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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 y4acTre B IPOSKTUPOBAHUN OOBEKTOB MPOPECCHOHATHLHON
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHue TUCIHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOMCTB € MCHOJb30BaHUEM 3D-TEXHOJOTHM T'€OMETPUUYECKOTO
MOJIEJIUPOBAHUS U aHAJIN3A.

[IperonaBanre IUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (OpMbI OpraHU3alHuu
yueOHOro Inpoliecca: JEeKIIH, J1adopaTopHble paboThl, caMOCTOsITeNbHAsL padoTa 00y4aroIIerocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLIUE BUABI KOHTPOJIS: TEKYIIHM
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 PE3YIHTATOB OOYUCHHUS 11O AUCIUILTHHE
1.1. Tlenu npenomaBaHus TUCITUTUTHHBI
[lenp AUCHUIIMHBI MOATOTOBUTH MAaruCTPaHTa K TMPOCKTHOW M HCCIIEIOBATEIbCKON
po(eCCHOHAILHOM JIESITEeILHOCTH B 00JaCTH pa3pabOTKU IIEKTPOTEXHUYECKUX YCTPOWCTB C
UCTIOJNIb30BaHNEM 3D-TEeXHONIOTHif TEOMETPHUECKOTO MOJISITMPOBAHUS M aHATH3A.

1.2. JucumminHa

BXOAUT B

CoCTaB

yactd, (opmHupyeMoil  y4acTHUKaMH

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

OI1 BO).

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

B pesynbrare m3yueHUs AMCHUILIMHBI OOYYaIOIIUNACA JAOKEH 00Ja1aTh CIEeTyIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpymnma) Koz u Kon u HaumMeHoBaHue WHIUKATOPA JOCTHUKEHUS
KOMIIETEHIINH HaHMEHOBAHHe KOMIIETCHIINH
KOMITETEHINH
[TK-3./1.1 BoimonHsIeT cOOp ¥ aHAJIW3 TAHHBIX JJIs1
MIPOEKTUPOBAHUS 0OBEKTOB MPO(HEeCCHOHATBLHOM
ITK-3 Cnocoben NEeSITeNIbHOCTH
npunuMath yuactue | [1K-3.J1.3 ucnone3yer cpeacra
B IIPOCKTUPOBAHUU ABTOMATU3HPOBAHHOTO MTPOCKTUPOBAHUS JJIS
00BEKTOB odopmiienus paboueld JOKyMEHTAIIMH OOBEKTOB
po(heCCHOHATLHOW | MPOPECCHOHATBHON ACSITEILHOCTH
[TpodeccuonanpHble | 1eATEIHLHOCTH B [TK-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 MpodeCcCHOHATBHON AESITETbHOCTH

— «HudopMarmoHHbIE TEXHOIOTUH,

2. Mecro nucuumanssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIENAYIOUINX JUCLUILINH!

— «HMudbopmaruka,

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

3HaHI/I$I, IMMOJIYYCHHBIC IIpHM H3YUCHUW MaTcpuajia I[aHHOI\/JI JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOSTEIBbHOC 3HAYCHME, TaK U MOTYT MCIIOJIb30BATHCS IIPU U3YUYCHUH NPYTUX OUCHUIIIIMH.
- ((AJII[I/ITI/IBHble TCXHOJIOTHH B 3JICKTPOOHEPICTHUKEY,

- «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 paclpeielieHne 3TOH TPYJ0eMKOCTH IO ceMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Nel0
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 10 10
AyoumopHhuie 3anamus, BCETO vac. 20 20
B TOM YHCIJIE:
nexuun (JI), (gac) 10 10
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (4ac) 79 79
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
nudd. 3auer, sx3amer (3ager, Judd. 3au, Dk3.) ' '

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Pasensl, TEMBI AUCHUILIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 10
Paznen vl JKvzHEeHHBIN UK U CTaus pa3paboTKH 2 19
W3 JeTIHiI

Paszzen 2. Mamunoctpoutenbabie CATIP 2 20
Pasznen 3. Moaenu aeraneii. Coopku. Ueprexu 3 6 20
Pazzen 4. ikeHepHbIN aHaIu3 3 4 20
Htoro B cemectpe: 10 10 79
Uroro 10 0 10 0 79

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoeCCUOHATBHON J1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.
Tabnuna 4 — ConeprkaHue pa3JesoB U TeM JEKIIMOHHOTO [TUKIIa

HOMep paszaeiia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

1 JKW3HEHHBIH UK U CTAAWSI pa3pabOTKH H3ACITHA
Kuznennsnid 1ukn u3nenuid. CBA3b CTaguM pa3paboTKH C PaHHUMH
CTaIUSIMH MPOEKTUPOBAHUS u MIPOM3BOCTBOM.
KonkypenTocnocoOHOCTh U cTagus pazpadotku. Ilorpedurensckue u
NPOM3BOACTBEHHbIE TexHonoruu. Ctuiau mnpoektuposanusi, CALS.
TpamummonHble W TEpefoBBIE Tporecchl pa3pabotku. lludposas
paspaboTka: nu¢poBble TBOWHUKY U HabpUKH OyAyILEro.

2 Marmmuaoctpountenbabie CAITP




Mammnoctpoutensaele CAIIP  kak  MHTErpUpOBaHHBIE — CPEJIBI
mudpoBoii paspaborku msmenuit, Buasl m3genuii. CAD\CAE\CAM-
CHUCTEMBI, MX POJIb M MecTO B pa3paboTke wuznenuil. Karteropum
nporpammuoro obecreuenuss CAIIP (Tspkenble, cpemHHe, JIETKHE,
otkpeIThie). Kpymueiimme npomsBoautenmu [10 CAIIP. JloxkymeHTSI,
MPOIIECCOB MPOEKTUPOBAHHSI. MonenbHO-0pUeHTHPOBAHHOE
poeKTupoBanme. Pabouass cpema w uHTEpdEHC MOIB30BATENA
CAD\CAE-cuctem. Ilpoektsl. I'eoMeTpuueckoe MOACIMPOBAHUE.
Marematuueckoe — MpeACTaBI€HUE  TE€OMETPUUECKHUX  MOJeseH.
['eoMmeTprdyeckoe TPOCTPAHCTBO W CHCTEMBI KoopmuHaT. CBoicTBa
KapKacHbIX, MOBEPXHOCTHBIX H 00BbeMHBIX Mojeneil. CrnocoOs
CO3aHHS TeOMETPUIECKUX Mojenei. CHCTeMBI KOOPAMHAT W CIIOCOOBI
BBOJA KOOpIMHAT TOYeK. I[IOHATHS TEOMETPUYECKHX pPelaKTOPOB:
MPUMUTHUB, JIEMEHT, KOMIIOHEHT, TEOMETPUIECKUH 00BEKT, TeOMETPHUS
W KOHTYp, CIIpaBOYHAas M OCKHU3HAS TeOMETpHs, OOBEKT, eTaib,
cOopka. CBOICTBA reOMETPHUYECKIX OOBEKTOB.

[onstue neranu. Cpena sckusa u aeranu. 3D- texnomnorus. 2D u 3D-
ACKU3BI  (KOHTYpHI), OOpa3yiolie W HampaBisomue. Paboune
TUIOCKOCTH, OCH, TOYKH. 3aBUCHUMOCTH M TIPUBA3KHM B ICKH3aX,
pasmepHble 3aBUCHUMOCTH. CChUIOYHAs M 3CKH3HAs TEOMETpPHUS B
ackuzax. KoHcTpykTuBHBIE 53nemeHTHl. IlapameTpuzanus  mpu
MOJEIIMPOBAaHUHN JeTaje. bubmnoTekn M mapaMeTpuyecKHe psiIbl.
AnanTuBHBIE 3NEMEHTHl. TUIIOBBIE KOHCTPYKTHUBHBIC 3JIEMEHTHI.
PenaktupoBanue Monenei neranei.

Wepapxus moHsATHWI: 3aKa3, wu3menwe, cOOpka, y3en (momcOopka),
KOHCTPYKIIHS, JeTalb.

CrpaTerul KOHCTPYHPOBAaHHUS «CBEPXY BHHM3» M «CHHU3Y-BBEPX).
Hepapxuueckass CTPyKTypa KOMIIOHEHTOB H3Ieausi B Opaysepe.
Crneungukanuu. COOpoYHbIE 3aBUCUMOCTH, WX HAJIOKEHHE W
yIajeHue. Co3pnanue n3aenuit: MAacCCHBBI, KOMITOHEHTHI.
KoHCcTpyKkTHBHBIE 37€MEHTHI A BCTaBKM B U3JIENHE, CeMeicTBa
JleTalel M KOHCTPYKTUBHBIX JJIEMEHTOB, DJIEMEHTHl CEMEMNCTBA.
CraHzapTHbIE U NIOJIb30BATENBCKUE JCTANH.

KauecTBeHHBII M KOJIMYECTBEHHBIM aHANM3 TEOMETPUU JEeTaned u
cOOpOK. AHaIIM3 LENOCTHOCTH, TEXHOJIOTHYHOCTH, KOMOMHUPOBAaHHBIH
aHallu3 KpUBU3HBI, ['aycCOBOM KPUBU3HBI, CEUEHUN, KOTUYECTBEHHbBIN
aHanmu3 U QEepeHIIMATBHBIX TapaMeTpOB, MEXaHWYECKUH aHaJm3.
Nsmepenuss u cpe3pl B Mojensx. Peanucrhueckas BuU3yalu3alus
FEOMETPUYECKUX  MOJENEH: CKpBITHE  HEBUIAUMBIX  JIMHUH,
packpaliMBaHuEe, TOHUPOBAaHUE, CBOMCTBA MAaTE€pUAIOB U TEKCTYPBHL.
Du3nvecKre XapaKTePUCTUKU JAeTaied M cOOpoK. AHaIW3 W3IENHN:
MPOBEPKU Ha MPOCTPAHCTBEHHOE TMEPEKPHITUE, HAIWYUE CTEICHU
CBOOO/IBI. AHuUManMs  KOMIIOHEHTOB. KuHHeMaTHyeCcKHii U
nuHamMuuecknid aHanmm3. AnHanu3 B uHTerpupoBaHHeIx CAIIP u B
cuctemax aBromarusupoBanHoro ananu3a (CAE). [lepemaua momeneit
m3 CAD B CAE. Ilpunoxenus nansi NmpOCMOTpa TE€OMETPHUYECKUX
MoJenel.

AcconuaTuBHOCTh depTexed u Mozenei. IllabmoHbl W cTaHmApTHI




yepTexkeld. Mcnonp3oBaHMe MapaMEeTPUYECKUX BUJIOB YEpPTEKEW B
KadecTBe ACKU30B st co3manus 3D mopeneit. CTunm u CTaHAAPTHI
yepTexkel, pemaktupoBaHue. UeprexxHele pecypchl. Buasl  Ha
yepTexax, BHIBl YepTeXa, pas3pesbl. llosSCHUTENBHBIE 3JIEMEHTHI
(momoHUTENBHAS HWHGPOPMANWS K BHIAM): pa3Mepbl, MapKephl,
0003HAYCHUS, TEKCT, HOMEp TMO3WIUH, crenudukanus, TaOauIa,
CBapHOH IIOB, IEpEYCHb H3MEHEHNH, CUMBOIBL. OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JJOKYMEHTAIIHH.

YHuBepcanpubie ¢GopMaTel mepenaun maHHbBIX B CAIIP. IIpsmbie
nHTEPEHCH

Hanpsbkenno — nmedopmupoBannoe cocrosuue (H/IC). Cpenctsa
anammza HJIC 8 CAD u CAE. 3amaun HJIC B snmekTpoMexaHHKE:
neopMaliy BaJoB U KOPITyCOB 3JEKTpHUUECKUX MamuH. ledopmarn
nepenady B anekrponpusoge. HIAC cbopok. [loarotoBka u pemieHue
3amad B CAIIP m CAE. YactoTHplii aHamm3. 3amada YacTOTHOTO
aHanmm3a  DJEKTPOTEXHWYECKUX  KOHCTPYKUMH  (9IEeKTpHUYecKHe
MAalllMHbI, IPUBOIBI, 3JEKTPOTEXHUYECKHEe wIKadbl). Pe3oHaHcHBIE
4acToThl,  MOnbl.  PemeHume  3amay = 4YacTOTHOrO  aHalIM3a
3NIeKTpOoTeXHUUECKUX KOoHCTpyKiuil B CAIIP.

Tok u marHutHOe moje. BrnusiHue KOHCTPYKLMH Ha paboOTy CXEMBI,
«mapasuTHble» napaMmerpbl. [IpuMep CuIOBON HIMHBI aBTOHOMHOI'O
MHBEPTOPA TOKA M €I0 CXEMBbI 3aMELICHUS

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
/o

Templ mpakTH4EeCKUX
3aHATUI

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAaKTUYECKOH |pa3zeiia
3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

| | |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbIx padoT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
n/m (uac) MOATOTOBKH, | JHCLHII
(gac) JIMHBI
Cemectp 10
1 Mopenu neranei 2 2 3
2 COopku 2 2 3
3 Ueprexu 2 2 3
4 AHanu3 HanpsHKEHHO-1e(OPMHUPOBAHHOTO 4 4 4
COCTOSTHUS
Bcero 10 10




4.5. KypcoBoe nmpoeKTHpoBaHKe/ BHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujsl caMoCcTosTeNNbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 10,
By camocrositenbHOM paboTh

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 29 29
nucuuriHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 10 10

ycneBaemoctu (TKVY)

Jomamraee 3amganue (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3) 30 30

IToaroroska Kk npoMeXyTOYHOU
A POMEAYT 10 10

arrectanuu (I1A)
Bcero: 79 79

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl ISl CAMOCTOSITEIbHON Pa0OThl OOYYAIOLIMXCS YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmmma 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Kommaectso
IK3EMITISIPOB B
U gf_ﬂj) p/e c bubnmnorpaduueckas ccpiika OUOITHOTEKE
P (KpoMe 3ITeKTPOHHBIX
9K3EMIULIPOB)

[IpoxopoB A, Konuk  JL -
Hudposas TpaHchopmarusi.
AHanus, TpeH/bl, MUPOBON OIBIT.
W3nanne BTOpOE, UCIIPaBICHHOE U

momoiiHeHHOe. — M.: OO0
«KomHstoc I'pyn», 2019 — 368
CTp., WL

IIpoxopoB A., Jleicaues M. -
Hayunsiii pemaktop mpodeccop
Boposkos A. ludpoBoil 1BONHUK.
AHanu3, TpeHAbl, MUPOBOW OIIBIT.
W3nanue nepBoe, UCIPaBICHHOE U




nononHeHHoe. — M.: OO0
«AnpsauclIpunr», 2020. — 401 ctp.,
WL

3unoBbeB /l. B. IlpoextupoBanue B
Autodesk Inventor / JI. B.
3unoBeeB —  «M3parenbckue
pewenus», 2015.

I'yzuenkoB B. H., Xyp6enko II.
A., Bunnynuaa E. B.  Autodesk
Inventor 2016. TpéxmepHoe
MO/JICIIUPOBaHUE JeTanen u
BBITTOJIHEHUE AJIEKTPOHHBIX
yepTexen: yded. mocobue. — M.:
JIMK TIlpecc, 2017. — 124 ¢

Kypc oOmeii ¢usuku: yueO.
nmocooue: B 5 1./ 1. B. CaBenbes.
Nzn. 5-e, Hctp. T. 2:
DOJIEeKTpUYECTBO W MarHeTHU3M.
Jlanb, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, [O. B. Meron
KOHEUHBIX 3JIEMEHTOB s
MOJECIIMPOBAaHUSA  YCTPOMCTB M
cucreM : yuebHoe nocobue / 0. B.
KitynnukoBa. — Pocrtos-Ha-/loHy:
I0®YVY, 2019. — 85 c.

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

HccnenoBanue 37€KTpOMarHUTHBIX
XapaKTEPUCTHUK TpE€Xx(a3HbIX
ACHMHXPOHHBIX I[BHFaTeJ'IefI B
cucremMe  aHanmuza  RMxprt®:
METOANYECKHUE yKa3aHHs K
71a00paTOPHBIM U MPAKTUYECKUM
padoram/ Cocr.: I'.U. IIpokodnes,
M.B Illemenés. 2013

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

ABTOMaTH3UPOBAHHOE
MIPOEKTHUPOBAHNE
ANEKTPOTEXHUYECKUX  YCTPOUCTB:
METOJI. YKa3aHus K j1a0. pabotam u
MPaKTUYECKUM 3aJaHusm/ cocT. [
W. Ilpokodres, P.B.111yOun

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

ABTOMAaTH3UPOBaHHBIN aHanu3
HanpsKeHHO-1e(hOpMUPOBAHHOTO

COCTOSIHUS KOHCTPYKLIHAU u
MIPOLIECCOB TerooOMeHa:
Mertoauueckue yKa3aHHs K

9



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

7a00paTOPHBIM U TPAKTUYECKUM

saastusim/ coct. I'. W. TIpokodrnes.
2016

K88 Beenenue B coBpemennsie CAIIP. DJIEKTPOHHBIH pecypce
Kypc nekumit / Mamox B.H. -
Mocksa: IMK IlIpecc, 2010.- 192
c.

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

ABTOMAaTH3aUsl POCKTUPOBAHUS S0
Y TIPOU3BOJICTBA: MpakTHUKym/ B.B.
bynatos, C..B. Conénsiii, C.A.
CepukoB, A.A. Kynpunukuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumeHnoBanue
https://lib.quap.ru Caiit 6ubmmorexku ['YAII
https://cals.ru [MpuknaaHas JTOTUCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[lepedeHp UCTIONB3yeMOTr0 POTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHHs

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

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

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS 21-18/21-21
2 | KoMmbroTepHbIi Kilace 31-04

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OICHOYHBIX CpPEACTB I NPOBEICHUS TMPOMEKYTOUHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIllun

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHsIii nepeueHb BOPOCOB JIJIsl TECTOB.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMIETCHIIUI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua,

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHON W JOTOJTHUTEIHHOW JIUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— CcBOOOJTHO BIIAJICET CHCTEMOU CIIeIUATM3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;
«YJIOBJIETBOPUTEIBHO» | — JIOIYCKAaeT HECYIIECTBEHHBIE OIINOKN U HETOYHOCTH;

«GAYTCHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;
— 3aTpyAHsieTcs B pOpMyJIUPOBaHUHU BbIBOJIOB M 0000IIEHUH;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpH

— UCIIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHN N 3HaHHI>i;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK MHBIE MATEPUAIIbI.
Bompocsr 1uist 5k3amMeHa npeacTaBieHsl B Tadbnume 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Kon
Ne n/nt [Tepeuenb BOpOCOB JUIsl IK3aMeHa
UHJIMKaTopa

1. Posip 1 MECTO KOMIIBIOTEPHBIX TEXHOJIOTMH MCCIEOBAaHUSA U MK-3.1.1
IIPOEKTUPOBAHHUS B )KMU3HEHHOM ITUKJIE U3JEIIUI

2. [Tonsitue 1 cocra CAIIP IK-3.J1.1

3. Crpykrypa CAD-cucrem IK-3.J1.1

4. Kareropuu n «iimpamuga» CAIIP, oOMeH pe3ynpTaTramMu NK-3.J1.1
pabotel CAIIP paznuuHbIX KaTeropuil 1 Npou3BOAUTENCH

5. «OTKpBITBIE» U «3aKpbIThIE)» CAIIP IIK-3. /1.1

6. XapaKkTepUCTUKU IIPOCTPAHCTBA, B KOTOPOM CO3AOTCS NK-3.J1.1
reomerpuueckue moaenn CAD-cucrem

7. WuTepdeiicel u padboune cpensl noacucrem CAIIP [IK-3.J1.1

8. I'eomeTpHrueckoe NpOCTPaHCTBO, CUCTEMbI KOOPAUHAT U MK-3.1.1
eIMHUILIBI n3Mepenus B noacucremax CAIIP

9. [TpoexTHpoBaHUE «CBEPXY BHU3» U «CHU3Y-BBepx»: cxoactso | ITK-3./1.1
U pazanyne

10. Buner uzgenuii mo I'OCT I11IK-3. /1.4

11. KonctpyktuHsble anementsl CAD-cucrem MK-3.J1.1

12. KapkacHas reomeTpruueckas Mojieib, TOCTOUHCTBA U [K-3.J1.1
HE/I0CTAaTKU

13. [ToBepxHOCTHas reoMeTpUYecKas MOJIeb, JTOCTOMHCTBA U MK-3.J1.1
HE/I0CTAaTKU

14. TBeprorenpHas (00beMHast) TeOMETpUYECKask MOJIENb, K-3.11.3
JOCTOUHCTBA U HEJIOCTATKU

15. [Tapamerpuszanus B CAD-cuctemax [1K-3.]1.4

16. 3amauu ¥ cpesIcTBa pelaKTUPOBAHUS IeTajiei u cOOpOK B MK-3./1.2
CAD-cucremax

17. KonnyectBenHast u kauectBeHHas Bepupuxanus B CAD- MK-3.11.3
crcTeMax

18. ABTOMaTH3a1Ms CO3/1aHNS KOHCTPYKTOPCKUX TOKYMEHTOB: [IK-3.1.3
YepTekKH U cuenudukanuu

19. Tunsl ananuza HanpspkeHHO-nedopmupoBaHHoro coctosiHus U | [TK-3.J1.3
UX XapaKTePUCTUKH

20. HanpsixkenHo-n1ehopMUpoBaHHOE COCTOSIHHE JeTallel 1 I1K-3.1.3
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cOOpOK (CXOJCTBO M Pa3INUINC)

21. Tunel Moaenei, UCTIOIb3yEMbIE B CUCTEMAX KOHEYHO- TIK-3./1.3
anemMeHTHOro ananusza: CAD-mozens U uaean3upoBaHHas
(1ICAD) mozerns.

22. Tunbl MoJiesIeH, UCTIOIb3YEeMbIE B CUCTEMAaX KOHEUHO- IK-3.1.3
2JIEMEHTHOT'O aHAJIN3a: JUCKPETHAs MOJIETb.

23. Tunbl MoJieIeH, UCTIOIb3YyEeMbIE B CUCTEMaX KOHEUHO- IK-3.1.3
2JIEMEHTHOTI'O aHAJIM3a: PACYETHASI MOJIEIb.

24, CxoauMocTh MmpoIiecca pacueTa u €ro pojib B BepuduKanuu IK-3.1.3
pe3yJibraTta

25. CeroyHasi CXOJIMMOCTH TIPOIIECCa U €€ POJIb B BepUPUKAIINH IK-3./1.3
pe3yJiprara

26. «Macrepa» IpOoeKTUPOBAHUS U UX POJIb B IIpOLECCax K-3.11.3
IIPOEKTUPOBAHHUS

27. «KaJIbKyIsTOpBI M UX POJIb B MPOIECCAX NPOEKTUPOBAHUS I1K-3.J1.6

28. TunoBble cXeMbl BEHTWISIMY dJeKTpoTexHuyeckux mkadon. | [TK-3.J1.3

29. JlocTOMHCTBA ¥ HEIOCTATKU BO3AYITHOTO U KHIKOCTHOTO IK-3.1.3
OXJIKJCHUS TETJIOBBIICIIAIOMINX KOMIIOHEHTOB
JJIEKTPOTEXHUYECKHUX YCTPONCTB

30. ['pannyHbIe ¥ HaYAJIbHBIE YCIOBUS B MOJIEJISIX MTPOLIECCOB MK-3.J1.6
TEeIUIoNepe1aun

31. Brenrauit 00beM U €ro posib B MOJCIISAX TEIUIONepeaadn U I1IK-3./1.3
AJIEKTPOMAarHUTHOrO aHaJIN3a

32. IlenHble u 11OJIEBBIE MOJICIN aHAIN3a IIK-3./1.5

33. Y cnoBus UCMONIB30BaHUS METO/Ia MAaTHUTOCTATUYECKOTO MK-3.11.3
aHaJIn3a

34. VYcnoBus UCMONB30BaHUS METO]a TAPMOHUYECKOTO MK-3.J1.6
MarHMTHOI'O aHaJIN3a

35. Y cnoBus UCMONB30BaHUs METO/IA AaHATTN3a MTEPEXOIHBIX MK-3.J1.6
MarHMTHBIX MTPOLIECCOB

36. VYcnoBust HEOOXOAMMOCTH TPUMEHEHHU S IK-3.11.3
MHOT'O/IMCHUIIIIMHAPHOTO aHaJIN3a IPOIECCOB

37. BnusiHue KOHCTPYKIIMU Ha paboOTy CXEMBI, «I1apa3UTHBIE) MK-3.J1.5
rapaMeTphl

38. Cpenia MHTerpanus HenHbIX U noyeBblx mogenei (Simplorer) | TTK-3.J1.5

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/n Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera Koz
WHANKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Jyuist KypcOBOTO NPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

[TpuMepHBIii TepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/mt .
KypcoBOl paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bompocel s mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IIpeJICTaBICHBI B Ta0wmIe 18.
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Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
UHMKATOpa

1.

Kakoii atan XK1 pacmonaraercst MeX1y MapKETUHTOM U CHaOKeHHEM?

Yimunussyin
Fomoun
obcnyxusarue
CHabxeHue
3kennyamayus
Modzomoska
Peanusayus npoussodcmea
Ynakoexa u lMpou3seodcmeo

XpaHeHue

Edunas 6a3a daHHbIX
o npodykme
(uzdenuu)

1. MonaenupoBanue
2. llpennponaxHas MOArOTOBKA
3. IIpoektupoBanue

TIK-3.]1.1

bazoBeIMU cHcTeMaMu, OO0ECIICUMBAIONIMMH PEATU3ANHUI0 CTPATCTHH
PLM (mopnmep>kku >KM3HEHHOTO IUKIIA MPOAYKTA), SBISIOTCS CUCTEMBI
KJIaCCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

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

4. CALS

TIK-3.]1.1

Ha pUCYHKE [peACcTaBJICHa

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

TIK-3.]1.4

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

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMITAC 3D.

4. ANSYS, CEl.

TK-3.]1.3

Kaxkoi 06nexT B CAD makerax Ha3bpIBaeTCs CILIAHHOM?

1. I'magkas xpuBas, KOTOpas MPOXOAUT dYepe3 JABe WM Oonee
KOHTPOJIbHBIX TOYEK, YIPABISIOMUX (popMoii crutaiiHa.

2. Heckonabko mOMUIHHUIA.

3. Jlomanast kpuBas, KOTOpas TMPOXOJUT Uepe3 JBE WM Oojee
KOHTPOJIBHBIX TOUEK, YIIPaBISIONMX (popMoii crutaiiHa.

MK-3.]1.3

MonenupoBanue mnone (U3NUECKHX BEIMYMH, B TOM YHCJE aHalIHu3
npoyHoctu B CAE-cucTeMax yaiie BCero BbIITOJIHSAETCS

1. MeToaoM TUCKPETHBIX 3IE€MEHTOB.

2. MeTro/10M KOHEUHBIX 3JIEMEHTOB.

MK-3.]1.5
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3. MeroaoM KOHEUYHBIXO0OBEMOB.
4. Meronom npob 1 OmuOOK.

7. | Ha pucyHke mpejcTaBieHa IK-3.11.3

1. Kapkachasg Mmozens.
2. TloBepxHOCTHAs MOJEIb.
3. TeepaorenbHas MOJEIb.
4, T'ubpumgHas MoaeIb
8. | Uro takoe G-xox I1K-3.J1.6

1. HaGop xomaH /Il BEITIOJTHEHUS TIPOBEPKU TEOMETPHH.

2. SI3p1k mporpamMm oOpaboTku asns ctankos ¢ YITY.

3. OtkpeiTeii  Qopmar  GainoB, CO3MaHHBIA IS OOJErdeHUs
B3aMMOJICHCTBHSI B PAMKaX YIPABJICHUS )KU3HCHHBIM [TUKIIOM H3/ICIIHSI.
4. SI3BIK IPOrpaMMHUPOBAHMS ISl CO3/IAHUS TPEXMEPHON reOMETPHUH.

9. |IIpu pa3paboTke ympaBiglIIUX MporpaMMm st obopynoBanusi c | [TK-3./0.3
YHCIIOBBIM ITPOTPAMMHBIM YITPABJIICHUEM TPUMEHSFOTCS
1. CAD-cucremsl
2. CAE-cucreMsl
3. CAM-cuctemsl
4. PDM-cucremsl

10. | Ha pucyHke npejacraBieHa [IK-3./1.4

-3 = | B

a2
= 421
= A2 —
= 83 i
= 4231
= A2

= A233

= £3 A234
= A2341

- AZM2 A
- AZ343 -]

- A235 -

- B

e =l -
v | €6 [Bc | (n [ BT | Cp 41 | it | Co [ B

I T | T
[[2sTr[2s] 20 (30 [51 [ [2 [S[als(67
I 1

4 |

Huarpamma IDEFO
Juarpamma ['anTa
Juarpamma McukaBbl
Juarpamma DFD

fi
LI

B
[HITET

o
&
o
b

&

el A

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolIUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

3ajaHue Ha KOHTPOJIbHYIO padoTy

[Moctpouts muarpammy IDEFO
Bapuaur 3axanug BpIoupaercs no nocjgeane mudpe 3a4eTHOH KHUKKH.

| Ne BapuanTa | 3ajaHue
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ACUHXPOHHBIN IBUTATEIh

JIBurarenb NOCTOSIHHOTO TOKA

DJIEKTPUUYECKU TEHEePaTOP

Taxorenepartop

NHAyKTUBHBIN TaTUYUK MTOJOKEHUS

Onruueckas JIMHeNKa

ITopmiHeBoii KoMIIpeccop

JIUTHIT-NOHHBIN aKKYMYJISITOP

I'upponacoc npecca

ITHeBMaTH4eCKUil TPUBOJ ABEPEN HA3EMHOI0 TPaHCIIOPTa

OO N|OOTBA|WINF| O

KonrponbHast paboTta 10JDKHA COJEPKaTh TEOPETUUECKHE MOJI0KEHHS, MILTIOCTPAH 00bEKTa
WCCIIeIOBaHMS U CKPUHIIOTH BceX ypoBHeit moxenu |IDEFO.

Odopmitenne paboTs! cornacHo TpuHIATEIM B 'Y ATl crannapram.

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHMUS KOMIETECHIIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, perimamMeHTHpYIOIUX TMOPSAOK H MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meroanueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOCHUIO TUCIUTLIAHBI

11.1. Meroauueckue ykazaHus s OOy4aroIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U CHOE Hu3JIoKeHue yueOHoro marepuana. Ha3sHaueHue COBpPEMEHHOH JEKIUH B
paMKax JIUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHHU
(dyHIaMeHTabHbIX Mpo0OJeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAHUS, HOBEHIINX
JOCTMDKEHUI HaydyHOH MbIciau. B yueOHOM mporiecce JeKIUs BBINOJHAET METOJI0JOTHYECKYIO,
OpraHU3alMOHHYIO U MHPOPMAMOHHYIO (pyHKUMHU. JIEKIUS pacKpbhIBaeT MOHATUIHBINA anmapar
KOHKPETHOH 0o0slacTH 3HaHus, €€ MpoOieMbl, JAaeT LeJIbHOEe MPEICTaBIeHUE O AUCLUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOMU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITIEHHUS.

— TOsIBJIEHHE HEOOXO0MMOro MHTEpeca, He0OOXOAMMOTO [l CAaMOCTOSATEIbHOW PaboThI;

— TIOJy4YeHHE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMKaiiue rojsl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIAENSTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH HX B  pa3IHYHBIX
bopmynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHUMAaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAMEl CIIAlJOB H
UCMOJIb30BAaHUEM DPA3/laTOYHOrO MaTepuayia IpH MPOBEIAEHUM KOPOTKHX JUCKycCHH 00
OCOOEHHOCTSX MPUMEHEHHUSI OT/AE€TbHBIX TEMATUK I10 TUCHUILIINHE.
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11.2. Meroauueckue ykazaHus A OOy4aroIIMXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHMS Ja0OpPaTOpHBIX paboT OOy4aromMHCS JOJHKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJA/JETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51aboparopHbIX padoOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenensieMoil ydeOHBIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM pelIeHUe CIeyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JAHCLUILINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JICTAIM3ALUS TEOPETHUECKUX 3HAHUHM, MOJyYCHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIUK 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOW  paboTel ¢ 1a00paTOpPHBIM
o0opysoBaHuEM U pubopamu.

3ajanue ¥ TpeOoBaHUs K NPOBEICHUIO JJAOOPATOPHBIX PadoT

Crnucok 3aanuil npezacrasieH B 11 4.4, Tabnauna 6.

Ilepen npoBeneHreM 1a00paTOPHBIX pabOT CTYJEHT 00s13aH BHUMATEIBHO O3HAKOMUTHCS
C MCTOAUYCCKMMU MaTCpUuajliaMu.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHOil padbore
1. TuTynpHBIH JUCT.

2. llems paboOTEHL.
3. OCHOBHBIEC TEOPETUYCCKHE TTOJIOKCHHUS.
4

[Topsimox  BBIMIOJHEHUS pabOThl, C TpeACTaBICHUEM (GOpMyN, TpadUuIecKux
3aBHCHUMOCTEH U CKPUHIIIOTOB.
5. BriBoabl.

TpeboBanus K 0hOpPMIIEHHIO OTYETA O JabopaTopHOK pabore

Odopmienue 1adb0paTopHO PabOTHI BHIMIOIHIECTCS B COOTBETCTBUH C TPEOOBAHUSAMHU OT/IEA
HopMaTuBHOU AokymenTauuu 'Y AIL npencrasnenHsiMu Ha caiite ['YAIL
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HpI/I HCBBIIIOJTHCHHUHA J'Ia60paTOpHLIX pa60T B O6’beMe, BbBIZIAHHOM IIp€TIOAAaBaTCIICM Ha
ceMeCTp, CTYACHT moJIy4act OLCHKY «HCYIOBJICTBOPUTCIIBHO» npu IMPOXOKACHUHN
HpOMeXCYTOQHOﬁ aTTeCTaluu.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOUIUXCs 10 MPOXOKACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBITOSHEHUSI CaMOCTOSITEIFHOW PabOThI, 00yJaroONIUiiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpenojaBareis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mnporiecce BBIMOMHEHHsSI CaMOCTOSATENbHOW paboThl, y oOydvaromerocs (opmupyercs
1enecoo0pasHoe MIaHUpOBaHHe pabodyero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWH, 00ECHeuyMBaeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOTaeT IOJyYUTh HAaBBIKM IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.
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MeToaudyeckuMu ~ MaTepuajaMH,  HANpaBISAIONIMMH  CaMOCTOSTENbHYIO  paboTy
00ydJaronuxcs, IBISETCS y4eOHO-METOIUUECKUI MaTePHUAITbI IO JTUCITUTIIINHE.

11.4. Meroauyeckue yKazaHUs I OOYYarOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH

Tekymui KOHTPOJb YCIICBAEMOCTH IPEAYCMATPHBACT KOHTPOJIb KayecTBa 3HAHUU
00yJaromuXxcs, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IENIbI0 OIEHUBAHUS XOJa OCBOCHUS
JIACIIUIIINHEL.

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

Pe3ynbrarhl TEKymero KOHTPOJIS COOOMIAIOTCS CTyJASHTaM HEMOCPEICTBEHHO Ha
CIICTYIOIIIEM 3aHITHH.

Pe3ynbTarthl TEKyIIEro KOHTPOJISA YCIIEBAEMOCTH YYUTHIBAIOTCS TPU TPOBEIACHHUH
IIPOMEXKYTOUHOM aTTecTanuu. [Ipy HENMpOXOXKISHUH TEKYIIEr0 KOHTPOJIS CTYACHTY CTaBUTCS
OIICHKA «HEYIOBJICTBOPUTEIHHOY.

11.5. MeToau4ieckue yKa3zaHUs I OOy4YaIOMIUXCS MO MPOXOKICHHUIO IMPOMEKYTOTHON
aTTecTaluu

[IpomexxyTounast arrecranusi MPOBOAUTCA IO PE3yJbTaTaM TEKYIIETO KOHTPOJIS
yCIIeBAa€MOCTH.

[Ipomexxyrounast ~ aTTecTalusi  OOyYarOUIUXCsi  MPEAYyCMaTpUBaeT  OlLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYYEHHBIX OOyYaroIIUMCS B Ipoliecce
W3YYEHHUS BCEW MUCHUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pPEHICHUS MPAKTHUYECKUX 3a7ad. DK3aMEH, KakK IpPaBujo, MPOBOIAUTCS B
nepuoj, SK3aMEHAIIMOHHOM CECCHM W 3aBEpILAeTCs aTTEeCTAIMOHHON OIEHKON «OTIMYHO,
«XOPOLIOY, «YIOBJICTBOPUTEITHLHO», «KHEYTOBICTBOPUTEIHHO.

Cucrema OIEHOK IpPH MPOBEICHUU MPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBIACTCS B
COOTBETCTBUU C TpeboBanusimu [lomoxkeHuit «O TEKylieM KOHTPOJIE YCIEBAEMOCTH W
MPOMEXKYTOUHOM arrectanuu ctyaeHToB [ YAIL, oOydaromuxcss Mo mporpaMmmam BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AI».
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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