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BBenenue

1. HazHaueHune ()oHAa OIL[eHOYHBIX CPeJCTB — KOMITJIEKTa MeTOJHYECKHX MaTEepHAIIOB,
HOPMHPVIOI[HUX ITPOLEIYPHL OL[EHHBAHHS Pe3yIbTaTOB OOYUEHHS, T.€. YCTAHOBIEHH I COOTBETCTBHA
YUEeOHBIX JOCTH/KEHHH 3aIlUIaHHPOBAHHBIM pe3VyiIbTaraM 00yUYeHH S H Tpe OOBAHHAM
0o0pa30BaTEILHEIX IIPOrpaMM, PAaOOUMX ITPOrpaMM JH CIIHITIIHH.
2. DOC gBIgeTCH IIPHIIOKEHHEM K IIPOrpaMME JHCIHIUIHHBL « DJIEKTPHYECKHE MAIITHHBI).
3. Pazpaborunk KonecHukoB I'.1O. moreHT kKadeapsl (PH3HKH, 3NeKTPOTEXHHKH H
AIEKTPOSHEPreTHKH
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YIIeHEI 3KCIIEPTHOH I'PYIIIIHI:
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3IIEKTPO3HEPTeTHKIH

(D.H.C., donxcHocms)

YeHBI KOMHCCHH: PoctoBa A.T. — mpodeccop kadeaprl (PH3HKH, 3JIEKTPOTEXHHKH
H 3IIEKTPO3HEPreTHKH

(D.H.O., ConHHOCMb)

Konecuuxop I".}JO. — gorieHT KadeApsl PH3HKH, NMeKTPOTEXHHKH
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IIpencraBuTesb Emcees M. A. —rnmaBHbI 5HepreTHK OAQO «lIaruropckiit
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paboromaTeis

(D.H.O., ConHHOCMb)
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1ToAroTOBKH 13.03.02 DneKTpOsHEPreTHKA H 3JIEKTPOTEXHHKA H PEKOMEHAYETCS IS OLIEHHBAHH I
YPOBHS C(pOPMHPOBaHHOCTH KOMIIETEHIIHH ITPH IIPOBEIEHHH TEKYILIEr O KOHTPOJIS YCIIEBAEMOCTH H
IIPOMEKYTOYHOH aTTeCTAI[MH CTYAEHTOB IT0 JUCIHIUIHHE «ONEKTPHUYECKIE MAIIITHEL »
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1. HE])E‘IEHB KOMIIET eHIIHHA ¢ YKa3dHHEM 3TAIIOB HX (l)ﬂpMHpﬂEﬂHHH B IIpoiecce 0CBOCHHA

o0pa3zoBaTeIbHOH NPOrPaMMbI

Kox Sram
OIleHHBacMOH Cpencrea v Bun HammeHoBaHie
KOMIIETEeHIHH, %’;ﬂﬁg :E HH;I;I TEXHOJIOTHH KOHTPOIS, | THIT KOHTPOIS OIL[EHOYHOI'O
HHIHKATOpa (No Ter;[ﬂ[; OILIEHKH aTTecTallHsd CpeZiCTBa
(oB)
OLK-4 ColeceoBaHHe | Y CTHBIA Texympit Borpock! K
NJI-50mx-4 1.36 cobeceI0OBaHHID
IIK-1 5 y § B OITpOCHI K
I/I ﬂ'3m- l CODECETOBAHHE YCTHBIH ITPOMEXYTOUHBIH SK3aMeHy

2. Onucanne nokasarejieH U KPHTEpPHEB OLICHHBAHHA HA PA33JIHYHDBIX 3TAallaX HX
(l)ﬂpMHpﬂEﬂHHH, OIMHCaHNe IMKAJ OIICHHBAHNA

€CKPHIITOPEI
YPOBHH = Heckp D = = =
MHHHMAIIFHBIH YPOBEHD MHUHHMAIIEHBIH CpenHui | BrICOKHHI
c(hOpMHPOBAHHOCT
N HE JOCTHTHYT YPOBEHB YPOBEHB YPOBEHB
H KOMIIET eHITH( Hit),
(HeynoBieTBopHTEIBHO) | (YIOBIETBOPHTEILHO) | (Xopomio) | (OTIHYHO)
HHIHKaTopa (OB)
2 Gamna 3 Ddamna 4 Bamna 5 6anoB
Komrmereniusa: OIIK-4
PesyibsTarel OTCYTCTBVIOT 3HAHHS JIeMOHCTPHPYET Oobmamaer | JleMOHCTP
00YUYEHHS 10 IIPHHITHIIA JEHCTBH A YPOBEHL 3HAHHH 0a30BBIMH | HPYET
U CIUITIIHHE COBPEMEHHBIX THITOB ITPHUHINIIA JEACTBHSA | 3HAHHSIMH | YBEPEHHEI
(MOZYIIO): 3IIEKTPHYECKHIX MAIIMH, | COBPEMEHHBIX THIIOB | IIPHHIIWIIA | € 3HAHHSA
HMumikarop: OCOOEHHOCTH HX BIIEKTPHYECKIUX IHENCTBHS | TIPHHIIMIIA
HNJ-Somx-4 KOHCTPVKIIHH, MaIIH, OCOOEHHOCTH | COBPEMEH | AECHCTBHSI
3HAET IPHHIIHIT YPaBHEHH I HX KOHCTPYKI[HH, HBIX COBpEMEH
JNEHCTBHS YPaBHEHH . THUIIOB HBIX
COBPEMEHHEBIX BIIEKTPHYE | THIIOB
THIIOB CKHX BIIEKTPHYE
3JIEKTPHYECKHX MaIIHH, CKHX
MaIIH, OCOOEHHOC | MAaIllIH,
OCOOEHHOCTH HX TH HX OCOOEHHOC
KOHCTPYKIIHI, KOHCTPYK | TH HX
YPaBHEHHS. I, KOHCTPYK
YMeer VPaBHEHH | I[HI,
aHaJIM3HPOBATh o1 YPaBHEHH
YCTaHOBHBIIHECS s
PEKUMEL pabOTHI OTCYTCTBYIOT YMEHHSI JIeEMOHCTPHPYET JleMoHCTp | JleMOHCTD
TpaHC(POPMATOPOB | aHAITH3HPOBATh VPOBEHB, HPYET HPYET
151 YCTAaHOBHBIIHECS HEJIOCTaTOYHBIT 15T 0a30BBIH TTOBBIIIIEH
3JIEKTPHYECKHX PeKUMBI PadOTHI YMEHHS YPOBEHD HBIH
MAIIINH. TpaHCc(pOpPMaTOPOB H aHAJIN3HPOBATh YMEHHSA YPOBEHD
BrageeT HaBBIKaMH | 3JIeKTPHYECKHX MAIlIHH, | YCTaHOBHBIIHECS aHAIIM3HPO | TS
MO/IETTHPOBaHHU A PEAIMBI PaObOTEI BaTh YMEHHA
3JIEKTPHYECKHX TpaHC(OPMATOPOB H | YCTAHOBHB | aHAIIH3HPO
I [IOKYMEHT MOOMNWCAH IeKTPHYECKHX IITHECST BaTh
ANEKTPOHHOWM NMNOANUCHIO |
aIlH €K MBI CTaHOBHB
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 P Y
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa paﬁﬂTLI HIHECAH
TpaHC(Op | PeKIMEI
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AIIEKTpHYE | TpaHC)Op
CKHX MaTOpPOB H
MaIIHH. 3IIEKTPHYE
CKHX
MaIIHH
OTCYTCTBYIOT HAaBEIKH JIeMOHCTPHPYET JHIeMOHCTD | YBEpPeHHO
MO EIMPOBAHI HEJIOCTATOYHBIH HPYET BIIAJCET
3IIEKTPHYECKHX I[ETEH YPOBEHL HABBEIKOB 0a30BBIH HaBBIKaMH
MOJIETTHPOBAHHS YPOBEHD OITpeJIEIIEH
BIIEKTPHYECKHUX IIETIEH | BIAIeHUS | U
HaBBHIKAMH | OCHOBHBIX
MOJIEIIHPO | ITapaMETP
BaHIA OB
BIIEKTPHYE | BIIEKTPHYE
CKHX CKHX
LETIEN MAaIIH
[IK-1 OTCYTCTBYIOT 3HAHHSI JIeEMOHCTPHPYET Oo0magaer | JleMOHCTP
WNJ-3mx-1 CXEMBI 3aMEIEHI H YPOBEHb 3HAHHH 0a30BBIMH | HPVET
3HAET CXEMBI XapaKTEPHCTHKH, CXEMBI 3aMEINEHHSI H | 3HAHHSMH | YBEPEHHEI
3aMeEIeHHS U METOJbI aHAIH3a H XapaKTEPUCTHKH, CXEMBI € 3HAHHA
XapaKTEePHCTHKH, MO M POBAHH A METOJIbI aHAIM3a H 3aMEIEHH | CXEMBI
METOMIBI aHAJIM3a H | BJIEKTPHYECKIX MaIlNH MOJIETTHP OBAH S SHU 3aMEIEHH
MO/IETTHPOBaHHU A BIIEKTPHYECKIX XapakTepH | AU
3JIEKTPHYECKHX MaIIHH CTHKH, XapakKTepH
MaIliiH METOJIbI CTHKH,
YmMmeer aHaM3a M | METOJIBI
HCIIOIb30BATh MOJIEIIHPO | aHAIM3a U
TTIOIIYYEHHBIE BaHIA MOJIETTHPO
3HAHHS ITPH BIIEKTPHYE | BAHHSA
PEIEHHH CKHX 3IIEKTPHYE
ITPaKTHYECKHX MaIIH CKHX
3a]1a4 110 MaIIH
ITPOEKTHPOBAHHIO,
HCIIBITAaHH SIM 1
SKCILTYaTal[HIH
3JIEKTPHYECKHX
MAIINH.
BrageeT HaBbIKaMH
OITpEETIEHU A
OCHOBHBIX
ITapaMETPOB
3JIEKTPHYECKHX
MaIliiH
OTCYTCTBYIOT YMEHHSI JIeMOHCTPHPYET HeMoHCcTp | JleMOHCTP
HCITOIIb30BaTh YPOBEHB, HPYET HpYeT
TTOIIYYEHHEBIE 3HAHUS ITPH | HEAOCTATOYHBIH IS 0a30BBIH ITOBBIIIIEH
PEIIEHHH IIPAKTHYECKNX | YMEHHS HCIIOJIb30BATh | VPOBEHD HBII
NOKYMEHT NMoanuUcAH OJIVHCHHBIC 3HAHITA YMCHHA YPOBCHD
SNEKTPOHHOW NMOANUCHIO PH peIIeHHH HCIIOJIB30B | IS
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa PAKTHHCCKIX 3a/1a1 arb YMCHI
O IMTPOEKTHPOBAHHIO, | MOIIYYEHH | HCIIOIL30B
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SKCIUTyaTaliH IIpH TTOIYUYEHH
3JIEKTPHYECKIX PEIlleHHH | bl 3HAHH S
MaIIHH IIPAaKTHYEC | TIPH
KHX 33/ja4 | pellleHHH
I1O ITPaKTHYEC
IIPOEKTHP | KHUX 3aja4
OBaHHIO, I10
HCIILITAHH | ITPOEKTHP
SIM 1 OBAHHIO,
SKCIUIyaTa | HCIbITaHH
LI SIM U
BJIEKTPHYE | BKCIUIyaTa
CKHX LI
MAIIHH BIIEKTPHYE
CKHX
MaIIMH
OTCYTCTBYIOT HAaBBIKH JleMOHCTPHPYET JIEMOHCTP | YBEpPEeHHO
OIIpe/lelIEHHSI OCHOBHEIX | HeJOCTaTOYHBII HPYeT BIIaJceT
ITapaMeTPOB YPOBEHDL HABBLIKOB 0a30BBIH HaBBIKaMH
3IIEKTPHYECKIX MaIIiH OITpEIETIeHHS YPOBEHD OITpeJIeIeH
OCHOBHBIX BIAJACHHS | U
IIapaMETPOB HaBBIKaMH | OCHOBHBIX
BIIEKTPHYECKHX OIIPEJIETIEH | TIapaMeT]
MAIIHH HS OB
OCHOBHBIX | BIIEKTPHYE
IMapaMeTp | CKHX
OB MaIIHH
BIIEKTPHYE
CKHX
MAIIHH

Onucanye MKaJIbl OLeHHBAHH A
B PaMKdx pEﬁTIH—[FGEGﬁ CHCTCMBI YCIICBACMOCTDL CTYIACHTOB ITO Ka’KIOH QHCI[HIUIHHE OL[EHHBAETCSI

B XOJC TCKVYIICT O KOHTPOIIA H HpﬂME)I(}’TG‘H—IDﬁ ATTCCTAaIlHH.

Texymui KOHTPOJIb

PelITHHIoBasi OII€HKA 3HAHHH CTY/IEHTA (B CJIyYafiX, PeIYCMOTP €HHbLIX HOPMATHBHBLIMH
akTamMmu CKdY)

No By neaTrelbHOCTH CTYIEHTOB CpoKH KomiuecTrO
TI/II BBITOTHEHH T 0alIoB
4 cemecTp
l. [ IpakTHueckoe 3aHgaTHE Ne 2 6 Hellelns 25
2. JlaGopatopHoe 3aHaTHE No 5 10 Hemena 15
3. IIpakTHYecKkoe 3aHATHE No & 16 Hegensa 15
Hroro 3a 4 cemectp 55
S cemecTp
4, | I IpakTHueckoe 3aHsaTHe Ne |1 0 Hexens 25
BOKYMEHT MNOAMMCAH 10 Hemems 15
) | SNEKTPOHHOW NOANMMCHLIO 16 Henems T
epTucmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapgeneu; lleBayxoea TateAHa AnekcaHapoBHa 3a 5 CEMECTP 55
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MakcHManbHO BO3MOJKHEIH Oalll 3a BECh TEKVIIHH KOHTPOIEL YCTAHABIHBACTCS PABHEIM D).
Tekyllee KOHTPOIBHOE MePOIIPHATHE CUMTAETCSA CAAHHBIM, eCITH CTYAEHT ITOIYYIUI 3a HETO HE
MeHee 60% OT YCTaHOBJIEHHOI'O IS 3TOr0 KOHTPOJIS MAaKCHMAIbHOro 0ajuia. PEHTHHT OBBIH Oail,

BBICTABILSIEMBIH CTYACHTY 3d4 TCKYIIICC KOHTPOIILHOC MCPOIIPHATHE, CAdHHOC CTYACHTOM B
YCTAHOBJICHHBIC I'pﬂd)HI{DM KOHTPOJIBHBIX MEPG]—[I)HHTHIUI CPOKH, OITPEACIIACTCA CJICTYIOIITHM

00pazoM:
YpoBeHb BLIIOJIHEHH SI KOHT POJILHOI0 PeliTuHroBbii 0a/11 (B % 0T MAaKCHMAJILHOTO
3aJaHHsA 0aJ/11a 32 KOHTPOJILHOE 32/1aHHe)
OTIHYHBIH 100
XOPOIIHI 30
Y IOBJIETBOPHT b HEIH 60
HeynoBneTBOpHTENBHEIH 0

3. TunmoBble KOHTPOJIbLHBIE 32JAHAA H HHbIE MATePHAJIbL, XapaKT epH3YIONeE ATANDI
¢GopMHPOBAHMA KOMIIETEHIIHI

KoMiiekr Pa3HOYPOBHEBLIX 3a/1a%1

1. OnpefeMTs HOMHMHAIBHBEIL TOK BTOPHUHOII OOMOTKH 12u omHOdaszHOro TpaHcopMaTOpa,
€CIIM HOMHHAIIbHAS MOIITHOCTh Sy = 20 KBA, HOMHHaAIbHOE HAIIPSKeHHE TTEPBHYHOH OOMOTKH k =

15. U1y = 10 kB, K03 ¢puirneHT TpaHCc)opMaIiH

2. OnpeaemnTh HOMHHAILHYIO MOIIHOCTh Tpex(a3Horo TpaHc(opmaTopa Sy H HOMHHAIIBHEIN TOK
IIEPBHYHOH OOMOTKH [y , €CIIH HOMHHAJIILHOE HalpsKeHHEe IeEPBHYHOH OOMOTKH Uy = 20 kB,
HOMHHAIILHOE HAaIIPsSDKEHHEe BTOPHYHOH OOMOTKH U2, = 0.4 kB, HOMHHAIBHEII TOK BTOPHYHOH
oomorku I, = 150 A Hamru pgencrByrone 3HaueHHsa 2OJ[C B oOmorkax E1 u E2 , ecnH
MaKCHMAJIbHBIH MAarHHTHBIH IIOTOK @Pmax = 0.02 BO6, yactrora toka f = 50 I'm, yHciIa BHTKOB
IIEPBHYHOH H BTOPHYHOH 0OMOTOK coOoTBeTcTBeHHO W1 = 100, W2 = 50.

3. MakcHManbHBIH MarHHTHBIH ITOTOK B CEPJIEUHHKe OFHO(pa3HOoro TpaHchopmaropa Pmax = 0.02
B0, 4rcino BHTKOB nepBHYHOH 0OMOTKH W1 = 500. Onpenenuts Ko3(QHIIHEHT TpaHC)opMaIiy k
H TIOJABEAEHHOE HamnpskeHHe /] , eClIH HAIIPsDKEHHE Ha 3aKHMaxX BTOPHYHOH OOMOTKH B PEXKHME
xojioctoM xofie U2, =127 B, yacTtora HanmpsKeHHS ceTH f= 50 I'1I.

4. TpancopmaTop BKIIOYEH B CeThb IIEPEMEHHOIO TOKAa ITPOMBIINIEHHOH  YaCTOTHI.
HMHIYKTHBHOCTE pacCesHHsS IePBHYHOH OOMOTKH Lg] = 0.001 I'H. Ormnpemeaurs HHIYKTHBHOE

COIMPOTHRIIEHHE PACCESHHS ITePBHYHOIIOOMOTKH Xg] .

5. TpexdaszHblii TpaHCpOpMaTOpP HMeET ITapaMeTPhl, 3HAUEeHH I KOTOPBIX ITpHBeAeHbI B Ta0m. 1.2.1:
HOMHHAJIbHAS MOIITHOCTD Suow H HOMHHAIbHBIE HaIPsDKEHHS (JIMHENHBIE) Ulnom H Uziay , HATIPSDKEHHE
KOPOTKOTI'O 3aMBIKAHIS TOK XOJIIOCTOI'O XOjia I'p, IIOTEPH XOIOCTOIO XOAA Puay H IIOTEPH KOPOTKOIO
3aMBIKAaHHS Px 1o, OOMOTKH TpaHCc(pOpMaTOpa COeQHHEHEI IT0 CXeMe «3Be37a—3Be3Aa». TpedyeTcs
OIPENETHTD. ITapaMeTIpbl T-00pa3sHOH CXEeMBI 3aMEINEHHI, CUMTas €€ CHMMETPHYHOH (2 = r2' |
X=X,), a TaKKe (PaKTHUECKHE 3HAYEHHS COIIPOTHBIEHHII BTOPHYHON 0OMOTKH, BeanurHE KIIIT #,
COOTBETCTBYVIOIIHE 3HAUYEHHSIM ITOMHOH MOITHOCTH TpaHcpopMaTopa 0,258 0u; 0,5 Sxan; 0,75 Suom H
ITpH KO3 (P (HITHEHTaX MOITHOCTH HAarpy3KH cos@r= 0,8 (MHAYKTHBHBIH XapaKTep HaIPY3KH) H COS (2
= 1, HoMHHalIbHOE H3MeHeHHe HanpspkeHHd A U . [loctpouts rpaduxu # = f (f) u U2 = f (f).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudumkar: || 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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| 2 3 2 R 6 7 8 9 10

SH,KB-A 100 | 180 | 320 | 560 1000 | 800 | 600 700 400 | 200
Uln, kB 05 | 3.0 | 6,0 10 35 10 10 6,0 3.0 | 30
U2H, KB 0231 04 | 04 0,4 3.0 0.4 0.6 0.6 0,23 | 0,23
Uk, % 55 | 35 | 85 6.5 3.5 6,5 8,5 3.5 6.5 | 3.5

10, % 6,5 | 5,5 | 55 3.5 3,0 35,0 3,5 3,5 3.5 | 6,5

P On,Bt 065 | 1.2 1,6 2.5 5,2 3,6 2.8 3,2 2.0 1,5
Pxnom>xBtr | 2,0 | 3,6 | 5,8 9,0 13,5 | 10,0 | 9.0 8,2 6,0 | 40

6. B taGmuie 2.2 mnpuBeleHHl JaHHBIe TpexX@dasHBIX CHIOBBIX TpaHc(opMa- TOPoB cepHH TM:
ITOJIHASA TIOMHHAIIBHASI MOIIHOCTE Sy HOMHHAJIbHBIE IIOTEPH XOJIOCTOrO Xoja FPg: M KOPOTKOIO
3aMBIKAHHS Pi; KO3(P(QHIMEHT MOIITHOCTH HAarpy3KH cos (2. TpeOyeTcs ONpeAelHTh BEIHUHHY
cHrpKeHHs KI1J] ripH HOMHMHAIIEHOH Harpys3Ke 110 CPaBHEHHIO C €70 MAaKCHMAIbHBIM 3HAUEHHEM.

Ta0miia 2.2 — McxXoIHbBIe JaHHBIE K 3aaue 2

T SHomK B A POnom kBt Prrom, KBt cos (2
TpaHc(hopMaTopa
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 tabmmie 2.3 npHBeAeHB TeXHHYECKHE JaHHbIe Tpexda3HbIX TpaHchopMaTopoB cepHH TC3
(TpaHC(pOopMaTOp TpexX(azHBIl CYXOH C 3a3eMIEHHOM ITepBHYHOH OOMOTKOH). McIomb3ys 3TH
JaHHBIE, OIpeJeNINTh. Ko3(HIfieHT TpaHchOpMAIlMH K, HOMHHAIBHBIE 3HAYEHHS TOKOB
TIEPBHYHOHN [jnos M 2403 BTOPHUYHOH OOMOTOK;, TOK XOJIIOCTOI'O XOAA lpnoy HAIPSIZKEHHE KOPOTKOI'O
3aMBIKAaHHS Uy, COIIPOTHBIIEHHE KOPOTKOIO 3aMBIKAHH S Zx H €r0 aKTHBHVYIO rx H HHIYKTHBHYIO
Xx, COCTABILIIOIIHE, OIPEHelINTh HOMHHAIIPHOE H3MEHEHHE HAIPSDKEHHS IIPH  3HAYEHHSIX
Ko3(rIriieHTa MOIMHOCTH Harpy3kH cos @2 =l; 0.8(mHxm.) u 0.8(eMK.), HOMHHaIbHBIE H
MakcHMannbHbIe 3HaueHHS KIIJ] TpancdopmaTtopa mpH Ko3(pHIEHTaX MOIMHOCTH Harpy3KH
cos p=1 1 0,8.

TabOmia 2.3— McxoIHbIe JaHHBIE K 3aj[adue 3

Tyt Tparcdop- |Suom, KB|{/1x0m B Udiou B | POHom KBT | Prrom KBT Uk 10
MaTopa A

" HOKYMEHT MOANUCAH 0,23 0,7 2,7 3,9

INEKTPOHHOW NOANMUCHLIO 0.7 2.7 5.5

Ceprucbmkar: 12000002A633E3D113AD425FB50002000002A6 1.0 35 55
Bnapeney: leBayxosa TatbRHa AneKkcaHapoBHa - : - .

1.0 3.5 5.5

NeitcteuteneH: ¢ 20.08.2021 no 20.08.2022 1.5 5.4 5.5




3.0 400 10 0.4 1,0 5.4 3,5
1.5 G30 6 0.4 2,0 7.5 3,5
1.5 630 10 0.4 2,0 7.5 3.5
1.5 1000 6 0.4 3.0 11,3 3.5
1.5 1000 10 0.4 3.0 11,3 3,5
1.5 1600 10 0.4 4,2 16,0 3.5
1. OnHodas3HbIH TpaHCcpOpMAaTOp HMEET CIeAYIOIHe HOMHHAIbHBIE JaHHBIE: Sy = 10500 kBA,

Uix/Uzs = 110/6,3 xB. OnbITHEIE JaHHBIE KOPOTKOI'O 3aMBIKAHHMS IPH HOMHHAJIBHBIX TOKaX B
ooMoTkax Uix = 115 kB, Pix = 81,5 kB, OIBIT IpoBOAHTICA IIPH TeMIleparype ooMorok 75 C.
BEIYHCIINTh aKTHBHBIE H HHAYKTHBHBIE COIPOTHRIEHHS (pa3 0OMOTOK TpaHCc(popMaropa, rmonaras Ry
= R'> u X, = X"2. Kakoe HanpsxeHHe HeoOXoaumo rmoasecTH K oOMoTtke HH 1ipH ripoeegeHmm ormeita
CO CTOPOHBI 3TOH OOMOTKH?

2. M3MeHeHHe BTOPHYHOIO HaIlpsDKeHHS TpaHcopMaTopa IPH HOMHHAJIbHOH Harpy3ke H
cos@2 = 1 cocraBimser 1,97 %. OnpeaemiTte B aOCOMOTHRIX €IHHHIIAX 3NEKTPHYECKIHE IOTEPH
TpaHc(opMaTopa, eci Sy = 100kBA.

3. OrnpefelHTh H3MeHeHHe BTOPHYHOIO HaIIpsKeHHS TpaHc()OpMaropa B OTHOCHTEIIBHBIX
eMMHHMIIAX 1 HAarpys3kH > = 0,53/, 1 cos@2 =0,8 110 cieayroiuM JaHHBIM: S = 100 K B-A, Pk =
1970 BT, 14 = 4.5 %.

4, TpaHchopmaTop MOITHOCTEIO 63 K B A HMeeT moTepH KOpPOTKOro 3aMbIKaHHA 1280 BT H
HAIIPSDKEHHE KOPOTKOIro 3aMbIKaHHS Uy = 4.5 %. HanTH 3HaueHHs yIila HarpyskKi, IIPpH KOTOPOM
H3MeHEeHHS BTOPHYHOI O HAITPSDKEHHS He TIPOHCXOJIHT.

J. IToTepn TpaHchopMaTopa, HMEIOIEro HOMHHAIBHYIO MOIMHOCTE Sy = 63 kB-A, npu
XOJIOCTOM Xoxe Py = 265 Br, npu KoporkoM 3aMbIKaHHH P, = 1280 Br. Ompememrs KIIJ]
TpaHc(OpMaTopa IS HOMHHAJIbHOH HArpy3KH IPH TpeX 3HAaYeHHSIX Koa(QHIeHTa MOIIHOCTH
cos@z = 0.8; 1; (-0.8).

6. HommHanpHas MOIMHOCTE TpexdaszHoro TpaHcopmaropa Sy =25kB A, HampspkeHHe

NepBHYHOH OOMOTKH Uinon = 10 KB, BTOpHUHOH OOMOTKH Uzecn = 400 B, mmorepH ImpH X0IOCTOM
xoje Py = 125 Br, conporuBiieHHe IepBHYHON 0OMOTKH R| = 48.4 OM; BTOPpHYHOH OOMOTKH R; =

0,077 Om. Omnpenenurs KIIJ] TpaHcdopmaTopa a1 3HaveHHH f = 0.5; 1; 1,25 rpu ko3 pHIeHTe
MOIITHOCTH cosp2 = 0,9,

7. Il omHO(a3HOrO TpaHc(hopMaTOpa HOMHHAIbHOH MOIMHOCTBIO Sxan—000 KB-A 1
HOMHHAJILHBIM ITEPBHYHBIM HAITPSKEHHEM Uy oy = 31,5KB MOIITHOCTRIO KOPOTKOI'O 3aMBIKAHHS P 1 =
20kBrH HanmpskeHHEM KOPOTKOr o 3aMbIKaHHS Uy =8,5%. PaccunTaTh JaHHBIE H ITOCTPOHTH IpadHK
3aBHCHMOCTH H3MEeHEHH S BTOPHYHOIO HApskeHHSI A U oT ko3 QpHIlHeHTa Harpy3KH £, eCIIH
KO3()(pHIHEHT MOITHOCTH HAIPY3KH COS (.

8. ['pyrma u3 Tpex ogHo(pa3HBEIX TPaHC(POPMATOPOB OJHHAKOBOH MOIIHOCTH ¢ HOMHHAIIEHBIMHA
(azHpivu HanpskeHHsSMH Ulxzg = 500 kB n Uzg = 20 kB ucnonesyercs misg TpaHChOpMaliH
Tpex(a3HbIX TOKOB. [lepBHYHBIE OOMOTKH COEJHHEHBI B TPEYTOIBHHK, BTOPHYHEIE — B 3BE3AY.
Yemy paBHBI JIHHeHHBbIe HaIlpsKeHHS Ha OOMOTKaxX TpaHcdopmaropa? HaHrH ko3(pQHIEHT

TpaHC(OPMAIIHH.

NOKYMEHT NoanncAH
SANEKTPOHHOM NOONMUCHIO HAITPAKCHILA Ui =525 I{B? HH3KOT0 — Uz = 20
Ceprudbnkat: - 12000002A633E3D113AD425FB50002000002A6 HG(bElSH:BIX TpﬂHG(bﬂpMﬂTﬂpﬂE ¢ HOMHHAILHEBEIMI
Bnapeneu,. lleBayxoea TateAHa AnekcaHapogHa

paHC( opMaIHg TpeX(a3HBIX TOKOB?
Nencreutened: ¢ 20.08.2021 no 20.08.2022



10.  OOmoTKkH Tpexda3Horo TpaHchopMaTopa coeJHHEHHI IO cxeMe Y/ A, 4YHCIIO
BHTKOB KakmoH (a3pl IlepBHYHOH oOMoTkHM Wi = 1000, BropmuHoi obmotrknm Wo = 200.

OrnpeJennTh THHEHHOe HallpsDKeHHe Ha BBIXOJIe TpaHc(opMaTopa, eclH JIHHEHHOe HaIlpshKeHHe
rmTaromer cetu U1 =1000 B.

11. HommHambHas MOIMHOCTE TpeXdazHoro TpaHchopmaropa Sy=25 KB A, HOMHHAJIBHBIE
HammpsokeHnsa U,,= 10 kB; propuynoin oomorxm U,,= 0.4 B. Cxema coenmHeHHI Y/Y.
TpaHcpopMaTop HCIBITAaH B pPeKHMe XOIOCTOro XojJa co cTopoHel oomorkn HH. Ilpm
HOMHHAJILHOM HampsoKeHHH TokK I,,= 1,15 A, norpebinsemas momnmHocts Po,= 0,135 xBr. Hanrtu
TOK XOIIOCTOI'O XOfa TpaHCc(OopMaTOpa B OTHOCHTEIBHBIX eJHHHI[aX H KO3()(QHIIHEHT MOIIHOCTH B
PEKHME XOJIOCTOr O XO/Ia.

12, YacroTra IIHTArOINEH CETH B OIBITE XOJIOCTOro Xojaa TpaHchopmaropa f = 49 I'm. Kakoe
HaIlpsDKEHHE HeOOXOAMMO ITIOABECTH K IIEPBHYHONH OOMOTKE TpaHC(popMaropa ¢ HOMHHAJIbHBIM
HarpspkeHneM U, = 400 B u yactoron 50 I'1[, 4TOOH peaKTHBHAS COCTABJISIONIASI TOKA XOIOCTOIO
X0Ja ocTrajiach O0e3 H3MeHeHHI?

13. OxHodazHbIi TpaHCPOPMATOP HMEET CIeAYIOIHEe HOMHHaIbHEIE JaHHbIe: Sy;= 10500 kB A,
Ujg/Usy= 110/6,3 kB. OrmpITHEIe JaHHBIE KOPOTKOIO 3aMBIKAHHS ITPH HOMHHAJIBHBIX TOKax B
oomorkax U= 11,5 kB, P;.= 81,5 kB1. ONbIT IPOBOAMIICS IIPH TeMileparype ooMoTok 75 C.
BEIYHCIINTh aKTHBHBIE H HHAYKTHBHBIE COITPOTHBIIEHHS (a3 0OMOTOK TpaHC(]opmMaropa, ITojiaras
Ry =Ry g X, = X,. Kaxoe HampsokeHHe HeoOXOIHMO IToABecTH K ooMoTke HH mpu mpoBegeHHn
OIIBITA CO CTOPOHBI ATOH OOMOTKH?

14, Omnpegemte Ko3(p@miiHeHT VYKOPOYeHHS Inmara OOMOTKH IS IIepBOH  OCHOBHOM
rapMoHHyeckoH MJIC, ecnH B 3yOIIOBBIX AEIEHHSX ITOIMIOCHOE JelIeHHe OOMOTKH paBHO 15, a ee
mary = 11.

15. OOr1mee YHCIO KaTyIIEK BOCEMHIIOFOCHOH ABYXCIIOHHOH OOMOTKH paBHO /2.I11lar oOMOTKH B
3yOIIOBBIX JIENIEHHSX paBeH /. OmnpeaeanTh KO3 (PHIMEHT YKOPOYEHHS IITara 0OMOTKH JUISI IIEPBOH,
TPEThEH H ITATOH rapMoHH4Yeckux M J[C.

16. Yncmao 3y0I1OB MarHHUTOIIPoBoAa paBHO 90. OmpedermiTh IMar IeCTHIIONIOCHON IBYXCIOHHOH
OOMOTKH B 3YOIIOBBIX AEIEHHSX, ITPH KOTOPOM Iisdras rapMoHHdyeckas B MJ|C comepxarbca He
Oyner. UeMy paBeH IIpH TaKOM Iare Ko3()QHIMeHT YKOPOUYeHHS I IIepPBOH FapMOHHYECKOH ?

17. OnpenemiTts KO3 PHIMEHT pacIipelelieHH TpeXda3Hoil 0OMOTKH OCHOBHOH I'apMOHHYECKOH
MJIC ¢a3zbl, ecnu (paza COCTOHT M3 JIBYX IEPHOAUYECKHX CHCTEM KaTyIlek (g = 2). UeMy paBeH kp
IIPH YIBOEHHH YHCIIA g7

18. TpexdazHasg HIECTHIIOMIOCHAS OOMOTKAa C YHCIOM BHTKOB B (paze w = 68 H OOMOTOYHBEIM
Ko3(ppHuIIeHTOM kos = 0,860 r1mTaeTcd CHMMETPHYHOH CHCTEMOH TOKOB  IIPSAMOH

TIIOCIIEIOBATEIILBHOCTH € TOKOM B (paze A ig = 250cos314¢t A. Onpeaenurs aMIDINTYAY H 4acTOTY
BpaIleHNs IepBoH rapMoHuyecKorn MJIC oOMOTKH.

19. OnpenemuTh aMIUINTYAY OCHOBHOH, ITATOM H ceIbMOH TrapMoHHYeckHX MJIC TpexdazHoi
IBYXCIIOHHOH OOMOTKH C YHCIOM IIa30B Ha ITOMKOC H (pa3y g = 3, maroM oOMOTKH yi = 0,87,
YICIIOM BHTKOB B KaTVIIIKE wyx = 21. TOK nmaparuienbHOH BeTBH I, = 15 A.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCHIO 1 00MoTKa comepxkuT 60 xarymek. IHlar oOMOTKH
Ceptudmkatr: | 12000002A633E3D113AD425FB50002000002A6 e w = 50 Tok B (base I = 442 A. OmnpeenHTh
Bnapeneu; LeBayxoea TateAHa AnekcaHapoBHa

BpaIleHHs OCHOBHOMH, IISITOH M IIEPBOH 3YOI[OBEIX
Oeicrantened: ¢'20.08.2021 ne 20.08.2022 50 FL[.



21. OO0mee 4YHCIO KaTyIIEK BOCBMHITOIFOCHOH ABYXCIOHHOH OOMOTKH paBHO /2. Illar oOMOTKH B
3yOIOBBIX JAeTIeHHSIX vy = 7. OnpeAemiTh KOo3(pQHIIHEHT YKOPOUEeHH S IIara OOMOTKH JJI9 IIePBOIA,
TPEThEH H IIITOH rapMOHHYeCKHX D J[C.

22. Yucmo 3y010B MarHHTOIpoBoga Z = 90. OmnpememdTh Iar IECTHIIONMIOCHOH IBYXCIIOHHOH
OOMOTKH B 3VOILIOBBIX IEJICHISIX, IIPH KOTOPOM IifAras rapmMoHHuyeckas B JJC comepKaTbCs HE
OyzeT. UeMy paBeH ITpH TaKOM IIare Ko3( pHIIHeHT YKOPOUYEeHHS IS ITepBOH rapMOHHYECKOH ?

23, BpMHHCIHTE OOMOTOYHBIT KO3((QHIMEHT JUIS OCHOBHOH, ITITOH H CeJbMOH TIapMOHHYECKHX
Tpex(a3HbIX ABYXCIOHHBIX OOMOTOK, €CIIH MarHHTOIIPOBOJ HMeeT Z = 72 3y0OIfa, 1mar oOMOTKH B
3YOI[OBBIX JIelIeHNSX y = 7. OOMOTKa MHOIOITOIOCHAS 2p = 8

24, Omnpegenures JIC  mapawieIbHOH  BETBH  IIPOCTOH  BOIMHOBOH  OOMOTKH  SKOPS
YEeTHEIPEXITONMFOCHOH MAaIIHHBI ITOCTOSHHOI'O TOKAa, €CIH YHCIO 3((eKTHBHBEIX IMPOBOSHHKOB SKOPS

N = 920, yacrora BpamieHHT n = 1500 o6/MHH, MAarHHTHBIH ITOTOK Ha rmomoc @ = 0,425 -10_2B6.

25. Ilpu yactote BpamieHHT SKops # = 1500 o6/viH 3]]C MalHHEL TOCTOSHHOIO TOKa paBHa 115
Br. Hanitu BermmunHy o yactotry DJ[C 0oOMOTKH SKOpS IIpH yacTorax BparmeHus: 1000, 750, 600
o0/MuH. UHCIO map IOIMIOCOB MAIIHHEI 2p = 2.

26. 3JIC MammHBEI IIOCTOSHHOrO TokKa £ = 225 B. Omnpemenurhs HanpsokeHHe IS peXHMa

reHepaTropa H ABHraTelns IIpH TOKe SKops I = 500 A, eCIIH COIPOTHBIIEHHE IIeMH SKOpsS R, = 0,01
Om

27. MarHHTHBEIH TIIOTOK Ha TIIONMOC MAIIMHBI TIOCTOSHHOIO TOKa IIPH  HOMHHAJIbHOM

BO30YyKIeHHH @ = 1,29 -10_2 B0, nmocTostaHEI Ko prmeHT Co = 126. OnpeieInTs HallpsKeHHe
MAIllMHBI B TEHEPATOPHOM PEXNME ITPH HOMHHAILHOM TOKe 100 A, ecliM yacTora BpalleHHS SIKOPS
n= 1500 ob/MIH, COITPOTHBIIEHHE HEIH SKopsI R, = 0,25 Om.

28. l'eHepaTop ITOCTOSHHOIO TOKa HAarpyKeH Ha COIPOTHBIEHHE Harpyskn R, = 0,44 Owm,
HaIpsoKeHHe reHeparopa 220 B, conporuBineHne 1ermu Skopsd Rz = 0,01 Om. Orpeaenurs 4acToTy

. a2
BpaIIeHHI SIKOPS TeHepaTopa, eCIIH MarHHTHBIN MOTOK @ = 2,96 -10 B0, wncno 3¢ peKTHBHBIX
IMPOBOAHHUKOB N = 304, 0OMOTKa SKOPS ITPOCTas IETIIEBASL

29. T'eHepaTop ITOCTOSIHHOIO TOKa HE3aBHCHMOI'O BO3OYKIEHHSA ¢ HOMHHAIBHBIM HAIIPSsDKEHHEM
U = 230 B 1 HOMHHAIIbHOH 4YacTOTOH BpalleHHS ny = 1500 o6/MHH HMeeT IMPOCTVIO ITETIERYIO
OOMOTKY sKOps, coctosinyro u3 N = 200 mpoBogHHKOB. UHCIO IIOMOCOB IeHeparopa 2p = 4,

COITPOTHBIIEHHE OOMOTOK SKOpsS IIpH pabdoueH Temmieparype X rg = 0,175 OM, OCHOBHOH
MATrHHTHEI oToK @ = 4,8-1072B6. [ HOMHHAIBHOIO PesKHMa PaGoThl TeHEPATOpPa OIPENEHTD:
DJIC saxops Egm, TOK HarpyskH Iz, BJIEKTPOMATHHTHYIO MOIINHOCTE Fiy H 3JIEKTPOMArHHTHBI
MOMEHT M5, PasMarHHUHMBAIOIHM JeHCTBHEM PEaKIHH SKOPS IIpeHeOpeysb.

30. 3JIC reHeparopa He3zaBHCHMOIO BO30yxaeHHS E, = 240 B, cOIpoOTHBIEHHE SKOPHOH

obmorkH r = 0,1 OM. OrpeaermTh HapsoKeHHE Ha INeTKaxX I'eHepaTopa IPH TOKe HarpysKH [x =
100 A.

31. MGH.[HGCTB:, HGTPE@HHEMEIH I'CHEPATOPOM ITOCTOAHHOI'O TOKAd OT ITPHBOJHOI'O ABHI'ATCIIA, P

= 50 kBt, cyMMapHple IIOTEPH MOIIHOCTH B TeHepatope XAP = 5 kBt. Ornpenenurs
OOKYMEHT NOANWUCAH
ANEKTPOHHOWM NMNOANUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu: (leBayxoBa TaTbsiHa AnekcaHapoBHa ABHI'ATCIIb ITOCTOAHHOI'O TOKd OTHACT ITOJIIE3HVYHO

'MEHT IBHI aTCJIIA.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



33.  Jlnd reHeparopa ITOCTOSIHHOI'O TOKA HE3aBHCHMOIO BO3OVKIEHHS H3BECTHHI TEXHHYECKHE
JaHHBIE. HOMHHAIbHOe HamnpsbkeHHe Uz = 230 B, morpebnsgemas MoIfHoCcTh P = 45 kBT, TOK
BO30YKIeHHS [ = 20 A, COIMPOTHBIIEHHE OOMOTKH BO30OYKIEHHS H SKOPSI COOTBETCTBEHHO rp = 100
OM H r, = 0,12 Om, KO3 rimenT mosnesHoro geicTBHI = 0,865, Onpenennurs 3/IC SKOpPHOH
OOMOTKH £E,, B3IEKTPOMAarHHTHYIO MOIIHOCTh P, IIOTEPH B OOMOTKE BO30VKIeHUS P 5,

CYMMApHBIE ITOTEPH MOIITHOCTH LP .

34, ['eHepaTop MmapaieIbHOro BO3OVXKIEHIHS padoraceT Ha CceTh HalnpskeHneM Uxg = 120 B.
COIpOTHBIEHHS 0OMOTOK SKOPS H BO30YKIAeHHSA B padoueM pexmme rp, = 0,08 OMm, rz = 18 Om,
COITPOTHBIIEHHE Harpysku 1,= 1,2 Om. Orpenemmrs. TOK HarpysKH I'eHepaTopa, TOK B IIEIH
BO30VYKIeHH S, TOK SKOps, 2J]C reHeparopa, IoIe3HYIO MOIITHOCTh

35. DBBYMCIHTE MArHUTHBEIH IIOTOK ACHHXPOHHOH MAIlMHBEI IIPH  HECHHYCOHIAIIbHOM
pacIipefle]IeHHH HHIYKIIHH, ecii (pasHag DJIC, HHIyImpoBaHHas B 00- MOTKe cTartopa, £ = 365 B,
YHCIIO BHTKOB (pa3pl cTaropa wi = 176, oOMOTOUHBIH KO3 pHIHEeHT kosi = 0,958, K03 PpHIHEHT
HACBIIIEHH S 3YOI[0BOro cinos k; = 1,2, yactora Toka f = 50 I't. CpaBHHTE ITONIYUYEHHOE 3HAUYEHHE
MArHHUTHOT O ITOTOKA C €TI0 BEIMYHHON ITPH HEHACKIIIEHH O MAIIIHE.

36. OJIC, mHayippoBaHHad B (pa3e OOMOTKH CTaTOpa aCHHXPOHHOIO JABHIATellsl IIPH BpaIlleHHH
POTOpa ¢ TOH 2Ke YaCTOTOH, UTO M Iole craropa, £1 =215 B. Tok B cratope Ip = 5,6 A. OnpeaemTs
COCTABJLIIOIIME ITIABHOI'O COIPOTHBIIEHHS OOMOTKH  CTaTOpa, €CIIH MarHHTHBIE TIIOTEPH B
MarHHTOIIPOBOAe craropa P, = 180 Br.

37. lllecTHriomrocHas aCHHXPOHHAS MaIllHHa ITHTaeTcsd OT Tpexda3HOH ceTH ¢ 4yacToToH 60 [,
CKOJIbKeHHe MallMHel paBHO 0,025. HalTH VITIOBYIO CKOPOCTh H YacTOTY BpPaIleHHs IO H
potopa. Kak usMeHaTca 5TH BenTHYHHEI ITpH yacToTe 400 '? B xakoM pexime padoraeT MalniHa?
38. Porop acHHXpOHHOIO JBHTraTelIsd BpalllaeTca C VITIOBOH CKOPOCTRIO @= 298 pax/c. B xakoMm
peKHME H IIPH KaKOM CKONIBXeHHH OyaerT padoraTh MaIllMHA B IIEPBBEIH MOMEHT IIOCIIE
IEPEKIFOYEHUT OOMOTOK CTaTOpa Ha ITPOTHBOIIOJIOKHOE HAaIIPaBIEHHE BPAIEHHS, €CIH VYITIOBas

CKOPOCTH TTOI @] = 314 pan/c?

39. Porop Tpex(a3zHOro aCHHXPOHHOIO JABHIAaTels Bpamaercsa ¢ 4YacTorol n = 1440 o0/MuH.
Onpegennts 5J1C B3aMMHOH HHAVKIHH B (paze poropa E2,, €ClIH CHHXPOHHAS 4acTOTa BpaIleHH S
n1 = 1500 o6/mvrH, a 3/1C 1mpH HeImoABHKHOM poTtope E2 = 200 B.

40. DSJIC, maayimpyeMasd B (paze poTopa aCHHXPOHHOH MAITTHHEI IMPH CKOIbXeHHH s = (0,03,
paBHa 6 B. HaliTH TOK B 0OMOTKe HENOJBHKHOI'O POTOpPa, €CIH aKTHBHOE COIIPOTHBIeHHE (pa3bI
o6MoTKH portopa r» = 0,01 OM, a HHIYKTHBHOCTB paccestHis Lo, = 2,2 * 10™* I'. YacrorTa ceTH fi
=50 I'1r.

41. AKTHBHOE COITPOTHBIIEHHE (pa3kl OOMOTKH POTOpa aCHHXPOHHOH MAIIMHEI C (pa3sHBIM
potopoM r2 = 0,01 Om, 3JIC B3aMMHOI HHIYKIIHH B (pa3e poTOpa IIPH HEITOABIDKHOM poTope E2 =
212 B, tox I, = 2400 A. Onpenenurh HHAYKTHBHOE COITPOTHBJIEHHE pacCesHHSI (pa3bl OOMOTKH
POTOpA IIPH CKONIbXKeHHH s = (0,03.

42. ACHHXPOHHBIM JBHIAaTElIb IIPH HaIpsKEeHHMH ceTH 380 B B pexnmMe XOIOoCTOro Xoja
noTpedngeT u3 ceTH Tok 30 A ¢ ko dramenToMm MonTHOcTH 0,09, AKTHBHOE COMMPOTHBIEHHE (pa3bl
IIIECTHIIOIFOCHOH OOMOTKH CTAaTOpa, COEAHHEHHOH B 3Be3Ay, paBHO 0,07 Om. Ilom HOMHHAaIBLHOH
Harpy3KOH JBHTATelb IOTPeOIsgeT M3 CeTH aKTHBHYIO MOIIMHOCTH 145 kBT mnpu xosddmirmeHTe
MomHocTH 0,88 M Bpamaercs ¢ 4acToToM n = 965 o0/MmH. IIpeHeOperass MexaHHYECKHMH H
TOOABOYHBIMH IIOTEPSMI, OIPEIENMTh IIONIE3HBIH BpAaIArOIMi MOMEHT Ha Bally JIBHIATEILA.
Yacrora rurarorer cetH f= 50 I'1r.

-’"I j r:"""' ATATIR AR AT TITITT TN T A NATTTITT A AT A ATTITIR AT RAAT . —
[OKYMEHT MOANMUCAH AHOI'O JBHI'aTCIIA Pm 500 BT:, TIOITHAY
SNEKTPOHHOW Noanumchkio KOJIBKCHHCE, ITPH KOTOPOM paﬁmae*r ABHI'aTCIIb., H
Ceprudhiakat:; 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

MIPOTHEBIICHIIC OOMOTKH POTOPa TpEK(bﬂBHGI‘G
Nencreutened: ¢ 20.08.2021 no 20.08.2022



YETBIPEXIIOIFOCHOIO ACHHXPOHHOI'O JBHUIATENS, HMMEIOIET0 HOMHHAIBHYHO MOIMHOCTE 110 kBT,
HOMHHAIBFHYIO YacTOTy BpamieHHd n = 1470 oO0/MiH, HOMHHAIIbHOE (pazHOe HampsokeHHe Ul =
220 B, yacrory fi = 50 I'm, KparHOCTP MaKCHMAalIbHOIO MOMeHTa M,,/M, = 2, aKTHBHOE
COIpoTHBIIeHHEe 0OMOTKH cTaTopa r1 = (0,021 Om.

45. JIByXIOMXOCHBIN TpeX(aszHeIi AaCHHXPOHHBIM JBHTaTelb B HOMHHAJIBHOM PeXHME
noTpednger MomHocTh P = 12,5 kBTt nipu yacrote BpameHus n = 2930 ob6/muH . YacToTta cetn 50
['1. ITocTpOHTE MeXaHHYECKYIO XapPaKTEPHCTHKY ABHTATENIS 110 CIIEAVIOINM JaHHBEIM. KpaTHOCTB

MaKCHMaJIbHOTO MoMeHTa M,,,/M,, = 2,2, KI1J] n=88 % .

46. llpn KaKoH 4acTOTe BPAIIeHHI aCHHXPOHHBIN JBHIATElIb Pa3sBHBAcT MaKCHMAJIbHBEIH MOMEHT,

€CIIH OTHOIIEHHE MAaKCHMAJIbHOIO MOMEHTA K HOMHHAJIIBHOMY MOMEHTY M, /M, = 22, a
HOMHHAJIbHAS YaCcTOTa BpallleHH IIECTHITOIFOCHOIO ABHUIarelsd IpH yactore ceTH 30 I' n = 983
00/MIHH.

47. OInpemelIuTs MarHHTHBIH ITOTOK B3aHMHOH HHIVKIIHH, COOTBETCTBYIOIIHMH TOKY [ = 1300 A B
Tpex(as3HoH 0OMOTKE ABYXIIOIIOCHOIO TypOOreHeparopa, ero IoTOKOCHEITIeHHE ¢ (pa30H OOMOTKH
cTaTopa M HHIYIIHpyeMylo B Heil DJ[C, eclIH H3BECTHO: YHCIIO BHTKOB B (paze 0OMOTKH wi = 16,

YFICIIO TIa30B Ha ITOMIoc M a3y g = &8, mar oOMOTKH y = 20, pacueTHBII 3a30p O '=3.3 cM,
nomocHoe gaeneHue =150 cm, pacuerHas anuHa [ 5= 210 cM, yactota Toka 50 I'1r.

48. IIo H3BEeCTHBIM 3HAYEHHSM ITIABHBIX HHIYKTHBHBIX COITPOTHBIEHHH OOMOTKH SKOpPSA IIO
MPOMOIBHOH Xy¢ = 2,02 OM M moIepeyHon Xy = 1,53 OM ocsM THApOreHepaTopa OMPEAEIHTE
COOTBeTCTBYIOIYIO JJ[C B3aMMHON HHAVKIHH SKOPI FEu W Eu, D4 pexiMa paOoTHL,

XapakTepusyeMoro TokoM / = 2800 A u yrimom S = 50°.

49. HommHambHasg MOIIMHOCTE THAporeHeparopa Sy = 206200 kB-A, HOMHHAIRPHOE ITHHEHHOE
HanpsokeHne U, = 10,5 kB, yacTtora Toka f = 50 I't, coemnHeHHe (pa3 — 3Be37la, HOMHHAIbHAasI
yacTOTa BpallleHHAd 1, = 125 ob6/MuH. HaliTH aMImmTyy OcHOBHOH rapMoHHYecKOH M JIC oOMOTKH
SKOPSI, eCIIH YHCIO BHTKOB B (paze w; = 126,, oOMOTOUHBIH KO3(pPHIMEHT ko.s = 0,94. Haiitn

coctapistrorie MJIC 1Mo MPOXOIBHOI H TOMepedHoit ocaM IIPH aKTHBHO-HHAYKTHBHOI (£ = 50°)
HarpysKe.

50. Porop TpexdazHOoro cHHXpOHHOIO IreHepaTropa HMeeT 12 momrocoB. YacToTa HaIlpsDKeHHS Ha
3akMax redeparopa f= 50 I't. IlosmesHas MOIHOCTE ITPHBOAHOrO ABHrareiisd 5 KBT. Onpeaeimmrs
BpaIlarOIHil MOMEHT Ha Bally r'eHeparopa.

51. TpexdasHbpll CHHXPOHHBIH TeHepaTop BhIpaOaThIBaeT HalpsDkKeHHe 4dacToToH f = 50 I
Urncmo nomtocoB 2p = 2. 1IpHBOAHOH ABHTaTeNb CO3JaeT BpAIIarOIMH MOMEHT Ha Bairy M| = 29

Hwm. OHPE,I[EJ]HTL ITOJIIESHYHO MOIIIHOCTD ITPHBOJHOI'O ABHIATCJLA.

52. OmnpelenuTs HaIpsDKeHHe Ha 3aKHMaxX Tpex(da3HOIo CHHXPOHHOIO TIeHeparopa,
paboTaroEro B PEXKHME XOJIOCTOrO XOJa, IIPH COSAHHEHHMH OOMOTKH CTaTropa II0 CXEME
«TPEYTOIIBHHK» H «3Be3[a», €CIH H3BECTHO, YTO yacTtora f = 50 I'1, 4mcIIo IociaeaoBaTelIbHO
COeTHHEHHBIX BHTKOB (pa3bl OOMOTKH cTatopa wi = 180, oOMOTOYHBIN KO3((QHIIHEHT kos1=0,92,

MAaKCHMAJIbHOE 3HaYeHHE MarHUTHOT'O ITOTOKa OMHOH (pa3bl Dmax = 0,012 BO.

[ il | P Y el

I3 UTIPE _nﬁﬁhéﬁfﬁﬁhﬁﬁaﬁﬁ TOK TYPOOIEHE aTopa ITpH JIHHEHHOM HAITPAKCHHH Ha 3dKHMax
SNEKTPOHHOM NOAMUCHIO sp = 0,8, ecnu u3BecTHHL 3/|C BO30YKIeHNS
Ceptudoukar, 12000002A633E3D113AD425FB50002000002A6 'TYKTHBHOE COITPOTHBIICHIIS OBMOTKI SKOpST R =
Bnapeneu; lLlebGayxoea TateAHa AnekcaHapoBHa
3C30Y. BiusgHiieMm HAaCBIITICHH A HpEHEﬁpEﬂIB.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



54.  SIBHOIIOIMOCHBIN CHHXPOHHBII TeHepaToOp BKIIOYEH Ha aKTHBHO-HHAYKTHBHYIO HArPy3Ky Z g
= 8.8 +j0,6 OM. @a3Hell TOK reHeparopa I = 340,8 A. Onpegermmts 2/1C BO30YKIeHHS reHepaTopa
(Oe3 ydyeTa HACBIINEHHS), €CIIH HHAYKTHBHOE COITPOTHBIIEHHS OOMOTKH SIKOPS ITO ITPOJOIIBHOH H
rornepeuyHon ocsaM: Xy = 9,89 Om, X, = 6,03 OM. AKTHBHOE COIIPOTHBIEHIE OOMOTKH AKOPSI R =

0,147 Om.

55. YetwipexnmomocHblii AJ[ ¢ (a3HBEIM pOTOpPOM IIpH HanpsbkeHHH ceTH 380 B B pexmme
XOJIOCTOro Xojxa BpamaeTcd ¢ 4acToroH 1500 o6/MuH H mpH Ko3(ddmiHeHTe MormHocTH 0,08
NOTpeOsIeT U3 CEeTH TOK 25 A. AKTHBHOE COIIPOTHRBIIEHHE (pa3sl OOMOTKH cTaTopa, COeIHHEHHOH B
331y, paBHO (0,02 OmM. OOMOTKa poTOpa BKIXOYEHA B TPEVIOIBHHK. COIPOTHBIEHHE OOMOTKH
poTOpa, M3MEPEeHHOe Ha Kojblax, paBHO 0,008 Om. Ilog HOMHMHaAIBRHOH Harpy3KOH IBHIATENb
notpedngeT u3 cetH 110,5 kBT npu xosgdrrrneHTe MomHocTH 0,85, THHEHHBIH TOK B POTOPHOMH
mermt 278.5 A. llpeamosiaras, 4ro MeXaHHYeCKHe IIOTEPH PaBHBI MArHHTHBIM IIOTEPSM B
CEPIIEYHHKE CTATOpa, OIPEAEIIHTh CKOPOCTh BPAIEHHS POTOPa B HOMHHATEHOM PEXIIME.

56. DnekTpHyecKHe ITIOTEPH B 0OMOTKe craropa AJl psxi = 500 Br. MomHOCTE, MogBOANMAS K
meuraremo, 13,8 kBT, OnpeaemTts 3MeKTPpOMarHHTHYIO MOIITHOCTE, MOIIHOCTE Ha BaIy ABHTATENS,
SIEKTPHYECKHE IIOTEPH B OOMOTKE PpOTOpa, MeXaHHYeCKHEe M JOOAaBOYHBIE IIOTEPH, ECIH
YeTHIPEXITOMIOCHEIN JBHTATeNb BpamfaeTcsa ¢ yacToToi n = 1450 o6/vum, KIIJ] manmmiuer 7 =87 %
. Hacrora cetnd0 I't;, MarHHTHEIe TOTEPH B MarHUTOIIPOBOJIe CTAaToOpa IIPHHATh PaBHBIMH 2/3 OT
AIEeKTPHYECKHX IIOTEPh B OOMOTKE CTaTOpa.

57. llorpebnsgemass aCHHXPOHHBIM JBHIaTelIeM MOIMHOCTE 16,7 kBT, HanpsokeHne cetH 380 B,
KO3()pHIHeHT MOMTHOCTH 0,88. AKTHBHOE COIIPOTHBIEHHE OOMOTKH CTaTOpa, H3MEPEHHOE MEXKIY
ee IIMHENHBIMH BEIBOJAAMIL, 0,56 OM. CKombxeHHe — 0,033, IIpearnonoxiiM, YTO MarHHTHEIE TIOTEPH
B CEPIAECYHHKE CTaTOopa PaBHEL IIOJIOBHHE SIIEKTPHYECKHX IIOTEPh B OOMOTKE cTaropa,
MEXaHHYEeCKHE M J00aBOYHBIE ITOTEPH COCTABILIOT D % OT CYMMAapPHEIX IOTEph. ONpenelnThb
ITOJIE3HYIO MOIITHOCTh H KOA((HIHEHT IOIIe3HOI 0 JeHCTBHS JBHTaTEIS.

58. UYeTHIpeXITOMOCHBIH ACHHXPOHHBIN JABHIATENh IIPH HOMHHAILHOH HArpyske IoTpeOnseT M3
CeTH aKTHBHYIO MoImHOCTh P = 16,9 xkBt. HommHanmsHag 4vactora BpameHHTI n = 1470 oO/MuH,

CYMMApHEIE ITOTEPH B ABHraTene XLp = 1,9 kBT. OTHOIIIEHHE ITYCKOBOI'O MOMEHTA K HOMHHAILHOMY
My/M,, = 1,1. OnpeaemdTs NIPHBEACHHOE AKTHBHOE COIIPOTHBIIEHHE OOMOTKH POTOpa, €CIH
aKTHBHOE COIPOTHRIIEHHE OOMOTKH craropa ri = 1,1 OM, HHIYKTHBHEIE COITPOTHRIIEHIS OOMOTKH

craTopa H poTopa x| + x3 = 5,2 Om. Yacrora cetH f1 = 50 I'1r.

59.  IloCcTpoHTh BEKTOPHVIO JHAarpaMMy IS SBHOIIOIKOCHOIO CHHXPOHHOIO TIeHeparopa,
HMEIOIEro aKTHBHO-EMKOCTHYIO HaIPY3KY.

60. IlocTpoHTh BEKTOPHYIO JHAarpaMMy IS SBHOIIOTIOCHOIO CHHXPOHHOIO TIeHepaTopa,
HMEIOMIEr0 aKTHBHYIO Harpy3KYy.

61. IlocTpoHTh BEKTOPHYHK) [JHarpaMma IS HeSBHOIIOIKOCHOTO CHHXPOHHOIO TIeHepaTopa,
HMEIOMIET0 aKTHBHO-EMKOCTHYIO HarPY3KY.

62.  IlocTpoHTh BEKTOPHYIO JAHarpaMma IS HeSBHOIIOIIOCHOIO CHHXPOHHOTO TIeHepaTopa,
HMEIOIETO aKTHBHYIO HaI Py3KY.

A3 UnteeTea TnexharuRIN cCHHYNOHHERIT TeHANATOP MOITHOCTRIO Sy ¢ HAIIpPSKEHHEM Ha BBIXOJIE
OOKYMEHT noarnnncAH 50 T

SMEKTPOHHOW MOAMMCHIO M 4acTOTe TOKa I[ H 4aCTOTe BpaIlleHHUS ].

Ceprudivkar: 12000002A633E3D113AD425FB50002000002A6 (tadi. 18.1). TeHepaTop paboTacT Ha HArPy3Ky C

Bnapeney: [Llebayxora TateaHa AnekcaHaposHa VIO MOINHOCTh TeHepaTopa IIpH HOMHIHAIBHOI

Neiictautenen: ¢ 20.08:2021 no 20.08 2022 (OCTE IICPBHYHOI'O ABHIATCIIA Pru BPalllatOIITHH



MOMeHT M IIPH HCITOCPCACTBCHHOM MCXAHHYCCKOM COCOAHHCHHIL BAJIOB I'CHCPATOPA H ABHIATCIIA.

BapuaHTEI
1 2 3 7 5 6 7 8 9 10

S, KB-A | 330 | 400 170 470 230 600 780 450 700 | 500
Uln, xB 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/muu | 1000 | 750 | 600 1000 600 500 1000 500 | 1000 [ 600

Bemuiynl

1. Kpurepun onieHHBaAHHA KOMIIET eHIIHI

OLleHKa «OTJIHYHO» BBICTABISIETCS CTYAEHTY, €CIH OH 3HaeT OCHOBHEIE (DH3HYECKHE
SIBIIEHHST H 3aKOHBI MEXAHHKH, 3JIEKTPOTEXHHKH, TEeIIIOTeXHHKH, ONTHKH H SASPHOH (PH3HKH H HX
MaTeMaTHYeCKOE OITHMCAaHHE, METOABI aHAIH3a (PH3HYECKHX SBJIEHHI B TEXHHYECKHX YCTPOHCTBAX H
cHcTeMax, MeTOAbI pelIeHH I ITPaKTHUECKIX 3aJad HCCIeJOBAHHSI H MOAEIIHPOBAHUS (DH3HIECKIX
H XHMHYECKHMX SBIEHHH H TIIPOIIECCOB B CBOEH IIPeAMETHOH o0O0macTH, J[eMOHCTpHPYET
ITOBHIINIEHHBIH YPOBEHD I YMEHHS IIPHMEHATh (PH3HYECKHE 3aKOHBI MeXaHHKH, MOJIEKYIISIPHOH
(PH3HKH, TePMOJHHAMHKH, SIeKTPHYECTBAa H MarHETH3Ma IS PellleHH s THITOBBIX 3aJay;, Y BEPpeHHO
BIaJiceT HABBIKAMH 3HAHHS (DH3HYECKIX SBIECHHH, 3JIEMEHTAPHBIX OCHOB OIITHKH, KBaHTOBOMH
MeXaHHKH H aTOMHOH (DH3HKH.

OlleHKa <«XOPOIIO» BBICTABISETCS CTYIAEHTY, ECIH IIPH IIPOBEIEHHH coOecelOBaHHS
CTYIAEHT IIOKa3al HalIHYyHe JOCTAaTOYHBIX S3HAHMI II0 H3YV4aeMOH ITpoOlIeMaTHKe, YMeHHE
OPHEHTHPOBATLCSA B HH(POPMAI[HOHHOM ITPOCTPAHCTBE, HCIIOJIb30BAaHHE H YCBOEHHE OCHOBHOH H
3HAKOMCTBO C JOIIOIHHTEIBHON JIMTepPaTypoil, I'PpaMOTHOE H3JIOKEHHE MaTepHalla ITPH OTBETE,
TIOTBITKH apTYMEHTHPOBATh COOCTBEHHYIO TOUKY, HaTHYHE ITPe3eHTaI[HH.

OlleHKa «YAOBJIETBOPHTEIILHO» BBICTABISETCS CTYAECHTY, €CIH IIPpH IIPOBEAEHHH
cofeceloBaHNs CTYAEHT IT0Ka3aJl HalIHYHE TTOBEPXHOCTHBIX 3HAHMIL IT0 M3YYaeMOH ITPOoOIIEMaTHKE;,
YMEHHE OPHEHTHPOBAThCSI B HH(OPMAIIHOHHOM IIPOCTPAHCTBE, HCIIOJIb30OBAHHE H YCBOEHHE
OCHOBHOH IIMTEPATypoOH, TI'pPaMOTHOE H3JI0KEHHE MaTepHala IIPH OIBETE C  OTAEIbHBIMH
HeJOo4YeTaMH M OIMMOKaMI, OTCYTCTBHE YMEHHS B IIOIHOH Mepe apryMEHTHpPOBATh COOCTBEHHYIO
TOUKY.

OlleHKa «HEeVIOBJIETBOPHTEIIPHO» BBICTABISSTCS CTYAEHTY, €CIH IIPpH IIPOBEIEHHIH
cofeceloBaHNs CTYAEHT ITOKa3al OTCYTICTBHE 3HAHHH II0 H3YV4YaeMOH ITpOOJIEeMATHKE, HEVMEHHE
OPHEHTHPOBATLCSA B HH(OPMAIITHOHHOM IIPOCTPAaHCTBE, IIOBEPXHOCTHOE YCBOSHHE OCHOBHOM
JTMTEPATYPHL, OTCYTCTBHE YMEHH B ITOITHOH Mepe aprYMEHTHPOBATh COOCTBEHHVIO TOUKY.

2. Onucanue MIKAJIbI Oll€ HHBAHHSA

MakcHMalIbHO BO3MOJKHEIN 0aJll 3a BECh TEKVYIIHH KOHTPOJIb YCTaHABJIMBAETCS PAaBHEIM S3.
Tekyiee KOHTPOIBHOE MEPOIPHATHE CYHTAETCS COAHHBIM, €CIIH CTYAEHT IOJIYYHI 3a HEro He
MeHee 60% OT YCTAHOBIEHHOI'O JJIS 3TOrO KOHTPOIS MaKCHMAJIbHOrO Oarura. PEHTHHTOBBIH Oanl,
BBICTABIISIEMBIH CTYAEHTY 3a TeKVIIee KOHTPOIbLHOE MEPOIPHITHE, CHAHHOE CTYAEHTOM B
YCTAHOBIIEHHBIE TPa(HKOM KOHTPOIBHBIX MEPOIPHSATHH CPOKH, OIPeJelsIeTcsa CIelyIOIHM
o0pazoM:

YPpoBeHE BEIIOTHEHHS KOHTPOIBHOTO 3aJiaHiA | PefiTHHTOBEIN Oamn (B % OT MaKCHMAalTbHOTO Oamia
332 KOHTPOJILHOE 3aJaHHe )

OTIHUHLIT 100

X OPOIIHIT 30

Y MORTETRONHTE Th HRTI 60
OOKYMEHT NOAnNMCAH 0

SNEKTPOHHOWM NOANUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu;: Webayxopa TaTeAHa AnekcaHapoBHa

NencrenTened: ¢ 20.08.2021 no 20.08.2022

)IIHE NMpoeayPhbl ONEHHBAHNSA 3HAHHI, YMEHHH,
XapakTepH3YIOIIIMX »Tanbl  (popMHpPOBaAHNA



KOMIIeT eHITHI

[Iporiemypa mMpoBemeHsT JAaHHOTO OIEHOYHOI'O MEPOIPHSTHS BKIIFOYAcT B CeOS BBEIIOIHEHHE

PasHOYPOBHEBBIX 3a7ay, BBIIOIMHIEMBIX, KaK IIPABHIIO, TIO0 BapHAaHTaM M COAEPKAIMX HECKOIBKO
33 IaHHIH.

[IpemraraeMele  CTYAEHTY 3aaHHS  IIO3BOILIEOT  ITPOBEPHTH  OOMIENPO(eCCHOHATIBHBIE
komrieTeHimy  OIIK-3. llpuHipoDmiapHBIE OTJIMUIS 3aJaHIll PasHOIO THIIA COCTOST B VPOBHE
CIIO’KHOCTH. J[JI pellleHHs 3a1au PEMPOAYKTHBHOIO YPOBHS JOCTATOYHO CPEIHETO VPOBHS BIAJCHHEM
TEOPETHYECKUX 3HAHHMIT M BBITOIHEHHS THIIOBLIX PacyeroB, J[JI PEIeHHS 3a7a4y PEKOHCTPYKTHBHOIO
yYPOBHS TpeOyeTCs BBOIOIHHTh pacyeT H/ WM IPOBECTH CPAaBHHUTEILHBIN aHAIIM3, JUIS PeIleHHs 3aiad
TBOPYECKOI'O VPOBHS - BBIIONHHTH pacyeT ¥/ HWIH IIPOBECTH CPAaBHUTEIBHBIN  AHAJIH3,
IPOAEMOHCTPHPOBAaTh YMeHHE 0000IaTh MaTepHAIl H J[e71aTh BBIBOJIEL.

JIts TIOATOTOBKH K JAaHHOMY OI[EHOYHOMY MEPOITPHSATHIO HeOOXOMNMO O3HAKOMHTECS C
KOHCITEKTOM JIEKI[Fi, OCHOBHOH H JOIIOIHHTEIIBHOH JIHTEPaTYpPoH MWHIH HH()OPMAI[HOHHBIMH
HCTOYHHKAMH. 3aIaHHs BBITOIHSIOTCS. HEITOCPEACTBEHHO Ha ITPAKTHYeCKOM 3aHSTHIL YacTh 3aaHHI (IO
(pOPMYIIHPOBAHHIO BEIBOIOB ) MOKET BEIHOCHTBCS HA CAMOCTOSITEIILHYIO PadoTy.

[ [pH BEOTOMHEHTIH 3aTaHHS CTYAESHTY ITPEAOCTARIISIETCS ITPABO ITONMb30BaHIS KAJIBKYILSAT OPOM.

[Ipu rmpoBepKe  3a1aHIS OLIEHHBAIOT CSL.

- CBOEBPEMEHHOE BEITOITHEHHE Pa0OTHI,
- 000CHOBaHHE BEIOPaHHOH METOIHKH PacyueTa,
- TIOCTIEIOBATENIFHOCTE BEITTOITHEHHS PaOOTEI,
- TOYHOCTB PAaCUETOB,
- HATIMYHE BBIBOJIOB,
- 0OOCHOBaHHOCTE BBIBOJIOB.
[ Iprvep OLIEHOYHOTO JIHCTa
BEIOTOIMHEHHE 3a/1a4H 110 TEME . ..
Kpurepnmn OreHKa
CBOEBpEMEHHOE BEIIOTHEHIE Pa0OThI
00OCHOBaHNE BEIOPAHHON MeTOMHKH pacyeTa
TIOCTIe JOBATeTbHOCTh BEIIOTHEHH I PabOTEI
TOUHOCTE PacHETOR
HAJIUIE BEIBOJIOB
000CHOBAHHOCTh BEIBOJIOB
Htoro

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CepTtudmkar:
Bnapeneu:

Bﬂﬂpﬂl‘:bl K CﬂﬁECEﬂﬂEﬂHHlﬂ

[losicHuTE YCTPOHCTBO TpaHCc(pOpMaTOpa, HasHaYeHHe KaTyIIEK H MarHHTOIIPOBOJA.
OOBSICHHTE IIPHHIHII JeHCTBHS TpaHCc(popMaTopa.

[IoueMy B IIEpBHYHONH 0OMOTKE, ITOAKIFOYEHHOH K CETH, BO3HHKAET 3.11.C¢ E1? B KakoMm
COOTHOIIEHNH HaxouTca 3.1.¢ B ¢ HanpspkeHHeM ceTH U, ?

Uto Takoe KO3 (PUIMEHT TpaHCHOPMAINH Krp M KaKHe BapHAHThI PacueTa ero CYyIecTBYIOT?

Kak cos3iaercs CcyMMapHBIH MarHHTHEBII ITOTOK D37

OOBSCHHTE IPHHIHII IIOCTOSHCTBA CYMMAapHOI'O MArHHTHOTO MoToKa Dy,

Yrto Takoe K03 PHIHEHT TPpaHC(OPMAIHH TOKOB?

OOBACHUTE ITPHHITHII ITOCTOSHCTRA ITOTHOI MOIITHOCTH TpaHc(hopMaTOpa.

HazoBHTe yCIIOBHA ITPOBeIeHH A OIMBITa XOJIOCTOr0 X0/a H OIpelellsIieMble 10 pe3yibTaTaM
OITBITa ITapaMeTPBI CXeMbI 3aMeHIeHH I TpaHc(popMaTopa.

[TosscHuTE BHJ cXeMBI 3aMelleHH TpaHCc(popMaTopa H CMBICI H3MEPEHHBIX CHIHAJIOB B
OITBITE XOJIOCTOI'O XO/a.

HazoBHTe yCIIORHA ITPOBeAeHH S OIMBITa KOPOTKOI'O 3aMBIKaHHI H OIpeelIIeMbIe 10
pesybTaTaM OITbITa ITapaMeTPhI CXeMBI 3aMeIlleHHSI TpaHc(h opMaTopa.

[TosscHHTEe BHJ cXeMbI 3aMelleHH TpaHc(popMaTopa H CMBICI H3MEPEHHBIX CHIHAJIOB B
OITBITE KOPOTKOI'O 3aMBIKAHHSI.

CocTaBbTe YpaBHEHH, OITHCHIBAIOIIIE HAI PYKEeHHEIH TpaHC(OpMaTOop.

[TosicHUTE BRIYHCIIEHHS H IIOCTPOEHHU S, TIO3BOIISIOINHE HAITH BEKTOP.

Uto Takoe "BHEMHASA XapaKTepHCTHKA TpaHCcpopMaTopa" H 4YeM OIpeJelsaeTcsI BEIOOP
MeTOo/jIa e€ pacyera?

[IpuBeguTe BEIBOA (DOPMYIIBI BHEITHEH XapaKTepPHCTHKH TPaHC( OpMaTOpa.

OT 4ero 3aBHCHT HAKJIOH BHEIHEH XapaKTe PHCTHKH TpaHc(hopMaTopa?

[TosICHHTE CMBICIT MOIITHOCTEH, OTPaKEHHBIX Ha YHEPreTHYECKOH JHarpaMME.

Kakiie MOITHOCTH 3aBHCST H He 3aBHCAT OT KO3(] pHIrHeHTa 3arpy3kH 37

[Ipu Kakoi 3arpys3ke 3 K.I1.JI. TpaHc(opMaTopa MaKCHMAaJIbHO?

[losicHITE BO3MOKHEIE KOHCTPYKI[HH CHCTEM TPaHC(OpMAaIlHH TPeX(ha3HbIX HAITPSDKEHIH.
Kaxiie cxeMmbl coeJHHEHHS 0OMOTOK TpeX(a3HOro TpaHc(popMaTopa CYIIECTBYIOT H Te
ITPHMEHSIFOTCSI COOTBETCTBYIOIIHE TPaHC(pOPMaTOPHI?

[TosichuTe cXeMy Tpexda3Horo TpaHchopMaTopa ¢ Ipymnmok 0.

[TosscHuTe cXeMy Tpex(a3Horo TpaHcopMaropa ¢ IpymmnoH 11.

[Touemy st TpexdaszHoro TpaHcopMaropa HEBO3MOKHO COCTABHTh CXEMBI 3aMEIICHI
OOMOTOK ITIO MpOolLieAypaM, KOTOPBIE HCITOIb30BAIHCH IIPH COCTARIIEHHH CXEMBI 3aMEIICHH S
ogHO(pazHOro TpaHCcpopMaTopa?

Kakie cxeMbl 3aMelleHH S HCITOJIb3YEOTCS A1 TpeX(a3Horo TpaHc(hopMaTopa,
paboTaromero Ha CHMMETPHYHYIO Harpy3Ky H KaK BBITOIHSETCS pacuyeT?

Kakie cxeMbl 3aMeIeHH S ICITOJIb3YIOTCS A1 Tpex(asHoro TpaHc(opMaropa,
paboTaroero Ha HeCHMMETPHYHYIO Harpy3KY M KaK BREITTONIHSIETCS pacyeT?

[Touemy ITpH CHHYCOHZAaIIbHOM TOKE B OOMOTKE TpaHC()OpMaTOpa MarHHTHEIH ITOTOK, 3.11.C.
H HaIlpsoKeHHe 0OMOTKH HECHHYCOHIAJIbHOE?

[Touemy IpH CHHYCOHZAaIIFHOM MarHHTHOM ITOTOKE B MarHHTOITPOBO/Ie TpaHC(opMaTopa
3.]1.C., HAIpsDKeHHe 0OMOTKH OyIYT CHHYCOHIAJIBHBIMH, a TOK - HECHHYCOH[AJIb HEIM?
OOOCHYHTE CHHYCOHIAIIBHYIO (D)OPMY BTOPHYHOI'O HaIIPSDKeHHS TPpeX(pa3HOr o
TpaHC(OpMaTopa COo CXeMOH coeJHHEHHS 0OMOTOK

O00CHYITe HECHHYCOHIATbHYIO ()OpMY BTOPHYHOT'O HANTPSKeHHI Tpex@daszHoro
OOKYMEHT MOANWUCAH »omoTtoK Y/Y.

SNEKTPOHHOW NOANMUCHIO
12000002A633E3D113AD425FB50002000002A6 MYHOTO HAMMPSDKEHHA TPpeX(ha3HOTo

lLleBGayxora TatbaHa AnekcanapoBHa HOMOTOK Y/A.
'PMATOP4Ad B PCAIIMCE K.3.7
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Ceptudmkar:
Bnapeneu:

Kak paccUnTHIBAIOT MPHHYKIEHHYIO 1ITP H CBOOOIHYIO 1CB COCTARISIOINIIE TOKA K.3.7
KakoBEI OIIEHKH 3HAUEHI S YCTAHOBHBIIETOCS TOKA K.3. H UYEM OH OITaCEH JIJIS
TpaHc(popMaTopa?

KakoBHI OIleHKH 3HAaYeHHS YAapHOI'O TOKa K.3. H YeM OH OIIaceH IS TpaHCc()OpMaTO-pa H
3al[UTHOH ararapaTyphl?

OOOCHYHTE BHJ CXeMEI 3aMEINEHHS TPaHC(OpMaTopa IPH €ro BKIFOYEHHH, COCTABbTE I10
cxeMe JH(pepeHIHATIbHOE YpaBHeHHE H O0OCHYHTE IIPaBOMEPHOCTH HCITOJIb30BAHH S B
pacyeTraxX HEHACBII[EHHOI'O 3HAUYEHH I HHIIYKTHBHOCTH LO.

Kak BRITTISAST rpaHKH MarHUTHOIO ITOTOKA H TOKa TpaHC(opMaTopa IIpH ero BKIFOYEHHH?
[Touemy MOITHEIE CHIIOBEIE TPaHC(OPMATOPHI JOIIKHEL OBIThH ITPEAYCMOTPEHEL MEPHI OT
OTKJIFOUEHH A 3aII[UTOH ITPH €r0 BBOJAE B padboTy?

[TosicHuTE YCTPOHCTBO H IPHHIHII JeHCTBHS aBTOTPaHCc(hOpMaTOpa.

Kak ornamyarorcs y TpaHc(popMaTopa H aBTOTpaHCc(OopMaTopa YHcIa BHTKOB, TOKH B
OTHOMMEHHBIX OOMOTKAX, rabapUTHEIE MOII[HOCTH H K.IT.J1.7

HazoBHTe npenMyIecTBa H HeJJOCTaTKH aBTOTpaHCc(popMaTopa

Kaxyimi TOIKHEI OBITH MTapaMeTPHI CBAPOYHOIO TPaHC(OpMaTOpa H KaKoBa JOJIKHA OBITh
BHEIHASA XapaKTepHCTHKA?

[TosicHITE YCTPOHCTBO H IIPHHIHII JHCTBHSI CBAPOYHOr0 TpaHc(hopMaTopa ¢
PETYITHPOBOYHBIM JIPOCCENIE H MATHHUTHBIM IITYHTOM.

B xaxix ciryyas IIpHMeHSIFOT H3MEPHTEIBHEIE TPaHC()OpMaTOPEL HAITPSDKEHN S H TOKa?
[TosicHuTE cXeMy BKIIOUEHHS TpaHC(pOpMaTOpa HallpsbkeHH . Kakie IorpelmHoCcTH
CYILECTBYIOT M KaK HX MHHHMH3HPOBAThH?

[TosicHuTEe cXeMy BKIIOYEHHS TpaHC(popMaTopa ToKa. KakHe ITOrpelHOoCTH CYIIECTBYIOT H
KaK X MHHHUMH3HPOBATh?

[ToueMy Helb3s OCTaBIATh TPaHC(]OpMATOP TOKA ¢ Pa3OMKHYTOH BTOPHYHOM 0OMOTKOMH?
Kakme 3j1eKTpoMarHUTHBIE SBIIEHIS HAOIIOMAIOTCS B AIIEKTPHYECKHX MaIlHaX?

Kak ImpHBeCTH SBIEHHE 3IeKTPOMAarHHTHOH HHIVKIIHMH K IIPABIUTY IIPaBOH PYKH?
[IosicHHTE YCTPOHCTBO H HasHAYEHHE OTAEIIBHBIX 3jIeMeHTOB J{IIT.

KakoB mpuHIpa genctBus JJIIT?

Kakoit modouHsni 3 QeKT BO3HHKAeT BO BpamfarormeMcs JJI1T?

[IosICHHTE BBIBOJI YPaBHEHHS BIIEKTPHUYECKOr O COCTOSHUS SKOPHOM 1ierm J{I1T.

[IosicHuTe mpuHIpT gedcTBHS 11T 1 BHI ypaBHEeHH A 3JIEKTPHYECKOIO COCTOSHHS €TI0
SIKOPHOH IIEITH.

Kakoi1 moOouHsbnt 3 QekT Bo3HHKaeT B HarpyxeHHoM ['I1T?

[TossichuTe (pH3HKY ITpeoOpa3oBaHHsI SHEPTHH CTOPOHHHX MeXaHH3MOB, BPAIAFOIIHX SKOPb
['IIT, B BHEPIHIO HNEKTPHUECKYIO.

Yrto HaspIBaeTcA peakiper sKkopsy MIIT?

K KaxuM OTpHIIATEIBHBIM ITOCIEACTBHAM IIPHBOINUT peakiys askops y JIIT?

K KaxiM OTpHIATEIBHBIM IIOCIEACTBHAM ITPHBOJUT peakims aKopsy I'ITT?

[TosiCHHTE ITPHHITHIT KOMITEHCALIHH PEAKI[HH SKOPS C TTOMOII[BIO JOITOIHHTEIBHBIX ITOIIFOCOB.
Kakne tpeboraHH s K OOMOTKE SKOPSA H K YCTAHOBKE I[ETOK JOMIKHBI OBITH BBHITIOIIHEHEI,
YTOOBI MOZKHO OBITIO CHATH ¢ 0OMOTKH SKOps I' 11T BO BHEIIHIOK I[EITh MAKCHMAJIbHOE
HAITPSDKEHHE?

Kakne TpeboraHi I K OOMOTKE SKOPS H K YCTAHOBKE IIETOK JOIKHBI OBITh BEIIIOIHEHEI,
YTOOEI MOKHO OBITIO CHATE ¢ OOMOTKH SKOPA ['II'T BO BHEIIHIOK IIEIh MAaKCHMAaIbHOE
HAIIPSDKEHHE?

Kakue yci1oBHS VUHTRIBAIOTCSA IIPH VKIIAJKe CEKIHA OOMOTKH SIKOPS B ITa3bl H OIPEAeTIEHHH

T NOKYMEHT NOANVCAH
SNEKTPOHHOW NOOMNMCLIO 'OBKH IleTOK B I 'IIT.
12000002A633E3D113AD425FB50002000002A6 X SKOpHOt 06MOTKH TTIT?
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Ceptudumkar:
Bnapeneu:

OOGOCHYHTE MIPHHIHAIT CYMMHPOBAHHS CEKI[HOHHEBIX 3.71.C. B 001yro 3.4.¢c. E I'IIT u riprHIpmI
COITIaCOBAaHHOCTH HAITpaBIEHHH 3.].C., 00pa3yeMBIX B ITapaUIelIbHBIX BETBIX MEKIY
I[ETKAMH.

Kak HampaBIeHBI TOKH BO BCeX CEKINLIX SKOPHOH 0OMOTKH J{I1T?

OOOCHYHTE IIPHHIAIT CYMMHPOBaHNS MEXAHNYECKHX CHII, IEHCTBYIOIHX Ha CTOPOHEI
aKTHBHBIX cekiui B J[I1T.

Kak HampaBIeHEI 3.71.C. B aKTHBHBIX CEKIHAX AKOPHOH 0OMOTKH ['IIT u rmouemy
HAIIPSDKEHHE MeKIY KOJIUIEKTOPHBIMH IUIaCTHHAMH BEIIIe, yeM y I'IIT ¢ metineson
OOMOTKOH?

OOOCHYHTE ITPHHINIT BEIOOpa MecTa YCTaHOBKH INETOK B I'11T.

Kak HarpaBiIeHEI TOKH BO BCEX CEKIMSIX SKOPHOH 0OMOTKH J[ITT?

OOOCHYHTE IIPHHIHIT CYMMHPOBaHHS MEXaHHYECKHX CHII, JEHCTBYIOIHX Ha CTOPOHEI
aKTHBHBIX cekKiui B J{IIT.

[IosicHHTE BIIeKTPOMAarHUTHBIE ITPHYHHEI HCKPEHH A IETOK.

IIosICHHTE CMBICII 3.11.C. €U EB

CocTaBbTe YpaBHEHHE KOMMYTAI[MH H HAIJIUTE €r0 PeIlleHHs IJII CIIy4as HJlealbHOH
IIPSMOTHHEHHOH KOMMYTAI[HH.

Yro npeacraBinsger coO00H 3aMeJIEHHAas H YCKOPEHHAS KOMMYTAIH S H ITOYeMY ITPH 3THX
KOMMYTAIMAX BOSHHKACT HCKPEHHE ITETOK?

Kakme cyImecTBYIOT METOIBI YCTPAHEHHS ITPHYHH MEXAHHYECKOT O M 3IIEKTPOMArHHTHOI O
HCKPEHHS I[ETOK?

CoCTaBbTE YPaBHEHHS LEITH OOMOTKH BO30YKIEHHS H SKOPSL.

Briseaute BeipaxkeHuss SMX u MX IIIT.

Kakne xapaktepuctik J{I1'T Ha3bIBarOTCS eCTECTBEHHBIMH, a KAKHE HCKYCCTBEHHBIMH ?
Kak BIOLIIOT JOIMOMHHTEIbHEIE COIpOTHRIEHHSI R/ 1 R/IB Ha HaKJIOH M yacToTy
XomnocTtoro xXoxa SOMX nu MX?

[IpuBeaure BeIpaxeHHsa OMX 1 M X B o0I1[eM BHJIE.

[IpuBeaure BeIpaxeHHsa OMX 1 M X 71 JIMHEHHOI' O YYaCTKa KPHBOH HaMarHHYHBAHH S
CTAJIM MarHUTOIIPOBOJIA.

[Ipusegure BeIpaxkeHHsI DM X un MX 711 HaCBIIEHHOI'O YYacTKa KpPHBOH HaMarHHYIMBAHIS
CTaIIM MarHUTOIIPOBOJA.

Kakie HeqocTaTKH H JOCTOHHCTBA HMEIOT cepHecHble JI1T?

Kakue crioco0nl BKIIFOUEHHS IITYHTOBOH H CEPHECHOH OOMOTOK IIPHMEHSIOT B KOMIIAYHITHOM
HITT?

[TIoscaure ocoberHocTH M X kommmayHaHoro J{IIT ¢ mapamiensHO-II0CIIEI0BATEIbHEIM
BO30YKIEHHEM.

[IossicHuTe ocoGenHocTH M X xomrtayHaHoro JIIT ¢ rmociegoraTenbHO-TIapaiie IbHBIM
BO30YKIEHHEM.

Kakrie cymectByrOT criocoOblI Imycka J{IIT 1 KakoBEI KpHTEPHH KayecTBa IpoIlecca ITycka?
[TosgcHure crmocod mpsmvoro mmycka J{IIT. B yem ero HegocTaTku?

[TosicHuTe criocod peocrarHoro mycka J[IIT. B yeM ero JoctoMHCTBa H He-TOCTAaTKH?
[TosscHuTe crioco0 mmycka 11T ¢ peryimpyeMsIM SKOPHEIM HalpsDKeHHeEM. B 4eM ero
IOCTOHHCTBA M HEJOCTATKH?

Kakrie cylecTBYIOT CITOcOOBI YacTOThI BpaleHHsa 11T 1 KaKOBEI KpHTEPHI KaueCcTBa
IIpoIecca PeryIHpPOBaHH !

[TosicHuTE CITOCO0 PEeOCTaTHOrO PErYIHPOBAHH S YacTOTHI BpameHus [{IIT. B ueM ero
ITOCTOHHCTBA H HEJIOCTATKH?

Ho 'T'_',ﬁﬁdﬁhiié_ﬁf'ﬁéﬂﬁﬁﬁiﬁ”—”_' =T T oT TS 4acTOoTHI BpareHus 11T, B yueM ero

INEKTPOHHOW NOANUCLIO
12000002A633E3D113AD425FB50002000002A6

1 yacToTHI BpareHud JIIT. B uem ero
lebayxoea TatesaHa AnekcaHgpoBHa
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98. Kakuie CyIecTBYIOT CIIOCOORI 4acTOTEI BparneHHs J{IIT 1 KaKOBEI KpHTEPHH KaueCcTBa
IIporecca TOPMOKEHHA?

99. IlosicHure criocod TopMoxkeHHS JITT MpoTHBOBKIIIOUEHHEM H KaKHE HMEET
XapaKTePHCTHKH 3(P(PeKTHBHOCTH?

100. IloscHure criocod muHamuyeckoro TopMokeHHd JIIT u KakHe uMeeT XapakTe-pHCTHKH
3 peKTHBHOCTH?

101. IloscHure criocod pexyrieparusHoro TopmoxeHHsa 11T u KakHe HMeeT XapakTe-pPHCTHKH
3() (peKTHBHOCTH?

102. Kak knaccuprmmpyercsa ['TIT B 3aBHCHMOCTH 0T criocofa Bo30yKIeHH ?

103. IIoSCHHUTEH BHEIIHHH BHJ XapaKTEPHCTHKH XOJIOCTOIO XO/1a.

104. IIoSCHUTH BHEIIHMH BHJ BHEIIHEH XapaKTePHCTHKI.

105. IIoSCHHUTH BHEINHHH BH] PETYIIHPOBOYHOH XapaKTePHCTHKH.

106. IloscHure nporecc camoBo30yaeHus I'IIT ¢ mapamiensHBIM BO30YKIEHHEM.

107. IloscHure BHA BHeIHeH XapakTepHCTHKH ['I1T ¢ mapaniebHbIM BO30OYKIEHHEM.

108. Ilouemy muaI'lIT ¢ mapannenbHBIM BO30OYKIEHHEM HE OITACEH PEKHM KOPOTKOI'O
3aMBIKAHHS.

109. IloscHure BuA BHellHeH XapakTepHCTHKH ['IIT ¢ rmociemoraTembHBIM BO30YKISHHEM.

110. B xakux ycTaHOBKaXx IIpHMeHSIOT KoMITayHAHbIE [ 11T ¢ pasHBIMH cXeMaMH BKITFOUEHI
IIIYHTOBOH H CEPHECHOH 0OMOTOK BO30YKIEHHT?

111. Hazorure ycinoeusa eeicHNs I'IIT st pa®oTel nmapauiebHO ¢ CEThI0 OeCKOHEYH O
MOIIHOCTH U C TeHEPATOPOM COM3MEPHMOH MOIT[HOCTH.

112. Hazosure ycimopusa HarpyxeHus I'IIT, paborarorero Ha ceTh 0eCKOHEYHOH MOIITHOCTH H
C TEHEpPaTOPOM COM3MEPHMOMN MOII[HOCTH.

113. Kak peryimupyercs Bo30yKIAeHHE ITapauienbHO padortaromux ['I1T, paborarongix Ha ceTh
OECKOHEYHON MOIITHOCTH H C TEHEPATOPOM COM3MEPHMON MOIITHOCTH ?

114. KaxnMu ypaBHEHHSMH OITHCBIBACTCS ITPOIIECC KOPOTKOro 3aMbIKaHHA B ['11T ¢
HEe3aBHCHMBIM H ITapasUlebHBIM BO30YKIeHHEM?

115. Kak paccunrars TOK KOpOTKOro 3aMbeIKaHHA 171 11T ¢ HezaBHCcHMBIM BO30OYKIeHIEM?

116. Kak paccuntars TOK KOPOTKOro 3aMbeIKaHMa 11 11T ¢ mapauiempHeIM BO30YKIEHHEM?

117. Kaxue BHABI IIOTEPE CYIIECTBYIOT B MaIlIMHAX ITOCTOSHHOI'O TOKa?

118. CocTaBbTe 3HEPreTHYECKYIO JHArpaMMy H (DOPMYIY K.II.J.

119. Ilpu xakoi 3arpyske 1o TOKY K.I1.JI. MaIllHHEI IIOCTOSHHOI'O TOKa MaKCHMAaJIbHEI ?

120. IloscHUTEe YCTPOHCTBO H ITPHHIII JeHCTBHS YHHBEPCAIILHOI'O KOJIIIEKTOPHOT O
IIBUTATEIS.

121. Kak paccunrars OMX u MX aBHrartens Ha IepeMeHHOM TOKe?

122. Kakme HeJOCTaTKH M JOCTOMHCTBA YV KOJJIIEKTOPHOI' O ABHT aTEIS?

123. lloscHHTE YCTPOHCTBO H ITPHHIMIT AeHCTBHA 11" ITOCTOSHHOIO TOKA.

124, Kaxk cyeCTBYIO ITOrPENHOCTH BEIXOAHOH XapaKTEPHCTHKH H KAKOBBI MEPEI T10
YMEHBIIIEHHIO 3THX ITOTPEINHOCTEH ?

125. Kakune JOoCTOHMHCTBA M HEAOCTATKH V T1 mocTOssHHOro Toka?

126. IloscHuTe MPHHIMII JeHCTBHA OMY H 3a cueT yero 8 OMY moiaydaercsa YCHIIEHHE T10
MOII[HOCTH?

127. lloscHure BHA 0a30BOH BHEIIHEHN XapaKTEPHCTHKH 11" H XapaKTEepHCTHKH C YUETOM
IIOTPEITHOCTEH. KaKue ITOrpemHOCTH CYIIECTBYIOT?

128. IloscHure ycTporctso AJl.

129. IloscHure MpHHIMII JeHCTBHSA AJ].

130. IloyemMy mBHrarTess Ha3BIBAETCS ACHHXPOHHBIM?

..l {j .! .I I B i Tyt e e e B e e Sl S B

] ,ﬂﬁK?M-E-Hf nﬁﬂﬁﬂéﬁﬂ TOT] CTTHAIIET OCA MAI'HHTHOT O ITOIA CTATOPA.
ONEKTPOHHOM NOONNCEIO HOTI'O ITOJIA CTATOPa B (byHI{I_IIIH JIMHEHHOH
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

A CTATOpPa KaK 5EI‘}”I_[[Eﬁ BOOJIb KpYyTla CTATOpa
Nencreutened: ¢ 20.08.2021 no 20.08.2022



134. Kaxk BIHsAeT Ha 4YaCTOTY BPaIlEHHS MAarHHTHOI' O ITOJIS CTaTopa YHCIIO ITap ITOIFOCOB Er0
OOMOTOK?

135. IloscHHTEe cXeMBI YKIIAJKH B I1a3kl OMHOCIIOHHOH ITPOCTOH H pacIpelelIeHHOH 0OMOTOK
craTopa AJl.

136. lloscHHTe cXeMBI YKIIAJKH B ITa3bl KOHIEHTPHYECKOH H IMadjIOHHOH 0OMOTOK. HazoBHTE
X JOCTOMHCTBA M HEJOCTATKH.

137. Kakwue npeumMyInecTsa HMeeT ABYXCIOHHAS 0OMOTKA cTaTopa ¢ YKOPOUEHHBIM Iar oM?

138. IlpuBemure pacueT-000CHOBAHHE PAa3MEPOB CEKIHIH, ITOFOCHOH KATVYIIKH H ITpaBHIIa
VKIIAJKH €€ B I1a3bl CTaTOopa.

139. ITloscHuTe cxXeMy YKIIaJKH B ITa3bl CEKIMH ITOFOCHON KaTYIIKH B JIBA CIIOS.

140. TlosicHUTE BRIYMCIIEHHS HHTEHCHBHOCTH ITOJIEH KOHTYPOB ITOIIFOCHBIX KaTVIIEK 1
BEIYHCIIEHHS ITOJTHOTO ITOJS KaTVIIKH.

141. Kak coeqHHSIIOTCSI MEXKAY COOOH ITONIFOCHBIE KaTYIIIKH cTaTopa’?

142. lloscHHUTe IPHYMHY HHAYVIIHPOBAHHAI 3.1.C. B OOMOTKaxX cTaropa H poTopa.

143. KakoBHl YpaBHEHNS 3aTOPMOXKEHHOIO0 A /] IIpH pa3sOMKHYTOM H 3aMKHYTOM poTOope?

144, TlosicHHTEe YCTPOHCTBO M IIPHHIMUII AeHCTBHS HHAYKIIHOHHOIO PETYIIITOpa TpeXda3sHoro
HAITPSDKEHH AL

145. Kaxkue BHABI MeXaHHYECKHX H EKTPHYECKHX YaCTOT BPaALIEHHI HCITOIB3YIOTCS B
TeopHH AJ] M KaK OHH MeXIy COOOH CBS3aHBI?

146. llosgcHHTE 3HEPreTHYECKYIO auarpamMmy AJl M KaK U3 Hee HauTH K.IL. 1.7

147. Kak 13 sHepreTHYeCKONH JHArpaMMbl HAHTH Bpararoii MoMeHT A J]?

148. B yeM cOCTOSAT OTIMYHS B ITPHBEIeHHH TpaHcpopMaTop H AJl?

149. TloscHuTe mporeAypy NPHUBEAEHHSA POTOpa K CTaTOPY IO YacTOTE.

150. IloscHuTE IMpolleAypY NPUBEACHHSA POTOPa K CTaTOPY 10 3.11.C. H BHJI ITOJIHOH CXEMBI
3aMeIleHH AJ].

151. IlosicHHUTE, KaK ITO MTOIMHOH cXeMe 3aMellleHH I Al pacCUHTaTh MEXaHIYECKYIO MOIIHOCTE
Ha Baiy AJ]?

152. lloscHuTe npHBeIeHHE IIOTHOH CXeMBI 3aMelleHIT AJ] K YIIPOILEHH O.

153. Jlante (popMyIHPOBKH 3I1eKTPOMEXaHHYECKOH H MeXaHHYECKOH XapaKTepHCTHKaM A J].

154. Ilpueemure pacuer DMX ITO VIIPOIIEHHOH cXeMe 3aMeleHus AJl.

155. Ilpmeemure pacyer M X 110 VIIPOINEHHON CXeMe 3aMeIeHIsS A

156. Kaxkme ocoGbele TOukH HMeroTcs Ha Irpadpukax OMX u MX H KaKOBBI HX YHCIIOBHIE
3HAYECHH?

157. IlpuBemnTe BhIpakeHHI YIIPOINEHHOH H ITOIMHOH (opmyisl Kiocca.

158. Kak paccunrars KpUTHUYECKHE CKOJIbKEHHE H MOMEHT Yepes ITapaMeTphsl 0OMOTOK A J[?

159. Kak paccuntars KpHTHYECKHII MOMEHT Yepe3 KaTal0XKHbIe JaHHbIe AJ]?

160. Kak ¢ IToMOIIB YpaBHEHHI MEXAaHHKH BpallaTellbHOI'O IBHKEHHS MOKHO CYIHTH 00
YCTOHYHBOCTH PadoThl HArpykeHHOro AJl?

161. Kak gokasars YCTOMYHBOCTE padboTH "B MartoM" Ha padodyeM yyacTtke MX AJ[?

162. Kak gokasarh HEYCTOHUYHBOCTE PabOTHI "B MaJIOM" Ha PasrOHHOM yyacTke MX AJ]?

163. Yrto Takoe ycTOHYHBOCTE padboTel A/l "B Ooimbiom”?

164. lloscHuTe YCTPOHCTBO H OCOOEHHOCTH PadoThl A/l ¢ ABYXKIETOUHBIM POTOPOM.

165. IloscHHUTE IIPOIIECCHI BEITECHEHHS TOKA B IBYXKIIETOUHOM A /] OT IIyCKa 1O BEIXO/Ia Ha
PabouUyIO XapaKTEPHUCTHKY YCTAHOBHUBIIETOCS PEXKIMA.

166. IlosSICHUTE YCTPONCTBO M IIPHHIMIT AeHCTBHA ITyOOKOITasHOro AJlJ.

167. IloyeMy y 0OMOTOK ABYXKIETOUHOrO A/ pasHele KPpHTHYECKHE CKOIbKEHH?

168. IloueMy y ABYXKIIeTOUHOTrO A/l ITOBBIOIIEHHBIN ITYCKOBOH MOMEHT?

1659 n'ﬁﬁﬁﬁiéﬁfﬁghﬁw% AW TCCTTTTT TOTOI MOMEHTA H OITAceH JIH OH?
SNEKTPOHHOW MOANUCLIO TOYHAS M B KaKHX CIIYYasX €€ IIPHMeHEHHE
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Webayxopa TaTeAHa AnekcaHOpoBHa

)a H BXOJHBIE COIMPOTHBRIEHHS A J[?
[eiicteuTtenex: ¢ 20.08.2021'no 20/08.2022 "H IBYXKIIETOUHOr 0 poropa AJl?



173. CocraBbTe YpaBHEHHS IIPOBOAHMOCTEH IIETH POTOPa, BEIPAXKEHHOE Yepes
COITPOTHBIIEHNS KIIETOK JJISI HOMHHAIbHOT'O M ITYCKOBOTO PeKHMa.

174. Kak paccuntars OMX nu MX asyxxinerounoro AJl?

175. KaxumH 1mokaszaTensaMH OLIEHHBAETCSA OIITHMAIBHOCTE criocoda mycka AJ?

176. lloscHure crioco® mpsamoro mycka AJJ.

177. lloscHure criocod peakTOpHOro Imycka AJJ.

178. Iloscuure crioco0 aBTOTpaHC(pOpMaTOpHOro mycka AJl.

179. TlosicHure crioco0 mmycka A/l ITyTeM IepeKIrFoUeHHS CXEMBI COEIHHEHHS €0 CTaTOPHBIX
OOMOTOK.

180. IloscHure criocod yactoTHOro mmycka AJl.

181. Kaxkue 3aKOHBI PeryIIHPOBAHHS CKOPOCTH A peanu3yroTcs IPH YaCTOTHOM
VIIPABJIEHHH?

182. IloscHure criocod peryimupoBaHHe 4acTOTHI A/l H3MEHeHHEM HalPsKeHHEM TTHTaHH .

183. IloscHure criocod peryimupoBaHHe 4acTOTHL A/l H3MeHEHHEM YaCTOTHL HAaIIPSIKEHH S
T TaHHS.

184. IlosicHuTE criocod perynupoBaHue 4acTOTH AJ] OJJHOBPEMEHHEIM H3MEHEHHEM YPOBHS
HAITPSDKEHMS ITHTAHN S H €70 YaCTOTHI.

185. B xakux ciaydasx 1enecoo0pasHO IIPHMEHATE JIHHEHHBIH 3aKOH YaCTOTHOI'O YIIPABJIEHH
AJl, a B KaKix — rapadboryeCcKuii?

186. Kak ycrpoeH AJ] ¢ (pa3HEIM pOTOPOM H KaKOBa 00IacTh €ro IIpHMeHEHH?

187. Kaxk usmeHsrorcs napaMeTpbl MX 1 DM X 1TpH BKTFOUEHHH B 1[EITh POTOPa
IOTTOIHHUTEJIbHBIX COMPOTHBIICHHI?

188. Iloscuure pexum pa3roHa AJl ¢ (pa3sHEIM pOTOpPOM.

189. IloscHuTE Criocod perymmpoBaHHs 4acTOTHI BpalleHHs A ] ¢ TTOMOIIBI0 JOOABOUYHEIX
COITPOTHBIIEHHH B LIETIH POTOpA.

190. TlosicHUTE TIPHHIMIIT H3MEHEHH S YHCIIa ITap ITOIKOCOB B ITOMFOCOIepeKImoYacMoM A J].

191. ITloxaxmre, YTO IIPH HU3MEHEHHH YHCIIA TIap ITOIFOCOB OOMOTKH CTaTOpa HCKaKarTCA
Irpa(pHKH MarHHTHBIX ITOTOKOB (pa3HBIX OOMOTOK.

192. ITlouemy o rmomrocorepeKnroYacMbIX A/l ITOHHKAETCS BPaIarOIHA MOMEHT?

193. Ilouemy o nomnrocomnepeKkiroyacMeIX AJl TTOHHKAETCS K.I1. 1.7

194. TloscHure cxemy u MX pekuMa TOPMOKeHHS Al ITPOTHBOBKITFOYEHHEM.

195. ITloscHure cxemy 1 MX pexuMa JUHAMHYECKOTO TOPMOKeHHS A/].

196. IloscHure cxemy u MX peKHMa PeKyIIepaTHBHOI'O TOPMOKeHHSI Al TIPH CITYCKe Ipy3a.

197. ITloscHure cxemy 1 MX peKHMa PEKYIIEPATHBHOI O TOPMOKEHH S A J] TIpH ITOHIKEHHH
YACTOTHI IIMTAFOIIET O HATTPSDKCHISL.

198. TlosicHHUTE TIPHHIIT IIPeACTABIIEHHS ITYIILCHPYIOIIETO MAarHUTHOTO ITOJISI OOMOTKH B BHJIE
IIBYX BCTPEUHO BPAIAFOIIXCSA MATHHTHBIX ITOJIEH ITOCTOSHHOH aMITIIHT YIBI.

199. Ilosicaute ocobenHocTH MX opHO(pa3HOr0 ogHO0OMOTOYHOro AJl M crmoco6 ero Irycka.

200. Yem omacHa mia TpexdgasHoro AJl padora ¢ ogHOH 000pBaHHOH (pa30H?

201. TloscHHTe YCTPOHCTBO H IIPHHIMII JeHCTBHS OJHO(]a3HOro IByX00MoTOUHOro AJl.

202. Kak B ogHO(pa3HOM ABYXOOMOTOYHOM AJ[ MOTYYarOT pa3IHYHbBIE IT0 aMIUIHTY/IE
BpaIIArONIHeCs BCTPEYHO MarHUTHEBIE T1OJIS?

203. Kak MOXKHO co3aTh B OZHO(a3HOM JBYX0OMOTOYHOM Al TOIBEKO OJHO BpallarOIIeecs]
I107Ie cTaropa?

204. IloscHure pabory eMKocTHOro MCY.

205. IloscHure ycrponcTteo H padoty MCY Ha OCHOBE pas3iIHYH ITapaMeTPOB padodeH H
ITYCKOBOH OOMOTOK.

l.ﬂ. n!: .I .I e o i i aa - TS ._.T‘-'T T . T r‘.‘ -!_1

AJOKYMEHT NOAMMCAH
ONEKTPOHHOW MOAMUCHLIO
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211. IlosicHUTE ITOCTPOESHHS BEKTOPHOM JHar paMMEI ITPH HHIVKTHBHOH Harpyske CI'.

212. ITlosicHUTE ITOCTPOESHHA BEKTOPHOM JHarpaMMEI IIPH €eMKOCTHOH Harpyske CI.

213. lloscHHTE ITOCTPOEHHS BEKTOPHOH AHATPAMMBEI ITIPH aKTHBHO-HHAYKTHBHOH HarpysKe
CI'.

214. lloscHHTE ITOCTPOEHHS BEKTOPHOH AHATPaMMEI ITIPH aKTHBHO-EMKOCTHOH Harpyske CI'.

215. ITlosicHUTE ITOCTPOSHHE BEKTOPHOH JHarpaMMBI SIBHOITOIIOCHOTO CI.

216. IloscHHTE ITOCTPOEHHE BEKTOPHOH JHArPaMMEBI SBHOITOIKOCHOrO CI' 1mo
MOIH(HIHPOBAaHHOMY YPaBHEHHIO.

217. Kak ycTpoeH HeSBHOIOMOCHBI Cl' M KaKuM ypaBHEHHEM EKTPHYECKOT 0 COCTOSHH S OH
OIIHCHIBAETCA?

218. IlosicHHUTE ITOCTPOEHHE BEKTOPHOH AHATPaMMBI HESIBHOIOMOCHOr o CI.

219. Kak BRIBOIATCS VIIPOIINEHHBIE YPAaBHEHH S SBHOITOIIFOCHOTO H HESSBHOITOIIFOCHOTO CI™?

220. IlosicHHUTE ITOCTPOEHHA BEKTOPHBIX JHarpaMM JIIS SBHOITOIIFOCHOT'O H HESBHOIIOIIFOCHOTO
CI'.

221. JlaiTe onpeAcleHHE XapaKTepPHCTHKE XOIOCTOr O X0/a H MOSICHHTE BHJ I'PadHKa e€.

222. JlaiiTe omnpefAeleHHe XapaKTepHCTHKE KOPOTKOIO 3aMBIKAHHS H TTOSCHHTE BHJ I'padpHKa
ee.

223. Kakue BeIHYHHEI MOKHO PacCUUTaTh 10 X.X.X. H X.K.3.7

224, JlaiiTe ompelielleHHe HarPy30YHOH XapaKTepPHCTHKE H ITOSICHUTE IpaHk ee.

225. llosicHUTE IIOCTPOSHHS IS pacueTa BHEITHEH XapaKTePHCTHKH ITPH aKTHBHOIH HarpysKe.

226. IllosiCHUTE ITOCTPOSHHUS IS pacueTa BHEIIHEH XapaKTePHCTHKH ITPH aKTHBHO-

HHAYKTHBHOM Harpy3Ke.
227. llosCHHTE ITOCTPOEHHS U1 pacueTa BHEITHEN XapaKTEPHCTHKH IIPH aKTHBHO-EMKOCTHOI

Harpys3Ke.
228. IllosicHUTE BHEIIHIMI BHJI BHEIIIHIX XapaKTepHCTHK CI'
229. TloscHUTE TTOCTPOEHHA I pacueTa PETYIHPOBOYHOH XapaKTEPUCTHKH ITPH aKTHBHOM

HarpysKe.
230. IloscHuTE IMOCTPOEHHUS U1 pacueTa PEryIHPOBOYHON XapaKTEPHUCTHKH ITPH aKTHBHO-

HHIYKTHBHOH Harpy3Ke.

231. IlosicHHUTE MTOCTPOEHHS IS pacueTa PErYIHPOBOYHOH XapaKTEPHCTHKH IIPH aKTHBHO-
EMKOCTHOH Harpy3Ke.

232. lloscHHTe BHEIIHHI BH PETYIIHPOBOYHBIX XapaKTepHCTHK CI'.

233. Jlante omnpeneneHHe yria HarpyskH CI' H IMOSICHHTE, ITOYEMY YIOJI MEKIAY MarHHTHBIMH
ITOTOKaMH OOMOTKH BO30YKIEHHS H OOMOTKH CTaTopa TOXKE PaBEH YITIY HArPy3KH?

234. IlpuBemuTe BBIBOJ VITIOBBIX XapaKTe pPHCTHK MOIIMHOCTH M MOMEHTA HeABHOIIOIIFOCHOTO
CI.

235. OO6ocHyHTEe HEOOXOMHMEBIE YCIIOBHS CYIIECTBOBAHH S YCTAHOBHBIIETOCS PeKHMa PadOTEI
HI'A.

236. OOOCHYHTE HOCTATOYHBIE YCIIOBHS CYIIECTBOBAHHS YCTONUYHBOIO YCTAHOBHBIIIETOCS
pexriMa padorer [JI'A.

237. lloscHure criocod TOYHOH CHHXPOHH3ALIH.

238. lloscHure criocod rpy0oH CHHXPOHH3AI[HH.

239. IloscHure criocod caMOCHHXPOHH3AI[HH.

240. IlosiCHUTE IIPHHIMIT PETrYIIHPOBAaHNI peaKTHBHON MOITHOCTH CI', padoTaromero
ITApaUIeJIbHO C CETHIO.

241. IlosCHHTE IIPHHIMII PETYIHPOBAHHSI aKTHBHOH MOIIHOCTH CI°, paborarorero
ITApPaUIEJIbHO C CETHIO.

242 n'ﬁﬁﬁfﬁgﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁr TTOTATTT TOTTTHBRA B JU3ENb YBEIMYHMBAETCSA TOK cTaTopa CI'?
ANEKTPOHHOW NOANMCHIO ' MOIITHOCTH BO3HHKAET ITpoOiieMa KOMIIEH CAIHH
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; WeBayxoea TatbAHa AnekcaHapoBHa
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245, ITloyemy HET IPSMOH ITPOITOPIIMH MeXIY TOKaMH BO30VYKIeHHs U cTatopa CI™?

246. Kakme 3agauyn MOTYT OBITH PEIIeHEI ¢ HCITOIb30BaHHEM U -00pa3sHON XapaKTe PHCTHKH?

247. TloscHHTe (PYHKIIHOHAIFHYIO CXeMY IapaielbHOH paboTsl ABYX CI' con3MepHMOit
MOIHOCTH. Kakwue 3amaun craBsarcs repeq PU u PH obomx CI'?

248. IlosicHUTE BEKTOPHVIO JHArpaMMYy H IIPOILIECCHI, IIPOUCXOIAIIHIE B IIapalJIEIIBHO
padorarorux CI' oqHHaKOBOH MOIITHOCTH.

249. TlosicHUTEe BEKTOPHVIO JHArpaMMYy H ITPOILIECCHI, IIPOHCXOISIIHE B IIapalJIEIbHO
paboraronmx Cl' pazHOH MOIITHOCTH.

250. IloscHHTe cXeMy CTaTHYECKOro BO3OYAHUTENS H OXapaKTepH3YHTE ero JOCTOHHCTBA H
HEeJOCTATKH.

251. TlosicHUTE cXeMY 3IeKTPOMAIITHHHOIO BO3OYIHTENS H OXapaKTEPH3VITE €ro JOCTOHHCTBA
M HeJOCTaTKH.

252. lloscHHTe cXeMY 3JIEKTPOMAIIIHHHOI'O MHOI O0OMOTOYHOI'0 BO3OYIHTENIS H
OXapaKTEPHU3YHITE €0 JOCTOMHCTBA H HEJOCTATKH.

253. llosicHuTE cxXemy OecCIeTOYHOr0 BO3OYIUTEIS H OXapaKTepPH3YHTE IO JOCTOMHCTBA H
HeJOCTaTKI.

254. W3 kakux (pa3 cOCTOHT IpoIiecc KOPOTKOro 3aMbIKaHH CI' H KaKOBBI OIIeHKH TOKa B
Pa3IMYHOe BpeMs?

255. llosSCHHTE CMBICII H3MEHEHHS B IIPOIIECCE K.3. ITIOCTOSHHOH BpeMeHH CI' OT repexoJHOH
110 COOCTBEHHOH.

256. Iloscuure cTpykTypy rpaduka x.3. CI'.

257. Jnsgdyero B CI' IpHMEHSIOT TallleHIE TIOJIS?

258. lloscHure criocod HCImomb30BaHHSA 0OMOTOK C /1 110 Ha3sHAYEHHIO.

259. Kakne MexaHHYeCKHE XapaKTepHCTHKH CJ] pacCUHTHIBAIOTCS H HCIIOIb3YEOTCS IS
yIipaBieHus CJ]?

260. Kak BIHgeT BeIHMYHHA ITYCKOBOI'O COITPOTHRIEHUSA B 1[eI OB Ha IMYyCKOBOH H
ITOJACHHXPOHHBIH MOMEHTHI?

261. lloscHure cxemsl mycka CJ], OTMETHB HX JOCTOMHCTBA H HEJOCTATKH.

262. Kak CJ] MOKHO HCITIONIB30BaTh IS KOMIIEHCAITHH PEAKTHBHOH MOIITHOCTH HHAYKTHBHOI'O
XapakTepa B CeTH?

263. lloscHHTEe YCTPOHCTBO H ITPHHIHII JeHCTBHS CHHXPOHHOI' O KOMIIeHcaTopa. Kakue
ITOKa3aTelH MEKTPOCHAOKEHH I VIIVUIIIAeT CHHXPOHHEIH KOMIIEHCATOP?

264. lloscHHTEe YCTPOHCTBO H ITPHHIHII AeHCTBHS CHHXPOHHO-PEAKTHBHOI'O JBHTATEIIS.

265. ITloscuure crnoco0 (OpMHPOBAHHS JHCKPETHO BPAIAIOMIErOCS MAarHHTHOI'O TTOMIS
cTaTopa.

266. OOOCHYHTE BHJ YITIOBOH XapaKTEPHCTHKH BPAIAOIINEro MOMeHTa B/J.

267. Kax MOXHO YIIpaBIaTh MOMeHTOM BJ1?

268. lloscHHTE YCTPOHCTBO H ITPHHIHIT JeHCTBHS CHHXPOHHBIX MHKPOMAIIHH C ITOCTOSHHBIMH
MAarHHTaMH.

269. llogcHure Bug M X ABHTaTend ¢ IIOCTOSIHHBEIMH MATHHTAMH.

270. IloscHHTE YCTPOHCTBO IHCTEPE3HCHOr O ABHTATENS H €TI0 padoTy IIPH CHHXPOHHOMH
YaCTOT € BPallleHHs.

271. lloscHHTe BHI aCHHXPOHHOH MX I'HCTEPE3HCHOI'O JBHIATEI.

1. Kpurepun onieHHBaAHHS KOMIIET eHIIHH

OlleHKa «OTIHYHO» BBICTABIISAETCS CTYIEHTY, €CIIH OH 3HaeT OCHOBHBIE (PH3HUYeCKHe SBICHHSI H
3aKOHBI MeXaHHKH, D5IEeKTPOTEeXHHKH, TEIUIOTEXHHKH, OINTHKH H SIepHOH (H3HKH H HX
NOKYMEHT NoanucAaH T HYECKHX SBJIEHHMII B TEXHHYECKHX }*’CTpGﬁCTEﬂX H

INEKTPOHHOW NOANNCHIO 14 HCCIeJOBAHHS H MOJEITHPOBAHHSA (PH3HYECKHX

Ceptucbukar:  12000002A633E3D113AD425FB50002000002A6 BOGil IpeIMeTHON OGmAcTH, J|eMOHCTDHPYET
Bnapeneu: LLleBayxoea TaTtbAHa AnekcaHapoBHa [ PEa ? PHpPY’ _
(pH3HYECKHE 3aKOHBI MeXaHHKH, MOJEKYIISPHOH
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BIaJiceT HABBIKAMH 3HAHHSI (DH3HYECKIX SBIECHHH, 3JIEMEHTAPHBIX OCHOB OITHKH, KBaHTOBOMH
MeXaHHKH H aTOMHOH (DH3HKH.

OlleHKa «XOpOIIO» BBICTABIIIETCSA CTYAEHTY, €CIH IIPH IMPOBeJeHHH coOeceJOBaHHS CTYIEHT
ITOKa3aJl HaAIMYHE JOCTaTOYHBIX 3HAHHH 110 H3y4aeMOH IIpo0lIeMaTHKe, YMEHHE OPHEHTHPOBATHCS B
HH(OPMAI[HOHHOM ITPOCTPAaHCTBE, HCIIOIIb30BAHHE H YCBOEHHE OCHOBHOH H 3HAKOMCTBO C
JTOIIOJIHUTEILHOH JIMTEPATYPOH, I'PaMOTHOE H3IIOKEHHE MaTepHalla IIPH OTBETE, ITOIBITKH
apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY, HAJTHYHE IIPe3eHTaI[HH.

OneHKa «YIOBIETBOPHTEIILHO» BEICTABIIIETCS CTYAEHTY, €CIH IIPH IPOBeJeHHH cobecelOBaHHS
CTYJIeHT IIOKa3ajl HaJlMYHe ITOBEPXHOCTHBIX 3HAHHH II0 H3y4YaeMOH ITpoOlIeMaTHKe, YMEHHE
OPHEHTHPOBATLCSA B HH(MOPMAIIHOHHOM IIPOCTPAaHCTBE, HCIIOJIB30BAaHHE H YCBOEHHE OCHOBHOMH
MHTePaTypoil, IpaMOTHOE H3I0KeHHe MaTepHalla IIPH OTBETe C OTACIBHBIMH HeJodeTaMH H
OIIHOKAMH, OTCYTCTBHE YMEHHS B IIOJTHOH Mepe apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY.

OlLleHKa «HEYOBIETBOPHTEIILHOY BBICTABIISIETCS CTYIEHTY, €CIIH IIPH MPOBeJeHHH coOecelOBaHH
CTYJIEHT ITOKa3aJI OTCYTCTBHE 3HAHHH IT0 H3y4aeMOH ITpo0IeMaTHKE , HeYMeHHe OPHEHTHPOBAThLCS B
HH(OPMAIHOHHOM ITPOCTPAHCTBE, ITOBEPXHOCTHOE YCBOSHHE OCHOBHOM JIHTEPATYPBI, OTCYTCTBHE
YMEeHHS B ITOJTHOH Mepe apryMeHTHPOBaTh COOCTBEHHYIO TOUKY.

2. Onucanme mMKaJibI OIeHHBAHUA

MakcHMAJIBHO BO3MOZKHBIH Oarul 3a BECh TEKVIIHH KOHTPOIb YCTAHARIHMBAETCS PaBHBEIM SS.
Texyllee KOHTPOIBHOE MEPOIPHUATHE CUHTAETCS CHAHHBIM, €CIIHM CTYAEHT IOJIYYIII 3a HEro He
MeHee 60% OT YCTAaHOBIEHHOI'O JJIS 3TOr0 KOHTPOIS MAaKCHMAaJIbHOro Oarura. PEHTHHIOBBRIH Oanil,
BEICTARIIEMBIH CTYIEHTY 34 TEKYIIEe KOHTPOJIbHOE MEPOIIPHATHE, CIAaHHOE CTYAEHTOM B
YCTAHOBJIEHHbIe TpPa(pHKOM KOHTPOJIBHBIX MEPOIPHATHI CPOKH, OIpeAelsIeTCsS ClIeTyIOIHM
o0pazoM:

Y POBEHE BEOIOIHEHH I KOHTPOIBHOIO 3aTaHILT PeliTHHTORBEIN Oan (B % OT MaKCHMAIBHOIO Oalia
32 KOHTPOJILHOE 3a/aHHe )

OTIHYHBLT 100
X opolrotit 80
Y TOBIIETBOPHTEIE HBLI 60
HeyIoBIeTBOPHTETRHELI 0

3. MeTomuyeckie MarepHAJIbl, ONpede/IfAIOIIMe Mpoueaypbl ONEHHBAHHA 3HAHHH,
YMEHHH, HABLIKOB H (IWIH) ONbLITA AeATE/IHLHOCTH, XAPAKTEPH3YIIMX 3Tanbl (GopMHPOBAHHA
KOMIIET€HITHH

[Iporiemypa IpoBeAcHII JaHHOI'O OIEHOYHOI'O MEPOITPHSATHS BKIIFOYAcT B cebs cobOeceqoBaHHE IIO
OTJIETIbHBIM TeMaM Kypca. CobeceqoBaHHE ITPOBOIHUTCS BO BPEMS IIPAKTHYECKOIO 3aHSTHSL, BOIIPOCHL K
cOOECEIOBAHIIO BRIIAFOTCS 3apaHee, YTOORI Y CTYIEHTA ObUiIa BO3MOXKHOCTE ITOATOTOBHTHCA K ITPOLIETYPE
JTAHHOH OIIEHKH 3HAHHMIIL.

IIpemmaraeMeie  CTYIEHTY 3aMaHHS IIO3BOJISIFOT  ITPOBEPHTE o0rernpod e CCHOHATTbHYIO
koMrteTeHIpro  OIIK-4. IIpHHIiprmanpHele OTIIMUMS 3aJaHHI Oa3s0BOIO YPOBHSA OT ITOBBIIIEHHOI'O
COCTOST B YPOBHE CIOXKHOCTH BOIMPOCOB. /IsT OTBeTa HA BOIIPOCH Oa30BOTO YPOBHS JOCTAaTOYHO
BJIQJICHIS MaTEPHAIIOM KOHCITEKTA, JUISI OTBETA HA BOIIPOCHI ITOBRIIIEHHOIO YPOBHSA TPeOVETCS BIIAJICHIE
JIOMOITHHT €JIbHBIM MAaTepHAaIOM, JIEMOHCT PaIlHH YMEHH S 0000IaTh MaTepHall U JIENIaTh BEIBOJIBL.

JIts TIOATOTOBKH K JAaHHOMY OI[EHOYHOMY MEPOITPHSATHEO HeOOXOMMMO O3HAKOMHIBLCS C
KOHCITEKTOM JIEKI[HH, JOIIOHHTEILHOH JIHTEpaTypPOH H/HIM HH()OPMALIHOHHBEIMH HCTOYHHKaMH. Kak

IIPABHIIO, Y CIYACHTA4A €CIb BO3MOMKHOCTE UIA ITOAI'OTOBKH B TCHUCHHC G,I[HGﬁ'l[B}"X HEACIIL ITOCIIC

AOKYMEHT MNMOAMNMCAH

3NEKTPOHHOW MOANMUCHIO |
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HpH ITPOBCPKC 3addHITA, OLICHHBAROTCH.
- HAJIIYHE I‘J'[YﬁGIﬂD{ HCHUEPIIBIBAOIIIX 3HAHHIH 10 HB}*"I&EMGﬁ HpﬂﬁHEMﬂTHI{E;

- YMCHHE OPHCHTHPOBATECA B HH(l) OPMAIllTHOHHOM ITPOCTPAHCTBE,

- HCITIOJIIB30BdAHHE H YCBOCHHC OCHOBHOH H 3HAKOMCTBO C JOITOITHHTEILHOH J]IITEPE],T}"I)Gﬁ;
- I'PAaMOTHOC H JIOTHYCCKII CTpGﬁHGE H3JIOKCHHE MATCPHAJIA ITPH OTBETC,

- YMEHHE B ITOITHOH Mepe apryMEHTHPOBATh COOCTBEHHYIO TOUKY.

IIpuMep o1IeHOYHOr0 JIMCTA
OneHounsni JocT (OHO cTymenTa) 1o codecefoBaHHIO

TeMeI K pHTepHi OIleHKH Htoro
MN3m0XKeH YcBoeHHe ApryMeHTaIHa Hammue
MATepHATIA OCHOBHOH H cOOCTBEHHOIT ITPE3€HTAITHH
3HAKOMCTBO C TOUKH 3PEHIA
ITOTIONHITE IIb HOMH
JTHTepaTypoH
Tema 3
Tema 4
Tema 6
Tema 7
Tema 5
Tema 6
Tema 7

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Borpocsl K 3K3aMeHy

Y CTpoicTBO TpaHc(popMaTOpa, HazHaUeHHe KaTyIIeK H MarHHTOIIPOBO/IA.

[ IpHHIIHTT TeHCcTBHA TpaHCc(opMaTopa.

KoadduipeHt tpanchopmari KTp H KakHe BapHaHTHI paciyeTa ero CYIIECTBYIOT.
[ IpHHITHIT ITOCTOSHCTBA CYMMAPHOI'O MATHHTHOI O ITOTOKA DX,

KoadpuimeHT TpaHc(hOPMAIHH TOKOB.

[ [pHHITHIT ITOCTOSHCTBRA ITOITHOH MOIITHOCTH TPaHC(OpMaTopa.

B03MOKHBIe KOHCTPYKI[HH CHCTEM TPaHC(OpMAaIlHH TpeX(a3HbIX HAITPSKEHHI.
CHHYCOHJJaTbHBIH TOK B 0OMOTKe TpaHc(popMaTopa.

CHHyCcOHJalTbHasI ()OpMa BTOPHYHOT O HAITPSKEHIS TPex(asHOro TpaHCc(opMaTopa.

. HecunycongampHas (popMa BTOPHYHOIO HaITPsTKeHHS TpexdasHoro TpaHcdopMaTopa co

CXEMOI COeTHHeHHS 0OMOTOK Y/Y.
CHHYyCOHJalIbHas ()OpMa BTOPHYHOT'O HAIIPSKEHHS TPpeX(pasHOro TPaHC( opMaTOpa CO CXeMOH
COeJIMHEHHS 0OMOTOK Y/A.
['pahiKH MarHHTHOr O ITOTOKA H TOKa TpaHC(OopMaTopa IpH €TI0 BKITIOYEHHH.
CHII0BBIE TPaHC(HOPMaTOPEI
Y CTpOHCTBO H IIPHHIUII IeHCTBHS aBTOTPaHCc(OopMaTopa.
OTyns TpaHc(opMaTOpa H aBTOTpaHCc(OpMaTopa.
[IpenMyIniecTBa H HEJOCTATKH aBTOTPaHC(opMaTopa.
[TapamMeTpEl CBapOYHOr 0 TpaHC(hOpMaTOpa
Y CTPOICTBO H IIPHHIUII IeHCTBHS CBAPOYHOTO TpaHC(OpMaTOpa ¢ PeryIIHPOBOUYHBIM JIPOCCEE
1 MarHUTHBIM IIIYHTOM.
DNeKTPOMAarHUTHEIE SBJIEHHS HAOTIONAIOTCS B AMEKTPHYECKHX MAITTHHAX.
YCTPOHCTBO M Ha3HAYEHHE OTAENBHEIX 311eMeHTOB 11T,
[ Iprrage gericteus JIIT.
Y CTPOHCTBO M ITPHHIUIT IEHCTBHS YHHBEPCAIIBHOIO KOJUIEKTOPHOIO JBHIATEN.
[ Iprarmmn gerictersa I'lIT o BHA ypaBHEHHS 3IEKTPHYECKOIO COCTOSHHS €I'0 SKOPHOI IIEITH.
Ou3HKa mpeodpa3zoBaHU A SHEPIHH CTOPOHHHX MEXaHH3MOB, Bpamarolmx sxkops ['I1T, B
SHEPTHIO AEKTPHUYECKVIO.
Peaxiing skops y MIIT.
[ IpHHITHIT KOMITEHCAI[HH PEAKIIHI SKOPSI C IIOMOIIBIO JTOTIOIHHTEIbHBIX ITOIKOCOB.
Tpebopannsa K 0OMOTKE SKOPS H K YCTAHOBKE IIETOK.
[ IpHHITH BeIGOpa MecTa YCTaHOBKH INETOK B 11T .
[ IpHHITHIT CYMMHPOBAHN S CEKIMOHHBIX 3.1.C. B 00myro 3.4.¢. E I'IIT u riprHIim
COITIACOBAaHHOCTH HAITPaBJIEHHH 3.]1.C., 0O0pa3yEMBIX B IapaUIEIbHBIX BETBIX MEKIY IIETKAMIL
[ IpHHIIHIT CYMMHpPOBaHN S MeXaHHYECKIX CHII, IEHCTBYIOIIHX HA CTOPOHBI AKTHBHBIX CEKIIHH B
HIIT.
[ IpHHITHn BeIOOpa MecTa YCTaHOBKH INETOK B 11T .
[ IpHHIIIT CyMMIPOBAHN S MEXaHHYECKIX CHII, IEHCTBYIOIX HA CTOPOHBI AKTHBHBIX CEKIMHH B
HIIT.
Kak kmaccudmmpyercsd I'ITT B 3aBHCHMOCTH OT crioco0a BO30YKIeHHS?
[IOSICHUTE BHEIIHHH BHJT XapaKTEPHCTHKH XOJIOCTOrO XOa.
[IOSICHHTE BHEINHHHA BH/JI BHEIIHEN XapaKTEePHCTHKI.
[IOSICHUTE BHEIIHHUH BH]T PETYIIHPOBOYHOH XaPaKTEPHCTHKH.
OOKYMEHT MOAMUCAH ApaUIETbHBIM BO30OYKIEHHEM.
FREKIPOHHOM LIGANMCBIQ [ ¢ mapamnebHBIM BO30YKIEHHEM.

[' cmocnemoBaTenbHBIM BO30YKICHHEM.
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Hazopute ycnosnsa BBefeHUs 11T mist paboThl mmapaielIbHO ¢ CEThI0 OECKOHEYHOH MOII[HOCTH
H C TeHepaTOpPOM COH3MePHMOH MOIITHOCTH.

Hasosurte yeimosusa HarpykeHus I'IIT, paborarorero Ha ceTh 6eCKOHEYHOH MOII[HOCTH H C
TeHepaTOpPOM COM3MEPHMOH MOIIHOCTH.

Kak peryinupyercs Bo30yxaeHHE ITapauiebHO padoraromux ['I1T, paborarongix Ha ceThb
OECKOHEYHOH MOIIHOCTH H C TEHEPATOPOM COH3MEPHMOH MOII[HOCTH?

"BHenrHIsa XapaKTepHCTHKA TpaHc(opMaTopa" H 4eM OoIpeenseTcs BRBIOOP MeTOJla ee pacyeTa.
CocTaBbTe YpaBHEHHS, OITHCHIBAIOINHE HarPYyKeHHBIH TpaHC(OpMaTop.

Y CI1OBHA IIPOBEIEHH S OIBITA XOJIOCTOr0 X0Aa M OIPEEIEMBIE II0 Pe3yIbTaTaM OITbITa
ITapaMeTPhl CXEMBI 3aMelIeHH TPaHCc(popMaTopa.

Y CIIOBHA IIPOBEIEHH A OIBITa KOPOTKOIO 3aMBIKaHHS H OITPEAEIISIEMBIE 10 pe3yiIbTaTaM OIhITa
ITapaMeTPhl CXEMBI 3aMelleHHI TPaHCcpopMaTopa.

CxeMa 3aMelleHHS TPaHC(OopMaTopa B PeKHME K.3.

CXeMBbI 3aMeIeHHs TpaHCc(OpMaTOpa H CMBICII H3MePEHHBIX CHTHAJIOB B OITBITE XOIIOCTOIO
XoJ1a.

CxXeMBI 3aMeIeHHS TpaHCc(OpMaTOpa H CMBICIT H3MepPEeHHBIX CHTHAIOB B OIBITE KOPOTKOIO
3aMBIKAHH 5.

. CXeMEI coeJHHEeHHSI 0OMOTOK Tpex(a3HOIro TpaHc(hOopMaTOpa H Tlie IIPHMEHSIOTCS

COOTBETCTBYIOIIHE TPaHC(OpMATOPHI?

ITosicHHTE cxeMy TpeX(da3Horo TpaHchopMaTopa ¢ rpyImioH 0.

[TosicHuTEe cXeMy TpexdazHoro TpaHcpopMaTopa ¢ rpyrmioi 11.

CxXeMa BKIIIFOUeHHS TpaHc(popMaTopa HalpskeHHS. KakHe ITOrpeIlHOCTH CYINECTBYIOT H KaK HX
MHHUMH3HPOBATh?

(CxXeMma BKIIIOYEHHS TpaHCcpopMaTopa ToKa. Kakme IorpemoCcTH CYIECTBYIOT H KaK HX
MHIHUMH3HPOBATH?

CriocoOr!I rmycka JIII'T M KaKOBBI KpHTEPHH KauecTBa IpoIiecca ITYCKa.

Crioco0 mpsmvoro mmycka JAIIT. B yuem ero HegoCcTaTkH.

Crioco0 peocrarHoro mycka JIII'T. B yueM ero ;octomHCTBa H HEJOCTATKH.

Crioco0 mmycka J{IIT ¢ peryimpyeMbIM SIKOPHBIM HalpsDKEHHEM. B UeM ero JOCTOHHCTBA H
HEJIOCTATKH.

Crioco0rnI yacTOTHI BpateHHus 11T 1 KaKOBBI KpHTEPHH KaueCTBa IIPOoIlecca PErYIHPOBAHH AL
Crioco0 peocTaTHOroO PeryiMpoBaHns 4acToThl BpameHus JIIT. B ueM ero JocToOHHCTBA H
HEJIOCTATKH.

Cr1oco0 SKOPHOI0 PeryIHpoBaHH A YacTOTHI BparneHusa J[IIT. B yem ero mocToHHCTBA H
HEJIOCTaTKH.

Cr1oco0 ITOIEBOro PeryiIIHpOBaHHs YacToThI BpateHus J[IIT. B 4yeM ero JocromHCcTBa H
HEJIOCTATKH.

Crioco0rnI yacTOTHI BpareHHs 11T 1 KaKoBBI KpHTEPHH KaueCTBa IPOolecca TOPMOKEHIS.
Crioco® TopmoxeHns JIIT mpoTHBOBKIIOUEHHEM H KaKHe HMeeT XapaKTePHCTHKH
3(pPpeKTHBHOCTH.

Cnoco0 guHamideckoro TopmokeHHs J[IIT 1 kakue nmeeT XapaKTepHCTHKH 3()( eKTHBHOCTH.
BEIYHCIIEHH I H ITOCTPOEHH S, TIO3BOJISIOIIE HAHTH BEKTOP.

BEIYHCIIEHH A M ITOCTPOEHH S, TIO3BOISIOIE HAHTH BEKTOP.

[IprBeHTE BRIBO (POPMYIIBL BHEIIHEH XapaKTePHCTHKH TpaHC(opMaTopa.

PacyeT MpHHYKIeHHOI 1ITp H CBOOOIHOI 1CB COCTABISIIONINX TOKA K.3.

. KaxoBBI OlleHKH 3HAaUeHH YCTAHOBHBIIICI'OCH TOK4 K.3. H HEM OH OIIACCH IJIA TpﬂHC(l)ﬂpMﬂTﬂpﬂ?
72.

KaKoBEHI OLIEHKH 3HAYEeHHT YI4APHOI'O TOK4A K.3. H HEM OH OITACCH JJIA TpElHG(l) OPpMATOpa H

—_— e e e e e e e )

|JOKYMEHT NOAMNWUCAH
INEKTPOHHOW MOAMnChLIO MaTOpa ITPH €I'0 BKJIIFOYCHIH, COCTABBTC IO CXEME
Ceptudhmkar:, 1 12000002A633E30113AD425EBS0002000002A6 [IPaBOMEPHOCTH HCIIONB30BAHIA B pacyeTax
Bnapeneu: LWebayxoea TateAHa AnekcaHapoBHa )
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PacueT cxembl 3aMeIeHIS AL TpeX(azHOr o TpaHc(popMaTopa, paboTarOIIEr O Ha
CHMMETPHYHYIO HarPY3KY.

PacueT cxeMbl 3aMeIleHHs I TpeX(azHOoro TpaHc(popMaTopa, paboTaromero Ha
HECHMMETPHYHYIO HAI'PY3KY.

BEIBOJI YpaBHEHH S ANIEKTPHYECKOIO COCTOSHH S SKOpHOM 1ierm J{IIT.

YpaBHeHHE KOMMYTAI[HN M HAaIUTe €ro PELIeHIS A1 CiIyyas HAcaIbHOH IIPSMOJIMHEHHOI
KOMMYTAI[HH.

MeToabl YCTpaHEHH I IIPHYHH MEXaHHYECKOI0 H 3IIeKTPOMArHHTHOTO HCKPEHHA IETOK.
CocTaBbTE YPaBHEHHS IIeITH OOMOTKH BO3OYKICHHS H SIKOPSL

Bemseaure BeipaxeHusa OMX u MX J1IT.

[IpmBemaute BeipaxeHna SMX u MX B o0I1eM BHJIE.

[IpuBemuTe BEIpakeHHsI DM X 1 MX 1 IMHEHHOr 0 y4acTKa KPHBOH HaMarHHYHBAHHS CTalIH
MarHHTOITPOBOJIA.

IIpuBemrTe BEIpakeHHsI DM X 1 M X i1 HaCBIIIIEHHOTI'O YYacTKa KPHBOH HaMarHHYHBAHH S
CTaJIH MarHHUTOITPOBOJA.

[losscHuTE crmoco® pekviiepaTHBHOro TopMoxeHus J[1IT 1 Kakie nMeeT XapaKTepHCTHKH
3(p(peKTHBHOCTH.

Pacuer Toka KoporKoro 3aMeIKaHusS 1111 I'IIT ¢ He3aBHCHMBIM BO30YKIEHHEM.

PacueT ToKa KOpOTKOro 3aMbeIKaHH A i1 ' 11T ¢ mapauie ibHBEIM BO30YKIEHHEM.

COCTaBHTH SHEPreTHYECKYIO JHArpaMMy H () OopMyITy K.ILJ.

Pacuer OMX n M X ABHraTess Ha IIepeMEHHOM TOKE.

YCTPOHCTBO M IIPHHIUIT IEHCTBHS aCHHXPOHHOI O JIBHTATEI.

Y CTPORCTBO H ITPHHIUII JeHCTBHS HHAYKITHOHHOI'O PErYIISITOpa Tpex(a3HOoro HalpsoKeHH.
BIJIBI MEXaHHYECKHX H 3TIEKTPHUYECKHX YaCTOT BPaIlleHH S

DHepreTHueckas guarpamma Al

[IpuBeacHIE pOTOpa K CTaTOPY ITO YaCTOTE.

[IpuBeaeHIEe poTOpa K CTaTOPY 10 3.J.C. H BHJI TIOJIHOH CXEMBI 3aMeIleHus Al
DIeKTpoMeXaHHYeCKas H MeEXaHHYeCKasd XapakTepUCTHKH AJ].

KpHTHUYECKOE CKONBKEHHE H MOMEHT Yepes ImapaMeTphl 0OOMOTOK AJ].

KpHUTHUYECKIIT MOMEHT Yepes KaTalOKHbIE JaHHEBIE AJl.

YcToHuHBOCTE padoTh "B MajioM” Ha padoueM yyactke MX AJ].

HeycromuueocTh paboThl "B MaltoM" Ha pa3sroHHOM yuacTke MX AJ].

100. YcronuusocTts paboTel A/ "B GobIIoM".

101.

YCTPOHCTBO H 0OCOOEHHOCTH paboThl AJ] ¢ ABYXKIIETOYHBIM POTOPOM.

102. IIporieccel BEITECHEHHS TOKA B IBYXKIETOUYHOM A /] OT IMycKa J0 BRIXOAa Ha pabouyro

XAdPAKTCPHCTHKY YCTAHOBHBIIICI OCS PCiKIMaA.

103. YCcTpOHCTBO H IIPHHIHIT JeHCTBHS IITyOOKOImasHoro A/J.
104. 3aKOHEBI PErYIIMPOBAHHS CKOPOCTH A peal3yIOTCS ITPH YaCTOTHOM VYIIPaBIIEHHH.
105.  AJl ¢ ¢ha3HBIM pOTOPOM H KaKOBa 00JIaCTh €ro IIpHMEHEHH.
106. Ilapamerpel MX u OMX 1pH BKIIFOUEHHH B I[EIF POTOPA JTOIIOIHHUTEIIBHEIX
COITPOTHBJIEHHH.
107. Pexmm pasroHa AJ] ¢ (pa3HBEIM POTOPOM.
108.  IIpuHIEII H3MEHEHHS YHCIIA I1ap IIOIFOCOB B IIOIOCOIEPEKTOYaeMoM A J].
109. IIpuHIEII IIpeCTARIEHNS ITYIIBCHPYIOIIET O MAar HHTHOT'O IO OOMOTKH B BHJIE JIBYX
BCTPEYHO BPAIAOIIIXCS MAarHUTHBIX ITOJIEH ITOCTOSIHHON aMIUIHTVIBI.
110. Ocob6ennoctn MX ogHo(azHoro ogHo00OMOTOYHOr0 AJl H croco0 ero Imycka.
I111.  YcTpoHCTBO M IIPHHIHIT JeHCTBHS GﬂHGd}ﬂBHGm IBYX00OMOTOYHOro AJl.
H2—YcTp hﬁk}ﬁﬁl:l—T—ﬁﬁﬁﬁﬁC_Jﬂﬁ_T_ STTITT OTTTTTTTHHOIO TeHepaTopa.
ANEKTPOHHOWM NOAMMUCHLIO M VPaBHEHHEM 3JIEKTPHYECKOTO COCTOSHUS OH
CepTudmkar: . 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

Webayxoea TatesaHa AnekcaHapoBHa
4 i rapHKa ee.

[encreutenex: ¢ 20.08.2021 no-20.08.2022 BH]J I‘patl)H]E{a ge.



116. Harpy3ouHas XxapaKTepHCTHKA H I'padHK ee.
117. BHeHuri BHI BHEIHIX XapaKTepHCTHK CI'.
118. BHelmHmi BHA PeryIHPOBOYHBIX XapaKTepHCTHK CI'.
119.  VYrom Harpysku CI' o MOsSICHHUTE, TIOYEMY YTOII MEKIY MArHHTHBIMH ITOTOKAMH OOMOTKH
BO30YKIEHHS H OOMOTKH CTAaTOpa TOXKE PaBeH YIIIY HarpYy3KH.
120. BrIBOJ VITIOBBIX XapaKTEPHCTHK MOIITHOCTH H MOMEHTA HeSIBHOIOMCHOro CI.
121.  IlpuHIREOI perympoBaHHs PeaKTHBHOH MOIITHOCTH CI', paboTaroero napaiielbHO ¢
CETBIO.
122. IIpHHIMII peryiMpoBaHHsI aKTHBHOH MOIITHOCTH CI', paGoTaroIlero mmapamwlelIbHO € CETBIO.
123. Crpykryparpajguka k.3. CI'.
124, MexaHmueckue XapakTepucTHku CJ1
125.  YCcTpOHCTBO M IIPHHIHIT JEHCTBHS CHHXPOHHOI'O KOMIIEHCAT Opa.
126. YCTpPOHCTBO H IIPHHIHII JeHCTBHS CHHXPOHHO-PEAKTHBHOI'O JIBHTaTEN s
127. Cnoco0 (popMHPOBaHHS JUCKPETHO BPAIarOINEr0CsI MArHHTHOIO TTIOMIS CTaTopa.
128. YCTPONCTBO M IIPHHIIHIL AEHCTBHS CHHXPOHHBIX MHKPOMAIIIHH C ITOCTOSHHBIMI MarHHTaMH.
129. MX gBuratens ¢ mocTOSHHBIMH Mar HHTaMH.
130. YCinoBHA MOTYYEHHS BPAIarOIerOCsa MarHUTHOL'O ITOMIS CTaTopa.
131. BrIBOA CyMMapHOI'O MarHHTHOTO ITOJIS cTaTOpa B (DYHKI[HH JTHHEHHOH KOOPAHHATHI Kpyra
cTaTopa H BPEMEHH.
132, (Cxema VKIaIKH B ITa3bl OMHOCIIOMHOH ITPOCTOH H pacIIpeelIeHHOH 0OMOTOK cTtaTopa A/l
133. (Cxema VKIaIKH B ITa3bl KOHIEHTPHYECKOH H ITallIOHHON 0OMOTOK. HazoBuTe MX
JIOCTOMHCTBA U HEJOCTATKH.
134. IlpuBemeHHe IMOMHOH CXEMBI 3aMellleHHI A/l K YITPOIIEHHOH.
135. (Cxema YKIaIKH B ITa3bl CEKIHH ITOIOCHOH KaTVIIIKH B JBa CIIO.
136. Crioco0 rpssmMoro rmycka All.
137. Crocob peakTopHoro mycka AJl.
138. Crioco6 aBToTpaHCc(pOpMaTOPHOTo Imycka AJl.
139. Crocob nmycka AJ] ITyTeM INepeKIrOYeHH S CXEMBI COSHHEHHS €I'0 CTaTOPHBIX OOMOTOK.
140. Cmocob yacTtorHOro mmycka A/J.
141. Criocol peryimHpoBaHue 4acToThl AJl H3MEHEHHEM HAIIPSDKEHHEM ITHT aHS.
142.  Cnoco0 peryimupoBaHHe 4acTOTHL A Jl H3MeHEHHEM YaCTOTHI HAITPSDKEHH S TIHTaHH .
143. Cnocol peryimupoaHue 4acTOThl AJl OMHOBPEMEHHBIM H3MEHEHHEM YPOBHS HAIIPSKEHH S
ITHTAHU S H €0 YaCTOTHI.
144. Cnoco0 peryiupoBaHHS YacTOTHI BpameHHs A /] ¢ TIOMOIIBIO JOOaBOYHBIX COIIPOTHRIIEHHI
B I[EITH POTOpAa.
145. Cxema nu MX pexuma TOpMOKEHHSI A /] IIPOTHBOBKIIFOYEHHEM.
146. Cxeman MX pexima JTHHAMHYECKOI O TOPMOKEHHS Al
147. Cxema u MX pexHMa peKyIIepaTHBHOI'O TOPMOKeHH I A J] IIpH CITYCKe I'pysa.
148. Cxema u MX pexumMa peKyIiepaTHBHOI'O TOPMOKeHH S AJ] ITpH ITOHMKEHHH YaCTOTEI
ITHTAOIIETO HATIPSKEHH S
149. YCnoBHA CYINECTBOBAHIS YCTAaHOBHBIIIETOCS peknMa padoTsl J[I'A.
150.  YciamoBHA CYIECTBOBAHH S YCTOHUYHBOIO YCTAHOBHBINETOC pekuMa padorsl 1A,
151. Cnocob TouHoN CHHXpOHH3amu 1A
152.  Croco0b rpydon cuHxpoHu3aIipm 1A
153. Crocob camocHHXpoHH3aIrmu JJI'A.
154.  YIpoleHHBIe YPaBHEHH S SBHOIIOIFOCHOI'O H HESBHOITOIMFOCHOTO CI'.
155. llocTpoeHne Ay pacueTa BHEIHER Xﬂpﬂl{'I‘EpHGTHK[I IIPH AKTHBHOH Harpys3Ke.
156—to __ﬁﬁ@_ﬁéﬁfﬁﬁﬁﬁﬁéﬁ-l_T_“—_"" TATTTTEPHCTHKH IIPH aKTHBHO-HHIYKTHBHOH HAarpPy3Ke.
ANEKTPOHHOW NOAMMCHLIO "€PHCTHKH ITPH AKTHBHO-EMKOCTHOH Harpy3Ke.
CepTudmiar:  12000002A633E3D113AD425FB50002000002A6 f XapaKTepHCTHKH TIPH aKTHBHOIT HarPy3Ke.
Bnapeneu: Webayxopa TateAHa AnekcaHgpoBHa L »
[ XapaKTEPHCTHKH ITPH aKTHBHO-HHIYKTHBHOH

Nencreutened: ¢ 20.08.2021 no 20.08.2022



160. Cxema cTaTHYECKOr O BO3OYAUTEIL H OXapaKTEPHU3YHTE €0 JOCTOMHCTBA M HEJOCTATKH.

161. Cxema 31IeKTpOMAIIIHHOIO BO30OYIUTENS H OXapaKTEPHU3VITE €r0 JOCTOHMHCTBA H
HEJIOCTATKH.

162. (CxXema 3JIEKTpPOMAIIIMHHOIO MHOTOOOMOTOYHOI'O BO3OYIHUTENS H OXapaKTepH3YHTE €ro
JIOCTOMHCTBA U HEJOCTATKH.

163. C(Cxema OGeCHIETOYHOI0 BO3OYIMTEIS H OXapaKTEPH3YHTE €0 JOCTOMHCTBA H HEJOCTATKH.

164. Cxema mmycka CJ/I, HX TOCTOMHCTBA H HEJOCTATKH.

165. Cnoco0 ucrons3oBaHia 00MOTOK C /] 110 Ha3HAYEHHIO.

166. Pacuer-000CHOBaHHE pa3sMEPOB CEKIIMH, IIOIFOCHOH KATYIIKH H IIPaBHIIa VKIAIKH €€ B I1a35l
craTopa.

167. Pacuer DM X 110 VIIPOIIIEHHON CXeMe 3aMeIeHHs AJl.

168. Pacuer MX 1o yIpoIeHHoH cxeMe 3amereHns AJl.

169. BrIunclieHH S HHTEHCHBHOCTH ITOJIEH KOHTYPOB ITOIFOCHBIX KaTYINEK H BEIUHCIIEHH
TTOITHOT O ITON S KATVIIKH.

170. YpaBHeHHS 3aTOPMOKEHHOro AJl IpH pasoMKHYTOM H 3aMKHYTOM POTOpPE

171. PacueTr COpOTHBIIEHHS CTaTOPa H BXOIHBIE COMMPOTHBIIEHNS Al

172.  YpaBHEHHE IIPOBOINMOCTEH IIEITH POTOPA, BEIPaKeHHOE YEPE3 COIPOTHBIIEHHS KIIETOK IS
HOMHHAJIPHOI' O H ITYCKOBOT'O Pe’KHMa.

173. Pacuer DM X u MX aByxkinerouHoro AJl.

174. BekropHas guarpaMma IpH aKTHBHOH Harpyske CI.

175. BekropHas guarpaMma IIpH HHIVKTHBHOH Harpyske CI .

176. BexrtopHasg guarpamMma IIpH eMKOCTHOH Harpyske CI.

177. BekropHas guarpamMma ITpH aKTHBHO-HHIYKTHBHOH Harpyske CI.

178. BekropHas auarpamMma ITpH aKTHBHO-€MKOCTHOH Harpyske CI'.

1. Kpurepun oleHHBAHH S KOMITETeHIITHH

OIleHKa «XOPOIIIOY BBRICTABISIETCS CTYAEHTY, €CIIH IIPH IIPOBeAcHHH co0eceI0BaHHS
CTYJEHT IT0Ka3aJl HAJIMYHE JOCTAaTOYHBIX 3HAHHH I10 H3y4aeMOH ITpoOiIeMaTHKE, YMEHHE
OPHEHTHPOBATHCS B HH(POPMAI[HOHHOM ITPOCTPAHCTBE, HCIIOIb30BaHHE H YCBOEHHE OCHOBHOM H
3HAKOMCTBO C JOIIOTHHUTEIRHOM JIMTEPaT yPOH, ITPAMOTHOE H3JI0KEHHE MaTepHalla IPH OTBETE,
TIOIBITKH aPI'YMEHTHPOBATE COOCTBEHHYIO TOUKY, HAIIMYHE IIPEe3eHTal[HH.
OlLIEHKA «YIOBIETBOPHTEIIFHOY» BERICTABISETCS CTYAEHTY, €CIIH IIPH IIPOBEAEHHH cOOeceJOBAHH
CTYJIEHT IT0Ka3aJl HAJIMYKME ITOBEPXHOCTHRIX 3HAHHI 110 H3YYaeMOH ITpo0IeMaTHKE, YMEHHE
OPHEHTHPOBATHCS B HH()OPMAI[HOHHOM ITPOCTPAHCTBE, HCITOJIb30BaHHE H YCBOeHHE OCHOBHOH
THTePaTypPoOH, IPaMOTHOE H3IOKEHHE MaTepHalla IIPH OTBETE C OTASIIBHBIMH HeJJoUeTaMH H
OIMOKaMH, OTCYTCTBHE YMEHHS B IIOITHOH MEPE aprYMEHTHPOBAThL COOCTBEHHYIO TOUKY.
OlLIEHKa «HEYIOBIETBOPHTEIIFHOY» BRICTABIISIETCS CTYAEHTY, €CIIH IIPH IIPOBEAEHHH cOOeceJOBAHH A
CTYJIEHT IT0Ka3aJI OTCYTCTBHE 3HAHHH 110 H3y4YaeMOH ITPoOJIEMATHKE, HEYMEHHE OPHEHTHPOBATHLCS B
HH(pOpMAaIlHOHHOM ITPOCTPAaHCTBE, IIOBEPXHOCTHOE YCBOSHHE OCHOBHOH IHTEPaTYPhI, OTCYTCTBHE
YMEHHS B IIOJTHOH MEPE apryMEHTHPOBATh COOCTBEHHVIO TOUKY.

2. Onucanne MKAaJbI OLeHHBAHUA
[TpoMexyTouHas aTTecTallid B (popMe AK3aMeHa ITpelyCMAaTPHBAET IIPOBeIcHHE
00sr3aTEeNIbHOH 3K3aMEHAIIHOHHOH ITpoLeAYPHEI H olleHHBaeTcs 40 Gammami 13 100. B cirydyae ecitn
PENTHHI OBBIH 04Ul CTYAEHTA I10 JHCIHIUIHHE IT0 HTOraM CeMeCTpa paBeH 00, TO IIporpaMMon
aBTOMaTHYECKH nobariseTcs 32 MpeMHAIBHBIX Oallia H BRICTABISETCS OLIEHKA «OTJIHUHO).
nﬂ.wMEHT I'ID,D,]'IHCAH CHHBACTCA pEtHTHI{[‘GELMI OarUIaMH B JHAaITa30HE

ANEKTPOHHOW MOANMUCHIO YAIUIOB CYHUTAETCS HEYIOBIETBOPHTEIBHOM.
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 )
0a/L1a SK3aMeHa 5-0a/LThHOIl CHCTeMe

Bnageneu: Lebayxoea TatbaHa AnekcaHapoBHa
OneHka mo 5-0a//IbHOM CHCTEME

Nencrentened: ¢ 20.08.2021 no 20.08.2022



35-40 OTIHYHO
28—-34 XOPpOI1I0
20-27 Y IOBIIETBOPHTEIILHO

3. Meromuueckne MaTepHAJIbI, ONpeJe/IIole MpoieaypPhl OIeHHBAHNSA 3HAHMH, YMEHHMII,
HABBLIKOB H (IJIH) ONBITA AT eJIbHOCTH, XAPAKTEPH3YIOIHX 3TANbI (JOPMHPOBAHMA KOMIIET €HITHI
[ IprMep:

[ Iporeaypa IpoBeaeHI SK3aMeHa OCYILECTRIISIETCS B COOTBETCTBHH € [ [OMOKeHHEM O ITPOBEIEHHH
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH H ITPOMEKYT OUHOH aTTeCTalH 00yYaroIIXCcs I10 00pa30Bar elIbHBIM
ITpOrpaMMAaM BEICIIIETO 00pa30BaHHs — IIporpaMMaM OaKalaBpHaTa, IporpaMMaM CIIEI[HATINTETA,
IpOrpaMMAaM MarucTparypel - B CKDY.
B sK3aMeHaI[HOHHBIN OHJIET BKIIFOYAROTCS2 TEOPETHYECKHX BOIIpoca M 1 IpakTHyecKas 3aj1aya.
JI1S1 TTOAT OT OBKH 110 OHIIETY OTBOAMTCS 30 MHH.
[ Ipi ITOATOT OBKE K OTBETY CTYACHTY IPEAOCTABIISIET CSA ITPABO ITOIB30BAHIS KallbKYILITOPOM,
CIIPaBOYHBIMH MaTepHaTaMIL.
[ Ipu mmpoBepKe IMpaKTHYeCKOr O 3aJaHIsY/3a,Ja4H, OL[eHHBAOT CSI ITOCTIEAOBAT eJIbHOCTh H PAIHOHAIIbHOCTh
BBITOITHEHHS, TOUHOCTE PacYET OB
IIpuMep oLeHOYHOT 0 JIHCTA
BEITIOIMHEHHE 3a1auH 10 3K3aMEHY

KPHTEPI]II OIlleHKa
CBOEBPEMEHHOE BHITOTTHEHHE PAOOTHI
000CHOBaHHE BRIOPAaHHON METOAHKH pacyeTa
TIOCTIEIOBAT EIIbHOCTh BEITONHEHIS PaOOTHI
TOYHOCTh PACUETOB
HAJIYHE BEIBOJOB
OOOCHOBAHHOCTE BBIBOJIOB
Hroro

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



