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AHHOTaUs

Hucuumnuna «L{udpoBoe mpoekTUpoBaHHE» BXOAUT B 00pa3oBaTelIbHYIO MpOrpamMmy
BBICIIETO OOpa3oBaHUs — IMporpammy OakanaBpuaTta mo HampasieHuto noaroroBku 13.03.02
«ONeKTpOodHEepPreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[1K-3 «Cnoco0eH npuHUMATh y4acTHe B MIPOSKTUPOBAHUN OOBEKTOB MPOHECCHOHATLHON
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHue TUCIHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOWCTB € HCHOJIb30BaHUEM 3D-TeXHOJOTHM T'€OMETPUUYECKOTO
MOJIEJIUPOBAHUS U aHAJIN3A.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyonme (opMbl OpraHU3auu
yueOHOro Impoliecca: JEeKIIH, J1adopaTopHble paboThl, caMOCTOsITeNbHAs padoTa 00y4aroIIerocs.

[IporpaMMoil IUCHUIUIMHBI NPEAYCMOTPEHbI CIEAYIOLUIME BBl KOHTPOJISA: TEKYIIHUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHUS 11O AUCIUTLTHHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
[lenp AUCHUIIMHBI MOATOTOBUTH MAaruCTPaHTa K TMPOCKTHOW M HCCIIEIOBATEIbCKON
PO(heCCHOHATILHOM JICATEIBHOCTH B 00JIACTH Pa3pabOTKH JIEKTPOTEXHUYECKHX YCTPOMCTB C
UCTIOJNIb30BaHNEM 3D-TEeXHONIOT il TEOMETPHUECKOTO MOJISITMPOBAHUS M aHATH3A.

1.2. JucumminHa

BXOAUT B

CoCTaB

yactd, (opmHupyeMoll  y4acTHUKaMH

00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILIUHBI OO0YYarOIIUICS MOJDKEH 00JIaaTh CIeAYIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpymnma) Koz u Kon u naumMeHoBaHue WHIUKATOPA JOCTHKEHUS
KOMIIETEHIINH HaHMEHOBAHHe KOMIIETCHIINH
KOMITETEHINH
[TK-3./1.1 BoimoHseT COOp M aHAJIW3 TAHHBIX JJIs
MIPOEKTUPOBAHUS 0OBEKTOB MPO(HEeCCHOHATBLHOM
ITK-3 Cnocoben NEeSITeNIbHOCTH
npunuMath yuactue | [1K-3.J1.3 ucnone3yer cpeacra
B IIPOCKTUPOBAHUU ABTOMATU3HPOBAHHOTO MTPOCKTUPOBAHUS JJIS
00BEKTOB odopmiienus pabouelt JOKyMEHTAIIMN OOBHEKTOB
po(heCCHOHATLHOW | MPOPECCHOHATBHON ACSITEILHOCTH
[TpodeccuonanpHble | 1eATEIHLHOCTH B [1K-3.J1.4 ocymiecTBiIS€T KOHTPOJIb COOTBETCTBUSA
KOMITETCHIINH COOTBETCTBHUU C pa3pabaTbIBacMbIX MPOCKTOB U TEXHUYECKOU

TEXHUYECKUM
3aJlaHUEM U
HOPMAaTHBHO-
TEXHUYECKON
JIOKYMEHTalHUen

JOKYMEHTAIlMU CTaHJapTaM, TEXHUYECKUM
YCJIOBHSIM M IPYTUM HOPMATUBHBIM JOKYMEHTaM
[TK-3.J1.5 BBINOTHAET pacueThl i
MIPOEKTUPOBaHMSI 0OBEKTOB MpodeccrnoHalIbHON
NEeATEIbHOCTH

[TK-3./1.6 onpenensieT mapaMeTpbl JJIEMEHTOB
00BEKTOB MpoeCCHOHATBHON ASSITENTFHOCTH

— «HudopMarmoHHbIE TEXHOIOTUH,

2. Mecro nucuumanssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIENYIOUIUX JUCLUILINH!

— «Hudopmaruka,

— ((I/IH)KGHGDHaSI W KOMIBIOTCpHAA F‘[)a(bI/IKa».

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia I[aHHOI\/JI JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOSTEIBbHOC 3HAYCHME, TaK U MOTYT MCIIOJIb30BATHCS IIPU U3YYCHUH NPYTUX U CHUIIIIMH.
- ((AJII[I/ITI/IBHI)IG TCXHOJIOTHH B 3JICKTPOOHEPICTHUKE,

- «HDOI/BBO}ICTBeHHaH OpCAAUITIIOMHAA ITPAKTHKA».

Tabnule 2.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH IO ceMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
nudd. 3auer, sx3amer (3ager, Judd. 3au, Dk3.) ' '

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILTIHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI UCIUITIMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7
Pasnen 1. Beencuue 05 0,5
Pasnen v2 JKu3HEHHBIN UK U CTausl pa3paboTKH 2 2
1631 () 1307
Pasnen 3. Mamnoctpoutensasie CAITP 1 2
Pasnen 4. Monenu neranei 2 8 2
Pasnen 5. Coopku 2 6 2
Pasnen 6 Ueprexu 1 4 2
Paznen 7 AHanuz HanpskeHHO-IEOPMUPOBAHHOTO 2 6 2
COCTOSTHUSI
Paszien 8 Macrepa npoeKTUpOBaHHs 1 2
Pasgen 9 AHanu3 mpoIeccoB TEIIONepEIadn 2 4 2
Paznen 10 DnexTpoMarHUTHBIN aHATTN3 2 6 2
Pazzien 11 KommiekcHblii anamms3 1 2
Pa3nen 12 3akmouenue 0,5 0,5
HUroro B cemectpe: 17 34 21
Utoro 17 0 34 0 21

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aroIMMHUCST ~ OINpENEeNEeHHBIX  TPYIOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKIIa
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Howmep pasnena

HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1

BBenenue
[Ipenmer, pecypcsl 1 BUABI 3aHATHI TUCIUIUIMHEL, €€ 3a7a9d U CBS3b C
JIPYTUMA TUCIUIUIMHAMHA OCHOBHOHM 00pa30BaTENbHON MPOTpaMMEL.
Pexomennyembie HCTOYHUKH

JKW3HEHHBIN UK U CTAAMS pa3padOTKH H3ACITHA
JKvzHeHHblii 1uka w3nenwid. CBs3b CTajuu Pa3padOTKA C paHHUMH
CTaIUSMU MPOEKTUPOBAHUS u MTPOU3BOCTBOM.
KonkypenTtocrmoco6HOCTs U cTaaus pa3pabotku. [loTpedutensckue u
MPOU3BOACTBeHHbIC TexHojoruu. Crtwim mnpoektupoBanusi, CALS.
TpamummoHHbIE H TEpeAOBBIE TIpoIecChl pa3pabotku. [ludposas
pa3pabotka: nudpoBbie NBOHHUKYN U (HhaOpUKH OYyIyIIETO.

MammnoctpoutensHeie CATIP
Mammnoctpoutenbaple  CAIIP  kak  WHTETpUpPOBAHHBIE  CPEIBI
nudpoBoit pazpadborku umznenuit, Buabl u3nenuit. CAD\CAE\CAM-
CHUCTeMBI, MX pOJIb W MeCTO B paspaborke wm3menuii. Kareropum
nporpammHoro obecriedenuss CAIIP (Tsokenmbie, cpemHue, IEeTKHE,
otkpeiThie). Kpymueimme npoumsBogutenu [10 CAIIP. JlokyMeHTHI,
MPOLIECCOB POCKTUPOBAHHUS. MoznenbHO-0pUeHTHPOBAHHOE
npoekTupoBaHue. Pabodass cpega u  uHTEepdeic MOIB30BATEINS
CAD\CAE-cucrem. [TpoexTsl. I'eomerpuyeckoe
MoJeNupoBaHue.MaTeMaTHUeCKoe IPENCTABICHUE TI'eOMETPHUUECKUX
Mozeneld. l'eomeTpuueckoe IPOCTPAaHCTBO M CUCTEMBI KOOPIMHAT.
CBolicTBa KapKaCHBIX, MOBEPXHOCTHBIX U OOBEMHBIX MOJEICH.
CriocoObl co31aHus TeOMETPUUECKUX Mojietieil. CHCTeMbl KOOpAWHAT U
crnocoObl  BBOJa KOOpAMHAT ToueK. [lOHATHA TeoMeTpUYecKuX
PElaKTOPOB: TMPHUMUTHB, 3JEMEHT, KOMIIOHEHT, I'€OMETPHUYECKHUN
00BEKT, TEOMETPUSI M KOHTYp, CIIPaBOYHAs M ICKH3HAs T€OMETpHS,
00BeKT, AeTanb, coopka. CBOWCTBA FeOMETPHUUECKIX OOBEKTOB.

Mogenu neraneit

[Monsitue meramun. Cpena sckuza u aeranu. 3D- texaonorus. 2D u 3D-
3CKU3Bl (KOHTYpHI), OOpasylolye U Hampaistonie. Paboune
TUIOCKOCTH, OCH, TOYKH. 3aBHCHUMOCTH M TIPUBSI3KM B 3CKHU3aX,
pa3MepHble 3aBUCHUMOCTH. CChUTOYHAs M OCKU3HAs TEOMETPHUs B
ockn3ax. KoHcTpykTuBHBIE dnemeHTHl. llapameTrpuzanus  mpu
MOJICIIUPOBAHNM JieTaliel. BUOMMOTeKrn M TmapaMeTpHyecKhe psiIbl.
AJanTHBHBIE 3JEMEHTHL. THIOBBIE KOHCTPYKTHBHBIE 3IEMEHTHI.
PenaktupoBanue moneneit neranei.

CoOopku

Wepapxus moHsTHIi: 3aKa3, wuznenwe, cOOpka, y3en (momcOopka),
KOHCTPYKIIHS, ETAIb.

CrpaTteru KOHCTPYHPOBAaHHUS «CBEPXY BHH3» H «CHHU3Y-BBEPX).
Hepapxuueckasi CTpyKTypa KOMIIOHEHTOB M3lenusi B Opaysepe.
Crermuduranmu. COOpodHble 3aBHCHMOCTH, WX HAJOXEHUE U
yaJeHHE. Coznanue W3JICTAN: MacCHBBI, KOMITOHEHTHI.
KoHCTpyKTHBHBIE 37€MEHTHI I BCTAaBKM B H3JIENHE, CEMeicTBa
JeTaneid M KOHCTPYKTHBHBIX JJE€MEHTOB, JJEMEHThl CEMEHCTBa.
CraHzapTHbIE U IOJIb30BATENBCKUE AETAH.

KauecTBeHHBII M KOJIMYECTBEHHBIH aHAJIU3 TE€OMETpUU JeTalell u
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cOOpOK. AHaJIN3 LENOCTHOCTH, TEXHOJIOTHYHOCTH, KOMOMHUPOBAHHBIH
aHalu3 KpUBU3HBI, ['aycCOBOM KPUBU3HBI, CEUEHUN, KOTUYECTBEHHBIN
aHanmu3 JTUQGQGEPCHIUATBHBIX apaMETPOB, MEXaHWYCCKUH aHaIn3.
Wsmepennst u cpe3bl B MOJENsAX. PeamucThdeckass BU3yalld3anus
TEOMETPHUYECKUX  MOJIEIEH: CKpPBITHE  HEBHIUMBIX  JIMHUH,
packpamMBaHue, TOHUPOBAHHME, CBOHCTBA MATCPUAIIOB U TEKCTYPHI.
Odusnyeckre XapakTEPUCTHKH JeTaliel M cOOpoK. AHAIM3 W3IEIHil:
MPOBEPKU HA TMPOCTPAHCTBCHHOE TEPEKPHITUE, HAIUYHE CTCIICHH
CBOOOIBI. AHuManuss ~ KOMIOHEHTOB. Kunematuueckuii u
IUHAMAYECKHA aHanmu3. AHann3 B wuHTerpupoBaHHBIX CAIIP m B
cuctemax aBroMmarusupoBanHoro ananusa (CAE). [lepemaua moxmeneit
m CAD B CAE. IlpunoxkeHus miss TPOCMOTpPa T'E€OMETPHUUICCKUX
MOJENEN.

Ueprexu

AcconraTuBHOCTh dYepTexed W Mozenei. IllabmoHBI W cTaHmapTHI
yeprexked. Mcrnonb3oBaHue IapaMETPUUECKHX BHJIOB 4YEPTEXKEH B
KauecTBe 3CKU30B s co3fanus 3D mopeneil. CTunu U CTaHAAPTHI
yepTexKel, penakTupoBaHue. YepTexxkHble pecypcel. Buael Ha
yepTexax, BHIBl YepTexka, pas3pesbl. llosSCHUTENBHBIE 3JIEMEHTEI
(momomuuTeNnbHAS WHQOpPMANMs K BHAAM): pa3Mepbl, MapKephl,
0003HAYEHUs, TEKCT, HOMEp TMO3WIUH, crenudukanus, TabaumIa,
CBApHOH LIOB, NEPEUYECHb U3MEHEHUH, CUMBOJIBI. OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JJOKYMEHTAIIHH.

Yuusepcanbuble ¢GopMmaTel neperaun gaHHeix B CAIIP. Ilpsmbie

nHTEp(ENCH

AHanm3 HanpspKEHHO-IePOPMUPOBAHHOTO COCTOSHUS
Hanpsokenno — nedopmupoBannoe coctossaue (HIC). Cpencta
anamuza HJIC B CAD u CAE. 3agaun HJIC B 3neKTpoMEXaHHKE!
neopMaliy BaJoB U KOPITyCOB JEKTpHUECKUX MamuH. Jedopmaryn
nepenay B anekrponpusoge. HIC cOopok. [lonroroska m peuienue
3agau B CAIIP u CAE. YacrorHplii ananmu3. 3agadya 4acTOTHOTO
aHalIM3a  DJIEKTPOTEXHUYECKUX  KOHCTPYKIMHA  (9JIEKTpUUYECKHE
MAalllMHBI, IPUBOMBI, 3JEKTPOTEXHUYECKHe wIKadbl). Pe3oHaHCHBIE
9acToThl,  Moabl.  Pemenwe  3aad  4YacTOTHOTO  aHAIM3a
UIEKTPOTEXHUUECKUX KOHCTpYKIHii B CATIP

Macrepa npoeKTUpOBaHHUs
MacTtepa MpoeKTHPOBaHUS: TeHEPATOPhl U KANbKYJISTOPHI KOPPEKTHBIX
KOMIIOHEHTOB OOJITOBBIX, CBapHbIX paM, MIMOHOYHBIX COCIMHEHHH,
pPEMEHHBIX M LenHbIX mepedad u jap. Kapkacel u pambl. boxTtoBoe
coenunenne. Banel. Pemennsie nepenaun. IllecrepéHuarsie nepeaym.

AHanu3 nporeccoB TeIionepeaaun

CxeMbl BEHTWISALIMY 3JIEMEHTOB Iiikada. CxemMa [UPKYJIALIUU BO31yXa B
mkady. Cxema KHIKOCTHOrO oxnaxaenus cekuumu [1Y. Ilpumep
cekiimu IIY ¢ KUIOKOCTHBIM OXJIaXKACHHEM. VICTOUHUMKHM TEIJIOBOM
SHepruu Ha paauartope. [loaBox uAKOro XxJjajgareHta. BHyTpeHHOCTH
paguatopa. [Ipumep aHamu3a HmpoOLIECCOB KUIKOCTHOTO OXJIAXKICHUS
CHJIOBBIX KJIHOYei mpeodpasosateins B Autodesk CFD: reomerpuueckast
MOJI€ellb, CLIEHapUH, MaTEpUaJIbl, TPAHUYHBIC YCIOBUS, CETKA, PEILICHUE,
BHU3YaJU3allUs.
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Tok W MarHuTHOE ToJie. BiusiHME KOHCTPYKIIMM Ha pa0OTy CXEMBI,
«mapasuTHBIe» TapaMmeTpsl. llpuMep cHIOBON MIMHBI aBTOHOMHOTO
HMHBEPTOpPA TOKA U €T0 CXEMbI 3aMEIICHUSI.

11 KoMIutekcHbIN aHamn3
Cpena mHTErpanny LEMHBIX W TOJNIEBBIX Mojenel. Pecypcsl xadenps
UL MOJEIMPOBAaHUS B OpoOIEccaX  KU3HGHHOTO  IMKJA
AIEKTPOTEXHUIECKUX U MEXaTPOHHBIX CHCTEM

12 3akiroueHne

TpeH}II)I 1 IPUOPUTETHI IPOMBIIIJICHHBIX TEXHOJIOT Uit

4.3. llpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTryeckue 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |MIPAKTHYECKOM |pasnena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT

(gac) JIHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bceero ‘ ‘ ’

4.4. JlabopatopHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 7
1 Monenu neraneit 8 8 4
2 COopku 6 6 5
3 UYeprexu 4 4 6
4 AHanm3 HanpsHKeHHO-eOPMHUPOBAHHOTO 6 6 7
COCTOSIHUS
5 AHanM3 NpoIeccoB TeIuIonepeaadn 4 4 9
6 ONEeKTPOMarHUTHBIN aHAJIN3 6 6 10
Bcero 34 34

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuna 7 — Bunbl caMmocTosaTepHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 7,
Bun camocrositensHO# paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTUUECKOro MaTepuana 11 11

quciuminael (TO)




Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBKa K TEKyIIeMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) > >

Bceero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITENIbHOW Pa0OThI 00yUYarOIIUXCSI IO TUCIUILIHHE (MOJIYIIIO)

Y4eOHO-METOIMUECKNE MaTEPHaIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUI TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHMA

Komuaectso
IK3EMIUISIPOB B
udp/
URL ;b P cc bubnuorpaduueckas ccpuiika OHOJIHOTEKE
e (KpoMe 3JIeKTPOHHBIX
IK3EMILISIPOB)

[IpoxopoB A., Konuk  JIL. -
Hudposas TpaHchopmarusi.
AHanu3, TPEHJbl, MUPOBOM OIIBIT.
W3nanue BTOpOE, UCIIPaBIEHHOE U

JomojHenHoe. — M.: 00O
«KomHproc I'pym», 2019 — 368
CTp., HIL.

[IpoxopoB  A., Jleicaue M. -
Hayunsiii pemaktop mpodeccop
Bboposkos A. IludpoBoil 1BONHHUK.
AHanu3z, TpeH]lbl, MUPOBOMl OIIBIT.
W3nanue nepBoe, UCTIPABIEHHOE U
gononHenHoe. — M. OO0
«AnpsaclIpunty, 2020. — 401 ctp.,
Wil.

3unoBbeB /1. B. [IpoektrpoBanue B -
Autodesk Inventor / JI. B.
3uHoBReB —  «M3marennckue
pemeHus», 2015.

I'yzuenkoB B. H., Xyp6enko II. -
A., Bunnynuna E. B. Autodesk
Inventor 2016. TpéxmepHoe

MOJICIIMPOBAHUE Jeranen 51
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BBITOJIHCHHUE AJIEKTPOHHBIX
geprexei: yded. mocodbue. — M.:
JIMK Ilpecc, 2017. - 124 ¢

Kypc oOmeii ¢usuku: yueO.
nocobue: B 5 1./ W. B. CaBenbes.
N3zn. 5-e, UcCIp. T. 2:
DNEeKTPUYECTBO U MarHeTU3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEYHBIX 3JIEMEHTOB Ui
MOJIETIUPOBAaHUSl  YCTPOHCTB U
cucteM : yueoHoe mocodue / FO. B.
KnynnukoBa. — PocrtoB-Ha-/loHy:
0DV, 2019. — 85 c.

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

HccnenoBanue 3JieKTpOMarHUTHBIX
XapaKTEPUCTHK Tpéxhas3HbIX
ACHHXPOHHBIX  JIBUTaTeled B
cucremMe  aHaim3za  RMxprt®:
MCTOAUYCCKUC YKa3aHusia K
7a00paTOPHBIM W MPAKTHYECKUM
paboram/ Cocr.: I'.U. IIpokodnes,
M.B Illemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOCKTHPOBAHUE
ANEKTPOTECXHUYCCKUX  YCTPOUCTB:
METOJI. YKa3aHus K j1a0. pabotam u
MPaKTUYECKUM 3amaHusim/ coct. [
W. TIpokodres, P.B.11lyoun

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

ABTOMaTH3UPOBaHHBIH aHaImn3
HanpsHKeHHO-1€(OPMHUPOBAHHOTO

COCTOSIHUS KOHCTPYKIIMH u
IIPOLIECCOB TeII000MeHa:
Meroanueckue yKa3aHus K
a0OpaTOPHBIM U TMPAKTUYECKUM

3anstusM/ coct. I'. U. TIpokodnes.
2016

K88

Beenenne B coBpemennnie CAIIP.
Kypc nexumit / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
C.

DNEeKTPOHHBIN pecypc

ABTOMAaTH3aIUS pacdera u
npoektupoBanus podoros u PTC:
npaktukym/ B.B. bymnaros, C.C.
Tumodeer — Cn6.: I'YAIL 2019 —

50
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https://lk.etu.ru/deanery#/files/all

97 c.

ABTOMaTH3aIUsl MPOEKTUPOBAHUS 50
U TPOU3BOJICTBA: MpakTuKym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepeyeHb MEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue
https://lib.guap.ru Caiit 6ubmmorexu ['Y ATl
https://cals.ru [MpukinagHas JIOTUCTUKA
solidworks.com CaiitT CATIIP Solidworks

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILINHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeaniiHas JEKINOHHAS ayIUTOPUS 21-18/21-21

KomMmnbrotepHslii k1acce 31-04
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

10. OueHouHbIE CpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CpPEICTB MJisi TPOBEACHUS MPOMEKYTOYHOM AaTTECTAIH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHHS MPOMEKYTOUHOM aTTeCTaIluN

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHBIii nepeueHb BOIPOCOB JIJIsl TECTOB.

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YalroNIUMUCS TPUMEHSETCS S-Oa/ThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHON W JIOTIOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMaIM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4Jaronuiicsi TBEpPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CIelUaIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
GaduTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3J1araeT €ro, ONMUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JIUTEPATypBHI;

— JIOMyCKaeT HECYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIpaBJICHUS,

— c1abo apryMeHTHPYeT HayYHBIE MOJI0KEHNUS;

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIONYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH poOJIeM B KOHKPETHOM HallpaBlIeHUH;

— WCIIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK WHBIE MaTEPUAIIbI.
Bompocsr qyist 5x3amMena npecraBieHsl B Tadbauie 15.

Tabmuia 15 — Borpocs! y1st 9x3aMeHa
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Kon

Ne n/mt Ilepedyens BOIPOCOB IJI DK3aMEHA
UHIMKaTOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUNA UCCIICIOBAaHUS U IK-3.1.1
IIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3JIEIUN

2. Ilonstue u cocraB CAIIP IK-3.1.1

3. Crpykrypa CAD-cuctem IK-3. /1.1

4, Kareropuu u «tupamuga» CAIIP, obMmeH pe3yapTaTaMu IK-3.J1.1
pabotel CAIIP pa3nuyHbIX KaTeropuii ¥ MpoNU3BOANUTENICH

5. «OTKpbITBIE» U «3aKpbIThIe» CAITP IK-3.J1.1

6. XapakTepUCTUKU MPOCTPAHCTBA, B KOTOPOM CO3/Ial0TCSA IK-3.J1.1
reomerpuueckue moaenu CAD-cucrem

7. HNutepdeiicel u padboune cpeanl noacuctem CAIIP IMK-3.J1.1

8. ['eomeTpuyeckoe npocTpaHCcTBO, CUCTEMBI KOOPAUHAT U MK-3./1.1
eauHuIlbl n3Mepenus B nojcucremax CAITP

9. IIpoexkTupoBaHue «CBEPXY BHU3» U «CHU3Y-BBepX»: cxoacTteo | [IK-3.J1.1
U pazauyue

10. Buner mznenuii mo 'OCT [IK-3.]1.4

11. KoHncTtpykrusHble 31eMeHTsl CAD-cuctem IK-3.J1.1

12. KapkacHas reomeTpruueckas MoJieib, JOCTOUHCTBA U NK-3.J1.1
HEJI0CTAaTKU

13. IToBepxHOCTHas reoMeTpUYecKasi MOJIeb, JOCTOMHCTBA U MK-3.1.1
HEJO0CTaTKU

14, TepnorenbHas (00beMHas) TeOMETpUYECKAst MOJICTIb, IK-3.1.3
JJOCTOMHCTBA U HEJOCTAaTKU

15. [Tapamerpuzauus B CAD-cucremax I1K-3./1.4

16. 3aza4yu U cpescTBa PelaKTUPOBaHUsI JieTallel U COOPOK B [K-3./1.2
CAD-cuctemax

17. KonnyecrBennast u kauectBeHHas Bepuduxanus B CAD- K-3.11.3
cucreMax

18. ABTOMaTH3aIUs CO3/1aHUSI KOHCTPYKTOPCKUX IOKyMEHTOB: K-3.11.3
YepTeKU U cenndukanuu

19. Tune! ananu3a HanpspkeHHO-aeGopMupoBanHoro coctosnus u | [IK-3./1.3
WX XapaKTePUCTHKH

20. HanpsoxeHHO-1e(OpMUPOBAHHOE COCTOSIHUE JIeTalled U IK-3.11.3
cOOPOK (CXOICTBO U pa3INYHE)

21. Tursl MOJEsIEH, UCTIONB3yEMBIE B CUCTEMAX KOHEYHO- T1K-3./1.3
aneMmeHTHOro aHanu3a: CAD-Mozens v ujieanu3supoBaHHas
(1CAD) mozens.

22. Tunsl MoJieneil, ucrob3yemMble B CUCTEMaX KOHEYHO- K-3.11.3
9JIEMEHTHOTO aHAJIM3a: JUCKPETHAast MOJIENb.

23. Tunsl Mosieneil, ncrnob3yemble B CUCTEMaX KOHEYHO- K-3.11.3
3JIEMEHTHOTO aHAJIM3a: PacYeTHAs! MOJEIIb.

24. CxoamMocTh mpoIiecca pacueTra u ero pojb B Bepudukanuu IK-3./1.3
pe3yJsiprara

25. CerouHasi CXOJIMMOCTH TIPOIIECCA U €€ POJIb B BEpUPUKAIINH IK-3.1.3
pe3yJiprara

26. «Macrepa» IpOeKTUPOBAHUS U UX POJIb B IIpOLECCaX MK-3.11.3
MIPOEKTUPOBAHMUS

217. «KaJpKyasTOpBI M UX POJIb B MPOILIECCAX MPOEKTUPOBAHUS I1K-3.J1.6

28. TunoBble cXeMbl BEeHTWISIMY dJeKTpoTexHuyeckux mkagon. | [1K-3.J1.3

29. JIOCTOMHCTBA M HEAOCTATKH BO3JYUTHOIO U )KMJIKOCTHOTO IK-3.]1.3
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OXJIaXIEHUS TEIUIOBBIACIIAIOUINX KOMIIOHEHTOB
ANIEKTPOTEXHUYECKUX YCTPOMCTB

30. ['pannyHbIe U HaYaIbHbBIE YCIOBUS B MOJIEIIAX MPOLIECCOB IK-3./11.6
TEIUIONEpEIaun

31. Brenramii 00beM U €ro posib B MOJCIISAX TEIUIoONepeaadn U IK-3./1.3
AJIIEKTPOMArHUTHOTO aHAJIN3a

32. LlenmHbIc ¥ TTOJIEBBIC MOACIIH aHAIN3a IK-3.J1.5

33. VY ca0BUS UCIIONIB30BAHUS METOa MAarHUTOCTATHYECKOTO IK-3.1.3
aHaJn3a

34. VYcnoBus UCNoNIb30BaHUS METOAa TAPMOHUYECKOTO [K-3./1.6
MarHMTHOTO aHaJIn3a

35. VYcoBHs UCTIOIB30BaHUS METO/1a AaHAJIM3A MEPEXOIHBIX IIK-3./1.6
MarHUTHBIX MTPOIIECCOB

36. VYcnoBust HEOOXOAMMOCTH MPUMEHEHHS IK-3./1.3
MHOTOIMCIUTIIIMHAPHOTO aHAJIM3a MPOIECCOB

37. Brnusinue KOHCTPYKIIMM Ha pabOTy CXEMBI, «IIapa3uTHHICH IK-3.11.5
rapaMeTpsl

38. Cpena unTerpanus enHeix U noieBbix Moaeneit (Simplorer) | [IK-3.J1.5

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/ [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera Kon
WHMKATOpa

V4eOHBIM IJIAaHOM HE MMpEaAYCMOTPCHO

[lepeuenr TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

KypcOBOIl pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTHUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMM B BHJIE TECTHPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB JJIsl TECTOB

y Koz
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1. | Kakoii atan XL pacrionaraercs Mexay MapKeTUHIOM U CHaOkeHueM? MK-3.J1.1
Edunas 6a3a daHHbIX
(uzdenuu)
lModzomoexa

1. MonaenupoBanue

2. TlpennponaxHas HOArOTOBKa

3. TIpoextupoBanue
2. bazoBeiMu cuctemamu, oOecneunBaromuMu  peanusanuio crparerun | [TK-3.70.1

PLM (mopmep KKy >KM3HEHHOTO IUKJIA MPOAYKTA), SBISIOTCS CHCTEMBI
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KJIACCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

3. CAIIP-1, CAIIP-2, CAIIP-3
4. CALS

Ha pUCYHKE IpeJ/ICTaBIeHA

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

TK-3.]1.4

K TAKCIIOMY KJIACCY CAD — naketoB OTHOCSITCS CUCTEMBI
1. NX, CATIA.

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMITAC 3D.

4. ANSYS, CEl.

TK-3.]1.3

Kakoii 06bext B CAD nakerax Ha3bpIBaeTCs CIUIAHHOM?

1. I'mankas KkpuBas, KOTOpas IPOXOAUT dYepe3 JBe WM Oosee
KOHTPOJIbHBIX TOYEK, YIIPABIAIOLUX (popMOH crutaiiHa.

2. Heckonbpko MonuavHUM.

3. JlomaHast KpuBas, KOTOpas MpPOXOAMT 4Yepe3 [Be WU Oojee
KOHTPOJIbHBIX TOYEK, YIPaBISIOMUX (HopMoii crutaiiHa.

MK-3.]1.3

MonenupoBanue mone (U3NUECKHX BEIMYMH, B TOM UHCIE aHaIHU3
npounocty B CAE-cuctemax yarie BCEro BHITIOTHSIETCS

1. MeToa0oM TUCKPETHBIX SJIEMEHTOB.

2. MeToaoM KOHEUHBIX 3JIEMEHTOB.

3. MeTroa0M KOHEYHBIXOOBEMOB.

4. MetonoM npo0 1 OmuOOK.

TK-3.]1.5

Ha pucynke npencrasiena

Kapkacnas mozens.
[ToBepxHOCTHAs MOJEND.
TBepaoTenbHass MOJECIb.
I'uGpunnas monens

1.
2.
3.
4.

TK-3.]1.3

Yro takoe G-kox
1. HaGop xoman /il BHINOJHEHUS! IPOBEPKU T'€OMETPHUH.

TIK-3.]1.6
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2. s3Ik iporpamm o0paboTku A ctankos ¢ UITY.

3. OTtkpbIThId  (opMaT  QailoB, CO3AAHHBIA JUIA  OOJErYeHus
B3aUMOJICHCTBHSI B PAMKAX YIPABJICHUS )KU3HEHHBIM LIUKJIOM M3/€HsL.
4. SI3bIK IpOrpaMMHPOBAHMS ISl CO3/IaHUS TPEXMEPHOI Fr€OMETPHUH.

9. |Ilpu pa3paboTke yhnpaBIAIMKX MporpamMmm st obopynoBanus c | [TK-3./0.3
YHCIIOBBIM ITPOTPAMMHBIM YITPABJIICHUEM IPUMEHSFOTCS
1. CAD-cucremsl
2. CAE-cucremsr
3. CAM-cuctembl
4. PDM-cucremsl

10. | Ha pucynke mpeacraBieHa [K-3.1.4

-] -] B
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- e

e = |

v [€6]Be | Mn [Br [Co[Y

Il |
[[26 [z 26723 [30 [31 | 1
[ l
Al ]

Huarpamma IDEFO
Jnarpamma ["anta
Hunarpamma McukaBbl
Huarpamma DFD

L

B
[HITET

&

Eall el

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOpPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, permaMeHTHpYIOIIMX MOPAJOK U MPOLERypy
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluyi 00y4aroIuXxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHUIO TUCITUTUIUHBI

11.1. Metoauueckue yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWE COBPEMEHHOH JICKIIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO IO Te€ME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIIHNX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIONHSET METOI0JIOTHUYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DyHKIUHU. JISKIUS pacKphiBaeT MOHATHHHBINA ammapar
KOHKpETHOW oOjacTu 3HaHUSA, €€ MPoOJEeMBbl, JaeT IEeNbHOE MPEJCTABICHHUE O JUCIUIUINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMH JUCIHILTHTHAMH.

[LranupyemMble pe3yIbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JSKIIMOHHOIO MaTepHaa.

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHWUH, YpPOBEHBb
KOTOPBIX OINpPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOMU TEME;
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— TOJyYEHHE OIbITa TBOPUYECKOW pabOThI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHe NPO(ECCHOHATBHO-ACNOBBIX  KAadyecTB, JIIOOBH K MpeaIMery |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIICHHSI.

— TOsBICHHE HEOOXOIMMOI0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIEHOM paboThI;

— TOJyYeHHE 3HaHMA O COBPEMEHHOM YPOBHE pPa3BUTUS HAYKH M TEXHUKH H O
IPOTHO3€ MX Pa3BUTHUS HA OJMKAUIINE TOJIbI;

— Hay4YHThCS METOAMYECKH oOpalaThiBaTh Marepuai (BBLACIATH TJIABHBIC MBICIH U
IOJIOKCHUSI, TPUXOMUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPATh HX B  Pa3IMYHBIX
bopmynHupoBKax);

—  TI0Jly4eHHE TOYHOTO HOHMMAHUS BCEX HEOOXOAUMBIX TEPMHHOB M MOHSTHIA.

JIeKUMOHHBI Marepuas MOXET COIPOBOXKIATHCS —JAEMOHCTpAlMeil  ClaoB U
UCIIOJIb30BAHUEM pa3/IaTOYHOr0 MaTepHuaja MpH TPOBEACHUH KOPOTKHX JHUCKYCCHH 00
0COOCHHOCTSIX IIPUMEHEHHS OTISIIbHBIX TEMATHK 110 JUCIHILUINHE.

11.2. Meroauyeckue ykazaHUs MJIs OOYYaIOIIMXCSA IO BBIMOJTHEHHUIO J1A0OPAaTOPHBIX
pabor

B xozme BbInoNHEHHs 1a0OpaTOpHBIX paboT oOyyaromMHCs JOJDKEH YIiIyOuTh H
3aKpenuTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOM 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAJIbHO-IIPAKTUYECKON, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIPUATHH.

BoinonHenue nabopaTopHbIX padOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil ydeOHbIM IIJIaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPEIIEHUE CIEAYIONNX OCHOBHBIX 3a7a4 00y4yaroLerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEAO0BaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILIHBI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alusl TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JEKIMX;

— TOJIydeHHe HOBOM MH(OPMAINH 110 U3Y9aeMOW AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajlaHue U TPeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Crnucok 3aganuii npeacrasieH B 1 4.4, Tabnuna 6.

[Tepen mpoBeneHneM 1a00OpPaTOPHBIX padOT CTYJAEHT 00513aH BHUMATEILHO 03HAKOMHUTHCS
C METOAMYECKUMH MaTepHuaIamMH.

CrpykTypa u dhopma oTueTa 0 J1abopaTOpHOH paboTe
1. TurynpHBIN JUCT.

2. llenb paboOTHL.
3. OCHOBHBIE TEOPETUYECKUE TTOJTOKEHUSI.
4

[lopsimox BbImoMHEHUs paldOTBI, € MpeacTaBieHHeM ¢GopMyl, TIpaduuecKux
3aBUCUMOCTEN U CKPUHIIOTOB.
5. BriBonbl.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

Odopmienne 1abopaTopHO pabOTHI BHITIOIHIETCS B COOTBETCTBUH C TPEOOBAHUSMHU OTJIENA
HopMaTuBHOU AokymeHTaumu 'Y AIl, npencraBnennsiMu Ha caiite ['Y AIL

http://guap.ru/quap/standart/titl_main.shtml
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[Ipu HeBbIMoONHEHNH JTAOOPATOPHBIX paboT B 00beMe, BBIAAHHOM IpErojaBaTeieM Ha
CEeMECTp, CTYIAEHT IIOJy4aeT OLEHKY «HEYJOBIETBOPUTEIBHO» MPHU  IMPOXO0XKJIECHHH
MIPOMEXKYTOUYHOU aTTECTALIUH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSATEIBHONW pabOThI, O0YUYAIONIUICS BBIMIOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErnojaBaTelisi, HO 0e3 ero HernocpeACTBEHHOIO
y4acTusl.

B npornecce BbIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywatomierocs Gopmupyercs
nenecooOpasHoe MIaHUpOBaHUE paboyuero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHUM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCuOHaNBbHOTO YPOBHSL.

MeroauyeckUMH ~ MaTepuallaMd,  HAalpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
o0yJaromuxcsi, ABJIgeTcss yueOHO-METOJNUECKUI MaTepHallbl 10 AUCHUIIIHHE.

11.4. Meroanueckue yKa3zaHHs JUIS OOYYaIOMIMXCA 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJISl YCTIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBA€MOCTH MPEAYCMaTPUBACT KOHTPOJIb KauyecTBa 3HAHUUN
00y4JaroIIMXCs, OCYIIECTBISIEMOr0 B T€UYEHHE CEMECTpa C IEeNbI0 OIEHUBAHUS XOJa OCBOCHHS
JMCIUTLTHHEL.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS HA MPAKTUYECKUX 3aHATHSIX B YCTHOM
¢dopmare.

Pe3ynpraThl TeKymiero KOHTpPOJS COOOMIAIOTCS CTYAEGHTaM HEMOCPEACTBEHHO Ha
CIIEIYIOIIEM 3aHSITHU.

Pe3ynpTaThl TEKyHIero KOHTPOJS YCIIEBA€MOCTH YUYUTHIBAIOTCS NpPU IPOBEICHHU
IIPOMEKYTOUHOM arrectanuu. IIpy HENpOXOXKAEHUHM TEKYLIErOo KOHTPOJIS CTYAEHTY CTABUTCS
OLICHKA «HEYJIOBJIETBOPUTEIHLHOY.

11.5. Metoauueckue yka3aHUs Ui 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTecTauuu

IIpomexxyTouHass arrecTanys IPOBOAUTCA IO pE3yJbTaTaM TEKYLIETO KOHTPOJISA
YCIIEBAEMOCTH.

IIpomexxyTounass  artectansi  OoOyyaroIIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX O0OydYaloIlUMci B Ipolecce
U3y4eHHs] BCel IMCLUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOSATENbHOIN paboThl, CIIOCOOHOCTH
OPUMEHSTh MX JUId pEIHICHUs MPAKTUYECKUX 3a4ad. DK3aMeH, Kak IPaBUJIO, NMPOBOJIUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIAETCS ATTECTAllMOHHONW OLICHKOM «OTJIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBICTBOPUTEIILHOY.

Cucrema OLEHOK IpPH MPOBEIECHUU IMPOMEKYTOUYHOW AaTTECTAllMU OCYIIECTBISETCS B
COOTBETCTBUM C TpeboBaHusMu Ilonoxkenuit «O TekylleM KOHTpOJE YCHEeBAaeMOCTH U
MpPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOydaromuxcsi mo mporpamMmmaM BBICILIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBONM CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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