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YTBepK/eHa Ha 3aceilaHnM Kadeaprb! « TpaHCIOPTHO-TEXHOMOTHUECKHe CPeACTBa U 000py0BaHe
JIeCHOTO KOMILJIeKCa»
[Tpotokon Ne 29 3acenanus Kadeapsl «JIT7» ot 09.06.2021 r.

HauaneHuk Ot/iesia 06pa3oBaTe/ibHbIX POrpaMm
[MlesnsikoBa A.A

Pabouas rporpamma oo6peHa Ha 2022/2023 yueOHbIM rof.
[Tpotokon Ne 26 3acenanusi kadeapsl «JIT7» ot 13.04.2022 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMmbl JUCLIUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2023/2024 yuye6HbIN rof,.
[Tpotokon Ne 28 3acenanusi Kadeapsl «JIT7» ot 11.04.2023 .
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof.
[Tporokon Ne 25 3acenanusi Kadeapsl «JIT7» ot 16.04.2024 .
JIuct nepeyTBep>xeHuUs pabouei MporpamMMbl JUCIUITTMHBI / TTPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbIH rof,.
ITpotokon Ne 09.04.07-04/22 3acenanus kadezaps! «JIT7» ot 09.04.2025 .
JIvcT nepeyTBepskaeHus: paboydeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. INTAHUPYEMBIE PE3YJBTATBI OBYYEHUA 11O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGouas mporpaMma AUCHUILIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OMPEeIIIeT COJepKaHnue M BUIBI YI€OHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEIHHO YCTaHABIMBAEMbIM 0Opa3zoBarenbHbIM cTangapToM (CYOC 3++) no
HaIpaBJCHUIO TMOJATOTOBKH (ypoBeHb OakanaBpuata):23.03.02 «HaszemHbIE TpaHCIOPTHO-
TEXHOJIOTHYECKUE KOMILJICKCHI»;

* OcHoOBHOW mpodeccHoHaIbHON 00pa30BaTeNbHON MPOrpaMMON IO HaIpaBICHUIO
noarotroBku 23.03.02 «Ha3zemHble TPaHCIIOPTHO-TEXHOJIOIMUECKUE KOMILIEKCHI;

* YueOHbM mmanoM MI'TY um. H.O. baymana no nanpasnenuto nmoarorosku 23.03.02
«HazemHbIe TPaHCIIOPTHO-TEXHOJOTUYECKHE KOMILIEKCHI.

I[Ippy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTpeHHblx OIIOIT na ocnoBe CYOC 3++ mo HampaBieHuto noarotoBku 23.03.02
«HazemHbIe TPAaHCTIOPTHO-TEXHOJIOTHYECKHUE KOMIUIEKChD (YPOBEHb OaKajaBpuaTa)

Koa xomMnereHunn Dopmyipo
nmo CYOC 3++ YJIHPOBKA KOMIIETEHIUHA
IIpodeccuonaibHble KOMIETEHIIUN COOCTBEHHBIE (00513aTe/IbHbIE)
ITIKCo-2
(23.03.02) Crioco0eH BBITTOTHSITH PACUEThl CUCTEM BHEJIOPOKHBIX MAIIIUH

Jlnst xareropuii «3HaTh, yMETb, BIIAJIETh» IUIAHUPYETCS JOCTHUIKEHUE pEe3yJbTaTOB
oOyuenuss (PO), BHoOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIang B (GOpMHpOBaHUE
KOMIIETEHIIHIA, TPEyCMOTPEHHBIX OCHOBHOH PO ecCHOHaIbHON 00pa30BaTeIbHON MTPOrpaMMOit
(Tabm. 1).



Taoauna 1. Unaukatopel 1OCTHXKEHUS KOMITETCHITUU

1

2

3

Komnerennus: kox mo CYOC
3++, popmyanpoBka

Nuaukaropsbl

®opMbI U METOIbI 00yUeHHUS, CIIOCOOCTBYIONIUE
(opMupoBaHHIO M PA3BUTHIO KOMIIETEHIIUHU

ITIKCo-2

(23.03.02)

CriocoOeH BBINOJIHATH PACUYEThI
CUCTEM BHEJIOPO>KHBIX MAIIMH

3HATD

- pu3MYeCKUe U MEXaHNYECKHUE XapaKTePUCTHKHU
KOHCTPYKIMOHHBIX MaTE€pPUAJIIOB BHEJOPOKHBIX MAILIUH
U UX KOMIIOHEHTOB

YMETDH

- IPUMEHSThH CIIPABOYHBIC MaTePHUAIIbl U COPTAMEHTHI 10
KOHCTPYKLMOHHBIM MaTepuagaM, CTaHAApPTU30BaHHBIM
Y TIOKYITHBIM H3JICTUSIM, CMa3KaM, TOIUTHBAaM, pabodnm
KUJKOCTAM

BJIAJIETH

- HaBBIKAMHU 110100pa MaTepUaIoB U COPTAMEHTOB IO
KOHCTPYKIIMOHHBIM MaTepuajiaM, CTaHAapTU30BaHHBIM
Y TIOKYITHBIM U3JETUSM, CMa3KaM, TOIUTMBaM, paboyum
YKUJIKOCTSM

Jlekuuu

CemuHapbl

JlaGopaTtopHbie padoThI

CamocrosiTesibHas padora

AKTHUBHbIE 1 HHTEPAKTUBHBbIE (POPMBI (METOAbI)
0o0yueHus:

00CYyXJIeHUE MPAKTUYECKUX TPUMEPOB Ha JIEKLHUAX U
ceMHUHapax




2. MECTO JUCHUIIVYIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

HucnummuHaa BxoauT B Omok bl «Jlucuumnuael  (MOIynn)» 00pa3oBaTenbHOM
nporpamMmbel  OakasiaBpuara 1o  HampabieHuro  23.03.02  «HaszemMHble  TpaHCIOPTHO-
TEXHOJIOTHYECKUE KOMILJIEKCHI».

W3ydyenne AMCHUIIMHBI TpEArojaraeT MpeABapUTEIbHOE OCBOCHHE CIIEIYIOIINUX
JUCUHUIUIMH y4eOHOTO TUIaHa:

— Bgsezgenue B npodeccuOHANBHYIO AESTENbHOCTD;

— HWmxenepnas rpaduka;

— MarepuanoseneHue;

— TexHONMOTrUs KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB.

OcBoeHne JaHHON AUCIMILIMHBI HEOOXOIMMO KaK MPEIIIECTBYIONIEe /Ui CIETYIOLINX
JTUCITUILINH 00pa30BaTeIbHOM MPOrPaMMBI:

— KoHcTpykiust BHEIOPOKHBIX MAIIIKH;

— JluHamMuKa BHEJOPOKHBIX MAllIHH;

— KoHcTpyKTOpCKas IpakTUKa;

— Hayuno-uccnegoBarensckas padoTa.

OcBoeHue y4eOHOM TUCIUILIMHBI CBSI3aHO ¢ (POPMHPOBAHMEM KOMIIETEHLUN C y4ETOM
matpuiisl komnereniuit OIIOIT nns nanpaBienus (ypoBenb 6akanaBpuara): 23.03.02 Hazemusbie
TPAHCIIOPTHO-TEXHOJIOTUYECKUE KOMILIECKCHI.
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3. OBBEM JUCHUIIJINHBI
OO6mwmit 00beM TUCHHUIIIUHBI COCTABIIACT 7 3a4€THBIX €AMHUII(3.€.), 252 aKaAeMHUIECKUX
yaca (189 actponomuueckux uacoB). B Tom uucne:1 cemectp —4 3.e. (144 ak.u.), 2 cemectp — 3

3.¢. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 10 BHJIaM yUEOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem no cemecTpam, akaj. 4.
. KosauuecTBo ceMecTpOB 0CBOEHUsI
Buabl yuedHoii padoTsl
Bcero AU CHMIITTMHBI
1 2

O0beM TUCIHUIUTUHBI 252 144 108
AyautopHasi padora* 90 54 36
Jlexuunu (JI) 36 18 18
Cemunapsl (C) 18 18 0
JlabopaTtopHbie paboTs (JIP) 36 18 18
CamocrositesbHas padora (CP) 162 90 72
Hpopau60TKa y4yeOHOro Marepuana 45 595 55
JIEKINH
[ToaroroBka k ceMruHapam 2.25 2.25 0
[lonroroBka K 1abopaTopHbIM paboTam 20 10 10
IloaroroBka K 3K3amMeHy 60 30 30
ITonroToBka K pyoe:KHOMY KOHTPOJIO 18 9 9
Jlpyrue Bubl caMoCTOsITENIbHON padoThl | 57.25 36.5 20.75
Bua npomexyTo4HO# aTTecCTANNHA JK3aMeH 9K3aMeH

*B TOM yHcle, B GopMe NPAKTHUECKON ITOATOTOBKH



4. COJEPXKAHUE JUCIHUIJINHBI, CTPYKTYPUPOBAHHOE IO MOJYJISAM YYEBHOM JTUCIIAIIJIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUHA
Tabauua 3. ConepxkaHue TUCHUIUIUHbBI
AKTHBHBIE U
Buasl 3ansTHii*, yacel HHTEPAKTUBHBbIC (pOopMBI Komnerenuuu, Tekyuuii KOHTPOJIb Pe3yJbTATOB 00y4eHUs!
npoBeIeHus 3aHATHIT 3aKpenJieHHbIe 32
Ne ni/m Tema (Ha3BaHUE) MOAYJIS M
®opma npoBeIeHNs TeMoi (101 o Cpox Bannr
| C JIP | CP o Yacel CYOC 3++) Dopmbl (mun/
3aHATHI (Henesin) MaKc)
1 cemectp
PyOexHbrit /8
OcyxaeHue SDOT
KomMmmo3zuiimonnele MatepHuaibl 00y Pa6ora Ha
MPAaKTUYECKUX 3/6
1 B KOHCTPYKIIMH BHEIOPOKHBIX 6 6 8 20 3 [TIKCo-2 6 CEeMHUHape
MPUMEPOB Ha JIEKIUIX
MaIluH JlabopaTopHubie
U ceMUHapax 4/6
paboTHI
HUTOrIO: 12/20
oo |
TexHuka 6€30MaCHOCTH U 263;1{;16:01/11;)( JlaGopatopusie 4/6
2 : 6 6 g8 | 20 | ™ 3| IIKCo-2 12 paBoTHI
OXpaHa OKpYXKaIoIIeH cpe/Ibl MPUMEPOB Ha JIEKIUIX Pabora ia
U CEMHUHAapax cemHADE 3/6
HUTOro: 12/20
o 1321
OCHOBBI MEXaHUKH 26;3(/?1/?;;:;)( Jlaboparopunte 2/3
3 6 6 2 | 20 | ™ 2 | IIKCo-2 18 paBoTHI
KOMITO3UIIMOHHBIX MaTEPHAJIOB NPUMEPOB Ha Pabora ia
JIEKLIUSAX U CEMUHApax cemHADE 3/6
HUTOro: 18/30
4 DK3aMeH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 18 18 18 | 90 - 8 - - - 60/100
2 cemecTp
5 TexHosornn IIPOM3BOJICTBA 6 0 3 14 o0cyxaeHue ’ MKCo-2 6 PyOexHbrit 8/14
KOMIO3HIIUOHHBIX MAaTEPUAIIOB MPaKTUIECKUX KOHTPOJIb




MMPpUMEPOB Ha JICKIHUAX

JlabopaTtopHbie

4/6
W ceMHHapax paboTsl
HUTOI'O: 12/20
obcyxneHne PybexHbIi 8/14
DneMeHTHI HOJCHCTEM DAKTHECCKIX KOHTPOIIb
6 BHEJIOPOXKHBIX ~ MAIlMH W3 6 0 8 14 p ITKCo-2 12 JlabopaTtopHble
MIPUMEPOB Ha JEKIHAX 4/6
KOMIO3UIMOHHBIX MAaTePHaIOB 1 cemmHapax paboTHI
HUTOI'O: 12/20
obcyxneHne Pybextbiii 16/27
Mexannueckas 00paboTka HDAKTHYCCKIX KOHTPOJIb
7 KOMIIO3UIIMOHHBIX MaTepHaoB 6 0 2 14 p [TIKCo-2 18 JlabopaTopHubie
. MIPUMEPOB Ha JEKIUAX 2/3
U JieTajied u3 HUX 1 cemmHapax paboThI
HUTOI'O: 18/30
8 OK3aMeH - - - 30 - - - 18/30
HUTOI'O 3a cemecTp 18 0 18 | 72 - - - 60/100

*B TOM 4HCcIe, B pOpMe MPaKTHIECKOM MOATOTOBKH




CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE IO TeMaM (MOAYJIAM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, copep:KaHue

Yacobl

KoMno3uuuoHHbIE MaTepuaJjJbl B KOHCTPYKIIMU BHEAOPOKHBIX MallIUH

Jlexnun

1.1

Kparkass  ucropusi  pa3BUTHS  TMOJUMEPHBIX  KOMITO3UIIMOHHBIX
marepuanoB (ITIKM). Mecto u 3HaueHne AUCIUIUIMHBI «KOMIO3UIIMOHHBIE
Marepuaibl» B  TMOJATOTOBKE CHEIUAIMCTOB IO IMPOEKTUPOBAHUIO
BHEJIOPOKHBIX MamuH. OCHOBHbIE MOHATHS U omnpenenenus. OOmas
crpykrypa IIKM wu xmaccudukanus. IlpusHakd KOMITO3UIIMOHHOTO
Marepuasia. OCHOBHBIE TOAXOJbI K MpoeKTupoBaHuto uzaenauit uz [IKM.
KoMIOHEHTHI KOMITO3UIIMOHHBIX MaTepuaaoB. OCHOBHBIE TUIIBI MATPHII.

[Tonumepusle maTpuibl. TepMOpeakTUBHBIE MOJMMEPHBIE MATPHULBIL.
TepmoruiacTUYHbIE MOJUMEPHBIE MATPHUIBl. MeETalNTMYeCKUue MaTpHUIIbL.
Kepamuueckne  matpuiibl.  Yriepoanele  MmaTpuubl.  J[o6aBouHbIe
HAITOJTHUTEIIN.

1.2

OcHOBHBIE HOJMMEpHbIE KOMITO3ULIMOHHbBIE MaTepuaIbl.
CrexyomiacTuku: Kinaccupukanmus W TUNbl. CTEKISIHHBIE BOJIOKHA.
OcCHOBHBIE ~ TUIIBI ~ MaTpull, IMPUMEHsSEMble MNP  HM3TOTOBJIECHUHU
CTEKJIOIUIACTUKOB. DU3UKO - MEXaHWYECKUE CBOICTBA CTEKJIOILUIACTHUKOB.
Ycranocts CTEKJIOTUIACTUKOB. Temnoduznyeckne CBOICTBa
CTeKJIOmIacTukoB. BogocToiikocts. O0macTh 3((EeKTUBHOTO MPUMEHEHUS
CTEKJIOIJIACTUKOB. YTJICIUIACTUKU: KJIACCU(UKALUSA U THUIBL. YTJIEpOJHbIE
BOJIOKHa. OCHOBHBIC THITBI MaTpPUIl, NMPUMEHSEMbIE TPU H3TOTOBICHUHU
yriiemiacTukoB. @OU3MKO - MeXaHWYEeCKHe CBOWCTBA YIJICIUIACTHKOB.
O6s1acTh 3 PEKTUBHOTO NPUMEHEHUS YIIIEIIIaCTUKOB.

1.3

bazanpromacTuku: kinaccupukanuss U TUNbL. ba3anbToBbIE BOJIOKHA.
OcHOBHBIE  THUIIBI ~ MaTpUll, TMpPUMEHSEMblE TPU  HM3TOTOBIICHUU
0a3aJIbTOIIACTUKOB. duszuko - MEXAHUYECKUE CBOMCTBA
0a3a1bTOIIACTUKOB. ObnacThb 3¢ (HeKTUBHOTO MPUMEHEHUs
6azanpToracTUkoB.  OpraHoOIUIAaCTHKH:  KJIacCUpUKANMs W THUIIBL
Oprannyeckue BosiokHAa. OCHOBHBIE THIBl MaTpull, MPUMEHSEMbIE INPU
W3TOTOBJICHUM OPraHOIUIACTUKOB. DU3MKO - MEXAHWYECKHE CBOWCTBA
OpraHOIUIACTHUKOB. Obnactb 3¢ (deKTUBHOTO IPUMEHEHUs
OpraHOIUIACTUKOB. WntemnekryanbHble  KommnoszuuuoHnHele (M)
matepuainsl. Konuenuus M. Moaudukaiys cBOMCTB U HOBOE MOBE/IEHUE
M. OcnoBuble THIBI UM. OCOOEHHOCTH TEXHOJOTHMUYECKUX IPOIIECCOB
n3rorosyienust MIM.

Cemunaps!

Cl.1

Mecto XPAHCHUSA KOMIIOSUITMOHHBIX MaTCPUaiOB

Cl.2

ITonroroBka popmsl

Cl3

IToaroroBka MaTCprajIoB K pa60Te

JlaGopaTtopHble padoThbI

[c <21 SR \STR S Mo,

JIP1.1

«KoMno3uTsl kak MaTepualibl KOHCTPYKLIIMOHHOTO Ha3HAUEHUs: 3HAKOMCTBO
¢ oOpa3uamMu u3enui, noayyeHne o0pas3oB ¢ pa3IMuHbIMU ApPMUPYIOIIUMU
TKaHSMU.

JIP1.2

«Bnussaue 00BEMHOW JOMM BOJOKOH Ha TIPOYHOCTHBIE CBOWCTBA
KOMIO3UIIMOHHBIX MaTEPUATIOBY.

CamocrosiTesibHasi padora

20

CP1.1

ITpopaboTka yueOHOTO MaTepuaia JEeKIHi

0.75

CP1.2

ITogroroBka k cemuHapam

0.75

10




CP1.3 | [loaroroBka K 1a00paTOpHBIM paboTam 4
CP1.4 | [loaroroBka Kk pyOexHOMY KOHTPOJIIO 3
CP1.5 | lpyrue BUabl CaMOCTOSITEIIHHOM pabOTHI 11.5
2 TexHuka 0e30MaCHOCTH U OXPAHA OKPYKAKIIEl cpeabl
Jleknun 6

2.1 | OxpaHa Tpyzaa 2

2.2 | Texnuka 6e30MacHOCTH 2

2.3 | OxpaHa OKpyXaromuiei cpeibl 2
CeMuHapsl 6

C2.1 | Meponpusitus 110 3aIIUTE IPUPOIBI 2
C2.2 | MeponpusTus 1o 3aliuTe UICKYCCTBEHHOU CPEJIbI 2
C2.3 | O6opynoBaHHe U CPEACTBA 3AIUTHI 2
JlabopaTropHbie padoThl 8
JIP2.1 | Bei6op Mecta paboThI 4
JIP2.2 | BriGop u ouncTKa GUIBTPOB 4
CamocrosiTesibHasi padoTa 20
CP2.1 | [IpopaboTka yueOHOro Marepuaa JEKIHM 0.75
CP2.2 | IloaroroBka K cEeMUHapam 0.75
CP2.3 | [loaroroBka k 1abopaTopHbIM paboTam 4
CP2.4 | [loaroroBka K pyOexHOMY KOHTPOJIO 3
CP2.5 | lIpyrue Bubpl CaMOCTOSITEILHON pabOThI 11.5
3 OcHOBBI MEXaHHKH KOMIIO3HIIMOHHBIX MaTePHAJIOB
Jlekuun 6
BBenenue B MeXaHHMKYy KOMIO3UIIMOHHBIX MarepuanioB (KM).
Mukpomonenn M MakpoOMOAENW KOMIIO3UTOB. MakpoaHu3oTpanus
3] | KOMIO3UTOB. CrnoucTtble KOMIIO3UTHI U TOHATHE MOHOCIIOSI. OCHOBBI TEOpUU )
' ynpyrocti. Tenzop aedopmanuu u TeH3op HampspkeHHH. OO0OIIEeHHBIN
3akoH ['yka. CBs3b MeEXIy HalpsDKEHUAMH U JedopMauusMud B
AQHU30TPOIHBIX CUCTEMAX.
AHU30TpONUS W KOHCTPYKLIIMOHHAs MPOYHOCTb. AHM3O0TpONUS H
neGopMUpyeMocTb. AHHU30TpONUs yNpyrux cBoiicts. IIpaBuio cmecwu.

39 Teopust sueek. DHEPreTHUECKUE METOJbl OLEHKH MOAYNS YIPYroCTH )
komnosuta. Jledhopmarus mmactuuHbelx MatepuanoB. Ilpounocts ITKM.
OcHoBbl MexaHMkH paspymieHus. OcobeHHoctu paspymeHus [IKM.
Kputepun paspymieHns KOMIO3UTOB.

Cratuctuueckue  Mojenu  paspymieHus.  DeHOMEHOIOrHueckue
KpUTEpUN pa3pylleHHs. MexaHuKa CIOUCTBIX IutacTuH. Kputepuit
33 | MaKCHMalbHBIX nedopmanuii 1 HanpspkeHu. KBazgpaTuunblil kputepuii 2
' paspymenus. Kpurepuit ['onmpaen6iata — KomnoBa. MHBapuanTHO -
MOJIMHOMMANIbHBINA KpuTepuit nmpounoctu. Kpurepuit Xodpdmana. Kpurepuit
[Tas —By. Kpurepus [as - Xumna. Kputepun Xamnna u Taka
CemuHapbl 6
C3.1 | HanpuieHne KOMIO3UIIMOHHBIX MATEPHAJIOB 2
(C3.2 | PabGouee npocTpaHCTBO MPH BBHIOJIHEHUU IPOU3BOACTBEHHBIX ONepalinit 2
33 Homenknatypa HHCTpyMeHTa IpU paboTe ¢ KOMIO3UIIMOHHBIMU >
MaTepuagaMu
JlaGopaTtopHbie padoThI 2
1P3.1 «OrnpeneneHne MEXaHUYECKUX CBOMCTB MOJUMEPHBIX KOMIIO3MLIMOHHBIX 5

MaTCpHaJIOB».
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CamocrosiTesbHasi padora 20
CP3.1 | [IpopaboTka yueOHOr0o MaTepuaa JICSKIHii 0.75
CP3.2 | IToaroroBka K ceMUHapam 0.75
CP3.3 | [loaroroBka k 1abopaTopHbIM paboTam 2
CP3.4 | [loaroToBka K pyOeKHOMY KOHTPOJIIO 3
CP3.5 | JIpyrue BHJIbI CAMOCTOSATEIBHOM pabOThI 13.5
4 DK3aMeH 30
CP4.1 | [loaroroBka K 3K3aMeHy 30
5 TexH0JI0rMU NPOU3BOICTBA KOMIIO3HIIMOHHBIX MATEPHAJIOB
Jlekuuu 6
Texnonorus wusrotoBiaeHuss KoHcTpykiud wu3 I[IKM. Ilonstue o
KOHCTPYKTOPCKO - TEXHOJOTMYeCKOM pemeHuH. OOmas XapakTepucTuka
TeXHoJormueckux  mpoueccoB  u3rotopneHuss [IKM. KonraktHoe
dopmoBanue. dopmMoBaHHE C 3ACTUYHON mauadparmoir. OCOOCHHOCTH
KOHCTPYHpPOBaHHUS  JIeTaled C Y4eTOM TEXHOJOTMU KOHTAKTHOTO

5.1 | dopmoBanusi u ¢opmoBaHusl € 3acTUYHOM auadparmoit. dopMoBaHUe 2
napieHueM. @PopmoBaHHME TIpeccoBaHHEM B (opmax. PopMmoBaHHEM
HAMOTKOW, cxembl HaMOTKu. DopmoBanue mynTpy3ueil. Texuomorus
npeaBapuTeNbHOrO (POPMOBAHUS 3arOTOBOK, JIeTajei M MaToB. TeXHOIOTHS
W3TOTOBJICHUS] KOHCTPYKIMI M3 METAUNIMYECKUX U YIIEPOJ - YIIepPOIHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Kunkodazusie METOJIbI HU3TOTOBJICHUS Jnerajien u3
METaJIJIOKOMITIO3UTOB. TBeprodazHble METOAbl U3TOTOBJICHUS JAeTajeil u3
METAJIJIOKOMITIO3UTOB. ['a30¢a3Hble METOABl M3rOTOBJICHUS JeTalleldl U3
KOMIIO3UTOB. TEXHOJOrMs W3rOTOBJIEHHS KOHCTPYKIMH W3 YIJIEpOX -

5.2 | yriaepogHeiX MarepuanioB. Jlpyrume MeTOAbl H3TOTOBJICHHUS JJIEMEHTOB 2
BHeIOpokHOM MamuHbl 13 KM. TexHonorusi BBIIOJIHEHUS COEIMHEHHM
koHcTpykuuid u3 KM. Knaccupukauus coegunennit. CriiouiHsie
COEIMHEHMUS. Mexannyeckue  coenuHeHus.  KoMOMHHpOBaHHBIE
COEJIMHEHUS

TexHonorus o6pa3oBanust OTBEPCTUH, pe3b0 U rHE3/1. MeTOo/Ibl KIIETIKH.
TexHnonornueckue mnponecchl ckieikn KM. Meroasl wucnbiTaHud U
KOHTpOJIsI KauecTBa KoHCTpykuuid u3 KM. OOmas xapakTepucTuka
ucnelTaHui.  OmpeneneHue  CBOWCTB — BOJIOKHHUCTBIX — apMHPYIOIIHUX

5.3 | HanosnHuTEened. OmnpenereHWe  CBOMCTB ~ MAaTpPUUYHBIX — MaTEpHUAJIOB. 2
Omnpenenenue (u3NUecKUX U CTPYKTYypHBIX cBoiicTB KM. Omnpenenenue
MEXaHUYECKUX CBOMCTB KOMMO3UTOB. KOHTpOIJIb T€pMETUYHOCTH U3AEIUN
u3 KoMro3utoB. OrmpeneneHue TEMIOPU3NIECKUX CBONHCTB KOMIIO3HTOB.
Hepaszpymaromye MeTo1bl KOHTPOJISL AETAIEN U Y3J10B U3 KOMIIO3UTOB
JlaGopaTopHble padoThI 8

«3HAKOMCTBO € TEXHOJIOTHYECKMMU MPOLIECCAMU NOJTyUEHUS U3LECIUN U3

JIP5.1 4

ITKM)»
1P5.2 «OrmnpeneneHne MEXaHUYECKUX CBOMCTB JUCIEPCHO - YIPOUYHEHHBIX 4

KOMITO3UIIMOHHBIX MaTEpHUaIoBy

CamocrosiTeibHas padoTa 14
CP5.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIIHi 0.75
CP5.2 | [loaroToBka K J1abopaTopHbIM paboTam 4
CP5.3 | IToaroroBka K pyOeXxHOMY KOHTPOJIIO 3
CP5.4 | llpyrue BUABI CAMOCTOSITEIIHHOM pabOTHI 6.25
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DJIeMEHTBI MOJACHCTEM BHETOPOKHBIX MAIIIMH U3 KOMIIO3HIIMOHHBIX
MaTepHaJIOB

Jlekuun

6.1

OneMmeHTbl  TpaHcMuccuu u3 KM,  @OpUKIMOHHBIE  3JIEMEHTHI
Tpancmuccnu u3 KM (IMCKH CLETUIeHHs], SJIEMEHTHI YIPaBICHUs KOPOOOK
nepenav). KoMmo3uTel B KapAaHHBIX IMepefadyax M TOPCHOHHBIX Bajlax.
OcoOenHoctu usroroieHus u pacyera. Ilpumenenne IIKM B Ky30BHBIX
KOHCTPYKIHUSAX BHEAOPOXKHBIX MamnH. KpynmHorabapuTHble KOHCTPYKLHU
n3 IIKM B Hecymmx KOHCTPYKLMSAX BHEIOPOXHBIX MamMH. Ky3oBa
mwaBaromux Mamud u3 [TKM.

6.2

Tpexcnoiiapie KOHCTpykiuu u3 I[IKM. IIpuMeHeHue TpEXCIONHBIX
KOHCTPYKIMNA. ONTUMH3ALMS CO3JIaHUSI TPEXCIOWHBIX KOHCTPYKIHUM |
crocoObl  u3rotosiieHuss. OcobOenHoctu pacuera. IIKM B cucreme
MOAPECCOPUBAHUA. YTPYTHE JIEMEHThl MOJBECKU BHEIOPOKHBIX MAallWH
(peccopsl, KOMIIO3UTHBIE IPYKUHBI). Onops! ckoibxeHust u3 [IKM poruaros
noasecku. Hanpasisitomue yctpoiictsa nogsecku n3 KM.

6.3

[Ipumenenue IIKM B kosecHom asumxurene. Mzrorosienue 000/beB
konec u3 [IKM. HenneBmarnueckue ILIMHBI, OCHOBHBIE KOHCTPYKLIHH,
npeumMyneCcTBa U HCAOCTATKH. Hanorexnonornun u (beMTOTeXHOJIOFI/II/I B
KOHCTPYKLUSAX BHEIOPOXKHBIX MaluH. IlepcriekTuBbl pa3paboTKH HOBBIX
MaTCPUAJIOB.

JlabopaTopHbie padoThI

JIP6.1

«M3roroBinenue 3JIEMEHTOB BHEJOPOKHOHN MallUHbI u3
KOMITO3UITMOHHBIX MAaTEPUAJIOB METOJIOM BaKYyMHOUM HHPY3UMY.

JIP6.2

«9KCHepI/IMeHTaHBHa$[ OILICHKa MMPOYHOCTHU I/I3J_ICJ'II/II\/'I nu3
KOMITOSUIIMOHHBIX MaTCPHUATIOB)»

CamocrosiTeibHas padoTa

14

CP6.1

[TpopaboTka yueOHOTO MaTepuaia JICKIui

0.75

CP6.2

[ToaroroBka K 1ab0opaTopHbIM paboTam

CP6.3

[TonroroBka Kk py0e;XKHOMY KOHTPOJIIO

CP6.4

Jpyrue Buapl caMOCTOSTENBHON paboThI

6.25

Mexanuueckasi oﬁpaﬁoTKa KOMITO3UIIMOHHBIX MaTEePUAJIOB U aerajen
M3 HUX

Jlekuun

7.1

VYuer ocobeHHOCTH OOpabOTKHM HANOJHUTENEH NPH MPOSKTHPOBAHHU
KOMITIO3UIIMOHHBIX MaTepuanoB Juisi Oosiee 3PPEeKTUBHON MeXaHW4YeCKOn
obOpabotku. OOpabotka KM ¢ TEXHOIOTHYECKUMHU 3aNOTHUTEISIMU
(mracTMacca, BoJia B 3aMOPOKEHHOM BHJIC); MTOBBIIICHHE CKOPOCTH Pe3aHHUs
Y yBEIIMYCHUE CEYCHHUS CPE3aeMOro ciost (xoTs cBoricTBa KM He mo3BOJISIIOT
IPUMEHSTh BBICOKHE CKOPOCTH Pe3aHusl);

7.2

Touenue ¢ npeapaspylIeHUEM CPE3aeMOro ciosi (BO3MOKHO MPUMEHE-
HUE Ha [1eCYaHO-TIOJTUMEPHBIX OMpPaBKax Ul Pa3IMYHBIX U3JEINN); KHHEMa-
THYECKHE METO/IbI (BUOPAIIMOHHOE pe3aHue IIPU CBEPJICHUH TTaHe el BHE10-
POXKHOM TexHUKH). Pe3anue ¢ 10NOJTHUTENBHBIM TEXHOJIOTHYECKUM MOKPbI-
tueM. O6paboTKa TepMOpe3aHreM (OXJTKIACHHUE a30TOM).

7.3

[Torick HOBBIX METOJOB OOpPabOTKH KOMITO3UITMOHHBIX MAaTepHUajIOB
(rupgpoabpasuBHas oOpaboTka u T.1.). [nst moBwimeHus 3¢G(HEKTHBHOCTH
Mexanndeckor o0pabotku [IKM: BeIpakeHHS 711 HAXOXKICHHUS CHIIOBBIX
MapaMeTpoB, SBJSIIOMINXCS OCHOBHBIMU TIPU CBEpICHUHM (OceBas CHUIIa);
crocoObl cTabmiImM3anuu mporecca (ppe3epoBaHmsi, CBEPJICHHS, TOUYCHUS,
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MPAKTUYECKHE pPEKOMEHJAMM 1O  TEXHOJOTMYECKUM IapameTpam
CBEpJICHUS, TOJOOP T€OMETPUH HHCTPYMEHTA.

JlaGopaTopHble padoThI 2

Onpenenuth SMIOUPUUYECKAE 3aBHCHUMOCTH CHUJIOBBIX XapaKTEPUCTUK MPH
JIP7.1 . 2

obpabotke nznenuit uz [IKM.

CamocrtosiTeibHas padoTa 14
CP7.1 | IIpopaboTka yueOHOTO MaTepHuaia JEeKIHi 0.75
CP7.2 | [loarotroBka K 1abopaTopHbIM paboTam 2
CP7.3 | [logroroBka K pyoe:KHOMY KOHTPOJIIO 3
CP7.4 | llpyrue BUABI CAMOCTOSITEIIHHOM pabOTHI 8.25

8 DK3aMeH 30

CP8.1 | [loaroroBka K 3K3aMeHy 30
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S.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJAEHTOB

CamocrosTenpHas padoTa CTYACHTOB NO JUCHHUILIMHE 00ECTIeYMBACTCS CICIYIOUIMMH y4eOHO-
METOIMYECKIMHU MaTepUalaMH:

l.
2.

Pabouas nporpamMma AMCHUILIUHBL.

[lepeuenp yueOHOH JuTepaTypbl U AONOJHUTENBHBIX MaTepHalloB, HEOOXOIUMBIX JUIs
0CcBOCHMA AucuUIUIMHBL [Pa3nmen 7 PaGoueil mporpaMmbl IUCIUTLTAHBI .

ITepeuens pecypcoB cetu «VHTEpHET», pEKOMEHAYEMBIX Ul CaMOCTOSATEILHOW paboTh
IIpY OCBOCHUHU AUCUUILINHBI [Pa3nen 8 Paboueli mporpaMMbl JUCHUIUIMHBI].
Meronnyeckue yka3aHus Uil OOydyarOIIMXCS 10 OCBOCHMIO AMcLUIUIMHBL [Pa3znen 9
Paboueit nporpaMMbl JUCIUTIINHBI].

[Tepeuenp MHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3YEMbIX MPU U3YYEHUH JUCLUIUIMHBL,
BKJII0Yas IEPEYCHb IPOTrPaMMHOT0 obecrieueHus1, ”HYOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
u nnpodeccuonanbHbIx 0a3 gaHHbIX [Paznen 10 PaGoueit nmporpaMmbl AUCHUIUIMHBL .

CTyneHTsl MOJY4YaroT JOCTYIN K YKa3aHHBIM MaTepHallaM HayuHas C TEPBOTO 3aHATHUS T10
mucouruimae, B coorBeTcTBHU ¢ OITOII.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JUCHUIINHE

®onn  omeHouHbix cpenctB (POC) nmnmsg mpoBeneHHs] TEKYIIEro KOHTPOJsS |
OPOMEXYTOUYHOW aTTECTAllMM OOYYalOMMXCSl 1O JAWCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MPOIECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammel  (pazaen 1). ®OC obecrneunBaeT OOBEKTUBHBIA KOHTPOJb JOCTHKEHHS BCEX
pe3yNbTaTOB 00YUYEeHMs], 3alJIAHUPOBAHHBIX JJIs1 AUCIUILIIMHBIL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIETEHLMH C yKa3aHHEM JTarnoB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOIN IPOrpaMMBbl;

— OIMCaHue MoKa3arejed U KPUTEPHUEB OLEHUBAHUS KOMIIETEHIIMI Ha pa3JIMYHBIX dTanax MX
dbopMUpOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 3aJaHMsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJIcHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl POPMUPOBAHUS
KOMIIETEHIIHI B Ipoliecce OCBOEHUS 00pa30BaTeIbHOM MPOrPaMMBI;

— METOJUYECKHE MaTepuajbl, ONPEIENSIOIINE MPOLENYypbl OLICHUBAHMSI 3HAHUM, YMEHHUH,
BIAJCHUA W (WJHM) OMBITa JAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTponb ocBoeHUS AUCHMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBMM C IlosnoxeHuem o
TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOYHOM arrectauuu cryaeHtoB MI'TY um. H.O.
baymana.

OOC sBHseTCS MPUIIOKEHUEM K JIaHHOM padoyeii mporpaMMe AUCIUILTAHBL
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7. IEPEYEHb YYEBHOW JIMTEPATYPBI ¥  JOMNOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX /151 OCBOEHUA JTUCIIUIIJIMHbI

Jlureparypa o ITUCIUILIMHE

1. [IpoekTupoBaH¥e MOJIHOMPUBOIHBIX KOJICCHBIX MAIINH : YUeOHUK /IS BY30B : B 3 T. / pej.
[Tonmynrsin A. A. - M. : U3n-Bo MI'TY um. H. O. baymana, 2008. - ISBN 978-5-7038-3040-6. T.
2 / AdanaceeB b. A., Xernos JI. @., 3y3o B. H. [u np.]. - 2008. - 527 c., [4] n. un. : wn. -
bubmuorp.: c. 524. - ISBN 978—5-7038—3042—0. - bubmuoreka MI'TY um. H.D. baymana —
OcHoBHot ¢oux — 149 k3. (Tekct: snexrponHbni // MITY: anekTpoHHO—OMOIHMOTEUHAS

cucrema. — URL: https://bmstu.press/catalog/item/3509/ - Pexum noctyna: Jyisi aBTOPH3.
MOJIb30BaTENICH)
2. AdanaceeB b. A., Jlamrrues WM. 3. IlpoekTupoBaHHE 3JIEMEHTOB aBTOMOOWJIS W3

MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaoB : yued. nocobue / Adanacoe b. A., Jlamrues U. 3.
; pen. AdanaceeB b. A. ; MI'TY um. H. O. baymana. - M. : Uzn-Bo MI'TY um. H. 3. baymana,
2006. - 92 c. : mi. - bubnuorp.: c. 91.- bubmnorexka MI'TY um. H.O. bBaymana — OcnoBHO# poHA

— 15 9k3. (Tekcr: anekrponnbii // MI'TY: snektpoHHO—OuONMOTeuHas cuctema. — URL:
https://bmstu.press/catalog/item/2915/ - Pexxum goctyna: 1uist aBTOpU3. MOJIb30BaTENEH )
3. Kypranona lO. A., Maneiesa I'. B., Hento6 B. A. TexHnonorus u3rotoBieHus aeraiei u3

MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEpUaOB M METOJbl ONpPEAEICHUS UX CBOMCTB : yuyeOHO-
meTtoaudeckoe nmocodue / Kypranosa 0. A., Mansimesa I'. B., Hento6 B. A. ; MI'TY um. H. D.
baymana. (Han. uccnen. yu-1). - 2-e usn., ucnp. - M. : Uzg-so MI'TY um. H. 3. baymana, 2018. -
56 c. : wi. - bubnuorp.: c. 46. - ISBN 978-5-7038-5069-5. - bubanoreka MI'TY um. H.O. baymana
— OcuoBHoii oug — 20 3k3. (Tekct: anekrponubii // MI'TY: snekTpoHHO—OMOIHOTEYHAS
cucteMa. — URL: https://bmstu.press/catalog/item/5783/ - Pexum pgoctyna: sl aBTOpH3.
MOJIb30BaTENICH )

4. Kypranosa 0. A., Mansiesa I'. B., Hento6 B. A. TexHonorus u3roroBieHus aeraiei u3
MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTE€pHAIOB U METOJbl OMNPEICNICHUS WX CBOWCTB : METO..
yKa3aHUs K BBIMOJIHEHUIO JabopaTopHbix padoT / Kypranosa 0. A., Mansimesa I'. B., Hento6 B.
A.; MI'TY um. H. O. baymana. - M. : U3n-Bo MI'TY um. H. 3. baymana, 2018. - 56 c. : wi. -
bubnuorp.: c. 46. - ISBN 978-5-7038-4910-1. - bubmnoreka MI'TY um. H.D. baymana —
OcHoBHO# QoH — 23 3k3. (Tekcer: anexktponuslt // MI'TY: anekTpoHHO—OMONIMOTEYHAs CUCTEMA.
— URL: https://bmstu.press/catalog/item/5489/ - Pexxum noctyna: i aBTOpHU3. MOJIb30BATENEH )
5. Jeymuuanckas H. H., Cnsiabko JI. E., ITsacenkuit B. b. Komno3uiimonnsie maTepuaisbl.
du3NKo-XxMMHUYECKHEe CBOICTBA : yuel. mocodue s By30B / JBynuuanckas H. H., Cnbiabko JI.
E., Ilscenkwmii B. b. ; MI'TY um. H. 3. baymana. - M. : U3n-Bo MI'TY um. H. D. baymana, 2008.
- 47 c. : un. - bubmmorp.: c. 47. - ISBN 978-5-7038-3149-6. - bubnuorexka MI'TY um. H.D.
baymana — OcnHoBHON ¢oun — 210 k3. (Tekct: snextponHblid // MI'TY: snekTpoHHO—
oubnuoreuynas cucrema. — URL: https://bmstu.press/catalog/item/2054/ - Pexxum noctyma: amns
aBTOpHU3. NTOJIH30BATEJICH)

6. Andyrtos H. A., 3unoBbseB I1. A., [ToroB b. I'. Pacuét MHOTOCIONHHBIX MIACTUH U 000JI0UEK
U3 KOMNO3UIMOHHBIX MatepuanoB / AndyroB H. A., 3unosseB II. A., IlomoB b. I'. - M. :
Mammnoctpoenue, 1984. - 262 c. : win. - (bubnuoteka pacuéruuka). - bubmuorp.: c. 259-261.
bubnuorexa MI'TY um. H.D. baymana — OcHoBHO# poH — 10 2K3.

7. Hoco B. B. Mexanuka KOMITO3MIIMOHHBIX MatepHaiioB. JlabopaTtopHble pabOTBl U
MpaKTHYecKHe 3aHATUs : yaueOHoe nocooue / Hocos B. B. - 2-e u3z, nepepa0. u nomn. - CII6. : Jlans,
2013. - 239 c. : un. - (Yuebnuku 151 By30B. CrieniuanbHas Jureparypa). - bubmuorp.: c. 237-239.
- ISBN 978-5-8114-1496-3. bu6mmoreka MI'TY um. H.D. baymana — OcHoBHO# oHT — 8 IK3.
8. Humutpuenko 0. U. MexaHuka KOMIO3MIMOHHBIX MAaT€pUaJIOB IIPU  BBICOKHX
temneparypax / JJumutpuenko 0. U. - M. : Mamunoctpoenue, 1997. - 367 c. : wi. - bubnuorp.:
c. 354-364. bubmuoreka MI'TY um. H.3. baymana — OcHoBHO#1 poHa — 6 9K3.
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https://bmstu.press/catalog/item/5489/

9. MexaHUKa KOHCTPYKIUI U3 KOMITO3UIIMOHHBIX MaTepHaios : ¢0. Hayu. cT. / [IpoTtacos B.
., Andpyro H. A., bomorun B. B., bBynakoB B. A. ; o6m. pexn. Ilporacor B. I. - M. :
Mamunoctpoenue, 1991. Bem. 1. - 1992. - 349 c. - bubnuoreka MI'TY nm. H.O. baymana —
OcHoBHO# (oHT — 18 3K3.

10. BacuibeB B. B. Mexanunka KOHCTPYKIMNA M3 KOMITO3UIIMOHHBIX MaTepuajoB / Bacuibes
B. B. - M. : Mammunoctpoenue, 1988. - 271 c. : ui. - (bubauoreka pacuéruuka). - bubnmorp.: c.
265-269. bubnnorexka MI'TY um. H.D. baymana — OcHoBHO# hoHx — 14 3K3.

11.  UYepemanos I'. II. Mexanuka pa3pyiieHus KOMIO3UIIMOHBIX MaTeprayioB / Uepenanos I
I1. - M. : Hayka, 1983. - 295 c. : un. - buGmuorp.: c. 289-295. - bubanorexka MI'TY um. H.D.
baymana — OcHoBHO# dora — 10 3K3.

12. baraes A. A., baraes B. A. Komno3unuonnsle maTepualibl: CTPOCHHE, MOJIYy4YCHHE,
npuMeHeHue : yueb. mocodbue / baraeB A. A., baraes B. A. - M. : Jloroc, 2006. - 397 c. : ui. -
(HoBast ynuBepcuteTckass Oubnmoreka). - buOmuorp.: c. 396-397. - ISBN 5-98704-026-4.
bubmunorexa MI'TY um. H.O. baymana — OcHoBHO# donx — 12 9K3.

13.  TlomumepHBIE KOMITO3UIIMOHHBIE MaTepuanbl. [IpounocTs u Texunonorus / baxenos C. JI.,
bepnun A. A., KynbkoB A. A., Ommss B. I'. - [lonronpyansiii : Matemnekt, 2010. - 347 c. : ui. -
bubmuorp. B xonue ri. - ISBN 978-5-91559-045-7. bubnuoreka MI'TY um. H.D. baymana —
OcHoBHO# (oug — 10 3K3.

14. Kommo3uiimonneie Marepuaisl : cripaBodHuk / Bacwibes B. B., [Ipotacos B. /1., Bomorun
B. B. [u gp.] ; o6m. pen. Bacunwes B. B., Tapuononsckuii FO. M. - M. : Mamunoctpoenue, 1990.
- 510 c. : nn. - bubmmorp. B xoHue ri. - ISBN 5-217-01113-0. bubnnoreka MI'TY um. H.D.
baymana — OcHoBHO# GoHT — 56 5K3.

15. bannuyk H. B. , KoGenes B. B. , Pukapac P. b. Ontumusanus 31eMEHTOB KOHCTPYKITHIA
13 KOMITO3MIIMOHHBIX MarepuaioB. - M. : MammunocTtpoenue, 1988. - 224 c., un. bubnuoreka
MI'TY um. H.D. baymana — OcaoBHO# ¢pong — 10 3k3.

16.  Tapuononsckuii FO. M., Xuryn U. I'., [Tonsaxos B. A. [IpocTpancTBEHHO-apMUpPOBaHHBIE
KOMITO3UITMOHHBIE MaTepHabl : cripaBouHuK / TaprHononbckuit 0. M., XKuryn U. T'., [Tonsikos B.
A. - M. : MammmHocTtpoenue, 1987. - 223 c. : nn. - bubmuoreka MI'TY um. H.D. baymana —
OcuoBHOH donHg — 10 9K3.

I[OHOJ'IHI/ITGHI)HI)IC MaTepuraibl

17.  Tpakropsl u aBromoOunu. Koncrpykuus: yued. nocodue s By3oB / Ilonusaes O. U.,
['pebnes B. I1., Bopoxobun A. B., boxko A. B.; o6ur. pen. [Tonusaes O. 1. - M.: KHOPVYC, 2013.
- 251 c.: un. - bubnuorp. B koH1e KH. - [SBN 978-5-406-02844-5. bubnuorexka MI'TY um. H.3.
baymana — OcHoBHOM GoH] — 8 IK3.

18. Hayunsle mikosisl MOCKOBCKOIO roCyAapCTBEHHOTO TEXHUYECKOro yHUBepcuTeTa uM. H.
3. baymana. Uctopus pazsurtus / pea. @enopos U. b., Konecuukos K. C. - 2-e uza., gom. - M.:
N3p-8o MI'TY um. H. 3. baymana, 2005. - 463 c.: un. + 11. cxem. - M3nano k 175-neturo co nus
ocHoBanusg MI'TY um. H. O. baymana. - ISBN 5-7038-2694-2. - bubauorexka MI'TY um. H.D.
baymana — OcHoBHOM GoHT — 23 3K3.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHIAYEMBIX JJIs1
CAMOCTOATEJBHOU PABOTHLI ITPUM OCBOEHUH JUCIHUITVIMHBI

1. Caiit yauBepcurera: http://bmstu.ru

2. Caiit xadenpsl «TpaHCTIOPTHO-TEXHOJIIOTUYECKUE CPEACTBA M OOOPYAOBAHUE JIECHOTO
KoMIutekcay: https://mf.bmstu.ru/info/faculty/lt/caf/1t7/

3. OtkpeiTass uH(OpManMoHHass Tpynna Kadeapsl B couuanbHOil cetn «BKoHTakTey:
https://vk.com/kafedralt7

4. Poccwiickas rocynapctBennas oubnuoreka. http://www.rsl.ru.

5. l'ocynapcrBenHas nyOIu4Hast Hay4HO-TEXHUYECKas oubianoreka Poccun.
http://www.gpntb.ru.

6. bubmuorexka MI'TY um. H.D. baymana. http://library.bmstu.ru.

7. Hayuno-texumnueckas Oubmamoreka K® MITY wum. H.D. Baymana. https://bmstu-
kaluga.ru/library.

8. Hayuno-TexHuueckast oubmoreka MO®  MITY  um. H.OD. baymana.
https://mf.bmstu.ru/info/library/.

9. Hayunas snekrponnast ubimoteka http://eLIBRARY.RU.

10. DneKTpoHHO-OMOIMoTeYHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

11.  DnexTpoHHO-OMOMMOTEYHAss cHCTeMa «YHHUBEpPCHUTETCKass OMOIMOTeKa  OHJIAHH
http://biblioclub.ru.

12.  DnextpoHHO-OmbMMoTeunas cucrema «IPRbooks» http://www.iprbookshop.ru.

13.  DnaextponHo-0ubnuoreunas cucrema (3bC) «tOpaiit» https://biblio-online.ru.

14.  LentpanbHass  OubnamoTeka  oOpa3oBaTeNbHBIX  pecypcoB  MwuHOOpHaykun  PO.
www.edulib.ru.

15.  Enunas  koutekius — HUGPOBBIX  o0Opa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru.

16.  ®enepanbHblil HIEHTp HHDOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http:/fcior.edu.ru.
17. Caiit U3natensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJIWYECKHE VKA3AHHUS JJUIA CTYAEHTOB 110 OCBOEHMIO
TACIATITAHBI

[Mpuctynas k pabore, KaXIpld CTYyIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HUKECIIEAYIOLIUE MTOT0KEHHUS.

JlMcuuIuiiHa MOCTPOeHa MO0 MOJIYJIBHOMY HMPUHIUITY, KaKABIH MOAYIb HpPEACTaBISIET
co0oi1 mornyecku 3aBepIlIEHHBIN pa3zen Kypca. B mepBoM cemecTpe ueTbipe Moayins (BKIItOuas
sK3aMmeH). Bo BTopom cemecTpe uetbipe MOy (BKIHOYAs IK3aMEH ).

Ha nepBoM 3aHATHH CTYACHT NOJIy4aeT MHPOPMAIIHUIO VIS 10CTYIa K KOMILIEKCY y4eOHO-
METOAMYECKUX MAaTEpPHAJIOB MO TUCIUIUIMHE.

JleKunoHHbIE 3aHATHS TMOCBSIICHB PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUIN
Kypca 1 pa3bsICHEHHIO YU€OHBIX 3aJaHHi, BBIHOCUMBIX Ha CAMOCTOSTENILHYIO TPOPAOOTKY.

CemuHapckue 3aHSITUSI TPOBOAATCS JJIsS 3aKpEIUICHHUS YCBOSCHHOW HHQpOpMaIuH,
nproOpeTeHNs] HAaBBIKOB €€ NPUMEHEHHMsS AJs PElIeHHs MPAaKTUYECKHX 3aJad B IMPeIMETHON
00JacTH TUCIUTUIUHBI.

JlaGopaTopHble padoThI TpeAHA3HAYEHBI IJIs MPUOOPETEHUs OMbITa MPAKTHUYECKOM
peanu3alui OCHOBHOM Mpo(hecCHOHAIbHOM 00pa3oBaTelbHONW MpOorpaMMbl. MeToauyeckue
yKa3aHUs K J1a00opaTopHBIM paboTaM MpopadaThIBAIOTCS CTYACHTAMH BO BPEMSI CAMOCTOSI TEIIbHON
noAroToBku. HeoOXoaumblii ypoBeHb MOATOTOBKH KOHTPOJIUPYETCS Tepel] MPOBEACHUEM
1abopaTOPHBIX padoT.

[IpakTryeckas MOATOTOBKA MPU PEANTU3ALNU YI€OHOU JUCIUILUINHBI OPraHU3YeTCs TyTeM
IPOBEJCHUS CEMHHApPOB, JIAOOpAaTOPHBIX PAOOT M HHIUMBUAYAIbHBIX M(MJIM) TPYHIOBBIX
KOHCYJIbTAIMM, MpeayCMaTPUBAIOIIUX Yy4YacTHEe OOYyYaIoOlUXCsl B BBIMOJIHEHUH OTAEIBHBIX
3JIEMEHTOB paboT, CBSI3aHHBIX C OyayIiel mpodecCHoHaNbHON AeSTENHHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYET BKJIIOUATh B CeOs OTHENbHBIC 3aHATUS JICKIIMOHHOTO
TUIA, KOTOpbIE TpPEeAyCMAaTpUBAIOT IMepefady ydeOHOW uHpopMauuu oO0ydaromumes,
HEOOXOAMMOM  JJIsi  TMOCJEAYIOIIETO  BBIMIOJHEHUS  pa0OT, CBS3aHHBIX C  Oymymen
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJIBL: B IEPBOM
ceMecTpe npopaboTka yueOHOro mMaTepuaia JIEKIHMH, MOAr0OTOBKAa K CEMUHAapaM, MOJArOTOBKa K
1abopaTopHBIM paboTaM, MOJATOTOBKA K dK3aMeHY, MOATOTOBKA K PyOeKHOMY KOHTPOJIO, BO
BTOPOM ceMecTpe MpopadoTka y4eOHOro maTrepuasna JEKIHid, MOATOTOBKAa K JaOOPaTOPHBIM
paboTaM, MOJATOTOBKA K 9K3aMEHY, IIOATOTOBKA K PyOEKHOMY KOHTPOIIIO. Pe3ynbpTaThl BceX BHIOB
paboThl CTYAEHTOB (DOPMHUPYIOTCS B BUAE MX JUYHOTO PEHTHHra, KOTOPBIM YYUTHIBAE€TCS Ha
NpoOMeXXyTouHOW arrectanmu. CamocTosTenbHas paboTa TpeaycMaTpUBaeT HE  TOJBKO
npopaboTKy MaTepHuaaoB JEKIHMOHHOTO Kypca, HO M WX pacIIUpeHHe B pe3yiabTaTe IMOMCKa,
aHayM3a, CTPYKTYPUPOBAHUS M TPEICTABICHUSI B KOMIIAKTHOM BHJIE COBPEMEHHOW WH(pOpMAIun
U3 BCEX BO3MOXHBIX UCTOUHUKOB.

Tekymuii KOHTPOJb TIPOBOJAWTCS B TEUCHHE KaXKIOTO MOJYJS, €r0 HWTOTOBBIC
Pe3yJbTaThl CKIIA/IBIBAIOTCS U3 OLIEHOK I10 CJIeTYIOIIUM BHJIaM KOHTPOJIBHBIX MEPOIIPUATHIL:

- JJaboparopubie paboTHI;

- Pabora Ha cemunape;

- PyGesxHbIil KOHTPOJIb.

OcBoeHMe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTEeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa W TUIAaHOMEPHOM
IPOXOXKICHUN TeKylIero Koutposia. Habpate pedTHHT 1O BceM MOAYNSM B KaKIOM CEMECTpe,
OpOMTH TO KAKAOMY MOIYJII IUIAHOBBIE KOHTPOJIBHBIE MEpPOTPHUSTHS B  TEUYCHHUE
HK3aMEHAIIMOHHOM CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHusi pabOThl B CEMECTpPE CTYACHT TOJDKEH BBIIOJIHUTH BCE KOHTPOJIBHBIC
MEpPOTPUSATHSL.

IIpomexyTouHass aTTecTauMsA IO pe3ylbTaTaM IEPBOTO CEMECTpa MO TUCIUILINHE
IpoXoauT B (opMe dK3aMeHa, KOHTPOJIHPYIOLIETO OCBOCHUE KIIIOYEBBIX, 0A30BBIX MOJI0KEHUI
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JUCLHUIIIIMHBL, COCTaBIISAIOIINUX OCHOBY OCTaTOYHBIX 3HAHMM 110 Hell. [Ipomexyrouynas aTrectanus
0 pe3yJbTaTaM BTOPOrO CEMECTpa MPOXOAUT B (popMe 3K3aMeHa, KOHTPOJIUPYIOLIEr0 OCBOCHHE
KJIFOUEBBIX, 0a30BBIX MTOJIOKEHUH TUCLUUIUIMHBI, COCTABJISIIOIIMX OCHOBY OCTAaTOYHBIX 3HAHUH 110
HE.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBIIOJIHUBIINN BCE MTPEyCMOTPEHHbIE YUeOHBIM IUIAHOM 3aJJaHUs U CIaBIIMH
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOTYy4aeT UTOTOBYIO OLEHKY 10 JUCLHIUIMHE 3a CEMECTp B
COOTBETCTBUH CO IKAJION:

PeiiTuHr Ouenka Ha IK3aMeHe
85 —-100 OTJINYHO
71 — 84 XOPOIIIO
60 —70 yJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIBHO

OneHuBaHue IUCHUIUIMHBI BeAeTCd B cOOTBETCTBHM C [lonoxeHnem o TeKyliem
KOHTPOJIE YCIIEBAEMOCTH M POMEKYTOYHOM aTTectauuu cTyaeHToB MI'TY um. H.O. baymana.
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10. IEPEUEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
IPu N3YYEHUU JANCIHUIIVINHBI, BKJIIOYAS IHEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMWA, NHOOPMALIMOHHbBIX
CITPABOYHbIX CUCTEM U ITPOPECCUOHAJIBHBIX BA3 JTAHHbIX

NudopmanuoHHbIe TEXHOJIOTUM:

— OnekTpoHHas wuH(OpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYUM HIporpaMMaM TUCHUIUIMH (MOJIyJei),
porpaMMaM IPAKTHK, IEKTPOHHBIM YYeOHBIM HM3IaHUSM M 3JICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCIHHILIHH (MOIYJIeH), mporpaMmax MpaKTHUK,
(dbopMHpOBaHUE AIMEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YKCIIE COXPaHEHHE ero padboT
U OLEHOK 3a 3Tu pabotsl. IlpegycmMoTpeHa BO3MOMXXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHS CTYJIEHTOB M TIpEerojaBareiell IOCPEJACTBOM TEXHOJOTHH H CIYyXO 10
NEPEChUIKE W TOJTYYCHHUIO DJICKTPOHHBIX COOOIICHUH MEXIY IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu NHTEpHET.

- DnekTpoHHas nmoyra npenoaasatess: klubnichkin @bmstu.ru; vklubnichkin @bmstu.ru

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecnieyeHue:

— Office
— Siemens NX
— Windows

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- WNudopmannonHo-npaBosas cucrema «I apant» http://www.garant.ru;
- WNupopmannonno-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;

IIpodeccnonanbubie 6a3b1 JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

— ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOHN
JJIAA U3YUYEHUSA JAUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrieueHus JAUCHUITIINHBI

Ne,

wn Bua zansarui Bua v HammMeHoBaHuEe 000Py10BAHUS

1 | Jlexkunm CHEIHAIIEHO 000py/IOBaHHBIC ayJIuTOPUH C
MYJIbTHMEIUHHBIMH CpeICTBaMH, cpeacTBaMu
3BYKOBOCIIPOU3BE/ICHUSI U HUMECIONIMMH BBIXOJ] B CETh
WuTepHeT; moMelIeHus: Ui TPOBEICHHS ayIHTOPHBIX
3aHSTHIA, 000pyIOBaHHBIC Y4eOHOH MeOeIbI0; ayTUTOPUH,
OCHAIIIEHHBIE KOMIIBIOTEPAMH C IOCTYIIOM K 0a3aM JaHHBIX
u cetr IHTEpHET; CTyIMU; KOMIIBIOTEPHBIE KIACCHI.

2 | CemuHapsl CIIELIMAJIBHO 000py10BaHHBIE ayIMTOpUu c
MYJIbTUMEAUHHBIMU CpelICTBaMH, CpeICTBaMU
3BYKOBOCIIPOM3BEIEHUS M HMMEIOLIMMM BBIXOJ B CETb
WHTepHer; nomMemieHuss JUisi MPOBEIEHUS AYAUTOPHBIX
3aHATHUH, 000pyIOBaHHbIE YueOHOW MeOeblo; ayIuTOPHH,
OCHAIIICHHbIE KOMITBIOTEPAMHU C JOCTYIIOM K 0a3aM JaHHbIX
u cetd VIHTepHeT; CTyIun; KOMIIBIOTEPHBIE KJIACCHI.

3 | JlabopaTopHbie pabOTHI CHEIHAIIbHO 000pyI0BaHHbIE ayJIMTOpUU c
MYJIbTUMEIUHHBIMU CpeCcTBaMH, cpeacTBaMu
3BYKOBOCIIPOM3BEACHUS M HMEIONIMMHU BBIXOJ B CETh
WnuTepHer; moMmelieHus Ui NPOBEACHHUS ayAUTOPHBIX
3aHATHUI, 000pyJOBaHHBIE YUeOHOU MeOeNbI0; ayTUTOPHH,
OCHAIllEHHbIE KOMIIBIOTEPAMH C IOCTYIIOM K 0a3aM JaHHBIX
u cety VIHTEpHET; CTy/IM1; KOMITBIOTEPHBIE KJIACCHI.

4 | CamocTosTenbHas pabota | 6uGnuoTeka, UMeromas paboune Mecta A CTYICHTOB;
BBICTaAaBOYHBIC 3aJIbI; ayJauTopuu, OCHaAII€HHbIC
KOMIIBIOTEpAaMH € JIOCTYIIOM K cetu HHTepHer.
CounokynsTypHOE MPOCTPAHCTBO YHHUBEPCHUTETA
MO3BOJISIET CTYIEHTY  KaueCTBEHHO BBINOJIHATh
CaMOCTOSITENIbHYIO padoTy.
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YTBep)KaeHa Ha 3acefiaHuu Kadepsl JIT7
«TpaHCIIOPTHO-TEeXHO/IOTMUeCKHe CpeZicTBa U 000py/0BaHKe JIeCHOTO KOMIL/IeKCa»

ITpotokos Ne 26 ot 13.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHO¥Y YYEBHO¥ JINTEPATYPHI,
HEOBXO/JIMOI I/11 OCBOEHHSA JUCIIAIIIAHBI, YATATH B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. IIpoeKTHpOBaHKe MOJHOTPUBOAHBIX KOJIECHBIX MAIMH : yueOHUK /151 By30B : B 3 T. / pefi. [lonyHrsH
A. A.-M.: N3n-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AdaHacbeB
b. A., XKernos JI. ®., 3y308 B. H. [u zap.]. - 2008. - 527 c., [4] n. un. : un. - Bubmuorp.: c. 524. - ISBN
978-5-7038-3042-0.
2. Adanacees b. A., Tairtres U. 3. [IpoeKTHpOBaHME 3/IEMEHTOB aBTOMOOW/ISI U3 TTOJTUMEPHBIX
KOMITO3MIIMOHHBIX MaTeprasoB : yueb. mocobue / Adanacee b. A., [Tamtues U. 3. ; pen. Adanacwes b.
A.; MI'TY um. H. 3. baymaHa. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2006. - 92 c. : un. - bubsmuorp.:
c. 91.
3. Andytos H. A., 3uHoBseB I1. A., [TorioB B. I'. PacuéT MHOTOC/IONHHBIX TJIACTHH U 000/I0UEeK 13
KOMITO3ULIMOHHBIX MatepranoB / AndytoB H. A., 3uHoBseB I1. A., [Toros b. I. - M. : MammHocTpoeHue,
1984. - 262 c. : un. - (bubnroTeka pacuéturka). - bubamorp.: c. 259-261.
4. HocoB B. B. MexaHMKa KOMITO3ULIMOHHBIX MaTeprasioB. JlabopatopHbie pabOThI ¥ MPaKTHYe CKHe
3aHATHSA : yueOHoe Tiocobue / Hocor B. B. - 2-e u3g, nepepab. u gor. - CII6. : Jlans, 2013. - 239 c. : u. -
(Yuebnuku s By3oB. CrieljuanbHasi uTepaTypa). - bubmorp.: c. 237-239. - ISBN 978-5-8114-1496-3.
5. Jumutpuenko FO. 1. MexaHnKa KOMITO3ULJMOHHBIX MaTepuasioB [IPU BBICOKUX TeMIeparypax /
Humutpuenko FO. U. - M. : ManmHoctpoenue, 1997. - 367 c. : ui. - Bubmorp.: c. 354-364.
6. MexaHrKa KOHCTPYKLIWI 13 KOMITO3ULIMOHHBIX MaTeprasos : cb. Hayu. cT. / [Iporacos B. [I., AndyTos
H. A., bonotun B. B., ByHakoB B. A. ; o6m1. pea. ITporacoe B. 1. - M. : MammHoctpoenue, 1991. Beim.
1.-1992. - 349 c.
7. BacunbeB B. B. MexaHuKa KOHCTPYKLIMN 13 KOMITO3ULIMOHHBIX MaTepuanoB / BacunseB B. B. - M. :
MarmmmHocTpoenue, 1988. - 271 c. : ui. - (bubmroreka pacuéTurka). - bubmorp.: c. 265-269.
8. Uepenaxos I'. [1. MexaHuKa pa3pylieHus KOMIIO3ULIMOHBIX MaTrepuanos / Yepenanos I II. - M. :
Hayka, 1983. - 295 c. : u. - Bubnuorp.: c. 289-295.
9. Kypranoga FO. A., Masnsniega I. B., Hemo6 B. A. TexHo/10rUsl U3rOTOB/IEHUS ieTaeld U3
MOJIMMEPHBIX KOMIO3ULIMOHHBIX MaTepraioB U MeTO/IbI OTpe/ie/ieHrsl UX CBOWCTB : yueOHO-
MeToauueckoe nmocobue / Kypranora FO. A., Maseimesa I'. B., Hento6 B. A. ; MI'TY um. H. 3. Baymana.
(Hau. uccnep. yH-T). - 2-e u3f., ucrp. - M. : U3g-so MI'TY um. H. 3. Baymana, 2018. - 56 c. : ur. -
Bubmorp.: c. 46. - ISBN 978-5-7038-5069-5.
10. Kypranoga FO. A., Masnbinesa I'. B., Hemto6 B. A. TexHonOTHs U3rOTOB/IEHUS [leTasiel U3
T0JIMMEePHBIX KOMITO3ULIMOHHBIX MaTepyasaoB U MeTO/bl Orpe/ie/ieH!s] UX CBOMCTB : MeTO/,. YKa3aHHUs K
BBITOJIHEHUIO JlabopaTopHbix pabot / KypraHosa FO. A., Masbiesa I. B., Hemo6 B. A. ; MI'TY um.
H. 3. Baymana. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2018. - 56 c. : un. - bubsmuorp.: c. 46. - ISBN
978-5-7038-4910-1.
11. baraeB A. A., baraes B. A. Komno3uLMOHHbIe MaTepuasbl: CTpOeHUe, [10/IyuyeHre, IpUMeHeHue :
yueb. mocobue / BaraeB A. A., baraeB B. A. - M. : Jloroc, 2006. - 397 c. : un. - (HoBast yHuBepcuTeTCKast
bubmoreka). - Bubmumorp.: c. 396-397. - ISBN 5-98704-026-4.
12. IlonumepHbIe KOMIIO3ULIMOHHbIe MaTepuassl. IIpouHocTs U TexHosorus / baxenos C. J1., bepiun A.
A., KynekoB A. A., OmmsH B. T - Jonronpygusiii : UaTennekt, 2010. - 347 c. : wi. - bubnvorp. B KoHIe
1. - ISBN 978-5-91559-045-7.



13. KoMrio3u1[MoHHbIe MaTepuaJibl : CripaBoyHUK / BacuiseB B. B., ITpotacos B. [I., bonotun B. B. [u
np.] ; obm. pen. Bacunbes B. B., TapHononbckuii FO. M. - M. : MammHoctpoenue, 1990. - 510 c. : u. -
bubnuorp. B koHrie 1. - ISBN 5-217-01113-0.

14. Aynuuanckas H. H., Cnbeiabko JI. E., [Tscenkuii B. b. Kommno3suijuoHnHble Matepuasibl. PU3MKO-
XAMHUUYeCKHe CBOMCTBA : yuebd. mocobue st By30B / [IBymiuanckas H. H., Cababko JI. E., [Tscenkuii B.
b.; MI'TY um. H. 3. Baymana. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2008. - 47 c. : un. - bubmuorp.:
c. 47. - ISBN 978-5-7038-3149-6.

15. bannuyk H. B. , KoGenes B. B. , Pukapzc P. B. OnrruMu3aiiyist 37ieMeHTOB KOHCTPYKI[UH U3
KOMITO3UL[MOHHBIX MaTepuasnoB. - M. : MammHocTtpoenue, 1988. - 224 c., ur.

16. TapHononbckuii FO. M., JKuryH W. I, [TonsikoB B. A. [IpocTpaHCTBEHHO-apMHUPOBAHHbIE
KOMITO3WLIMOHHBIe MaTepuarisl : cripaBoyHUK / Tapronosneckuy FO. M., XKuryn U. I, ITonsikos B. A. -
M. : MammHocTpoeHue, 1987. - 223 c. : u. - 10200 p.

2). I1.10. TEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT U1, UCITO/Ib3YEMBIX

TP N3YUYEHWU TN CIIAITVINHBI, BK/ITHOYASA ITEPEYEHDB ITPOT'PAMMHOTI'O
OBECIIEYEHVA 1 THOOPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B

CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHp MH(POPMAIHOHHBIX TEXHO/IOTHI, HCI0/Ib3yeMBbIX MPU W3yYeHUH AUCIUITAHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHuss, HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM U
npogeCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- ANSYS Academic Research EM

- ANSYS CFD Premium Solver

- ANSYS CFD PrepPost

- ANSYS Geometry Interface for NX
- ANSYS Geometry Interface for Parasolid
- ANSYS HPC

- ANSYS Mechanical Maxwell

- CATIA

- MATLAB\Simulink

- Siemens NX

- SolidWorks

- KOMIIAC-3D

IIpenogaBarens Kadeapoi:
Kny6uuukuH E.E., gotieHT (K.H.), KaHAWJAT TeXHUUECKUX HayK, JoreHT, klubnichkin@bmstu.ru



YTBep)KaeHa Ha 3acefanuu Kadeapsi JIT7
«TpaHCIIOPTHO-TEeXHO/IOTMUeCKUe CpeZicTBa U 000py/i0BaHKe JIeCHOTO KOMIL/IeKCa»

ITporokos Ne 28 ot 11.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIE/J[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. IIpoeKTHpOBaHKe MOJHOTPUBOAHBIX KOJIECHBIX MAIMH : yueOHUK /1J1s1 By30B : B 3 T. / pefi. [losnyHrsH
A. A.-M.: N3n-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AdaHacbeB
b. A., XKernos JI. ®., 3y308 B. H. [u ap.]. - 2008. - 527 c., [4] n. un. : ui. - Bubmorp.: c. 524. - ISBN
978-5-7038-3042-0.
2. Adanacees b. A., Tairtres U. 3. TIpoeKTHpOBaHME 3/IEMEHTOB aBTOMOOW/ISI U3 TTOJTUMEPHBIX
KOMITO3MIIMOHHBIX MaTeprasoB : yueo. mocobue / Adanacke b. A., lamtues U. 3. ; pen. Adanacwes b.
A.; MI'TY um. H. 3. baymaHa. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2006. - 92 c. : un. - bubmuorp.:
c. 91.
3. Andytos H. A., 3uHoBseB I1. A., TTorioB B. I'. PacuéT MHOTOC/IONWHBIX T/IaCTUH U 000/I0U€eK 13
KOMITO3ULIMOHHBIX MaTepranoB / AngytoB H. A., 3uHoBeeB I1. A., [Toros b. I. - M. : MaumHocTpoeHue,
1984. - 262 c. : un. - (bubnroTeka pacuéturka). - bubmmorp.: c. 259-261.
4. HocoB B. B. MexaHMKa KOMITO3ULIMOHHBIX MaTeprasioB. JlabopatopHbie pabOThI ¥ MPAKTHYe CKHe
3aHATHSA : yueOHoe Tiocobue / Hocor B. B. - 2-e u3g, nepepab. u fgor. - CII6. : Jlans, 2013. - 239 c. : ui. -
(Yuebnuku ass By3oB. CrieljuanbHasi uTepaTypa). - bubmorp.: c. 237-239. - ISBN 978-5-8114-1496-3.
5. Jumutpuenko FO. V1. MexaHnKa KOMITO3ULJMOHHBIX MaTepuasioB [IPU BBICOKUX TeMIeparypax /
Humutpuenko FO. U. - M. : ManmHoctpoenue, 1997. - 367 c. : ui. - Bubmuorp.: c. 354-364.
6. MexaHrKa KOHCTPYKLIMI U3 KOMITO3ULIMOHHBIX MaTeprasos : cb. Hayu. cT. / [Tporacos B. /1., AndyTos
H. A., bonotun B. B., Bynakos B. A. ; o6m1. pea. ITporacoe B. 1. - M. : MammHoctpoenue, 1991. Beim.
1.-1992. - 349 c.
7. BacunbeB B. B. MexaHuKa KOHCTPYKLIMW 13 KOMITO3ULIMOHHBIX MaTepuanoB / BacunseB B. B. - M. :
MarmmHocTpoenue, 1988. - 271 c. : ui. - (bubmuoreka pacuéturka). - bubmorp.: c. 265-269.
8. Uepenanos I'. [1. MexaHuKa pa3pylieHuss KOMIIO3ULIMOHBLIX Marepuanos / Yepenanos I II. - M. :
Hayka, 1983. - 295 c. : un. - Bubnmumorp.: c. 289-295.
9. Kypranoga FO. A., Masnbniega I'. B., Hemo6 B. A. TexHo/10rUsi U3rOTOB/IEHHS leTajel U3
MO/TMMEPHBIX KOMITO3ULIMOHHBIX MaTepraioB U MeTO/IbI OTpe/ie/ieHrsl UX CBOWCTB : yueOHO-
MeToauueckoe rmocobue / Kypranora FO. A., Maseimesa I'. B., Hemro6 B. A. ; MI'TY um. H. 3. Baymana.
(Hau. uccnep. yH-T). - 2-e u3g., ucrp. - M. : U3g-so MI'TY um. H. 3. Baymana, 2018. - 56 c. : u. -
Bbubmorp.: c. 46. - ISBN 978-5-7038-5069-5.
10. Kypranoga FO. A., Masnbmnesa I'. B., Hemo6 B. A. TexHonOTHs U3rOTOB/IEHUS JleTasiel U3
TM0JIMMEePHBIX KOMITO3ULIMOHHBIX MaTepyassoB U MeTO/bl Orpe/ie/ieH!s] UX CBOMCTB : MeTO/,. YKa3aHHs K
BBITOJIHEHUIO JlabopaTopHbIx pabot / KypraHosa FO. A., Masbiesa I. B., Hemo6 B. A. ; MI'TY um.
H. 3. Baymana. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2018. - 56 c. : un. - bubmumorp.: c. 46. - ISBN
978-5-7038-4910-1.
11. baraeB A. A., baraeB B. A. Komno3uLOHHbIe MaTepuasbl: CTpOeHUe, 10/IyuyeHre, IIpUMeHeHue :
yueb. mocobue / BaraeB A. A., baraeB B. A. - M. : Jloroc, 2006. - 397 c. : un. - (HoBast yHuBepcuTeTCKast
bubmoreka). - Bubmuorp.: c. 396-397. - ISBN 5-98704-026-4.
12. [lomumepHbIe KOMIIO3ULIMOHHbIe MaTepuassl. IIpouHoCTs U TexHosorus / baxenos C. J1., bepiun A.
A., KynekoB A. A., OmmvsH B. T - Jonronipyaseiii : UaTennekt, 2010. - 347 c. : wi. - bubnvorp. B KoHIe
1. - ISBN 978-5-91559-045-7.



13. KoMrio3u1[MOHHbIe MaTepuaJIbl : cripaBoyHUK / BacuniseB B. B., ITpotacos B. [I., bonotun B. B. [u
np.] ; obm. pen. Bacunbes B. B., TapHononbckuii FO. M. - M. : MammHoctpoenue, 1990. - 510 c. : u. -
bubsnvorp. B koHIie 1. - ISBN 5-217-01113-0.

14. Aynuuanckas H. H., Cnbiabko JI. E., [Tscenkuii B. b. KoMmmno3suijuonHbie Matepuasibl. @U3MKO-
XUMHUUYeCKHe CBOWCTBA : yueb. mocobue s By3oB / [IBymiuanckas H. H., Cnbiabko JI. E., [Tscenkuii B.
b.; MI'TY um. H. 3. Baymana. - M. : M3g-Bo MI'TY um. H. O. baymana, 2008. - 47 c. : un. - bubmuvorp.:
c. 47. - ISBN 978-5-7038-3149-6.

2). I1.10. MIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJ/IOT Ui, UCITOJ/Ib3YEMBIX

TP U3YUYEHUU JUCIUITVINHBI, BK/THOYASA ITEPEYEHB ITPOTPAMMHOTI'O
OBECIIEYEHVA 1 THOOPMAILIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEYIOIIEM PEJAKIIUN:

10. ITepeuenpr HH(GOPMALIMOHHBIX TEXHO/IOTHI, UCIIO/Ib3yeMbIX NPH W3yUeHHHU ANUCHMILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH(QOPMAMOHHBIX CIIPABOYHBIX CHCTEM U
npodeccnoHaMbHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:

- ANSYS Academic Research EM

- ANSYS CFD Premium Solver

- ANSYS CFD PrepPost

- ANSYS Geometry Interface for NX
- ANSYS Geometry Interface for Parasolid
- ANSYS HPC

- ANSYS Mechanical Maxwell

- CATIA

- MATLAB\Simulink

- Siemens NX

- SolidWorks

- KOMIIAC-3D

IIpenogaBarenb Kadeapsbl:

Kny6ouuukuH E.E., notieHT (K.H.), KaHAWJAT TeXHUUECKUX HayK, goreHT, klubnichkin@bmstu.ru



YTBep)KaeHa Ha 3acefianuu Kadeapsi JIT7
«TpaHCIIOPTHO-TEeXHO/IOTMUeCKUe CpeZicTBa U 000py/i0BaHKe JIeCHOTO KOMIL/IeKCa»

ITpotokos Ne 25 ot 16.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHSA JUCIAII/IAHBI, UATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. [IpoeKTHpOBaHKe MOJHOTPUBOAHBIX KOJIECHBIX MAIMH : yueOHUK /1J1s1 By30B : B 3 T. / pefi. [lonyHrsH
A. A.-M.: N3a-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AdaHacbeB
b. A., XKernos JI. ®., 3y308 B. H. [u ap.]. - 2008. - 527 c., [4] n. un. : wi. - Bubmorp.: c. 524. - ISBN
978-5-7038-3042-0.
2. Adanacees b. A., Tairtres U. 3. [IpoeKTHpOBaHME 3/IEMEHTOB aBTOMOOW/ISI U3 TTOJTUMEPHBIX
KOMITO3MIIMOHHBIX MaTeprasoB : yueo. mocobue / Adanackes b. A., [lamtues U. 3. ; pen. Adanacees b.
A.; MI'TY um. H. 3. BaymaHa. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2006. - 92 c. : un. - bubmuorp.:
c. 91.
3. Andytos H. A., 3uHoBseB I1. A., TTorioB b. I'. PacuéT MHOTOC/IOWHBIX MJIACTUH U 000/109€eK 13
KOMITO3ULIMOHHBIX MaTepranoB / AndytoB H. A., 3uHoBeeB I1. A., [Toros b. I. - M. : MaumHocTpoeHue,
1984. - 262 c. : un. - (bubnroTeka pacuétunka). - bubmorp.: c. 259-261.
4. HocoB B. B. MexaHMKa KOMITO3ULIMOHHBIX MaTeprasioB. JlabopatopHbie pabOThI 1 MPAKTHYe CKHe
3aHATHSA : yueOHoe Tiocobue / Hocor B. B. - 2-e u3g, nepepab. u gor. - CII6. : Jlans, 2013. - 239 c. : ui. -
(Yuebnuku a5 By3oB. CrieljuanbHasi uTepaTypa). - bubmorp.: c. 237-239. - ISBN 978-5-8114-1496-3.
5. MexaHWKa KOHCTPYKLMI U3 KOMITO3ULIMOHHBIX MaTepuasoB : cb. Hayu. cT. / [Tpotacos B. [I., AndyTtos
H. A., Bonotun B. B., bynakoB B. A. ; o6wy. peg. [Tporacos B. [I. - M. : MammHocTpoenue, 1991. Beim.
1.-1992. - 349 c.
6. BacunbeB B. B. MexaHuka KOHCTPYKLIMW U3 KOMITO3ULIMOHHBIX Matepuanos / BacunseB B. B. - M. :
MammHocTpoenue, 1988. - 271 c. : un. - (bubnuoreka pacuérurka). - bubmuorp.: c. 265-269.
7. Uepenanos I I1. MexaHuKa pa3pylleHust KOMIIO3UL[MOHbIX MaTepuasios / Yeperados I I1. - M. :
Hayka, 1983. - 295 c. : w. - bubnmorp.: c. 289-295.
8. Kypranoga 0. A., Manenuesa I'. B., Hemto6 B. A. TexHosmorust U3rotoB/eHus fetasnei u3
TIO/TMMEPHBIX KOMITO3ULIMOHHBIX MaTepHaioB ¥ METO/bI OTIpeZe/IeH st UX CBOWCTB : yueOHO-
Metoaurueckoe rocobue / Kypranosa FO. A., Manbnuesa I'. B., Hemo6 B. A. ; MI'TY um. H. 3. Baymana.
(Hau. uccnep. yH-T). - 2-e u3g., ucnp. - M. : Usg-so MI'TY um. H. 3. baymana, 2018. - 56 c. : . -
bubmuorp.: c. 46. - ISBN 978-5-7038-5069-5.
9. Kypranoga 1. A., Masenesa I'. B., Hemo6 B. A. TexHosorusi U3roTOB/IeHUs ieTaeld U3
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTepUaioB U MeTO/bI ONpe/ie/IeHUs] UX CBOMCTB : MeTO/l. yKa3aHUs K
BBITIOJTHEHHIO /1abopatopHbix pabot / Kypranosa FO. A., Manbmnuesa I". B., Hemo6 B. A. ; MI'TY um.
H. D. Baymana. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2018. - 56 c. : un. - bubmumorp.: c. 46. - ISBN
978-5-7038-4910-1.
10. baraeB A. A., baraeB B. A. KoMno3uLMOHHbIE MaTepyasbl: CTPOEHUE, MOJlyYeHre, IPUMeHeHNe :
yueb. mocobue / BaraeB A. A., baraeB B. A. - M. : Jloroc, 2006. - 397 c. : un. - (HoBast yHuBepcUTeTCKast
bubmoreka). - Bubmumorp.: c. 396-397. - ISBN 5-98704-026-4.
11. ITosiuMepHBIe KOMITO3ULIMOHHBIe MaTepualibl. [IpouHocTs U TexHosorus / baxkeHos C. JI., bepiuH A.
A., KynbkoB A. A., OumsiH B. T - Jonronpyansiii : MaTemiext, 2010. - 347 c. : wi. - Bubmvorp. B KoHLe
1. - ISBN 978-5-91559-045-7.



12. KoMIio3u1[MOHHbIe MaTepuaJIbl : cripaBoyHUK / BacuniseB B. B., ITpotacos B. [I., bonotux B. B. [u
np.] ; obm. pen. Bacunbes B. B., TapHononbckuii FO. M. - M. : MammHoctpoenue, 1990. - 510 c. : u. -
bubnvorp. B koHIie 1. - ISBN 5-217-01113-0.

13. Aeynuuanckas H. H., Cnbeiabko JI. E., [Tscenkuii B. b. KoMmno3suiuonHbie Matepuasibl. @U3MKO-
XMMHUUYEeCKHe CBOMCTBA : yueb. mocobue s By3oB / [IBymuanckas H. H., Cnbbko JI. E., [Tscenkuii B.
b.; MI'TY um. H. 3. Baymana. - M. : M3g-Bo MI'TY um. H. O. baymana, 2008. - 47 c. : un. - bubmuorp.:
c. 47. - ISBN 978-5-7038-3149-6.

2). I1.10. MIEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJ/IOT U1, UCITIOJ/Ib3YEMbBIX

TP U3YUYEHUU JNCHOUITINHBI, BK/TTHOYASA ITEPEYEHB ITPOT'PAMMHOI'O
OBECIIEYEHVA U THOOPMAILIMOHHBIX CITPABOYHBIX CUCTEM, UNTATDH B
CJIEAYIOILIEM PEJAKIINN:

10. ITepeuenb HH(GOPMALMOHHBIX TEXHO/IOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHMILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH()OPMAILMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccoHaMTbHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHme:
- 7-Zip

- CATIA

- LibreOffice

- MATLAB\Simulink
- Mathcad

- Mozilla Firefox

- OpenOffice

- Siemens NX

- SolidWorks

- KOMIIAC-3D

IIpenopaBarenb kKadeapbl:

Kny6uuukuH E.E., gouieHT (K.H.), KaHAWJAT TeXHUUeCKUX HayK, JorieHT, klubnichkin@bmstu.ru



YTBepKeHa Ha 3acefaHuu Kadeapsi JIT7
«TpaHCIIOPTHO-TEXHOIOTUYECKHE CPeZICTBA U 000PY/I0BaHKe JIeCHOTO KOMIIIEKCa»

ITporokosn Ne 09.04.07-04/22 ot 09.04.2025 .

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/JYFOIIEN
PEJAKIIUN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/IHHBIX MaTePHAJIOB, HEO0X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KoMro3uiMoHHbIe MaTepyaJibl : cripaBouHUK / BacunseB B. B., IIportacoB B. ., bBosotux B. B. [u
np.] ; obm. pen. Bacunbes B. B., TapHononbckuii FO. M. - M. : MamuHoctpoenue, 1990. - 510 c. : u. -
Bubmorp. B koHIie 1. - ISBN 5-217-01113-0.
2. TIpoekTripOBaHMe TTOTHOTIPUBOAHBIX KOJIECHBIX MAILIMH : Y4eOHUK /17151 BY30B : B 3 T. / pei. IlomyHrsiH
A. A. - M. : U3g-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AcdaHackeB
b. A., XKernos JI. ®., 3y308 B. H. [u ap.]. - 2008. - 527 c., [4] n. un. : wi. - Bubmmorp.: c. 524. - ISBN
978-5-7038-3042-0.
3. Adanacoes b. A., Jamtres 1. 3. [IpoekTrpoBaHMe 3/IeMEeHTOB aBTOMOOW/ISI U3 TIOJTUMEPHBIX
KOMIIO3ULIMOHHBIX MaTeprasoB : yueb. mocobue / Adanackes b. A., Hamtues U. 3. ; pen. Adanacees b.
A.; MI'TY um. H. D. Baymana. - M. : 3a-80 MI'TY um. H. 3. baymana, 2006. - 92 c. : un. - bubnvorp.:
c. 91.
4. AndytoB H. A., 3unoBbes I1. A., IToroB b. I'. Pac4éT MHOTOC/IOMHBIX MIaCTUH W 000/I0UeK 13
KOMITO3MLIMOHHBbIX MaTeprasnos / Angyrtos H. A., 3unosses I1. A., ITonos b. I'. - M. : MammHocTpoeHue,
1984. - 262 c. : un. - (bubmmoreka pacuétuurka). - bubmuorp.: c. 259-261.
5. HocoB B. B. MexaHHKa KOMITO3UIJMOHHBIX MaTepHasioB. JlabopaTopHbie pabOThI 1 TIPaKTUUECKHe
3aHATHSA : yuebHOe mocobue / Hoco B. B. - 2-e u3z, nepepab6. u gorm. - CII6. : JIans, 2013. - 239 c. : w. -
(YuebHuku a1 By3oB. CrieriaibHast iureparypa). - bubmvorp.: c. 237-239. - ISBN 978-5-8114-1496-3.
6. BacunbeB B. B. MexaHuKa KOHCTPYKLIUW U3 KOMITO3ULIMOHHBIX MaTepuanoB / Bacunses B. B. - M. :
MarmmHocTpoenue, 1988. - 271 c. : un. - (bubnuoreka pacuéturka). - bubmvorp.: c. 265-269.
7. Uepenanos I I1. MexaHuKa pa3pylleHus KOMIIO3UL[MOHbIX MaTepuasios / YepernanHos I I1. - M. :
Hayka, 1983. - 295 c. : w. - bubnmorp.: c. 289-295.
8. Kypranoga 10. A., Manemuesa I'. B., Henmto6 B. A. TexHosmorust U3rotoB/ieHus: fetasnei u3
TIO/TMMEPHBIX KOMITO3ULIMOHHBIX MaTepraioB U METO/IbI OTIPeZe/IeH st UX CBOMCTB : yueOHO-
Metoaurueckoe rocobue / Kypranosa FO. A., Manennesa I'. B., Hemo6 B. A. ; MI'TY um. H. 3. Baymana.
(Hau. uccnep,. yH-T). - 2-e u3g., ucnp. - M. : Usg-so MI'TY um. H. 3. Baymana, 2018. - 56 c. : . -
bubmuorp.: c. 46. - ISBN 978-5-7038-5069-5.
9. Kypranoga 1. A., Masnenuesa I'. B., Hemto6 B. A. TexHosiorusi U3BroTOB/IeHHs ieTaseld U3
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTepUaioB U MeTO/bI OIpe/ie/IeHUs] UX CBOMCTB : MeTO/l. yKa3aHUs K
BBITIOJTHEHHIO /1abopatopHbix pabot / Kypranosa FO. A., Manbmnuesa I". B., Hemo6 B. A. ; MI'TY um.
H. D. Baymana. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2018. - 56 c. : un. - bubmumorp.: c. 46. - ISBN
978-5-7038-4910-1.
10. baraeB A. A., baraeB B. A. KoMno3uLMOHHbIE MaTepyasbl: CTPOEHUE, MOJlyYeHre, IPUMeHeHue :
yueb. mocobue / BaraeB A. A., baraeB B. A. - M. : Jloroc, 2006. - 397 c. : un. - (HoBast yHuBepcUTeTCKast
bubmmoreka). - Bubmuorp.: c. 396-397. - ISBN 5-98704-026-4.
11. ITosiuMepHBIe KOMITO3ULIMOHHBIE MaTepualibl. [IpouHocTs U TexHosiorus / baxkeHos C. JI., bepiuH A.
A., KynbkoB A. A., OmmsiH B. T - Jonronpyansiii : MaTesuiekT, 2010. - 347 c. : wi. - Bubmvorp. B KoHLe
1. - ISBN 978-5-91559-045-7.
12. Oeynuuanckasi H. H., Cnbiabko JI. E., TTsceukuii B. b. Komno3uijuoHHbie MaTepuasbl. PU3nko-
XVUMUYeCKHe CBOMCTBa : yue0. mocobue aisi By30B / [IBynmuanckas H. H., Cibbko J1. E., [Tscenkuit B.



b.; MI'TY um. H. 3. Baymana. - M. : M3a-Bo MI'TY um. H. 3. Baymana, 2008. - 47 c. : ui. - bubnuorp.:
c. 47. - ISBN 978-5-7038-3149-6.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITOJ/Ib3YEMBIX
IMPU N3YUYEHUN JUCIUILINHBI, BK/TFOYAS ITIEPEUEHB ITIPOI'PAMMHOI'O
OBECIIEUEHUS 1 UTH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEAYIOIIEN PEJAKIIUN:

10. ITepeuenb uH(GpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- 7-Zip

- ANSYS Academic Research EM

- ANSYS Academic Research HPC Workgroup
- ANSYS Academic Research LS-DYNA

- LibreOffice

- Mozilla Firefox

- OpenOffice

- SolidWorks

- Kowmmnac 3D
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Kny6uuukuH E.E., gotieHT (K.H.), KaHAWJAT TeXHUUeCKUX Hayk, JorieHT, klubnichkin@bmstu.ru



