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PaGouass mporpamma coctaBieHa Ha ocHoBanmn PI'OC BO wu yueOGHOro mijaHa HarpaBJICHUS
noaroroBku  (cmemmanbHocTH)  15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOE oOecreveHue
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PenensupoBanue padoueii nporpaMMbl JUCUMILUIUHBI:
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IXI TEXHOJIOTUU MAIIMHOCTPOUTEIHHOTO POoH3BoACTBa" (poToKo 3acenanus Ne 5

ot «20» despais 2018 r.).
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AHHOTAIUA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.B./1B.01.01 KomMubloTepHoe MoAeJMpPOBAHNE B MAIINHOCTPOCHUH

(MHIOEKC 1 HANMEHOBAaHNE TUCIMIDIHHEI (yueOHOTO Kypca))

1. Heab 1 3a71a4n M3yYeHUS TUCHMILIMHBI (Y4e0HOT0 Kypca)

[lens — dopMupoBaHHE y CTYJCHTa KOMIICTCHIIMA ITOCTPOCHHS M aHajHM3a
MaTEeMaTHYECKHUX MOJICIICH MCCIEAYEMbIX M MTPOSKTHPYEMbBIX TEXHUUYSCKUX CUCTEM H
TEXHOJOTHYECKUX IPOIECCOB, IPOBEACHHUS BHUPTYAJIbHOTO BBIYHCIMTEIHLHOTO
OKCIIEPHMEHTa Ha COBPEMECHHOM YPOBHE C HCIIOJIB30BAaHHEM IPOIPAMMHBIX
MPOYKTOB WHKEHEPHOTO aHanmu3a kimacca CAE.

3agaun:

1. CdopmupoBatb y CcTyJeHTa TIyOOKHe 3HaHUS B  oOJacTu
aBTOMAaTU3UPOBAHHOTO WH>KEHEPHOT O aHaJIM3a 0 (yHKLIMOHAIBHOM
MOJEIUPOBAHUM TEXHUUECKUX OOBEKTOB U TEXHOJIOTUYECKUX MPOIECCOB.

2. CdopmupoBaTb 3HAHHSI O MAaTEeMaTUYECKOM ammapaTte CHUCTEM
UHKEHEPHOTO aHaln3a, YMEHHE MoAO0upaTh MapamMeTpbl MaTEeMaTHYECKHUX
MoOJieJel B 3aBUCUMOCTH OT MOJEIIUPYEMOT0 00BEKTA.

3. OOecneunTh MOJYyYEHHE CTYJICHTAMU MPAKTUUECKOTO  OIbITa
IIPUMEHEHUSI aBTOMATU3UPOBAHHBIX CUCTEM HH)KeHepHOTO aHanu3a CAE.

2. MecTto aucuuiuinHbl (yaedHoro kypca) B crpykrype OIIOII BO

Hannas gucuuiuiiHa (y4eOHbIM Kypc) oTHOcUTCs K bioky 1 «JlucuuminHbl
(Momynn)» (BapuaTUBHAS 4acTh, TUCIUILIMHBI IO BEIOODY).

Jucruminebl, yuyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHAs
quCIUIUIMHA (Y4eOHBIH Kypc) —  TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTe€pHasioB,;
HayepTareNbHas FTEOMETPHUS;, MEXaHuKa 3;

Juciuninabl, yueOHbIe KypPChI, 1711 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HABBIKH, IPHOOPETAEMBbIC B pe3yJIbTaTe U3YUCHUS JAaHHOU JUCIUTUINHBI (y4eOHOTO
Kypca) — IOJIF0OTOBKA M 3aIUTa BHITYCKHOW KBATH(UKAIIMOHHON paboThl OakanaBpa.

3. Ilnanupyemble pe3yjbTaTbl O0yYeHHMS] MO JAUCHUILIMHE (Yy4eOHOMY
KYpPCY), COOTHEeCeHHbIe ¢ IUIAHHUPYeMbIMHM  PpPe3yJbTATAMH  OCBOCHHUA
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

dopmupyemble U Ilnanupyembie pe3yabTaThl 00y4YeHUSs
KOHTPOJIMpyeMble
KOMIIETEHIIUH
- CIOCOOHOCTH 3HaTh: OCHOBHBIE NOJIO)KEHUSI METO/1a KOHEYHBIX
UCITI0JIb30BaTh AJIEMEHTOB, YUCJIEHHBIX METOJIOB PEILIECHHUS
COBPEMEHHBIE qudepeHnnanbHbIX YpaBHEHUH
MH(OpPMaAIMOHHbBIE YMmeTs: CO3/1aBaTh CXEMHbIE MOJIEIH (c
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TEXHOJIOTHH,
NPUKJIATHbIC
IPOrpamMMHBIE
CpEJIICTBA NP PELICHUN

COCPENOTOYEHHBIMH NTAPAMETPAMM) U TUCKPETHBIE MOJEIH
(c pacnpeen€HHBIMU MTapaMeTpaMu) TEXHUUECKUX CHCTEM
U HUX DIEMEHTOB C MCIOJb30BAHUEM KOMIIBIOTEPHOM
TEXHUKU

3aj1a4 Bnagetrs: acmekraMu  MOCTPOCHHS  (PYHKIIMOHATBHBIX
npogeccuOHATBLHON MaTEMaTHUYECKUX MOJIEIEN TEXHUYECKHX CHUCTEM PAa3HOTO
nestenbHOCTH (OIIK-3) | ypoBHS CIIOKHOCTH M KOMIIIEKCHOCTH

- CIIOCOOHOCTH 3HaTh: OCHOBHBIE METObI IOCTPOEHUS MOJIENEN OOBEKTOB
BBITNOJIHATH paOOTHI [10 | MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB, C UCIIOIb30BAaHUEM
MOJIETMPOBAHUIO CTaHJIaPTHBIX [TAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO

MPOIYKIIUA U 0OBEKTOB

IMPOCKTUPOBAHUA

MAaIIMHOCTPOUTEIbHBIX
MIPOM3BOJICTB C
UCTIOJIb30BaHUEM
CTaHJIAPTHBIX MTAKETOB
U CPE/ICTB
aBTOMATHU3HPOBAHHOTO

YMeTh: HCIOIB30BaTh AITOPUTMUYECKOE W IPOTPAMMHOE
oOecreyeHue CpeicTB M CHUCTEM MAIIMHOCTPOMUTENbHBIX

MPOU3BOJICTB IPU TOCTPOCHUU MOJCIEH OOBEKTOB
MaIlIMHOCTPOUTEIBHBIX  MPOU3BOJICTB, TEXHUYECKUX
CUCTEM W  HMX  DJJIEMEHTOB C  HCIOJIb30BAHUEM

KOMHBIOTGpHOﬁ TCXHHUKH

POEKTHUPOBAHUS,
IPUMECHSATH
ATOPUTMUYECKOE U
IpOTPaMMHOE
oOecrieueHue CpeJiCTB U
CHCTEM
MAaIIMHOCTPOUTEITBHBIX
npoussocTs ([TK-11);

BJIaI[eTI)Z ACIICKTaMH IIOCTPOCHHUA MOIICHGfl 00BEKTOB
MAalIHHOCTPOUTCIIbHBIX IIPpOU3BOACTB, TCXHUYCCKHUX
CHCTCM )51 Hnx 9JICMCHTOB C HCIIOJIb30BaAHHUCM

KOMHBI-OTepHOﬁ TCXHHUKH

TemaTnueckoe coaepkaHue JUCUUIIMHBI (Y4eOHOT0 Kypca)

Pa3znen, moayanb

IHoapasnes, tema

I. CxemHoe
MOJIEJIUPOBAHUE
TEXHUYECKUX CHUCTEM Ha
MaKpOypOBHE (multi-
body simulation)

1.1.TeopeTnueckrie OCHOBBI MOJEIMPOBAHUS CHCTEM C
COCPEIOTOYEHHBIMU  MapaMeTpaMu. 3HAKOMCTBO C
uHtepdeiicom  mporpamMMHOro  obecmedeHus IS
CXEMHOT'0 MOJEIUPOBAHHUS

1.2. Tpenunr padotel ¢ CAE-cucremoii. BeimonHenue
MOCTPOCHUSI MATEMaTUYECKOW MOJIENIA U €€ PEIICHUE
YUCJIEHHBIMU METOJIaMH

2. MopgenupoBanue ¢
UCIIOJIb30BaHUEM METO/IA
KOHEYHBIX 3JIEMEHTOB

2.1.  Teoperuueckue BBIYMCIIUTEILHOM
MEXaHUKHU:

- Pemenne mnpocTeIX OJHOMEPHBIX 3aJa4 METOAOM
KOHEYHBIX 3JIEMEHTOB

- DNIEMEHTHI TEOPUHU YIIPYTOCTH B MATPUUHOM BU/IE

- HuclieHHOE MHTETPUPOBAHUE

- MeTonpl pernieHus: CUCTEM JTMHEHHBIX anre0pandecKux
ypaBHeHU, nopoxaEHHbIe MKD

2.2. HWatepdeiic nporpaMMHOro oOecrnedeHus: s

OCHOBBI




pacu€roB ¢ ucnojb3oBanueM MKD

2.3. IloaroroBka MaTeMaTUYECKOM MOJIEIIN JIJIA pacuéra
2.4.CranoHapHbIi TEMJIOBOM aHAIU3

2.5. Cratnyeckuii KOHCTPYKLIMOHHBIN aHAN3

2.6. Anamu3 CBOOOJHBIX MEXaHWYECKHX KoJeOaHUI
AJIEMEHTA TEXHOJOTUYECKOM CHCTEMBbI (MOJadbHbIN
aHaJIu3)

OO0mas TpyroeMKOCTh AMCHHMILIMHBI (Y4eOHoro kypca) — 4 3ET.




4, CprKTypa H CoAepKaHUEC TUCIHUIIJIHHBI (yqeﬁﬂoro Kypca) - KomnproTepHoe MOASIMPOBAHNE B MAIITMHOCTPOCHHUH
(HaMeHoBaHUE AUCUHUIUINHBI (Y4eOHOTO Kypca))

Kypc uzyuenus

3

Pazneda, Moapasnen, Tema Buabl yueOHo# paGoThl Heo0xoaumpble Dopmbl Pexomennaye
MOayJIb AYIHMTOpHBIE 3AHATHS CamocTosiTeJbHas paboTa MaTepHaJIbHO- TEKylIero Masi
(B yacax) TeXHHYECKHe KOHTPOJIsA JMTeparypa
BCEro ®opmbl NPOBEIeHUS JIEKIHU, (hopmbl opranuzanuun pecypcbl Ne)
= J1a60PATOPHBIX, NPAKTHYECKHX CaMoOCTOSATeTbHOM
- E § = g ¢ 3aHATHIi, METOAbI 00y 4eHHUSI, g padoTsI
P |2 | | ZE¥ ctpasomensuyio rowononmo |
1. CxemHoe 1.1.Teopetugeck 1 Jlexmust ¢ mpuUMeHEeHUuEM 9 | KoHncynbranus; 1
MOJETUPOBAHUE 1€ OCHOBBI MYJIbTUMEANA-CPENICTB CamocTosTtenbHast
TEXHUYECKHUX MOJETUPOBAHUS JIEMOHCTpaLUH pabota
CHUCTEM Ha CHUCTEM C KOMITBIOTEPHOM
MaKpOypOBHE COCPEJOTOUYEHHBI KJlacce
(multi-body MU HCIIOJIb30BaHUEM
simulation) napaMeTpamH. aKaJIeMUIeCKUX
3HaKOMCTBO C Bepcuit
unTepdeiicom HIPOTPaMMHOTO
MPOTPaMMHOTO obecrieyeHus
obecrieyeHus
JUISL CXEMHOT'O
MOJIEJIMPOBaHHUS
1.2. Tpenusr 1 Jlexnus ¢ npuMeHeHueM 10 | KoHncynbranus; 1
paboter ¢ CAE- MYJIbTUMEANA-CPENICTB CamocTosTrenbHast
CUCTEMOH. JIEMOHCTpAaLUH pabota B
Brinonnenue KOMITBIOTEPHOM
npuMepa KJ1acce ¢
MOCTPOEHHUS HCIOJIb30BaHUEM
MaTeMaTHYECKOH aKaJIEeMUYECKUX
MOJENH U BEpCUil
peuieHue MPOrPaMMHOTO
YUCJICHHBIMH obecriedeHns
METOJaMU
1.3. 1 [IpakTudeckne 3aHATHS B 10 | KoHncynbramnus; KomnbroTepHsIii Brmonae 1,2
TIpaxkTnueckas KOMIIBIOTEPHOM KJ1acce ¢ CamocTosTenpHas knacc (1 mMammHa Ha | HUE U
pabora. HCIOJIb30BaHUEM pabota B KaXJIOTO CTYACHTA), | 3aluTa
ITocTpoenue aKaJIeMU4ECKUX BEPCUI KOMITBIOTEPHOM MOPTAaTUBHBIH oTuéTa 0
MaTeMaTHYeCKON MIPOrpPaMMHOTO KJ1acce ¢ KOMIIBIOTED, TpakTuie
MOJIeJIN 00bEKTa obecrieueHUs HCIOJIb30BaHUEM aKaJgeMuuecKas CKOH
aKaJeMUYECKUX Bepcust pabote




Bepcuit HCIIOJIb3YEMOI'0
MPOTPAMMHOTO MPOTPAMMHOTO
o0ecreueHHUs o0ecreYeHUs
(SimulationX,
MATLAB, PRADIS
HJTH JIP.)
2. 2.1. Jlexmwst ¢ mpUMEHEHUEM 4 Koncynprarus; 1
MopemupoBanue ¢ | Teopernueckue MYJIBTHMEIHA-CPEACTB CamocrosTenbHas
HCIIOIb30BaHUEM OCHOBBI JIEMOHCTpAaIIH pabora B
METO/1a KOHEYHBIX | BBIYMCIUTEILHO KOMITBIOTEPHOM
3JI€MEHTOB 1 MEXaHUKH: KJacce ¢
- Pemenue HCIIOJIb30BaHUEM
MPOCTHIX aKaJIeMUYECKUX
OJTHOMEPHBIX BepcHit
3a7a4 METOJI0OM MIPOTPaMMHOTO
KOHEYHBIX obecreueHus
3JIEMEHTOB
- DIIEeMEHTHI
TEOpHUH
YIOPYTOCTH B
MaTPUYHOM BHUJIC
- Yucnennoe
WHTETPUPOBAHUE
- Metonbl
pElIeHUs] CUCTEM
JIMHEHHBIX
anreOpanvIecKux
ypaBHEHUH,
MTOPOKAEHHBIE
MKD
2.2. Uatepdeiic Jlexmmst ¢ mpUMEHEHUEM 19 | Koncynpramus; 3
MPOrPaMMHOTO MYJIbTUMEINA-CPENICTB CamocrosTenbHas
obecrieyeHus JIEMOHCTpaIuu pabota B
JUIsl pac4€TOB C KOMIIBIOTEPHOM
HCIIOJIb30BAHUEM KJ1acce ¢
MKD HCTI0JIb30BaHUEM
aKaJIeMUYECKUX
Bepcuil
MPOTPaMMHOT0
obecreueHus
2.3. IlogroroBka [IpakTuueckue 3aHATHS B 19 | Koncynbpramus; KommerotepHsiit Brimonae 1,2
MaTeMaTH4YeCKOH KOMITBIOTEPHOM KJIacce ¢ CamocTosTeabHast kinacc (1 mammHa Ha HHE U
MOJIEITH JIJIs HCIOJIb30BAHUEM paboTa B KQXJIOTO  CTYJICHTA), 3anmTa




pacuéra aKaJIeMMYECKUX BepCH KOMITBIOTEPHOM MyJIbTUME/IHa- oTuéra o
MPOTPaMMHOTO KJiacce ¢ MIPOEKTOP, MIPaKTHUE
obecrieueHus HCII0JIb30BaHUEM TIOPTAaTUBHBIN CKOH

aKaJIEMUIECKUX KOMITBIOTEp,  3KpaH, pabote
Bepcuil akageMudeckas
MIPOTPaMMHOTO Bepcus
obecriedeHUs HCTIOJB3YEeMOT0
MIPOrPaMMHOTO
obecrieueHus

2.4.CraumoHapH [IpakTuueckue 3aHITHS B 19 | Koucynbrarus; KommerotepHbiit Brimoinne 1,2

Bl TETIJIOBOM KOMIIBIOTEPHOM KJIacce ¢ CamocrostensHas knacc (1 mMammHa Ha | HUE U

aHaIM3 UCTIOJIb30BaHUEM paboTa B KaXJO0ro CTyJeHTa), | 3ammuTa
aKaJIeMHIECKUX BEPCHI KOMITBIOTEPHOM MYJIbTUMEIHA- oT4éTa 0
MPOTrPaMMHOTO KJiacce ¢ TIPOEKTOP, MIpaKTHIe
obecrieueHus HCTIONI30BAaHIEM TIOPTATHBHBIN CKOH

aKaJIeMIIECKUX KOMITBIOTEp, 3KpaH, | pabore
BepCcUi aKaJleMHIecKas
MIPOTPaMMHOTO Bepcus
obecrieueHus UCIIOJIb3YEMOTO
IPOTPaMMHOTO
obecrieueHus

2.5. IIpakTudeckue 3aHATHS B 19 | KoHncynbrauus; KomnbroTepHsIii Brmmonne 1,2

Cratuyeckuii KOMIIBIOTEPHOM KJIACCE C CamocrosrenpHas kiacc (1 mammHa Ha | HUe H

KOHCTPYKIIMOHH HCTIOJIb30BaHUEM pabota B KaXJ0ro CTyJEHTa), | 3aIuTa

bl aHAIU3 aKaJIeMU4ECKUX BEPCUiL KOMIIBIOTEPHOM MyJbTUMENA- 0TuéTa 0
MPOTPaMMHOTO KJiacce ¢ TIPOEKTOP, MpaKkTHIe
obecrieueHus HCTIONIb30BAaHNEM TIOPTATHBHBIN CKOH

aKaJIeMIIeCKUX KOMITBIOTEp, 3KpaH, | pabore
BepCcHUi aKaJleMH9IecKas
MIPOTPaMMHOTO Bepcust
obecrieueHus HCTIONIb3YEMOT0
HIPOTPaMMHOTO
obecrieueHus

2.6. Ananus [IpakTudeckne 3aHATHS B 19 | KoHncynbranus; KomnbroTepHsIif Brmonae 1,2

CBOOOIHBIX KOMIIBIOTEPHOM KJ1acce ¢ CamocrosrenbpHas knacc (1 mMammHa Ha | HUE U

MEXaHHUYECKUX HCTIOJIb30BaHUEM pabota B KOKJOTO CTYIEHTA), | 3amuTa

KosrebaHuit aKaJIeMUYECKUX BEPCUI KOMIIBIOTEPHOM MYJIbTUMENA- 0TuéTa 0

JJeMeHTa MPOTrPaMMHOTO KJiacce ¢ TIPOEKTOP, MIpaKkTHye

TEXHOJIOTHYECKO obecrieueHus HCIIONIb30BAaHHEM MIOPTATHBHBIN CKoH

i cucrembl aKaJIeMIIeCKUX KOMITBIOTEp, 93KpaH, | pabore

(MonaJIbHBIN Bepcuil akajemMudeckas

aHaIM3) MIPOTrPaMMHOTO Bepcust




obecrieueHus

HCIIOJB3YEMOr0
MIPOrPaMMHOTO
obecrieueHus

KouTpons

Hroro:

12

128




5. Kputepun u HOpMBbI TEKYIIEr0o KOHTPOJISI U MPOMEKYTOYHOM aTTeCTAINH

DopMbI TEKYLIET0 KOHTPOJIS

YcaoBus 10IyCKa

Kpurepuu 1 HOpMbI OLIEHKH

Brimonnenue u 3ammra oTu4éTa
0 MPaKTUYECKOW padboTe

Brinonnenue
COOTBETCTBYIOLIEN
PaKTUYECKON padOThI U
HaJIN4YKE OTYETA O
poJieIaHHOi padoTe B
peKoMeHryemoi popme

PaboTs! onieHMBarOTCS 110 OMHAPHOM cucTteMe (oTpaboTaHa/ He
oTpaboTaHa).
Kpurepuu ouenku:
® TI0JIHOTA ¥ TOYHOCTH BBHITTOJTHEHHS TPAKTHIECCKOM
paboThI;
® COOTBETCTBHE BBINOJIHEHHOU PaOOTHI BBIIAHHOMY
3a/1aHHIO;
e Cc(hopMHUPOBAHHOCTH HABBHIKOB PaOOTHI C
MpOrpaMMHBIM OOecTieueHUEM (OLICHUBACTCS TIPU
ITOMOIIX BBITIOJTHEHUS MaruCTPaAaHTOM aHAJIOTHIHOTO
TE€CTOBOIO 3aJIaHUs B TPUCYTCTBUM MPETOaBATENS B
UHTEpPece NCI0JIb3YEMOT0 MPOrPaMMHOTO
obecrieyeHus)

dopma npoBeaeHUs

YciaoBus qonycka

KpuTtepun u HOpMbI OlI€eHKH

NPOMEKYTOYHOU
arTecTalum
3au€r mno TeopeThudecKoMmy | BeimosiHeHuE BCEX «3a4TEHOY [ToHnManne MarucCTpaHTOM MaTepuaia
MaTepuany AUCUUILIUHBI MPEyCMOTPEHHBIX Kypca:
MPaKTUYECKUX padboT ¢ ® MarucTpaHT rpamMOTHO, c
OLICHKOU «0TpaboTaHa MMOHUMAaHUEM, OTBEYAET Ha
BOIPOCBHI [0  TEOPETHYECKOMY
Marepuaiay, OpHUEHTHUPYETCS B
TEPMUHOJIOTUHU Kypca,
OPUEHTHUPYETCS B  CIPABOYHBIX
Marepuaiax
«HE 3aYTECHO» HenocrarouHoe mnoHMMaHWE MarTepHalia
Kypca:

10




¢ MAarucCTpaHT TEPACTCA B

TEPMUHOJIOTUH Kypca, HE
OPHEHTUPYETCI B  OCHOBHBIX
NOHATUSAX,  3aTPYAHSETCA  TpH
OTBET€ Ha BOMPOCH, HE MOXKET
BECTH TPaMOTHBIM JHAJIOT  TIO
3a/1a4yaM U npo0iemawm,
paccMaTpuBaEMbIM B TUCITUILIMHE

11




6. Kpurepuu u HOpMBbI OlIeHKH KYPCOBBIX padoT (IPOEeKTOB)

OTCYTCTBYIOT O y4€OHOMY IJIaHY

7. IlpumepHasi TeMaTMKa NHUCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

Pegepar. Ilepeyenn Tem:

Tema 1. IlyTu nOBBINICHUS KaueCTBA U TPOU3BOIUTEILHOCTU MPOEKTUPOBAHUS Ha
OCHOBE UCIOIb30BaHus OBM

Tema 2. CAIIP xak 0O0BEKT IPOECKTUPOBAHUS

Tema 3. CoctaB u ctpykrypa CAIIP

Tema 4. Buner o0ecrieuenus CAIIP

Tema 5. Texunueckoe obecnieuenne CAITP

Tema 6. [Iporpammuoe obecneuenne CAIIP

Tema 7. CAIIP B KOMIIBIOTEPHO — HHTETPUPOBAHHOM MTPOU3BOICTBE
Tema 8. CrucreMHOE NPOEKTUPOBAHUE U CTPATETUN ITPOEKTUPOBAHHUS
TEXHOJIOTUYECKUX MPOLIECCOB

Tema 9. CrucreMHOE NPOEKTUPOBAHUE TEXHOJIOTUYECKUX MPOIIECCOB
Tema 10. Ctpareruu mpoeKTUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB
Tema 11. TaGauuHbIe MOJIETH

Tema 12. CeTeBble MOJETH

Tema 13. [lepecTaHOBOYHBIE MOJIEIHN

Tema 14. Tunossie pemienusi B CAIIP TeXHOIOrH4eCcKux mpoueccoB
Tema 15. Buael THIIOBBIX penieHUN

Tema 16. TunoBble TEXHOJOTHYECKUE MTPOLIECCHI

Tema 17. [ pynioBbie TEXHOJIOTHYECKUE MPOLECCHI

Tema 18. Metoauku aBTOMaTU3UPOBAHHOTO MTPOCKTUPOBAHUS TEXHOJIOTHYECKUX
MIPOIIECCOB

Tema 19. Metoa npsMOro npoeKTUPOBaAHUS

Tema 20. Meton ananuza

Tema 21.Meton cunre3a B CAIIP TeXHOJIOrM4ECKHUX MPOLECCOB

Tema 22.CuHTe3 MapIpyToB 00pabOTKH TOBEPXHOCTEH

Tema 23.CuHTE3 NPUHIUITHATBHON CXEMbI TEXHOJIOTHYECKOTO MPOIIEcca
Tema 24.Cunte3 MapiipyTa 00pabOTKHU AeTaIH

Tema 25.CuHTe3 cocTaBa U CTPYKTYphI ONeparui

Tema 26./lopaboTka TEXHOJIOTHYECKOTO Mpoliecca U opopMileHUE TOKYMEHTAIIUN
Tema 27.0ntumunsanusa texaonorunueckux npouecco B CAIIP TII
Tema 28.CtpykrypHas ontumuzanus TI1

Tema 29.IIpennpoekTHas ONTUMHU3AIMS MOJICTIH 00BbEKTA

Tema 30.011¢HOYHBIE MATPUIIBI

Tema 31.Mudopmanmonsstit hoHa u ero opranuzaius Ha 9BM

Tema 32.01H0CTOpOHHNE TAOIUIIBI (MATPHUIIBI) pEIICHUI

Tema 33.J/[ByxcTopoHHUE TAaOIUIIBI (MATPHUIIHI) PEIIICHHIA



Tema 34. AnropurmMuyeckue TaOIUIbI PEIICHUI

Tema 35.Tabnuiibl (MaTpUIBI) COOTBETCTBUI

Tema 36.JIornueckue TabaUIBl (MAaTPULIBI) COOTBETCTBUI

Tema 37.0cHoBHBIE TpeOOBaHMSI, MPEABABIIEMBIE K Oa3aM JaHHBIX

Tema 38.OcHOBHBIE OHATHUS U OCHOBBI TPOSKTUPOBAHUS 0a3 JaHHBIX

Tema 39.JIunrsuctuueckoe ooecneuenne CAIIP TeXHOTOTHUECKUX TPOIIECCOB
Tema 40.513p1KH MPOSKTUPOBAHUS, TOCTPOCHHBIC HA 0a3e Kiaccudukanuu

Tema 41.513b1K1 17151 AMATOTOBOTO MPOSKTUPOBAHUS TEXHOJIOTUYECKUX MPOIECCOB
Tema 42.513b1kM 0OBEKTHO-OPUEHTUPOBAHHOTO MOJICTUPOBAHUS

8. Bonpochl Kk 3aderty

B uém 3akmrouaercsa meto HeroToHa?

B uém 3axmouaercs meron Lltepmepa?

Buner ooecieuenuss CAE-cucrem

['pannentHsie MeTonbl pemenus CJIIAY.

Nrepannonnsie MeToabl pemenus CJIAY.

Kakum 00pa3zoM oCylIecTBIISIETCS pa30MEHUE KOHCTPYKIIMM HAa KOHEYHBIC

AJIEMEHTHI?

7. KakoBbl OCHOBHBIE XapaKTEPUCTUKU MaTepuaia, HEOOXOJUMbIE MpHU
JIMHEHHOM CTaTUYECKOM pacuére?

8. Knaccudukaiyss KOHEUHBIX 2JIEMEHTOB, IPUMEPHI.

9. Metoja KOHEUHBIX 3JIEMEHTOB B (hOpME METO/1a IEPEMEIICHUM.

10.MeTonbl AuCKpeTH3anuu QyHKIIHMA.

11.MKD3 B hopme meTOo 2 CHII.

12.HazoBute oOUMI TMOPSAOK CTATHYECKOTO JUHEHHOTO MPOYHOCTHOTO
pacu€ra KOHCTPYKLIHH.

13.OcuoBubie pynkmnn CAE-cuctem

14.0Oco0eHHOCTH 3a1aHNSI KOHTAKTOB B MOJIAJIbHOM aHAIN3E.

15.TTonstue CAE-cucTeMbl

16.ITocnemoBaTeIbHOCT MOAANBHOTO aHamm3a mpu  momomm  ANSYS
Workbench.

17.Pe3ynbTaThl  CTaTHUYECKOTO pacuéTa HaNpsLKEHHO-IEPOPMUPOBAHHOTO
COCTOSIHUSI.

18.Pemienue cucTem JIMHEWHBIX allreOpanyecKux ypaBHEHHUN MeTo oM ['aycca

19.Pemenue CJIAY Metogom XO0IemKoro.

20.CpoiicTBa MaTepuajia TMpU  CTATHYECKOM  pacyére  HampsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSTHUS.

21.CocraB CAE-cucTeM KaK CHCTEM aBTOMATH3UPOBAHHOIO MPOSKTHPOBAHUS

22.Yto w3 cebs TpeAcCTaBiseT MOJEIb MEXaHWYECKOM CHUCTEMBbI C
COCPEIOTOYEHHBIMU NTapaMETPaMHu?

23.Ut0 Takoe KBaJpaTUYHbIA KOHEYHBIA »yemMeHT? B uém oTimume ot
JIMHENHOTO?

24.Yt1o Takoe MaTeMaTH4YecKast MOJEIb CUCTEMBI?

25.YTo Takoe MaTpuIiia )KECTKOCTH 3a/1aun?

ook wnE
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26.YT1o Takoe MaTpuIia )KECTKOCTU CUCTEMBI?
27.Y910 Takoe mocTmporieccop?
28.Yto Takoe mpenpoiieccop?
29.Yto0 Takoe pemarens?

arTrecranmumn Oﬁy‘laIOH_lI/IXCH o ITMCOMIIJINHE

9.1. IacnopT (oHIA O1LIEHOYHBIX CPEICTB

9. ®OHA OIEHOYHBIX CpeacTB Jjs IPOBECACHUSA l'IpOMe)KyTO‘lHOﬁ

Ne i/

Kountpoanpyemsie pazaenbl
(TeMbl) TUCHUILIHHBI

Kon
KOHTPOJIUpPYeMOii
KOMIIeTeHIIMH (HJIH
ee YacTH)

HaumeHnoBanue
OLIEHOYHOI'0 CPEACTBA 1

TeopeTnueckre OCHOBBI
MOJICTTUPOBAHUS CUCTEM C
COCPENOTOYECHHBIMU
rnapamerpaMmu. 3HaKOMCTBO
¢ uHTepdeiicom
MIPOTPaMMHOTO
obecrnieueHus JIs
CXEMHOT'0 MOJICTTUPOBAHUSI

OIIK-3

Pedepar

Tpenunr pabotsl ¢ CAE-
cuctemoi. BeimosaHeHue
MMOCTPOCHUS
MaTeMaTHYECKON MOJCIU
U €€ PEUICHUE
YHUCJICHHBIMU METOJaMU

OIIK-3

Pedepar

TeopeTnueckne OCHOBBI
BBIYUCIINTEIHLHON
MEXaHUKH

Nurepdeiic
MPOTPAMMHOTO
oOecrieyeHus I
pacy€ToB ¢
HcroJib3oBanneM MKD

OIIK-3

Pedepar

CuitoBbI€ PUBOJIBI
TEXHOJIOTUUECKOUN
OCHACTKH cTaHKOB ¢ YIIY

[1K-11

Otuer o
PAKTUIECKOMN paboTe
«ABTOMAaTH3aIIUA
pazpaboTku
TEXHOJIOTHYECKHUX
IIPOIIECCOB
W3TOTOBJICHHUSI

1 PexomeHnnyemblil mepevyeHb OLEHOYHBIX CPEACTB MpeACTaBiieH Ha caiite YMY
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U3JICITAN

3) CrarmoHapHbIil TETIOBOM Otuer o
aHaIM3 MIPaKTUIECKON paboTe
Cratuueckuii «ABTOMAaTH3AIIUI
KOHCTPYKIIMOHHBIN aHAU3 pa3paboTKu
Amnanu3 cBoOOIHBIX MK-11 TEXHOJIOTHYECKUX
MEXAHUYECKUX KOJIEOaHUH ) IIPOIIECCOB
DJIEMEHTA M3rOTOBJICHUS
TEXHOJOTMYECKOM 15631 (11071703
CHUCTEMBI (MOJATbHBIN
aHaJu3)

9.2. TunoBbie KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE
JJISl OLIEHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yuux 3Tanbl GopMupoBaHUs KOMIIETEHIUI B IIpolecce

0CBOCHHUSA 00Pa30BaTEJIbHOI NMPOrPAMMBI

" KOMIUICKT 3anaHm71 AJIA MIPAKTHICCKUX paﬁoT

Tema: «KABTOMaTH3aUMA Pa3pA0OTKHU TEXHOJOTHYECKHUX MPOLECCOB

HM3TOTOBJICHUS U3AeJINI»
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b P KaXJOH H3 NoJoBHI Yy= P yTOUHBI HAH ObICT] A W THXOXOA-
= 0,7...1. HWf — JeAal0T AaBalowuMy. s 5T0ro KX olb-
KOHCTPYKUMIO. KOJIEC WeBPOHKOI fapsl NPHNk- 110 YCTANABANDBAIOT HA POAHKOBWX MOMUKMHHKAX

MaloT B 3aBHCHMOCTH OT cnoco6a Hapesauus 3y6beB ¢ KOPOTKHMH UMAHHADHYECKHMH POJHKaMH Ges’,

ynopusix GypToB Ha OAHOM H3 Koseu. UtoGsl npe-
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1. Iean 3ansiTusi: GopMUpOBaHKE MPAKTHUECKUX HaBBIKOB co3aanus CAD-
MOJIENI U3JIeNus Ha 0a3e pa3IMuHbIX BApPHAHTOB MOJEIHPOBAHUS.

2. AIrOpUTM BBINOJIHEHUS IPAKTHYECKOI0 3aIaHMS

1. BeiOpaTh u3zenue no BapuaHTy.

2. Coznats CAD-Mopenb u3ienus Ha 6a3e onepaluy BoITATUBAHUS
3. Coznarbs CAD-Mozenb u3nenus Ha 6a3e ornepaluii BpalieHus u
MPOTATUBAHMUS 110 CEYCHUSIM

4. Coznate CAD-Monens u3genust Ha OCHOBE TTOBEPXHOCTHOTO
MOJICITUPOBAHUS

5. Coznare CAD-Mmozens uznenus Ha 6a3e ctpareruit 3D cmenienus.
[IpencTaBuTh pe3yabTaThl MOJICTUPOBAHMSI.

3. O:xkupaembiii (e) pesyabrtar (b1): CAD-mMomeny u3aennii B COOTBETCTBUH C
BBIJJAaHHBIM BapUaHTOM 3aJIaHUSI.

IIpoueaypa oueHuBaHus
[TpoBepka COOTBETCTBUSI pE3yJIbTATOB MPAKTUIECKON pabOTHI 0KHUIAEMOMY
pe3yJIbTAaTy B COOTBETCTBUU C KPUTEPUSIMU OLICHKH.

Kpurepuu oueHku:

- OI[EHKA «3a4TEHO0» BBICTABIIACTCS CTYACHTY, €CJIH MPAKTHUECKUE PAOOThHI
BBHITIOJIHEHBI B TIOJTHOM 00BEME B COOTBETCTBUU C 3aJaHUEM, HE COIEPKUT
CEPBE3HBIX OMMOOK U OTKIOHEHUH;
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- OLIEHKA «HE 3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM MPAKTUYECKHE PAOOThI
BBITIOJTHEHBI HE B MTOJTHOM 00bEME, HE COOTBETCTBYET 3aJIaHUI0, COJICPIKUT
CEPBhE3HBIC OITMOKHA U OTKJIOHECHUS.

10. O6pa3oBaTejibHbIE TEXHOJIOTHH

Hnst  >ddexTuBHOrO0  M3y4YeHUs  JAUCHUIUIMHBL M peaju3aliu
KOMIIETEHTHOCTHOTO TOJX0/a MPEeIyCMOTPEHO IIMPOKOE HCIOJIb30BAHUE B
yu4eOHOM TMpollecCe AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHIA
(ceMuHapoB B JMAaJOrOBOM pPEXHME, ITUCKYCCHI, B TOM 4YHCIIE TPYHIOBBIX,
pe3ynpTaToB pabOThl CTYACHYECKHX HCCIIEOBATENbCKUX TPYII, B COUYETAaHHH C
BHEAy/IUTOPHOM  paboTtoii ¢  wenapto  (QOpMHpOBaHHS M Pa3BUTHUS
npo(hecCHOHANBPHBIX HAaBBIKOB oOOywaromuxcs. [lpu peanuszanuu JUCHHUILTAHBI
UCTIOJIB3YIOTCS CIIEAYIOINE 00pa30BaTEIbHbIE TEXHOIOTHH:

Pazoen 1 «Cxemnoe mooenuposanue mexXHUYECKUX CUCHEM HA
MAKpOypo6He»- TEXHOJIOTUS KOHTEKCTHOro oOyuenus. l[Ipenmonaraer cucremy
JTUJAKTHYECKUX (OpM, METOJ0OB M CPEJICTB, HAMpaBJICHHAs Ha MOJECIMPOBAHUE
cojiepkanue Oyyiel nmpodecCHOHAIBHOM ACATEILHOCTH CreuaanucTa. MeTo bl
oOy4eHHUs TPEIoIaraloT aHaIN3 KOHKPETHOTO KOMITBIOTEPHOTO MOJICIIMPOBAHMS
TEXHUYECKUX CHCTEM

Pazoen 2 «Mooenupoeanue c¢ uUCnOIBb306AHUEM MEMO0A KOHEYHBIX
971eMEeHmMO6»- TEXHOJIOTHUS KOHTEKCTHOro oOyuenms. [Ipenmonaraer cucremy
TUAAKTHYECKUX (OPM, METOIOB M CPEACTB, HANpABJICHHAs HA MOJCIMPOBAHUC
conepkanure Oyayiiel mpodecCHOHATBHONW NEATebHOCTH CIeIuaanucTa. MeTo b
oOy4eHHs TIPEATIONAraroT aHaJu3 KOHKPETHOTO KOMITBIOTEPHOTO MOJICTUPOBAHUS
TEXHUYECKUX CHCTEM, HHPOPMAITMOHHOE MOJICITHPOBAHHUE.
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11. YueOHO-MeTOANUECKOE 0OOecTiedeHre TUCHMILUTUHBI (Y4e0OHOr0 Kypca)

11.1. Ob6s13aTesibHAA IUTEPATYpA

n/n

bubanorpaduyeckoe onucanue

Tun (yueOHuk, yuedHoe
nocooue, yueoHo-
MeTOoAuYEeCcKOoe Iocooue,
NPAKTHKYM, JP.)

KoaundecTBo
B
onoJIMoTEeKe

boes B. JI. KowmnberorepHoe
MOJEIUPOBAHUE [ DIIEKTPOHHBIM
pecypc] : [kypc nexuwmii] / B. /.
boes, P. I1. Creiuenko. - 2-¢ u3g,.,
uctp. - Mocksa : UHTYUT, 2016.
- 526 c. : nL.

KypC JEKIHN

SBC
"IPRbooks"

Bacekun K. . KomnberorepHoe
MOJICTUPOBAHUE PEXYIIETro
MHCTPYMEHTA [DJIEKTPOHHBIN
pecypc] : AIEKTpOH. yueb.-MeToI.
nocooue / K. 5. Bacekun ; TI'VY ;
Nu-T wmammHOcTpoeHus ; Kad.
"ObGopynoBaHHE M TEXHOJOTHHU
MAILIMHOCTPOMUT. np-Ba'. -
Tomesartu : TI'Y, 2015. - 81 c. :
ui. - bubmmorp.: c. 80-81. - ISBN
978-5-8259-0910-3.

yueOHOe ocobue

Penosutopu
nuTry

['ymepoB A. M. Maremarnueckoe
MOJICJTUPOBAHUE XUMHKO-
TEXHOJIOTHUECKHUX IIPOIIECCOB
[OnekTpoHHBIN pecypc] : yueO.
nocobue / A. M. I'ymepos. - U3m.
2-¢, nepepad. - Cankrt-IleTepOypr
. Jlann, 2014. - 176 c. : wun. -
(YueOHuku JUIS BY30B.

CrneunanbHas  JguTeparypa). -
ISBN 978-5-8114-1533-5.

yueOHoe ocobue

9BC

”HaHI)"

COI'JTACOBAHO

Jupektop Hay4uHON OUOIHOTEKN

« »

A.M. Acaesa

20 T

MIT

(noonucs) (U.0. Pamunus)
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11.2.

JonoHuTEeIbHASL JHUTEpaTypa W Yy4deOHble MaTepuaiabl (ayamo-,

BH/I€OTIOCOOMS U JIP.)

No bubmuorpaduueckoe onucanue | Tun (yueOHuK, yueoHoe | KomnuecTBo
/T nocooue, yueOHO- B
METOANYECKOe oubmuorexe
nocodue, MPaKTUKYM,
ayJiio-, BUJI€0Nocoous
u ap.)

1 Bepeuna JI. 1. Konctpykuuu u VYyebHoe nmocodue OBbC
HAJIAJIKa TOKAPHBIX CTAHKOB "ZNANIUM.
[DmekTpoHHBIH pecypce] : yueol. COM"
nocobue / JI. . Bepeuna, M. M.

Kpacnos ; mox o6ur. pexn. JI. U.
Bepeunnoii. - Mockpa : UTHOPA-
M, 2017. - 480 c.
11.3. [lepeyenb pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
"UuTepHer"
« Web of Science [DnexktpoHHblid pecypc] : MyJIbTHAMCHMILUIMHAPHAS

pedeparuBHas 6a3za nanHeix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocrtyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,
aHIJL

Scopus [DnexkTpoHHbBIE pecypc| : pedepatuBHas Oaza JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3ari. ¢
3KpaHa. — 3. pyc., aHTI.

Elibrary [OnexTpoHHbIi pecypc| : HayyHas AJIEKTpOHHas OuONIHMOTEKa. —

Mockga : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. —
3. pyc., aHri.
Springer Link [OnektponHblii pecypc] : [0a3a  gaHHBIX]. —

Switzerland: SpringerNature, 1842— . — Pesxxum noctymna : link.springer.com.
— 3arJ. ¢ 3kpana. — 3. aHri.

Science Direct [DneKTpoHHBINM pecypc| : KOJJIEKIMS ASJICKTPOHHBIX KHUT
usnareibcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum goctyna :
sciencedirect.com. — 3aru. ¢ 3kpana. — S13. aHr.

11.4. IlepeyeHb NPOrPaAaMMHOTI0 O0eCIIeYeHUS

Ne | HaumenoBanmue IIO | KoaunuecTtBO PexkBu3uTHI 10TOBOpA (HaTA,
n/n JIMLICH3U I HOMEP, CPOK JAeHCTBHS)
1 | Windows 1398 Jlorosop Ne 690 ot 19.05.2015r.,
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Ne | HaumenoBanmue IIO | KoaunuecTtBO PexkBu3uThI 10r0BOpa (IaTa,

n/n JIMLEH3UM HOMeEp, CPOK IeMCTBHUA)
CPOK JEHCTBHUS - 0€CCPOUHO

2 | Office Standart 1398 JHorosop Ne 690 ot 19.05.2015r.,
CPOK JIeHCTBHUSI - OECCPOYHO;
Horosop Ne 727 ot 20.07.2016r.,
CPOK JICHCTBHS - O€CCPOUYHO

3 | Komnac 3D 250 Horosop Ne 652/2014 ot 07.07.2014

beccpounas
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11.5.

Onucanue

MaTepHAJbHO-TeXHUYeCcKOH 0a3bl,
OCYLIeCTBJICHHS 00Pa30BaTeJbHOI0 MpoLecca Mo JMCUUILVINHE (MOLYJII0)

HE00X0IUMOM

AJIAA

n/n

HaumeHnoBanue
000pYI0BaHHBIX
y4eOHBIX
Ka0OMHETOB,
Jadoparopuii,
MACTEPCKHUX U
Jp. 00bEKTOB
JJIS TIPOBEIEHMSI
NPAKTHYECKUX U
JIa00paTOpPHBIX
3aHSATHH

Ilepeyenn
OCHOBHOTO
00opyaoBaHMs

DaKkTHYeCKU
aapec y4eOHbIX
KaOMHETOB,
Jaboparopui,
MACTEePCKHX U JAp.

Ilomane, M2

KoanuecTBo
MOCAT0YHBIX MECT

VyeOHas
ayAUTOpUS ISt
MPOBEICHUS
3aHITHU
JIEKITUOHHOTO
THIIA. YueOHas
ayauTOpUA 1A
MIPOBEICHUSA
3aHITUU
CEMHHAPCKOTO
THIIa. YdueOHas
ayAUTOpUS st
KYpCOBOT'O
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX paloT).
VuyeOHas
ayJauTOpHUs s
MIPOBEICHUS
TPYNIOBBIX U
WHJIUBUIY ATbHBIX
KOHCYJIbTaLUM.
VueOHas
ayAUTOpUS TSt
IPOBEICHUS
3aHATUU
TEKYIIETOo
KOHTPOJIS U
IIPOMEKYTOYHOMU

arrectauud. (E-
309)

Cron
MPET0/IaBaATEIIbCKUM,
CTOJIbI YICHUIECCKUE
JIBYXMECTHBIC
(MOHOOJIOK) , CTYI,
JI0CKa ayJUTOPHAS
(menoBast), kadeapa,
MIPOEKTOP, IKpaH,
poLEeccop

445020, Camapckas
00:1., T. TonbsarTu,

yi. benopycckas,
16B

71,5

66
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n/n

HaumeHnoBanue
000pYI0BaAHHBIX
Y4eOHBbIX
KaOMHETOB,
Jadboparopuii,
MAaCTEePCKHUX U
Jp. 00bEKTOB
JJIS1 TIPOBEIEHMSI
NPAKTHYECKUX U
JIa00paTOPHBIX
3aHATHH

Ilepeuenn
OCHOBHOI'0
00opynoBaHMs

dakTHYeCKUH
ajapec y4eOHbIX
KAa0MHETOB,
Jaboparopui,
MACTEPCKHX U JAp.

ILiomanp, m?

KoaundecTBo
MOCAT0YHBIX MECT

KomnerorepHsiii
Kjacc. YueOHas
ayAUTOpUS ISt
MPOBEICHUS
3aHATUMN
JIEKITMOHHOTO
TUna. YueOHas
ayIUTOpUs st
IPOBEACHUS
3aHATUI
CEMHHApPCKOT0
Tumna. YueOHas
ayAUTOpUs st
MPOBEICHUS
1a00paTOPHBIX
paboT. YueOHas
ayAUTOpUS st
KYpCOBOT'O
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX paloT).
VYyebOnas
ayAUTOpUs st
MIPOBEICHUS
IPYIIOBBIX U
VHJIUBUIY ATbHBIX
KOHCYJIbTALlUN
VYuebnas
ayAUTOpUS TSt
IPOBEICHUS
3aHATUA
TEKYIIETo
KOHTPOJIS U
MIPOMEXKYTOUHOU

KomneroTepHslii
CTOJI CTOJI
MPET0/1aBaTEIIbCKUM,
CTyJI JOCKa
ayIUTOpHAs
(MenoBas), cTo
YYEHUYECKHM. ,
KOMITBIOTEPBI.

445020, Camapckas
00:1., T. TonpsarTu,

yi. benopycckas,
16B

51,7

14
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n/n

HaumeHnoBanmue
000pYI0BaAHHBIX
Y4eOHBbIX
Ka0OHMHETOB,
Jadboparopuii,
MAaCTEePCKHUX U
Jp. 00bEKTOB
JJIS1 TIPOBEIEHMSI
NPAKTHYECKUX U
JIa00paTOPHBIX
3aHATHH

Ilepeuenn
OCHOBHOI'0
00opynoBaHMs

DakTHYeCKUH
ajapec y4eOHbIX
KaOMHETOB,
Jaboparopui,
MACTEPCKHX U JAp.

ILiomanp, m?

KoaundecTBo
MOCAT0YHBIX MECT

aTTeCTalnn.
(E304)

KomneroTepHslii
Kiacc. YueOHas
ayAUTOpUS ISt
MIPOBEICHUS
3aHITUU
JIEKITUOHHOTO
THNa. YueOHas
ayuTOpHUs 1A
MIPOBEICHUS
3aHITUU
CEMHUHAPCKOTO
THIIa. YdueOHas
ayAUTOpUS ISt
MPOBEICHUS
71a00paTOPHBIX
paboT. YueOHas
ayJuTOpHUs s
KYpPCOBOTO
MPOEKTUPOBAHUS
(BBINIOJIHEHUS
KYPCOBBIX paloT).
VueOHas
ayAUTOpUs st
IPOBEICHUS
IPYIIOBBIX U
WHIMBUIY JIbHBIX
KOHCYJIbTAllU1
VyeOHas
ayAUTOpUS TSt
MPOBEICHUS
3aHITHU
TEKYIIEro

[TepenocHou
MPOEKTOP, IKPaH,
KOMIIBIOTEPHBIN
CTOJ, CTOJI
MIPET0/1aBaTEIIbCKUMA,
CTyJ, 10CKa
ayauTOpHAas, CTOJI
YUYCHUYECKHUMN
nByxMmecTHbIN, [TK

445020, Camapckas
00:1., T. TonbsarTu,
yi. benopycckas,
16B

52,9

15
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n/n

HaumeHnoBanue
000pYI0BaAHHBIX
Y4eOHBbIX
KaOMHETOB,
Jadboparopuii,
MAaCTEePCKHUX U
Jp. 00bEKTOB
JJIS1 TIPOBEIEHMSI
NPAKTHYECKUX U
JIa00paTOPHBIX
3aHATHH

Ilepeuenn
OCHOBHOI'0
00opynoBaHMs

dakTHYeCKUH
ajapec y4eOHbIX
KAa0MHETOB,
Jaboparopui,
MACTEPCKHX U JAp.

ILiomanp, m?

KoaundecTBo
MOCAT0YHBIX MECT

KOHTPOJIA U
MIPOMEXKYTOUYHOU
aTTECTalNH.
(E300)

KomnerotepHsiii
KJ1acc.
[Tomemenue s
CaMOCTOSITEIIbHON
paboThl. YueOHas
ayauTopus A
MIPOBEICHUSA
3aHATAN
CEMMHAapPCKOTO
Tuna.  YueOHas
ayauTopus IS
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KypCOBBIX paboT).
VYyebOnas
ayIuTOpuUs
MIPOBEICHUS
rPYHIIOBBIX u
WHIUBUTY AJIbHBIX
KOHCYJIbTALUH.
VYuebHnas
ayAUTOpUS
IPOBEICHUS
3aHATUA
TEKYLIETO
KOHTPOJIS u
MIPOMEXKYTOUHOU

arrecraumu.  (I'-
401)

s

TUTSL

Cronn y4YeHUYECKHUid,
CTYI1, [IK c
BBIXOJIOM B  CETh
WHTEPHET

445020 Camapckas
0071acTh, T.
TonpsaTTH,
yn.benopycckas, 14,
no3unst o TII Ne
48,

4 stax, (I'-401)

84,8

16
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