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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGHBIO OCBOCHUSA JUCIHUIIIIMHBI ABIISICTCA q)OpMI/IpOBaHI/Ie KOMHCTCHHHﬁ, TMO3BOJIAIOIINX pEIIaTh MHXXCHEPHBIC 3aJa4U B
HpO(I)eCCHOHaHbHOﬁ ACSA-TCJIBHOCTH C UCIOJIB30BAHNEM 3HAHUS DJICKTPOTEXHUYECKHUX 3aKOHOB, aHa-JIn3a U CUHTE3a
QJICKTPUYCCKUX ueneﬁ, ocobeHHoCTeH (l)yHKI_II/IOHI/IPOBaHI/IH KOMIIOHCHTOB CHCTEM 00€CIIeUCHHS JABWXXCHUSA ITOE310B.

1.2

33.,[[8.‘{1/1 OCBOCHHUA JUCHUIIIUHBI: OBJIAZACTh TCOPECTUICCKUMHU 3HAHUAMU 110 YCTPOﬁCTBy, IPUHIHUITY pa6OTLI, MECTOdaM
pacueTa, KOHCTPYUPOBAHUIO, YCIIOBUAM SKCIIITyaTalluH DJICKTPUICCKHUX MAIIMH U CUCTEM JJICKTPOIIPUBOAA; OBIAACTh

MMPAKTUYCCKUMHU HABbIKAMHU 11O HAJIAJIKE, SKCIITyaTallu, aHaJIN3y pa60TbI, TIPOBECICHUIO SDKCIEPUMCHTAJIbHBIX

HCCJEeI0BaHNI U UCTIBITAHUN YKa3aHHBIX YCTPOMCTB.

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

Hukn (pazpen) OIT: | b1.0.28

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOYJIST)

OIIK-4 Crioco0eH BBIOTHATH IPOSKTUPOBAHKE U PACUET TPAHCIOPTHEIX 0OBEKTOB B COOTBETCTBHH C TPEOOBAaHUAMH HOPMATHUBHBIX
JIOKYMEHTOB

OIIK-4.5 IlpuMeHseT METOAbl MHKEHEPHBIX PAaCU€TOB [IPU IPOESKTUPOBAHUH IIEMEHTOB M YCTPOUCTB AIEKTPUUECKUX MALINH

B pe3yabTaTe ocBOEHUsI AMCUUIIIMHBI (MOAYJIs1) 00Y4YAIOIMIUIACS T0JKEH
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3HaTh:

3.1.1

BHUIBI QJICKTPUUICCKUX MAIIWH U UX IPUHIIAIT HEﬁCTBHH.

3.2

YMmeTh:

321

AHAJIM3UPOBATH MEXAaHUYCCKUC U pa60'me XapaKTCPUCTUKU SJICKTPUICCKUX MAlllHH.

33

Baanern:

33.1

OCHOBaMU aHaJIN3a SJICKTPUYCCKUX MAIllnH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon

HaumeHoBaHue pa3gesioB ¥ TeM /BU/L 3aHATUSI/ Cemectp

3aHATHA / Kypce

Yacos

IIpumeuanue

Paznea 1. BBenenne

1.1

PazBuTHe 3NEKTPOIHEPreTHKN M 3HAUCHUE SJIEKTPUUYECKUX MAIIMH U 5
TpaHC(HOPMATOPOB B IEKTPOIHEPTETUISCKOM TIpoIlecce U Ha
JKEeNIE3HOAOPOKHOM TpaHcnopTe. Kitaccudukanus 31eKTpudecKux MalivH.
OrnpeneneHne MOHATHUS AIIEKTPONPUBOIA. FcTopust pa3BUTHS JIEKTPOIIPUBO/IA U
€r0 POJIb B COBPEMEHHOM IMTPOM3BOJICTBE U JKEIIC3HOJIOPOKHOM TPAHCIIOPTE.
OO6111e BOIPOCH AIIEKTPOMEXaHMUECKOTo MpeodpazoBanus sHepruu. [lorepu
mourHocty u KI1J anextpuueckux MamuH. HarpeBanue u oxmnaxueHue
AIIEKTPUYECKHUX MallnH. JormycTuMBIe TeMIepaTypbl HarpeBa U Kiacchl
n3ossinun. Crioco0s! oxmaxaeHus. /JIex/

Pasgen 2. Tpancdopmaropbl

2.1

Tpanchopmaropsl. OCHOBHBIE OIPEEIECHHS U IEMEHTHI KOHCTPYKIUH 5
TparcdopmaTopos. Teopust padouero nporecca oxHodaszHoro Tpancdopmaropa
IIPU XOJIOCTOM XOZI€ M Harpy3ke. YpaBHeHHUs 3neKTpoaBinkynmx cui (3/1C) n
marautoaBmxyux cui (M/IC) tpancdopmatopa. /Jlex/

2.2

[puBenenuslit TpanchopmaTop, GOPMYIIbI IPHUBEACHHS, CXEMbI 3aMCIICHHUS 5
IIPUBEICHHOT0 TpaHchopmaTopa. OnpeeneHne mapaMeTpoB CXeMbI 3aMEICHHs
13 OMBITOB XOJIOCTOTO XO/Ia ¥ KOPOTKOT0 3aMbIKaHus. [loTepn MomHoCTH 1
kod¢p¢punment nonesxoro aeiicteus (KI11). BekropHas auarpamma TOKOB 1
HaNpsDKEHU MpU aKTUBHO-UHIYKTUBHON Harpyske. BHelHsAs XapakrepucTuka
TpancdopmaTopa. /JIex/

23

MarHuTHbIE CHCTEMbI, CXEMBbI M TPYIINbI COSAUHEHUS] 0OMOTOK Tpex(ha3HbIX 5
TpaHchopmaTopoB. [TapannensHas paboTta Tpexdas3HbIX TpaHCHOPMATOPOB
(cxema BKIIIOUEHHS, YCIIOBHSI BKIFOUEHHS, PACTIPEACIICHUE HATPY3KH).
AgtorpancdopmaTopsl. CxeMa BKITIOYCHHUSI 00OMOTOK, 0COOCHHOCTh
XapakTepucTuk. /JIex/

24

OrnpeiesieHNe OCHOBHBIX NApaMEeTPOB M XapaKTEPUCTUK OAHO(A3HOTO 5
TpancdopmaTopa. /J1ad/

IIpakrtuueckas
MOATOTOBKA

2.5

Pacuer napamerpos Tpanchopmaropa (3/1C, Tok, koappuueHt 5
TpaHcdopmarmu u T. 1.). [locTpoeHne BeKTOpHBIX quarpamMM. OnpeneneHne
noteps u KITJI Tparchopmaropa. Pacuer mapameTpoB TpaHc(hOpMaTopoB Ipu
napajuiesIbHoM peskume padotsl. /Ip/

[IpakTnueckas
TOArOTOBKA




2.6

W3ydeHre MaTepHaioB HCIONb3yEeMbIX [IPU H3TOTOBJICHUE TPAHC(HOPMATOPOB.
MapKu CTaiu U BUJIbI M30JSLHH TUIACTHH. THUIIBI 0OMOTOK M BU/IbI H30JISIHU B
Tpancgopmatope. /Cp/

2.7

Bri6op Tama u pacdyer oomorox BH 1 HH mMonmHBIX crmoBbIx
TpaHcdopmaTopos. /Cp/

2.8

Pacuer notepb KOPOTKOrO 3aMBIKAHUS U HATIPSHKEHUSI KOPOTKOTO 3aMbIKAHUS
MOIITHBIX CHJIOBBIX TpaHcpopMaTopos. /Cp/

Pa3aen 3. MamuHbI MOCTOSIHHOTO TOKA

3.1

ITpuHIMT PabOTHI ANEKTPUIECKIX MaIIHH. MalIHbI TIOCTOSHHOTO TOKA.
YeTpoiicTBO OCHOBHBIX JIEMEHTOB KOHCTPYKIIMU MallMH NOCTOSIHHOTO TOKA.
CaolicTBa KoyutekTopa. OOMOTKH SIKOPSI MAIINH IIOCTOSTHHOTO TOKA (TI€TIIEBBIC,
BOJIHOBBIC, CMEIIIaHHbIE), IPHHITUIT MX 00pa30BaHMNs, OCHOBHBIC PacYeTHEIC
cooTHomeHus. BeiBox ypasHenus O/1C, HHAyKTHpyeMoii B 0OMOTKax

sixopsi. /JIex/
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MarsnuTHas Ienb HMEKTPUIECKUX MAIINH IOCTOSHHOIO TOKA MPU XOJIOCTOM XOA€
1 Harpy3ke. MarHuTHast XapakKTepUCTHKA MAIIUHEI, KO3()(OUINCHT HACHIIICHHUS.
Peaxiust sikops. Brstue peakmuu sixopst Ha OJ1C MalIiHBI ¥ HANIPSDKEHUE
MEXy CMEXHBIMU KOJJIEKTOPHBIMU I1acTuHaMu. CriocoObl 60pBObI ¢ peakiueit
skopsi. CyIIIHOCTB Ipoliecca KOMMYTalllH, CIIOCOOBI ee yaydmeHus. /JIex/

33

I'eneparopsr nocrossHHOrO ToKa. Kitaccuukanus reHepaTopoB 1o crnocoly
B030YkeHHs. OCHOBHBIE XapaKTEPHCTHKN T€HEPATOPOB C PA3IUIHBIMH
criocobamu Bo3OyxeHus. Iporecc u ycnoBusi caMOBO30YKAECHHUS T€HEPATOPOB
¢ caMOBO30YK/IeHHEM. YpaBHEeHHe paBHOBecHs HanpspkeHus U D/1C sikopHOI
[eTH. YpaBHEHHE MOMEHTOB. [IpHHITNIT 00paTUMOCTH AIIEKTPUIECKIX

maruH. /Jlex/

34

JlBuraTenu MOCTOSHHOIO TOKA. DJIEKTPOMArHUTHBIA MOMEHT M ypaBHECHHE
MOMEHTOB. DJIEKTPOMEXaHHYECKUE, MEXaHMUYECKUE U paboune XapaKTePHUCTHKN
JIBHUTATEIICH PA3IMIHOrO Crioco0a Bo30yxaenust. O0IacTu MpUMEHEHUS
JIBUTATEJIeH C pa3IMIHBIMU CIOCO0aMu Bo30yxkneHwusl. /JIek/

3.5

HUccnenoBanue ['TIT ¢ He3aBruCHMBIM BO30YKaeHueM. /J1ad/

IIpakrtuueckas
HO/ATOTOBKA

3.6

HccnenoBanue reHepaTopa IOCTOSHHOTO TOKA NApaslIebHOro
BO30OYXneHws. /J1ad/

[IpakTnueckas
TOArOTOBKA

3.7

HccrnenoBanue qBUraTens MOCTOSHHOTO TOKA MapalIeIbHOTO
B030OYyxneHus. /J1ab/

[IpakTnueckas
TOJATOTOBKA

3.8

PacueT 1 moctpoeHne cxem SIKOpHBIX OOMOTOK MAIllMH MOCTOSSHHOrO Toka. /IIp/

[IpakTnueckas
HOrOTOBKA

3.9

Pacder xapakTepHUCTHK MaIIMH IOCTOSHHOTO TOKa B PEKMME TeHepaTopa u
nsurarens. [locTpoeHne MexaHUIECKUX XapakTepucTuk. /T1p/

[IpakTrueckas
MOJTrOTOBKA

Paznen 4. MamuHbI MNEPEMEHHOI0 TOKa

4.1

Kraccudukanust MaImH nepeMeHHOro Toka. OCHOBHBIE 31€MEHTHI
KoHCTpyKuuH. TpeOoBaHMs, IpeabsBIsieMble K 0OMoTKaM cratopa. MJIC
oxHO(a3HOH U Tpexda3Hoi 0dMoTok. BeiBox dopmynsr 3/IC 0OMoTOK cTaTOpa.
ACHHXPOHHBIE 1 CHHXPOHHBIE MalIMHbl. KOHCTPYKIMS W MIPUHLMIT JSHCTBHSI.
OO6pa3oBaHne BpalIAIOIIETOCs MATHUTHOTO TIOJISL, IPUHIMI IeHCTBHS. /JIex/

4.2

OmnpeneneHne MexaHnIeckoi xapakrepuctuk n = f(M), n = f(Rf) tpexdaznoro
aCHHXpPOHHOrO ABHTaTessi. OnpeneseHne padbodnx XapakTepUCTHK Tpex(hazHOro
AJl. /J1a6/

[IpakTrueckas
MOJTrOTOBKA

43

Pacyer mycKOBBIX pEOCTATOB LIS 3aITyCKa JBUATEIS MOCTOSHHOTO U
nepeMeHHoro Toka. [TocTpoenne MexaHmdecknx xapakrepuctuk. /I1p/

[IpakTuueckas
MOJrOTOBKA

44

V3y4eHne IPUHIAITIOB TOCTPOCHUS AEKTPHUICCKUX CXEM YIIPABICHUSA
MaIIMHAMH IOCTOSHHOTO U IIEPEMEHHOr0 Toka. CTPyKTYPHBIH CHHTE3 THIIOBBIX
0a30BbIX cucTeM yrpasienus. /I1p/

[IpakTrueckas
MOJTrOTOBKA

Paznen 5. CamocTosiTesibHAs padoTa

5.1

IMonroroka k nexrmsm /Cp/

52

IMoxaroroBka k maboparopasiM paboram /Cp/

16

53

[oaroroBka Kk mpakTHIecKUM 3aHATHIM /Cp/

16

54

Brmonaenne kypcoBoit pabotsl. Tema: "IIpoekTipoBaHIE CHIOBOIO
TpaHchopMaTopa ¢ MacIIHbIM oxJaxkaenuem" /Cp/

35

IIpakTuueckas
MOATOTOBKA




Paznen 6. KoHTaKkTHBIE Yachl HA aTrecranuo

6.1 3a4er ¢ onenkon /KD/ 5 0,15

6.2 KP/KA/ 5 1

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTEePHANbI IS MPOBEICHNS IIPOMEXKYTOYHOH aTTeCTallMH OOYJAOMINXCS MPUBEICHB! B MPHUIOKECHIH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BUIBI TEKYILETO KOHTPOJS MO AUCLUIUIMHE (MOIYIIO), BUIBI 3aJaHUN, KPUTEPHUH UX OLCHUBAHMUS,
pacmpeereHre 0auToB IT0 BHAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCs MPEoAaBaTesieM IUCIUIUTNHEI C YIETOM €€ CIICII(UKH 1
JIOBOZIATCS IO CBEACHHS OOYJAIOIINXCS Ha IIEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS] MPENoJaBaTeeM AUCUUILUTMHBI (MOIYIs) B paMKaX KOHTaKTHOH
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. s GukcHpoBaHHs Pe3yNbTaTOB TEKYIIETO KOHTPOIS MOKET HCIIONB30BaThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. PexomeHnayemas iureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc O11. anmpec
TBO, TOJT

JI1.1 | Komsos U. I1. Dnexrpuueckre MamuHbl B 2 T. ToM 1: YueOHUK A7 By30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

JI1.2 | Komsios U. I1. DnexTpuueckre MamuHbl B 2 T. ToM 2: YueOHUK A7 By30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

6.1.2. lonoHUTeJbHAA JUTEPATypa

ABTOpBI, COCTABUTENIU 3armaBue Wznarensc Omn. agpec
TBO, IOl
JI2.1 |Kucenes B. U., DIEKTPOTEXHHUKA U AIEKTPOHUKA B 3 T. ToM 2. Mocksa: | https://urait.ru/bcode/45
Kysnenos 3. B., ONEeKTPOMarHUTHbIE YCTPOHCTBA U AIEKTPUUECKUE MAIIUHBL: IOpaiir,
Komnsuios A. H., Y4eOHUK U IPAKTUKYM IS BY30B 2020
JIynun B. I1.

6.2 UndopmanmoHHbIe TEXHOJIOTHH, HCTIOIb3yeMble ITPH OCYIeCTBJIEHHN 00pa30BaTeIbHOIO Mponecca Mo JUCIUTIIHHE
(Mony.110)

6.2.1 IlepeveHb JUIIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO 00eceYeH s

6.2.1.1 [ ITakeT Microsoft Office

6.2.1.2 | Microsoft Visio

6.2.1.3 | Komnac

6.2.2 Ilepeuyenb npogeccHoHAIBHBIX 023 JAHHBIX U HH()OPMALNMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodeccuonanvubie 6a3bl JaHHBIX:

6.2.2.2 | ba3a JaHHBIX COBETA IO XKEIE3HOAOPOKHOMY TPAHCIIOPTY TOCYAApCTB-yuacTHUKOB CompyXKecTBa - Www.sovetgt.ru

6.2.2.3 | baza nanabix OObeTMHEHNST TPON3BOJUTENEH JKEIE3HOJOPOKHON TEXHUKH - WWW.OPZt.ru




6.2.2.4

ba3a nanneix HexoMMmepueckoro nmapTHepCTBa IPOU3BOAUTEIEH U T0JIb30BaTENEH KEIE3HOAOPOAKHOIO IOIBUKHOIO
coctaBa «O0beMHEHNE BaTOHOCTPOUTENIEH» - WWW.OVST.1f

6.2.2.5

Baza nannsix Pocctanmapra — https://www.gost.ru/portal/gost/

6.2.2.6

baza nanneix ['ocynapcTBeHHBIX CTaHAApTOB: http://gostexpert.ru/

6.2.2.7

baza nannbx «Kene3HomopokHbIE TIEpeBO3KU» https://cargo-report.info/

6.2.2.8

6.2.2.9

I/IH(I)OpMaI_II/IOHHLIC CIIPaBOYHBIC CUCTCMBI:

6.2.2.1

WudopmanmonHo-mpaBoBoii noptai [apanrt http://www.garant.ru

6.2.2.1

HudopmarimonHo cripaBodHas cucteMa KoHcyabpTaHT miroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHbIe ayTUTOPHH IS IPOBEICHHUS 3aHATHH JICKIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIUATM3HPOBaHHON MEOECIhI0
7 TEXHHYECKUMU CPENICTBAMHU OOYUICHUS: MYJIbTUMEINIHOE 000pYyIOBaHUE IS TIPEAOCTaBICHIsI yIeOHOH HH(POPMAITUT
OOIBIIION ayTUTOPHUHU H/WIIN 3BYKOYCHIIMBAIOIee 000pYI0BaHUE (CTAllMOHAPHOE HIIH IEPEHOCHOE).

7.2

VaeOHBIC ayANTOPHH TSI IPOBEICHUS 3aHATHI CEMHHAPCKOT0 TUIIA, TPYNIIOBBIX U HHAWBHIYAIBHBIX KOHCYIbTalNii,
TEKYILETO KOHTPOJISL U IPOMEXKYTOUHOH aTTeCTalluH, YKOMILIEKTOBAHHbIE CIIEI[HaTU3UPOBAaHHON MeOeNbIo U
TEXHUYECKUMU CPEICTBAMH 00y4eHHUS: MyIbTHMEIMHHOE 000py/I0BaHHE /MM 3BYKOYCIIIMBAIOIee 000pYI0BaHHE
(cranmoHapHOE WM TIEPEHOCHOE).

73

JlaGopaTopun, OCHaIlIEHHbIE CHEHANTbHBIM JIa00paTOPHBIM 000pYIOBaHHEM: YIEOHO-1a00paTOPHBIH KOMILIEKC
“DIEKTPOTEXHUKA U OCHOBBI MIEKTPOHUKY’, MYJIbTUMETPBI.

7.4

IomemnteHust a1 KypcoBOTO MPOSKTHPOBAHMS / BBIIOIHEHHUS KypCOBBIX paboT, YKOMIICKTOBAaHHBIC CIICIHATI3UPOBAHHON
MeOeIbI0 ¥ TEXHHUECKUMHE CPEICTBAMH 00yJIeHHs (CTAllMOHAPHBIMHU HUIIH TIEPEHOCHBIMH).

7.5

INomemieHust A1 CaMOCTOSTENBHOM PabOThI, OCHAIICHHBIE KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOXKHOCTBIO MOAKITIOUCHHUS K
cetu "MHTepHET" M 00ecTeueHneM JOCTYIa B AIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeNbHYIO Cpeay YHUBEPCUTETA.

7.6

INomemnteHust A XpaHEHHS U IPOGIIAKTHIECKOT0 OOCITYKUBAHHS yIeOHOr0 000PYIOBAHUS.




[Ipunoxenue
K paboueii mporpaMMe AUCHMITITUHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

DIEKTPUUECKHUE MAITUHBI

(HaumeHo8anUe OUCYUNTUHBL (MOOYVIS)

Hamnpapnenue moaAroToBKY / CieNUaIbHOCTb

23.05.05 CucremMsl obecrieueHrss IBUKEHUS TI0E310B

(K00 u HaumeHo8aHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

«ABTOMATHKA M TEICMEXaHUKA Ha KCIJIIC3HOAOPOXKHOM TPAHCIIOPTE»

(HaumeHosamue)




Coneprxanue

IlosacHuTennLHAaA 3amucka.

Tunosble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MaTepuabl JUIsl OLEHKH 3HAHUM, YMEHUN, HABBIKOB U (UJIH)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

MeTtoauueckrie MaTepUalbl, ONPEAESIONIUE MPOLETYPY U KPUTEPUU OLIEHUBAHUS CPOPMHUPOBAHHOCTHU
KOMITETEHIIMH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIUH.



1. llosicHuTEILHAS 3aIHCKA

Heﬂb HpOMe)KYTOqHOﬁ aTTCCTallUl — OLCHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCIIbHBIX PC3YJILTATOB
oOydeHHs] 10 IUCLUUIUIMHE, OO0CCIECUYMBAIONIMX JOCTHKCHHE IUIAHUPYEMbIX pe3yJIbTaTOB OCBOCHHUS
00pa3zoBaTeNbHON IPOTPAMMBI.

DopMBbI TIPOMEKYTOUHOU aTTECTAI[MK: 3a4eT ¢ OIECHKOH (3aouHas gopma — 3 Kypc, ounas (opma - 5
ceMecTp), KypcoBas pabota (3aounas popma — 3 Kypc, ouHast popma - 5 cemectp).

[lepeuens komneTeHIMA, GOPMUPYEMBIX B IPOLIECCE OCBOCHUS AUCLUTLINHBI

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

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

Kox n HaumeHnoBanue Pe3ynpTaThl 00y4eHuUs O AUCLUIIMHE OneHouHble MaTepHaIbl
WH/INKATOpa TOCTUKCHUS (cemectp 5)
KOMIIETEHIINH

OIIK-4.5: npumensier | OOyvarouuiicss 3HaeT: BHUAbl AekTpudeckux | Bompockr (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 W YCTPOMCTB | DJICKTPUICCKUX MAIIIHH.

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

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJJHOM U3 CIEAYIOMINX (HOpM:
1) oTBeT Ha OWMIIET, COCTOAIINN U3 TECTOBBIX BOMPOCOB, 33714 U MPAKTUUECKUX 3aTaHHI;
2) BemonHenue 3ananuit B OOC YHuBepcurera.



2. TunoOBbIe! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPHAJBI ISl OLEHKH 3HAHMIA, yMEHMIi, HABBLIKOB U
(n1M) onbITA AEATEJIBbHOCTH, XaPAKTEPU3YIOILIUX YPOBEHb ¢()OPMUPOBAHHOCTH KOMIIETEHIU I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNs) /Il OLIeHKH 3HAHNEBOr0 00pa30BaTeIbHOT0
pe3yJibTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kox v HanmeHOBaHME WHANKATOpa O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHXCHHU KOMIICTCHIINH
OIIK-4.5: npuMensier | OOyJarommiics 3HAeT: BUABI AJIEKTPUYECKUX MAIIMH M HMX T[PHHLUI
METOJIBI WH)KCHEPHBIX | ICHCTBUSL.
pacdeToB npu

MIPOEKTUPOBAHUH IJIEMEHTOB
U YCTPOMCTB 3JIEKTPUUECKHUX
MaIIlH

Ipumepur sonpocos/3adanuii

1. ITo KakuM OCHOBHBIM KPHUTEPHAM KIacCU(DHUIUPYIOT TpaHCHOPMATOPHI:

a) konuuecTBY (a3; 0) cmocoOy oXJaxkJIeHus; B) MarepHaly OOMOTOYHOTO MPOBOJA; T') MaTepHany
MarHMTOIPOBO/A; 1) IO 3JIEMEHTaM KOHCTPYKIIHH

2. Ucnone3ys, Kakyto GOopMyIly MOXKHO ONpeenuTh KodhUuueHT TpaHchopmaIim:

a) k=U,/U,;06) k=1,/1,;8) k=E;/E, ;1) k=R,/P,; 1) k=W, /W, .

3. [To kakuM ipubOOpaM ClieIyeT CHUMATh BHEIIHIOK XapaKTePUCTUKY r'eHepaTopa MOCTOSHHOTO TOKa?

%5@

a) As 1 Vr; 0) Au 11 A} B) Aut Vr; T) Ag, Vi, A
4. Ykazatb perynupoBouHyto xapakrepuctuky ['TIT ¢ mapamiensHbiM Bo30yxaeHueM: (5)

A /‘12

£ =

5. CKONBKO Map MOJIOCOB MMEET CTaTOpHAs OOMOTKA aCHHXPOHHOTO JBUTATENsl M KaKUM CKOJBKCHHEM
oOJazaeT MalmnHa, eCiIu POTOp Bpamaercs ¢ yactoroi 1420 o6/mun? (2, 5,3)
a)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. Ompenenure BenuMuuHy TOoKa xoyoctoro xoma (%) TpexdasHoro TtpaHchopMaTopa HMEIOIIETO
cienyromue napamerpbl: Sy = 50 kBA, Ugy = 0,4 kB; U = 0,127 kB, I/Y — 5, lo = 1,042 A. (2,5)

! TIpuBomarca TUIOBBIE BONPOCH M 3aaaHus. OUEHOYHBIE CPEJACTBA, INPEJHA3HAYEHHBIE Ul IPOBEJEHMS ATTECTALMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C YY4EeTOM Da3BHTHUS HAayKd, oOpa3oBaHUSA, KyJIbTYPHl, SKOHOMUKH, TEXHHWKH, TEXHOJOTHHA H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



7. VYKa3aTh XapaKTEPHCTHKY XOJOCTOIO XOJa JBHTATelNsl IOCTOSHHOTO TOKa C IIOCIEAOBATEIbHBIM
BO30YXJIeHHEM: (HET MPAaBUIILHOTO)
n

a) 0) B) r)
8. UTo M3MEHHUTHCS B pabOTE IBUraTelIs TOCTOSHHOTO TOKA, €CIIM IIEPEMECTUTh JIBHYKOK peocTaTa BIpaBo?
a) CKOPOCTh BpAIllEHUs SKOPS YMEHBIIUTCS; 0) CKOPOCTh BPAICHUS SKOPS YBEIMUYUTHCSA; B) TOK SKOPS
YBEJIMUUTKCS; T) TOK SIKOPS. YMEHBIIIUTHLCS; J1) TOK OOMOTKH BO30YK/IEHUSI YMEHBIITUTCS;
€) TOK OOMOTKH BO3OY)KJICHHS YBEJIUYUTHCS.
+ i

R,

OB

9. Kakas TOYka Ha MEXAHHYECKOW XapaKTEPHCTHKE COOTBETCTBYET PEKHUMY «HICATBHOTO XOJIOCTOTO
xoxa»? (b)

10. B kakyio cTopoHy OyaeT HampaBlieHa pe3yabTHUPYIOLIAsi CUlia 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 MHKCHEPHBIX XapaKTEPUCTUKH IEKTPUUECKUX MAIIIKH.

pacueToB npu
IIPOEKTUPOBAHUU
3JIEMEHTOB U YCTPOUCTB
IEKTPUUECKUX MAIIUH

Ipumepwr 3a0anuti

3amaga. 1. Omgnodaszueni tpanchopmatop OMI-25/10-Y1 (VXJI) [4] paboTaeT Kak MOHMIKAFOIIHIA.
[Tonw3ysich manHbiMH macmopta (tabm. 1). Heobxomumo ompenenuts: koddduiment tpancopmarmu K;
HOMMHAJIbHbIE TOKM NEpBUYHOM |1z M BTOpHUYHON l2n OOMOTOK; HampskeHHME BTOPUYHOW OOMOTKH IIpH
Harpyske paBHou 50 % oT HomMHHaIBHON U cos@z = 0,8 (Harpy3ka aKTUBHO-MHIYKTHUBHAs); KO3()PHUIHEHT
none3Horo aevicteus (KIIA) npu cosgz = 0,9 u narpyske paBHoit 75 % ot HomuHaNIBbHOI; rogoBoii KI1/I,
€CIIU C TIOJHOU Harpy3Kkoi npu 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

3amaua 2. B T1abn. 2 mpuBeneHbl mapaMeTpsl TpexdaszHoro macisiHoro TtpaHcdopmaropa. OnpenenuTb:
HOMHHAJIBHBIE TOKH TepBUYHON |1y 1 BropmuHOU |2y 00MOTOK; TOK X. X. lo; KO3(h(UIIMEHT MOITHOCTH X. X.
COS(o; HampsHKeHUE Ux U KOA(GOUIIMEHT MOITHOCTU COSQx K. 3.; COMPOTUBIIECHHUE K. 3. Zx M €r0 aKTUBHYIO I« U
PEAKTHBHYIO Xx COCTABJISIONINE; HOMUHAJIBHOE W3MEHEHHE HampspkeHHs npu cOpoce Harpysku AUy mpu
ko3 duienTe MoImHOCTH Harpy3ku TpaHcopmaropa cos@z = 0,8 (xapakrep Harpy3ku — HUHAYKTHBHBIIA).
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 Ttoka (I'TIT) He3aBucuMOro BO30YXIEHHS C HOMHHAJIbHBIM
HanpspkeHueM Uy = 230 B u HoMHHaNbHOHM ckopocTh BpamieHust Ny = 1500 o6/MuH MMeeT Ha sIKOpe
IPOCTYIO BOJIHOBYIO 0OMOTKY, coctosityto u3 N = 100 mpoBogHHKOB. UnciI0 MoI0COB reneparopa 2p = 4,
COINPOTHBIIEHUE OOMOTOK B LN sAKops npu paboueit temmneparype 2r = 0,175 OM, mETKH YrojbHO-
rpadutoBbie AUy = 2 B, 0cHOBHO# MarHuTHEIH motok @ = 4,8-1072 B6, unciio nap napaiielbHbIX BeTBei a
= 1. Tpebyerca omnpenenuTs isi HOMHUHAJIBHOTO pexkuma paboTel renepatopa: DC sxopst Eu.u, TOK
Harpy3ku |y (pa3MarHMYMBAIOIUM BIHMSHUEM PEaKIUH SIKOpsS HpeHeOpeub), MOJIe3HYI0 MOIIHOCTh Pr,
9JIEKTPOMArHUTHYIO MOIITHOCTD Psy M 3JIEKTPOMArHUTHBIA MOMEHT My

3amaya 4. I'TIT mapamiensHOTO BO3OYXKIACHHS MMEET HOMHHAIbHBIE JaHHBIE: MOIIHOCTH Py = 10 kBT,
Hanpspkenne nutanusg Uy = 230 B, ckopocts Bpamenus Ny = 1450 06/MuH, cONpOTHUBIEHHE OOMOTOK B
LenH SKOps, MpUBEACHHOE K paboueil Temmneparype, Xr. = 0,3 Owm, nmajeHue HaNpsDKEHUS B LIETOYHOM
KoHTakTe maphl metok AUy = 2 B, comporuBnenue nenu oOMoTkH Bo30yxaeHus ry = 150 Owm, KIIJI B
HOMHUHAJIBHOM pexuMe N = 86,5 %. Tpebyercs onpenenuts Tok reneparopa lu, TOK B emu BO30YKIECHHS
ls, TOk B 1enu SKopst la.u, IAC sKkopst Eqn, SIEKTPOMArHUTHYIO MOIIIHOCTD Poy, SJIEKTPOMArHUTHBI MOMEHT
[P HOMUHAJIBHOM Harpy3ke My, MOITHOCTh IPUBOAHOTO ABUTATENS Ply.

3amaua 5. [IIIT mocnenoBarensHOTO BO30YX)IAeHUs paboTaeT oT cetn HanpsbkeHuem Uy = 220 B. M3BecTHBI
HomuHanbHble KIIJ nx = 82 %, Bpamatomuii MoMeHT My = 78 H'M M ero HOMuHanbHas CKOpPOCTb
BpamieHuss Ny = 1030 0o6/MuH, a TaKXke COMPOTHBICHHUS OOMOTKHA sikops XI = 0,5 OM u 0oOMOTKH
B0o30yxJeHust Ry = 0,4 OMm. TpeOyercs omnpenenauTb HOMHUHAIBHYIO MOIIHOCTb HA Bayly JIBUTATeNs Poy,
COOTBETCTBYIOILYIO MOTPEOISIEMYIO MOIIHOCTh M3 CETU MOIIHOCTh Py, HOMUHAIbHBIA TOK ABUratesns |y,
potuBo-2/IC Ey M 37IEKTPOMAarHUTHYIO MOIIHOCTb Psy, CyMMapHbIE IIOTEPU MOIIHOCTH B JIBUraTelle IIPH
HOMHMHAJIbHOM Harpys3ke, CONpPOTHBIIEHHE MYCKOBOIO PEOCTaTa, IpU KOTOPOM ITYCKOBOM TOK IpPEBBIIIAET
TOK HOMUHAIIbHBIN B 1Ba pasza, T. . K, =1_/1 =2.




3amaua 6. JAIIT mapamiensHOro BO30OYXKACHUS UMEET CICAYIOMNE JaHHbIC: HOMUHAIbHAS MOIIMHOCTh Py =
25 xBr, nanpsokenune nutanus Uy = 440 B, HomMuHanmbpHas CKOpOCTh BpamieHuss Ny = 1500 o6/muH,
COMPOTHUBIIEHHE 0OMOTOK B 1ienu sikopst X = 0,15 Owm, conmpoTuBieHre menu Bo3OyxaeHus I, = 88 Owm,
MaJCHUE HAMPSHKCHHs B MIETOYHOM KoHTakTe meTok AUy = 2 B. Tpebyercs ompeaenuTs moTpedIIsieMblii
JBUTATEJIEM TOK B PEXHMME HOMHHAIBHOM Harpy3ku ly, CONMpOTHBIIEHHE IMYCKOBOro peoctata Rpp, mpu
KOTOPOM Ha4aJbHBIN MTyCKOBOM TOK B IIEMU SKOPS ABUraTels Obl1 Obl paBeH 2,5l,.x, HaUaIbHBIN MTyCKOBOM
MOMEHT My, CKOPOCTh BpallleHus No ¥ 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 cetu HampspkeHrem 660 B mpu coennmHeHMHM 0OMOTOK cTaTtopa
«3Be3noi». [Ipy HOMHHAIBHOW HArpy3ke OH MOTPeOIsieT W3 ceTh MOIHOCTH P1 = 16,7 kBt npu
kod(durmente momHocT COSQ1 = 0,87. Cropocts BparmieHus Ny = 1470 06/mun. Tpebyercst onpeaenuThb
KIIJ| nBurarens mMa, €caM MarHutHele norepu Py = 265 Br, a mexaHundeckue norepu Puex = 123 BrT.
AxTuBHOE compoTuBieHue (a3pl 0OMOTKH cTtaTopa Fi120 = 0,8 OM, U KJIacC HarpeBOCTOMKOCTU H3OJISIUU
neurarens F (pabouas Temneparypa Opas =115 °C).

3amaua 8. Tpexdaznupii A/l cepun AO2 umeer crieayrolye nacnopTHeie nanube: Py = 40 xBt, Uiy = 380 B,
liw = 105 A, nu = 85 %, cxema coenuHeHus: 0OMOTOK — A. TpeOyeTcs: onpenenuTh BenIuHy COSQ1 IBUTATEIIS,
JI0 KaKoro 3HAYEeHHUS! YMEHBIIUTCS TOK CETU TOCIe YIydlieHus: Koddduimenta MOIHOCTU 10 cosPiy = 1 mpu
IIOMOIIY KOHJEHCATOPOB; KaKyl0 EMKOCTh JOJIKEH UMETh KOH/IEHCATOP; KaKyl0 pPEaKTHBHYIO MOIIHOCTb OyayT
KOMIIEHCHPOBATh KOHJICHCATOPBI.

OIIK-4.5: npuMensier | O0yyarouics BiIaaeeT: OCHOBAMU aHAIN3a HIEKTPUUIECKUX MAIIIUH.
METO/IbI WH)KEHEPHBIX

pacyeToB npu

MPOEKTUPOBAHUU

JJIEMEHTOB U yCTPOWCTB
AIEKTPUYECKUX MALIVH

Ipumepwr 3a0anuti

3amanue 9. Mcnonb3yst 3JIEKTPUUECKYIO CXEMY, IIPEICTaBICHHYIO Ha puc. 1, Heo6XoauMo:
— MIPOBECTH OTIBIT XOJIOCTOT'O XO/1a;

— ONPEENIUTh TOK X0JIOCTOTO XO/ia MpH HanpskeHue nutanus 165 B.

1W2 2W2
IW1 T3 2WI

1W2 2W2

3amanue 10. Mconb3ys SJIEKTPUUYECKYIO CXEMY, NMPEACTaBICHHYIO Ha pUC. 2, HEOOXOIUMO:
— IIPOBECTH OIBIT KOPOTKOT'O 3aMBIKAHUS;

— ONpEeNIUTh NOTEPH B MEIU TpU TOKE B mepBUYHON 0OMOTKE 0,51 5.
IWI1 T2 2W1

1W2 2W2
1W1 T3 2W1

1W2 2W2




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

— MPOBECTH UCCIIEIOBaHKE OJHO(A3HOTO TpaHC(HopMaTopa o1 Harpy3KOi;

— OMpEeNIUTh TOK BO BTOPUYHOW 0OMOTKE IpH 3arpy3ke TpancdopmaTopa Ha 75 % OT HOMUHAIIBHOI
MOIIHOCTH.

IW1 T2 2W1

1W2 2W2
1W1 T3 2W1

1W2 2W2

3ananue 12. Mcnonb3ys 3JIEKTPUUECKYIO CXEMY, IPEJCTAaBICHHYIO Ha pUc. 4, HEOOXOUMO:

— IIPOU3BECTHU ITYCK JIBUIaTeJIsl IOCTOSHHOTO TOKA IIPU OIPaHUYEHHUE TOKA B SIKOPHOM LIE€TIH;

— OIIPEJIeJIUTh C KAKOW 4acTOTON Oy/eT BpallaThCs sIKOpb JIBUTATEINs IIPU TOKE B sikope paBHbIM 0,45 A.
Hanpspkenne nutanust npuHATh paBHbIM 220 B.

[ 506.11
e ®
| | P4

Puc. 4

3ananue 13. Mcnonb3ys 2IEKTPHUECKYIO CXeMY, IPEICTABICHHYIO Ha pUC. 5, HEOOXOUMO:

— IPOU3BECTU NPSIMOM MYCK ABUTATENsl MEPEMEHHOI0 TOKa, KOTOPBIA BBICTYMAeT B KaueCTBE MCTOYHUKA
MEXaHWYECKON SHEPTUHU JUIsl TeHEepaTopa MOCTOSIHHOTO TOKa;

— MPOM3BECTH CHATHE BOCXOAIICH METIIM TUCTEPE3U3a U onpenenuTh kakoe 3HadeHue J/[C Oymer
BBIJIaBaTh T€HEPATOP MOCTOSHHOTO TOKA MPU BEJIMUMHE TOKa Bo30yxaeHust paBuoro 0,16 A.

3amanue 14. Vcnonb3ys SIEKTPUUIECKYIO CXEMY, MPECTABIECHHYIO Ha PHC. 6, HEOOX0IUMO:

— MPOU3BECTH MPSIMOU MyCK JBUTATENS IEPEMEHHOTO TOKa;

— OMPEENIUTh C KaKOH 4acTOTOH BpalieHus OyeT BpalaThCsi pOTOp ABUTaTeNsl IEPEMEHHOIO TOKa MpU
BEJIMYMHE TOKA B SIKOPHOM 1IeTI TeHepaTopa nmocTossHHoro Toka 0,3 A. Hanpsikenust B 0OMOTKe
BO30Y>KJeHHs puHATH paBHOe 200 B.
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2.3. IlepeueHp BOMPOCOB JIJIsl TOATOTOBKU O00YYAIOMIUXCS K MPOMEKYTOYHOM aTTeCTalluN

Bomnpoch! 1151 TOATOTOBKY K 3a4€Ty C OI[EHKOM
1. Ponp ¥ 3HaueHHWE DSJCKTPUUYECKUX MAIIMH U TPaHC(HOPMATOPOB HA IKEIE3HOAOPOKHOM TPAHCIIOPTE.
Knaccudukanus snexTpudeckux MamuH. VcTopuss M NEpCHeKTUBBl Pa3BUTHUSA IEKTPUUYECKUX MAIUH U
TpaHc(hopMaTopoB.
2. Tpancdopmaropsl: Ki1accupUKaALMs, KOHCTPYKTHUBHBIC 3JIEMEHThI, IPUHLUI JACHCTBUS, OCHOBHBIE PEXHUMBI
pabotbl. YpaBueHus snekTpoaBukymux cux (3C) n marauroasmwkynmx cuit (MZIC) Tpancdopmaropa.
3. IlpuBeneHue napamMeTpoB BTOPUYHON OOMOTKHM K MapamerpaM NepBUYHONH oOMOTKH. CXeMbl 3aMelleHus
MIPUBEJICHHOTO TpaHchopMaTopa.
4. OnplTHOE ONpeAeIeHHE NapaMEeTpOB CXEeMbl 3aMelleHHus TpaHcdopmaTopa (OMNBIT XOJOCTOIO XoJAa M
KOPOTKOI'O 3aMbIKaHUS).
5. BekropHble auarpammbl TpaHcopmaropa NpU aKTUBHO-MHJIYKTHBHOM M aKTUBHO-€MKOCTHOW Harpyske
TpanchopmaTopa. BHemHss XapakTepucTUKa TpaHcopmaropa.
6. MarHuTHbIE CUCTEMBI, CXEMBI U TPYIIIIbI COEIUHEHHsI 0OOMOTOK TpeX(a3HbIX TpaHCPOPMATOPOB.
7. TlapannenbHass pabota Tpex¢aszHbIX TpaHCPOPMATOPOB (CXEMa BKIIOYCHHS, YCJIOBHS BKJIIOUEHUS,
pacripenienienue Harpy3ku). @asupoBka TpaHC(HOPMATOPOB.
8. PerynmupoBanme HampsbkeHuss B TpaHcopmarope (HEOOXOAMMOCTh  PErYJIHMPOBAaHUS, CIOCOOBI
peryaupoBaHus).
9. [Torepu mMomtHOCTH B TpaHC(hOpMAaTOpe U ero K03(DPHUIMESHT MOJIE3HOTO JICHCTBUS.
10. Tpancdopmarops! cielUaIbHOI0 Ha3HAYeHUs (KOHCTPYKIMSL, IPUHIUI JeHCTBUS, HA3HAYECHHUE).
11. DnemMeHTBHl KOHCTPYKIMHU MAalIUMHBbI NOCTOSSHHOrO ToKa. [IpuHuIMI paboThl MalllMHBI OCTOSSHHOTO TOKA B
TEHEPATOPHOM U JIBUTATEIbHOM pexxuMax. OOMOTKHU SKOps MallIMH ITOCTOSIHHOTO TOKa (IeTJeBasi, BOJIHOBas,
CMeEIlIaHHas ), IPUHIUI UX 00pa30BaHUsI, OCHOBHbIE PACUE€THBIE COOTHOILIEHUSI.
12. MaruuTtHas 1enb MallMH MOCTOSHHOIO TOKAa IPHU XOJOCTOM XOJ€ W IMOJ Harpy3koi. MarHuTHas
XapaKTepUCTHKA MAIIUHbI, K03 duuneHT Haceimenns. Ouzndeckuid cMbIca peakuus skops. CriocoOsr 60pbObI
C peakIuen SKops.
13. CymHocTs mpormecca KOMMYTAlliM B MalllMHAX IOCTOSHHOTO TOKAa, KiIacCU(UKAUs KOMMYTAIUH H
CIOCOOBI €€ YJIyUlIeHHUS.
14. Knaccudukanusi reHepaTopoB MOCTOSTHHOTO TOKA MO croco0y Bo30yxaeHHs. OCHOBHbIE COOTHOIIEHUS U
XapaKTepUCTUKH reHepaTtopoB. [Ipolecc u yciaoBus caMOBO30YXKJEHHS I€HEpaTOpOB C CaMOBO30YKICHUEM.
VYpaBHeHue paBHoBecus HampsbkeHus n DJIC sSKopHOHM 1enu reHeparopa IMOCTOSHHOIO TOKa. YpaBHEHUE
MOMEHTOB B T'€HEpaTOpeE.
15. IIpunumn paGoTHl ABUTATENs MOCTOSIHHOTO TOKa. BbIBOA (OpMynbl 3JI€KTPOMarHUTHOIO MOMEHTa U
ypaBHEHME MOMEHTOB B JBUraTesie. DJIEKTPOMEXaHHYECKHEe, MEXaHM4YeCKHe W pabdoyue XapaKTepUCTUKU
JIBUTATEeJIeH MOCTOSIHHOTO TOKA € apauleIbHbIM, TOCIEA0BATEIbHBIM U CMEILIAHHBIM BO30YKIEHUEM.
16. PaGora nBuratesns MOCTOSIHHOTO TOKA B PeXXMME TOPMOXKEHHS (TUIBI TOPMO3HBIX PEKUMOB, MEXaHUYECKHE
XapaKTEPUCTHKH).
17. Tlyck pBurareneil MOCTOSHHOIO ToKa (MPUYMHBI HEXEIATEIbHOCTH MPSIMOro IMYycKa, CHOcOOBlI ITycKa,
IIyCKOBBIE XapaKTEPUCTUKH JIBUTATENEN ).
18. PerynupoBaHue 4YacTOTBHl BpAIEHUs JABHUraTeledl IOCTOSIHHOTO TOKa (CHOcoObl peryaupoBaHMA,
MEXaHUYECKHUE XapaKTEPUCTUKH, FTIEKTPUUECKUE CXEMBI).
19. Knaccudukaiuss MalgH MEPeMEHHOr0 TOKAa, UX KpaTkas XapakTepucTuka. OCHOBHbBIE OOIIME 3JIEMEHTHI
KOHCTPYKLIHUH CHUHXPOHHBIX M ACHMHXPOHHBIX MamuH. [IpuHIMN o0pa3oBaHus BpallaloLErocss MarHUTHOTO
noJisi. OCHOBHBIE CIOCOOBI N3MEHEHHSI YTIIOBOW CKOPOCTHU BPALEHHUS TOJISL.
20. TpeGoBanwmsi, MpeABIBIIEMbIE K OOMOTKaM CTaToOpa MalIMH TEPEMEHHOTO TOKa. MarHUTOIBMKYIIIUE CHITBI
onHoda3HoI U Tpex(da3zHOi 0OMOTOK.
21. AcuHXpOHHbIe IBUTATEN! (0COOEHHOCTH 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 cXeMbl 3aMeIIeHUs
ACUHXPOHHOTI'O JABUTaTEs.
23. DNEeKTpOMAarHUTHBIA MOMEHT M €ro 3aBHCHMOCTh OT CKOJBXKeHHus. Paboune W MexaHH4ecKas
XapaKTePUCTUKU aCUHXPOHHOTO JIBUTaTEIs.
24. TTyckoBbIe XapaKTEePUCTHKH aCHHXPOHHOTO aBHTaTesst. CriocoOb! ImycKa.
25. Crioco0bl perympoBaHus YII0BOH CKOPOCTH aCHHXPOHHBIX IBUTATENIEH M X CPABHUTEIIbHAS OI[CHKA.
26. ITpunaIMn paboThl CHHXPOHHOTO TeHepaTopa U CHHXPOHHOTO JABUTATEIIA.



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 —
«[IpoexTupoBaHre CHUIOBOTO TpaHCPOpMATOpa C MACISHBIM OXJIaxaeHUueM». Llenbro KypcoBoi paboOTHI
SIBIIICTCS. TIPUOOPETEHUE CTYJCHTAMH HABBIKOB KOHCTPYKTHBHOTO, AJIEKTPUYECKOTO W TEIIOBOTO PACUETOB
CHJIOBOTO MOIIHOTO TpaHchopMaTopa M O3HAKOMJICHHE C YCIOBHSIMH OKCIUTyaTallll TpPaHCPOPMATOPOB
JAHHOTO THUTIA.

st pacyera KypcoBOW pabOThI HCIIONIB3YIOTCS CIISIYIOIIME UCXOIHBIC JaHHbIC. TUI TpaHChopMaropa —
TM-160/10; momnocts Tpanchopmaropa Sy = 160 kB-A; HOMHHAIBHBIC JTUHEHHBIC HANPSIKEHUS OOMOTOK
Bbicokoro Hampspkenus (BH) Ugy = 10 kB m mmskoro Hampspkenuss (HH) Uu.w = 0,66 xB; nHanpsbkeHue
KOPOTKOTO 3aMbIKaHus (K. 3.) Ux = 3,8 %; Tok xosoctoro xoaa (X. x.), lo = 3,2 %; moTepu MOIIHOCTH K. 3. Px =
2,8 xBT; motepu MontHocTH X. X. Px = 0,62 xBT; MmaTepuan oOMOTOK — Meflb; BUJI TIepeKktoueHus oomorok PITH
(perynupoBaHHe HAIPSHKCHUS OTBETBICHHM 0€3 BO30YXICHHUS U T10]] HANPSDKEHUEM COOTBETCTBEHHO); CXeMa U
rpyImmna coeiuHeHus: oOMoToK — Y/Y — 0.

[To yka3aHHBIM UCXOIHBIM JAHHBIM TPEOYeTCS: pacCUMTaTh CHIIOBOW TpexdasHblii TpaHchOpMaTop C
MAaCIISTHBIM OXJIQXKJICHHUEM; BBIIOJIHUTh YEPTEXk PACCUYMTAHHOTO TpaHchopmaropa. B mporpammy pacuera
BXOJIUT: BBIOOp KOHCTPYKIIMM MAarHUTHOW CHCTEMBI M KOHCTPYKIIMHM TJIABHOW HW3OJISIIHH, pacdeT 0OMOTOK
BBICOKOTO W HHM3KOTO HAINPSHKCHUH; ONpeesicHHEe MapaMeTpOB KOPOTKOTO 3aMBIKAHHUS; PAacyeT MarHUTHOM
CHCTEMBI, OTIPENIeICHNE MOTEPh M TOKa XOJOCTOrO XOa; ompenesneHne Kod(h(UIMeHTa mojJe3Horo IeiCTBHS;
BBIIIOJIHEHUE TEIUIOBOTO pacueTa M pacyera OXJIAJUTEIbHOH CHCTEMBI, ONpEICIICHHE MacC aKTHUBHBIX
MaTepHaJioB U TpaHCHOPMATOpA B LIETOM.

KoHTponbHbIE BOIPOCH! /1J1s1 HOJATOTOBKHU K 3alIUTE KypCOBOW padOThI
1. Knaccuduxkarus TpancopMaTopoB IO OCHOBHBIM ITPU3HAKAM.
2. Ha30oBuTE OCHOBHBIE MapKu D3JIEKTPOTEXHUYECKUX CTaJlel, KOTOpPbIE HCIOJIB3YIOT JUIsl W3TOTOBJIECHMS
MarHUTOIIPOBOJIOB CUJIOBBIX TPAHC(OPMATOPOB.
3. Kakue marepuaibsl IPUMEHSIOT B Ka4eCTBE OOMOTOYHOTO MPOBO/IA IS CHIIOBBIX TPaHC(HOPMATOPOB?
4. TlosicHuTe reoMeTpuveckue pasMepbl OOMOTOYHBIX MPOBOAOB KPYIJIOTO U MPSMOYTOJIBHOTO CEYEHUS C
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 BCTPEYAIOTCS B TpaHC(HOpMATOpax U KAKOBO MX YCTPOMCTBO?
[TopsAnoK yKJIaIKy JIMCTOB CTAJIH IIMXTOBAHHBIX MarHUTOIIPOBOIOB TpeX(a3HbIX TpaHC(HOPMATOPOB.
7. ®opma IUIACTHH M HOPSIOK IIMXTOBKM MarHUTOIPOBOJA W3 XOJIOJHOKAaTaHOU cranu. [losicHuTe mpuHIUN
CTBIKOBOTO COEJIMHEHUSI CTEPKHEHN U sipM Tpex(da3zHoro Tpanchopmaropa.
8. Kakue mMepbl NpUHUMAIOTCS IS YMEHbIIECHUSI MATHUTHBIX ITOTEPbh B MAarHUTOIIPOBOIE?
9. Kakme BHIBI OOMOTOK NMPUMEHSIOT Ui TpaHchopmaTopoB? B KakuxX ciydasx BBITOJHSIOT BHHTOBBIE U
HenpepbiBHbIE 00MOTKU? MX ocHOBHble OoTiMuMsg? UTO Takoe TPAHCIO3ULUS NPOBOJOB B BHUHTOBBIX U
HENPEPBIBHBIX KaTYIIEYHbIX 0OMOTKaX?
10. Ha xakue 3HaueHHs HAaIpsHKEHUs U TOKa (JIMHeHHble WK (a3Hble) MPOU3BOJAUTCS pacyeT TpaHchopmaropa?
B KkakoM COOTHOIIEHHWH HaXOASATCS HOMHUHAJIbHbIE U (Da3HbIE NapaMeTpbl (HAMpsDKEHHWS W TOKH) IIpH
COEIMHEHUHN OOMOTOK IO CXEMaM «3BE€3J1a» 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 METOMKY pacyera AuaMeTpa CTep>KHs TpaHc(opmaropa.
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 KOHCTPYKTHBHO BBINOJNHSIOTCS paJualibHbIE OXJIAXKIAIONIME 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 KOPOTKOTO 3aMbIKaHUA. B 4eM cocTouT merouka
ux pacuera?
17. Kak BnusieT INIOTHOCTh TOKa B 0OMOTKAxX Ha MOTEpU KOPOTKOTo 3aMblkaHusA? Kak BIMSIOT reoMeTpudecKue
pa3Mepbl 0OOMOTOK Ha BEJIMUMHY HANPSHKEHUS! KOPOTKOTO 3aMbIKaHUA?



18. Kak mnpoBOAUTCS ONBIT KOPOTKOTO 3aMbIKaHUS B COOTBETCTBUM C MACHOPTHBIMHM JIaHHBIMH
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 COCTaBISIOLIEH TOKa XOJOCTOTO
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 CTaJu U TOJIMHBI JTUCTOB CTAIN?

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

24. Kak otpasurcs Ha paboTe TpaHcpopMaTopa HU3Kas (BBICOKas) INIOTHOCTHh Toka? Kakue Mepsl HEOOX0IMMO
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 TapaMeTpbl TpaHchopmaropHoro macia. Kak mpou3BOAHMTCS OYHCTKA TpaHCHOPMATOPHOTO
Mmacna?

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

28. HazoBuTe THUIIBI OAaKOB CHJIOBBIX MACISHBIX TPaHC(HOPMATOPOB.

29. Kakuie cxeMbl peryanpoBaHHs HAPSHKCHUS IPUMEHSIOT B CHIIOBBIX TpaHc(hopMaTopax?

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

31. YcrpoiicTBo u HazHaueHHe paciivpurtelns. Ha3oBUTe OCHOBHBIE THUIIBI HABECHBIX PAAMATOPOB U IMOSICHUTE
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 Y4YETOM KOJMYECTBA CTYJEHTOB B TpYIIAax, II€ IPOBOAMUTCA 3a4E€T C OLEHKOH, IUIIOC ISTh
OousieToB jaonongHUTeNnbHO. K 3aueTy ¢ OleHKoM aomyckaroTcsi oOydaroliuecs, BBIMOJIHHUBIIME 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 oOydaronemMycs 1aeTcs 45 MUHYT.

buner nns npruema 3a4eTa COCTOUT U3 TPEX BOIIPOCOB:

1. TecToBBIE BONIPOCHI.

2. Pemenue 3aaumn.

3. BeInonHeHne NpakTU4eCKOro 3a1aHusl.

[To mToram BHITIOIHEHUS 3aJJaHUN OUJIeTa MPOBOAUTCS coOece0OBaHuE.

[Ipu mpoBeneHHe TECTHPOBAHUS OOYUYAIOIIMMCS BBIIAETCS 3aJaHHE, COCTOSIIEe U3 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 MEXaHMUYECKON XapaKTepUCTHKE WM caMy rpapuyecKyro 3aBHCHUMOCTh. [Ipu 3TOM 3amaHust MOTyT
BKJIIOYATh B ce0s1 BOIPOCHI, B KOTOPHIX HEOOXOIMMO HAWTH KaK MPAaBUIIbHBINA TaK M OIIMOOYHBIH OTBET.

K 3ammre xkypcoBoil paOoThl MOMyCKarOTCsi 0Oydarolluecsi, BBHIIOJHUBIINE B MOJIHOM 00beMe pacyer
TpaHchopMaTopa, ¢ BBHINOJHEHHBIM IO 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
npernojaBaTesb AeaeT OTMETKY Ha TUTYJIBHOM JIMCTE C KPaTKUM yKa3aHHEM 3aMeuaHui U peKOMEeHAAlUN Mo
UX YCTpaHEHHUIO. 3alMTa KypcoBOH paboOThl MPOXOAUT B ycTHOW (hopme B Buie cobeceloBaHMs B JIMYHON
O6ecene c¢ oOyuaroummcs. [lpu 3amurTe KypcoBod pabOThl PEKOMEHIYeTCS MCHOJIb30BaTh BOMPOCHI,
NPUBEJCHHbIE B METOJMUYECKUX YKa3aHMsAX WM pabodeid mporpamme. OOyuarommiics Hpu OTBETE Ha



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

Jns gydmiero OCBOEHMsI Marepuana, IOJYYEHHOTO Ha JIEKIMOHHBIX M IPAKTHYECKUX 3aHATHIX,
o0yJaromuMcsl TpeaaraeTcsi MpoU3BOIUTh MOAPOOHBIA aHAIU3 U pa300p KOHKPETHBIX MPOMU3BOJCTBEHHBIX
CUTyalu#, rjje MOTYT ObITh HCIOJb30BaHbl AJIEKTPUUYECKHE MAIIUHBI CO cxemamH ympasiieHus. Ilocie yero
BBIpA00TaTh TEXHUYECKU IPAMOTHOE PEIICHHE.

KPUTEPUN ®OPMHPOBAHU OLIEHOK I1O 3AILMTE KYPCOBOM PABOTEI

Onenky «OmmyHO» (5 Oa/uIoB) — MOJNYYarOT OOYYArOIIUECs, CaMOCTOSTEIBHO BBIOJHHUBIIUE |
oopMuBIIEIE KypCOBYIO pabOTy B COOTBETCTBHM C HPEAbABISEMBIMU TPEOOBAHUSMH, B KOTOPOH OTPa)KEHbI
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) — MONXy4alOT OOYYArOIIUECs, 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 BOMNPOCHI IpEroaBaTelsi 00yJaromuiicss JOMycTH He Oojiee OAHOHM rpy0oil OmMOKH WM ABYX
HerpyObIX OIHOOK.

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 pPAcueToOB, CHENaHbl oOoOmIaronye BbIBOABL [Ipu 3TOM TpH
OTBETaX Ha BOIPOCHI IPEMOAaBATENsl OOYYAIONIUICS JOMYCTHI JBE-TPU TpyOble OIMIMOKKA WM YEThIPE
HETpYOBIX OIHNOOK.

Onenky «HeynosnerBoputenbHo» (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, ONIMOKU B TIOCTPOCHUU CXEM M TPa(HKOB, HapyIIEHUE 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 ob1iero o6béma 3aJaHHBIX TECTOBBIX BOIIPOCOB.

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 Oaiyia) — MOJIy4aroT CTY/IEHTHI C MPAaBWJIBHBIM KOJIMYECTBOM OTBETOB
Ha TecToBble BONpockl — 69 — 40% o1 o0miero 00bEMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB.

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

KPUTEPMN ®OPMHNPOBAHIM OLIEHOK 110 BBIITOJIHEHWIO PEIHIEHUA 3ATAUYN

OneHKy «3a4TeHO» — IMOJIy4aloT OOydaroUIMecs, CaMOCTOATENbHO BBIMNOJIHMBIINE U O(OPMHBILUE
PELICHHYIO 33a7]auy B COOTBETCTBUHU C MPEABABISIEMbIMH TPEOOBAaHUSAMH, a TAKXKe IPAMOTHO OTBETHBIIINE HA BCE
BCTpPEUHBbIE BONPOCHI IMpernojaBaTess. B mpencTaBIeHHOM pEIIEHHH OTPakeHbl OBITh OTpPa)XKeHbl BCE
HE00XO/MMBIE PE3y/IbTaThl NMPOBEJCHHBIX pPacdeToB 0e3 apupMEeTHYecKHX OLIMOOK, clielaHbl 00oOmaromue
BBIBOJIBI.

O1eHKY «HE3aYTEeHO» — MOJIY4aloT 00ydarolrecs, eClii 3aja4a He pelleHa, WK pellieHa HeMPaBUIbHO, a
o0y4JaroIuicss He cyMell OTBETUTh Ha BOIIPOCH! MPEMNOAABATENS MO PEIICHUIO 3a/a4M, WU MPEICTABICHHOE
pelleHre He COOTBETCTBYET TPeOOBaHUAM (COJACPKHUT OMIMOKH, B TOM YHCIE MO OPOPMIIEHHIO, OTCYTCTBYIOT
BBIBO/IbI).

KPUTEPUH ®OPMUPOBAHUS OIIEHOK I10 BBITIOJTHEHUIO ITPAKTUYECKUX 3AJAHUIA
OLeHKY «3auTeHO» — IMOJy4yaroT oO0ydJarommuecs, o0Jajaone 3HAHUSAMH O peXuMax paboThbl
ANEKTPUYECKUX MAIIMH U CHOCOOHBIE UIECHTU(GHUIIMPOBATH 3TU PEKUMBI, UMEIOIINE HABbIKM B HCIIOIb30BAaHUU
KOHTPOJIbHO-U3MEPUTENILHON amnmaparypbl M CHOCOOHBIE MPUMEHUTh WX JUISI HM3MEpPEHHS MapaMeTpoB
JIEKTPUUYECKUX MAILUH, IPABUIILHO BBINOJIHUBIINE BCE HEOOXOAMMbIE U3MEPEHNUS U IOTIOTHUTEIIbHBIE PACUEThI



[IPH MIPOBEJACHUN HATYPHBIX MCCIACIOBAHMMU, CAETaBIINE 000OMIAIOIINE BBIBOABI HA OCHOBAHWUHU ITPOBEICHHBIX
3aMepOoB.

OIIEHKY «HE3aYTeHO» - IOJIydaloT oOydaroIiuecsi, He O0JIadafonue 3HAHUSAMH O PEKHMaxX pabOThI
BHCKTpI/IquKI/IX MalllnuH, HEC CHOCO6HBI€ ux HHGHTH(bHHHpOBaTB, HC CHOCOGHBIC C IMOMOIIBIO KOHTpOJ'IBHO-
M3MEPHUTENIBHOM anmaparypsl OIpeAeIUuTh HapaMeTPhl SJIEKTPUUESCKUX MAIIUH, IPOBECTH MX aHAU3 U CIAC/IATh
0000IIIaI0II1E BHEIBOIEI.

KPUTEPUN ®OPMHPOBAHUS 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 ¢ JEMOHCTpaluedl KOHKPEeTHBIX IpuMepoB. CBoOOJHOE BIIaJEHHE MATEpUaJIOM JIOJIKHO
XapaKTepU30BaThCs JIOTHYECKOH SICHOCTHIO M YETKUM BHJICHHEM IyTed NPUMEHEHHUs MOITYYEHHBIX 3HAHUH B
IIPAKTUYECKOH eATEIIbHOCTH, YMEHUEM CBsI3aTh MaTepuall C JpPYTMMHU OTPACISIMU 3HAHUS.

Onenka «Xopomo» (4 Oamia) — CTYIGHT AEMOHCTPHPYET 3HAHHMS BCEX pa3/elioB HM3ydaeMOM
IUCLUIUIMHBL cozepkaHue Oa30BbIX MOHATUH W (yHIAMEHTAIbHBIX HpoOjeM; NpuoOpen HeoOXOoauMble
YMEHHUSI W HaBBIKM, OCBOWJI BOIPOCHI MPAKTUYECKOTO NPUMEHEHHs IOJNyYCHHBIX 3HAHWWA, HE JOMYCTHII
(dakTHUecKux OIIMOOK HpHU OTBETE, JOCTATOYHO IIOCIEJOBATEIbHO M JIOTUYHO H3JIaraeT TEeOpeTHUYECKUl
MaTepual, IOMycKas JIMIIb HEe3HAYUTEIbHbIE HAPYIICHHs IOCIEI0BATEIBHOCTH H3JIOKEHHUS U HEKOTOpHIC
HETOYHOCTU. TakuM 00pa3oM, TaHHAs OLIEHKA BBICTABIISETCS 3a MPaBUIbHBINA, HO HEJOCTATOYHO MOJIHBIA OTBET.

Onenka «YpaoBineTBopuTenbHO» (3 0Oayia) — 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 CYLUIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH M HE BCEr/a IOoCJeN0BaTeslIeH, JOMYILIEHbI
OLIMOKU ¥ HETOYHOCTH.

Onenka «HeynosnerBoputenbHo» (0 0amioB) — BBICTAaBISETCS B TOM Ccllyyae, KOTJa CTYICHT
JIEeMOHCTPHUPYET (PparMeHTapHbIC 3HAHHS OCHOBHBIX PAa3/IEIOB MPOTPaMMBbl H3y4aeMOro Kypca: ero 0a30BBIX
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, JOMYILIEHBI TPyOble ONIMOKH U HE3HAHNWE TEPMHUHOJIOIMH, OTKA3
OTBEYATh Ha JIOTIOJHHUTEIFHBIC BOMPOCHI, 3HAHWE KOTOPHIX HEOOXOIUMO JUIS TOJYYSHHS ITOJIOKUTEIbHON
OLIEHKH.
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