MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.04.01 Paguorexnnka
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: Pagnorexnnyeckue cCMCTEMbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
KOHCTPYUPOBAHMUE U TEXHOJIOI'UA TIPOU3BOIACTBA
PAAUOIJEKTPOHHBIX CPEACTB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Oo0s13aTeLHan

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

2 cemecTp - 32 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlaGopaTopnasi pabora
PacuerHo-rpadguyeckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnapeney

Ca3oHoBa J1.T.

MO+

Waentuduratop

R4da3b64f-SazonovalT-25bbfdc4|

JI.T. CazoHoBa

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnapeney

KomapoB A.A.

Waentuduratop

R8495dafl-KomarovAlA-eada3f0d

A.A. Komapos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi
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MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3aKU

Bnaaeney

Komapos A.A.

WaenTndukatop

R8495dafl-KomarovAlA-eada3f0d

A.A. Komapos




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHUS] TMCHUILUIHHBI. W3YYEHHE 3JIEMEHTOB TEXHOJOTHI MPOM3BOACTBA 3JEKTPOHHBIX
cpeactB (OC) m METONOB KOHCTPYMpOBaHHS, pacyéra, aHaau3a W BBIOOpa CHOCOOOB 3allMTHI OT
BO3MYILAIONIUX BO3ACUCTBUN Ji MOCIEAYIOIIEro HCIOIb30BaHUS NPU CO3JaHUM U MPUMEHEHUU
PaauO3JIEKTPOHHOM anmnaparypsl.

3agauu AMCHMIIINHBI

- I3YYCHHE yYeTa BIHSHUS U CIIOCOOOB 3aIUTHI KOHCTPYKIIUN JIEKTPOHHBIX CPEJICTB OT BHICOKUX
Y HU3KHUX TeMIIepaTyp, MEXaHUUYECKUX BO3JICUCTBUIA, MOBBIIICHHON BIAXKHOCTH, arPECCUBHBIX
XAMHUYECKUX Y OHOJIOTMYECKUX BO3IEHCTBHIL;

- OCBOEHHE METOJIOB pacyeTa HaIe’)KHOCTH paboTel POC mo BHE3amHbIM OTKa3aM s He

BOCCTaHaBJINBACMBIX CUCTCM,

- 00yueHre OCHOBaM aBTOMAaTU3MPOBAHHOI'O MHOTOKPUTEPHAIBHOI'O BBIOOPA IPOEKTHBIX
peleHu ¥ KOHCTPYKTUBHBIX KOMIIOHEHTOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
NPECTABIIATh
COBPEMEHHYIO HAYIHYIO
KapTUHY MUPA, BBISBIISATH
€CTECTBCHHOHAYYHYIO
CYIIHOCTB ITPOOJIEM,
OTIPE/ICIISATh YTH UX
pEILICHHS U OLICHUBATh

3 PEeKTUBHOCTD
CAENaHHOTO BBHIOOpA

W]I-1onk-1 Ipencrasnser
COBPEMEHHYIO Hay4YHYIO
KapTUHY MHUPA, BBISBIISCT
€CTECTBEHHOHAYYHYIO
CYIIHOCTb TTPOOIEMBI
IPOEKTUPOBAHUS,
HPOM3BOJICTBA U
UCIIOJIb30BAHUS B
NPaKTHYECKOH JIESITeTbHOCTH
PaIHOdIIEKTPOHHBIX YCTPOUCTB
U CUCTEM

3HATh:
- OCHOBBI aHAJIN3a HAJIe)KHOCTH U
ucneitanuii POC;

- OCHOBHBIE MPOOJIEMBI, BO3HUKAIOIINX B
XO7I€ BBIMIOJIHEHUS 3TAIloB
npoekTupoBanust KoHcTpykuud POC u
TEXHOJIOTUI UX NTPOU3BO/ICTBA;

- OCHOBHbIE TEPMUHBI U IOHSTHUS B
KOHCTPYMpPOBaHUU U TexHoaoruu POC
0a30BbI€ 3J1e-MEHTbl (POPMUPOBAHUS
TEXHUYECKOT0 3aJJaHus Ha
KoHcTpyHupoBanue POC;

- BUJIbI paIMOKOMIIOHEHTOB,
MPUMEHSIEMBIX B KOHCTPYKLIHAX U
OCHOBHBIE TEXHOJIOTUYECKHE MTPOLIECCHI HX
W3TOTOBJICHHUS.

YMETB:
- pacCYUTHIBATh HAJCKHOCTD I10

BHe3anmHbIM oTKa3zaMm POC;

- pacCUUTHIBATh OIMIMOKH BBIXOTHBIX
IIapaMeTPOB KOHCTPYKIIMIA;

- BBIOMPATH ONTUMAJIbHBIE BAPUAHTHI
KOMIIOHEHTOB KOHCTPYKIIHIA.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

Panunorexnuueckue cucreMsl (nanee — OIIOII), nampaBnenus moarotoBku 11.04.01 Pammorexnuka,
YpOBEHB 00pa30BaHusI: BeICIIee 00pa30BaHME - MarUCTpaTypa.

Tpe6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:



- 3HaTh BUJIbI PAIUOKOMIIOHEHTOB, PUMEHSIEMBIX B KOHCTPYKIUSAX U OCHOBHBIE TEXHOJIOTUUECKHE
MPOLIECCHI UX U3TOTOBJICHUS

- 3HaTh OCHOBHBIE TEPMUHBI U TIOHATHUS B KOHCTPYHUPOBAHUU U TeXxHOJIorHH POC 6a30BbIe 3iie-MEHTHI
dbopMUpOBaHUS TEXHUUYECKOTO 3aJaHusI Ha KOHCTpyupoBaHue POC

- 3HaTh OCHOBHBIE MPOOJIEMBI, BO3HUKAIOIIUX B X0JI€ BHIMIOTHCHHSI STAIIOB MPOCKTHPOBAHUS
KOHCTpYKIMA POC u TeXHOIOrni UX MPOU3BOACTBA

- 3HATh OCHOBBI aHAJIN3a HAJICKHOCTH U UcnibiTaHuit POC

- YMETb BBIOMPATh ONTUMaJIbHbIE BAPHAHTHI KOMIIOHEHTOB KOHCTPYKLIUN

- YMETh PACCUUTHIBATH OMIMOKH BBIXOHBIX MTAPAMETPOB KOHCTPYKITUI

- YMETb PaCCUUTHIBATh HAJICKHOCTh M0 BHE3aNMHbIM 0TKa3am POC

PesynbTaTel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTecTalMy 8 g | O |Jlex JIab | Ip — - VIKKTL | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepMuss! 1 8 2 4 - - - - - - - 4 - CamocmoamensHoe usyuenue
OTIpe/ieIeHusl. meopemuueckozo mamepuana: N3ydenne
OcHOBHBIE TIPOOIEMBI U MaTepuaia 1o paszgeny "TepMuHsl U
3a1a4n omnpezenenus. OCHOBHBIE MPOOJIEMBI U 331241
KOHCTPYUPOBaHUSA U KOHCTpYUpOBaHMA U TexHonoruu OC"
texHosoruu 9C H3yuenue mamepuanog 1umepamypHsix
11 TepMmuHb! U 8 4 - - - - - - - 4 - UCMOYHUKOB:
OTIpe/IeIICHUSI. [2], cTp. 8-15
OcHOBHBIE TIPOOIEMBI U [3], cTp.3-5
3a1a4n
KOHCTPYHPOBAHUS U
texHogoruu 9C
2 ABTOMAaTHU3UPOBAHHEIH 20 6 4 - - - - - - 10 - Iloozomoeka k rabopamopuoil pavome: JIns
MHOTOKPUTEpUATbHBIN BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
BBIOOp BApHAHTOB Nel «ABTOMATH3UPOBAHHBIN
THUIIOBBIX U MHOTOKPUTEPUIBHBII BBIOOP KOMIIOHEHTOB
CTaH/IapTHBIX KoHCTpyKuuit 9C» HE0OX0IUMO
3JIEMEHTOB IIpeIBapUTEIFHO U3YIUTh TEMY H 33aJa4n
KOHCTPYKILIUH 1O BBITIOJTHEHUSI 1TA00OPaTOPHON pabOoThI, a TaK XKe
coBokynHocTH [TK N3y4YUTh BOIPOCH BAPHAHTOB 00PaOOTKH
2.1 | ABTOMAaTH3UpPOBAHHEIH 20 6 4 - - - - - - 10 - Pe3yNbTAaTOB 110 U3YYEHHOMY B paszelie
MHOTOKpPUTEPHAIbHBII " ABTOMaTH3UPOBAHHBIA MHOTOKPUTEPUATBbHBIN
BBIOODP BapHaHTOB BHIOOP BapUAHTOB THIIOBBIX U CTAHIAPTHBIX
TUIIOBBIX U 9JIEMEHTOB KOHCTPYKIMH 110 COBOKYITHOCTH
CTaHJapPTHBIX K" marepuainy.
9JIEMEHTOB Camocmoamenvroe usyuenue

KOHCTPYKLMH IO
coBokyrnHocTH [1K

meopemuueckozo mamepuana: VI3ydaenue
MaTrepuana 1o pasaeny "ABTOMATU3UPOBAHHBIN

5




MHOTOKPUTEPHAJIbHEII BEIOOP BAPUAHTOB
TUTOBBIX U CTAHJAPTHBIX JIEMEHTOB
KOHCTpYKUUH 1o coBokymHocTH [TK"
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], cTp. 82-90

3 Brusane 10 8 Iloozomoeka pacuemuo-zpaguueckozo
KOHCTPYKTHUBHBIX H 3adanua: IlomydeHne NHANBUAYAIBHOTO
TEXHOJIOTHYECKUX 3a7[aHusI ¥ BBITIOJTHEHHUE MIEPBON JacTH
(akTopoB Ha pacueTHOTO 3anaHus " AHAJIH3 TOYHOCTH
obecrieueHue BBIXO/IHBIX [TAPAMETPOB U HAIEKHOCTH
HazaexHocTH OC B PaaNO3JIEKTPOHHBIX YCTPOUCTB"
Pa3IMYHbIX YCIOBHUSIX CamocmoamensHoe usyuenue
9KCILTyaTallu meopemuueckozo mamepuana: N3ydenne
3.1 Bnwusinue 10 8 Marepuaia o pasaeny "BausHue
KOHCTPYKTUBHBIX U KOHCTPYKTHUBHBIX H TEXHOJIOTHYECKUX
TEXHOJIOTHYECKHX ¢axTopoB Ha obecneueHne HaaexHoctn OC B
(axTOpoB Ha Pa3INYHBIX YCIOBHSX AKCILTyaTaun"
obecrieueHne H3yuenue mamepuanog 1umepamypHbix
HagexxHoctu OC B UCHOYHUKOG:
Pa3INYIHBIX YCIOBUAX [2], cTp. 132-147
9KCILTyaTaliu
4 TermmoBeie BO3IENCTBUS 20 10 Iloozomoeka k nadopamopnoii pabome: J1ns
Ha OC. BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
IIpoextupoBanue Ne2 «AHanu3 U BBIOODP TEIUIOBBIX PEKUMOB
TEIJIOBBIX PEXKUMOB 6s10ka DC» HE0OX0UMO MPEIBAPUTETHHO
3C. [Ipumepst W3Y4YHUTh TEMY M 33/1a41 BBITIOJIHEHUS
KOHCTPYKTHUBHBIX 71ab0paToOpHOi paboThI, a TaK Ke U3YUUTh
peIeHuiH, BOTIPOCHI BAPHAHTOB 00PAaOOTKH pe3yIbTaToOB
o0ecrieunBaronnx 10 M3y4eHHOMY B pazzene "TemnnoBsre
3aJaHHBIA TEIJIOBOK BozzieiicTBus Ha DC. [IpoexkTupoBanue
pexum 3C TernoBbIX pexxumoB OC. IIpumepsr
4.1 | TermoBsie BO3ACHCTBHS 20 10 KOHCTPYKTHUBHBIX PEIICHUN, 00E€CIICUNBAIOIINX
Ha OC. 3aJaHHBIN TemoBoil pesxxum DC" MaTepuany.
[IpoextupoBanue Camocmoamensroe usyuenue

TETUIOBBIX PEXHMOB
3C. Ilpumepsr
KOHCTPYKTHUBHBIX
pelIeHuH,

meopemuuecko20 mamepuana: zyuenue
Marepuana o pazaeny "TemnoBsie
BozzaeiicTBus Ha OC. [IpoekTnpo- BaHue
TeruIoBEIX peskuMoB DC. IIpumepsr




00eCIeYnBaOIIMX
3aJJaHHBIM TEIJIOBOM
pexum OC

KOHCTPYKTHUBHBIX PEIICHHU, 00CCIICUNBAIOIINX
3a/laHHBIN Tero0Boi pexum DC"

H3zyuenue mamepuanog 1umepamypHslx
UCHOYHUKOG:

[2], ctp. 142-148

5 3amura 3C ot 18 CamocmoamensHoe usyuenue
MeXaHUIECKUX meopemuyeckozo mamepuana: VI3yaenue
BO3IEHCTBHIA. MaTepHana o paszeny "3amuta 9C ot
OCHOBHBIE TTYTH MeXaHUIeCKUX BO3AeHCTBIH. OCHOBHBIE ITYTH
3aIUTHI OT YAapOB, 3alIUTHI OT yIapOB, BUOPAITIH U JINHEHHBIX
BHOpaNnuy ¥ TUHEHHBIX ycKopeHui"
YCKOpEHUi Iloozomogka k nabopamopnoit padome: Jns
5.1 3amgura 3C ot 18 BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MeXaHUYECKUX Ne3 «HccnenoBanue BUOPOYCTOHUYMBOCTH
BO3AEHCTBHI. 6s0ka OC» HE0OXOJUMO MPEABAPUTEIHLHO
OCHOBHBIE TyTH W3Y4YUTh TEMY M 33/1a41 BBITIOJIHEHUS
3aIUTHI OT YAAPOB, nmabopaTopHO paboTEL, a Tak XKe U3YIUTh
BUOpAIMH ¥ JTMHEHHBIX BOTIPOCHI BAPHAHTOB 00Pa0OTKH pe3yIbTaToOB
YCKOpEHHUH o u3y4eHHoMy B pazfene "3ammura IC ot
MEXaHUYECKUX BO3AeHcTBUNA. OCHOBHBIE MYTH
3alIUTHI OT yIAPOB, BUOPAITH U JINHEHHBIX
yCKOpeHui" Marepuany.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], cp. 130-138
[3], cTp. 98-110
6 3ammura 3C ot 10 Ilodzomoeka pacuemno-zpaguueckozo
BJIAYKHOCTH. 3adanus: BrinogHEeHWE BTOPOM yacTu
T'epmeruzanus IC kak pacyeTHOro 3ajanus "AHaiu3 TOYHOCTH
KOMILICKCHAS 3alIUTa BBIXOTHBIX MTAPaMETPOB U HAJIEKHOCTH
KOHCTPYKLHUH OT PaaMOAIEKTPOHHBIX YCTPOMCTB"
arpeccHBHBIX Cpell. Camocmoamensroe usyuenue
[MpormTka. 3anuBka. meopemuueckozo manepuana: Nzydenve
OOBoJlakuBaHUE. Marepuana no paszaeiny "3amura 9C ot
Bakyym-muioTHas BrakHocTH. 'epmerm3armst DC kak
repMeTH3anus KOMIUIEKCHAS 3aIIUTa KOHCTPYKIUIT OT
6.1 3ammura 3C ot 10 arpeccuBHBIX cpeq. [IporuTka. 3anmBKa.
BIIQYKHOCTH. O6BonakuBanne. BakyyMm-1uioTHas

TI'epmeruzanus IC kak

repmeru3anus"”




KOMILJICKCHAs 3alluTa
KOHCTPYKLUU OT
arpecCUBHBIX CPEl.
[ponutka. 3anmBKa.

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], ctp. 98-110

OOBoNaKuBaHUE.
BakyyMm-muioTHas
TepMETH3AINS
7 IoxpsiTus nerane OC. 8 CamocmosamensHnoe usyuenue
3amuTHBIE TOKPHITUSL meopemuyueckoz0 mamepuana: Vzyaeane
neraneit OC. MaTepHana o paszueny "[lokpeiTre meraneit
Merannuueckue OC. 3ammuTtHble MOKpbITUsA AeTaneit IC.
MOKPBITUSA. Mertammuueckue nmokpeitus. ®ocdarupoanue,
docdaruposanue, OKcHIupoBaHue, BopoHeHue. JIKIT"
OKCHJIUPOBaHME, Ilooz0mogka pacuemuo-zpaguueckozo
BopoHeHue. JIKII 3adanusa: 3alUTa pacyeTHOrO 3aJaHus
7.1 | Toxpertus neranei IC. 8 " AHaM3 TOYHOCTHU BBIXOJIHBIX MTApaMeTPOB U
3anuTHEIE TOKPBITUSL HaEKHOCTH PAJUOAIIEKTPOHHBIX yCTPOUCTB"
netaneit OC. H3yuenue mamepuanos 1umepamypHslx
Merannaeckue UCIOYHUKOG:
TIOKPBITHS. [1], cTp. 217-231
docdaTtupoBanue,
OKCHAMPOBaHHE,
Boponenue. JIKII
8 TOHKOIIJICHOYHBIE 1 14 Iloozomoeka Kk nadopamopnoii pavome: Jns
TOJICTOTJIEHOYHBIE BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
mukpocoopku (MCB). Ne4 "MHoOTOBapHaHTHOE MHOTOKPUTEpHAIEHOE
Texnomnorus ux IIPOEKTUPOBAHUE KOHICHCATOPHOI
MIPOU3BOJICTBA MHUKPOCOOpPKH" HEOOXOUMO MPEIBAPUTEIHHO
8.1 TOHKOIIEHOUHBIE U 14 U3Y4YUTh TEMY U 33]1a4M BBIIIOJHEHUS
TOJICTOIUICHOYHBIE 71ab0paToOpHON paboTHI, a TaK Ke U3YIUTh
mukpocoopku (MCB). BOIIPOCHI BAPUAHTOB 00pabOTKU pe3yIIbTaToOB
TexHomorus ux [0 U3y4YE€HHOMY B pazjeine "TOHKOMIEHOYHbIE U
IIPOU3BOJCTBA TOJICTOIUIEHOYHBIe MUKpocOopku (MCB).

TexHonorus ux NpoU3BOJCTBA" MaTepHamy.
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
Marepuana 1o pazaeiny "ToHKOIUIEHOUHbIE U
TOJICTOIUIeHOYHBIe MUKpocbopku (MCB).
TexHonorust uX NPON3BOACTBA"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], cTp. 250-267

OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 32 16 - 0.5 60 335
Hroro 3a cemecTp 144.0 32 16 - 2 - 0.5 93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padoram; MKKII — nnanButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM IpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmunvl u onpedenenus. OcHosHble NPOOIEMbL U 3A0aYU KOHCMPYUPOBAHUS U MEXHOI02UU
2C

1.1. Tepmunsl u onpeaeneHus. OCHOBHBIE MPOOIEMBI U 33/1a4l KOHCTPYUPOBAHUS
TexHoaoruu 2C

CucreMHBIM NOIXOJ MPU IPOESKTUPOBAHMM KOHCTPYKLUI M TeXHOJOrui npousBoiacta IC.
OO0ue npuHIMIIBI NPOEKTUPOBaHUS KOHCTpyKuui OC. ba3oBble NPUHLMIIEI KOHCTPYHPOBAHUS.
Knaccugpukamms OC mo ycnoBuaM HsKcrutyaraiuu. Dopmann3oBaHHAsh IOCTAHOBKA 3a7addl
IPOEKTHOro BbIOOpa mpu KoHcTpyupoBaHuu OC. MHOrokpurepuanbHbIi BBIOOP BapHaHTOB
KOMIIOHEHTOB KOHCTPYKUMU. Mojenu naHHbIX. PensunoHHas u accouuaTuBHas MOJEIb JIaHHBIX.
Br160op nomycTuMbIx BapuaHTOB B AM.

2. Asmomamu3upoeanHulil MHO2OKPUMEPUATbHbL 8b100D 8APUAHINOE MUNOBLIX U
CMAHOAPMHBIX INEMEHMO8 KOHCMPYKYUll no cogokynnocmu [1K

2.1. ABTOMaTH3MPOBAHHBII MHOTOKPUTEPUAIBHBIA BEIOOP BAPHAHTOB THIIOBBIX U CTAHJAPTHBIX
3JIEMEHTOB KOHCTPYKLUi 110 coBokynHocTH [TK

Bri6op ontumansHbeIx BapuanToB B AM mo kpureputo [lapeto, L u []. Anroputmsl BeIOOpa.
[Tpumepst Bei6Opa ontumaibubix UMC B AM/I.

3. Bausnue KOHCMPYKMUBHbIX U MEXHOJI02U4YeCKUx d)aKWlOD06 Ha obecneyenue HA0eHCHOCHU
ICs PA3TUYHBLX YVCIOBUAX dKCnyamayuu

3.1. BiusiHuE KOHCTPYKTHUBHBIX U TEXHOJIOTHUYECKUX (PaKTOPOB HA 0OecIieueHne HaJe)KHOCTH
OC B pa3In4HbIX YCIOBUAX IKCILTyaTalluu

BnusiHue BHEIIHUMX BO3MYILEHUH Ha OIIMOKHM apaMeTpoB M HaAEKHOCTb DC MO MOCTENEHHBIM
U BHE3aNHbIM OTKa3aM. CBs3b MEXJy BHEIIHUMH BO3MYLIAIOIIMMHU (PaKTOPaMU M HAJAEKHOCTHIO
9C.

4. Tennoswvie gozoencmeus na IC. [Ipoekmuposanue menioewix pescumos IC. Ipumepol
KOHCMPYKMUBHBLIX peuleHull, obecneyusaromux 3a0annsitl meniosou pexcum IC

4.1. Tennossle Bo3aeiicTeust Ha OC. [IpoekTupoBanue TennoBsix pexumoB JC. [Ipumepsl
KOHCTPYKTUBHBIX pelleHi, 00ecrieunBaoInuX 3aJaHHbIA TEIoBoi pexum DC

VYpaBHeHue sHepreruyeckoro Oamanca. OCHOBHbIE BUIBI TEII00OOMEHa B KOHCTpyKuusax OC:
TEIUIONPOBOAHOCTh, KOHBEKLIMS, u3nydeHue. 3akoHsl dypwe, Hptotona n Credana bonbumana.
MonenupoBaHie TEIUIOBBIX IIPOLECCOB C IOMOINBIO JJIEKTPUYECKUX Lened. JluHamuueckue
TerioBble pexumbl JC. PacueT TemnoBBIX pexUMOB KO3(PPUIHMEHTHBIM MeToaoM. llpumepst
TEIUI03AIUThl KOHCTPYKLUHI JJIs1 ECTECTBEHHOTO M PUHYIUTEIBHOTO OXJIAXKICHHUS.

5. Bawuma IC om mexanuyeckux gozoetcmeuti. OcHosHble NYymuy 3auumasl 0m yoapos,
sUbpauUU U TUHEUHBIX YCKOPEHULL

5.1. 3amura OC 0T MEXaHNYECKHUX BO31eUCTBUI. OCHOBHBIE ITYTH 3aLIUTHI OT yIapOB,
BUOpAINK U JIMHEHHBIX YCKOPEHUI

AMOpTH3aTOPHI KaK CPeJCTBO 3amuThl POA oT MexaHnmueckux Bo3zzaeicTBuil. BubpouacrorHas
XapaKTEepUCTHKA CHCTEMBI «ammnapaT-aMopTH3aTop». KOHCTpyKIMN M XapaKTEpUCTUKH OCHOBHBIX
tunoB amoptuzatopoB (AJl, AIl, AY). Metoasl 3ammtbl KoHCTpyKuud POC or BubOpauuu u
yZ1apoB.
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6. 3awuma IC om enasxcnocmu. I epmemuszayus IC kax KOMNAEKCHASL 3aUWUmMAa KOHCMPYKUUL
om _azpeccughvix cped. Ilponumka. 3anusxka. Obgonakusanue. Baxyym-niomuas cepmemuzayus

6.1. 3amura OC ot BnaxHoctu. ['epmernsanus IC Kak KOMIIJIEKCHAs 3alUTa KOHCTPYKLHUN OT
arpeccuBHBIX cpen. [IpormTka. 3anuBka. OOBoakuBaHKNe. BakyyMm-1oTHas repMeTH3anus

OtHOcHUTENnbHAS U a0CONIOTHAs BIAXKHOCTh. AjncopOuusi m abcopbumsa. BausiHue Biarm Ha
CBOMCTBa METAUIMYECKMX M H30JLUOHHBIX MAaTepuayioB. BiusHuE BIQXHOCTH Ha JAETalln
KOHCTPYKLUH 1pH nepexonax temreparypsl yepe3d 00C. OcHoBHbIE cIOCOOBI 3aLTUTHI.

7. Hoxpoimus oemaneu IC. 3awummnsie noxkpovimus oemaneu IC. Memaniuueckue nOKpblmusl.
Dochamuposanue, okcuouposanue, soponenue. JIKIT

7.1. IlokpsiTus aetaneit IC. 3amuTHbIEe TOKPHITUS AeTaneid IC. MeTaminuyeckrue moKPhITHS.
®ocdarupoBanue, okcuauponanue, Boponenue. JIKIT

Merammueckne nokpsiTus. [loHATHE NOTEHLMana MeTaula MO OTHOIIEHHIO K BOJOPOIY.
AHOIHBIE W KaTOAHBIE MOKPHITHA. LlmHKOBaHWEe M KagmupoBaHue mo craimu. Docdaruposanue,
OKCUJMPOBaHNE, BOPOHEHHE U aHOJHOE OKCUIMpoBaHHe. VX cBoiicTBa M 00JacTH MPUMEHEHUS.
Jlakokpacounsle nokpeITHs. IlogroroBka mnosepxHoctu K HaHeceHuro JIKIL. I'pyHTOBKW,
LINATJIEBKU, BbIpaBHUBaHUE MOBEpXHOCTH. TexHonorus HaHecenus JIKII. Tunbl mokpsiTuil asis
neraneir OC: MeNaMHHOAIKHUIHBIE W HUTPOIEIUTIONIO3HBIE MOKPBITHA, TEHTa(TajIeBble U
rudTaneBbie MOKPBITUS, STTOKCUTHBIC TTOKPBITHS.

8. Touxonnenoynvie u moiacmonaerounwvie mukpocbopxu (MCE). Texnono2us ux npouzeoocmea

8.1. ToHKOIJIEHOYHBIE U TOJCTOILICHOYHbIE MUKpOocOopku (MCB). TexHomorus ux
MPOU3BOACTBA

DJIEMEHTBl TOHKOIUICHOYHBIX MHKPOCOOPOK M HMX OCHOBHBIC XapaKTEPUCTUKH. Pe3MCTHBHBIC,
JTUDJICKTPUYECKHE ¢ TPOBOJHMKOBBIE MaTe€pHalbl IS TOHKOIUICHOYHBIX MHKPOCOOPOK.
Texnonorust TosicrorieHouHbIx MMC. @yHKIMOHaNbHBIE MAcThl M WX CBOWCTBA. TeXHOJOTUs
BJKUT'aHUS MacT. ApMUPOBAHUE U MOJTOHKA AJIEMEHTOB.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. ABTOMaTU3UpOBaHHBII MHOTOKPUTEPUAIBbHBIN BBIOOP KOMIIOHEHTOB KOHCTPYKIMH DC;
2. AHanu3 1 BBIOOD TEIJIOBBIX pexHMOB O10ka IC;
3. MHoOroBapuaHTHOE€ MHOTOKPUTEPUAIBHOE MPOEKTUPOBAHUE KOHIEHCATOPHOU
MHUKPOCOOPKH;
4. UccnenoBanue BuOpoycroitunBocTH 610ka IC.

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHnue maTepuayioB Mo Kkeiicam pazaena "Tepmunbl u onpeneneHus. OCHOBHBIE
npoOJIeMbl U 3a]a4i KOHCTPYHPOBaHUs U TexHonoruu JC"

2. OOcyxnenne MaTepuaioB o Kelicam paszaena " ABTOMAaTU3UPOBAHHBII
MHOTOKPUTEpHAIIbHBI ~ BBIOOP BapMAaHTOB THUIOBBIX M  CTaHAAPTHBIX 3JEMEHTOB
KOHCTPYKIHMA o coBokynHocTu [TK"

11



3. OOcyxneHue wmarepuanoB IO Keiicam pasfena "BawsiHMe KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKHX (pakTOpoB Ha obecrneueHue HaaeKHOCTH DC B pazIUYHBIX YCIOBUAX
sKcIuTyaTanuu"

4. OOcyxaeHue MaTepuayioB Mo Kkedcam pazaena "TermoBele Bo3aeicTBus Ha OC.
[IpoektupoBanue TemioBblXx pexumoB OC. IlpuMepsl KOHCTPYKTMBHBIX pEIICHUH,
oOecreuynBarONIMX 3aaHHBIA TEII0OBOM pexum DC"

5. OOcyxneHue wmarepuasioB 1o keiicam pasgena "3amura OC 0T MEXaHUYECKUX
Bo3eicTBUI. OCHOBHBIC ITYTH 3alIUTHI OT y1apOB, BUOPAIIMH M JIMHEWHBIX YCKOPEHUH"

6. OOcyxaeHne MaTepuaioB 1o keiicam pasaena "3amurta OC ot BiaxHocTH. ['epmeTn3anus
OC Kak KOMIUIEKCHAsl 3allMTa KOHCTPYKIMH OT arpeccuBHbIX cpei. IlponuTka. 3anuBka.
Oo6BonakuBanue. Bakyym-muioTHas repmernsanus’

7. OOcyxnenue marepuaioB 1o kedcam paszaena "llokpeitms neraneit OC. 3ammTHBIC
nokpeiTus neraneir IC. Merammmueckue nokpeitus. @ocharupoBanue, OKCUIUPOBAHNE,
Boponenue. JIKII"

8. OOcyxneHue maTepuaioB No Keicam paszziena "TOHKOIUICHOYHBIE W TOJICTOTUICHOYHBIC
MukpocOopku (MCB). TexHonorust ux mpou3BoacTaa”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yIbTaThl 00yUeHUs

Howmep paznena qucrumniuas (B

O11eHOYHOE CPEACTBO

Konrl
110 JUCLUUIUIMHE COOTBETCTBUU C 11.3.1) (THI 1 HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]2|3[4|5][6]|7]8

3HaTh:

BUJIbI PAAMOKOMIIOHEHTOB, IPUMEHSIEMBIX B PacuetHo-Tpaduueckas padora/Pacuer

KOHCTPYKLIUSAX U OCHOBHBIE W-lomes + 4 | HAIEKHOCTH 6moka POA no nmocreneHHbIM U

TEXHOJIOTUYECKHE MPOLIECCHl MX BHE3aIIHBIM OTKAa3aM C y4€TOM BHEIIHUX

M3TOTOBJICHHS BO3MYIAIOIUX (PAKTOPOB

OCHOBHBIE TEPMUHBI U MOHATHS B JlaGopatopHas pabota/AHanu3 1 BEIOOP TEIIOBBIX

KOHCTPpYHpOBaHUU U TexHojoruu POC pexxumoB 6s10ka POC

0a30BbIC 3J1e-MEHTHI (POPMHUPOBAHUS N-lonk-1 +

TEXHUYECKOI'0 3aJJaHus Ha

KoHcTpyupoBanue POC

OCHOBHBIE ITPOOJIEMbI, BOSHUKAIOLINX B XO/I€ JlaGopatopHast paboTa/AHanu3 ¥ BEIOOP TETIOBBIX

BBITOJIHEHHUS TAIOB POCKTHPOBAHIA VLo + pexxumoB 6s10ka POC

koHCTpyK1uid POC 1 TexHomoruii ux

IPOM3BOJICTBA

OCHOBBI aHAJIN3a HAJIEKHOCTH M UCTIBITAHUN JlabopaTtopHast pabora/MccrnenoBanue

POC WJT-Lorcs ¥ BUOpoycroitunBoctu 610ka POC

YMersb:

BBIOMpATh ONTUMAJIbHbIE BAPUAHTHI JlaboparopHas paboTa/ABTOMATU3HPOBAHHBIN

KOMITIOHEHTOB KOHCTPYKIIH N-lork-1 + |+ MHOTOKpUTEPHAIbHBIN BBIOOP KOMIIOHEHTOB
KoHCTpyK1ui POC

paccUUTHIBATh OIIMOKH BBIXOIHBIX JlaGopatopHast paboTa/ABTOMaTU3MPOBAHHBIN

IapaMeTpOB KOHCTPYKIIHN N/I-1lomk-1 + | + MHOTOKPHUTEpPHUANIbHBIN BHIOOP KOMIIOHEHTOB
KoHCcTpyKuui POC

paccuuThIBaTh HAJEKHOCTh 110 BHE3AITHBIM Jlaboparopnas pabota/MHOroBapuaHTHOE

otkazam POC MHOTOKpUTEpPHAIILHOE IPOCKTUPOBAHUE

UJT-Lomk-1 + | + KOHJICHCATOPHOI MUKPOCOOPKHU

PacuerHo-rpaduueckas padora/Pacuer
HaJle)KHOCTH O10Ka PDA 110 IIOCTEIIEHHBIM 1

13




BHE3AITHBIM OTKa3aM C Y4€TOM BHEIIHUX
BO3MYHIIAIONUX (haKTOPOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Pacuer HagexHocTH 6;10ka POA 1m0 mocTeneHHbIM 1 BHE3aITHBIM OTKa3aM C Y4€TOM
BHEIIHUX BOo3MyIaronux ¢akropos (PacuerHo-rpadudeckas padora)

Dopma peanuzanuu: CmemanHas Gopma
1. ABTOMaTH3UPOBaHHBIM MHOTOKPUTEPHAIbHBIN BEIOOP KOMIIOHEHTOB KOHCTPYKIH POC
(JIaboparopuas paboTta)
2. Ananu3 ¥ BeIOOp TerioBbIX pexknuMoB Os1oka POC (Jlaboparopuas paboTa)
3. Uccnenosanue BuOpoycroitunoctu 61oka POC (Jlaboparopuas padoTta)
4. MHOrOBapHaHTHOE MHOTOKPUTEPUATILHOE TPOESKTUPOBAHNE KOHACHCATOPHON MUKPOCOOPKHU
(JTaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB  HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM COCTAaBJISIOIIEW U COCTaBISAIOIIEH
MIPOMEKYTOUYHOM aTTECTALIMKU

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3TAHNS:

1. Kangpipu, 1O. B. OcHOBBI KOHCTpYHUPOBaHUS, TEXHOJIOTUN U HAJIEKHOCTH Pau03IEKTPOHHBIX
CpeAcTB : yueOHoe mocoOue /It By30B 1o HampasieHusM "Pagnorexnuka", "buotexnudeckue
cucteMmbl 1 Texnosnorun" / 10. B. Kaunpeipun, B. I'. Kpsutos, @. H. I[Tokposckuii ; 06mr. pen. 0. B.
Kanneipun ; Ham. uccnen. ya-t "M3OHU". — M. : U3za-Bo MOU, 2015. — 312 c. — ISBN 978-5-7046-
1628-3.

http://elib.mpei.ru/elib/view.php?id=7506;

2. Kannpipun, 0. B. MHOrokpuTepraibHblil aHAJIN3, BEIOOP U CTPYKTYpUPOBAHHUE BapHAHTOB B
CAIIP : yue6HOE mocobue /uis By30B o HanpasieHuto "Pagnorexnuka" / FO. B. Kangsipun. — M. :
N3n-so MDU, 2013. — 320 c. — ISBN 978-5-7046-1436-4.;

3. A. 1. T'anees, E. B. CtaposoiitoBa, C. . [Tonukapos- "OCHOBBI HaIEKHOCTH TEXHUUECKUX
cucreM", M3natenscTBo: "KazaHCKUI HaydHO-UCCIEN0BATENBCKUI TEXHOJIOTHYECKUA YHUBEPCUTET
(KHUTYVY)", Kazansb, 2019 - (224 c.)

https://biblioclub.ru/index.php?page=book&id=612248.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpamMm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAUMCHOBaHHE
Y4eOHble ayIUTOPUH AJIs K-120, MamuHHBIHN 3a71 cepBep, KOHAUIMOHEP
[IPOBEICHUS JICKIIMOHHBIX NBI
3aHATUM U TEKYLIETO A-400, YueOHas ayuTOpus rnapra, CTyJ, JOCKa MEeJI0oBas, 3KpaH
KOHTPOJIA "A" WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,

MYJIbTUMEAUIHBIN IPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEP
MePCOHAIIBHBIN

Y4eOHbIC ayAUTOPHH TS

E-420/2, Yuebnas

CTOJI TIPENOIaBaTelIs, CTOJ, CTYII,

IIPOBEJICHUS nabopaTopus BELIAJIKA JUI OAEXKIBI, 10CKA MEJIOBas,
1a00paTOPHBIX 3aHATHIA KOHCTPYUPOBAHUS U 71a00PATOPHBIN CTEH[I, KOMIIBIOTED
IIPOU3BOJICTBA IIEPCOHAJIBHBIN, IPUHTED, TEIEBU30P
paaroannaparypbl
YyeOHble ayAUTOPUH IS K-120, MammHHBIH 3a1 cepBep, KOHIULMOHED
MPOBENCHUSA NBI]
IIPOMEKYTOUHON A-400, YyeOHast aynuTopHs napra, CTyJ, JOCKa MeJIoBas, SKpaH
aTTecTauuu "A" MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,

MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTED
[IEPCOHAJIbHBIN

I[Tomemntenus aiis
CaMOCTOSITENTLHOUN pabOTHI

E-420/4, KomnsrotepHo-
BBIUUCIIUTENIbHAS
naboparopus

CTOJI ITPENOIABATEIISA, CTOJ, CTYII,
mkad, BelamKa A7 O1ekKIbl, 10CKa
MapKepHas, KOMIbIOTEP
[IEPCOHAJIbHBIN

ITomemenus s
KOHCYJIbTUPOBaHUsA

E-420/7, JJabopaTopust M-
BUJIEO

CTOJI TIPENOIaBaTelis, CTOJ, CTYII,
mkad, BeamKa A OkKIbI, T0CKa
MapKepHasi, TEJICBU30D

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTr0 MHBEHTaps

E-704/14, [Tomemenue xad.
"dOPC"

000pyI0BaHUE ISl SKCIIEPEMEHTOB,
3aITaCHbIE KOMIUIEKTYFOIINE ISt
o0opynoBaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYI/IPOBaHI/IC N TCXHOJIOTHA IIPOU3BOJACTBA PAIHNOIJICKTPOHHBIX CPCIACTB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

ABTOMaTH3UPOBAaHHBIM MHOTOKPUTEPHUAIILHBIN BEIOOP KOMIIOHEHTOB KOHCTpYKIHi POC
(JIaboparopuas paboTta)

AHanu3 1 BRIOOD TeIIoBbIX pexxuMoB Os10ka POC (JlabopaTopHas pabora)

HccnenoBanue Bubpoycroitunoctu 61oka POC (Jlaboparopnas paboTa)

MHoroBapuaHTHOE MHOTOKPUTEPHUATBHOE TPOSKTUPOBAHUE KOHICHCATOPHOW MUKPOCOOPKH
(JTaboparopuas padoTta)

Pacuer HanexxHocTH 010ka PDA 110 OCTENICHHBIM U BHE3AITHBIM OTKa3aM C Y4eTOM BHEITHUX
Bo3Mymnaronux (Gakropos (PacuerHo-rpaduueckas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 14 16
KM:

=
N
w
N
(@3]

Pa3en muciuminibl

Tepmunsl u onpenenenus. OCHOBHBIE POOIEMBI U
3a/1a4yu KOHCTpYHpoBaHus U TexHojgoruu 2C

11

Tepmunsl u onpenenenus. OCHOBHBIE POOIEMBI U
3a/1a4M KOHCTPYUPOBAHUS U TeXHOJIO0run JC

ABTOMaTH3UPOBAHHBIN MHOTOKpUTEpUATIbHBIN BEIOOD
BapMaHTOB TUIIOBBIX U CTAHAAPTHBIX DJIEMEHTOB
KOHCTPYKIMI 10 cOBOKYNMHOCTH [TK

2.1

ABTOMaTH3WPOBAHHBIN MHOTOKpUTEpUATHHBINA BEIOOD
BAPHUAHTOB TUIIOBBIX U CTAHIAPTHBIX AJIEMEHTOB +
KOHCTpYKIUH 1o coBokynHoctu [1K

BnusiHue KOHCTPYKTUBHBIX M TEXHOJIOTHYECKUX
dakTopoB Ha oOecrnieueHue HaaexkHocTH DC B
Pa3IMYHBIX YCIOBHIX IKCILTyaTaIlul

3.1

BnusiHre KOHCTPYKTUBHBIX M TEXHOJIOTHYECKUX
¢dakTopoB Ha obecnieuenue HaaexHocTH DC B +
Pa3IMYHBIX YCIOBUSAX IKCIUTyaTalluu

Tennossie Bo3aeiicTBus Ha JC. IIpoekTrpoBanue
TerI0BbIX pexxuMoB JC. [IpuMeprl KOHCTPYKTHBHBIX
pelieHuit, 00ecTieunBaroUX 3a/1aHHbIA TEII0OBOM
pexum OC

4.1

Tennossie Bo3aeiicTBus Ha JC. IIpoekTrpoBanue
TerI0BbIX pexxuMoB JC. [IpuMeprl KOHCTPYKTHBHBIX
pelieHnit, 00ecTieunBaronX 3a1aHHbIN TEMI0BOM
pexum OC

3amuTa OC 0T MEXaHUYECKUX BO3IEHCTBHUIL.
OcHoOBHBIE MYTH 3aLIUTHI OT yJIapOB, BUOpalluu U
JIMHEHUHBIX YCKOPEHUI
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5.1

3ammrta OC 0T MEXaHUYECKUX BO3AEUCTBUM.
OcHOBHBIE TTYTH 3alIUTHI OT yIapOB, BUOpAIIUU U
JIMHEWHBIX YCKOPEHUI

3amuta OC ot BiaxHoctu. ['epmernsanus 9C kak
KOMIUIEKCHAsI 32l Ta KOHCTPYKIMIA OT arpeCCUBHBIX
cpen. [Iponutka. 3anuBka. OOBonmakuBanue. Bakyym-
IUIOTHAs TepMETH3aIHs

6.1

3amuta OC ot BiaxHoctu. ['epmernsanus 9C kak
KOMIUIEKCHAsI 32l Ta KOHCTPYKIMIA OT arpeCCUBHBIX
cpen. [Iponutka. 3anmuBka. O6BomakuBanue. Bakyym-
IUIOTHAs TepMETH3aIHs

[ToxpsiTus neraneit OC. 3amIUTHBIE TOKPBITUS
neraneid 9C. MeTauim4ecKue MOKPBITHS.
®docharupoBanne, okcuaupoBanne, Boponenue. JIKIT

7.1

[TokpsiTus aetaneit OC. 3aIUTHBIE TOKPBITHS
netaneit OC. MeTtanueckue MOKpbITUS.
dochaTupoBanue, okcuaupoBanue, Boponenue. JIKII

TOHKOIIJICHOYHBIE ¥ TOJICTOTUICHOYHBIE MEKPOCOOPKHU
(MCB). Texnonorust uX MpOU3BOJICTBA

8.1

TOHKOMJIEHOYHBIE U TOJCTOIJICHOYHbIE MUKPOCOOPKH
(MCB). TexHonorust uX Npou3BOJICTBA

Bec KM, %:

20

20

20

20

20
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