MUWHUCTEPCTBO HAYKHN U BBICIHEI'O OBPA3OBAHUA
POCCHUIICKOU ®EJEPALINU
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«TompATTHHCKMI TOCY AAPCTBEHHBIN YHUBEPCUTET»

b1.B.08.07

(undexc oucyuniuHby)

IMPOI'PAMMA JUCHHUITJINHBI

WuxenepHas MOAr0TOBKA. [|BUTraTeNbHbIC YCTAHOBKU OECIMIIOTHBIX MOOMIIBHBIX CUCTEM 7

(Haumenoeanue OUCYUNIuHbsl)
110 HAIIPpaBJICHUIO IIOATOTOBKHU (CHeLII/IaJ'IBHOCTI/I)

13.03.03 DHepreTuueckoe MalIMHOCTPOEHUE

(K00 u HauMeHosaHue HanpaeieHusi N0020MoGKU, cheyuaivbHocmu 6 coomgemcmeuu ¢ @I'OC BIIO/ @I'OC BO)
HBI/IFaTeHLHLIC YCTAaHOBKHU OECIIMIOTHBIX MOOMIILHBIX CUCTEM

(HanpagiennoCG (NPOQUIG)7CIeuanu3ayis)

®dopma 00yueHus: OUHast
I'on Habopa: 2026
O6mas tpynoemkocts: 1 3ET

Pacnpeuenenne YaCoB NMIPAKTUKHU 110 CEMECTPaM

CemMecTn : 4 :
. ®opma koutpoas | 3auer ¢ | Hroro
W OIICHKOM
ITpoMexvyrouHad aTrecTranus 025 025
KonrakTHas pabora 525 | 525
CamocrosrensHadg pabora 27 L. 27
Hupie bopMbl ' I
Hroro : 36 : 36
4 )

AOKYMEHT MoarnmcAH
ANEKTPOHHOWM MOAMNNCBLIO

Ceptudumkar: SEFA74004CB3B6964CABE14F43BD07D3
Bnapeneu: bobposckui Anekcanap Buktoposuy
Hencteutenen: ¢ 02.09.2025 go 02.09.2026




Pabouas nmporpamma cocrasiena Ha ocHoBaHuM @I'OC BO u yuebHOro nijaHa HanpaBiIeHUs
noaroToBkH (crenuanbHocTH) 13.03.03 DHEpreTHyeckoe MaTHHOCTPOSHUE

(KOO u HaUMeHOBaHUEe HANPAGLEeHUs NO020MOBKY, cneyuaibhocmu 6 coomeemcmeuu ¢ @I'OC BIIO/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmabl ITMCIHUILJIMHBI

OtcyTcTBYyeT

VYuebnas (pabouast) mporpamma ogo0peHa Ha 3acenanuu kKageaps! «IIpoexTupoBanue

U DKCIUTyaTalus aBTOMOOMIIe» (MpOTOKoa 3acenanus Ne  oT «_ » 20 T.).
Penensenr
(00101CHOCMY, YUeHOe 36aHue, CNeneHy) (noonuce) (H.0. Pamunus)
«_» 20 T

Cpok aeiicTBus pado4eil NporpaMmsl M CUMILINHBI 10 «01» cenTsiopsi 2031 r.

Nudopmanus 06 akryaausanuu padoyeil mporpaMMbl JMCHUTIAHBI:

[Tporokoi 3acenanus kageapsl N oT «_ » 20 T

YTBEPXIAIO

3aBenyrommii kapeapoit «IIpoekTupoBaHUe U SKCILTyaTalHs ABTOMOOUIICH

« _» 20 T A.B. boGpoBckuit
(noonucy) (1.0. ©amunus)




4. CTpyKTypa M coaep:KaHue JTUCHUIUIHHBI (Y4eOHOro kypca) UH:keHepHasi MOATOTOBKA. /[BUrare/ibHbIe YCTAHOBKH Oec-
NUJIOTHBIX MOOMJIBHBIX CHCTEM 7

(Haumenosanue OucCyuUNIUHbL (YuebHo2o Kypca))

Kypc nzyuenus 1

Monvik (naznen) Bun vaeOHON haboThI HaumMeHORAHME TeM 3aHaTH (vaeGHOH DaGoThI) Q0BeM. U
Beenenune. OcHOBbI pabOTBl € COBPEMEHHBIMU IporpamMmamu  3D-
[IpakTrueckas padora 1 MozaenupoBanusa. M3yuenne pynknumonana [1O, mocTpoeHrne mpocTeUIUX MO 2,0
Monyis 1 nenei, napamerpusanus. IToctpoenne 3D-MoIenn IO YEPTEKY.
IMpaxTidcckas paboTa 2 OcHoBHI peBepcuBHOTO HHKUHUpHUHTA. [locTpoenue 3D-monenu mytem ouud- 2,0
POBKH pEaIbHOTO U3JIEIIHSI. :
OcHoBbI paboThI ¢ cOBpeMeHHBbIMU NTporpammamu 3D-MonenupoBanus. Padora 3,5

[IpakTuueckas padbota 3 . o
co cOOpKaMu, 3a/1aHue CONMPSDKEHHM, NCIIOJIb30BaHNE KPEISKHBIX M3/ICITHA.

Crenuguka paboThl MHKEHEPA B PAMKAX MPAKTHYECKOTO IpoekTa. M3ydenu|
[TpakTudeckas padbora 4 TEXHHUUYECKUX TpeOOBaHMI, caMOCTOsATENbHOE (HOPMHUPOBAHHE KOHIIETITA U3JIE 2,5
s (geTam).

[IpoekTHpOBaHKWE Kak KIIOYEBass 4acTh MPOEKTHOM paboThl MHkeHepa. Pasp|

[IpakTuueckas pabora 5 6otka 3D-Momenu u3nenus ¢ y4yeToMm 3aJaHHBIX TpeOoBaHuii u chopmupoBa 3,5
HOT'O KOHIIETITA.
OcHoBsl paboTel ¢ CAE-ananuzom. [IpoBeaenue nudpoBbIX UCTIBITAHUHN TTOTY- 2,5
[IpakTuyeckas pabora 6 LD POBEA wip Y ’
YEeHHOM MOJIEIHN Ha MPOYHOCTb.
Ontumusanus paspadoranHoit 3D-Moaenu u3aenusi ¢ y4eToM JaHHBIX, MMOJY- 3,0

[IpakTuyeckas pabora 7
YEHHBIX B X0JI€ IPOYHOCTHOTO aHAIN3A.

[TocTpoenne cOOpKHU, BKIIOYAONIEH MOJIEIH, MOTyYeHHbIE B X0/I€ BHIMOIHEHH |

MpaKTHYECKUX padort 2 u 7. 2,5

[IpakTuyeckas pabora 8

OcHoBbl 3D-miporotuniupoBanus. Co3aanne GU3NIECKOTO MPOTOTUTIA OOBEKTA 3,5

[IpakTuueckas padota 9 . N
Ha OCHOBE ero HU(POoBOi MOJeNU MyTeM MociaoiHol 3D-neuaT.

OcHoBbl 3D-ckanupoBanus. Ouu@ppoBKa MPOTOTHIA, CO3IAHHOTO ¢ UCIIOIB30-|

2.0
BaHueM 3D-neyaru. ’

[IpakTuueckas padora 10

[locTpoeHure ToUYHOH IUPPOBOIi Konuu, GOpMUPOBaHUE IU(YPOBOrO ABOMHUKA|

2,0
M3]1ENHs.

[IpakTuyeckas padora 11

HpaKTI/I‘{CCKaH pa60Ta 12 Banunanus IMOJYYCHHOI'O M3OCJIHA. OI_[eHKa TCXHOJOI'MYHOCTHU KOHCTPYKIHH. | 3,0




Monvak (naznen) Bun vyeOHOI DaOOTEI HayMeHORaHME TeM 3aHSTH (VaeGHONH DAGOTE) _ QOneM. u
dopMupoBaHHE BBHIBOJOB O NMPUMEHHUMOCTH METOJOB WH)KEHEPHOTO MOJIEIH-
pOBaHUs.
CamocTosTensHas pabora | dopMHpOBaHHE OTYETa O pPeaaM3allid IMPOEKTa MO pa3paboTKe W3Ieus B| 3.75
(bopmate npeseHTanuu.
KoHTpoJb TectupoBanue. 0,25

Hroro:

36.0




5. O0pa3oBare/ibHbIEe TEXHOJOTHH

[Tpu oOyuyeHHM CTYAEHTOB HMCHOJB3YIOTCS ClIeAyolnue o0pa3oBaTelIbHbIC
TEXHOJIOTUU:

TexHonorust pa3BUTHsI KPUTHUECKOTO MBIIUICHUS — OpraHU3alus y4eOHOro
nporiecca, Mpu KOTOPOM CTYACHTBHI MPOBEPSIIOT, aHAIM3UPYIOT, Pa3BUBAIOT, MpH-
MEHSIOT TOJYYCHHYI0O WH(GOpPMAIMIO C LENbI0 Pa3BUTHs KOTHUTUBHBIX YMEHUU U
HaBBIKOB.

HNudopmanoHHble TEXHOIOTHH — CIIEHUANIbHBIE CIIOCOOBI, MPOrPaMMHBIE U
TEXHUYECKUE CPEACTBA Uit paboThl C HH(pOpMaLUEH.

Texnonorust mpoOiIeMHOr0 OOyuYeHUsI — OpPraHU3alMsl aKTHUBHOM, CaMOCTOS-
TEJILHOW NIESATENFHOCTU CTYICHTOB MO Pa3pelICHUIO CUTYyalui, TPEOYIOUIMX TBOP-
YEeCKOro0 OBJIAJCHUS 3HAHUSIMH, YMEHHUSIMH, HaBbIKAMH, PA3BUTHUE MBICIUTEIBHBIX
CHOCOOHOCTEH.

WNHTepakTUBHBIE TEXHOJOTUU — CIOCOObI aKTUBU3ALUU JESATENBHOCTU CYyOb-
EKTOB B TPOIECCE B3aWMOJICUCTBUSA B TPyMNNax MPU BHIMOJHEHUH MPAKTHYECKUX
paboT, COpPEBHOBAHUS MEXY TPYIIIaMH.

6. MeToauueckue YKa3aHusA 110 OCBOCHUIO THCHMUILJIMHBI

MeToanyecKkue yKa3aHHs M0 BbINOJHEHUI0 MPAKTHYECKUX PadoT
[enp nmpakTHueckux paboT — GOpMHUPOBAHUE MPAKTHUECKUX HABBIKOB Pado-
Thl UHKEHEPA y CTYJICHTOB.

Coneprxanre paboOThl: HA OCHOBE M3Y4YCHHs Y4eOHOW W HAYyYHOH JIUTEpaTy-
pbl U TPOBEACHUS MPAKTUUECKUX JEUCTBUN HMCCIEAOBATH OCHOBHBIE MPOOJIEMBI U
BOIIPOCHI JICSITEIbHOCTH HWHXKEHEPOB Ha MPEANPUITHM U B HAYYHO- HCCIEAOBaA-
TEJbCKUX OPTaHU3AIUSAX MPU BBITTOJHEHUH TPOCKTOB.

Otuer mo pe3yJibTaTaMm BBHITIOJHEHUS MPAKTUYECKOW pPabOThl MPOBOIUTCS B
WHTEPAKTUBHOU (hopMe B mpoliecce 00CYXACHUsI pe3yJIbTaTOB IPYNIbl U Mpenojaa-
BATEJIS HA «KPYTJIOM CTOJIE».

OObeKTHBHAS CaMOOIIEHKAa 3HAHWKM J1aeT TOMYOK JaJIbHEUIIIEMY pPa3BUTHIO
AKTUBHOCTU CTYJICHTOB B Y4EOHOM Tpoliecce, YU4eOHBIM MaTepuanl U3y4daeTcss KOM-
IJIEKCHO BO B3aUMOCBSI3U TEOPUU U MPAKTUUECKUX CUTYALIUM.

MeToanueckue yKa3aHus 10 MPOBEAECHUIO CAMOCTOATEIbHON PadoThl

Llenpro camoCTOATEIBHOM pabOTHI ABIIAETCA JalbHENIIEE U3YyUEeHUE MATEePH-
aja W TOJArOTOBKAa K MPOMEXKYTOYHOM arrectanuu W 3adety. CojaepkaHHe camo-
CTOSITEJILHOM PabOThI 3aKTI0YAETCS B M3YYEHUU YUCOHOM M HAy4yHOH JUTEpaTyphl, B
HCCIICTOBAaHUM OCHOBHBIX MPOOJIEM M BOIMPOCOB H3ydaeMoOW IuCHMIUIMHBI. Oc-
HOBHOM PEKOMEHJAIMEN SIBJISIETCS AHAJIN3 OCHOBHBIX IOJIO)KEHUHW U TEPMHHOJO-
rui 1 oopMIIEHHE M3YYEHHOTO MaTepualia B BHJIE TEKCTOBOW mH(popMmanuu, Taod-
auiy u cxeM. [loaroroBka K BBITIOJIHEHUIO MPAKTUYECKUX PabOT HAJ MPOEKTOM
MpEANnoaracT n3yueHue TEOPETUUCCKUX CBEACHHM, pa3pabOTKy alropuTMa €€ BbI-
MOJTHEHUS U opopMIleHHe 111a0JI0HA OTYETa C U3YUYEHUEM KOHTPOJIBHBIX BOMPOCOB.



7. OueHo4YHbIE CPeCTBA

KoMruiekT 3aganuii 1151 TpakTHYeCKUuX padoT:

IIpakTuyeckoe 3aganue 1
Tema 3anstus: «OcHOBBI pabOTBI ¢ COBpPEMEHHBIMH Iporpammamu 3D-

MOJETUPOBAHUS.
[{enb paboOTHl — MPUOOPECTH HABBIKU CO37aHUs IpocTeimux 3D-moxaeneit B

CUCTEME aBTOMATU3HPOBAHHOTO ITpoekTupoBanus « KOMIIAC-3D».

Ilepeuenb 3HaHUN U YMEHUUN TSI JOCTH>KEHUS LIEIH:
— 3HaHug B obnactu CAD-MoaenvpoBanus,
— HaBBIKH CO3J1aHus npocreimux 3D-moaenen ¢ ucnonszoBanuem [10,

— yMmenue padorats B «KOMITAC-3Dy.
[IpakTHueckoe 3anaHue:
1. 3yunTh OCHOBHOHM (DYHKIIMOHAJI CUCTEMbBI aBTOMAaTU3HUPOBAHHOIO MPOEKTH-
poBaHusi B pasznene «TBepAOTenpHOE MOAECIUPOBaHUE». (O3HAKOMUTBCSA C
JE€pPEBOM OIlepalnii, 00JIaCThIO TNIOCKOCTEN, CO3/1aHUEM 3CKH3a, T€OMETPUEN U

crocobaMu ee N3MCHEHUS.
2. Co3math MPOU3BOJBHBIN 3CKH3 JAETald, MOCTPOUTH MOMAENbL C IMOMOIIBIO
GyHKIUU «DJIEMEHT BBITABIMBAHUS.
3. OcylecTBUTh PeAAaKTUPOBAHKUE ICKU3a YEPE3 JIEPEBO ONEPaALIHil.
4. V3yunuth (yHKIUU TapaMeTpU3alliy, MOCTPOCHUE BCIIOMOTATEIbHBIX MpSs-

MBIX.
5. IloctpouTth MOAEINE MO MPEIJIOKEHHOMY YEPTEXKY C COOJIIOJEHUEM YyKa3aH-

HBIX Pa3MepOB.
MeTtonnueckre peKOMEHJAUK 110 BBIITOJIHEHUIO 3a/1aHHUS

— Ooyuaromumes  n3yd YHKIMOHAJ IIPOrPaMMBI
aeTca Oa3 OBBI

3D-

MOACIUPOBAHUS.

— Mogenupyercs cutya
noctpouth 3D-mMoenn
— OcymiecTBisieTcsl CO31aHUE MOJIETIM B COOTBETCTBUU C 33JaHHBIMU pPa3-

., 00yuaromemycsi HeoOXO0aUMO
IUsl, TP KOTOPOM

MEpaMH.
— BeInoHsAETCS TPOBEPKA COOTBETCTBUS OCTPOCHHON MOJICIIN YEPTEXKY.

OdopmiieHre pe3ysbTaTOB MO MPAKTHUECKOMY 3aJaHUI0: pe3yJbTaThl Mpe-
cTaBJieHbl B BUue 3D-monenu, moctpoeHHoil B uzyuaemoit CAD-nporpamme.

IIpakTHyeckoe 3aganue 2
Tewma 3anasTHs: «OCHOBBI PEBEPCHBHOTO MHKHHUPHUHTAY.
[lens paboTbl — mpuoOpecTu 0a30BbIE HABBIKM OCYIIECTBICHHS OOpPaTHOTO

WHXAHUPHUHTA TETAJIN.
IlepedyeHb 3HaHUN U YMEHUU IS JOCTUKEHUSI LIETU:
— 3HaHug B obnactu CAD-moaenupoBanus,
— HaBBIKU MOJICIIMPOBAHUSA TBEPAOTEIIBHON I€OMETPUM,



— ymenue pabortats B «KKOMITAC-3Dy.



[IpakTnueckoe 3aganue:
1. IIpousBectu U3MepeHUs pa3MEPOB MPENOCTABICHHOMN JAETANH.
2. Omnpenenuth MaTepHall, MEXaHUUYECKHE CBOMCTBA 0OBEKTA.
3. Ioctpouts 3D-Moz€INb ¢ COONIIOIEHNEM UMEIOIIMXCS Pa3MEPOB.
MeToanueckue peKOMEH AU 1O BBIMOJHEHUIO 3a1aHUS
— OOyuarommmcst u3ydaercsi crenupuka MOHSATHS «OOpaTHBIM MHKUHH-
pUHI» JeTajed MNPUMEHUTEIbHO K MPOU3BOACTBY TPAHCHOPTHBIX
CpEICTB.
— Mopaenupyerca cuTyalusi, Npu KOTOpoH oOydaromiemycs HeoOXOIuMo
MPOU3BECTU PEBEPCUBHBIA MHXXUHUPHUHT MPEAOCTABICHHON JETaiu Iy-
TeM co3/IaHus U(poBOIt KOMUU 00HEKTA.
— OcylecTBIsIETCA CO3JaHUE MOJEIH B COOTBETCTBHM C 33JlaHHBIMHU Pa3-
MEpaMH.
— BeinonHseTcs npoBepKa COOTBETCTBUS MOCTPOEHHONW MOJIENIN PEATbHOMY
O0OBEKTY.
OdopmiieHre pe3ysIbTaTOB MO MPAKTHUYECKOMY 3aJJaHUIO: PE3yJIbTaThl Mpel-
cTaBjieHbI B BuJe 3D-Mo1e511, MocTpoeHHOM B n3yuaemoit CAD-nporpamme.

IIpakTnueckoe 3aganue 3
Tewma 3ansatus: «Iloctpoenne coopku B CAD-niporpamme.
[{ens paboOTHI — MPUOOPECTH HABBIKK NTOCTPOEHUSI COOPOK B CHCTEME aBTOMa-

TU3upoBaHHOTO npoekThupoBaHuss «KKOMITAC-3Dy.
IlepeueHb 3HaHUM U YMEHUM ISl JOCTHKEHUS LETIH:

— 3HaHus B oonactu CAD-monenupoBanus,
— yMeHue padortath co coopkamu B «KOMITAC-3Dy,
— HaBBIKH MOJIEJIMPOBAHUS TBEPAOTEIBHON TEOMETPUH.

IIpakTHueckoe 3a1aHue:

1. U3yunts QyHkimu nozunuoHupyromux conpsbkeHuii B «k KOMITAC-3Dy:
COBIAJEHUE, COOCHOCTb, NAPAJIIEIIBHOCTD, IEPIEHAUKYISIPHOCTD, HA PacCTOs-
HUH, IO YTJIOM, KACAaHUE, CHMMETPHS, 3aBUCUMOE TTOJIOKEHHE.

2. Co3nath COOPKY C HUCMOJB30BAaHUEM JIeTalIel y3i1a, MPeOCTABICHHBIX Tpe-
[10/1aBaTEJIEM.
3. IlpuMeHUTHh O3ULIMOHUPYIOIINE CONPSKEHUSI B COOTBETCTBUM CO crienudu-
KOM COOpPOYHOro y37a.
Meroanueckue pekoMeHIaluu Mo BBINOJHEHUIO 3a1aHus. KpaTkas xapakre-
PHUCTHUKA BBITIOIHIEMBIX PabOT
— Mogaenupyercsi cuTyanus, mpu KOTOpod oOydaroriemMycss HeoOXO0IuMO
cO371aTh COOPKY C UMEIOIIMMHUCS MOJEISIMU U3IETHI.
— OcyuecTBisieTcs co31anne cOOpPOYHOro y3Ja.
— BeinonHsieTcss npoBepka MPaBWIBHOCTH MPUMEHEHUS MO3UIMOHUPYIO-
L[UX COIPSDKCHUMN.
OdopmiieHne pe3ysIbTaTOB MO MPAKTUYECKOMY 3aJIaHUIO: PE3YJIbTAaThl Mpe-
CTaBJIEHBI B BUJIe COOPKH, MOCTpOEeHHOM B n3yuyaemoir CAD-nporpamme.



IIpakTHyeckoe 3axanue 4

Tema 3ansTus: «Cnenuduka paboThl MHXKEHEPA B paMKax MPaKTHUYECKOIrO
IIPOEKTaY.

[{enp pabOTHI — MO3HAKOMHUTHCS C CYIIIHOCTHIO pabOThl HHKEHEpA KaK CIIEeLH-
anucra B o0jacTu pa3pabOTKu MHXKEHEepHBbIX pemieHuit Ha ocHoBe TT m T3; momy-
YUTH 00Ilee MPEACTaBICHUE O cucTeMe (YHKIIMOHUPOBAHUS WH)XEHEPHOTO OT/eNa
IPEIIPUSITHS.

[lepeueHb 3HaHUN U YMEHUM ISl JOCTUKEHUS LIEIIN:
— 3HAHHUA B 00JIACTH KOHCTPYKTOPCKOM IOKyMEHTALIUH.
— HaBBIKU YTE€HHUS U ncnoiab3oBanus KJI.
— yMEHHME MCHOJb30BaThb CUCTEMHBIM MOAXxoj ¢ yueTtoMm umeromeics KJ|
UIst (POPMHUPOBAHUSI LIEJIEBBIX MApaMETPOB MPU MPOECKTUPOBAHUU H37E-
TSl
[IpakTHueckoe 3a1aHue:
1. BpiOpath Keic-poeKT Ha Pa3padOTKy U3AEUs (IETan).
2. OznakomuTthes ¢ K/ Ha pa3zpaboTky uznenus.
3. CamocTosTeNbHO CPOPMHUPOBATH KOHIIETIT MHKEHEPHOTO PELICHHUS.
4. IlpuMeHUTb CUCTEMHBIN OAXO0 JI1 UTOroBoro ¢popmuposanus T3.
MeTonnueckue pekoMeHAalu 10 BBINOJHEHUIO 3aaanus. Kparkas xapakre-
PUCTHKA BBITOJHIEMBIX padOT
— OOyuaronmMcst OCyIIECTBISETCS BBIOOp Keic-mpoekTa (Aomyctuma padoTa B
rpymmnax A0 5 4eloBEeK HaJ OJHUM KEHC-MPOEKTOM B 3aBUCUMOCTH OT YHC-

JICHHOTO cocTaBa y4eOHOW rpymnmbl). [lepedeHp Kec-mpOoeKTOB Mpeasiaract

NpernojaBareib MCXOMs W3 aKTyaJbHOTO CIHCKA MPOEKTOB, PEaTu3yeMbIX B

paMKax IucuuIUIMHbL [IpoekThl MOTYT mpeanojaraTh pa3paboTKy MPOTOTH-

Ia TPaHCIIOPTHOTO CPEJACTBA, CaMOXOAHOW MAaIlMHBI, KUT-KOMIUIEKTAa U JIp.

Keiic-nmpoekThl npeanojaratoT pa3padoTKy OTAENbHON JeTanu sl MpPOTO-

THUIIA, CO3JaBa€MOI0 B paMKaX MPOEKTa.

— Ha ocHoBe nMermuxcs TEXHUYECKUX TpeOOoBaHMM (popMuUpyeTcs KOHUENT

Oynyuiero uzaenus (MPOESKTUPYEMOU JeTan).
— Ilpu dopmupoBanuu koHienTa OOyYArONIUMCS MPUMEHSETCS CUCTEMHBIN

MOIXOI.
8. YueOHo-MeTOoaMuYeckoe U HUHPOpPMAIMOHHOE oOfecredyeHUe TUCHUIIUHBI
(y4eOHOrO Kypca)

8.1. O6s3aTenbHas auTEpPaTYpa

Ne | bubnmorpaduueckoe onucanue Tun (yueOHuK, yueOHoe mo- | KonmuectBo B
/I cobue, yueOHo- OnonMoTeKe
METOAUYECKOE ITOCo0ue,

MPAKTUKYM, JIp.)

1. |bepesuna, E. B. AsromoOumu: KOH-| VuebHoe mocooue ' 9BC
CTPYKIUSI, TEOPUS U pacyer : y4yeOHoe «znanium.comy»




| mocobue / E.B. bepesuna. — Mocksa
NHO®PA-M, 2024. — 320 c. — (Cpen
Hee mnpodeccrHoHanbHOEe 00pa3oBaHue).
ISBN 978-5-16-018271-1. - Texkct
3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2138
503 (mara oOpamenus: 17.02.2025). —
PexxuM noctyna: 1o noamucke.

' Baszos, E. B. MonaenupoBanue B CH
creme KOMITAC-3]1. ba3oBblii ypoBeH
: yueOnoe mocodbue / E. B. basHoB.

HoBocubupck : Uzn-so HI'TY, 2020.
88 c. - ISBN 978-5-7782-4193-0. -
Teker anexktponHsd. - URL:
https://znanium.com/catalog/product/18

66907 (mata obpamenus: 17.02.2025). —
Pexxum noctyna: o noamnucke.

YyebHoe rmocodue

OBC
«znanium.comy»

.Ey,I[IOKI/IH, A. M. OcHoBbl paboTtocro
COOHOCTH TEXHHYECKHX CHCTEM : y4ed
Hoe mocobue / A. M. bymwokuH. -
MockBa ;  Bomnorga Nudpa-
Wnxenepus, 2024. - 268 c. - ISBN 978-
5-9729-1783-9. - TekcCT : 2IEKTPOHHBI.
- URL:
https://znanium.ru/catalog/product/2170
188 (mara oOpamenus: 12.02.2025). —

YuebHOE mocodue

OBC
«znanium.comy»

Pexum A0CTYyIIa: IO ITOAIIMCKE.

8.2. JlonoyiHUTEIbHAA JIUTEPATYPA U y4eOHbIe MATEPHUAJIbI (AyAU0-, BU-
Aeonocoous u ap.)

e (oua HayuyHoit Oubaroreku TI'Y:

No bubnuorpaduueckoe onucanue Tun (yuebHuk, yuebnoe no- | Komudectso B
n/m cobue, yueOHO- Ooubmmoreke
METOAUYECKOE I1ocodue,
MPAaKTHKYM, ayJIdo-, BH-
JIEOITOCO0MS 1 JIp.)
e Jnpyrue GHOHIIBL
No bubnuorpaduueckoe onucanue Tun (yueOHuUK, yueOHOE T10- Mecto
n/n cobue, yueOHO- XpaHEHUS
METOAMYECKOe Tocobue, |(MEeToandecKui
BU- | KaOHMHET Ka-

NIPaKTUKYM, ayauo-,
JIE0TIOCOOUS U Ap.)

denpsi, Topo-
ckue O0ubImo-
TEKH U JIp.)



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

No | bubnuorpadudueckoe onucanue - Tun (y4eOGHUK, yueOHOE T10- Mecro
/I cobue, yueOHO- XpaHCHUS
METOIUYECKOe Mocobue, |(METOauYecKuil
NpPAKTUKYM, ayquo-, BU- | KaOMHET Ka-
Jeonoco0us u ap.) dbenpbl, ropoj-
ckue Oubmo-
TEKH | JIp.)
-COIJTACOBAHO
JupexTop HayuyHOU OMOIMOTEKH
(noonucs) (U.0. Pamunus)

« o » 20 T

MII




8.3. Ilepeuenr pecypcoB MH(OPMALHOHHO-TEIEKOMMYHHKALHOHHO

cetu ""Unrepuer"

CAIIP u rpaduka [DneKTpOHHBIN pecypc]: MHOTOIIPEAMET. Hayd. KypH. —
OnekTpoH. kypH. — MockBa: OOO KommnsroteplIpecc. —

K XKypH.: http://www .sapr.ru/. Pexunm fnoctyna

FREEDOM COLLECTION (ITostHOTEKCTOBas KOJUICKITHS

xypnainoB Elsevier B.V.) - https://www.sciencedirect.com/ 3IEKTPOHHBIX
Nano Database - http://nano.nature.com/

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

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

zbMath - https://zbmath.org/

Springer Nature (ITomHOTEKCTOBAS KOJUICKIHS ’KyPHAJIOB) -
https://www.springernature.com/gp/products

Springer eBooks (IlomHOTEKCTOBas KOJUIEKIUS 3JIEKTPO HHBIX KHHT W3J1a-
tenbcTBa Springer Nature) - https://link.springer.com/

ORBIT INTELLIGENCE (IlarentHas ©0a3za kommaH i QUESTEL) -

http://www.orbit.com/
CSD-ENTERPRISE (baza nmansbix kommanun CAMBRIDGE CRYST

ALLOGRAPHIC DATA CENTER) -
https://www.ccdc.cam.ac.uk/structures/
ELIBRARY.RU (onektponnass OuOmmoTexka Hay4yHBIX MyOIuKammii) -

http://elibrary.ru

8.4. IlepeyeHb MpOrpaMMHOI0 o0eceYeHus

- Ne | HaumenoBanmue 11O  PexBHM3HTHI I0r0BOpa (1aTa, HOMePp,
S CPOK J1eificTBHA)
1 | Windows: WinPro 10 RUS Upgrd | morosop Ne 757 ot 04.07.2018, cpok
OLP NL Acdmce NeNCcTBUS — 6ecCPOUHO; KOHTPAKT No
1653 ot 14.12.2018, cpok nenicTBus —
OeccpoyuHO
2 | Office Standard: Office Stdandard | xomTpaxT Ne 690 ot 19.05.2015, cpok
2013 Russian OLP NL JIeUcTBUSA — 6eccpouHo goroBop Ne 757
AcademicEdition Office ot 04.07.2018, cpoxk neiicTBus — 6ec-
Stdandard 2016 Russian OLP NL | cpouno koutpakt Ne 727 ot 20.07.2016,
AcademicEdition Office CPOK JICUCTBHS — OECCPOTHO
Stdandard 2016 Russian OLP NL
AcademicEdition
3 | Siemens Digital Industries Soft- | cy6muuen3uonnsIii forosop Ne 376 ot
ware (NXACADI100 + 1 24.02.2015, cpok neucTBus - ECCPOUHO |
NXACADI101)



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

Ne | HaunumenoBanue I10 PexBU3UTHI 10r0oBOpa (1aTa, HOMeP,
. /Jl‘fs CPOK JeHCcTBHS)

4 ACKOH-Komnac Jorosop 652/2014 ot 07.07.2014

5 Mirapolis Human Capital JUUEH3UOHHBIN JoroBop Ne 614 ot

Management

20.06.2023, cpok aeicTBust — A0
31.12.2023 BKJIIOYUTEIHHO

8.5. Onucanne mMaTepuaJbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM ISl OCY-

1IeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOIeCCa MO JUCHHUIIMHE (MOTYJIIO)

Ne
n/n

| HammeHoBaHHe 000py/I0-

BAHHBIX Y4eOHbIX KaOuHe-
TOB, J1a00OpaTOpuUii, Ma-
CTePCKUX U JApP. 00beKTOB
JJIS1 IPOBEIeHUs IPAKTH-
YeCKHUX M J1a00paTOPHbIX

Ilepeyenb 0cCHOBHOTO 000-
pyAoBaHUs

dakTUYeCKUil ajapec
yueOHbIX KaOHHETOB,
Jadoparopuii, Ma-
CTEPCKHX U Jp.

MeCT

| 3AHATHIT

VYuebHas ayuTopus
JUTSL IPOBEICHUS 3aHsI-
TUH JIEKIIUOHHOTO THIIA.
VYuebHas ayquTopus
JUTSL IPOBEICHUS 3aHsI-
TUI CEMUHApPCKOTO TH-
na. YueOHast ay IuTOpHsI
JUIs KypCOBOI'O IPOEK-
TUPOBAHUS (BBINOJIHE-
HUS KypCOBBIX paloT).
VYyeOHast ay TuTOpHS
JUTSL IPOBEICHUS TPYII-
MOBBIX U UHJIUBUY-
QIBHBIX KOHCYJIbTAIIHA.
VYyebHast ay TuTOpHS
JUISL IPOBE/ICHUS 3aHsI-
THI TEKYIIErO KOH-
TPOJIS U IPOMEXKYTOYU-
HOM aTTectaruu. (/-
309)

| CTOJIBI YUEHHUECKHE

JByXMECTHbIE (MOHO-
0JIOKH ), CTOJI TIpernoaa-
BaTEJbCKUH, CTYJI Mpe-
M0/1aBaTeNbCKUH,
9KpaH, I0CKa MeloBas,
IIPOLIECCOP, POEKTOP

445020 Camapckast

ob6nactp, r. ToJb-
Aa1TH, L{eHTpans-
HBIN p-H, yJI. beno-
pycckas, a.14r, JI-
309

3
X

Nlnomaab, m?

cKo.un-{eCTBo
SS1pcagoUHBIX

VYyeOHas aynuropus
JUTSL IPOBE/ICHUS 3aHSI-
TUH JTEKIIUOHHOTO THUIIA.
VYyeOHast ay TuTOpHs
JUTSI IPOBE/ICHUS 3aHSI-
THA CEMUHAPCKOTO TH-
na. YueOHas ayTuTopus
JUIS KypCOBOT'O IPOEK-
TUPOBaHMS (BBIIOJTHE-
HUS KypCOBBIX padoT).
VYyeOHnas aynuropus
JUISL IPOBEJIEHUS TPyII-
MOBBIX U UHJIUBUY-
QIBHBIX KOHCYJIbTAIUH.

CTomB1 yYeHUYECKHE
JIByXMECTHBIE (MOHO-
0JI0OKH) , CTOJ Ipernojaa-
BaTeNIbCKUM, JJOCKa
ayJuTopHas (MenoBas),
kadenpa.

| 445020 Camapckas

o0acth, r. Tonb-
a1TH, L{eHTpans-
HBIN p-H, yJI. beno-
pycckas, a.14r, JI-
312

55,4

44




HaumeHoBaHue o0opyno-
BAHHBIX Y4eOHBIX KaOuHe-

. dakTHYeCKUil ajpec =
N | TOB naboparopuii, ma- IlepeyeHb 0CHOBHOIO 000- | y4eOHBIX KaOHHETOB, = =R
wn | CTEPCKHX H Ip. 00bEeKTOB pyfoBanus naGoparopuii, ma- é E 2 =
JJIAA NPOBEAeHHs MPAKTH- CTepCKIX 1 1. = e Z
YeCKHX U 1a00paTOPHBIX g = =S
| 3audaTul = s 2
VYueOHas ayauTopus = =
JUTSI IPOBEJICHUS 3aHs-
THI TEKYILETO KOH-
TPOJISL U IPOMEXKYTOU-
HoM aTTecTaruu. (/-
312)
Kommnbrorepnsiii kinacc. | CTOJIbI yUEHUYECKUE 445020 Camapckas | 48,3 10
VYyebnas ayauropust oaHoMecTHbIe, CTOJbI o0mactb, T. Tolb-
JUIS IPOBEJICHUSA 3aHSA- | yUCHUYCCKUE JIBYX- artu, Llentpans-
THUH JIEKIMOHHOT'O THIIA. MECTHBIE, DKpaH, 1epe- HBIN P-H, Yy berno-
VYyeOHast ayutopust HOCHOI ITPOEKTOp, pycckas, a.14r, JI-
AUIA IIPOBEJICHUA 3aHA- | KOMITBIOTEPHI, CTYJIbS 301
TUH CEMHUHAPCKOTO TH- | yyenmueckue CTONbI
na. YyeOHas ayuTopus IIpenoaaBaTeIbCKue,
AU KypCOBOT'O IPOCK- | nocka aymuropHas (Me-
TUPOBaHUS (BBITIOTHE- noBas).
3 | HUS KypCOBBIX pador).

VYyeOHast ayuTopust
JUTSL IPOBEICHUS TPYTI-
MTOBBIX ¥ HH]IUBH/TY-
QJIbHBIX KOHCYJIbTAIUi
VYyeOHast ayauTopust
JUIS TIPOBEICHUS 3aHS-
THI TEKYILETO KOH-
TPOJISL U MPOMEKYTOYU-
HoOM aTTecTaruu. (J1-
301)
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