MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHIS
POCCHIMCKOM ®EJEPALINN
benepaibHOE TOCYAPCTBEHHOE 00 KETHOE 00Pa30BaTEIBbHOE YUPEKICHNE
BBICIIIET0 00Opa30BaHuUs
«TOJBSITTUHCKUIN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B.08.01

(uHOeKkc oucyuniutbvl)

INPOI'PAMMA JUCHUITVIMHBI

I/IH}KeHepHaﬂ IIOATr0OTOBKA. I[BI/Il"aTeJ'II)HBIe YCTAaHOBKH 0eCUIOTHBIX MOOMIIBHBIX CHCTEM 1

(HaumeHo8aHUE OUCYUNTUHBL)

110 HAIIPpaBJICHUIO IIOATIOTOBKH (CHGHI/IaHLHOCTI/I)

13.03.03 DHepreTruueckoe MalIMHOCTPOEHUE

(K00 U HAUMEHOBAHUE HaANPAaseHUsi NO020MOo6KU, cneyuanbhocmu 6 coomsemcmeauu ¢ PI'OC BI10/ @T'OC BO)
I[BI/IFaTeJ'H)HI)IC YCTaHOBKH OECIIMIIOTHBIX MOOMIILHEIX CUCTEM

(HanpaenenHocms (npogunv)/cneyuanuzayus)

®dopma oOyueHuUs: OuHas
['on Habopa: 2026
O6mmas Tpygoemkocts: 1 3ET

Pacnpenenenne YaCoB NMPAKTUKH 110 CeMeCTpaM

Cemectp 1
B\,mem 3auer ¢ Hroro
U 3aHATHI .
| OLICHKOM

IIpomexxyTouHasl aTTecTamus 0,25 0,25
KonrTakrHas padbora 425 - 425
CamocTosgTennpHas padbora | 28 ' 28
Husie bopmel
Hroro i 36 i 36




Pabouas nporpamma cocrasiena Ha ocHoBanuu GI'OC BO u yueOHOTO 11aHA HATTPaBICHUS
noAroToBkH (crenuanbHocTH) 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

(KOO U HAUMEHOBAHUE HANPABILeHUs NOO20MOBKU, cneyuaibhocmu 6 coomeemcemeuu ¢ @T'OC BI10/ ®I'OC BO)

PeHeH3Hp0BaHHe paﬁoqeﬁ NnporpamMmmal JTHCHUIIJIMHBI:

OtcyTCTBYET

VYuebnas (pabouast) mporpamMmma ogo0peHa Ha 3acenanuu kadeapsl «IIpoekTupoBanue

Y DKCIUTyaTalusi aBTOMOOMIICH» (IPOTOKOJ 3acenanus No  OT «_ » 20 r.).
Penienzent

(0oa101cHOCIb, YYeHoe 38aHue, cmeneHy) (noonucw) (A.0. Pamunus)

«  » 20 1.

Cpok aeiicTBus padoueil nporpaMMbl IHCHHMILIMHBI 10 «01» cenTsiopst 2031 r.

HNudopmanus 00 akTyaanzanuu pado4eil nporpaMmbl AU CHUILIAHBI:

[TpoTokoun 3acenanus kagenpsl No. oT «_ » 20 T

YTBEPXIAIO

3aBenyrommii kapeapoit «IIpoekTUpoBaHUE U SKCIITyaTalys aBTOMOOUIIEID)

«_» 20 T A.B. bobposckuit
(noonuce) (HU.0. Damunus)




4. CTpyKTYypa N coepkaHue TUCHUILINHBI (Y1eOHOro kypca) UH:keHepHasi moAroToBKa. /[BuraresbHble yCTAHOBKH Oec-
NIWJIOTHBIX MOOWIBHBIX cucTeM 1

(Haumenosanue QUCYUNIUHbL (Y4ebHo20 Kypca))

Kypc nsydennst 1

Monyiib (pa3zen) Bun yueGHOM paGoTh! HanmenoBanue teM 3aHATUH (Y4eOHOM paboThI) | O06nem, 4.
BBenenune. OcHOBBI pabOTBl € COBPEMEHHBIMU IporpamMmamu  3D-
[IpakTuyeckas padota | MozenupoBanus. M3yuenue ¢ynkiuonana I10, moctpoeHue npocTeriux Mo 2,0
Monyns 1 nenei, mapamerpu3sanus. [loctpoerne 3D-Moaenu 1Mo YEPTEKY.
OCHOBBI PEBEPCUBHOrO MHKUHUPHUHTa. [locTpoenue 3D-Mozenu myTeM onud-|
[IpakTuyeckas pabora 2 PEBEP p P A y ¢ 2,0
POBKH peajibHOIO U3/IEIusl.
OcHOBBI pabOTHI C COBPEMEHHBIMU ITporpaMmamu 3D-monenuposanus. PaGora|
ITpakTrueckas padora 3 P P porp AP 3,5

co cOOpKaMu, 3aJIaHU€ COTPSIKEHUH, NCTIOJIb30BAaHNE KPETIEKHBIX U3ACIIUMN.

Crnenuduxa paboThl MHKEHEpAa B PaMKax MPAKTUYECKOTo IpoekTa. M3ydenu(
[pakTnueckas padora 4 TEXHUYECKUX TpeOOBaHMH, caMOCTOSTENbHOE (POPMUPOBAHME KOHIIETITA M371€ 2,5
aus (aeTanu).

[IpoeKTHpOBaHHE KaK KJIIOYEBass 4acTh IIPOEKTHON paboThl MHxkeHepa. Paspal
[IpakTuueckas pabora 5 6otka 3D-mMojenu u3nenus ¢ y4eToM 3aJaHHbIX TpeOOBaHUU U CPOPMUPOBAH 3,5
HOT'O KOHIIETITA.

OcHoBbl pa6othl ¢ CAE-ananuzoM. ITposenenne uQpPOBBIX UCIIBITAHUI MOITY-|

[TpakTryeckas pabota 6 . 2,5

YEeHHON MOJIENH Ha IPOYHOCTb.

OnrtuMusanys paspaboTanHol 3D-MOJIeIN U3IENNs C YUETOM JaHHBIX, MOIY-|
[TpakTuyeckas pabora 7 HUL pasp 5 A y A ’ y 3,0

YEHHBIX B X0J1€ IPOYHOCTHOTO aHAIIU3A.

[MocTpoenne cOOpKH, BKIFOUAIONIEH MOJIENH, HOTyYEHHBIE B XO/I€ BHITIOITHEHH|
[TpakTuyeckas pabota 8 p PKH, B eI, Toxy A 2,5

MpaKkTU4Yeckux padot 2 u 7.

OcnoBsl 3D-niporotunupoBanusi. Cozganue GU3NIECKOro MPOTOTUIIA 00BEKTA
I[IpakTuueckas pa6ora 9 9 . . 3,5

Ha OCHOBE €ro Iu(POBOI MOJENH IMyTeM MociorHoN 3D-neuarn.

OcHoBbl 3D-ckanupoBanus. OuudpoBKa NPOTOTHIIA, CO3AaHHOTO € MCIOIb30- |
[IpakTuueckas padora 10 P ungp P » €031 2,0

BaHueM 3D-neuvaru.

[TocTpoenue TOUHOM 1U(PoBOil Komuu, hopMUpoBaHKE HU(GPOBOrO ABOMHMKA|
[TpakTuueckas pabora 11 p unp » (bopmnp migp A 2,0

H3ICIIHSL.

[TpakTrueckas padora 12 |Bammmanms monydeHHoro m3aenusi. OlleHKa TeXHOJOTHYHOCTH KOHCTPYKIIMHL | 3,0




Moayiib (pa3ziel) Bua yueOHOM paboThI HavmenoBanue TeM 3aHsaTuii (yu4eOHO#N paboThl) O06neMm, u.
®OpPMUPOBAHKE BBIBOJOB O IPUMEHUMOCTH METOJOB MHKEHEPHOTO MOJIEIIH-|
POBaHMSI.
CamocTosTenbHas pabora | dopMUpOBaHHE OTYETA O PEAIU3ALMU MPOEKTa MO pa3paboTKe M3eNIus B| 3,75
(dbopMaTe mpe3eHTAINN.
Kontposb ' TectupoBanue. 0,25

Hroro:

36.0




5. O6pa3oBaTesibHbIE TEXHOJIOTUH

[Tpr 0OyuyeHHM CTYACHTOB HCIOJBL3YIOTCSA CIEIYIOIIME 00pa30BaTeIIbHBIC
TEXHOJIOTUH:

TexHONOTHs Pa3BUTHS KPUTHUSCKOTO MBIMUICHUS — OpraHU3aIus y4eOHOTro
npolecca, Mpyu KOTOPOM CTYACHTHI IPOBEPSIOT, aHAJIM3UPYIOT, Pa3BHBAIOT, IIpPH-
MEHSIOT THOJYYEHHYI0O MH(POPMAIMIO C IEJIbI0 Pa3BUTHsS KOTHUTHBHBIX YMEHHH U
HAaBBLIKOB.

WupopManoHHbIe TEXHOJIOIHH — CIIEIHAIBHBIC CIIOCOOBI, TPOrPaMMHBIC U
TEXHUYCCKUE CPEACTBA I pabOThI ¢ MH(pOPMAIIHEH.

TexHonoruss nMpoOAEMHOr0 OOyYeHHs — OpraHu3anus aKTHBHOM, CaMOCTOS-
TCJIIBHON JCATCIIBHOCTH CTYACHTOB II0 Pa3peIIeHUI0 CHTyaIHil, TPeOYIOIIHUX TBOP-
YECKOT'O OBJIQJICHUS 3HAHUSAMH, YMCHHUSIMHM, HaBBIKAMH, Pa3BUTHUEC MBICIUTEIBHBIX
CITOCOOHOCTEHA.

MHTepaKTHUBHBIC TEXHOJIOTUU — CIIOCOOBI aKTHUBU3AIMH ACATCIBHOCTH CYOh-
€KTOB B IPOIICCCE B3aUMOJICHCTBUS B TPYyIIaxX IPH BBITOJIHCHUHM MPAKTHYCCKUX
paboT, COPEBHOBAHUS MEXTy TPYIIIAMHU.

6. MeToaunueckue YKa3aHudA 110 OCBOCHUI0 JTHCIHUILIMHBI

MeToanyecKkue yKa3aHHs 10 BbINOJHEHHIO PAKTHYECKUX PadoT
[lens nmpakTrueckux padoT — GOPMHUPOBAHNUE MPAKTUIECKUX HABBHIKOB pado-
Thl UHKEHEPA y CTYJICHTOB.

Copeprxanue pabOThl: HA OCHOBE M3Y4YeHUsl y4eOHON M HAYYHOU JUTEpaTy-
Pl U TIPOBENICHUS MPAKTUUECKUX JEHCTBUU HCCIIENOBATh OCHOBHBIE MPOOJIEMBI U
BOIIPOCHI JICSATEIIBHOCTH WHXEHEPOB HA IPEANPUITAA U B HAYYHO- HCCIIENO0BaA-
TEJIbCKUX OPTraHU3alUsIX IIPU BBIIIOJHEHUN IPOECKTOB.

OT4eT Mo pe3ynbTaTaM BBIMOJHEHUS MPAKTUYECKOW PabOTHI MPOBOJUTCS B
WHTEPAKTUBHOU (hopMe B mpoliecce 00CYKIACHUSI Pe3yJIbTaTOB TPYIIILI U Mpernoja-
BATEJS HA «KPYTIIOM CTOJIEY.

OOBEeKTHBHASI CaMOOLICHKA 3HAHWM JaeT TOJUOK JajbHEHIIEMYy pPa3BUTHIO
aKTUBHOCTU CTYJCHTOB B y4eOHOM TIpollecce, y4eOHbIN MaTepHhall U3y4aeTcs KOM-
IJIEKCHO BO B3aUMOCBSI3U TEOPUH U NMTPAKTUUECKUX CUTYAIUU.

MeToauueckue yKa3aHus 10 NMPOBEJCHUIO CAMOCTOSATEILHOI padoThI

[{enpro camocTOSATEILHOM PAOOTHI SIBISIETCS AAJIbHEHIIIee N3yUYeHUE MaTepU-
aja U MOATOTOBKA K MPOMEXKYTOYHOM aTTectanuu U 3adeTy. Coliep:kaHue camo-
CTOSITENTbHOM paOOThI 3aKIH0YAETCS B U3YUCHUU YUEOHOM W HAyYHOU JINTEPATYPHI, B
UCCIIEIOBAHUM OCHOBHBIX MpPOOJIEeM M BOMPOCOB HM3ydyaeMou IUCHUIUIMHBI. Oc-
HOBHOW PEKOMEHIAIMEN SBIIETCS AHAIN3 OCHOBHBIX IIOJIOKEHUW U TEPMUHOJIO-
ruv U oopMIIeHHE M3YUYCHHOT'0 MaTepuajia B BUJE TEKCTOBOM mH(pOpMaIuu, Tao-
mui; U cxeM. [loAroroBka K BBIMOJTHEHHWIO MPAKTUYECKUX PAOOT HAJ MPOCKTOM
MpeArnoiaraeT U3yueHue TeOPETHUECKUX CBEICHHM, pa3padOTKy aJropuTMa €€ BbI-
MOJTHeHUSI ¥ 0opMITeHHE TabJIOHA OTYETA C U3YUYEHUEM KOHTPOJIBHBIX BOIIPOCOB.



7. OueHo4YHbIE CpeaCTBA

Kommekr 3aganuit 1yist mpakTUUECKUX padoT:

IIpakTnyeckoe 3ananue 1
Tema 3ansaTuss: «OcCHOBBI PabOTBI C COBPEMEHHBIMU MNporpamMmamu 3D-

MOJEIUPOBAHUS».
[Henp paboThl — MPUOOPECTH HABBIKU CO37aHus IpocTeimux 3D-moxaeneit B

CHUCTEME aBTOMAaTH3UpOoBaHHOTO MpoekTupoBanus « KOMITAC-3Dy.
IlepeueHb 3HaHUM U YMEHUU JUISl JOCTUXKEHUS LIEIIN:
— 3HaHus B obsnactu CAD-monenupoBanus,
— HaBBIKH co37aHusd npocrenmux 3D-Mozaeneit ¢ ucnosb3zoBanuem I10,
— ymMmenue padorats B «KKOMITAC-3Dy.
[IpakTrueckoe 3agaHue:

1. V3yunTb OCHOBHOU (DYHKIIMOHAJ CUCTEMbI aBTOMATU3UPOBAHHOTO MPOEKTHU-
poBaHus B pazaene «TBepmorenbHOEe MoAenupoBaHue». O3HAKOMUTHCS C
JIEPEBOM OIlepaliuii, 00JacThiO MJIOCKOCTEH, CO3JaHUEM CKH3a, T€OMETpUEH
U CIIoco0amMu e€e U3MEHEHHS.

2. Co3paTh NpOW3BOJNBHBIN 3CKW3 JE€Tald, MOCTPOUTHh MOJENb C MOMOIIBIO

GYyHKIUN «DJIEMEHT BbIJABIUBAHUSD.
3. OCylIeCTBATh PETAKTUPOBAHUE ICKU3A YEPE3 AEPEBO ONEPALIHI.
4. V3yuuTh (QyHKIMM MapaMeTpU3alUU, TOCTPOCHUE BCIIOMOTATENIbHBIX Mps-

MBIX.
5. IlocTpouTth MOZEINB MO NPEIIOKEHHOMY YEPTEKY C COONIONECHUEM yKa3aH-

HBIX Pa3MepoB.

Meroanueckue peKOMEHJalMHU 10 BBIMOJHEHUIO 3aJaHHs

— OOyuvarommcst u3y4 YHKIIMOHAN Tmporpammel 3D-
MO/ICIIUPOBAHUSI. aeTcst OazoBBIA ¢

— Mopgenupyercst cutya _ obyuyaromemycs HeoOXO0AUMO
nocrpouts 3D-mopemp 1, TP KOTOPOH
— OcyuiecTBisieTca Co3AaHle MOJIEIM B COOTBETCTBUU C 3aJlaHHBIMHU pa3-

MepaMH.
— BrimonHsercs npoBepka COOTBETCTBUSA IIOCTPOCHHON MOJIEIIA YEPTEKY.
OdopmiieHre pe3ynbTaToB MO MPAKTUYECKOMY 33JIaHUIO: PE3YNbTaThl MpPE-
cTaBlieHbl B BUe 3D-monenu, noctpoeHHoi B uzyuaemoit CAD-nporpamme.

IIpakTHyeckoe 3aganue 2
Tewma 3anaTrst: «OCHOBBI PEBEPCUBHOTO MHKHHUPHUHTAY.
enp paboTbl — mpuoOpecTu 0a30BbIe HABBIKM OCYIIECTBICHUST OOpaTHOTO

WHXXUHUPUHTA JCTaJIH.
IlepeueHb 3HaHUUM U YMEHUN U1l JOCTUXKEHUS LIEIIN:
— 3HaHus B oomactu CAD-moaenupoBaHus,
— HAaBBIKU MOJCIUPOBAHUS TBEPAOTEILHON T€OMETPUH,



— ymenue padbotath B «kKOMITAC-3Dy.



IIpakTnyeckoe 3ananue:
1. IIpousBectu U3MEpPEHUs pa3MEPOB IIPENOCTABICHHOM 1E€TAIN.
2. Onpenenutb MaTepual, MEXaHUYECKUE CBOMCTBA 00BEKTA.
3. Hoctpouts 3D-Mo€7b C COOMIOAEHUEM UMEIOLUXCS PA3MEPOB.
MeroanuecKkre peKOMEH/Ialliy MO0 BBIIOJHEHUIO 3aaHHS

— OOyyatommmcsi u3ydaercs crnenudpuka MOHITHS «OOpaTHBIM WHXKUHU-

PUHI» JeTajed MPUMEHUTEIbHO K MPOU3BOJACTBY TPAHCHOPTHBIX
CPEACTB.

— MogenmupyeTcsi cuTyanus, MpU KOTOPOM oOydaromeMmycs He0OXO0IUMO
MIPOU3BECTU PEBEPCUBHBIA MHXUHUPHUHT MPEJOCTABICHHOW NETalld Iy-
TeM CcO3JaHus HUPPOBOMN KONUU 00BEKTA.

OcymiecTBisIETCSl CO3JaHUE MOJEIH B COOTBETCTBUM C 3aIaHHBIMHU pa3-
MEpaMH.

— BrImonHseTCs IpoBEpKa COOTBETCTBUS TTOCTPOSHHOM MOJIEH peaTbHOMY
OOBEKTY.

OdopmineHne pe3yJapTaToB MO MPAKTUYECKOMY 3a/1aHUIO: PE3YJIbTaThl Mpe-
cTaBJIeHbI B BUAE 3D-monenu, moctpoeHHou B uzydaemoni CAD-nporpamme.

IIpakTnueckoe 3axanue 3
Tema 3anstus: «Iloctpoenue coopku B CAD-miporpamme.

[lens paboThl — MPUOOPECTH HABBIKU MOCTPOEHUSI COOPOK B CUCTEME aBTOMa-
TU3upoBaHHOrO npoekTupoBanus «K KOMITAC-3Dy.
IlepedyeHb 3HaHUN ¥ YMEHUU JUJIS1 JOCTHXKEHUS LIEIU:

— 3Hanus B oonactu CAD-monenupoBaHus,
— ymenue pabotath co coopkamu B «k KOMITAC-3Dy,

— HaBBIKU MOJEIIMPOBAHUSA TBEPIOTEILHON T€OMETPHH.
IIpakTyeckoe 3aganue:
1. U3yunts QyHKmu no3unuoHupyroumx conpsbkeHuit B « KOMITAC-3Dy:
COBIIAJCHUE, COOCHOCTD, NAPAJLIEIBHOCTD, IIEPIEHAUKYIIAPHOCT, HA PACCTOS-

HWH, TI0]1 YTJIOM, KaCaHUE, CHMMETPHSI, 3aBUCUMOE TTOJIOKECHUE.

2. Co3naTh COOPKY C MCMOJB30BaHUEM JI€TAlIel y3ia, MPeI0CTaBICHHBIX IMpe-
M0/1aBATEJIEM.

3. [IpuMeHUTH TO3UIMOHUPYIONINE COTPSHKEHUS B COOTBETCTBUH CO CIICIU(H-
KO COOpPOYHOTrO y37a.

MGTOI[I/I‘—IGCKI/IG PCKOMCHAAINHA I10 BBIIIOJIHCHHUIO 3aldaHU:I. KpaTKaH XapakKTe-
PUCTHUKA BBITOJIHACMBIX pa60T

— Mogenupyercs cuTyanus, pyd KOTOpPoW oOyyaromeMycsi HeoOX0IMMO
co3aaTh COOPKY C MMEIOIIIMMHUCS MOJICTISIMU U3ICTTHH.
— OcymecTBisieTcs co3janne COOPOYHOTO y3Ia.
— BrmonHsieTcs mpoBepka TPABUIBHOCTH TPUMEHEHHUS MO3UIIMOHUPYIO-
AX COMPSIKEHUM.
OdopmiieHre pe3ynbTaToB MO MPAKTUYECKOMY 3aJIaHUIO: PE3YNbTAaThl MPE-
CTaBJIEHBI B BUJI€ COOPKH, MOCTpOeHHOMU B n3yuaeMoit CAD-nporpamme.



IIpakTHuyeckoe 3axanue 4

Tema 3ansitus: «Crneunduka paOoThl MHKEHEpPA B paMKax MPaKTHUYECKOTO
IPOEKTAY.

Lenp pabOThI — MO3HAKOMHTHCS C CYITHOCTHIO pabOThI MH)KEHEpa KaK CIellu-
anucra B 00JacTH pa3pabOTKU MHXKEHEepHbIX pemeHuit Ha ocHoBe TT u T3; momy-
YUTH 00IIIee MpPEeCTaBIeHUe O cucTeMe (GYHKIIMOHUPOBAHUS WHKEHEPHOTO OT/eNa
MPEANPUATHSL.

[lepeuenp 3HaHUN U YMEHUN IJIs1 JOCTHKEHUS LIEIIU:

— 3HaHUSA B 00JIaCTU KOHCTPYKTOPCKOM JTOKYMEHTALIMH.

— HaBBIKM YTEHMS U ucnonas3oBanusa K/I.

— YMEHHE HCIOJIb30BaTh CHUCTEMHBIA MOAXOJ] C y4yeToM umeromeiics KJ|
s (popMHpPOBAHUS IIENIEBBIX MMapaMeTPOB MPHU MPOEKTUPOBAHUU H3[IE-
TSI
[IpakTuueckoe 3agaHue:
1. BbiOparh KeHC-POEKT Ha pa3pabOTKy M3EIus (1eTan).

2. OznakomuTthes ¢ K/ Ha pa3zpaboTky uznemnusi.
3. CamocrosTenbHO c(hOPMUPOBATH KOHLIETIT HHKEHEPHOTO PEIICHHUS.
4. TlpuMeHUTh CUCTEMHBIN OJIXO/ JIJIs1 UTOrOBOro popmupoBanus T3.
Meroandeckne peKOMEHIaly 10 BBINOJIHEHUIO 3a1aHusd. Kparkas xapakre-
PHUCTHUKA BBIOIHSAEMBIX padoT
— OOyuaronmmMces OCyIIECTBIISIETCS. BBIOOP KEHC-TIPOEeKTa (IomycTuMa padoTa B
Ipymnmax 10 5 4eloBEeK HaJ OJHUM KEHC-IIPOEKTOM B 3aBUCUMOCTH OT YHC-
JIEHHOTO cocTaBa y4ueOHOU rpyrrbl). [lepeueHb KeMc-MpoeKTOB Mpeaiaraet
[PENoJaBaTeab UCXOAS M3 aKTyaJbHOI'O CIIMCKAa IPOEKTOB, PEAIM3YEMBIX B
pamMKax AUCUUIUIMHBL [IpoekTsl MOryT mpezamnosnarate pa3paboTKy HNpOTOTH-
Ma TPaHCHOPTHOTO CPEACTBA, CAMOXOJHOW MAIlMHBI, KUT-KOMIUIEKTa U Ap.
Keiic-npoekTsl mpeanosaraoT pa3padOTKy OTIEIbHOM JeTanu s MpOTo-
THUIIA, CO3/JaBAEMOI0 B paMKax MPOEKTa.
— Ha ocHoBe nMermmxcs TEXHUYECKUX TpeOOBaHUN (POPMHUPYETCS] KOHLIENT
Oynyuiero uzaenaus (MpoeKTUPYEMOU JETalN ).
— Ilpu ¢popMupoBaHuu KOHIENTa OOYYarOIIMMCSI NMPUMEHSETCSI CHUCTEMHBIN
MOJAXO/.
8. YueOHo-MmeTOoaMueckoe W HHPOPMALMOHHOE oO0ecredyeHHe TUCHMILIMHBI
(yueOHOTO Kypca)

8.1. O0s3aTenbHas JIMTEPaTypa

No bubnnorpaduueckoe onvcanue Tun (yuebnuk, yueonoe no- | Komuuectso B
/I cobwue, yueOHO- OoubMoTeKe
METONYECKOE TI0CO0HE,

MIPaKTUKYM, JIp.)

1. |Bepesuna, E. B. ABTOMOOWIN: KOH-| YuebHoe nmocodue 9BC
CTPYKILMSI, TEOPUSL M pacyeT : yueOHOe «znanium.comy




nocobue / E.B. Bepesuna. — Mocksa |

NH®PA-M, 2024. — 320 c. — (Cpen-
Hee TpodeccnoHaabHoe 00pa3oBaHUe). -
ISBN 978-5-16-018271-1. - Tekct

3JIEKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/2138
503 (mara oOpamenwms: 17.02.2025). —
Pexxum nocTyna: 1mo moamnucke.

basnos, E. B. MogenupoBanue B cu-
creMme KOMITAC-3]/I. ba3oBblii ypoBEHb
. yueOHoe mocoouwe / E. B. basHOB. -
HoBocubupck : U3n-so HI'TY, 2020. -
88 c. - ISBN 978-5-7782-4193-0. -
Tekct anekTpoHHsii. -  URL:

https://znanium.com/catalog/product/18
66907 (nata obpamenus: 17.02.2025). —
Pexxum noctyna: nmo noamucke.

YyebHoe rmocodue

9BC
«znanium.compy

byntokun, A. M. OcHOBbI pa60Tocr10—.

COOHOCTH TEXHUYECKUX CHUCTEM : yueO-
Hoe mocobue / A. M. bymwokuH. -
MockBa ; Bouorga Nudpa-
WNuxenepus, 2024. - 268 c. - ISBN 978-
5-9729-1783-9. - TekcT : 3JIEKTPOHHBIH.
URL:

https://znanium.ru/catalog/product/2170
188 (mara oOpamenus: 12.02.2025). —

YuebHoe mocodue

5OBC
«znanium.comy

PexxuM mocTyna: mo moaIucKe.

8.2. lomosiHUTE/IbHAS JIUTEPATYPA M y4eOHbIe MaTepuaibl (ayauo-, BU-
aeonocoousa u ap.)

e (douna HayuyHoit Oubnuoreku TI'Y:

No bubnmnorpaduueckoe onucanue Tun (yuebuuk, yuebnoe no- | KonuuecTso B
o/ cobue, yueOHo- oubnmoreke
METOMYecKoe mocodue,
MPAKTUKYM, ayJAHO-, BU-
JIe0TIoco0us 1 ap.)
e Jpyrue GOH/bI:
Ne bubnmorpaduueckoe onncanue Tun (yueOHuUK, yueOHOE TI0- Mecto
/i cobue, yaeOHO- XpaHeHUs
METOINYECKOE TTOCcoOueE, (MeToguyecKui
MIPAKTUKYM, ayJIHO-, BH- KaOWHET Ka-

JIEOTIOCO0US U JIp.)

benpsl, TOpO-
ckue OmoImo-

TEKH U JIp.)



https://znanium.ru/catalog/product/2138
https://znanium.ru/catalog/product/2138
https://znanium.ru/catalog/product/2138
https://znanium.com/catalog/product/18
https://znanium.com/catalog/product/18
https://znanium.com/catalog/product/18
https://znanium.ru/catalog/product/2170188
https://znanium.ru/catalog/product/2170188
https://znanium.ru/catalog/product/2170188
https://znanium.ru/catalog/product/2170188

Ne bubnunorpaduueckoe onucanue | Tun (yueGHUK, yuaebHOE 110- MecTto
/i cobue, yueOHO- XpaHCHUS
METOAMYECKOE MMOCcOOue, (MeTouueckuit
NPaKTHKYM, ayJ1O0-, BU- KaOMHET Ka-
JIEOTIOCOOUS U JIp.) denpsl, ropo-
ckue Oubnmo-
TEKU U Jp.)
COI'JTACOBAHO
JlupexTop HaydyHOU OMOIMOTEKH
(noonucw) (U.0. @amunus)

« » 20 T
MII




8.3. IlepedeHr pecypcor MHGOPMALMOHHO-TEIEKOMMYHHKAMOHHOI

cetn ""UnTepHer"

CAIIP u rpajguka [D7AeKTpOHHBIN pecypc]|: MHOTONPEAMET. HAyd. KypH. —
OnekTpoH. kypH. — MockBa: OOO Kommnbrorepllpecc. —

K KypH.: http://www .sapr.ru/. Pexwum nocryna
FREEDOM COLLECTION (IlomHOoTeKkCTOBasI KOJUICKIIHS
xypHaioB Elsevier B.V.) - https://www.sciencedirect.com/ SICKTDOHHBIX

Nano Database - http://nano.nature.com/

Springer Materials - http://materials.springer.com/

Springer Nature Protocols and Methods -
https://experiments.springernature.com/sources/springer-protocols

zbMath - https://zbmath.org/

Springer ~ Nature  (IlomHOoTekcTOBaA  gosurekims ’KYPHAJIOB) -
https://www.springernature.com/gp/products

Springer eBooks (IlosiHOTEKCTOBasE KOJUIEKLMS JJEKTPO HHBIX KHHUT H37a-
tenbcTBa Springer Nature) - https://link.springer.com/

ORBIT INTELLIGENCE (TlarentHas 0asza KkoMmaHyy QUESTEL) -
http://www.orbit.com/

CSD-ENTERPRISE (ba3a nanapix kommanuu CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER) -
https://www.ccdc.cam.ac.uk/structures/

ELIBRARY.RU (onexktpoHHass OuOnMOTEKa HAy4HbIX MyOnIMKauui) -

http://elibrary.ru

8.4. IlepevyeHb NPOrpaMMHOro odecneYeHus

No HaumenoBanmue 11O . PekBH3UTHI 10roBopa (1aTa, HOMep,
N CPOK JeifiCTBHA)
1 | Windows: WinPro 10 RUS Upgrd | norosop Ne 757 ot 04.07.2018, cpox
OLP NL Acdmc JeNCcTBUS — OECCPOUHO; KOHTPAKT No
1653 ot 14.12.2018, cpok neicTBus —
0eccpoyHOo
2 | Office Standard: Office Stdandard | konTpakT Ne 690 ot 19.05.2015, cpok
2013 Russian OLP NL nercTBusl — 6eccpouHo goroBop Ne 757
AcademicEdition Office ot 04.07.2018, cpok aerictBust — Oec-
Stdandard 2016 Russian OLP NL | cpouno kontpakt Ne 727 ot 20.07.2016,
AcademicEdition Office CPOK JICUCTBUS — OECCPOUHO
Stdandard 2016 Russian OLP NL
AcademicEdition
3 | Siemens Digital Industries Soft- | cy6muuensuonnsii gorosop Ne 376 ot
ware (NXACADI100 + 24.02.2015, cpok nercTBUs - 6ECCPOUHO
NXACADI01)



http://www.sapr.ru/
http://www.sapr.ru/
http://www.sapr.ru/
https://www.sciencedirect.com/
http://nano.nature.com/
https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://experiments.springernature.com/sources/springer-protocols
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://experiments.springernature.com/sources/springer-protocols
https://www.springernature.com/gp/products
https://www.springernature.com/gp/products
https://www.springernature.com/gp/products
https://link.springer.com/
https://link.springer.com/
http://www.orbit.com/
https://link.springer.com/
http://www.orbit.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

No HaumenoBanue I10 PexkBU3UTHI 10r0OBOpa (1aTa, HOMeEP,
n%f CPOK JeHcTBHS)

4 ACKOH-Komnac Horosop 652/2014 ot 07.07.2014

5 Mirapolis Human Capital JUUEH3UOHHBIN goroBop Ne 614 ot

Management

20.06.2023, cpok aehcTBUSA — 10
31.12.2023 BKIIIOYUTEIHHO

8.5. Onncanne MarepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI ISl OCY-

IHeCTBJICHUA 06p330B3TeJIbHOI‘O npouoecca 1mo ITMCumIJInHe (MOIlyJIIO)

HanmenoBanue odopyao-
BAHHBIX Y4eOHbIX KaOuHe-
TOB, JJabopaTopuii, Ma-
CTEPCKUX U JIp. 00bEKTOB
IJISl MPOBEAeHNs MPAKTH-
YeCKHUX M J1a00paTOPHbIX
3aHATHI

Ilepeyens 0CHOBHOIO 000-
pPyAOBaHHSA

daxkTHYeCKHUil agpec
yueOHbIX Ka0OUHETOB,
Jabopartopuii, ma-
CTEPCKHUX U Jp.

ILnomaan, M2

KoanuecTBo
MOCAA0YHBIX

MecT

VYyeOHast ay tuTOpHs
JUI IPOBE/ICHUS 3aHsI-
THUW JIEKIIMOHHOT'O TUIIA.
Y4ueOHast ay TuTOpHS
JUI IPOBE/ICHUS 3aHsI-
TUIl CEMUHAPCKOTO TH-
na. YueOHast ay TuTOpHs
JUTSL KypCOBOTO TIPOEK-
TUPOBAHUS (BBINOJIHE-
HUS KypCOBBIX paloT).
VYyeOHas aynuropus
JUTSL IPOBENICHUS TPYII-
TIOBBIX U HHIIUBUIY-
QIBHBIX KOHCYJIbTAIHH.
VYyeOHnas aynuropus
JUISL IPOBE/ICHUS 3aHsI-
THI TEKYLIErO KOH-
TPOJIS U TIPOMEXKYTOY-
HOM aTTectamuu. (/I-
309)

Crounbl yyeHHYeCcKHe
JIBYXMECTHBIE (MOHO-
0JIOKH ), CTOJI TIpernoaa-
BaTEJNbCKUH, CTYJI IIpe-
IMOJaBaTCIILCKHIA,
9KpaH, J0CKa MEJIOoBasl,
MIPOIIECCOP, MPOEKTOP

445020 Camapckas
00J11acTh, I. Tomnb-
AaT1TH, L{eHTpans-

HBIN p-H, yi. beno-

pycckas, a.14r, /-
309

<
=~
~

D
(=)

VYyeOHast ay TuTOpHS
JUISI IPOBENICHNUS 3aHsI-
TUH JIEKIIMOHHOTO TUIIA.
VYyeOHast ay TuTOpHs
JUISI IPOBENICHNUS 3aHsI-
TUH CEMUHApPCKOT'O TH-
na. YueOHas ayTuTopus
JUIsL KypCOBOT'O ITPOEK-
TUPOBaHMS (BBIIOJTHE-
HUS KYPCOBBIX paboT).
VYuyeOHast ay TuTOpHs
JUISI IPOBENIEHUS TPyTI-
MOBBIX U UHJIUBUY-
QJIBbHBIX KOHCYJIbTAIUH.

Crounbl yueHHM4ECKHE
JIByXMeCTHbIE (MOHO-
OJI0KH) , CTOJI Mpenoa-
BaTeJIbCKHUH, JOCKa
ayuTopHas (MenoBas),
Kadenapa.

445020 Camapckas
001acTh, T. Tob-
a1TH, L{eHTpans-

HBI p-H, yiI. beno-
pycckas, a.14r, JI-
312

554

44




HaumenoBaHue o6opyo-
BaHHBIX Y4eOHBIX KaOuHe-

, dakTHYeCKHUIl aapec % o ¥
Ne TOB, J1a0opaTopHii, Ma- IlepeyeHs 0CHOBHOIO 000- | y4eOHbIX KAOUHETOB, 2 = E 5
o | CTEPCRUX M Ap. 00%eKTOR PYAOBaHuUs JaadopaTopuii, ma- = gz
AJIA MIPOBEACHUSA NPAKTH- CTepCKHX H p. g ; §
YeCKHX U J1a00paTOPHBIX = s 2
3AHATHIA = = =
YueOHas ay TuTOpHUS
JUTSL IPOBEJICHUSI 3aHs-
THUW TEKYILEro KOH-
TPOJIA U IPOMEXKYTOU-
HO# arTectanuu. (/-
312)
Komnerotepnsbiit kiace. | CToJbl yYeHUYECKHE 445020 Camapckas | 48,3 10
YyeOHas ayiuTopus oaHoMecTHbIe, CTOJbI o0racth, T. Tolb-
JUIS IPOBENICHUS 3aHA- | YICHHUYECKUC JABYX- sy, LlenTpans-
THI JICKIIMOHHOI'O THIIA. | MECTHEIE, DKPaH, Iepe- | HBIH p-H, yi1. berno-
Y4yeOHast ay TuTopus HOCHOM IIPOEKTOP, pycckas, 1.14r, JI-
JULSL IPOBEJICHHS 3aHSA- | KOMIIBIOTEPHI, CTYJIbS 301
THI CEMMHAPCKOTO TH- | yyenpueckue CTONIBI
na. Y4eOHast ayuropus MpenoaaBaTebCKUe,
AJI KypCOBOT'O IIPOCK- | nocka ayquropHast (Me-
TUPOBAHUS (BBIINOJIHE- noBas).
3 | HHA KypCOBBIX padoT).

Y4eOHast ay TuTOpHS
JUTSL IPOBEICHUS TPYII-
MIOBBIX U HHIUBUY-
QIBHBIX KOHCYJIBTALUN
VYyeOHnas ayuropus
JUISL IPOBE/ICHUS 3aHsI-
THW TEKYILEro KOH-
TPOJIS U IPOMEXKYTOYU-
HoM arTectanuu. (/-
301)




