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AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampapieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIONINX KOMIICTCHITHIA:

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

CopepxaHrie TUCIHMIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
INEKTPOTEXHUYECKUX YCTPOHCTB C HCIOJNb30BaHUEM 3D-TeXHOIOTUH TIeOMETPHUYECKOro
MOJICJIMPOBAHUS U aHAJIU3A.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieayioume ¢GopMbl OpraHU3aliu
y4eOHOro MpoIiecca: JICKINH, 1abopaTopHbIe paboThI, CAMOCTOSITENIbHAS Pab0oTa 00yJIarOIIETOCH.

[IporpaMMo#l IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJSA: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB 00YUEHUS 110 AUCITUTUIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
lenp OUCHUIUIMHBI TOATOTOBUTH MAruCTpaHTa K IPOCKTHONM W HCCIEAOBATEIIbCKOM
po(heCcCHOHANTLHOM JIEATEIHHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOMCTB C
HCIIONIb30BaHueM 3D-TEeXHOJIOTHI TEOMETPUUYECKOTO MOJICIIMPOBAHUS U aHATIU3A.

1.2. JducummiuHa

BXOIHUT B

cocCTaB

yactd, (QOpMHpPYEeMOW  yYaCTHHKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIEr0 0O0pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbprare m3yueHHs NUCHMIUIMHBI OOydarOIIUiicS JOJDKEH 00JanaTh CIelyIonMMu
KOMIIETEHIIMSIMU WM WX YacTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHKCHHS
Konu
Kareropus (rpymnmna) Koa n HauMeHoBaHME HHIUMKATOPA JOCTUKEHUS
HaUMEHOBaHHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIMH
[TK-3 Cnocoben
npuHuMath yyactue | I1IK-3./1.1 BeimonssieT cOop 1 aHaIu3 JaHHbBIX JUIS
B [IPOEKTUPOBAHUU MIPOEKTUPOBAHUS 0OBEKTOB MPO(HEeCCHOHATBEHOM
00BEKTOB NEeSITeIbHOCTH
npodeccuonanbrori | [1K-3.J1.2 pa3pabarbiBaeT 3CKH3HBIC K paboune
[TpodeccuonanbHble | 1€ATENBHOCTH B yepTexu rpaduyeckoit yactu padoueii u
KOMIIETEHLIUH COOTBETCTBHUU C MIPOEKTHOM JOKYMEHTAIU!

TEXHUYECKUM [TK-3./1.3 ucnomns3yer cpencraa

3aJJaHUuEM U ABTOMATHU3MPOBAHHOTO MMPOCKTUPOBAHUS ISt
HOPMaTHUBHO- odopmiteHus pabodeld JOKYMEHTAIIUH 00BEKTOB
TEXHUYECKON npodeccnoHaNbHOI 1eATENbHOCTH
JIOKYMEHTalUen

— «HudopMallmoHHbIE TEXHOIOTUHNY,

2. Mecro nucnutuiiHbEL B cTpykType OI1
JucuunnnHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUU CIEAYIOIUX JUCIUIUINH:

— «Hudopmatukay,

— ((HH)KGHGDH&SI U KOMIOBIOTCPHAA l'”‘[)a(bI/IKa».

3HaHI/Iﬂ, IMNOJIYYCHHBIC IIPpU H3YUCHUH MaTCpUuajia HaHHOﬁ JUCHUIIIMHBI, MMCIOT KakK
CaMOCTOATECIIBHOC 3HAYCHUEC, TAK 1 MOI'YT MCIIOJIb30BATHCS IIPH U3YUCHUHN APYIUX JUCHUILINH:
- ((AI[I[I/ITI/IBHI)IC TCXHOJIOTHH B 3JICKTPOOHEPICTHUKEY,

— ((HDOHSBO)ICTB@HH&?I OpCaAaUITIIIOMHAas IIPaKTUuKa».

3. O0BeM Hu TPYAOEMKOCTh JUCITUTITAHBI
JlanHpie 00 o0meM o0beMe AMCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOMH
paboThI MO IUCHUILUIMHE (M pachpeielieHne 3TOW TPYJOEMKOCTH [0 CEMECTpaMm) Mpe/ICTaBIeHbI B

Tabnure 2.
Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI
TpynoemMKocTs 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Nel(
1 2 3
Oowan mpyooemKocmep oucuunaunet, | 4/ 144 4/ 144




3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MOo6KU 18 18
AyoumopHnule 3auamus, BCETO 4ac. 36 36
B TOM YHCIIE:

nexiuu (JI), (dac) 18 18

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 18 18

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 72 72
Buo npomescymounoit ammecmayuu:. 3ayer, k3 k3
audd. 3auder, sx3amed (3auer, udd. 3au, Dk3.) ) )

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUIMHBI IO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBL ek | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cemectp 10
Pasnen 1. Beenenne 0,5 0,5
Pasnen v2 JKu3HEHHBIN UK U CTausl pa3paboTKH 2 5
1631 () 1307
Pasnen 3. Mamnoctpoutensasie CAITP 1 5
Pasnen 4. Mozenu netaneit 2 4 15
Pasnen 5. Coopku 2 3 6
Pasnen 6 Ueprexu 2 3 5
Paznen 7 Ananus HanpspkeHHO-/1e(hOPMHPOBAHHOTO 2 3 10
COCTOSTHUSI
Paszien 8 Macrepa npoeKTUpOBaHUs 1 5
Pasgen 9 AHanu3 mpoIeccoB TeIIonepeIatn 2 2 5
Paznen 10 DnexTpoMarHuTHBIN aHATTN3 2 3 10
Pasnen 11 KoMIuiekCHBIN aHATA3 1 5
Pa3nen 12 3akmouenue 05 0,5
HWroro B cemecTpe: 18 18 72
Hroro 18 0 18 0 72

IIpakTryeckass IOATOTOBKA  3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJalmuMUC  ONpEAeNeHHBIX  TPYIOBBIX  (PyHKIMI,  CBSI3aHHBIX C  Oynyen
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6mmma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 Beenenue
IIpeamet, pecypchbl U BUIBI 3aHATUN AUCLUILUIMHEL, €€ 3a1a4l U CBSI3b C
JPYTUMH JTUCUUIUIMHAMUA OCHOBHOHM 00pa30BaTeIbHOM NPOrpamMMBl.




PeKOMeHZ[yeMLIC HUCTOYHHUKH

JKV3HEHHBIN UK U CTaaus Pa3padOTKU U3IeIni
JKum3naenusrid Uk m3genuit. CBS3b CTaaWM pa3paObOTKH ¢ paHHUMH
CTaIUSAMU MIPOEKTUPOBAHUS u MTPOU3BOICTBOM.
KonkypeHnTocnocoOHOCTh U cTafus pazpadotku. [lorpedurenbckue n
MPOU3BOACTBeHHbIE TexHojoruu. Cruiu mnpoekrupoBanus, CALS.
TpamuioHHble W TEpeloBbIe Tpolecchl paspabotku. Lludpoas
paspabotka: nudpoBeie TBOIHUKH U (Hadpuku OyIyIIero.

Marmmaoctpoutenbabie CAITP
Mammnoctpoutensuple  CAIIP  kak  MHTErpUpoBaHHBIE — CpEIb
mudpoBoii paspaborku msmenuii, Bumsl m3genuii. CAD\CAE\CAM-
CHUCTEMBI, MX POJIb M MecTO B pa3paboTke wuznenuii. Karteropum
nporpamMmmHoro obOecrieuenuss CAIIP (Tsokenble, cpenHue, JieTKue,
otkpeIThie). Kpynueiimme npomsBoautenu [10 CAIIP. JlokymeHTHI,
MPOIIECCOB MPOCKTUPOBAHHSI. MoenbHO-OpUeHTHPOBAHHOE
mpoektupoBaHue. Pabowas cpema u wuHTepdelc MOIB30BaTENS
CAD\CAE-cuctem. IlIpoektsl. I'eomerpudeckoe MOAEIHPOBAHHE.
Marematuyeckoe — NpEACTaBICHHE  T'C€OMETPHUYECKHX  MOJETCH.
I'eoMmeTpuyeckoe MPOCTPAHCTBO U CHCTEMBbI KoopauHaT. CBoiicTBa
KapKacHbIX, TOBEPXHOCTHBIX H 00BeMHBIX Mojeneil. CrnocoOsl
CO3JIaHUS TeOMETPHIECKUX Mojeneld. CHCTeMbl KOOPAMHAT U CIIOCOOBI
BBOJAa KOOPOMHAT TOYeK. [IOHATHS TI'eOMETPUYECKUX pPEJaKTOPOB:
MPUMHUTHUB, DJIEMEHT, KOMIIOHCHT, TEOMETPUUICCKHIA 00BEKT, TEOMETPHUS
U KOHTYp, CIpaBOYHAas M OCKH3HAs TeOMETpHUs, OOBEKT, JAeTalb,
cOopka. CBOICTBA reOMETPHYECKIX OOBEKTOB.

Mogenu aeranei

[onstue neranu. Cpena sckuza u aeranu. 3D- texHomnorud. 2D u 3D-
3CKU3bl  (KOHTYpBI), O0Opa3ylollie U Hampasistone. Paboune
IJIOCKOCTH, OCH, TOYKH. 3aBUCUMOCTH M IPUBSI3KM B 3CKHU3AX,
pa3MepHble 3aBUCUMOCTH. CCBUIOUHAasE MU OCKHU3HAsI TE€OMETpUS B
ockm3ax. KOHCTpykTHBHBIE d3JeMeHTHL. [lapamerpuzamus  mpu
MOJICTIMPOBaHUH JieTaniell. buOmMoTekn W mapaMeTpuyecKue psiIb.
AnlaniTUBHBIE JJIEMEHTHL. THIOBBIE KOHCTPYKTHUBHEIE DJIEMEHTEHI.
PenaktupoBanue moneneit neranei.

CO6opku

Wepapxuss moHsTHIA: 3aKa3, wuzuenue, cOopka, y3en (moacOopka),
KOHCTPYKITHS, IETAITb.

Crpareru KOHCTPYHPOBAHUSI «CBEPXY BHHU3» M «CHHU3Y-BBEPX)».
Wepapxuueckas CTpyKkTypa KOMIIOHEHTOB WU3IeHUs B Opaysepe.
Crneundukanuu. COOpoYHBIE 3aBUCUMOCTH, WX HAJIOKEHHE W
yIaJICHHE. Co3pnanue 1731 (11717 MAaCCHBEI, KOMITOHEHTBI.
KoHcTpykTUBHBIE 37IEMEHTHI AJi1 BCTaBKU B H3JENHE, CEeMeilcTBa
JeTtajgeil ¥ KOHCTPYKTUBHBIX SJEMEHTOB, DJIEMEHTHl CEMEHCTBa.
CrarmapTHBIC U TTOJIE30BATEILCKHE JIETAIIH.

KauecTBeHHBIN M KOJIWYECTBEHHBIM aHANM3 TEOMETPUU JCTaned u
cOOpOK. AHAIIN3 HETOCTHOCTH, TEXHOJIOTUYHOCTH, KOMOMHUPOBAHHBIH
aHaJgu3 KpUBU3HBI, ['aycCOBOIl KpUBU3HBI, CEUCHHUM, KOIMYECTBEHHBIN
aHanmm3 JUQQGEpPEeHIIMATBHBIX TapaMEeTPOB, MEXaHWYECKHH aHaIn3.
N3mepennst m cpe3sl B MoAelsax. PeamucTudeckas BHU3Yyalu3allus




TE€OMETPUYECKIX  MOJIEINEeH: CKpPBITHE  HEBHIUMBIX  JIMHUI,
pacKpamuBaHUe, TOHUPOBAHHME, CBOHCTBA MAaTCPUAIIOB U TEKCTYPHI.
dusnueckre XapakKTEPUCTHKHU JAeTalielh M cOOpoK. AHaNM3 W3EHil:
MPOBEPKU HA TMPOCTPAHCTBCHHOE TEPEKPHITUE, HAIUYUE CTCIICHH
CBOOO/IBI. AHuManus ~ KOMIOHEHTOB. KuHeMaTudeckwii
IUHAMHAYECKHA aHanmu3. AHann3 B wuHTerpupoBaHHBIX CAIIP u B
cucremax aBtomarusupoBannoro ananusa (CAE). Ilepenaua moxenei
m CAD B CAE. IlpunoxeHus mis MPOCMOTpPa TEOMETPHUUCCKUX
MOJENEH.

Yeprexu

AccouuatuBHOCTh uepTexkedl u mopeneil. LlabmoHsl ¥ cTaHmapThl
yeprexed. Mcnonb3oBaHue MapaMeTpUUECKUX BHUAOB YEPTEXEH B
KadecTBe ACKU30B st co3manms 3D mopeneidi. CTunm u CTaHAAPTHI
yepTexxed, penaktupoBaHue. UYeprexxHele pecypcsl. Bunel  Ha
yepTekax, BUABI YepTexa, paspe3bl. I[losCHUTENbHBIE 3JIEMEHTHI
(momonHWTENpHAS WHPOpPMANKMA K BHIAM): pa3Mephbl, MapKepshl,
0003HaYeHHUs, TEKCT, HOMEp TMO3UIMH, CcrenuduKanus, TabIuIa,
CBapHOH 1IOB, Mepe4YeHb U3MEHEHUH, CUMBOJIBL. OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JOKYMEHTaLUU.

Yuusepcanbuble ¢GopMmaTel neperaun gaHHeix B CAIIP. Ilpsmeie

nHTEP(ENCH

AHanm3 HanpsbKEHHO-IeQOPMUPOBAHHOTO COCTOSHUS
Hanpsokenno — nedopmupoBannoe cocrosuue (H/IC). Cpenctsa
anammza HJIC B CAD u CAE. 3amaun HJIC B 3nexTpomexaHUKe:
neopMaliy BaJoB U KOPITYCOB JIEKTpUUECKUX MamuH. [dedopmarin
nepenau B anekrpornpuBonae. HIC cbopok. IloaroroBka m pernenne
3agau B CAIIP u CAE. YacrorHblii ananmu3. 3agadya 4acTOTHOTO
aHanmm3a  JJEKTPOTEXHWYECKUX  KOHCTPYKIUH  (JEKTpHUUECKHE
MAalllMHBI, IPUBOJBI, 3JEKTPOTEXHUYECKHe wIKadbl). Pe3oHaHCHBIE
9YacTOThl,  MOJAbL. ~ PemeHne  3ajad  4YacTOTHOTO  aHaH3a
9JIEKTPOTEXHUUECKUX KOHCTpYKIHil B CATIP

Macrepa npoeKTUpOBaHuUs
MacTtepa MpoeKTHPOBaHUS: TeHePaTOPbl U KaNbKYJISTOPBI KOPPEKTHBIX
KOMIIOHEHTOB OOJITOBBIX, CBapHbIX paM, IIMOHOYHBIX COEIUHEHHH,
pPEMEHHBIX M LenHbIX mepexad u jap. Kapkacel u pambl. boirtoBoe
coenuHeHue. Banbl. Pemennsie nepenaun. lllecrepénuarsie nepenadm.

AHanu3 nmporeccoB Teronepeadn

CxeMbl BEHTHIISIIIMH DJIEMEHTOB MiKkada. Cxema NUPKYIALIUN BO3yXa B
mkady. Cxema xuakoctHoro oxnaxaenus cekuuu I[IY. Ilpumep
cekuun IIY ¢ KUAKOCTHBIM OXJaXJAeHHUEM. VICTOUYHMKM TEIUIOBOM
SHepruu Ha paauartope. [loaBox HUAKOTO XJiajareHta. BHyTpeHHOCTH
paanaropa. IIpuMep aHanmM3a HpPOLECCOB JKUIKOCTHOTO OXJIAKIACHHSA
CHJIOBBIX KJItoYei npeodpasosateis B Autodesk CFD: reomerpuueckas
MOJI€]b, CLIEHAPHUH, MaTepUaJIbl, TPAaHUYHBIE YCIOBHS, CETKA, PELLICHUE,
BH3yaJIN3aLHs.

10

DIIeKTPOMArHUTHEIN aHAIN3
Tok u MarHuTHOE ToJie. BiusiHME KOHCTPYKIIMM Ha Pa0OTy CXEMBI,
«mapasuTHbeie» mapameTphl. [lpuMep CHUIOBOMH HIMHBI ABTOHOMHOTO
WHBEPTOPA TOKA U €r0 CXEMBbI 3aMEIICHUSI.

11

KommekcHblil ananus




Cpena WHTErpaIvy [EMHBIX H IMOJIEBBIX Mojelneil. Pecypcbl kadenps

JJIA MOACIINPOBAHUA B mnmponoeccax KHU3HCHHOI'O IIHUKJIa
QJICKTPOTEXHUYECCKUX U MEXATPOHHBIX CUCTEM
12 3aKIroueHUE
TpCHI[I)I Y IPUOPUTETHI IPOMBIIIJICHHBIX TEXHOJIOT Ui
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEACHBI B TAOIHIIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb
U3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKux | TpyroeMKOCTb, |IIPAKTHUYECKOM |pasnena
/o 3aHATHI 3aHATHAI (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
Bcero ‘ | |
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabmmIIE .
Tabnuua 6 — JIabopaTopHbIE 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cewmectp 1
1 Mogenu geraiei 4 4 4
2 Coopku 3 3 5
3 Ueprexu 3 2 6
4 AHanu3 HanpsKeHHO-Ie(POPMUPOBAHHOTO 3 4 7
COCTOSTHUSI
5 AHaM3 NpoIeccoB TeIIonepeaadn 2 2 9
6 ONEKTPOMAarHUTHBIN aHAIIN3 3 3 10
Bcero 18 18

4.5. KypcoBoe npoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroIXcs
Bunbl camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEJIEHBI B Ta0IuLIE /.
Tabnuua 7 — Buasl caMoCcTOsTeNIbHON pabOThI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 10,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeopeTuyecKoro Marepuasia 50 50
quciuminiel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHiKOB (KP3)




[ToaroroBka K MpOMEKYTOUHOM

arrecrauuu (I1A) 10 10

Bcero: 12 12

5. IlepeueHnb yueOHO-METOAMIECKOTO O0ECTICUCHUS
JUTSL CAMOCTOSITENIbHOW Pa0OThI 00YUAIOMIMXCS 110 TUCIMILIHHE (MOJIYIIIO)

Y4eOHO-METOIMUECKNE MaTePHAaIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYarOIIMXCsl yKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MPHUBEIeH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komuectso
9K3EMIUISIPOB B
MTudp/
URL ;b P ec bubnuorpaduueckas ccpuiika OHOJIHOTEKE
v (KpOMe 3JIEKTPOHHBIX
5K3EMIUIIPOB)

[Ipoxopos A., Konuk  JI. -
Hudposas TpaHchopmarus.
AHanu3, TPeHIbl, MUPOBOM OIBIT.
W3nanue BTOpOE, UCIPABICHHOE U

nomnonHeHHoe. —  M.: 00O
«KomHspioc I'pym», 2019 — 368
CcTp., WL

[IpoxopoB  A., JleicaueB M. -
Hayunsiii pemaktop mpodeccop
Boposkos A. LludpoBoil 1BONHUK.
AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3pnanue nepBoe, UCIpPaBIECHHOE U

momoiiHeHHOoe. — M.: 00O
«AnssaclIpunty, 2020. — 401 ctp.,
WiI.

3unoBbeB /1. B. [IpoektupoBanue B -
Autodesk Inventor / JI. B.
3uHoBbeB —  «M3marenbckue
pewmenus», 2015.

I'ysuenkoB B. H., XKypb6enko II. -
A., Bunnynmuna E. B.  Autodesk

Inventor 2016. TpéxmepHoe
MOJIETTUPOBAHUE JeTanen u
BBIIIOJIHCHUEC OJICKTPOHHBIX

yepTexen: yued. mocobue. — M.:
JAMK Ilpecc, 2017. - 124 ¢

Kypc o6meli ¢usuku: yueO. -
nocobue: B 5 1./ U. B. Casennes.
U3zn. 5-e, uctp. T. 2:




DNEeKTPUYECTBO ¥  MarHETHU3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX HJIEMEHTOB TSt
MOJCJIIMPOBAaHUSA  yCTPOMCTB U
cucteM : yueOHoe mocobue / 1O. B.
KitynnukoBa. — Pocros-Ha-/loHy:
0DV, 2019. — 85 c.

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

HccnenoBanue 31€KTpOMarHMTHBIX
XapaKTEPUCTUK TpExazHbIX
ACUHXPOHHBIX  JBUTarened B
cucreme aHamuza  RMxprt®:
METOANYECKHUE yKa3aHUs K
71a00paTOPHBIM U MPAKTUYECKUM
paboram/ Cocr.: I'.U. IIpokodnes,
M.B llemenés. 2013

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

ABTOMaTH3UPOBAHHOE
IIPOEKTHUPOBAHUE
AJIEKTPOTEXHUYECKUX  YCTPOUCTB:
METOJI. yKa3aHus K j1a0. paboTam u
MpaKTUYECKUM 3amaHusim/ coct. I
W. Ilpokodres, P.B.1llyoun

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

ABTOMAaTH3UPOBaHHBIN aHau3
HanpsHKeHHO-1e()OpPMHUPOBAHHOTO

COCTOSIHUS KOHCTPYKIIHU u
IIPOLIECCOB TEMI000MEHa!
Meroauueckue yKa3aHus K

mabopaToOpHBIM U TPAKTHUYECKUM
3anstusm/ coct. . . TIpokodrnes.
2016

K88

Bsenenne B coBpemennsie CAIIP.
Kypc nexkumii / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
C.

DJIEeKTPOHHBIN pecype

ABTOMaTH3aIUA pacuera u 50
npoektupoBanust pobotos u PTC:
npaktukym/ B.B. bynaros, C.C.
Tumodeer — Cnb.: I'VAIL 2019 —
97 c.
50

ABTOMaTH3aIUsl MPOEKTUPOBAHUS
U MPOU3BOJICTBA: MpakTHUKym/ B.B.
bynatos, C..B. Conénsiii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.



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

7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX Ui OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmua 9 — IlepedeHb DICKTPOHHBIX 00pPA30BATCIBHBIX PECYPCOB  HMH(OPMAIUOHHO-
TEJIICKOMMYHHUKAIIMOHHOMN ceTH «HTepHeT)
URL anpec HaumenoBanue
https://lib.quap.ru Caiit oubmmorexu I'VAII
https://cals.ru [TpuknagHas JTOTHCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp NPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEMOTO IPHU OCYLIECTBICHUU
00pa3oBaTeNLHOTO MpoIecca MO AUCIUTIINHE.
[Tepeuenp UCTIONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.
Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHMS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYILECTBIIEHMH 00pa30BaTEIbHOIO MPOLEcca MO AUCLUIUINHE

[lepeyeHp WCMONB3yeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.
Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB  MaTepUMAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca 10 AUCIUIUINHE, IpeAcTaBieH B Tabnuue 12.
Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 MynbTUMeanitHas T€KUUOHHAS ay AUTOPUS 21-18/21-21
KomMmnbrotepHslii kacce 31-04

10. Onenounble cpeacTBa AJIs MPOBEIEHHS IPOMEXKYTOUHOM aTTeCTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEXKYTOUYHOW aTTeCTaIlluu
o0yyaromuxcs o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHON aTTeCTaIlNN

Bug npomMeXyTOYHOM aTTecTanuu [TepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY,
TecThl.

10.2. B kayecTBe KpUTCPHUEB OICHKH YPOBHA COHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroUMMHcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KoTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS



https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

100-0ayutpHass  mkaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl ~ YHUBEpPCHUTETa,  IpaBuia

HCIIOJIBb30BaHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kputepuu oLieHKH YPOBHSI CHOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUI

5-0ayupHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONMUpPasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO TMPHUBSA3BIBAET YCBOCHHBIEC HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeTbHOCTBIO HAIPABIICHUS;
— yMeTno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— oOyuyaroluiicss TBEPIO YCBOWJI MPOTPaMMHBII MaTepHuall, TPaMOTHO
M, MO CYILIECTBY, M3JIaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JTUTEPATYPHI,
«XODOLLIOY» — HE J0IIYCKAeT CYLIECTBEHHbBIX HETOYHOCTEN;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HayUYHbIE MTOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BJIQJICET CUCTEMOM CIICIIUAIN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYLIECTBY, M3JIaracT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHBHO» o
— UCIIBITBIBACT 3aTPyJHEHUS B MPAKTHUUYECKOM IPUMEHEHUHM 3HAHUMN
«3aYTEHOY
HaIlpaBJICHUS,
— c1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIEHUI;
— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMaAIM3UPOBAHHBIX HOHSITHH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM YacTH MPOrpPaMMHOTO
MaTrepuana;
— IONMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTU  MpHU
«HEYJOBJICTBOPUTEIILHO
PaccCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJTOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr g1 5x3amenHa npecraBieHsl B Tabnuie 15.

Tab6nuia 15 — Borpocs! fy1st 9x3aMeHa

Kon
Ne n/m Ilepedyens BOMpPOCOB AJIs IK3aMEHA
WHIMKaTOpa

1. Posp 1 MECTO KOMIIBIOTEPHBIX TEXHOJIOTUM MCCIIE0BAaHUS U IK-3./1.1

MIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3JIETHH
2. Ilonstue u cocraB CAIIP IK-3./.1
3. Crpykrypa CAD-cucrem IMK-3. 1.1
4. Kareropuu u «iiupamuna» CAIIP, obmeH pesynbraTamMu IK-3./1.1

pabotel CAIIP pa3nuyHbIX KaTeropui ¥ NPOU3BOAUTENEH
S. «OTKpBITEIe) B «3aKpBITHIEY CAIIP IMK-3.J1.1
6. XapakTepUCTUKH IPOCTPAHCTBA, B KOTOPOM CO3JAI0TCs IK-3./1.1

reoMmerpuueckue mojenu CAD-cucrem




7. Wutepodeiicel u padoune cpensl noacucrem CAIIP ITK-3.J1.1

8. ['eomeTpuyeckoe mpocTpaHCTBO, CUCTEMBI KOOPAUHAT U IK-3.J1.1
eauHuIel u3Mepenus B noacucremax CAIIP

9. [IpoekTupoBaHue «CBEPXY BHU3» U «CHU3Y-BBEPX»: CXOJICTBO IK-3./1.2
U pa3inyue

10. Buner uzgenuii mo 'OCT IT1K-3.J1.2

11. KoHcTtpyktuHble 3nemMenTl CAD-cuctem ITK-3.J1.2

12. Kapkacnas reomerpuyeckas MOJ€b, JOCTOMHCTBA U IIK-3.1.2
HEJOCTaTK!

13. IToBepxHOCTHAsl reOMETpUYECKAsE MOJIENb, JOCTOMHCTBA U IK-3./1.2
HEJOCTaTKU

14. TBepaorenbHas (00beMHas) FEOMETpUUYECKast MOJIEb, IK-3.11.3
JIOCTOMHCTBA U HEJOCTAaTKU

15. [Tapamerpuszanus B CAD-cuctemax ITK-3.11.3

16. 3aauun ¥ CpelicTBa peIaKTHPOBAHUS JIeTajeii 1 COOPOK B IIK-3.1.2
CAD-cuctemax

17. KonuuecTBenHas u kauectBeHHast Bepudukaius B CAD- IK-3.11.3
crcTeMax

18. ABTOMAaTH3a1Us CO3/IaHUS KOHCTPYKTOPCKUX JIOKYMEHTOB: IIK-3./1.3
YePTEKH U CHICIUPUKALNN

19. Tunsl aHanu3a HanpsbkeHHO-nedopmupoBanHoro coctostHus u | [1K-3.71.3
WX XapaKTePUCTUKU

20. HanpspxkenHo-n1ehopMUpOBaHHOE COCTOSIHUE JeTallel U IK-3.11.3
cOOPOK (CXOICTBO M pa3INune)

21. Tunsl Mozieneil, ucrosib3yemMble B CUCTEMaX KOHEUYHO- IK-3.11.3
anemeHnTHOro ananu3a: CAD-Monens u uneanu3upoBaHHas
(1ICAD) mozerns.

22. Tursl MOJENEN, UCTIONB3YEMBIE B CUCTEMAX KOHEUYHO- IIK-3./1.3
AJIEMEHTHOTO aHAJIN3a: JUCKPETHAs MOJIETb.

23. Turnsl MOJEEH, UCTIONB3YEMBIE B CUCTEMAX KOHEUHO- IIK-3./1.3
AJIEMEHTHOTr'O aHAJIN3a: PACYETHAsI MOJIEIb.

24. CxoauMocTh Impoliecca pacueTra U ero pojib B BepUpHKaILUU IK-3./1.3
pe3yJipTara

25. CeToyHas cXOAMMOCTB IpoOIlecca U €€ pojib B BepU(UKAIIUH ITK-3./1.3
pe3yJipTara

26. «Macrepa» IpOoeKTUPOBAHUS U UX POIb B MpoIleccax IK-3./1.3
MTPOCKTHPOBAHHUSI

217. «KaspKynsTOphl ¥ UX POJIb B MPOIECCaX MPOEKTUPOBAHUS IMK-3.J1.3

28. TunoBble cXeMbl BEHTUJISIIIMH YJICKTPOTEXHUYECKUX MIKa(dOB. IMK-3.J1.3

29. JIoCTOMHCTBA M HEIOCTATKH BO3AYIITHOTO U KHIKOCTHOTO IK-3.J1.3
OXJTKJICHHS TETIJIOBBIIEIISIOMINX KOMIIOHEHTOB
JIEKTPOTEXHUYECKHUX YCTPOMCTB

30. I'pannyHbIE 1 HaYAJIBHBIE YCIOBUS B MOJIEISIX ITPOLIECCOB IK-3.1.3
TeIUIonepe1ayu

31. BHennuii 00beM U €ro poJib B MOZENSAX TEIIoNnepeaun 1 IK-3.1.3
AJIEKTPOMArHUTHOTO aHaJIH3a

32. IlenmHbIe ¥ TOJIEBBIE MOJIEIIN aHATIN3a I1K-3./1.3

33. VcnoBus UCIOIB30BaHKUS METOIa MArHUTOCTATHYCCKOTO IIK-3./1.3
aHaJn3a

34. VYcnoBus NCNoIb30BaHus METOJA TAPMOHUYECKOTO IK-3.10.3

MAargimMTHOI'O aHaJIn3a




35. VYcnoBus NCIONIB30BaHUsl METO/JA AHATIN3a [IEPEXOIHBIX IK-3.14.3
MarHUTHBIX ITPOLIECCOB

36. YcnoBust HEOOXOAUMOCTH TPUMEHEHUS IK-3.14.3
MHOTOJIMCIMIUIMHAPHOTO aHAJIM3a IPOIIECCOB

37. BnusiHre KOHCTPYKIIMHU HA pabOTy CXEMBI, «I1apa3UTHBIE) IK-3.11.3
apameTpsl

38. Cpena uHTErpanus HEeMHbIX M MOJIEBBIX Mojenei (Simplorer) ITK-3.10.3

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbnuie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera T —

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nans KypcOBOTO IMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabmuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O POSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBO#l paboThI

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXYTOYHOH aTTECTAllMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwuie 18.
Tabmuua 18 — [IpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

y Koz
Ne n/mm [IpumepHBIil nepeyeHb BOIIPOCOB 1Sl TECTOB
UHAMKATOpa
1. | Kakoii atan XK1 pacronaraercst Mex1y MapKETUHIOM M CHaOKeHHEM? IK-3.11.1
EduHas 6a3a daHHbIX
(uzdenuu)
lModzomoexa

1. MogenupoBanue

2. TlpennponaxHas NOArOTOBKA

3. IIpoexktupoBanue
2. | bazoBeiMHM cucTemMamM, obecneunBaroIMMH peanuzanuio crpareruu | [TK-3. /0.1

PLM (mopnep:kku >KM3HEHHOTO IUKJIA MPOAYKTA), SBISIOTCS CUCTEMBI

KJIACCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

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

4. CALS
3. | Ha pHUCYHKE npeacrasnena | [1K-3.J1.2




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

K mspxenomy kinaccy CAD — makeToB OTHOCATCSI CUCTEMBI
1. NX, CATIA.

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMIIAC 3D.

4. ANSYS, CELI.

TK-3.]1.3

Kakoii 06bext B CAD nakerax Ha3bIBaeTCs CIUIAHOM?

1. I'mankas KkpuBas, KOTOpas IPOXOAUT dYepe3 JBe WM Ooiee
KOHTPOJIbHBIX TOYEK, YIPABISIOMUX (HOpMOii cruiaiiHa.

2. Heckonpko MONUIMHUE.

3. JlomaHast KpuBas, KOTOpas MpPOXOAWT 4Yepe3 [Be WU OoJee
KOHTPOJIbHBIX TOUYEK, YIPABISIIOIUX (OpMOii cruiaiiHa.

TK-3.]1.3

MogenupoBanue mojei (U3NYECKHX BEIUYMH, B TOM YHCIE aHAJIH3
npouHoctd B CAE-cucremax yaiie BCero BbIITOJIHAETCS

1. MeTonoM JUCKPETHBIX HIIEMEHTOB.

2. MeTomoM KOHEYHBIX 3JIEMEHTOB.

3. MeronoM KOHEYHBIXOOHEMOB.

4. MetonoM npol u OmuUOOK.

TK-3.]1.3

Ha pucynke npencrasiena

Kapkacnas mozens.
[ToBepxHOCTHAs MOJEND.
TBepaoTenbHast MOJAECIb.
I'uGpunnas monens

1.
2.
3.
4.

TK-3.]1.3

Yro Takoe G-koj

1. HaGop xomaHa /Uil BHIIOJHEHUS IPOBEPKU T€OMETPHUH.

2. SI3bIk mporpamm o6paboTku Juis cTaHkoB ¢ YITY.

3. OtkpeITEIi  (opMaT  (QailyioB, CO3MAHHBIA IS OOJETYCHUS
B3aMMOJICHCTBHS B PAMKAaX YIPABJICHUS )KU3HEHHBIM ITUKIOM H3/1EHs.
4. SI3bIK porpaMMHPOBAHUSL ISl CO3/IaHUSL TPEXMEPHOI reOMETPHH.

MK-3.1.3

[Ipun pazpaboTke YNPaBISIOMMX MPOTrpaMM Jis O0OOPYIOBaHHUS C
YHCIIOBBIM ITPOTPAMMHBIM YITPABJICHUEM TPHUMEHSFOTCS

1. CAD-cucreMsl

2. CAE-cucreMsl

MK-3.1.3




3. CAM-cucremsl
4. PDM-cucremsl
10. | Ha pucyHnke npezcraBieHa MK-3.1.2
- Bl 7
o LA A2 At
=y )
el
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- AZMS [
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0 [Inr [€8 18| M [B7 [Cp [Hr [Nr [C6 [Be [ [Br [Cp |47 [Nr [CB
I\zs 27 |25 25 [30 3|}1 [2 131456 \7AL:J§DDM
gl J =
1. Huarpamma IDEFO
2. Jlmarpamma ['anTa
3. /wmarpamma VMcukaBsr
4. Juarpamma DFD

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  Marepuaibl,  OMNpEAeNAIolMe  MPOUEAYphl  OLEHUBAHUS
WHIUKATOPOB, XapaKTEPHU3YIOMUX JTanbl (OPMUPOBAHUS KOMIIETEHIIMH, COAEpKaTcia B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIl, pernameHTHpPYIOMMX TMOPAJOK U MPOLEIypYy
MPOBEJICHUS TEKYIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCsl IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus I OOYyYarOImIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoOKoe M sCHOE H3JIoKeHHe ydeOHoro Mmarepuana. Ha3HaueHMe COBpEMEHHOH JIEKIMU B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMAIMIO MO TEME, & B OCBOCHHUHU
(GyHIaMEHTaJIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4HOro TIIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JEeKIUs BBIIOIHSIET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHON oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LENbHOE NPEJACTaBICHHE O JUCLUUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKON K KayKIOW KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENoJaBaTeseM;

— pa3BuTHE TOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITENIbHOTO TBOPYECKOTO MBIIIIJICHHSI.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/bI;




— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHHUsS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— MOJIy4€HHE TOYHOTO TOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB M TIOHSTHIA.

JIeKIMOHHBI  MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMed  ClaloB U
UCTIOJIP30BAHUEM PA3/IaTOYHOr0 MaTepualia IPH MPOBEJACHUU KOPOTKHX JUCKYyCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

11.2. Meroauueckue yKa3aHus A OOYYarOIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJU(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOUT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHU.

BeinonHenue 51abopaTopHbBIX paboT 0O0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNensieMoil ydeOHBIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIy0IINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEAO0BaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alMs TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOW MH(OpMAIMH 110 U3Y4aeMOM JUCLHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

Crnucok 3aganuii npeacrasieH B 1 4.4, Tabnuna 6.

[Tepen mpoBeneHUEM JTA0OPATOPHBIX PAOOT CTYIACHT 00sS3aH BHUMATEIHLHO O3HAKOMHTHCS
C METOAMYECKUMH MaTepHuaIaMH.

Crpykrypa u ¢hopMma oTueTa 0 JabopaTopHOH paboTe
1. TuTynbHBIHI JUCT.

2. llenms paboOTEHL.

3. OCHOBHBIE TEOPETUUECKUE TTOJTOKEHUSI.

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

5. BrIBOABL

TpeboBanus k 0hopMIIEHUIO OTYETA O JIAOOPATOPHOM paboTe

Odopmienne 1abopaTopHO pabOTHI BHITIOIHIETCS B COOTBETCTBUH C TPEOOBAHUSAMHU OT/IENA
HOopMaTuBHOU AokyMeHTaumu 'Y Al npencrasnenHsiMu Ha caiite ['Y AIL

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

[Ipu HeBbIMONHEHUH JTA0OPATOPHBIX pabOT B 00bEME, BBIAAHHOM IperojaBaTesieM Ha
CEMECTp, CTYIEHT IIOJy4YaeT OLEHKY «HEYJIOBJIETBOPUTEIbHO» IPU  MPOXOXKIECHUU
MIPOMEXKYTOUHOH aTTecTauu.


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

11.3. Meroauyeckue yka3aHus sl OOYyYarOIIUXCS 10 TMPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBareis, HO 03 ero HermoCpeaCTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHUS CaMOCTOSITENIBHONH padoThl, y oOyuaromerocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHI/II>'I, 06GCH6‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepualiaMHd,  HalpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
06yqa}0m1/1xc;1, ABJISICTCS y‘Ie6HO-MeTOZ[I/ILI€CKI/Iﬁ MaTCpHraJibl 1O JUCHUIIIIMHE.

11.4. Metoauueckue yKa3aHMsl JUIsl OOyYaroIIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPENyCMaTpUBACT KOHTPOJIb KadecTBAa 3HAHUHI
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMEeCTpa C LIeJbI0 OLEHUBAHUSA XO0Jla OCBOEHUS
JUCIUIINHBL.

Texymuil KOHTPOJIb yCIIEBAEMOCTH IPOBOJUTCS HA IPAKTUYECKHUX 3aHATUAX B YCTHOM
¢dopmare.

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTYJIEHTaM HEMOCPEJICTBEHHO Ha
CIIEIYIOIIEM 3aHATHH.

PesynpTaTel TEKyLIEro KOHTPOJIA YCIIEBAEMOCTH YYMUTBHIBAIOTCA IPU IPOBEIACHUU
IPOMEXYTOUHOM aTTectauuu. [IpM HENpOXOXKAEHWU TEKYLIEro KOHTPOJIL CTYAECHTY CTaBUTCS
OLICHKA «HEYIOBJIETBOPUTEILHOY.

11.5. Meroauueckue yka3zaHus Ui O0Yy4aroLUXCs MO MPOXOXKAECHUIO MPOMEXYTOUHON
aTTecTaluu

IIpomexyTouHass arrecranus IPOBOJUTCS IO pe3yibTaTaM TEKYLIETO KOHTPOJI
YCIIEBAEMOCTH.

IIpomexxyTounass  arrectanust  OoOydaroOIIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTAaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OIEHKM 3HaHHMH, MOJyYyeHHbIX OOydJaroulMMcs B Ipoliecce
M3Y4YEeHUs BCEM NMCUUIUIMHBI WIN €€ 4acTH, HaBBIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PEIICHHs NPAKTUYECKUX 3aJad. ODK3aMeH, KaK MPaBWJIO, NPOBOJUTCS B
MIEPUOJ HK3aMEHAIlMOHHOM CECCHMM M 3aBEPIIAETCs aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», KHEYJOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEKYTOUHOW AaTTECTAllMU OCYIIECTBISETCS B
cooTBeTcTBUM C TpeboBanusmMu Ilonoxkenuit «O TekylieM KOHTpOJE YCHEBAaeMOCTH H
MpOMEeXYyTOUHOH arrectanuu cryfeHToB ['YAIL, oOydarommuxcst mo mporpamMmmaM BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBONM CHCTEME OIICHKH KayecTBa Y4eOHOW paboOThI
cTyneHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHU B pabouyio MporpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




