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AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa M DJIKTPOTeXHUKa» HampasieHHocTH «LludpoBas sHEpreTHkay.
Hucnurnmuna peanusyetcs kadenpoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUH 00BEKTOB MPOdhecCHOHATBHOMN
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 33JaHUEM U HOPMATHUBHO-TEXHUYECKOM
JIOKYMEHTalnel»

CopepxaHrie TUCIHMIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
INEKTPOTEXHUYECKUX YCTPONCTB C HCIOJNb30BaHHEM 3D-TeXHOIOTUH TIeOMETPHUYECKOro
MOJICJIMPOBAHUS U aHAJIU3A.

[IpenogaBanue AMCHUIUIMHBI TpeAycMaTpuUBaeT cieayromme (OpMbl OpraHu3aliu
y4eOHOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0oTa 00yJarOIIeroCs.

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

OO6mas TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsAET 3 3adeTHBIX 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 IIPOEKTHOM M HCCIen0BaTeIbCKON
npoeCCHOHATLHON JEATENbHOCTH B O0JACTH Pa3padOTKU EKTPOTEXHUYECKUX YCTPOMCTB ¢
UCIMOJIb30BaHuEM 3D-TeXHOJIOTUI F€OMETPUYECKOr0 MOAETMPOBAHUS

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acTHUKAMH
00pa30oBaTeNIbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 0Opa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS IO AUCLUILUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKEH o0janaTh CielyHOIUMU
KOMIIETEHIIMSIMU HJIM UX YacTsAMHU. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI 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
MPOEKTUPOBAHUS 00BEKTOB PO(PECCHOHATBHOM
IEeITEIbHOCTU

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

[IK-3./1.3 ucnomns3yer cpencraa

[1K-3 Criocoben
MPUHUMATDH y9acTUE
B IIPOCKTUPOBAHHH

00BEKTOB
. | aBTOMAaTU3UPOBAHHOTO MPOESKTHPOBAHUS JIJIS
npodeccuoHaIbHON .
odopmiieHus paboueld JOKYMEHTAIIUH 00ObEKTOB
[IpodeccuonanbHbie | N1EATEILHOCTH B .
npo¢eCCUOHATBHOM IeATETbHOCTH
KOMITETEHIINH COOTBETCTBUH C
I1K-3.J1.4 ocymiecTBiIsIeT KOHTPOJIb COOTBETCTBHUS
TEXHUYECKUM .
pa3pabaTbIBacMbIX IPOSKTOB U TEXHHYECKON
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

I1IK-3.J1.6 onpenenser napamMeTpsl JIEMEHTOB
00BEKTOB MPO(HEeCCHOHATILHOM TSI TEIbHOCTH

2. Mecro nucuumianHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUEHUH CIICTYIOUIUX TUCIUIUINH:

— «HudopMaTuKay,

— «HMHdopMaIOHHBIE TEXHOJIOTUNY,

— «UMHxeHepHas U KOMOBIOTEpHAs rpadukay.

3HaHUs, TOJyYeHHbIE NPU HU3YYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHE, TaK U MOTYT UCTIOIb30BATHCS MPU U3YUYEHUHU APYTUX U CLMILIAH:

— «AIIMTHBHBIE TEXHOJIOTUH B AIEKTPOIHEPIETUKEY,

— «IIpou3BOACTBEHHAs NPEAAUINIOMHAS TPAKTUKAY.

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




Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JTUCITUTIITUHBI

TpynoeMKocTh 1o
Bun yueOHoii paboTh Bcero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 34 34
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexru (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer, 33 s
audd. 3auer, sx3amed (3ager, 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 — Pa3aensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Pa3nensl, TeMbl AUCHIUTIIHHBI H(etf;gm (gg) (IJII;;) (E;_C[) (C;I;CC)
Cemectp 7
Paznien 1. Beenenne 0,5 0,5
Paznen 2. J)Ku3HEeHHBIN UK U CTagUS 2 2
pa3pabOTKu U3IeTui
Pa3nen 3. Mammnoctpourensasie CAIIP 1 2
Paznen 4. Mopenu netaeii 2 8 2
Paszen 5. C60pku 2 6 2
Paznen 6 Ueprexu 1 4 2
Paznen 7 Ananu3 HanpspkeHHO- 2 6 2
J1e(OpPMUPOBAHHOTO COCTOSIHUS
Paznen 8 Mactepa mpoeKTUpOBaHUS 1 2
Pasnmen 9 Ananms mporeccoB Terionepeadn 2 4 2
Paznen 10 DiieKTpOMarHuTHBIN aHAU3 2 6 2
Paznen 11 KommiekcHbIi aHamn3 1 2
Pasnmen 12 3akmrodyeHne 0,5 0,5
Hroro B cemectpe: 17 34 21
Hroro 17 0 34 0 21

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0y4JaloImMMHUCS  OMNpeNeNeHHBIX  TPYIOOBBIX  (DyHKUMHA,  CBSI3aHHBIX ¢ Oynyen
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3fesioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pa3znena Haspanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Benenue

[IpeameT, pecypchl U BUJIBI 3aHSATUN AUCHMIUIMHBI, €€ 3aJa4d U CBSI3b C JPYTUMU
TUCIUIUTMHAMA ~ OCHOBHOW  0Opa3oBaTeNbHON MporpaMMbl. PexkomeHTyemble
WCTOYHHUKH

2 JKu3HEHHBIN MK U CTagusl pa3paboTKH U3euil
JKu3neHHbplid 1K m3menuii. CBsA3p CTaauM pa3pabOTKA ¢ pPaHHUMH CTaIASIMH
MPOEKTUPOBAHUS W  MPOU3BOACTBOM. KOHKYpEeHTOCHIOCOOHOCTH H  CTaaHs
pa3pabotku. IloTpeOuTenbckue ©  MPOW3BOJCTBEHHBIE TeXHONOTUH. CTHIM
npoektupoBanusi, CALS. TpaaunnonHple ¥ TepemoBbIe MPOIECCH pa3pabOTKH.
Lndposas paspadboTrka: nudpoBbic ABOHHUKH U PaOpUKH Oy IyIIero.

3 Mammnoctpourenbasie CAITP

MammaoctpoutenbHbie CAIIP kak nHTErpHUpoBaHHBIE Cpebl TUGPOBOM pa3paboTKH
usaenuii, Buabl m3aenuit. CAD\CAE\CAM-cucTeMBl, HX pOJIb B MECTO B pa3paboTke
m3nenuid. Karteropum mporpammuoro obecneuenusi CAIIP (Tspkensle, cpenHue,
nerkue, OTKpeIThie). Kpymueitmme mnpousBoautenu [I0 CAIIP. JlokyMeHTHI,
NPOIIECCOB  MPOEKTHPOBaHUA. MOAETbHO-OPUEHTUPOBAHHOE  TPOCKTHPOBAHHE.
PaGouast cpema u wuHrepdeiic momb3oBarens CAD\CAE-cucrem. IIpoekThl.
I'eomeTrpuyeckoe MoOJeNMpoBanre. MaTeMaTHyecKoe npeacTaBiIeHUE
reOMEeTPUUYECKUX Mozesel. I'eoMeTpuieckoe MpoCTPaHCTBO U CHCTEMbl KOOPIHHAT.
CBoiicTBa KapKacHBIX, IIOBEPXHOCTHBIX M 00BbeMHbIX Mojeneil. CriocoOb! coznanus
reoMeTpudeckux Mojenei. CHUCTeMbl KOOpPAMHAT U CIOCOOBI BBOJA KOOPIWHAT
ToueK. [IOHATHS reOMETPHUYECKHX PEAAKTOPOB: MPHUMHUTHB, 3JIEMEHT, KOMIIOHEHT,
reoMeTpHYECKHI 0OBEKT, TEOMETPUS U KOHTYP, CIIPAaBOYHASI M 3CKHU3HASI T€OMETPHS,
00BeKT, AeTanb, coopka. CBOWCTBA FeOMETPHUUECKIX OOBEKTOB.

4 Mopenu neranei

Ilonstne nertamu. Cpenma sckuza u Aetanu. 3D- texuomorus. 2D u 3D-ackussl
(xoHTYpBI), OOpasyromue W Hampasisiomue. Pabouume mIIOCKOCTH, OCH, TOYKH.
3aBHCHUMOCTH W TPUBS3KM B 3CKH3aX, pa3MepHble 3aBUcuMocTH. CChUIOYHas U
3CKM3HAs TeOMeTpHs B 3ckn3ax. KoHCTpyKkTHBHBIE 3NieMeHTHI. [lapameTpuzanus npu
MOJENIMPOBaHNN JeTaneld. bubnmoTekn M mapamerpudeckue psiabl. AJaNTHBHBIC
3JeMEHTHl. THUMOBbIE KOHCTPYKTHBHBIE JJIEMEHTH. PenaktupoBaHue wmozeneit
JieTanen.

5 Coopku

Uepapxust moHATHI: 3aka3, u3genuie, cOopka, y3en (moiacOopka), KOHCTPYKIIHS,
JeTab.

Crparernu KOHCTPYWPOBaHHs «CBEPXY BHU3» M «CHH3Y-BBepX». Vepapxudeckas
CTPYKTypa KOMIIOHGHTOB wm3enus B Opaysepe. Cnemudukanmu. COOpodHBIC
3aBUCUMOCTH, UX HajJoXeHue u ynanenue. Co3gaHue M3AEIHNA: MAaCCHUBBI,
KOMITOHCHTHI. KOHCTPYKTI/IBHI)IG OJICMCHTBI JJIsI BCTAaBKHM B H3ACIIHC, ceMencTBa
JeTajgeil U KOHCTPYKTHBHBIX 3JIEMEHTOB, 3J€MEHTHI ceMeiicTBa. CTaHmapTHBIE H
MOJIb30BATEIIbCKHUE ACTAIIH.

KadecTBeHHBINH M KOJIMYECTBEHHBIN aHAIN3 TEOMETPHH JCTaIeH M COOpOK. AHAIW3
LEJIOCTHOCTH, TEXHOJIIOTUYHOCTH, KOMOMHUPOBAHHBIA aHAIN3 KPUBU3HEL, [ ayccoBoii

KPUBU3HBI, CEYCHM, KOJMYECTBEHHBIH aHann3 AudQepeHInaabHbIX IapaMeTpoB,




MEXaHUYEeCKUA aHanu3. H3MepeHuss M cpe3bl B Mojelsx. Peanudcrudeckas
BU3yallM3allksl TEOMETPUUYECKUX  MOJENEH:  CKPhITHE  HEBUAUMBIX  JIMHUM,
packpammBaHie, TOHHPOBAaHHWE, CBOIMCTBa MaTepHajoB W TeKCTypbl. Dusmueckue
XapaKTePUCTUKH JeTaied U COOpOK. AHanmu3 u3genuil: TpoOBEpKH  Ha
MPOCTPAHCTBEHHOE IEPEKPHITHE, HAJTUYUE CTEICHH CBOOOJBI. Anumanus
KOMITOHEHTOB. KwHemMaTH4eckuii W  OUHAMHYCCKHH  aHauu3. AHamnu3 B
unterpupoBanHbix CAIIP u B cucremax aBTomatusupoBanHoro ananmmza (CAE).
Ilepenauya monmeneit 3 CAD B CAE. IlpunoskeHus st TPOCMOTpPa TEOMETPHIECKUX
MOJENEN.

Ueprexu

AccouuaTtuBHOCTh uepTekedl u Mogeneil. LlabmoHel W cTaHAApTHl YepTekKeil.
Hcnonp3oBaHne mapaMETPUYECKUX BUAOB YEPTEKEH B KAYECTBE 3CKHU30B JUIA
cozpanuss 3D wmopenedl. Ctuiam W CTAaHAApThl YepTEXeEd, peoaKTUPOBAHMUE.
UeprexHble pecypcbl. Buasl Ha  deprexax, BHIbl UYEpPTEXa, pa3pesbl.
[MosicHUTENbHBIE 3MEMEHTHI (JOMOJMHHUTENbHAS HH(OpMalMs K BUAAM): pa3Mephl,
MapKepbl, 0003HaYEHUs, TEKCT, HOMEP MO3UIHH, Cenn(UKanns, Ta0InIa, CBapHOH
IIOB, TepedyeHb H3MEHEeHHUH, CUMBOJIbI. OCHOBHBIE CTaHIAPTHI KOHCTPYKTOPCKOM
JIOKYMEHTAIHH.

Yuusepcanbhbie hopmatsl nepeaayn qanHeix B CAITP. [Ipsamveie untepdericot

AHanu3 HalpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSHHUS

Hampsoxenno — nedopmupoBannoe cocrostane (HIC). Cpencta anammza HJIC B
CAD u CAE. 3agaun HJIC B anextpoMexaHuke: AeopMmaiuy BaJOB M KOPITYCOB
anekTpudeckux MammH. Jlepopmanuu mepemau B anmekrpornpuBoge. HJIC cOopoxk.
IloaroroBka u pemenune 3amad B CAIIP u CAE. YacrortHelii anHanu3. 3anaya
YaCTOTHOI'O aHAJIN3a 3JIEKTPOTEXHUUECKNX KOHCTPYKUMH (JIEKTPUUECKHE MAIIUHBI,
NPUBOJIBI, DJIEKTPOTEXHUUECKUE MKadbl). Pe3oHaHCHBIE 4acTOTHI, MOABL. Pemenne
3aJa4 YaCTOTHOT'O aHaJIN3a JIEKTPOTEXHNYEeCKNX KOHCTpyKumid B CAIIP

MacTtepa npoeKTUpOBaHUA
MacTepa npoeKTHPOBaHMsI: TEHEPATOPBI U KAIBKYJIATOPBI KOPPEKTHBIX KOMIIOHEHTOB
60JITOBBIX, CBApHBIX paM, IMIOHOYHBIX COGHHHGHHﬁ, PEMEHHLBIX U LHCIIHBIX I€pEaad 1
np. Kapkacer m pamsl.  bontoBoe coenunenue. Banbl. PemeHHBIE nepemaun.
IITecrepénuarsle nepesayn.

AHanu3 MpoIeccoB TeIIonepeaaun

CxemMBbl BEHTWIANWUU 3JIeMeHTOB MmKada. CxeMa IUPKYISIIHA BO3Ayxa B mKady.
Cxema xxuakoctHoro oxnaxaeHus cexiuu [14. [pumep cexmmm ITY ¢ KUAKOCTHRIM
oxJiaxJieHueM. VICTOUYHMKHM TEIUIOBOM 3HEpruM Ha paauartope. IlonBona >Xuakoro
xjnanareHTa. BuyTpeHnHoctu panuaropa. [lpumep aHanusa mpoueccoB KUAKOCTHOTO
OXJIOKICHMSI CHJIOBBIX Kirouel rpeodpaszosatens B Autodesk CFD: reomerpudeckast
MOJENb, CIEHapuil, MaTepuanabl, TpaHUYHBICE YCIOBHUS, CETKAa, pEIICHUE,
BU3yaIu3alusl.

10

DIIeKTPOMArHUTHBIN aHAIN3
Tok m MarHuTHOE ToJie. BiHsHNE KOHCTPYKIIMU Ha PabOTy CXEMBI, «IIapa3uTHHIC
napameTpbl. [IpuMep CHIIOBOH HIMHBI ABTOHOMHOI'O HMHBEPTOpPA TOKA M €r0 CXEMBI
3aMeleHusl.

11

KoMmiekcHbiil aHanmms
Cpena wWHTErpaliil IEMHBIX W TIOJNEBBIX Mopeneh. Pecypcbl kadenapsl mis
MOJCIUPOBAaHUS B IMpollecCax >KU3HEHHOIO I[MKIA OJCKTPOTEXHUYECKUX U
MEXaTPOHHBIX CUCTEM

12

3akiroueHne
TpeHIp ¥ TPUOPUTETHI MPOMBIIIIJICHHBIX TEXHOJIOTHH

7




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No | Tembl npaktrdeckux | opMbl IpakTUYECKUX | TpPyaO0€MKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAaHOM HE MPETyCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0IHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
W3 sux Ne
No Hauvenosanue 1a60paTopHBIX pabot TpyaoeMKoCTh, | MpakTUUYECKO# | pa3mena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 Mopaenu neraneit 8 8 4
2 Coopku 6 6 5
3 UYeprexu 4 4 6
4 AHanu3 HanpsKeHHO-JepOPMUPOBAHHOTO 6 6 7
COCTOSTHHS
5 AHan3 NpoueccoB TeIIonepeaaun 4 4 9
6 DJEeKTpPOMAarHUTHBIA aHATTN3 6 6 10
Bcero 34 34

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronxcs
Bunel camocTosiTenbHON paboThI U €€ TPYJA0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buabl caMocToATeIbHOM paboThl M €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHo# paboTh
qac qac
1 2 3

W3yueHne TeopeTuyecKoro Marepuasia

11 11
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedepata (P)
[ToaroToBka K TeKyuemy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)




Kontposbusie pabotsl 3a04HukoB (KP3)

[ToaroroBka K MpoOMEXKyTOUHOM

arrectanuu (I1A) > >

Bcero: 21 21

5. IlepeyeHpb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThI 00YUAIOIINUXCS IO TUCIHUIUIUHE (MOIYJTIO)

Y4eOHO-METOIMUECKUE MaTePHalbl JIJII CAMOCTOSITEIIbHONH paboThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUI MpHUBEIeH B TadIuIe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUN

Komuaectso
IK3EMIUISIPOB B
Mudp/
URL ;b P ec bubnuorpaduueckas ccpuika OHOJIHOTEKE
e (KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

IIpoxopos A, Konuk  JL -
Hudposas TpaHcopmarus.
AHanu3, TPEHJbl, MUPOBOU OIIBIT.
W3nanue BTOpOE, UCIPaBICHHOE U

momoiiHeHHOe. — M.: OO0
«KomHsroc I'pym», 2019 — 368
CTp., WL

[IpoxopoB A., JleicaueB M. -
Hayunslii penaktop mnpodeccop
Bboposkos A. ILludpoBoil 1BONHUK.
AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3nanue nepBoe, MCIpaBiIeHHOE U
gononHeHHoe. —  M.: OO0
«AnssaclIpunTy, 2020. — 401 cT1p.,
WI.

3unoBseB /1. B. IIpoektupoBanue B -
Autodesk Inventor / JI. B.
3uHoBbeB ~—  «M3parensckue
pemenus», 2015.

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

Inventor 2016. TpéxmepHoe
MOJEJIMPOBAHUE Jeranei u
BBITTOJIHEHUE AIEKTPOHHBIX

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

Kypc oOmel ¢usuku:  yueb. -
nocodue: B 5 1./ . B. CaBenbes.




N3zg. 5-e, UcIp. T. 2:
DNEeKTPUYECTBO U MarHeTU3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX HJIEMEHTOB TSt
MOJCIIMPOBAaHUSA  yCTPOMCTB U
cucteM : yueObHoe nocobue / 1O. B.

KnynnukoBa. — PocrtoB-Ha-J/loHy:
0DV, 2019. — 85 c.

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

HccnenoBanue 371€KTpOMarHUTHBIX
XapaKTePUCTHUK Tpéxa3HbIX
ACMHXPOHHBIX  JBUTATeleil B
CHCTEME aHammza  RMxprt®:
METOJINYECKUE yKa3aHUs K
7a00paTOPHBIM W MPAKTHYECKUM
paboram/ Cocr.: I'.U. IIpokodnes,
M.B Ilemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOEKTHPOBAHNE
AJIEKTPOTEXHUYECKUX  YCTPOUCTB:
METO/JI. yKa3aHus K j1a0. paboTam u
MPaKTUYECKUM 3agaHusm/ coct. .
W. TIpokodres, P.B.11lyoun

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

ABTOMAaTU3UPOBaHHBIN aHalu3
HanpsHKEHHO-/1e()OpMHUPOBAHHOT O

COCTOSIHUSA KOHCTPYKIIMH u
IIPOLIECCOB TEIII000MEHa:
Metoauueckue yKa3aHHs K

J'Ia60paTOpHBIM U HPAKTHYCCKUM

3anstusM/ coct. ['. U. Tlpokodnes.
2016

K88

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

DNEeKTPOHHBIN pecypc

ABTomaTu3zanus pacuera u 50
npoektupoBanusi poboroB u PTC:
npaktukym/ B.B. bynaros, C.C.
Tumodeer — Cnb.: I'VAIL 2019 —
97 c.
50

ABTOMaTH3aIUsl MPOEKTUPOBAHUS
Y TPOM3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsiii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
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https://lk.etu.ru/deanery#/files/all

Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX Ui OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»
URL anpec HaumenoBanue
https://lib.guap.ru Caiit 6ubimmorexu ['Y ATl
https://cals.ru [MpukinaaHas JIOTUCTUKA
solidworks.com Caiit CATIIP Solidworks

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO OOECHEeUeHUs, HCIOIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [Tepeuens nporpaMmMHOro obecredeHus

Ne i/ HanmeHnoBaHue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOIMMOCTH)
1 MynbTuMeauitHas T€KIUOHHAS ay AUTOPUS 21-18/21-21
KommnbroTepHslit Kitacc 31-04

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIHH
o0ydaromuxcs Mo AUCUUIUINHE MPUBEACH B Tadnuie 13.
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHHS MPOMEXYTOUYHOM aTTeCTAIINKI

Bu npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcox BOIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMIA O0YyJYaIONMMUCS TMPUMEHSETCS S5-0aluthbHasl IMIKaJia OIEHKUA CchOpMHPOBAHHOCTH
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET HUCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YVAIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS ¢C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKaa PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

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

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JICSITCIIbHOCThIO HAIPABJICHMS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII POTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIeCTBY HW3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GauTCHO»

— o0yuyaroluiicss yCBOMJI TOJBKO OCHOBHOM MPOrpaMMHBIN MaTtepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCS B (POPMYIMPOBAHUN BHIBOJOB M 0000IICHHUIA;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYIIECTBEHHbIE  OIMMMOKM W  HETOYHOCTU  MPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocsr (3amaun) nist sx3aMeHa mpeIcTaBlIeHbl B Taommie 15.
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Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1ay) s IK3aMeHa Kon
UHAMKATOpa

1. Posp 1 MECTO KOMIIBIOTEPHBIX TEXHOJIOTMM MCCIIE0BAaHUS U K-3.11.1
IIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3JIEIHIA

2. [Tonsitue u coctaB CAIIP I1K-3.J1.1

3. Crpykrypa CAD-cucrem I1K-3.J1.1

4, Kareropuu n «nmupamuga» CAIIP, oOMeH pe3ynbraramMu IK-3.J1.1
pabotel CAIIP pa3auvHbIX KaTErOpyuid U MPOU3BOAUTEIICH

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

6. XapakTepUCTUKH NIPOCTPAHCTBA, B KOTOPOM CO3/1at0TCA MK-3.J1.1
reomerpuyeckue Mmoaenu CAD-cucrem

7. WuTepodeiicel u padboune cpeasl noacucrem CAIIP K-3.J1.1

8. I'eomeTpuyeckoe MpoCTPaHCTBO, CUCTEMBI KOOPAUHAT U MK-3.1.1
eauHuIel u3Mepenus B noacucremax CAIIP

9. [IpoekTupoBaHue «CBEpXy BHU3» U «CHHU3Y-BBepx»: cxoacTtBo | [TK-3./1.1
U pazinyue

10. Buner uzgenuii mo 'OCT 11IK-3.]1.4

11. Kounctpykrunsie anemenTsl CAD-cuctem I[MK-3. 1.1

12. KapkacHas reomeTpruueckas MoJieib, JOCTOUHCTBA U [K-3.J1.1
HEJOCTaTKU

13. [ToBepxHOCTHAsi reoMeTpUYECKasi MOJIEb, JOCTOMHCTBA U NK-3.J1.1
HEJOCTaTKU

14. TBepnorenpHas (00beMHast) TeOMETpUYECKask MOJIENb, K-3.11.3
JOCTOMHCTBA U HEJIOCTATKH

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

16. 3amauu ¥ cpesICTBa pelaKTUPOBAHU IeTaei u cOOpoK B MK-3./1.2
CAD-cucremax

17. KonnyectBenHast u kauectBeHHas Bepupukanus B CAD- IK-3.14.3
CUCTEMax

18. ABTOMaTH3a1Ms CO3/1aHUS KOHCTPYKTOPCKUX JTOKYMEHTOB: MK-3.1.2
YepTEKHU U cuenuukanuu

19. Tunsl aHanu3a HanpspkeHHO-1eopmupoBaHHoro coctosiHus U | [1K-3.J1.3
UX XapaKTepUCTUKH

20. HanpsixkenHo-neopMupoBaHHOE COCTOSIHUE JeTallel U MK-3.1.3
cOOpOK (CXOACTBO U pa3IuyHe)

21. Tunel Moaenei, UCOIb3yEMbIE B CUCTEMAX KOHEYHO- [IK-3.1.3
aneMeHTHOro aHanusa: CAD-mozens u ujaeaan3upoBaHHas
(1CAD) mopeinb.

22. Tunel Moenel, uCTIOIb3yeMbIE B CUCTEMAX KOHEYHO- T1K-3./1.3
AJIEMEHTHOTO aHaJN3a: JUCKPETHAs MOJIETb.

23. Tunel Moaenei, UCTIOIb3yEMbIE B CUCTEMAX KOHEYHO- T1K-3./1.3
AJIEMEHTHOTO aHaJIN3a: PacyeTHAasi MOJIEIb.

24. CxoauMocTh Ipoliecca pacuera v ero poiib B BepUpHUKaLIH IK-3.11.3
pe3yJipTara

25. CerouHasi CXOIUMOCTH TIPOIIECCa U €€ POJIb B BepUPUKAIINH IK-3.1.3
pe3yJabTara

26. «MacTtepa» IpOEKTUPOBAHKS U X POJIb B IpoIIeccax IK-3.11.3
IPOCKTHUPOBAHHUS

217. «KaJbKyISTOPBD) U UX POJIb B IpOlleccax MPOSKTUPOBAHUS I1K-3.J1.6

28. TunoBble cXeMbl BEHTUIBIIMU AIEKTpoTeXHHueckux mkados. | IMK-3./1.3
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29. JlocTOMHCTBA U HEAOCTATKU BO3AYILIHOTO U KHUJIKOCTHOTO MK-3.11.3
OXJIXKJCHHS TETIJIOBBIICIIAIOMNUX KOMIIOHEHTOB
JIEKTPOTEXHUYECKUX YCTPONCTB

30. ['pannyHbIe U HaYaIbHbBIE YCIOBUS B MOJIEIIAX MPOLIECCOB IK-3./1.6
TEIUIONEpeIaun

31. Bremamit 00beM U €ro posib B MOJCIIAX TEIUIONEepeaadn U IK-3./1.3
ANIEKTPOMArHUTHOTO aHAJIN3a

32. IlenmHbIe ¥ TTOJIEBBIC MOCIIN aHAIN3a ITK-3.J1.5

33. VY cnoBus UCIIOIB30BAaHUSI METOIa MArHUTOCTATUYECKOTO [K-3.]1.3
aHaJn3a

34. VYcnoBust UCNONIb30BAaHUS METOAa TAPMOHUYECKOTO [K-3./.6
MarHMTHOT'O aHaJIn3a

35. Y cnoBus UCMONB30BaHUs METO/IA AaHATTN3a MIEPEXO0IHBIX MK-3.J1.6
MarHUTHBIX ITPOIIECCOB

36. VYcnoBust HEOOXOAMMOCTH MPUMECHEHHS IIK-3.]1.3
MHOTOIMCIUTIIIMHAPHOTO aHAIN3a TIPOIECCOB

37. Brnusinue KOHCTPYKIIMHN Ha pabOTy CXEMBI, «ITapa3UTHHIEH IK-3.11.5
napaMeTpsl

38. Cpena unTerpanus enHbiX U noseBbix moneneit (Simplorer) | ITIK-3.J1.5

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera Koz
WHIUKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM I KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O POEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KYpPCOBOH paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1si  npoBeleHMsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

. Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
HHAUKATOpa
1. | Pacnonoxwure B mMpaBWJILHOW MOCIEIOBATENILHOCTH 3Tanbl ku3zHeHHoro | [TK-3.J1.1

CoNoORrWNE

[IMKJIa U3IENTHS
[IpoexkTupoBanme
MapkeTuHr

[ToaroroBka nmpou3BOACTBA
Cuabxenue

KonTpons

[IpousBoacTBo
DKcIutyaTauus
Vrummzanms

PemoHT 1 06cinyxuBaHue
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2. |Ha pUCYHKE IIPEICTABIICHA quarpamma | I1K-3./1.4

1. IDEFO
2. IDEF1
3. IDEF3
4. IDEF5
3. | CioxHas cucTemMa He XapaKTepU3yeTcs MK-3./1.3

a) UePaAPXUYHOCTHIO

0) 1eIeHAIIPaBICHHOCTHIO
B) IMHAMHYHOCTHIO

I') HQJIE)KHOCTHIO.

4. | YcranoBure cootrBeTcTBHE Mexxay Kiaaccom CAIIP u nporpamMmoii IK-3./1.1
1. Jlerkuit a) Solidworks
2. Cpennuit 0) CATIA
3. Tsxenpiid B) AutoCAD

5. | Haiite nonsitue «Komane» Ha si3bike G-KOI MK-3.1.5

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOMMX 3Tambl (HOpMUPOBAaHMS KOMIIETEHLHUH, COAep)Karcs B
JIOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpPYyIOIMX MOPAIOK U HPOLEAYPY
IPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAaEMOCTH U IMPOMEKYTOUHOM aTTecTaluy 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus JUisi 00y9JaroIIUXCs IO OCBOCHUIO TUCITUTUIMHBI

11.1. Metoauueckune yKa3zaHus [ OOYYarOMIMXCS 10 OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWEe ydeOHOoro marepuana. HasHadeHWE COBPEMEHHOH JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO HMH(OPMAIMIO IO TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIINX
JTOCTHIKEHUI HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIUsS BBITOIHSAET METOJ0JOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U MHPOPMAITMOHHYIO0 (pyHKIMHU. JISKIUS pacKpbhIBacT MOHATHHHBINA ammapar
KOHKpPETHOW oOnacTu 3HaHUS, €€ MPOOJEeMBbI, AaeT IENbHOE NPEJCTABICHUE O JUCIUIUINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIIUILTHHAMH.

IInanupyeMsle pe3yIbTAThL IPU OCBOCHUU 00YYAIOIIUMHUCS JIEKIIHOHHOI0 MaTepHaa;
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— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LIEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPYECKON pabOTBI COBMECTHO C IIPENOAaBATEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIOOBH K TpEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— MOsBJIEHUE HEOOXOJUMOro MHTepeca, He0OX0AUMOTO Ul CaMOCTOSATEIbHOW PaboOThI;

— TIOJY4Y€HUE 3HAHMUA O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKM WU TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— Hay4YuThCsl METOIUYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJABHBIE MBICTH H
IIOJIOKECHUSA, IPUXOAUTH K KOHKDETHBIM BBIBOJAM, IIOBTOPSATh HUX B  PA3IMYHBIX
bopmyarpoBKax);

— TOJIy4eHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MTOHATHIA.

JlekuMOHHBI MaTepuall MOXET COIPOBOXKIATHCA JEMOHCTpAlUUEHd CIIAWI0OB W
UCMOJIb30BAaHUEM DPA3/aTOYHOrO MaTepuayla IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCHUIUIMHE.

11.2. Meroauueckue yka3aHus s OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX pPAadOT oOydaromuiics JODKEH YIrayOuTh WU
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKALUOHHON XapaKTEPUCTHKON 00ydaromierocs.
Beinonnenue nabopaTopHbIX paboT COCTOMT M3 SKCIEPUMEHTATIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BeinonHenue 51ab0paTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpenenseMoi ydueOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPEIIeHUE CIEAYIOINUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TpuoOpeTeHHEe HaBBIKOB MCCIEIOBAHMS IPOLIECCOB, SBJIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alusl TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKLUSX;

— ToJlyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMOM JUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajlaHue U TpeOOBaHUA K IPOBEACHHIO JTAOOPATOPHEBIX padoT

Crnucok 3amanuii npeacrasieH B m 4.4, Tabnuna 6.

[Tepen mpoBeneHneM J1abOPaTOPHBIX padOT CTYJEHT 00513aH BHUMATEIILHO 03HAKOMHUTHCS
C METOAMYECKUMH MaTepHaIaMH.

Crpykrypa u dhopma oTueTa 0 1abopaTopHO paboTe
1. TuTynbHBIHI JUCT.

2. llems paboOTEHL.

3. OCHOBHBIE TEOPETUUECKUE MOJTOKEHUSI.

4. Tlopsimok BBIOJMHEHHUsST pPabOTHI, ¢ MpeacTaBicHHEeM (opMmys, rpaduyuecKux
3aBHCUMOCTEH U CKPHHIIIOTOB.

5. BrIBOABL

TpeboBanust K 0POPMIIEHHUIO OTUYETA O JIAOOPATOPHON paboTE
Odopmiierre 1adopaTOpHOI pabOTHI BBITIOJIHIETCS B COOTBETCTBHH C TPEOOBAHUSIMHU OT/EIA
HopMatuBHOM okymenTanuu ['Y All, npeacraBinennsimu Ha caiite ['Y AIL
http://quap.ru/guap/standart/titl_main.shtml
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[Ipu HeBbIMONHEHUN TA0OPATOPHBIX pabOT B 00BEME, BBIAAHHOM IPErojaBaTelieM Ha
CEMECTp, CTYJEHT TOJIy4aeT OLIEHKY «HEYAOBJIETBOPUTEIBHO» MPU  IPOXOKIECHUU
MIPOMEXKYTOUYHOM aTTECTALIUH.

11.3. Meroauueckue ykazaHus JUIsi 0OyYarONIMXCs M0 MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpErojaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHUSI CaMOCTOSITENBHONH paboTh, Y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBbIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUU, 00ECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepUallaMK,  HalpaBJSIONIMMU  CAMOCTOSITENILHYKO — paboTy
00yyJaroumxcsi, siBJISI0TCS

—  y4eOHO-METOJINYCCKUI MaTepHall IO JUCIUILIHHE.

11.4. Metoauueckue ykKa3aHusl JUIsi OOy4aroUIMXcs IO IPOXOXKICHUIO TEKYILEro
KOHTpOJI yCIIEBAEMOCTHU

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IMPEIyCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOTO B TE€UEHHE CEMECTpa C IIeNIbI0 OI[CHUBAHHS XO0Jla OCBOCHUS
JUCIUIINHBL.

Texymuil KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS HA IMPAKTUYECKHUX 3aHATUAX B YCTHOM
dopmare.

Pe3ynbraThl TEKyIIero KOHTPOJS COOOIIAIOTCS CTyJEHTaM HENOCPEJCTBEHHO Ha
CJIEIYIOIEM 3aHATUH.

PesynpTaTel TEKyLIEro KOHTPOJIA YCIIEBAEMOCTH YYHUTBHIBAIOTCA IIPU IPOBEIACHHUU
IPOMEXYTOUHOHN aTTectauuu. [Ipu HEMPOXOXKAEHWU TEKYIIEro KOHTPOJS CTYIEHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEILHOY.

11.5. Meroauueckue yka3zaHus Uil OOyYaroIUMXcs MO MPOXOXKAECHUIO MPOMEKYTOYHON
aTTecTaluu

IIpomexyTouHass arrecranus IPOBOJUTCS IO pe3yibTaraM TEKYLIETO KOHTPOJI
yCIIEBAEMOCTH.

IIpomexxyTounass  arrectansi  OOydyaloOIIMXCsl  NpeJyCMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nucuuiuiiHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHWM, MOJyYeHHBIX OOydJalouMMcs B Ipoliecce
M3YYEeHUs BCe NUCIUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITEIbHOM pabOThl, CIOCOOHOCTH
IPUMEHATh HUX Ul PEIICHHs NPAKTUYECKUX 3a4ad. DK3aMEH, Kak IPaBUJIO, NPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOW CECCHMM M 3aBEpIIAETCA AaTTECTAlMOHHOW OLEHKOM «OTIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

Cucrema OILEHOK MpH MPOBEIECHUU IMPOMEKYTOUYHOW aTTeCTAllMU OCYIIECTBISETCS B
cooTBeTcTBUM C TpeboBanusiMu Ilonoxkenuit «O TekylieM KOHTpOJE YCHEBAaeMOCTH H
MPOMEXYTOUHOHN arrectanuu cryfeHToB ['YAIIL, oOydarommuxcst mo mporpamMmmam BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBONM CHCTEME OIICHKH KayecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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