





1. OBBEKT, HEJIb U 3A/IAYU OCBOEHMU S TNCIHUIIJINHBI

JucuummuHa ~ «OIEeKTPUYEeCKHEe  MAIIUHBI»  PacCMaTpPUBAEeT  BOIPOCHI
DIIEKTPOMEXAHUYECKOTO TMPEOoOpa3oBaHUs DJHEPTHMH B DJIEKTPUYECKUX MAIIMHAX,
YCTPOMCTBO W (PM3MUECKHE TMPOILECCHl B HHX, JJIEKTPOMAarHUTHBIE MapaMeTpbl M
XapaKTePUCTHUKH, PEKUMBI paObOTHI 1 OCHOBHBIE CTIOCOOBI YITPABICHUS SICKTPUIECKUMHU
MaIlIHHAMH.

[lenpf0  MUCUMIUIMHBI  SIBISETCSA HW3YYeHHE MW YIIyOJeHHOE  YCBOCHHE
(byHIaMEHTaIbHBIX 3HaHUN B 00JIACTH 3JEKTPOMArHUTHBIX SIBJICHHI, KOTOPHIC JIeXkKaT B
OCHOBE pabOThl 3NEKTPUYECKUX MalMH U TpaHcopmaropoB. [Ipaktuueckoe ux
IPUMEHEHHUE MPU aHAIKU3€ PEKUMOB PabOTHI AIEKTPUUECKUX MAIIUH, KOTOPbIE HIMPOKO
UCIOJIB3YIOTCS B IPAKTHUECKON paboTe CHEeIUAIMCTOB B 00JIACTH 3JIEKTPOMEXaHUKH.

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI CTYACHT JOJIKEH:

3HATh

— KJIaccu(UKauio, KOHCTPYKIUIO, PUHITUI JCHCTBHUS U Ha3HAYEHHWE OCHOBHBIX
THUTIOB JICKTPUUECKUX MAIIMH U TPaHCHOPMATOPOB,

— METOJBl MAaTeMaTUYECKOTO OMNHCAHMWS PEXKUMOB palOTHI, MapamMeTpel U
XapaKTePUCTUKU 3JIEKTPUUECKUX MAIlIUH U TPaHC(HOPMATOPOB;

— METOAMKM M aJrOpUTM BBIOOpA SJIEKTPUYECKUX MAIIUH, B TOM YHCIE
3aKpBITOTO W PYIHUYHOTO B3PBHIBO3AILMIICHHOTO WCHOJHEHUS, M Pa3IdYHBIX
TEXHOJIOTHUECKHUX YCJIOBHM WX IKCILTyaTalluu;

yMEThb

— TIOJIB30BAThCSI OCHOBHBIMH AHATUTHYECKUMH BBIPQKCHUSMU TPU PEIICHUH
MPAKTUYECKHUX 3a]lad 10 OMUCAHWIO U aHAIN3Y PEKUMOB paOOTHI dJIEKTPOBUTATENEH,
TeHEepaTOpPOB U TPaHCPOPMATOPOB;

— BBIMIOJIHATh HCIMBITAHUST JJIEKTPUYECKUX MAIIUH W TpaHCPOpMaTOpPOB U
OTIPE/CIIATh UX OCHOBHBIE XapaKTePUCTHKY;

— HCIONIBb3Yd HAyYHO-TEXHMUYECKYIO JIUTEPaTypy, CHPABOYHUKH, CTAHAAPTHI U
TEXHUUYECKYIO JOKYMEHTAIMIO, pa3palaThiBaThb MEPONPHUATHS TI0 MOJACPHU3AINN
AIIEKTPOOOOPYIOBAHUS M BBHIOMPAThH AJIEKTPUYCCKUE MAIIMHBI U TpaHCPOPMATOPHI IS
KOHKPETHBIX YCIIOBUH paOOTHI 3JIEKTPOIIPUBOIOB TOPHOTO TPOU3BOCTBA;

— BBITIOJIHATH MOHTAX M HaJaJIKy MaIlIlH U TpaHC(HOpPMAaTOpoOB.

[lepeuncnennsie pe3yabTaThl 0OYUYEHHUS SIBISIOTCS OCHOBOM it (hOPMUPOBAHHUS
CHEAYIOIINX KOMIETECHIINM:

— CIIOCOOHOCTD u TOTOBHOCTH CO3/1aBaTh u AKCILTYyaTUPOBAThH
DIIGKTPOTEXHUYECKHE CHUCTEMBbl TOPHBIX MPEANPUATHH, BKJIIOYAIOIIHE B  ceOs
KOMIUIEKTHOE  3JICKTPOOOOpYAOBaHHWE 3aKPBITOTO ¥  PYAHHUYHOTO HWCIOJHEHHUS,
DIIEKTPUIECKUE CETH OTKPBITHIX W MOJ3EMHBIX TOPHBIX U TOPHO-CTPOUTENBHBIX, B TOM
qKclie B yCa0BHsIX upe3Bblyaiiibix cutyanmii (IICK-10.1);

— CIOCOOHOCTh M TOTOBHOCTH CO3/1aBaTh M AKCILTyaTHPOBATh CUCTEMBI 3AIUTHI U
aBTOMAaTUKH C MCKPOOE30MAaCHBIMH LEMSMHU YIPABJICHUSA, a TaKKE KOMILIEKCHI
o0ecrniedeHus 3IeKTpoOe30MacHOCTH U 0e30MacHOM SKCITyaTallud TEXHOJOTUYECKUX
ycranoBok (ITCK-10.2);

— CIIOCOOHOCTH ~ CO3/1aBaThb M OJKCIUTyaTHUPOBAaTh  AJIEKTPOMEXaHUYECKUE
KOMIUIEKCHl ~ MalliH W OOOpYIOBaHHWS  TOPHBIX  NPEINPHATHA,  BKIFOYAs



AJICKTPOTIPUBOJIBI, TPEeOOpa3oBaTeIbHBIE YCTPOWCTBA, B TOM YHUCIE 3aKPBITOTO U
PYJHHYHOTO B3PBIBO3ANIUIICHHOTO HCIOMHEeHUS, W uX cuctembl ynpasienus (IICK-
10.3);

— CHOCOOHOCTh W TOTOBHOCTH CO3/1aBaTh UM JKCIUIyaTUPOBaTh CHCTEMbI
aBTOMATH3AIlMd TEXHOJIOTUYECKUX TIPOIIECCOB, MAIIMH W YCTaHOBOK TOPHOTO
npousBojcTea (IICK-10.4).

2. MECTO JJUCHOUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMME

JlucruninHa OTHOCUTCS K TMPOQPECCHOHATILHOMY MUKy TUCIUIIINH 0a30BOi
yacTH y4yeOHOro IUIaHa MOJArOTOBKU CHelHanucTa no crneuuaibHoctu 21.05.04 I'opaoe
neno, cnenuanmzanuu  NelO  «Onexkrpudukamuss ¢ aBTOMAaTH3alMS  TOPHOTO
MIPOU3BOICTBAY.

basupyercs Ha 3HAHUAX U YMEHUSAX, KOTOPBIE CTYACHT MPUOOPE MPU OCBOCHHUH
OPEIIIeCTBYIOMUX  AUCHHUIUIMH:  «DPusuka»,  «DIeKTpoTexHuka»,  «Bwicmas
MaTeMaTuka», «HadepraTenpHas TeoMeTpHs U MH)KCHEpHAs rpaduka.

3HaHUS W yMEHUS, TPUOOPETCHHBIC TP OCBOCHWUM JAaHHOW JUCIWTUIAHBI,
peaNM3yIOTCsl CTYJCHTOM TPH W3YyYEHWH U aHAIM3E PEKUMOB PaOOTHI ANIEKTPUYECKUX
MalmMH W TpaHchOpPMATOpPOB BO  BpeMs H3YYEHUS  CICAYIOUMX  JTUCIUATUINH:
«ONEeKTpoOOOpyIOBAaHUE U DJIEKTPOCHAOKEHHE», «INeKTpooOOpyIOBaHUE |
ANIEKTPOCHAOKEHUE TOPHBIX MPEANPUSTUNA», «ABTOMATH3UPOBAHHBINA 3JIEKTPOIPUBO]L
MAIIIMH U YCTAHOBOK IIAXT U PYJHUKOBY; «MOHTaX U SKCIUTyaTaIysl AJIEKTPOOOOPYI0BaHHS
U yCTpoilcTB aBTOMaTWkn», «CHJIOBBIE MpeoOpa3oBaTesid  aBTOMATU3UPOBAHHBIX
AIEKTPONPUBOIOBY.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpenesienne y4eOHbIX 4YaCOB 110 TeMaM JUCUUILIMHBI U BUAAM 3aHATHI

Konnuectso uacos (*)

HaumeHnoBanue Tem B TOM YHCIIE
(conmepxkaTenbHBIX MOTYJICH) Bcero Jlexm [Ipaxr. JlaGop. CPC
(cemun.)

Cemectp mecrtoii (ceapMoii)

Tema 1. TparchopmaTopsl. 20 (22,5)| 6(0,5) - 6 (2) 8 (20)
Tema 2. O01mue BOMpOChl MalIlH 4 (5) 2 (0) i i 2 (5)
MEPEMEHHOT0 TOKA.

Tema 3. ACHHXPOHHBIEC MAITUHBL. 22 (24,5)| 8(0,5) - 4 (0) 10 (24)
Tema 4. CHHXpOHHBIE MAIITUHBIL. 21(22,5)| 8(0,5) - 4 (0) 9 (22)
Tema 5. MamuHbl MOCTOSTHHOTO TOKA. 19 (20,5)| 8(0,5) - 3(0) 8 (20)
Tema 6. Pexxumsbl Harpy3ku 4(4) 0 i i 2 (4)
AIICKTPUYECKUX MAIIIHH.

Hnousuoyanvroe 3adanue 0(9) - - - 0(9)
HToro no BuaaM 3aHATHI 90 (108) | 34(2) 17 (2) | 39 (104)
Koumponw 36 (18) - - - 36 (18)

Vroro: 126 (126)| 34 (2) 172) | 75 (122)




* — B CKOOKax yKa3aHbl 3HAYCHHs, COOTBETCTBYIOIIME 3a049HOM popme 00ydeHus

(I)opanOBaHne KOMIIETeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUIIJINHDI

Kommerennun TeMbl TUCIMIUIMHBI, HAIICJICHHBIC Ha BEIPAOOTKY
KOMIIETEHIINHU

NNCK-10.1 |Temsr 1,2,3,4,5,6
IICK-10.2 | Tewms1 3,4,5
IICK-10.3 |Temni 1,2,3,4,5,6
IICK-10.4 | Temsi13,4,5

3.2. Jlekuum

Tema 1. Tpancdopmaropsbl.

ConepxaHue Tembl 1:

Pounb 1 3HaueHue snekTpuyeckux MamuH (OM) B COBpEMEHHOM 3JIEKTPOTEXHUKE
u anekTposHepreruke. Knaccudukanus OM. KpaTkue nCTOpUYECKHE CBEIEHUS 110
pa3ButThio OM.

Ha3nauenne tpanchopmaTopoB, obOnacts mpuMeHeHHUs. OCHOBHBIE SJIEMEHTHI
KOHCTpyKUuu. HoMuHanbHble BenuuuHbl TpaHcopmaropa. Pexumbl  paboThbl
Tpancopmatopa. Puznyeckue Mporeccsl B TpaHCHOpMATOpe MPHU XOJIOCTOM XOJE U
KOPOTKOM 3aMbIKaHHUH.

Pabota Tpanchopmaropa nmoa Harpy3koid. OIBITEI XOJIOCTOTO XOJa U KOPOTKOTO
3aMbikaHusl. (Cxembl 3amelieHusi TpaHchopMaropa. BekTopHble —AMAarpaMMbl.
M3meHeHne BTOPUYHOIO HaIpsKEHUs TpaHchopmaropa MoJ Harpy3koil. Baemrnue
xapaktepucTuku. [Torepu n kosdpuieHT noae3noro AeicTBUA TpaHchopmaropa.

Tpexdaszubie TpanchopmaTopbl. CxeMbl coenuHeHust. OCOOEHHOCTH XOJOCTOIrO
xona. I'pynnbl coequnenus. [lapannensnas padborta TpanchopmaTopoB. PerynupoBanue
HampspkeHus:  TpaHcgopmaTtopoB. [lepexognbie mpoueccbl B TpaHcpopMaropax.
CneunanbHbie BHIBI TpaHCGOpMATOpOB. B3pblBO3aluIEHHbIE TPAaHCPOPMATOPHI IS
[MUTAaHUS ABUTATEIEeN 3a00HHBIX MEXAHHU3MOB.

Jluteparypa k Teme 1: [1, 3].

Tema 2. O0mue BONPOCHI MAIIUH NEPEMEHHOI0 TOKA.

CozepxaHue TEMbI 2:

KOHCTpYKTHBHBIE CXEMBI W YCTPOMCTBO MAIlMH NEPEMEHHOrO ToKa. IIpmHnmn
neiictBus. Krnaccudukamuss MammH 1nepeMeHHOro Toka. (OCHOBHBbIE TMPHUHIIMIIBI
oOpa3oBaHMsl OOMOTOK MalllMH nepeMeHHoro Toka. Kiaccugukannus oOMOTOK MalIvH
NEPEMEHHOTO TOKA. DJIEKTPOABMKYIIME CHUIbl OOMOTOK MAllMH IEPEMEHHOIO TOKa.
MarsautoaBrKyIIKE CUIIbl 0OMOTOK MAallIMH epeMeHHoro Toka. IIpunnun oOpa3zoBaHus
BpaIIAlOLIEroCsl MarHUTHOTO TOJIA.

Jlutepatypa k Teme 2: [1, 2, 3].

Tema 3. ACHHXpPOHHbIE MAIIIUHBI.

ConepxkaHue TeMbl 3:




KoHCTpyKIMss M NpUHOMI JEWCTBUS ACHHXPOHHBIX MamuH. KOHCTpyKTHMBHOE
UCIIOJHEHUE acUHXpOHHBIX aBuratenedl (AJl) ¢ ¢a3HOW U KOPOTKO3aMKHYTOM
obmoTKOM poTopa. Pabora acMHXpOHHOW MaIIMHBI TPU HEMOJBHKHOM POTODPE,
cpaBHEHUE ¢ TpaHcpopMaTropoM. PaboTa acHHXpPOHHOM MalIMHBI MPU BpallarolIeMCs
potope. CkoibkeHHME M yacToTa Toka portopa. l[lpuBenenue pabouero mnpoiecca
BpAIIIAIOIICHCA ACHUHXPOHHOW MAIIMHBI K HENOJABMXHOW. CXeMbl 3aMeIleHUs.
DHepreTuyeckas AuarpaMma, notepu u koddpuimeHT noaeznoro aeincteus A/l.

DNIEKTPOMAarHuTHeI MOMeEHT. [Iponecchl B aCHHXpOHHOM JBHUTaTENE NPHU €ro
Harpy3ke. Mexanudeckue xapakrepuctuku AJl, HayanbHbIA MYCKOBOM W
MaKCHUMAJIbHbII MOMEHTBHI. BIIMSHUE 4acTOThl HANPSIKEHUS MUTAHUS, YaCTOThl TOKAa U
aKTUBHOTO CONPOTHUBIICHUS IIEMIM POTOpa Ha MexaHwueckue cpoiictBa AJ[. PaGouue
xapaktepuctuku AJl. [Teperpy3ounasi cmocoOHOCTb.

[Ilyck u peryaiupoBaHHE€ 4YacTOThl BpAILICHUS ACUHXPOHHBIX JIBUTATENECH.
Cnoco6br mycka AJl ¢ (a3HbIM U KOPOTKO3aMKHYTHIM poTopoM. AJl ¢ rirybokumu
na3amMy Ha pOTOpPE U JBYXKJIETOUYHBIM poTOpoM. Topmosubie pexumbl AJl. CiocoOb
ANeKTprueckoro Topmoxkenus AJ[. Pabora acMHXpOHHON MalllMHBI B T€HEPATOPHOM
PEXKUME U B PEXKUME DIEKTPOMArHUTHOI'O TOPMO3a.

OcoOble u cienuanbHble PeKUMbI ACHHXPOHHBIX MalnH. PaboTta A/l B yciaoBusx,
OTJIMYHBIX OT HOMHHaJIbHbIX. HecumMerpuunsle pexumbl pabotsl AJl. OxHodaznbie
AJl. Ilyck B xon ogHodazueix AJl. Pabota Ttpexdaznoro A/l B onHo(pa3zHOM pexUME.
CrnenuanbHble aCHHXPOHHBIE MAalIMHbI. A/l B TpPOBOJI€ TOPHBIX MAIIIKH.

Jlutepatypa k Teme 3: [1, 2, 3].

Tema 4. CHUHXPOHHBIE MAIIIMHBI.

ConeprkaHue TeMBI 4:

O6ume Bompochl cUHXpOHHbIX MamuH (CM). Hasznauenwe u ponbr CM kak
npeoOpa3zoBareneit sHeprun. KoncrpykruBaoe ucnonHenue CM. Pexumbr padoter CM.
SABHOnoOMIOCHBIE W HesBHO mnoocHele CM - cunxponHsle reneparopsl (CI),
cunxponnsie auratenu (CJl). Xomoctoit xox CI'. Pabora CI' mom Harpyskoil.
MaruautHoe nose CM. Peakius sikops sSIBHOTIOJIFOCHOW W HEABHOIOIOCHOM CM.

BekTopHble auarpaMMbl Tpex(}a3zHOro sSIBHOMOIIOCHOTO U HesiBHOMoJtocHoro CIT
IIpU CUMMETPHUYHOU Harpyske. Bekropubsie auarpammbel CM. Xapakrepuctuku CI' npu
yCIIOBUM aBTOHOMHOU paboThl. YpaBHenus CI'. MUnnyktuBHble conpoTuBieHuss CM u
ux onpeneneHne. OTHOLIEHUE KOPOTKOTO 3ambikanus CI.

[Tapannensunass pabora CI' ¢ cerbto. VYcnoBus mnoaxmouenus CIT Ha
napauienbHyo padory. Pexxumsl padotel CI' mpu mapamienbHOM BKJIIOYEHUU B CETh.
Vriosele xapaktepuctuku CM. Cratuueckas mneperpyxkaemocts CM. Ilponecc
Harpy3ku CI', mnoakmtoueHHoro K ceTu. U-oOpasHbie xapaktepuctuku CI.
PerynupoBanue MOIHOCTH.

Cunxponnbie nBuratenun (CJ]). Ilepexom CI°' B pexum JBHUrartes.
Xapakrepuctuku U BekTopHble quarpammbl CJI. Cpenctsa mycka CJI. Pexumbl paboTh
C/: Harpy3ka, peryJaupoBaHUE PEAKTUBHOM MOIIHOCTH. CHUHXPOHHBIM KOMIIEHCATOP.
CHHXpOHHBIE MAILIMHBI CIIENUAIBHOTO Ha3HayeHus. CJl B IpUBOJE TOPHBIX MAIIWH.

Jlutepatypa k Teme 4: [1, 2, 3].

Tema S. MamIuHbI NOCTOSHHOI'O TOKA.

CozepxaHue TEMBI 5:




KoHCTpyKIIMsT M1 IPUHLMIT AEHUCTBUS TE€HEPATOPOB U JBUTATENEH MOCTOSHHOTO
Toka. OOMOTKM MamuHbl TocTostHHOTO Toka (MIIT). MarnutHoe mose MIIT mpu
XOJIOCTOM XOJI€ U IpH Harpy3ke. Peakuus sskopsa MIIT u MeToapl ee yMEHbIICHUA.

OnekTpoaBmkymue cuiibl skopHot ooMoTku MIIT. Kommyrtamus B MIIT u
crnocoObl ee ynydlieHud. ['eHepaTopbl MOCTOSHHOTO TOKa C HE3aBUCHMBIM
BO30Y>KJIEHHEM U C CAMOBO30YKJIEHUEM U UX XaPAKTEPUCTUKH.

JBuratenu nocrosinHoro toka (HAIIT) ¢ mapamienbHbIM, TOCIEAOBATENbHBIM U
CMEUIaHHBIM BO30yxaeHueM. Xapakrtepuctuku JIIT B 3aBUCUMOCTH OT CXEMBbI
B0o30yxnenus. [lorepu momHOoCTH U KO3 duiment moneznoro naevictus. [Tyck JIIT.
Pesepc.

[Tpuniunel perynupoBanus yactoTsl BpamieHus JI1T. CrnocoObl 31eKTpuIecKoro
topmoxkenust JIIT. MamumHabsl MOCTOAHHOIO TOKa CIeruaibHOro HazHadenus. MIIT B
TOPHOM ITPOMBILIJIEHHOCTH.

Jluteparypa k Teme 5: [1, 3]

Tema 6. Pe:kuMbl HATPY3KH IJIEKTPUYECKUX MAIIIHH.

ConepxaHue TeMbl 6:

PexxuMbl Harpy3ku DJJIEKTpUUYECKMX MalivH. HarpeBanue u  OXJaxIeHUE
AIEKTPUYECKUX MAILIVH.

Jlutepatypa k Teme 6: [1, 3]

3.3. IIpakTnyeckue (ceMUHAPCKUE) 3aHATHS
[IpakTuueckue 3aHATAS Y4YEOHBIM TUIAHOM JUCIUIUIUHBI «DJICKTPUUCCKHE
MAaITUHBD) HE TIPETYCMOTPECHBI.

3.4. JIaGopaTopHbIe padoThI

No Tema paboThI O60beMm, | Jlute
/1 yac. paty
pa
1 HccnenoBanue Tpanchopmaropa B pesKUME X0JIOCTOTO X012 2 (0) [4]
2. OmnpepeseHue mapaMeTpoB U XapakTEepUCTUK TpaHcdhopmaropa 2(2) [4]
3. HccnenoBanne TpanchopMaTopa 1o Harpy3Koi 2 (0) [4]
Hccnenopanne TpexdazHoil aCHHXPOHHON MAITMHBI B PEKHME XOJIOCTOTO
4 2(0) [6]
xo/1a
Paboune xapakTepuCTHKHA aCHHXPOHHOTO aAuratens. OnpeaencHue
5. mapaMeTPOB CXEMBI 3aMEIEHUsT ACHHXPOHHOTo aBurareis. Kpyrosas 2 (0) [6]
JMarpamma.
6. HccnenoBanne Tpex¢a3HOro CHHXPOHHOT'O TeHepaTopa 2 (0) [5]
7. HccnenoBanne CHHXpPOHHOTO IBUTATEIIS 2 (0) [5]
8. HccrenoBanne ABUTATENS TIOCTOSHHOTO TOKA MapalIeIbHOTO BO30Y K ICHHS 2 (0) [7]
9. HToroBoe 3aHsITHE 1(0)
Hroro: 17 (2)

* — B cKOOKax yKa3aHbl 3HAYCHHS, COOTBETCTBYIOIINE 3a09HOM (hopMe 00yUeHHUs
3.5. CamocrosiTesibHasi padoTa cTyleHTa

[IpoBoauTcs MO peKOMEHAALMAM MTPENoiaBaTeseil. AKIEHTUPYETCS BHUMAHHUE HA
HEO0OXOMMOCTh CaMOCTOSITEIILHOTO M3Y4YEHUsl BOMPOCOB, KOTOPHIE HE M3Yy4YalOTCs MPHU



IMPOBCACHUN AYAUTOPHBIX BaHﬂTHﬁ, HO HMCHOIIMX OTHOIICHHMC K TCMaM, 3HAHHC
KOTOPBIX HCO6XOI[I/IMO IIpH Caa4Ye 9K3aMCHaA.

Ne Buasl camocTosTenbHON paboOTHI CTyIeHTa O0newm, vac.
n/n
1 Wzyuenwne neknnonHoro Marepuana (He meHee 50% ot o0beMa JIeKIui) 17 (91)
2 [oxnroroBka k mpakTHyeckuM 3aHATUAM (He MeHee 50% OoT 00bemMa ay JUTOPHBIX -
MIPAKTUYECKUX 3aHATUH)
3 IToaroroBka k 1abopaTopHbIM padotam (He Meree 50% oT 00bemMa ay TUTOPHBIX 22 (4)
71a00paTOPHBIX 3aHITHIHA)
4 BrInonHeHne KypcoBoro mpoexTa -
5 BrinonHnenne KypcoBoit paboThI -
6 BrInonHeHne HHIMBUAYAIBHOTO 3a1aHus (He MeHee 9 yacoB) 0(9
Hroro: 39 (104)

* — B CKOOKax yKa3aHbl 3HAYCHHs, COOTBETCTBYIOIINE 3a049HOM (popme 00ydeHus
3.6. UnauBuayajabHOe 3a7aHKe, KYPCOBOi NMPoeKT (padoTa)

CornacHo ydyeOHOMY IuIaHy 3a04Hoi (opmbl oOyudenus 2018 roma Habopa mo
JTUCHUTUIMHE «DNEKTPUUECKHUE MaIllUHbDY PEeAyCMOTPEHO BBITIOJTHEHUE
WHJUBUAYAJIBHOTO 3aJJaHusl (KOHTPOJbHOU PabOoThI).

O0bem y4eOHOW HArpy3Ku TMpPU BBIMOJHEHUW WHAWBUAYATLHOTO 3aJaHUs
(KOHTpOBHOM PAOOTHI CTyIEHTAa-3a0YHWKA) — 9 wyacoB. 3agaHWe Ha KOHTPOJIHHYIO
paboTy BBIOMpAETCS CTYJAEHTOM-320YHMKOM B COOTBETCTBUU C METOJUYECKUMU
yKazaHusIMH  [3], COIVIacOBBIBAETCS C MPEMOJaBaTeieM U BBIMOJHACTCS 10
METOJIUICCKIUMH peKOMeHIanusMm [3].

Pexomenmyembrii  00be€M TMOSCHUTEIBHOW 3allUCKM  TI0 HWHIWBHUIYaTHLHOMY
3aaaHuto — 12-15 ctpanur; hpopmara A4 (210297 mm).

4 POH/I OHEHOYHbIX CPEJICTB

4.1 Kpurepuu u mKaJbl JJisi HHTETPUPOBAHHOM OLIEHKH YPOBHS
copMHUPOBAHHBIX KOMIIETCHIIUI

Cocmasnsaowas KomnemeHyuu — NOJHOMA 3HAHULL

— HYJICBOM ypOBEHb: HEBEpPHbIC, HE ApPTYMEHTHUPOBAHHBIE, C MHOXECTBOM TIpYyObIX
OImMOOK OTBETHI Ha BOMPOCHI / OTBETHI HA JBa BOIPOCA M3 TPEX IOJHOCTHIO
OTCYTCTBYIOT; YPOBEHb 3HAHHI HI)KE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHHUMAaJbHBI YpOBEHb: JaHbl HE TMOJHBIC, HE TOYHbIE M apTryMEHTHUPOBAHHbBIC
OTBETHl Ha BOMPOCHI, JIOMYIIEHO MHOTO IpyOBbIX OIMIMOOK; YpOBEHb 3HAHUMN HUKE
MUHHUMAJIBHBIX TPEOOBaHUM;

— TOPOTOBBIN YPOBEHb: JaHbl HEJIOCTATOYHO MOJIHBIC, TOYHBIE M apT'yMEHTHUPOBAHHBIE
OTBETHI Ha BOMPOCHI; IUIOXO 3HAET TEPMUHBI, OMPEACIICHUS U TOHSTHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHMS, IIPUHIIUITBI; JOIMYIIIEHO MHOTO HETPYOBIX OIIMOOK;

— CpEIHMH YpPOBEHb: JaHbl JIOCTAaTOYHO IIOJHBIC, TOYHBIE W apPryMEHTHPOBAHHBIE
OTBETHI Ha BOIPOCHI; B 1I€JIOM, 3HAET TEPMHUHBI, ONPEJACICHUS U TTOHATHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHMS, TNPUHIMIBI, JOMYIIEHO HECKOJIbKO HEerpyobIxX
OIINOOK;




IIPOJIBUHYTBIM YPOBEHB: JAHBI IIOJIHBIE, TOYHBICE U APIyMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI; 3HAET TEPMUHBI, ONPEIEICHUSA U IOHATUSA, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHLIMIIBL; JOMYIIEHO HECKOJIBKO HETPYOBIX OIINOOK;

BBICOKMM YPOBEHb: JaHbl IIOJIHBIC, TOYHBIE U APryMEHTUPOBAHHBIC OTBETHl Ha
BOIIPOCHI; 3HAET TEPMUHBI, ONPEIEICHUS U IOHATUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLLIEHU, IPUHIUIIBI; JOIMYIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasenaowas KomMnemeHyuu — yMeHus
HYJICBOW YpPOBEHB: TIOJHOE OTCYTCTBHE IOHHUMAHHS CYTH METOIMKH pEIICHUS
3a/la4¥, JOMYIIEHO MHOXKECTBO TpyOeHImX OmuOOK / 3aJaHus HE BBITIOJHEHBI
BOOOIIIE;
MUHUMAJIGHBIN YPOBEHB: Cla00€ MOHUMAHUE CYTH METOAWKH PEUICHHUS 3a]auu,
JIOMYIICHBI TPyOble OMMOKH; pEIIeHus He OOOCHOBAaHBI, HE yYMEET HCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JTUTEPATypy; HE OPUCHTUPYETCS B CIICIIUATLHOM HAYyIHON
JUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;
MIOPOTOBBII YPOBEHB: JOCTAaTOYHOE TOHUMAHHWE CYTH METOJIWKH PEIICHHS 3aJ1avH,
JIOMYIICHbl OIIMOKHW, pElIeHuss He Bcerjaa OOOCHOBAaHBI, YMEET HCIOJIb30BaTh
HOPMATHBHO-TEXHUUYECKYIO JIUTEPATypy; CJIa00 OPHEHTUPYETCS B CIHEIUATBLHON
HAY4YHOU JIMTepaType, HOPMATHBHO-TTPABOBBIX aKTaX;
CpEIHUN YPOBEHB: B IIEJIOM IIOHUMAET CYyTh METOAWKH PEIICHUS 3a7adH, JOMYIICHBI
OIIMOKH; pEIIeHUs] HE BCerga OOOCHOBAHBI, YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICIUATBHYIO HAYUYHYIO JINTEPATypy, HOPMAaTUBHO-TIPABOBBIC aKThI;
MPOJBUHYTHIM YpOBEHb: B II€JIOM TOHUMAET CyTh METOJUKH PEIICHUS 3aJauHu,
JIOTYIIIEHbl HETOYHOCTH; CIOCOOEH OOOCHOBaTh PEIICHHS; yMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYI0O W CICUUAIBHYI0 HAy4YHYIO JUTEepaTypy, HOPMAaTHBHO-
MIPABOBBIC AKTHI;
BBICOKMH YpPOBEHb: TIOHMMAaeT CyTh METOJMKHU pEeIIeHUus 3aJa4yd; CrocoOeH
O0OCHOBaTh  pEIICHWS, YMEET HCIOJb30BaTh HOPMATHBHO-TEXHUYECKYIO H
CTCIIMATBHYIO HAyYHYIO JIUTEPATypy, MEPEAOBOM 3apyOC)KHBIA OIBIT, HOPMATHBHO-
MIPABOBBIC AKTHI.

Cocmasnanowas komnemeHyuu — 61a0eHue Hagblkamu
HYJIEBOU YPOBEHB: HE IIPOIEMOHCTPUPOBAIL HAaBBIKU BBIITOJTHEH S
npo(eCCHOHANIBHBIX  3a/lady; HUCHBITBIBAET CYUIECTBEHHbIE TPYJHOCTU  IIPH
BBIITOJTHEHUHU OTACIIbHBIX 3aJaHUM;
MUHHMMAaJIbHBII  YPOBEHb: HE IMPOJEMOHCTPUPOBAIl  HABBIKM  BBIIOJHECHUSA
npo(eCCHOHANBHBIX  3a/lady; HUCHBITBIBAET CYUIECTBEHHbIE TPYAHOCTU IIPH
BBIITOJTHEHUHU OTACIIbHBIX 3aJaHUN;
IOPOTOBBI  YPOBEHb: BJIAJEET ONBITOM TOTOBHOCTHM K Hpo(ecCHOHAIBHOM
NESATENIBHOCTH U NPO(ECCHOHAIBbHOMY CaMOCOBEPIIEHCTBOBAHUIO Ha IOPOrOBOM
YPOBHE; TPYIOBBIE IECUCTBUS BBIIIOJIHSAET MEJICHHO U HEKAYECTBEHHO;
CpeIHUIl ypOBEHb: BIAJCET CPEAHHM OIBITOM TOTOBHOCTH K MPO(ECcCHOHAIBHOIM
JESATENIbHOCTH M NPOPECCHOHAIBLHOMY CaMOCOBEPIIEHCTBOBAHUIO, TPYJIOBBIE
JICICTBUS BBIMIOJIHAET HA CPEAHEM YPOBHE IO OBICTPOTE U KAUECTBY;
IIPOJABUHYTBIM YPOBEHB: BJIAJEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOM
TOTOBHOCTH K TIPO(ECCHOHANBHOM  JEATENBHOCTH U NPOo(heCCHOHATBEHOMY
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CaMOCOBEPIIICHCTBOBAHHIO, OBICTPO M KAa4YECTBEHHO BBIMIONHIET TPYIOBBIC
JICUCTBUS,
BBICOKHI YPOBEHbB: BJIAJICET OMBITOM M BHIPAXKEHHOCTHIO TUYHOCTHON FOTOBHOCTHU K
npodeccuOHaAIbLHON NeSATeIbHOCTH u npo¢eCCUOHATIBHOMY
CaMOCOBEPILICEHCTBOBAHMIO; OBICTPO U  KAYECTBEHHO BBIMOJHIET TPYIOBBIC
JIEUCTBUSL.

Ob6obwenHas oyeHka chopmMuposaHHOCmuY KOMNemeHyuil
HYJIEBOW YPOBEHb: KOMIETEHITUU HE CHOPMUPOBAHBI;
MUHUMAJIBHBI ~ YPOBEHB:  3HAYMUTEILHOE  KOJMYECTBO  KOMIIETCHIIMM  HE
c(hopMHUPOBAHO;
MOPOTOBBI YPOBEHb: BCE KOMIIETCHIIMM CPOPMUPOBAHBI, HO OOJBIIMHCTBO Ha
MIOPOTOBOM YPOBHE;
CpEIIHUI YPOBEHb: BCE KOMIIETEHIIMU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;
IPOJBUHYTHI YpPOBEHb: BCE KOMIIETCHIIMH C(HOPMHPOBAHBI Ha CPEAHEM WM
BBICOKOM YPOBHE;
BBICOKHH YPOBEHB: BCE KOMIETEHITUN CHOPMHUPOBAHBI Ha BRLICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy

Tparcpopmar oper
KouncTpykuus onnodasHbix U TpEXpaszHbIX TpaHCHOPMATOPOB.
MarsuTHbI€, IPOBOJHUKOBBIE U JIEKTPOU3OISLMOHHBIE MAaTEPHAIIBI, IPUMEHSEMbIE
B TpaHc(opmaropax.
[Mpuamun  gedictBus u IOJIC  oOmortox  Tpanchopmatopa. Koaddumment
TpaHcpopMaImH.
OcHoBHbIE ypaBHEHUS TpaHChopMaTopa.
[Tonsarue npuBeAEHHOTO TpaHCcPopMaTOpa U €ro YpaBHEHUS.
CxeMblI 3aMeltieHus: TpaichopMaropa.
BekTopHas nuarpamma tpanchopmaTopa Ipu aKTUBHO-MHAYKTHUBHOM HarpyskKe.
BekTopHas nuarpamma TpaHchopmaTopa Ipu akTUBHO-EMKOCTHOM Harpyske.
OnpeneneHue MapaMeTpoOB CXEMbl 3aMEleHUs TpaHcopmaTopa IO ONBITaM
XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKAHMSI.

10.BHemHue XapaKTEpUCTUKH TPAaHCPOPMATOPOB TPU HU3MEHEHHHM BEIUYHHBI H

XapaKkTepa Harpy3KHu.

11.TTorepu momtaocTu u KIIJI TpancdopmaTopa.
12.MapkupoBKa  BBIBOJIOB,  CXE€Mbl  COEOUWHEHHUA  OOMOTOK  Tpéxda3HbIX

TpaHc(hOPMATOPOB.

13.I'pynmbl coeguHEHUST 0OMOTOK TpEX(Ha3HBIX TPAHCHOPMATOPOB.

R

ACHHXpOHHFIC MaITHHEI
Y CTpoicTBO M IPUHLMT AEHCTBUSI aCHHXPOHHBIX MAIIIVH.
PexxuMbl pabOTbl AaCHHXPOHHOM MalIUHBI.
Pu3nuecKue Mpouecchl B ACHHXPOHHON MAalllMHE C HETIOJABU>KHBIM POTOPOM.
@u3nuecKue MpoUecchl B ACHHXPOHHON MAIlIMHE C BPAIIAOIIUMCS POTOPOM.
[IpuBenenue 3/1C, TOKOB U COMPOTUBIICHUN POTOpa K OOMOTKE cTaTopa.



CxeMbl 3aMEIIEHUS] AaCUHXPOHHBIX MAIIIYH.

VYpaBHeHUE 31EKTPOMArHUTHOTO MOMEHTA ACUHXPOHHOM MAIIIMHBI.

AHanu3 MEXaHUYECKUX XapaKTePUCTUK aCHHXPOHHOU MAIlIMHBI.

[TocTpoeHne MeXaHUYECKUX XapaKTePUCTUK aCUHXPOHHBIX MAIKH MO KaTaJI0KHBIM

JTAHHBIM.

10.PexxumM reHepaToOpHOTO TOPMOKEHHSI ACHHXPOHHOW MaIlIUHBI.

11.PeXxuMBI 3JIEKTPOMArHUTHOTO TOPMOKEHHSI aCHHXPOHHBIX MAIIIHH.

12. AcuHXpOHHBIE IBUTATEIN C (ha3HBIM POTOPOM.

13. ACUHXpPOHHBIE IBUTATEH C TTTyOOKOMAa3HBIM POTOPOM.

14 PerynupoBaHue€ YacTOThl BpAlICHUSI ACHUHXPOHHBIX JBUTrareieid HN3MEHEHUEM
YacCTOTHI.

15. ACUHXpOHHBIE IBUTATEIHU C MEPEKIIOYEHUEM MTOJFOCOB.

16.PerynupoBanne YacTOTHI BpallleHUS ACHHXPOHHBIX JIBUTaTeledl W3MEHEHHEM
CKOJIb)KCHHUSI.

17.XapakTepucTUKU aCHUHXPOHHBIX JIBUTATE€JIE MpPU OTKIOHEHUSAX IUTAIOIIETO
HaIpPsHDKCHUS.

18. YacroTHoe perynupoBaHue ckopoctu AJl.

19. PabGoTa acHHXpPOHHOTO JABUTATENS OT OJTHO(A3HOU CETH.

0N

CHHXpOHHEIE MaITHHEI

KoHCTpyKIUsl ¥ IPUHLIMT AEUCTBUSI CAHXPOHHBIX MAIUH.

Peakuus sKopsi B HEABHOIIOJIIOCHBIX CHHXPOHHBIX F'€HEpaTopax.

Peakius sskopsi B SIBHOIIOJTIOCHBIX CUHXPOHHBIX T€HEPATOPaX.

XapakTepuCTUKH  XOJOCTOIO0 XOJa H KOPOTKOrO 3aMbIKaHUS CHHXPOHHBIX

TE€HEPATOPOB.

5. VYpaBuenuss u BekTopHas auarpamMma OJIC U HanpspKeHUN HESIBHOMOIIOCHBIX
CUHXPOHHBIX T€HEPATOPOB.

6. YpaBHenus u BektopHas guarpaMmma OJIC u HanpssKeHUN SIBHOMOJIIOCHBIX
CHUHXPOHHBIX T€HEPATOPOB.

7. BHeniHue U peryjampoBOYHbIE XapaKTEPUCTUKHA CUHXPOHHBIX F€HEPATOPOB.

8. IlpuHIUIT NEHCTBUS U OCHOBHBIC XapaKTEPUCTUKNA CHHXPOHHBIX JTBUTATEIICH.

9. CnocoOsbI mycKka CHHXPOHHBIX JBUTATENCH.

10.ITpuHIIMTT ACHCTBUSA U PEKUMBI PAOOTHI CHHXPOHHBIX KOMIICHCATOPOB.

11.VYrnoBble XapaKTEPUCTUKU CUHXPOHHBIX MAIIHH.

12.Cratuueckasi yCTOWYMBOCTh CHHXPOHHBIX T€HEPATOPOB.

e

DnekT pudeckHe MalIdHpI I0CT OAHHOIO T OKA
YCTpOUCTBO U MPUHIUMN AEUCTBUS SJIEKTPUUECKUX MALIMH ITOCTOSHHOTO TOKA.
[TpeoOpa3zoBaHus SHEPTUH B MAIlIMHAX MTOCTOSTHHOTO TOKA. [IpuHItunm oOpaTumMocTH.
3JIC 0OMOTKH SKOPS ¥ JIEKTPOMArHUTHBI MOMEHT MallTUHBI IOCTOSTHHOTO TOKA.
[IpuHIMT 1EMCTBUSI TEHEPATOPOB MTOCTOSHHOT'O TOKA CAMOBO30YKICHUEM.
['eHepaTopbl MOCTOSIHHOTO TOKA C HE3aBUCUMBIM U CMEIIIAHHBIM BO30YKICHUEM.
MexaHndueckue U DICKTPOMEXAHUYECKHUE XapaKTEpUCTUKH  JBUraTeNeH
MOCTOSTHHOT'O TOKa C HE3aBUCHUMBIM BO30YKJICHUEM.
7. Mexannueckue U DICKTPOMEXAHUYECKHUE XapaKTEPUCTUKH  JBUTATENICH
MOCTOSTHHOT'O TOKa C MOCJIEIOBATEIbHBIM BO30YKICHUEM.

okowhE



8. Pexumbl 3IEKTPUYECKOTO TOPMOXKEHHUS JIBUTaTelied IOCTOSIHHOTO TOKa C
HE3aBUCUMBIM BO30YKICHUEM.
9. Cnoco0sbl peryaupoBaHus 4YaCTOThI BPAILIEHUS JBUTATENECH MOCTOSIHHOTO TOKA.

4.3 IIpumep 3K3aMeHAITMOHHOT0 OMJIeTa

" loHen KUl HAIMOHAJIbHBINA TeXHHYEeCKUH yHUBepcuTeT'
O06pa3zoBaTenbHO-KBATU(UKAITMOHHBIA YPOBEHB CIeIAATTUTET
HaHpaBHeHI/Ie IoArOTOBKHU 3H€KTDI/Id)I/IKaHI/I$I KU aBTOMAaTHU3aluia rOpHOro nmpomu3BOACTBA
Croemmanpaocts  21.05.04 I'opHoe neso Cemectp 6

VYueOHas JUCHUITIINHA 3J16KTDI/I‘ICCKI/IC MAaIlIMHbI
Pa3uem,1 TDaHCd)ODMaTODLI, ACHHXpOHHBIC MallTuHbl, CUHXPOHHBIC MAIIMHBI, MaIlIMHEI ITOCTOSHHOT'O TOKA

BUJIET Ne 1

1. OObsicHUTE YCTPOUCTBO M MPUHIIMII ACUCTBUS CHHXPOHHOTO FeHepaTopa.

2. Ompenenure MOMEHT Ha Baly Tpex(a3HOr0 AaCMHXPOHHOI'O IIECTUIIONIOCHOTO JBHIaTels,

KOTOPBII paboTtaer co ckonbxenueM s = 0,04, morpedser u3 cetu ¢ HanpsokeaneM U; = 380

B tok I; =12,3 A npu cos(¢) = 0,8 u KIT n = 0,85.

B yem pazauna cxem 3amenienus AJl or cxem 3amereHus TpanchopmaTtopa?

Omnpenenuts HIEKTPUYECKYI0 MOIIHOCTb aBTOTpaHCOpPMATOpAa U IMPUBEAUTE CXEMY

aBToTpancopmaropa. Hanpsokenue U, = 1000 B u Tok I, = 50 A, konnuectBo BUTKOB W1 =

1000 1 W2 = 800.

5. H3MeHHMTCS OCHOBHOM MAarHUTHBIM MOTOK M TOK XOJOCTOrO XO0/a, €ciu TpaHchopmaTop
BKJIIOYHUTB B CETh C YAaCTOTOM OOJIbIIIE WIIM MEHbIIIE HOMUHAIBHOMN?

6. KakoBo Ha3HaueHHE KOJJIEKTOpA B TEHEpaTOpe U JBUraTesne?

sw

4.4 Kputepum oueHMBaAHUS

CryaeHTsl 3a04HOM (QOpMBI OOy4Y€HHS, HE BBINOJHUBIINE WHIUBUIYAIbHOE
3a7aHue (KOHTPOJBHYIO paboTy), K ASK3aMEeHY He jomyckarTcs. MHIuBuayaibHOE
3amanue (KOHTpOJbHAs padoTa) CTYIEHTA-3a0YHUKA OIICHUBAETCS «3aUTEHO» WIIM «HE
3auTeHO». PaboTa 3auuTHIBaE€TCS MPHU YCIOBUU TNPABUIBLHOTO BBIMOJHEHHUS BCEX
3a/IaHii, BO3MOXXHO HaJIMYM€ HEKOTOphIX HeTouHocTed. Eciam pabora He 3adureHa,
CTYJEHT-3a0YHUK JOJHKEH BHUMATEIbHO M3YYUTh PELIEH3HIO0, UCIPABUTH JOMYIIECHHbIE
OLIMOKM B COOTBETCTBUU C 3aMEUYaHMSIMH PELEH3EHTa U claTh paboTy Ui MOBTOPHOI
npoBepku. MuauBuimyanpHoe 3agaHue (KOHTpOJIbHAsg paboTa) CTyAEHTa 3a04YHUKA
SBJISIETCS] TOJBKO JTOIYCKOM K 3K3aMEHY M Ha UTOTOBYIO 9K3aMEHAIIMOHHYIO OLICHKY HE
BIIUSIET.

B kaxmom Ounere COAEPKUTCS OAMH TEOPETUYECKHX BONPOC M MATh
NPAKTHYECKUX. 3aJaHUsIM MPUCBAUBAIOTCS CIEAyIoIne BecoBbie kKodhdunmentsr: 0,25
u 0,15 cootBercTBeHHO. CymMMa BeCOBBIX KOA((DHUIIMEHTOB paBHA EAMHHUIIC.

OTBeT Ha Kax o€ 3amanue ornennBaercs o 100-0aapHON mIKae.

B cmywae Tteopernueckoro 3amaHus oueHka «100» cTaBUTCA IIpU  YCIIOBHH
MOJIHOT'O CUCTEMHOI'O PAaCKPBITHS Bompoca 0e3 kakux-i1ubo HetouHoctel. JJo 10 6amnos
CHUMAETCsI, €CIM B OTBETE YMYIIEHbl Kakue-JIMOO BTOPOCTENEHHbIE MOMEHTHL. [lpu
JIOTYIIEHUN HECYIIECTBEHHBIX HETOUHOCTEN cHUMaeTcs Takke 10 10 OamioB. Hanuuue
CYIIECTBEHHOW HETOYHOCTH MNpPU IPABHIBHOM OTBETE B IIEJIOM BIJICYET CHUKECHUE
OLICHKH Ha 25 6ayioB. HeBepHbIN OTBET HE 3aCUUTHIBACTCS.



B ciywyae mnpaktudeckoro Bompoca oneHka «100» craBuTcS NpU HAIMYUH
MOJIHOTO PEILIEHHUs C MPaBUJIbLHBIM XOJIOM W TOYHBIM OTBETOM, NP BEPHOM YKa3aHUU
CAMHUI] M3MEPEHHsS] BCeX (U3MUECKUX BEJIMYMH W BBIMOJHEHHOM IIOJIHOM aHaJH3e
pe3yabTatoB (ecnu Tpedyercs). bamiabl CHUMAarOTCA, €CIM B PEHICHUH €CTh
HECYIIECTBEHHBIC HETOYHOCTH, HE TIOBJIUSBIIKE Ha pe3ynbTaT (70 15 6aioB), HEBEpHO
yKa3aHbl WU HE YKa3aHbl CIUHUIIBI H3MEpeHUs (U3UYECKUX BeMuuH (10 15 6amios),
JOMYIIEHBI OTJEIbHBIC HETOYHOCTH B XOJC PEIICHUs, He MCKA3WBIIHUE XOJ PEIICHUS B
uesaoMm (10 25 0amioB), HETOUHOCTh YMCIIEHHBIX pe3yabTaToB (10 15 6annoB), ommOKu B
aHanu3e pe3yabTatoB (10 20 6aioB).

HroroBast olieHKa 3a 9K3aMEH PACCYUTHIBACTCS KaK CyMMa MPOU3BEACHUI OIIEHOK
3a KaXkJ10€ 3ajiaHre Ha uX BecoBoil koapdurment. [lepeBon omenkn u3 100-0amibHON
mKajael B rocynapctBeHHyio u ECTS ocymiecTBisieTcs B COOTBETCTBUM CO INKAJION
npuBefeHHO B «llonoxenuu 00 opranmszanuu ydeOHOro mporiecca B JloHerkom
HAIlMOHAJIbBHOM TEXHUYECKOM YHUBEPCUTETE», YTBEPKIAEHHOM mpukazom JloHHTY
Ne337-14 ot 02.05.2018rr.

4.5 IlpuMep TekyIero onpoca Ha JJadopaTopHbIX 3AHATHIX

"JloHe KUl HAIIMOHAJILHBIH TEXHUYECKUIl YHUBepcUuTeT"
Kadenpa SMuTOD VY4yeOHasa MUCHUINUIMHA DJIEKTPHYECKHE MAITHHbI
Pasznen: TparcdopmaTopsl
JlabopaTopnas pabora Nel «MccinemoBanue TpaHchopMaTopa B peKMME XOJIOCTOIO XO1a»

1. C xakod IeJapl0 MAarHUTONPOBOJ TpaHCc(OpMaTopa BBIMOJHIECTCS W3 OTACIBHBIX IUIACTHH,
W30JIMPOBAHHBIX JIPYT OT Jpyra?

BapuanTe! oTBeTa:

a) JUTsl 00JIETYEeHUs MATHUTOIIPOBO/IA, 0) /U yMEHBIIICHUS MTOTEPh B OOMOTKAX;

B) JII1 YMEHBIIICHUSI BUXPEBBIX TOKOB; T') JUTsl TOBBIEHUs E ;.

2. OT 4ero 3aBUCHUT BEJIMUYMHA aKTUBHOM MOIITHOCTH TpaHc(hopMaTopa MpHu KOHKPETHON CHJIE TOKa?
BapuanTe! oTBeTa:

a) oT ko3 unreHTa TpanchopMaIny; 0) OT HaNpsHKEHUS;

B) OT IMOTEPh MOIIIHOCTH TpaHCHOpPMATOpa; T) OT XapaKTepa Harpy3KH.

3. Ha kakue HampspkeHHE M TOK paccuMTaHa MepBUYHAs O0OMOTKa JiabopaTopHOro TpaHchopmaropa
COTJIACHO MACTIOPTHHIM JIaHHBIM?

Bapuants! oTBeTa:

a) U=380 B, I=3,8A ; 0) U=220 B, 1=3,8A;

B) U=220 B, 1=6,65A, r) U=380 B, 1=6,65A.

4. Kakyto n3 00MOTOK MOKHO IMMPOMapKHPOBATh METOJIOM ITPOOHO# 3BE3/bI B JaHHOM padoTe?
Bapuants! oTBeTa:

a) EPBUYHYIO | 0) BTOPHUHYIO;

B) NIEPBUYHYIO U BTOPUYHYIO; T') JIOTIOJIHUTENBHYIO.

5. PEKOMEHAYEMAS JIUTEPATYPA

I Ocnosnas numepamypa

1. VYconbres, A.A. DIEKTpUUECKUE MAIIMHBI [ DJICKTPOHHBIN pecypc] : yueOHoe mocodune
st By30B / YconbueB Anekcanap AnaronbeBud ; A.A. YconbueB ; C.-I10. wHam.
UCCleN. yH-T UH(-1I. TEXHOJIOTHA, MEXaHUKH U OoNTUKH. — 23 MO. - Cankt-IletepOypr :



UTMO, 2013. — 1 daiin. — Cucrem. tpeboBanusi: Acrobat Reader. URL:
http://ed.donntu.org/books/20/cd9935.pdf

II /lononnumenvnaa aumepamypa

Onextpudyeckne MamuHbl. OOIME BOMPOCHI MAIMH TEPEMEHHOTO  TOKa
[DNEeKTpOHHBIN pecypc] : KOHCHEKT JIEKUMH JUisi CTYACHTOB HalpaBJCHUS
noarotoBgu:  6.050202 "ABromMatuzamMs W = KOMIBIOTEPHOMHTETMPOBAHHBIE
texnonorun" / I'BY3 "JIonHTVY", Kad. snexrpomexanuku u TOD ; cocrt. O.B.
[TenbkoB. - (2,3 MO). - Honeux : I'BY3 "JlonHTVY", 2013. - 1 ¢aitn. - Cucrem.
TpeOoBaHus: Acrobat Reader. — Pexxum noctymna:
http://ed.donntu.org/books/k267.pdf

AnyxtuH, A.C. DieKTpudecKue MaIluHbl [DIEKTPOHHBIN pecypc] : y4uebd. mocodue
1151 By30B / A.C. Anyxtud ; [OY BIIO «losHTY». — 90 M6.— Jloneuk : J{lonHTY,
2016. — 1 daiin. — CucrteM. TpebGoBanus: Acrobat Reader. — Pexxum pgocrtyma:
http://ed.donntu.org/books/cd4505.pdf

6. YYHEBHO-METOAUYECKOE OBECIHEYEHHUE JUCIUIIJIMHbI

Y4eOHo-MeTOAUYECKHE U31aHNS, pa3padoTranHbie B [lonHTY:
MeToauueckiue yKazaHus K BBIINOJHEHHIO JIAOOPATOPHBIX pabOT MO TUCIUILINHE
«Onekrpuyeckue MammnHb». Paznen «Tpanchopmatopeny [DnekTpoHHBIH pecypc] /
CocraButenu A.C. Amyxtun, ['.B. [Jlemuenko : I'OY BIIO «/lonHTY», Kadp.
Onekrpomexanuku U TOD. — Dnektpon. aaH. (1 ¢aiin). — Joueuk : JouHTY, 2017.
- Cucrem. TpeOOBaHUS: Acrobat Reader. - Pexum JOCTyTIa:
http://ed.donntu.org/books/20/m4921.pdf
Meroanueckue yka3aHUsi K BBINOJHEHHUIO J1a0OpaTOPHBIX padOT MO JHUCUUILIAHE
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