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PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas Moayab

1159068 OCHOBBI IPOEKTUPOBAHNUS TEIUIOBBIX arperaToB

Exatepun0ypr



ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist YderHble JaHHbIE

Oo0pa3oBaTtebHasi nporpaMmma Koa OII

1. TexHOIOrHsI BBICOKOTEMIIEPATYPHBIX 1.18.04.01/33.07
HEMETAJUIMYECKUX KOHCTPYKIIMOHHBIX U
(GYHKIMOHAJIBHBIX U3AEIUN 1 HAHOMATEepUaJoB

HanpagJieHue moaAroToBKH Kon HanpaBJieHusi 1 YPOBHSI MOJATO0TOBKH
1. XuMnyeckast TEXHOJIOTHS 1. 18.04.01

HporpaMMa MOAYJISL COCTaBJICHA aBTOPAMMU:

Yuenas
Ne n/m amuaus Hvs cremne eHoe Ho oc Iloapazaenenne
0 TeneHb, y4eH JIZKHOCTh Apa3jieieHu
OTuecTBO Y P
3BaHuUe
1 J3103ep Bragumup JIOKTOP 3aBeayroniuit 000pyIOBaHUS U
SkoBneBny TEXHUUECKHUX kadempoii ABTOMAaTU3ALUA
HayK, mpodeccop CUJIMKATHBIX MPOU3BOJICTB
CoraacoBaHo:

Yrpasnenue 00pa3oBaTebHBIX MPOTPAMM P.X. Tokapesa



1. OBIIASA XAPAKTEPUCTHUKA MOYJISA OcHOBBI NPOEKTHPOBAHUS TEIJIOBBIX arperaToB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Mopayns  OcHOBBI

NPOCKTHUPOBAHUS TEIUIOBBIX ~arperaroB HampaBlieH Ha (opMupoBaHUe
npodecCUOHANBHBIX KOMMETeHIMH. [Ipu 0CBOEHUU MOAYJs CTYAEHTHl MPUOOPETAIOT TEOPETUUYECKHE U
MPAaKTUYeCKHe 3HaHUS 00 YCTPOHCTBE M MpPUHIUMAX JCUCTBUS TEIUIOBBIX arperaTtoB. IIpuoOperator
HaBBIKM pacyeTa MapamMeTpoB TEIJIOBOH palOoThl medeil, TeIIOOOMEHHBIX alIapaToB U YCTPOMCTB s
MIPUHYAUTEIBHOIO U €CTECTBEHHOIO IbIMOYJAJICHUS.

1.2. CTpykTypa u 060beM MOAYJIA

Tabmumna 1
O0beM AUCUUIIHH MOTYJIS
Ne 1 BCEro MOayJisl B 3a4€THBIX
Hepeqem, AUCHUILIAH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eTUHUIAX
1 OCHOBBI NPOEKTUPOBAHNS TEIIJIOBBIX arperaToB 3
HUTOI'O no monynto: 3

1.3.11ocienoBaTe ILHOCTH OCBOEHHMSI MOYJIA B 00pa30BaTeJIbHOM NporpaMmme

IIpepexBU3UTHI MOAYJIs

1.

MeTo/1bl M TpaKTHKA HAYYHBIX UCCIEIOBAHMI

2. ®wusnueckas XMMUsS BBICOKOTEMIIEPATYPHBIX
HEMETAJUTMYECKUX MaTepUaIoB
IMocTpeKBU3UTHI M KOPEKBU3HUTHI 1. TexHomorus cTekyia
MOAYJIA 2. Texnomorus KEpaMHUKU
3. Cuyx06a orHeyopoB
4. CrpouTtenbHble KOMIIO3UTHI HA OCHOBE

MHHCPAJIBbHBIX BAKYIINX BCHICCTB

1.4. Pacnipenesienne KoMmeTeHUM

00y4eHusi (MHAMKATOPBI) 110 MOIYJIIO

N0 IUCHMIUIMHAM MOIYJIsl, IUIAHHpPYeMble PpPe3yJbTaThl

Tabmuia 2
Ilepeyennb
Kon u HaumeHoBaHue IInanupyemMble pe3yJbTaThl 00yUeHHS
AUCHUTLIUH
KOMIIETEHIIMH (MHAMKATOPBI)
MOYJIfl
1 2 3
OcHoBBI OIIK-6 - Criocoben 3-1 - [lepeuncianTh OCHOBHBIE TEXHUYECKHE
MPOSKTHPOBAHUS | IUIAHUPOBATH U MapaMeTpsl U TEXHOJIOTHYECKUE
TEIUIOBBIX OpPraHU30BaTh PAbOTHI IO | XapaKTEPUCTHKHU IKCILUTYaTHPyEMOTO
arperaToB IKCILTyaTaluu




TEXHOJIOTUYECCKOI'O
o0opyIoBaHus U
00ecCreYeHHIO
TEXHOJOTHUYCCKUX
npoIieccoB B chepe cBoei
poQeCcCuoHAIBHON
JEATSIILHOCTH C yYETOM
JHEPro- u
pecypcordhexTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOTYKTa

000pYIOBaHUS M PeaTN3yEeMbIX
TEXHOJIOTMYECKHX IIPOLIECCOB

3-2 - Ha3BaTh uMeronmecst orpaHuyYCHUs
PEXKUMOB IKCILTyaTaIliu 000PYI0BaHUS U
periaMeHThl TEXHOJIOTHYECKHUX MPOIIECCOB

3-3 - OOBSACHUTH NPUHIIMIIBI SHEPTO U
pecypcocOepexreHus IPOU3BOICTBEHHOTO
IIUKJIA U TIPOYKTa

V-1 - Texunuecku rpaMoTHO (POPMYJIUPOBATH
3aJlaHus 10 HKCIUTyaTalluy TEXHOJIOTHYECKOTO
000py1I0BaHUS U 00ECTICUCHHIO
TEXHOJIOTMYECKHUX IIPOLECCOB € yUYETOM
HUMEIOIUXCA OTPaHUYEHUN PEKUMOB
JKCIUTyaTaluy 000pyA0BaHMS U PErJIaMEHThI
TE€XHOJIOTUYECKHUX IIPOLIECCOB

V-2 - OueHuBarhb X0[1 IKCIUTyaTalluu
TEXHOJIOTHUECKOTO 000pyIOBaHUS U
peanu3any TEXHOJIOTHYECKUX MIPOLECCOB Ha
OCHOBaHUU BU3YaJIbHOTO aHAJIN3a U NOKa3aHUMN
KOHTPOJIbHO-U3MEPUTEILHOM armnaparypbl

V¥-3 - O60CHOBaHHO KOPPEKTUPOBATH XO/T
AKCIUTyaTalluu TEXHOJIOTUYECKOTO
000pyI0BaHUs U peaan3aluu
TEXHOJOTUYECKHX MPOIECCOB, TOOUBASChH
MOBBIIICHUS] YPOBHS SHEPTO U
pecypcocOepexeHns IpOU3BOICTBEHHOTO
LMKJIA U IPOJTyKTa

[1-1 - Opranu3zoBaTh B COOTBETCTBUHU C
pa3paboTaHHBIM YTBEPKJACHHBIM IJIAHOM
BBINIOJTHEHHE pabOoT MO AKCILUTyaTallluu
TEXHOJIOTHYECKOro 000pyA0BaHUS U
00eCreveHNI0 TEXHOJIOTHYECKUX IPOLIECCOB B
ctepe cBoeit mpodeccroHambpHOM
JeSITeIbHOCTH

I1-2 - Ilpeyarats 1 apryMEHTUPOBaHHO
JI0Ka3bIBaTh 11€71€CO000Pa3HOCTh
KOPPEKTHPOBOK MapaMETPOB IKCILTyaTalluu
000pyI0BaHUs U peaTn3aluu
TEXHOJIOTUYECKUX MPOIECCOB /IS TIOBBIIICHHUS
YPOBHSI 9HEPTO U pECYpPCcOCOepeKeHHS
MIPOU3BOJICTBEHHOTO IIMKJIA M MTPOAYKTA

J-1 - IleMOHCTpHpOBaTh OTBETCTBEHHOE
OTHOIIIEHHE K paboTe, OpraHN3aTOPCKUe
CIIOCOOHOCTH




1.5. ®opma o0yueHus
OOyueHne 1o JUCIUIIMHAM MOJTYJIsl MOYKET OCYIIECTBIIATHCS B OYHOM (hopMax.



PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
OCHOBBI POEKTHPOBAHUSI TETLIOBBIX
arperaTos

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 J3t03ep Baagumup JIOKTOP 3aBeayromuii | 00OpyAOBaHUS U
SxoBneBuu TEXHUYECKUX HayK, | Kadeapoii aBTOMAaTU3AINH
npodeccop CUJIMKATHBIX
MIPOU3BOJICTB

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM HHCTUTYTa HOBBIX MaTepuanoB U TEXHOJIOTUI

IIporokon Ne 20220331-01 ot 31.03.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI

ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuna 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI

MeTtononorus npoektupoBanusa. CTaAuHHOCTb TPOEKTUPOBAHUS U

1 Ocrogel npouccca COCTaB IPOEKTHON JOKYMEHTALMU. ABTOMAaTH3aLHs

MIPOEKTHPOBAHUS
MIPOEKTUPOBAHUSA
TenoBsle po1ECCH B TPOU3BOACTBE OTHEYTIOPHBIX MaTepHaIoB U
nzgenuit. Kimaccudukanus, ycTpoiicTBO, MpUHIMIT IEHCTBUS U
MoKa3aTeny TeXHUYecKol 3¢ (PeKTUBHOCTHY Teyer U cymwl. Pacuer
[leun n cymmna ans 1 KOHCTpyHpOBaHHe (yTEpOBKH redei. TemnoBas H305sus
2 MIPOU3BOJICTBA OTHEYIIOPHBIX | MEYHBIX OTpakaeHUU. TermrooOMeHHbIE YCTPOUCTBA IS
MaTepUaoB U U3/EIIH pereHepanny TerIoThl MPOIYKTOB CTOPAaHHUs TOILIMBA:

KJIacCU(pUKAINs, IPHHITUIT JCUCTBHS U TIPUMEHEHHE. Y CTPOHCTBA
JUTS yajdeHnus MpOAYKTOB CTOpaHus U3 pabovero MpocTpaHCTBa
Me4eil: eCTECTBEHHOE U PUHYIUTENBHOE IbIMOYJaIEHHE
Pacyer mapaMeTpoB MOJTHOTO CTOPaHUs MPUPOAHOTO raza.
Pacuer MaTeprambHOTO M TETIOBOTO OATAHCOB TICUEH 1 CYIIIHIL.
Pacuer mapaMeTpoB Temnonepenaun 4epe3 MHOTOCIOWHYO

3 TCHHOTGXH%%CKHG PacteTBl | pnockyro M UIMHAPUYECKYIO (yTEpOBKY Heueil IIpy rpaHUYHbBIX

TIEHCH 1 CyLINT ycnosusx 111 posa u cMeIaHHOH OCTaHOBKE MPAHUYHBIX yCIIOBUH

I u III pona. TemnoBoi pacueT pexynepaTopoB. PacueT napameTpoB
IBIMOBOM TpyOBI. PacdeT 1 BBIOOp TATOMYTHEBBIX YCTPOUCTB.

1.3. HaHpaBneHHe, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbBIC TCXHOJIOTHHN



HamnpaBnenuss BoCcUTATENBHOM ACSITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETEHIIMH MO0 00pa3oBaTelbHONM MporpaMMme, UX OCBOEHHE OO0ECIeYMBAETCS COJIEpKaHHUEM BCeX
JUCLIUIUIMH MOJTYJICH.

1.4. IIporpaMMa AUCHMILIMHBI PEATTU3YETCS Ha FOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUMYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBI
OCHOBBI IPOEKTHPOBAHUS TEIJIOBBIX arperaToB

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. ; [THeBMOMEXaHUYECKOE W THUAPOJAMHAMUYECKOE TEXHOJOTHYECKOe 00OpyJoBaHHE : y4eOHOE mocodue.;
benropoackuii rocyapcTBeHHbIN TexHonornueckul yauusepeutet uM. B.I'. lllyxosa, ObC ACB, benropog;
2017; http://www.iprbookshop.ru/80469.html (DnekTpoHHOE U3 TaHKE)

2. ; TerioBBIe arperaTbl M YCTAHOBKH : y4eOHOE TTOCOOME It O0YJaAIONINXCs 110 HAPABICHUIO MMOATOTOBKHU
08.03.01 CTPOUTEIBCTBO.; MUCHU-MI'CY, OBC ACB, Mockaa; 2020;
http://www.iprbookshop.ru/101839.html (OnexkTponHoe U3gaHUE)

IleuaTHBIE M3TaHUS

1., T'ymun, C. H., J3t03ep, B. ., I'onbues, B. A., Kpacnonepos, C. C.; Oco6eHHOCTH pacueTa TEerIOBOro
OanaHca BaHHBIX CTEKJIOBapeHHbIX neueit : yueb. mocodue.; [YI'TY-VIIU], ExarepunOypr; 2006 (10 7x3.)

2. M3to3ep, B. A, HIseiakuii, B. C., I3t03ep, B. f1.; IlpoektupoBanue 3uepro3hHeKTuBHBIX CTEKJIOBAPEHHBIX
neueit : [MmoHorpadus].; Terutorexuuka, Mocksa; 2009 (8 3k3.)

3. Hzio3ep, B. f.; TemnorexHuka u TeruioBas pabora medeld : ydeOHOe Mmocobue Ui CTYAEHTOB BY30B,
o0yyaromuxcsi M0 HANpaBJICHHUIO IMOATOTOBKHM OakamaBpoB W MaructpoB "CrpourtenbcTBo" Bcex (opm
oOyuenust.; Jlanp, Cankt-IletepOypr; 2016 (17 3k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, MHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

He ncnons3yrores

Marepuadasl 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro (opmara i BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUISl IIPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty IIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

Ba3bl 1aHHbIX, HHPOPMAIIMOHHO-CITPABOYHBIE M TOUCKOBBIE CHCTEMbI
He ucnons3yrorcs

3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI
OCHOBBI NPOEKTHPOBAHUSA TEMJIOBBIX arPeraTon

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOrPAaMMHBIM o0ecre4YeHneM

Tabmma 3.1



Ne
n/n

Buapl 3anaTui

OcHaIIEHHOCTH CNeHAJIbHbIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

IIpakTrueckue 3aHATUS

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkntouenue k cetu MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuu

Mebenb ayauTopHast ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYACHTOB

Pabouee mecTo nperoaaBaTeiist

[Tonkmrouenue k cetu MHaTEPHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

Mebenb ayauTopHas ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECCTBOM
CTY/ZICHTOB

Pabouee mecTo npenoaaBarens

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkmouenue k cetu UHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocrosTenpHas
paboTa CTyICHTOB

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

HepCOHaHLHHe KOMIIBIOTCPHI 110
KOJIMYCCTBY o6yqa}01u1/1xc;1

[Togxnrouenue x cern HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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