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AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEPreTuKa W DJIGKTPOTeXHUKa» HampasieHHocTH «LludpoBas sHEpreTHkay.
Hucnurmnuna peanmsyercs kadempoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUH 00BEKTOB MPOdhecCHOHATBHOMN
JEATETbHOCTH B COOTBETCTBUM C TEXHHMYECKUM 3aJJaHUEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTaLHel»

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

[IpenogaBanne AUCUUIUIMHBI MpeAycMaTpuBaeT cieayionie ¢GopMbl OpraHU3alUH
y4e0HOT0 MpoIiecca: JICKIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0oTa 00yJarOIIEToCs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLUMILIUHBI 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
npodeCCHOHATIBHON AEATENIBHOCTH B 00JacCTH Pa3pabOTKU AIIEKTPOTEXHUUECKUX YCTPOWCTB C
UCIMOJIb30BaHUEM 3D-TeXHOJIOTUI FeOMeTPUYECKOr0 MOAETMPOBAHUS

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

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKEH o0janaTh CielyHOIUMU
KOMITETEHIIMSIMUA HJTH UX YacTsAMH. KoMIeTeHIINY U WHAMKATOPI UX JOCTHKCHHS NPUBEICHbI 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
IIPOEKTUPOBAHMS 0OBEKTOB MPO(HECCHOHATIBHOM
IEeITEIbHOCTH

[1K-3./1.2 pa3zpabaTbiBaeT 3CKU3HbIE U paboune
YepTEKU rpaduIecKoil yacTu padoueit u
MPOEKTHOM JOKYMEHTAII!

[IK-3./1.3 ucnomns3yer cpencraa

[1K-3 Criocoben
MPUHUMAThH y9acTHE
B IIPOCKTUPOBAHHUH

00BEKTOB
. | aBTOMAaTU3UPOBAHHOTO MPOESKTHPOBAHUS JIJIS
npodeccuoHaIbHON .
odopmiieHus paboueld JOKYMEHTAIIUH 00ObEKTOB
[IpodeccuonanbpHbie | N1EATEILHOCTH B .
npo¢eCCUOHATBHON IEeATETbHOCTH
KOMITETEHIINH COOTBETCTBUH C
I1IK-3.J1.4 ocymiecTBiIssIeT 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

MIPOEKTUPOBAHMSI 0OBEKTOB MpodheccnoHaTbHON
JEATEIBHOCTH

I1IK-3.J1.6 onpenenser napamMeTpsl JIEMEHTOB
00BEKTOB MpodhecCHOHATbHON AESITETbHOCTU

2. Mecro nucuumianHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYECHUH CIICTYIOUIUX TUCIUIUINH:

— «HudopMaTuKay,

— «HMHopMaIOHHBIE TEXHOJIOTUNY,

— «UMHxeHepHas ¥ KOMOBIOTEpHAS rpadukay.

3HaHUs, TOJyYeHHbIE NPU HU3YYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT 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 TUCIUIUTHHE (M pacipele]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmia 2 — O6beM U TPYJT0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Nel0
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 18 18
AyoumopHnuie 3anamus, BCETO vac. 36 36
B TOM YHCIJIE!
nexmu (JI), (gac) 18 18
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 18 18
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 36 36
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
audd. 3auer, sx3amed (3ager, Judd. 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.

Tabmuma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, UX TPYJIOEMKOCTh

Paznenbl, TeMbI TUCIUILITIHBI H(etf;gm (gg) (IJII;;) (E;_CI) ((SII;CC)
Cemectp 10
Paznien 1. Beenenne 0,5 0,5
Paznen 2. J)Ku3HEeHHBIN UK U CTagUS 2 2
pa3pabOTKu U3IeTui
Pa3nen 3. Mammnoctpourensasie CAIIP 1 5
Paznen 4. Mopenu neraneii 2 4 5
Pasnen 5. C6opku 2 3 5
Paznen 6 Ueprexu 2 3 5
Paznen 7 Ananu3 HanpspkeHHO- 2 3 5
J1e(OpPMUPOBAHHOTO COCTOSIHUS
Paznen 8 Mactepa mpoeKTUpOBaHUS 1 2
Paszzen 9 Ananus IpoleccoB TEMIONepeaun 2 2 2
Paznen 10 DiieKTpOMarHuTHBIN aHAU3 2 3 2
Paznen 11 KommiekcHbIi aHamu3 1 2
Pasnmen 12 3akmrodyeHne 0,5 0,5
HToro B cemecTpe: 18 18 36
Hroro 18 0 18 0 36

[IpakTueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0y4JaloIUMHUCs  OMNpeNeNeHHBIX  TPYIOOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oynymei
npodecCHOHATLHOMN 1A TeNTbHOCTHIO.




4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

HOMep pasaciia Hazsanwne u COACPIKAHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

1 BBenenue

[TpenmMet, pecypchbl ¥ BUABI 3aHATHH TUCIHUIUIMHBI, €€ 3aJladyd M CBS3b C
OPYTHMH  JUCIHHUIUIMHAMH  OCHOBHOW  00pa30BaTeNbHOM  MPOTPAMMBI.
PeKOMeHI[yCMBIe NCTOYHHUKHU

2 JKvi3HEeHHBIN UK U CTaaus pa3paboTKu U3

Kuznennsrit ki u3aenuid. CBsi3b cTaauu pa3pabOTKU ¢ PAHHUMH CTaTUSIMH
MPOEKTUPOBAHUS U MPOU3BOJACTBOM. KOHKYpEHTOCIOCOOHOCT, U CTaaus
pa3paboTku. [loTpeburenbckue M MPOU3BOJCTBEHHBbIE TeXHOJOTHMH. CTHin
npoektupoBanus, CALS. TpanuuuoHHsle U MepeAoBbIE  MPOLECCHI
paspabotku. IludpoBas paspaboTka: HUPPOBBIC ABOWHUKH W (HaOpUKH
Oyy1iero.

3 MamuHocTtpoutensabie CAITP
Mamunoctpoutensaeie CAIIP kak WHTErpUpOBaHHBIE CpeIbl IUPPOBOU
paspabotku uznenuii, Buasl uszaenuii. CAD\CAE\CAM-cuctembl, X pojib
MecTo B pa3paborke wuznenuil. Kareropum mnporpamMmmHoro obecredeHus
CAIIP  (Tsxenmble,  cpenHue, JIeTKMe,  OTKphIThie).  Kpynneimme
npousBogutenn 1O CAIIP. JIokyMeHTBI, NpOLIECCOB IPOEKTUPOBAHMS.
MojenpHO-OpHeHTHPOBAaHHOE IpoeKTHpoBaHue. Pabouas cpena u unrepdeiic
M0JIb30BATENS CAD\CAE-cucrem. [TpoekTsl. I'eomeTrpuueckoe
MoJiepoBaHue.  MaremaTHuueckoe  IpEACTAaBIEHHWE  TeOMETPUUYECKUX
Mozenen. ['eomeTpudeckoe MPOCTPAHCTBO U CUCTEMBI KoopauHat. CBoicTBa
KapKacHBIX, MOBEPXHOCTHBIX M OOBEMHBIX Mojenei. CrocoOsl co3mgaHus
reomMeTpuueckux Monened. CucremMbl KOOpAUHAT W CHOCOOBI  BBOAA
KoOpAuHAT To4deK. [IOHATHS TreoMEeTpUYECKHMX pPENAKTOPOB: IPUMHTHUB,
AJIEMEHT, KOMIIOHEHT, T€OMETPUYECKHHA OOBEKT, T'€OMETpUS M KOHTYD,
CIpaBOYHAas M OSCKU3HAas TeOMeTpHs, OOBEeKT, neTanb, cOopka. CBoiicTBa
T€OMETPUUYECKHX OOBEKTOB.

4 Monenu neranen

[Tonsitne neramm. Cpena acku3a u aeranu. 3D- Texnomorus. 2D u 3D-3cku3b
(KOoHTYpBI), 0Opa3zylolIe U Hampasisitomue. Paboune miockocTu, 0cH, TOUKH.
3aBUCHMOCTH U NPUBS3KU B 3CKHU3aX, pa3MepHbIe 3aBUcUMOCTU. CchbulOYHAs U
ACKM3Hasg  TeoMeTpus B 3CKu3ax. KOHCTpYKTUBHBIE  JJIEMEHTHI.
[Tapamerpuzanuss 1pu  MOAETUPOBAHMM  JeTaneil.  bubmmorexku u
NapaMeTPUUECKUE  PAJBL. AnanTuBHBIE ~ DJEMEHTHL.  THIIOBBIE
KOHCTPYKTHBHBIE 2JIEMEHTHI. PeTakTUpOBaHKNe MOJENEN 1eTanei.

5 Coopku

Wepapxus moHsATHH: 3aka3, wu3genue, cOopka, y3en (moacbopka),
KOHCTPYKIHUS, 1€TAJIb.

Crpaterun  KOHCTPYHMPOBAaHHUS  «CBEPXY BHHU3» U  «CHHU3Y-BBEPX).
Uepapxudeckass  CTpyKTypa KOMIIOHEHTOB  wu3lenuss B Opay3sepe.

6




Crneuuduxarnuu. COOpoYHBIE 3aBUCUMOCTH, WX HAJIOXKCHHE U yJaJCHHE.
Co3zpanue u3aeNnii: MacCUBbI, KOMIOHEHThl. KOHCTPYKTHUBHBIE AJIEMEHTHI JIst
BCTaBKM B H3JCIIME, CEMEWCTBa JeTajJell U KOHCTPYKTHUBHBIX 3JIEMEHTOB,
aJIeMeHTHI ceMeiicTBa. CTaHapTHBIC U MOJI30BATEIBCKUE JICTAIH.
KadecTBeHHBIN M KOJMYECTBEHHBIH aHAJIN3 TEOMETPHH JeTalie U COOPOK.
AHamM3 1EJTOCTHOCTH, TEXHOJOTMYHOCTH, KOMOMHUPOBAHHBIA aHAJIN3
KpUBU3HBI, ['ayccOBOW KpUBU3HBI, CEUYEHUMN, KOJHWYECTBEHHBIA aHaU3
nuddepeHIMaIBHBIX TTapaMEeTPOB, MEXaHWYECKHH aHaim3. M3mepenus u
cpe3bl B Mojiesix. Peaninctuueckast BU3yanusaiusi FTeOMETPUUYECKUX MOJICIICH:
CKpBITUE HEBUJUMBIX JIMHUW, pacKpalluBaHue, TOHUPOBAHHE, CBOMCTBA
MaTepUaIoB U TEKCTYphl. DUBNYECKUE XAPAKTEPUCTUKH JeTalel u COOPOK.
AHanmu3 u3Jeauil: MPOBEPKU HA IMPOCTPAHCTBEHHOE IEPEKPHITHE, HAIHUKE
CTENIEHH CBOOOIEI. Axnmanuss KOMHIOHeHTOB. KunHemaruyeckuii u
JUHAMHYeCKHil aHanmu3. AHanu3 B uHTerpupoBaHHbIx CAIIP um B cucremax
asromaTusupoBanHoro ananusza (CAE). Ilepenaua mozeneii us CAD B CAE.
[TpunoxxeHus 1 IPOCMOTPA FTE€OMETPHUECKUX MOIEIICH.

UYeprexu

AcconmaTuBHOCTE YepTexked u Mozeneil. 11[a0noHbI U CTaHIAPTHI YepTEkKEH.
Hcnonb3oBaHue napaMeTpUUECKUX BHJIOB YEPTEKEN B KAUECTBE 3CKU30B IS
co3panust 3D mopenei. CTuiam W cTaHAApThl YEPTEXKEH, peraKTHpOBAHUE.
UYeprexnble pecypcbl. Buabpl Ha deprexax, BHUJIbI 4YepTeka, pa3pesbl.
[TosicHuTenbHBIE 2JIEMEHTHI (AOMOJHUTENbHAs WHGOpPMAIUs K BHUIAM):
pasmepsl, MapKepbl, 0003HAYEHMsI, TEKCT, HOMEp MO3ULIUH, CIEeHUPHKALIHS,
Ta0nuIa, CBAapHOW IIIOB, TepeYeHb W3MEHEHUH, CUMBOJBL. (OCHOBHBIC
CTaHJApThl KOHCTPYKTOPCKOW TOKYMEHTALUU.

YHusepcanbhble Gpopmarsl nepegaun gaHHbX B CAIIP. TIpsiMblie nntepdeiicst

AHanu3 HanpsHyKeHHO-Ie(POPMUPOBAHHOTO COCTOSHUS
Hanpsokenno — nedopmupoBannoe cocrostuue (H/C). Cpencta ananuza
HJIC B CAD u CAE. 3agaun H/IC B anexTpoMexanuke: aedopmanuu BaioB
U KOPIYCOB  DJEKTpUYEeCKMX  MamuH. Jlepopmauum nepegay B
anektponpuBoge. HIAC c6opok. IToarotoska u pemenue 3amau B CAIIP u
CAE. YactoTHbll aHan3. 3aJa4a 4aCTOTHOIO aHAJIN3a IEKTPOTEXHUYECKUX
KOHCTPYKUUH (3JIEKTpUYECKUE MAalINHbI, MPHUBOJBI, 3JIEKTPOTEXHUUECKUE
mikagel). PesoHaHcHbIe 4acTOThI, MOJIbI. Perienre 3a1a4 4acTOTHOTO aHalu3a
3JIEKTPOTEXHUUECKUX KOHCTpyKInid B CAIIP

Macrepa npoeKTUpOBaHUs
Macrepa NpPOEKTHUPOBAaHUS: TI'E€HEPATOPbl U KAIBKYJATOPBI KOPPEKTHBIX
KOMITOHEHTOB OOJITOBBIX, CBAPHBIX paM, IIMOHOYHBIX COETMHEHUH, PEMEHHBIX
U LenHelX nepenad u Ap. Kapkacel u pamsl. bontoBoe coennnHenue. Bambl.
Pemennsie nepenaun. IllecrepéHuaTeie nepenayu.

AHanu3 NpoueccoB TeIIONepeIadn
CxeMbl BEHTWISIMHU 31eMEeHTOB Imkada. Cxema NHUPKYIAIHH BO3IyXa B
mkady. Cxema xuakoctHoro oxnaxaeHus cexkuuu [TY. Tlpumep cexmmm T4 ¢
JKUJKOCTHBIM OXJIaKJIeHUEeM. VICTOUHHUKHU TEmIOBOM HEPruu Ha pajguaTope.
IlogBon xkuakoro xuagareHra. BHyrpennoctu paauaropa. [Ipumep ananusa
MPOIIECCOB KUAKOCTHOTO OXJIAXKIACHHS CUJIOBBIX KIIFOUEH mpeoOpazoBaTels B
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yCJi0BUs, CCTKA, pCIICHUC, BU3yaJIn3alusl.

Autodesk CFD: reomerpudeckasi MOZEb, CLICHAPHUI, MaTepUaIIbl, TPAHUYHBIC

10
Toxk m MarmurHoe moIe.

«IIapa3uTHBIC)  IIAPaMCTPHI.

DNEeKTPOMarHUTHBIN aHAU3

CHJIOBOM

IIMHBI

BrnusHue KOHCTpyKIMH Ha paboTy CXEMBI,
[Tpumep
MHBEPTOPA TOKA U €ro CXEMbl 3aMELICHUSI.

ABTOHOMHOTI'O

11

MCXATPOHHBIX CUCTEM

KoMiuiekcHbIN aHann3

Cpena uMHTErpanMy LEMHBIX U TOJNEBBIX Mozeneil. Pecypebl kadenper s
MOJCJINPOBAaHUs B IIPOLIECCAX JKU3HEHHOIO LMUKIA DJIEKTPOTEXHUYECKUX U

12

3aKiIrouyeHue

TpeH,Z[BI U IIPUOPUTETHI ITPOMBINIJICHHBIX TEXHOJIOTHI

4.3. Tlpaktuyeckue (cCeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATUH B UX TPYAOCMKOCTDb ITPHUBCICHBI B Ta6J'II/II_Ie 5.

Tabmuna 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydO0EMKOCTh, |MPaKTHUECKOH |pasnena
/o 3aHATHI 3aHATUAN (gac) MOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MIaHOM HE MPEayCMOTPEHO
Bcero \ \ \
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYJIOEMKOCTh MPUBEACHBI B TA0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
W3 maux Ne
Ne HauMeHoBaHHe 1aG0paTopHIX padorT TpyaoeMKoCTh, | MpakTUYECKOH | pa3mena
/o (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 1
1 Mopnenu geranei 4 4 4
2 Co6opku 3 3 5
3 Ueprexu 3 2 6
4 AHanu3 HanpsHKEeHHO-1e(OPMHPOBAHHOTO 3 4 7
COCTOSTHHS
5 AHanu3 npoueccoB TeIonepeaaun 2 2 9
6 DJIeKTPOMAarHUTHBINA aHATTN3 3 3 10
Bcero 18 18

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOU PabOThI

VY4eOHBIM MJIaHOM HE TIPEAYCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camocTosTensHON pabOTHI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0IULE 7.

Tabauna 7 — Buabl camocToaTenbHOM paboThl U €€ TPYJI0EMKOCTh

N Bcero, | Cemectp 10,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia
26 26
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jowmamnnee 3aganue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 5 5
arrectanuu (I1A)
Bcero: 36 36

5. IlepeueHb yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUTHHE (MOTYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl IS CaMOCTOSTENbHON paboThl OOYYaromMXCs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUH

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

[Ipoxopos A., Konuk  JL -
Hudposas TpaHchopmanus.
AHanu3, TpeHAbl, MUPOBOW OIIBIT.
W3nanue BTOpOE, UCIPaBIEHHOE U

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

[IpoxopoB A., JlpicaueB M. -
Hayunsiii pemaktop mpodeccop
BboposkoB A. Ludposoil 1BoiHUK.
AHanus, TpeHIbl, MUPOBOI OIBIT.
W3nanue nepBoe, UCIPaBICHHOE U
gononHeHHoe. — M. O0O
«AnssaclIpunty, 2020. — 401 ctp.,




HJI.

3unoBbeB 1. B. [IpoekTupoBanue B
Autodesk Inventor / JI. B.
3unoBeeB —  «M3nmarenbckue
pewenHus», 2015.

I'ysuenkoB B. H., Xyp6enko II.
A., Bunnynmuna E. B.  Autodesk

Inventor 2016. TpéxmepHoe
MOJIETTUPOBAHUE JieTanen u
BBITIOJIHCHUC OJICKTPOHHBIX

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

Kypc o6meii ¢usuku: yueO.
nmocooue: B 5 1./ 1. B. CaBenbes.
Nzn. 5-e, Hctp. T. 2:
DJEKTPUYECTBO U MarHETH3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 1O. B. Meron
KOHECUHBIX JJIEMEHTOB ISt
MOJICIUPOBAHUSI  YCTPOHCTB |
cucteM : yuebHoe nocodue / 1O. B.
KitynankoBa. — PocroB-Ha-/loHy :
I0®Y, 2019. — 85 c.

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

HccnenoBanue 351eKTpOMarHuTHBIX
XapaKTePUCTHK TpExpa3zHbIX
ACHHXPOHHBIX  JIBUTAaTeled B
cucteMe  a”Haimmza  RMxprt®:
METOAMYECKHUE yKa3aHHs K
71a00paTOPHBIM U MPAKTUYECKUM
padoram/ Cocr.: I'.U. IIpokodnes,
M.B llemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOEKTHUPOBAHHE
ANEKTPOTEXHUYECKUX  YCTPONCTB:
METOJI. yKa3aHus K jab. pabotam u
MPaKTUYECKUM 3aJaHusm/ cocT. [
W. Ilpokodres, P.B.1llyoun

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

ABTOMaTH3UPOBAHHBIH aHamn3
HanpsHKeHHO-/1€(OPMHPOBAHHOTO

COCTOSIHUS KOHCTPYKIIHU u
MPOIIECCOB TeIIooOMeHa:
Metoanueckue YKa3aHUs K

71a00paTOPHBIM U MPAKTUYECKUM
sanstusim/ coct. . W. TIpokodnes.
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https://lk.etu.ru/deanery#/files/all

2016

K88 Beenenne B coBpeMennbie CAIIP. | DICKTPOHHBII pecype
Kypc nexmmit / Mamox B.H. -
Mocksa: IMK IlIpecc, 2010.- 192
c.

ABTOMaTH3aIM pacuera u 50
npoekTupoBanus podoroB u PTC:
npaktukym/ B.B. Bynaros, C.C.
Tumodee — Cn6.: I'YAIL 2019 —
97 c.

ABTOMAaTH3aIUsl TMPOCKTUPOBAHUS S0
Y TIPOM3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsii, C.A.
CepukoB, A.A. Kynpunukuii, A.B.
Peicun— Cn6.: I'VAII, 2020 — 95 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHPOPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL aapec HaumeHnoBanue
https://lib.guap.ru Caiit ou6mmorexku ['VAIT
https://cals.ru [TpuknaaHas JOTUCTHKA
solidworks.com Caiit CATIIP Solidworks

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHIS

Ne i/ HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenbr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabmmuite 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

CocraB MaTepuHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JEKIIMOHHAS Y TUTOPUS 21-18/21-21
KommnbroTepHslii kinacc 31-04

10. Onenounble CpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
oOydaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Bun HpOMe)KYTOqHOﬁ aTTCCTallu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BONPOCOB K SK3aMEHY.
TecTsl.

10.2. B kauecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH OOYYalOIMMHCS TPUMEHSETCsl S-0ajulbHasi MIKajla OLEHKUA C(HOPMUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHune cemecTpa MOXET HCIIOJB30BaThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutpHad mIKama paKTep (bopep

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATELHO U TPAMOTHO €r0 U3J1araeT;

— OTMUPasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIIBHOW JIMTEpPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEITbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3HUPOBAHHBIX MOHITHA.

«OTIIMYHO»
GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBIN MaTepuan, TpaMOTHO H
M0 CyIIECTBY W3JIaraeT ero, ONuUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GauTCHO»

— o0yyaroIuiicss yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIN MaTepuan,
M0 CYIIECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI,
«yIOBJICTBOPUTENIHFHO» | — JOMYCKAEeT HEeCYIIEeCTBEHHBIC OMMOKHA U HETOYHOCTH;

«3AUTEHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
HaIPaBJICHUS;
— cnabo apryMEeHTUPYET HayYHbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B JOPMYIUPOBAHUHU BBIBOJIOB M 000OIIICHHU;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICHAJIN3UPOBAHHBIX MTOHSATHH.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

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

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
— JIOIyCKAeT  CYyLIECTBEHHblE  OWIMOKM W  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUU;

10.3. TunoBble KOHTPOJIbHBIE 33aHUS WK UHbIE MAaTEpUAJIbI.
Bompocs! 1151 ak3ameHa npezcTasiieHsl B Tadnune 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Ne /it Ilepeuenp BOPOCOB I DK3aMEHA Koz
UHAMKATOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUN UCCIENOBAHUS U IIK-3. /1.1
IIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3JIEIUH

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

3. Crpykrypa CAD-cucrem IMK-3.1.1

4, Kareropuu u «nmupamuga» CAIIP, oOmeH pe3ynbraTamu IK-3.11.1
pabotel CAIIP pa3nuyHbIX KATErOpui M MPOU3BOAUTENIEH

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

6. XapakTepUCTUKU MPOCTPAHCTBA, B KOTOPOM CO3JAOTCS IK-3.J1.1
reoMmerpuueckue mojenu CAD-cucrem

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

8. ['eomeTpuueckoe mpocTpaHCcTBO, CUCTEMBI KOOPAUHAT U MK-3./1.1
eMHuIBl n3MepeHus B nojcucremax CAITP

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

10. Buner 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
HEJOCTaTKU

13. IToBepxHOCTHAsi reoMeTpUYecKast MOJIeNb, JOCTOMHCTBA U MK-3.14.1
HEJO0CTaTKU

14. TeepnoTenbHas (00beMHasi) reOMeTpUYecKas MOJEINb, MK-3.11.3
JIOCTOMHCTBA U HEJOCTAaTKU

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 kauectBenHas Bepudukanus B CAD- [IK-3.1.3
cucTeMax

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 MNK-3.J1.3
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cOOpOK (CXOACTBO U pa3IUIHE)

21. Tumnbl MoJiesIeH, UCTIOIb3YEMbIE B CHCTEMaX 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, NCIoIb3yeMbIE€ B CUCTEMAaX KOHEYHO- K-3.11.3
AJIEMEHTHOTO aHaJIN3a: pacyeTHasi MOJEIIb.

24. CxoIMMOCTh Tpoliecca pacdera U ero posib B BepuUKaIuu IK-3.1.3
pe3yJibTara

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

26. «Macrepa» IpOeKTUPOBAHUS U UX POJIb B IIpOIEccax MK-3.11.3
IPOSKTHPOBAHHUS

217. «KaJbKyIsTOPBI U UX POJIb B TPOIIECCAX TPOCKTUPOBAHUS I1K-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. I'pannyHbIE 1 HAYAJIbHBIE YCIOBUS B MOJIETISX 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 CoBHMS UCMOJIB30BAHUS METO/1a MArHUTOCTATUYECKOTO IK-3.]1.3
aHaym3a

34. VY cnoBus UCMIONIB30BAHUS METOa TAPMOHHYECKOTO 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
MHOTOJJUCIMIUIMHAPHOTO aHAJIN3a MPOIIECCOB

37. BnusiHue KOHCTpYKIMHU 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 BonpocoB (3a1av) myist 3adeta / nudd. 3auera Koz
WHAWKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCcOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM JUisi KYPCOBOTO MPOSKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

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

MpeICTaBICHBI B Ta0nwie 18.
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Tabnuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Ne i/t

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1.

Pacnonoxure B HpaBHHBHOfI IIOCICA0BATCIBHOCTHU STallbl XXU3HCHHOI'O

LUKJIa U3CIHS
MapkeTuHr
Cua0xenue

KonTposb

Yrunuzanus

CoNOR~wWNE

[IpoexkTupoBanue

[IpousBoacTeo
DKcrutyarauus

HOI[FOTOBKa IMPOU3BOJACTBA

PemoHT 1 06cinyxuBaHue

TK-3.]1.1

Ha PUCYHKE

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

npcacTaBjicHa

JuarpaMma

TK-3.]1.4

CnoxxHas cucTtema He XapaKTCPU3YCTCA

a) UePAPXUUYHOCTHIO
0) 1eNeHapaBIeHHOCTHIO

B) IMHAMUYHOCTBIO
T') HAJI)KHOCTHIO.

TK-3.]1.3

YcranoBute cooTBeTcTBUE MekAy KiaccoM CAIIP u nporpammoit

1. Jlerxwmii

a) Solidworks

2. Cpennuit

6) CATIA

3. Tsxennii

B) AutoCAD

MK-3.]1.1

I[aﬁTe IIOHATHC ((KOMaHI[LI» Ha A3bIKC G-KO)I

MK-3.11.5

00ydeHHsI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

HCpG‘ICHB TEM KOHTPOJBHBIX pa60T O JUCIUIIIINHC 06yqa101111/1xc51 3a04HOI (I)OpMBI

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PadoOT

He npenycmotpeHo

WHNKATOPOB,

10.4. Meroanueckue
XapaKTepU3YIOIIUX JTallbl

MaTepHalbl,  OINPEICIISIONIIC
GbOopMUPOBAaHUS KOMIIETCHITUH,

15

MPOLIETYPHI

OLICHUBaHUA

colepkarcs B




JOKAJIbHBIX HOpMaTUBHBIX akTtax [YAIIL, pernaMeHTUpYHOIUX TMOPAIOK W MPOLEAYPY
MPOBCACHUA TCKYILICTO KOHTPOJA YCIICBACMOCTH U HpOMe)KYTOqHOﬁ arTecranuu 06yan0meca
'VAIL

11. MeTOI[I/ILIeCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHIO JUCHHUITIINHBI

11.1. Meroauueckue ykazaHus [ OOy4yaroIIMXCS 10 OCBOEHHMIO JIEKLIHOHHOTO
marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rny0oKoe M SICHOE W3JIOKEHHEe ydeOHoro martepuana. Ha3HaueHue COBpEMEHHOW JIEKLIUH B
paMKax TUCLMILJIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO IO TEME, 2 B OCBOCHUH
($yHIaMEHTAIBHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHUS, HOBEHIINX
JOCTH)KEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JeKIUs BBIIOJIHIET METO0JOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIWHU. JISKIIUS pacKphIBAaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JAaeT 1eJbHOE NPEACTaBICHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yYarOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKON pabOThI COBMECTHO C IIPENOIaBATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TpEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBILLIJICHUS.

— MOsIBJIEHUE HEOOXO0JMMOro MHTepeca, He00OX0AUMOTO Ul CaMOCTOSATEIbHOM padoThI;

— TIOJY4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM W TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJMKaMIINE TOJbL;

— HAYYUThCS METOIUYECKH 00pabarhiBaTh MaTepuai (BBIICIATH TNIABHBIC MBICIU H
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATh HX B  Pa3IMYHbIX
bopmyarpoBKax);

— TOJIy4Y€HHe TOYHOTO MOHUMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAAThCA JEMOHCTpalUuend CIaiIoB H
UCMOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuaja IpH MPOBEAEHUU KOPOTKHX JUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIbHBIX TEMATHK 110 JAUCLHUIIIMHE.

11.2. Meroauueckue yka3aHus Uil OOyYarOMIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHHs 1a00OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEpUCTHKON 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51abopaTopHBIX pabOT OO0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEeHUs] JUCIUIUIMHBI, ONpenesnseMoll Y4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTeynBaroIUM peIIeHUe CIeTyIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEAOBAaHHUS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHHM, MOJIyYeHHBIX Ha
JEKLUSX;

— ToJlyueHHe HOBOW MH(OPMAINH 110 U3Y4aeMOM JUCLIUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1a00opaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.
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3amaHue B TpeOOBaHUA K MPOBEACHHMIO JIA0OPATOPHLIX padoT

Criucok 3amanuii npeacrasieH B 1 4.4, Tabnuua 6.

[Tepen npoBeneHneM 1a00PATOPHBIX PaOOT CTYACHT 00s3aH BHUMATEIIEHO 03HAKOMHTHCS
C MECTOAUYCCKUMHU MaTepI/IaHaMI/I.

Crpykrypa ¥ popMa oTyera 0 1a00paTopHON padoTre
1. TwutynbHBIH JIHCT.

2. llenb paboOTEHL.
3. OCHOBHBIC TEOPETUYCCKHE MTOJIOKCHHUSI.
4

[lopsimox BBIMONHEHUS PabOThl, C TpeAcTaBiIeHHEM (GOpMyd, TpaduIecKux
3aBUCUMOCTEN U CKPUHIIOTOB.
5. BriBogbL

TpeboBanwust k oopMIICHHIO OTYETA O JTaOOPAaTOPHOU paboTe

Odopmnenne 1adopaTopHON paObOTHI BHIIOIHIETCS B COOTBETCTBUU C TPEOOBAaHUSIMHU OTIEINa
HopMatuBHOU nokymenTanuu ['Y All, npeacraBinennasivu Ha caiite ['Y AL
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[Tpu HeBbImONHEHNH JTAOOPATOPHBIX paboT B 00beMe, BBIAAHHOM IpErojaBaTeieM Ha
CEMECTp, CTYIEHT IIOJy4aeT OLEHKY «HEYIOBJIETBOPUTEIBHO» IPU  IPOXOXKACHUU
IIPOMEXYTOUHOH aTTeCTaluu.

11.3. Mertoauueckue ykazaHus JUIsl 0OYYarOUIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboThl

B Xoze BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIONIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, HO 0e3 ero HemoCpeICTBCHHOTO
y4acTusl.

B mporiecce BBITTONHEHUS CaMOCTOSITEIBHOM paboOThI, y oOydaromerocss (popMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUs
¥ HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTraeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MeTtoaudyeckumMi ~ MaTepuaiaMH,  HAMNpaBJSIIONIMMH  CaMOCTOSITENBHYIO — paboTy
00yyJaronuxcsi, siBJISIOTCS

—  y4eOHO-METOAMYECKHUIA MaTepHa 1O AUCIHILTHHE.

11.4. Metoauyeckue yKa3zaHUS 71 OOYyYalOMUXCS TIO TPOXOXKIEHUIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTHU

Texkynuil KOHTPOJIb YCHEBAEMOCTH NPENyCMaTpUBAET KOHTPOJIb KAadecTBAa 3HAHUUI
00yYaromuxcsl, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLIEHUBAHUS XOJa OCBOCHUS
JUCIUIIAHBL.

Texymuii KOHTPOJIb yCIIEBAEMOCTH NPOBOJUTCS HA MPAKTUYECKHUX 3aHATUSAX B YCTHOM
dopmare.

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOIIAIOTCS CTyJIEHTaM HEMOCPEJCTBEHHO Ha
CJIEIYIOILEM 3aHATHUU.

Pe3ynpTaTel TEKyLIEro KOHTPOJI YCIIEBAEMOCTH YYMUTBHIBAIOTCA IPU IPOBEICHUU
IIPOMEXYTOYHON aTTecTanuu. [IpM HENpOXOXACHWM TEKYLIETO KOHTPOJIA CTYACHTY CTaBUTCS
OLICHKA «HEYI0BJIETBOPUTEILHOY.

11.5. Metoauueckue ykazaHus sl OOy4YarOUIUXCS MO MPOXOKICHHUIO MPOMEXKYTOYHON
aTTecTaluu
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[IpomexxyTounass arrectanyss MPOBOAUTCA IO PE3yJbTaTaM TEKYyLIEro KOHTPOJIS
YCIIEBAEMOCTH.

[IpomexyTouHas  arTectauus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4YeHHs MO AuciuiuinHe. OHa BKIIIOYAET B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX O0OydYarolMMcs B Ipolecce
M3YYEHHs BCEH NMCHUIUIMHBI WM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pPEHIeHUs MPAKTHUUECKUX 3a7ad. DK3aMEH, KakK IpaBUiO, MPOBOAUTCS B
NEepUOJ HK3aMEHALlMOHHOM CECCMM M 3aBEpIIAeTCs aTTeCTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOpOLIO», «yIOBIETBOPUTEIBHO», HEYIOBIECTBOPUTEIIHLHOY.

Cucrema OLEHOK IpPH MPOBEACHUU IPOMEKYTOUHOM AaTTECTALMM OCYIIECTBIAETCS B
cooTBeTCTBUU C TpeboBanusimMu llomoxkenuit «O TeKylieM KOHTPOJIE YCIIEBAEMOCTH W
MPOMEXKYTOUHOH arrectanuu cryfeHToB ['YAIL, oOydarommuxcss mo mporpamMmmam BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadyecTBa ydeOHOW paboThI
ctyneHtoB B 'Y AIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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