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1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCHMIIJINHE

HeasamMu ocBoeHus qucuuiuinHbl « KomnbroTepHblii MHKUHUPUHT B OM /) sBisitoTcs:

IIOoATOTOBKA CTyACHTA K ACATCIbHOCTU B COOTBETCTBUU C KBaJIH(l)I/IKaL[I/IOHHOﬁ
XapaKTepHCTHKOﬁ 110 HAITPAaBJICHHUIO,

(dbopMupoBaHue OOLIEMHKEHEPHBIX 3HAHUM U YMEHHI 110 TaHHOMY HarpaBJICHUIO;

M3yYEHUE OCHOBHBIX MATEMATUYECKUX METOJIOB MIPUMEHSIOIIMXCS TPH MOJICITMPOBAHUT
nporieccoB OM/JI;

II0JIy4€HHE HABBIKOB I10 IOCTAHOBKE 3a7auu AJis1 MoJeinrpoBanus nporeccos OM/I u

aHAJIN3Y PE3yJIbTaTOB MOAEINPOBAHUS

CrnenyeTr OTMETUTB, YTO U3ydeHHE Kypca « KomnbroTepHblil uHKuHUpUHT B OM /1)

CIOCOOCTBYET paCHIMPEHUIO0 HAYUYHOTO KPYro30opa U JaeT TOT MUHUMYM (PYHIaMEHTabHBIX
3HaHUH, Ha 0a3e KOTOPBIX CPOPMUPYETCS MPEACTABICHUE O MATEMATHUECKUX MOJIENISIX TCUCHUs
MaTepuasoB U UX MpuMeHeHnu rnpu moaenuposanuu B CAE mporpammax.

O6yuenne mno nucuuiuinHe «KommbeiorepHsii uHxkuHUpUHr B OMJI» HampaBieHo Ha

dbopMupoBaHUe y 00YYArOIIUXCS CIEAYIOMNX KOMITETECHITUI:

Koa v HaumMeHoBaHHe KOMIIETEHIMIA

NHaukaTopbl J0CTHXKEHHS] KOMITEeTeHITHH

MK-1

CnocobeH pa3pabaThiBaTh TEXHOJIOTHYECKHE
MPOLIECCHI W3TOTOBIICHHS
MAIlMHOCTPOUTEIbHBIX ~ U3JCNUN  cpelHei
CII0)KHOCTH CepUHHOTO (MaccoBoro)
MIPOU3BOJICTBA

HIIK-3.14. Ananns peanuzauuu
TEXHOJIOTHYECKUX IPOIECCOB HM3TOTOBJICHUS

MalIMHOCTPOUTEIIBHBIX ~ M3JICTHH  CpeaHe
CIIO’)KHOCTH CEpUIHOTO (MaccoBoro)
MIPOU3BOJICTBA c LIEJIBIO MIPOBEPKH
obecreueHust 3aJaHHBIX TEeXHHYECKUX
TpeboBaHMU

HIIK-2.9. BrisaBasTe OCHOBHBIC

TEXHOJOTUYECKHE 3a/1ayd, pElIaeMble IpH
pa3paboTKke TEXHOJOTUYECKUX MPOIECCOB
H3TOTOBJICHUS MalTuHOCTPOUTEIBHBIX
W3IEIUN  CPEIHEN CII0KHOCTH CEPUNHOTO
(MaccoBoro) MpoM3BOJICTBA

UIIK-2.23. HUcnonwszoBath CAD cucremsl,
CAPP cucrembl ans  pegakTUpOBaHUs
TUTIOBBIX TEXHOJOTUYECKUX TMPOLECCOB U

TEXHOJIOTUYECKAX TPOIECCOB — aHAJIOTOB
MalIMHOCTPOUTENBHBIX  U3JICTHI  cpeaHei
CJIO’)KHOCTH CEePUITHOTO (MaccoBoro)
MIPOU3BOJICTBA

UIIK 1.26. CAD-cucreMbl: HaNMEHOBaHU,
BO3MO>KHOCTH M MTOPSIJIOK pabOTHI B HUX

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa30BaTebHOM MPOIrPaMMbl




JlucuuIuinHa OTHOCUTCA K 4acTH, (QOpMHUpYeMOH YyYacTHHUKaMH 0Opa30BaTENIbHBIX
orHomiennd (b 1.2) bnoka 1 «OnexktuBHple auciumuinHey OOl QucuumiuHa JIOrHyYecKu
B3alMOCBS3aHa CO CIEAYIOIUMHU AUCUUIIIMHAMU U ntpakTukamMu OOIT:

OCHOBBI aIJUTUBHBIX TEXHOJIOIUM;
OCHOBBI TEXHOJIOTHH IIABKU JTUTEHHBIX CIIJIAaBOB.

3. CTpyKTypa M cofep:kaHue TUCHUIINHBI

OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTaBIIsAeT 6 3aueTHbIX(€e) equnuii(bl) (216 yacos).
Nzyuaercs Ha 7, 8, 9 u 10 cemectpax oOyuenus. @opma nmpoMexyTOUHOM arrectanuu. 7,9
CEMECTpBI-3aueThl, 8 ceMecTp-3k3ameH; 10 ceMecTp-3K3aMEH U KYPCOBOM IPOEKT.

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1.3a0unas popma oOydeHus

Ne CemecTpsl
n/n 7 8 9 |10
. KonauyecTBo | cem | ce | cem | ce
Bup yuyeoHoii padoTbl
4yacoB ecT | Me | ecT | Me
p |er| p |ecr
p p
1 | AyauTopHble 3aHITHS 50 10 | 10 | 18 | 12
B ToMm uucie:
1.1 | Jexuuu 16 4 4 4 4
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS
1.3 | JIabopaTopHbIe 3aHATHS 34 6 6 | 14 | 8
2 | CamocTosiTeIbHAsI padoTa 166 40 | 40 | 44 | 42
B ToMm uncrne:
2.1 | IlogroroBka u 3amuTa 1a00paTOPHBIX
pabot
2.2 | CaMOCTOSITeITbHOE HU3YUCHHE 166 40 | 40 | 44 | 42
3 | [IpomeskyToyHAas aTTeCTALMS
3auet/nud.3auer/3K3aMeH 3a4 | 9K3 | 3a4 | 9K
er | am | er | 3a
eH Me
H
Hroro 216 50 | 50 | 62 | 54

3.2 TemaTnuyeckuii IJIaH U3y4YeHUs TUCHUNIMHBI

3.2.1. 3aounas ¢popma oOyueHUs



Paszgenanl/TeMbl
JUCIHHMILINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi pabora

Jlexknuum

Cemunapckue/
NPaKTUYCCKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas

IIoAroTOBKa

Kpaepas 3amaua. Jluddepenumanpabie
YpaBHEHUS OIHUCHIBAIOIINE IPOIECCHI
TEIUIOTIPOBOJHOCTH M TUIACTHYECKOTO
nedopMUpPOBaAHUSI. [TocranoBka
KpacBOW 3a/layd B MEPEMEIICHUSIX.
[TocranoBka  KpaeBOoM 3agaud B
ckopocTsix. KpaeBbie ycioBusi mpu
pemeHnn 3afad  TeIUIONPOBOAHOCTH.
KpaeBble yciioBus ipu pelieHnuy 3a1a4d
IUIACTUYHOCTU. UWCIICHHBIE METObI
peleHHsI KpacBbIX 33/1ay.

N

w

o |[CaMocTosiTeIbHAS
padora

Meron KOHEUYHBIX pa3HOCTEN.
CerouyHast nuMCKpeTH3auus pacuyE€THOU
o0nacTu. Koneuno-pa3znocras
anIpOKCUMALIHS MIPOU3BOIHBIX.
WNHTtepnonsiiysi TpaHUYHBIX YCIIOBUM.
[TocTtpoeHne cucremMbl Pa3HOCTHBIX
YPaBHEHU. Pemenune 3a7a4u
IIPECCOBAHUSA IIOJIOCHI METOA0M
KOHEUYHBIX Pa3HOCTEH.

20

MeTtoa KOHEYHBIX djeMeHTOB. OO0mue
TTOJIOKEHHSI MeTo/1a KOHEUHBIX
JJIEMEHTOB. Juckpernsanus
pacuéTHo 00JlacTH TpU  pelIeHUU
3aJja4 METOJIOM KOHEUHBIX 3JIEMEHTOB.
CumIuiekc-371eMEHTHI.

Annpoxcumanust GyHKIUNA U GYHKIUU
¢dbopMBl 11 CKaISIPHBIX ~ BEJTUYHUH.
Annpoxcumanusi GyHKIUN U GYHKIUU
¢bopMBl 171 BEKTOPHBIX  BEJIMYMH.
O0BeNHEHNE KOHEUYHBIX DJIEMEHTOB B
aHCaMOJIb ISl YETBIPEXIIIEMEHTHOM
00JTaCTH ISl CKAJISIPHBIX M BEKTOPHBIX
BEJINYHMH. Pemenue 3a1aun
TETUTOTIPOBOJTHOCTH CTEPKHS METOJIOM
KOHEUYHBIX JIEMEHTOB.

20

IToctanoBKa 3a1a4l MOJIETTMPOBAHHUS B
MporpaMMHbIX  KoMiuiekcax QForm
w/umm  Abaqus.  ba3el  maHHBIX
MaTepuasoB, CMa30K U 000pyA0BaHUS.
ITonroroska TEOMETPUH I E:

MOZACIINPOBAHUS. CO3HaHHe KOHCYHO-

20




DJIEMEHTHOM CETKH. 3ananue
HayaJbHBIX M TPAHUYHBIX YCIOBHA.
JlaGopaTopHbIie pabOTHI IO TOCTAHOBKE
3a1a4 MPOCTEHUIIINX 3a1a4
MJIACTHYECKOTO AeOPMHUPOBAHUS.

MopenupoBanue MIPOIIECCOB
TEIUIONPOBOAHOCTH B TPOTPAMMHBIX
koMmiuiekcax QForm w/mmm  Abaqus.
IlocTranoBka 3aJa4uu IS
MOJICTTUPOBAHUS MIPOIIECCOB
TEIUIONPOBOJHOCTH B MPOTPaMMe
QForm. IlocranoBka 3amaum ist
MOJICIIMPOBAHUS MIPOIIECCOB
TEIUIONPOBOJHOCTH B MPOrpaMMme
Abaqus. JlabopaTopHbie pabOTBI IO
MOJICTTUPOBAHUIO TEIIOBBIX
IIPOIIECCOB.

22

MopenupoBanue mpoiueccoB OMJ] B
nporpaMMHbIX — Komruiekcax QForm
n/um Abaqus. [TocTaHoBKa 3a1auu 17151
MO/JICIIUPOBAHUS TEXHOJIOTUYECKUX
MPOIECCOB OOBEMHOM IITAMIIOBKH B
nporpaMmMme  QForm.  IloctaHoBka
3aJauu TUIst MOJICITUPOBAHUS
TEXHOJIOTUIECKHUX MIPOIIECCOB
00BEMHON IITAMIOBKM B Mporpamme
Abaqus. MogenupoBaHie MpPOIECCOB

00J10¥HOI [ITAMITOBKH.
MopenupoBanue IIPOLECCOB
IITAMIOOBKM B 3aKPBITHIX IITaMIax.
MopennpoBanue IIPOLIECCOB
M30TEPMUYECKOM LITAMITIOBKH.
JlabopaTopHbie paboTsl o

MOJICJIMPOBAHUIO  3a7a4  OO0BEMHOM
LITaMIIOBKH.

22

MonenpoBaHue MPOILECCOB JTUCTOBOMN
ITaMIOBKH B TmporpamMMax QForm
u/umu Abaqus. IToctanoBka 3aauu s
MOJICTTUPOBAHUS TEXHOJOTMYECKHUX
MPOLIECCOB BAaKyyMHOW (DOPMOBKH B
nporpamme  QForm.  IlocranoBka
3a7a49u JUIST MOJICTTUPOBAHUS
TEXHOJOTMYECKHX MIPOLIECCOB
JIUCTOBOM INTAMIOBKH B INTaMIlax B
nporpamme Abaqus: 1mTammoBka B

21




mramnax ¢ OpwKAMoM U 0es,
IITAaMIIOBKA  JJACTUYHOM  Cperou,
IITAaMIIOBKa B OCCCHMMETPUYHON U
TpEXMEpHOU IIOCTaHOBKE.
JlabGopaTopHbIie paboThI o
MOJICTTMPOBAHUIO 33734 JINCTOBOM
IITAMIIOBKH.

8 AHanu3 pe3ynbTaToB MOICIUPOBAHUS 2 4 21
B MPOrpaMMHBIX KomIuiekcax QForm
w/mwmn  Abaqus. I'padpux  cuisl
nedopmariuu. [Tone CKOpPOCTEH.
TemneparypHoe none. Pactipenenenue
HaANpPsHKEHU N u HAKOIUICHHOMN
nepopmaruu. Tpaccupyembie TOYKH.
KonTakTHeie HanpsoxeHus. BrnusHue
TEeMIIepaTypbl [ITAMITOBKH u
TEXHOJIOTHYECKON CMa3KH Ha XapaKTep
TCUCHHUS MaTtepuaia u cuILy
nedopmaruu. JlaGoparopHsie pabOTHI
T10 BBIBOJY PE3YyJIbTaTOB, €0 aHATU3Y U
JKCIIOPTY B JIpyrue Gopmarsl.

HUTOTI'O 16 34 166

3.3 CoaepxaHue THCHUNIHHBI

1) KpaeBas 3amaua. Juddepennuanpapie ypaBHEHHUS OMHUCHIBAIONIUE  TPOIECCHI
TEIUIONPOBOAHOCTH UM IJIaCTUYECKOro JegopmupoBaHus. IlocTtaHoBKa KpaeBoil 3ajgaud B
nepemenieHusax. IlocranoBka kpaeBo 3a1auu B CKOPOCTAX. KpaeBble yCIOBUS IIPU PEIICHUH 33124
TEIUIONPOBOAHOCTH. KpaeBble yclioBUS NpU pEUICHMM 3a]ad IUIACTUYHOCTH. UMCIEHHBIE METOMBI
pelIeHUs KpaeBbIX 3aad.

2) Meron koHeuHbIX pa3sHocTed. CeTouyHas AMCKpeTH3auus pacu€tHou obsactu. KoHeuHo-
pa3HOCTas amnmnpoKcUManus Ipou3BOAHBIX. MHTeprosnAuus rpaHuuHbIX ycioBui. Iloctpoenne
CHUCTEMBI Pa3HOCTHBIX ypaBHEHUU. PemeHue 3agadyu NpecCOBaHUsS IOJIOCHI METOJAOM KOHEUYHBIX
pa3HOCTEMN.

3) Meton KOHEYHBIX dJeMeHTOB. OOmuMe TOJIOKEHUS METOJla KOHEYHBIX DSJIEMEHTOB.
Juckperuszanuss pacy€THOW 00JaCTH OpPHU PEHIeHMH 33Jad METOJIOM KOHEYHBIX DJIEMEHTOB.
CuMruiekc-3rieMeHThl. Annpokcumanus GyHKIMA U QYHKIUU (OPMBI IS CKAJSPHBIX BEJIWYMH.
Anmnpokcumanus GyHKIMA 1 GyHKIUH GOPMBI A1 BEKTOPHBIX BeMWYUH. OObeMHEHNE KOHEUHBIX
HJIEMEHTOB B aHCaMOJIb JUIsl YETBIPEXAIIEMEHTHOM 001aCTH Ui CKaJIIPHBIX U BEKTOPHBIX BEIMYMH.
Pemenue 3a1aun TEMIONPOBOIHOCTH CTEPIKHSA METOJOM KOHEUYHBIX 2JIEMEHTOB.

4) IToctaHoBKa 33241 MOJICTUPOBAHUS B IPOrpaMMHBIX KoMIutekcax QForm n/umm Abaqus.
ba3bl qaHHBIX MaTepHanoB, cMa30kK U o0opynoBaHus. [lonroroBka reoMeTpuu Jjist MOJAECIUPOBAHMSL.
Coznlanue KOHEYHO-3JIEMEHTHON CeTKH. 3aJjaHre HaualbHbIX M TPAaHUYHBIX ycIoBHil. JlabopaTopHbie
paboThI MO MOCTAaHOBKE 3a/1a4 MPOCTEUIINX 3a/1a4 IJIACTHYECKOTO 1e(OpMUPOBAHUSI.




5) MoaenupoBaHue NPOLECCOB TEIUIONPOBOJHOCTH B MPOrpaMMHBIX Komruiekcax QForm
w/umn  Abaqus. TlocraHoBKa 3ama4yu JUisi MOJACIMPOBAHMS MPOLIECCOB TEILUIONPOBOTHOCTUH B
nporpamme QForm. IloctaHoBka 3amauu AJii MOJEJIHMPOBAHMSI IPOLECCOB TEILIONPOBOJHOCTH B
nporpamme Abaqus. JlabopaTopHbie pabOThI [0 MOJICTUPOBAHHIO TEIJIOBBIX MTPOIIECCOB.

6) Monenupoanue mnpoieccoB OM/JI B mporpammubix Komiuiekcax QForm w/uimm Abaqus.
[TocraHoBKa 3afauu A MOAEIUPOBAHUSA TEXHOJIOTUYECKUX MPOLECCOB OOBEMHON IITAMIIOBKU B
nporpamme QForm. IlocraHoBka 3amauM Jis MOJECIMPOBAHMS TEXHOJOTMYECKHX ITPOLIECCOB
00BEMHO# 1ITaMIIOBKH B miporpamme Abaqus. MojenupoBaH#e MPOLECCOB 00JOMHOM IITaMITOBKH.
MopnenupoBaHue NPOLECCOB IITAMIIOBKM B 3aKpbITHIX IITaMnax. MoJEIMpOBaHUE IIPOLECCOB
U30TePMHUYECKON mTaMIOBKH. JlabopaTopHbie pabOThI IO MOJCIMPOBAHUIO 33/1a4 0OBEMHOM.

7) MoaenupoBaHue TPOIIECCOB JIMCTOBOM IITAaMIIOBKK B iporpamMax QForm u/mmu Abaqus.
[TocraHoBKa 3a7auu AJisi MOJEIMPOBAHMS TEXHOJOTHYECKHX MPOIIECCOB BaKyyMHOH (OPMOBKHU B
nporpamme QForm. IlocraHoBka 3amaum Ajis MOJEIMPOBAHMS TEXHOJOTMYECKHUX IPOLIECCOB
JIMCTOBOM IMITAMIIOBKH B IITaMIax B mporpamme Abaqus: mramMoBKa B IITaMIIax ¢ MPHKUMOM U 0€3,
ITAMIIOBKA 3JIACTUYHOM CpPElIOM, IUTaMIIOBKA B OCECUMMETPUYHOM M TPEXMEPHOM IMOCTAHOBKE.
JlaboparopHbie pabOTHI 110 MOJECIUPOBAHUIO 33/1a4 JINCTOBOW IITAMITIOBKH.

8) AHanu3 pe3ysIbTaToOB MOCTUPOBAHUS B POrpaMMHbBIX KoMIutekcax QForm u/umu Abaqus.
I'paduk cunbr nepopmanmu. [Tose ckopocreii. Temneparypaoe mose. Paciipenenenue HanpsokeHUH
U HakoIUIeHHOM nedopmanuu. Tpaccupyembie Toukd. KOHTakTHBIE HampspkeHUs. BrmsiHue
TEMIEPATypbl IITAMIIOBKM U TEXHOJIOTMYECKON CMa3KM Ha XapakTep TEUEHHUs MaTepuayia U CUiIy
nedopmaruu. JlaboparopHbie pabOThl O BBIBOJY PE3YyJIbTaTOB, €T0 aHAIM3Y U SKCIOPTY B Apyrue
dbopmarsl.

3.5 TemaTnka KypcoBBbIX IPOEKTOB (KYPCOBBIX padoT)
MO,I[GJ'II/IpOBaHI/Ie TCIUIOBLIX ITPOLECCOB.

MopnenupoBanue 33124 00BEMHON ITAMIIOBKH.

MopenupoBaHue 3a1a4 JUCTOBOH IITAMITOBKH.

MogenupoBanue pe3yiabTaToB, €T0 aHAJIU3 U IKCIIOPT B Jpyrue GopMarsl.

4, YueOHo-MeTOAUYeCKOe U MH(POPMALIMOHHOE o0ecnieyeHne

4.1 HopmatuBHble J0kKyMeHTHI 1 'OCThI

He npenycmoTpenst

4.2  OcHoBHas JuTeparypa

1. TonenkoB B.A. u np. Teopust o0pab0oTKu MeTaNIOB JaBiIeHUEM. Y UeOHUK JUIsl By30B. M.:
Mammunoctpoenue, 2013.

2. Kammmu IO.I'. u ap. ConportusicHue jaepopManuy ¥ IIACTHYHOCTh METAJUIOB TIPU
o0paboTke gaBneHreM. YuyeOHoe nmocobue. M.: Mammnoctpoenue, 2011.

4.2.1 NonoaHuTEILHAS JIATEPATYPA

1. CropoxeB M.B., IlonoB E.A. Teopust 06paboTku MeTayjioB AaBieHreM. M.: MamuHocTpoeHue,
1977.

4.2.2 D1eKTPOHHBbIE 00pa30BaTe/ibHbIE PECYPChI
1. Ilnardpopma nmudposoro oopaszoBanus Mocnoaurexa (CIO-LMS):
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https://online.mospolytech.ru/enrol/index.php?id=12243,
https://online.mospolytech.ru/local/crw/course.php?id=8408
2. - «bubnuoreka. DIEKTPOHHBIC PECYPCHI»

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

3. - «bubnuoreka. DneKTpOHHO-OMOIMOTEUHBIE cucTeMbl» hitp://lib.mospolytech.ru/lib/ebs

4. -D9bC «JIAHby. Komnexuus «HXeHEpHO-TEXHUUECKHE HAYKHY
(http://e.lanbook.com);

5. - BJl momubIX TekcToB HanroHanbHbIX cTannapTos ('OCT, CHull, P, PJIC u np.)

«Texakemepr» (http://www.kodeks.ru);

- Hay4Has iekTponHas oubimmorexka eLIBRARY .RU (http://elibrary.ru);

- OBC «YHuBepcuterckas oudianoreka onnaitn (Www.biblioclub.ru);

- OBC «ZNANIUM.COM» (Www.znanium.com);

- 3BC «FOPAMT» (Wwww.biblio-online.ru);

10. - PedeparuBHas HaykoMeTpUUecKas 3JEKTPOHHAs 0a3a JaHHBIX «Scopus»
(http://www/scopus.com);

11. - basa ganubix «Knovel» (http://www.knovel.com)

© oo~

4.3 JluneH3HOHHOE | CBOOOHO  pacHpocTpaHsieMOe  TPOrpamMMHOe
o0ecreuenue

Omnepanmonnas cucrema, Windows 7 (unm Hmke) - Microsoft Open License Jlumensus Ne
61984214, 61984216,61984217, 61984219, 61984213, 61984218, 61984215

Oducubie mpunoxenus, Microsoft Office 2013 (unmm mmwke) - Microsoft Open License
Juuensus Ne 61984042 AnrtuBupycHoe I1O, Kaspersky Endpoint Security s OusHeca -
Cranpapthbiil Jlunensuu Ne 1752161117060156960164

CnenuanusupoBanubie mporpammbl: T-Flex, Inventor, Q-Form, Abaqus, Ansys.

4.4  CoBpemeHHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U UHGOPMAIMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1. CIIC  «Koucynbrantllmoc:  Hexommepueckas — uHTepHeT-Bepcus». -  URL:
http://www.consultant.ru/online/ (mata o6pamienus: 16.02.2023). — Pexwum g0cTyma: cBOOOIHBII.

d. MarepuanbHO-TeXHHYECKOe o0ecredeHne

1. Ayautopus 11t MPOBEACHUS MTPAKTUUECKUX 3aHITHI.

2. MaTepakTUBHAS TOCKA.

3. KoMmmeroTepHBIi Ki1acc ¢ BBIX00M B IHTEepHET.

4. Aynuropus ISl TPYNINOBBIX W WHIUBUAYATbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOIS U
MIPOMEXKYTOYHOM aTTECTALIUH.

5. AynuTtopus AJis CaMOCTOSTENIbHOM paOOTHI.

6. bubmnoTeka, YMTAIBHBIN 3aIl.


https://online.mospolytech.ru/enrol/index.php?id=12243
https://online.mospolytech.ru/local/crw/course.php?id=8408
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
http://www/scopus.com
http://www.consultant.ru/online/
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6. Mertoanyeckne peKoOMeHAalUH

6.1 MeTonuyeckne peKOMeHIAIUN /JIsl MPeNnoJaBaTeJisi 10 OPraHu3anun
00y4eHuUs

Teopernueckoe H3ydye€HHE OCHOBHBIX BOIIPOCOB pa3/eiioB AUCUUIUIMHBL JIOJDKHO 3aBEPIIATHCS
IIPAKTUYECKUM 3aHITHEM.

Jns akTHBM3anuu y4yeOHOro mpolecca NMpu U3yYeHUU TUCHUILUIMHBI 3()()EKTUBHO MPUMEHEHHE
MPE3EHTALNN [0 PA3JIMYHBIM TEMAM JIEKIMNA U MPAKTUYECKUX 3AHATUM.

Jlis mpoBeieHus 3aHATUH MO AUCLUITIMHE UCIIONB3YIOTCS CPeicTBAa O0yUEHHUS:

- yueOHUKH U yueOHBbIe Toco0us, HHPOpMaMOHHbIE pecypchl HTepHeTa;

- CIIPaBOYHBIE MATE€pUaAJIbl U HOPMATUBHO-TEXHUYECKAS IOKYMEHTALIMS;

- pazpa0oTaHHbIE IPE3EHTALIMY 110 Pa3IMUHBIM pa3zesiaM Kypca;

- BUJIEOMaTepHAaIIbI JIJIs 3aKPETUICHUS MTOTyYeHHOM Ha JIEKIUAX HH(OpMALINK;

- HUCIOJB30BaHME B JEKUUAX HH(GOpMauuMuU M3 XKypHaioB: TexHosorus MetasioB; BecTHuk
MalIMHOCTpoeHus; HaykoeMkue TeXHOIOrnu; 3aroTOBUTEIbHOE ITPOU3BOJICTBO.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jisd oﬁyqamnmxm 10 OCBOCHHUIO M CIUIIJINHBI

CamocrosiTenbHas padoTa SBJISIETCSl OAHUM U3 BUAOB yueOHBIX 3aHsTuil. Llens camocTosiTenbHOM
paboThl — MPAKTUYECKOE YCBOEHHE CTYACHTAaMH BOIPOCOB, CBA3aHHBIX C MPOMBIIIICHHBIMU
TEXHOJIOTUSIMU U HHHOBALUSIMHU.
AynuTopHas caMoCTOsITelIbHas paboTa MO JUCLUIUIMHE BBIMNOIHIETCS Ha YYEOHBIX 3aHATHUAX IMOJ
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 3aJIaHUIO.
BHreayautopHas camocTosTenbHas padoTa BHIIOIHIETCS CTYICHTOM 10 3a/IaHUIO MTPEeroiaBaTess, HO
0e3 ero HermoCpPeACTBEHHOTO YYacTHsl

3aga4yu caMOCTOATEILHOH PadOTHI CTy/ACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOCHHE COJIEP>KAHUS JUCLIUIUINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCLMITIIUHBL

- ICTIOJIb30BaHUE MaTepHasa, COOpaHHOTO U MOJyYEHHOT'O B X0J1€ CAMOCTOSATENIbHBIX 3aHATUI
1u1st 3 (PEeKTUBHON MOATOTOBKHU K 3aUeTy.

Buabl BHeayTMTOPHOI caMOCTOSITEIbHON PadoThI:

- CaMOCTOSTEIbHOE U3yUYE€HUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUN 1O 3aKPETIICHUIO TEM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHUH [0 PEIICHUIO TUIIMYHBIX 3a/1a4 U yIPaXKHEHUI;

- cOCTaBJIeHHE U O(hopMIIEHUE T0KIIa10B MO OTAEIbHBIM TEMaM IPOTrpaMMBbl;

- Hay4yHO-HccreoBaTeabckas paboTa CTyACHTOB;

- y4acTue B TEeMaTUYECKUX IUCKYCCHUSX, OJIMMITHAaX.
J1J1s BBIIOJTHEHUS JTI0O0T0 BUIa CAMOCTOSATENIbHOM pabOThl HEOOXOIMMO MIPONTH CIIEAYIOIIHNE ITAIbL:
- ONpeIeNICEHNE LIEJIU CAMOCTOSITEIbHON paboThI;
- KOHKpeTU3alus N03HaBaTeIbHOM 3a/1a4u;
- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOM padoTe;
- BBIOOp a/IeKBaTHOTO crioco0a eHCTBHS, BEAYILErO K PELICHUIO 3a/auy;
- IJTaHUPOBaHUE PabOTHI (CAaMOCTOSITENILHOM UITH C MTOMOLIBIO IIPEToAaBaTessl) HaJl 3aJJaHHEM;
-OCYIIECTBIICHHE B TPOLIECCE  BBHIMOJIHEHUS  CAMOCTOSTENBHOW  pabOThl  CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUYHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;
- pepnexcus;



- Ipe3eHTaIus paboThl.
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7. DoH/1 OLIEHOYHBIX CPEICTB

7.1 Meroabl KOHTPOJISI U OLIEHUBAHHS Pe3yJIbTATOB 00yUYeHUS
Koa n NHaukaTopbl 10CTHIKEHU S MeToms! KORTPOIIS K
HaMMeHOBaHHUe KOMIIeTeHI[UH
KOMIIETeHI N ii ORCHHBARMANR

IIK-1 WIIK-3.14. AHamu3  peanu3anuu

Crniocoben TEXHOJIOTMYECKHUX IIPOLIECCOB

paszpabaThIBaTh W3TOTOBJICHHS

TEXHOJOTUYECKHUE MalIuHOCTPOUTEIbHBIX 17163 (314171

MPOIIECCHI CpPEIHEH  CIIOKHOCTH  CEPUMHOTO

W3TOTOBJICHUS (MaccoBoro) mpou3BOACTBA C IIENBIO

MaIlTHHOCTPOUTEIbH | IPOBEPKU OOECIeYeHUsT 3aJaHHBIX

bIX U3/ICNIUNA CPEAHEH | TEXHUYECKUX TpeOOBaHUMN

CJIOKHOCTH WIIK-2.9. BpIABIATL  OCHOBHEIC

CEepHUITHOTO TEXHOJIOTMYECKUE 3a/1a4H, pelIacMbIe

(MaccoBoro) npyu pa3pabOTKe TEXHOIOTHYECKUX | [[poMeKyTOUHAs aTTeCTALMS:

MIPOU3BOJICTBA MIPOIIECCOB M3TOTOBJICHUS | 3a4eT
MaIIuHOCTPOUTEIBHBIX 171631 (SH11717
CpEIHEN  CIOXKHOCTH — CEPUUHOIO | Tekyluii KOHTPOIIb:
(MaccoBOro) Npou3BOACTBA 3amuTa 1a00paTOpHBIX padoT;
WUIIK-2.23.  Hcnons3oBate  CAD | - npomexyTounas arrecranus
cucrembl, CAPP cucremnr misa
peIaKTUPOBAHUS THITOBBIX
TEXHOJIOTMYECKUX  TIPOLECCOB U
TEXHOJIOTHYECKUX  TPOILIECCOB  —
aHaJIOroOB MaIlIMHOCTPOUTEIbHBIX
U3IeIni cpenHen CII0KHOCTU
CEepUITHOTO (MaccoBoro)
MIPOU3BOJICTBA
NIIK 1.26. CAD-cucreMmsr:
HalMEHOBaHMS, BO3MOXHOCTH U
MOPSIIOK padOTHI B HUX

7.2 lllkajia M1 KPpUTEPHHU OLIEHUBAHUS Pe3yabTATOB 00y4eHUs

7.2.1. Kpurepuu olleHKH OTBETA HA 3a4eTe

dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomesxyTounas arrectanus oOydaromuxcs B (popme 3aué€ra MPOBOAUTCSA MO pe3yibTaTam
BBITIOJIHEHHUS] BCEX BUJOB Y4eOHOH pPabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JAHHOH
JUCHHUIUTMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OleHKa CTeNeHH IOCTHKEHHUS OOYyYaroUMMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAWUTCS IMpernojaBaTesieM, BEOYLIUM 3aHATUS I10
JUCIUIUIMHE (MOIYJII0) METOIOM 3KCHepTHOM oleHKU. [1o uToram npomexyTouyHON aTTecTaliu 1o
JTUCIUIUINHE (MOAYJII0) BBICTABIISIETCS OL[EHKA «3aUTE€HOY» WM «HE 3a4TEHOY.
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O0s3aTenbHBIMH YCIOBUSMH ITOATOTOBKH CTY/ICHTA K TPOMEKYTOUYHOM aTTECTALUU SIBIISETCS
BBINOJIHEHHUE CTYACHTOM BCEX BHIOB yueOHOM pabOThI, MPeyCMOTPEHHBIX pabodel MporpaMMon 1mo
quciumuinie «OCHOBBI KOMIIBIOTEPHOI'O NapaMeTpUUecKOro MHXMHUpUHTA (3D)» (BBIMONMHUIN U
3aIUTHIIN JTa0OpaTOpHBIE PAOOTHI).

Ikana
Onucanue
OLICHUBAaHUS

BrinonHeHsl Bce BUIBI YUeOHON pabOTHI, MPEyCMOTPEHHBIE pabodeii
porpaMMoi TUCHUIUIMHBL. CTyIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMCHHUH, HABBIKOB IPUBEICHHBIM B TaONMIIaX TOKa3aTesei, Onepupyer
NpUOOpPETEHHBIMU 3HAHHMSMHU, YMEHUSIMH, HAaBbIKAMH, HPHUMEHSET HX B
CUTYaIMsIX TOBBIIICHHOW CIOXHOCTU. [IpM 3TOM MOTYT OBITH JOIYIICHBI

3auTeHo

HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPYyAHEHUS MPU AHATUTUYECKUX
onepauusx, MNEPEHOCE 3HAHUM W YMEHUH HAa HOBBIE, HECTaHIAApPTHBIE
CUTYyAalIHH.

He Bemonnen oauH win Oonee BUAOB ydeOHOW paboOTHI,
NPEIyCMOTPEHHBIX ~ pabouedl  mporpamMmod  mucuuiuiuHbl.  CTyIeHT

JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUME 3HAHWM, YMEHHI, HaBBIKOB
He

MNPUBCACHHBIM B Ta6JII/IHaX HOKa3aT€JI€I>JI, AONYCKAIOTCA 3HAYUTCIIBHBIC
3a4TCHO

OIMOKH, TPOSBISETCS OTCYTCTBHE 3HAHWH, YMEHHH, HABBIKOB IO DAY
II0OKA3aTeJIeW, CTYJEHT HCIBITHIBACT 3HAYMUTENIBHBIC 3aTPYJHEHUs IpU
OIIEPUPOBAHUHU 3HAHUAMU U YMEHHUAMU IIPU UX IIEPEHOCE HA HOBBIC CUTYaLUU.

®dopma NpOMEKyTOUHON aTTECTALUU: IK3AMEH.

ITpomerxyTouHas aTTecTalyst IpoBOIUTCA B (hopMe IK3aMeHa M0 pe3yJIbTaTaM BbIMOIHEHUS
BCEX BUJOB Yy4eOHOW paboThl MpeayCMOTPEHHBIX JaHHOW paboueil mporpamMmoil. OreHka cTeneHn
JOCTHXKEHHUST 00y4YaloIIMMUCS TUIAHUPYEMbIX Pe3ylbTaTOB 00YYEHMs MO JUCIUIUINHE MPOBOAUTCS
npenojaBaTesieM, BeAYIIUM 3aHATHS METOJIOM SKCIEpPTHOM oreHKu. [lo mToram mpomexyTodHON
aTTeCTallid  BBICTABISETCS OL€HKA «OTJIUYHO», «XOpOILO», «YyJAOBIETBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEIBHO.

O0s3aTenbHBIMH YCIOBUSAMH ITOATOTOBKH CTY/ICHTA K TPOMEKYTOUHOM aTTECTAIUHU SIBIISIETCS
BBINOJIHEHHUE CTYJICHTOM U 3aIlKTa JabopaTOPHBIX PadOT MO AUCLUIIIUHE.

Ixkama oneHUBaHUA Onucanue

Brimonaenst BCE BUEI y4eOHOI paboTHI,
MPENYyCMOTPEHHBIE paboueii MPOTPaAMMOii. CryneHnt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUN, HABBIKOB
O1ianyao o
NPUBEICHHBIM B Ta0nMIax  TMOKasaTelei, Oomepupyer
pPHOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMH, HaBBIKAMU,

MMPUMCHACT UX B CUTyalludX MOBBIIIEHHOHN CIIOKHOCTH.

X BrinonHeHs! Bce 00s13aTeNbHBIC YCJI0BUS TOATOTOBKHU
opo1o o
p CTYACHTA K IPOMECIKYTOUHOU aTTCCTAlUU, TIPEAYCMOTPCHHBIC
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IporpaMMoi TucuuIuInHbl. CTyZEHT JEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBE/ICHHBIM B
Ta0nMIax MoKa3aTesael, HO JOMYCKAIOTCS HE3HAYUTEIIbHbIE
OIIMOKH, HETOYHOCTH, a TAKXKE 3aTPYAHECHUS IPH
AHAJIUTUYECKUX OllepaLUsiX.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHnsl Bce 00s3aTenbHbIE YCIOBHUS HOIATOTOBKU
CTYZIEHTAa K IPOMEXYTOYHOM aTTeCTaluu, MpPeayCMOTPEHHBIE
nporpaMMoil  auctuiuinHbl.  CTyIEHT  JE€MOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHHH, HABBIKOB IIPUBEICHHBIM B
TabMUIAX IOKa3aTened, HO [JOIyCKaroTcd OIIMOKH, He
[O3BOJIAIOIIME BEPHO MHTEPIPETUPOBATH PE3YJIbTAaThl H
IIPOBOJUTH UX AHAJIU3, a TAK)KE IIPU ONEPUPOBAHUM 3HAHUSAMHU
IIEPEHOCHUTh UX HAa HOBBIE CUTYaLlUH.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbInonHeHbI 00s3aTeNbHblE YCIOBHUS HOJArOTOBKU
CTyJ€HTa K NPOMEKYTOYHON aTTECTallUM, NPEAYCMOTPEHHBIE
IpOrpaMMOil TUCHMIUIMHBL, U (WIKM) 00yYaroLuiics nposBiseT
OTCYTCTBME 3HAHUI, YMEHUM.

7.3. OueHo4yHbIe CpeaCTBA

7.3.1. Borpocel 1151 MPOMEKYTOYHOM aTTeCTANINH

[Tporpammer CAE B OM/] (0630p)

Mopenu marepuanos no ['yky, Hetorony, bunramy.

[Ipoctoe (wpeanbHOE TOBEACHUE MaTepualia) W CIOXHOE: MPUYMHBI HEHICATLHOTO

noBesieHus 1ehOpPMUPYEMOI CpeIbI.

MKD ocHOBHBIE TOJIOKEHUS

KpaeBas 3agaua.

[TocTaHoBKa KpaeBoil 3a1a4u B IEpEMEIICHUSIX.

ITocTaHOBKA KpaeBoOM 3a7a4l B CKOPOCTSIX.

MeTo1 KOHEUHBIX Pa3HOCTEM.

Cer3aouHas TUCKpeTU3aus pacuéTHON 00JacTH.

KOHC‘{HO'paSHOCTa}I alrpoKCcuManus Npon3BOJHBIX.

Hanpsbxkenue nipu oTHOPOIHOM AeopMaliui.

[TocTaHoBKa 3a/1a4i MOAEIMPOBAHUS B TPOrpaMMHBIX KoMIuiekcax QForm u/unu Abaqus.

ba3bl JaHHBIX MaTepUaIoB, CMa30K U 000pPYAOBaHUS.

IToaroroBka reoOMCTpHUU IJId MOACITIUPOBAHU.

CO3,Z[8.HI/I€ KOHEYHO-3JIEMEHTHOI CETKHU.

I'mnoresa "Enunoit kpuBon'".

[TponopLiroHaNTbHOCTh HANIPSDKEHUN U BBI3BIBAIOIINX UX AeQOopMalluii; HalpsHKeHU u

BBI3BIBAIOIINX UX CKOPOCTEH edopmaItuii.

DEeHOMEHOIOTHYECKHE MOACSIIH YUUTBHIBAIOMIUC YIIPOUHCHHUEC U PA3yIIPOYHCHUC

3aBUCUMOCTb HaNpsKEHUI OT TEMIIEPATYPBbI.
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[ToctanoBka 3amayv AN MOJEIMPOBAHUS TEXHOJIOTMYECKHUX MPOIECCOB OOBEMHOM
LITaMIIOBKH B nporpamme QForm.

[TocraHoBka 3amaud AJii MOJCIHUPOBAHMS TEXHOJIOTHMYECKHUX IPOLECCOB OOBEMHOM
[ITaMITOBKH B riporpamme Abaqus.

MOI[GJ'II/IpOBaHI/IC IIponeccoB HBOTepMquCKOfI IMITAaMIIOBKH.

ITocranoBka 3amaud IS MOJECIMPOBAHMS TEXHOJIOTMYECKHUX IPOLIECCOB JIMCTOBOU
IITAMIIOBKH B IITaMIiax B mporpamme Abaqus

AHanu3 pe3ybTaToB MOJICIMPOBAHUS B TPOrpaMMHBIX KoMIutekcax QForm n/umm Abaqus.

[Toctpoenue rpaduka cuibl AeQopMariu.

[Tone ckopocTeit — pu3nIecKuii CMBICI, 11€JTb BHIBOIA.

TemnepaTypHoe 10Jie — 11eJIb BBIBOJIA.

Pacnpenenenne HanpsHKeHUH U HAKOIIICHHOM e(OpMaluy — IEb BBIBOAA

Bnusinue temmneparypbl MITAaMIOBKH M TEXHOJIOTMYECKOM CMa3KH Ha XapakTep TEUCHUS
MaTtepuaia U Cuity AeQopMaliui.

KoHTakTHBIE HaIIPAXKCHHA.

TpaccnpyeMHe TOYKH — CHHOCOOBI BBIBOJA, ICJIb BBIBO/JA.

7.3.2 Tembl J1a00paTOPHBIX padoT

JlaGopaTopHble  pabOTBI IO IOCTAHOBKE 337ady  MPOCTEHIINX 3adad  IUIACTUYECKOTO
neopMHUpPOBAHHSL.

JlaGoparopHbie pabOTHI 110 MOACIUPOBAHUIO TEILIOBBIX MTPOIECCOB.

JlabopatopHbie pabOTHI 0 MOAETUPOBAHUIO 337124 O0BEMHON I TAMITOBKH.

JlaGopatopHsbie pabOTHI [0 MOJAEIUPOBAHHUIO 33124 JTUCTOBOM IITAMIIOBKH.

JlabopatopHbie paboTHI [0 BBIBOAY PE3yJIbTATOB, €TO aHAJIHU3Y M SKCIIOPTY B ApYyrue (OpMaThI.

7.3.3 Ilpumep Ous1eTa AJs MPOBEEHUSI IK3aMeHA

MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUIMCKOM OEJEPALINN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUNE
BBICILEI'O OBPA3OBAHUM
«MOCKOBCKHWH NOJIUTEXHUYECKHUA YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®axynpreT MammHocTpoeHus, Kapenpa «OMIuAT»

JucnunuHa «KoMnberoTepHbli HHKUHUPUHT B OMJ1»

Oo6pazoBarenbHas nporpamma 15.03.01 Mammuoctpoenune, OIT «KTITuOM»
Kype __ ,cemectp ___

BUJIET Ne

1. Monenu marepuanoB B CAE nporpammax.
2. MuctpymenTapuit Abaqus s aHainmu3a HanpsHKEHHOTO COCTOSTHUSL.
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VYTBeprKICHO Ha 3aceNaHUH Kadeaphl « » 2023 r., mpoTokom Ne__.

3aB. kadenpoit /TL.A.Iletpos/

buner mis nmpoBedeHUs 3K3aMEHA - CPEACTBO IPOBEPKM 3HAHWN, YMEHHH,
HAaBBIKOB; BKJIIOYAeT B ce0s 2 BOIPOCA, COOTBETCTBYIOIIMX HM3y4YaeMbIM pasjieiiam
muciuiinHbl « KomnbroTepubiii nsknaupuur B OM». Kaxnoe 3aganne ounera
OIICHUBAETCS OTACIbHO. OOIIEH OIEHKOM SIBISETCS CpeHee 3HAYCHHE, OKPYTIIEHHOE
JI0 11€JI0T0 3HAUCHHUS.

IIpouenypa npumenenusi: CnydaitHas BbiOOopka u3 30 OWiIeTOB, Bpems Ha
MOArOTOBKY /10 30 MUH. Y CTHBIN OTBET.



