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Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[IporpamMmy coctaBui

J011., K.T.H. B.II. Ky3bMeHKO
(1OMKHOCTD, y4. CTEIEHb, (moamnucek, nata) (MHULIHATBI, (haMUITHS)
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K.T.H.,JIOII. C.B. Conénsnrit
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CT. IPENOJABATEIb H.B. PemerHrnkoBa
(TOJKHOCTD, y4. CTETICHb, (moamuck, nata) (vHULIMATBI, (aMUITHS)
3BaHUE)



AHHOTaNINA

Hucuunnuna «MopaenupoBaHue M ONTUMHU3ALMSA B 3JICKTPOIHEPreTHKE» BXOAMUT B
o0pa3oBaTeNbHYI0 MPOTpaMMy BBICHIETO 00Opa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HanpasiieHuto noaArotoBku 13.03.02 «DnekTposHepreTHKa U AJIEKTPOTEXHUKa» HAPaBIEHHOCTH
«ludposas snepreruxay. JucuummmHa peanmsyercs Kaheapoi «Ne32y.

JucuumniuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUU  O0OydaromuMmcs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HaIpaBlieHa Ha YriyOleHHOe (OPMHPOBAHUE CIEAYIOLINX
KOMIIETECHIINH .

I[IK-2  «CnocoGeH  ydacTBOBaTh B  HAy4YHBIX  HCCIEJOBAaHUSAX  OOBEKTOB
npodecCuOHANBbHOM e TEIIbHOCTI

[1K-3 «Cnoco0OeH npuHUMAaTh yyacTre B IPOCKTHPOBAHUU OOBEKTOB MPOPECCHOHATHHON
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMeM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUEI

Copep:xaHue TUCIUILUIMHBI OXBaThIBAE€T KPYT BOMPOCOB, CBSI3aHHBIX C MOJIEIUPOBAHUEM
IIPOLIECCOB U OOBEKTOB 3JIEKTPOIHEPIrEeTUKE C LENbI0 00ECIEeUEHHUs] ONTHUMM3ALMK Padounx
MIPOLIECCOB.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
y4eOHOro Inpoiiecca: 1adopaTopHbie paboThl, CAMOCTOSITENbHAS Pa00Ta 00yUarOIIErocs.

[IporpaMMoil IUCHUIUIMHBI TPESYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OOmas TpyI0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISICT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

SA3bIK 00yUeHUs 110 AUCIUTUITMHE KPYCCKUM»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

dopmupoBanue y o0yyaroumxcs npoeccuoHaIbHbIX 3HAaHU U YMEHUI B COOTBETCTBUU
¢ ®I'OC BO c¢ yderom npUMEHEHHUs COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB MOJICTUPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3paboTKy ONTHMAaJbHBIX
CUCTEM YIPaBJICHUS U QYHKIIMOHUPOBAHUS CIOKHBIX TEXHHUYECKUX MPOIIECCOB B 00OPYI0BAaHUHU
U CHCTeMax »dJIEKTPOIHEPreTUYecKo orpaciu./[ucCUMIIMHA BXOAMT B COCTaB 4YacTu,
dbopMupyeMoil ydaCTHHKaMH 0Opa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHON MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JucumnnmnHa sBisercss (aKyJIbTaTUBHOW AMCUMIUIMHOW TIO  HANpaBJICHHUIO
00pasoBarenbHOM ITporpamMMsI Beiciiero oopasoanus (ganee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYYCHUS 1O AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMU. KOMIEeTeHIMU U UHIUKATOPBI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konn Konx n HanMeHOBaHME NHIMKATOPA JOCTUKEHUS
HaVMEHOBAHUE

KOMIICTCHII N KOMIICTCHII NN
KOMIICTCHIIU

ITK-2 Cnocoben
y4acTBOBaTh B
HaYyYHBIX [1K-2./1.4 ucronas3yeT COOTBETCTBYIOIIEE
UCCIIEIOBAaHMSIX IporpaMMHoe odecrieueHue i opopmieHus
00BEKTOB Pe3yNbTaTOB HAyYHO-UCCIIEOBATEIbCKUX padoT
npodeccuoHaNbHOM
JIeSITeTIbHOCTH

[Tpodeccuonanbubie
KOMITETCHIIH

ITK-3 Criocoben
[IPUHUMATDH y4acTHe
B IIPOEKTUPOBAHUH
00BEKTOB
npodeccuonanbHoit | [TK-3./1.3 ucnons3yet cpeacra
[TpodeccuonanbHble | 1€ATEIHHOCTH B aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHUS JIIS
KOMIIETEHIINH COOTBETCTBHH C oopmienus paboyeil JOKyMEHTaIUH OOBEKTOB
TEXHUYECKUM npoeccnoHalIbHOM 1eATeNbHOCTH

3aJJaHUEM U
HOpPMaTUBHO-
TEXHUYECKON
JIOKYMEHTaluen

2. Mecro nuctuIuInHb B cTpykType OIT

JucuumnirHa MokeT 6a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TACIHILIH:

— «OHepreTuyeckas MEKTPOHUKAY,

— «DIEKTPpUYECKHE CHCTEMBI U CETH,

— «O0uas sHepreTuKa»

3HaHMs, MOJIyYEHHbIE NpPU H3YYEHMM MaTepuaja JaHHOW IJUCHUIUIMHBL, UMEIT Kak
CaMOCTOSITEJIBHOE 3HAYECHHE, TAK M BCIIOMOTaTENbHOE MCIOIb30BAaHUE IPU IPOXOXKACHUU
IPOM3BOJICTBEHHOMN MPENIUINIOMHON MPAKTUKH U MOJATOTOBKE BBITYCKHOW KBaTU(UKAIIMOHHON
paboThI, U U3YYEHUN APYTHX AUCLHUILINH:

— «MaremaTH4ecKre METOIbI HCCICTOBAHUAY,
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— «OCHOBEI PEICHHON 3aIIUTE 1 ABTOMATUKH),
— «DIEKTPOCHAOKECHHEY .

3. O0BeM U TPYJ0EMKOCTh AUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 10 CeMeCTpaMm) MPEICTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoii N002Z0MO6KU 17 17
AyoumopHusie 3anamus, BCETo vac. 17 17

B TOM YHCJIC:

nexuuu (JI), (gac)

npakTudeckue/cemunapckue 3anatus  (I13),
(dac)

nabopaTtopHbie paboTsl (JIP), (uac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (dac) 55 55
Buo npomesxcymounoit ammecmayuu:. 3a4er, Tndd

mudd. 3auer, sx3ameH (3auer, Judd. 3auy, ' Hudd. 3au.
D3, ) 3au.

[IpuMeyanue: *~ KaHIUAATCKUN DK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUTUIMHEI IO pa3ieiaM 1 BUAaM 3aHATHM.
Pa3nensbl, TeMbl AUCHUILTUHBI U UX TPYJAOEMKOCTh IPUBEICHBI B Ta0uIie 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3nensl, TEMBI TUCIIATUIMHEI (qac) (C3) (qac) (qac) | (wac)

Cemectp 7

Paznen 1. Benenue B MoaenupoBanue paboTh
HHEPreTUUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.1. Crioco6b1 MOIETMPOBAHUS PAOOTHI
HHEPreTUUECKUX 0OBEKTOB U MPOIIECCOB.

Tema 1.2. Metoapl, npUMeEHsIEMBIE B IOCTPOCHUH
MaTeMaTUUECKUX MOJEIEH.

Tema 1.3. IIporpaMmbl TMHAMHUYECKOTO
moaenupoBanus MatLab, SiminTech.

Tema 1.4. Ucnions3oBaHue SI36IKOB
IPOrpaMMHUPOBAHUS B MOJIETTMPOBAHUHU.




Paznen 2. MaremaTH4yecKHe MOJIEIN OIUCAHUS
paboThl OOBEKTOB U MPOIIECCOB
AJIEKTPOIHEPIETUKHU.

Tema 2.1. OcHOBHBIE MOJI€NIU, IPUMEHSEMbBIC B
AJIEKTPOIHEPIETHKE.

Tema 2.2. [TocTpoeHne MaTreMaTUHYECKON MOICIIH
pabOThI PHEPreTUYECKOTO OOBEKTA.

Tewma 2.3. KimroueBble 0COOEHHOCTH M Pa3J My B
ONUCaHUU PabOThI FHEPTETUUECKUX MPOIECCOB U
00BEKTOB.

Paznen 3. Iloctpoenue mojenei SHEPreTHIeCKUX
00BEKTOB C UCIIOJIB30BAHUEM ITPOrpPaMM
JTUHAMHUYECKOT0 MOJEITUPOBAHUS U SI3bIKOB
IPOrPaMMHUPOBAHUS.

Tewma 3.1. Iloctpoennem Mozeneit
SHEPreTHUeCKNX 00BEKTOB U MPOIIECCOB B
MatLab u SiminTech.

Tema 3.2. Hactpoiika mOCTpOCHHOM
MaTeMaTU4YeCKOW MOJCIIA OMUCAHUs PAOOThI
SHEPreTUYECKHUX MPOIECCOB B MIPOrpaMMax
JTUHAMHUYECKOTO MOJICITUPOBAHHS.

Tema 3.3. Mcrnions30BaHue s3bIKka
nporpamMupoBanus Python B MoieinpoBaHum
JIEKTPOIHEPreTUUECKUX MPOIIECCOB.

Paznen 4. Ontumusanus paboThl SHEPTETHUYECKUX
00BEKTOB WJIM TIPOIIECCOB Ha OCHOBE Pe3yIbTaTOB
MOJICIIUPOBAHUS.

Tema 4.1. OcHOBHBIE CITOCOOBLI OIITUMHU3AIUH
paboTHI YHEPTETUUECKUX OOBEKTOB WIIH
MPOLIECCOB.

Tema 4.2. 3aBHCUMOCTb TEXHHYECKUX H
HKOHOMUYECKUX MMapaMeTPOB MOJEIUPYEMBIX
MIPOIIECCOB.

Tema 4.3. [Ipumep onTumMuzanuu padboThI
YHEPTreTUUECKUX 0OBEKTOB HAa OCHOBE
CTOXaCTHYECKON MOJICIIH.

Htoro B cemectpe: 17 55

Hroro 0 0 17 0 55

IIpakTrueckass IOATOTOBKA  3aKJIOYAaETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHUH
o0ydJalolmuMuUCs  OINpeNeJeHHbIX  TPYIOBBIX  (yHKIMHA,  CBSI3aHHBIX C  Oyn;yuiei
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATHH.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuUIIE 4.

Ta6mmma 4 — ComepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u conepxanue pa3fesoB U TeM JEKIIMOHHBIX 3aHATUN

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHIA U X TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | Tpya0eMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHUH U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHAITHS U UX TPYJIOEMKOCTh
W3 sux Ne
No HammenoBanue 1a60paTopHEIX padot TpyaoeMKoCTh, | MpakTUUYECKO# | pa3merna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 Hccnenosanue BAUSHAS HOMUHAJIBHOTO 4 1
YPOBHS HANPsDKEHUS HA pa3Mep U CTOUMOCTh
AJICKTPOJIBUTaTeICH
2 Tomnonorust cxeM ¥ YpOBHU HalpsKEHUs 4 2
3 AHaNM3 CTOUMOCTH PHEPTUU IS 4 3
OKEaHMYECKHX M PEYHBIX TYpOUH
4 AHaJIN3 MArHUTHOTO TOJS AIEKTPUUECKON 5 4
MAIIIHHBI
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUIXcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuIe 7.

Tabnuna 7 — Buabl caMoCcToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

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

W3yueHne TeopeTuyecKoro Marepuasia

25 25
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyuemMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamraee 3ananue ([13) 10 10




Kontposbusie pabotsl 3a04HukoB (KP3)

[ToaroroBka K MpoOMEXKyTOUHOM

arrecraumu (I1A) 20 20

Bcero: 55 55

5. IlepeyeHpb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITENIbHOW Pa0OThI 00YYAIOMIMXCSI IO TUCIMILTHHE (MOJIYIIO)

Y4eOHO-METOAMUECKUE MaTepHAlbl Il CAMOCTOSATEIHHOW PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3JAHUN
[lepedyeHpb nevaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEeH B TadmuIe 8.
Tabnuua 8— IlepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P cc bubnuorpapuyeckas ccpuika OUOIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

MonenupoBaHue pexxuMOB pabOThI -
AIEKTPOIHEPTETUUECKUX CUCTEM: YUeOHOE
nocooue / U.A. Myparaes, '.A. Mypartacsa,
H.A. Apocnasckuii, P.I'. Xy3sames, M.I1.
['opstueB.-Kazanb: M3a-Bo otnen KI'DY,
2019. - 9%4 c.

MonenupoBaHHe B 3JIEKTPOIHEPTETHUKE: -
yaebHoe mocodue / A.®. Illaranos, U.H.
Bopornukos, M.A. Macrenanenko, 1.K.
[apunos, C.B. AHukyes. — CtaBponosis:
N3n-Bo AI'PYC CraB-koro arpapHoro yH-Ta,
2014. - 140 c.

Marematrnueckoe MOAEITUPOBAHUE PEKUMOB -
paboThI AIEKTPOIHEPTETUUECKUX CUCTEM /
B.H. Koncrautunos — Ka3anb: U3n-Bo oTnen
KI'DVY 2014. - 148 c.

HccnenoBanue u MOAECTUPOBaHHE -
3JIEKTpO3HEpreTudeckux cucrem: JILA.
Bnankas, H.I'. CemenoBa — OpenOypr:
OpenOyprckuit roc. yH-T. — Openoypr; 2018.
—-40c

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTn « THTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn «MHTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec Haumenosanmue
https://lib.guap.ru/jirbis2/index.php OnexrponHas oubnmoreka 'Y AIT
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https://driveconstructor.com/applications/wind | DnekTpoHHBI pecypc MOACTUPOBAHHS PAOOTHI
arraparoB

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TpOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MPOoIEcca [0 JUCLUILIHHE.
[Tepeuens nCmoNIb3yeMoOro NporpaMMHOTO oOectieueHus npeacTasieH B Tadbmuie 10.

Tabmuna 10— [TepeueHr nporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue
1 Matlab
2 SmathStudio
8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu

OCYIIIECTBIICHIUH 00pPa30BaTEIBHOTO MPOIIECCa MO JUCIUTUIMHE
[lepeuens WMCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabimue 11.

Tabmmna 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuaiabHO-TeXHHYECKas 0a3a
CocTaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW I  OCYIICCTBIICHUS
00pa30oBaTeNbHOTO MpoIiecca Mo TUCIUIUIHHE, TPeCTaBieH B Tabnuel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH)
1 MynbTUMeanitHAs TEKUUOHHAS ay AUTOPUS 31-04
5 IlepconanbHbIE KOMIBIOTEPSHI € IPeNyCTaHOBIEHHBIM [10 31-04
Matlab, SmathStudio u gocTynoM B MHTEpHET

10. OmeHo4HBIE CpeICTBA IS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHH
10.1. CocTaB OIEHOYHBIX CPEACTBAJS TPOBEACHHS TMPOMEKYTOYHOW aTTecTaluu
00yJaroIuXcsl 1Mo JTUCIUTUINHE TPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JUIsl MPOBEACHUS TPOMEKYTOUYHOM aTTeCTaIluu

Bug npoMeXKyTOYHOM aTrTecTauu ITepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecThr;

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyYalONIMMHUCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMITETCHIIUI
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO TPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MTOJOKEHUS C MPAKTUYECKOMN
JIeATEeITILHOCTBIO HAIIPABIICHNUS,
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TpPaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTypHl;
«XODOLLIOY» — HE J0IYCKAeT CYIIECTBEHHbBIX HETOYHOCTEN;
P — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIQJICET CUCTEMOM CIIeIIUAIN3MPOBAHHBIX MOHSITHH.
— o0yuyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYIIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJHBKO OCHOBHOMU
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCIIBITBIBACT 3aTPyJHEHUS B MPAKTUUYECKOM IPUMEHEHUM 3HAHUI
«3aYTEHO)
HaIlpaBJICHUS;
— cl1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIEHUI;
— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyaronuiicss He YCBOWJI 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
MaTrepuana;
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MIpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB M O00OIICHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTEPHAIBI.
Bompocs (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Ta0uie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n/mt Ilepedenp BonpocoB (3a7au) i SK3aMeHa Koz
UHJIMKaTopa
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) mis qudd. 3auera npeacTaBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nms audd. 3adera
Ne i/t [Tepedens BompocoB (3amau) 1t audd. 3auera Kon
UHJIMKaTopa
1. Yro takoe gu3nueckas ¥ MaTeMaTH4eCKas MOJIENH, [K-2.]1.4
KaKOBa WX CBSI3b B MOJACITHPOBAHUN?
2.  Kakue oCHOBHbIE METOBI MOACTUPOBAHUS
HCIOJIb3YIOTCS B AJIEKTPOIHEPTETUKE, B YEM UX
ocobeHHoCTH?
3.  Onummute npouecc GopMUPOBAHUS MOIEITH
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ANEKTPOIHEPTETUYECKOTO 000PYIOBAHUS HA IPHUMEPE
ANEKTPUYECKON aCHHXPOHHOW MaIIMHBI.

4. Kaxkue maHHbBIE U TapaMeTPbl HEOOXOTUMBI JISI
MOJIETTUPOBAHUS AJIEKTPOIHEPTETUUECKUX MTPOLIECCOB?

5. OnummTe B 4eM 3aKJIIOUACTCS 3a/1a4d ONTUMHU3ALIMHI
paboTel Mojenen?

6. Kaxkue MeToapl ONTUMU3ANNUN TPUMEHSFOTCS TS
MOBBIICHUS 2P (HEKTUBHOCTH pabOThI SHEPTETUUSCKHUX
00BEKTOB?

7. Kak anropuTmbl ONTUMH3ALMH [TIOMOTAIOT B
yIPaBICHUH JIEKTPOIHEPTETHICCKUMH CUCTEMAMU?

8.  Kaxk metoasl MoenrpoBaHus IOMOTAOT B pa3paboTke
ONTUMAJIFHBIX CHCTEM YIIPABJICHHS SHEPrOCHCTEMaMu ?

9. Kakue MeToasl MOJICTUPOBAHUS PUMEHSIOTCS MTPU
OIMCAHUS TIEPEXOTHBIX TIPOIECCOB, B YEM UX
0COOEHHOCTH?

10.  OnwumuTe 3aBUCUMOCTh MEXKITY TEXHUYECKHUMHU U K-3.11.3
SKOHOMHMYECKUMU NapaMeTpaMH MOJAETUPYEMBIX
MIPOIIECCOB JICKTPOIHEPTETHKH.

11.  Kakue 4ynclieHHbIE METO/IbI UCIIOJIB3YIOTCS MIPU
MMOCTPOCHUH MaTEMATHYCCKUX MOJIEeh?

12.  Kakue ypoBHM MaTeMaTHYECKUX MOJIEJIeH
CYILIECTBYIOT, B U€M UX OCOOCHHOCTH?

13. Kakue kiro4eBbie mapaMeTpbl HEOOXOIUMBI JIJIS
MOCTPOEHUSI MOJIeH TpanchopmaTopa?

14.  Yto0 Takoe YMCIEHHbIE METO/Ibl MATEMAaTUYECKOTO
MOJIETTUPOBAHUS?

15. Onummre 0cCOOEHHOCTH MPUMEHEHUS SI3bIKa
nporpammupoBanus Python B MoenupoBanuu
MIPOLIECCOB JEKTPOIHEPTETHKH.

16. B 4eM 0COOCHHOCTH MOJIeNIel Ha MUKPOYPOBHE?

17. B 4eM 0COOEHHOCTH MOJIENE Ha MaKpOypOBHE?

18. B 4eM 0COOCHHOCTH MOJIENICH Ha METaypOBHE?

19. B ugewm 3axirouaeTcs GU3NYECKUN CMBICI ITapaMeTpOB
CXeMBbI 3amelieHus Tpanchopmaropa?

20.  Kakum 00pa3oM MoJIeTHpOBAHHUE IIOMOTAET
MIPOTHO3UPOBATH HATPY3KY Ha DIIEKTPOCETH?

[lepeuenr TeM nais KypcOBOTO TMPOEKTHUPOBAHUS/BBHIIIONHEHUS KYpCOBOW pabOTHhI
MpeJICTaBIeHbI B Ta0mwmie 17.
Tabauna 17 — IlepeyeHb TeM Uit KYPCOBOTIO IPOEKTHPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No i/t

KYpPCOBOM paboThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s nmpoBeneHuss INPOMEKYTOYHOM aTTECTAllMM B  BHJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmIe 18.

Ta6mmma 18 — [IpumepHbIii TepedeHb BONPOCOB ISl TECTOB

. Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHJIUKaToOpa
1. Kakas nporpaMma 4amie BCEro MCIOJIb3YETCs JJII MOACIHUPOBAHUS 11IK-2.]1.4
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pPabOThI ANEKTPOIHEPIETUUECKUX CUCTEM?

a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

2. Kakue QakTopsl ciaelyeT yUuThIBaTh OPU MOJICTHUPOBAHUU
DHEPreTUYECKUX CETeH JJIs ONTUMH3AINN?

a) TobKO TEKYIIYIO0 CE30HHYIO Harpy3Ky Ha S3HEPrOCUCTEMY

b) 'eorpaduueckoe pacroioKEHNUE CETH U KIIMMATUYECKIE YCITOBHSI
¢) Crapenue 000py10BaHUS U €r0 TEXHUYECKOE COCTOSHUE

d) [IporHo3 u3meHeHwuit B HOTPEeOICHUH U TapUBHOU CTPYKTYpE

3. ConocTaBbTe TUIBI YHEPTOCUCTEM C UX XAPAKTECPUCTUKAMH.

1) LlenTpanu3oBaHHbIE CUCTEMBI:

2) JleleHTpaiu30BaHHbBIE CUCTEMBI:

a) Bricokast HaJIe)KHOCTb,

b) 'nGkocTb,

c¢) Beicokue 3aTpaTsl Ha HHPPACTPYKTYPY,

d) JlokaneHOE yripaBiieHHE,

e) MacmrabupyemocTsb,

f) 3aBUCUMOCTH OT LIEHTPATBHOTO YIIPABICHHUS

4. CocTaBbTe IPaBUIBHYIO MOCIEI0BATEIILHOCTD 3TANOB Pa3pabOTKH
MOJIENIA YHEPTOCUCTEMBI:

a) Pa3zpaboTtka monenun

b) AHanu3 maHHBIX

c) Coop maHHBIX

d) [Ipumenenune Moaemu

e) Banunanus moaenu

5. Kak BimsieT onTUMH3anus JIeKTPOCeTel Ha CHIDKEHHUE 3aTpaT B
JIIEKTPOIHEPIETUKE?

6. Kakoe u3 nepeurclIeHHOr0 IPOrpaMMHOE obecrieueHre Haubolee
YacTO MCIOJB3YETCS I CO3AaHUs YePTSIKEH M IPOCKTUPOBAHUS
HHXXCHCPHBIX 00beKkTOB B Poccun?

a) NanoCAD
b) Adobe Illustrator
c) QCAD

d) Final Cut Pro

7. Kakue mmapaMerTpsl CIeayeT VUYUTBIBATE OPpU ucnoib3oBanuu CAD-

OPOrpamMM JUIsl IPOSKTHPOBAHHS HHKEHEPHBIX OOBEKTOB?
a) Torpko pazMepsl 0OHEKTOB

b) Marepuainbl 1 UX CBOICTBa

¢) CooTBeTCTBHE HOPMATUBHO-TEXHUIECKOM JOKYMEHTAIMH
d) Bce nepeuncieHHbIe TapaMeTpsl

8. COHOCTaBLTe IIpOorpaMMHOC O6CC1’[C‘-ICHI/IC C UX d)VHKI_II/DIMI/I.
1. Scilab
2. RStudio

a) CraTucTUyecKuil aHalnu3 JaHHBIX
b) MonenupoBaHue ¥ CUMYJISIIANA
c¢) [loaroroBka npe3entanuit

d) TekcToBBIN penakTop

TK-3.]1.3
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9. ConoctaBseTe CAD-IIpOorpaMMBEL C KX BO3MOKHOCTIMH.
1. NanoCAD:
2. FreeCAD:

a) [Togroroska 2D uepTtexeit

b) 3D mMoaenupoBaHue U CUMYJIISIIAN
c¢) PenaktupoBanue Buaeo

d) TekcroBblil pegakTop

10. YcTaHoBUTE NpaBUIbHYIO OCJIEI0OBATEILHOCTD 3TANOB
IIPOEKTUPOBAHMS MHKEHEPHOT0 00beKTa ¢ ucnoib3oBanueM CAD-
[IPOrPaMM.

a) Coznganue 3D monenu

b) PazpaboTka TeXHHYECKOTO 3aaHus

¢) [loaroroBka pabounx yeprexen

d) Bepudukanus moaenu

11. Kak ucnonb3oBanue CAD-niporpaMm BIHSIET HA MPOIECC
MIPOEKTUPOBaHUS U OGOPMIICHUS TOKYMEHTALIUU ?

[Tpumeuanue:

3amanre 1 THMa ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX MPEIJIOKECHHBIX U
00oCcHOBaHHEM BbIOODA:

[TomHOE COoBMazieHNE C BEPHBIM OTBETOM — | OaJu.

Hesepuslit oTBeT miu ero orcyTcTBUe — () 0aoB.

3amanre 2 THMAa C BBHIOOPOM HECKOJBKHUX BAapHAHTOB OTBETA M3 MPEIUIOKCHHBIX H
pa3BepHYTHIM 000CHOBaHUEM BHIOOpA:

[TonHOE coBNaieHUe ¢ BEPHBIM OTBETOM 1 Oaint.

OTCyTCTBHE MUHMMYM OJHOTO TPABUIIBHO OTBETA WIJIM MOJHOE OTCYTCTBYeT oTBeTa — 0
0aJIoB.

3agaHue 3 TUIA Ha YCTAHOBJIEHUE COOTBETCTBUS:
[TommHOE CoBMaZieHHEe C BEPHBIM OTBETOM - | Gai.
HeBepHoe comocraBieHrne 0TBETOB WJIM OTCYTCTBHE oTBeTa — () 6aIjIoB.

3agaHue 4 TUMA HA YCTAHOBJIEHHUE MTOCIIEI0BATEIbHOCTH
[TonHOE MpaBMIIBHOE COBIMAJICHUE OYEPETHOCTH OTBETOB - 1 Oanom
Hapymienne npaBmiibHOTO OpsiAKa OTBETOB WIIM OTCYTCTBHE OoTBeTa — () Oaiios.

3ajaHue 5 TuIa ¢ pa3BepHYTHIM OTBETOM:

[TpaBUIIbHBII OTBET 3a 3aJjaHKe OIlEHUBaeTCs - 3 Oaa.

Ecnu nonymiena ojHa ommmbka \ HETOYHOCTH \ OTBET MPaBHIIbHBINA, HO HE MOJHBIN - 1
Oann.

Ecmu pomymeno 6Gomee 1 ommOku \ oTBeT HempaBwibHBIA \ oTBeT OTCyTCTByeT — 0
0asoB.
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[lepeyeHb TeM KOHTPOJIBHBIX paOOT MO JMCIUILUIMHE OOYYaIONIMXCS 3a09HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PaObOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, coJepxkarcsi B
JOKaJIbHBIX HOpMaTuBHbIX akrtax [VYAII, pernmamMeHTUPYIOIHUX MOPSAOK U INPOUEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluu O0ydaromuxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIHUIIIIMHBI

11.1. Metoauueckue ykazaHUs A7 OOYYalOIIMXCSl MO BBINOJHEHHIO J1a0OpATOPHBIX
pabor.

B xozme BbIMONHEHHs J1a0OpPAaTOPHBIX pabOT oOOyyaroIMiCs JOJDKEH YIriayOuTbh U
3aKpenuTh 3HAHWS, MPAKTHYECKUE HABBIKH, OBJAJIETh COBPEMEHHOM METOAMKONW M TEXHHKON
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTepUCTUKOW OO0ydYaromerocs.
BrinonHenue n1abopaTopHbIX pabdOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUI.

Boinonnenue nabopaTopHbIX pabOT 0OydaromUMCS SIBISETCS HEOThEMJIEMOH YacTbiO
U3yYeHHUs] JUCHMIUIMHBI, OIpeneIsieMOi ydeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0OecreunBaroIMM pelIeHre CIETYIOINUX OCHOBHBIX 33a4 00y4arolerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUIHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3alUsl TEOPEeTHUECKUX 3HaHUM, MOJYYEHHBIX Ha
JEKITHSIX;

— TOJy4YeHHe HOBOM MH(POpPMAIMH 110 U3y4aeMOW JUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3amanie 1 TpeOOBaHMS K ITPOBEIEHUIO JA00PATOPHEIX padoT

JlaboparopHas padora Nel MccnenoBanue BIUSHUS HOMHHAIBHOTO VPOBHS HAPSDKEHUS
Ha pa3Mep ¥ CTOUMOCTB BJIEKTPOABUTATENIEH

[{enb pabOTHI: MPOM3BECTH MCCICIOBAHUE BIUSHUS HOMHHAIBLHOTO YPOBHS HAIPSDKCHUSI
Ha pa3Mep U CTOMMOCTh DJIEKTPOJBHUTATENeH, paboTasi ¢ CHCTEMOM, COCTOSIIEH U3 JBUTATENs U
peoOpa3oBaTessi YaCTOTHI.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

BapuanTtsl napameTpoB Hacoca:

1. Harop 200 M, pacxon 85 n/c, KITJI 85%, HomuHansHas yactora BpameHnus 2950
00/MuH;

2. Hanop 200 M, pacxon 145 n/c, KII/] 85%, noMunanbHas yactora BpauieHus 2950
00/MUH;

3. Hanop 200 M, pacxon 200 n/c, KI1/] 85%, nomunanbHas yactora Bpamierus 2950
00/MUH.
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7.
8.

OTKpBITH BEO BEPCUIO TIPOTPAMMBI JUISI KOMITBIOTEPHOTO MOJICTHPOBAHUS U BHIOPATH
pasznen «Hacocer» (PUMP);

CocTaBUTh B Ccpejic MOJCIHPOBAHUS MPEACTABICHHYIO 3aJaHHEM MPUHIUITUAIBHYIO
CXEMY;

OcCyIecTBUTh BBIOOP THIA CXEMBl «IEHTPOOCIKHBII», HACTPOUTH MapaMeTPhI
COTJIACHO BapuaHTy, 3aJaHHOMY paboTOH;

Beiopats Tanm gBurarens SCIM, oxnaxnenue na 1C411, knmace sddexTuBHOCTH Ha
IE3, 3amuTy IP21,;

JlJis Ka)Xa0ro BapHaHTa CIPOCKTUPOBATH CHCTEMY MPUBOJAA C YYETOM HAMPSIKEHUS
MaluHbl B npeodpasoparens pasHomy 400 B, 3atem yBenuuuts 10 690 B, 3300B u
6000 B.

[Tocrne kaxIoro skcrepuMeHTa 3aUKCHpPOBaTh MapaMeTpbl MOUIHOCTH, Beca H
CTOMMOCTH JIBUTATEJISI.

[IpousBecTr aHaaN3 NOMYYEHHBIX PE3yIbTATOB.

CocTaBUTh OTYET U BBIBOJ] O PAaOOTE UCITOJIB3YSI TUArpaMMbl U TPapUKH.

['TY6emuTech, uTo TN MamIUHbI, KiIace d3PPEKTUBHOCTH, OXJIAKICHHE, KIIACC 3alUThl 1
JIpyTHUE IIapaMeTphl, 38 UCKIIOUYECHUEM HAIIPSKEHUSA U MOLIHOCTH, OJMHAKOBBI I BCEX CIIy4acB

Pucynok 1. [IpunnunuanpHas cxema Hacoca

PucyHnok 2. 3agaHHble TapaMeTpbl COOpaHHON MPUHIMITHAIBHON CXEMBI
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Pucynox 3. I'paduk 3aBUCUMOCTH CKOPOCTH OT KPYTSIIETO0 MOMEHTA
Cucrtema

Llena, EUR: 177711

3hdhekTUBHOCTD 8298
npyY HOMUHaNbHON
Harpyske:

3dhdekTUBHOCTD 8287
npu Harpyske
75%:

3thdekTUBHOCTD 81.32
npu Harpyske

50%:

SthdekTUBHOCTD 7667
npu Harpyske

25%:

O6bem, M3: 422

3aHuMmaemMan 6.63
nnowanb, M2:

Macca, kr: 6777

PI/ICYHOK 4, HpHMep PE3YJIbTAaTOB MOACITIUPOBAHUA pa6OTBI CHpOCKTHpOBaHHOﬁ CHUCTCMBI

Ha6opaTopHa${ pa60Ta No2 Tonosorus cxeM ¥ YPOBHH HAIIPSIKESHHS

[lenb paboOThl: MPOM3BECTH pEIIEHUE 33aJaud MOJAEPHHM3AIMK HACOCOB C JIPOCCEBLHOU
SaCHOHKOI\/’I, IMPpUBOJUMEBIX B )ICP'ICTBHG ABUTATCIIIMU  C TOpPsSAMBIM ITIYCKOM, J0 CHCTEM C
perynupyemoii ckopoctbio ¢ ITH u 6e3 npocceneii.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

BapuanTsl napameTpoB Hacoca:
1. Harop 210 M, pacxox 200 n/c, KI1J] 85%, HoMmuHaneHas yactora BpameHus 1450
00/MuH, MomHocTh 0,5 MBT;
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2.

Hanop 210 M, pacxon 400 n/c, KI1/] 85%, nomunanbHas yacrtora BpameHus 1450

00/MuH, MomHOCTE 1 MBT;

3.

Hanop 420 M, pacxon 400 n/c, KI1/] 85%, nomunanbHas yactora Bpamienus 1450

00/MuH, MOIIHOCTH 2 MBT;

4.

nHanop 800 M, pacxon 500 n/c, KII/] 85%, nomunanbHas yactora Bpamienus 1450

00/MHH, MOIIHOCTE 5 MBT.

1.

8.

9.

OTKpBITH BeO BEPCHUIO MPOTPAMMBI I KOMIIBIOTEPHOTO MOJICTIMPOBAHUS U BHIOpPATH
pasnen «Tpancmuccus ¢ moHmkaromuMm Hacocom» (Drive train with voltage step
down);

CocTaBuTh B cpelie MOJEIUPOBAHUS IIPEICTABICHHYIO 3aJaHUEM MPUHLUIHAIBHYIO
cxemy,

OcymiecTBUTh BBIOOP THMA CXEMbl «IEHTPOOEKHBIN», HACTPOUTH IApaMeTphl
COIJIACHO BapuaHTy, 3aJJaHHOMY paboTOH;

3ajaTh HOMHUHAJBHYIO CKOpPOCTh paBHyo 1500 o06/muH, nurtanue cetu 6 KB,
paccrostaue mexay Hacocom u [T 100 m;

CrpoekTHpoBaTh 3aJaHHYI0 CHUCTEMY C Y4Y€TOM MHUHUMAJbHBIX BIIOXEHUH
(MHAHCOBBIX CPEJICTB,;

[Ipon3BecTH OLIEHKY BJIUSHHS YPOBHS MOIIHOCTH Ha BBIOOP YPOBHS HalpsiKEeHUs,
YYeCTb U ONKCATh BIUSHUE CCUCHHsI KaOes;

OneHuts 00mIyI0 3((EeKTUBHOCTh CUCTEMBI NpU Harpyzke B 50% Juid Kaxaoro
BapHaHTa CUCTEM,

OLIeHUTD BIMSHUE CXEMBbI MTOJIKIIIOUEHUS «3BE3a» U «TPeyroibHUK» Ha BbiOop I1Y;
[Ipou3BecTu aHaIN3 NOJYUYEHHBIX PE3yIbTATOB.

10. CocTaBUTh OTYET M BBIBOJI O pabOTE UCHOIB3Ys JUarpaMMBbl U rpaduKH.

PI/ICYHOK 5. HpI/IHLII/IHI/IaJ'ILHaH CXEMa TPpaHCMHUCCHUU C TIOHWKAOIIIUM HACOCOM
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Habens

OnuHa:

Lena, EUR:

MaTepman
NPoBECOHKED:

MonepeyHoe
cevyeHue dasHoro
nposona (Mm2):

HoMuHaNbHOoS
HanpaxeHue (KB):

RonuyecTeo
JANYCKOB:

MoTepw, KBT:
KN, %:
LleHa 3a MmeTp:

MageHne
HaNpPAKEHNA:

PeakTHEHOE
CONMPOTHENEHHWE
(PerHz):

ConpoTHENEHKE
Ha MEeTp:

ODosHavYeHne:

30

355

MEdb

70

0.3108

99.61

18.5

1.54

0.0045342

0.000278

CU-3x070-01kV

MNpeocbpazoeatens 4acToThl

Tun:
Uena, EUR:

HomuHansHas
MOWHOCTE, KBT:

HanpaxeHwe, B:

Pabouee
HanpAxeHwe, B:

HoMWHANBHBIA
Tok HO, A:

HoMHWHANBHEIA
ToK LO, A:

OxnakgeHne:

JdrpekTHEHOCTE
npwu 100%
Harpyske:

IpphEKTHBHOCTE
NpM Harpyske
Th%:

IpherTHBHOCTE
NpKW Harpyske
%

IphEKTHBHOCTE
NpM Harpyske
26%:

20-2L-V3C-ap
G990

1610

394-593

G674.07

14373

EO3OYLUIHEH

95

7.9

a7 .26

Pucynok 6. [TapameTpsl cipOEKTUPOBAaHHON CXEMBI

Ha6opaTopHa${ pa60Ta Ne3 AHalIM3 CTOMMOCTH OHEPIruM A OKCAHUYCCKHUX W PCYHBIX TVDGI/IH

Ienn

paboTHIL:

OpraHu30BaTh

MEPOTNPHUATHS

MHHUMH3UPYIOIINE

CTOMMOCTH

reHepupyeMoil TypOUHOIA, 3a cueT BbIOOpa ONTUMAILHON TPAHCMUCCHUH.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

00/MuUH, KpyTAIIMKA MOMEHT - 868 kHwm, npeBbliienue ckopoctu - 1,2.

BBoanble mapameTpsl:

1) Hanpspkenue cetu Ha O6epery — 6 kB;
2) Kabenu — ¢ Gepera;

3) Yacrte TT B mapke HaXoAATCS HA pacCTOSTHUM | KM OT Oepera, 4acTh B 3 KM.
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SHEPrUu

[TapameTpsl reHepupyemoii TypOuHBI: MOIIHOCTE 1| MBT, HOMUHaNMBHAs ckopocTh — 11


https://driveconstructor.com/

1. OTkpbITh BeO BEPCHIO MPOTPaMMBI TSI KOMITBIOTEPHOTO MOACTHPOBAHUS U BHIOpPAThH
pasnen «Tpancmuccus ¢ FC u tparncdopmaropom» (Drive train with gearbox, electric
machine, FC and transformer);

2. CocraBuUTh B cpelie MOJICIUPOBAHUS TPEICTABICHHYIO 3a/IaHUEM MPUHIUITHATBHYIO
cXemy;

3. OcymecTBUTh BBIOOp THIIA CXEMBI «IICHTPOOCKHBIN», HACTPOHUTH MapaMETpPhI

COTJIACHO BapUaHTy, 3alaHHOMY paboToii;

BrIOpaTh TOMOJIOTHIO CXEMBI,

Y CTaHOBHUTH ApaMeTPHI 1J1si TYPOUHBI;

[TpowusBecTr BEIOOP MOAXOASIIIAX KOMIIOHEHTOB;

Ocy1iecTBUTh aHAIN3 U ONITUMH3HPOBATH 3aTPATHI;

[TpousBecTr cpaBHEHHE OKEAHUYECKUX U PEYHBIX TYpPOUH;

[Tpou3sBecTr aHAJIN3 OTYYCHHBIX PE3yJIbTATOB.

10 CocTaBUTh OTYET U BBIBOJI O padoTe.

©ooN O~

Pemenne nast nporpammsl Drive Constructor:
larm:
1. Bbi0op TomoOJIOTMY NPUBOAHONH CHCTEMBI:
o B mporpamme Beibepute Tomosoruto "Drive train with gearbox, electric machine,
FC and transformer"
2. YcTaHoBKa mapaMeTpoB AJisi TYPOUHBI:
o BBEAWTE HOMHUHAIBHYIO CKOPOCTS Jionacteit (00/MuH): 11
o BBEIWTE HOMUHAJBHBIA KPyTAIUi MOMEHT (kHM): 868
o BBeauTe Kod(duimeHT npeBpimeHns ckopoctu: 1.2
3. BbI00p moaxoasimux KOMIIOHEHTOB:
Penxykrop:
o BBIOEpUTE PEAYKTOp M3 CIHUCKA KAaHAWJATOB, YUMTHIBas LIEHY M HOMHHAJIbHBIHI
BXOJIHOM/BBIXOJTHOM KpyTsuii MomeHT. Hanpumep:
» 1ena: 87326 EUR
*  HOMHHAJIbHBIN BXOAHOH KpyTsamuii MomeHT: 200 kHm
* HOMMHAJIbHBIN BBIXOJHOM KPYTSIIUA MOMEHT: 66 kHM
* 3¢ dexTUBHOCTS TPU HOMUHAJILHOM Harpy3ke: 99%
DJIeKTpHYeCKass MAIMHA:
o BbIOEpUTE EKTPUUYECKYIO MAIIMHY U3 CIUCKA KaHIUJATOB, YUUTHIBAs THUII, LEHY
Y HOMHHAJIBHYIO MOIIHOCTb. Hanmpumep:
= tun: PMSM
* neHa: 529008 EUR
*  HOMMHAaJbHAs MomHOCTE: 710 kBT
*  sdpdextuBHOCTh IpH 100% Harpyske: 94.39%
Kaobean:
o BbIOepuTe Kalenb W3 CNHMCKAa KaHAMJIATOB, YUUTHIBAs JJIMHY, LIEHY U MaTepual
npoBoaHuKa. Hanpumep:
» uuHa: 30 M
» nena: 2042 EUR
* MaTrepual NPOBOJHUKA: MEIb
» cedeHue (azHoro nmpoogHuka: 150 Mmm?
IIpeodpaszoBartensn yacrorsl (FC):
o BblOepuTe mpeoOpa3zoBaTeNb YACTOTHl M3 CIHMCKA KAaHIWAATOB, YYUTHIBas THII,
LIEHYy 1 HOMMHAJIbHYI0 MOIIHOCTh. Hanpumep:
»  tum: 2Q-2L-VSC-6p
» neHa: 37036 EUR
*  HOMHHaJILHASI MOITHOCTE: 630 kBT
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*  sddextuBHOoCcTs IPU 100% Harpyske: 98%

Tpaunchopmarop:

o BbIOepUTE TpaHchopMaTOp W3 CNHCKA KAaHIWJATOB, YYUTHIBAS HOMHHAIBHYIO
MOLIHOCTH U LieHy. Hanpumep:
*  HOMHHAaJIBLHAS MOIIHOCTE: 630 kKBA
» meHa: 12396 EUR
= tun: stand-alone
*  sdpdexruBHOCTL ipH 100% Harpyske: 98.02%

Pucynox 7. [lpuHipnuansHas cxema BeTPSHON/IPHUITUBHOM TPaHCMUCCHU C TapHCHOpMaTOpOM

Jlaboparopuag pabora Ne4 AHaan3 MarHUTHOTO I10JIS DIIEKTPUIECKON MAIIMHBI

[{enb paboTHI: aBTOMATU3UPOBATH PACYET MATHUTHOTO IOJIS B DIIEKTPHYECKON MAIIKMHE C
ucnoap3zoBanueMm Matlab.

1.
2.
3.

4.
5

Paccuntate M MOCTpOUTH pacmpeniesieHue MarHUTHOTO TOJisi B CTaTOpPEe U POTOpE
AIEKTPUIECKON MaIIMHBI ¢ TOMOIIBI0 Matlab.

Hcnonp3oBaTh METOA KOHEYHBIX JJEMEHTOB JUIsl aHaju3a  PaCIpeiesICHHs
MarHMTHOTO ITOTOKA.

[TocTtpouts rpaduku H3MEHEHHS TJIOTHOCTH MArHUTHOTO TIOTOKA C TEYCHHEM
BpEMEeHH IS TpeX(a3Hoii CUCTEMBI.

[TpousBecTu aHaIN3 MOTYUYEHHBIX PE3YIbTATOB.

CocTaBUTh OTYET U BHIBOJ O paboTe.

1. HauanbpHble mapameTpsI:

o AmmiuTyaa MarHuTHoOro nojsi: Bm =1
o ¥YruoBas yacrtora: w =2 * pi * 50 (myst wactotsl 50 ')
o Bexkrop Bpemenu: t = linspace(0, 2*pi, 1000)

2. TImotHOCTHM MarHuTHOTO MOTOKA /It ha3 A, B u C:

Baa = Bm * sin(w * t);
Bbb =Bm * sin(w *t- 2 * pi / 3);
Bcc=Bm *sin(w *t-4 *pi/ 3);

Kox asst mocTpoeHust rpaikoB IMIIOTHOCTEH MAarHUTHOTO TIOTOKA:
plot(t, Baa, 'r-', t, Bbb, 'g-', t, Bcc, 'b-);

xlabel('Bpems');

ylabel('[110THOCTh MAarHUTHOTO TIOTOKA');

legend('Baa’, 'Bbb’, 'Bcc');

PacueT u mocTpoeHre CyMMapHOTO MarHUTHOTO TTOJIS:
Bnet = Baa + Bbb + Bcg;

plot(t, abs(Bnet), 'r', 'LineWidth', 3);

xlabel('Bpems');

ylabel('Bennuunna');

title('CymmapHoe MaruuTHoe 1osie');
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Pacuet xoaddurrieHTa rapMOHHK OIS
Bmax = max(Bnet);

Bmin = min(Bnet);

Bavg = mean(Bnet);

Kgar = (Bmax - Bmin) / Bavg;

JnarpaMmma pacnpocTpaHeHUs MAarHUTHBIX MOJICH:

circle = 1.5 * (cos(w * t) + 1j * sin(w * t));

for ii = 1:length(t)
plot(circle, 'k');
hold on;
plot([O real(Baa(ii))],
plot([0 real(Baa(ii))], [0 imag(Baa(ii))], 'k', 'LineWidth', 2);
plot([0 real(Bbb(ii))], [0 imag(Bbb(ii))], 'b', 'LineWidth', 2);
plot([0 real(Bcc(ii))], [0 imag(Bcc(ii))], 'm’, 'LineWidth', 2);
plot([0 real(Bnet(ii))], [0 imag(Bnet(ii))], 'r', 'LineWidth', 3);
axis square;
axis([-2 2 -2 2]);
xlabel('Real");
ylabel('Imaginary');
drawnow;
hold off;

end

Pucynok 8. Jlnarpamma pacnpocTpaHeHUs: MAarHUTHBIX TOJeH

21



Pucynok 9. PacueTHble aMIUIMTY/ 1l MATHUTHBIX TIOJIEH U CYMMapHOTO TIOJIS IS Tpex(a3zHon
SM
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Hazpanwne yueOHOTO 3aBeICHUS

KA®EJIPA No
OTYET
3AILMILEH C OLIEHKOI
[IPEIIOJIABATEJIb
JO0JDKHOCTB,y4. CTCIICHD,

noaInucCh, gata HWHHUIIUAIBI, (1)aMI/IJII/I$I
3BAaHUC

OTYET I10 IABOPATOPHOU PABOTE
110 KypCy: MOI[GJ'II/IpOBaHI/Ie " oTUMH3AalUA B SJICKTPOIHCPICTHKE

PABOTY BbITIOJIHUJI

CTYIEHT I'P. Ne

noanuch, Jata HWHHUIIUAJIBI, (I)aMI/IJ'II/IH
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Cankr-IletepOypr 20

Conep:xanue oTyera

esab padoThi:

3agauum:

TeopeTnyeckue cBeIeHUS

B ortuere mo nmaGoparopHoii paboTe 0053aTeNbHO JOHKHBI OBITh YKa3aHbl TEOPETUUYECKHE
CBEJICHMsI, HEOOXOAUMBIE JJIsi BBITIONHEHUS J1ab0paTopHON paboThl, B TOM YHCJE JAaHHBIE 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIIACH paboTa.

PacyerHo-rpajuyeckas 4acrb
B Havase yka3bpIBaloTCsl UCXOAHbBIE ITaHHBIE, pacyeThl, TpaduuecKre MOCTPOSHHUS.
BriBoabI

Otuer no nabopaTopHON paboTe 00s3aTEIBHO JOKEH COAEpXkaTh BBIBOJBI MO JIaOOpaTOPHOH
paboTe, B KOTOPOH AOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHHS LIENH.

CnHcok MCIoJIb3yeMoii JTuTepaTyphbl

Crniucok ucnonb3yemoit aureparypsl odopmisiercss B coorBerctsun ¢ I'OCT 7.0.100-
2018 — bubnmorpaduueckas 3amuchk. bubnmorpadpuueckoe ommcanue. OOmme TpeOOBaHUS WU
IpaBUJia COCTaBIICHHS.

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe

1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oGopMieHHUsS OTUET MO JIabopaTopHOU paboTe odopmIsercs
TH00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpOHE NucTa Oenoit Oymaru gopmara A4.

1.2.B otuere mno maboparopHoii pabore momyckaercs wuHTepBan 1.0 m 1.5, kernp He
MeHee 12, BelpaBHUBaHME 110 LIMPUHE, OTCTYI KpacHou cTpoku 1.0.
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http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

1.3. lIgeT mpudra 10KEH OBITH YEPHBIM.
2. Hymepanusi cTpaHuil oT4eTa

2.1. Ctpanunpl oTuera CcleAyeT HyMepoBaTh apaOckumu nudpamu, coomoaas CKBO3HYIO
HyMEpaIuio 1o BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y Ka)IOTO JINCTA
0 LIEHTPY.

2.2. TuTynbHBIN JTUCT BKIIOYACTCS B OOIIYI0 HyMEpaluio cTpaHul oryeta. Homep crpaHuiiel Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCS.

3. HyMepaunﬂ pa3aeioB U moapasacjioB oTueTa

3.1. Pa3nensl JOMDKHBI UMETh MOPSIKOBBIE HOMEpa B IpefesiaXx BCEro OT4eTa, 0003HAaYeHHbIE
apabckuMu U pamu.

3.2. Paznensl MoryT OBITH pa3OUTHI Ha mojpa3aeisl. Hymeparus moapasienoB COCTaBIseTCs U3
HOMEpa paszena M mojapaszfena, 0003HAYeHHOTO uepe3 TO4YKy, Hampumep, «1.l1.». B koHie
Ha3BaHUs Pa3/ICIOB M IMOAPA3/CIOB TOYKA HE CTABUTCA.

4. LanocTpaumnu

4.1. UnnrocTpallid  TOJANUCBHIBAIOTCS CHU3Y apaOckuMu 1mdpamMu dyepe3 Mpolen mocie
cioBa «PUCYHOK» H UMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMI0 B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHWE, KOTOPOE YKAa3bIBACTCS IOCIIE
HOMEpa WUIIOCTpaluu uepe3  Tupe, Hampumep, «Pucynok 1 — CrtpykrypHas cxema
oIHOKOHTYpHOH CAP».

4.3. ITonnucu Bcex WILTIOCTPAIMK BEIPABHUBAIOTCS IO LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'papuku nomxHb! ObITH yeTkUMHU. [Ipu odopmienun rpaukoB HEOOXOJUMO YyKa3blBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecmum rpaduku OTpa)xaimOT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HX
BBITMIOJTHEHHE B OJIHOM cHCTEME KOOpAHMHAT.

6. Ta0auUbI

6.1.B  oruere 1o maboparopHOW  paboTe PEKOMEHIYETCS  CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuUIl B Mpeaenax paszjiena oTdera. B aTom ciaydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOTO HOMEpa TaOIHIIbI, pa3IeIeHHBIX TOYKOH.

6.2. TaGnuuel HymMepyroTcs apaOCKUMU H(pamH.

6.3. Hymepanusi Tabmauiy mpous3BOAUTCS CO cloBoM «Tabmmiay 6e3 3Haka «No», Hampumep,
«Tabmuna 1».

6.5.4. Kaxxmas tabnuma J0mKHA MMETh Ha3BaHHUE, KOTOPOE CIEAyeT MOMENaTh Haj Tabiauien
cieBa 0e3 a03aIHOro OTCTYIA B OJTHY CTPOKY C €€ HOMEPOM Yepe3 THpE.
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11.2. Meroauyeckue yka3aHus sl O0yYarOIIMXCS 110 MPOXOXKICHUIO CaMOCTOSTEIbHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYacTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOyuaromierocs: (GopMmupyercs
esecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMCHHS
U HaBBIKM B YCBOCHMU M CHUCTEMAaTH3aIlMM MPUOOPETACMbIX 3HAHWH, 00CCIICYMBAET BBICOKUI
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOYdYEHHS, IOMOTAeT IIOJIyYUTh HABBIKA ITOBBIIICHHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00yyJaroumxcsi, siBISI0TCS

—  y4eOHO-METOJIUYCCKUN MaTepHaJl 10 JUCIHUILIHHE;

11.3. Meroauyeckue ykazaHUsA Ui OOYYarOIIUXCS IO IMPOXOXKIACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4Jarommxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/1a OCBOCHUS
JUCILIUILINHEL.

11.4. Metoauyeckue ykazaHusi ajisi OOyYarOUIUXCs MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallUU.

[IpomexyTouHas  arTectauus  OOydYalrOIIMXCS — MpeAycMaTpUBaeT  OLICHUBAaHME
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00ydeHMs MO muciumuinHe. OHa BKIIOYAeT B
ceost:

— auddepeHunupoBaHHbIl 3aueT — 3T0 (¢GopMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
o0yyaromuMcsl IpU U3YYEHUH AUCLUMIUINHBI, PU BBIMOJIHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEOBATEILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIHHO.

IIpomexxyTouHasi arrecTanus MpoBOAUTCS B (Gopme AudQepeHIMPOBAHHOIO 3ayeTa.
3ayer NpoBOAUTCA B YCTHOM (opme mo OwieramM B BHUAE IMOATOTOBKM M HU3JI0XKEHUSA

pa3BEpHYTOro oreera. Bpems Ha noaroroBky orsera - 30 MUHYT.
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Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTAHBI

Jara BHEeceHHs
W3MEHCHUI B
OIIOJTHEHUH.

IToamuce
BHECIIIETO
HM3MCHCHHUS

Coneprxkanre U3MEHEHHUI U TOTIOJTHEHU

Jara u Ne
IPOTOKOJIA
3aceaHus

Kadeapol

Ioamnuce
3aB.

kadeapou
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