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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS UCIUIIIMHEI SBISETCS (YOPMUPOBAHNE KOMIIETCHINH, IIO3BOJISIONINX PEIIaTh HH)KCHEPHBIC 3aJa4l B
npoeccCuOHaTbHOM Aes-TEIbHOCTH C UCTIONb30BAHUEM 3HAHUS IIEKTPOTEXHUYECKUX 3aKOHOB, aHA-THM3a U CHHTE3a
SNEKTPUYECKUX LeTIeH, 0cOOCHHOCTEH (PyHKIIMOHUPOBAHNS KOMIIOHEHTOB CHCTEM 00CCIICUCHNUS IBU)KCHUSI TIOE3/I0B.

1.2 | 3agaun 0OCBOEHUS JUCHUIIIMHBI: OBIAJIETh TEOPETHUECKIMU 3HAHUAMHU IO YCTPONCTBY, IPUHLHUITY PabOThl, METOAM
pacdeTa, KOHCTPYHPOBAHHIO, YCIOBHAM JKCILTyaTallK 3JIEKTPHYECKUX MAIIUH U CUCTEM DIIEKTPOIPHBO/IA; OBIAJETh
IIPAaKTHYECKUMH HABBIKAMH 110 HaJla IKe, SKCILTyaTalllH, aHAJN3Y PaOOThI, IPOBEICHUIO SKCIIEPUMEHTAIBHBIX
HCCIEeI0BaHUM U UCTIBITAHUH yKa3aHHBIX YCTPOMCTB.

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

Hukn (pa3men) OIL: | b1.0.28

3. KOMIETEHIIMU OB VYAIOIIETOCSl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHBI
(MOJLY.1sT)

OIIK-4 Crioco0eH BBITIONHSATE IPOSKTHPOBAHKE M PACUET TPAHCIIOPTHBIX 00BEKTOB B COOTBETCTBHH C TPEOOBaHUAMHI HOPMATHBHBIX
JIOKyMEHTOB

OIIK-4.5 IlpumMeHseT METOAbl MHKEHEPHBIX PACUETOB IIPHU IPOEKTUPOBAHUY JIEMEHTOB U YCTPOMCTB AIEKTPUUECKUX MAIIUH

B pe3yabTaTe ocBOEHUsI AMCUUIIIMHBI (MOAYJIs1) 00Y4YAIOIMIUIACS T0JKEH

3.1 |3naTh:

3.1.1 | BUABI SNEKTPHUECKAX MAIIMH U UX TPUHIIMIT ACHCTBHS.

3.2 | Ymerh:

3.2.1 AHAJIM3UPOBATh MEXaHUYCCKUE U pa6otme XapaKTCPUCTUKH DJICKTPUUICCKUX MaIllnH.

3.3 | Bragers:

3.3.1 | ocHOBamMHu aHanKM3a NEKTPUIESCKUX MAIIHH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3gesioB ¥ TeM /BU/L 3aHATUSI/ Cemectp | Yacos | IIpumeuanue
3aHATHA / Kype

Paznea 1. BBenenne

1.1 PazBuTHE AIIEKTPOIHEPTETUKH 1 3HAYCHHE AIIEKTPUYECKUX MAIIUH 1 5 1
TpaHC(HOPMATOPOB B DIIEKTPOIHEPTETUIESCKOM TIpOIecce U Ha
JKEeNE3HOAOPOKHOM TpaHcmopTe. Kimaccuukarust sIeKTpuuecKuX MaIivH.
OnpezeneHue MOHATUS MEKTpopruBoa. VicTopust pa3BUTHs AJIEKTPOIPUBOIA U
€ro POJIb B COBPEMEHHOM TPOM3BOJICTBE U JKEJIE3HOJJOPOKHOM TPAHCIIOPTE.
OO61m11e BOIIPOCHI AIEKTPOMEXaHNUECKOTo TpeodpazoBanust sHepruu. [lorepu
mourHocty u KI1JI anexrpuueckux MamuH. HarpeBanue u oxyaxaeHue
UIEKTPUYECKUX MalIKH. JlonycTuMBble TeMIIEpaTyphl HarpeBa U KIacchl
m3onsin. CrocoOb! oxnaxaenus. /JIex/

Pasgen 2. Tpancdopmaropbl

2.1 Tpanchopmaropsl. OCHOBHBIE OIPENIEICHHS 1 IEMEHTHI KOHCTPYKLIIH 5 2
TparcdopmaTopos. Teopust padodero npouecca ogHO(PA3HOTO TpaHChOpMaTOpa
IIPU XOJIOCTOM XOJI€ ¥ Harpy3ke. YpaBHEHHs MeKTpoaskynux cwi (OC) u
marauToaBmwxkymux cui (MZC) tpanchopmaropa. /Jlex/

2.2 [puBeneHHsIi TpancopmaTop, GopMyIIbl MPUBEICHHUS, CXEMBI 3aMEILCHUS 5 2
IIpUBEAEHHOr0 TpaHchopmaropa. OnpeneneHre napaMeTpoB CXEMbI 3aMEICHUS
13 OMBITOB XOJOCTOT0 X0/a M KOPOTKOro 3aMbIkaHus. [ToTepu MomtHOCTH U
kxoadunuent nonesnoro aerctaus (KI1/I). BekropHas quarpamMmma TOKOB U
HaIpsDKCHUH TIPU aKTHBHO-MH/IyKTHBHOM Harpyske. BHenHss xapakrepucTrka
TpanchopmaTopa. /JIex/

23 MarHuTHBIE CHCTEMBI, CXEMBI M TPYIIIBI COSANHEHUSI 00MOTOK TpeX(a3HBIX 5 2
TpaHchopmaTopos. [TapannensHas pabora TpexdaszHbIX TpaHCHOPMATOPOB
(cxeMa BKIIIOYEHHUS], YCIOBHS BKIIOUEHHUS, pacpeielleHHe Harpy3Ku).
ABToTpaHchopmaTopsl. Cxema BKIFOUCHUST 00MOTOK, 0COOCHHOCTb
XapaxTepucTHK. /JIex/

24 OmpeneneHne OCHOBHBIX ITapaMeTPOB M XapaKTEPUCTHK OAHO(a3HOro 5 3 IIpaxruueckas
TpancdopmaTopa. /J1ad/ MOATOTOBKA

2.5 Pacuet mapameTpoB Tpanchopmaropa (D/IC, Tok, koddduiueHT 5 4 [Tpakruueckas
TpaHcdopmarmu u T. 1.). [locTpoeHne BeKTOpHBIX quarpamMM. OnpeneneHne TTOATOTOBKA

noreps u KITJI Tparchopmaropa. Pacuet mapamerpos TparnchopMaTopoB mpu
napajuiesIbHoM peskume padotsl. /Ip/




2.6

W3ydeHne MaTepraioB UCIIONb3YEMbIX IPH U3TOTOBJICHHE TPAHC(HOPMATOPOB.
Mapku CTalli U BUIBI U30MISLMH [UIACTHH. THIIBI 0OMOTOK U BU/IbI H30JISIHU B
Tpancgopmatope. /Cp/

2.7

Bri6op Trma u pacyer oomorox BH n HH MomubIX cHoBBIX
TpaHchopmaTopos. /Cp/

2.8

Pacuer motepb KOPOTKOTO 3aMbIKAHHSI U HAIIPSKEHUSI KOPOTKOTO 3aMbIKAHUSI
MOIIHBIX CHJIOBBIX TpaHchopmaropos. /Cp/

Pa3aen 3. MamuHbI MOCTOSIHHOTO TOKA

3.1

ITpuHINT PabOTHI ANEKTPUUSCKIX MAIINH. MaIIuHBI TOCTOSHHOTO TOKA.
YeTpoiicTBO OCHOBHBIX 3JIEMEHTOB KOHCTPYKLMH MAILIHH ITOCTOSHHOTO TOKA.
CaoiicTBa koyutekropa. OOMOTKH SIKOPSI MAIINH IIOCTOSTHHOTO TOKa (TICTIIEBBIE,
BOJTHOBEIE, CMETIIAHHBIC), IPUHIIAI UX 00pa30BaHMUS, OCHOBHEIE pacUeTHEIC
cooTHoeHus. BeiBox ypaBaenus 3/1C, HHIyKTUpyeMOH B 0OMOTKax

sixopst. /JTex/

32

MaruuTHas IIenb AMEKTPUUECKUX MAIIMH MOCTOSHHOIO TOKA IIPU XOIOCTOM XOJ€e
1 Harpy3ke. MarauTHas XapakTepHCTHKA MAIIUHEL, KO3 (GHUITNEHT HACHIIICHUS.
Peaxmus sixopst. Bimstane peakunu sxopst Ha 3/]C MaIIuHbI 1 HAIPSDKCHNE
MEXy CMEXHBIMU KOJUIEKTOPHBIMU IIacTuHamMu. CrocoObl 60pbOBI ¢ peakiuei
skopst. CyIHOCTb Ipoliecca KOMMYTAINH, CIIOCOObI ee yimydmenus. /Jlex/

33

I'eneparops! mocTossHHOTO TOKa. Kitaccudukanus reHepaTopoB 1o crocody
B030ykneHI. OCHOBHBIE XapaKTCPHUCTUKN TCHEPATOPOB C PA3THIHBIMU
criocobamu Bo30y>kaeHust. [Ipouecc u ycnoBus caMoBO30YKIE€HUs TeHEPATOPOB
¢ caMOBO30yX/ileHneM. YpaBHeHHe paBHOBecHs HanpspkeHus 1 D/1C sikopHOit
[eTH. YpaBHEHHE MOMEHTOB. [IpHHIMIT 00paTHMOCTH 3IEKTPHYECCKIX

maruH. /Jlex/

34

JlBUraTenu MOCTOSIHHOTO TOKA. DIICKTPOMArHUTHBIII MOMEHT U YPaBHCHHE
MOMEHTOB. DJIEKTPOMEXaHHYECKHIE, MEXAaHHIECKHE M PaO0UYHe XapaKTePUCTHKI
JBHUTATENICH pa3augHOro crnocoba Bo30OyxaeHus. O0IacTH MIPUMEHCHHUS
JBUTATENEH ¢ pa3IMYHBIMU crioco0aMu Bo3OykaeHus. /JIex/

3.5

HUccnenoBanue ['TIT ¢ HezaBUCHUMBIM BO30YyxneHueM. /J1ab/

IIpaxruueckas
HOATOTOBKA

3.6

HccnenoBanue reHeparopa IMOCTOSHHOIO TOKA NapajlIeIbHOrO
B030OYxneHwus. /J1ad/

[Ipakrtrnueckas
TIOATOTOBKA

3.7

HccrnenoBanne nBUTATENS IOCTOSIHHOTO TOKA TTAPAIUIEIHHOTO
BO30Yx)neHwus. /J1ab/

IIpaxrnueckas
TIOJATOTOBKA

3.8

PacueT 1 moctpoeHne cxem SKOPHBIX OOMOTOK MAIIMH MOCTOSIHHOTO ToKa. /I1p/

[Ipakruueckas
HOArOTOBKA

3.9

Pacder xapakTepHCTHK MAIIMH ITOCTOSHHOT'O TOKa B PEXXKUME TeHepaTopa u
nsurareis. [ToctpoeHne MexaHNYECKUX XapakTepucTHK. /TIp/

[Ipakruueckas
MOJTrOTOBKA

Paznen 4. MamuHbI MNEPEMEHHOI0 TOKa

4.1

Kraccudukanus MalmH nepeMeHHoro Toka. OCHOBHBIC HJIEMEHTHI
koHCTpyKunH. TpeGoBanus, npeabsIBIsieMbIe K 00MoTKaM ctatopa. MJIC
onHo(a3HOH U Tpex(asHoi o6MoTok. BrBox dopmynst D/IC oO6MoTOK cTaTopa.
ACHHXPOHHBIE U CHHXPOHHBIE MalMHbI. KOHCTPYKIUMS 1 IPUHIMIT JEHCTBUS.
OOpa3oBaHKe BPAIIAIOLIErOCsl MArHUTHOTO OIS, IPHHIMN AeicTBus. /JIex/

4.2

OmpeneneHne MexaHn4eckol xapakrepuctuky n = f(M), n = f(Rf) Tpexdasznoro
acHHXpOHHOro ABuraTerss. OnpeneneHne pabodnx XapaKTepUCTHK Tpex(azHOro
AJl. /J1a6/

[Ipakruueckas
MOJTrOTOBKA

43

Pacyer mycKoOBBIX peocTaToB s 3aIlycka ABUTATEIs MOCTOSHHOTO U
IepeMeHHOro Toka. [locTpoeHre MexaHHIecKuX XapakrepucTuk. /I1p/

[Ipakrtrnueckas
MO OTOBKA

44

V3y4eHne IPUHIAIIOB TIOCTPOCHHUS MEKTPUIECKUX CXEM yIPaBIICHAS
MAaIIMHAMH IOCTOSHHOTO U IIEPEMEHHOr0 ToKa. CTPYKTYpHBII CHHTE3 THIIOBBIX
0a30BbIX cucTeM ynpasienus. /[Ip/

[Ipakruueckas
MOJrOTOBKA

Paznen 5. CamocTosiTesibHAs padoTa

5.1

IMoxroroka k nekiusim /Cp/

52

IMoaroroska k maGopaTopHbIM paboram /Cp/

16

53

IoxroroBka k nmpakTHYecKuM 3aHATHIM /Cp/

16

54

Brmonaenne Kypcosoit pabotsl. Tema: "[IpoekTupoBaHue CHIIOBOrO
TpaHchopMaTopa ¢ MacIIHbIM oxJaxaeHuem" /Cp/

35

IIpaxruueckas
MOATOTOBKA




Paznen 6. KoHTaKkTHBIE Yachl HA aTrecranuo

6.1 3ayer ¢ onenkor /KD/ 5 0,15

6.2 KP/KA/ 5 1

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHHS IIPOMEXKYTOYHOH aTTECTAllMH OOYJAIOMINXCSl MPUBEICHEI B MIPHUIOKECHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOopMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUM, KDUTEPUU UX OLICHUBAHUS,
pacmpeereHre 0auToB IO BUAAM TEKYIIEro KOHTPOJIS pa3padaThIBAIOTCS MPEIOAaBaTelIeM JUCIUILIHHEI C YIETOM €€ CIICIU(DUKA 1
JIOBOZIATCS IO CBEJICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpenojaBaTeleM JUCHUIUIMHBI (MOYIsl) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. st pUKCHpoBaHHS PE3yIbTATOB TEKYIIETO KOHTPOIIS MOXET HCIIOIB30BATHCS
3UOC.

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

6.1. PexomeHnayemas iureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBsue Wznarensc O11. anmpec
TBO, TOJI

JI1.1 | Komsmos U. 1. Dnexrpudyeckue MamuHbl B 2 T. Tom 1: YueOHHK A7 BY30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

JI1.2 | Komsos U. I1. Dnexrpudeckue MamuHbl B 2 T. Tom 2: YueOHHK A7 BY30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

6.1.2. lonoHUTeJbHAA JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI2.1 |Kucenes B. 1., DEKTPOTEXHUKA U dJIEKTpOoHUKa B 3 T. Tom 2. Mocksa: | https://urait.ru/bcode/45
Kysnenos 2. B., DNEeKTPOMarHUTHBIE YCTPOWCTBA U DJIEKTPUIECKUE MAIIUHBIL: IOpaiir,
Komnsuios A. 1., YaeOHUK U MIPAKTUKyM JUIS 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 [ ITaketr 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 JKEIE3HOJOPOKHOMY TPAHCHIOPTY rocyJapcTB-ydacTHUKOB CoapykecTBa - Www.sovetgt.ru

6.2.2.3 | baza nanabix O0beIMHEHUST TPOU3BOIUTENEH KETE3HOTOPOKHON TEXHUKH - WWW.OPZL.Tu




6.2.2.4

ba3a nannpix HekoMmmepueckoro napTHepCTBa IPOU3BOAUTEINEH U IOJIb30BATENEH JKEJIE3HOJOPOKHOIO IOABUKHOIO
coctaBa «O0beTUHEHUE BarOHOCTPOUTEICH»-WWW.OVST.1f

6.2.2.5

baza nanneix Pocctannapra — https://www.gost.ru/portal/gost/

6.2.2.6

Baza mannsx ['ocymapcTBeHHBIX cTaHAApTOB: http://gostexpert.ru/

6.2.2.7

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

6.2.2.8

I/IH(i)OpMaHI/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

6.2.2.9

HudopmarmonHo-mpaBoBoit moptai ['apasT http://www.garant.ru

6.2.2.1

WudopmarronHo cripaBouHas cuctema KoncyneTanT mtoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJISA)

7.1

YueOHbIe ayIUTOPUH JUTS IPOBEACHNUS 3aHATHH JICKIMOHHOTO THIIA, YKOMIIJIEKTOBaHHbIE CIICIUAaIN3UPOBAHHON MeOEIbIo
1 TEXHUYECKIMH CPECTBAMH O0yIEHHS: MyIbTUMEIHIHOE 000pyIOBaHHE JUIS TIPEIOCTABICHHS yaeOHOH HH(opMarmn
OOMBIIION ayIUTOPHUHU H/MIIN 3BYKOYCHIIMBAIOIIEe 000pyI0oBaHHE (CTAI[OHAPHOE MK IEPEHOCHOE).

7.2

VYaeOHBIE ayTNTOPHH IS IPOBEICHHS 3aHATHIH CEMIHAPCKOTO THIIA, TPYNIIOBBIX W HHAWBUIYAIBHBIX KOHCYIBTAIUH,
TEKyIIEero KOHTPOJIS U MIPOMEKYTOUHOH aTTeCTalllH, yKOMILUIEKTOBAaHHbIE CIICIIUAIN3UPOBAHHON MEOENbIO H
TEXHUYECKHIMH CPEJICTBAMH O0y4EHHUS: MyJIbTHMEIMHHOE 000py/I0BaHE H/UITH 3BYKOYCHIIMBAIOLEe 000py/I0BaHUE
(cTanmoHapHOE WM TIEPEHOCHOE).

7.3

JlaGopartopun, OCHaIIEHHbIE CHEIHAIBHBIM JIA00PaTOPHBIM 000pYIOBaHHEM: y4eOHO-1a00paTOPHBII KOMILIEKC
“DEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKH, MYJIbTUMETPBL.

7.4

[omenieHust a1 KypCOBOTO IPOSKTHPOBAHNS / BBIOIIHEHHUS KYPCOBBIX pabO0T, YKOMIUIEKTOBaHHBIE CIICIIHATN3HPOBAHHON
MeOeIbI0 M TEXHHUECKUMH CPEICTBAMH 00yJIeHHs (CTallMOHAPHBIMHU HMIIH TIEPEHOCHBIMH).

7.5

IomenieHus A1 CaMOCTOSTENBEHOM PabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOH C BOSMOKHOCTBIO TTOIKITIOUCHUS K
ceru "MHTepHET" 1 00ECHIEUeHHEM TOCTYIIA B HIIEKTPOHHYIO HH(OPMAIOHHO-00Pa30BaTENBHYIO CpEely YHUBEPCUTETA.

7.6

[Momentenust 111 XpaHeHUs ¥ PO(QUITAKTHUECKOTO OOCTY>KUBAHUS YIeOHOTO 000PYIOBAHNSI.




[Tpunoxenue
K paboueli mporpaMMe AUCHUITITUHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI MIPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUIIJIMHE (MOJYJIIO)

DIEKTPUUECKHUE MAIITUHBI

(Haumenosanue oucyuniIunsl (MOOyis)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

23.05.05 CucremMsl obecrieueHrss IBUKEHUS TI0E310B

(K00 u HaumeHoBaHUe)

HanpasnenHocTs (pohuiib )/crieruain3anus

«TCJ'ICKOMMVHI/IKaHI/IOHHBIC CHUCTCMBI U CCTH KCIICZHOAOPOXHOI'O TPAHCIIOPTAa»

(HaumenosaHnue)



Coneprxanue

IlosacHuTennLHAaA 3amucka.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MaTepuaibl JUIsl OLEHKHU 3HAHUM, YMEHUMN, HAaBBIKOB U (HJIHN)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauuecke MaTepualbl, ONPEAEISIONIUE MPOLETyPy U KPUTEPUU OLICHUBAHUS CHOPMHUPOBAHHOCTH
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIUH.



1. llosicHuTEILHAA 3aNIHCKA

Heﬂb HpOMe)KYTO‘-IHOf/’I aTTeCTallUl — OLCHUBAHUC IMPOMCKYTOYHBIX W OKOHYATCIIbHBIX PE3YJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®dopMBbl TPOMEKYTOUHOW ATTECTAIMH: 3a4eT ¢ OLUeHKON (ouHast popMma - 5 cemectp), KypcoBas padora (
o4Has popma - 5 cemectp).

[lepeuens komMneTeHINA, GOPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIUTUIUHBI

Kon n nanmMeHoBaHMe KOMIIETEHITUN Kon unaukaropa n1ocTux’eHus: KOMIETCHIIMH
OIIK-4: CrnocoOeH BBITIOJIHATH MPOSKTUPOBAHUE U OIIK-4.5: npuMeHsieT MEeTOAbl MHKEHEPHBIX
pacdeT TPaHCIOPTHBIX OOBEKTOB B COOTBETCTBUU C pacyeToB MpHU MPOCKTUPOBAHUH IJIEMEHTOB U
TpeOOBaHUSMU HOPMATHUBHBIX TIOKYMEHTOB YCTPOMCTB 3JEKTPUUECKUX MAIIUH

Pe?;yJII)TaTI)I O6yq€HH$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIAaHUPYCMbIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Kon u HaumeHoBaHue Pe3ynbTaTel 00yueHus o AUCHUILTUHE OrneHouHbIe MaTepUaIbI
WH/INKATOpa TOCTHUKECHUS (cemectp 5)
KOMIIETEHIINH

OIIK-4.5: npumensier | OOyyvaronuiicss 3HaeT: BUIbl 3ekTpuueckux | Bompocsr (Ne 1 - Ne 10)

METO/IbI WHXCHEPHBIX | MAIIMH U UX NPUHIIMI JEHCTBUSL.

pacyeToB npu | OOyuarouiics YMEET: aHayin3upoBaTh | 3agaHus (Ne 1 - Ne 8)

MIPOEKTUPOBAHUH MEXaHU4YeCKue U padoune XapaKTepUCTHKHU

JJIEMEHTOB M YCTPOMCTB | JIGKTPUICCKUX MAIIIHH.

3ICKTPUYCCKUX MAIllMH OOyuaromumiicss Biageer: ocHoBamMu aHanu3a | 3amaHus (Ne 9 - No 14)
AIIEKTPUYECKUX MAIIIHH.

[TpomesxyTouHas arTectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 cieayromux Gopm:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TECTOBBIX BOIPOCOB, 33]1a4 U IPAKTUUECKUX 3aaHHIi;
2) BemonHenwue 3ananuit B OOC YHuBepcurera.



2. TunoBbIe! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPUAJIBI /Il OLEHKH 3HAHMIA, yMEHMIi, HABBLIKOB U
(n1M) onbITa AEATEJLHOCTH, XaPAKTePU3YIIIUX YPOBeHb C()OPMUPOBAHHOCTH KOMIIEeTeHIN I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNS) [IJIS OLIeHKH 3HAHMEBOr0 00pPa30BaTeJIbHOI0
pe3yJibTarTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kox v HanmeHOBaHME WHANKATOpa O0pa3oBaTeNbHBIN pE3yNbTaT
JOCTHXXCHHS KOMIICTCHIINH
OIIK-4.5: npuMensier | OOyJaronmiics 3HAeT: BUABI AJIEKTPUYECKUX MAaIIMH M HMX [PUHLUI
METOJIBI WH)KCHEPHBIX | ICHCTBUSL.
pacdeToB pu

MIPOEKTUPOBAHUH IJIEMEHTOB
U YCTPOMCTB JIEKTPUUECKHUX
MaIIlH

Ipumepur sonpocos/3adanuii

1. I[To KakuM OCHOBHBIM KPHTEPHAM KIaCCU(DHIIMPYIOT TPaHCPOPMATOPHI:

a) konuuecTBY (a3; 0) cmocoOy oXJak/eHus; B) Marepuany OOMOTOYHOTO MPOBOJA; T') MaTepHany
MarHMTOIPOBO/IA; 1) TI0 3JIEMEHTaM KOHCTPYKIIHH

2. Ucnonp3ys, Kakyio (opMyIIy MOXKHO ONpeaeauTh KodhUuueHT TpaHchopmMaiim:

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

3. [To kakuM ipubOOpaM ClieyeT CHUMATh BHEIITHIOK XapaKTEPUCTUKY TeHEPaTOpa MOCTOSHHOTO TOKa?

%5@

a) As 1 Vr; 0) Au 1 Ag; B) Autt Vi T) Ag, Vi, As
4. Ykazatb perynupoBouHyto xapaktepuctuky ['TIT ¢ mapamiensHbiM Bo30yx1eHueEM: (5)

A /‘12

£ =

5. CKONBKO Map MOJIOCOB MMEET CTaTOpHAs OOMOTKAa aCHHXPOHHOTO ABUTATENs] U KaKHUM CKOJbKEHHUEM
oOJazaeT MalmHa, eCiIu POTop Bpamaercs ¢ yactoror 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. Ormpenenute BeTMUMHY TOKa Xosoctoro xoma (%) TtpexdazHoro TpaHchopMaTopa HMEIOIIETo
cienyromue napametpsl: Sy = 50 kBA, Ugy = 0,4 kB; Uy = 0,127 kB, I/Y — 5, lo = 1,042 A. (2,5)

! TIpuBouarcsa TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NPEJHA3HAYEHHBbIE I NPOBEAEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEIYp KOJIUYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C Y4€TOM pa3BUTHS HayKd, oOpa3oBaHUs, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHCHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIIUXCS YHUBEPCUTETA
HECYT 3aBenyromuii kKaeapoil u mpenoaaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



7. VYKa3aTh XapaKTEpPHCTHKY XOJOCTOIO XOJa IBHTaTelsl IOCTOSHHOTO TOKa C IIOCIEIOBATELHBIM
BO30YykIeHHeM: (HET IPaBUIILHOTO)
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 BPAIICHHUS SIKOPS YBEIHUYUTHLCS; B) TOK SKOPS
YBEJIMUUTKCS; T) TOK SIKOPS YMEHBIIIUTHLCS; 1) TOK OOMOTKH BO30YKICHUSI YMEHBIITUTCS;
€) TOK OOMOTKH BO30OYX/ICHHS YBEIIUYUTHCS.
+ i

R,

OB

9. Kakas TOYka Ha MEXaHHYECKOW XapaKTEPHCTHKE COOTBETCTBYET PEKUMY «HAEATBHOIO XOJIOCTOIO
xoma»? (b)

10. B kakyro cropoHy Oy/eT HampaBiieHa pe3yJbTHPYIONIas CUiia Ui MOMEHTa BPEMEHH YKa3aHHOTO Ha
pucyHke? ()
el




2.2 TunoBble 321aHUS VISl OLIEHKH HABBIKOBOI0 00pa30BaTeJIbHOIO pe3yJibTaTa

[TpoBepsiembIii 00pa3zoBaTEILHBIN pPe3yIbTaT

Kox n HanmeHoBaHME OO0pa3oBaTenbHBINH Pe3yIbTaT
WHIHMKATOpa TOCTHKCHHS
KOMIIETCHIIUH

OIIK-4.5: npumMensier OOyuaromuiics yMeeT: aHaIM3UpOBATh MEXaHUUECKUE U paboune
METO/bl HHKCHEPHBIX XApPaKTEPUCTUKH IEKTPHUUECKUX MAILIUH.

pacueToB npu
IIPOEKTUPOBAHUU
3JIEMEHTOB U YCTPOUCTB
IEKTPUUECKUX MAIIUH

Ipumepol 3a0anuil

3amaga. 1. Omgnodaszueii tpanchopmatop OMI-25/10-Y1 (VXJI) [4] paboTaer Kak MOHMKAIOIIHIA.
[Tonw3ysick manHbIME mactopta (tabm. 1). Heobxomumo ompenenuts: koddduiment tpancopmarmu K;
HOMHUHAJIbHBIE TOKM TMEPBUYHON |jy ¥ BTOpHUYHOU |2y OOMOTOK; HaAmpsHKEHHWE BTOPUYHOM OOMOTKH IpH
Harpy3ke paBHoH 50 % or HOMUHaIBHOM U cos@2 = 0,8 (Harpy3ka akKTHUBHO-WHAYKTHUBHAs); KOOQPHUIIUECHT
nosiesnoro aevictBust (KIT/I) mpu cosgz = 0,9 u Harpyske paBHoit 75 % oT HOMuHaNBHOH; TofgoBoi KII/I,
€CIIU C TIOJHOU Harpy3koii nmpu cos@z = 0,8 Tpancdopmarop padortaet 7000 yac.

Tabnuya 1
Tun Tpancdopmaropa Sy, KBA | Uy, 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 TtpaHchopmaropa. Onpenenurs:
HOMHHAJIBHBIE TOKH TepBUYHOHN |1y W BropmuHOU |2y 00MOTOK; TOK X. X. lo; KO3(h(HUIMEHT MOITHOCTH X. X.
COS(Mo; HaIpshKeHHE Ux U KOA(P@UIIMEHT MOIIHOCTU COSPx K. 3.; CONPOTUBIIEHHE K. 3. Zx U €ro aKTUBHYIO Ik U
PEAKTUBHYIO Xx COCTaBJISIIOLIME; HOMHUHAJIBHOE W3MEHEHWE HamnpshKeHus npu copoce Harpy3ku AUy mpu
K03 GHLIMEHTe MOLIHOCTH Harpys3ku TpaHchopmaropa cosgz = 0,8 (xapakrep Harpy3ku — HHIYKTHBHBIN).
Coenunenne 0oMoTok Tpanchopmaropa Y/Y—0.

Tabnuya 2
Tun TpancdopmaTopa Su, KBA | Uiy, kB | U2y, 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 BO30YXIEHUS C HOMHHAIbHBIM
HanpspkeHueM Uy = 230 B u HoMHHanbHOM ckopocTh BpamieHust Ny = 1500 o6/MuH nMeer Ha sIKOpe
IIPOCTYIO BOJIHOBYIO 0OMOTKY, cocrosiyto u3 N = 100 npoBogHHKOB. UnciI0 M0I0COB TeHepaTopa 2p = 4,
COINPOTHBIIEHUE OOMOTOK B LN sAKops npu paboueit temmnepatype Xr = 0,175 OM, mETKH YrojbHO-
rpadutoBbie AUy = 2 B, 0cHOBHO# MarHuTHEIH motok @ = 4,8-1072 B6, unciio nap napaiiebHbIX BeTBei a
= 1. Tpebyerca omnpenenuTh i HOMHHAJIBHOTO pexuma pabotsl reHepatopa: IAC skopst Eu.u, TOK
Harpy3k# |y (pa3MarHMYMBAIOIIUM BIHMSHUEM PEaKIUH SIKOpsS HpeHeOpeub), MOJIe3HYI0 MOIIHOCTh Pr,
9JIEKTPOMArHUTHYIO MOITHOCTD Psy M 3JIEKTPOMArHUTHBIA MOMEHT My

3amaya 4. I'TIT mapamiensHOro BO30OYKIEHHS MMEET HOMHHAIBHBIE NaHHbIe: MolHOCTh Py = 10 kBT,
HanpspkeHue nutanusa Uy = 230 B, ckopocts Bpamenus Ny = 1450 006/MuH, cONpoTUBIEHHE OOMOTOK B
LenH SKOps, MpUBEACHHOE K paboueil Temmneparype, Xra = 0,3 Owm, mageHue HANpsDKEHUS B LIETOYHOM
KoHTakTe maphl metok AUy = 2 B, comporuBnenue nenu oOMOTKH BO30yxaeHus Iy = 150 Owm, KIIJI B
HOMHUHAJIBHOM peXxuMe N = 86,5 %. TpeOyercs onpenenuts Tok reneparopa lu, TOK B Lenu Bo30YKICHHS
ls, TOk B 1ienu Kopst la.u, DAC Kk0pst Equ, DIEKTPOMArHUTHYIO MOIIHOCTD Poy, SIEKTPOMAarHUTHBI MOMEHT
TP HOMUHAJIBHOHN Harpy3ke My, MOITHOCTh IPUBOAHOIO ABUTATENS Ply.

3amaua 5. [IIIT mocnenoBarensHOTO BO30YKAeHUs padoTaeT oT cetu HanpsbkeHuem Uy = 220 B. M3BecTHBI
HomuHanbHble KIIJI nx = 82 %, Bpamatomuit MoMeHT My = 78 H'M M ero HOMuHanbHas CKOpPOCTb
BpamieHuss Ny = 1030 o6/MuH, a TaKke COMPOTHUBJICHHS OOMOTKH sikops XI = 0,5 OM u 0OMOTKH
B0o30yx1eHus Rs = 0,4 Om. TpeOyercs omnpeneiauTb HOMUHAIBHYIO MOIIHOCTh Ha Bally JIBUTATeNs Poy,
COOTBETCTBYIOIYIO MOTPEOISIEMYIO MOIIHOCTh M3 CETH MOIIHOCTh Py, HOMUHAIbHBIA TOK ABUratTesns |y,
potuBo-2/IC Ey M 37I€KTPOMAarHUTHYIO MOIIHOCTb Psy, CyMMapHbIE IOTEPU MOILHOCTH B JIBUraTelle IPU
HOMHMHAJIbHOM Harpys3Kke, CONPOTHUBIIEHHE IYCKOBOIO PeocTaTa, IpU KOTOPOM ITyCKOBOM TOK IpPEBBIIIAET
TOK HOMHMHAJIbHBIA B 1Ba pasza, T. €. K, =1_/1_ =2.




3amaua 6. JAIIT mapamiensHOro BO30OYXACHUS UMEET CIENYIONIMEe JaHHbIC: HOMHHAIBHAS MOIIHOCTh Py =
25 xBr, nanpsoxkenune nutanus Uy = 440 B, HomMuHambHas CKOpOCTh BpamieHuss Ny = 1500 o6/muH,
COMPOTHUBIIEHHE 0OMOTOK B 1ienu sikopst X = 0,15 Owm, compoTuBieHre menu Bo3OyxacHus I = 88 Owm,
MaJCHUE HAMPSOHKCHHs B MIETOYHOM KoHTakTe 1meTok AUy = 2 B. Tpebyercs ompenenuTs moTpedIIsseMblii
JBUTATEJIEM TOK B PEXHMME HOMMHAIBLHOM Harpy3ku |y, compoTuBiieHHE IMyCKOBOro peocrtata Rpp, mpu
KOTOPOM Ha4aJbHBIN MTyCKOBOM TOK B IIEMU SKOPS ABUraTels Obl1 Obl paBeH 2,5, HaUaIbHBIN MyCKOBOM
MOMEHT My, CKOPOCTh BpalleHus No U TOK lo B pexume X. X., HOMUHAJIbHOE U3MEHEHUE CKOPOCTH BpaIICHUS
SKOPsI IBUTATEIIS IpU cOpoce Harpy3Kku. BimsiHueM peakuuu sskops npeHedpeys.

3amaua 7. Tpexdasubiit AJl paboraer ot cetu HampsbkeHuem 660 B mpu coenuHeHMHM 0OMOTOK cTaropa
«3Be3noi». [Ipm HOMMHANBHOW Harpy3ke OH MOTpeOisieT W3 ceTH MomHocTh P1 = 16,7 kBt npu
kod(durmente momuoctu CoSp1 = 0,87. Cxopocts BparmieHus Ny = 1470 06/mun. TpeOyeTcs onpeaenuThb
KIIJ| nBurarens mMa, €ciM MarHutHele norepu Py = 265 Br, a mexanuueckue norepu Puex = 123 Br.
AxTuBHOE compoTuBieHue (a3pl 0OMOTKH cTatopa 120 = 0,8 OM, U KJlacc HarpeBOCTOMKOCTU H3OJISIUH
neurarens F (pabouas Temnepartypa Opas =115 °C).

3amaua 8. Tpexdazapii A/l cepun AO2 nmeeT crieayromye nacnopTHeie nanube: Py = 40 xBt, Uiy = 380 B,
liw = 105 A, nu = 85 %, cxema coenuHeHns: 0OMOTOK — A. TpeOyercs: onpenenuTh BeInIuHy COSQ1 IBUTATEIIS,
710 KaKoro 3HAYEHHUS! YMEHBIIUTCSI TOK CETU TOCIe YIIydlleHus: Koddduimenta MOIHOCTH 10 cosPiy = 1 mpu
MOMOIIIM KOHIEHCATOPOB; KAKYI0 €MKOCTh JIOJDKEH UMETh KOH/IEHCATOP; KaKyl0 PEaKTHBHYIO MOITHOCTh OyIyT
KOMIIEHCHPOBATh KOHJICHCATOPBI.

OIIK-4.5: npuMensier | OOyJaromuiics BIaIeeT: OCHOBAMU aHAIIN3a MICKTPUICCKUX MaIIIHH.
METO/IbI WH)KEHEPHBIX

pacyeToB npu

MPOEKTUPOBAHUU

JJIEMEHTOB U YCTPOWCTB
IEKTPUYECKUX MALIVH

Ipumepol 3a0anuil

3amanue 9. Mcnonb3ys 3JIEKTPUUECKYIO CXEMY, MPEICTABIICHHYIO Ha pUC. 1, HE0OX0AUMO:
— MIPOBECTH OTIBIT XOJIOCTOTO X0O/1a;

— ONPEENIUTh TOK X0JIOCTOTO XO/a P HanpskeHue nutaHus 165 B.

1W2 2W2
IW1 T3 2WI

1W2 2W2

3amanue 10. Mconb3yst SIEKTPUUYECKYIO CXEMY, MPECTABICHHYIO Ha PHC. 2, HEOOXO0IUMO:
— IIPOBECTH OIBIT KOPOTKOI'O 3aMbIKaHUS;

— ONpEeNIUTh NOTEPH B MEIU NpU TOKe B mepBUYHON 0OMOTKE 0,515
IWI1 T2 2W1

1W2 2W2
1W1 T3 2W1

1W2 2W2




3amanue 11. Mcnonb3yst SIEKTPUUYECKYIO CXEMY, MPECTaBICHHYIO Ha pHC. 3, HEOOXOIUMO:

— MPOBECTH UCCIIeIOBaHKE OHO(DA3HOTO TpaHC(hopMaTopa Mo Harpy3Koii;

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

IW1 T2 2W1

1W2 2W2
1W1 T3 2W1

1W2 2W2

3ananue 12. Mcnonb3yst 3IEKTPUUECKYIO CXeMY, IPEICTABICHHYIO Ha puc. 4, HEOOXOAUMO:

— IIPOU3BECTHU IyCK ABUTATEJIs IOCTOSHHOTO TOKA IIPU OIPAaHUYEHUE TOKA B SIKOPHOM LIEIH;

— OIpEeJIeJIUTh C KaKOW 4acTOTON OyAeT BpallaThCs sIKOPh JABUraTesIs IpH TOKe B sikope paBHbIM 0,45 A.
Hanpspoxkenne nutanust npuHATH paBHbIM 220 B.

[ 506.11
e ®
| | P4

Puc. 4

3anganue 13. Mcnonb3yst 2IEKTPHUECKYIO CXeMY, TPEICTABICHHYIO Ha pHC. 5, HEOOXOAMMO:

— IPOU3BECTU NPSIMOM MYCK ABUTATENs] MEPEMEHHOI0 TOKa, KOTOPBIH BBICTYNAET B KAaueCTBE MCTOYHUKA
MEXaHMYECKOM dHEPIuu AJIs TeHepaTopa OCTOSHHOIO TOKa,

— MPOMU3BECTH CHATHE BOCXOSAIICH METIN TUCTEPE3N3a U ONpeneauTh kakoe 3HaueHue JJ1C Oyner
BbIJIaBaTh F€HEPATOpP NOCTOSIHHOTO TOKa MPH BEJTMYUHE ToKa BO30yxkaeHus pasHoro 0,16 A.

3amanne 14. Mcnonb3yst SIEKTPUUECKYIO CXEMY, MPECTAaBICHHYIO Ha pHC. 6, HEOOXO0IUMO:

— IIPOU3BECTH NPSMOM ITyCK JABUTaTeNsl IEPEMEHHOIO TOKa;

— OMPEJENIUTh C KaKOM 4acTOTOH BpalieHus OyAeT BpallaThCs pOTOp ABUTaTENs IEPEMEHHOIO TOKA MPU
BEJIMYMHE TOKA B SKOPHOM Lienu reneparopa noctosiHHoro Toka 0,3 A. HampspkeHust B 0OMOTKe
BO30Y>KIeHUs NpuHATH paBHoe 200 B.
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2.3. IlepeueHp BOMPOCOB JIJIsl TOATOTOBKU O00YUYAIOMINUXCS K MPOMEKYTOYHOM aTTeCTalluu

Bomnpoch! 1151 TOATOTOBKY K 3a4€Ty € OIEHKOM
1. Ponp u 3HaueHHE DSJCKTPUUYECKUX MAIIMH U TPaHC(HOPMATOPOB HA HKEIE3HOJOPOKHOM TpPAHCIOPTE.
Knaccudukanus snexTpudeckux MamuH. VICTOpUsT M NEpCHEeKTUBBl PAa3BUTHUSA IEKTPUUYECKUX MAIUH U
TpaHc(hopMaTopoB.
2. Tpancdopmaropsl: Ki1accU(pHUKaIMsl, KOHCTPYKTUBHbIE 3JIEMEHThI, IPUHIUI JAEHCTBHSI, OCHOBHBIE PEKUMBI
pabotbl. YpaBueHus snekTpoasukymux cux (31C) n marauroasmwkynmx cui (MZIC) Tpancdopmaropa.
3. IlpuBeneHne napamMeTpoB BTOPUYHON OOMOTKHM K MapamerpaM HepBUYHONH oOMOTKH. CXxeMbl 3aMellieHus
MIPUBEICHHOTO TpaHchopMaTopa.
4. OnplTHOE ONpejeieHHE NapaMeTpoB CXEMbl 3aMellleHHs TpaHcdopmaTopa (OMBIT XOJOCTOrO XoJa H
KOPOTKOI'O 3aMbIKaHUS).
5. BekropHble auarpammbl TpaHcpopmaropa NpU aKTUBHO-MHIYKTHMBHOM M AKTUBHO-€MKOCTHOW Harpyske
Tpanchopmaropa. BHemHss XapakTeprcTuka Tpancopmaropa.
6. MarHuTHbIE CUCTEMBI, CXEMBI M IPYIIIbI COEIUMHEHHUsI 0OOMOTOK TpeX(a3HbIX TpaHCPOPMATOPOB.
7. TlapamnenbHass pabota TpexdasHbIX TpaHCPOPMATOPOB (CXEMa BKIIOUCHHS, YCIIOBHS BKJIIOYEHUS,
pacrpenienienue Harpy3ku). @a3supoBka TpaHC(HOPMATOPOB.
8. PerymupoBanme HampspkeHuss B TpaHcopmaTope (HEOOXOTUMOCTH  PETYIMPOBAHHS, CIOCOOBI
peryaupoBaHus).
9. [Torepu MomntHOCTH B TpaHC(hOpMaTOpe U ero Kod)PHUIMEHT MOJIE3HOTO JICHCTBUS.
10. TpancdopmaTops! cielUaIbHOI0 Ha3HaYeHUs (KOHCTPYKIMS, IPUHIUI JeHCTBUS, HA3HAYCHHUE).
11. DnemeHTBl KOHCTPYKIMU MalIMHBI OCTOSIHHOIO TOKa. IIpuHUMI paOoThl MalMHBI OCTOSIHHOIO TOKA B
IEHEPATOPHOM U JIBUTATEIbHOM pexnMax. OOMOTKHU SKOps MallMH MTOCTOSIHHOTO TOKa (IeTJeBasi, BOJIHOBas,
CMEIIaHHas1), IPUHLIUI UX 00pa30BaHUs, OCHOBHBIE PACYETHBIE COOTHOIICHUS.
12. MaruuTHas 1enb MallMH TOCTOSHHOIO TOKa IPU XOJOCTOM XOJ€ M IMOJ Harpy3koi. MarHuTHas
XapaKTepUCTHKA MAIIUHbI, K03 dunment naceimenns. Puzndeckuid cMbIca peakuus skops. CriocoOsr 60pbObI
C peakIuen SKops.
13. CymHocTh mpomecca KOMMYTAalliMl B MallMHAX MOCTOSHHOTO TOKa, KJiIacCH(UKAIUS KOMMYTAIlUH W
CIOCOOBI €€ YIIyUlIeHHUS.
14. Knaccuduxanusi reHepaTopoB MOCTOSIHHOTO TOKa MO crnoco0y Bo30ykJeHusi. OCHOBHbIE COOTHOILECHUS U
XapaKTepUCTUKH reHepaTtopoB. [Ipolecc u yciaoBus caMOBO30YXKJEHHS I€HEpaTOpoOB C CaMOBO30YKICHHUEM.
VYpaBHeHue paBHoBecHus HampsbkeHuss u OJIC sxopHOM Lienu reHepaTopa MOCTOSHHOTO TOKA. YpaBHEHHE
MOMEHTOB B T'€HEpaTOpeE.
15. IIpunumn paGoTHl ABUTATENs TMOCTOSHHOIO TOKa. BwIBOA (opMynbl 3JI€KTPOMarHUTHOIO MOMEHTa U
ypaBHEHHE MOMEHTOB B JBHUraTene. DJIEKTPOMEXaHHMYECKHE, MEXaHWYeCKHe U pabodue XapaKTepUCTHKH
JIBUTATEeJeH MOCTOSHHOIO TOKA C apaJuIeIbHbIM, IOCIEA0BATEIbHBIM U CMEILIAHHBIM BO30YK/IEHUEM.
16. PaGora aBuratesns MOCTOSIHHOTO TOKA B PeXXHME TOPMOXKEHUS (TUIBI TOPMO3HBIX PEKUMOB, MEXaHUYECKHE
XapaKTEPUCTHUKH).
17. Tlyck pBurateneil MOCTOSHHOIO ToKa (IMPUYMHBI HEKEJNATEIBHOCTU MPSIMOro IyCKa, CIOCOOBI IMycKa,
ITyCKOBBIE XapaKTEPUCTUKH JIBUTATEINEN ).
18. PerynmupoBaHue 4YacTOTHl BpaIlEHUS JBHUraTteiel MOCTOSIHHOTO ToOKa (CHocoObl peryaupoBaHMs,
MEXaHUYECKNE XapaKTEPUCTUKH, FTIEKTPUUECKUE CXEMBI).
19. Knaccudukaiuss MaligH MepeMEeHHOro TOKa, UX KpaTkas XapakrepucTuka. OCHOBHbIE OOIIME 3JIE€MEHTHI
KOHCTPYKLIMM CHUHXPOHHBIX M aCHMHXPOHHBIX MamuH. [IpuHnmnm oOpa3oBaHHMsS BpaILIAIOMIETOCs] MAarHUTHOTO
noJisi. OCHOBHBIE CIIOCOOBI M3MEHEHHSI YTIIOBOM CKOPOCTH BPALLEHHUS TOJISL.
20. TpeGoBanwmsi, MpeaBIBIIEMbIE K OOMOTKaM CTaTOpa MAIlldH IMEPEMEHHOTO TOKa. MarHUTOABIKYIIIHE CHITBI
onHoda3HoM U Tpex(ha3zHOit 0OMOTOK.
21. AcuHXpOHHBbIe 1BUTATENU (0OCOOEHHOCTH KOHCTPYKIUH, IPUHIIUI AEUCTBUS, CKOJIbKEHHE).
22. IlpuBeneHue pabouero mpolecca acCMHXPOHHOTO ABHraTenss K pabouyemy Ipoleccy TpaHchopmaTopa
(X0JIOCTOM XOJ, PEKUM KOPOTKOTO 3aMbIKaHUSI U peXUM Harpysku). T- u I'-oOpasHble cxeMmbl 3aMelIeHUs
ACMHXPOHHOT'O IBUTaTEs.
23. DNeKTpOMAarHUTHBIA MOMEHT M €ro 3aBHCHMOCTh OT CKOJBKeHHs. Pabounme W MexaHWYecKas
XapaKTePUCTUKH ACUHXPOHHOT'O IBUTaTeJsl.
24. TTyckoBbIe XapaKTEePUCTHKH aCHHXPOHHOTO aBHratesst. CriocoOs! mycKa.
25. Crioco0bl pery1upoBaHus yIiIOBOH CKOPOCTH aCHHXPOHHBIX JIBUTaTeNeil U X CpaBHUTEIbHAs! OIICHKA.
26. ITpunIun paboThl CHHXPOHHOTO TeHepaTopa U CHHXPOHHOTO JABUTATEIIS.



27. XapaKTepUCTHKH CHHXPOHHBIX T€HEPATOPOB IIPH aBTOHOMHOM Pab0Te M Pa3IMYHBIX XapaKTepax Harpy3Ku.
28. [NapannenbHas paboTa CHHXPOHHBIX T€HEPaTOPOB.

VY4eOHBIM IIaHOM TNpeAyCcMOTpeHa KypcoBas pabora. KypcoBas pabGoTa BBIIONHSETCS MO TEME —
«[IpoexTupoBaHKE CHUIOBOTO TpaHCPOpMATOpa C MACISHBIM OXJaxaAeHUeM». Llenbro KypcoBod paboOThI
ABISICTCA TPUOOpETEHNE CTYACHTAMH HABBIKOB KOHCTPYKTHUBHOIO, 3JEKTPHYECKOTO W TEIUIOBOTO PACYETOB
CHJIOBOTO MOIIHOTO TpaHcopMaTopa M O3HAKOMJICHHE C YCIOBHSIMH OJKCIUTyaTallid TpaHc(hopMaTopoB
JAHHOTO THUTIA.

Juist pacyera KypcoBOW pabOThI HCIIONIB3YIOTCS CISIYIOIINE UCXOIHBIC JaHHbIC. TUI TpaHChopMaTopa —
TM-160/10; momnocTs Tpanchopmaropa Sy = 160 kB-A; HOMHHANbHBIC JUHEHHBIC HANPSIKEHUS OOMOTOK
Bbicokoro HampspkeHus (BH) Ugy = 10 kB u Hm3koro Hanpspkenus (HH) U.. = 0,66 xB; nanpsbkenue
KOPOTKOT0 3aMbIKaHus (K. 3.) Ux = 3,8 %; Tok xosocroro xoxaa (X. X.), lo = 3,2 %; moTepu MOLIHOCTH K. 3. Py =
2,8 xBT; motepu MomtHocTH X. X. Px = 0,62 kBT; MaTepuan oOMOTOK — Meb; BUJI TIepektoueHus oomorok PITH
(perynupoBaHue HaNpsHKCHUST OTBETBICHUI 0€3 BO30YKICHHUS U TI0J HAPSHKEHHEM COOTBETCTBEHHO); CXeMa U
rpy1ma coeiuHeHus o0OMoToK — Y/Y — 0.

[To yka3aHHBIM HMCXOIHBIM JAaHHBIM TpeOyeTcsi: paccuMTaTh CHUIIOBOWM Tpex(asHblii TpaHchopmaTop ¢
MAaCIISTHBIM OXJIQXKJICHHEM; BBIIOJIHUTh YEPTEX pacCUMTAaHHOTO TpaHcdopmaropa. B mporpammy pacuera
BXOJIUT: BBIOOp KOHCTPYKLIMH MAarHUTHOW CHUCTEMBI M KOHCTPYKLMHU TJIABHOM M30JISILIMH; PacdeT OOMOTOK
BBICOKOTO W HHM3KOTO HAINPSHKCHUH; ONpeesicHHEe MapaMeTpOB KOPOTKOTO 3aMBIKAHHUS; PAacyeT MarHUTHOM
CHCTEMBI, OTIPENIEICHNEe MOTEPh M TOKa XOJOCTOrO XOAa; ompezeneHne Kod(h(UIeHTa moje3Horo IeiCTBUS;
BBINIOJIHEHUE TEIUIOBOTO pacueTa M pacdera OXJIAJUTEIbHONH CHCTEMBI, OIPEICIICHHE MAacC aKTUBHBIX
MaTepHaJioB U TpaHCHOPMATOpA B LIETOM.

KoHTpobpHBIE BOPOCH! 711 TOATOTOBKH K 3aIIUTEe KYpPCOBOW pabOTHI
1. Knaccuduxkarus TpancopMaTopoB IO OCHOBHBIM ITPU3HAKAM.
2. Ha3oBuTe OCHOBHBIE MapKH SJCKTPOTEXHUYECKHX CTasiei, KOTOpPbIE HCIOJIB3YIOT IS W3TOTOBIICHHS
MarHUTOIIPOBOJIOB CUJIOBBIX TpaHC(HOPMATOPOB.
3. Kakue marepuansl IPUMEHSIOT B Ka4€CTBE 0OMOTOYHOTO MPOBOJIA VISl CHIIOBBIX TPaHC(HOPMATOPOB?
4. TlosicHuTe reoMeTpuvecKue pa3Mepbl OOMOTOYHBIX IMPOBOJOB KPYIJIOrO U MPSMOYTOJBHOIO CEUEHHs ¢
YYETOM U3O0JISAIUH.
5. U3 kakux MaTepuaJioB BBIIOJHIIOTCS MEXKCIOeBas H30JALUS OOMOTOK, H3OJSAILHMOHHBIE LIHMIHHIPSI,
IIPECCYIOLINE KOJIbIA U MPOKIIAJKU, APYTUE U30JIUPYIOLINE KOHCTPYKIUH?
6. Kakue pa3sHOBHJHOCTH MarHMUTHBIX CHCTEM BCTpEUarOTCs B TpaHCPOpMATOpax U KaKOBO MX YCTPOHUCTBO?
[TopsmoK yKIIQAKH JTUCTOB CTAIN MIMXTOBAHHBIX MAarHUTOIIPOBOIOB TpeX(a3HBIX TpaHC(HOPMaTOPOB.
7. ®opma IUIACTHH M HOPSIOK IIMXTOBKM MarHUTONPOBOJA U3 XOJOJHOKaTaHOM crtanu. [losicHuTe mpuHIUN
CTBIKOBOTO COEJIMHEHHUSI CTEPKHEN U sIpM Tpex(da3zHOro TpaHchopMaropa.
8. Kakue mMepsl IpUHUMAIOTCS AJIs1 YMEHbILIEHUS] MArHUTHBIX NTOT€Ph B MAarHUTOINIPOBOIE?
9. Kakue BHIBI OOMOTOK NMPHUMEHSIOT Ui TpaHchopMmaTopoB? B KakuxX ciaydasx BBIOJHSIOT BUHTOBBIE H
HenpepbiBHbIE 0OMOTKU? VX ocHOBHble OTiIM4MsA? UYTO Takoe TPAHCHIO3UIMS IPOBOJAOB B BUHTOBBIX H
HENPEPBIBHBIX KaTYLIEUHbIX OOMOTKaX?
10. Ha xakue 3HaueHHs HApsHKEHUs U TOKa (JIMHeHHbIe WK (a3Hble) MPOU3BOJAUTCS pacyeT TpaHchopmaropa?
B KkakoM COOTHOUICHWHM HAaxXOJATCS HOMHUHAIbHBIE M (a3Hble mapaMeTpsl (HANPSDKEHUS W TOKH) TIPH
COEZIMHEHUHN 0OMOTOK IO CXE€MaM «3BE€3]1a» U «TPEyTrOoJbHUK»?
11. HazoBute ocCHOBHBIE pa3Mepbl TpaHnchopmaropa. Kak onu onpenenstores?
12. Kax Bnusier k03¢ (UIMEeHT  Ha TeOMEeTpHUECKUE pa3Mepsl TpaHc(hopMaTopa U, 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 KpHUTEpHIO BBIOMpPAIOTCSA TOJIIMHA M BHJ MEXKCIOECBOH H3OJALMH B IMIMHIPUYECKHX
MHOTOCITOHHBIX 00MOTKax? Kak KOHCTPYKTHBHO BBHIMIONHSIOTCS paJHajbHble OXJAKIAIOIMINE KaHAIbl B
BUHTOBBIX M HEMIPEPBIBHBIX KATYIIEYHBIX OOMOTKaX?
16. Kakue motepu B TpancopMaTope Ha3bIBAIOTCS MOTEPSMH KOPOTKOTO 3aMbIKaHUsA? UeM 00yCIIOBICHBI 3TH
norepu? IlosicHuTe Gpu3nueckuii cMbIca 100aBOUHBIX MOTEPh KOPOTKOT'O 3aMbIKaHUA. B 4yem cocTout meToauka
ux pacuera?
17. Kak BnusieT INIOTHOCTh TOKa B 0OMOTKAxX Ha MOTEpU KOPOTKOro 3aMbikaHua? Kak BAMSIOT reoMeTpudeckue
pa3mMepbl 0OOMOTOK Ha BEJIMUYMHY HaNpsKEHUsI KOPOTKOTO 3aMbIKaHU?



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

19. Kakue Mepbl TO3BOJISIOT YBETUYUTH MEXAHHYECKYIO TIPOYHOCTh 0OMOTOK TpaHchopmarTopa?

20. [TosicHUTE YyCTPOWCTBO CUMMETPHYHON MAarHUTHON CUCTEMBI TPEXCTEP)KHEBOTO MarHUTOIIPOBO/A.

21. B yeM COCTOMT METOJIMKa pacyera MOTEPh XOJOCTOr0 XOJa U aKTUBHOM COCTAaBJISIOIICH TOKAa XOJIOCTOTO
xona? IlosicHuTe MeTOIMKY pacdyeTa HaMarHWYMBAIOUIEH MOIIHOCTM W PEAaKTUBHOM COCTaBIISIOIIEH TOKa
XO0JIOCTOTO XO0/1a.

22. Kak BiusieT BEJIMYMHA MAarHUTHOM MHAYKIMH Ha MOTEPH XOJOCTOro xoja? 3aBHCAT JIM MOTEPU XOJIOCTOTO
X0J1a OT MapKH CTaJIH U TOJIIMHBI JIUCTOB CTAIN?

23. Kak mpoucxXomuT OXJaxaeHue OOMOTOK M MarHuTorpoBojaa Tpanchopmartopa? HazoBute OCHOBHBIE
CUCTEMBbl OXJIAXIEHUss MU oxapakrepusyiite ux. [loscHuTe MeETOOUKY pacueTa OXJIaJUTEIbHOW CHUCTEMBI
MAaCJISTHBIX TPaHC(POPMATOPOB.

24. Kak otpasurcs Ha padoTe TpaHchopmaTopa HU3Kas (BBICOKas) INIOTHOCTH Toka? Kakue Mepbl HE0OX0AMMO
IIPUMEHMTD U1 €€ HOpMaJIn3aluu?

25. KakoBa metonuka HaMmoTKu mpoBoga oomotrkn BH u HH npu pacnonokennn ux Ha omHoM crepxHe? C
KaKOH IIEeJIbI0 MPUMEHSIOT TaKOE PacHoIokKeHne?

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

27. Tloyemy B MaciSHbBIX TpaHcopmaTopax AOCTATOYHOW H3OJSAIHEH OOMOTOYHBIX MPOBOJOB SBISETCS
OyMakHast H30JISIUs?

28. HazoBuTe THUIIBI OAaKOB CHUJIOBBIX MACISHBIX TPaHC(HOPMATOPOB.

29. Kakuie cxeMbl peryJIMpOBaHUs HAPSHKCHUS IPUMEHSIOT B CHIIOBBIX TpaHc(hopMmaTopax?

30. Kakue ocHOBHBIE THUIMBI MepeKIrovareneil i peryiaupoBaHusi Hampsbkenus c¢ [IBB mpumenstorcs B
CWJIOBBIX TpaHc(hopMaropax?

31. YcrpoiicTBo U HazHadyeHHE paciuupuTens. Ha3oBUTe OCHOBHBIE THUIIBI HABECHBIX PAHATOPOB U MOSICHUTE
UX YCTPOMCTBO.

3. MeTtoauueckue MaTepHualibl, ONpeeolne IpoLeaypy U KpUTEPUH OLEHUBAHUS COPMUPOBAHHOCTH
KOMIIETEHIIMH IPU IPOBEIEHUH ITPOMEXYTOUHOM aTTecTallu

3ayer ¢ OLEHKOW MO JUCHUIUIMHE MPOBOAUTCS B YCTHOH ¢opme. buneTsl 1uis npuema 3auera JOKHBI
OBITH YTBEPXACHBI (MM TIEPEYTBEPXKICHBI) 3aBeayronuM kadeapon. KomuyecTBo OMIIETOB JTOKHO OBITH
OIIPEEIIEHO C Y4YE€TOM KOJMYECTBA CTYJEHTOB B TPYMIAX, II€ IPOBOAMUTCA 3a4ET C OLEHKOM, IIIOC IISTh
OouseToB aonongHUTENbHO. K 3aueTy ¢ OIeHKOM AOImycKaroTcsi 0Oydaroliuecs, BBIIOJHHUBIINE CIIEAYIOLINE
TpeOOBaHUA: ClaHHas KypcoBas paboTa Ha TOJOXKHUTEIbHYIO OLEHKY, BBIOJHEHHbIE W OTYUTAaHHbBIE
nabopatopHble paOOThI, HAIMYME MHUCBMEHHOTO OTYETa MO MPAKTUYECKUM U JIabopaTOpHbIM 3aHsATHsAM. Ha
MOJITOTOBKY K OTBETY O OUJIeTy oOydatoemycs 1aetcs 45 MUHYT.

buner nns npruema 3a4eta COCTOUT U3 TPEX BOIIPOCOB:

1. TecToBbIE BOIIPOCHI.

2. Pemenue 3anauu.

3. BelnosiHEHNE NPaKTUYECKOTO 3a/1aHu.

[To uToram BHITIOJIHEHUS 3aJJaHUI OMIIeTa MPOBOAUTCS coOeceoBaHuE.

[Ipu mpoBeneHHe TECTHPOBAHUS OOYYAIOUIMMCS BBIIAETCS 3aJaHHE, COCTOAIIEe M3 JECSITH BOIPOCOB,
OTPaXAIOIIUX OCHOBHOW TEOPETHUYECKHI MarepHall ¢ TpeOyeMbIM KOJIMYECTBOM BApUAHTOB OTBETOB. T€CTHI
MOCTPOEHBI TAKUM 00pa3oM, UTO MPHU UX BBIMOJIHEHUH HEOOXOIMMO HaiTH Tpebyemoe omnpenenenue, popmyiy,
TOYKY Ha MEXaHMYECKOH XapaKTepUCTHKE WM caMy rpaduueckyro 3aBUCUMOCTb. [Ipu »3TOM 3amaHust MOTyT
BKJIIOYATh B ce0s1 BOIPOCHI, B KOTOPHIX HEOOXOMMO HAWTH KaK MPABUIIbHBINA TaK M OIIMOOYHBIH OTBET.

K 3ammre KypcoBoil paOoThl MOMycKarOTCsi OOy4arolUecs, BBHIOJHUBIIMNE B MOJIHOM 00bEeMe pacyer
TpaHchopMaTopa, ¢ BBHINOJHEHHBIM [0 pe3yjbTaTaM pacueTa rpaduueckuMm marepuaioM. [lepen 3ammToit
MOSICHUTENbHAS 3amlKcKka JOJDKHA OBITh claHa MpernojaBaTellio JJis MPOBEPKH, MO pe3ysbTaTaM KOTOpO
JieNaeTcss OTMETKA Ha TUTYJIBHOM JIUCTE O JIOMYCKe K 3aIlUTe KypcoBOil paboThl. B ciyyae Hanmuuus ommbok
npernojaBaTesb AeaeT OTMETKY Ha TUTYJBHOM JIMCTE C KPaTKUM YKa3aHHEM 3aMeuaHud U peKOMEHAAlUH Mo
UX YCTpaHEHHIO. 3aluTa KypcoBOW pabOThI MPOXOAMT B YCTHOH (opme B BHJE coOeceoBaHUS B JIMYHON
O0ecene c¢ oOyuaroummcs. [lpu 3amuTe KypcoBOoM pabOThl PEKOMEHIYeTCs MCHOJIb30BaTh BOIPOCHI,
NPUBEJCHHbIE B METOJMUYECKUX YyKa3zaHUSAX WM pabodeid mporpamme. OOyuarommiics Opu OTBETE Ha



MOCTaBJIEHHBIE BONPOCHI JOJKEH YETKO (OpPMYJIUpPOBAaTH CBOM OTBET C MOAPOOHBIM TMOSICHEHUEM H
UCTOJIb30BaHUEM I'Pa(hUKOB, SCKU30B MIIM MATEMATUYECKHX 3aBUCHMOCTEH.

Jlns naydmero OCBOEHMsI Marepuana, IOJYyYEHHOTO Ha JIEKIMOHHBIX M IPAKTHYECKUX 3aHATHIX,
00yJaromuMcsl TpeasaraeTcsi MpOU3BOIUTh MOAPOOHBIN aHATU3 U pa300p KOHKPETHBIX MPOU3BOACTBEHHBIX
CUTyallui, TJje MOTYT OBbITh HCIOJb30BaHbl AJIEKTPUUYECKUE MAIIUHBI CO cxemMamH ympasieHus. Ilocne uero
BbIPAa00TaTh TEXHUYECKU TPAMOTHOE PEIICHHE.

KPUTEPUM ®OPMMPOBAHNS OLIEHOK ITO 3AIIUTE KYPCOBOI PABOTHI

Onenky «OtriamuHO» (5 OayioB) — MOJMYydYalOT OOYYAroIIUECs, CaMOCTOSTEIbHO BBITOJHUBIIUE |
oopMuBIIEE KYpCOBYIO pabOTy B COOTBETCTBHM C NPEABABISEMBIMH TPEOOBAHUSAMH, B KOTOPOH OTpa’KeHBI
BCE HEOOXOIMMBIE Pe3yJIbTAaThl IPOBEICHHBIX pacyeToOB 0€3 aprudMeTHUUECKUX OIHMOOK, c/IeJaHbl 0000IIaoIe
BBIBOJIbI, & TAK)KE TPAMOTHO OTBETHUBIIIME HAa BCE BCTPEUHBIE BOIIPOCHI MIPEIO1aBaTeIsl.

Onenky «Xopomo» (4 Oamia) — TNONy4alOT OOYyYArOIIMECs, CaMOCTOSTEIbHO BBIMOJHUBIIAE |
oopMuBIIEE KYPCOBYIO PabOTy B COOTBETCTBUU C NMPEIBSBIIEMBIMU TPEOOBAHUSAMH, B KOTOPOM OTPa’KE€HBI
BCE HEOOXOIMMBIC PE3yJbTaThl MPOBEACHHBIX PAcyeTOB, CIeNaHbl 00OOIIaronme BhIBOABL [Ipu 3TOM mpH
OTBETaxX Ha BOMPOCHI IperojaBaTeliss 00yJaromuiicss JomycTuil He Ooyiee ofHOM rpyOoii OomMOKH WK JIBYX
HErpyOBIX OIIHOOK.

Onenky «Y JOBIETBOPUTEIBHO» (3 0aia) — Moy94aroT 00ydJaronIfuecs, CaMOCTOSTEIHHO BBITIOJHUBIINE U
oopMuBIIHE KYpCOBYIO PabOTy B COOTBETCTBUHU C NMPEIBSIBIIEMBIMU TPEOOBAHUSMH, B KOTOPOM OTPa’KEHBI
BCE HEOOXOIMMBIE Pe3yJbTAaThl MPOBEACHHBIX PAcyeToOB, cAellaHbl 0OoOImaronme BeIBOABL. [Ipu 3TOM mpH
OTBETaX Ha BOIPOCHI MPEMOAABATENsI OOYYAIOUIUICS JOMYCTHII JBE-TPU TpyOble ONIMOKKA WM YEThIPE
HerpyObIX OIINOOK.

Onenky «HeynoBnerBoputensno» (0 0anioB) — cTaBUTCS 32 KYpCOBYIO paboOTy, €CIM YHUCIO OMIMOOK U
HE/I0YETOB MPEBBICHIIO HOPMY JUUISI OLIEHKH «YyIOBJIETBOPUTEIHHO», THO0 paboTa BHIMOIHEHA 00YYarOIIUMCs He
CaMOCTOSITEIILHO.

Buapl ommbox:

- rpyOBbIe: HEYMEHHE celiaTh 0000IArOIINE BHIBOJIBI, OTCYTCTBUE 3HAHUN METOJIUK PACUYETOB.

- HerpyOble: HETOYHOCTH B BBIBO/IAX, OMIMOKU B TIOCTPOCHUHU CXEM M TpaduKOB, HapylIeHUE TPeOOBaHUIA
oopMIIeHHS.

KPUTEPUN ®OPMHPOBAHU OLIEHOK 10O BBITIOJTHEHUIO TECTOBBIX 3AJIAHUN

Onenky «Otmuuno» (5 0amioB) — MOMY4YalOT CTYACHTHl C TMPABHJIBHBIM KOJIMYECTBOM OTBETOB Ha
tecToBble Bonpockl — 100 — 90% oT ob1iero 00bEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

Onenky «Xopoto» (4 6amia) — Moay4daroT CTYJCHTHI C TPAaBUILHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 89 — 70% ot o61iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

OreHKy «Y IOBIIETBOPUTENHHOY (3 0aiyia) — MOJy4yaroT CTYACHTHI C MPABHJIBHBIM KOJUYECTBOM OTBETOB
Ha TecToBble BONpockl — 69 — 40% o1 o0miero 00bEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

Ouenky «HeynoBnerBopurensHo» (0 0anaoB) — MOMy4arOT CTYIEHTHI C MPAaBUIBHBIM KOJIUYECTBOM
OTBETOB Ha TECTOBbIE BOIPOCH! — MeHee 39% oT 00111ero 00bEMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

KPUTEPMN ©OPMHNPOBAHIM OLIEHOK I10 BBIITOJIHEHWIO PEIIEHMA 3ATAUYN

OneHKy «3ayTeHO» — MOJy4aroT OO0ydYaroIMecs, CaMOCTOSITEIbHO BBIINOJHUBIINE U O(QOPMUBIIME
PELIECHHYIO 33]]auy B COOTBETCTBUHU C MPEABABISIEMbIMH TPEOOBAHUSAMH, a TAKXKe TPAMOTHO OTBETHUBIIINE HA BCE
BCTpPEUHBbIE BONPOCHI IMpernojaBaTess. B MpencTaBIeHHOM pEIIEHHH OTpPakeHbl OBITh OTpPa)XKeHbl BCE
HE0O0XO/IMMBIE PE3yJIbTaThl NMPOBEJCHHBIX pacdeToB 0e3 apupMEeTHYecKHX OLIMOOK, ClielaHbl 06olmaromue
BBIBOJIBI.

O1eHKY «HE3aYTeHO» — MOIYy4aloT 00ydarolrecs, eClii 3aja4ya He pelleHa, WK pellieHa HeMPaBUIbHO, a
o0y4JaroIuicss He cyMell OTBETUTh Ha BOIIPOCH! NPEMNOAABATENS IO PEIICHUIO 3a/1a4M, WU MPEICTABICHHOE
pelleHre He COOTBETCTBYET TPEOOBaHMUAM (COJACPKHUT OMIMOKH, B TOM YHCIE MO OPOPMIIEHHUIO, OTCYTCTBYIOT
BBIBO/IbI).

KPUTEPUH ®OPMHPOBAHUMS OIIEHOK I10 BBITIOJTHEHUIO ITPAKTUYECKUX 3AJAHUIA
OLeHKYy «3auTeHO» — IMONy4yaroT oOydJaromuecs, o0JajaonMe 3HAHUSAMH O pekuMax padoThbl
ANEKTPUYECKUX MAIIMH U CIOCOOHBIE HUAECHTU(GHUIIMPOBATH 3TU PEKUMBI, UMEIOIINE HABbIKM B HCIIOIb30BAaHUU
KOHTPOJIbHO-U3MEPUTENFHON ~amnmaparypbl M CHOCOOHBIE NPUMEHUTh WX JUISI M3MEPEHHs MapaMeTpoB
JIEKTPUUYECKUX MAILUH, TPABUIILHO BBINOJIHUBIINE BCE HEOOXOAMMBIE U3MEPEHNUS U IOTIOTHUTEIIbHBIE PACUEThI



[IpH MPOBEJACHUN HATYPHBIX HCCICIOBAHMM, CIeIaBIINEe 000OIIAIOIINE BBHIBOAB HAa OCHOBAHUHU MPOBEICHHBIX
3aMepOoB.

OIIEHKY «HE3auTCHO» - IOJIydaloT OOydaroIiuecs, He O0JaJaoliie 3HAHWSIMH O PEKUMax pPabOoThI
BHCKTpI/IquKI/IX MalllnuH, HEC CHOCO6HBI€ ux HﬂCHTH(pHHHpOBaTB, HC CHOCOGHBIG C IMOMOIIBIO KOHTpOJ'IBHO-
M3MEPHUTENIBHOM anmaparypsl ONpeAeIUuTh HapaMeTPhl SJIEKTPUUESCKUX MAIlKH, IPOBECTH UX aHAIM3 U CAejIaTh
0000IIIaI0II1E BHEIBOIEI.

KPUTEPUN ®OPMHPOBAHUS OIIEHOK I10 3AUYETY C OLIEHKOM

Onenka «OtinyHo» (5 OaJuIoB) — CTYIEHT JEMOHCTPUPYET 3HAHME BCEX pas3ZesioB M3ydaeMoil
JIMCLUUIUIMHBL: CoJiepKaHue 0a30BbIX MOHATHH U (yHIaMEHTAIbHBIX TPOOJIeM; YMEHUE H3JaraTh IPOrpaMMHBIH
MaTepual ¢ JAEMOHCTpaluedl KOHKPEeTHBIX mpuMepoB. CBOOOJHOE BIIAQJCHUE MAaTEpUAIIOM JOJKHO
XapaKTepU30BaThCs JIOTHYECKOH SICHOCTHIO M YETKUM BHJICHHEM IyTeH NMPUMEHEHHs MOITY4YEeHHBIX 3HAHUH B
IIPAKTUYECKOH 1eATEIIbHOCTH, YMEHUEM CBSI3aTh MaTepHall C JPYTUMH OTPACIIIMU 3HAHMSL.

Onenka «Xopomo» (4 Oamra) — CTYIOEHT JEMOHCTPHPYET 3HAaHUS BCEX pa3felioB HM3y4aeMOu
IUCLUIUIMHBL cozepkaHhe O0a30oBbIX MOHATHH W (yHIAMEHTAlbHBIX HpoOJeM; NpHoOpen HeoOXOoAUMBbIe
YMEHHST W HaBBIKM, OCBOWJI BOIPOCHI MPAKTUYECKOrO NPUMEHEHHS IIOJyYEeHHBIX 3HAHWUH, HE JIOIYCTHII
(dakTHUecKux OIMOOK IpHU OTBETE, JIOCTATOYHO IIOCJIENOBATEIIbHO M JIOTMYHO H3JaraeT TeOpeTUYEeCKUM
MaTepual, IOMycKas JIMIIb HEe3HAYUTEIbHbIE HApyIICHHsS IOCIEI0BATEIBHOCTH H3JIOKEHHS U HEKOTOpHIC
HeTOYHOCTU. TakuM 00pa3oM, TaHHAs OLIEHKA BHICTABIISETCS 3a PaBUJIbHBINA, HO HEJOCTaTOYHO MOJIHBIN OTBET.

Onenka «YgoierBoputrenbHo» (3 Oamna) — CTyAEHT JAEMOHCTPUPYET 3HAHUWE OCHOBHBIX pa3JIelioB
IporpaMMbl M3y4aeMoro Kypca: ero 0a30BbIX MOHATHH M (QYyHIAaMEHTaJbHBIX MpobiaeM. OnHako 3HaHUE
OCHOBHBIX INPOOJIEM Kypca HE MOJIKPEIUISIOTCS KOHKPETHBIMH MPAKTUYECKUMHU NpPUMEpaMH, HE TOJHOCTBHIO
packphiTa CYLUIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMUEH M HE BCErja IOCIEIOBATENIEH, JOIMYLICHBI
OLIMOKU ¥ HETOYHOCTH.

Onenka «HeynoBnerBoputensHo» (0 0ayuioB) — BBICTAaBISETCS B TOM Cllydyae, KOIJa CTYIEHT
JIEeMOHCTPHUPYET (pparMeHTapHbIC 3HAHHS OCHOBHBIX PAa3JIEIOB MPOTPaMMBbl M3y4aeMOTo Kypca: ero 0a3oBbBIX
HNOHATUH M (yHJAMEHTalbHbIX MpolieM. Y 3K3aMeHyeMoro ciabo BbIpaXeHa CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIWTHYECKOMY MBIIIICHUIO, HWMEIOTCS 3aTPyJAHEHHUS B HW3JIOKCHHHM Marepuaia,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS M HAaBBIKH, JOMYILEHb! I'pyOble OIMOKH U HE3HAHWE TEPMUHOJIOTHUH, OTKa3
OTBEYATh Ha JIOTIOJHHUTEIbHBIE BOMPOCHI, 3HAHWE KOTOPHIX HEOOXOAWMO JUIS TIONYYEHHS MOJOXKHUTEIHHON
OLIEHKH.



