MHWHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHUMA
POCCUUCKOU ®EJEPAITNN
denepanbHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«ToMPATTMHCKHUM TrOCYJapCTBEHHBIN YHUBEPCUTET

b1.B.08.05

(uHOeKkc oucyuniumbl)

ITPOI'PAMMA JUCIIAITJIMHbI

I/IH)KeHepHaH IIOATrOTOBKA. [[BI/IFaTeJ'ILHLIe YCTAHOBKH OECIIUIOTHBIX MOOMIIBHBIX CUCTEM 5

(HaumeHo8aHue OUCYUNIUHbL)

I10 HAIIPaBJICHUIO ITOATOTOBKHU (CHCHI/IaHBHOCTI/I)

13.03.03 DHepreTruueckoe MallIMHOCTPOEHHE

(K00 u HauMeHOBaHUe HANPABIEHUs NOO2OMOBKYU, cheyuarvHocmu 6 coomeemcemeuu ¢ @I'OC BI1O/ @I'OC BO)
I[BI/IraTeJIBHBIe YCTaHOBKH OECIIMIOTHBIX MOOMIIBHBIX CUCTEM

(Hanpasnennocms (npoguis)/cneyuanuzayus)

dopma o0ydeHus:

3a04Hast

l'on mabopa: 2024

O6mas tpynoemkocts: 1 3ET

Pacnpe}leﬂeﬂue JaC0B MIPAKTHUKH 110 CEMECTPamM

Cemectp 3

dopma KOHTPOJIA | 3ayeT ¢ Hroro

Bun 3anaruit

OILIEHKO

ITpoMexyTouHas aTTecTalus 0,25 0,25
KonTtakTHas pabora 3,75 3,75
CamocrositensHas pabora 28 28
Hubie hopmbr 4,25 4,25
Hroro 36 36

JIOKYMEHT MOZAMMCAH
3/IEKTPOHHOM NOAMMUCHIO

CepTtudukar: SEFA74004CB3B6964CABE14F43BD07D3
Bnagenel; bo6poBcKkui AnekcaHap BukTopoBuy
Jevictutenen: ¢ 02.09.2025 o 02.09.2026




Pabouas nporpamma coctasiieHa Ha ocHoBaHuU OI'OC BO u yuebHOro riana HanpaBJieHUs
noAroToBku (cnenuanbHocT) 13.03.03 DHepreTuueckoe MaltuHOCTPOSHUE

(KOO U HauMeHOBaHUe HanPagIeHUusi NOO20MOBKU, cheyuaibHocmu 8 coomgemcemeuu ¢ @I'OC BIIO/ @I'OC BO)

Peuen3npOBaHne paﬁoqeﬁ nporpaMmmbl JUCHUIIJIUHBI:

OtcyTcTBYyeT

VYuebnas (pabouasi) mporpamMma onoOpena Ha 3aceganuu kadenps! «lIpoektupoBanue

Y DKCIUTyaTaIusi aBToMoOmIei» (ImpoTokoJI 3acenanust No_ OT «__ » 20__ r.).
Penienzent
(OondrcHocmb, yuenoe 36anue, Cmenems) (noonucy) (U.0. @amunus)
«_» 20 1.

Cpok aeiicTBusi padoueil nporpaMMsbl AUCHUIIMHBI 10 «01» cenTsiops 2029 r.

HNudopmanus 00 akryanusanuu pado4eii nporpaMMbl IMCHUILINHBI:

[Ipotokon 3acenanus kapeapbl Ne_ oT «__» 20 T

YTBEPXIAIO

3aBenyrommii kadenpoit «IIpoekTupoBaHue U SKCITyaTalys aBTOMOOUIICID)

«_» 20T A.B. boGpoBckuit

(noonucy) (H.0. Pamunus)



4. CTpyKTYypa N coepKaHue TUCUHUILIHHBI (Y4eOHOoro Kypca) MHxxeHepHasi mOAroToBKa. /[BuraresibHble yCTAHOBKH Oec-

Kypc nzyuenus 1

MUJIOTHBIX MOOMJIBHBIX CHCTEM 5
(Haumenosanue OUCYUNIUHLL (YuebHo2o Kypca))

Monyib (pa3zaen) Bun yueOHOM paboThI HaunmenoBanue TeM 3aHsaTHil (yaeOHON pabOTHI) O6mbem, u.

Beenenune. OcHOBbI pabOTBI € COBPEMEHHBIMH IporpamMMamu  3D-

[IpakTuueckas padota 1 MozenupoBanus. Uzyuenue dynkinuonana [10, mocTtpoeHue npocrermmx Mo- 2,0
Monyns 1 neneit, mapamerpusanus. [locrpoenne 3D-Moaenu o yeprexy.

OcHOBBI peBepcUBHOr0 MHXHuHUpUHra. [locrpoenue 3D-monenu myreMm onud-
[TpakTnueckas padbora 2 PEBEP p p s Y i 2,0

POBKH pEaIbHOTO U3JEIHSL.

OcHOBBI paOoThI ¢ COBpeMeHHbIMH NporpamMmamu 3D-mozaenupoBanus. Pabora
[TpakTnueckas padora 3 p p Jporp ACIHP . 3,5

co cOOpKaMu, 3aJJaHie CONPSKEHUM, HUCII0JIb30BAHUE KPENEKHbBIX U3/1EIH.

Criermnduka paboTsl HH)KEHEpa B paMKax MPaKTHUECKOro mpoekra. M3yueHnue
[Tpaktuyeckas pabora 4 TEXHUUYECKUX TpeOOBaHMM, caMOCTOsATENbHOE (HOPMUPOBAHHME KOHIIETITA M3JIe- 2,5

TS (IeTanu).

[IpoexkTpoBaHMe Kak KJtOYeBas 4acThb NMPOEKTHOM paboThl MHXkKeHepa. Pazpa-
[TpakTuyeckas pabora 5 6oTka 3D-Monenu u3enus ¢ y4eToM 3aJaHHbIX TpeOOBaHUN U CPOPMHUPOBAH- 3,5

HOT'O KOHIIETITA.

OcHoBbl padoTsl ¢ CAE-ananusom. [Iposenenue nupoBbIX UCTIBITAHUN MOITY-
[IpakTuueckas padota 6 LD p bp y 2,5

YEHHON MOJIENIH Ha IPOYHOCT.

OnTtumuszanus pazpabotanHoi 3D-Moaenu u3aenus ¢ y4eToM JaHHBIX, MOIY-
[TpakTtuyeckas pabora 7 HHA pasp A A y s ’ y 3,0

YEHHBIX B X0JI€ IPOYHOCTHOI'O aHAJIN3A.

[Toctpoenue cOOpKH, BKIIOYAIOIIEH MOJIEIH, TOJIYyYEHHbIE B X0/1€ BBITOJTHEHHS
[IpakTuueckas padota 8 P PIH, HI AICTH, y 2,5

PaKTUYECKUX paboT 2 u 7.

OcHoBbl 3D-npototunupoBanus. Co3ganue GU3NIECKOro MPOTOTUIIA 0OBEKTA
[TpakTtuyeckas pabora 9 . N 3,5

Ha OCHOBE ero IU¢poBoH MOJENH MyTeM nocioiHoi 3D-nevary.

OcHoBbl 3D-ckannpoBanus. Ouu@poBKa MPOTOTHIIA, CO3AAHHOTO C UCIOJIB30-
[Ipaktuyeckas padora 10 P i p P » €03 2,0

BaHueM 3D-neuarn.

IToctpoenne ToyHOM LU(PPOBON KONUH, (GOPMUPOBAHNE LIU(PPOBOTO JBOVHHKA
[IpakTuueckas padora 11 P wacpp > popump i pp g 2,0

W3JIEIHSL.
[Ipaktuueckas pabora 12 |Banupauus nomydeHHOro u3zenus. OleHKa TEXHOJOTHYHOCTH KOHCTPYKIIHMH. 3,0




Monyib (pa3zaen) Bun yueGHol paGoThI HaunmenoBanue teM 3aHsaTHii (yueOHOU pabOThI) O0bem, u.
dopmupoBaHHEe BBIBOJOB O MPUMEHHUMOCTH METOJOB WH)XEHEPHOT'O MOJIECIH-
pOBaHUsI.
CamocTosTenbHas padota | dopmupoBaHHe OTYETA O PEATU3AIMN MTPOCKTA 10 Pa3padOTKe U3AEIHS B 3.75
dbopMaTe mpe3eHTaInH.
KouTtpons TectupoBanue. 0,25

HUroro:

36,0




5. O6pa3oBaresibHbIE TEXHOJIOT U

[Ipu 0oOy4YeHUM CTYIEHTOB HCIOJB3YIOTCS CIEIyIONue 00pa3oBaTeIIbHBIC
TEXHOJIOTHH:

TexHOI0THS pa3BUTHS KPUTHYCCKOTO MBIIIICHUS — OpraHu3amusa y4eOHOTO
mpoliecca, Py KOTOPOM CTYACHTBI MTPOBEPSIOT, aHAIM3UPYIOT, Pa3BHBAIOT, IIPH-
MEHSIIOT TTOJIYYCHHYIO MH(DOPMAIUIO C IEIbI0 Pa3BUTHS KOTHUTHBHBIX YMEHUH U
HaBBIKOB.

NHpopMamoHHbIE TEXHOJOTHH — CIEIIUAIbHBIC CIIOCOOBI, IPOTPaMMHBIC U
TEXHUYECKUE CPEJICTBA JIJIs pabOTHI ¢ MH(POPMAIIHCH.

TexHonorus mMpoOIEMHOTO 00yUYEHUST — OpTaHU3aIUsl aKTUBHOM, CaMOCTOSI-
TEJIBHOUW JEATCTLHOCTH CTYACHTOB IO Pa3pEIICHUI0 CUTYaIlui, TPEOYIOIINX TBOP-
YECKOTO OBJIAJICHUS 3HAHUSIMH, YMCHUSMHU, HaBBIKAMH, PA3BUTHE MBICITHTEIbHBIX
CITIOCOOHOCTEHA.

HNHTepakTUBHBIC TEXHOJIOTHU — CIIOCOOBI aKTHBU3AINH JCATEIBHOCTH CyOh-
€KTOB B TIPOIIECCE B3aMMOJCHCTBHUS B TPYIIaxX MPU BBIOJHCHUNA MPAKTHUYECKHUX
paboT, COpEBHOBAHUSI MEK Ty TPYIIITAMH.

6. MeToanyeckue YKa3aHUA 10 OCBOCHHI0 JIUCHMILUIMHBI

MeToanyeckue yKa3aHusi 110 BbINOJHEHHIO PAKTHYECKHUX PadoT

[lens mpakTHueckux padoT — popMUpOBaHHE MPAKTUYECKUX HABBIKOB Pabo-
Thl HH)KEHEPA y CTYACHTOB.

Conepsxanue pabOThI: HA OCHOBE M3yuYeHHs y4eOHOW M HAyYHOU JIUTEpaTy-
pBl U MPOBEJIEHUS MPAKTUUYECKHUX JCHCTBUI HCCeA0BaTh OCHOBHbIE MPOOJIEMBI U
BOIIPOCHI JIEATEJILHOCTH HMH)KEHEPOB Ha MNMPEANPUATHH UM B HAYYHO- HCCIEAO0Ba-
TEJIbCKUX OPraHU3alUsX MPU BHIIIOJIHEHUHU MMPOEKTOB.

OTtyeT 1o pe3ysibTaTaM BBINOJHEHUS MPAKTUYECKOW pabOThl MPOBOAUTCS B
WHTEPaKTUBHON (opMe B mpoliecce 00CYKIeHUs pe3yJIbTaTOB IPYIIIbI U Mpenojaa-
BATEJIS HA «KPYTJIOM CTOJIE».

OObEeKTUBHASI CaMOOLIEHKA 3HAaHUM JaeT TOJYOK JajbHEHIIEMY pPa3BUTHIO
AKTUBHOCTU CTYJIEHTOB B y4eOHOM IpoIlecce, yueOHbII MaTepran u3y4aeTcsi KOM-
IUIEKCHO BO B3aMMOCBSA3U TEOPUU U MPAKTUUECKUX CUTYaLIUH.

MeToanyeckue ykazaHus 110 IPOBEACHUIO CAMOCTOATEIbHON Pa00ThI

[{enmpto camMoCTOATETHLHOM PaOOTHI SBISETCS NalbHEHIIIEE N3YUECHUE MATEePH -
aja ¥ MOArOTOBKAa K MPOMEXKYTOYHOM arrectauuu W 3adeTy. CopepixaHue camo-
CTOATEIBLHON pabOThI 3aKII0YAETCA B U3yUYEHUN YUeOHOM W HAyYHOU JINTEPATypHhI,
B HMCCIIEZIOBAHUN OCHOBHBIX NMPOOJIEM M BOIPOCOB M3ydaeMoW AUCUUIIUHBL Oc-
HOBHOM PEKOMEHJALMEN SIBJISICTCS aHAIM3 OCHOBHBIX MOJIOKEHUM U TEPMHUHOJIO-
rui 1 oopMIIEHHE U3YYEHHOTO MaTepuaia B BUAE TEKCTOBOW MHpOpMaluu, Tad-
mu U cxeMm. [1oAroToBKka K BBIMOJHEHUIO MPAKTUYECKUX PAaOOT HaA MPOECKTOM
npearnosiaraeT u3yuyeHue TEOPETUUECKUX CBEJEHUH, pa3paboTKy ajJropuTMa ee Bbl-
MOJIHEHUS U opopMIIeHHE Ia0JI0OHA OTYETA C U3YYEHUEM KOHTPOJIbHBIX BOIIPOCOB.



7. OueHo4YHbIE CpeaCTBA

Komrekt 3amannii 1y1si mpakKTHYEeCKUX padoT:

IIpakTuyeckoe 3axanue 1
Tema 3ansatus: «OCHOBBI paOOThI ¢ COBPEMEHHBIMH Mporpammamu 3D-

MOACIIUPOBAHUA.

[lenb paGoThl — MprUOOpPECTH HABBIKK CO3JIaHMs TMpocTeiux 3D-moxaeneit B

CUCTEME aBTOMATU3UPOBAHHOTO MpoeKTHpoBaHUs «KOMITAC-3D».

1.

(98}

[lepeueHb 3HaHWM U YMEHUH [T JOCTUKECHUS LEIIN:

— 3HaHus B oonactu CAD-MozaenupoBanus,
— HaBBIKM co3faHus npocrenmunx 3D-monenei ¢ nenoap3oBanueM 110,
— ymMmenue paborats B «KOMITAC-3D»y.

HpaKTI/I‘-IGCKOG 3aJaHuc:

N3yunTh OCHOBHON (hYHKITMOHAT CUCTEMbI aBTOMATU3UPOBAHHOTO MPOEKTH -
poBaHusi B paznenie «TBepaoTenbHOe MoAeIUpoBaHUEY). O3HAKOMHUTHCS C
JIEPEBOM Ollepalinii, 00J1aCThIO MIIOCKOCTEH, CO3JJaHUEeM ACKHU3a, FTeOMETpUeH
M CIIOCO0aMU €€ N3MCHEHHUS.

Co3math MPOU3BOJIBHBIN 3CKU3 JETANHA, MOCTPOUTH MOJENb C IOMOIIBIO
byHKIUU « JIEMEHT BBIJIaBIIMBAHUS.

Ocy1iecTBUTh PEIaKTUPOBAHUE ICKU3A Uepe3 IEPEBO OMEpaIlnid.

M3yunth (QYHKIIMK MMapaMeTpHU3aliK, TMOCTPOSHUE BCIIOMOTATEIbHBIX TIPS-
MBIX.

[TocTpouTh MOJIETH MO MPEITIOKESHHOMY YEPTEXKY C COOIIOJCHUEM YKa3aH-
HBIX pa3MEpPOB.

MGTOI[I/I‘-IGCKI/IG PCKOMCHAAIWHU I10 BBIITOJIHCHHUIO 3a/IaHUA

— OOyyarouumcsi u3ydaercd 0a30BbId  (QyHKIMOHAN mnporpamMmbsl 3D-
MOJIETTUPOBAHUSI.

— Mogaenupyercst cutyarus, Ipy KOTOpoil oOydaroniemMycsi HE00X0IUMO
OCTPOUTH 3D-MOIEIb IO YEPTEKY.

— OcymecTBaseTcs CO31aHNe MOJEIN B COOTBETCTBUU C 3aJJaHHBIMHU pa3-
MepaMH.

— BreinonHsieTcsa npoBepka COOTBETCTBUS OCTPOCHHONW MOJEIIH YEPTEKY.

OdopmiieHne pe3ysbTaTOB MO MPAKTHYECKOMY 3aJaHUIO: PE3yJIbTaThl Mpe-

cTaBJieHbI B BUsie 3D-Monenu, nocrtpoeHHoM B nzydyaemoi CAD-nporpamme.

IIpakTnueckoe 3aganue 2
Tema 3anstust: «OCHOBBI peBEPCUBHOTO HHKUHUPUHTAY.
[lens paboThl — mpuoOpecTH 0a30BbIE HABBIKM OCYIIECTBICHUS OOPATHOTO

WHXXUHHUPUHIA ACTAJIN.

[lepeueHb 3HaHUN U YMEHHUU I JOCTUKEHUS LIEIIN:

— 3HaHwus B obsactu CAD-monenupoBanus,
— HaBBIKM MOJICIMPOBAHUS TBEPIAOTEIHHON reOMETPHUH,
— ymenue paborars B «KKOMITAC-3Dy.



[IpakTrueckoe 3agaHue:
1. IIpousBectn u3mepeHus pasmMepoB NPEIOCTABICHHOMN IETAIIHN.
2. Onpenenutb MaTepual, MEXaHMYECKHUE CBOMCTBA OOBEKTA.
3. Hoctpouts 3D-Mo€1b C COOMIOAEHUEM UMEIOIIUXCS PA3MEPOB.
MeTtonnueckre peKOMEHJAMU 110 BBIITOJIHEHHIO 3aJaHuUs
— OOyuarommmcsi u3ydaercs crneurduka MOHATUS «OOpaTHBIA WHKUHH-
pUHI» JeTajled NPUMEHHUTENIbHO K MPOU3BOJICTBY  TPAHCIOPTHBIX
CPEICTB.
— Mognenupyetcst cutyalysi, Npu KOTOpo oOywaromiemycss HeoOXOIuMo
IIPOU3BECTU PEBEPCUBHBIA WHXWHHUPUHI IIPEAOCTABICHHON IETalIH IIy-
TEM CO3JIaHus HUPPOBOI KOMUU OOBEKTA.
— OcCylecTBIsSeTC CO3MaHUE MOJEIIM B COOTBETCTBUU C 3aJaHHBIMU Pa3-
MepaMu.
— BrinonHseTcs npoBepka COOTBETCTBUSA MOCTPOCHHONW MOJENH PEATTbHOMY
00BEKTY.
Od¢opmienue pe3yapTaToOB IO NPAKTHYECKOMY 3aJaHUIO: PE3yJIbTaThl IPE.-
craBlieHbI B BUe 3D-Monenu, noctpoeHHon B nzyyaemont CAD-niporpamme.

IIpakTuyeckoe 3aganue 3
Tewma 3anstust: «Iloctpoenue coopku B CAD-niporpammen.
[lens paboOTHI — MPHUOOPECTH HABBIKA TTOCTPOCHUSI COOPOK B CUCTEME aBTOMa-
TU3upoBaHHOTO npoekTrupoBanuss «KKOMITAC-3Dy.
IlepedyeHb 3HaHUM U YMEHHUM JJIs1 JOCTUKEHUS LEIIN:
— 3HaHus B oonactu CAD-MonennpoBanus,
— ymMmeHue pabotats co coopkamu B «KKOMITAC-3Dy,
— HaBBIKU MOJICIMPOBAHUS TBEPAOTEIBHON T€OMETPUH.
IIpakTrueckoe 3a1aHue:
1. U3yunts ¢yHximu nozunuoHupyoommx conpsbkennii B « KOMITAC-3Dy:
COBIAJEHUE, COOCHOCTb, NMAPAJLIEIBbHOCTb, IIEPIEHIUKYISIPHOCTD, HA PACCTOS-
HUU, IO YIJIOM, KACaHHE, CAMMETPHS, 3aBUCUMOE MOJI0KEHUE.
2. Co3natb cOOpKY C MCHOJB30BaHUEM JACTallel y3Jia, PEeIOCTABICHHBIX IMpe-
MO/IaBaTEJIEM.
3. IIpyMeHUTh MO3ULIMOHUPYIOIINE CONPSIKEHUSI B COOTBETCTBUM CO crienudu-
KO COOpOYHOTrO y371a.
Meroanueckue peKOMEHIAallMK 10 BBINOJHEHUIO 3aianus. KpaTkas xapakre-
PUCTHUKA BBITIOJIHIEMBIX pabOT
— Mogenupyetcsi cuTyarusi, Ipu KOTOPOW oOydaromemMycss HEoO0XO0IUMO
C0O3/1aTh COOPKY C UMEIOLIUMUCS MOACIISIMU U3ICIUH.
— OcymecTBasieTcs co3aHue COOPOYHOTO y3Ja.
— BrinonHsieTcs mpoBepka MPAaBWIBHOCTH MNPUMEHEHHS MO3UIIMOHUPYIO-
IIAX COMPSIKECHUM.
OdopmiieHre pe3ynbTaToB MO MPAKTUYECKOMY 3aJaHUIO: Pe3yJbTaThl Mpea-
CTaBJICHBI B BUJIe COOPKH, MOCTPOeHHOHU B n3ydaeMoit CAD-nporpamme.



IIpakTuyeckoe 3axanue 4

Tema 3anstus: «Crenuguka paboThl MHXKEHEpa B paMKax MPAaKTHUYECKOTO
IIPOEKTA.

[{enb paGoThl — MO3HAKOMHUTHCS C CYIIHOCTBIO Pa0OTHl MHXKEHEpa KaK CIIeH-
anucta B 00JacTu pa3pabOTKU MHKEHEpHbIX perieHuit Ha ocHoBe TT u T3; momy-
YUTH 00IlIee MpEeACTaBICHUE O CUCTEME (DYHKIIMOHUPOBAHUS MHXEHEPHOTO OT/ela
MPEANPUATHS.

[lepeueHb 3HaHUM U YMEHUH JUJT JOCTUKECHUS LEIIN:

— 3HaHUA B 00JIACTU KOHCTPYKTOPCKON JOKYMEHTALINH.
— HaBBIKM YTEHUS U uctnonb3oBaHus K/I.
— YMEHHE MCHOJIb30BaThb CHUCTEMHBIM MOAXOJ € yyeToMm umeromencs KJ|
uist GOPMHUPOBAHUA LIEJIEBBIX MapaMeTPOB MPHU NPOEKTUPOBAHUU H3JIE-
TS
[IpakTrueckoe 3a1aHue:
1. BpiOpath Keic-npoeKT Ha pa3pabOTKy U3AEH (JIeTaln).
2. OznakomuTthes ¢ K/ Ha pa3paboTKy uzgenus.
3. CamocTOsTENbHO CPOPMUPOBATH KOHILIETIT MH)KEHEPHOT'O PELLICHUSI.
4. IlpuMeHUTb CUCTEMHBIN MOJXO 1Jisi UTOroBoro popmuposanus T3.

MeTtonnueckre peKkoMEHJaluy 10 BBIIOJIHEHUIO 3afaHus. Kparkas xapakre-
PHUCTHKA BHITIOJIHSAEMBIX paboT

— OOyuarommMcst OCyILECTBIIsIETCA BBIOOP Keilc-npoekTa (onmyctuma padora
B IPYIIAX 0 5 4€JIOBEK HAJl OAHUM KEMC-MPOEKTOM B 3aBUCUMOCTH OT YHUC-
JISHHOTO cOCTaBa yueOHOU rpynmbl). [lepedyeHn Kelc-MpoeKTOB MpeasiaracT
npenoaaBaTeilb UCXOAs U3 aKTyaJIbHOTO CIIUCKA MPOEKTOB, PEAIU3YEMBIX B
paMKax JUCHUIUIUHBL. [IpOEKThI MOTYT mpesmnoiaraTe pa3paboTKy MPOTOTH-
Ma TPAHCIOPTHOI'O CPEACTBA, CAMOXOJIHOM MAalIUHbI, KUT-KOMILUIEKTa U Ap.
Keiic-nmpoekTsl mpemnoiaraoT pa3pad0TKy OTACIBbHON AeTad JUIsl TPOTO-
THUIIA, CO3/1ABAEMOI0 B paMKaX MPOEKTA.

— Ha ocHoBe nmMmeronmxcs TEXHUYECKUX TpeOOBaHU (HOpMUpPYETCs KOHUENT
Oynyiero uzaenus (MpoeKTUPYEMOH AeTaln).

— Ilpu QopmMupoBaHuu KOHIIETITAa OOYYAIOIIMMCS MPUMEHSIETCS CHUCTEMHBIN

MOJXO/I.

8. YueOHo-MeTOaAMUYecKkOe U MHPOPMALIMOHHOE o0ecredeHue IUCIUIIIUHBI
(yueOHoOrO KYpCca)

8.1. O6s3aTesibHas auTEPATYypa

Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, yueOHOe 1no- | KommuecTBo B

n/m cobue, yueOHoO- Ooubmmoreke

METOIUYECKOE IT0COOHE,
MPAKTUKYM, JIp.)

1. | Bepesuna, E. B. ABromoOuIu: KOH- Y4ebHoe mocobue 9BC
CTPYKIIMS, TEOPHS U pacyer : y4eOHOe «znanium.com»




nocobue / E.B. bepesuna. — Mocksa :
NH®PA-M, 2024. — 320 c. — (Cpen-
Hee podeccuoHaIbHOE 00pa3oBaHue). -
ISBN 978-5-16-018271-1. - Tekcr :
AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2138
503 (mara oOpamenus: 17.02.2025). —
PesxuM jocTyna: 1o mojmucke.

basnos, E. B. MogenupoBanue B cu-
cteme KOMITAC-3 /1. bazoBblil ypoBeHb
: yuebnoe mocobue / E. B. basHoB. -
Hosocubupck : MU3a-so HI'TY, 2020. -
88 c. - ISBN 978-5-7782-4193-0. -
Texer : oanexrponssii. - URL:
https://znanium.com/catalog/product/18
66907 (nara obopamenus: 17.02.2025). —
Pexum octyna: mo moJnucke.

YyebHoe rmocobue

3BC
«znanium.comy

byatoxkun, A. M. OcHoBbl paborocno-
COOHOCTH TEXHUYECKUX CHUCTEM : y4eOl-
Hoe mocobme / A. M. bymokun. -
MockBa ; Bomorma : Hudpa-
Wnxenepus, 2024. - 268 c. - ISBN 978-
5-9729-1783-9. - TekcT : 2JIEKTPOHHBIH.
- URL:
https://znanium.ru/catalog/product/2170
188 (mara ob6pamenus: 12.02.2025). —
Pexum octyna: mo noJrucke.

VYyebHoe rocodue

S9BC
«znanium.compy

8.2. /lonoyiHUTEIbHAS JIUTEPATYPA U y4eOHbIe MaTepUaJIbl (AyAU0-, BH-
aeonocoousi v ap.)

¢ (oun Hayunoit oubmmoreku TI'Y:

Ne bubnuorpaduueckoe onucanue Tun (yueOHuK, yue6Hoe no- | KomudecTBo B

/1 cobue, yaeOHO- Ooubnuoreke
METOAMYECKOE TTocoOue,
NPaKTUKYM, ayTHO-, BH-

JIEONOCco0us U JIp.)
e npyrue GOHIbL:

No bubnuorpaduueckoe onucanue Tun (yueOHUK, yueOHOE 1M0- Mecro

n/m coOue, yueOHO- XpaHeHus
METOIMYECKOE Mocooue, (MeToanueckui
NPaKTUKYM, ayTHO-, BH- KaOMHET Ka-

JIE0TI0Cco0us U JIp.)

benpst, ropoa-
ckue 6ubnmo-
TEKH U JIp.)




Ne bubnuorpaduyeckoe onucanue
n/m

Tun (yaeOHUK, yueOHOE 1M0-
cobue, yueOHO-
METOIMYECKOE mocodue,
NPaKTUKYM, ayJTHO-, BH-
JIEOTI0CO0us U JIp.)

Mecto
XpaHEHUs
(MeToauYeCKHt
KaOMHET Ka-
dbenpsl, Topo/I-
cKue ouomo-
TEKU U Jp.)

COI'JTACOBAHO

JupexTop HaydHOU OMOIMOTEKH

«_» 20 T
MII

(noonucw) (U.0. @amunus)




8.3. Ilepeuennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM

cetu '""UnTepuer"

CAIIP u rpadguka [DaeKTpOHHBIA pecypc|: MHOTONpPEAMET. HAyd. KypH. —
OnekTpoH. KypH. — Mocksa: OOO KommnbroteplIpecc. — Pexum noctymna
K XKypH.: http://www.sapr.ru/.

FREEDOM COLLECTION (ITomHOoTeKCTOBasi KOJUJIEKIUS 3IEKTPOHHBIX
)ypHaioB Elsevier B.V.) - https://www.sciencedirect.com/

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  ([lomHOoTekcTOBasi ~ KOJUIGKIMS ~ JKypHAJIOB) -
https://www.springernature.com/gp/products

Springer eBooks (IToHOTEKCcTOBasE KOJIEKIUA 3JEKTPOHHBIX KHUT U3/1a-
TenbcTBa Springer Nature) - https://link.springer.com/

ORBIT INTELLIGENCE (Ilatentnas 6a3a xommanuun QUESTEL) -
http://www.orbit.com/

CSD-ENTERPRISE (baza pannbix xomnannun CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER) -
https://www.ccdc.cam.ac.uk/structures/

ELIBRARY.RU (onexktpoHHass OuOnmoTeka HAy4YHBIX ITyOJUKAIMil) -
http://elibrary.ru

8.4. Ilepevyenb NPOrpaMMHOro odecrneyeHmst

Ne HaumenoBanue I1O PexBU3UTHI J0TOBOpa (1aTa, HOMEP,
IJJH CPOK JeificTBHSI)
1| Windows: WinPro 10 RUS Upgrd | nmorosop Ne 757 ot 04.07.2018, cpoxk
OLP NL Acdmc JeHCTBUS — OECCPOUHO; KOHTPAKT No
1653 ot 14.12.2018, cpok nericTBus —
OeccpoUHO
2 | Office Standard: Office Stdandard | konTpakT Ne 690 ot 19.05.2015, cpok
2013 Russian OLP NL JerlcTBus — 6eccpouHo goroop Ne 757
AcademicEdition Office ot 04.07.2018, cpok aeicTBus — Oec-
Stdandard 2016 Russian OLP NL | cpouno kontpakt Ne 727 ot 20.07.2016,
AcademicEdition Office CPOK JIEHCTBUS — OECCPOUHO
Stdandard 2016 Russian OLP NL
AcademicEdition
3 Siemens Digital Industries Soft- cyOnuieH3noHHbIi qorosop Ne 376 ot
ware (NXACAD100 + 24.02.2015, cpok nercTBus - 6ECCPOUHO
NXACADI101)



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

HaunmenoBaunue 10

PexBuU3UTHI 1O0roBOpa (1aTa, HOMep,

IJJH CPOK JeiicTBHSI)
4 ACKOH-Komnac Jlorosop 652/2014 ot 07.07.2014
5

Mirapolis Human Capital
Management

JMUEH3HOHHBIN 1oroBop Ne 614 ot
20.06.2023, cpok nercTBUs — 110
31.12.2023 BKJIIOUUTEIBHO

8.5. Onucanue mMaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISl OCY-

IHIECTBJICHUA 06p33OBaTeHLHOFO nmpomecca mo IMCuUIJInHe (MOI[yJHO)

HaumeHnoBanue 060pyno-

BAHHBIX Y4eOHBIX liaﬁl/lﬂe- Darxriaecknii axpec NE° S E
No TOB, Aab0paTopHii, Ma- IlepeueHb 0CHOBHOTO 000- | y4eOHBIX KAOUHETOB, = 5 = 5
p/n | CTEPCKHMX M Ap. 00beKTOR pyAOBaHus aaboparopwuii, Ma- g Z S¢S
U1 IpOBeIeHUs NMPAKTH- CTepeKHX H Ap. g § §
YeCKHUX 1 J1a00paTOpHbIX = <z =
3aHATHHA

1| YyeOnas ayauropus Crouibl yueHHUYECKHE 445020 Camapckas | 77,4 60
JUIS [IPOBEJICHUS 3aHsA- | IByXMECTHbIE (MOHO- obnacrts, . Tosb-
TUH JIEKIIMOHHOTO THIA. | OJIOKH), CTOJI IIPEernoaa- a1y, LlenTpans-
VYyebnas ayauropus BaTEJbCKUM, CTYJI Ipe- | HBIU p-H, yi. bemno-
JUIS IPOBEJICHUS 3aHsA- | MOJaBaTeNIbCKUM, pycckas, n.14r, /-
THIl CEMUHAPCKOTO TH- | 9KpaH, JOCKa MeJIOBasl, 309
na. YueOHast ay TMTOpHsl | POLIECCOP, TIPOSKTOP
JUISL KypPCOBOIO ITPOEK-
TUPOBAHMUS (BBITNOIHE-
HUS KypCOBBIX padoT).
VYuebHas ayauTopus
JUIS IPOBEJIEHUS TPYII-
MIOBBIX U UHJIUBUJTY-
QJIbHBIX KOHCYJIbTALUH.
VYuebHas ayauTopus
JUIS IPOBEJICHUS 3aHs-
THH TEKYIIEro KOH-
TPOJISL U MPOMEKYTOYU-
HoM atTectanuu. (/-
309)
VYuebHas ayauTopus Cromnpl yueHn4ecKue 445020 Camapckas | 55,4 44
JUIS IPOBEJIEHUS 3aHSA- | IByXMeCTHbIE (MOHO- o0nacts, r. Tomb-
TUH JIEKIIUOHHOTO THIA. | OJIOKM) , CTOJ mpemnoja- | sT1TH, LlenTpans-
VYyeOHnas aynuropus BaTEJIbCKUH, 10CKa HBIN p-H, yiI. bero-
JUIS IPOBEJICHUS 3aHsA- | ayJuTOpHas (MenoBas), | pycckas, a.l4r, JI-
TUW CEeMUHApCKOro TH- | Kadempa. 312

7 | ma. YueOnas ayautopus

JUISL KYPCOBOT'O IIPOEK-
TUPOBaHUs (BBIIOJIHE-
HUS KypCOBBIX padoT).
VY4yebHas ayauTOpuUs
IUIs1 IPOBEJICHUS TPYTI-
MOBBIX U MHIUBUIY-
QJIbHBIX KOHCYJIbTALlUH.




HaumeHoBaHue 060pyn0-

BAaHHBIX Y4eOHBIX KaOHHe- . = o K
. dakTHyeckuii aapec - 2 3
TOB, JIa0opaTopHii, Ma- A 5 =
Ne IlepeyeHb OCHOBHOTO 000- | Y4YeOHBIX KAOMHETOB, = ST 5
CTePCKHUX U JIP. 00bEKTOB . s = o 2
n/n PYAOBaHUA JiabopaTtopuii, Ma- g = = s
AJIA MIPOBEACHUSA NPAKTH- =] = g
CTEpPCKUX U Ap. 5 S 8
YeCKHX M J1a00paTOPHBIX = <z =
3aHATHI
VYyebHas ayauTopust
JUISL IPOBEJICHUS 3aHS-
THI TEKYILIEro KOH-
TPOJISL U IPOMEXKYTOY-
HoM aTtTectaruu. (/-
312)
Komnerorepnsiit kitace. | CToJibl y4eHUYECKUE 445020 Camapckas | 48,3 10
VYyeOHast ayiuTopust oaHomecTHbIe, CTOJIbI o6yacts, 1. ToJb-
JUIS IPOBEJICHUS 3aHA- | YYEHUUYECKUE JBYX- stTy, [lenTpansb-
THH JICKUMOHHOT'O TUIIA. | MECTHBIE, DKpaH, Iepe- | Hbli p-H, yi. beno-
VYyeOHast aytuTopust HOCHOU IIPOEKTOP, pycckas, a.14r, /-
JUISI IPOBEJICHUS 3aHsI- | KOMIIBIOTEPBI, CTYJIbS 301
TUM CEeMHHAPCKOTO TH- | ydeHnueckue CToJbl
na. YueOHast ayJuTOpus | IPErnojaBaTeIbCKue,
JUISL KypCOBOT'O IIPOEK- | JIOCKa ayJuTOpHas (Me-
TUPOBaHUSI (BBINOJHE- | JIOBas).
3

HUS KypCOBBIX paloT).
VYyeOHas ayuTopust
IUTSL IPOBEIEHUS TPYTI-
MOBBIX U UHJIUBUY-
QITBHBIX KOHCYJIBTALIUH
VYuebHas aytuTOpUs
JUIS IPOBEJICHUS 3aHs-
THUH TEKYIIEro KOH-
TPOJISL U IPOMEXKYTOY-
HOM arrectanuu. (-
301)




