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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |Llenpr0 OCBOGHUS MUCHUIUIMHEI SBISIETCS ()OPMHUPOBAHME KOMIICTCHIWH, MO3BOJIONIMX PpEIIaTh WH)KCHEPHBIC 3aJadll B
npoecCUOHANBHON Jes-TEIBHOCTH C HCHONB30BAaHMEM 3HAHMS DSIEKTPOTEXHUYECKUX 3aKOHOB, aHA-IIM3a M CHHTE3a
3NIEKTPUUYECKUX LeTIeH, 0cOOeHHOCTEH (PyHKIMOHUPOBAHHS KOMIIOHEHTOB CHCTEM 00ECTICUECHHSI IBHXKESHHMS ITOE3/10B.

1.2 |3amaun OCBOSHHMS AWCLMIUIMHBL OBIAAETh TEOPETUYECKUMH 3HAHUSAMH IO YCTPOMCTBY, HPHHIMIYY pPabOTHI, MeEToxaM
pacueTa, KOHCTPYUPOBAHHUIO, YCIOBHAM OKCIUTyaTallMM 3JEKTPUUYECKMX MAIIMH W CHCTEM OJJIEKTPOIPHUBOJA; OBJIAIETh
MpaKTHYECKUMH HABBIKAMH [0 HaJafgKe, OKCIUTyaTal[MH, AaHaIu3y paboTel, MPOBEICHUIO AKCICPHUMEHTAIBHBIX
HCCJEI0BAHUN U UCTIBITAHUNA YKa3aHHBIX YCTPOMCTB.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.29

3. KOMIETEHIIMU OB VYAIOIIETOCsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUIIJINHbBI
(MOJYJIST)

OIIK-4 Crioco0eH BBIIOIHATH IPOEKTUPOBAHKE U PACUET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBHHU C TPEOOBAaHUSIMH HOPMATHBHBIX
JIOKYMCHTOB

OIIK-4.5 ITpuMeHsieT MeTOBI HHXKCHEPHBIX PACUETOB IPH MPOSKTUPOBAHUHN 3JIEMEHTOB U YCTPOHCTB IEKTPHUCCKAX MAITHH

B pe3yabTaTe ocBOeHUsI AMCUHUIIIMHBI (MOYJIs1) 00Y4YAIOIIUIACS A0JIKEH

3.1 |3HaTh:

3.1.1 | BUIBI DJISKTPUUECKUX MAIUH U UX TPUHIINAT ASHCTBHU.

3.2 | YmeTh:

3.2.1 | aHanM3MpOBaTh MEXaHUUECKHE U PaboUre XapaKTePUCTUKH IEKTPHUSCKUX MAIIIHH.

3.3 | Baragern:

3.3.1 | ocHOBaMHM aHaH3a SIEKTPUUECKUX MALITHH.

4. CTPYKTYPA U COJEPKAHUE M CLHUILINHBI (MOIYJIST)

Kon HaumeHoBaHue pa3jie/10B U TeM /BU/L 3aHATHUS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kypc

Pasnen 1. Beeaenue

1.1 Pa3BuTHE 2NEKTPOIHEPTETUKH U 3HAUCHHE DIICKTPUUECKUX MAIIUH U 5 1
TpaHC(OPMATOPOB B IIEKTPOIHEPIETHIECKOM IIpOLIECCE U Ha
JKENIE3HOAOPOKHOM TpaHcmopTe. Kitaccudukanus sIeKTprHuecKuX MaIliH.
Omnpenenenue NOHITHUS HIEKTPONPHUBOAA. MICTOpHS pa3BUTHUS NEKTPOIPUBOIA U
€r0 pOJIb B COBPEMEHHOM MPOU3BOACTBE U KENE3HOAOPOKHOM TPAHCIIOPTE.
OOmue BOIpOoCH 3IEKTPOMEXaHHIECKOro peodpazoBanms sHeprun. Ilorepn
momHocty U KITJ[ snexkrpudyeckux MamuH. HarpeBanue u oxiiaxiaeHue
ANEKTPUUECKUX MAlIHH. JlOyCTUMBIE TEMIIEPAaTyphl HarpeBa U KIacChl
n3orsaun. Crioco0b! oxyaxkaeHus. /JIex/

Paznen 2. TpancdopmaTtopsl

2.1 TpancdopmaTopsl. OCHOBHBIC ONPEACICHUS W JIEMEHTBI KOHCTPYKIIUH 5 2
TpaHncpopmaTtopoB. Teopust pabouero mporecca ogHodasHoro Tpanchopmaropa
IIPU XOJIOCTOM XOJI€ ¥ Harpy3Kke. YpaBHeHH »ekTpoasinkynmx cui (31C) u
marauToaBmxymx cui (MJIC) tpancdopmatopa. /JIex/

2.2 [puBenennsit TpaHchopMaTop, GOPMYITHI IPHBEACHHS, CXEMBI 3aMEIICHHS 5 2
TIPUBENICHHOTO TpaHchopMaTopa. OmpeeNieHne mapaMeTPOB CXEMBI 3aMeIIeHHS
13 OIBITOB XOJIOCTOTO X0Jla U KOPOTKOro 3aMblkaHus. [loTepu MOLTHOCTH 1

ko3 durtuent nmonesnoro naeicteust (KI1/1). BekTopHas AuarpaMmma TOKOB U
HaNpsOHKSHUH MPH aKTHBHO-WHIYKTUBHOM Harpy3ke. BHENIHsS XapakTepucTHKa
Tparchopmaropa. /Jlex/

23 MarauTHBIE CHCTEMBI, CXEMBI U TPYIIIBI COeIUHEHH 0OMOTOK TpeX(a3HbIX 5 2
Tpancdopmaropos. [TapannensHas pabora Tpex(asHbIXx TpaHC(HOPMATOPOB
(cxeMa BKIIFOUCHHS, YCIIOBHS BKITIOYCHHUS, paclpeaeeHie Harpy3KH).
AgTtotpanchopmaTopsl. CxeMa BKITIOUSHUS] 00MOTOK, 0COOEHHOCTh
XapakTepucTuk. /JIex/

2.4 OmnpezeneHre OCHOBHBIX MMapaMeTPOB U XapaKTEPUCTUK OAHO(A3HOTO 5 3 [IpakTuueckas
TpaHncgopmatopa. /J1ab/ MOJITOTOBKA

2.5 PacueT mapametpoB Tpanchopmaropa (3JC, Tok, ko3hdurEeHT 5 4 [IpakTrueckas
Tpauchopmanuu 1 T. 11.). [locTpoeHne BeKTOpHBIX quarpaMm. OmpenencHne MTOATOTOBKA

noteps 1 KII/I Tpancdopmatopa. Pacuer napameTpoB TpanchopMaTOpOB MpU
napajuieIbHOM peskume padotsl. /TIp/




2.6

W3ydeHre MaTepHaioB HCIOIb3yEeMbIX MPH H3TOTOBICHUE TPAHC(HOPMATOPOB.
Mapku CTaiu U BU/Ibl H30JISAIMHU IUIACTHH. THUIIBI 0OMOTOK ¥ BHIBI H30JSIIUH B
tpaHncpopmatope. /Cp/

2.7

Bri6op Tina u pacger oomorok BH 1 HH MomHBIX CHITOBBIX
TparchopmaTopos. /Cp/

2.8

Pacuer motepb KOPOTKOIrO 3aMBIKAHUS U HAMIPSKEHUSI KOPOTKOTO 3aMbIKAHHSI
MOIITHBIX CHJIOBBIX TpaHchopmaTopos. /Cp/

Pa3aen 3. MamuHbI MOCTOSIHHOTO TOKA

3.1

IIpuHIMI paboThl YNEKTPUIECKUX MAIIWH. MaIluHbI MOCTOSHHOIO TOKA.
YCTpolCTBO OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMH MAIIIMH IOCTOSHHOTO TOKA.
CaoticTBa komutekTopa. OOMOTKH SKOPsI MAIlIMH MOCTOSIHHOTO TOKA (TIETIIeBbIE,
BOJIHOBBIE, CMELIaHHbIE), IPUHLUN UX 00pa30BaHUs, OCHOBHbIE PACUCTHBIE
cooTHomreHus1. BeiBon ypasHeHus D/1C, MHAYKTHpYeMOi B 0OOMOTKax

axopst. /JIex/
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MarsuTHas Oelb MEKTPUIECKUX MAIIMH ITOCTOSHHOTO TOKA IIPH XOJIOCTOM XOJe
U Harpy3ke. MarHnTHas XapakTepHCTHKa MAIIUHBI, KOO(Q(UIINEHT HACHILCHHS.
Peaknus sxops. Bansaue peakuuu sikopst Ha 9/1C MaIIuHbI 1 HaNpsDKEHHE
MEXITy CMEXKHBIMH KOJJIEKTOPHBIMH TuTacTHHaMH. Crioco0bI 00pEOBI ¢ peakieit
sikopst. CyIIHOCTB Ipolecca KOMMYTAIHH, CIOCOOB! ee ymyurieHus. /JIex/

33

I'eneparops! mocrosiHHOro ToKa. Knnaccugukaruys renepaTtopoB 1o crocody
B030yxaeHHs1. OCHOBHBIE XapaKTEPHCTUKI I'€HEPAaTOPOB C Pa3IMYHBIMU
criocobamu Bo30yxaeHus. [Iponece 1 ycinoBus caMoBO30YXICHHS TEHEPATOPOB
¢ camMoBO30yXIeHHEeM. YpaBHEHHE paBHOBecHs HanpspkeHns 1 DJ]C sxopHOH
Leny. YpaBHEHHE MOMEHTOB. [IpUHIIMIT 00paTHMOCTH SJIEKTPHYECKIX

MaruH. /JIex/
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JlBuratenu MOCTOSTHHOTO TOKA. DJIEKTPOMArHUTHBI MOMEHT U YpaBHEHHE
MOMEHTOB. DJIEKTPOMEXaHNYECKUE, MEXaHNUECKUE U paboune XapaKTepHUCTHKU
JIBUraTesel pa3auuHoro crnocoda Bo30yxaenus. O6nacTu NpuMeHeHus
JIBUTATEJICH C pa3IMIHBIMH CIIoco0aMu Bo30yxeHwus. /JIex/

3.5

HUccnenoanue I'TIT ¢ He3aBUCHMBIM BO30YXAcHUEM. /J1ab/

[IpakTnueckas
TIOATOTOBKA

3.6

HccnenoBanue reHepaTropa MOCTOSIHHOTO TOKA MapajuieIbHOrO
B030Yx)neHus. /J1ab/

IIpakTuueckas
MOATOTOBKA

3.7

HccnenoBanue ABUraTens MOCTOSHHOIO TOKA MapalieIbHOro
B030YXneHwus. /J1ab/

[IpakTnueckas
TOATOTOBKA

3.8

Pacuer n MOCTPOCHUEC CXEM SAKOPHBIX 00OMOTOK MAIIIMH IIOCTOSSHHOI'O TOKA. /Hp/

[IpakTnueckas
TOIrOTOBKA

3.9

Pacuer xapaKkTepUCTHK MAIIMH MOCTOSHHOTO TOKA B PEXXHUME TeHepaTopa U
neurarens. [loctpoeHre MexaHMYECKUX XapakTepucTuk. /I1p/

[IpakTnueckas
MOATOTOBKA

Pa3nen 4. MamnHbI IEPEMEHHOI0 TOKA

4.1

Kraccudukauns MammH nepeMeHHOro Toka. OCHOBHBIC SJIEMEHTHI
KoHCTpyKuuH. TpeboBaHus, IpenpaBIseMble K 00MoTKaM ctatopa. MJIC
onHOo(a3HOH U Tpexda3Hoi 0dMoTok. BriBox dopmynsr 3/IC od6MoToK cTaTopa.
ACHHXPOHHBIE U CHHXPOHHBIE MalMHbI. KOHCTPYKIMS M TIPUHLIUIT ACHCTBUSL.
OOpa3oBaHKe BPAIAIOIIETr0Css MArHUTHOTO OIS, TIPUHIUI AeHCTBUS. /JIek/

4.2

OnpeneneHre MexaHn4eckor xapakrepuctuku n = f(M), n = f(Rf) tpexdasznoro
aCHHXpOHHOTrO aBHUraTens. OnpeaencHrne pabounx XapaKTEPUCTHK TPeXPa3HOro
Al /J1a6/

[IpakTnueckas
MOJrOTOBKA
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Pacyer mycKOBBIX peOCTaTOB IS 3AITyCKa IBUTATENs MOCTOSHHOTO H
nepeMeHHoro Toka. [TocTpoeHe MexaHHUeCKHX XapakTepucThK. /T1p/

[IpakTnueckas
MOJTrOTOBKA

44

V3y4eHne IPUHIUIIOB IIOCTPOCHUS AIEKTPHUYECKUX CXEM YIIPABICHUS
MaIIMHAMH IOCTOSHHOTO U IEPEMEHHOro Toka. CTPyKTYpPHBIH CHHTE3 THIIOBBIX
0a30BbIX cucteM ynpasnenus. /I1p/

[IpakTnueckas
MOJrOTOBKA

Paznen 5. CamocTosiTesibHAs padoTa

5.1

IoaroroBka k nekuusm /Cp/

52

Iloxroroska k 1abopaTopHbIM padotam /Cp/

16

53

INoaroroBka k npakTHyeckuM 3ausTusm /Cp/

16

54

Brmonaenue KypcoBoii pabotsl. Tema: "I[IpoekTupoBaHUE CHIOBOTO
TpaHchopMaTopa ¢ MaclIaHbIM oxiaxaeHuem" /Cp/

| | |

36

IIpakTuueckas
MOATOTOBKA

Pa3aen 6. KonTakTHBIE Yachl HA aTTECTAIIHIO

6.1

3ayer ¢ oueHkon /KD/

0,15

6.2

KP/KA/




5. OHEHOYHBIE MATEPHAJIBI

OueHOYHBIE MaTepHaIIbl JUISl IPOBEJCHHS IPOMEKYTOUHOH aTTeCTalluy OOYYarOLIMXCsl IPHUBEJCHBI B IPHIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.

@DOopMBI U BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,
pacnpezeneHue 6ajuIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeIeM UCIUILIMHEI C Y4€TOM ee CIeU(PHUKU 1
JIOBOJIATCS JTO CBEACHHS O0YJaIOIINXCs Ha TIEPBOM YIeOHOM 3aHSTHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISCTCS IIperofaBaTesieM NUCIHUIUIMHBI (MOXYIs), KaK MPaBHIIO, C
ucnonszoBanuem DVOC uny myreM NpoBEPKH MUCbMEHHBIX padoT, MPeIyCMOTPEHHBIX pabouMMU MporpaMMaMy AUCLHUIIIMH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATEIBbHOM paboTh! o0yuaromuxcs. st GMKCHPOBaHMS PE3yNbTaTOB TEKYIIEr0 KOHTPOIIS
MoxeT ucrnonb3oBarbest JMOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi Jinteparypa

6.1.1. OcHoBHas1 InTEpaTypa

ABTOpI:I, COCTaBUTCIIN 3armaBue Wznarensc Ol anapec
TBO, TOJX

JI1.1 | Komsmos . I1. DnexTpudeckre MamuHbl B 2 T. ToM 1: YaeOHUK 715 By30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

JI1.2 | Komsmos . I1. DJeKTprdecKre MamuHbl B 2 T. ToM 2: YaeOHUK IS BY30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

6.1.2. JlonoiHUTeIbHAS JINTEpaTypa

ABTOpBI, COCTABUTENU 3arnaBue Wznatensc Oun. agpec
TBO, FOJL
JI2.1 |Kucenes B. 1., DJEKTPOTEXHUKA U JEKTpOHHKA B 3 T. Tom 2. Mocksa: | https://urait.ru/bcode/45
Kysnenos 3. B., ONeKTpOMarHUTHBIE YCTPONCTBA U SNEKTPUUECKHE MAIIUHbL: IOpaiir,
Konsuios A. 1., Y4eOHUK 1 IPaKTHKYM IS By30B 2020
Jlynun B. IL

6.2 NadopManuoHHbIE TEXHOJIOTUH, HCIIOJIb3yeMbl€ IPH OCYIIECTBICHHH 00Pa30BaTeILHOIO MpoIecca Mo ANCHUILINHE
(Mony.110)

6.2.1 IlepeyeHb JULEH3UOHHOIO H CBOOOHO PACIIPOCTPAHAEMOr0 IPOrPAMMHOI0 00ecIedeHH s

6.2.1.1 [ ITakeT Microsoft Office

6.2.1.2 | Microsoft Visio

6.2.1.3 | Kommac

6.2.2 Iepeuenb npoeccHOHAIBLHBIX 623 TAHHBIX H MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronanbubie 6a3bl JaHHBIX:

6.2.2.2 | baza qaHHBIX COBETA IO JKEJIE3HOJOPOKHOMY TPAHCIIOPTY rocyiapcTB-y4acTHUKOB CoapyxecTBa - Www.sovetgt.ru

6.2.2.3 | baza nanapix O0BeIMHEHHS TIPOU3BOIUTENICH HKEIE3HOIOPOKHON TEXHUKH - WWW.OpZt.ru

6.2.2.4 | baza nanapix Hekommepueckoro napTHepcTBa MpOU3BOAUTENICH U MOJIB30BATENICH KEJIE3HOIOPOKHOTO ITOABHIKHOTO
cocraBa «O0BeIMHEHIE BATOHOCTPOUTEINIEI» - Www.ovsr.rf

6.2.2.5 | baza nannbeix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.6 | baza nanHbix ['ocymapcTBEHHBIX CTaHAapTOB: http://gostexpert.ru/

6.2.2.7 | baza nannbix «XKene3nonopoxkHble mepeBo3ku» https://cargo-report.info/




6.2.2.8

6.2.2.9

WHdopMaIiionHbIe CIIPaBOYHBIC CHCTEMBI:

6.2.2.1

HudopmanmonHo-mpaBoBoii moprtain [apant http://www.garant.ru

6.2.2.1

WudopmarmionHo cripaBodHas cucteMa KoncympranT mtoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VaeOHBIC ayANTOPHH JUTS IPOBEICHNS 3aHATHH JICKINOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIIAIN3NPOBAHHON MeOeITbIo
U TEXHHYECKUMH CPEICTBAMH O0yUIEHHs: MyIbTUMEUIHHOE 000pYI0BaHUE IS IPEOCTaBICHUS yIeOHOI HHPOpMALIUH
OOJIBIION ayTUTOPHHU W/UIIH 3BYKOYCHIINBAIOIIEe 000pyIOBaHNE (CTAllMOHAPHOE HIIH IEPEHOCHOE).

7.2

YueOHble ayAUTOPUU ATl IPOBEICHHS 3aHATHH CEMUHAPCKOr0 TUIIA, TPYIIOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJISL M TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHOIN MeOCIBIO 1
TEXHUYIECKUMU CPEJICTBAMU O0YUICHHUS: MYIbTHMEINIHHOE 000PYIOBaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHHUE
(cTanmoOHApHOE WM TIEPEHOCHOE).

73

JlabopaTopun, ocHaIEHHBIE CIEHATBHBIM JJa00pPaTOPHBIM 000PYIOBaHHEM: YaeOHO-Ta00paTOPHEIA KOMITIEKC
“DIEeKTPOTEXHHUKA U OCHOBBI AJIEKTPOHUKHU, MyJIbTUMETPBI.

7.4

INomemteHust 47151 KypcOBOrO MPOSKTUPOBAHHS / BHIIOTHEHHS KYPCOBBIX paboT, yKOMIIJIEKTOBaHHBIE CIICHUATH3HPOBAHHOM
MeOeIbI0 ¥ TEXHHUECKUMH CPeACTBaMH 00y4deHUs (CTallMOHAPHBIMU UM TIEPEHOCHBIMH).

7.5

[TomerieHust 111 CaMOCTOATENBHOM pabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXXHOCTBIO MOIKIIOUEHHSI K
cetr "MHTepHET" M 0OecnieueHHEM JI0CTYTIA B SJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

7.6

Tlomemienus ais XpaHCHUS U HpO(bI/IJ'IaKTI/I‘leCKOFO 06CJ'Iy)KI/IBaHI/I$I yqe6Hor0 o6opyz[0}3a}11/1>1.




[Tpunoxenue
K paboueli mporpaMMe AUCHUITITUHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

DIEKTPUUECKHUE MAIITUHBI

(HaumeHo8anUe OUCYUNTUHBL (MOOYVIS)

Hamnpapnenue moaAroToBKY / CieNUaIbHOCTb

23.05.05 CucremMsl obecrieueHrss IBUKEHUS TI0E310B

(K00 u HaumeHo8aHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

«DIEKTPOCHAOKEHUE KEJTE3HBIX TOPOTr»

(HaumeHosamue)




Coneprxanue

IlosacHuTennLHAaA 3amucka.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHBIE MaTepuabl JUIsl OLEHKH 3HAHUM, YMEHUI, HABBIKOB U (UJIH)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauueckie MaTepualbl, ONPEACISIONIUE MPOLEIyPy U KPUTEPUU OLICHUBAHUS CHOPMUPOBAHHOCTH
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUYHOM aTTECTAIIUH.



1. llosicHuTEILHAS 3aIHCKA

Heﬂb HpOMe)KYTOqHOﬁ aTTCCTallUl — OLCHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCIIbHBIX PC3YJILTATOB
OoOyueHHs 10 JUCHUIUIMHE, OOCCICUYHMBAIONINX JIOCTHKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTPAMMBI.

@dopMBbl IPOMEKYTOUHOW aTTECTALMK: 3a4eT C OLCHKOW (3aouHas ¢opma — 3 Kypc, ouHas popma - 5
ceMecTp), KypcoBas pabota (3aounas popma — 3 Kypc, ouHast popMma - 5 cemectp).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

Kon n nanmMeHoBaHne KOMIIETEHITUN Kon unaukaropa n1ocTux’eHus: KOMIETCHIIMH
OIIK-4: CrnocoOeH BBITIOJIHATH MPOSKTUPOBAHUE U OIIK-4.5: npuMeHseT METOAbl HH)XEHEPHBIX
pacdeT TPaHCIOPTHBIX OOBEKTOB B COOTBETCTBHH C pacyeToB MPHU MTPOCKTUPOBAHUU IJIEMEHTOB U
TpeOOBaHUSMU HOPMATUBHBIX TOKYMEHTOB YCTPOMCTB 3JEKTPUUECKUX MAIIUH

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IIporpaMmbl

Kox n HaumeHnoBanue Pe3ynbpTaThl 00y4eHHUs IO AUCLUIUINHE OneHouHble MaTepHaIIbI
WH/INKATOpa TOCTHUKECHUS (cemectp 5)
KOMIIETEHIINH

OIIK-4.5: npumensier | OOyvarouuiicss 3HaeT: BHAbl AekTpudeckux | Bompockl (Ne 1 - Ne 10)

METObI MH)KEHEPHBIX | MAllMH U UX IPUHIMI JeHCTBUS.

pacyeToB npu | OOyuarouuiics yMeEeT: aHayin3upoBaTh | 3agaHus (Ne 1 - Ne 8)

IIPOEKTUPOBAHUU MeXaHU4ecKue M paboune XapaKTepUCTUKU

JJIEMEHTOB M YCTPOMCTB | DJIGKTPUYICCKUX MAIITHH.

3ICKTPUYCCKUX MAIlMH OOyuaromumiicss Biajgeer: ocHoBamMu aHanu3a | 3amaHus (Ne 9 - No 14)
AIIEKTPUUYECKUX MAIIUH.

[TpomexxyTrouHast aTTecTanus (3a4eT ¢ OLIEHKOH ) MPOBOAUTCS B OJJHOM M3 clenyronmx (Gopm:
1) cobecenoBanue;

2) TecTUpOBaHHE;

3) BemonxHenue 3aganuit B OUOC YHuBepcuTera.

[TpomexxyTouHast arrectamusi (KypcoBas paboTa) mpOBOAUTCS B (popme 3alMThl KypCcOBOM pabOTHI Ha
OCHOBe co0OeceI0BaHuUs.



2. TunoOBbIe! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPHAJBI ISl OLEHKH 3HAHMIA, yMEHMIi, HABBLIKOB U
(n1M) onbITA AEATEJBbHOCTH, XaPAKTEPU3YIIIUX YPOBeHb C()OPMHUPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN ) VIl OLIEHKH 3HAHMEBOT0 00Pa30BaTeJIbHOIO
pe3yJibTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kox v HanmeHOBaHME WHANKATOpa O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHXXCHHS KOMIICTCHIINH
OIIK-4.5: npuMensier | OOyJaronmiics 3HAeT: BUABI AJIEKTPUYECKUX MAIIMH M WX T[PHHLUI
METOJIBI WH)KCHEPHBIX | ICHCTBUSL.
pacdeToB pu

MIPOEKTUPOBAHUH IJIEMEHTOB
U YCTPOMCTB 3JEKTPUUECKUX
MaIIlH

Ipumepur sonpocos/3adanuii

1. ITo KakuM OCHOBHBIM KPUTEPHAM KIACCHPHUIMPYIOT TPAaHCPOPMATOPHI:

a) konuuecTBY (ha3; 0) cmocoOy oXJaxkIeHus; B) MarepHaqy OOMOTOYHOTO MPOBOJA; T') MaTepHany
MarHMTOIPOBO/A; 1) IO 3JIEMEHTaM KOHCTPYKIIHH

2. Ucnone3ys, Kakyto GOopMyIly MOXKHO ONpeenuTh KodhUuueHT TpaHchopmaIim:

a) k~U; /U, :6) k=1,/1,;8) k=E /E, ;1) k=P /P;n) k=W /W, .

3. [To kakuM ipubOpaM ciieyeT CHUMATh BHEITHIO XapaKTEPUCTUKY I'eHEpaTopa MOCTOSHHOTO TOKa?

%{D@

a) As 1 Vr; 0) Au 1 Ag} B) Autt Vr; T) Ag, Vi, A
4. Yxazath perynupoBouHyto xapaktepuctuky I'TIT ¢ mapamnensasiM Bo3OyxaeHuem: (5)

A /‘12

£ =

5. CKONBKO Map TMOJIOCOB MMEET CTaTOpHAs OOMOTKAa aCHHXPOHHOTO ABUTATENsl U KaKHUM CKOJIbKEHHEM
oOJazaeT MalmnHa, eCiIu POTOp Bpamaercs ¢ yactoroi 1420 o6/mun? (2, 5,3)
aQ)p=2,5=53;0)p=2,5=46;B)p=2,5=6,4;,1)p=3,5=55m)p=3,5s=7,1;¢e) p=3,5=4,8;

6. Ormpenenure BenMuMHY TOoKa xoiyoctoro xoma (%) TtpexdasHoro TpaHchopMaropa HMEIOIIETO
cienyromue napametpbl: Sy = 50 kBA, Ugy = 0,4 kB; U = 0,127 kB, I/Y — 5, lo = 1,042 A. (2,5)

! TlpuBomsrcs TumoBble BOMpochl W 3amadus. OLEHOYHBIE CPEACTBA, MNPEIHA3HAUECHHBIE JUISl MPOBEIECHUS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XpaHIATCs Ha Kadeape B JOCTATOYHOM JUISl IIPOBEAEHHS OLIEHOYHBIX INMPOLEAYp KoJMuecTBe BapuaHTOB. OueHOYHBIE
CpeICTBa MOJUIEKAT aKTyalW3aldd C Y4eTOM Da3BHTHUS HAayKd, oOpa3oBaHUWs, KyJIbTYpPbI, SKOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CpeaAr 00yJaromnuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



7. VYKa3aTh XapaKTEPHCTUKY XOJOCTOrO XOJa IBHIaTelsl IOCTOSHHOTO TOKAa C IIOCIEAOBATEILHBIM
BO30YXJIeHHEM: (HET MPaBUIILHOTO)
n

a) 0) B) r)
8. UTo M3MEHHUTHCS B pabOTE IBUraTelIs MOCTOSHHOTO TOKA, €CIIM IIEPEMECTUTh JIBH)KOK PeocTaTa BIPaBo?
a) CKOPOCTb BpAIllEHUs SKOPS YMEHBIIUTCS; 0) CKOPOCTh BPAIICHHUS SIKOPS YBEIHUYUTHLCS; B) TOK SKOPS
YBEJIMUUTHCS; T) TOK SIKOPS. YMEHBIIIUTHCS; 1) TOK OOMOTKH BO30YK/IEHUSI YMEHBIITUTCS;
€) TOK OOMOTKH BO3OY)KJICHHS YBEJIUYUTHCS.
+ i

R,

OB

9. Kakast TOYka Ha MEXAHHYECKOW XapaKTEPUCTHKE COOTBETCTBYET PEKUMY «HICATBHOIO XOJIIOCTOIO
xoxa»? (b)

10. B kakyio cTopoHy OyAeT HampaBlieHa pe3yJbTHPYIOLIAs CUJia Ui MOMEHTa BPEMEHH YKa3aHHOTO Ha
pucynke? ()
el




2.2 TunoBble 321aHUSA VISl OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO0 pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEIBHBIN pe3yabTaT

Kox n HanmeHoBaHME OO0pa3oBaTenbHBINH Pe3yIbTaT
WHIHUKATOpa TOCTHKCHHS
KOMIIETCHIIUH

OIIK-4.5: npumMensier OOyuaronuiics yMeeT: aHaIM3UPOBATh MEXaHUUECKUE U padoune
METO/bl HHKCHEPHBIX XapaKTEPUCTUKH IEKTPUUECKUX MAIIIKH.

pacueToB npu
IIPOEKTUPOBAHUU
3JIEMEHTOB U YCTPOUCTB
IEKTPUUECKUX MAIIUH

Ipumepol 3a0anuil

3amaga. 1. Omgnodaszueni tpanchopmatop OMI-25/10-Y1 (VXJI) [4] paboTaeT Kak MOHMKAIOIIHIA.
[Tonw3ysich manHbiMH macmopta (tabm. 1). Heobxomumo ompenenuts: koddduiment tpancopmarmu K;
HOMUHAJIbHBIE TOKM TMEPBUYHON |1y M BTOpHUYHOU l2n OOMOTOK; HampsHKEHHWE BTOPUYHOM OOMOTKH IIpH
Harpyske paBHou 50 % oT HoMHHaIBHOU U cos@z = 0,8 (Harpy3ka aKTUBHO-HHIYKTHUBHAs); KO3()PUIHEHT
none3Horo aevicteus (KIIA) npu cosgz = 0,9 u narpyske paBHoit 75 % ot HomuHanIbHOI; rogoBoii KI1/I,
€CIIM C TIOJHOU Harpy3Koil nmpu cos@z = 0,8 Tpancdopmarop padortaet 7000 yac.

Tabnuya 1
Tun Tpancdopmaropa Sy, KBA | Uiy, kB | Uoy, kB | Uk, % io, % Po, kBT | Pk, kBT
OMI'-25/10-Y1 (YXJI) | 25 10 0,23 45 6,0 0,13 0,6

3amaya 2. B Ttabn. 2 mnpuBeaeHsl mapameTpbl Tpex(a3HOro MacisHoro tpaHchopmaropa. Onpenenurs:
HOMHHAJIBHBIE TOKH TepBUYHOHN |1y W BrOopmuHOU |2y 00MOTOK; TOK X. X. lo; KO3(h(HUIMEHT MOITHOCTH X. X.
COS(Mo; HaIpshKeHHE Ux U KO UIIMEHT MOIIHOCTU COSPx K. 3.; COIPOTUBIIEHUE K. 3. Zx U €r0 aKTUBHYIO Ik U
PEAKTUBHYIO Xx COCTaBJISIIOLIME; HOMHUHAILHOE W3MEHEHHE HalpshkeHus npu copoce Harpy3ku AUyx npu
K03(hGHLMEHTe MOLIHOCTH Harpy3ku TpaHchopmaropa cosgz = 0,8 (xapakrep Harpy3kh — HHIYKTHBHBIN).
Coenunenne 0oMoTok Tpanchopmaropa Y/Y—0.

Tabnuya 2
Tun TpancdopmaTopa Su, KBA | Uiy, kB | Uoy, kB | Ux, % io, % Po, kBt | Pk, kBT
TM 25/10 25 10 0,4 45 2,2 0,095 0,6

3amaua 3. T'eneparop mnocrosHHoro toka (I'TIT) He3aBucuMOro BO30YXIEHHS C HOMHHAJIbHBIM
HanpspkeHneM Uy = 230 B u HoMHHanbHOHM ckopocTh BpamieHust Ny = 1500 o6/MuH nMeer Ha sIKOpe
IIPOCTYIO BOJIHOBYIO 0OMOTKY, coctosimryto u3 N = 100 nmpoBogHHKOB. UKciI0 Mo0coB reHeparopa 2p = 4,
COINPOTHBIIEHUE OOMOTOK B LN AKops npu paboueit temneparype Xr = 0,175 OM, mETKH YrojbHO-
rpadutoBbie AUy = 2 B, 0cHOBHO# MarauTHEIH motok @ = 4,8-1072 B6, unciio nap napaieabHbIX BeTBei a
= 1. Tpebyerca omnpenenuTsh IJII HOMHHAJIBHOTO pexxuma pabotsl reHepatopa: DJC sxops Euu, TOK
Harpy3ku |y (pa3MarHWYMBAIOIUM BIHMSHUEM PEaKIUH SIKOpsS HpeHeOpeub), MOJIe3HYI0 MOIIHOCTh Pr,
9JIEKTPOMArHUTHYIO MOIITHOCTD Psy M 3JIEKTPOMArHUTHBIA MOMEHT My

3amaya 4. I'TIT nmapamiensHOro BO3OYXKIACHHS MMEET HOMHHANBHBIE NaHHBbIe: MolHOCTh Py = 10 kBT,
HanpspkeHue nutanusg Uy = 230 B, ckopocts BpameHus Ny = 1450 006/MuH, conpoTUBIEHHE OOMOTOK B
LenH SKOpsl, IpUBEICHHOE K paboueil Temmnepatype, Xr. = 0,3 Om, nmajgeHne HaNpsDKEHUS B IETOYHOM
KoHTakTe maphl meTtok AUy = 2 B, comporuBnenue mnenu oOMOTKH BO30yxkaeHus ry = 150 Owm, KIIJI B
HOMHUHAJIBHOM peXHMe N = 86,5 %. TpeOyercs onpenenuts Tok reneparopa lu, TOK B emu BO30YKICHHS
ls, TOk B 1ienu SKopst la.u, IAC Kkopst Eqn, SIEKTPOMArHUTHYIO MOIIHOCTD Poy, SJE€KTPOMArHUTHBI MOMEHT
TP HOMUHAJIBHOH Harpy3ke My, MOITHOCTh IPUBOAHOIO ABUTATENS Ply.

3amaua 5. [IIIT mocnenoBarensHOTO BO30YXKIAeHUST padoTaeT oT cetu HanpsbkeHuem Uy = 220 B. M3BecTHBI
HomuHanbHbele KIIJ nx = 82 %, Bpamaromuii MmoMeHT My = 78 H'M u ero HoMMHaibHas CKOpPOCTb
BpamieHuss Ny = 1030 0o6/MuH, a TakXke COMPOTHUBJICHHS OOMOTKH sikops XI = 0,5 OM u 0oOMOTKH
B0o30yx1eHust Ry = 0,4 OMm. TpeOyercs onpeneiauTh HOMUHAIBHYIO MOIIHOCTh Ha Bally JIBUTATeNs Poy,
COOTBETCTBYIOILYIO MOTPEOISIEMYIO MOIIHOCTh M3 CETU MOILIHOCTh Py, HOMUHAIbHBIA TOK ABUratens |y,
potuBo-2/IC Ey M 37IEKTPOMAarHUTHYIO MOIIHOCTB Psy, CyMMapHbIE IIOTEPU MOIIHOCTH B JIBUraTelle IIpU
HOMHMHAJIbHOM Harpys3ke, CONpPOTHBIIEHHE MYCKOBOI'O PEOCTara, IpU KOTOPOM ITYCKOBOM TOK IpPEBBIIIAET
TOK HOMUHAIIbHBIN B 1Ba pasa, T. €. K, =1_/1_=2.




3amaua 6. JAIIT mapamiensHOro BO30OYXKICHHUS UMEET CIENYIONMEe JaHHbIC: HOMHUHAIbHAS MOIIHOCTh Py =
25 xBr, nanpsokenune nutanus Uy = 440 B, HomuHanmpHas cKOpoCcTh BpamieHus Ny = 1500 o6/muH,
COMPOTHUBIIEHHE 0OMOTOK B 1ienu sikopst X = 0,15 Owm, conpoTuBieHue 1enu Bo30OyxaeHus I = 88 Owm,
MaJCHUE HAMPSOHKEHHs B MIETOYHOM KoHTakTe meTok AUy = 2 B. Tpebyercs ompeaenuTs moTpedIisieMblid
JBUTATEJIEM TOK B PEXHMME HOMHMHAIBHOM Harpy3ku ly, CONMpoTHBIIEHHE IMYyCKOBOro peoctata Rpp, mpu
KOTOPOM Ha4aJbHBIN ITyCKOBOM TOK B IIETIU SIKOPsI ABUTATENs ObuUT Obl paBeH 2,5|,,, HAYaTbHBIN ITyCKOBOM
MOMEHT My, CKOPOCTh BpalleHus No U TOK lo B pexume X. X., HOMUHAIbHOE U3MEHEHUE CKOPOCTH BpAIICHUS
SKOPsI IBUTATEIIS IpU cOpoce Harpy3Kku. BnusHueM peakiuu SKops npeHeopeys.

3amaua 7. Tpexdazubiii AJl paboraer ot cetn HanpsbkeHueM 660 B mpu coennmHeHMH OOMOTOK cTaTropa
«3Be3no0i». [lpm HOMUHAIBHOW HArpy3ke OH MOTpeOisieT W3 ceTH MomHocTh P1 = 16,7 kBt npu
kod(durmente momuoct CoSp1 = 0,87. Cropocts BparieHus Ny = 1470 06/mun. TpeOyercst onpeaenuThb
KIIJ] nBurarens mMa, €ciaM MarHuTHble nortepu Py = 265 Br, a mexanundeckue norepu Puex = 123 Br.
AxTuBHOE compoTuBieHue (a3pl 0OMOTKH cTatopa 120 = 0,8 OM, U KJlacc HarpeBOCTOMKOCTU H3OJISIUH
neurarens F (pabouas Temneparypa Opas =115 °C).

3amaua 8. Tpexdazupii A/l cepun AO2 nmeeT crieyronue nacnopTHeie nanube: Py = 40 xBt, Uiy = 380 B,
liw = 105 A, nu = 85 %, cxema coemuHeHns: 0OMOTOK — A. TpeOyeTcs: onpenenuTh BenIuHy COSQ1 IBUTATEIIS,
710 KaKoro 3HAYEHHUS! YMEHBIIUTCS] TOK CETU TOCIe YIydlleHus: Koddduimenta MOIHOCTU 10 cosPry = 1 mpu
MIOMOIIIM KOHAEHCATOPOB; KaKyI0 €MKOCTh JIOJDKEH UMETh KOH/ICHCATOP; KaKyl0 PEaKTHBHYIO MOIIHOCTH OyIyT
KOMIIEHCHPOBAaTh KOHJICHCATOPBI.

OIIK-4.5: npuMensier | O0yyaronuics BiIaaeeT: OCHOBAMU aHAIN3a AIEKTPUUECCKUX MAIIIHH.
METO/IbI WH)KEHEPHBIX

pacyeToB npu

MPOEKTUPOBAHUU

JJIEMEHTOB U yCTPOWCTB
AIEKTPUYECKUX MALIVH

Ipumepol 3a0anuil

3amanue 9. Mcnonb3yst 3JIEKTPUUECKYIO CXEMY, MPEICTaBIEHHYIO Ha pHC. 1, HEOOX0AUMO:
— MIPOBECTH OTBIT XOJIOCTOTO X0/1a;

— ONPEENIUTh TOK XOJIOCTOTO XO/ia NpH HanpskeHue nutaHus 165 B.

1W2 2W2
IW1 T3 2WI

1W2 2W2

3amanue 10. Mconb3ys 2JEKTPUUIECKYIO CXEMY, MPEJCTaBICHHYIO Ha pUC. 2, HEOOXO0IMMO:
— IIPOBECTH OIBIT KOPOTKOT'O 3aMbIKAHUS;

— ONpEeNIUTh NOTEPH B MEIU IpU TOKE B mepBUYHONA 0OMOTKE 0,515
IWI1 T2 2W1

1W2 2W2
IW1 T3 2WI

1W2 2W2




3amanue 11. Mcnonb3ys 2IEeKTPUUYECKYIO CXEMY, PEACTaBICHHYIO Ha pHC. 3, HEOOX0IMMO:

— IIPOBECTH HCcieoBaHue 0JHO(a3HOTO TpaHchopMaTopa o] Harpy3Koii;

— OMpEeNIUTh TOK BO BTOPUYHOM 0OMOTKE IpH 3arpy3ke TpaHcdopmaTopa Ha 75 % OT HOMUHAIBHON
MOIIHOCTH.

IW1 T2 2W1

1W2 2W2
1W1 T3 2W1

1W2 2W2

3amanue 12. Mcnonb3ys 2JIEKTPUUYECKYIO CXEMY, MPEACTaBICHHYIO Ha pHC. 4, HEOOXO0IUMO:

— IIPOU3BECTHU ITYCK JABUraTEsl IOCTOSHHOI'O TOKA IIPU O'PaHUYEHHE TOKA B SIKOPHOM LIETN;

— OMpEeNUTh C KaKOH 4acToTol Oy/eT BpallaThCs SKOpb IBUTATENs IPU TOKE B sikope paBHbIM 0,45 A.
Hanpspkenne nutanust npuHATh paBHbIM 220 B.

[ 506.11
e ®
| | P4

Puc. 4

3ananue 13. Mcnonb3ys 2IEKTPHUECKYIO CXEMY, MTPEJICTaBICHHYIO Ha pHC. 5, HEOOXO0IUMO:

— IPOU3BECTU NPSIMOM IMYCK JABHUraTeNsl MEPEMEHHOI0 TOKa, KOTOPBIH BBICTYNAET B KAaueCTBE MCTOYHUKA
MEXaHMUYECKOHN HEPTUNU AJIs TeHepaTopa OCTOSHHOTO TOKa,

— MIPOU3BECTH CHATHE BOCXOAIIEH METIN rucTepe3n3a 1 onpeaenuTh kakoe 3HaueHue JJ1C Oyxaer
BbIJIaBaTh F€HEPATOpP MOCTOSIHHOTO TOKa MPH BEJTMYUHE ToKa BO30yx1eHus paBHoro 0,16 A.

3amanne 14. Mcnonb3ys SJIEKTPUUYECKYIO CXEMY, PEJCTaBICHHYIO Ha pHC. 6, HEOOX0IUMO:

— IIPOU3BECTH MPSIMOM ITyCK JIBUraTells IEPEMEHHOIO TOKa;

— OMPEJENIUTh C KaKOM 4acTOTOM BpalleHus Oy/AeT BpallaThCs pOTOp ABUTATENs IEPEMEHHOIO TOKA MpU
BEJIMYMHE TOKA B SKOPHOM Lienu reneparopa noctosiHHoro Toka 0,3 A. HampspkeHust B 0OMOTKe
BO30Y>KJeHHs puHATH paBHOe 200 B.
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2.3. IlepeueHp BOMPOCOB JIJIsl TOATOTOBKU 00YYAIOMIUXCS K MPOMEKYTOYHOM aTTeCTalluN

Bomnpock! 1151 TOATOTOBKY K 3a4€Ty C OI[EHKOM
1. Ponp u 3HaueHHE DSJCKTPUUYECKUX MAIIMH U TPaHC(HOPMATOPOB HA HKEIE3HOJOPOKHOM TPAHCIOPTE.
Knaccudukanus snexTpudeckux MamuH. VcTopuss M NEpCHeKTUBBl Pa3BUTHUSA IEKTPUUYECKUX MAIUH U
TpaHc(hopMaTopoB.
2. Tpancdopmaropsl: Ki1accupUKaLMsl, KOHCTPYKTUBHbBIE 3JIEMEHTHI, IPUHLUI ACHCTBUS, OCHOBHBIE PEKUMBI
pabotbl. YpaBueHus 3iekTpoaBukymux cux (3C) n marauroasmwkynmx cui (MJIC) Tpancdopmaropa.
3. IlpuBeneHue napamMeTpoB BTOPUYHON OOMOTKHM K IapamMeTpaM IMepBHYHOM OOMOTKH. CXeMbl 3aMelleHHs
MIPUBEICHHOTO TpaHchopMaTopa.
4. OnplTHOE ONpe/ereHHE NapaMeTpoB CXEMbl 3aMellleHHs TpaHcdopmaTopa (OMBIT XOJOCTOrO XoJa H
KOPOTKOI'O 3aMbIKaHUS).
5. BekropHble auarpammbl TpaHcopmaropa NpU aKTUBHO-MHJIYKTHBHOM M aKTUBHO-€MKOCTHOW Harpyske
Tpanchopmaropa. BHemHss XapakTeprcTuka Tpancopmaropa.
6. MarHuTHbIE CUCTEMBI, CXEMBI U TPYIIIIbI COEIMHEHHUsI 0OOMOTOK TpeX(a3HbIX TpaHCHOPMATOPOB.
7. TlapannenbHass pabota Tpex¢aszHbIX TpaHCPOPMATOPOB (CXEMa BKIIOYCHHS, YCJIOBHS BKJIIOUEHUS,
pacrpenienenue Harpy3ku). @asupoBka TpaHCPOPMATOPOB.
8. PerynmupoBanme HampspkeHuss B TpaHchopmaTope (HEOOXOIUMOCTH  PETYIUPOBAHHS, CIOCOOBI
peryaupoBaHus).
9. [Torepu MomntHOCTH B TpaHC(hOpMaTOpe U ero Kod)PHUIMEHT MOJIE3HOTO JICHCTBUS.
10. TpancdopmaTopsl crielUaIbHOI0 Ha3HAYEHUS (KOHCTPYKLMS, IPUHLIUN JIeHICTBUS, HA3HAUCHHE).
11. DnemeHTBl KOHCTPYKIMH MalIMHbI IOCTOSIHHOIO TOKa. IIpuHUMI paOoThl MalIMHBI MOCTOSIHHOIO TOKA B
IEHEPATOPHOM U JIBUTaTENIbHOM pexxnMax. OOMOTKHU SKOps MallIMH ITOCTOSIHHOTO TOKa (IeTJeBasi, BOJIHOBas,
CMeEIlIaHHas ), IPUHIUI UX 00pa30BaHUsI, OCHOBHbBIE PACUETHBIE COOTHOIIECHUS.
12. MaruuTHas 1enb MallMH IOCTOSHHOIO TOKa IPU XOJOCTOM XOJ€ M IMOJ Harpy3koi. MarHuTHas
XapaKTepUCTHKA MAaIINHbI, K03 duunent naceimenns. Ouzndeckuid cMbIca peakuus skops. CriocoOsr 60pbObI
C peakIuen SKops.
13. CymHocTs mpomecca KOMMYTallMM B MalIMHAX IOCTOSIHHOTO TOKa, KiacCH(UKalus KOMMYTAIUH H
CIOCOOBI €€ YIIyUIICHHUS.
14. Knaccudukanus reHepaTopoB MOCTOSHHOTO TOKa MO criocody Bo30yxaeHus. OCHOBHBIE COOTHOIICHHS U
XapaKTepUCTUKHU reHepaTtopoB. [Iporecc n yciaoBus caMOBO30YXICHHsI T€HEPaTOpoOB C CaMOBO30YKICHHUEM.
VYpaBHeHue paBHoBecHus HampsbkeHuss u OJIC sxopHOM Lienu reHepaTopa MOCTOSHHOTO TOKA. YpaBHEHHE
MOMEHTOB B T'€HEpaTOpeE.
15. IIpunumn paGoTHl ABUTATENs TMOCTOSHHOIO TOKa. BbiBoA (opMynbl 3JI€KTPOMarHUTHOIO MOMEHTa U
ypaBHEHHE MOMEHTOB B JBHUratene. DJIEKTpPOMEXaHHYECKHEe, MEXaHWYeCKHe W pabodue XapaKTepUCTHKH
JIBUTATeJeH MOCTOSHHOIO TOKA C apaJuIeIbHbIM, IOCIEA0BATEIbHBIM U CMEIIAHHBIM BO30YKIEHUEM.
16. PaGora aBuratesns MOCTOSIHHOTO TOKA B PeXXMME TOPMOXKEHUS (TUIBI TOPMO3HBIX PEKUMOB, MEXaHUYECKHE
XapaKTEPUCTHKH).
17. Tlyck npBurareneil NMOCTOSHHOIO TOKa (IMIPUYMHBI HEXKEJATENBHOCTH HPSAMOro ITycKa, CIIOCOOBI MyCKa,
IIyCKOBBIE XapaKTEPUCTUKH JIBUTATENEN ).
18. PerynupoBaHue 4YacTOTHl BpaIleHUS JBHUraTtejedl MOCTOSIHHOTO ToKa (CHocoObl peryaupoBaHHUs,
MEXaHUYECKHE XapaKTEPUCTUKH, FIEKTPUUECKUE CXEMBI).
19. Knaccudukaius MamuH MepeMEeHHOro TOKa, UX KpaTkas XapakTepucTuka. OCHOBHbIE OOIIME 3JIE€MEHTHI
KOHCTPYKLUMH CHUHXPOHHBIX M ACHHXPOHHBIX MamuH. [IpuHumn oOpa3zoBaHUS BpalalOUIErOCsi MarHUTHOTO
noJisi. OCHOBHBIE CIOCOOBI N3MEHEHHSI YTIIOBOW CKOPOCTHU BPALEHHUS TOJISL.
20. TpeGoBanwmsi, MpeaBIBIIEMbIE K OOMOTKaM CTaTOpa MAIllMH IMEPEMEHHOT0 TOKa. MarHUTOABIIKYIIIHE CHIIBI
onHoda3HoI U Tpex(da3zHOi 0OMOTOK.
21. AcuHXpOHHbIe IBUTATENU (0OCOOEHHOCTH KOHCTPYKIUH, IPUHIIUI AEUCTBUS, CKOJIbKEHHE).
22. IlpuBeneHue pabouero mpolecca acCMHXPOHHOTO JABHraTenss K paboyemy Ipoleccy TpaHchopmaTopa
(X0JIOCTOM XOJ, PEKUM KOPOTKOTO 3aMBIKaHUSI U PEeXUM Harpy3ku). T- u I'-oOpa3Hble cXxeMbl 3aMeIIeHUs
ACMHXPOHHOTO JIBUTaTEs.
23. DNeKTpOMAarHUTHBIA MOMEHT M €ro 3aBHCHMOCTh OT CKOJBXeHHus. Paboune W MexaHH4ecKas
XapaKTePUCTUKU aCUHXPOHHOTO JIBUTaTEIs.
24. TTyckoBbIe XapaKTEePUCTHKH aCHHXPOHHOTO aBHTaTesst. CriocoOb! ImycKa.
25. Crioco0bl peryJIupoBaHusl YTI0BO CKOPOCTH aCHHXPOHHBIX JABUraTeNe U UX CpaBHUTEIbHAS OLICHKA.
26. [TpuHIIMT paboOTHl CHHXPOHHOTO TeHEepaTopa M CHHXPOHHOTO JABHTATEIIs.



27. XapaKTepUCTHKH CHHXPOHHBIX T€HEPATOPOB IIPU aBTOHOMHOM pab0Te M Pa3IMYHBIX XapaKTepax Harpys3Ku.
28. [NapannenbHas paboTa CHHXPOHHBIX T€HEPaTOPOB.

VY4eOHBIM ITAaHOM TNpeaycMOTpeHa KypcoBas pabora. KypcoBas pabGoTa BBIIONHSETCS MO TeME —
«[TpoexTupoBaHKe CHUIOBOTO TpaHCPoOpMATOpa C MACISHBIM OXJIaxaeHueM». Llenbro KypcoBoi paboOTHI
SIBIIICTCS. TIPUOOPETEHUE CTYJCHTAMH HABBIKOB KOHCTPYKTHBHOTO, AJIEKTPUYECKOTO W TEIIOBOTO PACUETOB
CHJIOBOTO MOIIHOTO TpaHcopMaTopa M O3HAKOMJICHHE C YCIOBHSIMH OJKCIUTyaTallid TpPaHCPOPMATOPOB
JAHHOTO THUTIA.

Juist pacyera KypcoBOW pabOThI HCIIONIB3YIOTCS CIISIYIOIINE UCXOIHBIC JaHHbIC. THUI TpaHChopMaTopa —
TM-160/10; momnocts Tpanchopmaropa Sy = 160 kB-A; HOMHHAIbHBIC JTUHEHHBIC HANPSIKEHUS OOMOTOK
Bbicokoro HampspkeHus (BH) Ugy = 10 kB m Hm3koro Hanpspkenus (HH) U.. = 0,66 xB; nanpsbkenue
KOPOTKOTO 3aMbIKaHus (K. 3.) Ux = 3,8 %; Tok xosoctoro xoaa (X. x.), lo = 3,2 %; moTepu MOIIHOCTH K. 3. Px =
2,8 xBT; motepu MomtHocTH X. X. Px = 0,62 xBT; MmaTepuan oOMOTOK — Meb; BUJI TIepeKtoueHus oomorok PITH
(perynupoBaHHe HAIPSHKCHUS OTBETBICHHM 0€3 BO30YXICHHUS U T10]] HAMPSDKEHUEM COOTBETCTBEHHO); CXeMa U
rpyImmna coeiuHeHus: oOMoToK — Y/Y — 0.

[To yka3aHHBIM UCXOIHBIM JAHHBIM TPEOYeTCS: pacCUMTaTh CHIIOBOW TpexdasHblii TpaHchOpMaTop C
MAaCIISTHBIM OXJIQXKJICHHUEM; BBIIMOJIHUTh YEPTEX pAacCUYMTAHHOTO TpaHchopmaropa. B mporpammy pacuera
BXOJIUT: BBIOOp KOHCTPYKIIMM MAarHMUTHON CHCTEMbl M KOHCTPYKIIMHM TJIABHOW W3OJISIHU; pPacdeT OOMOTOK
BBICOKOTO W HHM3KOTO HAINPSHKCHUH; ONpeesicHHEe MapaMeTpOB KOPOTKOTO 3aMBIKAHHUS; PAacyeT MarHUTHOM
CHCTEMBI, OTIpe/IeICHNEe MOTEePh M TOKa XOJOCTOrO XOJa; onpenesneHne ko3 uiuenTa moje3Horo IeiCcTBUs;
BBIIIOJIHEHUE TEIUIOBOTO pacueTa M pacyera OXJIAJUTEIbHOH CHCTEMBI, ONpEICIICHHE MacC aKTHUBHBIX
MaTepHaJioB U TpaHCHOPMATOpA B LIETOM.

KoHTponbHbIE BONPOCH! /1J1sl HOJATOTOBKHU K 3alIUTE KypCOBOW pabOThI
1. Knaccuduxkarus TpancopMaTopoB IO OCHOBHBIM ITPU3HAKAM.
2. Ha3oBuTe OCHOBHBIE MapKu D3JEKTPOTEXHUYECKUX CTajlel, KOTOpbIE HCHOJIb3YIOT JUIsl W3FOTOBJIECHMUS
MarHUTOIIPOBOJIOB CUJIOBBIX TPAHC(OPMATOPOB.
3. Kakue marepuaibsl IPUMEHSIOT B Ka4eCTBE OOMOTOYHOTO MPOBO/IA IS CHIIOBBIX TPaHC(HOPMATOPOB?
4. TlosicHuTe reoMeTpuvecKue pa3Mepbl OOMOTOYHBIX IMPOBOJOB KPYIJOro M IMPSIMOYTOJbHOI'O CEUEHHs ¢
Y4€TOM HU30JISLUH.
5. U3 kakux MaTepuasioB BBIIOJHIIOTCS MEXKCIOeBas H30JALUS OOMOTOK, H3OJSILHOHHBIC LIMIHHIPSI,
MIPECCYIOIINE KOJIbIA U MPOKIAJKU, APYTUe U30JIUPYIOLINE KOHCTPYKIUU?
6. Kakue pa3sHOBHJHOCTH MarHUTHBIX CHCTEM BCTpEUaroTCsl B TpaHCPOpMAaTOpax M KaKOBO MX YCTPOHCTBO?
[TopsAnoK yKJIaIKy JIMCTOB CTAJIH IIMXTOBAHHBIX MarHUTOIIPOBOIOB TpeX(a3HbIX TpaHC(HOPMATOPOB.
7. ®opma IUIACTHH M HOPSIOK IIMXTOBKM MarHUTOIPOBOJA M3 XOJOJHOKAaTaHOW cranu. [losicHuTe mpuHIUN
CTBIKOBOTO COEJIMHEHHUSI CTEPKHEN U sIpM Tpex(da3zHoro TpaHnchopmaropa.
8. Kakue mMepbl NpUHUMAIOTCS IS YMEHbIIECHUSI MATHUTHBIX ITOTEPbh B MAarHUTOIIPOBOIE?
9. Kakme BHIBI OOMOTOK NMPUMEHSIOT Ui TpaHchopmaTopoB? B KakuxX ciydasx BBITOJHSIOT BHHTOBBIE U
HenpepbiBHbIE 00MOTKH? UX ocHOBHble oTiMuMs? UTO Takoe TPaHCIO3UIMS IPOBOJOB B BUHTOBBIX H
HENPEPBIBHBIX KaTYIIEYHbIX 0OMOTKaX?
10. Ha xakue 3HaueHHs HAaIpsHKEHUs U TOKa (JIMHeHHble WK (a3Hble) MPOU3BOJAUTCS pacyeT TpaHchopmaropa?
B kakoM COOTHOIICHWH HaxXOIITCS HOMHHAIBbHBIE W (pa3Hble mMapaMeTpsl (HANPSDKEHUS W TOKH) TIPH
COEIMHEHUHN 0OMOTOK IO CXEMaM «3BE€3]1a» U «TPEyroIbHUK»?
11. HazoBute ocCHOBHBIE pa3Mepbl TpaHnchopmaropa. Kak onu onpenenstores?
12. Kax Bnusier ko3¢ (uUIMeHT  Ha TeOMEeTpHUECKUe pa3Mepsl TpaHchopMaTopa 1, COOTBETCTBEHHO, Ha MacCy
MarHMTONpoOBO/a U Maccy 0OMOTOK?
13. ITosicHuTe METOAMKY pacyera AuaMeTpa CTep>KHs TpaHchopmaTopa.
14. Tlouemy o6motku BH 1 HH He 10/mKHBI 3HaUUTEIBHO OTINYATHCS 110 BHICOTE?
15. Tlo kakoMy KpHUTEpPHIO BBIOMPAIOTCA TOJIIMHA M BHJ MEXKCIOCBOW M30JSIMUA B IMIMHAPHYECKUX
MHOTOCIIONHBIX 00MOTKax? Kak KOHCTPYKTMBHO BBINOJHSIOTCS paJUalIbHbIE OXJIAXKIAIOIIMEe KaHalbl B
BUHTOBBIX M HEMIPEPHIBHBIX KaTYIIEYHBIX OOMOTKaX?
16. Kakue motepu B TpancopMaTope Ha3bIBAIOTCS MOTEPSMH KOPOTKOTO 3aMbIKaHUsA? UeM 00yCIIOBICHBI 3TH
notepu? IosicHuTe Gpu3nueckuii cMbIca 100aBOUHBIX MOTEPh KOPOTKOT'O 3aMbIKaHUA. B 4eM cocTouT MeToaunka
ux pacuera?
17. Kak BnusieT INIOTHOCTh TOKa B 0OMOTKAxX Ha MOTEpU KOPOTKOro 3aMblkaHuA? Kak BIMSIOT reoMeTpudecKkue
pa3Mepbl 0OMOTOK Ha BEJIMUHUHY HAIPSKEHHSI KOPOTKOTO 3aMbIKaHUS?



18. Kak mnpoBOAMTCS ONBIT KOPOTKOIO 3aMbIKaHWS B COOTBETCTBUM C MACHOPTHBIMU JaHHBIMU
Tpancpopmaropa’?

19. Kakue Mepbl TO3BOJISIOT YBEIUYUTh MEXAaHHYECKYIO MPOYHOCTh 0OMOTOK TpaHchopmaTopa?

20. [TosicHUTE YCTPOWCTBO CUMMETPHYHOW MarHUTHON CHCTEMBI TPEXCTEPKHEBOI'O MarHUTOIPOBO/IA.

21. B yeM COCTOMT METOJIMKa pacyera MOTePb XOJOCTOr0 XOJa M aKTUBHOM COCTAaBJISIONICH TOKAa XOJIOCTOTO
xona? IloscHuTe METONMKY pacdyeTa HaMarHW4YMBAIOUIEW MOIIHOCTM W PEAaKTUBHOM COCTaBIISIOIIEH TOKa
X0JIOCTOTO X0/1a.

22. Kak BiusieT BEIMYMHA MAarHUTHOM MHAYKIIMHM HA MOTEPH XOJOCTOro xoja? 3aBHCAT JIM MOTEPH XOJIOCTOTO
X0J1a OT MapKH CTaJIl U TOJIIMHBI JIUCTOB CTAIU?

23. Kak mpoucxXomuT OXJaXAeHHe OOMOTOK M MarHuTorpoBojaa Tpanchopmatopa? HazoBuTe OCHOBHBIE
CUCTeMBbl OXJIQXJEHUSI U oxapakrepusyiire ux. l[loscHuTe MeETOOUKYy pacueTa OXJIAJAUTEIbHOW CHCTEMBI
MAaCJISTHBIX TPaHC(POPMATOPOB.

24. Kak otpasurcs Ha padote TpaHchopmaTopa HU3Kas (BBICOKAs) INIOTHOCTh Toka? Kakue Mepbl HE0OX01uMO
IIPUMEHMTD U1 €€ HopMalln3auuu?

25. KakoBa metonuka HaMmoTKu mpoBoga oomotkn BH m HH mpu pacnonokenun ux Ha ogHoM ctepxkne? C
KaKOH IIeJIbI0 MPUMEHSIOT TaKOE PaCIoiI0KeHHE?

26. OcHoBHBIE MapaMeTpbl TpaHchopmaropHoro macia. Kak mpou3BoAHMTCS OYHMCTKa TpaHCHOPMATOPHOTO
Mmacna?

27. Tloyemy B MaclSHBIX TpaHcpopMmaTopax AOCTATOYHOW H3OJSIHMEH OOMOTOYHBIX MPOBOJOB SBISETCS
OyMakHAsT H30JISIUs?

28. HazoBuTe THUIIBI OAaKOB CHJIOBBIX MACISHBIX TPaHC(HOPMATOPOB.

29. Kaknie cxeMbl peryIupOBaHUs HAPSHKSHUS IPUMEHSIOT B CHIIOBBIX TpaHchopmaTopax?

30. Kakue ocHOBHBIE THUIMBI Mepekovareneil i peryiaupoBaHusi Hampsbkenus c [IBB mpumenstorcs B
CWJIOBBIX TpaHchopmaropax?

31. YcrpoiicTBo M HazHadeHHe paciuupuTens. Ha3oBUTe OCHOBHBIE THUIIBI HABECHBIX PAIUATOPOB U MOSICHUTE
UX YCTPOUCTBO.

3. Meronuveckue MaTepuaibl, ONPEAeSIONINe IPOLIeypy U KpUTEPUH OLICHUBAHUS COPMHPOBAHHOCTH
KOMIIETEHIIMH IPU IPOBEIEHUH ITPOMEXYTOUHOM aTTecTallu

3ayer ¢ OLEHKOW MO JUCHUIUIMHE MPOBOAUTCS B YCTHOM ¢opme. buneTsl 11 npuema 3adera JOKHBI
OBITH YTBEPKJACHBI (MM TIEPEYTBEPXKACHBI) 3aBeAyrommM kadeapoi. KomuyecTBo OMIIETOB TOKHO OBITH
OIIPEAEIIEHO C YYETOM KOJMYECTBA CTYJEHTOB B TpYIIax, II€ IPOBOAMUTCA 3a4E€T C OLEHKOH, IUIIOC ISTh
OousieToB jaonongHuTeNnbHO. K 3aueTy ¢ OIeHKOM aomyckaroTcsi oOydarolluecsi, BBIMOJHHUBIIME CIEAYIOIINE
TpeOOBaHUA: ClaHHas KypcoBas paboTa Ha TOJOXKHUTEIbHYIO OIICHKY, BBIIIOJHEHHbIE W OTYMTAHHBIE
nabopatopHble paOOTHI, HAIMYME MHCBMEHHOTO OTYeTa MO MPAaKTUYECKUM M JabopaTopHbIM 3aHATuUsAM. Ha
MOJIFOTOBKY K OTBETY IO OUJIeTy oOydarouemMycs 1aeTcs 45 MUHYT.

buner nns npruema 3a4eTa COCTOUT U3 TPEX BOIIPOCOB:

1. TecToBBIE BONIPOCHI.

2. Pemenue 3aaumn.

3. BeInonHeHne NpakTU4eCKOro 3a1aHusl.

[To mToram BHITIOJIHEHUS 3aJJaHUI OMJIeTa MPOBOAMUTCS coOece0BaHueE.

IIpu mpoBeneHHe TECTHPOBAHUS OOYUYAIOIIMMCS BBIIAETCS 3aJaHUE, COCTOALIEe M3 JECSITH BOIPOCOB,
OTPaXKaIOIIUX OCHOBHOW TEOPETHUYECKHHM MarepHall ¢ TpeOyeMbIM KOJIWYECTBOM BApUAHTOB OTBETOB. Te€CTHI
MOCTPOEHBI TAKMM 00pa3oM, YTO MPHU UX BHIMOJIHEHUH HEOOXOUMO HailTu Tpedyemoe onpenenenue, Gopmyiy,
TOYKY Ha MEXaHMYECKON XapaKTepUCTHKE WM caMy rpaduueckyro 3aBUCUMOCTb. IIpu 3TOM 3amaHust MOTyT
BKJIIOYATh B ce0s1 BOIPOCHI, B KOTOPHIX HEOOXOIMMO HAWTH KaK MPaBUIIbHBIA TaK M OIIMOOYHBIH OTBET.

K 3ammre xkypcoBoil paOoThl MOMyCKarOTCsi 0Oydarolluecsi, BBHIIOJHUBIINE B MOJIHOM 00beMe pacyer
TpaHchopMaTopa, ¢ BBHIOJHEHHBIM [0 pe3yjbTaTaM pacueTa rpaduueckuM marepuaioM. [lepen 3ammToit
MOSICHUTENbHAS 3aMlKcKa JOJDKHA OBITh claHa MpernojaBaTellio JJis MPOBEPKH, MO pe3yabTaTaM KOTOpOM
JieNaeTcss OTMETKA Ha TUTYJIBHOM JIUCTE O JIOMYCKE K 3aIluTe KypcoBoil paboTsl. B cimyyae Hamuuusi ommbok
npernojaBaTelb AeaeT OTMETKY Ha TUTYJIBHOM JIMCTE C KPaTKUM YyKa3aHHEeM 3aMeuaHui U peKOMEeHAalul Mo
UX YCTpaHEHHUIO. 3alMTa KypcoBOH paboOThl MPOXOAUT B ycTHOW (hopme B Buie cobeceloBaHMs B JIMYHON
O6ecene c¢ oOyuaroummcs. Ilpu 3amuTe KypcoBoM pabOThl PEKOMEHIYETCS HCIOIb30BaTh BOIMPOCHL,
NPUBEJCHHbIE B METOJMUYECKUX YKa3aHMsIX WM pabodeid mporpamme. OOyuarommiics Opu OTBETE Ha



MOCTABJIEHHBIE BOMPOCHI JOJKEH YETKO (OPMYIMpPOBAaTH CBOM OTBET C MOAPOOHBIM TOSCHEHHEM U
UCTOJIb30BaHUEM I'Pa(hUKOB, SCKU30B MIIM MATEMATUYECKHX 3aBUCHMOCTEH.

Jlns ;gydmiero OCBOEHMsI Marepuana, IOJIYYEHHOTO Ha JIEKIMOHHBIX M IPAKTHYECKUX 3aHATHIX,
o0yJaromuMcsl TpeaaraeTcsi MpoU3BOIUTh MOAPOOHBIA aHAIU3 U pa300p KOHKPETHBIX MPOMU3BOJCTBEHHBIX
CUTyallu#, rjje MOT'yT ObITh HCIOJb30BaHbl AJIEKTPUUYECKUE MAIIUHBI CO cxemMamH ympasieHus. [locne dero
BBIpA00TaTh TEXHUYECKU IPAMOTHOE PEIICHHE.

KPUTEPUN ®OPMHPOBAHU OLIEHOK I1O 3AILMTE KYPCOBOM PABOTEI

Onenky «OmimyHO» (5 Oa/uIoB) — MOJNYYarOT OOYYAIOIIUECs, CaMOCTOSTEIBHO BBIIOJHHUBIIUE |
oopMuBIIEE KypCOBYIO pabOTy B COOTBETCTBHM C NPEABABISEMBIMH TPEOOBAaHUSAMH, B KOTOPOH OTpaskeHBI
BCE HEOOXOIMMBIE PE3yJIbTAaThl IPOBEICHHBIX pacyeToB 0e3 aprudMeTHUECKHUX OIHMOOK, c/IeIaHbl 0000IIaroNe
BBIBOJIbI, & TAK)KE TPAMOTHO OTBETHUBIIIME Ha BCE BCTPEUHBIE BOTIPOCHI MTPETIOAABATEIS.

Onenky «Xopomoy» (4 Oamia) — TNOIy4alOT OOyYaroIIMecs, CaMOCTOSITEIBHO BBIMOJHUBIINE |
oopMuBIIEE KYpCOBYIO PabOTy B COOTBETCTBUU C NMPEIBSIBIIEMBIMU TPEOOBAHUSMH, B KOTOPOM OTPa’KEHBI
BCe HEOOXOIMMBIC Pe3yJbTaThl MPOBEACHHBIX PAcyYeTOB, CAeNaHbl 00OOIaronme BeIBOABL. [Ipu A3TOM mpU
OTBETaxX Ha BONPOCHI IMpEroaBaTeliss 00yJaromuiicss JOMyCcTHI He Oojiee OAHOM rpyOoi OmHMOKHM WIIM JBYX
HErpyOBIX OIIMOOK.

OrueHky «Y 1OBIIETBOPUTEILHO (3 Oasia) — Moay4yaroT 00y4Yaromuecs, CaMOCTOSTEIbHO BBITIOJHUBIINE U
oopMuBIIHE KYpCOBYIO PabOTy B COOTBETCTBUHU C NMPEIbSABISIEMbIMA TPEOOBAHUSIMH, B KOTOPOM OTPAXKCHBI
BCE HEOOXOJMMBIE Pe3yJbTaThl MPOBEACHHBIX PAacyeToB, cAelaHbl oOoOmaromme BeBOABL. [lpu 3TOM mpH
OTBETaX Ha BOIPOCHI MPENOAaBaTENsl OOYYAIOUIUICS JOMYCTHI JBE-TPH TPyObIe OINMOKU WM YEThIPE
HETpYOBIX OIHNOOK.

Onenky «HeynosnerBopurenbHo» (0 6aioB) — cTaBUTCS 32 KYPCOBYIO pabOTy, €CIIM YUCIIO OMIMOOK M
HEJ0YETOB MIPEBBICUIIO HOPMY JUISl OLIEHKU «YyJOBJIIETBOPUTEIBHOY, INOO pabOTa BINOIHEHA 00YYaIOUIMMCS HE
CaMOCTOSITEIILHO.

Buner ommoOok:

- rpyOBIe: HEYMEHHE cieaaTh 0000IIArONIUE BRIBOIBI, OTCYTCTBHE 3HAHUN METOIUK PACUCTOB.

- HerpyOble: HETOUHOCTH B BBIBOJIaX, ONIMOKY B TIOCTPOCHUHU CXEM M Tpa(uKOB, HapylIeHUEe TPeOOBaHMIA
oopMIIeHHS.

KPUTEPUN ®OPMHPOBAHU OLIEHOK IT10O BBITIOJTHEHUIO TECTOBBIX 3AJIAHUN

Onenky «Otmuuno» (5 0auioB) — MOJMY4YalOT CTYACHTHI C TMPABHIBHBIM KOJUYECTBOM OTBETOB Ha
tecToBble Bonpockl — 100 — 90% oT obmiero 00bEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

Ornenky «Xopoioy» (4 6amia) — Moay4daroT CTYJAEHTHI C TPAaBUIBLHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 89 — 70% ot o61iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

OreHKy «Y TOBIETBOPUTENHHOY (3 Oaliyia) — MOIy4YaroT CTYICHTHI C MPABWIBHBIM KOJIUYECTBOM OTBETOB
Ha TecToBble BONpockl — 69 — 40% o1 o0miero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «HeynosnerBopurensHo» (0 0amioB) — MOMYYarOT CTYAEHTHI C MPAaBUIBHBIM KOJUYECTBOM
OTBETOB Ha TECTOBbIE BONPOCH! — MeHee 39% oT 0011ero 00bEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

KPUTEPMN ©®OPMHNPOBAHIMA OLIEHOK 110 BBIITOJIHEHWIO PEIHIEHMA 3AJTAUYN

OneHKy «3a4TeHO» — IOJIy4aloT OOydarouuecs, CaMOCTOATENbHO BBINOJIHMBIINE U O(OPMHBILUE
PELIEHHYIO 33a]auyy B COOTBETCTBUHU C MPEABABIIEMbIMU TPEOOBAHUSAMH, a TAKXKe TPAMOTHO OTBETHUBIIINE HA BCE
BCTpPEUHBbIE BONPOCHI IMpernojaBaTess. B mpencTaBIeHHOM pEIIEHHH OTPak€Hbl OBITh OTpPa)XKeHbl BCE
HE00XO/MMBIE PE3y/IbTaThl NMPOBEJCHHBIX pPacdeToB 0e3 apupMEeTHYecKHX OLIMOOK, clielaHbl 00oOmaromue
BBIBOJIBI.

O1eHKY «HE3aYTEeHO» — MOJIY4al0T 00ydarolrecs, eClii 3aja4a He pelleHa, WK pelieHa HeMPaBUIbHO, a
o0y4JaroIuiicss He cyMell OTBETUTh Ha BOIIPOCHI NPEMNOAABATENS IO PEIICHUIO 3a/1a4M, WU MPEICTABICHHOE
peleHre He COOTBETCTBYET TPeOOBaHUAM (COJACPKHUT OMIMOKH, B TOM YHCIE MO OPOPMIIEHHIO, OTCYTCTBYIOT
BBIBO/IbI).

KPUTEPUH ®OPMHPOBAHUS OIIEHOK I10 BBITIOJTHEHUIO ITPAKTUYECKUX 3A JAHUIA
OLeHKY «3auTeHO» — IMONy4yaroT oO0ydJarommuecs, o0JajaonMe 3HAHUSAMH O peXuMax paboThbl
ANEKTPUYECKUX MAIIMH U CHOCOOHBIE UIECHTU(GHUIIMPOBATH 3TU PEKUMBI, UMEIOIINE HABbIKM B HCIIOIb30BAaHUU
KOHTPOJIbHO-U3MEPUTENFHON ~amnmaparypbl M CHOCOOHBIE NPUMEHUTh WX JUIS M3MEPEHHs MapaMeTpoB
ANEKTPUYECKUX MAIINH, IPAaBUIHHO BHIOJHUBIINE BCE HEOOXOIMMBbIE U3MEPEHUS U JIOMOJHUTENIbHbIE PACUEThI



[IPH MIPOBEJACHUN HATYPHBIX MCCIACIOBAHMMU, CAETaBIINEe 000OMIAIOIINE BBIBOABI HA OCHOBAHUHU ITPOBEICHHBIX
3aMepOoB.

OIIEHKY «HE3aYTeHO» - IOJIydaloT OOydaroImuecsi, He 00JaJaroliie 3HAHUSIMHU O PEKUMax pPaboThI
BHCKTpI/IquKI/IX MalllnuH, HEC CHOCO6HBI€ ux HHGHTH(bHHHpOBaTB, HC CHOCOGHBIC C IMOMOIIBIO KOHTpOJ'IBHO-
M3MEPHUTENIBHOM anmaparypsl ONpeAeIUuTh HapaMeTPhl SJIEKTPUUESCKUX MAIIiH, IPOBECTH UX aHAU3 U CIACIATh
0000IIIaI0II1E BHEIBOIEI.

KPUTEPUN ®OPMUPOBAHUS OIIEHOK I10 3AUYETY C OLIEHKOM

Onenka «OtauyHo» (5 OajuloB) — CTYIEHT JEMOHCTPUPYET 3HAHME BCEX pas3fesioB HM3ydaeMoil
JTMCLUIUIMHBL: COJiepKaHue 0a30BbIX MOHATHH U (HyHIAMEHTAIbHBIX IPOOJIEeM; YMEHNE U3JIaraTh MPOrpaMMHBIN
MaTepual ¢ JEMOHCTpauuell KOHKpEeTHbIX mpuMepoB. CBOOOJHOE BIAJEHUE MaTEpUAIOM JOJKHO
XapaKTepU30BaThCs JIOTHYECKOH SICHOCTHIO M YETKUM BHJICHHEM IyTed NPUMEHEHHUs MOITYYEHHBIX 3HAHUH B
IIPAKTUYECKOH eATEIIbHOCTH, YMEHUEM CBsI3aTh MaTepuall C JpPYTMMHU OTPACISIMU 3HAHUS.

Onenka «Xopomo» (4 Oamma) — CTYIEHT JEMOHCTPHPYET 3HAHHS BCEX pa3elioB HM3ydaeMoOu
IUCLUIUIMHBL cozepkaHue Oa30BbIX MOHATUH W (yHIAMEHTAIbHBIX HpoOjeM; NpuoOpen HeoOXOoauMble
YMEHHUSI W HaBBIKM, OCBOWJI BOIPOCHI MPAKTUYECKOTO NPUMEHEHHs IOJNyYCHHBIX 3HAHWWA, HE JOMYCTHII
(dakTHUecKux OIMOOK IpHU OTBETE, JOCTATOYHO IIOCIENOBATEIIbHO M JIOTMYHO H3JaraeT TeOpeTUYEeCKUM
MaTepual, IOMycKas JIMIIb HEe3HAYUTEIbHbIE HAPYIICHHs IOCIEI0BATEIBHOCTH H3JIOKEHHUS U HEKOTOpHIC
HETOYHOCTU. TakuM 00pa3oM, TaHHAs OLIEHKA BBICTABIISETCS 3a MPaBUIbHBINA, HO HEJOCTATOYHO MOJIHBIA OTBET.

Onenka «YpaoBineTBopuTenbHO» (3 Oama) — CTYAEHT JAEMOHCTPUPYET 3HAHUE OCHOBHBIX pa3JIelioB
IpOrpaMMbl H3y4aeMoOro Kypca: ero 0a30BbIX MOHATHH M (QyHIAMEHTAJIbHBIX IpobiaeM. OnHAKO 3HaHUE
OCHOBHBIX IPOOJIEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMH MPAKTUYECKUMHU IpPUMEpaMH, HE ITOJHOCTBHIO
packphiTa CYHUIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMUEH M HE BCErja IOCIEIOBATENIEH, JOMYIIEHBI
OLIMOKU ¥ HETOYHOCTH.

Onenka «HeynosnerBoputenbHo» (0 0amioB) — BBICTAaBISETCS B TOM Ccllyyae, KOTJa CTYICHT
JIEMOHCTPHPYET (parMeHTapHbIC 3HAHHS OCHOBHBIX PAa3/IENOB MPOTPAMMBI M3y4aeMOTo Kypca: ero 0a3oBBIX
HNOHATUH M (yHOAMEHTANbHBIX MpolieM. Y JK3aMeHyeMoro ciabo BbIpaKe€Ha CIIOCOOHOCTb K
CaMOCTOSITEIbHOMY ~aHAJIMTUYECKOMY MBIIICHUIO, HWMEIOTCS 3aTPyIHEHHS B HW3JIOKCHHH Marepuaia,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS M HAaBbIKH, JOMYILEHBI TPyOble OUIMOKH U HE3HAHWE TEPMUHOJIOTUH, OTKa3
OTBEYATh Ha JIOTIOJHHUTEIIbHBIC BOMPOCHI, 3HAHWE KOTOPHIX HEOOXOIWMO JUIS TMOJYYCHHS IOJIOKUTEIbHON
OLIEHKH.
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