benepaibHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIET0 0Opa30BaHUs
«TONBATTUHCKUI TOCYAAPCTBEHHBIA YHUBEPCUTET

_ B1.B.04

(unoekc Oucyunumbl)

PABOYAS ITPOI'PAMMA JUCHUIIJIINHBI
KOMIIBIOTEPHOE MOJAEJIUMPOBAHUE B MAHIMHOCTPOEHHUN

110 HaIIpaBJICHUTIO TOATOTOBKHA

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OBECIIEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BO/JCTB

(K00 u HaumeHoBaHue HanNpPagIeHus N0020MoeKu, cneyuarvhocmu 8 coomseemcemeuu ¢ PI'OC BO)

TEXHOJIOI' A MAIIIMHOCTPOEHHM A

(hHanpasnenHocmo (npoguin))

®dopma 00ydyeHus: 3a049Has

I'ox Habopa: 2019

Komnuectso 3ET 4
Yacos no PYII 144
Bunsl koHTpOJIsSI HA IK3aMeHbI 3adeTsl Kypcossie Kypcossbie Kontpoabhbre
Kypcax MPOEKThI pa6oThI m;fgﬁﬁoﬁ
¢opmbl 00yueHnst)
3
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 4 4
Jexknuu 4 4
JlaGopaTopHble
IpakTnueckue 8 8
IpomexyTounas 0,25 0,25
aTTecTanus
KonrakTHast paGora 12,25 12
Cawm. pabora 128 128
KounTtpoan 3,75 3,75
Hroro 144 144

ToabsitT, 2019




Pabouas mporpamma coctasiera Ha ocHoBanuu @I'OC BI1IO/®I'OC BO u y4eOHOrO 1mjiaHa HarpaBJIeHUS
IIOATOTOBKH (cmennanbHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE oOecnieyeHue

MAIIIMHOCTPOUTCIBbHbBIX IITPOU3BOJACTB
(KOO U HAUMEHOBAHUE HANPAasieHUusi NO020MOBKU, cneyuanvHocmu ¢ coomgeememeuu ¢ @I'OC BO)

PeuensnpOBaHne paﬁoqeﬁ nporpaMmmbl THCIHUIIJIMHBI

OtcyrcTBYyeT

Yyebnas (pabouast) mporpamma o00pena Ha 3acenannu kadeapsl OTMII (mpoTokoi 3acenanus
Ne 1 or «31»asrycra 2018 1.).

Penensent
(Oondicnocmy, yueHoe 36anue, cmeneny) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpoxk neiicTBusl padoueil NporpaMMsbl AMCUMILIMHBI 10 «22» nexadps 2024 r.

HNudpopmanus 00 akTyaauzanuu padodeid NporpaMmbl IUCHUILIHHBI:

[Tporoxon 3acemanmst kapeapet Ne 1 ot « 30 » aBrycra 2019 r.
[Tporoxon 3acemanmst kapeapet No 1 ot « 31 » aBrycra 2020 r.

[Tpotokoun 3acenanus kagenpsl No 1 ot « 31 » aBrycra 2021 r.

[Tpotokoun 3acenanus kagenpsl No 1 ot « 31 » aBrycra 2022 r.

YTBEPXIAIO

3aBenyrouuii kadeapoit «O60py10BaHNE U TEXHOJIOTMH MallTHHOCTPOUTENHHOIO IPOU3BOJICTBAY
(svinyckarouyell Hanpaesiexue (CneyuaiIbHOCnb))

«31 » aBrycra 2018r. H.I1O. Jlorunos
( )
AOKYMEHT NOAgrnncAH

SNEKTPOHHOW NMOAMNNCHLIO

Ceptudumkat: 01EBF9AE0042AFACBF4C85985C8EOBAO90
Bnapgeneu;: NornHos Hukonan KOpbeBuny
LencteuteneH: ¢ 03.11.2022 oo 03.11.2023




AHHOTALIUA
AUCHUIUIAHBI (Y4eOHOro Kypca)

b1.B.04 KoMmnboTepHoe MOAeJTUPOBAHNE B MAIIIMHOCTPOEHUH
(MHAEKC M HANMEHOBAHKE TUCLIUILIHHEI (YueOHOTo Kypca))

1. Heap 1 321241 M3y4eHH sl TUCHUIIMHBI (Y4e0HOr0 Kypca)

Llene — ¢dopmMHUpOBaHHME y CTYACHTAa KOMIICTCHIIMA IOCTPOCHUS W aHaIU3a
MaTEeMaTHYECKHX MOJICIICH MCCICAYEMbIX U MPOCKTHPYEMBIX TEXHHUECKUX CHCTEM H
TEXHOJOTHYECKHX IPOIECCOB, TPOBEACHHUS BUPTYAIBHOTO  BBIYMCIUTEIBHOTO
OKCIIEPUMEHTa Ha COBPEMCHHOM YpPOBHE C HCIOJL30BAaHUEM IPOTPAMMHBIX
MIPOIYKTOB WHXKEHEpHOTO aHanmn3a kinacca CAE.

3amaun:
1. CdopmupoBate y cTyneHTta riayOokhe 3HaHuUiA B 00JacTu
ABTOMAaTU3HPOBAHHOTO WHXEHEPHOIO aHaan3a 0 (yHKIHOHATBHOM

MOJICITUPOBAHUN TEXHUYECKUX OOBEKTOB M TEXHOJIOTHYCCKUX IMPOIIECCOB.

2. CdopmupoBaTh 3HAaHHS O MaTEMaTHYECKOM  amnmapare CHCTEM
WHKEHEPHOTO aHalW3a, yMEHHE MoAOWUpaTh IapaMeTphl MaTeMaTHYECKUX
MojIeJiel B 3aBUCHMOCTH OT MOJICIIUPYEMOTO OOBEKTA.

3. OOecrieuyuTh  TOJYyYEHHE  CTYJACHTAMH  MPAKTHUYECKOTO  ONBITA
NPUMEHEHUSI aBTOMATU3UPOBAHHBIX cUCcTeM MHKeHepHoro aHaims3a CAE.

2. Mecto nucuumnjinHbl (yaedHoro kypca) B crpykrype OIIOII BO

JlaHHas TUCHUIIMHA OTHOCHTCS K AWCITUIUIMHAM I10 BBIOOPY, BapHaTUBHOMN
YJacTH.

JucruminHel, ydeOHbIE KypChl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs ITaHHAS
muciuIuinHa  (Y4eOHBIH Kypc) — TEXHOJOTUSI KOHCTPYKIIMOHHBIX MAaTe€pHasoB;
HayepTaTeabHas TEOMETPHUS;, MEXaHUKa 3;

Juciuminabl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS,
HABBIKU, IPUOOPETaeMble B pe3yJbTaTe M3YYCHHS JAHHOW NUCHUILTUHBI (y4eOHOTO
Kypca) — MOJArOTOBKA U 3aIllUTa BHITYCKHOW KBaMU(UKAITMOHHON pabOThI OakanaBpa

3. Ilnanupyemble pe3ybTaTbl 00y4YeHHMs] MO JUCHUILUIMHE (y4eOHOMY
KYPCY), COOTHECeHHbIe¢ ¢ IUIAHHUPYeMbIMHM  Pe3yJIbTATAMH  OCBOCHHUA
00pa3oBaTeIbHOI MPOrpaMMBbl

dopmupyemble H HNuauxaropsl IInanupyemsble pe3yJbTaThl 00y4YeHHs
KOHTPOJIMpYyeMbIe JOCTHKEHUS
KOMIICTCHIIUH KOMIIeTEeHIHI

Crniocoben IIK-3.1. OcymecTBnser | 3HaTh: OCHOBHBIE METObI IOCTPOECHUS MOJENEN
OCYLIECTBIIATH 00paboOTKY TaHHBIX 00BEKTOB MAlIMHOCTPOUTEIbHBIX IPOU3BO/JICTB,
aBTOMAaTU3MPOBAHHO | OOBEKTUBHOI'O KOHTPOJS | C UCHOJIb30BAaHUEM CTAHAAPTHBIX AKETOB U
€ MPOEKTUPOBAaHUE | CUCTEMBI cOopa, CPEJICTB aBTOMATU3HPOBAaHHOIO
TEXHOJIOTUYECKUX 00paboTKH, IIPOEKTUPOBAHMS], OCHOBHBIE ITOJOXKCHUS

MPOIIECCOB

OTOOpaXCHHUSI U

METOAa KOHCYHBIX 3JICMCHTOB, YHCJIICHHBIX




W3TOTOBJICHUS
JieTanen u3
Pa3IMYHBIX
KOHCTPYKIIHOHHBIX
matepuaios (ITK-3).

ApXUBUPOBAHUS
uHpopManuu 0o
o0BeKTax It
BBISIBJICHHSI IPUYHH
Opaka npu U3TOTOBJICHUHU
MalIuHOCTPOUTEIbHBIX
151 (0505

I1K-3.2. I[ToarorasiauBaer
MIPEIIOKESHUS 110
MPEAYIPEKACHUIO U
JTUKBUIAIMU Opaka nmpu
HM3TOTOBJICHUH
MalTuHOCTPOUTEIBHBIX
U3Ienni

[1K-3.3. OcyuiecTBasier
BHECEHHE N3MEHEHHUH B
TEXHOIOTHYECKHE
MIPOLIECCHI U3TOTOBJICHUS
MaIIuHOCTPOUTEIBHBIX
U3Jenni 1
JIOKYMEHTAIMIO Ha HUX

METO/I0B perieHus auddepeHnanTbHbIX
ypaBHEHUN

YMeTh: UCTIO0IB30BaTh ANITOPUTMUYECKOE U
IIPOrPaMMHO€E 00€ECTIEYEHUE CPEACTB U CUCTEM
MaIIMHOCTPOUTENIbHBIX TPOU3BOJCTB MpU
MMOCTPOCHUU MOJIEJIEN 0OBEKTOB
MAaIIMHOCTPOUTENIBHBIX TPOU3BO/ICTB,
TCXHUYCCKUX CUCTEM U UX 3JICMCHTOB C
UCIIOJIb30BaHNEM KOMIIBIOTEPHON TEXHUKH,
co3/aBaTh CXEMHbIE MOJIENH (C
COCpEI0TOUCHHBIMU MTapaMeTpamMu) u
JIMCKPETHBIE MOJIeH (C pacrpeaeiéHHBIMU
napaMeTpamu) TEXHUYECKUX CUCTEM U HX
AIIEMEHTOB C UCIIOJIH30BAHUEM KOMITBIOTEPHOM
TEXHHUKHU

Bnaners: acriektaMu OCTPOCHUS MOJEIEN
00BEKTOB MAIIMHOCTPOUTETHHBIX POU3BOCTB,
TEXHUYCCKUX CUCTEM U UX 3JICMCHTOB C
UCIOJIb30BaHNEM KOMIIBIOTEPHON TEXHUKH,
acTeKTaM¥ IOCTPOCHUS (PYHKIIMOHATBHBIX
MaTEeMaTHYECKUX MOJIEIeH TEXHUUECKUX CUCTEM
PA3HOTr0 YPOBHS CJIOKHOCTH M KOMIUIEKCHOCTH

TemaTn4yeckoe coaepkaHue JUCHUILIMHBI (Y4e€0HOT0 Kypca)

Paznen, moayin

IMoapasnen, tema

1.CxemMHoe

MaKpOypOBHE

MOJCINPOBAHNC
TCXHUYCCKUX CHUCTCM Ha

body simulation)

(multi-

1.1. TeopeT4eCKHE OCHOBBI MOJEIUPOBAHUS CHCTEM C
COCPEIOTOYEHHBIMU
uHTepdencom
CXEMHOT'0 MOJEIUPOBAHMS

1.2. Tpenunr pabotrsl ¢ CAE-cucremoit. Brimomnenue
IIOCTPOEHUSI MAaTEeMATHYECKOW MOJEIH W €€ PEIICHHE
YUCJIICHHBIMU METOIAMHU

napaMeTpaMM.  3HAKOMCTBO €

porpaMMHOro  obecricueHus TS

2. MonenupoBaHue ¢
MCIIOJIb30BaHUEM METO/a | -
KOHEUYHBIX JJICMEHTOB

Penienue

2.2.

2.1. TeopeTrueckue OCHOBBI BBIYUCIUTEIILHON MEXaHUKU:

IMPOCTBIX OAHOMCEPHBIX 3aaad MCETOAO0OM

KOHEYHBIX 3JIEMEHTOB
- DJIEMEHTBI TEOPUH YIIPYTOCTH B MATPUYHOM BUE

- HuClIeHHOE UHTETPUPOBAHUE

- MeTonpl pelieHus CUCTEM JIMHEWHBIX aireOpandecKux
ypaBHEHUM, TopoxkaéHHbIE MKO

Nurepdeiic
pacu€ToB ¢ ucnoJibzoannem MKO

IporpaMMHOro obecrnedeHust s




2.3. IToaroroBKa MaTEMaTHYECKON MOJICIIH JIsl pacuéTa
2.4.CraimoHapHbIi TETJIOBOM aHAIN3

2.5. CTaTnueckuil KOHCTPYKIIMOHHBIM aHAIN3

2.6. AHaimu3 CBOOOIHBIX MEXAHMYECKHUX KOJIeOaHUU
AJIEMEHTa TEXHOJOTHYECKOM CHCTEMBbI  (MOJAJIbHBIN
aHaJu3)

OO0mas TpynoeMKOCTh TUCHUIIMHBI (YueOHoro kypca) —_4  3ET.




4, CprKTypa H COACPKAaHUEC THCIHUIIJINHBI (yqeﬁﬂoro Kypca) - KoMnproTepHOE MOJEINPOBAHNE B MAIITMHOCTPOCHHUHU
(HanMeHOBaHME AUCITUILTHHEI (yaeOHOTO Kypca))

Kypc nzyuenus

3

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
o HaumMmeHoBaHHe TeM 3aHATHHI
Moayas (pa3aen) yueOHoi . Cemectp | O0bem, u.| bamabl | UHTepakTHuB, 4. (HauMeHOBaHMe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CamocrosaTensHOE . 6 128 - - -
HBVHCHHE N3yyeHne KOHCIEKTOB JIEKLUH, TTOATOTOBKA K
i MPaKTHYECKNM paboTam
Marepuaia
CxemHOE 6 1 - -
TeopeTndeckue OCHOBBI MOAEIHPOBAHUS CUCTEM C
MOJICTTMPOBaHNE
COCPEIOTOUCHHBIMH ITapaMeTpaMH. 3HAKOMCTBO C
rexHu4eckux cucteM  |Jlexnus 1 .
uHTepdeiicoM NporpaMMHOTo oOecTiedeH st IS
Ha MaKpOypOBHE
- - . CXEMHOT'0 MOJICTIMPOBAHHUS
(multi-body simulation)
Tpenunr padotsl ¢ CAE-cucremoii. Beimonnenue 3] 3 - -
Jlexrms 2 IIpUMeEPa NOCTPOCHUSI MATEMaTUUECKON MOJENN U
pelleHUE YHUCICHHBIMU METOIaMH
MpaxTiieckoe Pa3zpabotka acconmatuBHOTO YepTexa 3D-moaenu 6 2 - - OT4YeT 0O BBITTOJHEHUH
3a€1;mde 1 PEXYIIEro MHCTPYMEHTA IIPU ITOMOIIA CHCTEM MPaKTHYECKOTO 3a/1aHHs
CAD Nel
IIpoextuposanue TII Mexannyeckoit 6 1 - -
TeopeTndeckue OCHOBBI BEIYHCINTEIBHON
MEXaHUKH:
MonenupoBaHue ¢
- Pemenne nmpocTeIX OJTHOMEPHBIX 33]a4 METOI0M
MCIIOJIb30BaHUEM
Jlexnus 3 KOHEYHBIX 2JIEMEHTOB
METO0J1a KOHEUHBIX
- DJNIeMeHTBI TEOPHH YIPYTOCTH B MATPHYHOM BHJIE
PIIEMEHTOB
- HncieHHOE MHTETPUPOBAHUE
- MeTo/ibl pelieHust CUCTEM JIMHEMHBIX
anredpanvecknx ypaBHEHUH, mopoxaéHabie MKD
. - - OTueT 0 BBHIIOITHEHUHT
[IpaxTraeckoe Pa3paboTtka mapamerpuueckux 3D-moneneit 6 3 AR THICCKONO 1AM
3aHsTHE 2 MO/IIIMITHUKOB KaueHus npu nomouiu cucreM CAD NEZ A
Ocnosusie 6moxu CAIIP TII c6opxu. brokn 6 3 - -
XapakTepHucTHKa YCTaHOBIICHUS 110CIIEJOBATEILHOCTH COOPKHU
(byHKIIMOHAJIBHBIX U Texws 4 n3nenus (CE), ycnosuit cooupaemoctu (CE),HopM
00ecIIeunBaIOLINX TOYHOCTH COOPOYHOI OCHACTKH, COCTaBa U
MOJCUCTEM CTPYKTYpPBI cOOpOU-HOM Ollepalyy 1 IapaMeTpoB

cOopoyHoii onepannu. PazpaboTka ynpasisiomeit




Monayab (pa3aed)

Bun
yueOHoi
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0nem, u.

Baniabl

HNHTepakTHB, 4.

®DopMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHUe
OLIEHOYHOT 0
cpeacTsa)

nporpaMmsl ais cradka ¢ YIIY ¢ npuMeHeHuem
CAIIP (Ilporpamma PowerMill) Opopmnerne
MapHIPYTHOW KapThl TEXHOJIOTHYECKOTO Ipolecca
¢ npumenenueM CAIIP (nmporpamma Kommnac,
Beptukans) OdopmiicHHE ONEPalMOHHBIX KapT
TEXHOJIOTHYECKOTO Tpoliecca ¢ MPUMEHECHUEM
CAIIP (mporpamma Komnac, BepTu-kanb)
Ocuouble 010ku CAIIP yHHBEpCcalbHBIX
npucnocobnenuii. broku CAIIP VII (YHII u
VYCII) : Betbopa B nHPOPMAIIMOHHOH 0a3e THIOBOM
KOHCTPYKIUH IIPUCTIOCOOICHUS; HACTPOWKN
CMEHHOH 4acTH (HalagoK) Ha TeOMETPUIECKHE
napaMeTpsl 00pabaThIBaeMOH 3ar0TOBKH HA OCHOBE
rapaMeTpU3annuu

IIpakTuueckoe
3aHsTHe 3

TpexMepHOe KOHCTPYHPOBAHHUE TEXHOIOIMUECKON
OCHACTKH

OT4eT 0 BBINOJHEHUN
MPAKTUYECKOI'0 3alaHusA

Ne3

Hroro:

144




5. Kputepuu u HOpMbI TeKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTecTAIUH

@OpMBI TEKYIIETO KOHTPOJIA

YcnoBus 1onycka

Kpurepun 1 HOpMBI OLIEHKH

[TpomexyTounsie TecThl 1-4

]_IOHYCKaIOTCH BCC

MaxkcuMaIbHOE KOJIMUECTBO 0aJUIOB - 6, OayIbl HAYUCIIAIOTCS

MPONOPILMOHAIBHO
IPABUJIBHBIM OTBETaM

OFpaHquHHG Ha KOJNYECTBO MONbITOK: 20

dopmMa rpoBeICHUS
MPOMEXKYTOUYHOU aTTECTALNKU

VYcnoBus nomycka

KpHTepI/II/I N HOPMBI OLICHKH 2K3aMCHAa

3aueT. ITOrOBEII TECT.

Jlomyckarorcs Bce

«3a4YTCHO»

40 u 6oJiee 6aLIOB

«HEC3aYTCHO»

Mewnee 40 6ayuioB




6. KpuTepun u HOpMBbI OlIeHKH KYPCOBBIX PadoT (IIPOEKTOB)

OTCYTCTBYIOT 10 yueOHOMY IUIaHy

7. IlpumepHasi TeMaTHMKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepartos,
KOHTPOJIbHBIX, PaCYeTHO-TPaguUECKHUX U AP.)

OTCYTCTBYIOT 110 Y4€OHOMY TUTaHY
8. Bompocsl Kk 3aueTty

B uém 3akmouaercs meron Herotona?

B uém 3akmouaerca meron llrepmepa?

Buner o0ecneuennsa CAE-cuctem

['pannenTtHbie MeTObI pemieHns CJIAY.

Nrepaunonnsie MeToasl pemienus CJIAY.

Kakum o6pazom ocymiecTBisieTcss pa3OueHre KOHCTPYKIIMM HAa KOHEYHbIE

AIIEMEHTHI?

7. KakoBbl OCHOBHBIE XapaKTEpUCTUKH MarTepuaia, HEOO0XOJuMbIe MpHU
JMHEWHOM CTaTUYECKOM pacuére?

8. Knaccudukaiyss KOHEUHBIX 3JIEMEHTOB, IPUMEPHI.

9. Metoa KOHEUHBIX AJIEMEHTOB B (hOpMe METO/1a IEPEMEIIICHHIA.

10.MeTonbl nuckpeTu3anuu QyHKIIHM.

11. MKD3 B hopme meToa CHIL.

12. HazoBuTe o0OWMH MOPSAOK CTAaTUYECKOTO JMHEHHOTO MMPOYHOCTHOIO
pacué€ra KOHCTPYKIIUH.

13. OcuoBHble pyHkuu CAE-cucrem

14. Ocob6eHHOCTH 33/1aHKs KOHTAKTOB B MOJQJIbHOM aHaJIH3E.

15.ITousatue CAE-cuctemMbl

16.IlocremoBarelbHOCT  MOAANbHOTO aHanu3za npu  nomomm  ANSYS
Workbench.

17.Pe3ynpTaThl CTaTHYECKOTO pacuéra HanpspKEHHO-Ae(hOPMHUPOBAHHOTO
COCTOSIHUSL.

18. Pemienue cucteM JUHEHHBIX allreOpandecKux ypaBHEeHU MeTo1oM ['aycca

19.Pemenue CJIAY MmeTonom X0JIEIKOTO.

20.CpoiicTBa MaTepuajga NOpH  CTATHYECKOM  pacyére  HaIpsHKEHHO-
ne(opMUPOBAHHOTO COCTOSIHUSI.

21. CoctaB CAE-cucrem Kak CUCTEM aBTOMATU3UPOBAHHOTO MTPOECKTUPOBAHUS

22.Uro w3 cebs TmpencTaBisieT MOJCIb MEXaHWYECKOM CHCTEMBI ¢
COCPENOTOYECHHBIMHU MTapamMeTpaMmu?

23.UT0 Takoe KBAJpPAaTUYHBIM KOHEUHBIM »3jeMeHT? B uéMm otinume OoT
JMHEUHOTO?

24.YTo Takoe MaTeMaTU4eCcKas MOJEIb CUCTEMBI?

25.410 Takoe MaTpuIa KECTKOCTH 3a]1aun?

26. YTo Takoe MaTpuIla )KECTKOCTA CUCTEMBI?

S



27. Y10 Takoe nocrmnpoueccop?
28.Yto Takoe mpernporueccop?
29.Yto Takoe pemarenb?

9. q)OHIl OLCHOYHbBIX CPEACTB AJIHA IIPOBECACHUA HpOMe)I(yTO‘IHOﬁ arTrecranmmn
Oﬁy‘lalOH_lI/IXCﬂ o AMCIUIIJINHE

9.1. MacnopT ¢GoHIA OLIEHOYHBIX CPEICTB

Ne i/

KonTposmpyembie
pa3jaeJibl (TeMbl)
AUCIHHUILIHHBI

Kon
KOHTPOJHMPYeMOu
KOMIIETEHIIUHN
(WM ee 4yacTm)

HauMenoBanue
OLICHOYHOI'0
cpeacrsa

TeopeTnueckre OCHOBBI
MOJICTUPOBAHUS CUCTEM C
COCPENOTOYECHHBIMU
rnapameTpaMu. 3HaKOMCTBO
¢ uHTepPeiicom
MPOTPaMMHOTO
oOecrieueHus JjIst
CXEMHOT'0 MOJICIIMPOBAHMSI

[1K-3

IIT1

Tpenunr padotsl ¢ CAE-
cucrteMoi. BeimmoHenue
MOCTPOEHUS
MaTEMaTUYECKOU MOJIEIIN
U €€ pelIeHue
YHUCJICHHBIMUA METOIaMH

[1K-3

[T 2

TeopeTnueckre OCHOBBI
BBIUMCIIUTEIbHOMN
MEXAaHUKU

Wurepdeiic
IPOrPpaMMHOTO
oOecrieueHus i
pPacyETOB ¢
ucroas3oBanuemM MKO

[1K-3

I1T 3

IToaroroBka
MaTeMaTUUeCKON MOJIEIIN
IJIA pacuyéra

I1K-3

[IpoBepsiemoe
3aJIaHue
«ABTOMAaTH3aIIUA
pa3paboTKu
TEXHOJOTUYECKUX
MIPOIIECCOB
HM3TrOTOBJICHHUS
n3nenun», [1T 4

12




CrauuoHapHbIN TETIOBOM [TIposepsemoe
aHamu3 3a/1aHUE
CraTtnueckuii «ABTOMAaTH3AIUA
KOHCTPYKIIMOHHBIN aHaJN3 pa3paboTKu

5 AHanu3 cBOOOIHBIX K-3 TEXHOJOTHYECKUX
MEXaHHUYECKUX KOoJeOaHun MPOLIECCOB
AJIEMEHTa M3TOTOBJICHUS
TEXHOJIOTHYECKOMN m3aenminy, [1T-5
CUCTEMBI (MOJIaJIbHBIN
aHaJIn3)

9.2. TunoBble KOHTPOJIbHBIE 32IaHUS] WJIH HHbIE MATEPHUAJIbl, HEOOX0AUMbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapakTepu3yuux 3Tanbl GopMUpoOBaHHUS KOMIIETEHI[UI B Ipolecce
0CBOCHHUSA 00pa30BaTeILHOM MPOrPaAMMbI

IIpome:kyTOYHBIE TECTHI
9.2.1. Tunosoe 3aganue. Tecr.

3apaHue Neo1

Urto aBnsieTcsa pe3yabTaTOM MPOEKTUPOBAHUS?

BbibepuTe oguH 13 4 BapnaHTOB OTBETa:
1) - [TapameTpudeckast MOACIb H3ACITUS
2) - OmnbITHBIN 00pasery

- Kowmruiekr JIOKYMEHTAIVH, CoJZIepKaITUM CBeJICHUA N
M3TOTOBJICHUS] OOBEKTA B 3aIaHHBIX YCIOBHUAX

4) - Texuundeckoe 3aganue

3apaHue Ne2
JlaiiTe onpeneneHne MOHATHIO «IIPOCKTUPOBAHUE).
Beibepute oavH u3 4 BapMaHTOB OTBETA:
[IpeoOpa3zoBaHHe OKpYKAIOIIETO MHpa C LEJIbI0 TOJy4YeHHUs
MaTepHaITbHBIX 00HEKTOB
- Coznanue, npeoOpa3zoBaHUE U MPEJCTABICHUE B MPUHATON (popme

2) oOpa3a erie He

CYIIIECTBYIOIIEr0 00bEKTa
- [IpencraBnenue B ceruanbHoOl popme 00bEKTOB HHKEHEPHOTO

Ha3HAYEHUS

COSI[aHI/IC MOACIIN (bI/ISI/I‘IGECKOFO 06’LGKT8,, KOTOpas OoTpaxacTt
HCKOTOPBIC HHTCPCCYIOIUEC UCCICAOBATCIIA CBOICTBA 00BEKTA
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3apaHue Ne3

Kak Ha3bIBaroTCs 1Ba BUJIa MPOESKTUPOBAHUSA ¢ IpuMeHeHrneM DBM?

BbibepuTe oauH 13 4 BapuaHTOB OTBETA:
ABTOMAaTH3UPOBAHHOE U ABTOMATHYECKOE
ABTOHOMHOE U MTOJTyaBTOHOMHOE
HmuTanmonnoe u pu3nyeckoe
MaTteMaTnyeckoe 1 TBEPAOTEIbHOE

3apaHue N4

YTO moHMMAETCS MOJI CBOMCTBOM OTKPBITOCTU CUCTEM?

BbibepuTe oavH 13 4 BapmaHTOB OTBETA:
OTKpBITOCTB moApasyMeBacT OIIPCACICHHOCTD BCCX CYIICCTBYIOIIUX
OJIOKOB U CBSI3€H MEXIYy HUMU

OTKpBITOCTh MOAPA3YMEBAET HAJIUYHME B CHCTEME OOJBIIOr0 YHCIIA
CJIO’KHBIX CBA3EH MEXIy OJI0KaMu

OTKpBITOCTH MOAPA3yMEBAET BBIJICJICHUE B CUCTEME MHTEp(eiicHON
4acTH, 00ECIEeUnBarOIIel CONpsHKEHUE ¢ APYTMMH CUCTEMAaMH WIIU
IOJICHCTEMaMH

OTKpBITOCTh TOAPAa3yMEBACT BBIJICIICHHE B CHUCTEME OJIOKOB,
OCYIIECTBIISIOIIMX KOHTPOJIb BHEIIHUX BO3/IEUCTBUI

3apaHue Ne5

B cocraB mammnocTpoutenbHbix CAIIP BXoasaT cuctemsl

Bb|6ep|/|Te HECKOJIbKO 13 4 BapuaHTOB OTBETA.

CAD
CAM
CAE
CASE

3apaHue Ne6

Yro takoe cucrembl CAE (Computer Aided Engineering)?

BbibepuTe oauH 13 4 BapuaHTOB OTBETa:
CAIIP o06111ero ManmHOCTPOCHUS
CAIIP pyHKIIMOHAIBHOTO TPOEKTUPOBAHMUS
CAIIP pa3paboTKu ¥ COPOBOXKICHUS IPOrPAMMHOI0 00eCIIeUeHUsI

CAIIP ynpaBneHust TPOEKTHBIMU JTaHHBIMU

3apaHue Ne7

Yro rakoe cuctembsl CAM (Computer Aided Manufacturing)?

1)

Bbi6epute oMH 13 4 BapnaHTOB OTBETA:

CAIIP o611ero ManmHOCTPOCHHS
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2) - CAIIP ¢pyHKIIMOHAIBHOTO TPOESKTUPOBAHUS
3) - CAITIP pa3paboTKu ¥ CONPOBOKAECHUS IPOrPAMMHOTO 0OeCTIeUeHUsI

4) - CAIIP ynpaBieHus MPOEKTHBIMHU TaHHBIMHU

3apaHue Ne8
Yro takoe cucrembl SCM (Supply Chain Management)?

BbibepuTe oauH 13 4 BapnaHTOB OTBETa:
1) - CucTeMbl MJIAHUPOBAHUS U YIIPABJICHUS PEANPUITHEM
2) - Cucrema ynpaBieHuUs: B3aUMOOTHOIICHUSIMU € 3aKa3YMKaMH1

- Cucrema mji1 HENOCPEICTBEHHOIO MPOrPaMMHOIO YIPAaBICHUS
TEXHOJIOTMYECKUM 000PYIOBaHUEM

4) - Cucremsl yrpaBieHUs LIENOYKAMU ITOCTABOK

3apaHue Ne9
Yro takoe cucrembl ERP (Enterprise Resource Planning)?

BbibepuTe oauH 13 4 BapuaHToOB OTBETA:
1) - CucTeMbl yripaBJICHHS [IENOYKAMH ITOCTABOK
2) - CucTeMbl INIAaHUPOBAHUS U YIIPABICHUS NPEANPUITUEM

- Cucrembl 11 HENOCPEACTBEHHOIO IPOTPAMMHOIO  YIPABIICHUS
TEXHOJIOTHYECKUM 000pyAOBaHUEM

CucTteMsl 7151 BBIMOJIHEHUS TUCTIETYEPCKUX (YHKIUN U pa3paboTKu
[1O nu1st BCTpOEHHOTO 000PYI0BaHUS

3apaHue Ne10
Yro takoe cucrembl CRM (Customer Requirement Management)?

BbibepuTte oanH 13 4 BapuaHToOB OTBeTa:
) - Cucremsl, peliarie MapKkeTUHTOBbIC 3aa4l
) - Cucremsl yripaBieHUs LIENOYKAMU ITOCTABOK
3) - Cucrema yrnpaBjeHHUs] B3aUMOOTHOIIICHUSMHU C 3aKa34YuKaMU
)

- CucTeMbl IJIAaHUPOBAHUS U YIIPABICHUS PEANPUITHEM

3apaHue Nei1
Yro takoe cucrembl S&SM (Sales and Service Management)?
BeibepuTte oavH 13 4 BapmaHTOB OTBETA:
- Cucrtembl JU1sl BBIIOJHEHUS TUCTIETYEPCKUX (DYHKIMM U pa3paboTKu
[1O my1st BCTpOGHHOTO 000PYI0BAHUS

2) - CucTeMbl yripaBiIeHHs [IENOYKAMH IMOCTABOK
3) - CucTeMsl, pelaroiye MapKeTHHIOBBIE 33/1a41
4) - CucTeMbl INTAaHUPOBAHUS U YIIPABIICHUS NPEANPUITUEM

3apaHue Ne12
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Yro takoe cuctemsl SCADA (Supervisory Control and Data Acquisition)?

Bbibepute oanH 13 4 BapnaHTOB OTBETA:

- Cuctembl JUIs BBITIOJHEHUS TUCTIETYEPCKUX QYHKIMM U pa3paboTKu
[1O nu1st BCTpOEHHOTO 000PYI0BaHUS

2) - CucreMmsl yrpaBiaeHuUs HENOYKaMU IIOCTaBOK
3) - CucreMbl INIAHUPOBAHUS U YIIPABIEHUS NPEANPUATHEM
4) - Cucrtemsl, pelaronme MapKkeTUHIOBBIE 33/1a41

3apaHue Ne13
Yro takoe cucrembl CNC (Computer Numerical Control)?

Beibepute ogvH u3 4 BapmaHTOB OTBETA:

- Cucrema mJi1 HENMOCPEICTBEHHOIO MPOrPaMMHOIO  YIPAaBICHUS
TEXHOJOTMYECKUM 000pYI0BaHUEM

- Cucremsl U1 BBIIOJHEHUS TUCTIETYEPCKUX (DYHKIMM U pa3pabOTKu

2)
[1O mu1st BCTpOGHHOTO 000PYI0BAHUS
3) - Cucremsl yrpaBieHUs LIENOYKAMU ITOCTABOK
4) - Cucremsl INIAHUPOBAHUS U YIIPABICHUS TPEAITPUATUEM

3apaHue Ne14
B xaxom roay cozmana komnanus ACKOH (www.ascon.ru)?

3anuwuTte Yncno:
1) OTteeT: -

3apaHue Ne15
Haiite onpenenenue CALS-TexHonmOTMN.

Bbibepute onH 13 4 BapnaHTOB OTBETA:

KoMmiekc mporpamMHBIX  CpEACTB, MPEAHA3HAYEHHBIX  JUIS
1) - CO3JIaHus, BEJICHHUS M COBMECTHOI'O HCIOJb30BaHUS 0a3 JTaHHBIX
MHOTHMHU ITOJIb30BaTEISIMU

Texnonorus KOMILIEKCHOU KOMITBIOTEPU3AIUU chep
MIPOMBIIJICHHOTO TMPOW3BOJACTBA, I€Jb KOTOPOM — yHH(UKAIUS U
CTaHJapTU3alus crerudUuKauil TPOMBIIIJICHHOW MPOAYKIIUA Ha
BCEX ATanax €€ )XKM3HEHHOTO IHUKJIa

- Komrneke Tabmuil JaHHbIX, CTPYKTYPHPOBAHHBIX TI0 OMPEACIICHHON
MOJEIN

- CoBokynHocTh  ctaHmaptoB (mox  Homepom ISO  10303),
4) ONPEAETAIOUINX cpeacTna ONUCaHUI (MoeIMpoBaHMS)
MIPOMBIILICHHBIX U3/ICJTUN Ha BCEX CTAUSIX KU3HEHHOTO UK

IIpouenypa oneHuBaHUs
KoMmbroTepHOe TeCTUpOBaHKE 110 OAHKY TECTOBBIX 33/IaHUH.
Kpurepuu onenku:

16



[TpaBUIBHBIN OTBET HA OAMH BOMIPOC OLIEHUBAETCS B OAMH OAJLIL.

KomuuectBo Oamnos cymmupyetcs. B mporecce mpoxoskIeHus Kypca CTYASHT
MO3KeT HabpaTh

(max 70 6amioB).

» KoMiuiekr 3ajanuii sl 3aIaHU IPOBEPAEMbIX BPYYHY IO

Tema: «cABTOMaTH3aIMs Pa3pa00TKH TEXHOJIOTHYECKHUX MPOLECCOB
HU3rOTOBJICHUS U3AETHID)

Bapuant 1

o s o
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N BE_lEI/IaHT_3O

1. Heasn 3anaTusi: GOpMUPOBAHUE MPAKTUUECKUX HABBIKOB co3manusi CAD-
MOJICNIU U3JIeNus Ha 6a3e pa3IuYHbIX BAPUAHTOB MOJICITMPOBAHUS.

2. AJITOPUTM BBINIOJTHEHHSI IPAKTHYECKOT0 32 IaHUsI

1. BeiOpath u3enue 1mo BapuaHry.

2. Co3ngate CAD-mMomens u3nenus Ha 0a3e ornepaiuy BRITATUBAHUS
3. Cozgate CAD-Momens u3enus Ha 0a3e onepanuii BpameHus 1
MPOTATUBAHUS 110 CEUYCHUSIM

4. Coznats CAD-Moz€enb U3/1e1sl Ha OCHOBE MOBEPXHOCTHOTO
MOJICTTUPOBAHUS

5. Coznmate CAD-Momens uznenus Ha 0a3e crpareruit 3D cMemieHus.
[IpencTaBuTh pe3yabTaThl MOJACIUPOBAHHS.

3. Oxunaemblii (e) pesyabtat (b1): CAD-momeny u3aenuii B COOTBETCTBUU C
BBIJITAHHBIM BapUAHTOM 3aJIaHMUS.

IIpouenypa oneHuBaHUs
[IpoBepka COOTBETCTBHUS PE3YyJIbTATOB MPAKTUUECKON pabOThI 0KUTAEMOMY
pe3yJIbTaTy B COOTBETCTBUU C KPUTEPUSIMHU OIICHKHU.

Kpurepuu ouenku:
- OIIEHKA «3a4TEHO0» BBICTABIISCTCS CTYICHTY, €CJIA MMPAKTUUECKHE PAOOThHI

BBITIOJTHEHBI B TTIOJTHOM 00hEME B COOTBETCTBHUH C 33JJaHUEM, HE COJICPKUT
CEPhE3HBIX OMMUOOK U OTKIOHCHHI;
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- OIICHKA «HE 3a4YTE€HO» BBICTABIISIETCS CTYACHTY, €CJIM IPAKTUIECKHUE PaOOTHI
BBITIOJTHEHBI HE B IIOJTHOM 00hEME, HE COOTBETCTBYET 3aJaHHIO, COTCPIKUT
CEphE3HBIC ONMMUOKN U OTKJIOHCHHSI.
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10. OoOpa3oBaTe/bHbIE TEXHOJOTMH W MeTOAUYECKHEe YKA3aHHUS IO
OCBOCHHUIO IMCIHUILIMHBI (Y4eOHOT0 Kypca)

B mporecce u3ydeHUs TUCHUTUIMHBI UCIIONIB3YeTCsS METOJT JUCTAHITMOHHOTO
oOy4JeHwUS.

[Tpr TOATOTOBKE K OTBETaM Ha TECThI IO TEMaM Kypca WM BBIIOJHCHHIO
TUTIOBBIX 33JJaHUH CTYJIEHTY HEOOXOAMMO TIHIATEILHO HW3YYHUThH IpEIaracMyro
JMTEPaTypy, HOPMATUBHBIC PABOBBIC AKThI, YUCOHBIN MaTepHall.

CTyIeHT CcaMOCTOSITEIbHO paboTaeT C JOIMOJHUTEIBPHOH W OCHOBHOM
JIMTEPaTypOi, HOPMATUBHBIMH aKTaMH, HHTEPHET-PECYpCaMHu.

[lpy wW3yYeHUM AUCHUIUIUHBI HEOOXOJUMO H3YYHTh MAaTCpUANIbl TEM,
BBITIOJTHUTh COOTBETCTBYIONIUE TeCThL. [IpuM HEOOXOAMMOCTH 3a1aTh BOIPOCHI
IIpEeroaaBarelio B hopyme.

[Tocne m3yueHust Kypca BBITOJIHUTH UTOTOBBIH TECT.

PasmecTuTh Ha JUYHON CTpaHUWIIC Kypca BBINIOJIHEHHBIC 33 aHWS
IIPAKTUKyMa ISl IIPOBEPKH TPEIO1aBaTEIICM.
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11. YueOHO-MeTOAUYECKOE O0ecTiedyeHUue TUCUUILIMHBI (Y4eOHOT0 Kypca)

11.1. Ob6s13aTe/IbHAS JINTEPATYPA

Ne
n/n

bubéanorpaguyeckoe onucanmue

Tun (yueOHuK, yueOHOe
nocooue, y4eoHo-
MeToaH4YecKoe mocodoue,
NPAKTHUKYM, JIP.)

Koaun4yecTBO B
ouoJIHOTEeKE

I'ymepon A. M.

MaremMaTHueCcKoe MOJICIIUPOBAHHE
XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB
[DnexTpoHHBIH pecypc] : yuebd. mocodue
/ A. M. I'ymepos. - 13a. 2-e, nepepad. -
Cankrt-IlerepOypr : Jlans, 2014. - 176 c.
. WI. - (Y4eOHUKH JIJIS BY30B.
CrneuunanbHas autepatypa). - ISBN 978-
5-8114-1533-5.

yuebHoe rmocobue

9BC "Jlaup"

MaremaTnueckoe MOJAETUPOBAHUE
(U3UKO-XMMHUYECKUX TPOIIECCOB B
cpene Comsol Multiphysics

5.2 [DnexTpoHHBIH pecypc] : yueb.
nocodue / A. B. KoBanenko [u ap.]. -
Cankrt-IlerepOypr : Jlans, 2017. - 228 c.
. WL - (Y4eOHUKH U1 BY30B.
CrnenmanbsHast muteparypa). - ISBN 978-
5-8114-2512-9.

yuebHoe nocobue

9BC "Jlaup"

11.2. lonoaHuTebHAS JIUTEPATYPA U YueOHbIe MaTepHAJIbI (AyaHO-,
BHM/1€0TI0CO0MS U JIP.)

Tun (yueOHuk, yueoHoe
nocooue, yueoOHo-
No KoauuecTBO B
Buobauorpaguueckoe onucanue MeToau4YecKoe mocodoue,
n/n onodanorexe
NPaKTHUKYM, ay10-,
BU/1€0NI0CO0OMS U P.)
I'ony6esa H. B.
MaremaTHuecKkoe MOJICIIMPOBAHUE CUCTEM U
poLEeccoB [ DNEKTPOHHBIN pecypc] :
1. [yaebHOe ocobue] / H. B. 'omy6Gesa. - y4eOHUK OBC "Jlanp"
Cankt-ITerepOypr : Jlans, 2013. - 192 ¢. :
Wil - (YueOHuku ans By30oB. CrenpanbHas
auteparypa). - ISBN 978-5-8114-1424-6.
COI'ZTACOBAHO
JupexTop HayyHON OMOIMOTEKH A.M. AcaeBa

20 1.

(noonucy)

(U.0. Damunus)
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11.3. IlepeyeHn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM
cetu ""Unrtepuer"

1. Google Scholar — mouckoBasi cucrema 1o HaydHOW JMTeparype. Bkirouaer crartbu
KPYIHBIX HAaYYHBIX H3/1aTEIbCTB, QpXUBbI MPETPUHTOB, MyOJIMKAIIMA HA CaliTaX YHUBEPCUTETOB,
HAYYHBIX OOILIECTB M JPYruX Hay4HbIX opranu3anuid. et craTb, B TOM YUCIIE U Ha PYCCKOM
a3pike. UTO HE MalOBa)KHO, PACCUMTHIBAET MHACKC LMUTUPOBAHMS MYyOJUKALUMNA U TO3BOJSET
HaXOJIUTh CTAaThH, COJIEPIKAIIME CCHIIIKM HA T€, YTO YK€ HalICHBI.

2. Poccuiickas rocynapctBernas oubmmoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Nadopmanmonnas cucrema "EnuHoe OkHO gocTyna K oOpa3oBaTelbHBIM pecypcam"
co3mana 1mo 3aka3zy denepaqbHOTO areHTcTBa Mo obOpazoanuio B 2005-2006 rr. Ha manHbII
nepuona B Ob yxe cobpano 6osee 11 Thic. yueOHBIX MaTepuaaoB pa3audHbIX By30B Poccun. B
OK — 6onee 30 TrIc. onmcanwmid, a Tak ke ecth "[Toccapuit” u paszgen "Cucrema HOBOCTEH" 1O
HA3BaHHOM TeMaTHKe. OTO YHHUKAJIbHBI 00pa3oBaTeNbHBIII MPOEKT B PYCCKOS3BIYHOM

WNurepnere. IlosHBIA OOCTyn KO BCEM pecypcaM, BKIIOYAs IIOJHOTEKCTOBBIE MaTEpHAJIbI

OMONIHMOTEeKH, TPEIOCTaBISICTCS  BCEM  ITOJb30BATEIsIM B CBOOOJHOM  PEKUME  —
http://window.edu.ru.
4. UntepHer-Oubnuoreka oOpa3oBaTeIbHBIX  HW3JIaHWM, B  KOTOpPOH  COOpaHbI

JJICKTPOHHBIC YYCOHUKH, CIIPABOYHBIC W y4eOHBIC MOCOOHUS. YIOOHBIA MOWCK MO KITFOYECBBIM

CJIOBaM, OTJEJIbHBIM TEMAM U OTPACIAM 3HAHUS — h'['[DZ//WWW.edU"b.I’U

11.4. IlepeyeHb NPOrPaAaMMHOI0 0OeceYeHus!

Ne HaumenoBanmue I1O KouunyecTBo PexBu3uTHI 10r0BOpa (1aTA,
n/n JIMLEH3 U HOMeEp, CPOK JIeiiCTBHA)
1 Windows: noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHS — OECCPOUHO;
Acdmc KOHTpakT Ne 1653 ot
14.12.2018, cpok neiicTBus —
OeCcCpOYHO
2 Office Standard:

Office Stdandard 2013 Russian OLP KOHTpakT Ne 690 ot

NL AcademicEdition 19.05.2015, cpoxk mercTBHS —
OeccpovyHO

Office Stdandard 2016 Russian OLP

NL AcademicEdition noroop Ne 757 ot 04.07.2018,
CPOK JeHCTBHS — OECCPOUHO

Office Stdandard 2016 Russian OLP

NL AcademicEdition KOHTpakT Ne 727 ot
20.07.2016, cpok neiicTBus —
OeccpoyuHo

3. KOMITAC-3D v 18 250 koHTpakT Ne 1198 ot
(ITpoexTupoBanue u 18.11.2019, cpox neicTBUS —
KOHCTPYHpPOBaHUE B O6eccpouHo
MAIIMHOCTPOCHHH )

4, Mirapolis Human Capital JUIICH3UOHHBIHN 10TOBOp Ne
Management 42/02/22-K ot 02.02.2022,

CPOK JEUCTBUA — 10
31.08.2022
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11.5.

Onucanue MaTrepHaJIbHO-TEXHHYECKON 0a3bl,

OCYLIeCTBJIEHHs 00Pa30BaTEJIbHOI0 NMPOLECca MO JUCHUILIHHE (MOIYJII0)

HE00X0AMMOM 1151

n/n

HaumeHoBaHue
000py10BAHHBIX
Y4eOHbIX
KA0HHETOB,
Jadoparopuid,
MaCTepPCKUX U Ap.
00bEKTOB ISl
NMPoBeIeHUs
NPAKTHYECKUX U
J1a00paTOPHBIX
3aHATHI

Ilepeyenn
OCHOBHOI'O
o0opynoBaHus

DakTHYeCKUI aapec
Y4eOHbIX KAOUHETOB,
JaboparTopuii,
MAacCTepPCKHUX U Ap.

Iiomans, M2

KoJunuecTBo
MOCATOYHBIX MECT

AynmuTtopus BeO-
KOH(EPEHIIHA.
YyeOHast ayiuTopust
U1 IPOBEICHUS
BaHATHI JICKIHOHHOTO
Tumna. YuyeOHas
QyIUTOPUS IS
[MPOBEICHUS 3aHATUI
CEMHHApPCKOT0 THIIA.
YyeOHast ayuTopust
U1 KypCOBOTO
MPOCKTUPOBAHUS
(BBITIOJIHEHUS
KYpPCOBBIX paboT).
YyeOHast ayTuTopust
TSI IPOBEICHUS
IPYIIOBBIX U
WHTUBUTYTbHBIX
KOHCYJIbTALIUI
YyeOHast ayauTopust
TSl IPOBEICHUS
BaHATHI TEKYIIETO
KOHTPOJIS U
ITPOMEKYTOUHON
aTrTrectanuu. (YJIK-
807)

OKpaH
TEJICBU3UOHHBIMH,
[ITPMBI, IPOIKEKTOP
Ha IITaTUBE. CTOJI
MPEIOaBaTeNbCKUM,
CTYJIbsI
MpeToaBaTeNIbCKUE. ,
TpaHCIIAPaHT-
MepeTsHKKa,
CHUCTEMHBIH OJIOK .

445020, Camapckasioour., T.
TonbsaTTH, Y. benopycckas,
16 B

17,1

12

TTomerenue miis
CaMOCTOSITEILHOM
pabotsl cTtyaeHToB (I'-
401)

CTOBI, CTYIIBS,
KOMITEIOTEPBI

445020, r. TonpaTTH,
yi. benopycckas, 14

84,8

16

TTomerenue miis
CaMOCTOSITEILHOMI
paboThI
oOyuaroruxcst (C-
508)

Jlocka aynuropHas
(MeoBast), CTOJIBI
YUEHUYECKHUE, CTOJI
MpEenoIaBaTeIbCKUM,
CTYJbs, CTEH/IbI,

mrkadwl.

445020, r. TonpsTTH,
yi. Yiakosa, 58

34,1

10
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