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AHHOTaNINA

Hucuunnuna «MojenupoBaHie W ONTHUMHU3ALUS B AJIEKTPOIHEPIETHKE» BXOAUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTka 1 IEKTPOTEXHUKa» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIU !

I[IK-2  «CnocobGeH  y4acTBOBaTh B  HAy4HBIX  HCCIEAOBAHUSAX  OOBEKTOB
po(heCcCHOHATILHOM IS TEIIEHOCTI

CopepxaHue TUCIUILUIMHBI OXBaTbIBAE€T KPYT BOMPOCOB, CBA3AHHBIX C MOJCIUPOBAHHEM
IPOIIECCOB U OOBEKTOB 3JICKTPOIHEPTeTHKE C IENBI0 00ECIeUeHUs] ONTUMHU3AINH Pad0YnX
MPOLIECCOB.

[IperonaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyOUMe (OPMBI OpraHH3aIHU
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs arTecTanus B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyT0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenogaBaHusi JUCHUTUIUHBI

dopmupoBaHue y o0ydaroumxcs npopeccCuoHaNbHbIX 3HAHUI U YMEHUN B COOTBETCTBUHU
¢ ®I'OC BO ¢ yyeTtoMm npuMeEHEHHUsI COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB MOJACIUPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3paboTKy ONTHMAaJbHBIX
CUCTEM YIIPaBJICHUS W (QYHKIIMOHUPOBAHUS CIOKHBIX TEXHHYECKHUX MPOIECCOB B 000PYT0BAHUN
U CHUCTEMAaxX »JJEKTPOIHEPreTHYecKod oTpaciu./ucuuniamHa BXOAUT B COCTaB  4acTH,
dbopMupyeMoil ydaCTHHKaMHU 0Opa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHONH MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JucumnnmnHa sBisercs (aKyJIbTaTUBHOW JUCHUIUIMHON 10  HANpPaBIICHUIO
00pasoBarTenbHOM ITporpamMMBbl Beiciiero oopasoanus (pamee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AMCUUILIMHBI OOydaroIUics AOHKEH 00JaaaTh CleqyHOMUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIINM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME NHIMKATOpA AJOCTHKEHUS
HaVMEHOBAHHUE

KOMIICTCHII N KOMIICTCHII NN
KOMIICTCHIIMN

IIK-2 Crocoben
y4acTBOBAaTh B
Hay‘-IHI)IX
HCCIICIOBAHUIX
00BEKTOB
npodeccuoHaNbHOM
JIEATETLHOCTH

[1K-2./1.3 obpabaTbIBaeT pe3ynabTaThl
IKCIIEPUMEHTOB

[Tpodeccuonanbubie
KOMITETCHIIH

2. Mecro nucnuruiiHbEL B cTpykType OI1

JucuuninHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIIUILINH:

— «OHepreTuyeckas JICKTPOHUKA),

— «OJIEKTpHYECKHE CHCTEMBI M CETH,

— «OO011ast PHEPTETHKAY

3HaHUA, TOJIyYEHHbIE MPU M3YYEHUM MaTepuaja AaHHOW JMCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEeHHE, TaK W BCIIOMOTATEIbHOE WCIOJIB30BAHWE TMPU TMPOXOKICHUU
MPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOW KBaTH(PUKAIIMOHHON
paboThI, M U3YYCHUH IPYTUX JUCIUTUINH:

— «MareMaTH4YeCcKHe METObI MCCIIETOBAHU,

— «OcCHOBBI peIeiHOM 3aIITUTHI 1 aBTOMATHKI,

— «DJIEeKTPOCHAOKECHHEY .

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCHUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O0beM U TPYJT0EMKOCTh JTUCITUTIITUHBI

TpynoeMKocTh 1o

Bun yueOHoii paboTh Bcero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 2 2
AyoumopHnuvie 3anamus, BCETO vac. 4 4
B TOM YHCIIE:
nexmun (JI), (gac) 2 2
npaktudyeckue/cemunapckue 3ansrus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 2 2
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 68 68
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3au, I[;Ii);b' Hudd. 3au.

DK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Pa3,[[eJ'IBI, TEMBI JUCIHIUITIIMHBI

Jlexuun
(gac)

I13
(C3)

JIP
(gac)

KIT
(gac)

CPC
(gac)

Cemectp 7

Pasznen 1. Beenenue B MmogenupoBanue padboTh
HHEPreTHUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.1. Crioco6s1 MoenupoBanus pabOThI
HHEPreTUUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.2. Mertonbl, mpuMeHsIeMbIe B TOCTPOSHHUH
MaTEMaTHUYECKUX MOJEIIEH.

Tewma 1.3. IIporpaMmmel TMHaAMHYECKOTO
monenupoBanus MatLab, SiminTech.

Tewma 1.4. Mcnonp3oBaHue S3IKOB
IPOrpaMMHUPOBAHHUS B MOJIETTUPOBAHUHU.

0,5

19

Pa3nen 2. MaTtematudeckre MOEIIH OITMCAHUS
paboThl 0OBEKTOB U MPOILIECCOB
AIEKTPOIHEPTETHKHU.

Tewma 2.1. OcHOBHBIE MOJIENH, TPUMEHSIEMBIE B
AJIEKTPOIHEPTETHKE.

Tema 2.2. IlocTpoeHre MaTeMaTHYECKON MOJENN
pabOTHI PHEPTETUIECKOTO OOBEKTA.

Tema 2.3. KimtoueBble 0COOCHHOCTHU M pa3Inyusl B
OTMMCaHUU PAOOTHI SHEPTETHUECKUX MPOIECCOB U
00BEKTOB.

0,5

15




Paznen 3. IloctpoeHune Mojenei SHEPreTHIECKUX
00BEKTOB C HCIIOIB30BAHUEM MPOTPAMM
JTUHAMHYECKOTO MOJICTTMPOBAHUS U SI3BIKOB
IPOTPaMMHUPOBAHHUSL.

Tema 3.1. [TocTpoeHunem mosenei
JHEPreTUYECKUX OOBEKTOB U IIPOIIECCOB B
MatLab u SiminTech.

Tewma 3.2. HacTpolika moCTpOCHHOM
MaTeMaTHYECKOW MOJIENIN ONUCAHUS PAOOTHI
SHEPreTUYECKUX MPOIECCOB B MPOrpamMmax
JTUHAMAYECKOTO MOACTHUPOBAHMUS.

Tema 3.3. Hcnionp3oBaHue si3bIKa
nporpaMMupoBanus Python B MoieinpoBaHum
JIEKTPOIHEPTETUYCCKHX MPOIIECCOB.

Paznen 4. Ontumusanus paboThl SHEPrETHUECKUX
00BEKTOB WJIM MIPOLIECCOB Ha OCHOBE PE3yJIbTaTOB
MOJCIIUPOBAHUA.

Tema 4.1. OcHOBHBIE CITOCOOLI OIITUMHU3AIIUI
paboThl PHEPTreTUYECKUX 0OBEKTOB HIIH
MPOLIECCOB.

Tema 4.2. 3aBUCHMOCTh TEXHUYCCKUX U
SKOHOMHYECKUX MapaMeTPOB MOJICTHPYEMbBIX
MIPOIIECCOB.

Tewma 4.3. Ilpumep onTuMuU3aIuu paboThI
YHEPTreTUYECKNX 0OBEKTOB HA OCHOBE
CTOXaCTUYECKON MOJIEIIN.

0,5 15

Htoro B cemecTpe: 2 2 68

Hroro 2 0 2 0 68

IIpakTryeckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHHUH
OoOy4JalImUMHUC  OINpENENeHHBIX  TPYJAOBBIX  (PYHKIMHA,  CBSI3aHHBIX C  Oyxymei
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Pazgen 1. BBenenue B MoaenupoBanme padOThl YHEPTETUIECKUX 0OBEKTOB H
MPOIIECCOB.

Tema 1.1. CriocoOb! MOIETMPOBaHUS paOOTHI SHEPTETUUECKUX OOBEKTOB 1
MPOIIECCOB.

Tema 1.2. MeToapl, MpUMEHsEMBIC B TOCTPOCHHH MaTEMaTHICCKIX
MoJeIeH.

Tema 1.3. TIporpamMmbl quHaMHUYeCKOro MozeaupoBanus MatlLab,
SiminTech.

Tewma 1.4. Mcnosip30BaHuE S36IKOB NPOIPAaMMHPOBAHHUSI B MOJIETTUPOBAHUH.

2 Paznen 2. Maremarudeckue MOJIENIN OMMCAHUS PAaOOTHl OOBEKTOB H
MIPOLIECCOB 3JIEKTPOIHEPTETUKHU.

Tewma 2.1. OCHOBHBIE MOJIENIN, IPUMEHSEMBIE B 3JICKTPOIHEPTETHKE.

Tewma 2.2. IloctpoeHne MaTeMaTHIECKON MOJIETTH PAaObOThHI SHEPTETUIECKOTO
00BEKTA.




Tema 2.3. KitroueBble 0COOEHHOCTH U Pa3JInYMs B OTIUCAHUU PAOOTHI
HHEPreTHYEeCKUX MPOLECCOB U OOBEKTOB.

3 Paznen 3. IlocTpoenue Mojenel YHEPreTHIECKUX O0OHEKTOB C
MCIIOJIb30BAaHUEM IIPOrpaMM JUHAMUYECKOTO MOJICIUPOBAHUS U SA3BIKOB
MIPOrpaMMHUPOBaHUSL.

Tema 3.1. IlocTpoeHueM mMojienei SHepreTHIecKuX 00BEKTOB U MPOLIECCOB B
MatLab u SiminTech.

Tema 3.2. HacTpoiika mOCTpOCHHON MaTEMAaTUYECKOW MOJIENIA ONUCAHUS
paboThI SHEPTETUYECKHX MPOILIECCOB B MPOTPaMMax TMHAMHYECKOTO
MOJIETTUPOBAHUSI.

Tema 3.3. Hcnonk3oBanue si3bika mporpamMmmuposanus Python B
MOJIETTUPOBAHUU JIEKTPOIHEPIreTHUECKUX POIECCOB.

4 Pazgen 4. Ontumuzanus paboThl SHEPTETUUECKUX 0OBEKTOB WIIH IPOIECCOB
Ha OCHOBE Pe3yJIbTaTOB MOJECIINPOBAHHUSL.

Tema 4.1. OcHoOBHBIE CTIOCOOBI ONTUMU3ALUU PA0OTHI SHEPTETUUECKUX
00BEKTOB WJIU MPOLIECCOB.

Tema 4.2. 3aBUCUMOCTh TEXHHYECKHX M SKOHOMHUYECKUX MAapaMETPOB
MO/JIEJIUPYEMBIX ITPOLIECCOB.

Tema 4.3. Ilpumep ontumMu3anuu pabOThl SHEPTETUIECKUX 0OBEKTOB Ha
OCHOBE CTOXAaCTUYECKON MOJEIH.

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

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aHux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero ‘ | |

4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabmuna 6 — JlaGopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

W3 Hux Ne
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpyROEMKOCTS, | IPAKTHICCKOH | pasaena
/1 (gac) MMOATOTOBKH, | JUCIIHI

(gac) JIMHBI
Cemectp 7
1 Hccinenosanye BIUIHUSI HOMUHAILHOTO 1 1
YpOBHS HaNPsDKEHUS HA pa3Mep U CTOMMOCTh
AJIEKTPOJIBUTATENEH
2 AHanM3 CTOUMOCTHU SHEPTUU ISt 1 4
OKEaHWUYECKHUX M PEYHBIX TYpOUH
Bcero 2

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOW PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO




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

Tabauna 7 — Bunabl camocToaTeabHON paboThl M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI

qac qac
1 2 3
M3yuenne TeopeTUYECKOro Marepuaia 30 30

nucuurinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brmosnnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jowmamnee 3ananue ([13) 20 20

KonTponbubie pabotsl 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 18 18

Bcero: 68 68

5. IlepeueHp yueOHO-METOAMUECKOTO OOECIIeUeHUs
JUISL CAMOCTOSTENTLHOM pabOThl 00YUYAOIIUXCS TTO TUCIHUILIUHE (MOIYJTIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl I CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUHN

Tudp/ KomnudecTBo 9K3eMITIsSpOB B
URL a P cc bubnuorpaduueckas ccpuika OubmoTeKe
i (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

MonennpoBaHue pexuMoB paboThI -
AIIEKTPOIHEPTETUUECKUX CUCTEM: yueOHOe
nocobue / U.A. Myparaes, I'.A. Myparaesa,
H.A. Spocnasckuii, P.I'. Xy3ses, M.IL.
I'opstues.-Ka3anb: M3a-Bo otnen KI'DY,
2019. - 9%4 c.

MonenupoBaHue B 3J€KTPOIHEPTETUKE: -
yueOHnoe mocobue / A.®. [llatanos, U.H.
BopoTtnukos, M.A. Macrenanenko, 1.K.
[Tapunos, C.B. AaukyeB. — CTaBpOIOJb:
N3n-so AI'PYC CraB-koro arpapHoro yH-Ta,
2014. - 140 c.

MaremaTHuecKoe MOJICIUPOBAHUE PEKUMOB -
paboOThI AITEKTPOIHEPTETUYECKUX CUCTEM /
B.H. Koucrautnnos — Kazanbs: 3n-Bo oTnen
KI'DVY 2014. - 148 c.




I/ICCJ'IGI[OB&HI/IC U MOJCIIMPOBAHUC -
AJIEKTPOIHEpreTuueckux cucreM: JILA.
Biankas, H.I'. CemenoBa — OpenOypr:
Openbyprckuii roc. yH-T. — OpenOypr; 2018.
—-40c¢

MozenupoBaHHe PEKUMOB PaOOTHI -
AJNEKTPOIHEPTETUICCKUX CUCTEM: yueOHOE
nocooue / U.A. Myparaes, '.A. Myparaesa,
H.A. Spocnasckuit, P.I'. Xy3ses, M.II.
I"opstues.-Kazanb: M3a-Bo otnen KI'DY,
2019. - 9% c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaunmenoBanue
https://lib.guap.ru/jirbis2/index.php Dnextponnas oubaunorexa I'YAII
https://driveconstructor.com/applications/wind | DnekTpoHHBI pecypc MOACTUPOBAHHS PAOOTHI

anmnapaToB

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 0O€CHeueHUs,, HCIOJIb3yEMOIo MpH OCYLIECTBICHUU
00pa30BaTENILHOTO Mpolecca MO AUCHUILINHE.
[lepeueHp uCnonbp3yeMoro NporpaMMHOro obecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HammMmenoBanme
1 SiminTech

2 Matlab

3 SmathStudio

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOoIlecca Mo JUCIUILTHHE

[lepeuenb UCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas O0a3a
CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeIcTaBlieH B Tabnuiel 2.
Tabmuna 12 — CoctaB MaTepuallbHO-TEXHUYECKOH 0a3bl

9




No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JeKIMOHHAs ay IUTOPUs 31-04
5 [TepcoHasibHBIC KOMITBIOTEPHI C TIPeAyCTaHOBICHHBIM [10 31-04
SiminTech, Matlab, SmathStudio u noctymnom B HHTEpHET

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW AaTTECTAIluU
00ydaromuxcs Mo JUCHUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

JuddepenunrpoBaHHbIil 3a4ET Cnucok BONpoCoB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKaja  MOJYJIBHO-PEUTMHIOBOW  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO MPUBS3LIBAECT YCBOCHHBIE HAYYHBIC MOJOXKEHHS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJICET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHH.

COTIIMYHO»
GavTCHO»

— o0yJaromuics TBEPI0 YCBOMII MPOTPAMMHBINA MaTepwall, TPaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

— HE JIOMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI K 000OIIECHHUS;

— BJIAJCCT CHCTEMOM CIIEIMAIN3UPOBAHHBIX TOHITHIA.

«XOpOoLIO»
(GavTCHO»

— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPaATYpHI;

— JIONyCKaeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

— UCTIBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YaCTUYHO BJIaJIe€T CUCTEMOM CelIMaTU3UPOBAHHBIX MOHITHH.

«yJIOBJIETBOPUTEITHHO
«3aUTEHO
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTepuaa;
— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
«HEYJOBJICTBOPUTEIILHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE TOJIOKCHUS;
— He GOPMYJIUPYET BBIBOJIOB M 0000IIICHUI.

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHUN 3HaHHI>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ko
Ne i/m [Tepeuens BOompocoB (3a1a4) 11s IK3aMeHa A
UHAMKATOpa
Y4eOHBIM [JITAHOM HE IPEAYCMOTPEHO
Bompocsr (3amaun) ais audd. 3adera npeactaBicHbl B Tabaue 16.
Tabnuna 16 — Bonpocs! (3agaun) nis audd. 3adera
Kon
Ne i/m ITepeuens BonpocoB (3a1ay) misd aud . 3auera
P P (sazass) st m UHAMKATOpa
1.  Yro takoe ¢pusznueckas u MaTeMaTudecKasi MOJENH, KaKoBa UX K-2.71.3

CBSI3b B MOJICTTUPOBAHHUH?

2.  Kaxue ocHOBHBIE METO/IbI MOJICTTUPOBAHUS UCTIOIB3YIOTCS B
AJIEKTPOIHEPTETHUKE, B YEM HX OCOOCHHOCTH?

3. OmumuTte npouecc GOpMUPOBAHHS MOAEIH
AIEKTPOIHEPTETUYECKOTO 000PYIOBAHUS HA IPUMEPE
ANEKTPUYECKON aCHHXPOHHOW MAIIMHBI.

4. Kaxkue gaHHBIC U TapaMeTPhl HEOOXOIUMBI JTSI MOJCITUPOBAHUS
ANEKTPOIHEPTETUYECKUX MTPOLIECCOB?

5. OnummuTte B 4eM 3aKII0UACTCS 3a/1a4d ONTUMU3AINHI PabOThI
Mouenen?

6. Kakue MeToapl ONTUMHU3ANUNA TPUMEHSFOTCS JIJIS IIOBBIIIICHUS
3¢ (HEeKTUBHOCTH pabOTHI SHEPTETUIECKUX 0OBEKTOB?

7. Kak anropuTmbl ONTUMHU3AIMNA TOMOTAIOT B YIIPaBJICHUU
AJIEKTPOIHEPTETUUECKUMHU CUCTEMaMU?

8.  Kak meToasl MoieTUpOBaHUs TOMOTAIOT B pa3paboTke
ONTUMAJIBLHBIX CHCTEM YIIPaBJICHHS SHEPrOCHCTEMaMu ?

9. Kakue MeToabl MOJICTUPOBAHUS MPUMEHSIOTCS TIPU OTTUCAHHS
MIEPEXOJTHBIX MPOIECCOB, B YeM UX 0COOECHHOCTH?

10.  OnwumuTe 3aBUCUMOCTD MEXAY TEXHUUECKUMU H
YKOHOMHYECKUMH TTapaMeTPaMH MOJICITUPYEMBIX TPOIECCOB
ANEKTPOIHEPTETUKH.

11.  Kakwue yncCIeHHBIC METOIBI UCIIOB3YIOTCS TIPH ITOCTPOCHHH
MaTeMaTHYECKUX MOJIeNneii?

12. Kakue ypoBHU MaTeMaTHYSCKUX MOJIEIICH CYIIECTBYIOT, B YeM
X 0COOEHHOCTHU?

13. Kakwue xiroueBbie mapaMeTpbl HEOOXOIUMBI JIJIs1 TOCTPOSHUS
MoJieNn TpaHcopmaropa?

14. Yrto Takoe 4HCIEHHBIE METOALI MATEMATUUECKOT'O
MOJICTTUPOBAHUS ?

15. OnumuTe 0COOEHHOCTH MPUMEHEHHS SI3bIKA
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nporpammupoBanus Python B MoieiupoBaHu# MPOIECCOB
AJIEKTPOIHEPTCTUKH.

16. B 4eM 0COOCHHOCTH MOJIENel Ha MUKPOYPOBHE?

17. B ueM ocoOeHHOCTH MOjIeNIel Ha MaKpOypOBHE?

18. B 4eM 0cOOCHHOCTH MOJIeNIel HAa METaypOBHE?

19. B yewm 3akitovaercst pU3HMUECKUIT CMBICI TAPAMETPOB CXEMbI
3amerieHus TpanchopmaTtopa?

20.  Kakum 00pa3oM MOJeTUpOBaHHE TOMOTAET MPOTHO3UPOBATh
Harpy3Ky Ha 3J€KTPOCETH?

[lepeuenr TeM st KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIisi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOJIHEHUS
B KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

Bompockl st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIPOCOB JJIsl TECTOB

y Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJIUKaTOpa
1 1. Kakas mporpamMma Jarie BCero MCIoiab3yeTcs JUIsl MOACITMPOBAHUS [K-2.J1.3

PaboThI ANEKTPOIHEPTETUYECKUX CUCTEM?

a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

2. Kakue GakTopsl caeIyeT YIUTHIBATh IPHU MOJICTHPOBAHUHT
JHEPreTHYECKUX CeTeH IS ONTHMU3AIIH?

a) TobKO TEKYIIYIO CE30HHYIO HArpy3Ky Ha SHEPTOCUCTEMY

b) I'eorpaduueckoe pacrosoKeHNUE CETH U KIIMMATHUECKHE YCITOBHSI
¢) Crapenue o00OpyI0BaHUS U €r0 TEXHUYECKOE COCTOSTHUE

d) IIportuo3 u3MeHeHu#t B HOTPEOICHUU U TAPU(HOU CTPYKTYpe

3. ComocTaBbTe THUIIBI YHEPTOCUCTEM C MX XaPAKTEPUCTUKAMH.

1) LlenTpann3oBaHHBIE CUCTEMBI:

2) JleieHTpaIu30BaHHbIE CUCTEMBI:

a) Bricokast HaIeKHOCTB,

b) I'nGkocTs,

c¢) Bricokue 3aTpatel Ha UHOPACTPYKTYPY,

d) JIokanpHOE ynpaBieHue,

e) MacmrabupyemocTb,

f) 3aBHCHMOCTB OT IIEHTPATBLHOTO YIIPABICHUS

4. CocTaBbTe MPaBUILHYIO MOCIEI0BATEILHOCTh STAOB Pa3paboTKu
MOJICTTH SHEPTOCUCTEMBI:

a) Pa3pabotka monenu

b) Ananus maHHBIX

c) Coop maHHBIX

d) IIpumenenune Momemu

e) Banunamnus moaenu

5. Kak Bnuser ontuMusanusi 3JeKTpOceTeil Ha CHUKEHHE 3aTpaT B
AIEKTPOIHEPreTHKe?
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[Ipumeuanue:

3amanue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOIO OTBETA M3 YETHIPEX IMPEAJIOKEHHBIX M
000CHOBaHUEM BBIOOpA:

[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM — 1 Oas.

HesepHnbrit oTBeT Min ero orcyrcTBue — 0 6aios.

3amanue 2 TUHa ¢ BBIOOPOM HECKOJBKMX BapHaHTOB OTBETAa W3 MPEIJIOKCHHBIX M
pa3BepHYTHIM 00OCHOBaHHEM BBHIOOpA:

[TosHOE COBIAZICHUE C BEPHBIM OTBETOM 1 Oasut.

OTcyTCcTBHE MUHUMYM OJHOTO MPaBWJIBHO OTBETA WJIM TOJTHOE OTCYTCTBYeT oTBeTa — O
0asIoB.

3ananue 3 THIA HA YCTAHOBJICHUE COOTBETCTBHS:
[TonHOE COoBMazeHNE C BEPHBIM OTBETOM - 1 Gai.
HeBepHoe comocTaBieHrne OTBETOB WM OTCYTCTBUE 0TBeTa — () OaJIIoB.

3aganue 4 THMA HA YCTAHOBJIEHHUE [1OCIIEI0BATEIbHOCTH:
[TostHOE MpaBUIIbHOE COBIAJIEHUE OYEPEIHOCTH OTBETOB - 1 Oamiom
Hapy1ienyue npaBUIIBHOTO MOPSIKa OTBETOB MIIM OTCYTCTBHE OTBeTa — () Oaiios.

3agaHue 5 TUNA C pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIN OTBET 3a 3a7jaHKe OLlEHUBaeTCs - 3 Oaa.

Ecnu nomymiena ojHa ommOka \| HETOYHOCTH \ OTBET NMPAaBUIIBHbBIN, HO HE MOJHBIHA - 1
Oa.

Ecnu nonymeno Oosnee 1 omuOku \ oTBeT HempaBwibHBI \ oTBeT orcyTcTByeT — 0
0asuIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HON (OPMBI

oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne
1/ [lepeueHb KOHTPOIBHBIX PabOT
I
1 | mpou3sBecTH pelieHue 3aJa4uu MOJEPHHU3AIMHY HACOCOB C IPOCCENbHON 3aCIIOHKOM,

MPpUBOJUMBIX B HeﬁCTBHe ABUTATCIIAMU C IPSAMBIM ITYCKOM, 10 CUCTEM C PET yanyeMOﬁ
ckopoctbio ¢ [TY u 6e3 apocceneii.
Beb Bepcus mporpammsl: https://driveconstructor.com/

BapuanTsl napameTpoB Hacoca:

1. Hanop 210 M, pacxon 200 n/c, KITJI 85%, HomuHanbHas yactora Bpamenus 1450
00/muH, MmomHoCcTh 0,5 MBT;

2. Hanop 210 M, pacxon 400 n/c, KITJ] 85%, HomuHanbHas yactora Bpamenus 1450
00/MuH, MoIHOCTE 1 MBT;

3. Harop 420 m, pacxox 400 n/c, KIIJ] 85%, HomuHanbHas yacToTa Bpamenus 1450
00/MuH, MOIIHOCTE 2 MBT;

4. Hanop 800 M, pacxon 500 n/c, KITJ] 85%, HomuHanbHas yactora Bpamenus 1450

00/MHH, MOIHOCTE 5 MBT.

1. OTkpbITh BeO BEpCHIO MPOrpaMMBI JIJIsl KOMIIBIOTEPHOTO MOJICIIMPOBAHUS U
BBIOpATh pasnen « TpancMuccus ¢ moHWxkaromuM Hacocom» (Drive train with
voltage step down);

2. CocTaBHTH B Cpe/iec MOJCIMPOBAHMSI MPEIICTABICHHYIO 33aHUEM
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https://driveconstructor.com/

8.

9.

MPUHIUIIUAIBHYIO CXEMY;
Ocy1ecTBUTH BBIOOP THIA CXEMBI «IIEHTPOOECKHBINY», HACTPOUTH MapaMeTPhl
COIJIACHO BapuaHTY, 3alaHHOMY paboToOM;

3aaTh HOMUHAJIBHYIO CKOPOCTh paBHYIO 1500 06/MuH, nmuTanue cetu 6 kB,
pacctostnue mexay Hacocom u [T 100 wm;

CrpoexkTHpoBaTh 33JaHHYIO0 CUCTEMY C YYETOM MUHUMAJIbHBIX BIIOKEHUN
(MHAHCOBBIX CPEJCTB;

[TpousBecTu OIIEHKY BIUSHUS YPOBHS MOILITHOCTH Ha BHIOOP YPOBHS
HAPSDKEHUS, YYECTh U OMKICATh BIUSHUE CECUCHUS KaOes;

OuenuTth 00111y10 3¢(HEeKTUBHOCTh CUCTEMBI IpU Harpy3ke B 50% aiis Kaxaoro
BapHaHTa CUCTEM;

OueHUTh BIUSIHUE CXEMbI MOJKIIOYSHHS] «3BE3/1a» U «TPEYTOJIbHUK» Ha BHIOOD
I14;

[TpousBecTu aHaNKU3 MOTYYCHHBIX PE3YJILTATOB.

10. CocTaBuTh OTYET M BBIBOJ O PabOTE UCIIONB3YS TUArPaMMBbI U TPa(UKH.

HpI/IHHI/IHI/IaJ'IbHaH CXCMad TPAHCMHUCCHH C ITOHHUXKAOIKUM HAaCOCOM
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lNpecbpazoeatent YacToThl
Kabenb

Tun: 20-2L-V5C-6p
Nnuna: 30

Uena, EUR: 5990
Llena, EUR: 535

HomuHaneHan 160
MaTepwnan MEOb MOWHOCTE, KBT:
NpoBoOHWER:

Hanpr#eHwe, B: 294-693
Monepeydoe 70
cevyeHue asHoro Pabouee 674.07
nposoaa (Mm2): HanpAxeHWe, B:
HomuHanoHoe 1 HomuHanbHLIA 120.23
HanpAxeHue (kB): Tok HO, A:
KonuuecTeo 1 HomMWHaNBHBIA 145.73
ZANYCKOE: Tok LO, A:
MoTepn, kKBT: 0.5108 OxnaxgeHmne: EO3OVILHBIA
Kna, %: 98561 JhEKTHBHOCTE 95

npw 100%
LleHa 3a meTp: 18.5 Harpyske:
Nagexne 1.54 JpperTHBHOCTE a7 .9
HaNpAKEHHA: NpM Harpyske

T5%:
PeakTMEHOE 0.004542
CONpPOTHENEHWE FPpPEeKTHBHOCTE 97.74
({PerHz): NpH HAarpyske

50%:
ConpoTHENEHKE 0.000276
Ha MeTp: JipherTHEHOCTE 97 .26

NpM Harpyske
O0osHaYeHne: CU-3x070-01kV B0,

[TapameTpsl CIIPOEKTUPOBAHHOM CXEMBI

10.4. Meroanueckue MaTepHalebl, onpenesrommne MIPOLIETYPBI OIICHMUBAHUA

WHAUKATOPOB, XapaKTepU3YIOIIUX JTanbl (HOPMUPOBAHUS KOMIETCHIIMMA, coAepkarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYIOIIUX MOPAIOK U TPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalli 00YyYaroIuxcs
I'VAIL
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11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauyeckue yKazaHusd s OOYYaroIIMXCS 110 OCBOCHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIy0OKOe U SICHOE HW3JIOKEeHHE ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JIEKIIUH B
paMKax AMCIUIUIMHBI HE B TOM, YTOOBI IMOJYYUTHh BCKO MH(POPMAIHMIO IO TEME, a B OCBOCHUHU
(dyHIaMEHTAIBHBIX TPOOJIEM IUCIHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JTOCTYDKCHUH HAaydyHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBITOJIHSIET METOI0JI0THYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (QyHKIMU. JIeKHs pacKpbhIBaeT MOHSATHIHHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ IpoOJeMbl, JaeT IEbHOE MPEJCTaBICHUE O JAMCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUIUIMHAMM.

IInanupyeMsble pe3yJbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMMOCBA3AHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINpPEAETSeTCs EeNeBOM YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOJy4YEHUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEleM;

— pa3BuTHEe MNpo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOSIBJICHHE HEOOXOAMMOro HHTEpECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHOU PaObOTHI;

— TIONyYeHUE 3HAHWKW O COBPEMCHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHS HA OJIMKAUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 0o0pabaThiBaTh MaTepuai (BBIACNIATH TJIaBHBIE MBICIH U
MOJIOKCHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATH WX B Pa3IMYHBIX
dbopMynupoBKax);

— TIONy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpaluuend CIaioB H
UCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX IUCKycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETTLHBIX TEMATHUK 10 TUCHIUTLINHE.

CtpykTypa mpenocTaBleHHUsl JEKIMOHHOTO MaTepHuala JOJDKHA OBITh COTjlacoBaHa U
MIPEMNO0/IaBaThCsl B COOTBETCTBUU C TabuIeH 4.

11.2. Meroauueckue yka3aHus il OOyYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX paboOT oOydarolmuics MAODKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKON 00ydaromerocs.
Brimonnenne nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 1abopaTopHBIX paboOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNeiseMol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUILINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JEeTalM3alls TEOPETUYECKMX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOIM MH(OpPMAIMH 110 U3y4aeMON JUCIUILINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAaMOCTOATEIBHOH  paboThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.
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3aganue u TpeOGoBaHUs K IIPOBEACHUIO 1a00paTOPHBIX pPadoT

Ha6opaTopHa;1 pa60Ta Nel HMccnenoBanue BIMAHNWS HOMHHAILHOTO YPOBHS HAIPSKCHUS
Ha pa3Mep U CTOMMOCTh 3JICKTPOABHUTATCIICH

EGHB [23.6OTBII IMPOU3BCCTHU UCCICAOBAHUC BJIIMAHUSA HOMUHAJIBHOT'O YPOBHA HAIIPSAKCHUA
Ha pasMCp U CTOUMOCTb BHGKTPOHBHFaTeHeﬁ, pa60Taﬂ C CHCTCMOﬁ, COCTOSIHleI U3 ABUrareisl u
npeoOpa3oBaresst YaCTOTHI.

Be6 Bepcust mporpammel: https://driveconstructor.com/

BapuanTtsl napameTpoB Hacoca:

1. Harop 200 M, pacxon 85 n/c, KII/] 85%, HoMuHanpHast yactoTa Bpamenus 2950
00/MHH;

2. Harop 200 M, pacxox 145 n/c, KI1J] 85%, nomunanbHas gactora BpameHus 2950
00/MHuH;

3. Harop 200 M, pacxox 200 n/c, KI1J] 85%, nomunanbHas yacrora BpameHus 2950
00/MUH.

1. OTkpbITH BEO BEpCHIO MPOTPaMMBI JUIsi KOMIBIOTEPHOTO MOJAEIHPOBAHUS M BHIOPAThH
paznen «Hacoce» (PUMP);

2. CocraBuUTh B cpelie MOJEIUPOBAHUS MPEACTABICHHYIO 33/IaHHEM NPUHIMIHAIBHYIO
cxemy,

3. OcymecTBUTh BBIOOP THIIA CXEMBl «LEHTPOOEKHBII», HACTPOUTH IapPaMETPhI
COTJIaCHO BapHaHTY, 3alaHHOMY paboToii;

4. Bwibpats tun asuratens SCIM, oxnaxnenune Ha 1C411, xiacc 3¢ ¢dexkTuBHOCTH Ha
IE3, 3ammty P21,

5. Jnsg KaxJaoro BapuaHTa CIPOEKTHPOBATh CUCTEMY MPHUBOJAA C yUETOM HaIPsDKEHHS
MalIMHbl U npeodpaszoBarens paHomy 400 B, 3atem yBenuuuth 10 690 B, 3300B u
6000 B.

6. Ilocme kaxmoro HSKCIepUMeHTa 3a(UKCHPOBATh NapaMeTphl MOIIHOCTH, Beca H
CTOMMOCTH JIBUTATEIS.

7. Tlpom3BecTH aHAIN3 MOIYYCHHBIX PE3YJIbTATOB.

8. CocTaBUTh OTYET U BBIBOJ O pabOTE UCIOJIb3Ys AUArpaMMbl U IpaduKu.

['TY6enutech, uTo THM MamIMHbI, Kiacc 3GHEKTUBHOCTH, OXJIAKICHUE, KITaCC 3aIlUThl U
JpyTHe TIapaMeTphl, 32 UCKIIFOUEHHEM HAMNPSHKEHHs] M MOIITHOCTH, OJTMHAKOBHI JJISI BCEX CTy4YaeB

Pucynok 1. [IpuHnunuansHas cxema Hacoca

17


https://driveconstructor.com/

Pucynok 2. 3aganHble mapaMeTpbl COOpaHHON NPUHIIUIIHAIBLHON CXEMBbI

Pucynoxk 3. I'padguk 3aBUCHMOCTH CKOPOCTH OT KPYTSIIEr0 MOMEHTA
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CucTtema
Llena, EUR: 177711

3dpthekTUBHOCTL 8298
npu HOMUHAaNbHOMN
Harpyske:

3hdhekTUBHOCTD 8287
npu Harpyske
75%:

ShdhekTUBHOCTD 81.32
npu Harpyske
50%:

SthdekTUBHOCTD 7667
npu Harpyske
25%:

Obwvem, M3: 422

3aHumMmaeman 6.63
nnowanb, M2:

Macca, kr: 6777

Pucynok 4. [Ipumep pe3ynbTaToB MOAEIUPOBAHUS PAOOTHI CIPOSKTUPOBAHHON CHUCTEMBI

JlaGopatopHas pabora Ne2 AHa/IM3 CTOUMOCTH SHEPTHH JUI OKEAHWYECKUX U PEYHBIX TYpOUH
[lenp paOoOTHI: 3a cyeT MPUMEHEHHS] CPEJICTB KOMIIBIOTEPHOI'O MOJEIHUPOBAHMSI PACCMOTPETH
BO3MOXHOCTH  Pa3pabOTKHM  MEPONPUATHH, MHHUMU3UPYIOUIMX  CTOUMOCTh  SHEPrHH
reHepupyeMoil TypOrHOI, 3a c4eT BbIOOpa ONTUMAJIbHON TPaHCMUCCHH.

Be6 Bepcust mporpammsl: https://driveconstructor.com/

[Tapametpsl reHepupyemoit TypOouHbl: MoutHOCTh 1| MBT, HOMUHanbHAs ckopocTh — 11 06/MuH,
KpyTsmuid MOMeHT - 868 kHwm, mpeBbIimenue ckopoctu - 1,2.
BBoaHbIE TapaMeTpBl:

1) Hanpsbkenue cetu Ha 6epery — 6 kB;

2) KabGenu — ¢ Oepera;

3) Yacrte TT B mapke HaXOAATCs HA pacCTOSHUM | KM OT Oepera, 4acTh B 3 KM.

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

2. CocTaBUTh B Cpe/ie MOJEIMPOBAHUS MPEJCTABICHHYIO 33/laHUeM MPUHIMITHAIBHYIO
CXeMy;

3. OcyuiecTBUTh BBIOOp THIA CXEMBl «IEHTPOOEKHBINY», HACTPOUTH MAPAMETPHI

COTJIACHO BapuaHTy, 3aJaHHOMY paboTOM;

Br1Opath TOMOIOTHIO CXEMBI,

Y cTaHOBUTH apaMeTphl AJis TYpOUHBI;

[Tpou3zBecTH BHIOOP MOIXOIAIIMX KOMIIOHEHTOB;

Ocy11ecTBUTh aHAJIN3 U ONITUMHU3UPOBATh 3aTPAThI;

[Tpou3sBecTr cpaBHEHUE OKEAHHMUECKUX U PEUHBIX TYpOUH;

IIpon3sBecTy aHAJIN3 NOJIYYEHHBIX PE3yJIbTATOB.

10 CocTaBUTh OTYET U BHIBOJ O paboTe.
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Pemenue nast nporpammsl Drive Constructor:
laru:
1. Bb10oOp TOMOJIOTUYM NPUBOJIHON CUCTEMBbI:
o B mporpamme Beibepute Tomosoruto "Drive train with gearbox, electric machine,
FC and transformer"
2. YcTaHOBKA MapaMeTPoB JAJisl TYPOMHBI:
o BBEAMTE HOMHUHAJIBHYIO CKOPOCTH Jionacteit (00/mMun): 11
o BBEIUTE HOMUHAIBHBIA KpyTAIUid MoMeHT (KHm): 868
o BBeauTe Kod3(duimeHT npespimeHns ckopoctu: 1.2
3. BbI00p moaxoas X KOMIIOHEHTOB:
Pexykrop:
o BbIOEpUTE PEIYKTOp W3 CIHMCKA KaHIUAATOB, YYUTHIBAsl IIEHY U HOMHUHAIIbHBIM
BXOHOH/BBIXOTHON KPyTSIIUii MOMeHT. Harpumep:
= qeHa: 87326 EUR
* HOMHHAJIbHBIN BXOAHOH KpyTsamuii MomeHT: 200 kHm
* HOMMHAJIbHBIM BBIXOJHOHN KPYTSIIUA MOMEHT: 66 kHMm
* 3 PEKTUBHOCTH MPH HOMUHAIBHOM Harpy3ke: 99%
DJleKTpUYeCKasi MAIIMHA:
o BBIOEGPUTE AIEKTPUUYECKYIO MAIIMHY U3 CIUCKA KaHIUIAATOB, yUUTHIBAs THI, LIEHY
¥ HOMUHaJIBbHYIO MOIIHOCTH. Hampumep:
= Tum: PMSM
= qeHa: 529008 EUR
* HOMMHAJIbHAst MOITHOCTE: 710 kBT
* sddextuBHocTh pu 100% Harpyske: 94.39%
Kabeun:
o BblIOepuTe Kabenb U3 CHHCKA KaHAMIATOB, YUUTHIBAS AJTUHY, LIEHY U MaTepual
npoBoaHuKa. Hanpumep:
«  muuHa: 30 M
» neHa: 2042 EUR
* MaTepual NPOBOJHUKA: MENb
» cedeHue (a3Horo nmpoogHuka: 150 Mmm?
IIpeodpaszoBarenn yactorsl (FC):
o BbIOEpUTE TIpeoOpa3oBaTeNb YaCTOTHl W3 CIHCKAa KaHAWAATOB, YUYHTHIBAas THII,
LIEHY 1 HOMUHAJIbHYIO0 MOITHOCTh. Hanpumep:
= tum: 2Q-2L-VSC-6p
» neHa: 37036 EUR
*  HOMMHAaJbHAas MomHOCTE: 630 kBT
*  sdpdexruBHOCTs IpU 100% Harpyske: 98%
Tpancpopmarop:
o BbIOepUTE TpaHcPopMaTOp M3 CIUCKA KAHIUAATOB, YYUTHIBAs HOMUHAJIHHYIO
MOUIHOCTH U 1ieHy. Hanpumep:
* HOMMHaJIbHast MOIIHOCTE: 630 KBA
» qena: 12396 EUR
= Tum: stand-alone
*  s¢pdexTuBHOCTE TIpH 100% Harpyske: 98.02%

Pucynok 5. IlpuHnunuansHas cxema BeTpSHOW/ IPHUIIMBHON TPAHCMHUCCUU C TAPHC(POPMATOPOM
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HazBanue yueOHOTO 3aBeiCHUS
KA®EPA No
OTYET
3AILMILEH C OLIEHKOI
ITPEIIOJJABATEJIb

JAOJDKHOCTDB,Y4. CTCIICHDb, 3BAHUC noanucCh, Jara HMHHUIHAJIbI, (baMI/IJ'II/ISI

OTYET 110 JJABOPATOPHOU PABOTE

1o Kypcy: MogenupoBanre U ONTUMHU3ALNS B DJIEKTPOIHEPTETUKE

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

IIoAIIUCh, JaTa HWHUIIHUAJIBI, (1)aMI/I.]'II/ISI

Cankr-IletepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

TeopeTnyeckue cBeieHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENBbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHMSI, HCOOXOJMMEBIC Il BBITIOJHEHHUS JabOpaTopHON pabOTHl, B TOM YHCJC JAaHHBIE 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havane yka3bpIBaroTCsl HICXO/AHBIE TaHHBIE, PacyeThl, TpadudecKre MOCTPOSHUS.
BriBoabl

Otuet no abopaTtopHOi paboTe 00s3aTENBHO JOKEH COJAEepXkaTh BBIBOJABI MO J1a00OpaTOPHOM
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyemoi nutepatypsl opopmisiercs B coorBerctBuu ¢ 'OCT 7.0.100-
2018 — bubaunorpaduueckas 3amuch. bubmmorpadpuueckoe omnucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHS.

TpeboBanusg K 0hOPMIICHHIO OTYETA O JIADOPATOPHOI padoTe

1. O6mme TpeGoBaHus

1.1. B cootBerctBuu ¢ ['OCT 7.32-2017 — CUBU. OTueT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OT4eT Mo JlabopaTopHOW paboTe odopmisiercs
JT00BIM MIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno maboparopHoil pabore pgomyckaercs wuHTepBan 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHME 110 MIUPHUHE, OTCTYN KpacHou ctpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.

2. Hymepanusi ctpaHuil oT4eTa
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2.1. Ctpanunpl oTueTa CcleAyeT HyMepoBaTh apaOCKkumu mudpamu, coomoaas CKBO3HYIO
HyMCpaluio 110 BCEMY TCKCTY OTUCTA. HOMep CTpaHUIBbI MPOCTABJIACTCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TuTynbHBIN JTUCT BKIIOYACTCS B OOIIYIO0 HyMEpalrio cTpaHul otyeta. Homep crpaHuiiel Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCA.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3zmensl OOKHBI MMETh MOPSIIKOBBIE HOMEpa B IIpeesiaXx BCEro OT4eTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT ObITH pa3OUTHl Ha mojpasaeisl. Hymeparus moapasienoB COCTaBIseTCS U3
HOMEpa pazjiena W MHojpasjena, 0003HAUYEHHOro dYepe3 TOuKy, Hampumep, «1.1.». B koHue
HA3BaHUS PaA3/IENIOB U MOAPA3/IeJIOB TOUKA HE CTABUTCS.

4. LanmocTpauuu

4.1. nnrocTpaud TOJANUCBHIBAIOTCS CHU3Y apaOckuMu ImdpamMu depe3 Mpolen mocie
cioBa «PUCYHOK» B UMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HyMEPAIMI0 B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wunoctpanuu (pUCYHKH) AODKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAE€TCs IOCIIE
HOMEpa WUIIOCTpalMu 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
0o1HOKOHTYpHOH CAP».

4.3. ITonnucu Bcex WILTIOCTPAIMK BEIPABHUBAIOTCS 110 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku pomxHb! ObITH yeTkUMHU. [Ipu odopmienun rpadukoB HEOOXOIUMO YyKa3blBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecmum rpaduku OTpaxaroT CpaBHEHHE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCsl HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B  oruere 1o gjaboparopHOW pabOoTe PEKOMEHIYeTCS  CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuUIl B Mpeaenax paszjiena oTdeta. B aTom ciaydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3Jiena U MOPSIKOBOTO HOMEpa TaOIHIIbI, pa3IeIeHHBIX TOYKOH.

6.2. TaGnuuel HymMepyroTcs: apaOCKUMU U ppamH.

6.3. Hymeparus tabnui npousBoautcsi co ciaoBoM «Tabmuiay 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas Ttabiuia 10/HKHA UMETh Ha3BaHHE, KOTOPOE CIICTYET MOMEIIAaTh HaJ TaOJIHIICH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM UYepe3 THpeE.
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11.3. Meroauyeckue yka3aHus JUisl OOyJarOIIUXCS 110 TPOXOXKISHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJABATENs, HO 0€3 ero HernoCpeACTBEHHOTO
YYaCTHSL.

s oOy4arommxcsi 1Mo 3a04HOM (GopMe OOyYEeHHs, CaMOCTOsATEIbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecooOpa3Hoe MmIaHupOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU MW CHUCTCMATHU3AllUU HpI/IO6peTa€MBIX 3HaHI/II71, OGGCHG'—II/IBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommuxcst
10 32049HOU (hopme 0OyIeHUs).

11.4. Meroguueckue yKazaHus JUIsI OOYYaAIOMIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPENYCMAaTpUBAECT KOHTPOJIb KAadecTBAa 3HAHUMI
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLECHMBAHUSA X0Jla OCBOEHUS
JUCLUIUINHBI.

11.5. Meroauyeckue ykKazaHusi AJisi 0Oy4arOUUXCs MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTeCTalUu.

[IpomexyrouHas  arrectauus  OOydaloIIUXCsl — NpPEAyCMaTpUBAEeT  OLICHUBAHME
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— nuddepeHunpoBaHHbIl 3auyeT — 3T0 (opMa OLEHKH 3HAHUM, IOJYyUYEHHBIX
00y4JarmuMcsl TpU U3YYSHUH AUCIMILTUHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAyYHO-UCCIIEA0BATEIbCKUX padOT U MPOXOXKIEHUH MPAKTUK C aTTECTAI[MOHHOMN OLEHKOM
«OTIUYHOY, «XOPOULIO», KYAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY.

[IpomexxyTounast arrectanus MNpoBOAUTCS B (opMe nuddepeHIIMpOBaHHOTO 3ayeTa.
3ader TPOBOAUTCS B YCTHOM (opme mo Oujgeram B BUIE TOATOTOBKH M M3JI0KEHUS

pa3BEPHYTOTO OTBETAa. BpeMst Ha moAroToBKy oTBeTa - 30 MUHYT.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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