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1. @OH/I OIEHOYHBIX CPEACTB — KOMIUIEKT METOAUYECKHX MAaTepHUaAIOB, HOPMHUPYIOIIUX
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porpamMm, pabo4YrX MPOTrpPaMM JAUCIUILTUH.
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IporpaMMoil 1o HampaBjieHHio noAroToBku 13.03.02 DnexkTposHepreTuka M 3JIEKTPOTEXHHUKA,

YTBEPKACHHOM Ha 3acenanuu YuéHoro copera CKOY nporokon Ne ot «_ » I.

3. PazpaboTunk(n)

4. OOC paccMOTpeH U YTBEpXkJAE€H Ha 3acefaHuM Kadeapbl (U3MKH, SIEKTPOTEXHUKH M
ANEKTpO3HEepreTuky, [lporokon Ne. ot «_ » r.
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« » 20 T

KomiuiekT pa3HOYpOBHEBbIX 3a/1a4

10 TUCHHUIUINHE DIeKTpUYECKHE MAIINHBI
(HanMEeHOBaHUE NUCIUTLITHHBI)

1 3agayu penpoAyKTHBHOIO YPOBHA

3aganus no pasaeny «Tpancgopmaropbi»

1.  OmpenenuTh HOMMHANBHBIM TOK BTOPUYHOH  OOMOTKH 121 omHobaszHoro
TpaHcopmaTopa, €CiIM HOMHHAlIbHAs MOIIHOCTh Sy = 20 kBA, HOMUHANBbHOE HAMpPSIKEHHE
nepsuuHoi 00MoTkH K = 15. U1 = 10 kB, k03¢ddurment tpanchopmanmu

2. Ompenenuth HOMHUHAIBHYIO MOIIHOCTh Tpex(dasHoro Tpanchopmatopa Sy U
HOMUHAJBHBIM TOK MEPBUYHOM OOMOTKH |1y , €cii HOMHMHAJIBHOE HANPSKEHHE TEPBUYHOU
ooMoTtku U1y = 20 kB, HOMUHalbHOE HampsbkeHue BTopuuHOM obmorku U2y = 0.4 kB,
HOMHUHAJBHBIM TOK BTOpUYHON 0OMOTKHM 125 = 150 A Haiitn neiictByromue 3HadeHus DJ[C B
obmotkax E1 m E2 , eciin MakcUMaIbHBIH MarHUTHBIN OTOK @Pmax = 0.02 B6, yactora Toka f = 50
I', gricia BUTKOB MEPBUYHON U BTOPUIHON 00MOTOK cooTBeTcTBeHHO W1 = 100, W2 = 50.

3. MaxkcuManbHBIE MarHMTHBIM MOTOK B CepJedHuKe oAHo(da3Horo TpaHchopMaropa
®@max = 0.02 B6, uncino ButkoB nepBuyHo ooMoTku W1 = 500. Onpenenuts KodhuImeHT

tpanchopmanmu K u moaseneHHoe HampsbkeHue U7 , eciu HampshKeHHe Ha 32)KHMax BTOPUYHON
00MOTKH B pexxume xosnoctoM xone U, = 127 B, wacrora Hanpsikenus cetu f = 50 I,

4.  TpancdopmaTop BKIIOUYEH B CETh MNEPEMEHHOTO TOKAa IPOMBIIIJICHHOW YacTOTHI.
WMHAyKTUBHOCTH paccesiHus nepBUUHOM 0OMOTKM Lg] = 0.001 I'n. Omnpenenuts MHAYKTUBHOE
CONPOTHUBIICHHE PACCESHUS IEPBUIHON OOMOTKH Xg1 -

5. Tpexdazuslii TpanchopmaTop UMeeT MmapaMeTphl, 3HAUEHUS KOTOPHIX NPUBEICHHI B
Tabn. 1.2.1: HOMUHAJIbHAS MOIIHOCTD Suew U HOMUHANBbHBIE HanpsykeHUs (TuHeHHBIC) Utnow U Uziow
HaNpsHKEHUE KOPOTKOTO 3aMbIKAHHSI TOK XOJOCTOTO XOZa o, IOTEPH XOJIOCTOTO X0 Py M IOTEPHU
KOPOTKOTO 3aMBIKaHHS PKinon. OOMOTKH TpaHCPOpPMATOpa COSANHEHBI IO CXEME «3BE3/1a—3BE37a».
Tpebyetcs onpenenuTs: mapaMeTpsl T-00pa3HON CXeMBbl 3aMEIIEeHUs], CUUTasi €€ CHMMETPUIHOM (2
= r2' u x=x3), a TaKKe (HaKTHYECKHE 3HAUCHHUs COMPOTUBICHUN BTOPUYHONW OOMOTKH; BETHYHHBI
KII[ #, COOTBETCTBYIOIIME 3HAYCHHUSIM IMOJIHOW MomHOCTH TpaHchopmaropa 0,25Suew; 0,5 Swow;
0,75 Skom u mpu Kod(PUIMEHTAX MOIIHOCTH HArpy3ku cos@z= 0,8 (MHIYKTUBHBIN Xapaktep
HaArpy3KH) U cos@2 = 1; HoMuHaNBHOE M3MeHeHue HanpsokeHust A U . TToctpouts rpaduku 1 = T ()

u Uz = (f).

Tabmuua 2. 1- Mcxonasle naHHble K 3amaye 1



[TapameTpsi BapuanTel
1 2 3 4 5 6 7 8 9 10
SH,kB-A 100 | 180 | 320 560 1000 | 800 | 600 700 400 | 200
Uln, kB 05| 30 | 60 10 35 10 10 6,0 30 | 30
U2n, kB 023 | 04 | 04 0,4 3,0 0,4 0,6 0,6 0,23 | 0,23
Uk, % 55 | 55 | 85 6,5 5,5 6,5 8,5 5,5 6,5 | 55
10, % 6,5 | 55 | 55 5,5 50 50 5,5 5,5 55 | 65
POn,Bt 065 12 | 16 2,5 5,2 3,6 2,8 3,2 20 | 15
Pxnom>xBr | 20 | 3,6 | 58 9,0 135 | 10,0 | 9,0 8,2 6,0 | 4,0

6. B Tabnume 2.2 mpuBeAeHHI JaHHBbIE Tpex(a3HBIX CHIIOBBIX TpaHChopma- TOpoB cepun TM:
IIOJIHAsE IOMUHAJIbHAS MOIIHOCTh Sy HOMUHAJIbHBIE MOTEPH XOJIOCTOro Xoja Pu M KOPOTKOIro
3aMBIKaHUS! P K03((UIMEHT MOIIHOCTH HArpy3ku cos ¢2. TpeOyeTrcs onpenenuTh BEIUUUHY
camxenus KI1/1 mpu HOMHHANBHON HAarpy3Ke M0 CPaBHEHHUIO C €r0 MaKCHMAJIbHBIM 3HAaYEHHEM.

Tabmmma 2.2 — Mcxonaele faHHbBIE K 3a1aye 2

Tun Snomk B A POnom xBt Pxnom, kBt cos @2
TpaHchopmaropa
TM-100/35 100 0,465 1,97 0,8
TM-160/35 160 0,70 2,65 0,85
TM-250/35 250 10 3,70 0,85
TM-400/35 400 1,35 5,50 0,8
TM-630/35 G30 100 7,60 0,75
TM-1000/35 1000 2,75 12,2 0,70
TM-1600/35 1G00 3,65 18,0 0,8
TM-2500/35 2500 5,10 25,0 0,75
TM-4000/35 4000 6,70 33,5 0,85
TMC300/35 6300 9,40 46,5 0,8

7. B tabnurme 2.3 mpuBeeHBI TEXHUYECKHE NaHHBIE Tpexda3HbiXx TpaHchopmaTopoB cepun TC3
(TpanchopmaTop TpexdasHblil CyXol C 3a3eMJIEHHOM MNEpBUYHON 0OMOTKOH). Mcmonb3ys i
JAHHBIE, OINpeneNnuTh: Kod(pduuueHT TpaHchopMal K, HOMHUHAIBHBIE 3HAYCHHUS TOKOB
nepBUIHONU |7uom 1 |210n BTOPUYHON OOMOTOK; TOK X0JIOCTOTO X0@ lonon HAaNPsDKEHUE KOPOTKOTO
3aMbIKaHUs Uxn; COMPOTHBIIEHHE KOPOTKOTO 3aMBbIKaHHUS Zx U €T0 aKTHBHYIO I'x U HHAYKTUBHYIO
Xx, COCTABIIAIOLIME; OIPEICINTh HOMUHAJIBHOE M3MEHEHHE HANpsDKEHUS NpU 3HAYCHMSIX
koo duimenTa MOIHOCTH Harpy3ku cos @2 =l; 0,8(uHnm.) m 0,8(emMK.); HOMHHAJbHbIE H
makcumainbHble 3HadueHus KIIJl Tpancdopmaropa npu kodpduuueHTax MOLIHOCTH Harpy3Ku
cos g2=1u0,8.

Tabmuma 2.3— UcxoaHble TaHHBIE K 3a71a4e 3

Tun tpancdop- | Snom, KB|Ulnom B| yoy,00 B | POHOM KBT | Prnom kBt | Uk 10
maropa A
4.0 160 6 0,23 0,7 2,7 5,5
4.0 1G0 10 0,4 0,7 2,7 5,5
3,5 250 6 0,23 1,0 3.5 5,5
3,5 250 10 0.4 1.0 3.5 5,5




3,0 400 6 0,23 1,5 5.4 5,5
3,0 400 10 0,4 1,0 5,4 9,5
1,5 G30 6 0,4 2,0 7.5 9,5
1.5 630 10 0.4 2,0 7,9 9.5
1.5 1000 6 0,4 3,0 11,3 5.5
15 1000 10 0,4 3,0 11,3 9,9
1,5 1600 10 0,4 4,2 16,0 5.5
8.  OpnodaszHblil TpaHCHOPMATOP UMEET CIIEAYIONMe HOMUHAIbHBIE naHHble: S, = 10500 kBA,

Uw/U2. = 110/6,3 xB. OmnbITHBIC JAaHHBIE KOPOTKOTO 3aMbIKaHHS MPU HOMHUHAJIBHBIX TOKaX B
o6Motkax Ui« = 115 kB, Pic = 81,5 xBt, OnbiT npoBoautcs Ipu Temmieparype ooMotok 75 C.
BbrancnuTe akTHBHBIE M MHIYKTHUBHBIE CONMPOTHBIEHUS (a3 00MOTOK TpaHchopMaTopa, mosiaras
R« = R2 u X« = X"2. Kakoe Hanpspkenne HeoOxoaumo noasectu k oomotrke HH npu npoBenenun
OIIbITa CO CTOPOHBI 3TOM 0OMOTKHU?

9.  H3meHeHue BTOPUYHOTO HaNpsDKEHUsS TpaHcPopMmaTopa IpU HOMUHAIBHON HAarpy3Ke U COS)2
= 1 cocraBuser 1,97 %. Omnpenenuts B aOCOJIOTHBIX EIWHUIAX DJICKTPUYECKUE TOTEPH
tpanchopmaropa, ecim S, = 100kBA.

10. Onmnpenenuth W3MEHEHHE BTOPUYHOTO HAIPSHKCHHUS TpaHcPopMaTopa B OTHOCHTEIBHBIX
eauHunax g Harpysku l2 = 0,512, u cose2 =0,8 no cnenyromum nanueiM: SH= 100 k B-A, Px =
1970 BT, ux = 4,5 %.

11. TpanchopmaTop MomHOCTRIO 63 Kk B A mmeer motepu kopoTkoro 3ambikanus 1280 Bt u
HarpsiKeHue Kopotkoro 3ambikanus Ux = 4,5 %. Haiitu 3Hauenus yria Harpy3ku, Ipu KOTOPOM
M3MEHEHHUs] BTOPUYHOT'O HANIPSKEHUS HE TPOUCXO/IUT.

12. Tlotepu TtpanchopMaTopa, MUMEIOIIEr0 HOMHHAIBHYIO MOITHOCTH SH = 63 kB-A, mpwu
XoJIocToM xoxae Pr» = 265 Br, npu koporkom 3ambikanuu Pr = 1280 Bt. Onpenenuts KII/]
TpaHchopmaTopa sl HOMUHAIBHOW HAarpy3KH HpU TpeX 3HAYCHHSIX KOd(P(HUIIMEHTa MOITHOCTH
cospz2 =0,8; 1; (-0,8).

13. HomwunanpHas MoImHOCTH TpexdasHoro TpaHchopmaropa Si =25kB A; HampspkeHue
nepBudHON 00MOTKH Uinon = 10 kKB; Bropuunoi ooMoTku U2son = 400 B; moTepu mpu xos1ocTom
xone Px = 125 Br; conporusnenue nepsuyHoit o0MoTku R1 = 48,4 Om; BTOpu4HON 00MOTKH R2 =
0,077 Om. Onpenenuts KIIJ] Tpanchopmatopa aiis 3nadenuit f = 0,5; 1; 1,25 npu kosddurmente
morHocTH cos@2 = 0,9.

14. JIns omHO(a3HOTO TpaHCPOopMaTOpa HOMHUHAIBHON MOIITHOCTHIO Syon—=600 KB-A n
HOMUHAJIBHBIM MEPBUYHBIM HarpsikeHUueM Unuon = 31,5kB MOITHOCTBIO KOPOTKOTO 3aMbIKAHUS Pl
= 20xBru HanpspkeHueM KopoTkoro 3ambikanus Ux =8,5%. PaccunrtaTs JaHHbBIE U TOCTPOUTD
rpaduK 3aBUCUMOCTH U3MEHEHHs BTOpUYHOT0 HanpsokeHus A U oT kosdduienta Harpy3ku f,
ecnu ko3 HUIIMEHT MOLTHOCTH HArpy3Ku COS¢n.

15. I'pynma u3 Tpex onxHo(da3HbIX TpaHCPOPMATOPOB OJMHAKOBOH MOIIHOCTH C HOMHUHAJIBHBIMHU
¢azupiMu HanpsokeHuAMU U1igp = 500 kB 1 U2ug = 20 kB ucnons3yercss ans TpaHchopmanuu
Tpex(da3HbIX TOKOB. [lepBUYHBIC OOMOTKHM COCIUHECHBI B TPEYTOJHHUK, BTOPUYHBIC — B 3BE3Y.
Uemy paBHBI JTUHEHHbIE HANpsKeHUs HA oOMOTKax TpaHchopmartopa? Haiitu kosdduiment
Tparchopmarum.

16. Hampsxkenue TpexdasHoil cetu Bbicokoro HampspkeHus: Ui = 525 kB, Huskoro — Uz = 20 kB.
IIpu xakoM coenwHEeHHMH OOMOTOK Tpex OIHO(]Aa3HBIX TpaHC(HOPMATOPOB C HOMHUHAIBHBIMU
HanpspkeHusmu U1,/U2. = 303/20 kB Bo3amoxkHa TpaHchopmalus Tpex(a3HbIX TOKOB?



17. O6bmoTku TpexdaszHoro TpanchopmMaTopa coeqMHEHBI 10 cxeme Y/ A, 9ucio
BUTKOB Kaxaou (a3pl mepBuuHoil oomotku W1 = 1000, Bropuunoii oomorku W2 = 200.
Onpenenuth TUHEHHOE HANPSDKEHUE HA BBIXOZE TpaHc(hopMaTopa, eciu JIMHEHHOEe HapsHKeHUE
mutaroniei cetn U1 =1000 B.

18.  HowmwunampHas MomHOCTh TpexdasHoro Ttpanchopmatopa Sy=25 kB A; HOMHHAaIbHBIE
nanpsokenus U;,= 10 kB; Btopmunoit oomotku U,,= 0,4 B. Cxema coemunenus Y/Y.
Tpanchopmarop HUCHBITAH B PEXHME XOJIOCTOro xoma co crtopoHsl oOmotkun HH. Tlpum
HOMHUHAJIBHOM HampspkeHuH Tok I,,= 1,15 A, motpebnsemas momHocTh Py,= 0,135 xBt. Haiitu
TOK XOJIOCTOTO XOJa TpaHc(popMaTopa B OTHOCUTENBHBIX €IUHUIAX U KO3 UIMEHT MOIIHOCTU B
pEXHUME XOJI0CTOr0 X0a.

19.  Yacrora muTaromeil CETH B OIBITE XOJOCTOro xoja Tpancopmaropa f = 49 I'm. Kakoe
HanpsDKeHHe HeOoOXOJMMO IOJBECTH K NEepBUYHON 0OMOTKe TpaHChopMmaropa ¢ HOMUHAJIBHBIM
HamnpsbkeaueM U;,= 400 B u wactoroit 50 I', 94TOOBI peakTHBHAS COCTABIISAONIASI TOKA XOJOCTOTO
X07a ocTanack 6e3 U3MEeHeHH?

20. Opnnodaszueiii TpaHchOpMaTOP UMEET CeAYoIe HOMUHANBHBIC nanHble: S,= 10500 kB-A,
Uy/Uyy= 110/6,3 kB. OmnbITHBIE JaHHBIE KOPOTKOTO 3aMBIKAHHS IIPH HOMHHAJIBHBIX TOKaxX B
obmotkax U;= 11,5 kB, P, = 81,5 xBt. OnbIT npoBoauics npu Temmneparype oomorok 75°C.
BbluncnuTh akTHBHBIE U MHIYKTHUBHBIE CONPOTUBIEHUS (Da3 0OMOTOK TpaHcdopmaropa, mosaras
Ry =R; u X; = X;. Kakoe HanpspkeHue HeoOxoaumo moaBectd k oomorke HH mpu mpoBenenun
OIIbITA CO CTOPOHBI 3TO 0OMOTKH?

21. Ompenenuth K03(pduuMEeHT yKOpoueHHs Immara OOMOTKM Ui TEpPBOH  OCHOBHOMU
rapmonnueckoir MJIC, eciau B 3yOIOBBIX JEICHUSAX IOJIOCHOE JACJICHHEe OOMOTKH paBHO 15, a ee
mar y = 11.

22. OO0miee 4KuCIIO KaTyIIeK BOCBMHUITOIIOCHON JTBYXCIOWHON 0OMOTKHM paBHO 72.I1lar oOMOTKH B
3yOLIOBBIX JIENCHUAX paBeH 7. OnpenaenuTs K03 (HUIMEHT yKOPOUSHHS 1mara 0OMOTKH IS TIEPBOH,
TpeTbeil u naTor rapmonnueckux MJIC.

23. Ywucino 3yOmoB marauTonpoBoja paBHo 90. OmpenenuTs mar mecTUIOTIOCHOW JIBYXCIONHON
OOMOTKH B 3yOIIOBBIX JICJICHUSAX, NPH KOTOPOM Tsitas rapMonmdeckas B MJIC comepxarbesi He
Oyzaer. Uemy paBeH MpH TakoM mare Ko3((QUIIMEHT YKOPOUEHUS JIJIsl IEPBOM rapMOHHYECKON?

24. Onpenenuth K03(duumeHt pacnpenenenus TpexpazHoil 0OMOTKHM OCHOBHOW TapMOHHYECKOU
MJIC da3ssl, ecu ¢aza COCTOUT M3 JABYX MEPUOJHUUECKUX CHCTeM Katymiek ( = 2). Uemy paseH Kp
MIpU yJIBOCHUU Yuciia (?

25. Tpexda3nasi MIECTUTIONIOCHAS OOMOTKAa C YMCIOM BUTKOB B (paze W = 68 W O0OMOTOYHBIM
koddpurmentom  Kos = 0,866 mwHTaeTcsT CHUMMETPHYHON  CHCTEMOW TOKOB  IMPSIMOWA
HIOCIIeIOBAaTEIEHOCTH € TOKOM B (ase A ip = 250c08314t A. OmpenenuTs aMIDIUTYAY W 9acTOTY

BparieHus nepBoi rapmonndeckoi MJIC oOMOTKH.

26. Ompenenuth aMIUTMTYJy OCHOBHOM, TATOH W ceapMoi rapmonumyecknx MJIC tpexdaszHoii
JBYXCIOWHOW OOMOTKHM C YHCIOM I1a30B Ha TOJIOC W a3y ( = 3, marom oomotku yx = 0,87,
YHICIIOM BUTKOB B KaTymike Wx = 21. Tok mapannensHoi BeTBU |, = 15 A.

27. YetpipexnomocHas Tpex¢azHas AByXcioiiHas oOMoTKa copepkut 60 karymek. [llar oOMoTkn
y = 11 3ybuossix nenenuit. Yucmo BuTtkoB B (haze W = 50. Tox B daze | = 442 A. Onpenenutpb
aMIUTUTY/IbI, YTIIOBBIE CKOPOCTH M HANpaBJICHHUS BpPAIICHHS OCHOBHOM, MSATON U MEPBOIl 3yOLIOBBIX
rapmormndeckux MJIC oomotku. Yacrora Toka f = 50 I'm.
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28. OO0miee 4KCIIO KaTylIeK BOCBMUIIOJIFOCHOW ABYXCIOWHOM 00MOTKM paBHO 72. [llar oOMOTKH B
3yOLOBBIX JleneHusx y1 = 7. Onpenenuts K03(pPULneHT yKopoueHHs mara OOMOTKHU JJIsl TIEPBO,
TpeTbeil u naTor rapmonnydeckux IIC.

29. Yucno 3y6noB marautonpoBoaa Z = 90. Onpenenuth miar MECTUIOMIOCHOM ABYXCIOMHOM
OOMOTKH B 3yOIIOBBIX JEJIEHUSIX, MPU KOTOpoM msATas rapmonmdeckas B DJIC comepxkarbcsi He
Oynet. UeMy paBeH IpH TaKoM Irare K03(GHUIMEHT YKOPOUCHHUS JJIs IEPBOH TApMOHHYECKOM?

30. Beryucnuth 0OMOTOYHBIA KOA(DMHUIIMEHT Uil OCHOBHOM, MATOH M CEABMON TapMOHHMYECKHX
Tpex(ha3HbIX JBYXCIOWHBIX OOMOTOK, €CITU MarHUTOMPOBOJ umeeT Z = 72 3y0ma, mar oOMOTKH B
3yOIOBBIX JeieHusIX y = 7. OOMOTKa MHOTOIOIIOCHAs 2p = 8

3aJIaHI/IH o pasaejy «MalIHHBI NOCTOSTHHOI'O0 TOKA»

Omnpenenutsy D/1C mapaniensHOW BETBH NMPOCTONW BOJHOBOH OOMOTKH SIKOPSI YETBIPEXIOIIOCHON
MAaIllMHBI TTIOCTOSTHHOTO TOKa, €Ci 4Hucyio 3 PekTuBHBIX mpoBoaHUKOB sikopss N = 920, wacrota

Bpamienus n = 1500 06/MuH, MarHuTHBINA MOTOK Ha nomoc @ = 0,425 -10_2B6.

[Ipu yactore Bpauenus saxkops n = 1500 06/mun D/]C mammHbl IOCTOSHHOTO TOKa paBHa 115 BT.
Haiitu Benmuuuny u wacrory D/IC oOMoTku sikops mpu vacrorax Bpamenus: 1000, 750, 600
00/MuH. YHCo map MOJII0COB MAIIWHBI 2p = 2.

O/1C MammHbl IOCTOSIHHOTO ToKa £ = 225 B. Onpenenurts HaNpsHKeHUE U1 peKUMa reHepaTopa u
nBurartens npu Toke skops lo = 500 A, ecnm conpoTtusienue menu skops Ra = 0,01 Owm.

MarHuTHBIM IIOTOK Ha IOJIOC MAIlMHBI IMOCTOSHHOIO TOKa IIpu HOMHUHAJIIbHOM B036Y)KI[CHI/II/I D

-2 .
= 1,29 -10 © B0, mocrosHHbBI K0dhdumment Co = 126. OnpenenuTh HaNpsDKEHUE MAITUHBI B
TeHepaTOPHOM peXHMe IpH HOMHHAIbHOM Toke 100 A, ecnm vactoTa BpameHus skops n = 1500
00/MUH, conpoTHBIIeHUE 1enH sKops R. = 0,25 Om.

['eHepaTop MOCTOSIHHOTO TOKA HArpy’>KeH Ha CONMPOTUBIICHUE HArpy3ku R, = 0,44 Om, HanpsDKeHHE
reHeparopa 220 B, conporuBnenue uenu sikops R. = 0,01 OM. Onpenenutb 4acToTy BpallleHUS

. -2
SIKOpSI TEHEpaTopa, €CJIM MarHUTHBIN MOTOK @ = 2,96-10 “BO, yncio 3 PpeKTUBHBIX TPOBOTHUKOB
N = 304, oOMOTKa IKOps IPOCTask NeTIeBasl.

I'eHepaTop MOCTOSIHHOTO TOKAa HE3aBUCHUMOTO BO30YKIEHHSI ¢ HOMUHAIBHBIM HanpspkerneM Unp =
230 B 1 HoMHHAIBHOM YacToTOM BpameHus Ny = 1500 06/MUH MMeeT MPOCTYIO METIEBYI0 OOMOTKY
sikopst, cocrosmnyro u3 N = 200 mpoBoguukoB. Yucio moaocoB renepartopa 2p = 4, CONpOTHUBICHUE
00MOTOK siIKOps mpH paboueit Temmneparype X e = 0,175 OM, OCHOBHOIM MarHUTHBIA MOTOK @ =
4,8-1072B6. /lng HOMUHAILHOTO pekuMa paboThl TeHepaTopa onpeaeauth: DJC sxops Ear, TOK
Harpy3kd lez, DSJIEKTPOMAarHUTHYIO MOIINHOCTH Poy W JJEKTPOMArHUTHBIA  MOMEHT Moy
PazMarunumBaromum J1efiCTBUEM peaKLUu sIKOps IpeHeOpeb.

D/1C reneparopa He3aBUCUMOTO BO30OyxneHust £, = 240 B, conpoTuBieHne sKOpHOW OOMOTKH I =
0,1 Om. OmpenenuTh HaNpsHKEHHUE HA IIETKAaX TeHepaTtopa mnpu Toke Harpysku |z = 100 A.

MourHoCTh, oTpedsieMasi TeHepaTOPOM TTOCTOSIHHOTO TOKa OT NMpUBOAHOTO apuratens, P1 = 50
kBT, cymmapHble moTepu MoOIIHOCTH B reHepatope XAP = 5 kBt. Onpenenuts ko3¢GQUIMEHT
IIOJIE3HOTO ACHCTBUS F€HEPATOpA.

IIpu wyacrore BpameHus N = 975 o0/MUH [ABUraTeiab MOCTOSHHOIO TOKAa OTAAET MOJE3HYIO



40.

41.

MOIIHOCTh P2 = 5 kBT. OnpeenuTs noie3Hblii MOMEHT ABUTATEIA.

Jlyis TeHepaTopa MOCTOSSHHOTO TOKa HE3aBUCUMOTO BO30YKICHHS U3BECTHBI TEXHUYECKHE JaHHbIC:
HoMHHaNbHOE HanpspkeHue Ux = 230 B, nmotpebisemas momHocts P1 = 45 kBT, Tok Bo30yx1eHus
Iz = 20 A, conporuBieHre 0OMOTKH BO30YXIEHUS U AKOPsi cOOTBETCTBEHHO I'B = 100 OM u ra =
0,12 Om, ko3 dumuent moneznoro aeiictBus = 0,865. Onpenenuts D/C sxkopHOt 00MOTKH FEq,
AJIEKTPOMArHUTHYIO MOIIHOCTH P>y, TIOTEpU B 0OMOTKE BO30OYXICHUS Psup, CyMMapHbIe IOTEpU
MOIITHOCTH 2P .

I'eneparop mnapamiensHOTO BO30YXKIeHUs paboraer Ha cerb HampsbkeHuem Uwm = 120 B.
ConpotuBiieHHsI 0OMOTOK SKOPS U BO30YKIeHUs1 B pabodyem pexume o = 0,08 Om, rz = 18 Owm,
COTMPOTUBIIEHNE HArpy3ku 7,= 1,2 Om. Ompenenuts: TOK HArpy3Kd TeHEpaTopa, TOK B IIETH
BO30Y>KIeHUs, TOK sikopsi, DJ]C reHeparopa, mojae3Hyr0 MOITHOCTh

2. 3amayM peKOHCTPYKTUBHOI'O YPOBHS

33}13HI/IH o pasaejay «ACI/IHXPOHHLIe MaIIuHbD»

42. BpMMUCIAT, MAarHUTHBIA TOTOK ACHHXPOHHOW MAIIUHBI TPU  HECHHYCOHIATHLHOM
pacrnipenesieHn HHAyKuu, eciu (asnas 3J1C, nuaaynupoBanHas B 00- MOTKe ctaTopa, F1 = 365 B,
YKCI0 BUTKOB (a3bl ctatopa W1 = 176, oOMoTouHbIl KO3 duimeHt Kosr = 0,958, koaddurment
HachlmeHus 3yorosoro ciost kz = 1,2, yactora Toka f = 50 I'. CpaBHUTH MOJy4CHHOE 3HAYCHHE
MarHMTHOTO MOTOKA C €r0 BEJIMYMHON MTPU HEHACHIILIEHHON MaIIlHE.

43. DOJIC, unnynupoBaHHas B (paze 0OMOTKHU CTaTOpa aCUMHXPOHHOTO JABHUraTeNs MpPU BpaIleHUU
poTOpa ¢ TOM e 4acTOTOH, uTo u noje cratopa, £1 =215 B. Tok B cratope lo = 5,6 A. Onpenenuts
COCTaBIISIIOLIME TJIABHOTO COMPOTHBICHUS OOMOTKH  CTaTopa, €CJIIM MAarHuTHbIe TOTEpU B
MarmuronpoBoje cratopa Py = 180 Br.

44, IllecTurnoirocHas acCHHXpOHHAs MalllMHa MUTaeTcs oT Tpexdas3Hoit cetn ¢ yactoror 60 I
Ckonbxenne MamuHsl paBHO 0,025. HailTu yrioByl0 CKOpPOCTh M 4YacTOTYy BpallleHUs IO U
potopa. Kak u3mensarcs 3tu Bennuunbl npu yactore 400 ['n? B xakom pexxnme paboTtaet MarmHa?
45. Porop aCMHXpPOHHOTO JBHTATENsS BPAIIAE€TCS C YIJIOBOM CKOpOCThIO @ = 298 pan/c. B kakom
pexuMe W TpPU KAaKOM CKOJIbKEHHH OyneT paboTaTh MalllMHAa B TIEPBBIH MOMEHT IOCIE
MEPEKITI0UYEHUsT OOMOTOK CTaTopa Ha MPOTHUBOIOJIOKHOE HAIMpPaBICHHE BPAIICHHS, €CIH YTJIOBas
CKOPOCTb 0N @] = 314 pan/c?

46. Portop Tpex(}a3HOro acCHHXpOHHOrO JABHMraTeNs Bpamiaercss ¢ yacToTod N = 1440 06/MuH.
Ompenenutey DJIC B3auMHON WHAYKIMU B (pa3e poropa E2s, €CM CHHXpOHHAs YacTOTa BPAIICHUS
n1 = 1500 o6/muH, a DJ1C npu HenoaBmxHoM potope E2 = 200 B.

47. DJC, manynupyemas B (ase poropa acHHXpPOHHOW MalWHBI TpU ckoibxeHnu S = 0,03,
paBHa 6 B. HaiiT Tok B 0OMOTKE HEMOABMKHOTO POTOPA, €CIU aKTUBHOE COMPOTHBIIECHHE (a3bl
06MoTKH poTopa 2 = 0,01 OM, a MHIyKTUBHOCTh paccesHus L, = 2,2 * 10™* I'n. Yacrora cern fi
=50TIm.

48. AKTUBHOE CONPOTHUBIIEHUE (a3bl OOMOTKH POTOpa ACHHXPOHHOM MAIIMHBI € (ha3HBIM
potopom 2 = 0,01 Om, 3/IC B3aMHON MHIAYKIMH B (pa3e poTopa MpH HEMOJABUKHOM poTope E2 =
212 B, Tok l2 = 2400 A. OmpenenuTs MHIYKTUBHOE CONPOTUBIIEHUE paccesHus ¢a3pl 0OMOTKU
potopa nipu ckosibxkennu S = 0,03.

49. ACHWHXpOHHBIM aBHWTaTens TNpu HampspkeHuu cetn 380 B B pexmMe XoiocToro xona
notpebinser u3 cetd Tok 30 A ¢ koaddunmentom MomHocTH 0,09. AKTUBHOE conpoTUBIeHHE (Pa3bl
IIECTUTIONIOCHON OOMOTKH CTaTopa, COeAMHEHHOH B 3Be3ny, paBHO 0,07 Owm. Ilox HOMUHaMBHON
Harpy3Koi JBUTaTeNlb MOTPEOISET M3 CETH aKTHBHYIO MOIIHOCTH 145 kBT mpu xosdduuumenrte



morHoctr 0,88 u Bpamaercs ¢ dactoto n = 965 o6/muH. IlpeneOperas MexaHUYECKUMH H
I[O6aB0LIHBIMI/I MNOTCpAMHU, OMPCACIINTD MOJIE3HBIN BpaH_IaIOH_II/Iﬁ MOMCHT Ha Bally JABUTaTCJIA.
Yacrora nuraromieit cetu f = 50 '

50. DnekTpoMarHMTHas MOUIHOCTh ACHHXpOHHOTO nBurarens P.,. = 500 Brt, mnonnas
MexaHuueckas MOIIHOCTh Pux = 470 Bt. Haiitu ckonpxeHue, npu KOTOpoM paboTaeT [BUraTellb, U
AJIEKTPUUYECKHUE ITOTEPH B POTOPE.

51. OmnpenenuTh TPHUBEIECHHOE AaKTUBHOE COMPOTUBICHHE OOMOTKH pPOTOpa Tpex(a3HOro
YEThIPEXIIOJIOCHOIO ACUHXPOHHOTO JBUraTels, MMEIOIIEro HOMUHaIbHYI0 MouiHocTh 110 kBT,
HOMMHAJIbHYIO 4acTOTy BpauieHusi n = 1470 o6/MuH, HOMHHanIbHOE (a3zHoe HanpsbkeHue Ul, =
220 B, wacrory fi = 50 I'm, KpaTHOCTh MaKCHMaJbHOTO MOMeHTa Mm/M, = 2, aKTHBHOE
conpotuBicHre 00MOTKH cTatopa 1 = 0,021 Om.

52. JIByxmomrocHbI  Tpex(a3Hblii ACHHXPOHHBIA JBUraTellb B HOMUHAJIBHOM pEXHUME
norpebssser MomHocTh P1 = 12,5 kBt npu vyacrore Bpamenus n = 2930 o6/mun . Yactora cetu 50
I'u. [TocTpouTh MEXaHUYECKYIO XapaKTEPUCTHKY JBUTATENsl MO CIEIYIOIUM JaHHBIM: KPaTHOCThb
MakcuMasibHoro Mmomenta Mm/M, = 2,2, KITJ] =88 % .

53. Ilpu kakoil yacTtoTe BpallleH!s] aCHHXPOHHBIN JBUraTelb pa3BUBAET MaKCUMAJIbHbIE MOMEHT,
€CIIM OTHOIICHHE MAaKCHMAaJIbHOTO MOMEHTa K HOMHHAIBHOMY MOMEHTY Mw/M, = 22, a
HOMHUHAJIbHAS 4acTOTa BPALIEHUs LIECTUIIOIIOCHOrO Aurareins npu vactore cetu 50 I'm n = 983
00/MUH.

33}13HI/IH o pasaejay «CI/IHXPOHHLIe MalIuHbD>

54. OnpenenuTh MarHUTHBIA MOTOK B3aWUMHOW MHIYKIMH, COOTBETCTBYOIUI Toky | = 1300 A B
TpexdazHo 0OMOTKE ABYXIIOIIOCHOTO TypOOreHepaTopa, ero NoToKocIerieHne ¢ (ha3oil 00MOTKH
craropa u UHIynupyemyto B Heit D/IC, ecnu M3BECTHO: YMCIIO BUTKOB B (paze oOMOTKH Wi = 16,
YHCIIO Ma30B Ha mojroc U gasy q = 8, mar oomorku y = 20, pacuerHsli 3a30p J'=3,3 cM,
nomocHoe aeneHue 7= 150 cm, pacuernas jumHa | 5= 210 cm, gacrora Toka 50 I'.

55. Tlo wu3BecCTHBIM 3HAYEHMSIM TJIABHBIX HMHIYKTUBHBIX COMPOTUBJICHHA OOMOTKH SKOpS IO
npooibHOM Xad = 2,02 Om u monepeuHodt Xag = 1,53 OM ocsm ruaporeHeparopa ONpeeuTh
cootBercTByronyr0 JJIC B3auMHOW WHIYKIMH SKOpSA Fad W Fag I pexumMa paboThI,

xapaxTepusyemoro Tokom | = 2800 A u yriom /8 = 50°.

56. HomuHanbpHass MOIMHOCTH THIporeHeparopa Sy = 26200 kB-A, HOMHHaIBHOE JHMHEHHOE
Hanpsbkenue Uy, = 10,5 kB, wacrora toka f = 50 I', coenunenue a3 — 3Be3na, HOMUHAIbHAS
yacToTa BpatieHus ny = 125 06/mun. Haiftu ammnutyy ocHoBHOM rapMonndeckoir MJIC oOMoTKH
SIKOps, €CIIM YUCIIO BHTKOB B (aze Wi = 126,, ooOmMoTounbii k03ddurment Koz = 0,94. Haiitu

coctapsromue MJIC 110 MPOIONEHON U TIONEPEUHON OCsAM TIPH aKTHBHO-MHAYKTHBHOI (f = 50°)
Harpyske.

57. Potop tpexda3zHOro CHHXpOHHOTO TeHepaTtopa uMmeeT 12 momrocoB. YacTtoTa HanpsoKeHUs Ha
3axxumax rereparopa f = 50 ', [Tone3Hast MOITHOCTH IPUBOAHOTO ABHraTelns 5 kBt. Onpenenurtsb
BpaIAIOLIMIl MOMEHT Ha Bajlly FeHeparopa.

58. TpexdasHblii CHHXPOHHBIN T'eHepaTtop BbipabaThiBaeT HampspkeHue vactoroi f = 50 I'm.
Yucno nomocos 2p = 2. [IpuBogHOM ABUraTens co3faeT BpallalOIIUii MOMEHT Ha Bamy M1 = 29

Hwm. OHpCI[eJ'II/ITL IMMOJIC3HYKO MOIITHOCTD NPHUBOAHOT'O ABUTATCIIA.



59. OmnpenmenuTh HampsHKEHHE HAa 3aXHMaxX Tpex(a3HOrO0 CHHXPOHHOTO TEHeparopa,
paboTaroiero B peXHME XOJIOCTOrO XOJa, NpPH COSAMHCHHH OOMOTKHM CTaTropa IO CXeMe
«TPEYTOJBHUK» M «3Be3/1a», €CIM M3BecTHO, uro 4acrora f = 50 I'm, ymcio mociemoBaTenbHO
COCJIMHEHHBIX BUTKOB (pa3bl 0OMOTKH craTtopa Wi = 180, oOMoTOuHBIH KO3 duimeHT Kos1=0,92,
MaKCHMAaJIbHOE 3HAYEHNE MAarHUTHOTO MOTOKA OHOM (ha3el @Pmax = 0,012 B6.

60. Ompenenute HArpy304HBIH TOK TypOOT€HEpaTopa NpW JHHEHHOM HANPSHKCHHH HA 3a)KHMMax
U, = 6,3 kB u koapduuuente mourHoctu cosgp = 0,8, ecnmu uzectHsl DJ{C B030Yy)IeHUS
redHepatopa Ef = 7,5 kB, akTuBHOE U MOJIHOE MHAYKTUBHOE CONPOTHUBIIEHUS OOMOTKH siIKOpst R =
0,235 Om, X1 =32,9 Om. OOMOTKa coeJMHEeHA B 3Be3/y. BnusHuEeM HaChIIIEHUs TPEHEOPEYb.

61. SIBHOMOMIOCHBIH CHMHXPOHHBIN TeHEpaTOp BKJIIOYEH Ha AKTUBHO-UHAYKTHBHYIO HArPYy3Ky Zy
= 8,8 +j6,6 Om. dDa3usIit Tok reHeparopa | = 346,8 A. Onpenenuts DJIC BO30YyKACHUS reHEpaTopa
(Oe3 ydera HACBHIIICHHMS), €CJIM UHAYKTHBHOE COIPOTHUBJICHHUS OOMOTKH SKOPS IO HPOAOJIBHOU U
nonepedHoit ocsim: Xd = 9,89 Om, Xq = 6,03 OM. AKTUBHOE COMPOTUBJICHHE OOMOTKH SKOpsi R =
0,147 Om.

3. 3agaHusi TBOPYECKOT0 YPOBHS

3agaHus mo pasneny «ACHHXPOHHbIE MAIIMHBD

62. UYersipexnomocHeii AJl ¢ ¢da3HbIM poTopoM mpu HamnpsokeHun cetd 380 B B pexume
XO0JIOCTOTO Xoaa Bpamiaercs ¢ 4actotoi 1500 o6/muH u mpu koddpdumuente momrHocTd 0,08
MoTpeOIseT U3 CETH TOK 25 A. AKTMBHOE CONPOTHBICHHE (a3bl OOMOTKH CTaTOpa, COSAMHECHHOU B
3Be3ay, paBHo 0,02 Om. OOMOTKa poTopa BKIIOYCHA B TPEyroibHHUK. COMPOTUBICHHE OOMOTKU
poTopa, u3MepeHHoe Ha Kojblax, paBHO 0,008 Owm. Ilog HOMUHANBHOW HArpy3KOM JBHUraTellb
notpebisier u3 cetu 110,5 kBT npu ko3 dunmente momuoctu 0,85, TMHEHHBIN TOK B pOTOPHOU
nenu 278,5 A. Ilpeamonaras, 4To MEXaHWMYECKHE IOTEPU pPaBHbl MArHUTHBIM TOTEPSIM B
CEpJICYHMKE CTATOPA, ONPENETUTh CKOPOCTh BpallleHUsI POTOPa B HOMUHAJIBHOM PEXKHME.

63. DnekTpuueckue norepu B ooMoTke cratopa A/l p-,1 = 500 Bt. MomHocTh, mogBoauMas K
neuratento, 13,8 kBT. Onpeaenuts 3eKTpOMarHuTHYI0 MOIITHOCTh, MOIITHOCTh Ha BaJly JBUTATEIS,
ANEKTPUYECKUE TIOTEpH B OOMOTKE pOTOpa, MEXaHW4YeCcKhe U J00aBOYHBIE IOTEpH, €Clu
YEeTHIPEXIOFOCHBIN IBUTATENb Bpamaetrcs ¢ yactotoid n = 1450 o6/mun, KITJI mamuuer 7 =87 %
. Yacrora cetn50 ', MaruuTHble MOTEpU B MarHUTOIPOBOJIE CTATOpa MPUHATH paBHBIMU 2/3 OT
ANEKTPUIECKUX MOTEPh B 0OMOTKE CTAaTOpA.

64. TloTpeOiisieMass aCHHXPOHHBIM JIBHTATEJIeM MOIIHOCTH 16,7 kBT, Hampsikenue cetu 380 B,
ko3 duureHt mMomHoctu 0,88. AKTUBHOE CONPOTHUBIEHHE OOMOTKH CTATOPA, U3MEPEHHOE MEXKIY
ee JIMHEeHbIMU BeIBOo1aMH, 0,56 OM. Ckonbxenue — 0,033. IIpennonokum, 4To MAarHUTHBIE TOTEPH
B CEpJIEYHHMKE CTaTopa paBHBl TIIOJIOBUHE DJEKTPUYECKMX TNOTEPh B OOMOTKE CTaTopa,
MEXaHU4YecKue U J00aBOYHbIE MOTEPHU COCTABISAIOT 5 % OT cymMmapHbIX notepb. Onpenenutsb
MOJIE3HYIO0 MOIITHOCTh U KO3 PHUIIMEHT MOJIE3HOTO JeHCTBUS ABUraTeNs.

65. UYeThIpexXIOMOCHBI aCHHXPOHHBIN JIBUTATENb MPH HOMHUHAIBHOW HAarpy3ke HOTpeOseT 3
CETH aKTHUBHYIO MOIIHOCTh P1 = 16,9 kBT. HoMunaneHas yacrota BpamieHus n = 1470 o6/muH,
CyMMapHbIe moTepu B asuraresie Xp = 1,9 kBt. OTHOIIEHHE MyCKOBOTO MOMEHTa K HOMUHAIBHOMY
MM, = 1,1. OnpenenuTh NPUBEICHHOEC AKTUBHOE CONPOTHUBIICHHME OOMOTKH pPOTOpa, €CIH
aKTUBHOE CONMPOTHUBIICHHE 0OMOTKH ctaropa 1 = 1,1 OM, HHIyKTUBHBIE COMPOTHUBIICHUS OOMOTKHU

craropa u potopa x1 + x2 = 5,2 Om. Yacrora cetu f1 = 50 I'm.



3aganus no pasaeny «CHHXpOHHBbIE MAIIMHBD)

66.  IlocTpouTh BEKTOpHYIO JAMarpamMmy Ui SIBHOIIOJIFOCHOTO CHHXPOHHOTO Te€Heparopa,
MMEIOIIEr0 aKTUBHO-EMKOCTHYIO Harpy3Ky.

67. IlocTpouTh BEKTOpHYIO JAWarpamMmy mJisi SIBHOIIOJNIIOCHOTO CHHXPOHHOTO T€HEparopa,
UMEIOLIETO aKTUBHYIO Harpys3Ky.

68. IlocTpouTh BEKTOPHYIO aUarpaMMa JUisi HESBHOIIOIIOCHOTO CHHXPOHHOTO T€HEparopa,
HMEIOLIETO aKTUBHO-EMKOCTHYIO HAarpy3Ky.

69. IlocTpouTh BEKTOPHYIO aUarpaMMa Ui HESBHOIOJIOCHOTO CHHXPOHHOTO T€Heparopa,
HMEIOLIETO aKTUBHYIO Harpys3Ky.

70. Nmeetcst TpexazHblii CHHXPOHHBIN T€HEPAaTOp MOIIHOCTHIO S, ¢ HANPSDKEHUEM Ha BBIXOJIE
U. (oOMOTKa cTaTopa COeIUHEHA «3Be3/10i») mpu yactoTe Toka 50 ['i m yacrore BpamieHus ni.
KIIJI rereparopa mpu HOMUHAIBHOW Harpy3ke #, (Tabdia. 18.1). ['eneparop paboTtaeT Ha Harpy3Ky c
cos ¢u = 0,9. TpebyeTcs ompeAenuTbh AKTUBHYIO MOILHOCTh T€HEpaTopa NpH HOMHHAIBHOMN
Harpy3ke Pu, Tok B 0OMOTKe cratopa lix, MOIIHOCTH MEPBUYHOIO ABUTaTeds P1 U Bpallaromui
MOMEHT M1 IIpU HENOCPEICTBEHHOM MEXaHMYECKOM COEIUHEHUH BaJIOB T€HEPATOPA U JIBUTaTEIIs.

BapuaHTsl
1 2 3 4 5 6 7 8 9 10
Su,xB-A | 330 | 400 170 470 230 600 780 450 | 700 | 500
Uln, kB 6,3 3,2 0,4 6,3 0,7 3,2 06,3 0,4 6,3 3,2
nu, % 92 92 90 91 90 93 93 91 93 92
nl o6/mun | 1000 | 750 600 1000 600 500 1000 500 | 1000 | 600

Benuuunusl

1. Kpurtepuu oueHMBaHUs KOMIETEHIIUI

OneHka «OTIMYHO» BBICTABISETCA CTYICHTY, €CIIM OH CBOEBPEMEHHO BBIIIOJIHMII PadoTy;
HCIIOJTH30BAJT aKTyaJIbHYIO OCHOBHYIO U JIOTIOJHUTENBHYO JINTEPATY Py, HOPMATHBHBIC AKThI; IPEICTABILT
000CHOBaHHE BBHIOPAaHHOW METOIMKM pacdeTa; BhIOpall BEPHYIO IIOCIIEI0BATEIBHOCTD BBITOTHEHHS
PaboTHI; TPON3BEN TOUYHBIE PACUETHI; MPEIOCTABII 000CHOBAHHBIE BBIBOJIBI ITO padoTe.

OrneHka «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIM OH CBOEBPEMEHHO BBINOJHII PadoTy;
MCIIOJTH30BAJT IOCTATOYHO aKTyaJbHYIO OCHOBHYIO U JIOTIOJTHUTEIIBHYIO JINTEPaTypy, HOPMAaTUBHBIEC aKThl;
HPEJICTaBWII BEPHYIO METO/IMKY pacyeTa; BBIOpaJl BEPHYIO IIOCIIEIOBATENBLHOCTD BBIOJIHEHUS! PabOThI;
MPOM3BENT TOYHBIE PACUEThI; IPEIOCTABIIT BEIBOJIBI TTO padoTe.

OneHka «yJIOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIM OH BBINIOJHII padoTy He
BOBpEMSI; HCIIOIb30BAJT HEAKTyaJIbHYI0 OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPY, HOPMAaTHUBHBIE aKThI;
HPEJICTaBUII BEPHYIO METOJUKH pacyuera; BHIOpasl BEpHYIO IIOCIIEIOBATENBHOCTD BBITIOIHEHHS PabOThI;
MPOM3BENT HETOYHBIE PacUeThl; HE MPEI0CTaBIII 0O0CHOBAHHBIE BBIBOJIBI IO padoTe.

OHGHKa CHCYOOBJICTBOPHUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIM OH HECBOCBPECMCHHO
BBITIOJIHII  pa0OTy; HCIIONB30BAT HEAKTyalbHYIO OCHOBHYIO U JIONOJHUTENIBHYIO JIUTEpaTypy,
HOPMATHBHBIE aKTBI; OTCYTCTBYET OOOCHOBAaHHE BBIOPAHHON METOAMKH pacdeTa; BhIOpal HEBEPHYIO
TMIOCJIE/IOBATENFHOCTD  BBITIOJHEHHST PA0OTHI; TPOM3BET HETOYHBIE pPACUYeThl CO 3HAYMTEIBHBIMH
OIMOKaMH; HE TPEIOCTABIII 0O0OCHOBAHHBIE BBIBOIBI IO PAdOTe.

2. OnucaHue WKAJbI OLeHUBAHUS
MaxkcuManabHO BO3MOKHBINM 0aJul 32 BECh TEKYIIMI KOHTPOJIb YCTaHABIMBAETCS PABHBIM 55.



Tekymee KOHTPOJIBHOE MEPONPHUITHE CUUTACTCS COAHHBIM, €CIHM CTYJICHT IOJIYYHJI 3a HEro He
MeHee 60% OT yCTaHOBJICHHOTO JUISL 3TOTO KOHTPOJISI MaKCUMaJIbHOTO Oayta. PefTuHroBeIid Gam,
BBICTABIISIEMbI CTYJIEHTYy 3a TEKyllee KOHTPOJIbHOE MEPONpUSATHE, CHAaHHOE CTYACHTOM B
YCTQHOBJICHHbIE T'pa()UKOM KOHTPOJIBHBIX MEPOIPHUATUH CPOKH, OIpPENeIsIeTcsl CIeAYIOINUM
o0pazoM:

YpoBeHb BBHIITONHEHHUSI KOHTPOJBHOTO 3aaHusl | PelituaroBsiit 6amn (B % oT mMakcuMmaibHOTO Oania
3a KOHTPOJILHOE 33JJaHUE)

OTnnyHbBII 100

Xopormuit 80

Y 10BIE€TBOPUTENbHBIN 60

HeynosneTBopuTenbHbIi 0

3. Mertoauyeckue MaTepuaJibl, ONpeAeIAIONMe MPoLeayPbl OLeHUBAHUS 3HAHUMN, YMEHMId,
HAaBbIKOB M (WIM) ONBITA [IeATeJbHOCTH, XapaKTepu3yKIUX 3Tanbl (GopMHpPOBaHNA
KOMIIeTeHLU T

[pouenypa npoBeaeHHsT JaHHOIO OLEHOYHOI'O MEpPOIPHSTHS BKIIOYAaeT B ceOsl BBIIOTHEHHUE
Pa3HOYpPOBHEBBIX 3ajiay, BBIIOIHAEMbIX, KaK IMPaBWIO, 10 BapUaHTaM M COJEPKAILMX HECKOJIbKO
3aJIaHUM.

[Ipennaraemple CTyJIEHTY 3aJaHUs MIO3BOJISIIOT ~ MPOBEPUTH  oO1IenpodeccuoHaabHbIe
xomnereHimn  OIIK-3. IlpuHimnuaneHble OTIMYMS 3aJaHUN PAa3HOTO THIIA COCTOST B YPOBHE
cloxHOCTH. J1s pelenust 3aqa4 pernpoayKTUBHOTO YPOBHS JIOCTATOYHO CPEAHEro YpPOBHS BIIaJICHUEM
TEOPETUYECKUX 3HAHUI M BBIIOJIHEHUS TUIIOBBIX PAacueToB, VIS PELICHM 33a4 PEKOHCTPYKTHBHOIO
ypoBHS TpeOyeTcsi BBIIOJIHUTD pacdyeT W/ WM MPOBECTH CPABHUTENILHBIM aHAU3, JUIS PELIeHHs 3a1a4
TBOPYECKOTO yPOBHS - BBIIOJHUTH pacyeT ¥/ WIM TPOBECTH CPABHUTEbHBIN  aHAIM3,
MIPOIEMOHCTPUPOBATh YMEHHE 0000IIaTh MaTepHall U IEJIaTh BHIBOJIBI.

JUIs TOArOTOBKM K JAQHHOMY OIIGHOYHOMY MEPONPUATHI0 HEOOXOIMMO O3HAKOMHUTBCS C
KOHCIIEKTOM JIEKIIMH, OCHOBHOM U JONOJHUTEIBHOM JUTEepaTypoil WWiM HHGOPMAIMOHHBIMU
MCTOYHHKAMH. 3a1aHNsl BBIOJIHAIOTCS HETIOCPEICTBEHHO Ha MPAKTUUECKOM 3aHSATUH, YacTb 3aJIaHui (T10
(opMyITHPOBAHUIO BBIBOJIOB) MOYKET BHIHOCUTHCS HA CAMOCTOSITENbHYIO paloTy.

IIpu BbIOIHEHNH 3aJaHUSI CTYIEHTY NPENOCTABIISETCS IPABO MOJIb30BAHUSI KAIBKYJIITOPOM.

IIpu mpoBepke 3a7aHusI OLIEHUBAIOTCSL:

- CBOEBPEMEHHOE BBITIOJTHEHHE PAaOOTHI;
- 000CHOBaHME BHIOPAHHOW METOIMKHY pacyera;
- TI0CJIE/I0BATEIILHOCTD BHINOJIHEHUS PaOOThI;
- TOYHOCTb PacyeTOB;
- HAJIMYHE BBIBOJIOB;
- 000CHOBaHHOCTb BBIBOJIOB.
[Tpumep oLeHOUHOTO JIMCTa
BeInonHenye 3a1a4u 1o Teme ...

Kpurepuu Orenka

CBOCBPCMCHHOC BLITNIOJIHCHUC pa60TBI

000CHOBaHUE BEIOPAHHON METOIIMKH pacyera

TI0CJICAOBATCIIBHOCTD BBIITOJTHCHUSA pa6OTBI

TOYHOCTH pacycTOB

HaJIMYKUC BBIBOJJOB

000CHOBAHHOCTh BBEIBOIOB

Htoro

CocraBuTenb

(moxnuce)

« » 20 T




MUHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUA
POCCUMCKOM ®EJIEPALINU
DenepabHOE TOCY1APCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIETr0 00pa30BaHUNA
«CEBEPO-KABKA3CKHNM ®EJIEPAJIBHBIA YHUBEPCUTET»
HucTuTyT cepBuca, Typusma u au3aiina (puauan) CK®Y B r. [Iaturopcke

YTBEPX/AIO:
3aB. kadenpoii

«_» 201 1.

Bomnipocs! 1151 codeceoBaHus
110 JUCHUIIINHE DJIeKTPpHYEeCKHEe MAIIINHEI

Pasnen Tpancdopmaropsl

wmn

©oN M~

11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Ba3zoBblii ypoBeHb

[Tosicaute ycTpoicTBO TpaHchopMaTopa, Ha3HAYCHUE KAaTYIIEK U MarHUTOIPOBO/IA.
OOBsCHUTE TPUHITUT JACHCTBUS TpaHChopMaTopa.

[Toyemy B mepBUYHON 0OMOTKE, IMOJKIIOUEHHON K CeTH, BOZHHUKAET 3.1.¢ E1? B kakom
COOTHOIIIEHUH HaxoauTcs 3.1.¢ E1 ¢ Hanpsikennem cetu Ui?

Yro takoe kodddurreHt Tpanchopmaiuu Kip 1 Kakue BapuaHThI pacueTa ero CyIieCTBYOT?
Kak co3nmaercs cyMMapHbIii MarHUTHBIH MTOTOK Dx?

OOBsicHUTE TPUHIIMIT TOCTOSTHCTBA CYMMapHOTO MarHUTHOT'O MOTOKa Ds.

Yro Takoe ko3¢ dunreHT TpaHchopMaluu TOKOB?

OOBsicHUTE TPUHIIMIT TOCTOSHCTBA MOJIHOM MOIITHOCTH TpaHchopMaTopa.

Ha3zoBute yciaoBus IpoBeieHHs OIbITa XOJIOCTOr0 X0/1a U OIpEeNsieMble 110 pe3yJIbTaTaM
OIbITa TapaMeTPhl CXEMBbI 3aMeIleHus TpaHchopMaTopa.

. [TosscanTe BUJ] CXEMbI 3aMCIIICHUA TpaHC(i)opMaTopa " CMBICIT USMCPCHHBIX CUTHAJIOB B

OTIBITE XOJIOCTOTO XOJa.
HazoBuTe ycnoBus nmpoBeieHNs ONbITa KOPOTKOTO 3aMbIKaHUSI U OTIPEIeIIieMbIE 110
pe3yNbTaTaM OIbITa MapaMeTphl CXeMbI 3aMelIeHHs TpaHChopMaTopa.

[TosicHuTe BUII cXeMBI 3aMeIIeHUs TpaHc(hopMaTopa U CMBICT U3MEPEHHBIX CUTHAJIOB B
OMbITE KOPOTKOTO 3aMbIKAHHUSI.

CocTaBbTe ypaBHEHHUsI, OIMCHIBAIOIINE HArpy>KEHHBINA TpaHchopmarop.

[losicHuTE BBIYMCIIEHUS U IOCTPOEHMS], I03BOJISIFOIIINE HAUTH BEKTOP .

[TosicHuTe BHIYMCIIEHUS U TIOCTPOESHHUSI, TO3BOJISIFOIIME HAUTH BEKTOP .

Uro Takoe "BHENIHSAS XapaKTepUCTHKa TpaHCchopMaTopa' u 4eM orpenesieTcst BBIOOp
METOJ1a €€ pacuera?

[TpuBeauTe BbIBOI (hOPMYIIBI BHEIIHEH XapaKTEPUCTUKH TpaHCHopMaTopa.

OT 4ero 3aBHCHUT HAKJIOH BHEIIIHEH XapaKTePUCTUKH TpaHCchopmaTopa?

ITosicHUTE CMBICIT MOILIIHOCTEM, OTPAKEHHBIX HA SDHEPreTUYECKON AUarpaMMe.

Kakune MomntHOCTH 3aBUCAT U HE 3aBUCAT OT Kod(duiinenTta 3arpy3ku 37

[Tpu kakoii 3arpyske B K.1.1. TpaHchopMaTopa MaKCUMaJIbHO?

[TosicHuTe BO3MOXKHBIE KOHCTPYKIIUU CUCTEM TpaHchopMmauu Tpexda3HbIX HaMPSHKEHUH.



23.
24,
25.
26.
27.
28.
29.

30.

Kaxkue cxembl coequnenns 00MOTOK TpexdasHoro TpanchopmaTopa CyImecTBYIOT U TIe
MPUMEHSIIOTCSI COOTBETCTBYIOIINE TPaHCHOPMATOPHI?

[Tosicaute cxemy Tpexdasznoro Tpanchopmaropa ¢ rpymmoii 0.

[TosicauTe cxemy Tpex¢aznoro Tpanchopmaropa ¢ rpynmnoi 11.

[Mouemy mnst TpexazHoro TpanchopmMaTopa HEBO3MOKHO COCTABUTH CXEMbI 3aMETIICHHSI
0OMOTOK T10 MPOIEeypaM, KOTOPBIC UCIIOJIb30BAIKMCH IIPH COCTABICHUN CXEMbI 3aMEILCHHUS
onHodazHoro Tpancpopmaropa?

Kakue cxembl 3aMereHust HCTIOIB3YIOTCS sl TpeXxda3Horo TpanchopMaTopa,
paboTaroiero Ha CAMMETPUYHYIO HArpy3Ky M KaK BBITIOIHSETCS pacdeT?

Kakue cxembl 3aMeteHust UCTIOIB3YIOTCS sl TpeXxpa3Horo TpanchopMaTopa,
paboTaromiero Ha HECUMMETPUYHYO HAarpy3Ky U Kak BBINOJHSAETCS pacyer?

[Toyemy npu cHHYCOUIAIBHOM TOKE B 0OMOTKE TpaHC(OpMaTOpPa MAarHUTHBIHN MOTOK, 3.11.C.
Y HaIpsDKEHUE OOMOTKH HECHHYCOUIAIbHOE?

[Toyemy npu cHHYCOUAAIBPHOM MarHUTHOM IIOTOKE B MarHMUTOINIPOBOJIE TpaHChopMaTopa
3.]1.C., HANpsDKEHUE OOMOTKH OYIyT CHHYCOUIAIBHBIMHE, a TOK - HECUHYCOUIATbHBIM?

IloBBIIEHHBIN YPOBEHD

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

43.
44,

45.

46.
47.

48.

49,

O06ocHyliTe cMHYCOUABbHYIO (HOPMY BTOPUYHOTO HAIPSKEHUSI TPEX(Pa3HOro
TpaHcopmaTopa co CXeMOr COeAMHEHUSI 0OMOTOK

O0ocHyliTe HeCUHYCOUAAIbHYIO ()OPMY BTOPHUHOIO HANpPsKEHUs Tpex(a3Horo
TpaHcopmaTopa co CXeMol coeJMHEHUsI 0OMOTOK Y/Y.

ObocHyiiTe cuHycouAaNbHYy0 (OpMY BTOPUUHOTO HAIPSKEHUS TpeX(a3zHoro
TpaHchopMaTopa co cXxeMoi coeuHeHus1 0OMOTOK Y/A.

Kak BeIrsiiuT cxema 3aMenieHus: TpaHcopmMaTopa B pexxume K.3.7

Kak paccuuThIBarOT MpUHY>XICHHYIO ip U CBOOOIHYIO iCB COCTaBJISIOIINE TOKA K.3.7
KaxoBbl O11eHKM 3HaU€HUsI YCTAaHOBUBIIETOCS TOKA K.3. U YEM OH ONAceH JUIst
TpanchopmaTopa?

KaxoBbl O1IeHKM 3HaU€HHUs yIapHOTO TOKA K.3. M YEM OH OMAaceH i TpaHcpopmaro-pa u
3alIUTHOM anmapaTypbl?

O6ocHyiiTe BUJ cXeMbI 3aMellleHus TpaHc(hopmaTopa MpH €ro BKIIOUYEHUH, COCTAaBbTE 10
cxeme nudepeHanbHoe ypaBHeHHEe 1 000CHYITe IPaBOMEPHOCTh UCIIOIB30BaHHS B
pacyeTax HEHACBIIEHHOIO 3HaYeHus1 MHAYKTUBHOCTH LO.

Kak BbIrIs 14T rpa ki MAarHUTHOT'O TIOTOKA U TOKA TpaHC(OpMAaTopa MpH €ro BKIOYESHUHU?
[ToueMy MolTHBIE CHIIOBBIE TPAaHCPOPMATOPHI JOKHBI ObITH IPEAYCMOTPEHBI MEPHI OT
OTKJIIOYEHUS 3aIIUTON IPU €ro BBOAE B paboTy?

[TosicHuTe ycTpOCTBO M MPUHIUT AEUCTBUS aBTOTpaHc(hopMaTopa.

Kak otnuuatorcs y Tpancopmaropa v aBTOTpaHchopMaTopa yucia BUTKOB, TOKH B
OJTHOMMEHHBIX 0OMOTKaX, rabapuTHbIE MOIIHOCTH U K.II.11.7

HazoBute npeumyiecTsa 1 HEAOCTATKH aBTOTpaHC(hopMaTopa

Kaxumu 1osmkHbI ObITH TApaMeTphl CBAPOYHOIO TpaHC(OpMaTOpa U KakoBa JOJKHA OBITH
BHEIIIHSS XapaKTepucTuka?

[TosicHuTe yCTpOMCTBO M MPUHIUI IEUCTBUS CBAPOYHOIrO TpaHc(opmaTopa ¢
PETYIMPOBOYHBIM JPOCCENIE U MATHUTHBIM ITYHTOM.

B kakux ciyyast IpUMEHSIOT U3MEpPUTENIbHBIE TPaHC(HOPMATOPBI HANIPSHKEHUS U TOKa?
[TosicHuTe cxemy BKIIOUEHHs TpaHchopMaTopa HanpspkeHus. Kakue morpenHocTu
CYLIECTBYIOT U KaK UX MUHMUMHU3UPOBATH?

[TosicHuTe cxemy BKIIOUEHHs TpaHchopmaTopa Toka. Kakue morpenHocT! cymecTByoT U
KaK UX MUHUMM3HPOBATH?

[Touemy Henb3s OCTABIATH TPAHCPOPMATOP TOKA C PA3OMKHYTONH BTOPHUYHON OOMOTKOM?



12.

Pa3znen MamyHbI HOCTOSSHHOI'O TOKA
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15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.

ba3oBblii ypoBeHb

Kakue anexkTpoMarHuTHeIe SIBICHUS HAOMIOAI0TCS B DJIEKTPUUYECKUX MAIIHMHAX ?

Kax mpuBecTu siBlieHHE 371€KTPOMAarHUTHOM MHIYKIIMU K MPABUITY TPaBOU PyKu?
[TosicHuTe yCTpOMCTBO M Ha3HAYEHUE OTIENIbHbBIX emenToB JIIT.

Kaxos npunnun nevicteus AI1T?

Kaxkoit mo6ounslii 3¢ ekt BozHukaeT Bo Bpamaromemcs JII1T?

ITosicHUTE BBIBOJ YPAaBHEHMS DJIEKTPUUYECKOr0 cocTosiHusA sskopHou nenu JIIIT.
[Tosicaute npunnun aeicteus ['TIT u Bua ypaBHEHUS SJEKTPUUYECKOTO COCTOSIHUS €0
SIKOPHOM LEIN.

Kaxkoit no6ounslii 3¢ pext Bo3zHukaeT B HarpyxeHHom ['TIT?

[MosicauTe pus3uky mpeoOpa3oBaHus SHEPTHH CTOPOHHUX MEXAaHMU3MOB, BPALIAIOIIUX IKOPb
I'TIT, B HEPruUIo JIEKTPUUYECKYIO.

Urto Ha3biBaeTcs peakiueit sikopss y MIITT?

K xakuM oTpuuatenbHbIM OCIEACTBUSIM IPUBOIUT peakius skops y JITT?

K xakuMm oTpuIIaTENbHBIM [TOCIIEACTBUAM NPUBOAUT peakuus sikopst y I'TIT?

[losicHUTE IPUHIMIT KOMIIEHCALIMY PEAKIUU SIKOPS C HIOMOLIBIO TOTIOJHUTEIBHBIX MOJTKCOB.
Kakue TpeboBaHMs K 0OOMOTKE SIKOPSI M K YCTAaHOBKE LIETOK JIOJKHBI OBITH BHITIOJIHEHHI,
9TOOBI MOKHO ObLIO CHATH ¢ 00MOTKH sikopst ['TIT Bo BHemIHIOO 1Ienb MaKCUMAJIbHOE
HanpspkeHue?

Kaxkue TpeboBanms K 0OMOTKE SIKOPSI 1 K YCTAHOBKE IIETOK JIOJKHBI OBITH BBITTOJTHEHBI,
YTOOBI MOXKHO OBIJIO CHATH ¢ 00MOTKH sikopsi ['TIT Bo BHeNIHIOO 11€TTh MaKCUMaJIbHOE
HarpsokeHue?

Kakue ycinoBus y9UTHIBAIOTCS MPHU YKIAIKE CEKIIUA OOMOTKH SKOPS B Ma3bl M OMPEICTICHUH
MeCTa YCTaHOBKH IIETOK?

O6ocHyiiTe mpuHIUN BEIOOpa MecTa ycTaHOBKH 1m1eTok B ['TIT.

Kax nampaBieHsI 5.71.C. B aKTUBHBIX CEKITUAX TKOpHOU 0OMOoTKHM ['TIT?

OO6ocHyiTe TPUHIIUIT CYMMHUPOBAHUS CEKIIMOHHBIX 3.11.C. B 001yto 3.1.c. E I'TIT u npunnmn
COTJIACOBaHHOCTH HAIPaBJIEHUH 3.71.C., 00pa3yeMbIX B MapaJljIeNIbHbIX BETBAX MEXIY
LIETKAMH.

Kaxk nampaBneHbsl TOKH BO BCeX CEKIUAX sKOpHOU oomoTku JIITT?

OO6ocHy#Te TPUHIIUIT CYMMHPOBAHUSI MEXaHUYECKUX CHII, JEHCTBYIOIUX HA CTOPOHBI
akTuBHBIX cexnmii B JIIIT.

Kak HampaBieHsl 3.]1.C. B aKTUBHBIX CEKITHIX sskopHOU 0OMoTKu ['TIT u mouemy
HaIpsDKEHUE MEXIy KOJUIEKTOPHBIMH IIacTuHaMu Boiie, ueM y I'TIT ¢ netnesoit
0OMOTKOI?

OO6ocHyliTe MPUHITUTT BEIOOpa MecTa ycTaHoBKH 1ieTok B I TIT.

Kak HanpaBiieHbI TOKH BO BCeX CEKIHX sikopHOU oOmMoTku J(I1T?

O060cHyTe MPUHLIUIT CYMMHPOBAHUS MEXaHUYECKUX CHJI, JEMCTBYIOIUX HA CTOPOHBI
akTUBHBIX cekiui B JII1T.

[TosicHUTE MEKTPOMArHUTHBIE TPUYHUHBI UCKPEHHUS ILETOK.

ITosicHATE CMBICH 3.1.C. €U U €B. .

CocraBbTe ypaBHEHHE KOMMYTAllUH U HAWJIUTE €r0 PELICHUs IS CIydasl UAeanbHOU
MIPSAMOJIMHEMHOW KOMMYTAlIUH.

Uro npencrasnser co0o0il 3ameasieHHasl U YCKOPEHHAas KOMMYTallKs U TIOYeMY MPH 3TUX
KOMMYTalIUSIX BOBHUKAET UCKPEHUE IETOK?



30. Kakue cymiecTByIOT METO/IbI YCTPAHEHUS IPUUNH MEXaHUYECKOTO U AIEKTPOMArHUTHOTO
UCKpEHUS IETOK?

31. CocraBbTE ypaBHEHHUS LIETTH OOMOTKH BO30YKICHUSI U SIKOPS.

32. BeiBenute Beipakenuss OMX u MX JIIIT.

33. Kakue xapaktepuctuxu JII1T Ha3piBatoTCs €CTECTBEHHBIMH, a KAKUE UCKYCCTBEHHBIMH?

34. Kak BnustotT gononHuTenbHble conpotunicaus R/ u R/IB Ha HaknoH 1 9acToTy
xonocToro xoga OMX u MX?

35. [IpuBeaute Boipaxkenuss OMX u MX B o01mieM Buje.

36. [IpuBeaute BoipakeHus OMX nu MX 11t TMHEHHOTO y4acTKa KpUBOW HaMarHUYMBaHUS
CTaJId MarHUTOIPOBO/IA.

37. Ilpuseaute BoIpakeHus DMX n MX 111 HACBIIIIEHHOTO YYacTKa KPUBOW HaMarHMYMBaHUS
CTaJId MarHUTOIPOBO/IA.

38. Kakue HeiocTaTKu ¥ TOCTOMHCTBA UMEIOT cepuecHbie JII1T?

39. Kakue criocoObl BKIIOYEHHUS IITyHTOBOW U CEPHECHOW 0OMOTOK MPUMEHSIOT B KOMITayH/THOM
JIIT?

40. IMosicaute ocobernnocTn MX kommnaysaHoro 1T ¢ nmapaiienbHO-TOCIe10BaTeIbHBIM
BO30YXICHUEM.

41. llosicaute ocodennoctu MX kommnaynanoro JAIIT ¢ mocnenoBarensHO-napaiieibHbIM
BO30YXICHUEM.

42. Kakue cymectBytoT ciocoObI mycka JIIIT 1 kakoBBI KpUTEPUH KavyecTBa Mpolecca mycka?

43. ITosicaute crioco6 npsimoro mmycka JI1T. B yem ero Hegocratku?

44. Tlosicaute criocod peoctatHoro mycka JAIIT. B uem ero J0CTOMHCTBA U HE-AOCTaTKH?

45. TTosicaute crioco6 mycka JIIT ¢ perynupyemMbiM IKOpHBIM HampspkeHueM. B uem ero
JOCTOMHCTBA U HEAOCTAaTKU?

46. Kakue cymecTBytoT criocoOb! uacToTsl Bpamienus JI1T 1 kakoBbI KpUTEpUH KauyecTBa
IpoLecca peryjaupoBaHus?

47. Ilosicaure cnocod peocTtaTHOrO peryiupoBanus yacToTsl Bpamenus JAIIT. B yem ero
JOCTOMHCTBA U HEOCTATKU?

48. TlosicauTe CIIOCO0 SIKOPHOTO peryinpoBaHus yacToThl Bpamienus JII1T. B yem ero
JOCTOMHCTBA U HEAOCTATKU?

49. TlosicauTe CIIOCO0 MOJIEBOTO peryaupoBanus 4acToThl BpameHus [AI1T. B uem ero
JOCTOMHCTBA U HEAOCTATKU?

50. Kakwue cymecTByI0T crtocoOb!l yactoTsl BparieHus J{I1T n kakoBbeI KpuTeprn KayecTBa
IIpoLecca TOPMOKEHUS?

IloBbIlICHHBIN YPOBEHD

51. Tlosicaute cioco0 Topmoskenus AIIT mpoTHBOBKIIIOUEHHEM U KAKHE UMEET
XapaKTepUCTUKH 3P (PEKTUBHOCTH?

52. osicaute crroco6 nquaaMuveckoro TopmoskeHust 11T u kakue nMeeT xapakTe-pUCTHKH
s dexTuBHOCTH?

53. TlosicauTe crocod pekynepaTuBHOro TopMmokenus [AI1T n kakue uMeeT XapakTe-pUCTHKH
s dexTuBHOCTH?

54. Kak xnaccudunmpyetcs ['TIT B 3aBucuMocTr 0T crioco6a Bo30y K 1eHUs?

55. [1osICHUTh BHELTHUI BUJ] XapaKTEPUCTUKHU XOJIOCTOTO XOAa.

56. [TosiIcHUTh BHENTHHIA BUJ] BHEIITHEH XapaKTEPUCTUKH.

57. IlosACHUTP BHEIIHUNA BUJ] PETYJIUPOBOYHOMN XapaKTEPUCTUKH.

58. IosicauTe poniece camoBo3OyaeHus ['TIT ¢ mapamiensHbIM BO30YKICHUEM.

59. llosicuute B BHemHel xapaktepuctuku ['TIT ¢ mapamiensHbIM BO30YKACHUEM.

60. ITouemy mst I'TIT ¢ mapannenbHBIM BO30YKICHHEM HE OTIACEH PEKUM KOPOTKOTO
3aMBIKaHUS.

61. [Tosicaute Bua BHemHel xapakTepucTuku ['TIT ¢ mociaenoBarenbHBIM BO30YKICHHEM.



62. B kakux ycraHoBkax npuMeHstoT komrayHaabie ['TIT ¢ pa3HpIME cXeMaM# BKITIOUCHUS
IIYHTOBOM U CepUEeCcCHO 0OMOTOK BO30YKIEeHHS?

63. HazoBute ycnosus BBenenus ['TIT myist paboThl mapayiienbHO ¢ CeThI0 OECKOHSUHOU
MOIIHOCTH U C TEHEPATOPOM COU3MEPHUMOI MOIITHOCTH.

64. HazoBute yciosus Harpyxenust ['TIT, paboratomiero Ha ceTb 0€CKOHEUHOM MOIIIHOCTH H C
TE€HEPATOPOM COU3MEPUMOU MOIIHOCTH.

65. Kak perymupyetcst Bo30yxaeHue mapamuienbno padotaromux ['TIT, paboTaromux Ha ceTh
0ECKOHEUHOW MOUTHOCTH U C TeHEPaTOPOM COM3MEPUMON MOIIIHOCTH?

66. KakuMu ypaBHEHUSIMU ONMKCHIBAETCs mnpoiiecc Kopotkoro 3ambikanus B ['TIT ¢
HE3aBUCHMBIM U NapaIeIbHBIM BO30YXKIeHHEM ?

67. Kak paccuurtarh TOK KOpoTkoro 3aMmbikanus ajis ['TIT ¢ He3aBucHMBbIM BO30Y)ICHUEM ?

68. Kak paccunrars Tok KopoTKoro 3ambikanus ais ['TIT ¢ mapaniensHbiM Bo30yKaeHHEM?

69. Kakue BupI OTEPH CYLIECTBYIOT B MAallTMHAX MOCTOSTHHOTO TOKa?

70. CocTaBbTe YHEPrEeTHUECKYIO qUarpamMmy U GopMyIry K.II.1I.

71. Tlpu xakoi 3arpy3Ke 1o TOKY K.II.JI. MallIMHbI IOCTOSTHHOTO TOKa MaKCUMAaJIbHBIH?

72. TlosicHUTE YCTPOWCTBO M MPUHIIMIT ACWCTBUS YHUBEPCAIBHOTO KOJJICKTOPHOTO IBUTATEIIS.

73. Kak paccuurath OMX u MX nBuraresns Ha IepeMEHHOM TOKe?

74. Kakue HE10CTaTKU U JIOCTOMHCTBA Y KOJUIEKTOPHOT'O IBUraTes?

75. IlosicauTe ycTpONCTBO M MpUHIHMM JeWcTBHUS T1' MOCTOSTHHOTO TOKA.

76. Kak cymecTByIo NOTPEIIHOCTH BBIXOHON XapaKTEPUCTUKU M KAKOBBI MEPHI 110
YMEHBIIEHUIO 3TUX HOTPEIIHOCTEH?

77. Kakue nocrounctsa u Hegoctatku y TI™ moctosiHHOTO TOKa?

78. IlosicauTe puHIMN AecTBUs OMY 1 3a cder yero B DMV nosydaercs yCHUISCHHUE 110
MOILHOCTH?

79. losicauTe B 6a30BOIi BHEIIHEH XapakTepucTHKU TI" 1 XapaKTepUCTUKU C YIETOM
norpemHocTel. Kakue norpemHocTy cymecTByoT?

Pa3pnes 4. ACMHXPOHHBbIE MAIIMHBI

Ba3oBblii ypoBeHb

1 [Tosicaute yctpoiictBo A/L.

2. [Mosicaute npuHuun neucteus A/l

3. [loueMy nBUTaTeNb HA3bIBAETCSI ACHHXPOHHBIM?

4. Tlepeuncaute ycnoBus MOJIyYEHUS BpALIAlOIErocss MArHUTHOTO OJISI CTaTopa.

5. IlpuBenuTe BBIBOJ CYMMapHOTO MarHUTHOT'O TOJISl CTaTOpa B (DYHKUMHU JIMHEHHON KOOPINHATHI
Kpyra cratopa 1 BpeMeHH.

6. JlokayxuTe MOBEIEHUE CYMMapHOI0 NOJIsl CTaTopa Kak Oeryiiei BAOoIb Kpyra cTaTopa BOJIHBL.

7. Kak BuseT Ha 4acTOTy BPAIlEHUS] MAarHUTHOTO TOJISI CTATOPa YKCJIO Tap MOJIF0COB €ro 00MOTOK?
8. [losicHuTe CXeMbl YKIIAJKU B MMa3bl OJJHOCIONHOM MPOCTOM U pacnpeielieHHOH 0OMOTOK CTaTopa
ALl

9. IlosicHuTe CXEMBI YKJIAJKH B M1a3bl KOHIEHTPHUUYECKON U mabaoHHoi oOMoToK. HazoBute ux
JIOCTOMHCTBA U HEJOCTATKHU.

10. Kakue mpenMyniecTBa UMeeT ABYXCIOWHAs 0OMOTKa CTaTOpa ¢ YKOPOUEHHBIM IIarom?

11. IIpuBeauTe pacueT-000CHOBaHUE PAa3MEPOB CEKIIHH, MMOTIOCHON KAaTYIIIKU U TTpaBUjIa YKIaIKH
€€ B M1a3bl CTaTopa.

12. TlosicHuTe cXeMy YKJIaJIKU B MMa3bl CEKIIUH MOTOCHOM KaTyIIKHU B ABa CIIOSI.

13. IlosicHUTE BBIYMCIIEHNS HHTEHCUBHOCTHU I0JIEN KOHTYPOB IOJIIOCHBIX KaTyIIEK U BBIYUCICHUS
MTOJIHOTO TOJISI KaTyIIKH.

14. Kak coenuHSIOTCS MEXAy COOOM MOIFOCHBIE KAaTYIIKK cTaTopa?



15. IlosicHuTe MPUYMHY WHIYIIUPOBAHMS 3.]1.C. B OOMOTKaX CTaTOpa U POTOpA.

16. KakoBbl ypaBHEHMsI 3aTOPMOXKEHHOTO A/l Mpy pa3soMKHYTOM U 3aMKHYTOM pOTOpe?

17. IlosicauTe yCTPONUCTBO M MPHUHIIUI ACUCTBUS MHAYKIIMOHHOTO PETyJIATOpa Tpexda3Horo
HaIpPsSHKEHUS.

18. Kakue BUIbI MEXaHUYECKHUX U AJIEKTPUUYECKUX YACTOT BpPAILCHHS UCTIONB3YIOTCA B Teopur AJl u
KaK OHU MEX]ly COOOM CBSI3aHbBI?

19. IlosicauTe sHepreTryeckyto quarpamMmmy AJl v Kak U3 Hee HAUTH K.1.11.7

20. Kak 13 sHepreTuueckoi AuarpaMmbl HalTH Bpaiiaromuid MoMmeHT AJl?

21. B ueM cocToST OTIMYHS B IPUBEACHUU TpaHchopmarop u AJl?

22. IlosicauTe npoueaypy IpUBEAEHUS POTOPA K CTATOPY IO YacTOTE.

23. IloscauTe pouenypy NpUBEACHUA POTOPA K CTATOPY IO 3.21.C. U BUJI IIOJHOM CXEMBI
3amemenus AJl.

24. [losicHuTe, KaK 1O MOJTHOU cxeMe 3amerneHus AJl paccuuTaTh MEXaHMYECKYHO MOIIIHOCTh Ha
Baimy AJ1?

25. IlosicHuTte npuUBEECHUE MOJHON cXeMbl 3amenieHust Al K yrpoImieHHOH.

26. Jlaiite hOpMyJIMPOBKH JIEKTPOMEXaHUUECKON 1 MEXaHUYeCKOU Xapakrepuctukam A/l

27. llpuBenute pacuer OMX 1o ynpoiineHHoi cxeme 3amenienust A/Jl.

28. Ilpusenute pacuer MX 1o ynpoieHHoM cxeme 3amerienus A/l

29. Kakue ocoObie Toukn uMeroTcs Ha rpadukax IMX u MX 1 KaKOBbI MX YUCJIOBBIC 3HAUCHUS?
30. [IpuBeauTe BbIpakeHUs YIIPOIIEHHON U osiHoH (opmyisl Kitocca.

31. Kak paccunuTarh KpUTHYECKHE CKOJIBKCHHE U MOMEHT 4epe3 mapameTpbl 0OMOTOK AJl?

32. Kak paccunTtaTh KpUTUYECKUI MOMEHT Yepe3 KaTajaoxHble JaHHbie AJ[?

33. Kak ¢ noMOII[bI0 YpaBHEHUSI MEXaHUKH BPAIATEIIbHOTO JBMKEHUSI MOXKHO CYAUTh 00
YCTOMYUBOCTH paboThl Harpy>xeHHoro AJl?

34. Kak noka3aTh yCTOMUMBOCTH paboThl "B MasioM" Ha paboueM yuactke MX AJ]?

35. Kak noka3aTh HEYCTOWYMBOCTH paboThI "B MasioM" Ha pa3sroHHOM ydacTke MX AJI?

36. Uto Takoe ycTtouuBocTh paboTsl AJl "B 60sbI11OM"?

37. IlosicHUTE yCTPOUCTBO U 0COOEHHOCTH paboThl A/l ¢ ABYXKJIETOUYHBIM POTOPOM.

38. TlosicHuTe MpoIiecchl BEITECHEHUS TOKA B IBYXKJIETOYHOM AJ] OT Imycka /10 BbIX0/1a Ha pabouyro
XapaKTEPUCTUKY YCTAaHOBUBILETOCS PEKUMA.

39. IlosicauTe yCTPONCTBO M MPUHIIHI IEUCTBHS TiybokomasHoro AJl.

40. TTouemy y 0OMOTOK ABYXKJIeTOUHOTO A/l pa3Hble KpUTUYECKHE CKOJIbKEHHUS?

41. [Touemy y nByXKj1eTO4HOTO A/l MOBBIIIEHHBIA ITyCKOBOW MOMEHT?

42. ITouemy Ha MX A/l cymiecTByeT mpoBaj MOMEHTA U ONIACEH JIM OH?

43. Tlouemy opmyna Kiiocca cnumikom HeTOUHas M B KaKUX CITydasx ee MPUMEHEHHE JOIyCTHUMO?
44. Kak paccunTaTh COIIPOTUBIIEHMSI CTaTOpa U BXOAHbBIE cONTpOTUBIeHUS AJ[?

45. Kak paccunTtaTh BXOJHbIE IPOBOJAUMOCTH JIBYXKJIETOUHOTO poTopa AJ[?

46. CocTaBbTe ypaBHEHHS IPOBOJUMOCTEN 1IENM POTOPA, BEIPAKEHHOE YEPE3 COMPOTHUBIICHUS
KJIETOK 1711 HOMHUHAJIBHOTO U IIyCKOBOTO peKUMa.

IHoBbIIEHHBIN YPOBEHD

47. Kak paccuntate OMX 1 MX nByxknerounoro AJl?

48. Kaknmu 1okasaressiMu OLEHUBAETCS ONITUMATBHOCTE criocoba mycka AJl?

49. Ilosicaute crioco6 mpsimoro mycka A/l.

50. Iosicaute cioco0 peakTopHOro mycka AJl.

51. IosicauTe cioco6 aBToTpanchopmaTopHoro mycka AJl.

52. losicaute crocod mycka AJl myTeM MepeKIoueH s CXeMbI COETUHEHHUS €r0 CTaTOPHBIX
00OMOTOK.

53. Tlosicaute ciocob gactoTHOro mycka AJl.

54. Kakue 3aK0HBI peryJIupoBaHus CKOpocTH Al peanu3yroTcs Mpyu 4aCTOTHOM yIIPaBJICHUU?
55. Tlosicaute cioco0 perynupoBanue 4acToTel AJl U3MEHEHHEM HaIPsDKEHUEM TTUTAHMUS.



56. IlosicauTe cioco6 perynupoBaHue 4acToThl AJl M3MEHEHHeM YacTOThl HANIPSKEHUS TUTAHUS.
57. IosicuuTe crocod peryanpoBaHue 4acToThl AJl 0THOBPEMEHHBIM U3MEHEHHEM YPOBHS
HaIpsKEHUS MATAHUS U €0 YaCTOTBHI.

58. B kakux cinyyasx 1enecoodpa3sHo NpUMEHSTh JMHEHHBIN 3aKOH YaCTOTHOTO yrpasieHus AJl, a
B KaKHUX — IMapabOoIMIeCKuii?

69. Kak ycrpoen AJl ¢ ha3sHBIM pOTOPOM U KaKOBa 00JIACTh €r0 MPUMEHEHUS ?

60. Kak uzmensitorcs napametpsl MX n1 OMX nipu BKJIIFOYEHHUH B LIETIh POTOPA AOTMOJHUTEIbHBIX
COIIPOTHBIIEHUI?

61. ITosicauTe pexxum pasrona AJl ¢ GpazHbBIM POTOPOM.

62. TlosicauTe crmoco0 peryInpoBaHus 9YacTOTHI BpameHus AJl ¢ TOMOIIbIO J0OaBOYHBIX
CONPOTUBJICHUH B LIETIH POTOPA.

63. IloscHUTE NpUHIMI U3MEHEHUS YKcIia Map MOJIKCOB B Motoconepekioyacmom A/l

64. IlokaxkuTe, 4TO MPU U3MEHEHHUH YHCIIa TIap MOJIFOCOB OOMOTKH CTaTOPa UCKAXKAIOTCS IpaduKu
MarHUTHBIX TOTOKOB (ha3HBIX OOMOTOK.

65. I[Touemy o nmontoconepexinoyaeMbix A/l moHWkaeTcs Bpaaronmi MOMEHT?

66. [louemy o nomroconepekiouaeMbix AJl moHuxkaercs K.I.m.?

67. Ilosicaute cxemy u MX pexxuma TopmoxkeHus AJl mpOTHBOBKIIIOYEHUEM.

68. IloscHute cxemy u MX pexxuma IMHaMUYECKOro TopMoxeHust A/l

69. ITosicaute cxemy 1 MX pexxkrma pekyrnepatuBHOro Topmoxenusi AJl mpu crycke rpysa.

70. IosicHuTe cxemy u MX pexuma peKkyIlepaTuBHOro TopmoskeHust AJl mpyu NoHM>KEHUH 4acTOThI
MUATAOIIETO HAMPSIKECHHUS.

71. IlosicHUTE NPUHIMI NPEACTABICHUS YJIbCUPYIOLET0 MAarHUTHOTO 110JIsI OOMOTKH B BUJIE IBYX
BCTPEYHO BPALIAIOIINXCA MATHUTHBIX MOJIEN MOCTOSHHON aMIUIUTY JIbI.

72. Tosicaute ocobernnoctr MX onHodazHOro oqH000MoTOUHOTO A/l M crioco0 ero mycka.

73. Yem onacHa mist Tpexdasznoro AJl pabora ¢ ogHoi o6opBanHO# hazon?

74. TlosicHUTE YCTPOWUCTBO U MPHUHIIMI JeHCTBUS 0HO(a3HOTO 1ByX0OMOTOUHOTO A/l

75. Kak B onHOa3HOM 1ByX00MOTOUHOM A/l MOJTy4aroT pa3ivyHble 110 aMIUIUTY/ 1€ Bpalllaloluecs
BCTPEYHO MATHUTHBIE TIOJIA?

76. Kak MOXHO co37aTh B 0THO()a3HOM JBYXOOMOTOYHOM AJ] TOJIEKO OJTHO BpaIllaroiieecs moje
craropa?

77. llosicaute padoty emxoctHOro OCYVY.

78. Iosicuute ycTpoiicTBo 1 paboty @CVY Ha 0CHOBE pa3nnyus napaMeTpoB paboueil v MyCKOBOM
00OMOTOK.

Pazgen CuHXpOHHBIC MAILIMHBI

Ba3zoBblii ypoBeHb

. Ilosicaure yctpoiictso CI'.

. [Tosicanre npunnun aevcteus CI.

. Uro Takoe peaxuus sikops i CI™?

. [losicuute Ha3HaueHue femMinpepHoi OOMOTKH.

. IlosicauTe mocTpoeHNs BEKTOPHON AMarpaMmsl Ipy akTUBHOM Harpyske CI'.

. [TosicHuTe moCTpOEHUs BEKTOPHOM MarpaMMbl pyU UHAYKTUBHOU Harpyske CI'.

. IlosicHuTe mocTpoeHNs BEKTOPHON AUarpamMmbl IpU eMKOCTHON Harpyske CI'.

. [TosicHuTe MOCTpOEHUS BEKTOPHOM JUarpaMMbl P aKTUBHO-UHAYKTUBHOW Harpyske CI'.
. IlosicauTe NocTpoeHNs BEKTOPHON AMAarpaMMbl IIpU aKTUBHO-EMKOCTHOI Harpy3ske CI.
10. ITosicauTe BBIBOA ypaBHeHus (4.4) CT'.

11. Iloscuure BeIBOA ypaBHeHus (4.6) CI'.

12. Ilosicuute BeIBOJ ypaBHeHus (4.8) CI'.
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13. TlosicauTe MOCTpOEHNUE BEKTOPHOM quarpaMmbl sBHONorocHoro CI'.

14. TlosicHuTe TOCTPOEHUE BEKTOPHOM auarpaMMsl sisHonomocHoro CI' mo moauduumupoBaHHOMY
YPaBHEHHUIO.

15. Kak yctpoeH HessBHONOMOCHBIN CI' M KakMM ypaBHEHHEM JIEKTPUYECKOTO COCTOSHUS OH
OIIUCHIBAECTCS?

16. IlosicHuTE OCTpOEHUE BEKTOPHOI narpaMMbl HessBHOIoIt0ocHOro CI'.

17. Kak BBIBOJSATCS YIIPOUIEHHbBIC YPAaBHEHUS SBHOMOJIKOCHOTO M HesiBHOMOJIFOCHOTO CI™?

18. IlosicHHUTE MOCTPOEHUS BEKTOPHBIX JUarpamm sl IBHOIOJIKOCHOTO U HesiBHOMoItocHoro CI.
19. JlaiiTe onpeneneHre XxapakKTepUCTHKE XOJIOCTOr0 X0/1a U MOsICHUTE BUJ rpaduka ee.

20. [laiite onpenenenue XapakTepPUCTUKE KOPOTKOTO 3aMbIKAHH U TIOSICHUTE BUJ rpaduka ee.
21. Kakue BeTMYMHBI MOKHO PacCUMTATh O X.X.X. U X.K.3.7

22. JlaiiTe onpeneneHne HArPy309HON XapaKTEPUCTUKE U TIOSICHUTE TpaduK ee.

23. IlosicHuTe MOCTPOEHHUS IJIs pacueTa BHEUIHEW XapaKTEPUCTUKHU ITPU aKTUBHOM HArpy3Ke.

24. IlosicHuTE IOCTPOEHUS AJIs pacueTa BHEIIHEH XapaKTEPUCTUKU ITPU AKTUBHO-UHAYKTUBHON
Harpyske.

25. IlosicHuTE IOCTPOEHUS AJIsl pacueTa BHEIIHEH XapaKTEPUCTUKU ITPH aKTUBHO-EMKOCTHOM
Harpyske.

26. IlosicHuTe BHEIIHMI BUJ] BHEIIHUX XapakTepuctuk CI.

27. TlosicHuTe MOCTPOEHUS AJIsl pacyeTa PeryJIMpOBOYHON XapaKTePUCTUKHU MPU aKTUBHOM
Harpyske.

28. [losicHuTE TOCTPOEHHUS ISl pacueTa PeryJaIupoBOYHON XapaKTEPUCTUKU IIPU aKTUBHO-
WHJYKTUBHOW HAarpy3Ke.

29. [losicHUTE TOCTPOEHHUS IS pacueTa PeryJIupoBOYHON XapaKTEPUCTUKH IIPU aKTHUBHO-
€MKOCTHOM Harpyske.

30. IlosicHuTE BHEIIHUN BUJ] pEryJIUPOBOUHBIX XapakrepucTuk CI.

31. Jlaiite onpenenenue yraa Harpy3ku CI' n moscHUTE, TOYEMY yroJl MEX/y MarHUTHBIMU
MOTOKaMU OOMOTKH BO30YKJIEHUS 1 OOMOTKH CTaTopa TOXKE PaBeH YTy Harpy3ku?

32. IlpuBeauTe BBIBOA YIJIOBBIX XapAKTEPUCTUK MOIIHOCTH U MOMEHTa HesiBHOMoItocHoro CI.
33. O6ocHyliTe HEOOXOAMMBIE YCIOBHS CYIIECTBOBAHMS YCTAHOBHUBIIETOCS peskuma pabotsl JII'A.
34. O6ocHy#iTe T0CTaTOYHbIE YCIOBHSI CYIIECTBOBAHUS YCTOHYHMBOTO YCTAHOBHUBILETOCS PEKUMA
paboter [II'A.

35. IosicHuTe c11ocod TOYHON CUHXPOHU3ALINY.

36. IlosicHuTe cioco0 rpy0oi CHHXPOHU3ALINH.

37. losicuuTe crocod caMOCHHXPOHU3AIUH.

38. [losicHuTe MPUHITMN peryIupoBaHus peakTuBHOM MottHOCTH CI', paboTaroiiero mapaaieibHO ¢
CETBIO.

39. IlosicauTe MPUHITUT PETYIMPOBAHUS aKTUBHOM MotHOCTH CI', paboTaroiero napamuieabHo C
CETBIO.

IloBbIlIEHHBIN YPOBEHb

40. [Touemy npu yBeIMYEHHUH MOJA4YH TOIJIMBA B IU3€JIb YBEIUUUBAETCs TOK ctaTopa CI'?

41. [Toyemy npu peryIMpOBaHUH AKTUBHON MOIIIHOCTH BO3HHUKAET MPOoOIeMa KOMITEHCAIUH
pPEaKTUBHOM MOIIHOCTH?

42. [louemy reoMeTpU4E€CKUMU MECTAMH KOHIIOB BEKTOPOB 3.7.C. U TOKOB CTAaTOPA SBJISIFOTCS
IIpsIMbIE JTUHUU?

43. [Toyemy HET MPSAMOM TIPOTIOPIIMH MEXKTY TOKaMU BO30yxaeHus u ctatopa CI™?

44. Kaxue 3a1aun MOTYT OBITh pelIeHbI ¢ Ucronb3oBanueM U -00pa3Hoii XapaKkTepuCTUKH?

46. [losicaute (QyHKITMOHATIbHYIO CXeMy HapajiieibHONU padoThl n1ByX CI” com3aMepuMoil MOIITHOCTH.
Kakwue 3amauu crasarcs nepen PU u PH o6oux CI'™?

46. [losicHUTE BEKTOPHYIO TUATPaMMY U MTPOIIECCHI, TPOUCXOISIINE B MapauIeIbHO PabOTaIOMINX
CT" o1MHaKOBOM MOIIHOCTH.



47. IlosicHUTE BEKTOPHYIO TUArpaMMy U MPOIIECCHI, TPOUCXOISIINE B MapauIeIbHO PabOTaIOMINX
CT pa3Hoil MOIIIHOCTH.

48. IlosicHuTe CXeMy CTaTUYECKOTO BO30YIUTENS M OXapaKTePU3YHTE €ro JOCTOMHCTBA U
HEJ0CTaTKU.

49. IlosicHuTe cXeMy 3JIEKTPOMAIIMHHOTO BO30YIUTENS U OXapaKTePU3YHUTE €ro JOCTOUHCTBA
HEJ0CTaTKU.

50. ITosicauTe cXeMy IMEKTPOMAIIMHHOTO MHOIOOOMOTOYHOTO BO3OYAUTENS U OXapaKTepu3yuTe
€ro JIOCTOMHCTBA U HEJIOCTATKH.

51. IlosicauTe cxemy GECIIeTOUHOT0 BO30OYIUTENS U OXapaKTepu3yiiTe ero JOCTOMHCTBA U
HEJ0CTaTKU.

52. U3 xakux ¢a3 cocTout mpouecc KopoTkoro 3ambikanus CI' 1 KakOBBI OLIEHKH TOKa B pa3InyHOE
Bpems?

53. [losgcHUTE CMBICT U3MEHEHHMS B MPOLECCEe K.3. MOCTOAHHON BpeMenH CI' oT mepexoiHou 10
COOCTBEHHOM.

54. Tlosicaute cTpyKTypy rpaduka k.3. CI'.

55. J{ns yero B CI" npuMeHSIOT rameHue nois?

56. ITosicauTe crioco6 ucnonb3oBanus 00MoTok CJI 1o Ha3HAYCHUIO.

57. Kakue mexannueckue xapakrepuctuku CJ| paccUuTBhIBaIOTCS U UCHIOJB3YIOTCS JJIs yIPABICHUS
ca?

58. Kak BiusieT BellMuMHa IyCKOBOTO CONPOTUBIEHUS B Lienn OB Ha mycKOBOM U MOACUHXPOHHBIN
MOMEHTHI?

59. Ilosicaute cxemsl mycka CJI, OTMETUB UX JOCTOMHCTBA U HEJOCTATKHU.

60. Kak C/] MO>XHO MCIIOJIB30BATh JUIsl KOMIIEHCAUH PEAKTUBHOM MOUTHOCTH UHIYKTUBHOTO
Xapakrtepa B ceTu?

61. IlosicHuTe yCTPONUCTBO U MPHUHIIMII JEHCTBHUSI CHHXPOHHOTO KoMIleHcaTopa. Kakue nokazatenu
AJIEKTPOCHAOKEHHUS YIyUIllaeT CHHXPOHHBIA KOMIIEHCATOP?

62. [losicHuTe YyCTPONCTBO M MPHUHIMI IEUCTBUSI CHHXPOHHO-PEAKTUBHOTO ABUTATEII.

63. [losicuuTe crocod GopMuUpoOBaHHS JUCKPETHO BPALIAIOIIETOCsI MArHUTHOTO MOJISl CTaTOpA.

64. O60ocHYylTe BHU]T yTIIOBOM XapaKTepUCTUKH Bparmnaromniero momenta B/I.

65. Kak MoxHO yrpaBiATb MOMeHTOM B/1?

66. [TosicHuTE YCTPONCTBO M MPUHIIMI IEHCTBHSI CAHXPOHHBIX MUKPOMAIIUH C IIOCTOSIHHBIMU
MarHuTaMHu.

67. Ilogcante Bug MX nBurareis ¢ IOCTOSHHBIMU MarHUTaMU.

68. [TosicHUTE yCTPOWCTBO IMCTEPE3UCHOTO JIBUTATENS U €r0 pabOTy MPHU CUHXPOHHOM YacTOTe
BpallleHHUS.

69. [losicuuTe BUJ acHHXpOHHOM MX rUCTepe3MCHOr0 JBUTATEIS.

Kpurepun oueHuBaHusi KOMIETEHIM I

OneHKa «OTJIIMYHO» BBICTABISETCA CTYICHTY, €CIM IIPU IPOBEACHUU COOeceqoBaHUs
CTYACHT TOKa3aj HaJM4Yue TIIyOOKHWX HCUYEPNBIBAIONIMX 3HAHUK 10 W3ydaeMoW NpoOIeMaTHKe;
YMEHHE OpHUEHTHPOBAThCS B HMH(POPMALMOHHOM IPOCTPAHCTBE; MCIIOJIb30BAaHUE U YCBOEHHE
OCHOBHOM M 3HAaKOMCTBO C JOIIOJIHUTEJIBHOW JIMTEPATypPOH; IPAMOTHOE M JIOTHYECKH CTPOMHOE
U3JI0KEHWe MaTepuasa IpU OTBETE; YMEHHE B IOJHOM Mepe apryMEHTHpOBaTh COOCTBEHHYIO
TOYKY; HAJIMYHE NTPE3CHTALNH.

OmeHKa «XOpOIO» BBICTABISAETCS CTYAEHTY, €CJIM MpH HPOBEIEHUH COoOeceqoBaHuUs
CTYJEHT IOKa3aJd HaJIW4yue JOCTATOYHBIX 3HAaHMM MO H3ydyaeMol mpobOieMaTHKe;  yMEHHE
OpPUEHTUPOBATbCS B MH()OPMAIMOHHOM IMPOCTPAHCTBE; MCIOJIb30BAaHME U YCBOEHHE OCHOBHOW U
3HAKOMCTBO C JOIOJHUTEIBHOM JIMTEPAaTypOM; rpaMOTHOE H3JIOKEHHE Marepuasna IpU OTBETE,;
MOTBITKH apTyMEHTHPOBATh COOCTBEHHYIO TOUKY; HAJIMUUE MPE3CHTALIUH.



OneHka «yJIOBIETBOPHUTEIBHO»  BBICTABISICTCA CTYJIEHTY, €CIUM IpU IPOBEIACHUU
cobece0BaHUS CTYJEHT MOKa3aj HAJIWYHe TTOBEPXHOCTHBIX 3HAHHUM MO M3y4aeMoi mpoOieMaTHKe;
yMEHHE OpUEHTHPOBAThCS B HH(DOPMAIIMOHHOM TMPOCTPAHCTBE; HCIIOJIB30BAHUE U YCBOCHHE
OCHOBHOM JIMTEpaTypoil; TPaMOTHOE M3JI0XKEHUE MaTepuaja IpU OTBETE C OTIAEIbHBIMU
HeJ0YeTaMH U OIIMOKaMH, OTCYTCTBHE YMEHHMs B IMOJIHOM Mepe apryMEHTHpPOBaTh COOCTBEHHYIO
TOUKY.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABIIAECTCS CTYACHTY, €CIM IpU I[POBEACHUU
cobeceI0BaHUsl CTYIEHT IMOKa3aJl OTCYTCTBME 3HAHMU MO M3y4aeMoil MmpoOieMaTuke; HEyMEHHE
OpUEHTHPOBATHCS B HH(GOPMALMOHHOM IMPOCTPAHCTBE; IMOBEPXHOCTHOE  YCBOEGHHE OCHOBHOM
JUTEPATyphl; OTCYTCTBHE YMEHHUS B ITOJHOW Mepe apryMEHTUPOBATh COOCTBEHHYIO TOUKY.

Onucanne MKAaJbl OLIEHUBAHUS

MakcuManbHO BO3MOKHBIN Oalljl 32 BECh TEKYIIH KOHTPOJIb YCTaHABIUBAETCS PaBHBIM 55.
TeKYIIICC KOHTPOJIBHOC MCPONPHUATUC CUHUTACTCA CAAHHBIM, C€CJIIM CTYACHT IMOJY4YHJI 3a HCTO HE
MeHee 60% OT yCTaHOBIEHHOTO JUIS TOTO KOHTPOJS MaKCUMalbHOTrO Oania. PelTuHroBbIi Oam,
BBICTaBJISIEMBIN CTYACHTY 3a TCKYWICC KOHTPOJIbHOC MCEPOIPHUATUC, CAAHHOC CTYyACHTOM B
YCTaHOBJICHHbIE TPAUKOM KOHTPOJIBHBIX MEPOMPUSATUN CPOKH, OMPEAENSCTCS CIETYOIIUM
o0OpazoM:

YPpOBEHB BBINOIHEHUSI KOHTPOJIBHOIO 3a1aHUS Petitunrossiii 6amn (B % OT MakcHMaIbHOTO Oasuia
3a KOHTPOJIEHOE 3aJIaHHe)
OTJIUYHBII 100
Xopouwuii 80
Y 1OBJIETBOPUTEILHEII 60
HeynosnerBopurenbHbIi 0

MeTtoanuyeckue MaTepuaJibl, ONpeae/siiolue MPoleIypbl OLEHUBAHUS 3HAHWM, YMEHWI,
HABBIKOB M (WJIM) ONbITA JIeSTEeJbHOCTH, XaPAKTePU3YIOIIHX J3Tanbl (popMHpPOBaHMSA
KOMIIeTeHIM I
[Ipouemypa mpoBeneHUs] TAHHOTO OIEHOYHOTO MEPOMPUSTUS BKIIOYAET B ceOsi coOeceoBaHUE IO
OT/IENBLHBIM TeMaM Kypca. CobOeceoBaHUE MPOBOIUTCS BO BPEMsI MPAKTHUECKOTO 3aHSTHSI, BOIPOCHI K
cobeceTOBaHHUIO BBIIAIOTCS 3apaHee, YTOoObl y CTyAeHTa ObLIa BO3MOXKHOCTD MOATOTOBUTHCS K MPOLIETYpe
JTAHHOM OLICHKH 3HAaHWM.

[Ipennaraemple CTyIeHTY 3aJaHdsi  TO3BOJSIIOT TPOBEPUTH  0OIIENPOheCCHOHATBHYIO
komnerenimio  OIIK-3. [puHImmUanbHple OTIMYMS 3aJaHui 0a30BOrO YPOBHSI OT TOBBIIIEHHOTO
COCTOST B YpPOBHE CJIOXKHOCTH BOIPOCOB. JI7si OTBeTa Ha BOIPOCHI 0a30BOrO YPOBHS JOCTATOYHO
BJIAJICHUSI MAaTePUAIOM KOHCIICKTA, [Tl OTBETA HAa BOMPOCHI MOBBIIICHHOTO YPOBHS TpeOyeTcs BIaJICHUE
JOTIOJTHUTENTLHBIM MaTepHaioM, IEMOHCTPALIMK YMEHHUS 0000111aTh MaTepuai U JeJaTh BHIBOIBL.

JIis TOATOTOBKM K JIAaHHOMY OIIGHOYHOMY MEPOIPHUATHIO HEOOXOAMMO O3HAKOMHUTBCS C
KOHCIIEKTOM JIEKLIUH, JOMOJHUTENFHON JTUTepaTypolt W/uiau MHGOPMAIMOHHBIMH HCTOYHHKaMu. Kak
MPaBWJIO, Y CTYyJIEHTa €CThb BO3MOXKHOCThH ISl TOJATOTOBKM B TEUCHHUE OJIHOW-IBYX HEAETh TOCIe
OKOHYAHMS U3yUYCHHUS TEMBI (TeM) Kypca.

[Tpu moaroToBKe K OTBETY CTYACHTY MPEAOCTABISIETCS MPABO TMOIb30BaHUS MPE3EHTAMOHHBIM
MarepuasnoM, BBIJIEP)KKAMU U3 JKYpPHAIOB (Ta3eT), €ClIM TaKOBbIe HCIONB30BATUCH MPU TOATOTOBKE K
co0eceI0BaHuIO.

[Ipu npoBepke 3a/1aHMsA, OLICHUBAIOTCS:

- HaJIM9He TITyOOKHUX MCUEPITBIBAIONINX 3HAHUN TI0 U3y4aeMOi IpoOIeMaTHKE;

- YMEHHE OPUEHTHUPOBATHCS B NH(DOPMAILIMOHHOM MTPOCTPAHCTBE;

- UCTIOJIb30BAHUE M YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JIOTIOJTHUTEIHHOM JTUTEPATypOil;

- TPaMOTHOE U JIOTUYECKU CTPOMHOE U3JI0KEHUE MaTepHalia IIpu OTBETE;

- YMEHHE B MMOJHOM Mepe apryMEHTUPOBATh COOCTBEHHYIO TOUKY.



IIpumep OLIEHOYHOT 0 JIMCTA
Onenounsiii et (PHO crynenTa) mo cobece10BaHUIO

Tembl Kpurepun ouenku Hroro
N3noxen VYcBoeHue AprymeHranust Haymuaue
MaTepuana OCHOBHOM U CcOOCTBEHHOM Mpe3eHTaIuu
3HaKOMCTBO C TOYKH 3PEHUSI
JIOTIOJTHUTETLHOU

JUTEpaTypou
Tema 3
Tema 4
Tema 6
Tema 7
Tema 5
Tema 6
Tema 7
CocraBuTeib

(moamuce)

« »
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BOooNoGa~WNE

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

25.

MUHUCTEPCTBO HAYKHU U BBICHIETI'O OBPA30BAHUA
POCCUMCKOM ®EJIEPALINU
DenepabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pPa30BaTe/ibHOE YUpexKIeHne
BbICIIETr0 00pa30BaHUA
«CEBEPO-KABKA3CKHNM ®EJIEPAJIBHBIA YHUBEPCUTET»
HucTuTyT cepBuca, Typusma u au3aiina (puauan) CK®Y B r. [Iaturopcke

YTBEPX/AIO:
3aB. kadenpoii

«_» 201 r.

Bonpocs! Kk 3k3amMeny
10 JUCHUIUIMHE DJIEKTPUYECKHE MAIIUHbI

Bonpocsl k 3x3ameny 4 cemecTp

3HaTh:
YcrpoiicTBO TpaHchopMaTopa, Ha3HAYCHHE KaTyIIeK U MarHUTOIPOBOIA.
[Tpunnun peictBus TpaHcpopmaropa.
Koadduuuent tpanchopmanyu KTp u kakue BapuaHThl pacdera ero CyIecTBYIOT.
ITpuHIUT TOCTOSTHCTBA CYMMAapHOTO MarHUTHOTO notoka dX.
Koadduument tpanchopmanyu TOKOB.
[TpuHIMT MOCTOSTHCTBA OJIHON MOIIHOCTHU TpaHc(opmaropa.
Bo3MoKHBIE KOHCTPYKIIMHU CUCTEM TpaHC(hopMaIuy Tpex(pa3HbIX HAPSHKEHUH.
CuHycouianbHbli TOK B 00MOTKE TpaHchopMmaTopa.
CunycounanbHas (opma BTOPUYHOTO HaIpsHKeHUS Tpexda3Horo Tpanchopmaropa.

. HecunycounanpHas ¢opma BTOPpUUHOTO HAMpsHKEHUS TpexazHoro TpanchopmaTopa co

cxeMol coequHeHus 00MoToK Y/Y.

. CunycounanpHas (hopMa BTOPUYHOTO HANPsDKEHUS Tpex(a3zHoro TpanchopMaropa co CXeMoit

coeHeHus1 0OMOTOK Y/A.

I'padpukn MarHuTHOTO MOTOKA M TOKA TpaHCc(opMaTopa MpHU €ro BKIFOYCHHUH.

CunoBble TpaHC(hHOPMATOPHI

YCTpoiCTBO U IPUHITUIT JEHCTBUS aBTOTpaHChOpMaTopa.

Otnnums Tpanchopmaropa u aBToTpanchopmaropa.

[IpenmymiecTBa U HEAOCTATKU aBTOTpaHCHoOpMaTOpa.

[TapameTpsl cBapouHOTO TpaHCchopMaTOpa

YCTpoiCTBO U IPUHITUIT ACHCTBUS CBApOYHOTO TpaHC(opMaTopa ¢ PeryTUPOBOYHBIM IPOCCETe
Y MarHUTHBIM IIYHTOM.

DNeKTpOMarHUTHBIE SIBICHUS HA0IOIal0TCS B AJIEKTPUUECKUX MalIMHAaX.

YceTpolicTBO M Ha3HAUYEHUE OTAENbHBIX d51eMeHTOB JII1T.

[Tpunmun nevicrBus JIIT.

YCTpoUCTBO U MPUHIUIT JCHCTBUS YHUBEPCAIBHOI'O KOJUIEKTOPHOTO ABUTATEIIA.

[Tpunmun gevicteust ['TIT 1 Bua ypaBHEHUS 3JIEKTPUUYECKOTO COCTOSIHUSA €0 IKOPHOU LIETH.
®dusnka rnpeodbpa3zoBaHus YHEPTUN CTOPOHHUX MEXaHU3MOB, Bpamatonumx skops ['TIT, B
SHEPTHIO JJIEKTPUUYECKYIO.

Peaxnus sxops y MIIT.
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27.
28.
29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

[IpuHIMIT KOMIIEHCAIIMY PEAKIUU SIKOPS ¢ TOMOIIBIO TIONOJHUTEIBHBIX MTOIKCOB.
TpeboBanust kK 0OMOTKE SAKOPS U K YCTAaHOBKE IIETOK.

[Tpunnumn Ber6opa mecta yctaHoBku 1ieTok B I'TIT.

[TpuHIIUI CyMMHMpPOBaHUS CEKIIMOHHBIX 3.1.C. B 001yto 3.4.c. E I'TIT u npunun
COTJIACOBAaHHOCTHU HAIPaBJIEHUH 3.7.C., 00pa3yeMbIX B MapayljIeNIbHbIX BETBAX MEKIY LIETKAMU.
[IpuHIMI CyMMHPOBaHUS MEXaHUYECKUX CUJI, JEHCTBYIOIIMX Ha CTOPOHBI AKTUBHBIX CEKLIUH B
AIIT.

[Tpunumn Be16opa Mecta ycraHoBku 1m1eTok B I'TIT.

[IpuHIMI CyMMUPOBaHUS MEXaHUYECKUX CHII, JEHUCTBYIOIIMX HA CTOPOHBI aKTUBHBIX CEKIIM B
AIIT.

Kaxk knaccudummupyercs ['TIT B 3aBucuMocTH OT crioco6a Bo30y K IeHUs?

[losicHUTH BHEIIHMI BUJ XapaKTEPUCTUKH XOJIOCTOTO XO/a.

[losicHUTh BHEIIHMI BUJ BHEIIHEN XapaKTepUCTUKH.

ITosicCHUTH BHEIIHMI BUJ PEryJIUPOBOYHON XapAKTEPUCTHUKHU.

[Tosicaute miponiecc camoBo30yaenus ['TIT ¢ mapamienbHbIM BO30YKICHHEM.

[Tosicaute Bun BHemHel xapakrepuctuku ['TIT ¢ napaienbHbIM BO30yXKIEHUEM.

[Touemy nns I'IIT ¢ mapannenbHbIM BO30YXKA€HUEM HE OMACEH PEXUM KOPOTKOTO 3aMbIKAHHS.
[Tosicaute Bua BHemHe xapaktepuctuku ['TIT ¢ mocnenoBaTenbHBIM BO30YKICHHUEM.
HazoBute ycnosus Beeaenus ['TIT mist paboThl mapamieasHo ¢ CEThI0 OECKOHEYHOM MOIITHOCTH
U C T€HEPATOPOM COU3MEPUMOI MOIIIHOCTH.

Hazosute ycnosus nHarpyxenus ['TIT, paboraromiero Ha ceTh 66CKOHEYHONH MOIITHOCTH U C
TE€HEPATOPOM COU3MEPUMOU MOIIHOCTH.

Kak perynupyertcs Bo30Oyxaenue napamieiabHo padotaromux ['TIT, paboraronux Ha ceTh
0ECKOHEUHOW MOUTHOCTH U C TeHEPATOPOM COM3MEPUMON MOIITHOCTH?

YmMmeTh:

44

45.
46.

47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

. "Buemnss xapakTepucTika TpanchopMaTopa' 1 4eM ornpenenseTcss BBIOOp MeTo/ia ee pacyera.
CocTaBbTe ypaBHEHHsI, OIMCHIBAIOIIME HArpy>KEHHBINA TpaHchopmarop.

VYcnoBus MpOBEAEHUS OIBITA XOJIOCTOTO X0/1a U ONIPEAEIEMBIE IO PE3yJIbTaTaM OIIbITa
rapaMeTpsl CXeMbl 3aMelIeHHs TpaHchopMaTopa.

VY cnoBus MpoBEIEHNUS OIBITa KOPOTKOI'O 3aMbIKaHUS U ONIPEAEIAEMBIE IO PE3YNIbTATaM OIIbITa
napaMeTpsl CXeMbl 3aMelIeHHs TpaHchopMaTopa.

Cxema 3amerieHus TpanchopMaTopa B peKUME K.3.

Cxembl 3aMelieHus TpaHc(hopMaTopa U CMBICI U3MEPEHHBIX CUTHAJIOB B OMBITE XOJIOCTOIO
XoJ1a.

Cxembl 3aMelieHus TpaHc(hopMaTopa U CMbBICIT U3MEPEHHBIX CUTHAJIOB B OMBITE KOPOTKOTO
3aMbIKaHUS.

Cxembl coeluHeHUs1 0OMOTOK Tpex(ha3Horo TpaHchopMaTopa U rJae NPUMEHSI0TCS
COOTBETCTBYIOIIUE TpaHCHOPMATOPHI?

[Tosicaute cxemy TpexdaszHoro Tpanchopmaropa ¢ rpymnmoii 0.

[TosicauTe cxemy Tpex¢aznoro Tpanchopmaropa ¢ rpynmnoi 11.

Cxema BKJIIIOYEHMS TpaHcPopMmaTopa HarnpsikeHHs. Kakue morpenHocTi cyuecTByoT U Kak Uux
MUHUMHU3HUPOBATH?

Cxema BKJIIOYEeHHsI TpaHcPopmaTopa Toka. Kakue morpemHocTy CymecTBYIOT U KakK ux
MUHUMU3HUPOBATH?

Crnioco6s mycka JI1T u kakoBBI KpUTEPUHU KauecTBa Mporiecca mycKa.

Crnioco6 npsimoro mycka [I1T. B uem ero HemoctaTkw.

Crnioco6 peoctatHoro mycka JIIIT. B uem ero mocTonHCTBa 1 HETOCTATKH.

Cnoco6 mycka IIIT ¢ perynupyeMbIM sSIKOPHBIM HaIlpsbKeHHEM. B ueM ero 1ocTonHCTBa U
HEJOCTaTKH.

Crnioco6b1 yactoTs! Bparienus JI1T u kakoBbl KpUTEPHH KayecTBa MPOIEcca PeryJIupoBaHusl.
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62.

63.

64.
65.

66.

Crnioco6 peoctaTHOTro peryiupoBanus yacTotsl BpamieHus JII1T. B uem ero noctomHcTBa u
HEJ0CTaTKH.

Crnioco6 sikopHOTO perynupoanus yactothl Bpamenus JIIT. B uem ero moctonncTa u
HEJ0CTaTKU.

Crnioco6 mosneBoro perynupoBanus yactoThl BpamieHus JAI1T. B yem ero nocronncTsa u
HEJ0CTaTKH.

Crnioco6s1 yactoTsl Bpamienus 11T u kakoBbl KpUTEpUHU KayecTBa MPoliecca TOPMOKEHUSI.
Cnioco6 Topmoxenus AI1T npoTHBOBKIIIOUEHHEM U KaKUE UMEET XapaKTEPUCTHKU

3¢ peKTUBHOCTH.

Crnioco6 nuaamuueckoro Topmosxkenust 11T u kakue nmeeT xapakTepucTHKH 3()(HEeKTUBHOCTH.

Baagern:

67.
68.
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70.
71.
72.

73.

74,

75.

76.
77.

78.
79.
80.
81.
82.

83.
84.
85.
86.

87.
88.

Brruncnenus u nocTpoeHus, NO3BOJIAIONINE HAUTHU BEKTOP.

Boruncienus 1 nocTpoeHus, O3BOISIONINE HAUTH BEKTOP.

[TpuBenure BbIBOA (hOpMYIIbI BHEIIHEH XapaKTEPUCTUKU TpaHCHOopMaTopa.

Pacuer npuHyx/1eHHOH ip 1 CBOOOAHOM 1CB COCTAaBIIAIOLINX TOKA K.3.

KakoBbI O1IEHKH 3HAYEHHUS YCTAaHOBUBIIETOCS TOKA K.3. M YeM OH OIaceH Julst Tpanchopmaropa’?
KakoBbI O1IEHKM 3HaYE€HUs YJapHOTO TOKA K.3. ¥ Ue€M OH OIIaceH AJis TpaHc(opmaropa u
3alUMTHOW anmnaparypbl?

O0ocHyiiTe BUJ CXeMbI 3aMELeHHUs TpaHC(HOPMATOpa P €ro BKIIOYEHNH, COCTaBbTE 110 CXEME
muddepeHnranbHOe ypaBHEHHE U 000CHYHTE MPAaBOMEPHOCTD UCTIOIB30BaHUS B pacueTax
HEHACBILECHHOIO 3HaYeHUs! MHAyKTUBHOCTH LO.

Pacuer cxembl 3amenieHus i TpexdazHoro TpaHchopmMaTopa, paboTaroniero Ha
CUMMETPUYHYIO Harpys3Ky.

Pacuer cxembl 3amenieHus i TpexdaszHoro TpaHcpopmaropa, paboTaroiero Ha
HECHMMETPUYHYIO HAarpy3Ky.

BbIBOJ ypaBHEHMS JIIEKTPUUECKOT0 cOCTOsIHUA AKopHOU nenu JAIIT.

VYpaBHEHHE KOMMYTAllMM U HAWJIUTE €r0 PEMICHUS IS CIydas HIealbHON MPSIMOINHEHHON
KOMMYTallUH.

Meroas! yCTpaHEeHHsI IPUYMH MEXaHUYECKOTO U JIEKTPOMATHUTHOTO UCKPEHHUS IIETOK.
CocrtaBbTe ypaBHEHUS LIETTH OOMOTKHU BO30YKICHUS U SKOPSL.

BriBenure Boipaxkenuss OMX u MX JIIT.

[Tpusenure Beipaxkenuss IMX u MX B ob1ieM Buje.

[IpuBennte BIpakennss OMX nu MX 1151 TMHEMHOTO y4acTKa KPUBOW HAMATHUYMBAHUS CTAIIN
MarHuTOnpOBOJA.

[TpuBenuTe Bopakennss OMX n MX 111 HACBIIIEHHOTO y4acTKa KPUBOM HaMarHMYMBaHUS
CTaJIu MAarHUTOIIPOBO/JIA.

[Tosicaute crioco® pexynepatuBHOro TopMokeHus 11T u kakue nmeeT xapakTepuCTUKH
3¢ (HEeKTHBHOCTH.

PacueTt Toka kopoTkoro 3ambikanus s ['TIT ¢ He3aBUCHUMBIM BO30YKICHHUEM.

Pacuer Toka xopotkoro 3ambikanus Uit [ TIT ¢ mapannensHbIM BO30YKASHUEM.

CocTaBUTh dHEPreTUYECKYI0 TuarpamMmmy 1 GopmyIty K.IT.J.

Pacuer OMX 1 MX nBuraresns Ha IEPEMEHHOM TOKE.

Bomnpocel Kk 3xk3aMeny S cemecTp

3Hath:
1. VcTpo#cTBO M MpUHIKN IEWCTBHUS aCHHXPOHHOTO JBUTATEIIS.
2. YCTpOWCTBO M MPUHIIMII ACUCTBUSI MHIYKIIMOHHOTO PETYJIATOpa Tpex(pazHOro HAMPSHKEHUSI.
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Buzpl MexaHUYECKHX U 3JIEKTPUYECKUX YaCTOT BPAILEHUS

OHepreruueckas nuarpamma A/l

[IpuBenenue poropa K CTaTOpy MO YaCTOTE.

IIpuBenenue poropa K cTaTopy IO 3.4.C. M BUJ IOJHOM cxeMbl 3aMmereHus A/l
DJIEKTpOMEXaHNYECKasd U MeXaHu4eckasi xapakrepuctuku A/l

Kputnueckoe CKoIbKeHHE 1 MOMEHT uepe3 napaMmeTpsl 00MoTok AJl.

Kputnyeckuiit MOMEHT uepe3 KaTtajloxkHbie JaHHbie A/l.

YcroitunBocTh paboTsl "B MasioM" Ha paboueMm yyactke MX A/Jl.

HeycroitunBocTh padoThl "B MasioM" Ha pa3roHHoM ydactke MX AJl.

YcroituuBocth padboTel AJl "B 60bIIIOM".

YerpoiicTBo 1 0coOeHHOCTH PaboThl AJ] ¢ ABYXKJIETOYHBIM POTOPOM.

[Iporecchbl BEITECHEHHSI TOKA B IBYXKJIeTouHOM A/l OT Imycka 70 BBIXOZa Ha pabouyto
XapaKTEPUCTUKY YCTAHOBUBILETOCS PEKUMA.

VYeTpoilcTBO U IPUHIUI AeHCTBUA tyOokonazHoro A/l

3aKOHBI peryJinpoBaHus cKopocTh A/l peanu3yroTcs Npu 4aCTOTHOM YIPABJICHUH.
A/l ¢ pa3HBIM POTOPOM H KaKOBa 00JIACT €T0 MPUMEHEHUSI.

[TapameTpst MX u OMX 1ipu BKJIIOUYECHHH B LIE€TIb POTOPA AOMOIHUTEIIBHBIX
CONIPOTUBJICHUM.

Pexxum pasrona A/l ¢ pa3zHbIM poTOpOM.

[TpuHUMI H3MEHEHH YKClia TIap MOJIF0COB B NoJItoconepekitouaemom A/l

[TpuHUIMI NTpecTaBICHUS My IbCUPYIOIIET0 MArHUTHOTO TOJIi OOMOTKH B BHJIE€ IBYX
BCTPEYHO BPALIAIOIIMXCS MAarHUTHBIX NI0JIEN OCTOSIHHOM aMIUIUTY JIbI.

Ocobennoctu MX ogHodazHoro ogHooOMoTOoUHOTO A/l M cI1Oc06 ero mycka.
YCTpONCTBO M IPUHIIUIT ACUCTBUS OAHO(DA3HOTO ABYX00MOTOYHOTO AJl.

Y CTpoUCTBO U IPUHIUII JEHCTBHS CHHXPOHHOI'O I'€HepaTopa.

Kak ycrpoen HessBHOnomocHsIi CI' M KakuM ypaBHEHHEM 3JIEKTPUUECKOTO COCTOSIHUS OH
OTIHMCHIBACTCS.

XapakTeprCcTUKa X0JIOCTOTO X0/ia U BUJ Ipaduka ee.

XapakTeprucTuKe KOPOTKOI0 3aMbIKaHUS U BUJ Ipaduka ee.

Harpy3ouHas xapaktepucTuka u rpaduk ee.

Bremnwmii Bua BHENIHUX xapakTepuctuk CI.

Baewnuil Bua perynnpoBouHbIX xapaktepuctuk CI'.

VYron narpy3ku CI' 1 oscHUTE, TOYeMy yroJl MeX/1y MarHUTHBIMU MTOTOKaMHU OOMOTKHU
BO30YX/IeHUsI 1 OOMOTKHU CTaTOpa TOKE PABEH YIIIy HAarpy3Ku.

BbIBO/ yTIIOBBIX XapaKTEPUCTUK MOIIIHOCTH U MOMEHTa HesiBHOonotocHoro CI.
[Mpunanmn perynupoBanus peakTuBHOM MorHOCTH CI', paboTaroiiero napauienbHo ¢
CETBIO.

[Tpuniun perynupoBanus aktTuBHOU MoutHocTH CI', paboTaroiiero napasmuienbHO ¢ CEThIO.
Crpyxkrypa rpaduka k.3. CI.

Mexannueckne xapakrepucTuku CJI

Y CTpoCTBO M IPUHIUIT JEHCTBHS CHHXPOHHOTO KOMIIEHCATOPA.

VYeTpoicTBO U PUHIKUIT JEHCTBUS CHHXPOHHO-PEAKTUBHOTO JIBUTATETIS.

Crioco6 ¢popMupoBaHUs JUCKPETHO BPAILAIOLIETOCS] MAarHUTHOTO TOJIS CTaTOpa.
VYeTpoilcTBO U IPUHIUIT AEHCTBUS CUHXPOHHBIX MUKPOMAIIWH C MIOCTOSTHHBIMU MarHMTamH.
MX nBuratenst ¢ MOCTOSHHBIMU MarHUTaMH.

YMmern:

42.
43.

44,

VY ¢noBus MOJIy4eHNs BPAILAIOIIEr0css MArHUTHOTO TOJIS CTaTopa.

BbIBOJ cyMMapHOTO MarHUTHOTO TIOJISL CTaTOpa B (PYHKLMHU JTUHEHHOM KOOPAUHATHI KpyTa
CTaToOpa U BPEMEHH.

CxeMa yKJIaJIKH B 1a3bl OIHOCIOWHOM MPOCTOH U pacmpeneneHHoiH 0OMoTok ctatopa A/l



45.

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.

76.
77.

78.

79.
80.
81.

82.
83.

CxeMa yKJIaJK1 B Ma3bl KOHIICHTPUYECKON U M1aboHHOM 00MoTOK. HazoBuTe nx
JIOCTOMHCTBA U HEJIOCTATKHU.

[IpuBenenue noaHol cxeMbl 3ameneHust AJl Kk yrpomieHHoH.

Cxema yKJ1aJKy B IIa3bl CEKLMH MTOJIFOCHOM KaTYyIIKH B J1BA CJIOSI.

Cnioco6 npsimoro mycka AJl.

Crioco6 peakropHoro mycka AJl.

Crnioco6 aBToTpanchopmaTopHoro mycka AJl.

Crnioco6 mycka A/l myTem mepeKItoueHUs CXEMbI COSIMHEHUS €r0 CTATOPHBIX 0OMOTOK.
Cnioco6 wacroTHoro mycka A/l.

Crnioco6 perynupoBanue 4acToThl A/l n3MeHeHneM HanpsHKEHUEM MMUTaHUS.

Crnioco0 perynupoBanue 4acToThl A/l M3MEHEeHHeM 4acTOThl HAPSHKEHUS! TUTaHUS.
Crioco0 perynupoBanue 9acToThl AJ] 0THOBPEMEHHBIM H3MEHEHUEM YPOBHS HAPSKCHUS
MATAHUS U €T0 YaCTOTHI.

Crnioco6 perynupoBaHus 4acTOThI BpameHust AJl ¢ TOMOIIbIO 100aBOYHBIX CONPOTUBICHUN
B LIETIH pOTOpA.

Cxema u MX pexuma TopmoxkeHust AJl IpOTUBOBKIIOYEHUEM.

Cxema u MX pexrma TMHAMHA4YECKOTO TopMokeHus AJl.

Cxema u MX pexxuma pekyrnepaTuBHOro TopmoskeHust A/l pu ciycke rpysa.

Cxema u MX pexuma peKynepaTuBHOTO TOpMOKeHUs AJl mpu MOHMKEHUN YaCTOThI
MUTAIOIIETO HAPSXKEHHUS.

VYcnoBus CymecTBOBaHMS YCTAaHOBHUBIIIETOCS pekuma padoTsl [II'A.

VYCioBHsI CyIIECTBOBAHUS YCTOMYMBOTO YCTAaHOBHUBILETOCS pesknMma padboTsl JIA.
Crnioco6 TouHo cuaxponusanuu I'A.

Crioco6 rpy6oii cuaxponuszanuu JIIA.

Crnioco6 camocunxponm3zanuu ['A.

VYrpollleHHbIE YpaBHEHHS IBHOMIOJIFOCHOTO U HesiBHOTIOMIFOCHOTO CI'.

[TocTpoenue st pacuera BHEITHEH XapaKTEPUCTHKU ITPU aKTUBHOW Harpys3Ke.
[TocTpoenue ny1s pacuera BHEIIHEN XapaKTEPUCTUKU MTPU aKTUBHO-UHYKTUBHON Harpys3Ke.
[TocTpoenune s pacuera BHEIIHEH XapaKTEPUCTUKHU ITPU aKTUBHO-€MKOCTHOW Harpyske.
[TocTpoenue s pacuera peryJaMpoOBOYHON XapaKTEPUCTUKHU MTPU aKTUBHOU HarpyskKe.
[TocTpoenue s pacuera peryIMpOBOYHON XapaKTEPUCTHUKU MTPU aKTUBHO-UHTyKTUBHOM
Harpyske.

Cxema ctatudyeckoro Bo30yAUTENs U OXapaKTepU3yHTe ero JOCTOUHCTBA U HEIOCTATKH.
Cxema 31eKTPOMAIIMHHOTO BO30YIUTENS U OXapaKTepU3YHTE ero TOCTOMHCTBA U
HEeJ0CTaTKH.

Cxema 31eKTPOMAIIMHHOTO MHOTOOOMOTOYHOTO BO30YIUTENS U OXapaKTepU3yiTe ero
JOCTOMHCTBA U HEJAOCTATKHU.

Cxema 6eciieTouHOro BO30YAUTENS U OXapaKTEepU3yiTe ero JOCTOMHCTBA U HEOCTATKH.
Cxema nycka C/I, uX 1OCTOMHCTBA U HEIOCTATKH.

Crnioco6 ucnoap3oBanus 0OMoTok CJ/] 1o Ha3HAYEHUIO.

Baaners:

PacueT-060cHOBaHHE pa3MepOB CEKIIHiA, TOTIOCHOM KaTYIIKU U MpaBUjia YKIAJAKU €€ B Ma3bl
cTaropa.

Pacuer OMX 1o ynpouieHHo# cxeMe 3amenienust A/l

Pacuer MX o ynpoienHoit cxeme 3amenienust A/l

Brruncnenuss ”HTEHCUBHOCTH TOJIEH KOHTYPOB MOJIOCHBIX KAaTYIIEK U BEIYUCICHUS
ITOJIHOTO IO KaTyIIKH.

VYpaBHeHus 3aTopMoxkeHHOT0 A/l Mpy pa30MKHYTOM U 3aMKHYTOM POTOPE

PacueT conpoTuBieHus cratopa U BXOJHbIE cONTpOTUBICHUS A/l



84. YpaBHeHue NPOBOIMMOCTEN LIEMU pOTOPA, BHIPAKEHHOE YePe3 COMPOTUBIICHUS KIETOK ISt
HOMHUHAJIBHOTO U ITyCKOBOT'O PEXHMA.

85. Pacuer OMX u MX nByxkierounoro AJl.

86. BexropHas nuarpamma npu aktuBHoi Harpyske CI'.

87. BexTopHas nmuarpamMma npu UHIyKTUBHOU Harpyske CI.

88. BexropHnas auarpamma nmpu eMKocTHOH Harpyske CI.

89. BekTopHas nmuarpamMma npu aKTUBHO-UHAYKTHBHON Harpyske CI.

90. BexropHas nuarpamma npu akTUBHO-eMKOCTHOW Harpyske CI.

Kpumepuu OUCHUGAHUA Komnememmﬁ

OneHka «OTIMYHO» BBICTABISACTCS CTYIEHTY, €CIM OH JEMOHCTPUPYET YBEPEHHBIC 3HAHMS
IIPUHLNIA JIEHCTBUS COBPEMEHHBIX THUIIOB 3JEKTPUUYECKMX MAaIIUH, OCOOEHHOCTEM HX
KOHCTPYKLIUM, YPaBHEHHUS CXEMbI 3aMEIICHH U XApaKTEPUCTHKH, METONOB aHaIH3a H
MOJICIIUPOBAHUS SJIEKTPUUECKUX MAIIMH. Y MEET aHAIM3HPOBATh YCTAHOBUBIIMECS PEKUMBI paOOTHI
TpaHC(HOPMATOPOB U DJIEKTPUYECKHX MAIlMH, MCIIOJIb30BaTh IOJyYEHHbIC 3HAHMS IPU PEILIEHUU
IIPAKTHUYECKUX 3aJ1a4 110 IIPOCKTUPOBAHUIO, UCIIBITAHUAM M JKCIUTyaTalllU JIEKTPUYECKUX MAILUH.
IIpy npoBeneHMM 3K3aMEHa CTYIEHT II0Ka3aJl HAJIWYUE JOCTATOYHBIX 3HAHMNA IO H3y4acMOu
npobiemMaTuke; yMEHHE OpUEHTHPOBATHCS B MH(OPMAIIMOHHOM MPOCTPAHCTBE; UCIIOJIb30BAaHUE U
YCBOCHME OCHOBHOM M 3HAKOMCTBO C JOIOJHHUTEIBHOW JIMTEPATypOH; I'PAMOTHOE H3JI0KCHHE
MaTepHualia Py OTBETE; MOMBITKH APTYMEHTHPOBATh COOCTBEHHYIO TOUKY.

OrleHKa «XOpOLIO» BBICTABJIAETCS CTYAEHTY, €Cld OH oOsazgaer 0a30BbIMM 3HAHUSAMHU
IIPUHLMIA JIEHCTBUS COBPEMEHHBIX THUIOB 3JEKTPUUYECKMX MAIIUH, OCOOEHHOCTEM UX
KOHCTPYKLIMH, YPAaBHEHMsI, CXEMbl 3aMCIIEHUS M XAPAKTEPUCTHKH, METONOB aHaIu3a W
MOJICIUPOBAHUS AJIEKTPUUECKUX MamuH. JleMoHcTpupyeT 0a30BbIii ypOBEHb JJsi yMEHHUS
aHAJIM3UPOBaTh YCTAHOBUBIIHECS PEXUMBI pabOThl TpaHC(HOPMATOPOB U IIEKTPUUYECKUX MAIIHH,
HCIIOJIB30BaTh IIOJyYECHHBIC 3HAHUA IPU PEIICHUM IPAKTUYECKHUX 3a7a4 110 IPOECKTUPOBAHMIO,
UCIBITAaHUSAM M DKCIUIyaTallMM JJIEKTpUYECKMX MamuH. I[Ipy npoBeneHuM HK3aMeHa CTYACHT
MI0Ka3aJl HaJM4ue JI0CTaTOYHBIX 3HAaHUU MO M3y4yaeMoM IpoOiieMaTuKe; yMEHHE OpPUEHTUPOBATHCS
B HH(POPMAIIMOHHOM NPOCTPAHCTBE; HCIOJb30BAHUE M YCBOCHHE OCHOBHOHM JIMTEpaTypoOH;
IPAMOTHOE U3JI0KEHUE MaTepHalla IIpu OTBETE.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIIAECTCS CTYAEHTY, €CIIM OH AEMOHCTPUPYET HU3KUN
YPOBEHb 3HAHWI NMPUHIIUIIA JEHCTBUS COBPEMEHHBIX TUIIOB JIEKTPUYECKUX MAIIWH, 0COOCHHOCTEH
UX KOHCTPYKLMUH, YPAaBHEHMs, CXEMBbl 3aMEIICHUS M XapaKTCPUCTHUKH, METOJIOB aHaJIN3a H
MOJCJIMPOBAHUs JIEKTPUYECKUX MAIIMH. YMEET C TPYJAOM IPOBOJAUTh AHAIU3 YCTAHOBUBILIUXCS
PEKUMOB pabOTHI TPAaHC(HOPMATOPOB U NIEKTPUUECKUX MAIINH, UCIIOJIb30BaTh MOJy4YE€HHbIE 3HAHUS
IIPU pEUICHUH MPAKTHUYECKUX 3aJad [0 IPOCKTUPOBAHUIO, MCIBITAHUSAM U SKCIUIyaTallUH
aneKTpudyeckux MamuH. [Ipy npoBeaeHMM SK3aMeHa CTYAEHT IOKa3ald HAJIU4HME MOBEPXHOCTHBIX
3HAaHUW 10 H3y4yaeMoW MpoOJIeMaTHKe; YMEHHE OpHEHTHPOBATHCA B HH()OPMAITMOHHOM
IIPOCTPAHCTBE; HCIOJb30BAHUE M YCBOCHME OCHOBHOM JINTEPATYpOH; TPaMOTHOE H3JI0KECHHE
MaTepuaga Mpu OTBETE C OTJCJIbHBIMU HEAOYETAMH M OIIMOKAaMHU; OTCYTCTBUE YMEHUS B IOJHOU
Mepe apryMeHTHPOBaTh COOCTBEHHYIO TOUKY.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABIISETCS CTYJIEHTY, €CIM OH HE 3HAeT NPHUHIIMIA
NEHCTBUSL COBPEMEHHBIX THUIIOB DJEKTPUUECKUX MaIllMH, OCOOEHHOCTeW UX KOHCTPYKIIMH,
YPABHEHUSI CXEMbl 3aMELICHUS W XapaKTEPUCTHKH, METOAOB aHalM3a U MOJEIUPOBAHMS
JNEKTpUYeCcKuX MamuH. He ymeer nmpoBoauTh aHaJIM3 YCTAHOBUBILUXCA PEXHMOB pabOThI
TpaHc(hOPMATOPOB M 3JICKTPUUECKUX MAIINH, HWCIOJIb30BATH MOJYYCHHbIC 3HAHUS NPU PELICHUU
IIPAKTUYECKUX 3aJa4 10 MPOEKTUPOBAHUIO, UCIIBITAHUAM U SKCILTyaTalluy 3JIEKTPUUECKUX MAIlHH.

Onucanue MKaJbl OLEHUBAHUA
[IpomexyTounas arrectanuss B  (QOopMe DJK3aMEHa IpeaycMaTpUBaeT  IPOBEJECHUE



00s13aTeIPHON PK3aMEHAIIMOHHON Tporieypbl U oneHuBaercsa 40 6aamu 3 100. MuHuManbHOE

KOJIMYECTBO OaylJioB, HEOOXoauMMoe JUIsi JOoIMycka K DJK3aMeHy, cocTaBiser 33 Oaia.

[TonoxuTenbHBIN OTBET CTYAE€HTAa HA SK3aMEHE OLIEHUBAETCS PEUTUHIOBBIMU OajlaMU B AMANIa30HE

ot 20 10 40 (20 < Sy < 40), orieHka MeHbIIe 20 0JUTOB CYMTACTCS HEYIOBJICTBOPUTEIBHOM.
[ITkasia COOTBETCTBHS pEUTUHIOBOr0 Oajuia sK3aMeHa 5-0aibHOM cucTteMe

PeldTHHIOBLIN 02J1J1 0 JUCHUILINHE Onenka no 5-0aJJILHOM cUcTEMe
35-40 OTin4yHO
28 - 34 Xoporio
20-27 Y IOBIETBOPUTEIHHO

Mertoauyeckue MaTepUaJibl, ONIpeie/sIoNIe NPoLeAYPbI OLleHUBAHUS 3HAHUI, YMeHUI],
HABBIKOB H (WJIH) ONIBITA /IeATEIbHOCTH, XapaKTePU3YIOIIHUX 3Tanbl GOpMUPOBAHMS KOMIIETEeHIUI

[Iponenypa npoBefeHHs 3K3aMeHa OCYILECTBIIAETCS B COOTBEeTCTBHM C [losokeHnem o
MIPOBECHUH TEKYILETr0 KOHTPOJIsS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluu 00ydaronmxcs no
o0Opa3oBaTeNbHbIM IIPOrpaMMaM Bbiciiero oopazoBanusi B CKOVY.

B sk3ameHalMOHHBIA OMJIET BKJIIOYAIOTCS J[Ba BOMPOCA: MO OJHOMY BOIIPOCY U3 KaTeropuii
«3HaTb U YMCTb, BJIaACTb».

Jlnist ToAroToBKM 1o Ounery orBoauTcs 30 MUHYT.

CocraBuTenb

(moanuce)

« » 20 r.
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