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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CniocoGeH onTUMalIbHO BEIOMPATH CYIIECTBYIOIIUE CEPUMHBIC U TPOCKTUPOBATH HOBBIC
TEXHUYECKHE PEHICHUs B 00JIaCTH MPOPECCHOHATBHOM IeATEIbHOCTH B paMKax
chopMyIIMPOBaHHOM 3a7aun
NJ1-2 YMmeer npoBOAUTH MHOTOKPUTEPUAIBHYIO OLICHKY KaueCTBa MPOEKTHBIX PELICHUM
N/1-3 Biageer meronamu pacuéra, NpOEKTUPOBAHUS U KOHCTPYUPOBAHUS CUCTEM
AJIEKTPONPUBOIOB U UX JIEMEHTOB

2. IIK-2 CriocoGeH caMOCTOSITENbHO TUIAHUPOBATh U BBIIOJIHATH HEOOXOANMBIE HCCIICIOBAHUS U
pa3paboTku B 061acTH NPOHECCHOHATBHOM JISSITENBHOCTH € HCIOIb30BaHUEM COBPEMEHHBIX
METOJIOB U CPEJICTB KCIIEPUMEHTAILHON U TIPOCKTHOM JIESTEIBHOCTH U HHTEPIIPETUPOBATH
MMPEACTAaBJIATH PC3YJIbTAThI BBIITOJHCHHBIX I/ICCJIG[[OBaHI/Iﬁ n pa3pa60TOK
NJI-4 Ymeer ohopMIIsSTh TEXHHUECKYIO IOKYMEHTAIIMIO TI0 pe3yIbTaTaM HCCIECAOBaHUS U
pa3paboTKU U 0OCYKAATh MOIYYEHHbIE PE3YJIbTAaThI

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. 3amuTe! 1aboparopHbix padot 1-2 (KosmokBuym)
2. 3ammtel 1abopaTopHbIX padot 3-4 (KomnokBuym)

®Popma peanuzaiuu: [lucbmennas padbora
1. OCHOBBI ANIEKTPOMEXAHUUECKOTO MTpeodpa3oBanus sHepruu (TectupoBanue)
2. THIIbI 37IEKTPUUECKUX MAIINH, UX MOJICTH U CHCTEMBI YIIPABIICHHS, TPUMEHSIEMbIE JUIs
BEHTHJILHOT'O M IIAroBoro sJektponpuBoja (KontponsHas padota)

BPC aucuunjainubl

3 cemectp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nupekc KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 2 3 4
Cpox KM: 4 8 12 16

SJ'ICKTpOMCXElHI/I‘-ICCKOe Hp606pa30BaHI/IC 9HCEPTHUU B BCHTUJIBHBIX
U IaroBbIX ABHUIaTCIIAX

SJ'ICKTpOMCXElHI/I‘-ICCKOe Hp606pa30BaHI/IC 9HCEPTHUU B BCHTUJIBHBIX
W IaroBbIX IBHUIaTCIIAX.

O060011eHHAsE MOJIEITB IIarOBOTO JIEKTPOIIPUBO/A. +

OCHOBHBIE CITOCOOBI YIIpaBJICHHUA BEHTUJIbHBIMU U IArOBbIMU
JABUT'aTCIIAMU




CriocoObl YIpaBJICHHUA BEHTUJIBHBIMU U IIAarOBBIMU ABHUT'aTCIIAMHA

MartemaTudeckue MOJACTIHN BEHTHUJIbHBIX M IIaroBbIX I[BPIFaTGJ'ICfI.

CunoBas 4aCTh BEHTWJIBHBIX U ILIArOBbIX JIEKTPOIPUBOJOB KaK
AJIEMEHT CUCTEMBI YIIPABICHUS

[Tpuniner noctpoenus cuinoBoi yactu LIIDIT u BOIL.

I[aT‘-II/IKI/I B CUCTEMAX YIIPABJICHHUA BCHTUJILHBIX U HIArOBBIX
QJICKTPOIIPHUBO OB

CTpyKTypBl COBPEMEHHBIX IIU(PPOBBIX AIEKTPOIPUBOIOB U UX
MEXaHUYECKUE XapAKTEPUCTUKU

Mexanndeckue XapPaKTCPUCTHUKHU BCHTUJIBHOI'O IIPHUBOJAAa

[To3uuMOHHBIE U KOHTYPHBIE CEPBOIIPUBO/IA

Bec KM:

20 20

30

30

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud
BPC kypcoBoii paGoTbsl/mpoexTa

3 cemecTp

Paznen nuciumineb!

Beca KOHTpOIBHBIX

MeponpuaTuii, %

Nunexc
KM:

KM-1

KM-2

Cpox KM:

4

12

Onpez[eneHI/Ie THUIIA IBUT'aTCJIsA, €ro IapaMCeTpOB U IIPUHIUIIA pa6OTbI.

CocraBjieHHE MATHUTHOM CXEMBI 3aMCIICHHA.

+

HonyquI/Ie MaTeMaTU4YeCKON MOAESIH JABHUI'aTClIsd, a TAKXC q)OpMy.HBI

SJICKTPOMArHuTHOT O MOMEHTa/ YCUIIHS.

Omnpenenenne oNTUMAIBLHOTO crioco0a yrpasieHus. Pa3paboTka cTpyKTypbl

CUCTCMBI YIIPABJICHHUA UIA peaIn3allun IpcajiaracMoro criocoba.

Pa3pabotka anmapaTHOl peanu3aii HHBEPTOpPa U CUCTEMBI YIIPABIEHUS C

YUY€TOM HUCITOJIb30BaAHUA COBpeMeHHOﬁ 3JIEMEHTHOM 0a3kbl.

Bec KM:

30

70




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
IK-1 N-2nk-1 YMeeT npoBOANTH | YMETh: 3amutel mabopatopubix padot 3-4 (KomnokBuym)
MHOT'OKPUTEPHAIIbHYIO aHaJIM3UPOBATh MArHUTHYIO
OLICHKY KauyecTBa | FEOMETPUIO DIEKTPUUECKUX
IPOEKTHBIX PELICHUI MallliH U [0JIy4YaThb
HEOO0XOAMMBIC YPaBHEHHUS UX
MaTeMaTHYECKUX MOJETIEH,
aJalTHPOBAHHBIX JUIS 3a/1a4
CHHTE3a CCTEM YIPaBJICHHUSI
IK-1 NJI-3nk-1 Bnaneer | 3Hath: THUIIBI 2JIEKTPUYECKUX MALIUH, X MOJCIIA U CUCTEMBI YIIPaBJICHU,
METOJaMHU pacuéra, | cmocoObl MAaTEMAaTHUECKOr0 | MPUMEHSAEMbIE JUIsl BEHTHIIBHOTO U IIarOBOTO JIEKTPOIPHUBO/IA
POEKTUPOBAHUS U | OMMCAHUS ANEKTPUUECKUX (KontponbHas pabota)
KOHCTPYMPOBaHHUSl ~ CHCTEM | MallMH U METOJbI CHHTE3a
ANIEKTPONPUBOAOB M MX | CUCTEM YIpPaBJICHUS
DJIEMEHTOB
ITK-2 N1-4nk-2 Ymeer opopmiiath | 3HATh: OCHOBBI 3JIEKTPOMEXAHUYECKOI0 TPE0Opa30BaHUs SHEPTUU
TEXHUUYECKYIO OCHOBHBIE TEXHUUECKNE (Tectupoanue)
JIOKYMEHTAIUIO 10 | PEIICHUS U TUIIOBBIE 3amuTel 1aboparopHbIx padoT 1-2 (KomnokBuym)

pe3ynbTaTaM HCCIeIOBaHUS
U pa3paboTKu U 00CYXIaTh
MOJTy4YeHHBIC PE3yIbTAThI

CTPYKTYpHI B 00J1aCTH
I1aroBOro 1 BEHTUJIBHOT'O
ANEKTPONPUBOIA

YMeTs:

COCTaBIISITh CXEMBI,
pa3zpabaThIBaTh MOJIEIHN U
OTHCHIBATH AITOPUTMBI
YIpaBJICHUS IS




MPOU3BOJIbHON BEHTHJILHOMN
MAallMHbI WX [aroBOro
JIBUTATEJIst




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenueanus

KM-1. OcHOBBI 3JIEKTPOMEXaHHYEeCKOI'0 IPeodpa3oBaHUA JHEPTUH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: [IpoBoauTCs B BUJie YCTHOTO OIpoca C
KOPOTKUMHU OTBETAMHU Ha JIUCTE.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBETHTHh MaKCUMAJILHO ITOJTHO B MMChbMEHHOM BHJIC HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb: OCHOBHBIE TEXHHUYECKHE 1.Yemy paBHa miomaab (GUIrypbl, OuepueHHON
pelIeHNs U TUIOBbIE CTPYKTYpHI B rogorpadom «I[loTokocuerienue ¢a3pi-Tok

00J1aCTH 1IaroBOr0 U BEHTHJILHOTO (a3pl» Ha OJTHOM IIOJHOM NEPHOJE U3MEHEHUs TOKA?
AJIEKTPOINPUBOJIA 2.Kak 1o BenuuuHe 3TOH IUIOIAAHN PACCUUTATh CPEIHEE

3Ha4YeHUE Pa3BUBAEMOI0

JIBUTATEJIEM 3JIEKTPOMAarHUTHOIO MOMEHTa?

3.Kak o ¢opme rogorpada «IlotokocnemnneHue dasbli-
Tok ¢a3e1» Ha 0AHOM TOJTHOM

NepUo/ie U3MEHEHUS TOKA OLEHUTh KOAPPUIIUEHT
MOILHOCTH 3JIEKTPUYECKON MalTHBI?

4.Kakoil pu3ndeckuii cMbICII UMEET TEPMHUH « DHEPTUS
MarHMTHOI'O TOJS»?

5.EcTb 1 ¢pu3ndeckuii CMbICT B IEPEMEHHOM «KO-
SHEPTUL» AEKTPOMEXAHNYECKOTO

npeobpa3zoBarens SHEprun’?

6.Kakue napazutHble MOMEHTBI BOZHUKAIOT
JIOTIOJIHATEIBHO B CHHXPOHHBIX MAIIMHAX C
MHKOPIOPUPOBAHHBIMU B POTOP MOCTOSTHHBIMU
marautamu? Ux ¢usndeckas npupoaa?

7. B yem pusnyeckas npuyrHa OOJBLINX MYyIbCAIUil
AJIEKTPOMAarHUuTHOTO MOMEHTA B

BEHTUJIbHBIX IPUBO/IaX HA 0a3e CUHXPOHHOI MAallluHBI C
MIOCTOSIHHBIMM MarHUTaMH Ha

poTope u ¢ TpaneneunanbHoi popmoit Toka (SRM DC)
110 CPaBHEHUIO C IPUBOJAMHM Ha

0ase Tex jke MalIMH C BEKTOPHBIM YIIPABJIEHUEM U
CHUHYCOUJAJIBHBIMH (Da3HBIMHM TOKaMHU

(SRM AC)?

8.IloueMy BEHTUIIbHO-UHIYKTOPHBIE IBUTATENIN C
camoBo30yxeHueM (SRD) npu Tom xe

yuciue (a3, Hanpumep, 3, IPOUTPHIBAIOT BABOE 110
MaKCHUMaJIbHOMY TOKY IO CPaBHEHHIO

C MarHUTORJIEKTPUUECKUMHU JBUTATEISAMU U
CUHXPOHHBIMH PEaKTUBHBIMH JIBUTATENISIMU,
Pa3BUBAIOIIMMHU TOT K€ DJIEKTPOMAarHUTHBIII MOMEHT?
9.[lpuBonaut nu TpeboBaHue 1o ABOHHOMY TOKY Ayt SRD
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K 3aBBIIIICHUIO Ta0ApUTHOM

MOIIIHOCTH UHBEPTOpPA BABOE?

10.B uem (puzmyeckas npuuruHa Majaoro ko3¢ puirenrTa
MOIIHOCTH MPUBOJIOB C

CUHXPOHHBIMH peaKTUBHBIMU MamnHamMu? C
ACMHXPOHHBIMH JIBUTATEIISIMU ?

11.Kakue ¢puznveckue GakTopbl OrPaHUYHNBAOT
MIPUMEHEHHE CHHXPOHHBIX MAITH C IIOBEPXHOCTHO
PacroI0KEHHBIMU MTOCTOSSHHBIMA MAarHUTaMU Ha pOTOpE
pH OOJIBIITUX CKOPOCTSX BPAIICHUS U OOJIBIITHX
MOIITHOCTIX?

12.B kakux mammHax SRM DC unun SRM AC oO6MoTka
CTaTopa BHITIOJIHACTCS

pacnpeiesieHHOM, a B KAKUX — KaTylIEYHOMH,
COCPEN0TOYECHHON?

13.Kakas popma romorpada «Ilotokocuerienne $has3pi-
Tok ¢a3en» HA OAHOM TTOTHOM

MepPHOJIc M3MEHEHHSI TOKa 00eCIIeUnBACT MPEACIHHO
BBICOKUH KO3 (HUITHEHT

peoOpa3o0BaHUs INEKTPUIECKOM SHEPTUU B
MEXaHUYECKYIO?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuru biNOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 55
Onucanue xapaxmepucmuxu 8bINOIHeHUS. SHAHUSL:

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSAL:

KM-2. Tunsl 3/1eKTpH4eCKMX MALIUH, HX MOJEe/JH U CHCTeMbI yIIPaBJIeHHS,
NpuMeHsieMble /ISl BeHTWJIBHOIO ¥ IIAr0BOr0 3JIeKTPONPHBOIA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas pabora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Mmepomnpusitusi: IIpoBenenue B teueHun | uaca 30
MUHYT B JIEKIIIOHHOM ayJUTOPHH.

KpaTKOC CoACPKaAaHUEC 3aTaHMUA:
HaTB OTBE€ThHI HA KOHTPOJBbHBIC BOITPOCHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: Croco0bl MAaTEMAaTHYECKOTO 1.0numuTe NpUHIUIT JEUCTBUS IBUTATEINS 1O
ONMCAHUS JJIEKTPUUYECKUX MAIIUuH MIPUBEIAEHHON KapTUHKE
W METOIhl CHHTE3a  CHCTEM 2.0npenenuTh ynciio a3 1mo NpUBeAEHHON KapTHHKE?




yIpaBJICHUS 3.PekomMeH1yeMbIi TUIT KOMMYTalluK TIPU
MaKCUMAaJIbHOM HCIIOJIb30BaHUH JBUTATEIIS IO
MoMeHTY/ycunuto. [IpuBeauTe BpeMEeHHYIO JUarpaMmy
paboThI pacpeaeTUTeNs

HMILYJIbCOB.

4.0mnpenenuTh BO3MOXKHO JIM JpoOJIeHHe Imara s
IIPUBEJCHHON KOHCTPYKIMU ABH?

5.Kakue npeumyiecTBa 1 HEJOCTATKU XapaKTEPHBI IS
3aJJaHHOTO TUIIa

nBUTATEIS?

6.ITpeuioxxuTe TaTUMK NOJIOKEHUS Bajla poTOpa s
peainzaluu pexxuma

aBTOKOMMYTalHu?

7.Ha ocHOBaHMHU 3aJaHHON KOHCTPYKLIUH JIBUTaTENIs
pa3paboTraTh cXxeMy 3aMEelLCHUs. MarHUTHOM 1IETIH.
8.BBIBOA MHAYKTUBHOCTH M B3aMMO-HHYKTUBHOCTH.
9.BbIBOJ] ypaBHEHUS] MOMEHTA/yCUJIIHSL.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakxmepucmurxu bINOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 51
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSAL:

KM-3. 3amursel JabopaTopHbix pador 1-2

®opMbl peanu3anuu: 3alinTa 3a1aHUsI

Tun koHTpoBLHOr0 Meponpusitusi: Kommoksuym

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpoueaypa mipoBedeHUs] KOHTPOJBLHOr0 MeponpusaTusi: Bompocsl 10  pesynsratam
nabopaTopHOil paboTHI.

Kparkoe cogep:kanue 3aianus:
JlaTh OTBETHI HAa KOHTPOJIbHEIE BOIIPOCHL. [laTh OTBETHI HA BOMPOCHI IO pe3yJbTaTam
nabopaTopHO pabOTHI.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMers: 1.Kak npoBoauTh KaaTuOPOBKY JaTYUKOB TOKa?

COCTaBJIA

Tb 2. Kak OIEHHWTHh TOYHOCTH MPUMEHEHHOTO JaTYHKa

CXEMBI, MOJIOKEHUA?

paspabar 3.B yem 3akaro4yaeTcs METOMKA OIPEEICHHs KOIMYECTBA Map MOJI0COB
bIBaThb y UCIIBITYEMOI'O JIBUTATENsl C MOMOIIBI0 pexuma «Yaepxkanue»? Kak eme
MOJIENN MO3KHO OIIPENIEIUTh KOJIMYECTBO Map MOTKCOB?
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4.TToka3ath Kak M3MEHUTHCA (POopMa KPUBOW CHHXPOHU3UPYIOMIETO MOMEHTA JIIst
UJICATM3UPOBAHHOTO JIBUTATENsl C MOCTOSSHHBIMU MarHuTamH, €ciiu

yuecThb 3y0uaTocTh cTaTopa?

5.Kakoe MakcumanbHOE 3Hau€HHE JAMHAMHYECKOW OMIHMOKM B MEXaHMYECKHX
rpajgycax MOXeT ObITh MOJYYEHO JJIsi UCIIOJHUTENIBbHOTO ABUraTels cTeHaa?
6.J1711 KakuXx Lenel NCIOb3YeTCs] MHKPEMEHTAIbHBIN JaTYMK IIOJI0KEHUS B
JTaHHOW paboTte?

7.IloueMy TpU CKAIIPHOM DPEKUME padOThI TOKHM HMEIOT HE
CUHYCOMJATbHYIO (popmy?

8.I1ouemy mpu CKaJISIPHOM YIPABJICHUH YTOJI C TaTYNKA TOJIOKEHUS POTOPA
MEHSETCS HEJIMHEUHO?

9.Kakue npeumyniecTBa 1 HEJOCTaTKU YACTOTHO-TOKOBOW CUCTEMBI YIIPaBJICHHUS.
Kakune TexHuueckue u annapaTrHble CpeICcTBa HYKHBI I €€ peallu3aluu.
10.Kakue npenmyIiecTBa 1 HEAOCTATKU CKaJISPHOM cucTeMsl ynpasieHus. Kakue
TEXHUYECKHE U allllapaTHbIE CPEACTBA HYKHBI I €€ peaan3alni.

11.Crioco6s1 LIINUM, npuMeHsieMbl B COBpEMEHHBIX UHBEpTOpax. VX BinsHuE Ha
paboTy CUCTEMBI yIIpaBJICHHUSL.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmurxu bINOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 2

Onucanue xapakmepucmuxku 6blnonneHus 3uanus: Ecau y Opuraipl HeT MOATOTOBUTEIBHOTO

OoT4ycCTAa.

KM-4. 3amuTtsl JadopaTopHbix pador 3-4

®opmbl peanu3anmu: 3alinTa 3a1aHUSL
Tun koHTpOILHOTrO MeponpusTus: Koynoksuym
Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa

nabopaTopHON pabOTHI.

Kpartkoe cogep:xkanue 3a1aHuA:
JlaTb OTBETHI HAa KOHTPOJILHBIE BOMIPOCHL. JlaTh OTBETHI Ha BOMIPOCHI IO PE3yiIbTaTaM
nabopaTopHOil paboThI.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

IMPOBEACHUSA KOHTPOJBHOI'O MEpPONPUATHUSA: BOHpOCLI o  pe3yibTaTaM

YMers: 1.M306pa3ute kauecTBEHHO MeXaHUYeCcKyto xapakrepuctuky bAIIT

aHATU3UD MPU HEUTPAIBHOM, OTCTAIOLIEH U ONIEPEKAOIIEH KOMMYTAIUH.

OBaTh 2.M300pa3ute cepui0 MEXaHMYECKHX XapaKTEPUCTUK CHHXPOHHOTO (IIIaroBOTO)
MarHuTHY BEHTWJIBHOTO JBUTATENI B PEKUME YACTOTHO-TOKOBOTO

10 YIIPABJICHUS 110 pe3ysbTaTaM IIPOBEIECHHbIX Bamu skcniepuMenToB. [lokaxkure Ha
T€OMETPH ATOM CEpUM TPAHWYHYK) MEXaHUYECKYIO
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XapaKTEPUCTHUKY.

3.KakoBbl 0COOEHHOCTH CTPYKTYpPHI LU(POBOTO PETYISATOpPa MOJTOKESHUS?
KakoBbI 0COOEHHOCTH €r0 HACTPOHKH?

4.Kak JOMmKHBI OBITHh HACTPOEHBI PETYIATOPBI CKOPOCTH ISl CTATUYECKOH U
acTaTU4ECKOMN cuctem?

5.Kak npu ucnonbp3oBaHMM HMMIYJIbCHOTO JaT4MKa IOJIOKEHUS, UMEIOIIETO
JOTIOTHUTENIbHBIA KaHan R (pernepHON MO3UILIMU), TOBBICUTH HAJIEKHOCTh
U3MEpEHUs MOJI0KEHUS?

6.MOXHO 1M 3a7aTh B 3TOW IMO3ULIMOHHON CHUCTEME YIIpaBJICHUS
OTpHULATENILHOE 3a/laHUE TIEPEMEIICHUS?

7.YeM OTIMYAIOTCS CTPYKTYpbl YIpaBlieHUs OECKOJUIEKTOPHBIMU ABUTATEISIMU
nocrosinHoro (BLDC) u nepemennoro toka (BLAC)? Onummnre uX TEXHUYECKYIO
peanuzanuio. C 4em CBSA3aHO MPEUMYILECTBEHHOE UCIIOIb30BAHNE
onepexaroiieid kommyranuu B BAITT?

8.MMetoTca M OTIMYMST YaCTOTHO-TOKOBOTO YIIPABJICHHSI OT IMOJHOLEHHOTO
BEKTOpHOTrO yrpasieHus? B uem orn? M300pa3ute CTpyKTYPHYIO CXeMY KaxI0H
CUCTEMBI YIIPaBJICHUSI.

9.Yto Takoe npenynpasienne? M3o0pasure crpykrypy. OObsicHHTE, MOYeMy B
TaKUX CTPYKTYpax CYIIECTBEHHO YMEHBIIAIOTCS TUHAMHYECKHE OIIUOKH

10 CKOPOCTHU U MO MOJI0KEHUIO?

10.Kakoli MHBEpTOp AOIKEH MCIOJIb30BaThCSI B CUCTEMAaxX MO3UIMOHUPOBAHUS
C IPEeIyIpaBICHUEM — HAINPSKEHUS WIN TOKa?

OOBACHUTH TOYEMY.

11.KakoBo BIIMSIHHE COCTaBJISIOUIMX PETYJSATOpa MOJO0KEHUS Ha paboTy KOHTYypa
10JIOXKEHU 110 BammM sxcnepyMeHTaabHbIM JaHHBIM?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue

BBIIIOJIHEHO B ITOJTHOM 00bEME HIIM BBIIIOJHEHO MpENMMyHICCTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60

Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BpIOpaHO BepHOE HaIlpaBiIeHHE I PELICHUs 3a1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax.: 50

Onucanue xapakxmepucmuxu evinoanenus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS

€CJIK 3aJaHNC NMPEUMYHICCTBCHHO BBIIIOJIHCHO.

Oyenka: 2

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_IGHKa "HCYILOBJ'IGTBOpI/ITCJIBHO" BBICTABJIACTCA

€CJIU 3aaH1EC BBIMMOJIHCHO HEBCPHO UJIU IMTPEUMYIICCTBEHHO HE BBIITIOJIHCHO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. [ToHsATHE BEHTHJIBHOTO PEXUMA JIJIs MIATOBBIX 3JIEKTPONPUBOAOB. THITBI HCTIOIb3yEMbIX
JATYMUKOB IOJIOKEHUSI U CTPYKTYPBI CUCTEM YIIPaBJICHUS BEHTUIILHBIM ABUrareneM. Kanassl
YIOpaBJICHUS 1O TOKY U yriay KomMmyTtanuu. [IpeumMyiiiecTBa 1 HeIOCTaTKH YIIPaBICHUS 110
KaKIOMY U3 KaHAJIOB. J[aTh peKOMeH1alluy 10 BbIOOpY HanboJsiee pallnoOHaIbHOTO KaHalla
YIOPaBJICHUS U CTPYKTYPE CUCTEMBI yrpaBieHus. OyHKIIMOHAIbHASI CXeMa CUCTEMBbI
yrnpasieruss BLDC (3BeHO MOCTOSIHHOTO TOKa — KOMMYTATOD).

2. [TpuHIMN AEHCTBUS, YCTPOUCTBO U OCOOEHHOCTH PabOThl MHAYKTOPHOTO IIArOBOTO
JIBUTATEJNS C MOCTOSIHHBIMU MarHuTaMu Ha potope. CTpyKTypa NpOCTEHIIEero MaroBoro
NIPUBO/IA C YIIPABJICHUEM YHUTAPHBIM KOJIOM. [ToHSATHE pacnpeeuTeNsi HMITYJIbCOB U
CHJIOBOTO TpeoOpa3oBaTelis (KOMMYTaTopa).

IIpoueaypa nposenenus

[ToaroroBka k orBery 40 MuHyT. Jlomyck Ha 3K3aMeH MPHU YCIOBUM CIAYd KypCOBOTO MPOEKTA U
BCEX 3alllMIICHHBIX JabopaTopHbIX paboT. Ha orBer orBoguTCs He Oonee 10 MUHYT Ha Kaabli
BOIIPOC.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerennus/Muankarop: M/-2nk-1 YMeeT poBOAUTh MHOTOKPUTEPUAIIBHYIO OLIEHKY
KayecTBa MPOEKTHBIX PEIIeHUH

Bonpocel, 3aganus
1.Ipuniun nefictBus 3-X gazHOro MHOronakeTHOr0 MHIYKTOPHOIO IaroBOTO JIBUTATENs C
camoB0o30yxeHreM (SRD). OcobeHHoCcTH KOHCTPpYKIUH. BBIBO/ ypaBHEHUS
AJIEKTPOMAarHUTHOTO MOMEHTA JBUTaTeNsl. XapakTep MOMEHTa (aKTUBHBIN, peaKTUBHbIH,
aKTUBHO-PEaKTUBHBIN)? TpeOoBaHUs K CUCTEME yIpaBJIEHUs, B TOM YHCJIEe K HHBEPTOPY.
2.MlHBepTOpHI HANIPSKEHUS U UHBEPTOPHI TOKA. B KakuX ciydasix mpUMEHSIOTCSI HHBEPTOPHI
HaNpPsDKEHUS, a B KaKUX UHBEPTOpHI Toka? Ha npumepe 0HOTO U3 TEXHUYECKUX PEILIEHUN
MOKa)XMTE OCOOEHHOCTU CUCTEMBI YIIPaBIIEHUsI UHBEPTOpOM Toka. Kakoii n3 crmoco6os
(dopcupoBaHus EPEXOAHBIX MPOLIECCOB MPUMEHSETCS B MHBEPTOPE BEIOPAHHOTO BaMU THIIA?
Kak peanusyercst popcrupoBKka MpoIriecCoB BKIFOUEHUS U BBIKJITIOUEHUS? 3aueM Hy)XKHa
¢dopcupoBka? Ha kakue sKcIuTyaTallMOHHBIE TTOKA3aTeIH MPUBOAA BIHseT K03 duumeHt
dopcuposku? Pachopcupoku?

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Bompoc 3 K kaxkoit opme rogorpada «Ilotoxocuemnnenue daszpi-Tok (a3 HA OTHOM
MOJTHOM
NeproJIe I3MEHEHUS TOKa CIIEYeT CTPEMHUTBCS IS TIOTYIEHUSI MAKCHMAIBHO BBICOKOTO
Ko dureHTa npeodpa3oBaHus IEKTPUIECKON SJHEPIHH B MEXaHUUECKYI0?
OTBeTHI:
1. Kpyr
2. IIpAMOYTOIBHUK
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3. Tpanerus
Bepnpiii otBeT: 2 1 3
2.Bonpoc 4 Ectb n1 pusnyeckuii cMpici B iepeMeHHOH «Ko-3HEeprus» 3JeKTpOMEXaHHUECKOTO
npeoOpazoBateist SHEpPrun?
OTBeTHI:
1. Ectb
2. Her
Bepnsiii oteT: 2
3.Borpoc 5 UYeMy paBHa CymMMa MarHUTHOW W KO-3HEPTruu Jiis iroooro IMIT?
OTtBeTsI:
1. IlpousBeneHue MOTOKOCLEIUIEHUS B TOKA (ha3bl.
2. CyMmma HanpspKeHHs! M IOTOKOCUEIIICHUSI.
3. Ilpoussenenune MJIC u noroxa.
4. ITpousenenue MJIC 1 NOTOKOCHICTIICHUS.
Bepnsiii otBet: 1 1 3
4.Bompoc 11 Kakas ¢popma ronorpacda «Ilotokocuernnenne — Tok» Ha 0THOM TIOJTHOM MEPHOJE
COOTBETCTBYET CEKLIMU KOJJIEKTOPHOT'O IBUTaTEIsl TOCTOSSHHOTO TOKa?
OTtBeTsI:
1 OBan
2. Kpyr
3. Pom0
4. IIpssMOyTrOJIbHUK
BepHplii otBeT: 4
5.Bompoc 13 Kak o ronorpady “Ilotokocuerienue-Tok" onpenenuTs cpeHee 3HaUeHNE
Pa3BUBAEMOI0 ABUTATEIEM JIEKTPOMAarHUTHOIO MOMEHTA?
OTtBeTsI:
1 Cymma Bcex MOTOKOCUEIUICHUH IEKTPHYECKON MAIlIMHBI TIOJIEJIEHHOE Ha KOJIMYEeCTBO (a3.
2. ITnomanas rogorpacda Ha nepuojie KOMMYTaIUK JefieHHoe Ha 2111 u yMHOXeHHOe Ha
KOJIMYECTBO Iap MOJIIOCOB.
3. [Tnomane rogorpada
4. IlpousBeaeHre MAaKCUMaJIbHOTO MMOTOKOCHEIUIEHHUSI HA MAaKCUMaJIbHBINA TOK 3a BBIYETOM
IIoIaaM rojorpada Ha Iepuoie KOMMYTaIUH
BepHnrriit otBeT: 2

2. Komnerenuuss/Muaukarop: M/1-3nk-1 Bnageer merogamu pacuéra, mpoeKTUPOBAHUS U
KOHCTPYHPOBAHUS CHCTEM JJIEKTPOIPUBOJIOB U UX 3JIEMEHTOB

Bonpocel, 3aganus
1.IlpuHImn neicTBUS 1 0COOEHHOCTH KOHCTPYKIUU JIMHEHHOTO 11arOBOT0 IBUTaTels, TUI
KOTOPOT'0 BBIOMpAeTCs MO BallleMy YCMOTpPEHHI0. BbIBO ypaBHEHUS /171s 3JIEKTPOMAarHUTHOTO
MoMeHTa. Pexomenaanuu no Haubosee 3ppexTuBHOM cxeme koMmmyTanuu. Kputepun
3P PEKTUBHOCTH alropuT™Ma KoMMyTanuuu. TpeGoBaHus K HHBEPTOPY, 00ECIIEUNBAOLIEMY
BbIOpaHHBI BaMu pexxuM kommyTanuu.

MarepuaJsl 1JIs1 NIPOBEPKHU 0CTATOYHBIX 3HAHUI

1.Bompoc 1: Uemy COOTBETCTBYET IUIOIAAb GUTYPHI, OUepUEHHOM Togorpadom
«[Totokocuernenne $hazpi-Tok
¢a3b» Ha OJTHOM IOJIHOM MEPUOJIe U3MEHEHUs ToKa?

OTBeThI:
1. MomHocTH ABUTaTENS
2. [None3noit pabote
3. BenmuuHe notepk

BepHusiii otBeT: 2
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2.Bompoc 2 Kaxkoii puznyeckuii CMbICT UMEET TePMUH « DIHEPTHst MATHUTHOTO TOJSI»?
OtBeTsI:
1. BennunHa noteps B 3JIEKTPOMEXAHUUYECKOM IIPE0Opa30BaTENe SHEPTUH.
2. CoBepiieHHas paboTa B JIEKTPOMEXaHUYECKOM ITpeodpa3oBarese SHEpruu
3. 3amaceHHas 3J€KTPOMarHUTHAsI SHEPTuUsl.
Bepnpiii oter: 3
3.Bonpoc 12 B uem ¢usnueckas npuarnHa Majaoro Ko3dduimuentra MOIHOCTH TPUBOIOB C
CUHXPOHHBIMH PEaKTUBHBIMHM MaIlIMHAMU?
OTtBeThI:
1 Tpaneueunansuoe pacnpenenenne MJIC cratopa
2. Wcrionb30BaHue JOMOTHUTEIBHOMN 3IEKTPUUIECKON MOITHOCTH [ paOOTHI B 30HE
HACBIILEHUS pOoTOpa
3. Pa3nuiia MaraHuTHOM MPOBOAMMOCTH IO Pa3HBIM MOJIIOCAM POTOpA.

Bepwusliit otBeT: 2

3. Komnerenuusi/Muaukarop: N/I-4nk-2 Ymeer opopmMiIaTh TEXHUUECKYIO JOKYMEHTAIIHIO 110
pe3yJibTaTaM UCCICAOBAHMS U Pa3pabOTKU M 00CYKIaTh TIOTyYECHHBIC PE3YIbTaThI

Bonpocsl, 3a1anusa
1.IloHsiTHE CTaTUYECKOTO CUHXPOHU3UPYIOLIEr0 MOMEHTA I1aroBoro Asurarens. Craruyeckas
U IMHaMHu4ecKast omnoka. TOYHOCTh MO3UIIMOHUPOBAHUS IArOBBIX 3JIEKTPOIPUBOJIOB B
Pa30OMKHYTOW U 3aMKHYTOM cxeMe. Kak BiIusieT Ha TOYHOCTh MO3UIMOHUPOBAHUS PEKUM
aJeKTprueckoro Apobnenus mara? Kak BpiOpaTh KOHCTPYKTUBHBIN 11ar i auHeiHoro HIJT,
€CJIM 3aJlaHHasi TOYHOCTh TTO3UITMOHUPOBAHUS JJOJDKHA OBITH HEe 60siee 10 MxM?
2. Knaccugukanus TUIIOB IaroBbIX U BEHTUJIbHBIX JBUratesei. B uem otinyne CHHXpOHHOTO
JBUTATENSl C MArHUTORJIEKTPUYECKUM BO30YXKIEHUEM OT HHIYKTOPHOIO JBUTATENS?
[TpuBenuTe nepeyeHb NPEUMYLIECTB ABUraTeNIe HHAYKTOPHOTO. J{J1s KakuX CUCTEM IIPUBOJA
Bbl Mornu 6b1 MOpeKOMeH10BaTh HHAYKTOpHBbIE ABUratenu? NHaykropHsle reneparopsl? s
MOOWJIBHOW AM3EbHON 3JIEKTPOCTAHINH [TPEIaraeTcs J1Ba TUIa MHYKTOPHBIX T€HEpaTOpPOB —
¢ camoBo30yxkaeHreM (SRD) u HezaBucuMbIM Bo30yxieHueM. Kakos Bamt BeiOop 1 nouemy?
3.IToHsATHE TUCKPETHOIO IIAaroBoro aiekTponpusoaa. Cocras, obaactu Haubosee
s dexkTuBHOrO NpuMeHenus. [IpocTeiiias MmaTemaTuueckas MOJIejb 11ar0BOI0
anekTponpuBoza. lI1aroBslil 31EKTPONPUBO KAK 3BEHO CUCTEMBI aBTOMAaTHUECKOTO
ynpasnenus. [lonstue yaurapaoro koaa. Marepdelic ¢ cucremoil ynpasienus 6osee
BBICOKOT'O YpOBHsI (Ha npumepe cuctemsl UITY).

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Bonpoc 6 Ilouemy BEHTUIBHO-MHIYKTOpPHBIE IBUraTEIH ¢ caMoBo30yxaeHreM (SRM) npu
TOM ke uncie ga3 (Hanpumep 3), IPOUTPHIBAIOT B IBOE 110 MAaKCHMaJIbHOMY TOKY IO
CPAaBHEHHIO C CHHXPOHHBIMH JBUTATEISIMU C TOCTOSSHHBIMA MarHUTaMU U CUHXPOHHBIMU
PEaKTUBHBIMH JBUTATEISIMU?
OtBeThI:
1. TpeGyercst ynpaBisiTh OJHOMOISIPHBIMUA TOKAMHU.
2. TpebyeTtcs BBOAUTH JIOTIOJHUTENLHBIA TOK HAMAarHUUYUBAHMSL.
3. JIBuraTtenu TpeOYIOT MOBBIIIEHHOTO HATIPSKEHUS TTUTAHUS.
4. MarnuTHas cUcTeMa He J0JKHA ObITh HAChIIEHA.

BepHsliii otBeT: 2
2.Bompoc 7 IlpuBoauT nmu TpeboBanwme 1Mo ABoiHOMY TOKY st SRM K 3aBbImieHUO
rabapuTHON MOIIIHOCTH UHBEPTOpPA BIBOE?

OTBeTHI:

1 He MMPUBOJAT, TAK KaK 00MOTKH ABUTATCIIA PACHICIIIICHBI.
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2. IlpuBOAUT B CIEICTBUM YBEIMYCHUS TOKA Yepe3 KITIOUU
3. IlpuBouT, U3 32 NUTaHUS OOMOTOK JBUTATelsl OJHONOISPHBIMUA TOKAMHU.
Bepnblii oTBeT: 3
3.Bonpoc 8 B Kkakux THIAax CHHXPOHHBIX BEHTUJIBHBIX JIBUraresiei oOMoTKa cTaropa
BBITOJIHAETCS pacpe/IeIIEHHOM?
OTtBeTsI:
1 BLAC
2.BLDC
3. IPM

Bepnpiii otBet: 1 1 3
4.Bompoc 9 Kaxue pusndeckue GpakTopsl OrpaHUYKUBAIOT IPUMEHEHHE CHUHXPOHHBIX MAIIUH C
MIOBEPXHOCTHO PACIOJ0KEHHbIMA IOCTOSIHHBIMU MarHUTaMy Ha poTope?
OTtBeTsI:
1 Bonbiue ynenbHble NEPErpy3Kku
2. bospline MOIIHOCTH
3. MajieHbK1€ MOIIIHOCTH
4. bosbliMe YaCTOTHI BpalleHUs
Bepusriii otBeT: 2 u 4
5.Bomnpoc 10 Kakoe ocHOBHOE penMyIIeCTBO MPUBOJIOB Ha 0a3e CHHXPOHHBIX MAIIHUH C
MHKOPIIOPUPOBAHHBIMU MarHuTaMu B pOTOP MO CPaBHEHUIO ¢ MAIIMHAMHU C TIOBEPXHOCTHO
pPacnoyioKEHHbIMU MarHUTaMH?
OTtBeThI:
1 Bricokue 4acToThl BpallleHus
2. BO3MOXHOCTb OCIIaOJICHHS OIS
3. OTcyTCTBUE PEAKTUBHBIX MOMEHTOB
4. IIpocTroTa KOHCTPYKLIUU
5. bOnpmue neperpysku
BepHnrriit otBeT: 2

II. Onucanue wikanvt oueHuganus

Ouyenka: 3a4TEHO
Onucanue xapakmepucmukuy 6blnOJIHeHUs 3HaHuA: J|aH TIOI0XKUTENbHBIH 0TBET Ha 6osee 60%
BOIIPOCOB

Oyenka: HE 3a4TEHO
OnucaHnue xapaxmepucmuxu 6blnoIHeHus 3Hanus: Jlan mooXuTeNbHbIA 0TBET MeHee 60%
BOIIPOCOB.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 1o Kypcy CKJa/iblB
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Ha 3amurty npeabsBiisieTcsi pacueTHO-TIOSICHUTENbHAS 3alliCKa C MOJIMUCHIO MpernoaaBaTes (C
OIICHKOM), a Tarke mpe3eHTarus. Ha nokiman mo npeseHTamnuu gaercs He oosnee 15 munyt. Ilo
pe3ynbTaTam Jokiana u oueHku 3a PI13 BeictaBisiercst urorosas orenka 3a KII.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxku 8bINOJIHeHUs 3HAHUA: 3aJJaHNe BBIITOTHEHO MOIHOCTHI0. CTyIeHT
clienaj MOHATHBIN TOKJIaI 1o pe3yibraTtam paboTel. Ha Bce BOIpoCk! 1o padboTe JaHbl
HCYEPIBIBAIOIINE OTBETHI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: B noknane cienanbl HETOYHOCTH, €CTh
HECYIIECTBEHHbIE OLIMOKHU B pe3yjbTaTax padoTHI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 51
Onucanue xapaxmepucmuxu vino1neHus snanus: Pabota BbIMOIHEHA, HO CTY/ICHT HE MOXKET
OOBSICHUTH MOJTYYCHHBIX PE3YJIbTATOB.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyIeHT JTOMyCTHI IPyObIe OMMUOKH ¥ HE MOXKET
O0O0BSACHUTH MOJTYYCHHBIN pe3ynbTar.

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Ouenka cknaabiBaetcsi u3 oueHku PII3, omeHku 3a AOKiIan Mo KypcOBOMY NPOEKTY, a TakkKe
UTOTOBOU o1ieHku 3a JIP.
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