MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa No 32

YTBEPX/IAIO
PykoBonaurens HanpaBieHus

JIOII., K.T.H., JIOII.

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

C.B. Conéusniii

 (vHuLManel, Gamuius)
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(TToIIHCH)

«22» urons 2023 r.

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«HPI(prBOG MMPOCKTUPOBAHUCY
(HaumeHoBaHUE JUCIUIUINHBI)

Kon nampasieHust moArOTOBKH 13.03.02

HaumenoBanue HanpaBieHus
DNEeKTPOIHEPTeTUKA U DJIEKTPOTEXHUKA

MIOATOTOBKH
HaunmenoBanue
[Mu¢posast sHepreTrka
HaIpaBJIE€HHOCTH
®dopma 00yueHus 3a04Has

Canxkr-IlerepOypr — 2022
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Jluct cornmacoBaHus pabodeit mporpaMMBbl JUCHUTUINHBL

[Tporpammy coctaBu (a)

B.B. bynaros

(TOIDKHOCTB, Y. CTCIICHb, 3BaHUC) (moanuce, nara)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr No 32

«24» anpens 2023 r, npotokos Ne 6

3aBenyromnuii kageapoit Ne 32

II0LL., K.T.H., JOLI. - -

(MHMLKANBI, haMuIHs)

C.B. Conéusrii

(yd. cTercHb, 3BaHHUE) (moxmucek, nara)

OtBerctBennbiit 32 OIT BO 13.03.02(03)

&
-,

/3 ok
I.-'%'J{.t £

JIOII., K.T.H., JIOII.

(MHUIMATEL, GaMIIIHs)

0.4]. Conénas

(IOIDKHOCTBD, Y. CTEIICHb, 3BaHHUE) (moanwuck, gara)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Mmetoanueckoi pabore

CT. IpCrogaBaTciib

(MHMIKANTBI, (haMuITHs)

H.B. PemletaukoBa

(AOIDKHOCTB, Y. CTEIEeHb, 3BaHUE) (moxmucek, nara)

(MHULMATEL, GaMuIIHs)
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AHHOTaIUs

Hucuummuaa «L{udpoBoe mpoekTHpoBaHME» BXOAUT B 00pa30BATEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuio noarotoBku 13.03.02
«JNEeKTpOIHEpPreTuKa W DJIGKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTuxay.
Hucnurnmuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B IPOCKTUPOBAHUU 00BEKTOB ITpodheccnoHaIbHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM UM HOPMATHUBHO-TEXHUYECKOM
JIOKyMEHTaLen»

[IK-5 «CnocobGeH npoBOAUTH aHAIW3 M KOHTPOJb IMapaMETpOB U YCIOBUH pabOThHI
OTJIEIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPTeTUUECKOI CUCTEMBD)

CopepxaHrie TUCIHMIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
INEKTPOTEXHUYECKUX YCTPOHCTB C HCIOJNBb30BaHUEM 3D-TeXHOIOTUH TeoMEeTPHUYECKOro
MOJIEJIMPOBAHUS U aHAJIU3A.

[IpenogaBanue AUCHUIUIMHBI MpeAycMaTpUBaeT cieayione ¢GopMbl OpraHU3AINH
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe paboThI, CAMOCTOSITENIbHAS Pab0Ta 00YyJarOIIETOCs.

[IporpaMMoii NHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mas TpyZAOEMKOCTh OCBOEHUSI AUCIHMIUIMHBI COCTaBNsAeT 4 3a4eTHBIX eAuHuIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.
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1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

Lenp AUCUHMIUIMHBI TMOATOTOBUTH MAruCTpaHTa K IPOEKTHOM W HCCIEAOBATENIbCKOM
pOo)eCCHOHAIBHON JIESITEILHOCTH B 00JIACTH pa3pabOTKH 3JIEKTPOTEXHUUYECKHX YCTPOMCTB C
UCIIOJIb30BaHuEeM 3D-TeXHOJOTU TEOMETPUUYECKOT0 MOICIIMPOBAHUS U aHATTU3A.

1.2. JlucummuiiHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MPOrpaMMBbl BRICIIET0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMITETCHIIMSAMU WIIM WX YacTsAMH. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHUKEHUS NTPUBEIACHBI B
Tabmuie 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU

[1K-3 Coocoben

ITK-3./1.1 BeITIONTHSIET COOp M aHAJIU3 TAHHBIX
MPUHUMATH yYacTHE B

JUISl IPOEKTUPOBAHUS OOHEKTOB

MPOCKTHPOBAHUN .
poeCCUOHATILHOM JIeATEILHOCTH
00BEKTOB
. I1K-3./1.2 pa3zpaOaTbiBaeT 3CKU3HBIE U
poQeCCHOHAILHON

[Ipodeccuonanbubie paboune 4epTexu rpaguiecKoit yactu
NIETENLHOCTH B N N
KOMIIETEHIINHU paboueit ¥ TPOESKTHOM IOKyMEHTaIlUU
COOTBETCTBUU C
[1K-3./1.3 ucnonb3yeT cpeacTna
TEXHUYECKUM 3aJaHUEM
aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS JIJIS
1 HOPMATHBHO- .
odopmiieHus pabouel JOKyMEHTaIu!

TEXHUYECKOU N
. 00BEKTOB MpodhecCuOHaTbHOMN NEeITEIIBHOCTH
JIOKYMEHTaluen

[1K-5 Criocoben
HpOBOI[I/ITI) aHaJIn3 n
KOHTpOJb mapametpoB u | [IK-5./1.1 aHanu3upyer 3aBUCKIMOCTH MEXTY

[TpodeccuonanpHbie | ycnoBuid paboThI IapaMeTpaMH U XapaKTepUCTUKaAMHU
KOMIIETEHIINH OTJIEbHBIX KOMITOHEHTOB 3JIEKTPOIHEPTreTUUECKON
KOMIIOHEHTOB CUCTEMBI
AIIEKTPO3HEPTETUYECKON
CUCTEMBI

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuuninHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIINX JUCIUIIINH:

— «Hudopmatukay,

— «HubopmManmoHHbIC TEXHOIOTHI,

— «HHxeHepHas M KOMIBIOTEpHAs rpaduka.

3HaHUs, TMOJYyYEHHBbIE NPU HM3YYEHHHM Marepuaia JaHHOW JUCHUIUIMHBL, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BAThCS IPU U3YUYECHHUH IPYTUX AUCUIUTUINH:

— «AIJIMTHBHBIC TEXHOJOTHHU B DJIEKTPOIHEPTETUKEY,

— «IIpou3BOACTBEHHAs NPEAAUINIOMHAS TPAKTUKAY.

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPyA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.
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Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Nel0
1 2 3
Oobwan mpyooemKocmsp OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIJIE:
nexuu (JI), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (dac) 119 119
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
audd. 3auer, sx3amed (3ager, Judd. 3a4, Ik3.) ' '

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TpyA0€MKOCTH TUCIUIUIMHEI IO pa3einaM U BUIaM 3aHSITHI.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIUILINHBI, UX TPYA0EMKOCTh

Pasensl, TEMBI AUCHUILIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 10
Paznen Vl JKv3HEeHHBIN UK U CTaus pa3paboTKH 2 20
u3Ienni
Pasnen 2. Mammnoctpoutensabie CAITP 2 30
Paznen 3. Monenu aeraneii. Coopku. Ueprexu 2 6 40
Paznen 4. IlsKeHEpHBIN aHATN3 2 2 29
HWroro B cemecTpe: 8 8 119
Hroro 8 0 8 0 119

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
Oo0y4JalIuMHUC  ONpPENENeHHBIX  TPYIAOBBIX  (yHKUIMHA,  CBSI3aHHBIX ¢ Oynymei
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. ConepxaHue pas3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.
Copep:xanue pa3felioB ¥ TeM JIEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKIITUOHHBIX 3aHATUH

1 JKuzHeHHBIH TUKII ¥ cTaus pa3padoTKH U3eNnit

JKuznennpnii 1ukn w3nenui. CB3b CTauM pa3pabOTKH C PaHHUMH
CTaiuAMU MIPOEKTUPOBAHUS u MIPOU3BOCTBOM.
KoHKkypeHTOCTIOCOOHOCTh U cTajus pa3paborku. [loTpeOuTenbckue u
MpOU3BOJCTBEHHbIE TexHonornu. Cruau mnpoektuposanusi, CALS.
TpaguuuoHHBIE W TepenoBble mpouecchl pa3paboTku. Lludposas

pa3paboTka: nudpoBbic IBOHHUKHU 1 HadpUKK Oy IyIIero.




Marmmuaoctpountenbabie CAITP
Mammnoctpoutenbible  CAIIP  kak  WHTErpUpPOBAaHHBIC  CPEIIbI
mudpoBoii paspaborku msmenuii, suasl m3genuii. CAD\CAE\CAM-
CHUCTEMBI, MX pOJb M MECTO B pa3paboTke wuszgenuii. Kareropuwu
nporpammHoro obecriedenuss CAIIP (Tsokenble, cpenHue, JIETKHUE,
otkpeIThie). Kpymueiimme npomsBoautenu [10 CAIIP. JloxymeHTsl,
MPOIIECCOB MPOEKTUPOBAHHSI. Mo1enbHO-OPHEHTUPOBAHHOE
MpoeKTUpoBaHue. Pabouas cpema ©w WHTEpQEHC MOIB30BATENA
CAD\CAE-cucrem. IlIpoektsl. I'eoMeTpHdeckoe MOAEIMPOBAHHE.
Marematudeckoe  NpEACTaBICHHE  T'EOMETPHUYECKHX  MOJETICH.
['eoMeTprdyeckoe TPOCTPAHCTBO M CHCTEMBI KoopmuHaT. CBoicTBa
KapKaCHBIX, TIOBEPXHOCTHBIX H 00BeMHBIX Mozenei. CrocoOs
CO3JIaHHsI TEOMETPUIECKUX Mopeneld. CHCTeMbI KOOPJMHAT U CITOCOOBI
BBOJIa KOOpPIWUHAT TOYEK. I[IOHATUS TEOMETPUYECKUX PElaKTOPOB:
MPUMHUTHUB, DJIEMEHT, KOMIIOHCHT, TEOMETPUICCKHIA O0BEKT, FTEOMETPHUS
W KOHTYp, CHpaBOYHAas W O3CKHU3HAS TEOMETPHUs, OOBEKT, JCTalb,
cOopka. CBOICTBA reOMETPHUYECKIX OOBEKTOB.

[Tonsitue meramu. Cpena sckuza u aeranu. 3D- texdomorus. 2D u 3D-
ACKM3Bl  (KOHTYpHI), OOpasyrolme W HampaBisomue. Paboune
IUIOCKOCTH, OCH, TOYKH. 3aBUCHUMOCTH M TIPUBA3KHM B ICKH3aX,
pa3MepHble 3aBUCHUMOCTH. CCBUIOYHAs M OCKWU3HAsA TEeOMETpPHUS B
ockn3ax. KoHcTpykTuBHBIE 53nemeHTHl. [lapamerpuzamuss  mpH
MOJICIIMPOBAHNMN JeTanieil. BuOMMoTeKrn M mapaMeTpHyecKHe psiIbl.
AJanTUBHBIE 3JE€MEHTHI. THIOBBIE KOHCTPYKTHBHBIE JJIEMEHTHI.
PenaktupoBanue Monenei neranei.

Uepapxus moHsATHWIA: 3aKa3, wu3nenwe, cOOpka, yzen (momacOopka),
KOHCTPYKIUS, JETAIb.

CrpaTeru KOHCTPYMPOBAHHUSI «CBEPXY BHHU3» M «CHH3Y-BBEPX).
Hepapxuueckas CTpPyKTypa KOMIIOHEHTOB MH3Ieiusi B Opaysepe.
Crneungukanuu. COOpOYHbIE 3aBUCUMOCTH, HMX HAJIOKEHHE H
yJajeHue. Coznanue 171631 (S 17178 MacCCHBBI, KOMIIOHEHTBHI.
KoHCTpyKTHBHBIE 3JIEMEHTHI AJI1 BCTAaBKH B H3JIENME, CEMEHCTBA
JleTalel M KOHCTPYKTUBHBIX JJIEMEHTOB, DJIEMEHTHI CEMEMHCTBA.
CraHgapTHBIE U NTOJIB30BATENBCKUE JETAIH.

KauecTBeHHBIII M KOJWYECTBEHHBIH aHAIN3 TE€OMETPUHU JAeTaled u
cOOpOK. AHaMU3 LIEIOCTHOCTH, TEXHOJIOTMYHOCTH, KOMOMHUPOBAHHBIN
aHallu3 KpUBU3HBI, ['aycCOBOM KPUBU3HBI, CEUEHUN, KOTUYECTBEHHbBIN
aHanu3 IUQQepeHInaNbHBIX apamMeTpoB, MEXaHMYECKHH aHalu3.
W3Mmepenust u cpe3bl B MOJAeNAX. PeamucTuueckas BH3yalIH3alus
T€OMETPUYECKIX  MOJIEINEeH: CKpPBITHE  HEBHJIUMBIX  JIMHU,
pacKkpaliMBaHUe, TOHUPOBAHHME, CBONCTBA MaTEpUAIIOB U TEKCTYPBI.
Du3nvecKre XapaKTePUCTUKU JAeTaned M cOOpoK. AHaIW3 W3IENHN:
MPOBEPKH HA MPOCTPAHCTBEHHOE IEPEKPBITUE, HAIMYUE CTEIEHU
CBOOOIBI. AHumamms  KoMHoHeHTOB. KuHematmueckuii W
IuHamMuuecknid aHanmm3. AnHanu3 B uHTerpupoBaHHbIx CAIIP u B
cuctemax aBromarusupoBanHoro ananu3a (CAE). [lepemaua momeneit
n3 CAD B CAE. Ilpunoxenus anasi NpOCMOTpa TE€OMETPHUECKUX
MOJEIIEH.




AcconuaTuBHOCTL 4epTexed u Mozenei. IllabmoHBI W cTaHmApTHI
yepTexkedd. Mcmonb3oBaHue MapaMeTPUUECKUX BHJIIOB YEPTEKEH B
KadecTBe 3CKU30B st co3manus 3D mopeneidt. CTunm u CTaHAAPTHI
yepTexked, pedakTupoBanue. UYepTexxkHble pecypchl. Buasl  Ha
yepTekKax, BUIBI dYepTexa, paspesbl. [losCHUTEIbHBIE 3JIEMEHTHI
(momoHUTENBHAS HWHGPOPMANWS K BHIAM): pa3Mepbl, MapKephl,
0003HAYCHUS, TEKCT, HOMEp TMO3WIUH, crenudukanus, Ta0auIa,
CBapHOH IIOB, IEpEYCHb N3MEHEHNH, CUMBOIBL. OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOHM JOKYMEHTaLUU.

YuuBepcanpHbie ¢opmarbl nepemnaun aaHHbix B CAIIP. Ilpsmebie
UHTEPEHCHI

HanpsbkenHo — nedopmupoBannoe cocrosuue (H/IC). Cpenctsa
ananmuza H/JIC B CAD u CAE. 3amaun H/IC B 3nexTpomMexaHUKe:
neopMaliy BaJoB U KOPITyCOB 3JIEKTpUUECKUX MaiuH. [ledopmarmn
nepenau B anekrponpusone. HIC cOopok. [loaroroBka u pemieHue
3agau B CAIIP u CAE. YactoTHblii aHanu3. 3agada 4acTOTHOTO
aHanmu3a  JJEKTPOTEXHUYECKUX  KOHCTPYKUMH  (9JEKTpHUECKHE
MAalllMHbI, TPUBOJBI, 3JEKTPOTEXHUYECKHEe MIKadbl). Pe3oHaHCHBIC
4acToThl,  MOnbl.  PemieHume  3amay  YacCTOTHOIO  aHaIM3a
3NEeKTpOTeXHUUECKUX KOHCTpyKIuil B CATIIP.

Tok u marHutHOe moje. BrnusiHue KOHCTPYKUMHM Ha paboOTy CXEMBI,
«mapa3utHble» mnapamerpbl. [Ipumep CHIOBOM IIMHBI aBTOHOMHOIO
WHBEPTOpPA TOKA U €r0 CXEMBbI 3aMEelICHNS

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.
Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKux | TpyIoeMKOCTh, |MIPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

| | |

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne HaunmenoBanue nabopatopHbix paboT TpyHOeMKOCTS, | MPAKTHICCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 10
1 Mopenu neranei 2 2 3
2 Co6opku 2 2 3
3 Yeprexu 2 2 3
4 AHanu3 HanpsHKEeHHO-Ie(POPMUPOBAHHOTO 2 2 4
COCTOSTHUSI
Bcero 8 8
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4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunbr camocTosiTenbHON pabOTHI M €€ TPYJA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuna 7 — Busl caMOCTOSATENIbHOM PA0OTHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 10,
Bun camocrosiTensHOM paboTh

qac qac
1 2 3

H3ydeHue TeopeTHuecKoro MmaTepuania
nucuurmiuael (TO) 119 119
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEMy KOHTPOJIIO 10 10

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontpombasie pabotsl 3a04nnkoB (KP3) 89 89

IToaroroBska k IMPOMCIKYTOYHOU 20 20

atrecrauuu (ITA)
Bcero: 119 119

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITENILHOW Pa0OThI 00YUYAIOMIMXCSI IO TUCIUILTHHE (MOJIYJIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYarOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YUeOHBIX H3IaHUI MPUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KommuectBo
SK3EMILISIPOB B
Iudp/
URL ;b P ec bubnuorpadudeckas ccpuiika OUOIIHOTEKE
v (KpOMe 2IIEKTPOHHBIX
SK3EMILIPOB)

IIpoxopos A, Konuk  JL -
Hudposas Tpanchopmarusi.
AHanus, TpeH[bl, MUPOBON OIBIT.
W3nanue BTOpOE, UCIIPABIEHHOE U

momoiiHeHHOoe. — M.: 0OO0OO
«KomHsioc I'pym», 2019 — 368
CTp., WL

IIpoxopoB A., Jleicaue M. -
Hayunsiii  pemakTop mpodeccop
Boposkos A. IludpoBoil 1BONHUK.
AHanu3, TpeHAbl, MUPOBOW OIIBIT.
W3nanue mepBoe, UCIPaBICHHOE U
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nononHeHHoe. —  M.: 00O
«Anpsaucllpunr, 2020. — 401 ctp.,
WL

3unosbeB /. B. IIpoexTtupoBanue B
Autodesk Inventor / JI. B.
3unoBeeB —  «M3pmarenbckue
pewenus», 2015.

I'ysaenkoB B. H., XKypo6enko II.
A., Bunnymuaa E. B.  Autodesk
Inventor 2016. TpéxmepHoe
MOJIETTUPOBaHHE neranei u
BBITTOJTHEHUE AIIEKTPOHHBIX
yeprexei: yued. mocobue. — M.:
JAMK TIlpecc, 2017. — 124 ¢

Kypc o6meii ¢usuku: yueO.
nocobue: B 5 1./ U. B. CaBenbes.
N3n. 5-e, uctp. T. 2:
DNEeKTpUYECTBO W MarHeTusM.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 1O. B. Meron
KOHEYHBIX HJIEMEHTOB IE
MOJECIIMPOBAaHUSA  yCTPOMCTB U
cucteM : yueOHoe mocobue / 0. B.
KitynnukoBa. — PocroB-Ha-/loHy:
0DV, 2019. — 85 c.

https://Ik.etu.ru/deanery#/files/all

HccnenoBanue 31eKTpOMarHMTHBIX
XapaKTEpUCTUK TpE€xa3HbIX
ACUHXPOHHBIX  JBUTaTened B
cucremMe  aHanmuza  RMxprt®:
METOANYECKHUE yKa3aHHs K
71a00paTOPHBIM U MPAKTUYECKUM
padoram/ Cocr.: I'.U. IIpokodnes,
M.B llemenés. 2013

https://Ik.etu.ru/deanery#/files/al

ABTOMaTH3UPOBAHHOE
MIPOEKTHUPOBAHNE
ANEKTPOTEXHUIECKUX  YCTPOUCTB:
METO/JI. yKa3aHus K j1a0. paboTam u
MPaKTUYECKUM 3aJaHusm/ cocT. [
W. Ilpokodres, P.B.1llyoun

https://Ik.etu.ru/deanery#/files/al

ABTOMAaTH3UPOBaHHBIN aHanu3
HanpsKeHHO-1e(hOpMUPOBAHHOTO

COCTOSIHUS KOHCTPYKIHU u
IIPOLIECCOB TEIJI000MEHa!
Meroaunueckue yKa3aHHUs K



https://lk.etu.ru/deanery#/files/all
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7a00paTOPHBIM U TPAKTUYECKUM
sarstusim/ coct. . U. TIpokodnes.
2016

K88 Brenenue B coBpemennnie CAIIP. DJIEKTPOHHBIH pecype
Kypc nekumit / Mamox B.H. -
Mocksa: IMK IlIpecc, 2010.- 192
C.

ABTOMaru3anus pacuera u 50
npoekTupoBanus podoto u PTC:
npaktukym/ B.B. Bynaros, C.C.
Tumodees — Cnb6.: I'VAIIL 2019 —
97 c.

ABTOMAaTH3aIUsl TMPOCKTUPOBAHUS 50
Y TIPOU3BOJICTBA: MpakTHUKym/ B.B.
bynato, C..B. Conéunsiii, C.A.
CepukoB, A.A. Kynpunukuii, A.B.
Peicua— Cn6.: I'VAIIL, 2020 — 95 c.

7. IlepeyeHb MEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedueHb JIEKTPOHHBIX OO0pa30BaTENbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL aapec HaumenoBanue
https://lib.quap.ru Caiit oubmmorexu I'VAIL
https://cals.ru [MpukinagHas JIOTUCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuenb MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUeHUs, HCIOIB3yEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOeCTICUeHHs TTpeicTaBieH B Tadsmire 10.
Tabmuua 10— IlepedeHs nporpaMMHOTo o0ecreyeH s

No /1t HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CHCTEM,HCII0NIb3YEMBIX npu
OCYIIIECTBIIEHNH 00pa30BaTEILHOTO MPOIiecca Mo AUCIUITIIHHE

IlepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
tabnuue 11.
Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmotpeno



https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/
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9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepUaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmue 12.
Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 MynbTuMeanitHas TeKIUOHHAS ay AUTOPUS 21-18/21-21
KommbroTepHsIii Kiacce 31-04

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTB Il TPOBEICHUS IMPOMEKYTOYHOH aTTecTalluu
00ydaromuxcs 1Mo JUCUUIUINHE MPUBEACH B Tadime 13.
Tabmuua 13 — CocTtaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONPOCOB K IK3aMEHY,
TecThl.

10.2. B kauecTBe KpUTEpPHEB OICHKU YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH OOYYalOUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOMAYJIHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCHUTETa,  IpaBHIIa
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurtepuu olleHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOHN JUTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIe UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMON CTIENMAIM3UPOBAHHBIX MMOHSITHH.

COTIIMYHO»
GavTCHO»

— o0yuyaroIuiicss TBEPIO YCBOWJI MPOTPaMMHBIN MaTepual, TPaMOTHO
M, N0 CYIIECTBY, HM3JIaraeT €ro, OMNHUpPasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET Hay4YHBIC MTOJIOKECHHUS;

— JIeJIaeT BBIBOALI B 00OOIICHHS;

— BJIQJICET CUCTEMOM CIEeIIMaTU3UPOBAHHbBIX MOHSITUH.

«XOpOoLIO»
GauTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY, M3JIaraeT €ro, ONnupasich Ha 3HAHUS TOJIHKO OCHOBHOMU
JUTEPaTypHI;
«YyZIOBJIETBOPUTEIBHO» | — JIOIYCKAeT HECYIIeCTBEHHbIE OIIMOKN  HETOYHOCTH;

«3aUTEHO» — UCTBITBIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHHUU
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,
— 3aTpyJiHseTcs B (POPMYIMPOBAHUU BBIBOJOB M 0000IICHUI;
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Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTeprcTrka chopMUPOBAHHBIX KOMITCTCHITHIA

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICHAIN3UPOBAHHBIX MTOHSATHH.

«HEYOOBJICTBOPUTCIILHOY)
«HEC 3a4TCHO»

— o0yJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHbIC  OIMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHUS;

— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bomnpocsr qy1s1 sx3amena npecrapieHsl B Tadbnauie 15.

Tab6muma 15 — Borpocs! 1u1st 5k3aMeHa

Ne /it Ilepeuenp BOPOCOB I DK3aMEHA Koz
WHIMKATOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUN UCCIENOBAHUS U IIK-3.1.1
MIPOSKTHUPOBAHHUS B )KU3HEHHOM ITHKJIC U3ICIHH

2. [Tonsitue u cocra CAIIP ITK-3.J1.1

3. Crpykrypa CAD-cucrem MK-3. 1.1

4. Kareropuu u «nupamuga» CAIIP, oOmeH pe3yibraTaMu IK-3./1.1
pabotel CAIIP pa3nuyHbIX KaTeropuil M MPOU3BOAUTENCH

S. «OTKpbITHIE» U «3aKpbIThiey CAIIP IMK-3.J1.1

6. XapakTepUCTUKHU MPOCTPAHCTBA, B KOTOPOM CO3/JA0TCS IK-3. 1.1
reoMerpuueckue mojenu CAD-cucreM

7. WuTepodeiicsl u padoune cpeasl noacucrem CAIIP ITK-3.J1.1

8. ['eomeTpuueckoe mpocTpaHCcTBO, CUCTEMBI KOOPAUHAT U MK-3. 4.1
euHuIBl n3Mepenus B nojcucremax CAITP

9. [IpoekTupoBaHue «CBEpXY BHU3» U «CHU3Y-BBepx»: cxoacTteo | I[IK-3./1.2
U pazauyue

10. Bunsr mznennii mo 'OCT ITK-3.J1.2

11. KonctpyktuHble 3nemenTsl CAD-cucrem IMK-3.J1.2

12. KapkacHas reomeTpruueckas MOJ€Nb, JOCTOUHCTBA U IK-3./1.2
HEJIOCTATKU

13. IToBepxHOCTHast reoMeTpUYecKast MOJIeNb, JOCTOMHCTBA U IK-3.1.2
HEIOCTATKH

14. TeepnoTenbHast (00beMHas) reOMeTpUYecKas MOJIENb, IK-3.1.3
JOCTOWHCTBA U HEJIOCTATKH

15. [Tapamerpuszanus B CAD-cuctemax IMK-3.11.3

16. 3aa4yn U cpescTBa pelaKTUPOBaHUS JleTanel u cOOpOK B IK-3./1.2
CAD-cucremax

17. KonnyecrBenHnas n kauectBeHHas Bepupukanus B8 CAD- IK-3.11.3
cucreMax

18. ABTOMAaTH3a1Us CO3AAHNS KOHCTPYKTOPCKUX JOKYMEHTOB: IK-3.1.3
YePTEKH U crennukanuu

19. Tune! ananuza HanpspkeHHO-AeGopmupoBanHoro coctosnus u | [1K-3./1.3
UX XapaKTePUCTHKH

20. HanpsixeHHO-1epOpMUPOBAHHOE COCTOSIHUE JIeTallel U ITK-3.11.3
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cOOPOK (CXOACTBO U PA3IUYHE)

21. Tumnbsl MoJiesIeH, UCTIOIb3YEMbIE B CHCTEMAaX KOHEYHO- IIK-3./1.3
aneMeHTHOro aHanu3a: CAD-Mozens U ujeanu3upoBaHHas
(1ICAD) monens.

22. Tunsl Moziene, UCIoIb3yeMbIE€ B CUCTEMAaX KOHEYHO- IK-3.1.3
JJIEMEHTHOTO aHaJIN3a: JUCKPETHAs MOJIETIb.

23. Tunsl Mozieneil, NCIoIb3yeMbIE B CUCTEMAaX KOHEYHO- IK-3.11.3
AJIEMEHTHOTO aHaJIN3a: PACYETHASI MOJIEIIb.

24. CxoIMMOCTh Tpoliecca pacdera U ero poib B Bepu(UKAIIH IK-3.11.3
pe3yJibTarta

25. CeroyHasi CXOJIMMOCTH TIPOIIECcCa U €€ POJIb B BepUPUKALINH IK-3.J1.3
pe3yJibTara

26. «Macrepa» TpOeKTUPOBAHUSA U UX POJIb B IIPOIECCAX IK-3.J1.3
POSKTHUPOBAHHUS

217. «KaJbKyIsSTOPHI U UX POJIb B IPOIIECCAX TPOCKTUPOBAHUS I1K-3.J1.3

28. TunoBbie cXeMbl BEHTHIISIIIAM HJICKTPOTEXHUUECKUX MIKA(OB. IMK-3.1.3

29. JlocTOMHCTBA U HEAOCTATKU BO3YIITHOTO U KHUJIKOCTHOTO IK-3./1.3
OXJIQXKJICHUSI TETUIOBBIICIISIONINX KOMIIOHEHTOB
ANEKTPOTEXHUYECKUX YCTPOKCTB

30. ['pannyHbIE U HaYaAJIbHBIE YCIOBUS B MOJIEJSIX IIPOLIECCOB IK-5./0.1
TeIUIonepe1ayn

31. Buewnuit 00beM U €ro posib B MOJENSAX TEIIONEpeaauu U IK-5./0.1
ANEKTPOMArHUTHOTO aHAJIN3a

32. IlenHpie ¥ oIEBBIC MOACIN aHAIN3a I1K-3./1.3

33. VY CIoBUS UCTIONTB30BAHUS METO/Ia MAaTHUTOCTATUIECKOTO IK-5./1.1
aHaym3a

34. VY cnoBus UCMONIB30BAaHUS METOAa TAPMOHUYECKOTO IK-3.11.3
MarHMTHOTO aHalln3a

35. VYcnoBust UCMONB30BAaHUS METOa aHAJIM3a TIEPEXOTHBIX IK-3.11.3
MarHUTHBIX MTPOLIECCOB

36. YcnoBust HEOOXOAUMOCTH TIPUMEHEHUS IK-3.4.3
MHOTOJJUCIMIUIMHAPHOTO aHAJIN3a MPOIIECCOB

37. BnusiHue KOHCTpYKIIMHM Ha pabOTy CXEMBI, «IIapa3UTHHIE» IK-5.1.1
napaMeTpsl

38. Cpena mHTErpanys HEMHbIX U MOJIEBBIX Mojenei (Simplorer) I1K-3./1.3

Bomnpocs! (3agaun) i 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne /it [Tepeuens BompocoB (3amau) mist 3adeta / nudd. 3auera Koz
WHAWKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nans KypCOBOTO TMPOECKTUPOBAHUS/BBITIONHEHUS KYpCOBOWM pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/m .
KypCOBOH pabOTHI
Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO
BOHpOCBI AJId OpPOBCACHUSA HpOMe)KYTO‘IHOfI arrécraliin B BHUHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.
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Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1.

Kaxoit atan XK1 pacnonaraercs Mex 1y MapKETHHTOM U CHaOeHueM?

Ymunusayus Mapkemure
oy
obcnyxusaHue
CrabxeHue
3xecnnyamayus
Modzomoska
npouseodcmsa
Ynakoexa u lNpou3seodcmeo

XpaHeHue

EduHas 6a3a daHHbIX
o npodykme
(uzdenuu)

1. MogaenupoBanue
2. TlpennponaxHas NOArOTOBKa
3. IIpoekTtupoBanmue

TK-3.]1.1

bazoBeiMu cucTeMamMu, OOCCHEYMBAIOIMMH PEATH3AIUI0 CTPATETHH
PLM (mopnepxku >KU3HEHHOTO IUKJIA MPOJYKTA), SIBISIOTCS CHUCTEMBI
KJIaCCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

3. CAIIP-1, CAIIP-2, CAIIP-3

4. CALS

TK-3.]1.1

Ha PUCYHKE npecTaBIeHa

1. IDEFO
2. IDEF1
3. IDEF3
4. IDEF5

TK-3.]1.2

K tsoxenomy kimaccy CAD — makeToB OTHOCSTCS] CHCTEMBI
1. NX, CATIA.

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMITIAC 3D.

4. ANSYS, CEL.

TK-3.]1.3

Kaxoii 00bexT B CAD nakeTax Ha3pIBaeTCs CIIAHHOM?

1. T'magkas kpuBas, KOTOpas TMPOXOAWT 4dYepe3 JnBe uiau Oosee
KOHTPOJIBHBIX TOYEK, YIPaBIsSoMuX (GopmMoii crutaiiHa.

2. HeckomapKko mOMHINHMAIA.

3. Jlomanast kpuBasi, KOTOpas MPOXOJUT Uepe3 JABE WIU Oojee
KOHTPOJIbHBIX TOUEK, YIPaBIsomuX Gpopmoii crutaiHa.

TK-3.71.3

MogenupoBanue mnoje (U3NYeCKHX BETUYMH, B TOM YHCIE aHAJIHU3
npoyHoctu B CAE-cucremax yarie BCero BbIITOIHSAETCS

1. MeTro10M JUCKPETHBIX HJIEMEHTOB.

2. MeTro/10M KOHEUHBIX JIEMEHTOB.

TK-3.71.3
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3. MeToaoM KOHEUHBIXOOBEMOB.
4. MetosoM 1po0 U OMIKUOOK.

Ha pucynke npencrasiena

4 i
TN
'Q‘\‘:-;’))"
— (=
‘ /'

KapkacHas mozes.
IToBepxHOCTHAsA MOJEND.
TBeprorenpHas MOJEINb.
I'uGpunnas Mmoaens

PobdE

TK-3.]1.3

Yro takoe G-xox

1. HaGop xoMaH[ JUIsl BBITIOJTHEHUS IIPOBEPKU T'€OMETPHHU.

2. SI3wIk mporpamm 00paboTku /it cTaHkoB ¢ YITY.

3. OtkpobiThiii  Qopmar  (¢daiinoB, CO3MaHHBIA A7 OOJerueHus
B3aMMOJICHCTBHS B paMKax YIIPaBJICHUS KU3HCHHBIM [IUKJIOM H3CITHS.
4. SI3pIK IpOrpaMMHUPOBAHHMS JJIsl CO3JIAHMSI TPEXMEPHOU IT€OMETPHH.

TK-3.]1.3

[Ipn pa3paboTKe YNPaBISIIOMIMX MPOTPaMM JJIsi OOOPYIOBAaHHS C
YHCJIOBBIM ITPOrPAMMHBIM YIIPABICHUEM IPUMEHSIOTCS

1. CAD-cucreMsl

2. CAE-cucteMsl

3. CAM-cucreMsl

4. PDM-cucreMsl

TK-3.]1.3

10.

Ha pucynke npencrasiena

-3 = | B

= A2
= AZ1
= A2 ~
@ =
a 4231
= 4232

= A233
= £ A3
= 4231
- A2H2 o
- A2343
= A2M5

B

- AZT B

et =l =]
v [€6 [ Be | nn [Br [Cp [4r [N [C6[Be

1l [4r | |
[[26[27]28(29 (30 (31 [1 [2 [ [d4[5[6]7
[ I

4 |

Huarpamma IDEFO
Jwuarpamma ["anta
Hwnarpamma McukaBbl
Junarpamma DFD

L

B
[HITET

]
;|

o
&
o
b

&

el oA

MK-5.]1.1

HepequL TEM KOHTPOJIBHBIX pa60T O JUCIHUIIIINHEC 06yqa101111/1xc51 3a04HOI (I)OpMLI

00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PadOT

3agaHue Ha KOHTPOJIbHYIO padoTy

[Toctpouts muarpammy IDEFO

BapuanT 3a1anus BpIOMpaeTcs N0 nocjaeaHeil nudpe 3a4eTHONH KHUKKH.

‘ Ne BapuaHTa ‘ 3agaHue
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ACHHXPOHHBIN JIBUTATENb

JlBUrarenb NOCTOSSHHOIO TOKa

DneKTpUUeCcKU reHepaTop

Taxoreneparop

NHAyKTUBHBIN TaTYUK MTOJOKEHUS

Onrtuueckas JIMHEMKa

ITopuiHeBoi KoMIpeccop

JInTuii-nOHHBINA AKKYMYJIATOD

I'maponacoc npecca

ITHeBMaTHYECKUI IPUBOJ JIBEPEH HA36MHOI'0 TPAHCIIOPTA

OO (N[OOI W|IN|FL O

KoHTponbHas padoTa TODKHA COAEPKATh TEOPETHUCSCKHE ITOJIOKEHHUS, HILTIOCTPAIIMU 00bEKTa
MCCIIEIOBaHMs M CKPUHIIOTHI BceX ypoBHel moaenu |IDEFO.

OdopmiieHre paboTsl cornacHo npuHIThHIM B 'Y ATl cranmapram.

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNAIONIMe  MPOLEAYyphl  OLIEHWBAHUS
WHIUKATOPOB, XapaKTEPHU3YIOUMX dTanbl (OPMUPOBAHHMS KOMIICTCHIIMH, COAEpXKATCia B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroauyeckue yKka3aHus AJig 00y4YarOmUXCs IO OCBOCHUIO AUCITUTUTHHBI

11.1. Meroauueckue yKazaHus JIsi OOYYAlOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M CHOE H3JIoKEHHE ydeOHOoro Martepuana. Ha3HaueHue COBpEMEHHON JEKIMH B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMAIUIO IO TEME, a B OCBOSHUH
(byHIaMEHTaJIBbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro TIO3HAHMs, HOBEHMIINX
JTOCTH)KCHUN Hay4dHOM MbICiH. B yueOHOM mporiecce JIEKIUsI BBIMOIHSIET METOAO0JOTUUYECKYIO,
OpraHU3aIMOHHYI0 U MHpOopMarmoHHy0 (QyHKIMU. JIEKIUS pacKphIBaeT MOHATHIHBINA anmapat
KOHKpeTHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAaeT LENbHOE NPEACTABICHHUE O JAUCLUUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IpENoJaBaTeseM;

— pasBuUTHE TNPO(ECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILIJIEHHUS.

— TOsBJIEHHE HEOOXOIMMOro MHTEpeca, HE0OX0AUMOTO Ul CAMOCTOSTEIbHOW PadoTHI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIlue Toabl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIAENSTH IJIaBHbIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOI'O MOHUMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JleKMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd ClIaloB U
HCIIOJIb30BAaHMEM pa3/laTOYHOTO MaTepuaja MpU MPOBEACHUU KOPOTKUX IUCKycCH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK [0 JUCLIUTUIMHE.
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11.2. Meroauueckue ykKa3aHus s OOYyYarOIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHMS Ja0OpaTOpHBIX paboT oOyYaromMHCsS JOJDKEH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJA/eTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIIeTy0IINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIENOBAaHMS IPOLECCOB, SBIEHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JTAHHOW JWCIUILTIHBI;

— 3aKpeIUICeHHE, pa3BUTHE W JICTAIM3ALMUS TEOPETHUECKUX 3HAHUHM, MOJYyYCHHBIX Ha
JEKIMX;

— IoJIyueHHe HOBOW MH(OpMAIMH 110 U3y4aeMOM JUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOW  paboTel ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

Crnmcok 3aganuii peacTaBiieH B 1M 4.4, Tabnuia 6.

[Tepen nmpoBeneHueM 1a00paTOPHBIX PabOT CTYAEHT 00s3aH BHUMATEIHHO 03HAKOMHTHCS
C METOJIMYECKUMH MaTepHaJIaMH.

Crpykrypa 1 dhopMma ordera o0 1aboparopHoii pabore
1. TuTynbHBII JUCT.

2. llems paboTEHL.

3. OCHOBHBIC TEOPETUYECCKHUE MOJIOIKCHHS.

4. Tlopsmok BBIOMHEHHsS pPabOTHI, ¢ MpeacTaBicHHEeM (opMmyl, rpaduyecKux
3aBHCUMOCTEH U CKPHHIIIOTOB.

5. BrIBOABL

TpeboBanus k oopMIIEHHUIO OTYETa O JJabopaTOPHOU paboTe

Odopmnenue 1ab0paTopHON pabOTHI BHIIIOIHIETCS B COOTBETCTBUU C TPEOOBAaHUSIMHU OT/ENa
HopMaTuBHOU AokyMeHTauuu ['Y AL npencrasnenHsiMu Ha caiite ['YAIL

http://guap.ru/quap/standart/titl_main.shtml

[Ipu HeBbIMONHEHUH JA0OPATOPHBIX pabOT B 00bEME, BBLAAHHOM IpErojaBaTesieM Ha
CEMECTp, CTYIEHT IIOJy4YaeT OLEHKY «HEYIOBJIETBOPUTEIBHO» IPH  IPOXOXKACHHUU
IPOMEXYTOUYHOH aTTecTauu.

11.3. MeToauueckue yKa3aHus ISl OOYYarOMIMXCs TI0 MPOXOKIACHUIO CAMOCTOSATEIHHON
paboTHI

B Xoze BBITIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJ]aHAI0 ¥ TIPU METOIAMYECKOM PYKOBOJICTBE MPEIOAaBaTellsi, HO 0e3 ero HelmocpeaCTBEHHOTO
y4acTusl.

B mporiecce BBITTOHEHUST CaMOCTOSATEIBLHON paboThl, Yy oOydaromerocss GopMHUpyeTCs
1enecoo0pasHoe TIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>i, o0ecrieynBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEHHs, MOMOTaeT NOMYyYUTh HABBIKH TOBBIIICHUS
poheccCuOHaNbHOTO YPOBHSIL.


http://guap.ru/guap/standart/titl_main.shtml
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MeToaudyeckuMu ~ MaTepuajaMH,  HAMNPaBISAIONIMMH  CaMOCTOSITENIBHYIO  paboTy
00ydJaronuxcs, sIBISETCs y4eOHO-METOIMYECKUI MaTePHUAaJIbI IO JTUCITUTIIINHE.

11.4. Meroauueckue ykazaHusi Uit OOyYarOMIMXCS MO0 MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IpEIyCMaTPUBaeT KOHTPOJb KayecTBAa 3HAHUH
00yYaromuxcsi, OCYIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHUBAHUS XO/a OCBOCHUS
JVICIIATUTHHBL.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS HA MPAKTUYECKHUX 3aHSATUSX B YCTHOM
dbopmare.

PesynbraThl TEKyIIero KOHTPOJS COOOIIAIOTCS CTyAEHTaM HEMOCPEICTBEHHO Ha
CJICAYIOUIECM 3aHSTHH.

PesynbpTaThl TEKyNIEro KOHTPOJIS YCIIEBAEMOCTH VYYHUTHIBAIOTCS TIPU TPOBEIACHHUH
POMEKYTOUHOM arTecTaiuu. [Ipyu HEMpOXOXJAEHUH TEKYIIEro KOHTPOJIS CTYICHTY CTaBUTCS
OIICHKA «HEYIOBJICTBOPUTEILHOY.

11.5. Metoauueckue ykazaHus A OOyYarolUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTecTaluu

[IpomexyTouHass arrecTanuss MPOBOJUTCS MO pe3yibTaTaM TEKYLIEro KOHTPOJIS
yCIEBAaEMOCTH.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS  MpeAycCMaTpUBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTAaTOB OOy4YEeHHS MO auciuiuinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYarolMMcs B IpoLecce
M3YYEeHHS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CaAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUYEeCKUX 3a7ad. DK3aMEH, KaK IpaBujo, MPOBOIAUTCS B
nepuoj, SK3aMEHAIIMOHHOM CECCHM W 3aBEpINaeTcs aTTeCTAlMOHHOW OIEHKOH «OTIUYHO,
«XOPOILI0Y», «YJOBIETBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBanusimu [lomoxkeHuit «O TeKylieM KOHTPOJIE YCIIEBAEMOCTH W
MPOMEXKYTOUHOH artectanuu cryfeHToB ['YAIL, oOydaromuxcst mo mporpaMMam BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa Y4eOHOW paboThI
cTyneHtoB B 'Y AIy.
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Jluct BHECeHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHEI

JlaTta BHECeHUs
H3MEHEHUH U
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




