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Jluct cornacoBanus pabodeit mporpaMMbl TUCITUATITUHBI

[IporpamMmy coctaBui

Jo1., K.T.H., JIOII. B.B. bynaroB

(TOIDKHOCTB, Y. CTCIICHb, 3BaHUC) (moanuck, nara) (MHMLKANBI, haMuIHs)

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 32

«26» nrons 2024 r, mporokon Ne 10

3asenytouuii kadeapoit Ne 32

K.T.H.,JOIl. C.B. Conéunnliit

(y4. cTeneHs, 3BaHue) (moamucek, nara) (MHUIMATEL, GaMIIIHs)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o meroanueckoil pabore

CT. IPENOJABATEIb H.B. Pemernukosa

(TOMKHOCTB, yU. CTETICHb, 3BaHHE) (moxmucek, nara) (MHUTMANTEL, (haMUIIHA)



AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa M DJIEKTPOTeXHUKa» HampasieHHocTH «LludpoBas sHEpreTHxay.
Hucnurmuna peanusyercs kadempoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUH 00BEKTOB MPOdhecCHOHATBHOMN
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM U HOPMATHUBHO-TEXHUYECKOM
JIOKyMEHTalHen»

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

[IpenogaBanue AUCUUIUIMHBI MpeAycMaTpuBaeT cieayione ¢GopMbl OpraHU3AINH
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0oTa 00YyJarOIIEeToCs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsAET 3 3aueTHBIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Ilenb AMCHMIUIMHBL MOJATOTOBUTH MAarucTpaHTa K IPOEKTHOM M HCCIeN0BaTeIbCKON
npoeCCHOHATLHON AESITENbHOCTH B 00JACTH pa3pabOTKU AJIEKTPOTEXHUYECKUX YCTPOMCTB C
UCIOJIb30BaHUEM 3D-TEeXHOJIOTUi reOMeTPUYECKOTr0 MOIEIUPOBAHUS.

1.2. JlucumniuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acTHUKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 0Opa3oBaHus (Janee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKEH o0janaTh CielyHOIUMU
KOMITETEHIIMSIMUA HJTM UX YacTsAMHU. KoMIeTeHIIMY U WHAMKATOPbI UX JOCTHKCHHS IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymnmna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HauMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIUU

ITIK-3./1.1 BeImONTHACT COOp M aHAJINU3 TaHHBIX JJIs
IIPOEKTUPOBAHMSI 0OBEKTOB MPO(ECCHOHATBHOM
IEeITEIbHOCTU

[1K-3./1.2 pa3zpabaTbIBaeT 3CKU3HbIE U pabouue
YepTEKU rpaduIecKoil yacTu padoueit u
MPOEKTHOM JOKYMEHTAII!

[IK-3./1.3 ucnomns3yer cpencraa

[1K-3 Criocoben
MPUHUMAThH y9acTHE
B IIPOCKTUPOBAHHH

00BEKTOB
. | aBTOMAaTU3UPOBAHHOTO MPOESKTHPOBAHUS JIJIS
npodeccuoHaIbHON .
odopmiieHus paboueld JOKYMEHTAIIUH 00ObEKTOB
[IpodeccuonanbpHbie | N1EATEILHOCTH B .
npo¢eCCHOHATBHON IEeATETLHOCTH
KOMITETEHIINH COOTBETCTBUH C
[1K-3.J1.4 ocymiecTBiIsIeT KOHTPOJIb COOTBETCTBHUS
TEXHUYECKUM N
pa3padaTbIBaMbIX IPOSKTOB M TEXHUYECKON
3aJJaHUuEM U
JIOKYMEHTAIlUU CTaHJapTaM, TEXHUIECKIM
HOPMAaTUBHO-
. YCIIOBUSIM U IPYTUM HOPMATHBHBIM JJOKYMEHTaM
TEXHUYECKOH
o [1K-3./1.5 BBINIONHSET pacyeTsl s
JOKyMeHTanuei

MIPOEKTUPOBAHMS 0OBEKTOB MPO(DHECCHOHATILHOM
JEATEIBHOCTH

I1K-3.J1.6 onpenenser napamMeTpsl JIEMEHTOB
00BEKTOB MPO(HECCHOHATILHOM TSI TEIIBHOCTH

2. Mecro nucuumianHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYECHHUH CIICTYIOUIUX TUCIUIUINH:

— «HudopMaTHKay,

— «HMHOopMaIOHHBIE TEXHOJIOTUNY,

— «UMHxeHepHas U KOMOBIOTEpHAS rpadukay.

3HaHUs, TOJMyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOW JWCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX TUCIMILIAH:

— «AIIUTHBHBIE TEXHOJIOTUH B AIEKTPOIHEPIETUKEY,

— «IIpou3BOACTBEHHAs NPEAAUINIOMHAS TPAKTUKAY.

3. O0beM U TPYJO0EMKOCTb JUCLIUTUIUHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCHUIUTHHE (M pactpele]IeHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmma 2 — O0beM U TPYJT0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHol paboThI Bcero cemMecTpam
Nel0
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 10 10
AyoumopHnuie 3anamus, BCETO 4ac. 20 20
B TOM YHCIIE:
nexmu (JI), (gac) 10 10
npaktudyeckue/cemunapckue 3ansrus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (dac) 79 79
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) ' '

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIMITIIMHBI H(e;ggm (gg) (IJII;:) (E;_CI) ((3{1;8
Cemectp 10

Paznen 1. J)Ku3HeHHBIN UK U CTagUS 5 19

pa3pabOTKu U3AeTUi

Pa3nen 2. Mammnoctpourensusie CAIIP 2 20

Paznen 3. Mopenu neraneit. Coopku. UepTexu 3 6 20

Paznen 4. UnxeHepHbIl aHATN3 3 4 20

Htoro B cemecTpe: 10 10 79
Hroro 10 0 10 0 79

[IpakTnueckass MOATOTOBKA 3aKJOYaeTcs B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCs  OIpENeNeHHBIX  TPYIOBBIX  (YHKUMH, CBS3aHHBIX ¢  Oy;aymei
poeCCHOHATBHOM 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIa

Howmep paznena HasBanue u cogepkaHue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI

1 JKu3HEHHBIH UKIT U CTAAMSI pa3padOTKH M3

JKvzHeHnuwlii 1wk wanenuid. CBsi3b cTaaud pa3pabOTKH C PAaHHUMU CTalUsSIMU
MPOEKTUPOBAHUS W  MPOU3BOACTBOM. KOHKYpEeHTOCHIOCOOHOCTh W CTaaHA
pazpabotku. IloTpeOutenbckre ¥ TPOU3BOJACTBEHHBIC TexHojoruu. CTuim

npoektupoBanust, CALS. TpaauuuoHHBIE M TEpeloOBbIE MPOLECCH Pa3pabOTKH.

5




Iudposas pazpaboTrka: mudpoBbe TBOWHUKH U (pabpuku OymayIiero.

MammHoctpoutensHbie CAIIP

Mammnoctpoutenbabie CAIIP xak HHTErpHUpOBaHHEBIE CpeIbl TUGPOBOI pa3paboTKH
uzaenuit, Buabl m3nenuit. CAD\CAE\CAM-cucTeMBl, HX pOJib B MECTO B pa3paboTke
w3nenuid. Kareropum mnporpammuoro obecneuenuss CAIIP (tspbkenble, cpennue,
nerkue, OTKpbIThie). Kpymueiimme mnpomsBogutenu [10 CAIIP. JlokymeHTsl,
MPOIIECCOB  MPOCKTHPOBaHUs. MOJICIBHO-OPUEHTUPOBAHHOE  MPOCKTUPOBAHUE.
PaGouas cpema u wunHrepdeiic mompzoBareas CAD\CAE-cucrem. IIpoekTsl.
I'eomerpuueckoe MOJICITUPOBAHHE. MaremaTnyeckoe Mpe/icTaBICHUE
TEOMETPHUYECKUX Mojenei. ['eoMeTpuyeckoe MpOCTPaHCTBO U CUCTEMbBI KOOPIHMHAT.
CBoiicTBa KapKacHBIX, TOBEPXHOCTHBIX M 00BEeMHBIX Mojeieii. CriocoObl co3manus
reoMeTpuuecKkux Mojeneil. CHCcTeMbl KOOPAMHAT U CHOCOOBI BBOJIA KOOPIAHMHAT
ToueK. [TOHATUS TEOMETPHUECKUX PEAAKTOPOB: MPUMHUTHB, JIEMEHT, KOMIIOHCHT,
TEOMETPHUUCCKHI O0BEKT, TCOMETPHUS U KOHTYD, CIIPABOYHAS M ICKU3HAS TCOMETPHS,
00BeKT, eTalib, cOopka. CBONCTBA FreOMETPHUYCCKUX OOBEKTOB.

Ilonsitue peranu. Cpepa sckuza u neranu. 3D- texHonorus. 2D u 3D-3ckusbl
(KoHTYpBI), OOpasyroluie ¥ Hampasisdiomme. Padodue TIOCKOCTH, OCH, TOYKH.
3aBUCUMOCTH H IMPUBA3KKW B DJCKHU3aX, pPa3MCpPHBIC 3aBUCHUMOCTH. CcpliouHas u
3CKHU3Has reoMeTpus B acku3ax. KoncTpykruHble anemenTsl. [lapamerpusanus npu
MOJIEIMPOBaHNHN JeTaneld. bubmmoTekn M mapameTrpudeckue psiabl. AJanTHBHBIC
ayieMeHTHl. THUIOBBIE KOHCTPYKTHBHBIE 3JeMEHTHl. PemakrupoBanue Mopesen
JleTanen.

Hepapxust monsTuil: 3aka3, usgenue, cOopka, ysen (moacOopka), KOHCTPYKIHS,
JeTab.

Crparernu KOHCTPYMPOBaHHs «CBEPXY BHU3» M «CHH3Y-BBepX». lepapxudeckas
CTPYKTypa KOMIIOHEHTOB wm3lenusi B Opaysepe. Cneumdukanuu. COopouHbIe
3aBUCUMOCTH, HUX HajJoXeHue H ynaneHue. Co3gaHue M3AEIMNA: MAaCCHBBI,
KOMITOHCHTHI. KOHCprKTI/IBHBIe OJIEMCHTBI JJIsI BCTAaBKHM B H3ACIIHC, ceMencTBa
JeTajgeld M KOHCTPYKTHBHBIX 3JIEMEHTOB, 3J€MEHTHI ceMeiicTBa. CTaHOapTHBIE H
N0JIb30BATEIILCKUE JETAIIH.

KauecTBeHHBII U KOJMYECTBEHHBIN aHAM3 T€OMETPHH JeTaned u cOOpoK. AHaW3
[EJIOCTHOCTH, TEXHOJIIOTUYHOCTH, KOMOMHUPOBAHHBIM aHAIN3 KPUBU3HEL, [ ayccoBoii
KPUBU3HBI, CEYCHMI, KOJMYECTBEHHBIH aHann3 audQepeHInambHbIX TapaMeTposB,
MEXaHUYeCKUi aHanu3. HM3MmepeHuss M cpe3bl B Mojensax. Peanncrudeckas
BH3yallM3allsl TEOMETPHUYECKHX  MOJENEH:  CKPHITHE HEBUAWUMBIX  JIMHHMH,
packpaliuBaHue, TOHHUPOBAaHUE, CBOMCTBA MAaTepUajOB U TEKCTyphl. Dusuueckue
XapaKTEePUCTHKHA JeTale ©  COOpPOK. AHanmu3 W3AENWil: TPOBEPKH Ha
MPOCTPAHCTBEHHOE TIEPEKPBITHE, HAJIUYUE CTENeHH CBOOOJIBI. Anumanus
KOMIIOHCHTOB. KuHemaThueckmii ©  JUHAMHYECKMH  aHanu3. AHaiu3 B
unrerpupoBandbix CAIIP um B cucremax aBTomatm3upoBanHoro axamuza (CAE).
Ilepenauya moneneit u3 CAD B CAE. [lpunoxxeHus st IpocMOTpa T€OMETPUIECKUX
MO/IEIIEH.

AcconmaTuBHOCTh ueprexkeid u Moxeneit. 1l[abmoHBI W cTaHmapThl 4YepTEeKEH.
Hcnonps3oBaHre mMmapaMeTpUUECKUX BHJIOB YEPTEKEH B KAyeCTBE ACKHU30B s
cozmanus 3D wmomeneit. CTwim ®W CTaHAAPTHI dYepTeXked, peIaKTHPOBAHHE.
Ueptexubie pecypcbl. Buasl Ha dyeprexax, BHUIbl UYEpTEkKa, pa3pes3bl
IlosicHUTETBHBIE DJIEMEHTHI (IOTOMHUTENbHAS WHGOPMANMs K BHIAM). pa3Mephl,
MapKepbl, 0003HAUYEHHUs, TEKCT, HOMEP MO3MUIMH, crienu(uKaus, TadIuia, CBapHOM




IIOB, Tiepe4eHb H3MEHEHWH, CHMBOJBL. OCHOBHBIC CTaHIAPTHl KOHCTPYKTOPCKOM
JIOKYMEHTAIIHH.
Yausepcanbabie popmats! iepenadn ganaplx B CAIIP. [Ipsmeie naTEepdeticht

Hanpsokenno — nedopmupoBannoe cocrosiuue (HJC). CpenctBa ananmmuza HJIC B
CAD u CAE. 3agaun HJIC B anexktpoMexaHuke: AeopMmaiuy BaJIOB M KOPITYCOB
anekTpudecknx MammH. [edhopmamum nepemau B snmekrponpusoae. HIAC cbopok.
[MoaroroBka u pemenne 3amad B CAIIP u CAE. YacroTHelli anHanu3. 3amaua
YaCTOTHOT'O aHAJIM3a JJIEKTPOTEXHIHUECKUX KOHCTPYKUWH (dIEKTPHUECKHE MAITUHBI,
MIPUBOBI, DIEKTPOTEXHUUYECKHE MKadbl). Pe3oHaHCHBIE 4acTOTHI, MOABI. Pemienne
3a/1a4 YaCTOTHOTO aHaJIN3a 3JIEKTPOTeXHUYeCKUX KoHCTpyKiuii B CAIIP.

Tox m MarHuTHOE ToJie. BnusHNE KOHCTPYKIIMH Ha pabOTy CXEMBI, «IIapa3uTHEBIE»
napameTpsl. [IpuMmep cuOBOI IIMHBI aBTOHOMHOTO WHBEPTOPAa TOKA M €r0 CXEMBI

3aMeIlEeHNs

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJAOEMKOCTb

N3 aux Ne
Ne | Tembl npaktrnueckux | @OpMbl NpakKTUYECKUX | TPyHOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
Bcero ‘ | |
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabmHIIE .
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
W3 Hux Ne

Ne HaumenoBanue nabopatopHbix paboT TpyH0eMKOCTS, | MPAKTHUCCKOH | pasiena

/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 10

1 Mopenu neranei 2 2 3

2 Coopku 2 2 3

3 Ueprexu 2 2 3

4 AHanu3 HanpsHKeHHO-Ie(pOPMUPOBAHHOTO 4 4 4

COCTOSTHHS
Bcero 10 10

4.5. KypcoBoe nMpoeKkTupoBaHuE/ BHITOTHEHHE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.




Tabmuua 7 — Buasl caMoCcTOsITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 10,
Bun camocTosiTensHOM paboThI

qac qac

1 2 3
H3ydeHue TeopeTHuecKoro Mmatepuania 29 29
nucuurmiuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKymieMmy KOHTPOIIIO 10 10

ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

Kontposbasie pabotsl 3a04ankoB (KP3) 30 30

IToaroroBska k IMPOMCIKYTOYHOU 10 10

atrecrauuu (ITA)
Bcero: 79 79

5. [lepeuenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU Pa0OThI 00YUYAIOIIUXCS IO TUCIUIUTHHE (MOJIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3/IaHUH MpUBeIeH B Ta0IuUIE 8.
Tabnuua 8— [lepeueHb mevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUMN

Kommaectso
IK3EMITISIPOB B
U gll_ﬂg) p/e c bubnunorpaduueckas ccpiika OUOITHOTEKE
P (KpOMe ITeKTPOHHBIX
9K3EMIULIPOB)

[Ipoxopos A., Konux  JL -
Hudposas TpaHchopManus.
AHanu3, TpeHAbl, MUPOBOW OIIBIT.
W3nanue BTOpOE, HUCIIPaBIEHHOE U

momojiHeHHOe. —  M.: OO0
«KomHproc I'pym», 2019 — 368
CTp., UJI.

[IpoxopoB A., JlpicaueB M. -
Hayunsiii penakrop mpodeccop
BboposkoB A. Ludposoil 1BoiHUK.
AHanus, TpeH[bl, MUPOBON OIBIT.
W3pnanue nepsoe, UCIPaBICHHOE U

momoiiHeHHOoe. — M.: 00O
«AnwsaaclIpunty», 2020. — 401 ctp.,
Wi.




3unoBbeB /1. B. [IpoekTtupoBanue B
Autodesk Inventor / JI. B.
3uHOBEEB —  «H3nmarenbckue
pemeHus», 2015.

I'ysuenkoB B. H., Xyp6enko II.
A., Bunnymuna E. B.  Autodesk
Inventor  2016. TpéxmepHoe
MOJIETTMPOBAHUE JieTaen u
BBITIOJTHEHUE ANEKTPOHHBIX
geprexei: yded. mocobue. — M.:
JMK Ilpecc, 2017. — 124 ¢

Kypc oOmeli ¢usuknu:  yued.
nocodue: B 5 1./ M. B. CaBenbes.
N3zn. 5-e, UCIIp. T. 2:
DJICKTPUYECTBO M MAarHETH3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX 3JIEMEHTOB s
MOJICIUPOBAHUSl  YCTPOHCTB U
cucreM : yuebHoe nocodue / 0. B.
KiynnukoBa. — Pocrtos-Ha-/lony:
I0O®Y, 2019. — 85 c.

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

HccnenoBanue 31eKTpOMarHUTHBIX
XapaKTePUCTHK Tpé€xdazHbIX
ACUHXPOHHBIX  JBUTaTeneil B
cucteMe  a”aimmza  RMxprt®:
METOAMYECKHUE yKa3aHUs K
a0OpaTOPHBIM U TMPAKTUYECKUM
paboram/ Cocr.: I'.. IIpokodnes,
M.B Illemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOCKTHPOBAHUE
ANEKTPOTEXHUYECKUX  YCTPOUCTB:
METOJI. yKa3aHus K jab. pabotam u
MPaKTUYECKUM 3amaHusm/ coct. [
W. TIpokodres, P.B.11lyoun

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

ABTOMaTH3UPOBAHHBIH aHam3
HaMpsKeHHO-1e(hOpPMUPOBAHHOTO
COCTOSIHUS KOHCTPYKIUH u
MIPOLIECCOB TerooOMeHa:
Metoanueckue YKa3aHUs K
1ab0paTOpHBIM U IPAKTHUYECKUM
3anstusM/ coct. I'. U. TIpokodnes.
2016



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

K88 Brenenune B coBpemennnie CAIIP. DJIEKTPOHHBIN pecypce
Kypc nexmmit / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
c.

ABTOMaTH3aIUS pacuera u 50
npoektupoBanusi podoros u PTC:
npaktukym/ B.B. bynaros, C.C.
Tumodee — Cn6.: I'YAIL 2019 —
97 c.

ABTOMaTH3aIMs [IPOEKTUPOBAHMS 50
Y TIPOM3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpuunkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh «ITHTepHeT»
[Tepeuenn AJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue
https://lib.quap.ru Caiit oubanorexu I'YAII
https://cals.ru [TpuknaaHas JIOTUCTHKA
solidworks.com Caiit CATIIP Solidworks

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHHs, HCIOJIb3YEMOI0 MpH OCYLIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLUIINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[Tepeuens WCTHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaunmenoBanue

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

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTENBFHOTO MpoIiecca Mo AUCLUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOUMOCTH)
1 | MynpTuMenuiiHas JTEKIUOHHAS Ay JUTOPUS 21-18/21-21
KommbrorepHsIii kiacce 31-04

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHS MPOMEKYTOUHONW AaTTeCcTalluu
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEJICHHS IPOMEKYTOYHOHN aTTeCTaIluU

By npoMexyToyHOM arrecTanuu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOIPOCOB K AK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIBb30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu o1ieHKH YpoBHsI chOPMHPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHIIUN X N
5o Tbras ke apakTepucTKa c(hOPMHUPOBAHHBIX KOMITETCHIIUI

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIFHO U TPAMOTHO €T0 U3J1araeT;

COTIHON — ONMUpasiCh Ha 3HAHHWS OCHOBHON W JIOTIOJHHUTEIHHOU TUTEPaTypEl,

GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOJIHO BJIaJIeCT CHCTEMON CITeIMATN3HPOBAHHBIX OHSITHH.
— 00yJaroIuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

(XOpOMO» — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM; 5
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCSATEIBHOCTHIO

«3aYTCHO»
HATPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHATHH.
— o0yuyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JaraeT €ro, OMMpascCh HAa 3HAHUS TOJHBKO OCHOBHOMU
JTUTEPaTYPHI,

«yJIOBJIETBOPUTEITLHOY .

GATTOHOY — JIOIMyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH; }
— UCTIBITBIBACT 3aTPYJHEHUS B TPAKTUUECKOM NPUMEHEHWW 3HAHHUHA
HATPaBIICHUS;
— ¢71a00 apryMEHTHPYET HayYHbIE IMOJOXKCHHUS;

11




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— 3aTpyaHseTCs B OPMYITUPOBAHUU BBIBOJIOB M 0000IIECHU;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUHA.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPABIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
— JIOYCKAeT  CYyLIECTBEHHbIE  OIIMOKM U  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHUH 3HAHUU;

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTEPHAIIBI.
Bomnpocsr g1 5x3amena npejcraBieHsl B Tadiuie 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Ne /it Ilepeuenp BOPOCOB I DK3aMEHA Koz
WHIMKaTOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUN UCCIENOBAHUS U IK-3.11.1
MPOSKTUPOBAHHUS B )KM3HEHHOM ITUKJIC U3JCIUI

2. [Tonsitue u cocra CAIIP T1K-3.J1.1

3. Crpykrypa CAD-cucrem IMK-3.1.1

4. Kareropuu u «nmupamuga» CAIIP, oOMeH pe3ynbraTamMu I[K-3.14.1
pabotel CAIIP pa3nuyHbIX KATErOpui M MPOU3BOAUTENIEH

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

6. XapaKTEepUCTUKH ITPOCTPAHCTBA, B KOTOPOM CO3IAKOTCS IK-3.J1.1
reoMerpuueckue mojenu CAD-cucreM

7. WuTepdeiicel u paboune cpeasl noacucrem CAIIP MK-3.J1.1

8. ['eomeTprueckoe mpoCcTPaHCTBO, CUCTEMBI KOOPAUHAT U MK-3./1.2
eMHuIBl n3MepeHus B nojcucremax CAITP

9. [IpoekTupoBaHue «CBEpPXY BHU3» U «CHU3Y-BBepx»: cxoacTtBo | [IK-3.J1.1
U pazanyue

10. Bunsr mznennii mo 'OCT I1K-3.]1.4

11. KoHncTpyktuHble 23nemMeHTl CAD-cucteM MK-3.J1.1

12. KapkacHas reomeTpruueckas MoJi€ib, JOCTOUHCTBA U MK-3./1.1
HEJIOCTATKU

13. IToBepxHOCTHAsi reoMeTpUYecKast MOJIeNb, JOCTOMHCTBA U MK-3.1.1
HEJIOCTATKU

14. TeepaoTensHas (00beMHasi) reoMeTpUdecKas MOJIeNb, MK-3.11.3
JOCTOWHCTBA U HEJIOCTATKH

15. [Tapamerpuszanus B CAD-cuctemax MK-3./1.4

16. 3aa4yn U cpesicTBa pelaKTUPOBaHUSI JleTallel U COOPOK B M[K-3./1.2
CAD-cucremax

17. KonunuecTBennas u kauectBeHHas Bepudukanus B CAD- [IK-3.1.3
cucreMax

18. ABTOMAaTH3a1Us CO3AaHNUS KOHCTPYKTOPCKUX JJOKYMEHTOB: MK-3.1.2
YepTEKH U CrelupUKaUU

19. Tunb! ananu3a HanpspkeHHO-aeGopMupoBanHoro coctosuus u | [IK-3./1.3
UX XapaKTEPUCTUKH

20. HanpsihxeHHO-1epOpMUPOBAHHOE COCTOSIHUE JICTaNICH MK-3.14.3
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cOOpOK (CXOACTBO U pa3IUIHE)

21. Tumnbl MoJiesIeH, UCTIOIb3YyEMbIE B CHCTEMAaX KOHEUHO- IK-3.1.3
anemeHTHOro aHanu3a: CAD-mojens U uaeaiu3upoBaHHas
(1ICAD) monensb.

22. Tunsl Moziene, NCIoIb3yeMbIE B CUCTEMAaX KOHEYHO- K-3.11.3
AJIEMEHTHOT0 aHaJIN3a: JUCKPETHAs MOJIETb.

23. Tunsl Mozieneil, NCIoIb3yeMble B CUCTEMAaX KOHEYHO- K-3.11.3
AJIEMEHTHOTO aHaJN3a: PacyeTHAasi MOJEIIb.

24. CxoIMMOCTh Tpoliecca pacdeTa u ero pojib B Bepu(UKaIH IK-3.1.3
pe3yJibTara

25. CerouHasi CXOAMMOCTH TIPOIIECCA U €€ POJIb B BepUDUKALINN IK-3.1.3
pe3yJibTara

26. «Macrepa» IpOoeKTUPOBAHUS U UX POIIb B IpoOIEccax MK-3.11.3
IPOSKTHPOBAHHUS

217. «KanpKynsTophl ¥ UX POJIb B MPOIECCaX MPOSKTUPOBAHUS ITK-3.J1.6

28. TunoBsle cXeMbl BEHTHILSIIAM dJIeKTpoTexHruueckux miados. | [MK-3./1.3

29. JlocTOMHCTBA U HEAOCTATKU BO3YIITHOTO U KHUJIKOCTHOTO MK-3.11.3
OXJIQXKJICHUS! TEIUIOBBIICIISIONINX KOMIIOHEHTOB
ANEKTPOTEXHUYECKUX YCTPOKCTB

30. ['pannyHbIE 1 HAYAJIBHBIE YCIOBUS B MOJIETISIX MIPOLIECCOB [K-3./1.6
TeIUIonepe1ayn

31. BHrennuii 006eM U €ro poJib B MOZEISAX TEIUIONepe1aun 1 K-3.11.3
ANEKTPOMArHUTHOTO aHAJIN3a

32. [lernHbIe ¥ TIOJIEBBIC MOJICNIN aHATU3A IK-3.1.5

33. Y C1oBHS UCIIOJIB30BAHUS METO/1a MArHUTOCTATUYECKOTO IK-3.]1.3
aHaym3a

34. VY cnoBust UCMIONB30BAHUS METOa TAPMOHUYECKOTO IK-3./1.6
MarHMTHOTO aHalln3a

35. VY coBHs UCTIOIB30BaHUS METOIA AHAJIN3A MEPEXOTHBIX IK-3.J1.6
MarHUTHBIX MTPOLIECCOB

36. YcnoBus HEOOXOIUMOCTH TTPUMECHCHHUS IK-3.J1.3
MHOTOJJUCIUIUIMHAPHOTO aHAJIN3a MPOIIECCOB

37. BnusiHue KOHCTpYKIIUHU Ha pabOTy CXEMBbI, «[Tapa3UTHHIE) NK-3.J1.5
napaMeTpsl

38. Cpena nnTerpanus HenHbix U nojeBbix Mojeneu (Simplorer) | IIK-3.J1.5

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabmuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
No mi/mm [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3auera Koz
WHAWKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nansi KypCOBOTO TMPOECKTUPOBAHUS/BBITIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MTPOSKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/mn .
KypCcOBOW pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocel 1 npoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHPOBAHUSA

MpeICTaBICHBI B Ta0nwie 18.
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Tabmuna 18 — IIpuMepHbIi IepeYeHb BOPOCOB JJIsi TECTOB

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHIUKAaTOpa

1.

Pacnionoxxute B mpaBUIILHON MOCIEAOBATEIIBHOCTUA ATAbl KU3HEHHOTO
LKA U3AEINS

IIpoexTupoBanue
MapkeTuHr

IToaroroBka npou3BoCTBA
CHabxxeHue

Kontpouns

[IpousBoacTBo
DKCIuTyaTanus
Yrunmmzanus

PemoHT 1 06cyXHBaHue

CoNoR~LNE

TK-3.]1.1

Ha PHUCYHKE IpeCcTaBIeHa JauarpaMma

IDEFO
IDEF1
IDEF3
. IDEF5

Eall el

TK-3.]1.4

CrnosxHasi CHCTeMa HE XapaKTepU3yeTcs
a) UePapXUYHOCTHIO

0) LeneHanpaBIeHHOCTHIO

B) IMHAMUYHOCTHIO

I') HaJIS)KHOCTHIO.

TMK-3.]1.3

YcranoBute coorBercTBUE Mexy kiaccom CATIP u nmporpammoit
1. Jlerkwii a) Solidworks

2. Cpennuit 0) CATIA

3. Tsoxensiit B) AutoCAD

TK-3.]1.1

Jaiite nousitue «Komanaen» Ha si3bike G-Ko1

TK-3.7.5

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00ydYeHusI, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PadOT

3ajaHue Ha KOHTPOJIbHYIO padoTy

[Toctpouts quarpammy IDEFO

BapuanT 3a1aHus BpIOHpaeTcs N0 nocaeaHeil nudpe 3a4eTHONH KHUKKH.

No BapuaHnTa 3aganue

0 ACHHXPOHHBII ABUTATEIb
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JlBUrarenb NOCTOSIHHOT'O TOKa

DJIEKTPUUYECKUI TEHEepaTop

Taxoreneparop

NHAyKTUBHBIN TaTYUK MTOJTOKEHUS

Onrtuueckas JIMHENKa

[TopmiHeBoii KoMIIpeccop

JIUTHIT-MOHHBIN aKKYMYJISITOP

I'mpponacoc npecca

[THeBMaTHYEeCKHUI TPUBOJ ABEPEN HA3EMHOr0 TPaHCIIOPTa

OO |INO | W|IN|F-

KontponbHas paboTa 10JKHA COAEPKATh TEOPETUUECKHIE MOJIOKECHHUS,
WJUTIOCTPAIMK 00bEKTa UCCIIEOBAHMS U CKPUHIIIOTHI BCEX YPOBHEH MOETH
IDEFO.

Odopmrnenue padoTsl cornacHo npuHITEIM B ['YAII cranmapram.

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIypbl  OICHHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETCHLHUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peramMeHTUpYOIKUX MOPSAOK U IMPOUEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTallui 00ydaromuXxcs
I'VAIL

11. Meroanueckue yKa3aHus Uit 00yJaromuXcsi IO OCBOCHUIO TUCIUILIAHBI

11.1. Metoauueckue yKazaHus JIs OOYYArOMIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Martepuaia

OCHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuaia — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JIEKIIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO MH(POPMAIUIO MO TeME, a B OCBOCHHUHU
byHIaMEHTANBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJI0OB HAYYHOTO TIO3HAHUs, HOBEUIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSAET METOJOJIOTHYECKYIO,
OpPraHU3AIMOHHYI0 M MHPOPMAITMOHHYIO (QYyHKIHH. JIEKIUsl pacKphIBaeT MOHSATUHHBIN ammapar
KOHKpETHOW oOjacTu 3HaHUS, €€ MpoOJeMBbl, AaeT IEIbHOE MPEICTaBICHHE O AUCLUIUINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YUYAOIUMHUCS JICKIIMOHHOTO MAaTepHaa;

— TIOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTBITa TBOPUYECKOW pabOTHl COBMECTHO C MPETOaBaTeeM;

— pasBuTHE TPO(ECCHOHATHHO-IENOBBIX  KAdecTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIILJICHUS.

— TIOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITENILHON paboTHI,

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFKAUIIINAE TOJBI;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJaBHBIE MBICIHA H
MOJIOKEHHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TIIOBTOPSTh HMX B  Pa3IMYHBIX
bopmyaHpoBKax);

— TIOMy4YeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEN CIIAlJAOB W
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuajia MpU TMPOBEACHUU KOPOTKUX TUCKyCCH 00
OCOOEHHOCTSIX MIPUMEHEHHS OT/ICTBHBIX TEMATHK MO TUCIUTIINHE.
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11.2. Meroauueckue yKa3aHus s OOyYarOIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xoxe BeImomHEHHMS Ja0OpaTOpHBIX paboT oOOyyaromMHCsS JODKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue y1abopatopHbBIX paboT 0O0yyaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIy0IINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HABBIKOB HCCIEAOBAaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JJAHHOW JUCLUIUINHBI;

— 3aKpeIUIeHUe, pa3BUTHE U JETAIN3alus TEOPETHUECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JCKIHSIX;

— TOJIyueHHe HOBOW MH(OPMAIUH 110 U3YYaeMOH JUCIUIUINHE;

— npuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENBHOM  paboThl ¢ JabOpaTopHBIM
o0opyaoBaHHEM U pudopamu.

3ajanue ¥ TpeOOBaHUS K NPOBEICHUIO JIJAOOPATOPHBIX PaboT

Crnucok 3aanuil npeacrasieH B 11 4.4, Tabnauna 6.

[Tepen npoBeneHnem 1abopaTOpHBIX PadOT CTYNEHT 0053aH BHUMATEIHHO O3HAKOMUTHCS
C MCTOAUYCCKMMU MaTCpUuajliaMu.

Crpykrypa 1 dhopMma ordera 0 1aboparopHoii pabore
1. TurynbHBIN JUCT.

2. llenb paOoOTHL.
3. OCHOBHBIE TEOPETUYECKUE TTOTOKEHUSI.
4

[lopsimox BbImoMHEHUs palOTBI, € MpeacraBieHHeM GopMyl, TIpaduuecKux
3aBUCUMOCTEN U CKPUHUIIOTOB.
5. BrIBOABIL

TpeboBanus k 0hopMIIEHUIO OTYETA O JIabopaTOPHOM paboTe

Odopmnenue 1a00paTopHON pabOTHI BHIIIOIHIETCS B COOTBETCTBUU C TPEOOBAHUSIMU OT/ENa
HopMaTuBHOU AokyMeHTaumu 'Y AIl, npencraBnennsiMu Ha caiite ['Y AIL
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HpI/I HCBBIIIOJTHCHHUHA J'Ia60paTOpHLIX pa60T B 06’beMC, BbIIAHHOM TIpCTIOAABATCIICM Ha
CEMECTD, CTYACHT IoJIy4act OIICHKY «HEYOOBJICTBOPUTECIBHO» npu IPOXOKIACHUN
HpOMC)KyTO‘-IHOfI aTTeCTaluu.

11.3. Meroauueckue ykazaHus UIsl 0OYYaIONIMXCS 110 MMPOXOKACHUIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, O0YUYaAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

Jns oOyuaromuxcs 1mo 3aoyHOd (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTy.

B mpouecce BbINOJHEHUs] CaMOCTOSITENbHOW paboThl, y oOywaromerocs (opmupyercs
1esnecooOpasHoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUs
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAECT BBICOKHIA
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YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOyYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00yyJaroumxcsi, siBJIsSI0TCS

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydarommxcs
1o 32049HOU (hopme 0OydeHNUS).

11.4. Metoauueckue yKazaHMsl JUIsl OOyYaroIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISL yCIIEBAEMOCTHU

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KadecTBAa 3HAHUUI
00yy4aroIuxcsl, OCYLECTBISEMOIO B TEYEHHUE CEMECTpa C LIeJIbI0 OLIEHUBAHMUSA XO/a OCBOCHUS
JUCIUIINHBL.

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

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOIIAIOTCS CTyAEHTaM HENOCPEICTBEHHO Ha
CIIEIYIOIIEM 3aHATHH.

PesynpTaTel TEKyLIEro KOHTPOJIA YCIIEBAEMOCTH YYMTBHIBAIOTCA IIPU IPOBEICHUH
IPOMEXYTOUHOM aTTectauuu. [Ipy HENpOXOXKIAEHUU TEKYIIEro KOHTPOJI CTYAEHTY CTaBUTCS
OLICHKA «HEYIOBJIETBOPUTEIBHOY.

11.5. Meroauueckue yka3zaHus Uil O0y4aroIUXcs MO MPOXOXKAECHUIO POMEXYTOUHON
aTTeCTalyuu.

IIpomexyrouHas arrecrauuss IPOBOJUTCS IO pe3ynbTaTaM TEKyLIEro KOHTPOJIA
YCIIEBAEMOCTH.

[IpomexxyTounass  arrectanust  OoOydyaroIIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4deHHs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJy4yeHHbIX OOydJarollMMcs B Ipoliecce
M3Y4YEeHUs BCEM NMCUUIUIMHBI WK €€ 4acTH, HaBBIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PEIICHHs NPAKTUYECKUX 3a4ad. ODK3aMeH, KaK IPaBWJIO, NPOBOJUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», KHEYJOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpPH IPOBEIECHUU INPOMEKYTOUHOW aTTeCTAallMd OCYILIECTBISETCS B
cooTBeTcTBUM C TpeboBanusmMu Ilonoxkenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH H
pOMEXYTOUHOH arrectanuu cryfeHToB ['YAIL, oOydaromuxcst mo mporpamMmaM BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmMy TUCIUTLIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit
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