexaHuKa XXNUAKOCTU 1 rasa

TexHnyeckas mexaHuka

TexHu4yeckas TepMoAnHaMmMKa 1 TeNI0TeEXHMUKA

TexHOoMornyeckme KOMMYHMKaLUM B XMMNYECKUX NPON3BOACTBAX

TexHO0rns KOHCTPYKUMOHHBIX MaTepuanos

MallurHbl U annapaTbl XMMUYECKUX MPON3BOACTB

MoAbEMHO-TPAHCMOPTHbLIE MEXAHU3MbI

Mpon3BoAcTBEHHAA MpaKTuKa: TexHonorn4yeckas (MPOEKTHO-TEXHOMOTMYECKas) NpaKTuKa
Mpoueccbl 1 annapaTbl XMMUYECKON TEXHONOM UM

XUMMYecKoe CONpPoTUBIEHNE MATEPMAaNOoB 1 3alMTa 0T KOpposuu

cTp. 3
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3.2.16 WN3menbyeHne B XMMUYECKOW NPOMbILLIEHHOCTH

3.2.17 KoHCTpympoBaHWe 1 pacyeT 3n1eMeHTOB 060pyA0BaHMe 0TpacIun

3.2.18 O6buwas xummn4yeckas TeXHONOrns

3.2.19 TMoarotoBKa K npoueaype 3awuThbl 1 3awmnTa BbINYCKHON KBaNM(PMKaLMOHHON paboThbl

3.2.20 [lMpowns3BofcTBeHHas npakTtuka: MNpegannioMHas npakTnka

3.2.21 TlpoMbllneHHaa 3KONorns

3.2.22 CucTtembl ynpaBneHNa XMMUKO-TEXHOOTUYECKMMM npoLeccamm

4. KOMIMETEHUUW OBYYAKOLWEIoCA, pOPMUPYEMbBIE B PE3YJ/IbTATE OCBOEHWA

AVCUNMANHBI (MOAYNS)

OMK-5: CnocobeH paboTaTb C HOPMATUBHO-TEXHUYECKON LOKYMEHTaLMNeNn, CBA3AHHON C

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

YMeTh:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

npoteccUoHaNbHOW AeATENbHOCTbIO, CYYEeTOM CTaHAAPTOB, HOPM M MPaBun;

OCHOBHble CTaHAAPTbl, AeWCTBYHOLLME B 061aCTU XUMUYECKOTO MALLIVHO- U
annapaTtocTpoeHus

OCHOBHble HOPMbI, [eACTBYIOLLNE B 06/1ACTV NMPOEKTMPOBAHMS MaLUWH 1 anmnapaToB
XMMUYECKUX NPON3BOACTB

OCHOBHble NpaBuna, AelcTBytoWMe B 061aCTU NPOEKTUPOBAHMSA MalUMH U annapaToB
XMMUYECKNX NPON3BOACTB

MPUMEHATb OCHOBHbIE CTaHAAPTbI 418 MPOEKTUPOBAHUA MaLlUMH M annapaToB XMMUYECKNX
MPOU3BOACTB

MPUMEHATb OCHOBHbIE HOPMbI A/ MPOEKTUPOBAHMA MAaLUMH 1 annapaToB XMMUYECKUX
MPOU3BOACTB

MPUMEHNATb OCHOBHbIE NpaBuia A5 NPOEKTUPOBAHMS MaLUUH 1 annapaToB XMMUYECKUX
MpPOn3BOACTB

NPaKTUYECKNM OMbITOM UCMNOMb30BAHUS OCHOBHbIX CTaHAAPTOB A5 NPOEKTUPOBaHMSA MalUUH
1 annapaToB XMMUYECKMUX NPOU3BOACTB

NPaKTUYECKNM OMbITOM MCNONb30BAHUS OCHOBHbIX HOPM A/11 MPOEKTUPOBAHMSA MaLIUH U
annapaTtoB XMMWYeCKMX NPOU3BOACTB

NPaKTUYECKNM OMbITOM MCNO/b30BAHUS OCHOBHbIX NPaBWA A5 NPOEKTUPOBAHNS MALLUH 1
annapaTtoB XMMWYeCKMX NPOU3BOACTB

OMK-6: CnocobeH pewaTb CTaH4apTHble 3a4a4ymn NpodeccnoHanbHOM 4eATeNbHOCTM Ha OCHOBE
NHHOOPMALNOHHOW 1 6ubanorpa@uUeckoin KynbTypbl C NPUMEHEHMEM UHGHOPMaLNOHHO-

3HaThb:
YpoBeHb 1

YpoBeHb 2

YpoBeHb 3

YMeTb:
YpoBeHb 1
YpoBeHb 2

KOMMYHUKaLWOHHbIX TEXHONOTUIA;

6a30Bble MONOXEHNS TEOPUM MHOPMaLMK 1 ee 06pabOoTKN, METOAbI MAaTEMATMUYECKOTO
MOAeNMpoBaHNA, METOAONOMNID NOMUCKA MH(opMaLun B ceTn MIHTepHeT

OCHOBHble METObl TEOPUU UHDOPMALUN U ee 06pabOTKN, METOAbI MaTeMaTUYECKOro
MOLENMPOBaHUS; MeTO40/I0TUI0 NOUCKA HAYYHOW M TEXHUYECKON MHOopMaL M B ceTu
MHTepHeT 1 cneymann3npoBaHHbIX 6a3ax faHHbIX

MeTOo/bl Teopun MHopMaunn 1 ee 06paboTKM, METOAbI MaTeMATUUYECKOT0 MOAEeNNPOBaHNSA,
OCHOBHbI€ UCTOYHMKMN MH(OpMaL MK ANS pelleHns 3agay npogeccnoHanbHom cgepbl
[eATeNbHOCTU, METOLOMOMMI0 MONCKA HAYYHON U TEXHUYECKO UH(opMaLmn B CeTH
VHTepHET 1 cneymann3npoBaHHbIX 6a3ax faHHbIX

co3faBaTb MHPOPMALMOHHbIE PECYPChI FN06anbHbIX CETEN
pewaTb CTaHAapTHbIe 3a/a4yM Ha OCHOBe MH(OPMALNOHHON BMbAnorpauUeckoi KynbTypsbl C
NPUMeHeHVeM UH(POPMaLMOHHO-KOMMYHUKALNOHHBLIX TEXHOIOT A

cTp. 4
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YpoBeHb 3 KCMNO/b30BaTbL METOAbLI MaTeMaTU4yecKoro MoAeIMpoBaHna Npu pelleHn cTaHAapTHbIX 3a4ad
npotheccMoHanbHOW feATeNIbHOCTH

Bnagets:

YpoBeHb 1 HaBbIKOM MOMCKa HayYHO-TEXHUYECKON MHhopMaunn B cetn NHTepHeT

YpoBeHb 2 HaBblKaMu 06pabOTKM HayYHO-TEXHUYECKON MH(OPMaLMK,MONCKOM e€ B ceTh MHTEepHeT 1
CneyuanmM3npoBaHHbIX 6a3ax faHHbIX

YpoBeHb 3 NpakTUYeCKUM OMbITOM MOLENNPOBAHUSA, MOUCKOM HayUYHO-TEXHUYECKON UH(opMaL v B ceTu
NHTepHeT 1 crneunann3vpoBaHHblX 6a3ax faHHbIX

MK-1: ¥YmeTb pa3pabaTbiBaTb CeTeBble rpahMKn PEMOHTHbLIX paboT, ycTaHaB/IMBaThb
B3aMMOCBfA3aHHbIe paboTbl, OnNpeaensaTb He06X04MMbIE pecypcChl (TPYLOEMKOCTb) NPOBELEHNUA
PEMOHTHbIX paboT
3HaThb:
YpoBeHb 1 HOPMAaTMBHO-METOAMYECKME MaTepurasbl N0 OpraHu3aLmy NpoBefeHns PEMOHTHbIX paboT
060pyao0BaHUs
YpoBeHb 2 npaBusia chayn 060pyA0BaHNA B PEMOHT U MpMema nocsie PeEMOHTa, METOAbl MOHTaXa,
PerynnpoBKu 1 Hanagkn o6opyAoBaHus
YpoBeHb 3 TEXHUYECKYHD LOKYMeHTaLuo, oPopMIAEeMYO 415 NPOBELEHNSA PEMOHTHbIX paboT
YMmeTb:
YpoBeHb 1 nnaHUpoBaTb MEPOMPUATUSA MO NPOBEAEHNIO PEMOHTHbIX paboT
YpoBeHb 2 COCTaBNSATb CeTEBbIE rpanKM PEMOHTHbIX paboT
YpoBeHb 3 o06ecneynBaTb paboTbl MO PEMOHTY M MOePHM3ALUN TEXHOOTMYECKOro 06opyLoBaHus,
OCYLLLeCTB/ATb KOHTPO/Ib KAYeCTBa, COCTaB/IATL TEXHNYECKYHO AOKYMEHTaUN 418
NpoBefeHNsa PEMOHTHbIX paboT
Bnagets:
YpoBeHb 1 HaBblKaMuW MAaHMPOBaHWUA MEPONPUATUIA NO NPOBEAEHNIO PEMOHTHbIX paboT
YpoBeHb 2 HaBblKaMu COCTaB/IEHUSA CeTeBbIX rPaiMKOB NPOBEAEHUSA PEMOHTHbIX paboT
YpoBeHb 3 HaBblKaMu COCTaB/IeHUA BEAOMOCTeN AedeKTOB M cneunduKaLnini Ha peMOHTHbIe paboThbl
MK-3: ¥YMeTb (popMupoBaTh NjaHbl NPOBEAEHUA NNaHOBO-NPeAynpeanuTe/ibHbIX PEMOHTOB
YCTaHOBOK, TEXHWYECKOr0 06CNY>XXUBAHWNA U pEMOHTa 060pyA0BaHNSA, MPOrpaMM MOLepHU3aLuu 1
TEXHUYECKOr0 MepeBoopyXXeHns
3HaThb:
YpoBeHb 1 3akoHOfaTe/ibHble U HOPMAaTUBHbIE MPABOBbIE aKTbl, METOAMYECKNE MaTepuasibl OpraHu3salmmu
Mo BOMpOCaM 3Kcnayaraumm TeXHON0rMyeckoro o6opyaosaHums
YpoBeHb 2 HOpMaTMBHbIE, METOLMNYECKWNE U APYTUe MaTepuranbl Mo OpraHM3aunmm peMoHTa
TEXHO/I0FMYECKOro 060py0oBaHuns, 34aHNIA N COOPYXKEHWUIA
YpoBeHb 3 nepefoBO OTEYECTBEHHbIW 1 3apy6eXXHbIN ONbIT N0 NMPUMEHEHUIO COBPEMEHHOTO
TeXHON0rMYeckoro 060pyoBaHns, HOBbIX METOA0B PEMOHTA U MeXaHu3aLuuu
YMmeThb:
YpoBeHb 1 nnaHMpPOBaTb rpaiviku KOHTPOA TEXHNUYECKOTO COCTOAHNA Y PEMOHTOB TEXHO/IOFMYECKOr0
obopynoBaHus
YpoBeHb 2 MPOBOAUTL pacyeThbl TPeOyeMoro peMOHTHOro poHAa
YpoBeHb 3  (hOpMMPOBAaTL MJaHbl MPOBELEHUA MNAHOBO-NPefynpPeanTe/IbHbIX PEMOHTOB YCTaHOBOK,
TEXHNYECKOr0o 06CyXUBaHUA N peMOHTa 060pyL0BaHNA
Bnagets:
YpoBeHb 1 HaBblkamu (POPMUPOBAHUA TOL0OBOr0 rpaduka paboT N0 KOHTPOHO TEXHUYECKOT0 COCTOSHUS,
TEXHUYECKOMY 06CNYXUBAHUIO M PEMOHTY TEXHONOTMYEecKoro o60pyoBaHus
YpoBeHb 2 HaBblKaMun pacyeTa PeMOHTHOro oHAa
YpoBeHb 3 CNOCOGHOCTLIO BHEAPEHWUS COBPEMEHHbIX CUCTEM MOHUTOPUHIa TEXHUYECKOr0 COCTOAHMUSA
TEXHO/IOFMYECKOro 060py0BaHNAa TEXHONOTNYECKNX YCTAaHOBOK
B pe3ynbTaTe 0OCBOEHUSA UCLUNNUHBI 06yYatoLWUACA LOMKEH
4.1 3HaThb:
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411
4.1.2
413

4.2
421

4272
423

4.3
431

4.3.2
4.3.3
434

Koga
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2.1

KOHCTpYyKUMM annapaToB 1 MalluH, PacnooXeHHbIX N0 MeCTY NPOXOXAeHUS NPaKTUKK;
BUAbI 1 06BbEMbl MPOBOANMbIX PEMOHTHbIX PaboT N0 MECTY NPOXOXAEHWNS NPaKTUKN;

NnepcneKkTUBHOE TEXHONOrMYeCKoe 060pyJ0BaHMe, NPUMEHSEMOe Ha MPOMbILLNEHHbIX
npeanpuaTusX.

YmeTb:
PaboTaTb C TEXHUYECKOM AOKYMeHTaunen (KOHCTPYKTOPCKOM M TEXHONOTMYECKOM) N Hay4YHOWA
nnuTepaTypoi;

BbIMOMHATHL NPOCTelLLINe ONnepaLnm Ha TEXHONOrMYeCKOM 060pyA0BaHUN NPEANPUATUS;
MPUMEHATb METOAbI NPOEKTHO-KOHCTPYKTOPCKOM paboThl.

Bnapgetb:
OCHOBHbIMY HaBblKaMW PaboTbl C TEXHOIOrMYECKUM 060pyL0BaHNEM;

HaBblKamMW NPOEKTUPOBAHUA TEXHONOIMYeCKOro 060pyL0oBaHus;
HaBblkaMy paboTbl C TEXHUYECKOIN U Hay4YHOW NnUTepaTypoil;
ONbITOM 0hOPMIEHNS TEXHUYECKON JOKYMEHTaLUN.

5. COAEPXAHWE MPAKTUKN

cTp. 6

HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe [MpumeyaHue
3aHATKA Tem /BUA 3aHATMSA/ Kypc 11717 paKT.

Pasgen 1 BeegeHve

O6uimne cBefieHUs 0
COCTOAAHUW OTpac/u
npombiwneHHocTn /Tema/

Obuwwne ceefieHUs 0 4 46 OrlK-5 niil 0 3awmTa

COCTOSAHUN N OlNK-6 MK ni.z2nz2.1 oTyeTa

nepcrneKkTnBax pasBuTus -1 NK-3 n2.2 N2.3
oTpacnu n2.4 n2.5
NPOMBbILUNEHHOCTH, Nn2.6M13.1
CBSA3aHHOW C TEMOM 31 32 33
KYpCOBOro MpoeKTa ro

MalunHaMm v annaparam

XUMUYECKNX MPON3BOACTB

1 BbIMYCKHOM

KBannpuKaLuOoHHOW

paboTe, CTeneHb HOBU3HbI

N COBepLUEHCTBaA

obopypnoBaHus,

TEXHO/I0T UK

npounssoacTea. Ponb

YYeHbIX B pasBuTum

OMMCbIBAEMOT0

npoun3BOACTBa,

LienecoobpasHoCTb

NMPOEKTUPOBAHNA NN

PEKOHCTPYKLUN

obopyposaHus. /Cp/

Pasgen 2. OcHoBHas 4acTb

OnucaHune
TEXHONOTMYecKoro
npouecca /Tema/
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2.2

2.3

OnucaHue
TEXHOIOTMYECKOWN CXeMbl
npouecca, KpaTkas
XapaKTepucTumka
obopypoBaHusa. Hopmbl
TEXHO/I0rMYEeCcKoro
pexxuma. KoHTponb
Npon3BOACTBA U
ynpas/ieHne
TEXHO/IOTUYECKUM
npoweccom.TexHonorun4ec
Kast JOKyMeHTauus:
TEXHONOTNYECKNI
pernameHT, XypHan
CMeHbI. Mopagok
npoBefeHns
3KCMeprMeHTa,
TEXHO/IOrnyeckKume
napameTpbl npouecca,
NPOBOAMMOrO Ha
nabopartopHoi
ycTaHoBke. /Cp/

O6opypoBaHue
TEXHO/IOrMYeCKOro
npouecca /Tema/

OnucaHue KOHCTPYKLUUIA 1
npuHUMNa gencTems
TEXHONOTMYeCcKoro
obopypoBaHus.
O3HakomneHue ¢
TEXHNYECKOW
JOKYMeHTauuel: nacnopra
Ha TEXHOM0rnYyecKoe
ob6opyoBaHue
pe3ynbTaThl
TONWMUHOMETPUN,
fedekTockonuun. Bugb
CBapKu, NpUMeHsemMble B
NPOU3BOACTBE.
KOHCTPYKUWOHHbIE
martepuansl. OnucaHune
HayHO-uccnea0BaTeIbCKoi
nabopaTopHoW

ycTaHoBku. /Cp/

PemoHT
TEXHONOTMYeCcKOoro
obopypnoBaHus.
TexHOoNorusa n3roToBeHns
fetanei v ysnos
TEXHONOTMYeCcKoro
ob6opypoBaHus /Tema/

42

44

OrK-5
OMK-6 NK
-1 MK-3

OrK-5
OMK-6 NK
-1 MK-3

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
n2.6n3.1
31 92 33

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
n2.6n3.1
31 92 33

0

0

cTp. 7

3awmra
oTyeTa

3awmra
oT4yeTa
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3.1

CYLLHOCTb NPOMCXOAALLEr0 MpoLecca, pacxofbl Cbipbs, TOMANBA, 3HEPT UK, BOAbI U T.A.

Cncrema TeXHMYECKOr0
06CNY>XMBaHUS N PEMOHTA
ob6opygoBaHus. Buab
PEMOHTOB, 06BbEMb
pPemMOHTOB. TexHo/ormsa
N3roTOB/MIEHUS AeTanen n
Y3/10B TEXHONOTMYeCKOro
obopypoBaHusa. Tunosoe
TEXHONOrnyeckoe
obopypoBaHue gns
XUMMYECKUX W
He(pTenepepabaTbiBalOLLNX
npowussoacTs. /Cp/

Pasgen 3. 3ak/to4veHve

MyTn noBbILEHNA
3ahheKTUBHOCTN paboThl
TEXHO/IOTMYECKOro
ob6opygoBaHusa /Tema/

MepcnekTuBbI
MOZepHu3aLun un
PEKOHCTPYKLUN
TEXHO/IOTMYECKOro
obopypoBaHus.
PekomeHpgaunm no
NOBbILIEHWUIO
3(hheKTUBHOCTN paboThl
TEXHO/I0rMYEeCcKoro
obopypnoBaHus.
3akKnoyeHne no Hay4yHo-
nccneaoBaTenbCKoi
paboTte. TexXHUKO-
9KOHOMMYECKOE
obocHoBaHue
PEKOHCTPYKLMHK,
MofepHu3aLmmn
ob6opygoBaHus. /Cp/
/3auéTCOUu/

6. pOHA OLUEHOYHbLIX CPEACTB

40 OrK-5
OMK-6 NK
-1 MK-3

40 OnK-5
OrMK-6 MK
-1 MNK-3

4 OnK-5
OrMK-6 MK
-1 MNK-3

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
n2.6n3.1

24

ni1
niz2nz2.1
n2.2 N2.3
n2.4 n2.5
Nn2.6N3.1
31 32 33

ni1
niz2n2.1
n2.2 N2.3
n2.4 n2.5
Nn2.6N3.1
31 32 33

24

6.1. KOHTpO/ibHbIE BOMPOCHI 1 3afaHNA
KOHTpONbHbIE BOMPOCH! MO MTOram OCBOEHUSA NMPaKTUKMN.
1 MnaH pa3suTUA NpesnpuaTns
2. ACCOpPTUMEHT BbIMYCKaeMOW NPOLYKLNN, TEXHOIOrMYeCKas cxema Npom3BOLCTBA U (PU3NKO-XUMUYECKas

0

cTp. 8

3awmra
oTyeTa

3awmra
oT4yeTa

3awmra
oTyeTa

3. KOHCTpyKLUUM annapaTtoB U MallWH U KX FNaBHbIX y3/10B (0C060e BHUMaHMWe cneayeT 06paTuTh Ha
PEKOHCTPYMPYEMbIE UM MOAEPHU3NPYEMbIE KOHCTPYKLMUN).

4. MpaBuna akcnayatauun AeicTByOLLEr0 060pyA0BaHMS, MHCTPYKLMM NO 3KCNayaTalmm
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5. HacocHo-komnpeccopHoe 060pyf0BaHue, perynmpytoLme ycTponcTea U KOHTPO/Ib NPOU3BOACTBEHHbIX
npoLeccos.

6. AHann3 paboTbl 060pyAoBaHNSA Liexa (YCTaHOBKM), HEAOCTaTKN KOHCTPYKLMIA MallH 1M annapartos,
MeponpuATAA N0 UX YCTPAHEHUIO, NPUYMHBI N3HOCA, NOIOMKN METO/bl PEMOHTA OTAE/bHbIX feTanei n
y3/10B MallunH (annapaTos).

7. CBapka. Bugbl cBapku, npuMeHsemMble Ha NPON3BOACTBE.

8. MnaHupyemas v akTMyeckas NPOAO/IHKNTENLHOCTL IKCMNyaTaumm 060pyA0BaHNA, KOHTPO/Ib 3a
COCTOSIHMEM annapaTa (MallvHbI) 1 ero y3n0B B npoLecce aKcniyarauum, obLiee TEXHUYECKOe COCTOSHUE
1 KOMMNJIEKTHOCTb 060PYA0BaHNSA Ha CErOLHAWHNI [ieHb.

9. ¥YnpaBneHve TeXHO/IOrMYECKUM NPOLECCOM, UCNOJ/Ib30BaHNE KOMMbIOTEPHON TEXHUKN Ha NPesnpuaTum.
10. PaboTa KOHCTPYKTOPCKOro 610po (oTAena, rpynnel) npu 3aBoje.

11. CucTema KOHCTPYKTOPCKOW LOKYMEHTaLNN.

12. MeTofMKa pacyeTa U KOHCTPYMPOBaHNA OCHOBHbLIX Y3/10B MallVH 1 annapaTtos.

13. MeToAnKa pacyeta 3KOHOMMUYECKON 3P(HeKTUBHOCTU HOBOIN TEXHUKMN.

14. CtaHgapTnsauma n ynpasneHne KayecTBOM Ha MPesnpuUATUn.

15. OpraHu3auuns cBoero paboyero MecTa, HefoCTaTKu1, NPeAsoXeHNs ANA NepcrneKTUBHOIo Pa3BuUTUA.
16. MpoMbILL/IeHHAA 3KONOTNA, NPESN0XKEHMNA MO COBEPLUEHCTBOBAHMIO Y3/10B repMeTu3aLmnm
TEXHON0IMYeckKoro 060pya0BaHus.

17. 3apaun MexaHW4ecKom Cnyxo6bl.

18. CTpyKTypa opraHm3aunm n ynpaeieHUs peMOHTHO-MEXaHUYECKNX CMY>K6 NpefnpuaTus, nonoxeHue o
rnNaBHOM MeXaHWKe W oTAefie rNaBHOro MexaHuka.

17. OpraHu3auuns cny>o6bl nnaHoBO-NpefynpeanTensHoro pemoHTa (HAP).

18. HopmaTtuBHbIe [OKYMEHTbI cnyx6bl MNP, nnaHuposaHue MUWP, meToAanKa opraHusaumnm
NnepuoANYHOCTU NPOBELEHNA PEMOHTOB U 3aMeH TEXHUYECKUX YCTPOMCTB.

19. MoaroToBka 060py0BaHNA K NPOBELEHUIO PEMOHTHbIX paboT, NpaBuia NpoBeAeHNs CBAPOUHbIX paboT
npu pemMoHTe, Npuemka 060py0BaHNA NOC/e PEMOHTA.

20. PEMOHT OCHOBHbIX TUMOB XMMWYECKOro 060pyA0BaHNSA, PEMOHT KOJIOHHbIX (HAaCcaf0uHbIX U
TapenbyaTbiX) annapatos, Nevei U CYLNIOK, PEMOHT HAaCOCOB, LEHTPURYT, PUIbTPOB.

21. Cnyxo6a 3T (3anacHble yacTu, UHCTPYMEHTbI, Npubopsl), nnaHuposaHme 3UTI.

22. PEeMOHTHO-MeXaHUYeCKuni Lex, ero CTpyKTypa, niaHnpoBaHue paboT, JOKyMeHTauua 4Ns caayum
060pyl0BaHNSA B PEMOHT, Npuem 060pyA0BaHWSA U3 PEMOHTA B 3KCMJlyaTauuio U UCMbITaHUe.

6.2. TemMbl MUCbMEHHbIX PaboT
MaTepuasnbl oT4eTa UCMNO/MbL3YIOTCA A4/19 BbINOMHEHWA KYPCOBOro NpoeKkTa no gucumninHe "MatlnHbl 1
annapatbl XMUYeCKNUX Npon3BoACTB". MpuMepHble TeMbl KYpCOBbIX paboT: "PEKOHCTPYKLUUS YCTaHOBKM
ANA NONyYeHUs TOBapHbIX Macen", "PeKOHCTPYKLMA PeKTUPUKALMOHHON KOMOHHbI ANs npoLecca
0TGEH3MHMBAHMA KEPOCMHOBON (hpakunmn", "PeKOHCTPYKLMSA NOPLUIHEBOr0 KOMMpeccopa (upmsl
«LWBapuykond» (u. 19/47, Xumnuveckunii 3aBog, AO «AHXK») ¢ uenbio NoBbiWeHUA 3PHEKTUBHOCTH
paboTbl”, "PeKOHCTPYKLUMA y3na abcopbumnm xnopa B NPOM3BOACTBE AMxXnopaTaHa"”, "PeKOHCTPYKL S
YCTaHOBKM 415 NMPOM3BOACTBA 6UTyMa", "PEKOHCTPYKLMSA YCTAHOBKY AN NMPUTrOTOB/IEHNA pacTBopa
nonvakpunammnga", "PeKOHCTPYKLMSA YCTaHOBKMW Aerasauunmn oTAaeneHns oCTaTKOB HePTAHbIX (ppakumnii ot
NNacToBoW BoAbl", "PEKOHCTPYKLMA peakTopa rmapooyncTKm 6eH3nHa".

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.

6.4. lepeyeHb BUAOB OLEHOYHbIX CPeACTB

3aumra oryera.

7.YYEBHO-METOANYECKOE N NH®OPMALUVMOHHOE OBECMNEYEHWE NMPAKTUKW
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHad nuTepaTtypa
ABTOpLI, 3arnasue W3patenscTso, rog
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ABTOpbI,
XXykos 3» /1.,
Koszapb N. .,
MypawkuH C. 1.,
Po3oBckuin B. 4.,
Jertapes B. B,
ConoBeiuunk A
M., MypawkunH C.
n.

Mwuxanés M. @.,
Tpetbsakos H. IM.,
MwunbyeHko A. U.,
306HUMH B. B.,
Muxanes M. &.

ABTOpbI,
Manaxos A. L.,
Xykos A T1.

MapuH B. M.,
>KykoBa H. H.,
MsacHukoB A. IM.,
CokonoBa . H.,
MapuH B. M.,
Cokonosa I'. H.

Epmakos B. U.,
Lewnn B. C.

KamuHckuii C. 1.,
CmupHoB K. M.,
>Xykos B. .,
KpacHouwekos H.
A., KamuHckuii C.
n.

YepHoxykoBs H.
n.

CanbkoBa A. I',,
Mogonnenos E.
B., LWep6uH C.
A., AcnamoB A.
A

ABTOpbI,
[JemeHTbeB A U,
Haboka B. B.

7.2. MepeyeHb pecypcoB MHHOPMALMOHHO-TETEKOMMYHUKALLMOHHON CeTH

3arnasue

TexHON0rnsa MalmnHOCTPOeHUS: yyeb. nocobue: B 2-X KH.

PacyeT U KOHCTPYMpPOBaHue MallH 1 annapaToB
XUMUYECKMX NPOM3BOACTB: MpuMepbl 1 3a4aun: y4eo.
nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
OCHOBbI MeTanNI0BeeHNA U TEOPUN KOPPO3UU: YUEOHUK

O6paLlyeHne ¢ onacHbIMK 0TX0f4aMu: y4yeb. nocobue

PEMOHT 1 MOHTaX XMMUYECKOT0 000pYA0BaHUSA: yueb.
nocobue

CpepacTBa UHAMBMAYANbHOW 3aWiNTbI: CNPaBOYHOE
n3gaHme

TexHonorus nepepaboTkM HeTU U rasa: y4yebHUK ana
BY30B

AnnapaTbl HEPTEXUMUYECKMX,
He(pTenepepabaTbiBalOLLNX U XMMUYECKUX NPOU3BOACTB.
PacueT Ha NPOYHOCTL: yueb.-MeTof. nocobue

7.1.3. MeToanuyeckue pa3paboTku
3arnasue
MporpaMmma y4ebHON NpakTUKKM A4N18 CTYAEHTOB MO
Hanpas/feHno nogrotosku 15.03.02 "TexHonornyeckue
MallMHbl 1 060pyL0BaHMe™ OYHOW (hOPMbI 0BYUEHNS.

cTp.10

M3patenscTBO, rof
M.: Bbicwl. WK.,
2005

M.: OOO "Toproso
-N3paTenbcKuii
dom "APNC", 2010

M3patenscTBo, rof
M.: Bbicw. WK.,
1978

M.: TK Benbu, N3g
-BO MpocnekT,
2007

N.: Xumnga, 1981

N.: Xnmnga, 1989

M.: Xumnsa, 1966

AHrapck: Al'TA,
2014

N3patenscTBo, rof
AHrapck: AHI'TY,
2017

NHTepHeT”

CemakuHa, O.K. MawuHbl 1 annaparbl XUMUYECKUX, HelhTenepepabaTbiBatOLLNX U
HeTeXMMUYECKUX MPOU3BOACTB :yueb. nocobue / O.K. CemakunHa ; TOMCKUA NONUTEXHUYECKUIA
YHUBEPCUTET. - TOMCK : 134-B0O TOMCKOIo NonmMTexXHU4Yeckoro yHueepcurteta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TeKCT :3neKTPOHHbIN. - URL: https://znanium.com/catalog/product/1043924
MoHukapos, V. . MalunHbl 1 annapaTtbl XMMUYeCKUX NPOM3BOACTB M HeTerasonepepaboTKu:
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
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33  OcHOBbI pacyeTa M KOHCTPYMPOBaHWA MallnH 1 annapaTtoB nepepadarbiBaroLLMX MPON3BOLCTB :
y4yebHuK / B.M. 3nmHakos, A.A. KypoukuH, 1.A CnuubiH, B.A YyryHoB. — Mocksa : UH®PA-
M, 2019. — 360 c¢. — (Bbicwee obpasoBaHue: bakanaspumar). — www.dx.doi.org/10.12737/17664.
- ISBN 978-5-16-010566-6. - TeKCT : 3/IeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/1016412

34  Cxuptnagse, A . PEMOHT TeXHO/I0FMYeCKoro obopyaosaHus: yuyebHuk / A I'. CxupTnagse, B.A.
CkpsibuH. - Mocksa : KYPC : UH®PA-M, 2018. - 352 c. - ISBN 978-5-906923-80-6. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/944189

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHus
7.3.1.1 Office Pro + Dev SL [[ocypapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.2 Windows E3EDU Dev UpLSA [[ocyaapcTBeHHbIi KOHTpakT Ne 442019-004 o1 24.05.2019
CpOK feicTBua 3 rogal

7.3.1.3 NanoCAD 11 Plus [Akagemuyeckas nuueH3us: cepuiiHblin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropga]

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

7.3.2 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 EpuHOe OKHO foCTyna K MHhOopMaLMOHHbLIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHad anekTpoHHasa 6ubnnorteka eLIBRARY.RU

7.3.3 MNMepeyeHb 06pasoBaTeNbHbIX TEXHONOTNA
7.3.3.1 LMS Moodle
7.3.3.2 3BbC Znanium

8. MATEPNAJIBHO-TEXHNYECKOE OBECMNEYEHWE MPAKTUKW

81 Ayg. 111, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblint 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
nocobuns «3anopHo-perynmpytoLwas apmarypa» - 4 wWr.; yuebHo-HarnsagHole nocobus
«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 (WT.) - 18 WT.; cKaMbs CTYfAeHYecKas
ABYXMecTHas - 18 wrT.; nektopckasa TpubyHa - 1 wr. MNporpammHoe obecrneyeHune: onepaymoHHas
cuctema Windows 10 Education, Office Professional Plus Education.

8.2 Ayp. 112, 665830, r. AHrapck, 72 kB-n, f. 19, yue6Hblit kopryc Ne 2. YuebHble aygutopuu ans
NPoBefeHNA YHeOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKMNe cpeacTBa 06yyeHns: nabopaTopHas
yCTaHOBKa “M3yyeHre KNHETUKN TPaBUTALMOHHOIO ocaxaeHuma” - 1 wr.; nabopartopHas
yCcTaHoBKa “lccnefoBaHue PeXMMOB ABVXXEHUA XUAKOCTU” - 1 wWT.; nabopatopHas ycTaHOBKa
“I'ngpaBnuyeckne ncnblTaHMa Tpy6onpoBoaoB” - 1 wT.; nabopaTtopHas yctaHOBKa “VcTedeHmne
XWAKOCTU U3 Hacagka” - 1 wrT.; yuebHO-HarnagHoe nocobue “OumncTka razos” - 1wrt.;
nabopaTtopHas ycTaHOBKa “M3y4yeHne npouecca pektuukaymmn” - 1 wr.; nabopaTopHas yCcTaHOBKa
“N3yyeHne ruapoamHamMmmMKmn TapenbyaTblX U HaCaA0UYHbIX KOMOHH” - 1 wWT; y4ebHO-HarnsgHoe
nocobue “IkcTpakumna” - 1wTt. CrneymanmsmpoBaHHas mMebenb: focka (MefnioBas) - 2 WT.; CTON
npenogaeatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTyAeHYECKUIA ABYXMECTHbIA (wT.) - 10
LUT.; CKambd CTyAeHYecKaa AByxmMecTHas - 10 wr.

8.3 Ayga. 401, 665830, r. AHrapck, 72 k8-, 4. 19, yuebHblit Kopnyc Ne 2. Ayagutopumn ans
CaMoCTOATENbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (menosas) - 1 WT.; CTON
KOMMNbIOTEPHbINA - 20 WT.; cTyn - 20 WT. TeXHUYecKne CpeacTBa 00yyeHns: MynbTuMeMa
NpoekTop - 1wWT.; 3KpaH - 1wWT.; MOHO6M0K - 20 WT.; KOMNAEKC ayAn0 KOIOHOK AN
BOCMNpPOM3BeAeHNA ayamno (aiina - 1 wT.; 4OCTyNn B MHTEPHET Co Bcex pabounx mecT. MporpammHoe
obecrneyeHune: onepaymoHHaa cuctema Windows 10 Education, Office Professional Plus Education.
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9. METOANYECKWNE YKA3AHWNA ANA OBYYAKWNXCA MO OCBOEHNIO NMPAKTUKW
MpakTnKa no nosyyeHo NEPBUYHBLIX NPOMECCUOHANbHBIX YMEHWUI 1 HABbIKOB, B TOM YMC/le NEPBUYHBIX
YMEHUIA N HaBbIKOB Hay4YHO-UCCef0BaTe/IbCKON AesTeNbHOCTM (yuyebHas) BKIOYaeT B cebs
CaMOCTOATE/IbHY0 paboTy 06yUatoLLUXCA U Yackl HA KOHTPO/b. 3a 06yYaloLWMMNCA 3aKpennseTcs Ha
npeanpuaTAN PyKOBOAUTENb (MU PYKOBOAUTENb HAYUYHO-UCCeL0BaTEIbCKON paboThbl) M Ha3HavaeTcA
PYKOBOAMTENb NPaKTUKN OT yHMBepcuTeTa. ObyyaroLmecs noceLaroT KOHCYbTauny pyKoBoauTens
NpakTUKM OT YHUBEPCUTETA, KOTOPbIN B 3aBUCUMOCTI OT BbIGpaHHOM TeMaTUKM HasHavaeT obydatoLmmcs
UHAMBUAYaNnbHOe 3afaHne. O6pasoBaTe/ibHble TEXHOMOMMW: CaMOCTOATE/IbHOE YTeHMe 0byyaroLwmmmcs
WHCTPYKTUBHON, NPOM3BOACTBEHHO, Hay4YHOM 1 CNPaBOYHOM NUTepaTypbl C NOCAEAYOLLUM
MCMONb30BAHMEM MOYyYEHHbIX 3HAHUI B MpoLecce BbINONHEHUA 3aay4 NPakTUKK, UCNOb30BaHue
NHTEPHET-PECYPCOB C Lie/Ibi0 MH(OPMaLMOHHOIo obecneyeHuns npegMeTHoOW o6nacTu. o 3aBepLUEHNIO
NPakTUKK 0byyaloLmecs 3almnLLaoT U CAalT oTHeT. o pe3yibTaTaM NPOXOXAEHUS MPaKTUKK
06y4yaloLMMCS BbICTABNSETCA 3a4eT C OLEHKOMN.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA3OBAHUSA POCCUNCKOW ®EAEPALLNI

defepanbHOe rocyjapcTBeHHoOe 6L0KeTHOE 06pa3oBaTelbHOE YyUpeXXaeHWe BbICLLEro
obpasoBaHus

«AHIrapCKuUn rocyfapCcTBeHHbIA TEXHUYECKNI
(®Pre0OY BO "AHITY", AHITY)

YTBEP

MpopekTop,

4.X.H., npog. CTOMWHA
« 06 » JtOJo™ T.

[Mpon3BOACTBEHHAA NMpakTuKa: TexHo/0rndyecKas (I'IpOGKTHO-
TeXHOfIOI'l/ILIeCKaFI) NMPaKTnKa

paboyas nporpammMa npakTuKu

3akpensneHa 3a Kaeapoin MalwvHbl 1 annapaTbl XUMUYECKUX NMPOU3BOACTB

Yue6Hbiil nnan  15.03.02_'M -22-1,2,3,4.pK

15.03.02 TexHONOrnyeckune malluHbl 1 060pyaoBaHume
Keanugukauuns 6akanasp
®dopma 0byyeHns o4yHasd
dopma NPOMEXYTOUHOW 3ayeT C OLEHKOW
arrecrauuu
Bug npaktnky [Mpons3BoACTBEHHAs
Tun npakTnukm TexHonornyeckas (NPOeKTHO-TEXHONOTMYecKas) npakTuka
Cnoco6bl NpoBefieHNs Bble3aHas
NPaKTUKW CcTaunoHapHas

O6bEM npakTukn 6 3E

MpoaomknTensHoCTb B 216/ 4
yacax/Hegensx

PacnpepeneHue 4yacoB AUCLUNJIMHBI MO CeEMecTpam

CemecTp
(<Kypc>.<CemecTp Ha Kypce>) 6 (32) UToro
Hepenb 16,8
Bua 3aHATWiA yn enyn PR
Cam. paboTa 212 212 212 212
Yacbl Ha KOHTPO/b 4 4 4 4

MnToro 216 216 216 216
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Mporpammy coctaBus(u):
;KTH, 3aB.kadp. MAXTT, Mogonnenos E.B.

PeLieH3eHT(bl):
KTH, 1-bli1 3aM. reH. aupekTopa AO "MpkyTckHumxummall”, KysHeuos K.A.

MporpammMa npakTUKu
Mpon3BoACTBEHHasA NpakTuka: TexHonornyeckas (MPOEKTHO-TEXHO/IOTNYECKan) NpakTnka

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depfepanbHbIli TOCYAapCTBEHHbIV 06pa3oBaTefibHbIA CTaH4apT BbicLero obpasoBaHus - 6akanaspuar no
HanpasneHUto noarotosky 15.03.02 TexHONOrMYeckne MawmHbl 1 060pyaoBaHue (npukas MuHo6pHayKu
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaBsieHa Ha OCHOBaHUNK y‘-le6HOFO nnaHa:

15.03.02 TexHo/OrnMyeckre MawwmHbl 1 060pyLoBaHue
YTBEePXAeHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Mporpamma of06peHa Ha 3acegaHnn YMC hakynbTeTa

Cpok fevictsua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., fou., Jlebepesa O.A
MpoTtokon ot 06.07.2022 Ne 06/22

cTp. 2
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2.1

2.2

2.3

LUEW MPAKTUKW
3aKpenneHue v yrny6neHne TeOpeTUYECKUX 3HAHWIA, NMONYUYEHHbIX NMPU N3YYeHUN
eCTeCTBEHHOHAYUHbIX ¥ NMPO(ecCUOoHaNbHbIX ANCLMUMNINH;

nonyyeHne nNpoeccnoHanbHbIX YMEHUIA N ONbiTa NPOMECCMOHANbHON AeATeNIbHOCTU,HAKOMNEHNE
MPaKTUYECKOro ONbiTa BefjeHNs CaMOCTOATEeNbHON paboThl.

2. SA0AUYN MPAKTUKUN
cbop maTepuana 415 BbIMONHEHMSA KYpPCOBOro NpoeKTa no gucuunavHe "MalmvHbl U annapathbl
XUMMUYECKNX NPOn3BOACTB";

3aKpenseHne TeopeTUYECKMX 3HAHWIA, NMONYYEHHbIX BO BPeMSs ayAUTOPHbIX 3aHATWIA MO
AUcUMNAVHaM;

npuobpeTeHne NPoMeccMoHanbHbIX YMEHWUIA 1 ONbiTa NPOEeCCUOHANbHON AeATeIbHOCTH.

3. MECTO MPAKTUKW B CTPYKTYPE OBPA3OBATE/IbHOW NMPOTPAMMbBI

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
3.1.12
3.2

321
3.2.2
3.2.3
3.2.4
3.25
3.2.6
3.2.7
3.2.8
3.2.9
3.2.10
3.2.11
3.2.12

TpeboBaHWA K NpeABapuTeIbHON NOLTOTOBKE 06yyaroLerocs:
MexaHuKa XXUAKOCTU 1 rasa

TexHnyeckas TepMOANHAMUKA U TENNOTEXHUKA
TexHOoNornyeckne KOMMyHUKaLMmM B XMMUYECKUX NMPON3BOACTBAX
MeTponorus, ctaHgapTusaymsa u ceptTupmkaumns
TexHuyeckas mexaHukKa

TexHOo/I0rns KOHCTPYKLUMOHHBIX MaTepPUanos
MarepnanosegeHne

MallunHHas UHXeHepHasa rpaguka

Teopus MexaHU3MOB ¥ MallunH

YyebHaa npaktnka: O3HAKOMUTEIbHAA NpaKTuKa
WNHpopmaLOHHbIE TEXHONOTUKX 1M NPOrpaMMnpoBaHune
VcTopma XMMnyeckoro MallMHOCTPOeHNS

AVCUMNANHBI U NPAKTUKKU, AN KOTOPbIX OCBOEHME AAaHHOW AncUUNAnHbI (Moayns)
HE0BX0AUMO KaK MpefLlecTBytoLee:

N3MenbyeHne B XMMUYECKON NPOMbILLIEHHOCTY

KoHCTpyupoBaHue 1 pacyeT 31eMeHTOB 060pyA0BaHMe 0Tpacau

O6Las XMMUYecKas TEXHON0T s

TexHON0rMs MalMHOCTPOEHUA

MOHTaX M PEMOHT TEXHO/IOTMYECKOr0 060pYyJ0BaHNS

HazeXHOCTb XMMUYeckoro 060pyfoBaHus

MoAroToBKa K NpoLeaype 3aluThbl 1 3aLinTa BbiMYCKHOW KBaNM(UKaLMOHHOK paboTsl
MoAroToBKa K caye v chavya rocyaapcTBEHHOr0 3K3aMeHa

Mpoun3BoACTBEHHAS NpakTWKa: MpesAnnaoMHas npakTuka

MpoMbILLIIEHHAsA 3KONOT s

CucTeMbl yNpaBieHUS XMMUKO-TEXHOIOTMYECKMM NpoLeccamu

DKOHOMMKA ¥ yNpaBieHNne XUMUYECKUM 1 HedpTenepepabaTbiBatoLLLMM NPOM3BOLCTBOM

4. KOMNETEHUWW OBYYAKOWEIOCA, pOPMNPYEMBIE B PE3YJIBTATE OCBOEHWNHA

AVCUNMANHBI (MOAYNS)

cTp. 3
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OMNK-11: CnocobeH NPpUMEHATb MeTO/bl KOHTPONA KayeCcTBa TEXHONOTMYECKNX MALUUH 1
060pyAoBaHMA, NPOBOANTL aHaNN3 NPUYNH HapyLWEHNI X paboTocnocobHOCTH 1 pa3pabaTbiBaTh
MeponpuAaATUA MO UX NPeSYNPexaeHnIo;
3HaThb:
YpoBeHb 1 06/1aCTV OCHOBHbIX METPONOTMYECKNX U3MEPEHWUI, NPUMEHSAEMbIX B MaLLUUHOCTPOEHUN
YpoBeHb 2 OCHOBbI, 06BLEKTHI Y TUMbI CTaHZapTM3aLMM 1 cepTUdUKaLum
YpoBeHb 3 MeTOAbl KOHTPONS KayecTBa TEXHOMNOrMUYECKUX MalnH 1 060pyL0BaHNSA, MPUUNHbI
HapyLeHNin nx paboTocnoco6HOCTY 1 MeponpuATAA NO NPeAYNPeXxXAeHU0
YMmeTb:
YpoBeHb 1 MPUMEHATHL Ha NPaKTUKe METOAbl KOHTPO/IA KayecTBa TEXHOMOTMYECKUX MaLUUH U
060pyaoBaHUs
YpoBeHb 2 MNPOBOAWUTL aHaN3 NPUYMUH HapyLIEeHM nx paboTocnoco6HOCTM 1 pa3pabaTbiBaTb
MeponpuaTHAA Mo UX NPefynpexxaeHnIo
YpoBeHb 3 OCYLLECTBNSATL NOPALOK NPOBEAEHNA cepTUdMKauumn, obecrneymBas KauecTBo NpoayKLum
Bnagets:
YpoBeHb 1 HaBblKaMW NPUMEHEHUA MeTOLOB KOHTPONSA KauyeCcTBa TEXHOMOTMUYECKMX MALUWH U
060pyaoBaHus
YpoBeHb 2 NpoBeAeHMsA aHanusa NpUYMH HapyLeHnii paboToCNOCO6HOCTM TEXHOMOTMYECKUX MaLINH U
obopynoBaHus
YpoBeHb 3 HaBblKaMu pa3paboTKy MEpPONPUATUIA MO NpefynpexXAeHUt0 HapyLeHns paboTocnoco6HOCTH
TEXHONOTMYEeCcKMX MalwmnH n 060pyL0BaHUSA
OMNK-12: CnocobeH ob6ecneynBaTb NOBbILWEHWNE HAAEXHOCTU TEXHONOTMYECKUX MALLUUH U
060pyA0BaHMA Ha CTAAUAX NPOEKTMPOBAHUSA, NU3TOTOBNEHMA U IKCNyaTaLum;
3HaThb:
YpoBeHb 1 OCHOBHble MeponpuaTUs, obecrneynBatoLe HageXHOCTb 3/IEMEHTOB MalIMH Ha CTagnax
MPOEKTUPOBAHMSA, N3rOTOBEHUA,3KCM/TyaTaLmm
YpoBeHb 2 KpuTepum paboTocnoCO6HOCTM TEXHOMOTMYECKUX MalUH 1 060pyA0BaHNA
YpoBeHb 3 MeTOAbl HA3HAYEHMA KO3 PULMEHTOB 3anaca NPOYHOCTU, NPU MNPOBeLEHUN NPOYHOCTHBIX
pacyeToB; (hakTopbl, BAMAIOLLME HA BEIMUYNHY KOIPHULNEHTOB 3amnaca Npo4YHOCTH
YmeTb:
YpoBeHb 1 OpMEHTUPOBATHCA B OCHOBHbIX MOMOXEHUAX U ONpPeAeeHNnax TeOPUnN HaLeXHOoCTH
YpoBeHb 2 BbINOJIHATL NMPOBEPOYHbIE, MPOEKTHbIE PACYHETHI, pacyeTbl Ha LOMYCKAaeMYy Harpysky
YpoBeHb 3 BbIAABAATH KOHLEHTPATOPbI HANPSXXEHWI N YYUTbIBATb UX BAUSIHWUE Ha BEINYMHY
(haKTUYecKoro Koag@uumeHTa 3anaca NPoYHoOCTH
Bnagets:
YpoBeHb 1 TeOpeTUYeCKMMM OCHOBAMU HaZeXHOCTU TeEXHOI0rM4eckoro obopynoBaHuns
YpoBeHb 2 MeToAamMMn pacyeToB TUMOBbLIX 3/IEMEHTOB MeXaHWYeCKMUX NPUBOA0B Ha CTAaTUUYECKYHO
MPOYHOCTb M Ha COMPOTUB/IEHME YCTAIOCTU
YpoBeHb 3 HaBblKaMu OnpeAensaTb KOHLEeHTPaTOpbl HAMPSHXKEeHWUA B KOHCTPYKLMAX MNOAbEMHO-
TPAHCNOPTHbLIX MalluH
OMK-13: CnocobeH NpUMeHATb CTaH4apTHbIE MeTOAbl pacyeTa NpU NPOEKTUPOBAHUY AeTanein un
Yy3/10B TEXHO/IOTUYECKMX MaWNH 1 060pyLOBaHuUS;
3HaTh:
YpoBeHb 1 OCHOBbI pacyeTa U KOHCTPYMPOBaHUA AeTanei 1 y3n0B TEXHONOMMYECKMX MaLLUH 1
o6opynoBaHus
YpoBeHb 2 CTaHAAPTHblE METOAbI BbIMONHEHUA NPOYHOCTHBIX U TEXHONOTMYECKMX PACYETOB MalUUH U
060pyaoBaHUs
YpoBeHb 3 TEXHUYECKYI AOKYMEHTALMUI0 Mo pacyeTy pasIM4yHOro TeEXHON0rM4eckoro o6opyaoBaHus,
pykoBogAauine aokymMmeHTbl, FTOCTbI no pacyety
YMmeThb:



¥M: 15.03.02_TM-22-1,2,3,4.pIx

YposeHb 1
YpoBeHb 2
YpoBeHb 3

Bnagets:
YpoBeHb 1

YpOBeHb 2

YpoBeHb 3

3HaThb:
YpoBeHb 1

YpoBeHb 2
YpoBeHb 3
YMmeThb:

YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

COCTaB/ATb TEXHUYECKOE 3aflaHNe Ha NPOEKTUPOBaHUe feTanei un y3noB TEXHONOTMYECKUX
MallMH 1 060pyA0BaHMA MO CTaHAAPTHLIM METOAMKAM

BblOMpaTb ¥ NPUMEHATL CTaHAAPTHbLIE METOAMKMN MO pacyeTy AeTaneii 1 y3nos
TEXHONOTMYECKMX MalnH 1 060pyA0BaHUS

BbIMOMHATb NPOEKTHbIE U NMPOBEPOYHbIE pacUeTbl AeTane 1 y3n0B TEXHONOTMUYECKMX MaLLUUH
1 060pyA0BaHMS

HaBblKaMy COCTaBATb TEXHUYECKOE 3aflaHNe Ha NPOeKTMPOBaHMe geTanel v y3nos
TEXHOJIOFMYECKMX MaLMH 1 060py[0BaHNA MO CTAHAAPTHLIM METOAMKAM

HaBblKaMy pPaboThbl C PyKOBOAAWMMN AoKyMeHTamun, FOCTammu no pacyeTy aeTanei 1 y3nos
TEXHOMOIMYECKNUX MalnH 1 060pya0BaHUS

HaBblKaMy BbINOMHEHUS MPOEKTHOIO M NPOBEPOYHOI0 pacyeToB AeTanel 1 y3nos
TEXHOMOTMYECKNUX MalmnH 1 060pyA0BaHUS MO CTaHLAPTHbIM MeTOAUKaM

MK-2: ¥YMeTb 0b6ecneynBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty

TEXHO/I0TNYECKOro obopyLoBaHuUs

HOPMATMBHO-TEXHNYECKYO LOKYMEHTALMIO MO KOHTPO/IH0 TEXHUUYECKOTO COCTOSIHMS,
TEXHUYECKOMY 06CNYXKMBAHUIO U PEMOHTY TEXHOMIOTMYECKOT0 060pYyL0BaHMA

MeponpuATnA No NOBbLILLEHNIO HAAEXHOCTN TEXHONOINMYECKOTIO 060py,ﬂ,OBaHI/IFI
METOAbl KOHTPO/1A Ka4yeCTBa PEMOHTHbIX pa60T

obecneynBaTb BbINMOMHEHME PABOT NO TEXHNUYECKOMY 06CNYXUBAHUIO 1 PEMOHTY
060pyA0BaHMs

OCYLLECTBNATb KOHTPO/Ib TEXHUYECKOr0 COCTOAAHME 060PYyA0BaHNA
KOHTPO/IMPOBaTb MOMHOTY ¥ Ka4yeCTBO paboT Mo TEXHUYECKOMY 06CNYXMBaHMIO
TEXHONOrMYecKoro o6opyaoBaHna

HaBblKamMy pa3pabaTbiBaTb HOPMATUBHO-TEXHUYECKYH [AOKYMEHTALMIO MO KOHTPOHO
TEXHMYECKOr0 COCTOAHNS, TEXHUYECKOMY 06CNYXXUBAHUIO Y PEMOHTY TEXHO/IOMMYECKOr0
060pyaoBaHUs

HaBblKaMy OCYLLECTBAATL aHaM3 NPUYMH O0TKA30B 060PYA0BaHMUS, BECTU CTAaTUCTUKY
0TKa30B, pa3pabartbiBaTb MEPONPUATUS NOBbLILEHNA HAAEXHOCTM 060pyA0BaHNA
HaBblKaMW OCYLLECTBNSATb KOHTPO/b 3a BbINO/IHEHWEM KayecTBa MOHTaXa, KayecTBa
PEMOHTHbLIX PaboT 1 06CNYXKMBAHUSA TEXHOIOTMYECKOro 060pyL0BaHMNA

MK-4: CnocobeH pa3pabaTbiBaTb M NIAHNPOBAaTb BHEAPEHME HOBOM TEXHUKMN 1 NepeaoBOii

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3
YMeTb:

YposeHb 1
YpoBeHb 2
YpoBeHb 3

Bnagets:
YposeHb 1

TexHonormn

OCHOBHOE TEXHON0TMYeCKoe 060pyj0BaHME NPOLLECCOB, MPUHLMNLI €ro paboThbl U NpaBuia
TEXHUYECKO 3KCnyaTauum

nepefoBOl OTEYECTBEHHbIV N 3apyBeXHbIN ONbIT B 06/1aCTM XUMWUYECKOT0 MallUHO- U
annapaTtocTpoeHus

Ha3HauyeHWe, YCTPONCTBO HOBOTO COBPEMEHHOIO TEXHOOMMYECKOro 060py/j0BaHMS,
MPUHLMUMA ero paboTbl U NPaBW €ro 3KCnayaTauum

Mo/b30BaTbCs TEXHNYECKON AOKYMEHTALMEN, YNTaTb YEPTEXM, CXEMbI U APYTUe JOKYMEHTbI
onpenensTb 3 (eKTUBHOCTb BHeAPeHNS HOBOW TEXHUKM U TEXHONOT WA

OCYLLEeCTBNATb ONbITHO-KOHCTPYKTOPCKME paboTbl Mo pa3paboTKe v BHEAPEHUIO HOBOIA
TeXHUKW 1 TEXHONOT NiA

HaBblKaMW paboTbl C HOPMATUBHO-TEXHNYECKOW AOKYMEHTALUEN, YNTaTb YEPTEXM, CXEMbI U
Apyrvie LOKyMeHTbI

cTp. 5
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YpoBeHb 2 UH(OpMaLMeld No NepcnekKTUBHbIM KOHCTPYKLMSM HOBO TEXHUKMN U TEXHONOTUAM

cTp. 6

YpoBeHb 3 CMOCOBHOCTLID OCYLLECTBAATH Pa3paboTKy U peannsaunto NiaHoB BHeAPEHWS HOBOM TEXHUKN

N TEXHOMOT NN

B pe3ynbTaTe 0CBOEHUSA AUCLUNNUHBI 06yYatoLWUNCa SOMKEH
4.1 3HaTb:

4.1.1 KOHCTPYKUMM annapaToB W MallWH, PacMnoN0XeHHbIX N0 MECTY NMPOXOXAEHWNA NPAKTUKY;

4.1.2 BWAbl N 06BEMbI MPOBOANMbIX PEMOHTHbIX Pab0oT MO MECTY NMPOXOXAEHWUSA NPAKTUKY;

4.1.3 nepcnekTUBHOe TEXHO/IOrNYecKoe 060pyAoBaHMe, MPUMEHSEMOE Ha NPOMbILINEHHbIX
npeanpuaTUaX.
4.2 YMeTb:

4.2.1 paboTaTb C TEXHUYECKOW AOKYMeEHTaLMelh (KOHCTPYKTOPCKOM M TEXHONOTNYECKON) 1 Hay4YHO
NUTepaTypoi;

4.2.2 BbINONMHATL NPOCTeliLNe onepayun Ha TEXHONOTMYEeCKOM 060pyj0BaHM NPeanpusTUsS;

4.2.3 NPUMEHATb METOAbI NPOEKTHO-KOHCTPYKTOPCKOMN paboThbl.

4.3 Bnapertb:
4.3.1 OCHOBHbIMMW HaBblKaMy paboTbl C TEXHONOTNYECKUM 060pYyAOBaHNEM;

4.3.2 HaBblKaMy NPOEKTUPOBAHUA TEXHOOTMYECKOro 060pyL0BaHUS;

4.3.3 HaBblKaMy paboTbl C TEXHWYECKOI N HAYYHOW NUTepaTypoii;

4.3.4 onbITOM OhOPMNEHNSA TEXHNYECKON JOKYMEHTaLWN.

Koa
3aHATUA

11

2.1

HanmeHoBaHVe pa3fenos u

TeMm /Bug 3aHATUSA/
Pasgen 1 BeeneHve

O6LwmeH cBefeHnAa 0
COCTOSIHUM OTpacnu

npombiwneHHocTn /Tema/

O6uimne cBeleHUs 0
COCTOSHUU 1
nepcnekTnBax pasBuUTuUs
oTpacnu
MPOMbILUNEHHOCTH,
CBA3aHHOW C TemMoW
BbIMYCKHOM
KBanMpuKaLOHHOW

pa6OTbI, cTeneHb HOBU3HbI

N COoBepLUEHCTBA
obopypoBaHus,
TEXHO/IOMnK
npounssoacTea. Ponb
YYeHbIX B pasBuTumn
OMUCbIBAEMOT0
npou3BoACTBa
LlesiecoobpasHoCTb
NPOeKTUPOBAHMNA UK
PEKOHCTPYKLUY
obopyposaHusa. /Cp/
Pasgen 2. OcHoBHas 4acTb

OnucaHune
TEXHONOTMYeCcKoro
npouecca /Tema/

5. COAEPXAHWNE MPAKTUKN
Cemectp/ YacoB KomneTeH-

Kypc Lnn
6 40 OlMK-12
OlK-13
MNK-2 rnk-
4 OMNK-11

Nuntepatypa WHTe

PaKT.
ni2n2.1 0
Nn2.2 N2.3

Nn2.5
21 32 33

MpumeyaHue

3awmra
oTyeTa
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OnucaHue
TEXHO/IOTMYECKOW CXEMbI
npouecca, KpaTkas
XapaKTepucTumka
obopypoBaHusa. Hopmbl
TEXHO/I0rMYEeCcKoro
pexxuma. KoHTponb
Npon3BOACTBA U
ynpas/ieHne
TEXHONOTNYECKNM
npoweccom.TexHonorun4ec
Kast JOKyMeHTauus:
TEXHONOTNYECKNI
pernameHT, XypHan
CMeHbI. /Cp/

2.2 O6opygoBaHue
TEXHO/IOTMYECKOro
npouecca /Tema/

OnucaHne KOHCTPYKLUIA 1
npuHUMNa gencTemsa
TEXHO/I0rMYEeCcKoro
o6opyaoBaHus.
O3sHakomneHue
TEXHNYECKOW

JOKYMeHTauueli: nacnopra

Ha TeXHONOornyeckoe
obopyaoBaHue;
pe3ynbTaThl
TONWMNHOMETPUN,
JeekTockonuu,
WHCTPYKLUMW MO PEMOHTY,
06CNYXXNBaHUIO ©
aKcnayaTauuu
TEXHONOTMYeCcKOoro
obopypoBaHus.
KOHCTPYKLUNOHHbIN
martepuan. /Cp/

2.3 PemoHT
TEXHONOTNYECKOro
o6opyaoBaHus.

TexHoNnorna N3roTossieHNs

JeTanei v y3nos
TEXHONOTMYECKOro
obopygposaHusa /Tema/

Cuctema TeXHUYeCcKoro
06CNyXMNBaHNA N PEMOHTA
obopypoBaHus. Buab
PEMOHTOB, 06beMb
pemMOHTOB. TexHo/ormsa
N3roTOBNEHNA AeTanein n
Y3/10B TEXHONOTNYeCKOoro.
o6opyposaHusa /Cp/
Pasgen 3. 3ak/o4veHve

40

40

40

OrnkK-12
OnK-13
MK-2 MnK-
4 OMNK-11

OlK-12
OlnK-13
MK-2 MnK-
4 OMNK-11

OlK-12
OlK-13
MK-2 rnK-
4 OMNK-11

niz2n2.1

n2.2 N2.3
n2.s

31 92 33

niz2n2.1

n2.2 N2.3
nz2.5

31 32 33

ni.1nz2.4
34

0

0

0

cTp. 7

3awmra
oTyeTa

3awmra
oT4yeTa

3awmra
oTyeTa
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3.1 MyTV NoBbILWEHMA
3 (heKTUBHOCTN pPaboThbl

TEXHO/IOrMYECKOoro
ob6opyposaHus /Tema/
MMepcnekTuBbI 6 22 OlK-12 niz2n2.1 0 3almnTa
MOJepHu3aunum n OlnkK-13 Nn2.2 nN2.3 oTyerta
PEKOHCTPYKLMNYK MK-2 MNnkK- n2.5
TEXHOM0rMYEeCcKoro 4 OlNK-11 21 32 33
obopypoBaHus.
PekomeHgaumn no
NOBbILWEHWNIO
3th(heKTMBHOCTM paboThl
TEXHO/IOTMYECKOro
obopygoBaHus. /Cpl/
OopmneHne oTyeTa no 6 30 OrnkK-12 niil 0 3awuTta
npakTuke /Cp/ OrllK-13 ni2nz.1 oTyeTa
MK-2 NK-  N12.2 12.3
4 OMNK-11  N2.4 125
31 32 33
24
/3auéTCOUL/ 6 4 OrlK-12 nii 0 3awmTta
OnkK-13 ni2nz.1 oT4yeTa

MK-2 NK-  N2.2 N2.3
4 OMNK-11  N2.4N125
31 92 33

24

6. pOHA OLEHOYHBLIX CPEACTB

6.1. KOHTpO/bHbIE BONPOCHI U 33aHuns
1 MMnaH pa3suTUA NPeanpuaTUs;
2. ACCOPTUMEHT BbIMyCKaeMol NPoAYyKLMM, TEXHONOTMYeCKas cxema Npomn3BoACTBa U (DU3NKO-XUMMYECKas
CYLLHOCTb NPOMCXOAALLEro npoLecca, pacxofbl Cblpbs, TONANBA, S3HEPTUN, BOAbI U T.4.;
3. KOHCTpyKLMM annapaTtoB U MalnH ¥ UX rNaBHbIX Y3108 (0c060e BHUMaHWe cnefyeT 06paTnTb Ha
PEKOHCTPYMPYEMbIE NN MOLEPHU3MPYEMbIE KOHCTPYKLMN);
4. Mpasuna aKcnayaTauun AeicTeyoLLero 060pyaoBaHns, MHCTPYKLUKU MO 3KCNayaTauuu;
5. HacocHo-komnpeccopHoe 060py0BaHue, perynmpyroLme ycTponcTea U KOHTPO/Ib NPOU3BOACTBEHHbIX
npoL,eccos;
6. AHann3 paboTbl 060pyAoBaHNSA Liexa (YCTaHOBKM), HEAOCTaTKN KOHCTPYKLMIA MallH 1 annapartos,
MeponpuATUS MO UX YCTPAHEHUIO, NPUYNHBI U3HOCA, NMOIOMKWU METOAbl PEMOHTA OTAE/bHbIX AeTanel n
Y3108 MallunH (annapaTos);
7. Koppo3usa n metoabl 60pbbbl ¢ Hell, (hN3MKO-MeXaHNUYEeCKNe CBOMCTBA KOHCTPYKLMOHHbBIX MaTEPManoB u
aHTUKOPPO3MOHHbIX MOKPbITUIA, HaBMBOYHbIE MaTepuasbl;
8. MnaHupyemas 1 hakTUyeckas NPoOAO/HKMUTENbHOCTb 3KCNIyaTalm 060pyA0BaHNsA, KOHTPO/b 3a
COCTOAHMEM annapata (MalKnHbl) 1 ero y3noB B npoLecce aKcnayaraymm, obuiee TeEXHUYECKOe COCTOAHME
N KOMMNEKTHOCTb 060PYA0BaHNSA Ha CErO4HALHWUIA feHb;
9. YnpaBfieH/e TeEXHOIOrMYeCKUM NPOoLLEeCCOM, UCMONb30BaHNE KOMMbIOTEPHOW TEXHUKM Ha NPeAnpUATUM;
10. Pab0oTa KOHCTPYKTOPCKOro 6topo (oTaena, rpynnbl) Npu 3aBOjE;
11. CucTema KOHCTPYKTOPCKOW AOKYMeHTauuu;
12. MeTofnKa pacyeTa U KOHCTPYMPOBAHNA OCHOBHbIX Y3/10B MallWH 1 annaparos;
13. MeToAnKa pacyeta 9KOHOMUYECKON 3PHEKTUBHOCTU HOBOW TEXHUKN;
14. CtaHfapTu3aymns u ynpaeneHne Ka4eCTBOM Ha MpeanpuaTun,;
15. OpraHu3anuma cBoero paboyero mMecTa, HeflOCTaTKu1, NPeANOXEHUS AN NEePCNeKTUBHOIO pasBuUTUS;
16. MpoMbILLIEHHAA 3KONOTKSA, NPeA0XKeHNA Mo COBEPLLIEHCTBOBAHUIO Y3/10B repmMeTum3anun
TEXHO/I0rMYecKoro 060pyLoBaHus;
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17. 3afia4um MexaHMYecKol Cnyxosbl;

18. CTpyKTypa opraHm3aunm n ynpaeieHUs peMOHTHO-MEXaHUYECKNX CMY>K6 NpeLnpuaTus, nonoxeHue o
rnaBHOM MeXaHWKe W OTAesle rNaBHOro MexaHuka,;

17. OpraHu3auus cny>6bl nnaHoBO-NpegynpeanTensHoro pemoHTa (MMP);

18. HopmaTtuBHbIe [OKYMEHTbI cnyx6bl MNP, nnaHuposaHue MIMP, meToAnKa opraHusaunm
NnepuoANYHOCTU NPOBeLEHNSA PEMOHTOB U 3aMeH TEXHUYECKUX YCTPOMICTB;

19. MoaroToBka 060py0BaHNA K NPOBELEHUIO PEMOHTHbIX paboT, NpaBuia NpoBeAeHNs CBAPOUHbIX paboT
npu peMoHTe, Npuemka 060pyJ0BaHNA NOCNE PEMOHTE;

20. PEMOHT OCHOBHbIX TUMOB XMMWYECKOr0o 060pYyA0BaHNA, PEMOHT KOJIOHHbIX (HAaCaf0uHbIX U
TapenbyaTbiX) annapartoBs, Neyvei U CyLWNI0K, PEMOHT HAacOCOB, LeHTPUYr, PUIbLTPOB;

21. Cnyxo6a 3N (3anacHble yacTu, UHCTPYMEHTbI, Npubopsl), nnaHmposaHue 3N,

22. PEeMOHTHO-MeXaHUYeCKuni Lex, ero CTpyKTypa, niaHnpoBaHue paboT, AJOKyMeHTauna NS caaum
060pyl0BaHNSA B PEMOHT, npuem 060pyA0BaHNA U3 PEMOHTA B 3KCMyaTaluuio U UCTbITaHUe.

6.2. TemMbl MUCbMEHHbIX paboT
Martepunasbl 0TYETA MCMNONL3YIOTCA AN1A HANWCAHUA KYPCOBOro NpoeKTa no gucumnnivHe "MalmnHbl 1
annapartbl XMMUYECKUX NMPOU3BOACTB" W BbIMYCKHOW KBANIN(PUKALMOHHOWK paboThbl. MprMepHble TeMbl
BbIMYCKHbIX KBa/IM(PMKALNOHHBIX paboT: "PeKOHCTPYKLUMA YCTAHOBKWU A1 NOJyYeHUs TOBapPHbIX macen",
"PeKOHCTPYKLUMA PeKTUNKALNOHHOW KONOHHbLI ANs npouecca 0TOEH3MHMBaHUSA KEPOCUHOBOW (hpakuyun'™,
"PeKOHCTPYKLMA NOPLLIHEBOro Komnpeccopa gpupmbl «LLBapukond» (4. 19/47, Xumudeckunii 3asog, AO
«AHXK») ¢ Lenbo NoBbIWeHNs 3eKTUBHOCTN paboThl™, "PEeKOHCTPYKUUS y3na abcopbumm xnopa B
NpPoOn3BOACTBE ANXI0pP3TaHa", "PeKOHCTPYKLUMSA YCTAaHOBKN NS MPOM3BOACTBA 6MTyMa", "PeKOHCTPYKLUUA
YCTaHOBKM /19 MPUTOTOB/IEHNA pacTBopa nonvakpunammaa”, "PeKoOHCTPYKUNSA YCTAHOBKY ferasalnm
OTAeNeHNs 0CTaTKOB HE(TAHBIX (hpakumMil OT NNacToBOM BoAbl", "PEKOHCTPYKLUA peakTopa rmapooymncTKu
6eH3nHa".

6.3. DOHJ OLEHOYHbLIX CPEeAcTB
Mpunaraercs.

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

3aumra otyera.

7. YYEBHO-METOANWYECKOE N MH®POPMALMNOHHOE OBECIMEYEHWNE NPAKTUKW
7.1. PekomeHagyemasa nuTtepaTtypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpbI, 3arnasue N3partenscTBo, rof
N1.1 Xykos 3» /1, TexHoNorna MawmnmHoOCTPoeHus: yyeb. nocobue: B 2-X KH. M.: Bbicwl. wWK.,
Kosapb V. U., 2005

Mypawkuu C. /1.,
PosoBckuii b. 4.,
Jertapes B. B,
ConoBeiunk A
M., MypawkunH C.

n
Nni.2 Mwxanés M. @., PacyeT 1 KOHCTpyMpoBaHMe MallWH 1 annapaTos M.: OOO "Toproso
TpetbsakoB H. .,  XuMnyeckux npous3BoAcTs: MNMpumepsbl 1 3agauu: y4eo. -N3paTenbckuii
MwunbyeHko A. ., nocobue dom "APUNC", 2010
306HMH B. B.,
Mwuxanes M. @.
7.1.2. JononHnTeNnbHaa nuTeparypa
ABTOpbI, 3arnasue N3patenscTBo, rof
N2.1 ToHukapos N. ., MawunHbl 1 annaparbl XMMNUYECKNX MPONU3BOACTB: M.:
MepenbirnH O. A, y4ebHUK MallnHOCTpOeHMe,
JopoHuH B. H., 1989

FanHynnvH M. T.
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n2.2

n2.3

n2.4

nz2.5

)

32

33
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ABTOpbI, 3arnasue M3patenscTBO, rof
MoHukapos U. ., PacyeTbl MallnH 1 annapaToB XMMUYECKUX MPOU3BOACTB M.: Anbha-M,
MoHukapoB C. ., 1 HehTerazonepepaboTku (NpuMepbl 1 3aaun): yyeo. 2008
Paukosckuii C. B. nocobue
WepbuH C. A, MalluHbl 4NA HarHeTaHWA XXUAKOCTEN 1 rasos: y4yeob. AHrapck: Al'TA,
CemeHoB UN. A, nocobue 2009
LepbuHa H. A
Epmakos B. ., PEMOHT M MOHTaX XMMUYECKOro 060pyL0BaHuUs: yyeb. N.: Xumusa, 1981
WewnH B. C. nocob6ue
CanbkoBa A. I',, AnnapaTbl HEPTEXUMUYECKMX, AHrapck: Al'TA,
Moponnenos E. He(hTenepepabaTbiBaOLWMX U XMMUYECKUX NPOU3BOACTB. 2014
B., WepbuHn C. PacuyeT Ha NPOYHOCTL: y4eb.-meT0o4. nocobue
A., Acnhamos A

A

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTn ” NHTepHeT”
CemakunHa, O.K. MawuHbl 1 annapatbl XMMUYeCcKnX, HethTenepepabaTbiBatoLLUX W
HebTeEXMMUYECKMX NPOnN3BOACTB :y4yeb. nocobue / O.K. CeMakmHa ; TOMCKMNIA MONUTEXHNYECKNI
YHUBEPCUTET. - TOMCK : M34-B0 TOMCKOro NofIMTEXHNUYECKOTo yHUBepcuTeTa, 2016. - 154 c¢. - ISBN
978-5-4387-0693-9. - TeKcCT :aneKTpoHHbIN. - URL: https://znanium.com/catalog/product/1043924
MoHukapos, V. . MalunHbl 1 annapaTtbl XMMUYeCKUX NPOU3BOACTB U HeTerazonepepaboTKu:
YuebHuk / N.N. MoHukapos, M.I". lFailtHynnuH. - 2-e nu3g., nepepab. u gon. - Mocksa : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3/IeKTPOHHbIA. - URL:
https://znanium.com/catalog/product/106863
OcCHOBbI pacyeTa ¥ KOHCTPYMPOBaHMSA MallWH ¥ annapaTtoB nepepabarbiBaloLWMX MPOU3BOLCTB :
yyebHuk / B.M. 3nmHakos, A.A. KypoukuH, N.A CnuubiH, B.A YyryHos. — Mocksa : UH®PA-
M, 2019. — 360 c. — (Bbicwiee obpasoBaHue: bakanaspmat). — www.dx.doi.org/10.12737/17664.
- ISBN 978-5-16-010566-6. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1016412
Cxuptnagse, A I'. PeMOHT TeXHO/I0TM4ecKoro obopyaoBaHus: yuebHuk / A. I'. Cxuptnagse, B.A.
CkpsbuH. - Mocksa : KYPC : UH®PA-M, 2018. - 352 c. - ISBN 978-5-906923-80-6. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/944189

7.3.1 MepeyeHb NporpaMmMHOro obecrneyeHums

7.3.1.1 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTPaKT Ne 442019-004 o1 24.05.2019

CPOK fgeicTBua 3 rogal

7.3.1.2 NanoCAD 11 Plus [Akagemuyeckas nuueH3ns: cepninHblii Homep NC110P-07691 ¢ 09.09.2019

roga no 25.08.2021 ropa]

7.3.1.3 Office Pro + Dev SL [[ocyaapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok

nencTtens 3 rogal

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

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]

7.3.2 TlepeyvyeHb NHPOPMALMOHHBIX CMPAaBOYHbIX CUCTEM

7.3.2.1 EpuHOe OKHO foCTyna K MHhOpMaLMOHHbIM pecypcam
7.3.2.2 NPBNC
7.3.2.3 Hay4Has anekTpoHHaa 6ubnmoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 WHdopmaynoHHo-aHanntuyeckasa cuctema SCIENCE INDEX


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/944189
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7.3.3 MNMepeyeHb o6pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS Moodle
7.3.3.2 3BC Znanium

8. MATEPUNANBHO-TEXHWYECKOE OBECIMEYEHWE MPAKTUKW

8.1 Aypa. 111, 665830, r. AHrapck, 72 kB-f1, 4. 19, yuebHblii kopnyc Ne 2. YyebHble ayantopun ans
npoBeAeHNs yyebHbIX 3aHATUIA BCEX BUAOB. TeXHUYECKMUe CpefCcTBa 00yYeHUs: MynbTuMesma
npoekTop - 1wWT.; 3KpaH - 1WT.; MOHMUTOP npenofgasatens - 1 WT.; CUCTEMHbIA 610K - 1 WT,;
KOMM/EKC ayAn0 KOMOHOK A1 BOCMPOU3BeeHUs ayamo dainna - 1 wrT.; yyebHO-HarnsgHble
noco6mns «3anopHo-peryanpytowas apmarypa» - 4 Wrt.; y4ebHO-HarnagHble nocoous
«TexHonornyeckue annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wt. Cneynann3npoBaHHasa
mebesnb: gocka (Menosas) - 3 WT.; CTON npenojasarens - 1 WT.; CTON KOMMNbIOTEPHbIW - 1 WT.; CTYyN
npenojasatens - 2 WT.; CTON CTYAeHYECKUI ABYXMECTHbIW (WT.) - 18 WT.; CKamMbs CTyJeH4YecKas
ABYXMeCTHas - 18 wT.; nekTopckas TpubyHa - 1 wr.

8.2 Aya. 112, 665830, r. AHrapck, 72 KB-1, A. 19, yuyebHblii kopnyc Ne 2. Y4ebHble ayguTopumn ans
NpoBefeHNA YHeOHbIX 3aHATUI BCEX BUAOB. TeXHMYECKMNe cpeacTBa 06yyeHns: nabopaTopHas
yCTaHOBKa “/3yyeHne KUHETUKMN rpaBMTaLLMOHHOIO ocaxKaeHusa” - 1 wT.; nabopatopHas
yCcTaHoBKa “lccnefoBaHue peXMMOB ABMXXEHUA XUAKOCTU” - 1 wT.; nabopatopHas ycTaHOBKa
“I'mapaBnnMyecKkne ncnbiTaHMa Tpy60npoBoaoB™” - 1 wT.; nabopaTopHas ycTaHOBKa “McTeueHmne
YKUAKOCTM M3 Hacagka” - 1wT.; yuebHO-HarnsgHoe nocobue “Oumnctka rasos” - 1 wr.;
nabopaTtopHas ycTaHOBKa “M3yyeHne npouecca pekTuukaummn” - 1 wr.; nabopaTopHas ycTaHOBKa
“KI3ydeHne rmapoaMHaMuUKy TapenbyaTtbiX U HacafoUHbIX KOMOHH” - 1 WT; y4ebHO-HarnagHoe
noco6ue “IkcTpakuma” - 1 wTt. CneynannsnpoBaHHas Mebenb: Aocka (MenoBast) - 2 LWT.; CTON
npenogaeatens - 1wWT.; CTyn npenogasatens - 1 WT.; CTON CTYAeHYECKUIA LBYXMECTHbIR (wT.) - 10
LUT.; CKaMbA CTyAeH4YecKas AByxmMmecTHasa - 10 wr.

8.3 Ayg. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblin kopnyc Ne 2. Ayautopuu ans
caMoCTOATeNbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (Menosas) - 1 LWIT.; CTON
KOMNbIOTEPHbINA - 20 WT.; cTyn - 20 wT. TeXHMYecKne CpeacTBa 00yyeHns: MynbTuMeMa
NPoeKkTop - 1WT.; 3KpaH - 1 wWT.; MOHO6M0K - 20 LWT.; KOMMNAEKC ayAno KOMOHOK Afs
BOCMpOu3BeAeHNs ayamo daina - 1 wT.; 4OCTYN B MHTEPHET CO BCeX paboymx MecT.

9. METOANYECKWNE YKA3AHWNA ANA OBYUYAKWNXCA MO OCBOEHNIO NMPAKTUKW
MpakKTMKa BKIOYAET B Ce65 CaMOCTOATENbHYIO paboTy 00yyatoWwmMXCs 1 Yacbl Ha KOHTPOb. 3a
obyuyalLWwmMmncs 3aKpenseTca Ha NPesnpuATUN PYKOBOAUTENb U Ha3HAYaeTCA PyKOBOAUTESb NMPAKTUKN OT
yHuBepcuTeTa. ObyuyaroLimecs nocewatoT KOHCYbTaLMM PYKOBOAUTENS MPAKTUKK OT YHUBEpPCUTETa,
KOTOPbIN B 32aBUCUMOCTU OT BbIOPAHHOW TEMaTUKN Ha3Ha4vaeT 0byyaloLWwmmMecs NHAMBMAYaNbHOE 3aaHue.
O6pa3oBaTtenbHble TEXHOIOMMMN: CAMOCTOATE/IbHOE YTeHME 06YHaIOLLUMUCA MHCTPYKTUBHOMN,
NPON3BOACTBEHHOM, HAyYHOW M CNPaBOYHOW NMTepaTypbl C NOCNEeLYHOLWNM UCMOIb30BAHNEM NOJTYYEHHbIX
3HaHW B npoLecce BbIMOMHEHNUA 3a4a4 NPaKTUKW, UCNONb30BaHWE UHTEPHET-PECYPCOB C Liefiblo
NH(OpMaLMOHHOIO obecneyeHns npegMeTHOW obnacTu. 0 3aBepLUEHUIO NPaKTUKKN 0byyatowmecs
3aWwmwaoT U caarT oTyet. Mo pesynbTataM NPOXOXAEHMS NPaKTUKKN 00yYyatoLWwMMCs BbICTaBNSAETCA 3a4eT
C OL,EHKOW.
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Mporpammy coctaBus(u):
KTH, 3aB.kath. MAXI, Mogonnenos E.B.

PeLieH3eHT(bl):
KTH, [epBblii 3aM. reH. anpekTopa AO "MpkyTckHunxnmmail", KysHeuos KA.

MporpammMa npakTUKu
Mpon3BoACTBeHHas npakTuka: MNpegannioMmHas npakTuka

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

depfepanbHbIli TOCYAapCTBEHHbIV 06pa3oBaTefibHbIA CTaH4apT BbicLero obpasoBaHus - 6akanaspuar no
HanpasneHUto noarotosky 15.03.02 TexHONOrMYeckne MawmHbl 1 060pyaoBaHue (npukas MuHo6pHayKu
Poccuun o1 09.08.2021 1. Ne 728)

CoCTaBsieHa Ha OCHOBaHUNK y‘-le6HOFO nnaHa:

15.03.02 TexHo/OrnMyeckre MawwmHbl 1 060pyLoBaHue
YTBEePXAeHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Mporpamma of06peHa Ha 3acegaHnn YMC hakynbTeTa

Cpok fevictsua nporpammbl: 2022-2026 yu.r.

Mpeacepnatens YMC KTH., fou., Jlebepesa O.A
MpoTtokon ot 06.07.2022 Ne 06/22

cTp. 2
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1. LEAW NPAKTUKN

11 MpeggmnaoMHas npakTuka NpoBOAUTCS A5 BbIMONHEHWA BbINMYCKHOW KBa/IM(PUKALNUOHHOK paboThbl
n ABnseTcsa 06s3ateNnbHON. MpeaannaoMHas NpakTUKa ABASETCA COCTaBHOM YacTbio
06pa3oBaTe/ibHOM NpPorpaMmbl, 06ecneymBatoLLLein 3aKpenaeHne 06y4YarLWMMNCS NOTyYaeMbIX
TEOPeTUYECKMX 3HAHWU, a TaKXXe NoMyyYeHne NpakTUYeCKUX YMEHWUA N HaBbIKOB HEMOCPELCTBEHHO
Ha XMMUYECKNX N HEPTEXMMUYECKUX NPeaAnpuATMsaX. B npouecce NpoxXoXaeHns NpeaanunaoMHon
npakTukn obyyatolmecs cobuparoT maTepuan NS BbINOJHEHMSA BbIMYCKHON KBaNN(UKaLNOHHOW
paboThbl.

2. SAJAYUN NPAKTUKW
2.1 c6op NpaKTMYecKoro marepuana ans NoAroTOBKW BbIMYCKHOW KBa/IM(PUKALNUOHHOWK paboThl;

2.2 3aKpenseHue TeopeTUYeCKMX 3HaHWIA, NMONYYEHHbIX BO BPeMs ayAWTOPHbIX 3aHATWIA MO
AucUMNAVHaM;

2.3 npuobpeTeHne 1 pa3BMTNE NPOYECCUOHANbHbBIX YMEHWIA N HaBbIKOB;

2.4 n3yyeHUe KOHCTPYKLUWI 060pyA0BaHMS NO TeMe paboTbl U TEXHONOTMYECKUX OCHOB €ro
MPOEeKTUPOBaHMS;

2.5 aHanu3 opraHusayum Tpyaa B LeXe U Ha NpeanpuaTMmM B LieOM, 06ecneyrBatoLLyo paLnoHanbHyo
paccTaHOBKY NepcoHana 1 NosHyto 3arpy3Ky nNpoeKkTMpyemMoro 060pyAoBaHus:;

2.6 03HaKOMJIeHMe C (hYHKLMOHaNbHON CTPYKTYPOIA M MH(DOPMALIMOHHBIM 06ecrneyYeHnemM, OCHOBHbIMM
NPUHLMNAMK PaboTbl aBTOMATMU3MPOBAHHbIX CUCTEM YMPaBNEHUS;

2.7 onpefeneHne MeponpusaTuiA No obecrnevyeHUo 6e30NacCHOCTUN XU3HEeAeATeNbHOCTM U OXpaHe
OKpYyXXaroLen cpeabl;

2.8 TEeXHWKO-3KOHOMWYECKOe 060CHOBaHME CO3[aHNsA HOBOro (MOAEPHM3ALNN UNW PEKOHCTPYKLUN
[lelicTBYHOLLEr0) 06bEKTA MPOEKTUPOBAHKSI.

3. MECTO MPAKTUKW B CTPYKTYPE OEPA30OBATE/IbHOWV NMPOrPAMMObI
Limkn (pa3gen) OOTT: 62.0.03(MNga)
3.1 TpeboBaHWUA K NpeaBapuTenbHON NOATOTOBKe 06yyarouierocs:
3.1.1 MawunHbl 1 annapatbl XMMNUYECKNUX NPOU3BOLACTB

3.1.2 lMpoueccbl 1 annapatbl XMMUYECKOW TEXHONOT UK
3.1.3 TexHonorma mawmnHOCTPOEHUA
3.1.4 TloabEMHO-TPAHCMOPTHbIE MEXAHU3MbI
3.1.5 Xumuueckoe conpoTmBNeHNe MATEPMAaNoB 1 3anTa 0T KOPpo3uu
3.1.6 MexaHuKa XUAKOCTU U rasa
3.1.7 TexHW4ecKas TepMmonHaMMKa M TENNOTEXHMNKA
3.1.8 TexHonorm4yeckne KOMMyHMKaLMM B XUMUYECKUX MPON3BOACTBAX
3.1.9 KoHCTpyupoBaHUWe 1 pacyeT 3/IeMeHTOB 060pyA0oBaHNe 0Tpacaun
3.1.10 O6uwaa xumn4yeckas TeEXHOIOTrUs
3.1.11 KomnbloTepHOe NpoeKTUpoBaHue 060pyA0BaHNs 0TpacIu
3.1.12 Tlpon3BOACTBEHHAsA NpakTUKa: TexHonornyeckas (MPOEKTHO-TEXHOMOrNYecKas) npakTmuka
3.1.13 be30mnacHOCTb XN3HeaeATeIbHOCTH
3.1.14 MeTponorusa, ctaHjapTusauns n ceptTuukalmns
3.1.15 CwucTtemMbl UCKYCCTBEHHOIO MHTE/N/IEKTA
3.1.16 TexHO/0rnsa KOHCTPYKLUUOHHbLIX MaTepuasnos
3.1.17 MartepunanosegeHue
3.1.18 MalnHHasa nHXeHepHas rpaguka
3.1.19 ConpotusneHne maTepuanos
3.1.20 Teopua mMexaHU3MOB U MaLLWH
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3.1.21 YvyebHasa npakTuka: O3HaAKOMUTeNIbHAs MpakTuKa

3.1.22 VHpopmaLNOHHbIE TEXHONOMNN 1 NPOrpaMMupoBaHune

3.2 OAVCUMNAUHBI U NPAKTUKKU, AN KOTOPbIX OCBOEHME JaHHON AnCUMNAUHBLI (Moayns)
HeOOXOAMMO KaK NnpefLlecTBYHLLEE:

3.2.1 TlpaKTuKa OpMEeHTUpPOBaHa Ha NOMyYeHNe NPOeCcCUOHanbHbIX YMEHUA 1 ONbITa
npoeccMoHanbHOM AeATeNbHOCTM HEOOXOAUMBIX NPU NOATOTOBKE K CAave W caadve
rocyflapCTBEHHOI0 3K3aMeHa, a TakXKe Npwu 3aLiuTe BbIMYyCKHON KBaNM(UKaLUOHHON paboThl,
BK/HOYasA NOArOTOBKY K npoueaype 3awuTbl U Npoueaypy 3alunTbl.

4, KOMMETEHUWW OBYYAKOWEIOoCA, OPMNPYEMBIE B PE3YJIbTATE OCBOEHWA

AVCUNNANHBI (MOAYNS)

OMK-8: CnocobeH NpoBOAWUTb aHanu3 3aTpart Ha obecneyvyeHne AesTeIbHOCTM NMPOU3BOACTBEHHbIX

3HaThb:

YpoBeHb 1
YpoBeHb 2
YpoBeHb 3
YMmeThb:

YposeHb 1
YpoBeHb 2
YpoBeHb 3

Bnagets:
YpoBeHb 1

YpOBeHb 2

YpoBeHb 3

nogpasfefnieHnii B MalWMHOCTPOEHWUY;

MeTogonorn4eckme oCHOBbl CUCTEM MIaHNPOBAHNA Ha NPeanpPUuATnUn

nepeyeHb OCHOBHbIX 3aTpaT Ha 06ecrnevYeHne AesTeNIbHOCTU NPOU3BOACTBEHHbIX
nogpasfenieHnin B MallMHOCTPOEHMNM

MEeTOAbl M CNOCO6bI OLLEHKM 3aTpaT Ha 06ecneyeHmne AeATeNIbHOCTU NPOU3BOACTBEHHbIX
nospasfeneHnin B MalMHOCTPOEHNM

nnaHnWpoBaTb U pacCYNTbIBaTb U3AEPXKXKU NMPON3BOACTBA

MCNoNb30BaTh METOAbI aHanM3a 3aTpaTb Ha o6ecrneyeHne AesTeNbHOCTM NMPOU3BOACTBEHHbIX
noApasaeneHmnii B MallMHOCTPOEHMUM

NPOBOAWTbL aHanM3 3aTpaT Ha o6ecneyeHne AesaTeNbHOCTU MPON3BOACTBEHHbIX
nogpasfenieHnin B MallMHOCTPOEHMNM

HaBblKaMN NPUMEHEHUS1 OCHOBHbIX MeTO/0B MPOM3BOACTBEHHO-3KOHOMUYECKOTO
NAaHNPOBaHNA AeATENbHOCTU NPeANPUATIS

MeToZaMMn aHanu3a 3aTpaT Ha o6ecneyeHne AesTeNbHOCTM MPON3BOACTBEHHbIX
noApasaeneHunii B MallMHOCTPOEHMUM

HaBbIKaMW NPOBefeHNs aHanM3a 3aTpaT Ha obecrneyeHune LesTeNbHOCTY NPOU3BOACTBEHHbIX
noApasaeneHunii B MalLlHOCTPOEHMWM

OMNK-9: CnocobeH BHeAPATbL N 0CBaMBaTb HOBOE TEXHONOrMYeckoe 060pyAOBaHME;

3HaThb:
YposeHb 1

YpOBeHb 2
YpoBeHb 3

YMeTb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YpoBeHb 1

Ha3HayeHWe OCHOBHOI0 TEXHO/IOTMYEeCcKOro 060pyA0BaHNs, NPYMEHSEMOTO B 06/1aCTy
XVMWUYECKOT0 MaLlWHO- 1 anmnapaTocTpoeHus

KOHCTPYKL MK, MPerMyLLecTBa U HeloCTaTKM OCHOBHOIO TEXHOMOrMYECKOro 060pya0BaHus,
NMPUMEHSeMOro B 06/1aCT XMMUYECKOr0 MallWHO- 1 annapaTocTpoeHus

MepcrneKTUBHbIE U COBPEMEHHbIE KOHCTPYKLMM TEXHONOTMYECKOro 060pyJ0BaHMS,
NMPUMEHSeMOro B 06/1aCTW XMMUYECKOr0 MallWHO- 1 annapaTocTpoeHus

aHann3npoBaTb TEXHONOTNMYECKME NPOLECChl 1 PeXMUMbl paboTbl TEXHONOTMYECKOTO
060pya0BaHMs

BbIGMPaTb KOHCTPYKLMM MaLUMH 1 annapaToB A5 ONpefeneHHOro TEXHOMOMMYeCcKoro
npouecca

OPUEHTUPOBATLCA B COBPEMEHHbIX KOHCTPYKLMAX TEXHONOIMYECKOro 060pyA0BaHUS,
NPMMEHAEMOro B 06/1aCTV XMMMNYECKOT0 MallMHO- 1 annapaToCTPOeHNS

HaBblKaMW aHa/M3MpPOBaTb TEXHOIOTMYECKME NPOLLECChl N PeXUMbl PaboThbl
TEXHO/IOTMYeCcKoro 060pyAo0BaHNs, NPYMEHSEMOTO B 06/1aCTV XMMUYECKOTO MalLVHO- U

cTp. 4
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annapaTtocTpoeHus

YpoBeHb 2 HaBblKamMy N0A60pa KOHCTPYKLMIA MallmH 1 annapaToB ANs ONpeaesieHHoro
TEXHO/I0TMYeCcKOro npotecca

YpoBeHb 3 HaBblKamMy ONTUMU3ALUN PEXUMOB PabOThl TEXHOMOTMYECKOT0 060pYy0BaHNS,
NMPUMEHSEMOrO B 06/1aCTU XMMUYECKOTO MaLUMHO- 1 annapaToCcTPOeHMs

OMK-11: CnocobeH NPpUMEHATb METOAbl KOHTPOA KayeCTBa TEXHONIOTUYECKUX MaLWIWNH U
060pyAoBaHMA, NPOBOANTL aHaNN3 NMPUYNH HapYLWEHNI X paboTocnocobHOCTH 1 pa3pabaTbiBaTh
MEPONPUATUA MO UX NPefYNPeXLEeHNI0;

3HaThb:

YpoBeHb 1 06/1aCTV OCHOBHbIX METPONOTMYECKNX U3MEPEHWUI, NPUMEHSAEMbIX B MaLLUUHOCTPOEHUN

YpoBeHb 2 OCHOBbI, 06BLEKTHI Y TUMbI CTaHZapTM3aLMM 1 cepTUdUKaLum

YpoBeHb 3 MeTOAbl KOHTPONS KayecTBa TEXHOMOrMUYECKUX MalnH 1 060pyL0BaHNSA, NMPUUNHbI
HapyLeHUin nx paboTocnoco6HOCTU 1 MeponpuATAA NO NPeAYNPeXxXAeHU0

YmeTb:

YpoBeHb 1 NpPUMeHATb Ha NPaKkTUKe METOAbl KOHTPOJIA KayecTBa TEXHOOMMYECKUX MaLlWH U
060pya0BaHUs

YpoBeHb 2 NPOBOAWUTL aHaN3 NPUYMH HapyLIeHWn nx paboTocnoco6HOCTU 1 pa3pabaTbiBaTb
MeponpuATHA Mo UX NPeLYNPeXLEeHNI0

YpoBeHb 3 OCYLLECTBASATL NOPALOK NPOBELEeHNA cepTUdmKauumn, obecrneymBas Kauectso NpoayKLum

Bnagets:

YpoBeHb 1 HaBblKaMu MPUMEHEHUA METOLOB KOHTPOS KayecTBa TEXHOIOMMYECKUX MALLUH W
o6opynoBaHus

YpoBeHb 2 NpoBeAeHMsA aHannsa NpUYMH HapyLeHnii paboToCnoCO6HOCTU TEXHOMOTMYECKUX MaLUUH U
060pyaoBaHUs

YpoBeHb 3 HaBblKamu pa3paboTKM MePONpUATWIA N0 NpeaynpeXxXaeHn0 HapyLleHns paboTocnoco6HOCTH
TEXHOMOIMYECKNUX MalnH 1 060pya0BaHUS

MK-5: NMpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesniaM TeMbI

3HaThb:

YpoBeHb 1 OTEYECTBEHHbIA U MeXAYHApPOLHbIN OMNbIT B 06/1aCTU XMMUYECKOr0 MaLlMHO- 1
annapaTocTpoeHuns

YpoBeHb 2 MeTofbl pa3paboTKM TEXHUYECKON AOKYMEHTaLNN

YpoBeHb 3 MeTOfAbl U CPeAcTBa NNaHUPOBaHMA Y OpPraHM3aLumn onbITHO-KOHCTPYKTOPCKMX pa3paboTok

YMmeTb:

YpoBeHb 1 NPUMeHATb METO/bl aHann3a Hay4YHO-TEXHUYECKON MH(opMaLmum

YpoBeHb 2 MeTOAbl pa3paboTKM TEXHUYECKON LOKYMEHTaL MM

YpoBeHb 3 0hopMIATL pe3y/bTaTbl ONbITHO-KOHCTPYKTOPCKMX paboT

Bnagets:

YpoBeHb 1 CcNOCO6GHOCTLIO NPOBELEHNA MAPKETUHIOBbIX UCCNeA0BaHNA HAYYHO-TEXHUYECKO
NH(opmaLmu

YpoBeHb 2 cnoco6HOCTbIO cbopa, 06paboTKKM, aHann3a 1 0606LeHNS Nepeso0BOro OTEYEeCTBEHHOMO U
MeXJYyHapOoLHOro OnbiTa B 06/1aCTU XMMUYECKOr0 MaLLIMHO- 1 annapaTtocTPOoeHuUs

YpoBeHb 3 CNOCOGHOCTLIO NPOBELEHMUSA OMbITHO-KOHCTPYKTOPCKMX pa3paboTok B 06/1aCTU XMMUYECKOT 0
MaLLWMHO- 1 annapaToCcTPOEeHUA

MK-6: CnocobeH o6ecneymBaTb TEXHONOTUYHOCTb KOHCTPYKLMUIA MaWlNHOCTPOUTENbHbLIX U3LENNN

3HaTh:
YpoBeHb 1 OCHOBHbIe NpUHLUMbLI paboTbl B coBpeMeHHbIX CAD-cuctemax
YpoBeHb 2 HOPMATUBHO-TEXHWUYECKNE W PYKOBOAALME LOKYMEHTbI B 06/1aCTV TEXHONOTMYHOCTM

YpoBeHb 3 OCHOBHble NOKa3aTe/n KONMUYECTBEHHOW OLEHKN TEXHONOTUYHOCTI KOHCTPYKLMM
MallMHOCTPOMTENbHbIX U3aeNnii
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YMeThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

Bnagets:
YpoBeHb 1

YpoBeHb 2

YpoBeHb 3

ncnonb3osate CAD-cUCTEMBI A/19 BbIAB/IEHUA HETEXHONOTMYHBIX 3/1EMEHTOB KOHCTPYKLMK
MaLUVHOCTPOUTENbHBIX U3LENNin

paspabartbiBaTb C NpuMeHeHneM CAD-cucTem NpesnoXeHns no noBbIWEHUIO
TEXHONOTMYHOCTU KOHCTPYKLMUMU MALLIMHOCTPOUTENbHbBIX U3LENni

paccynTbiBaTb OCHOBHbIE NMOKa3aTen KONIMYECTBEHHON OLLEHKN TEXHOMOTMYHOCTH
KOHCTPYKLMM MaLIMHOCTPOUTENbHbIX U3LeNnii

CNOCOGHOCTbLIO aHanNM3MpoBaTh C NpuMeHeHnem CAD-CUCTEM TEXHOMOTMYHOCTb
KOHCTPYKLMW MaNHOCTPOUTENbHbLIX U3AeNnii

CNOCOGHOCTbI KaYeCTBEHHOW U KOIMYECTBEHHOW OLEHKN TEXHOMOTMYHOCTU KOHCTPYKLUN
MallMHOCTPOUTENbHbIX U3AeNunii

CNoco6HOCTLIO pa3paboTky ¢ npumeHeHnem CAD-cucTem npeasoXKeHnii No NOBbIWEHNS
TEXHOMOTMYHOCTN MALUVHOCTPOUTE/bHBIX U3AENNii

MK-7: CnocobeH pa3pabaTtbiBaTb C ucnosib3osaHnem CAD- cucTem TeXHOJIOTMYECKUE NMPOLECChHI

3HaThb:
YposeHb 1
YpoBeHb 2

YpoBeHb 3
YMeTb:
YposeHb 1

YpoBeHb 2

YpoBeHb 3
Bnagets:
YposeHb 1

YpoBeHb 2

YpoBeHb 3

3HaThb:
YposeHb 1

YpoBeHb 2
YpoBeHb 3

YMeTb:

YposeHb 1
YpOBeHb 2
YpoBeHb 3

Bnagets:

N3roToBneHNA MallMHOCTPOUTENTbHbIX I/I3,EI,€I'II/II7I

TEXHUYECKne TpGﬁOBaHI/IFI, npeagvAaBndaemMble K MallUMHOCTPOUTENNIbHBIM N3AENUAM

OCHOBHbIE METO/bl KOHTPO/IA TEXHUYECKUX Tpe6OBaHVII7I, npeabvABNAEMbIX K
MallNHOCTPOUTENNbHbLIM U3AENNAM; CHOBHbIE TEXHOTOTNYECKNE CBOIiCTBa KOHCTPYKLMNOHHbIX
MaTepnanoB MallMHOCTPOUTENBbHbIX VI3,EI,€I'II/IIZ

TUNoBble TEXHONOIrn4eckne npoueccbl N3roToB1EHNA MalUMHOCTPOUTENIbHbIX VI3,£l|efIVII7I

BbIGMPATb CXEMbl KOHTPO/IS TEXHUYECKUX TPebOBaHUIA, NpeAbABASEMbIX K
MallMHOCTPOUTENbHBIM U3LENNAM

ncnonb3oBatb CAD-CUCTEMbI 415 BbISIBNIEHUS| KOHCTPYKTUBHbBIX 0CO6EHHOCTEA
MalIMHOCTPOMTENbHbIX N3NNI, BAAIOLWMX Ha BbIGOP MeTOAa MONYYeHUS NCXOAHOM
3aroToBKM

BbIGMpPATb B, METOA MOMYYEHUS| U OCHOBHbIe TPEBOBAHUA K KOHCTPYKL MU UCXO4HO
3aroTOBKMW A/ MalMHOCTPOUTENbHbIX U3AeNnii

CNOCOBGHOCTbLIO OnpeAeneHns Tuna NPou3BOACTBAa MALLMHOCTPOUTENIbHbLIX U34eNnii
CNOCOBHOCTLIO BbIGMpPaTh CXeMbl 6a3MPOBaHNSA 1 3aKPEenIeHns 3aroTOBOK U feTanei
MaLlNHOCTPOUTE/IbHbIX U3AeNnii

CNoco6HOCTLIO pa3pabaTbiBaTb C Ucnonb3oBaHneM CAD- cuctem TeXHOOrMYecKme
npoLeccbl N3roTOBNEHNS MALUMHOCTPOUTENbHBIX U3LeNnK

MK-8: CnocobeH KOHTPO/SIMPOBATL TEXHONOTNYECKME NPOLLECCHl U3rOTOBEHUSA
MalMHOCTPOUTENbHbIX U3AENNIA CPEAHER CMIOXKHOCTU U yNpaBisiTb UMY

napameTpbl ¥ PeXMUMbl TEXHOMOTMYECKUX NMPOLLECCOB U3rOTOBNEHMNA MALLMHOCTPOUTENIbHbIX
n3aenunii

BUAbI U MPUYNHDBI 6paKa npn N3roToBAEHUN MalLMHOCTPOUTENbHbIX |/|3,qen|/||7|

TeXHONornyeckune (HakTopbl, Bbi3blBaloLL e NOTPELIHOCTM N3rOTOB/EHMS
MallMHOCTPOMUTENbHbIX U3aeNnii

BbIABNATb MPUYNHDI 6paKa npn N3roToBAEHUN MaLLNHOCTPOUTENBbHbIX VI3,£l|efIVII7I
BbIAB/IATb TEXHO/IOTNYECKNE (*)aKTOpr, Bbl3blBaroLLe NOrpewHoCTn N3roToBeHnA
MallUHOCTPOUTENbHbIX VI3,£I.€]'IVII7I

0hopMANATb LOKYMEHTALMIO Ha TEXHONIOTMYeCcKMe NpoLecchl M3roTOBNEHNS
MallMHOCTPOUTENbHBIX U3aeNnii

cTp. 6
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YpoBeHb 1 CMOCOGHOCTLIO BbISIBSTH MPUUYMHBLI Gpaka npy U3roTOBNEHNN MALLIMHOCTPOUTENbHbIX

n3aenunii

YpoBeHb 2 OCHOBHbIMM MpuHuunamu paboTtel B CAD-cuctemax
YpoBeHb 3 CNOCOGHOCTLIO KOHTPOIMPOBATL TEXHOMOTMYECKUIA NPOLLECC N3rOTOBNEHNA

MallMHOCTPOUTENbHbIX U3aeNnii

B pe3ynbTaTe 0CBOEHUS ANCLUNANHBI 06yYatoLWMIACS AONXKEH

41
411

412
413
4.14
415
4.1.6
4.1.7
4.1.8
4.1.9
4.1.10

4.2
421

4272
423
424
4.2.5

4.3
431

4.3.2

4.3.3

4.3.4

3HaThb:
CTPYKTYpPY Npeanpusatus, QyHKUUM ero nogpasgeneHunin, nx B3aMMocBs3b U NOAYUHEHHOCTb, BUAbI
M Ha3Ha4yeHue BbIMYCKAaeMON NpesnpuaTremM NpPoayKUnu;

BU/bI CbIPbS;

MCNo/b3yemMoe TEXHONOTMYECKOe 060pYyA0BaHME, MHCTPYMEHT U OCHACTKY;

(hopMbl, METOAbI 1 CPeACTBa KOHTPONS;

MEeTO/bl U CpesCcTBa aBTOMAaTM3aLNK;

METO/bl U CPeACcTBa BbIMOMHEHUS 1 0DOPMIEHNS NPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTALWK;
MEeTO/bl TPAHCNOPTUPOBAHUA U3AeNNIA B NPOLECCE UX U3TOTOB/EHUS;

MCNosb3yeMble TPAHCMOPTHbIE N FPY30NOALEMHbIE CPEACTBA;

Crnoco6bl yaneHns oTxo0B NPON3BOACTBA;

OpraHu3aumnio 06ecneyeHns XN3HeaesTeNbHOCTH Ha NPOM3BOACTBE.

YMmeThb:
paboTaTb C TEXHUYECKOM JOKYMeHTaLmel (KOHCTPYKTOPCKON U TEXHONIOMMYECKON);

BbIMO/IHATb NPOCTeLLMe onepaLun Ha TEXHONOrMYeCKOM 060pYyL0BaHNIN NPeLNpPUATUS;
MPUMEHATb MeTO/bl MPOEKTHO-KOHCTPYKTOPCKOM paboThl;
NMPVYMeHATb KOMMbIOTEPHbIE METOAbI cbopa, XpaHeHNs 1 06paboTKN MHDopmaL K,

MCNONb30BaTh NPUEMbI, METOAbLI U CNOCO6ObLI 06PA6OTKM MHPOPMALMU TEXHONOTUYECKOTO U
Hay4YHOro xapakTepa.

Bnapgetb:
HaBblkaMy paboTbl C TEXHUYECKOIN JOKYMeHTaLmMel (nacnopta Ha 060pyAoBaHue, YepTexu,
TEXHONOTMYECKUI pernaMmeHT u T.4.);

HaBblKaMW peLLIEHNA KOHKPETHbIX TEXHUKO-3KOHOMWUYECKUX 3aa4y B o6nacTm KOHCTPYKTOPCKO-
TEXHONOMMYECKOro 06ecneyeHmnss XMMNYECKNX npon3BoACTB,

HaBbIKaMW NPUMEHEHUS CTaHAAPTHbIX MPOrPaMMHbIX CPeACTB B 06/1aCTN KOHCTPYKTOPCKO-
TEXHO/I0TMYECKOro 06ecneyeHnss XMMUYECKNX NPOU3BOACTB;

HaBblKaMMW BbI6Opa 060pYA0BaHUS, MHCTPYMEHTOB, CPEACTB TEXHONOMMYECKOrO OCHALLEHUS ANs
peann3auny TeXHONOrMYECKUX NPOLLECCOB U3TOTOBNEHUS NPOAYKLMN.

5. COAEPXAHWME MPAKTUKN

cTp. 7

Kog HanmeHoBaHue pa3genos n  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[pumeyaHue
3aHATUA Tem /BuA 3aHATMSA/ Kypc Lmm paKT.
Pasgen 1 BeegneHve
11 O6uime cBefieHUs o

npegnaraemom
PEKOHCTPYKL MK
TEXHONOTMYECKOro
obopyzoBaHue Nno Teme
BbIMYCKHOM
KBaNMNKaLNOHHOM
paboTbl. /Tema/
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2.1

O6uwwne ceegeHUs No 8 120
npegnaraemomy
yCOBepLUEeHCBOBaHWIO
TEXHO/I0rMYEeCcKoro
obopynoBaHuMA No Teme
BbIMYCKHOM
KBanMpuKaLOHHOW
paboThbl.
Llenecoo6pasHoCTb
npefaraeMo
PEKOHCTPYKL MU U
pa3paboTKM HOBOTO
obopypnoBaHua ana
TEXHO/I0rMYEeCcKoro
npouecca no Teme
BbIMYCKHOM
KBaNMNKaLNOHHOM
paboTbl. CocTosiHME U
NnepcnekTyBbl Pa3BUTUSA
oTpacnu
MPOMBbILLIEHHOCTH,
CBA3aHHOW C TEMOM
BbIMYCKHOM
KBa/IMPUKALNOHHOW
paboTbl, CTENeHb HOBU3HbI
N COBepLUEHCTBa
obopygoBaHus,
TEXHOOM UK
npounssoacTea. Posb
YUYeHbIX B pasBuTumn
OMUCbIBAEMOTO
npounssogcTea. Coop
matepuana gnsa BKP,
NMOAroTOBKa W HanucaHue
oTyeTa no
npeaaunIOMHONM
npakTtuke. /Cp/

Pasgen 2. OcHoBHas 4acTb

OnwucaHue
TEXHONOTMYeCcKoro
npouecca n 060pyaoBaHUs
Mo TemMe BbIMYCKHOW
KBaIMPUKALNOHHOW
paboTel. /Tema/

OrK-8
OMK-9 MK
5 MK-6
MK-7 MK-
8 OMK-11

niz2n2.1

n2.2 N2.3
n2.s

31 92 33

0

cTp. 8

3awmra
oTyeTa
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3.1

MpuBoguTCS onmncaHue
TEXHO/IOTMYECKOWN CXeMbl
npotecca, Kpatkas
XapaKTepucTumka
060pyA0BaHNS; HOPMbI
TEXHO/I0rMYEeCcKoro
peXunma; KOHTPO/b
Npon3BOACTBA U
ynpaBneHue
TEXHONOTMYECKUM
npoLeccom; cucTema
TEXHNYECKOro
06CNyXNBaHNA N PEMOHTA
obopypnoBaHus;
6e3onacHas akcnayarauus
NPON3BOACTBA; OXpaHa
OKpyXXaroLien cpegpl;
NpesnoXeHns no
COBEPLUEHCTBOBAHMIO
TEXHO/I0rMYEeCcKoro
npowecca, MoLepHU3aLmm
obopypoBaHus unu
PEKOHCTPYKL MK
npoussogcTea. Coop
martepuana gnsa BKP,
NMOAroTOBKA W HanucaHue
oTyeTa no
npeaaunIOMHON
npaktuke. /Cp/

Pasgen 3. 3ak/to4veHve

MyTn noBbiLEHNA
3(h(heKTMBHOCTN paboThl
TEXHO/IOFMYECKOro
obopygpoBaHusa /Tema/

KOHKpeTHble pe3ynbTaThbl
npojenaHHol paboTsl,
OCHOBHble JOCTOMHCTBA
npeanaraeMoro BapuaHTa
PEKOHCTPYKL MU UNn
MOJepHM3aLmnn
TEXHONOTMYeCcKoro
obopypoBaHusa. TexXHUKO-
9KOHOMUYECKOE
060CHOBaHWE NPUHATBIX
TEXHUYECKUX PeLLEeHN
CBSA3aHHbIX C
PEKOHCTPYKLMe
TEXHON0TMYeCcKOoro
obopyposaHusa. Coop
maTepunana gna BKP,
MOAroTOBKa W HanucaHue
oTyeTa o
npeaanunIOMHON
npaktuke. /Cp/

120 OMK-8
OMK-9 MK
5 MK-6
MK-7 MK-
8 OMK-11

80  OMK-8
OMK-9 MK
5 MK-6
MK-7 MK-
8 OMK-11

niz2n2.1

n2.2 N2.3
n2.s

31 92 33

niz2n2.1

n2.2 N2.3
nz2.5

31 32 33

0

cTp. 9

3awmra
oTyeTa

3awmra
oTyeTa
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/3ayéTCOUL/ 8 4 OnK-8 ni1 0 3awuTa
OMK-9 MK  Nn1.212.1 oTyeTa

-5 MK-6 n2.2 n2.3

MNK-7 NK-  N2.4 N25

8OMNK-11 31 32 33

24

6. ®OHA OLEHOYHbLIX CPEACTB

6.1. KOHTpONbHbIe BOMNPOCHI 1 3aaHn4
1 O6uine cBefjeHMSA O COCTOSHUM U NepcrnekKTUBax pPas3BUTUSA OTPac/v NPO-MbILLIEHHOCTH,
CBA3aHHOW C TEMOI OTYeTa Mo NpPaKTuKe;
2. CTeneHb HOBM3HbI M COBEPLUEHCTBA 060pPYyA0BaHUA, TEXHOOTUMU NPOU3BOACTBA;
3. PO/ib yYeHbIX B pa3BMTUM OMUCbIBAEMOrO NPOW3BOACTBA;
4. Llenecoo6pa3HOCTb MPOEKTUPOBAHUA WUIN PEKOHCTPYKLUU 060pYyLOBaHUS;
5. OnucaHve TEXHONOTMYECKON CXeMbl (y4acTKa) Ha KOTOPOM pPacrofioXeHO TeXHOM0rnyeckoe
o6opyfi0BaHME NO TeMe BbIMYCKHOM KBaNM(PUKaLMOHHOWK paboTbl;
6. HacocHo-KomnpeccopHOro o6opyAoBaHns TEXHONOIMMYECKOro npoLecca;
7. MyTn NoBbIWEHNA 3PPEKTUBHOCTM TEXHONOTMYECKOro 060pyL0BaHMA MnpoLecca;
8. OcCTaTo4HbIli pecypc TeXHO/I0rMYeckoro 060pyfoBaHNA N0 TeMe BbIMYCKHON KBaU(UKaLMOHHOW
paboTshl;
9. MeTozbl TEXHUYECKOW AMarHOCTUKA TEXHONOTMYecKoro o6opyfoBaHUSA N0 TeMe BblMYCKHON
KBa/IM(PUKaLNOHHON paboTbl;
10. O60CHOBaHMe npefnaraeMblX TEXHUYECKMUX PELIeHUA N0 Teme BbIMYCKHON KBanU(MKaLMOHHOW
paboThl;
11. HasHauyeHune yepTexa 00LLEro BMAa PeKOHCTPYMPYEMOro annapara WAn MalluuHbl - 4aTb MOJHOe

npefcTaBfeHe 0 KOHCTPYKLUMUM MalluHbI (annapata), ee pa3mepax, B3avMHOI CBS3U C60POYHBIX eanHNML, O
MecTax MpUcoeauHeHns K PyHAAMEHTY UK K APYTOi KOHCTPYKLMK, 0 hopMe 1 rabapuTax nsgenuns B
Lenom;

12. MpUHUKUN JeliCTBUS PEKOHCTPYMPYEMOro anmnaparta Wanm MalluHbl;

13. XapakTepucTuka paboueii cpedbl B annapate WaM MallWHe, ee COCTaB;

14. Pabouune ycnosua npouecca B paspabartbiBaeMOM annaparte wuan MawinHe (LaBneHue,
TemnepaTypa, CKOPOCTb ABUXEHUSA CPefbl, Hannuyne abpasnMBHbIX KOMMOHEHTOB);

15. KOHCTPYKTVBHbIE 0COGEHHOCTU pa3pabaTbiBaeMoro annapara (MawuHbl) U UX BO3MOXHOE
B/INSIHNE Ha Pa3sBUTUE KOPPO3MOHHbIX MPOLIECCOB;

16. KOHCTPYKUWOHHBIA MaTepuan Ans U3rotoBiaeHUs AeTaneil U y3n10B TEXHONOrMYECKOro
060pyl0BaHMSA MO TEME BbIMYCKHOW KBaIMPUKaLUOHHON paboTbl;

17. MepnoANYHOCTb U BUAbl PEMOHTOB TEXHOJ/IOrMYECKOr0 060pyA0BaHNA MO Teme BbIMYCKHOWA
KBa/IM(PUKaLNOHHON paboTbl;

18. Ycnosus cgaym annaparta (MalnHbI) B 3KCnayatauuio Y MHCTPYKLUUA MO UCMbITAHWUIO N MYCKY;
19. MoHTaX (4eMOHTaX) COOPOYUHbLIX €AMHNUL, NMPOEKTUPYEMOrO WV PEKOHCTPYUPYEMOTO
TEXHONOIMYecKoro 060py0BaHNA N0 TeEMe BblIMYCKHON KBaNIN(pUKaLUMOHHOW paboThl;

20. OTeyecTBEHHbIE N 3apy6eXHble KOHCTPYKUMW 060pyLoBaHMA LN BbIMOJIHEHUA MpoLecca no Teme
BbIMYCKHOM KBanMunKaLnoHHOW paboThl;

21. CTpyKTypa PeMOHTHOW Ccnyx6bl Ha NpeanpuATUM (B LEXE);

22. TeXHNKO-3KOHOMMYECKOe 060CHOBaHME MPOEKTUPYEMOro WM PEKOHCTPYUPYEMOro
TEXHONOIMYecKoro 060py0BaHNA N0 TeMe BbIMYCKHON KBaIN(PUKaLUOHHOW paboThl;

23. NHponBMAyanbHble BONPOCHI MO COOPAHHOW TEXHWYECKON AOKYMEHTALUN U TEXHUKO-
9KOHOMMNYECKOMY 060CHOBAHMIO MPUHATBIX TEXHUYECKUX PeLIeHWUI;

24. BaxHeille TEXHUKO-3KOHOMWUYECKME MOKa3aTe/in U OCHOBHbIE BbIBOAbl O HOBU3HE

MPaKTN4YECKOM 3Ha4YEHNN OTYETA NO NPaKTUKE.

6.2. TeMbl NUCbMEHHbIX paboT
Matepuanbl 0TYETa UCMOML3YKTCA ANA HANUCAHWA BbIMYCKHON KBaIN(MKALMOHHON paboTbl. MpuMepHble
TeMbl BbIMYCKHbIX KBANMUUKALNOHHbLIX paboT: "PeKOHCTPYKLMA YCTAaHOBKM A8 MONYYeHUS TOBAPHbIX
macen", "PeKOHCTPYKLUS PEKTUPUKALMOHHON KOMOHHbLI A9 npouecca 0TOEH3NHUBAHUSA KePOCUHOBOWA
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(hpakuun", "PeKOHCTPYKLMA NOPLIHEBOro KoMnpeccopa pupMbl «LLBapukond» (u. 19/47, Xumuyeckui
3aBof, AO «AHXK») ¢ Lenblo noBbiweHns ahPeKTUBHOCTM paboThl”, "PeKOHCTPYKLMA y3na abcopbuuu
Xnopa B NPOM3BOACTBE ANXI0P3TaHa", "PeKOHCTPYKLMA YCTAaHOBKKU A5 MPOU3BOACTBa buTyma",
"PeKOHCTPYKLMA YCTAHOBKWN AN MPUTrOTOB/EHNA pacTBopa nonnakpunamma”, "PeKoHCTpyKLumA
YCTaHOBKM [erasauuv oTAeNeHUs 0CTaTKOB HE(TAHBIX ()pakLuUii 0T NNacToBOM BoAbl", "PeKOHCTPYKLUS
peakTopa rmgpooyncTkn 6eH3nHa".

Mpunaraetcs.

3aumra otyera.

ni1

ni2

n2.1

n2.2

n2.3

n2.4

nz2.5

al

6.3. POHJ OLEHOYHbLIX CPEeacTB

6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB

7. YYEBHO-METOANYECKOE N NH®POPMALIMOHHOE OBECMNMEYEHWE NMPAKTUKW

ABTOpbI,
XXykos 3. /1.,
Ko3apb U. U.,
Mypawkux C. /1.,
PosoBckuii b. 4.,
Jertapes B. B,
Conoseitumk A
M., MypawkuH C.
n.

Mwuxanés M. @.,
Tpetbsakos H. IM.,
MwunbyeHko A U.,
306HUH B. B.,
Muxanes M. ®.

ABTOpbI,
MoHukapos N. U.,
Mepenbirud O. A,
JopoHuH B. H.,
FaiHynnmH M. T,
MoHwnkapos U. .,
MoHwnkapos C. U.,
PaukoBckuin C. B.

LUep6un C. A,
CemeHoB U. A,
LUlep6buHa H. A
Epmakos B. .,
LWenH B. C.

CanbkoBa A. I,
Mogonnenos E.
B., LWep6uH C.
A., AcnamoB A.
A

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTK

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHoBHad nuTepaTtypa
3arnasue

TexHON0rnsa MalmnHOCTPOeHUS: y4eb. nocobue: B 2-X KH.

PacuyeT 1 KOHCTPYMpPOBaHMe MallVH 1 annapaToB
XUMUYECKMX NPOM3BOACTB: MpuMepbl 1 3agaun: y4eo.
nocobue

7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
MaluunHbl 1 annapatbl XMMUYECKUX NPON3BOACTB:
y4YebHUK

PacyeTbl MalIMH 1 annapaToB XMMNUYECKUX NPOU3BOACTB
N He(pTerasonepepaboTkn (NpUMepbl 1 3adayun): yyeb.
noco6ue

MallvHbl ANa HarHeTaHMs XXMAKOCTENR 1 rasos: yueo.
nocobue

PEMOHT 1 MOHTaX XMMWYECKOro 060pya0BaHNA: yyeb.
nocobue

Annapatbl HepTEXMMMNYECKUX,
HedTenepepabaTbiBatOLLNX Y XMMUYECKMNX NPON3BOACTB.
PacueT Ha NpOYHOCTL: yueb.-MeTof. nocobue

M3patenscTBo, rof
M.: Bbicw. WK.,
2005

M.: OOO "Toproso
-N3paTenbcKuii
Odom "APNC", 2010

N3patenscTBo, rof
M.:
MallnHOCTpoeHMe,
1989

M.: Anbha-M,
2008

AHrapck: Al'TA,
2009

J1.: Xumnga, 1981

AHrapck: Al'TA,
2014

NHTepHeT”

CemakunHa, O.K. MawunHbl 1 annapatbl XMMUYeCcKnX, HeTenepepabaTbiBaloLWmX 1
HehTeEXMMMYECKMX NPOU3BOACTB :y4yeb. nocobue / O.K. CeMakmHa ; TOMCKNIA MONUTEXHNYECKNIA
yHuBepcuTeT. - TomcK : 34-80 TOMCKOro nonmMtexHnyeckoro yHmeepcurteta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TekCT :31eKTPOHHbIN. - URL: 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 OcHOBbI pacyeTa M KOHCTPYMPOBaHWA MallnH 1 annaparosB nepepadarbiBaroLLMX MPON3BOLCTB :
yuebHukK / B.M. 3umHsikos, A.A. KypoukuH, .A CnuupiH, B.A YyryHoB. — Mockea : UH®PA-
M, 2019. — 360 c. — (Bbicwee obpasoBaHue: bakanaspuar). — www.dx.doi.org/10.12737/17664.
- ISBN 978-5-16-010566-6. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1016412

34  Cxuptnaase, A . PEMOHT TeXHONOrMYECKOro 06opyaoBaHus: yuebHuk / A. I'. Cxuptnagse, B.A.
CKpsbuH. - Mocksa : KYPC : UH®PA-M, 2018. - 352 c. - ISBN 978-5-906923-80-6. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/944189

7.3.1 MepeyeHb NporpaMMHOro obecneyeHuns
7.3.1.1 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019
CpOK fgeicTtBua 3 rogal
7.3.1.2 NanoCAD 11 Plus [Akagemunyeckas nmueH3ns: cepuiinblii Homep NC110P-07691 c 09.09.2019
roga no 25.08.2021 roga]
7.3.1.3 Office Pro + Dev SL [FocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.4 Scilab v.6.1.0 [CTaHaapTHasa obuiecTBeHHas nuueH3na GPL]
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 [orosop Ne 643-2013-OU ot 09.07.2013]
7.3.1.8 Zoom Professional Licenses [Joroesop noctasku Ne M-033/2020 ot 01.06.2020]
7.3.1.9 Zoom [JluueH3ns Freemium]
7.3.1.10 Mathcad Education - University Edition [Jorosop Ne 1-081/2020 ot 08.12.2020]
7.3.2 NMepeyvyeHb UHPOPMALMOHHbBIX CNPaBOYHbIX CUCTEM
7.3.2.1 EpuHOe OKHO focTyna K MH(hopMaLMOHHbLIM pecypcam
7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnunoteka eLIBRARY.RU
7.3.2.4 TexakcnepT
7.3.2.5 WHdopmaumnoHHo-aHannTtuyeckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTeNbHbIX TEXHONOTNA
7.3.3.1 LMS Moodle
7.3.3.2 3BC Znanium

8. MATEPUNANBHO-TEXHWYECKOE OBECIMEYEHWE MPAKTUKW

8.1 Ayg. 111, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblin kopryc Ne 2. YuebHble aygutopuu ans
npoBeAeHNs yyebHbIX 3aHATUIA BCEX BUAOB. TeXHUYECKMe CpefcTBa 00yYeHUs: MynbTuMesma
npoekTop - 1wWT.; 3KpaH - 1 WT.; MOHUTOP NpenogaBatens - 1 WT.; CUCTEMHbINA 610K - 1 WT.;
KOMM/EKC ayAno KOMOHOK A1 BOCMPOu3BeeHUs ayamo dainna - 1 wrT.; yyebHO-HarnsgHble
nocobusa «3anopHo-perynvpytouas apmaTypa» - 4 WT.; y4yebHO-HarnsgHbIE N0Cco6ms
«TexHonornyeckue annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 wWt. Cneynann3nposaHHas
mebesnb: focka (Menosas) - 3 WT.; CTON npenojasatens - 1 WT.; CTON KOMMNbIOTEPHbIW - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTYAEHYECKUIA ABYXMECTHbIW (WT.) - 18 WT.; CKambs CTyJeH4YecKas
ABYXMeCTHas - 18 wWT.; nekTopckas TpubyHa - 1 wr.
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8.2 Aypa. 112, 665830, 1. AHrapck, 72 kB-1, . 19, yuyebHbiii kopnyc Ne 2. YyebHble ayantopun 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.

8.3 Ayg. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, yue6Hblit kopnyc Ne 2. Ayautopuu 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. METOAWYECKUMNE YKASAHWA OANA OBYUYAKWNXCA MO OCBOEHWKO MPAKTUKW
MpakTnKa BKOYaeT B Ce65 CaMOCTOATe/IbHYI0 paboTy 06yyatoLMXCs U Yacbl Ha KOHTPO/b. 3a
06yyalWMMmNCs 3aKpennaeTca Ha NPeanpUATUN PYKOBOAMTENb N Ha3Ha4YaeTCa pyKOBOAUTENb MPAKTUKNA OT
yHuBepcuteTa. Obyyvarowimecs nocewardT KOHCYbTalMm PYKOBOAUTENS NPaKTUKK OT YHUBEPCUTETA,
KOTOPbIA B 3aBUCUMOCTU OT BbIOPaAHHON TeMaTUKN HasHavyaeT 00y4yaloLMMcs MHANBUAYaNbHOE 3aaHue.
O6pasoBate/ibHble TEXHONOTNN: CAMOCTOATENbHOE YTeHME 06YYatOLLNMMMNCA MHCTPYKTUBHOIA,
NPON3BOACTBEHHOM, Hay4YHOIM M CNPaBOYHOW NMTepaTypbl C NOCAELYHOLMM UCNOb30BAHNEM MOMTYYEHHbIX
3HaHWIA B NpoLecce BbIMOMHEHMA 3a4a4 NPaKTUKW, UCMONb30BaHNE UHTEPHET-PECYPCOB C Lie/bto
NHOPMaLMOHHOIO obecrneyvyeHns npeaMeTHON 06nacTu. Mo 3aBepLUeHN0 NPaKTUKKM 06yYatoLLLnecs
3aWmLLaoT 1 caaroT oT4HeT. Mo pesynbTaTam NPOXOXKAEHMA NPaKTUKN 06yYatoLWwMMCcsa BbICTaBNAETCA 3a4eT
C OL,EHKO.



MWUHWUCTEPCTBO HAYKW M BbICLLEIO OEPA30OBAHWA POCCUNCKOW ®EAEPALINN

deaepanbHOe rocyAapcTBEHHOE 610KeTHOE 06pa30BaTeIbHOE YUPEX/eHNEe BbICLLEr0

obpasoBaHus

«AHTapCKNIA rocyapCTBEHHbIN TEXHUYECKNTA

(®Pre0OY BO "AHITY", AHI'TY)

YTBEP

MpopekTop,

[.X.H., npog. CTOMUHa
« 06 » .

MoaroToBKa K caade 1 cgadva rocyapcTtBeHHOro

IK3aM€EHa

paboyas nporpamma ancuunanHbl (Moayns)

3aKpensieHa 3a Kageapoi

YyebHblii nnaH

KBanupukauns
dopma 06y4eHuUA
O6wasn Tpys0emMKoCTb
Yacos no yyebHOMY

B TOM Yucne:

ay[MUTOPHbIE 3aHATUSA
caMmocTosaTenbHas paboTa

MalwwnHbl 1 annapatbl XUMUYECKNUX NMPOU3BOACTB
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2.1

2.2

2.3
2.4

1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
dopmupoBaHmne 1 JeMOHCTPaLUSA 00yYatOLLMMNCS 3HAHUIA U YMEHWUIA, NPUOGPeTaeMbIX UMU B
pe3y/nibTaTte 0CBOEHWNA TEOPETUYECKUX N NPaKTUYECKUX SUCLUNIVH, BbIpaboTKa NpakTUYyecKux
HaBbIKOB, CMOCOOGCTBYHOLLNX KOMMIEKCHOMY (hOPMUPOBAHUIO O6LLLEKYNbTYPHbIX,
obuienpoeccroHanbHbIX ¥ MPOQPECCMOHaNIbHbIX KOMNETEHLNIA, paclumpeHune Kpyrosopa u
Hay4HOW apyanL MK, B TOM YMC/Ee B CMEXHbIX 06/1aCTAX 3HAHW, BbIpab0TKa YCTOMYMBbLIX HaBbIKOB
CamMOCTOATE/IbHOM UcceoBaTe/IbCKOW N NMPOEKTHO-KOHCTPYKTOPCKOM paboTbl, MOArOTOBKA K
oyayllein npothecCUOHaNbHOM AeaTeNbHOCTH.

2.3A0AUYN
npuobpeTeHne N COBEPLUEHCTBOBAHME YMEHWIA N HABbIKOB CaMOCTOSTE/IbHON Hay4YHO-
nccnefoBaTe/ibCKOM 1 NMPOEKTHO-KOHCTPYKTOPCKON AeATeNbHOCTMY;

HaKoMn/eHne onblTa HayYHOU AeATeNbHOCTU, a TaKXKe OBMafeHNe YMEHUSIMUN U3N0XKEHUS
MOMYYEHHbIX HayYHbIX Pe3ynbTaToB B BMAe OTYETOB, Ny6ANKaLWiA, AOKNA0B;

(hopMMpOBaHME HABbLIKOB y4acTus B Hay4YHO-UCCEA0BATENbCKNX NPOEKTAX;
(hopMMpOBaHME HABbIKOB Yy4YacTMsi B MPOEKTHO-KOHCTPYKTOPCKUX paboTax.

3. MECTO AnNcuunninHbl BCTPYKTYPE OOIT

Lukn (pasgen) OOTT: 63.0.01(I")

3.1
311

3.1.2
3.1.3
3.14
3.15
3.1.6
3.1.7
3.1.8
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
3121
3.1.22
3.1.23
3.1.24
3.1.25
3.1.26
3.1.27

TpeboBaHWA K NpeABapuTeIbHOW NOATOTOBKE 06yyaroLwerocs:
3KOHOMMKA U yNpaBieHne XMMUYECKUM 1 HedTenepepabaTbiBaloLL MM NPOM3BOACTBOM

KOoHCTpynpoBaHue 1 pacuyeT 3/IEeMEHTOB 060py0BaHNe OTpac/u
MalunHbl 1 annapartbl XMMUYECKNX NPOn3BOACTB

Mpoueccbl 1 annapartbl XMMWYECKON TEXHONOT UK

TexHoorns mMalwmnHOCTPOEHUA

Ynpas/fieHue rnepcoHasom

OKOHOMUKA

N3menbyeHne B XMMUYECKOWA NPOMbILLNEHHOCTH

O6Lwas XumMmmnyeckasa TeXHON0rms

KomnbroTepHOe NpoeKTMpoBaHWe 060pyA0BaHMSA OTpacaun
MoLbEMHO-TPAHCMOPTHbLIE MEXaHU3MbI

Mpon3BoACTBEHHAA MpaKTMKa: TexHonornyeckas (MPOeKTHO-TEXHOOrMYecKas) nNpakTuka
XVMUYecKoe COnpoTUB/IEHNE MATEPUA/IOB 1 3aLLMTa OT KOPPO3MK
akonorus

ONeKTUBHbIE KypCbl N0 PU3NYECKON Ky/NbType U CnopTy
Be3onacHOCTb XW3HEeeATe/IbHOCTH

BBefeHve B MH(OPMALMOHHbIE TEXHOMOM UK

MeTposiorug, ctaHgapTusauns u ceptuukalms

MexaHunKa XUAKOCTK U rasa

CurcTeMbl UCKYCCTBEHHOIO UHTE/IEKTA

TexHunyeckas TepMOANHAMUKA U TEMIOTEXHMKA
TexHonornyeckne KOMMyHMKaLum B XMMNUYeCKNX NPOU3BOACTBAX
TexHo/0rnsa KOHCTPYKLUNOHHbIX MaTepranos

KynbTyponorus

MarepunanosegeHne

MalunHHasa nHXeHepHasa rpaduka

ConpoTuBneHne martepnanos

cTp. 3
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3.1.28 Teopua mexaHW3MOB U MaLLWH

3.1.29 YuyebHaa npaktuka: O3HaKOMUTeNbHaA MpakTukKa
3.1.30 NHOCTpaHHbIN A3bIK

3.1.31 Pycckuii A3blK

3.1.32 VH{opmaLNOHHbIE TEXHONOMNKN 1 NPOrpaMMupoBaHune
3.1.33 WcTtopus (nctopusi Poccmm, BceobLas nctopus)
3.1.34 ®dun3nyeckaa KynbTypa u cnopt

3.1.35 MVcTopuma XMMNYEeCKOro MallMHOCTPOeHUs

3.1.36 TlpaBoBefeHue

3.1.37 TMcwuxonorunsa

3.2 OAVCUMNAUHBI U NPAKTUKKU, AN KOTOPbIX OCBOEHME JaHHON AncUMNAUHbI (Moagyns)
HE0OXOAMMO KaK NpefLllecTBYHLLEE:

3.2.1 MMoparotoBka K npouegype 3aWiMThbl 1 3awMTa BbINYCKHON KBaNM(PUKaLNOHHOW paboTbl

4. KOMMETEHLUWW OBYYAIOLLEFOCH, ®OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUSA
AVCUNMANHBI (MOAYNS)

YK-1: CnocobeH ocyL,ecTBNATb NOUCK, KPUTUYECKWUIA aHaNN3 U CUHTE3 MH(pOopMaLun, NPUMEHATb
CUCTEMHbIN NOAXOS ANA peLleHns NocTaB/ieHHbIX 3a4au

YK-2: CnocobeH onpefensaTb KPYr 3ajay B pamKax NocTaB/IeHHONM Lenn n BblbnpaTb ONTUManbHbIe
CNnocobbl NX peLleHns, NCXOANA U3 AeNCTBYHOLWMUX NPaBOBbIX HOPM, UMEILNXCH PeCYPCOB U
orpaHuYeHui

YK-3: CnocobeH oCyLLecTBAATb COUMANbHOE B3aUMOAENCTBME U Peann3oBbiBaTb CBOI PO/b B
KOoMaH e

YK-4: CnocobeH oCyL,ecTBAATbL 4e/I0BYH0 KOMMYHUKaLMNIO B YCTHOW Y NMCbMEHHON (hopMax Ha
rocyaapcTBeHHOM f13blKe Poccuitckoin degepalmm n MHOCTPaHHOM(bIX) 3blKe(ax)

YK-5: CnocobeH BOCNPMHUMATbh MEXKYNbTYPHOE pa3Hoo6Opa3ne o6l ecTBa B coUnanbHO-
NCTOPUYECKOM, 3STUUYECKOM M (hMNOCONCKOM KOHTeKCcTax

YK-6: CnocobeH ynpasiaTb CBOMM BpeMeHeM, BbICTpanBaTb ¥ peasn3oBbiBaTb TPAEKTOPUIO
camopasBUTMA Ha OCHOBE MPUHLMUNOB 06pa3oBaHUs B TeYEHUE BCEN XU3HU

YK-7: CnocobeH nogaepXunBatb LOMKHbIA YPOBEHb ()U3MYECKON NOATOTOBNEHHOCTU ANS
obecneyvyeHNss NOMHOLEHHON coUManbHON U NPOMECCMOHANbHON AeATENbHOCTH

YK-8: CnocobeH co3faBaTbh U NOAAEPXNBATL B MOBCEAHEBHOM XWN3HWN 1 B MPOMECCUOHANbHON’
AeATenbHOCTY 6e30nacHble YCN0BUSA XNU3HEAEATENbHOCTN ANS COXPAaHEHUSA NMPUPOLHON Cpeasl,
obecneyeHns yCcToOWYMBOro pa3BUTUA 06LLECTBA, B TOM YMCNE NPU YIPO3e U BOSHUKHOBEHUN
Yype3BblYalHbIX CATYyaL WA N BOEHHbIX KOH(/IMKTOB

YK-9: CnocobeH ncnonb3oBatb 6a30Bble 4e(heKTONOrMYECKMe 3HAHUA B COLManbHOM ©
npogeccuoHanbHOM chepax

YK-10: CnocobeH npuHMMaTb 060CHOBaHHbIE 3KOHOMUYECKUNE PELLIEHUA B Pa3/IMYHbIX 06/1aCTAX
XWU3HeeATeNbHOCTH

YK-11: CnocobeH (hopmMupoBaTbh HETEPNMMOE OTHOLLIEHMWE K KOPPYNLUWUOHHOMY MOBEAEHUIO

OMNK-1: CnocobeH NPUMEHATb €CTECTBEHHOHAYUYHbIe U 0OLLeMHXEHEPHbIE 3HAHUA, METOAbI
mMaTemMaTM4yeckoro aHanmsa v MoOAennpoBaHns B NPoeccuoHanbHOW AeATeNbHOCTH;

OMNK-2: CnocobeH NpUMeHATb OCHOBHbIE MeTO/bl, CNOCOObLI U CpeACcTBa NOMYYEHUS, XPAHEHUS,
nepepaboTKM MHPOpMaLUM NPKU peeHnn 3aga4y NPoHecCMOHanbHON AeATeNbHOCTH;

OMK-3: CnocobeH ocyL,ecTBNATb NPOgecCUOHaNbHYO AEATENbHOCTb CY4YeTOM 3KOHOMMUYECKUX,
9KO/IOTMYECKUX, COLMANbHBIX OFPAaHNYEHNIA Ha BCeX aTanax XW3HEHHOr0 YPOBHS;
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ONK-4: CnocobeH NOHMMATb NMPUHLMNNbI Pab0Tbl COBPEMEHHbBIX MHNDOPMALLMOHHbLIX TEXHONOTUI 1
MCNO0Nb30BaTb UX ANA pPelleHns 3a4ay npogeccuoHanbHOW AeATEeNbHOCTH;

OMK-5: CnocobeH paboTaTb C HOPMATUBHO-TEXHUYECKON LOKYMEHTaLUMen, CBA3aHHON ¢
NPoMeccMoHanbHON LeATeNbHOCTbLIO, C Y4eTOM CTaHAapTOB, HOPM U NpaBurn;

OMK-6: CnocobeH pewaTb CTaH4apTHble 3a4a4ymn NpodeccnoHanbHOM 4eATeNbHOCTM Ha OCHOBE
MH(pOPMaLNOHHOW 1 6ubnnorpamyeckoit KynbTypbl C NPUMEHEHUEM UHGHOPMALNOHHO-
KOMMYHUKaLUOHHbIX TEXHONOTUIA;

OMK-7: CnocobeH NPpUMEHATb COBPEMEHHbIE 3KOMOTNYHbIe 1 6e30onacHble MeTO4bl paLnoHanbHOro
MCMNONb30BAHMNSA CbIPbEBbLIX Y 3HEPTeTUYECKNX PECYPCOB B MALLINHOCTPOECHUMN;

OlNK-8: CnocobeH NpoBOAMTbL aHaNM3 3aTpaT Ha obecneyeHne aesATeNbHOCTN NPOM3BOACTBEHHbBIX
noapasjefieHnin B MaWMHOCTPOEHUN;

OMK-9: CnocobeH BHeAPATb Y 0OCBaMBaTb HOBOE TeXHONOrMYecKoe 060py0BaHue;

OMNK-10: CnocobeH KOHTpONUpOBaTh M 0b6ecrnevynBaTb MPOM3BOACTBEHHYIO N 3KONOTMYECKYHO
6e30nacHOCTb Ha pabounx mMecTax;

OMK-11: CnocobeH NpUMEHATb METOAbl KOHTPO/ISA KayecTBa TEXHOMOTMYECKUX MaLIUH U
060pyAoOBaHMA, NPOBOANTL aHaNN3 NPUYNH HapYLWEHNI X paboToCNoCOOHOCTH 1 pa3pabaTbiBaTh
MeponpuAaATUA MO UX NPeSYNPexAeHnIo;

OlNK-12: CnocobeH o6ecneymBaTb NOBbILWEHWNE HAAEXHOCTU TEXHONOTMYECKUX MALLUUH U
060pyfOBaHNA Ha CTAAUAX NPOEKTUPOBAHUA, U3rOTOBJIEHUA U AKCNyaTauuu;

OMK-13: CrnocobeH NpUMeHATb CTaHAapPTHbIE METOAbl pacyeTa Npy NPOEKTUPOBAHUY AeTaneil un
Y3/10B TEXHO/IOTUYECKUX MallnH 1 060pyA0BaHNS;

OMNK-14: CnocobeH pa3pabaTbiBaTb anropuTMbl U1 KOMNbIOTEPHbIE NPOrpPamMmMmbl, NPUTroAHbIE AN
NPakTUYECKOro NpuMeHeHus.

MK-1: ¥YMmeTb pa3pabaTbiBaTb CeTeBble rpahMKn PEMOHTHbIX paboT, ycTaHaBIMBaThb
B3aMMOCBfA3aHHble paboTbl, ONpeaensaTb HE06X04MMbIE pecypcChl (TPYLOEMKOCTb) NPOBELEHNUA
PEMOHTHbLIX paboT

MK-2: ¥YMmeTb 0becneynBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty
TEXHO/I0TNYECKOro obopyLoBaHUs

MK-3: ¥YMeTb hopmupoBaTth NaHbl NpPoBeAeHNA NNaHOBO-NMpesynpeinuTebHbIX PEMOHTOB
YCTaHOBOK, TEXHWYECKOr0 06CNY>XUBAHMUA U pEMOHTa 060pyA0BaHNSA, MPOrpaMM MOLepHU3aLuu 1
TeXHNYeCKOro nepeBoopyXXeHns

MK-4: CnocobeH pa3pabaTbiBaTb M NIaHNPOBAaTb BHEAPEHME HOBOM TEXHUKN M NepeaoBOii
TEXHONOr UK

MK-5: MpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesiaM TeMbI
MK-6: CnocobeH o6ecneymBaTb TEXHONOTUYHOCTb KOHCTPYKLMI MaWlMHOCTPOUTENbHbLIX U3LENNN

MK-7: CnocobeH pa3pabaTbiBaTb C ucnonb3oBaHnem CAD- cMCTEM TEXHONOTMYECKME MPOLECCHI
M3roTOBNEHMNS MAWINHOCTPOUTENbHbLIX U3LeNNi

MK-8: CnocobeH KOHTPONUPOBATb TEXHONOTMYECKME MPOLLECChl N3TOTOBNEHMNSA
Mal MHOCTPOUTENbHbLIX U3AeNNIA CPefiHEN CMOXHOCTU U yNpaBiaTb UMK

B pe3ynbTaTe 0CBOEHUSA AUCLUNNNHBI 06yYaloLWUACA LOMKEH
4.1 3HaThb:

4.1.1 KOHCTPYKLMMN, COBPEMEHHbIE HAMpaBeHNs MPU NPOEKTUPOBAHUM 1 MOAEPHMU3ALUN MALLWH 1
annapaToB XMMMWYECKMUX NPON3BOACTB, METO/bl U OCHOBbI UX PAaCcyeTa;
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4.1.2 (hM3NKO-XMMMNYECKYIO CYLLHOCTb OCHOBHbIX MPOLECCOB, MPOTEKAKLLMX B annaparax XMMnU4ecKoi
TEXHOIOTUU; KOHCTPYKLMUM annapaToB A5 COOTBETCTBYHOLLMX TEXHONOMMYECKMX MPOLECCOB;
MEeTO/bl pacyeTa OCHOBHbIX annapaToB XMMUYECKOW TEXHONOTUU;

4.1.3 TeXHONOrMYHOCTb U3JENNIA N MPOLECCOB UX U3TOTOBEHUS;

4.1.4 TexXHWYECKOE OCHalleHMe paboumx MecT C pasMeLLeHUeM TeXHONOTMYeCcKoro obopysoBaHus.

4.2 YMeTb:
4.2.1 060CHOBaHHO BblI6paTh M3 LUMPOKOrO CNeKTpa BUAOB MallnH 1 annapaTtoB XMMMUYECKUX
Npon3BOACTB Hanbonee NPMeMIEMbIA TUN MallWHbI UK annapata NPUMEHUTENbHO K YCNOBUAM U
3aja4aM XMMUYECKON TEXHOMNOTNN;

4.2.2 ymeTb rpaMOTHO NPOM3BECTU pacyeT MallMHblI UK annaparta, UX 3N1eMeHTOB C MaKCUMasbHO
BO3MOXHbIM UCMO/Ib30BaHWEM CTaHAAPTHbIX U3AENUIA NPY KOMNOHOBKE KOHCTPYKLMUU B LiENOM;

4.2.3 BbINONHUTL YepTeXxun pas3pabaTbiBAEMOro UM MOAEPHU3NPYEMOro 060pyAoBaHUS B 06beme
TEXHUYECKOT0 NpesnoXeHus;

4.2.4 KOHTpONMpoBaTb CO6/MOAEHNE TEXHONOMMYECKON ANCLUUNANHBI MPU N3TOTOBNEHUN U3LENNI;
4.2.5 ocBauBaTb BBOAMMOEe 060pyL0BaHue;

4.2.6 npoBepsATb TEXHNYECKOe COCTOSHME M OCTATOUHbIN pecypc TEXHO/IOrMYeCcKoro o6opyoBaHus,
OpraHn30BbIBaTb MPOMUIAKTUUYECKNIA OCMOTP U TEKYLLUIA PEMOHT 060pyL0BaHNS;

4.2.7 NPUMEHATb COBPEMEHHbIE METOAbI A/19 Pa3paboTKM Mano0TXOL4HbIX, 3Heprocbeperarwmux n
9KOMOTMYECKN YNUCTbIX MalMHOCTPOUTENIbHbLIX TEXHONOMMI, 06ecneynsaromx 6e3onacHoOCTb
XU3HeLeATeNbHOCTU NI0AEN U UX 3aLUTY OT BO3MOXHbIX MOCNeACTBUIA aBapuin, Katactpod K
CTUXUINHBIX 6eACTBUIA, YMETb NPUMEHATb CNOCOObI PaLMoHaNbHOr0 NCNO/b30BaHUS CblPbEBbIX,
JHEepreTMYecknx v Apyrux BMA0B peCcypcoB B MaLLUVHOCTPOEHUHU;

4.2.8 COCTaBNATb TEXHUYECKYH AOKYMEHTauM (rpauku paboT, MHCTPYKLMU, CMETbI, NMaHbl, 3asBKK
Ha mMaTepuanbl 1 060pyA0BaHKE) U MOAFOTAB/NMBATb OTYETHOCTb MO YCTAHOBAEHHbLIM (hopMaM,
noAroTaBNMBaTh AOKYMEHTALMIO A5 CO34aHNSA CUCTEMbI MEHEIKMEHTA KauecTBa Ha NPeAnpUaTUN;

4.2.9 NpuMMeHsTb CTaHAAPTHbIE METO/bl pacyeTa NpW NPOEKTMPOBAHUM feTaneli u y3noB nsnenuii
MallMHOCTPOEHUS;

4.2.10 mofennpoBaTtb TEXHUYECKME 0OBLEKTbI U TEXHONOTMYECKME NPOLECCHI C UCNOb30BaHNEM
CTaHAapTHbLIX NaKeToB W CPefCTB aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHNS,

4.2.11 nNpoBOAMTb 3KCNEPUMEHTbI N0 3afiaHHbIM MeToAMKaM C 06pabOTKOWN 1M aHanM30M pe3ynbTaToB.

4.3 Bnapertb:
4.3.1 meToAamu onpegeneHns OCHOBHbIX 3KCM/yaTaLMOHHbIX MOKasaTenel U XxapakTepUCTUK MalluH 1
annaparoB XMMMUYECKMUX NPOU3BOACTB;

4.3.2 MeToAaMu pacyeTOB OCHOBHbIX anmnapaToB, MPUMEHSIEMbIX B XMMUYECKO TEXHONOTUN;
TeopeTUYECKMMMN HaBblKaMM, CBA3aHHBIMUN C TEXHUYECKMM 0OCNYXXMBaHUEM W 3KCMyaTalueit
TeXHONOrMYeckoro 060pyA0BaHNS; HaBblKaMy MO ONTUMMU3ALMN PEXXMUMOB paboThl
TeXHO/I0TMYeckoro 060pya0BaHUs; HaBblKaMy pPa3paboTKM TeEXHUUYECKOW JOKYMEeHTaLuu;

4.3.3 HaBblKaMy MOJLeNMpoBaTb TEXHUYECKNE 00bEKTbI M TEXHOIOTMYECKME NPOoLLecehl ¢
NCNonb30BaHNEM CTaHAAPTHbLIX NAKeTOB U CPeACTB aBTOMAaTU3NMPOBAHHOTO MPOEKTUPOBAHNUS;

4.3.4 HaBblKaMun 06pabOTKMN 3KCMEPUMEHTaNbHbIX AaHHbIX.

5. CTPYKTYPA U COAEPXAHWE ganCunnimHbl (MOAY NA)
Koz HanmeHoBaHue pa3genos u1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe T[pumeyaHue
3aHATUA Tem /Bug 3aHatua/ Kypc Lmm paKT.
Pasgen 1 MawuHbl 1

annapatbl XMMUYECKNX
MPOV3BOACTB.
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11

AnnapaTbl ang
npoBsefeHus
rMAPOMexaHu4ecKmnx,
TENN0BbIX, PeaKLMOHHbIX
N MaccoobMeHHbIX
npoueccos. /Tema/

Nekuunmn no n3bpaHHbIM
pasgenam AUCLMMINHBI
"MaLluunHbl 1 annapartsbl
XUMMNYECKUX
npoussoacTs” //1ek/

®unbTpbl. Annapatbl Ans
OUYMCTKM 3anbl/IeHHbIX
rasos. LleHTpudyru.
TennoobMeHHbIe
annapatbl. BoinapHble
annaparbl.
PeKkTudunKaLnoHHbIE
annaparbl.
AG6COpPOLMOHHbIE
annaparbl. Annapatbl C
MeXaHWYecKUMu
BpaLLaroLmmmcs
MeLlanKamu
BMbponepemeLIMBatOL UM
N ycTpoincTBamu,
NMHEBMaTUYECKUMK
nepemMeLlnBaKOLW UMY
ycTpoicTBaMu.
O6opypoBaHue ans
Apo6neHNs TBEPbIX
maTepuanoB. TpybuyaTble
pagnaHTHO-
KOHBEKLMOHHbIE Meyu.
KOHBEKTMBHbIE CYLLUIIKN.
KOHTaKTHbIE CYLUUIKN.
PeakunoHHoe
obopypoBaHue.
OKcTpaKkTopsl. Hacochkl n
Kommnpeccopsl. /Cp/

3

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 ¥YK-
7 YK-8 YK
-9 YK-11
OlkK-1
OnkK-2
OrkK-4
OMK-6
Onk-7
OnK-9
OrnkK-12
OnkK-13
OrK-14
OMK-5 NK
-2 NK-4
MK-5
YK-1 YK-
2 YK-3 YK
-4 YK-5
YK-6 YK-
7YK-8 YK
-9 YK-11
OMnkK-1
OrnK-2
OlnkK-4
OrlK-6
OnKkK-7
OrnK-9
OrlK-12
OlK-13
OlK-14
OMK-5 MK
-2 NK-4
MK-5

n1.4n2.2

n2.6 n2.7
Nn2.15
32 33

n1.4n2.2

n2.6 n2.7

n2.8 n2.15
32 33

0

cTp. 7
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2.1

Pasgen 2. Mpoteccobl n
annapartbl XYIMUYECKON
TEXHO/IOT W

OHoBHbIe npoLecchl 1
annapartbl XMMUYECKOM
TexHonoruu. /Tema/

Nekuunmn no n3bpaHHbIM
pasfenam gUCLUNINHBI
"Mpouecckl 1 annapartsbl
XUMMNYECKOWA
TexHonorun"/Nex/

OCHOBbI NpUKNagHoWA
rMApPaBNnKuU.
MmopomexaHu4yeckue
npoLeccsl 1 annaparsl.
Tennosble npoLeccel,
Tennoo6MeHHas
annaparypa.
MaccoobMeHHble
npoweccol n
annapatsl. /Cp/

Pasgen 3. PacueT 1
KOHCTPYMpPOBaH1e 3/1EMEHTOB
060pyA0BaHKS OTPaC/ K.

2

YK-1 YK-  f11.512.1
2 YK-3 YK 123 /12.10
-4 YK-5 1211 N12.13
YK-6 YK- 31
7 YK-8 YK
-9 YK-11
OrMK-1
OMK-2
OrnK-3
OrMK-4
OrK-6
OMK-7
OrK-9
OMMK-10
OnMK-13
OrMK-14
OMK-5 MK
-2 MK-4
MK-5
YK-1 YK- 115121
2 YK-3 YK 123 /12.10
-4 YK-5  N2.11 N12.13
YK-6 YK- a1
7 YK-8 YK
-9 YK-11
OrnK-1
OMK-2
OrK-3
OrMK-4
OrK-6
OMMK-7
OrK-9
OMMK-10
OrMK-13
OrMK-14
OMK-5 MK
-2 MK-4
MK-5

0

cTp. 8
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31

ONeMeHTbl annaparos,
Harpy>eHHble
BHYTPEHHUM [aB/IEHNEM.
ONeMeHTbl annaparos,
Harpy>eHHble Hapy>XXHbIM
[laBfIeHNEM, OCEBOWA
CXXMMaKLLER CUNon un
N3rnbaroLWmMm MOMEHTOM.
YKpenseHve 0TBepCTUin B
o6onoykax. dnaHuUEeBbIe
cOoeMHEHMNS annapaTos.
PacueT BanoB. /Tema/

Nekuunmn no n3bpaHHbIM
pasfenam AUCLUNINHD
"Pacyet u
KOHCTpyMpoOBaHue
3/1eMeHTOB 060pyL0BaHMNA
oTpacnun" /Jlek/

2

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 ¥YK-
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrK-4
OMK-6
OrnkK-9
OrlnKkK-12
OlK-13
OlK-14
ONMK-5 MK
-2 NK-4
MK-5 MK-
6

Nn1.3N2.4
n2.5 n2.7
Nn2.15
24

0

cTp. 9
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4.1

Cxema pacueTa Ha
NMPOYHOCTb paboumx Kamep
(hnNbTPNpPeccos.
Ocob6eHHOCTH pacyeTa
nepthopnpoBaHHON
obeyvalikn 6apabaHHOro
(mnbTpa. OcobeHHOCTH
pacyeTa Bana, MPOYHOCTb
obeyvaliku potopa,
BMOpaLNA LEHTPURYT.
PacueTt poTopa Ha
NPOYHOCTL. PacyeT Ha
MPOYHOCTb
pacnpegfenuTeNibHOM
Kamepbl U Tpy6bHOro
nyyka. Anroputm
TEXHONOrMYECKOro u
MPOYHOCTHOIO pacyeTa
BbIMapHbIX annaparos.
CxeMa npoYyHOCTHOIO
pacyeta
PEKTUPUKALNOHHbIX
KO/IOHH. PacyeTt KONOHH Ha
BETPOBYHO U
CeiCMUYECKYHO Harpysky.
ANroputm pacyerta
OCHOBHbIX pa3Mepos,
pacyeTbl Ha MPOYHOCTb U
YCTONYMBOCTb.
OnpepgeneHne pacyeTHOro
[aBNeHNs Ha CTEHKY
6apboTaxHOro annapaTa.
ANroputm pacyerta
LL,EKOBOWN ApOOUIIKN.
YKpenneHve 0TBepCTHiA
nos wryuepa. Pacyer
obeuaek, paboTaroLnx
noj Bakyymom. PacueT Ha
MPOYHOCTb annaparos
BbICOKOI0O JaB/ieHUS.
OcobeHHOCTH
onpesesieHns pacyeTHOro
nasneHus. /Cp/

Pasgen 4. TexHonorus
MaLLMHOCTPOEHUS.

Nekuunmn no n3bpaHHbIM
pasfenam gUCLUNINHBI
"TexHonoruns
mMalimHocTpoeHus" /Tema/

8

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 YK-
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrnkK-4
OMK-6
OrnkK-9
OrlK-12
OlK-13
OlK-14
OMK-5 MK
-2 NK-4
MK-5 MK-
6

Nn1.3N2.4
n2.5 n2.7
Nn2.15
24

cTp.10
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OCHOBbI NPOEKTNPOBAHNA
TEXHONOTMYECKUX
npoueccos. TexHonorng
06paboTKuM feTanei.
Knaccuukaumnsa n aHanms
XMUMUYECKOro
obopygoBaHus. [Jlek/

2

YK-1 ¥YK-  N11.1N12.9

2 YK-3 ¥K n2.12
-4 YK-5 35
YK-6 YK-
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrnkK-4
OMK-6
OnkK-7
OnK-9
OrnK-10
OnkK-11
OrnkK-12
OlK-14
OMK-5 MK
-1 NK-3
MK-4 MK-
5MNK-6
MK-7 MNMK-
8

0

cTp. 11
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5.1

PemMOHT 1 cbopka
(hunbTpnpecca.
PasbemHble 1
HepasbeMHble
coefmHeHus. MprUHUKUNBI
pacuyeta u U3roToBfieHNE
(hnaHLeBbIX COEANHEHNA.
Cratnyeckas u
AnHamMunyeckas
6anaHcMpoBKa Bana.
TexHonorna n3roToBieHns
JeTanen knacca

«nck» (M3roToBrieHne
LWKMBOB). TexHoNOrns
N3roTOB/IEHNA TPYOHbIX
peweToK. CBapka u
pasfgenka KpoMoK.
KOoHTpoNb KayecTsa
CBApPHbIX COEANHEHWIA.
PacueT 1 n3rotosneHue
obeyaek. PEMOHT u
rmapasnanyeckme
NCNbITaHNS KOJIOHHOW
annaparypbl. TexHonorua
N3roTOB/IEHNSA Bana.
M3roToBnieHne N peMOHT
3y6yaTbIX Konec.
M3rotoBsieHNE U PEMOHT
NOALWMMHNKOB
CKONbXeHus. NMoarotoska
060pyf0BaHNA K PEMOHTY.
Bugbl pemoHTa. ObKaTka.
O6opypoBaHue ansa
06KaTKW. TexHonorusa
N3roTOB/IEHNA
ANANNTUYECKUX LHULL,.
N3HoC paboumx
NMOBEPXHOCTEN U nX
3aumTa. NMpumeHeHne n
N3roToBMEHNE AeTaNnei n3
NONMMEPOB. PEMOHTHBbIN
LWKN 1 ero

cogepxaHue. /Cp/

Pasgen 5. DkoHomKMKa

OKOHOMMKA U ynpasneHne
XUMUYECKUM U

HehTenepepabaTbiBatoLL U
M npoussoacTsom /Tema/

9

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 YK-
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrnkK-4
OMK-6
OnkK-7
OnK-9
OrnK-10
OnkK-11
OrnkK-12
OlK-14
OMK-5 MK
-1 NK-3
MK-4 MK-
5MNK-6
MK-7 MNMK-
8

ni.1n2.9
n2.12
35

0

cTp. 12
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Lienb yHKLMOHNPOBaHNA 8 6 YK-1 ¥YK- N1.2N12.14 0
npeanpuATUSA B YCNOBUAX 2 YK-3 YK 26 37
PbIHOYHOWN 3KOHOMUKMN. -4 YK-5
Knaccugpukaymsa YK-6 YK-
npeanpuatuin. CTpykTypa 7 YK-9 YK

KafpoB Ha NpeanpuatTun. -10 YK-11

PacueT nokasatesnein OnkK-1
nnaHnpoBaHua OrlK-2
YMCNEHHOCTU PabOTHUKOB. OrnK-3

PacueT nokasaresnei OnkK-4

MoBbILLIEHMA OMK-6
Npon3BOANTENLHOCTYU OrllK-8

Tpyga. MyTy NoBbIWEeHNS

NPOU3BOAUTENILHOCTU

Tpyga. PackpbiTb
cojepxaHuie opm un
CUCTEM onnaThl TPyAa, UX
ocobeHHocTH. Balun
peKkoMeHaaumnmn rno Bbibopy
(hopM U1 cucTem ONNathl
TpyZ4a npu opraHusalumu
PEMOHTHbIX paboT.
nemeHTbl TapugHOW
CUCTEMBI, UX
XapaKTepucTuka.
Mpubbinb ©
peHTabenbHOCTb. Mopanok
pacnpegeneHns npuobIn.
HanoroobnoxeHue
npeanpuaTUii.
MeHeL>KMEHT Ha
npeanpuaTUn.
TexHunueckad NoAroToBKa
Npon3BOACTBa, 3Tanbl ee
npoBefeHuns.
OpraHunsauns
BCNOMOrarTe/ibHOro
npounssoactea. OCHOBHbIE
HanpaBs/ieHns ee
COBEpPLUEHCTBOBAHUA,
OpraHusaumna u
nnaHWpoBaHue
PEMOHTHbIX paboT.
Cucrtema nnaHos
npegnpuaTug,
XapaKTepucTuKa Kaxgoro
13 HUX. brusHec-nnaH
npeanpuaTuA, ero
OCHOBHbI€e 3ajauu,
CTPYKTYpa, cofep>aHue
pasgenos. /Cp/
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/9K3ameH/ 8 27 YK-1 YK- 111 N1.2 0
2YK-3¥YK J11.3 /114
-4 YK-5 nisnz2.i
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6. PpOHA OLEHOYHbBLIX CPEACTB

6.1. KOHTpO/ibHbIE BOMPOCHI 1 3afaHNA
1 Mepunognyeckn feicTeytowme GUNLTPLI ANA pasgeneHns cycneHsuii. Boibop dunbTpos. PacueT
OCHOBHbIX pa3MepoB 1 NapameTpoB UNbTPoBaHUA. Cxema pacyeTa Ha NPOYHOCTbL paboumx Kamep
(unbTpnpeccos. PemMoHT 1 cbopka uabTpnpecca. Liens yHKLMOHMPOBAHNA NPeanpuUATUS B YCII0BUAX
PbIHOYHOW 3KOHOMUKK. Knaccuthnkauns npegnpuaTuii.
2. HenpepblBHO felCTBYIOLWMe BaKyyM-QpuabTpbl. [BrKyLwwas cuna npouecca guibTpauuu.
dakTopbl, BAUAKOLLME Ha CKOPOCTb (huibTpaumumn. OcobeHHOCTN pacyeTa NephopmMpoBaHHON 06evainku
6apabaHHOro gunbTpa. Cnocobbl cbeMa ocafka. PasbeMHble N Hepa3beMHble coeanHeHnst. CTPyKTypa
KafpoB Ha NpeanpuaTun.
3. AnnapaTbl A0S OYUCTKM 3anbleHHbIX ra3oB. MpuHUUN UX AeidcTBus. Bblbop Tuna annaparta B
3aBMCUMOCTW OT YCNIOBUI MblNeoYnCTKU. CyLWHOCTb pacyeToB. MpUHLMNbLI pacyeTa U U3roToBaeHne
(hnaHuUeBbIX COeAMHEHNI. PacyeT nokasaTesieil NOBbILWEHNS MPOU3BOAUTENBHOCTU TpyAa. MyTn
NOBbILUEHNS MPOU3BOANTENLHOCTY TPYa.
4. OcagutenbHble LeHTpUdyrn. HasHayeHue, obnactv npumeHeHus. MpuHUMNnanbHaa pacyeTHas
cXema ocaguTenbHbIX LeHTpudyr. OcobeHHOCTH pacyeTa Bana, NPOYHOCTL 06evailku poTopa, Bubpauus
ueHTpugyr. CtaTnyeckas n guHammyeckas banaHcnpoBka Basia. PackpbiTb cofepxaHue opM 1 cUCTem
onnatbl Tpyfa, X 0Co6eHHOCTH. Bawn pekoMeHhauum no BeI6opy (hopm 1M CUCTEM ONaTthl TpyAa npu
OpraHu3aumm peMOHTHbIX paboT. NeMeHTbl TapUPHOM CUCTEMbI, UX XapaKTEPUCTUKA.
5. dunbTpylowmne LeHTpudyrn. OTanumTenbHble 0co6eHHocTU. Cnocobbl BbIrpy3ka ocafka.
ANTopuTM pacuyeta (OUILTPYOLWMNX LEHTPUAPYT. PacyeT potopa Ha NPOYHOCTb. TeXHONOrna U3roTOBAEHNSA
Jetanein knacca «uck» (M3rotoBneHne WKNBoB). CTpyKTypa poHAa 3apaboTHON nNnaTbl paboymnx.
6. Tennoo6MeHHble annapaTbl. WX Tunbl, Ha3HauyeHne, 06nacTn npumeHeHns. OCHOBHOE ypaBHEHMUE
Tensonepefayn. MeToabl MHTEHCU(UKALUKN TennoobmeHa. Tennosble KpU-Tepun nogobus. Beibop
Tennoo6MeHHOI annapaTypbl. 3a4a4v U NPUHLMMbLI NPOYHOCTHOIO pacyeTa. TeXHO/I0rna U3roToB/eHNS
TPYOHbIX pelleTOK. Ha3BaTb nokasartenu, Xapaktepusytouime apheKTUBHOCTb UCMNONb30BaHUA OCHOBHbIX
NMPOW3BOACTBEHHbIX (DOHAO0B Ha NPeLNPUATUN.
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7. AnnapaTbl BO34YLWHOro oxnaxpaeHusa. O6nactu npumeHeHus. CpaBHUTeNIbHAA OLEHKa C
annaparaMy BOAAHOI0 OX/1aXAeHus. PacyeT Ha NPOYHOCTb pacnpefennTesibHOM KaMepbl U TPYOHOTOo
nyyka. PEMOHT 1 BOCCTaHOB/IEHVE U3HOLLEHHOIO Basia BEHTUNATOPa. Ha3BaTb nokasarenu,
XapaKTepusytoLne CoCToAHNe, JUHAMUKY M 3PNEKTUBHOCTb MCMONb30BaHMA NPOU3BOACTBEHHOIO
ob6opyaoBaHus. MopafoK pacyeTa aTUX NOKasaTeneil.

8. BbinapHble annapatbl. Ha3HayeHue, CyLWHOCTb Mpouecca BbinapusaHng. ANroputm
TEXHOJ/IOFMYECKOro M NPOYHOCTHOTO pacyeTa BbiNapHbIX annapatoB. Ceapka 1 pa3fefika KPOMOK.
KOHTpO/b KayecTBa CBapHbIX COeMHEHWNIA. MPON3BOACTBEHHAA MOLLHOCTb NPEANPUATAA N pacyeT ee
BE/INYMHDI.

0. PekTuunkaunmoHHble annapaTtbl. CyLWHOCTb U Ha3HayeHue pekTugukaymmn. Cxema Tex-
HOJIOTMYECKOro 1 NMPOYHOCTHOIO pacyeTa PEKTUMMNKALMOHHbLIX KOJIOHH. PacyeT n n3rotosneHne obevaek.
CyLWHOCTb 1 coCTaB 060POTHBIX CpefcTB. Kakne nokasaTenu xapakTepusyT 3h(PeKTUBHOCTb
MCNoJsib30BaHNA 060POTHLIX CPeAcTB? Ha3saTb MyTW YCKOPEHMsA 060paynBaeMoCT 060POTHBIX CPeACTB.
10. Ab6copbunoHHble annapaTbl. CywHOCTL npouecca abcopbumm n ob6nactm npuMmeHeHns. Cxema
pacuyeta abcopbepoB. PacyeT KOIOHH Ha BETPOBYH U CEMCMMUYECKYHO Harpysky. PEMOHT 1 rugpaBsnunyeckme
NCMbITaHNA KONOHHOM annapatypbl. CyLIHOCTb U COCTaB 060POTHbLIX CPeAcTB. Kakue nokasarenu
XapakTepusyT 3 (PeKTUBHOCTb UCMOMb30BAHUA 060POTHBIX CpeAcTB? Ha3gaTb NMyTN YCKOPEHUS
060paunBaeMocT 060POTHBIX CPeLCTB.

11. KofioHHble MaccoobmeHHble annapaTbl. HasHayeHue, 061acTu NpMMeHeHUs. TUnbl KOHTAKTHbIX
ycTpoicTe. OCHOBHOE ypaBHeHMe macconepefaydn. MaccoobMeHHble KpuTepun nogooms. Anroputm
pacyeTa OCHOBHbIX pPa3MepOB, pacyeTbl Ha MPOYHOCTb U YCTONYMBOCTb. MOHTaX Y PEMOHT KOJIOHHbIX
annapatos. CyLWHOCTb Hay4YHO-TEXHNYECKOrO MPOrpecca 1 ero 0OCHOBHbIE Harpas/ieHNS.

12. Annapatbl C MeXaHW4YecKMK BpallaloUuMmnca MelankaMmu. Belbop Trna meLllanku.
YNNOTHUTENbHbIE YCTPOMCTBA. ANTOPUTM pacyeTa nepemMeLInBaloLLero ycTponucTea. TexHONorms
n3roTosneHns Bana. OnpegeneHvie IKOHOMUYECKOW 3 (PEKTUBHOCTU KanuTanbHbIX BIOXEHWUA.

13. AnnapaTbl ¢ BubponepemelunBatoWMMm yctporicteammn. CpaBHUTENIbHAA OLEHKA KOHCTPYKLMIA.
YNnoTHUTeNbHbIE YCTpolicTBa. Cxema pacyeTta BubponepemeLLnBaroLLLMX YCTPONCTB. TexHonorus
N3roTOB/IEHNA AMCKA C KOHUYeCKON nepdopauymnein. OnpegeneHne 3KOHOMUYECKOM 3PPHEKTUBHOCTM
KanuTasnbHbIX BNOXEHUN.

14. AnnapaTbl C MHEBMaTUYECKMMW MepeMellnBatoumm ycTpoincteaMmm. OCHOBHbIE BapuaHTbl
KOHCTPYKLMIA. Cxema pacuyeTta nNHeBMocucTeMbl. OnpefeneHne pacyeTHOro faB/ieHUs Ha CTEHKY
6apboTaxHoro annapara. MiarotosneHune 3meeBnKoBoro 6apbotepa. M'vbka Tpy6. OnpesenexHue
9KOHOMMNYECKON 3PHEKTUBHOCTU KannUTabHbIX BNOXEHUMN.

15. O6opypoBaHune Ans fpobneHna TBepAbiX maTepuanoB. ®akTopbl, BAMAKOLWME Ha BbI6GOp
KOHCTPYKLMW. ANITOPUTM pacyeTa LWeKoBON ApoOunkn. VI3rotoBneHne 1 pemMoHT 3y64aTbiX Kosec.
CebecTOMMOCTb NPOAYKUUN. "pynnupoBKa pacxofoB Mo 3KOHOMUYECKMM 3/1IEMEHTaM U
KanbKynALMOHHbLIM CTaTbsIM 3aTpar.

16. MaluuHbl ANA TOHKOTO M3MenbyeHUs. PasHOBUAHOCTU KOHCTPYKUMIA. MpuHUMN UX AeiACTBUA.
Cxema pacyeta 6apabaHHO MenbHULbLI. ONopbl BpaLLaloLLMXcs annapaTos. VI3roToBNEHNE Y PEMOHT
NOALWMNNHMKOB CKOMbXXeHnsA. CebeCcToMMOCTb NPOAYKUMK. pynnmpoBKa pacxofoB N0 3KOHOMUYECKUM
3/1EMEHTAM M KalbKYNALMOHHbLIM CTaTbAM 3aTpar.

17. Tpy6yaTble pagnaHTHO-KOHBEKLMOHHbIE Nneyn. CpaBHUTENbHAA OLEHKa OCHOBHbIX BapuaHTOB
KOHCTPYKLMIA. BbIGOp KOHCTPYKLMOHHOIO MaTepuana A4/1a 3MmeeBmKa u ero onop. epmetusanmns 3MeeBuKa.
N3roToBneHne opebpeHHbIX TPY6 KOHBEKLMOHHON Kamepbl. Mpubbinb 1 peHTabenbHOCTb. Mopsagok
pacnpefefieHus nNpuosInu.

18. KOHBEKTUBHbIE CYWMIKN, CYLWHOCTb U CXemMa KOHBEKTUBHOW CywWKW. O6nact NpuMeHeHus.
CyuwusbHble areHTbl. ®akTopbl, BAVAOLIME Ha npouecc cywku. OnpepeneHne rabapnTHbIX pasMepos.
YKpenneHue oTBepCTUin nog wTylepa. MoArotToska 060pyL0BaHUA K peMOHTY. Buabl pemMoHTa.
Hanoroo6noxeHue npesnpuaTui.

19. KOHTaKTHble cywmnakn. O6nactu npuMeHeHus. CywunbHble areHTbl. CyLHOCTb U 0CO6EHHOCTH
pacueTa KOHTaKTHbIX CyLIMNOK. PacyeT obevaek, paboTaroumx nog sakyymom. O6katka. Ob6opyaosaHue
4N 06KaTKW. MeHe[>KMEHT Ha NPeanpuaTumn.

20. PeakTopbl KOTENbHOro Tuna. Bbibop BapuaHTa KOHCTPYKUWUA. BnvsHue nepemellnBaHna Ha
WHTEHCUBHOCTb TensioobmMeHa. PakTopbl, BANAIOLLNE HA KOHCTPYKLMIO TENNT006MEHHOTO Y3na.
MpuHUMNUanbHaa cxema pacyeTa. TexXHONOrnsa N3roTOBAEHUSA INNUNTUYECKUX AHNLW,. TexHuyeckas
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NnoAroToBKa NPOW3BOACTBA, 3Tarnbl €e NpoBefeHNs.
21. PeaKTopbl C HEMOABMXHbLIM CNoeM Katanmsatopa. O6nacTb npumeHeHus. PacueT
rMapaBANYecKoro conpoTueieHunsa cnod. OnpegeneHie pacyeTHOro fasneHna Ha CTeHKy annaparta. Pacyer
Ha NPOYHOCTb annaparos BbICOKOro AaBfieHns. Crnocobbl M3roTOBNEHUS OMOPHbIX pelleTok. OpraHu3sayms
BCnomorartesibHOro npounssoAcTsa. OCHOBHbIE Hamnpas/ieHNs ee COBEPLUEHCTBOBaHMA.

22. PeakTopbl C MOABVKHbLIM C/I0eM KaTanusatopa. PasHOBUAHOCTU KOHCTPYKUMIA. MnapogmHaMmuka
MCEeBAOOXKMKEHHOro cnos. Kputnyeckne cKopocTu rasa. Pakropsl, BANAIOLME HA NPOYHOCTbL CTEHKN
annapata. M3Hoc paboumx noBepxHocTel 1 nx 3awmta. OpraHm3aumna n NiaHNpPoBaHNE PEMOHTHBIX paboT.
23. JkcTpakTopbl. OCHOBHbIE BapuaHTbl KOHCTPYKUMIA. CyLLHOCTb npouecca 3KCTpakumm 1 cnocoobsl
ero uHTeHcugukaymm. OCobeHHOCTN ONpeseneHns pacyeTHOro Aas/eHus. MaccuBHble N aKTUBHbIE
avcnepraTopsl, Ux pacyet. MMapaBaAnyeckne UCNbITaHNA XMMUYECKMX annapaTos. CnuctemMa nnaHoB
NpesnpuATUA, XapakTEPUCTUKA KaXKA0ro 13 HUX.

24, FmapoAnHamuyeckme nepemMelumnsarowme ycrpoictsa. KoHCTpyKuumn gmaparmoBbiX U
NHXXEKTOPHbIX CMecuTeneid, 0C06eHHOCTN paboTbl, 061acTb NpUMeHeHnsA. TpeboBaHMa PocTexHag3opa K
obopyfoBaHuUio, paboTaroLwemMy nog AasneHneM. NMpuMeHeHWe N U3rOTOBNEHWe feTanein u3 noavMepos.
BusHec-nnaH nNpeanpuATKA, ero OCHOBHbIE 334aun, CTPYKTypa, CofepXKaHue pas3fenos.

25. Hacocbl n komnpeccopbl. OCHOBHble TUMbl KOHCTPYKLMIA. O6nacTb npuMeHeHus. PacyeT
MOLLHOCTM Ha nepekaymBaHne XUAKOCTU. PacyeT noTepb AaBneHWs Ha rmapaBanyeckoe CONpPoTUBIIEHNE B
Tpy6onpoBogax. Y paBHeHUe bepHynnu Ana naeanbHoOM U HenpeanbHOW HEC)KMMAEMOW XUAKOCTH.
MpakTnyeckoe NpMMeHeHve ypaBHeHUA bepHynnn. OCHOBHbIE KOHCTPYKLUUW (PlaHLEBbIX COefUHEHUN U
TUNbI YNJOTHUTENbHBIX NPOKNAA0K. Y NIOTHEHME 15 BANOB: KOHCTPYKLMMN M pacyeT. PEMOHTHbIW LUK U
ero cofepxxaHue. PacyeT nokasaresneil NNaHNPOBAHUSA YNCIEHHOCTN PabOTHUKOB.

6.2. TeMbl NUCbMEHHbLIX PaboT

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.
6.4. [MepeyeHb BUAOB OL,EHOUYHbIX CPEACTB
JK3ameH.

7. YYEBHO-METOANYECKOE N MH®OPMALMOHHOE OBECMNEYEHWE ANCLUWTNINNHDbI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpbI, 3arnasue M3paTenscTBo, rog
N1.1 Xykos 3. /1., TexHonorng mMalmnHOCTPoeHUs: yyeb. nocobume: B 2-X KH. M.: BbicwW. LWK.,
Kosapb N. U, 2005

MypatwkuH C. /1.,
Po3oBckuin B. 9.,
Jertapes B. B,
ConoBeumnk A
M., MypawkunH C.

n
N1.2 3aiiues H. . OKOHOMMKA MPOMbILLIEHHOTO MPEANPUATUA: YHEOHUK M.: NUHPPA-M,
2007
N1.3 NawmHcknii A KoHCTpynpoBaHMe CBapHbIX XMMUYECKUX annapartos: M.: N[ "AnbaHc",
A., TONUYUNHCKWIA CNpaBOYHUK 2008
A P.
N1.4 eoHTbeBa A WU. O6opyaoBaHMe XMMMYECKUX NPON3BOACTB: yyeb. nocobne  M.: KonocC, 2008
N15 KacatkuH A. T. OCHOBHbIE Mpouecchl 1 annapaTbl XMMUYECKOWA M.: OO0 1A
TEXHONOINN: y4eOHUK A/19 BY30B "AnbaHc", 2006

7.1.2. JononHUTeNnbHasa nuTepaTypa
ABTOpbI, 3arnasue WM3paTenscTBo, rog
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n2.1
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nz2.5

n2.6

na2.7

nz2.8

n2.9

n2.1

n2.1

n2.1

n2.1

n2.1
n2.1

ABTOpbI,
Pbi6anko /1. L.,
Mogonnenos E.
B., lemeHTbeB A
7

Wepbun C. A,
CanbkoBa A. T

LW ykuHa 1. B.,
Acnamos A A,
Mogonnenos E. B.
NawmHckuin A
A., TONUYUNHCKNIA
A P.

TumoHuH A. C.

MoHwnkapos U. U.,
Mepenbiruu O. A,
JopoHuH B. H.,

FaiHynnme M. T.

MoHwnkapos U. L.,
MoHwnkapos C. U.,
PaukoBckuit C. B.

LWep6un C. A,
CemeHoB U. A,
Lep6buHa H. A

Cxuptnagse A. I

LW ykuHa /1. B.,
Pbibanko /1. .,
Mogonnenos E. B.
YnbsiHOB B. A,
bageHnkos B. A.,
Nukyyes B. T.
XXykos 3. /1.,
Koszapb N. .,
MypatwkuH C. /1.,
Po3oBckuin B. 4.,
Jertapes B. B,
ConoBeiumnk A
M., MypalwknH C.
n.

Wepbun C. A

CemeHoB B. M.

CanbkoBa A. I,
Mopgonnenos E.
B., Lep6uH C.
A., Acnhamos A
A

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CETK

3arnasue
Mpoueccbl 1 annapaTbl XMMUYECKOW TEXHONOTUN.

MaccoobMeHHble npoLecchl: y4yeb. nocobue ¢ npumepamu

peLleHuns 3agauy
MallUWHbl ANS M3MebYeHNS MaTepnanoB: y4yeb. nocobume

Cyxas 04MCTKa 3anbl/IeHHbIX rasos: yyeb. nocobue

OCHOBbI KOHCTPYMPOBaHWSA 1 pacyeTa XMMUYECKOM
annapartypbl: CpaBOYHUK

OCHOBbI KOHCTPYMPOBaHMSA U pacyeTa XMMMUKO-

TEXHO/IOTUYECKOT0 1 NPUPOLOOXPAHHOT0 060PY0BaHMS:

CMPaBOYHUK : B 3-X T.

MallmnHbl 1 annapatbl XMMUYECKUX NPOU3BOLCTB:
yYeOHUK

PacyeTbl MalIMH 1 annapaToB XMMWUYECKUX NPON3BOACTB
N HepTerasonepepaboTku (Npumepbl 1 3agaydn): yueb
nocobue

MalluHbl ANA HarHeTaHWA XUAKOCTeN 1 rasos: y4yeob.
nocobue

TexHONornyeckue nNpoLeccbl B MallMHOCTPOEHMWN:
YyUYebHUK

Mpouecchbl 1 annaparbl XMMUYECKOW TEXHOOTUN.
MmapomexaHnyeckue npoteccol: yyeb. nocobue

Mpouecchbl 1 annapatbl XMMUYeCKOW TEXHONOTK B
npuMmepax un 3agadvax: y4ye6. nocobue

TexHonorng mMalmnHOCTpoeHUs: yyeb. nocobue: B 2-X KH.

OcCHOBbI TeOpUK Tennoo6MeHa 1 TeN1006MEHHbIE
annapartbl: y4eb. nocobue

SKOHOMYVKaA NPeAnpUATUA: y4ebHUK

Annapatbl HePTEXUMUYECKUX,
HedTenepepabaTblBatOLLNX Y XUMUYECKMUX MPON3BOACTB.
PacuyeT Ha NpOYHOCTb: yuyeb.-meTo. nocobue

cTp. 17

M3patenscTBO, rof
AHrapck: AI'TA,
2009

AHrapck: AI'TA,
2004

AHrapck: AI'TA,
2006

M.. OO0 14
"AnbsiHC", 2008

Kanyra: M3g-80
Boukapesoii, 2002

M.:
MallunHOCTPOeHNe,
1989

M.: Anbha-M,
2008

AHrapck: AI'TA,
2009

M.: BbiCcW. LK.,
2007

AHrapck: AI'TA,
2010

AHrapck: AI'TA,
2006

M.: Bbicw. LK.,
2005

AHrapck: AI'TA,
2014

Cri6.: Murtep, 2007

AHrapck: AI'TA,
2014

NHTepHeT”



Y 15.03.02_TM-22-1,2,3,4.plx cp. 18

31 TapaHueBa, K. P. Mpouecchbl 1 annapaTbl XMMUYECKOMW TEXHONOTUM B TEXHUKE 3aLLUTbI
OKpy>KatoLeit cpefbl: YuebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HUL],
NH®PA-M, 2014. - 412 c. (Bbicwee obpa3oBaHue: bakanaspuar). ISBN 978-5-16-009258-4. -
TeKCT : aNeKTPOHHbIiA. https://znanium.com/catalog/product/429195

32 CemakuHa, O.K. MalWuHbl 1 annapaTbl XMMUYECKUX, HedTenepepabaTbiBalOLLUX 1
Hedh TEXUMUYECKNX MPOM3BOACTB : yueb. nocobue / O.K. CemaknHa ; TOMCKUIA NONUTEXHNYECKWNIA
yHuBepcuTeT. - TOMCK : N34-B0 TOMCKOro nofinTexHn4yeckoro yHnsepcureta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TeKCT : aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/1043924

33 MoHwukapos, L. . MawwunHbl 1 annapatbl XUMWYECKUX MPOU3BOACTB U HedhTerazonepepaboTKu:
YuebHuk / N.N. MoHukapos, M.I". FaltHynnvH. - 2-e n3g., nepepab. u gon. - Mocksa : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/106863

34 TMoHukapos, . V. KoHCTpynpoBaHMe 1 pacyeT 3/1eMEHTOB XMMMWUYECKOT0 060py0BaHNA: YUeOHUK /
.. MoHukapos, C.N. NMoHukapos. - Mocksa : Anbha-M, 2010. - 382 c.: un.; . ISBN 978-5-98281
-174-5. - TeKCT : aneKTpoHHbIA. - URL: https://znanium.com/catalog/product/184786

35 Cksopuos, B. ®. OCHOBbI TEXHONIOMMN MALIMHOCTPOEHUA: Y4yebHoe nocobue / CkeopLos B.®. - 2-
e n3g. - Mocksa : HAL, MH®PA-M, 2016. - 330 c. (Bbicwee obpa3oBaHue: bakanaspuar) ISBN
978-5-16-010901-5. - TekcT : aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/505001

296 KopuwyHosa, E. [l. DkoOHOMMKa, opraHu3auma 1 ynpasieHne NPOMbILLIEHHbIM NPeANPUATUEM:
yuebHuk / E.[. KopwyHosa, O.B. Monosa, N.H. JopoxkuH, O.E. 3umosel, C.B. Kypunosa, ATl.
CxwupTtnagse, A/A. KopHueHko. — Mocksa : KYPC: MUH®PA-M, 2017. — 272 c. - ISBN 978-5-
906818-90-4. - TeKCT : aneKTPOHHbIW. - URL: https://znanium.com/catalog/product/635023

37 Tonos, P. C. OpraHusayua npou3BoACTBa, IKOHOMUKA W YNpaB/ieHe B MPOMbILLJIEHHOCTH :
yyebHuk / P. C. F'onos, A T. Arapkos, A. B. MbinbHUK. - MockBa : [awkos u K, 2017. - 858 c. -
(YuebHble nsgaHus gns 6akanaspos). - ISBN 978-5-394-02667-6. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/935837

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHus
7.3.1.1 Windows E3EDU Dev UpLSA [[ocypapcTBeHHbIn KOHTpakKT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtBma 3 rogal
7.3.1.2 NanoCAD 11 Plus [Akagemnyeckas nuueHsnsa: cepuinHbin Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropa]
7.3.1.3 Office Pro + Dev SL [[ocygapcTBeHHbI KOHTpaKT Ne 442019-004 o1 24.05.2019 cpok
nencTtens 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 o1 09.07.2013]

7.3.1.7 Zoom Professional Licenses [[orosop noctasku Ne 1-033/2020 o1 01.06.2020]
7.3.1.8 Zoom [JlnueH3usa Freemium]

7.3.1.9 Mathcad Education - University Edition [Jorosop Ne 1-081/2020 ot 08.12.2020]

7.3.2 NepeyvyeHb MHPOPMALMOHHbBIX CNPaBOYHbIX CUCTEM
7.3.2.1 EpuHOEe OKHO JoCTyna K MH(OpMaLMOHHbIM pecypcam

7.3.2.2 NPBUC

7.3.2.3 Hayu4Has anekTpoHHasa 6uénmoteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHpopmaunoHHo-aHanuTtuyeckas cuctema SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTebHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium
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8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUUNNMNNHBI (MOA4YNA)

8.1 Aya. 111, 665830, r. AHrapck, 72 kB-n, A. 19, yuebHblii kopnyc Ne 2. YuebHble ayautopun ans
NPoBeAeHNA YHEOHbIX 3aHATUIA BCeX BULOB. TeXHUYECKME CpefCcTBa 06YyYeHUs: 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.; y4yebHO-HarnsiaHbIe nocobums
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHAbl - 2 WTt. Cneynann3nposaHHas
mebenb: fgocka (Menosas) - 3 WT.; CTON npenogasatens - 1 WT.; CTON KOMNbIOTEPHbIN - 1 WT.; cTyN
npenogaeatens - 2 WT.; CTON CTyAeHYECKUIA ABYXMECTHbIN (WT.) - 18 WT.; cCKaMbs CTyAeHYecKas
OBYXMeCTHas - 18 wrT.; nektopckas TpubyHa - 1 wr.

8.2 Ayp. 401. 665830, r. AHrapck, 72 kB-n, 4. 19, yuyebHbIin kopniyc Ne 2. Ayautopun ans
CaMoCTOATENbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (Menosas) - 1 wWT.; cTON
KOMMNbIOTEPHBIN - 20 WT.; cTyn - 20 WT.TeXHUYecKne cpelcTBa 00yUeHUs: MyibTUMeANA NPOeKTOp
- 1wr.; 3KpaH - 1wWwT.; MOHOG/OK - 20 LWIT.; KOMMAJEKC ayAno KOMOHOK ANS BOCNPOU3BEAEHNS ayamno
(bavina - 1 wWT.; 4OCTYN B MHTEPHET CO BCEX PaboymMx MecT.

9. METOOAMUECKWE YKA3AHUNA ONA OBYYAKOWNXCHA MO OCBOEHUIO
Y4yebHO-MeTOANYECKMM 06ecneyeHmeM "oAroToBKa K cAadve 1 chava rocyapcTBeHHOro sk3ameHa"
ABNAKTCA CMUCKN PEKOMEHAOBAHHON NUTepaTypbl.



MUWHUCTEPCTBO HAYKW M BbICLWWEFO OEPA3OBAHWA POCCUACKON ®EAEPALINN

defepanbHOe rocyfapcTBeHHOe 610KETHOe 06pa3oBaTe/lbHOE YUpPeXeHNe BbICLLEro
obpasoBaHuA

«AHrapCKui rocysapCcTBeHHbI TEXHUYECKUIA
(®PrBEOY BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npod. CTOMUHa
« 06 » tOJo™ T.

[MogroToBKa K npoueaype 3alllnTbl U 3alllTa
BblﬂyCKHOﬁ KB&I‘II/ICbI/IKElLI,I/IOHHOVI pa60TbI
paboyas nporpamma ancuunanHbl (Moayns)
3akpenneHa 3a Kageapou

MalwwnHbl 1 annapatbl XUMUYECKNUX NMPOU3BOACTB

15.03.02_m-22-1,2,3,4.pk
15.03.02 TexHonornyeckme MalluHbl U 060pya0BaHME

YyebHblii nnaH

KBanupukauns 6akanasp

dopma 0byyeHus O4YHasd

O6uas Tpya0eMKOCTb 73ET

Yacos no yyebHomMy 252 Buabl KOHTpONA B ceMecTpax
B TOM Yucne:
ayanTOpHbIE 3aHATUA 0

caMmocTosaTenbHas paboTa

252

PacnpefeneHne 4acoB AUCLUNINHbI N0 CEMECTPaMm

CemecTp 8 (42)
(<Kypc>.<CemecTp Ha Kypce>) NToro
Hepenb 8,7
Buna 3aHATMIA yn pnyn PN
Cawm. paborTa 252 252 252 252

NToro 252 252

252

252
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Mporpammy coctaBun(un):
KTH, 3aB.ka(h. MAXII, Mogonnenos E.B.

PeueH3eHT(bl):
KTH, MepBblil 3aM. reHepanbHoro anpekTopa AO *VpKyTckHUnxnMmmal’; Kysveuos K.A.;

Paboyas nporpamma gucUUNANHbI
MoAroToBKa K Npoueaype 3almnThl U 3aMTa BbINYCKHON KBaNUMUKALNOHHOWK paboThl

paspaboTaHa B cooTBeTcTBUMN ¢ PIOC:

defepanbHbI TOCYAapCTBEHHbIV 06pa3oBaTe/ibHbIN CTaHAapT BbiCcLero obpasoBaHuns - 6akanaspunaT no
HanpaBneHuo noarotToBkn 15.03.02 TexHoNornyeckne MallnHbl 1 06opyaosaHue (Npmkas MmnHoBGpHayKm
Poccum ot 09.08.2021 r. Ne 728)

COCTaB/IeHa Ha OCHOBaHWM Y4e6HOTr0 nnaHa:
15.03.02 TexHonorn4yeckne mMalluHbl U 060pyAOBaHME

0f06peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTokon Ne 06/22.

Pabouasd nporpamma ofobpeHa Ha 3acefaHun YMC ¢akynbTeTa

Cpok geicteus nporpaMmbl; 2022-2026 yu.r.

Mpeacepatens Y MC KTH., aou., Jlebegesa O.A
MpoTokon ot 06.07.2022 Ne 06/22

cTp. 2
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2.1

2.2

2.3

2.4

2.5

1. LENW OCBOEHUA gNCLUNNNNHDbI
OnpegeneHne ypoBHSA NOATOTOBKM BbIMYCKHMKA K BbIMONHEHUIO 3aa4y Npo(eccMoHanbHOM
LeATeNIbHOCTU U CTENEHM ero COOTBETCTBMA TPpeboBaHNAM (PefepasibHOro rocyapCTBEHHOIO
06pa3oBaTeNbHOrO CTaHAapTa BbICLLIEro 06pa3oBaHMs HanpaBneHna noarotToekn 15.03.02 -
«TexHonornyeckne mallnHel 1 o6opygosaHune» (ypoBeHb GakanaBpuarta). A TakxXe 3aKpenneHue,
yrnybneHne v NpoBepKa 3HaHWUIA CTyleHTa B 06/1aCTV TEXHONOTMYECKNX MaLLWH 1 060pyA0BaHUS
MyTeEM CaMOCTOATENbHOIO PELLEHNS UM PeanbHbIX KOHCTPYKLMOHHbBIX, TEXHOIOTUYECKUX U
3KOHOMUYECKUX 3afad.

2.3A0AUYN
cucTemaTu3aums, 3aKpeneHe 1 paclimpeHie TeOPeTUYECKNX 3HAHUI N0 AUCLUNANHAM
BapvatmeHoi yactu OMOIT,

yrny6aeHne HaBbIKOB BEAEHWNS CTYAEHTOM CaMOCTOATENbHON MCCnef0BaTeNbCKON paboThl, paboThl
C Pa3IMYHON CNPaBOYHON M cneunanbHOl TEXHUUYECKO NMTepaTypoil;

OBfnafeHve MeTOANKONM UccnefoBaHUs Npu peweHnn npobaem, paspabaTbiBaeMbiX B BbIMYCKHOW
KBanMMUKaLMOHHON paboTe;

M3yyeHune N UCNONb30BaHWE COBPEMEHHbIX METOA0B aHaNIMTUYECKON U NPOEKTHOM paboThl B
061aCTN TEXHOMOTMYECKUX MalwmnH 1 060pyL0BaHNS;

npoBepKa yCBOeHWs 3HaHWIA B 06/1aCTV TEXHOIOTMYECKMX MalUUH 1 060pYyJ0BaHMS.

3. MECTO AnCunnianHbl B CTPYKTYPE OOI

Llmkn (pasgen) OOIMM: 63.0.02(4)

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
3.111
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
3.1.23
3.1.24

TpeboBaHWA K NpeABapuTebHON NOLTOTOBKE 06yyaroLwerocs:
KOHCTpynpoBaHue 1 pacyeT 3/IEMEHTOB 060pPYy0BaHNe OTpacau

MalmnHbl 1 annapatbl XMMUYECKUX NMPON3BOACTB

Mpouecchl 1 annapartbl XMMWYECKONW TeEXHONOT UK

TexHOoN0rns MamHOCTPOeHUS

N3menbyeHne B XMMUYECKOWA NPOMbILLNEHHOCTH

O6Lwas XnmMmmyeckasa TeXHON0rus

KomnbloTepHOe NpoeKTMpoBaHne 060pyA0BaHWSA OTpacIun
MoAbeMHO-TPAHCNOPTHbIE MEXaHU3MbI

XVMUYecKoe COnpoTUB/IEHNE MATEPUA/IOB 1 3aLMTa OT KOPPO3MK
akonorus

be30nacHOCTb XN3HeaeAaTeNbHOCTHY

MexaHunKa XNAKOCTU U rasa

TexHuuyeckas TepMOAUHAMUMKA U TENOTEXHUKA
TexHonornyeckme KOMMYHMKaLUmM B XUMUYECKUX NMPON3BOACTBAX
TexHo/I0rns KOHCTPYKLUNOHHbIX MaTepranos

YyebHas npaktuka: O3HaKoOMUTeNbHaA NpaKTuKa
Mpoun3BOACTBEHHAA NPaKTUKa: TexHonornyeckas (MPOEKTHO-TEXHOOrMYeCcKas) npakTnka
ONeKTUBHbIE KypCbl N0 PU3NYECKON Ky/bType U CnopTy
BBefeHve B MH(OPMALMOHHBIE TEXHOOM UK

MeTponorug, ctaHfapTusauns n ceptuukalms

CuncTeMbl UICKYCCTBEHHOIO MHTEN/EKTa

KynbTyponorus

MallunHHas UHXeHepHas rpaguka

ConpoTtrBneHne marepmanos

cTp. 3
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3.1.25 Teopua mexaHW3MOB U MaLLWH

3.1.26 WHOCTpaHHbIN A3bIK

3.1.27 Pycckuii A3bIK

3.1.28 3kKoHOMUKa

3.1.29 VHpopmaLNOHHbIE TEXHONOMNN 1 NPOrpaMMupoBaHune
3.1.30 WcTtopus (nctopusi Poccmm, BceobLas nctopus)
3.1.31 HauepTartenbHasa reoMeTpus U UHXeHepHasa rpaguka
3.1.32 VcTopuma XMMUYECKOro MallMHOCTPOeHU:

3.1.33 TMcuxonorusa

3.2 AWUCUMNAWHBLI N NPAKTUKW, AN KOTOPbIX 0CBOEHMWE JaHHOW AUCLUUNNNHBI (MOaYNs)
He0BX0AMMO KaK MpefLlecTBytoLee:

3.2.1 3auimnTa BbIMYCKHOW KBaNTN(PMUKALMOHHON paboThl ABAETCA 3aBepLUaOLW MM 3Tanom noAroToBKu
6akanaBpa no HanpaBfeHUo nNoaroToBkn 15.03.02 "TexHONOTMYECKME MaLLUHbI 1 060pyaoBaHKe".

4, KOMTMETEHUWMW OBYYAKOLWEIOCH, POPMNPYEMBIE B PE3Y/JIbTATE OCBOEHWA
ancunnanHbl (MOAYNA)

YK-1: CnocobeH ocyL,ecTBNATb NOUCK, KPUTUYECKWUIA aHaNn3 N CUHTE3 MH(popMaLUn, NPUMeEHATb
CUCTEMHbIN NOAXOS ANA PeLleHnsd NocTaB/ieHHbIX 3a4au

YK-2: CrnocobeH onpefenaTb Kpyr 3afiady B pamMkKax NocTaBNeHHON Lenu U BblonpaTb ONTUMaNbHbIE
Cnocobbl X peLleHns, NCXOAN U3 AeNCTBYHOLWMX NPaBOBbIX HOPM, UMEILUXCH PeCypCcoB U
orpaHuYeHui

YK-3: CnocobeH oCyu,ecTBNAATbL COLManbHOEe B3anMOAECTBME N peain3oBbiBaTb CBOK PO/b B
KOMaH e

YK-4: CnocobeH oCyL,ecTBAATb 4e/I0BYH0 KOMMYHUKaLMIO B YCTHOW Y NMCbMEHHON (hopMax Ha
rocyapCcTBeHHOM f3blKe Poccuitckoin defepaymm n HOCTPaHHOM (bIX) A3blKe(ax)

YK-5: CnocobeH BoCNpMHUMATbL MeXKY/bTYpHOe pa3Hoobpasne obwecTsa B coymanbHo-
NCTOPUYECKOM, 3TUYECKOM U (hUIOCOCKOM KOHTEKCTax

YK-6: CnocobeH ynpaBnaTb CBOMM BPpeMeEHEM, BbiCTpanBaTh U peasn30BbiBaTb TPAEKTOPUIO
camopasBuUTUSA Ha OCHOBE NPUHLMNOB 06pa3oBaHnA B TeHEHME BCEM XKXU3HU

YK-7: CnocobeH noggepxmBaTb LO/DKHbIA YPOBEHb (PM3NUYECKON NOLIOTOBEHHOCTY AN
obecneyeHnsa MOMHOLEHHON couManbHOM N NPOMECCUOHANbHON AeATENIbHOCTK

YK-8: CnocobeH co3faBaTb M NOALEPXMNBATb B NOBCEAHEBHOM XXU3HN U B NPOGeCcCUOHanbHOM
AeATenbHOCTY 6e30nacHble YCN0BUSA XNU3HEAEATENbHOCTN ANS COXPaHEHUSA NPUPOLHON Cpeasl,
obecrneyeHns yCTONYMBOTO pa3BuTmMA 06l eCTBa, B TOM YMC/e NMPU YIPO3e U BOSHUKHOBEHUMN
4ype3BblYalHbIX CATYaL WA N BOEHHbIX KOH(/IMKTOB

YK-9: CnocobeH ncnonb3oBaTb 6a30Bble AePEKTONOTMYECKNE 3HAHNSA B COLMANbHON 1
npogeccuoHanbHOM chepax

YK-10: CnocobeH npuHUMaTb 060CHOBAHHbIE 3KOHOMUYECKNE peLlleHna B pa3NIMUHbIX 061acTax
XU3HeLeATeNbHOCTH

YK-11: CnocobeH (hopMunpoBaTbh HETEPNMMOE OTHOLIEHNE K KOPPYNLMOHHOMY NMOBEAEHUIO

OMNK-1: CnocobeH NPUMEHATb €CTECTBEHHOHAYUYHble U 00LLeMHXEeHEePHbIe 3HAHUA, METOAbI
mMaTteMaTM4yecKoro aHanu3a u MOLenupoBaHUA B NPOecCnoHanbHO AeATeNbHOCTH;

OMNK-2: CnocobeH NPpUMEHATb OCHOBHbIE METOAbI, CNOCO6LI Y CPeACcTBa NONYUYEHUA, XPAHEHNS,
nepepaboTKM MHGpOPMaLUN NPU pelleHnmn 3atad NpopeccnoHanbHOM LeATeNIbHOCTH;

OMK-3: CnocobeH ocyL,ecTBNATb NPOQecCUOHaNbHY AEATENbHOCTb CY4YeTOM 3KOHOMMUYECKUX,
9KO/IOTMYECKUX, COLMANbHbIX OFPaHNUYEHUIA Ha BCeX aTanax XWU3HEHHOr0 YPOBHS;
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ONK-4: CnocobeH NOHMMATb NMPUHLMNNbI Pab0Tbl COBPEMEHHbBIX MHNDOPMALLMOHHbLIX TEXHONOTUI 1
MCNO0Nb30BaTb UX ANA pPelleHns 3a4ay npogeccuoHanbHOW AeATEeNbHOCTH;

OMK-5: CnocobeH paboTaTb C HOPMATUBHO-TEXHUYECKON LOKYMEHTaLUMen, CBA3aHHON ¢
NPoMeccMoHanbHON LeATeNbHOCTbLIO, C Y4eTOM CTaHAapTOB, HOPM U NpaBurn;

OMK-6: CnocobeH pewaTb CTaH4apTHble 3a4a4ymn NpodeccnoHanbHOM 4eATeNbHOCTM Ha OCHOBE
MH(pOPMaLNOHHOW 1 6ubnnorpamyeckoit KynbTypbl C NPUMEHEHUEM UHGHOPMALNOHHO-
KOMMYHUKaLUOHHbIX TEXHONOTUIA;

OMK-7: CnocobeH NPpUMEHATb COBPEMEHHbIE 3KOMOTNYHbIe 1 6e30onacHble MeTO4bl paLnoHanbHOro
MCMNONb30BAHMNSA CbIPbEBbLIX Y 3HEPTeTUYECKNX PECYPCOB B MALLINHOCTPOECHUMN;

OlNK-8: CnocobeH NpoBOAMTbL aHaNM3 3aTpaT Ha obecneyeHne aesATeNbHOCTN NPOM3BOACTBEHHbBIX
noapasjefieHnin B MaWMHOCTPOEHUN;

OMK-9: CnocobeH BHeAPATb Y 0OCBaMBaTb HOBOE TeXHONOrMYecKoe 060py0BaHue;

OMNK-10: CnocobeH KOHTpONUpOBaTh M 0b6ecrnevynBaTb MPOM3BOACTBEHHYIO N 3KONOTMYECKYHO
6e30nacHOCTb Ha pabounx mMecTax;

OMK-11: CnocobeH NpUMEHATb METOAbl KOHTPO/ISA KayecTBa TEXHOMOTMYECKUX MaLIUH U
060pyAoOBaHMA, NPOBOANTL aHaNN3 NPUYNH HapYLWEHNI X paboToCNoCOOHOCTH 1 pa3pabaTbiBaTh
MeponpuAaATUA MO UX NPeSYNPexAeHnIo;

OlNK-12: CnocobeH o6ecneymBaTb NOBbILWEHWNE HAAEXHOCTU TEXHONOTMYECKUX MALLUUH U
060pyA0BaHMA Ha CTAAUAX NPOEKTMPOBAHUSA, NU3TOTOBNEHNA U IKCNyaTaLun;

OMK-13: CrnocobeH NpUMeHATb CTaHAapPTHbIE METOAbl pacyeTa Npy NPOEKTUPOBAHUY AeTaneil un
Y3/10B TEXHO/IOTUYECKUX MallnH 1 060pyA0BaHNS;

OMNK-14: CnocobeH pa3pabaTbiBaTb anropuTMbl U1 KOMNbIOTEPHbIE NPOrpPamMmMmbl, NPUTroAHbIE AN
NPakTUYECKOro NpuMeHeHus.

MK-1: ¥YMmeTb pa3pabaTbiBaTb CeTeBble rpahMKn PEMOHTHbIX paboT, ycTaHaBIMBaThb
B3aMMOCBfA3aHHble paboTbl, ONpeaensaTb HE06X04MMbIE pecypcChl (TPYLOEMKOCTb) NPOBELEHNUA
PEMOHTHbLIX paboT

MK-2: ¥YMmeTb 0becneynBaTb HafeXxHyto, 6ecrnepeboliHyto n 6e3aBapuiiHyto paboTty
TEXHO/I0TNYECKOro obopyLoBaHUs

MK-3: ¥YMeTb hopmupoBaTth NaHbl NpPoBeAeHNA NNaHOBO-NMpesynpeinuTebHbIX PEMOHTOB
YCTaHOBOK, TEXHWYECKOr0 06CNY>XUBAHMUA U pEMOHTa 060pyA0BaHNSA, MPOrpaMM MOLepHU3aLuu 1
TeXHNYeCKOro nepeBoopyXXeHns

MK-4: CnocobeH pa3pabaTbiBaTb M NIaHNPOBAaTb BHEAPEHME HOBOM TEXHUKN M NepeaoBOii
TEXHONOr UK

MK-5: MpoBegeHMe ONbITHO-KOHCTPYKTOPCKUX pa3paboToK No OTAeNbHbIM pa3fesiaM TeMbI
MK-6: CnocobeH o6ecneymBaTb TEXHONOTUYHOCTb KOHCTPYKLMI MaWlMHOCTPOUTENbHbLIX U3LENNN

MK-7: CnocobeH pa3pabaTbiBaTb C ucnonb3oBaHnem CAD- cMCTEM TEXHONOTMYECKME MPOLECCHI
M3roTOBNEHMNS MAWINHOCTPOUTENbHbLIX U3LeNNi

MK-8: CnocobeH KOHTPONUPOBATb TEXHONOTMYECKME MPOLLECChl N3TOTOBNEHMNSA
Mal MHOCTPOUTENbHbLIX U3AeNNIA CPefiHEN CMOXHOCTU U yNpaBiaTb UMK

B pe3ynbTaTe 0CBOEHUSA AUCLUNNNHBI 06yYaloLWUACA LOMKEH
4.1 3HaThb:

4.1.1 OCHOBHYIO TEXHWYECKYIO [JOKYMEHTALMIO Ha TEXHOMOrnYyecKoe 060pygoBaHme NpeanpuaTuii
XUMWUYECKOIN NPOMBILLNEHHOCTH;

4.1.2 OCHOBbI N OpraHM3aL Mo NPOEKTHO-KOHCTPYKTOPCKOM M Hay4HO-MCCNef0BaTeNbCKOW paboThl;
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4.1.3 OCHOBHYO CNpPaBOYHYHD M HOPMAaTUBHYIO-TEXHUYECKYIO IUTEpaTypy NpUMeHsemMyto B obnactu
MPOEKTUPOBAHUA TEXHONIOTMYECKUX MallWH 1 060pyA0BaHNS;

4.1.4 opraHu3auuio NPOMbILLNEHHOM 6e30MacHOCTM Ha NPesNPUATUAX XUMUYECKOW NPOMbILLINEHHOCTH;

4.1.5 coBpemMeHHble KOHCTPYKLMOHHbIE MaTepuanbl UCMONb3yeMble NP N3rOTOBAEHUN TEXHONOTMYECKUX
MalluH 1 060pyL0BaHUS;

4.1.6 coBpeMeHHble CpefCcTBa aBTOMaTU3aLmMnU U KOHTPOJIA TEXHONOTMYeCKOro npotecca;
4.1.7 OCHOBbI NAaTEHTOBELEHUS;
4.1.8 OCHOBHYI 3KOHOMWYECKYI AOKYMEHTALUIO HA XUMUYECKNX NMPEeANnpUATUaX;

4.1.9 npuembl U METOAbI COCTABNEHNA HAYUYHbIX OTYETOB, O(DOPMIEHNS NMPOEKTHO-KOHCTPYKTOPCKMNX
paboT.

4.2 YMeTb:
4.2.1 ymeTb rpaMOTHO NMPOW3BECTM pacyeT MalLUWHbI UK annapaTa, UX 3N1EMEHTOB C MaKCUManbHO
BO3MOXHbIM UCMONb30BaHWEM CTaHAAPTHbLIX U3AEe/NA NPU KOMNOHOBKE KOHCTPYKLUUKN B LIENOM;

4.2.2 BbINOMHUTL YepPTEXM pa3pabaTbiBaEMOro UM MOLEPHU3MPYEMOro 060py0BaHUA B 06beMe
TEXHUYECKOTO MPeAOXKeHUS;

4.2.3 NpYMeHATb CTaHAAPTHbIE METOAbI pacyeTa Npu NPOEKTUPOBAHWUMN feTanei 1 y3noB n3aenuii
MalLUMHOCTPOEHUS;

4.2.4 MoaennpoBatb TEXHUYECKUE 00bEKTbl 1 TEXHOOTUYECKNE npouecchbl € NCNosIb30BaHNEM
CTaHAapTHbIX NakKeToB U CPeaCTB aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHUA,

4.2.5 nNpoBOAMTb 3KCNEPUMEHTLI N0 3aflaHHbIM MeToAnKaM ¢ 06paboTKOW 1 aHanM30M pe3ynbTaTos;
4.2.6 odopmnAaTb 3aKOHYEHHbIE HayHO-UCCNeA0BaTeIbCKMe U MPOEKTHO-KOHCTPYKTOPCKME paboThl;

4.2.7 nonb3oBaTbCA CNPaBOYHON M HOPMATUBHO-TEXHUYECKON NNTepaTypoil NpUMEHAEMON B 06/1aCTK
NMPOEKTMPOBAHMNA TEXHONOTNYECKMX MALLNH U 060pYy0BaHNS;

4.2.8 caMOCTOATENbHO peLlaTh CNOXHble TEXHUYeCKUe 3a4a4um B 06/1aCTM TEXHOIOTMYECKUX MALLUH U
o6opynoBaHus;

4.2.9 opraHM3oBbIBaTb BbINONHEHWE HAYYHO-NCCEeA0BaTENbCKMX 1 MPOEKTHO-KOHCTPYKTOPCKMX PaboT.

4.3 Bnapertsb:
4.3.1 meTogamu onpegeneHns OCHOBHbIX 3KCM/yaTalMOHHbIX MOKasaTenel U XxapakTepUCTUK MaLlUH 1
annapaToB XMMWYECKUX NMPON3BOACTB;

4.3.2 MeTOoAamun pacyeTOB OCHOBHbIX annapaToB M MallnH, NPUMEHSAEMbIX B XMMUYECKO TEXHONOTNN;
4.3.3 HaBblKaMun pa3paboTKM TEXHNUYECKOM LOKYMEHTAL MWW,

4.3.4 HaBblKaMu MoaennpoBatb TEXHUYECKNE 00BEKTBI 1 TEXHOMOIMYECKMe npoLeccol €
MCMNOoSIb30BaHNEM CTaHAAPTHbLIX NaKeToOB N CPeACTB aBTOMaTU3NPOBAHHOIO0 NPOEKTUPOBaHNUA;

4.3.5 HaBblKaMu 06pabOTKMN 3KCMEPUMEHTaNbHbIX AaHHbIX;

4.3.6 HaBblKamun paboThbl CO CMPABOYHON Y HOPMATUBHO-TEXHUYECKON NUTEpaTypoil NPUMEHSeMOin B
061acTV NPOEKTUPOBAHNA TEXHONOTMYECKMX MaLINH U 060pYy0BaHNS;

4.3.7 HaBblKaMy CaMOCTOATE/IbHO peLlaTh CMI0XHbIE TEXHUYECKMe 3a4a4n B 06/1aCTU TEXHONOTNYECKUX
MaLLWH 1 060pyL0BaHUS;

4.3.8 HaBblKaMn 0(hOPMATb 3aKOHYEHHbIE HAYHO-UCCNef0BaTebCKME U MPOEKTHO-KOHCTPYKTOPCKME
paboTbl.

5. CTPYKTYPA U COAEPXAHWE ganCcunnimHbl (MOAY NA)

Kog HaumeHoBaHue pasgenoB u  Cemectp/ UYacos KomneTeH- Jlutepatypa WHTe [pumeyaHue
3aHATKA Tem /BuA 3aHATMSA/ Kypc Lum paKT.

Pasgen 1 BeegeHue.
11 BeeseHue. /Tema/
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2.1

Obuwwne ceefeHUs 0 8 10
COCTOSAHUN 1
nepcrnekTMBax pasBuTus
oTpacnu
MPOMbILLIEHHOCTH,
CBA3aHHOW C TEMOM
BbIMYCKHOM
KBa/IM(PUKaLNOHHOW
paboTbl, CTENeHb HOBU3HbI
N COBepLUEHCTBA
o6opynoBaHus,
TEXHOMOM K
npounssoacTea. Posb
YUYeHbIX B pasBuTumn
OMUCbIBAEMOTO
NpPOn3BOACTBA,
LenecoobpasHoOCTb
NPOEeKTUPOBAHNA UK
PEKOHCTPYKLUM
ob6opyaosaHus. /Cp/
Pa3gen 2. TexHuko-
3KOHOMM4ECKOe 060CHOBAHIE
BbIMYCKHOM
KBa/IM(MKALMOHHON paboTbl.
TexXHUKO-3KOHOMUYecKoe
060CHOBaHMe BbIMYCKHOIA
KBaM(PUKaLNOHHON
paboTbl. /Tema/

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 YK-
7 YK-9 YK
-11 OlK-1
OrnK-2
OlnkK-4
OrlK-6
OnkK-7
OrnkK-9
ONMK-5 MK
-2 NK-4

n1.4n2.2
n2.13
32 33

cTp. 7
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3.1

Kpatkuit 0630p 8 22
NNTepaTypbl MO CYLLEeCTBY
NoCTaB/IeHHOW 3a4aun.
AHanun3 cyLecTBYOLWMNX
KOHCTPYKLMWIA MaLLWH,
annapaTos WU UX
(PYHKUMOHASIbHbIX Y3/10B.
Bbi6op npoekTnpyemoro
BapuaHTa KOHCTPYKLUN.
TexXHUKO-3KOHOMUYECKUue
rnokasatenu paboTbl
MalUWHbI UK annapara
(Mpon3BOAMTENLHOCTD,

3 PEKTUBHOCTb,
MOLLHOCTb, KanuTtanbHble
B/IOXEHWS, MaTepuanbHble
N 3HepreTuyeckume
3aTpatbl 1 ap.).
JKONOrnYeckune acnekThbl.
OCHOBHbIEe TEXHUKO-
39KOHOMMUYecCKue
npeanocbIIKK,
o6ycnosuslLLVe BbIGOP
TeMbl, aHa/I3 COCTOSHUA U
NnepcnekTUBbl Pa3BUTUSA
HayKn U TEXHUKMN B
nccnefyemon obnactu,
aKTyanbHOCTb Nnpobnem,
paccMaTpuBaeMbIX B
pa6ote. O6nacTb
BO3MOXHOI0
NPakTUYeCcKoro
MCMoNb30BaHUA
pe3ynbTaTtoB paboTbl.
ICp/

Pasgen 3. TexHomorm4yeckme
pacyeTbl.
TexHonornyeckune
pacuetbl. /Tema/

YK-1 YK-  N1.4N12.2
2 YK-3 ¥K /129 N2.13
-4 YK-5 31 32
YK-6 YK-
7 YK-9 YK
-10 YK-11
OrkK-1
OnkK-2
OlK-3
OlnK-4
OrK-6
OnkK-7
OrnkK-9
OrlK-10
OMK-5 MK
-2 NK-4

0

cTp. 8
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4.1

MartepuanbHblii 6anaHc
npotecca (cragun).
OcCHOBHbIe
KOHCTPYKTUBHbIE pa3Mepbl
(&mna-meTp, BbICOTA,
06beM, MOBEPXHOCTb)
o6opyaoBaHUA U ero
noTpe6HOe KO/IMYECTBO,
ncxons u3
NPON3BOAMUTENLHOCTH.
BcnomoraTensHoe
obopypaoBaHue npouecca.
PacueT rugpaBnmyeckmnx
CONPOTUB/IEHUIA N APYTUX
napameTpoB, 6e3 KOTOpbIX
HEeBO3MOXXHO NpoBejeHne
JanbHenwmx
KOHCTPYKTUBHbIX,
MPOYHOCTHbIX U
39KOHOMUYECKMX pacyeToB.
PacueT KO3 UUNEHT
Tennonepegayn 4o un
nocre peKOHCTPYKL MK,
pacxofbl TENJIOHOCUTENS
(xnapareHTa), TONWMHbI
TENn0BON M30AALUN.
PacyeT MoLLHOCTH
nepeMeLLnBatoLLnX
YCTPOWCTB. MpoBEPOYUHbIE
pacyethbl
TEXHONOTNYEeCKNX
napameTpoB.

ICp/

Pa3znen 4. O6ocHOBaHWE
BbI60Pa KOHCTPYKLMOHHBIX
MaTep1anoBs 1 Criocoob!
3aLMThI 060pYA0BaHNS OT
KOppOo3uu.

O6ocHoBaHuWe BbIbOpa
KOHCTPYKLMUOHHbIX
MaTepuasnoB 1 Cnocobbl
3awunTLl 060pyLoBaHMA OT
Kopposuun. /Tema/

34

YK-1 YK-  11.8N12.1
2 YK-3 ¥K 23 N2.17
-4 YK-5  J12.18 /12.20
YK-6 YK- )
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrnkK-4
OMK-6
OrnkK-9
OnK-13
OrK-14
ONMK-5 MK
-2 NK-4
MK-5

0

cTp. 9
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51

Xapaktepuctunka pabouyei 8 12
cpefbl B annapate unu
MallVHe, ee COCTas.
Pabouune ycnoeus
npovecca B
paspabaTbiBaeMOM
annapaTte WAN mMallnHe
(naBneHue, Temnepartypa,
CKOPOCTb [ABMXEHUS
cpefbl, Hannune
abpasnBHbIX
KOMMOHEHTOB). Ocobble
yCcnosus npouecca
(BblCOKas unctoTa
NPOAYKTOB, MPO3PavyHOCTb
n ap.). BoamoxHble
KOPPO3NOHHbIE NMPOLEeCChl
B YCN0BUAX
paccmaTpuBaemoro
Npon3BOACTBA.
KOHCTPYKTUBHbIE
0CO6EHHOCTM
pa3pabaTbiBaeMoro
annapara (MawWuHbl) U UX
BO3MOXHOE B/IMSHWE Ha
pa3BuUTME KOPPO3UOHHbIX
npoueccos. O60cHOBaHUe
BbibOpa maTepuanos AN
N3roToBMIEHNA
paspabaTbiBaeMoro
annaparta (MawunHbl) UK
ero 3alWwMTHOro0 NOKPLITUSA,
crnoco6a 3alunThbl
annapata (MawwuHsbl). /Cp/

Pa3gen 5. KOHCTPYKLMOHHbIE 1
MPOYHOCTHbIE PacYeTbl.

KOHCTPYKUMOHHbIE U
MPOYHOCTHbIE
pacuetbl. /Tema/

YK-1 YK-  J11.5/12.4
2 YK-3 ¥YK J12.19 12.22
-4 YK-5 34
YK-6 YK-
7 YK-9 YK
-11 OlK-1
OrnK-2
OrnK-3
OrnkK-4
OMK-6
OrnkK-12
ONMK-5 MK
-2 MK-6

0

cTp.10
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6.1

OnwncaHve KOHCTPYKLUN U
npuHUMNa gencTems
paccMaTtpuBaeMoro
obopyaoBaHus. PacueTsl
Ha MPOYHOCT,
onpejenieHne pasmepos
KOHCTPYKTUBHbIX
3NEMEHTOB W AeTane,
BOCMPUHUMAKLLNX
HarpysKku, Takux, Kak:
obeyvainky, gHULLA, 30HbI
YKpEnIeHns oTBepCcTuii,
TPY6HbIE 1
pacnpesenuTesbHble
PeLWeTKn, (haHLeBble
COefMHeHUs, onopsl,
Basibl, OCK, LUTOKMU,
KpenexHble feTanu,
MeLlanku v NpuBoabl K
HUM n 1.n. /Cp/

Pasgen 6. MoHTaX
06opy0BaHMS Ha
MPOMBbILLIEHHON MN/IOLLBAKe U
€ro noAroToBka K
aKcryaraummn.

MoHTax 060pyf0BaHMA Ha
NPOMbILLIEHHOW
nnowaske n ero
NMoAroToBKa K
akcnnyatauun. /Tema/

OnwucaHue paboT no
MOHTaXy NPOEKTUPYEMbIX
NN PEKOHCTPYUPYEMbIX
MallMH 1 annapaTos Lexa
(ycTaHOBKM) C yKasaHuem
HeoOXOAUMbBIX ANSA 3TON
eI MexaHM3MOoB ©
npMcnoco6-neHunn.
MecToHaxoxaeHue
00beKTa C yKasaHueM
KNUMATUYECKUX YC/IOBUIA
(MakcmmaneHble n
MUHUMaIbHbIE HapYyXHble
TemnepaTypbl,
Hanpas/ieHne
rocrnoACTBYHOLMX
BETPOB), a Takxe
onucaHne KOHCTPYKLNIA
onop paspabaTbiBaeMoro
NIV PEKOHCTPYNPYEMOTO
o6opyaoBaHNA.Y cnosums
chaym annaparta (MalwmnHbl)
B aKCn/lyatayuo u
WHCTPYKLMA No
ncnbiTaHMO K Nycky. /Cp/

34

16

YK-1 YK-  N1.3/12.5
2YK-3¥YK J12.6 N2.7
-4 YK-5 nz2.8

YK-6 YK- 24
7 YK-9 YK
-11 OlK-1
OrnK-2
OlnkK-4
OrlK-6
OnK-9
OrnkK-12
OnK-13
OrK-14
ONMK-5 MK
-2 NK-4
MK-5

YK-1 ¥YK- N11.4/12.10
2 YK-3 YK N2.15 12.16

-4 YK-5 35
YK-6 YK-
7¥YK-8 YK

-9 YK-11

OnkK-2

OrnkK-4

OMK-6

OrnkK-9

OnkK-11
OMnK-5 MK

-2 NK-4

cTp. 11
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7.1

8.1

9.1

Pasnen 7. ABTOMaTUYECKUIA
KOHTPO/b 1 YNpaB/eHue.

ABTOMaTNYECKNIA
KOHTPO/b U
ynpasneHue. /Tema/

Cxema aBTOMaTU3aLnn
TEXHO/I0MMYECKOro
npouecca. Bbibop u
060CHOBaHME TOYEK
KOHTpPONS ©
perynnpoBaHuns Ha
OCHOBaHMWW [JaHHbIX
npeaannIOMHOM
NPaKkTUKN, TEXHUYECKON
NMTepaTypbl M pa3paboTok
K HAP n onbiTHO-
KOHCTPYKTOPCKNM
pa6otam. CocTtaBfeHue
cneyupukaumm Ha
KOMMNIEKC TEXHUYECKUNX
CpeAcTB aBTOMaTU3aLmnm
(KTC pns ynpasneHus
TEXHOMIOTNYECKUM
NpoLeccoM, MexaHu3Mom,
YCTPOWCTBOM U T.4.).
ICp/

Pasgen 8. PemoHT
000py0BaHMs.

PemoHT

ob6opygosaHus. /Tema/

PaunoHanbHbIiN
cTpaTernyeckuii nnaH
TEXHNYECKOro
06cny>KnBaHUs
o6opyaoBaHus, npu
KOTOPOM MaaHmpyeTcs
Hanbonee BbICOKME
9KOHOMMUYECKUe
nokasaTtenu nNpeanpuaTus.
O6bem 1 cpoku
NAaHNUPYeMbIX PEMOHTHbIX
N NOLFOTOBUTENbHbIX
paboT. MpucnocobneHuns,
ycKopsoLne n
obnervatouime

pemMoHT. /Cp/

Pasgen 9. OxpaHa Tpydau
3KO/OMNS OKPY>KAOLLIEV
cpenpl.

OxpaHa TpyAa 1 3Kosorus
OKpY>XXatoLl e

cpeabl. /Temal/

24

12

YK-1 ¥YK- J11.6N12.21
2 YK-3 YK 39
-4 YK-5
YK-6 YK-
7 YK-8 YK
-9 YK-11
OnkK-1
OrnK-2
OnkK-4
OrlK-6
OnkK-11
OrnkK-12
OlK-14
OrMK-5 MK
-2 NK-8

YK-1 ¥K- N11.4512.10
2 YK-3 ¥K n2.16
-4 YK-5 28

YK-6 YK-
7YK-8 YK
-9 YK-11
OnkK-1
OnkK-2
OrnkK-4
OMK-6
OrlK-10
OnkK-11
OrlnkK-12
ONMK-5 NK
-1 NK-2
MK-3

cTp. 12
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AHann3 onacHbIX K
BPeLHbIX
NPON3BOACTBEHHbIX
(hakTOpOB

NPOEKTUPYEMOro 00beKTa.

lMpounsBoacTBeHHAdA
caHuTtapusa. CaHuTapHO-
rMrmeHnyecKkas
XapakTepucTuka o6bekTa.

BeHTunaumna n otonneHue.

LWym n Bubpauus.
OcselleHne. bbIToBbIE U
BCMOMOraresibHble
nometlleHna. TexHUKa
6e3onacHocTL.
MeponpuaTtusa no
6e3onacHoO opraHm3aunu
TPyZAa NPy MOHTaXHbIX
paboTax, npu
aKcnayarauuu.
besonacHaa opraHu3aumsa
TpyZa Ha paboyem MecTe.
KonnekTueHble n
NHAVBUAYaNbHbIE
CpefcTBa 3aLnThI
paboTatoLLnX.
3NeKTpo6e30MnacHoOCTb.
Knaccutukayms
NoMeLLeHU 1
B3PbIBOOMACHbLIX 30H MO
My3. 3awmnTa oT
CTaTUYecKoro
3MeKTpUYecTBa.
MonHuesawmTa.lloxapHa
A 6e30MacHOCTb.
KaTteropus npounssoacTsea
Mo rnoxapo- u
B3PbIBOOMACHOCTH.
MpUYNHBLI BO3HUKHOBEHNA
noxkapa. NoxapHas
NnpoMuiaKTKa Ha cTagum
NMPOEKTUPOBAHUSA U
aKcnayaTauum, cpescrsa
MoXapoTyLUeHns, nniaH
3Bakyaumnm. OxpaHa
OKpY>KaroLei cpegpbl.
OuncTka v ytunmnsauus
OTXO0/0B NMPON3BOACTBA.
BnnsaHue npouecca Ha
9KONOTMI0 OKpYXaloLwero
npocTpaHCcTBa.

ICp/

Pasgen 10. TexHonorus
MaLLMHOCTPOEHMS.

12

YK-1 YK-  N1.712.12
2 YK-3 ¥K n2.14
-4 YK-5 310

YK-6 YK-
7 YK-8 YK
-9 YK-11
OrkK-1
OnkK-2
OrK-3
OlnkK-4
OrlK-6
OnkK-7
OrnK-10
ONMK-5 MK
-2

cTp.13
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10.1

111

TexHonorus
MalimHocTpoeHus. /Tema/

Pa3paboTka TeXHONOrnm 8 34
N3roTOBMIEHNA AeTanu unu
y3na,
CKOHCTPYMPOBAHHOI O
annapata. HopmupoBaHue
paspabaTbiBaeMoro
TEXHO/IOTMYECKOTO
npouecca.
TexHonornyeckasa Kapra.
AHann3 KOHCTPYKLUMN
petanein ¢
TEXHO/IOTMYECKOW TOUKN
3peHunsa. TexHonornyeckne
TpeboBaHMA Ha AeTanb.
Bbi6op meTOfa
n3roToBneHuns. PaspaboTka
1 060CHOBaHMe MapLupyTa
N3rotosfeHusa. Pacuer
NPUNYCKOB Ha
MexXaHM4ecKyro 06paboTKy
N MexornepawLnoHHbIX
npunNyckos, ¢
COCTaB/IEHMEM UX
TEXHO/IOTMYECKOWN CXeMbI.
Bbibop o6opynoBaHuA,
NpPUCcNoco61eHNiA,
PEXYLLEro u
MepuTe/IbHOro
MHCTpyMeHTa. PacueT 1
BbIOOP PEXMMOB pe3aHus,
COrNacHoO peKoMeHLyeMbIM
HOpMaTUBaM.
TexHunueckoe
HOpMUpOBaHwue
pa3paboTaHHOro
npouecca. /Cp/

Pa3zgen 11. OpraHusaums n
9KOHOMWKa NPOM3BOACTBA.

OpraHusaumnsa u
9KOHOMMUKA
npoussogacTea. /Tema/

YK-1 YK-
2 YK-3 ¥K
-4 YK-5
YK-6 YK-
7 YK-9 YK
-11 OlK-1
OrnK-2
OlnkK-4
OrlK-6
OnK-9
OrnkK-11
OrlK-12
OlK-13
OlK-14
OMK-5 MK
-2 NK-4
MK-5 MK-
6 MK-7
MNK-8

ni.2n2.11
35

0

cTp. 14
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121

131

TexXHWKOo-3KOHOMMKYeCcKue
nokasaTenv MPUHATOrOo
MPOEKTHOr0 peLleHus.
OKOHOMUYECKNIA pacyeT
NpoeKTa PEKOHCTPYKLUN 1
T.n. OueHka
9KOHOMMYECKOWA

3 (heKTUBHOCTHU
NMPUHUMaEMbIX NPOEKTHbIX
peweHnin. O6o6LWeHne Mo
pPacCMOTPEHHbIM
BOMpocaM, OLeHKa
pe3ynbTaToB, NOJYYEHHbIX
B X0/ BbIMOMIHEHNS
9KOHOMUYECKO YacTu
BbIMYCKHO
KBaIM(PUKaLNOHHON
pabotbl. /Cp/

Pasgen 12. MparkpaHcKas
06opoHa.

MpaxpaHckas
o6opoHa. /Tema/

MepeBopg uexa
(TEXHONOrMYECKOW NUHWUN)
Ha pexxum paboTbl B
3KCTPeMasibHbIX YCN0BUSAX.
OpraHunsaunoHHble
NHXXEeHEePHO-TEXHMNYECKMNe
N TEXHONOTMYECKUNE
MeponpuaTus.
BesaBapuiiHas 0CTaHOBKa
Lexa (TeXHONOrn4ecKow
NVHUKN) NN OTKJIKOYEHME
annapartypsbl C
HenpepbIBHbIM
TEXHO/I0TMYECKUM
npoLeccoM no curHany
“Bo3gylHas Tpesora”.
MeponpuaTtua no sawuTe
NPON3BOACTBEHHOIO
nepcoHasna npu
paspyLLUeHnn eMKOCTEN C
CU/bHO [elCTBYOWMUMHU
AL0BUTHIMW BELLECTBAMU 1
NNKBUAALMW NOCNeLCTBUN
pasnnea CUIbHO
[eNCTBYIOLNX BELLECTB.
BewectBa 1 pacTsopbl gnd
he3nHgpekumnmn. Cnocobbl
06e33apaxunBaHus.
TexHonormnyeckue
cpeactea. /Cp/

Pasgen 13. 3aknoveHve.

3akntoyeHue. /Tema/

28

10

YK-1 YK- ni
2YK-3YK 36237
-4 YK-5
YK-6 YK-
7 YK-9 YK
-10 YK-11
OnMK-1
OMK-2
OnK-3
OrK-4
OMK-6
OMMK-8 MK
-4

YK-1 YK-  N1.712.12
2 YK-3 ¥K n2.14
-4 YK-5 310

YK-6 ¥YK-
7 YK-8 YK
-9 YK-11
OrnK-2
OMnkK-4
OrlK-6
OrlK-10
OMnK-5 MK
-2

0

cTp.15
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BaxHelwmne TeXHUKO- 8 4 YK-1 YK- ni1 0
3KOHOMMYecKue 2YK-3 YK J11.4N2.2
nokasaTesin N OCHOBHbIE -4 YK-5 n2.5n2.9
BbIBOAbl O HOBU3HE U YK-6 YK- 22 23 24
NPaKTUYeCKOM 3HaYeHUN 7 YK-8 YK 26
BbIMYCKHO -9 YK-10
KBaIM(PUKaLNOHHON YK-11
pa6otbl. /Cp/ OnkK-1
OnkK-2
OnkK-3
OlnKkK-4
OnNK-6
OnkK-7
OnK-8
OrnK-9
OnK-10
OnkK-11
OnkK-12
OnkK-13
OnkK-14
OMNK-5 NK
-1 NK-2
MK-3 MkK-
4 MK-5
MK-6 NK-
7 NK-8

6. PpOHA OLEHOYHbBLIX CPEACTB

6.1. KOHTpO/ibHbIE BOMPOCHI 1 3afaHNA
Bonpochkl Ha 3awWuTy BbIMYCKHON KBaNU(PUKALMOHHOWK paboTbl ONpesenstoTcs UHAUBUAYANbHO AN
KaXK[oro CTyfieHTa B COOTBETCTBUM C TEMOI paboTbl U NpeAcTaBNeHHbIMU Ha 3alUTy NOSCHUTENbHOM
3anmnCcKoM M rpadmyeckoi Yactbto paboTbl. Bonpockl no paboTe 3afatoT YieHbl U Npeaceaatens
rocyfapCTBEHHOM 3K3aMeHaLMOHHOW KOMUCCUMN.

6.2. TeMbl MUCbMEHHbIX padoT
MpuMepHbIe TeMbI BbIMYCKHbIX KBAMPUKALUOHHBLIX PaboT:
1. PeKOHCTPYKLMS PEKTUUKALMOHHON KONOHHbI K-2 ycTaHoBKK 9/10Y-ABT-6
He(hTenepepabaTbiBatoLwero npomssoacTea AO «AHXK».
2. PeKOHCTpYKLUMA Ten1006MEHHOr0 annaparta A1 OXNaX4eHUa YrneBogopoAHOro rasa uexa 124/125 AO
«AHrapCcKuii 3aBof NOIUMepOB».
3. PEKOHCTpPYKUMSA peakTopa aTepupuKaLmmm yCcTaHOBKM NOMyYeHNS MeTUI-TPeT-6yTUI0BOro aupa Lexa
802a AO «AHXK»,
4. PEKOHCTPYKLMSA 3KCTPaKLUNOHHOW KOMOHHbI K-1 yCTaHOBKW CENEKTUBHOW OUMCTKM Macen eHonom AO
«AHXK>».
5. OnpefeneHne TeEXHONOMMYECKMX NapaMmeTpoB paboTbl rMApoTYpOUHbLI B annapaTe BO3AYLUHOMO
OXJTKAEHUA.
6. PEKOHCTPYKLMA NopLiHeBoro komnpeccopa 4M10-40/70 uexa 12/44 nponssoacTtea HehTexummum AO
«AHXK>».

6.3. POHJ OLEHOYHbLIX CPEeAcTB
Mpunaraetcs.
6.4. MepeyeHb BUAOB OLEHOUYHbLIX CPELCTB
3awunTa BbIMYCKHOM KBaIMPUKALMOHHOK paboThbl.

cTp.16
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7.YYEBHO-METOANWYECKOE N NH®OPMAUWMOHHOE OBECNEYEHWNE ANCUWNNNHBI

ni1

ni2

ni3

nia
nLs

n1.6

niv

nisg

n2.1

n2.2

n2.3

n2.4

n2.s

n2.6

na2.7

n2.8

ABTOpbI,
3aitues H. /.

BuHorpagos B.
M.

NawnHekuin A
A., TONUYUNHCKWIA
A P.
JleoHTbeBa A U.
Konecos C. H.,
Konecos W. C.
MBaHoB AL A

Mukptokos B. HO.

KacaTkuH A T.

ABTOpbI,
Pbi6anko /1. L.,
Mopgonnenos E.
B., lemeHTbeB A
7

LUep6un C. A,
CanbkoBa A T.

LW ykuHa /1. B.,
AcnamoB A A,

Mogonnenos E. B.

CemeHoBa . B.,
®napwaHosuy I,
M., Xopowwunnos
A. B., CemeHoBa
n. B.
NawmHckuin A
A, TONUYUHCKNIA
A P.

TumoHuH A C.

TumoHuH A C.

TumoHuH A C.

7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOBHas nutepartypa
3arnasune
OKOHOMMKA MPOMbILLIEHHOTO MPeANPUATUA: YHEOHUK

TexHONOrna MalMHOCTPOeHUs: BeeneHune B
crneunansHOCTb: yueb. nocobue

KOHCTpyMpoBaHMe CBapHbIX XMMUYECKMX annaparos:
CMpaBOYHUK

O6opyaoBaHMe XMMMYECKNX NPON3BOACTB: yyeb. nocobue
MatepnanoBegeHne U TEXHONOTUA KOHCTPYKLUOHHbIX
mMaTepuanos: y4e6HUK

ABTOMaTM3aUUsA TEXHONOTMYECKMX NPOLLECCOB U
Nnpou3BoACTB: yyeb. nocobue

BesonacHOCTb B TexHoC(epe: y4ebHUK

OCHOBHbIE Mpouecchl 1 annapaTbl XMMUYECKOWA
TEXHONOrMU: y4ebHUK ANS BY30B
7.1.2. JononHnTeNnbHaa nuTeparypa
3arnasue
Mpoueccbl 1 annapaTbl XMMUYECKOW TEXHONOTUN.
MaccoobMeHHbIe MpoLecChl: y4eb. nocobue ¢ npumepaMu
pelleHns 3agau

MallUWHbl ANS M3MebYeHNs MaTepnanos: y4yeb. nocobume

Cyxast 04MCTKa 3aMbl/IEHHbIX Fa30B: y4yeb. nocobue

Kopposus 1 3awuta oT KOppo3uu: yue6. nocobue

OCHOBbI KOHCTPYMPOBaHWA 1 pacyeTa XMMUYECKO
annapartypbl: CNpaBOYHUK

OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XUMUKO-
TEXHO/I0MMYECKOro 1 NPMpPoOA00XPaHHOro 060pyA0BaHNSA:
CMpPaBOYHUK : B 3-X T.

OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XMUKO-
TEXHO/I0MMYECKOro 1 NPUpPoOA00XPaHHOro 060pyA0BaHuUA:
CMpaBOYHUK :B 3-X T.

OCHOBbI KOHCTPYMPOBaHMA 1 pacyeTa XUMUKO-
TEXHONOINMYECKOro 1 NpUpPoLOOXpaHHOro 06opyLoBaHNA:
CMPaBOYHUK : B 3-X T.

N3patenscTBo, rof
M.: NUHOPA-M,
2007

M.. Akagemus,
2006

M.: U "AnbaHc",
2008

M.: KonocC, 2008

M.: BbiCcW. LUK.,
2008

M.. ®opym, 2011

M.: By30BCKWIi
y4yebHuK, 2014
M.: OO0 14

"AnbaHc", 2006

M3patenscTBo, rof
AHrapck: AI'TA,
2009

AHrapck: AI'TA,
2004
AHrapck: AI'TA,
2006

M.: dusmaTnut,
2006

M.: OO0 1A
"AnbsiHC", 2008

Kanyra: M3g-80
Boukapesoii, 2002

Kanyra: N3g-8o0 H.
Boukapesoii, 2002

Kanyra: M3g-s0 H.
Boukapesoii, 2002



YM: 15.03.02_TM-22-1,2,3,4.pIx

n2.9

n2.1

n2.1

n2.1

n2.1

n2.1

n2.1

n2.1

n2.1

n2.1

n2.1

n2.2

n2.2

n2.2

al

ABTOpbI,
MoHwnkapos U. L.,
MepenbirnH O. A,
JopoHuH B. H.,
FaviHynamH M. T.

Epmakos B. .,
Lewnn B. C.

MatanuH A. A

KpusoweunH f.
A., Mypaseit /1.
A., PoeBa H. H.,
Mypaseii /1. A
Wepbun C. A,
CemeHoB U. A,
LUep6uHa H. A
KykuH .11,
NanwuH B. .,
MoHomapes H. J1.,
Cepatok H. L.

bopoBskos B. M.,
KanwoTtnk A A

boyapHukos B. ®.

LW ykuHa /1. B.,
Pbi6anko /1. U,

Mogonnenos E. B.

YnbsHOB B. A,
bageHnkos B. A.,
Nukyues B. T.

AHran P.,
KanawHnkos A

.

Wepbun C. A

Typ A A

Kosanwk E. H.,
bopoakunHa B. A

7.2. MNMepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTK

3arnasue
MalurHbl 1 annapatbl XMMUYECKUX NPON3BOACTB:
YUYEOHMK

PeMOHT 1 MOHTaX XMMUYECKOro 060pyfoBaHus: yueb.
nocobue

TexHON0rns MalMHOCTPOEHNSA: YUeOHUK A1 BY30B

Konorus n 6e30NacHOCTb XN3HeAeAaTeNbHOCTM: yueb.
nocobue gns BY30B

MallvHbl ANs HarHeTaHUs XXUAKOCTEW 1 ra3os: y4eo.
nocobue

Be3onacHOCTb XN3HeLeATeIbHOCTN. be3onacHOCTb
TEXHOJIOrMYEeCKMX NPoLeccoB 1 nponssoacTe (OxpaHa
TpyZa): yyeb. nocobue ans By3oB

N3roToBneHne n MOHTaX TEXHONOTMYECKUX
TPy6OMNpOBOAOB: YYeOHUK

CnpaBoYHMK MacTepa No PeMOHTY He()TerasoBoro
TEXHOJIOrMYecKoro obopynosaHua: yueb.- npaktuy.
nocobue

Mpoueccbl 1 annapaTbl XMMUYECKOW TEXHONOTUN.
FmapomexaHuyeckue npoteccol: yyeb. nocobue

Mpouecchbl 1 annapaTbl XMMUYECKOW TEXHONOIMN B
npuMmepax un 3agadvax: yye6. nocobue

Koppo3us u 3awmnta oT KOppo3mun: y4eb. nocobue

OCHOBbI TeOpUKM TeNN00OMeEHA M TENTO0OMEHHbIE
annaparbl: y4eb. nocobue

ABTOMAaTM3aL M NPOLECCOB NepepaboTKn HedhTK: yueb.

nocobue no Kypcy "ABTOMATM3aLUA TEXHONOTNYECKMX
npoueccos" Ans CTyd. AHEBHON U 3a04HOM hopM
0by4eHus

Koppo3us v 3awmnra Metanios: yyeb. nocobue

cTp. 18

M3patenscTBO, rof
M.:
MallnHOCTpOeHMe,
1989

N.: Xumnga, 1981

J1.
MalmnHoCTpoeHue.
J1eHUHrp. 0TA-HKe,
1985

M.: OHUNTW-
JAHA, 2000

AHrapck: AI'TA,
2009

M.: BbicW. LUK.,
2009

M.. Akagemus,
2007

M.: NHpa-
NHxeHepua, 2008

AHrapck: AI'TA,
2010

AHrapck: AI'TA,
2006

JonronpyaHbli:
000
W3paTtenbckuin Aom
WHTennekr, 2013
AHrapck: AI'TA,
2014

AHrapck: AI'TA,
2014

AHrapck: AI'TA,
2015

NHTepHeT”

TapaHueBa, K. P. Mpouecchbl 1 annapaTbl XMMUYECKOW TEXHONOTUM B TEXHUKE 3aLLUTbI
OKpY>XXatlollein cpedbl: YuebHoe nocobue / K.P. TapaHuesa, K.B. TapaHues. - Mocksa : HAL],
NH®PA-M, 2014. - 412 c. (Bbicwee obpasoBaHue: bakanaspuart). ISBN 978-5-16-009258-4. -
TeKCT : 3NeKTPOHHbIN. https://znanium.com/catalog/product/429195
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32 CemakuHa, O.K. MaluHbl 1 annapaTbl XMMUYECKUX, He(TenepepabaTbiBalOLLUX 1
HebTeXMMMYECKMX NMPOn3BOACTB :y4eb. nocobue / O.K. CemakmnHa ; TOMCKUIA MOANTEXHUYECKWNIA
yHuBepcuTeT. - TOMCK : N34-Bo0 TOMCKOro nofinTexHu4yeckoro yHnsepcureta, 2016. - 154 c. - ISBN
978-5-4387-0693-9. - TeKCT :aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/1043924

33 TloHukapos, V. . MawmnHbl 1 annapatbl XMMUYECKUX NPOU3BOACTB U HedTerasonepepaboTku:
YuebHuk / N.W. MoHunkapos, M.I". [aitHynnuH. - 2-e n3g., nepepab. n gon. - Mockea : Anbha-M,
2006. - 608 c. ISBN 5-98281-059-2. - TeKCT : a/IeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/106863

34  ToHukapos, V. . KoHCTpynpoBaHue 1 pacyeT 3/IEMEHTOB XMMUYECKOro 060pyA0BaHNA: YU4e6HUK /
.. MoHukapos, C.N. NMoHnkapos. - Mocksa : Anbha-M, 2010. - 382 c.: un.; . ISBN 978-5-98281
-174-5. - TekcT : aneKTpOoHHbIN. - URL: https://znanium.com/catalog/product/184786

35 Cksopuos, B. ®. OCHOBbI TEXHONOTMN MaWIMHOCTPOEHNA: YyebHoe nocobue / CkBopuos B.®. - 2-
e u3g. - Mockea : HAL, MH®PA-M, 2016. - 330 c. (Bbicwee obpasoBaHue: bakanaspuat) ISBN
978-5-16-010901-5. - TeKcT : aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/505001

06 KopuwyHosa, E. [I. 9KOHOMUKA, opraHusanus v ynpasfieHne NPOMbILLIEHHbIM NPeAnpUATHEM:
yuebHuk / E.[. KopwyHosa, O.B. lMonosa, N.H. JopoxkuH, O.E. 3umosew, C.B. Kypunosa, ATl.
CxupTtnagse, A/A. KopHueHko. — Mocksa : KYPC: MUH®PA-M, 2017. — 272 c. - ISBN 978-5-
906818-90-4. - TeKCT : aNeKTPOHHbIW. - URL: https://znanium.com/catalog/product/635023

37 Tonos, P. C. OpraHusauma npomM3BoAcTBa, 3IKOHOMMKA 1 ynpaB/eHne B MPOMbILIIEHHOCTH
yuyebHuk / P. C. l'onos, A T1. Arapkos, A. B. MbinbHUK. - MockBa : [lawkos u K, 2017. - 858 c. -
(YuebHble nsgaHna ans 6akanaBpoB). - ISBN 978-5-394-02667-6. - TeKCT : 3/1eKTPOHHbINA. - URL:
https://znanium.com/catalog/product/935837

38 bouapHuKoB, B.®. CnpaBOYHMK MacTepa Nno PeMOHTY He(TerasoBoro TeXHO0rM4YecKoro
ob6opypoBaHusa (Tom 1) [SnekTpoHHbIW pecypc] / B.®. boyapHukos, 2015. - 576 c. - ISBN 978-5-
9729-0012-1. - TeKCT : aNeKTPOHHbIW. - URL: https://znanium.com/catalog/product/521189

39 dypceHko, C. H. ABTOMaTM3aLmnsa TeXHONOIMYeCKUX NpoLeccoB: YyebHoe nocobue / dypceHKo
C.H., Aky6osckass EC., Bonkosa EC. - Mocksa :HNL, MH®PA-M, Hos.. 3HaHune, 2015. - 377 c.
(Bbicwee obpasoBaHue: bakanaspuat)ISBN 978-5-16-010309-9. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/483246

310 be3onacHOCTb XW3HeLeATeNIbHOCTU: Y4eb. nocobue ana By3os / Mo pes. npod. JT.A Mypasbs. —
2-e n3g., nepepab. n gon. — M. :FOHUTU-OAHA, 2017. - 431 c. - ISBN 978-5-238-00352-8. -
TeKCT : 3neKTPOHHbINA. - URL: https://znanium.com/catalog/product/1028923

7.3.1 NMepeyeHb NporpaMmMHOro obecrneyeHums
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 nmueH3ns: cepuiiHblini 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 [[ocyzapcTBeHHbI 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 obuwectseHHas 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 MNMepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 EpmHOe OKHO gocTyna K MHMopMauMOHHbIM pecypcam

7.3.2.2 NPBUC
7.3.2.3 HayuHas anekTpoHHas 6ubnnorteka eLIBRARY.RU
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https://znanium.com/catalog/product/521189
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7.3.2.4 TexakcnepT
7.3.2.5 VHpopmaunoHHo-aHanutnyeckas cucteMa SCIENCE INDEX

7.3.3 MNMepeyeHb 06pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHUWE ANCLUWNMNNHBI (MOA4YNA)

81 Ayg. 111, 665830, r. AHrapck, 72 KB-n, 4. 19, yyebHbIin kopriyc Ne 2. YuyebHble ayguTopun ans
NPoBefAeHNA YHeOHbIX 3aHATUIA BCeX BULOB. TeXHUYECKME CpefCcTBa 06YyYeHUs: MynbTuMema
npoekTop - 1 WT.; 3KpaH - 1 WT.; MOHUTOP Npenojasatens - 1 WT.; CUCTEMHbIN 610K - 1 WT.;
KOMMJIEKC ayAM0 KOJTOHOK N5 BOCMPOWU3BeAeHUs ayamo ¢ana - 1 wT.; y4e6Ho-HarnsgHble
noco6mns «3anopHo-perynupytollas apmaTtypa» - 4 WT.; y4ebHoO-HarnsgHble nocobms
«TexHonornyeckne annapatbl» - 10 WT.; HarnagHble cTeHabl - 2 WTt. Cneynann3nposaHHas
mebenb: focka (Menosas) - 3 WT.; CTON npenogasatens - 1 WT.; CTON KOMMNbKOTEPHbIN - 1 WT.; CTyN
npenojaeatens - 2 WT.; CTON CTyAeHYECKUIA ABYXMECTHbIN (WT.) - 18 WT.; CKaMbs CTyAeHYecKas
OBYXMeCTHad - 18 wrT.; nektopckas TpubyHa - 1 wr.

8.2 Ayp. 401. 665830, r. AHrapck, 72 kB-n, 4. 19, y4yebHbIin kopniyc Ne 2. Ayautopun ans
CaMoCTOATENbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (Menosas) - 1 wWT.; cTON
KOMMNbIOTEPHBIN - 20 WT.; cTyn - 20 WT.TeXHUYecKne cpelcTBa 00yUeHUs: MyibTUMeANA NPOeKTOp
- 1wr.; 3KpaH - 1 WwT.; MOHOG/OK - 20 LWIT.; KOMMAJEKC ayAno KOMOHOK ANS BOCNPOU3BEAEHNS ayamno
(barina - 1 wWT.; 4OCTYN B UHTEPHET CO BCEX paboymx MecT.

9. METOAWNYECKUWE YKA3AHWA ANA OBYYAKO W MNXCA MO OCBOEHWNIO
Y4yebHO-MeTOANYECKMM 06ecneyeHneM "3awmTa BbiMyCKHONKBaIM(PUKaLNOHHOWK paboTbl, BKIOYas
MOAroTOBKY K npoueaype 3awuThbl ¥ NpoLeaypy 3alnTbl” ABNAOTCA CMUCKA PEKOMEH0BAHHOW
nnTepaTypbl.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OBPA30BAHUSA POCCUINCKOW ®EAEPALLNN

defepanbHOe rocyaapcTBeHHOe 6H01KeTHOe 06pa3oBaTe/IbHOE YUPEXAEHME BbICLIErO

obpasoBaHus

«AHIFapcKNM rocyaapCcTBEHHbIN TEXHNYECKNIA

3akpenneHa 3a Kadegpoi

YuyebHblli nnaH

(Pre0Y BO "AHITY", AHI'TY)

YTBEP

IMpopekTop,

A.X.H., npog. CTOMUHA
« 06 » .

TexHnYyeckKas acTeTuka

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

MalnHbl N annapaTtbl XUMUYECKUX NPOU3BOLACTB

15.03.02_"'M -22-1,2,3,4.pK
15.03.02 TexHo/nornyecke MawmHbl 1 060pypoBaHue

Keanngukauus 6akanaBp
®opma 0by4eHus OYHasd
O6uwas 23ET
Yacos no yyebHomy 72 Buabl KOHTPONS B ceMecTpax
B TOM yucre: 3a4eThbl 7
ayAUTOpPHbIe 3aHATUSA 34
camocTosTesnbHas paboTa 34
4acoB Ha KOHTPO/Ib 4

PacnpegeneHue 4yacoB gUCLUNINHLI N0 CEMECTpPam

(ckypes <comerpnapeesy 1 (D)
Hepenb 17,3

Bua 3aHATwMiA yn  Pn
Nekuyun 17 17
MpakTnyeckune 17 17
MToro ayg. 34 34
ATakKTHas paboTa 34 34
Cam. paboTa 34 34
Yacbl Ha KOHTPONb 4 4

MnToro 72

72

yn
17
17
34
34
34

72

NToro

PN
17
17
34
34
34

72
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Mporpammy coctaBun(un):
KTH, gou. kad. MAXI1, Acnamos A.A.

PeLeH3eHT(bl):
KTH, 1-blii 3aM. reH. gupekTopa AO «MpKyTCckHunxmummall», KysHeuos K.A.

Paboyas nporpamMmma gMCLUN/NHbI
TexHuyeckas acTeTuka

paspaboTaHa B cOOTBETCTBUM ¢ PIOC:

deaepanbHbIl TOCYAApPCTBEHHbIN 06pa3oBaTeNbHbIN CTaHAAPT BbICLLIEr0 06pa3oBaHus - bakanaBpuar no
HanpasneHnto noarotoBkn 15.03.02 TexHONOrMYeCKMe MallivHbl U 060pyaoBaHme (Npukas MuUHoGpHayKu
Poccum ot 09.08.2021 r. Ne 728)

cocTaB/ieHa Ha OCHOBaHUKM y4e6HOro nnaHa:
15.03.02 TexHonornyeckne malimHbl 1 060pya0BaHME
006peHHOro y4éHblM coBeToM By3a 0T 30.06.2022 npoTtokon Ne 06/22.

Pa6ouas nporpamma o0o6peHa Ha 3acegaHun YMC dakynbteTa

Cpok aelictemsa nporpaMmmbl: 2022-2026 yu.r.

Mpeacepatens YMC KTH., gou., Jlebegesa O.A
MpoTtokon ot 06.07.2022 Ne 06/22
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2.1
2.2
2.3
2.4
25

1. LUEAW OCBOEHWA ANCLUUMNNNANHDBI
chopMmpoBaTh y CTYAEHTOB 3HAHMSA B 061aCTN TEXHNYECKON 3CTETUKMN M XYA0XECTBEHHOIO
KOHCTPYMPOBaHMNA U3AENNIA, a TAKXKe HaBblKM NPOEKTUPOBAHUA U XYA0XKECTBEHHO-
KOHCTPYKTOPCKOr0 aHann3a NPOMbILLIMEHHbIX U34eNniA Manoil CAOXHOCTU ANA AanbHenLwen nx
peanusaunm B NpogheccroHanbHOM LeATeNbHOCTH.

2.3A0AUYN
M3YyYnTb UCTOPUIO Pa3BUTUS TEXHUYECKOI 3CTETUKM B POCCUM 1 3a PYBEXOM;

OBNafieTb OCHOBHbIMW TEPMUHAMM U MOHATUSAMUN TEXHUYECKOI 3CTETUKN;

M3y4nTb 3aKOHOMEPHOCTU FapMOHM3ALUN KOMMO3ULNN;

OBNafileTb OCHOBaMU Xy40XKECTBEHHOT0 KOHCTPYMPOBAHMS MPOCTbIX MO COCTaBY M3AENNIA;
MONYYnTb HABbIKN XY10XECTBEHHO-KOHCTPYKTOPCKOrO aHann3a NpoeKTa U roToBOro U3aenms.

3. MECTO ACUNNNHBI BCTPYKTYPE OOI

Lukn (pasgen) OOMM: $TA.B.01

3.1
3.11

3.1.2
3.1.3
3.1.4
3.15
3.1.6
3.1.7

3.2

321

TpeboBaHuA K NpeABapMTeNbHON NOATFOTOBKe 0OyYatloLLlerocs:
MarepnanosegeHne

MallnHHas UHXeHepHas rpaguka

ConpoTuBneHne marepnanos

HauepTaTenbHas reoMeTpus U UHXeHepHas rpapuka
CuncTeMbl UCKYCCTBEHHOTO UHTE/IEKTA
NH(opMaLMOHHbIe TEXHONOTUKN U NPOrpaMMUpoBaHMue
NcTopusa XMMmn4yeckoro MaliMHOCTPOeHUA

AVCUMNANHBI U NPAKTUKKU, AN KOTOPbIX OCBOEHWE AAHHOW AncUUNANHbI (MOayns)
He0BX0AUMO KaK MpefLecTBytoLee:

MoAroTOBKa K MpoLeaype 3aluThl 1 3aLMTa BbINYCKHON KBannMKaLMOHHOK paboTsl

4. KOMMETEHUMW OBYUYAKOWEIOCA, pOPMUNPYEMBDLIE B PE3YJIbTATE OCBOEHWA

AVCUNNANHBI (MOAYNS)

MK-6: CnocobeH o6ecneynmBaTb TEXHONOTUYHOCTb KOHCTPYKLMUIA MaLUMHOCTPOUTENbHbBIX U34eNNni

3HaThb:

YpoBeHb 1 OCHOBHbIe NpuHLWMbLI paboTbl B coBpeMeHHbIX CAD-cuctemax
YpoBeHb 2 HOPMATUBHO-TEXHWUYECKUE U PYKOBOAALLME JOKYMEHTbI B 06/1aCTV TEXHOMOTUYHOCTH
YpoBeHb 3 OCHOBHble NOKa3aTe/Nn KOIMYEeCTBEHHOW OLEeHKM TEXHOOTMYHOCTI KOHCTPYKL MK

YMeTh:

MallUHOCTPOUTENbHbIX VI3,£I|efIVII7I

YposeHb 1 wucnonb3oBats CAD-cUCTeMbl 419 BbIABNEHUSA HETEXHONOMMYHbIX 3/1IEMEHTOB KOHCTPYKL UK

MallMHOCTPOMTENbHbIX U3aeNnii

YpoBeHb 2 pa3pabaTbiBath C npumMmeHeHnem CAD-cucTem NpessioXeHUs No NoBbILWEHNIO

TEXHONMNOTNYHOCTU KOHCTPYKUMN MalLMHOCTPOUTENIbHBIX VI3,£I.€I'IVII7I

YpoBeHb 3 paccuMTbiBaTb OCHOBHbIE MOKasaTesnu KONMNYECTBEHHOW OLUEHKWN TEXHO/OTNYHOCTH

KOHCTPYKL MU MaLLIMHOCTPOUTENbHbIX U3aennii

Bnagets:
YpoBeHb 1 CNOCOBHOCTHIO aHann3npoBaTb ¢ NpuMeHeHneM CAD-CUCTEM TEXHONOTUYHOCTb

KOHCTPYKLMUWN MaLIMHOCTPOUTENbHbIX U3AeNNii

YpoBeHb 2 CNOCOBGHOCTbI Ka4YeCTBEHHOM U KONMYECTBEHHON OLEHKM TEXHOMOTMYHOCTN KOHCTPYKLUN

MallMHOCTPOMTENIbHbIX U3aeNnii

YpoBeHb 3 CNOCOGHOCTLIO pa3paboTku ¢ npumeHeHneM CAD-cUCTeEM NPELN0XKEHUA MO NOBbILIEHNS

TEXHONTOTNYHOCTN MALLUNHOCTPOUTENbHbIX VI3,£I|€}'IVIVI

cTp. 3
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B pe3ynbTaTe 0OCBOEHUSA AUCLUNNNHBI 06yYatOLWUACA LOMKEH
4.1 3HaThb:
4.1.1 akTopbl, onpeaenstoLLIne Bblpa3uTeNbHOCTb AM3aiHa;

4.1.2

4.1.3 OCHOBHbIe XY[0XXECTBEHHbIE CTUNN;

4.1.4 OCHOBHbIE 3aKOHbI (OPMOO6pPa3oBaHus.

4.2 YMeTb:
4.2.1 cobnwoaatb CTWIEBbIE 0COOEHHOCTM NpPK CO34aHUN 06BHEKTOB AM3aiHa;

cTp. 4

4.2.2 wncnonb3oBaTb apceHan Xyao>XeCTBEHHbIX CPeACTB A4 NOBbILLEHNA 3CTETUYECKOIA LEHHOCTH
XY[O0XXECTBEHHOI0 U3aenuna.

4.3 Bnapgertsb:
4.3.1 NOHATMAMU CTUNA U XYL0XECTBEHHbIMU CTUNEBLIMU 0COOEHHOCTAMY;

4.3.2 TpaguunsMu XyLoXKeCcTBeHHON 0Te4YeCTBEHHOM LUKO/bI.

Koga
3aHATUSA

11

5. CTPYKTYPA U COAEPXAHWE AaNCUWNNINHBI (MOAY NA)

HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomnerteH-

Tem /BuA 3aHATMSA/ Kypc 11717

Pa3sgen 1 MoHATUA, KaTeropum
1 METOZbI TEXHUYECKOM
3CTETUKM

OCHOBHbIe MOHATUA U
KaTeropuu AUCUUNINHbI
"TexHn4yeckas

acTeTuka" /Tema/

TexHunueckasa acTeTnka 7 6 MK-6
KakK HayyHas gucumnnmHa:

OCHOBHbIE KaTeropuu u

NoHATUA. dunocons

(hOpPMbl MPOMbILL/IEHHOTO

nsgenua. AHanms

NPOMbILLUNIEHHOTO U34eNuns.

MeToj sKCnepTHbIX

OLIEHOK B Amn3aiiHe. /flek/

OCHOBHbIe KaTeropuu u 7 6 MK-6
NOHATUA TEXHUYECKOW

acTeTukn. Metopabl

OLIeHKM KayecTsa

MPOMbILLIIEHHOT O

nsgenusa. /Mp/

OCHOBHbIe Hanpas/ieHUs 7 12 MK-6
Aun3aiiHa. pauyeckunii
An3aiiH. Oun3ailtH Mofabl.
[un3aiiH nHTepbepa.
TpaHCNOPTHbIV AW3aiiH.
CTpumnaiiH.
AMepUKaHCKuii
NPOMbILWAEHHbIN Aun3aiiH
& .1.Paiit., P @. Noyw., T.
[Opeliyc. CtainuHr.
/Cp/

Pasgen 2. OcHoBbI co34aHUA

KOHKYPEHTOCMOCO6HbIX
MPOMBbILLNEHHbIX U3AENNIA

NnTepartypa

niinz.i

n2.2 N2.3
n2.4

31 92 33

niinz.i

n2.2 N2.3
n2.4

31 92 33

niinz.i

n2.2 N2.3
n2.4

31 92 33

NHTe
paKT.

MpumeyaHmne
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2.1

Komnosuumna B
TexHuke. /Tema/

Kateropuun Komnosmuuu: 7 5 MK-6
TEKTOHUKA N 06 bEMHO-
NnpocTpaHCTBeHHas
CTpyKTypa. CBoOiCTBa U
KayecTsa KOMMNo3nuuu:
LLeNo0CTHOCTb (hOpMbl,
KOMMO3MLNOHHOE
paBHOBecue, CUMMeTpus,
acuMmeTpus,
AVHAMUYHOCTb,
CTaTUYHOCTbL U Ap.
3aKOHOMepHOCTH
Komno3unumn. Cpeacrtaa
KOMMO3uULUMuK: nponopuuu,
mMacLwTab, KOHTpacT,
HIOaHC, MeTp, pUTM, LBET
n ap. AHanms KoMnosuumnm
NPOMbILUNEHHbIX U3aeNNA.
TpexmepHoe
MOJenupoBaHue u
Avn3aiiH. /Nek/

CpeacTtsa KOMMO3ULUK: 7 5 MK-6
nponopuuu, macwTab,

KOHTPAcCT, HIoaHc, MeTp,

pUTM, UBET 1 Ap. AHanuns

KOMMo3nuunn

NPOMbILUMEHHbIX U3AeNNIA.

TpexmepHoe

MOZennpoBaHue u

Aamn3aiiH. /Mp/

MpuknagHoe 7 10 MK-6
LBeToBeAeHMe U
(hyHKLMOHaNbHaA OKpacka
B NMPOMbILLIEHHOCTH.
LiBeToBoin Kpyr [eTe.
KoHyc OcBanbpga.
LiBeToBble coueTaHUA.
lMcmxonormnyeckoe
BO3JeiCTBME LiBETA.
CTaHpapT -3/IeMeHT
cuctembl. V13 nctopum
cTtaHgaptoB. CtaHAapT U
XY[L0OXeCTBEHHOEe
Hacnegue. MogaynbHas
cuctema. TpexmepHoe
MoJennposaHune u

Amn3aiiH. /Cp/

ni1
niz2n2.1
n2.2 N2.3

n2.4
31 32 33

ni1
niz2n2.1
n2.2 N2.3

n2.4
31 32 33

ni1
niz2nz2.1
n2.2 Nn2.3

n2.4
31 92 33

0

cTp. 5
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2.2 B3ammocBasb hopma-
(hyHKUMS, dopMma -
TexHonorus, gopma -
KOHCTpYKLUA, hopma -
maTepuan ¢ TOYKMN 3peHuns
LienecoobpasHoCTU U
rapmoHuu. /Tema/

BnnsHue yHKUNM Ha 7 6 MNK-6 niinz2.1 0
(hopMy NPOMBILLNIEHHOTO n2.2 n2.3
n3genns. n2.4
Bs3anmo3aBMcuMOCTb 21 32 33
(hOpMbl, KOHCTPYKLNKN 1

maTepuana.

TexXHONOrMYHOCTb hOpPMbI.
MpesMeTHbIR MUp
NOCTUHAYCTPUANBHOTO
obwectea. Cpefctea
An3aliHa, NoBbllWaK L ne
KOHKYPEHTOCNOCO6HOCTb
NMPOMbILLIIEHHOT O
nsgenund. /Nek/

dopmoobpasoBaHmMe B 7 6 MK-6 niinz.a 0
Aun3aiiHe. CoBpeMeHHbIe n2.2 n2.3
TeHAeHUMUN pa3BuTuUA n2.4
npegMeTHoro mupa. /Mp/ 31 32 33
MHXeHepHaa ncmMxonoruns 7 12 MK-6 niinz.i 0
N Hay4Hble OCHOBbI Nn2.2 n2.3
3ProHOMUKU B n2.4
mMalimHocTpoeHun. /Cp/ 31 32 33
/3avét/ 7 4 MNK-6 niin2.1 0
n2.2n2.3
n2.4
31 32 33

6. pOHA OLEHOYHbBIX CPEACTB

6.1. KOHTpO/IbHbIE BOMPOCHI 1 3afaHNA

1. TOHATMS TeXHMYecKas 3CTeTUKa, IPFOHOMIKA, CUCTEMA «Ye/I0BEK - OpyAue TpyAa - NMpPOM3BOACTBEHHAs
cpefa», NPOU3BOACTBEHHASA 3CTETHKA.

~No ok~ owdN

. icTopus cTaHoBNEHNA 1 pa3BUTUA UAEN TEXHNYECKOW 3CTETUKN,

. MoHATMe gn3aitH, ncTopus pasBuTuA AnsaiiHa, BUAbl AnU3aiHa.

. HanpaBneHus ansaiiHa; kommepueckme hopmbl aAn3aiiHa.

. MoHATME 0 CTUNe, XapaKTepUCTHKA HECKONbKUX (HEe MeHee TpeX) Ha Bbi6op.

. MpeaMeTHbIA MUpP, ero ponb B XKM3HM 06LLECTBA, eCTECTBEHHAA U UCKYC-CTBEHHAA cpeja.

. ®opma npeamMeTa, 4 BMAA NPOLLECCOB, ONpeAenstoLne 3aKOHOMEPHOCTM 06pa3oBaHns HOpMbI.
8.

Tpe6oBaHMs AM3aiiHa K NPOMbILIIEHHbIM U3AENNAM: 9KOHOMUYECKME, COLMalbHbIE, YTUANTAPHO-

(hYHKLMOHaNbHbIE.

9.

Tpe6OBava ,CI,I/I3aI7IHa K NPOMbILLINIEHHBbIM NU3AENNAM. 3PTOHOMWYECKNE, KOHCTPYKTUBHO-

TeXHO/IOTMYecKue, acTeTUYECKHUe.

10. OCHOBHble XapaKTepUCTUKM LiBETA C MO3NLMUIA NCUXMYECKOTO U NCMXO0-PU3NYECKOTO BIMSHUA Ha
yenoBeKa: CBET/N0Ta, APKOCTb, HACbILWEHHOCTb, YACTOTA TOHA W T.[.

11. MoHATME KOMNO3UL WS, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLMMI: NPUHLUN LLeNecoo6pasHOCTH.
12. MoHATME KOMNO3UL WS, OCHOBHbIE KOMMO3ULMOHHbIE MPUHLMUMbI: NPUHLKUN eaUHCTBA.

13. MoHATMEe KOMNO3UL WS, OCHOBHbIE KOMMO3ULMOHHbBIE MPUHLMIbLI: MPUHLUMN JOMUHAHTbI.

cTp. 6
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14. TToHATME KOMMO3MLUUA, OCHOBHbIE KOMMNO3ULMOHHbIE NMPUHLUUNBL: NPUHLUM FPYNNUPOBKMN.
15. TToHATME KOMMNO3ULMKN, OCHOBHbIE KOMMO3ULMOHHbIE MPUHUAMbI: AUHAMMW3M.
16. MMoHATME KOMMNO3MLUUA, OCHOBHbIE KOMMNO3ULUOHHbIE NMPUHLUUNBL: NPUHLLMMN PABHOBECUS.
17. TToHATME KOMMNO3ULNA, OCHOBHbIE KOMMNO3ULMOHHbIE MPUHLUMBI: NPUHLUN rapMOHUN.
18. icnonb3oBaHUe NPUHLUNOB KOMNO3MLUN B COBPEMEHHOI 3PrOHOMUKE U An3aiiHe.
19. CpepcTBa rapMmoHM3aLMn NPOCTPAHCTBA: CUMMETPUSA - aCCUMETPUSA.
20. CpepfcTBa rapMOHM3aLnM NPOCTPAHCTBA: HIOAHC - KOHTPACT.
21. CpepfcTBa rapMoHM3aLnMmM NPOCTPaHCTBA: METP - PUTM.
22. OCHOBHble BMAbl KOMMO3ULWIA, CXeMbl MOCTPOEHNUS.

6.2. TemMbl MUCbMEHHbIX PaboT
TeMmbl pedepatos:
1. VicTopusi pa3sBuUTUSA TEXHUYECKON 3CTeTUKN B Poccum 1 3a pybexom;
2. Copgep>kaHune v BHellHAs hopMa B TexHuKe. OCHOBbI KoMno3suuuu. Mponopunun n
NPoONopLUNOHaNbHOCTL. Buabl nponopuuii.
3. Macwtab 1 macwtabHoCTb. POPMbI MacCLITabHbIX CBA3e. MeTpuyeckne N pUTMUYECKUE PALbl
NMOBTOPHOCTM.
4. CummeTpua n acummetTpusa. CTaTUYHOCTL W AMHAMUYHOCTL. KOHTPACT M HI0aHC. 3pUTESIbHBIE UHO3UN.
5. MpuHUMNLI 1 MeTOANKA XYL,0XECTBEHHOI0 KOHCTPYUpoBaHUA. CTafum NpoeKTUPOBaHNS.
6. KauecTBo 1 atTectaymsa npogykunn. O606LeHHbI NOKa3aTeNb KayecTsa.

6.3. POHJ OLEHOYHbLIX CPeacTB
Mpunaraetcs.

6.4. MNMepeyeHb BUAOB OL,EHOUYHbIX CPEeACTB

TecTupoBaHue, BOMPOCHI K 3a4eTy.

7. YYEBHO-METOANWYECKOE N NH®OPMAUWMOHHOE OBECNEYEHWNE ANCUWNMNNHBI
7.1. PekomeHayemasa nutepatypa
7.1.1. OcHOoBHad nuTepaTtypa

ABTOpHI, 3arnasue WM3paTenscTBo, rog
N11  rpawvH AA MeTogonorua agnsaiH - NPOEKTUPOBaHUA 3/1EMEHTOB M.. ApxuTekTypa-
npeLMeTHON cpefbl (An3aiH YHUPULMPOBAHHBIX U C, 2004
arperaTMpoBaHHbIX 00bEKTOB): y4e6. nocobue
N1.2 nMoropenos B. AutoCAD: TpexMepHOe MOAeNnpoBaHue n ansaiH Cne6.: BXB-

MeTepbypr, 2004
7.1.2. JononHUTeNnbHasa nuTepaTypa

ABTOpHI, 3arnasue W3paTenscTBO, rog
N2.1 Wwumko 13 T. OCHOBbI An3aiiHa n cpefoBoe NPOEKTUPOBaHuE: y4yeb. M.: ApxutekTypa-
nocobue C, 2005

N2.2 Na3sapes E. H. [v3aliH mawuH n.:
MallnHOCTpOeHMe,
1988

Nn2.3  Amwupos HO. [. TexHONOrMYHOCTb KOHCTPYKLUMWN N34eNns: cnpaBovyHMK M.:
MallnHOCTpOeHMe,
1990

Nn2.4  3iunc A 1. MMOKpbLITUA N TEXHNYECKAs 3CTETMKA KueB: TexLiKa,
1971

7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTn ” NHTepHeT”

a1 KopoTteesa, J1. . OCHOBbI Xy40)KeCTBEHHOIO KOHCTPYMpOBaHuA: Y4e6HuK / KopoTteesa J1.U.,
AcknH Al. - Mocksa :HUL, MH®PA-M, 2016. - 304 c. (Bbicwee obpa3oBaHue: bakanaspwuar)
ISBN 978-5-16-009881-4. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/460731
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32  ToHuapos, M. 3. TexHNYecKas aCTeTUKa U IPrOHOMUKA NPN NPOEKTUPOBAHUMN MALLUH W
obopypoBaHus: YyebHoe nocobue / FoHuapos M.3., NlykmuHa U.K., Apanantok M.B. -
BopoHex:BI'ITY um. I.®. Mopo3osa, 2016. - 70 c. - TEKCT : 3NEKTPOHHbINA. - URL:
https://znanium.com/catalog/product/858553

33  CmupHoBa, J1. 3. VicTtopusa v Teopusa Au3aitHa/CmupHoBa/l.9. - KpacHosp.: CPY, 2014. - 224 c.:
ISBN 978-5-7638-3096-5. - TeKCT : 3NeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/550383

7.3.1 NepeyeHb NpOrpamMMHOro obecneyeHuns

7.3.1.1 NanoCAD 11 Plus [AKagemunyeckas nmueH3uns: cepuiiHblii Homep NC110P-07691 ¢ 09.09.2019
roga no 25.08.2021 ropa]

7.3.1.2 NanoCad Plus [/lnueH3n0oHHbIA HoMep NC100P-C58F952D441D-14987]

7.3.1.3 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIi KOHTpakT Ne 442019-004 ot 24.05.2019
CPOK fgeicTtema 3 rogal

7.3.1.4 Office Pro + Dev SL [FocygapcTBeHHbI 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]

7.3.2 TlepevyeHb NHPOPMALMOHHBIX CMPAaBOYHbIX CUCTEM
7.3.2.1 EpuHoe OKHO focTyna K MH(popMaLnoHHbIM pecypcam

7.3.2.2 NPBUNC

7.3.2.3 HayuHas anekTpoHHasa 6ubnmorteka eLIBRARY.RU

7.3.2.4 TexakcnepT

7.3.2.5 VHhopmaynoHHo-aHanntuyeckas cuctema SCIENCE INDEX

7.3.3 NepeyeHb 06pa3oBaTe/IbHbIX TEXHOMOTUI
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHWUECKOE OBECMNEYEHWE ANCLUUNNMNNHBI (MOA4YNA)
8.1 Aya. 201, 665830, r. AHrapck, 72 k8-, A. 19, yuebHblii kopnyc Ne 2. YuebHble ayauTopun ans
NpoBefAeHNA YHeOHbIX 3aHATUIA BCeX BULOB. TeXHUYECKMe CpefCcTBa 06yYeHUs: MynbTuMema
NpoekTop - 1 WT.; 3KpaH - 1wWT.; MOHMUTOP - 15 WT.; CUCTEMHbIA 610K - 15 WT.
CneumnanusnpoBaHHas Mebenb: y4ebHble CTOMbl CO CKambel - 12 WT.; KOMNbIOTEPHbIe CTOMbI - 15
L.

8.2 Ayp. 401, 665830, r. AHrapck, 72 kB-n, 4. 19, yyebHbIin kopriyc Ne 2. Ayautopun ans
CaMoCTOATENbHOM paboTbl. Cneynann3npoBaHHas Mebenb: Aocka (Menosas) - 1 WT.; cTON
KOMNbIOTEPHbIWA - 20 WT.; cTyn - 20 WT. TeXHUYeCKne cpefcTBa 06yyeHns: MynbTumema
npoekTop - 1 WT.; 3KpaH - 1 Wwt.; MOHO60K - 20 WIT.; KOMMJIEKC ayAN0 KOOHOK A
BOCMpou3BeAeHNs ayamo ¢anna - 1 wT.; 4OCTYN B UHTEPHET CO BCeX paboymx MecT.

9. METOAWYECKWNE YKA3AHUA ANA OBYYAK LW NXCA MO OCBOEHWIO
OucumnnnHa "TexHuMuyeckasa acTeTuka" OTHOCUTCA K (PaKyNbTaTUBHbLIM AUCLMUMIMHAM. TeopeTuyeckune
npeAcTaBfeHns CTYAeHT nonyyaeT B pe3y/ibTaTe U3yyeHUs Kypca IEKLUIA U CaMOCTOATENbHOM0 U3yYeHus
NNTEPaTYPHbIX UCTOYHUKOB (Y4eOHUKOB M y4ebHbIX NOCO6Ui). TeopeTnyecKkue npeacTaBieHns
3aKpennsalTCcsa B NpoLecce NPakTUYeCKUX 3aHATUIA U CAMOCTOSATENbHON paboTbl. TeKyL A KOHTPO/Ib
yCneBaemMoCTU M MPOMEXYTOUHas aTTecTayna SBNAETCA COBOKYMHOCTbIO faHHbIX MO YCNEeLWHOCTH
BbIMO/IHEHWA CTYAeHTOM TpeboBaHuMii paboyeil nporpamMmmbl 1 06pa3oBaTe/lbHOro cTaHAapTa, y4ebHoro
naaHa 1 BKKOYAET NoceLleHne NEeKLMOHHbIX U NPaKTUYECKMX 3aHATUIN B COOTBETCTBUN C pacnucaHuem
y4ebOHbIX 3aHATNIA. ObpasoBaTe/ibHble TEXHONOTMW: MEeTOL NPO6/1eMHOr0 U3N0XEHUS MaTepmana, Kak
NEKTOPOM, TaK 1 00y4vatoLnMCs; CaMOCTOATE/IbHOE YTeHMe 0byyaroLwmmMumca y4ebHon, yuebHo-
MeTOANYeCKOW 1N CNpaBOYHOW NUTepaTypbl U NOCNEAYIOLEE NCMOb30BAHNE NOJTYYEHHbIX 3HAHUI B
npouecce BbINOMHEHUS CaMOCTOATE/IbHbIX paboT. B TeueHMe npenogaBaHns LUCUUNAUHBI “TexHUYecKas
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3CTeTMKA” B KauecTBe (hopMbl TeKyLLei aTTecTaymm 06y4YatoLInXCs MCNO/b3yeTcs TeECTUPOBAHME.



MWHUCTEPCTBO HAYKM 1 BbICLLEIO OEPA30BAHUSA POCCUNCKOW ®EAEPALLNN

deaepanbHOe rocyaapcTBeHHOE 6H0KETHOEe 06pa3oBaTe/IbHOE YUpPEeXKAeHNE BbICLLETNO
obpasoBaHUA

«AHTapCKUI rocyAapCTBEeHHbIN TEXHNYECKUA
(®Pre0Y BO "AHITY", AHITY)

YTBEP

MpopekTop,

A.X.H., npodg. CTOMUHA
<« 06 » .

OCHOBbI MEANLMHCKNX 3HAHWNA

paboyas nporpamma AUCLMUNAUHBI (MOAYNA)

3akpenneHa 3a Kadeapoit IKONOrus n 6e30MacHoOCTb AeATENbHOCTU YeNoBeKa
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1L UESTN OCBOEHWA ANCUNTMTNNHDBI
1.1 ¢opmmpoBaHue y 6yaywinux 6akanaBpoB COBPeMEHHbIX 3HaHWIA N NPAKTUYECKMX HABbIKOB B
06/1aCTW CO3HATENIbHOTO OTHOLLUEHWS K CBOEMY 310POBbI 1 BOCMUTATh OTBETCTBEHHOCTb 3@ CBOE
3[10POBbE.

2.3A0AUYN
2.1 - pa3BUTb NOMOXMUTENbHbIE MOTMBALUMN COXPAHEHMWA U YKPENIeHUs COOCTBEHHOIO 340POBbA Yepes
OBMafieHne NpUHLMNamMmn 340p0BOro 06pasa XN3HW;
2.2 - 03HAaKOMWUTb CTYAEHTOB C OpraHM3aLMoHHbIMK (hOpMamMmn OTEYECTBEHHOIO 34paBOOXPaHeHUs 1
2.3 MefUUMHCKOro 06CcnyXmBaHus;
2.4 - opmupoBaTh NpeLCTaBNEHUSA O HaMboNee pacnpocTpaHeHHbIX 60/1e3HAX U BO3MOXHOCTAX UX
npeasynpexaeHuns;
2.5 - (opmupoBaTb CUCTEMY 3HAHWI O BAVAHUMN 3KONOTMYECKMX (DAKTOPOB Ha 340P0BbE YEeN0BEKA,;
2.6 - (hbopmmpoBaTb HaBbIKM MO YX04y 3a 601bHbIMK Ha [OMY;

2.7 - 03HAaKOMMUTb C Hanbosee YacTo BCTPEYAOLLMMMUCS HEOTOXHBIMU COCTOSAHUAMMW U NMPUBUTb
NpakTUYeCKNe HaBblKN OKa3aHUs AoBpaye6HOl MOMOLLM.

2.8

3. MECTO AnCumMnnnHbl B CTPYKTYPE OON
Limkn (pasgen) OOTT: ®TA.B.02
3.1 TpeboBaHUA K NpeaBapuTenbHON NOATOTOBKe 06yyaroLLerocs:
3.1.1 TpodunnakTuka coLmnanbHO-HeEraTUBHbLIX ABEHNN

3.1.2 be3onacHOCTb XWN3HeOeATeIbHOCTH

3.2 AWUCUMNAWHBLI N NPAKTUKW, AN KOTOPbIX 0CBOEHMWE JaHHOW AUCLUUNNNHBI (MOaYNs)
He06X0AUMO KaK MpefLlecTBytoLLee:

3.2.1 3aumTa BbIMYCKHOWN KBann(MKaLunoHHON paboTkl, BKAOYAsA NOArOTOBKY K NpoLeaype 3alinThbl 1
npoueaypy 3almnThbl

4, KOMMETEHUWMW OBYYAKOWEIOoCHA, POPMNPYEMBIE B PE3YJIbTATE OCBOEHWA
ancunnianHbl (MOAYNA)

YK-8: CnocobeH co3faBaTb M NOALEePXMUBaTb B NOBCEAHEBHOM XXU3HU U B NPOGecCUOHanbHOM
fAeAaTeNbHOCTU 6e30NacHble YCI0BUA XU3HeAeATeIbHOCTU ANA COXPaHEHUSA NMPUPOLHON cpeabl,
obecneyeHus ycToM4MBOro pa3BnTns obLiecTsa, B TOM YMCNe NPU yrpo3e U BOSHUKHOBEHUY
4ype3BblYalHbIX CUTYaL N N BOEHHbIX KOH(M/IMKTOB

3HaThb:

YpoBeHb 1 TMpuHUMNbI, CpeacTBa, MeToAbl obecrnedyeHUss 6e30MacHOCTU M COXPaHEHUS 340POBbA
npv B3aMMOLENCTBMM 4YenoBeKa C pa3INYHOM Cpefoil 06uTaHns, B TOM YMCNEe B YCNOBUAX
ob6pa3oBaTefnibHOW Cpeabl

YpoBeHb 2 OCHOBHblE CMOCO6bLI COXpaHeHUs 340POBbA 00yyarOLMXCA

YpoBeHb 3 dPakTOpbl, CUMNTOMATUKY W NPOPUNAKTUKY  HEOT/IOXHbIX COCTOSHUI 4Ye/noBeka Ha
pa3HbIX 3Tanax OHTOreHesa.

YMmeTb:

YpoBeHb 1 MAEHTUMULMPOBATL U NMPOPUIAKTUPOBATL HEraTUBHbIe BO3AeNCTBUA Cpelbl 00MTaHUSA
eCTeCTBEHHOr0 W aHTPOMOreHHOro MPOUCXOX/AEHUSA, OLEHMBAas BO3MOXHbIE PUCKU
NoAB/IEHUS ONacHOCTEM W Ype3BblYaliHbIX CUTYaLNiA, B TOM Yncie B 06pa3oBaTe/ibHOM
cpegze.

YpoBeHb 2 NpakTUYecKue HaBblKM MO 06ecrnevyeHMto 6e30MacHOCTM B OMacHbIX CUTyaLuax
MOBCEHEBHON >XWM3HW W B YpPe3BblYANHbIX CUTyaLMAX pPa3HOro xapakrepa, B TOM
yncne B obpa3oBaTenbHOW cpeje.

YpoBeHb 3 CMoCo6bl OKa3aHWS MepBOli MOMOLLM NPU HEOTNOXHbIX COCTOSIHUSIX B LIENSX

cTp. 3
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npefoTBpaLLeHNS 3HAYMTEIbHOTO M JONTOCPOYHOI0 BO3AECTBUS Ha PU3MYECKOEe U
MCUXUYECKOe 3[10POBbE YeNOBEKa.

Bnagets:
YpoBeHb 1 HaBblkaMu ob6ecriedyeHnss 6e30MacHOCTU XU3HEAEeATENbHOCTU, a TakXe HaBblKaMu

COXpaHeHWa N yKpenieHus 340pOBbA 00yvalolWmUXcs B YCNOBUAX 06pa3oBaTeNbHOWN,
TPYAOBOW, PeKpeaTUBHOW W MNOBCeAHEBHOM [LeATeNIbHOCTH

YpoBeHb 2 HaBblkaMu cO34aHUs KOM(OPTHOW (HopMaTuBHOM) 1  6e3onacHO ob6pasoBaTesibHOMN,

TPYAOBOW, peKpeaTUBHOW N ObITOBOW Cpefbl 06UTaHUSA.

YpoBeHb 3 MeTogamy rpaMOTHOFO MPaBW/IbLHOTO aHann3a BUAa HEeOT/IOXKHOTO COCTOSIHUS OpraHM3ma u

crnoco6amy OKasaHWs NepBoi NOMOLLLK

B pe3ynbTaTe 0CBOEHUS ANCLUNANHBI 06yYatoLWUIACS AONXKEH

4.1
411

4.1.2
413
414

4.2
421
4272
423
424

4.3
43.1

4.3.2

4.3.3

Kog

11

3HaThb:

- pacKpbiBaeT OCHOBHble MPUHLMNbI, CPeACTBa, MeToAbl 06ecrnevyeHns 6e30MacHOCTU U
COXpPaHEeHWs 340p0OBbSA MPU - B3aMMOLENCTBUN 4YesioBeKa C Pas3/IMYHON Ccpefoi obutaHus, B
TOM u4mncne BYCN0BUAX 06pa3oBaTenbHON cpeabl;

- XapaKTepun3yeT OCHOBHbIECMOCOObI COXPaHEHWUS 340pOBbA  00YyYaKOLMXCA B YCNOBUAX
obpa3oBaTesnibHOW cpefbl;

- XapakTepn3yeT Mepbl MPONNAKTUKN HEOTIOXKHbIX COCTOSIHWIA YeN0BeKa Ha PasHbIX 3Tanax
OHTOreHesa

YMeThb:

- aHaNM3MpyeT U OLEHMBaeT BO3MOXHbIE PUCKW MOSAB/IEHWS ONACHOCTEW U Ype3BblYaiHbIX
CUTyaumin, B TOM Yncne B ob6pasoBaTe/ibHON Cpese;

- MPUMEHAET MNpaKTUYeCcKne HaBblKM MO 0b6ecnevyeHno 6e30MNacHOCTU B OMACHbIX CUTYyaUUAaX
MOBCELHEBHON >XW3HM N B Upe3BblYaiiHbIX CUTyaLMAX pa3HOro xapakTepa;

- OCyLLecTBNsieT BbIGOP LenecoobpasHOn AesATeNbHOCTM HanpaB/ieHHON Ha COXpaHeHue U
yKpenseHne 340p0oBbs 00y4yaroLmxcs

Bnapgetb:
- UCMOJIb3YeT OrpefenieHHble HaBblKW, HAMpPaB/eHHbIE HA COXPAHEHUA W YKpernseHus
300POBbSA;

- AEMOHCTPMPYeT HaBblKM CO3[aHUS KOMMOPTHOI cpedbl 06MTaHWA Ha OCHOBE HOPMATUBHbIX
AOKYMEHTOB;

- AEMOHCTpMPYeT CNocobbl OKasaHWsA NMepBOi MOMOLWLM B 3aBUCMMOCTM OT BMAA HEOT/IOXHOTO
COCTOSIHUSI OpraHM3ma.

5. CTPYKTYPA U COAEPXAHWE ganCcunnimHbl (MOAY NA)

cTp. 4

HanmeHoBaHue pa3genos n1  Cemectp/ Yacos KomneteH- Jintepatypa WHTe [MpumeyaHue
3aHATUA Tem /Bug 3aHATUA/ Kypc Luun pakKT.

Pasgen 1 OcHosbl
MEAVLMHCKUX 3HaHWiA, 0bLLme
MOHATUA 1 ONpeseneHns
OCHOBHbIE NOHATUA B
061acTn MeANLMHCKNX
3HaHWiA. /Temal/

VicTopnyeckne 0CHOBbI 6 3 YK-8 ni1.12n2.2n 0
MeAMNLNHCKOW 3.14
HayKku.lMToHATUE © a1
CYLWHOCTb

300p0BbsA.O6pPa3 XN3HU K
3poposbe /lek/
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2.1

2.2

3.1

O6yuyeHne BbISBNEHUIO
rNaBHbIX akTopsbl
300poBba. OueHUTL
(hakTopbl, yXyALWwaroLme
cocTtosiHue 380poBbsa /Tp/
MoaroToBka,
CamMoCTOoATENbHOE
N3y4YeHNe HEKOTOPbIX TEM,
Bonpocos/Cp/

Pa3pen 2. 300poBbe,
npeaoone3Hb, 601e3Hb,
npogmiakTnKa

lMoHATMA 300p0BbLE,
npen6onesHs,
npoghnnakTunka,
NcuxXmnyeckoe

3popoBbe /Tema/
Mcuxmnyeckoe 340p0BbE.
Crpecc /Nek/

MuTaHne n 340poBLE.
MpuHLMNBI
paunoHanbHOro

nutaHua. /Mp/
MoaroTtoBka,
camocToATe/IbHoe
N3yyYeHne HEKOTOPbIX TEM,
Bonpocos /Cp/

OCHOBbI 00U el
naTonornm.

[Tema/

O6y4yeHne HaBblKaM No
BbISIB/IEHNIO
naToNorn4ecKmx
COCTOAHUNI.ONpeaennTb
nepuogbl 6onesuun. /Mp/
MoaroToBka,
camoCTOATe/IbHOe
N3yYeHne HEKOTOPbIX TeM,
Bonpocos /Cp/

Pa3gen 3. OpraHu3aums
34paBoOXpaHeHns

Mogenn opraHumsawnm
3apaBooxpaHeHus. /Tema/
CpaBHeHMe 1 OLeHKa
HOPMAaTMBHO-MNPaBOBbIX
6a3 B pas/InyHbIX MOAENAX
3apaBooxpaHeHus /Mp/

MoaroToBka,
CcamoCTOoATe/NbHOR
N3yyYeHne HEKOTOPbIX TEM,
Bonpocos /Cp/

6 2 YK-8
6 1 YK-8
6 2 YK-8
6 2 YK-8
6 1 YK-8
6 2 YK-8
6 1 YK-8
6 2 YK-8
6 1 YK-8

n1.2n2.1n3
2
al

Nn1.9Nn2.4N3
19
a1

n1.1n2.1n3
2
a1
n1.2n2.1n3
2
al

N1.10/12.4N
3.7
)

n1.2n2.1n3
A7
a1

n1.9n2.3N13
19
)

N1.10/12.31
3.12
al

ni.11nz2.1n
3.15
)

cTp. 5
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3.2

4.1

4.2

CaHuTapHo-
3aNMAEMUONOrnYeckoe
6narononyuue
HaceneHus /Tema/

CoBpemeHHas OLeHKa
ponn BcemupHoii
opraHusawum
30paBO0OXpaHeHUs n ee
BK/1a[ B OXpaHy 340p0BbSA
HaceneHms. Tembl,
npob6aemaTumka un
MHOFOrpaHHoCTb
fesatensHocTn BO3 B
pasHbIX CTpaHax

mupa. /Mp/

MoaroToBka,
caMmocToATeNIbHOe
N3yyeHne HEKOTOPbIX TeM,
Bonpocos /Cp/

Pasgen 4. Skonorva n
3[10pOBbE YesioBeKka. bonesHu
LmBMUM3aLLMN

300pOBbLe YenioBeKa B
YCNOBUAX COBPEMEHHOW
aHTPOMOTEXHOTeHHOW
Harpysku /Tema/

JK0/10ro3aBNUCUMbIE
3abonesaHus. ictopus
BO3HUKHOBeHMA. X BKNaf
B 3a60/1€BaEMOCTb,
WHBaNMan3aLUmo u
CMepTHOCTb. /J1ek/

CoBpemeHHble
3K0/10r03aBUCUMbIX
3aboneBaHunin (nyyesas
60/1e3Hb, 60/1€3Hb
MwuHamara, 3HAeMUYecKnx
300, Kapuec, (poopo3 K
T.4., AMOKCMHOBOE
OoTpaBneHue n T.4.).
anungemuonorus,
naToreHes, KInMHUKa,
TeyeHwue,

npogunaktuka. /Mp/
MoaroTtoBka,
caMocCToATeNIbHOe
N3yyYeHne HEKOTOPbIX TEM,
Bonpocos /Cp/

bonesHu

umeunusaumnm /Tema/

YK-8 nia
n1.8n2.2n3
13
a1

YK-8 ni1.9n2.1n3
T
a1

YK-8 Nn1.8N2.3N13
1
)

YK-8 N1.6N12.4N3
1
)

YK-8 N1.13712.1N
31
a1

0

cTp. 6
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4.3

OxXupeHue.
MMnepToHnyeckas
60n1€e3Hb.
ATepocknepos.NBC.
CaxapHblin gnabert. Pak.
Annepruyeckue
3abonesaHua /Nek/

OueHKa (hakTOpoB puUcKa B
pasBuTUK 6onesHel
umsunusaummn /Tp/

MoaroTtoBka,
caMmocToATeNIbHoe
N3yyYeHne HEKOTOPbIX TEM,
Bonpocos /Cp/

MoHATMe 06
3ANMAEMUYECKOM npoLecce
NHEKUNOHHBIX
3a60/1eBaHN, Mepbl
npounakTukun. /Tema/

WNH(peKLMOHHBIE 1
HEMH(EKLMOHHbIe
60M1e3HM, NHTEHCUBHOCTb
pacnpocTpaHeHus
NH(EKLNOHHbIX
60ne3Hein.CoBpeMeHHble
yrpo3bl pacnpocTpaHeHus
NHEKUNOHHBIX
3aboneBaHunin (peasibHble 1
BO3MOXHbIe). Mepbl
npogunakTuku. /Nek/

AHanu3 pacnpocTtpaHeHns
3ANNAEMUYECKOT0
npouecca (B0 BPEMEHU U
Nno TeEPpPUTOPUAM).
HekoTopble 13
NHEKUNOHHBIX
3aboneBaHuni, nx
ANNAEMUONOTUA, KINHUKA,
TeyeHue, mMepbl
npogunaktuku. /Mp/

MoaroTtoBka,
camocCTosTe/IbHOe
N3y4YeHne HEKOTOPbIX TeMm,
Bonpocos /Cp/

MoHATNE 06 UMMYHUTETE
n ero supgax. /Mek/

MoaroTtoBka,
CamMmoCTOATE/NbHOR
N3y4YeHne HEKOTOPbIX TEM,
Bonpocos /Cp/

Pasgen 5. [loBpayebHas
HEOT/IOXKHas MOMOLLb

YK-8

YK-8

YK-8

YK-8

YK-8

YK-8

YK-8

YK-8

n1.6012.11n3
T
al

N1.3N2.3N13
.6
a1
Nn1.3N2.113
19
al

Nn1.512.313
9
al

n1.2n2.1n3
9
a1

Nn1.13n2.3N1
3.6
a1

n1.5n2.1n3
5
a1
n1.9Nn2.3N13
3

0

0

0

0

0

0

0

0
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5.1 HeoTnoXHble COCTOSAHUS
pa3IMyYHbIX CUCTEM,
opraHoB yeno.eka. /Tema/

[MOHATNE O HEOT/IOXHbIX
COCTOSIHUAX Pa3/INYHbIX
CUCTEM, OpraHos,
NPUYUHBI N (HaKTOPbl KX
Bbi3blBatoLme. /J1ek/

OueHKa (haKTOpOoB pucKa
HEOT/I0XHbIX COCTOAHUIA U
NX ocnoXKHeHui /Mp/

MoaroToBka,
caMocToATeNbHOe
N3yyYeHne HEKOTOPbIX TeM,
Bonpocos/Cp/

5.2 [MepBas nomolLLb npu
HEOT/IOXHbIX COCTOAHUAX
(wok, konnanc, 06MoOpOK,
KPOBOTEYEHME,
nepenomsl). /Tema/

TeopeTnyeckne OCHOBbI
OKa3aHuWs MnepBoi NomoLLK
NPV HEOT/IOXKHbIX
coToAHMAX (LLOK.10
Konnanc, o06MOopoK,
KPOBOTEYEHME,
nepesiomsl). /Jlek/

[MpaKTnyeckne OCHOBbI
OKa3aHus rnepsoi
nomowin. OueHka
COCTOAAHWNA OpraHu3ma,
(hYHKLMOHMpPOBaHUe
opraHos u cuctem. /Mp/

MoaroToBka,
CamoCTOATE/NbHOR
N3yyYeHne HEKOTOPLIX TEM,
Bonpocos /Cp/

5.3 KpoBoTeyeHus.
Mepenombl. Oxoru.
O6MOpOXeHUS.
[Temal

TeopuTtnyeckue
npefcTaBneHns o Tmnax
KPOBOTEUEH WA,
nepenomoB, 0Xorax,
obmopoxeHuia. /Nek/

MMpakTnyeckne BonNpochl
OKa3aHuWs MnepBoi NomoLLK
Npu KPOBOTEYEHUSAX,
nepesiomax, 0Xorax,
obMopoxeHusx. /Mp/

6 1 YK-8 ni.11nz.2n 0
3.11
CX]

6 1 YK-8 N1.1212.21N 0
3.8
33

6 4 YK-8 n1.7n2.3N3 0
5
33

6 1 YK-8 Nn1.6102.3N13 0
5
32 33

6 1 YK-8 N1.3N2.3N13 0
4
32 33

6 4 YK-8 ni1 0
n1.7n2.3N3
.10
32 33

6 1 YK-8 Nn1.8N2.3N13 0
.16
32 33

6 1 YK-8 Nn1.202.3N3 0
19
32 33

cTp. 8



Y 15.03.02_TM-22-1,2,3,4.plx ctp. 9

MoaroTtoBka, 6 4 YK-8 N1.712.113 0
camocCToATeNbHOe 16
N3y4yeHne HEKOTOPLIX TEM, 32 33
Bonpocos/Cp/

5.4 HecuacTHble cnyyau
(yTonneHwue,

3N1eKTpoTpaBma, Tena0BOW,
COJIHEYHbIN yaapsl,
o6mopok). /Tema/

TeopnTMYECKNE OCHOBBI 6 1 YK-8 N1.6112.113 0
no BOMpOCaM OKa3aHuA 18
nepBoi nomoLn npu 32 33

HecYacTHbIX
cnyyasax /Nex/

MoaroToBKa, 6 4 YK-8 Nn1.3102.313 0

camMocCToATe/IbHOE 18

N3yYeHne HEKOTOPbIX TEM, 21 92 33

Bonpocos /Cp/

[3ayéTt/ 6 4 YK-8 0
21 32 33

6. PpOHA OLUEHOYHbLIX CPEACTB

6.1. KOHTpPO/ibHbIE BONPOCHI 1 33aHuns
®OopMbl MPOMEXYTOYHOI0 KOHTPONA
MPOMEXYTOUYHbIA KOHTPONb 3HAHWI CTYIEHTOB OCYLLECTBNAETCSA B (DOPMe KOHTPO/IbHbIX paborT.
MepeyeHb 3afaHN NS MPOMEXYTOYHOTO KOHTPONSA 3HAHWU
1. OnemeHTbl 340pOBOr0 06pa3a XM3HW cnegyroulme:
a) pauunoHanbHOe NUTaHKE;
6) oTCyTCTBME BPEAHbLIX MPUBbIYEK;
B) 3aHATUA (PU3NYECKOW KYNbTYPOIA;
I) paLMoHanbHbIA pexum Tpyaa n oTabIXa.
2. YpOoBeHb 30p0BbS 3aBUCUT OT 06pasa XU3HU Ha:
a) 10%;
6) 20%;
B) 40%;
r) 50%.
3. OCHOBHbIM UCTOYHMKOM 0Aa ANS Ye/loBeKa ABNAETCA:
a) nuwa;
6) BO34YyX;
B) BOJaA.
4. OCHOBHbIM UCTOYHUKOM (hTOpa A4/1A YenoBeKa ABNAETCH:
a) nuwa;
6) Boja.
5) ButamnHa «C» coAepXxutca 60/blle BCEro B:
a) Kanycre;
6) MOpPKOBMU;
B) YUEPHOWN CMOPOAVHE;
r) WWMNOBHUKE.
0) Mpwn Npokone nanblia UHBEKLMOHHOW UINOA HEO6X0ANMO:
a) BbigaBnTb Kanno Kposu, o6paboTtatb 70% CNUPTOM, BbIMbITb PYKU C MbIJIOM;
6) O6paboTaTb MecTo nNpokona 70% cnupToMm;
B) BbIMbITb PyKW C Mbl/IoM, 06paboTatb 70% cnupTom;
) BbIMbITb PYKU C MbI/IOM;
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7) Lenb fassiuieli NOBA3KK:

a) Co3faHne HeNOABMXXHOCTU U NOKOS A1 OpraHa unu 4actu Tena;

6) OcTaHOBKa KPOBOTEYEHWS;

B) icnpaBneHne NaToNorMyYeckoro nosioXXeHus 4yacTu Tena;

r) MpoyHaa ukcaumns neKapCTBeHHbIX NpenapaTtoB K paHe;

n) MpepynpexaeHne BTOPUYHOTO MHMPULMPOBAHMUSA paHbl.

8) bwuonormnyeckas ponb yrnesofoB COCTOUT B TOM, YTO OHMU:

a) ABNATCSA UCTOYHUKOM 3HEPruu;

6) UrparoT 3alUTHYO POfb;

B) ABNAKOTCA UCTOYHUKOM BUTAMUHOB.

9) [N HanoXeHus NPOCTOM (3aLMTHO) NOBA3KM UCMO/b3YHOT:

a) MapneBblil GUHT;

6) MTMNCOoBbIN BUHT;

B) KOCbIHKY;

r) Tpy64yaTbiii TPUKOTaXHbIA OUHT;

0) JleikonnacTtblpb.

10) TMMpu HenpAMOM Maccaxke cepLa y B3pOC/bIX rpyAnHa LO/HKHA CMeLwaTbCa Crepen Hasaj Ha:
a) 1-2 cm;

6) 4-5 cm;

B) 7-8 cwMm;

r) 10-11 cwm;

n) 12-13 cwm.

11) 3anageHue A3blKa yCTpaHAETCA:

a) 3anpokunabiBaHWeM F0/I0Bbl Ha3aj,

6) BblABMXEHNEM BMepes HKHEWN YentocTy;

B) MpuBegeHnem noabopoaka K rpyanHe;

) YCcTaHOBKOW B pOTOr/I0TKe BO34YXOBOAA;

4) OTKpbIBaHWMEM MOMIOCTU pTa.

12) Tpu3HaKW KNIMHUYECKOW CMepTK:

a) LLnpokue 3payku ¢ OTCYTCTBMEM UX peakLMmn Ha CBET;

6) OTcyTCTBME CO3HAHUS;

B) PasnnyHan WwWmpuHa 3payKos;

r) OTcyTCTBMe Ny/ibCa Ha COHHOW apTepuu;

[) OcTaHOBKa [blXaHuA.

Mpwn HanucaHuy TectTa HEO6XOAMMO AaTb OTBEThI HA ABafLaTb BOMNPOCOB. Bonpockl ABNAKTCA 3aKPbITbIMU,
1 HafZo BbIGpaTb MpaBuU/IbHbLIA OTBET U3 MPeACTaB/EHHbIX BapuaHToOB. BpeMsa npoxoxaeHus Tecta
coctaBnset 40 MUH. 111 UTOrOBOIN OLEHKM Y4eOHOW LeATeNbHOCTU CTYAEeHTOB PEKOMEHAYeTCs
cnefytouiee COOTBETCTBME MEXAY MPOLEHTHOM N NATMOANbHON CMCTEMaMU OLEHOK:

OueHka lpoueHT BbIMOMHEHNA TecTa, %

«OT/INYHO» 100-85

«XOPOLLO» 80-75

«Y[l0B/IETBOPUTENBHO» 70-60

«He Y[0BNeTBOPUTENLHO» MeHee 60%

®OopMbl UTOrOBOrO KOHTPO/IS

NTOroBblii KOHTPO/Ib - 3aYeT.

MepeyeHb BONPOCOB UTOrOBOI0 KOHTPO/A 3HAHUIA

1. 310poBbe: onpefeneHvie NOHATUA, BUAbI, PAKTOPbI, YKPEMIAKOLLNE 340P0BbE, U (PAKTOPbI PUCKa.
2. MepBas MeANLUHCKAs MOMOLLb: ONpefeneHne NOHATUSA, 3Ha4YeHWe NepBo MeAULMHCKON Mo-MoLK,
3aflaun 1 npaBusia oOKasaHus.

3. TpaBMatum3m: onpegeneHue, suabl. Mepbl NPoUNaKTUKKN TpaBM ¥ nepBas MeAULUHCKAs NO-MOLb Npu
HUX.

4. 3aKpbITble NOBPEXAEHUS: YIWMNG, pacTsXKeHMEe 1 pa3pbiB CBA30K, BbIBUX, NepenomM. 3aKpbiTble
MOBPEXJEHNA OPraHoB rpyAHOM KNeTKW, GPHOLWHON nonoct 1 mosra. CUMNTOMbI, OKa3aHue rnepsoii
MEeANLNHCKON MOMOLLN.

5. OTKpbITble NOBPEXAeHUS (paHbl): onpejeneHne, Knaccupukalms, 0OCHOBHbIE OC/TOXHEHUA. CUMMTOMbI,
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OKasaHue MnepBoi MeAULMHCKON nomoLin. MoHATUe 06 acenTuKe U aHTUCENTHUKe.

6. TpaHcnopTHas MMMobOMNM3aLmsa: o6 Me CBeLeHNS, NOKa3aHUA, OCHOBHbIE NpaBuia U CpecT-Ba.
TpaHcrnopTHas UMMOGUIN3ALUA NPU NOBPEXAEHUAX Pa3INYHbIX YacTen Tena.

7. CUHLPOM ANUTENbHOTO CAaB/EHUSA TKaHel: onpejesneHve, Nepuosbl, CTENEHN TKECTU. AN-TOpUTM
OKa3aHUs NepBoi MeAULUHCKON MOMOLLM.

8. KpoBoTeueHue: onpegenexHve, Knaccugukaums; Buibl 0OCTaHOBKM KPOBOTEYEHUS; CMOCOObLI BpeMeHHOM
OCTaHOBKMW KPOBOTEYEHMUS.

9. PeaHumauus: onpegeneHne NOHATUA, TMNOKCUA KaK rMaBHbI hakTop ymupaHus. Buabsl cMepTy,
npusHaku. NokasaHna K peaHMmaLumu, NpoTuBoNnokKasaHua. MNMpaBuna u TEXHNKa HEMNPAMOro Maccaxa
cepaua v MMBJ1 «n30 pta B poT (HOC)». OWNBKN N KOHTPOMb peaHnMaLuu.

10. MprMeHeHMe fleKapCTBEHHbIX CPeACTB: onpejeneHne 4o6pokavyecTBEHHOCTY iekapcTsa. MyTu
BBEAeHWNA 1IekapcTB. NHCTPYMEHTbI AN UHbEKLMIA, BUAbI MHBbEKUMA. MecTa U TeEXHWUKA YKO/I0B, OLINOKN 1
OC/IOXXHEHUSA MHBEKLMWIA.

11. Annepruyeckume peakumm Ha BBefeHVe NeKapcTs. ANropuTM okasaHUs nepBor MeAULMHCKON nomowm.
12. SnemeHTbl yX04a 3a 60/1bHbIMY (TEPMOMETPUSA, METOANKA OMPEAENeHNs Nynbca U AbiXaHus, N3MepeHune
apTepunanbHOro AaBneHus, NPUMEHEeHKe Ny3bips CO NbA0M, COrpeBaloLLnX KOMMNPeC-CoB: MoKasaHus,
MPOTMBOMOKAa3aHWA, TEXHUKA).

13. TyTn nepegayuun MHpeKLUN 1 pacnpocTpaHeEHUS ee B OpraHu3Me.

14. IMMyHONpOUIaKTUKa.

15. lMepBasd MeguLMHCKAsA NOMOLLb NPWU OCTPbLIX OTPAB/IEHUAX aIKOrofieMm.

16. MNepBad MefULMHCKasa MOMOLLb NPU OTPaBIeHUN IeKapcTBamu.

17. MepBas meguuMHCKas NOMOLLb NpY OTpaBneHUN npenapaTaMmm 6bITOBOIN XUMUN.

18. MNepBasd MefULMHCKas MOMOLLb MPX OTPaBIeHUN HAPKOTUYECKMMWN Y TOKCUUYECKUMM BELLE-CTBAMM.
19. MepBas MegnLMHCKaA NOMOLLb NPY NOPaXKEHUN 3EKTPUUYECKUM TOKOM U MOSTHUER.

20. MepBasa MeAnLMHCKasA NOMOLLLb MPU 0XKOrax: TePMUYECKNX, XUMUYECKUX. CTENeHN 0>KOros.

21. MNepBaa MeAULMHCKAA MOMOLLb NPU OTMOPOXEHUAX, 3aMep3aHum. YeTbipe CTerneHn OTMOPO-XKEHUS.
22. lepBasa MeAnLMHCKasA NOMOLLLL NPW YTONNEHWU, YOYLLIEHUN,

23. lNepBas MefULMHCKAA MOMOLLb NPW TENJI0BOM U COJIHEYHOM YyAapax.

24, MepBasa MeANLMHCKasA NOMOLLLb MPU YKYCax XUBOTHbLIX Y HACEKOMbIX.

25. MepBasa MefMUMHCKas MOMOLLb MPU MHOPOLHbLIX Tenax pas/IMyHbIX OpraHos (CMyX0oBOro NpPoxofa,
Mos0CTM HOCa, POTOBOM NOJSIOCTU, FOPTaHW, Tpaxen, 6POHXO0B, XEeNyLOYHO-KULWEYHOTr0 TpakTa, rnasa).
26. JeTckne MHpeKUNN N NX NPoPUIaKTUKa.

27. OCHOBHble (PaKTOPbl PUCKa B Pa3BUTUM BONIE3HEN LUBUINU3ALUN.

28. MunTaHne Kak hakTop pMcka B COMaTMUYECKOM 340pOBbe pebeHKa (6eNKOBOE ronojaHue, rv-
neprinkemMmnyeckoe).

29. BnivsHuWe HacneACTBEHHbIX 3a60/1eBaHMiA Ha (hHOPMMpPOBaHME 340POBOr0 HaceneHus. Posb
9KONIOTNYeCcKNX hakTopoB PUCKa B NCUXOCOMATUYECKOM 34,0POBbE COBPEMEHHOIO Ye/I0BEKaA.

30. 3KoNOrns 1 340poBbe. 3arpsasHeHre OKpy>XKatoLLen cpefbl. Xummsaumsa obita.

31. OCHOBHbI€ OLINOKN B MMTAHUN COBPEMEHHOIO YesioBeKa U 60/1€3HU C HUMU CBSI3aHHbIE.

6.2. Tembl MMCbMEHHbIX paboT
Mpumepbl TeM pedepaTos:
1. O6pa3 Xn3HU 1 300poBbe. [NaBHble (haKTOPbl 340POBbLA.
2. MutaHne n 3g0poBbe. MPUHUUMBLI paLnoHaNbHOTro NUTaHuS.
3. ButaMuHbl.
4. MVNKPO3/IEMEHTHI.
5. UmMyHnUTET. UIMMYHHaa cuctema. Buabl UMMyHUTETA.
6 Oco060 onacHble MH(EKUMK (YyMa, XOonepa, cubmupckas s3ga).
7 BNU-nHpeKUmnA: noHATME, NYyTU nepegayun, npopunakTuka.
8 Tsaxenole meTannbl. ICTOUHUKK. BivsaHue Ha opraHusm. lMpodunakTuka.
0. Mectmunabl. NcTouHNKK. BnusHue Ha opraHu3m 4venoseka. MpodgunakTumka.
10. Hutpatbl. ICTOYHUKN. BnnsHMe Ha opraHunsm yenoseka. MNMpodmnakTuka.

11 [OnokcuHbl. icTouHUKN. BnuaHue Ha opraHusm 4esnoBeka. MNpodunakTuka.
12. bosiesHn ymsunmsauun.

13. 340poBbIA 06pa3 Xn3HU. MponnakTuKa BpPeAHbIX MPUBbIYEK.
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6.3. DOHJ OLEHOYHbLIX CPEeAcTB

®OH/, OLLEHOYHbIX CPeACTB NpunaraeTcs.

6.4. MepeyeHb BUAOB OLEHOYHbLIX CPELCTB

KoHTponbHble paboThl, pedepat,TeCTOBbIE 33JaHNA, 3a4eT.

cTp. 12

7. YYEBHO-METOANWYECKOE N NH®OPMALUWMOHHOE OBECNEYEHNE ANCUUNMNNHBI

nii

ni.z2

nL3

nia

nLs

ni.e

niv

nLs

nLo

n1.10

nii1

ni.12

Nn1.13

nz.1

n2.2

ABTOpHI,
ApTioHuHa I, T1.,
MrHaTtbkoBa C. A
by6HoB B.I'.,
by6Hosa H.B.
Cbiues HO. H.

ApTioHuHa I, T1,,
MrHaTtbkoBa C. A

AnaHaceHko I". /1.,
MonoBa J1. A
>Xwunos 1O. 4.,
KyueHko .U,
Hasaposa E.H.,
Xwunos KO.A.
Mpokotees B. P.,
AnaHaceHko b. I,
Knpunwok U. T,
ManaHuesa . .,
ViBaHoB A. H.

BaiiHep 3. H.

ApTioHuHa I, T,
MrHaTtbkoBa C. A

by6HoB B.I'.,
by6Hosa H.B.

ApTioHuHa I". 1,
MrHaTtbkoBa C. A

AnaHaceHko I". /1.,
MonoBa /1. A

BaiiHep 3. H.

ABTOpHI,
COKOBHS-
CemeHoBa L. U.
MpoTacos B. @.,
MonyaHoB A B.,
MpoTtacos B. ®.

7.1. PekomeHagyemasa nuTtepaTtypa
7.1.1. OcHOBHad nuTepartypa
3arnasue
OCHOBbI MeANLNHCKNX 3HAHWUI: 340p0OBbe, 60/e3Hb, 1
06pa3 XMn3HKU: yueb. nocobue

OCHOBbI MeUUNHCKNX 3HAHWIA: y4eb.-npaKT. nocobue

Be3onacHOCTb XW3HeLeATeNIbHOCTY B YUPe3BblYaiHbIX
cuTyaumax: yyeb. nocobue

OCHOBbI MeANLNHCKNX 3HAHWUI: 340p0OBbe, 60/E3Hb, 1
06pa3 Xn3Hu: y4eb. nocobue

MegunumnHckasa Basneonoruns

OCHOBbI MeJMKO-6MONOTMYECKUX 3HAHUI: YHeOHUK

Pa6oTa (henbaLiepa CKOPO/ NOMOLLM

OCHOBbI MeMLMHCKUX 3HaHWIA 1 340p0BOro obpasa
XKU3HU: YYeOHUK

OCHOBbI MeANLNHCKNX 3HAHWUI: 340p0OBbe, 601E3Hb, 1
o6pa3 Xn3Hu: y4yeb. nocobue

OCHOBbI MeUUNHCKNX 3HAHWIA: y4eb.-npaKT. nocobue

OCHOBbI MeANLMHCKNX 3HAHWIA: 310POBbE, 60NE3Hb, U
06pa3 XMn3Hu: y4eb. nocobue

MegunumnHckasa Basneonoruns

OCHOBbI MefMLMHCKUX 3HaHWIA 1 340p0BOro obpasa
XU3HU: YUYeOHNK
7.1.2. JononHnTenbHaa nuTeparypa
3arnasue
OCHOBbI 340p0BOro 06pasa Xn3HKU 1 nepsas
MeLMUMHCKaa nomoLyb: y4eb. nocobue
3Konorug, 340poBbe M NPMPoOAONonbL3oBaHme B Poccum

N3patenscTBo, rof

, 2004

M.: OO0 WV3g-BO
"ACT", 2004

M.: ®unHaHCbI 1
crtatmucTuka, 2007
M.:
AKaeMNYecKnin
MpoekT;
Maypeamyc, 2008
PoctoB H/A:
deHunke, 2000
M.: Bbicw. LK.,
2001

N.: MeguuuHa,
1987

M.: KHOPYC,
2015

M.:
AKaeMNYecKuin
MpoexT, 2004
M.: OO0 WV3g-BO
"ACT", 2004

M.:
AKaeMNYecKuin
MpoekxT;
Maypeamyc, 2008
PoctoB H/A:
deHunke, 2000

M.: KHOPYC,
2015

N3patenscTBo, rof

M.. Akagema, 2000

M.: ®UHaHCbI K
cTatucTuka, 1995
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n2.3

n2.4

n3.1

n3.2

N33

n3.4

n3.5

Nn3.6

n3.7

n3.8

n3.9

Nn3.10

Nn3.11

n3.12

ABTOpHI,
COKOBHS-
CemeHoBa U. .

MpoTacos B. @.,
Mon4yaHoB A. B.,
MpoTacos B. &.

ABTOpHI,
Ed¢umosa H. B.,
Martoposa H. U.,
Abakosny M. 1.,
batrypuH B. A

Mpycakos B. M.,
Mpycakosa A. B.

NeweHko A. A

NeweHko A. A,
BoeBa A. B.

NeweHko A. A,
BoeBa A. B,
Nncosuos A A

Edumosa H. B.,

Matoposa H. .,
Abakosny M. 1.,
batypuH B. A

NeweHko A. A,
bogueHkosa I
M.,
PykaBnwHMKoB B.
C., KoposuH C.
A., FTonbMeHKo A
., NeweHko A.
A

NeweHko A. A,
BoeBa A. B.,
Nncosuos A A

Edumosa H. B.,

Martoposa H. .,
Abakosuy M. 1.,
batypuH B. A

NeweHko A. A,
BoeBa A. B.

NeweHko A. A,
BoeBa A. B.,
Nncosuos A. A

Katynbckuia HO.
H., lemelueBcKas
E. N., CaB4YeHKOB
M. @,
BeHemaHcKuit B.
B.

3arnasue
OCHOBBbI 30p0BOr0 06pasa Xu3HU 1 nepaas
MeAMLMHCKAs NOMOLLb: y4eb. nocobue

JKonorus, 340poBbe 1 NPMPOAONO/b30BaHNE B Poccun

7.1.3. MeToaunyeckune pa3paboTku
3arnaeue

MpuMeHeHVe MeTOoAa MaTemMaTUYecKOro MoaennpoBaHns
AVHaMUYECKUX CUCTEM MPU U3YYEHUU BAUSHUSA
3arpsA3HeHns aTMoCc(epHOro Bo3ayxa Ha
3a60/1eBaeMOCTb HACeNeHus.
AfanTtayMoHHble MPOLECChl M 3KONOTMYECKM
00yCNOBNEHHbIV pUCK 3a601eBaeMOCTIN HaceNeHuns
NPOMbILU/IEHHbIX FOPOA0B: MOHOrpadums

O6LecTBEHHOE 340POBbE KaK BaXKHeiLwas
COCTaBNAOLL AN YeN0BeYeCKOro Kanurana

MOHUTOPUHT 3L40POBbA HaceneHns: yyeb. nocobue

OueHKa 0CHOBHbIX NoKa3aTenein COCTOAHNA 340POBbS
HaceneHns permoHa: yuyebHoe nocobue

MpuMeHeHVe MeTOAa MaTemMaTUYecKOro MoaennpoBaHus
ANHAMMWUYECKMUX CUCTEM MPU U3YYEHUMN BNSHUS
3arpsA3HeHns aTMoc(epHOro Bo3ayxa Ha
3a601eBaeMOCTb HaceneHuns

Y CNoBusi XXM3HU 1 340p0Bbe HaceneHus VpKyTCKow
obnactu: MoHorpadgus

OueHKa OCHOBHbIX MoKasaTenieli COCTOSHUS 340P0OBbS
HacefneHus pernoHa: yyebHoe nocobue

MprMeHeHVe MeTOAa MaTemMaTUYecKoro MoaennpoBaHuns
ANHAMMWUYECKUX CUCTEM NMPU U3YYEHUMN BNSHUS
3arpsA3HeHns aTMoc(epHOro Bo3ayxa Ha
3a601eBaeMOCTb HaCeNeHus.

MOHWUTOPWHT 3L40POBbLA HaceneHnsa: yyeb. nocobue

OueHKa OCHOBHbIX MoKa3aTesieli COCTOAHUA 340POBbA
HacefneHus pernoHa: yuyebHoe nocobue

OTpaneHHble NocneAcTBns KOMO6UHUPOBAHHOIO
BO3[eNCTBUA BUHUNXIOPUAA N ANXN0PITaHa
(akcnepuMeHTanbHOE UccnefoBaHue)

cTp.13

M3patenscTBO, rof
M.: Akagema, 2000

M.: ®UHaHCLI K
cTaTucTuka, 1995

M3patenscTBO, rof
AHrapck: AI'TA,
2006

AHrapck: N3a-so
AHITY, 2015

NpKyTCK:
PenpoueHTp, 2005
AHrapck: AI'TA,
2014

AHrapck: AHI'TY,
2017

AHrapck: AI'TA,
2006

MpkyTtck: BCHL,
CO PAMH, 2001

AHrapck: AHI'TY,
2017

AHrapck: AI'TA,
2006

AHrapck: AI'TA,
2014

AHrapck: AHI'TY,
2017
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ABTOpHI, 3arnasue M3patenscTBO, rof
N3.13 Tlpycakos B. M.,  KoaphuumeHTbl pucka HeEKaHLepOoreHHbIX 3 heKToB 2
Bepxxbuukasa 3.
A
N3.14 Tlpycakos B. M.,  Peakuuu agantayun n hopmmpoBaHmne pucka ?
MpycakoBa A B., HapyLleHWI 340pOBbI0 HaCeNIeHNs OT 3arpA3HeHUs
Bepxbuykasa 3. aTMocepHOro Bosayxa
A. , TKauyeHko A
B. , Capanynos B.
B.
N3.15 Tpycakos B. M.,  OueHKa p1cKa 340pOBbI0 HaceNeHus OT AelCTBUSA ?
Katynbckuii FO. XUMUYECKMX (PaKTOPOB: METOLO/IONMA U TEXHUYECKOE
H., Kpusos M. B.  ob6ecneyeHue
N3.16 nMpycakosa A. B. OueHKa pucka Ans 340p0BbA HaceneHnsa no obwen un 2
nepBUYHOW 3a601€BaeMOCTU
N3.17 Tlpycakos B. M.,  AfanTtauyuOHHbIe NPOLECcChbl N 3KONOrMYecKun AHrapck: N3a-80
MpycakoBa A. B.  06yCcnoBneHHbIN puCK 3a601eBaeMOCTN HaceneHuns AHI'TY, 2015
NPOMbILUMIEHHbIX TOPOLOB: MOHOrpagua
N3.18 Tpycakos B. M.,  Ponb cneynuyHOCTU U HeCcneunPUUHOCTH 2

Mpycakosa A. B. BO34eNCTBMNA NOKanbHbIX (DaKTOPOB OKPYXXatoLei cpegbl
B ()OPMMPOBAHNN MACCOBbIX HEMH(EKLUOHHbIX

3aboneBaHni
N3.19 Karynbsckada O. OueHKa BO3pacTHOW AUHAMUKKN afanTalMOHHbIX ?
0., EdhumoBsa H. BO3MOXHOCTeN aeTeil AHrapcka

B.
7.2. MepeyeHb pecypcoB MHPOPMaLMOHHO-TEIEKOMMYHWUKALUOHHON ceTn ” VIHTepHeT”

31  Opexosa, M. /1. OCHOBbI MeAULMHCKUX 3HAHUI 1 340p0OBOro 06pasa Xu3HU :y4yebHo-
meToanyeckoe nocobue / N.J1. Opexosa, H.H. LLenukosa, E.A PomaHoBa. — MockBa : UIHDPA-
M, 2019. — 179 c. — (Bbicwwiee o6pa3oBaHue). - ISBN 978-5-16-108382-6. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1077328 (pgata obpalLeHuns:
27.06.2022). - Pexxum pocTyna: rno rnoAnucke.

32 Bepxosues, A B. AnTeuka 18 0Ka3aHuWa nepeoi nomowm pabotHuKam: TpeboBaHMA K
komnnekTaumm / Coct. A.B. BepxoBueB. - Mocksa : UH®PA-M, 2011. - 7 c. (Bubnunoteka
XypHana "Tpygosoe npaso P®"; Boin. 6[207]). ISBN 978-5-16-005052-2. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/233017 (nata obpalieHus:
28.06.2022). - Pexxum gocTtyna: no nognucke.

33 Cblyes, KO. H. be3onacHOCTb XXu3HefeAaTeNlbHOCTH :y4yebHoe nocobue / KO.H. CblueB. —
Mocksa : UH®PA-M, 2022. — 204 c. — (Bbicwee obpasosaHue: bakanaspuat). — DOI
10.12737/textbook_5c5d6e493c1f57.24703679. - ISBN 978-5-16-014337-8. - TekcT :
3NeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1844354 (pnata obpalleHuns:
28.06.2022). - Pexkxum foctyna: no noAnucke.

7.3.1 MNepeyeHb NporpaMMHOro obecnevyeHus
7.3.1.1 Kaspersky free [becnnaTHas nponpueTapHas NnMueH3uns |

7.3.1.2 Mozilla Firefox [Mozilla Public License, GNU GPL n GNU LGPL]
7.3.1.3 Google chrome [YHuBepcanbHasa obuiectseHHas nuueHsns GNU GPL]

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

7.3.1.5 Office Pro + Dev SL [[ocyaapcTBeHHbI KOHTPaKT Ne 442019-004 ot 24.05.2019 cpok
pevicteus 3 rogal

7.3.1.6 7zip [GNU Lesser General Public License (LGPL)]
7.3.1.7 Evience [YHuBepcanbHas o6wectseHHas nuueH3ns GNU GPL]


https://znanium.com/catalog/product/1077328
https://znanium.com/catalog/product/233017
https://znanium.com/catalog/product/1844354
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7.3.1.8 Kaspersky Endpoint Security [Jorosop CJ/1-046/2020 o1 07.12.2020]

7.3.2 MNepeyeHb MHPOPMALMNOHHbBIX CMPABOYHBIX CUCTEM
7.3.2.1 WUPBUC

7.3.2.2 KoHcynbTaHTlMOC
7.3.2.3 EanHoe OKHO focTyna K MH(popMaLnoHHbIM pecypcam
7.3.2.4 HayuHas anekTpoHHaa 6ubnmoteka eLIBRARY.RU

7.3.3 MNMepeyeHb o6pasoBaTelbHbIX TEXHONOTNA
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium

8. MATEPUANBHO-TEXHMUYECKOE OBECMNEYEHWE ANCUUNNNNHBI (MOA4YNA)
8.1 [ns obecneyeHns AaHHON AMCUUNANHBI HEOOXOANMbI:

8.2 Ayantopus
8.3 TexHuueckue cpefcTBa 06y4veHUs:
8.4 MynbTUMeaMa npoekTop - 1 WrT,;
8.5 akpaH - 1wr,
8.6 MoHWTOp npenojasartensa - 1 wr.,;
8.7 cuctemMHbIin 610K - 1 wr.
8.8 CneuunanusmpoBaHHas Mebesb:
8.9 pocka (menosas) -1 wWwt,;
8.10 cton npenogasatensa - 1 wr,;
8.11 ctyn npenogasartend -1 wr.;
8.12 naprta cTyfeH4Yeckas fByxMecTHas (WT.) - 8 wWr.;
8.13 ckameiika CTyfeHYecKas ABYXMeCTHas - 8 L.

8.14 O6opypoBaHue: nabopaTopHbIA CTeHA «SNPEKTUBHOCTb 3aLLMTHOTO 3a3eMIEHUS N 3aHYIEHNSA»
BX/A-06, CTteHg nabopaTtopHblil «MccnegoBaHne cnocob0B 3alnTbl OT NPOM3BOACTBEHHOWA
Bubpayun» BX/A-15, 2 MmaHeKeHa B 3alMTHbIX KOCTIOMaXx, TPeHaxep 415 00yyeHUs npmemMam
OXUBNeHUs Yyenoseka «Butum», komnnekc-tpeHaxep KTHIM-01-«3/1ITEK», CTeHs nabopaTopHbIii
"WcecnegosaHue cnocobos 3alinTbl OT NPOM3BOACTBEHHOIO Wwyma™ B>XXK/A-16, Ao3umeTtpbl PAASKC
PA1503, nsonupytouine 1 UNbTPYHOLLME NPOTMBOrasbl 415 BCEX HELTaTHbIX CUTYauuii Ha
npeanpuaTuax, WwWymomepsbl, ntokemetp KO-116, KOCTIOMbI 3alUTHbIE, OTHETYLUUTENN.

8.15 TllomelleHns ans caMOCTOATENbHOM paboThl:

8.16 YuTanbHblli 3an Ha 180 nocafouHbIX MecT. TeneBn3op, CUCTEMHbIN 6/10K. TpaauLMOHHbIE
cucTeMaTnyeckunin, anaBUTHbIN KaTanorn, TemaTuyeckme KapToTekn. KHUXHbBIA (hoHL
yntanbHoro 3ana. 3 MK - paboune mecta 6UGMOTEKApEN, KCEPOKC, NPUHTEP.

8.17 3an aneKTpPOHHOW MHopmaummn. 6 nonb3osatenbckux MK ¢ Bbixogom B NHTepHeT, 1MK - paboyee
MecTo 6mubnmoTekaps, ckaHep. ®oHg GD-u DVD-ROM, cofepXawmnx pasnmuHyo MHpopmaumio:
KaTanoru, KHUru, npunoXXeHus K nepuogmyeckum nsgaHuam, obyyarowme nporpaMmbl,
HUMKNONEeANN UT.O. DNEKTPOHHbIE 6nbnnoTeyHble 6asbl gaHHbIX (CAB «Mpbuc»). LocTyn K
CNpaBOYHO-MPaBoBOW cucteMe «KoHCYNbTaHTIIOCY.

8.18 AGOHeMeHT yuebHoi nutepatypbl. 2 MK - paboune mecta 6ubnmoTekapein, npuHtep. Katanor
y4ebHO-MeToAMYECKON nuTepaTypbl. KHUXHbIA POHA aboOHEMeHTa:Hay4Has nnutepaTypa,
auccepTaumnmn, aBTopedepaTbl guccepraymii, 0TedeCcTBEHHas Hay4Has nepuoguka.
yyebHas:y4eOHUKM 1 y4yebHble Nocobus; yuebHO-MeToANYeCKas nnTepaTypa, yuebHas nepuogmka,
CD n DVD 1 npouwue.

8.19
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9. METOAVWYECKWNE YKA3AHWA ONA OBYYAK W NMNXCA MO OCBOEHWIO
OueHOYHOe CpeAcTBO MO 3aBepLlUeHnn n3yveHWa gucumnnanHbl npeacTaBaseT co60i MTOroBble BOMPOCHI MO
pasgenam |-V gaHHoO «Paboyeii nporpaMmbl» 1 TECTOBbIE 3aJaHns. [ns nonydeHums 3a4éra CTyAeHT
nosiyyaet 6unieT unm TeCTOBOE 3aJaHue.

TemaTunKka peepaTMBHbIX paboT

B KayecTBe pacyeTHO-rpauyeckoro 3afaHua npegnaraeTcsa HanvcaHue pegepara Ha BbIOpaHHYHO 13
obulero cnucka Temy. PethepaTt g0/MKeH NONHOCTHH PACKPbITh TeEMY, UMETb 06beM B npegenax 10-20
CTpaHuL, neyaTHoro TekcTa (kernsa 12; nutepsan 1,5; Times New Roman), TuTyn no opme, cogep>kaHue,
3aK/10YeHne, CNMCOK NCMONb30BaHHbIX UCTOYHMKOB. HanucaHne pedepatoB cnoco6CTBYeT 3aKpenieHnto
1 yrny6neHunIo 3HaHWUi, a Takxe BblpaboTKe HaBbIKOB Hay4YHOr0 MUCC/ef0BaHNA, TBOPYECKOIO MbILL/IEHUS,
YMEHUS CaMOCTOATE/IbHO peLlaTh MNOoCTaB/NeHHble Nepes CTYAeHTOM 3a4aun.

BbinonHeHne paboTbl NO3BOAUT YINyOUTb YPOBEHb 3HAHMA UCCNeAyeMOl Npobaembl. B HannucaHHOM
paboTe HEO6XO4MMO YETKO Bblpa3nMTb HOBU3HY UCC/ef0BaHNA, aKTyalbHOCTb NPUBOAMMOr0 MaTepuana,
[aTb COOTBETCTBYHOLME BbIBOALI Y peKoMeHauuu. CyLecTByeT onpejenieHHas opma, KOTOPO A0/KeH
cneaoBath CTYAEHT, BbIMOMHAKOWNA paboTy. PaboTa MMeeT TUTYNbHbIA ANCT, HA KOTOPOM Ha BEPXHEN
4aCTuW NuLIeTCA Ha3BaHWe y4ebHOro 3aBefleHuns, Kaeapbl, UMS, OTYECTBO U (haMUIUs CTy[eHTa, Kypc,
rpynna, gakynbTeT, 3aTeM NoCepeMHe Ha3BaHWe TEMbl UCCeL0BaHMNSA, C MPaBON CTOPOHbI haMuins un
NHULMaNbI, a TAKXXe yuyeHas CTeneHb U 3BaHWe Hay4yHOro pykosoauTens. BHU3y — ropog v rog HanucaHms
paboTbl. PaboTa BK/tOYaET: BBEAEHNe, Ha3BaHWe rN1as, 3aK/0YeHNEe U CIIUCOK NUCMOJIb30BAHHbIX
NCTOYHUKOB.

Bo BBeAieHUN CTYyAeHT YeTKO 060CHOBbIBAET BbIGOP TeMbI, CTeMNeHb ee pa3paboTaHHOCTU U aKTyanbHOCTb
nccnefoBaHus.

B KaXaow rnaee CTyAEHT feflaeT aHann3 UCNoib3yeMbIX UCTOYHUKOB M OTPaXkaeT COBCTBEHHYH TOUKY
3peHus no uccnegyemoin npobneme. B KOHLe rnaBbl fatOTCA BbIBOAbI.

3ak/oveHne npegnonaraeT He TO/IbKO BbIBOAbI MO McCneLyeMoin npobneme, HO U peKOMeHAaLun aBTopa.
B cnncok nutepatypbl HEOOXOANMO BKIKOUUTL HOBEMLLME UCTOUYHUKM NO MKAULWUHCKONM npobneme, a
TakKXXe Matepuanbl MeXAYHapOoAHbIX AOKYMEHTOB. Mpu HanucaHnn paboTbl 0653aTe/IbHbI CCbIIKU Ha
ncnonb3yemble UCTOUHUKMW, HOpMaTUBHbIEe fOKYMeHTbl (TOCTbI, OCThI, TY U T.4.), HOPMAaTUBHO-
npaBoBble aKTbl (3aKOHbI, MPUKasbl), YTO NpuaaeT paboTe HayyHO-UCCNef0BaTeIbCKUIA XapakTep. PaboTa
Tpeby-eT TakXKe 3HAKOMCTBA C NEPUOLMYECKON NeYaTblo, KOTOpas OTpaXKaeT akTya/lbHYK MH(pOopMaLuo Mo
Teme, Haf KOTOpOI paboTaeT CTyAEHT.
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Mporpammy coctaBun(u):
I0OH, gou., 3apybuna HO.B.

PeueH3eHT(bl):
K6H, 3aB.Ka.OubA4, NrymeHbl,esa B.B. C

Pabouas nporpamma AUCLUNANHbI
MpodmriakTika coLparibHO-HEraTVBHbIX SBEHNIA

paspaboTaHa B cooTBeTCcTBUYU ¢ PTOC:

depepanbHblil ToCyaapCcTBEHHbI 06pa3oBaTenbHbIli CTaHAapT BbiCWero o6pasoBaHusa - 6akanaepuart no
HanpaBneHuto nNoArotoBku 15.03.02 TexHonorm4yeckne mMawmHbl 1 o6opysosaHue (npukas MuHobpHaykm
Poccum ot 09.08.2021 1. Ne 728)

cOoCTaB/ieHa Ha OCHOBAHWMW y4ye6HOro nnaHa:
15.03.02 TexHoNnorn4yeckne mMawmHbl 1 06opyfoBaHme
0f06peHHOro y4éHblM coBeToM By3a oT 30.06.2022 npoTokon Ne 06/22.

Pa6ouas nporpamma ofgo6peHa Ha 3acefaHum YMC ¢akynbTeta

Cpok peiicTBusa nporpammbl: 2022-2026 yu.r.

Mpegpcenatens YMC K3H., fjou., ®unumoHosa tO.B.
MpoTtokon ot 04.07.2022 Ne 9
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1. UEAW OCBOEHWA ANCUMNNAVHDBI
1.1 co3faHue ycnosunin ans HopMupoBaHus MOTMBALUN 3[0POBOro 06pasa XXWU3HWU B CTYlEHUYECKOM
cpefe v nepBuYHas npounakTuka ynotpebneHns ncnxoakTusHbix Bewects (MAB),
HapKoMaHuK, TabakoKypeHUs 1 ApYrux coumnanbHO-HeraTUBHbIX ABMEHUN

2.3A0AUYN
2.1 NoBbILEHNE YPOBHA MHHOPMUPOBAHHOCTM 06YyYalOLWNXCA, B TOM YMC/le NPaBOBON, O
nocneacTBmnaX ynotpebaeHmna HapKOTUUECKNX CPeLCTB, anKorons, o sosgerictesum BUY (CNA)
Ha opraHunsm;

2.2 (hopMMpOBaHME 0CO3HAHMS peanbHbIX NOCNeACTBUI COLMANbHO-HEraTUBHbIX SBNEe-HWIA;

2.3 BOCNUTaHMe y 06yyYatoLLMXCs YCTaHOBOK NPU3HAHUSA, COBMIOAEHNS 1 3alMThl NpaB U cBO60S,
YeNOBEKa U rpaXjaHnHa, Cob6/10AeHNN 3aKOHOB;

2.4 hopMMpoBaHMEe HOPM COLMANbHOTO NOBeAEHWS; NPOTUBOAENCTBIE PACNPO-CTPAHEHUIO
MAEoNorn Teppopm3Ma 1 SKCTPEMIU3MA,;

2.5 BocnuTaHue TONEPaAHTHOIO CO3HaHMUA y 0byyatloLmnxcs;
2.6 pa3BuTMe y 06y4varoLLMxca CNoCOBHOCTL K camoopraHu3aunum n camoobpasoBaHuio
2.7

3. MECTO ANCUNNNNHBI B CTPYKTYPE OO
Llmkn (pasgen) OOTT: ®TAB.03
3.1 Tpe6oBaHMs K NpeABapuTebHON NOATOTOBKe 06yYaroLwerocs:
3.1.1 n3yyeHne AUCUNANHbI 6A3NPYETCH Ha LWKONLHOW nporpamMmme
3.2 AucumnanHbl U NPaKTUKK, NS KOTOPbIX OCBOEHME faHHOW ANCLUNANHBLI (MOAYNS)
Heob6X04MMO KaK npejLllecTByroLLee:

3.2.1 be3onacHOCTb XXNU3HeaesATeIbHOCTH

4. KOMMNETEHL NN OBYYAIOLWErOCS, ®OPMVPYEMBIE B PE3Y/IbTATE OCBOEHMUSA
AVCUNNANHBL (MOAYNS)

YK-3: CnocobeH ocyuw,ecTBNATb cOuManbHOe B3auMO4ecTBME U peasn3oBbiBaTb CBOK POJb B
KoOMaHzae
3HaTh:

YpoBeHb 1 3HaeT couuanbHO-NCUXO0N0TMYEeCKNe 0COOEHHOCTM TONMbI, €8 BUAbI; PaKTopbI
BO3HWKHOBEHWS MaCCOBOM MaHWKW.

YpoBeHb 2 Ha3blBaeT yCNoBUSA 0b6ecrnevyeHns IMYHON 6e30MacHOCTM B MecTax MacCoBOro CKOM/eHNs
nogen

YpoBeHb 3 3HaeT MpaBu/ia COLMaNbHOro B3aMMOAENCTBUS MPU HAXOXAEHUN B TONMNE B CNyYae
MaccOoBOM MaHWKW C Lefibl0 CaMOCOXpaHeHus

YMmeThb:

YpoBeHb 1 yMeeT KBanMuULUUPOBaTb B TOMbI

YpoBeHb 2 yMeeT OnpefeNinTb CTENEHb OMACHOCTU HaxX0XAeHUs B TO/MNe

YpoBeHb 3 yMeeT Bbl6MpaTh cTpaTeruto noBefeHUs B TOIMEe B 3aBUCUMOCTU OT YCNOBUA

Bnagets:

YpoBeHb 1 BnafeeT HaBblkaMu paboTbl B KOMaHe (y4yebHoi rpynne): cobntofaeT HOPMbI U NpaBuna B
pamkax y4yebHOro npotuecca

YpoBeHb 2 BrafeeT HaBblkaMy paboTbl B KOMaHze (y4ebHON rpynne): yMmeeT OCYLeCTBNAATL AManor,
06MeHMBaTbCA WH(OPMaLUed, 3HAHUEM W OMNbITOM

YpoBeHb 3 BfafeeT HaBblkaMy paboTbl B KOMaHe (y4ebHOI rpynne): yMeeT OLEeHUBaTb U4EN ApYTrux
YK-11: CnocobeH (hopMmMpoBaTh HETEPNMMOE OTHOLIEHME K KOPPYNUMUOHHOMY MOBELEHUIO

3HaThb:
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YpoBeHb 1 OCHOBHble TEPMUHBI N 3aKOHOAATENLCTBO, PeryiMpytoLlee NoHATUe Koppynuum B PO.
YpoBeHb 2 3aKOHOAATENLCTBO, Perynupytoliee aHTUKOPPYNLUUOHHYIO NOANTUKY B PO.
YpoBeHb 3 CTeneHb 0TBETCTBEHHOCTU 3a KOPPYNUUOHHOE noBefeHne B PD.
YMmeThb:
YpoBeHb 1 OcCyLWecTBAATH NOMCK HEOOXOAUMbIX HOPMaTUBHbLIX LOKYMEHTOB.
YpoBeHb 2 BbiaBAATbL CUTYALUM C MPU3HAKAMU KOPPYNLUN.
YposeHb 3 Onpenenatb Mepbl 0TBECTBEHHOCTU 33 KOPPYMLMOHHOE NOBeAeHue.
Bnagets:
YpoBeHb 1 HaBblkamy paboTbl CO CNPaBOYHbIMU NPABOBbLIMU CUCTEMAMU A1F MOUCKA HOPMATUBHOW
6a3bl No Koppynuun B PO.
YpoBeHb 2 HaBblkamMy TOJIKOBaHUS 3aKOHOB M HOPMAaTMBHbIX aKTOB B 06/1aCTW NMPOTUBOLENCTBUA
Koppynuuu B P®.
YpoBeHb 3 HaBblkaMy NPUHATUA NPABOMEPHbIX PELLEHUI MPU BOSHUKHOBAHUMN KOPPYMLMOHHbIX
cUTyaymi.
B pe3ynbTate 0CBOEHUSA AUCLUNANHBI 00yYalOWMUInCs LOMKEH
4.1 3HaTb:
4.1.1 cofepxaHne OCHOBHbIX HOPMAaTMBHO-NPAaBOBbIX JOKYMEHTOB NPOTUBOAEN-CTBUSA COLUANIbHO-
HeraTUBHbIM ABNEHUSAM B P®;
4.1.2 MeTOAbl 3alLMThl OT COLMANbHO-HETATUBHbIX ABNEHWIA;

4.1.3 OCHOBHble KaTeropmu, LeHHOCTU U HanpaB/ieHWa Pa3BUTUSA COBPEMEHHOI0 06OLLEeCTBa,
cnoco6CTBYyOLWME Pa3BUTUIO IMYHOCTK U 06ecneynBaroLLme HOpMMpoBaHne MUPOBO33PEHNUSA 1
KapTWHbl MMUpa, OCHOBAHHOMN Ha NPUHLKMNAX TONEPaHTHOCTH.

4.2 YMeThb:

4.2.1 oco3HaBaTb NOCNEeACTBUS B pe3y/bTaTe HapyLLleHUs 3aKOHO4aTeNIbCTBa B Chepe TEpPopu3ma,
3KCTpeMnsma, pacnpoctpaHeHus BUY nHpekuum v gp.;

4.2.2 yMeHVe OLEHNTb NOCNeACTBUA BIMAHUA COLMaNbHO-HEraTUBHbIX ABNEHUIN KaK Ha OpraHn3m
4enoBeKa, TakK 1 Ha COLManbHYH Cpefy;

4.2.3 thopmynunpoBaTb COOCTBEHHY TOUKY 3peHUA
424

4.3 Bnapets:
4.3.1 TepMUHONOTMYECKNM anmnapaTom;

4.3.2 Bnageet MeTofaMun (hOpMUPOBAHUS KyNbTypbl 6€30MacHOr0 N OTBETCTBEHHOTO MOBEAEHNS
4.3.3 BnajeeT aNropMTMOM AeliCTBMIA B ClyYae TEPPOPUCTMYECKUX aKTOB, MaCCOBOI NaHWKK B TOINE U

ap.

5.CTPYKTYPA N COOAEPXAHWE ANCUNNAVHBI (MOAYNA)
Kog HaumeHoBaHue pasgenos Cemectp/ Yacos KomneTteH- JluTepatypa WHTe [pumeyvaHue
3aHATUA “ Tem /Bug 3aHATmA/ Kypc Lmm paKT.

Pazgen 1 MNpodunaktvika
COLWIa/TbHO-HeraTvBHbIX
AAB/IEHWIA

11 HapKoTuKn u
nocneicTBua nUx
ynotpe6nexnus /Tema/
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HapKoTukun n nocneacTesns 1
nx ynoTtpebnexHusa.lfMoHsatme
HapKOTWKOB, HAPKOMaHUM.
MpryrHbl ynoTpebieHns
HapKOTUKOB. Bugbl
HapKOTUKOB. MoHATHE
«cnaica». MpusHakn
HapPKOTUYECKOr0 OMbAHEHNS
yefioBeka. HapKoTuKK K
nocneacTens nx
ynoTpebnenus. /Jlek/

HapKoTukn n nocneacTesns 1
NX yno-TpedneHuns:
N3yyeHMe HOPMATUBHO-
NpaBOBbIX NCTOYHMKOB
(Joknap 0 HapkocuTyaLumu
B Poccuiickoin depnepa-uumn
B 2019 r.; KoHBeHunsa OOH
0 60pbbe npoTms
He3aKOHHOro obopoTta
HapKOTUYeCKNX CPeLCTB U
NMCUXOTPOMHbBIX BELLECTB;
Ne-3 @3 «O HapKOTUYECKNX
cpeacTBax U NCUXOTPOMHbIX
BellecTBax», ctatel YK
P, KoATT P® u ap.) /Mp/

N3yyeHMe HOPMATUBHO- 1
NpaBoOBbIX NCTOUHUKOB
(noaroToBkKa K

NpakTU4YeCcKOMY 3aHATUIO;
NoAroToBKa K

TeCTUPOBaHUIO (YTeHMe
KOHCMEKTOB U ApYyrunx

yuyebHbIX MaTepuasnos)

ICp/

1.2  ANKoronb v ero BAUAHME Ha
3[0POBbE YEN0BEeKa.
CoumnanbHble U NpaBoBble
nocnencteuns /Tema/

YK-11 ¥YK-
3

YK-11 YK-
3

YK-11 ¥YK-
3

n2.4 n2.5

n2.6 na.7

n2.8n3.1
n3.2
31 32

n2.4 n2.5

n2.6 na2.7

n2.8n3.1
n3.2
31 32

n3.2
al

cTp. 5
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ANKOronb 1 ero BAUAHNe Ha
OpraHu3m YenoBeka.
ANKOronmsMm: onpegeneHue.
Ma- ry6HOCTb AencTBuSA Ha
OpraHun3m YenoBeka.
BnnaHue ankorons Ha
YXEHCKWI OpraHm3m ¢ TOYKK
3peHunsa byayLlero
matepuHcTBa. CounanbHble
1 NpaBoBble NOCNeA-CTBUA
ankoronusma. /flek/

CounanbHo-npasoBble
nocneacTsus
ynoTpeb/ieHNsa ankorons.
N3ydeHune oTenbHbIX cTaTei
TKP®, YK PO, KoAlN Po;
®3 «O rocygapCTBeHHOM
perynmpoBaHuu
npon3BoACTBa U 06opoTa
3TUI0BOTO CNUpPTa,
anKorosibHOM 1
cnmpTocofepXKalyen
npoaykumun n o6
orpaHu4eHnn nNoTpebdneHuns
(pacnuTnNA)anKoronbHOM
npoaykunm»/Tp/

N3yyeHne HOPMaTUBHO-
npaBOBbIX NCTOYHWKOB
(noaroToBkKa K
NPakTUYECKOMY 3aHATUIO;
NMoAroTOBKa K
TeCTUPOBaHUIO (UYTeHUe
KOHCMEKTOB 1 Apyrux
yuyebHbIX MaTepuanos)
ICp/

OKCTPEMU3M U TEPPOPU3M.
AAMUHUCTPATUBHAA U
yronosHas
OTBETCTBEHHOCTb 3a
NposB/IeHNS IKCTPeMU3Ma
ITemal/

2

2

4

YK-11 ¥K-
3

YK-11 YK-
3

YK-11 ¥YK-
3

n2.4 n2.5

n2.6n3.1
n3.2
32 33

n2.4 n2.5

Nn2.6n3.1
na3.2
32 33

Nn2.4N3.2

cTp. 6
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[MoHATME 3KCTPEMU3MA. 1 2 YK-11 ¥YK- J11.1512.1
lMpu3Hakm aKkcTpemmsma. 3 n2.2
MpUYNHbI 3KCTPEMU3-Ma. Nn2.3n3.1
MOTUBbI NpecTynneHuni na.z2
9KCTPEMUCTCKOIO "
TEPPOPUCTUYECKOTO
xapakTtepa. BospacTt
HacTyn/ieHns
aAMUHUCTPATUBHOW U
YrO/I0BHOM
OTBETCTBEHHOCTH.
OTBETCTBEHHOCTb 3a
NPosB/IEHNS 3KCTPEMU3MA.
ALMUHUCTPATUBHbIE
npaBoHapyLLeHNs:
npon3BOACTBO U
pacnpocTpaHeHue
9KCTPEMUCTCKUX
maTepvanos
(npegycmoTpeHo cT. 20.29
KoATl P®). YronosHas
OTBETCTBEHHOCTb 3a
9KCTPEMUCTCKME
npectynneHund. NMoHaTre o
MPecTynneHnax
3KCTPEMUCTCKOW
Hanpas/fIeHHOCTHW.
MpecTynneHus npoTuns
NnMYHocTh. MNpecTtynneHuns
MPOTUB KOHCTUTYLMOHHbBIX
npas 1 cBO6O YenoBeka u
rpaxgaHuHa.
MpecTynneHus npoTuns
006LLEeCTBEHHOI
6e30NacHOCTU 1
006LLEeCTBEHHO
HPaBCTBEHHOCTU, & TaKXe
6esonac-HoCTH
rocygapctsa. NoHATUA
«TEPPOPU3IM»,
«TEPPOPUCTUYECKNIA aKT».
Buabl npectynnieHunii
TEPPOPUCTUYECKOTO
XapakTtepa u npasoBas
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ALMUHNCTPATUBHAA U
yrosnoBHas
OTBETCTBEHHOCTb 3a
NPosIBNIEHUS IKCTPEMU3MA.
M3yuyeHue
KOHCTUTYLMOHHbIX HOPM,
OTAeNbHbIX cTaTen YK PO,
KoAN P®, deaepanbHblii
3aKoH o1 25.07.2002 N 114 -
®3 "O npoTnBOAENCTBUN
3KCTPEMUCTCKOW
fLeaTtenbHoCTU".
O6eyxeHre BONPOCOB MO
npo6nemam
TO/IEPaHTHOCTMU,
TEPNUMOCTK, 3KCTPEMU3MY.
Mp/

N3y4yeHne HOPpMaTUBHO-
NpaBOBbIX NCTOYHMKOB
(noaroToBkKa K
NPakTUYeCKOMY 3aHATUIO;
NnoAroToBKa K
TeCTUPOBaHUIO (YTeHMue
KOHCNEKTOB W ApYyrunx
yuyebHbIX MaTepnanos);
pas3bop CUTYaLNOHHbIX
3afau

/ICp/

CTuxuiiHoe maccoBoe
nosefeHune nogei /Temal
CTuxuiiHoe maccoBoe
nosefeHune nogein. Tonna u
3aKOHOMEPHOCTM ee
nosefeHusa. Bugbl n
cBoWcTBa Tonnbl. MaccoBas
naHuka. O6ecreyeHune
NMYHOI 6€30MacHOCTA B
mMecTax MaccoBOro
ckonnenus. /Nek/

[MpaBoBaf OTBETCTBEHHOCTb
3a MaccoBble 6ecrnopsagku u
HeCaHKLMOHNPOBaHHbIe
meponpuatua. [Tp/

YK-11 ¥K-
3

YK-11 ¥K-
3

YK-11 ¥K-
3

YK-11 YK-
3

niin2.1

n2.2n23

Nn2.4n3.1
n3.2

nz2.1 n2.2
n2.3
Nn2.4N3.2

N3.1 N3.2

Nn2.4n3.1
n3.2

cTp. 8
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1.6

n3y4yeHne HOPMaTUBHO-
npaBOBbIX NCTOYHWKOB
(noaroToBkKa K
NPaKTUYECKOMY 3aHATUIO;
noAroToBKa K
TeCTUPOBaHUIO (YTeHUe
KOHCMEKTOB U ApYrux
y4yebHbIX MaTepuanos)
ICp/

TabaKoKypeHue Kak ojHa
13 popm afganKTUBHOIO
nosefeHusa /Tema/
TabaKoKypeHue Kak ofHa
“3 hopM affNKTUBHOIO
nosefeHuns. TabayHblil fbiM
N ero gencrTene Ha
pas/inyHble OpraHbl.
ONEKTPOHHbIE CUCTEMBI
JOCTaBKWN HUKOTUHA. Hera-
TUBHbIe NOC/eACTBUA
notpebneHns Tabaka v
MacCUBHOIO KypeHus.
Nex/

depnepanbHblii 3aKoH «O6
OXpaHe 30p0BbA rpaxKaaH
0T BO3/eNCTBUSA
OKpY>KatoLLero TabavyHoro
AblMa 1 nocneacTeums
notpebneHns Tabaka» u
Apyrvne HOpMaTUBHO-
npasoBble akTbl. /Ip/
n3y4yeHne HOPMaTUBHO-
NpaBOBbIX UCTOYHUKOB
(nogroToBKa K
NPaKTUYECKOMY 3aHATUIO;
noAroToBKa K
TECTUPOBaHNIO (YTeHue
KOHCMEKTOB U ApYrux
yuyebHbIX MaTepuanos)
/Cp/

Crnna kak coymanbHas
npo6sieMa B COBPEMEHHOM
mupe /Tema/

CMNnA kak counanbHas
npo6aema B COBPEMEHHOM
mupe. OCHOBHbIE MOHATUA
(BNY, BNY-nHpekuns,
cnna). Nytn 3apaxeHus
BUNY-nHpekuymne.
Bnnanue BUY Ha
NMMYHHYO CUCTEMY.
BNY/CNNA v puck
3apaxeHusa. /Nek/

YK-11 ¥K-
3

YK-11 ¥YK-
3

YK-11 ¥K-
3

YK-11 YK-
3

YK-11 YK-
3

cTp. 9

N2.4N3.2

Nn2.6n3.1
n3.2
32

Nn2.6n3.1
n3.2

n3.2

N3.1 N3.2
32
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HopmaTtnsBHO-npasoBbIe 1
akTbl B 06nactu Crng
(BNY): #3 «O
npegynpexaeHuu
pacnpocTtpaHeHus B P®
3abonesaHuns, BbI3bIBAEMOIO
BMPYCOM MMMYHOLedpuunTa
yenoseka (BNU-
NH(ekLmn)»; cT. 6.1 KoATl
P®; c1.122 YK P® u ap.
Mp/

N3yyeHMe HOPMATUBHO- 1
npaBoBbIX NCTOYHMKOB
(noaroToBkKa K
NPakTUYeCcKOMy 3aHATUIO;
noAroToBKa K
TeCTUPOBaHUIO (YTeHue
KOHCMEKTOB 1 ApYrux
y4yebHbIX MaTepuasnos)

ICp/
MHTepHeT-3aBUCMMOCTb Kak
npo6aema COBPEMEHHOTO
obuecta /Tema/

MHTepHeT-3aBUCMMOCTb KakK 1
npo6aema COBPEMEHHOTO
obulectsa. MNMoHATHE

VHTEpHET- 3aBUCUMOCTMU.

Bpea v nonb3a NHTepHeTa.
Mpu3HaKK, NPUUYNHbLI U

CUMNTOMbl  WVHTEpHeT-
3aBucumocTn. Kputepuu
VHTepHeT- 3aBUCMMOCTM.

/Nek/

HopmaTtunsHoO-npasoBoe 1
perynuposaHune NHTepHeT-
cpenbl.. N3yyeHue
HOPMaTUBHO-NPaBOBbIX
NCTOYHMKOB: PefepasbHbIi
3akoH "O 3awuTe geTen oT
NHopMaLuu,
NPUUYUHAOLWEN Bpes ux
3[40POBbLIO U pPa3BUTUIO" OT
29.12.2010 N 436-93;
depepanbHbIli 3aKoH "O6
NH(opmaunn,
NHHOPMaLMOHHbIX
TEXHO/IOTUAX U 0 3awmTe
nHpopmaunmn™ ot
27.07.2006 N 149-®3. /Ip/

YK-11 ¥K-
3

YK-11 ¥K-
3

YK-11 ¥K-
3

YK-11 ¥K-
3

Nn2.4Nn3.1
n3.2

Nn2.4N3.2

N3.1 N3.2

Nn2.4Nn3.1
n3.2

cTp. 10
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1.9

n3y4yeHne HOpMaTUBHO- 1 5 YK-11 YK-
npaBOBbIX NCTOYHWKOB 3
(noaroToBkKa K

NPakTUYECKOMY 3aHATUIO;

NoAroToBKa K

TeCTUPOBaHUIO (YTeHUe

KOHCMEKTOB U ApYyrux

y4yebHbIX MaTepnanos;

pasbop CUTYauUMOHHbIX

3afau

ICp/

Koppynumusa Kak coumanbHo

-HeraTnBHOe fB/iIeHNe

[Tema/
Koppynuua Kak couuansHo 1 3 YK-11 YK-
-HeraTuBHoe 3

fABneHue.lMoHATHE
Koppynuwun. Poccuiickoe
aHTUKOPPYMNLUOHHOE
3aKoHoAaTe b-CTBO:
aHTUKOPPYMNLNOHHbIE
ctate YK P® n FrK Po.
depepanbHbIi 3aKoH PP
«O NpoTUBOAENCTBUN KOP-
pynuuun». Cnocobsl
NPOTMBOLENA-CTBUSA
Koppynuuu B P®. /Nek/

lMpaBoBOe perynuposaHue 1 2 YK-11 ¥K-
NPOTMBOLENCTBUSA 3
Koppynuwuu /Mp/

N3yyeHne HOPMaTUBHO- 1 4 YK-11 YK-
npaBOBbIX NCTOYHWKOB 3

(noaroToBkKa K

NPakTUYECKOMY 3aHATUIO;

noAroToBKa K

TECTUPOBaHUIO (UYTeHUe

KOHCMEKTOB W ApYyrux

y4ebHbIX MaTepuanos)

/Cp/

KoHTposnb /Tema/

[3auét/ 1 4  YK-11 YK-
3

n3.2

Nn2.4Nn3.1
n3.2

n2.4n3.1
n3.2

Nn2.4N3.2

niin2.1
n2.2n2.3
n2.4 n2.5
n2.6 n2.7
n2.8n3.1
n3.2
31 32 33

6. pOHA OUEHOYHbBIX CPEACTB

6.1. KOHTpO/IbHbIE BONPOCHI U 3afaHuNA

MepeyeHb BOMNPOCOB A/1 NOATOTOBKN K NMPOMEXYTOYHOMY KOHTPO/IO 3HAHWUN
1 3HaTb NOHATUA: HAPKOTUKW, HApKOMaHnA
2. Buabl HAPKOTMKOB.

cTp. 11
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. MocneacTBus ynoTpe6neHns HapKOTUKOB

. Mpn3HaKy HApPKOTUYECKOr0 OMbAHEHWSA YenoBeka

. MpaBoBble NOCNeACTBUA YNOTPE6IEHNS HAPKOTUKOB

. 3HaTb MOHATUA:  aIKOrO/b, a/IKOr0/1M3M

. CumnTOMbI ankoronuMama

. MocneAcTBUSA MHTEHCUBHOTO yNoTpebneHns ankorons
. Cnocobbl 60pb0ObI C ankorosem

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

lMpaBoBble BO3MOXHbIe MOCNEACTBUA YNOTPEBIEHNSA anKorons
3HaTb MOHATUA: IKCTPEMMU3M, TEPPOPM3M, PACU3M.
OTBETCTBEHHOCTb 3@ OCYLLECTB/IEHNE IKCTPEMUCTCKOW AEATENbHOCTH
PekomMeHJaLmMm Mo AeicTBUAM MpU yrpo3e COBepLUEHUSA TEPPOPUCTUYECKOTO aKTa
Tonna v 3aKOHOMEPHOCTW ee NMoBeLeHns
Buabl 1 cBoiicTBa TONMNbI
MaccoBas naHuka.
O6ecneyeHune MYHON 6€30NaCHOCTM B MECTax MacCOBOr0 CKOM/IEHUA
MpaBoBas OTBETCTBEHHOCTb 3@ MacCOBble B6eCnopALKM Y HECAHKLMOHUPOBAHHbIE MEPONpPuUATHA
TabauyHblil AbIM U ero AeliCTBUSA Ha pa3/IyHble OpraHbl
BTOpWUHbIV TabayHbIi AbIM: MOHATUE W €ro B/IMSHWUE HA OPraHu3M 4YenoBeka
ONEKTPOHHbIE CUCTEMBI AOCTaBKN HUKOTUHA
HeratusHble nocnefctens notpebneHnsa Tabaka n NacCUBHOIO KypeHus
3Hatb noHaTua: BNY, BUY-undekyns, Crna.
MyTun 3apaxeHns BUY-nHpekymni
MpodunakTnka 3apaxeHns BNY-uHpekymen
HopmaTtnsHo-npaBoBble akTbl B 061actn CMNA (BNY) nHpekyum
MoHAaTe NHTepHET-3aBUCMMOCTH
Mpu3Hakn VIHTepHeT-3aBUCUMOCTHU
MprynHbI U cUMNTOMbI IHTEpPHET-3aBUCUMOCTU
HopmaTtnBHO-NpaBoBoOe perynnposaHne MHTepHeT-cpesbl
MoHATME 1 06LLas XxapaKTepuCcTMKa Koppynuuun. MpuynHbl Koppynuuu
Buabl koppynuun. MpoTuBoLelicTBUE KOPPYNLUK

6.2. TeMbl MUCbMEHHbIX paboT

KypcoBble N KOHTPONbHbIE PaBOTbl Y4eOHbIM NAaHOM He NpefyCMOTPEHbI

6.3. POHJ OLEHOYHbIX CPeACcTB

®OHJ, OLLEHOYHbIX CPeACTB MpunaraeTcs

6.4. NMepeyeHb BULOB OLEHOYHbIX CPeACcTB

TeCToBble 3ajaHnNA

cn

TyauMOHHbIe 3aa4n

3ajaHusa no pa60Te C HOPMaTNUBHO-NPaBOBbIMN NCTOYHNUKaMU

7.YYEBEHO-METOAWYECKOE N NH®POPMAUWOHHOE OBECMNEYEHWNE
ANCUnNnNanHbl (MOAYNA)
7.1. PekomeHpyemasa nuTtepaTtypa
7.1.1. OcHOBHaAa nuTepartypa

cTp. 12

ABTOpbI, 3arnasue M3paTtenscTBo, rog
N11 BopoHuoBaE. I, TMpodunaktuka n NnpoTUBOLENCTBME TEPPOPU3MY: AHrapck: AHI'TY,
CaBuyk H. B, ncTopuyeckue, NoanTUYHeCcKue, NCUXo0OrMYecKue, 2017
CopoknHa A. L., npaBoBble acnekTbl: y4ebHoe nocobue gns
YeyeT b. @, obyyarowmxcs ksanugukaumy "dakanasp"
CaBuyk H. B.
7.1.2. JononHnTeNbHasa nutepartypa
ABTOpbI, 3arnasue M3paTtensCcTBO, rofg
N2.1 Casuyk H. B. CTyfeHYecTBO NPOTUB Teppopu3ama: matepuassbl AHrapck: AHI'TY,

CTYZEHYECKON Hay4YHO-NPaKTUYeCKON KOH(epeHumn 2017
19 mas 2017 T.
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n2.3

n2.4

n2.5

nz2.6

n2.7

n2.8

n3.1

na3.2

)

32

33

ABTOpbI, 3arnasue V3paTenscTBo, rof
Casuyk H. B. MornogexHas cpefa - Tepputopus 6e3 skctpemmnsma:  AHrapck: 3a-so
maTepuanbl permoHanbHOM CTYLEeHYECKON HayUYHO- AHITY, 2018
npakTn4eckon KoHgepeHunn 12 anpens 2018 .
Casuyk H. B. MornogexHas cpefa - Tepputopus 6e3 skctpemmnsama:  AHrapck: 3g-so
maTepuanbl PermoHanbHOM CTyeHYECKOW Hay4YHO- AHITY, 2019

NPaKTUYeCKon KoHepeHunn 12 anpensd 2019 r.
YTronoBHbI Kofgekc Poccuiickon depgepaunn. Tekect ¢ M. SKCMO, 2008
N3MEHEHNAMMN 1 gonosHeHnamm Ha 1 uons 2008r.

MakcumoBa H. KO. lMcuxonornyeckas npounaktTmka ankoronusma v PocToB H/[:
HapKOMaHWW HECOBEPLLUEHHONETHNX: yyeb. nocobue deHuke, 2000

Lnakos A. Ankoronusm. HapkomaHus. TokcukomaHuda. Kypenune. CI16.: "3enut"”,
MpupogHble 1 ObITOBbIE ALl CMPABOYHUK ANd "3Heprus", 2000
poauTenen v geten

MBaHoBa H., HapKoTUKK: BbIXO[ ecTb! Cne6.: Mutep, 2001

BupyH H.

CepatokoBa H. b.  HapKOTUKWM 1 HAPKOMaHUA: KHUra A8 Bpaya, PocTtos H/L;
npenojasarens, poauTens ®eHunkce, 2000

7.1.3. MeToamnyeckne pa3paboTku
ABTOpbI, 3arnasue M3paTenscTBo, rof

BopoHuoBa E. ', Cneyndgurka ncMxonornyeckoro nogxona B AHrapck: AHITY,
npoMNaKkTUKe COLNaNbHO-HEraTUBHbIX SAB/EHWNI B 2018
MOJI0AeXHoN cpege BY3a: yuebHoe nocobue

BopoHuoBa E. . Cneundurka Nncnxosornyeckoro nogxona B AHrapck: AHITY,
npounakTUKe coumanbHO-HEraTUBHbIX ABNEHWI B 2018

MOMOAEXHOI cpee BY3a: yuebHoe nocobue

7.2. MepeyeHb pecypcoB MHMOPMALUOHHO-TEIEKOMMYHUKALNOHHON ceTn "UNHTepHeT"

HapKoTn3am Kak coumansHoe siBfie-Hue: MU Unu peanbHocTb? : MoHorpadua / K. M. OraHsH, E.
A.OknagHukoBa, HO. B. BepmuHeHko v gp.]. ; nog pes. K. M.OraxsHa, C. B. boliko. - Yepe-
nosel, : MH>X3KOH - UYepenosey, 2010. - 256 c. - ISBN 978-5-902459-08-8. - TeKCT :3/1€KTPOH-
HbI. - URL: https://znanium.com/catalog/product/392183

MasneHok, M. A. CoymnanbHasa pa-60Ta ¢ AMuaMy 1 rpynnaMu gesma-HTHOTO NOBELEHUS :
yyebHoe noco-6ue / IN.4. MaeneHok, M.A. PyaHe-Ba ; ots. peg. IN.4. MNaBneHok. — MoOcKBa :
NH®PA-M, 2021. — 185 c. — (Bbicwee obpa3oBaHue: bakanaspuat). — DOI 10.12737/769. -
ISBN 978-5-16 -009128-0. - TeKCT :31eKTPOHHbINA. - URL:
https://znanium.com/catalog/product/1181038.

Mpo6nema pa3BnTNa ankoronusma B Poccum (Mctopuyeckuin 063op) /  [PKypHan nctopuyeckux
nccnefo-saHuin, 2018, Ne  3]. - TeKCT : 31eK-TPOHHbINA. - URL:
https://znanium.com/catalog/product/1005468

7.3.1 MNMepeyeHb NporpaMmMHOro obecneyeHuns

7.3.1.1 Office Pro + Dev SL [[ocypapcTBeHHbI KOHTpaKT Ne 442019-004 ot 24.05.2019 cpok

nencTtens 3 rogal

7.3.1.2 Kaspersky free [becnnaTHas nponpuetapHas NULeH3ns |

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

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

7.3.1.5 Google chrome [YHuBepcanbHaa o6uiecTBeHHas nuueH3na GNU GPL]

7.3.1.6 Windows E3EDU Dev UpLSA [[ocygapcTBeHHbIn KOHTpakT Ne 442019-004 ot 24.05.2019

cpok geicteusa 3 rogal

7.3.1.7 Kaspersky Endpoint Security [Aorosop CJ1-046/2020 ot 07.12.2020]

7.3.2 TlepeyeHb NHPOPMALNOHHBLIX CNPAaBOYHbIX CUCTEM
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7.3.2.1 EfMHOE OKHO A0CTyna K MHOpMaLMOHHbLIM pecypcam
7.3.2.2 NPBNC

7.3.2.3 HayuHas anekTpoHHasa 6uonuoteka eLIBRARY.RU
7.3.2.4 KoHcynbTaHTMIIOC

7.3.3 MNMepeyeHb 06pa3oBaTebHbIX TEXHOOTU
7.3.3.1 LMS MOODLE
7.3.3.2 Znanium
8. MATEPUANBHO-TEXHWYECKOE OBECNEYEHUWE ANCUNNNNHBI (MOAY NA)
8.1 YyuebHasa aygutopusa Ne 109 gns npoBefeHNs y4eOHbIX 3aHATUIA BCEX BULOB

8.2 TexHMYecKue cpeacTea 06yveHus:
8.3 MNMpoektop SANYO - 1wrT.
8.4 NHTepakTmBHaa gocka 1IQ BOARD PS S080 - 1 wr.
8.5 Hoytoyk DEL VOSTPO A 860 - 1 wr.
8.6 CneynanusmpoBaHHas Mebesb:
8.7 focka AA-323 (yuebHasa) - 1 wrT.
8.8 Ctyn npenogasatens - 1 wr.
8.9 Cton npenopgasarens - 1 wr.
8.10 MapTta yyeHnueckas - 24 .
8.11 Ckambs - 24 wr.
8.12 Ayautopuu ans caMocToATeNbHON paboThbl:

8.13 YnTtanbHblil 3an Ha 180 nocafouHblX MecT. Tenesm3op, CUCTEMHBIN 6/10K. TpaguLMOHHbIE
cucTemMaTMyeckuii, anaBUTHBIN KaTanoru, TeMaTuyeckne KaptToTekn. KHKHbINA (DOHA
yntanbHoro 3ana. 3 MK - paboune mecta 6ubnMoTEKapeli, KCeEpOKC, NPUHTEP.

8.14 3an 3neKTPOHHOM UH(popMauun. 6 nonb3osaTenscknx MK c Boixogom B MHTepHeT, 11K -
pabouee mecTo 6ubNNOTEKaps, ckaHep. ®oHa CD- nu DVD-ROM, cogepxXalnx pasfinyHyto
NH(OpMaLM0: KaTanorn, KHUru, NPUIoXKeHUs K NepuoAnYecKMM nsgaHmsam, obyyatowme
nporpamMmsbl, 3HUUKAONEANN N T.0. DNEKTPOHHbIE 6UOGNMOTEUHbIE 6a3bl JaHHbIX (CAB «Mpbucy).
JocTyn K cnpaBoYHO-NPaBoBOi cucteme «KOHCynbTaHTIMOCY.

8.15 ABGOHEMEHT y4ebHON NuTepaTypbl: Katanor y4e6HO-MeTOANYECKOW NnTepaTypbl, KHUXHbIA HOHA
aboHemeHTa.

9. METOAVYECKUE YKA3AHUSA ANF OBYYAIOLLNXCSA MO OCBOEHUIO
AVCLUNNANHBI (MOAYNS)

@ opMbl TEKYLLETO KOHTPOA

B KayecTBe TEKYLLEro KOHTPOAA UCNO/Ib3YHOTCA CBEAEHNS O NOCELLEHWUN CTY-AeHTaMUN 3aHATUR,
aKTVMBHOCTb Ha MPaKTUYeCKUX 3aHATUAX, Pe3y/bTaTbl TECTUPOBAHMA NO OTAE/IbHLIM TEMaM AUCLUNUHBI,
paboTa C HOPMATMBHO-NPaBOBbIMU UCTOYHUKAMY

TeKyLWmnii KOHTPO/b YCMEeBAaeMOCTY NO3BO/AET ONpPeAeNnTb: KayecTBo, rny6uHy, 06beM YCBOEHUSA 3HAHU
N YMEHWI B paMKax OTAe/NIbHOW TeMbI; MMeKLLMecs HeAoCTaTKN, Mepbl MO UX YCTPaHEHWUIO; CTEMEHb
OTBETCTBEHHOCTU CTYAEHTOB K paboTe, ypOBEeHb Pa3BMTUA UX CNOCOOHOCTEN M NPUYMHBI, MellatoLwme
06YyYeHUI0; YPOBEHb OBMlaJieHMS HaBblKaMW CaMOCTOATEeIbHON paboTbl, NYTU U CPeACTBa UX PasBUTHSA.
MPOMEXYTOUHbIN KOHTPONb - 3a4eT B BU/e TECTOBOro OTBETA

MprMepHble BapuaHTbl TECTOBbLIX 3afaHnii N0 gUCLUNINHE

1 CfoBO 3KCTpPeMn3M B NMePeBOAE C NAaTUHCKOr0 O3HAYaeT:

a) NPUBEPXXEHHOCTb KparkHUM B3rnsjam;

6) cuctema, yTBepxgaroLas npeBoCcxXoACTBO OAHOW pacoBOW rpynnbl Hag APYrUMu

B) CTPEM/IEHNE U3MEHUTb YTO-N60

2. Bosoyautenamu CrN[a ABna0TCA BUPYChl CEMbMU:

a) hnaBMBUpPYyCOB
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6) peTpoBMpycoB

B) MMKOPHaBMPYCbI

r) OPTOMMKCOBUPYCOB

[1) napamunKcoBupyc

3. Moyemy ynotpebneHne ankorons 0Co6eHHO onacHoO B NOAPOCTKOBOM BO3pacTe?
a) neyvyeHb PYHKLMOHUPYET HE B NOJIHON Mepe;

6) anKkoronmam pasBmBaeTcs 6bICTPeE, YEM Y B3POC/bIX;

B) He 3aBepLUMNOCh pa3BMTUE TOJIOBHOMO MO3ra.

4. Kak He nepepaetca BUY?

a) yepe3 ObITOBbIE KOHTAKThI

6) Npn NONOBOM KOHTaKTe

B) MapeHTepasibHbIM MyTeM

r) TpaHcnnaueHTapHo

4) npu pogax

r) npeHebpexeHne cembel 1 ApYy3bAMN

5. K npu3Hakam Koppynuuum 0THOCUTCS Hanuune y rocyapCTBeHHOr0 Cry»Kallero:
@) KOPbICTHOW MM MHOM INYHO 3aUHTEPECOBAHHOCTMU;

6) 3aMHTEPeCcOBaAHHOCTN B AOCTMXXEHUM 06LLEN0Ne3HOro pesynbrara,;

B) MCK/OUNTENIbHO KOPbICTHOrO MHTEpeca

) ymbIC/la Ha MaTepuanbHoe oboratieHune

6. HeratuBHble NocneAcTBUS KOPPYNLMM B 3KOHOMUYECKON 06/1aCTW MPOABAAIOTCA:
a) B NO/IMTNYECKOM HeCcTabunbHOCTM rocyfapcrea

6) B yrpose gemokpatuu

B) B lyXOBHO-HPAaBCTBEHHON Aerpajaumnm obwecrsa

) B HapyLleHUNn MexaHn3MOB KOHKYPEHLUW U NPUUYNHEHWUIO MaTepuanbHOro yulepba
7. KoppynumMoHHOe NpaBoHapyLleHMe BeYveT 3a coboii:

a) AMCUMNANHAPHYO 160 aAMUHUCTPATUBHY OTBETCTBEHHOCTb;

6) aAMUHUCTPATUBHYIO WUN YTONOBHYO

B) AUCLUNIVHAPHYIO, aAMUHUCTPATUBHYIO, YTO/OBHYO UK UHYKO OTBETCTBEHHOCTb
) MaTepuanbHyH OTBETCTBEHHOCTb

8. MpoTnBoAeNnCTBNE KOPPYNLMMN OCYLLECTBAAIOT:

a) opraHbl rocyapCcTBeHHON BNacTu, opraHbl MECTHOIO CamOynpaB/ieHUs, UHCTUTYTbI PaXAaHCKoro
o6LLecTBa, opraHunsaumm u usnyeckue nuua

6) opraHbl rocyjapCTBEHHOI BNacTu, opraHbl MECTHOTO CaMOYMpPaBNeHUs, UHCTUTYTbl FPaXAaHCKOro
obuiecTBa U opraHm3aymm

B) OpraHbl rocylapCTBEHHOM BMaCTN, OpraHbl MECTHOr0 camOynpaB/ieHUs U UHCTUTYTbI TPaXAaHCKOoro
obuiecTsa

I) opraHbl rocyapcTBeHHOW BnacTu

9. Mpun3HakaMn NHTEPHET-3aBUCUMOCTUN ABNAKOTCH:

a) «MoTepsi KOHTPONSA» Haf BPeMeHeM, NMpOoBefeHHbIM 38 KOMMbIOTEPOM;

6) yTpaTa MHTepeca K COLMANbHOM XU3HU N BHELLUHEMY BUAY;

B) YXY/ALLEHWe ONOPHO-ABUraTe/IbHOro annapaTa; NuLL,eBapuTeIbHOW CUCTEMbI; 3PEHUS.
10. Cuctematunyeckoe ynotpebsieHre CMPTHbIX HANMUTKOB Ha NPOTSXXEHUMN AINTENbHOTO BpeMeHu, Becerja
COMPOBOX AL eecs Bblpa)KeHHbIM ONbAHEHWEM, 3TO:

a) NbAHCTBO;

6) anKoronnam;

B) a/1KOr0/1bHO€e OMbAHEHME.

11. MacCuBHbIV KYPUNbLLKK, 3TO Ye/I0BEK:

a) BbIKYpMBaOLLNA [0 2 cUrapeT B feHb;

6) BbIKYpMBaKOLMNIA OAHY CUTapeTy HaTOWaK;

B) HaxoAAWMIACA B OLHOM NOMELLEHUN C KYPUNbLLUKOM .

12. Kak f0/iro octaeTcs aHalla B OpraHn3me rnocsie KypeHus?

a) OQVH [ieHb;

6) 12 vacos;
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r) O4MH Yac.



