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[Macnopt poHa2 OLIEHOYHBIX CPEACTB
no aucuuimae (Moayio) b1.B.08 Penelinas 3amura 1 aBTOMaTHKa

Kon
N Koutponupyemsie pazens KOHTPOJIUPYEMOM HaunmeHnoBanue o1ieHOYHOTO
o
(Tembr) KOMIIETEHIUH (WU cpeacTsa
€€ 4acTu)
1 | O6mue nousarus o peneitnoit | YK-1, I[IK-1, TIK-2, | Dx3amen

3allUTe

I1K-3.

2 | IIpuHUMIIBI HOCTPOCHHUS U3- VK-1, IIK-1, ITIK-2, | Dk3aMeH, NpaKTUYECKUE 3aHATHS
MepUTeNbHBIX U Jorndeckux | [1K-3.
WU3MEPUTENbHBIX U JIOTHYe-
CKMX OpraHOB pEJIECHHOM 3a-
IIUATHI

3 | Dnementsl yctpoiicTs peneit- | YK-1, IIK-1, TIK-2, | Dx3ameH, npakTHYEeCKUE 3aHSTHS,
HOM 3alUThl U aBTOMAaTHKHU [1K-3. 1abopaTopHbIE PaOOTHI

4 | 3amura u aBromatuka nuauid | YK-1, I[IK-1, [IK-2, | Dk3aMeH, mpakTUuecKue 3aHsATUs,
ANIEKTpoNepeaun I1K-3. nabopaTopHbIe PabOTHI

5 | 3amuTa ¥ aBTOMAaTHKa 3JIe- VK-1, IIK-1, T1IK-2, | Dk3ameH, NpakTUYECKUE 3aHATHUS,

MEHTOB CTaHIIMM, ITOICTaH-
U ¥ OTpeOuTENeH dIIeK-
TPOSHEPIUU

I1K-3.

nabopaTopHbIe PabOTHI

* Haumenosanue memol (pazoena) yKaswl6aemecs 6 COOMeemcemeuu ¢ paboyeti npo2pammor
OUCYUNTUHBL.




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(bez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB
Pabota na na6oparopHom 3austuu o nucuumuinae b1.B.08 Peneitnas 3amura u aBromaTuka
Tembl J1a00PATOPHBIX 3AHATHIA:
1. Hccnenosanue cxeM BKIIOUEHHs BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB TOKA.
2. HcnblTanue MaKCUMaJIbHON TOKOBOM 3aIIUTHI ¢ IPMMEHEHUEM HHIYKIIMOHHOTO

TOKOBOI'O pelic

Onucague JJadoopaTopHoii padoTnl Nel

Lenb paboThI — 03HAKOMUTBCS CO CXEMaMHU COSIMHEHUI BTOPUYHBIX 0OMOTOK
TpaHc(hOpMATOPOB TOKA M TOKOBBIX pejie; coOpaTh CXeMbl COETUHEHUH BTOPUYHBIX OOMOTOK
TpaHCOPMATOPOB TOKA M TOKOBBIX IPUOOPOB; MPOBECTH IKCIEPUMEHTHI IO ONPEIECICHUIO
TOKOpACIIPEICIEHUS B pa3IMYHBIX CXEMaX; pacCUMTaTh KO3 (OUIUEHTHI CXeM; TOCTPOUTh
BEKTOPHBIE IAarpaMMbl TOKOB B IEPBUYHBIX U BTOPUYHBIX LEMAX.

[Tosicuenust k padote

[Iuranue nenen peseHOMN 3alUTHI OCYIIECTBIIETCS 110 TUIIOBBIM CXEMaM COEIUHEHUI
TpaHchopMaTopoB Toka 1 00MOTOK pede. [loBenenne u paboTa pene B KaKI0H U3 STHX CXeM
3aBUCST OT XapaKTepa paclpeAeeHUsl TOKOB BO BTOPUYHBIX LEMAX PEJICHHOM 3aIlUThI B
HOpPMAaJIbHBIX U aBAPUIHBIX peKUMaXx.

B nannoit nabopaTtopHoil paboTe UCoNb3yl0TCs TpU TpaHchopmaTopa Toka,
BKJTIOYECHHBIC B (ha3bl 3amumaemMoii cetu. CyIecTByeT BO3SMOKXHOCTh MEHSITh TapaMeTpPhl CETH U
yCTpauBaTh B HEH pa3IN4HbIE KOPOTKUE 3aMbIKaHUS.

C nmomouipIo cneuaabHOM MPOrpaMMbl Ha KOMITBIOTEPE BUPTYaIbHO COOMPAIOTCS
BTOPUYHBIE OOMOTKH TPAaHC(OPMATOPOB TOKA B Pa3IUYHbIC TUIIOBBIE CXEMBI U B PEATbHOM
BpPEMEHU HAOIOIaeTCS PacIpeielieHIe TOKOB B CXeMaX, a TAKXKe OCIIMIUIOTPAMMBI U BEKTOPHBIE
JyarpaMMsl 9TUX TOKOB. CXeMbl COeIMHEHUH NpuBeieHsl Ha puc.3.1 u puc.3.2.

AxTuBHas Harpy3ka A4 dyepe3 TpeXIOoIIOCHBIH BhIKITIoUaTesb Al, 610k A2 onHO(a3HBIX
TpaHc(hOpMaATOPOB U Yepe3 MOJIEIb JIMHUY 3JIeKTporepenaun A3 noaKioueHa K TpexpazHomy
ucrounuky nutanus G1. Tpancdopmaropsl Toka 6110ka AS H3MEPUTETHHBIX TPAHCHOPMATOPOB
TOKa U HaNpsDKEHUS BKIIOUEHBI Ha TOKH (pa3 akTuBHON Harpy3ku A4. OnuH u3
TpaHchopMaTOpOB HAMIPSKEHUs 0JI0Ka AS BKIIIOYEH Ha MeX1y(a3HOE HAMPSHIKEHUE CETH,
UCIIOJIb3YEMOE KaK OIOPHOE MPHU IOCTPOEHUHU BEKTOPHBIX AUATrPaMM.
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Puc.1 Dnexrpuueckas cxema COeIMHEHU
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Puc. 2 Dnextpuyeckas cxema COeAMHEHUH (MPOAOTKEHHE)

BropuuHnsie curHaisl ¢ TpaHC(HOPMATOPOB TOKA M HATIPSHKCHHS 0JI0KAa AS MOIKIIOYECHBI K
AHAJIOTOBBIM BXOJIaM KOHHEKTOpa A6, KOTOPBIN B CBOIO OY€pEIh COCTMHEH THOKUM JIEHTOYHBIM
nueiidom ¢ rmiaroit BBoaa/BeiBosa PCI6024E nepconanbHoro kommnsiotepa A7.

[Topsimok BeITIOTHEHUS PAOOTHI

[IpoBepuTh, UTO YCTPOICTBA, UCTIOIB3YEMbIE B SKCIIEPUMEHTE, OTKIIIOUEHBI OT CETH

anekTponutanua. Coeauuuthb rue3na « TK» ncrounuka G1. CoemuHUTh THE3/1A 3aIIUTHOTO

3a3emsieHua " " yCTpOWCTB, UCIIOJIB3YEMBIX B 3KCIIEpUMEHTE, ¢ THE310M «PE» nucrounuka Gl.
CoenuHuTh amnmapaTypy B COOTBETCTBUU C DJIEKTPUUECKONU CXEMOM COSTMHEHUH.
CMopaenupoBath peskuM pabOTHI CETH — HATIPUMED, AJISL CETH C 3a3€MIICHHOW HEUTPAIbIO
coequnante Touku K1 n K2.

CMopaenupoBaTh «KOPOTKOE 3aMbIKaHHE» (4epe3 TOKOOTPAaHUYUBAIOIINE CONTPOTUBICHUS
Harpy3ku A4) — Harpumep, AByx¢asznoe Ha 3emirto pa3 A u C, i gero coeauante Touku K3,
K5 u K6 mexmy co0oii.

[Tepekirouarens pexxuma pabOThI TPEXIIOIIOCHOTO BhIKItouaTesss Al yCcTaHOBUTD B
nonoxenue «PYYH.». HomuHansHble HanpspkeHUs: 0OMOTOK TpaHchopMaTopoB Ooka A2



BBICTABUTH paBHBIMU, Hanipumep, 230/230 B. [Tapametps! muHuM 31ekrporepenadn A3
MEPEKIIIOYaTeNSIMA YCTAaHOBUTD, Hampumep, cienytommmu: R = 150 Om, L/R1=1,2/32 T'n/Om,
C1=C2=0,15 mx®. BriOpaTb MOIIHOCTb aKTUBHON Harpy3ku A4, nanpumep 40% ot 50 Bt Bo
BCeX Tpex (pazax.

Bxmtounts ncrounnk G1. O HamW4YuM HAPsHKEHUH Ha €T0 BBIXOE TODKHBI
CUTHAJIN3UPOBATh CBETALIMECS JJaMIouku. Brmounts Beikimouatens « CEThy BoikmouaTens Al.

[IpuBecTu B paboyee cOCTOSIHUE EPCOHANIBHBIN KOoMITbIOTEp A7, BoinuTe B
COOTBETCTBYIOIIUI KaTajor U 3alyCTUTE NPUKIIAAHYI0 porpammy « TpanchopmaTopbl
ToKa.exe». [l Hayasa cOopa JaHHBIX Ha)KaTh Ha BUPTyalIbHYI0 KHONKY «Ilyck». BkitounTh
BhIKJItOUaTenb Al. Ha skpaHe KoMIbroTepa 0ToOpa3sTCs BEKTOPHBIE TUarpaMMbl TOKOB
TpaHCc(OPMATOPOB U TOKOB B BUPTYAJIbHBIX PEJIE, a TAKKE CUMMETPUYHBIE COCTABIISIFOIINE TOKOB
TpaHc(hOpMaTOpPOB.

Ha BupTyanpHOil cxeme coeqMHEeHUI TpaHC(HOPMATOPOB TOKA U peJIe TOSBATCS
JIeCcTBYIOIME 3HAUEHHsI TOKOB B PAa3JIMYHBIX ee yacTsaX. [IpaBee 3Toi cxeMbl MOKHO HAOIIOAATh
OCLIMJUIOrPaMMBbl TOKOB B 0OMOTKaX TpaHC(hOopMaTopoB.

Br10upath 3aaHHy0 IPENoOAaBaTeIeM CXeMy COEJMHEHUH TpaHCc(hOpMaTOPOB TOKA U3
PacKpBIBAIOIIErOCs CIIMCKA HA SKpaHe KOMIBIOTEpa, U3MEHSTh NapaMeTphbl aKTUBHOM Harpy3Ku
A4, Buz 3aMbIKaHMs W/WIIN PEXKUM 3a3eMJICHUS HEHTpaliu U HabII0AaTh MOy Yaroluecs
BEKTOPHbIE IMarpaMMbl. 3HAYE€HUS TOKOB U UX (a3 B paccMaTpUBaeMON CXEME 3aHECTH B
COOTBETCTBYIOILYIO TaOIUILY.

1o 3aBepIeHNH BBITIOTHEHUS paOOTHI OTKIIOUNTH BhIKITIOYaTenb Al u ucrounuk Gl.

Tabnuua 1 XapakrepucTika TOKOpacnpeaeaeHus

HasBanue cxembl

ITokazanus [TepBuunsbIe nenu BTopuunsie nenu
npubopoB TOK, A/(haza, rpan TOK, A/(haza, rpan

Bun K3 1a Is Ic To Ia Ib Ic Io

Tpexdaznoe

JByxda3H.
(AB)

JByxda3H.
(AC)

OnnodasH.
(A0)

OnnodaszH.
(BO)

JIByxda3Hoe Ha
semutio (ABO)

KonTposbHbie BOIpOCHI

1 .JlocToMHCTBA U HEAOCTATKU CXEM, IPUMEHSIEMBIX B 1a00paTopHOi paboTe.

2. Kak ompenensercst Ko3pUIUESHT CXEMBbI?

3. Kaxk onpenensercst k03¢ (HUIUEHT 4yBCTBUTEIBHOCTH?

4. Haznauenue pene B 00paTHOM MTPOBO/IC HEMTOJTHOW 3BE3IbI.

5. Kakue cxembl coeiuHEHHsSI 0OOMOTOK TPaHC(OPMATOPOB TOKA MCIIONB3YIOTCS B
3amuTax ot MHOroda3Hbx K3?




6. KakoBo Ha3Hau€HHE HEUTPATHLHOTO MPOBOJIA B CXEME MOJTHOM 3BE3/b17

KonuuectBo
HaOpaHHBIX
XapakTepucTHKA BBINOJHEHHUS H 3alIIUTHI JIA00PaTOPHBIX padoT mo pasaeaam SaILIOn

- JIP BBIIIOJIHEHBI U 3AILMILEHBI B CPOK,

- opopmnenue coorBercTByeT TpeboBanusm ['OCT ECK/I,

- UIMEETCs CIIUCOK UCIIOJIb30BAHHOM JINTEPATyPbl, COJEpKAILEeH CIIPaBOYHBIN MaTepual

Y UCTOYHHMKHU TTPO(EeCcCHOHANIbHBIX 0a3 TaHHBIX,

- MPAKTUYIECKOE 3aJIaHUE PEIICHO MPABIILHO, ¢ 000CHOBaHUEM MTPUMEHSIEMBIX

TEOPETUYECKHUX MOJIO)KEHUN U COMTPOBOXKIEHO HEOOXOAMMBIM aHAIIU30M U

HMHTEpIpeTalleil MOJyUYeHHbBIX Pe3yJIbTaTOB; 30

- TeOpeTuyecKasi B3aMMOCBS3b C IPAKTUUECKON YaCThIO OCBEIIEHA B MTOJIHOM 00beMe,

rIIy0O0KO, C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HAy9YHO-TEXHUYECKON (OTIMHHOY

nH(popmaIuu.

- TIPY 3aIUTE YKA3bIBAETCS B3aUMOCBS3b BBIMOJHEHHBIX PACYETOB C MOCIIEAYIOIINMH,

YeTKO 000CHOBBIBAETCS BHIIMOJHEHHBIN pacyeT;

- TIPU 3aILUTE MPOCIIEKUBACTCS YETKAsi CTPYKTYpa, JIOTHUecKasi MOoCiae0BaTeIbHOCTb,

OTpaXKarollas CYIHOCTh PACKPBIBAEMBIX MTOHATHUI, TEOPHIL, SIBICHUI

- Ha BOIPOCHI JAFOTCS MOJTHBIE NCUEPIBIBAIONINE 00OCHOBAHHBIE OTBETHI

- JIP BBITIOJTHEHBI U 3AILMILEHBI B CPOK,

- opopmnenue coorsercTByeT TpedboBanusim ' OCT ECK/,

- IMEETCS CITMCOK MCIOJIb30BAaHHOM JTUTEPATYPhl, COAEPKAIIEH CIIPABOYHBIA MaTepHall

¥ UICTOYHUKH NPOo(eccHoHaNbHbIX 0a3 JaHHBIX,

- B IPAKTUYECKON YacTH 3aJJaHUSI UMEIOTCS OTAeNIbHbIE HEJOCTaTKU, HE BIUAIOIINE Ha

OKOHYATENbHBIN pe3yJIbTaT UCCIEAOBaHUS; 5 GAILIOB

- IPU OCBEUICHUH TEOPETUUECKOW B3aMMOCBS3H C MPAKTUUECKON YaCThIO OBLI

UCIOJIb30BaH TOJIBKO OJJUH HCTOYHHUK HAYYHOW MH(POPMAIIUH, HO BOIIPOC OCBEIIICH B (XOpOHIo»

1[€JIOM IIPABUIIBHO;

- Y€TKO 0OOCHOBBIBACTCS BHITIOTHEHHBIN PAacyeT;

- TIPH 3aIIUTE MIPOCIICKMUBACTCS YETKAsi CTPYKTYpa, JJOTH4ecKasi Mociae10BaTeIbHOCTb,

OTpaXkarollas CyLUIHOCTb PACKPBIBAEMBIX IIOHATHM, TEOPUM, IBICHUI

- Ha BONIPOCHI Jat0TCsi 000CHOBAHHBIE OTBETHI, IOMYCKAIOTCSI HE3HAUNTEIbHbBIE

HEJ0YETHI

- JIP BBITIOJTHEHBI U 3AILMILEHBI B CPOK,

- 0(OopMIICHHE COOTBETCTBYET TPEOOBAHUSM,

- IMEETCSI CIIMCOK MCIOJIb30BAaHHOM JIMTEPATYPbl, COAEPKAIIEH CITPABOYHBIN

Marepua,

- IPAKTUYECKOE 3aJIaHUE BBIIOJIHEHO CO 3HAYUTEIbHBIMU OIINOKaMU

- HE B IOJIHOM 00BEME OCBEIIICHA TEOPETUYECKass B3aUMOCBS3b C MPAKTUYECKON 20 GAILIOE

Y4aCThI0, TOBEPXHOCTHOE 000CHOBAHWE O€3 MPUMEPOB M HEOOXOIUMBIX 0000IIEHUI; (Y IOBIETBOD

- TIPY 3aIIUTE IPOCIIEKNUBAETCS HE YETKas IOCIEA0BATEIbHOCT, HE COBCEM BEPHO C

3aTpyIHEHUSIMU OOOCHOBBIBACTCSI BHIITOJIHEHHBIN pacyerT; HTCIBHOY

- IOTYCKAIOTCS HETOYHOCTH B (DOPMYITHPOBKAX, UCIIPABJICHHBIE CTYACHTOM, C

MTOMOMUIBIO IIPETIoAaBaTEeNs

- OTBETHI Ha JIOMIOJHUTEIILHBIE BOIIPOCHI IaHBI B IOJIHOM 00BhEME, MOTYT COACPKATh

HeOOoJIbIIINe HETOYHOCTH

- B CX€MaXx JOMyUIEHbl HETOYHOCTH

- ohopmIIeHHE HE COOTBETCTBYET TPEOOBAHUSM, MeHnee 13

- CIIMCOK JINTEPATYPhI COJIEPKUT CIPABOYHBIN MaTepHall, 0aoB,

- HEYBEpPEHHOCTh B PUMEHEHUH CIIPABOYHOI JINTEPaTyphl, «HEYJOBIIETB




- HC BBITIOJITHCHBI Tpe6OBaHI/I$[ Ha OLOCHKY «YOOBJICTBOPUTCIHLHO) OPHUTCIBHO»

-OTCYTCTBYET BBIIIOJIHEHUE OOJIbIIEH YaCTH 3aJaHHsI WM HEBEPHOCTh PELICHUS.
- TIPH 3aIIHUTE JOMYIICHBl HETOYHOCTH B M3JI0)KEHUH, TPyObIe OINOKH,

- He BepHO 00OCHOBBIBAETCSI BBHIIIOJIHEHHBIN PacyeT;

- U3JI0’)KEHHE OCHOBHBIX aCIIEKTOB HECBS3HO,

- OTCYTCTBYIOT BBIBOJIbl, KOHKPETHU3ALMSI U JOKA3aTEIbHOCTh U3JI0KECHMS,

- CTPYKTypa pac4eTOB HE COOTBETCTBYET COJIEPKAHUIO,

- Ha OOJIBIIYIO YaCTh JIOTIOJIHUTENbHBIX BOIPOCOB J1aHbl HEMPABUIIbHbBIE OTBETHI,
- B CX€Max JOIMYILIEHbl HETOYHOCTH, YEPTEKH BBIITOJIHEHBI HEBEPHO

- OTBETHI HA HABOSILIME BOIIPOCHI HEBEPHBIE

PSR

Tembl NIpaKTHYECKUX 3AHATHIA:
OnepaTuBHbIN TOK U ero ucTouHuky; Tokossie 3ammtsl: MT3, TO; T3HII;
Huddepennmanbapie 3anThI JIEKTPOABUTATENICH, TEHEPATOPOB, TPaHC(POPMATOPOB;
3amura 3nexrpoasurareneit 6-10 xkB.
TokoBast oTceuka oquHouHOM Bo3ayHOM JIDII 35 kB. Pacuer ycraBok.
«BekTopHbIe TuarpaMMbl B TOKOBBIX IIETISIX JIEKTPOOOOPYIOBAHUS.
3amuTa OT eperpy3Ku aCHHXPOHHOTO AJIEKTPOABHraTels. Pacuer ycTaBok.
TokoBast OTCeuka aCHHXPOHHOTO AIekTpoaBuratess 6 kB. Pacder ycraBok

Onucanue npakruueckoil pabotsl No3 «BekTopHbIe 1MarpaMmbl B TOKOBBIX LIETISIX
3JIEKTPOOOOPYIOBAHUSDY.

ean:

1. 3y9uTh METOBI IOCTPOCHUS BEKTOPHBIX JUATPAMM.

2. [oHsATh Ha3HAYEHHE W TIPUHLIUIT ACHCTBUS KaXKIOTO 3JIEMEHTa CXeMbI TOKOBBIX LIETIeH.
Xona padoThl:

1. Choenatp moapoOHOE ONMMCaHWE COSAWHEHHWH TpaHC(POPMATOPOB TOKA: COCIMHEHHE B IMOIHYIO 3BE3IY,

HCMOJIHYTO 3B€31y, TPCYTI'OJIbHUK, HEMOJIHBIA TPCYTOJIbHUK.

KoHTpoabHBIC BONIPOCHI:
1. Ha3HaueHMe BEKTOPHBIX JUAarpaMM B JIEKTPOIHEPIEeTUKE.

2. Kaknmu npubopaMu CHUMAIOTCSI BEKTOPHBIE JMarpaMMBbl B TOKOBBIX IIETIAX?

[Ipy cHATHM BEKTOPHBIX AMArpaMM BTOPHYHBIE OOMOTKM TpaHC(OpMaTOpoB TOKA IO OTHOIIEHHWIO K Harpyske
SBJISIFOTCSI TEHEPATOPaMH, a MPH CHATHUHM BEKTOPHBIX JMarpaMM B HYJIEBOM IIPOBOJIE CXEM 3Be3ZIbl (MM 0OpaTHOM
MIPOBOJIE CXEM TPEYTOJIbHUKA), HEUTpaIbHAas TOUKA HarPy3KH SIBIISETCS TEHEPATOPOM.

Cxema Nel

TOKM pAcYeTHOA CHEeMBbI:

Homep cremb: 1
HomuHanbHuia Tok TT [Afneps]: 1000 il
HomuHanbHuiA Tok TT [AfeTOp]: 1

[NepeuYHLIA TOK Harpy3ku [A]: 200
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f[:=fa+fb+fc.

[Mpumenenne TpaHcopMaTopoB TOKa, C pa3IMYHBIMH KPUBBIMH HamarHnuuBauus (omHoTHHHBIX TT ¢
onHaKkoBbIMU K 1) BHOCHT JicOajiaHC B CXeMY ITOJIHOM 3BE3/1bI C HYJIEBBIM MIPOBOJIOM, U TOT/A y)Ke IPH PaBEHCTBE
MEePBUYHBIX TOKOB, MOSIBIISIETCS] TOK HebaiaHca B HyJieBoM npoBojie TT.

Cxema Ne2

Toku pacyeTHOR CHEMBL

I

Homep cxemu:

Homunanehoifi Tox TT [Afnepe]: 600

o
£ ||Ls

Homunanehwii Tox TT [AfeTop]:

MNepemyHLii Tok Harpysku [A): 120



MMM _, pe—la

B411 — |

C411 _— I

o

|

0411 Io

| 13

BekTopHasi Anarpamma

Ia

Ic A ib

B HynmeBOM mpOBOJIE TOK OTCYTCTBYET (OOpPHIB IIPOBO/IA).
@azHble TOKM 3aMBIKAIOTCS Yepe3 BTOPUUYHBIE 0OMOTKH TPaHC(HOPMATOPOB TOKA.

Cxema Ne3

Toku pacyeTHol CHEMBL:

I E
I
I
o |l

Homep cremu:
Homunanohoiii tok TT [Afneps]:
Horunanenwi ok TT [AfeTop):
MNepevyHLIA TOK Harpysku [A):

anr A la
P ——
_pr ca Ic
t 4l . o lo

BeKTOpHafl anarpamma



Koner BropuuHoii oomotku TT ¢a3sl A nojcoenuneH k Hyjesomy BbiBoay TT (pa3sepHyT Ha
180° mo otHouieHuto K TT ¢a3 B u C). B HyneBom npoBojie MpoTeKaeT TOK PaBHBINA yIBOEHHON BeTU4HHE (Ha3HOTO
y p p p y

TOKA 110 MOJLYJIIO M HAIPaBIIeH B POTHBOIIONOKHYIO CTOPOHY hasHoro Toka A411 (I = Ic + Ib + (—Ia) = - 2]a).

Ib

Cxema Ne4

TOKM PAacueTHOR CHEMBI:
Homep cxemu:
HomubaneHwid Tok TT [Afnepe]: 600

HomuHanenwi ok TT [AfeTop]:

o
£ [|L&

lMNepBHYHLIA TOK Harpy3kM [A]: 240

SRR e L
=111 = &
s i o B ) s

0411 — — lo

| 13

BeKTOpHafl anarpamma

B HysneBoM mpoBoJie cXeMbI NIPOTEKAET TOK, paBHbIN anredpandeckoil cymme TokoB (a3 Io = [a + Ib = —Ic, T.e. B
HyJIEBOM IIPOBOJIE IIPOTEKAET TOK OTCYTCTBYIOIIEH (ha3bl C 0OpaTHBHIM 3HAKOM.



Cxema Ne5

TOKM PAacyeTHOR CHEMBL:
Homep cremu:
Homunanevwi tok TT [Afneps]: 1000 w

Homunaneiwi ok TT [AfeTop]:
la

INepBMYHBIA TOK Harpy3kH [A]:

D P —

.J 0 [ B Ib_. 05 |05 |
.JQPFC‘*”—* e |50

— e 0411 I — — lo

o5 Jfos

o5 fos

BekTopHasi Anarpamma

Bropuunass o6MoTka TpaHcopmaTopa Toka ¢a3sl C 3aKopodyeHa, B Harpy3Ky TOK OT 3TOW (a3bl HE MOCTyHaer
(marpyska ¢azer C 3akopodeHa). Tok B HyJIEBOM IIPOBOJIE paBeH anredpamdeckoil cymMme TOKoB a3 A u B: [ =
I, + Iy =-1;, T.e. B HyJIeBOM IIPOBOJE J0 NMEPEMBIYKH MPOTEKAET TOK OTCYTCTBYIOLIEH (ha3bl ¢ OOPATHBIM 3HAKOM.

Cxema Ne6



ToOKM pacYETHOR CHEMbI

Homep cxem: I

HomuHanbHuiil Tok TT [Afneps]: 70

w
HomuHaneHuill Tok TT [AfeTOp]:
lNepBuYHLIA TOK Harpysku [A]:

A, la i |

B411 _, b

L e
i L

0411 lo

= N

113

i
|
L———--———-J

BexTopHasi amarpamma

Bropuunas obmoTka TpaHcpopmaropa Toka ¢a3el C 3aKkopodeHa Ha 3eMII0, B HATPY3Ky TOK OT 3Tod (a3el He
noctymaeT. TOk B HyJIEeBOM IPOBOJE PaBEH anredpandeckoif cymme TokoB pazs AuB: Iy =1, + [, =-1..

Cxema Ne7

ToEM pacyeTHOR CHEMEL

Homep cremm:

HomuHaneHwd Tok TT [Afnepe): 400 A

Homunanohoifi Tok TT [AfeTop)
MNepBWuHLIR Tok HarpyskM [A]

Pﬁ AN, :Ia 25 |[zs

cHl le

25 |5

0411

= o




Bexropnas nuarpamma

Cxema BTOPHYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa coOpaHa B HEHONHYIO 3BE3[ly C HYJEBBHIM IIPOBOJOM.
Tpanchopmarop Toka B haze B orcyTcTByer, Takue cxembl IIpUMEHSIOTCS B ceTsix 6—35 kB. B HyneBoM npoBoje

IMPOTCKACT TOK OTcyTCTByIOIIleﬁ (1)33131 C O6paTHLIM 3HAKOM: —Ib.

Cxema Ne8

TOKM pac4eTHOA CHEMBI

Homep cremms:

HomuHanbHuii Tok TT [Afneps]: 200 b

HomuHanbHuid Tok TT [AfeTOp]:
lNepBuYHLIA ToOK Harpysku [A]:

_'IQP\'M’” —a 0 |0 |

—— |}|] ||}|] |
0411 lo
T o jo |

CxeMa BTOPUYHBIX OOMOTOK TpaHCc(opMaTropoB TOKa coOpaHa B HEIOJHYIO 3BE3/y, B HYJIEBOM IIPOBOJE OOPBIB.
Tpaucdopmarop Toka B (ase B oTCyTCTBYeT, TaKMe CXEMbI MPUMEHSIOTCSA B ceTsix 6—35 kB. BropuuHbie TOKH B
¢azax B u C npakrudecku paBHbl 0, B TaKMX cCXeMax IpH 0OpbIBE HYJIEBOTO MPOBOJA CONPOTHBIeHHE 00MOTOK TT

OYCHBb BCIIUKO.



Cxema Ne9

ToKH pacyeTHOA CHEMBL:

Homep cremui: 9
Homunanenwi Tok TT [Afnepe]: 300
Homunanenwii ok TT [AfeTop]: 5 »
MNepemyHwA Tok Harpysku [A]: 30

ﬁ411 — la 05 05

= C411 lc
0411 lo
0.5 05

BexkropHast nuarpaMma

CxeMa BTOPHYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa COOpaHa B HEMOJIHYIO 3BE3[y C HYJIEBBIM MPOBOJIOM.
Tpaucdopmarop Toka B (asze B oTcyTcTBYyeT, TakMe CXEMbI IMPUMEHSIOTCA B ceTsax 6—35 kB. B nenu BropuvHOi
o6moTkH (ha3sl C — 0OpHIB.

B HyIeBOM IIPOBOJIE IPOTEKAeT TOK (assl A: [y = I,.

Cxema Nel0
TOKM pacYeTHOA CHEMBI:
Homep cxemul: 10
HorunanbHwil Tok TT [Afnepe]: 200
HorunanbHwil Tok TT [AfeTOp]: ]
IMepBEMYHBIA TOK HarpyskM [A]: 40
[
M1, la ] ]
[ ]
CHll lc
1 1
oM _, lo

1.73 1.73



Bexropnas nuarpamma

CxeMa BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa COOpaHa B HEMOJIHYIO 3BE31y C HYJIEBBIM MPOBOJIOM.
Tpaucdopmarop Toka B pase B oTCYyTCTBYeT, TaKue CXEMbI IPUMEHSIOTCS B ceTsax 6—35 kB. Bropuunoii oOMoTKa
¢a3sr C nmonkiroyeHa K 3a3eMJICHHOM HEWTpasii 0OpaTHOH MOJISIPHOCTEIO.

B HyzneBoM mpoBoje mpoTeKaeT pa3sHOCTh TOKOB (a3 A u C, T.e. NMHEWHBIH TOK, Ooisibiie (asHOrO TOKa B V3
pas:ly = I,-1..

a
b
Cxema Nell
TOKM pacyeTHOR CREMDBI

Homep cremui: 1
Homunanenwi ok TT [Afnepe]: 100 e
Homunanenwi ok TT [AdeTop]: ]
MNepemyHwA Tok Harpysku [A]: 15

anr A411 — la 0.75 075

0.75 0.75

BexTopHas nmarpamma

CxeMma BTOPUYHBIX 0OMOTOK TpaHC(OpMaTOpOB TOKa coOpaHa B HEMOJHYIO 3BE3/1Y
¢ HyJIeBbIM TIpoBojioM. TpanchopmaTop Toka B pasze B oTcyTcTBYET, Takume CXeMbI



npuMeHsItoTcs B ceTsix 635 kB. Bropuunas oOMoTka Tpancdopmaropa Toka ¢asbl
C 3akopoueHa Ha BbIBOJAAX KOpoOku 3axxumoM TT. Tok B HyJieBOM IPOBOJE 110

3aKOpPOTKHU paBeH (azHoMy TOKy [, =1, .

Cxema Nel2
TOKM pacYeTHOA CHEMBI:
Homep cxemul: 12
HorunanbHwil Tok TT [Afnepe]: 300
HorunanbHwil Tok TT [AfeTOp]: ]
IMepBEMYHBIA TOK HarpyskM [A]: 120
L

3.4 3.46

BexkTopHasi imarpamma

Cxema BTOpUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA COOpaHa Ha Pa3HOCTh TOKOB
nByx (a3 A u C (cxema BoceMepku). Tok B Harpy3ke Ip paBen anreOpanyeckoit

pasuoctu: [, =1 1,, T.e. B 2V3 - |Iy| = 3,46 A.




Cxema Nel3

TOKH pacyeTHOR CHeMEL
Homep cxemu: 13
HomubaneHwid Tok TT [Afnepe]: 600
HomuHanenwi ok TT [AfeTop]:

MepemyHLiA ToK Harpysku [A):

B o
£ [|L&

J ' i |>I] ||}I] |
[ ] Ip

- —e o jo |
Ic

pd [po

CxeMa BTOPHYHBIX 0OMOTOK TpaHCc(HOpPMATOPOB TOKa coOpaHa Ha pa3HOCTh TOKOB ABYX (a3 A u C (cxema
BocbMepkH). Tok B Harpy3ke Ip paBen 0 u3-3a 0OpbIBa B KOHTpOJIbHOM Kabene ¢a3wl C. Tok I, = 1. npumepno

pageH 0, T.x. B KOHTYpe BTopuuHOH 00MoTKH TT ¢a3sl A conporusienue BropuuHoii oomotku TT ¢ass C,
OKa3bIBAIOIIEE MPOTEKAHMIO TOKA |, Kak KOMIUIEKCHOE CONPOTUBIICHHE, cTpeMsalieecs K o,
Cxema Nel4

TOKM pacyeTHOA CHEeMBI:

Homep cremb:
HomuHanbHuii Tok TT [Afneps]: 200

HomuHanbHuid Tok TT [AfeTOp]:

e
<[] 4

[NepeuYHLIA TOK Harpysku [A]:



[ ]
T ]
5 | .
— P 4.33 25
Ic
— 2.2 25

BeKTOpHaﬂ anarpamma

CxeMa BTOPUYHBIX 0OMOTOK TpaHc(opMaTopoB Toka coOpaHa Ha alredpandyeckyr CymMMy TOKOB JBYX (a3 A u C,
MOJISIPHOCTh BTOpUYHOW 0OMOTKM (a3el A passepHyTa Ha 180° mo oTHOIIeHHIO K Harpy3ke. [Tostomy TOok B

Harpy3ke Ip paBeH anrebpandeckoit cymme TokoB a3 A u C: ip =(-1) + I..

D10 nepeas ommbKa, Tok B pene J0mKeH ObITh B V3 Goibiire, deM (pasHbiil Tok (asbl A, T.e. V3 * 2,5 A.

Cxema Nel5S
TOKH pacyeTHOH CHEMDI
Homep cremm: 15
HomuHanbHuiA Tok TT [Afneps]: 400 ™
HomuHanbHuA Tok TT [AfeTOp]: ] ™
[NepBWYHLIA TOK Harpy3ku [A]: 200

Ic

CxeMa BTOpHYHBIX OOMOTOK TpaHc(OpMaTOpoB TOKa coOpaHa Ha pa3HOCTh TOKOB aBYX (a3 A um C (cxema
BocbMepkH). Tok B Harpyske Ip paseH la. Tok B 00paTHOM IpoBoze BTOpu4HON 00MOTKH (aszbl C OTCYTCTBYET n3-3a

00pbIBa B 3TOM IpoBOAHUKE Tpok: I, = 0.

Cxema Nel6



TOKM pAcYeTHOA CHEeMBbI:
Homep cremb:
HomuHanbHuia Tok TT [Afneps]: 100

HomuHanbHuiA Tok TT [AfeTOp]:
la

[NepeuYHLIA TOK Harpy3ku [A]:

P

?—

C

f

CxeMa BTOpMYHBIX OOMOTOK TpaHC(OpPMAaTOpPOB TOKa coOpaHa Ha pa3HOCTh TOKOB 1BYX (a3 A m C (cxema

BockMepkH). Tok B Harpyske Ip paen 0 u3-3a 3akopotku Ha 3axuMax TT daser C. Tok I, = I,

Cxema Nel7

TOKM pacyeTHOR CREMBI
Homep cremui: 17

Homunanenwi Tok TT [Afnepe]: 600

wn
£ £

Homunanehwia Tok TT [AfeTOp]:

MNepeHyHMA Tok HarpyskM [A): 120
A1 — la
— 173|173 |
lf—
. 173|173 |
B4 —» Ib
]
—
—
Call__—» Ic 7 |7
— —

BeKTOpHafl anarpamma



Cxema BTOPHYHBIX 0OMOTOK TpaHC(HOPMAaTOPOB TOKa coOpaHa B IOJHBINA TPEYrOJIBHUK, B KOKAOH (aze Harpys3ku
NPOTEKAIOT JIMHEWHBIE TOKH, pPaBHbIE alre0panyeckoil pasHOCTH, COOTBETCTBEHHO I, = Iasq1 - Ips11s Ip =

Iga11 — lIcarns

I. = Ica11 - Ias11. Harpyska TT cobpana B 3Be3y.

Iz‘-‘;ﬂI-l 1

IC411 - IMll Imu = 113411

IC%J.J.

IB411 = IC411

Cxema Nel8

TOKM pacYETHOA CHEMBL:

Homep cXembm:

HomunanbHuia Tok TT [Afneps]:

HomuHanoHuiA 1ok TT [AfeTOp]:

MepeHyHWA ToK HarpyskM [A): 120
'IQ?QT Ad11 la
— 2 jz |
elf—
Pﬁ; b 1346 | (346 |
BAM1 —
— —
-—
J i I C411 — | |G |2 | |2 |
|

BekTopHasi Anarpamma

B cxema BTOpHYHBIX OOMOTOK TpaHC(OPMAaTOpPOB TOKa cOOpaHa B IOJHBIM TPEYrOJBHHK OOpHIB B OOpaTHOM
MPOBOJIC BTOPUYHON OOMOTKH (a3sl A, TOSTOMY B JaHHOU CXeMe MPOTEKAIOT TMHEHHBIA TOK Iy, = lIggq11— Icg11, 1
asnbie TOKU — Ipyq1 U lcgrn o = -Ipaan s Ie = lears-



C411

IB=1-11

&
Y

IEﬂl-ll - ICcl-ll

Cxema Nel9
TokH pacyeTHOR CREMB:
Homep cremu: 13
Homunanohwiii tox TT [Afneps]: 600
Homunanohwiii tox TT [AfeTop]: b
MNepeHyHLIA TOK Harpysku [A): 120

A4l -— la
— 1 1
e
. 1.?3‘ 1.73
BAI1 —» Ib
- ]
[ =
e
Pﬂﬂf call_—» lc 1 1
— ' —

BeKTOpHaﬂ anarpamma

CxeMa BTOPUYHBIX 0OMOTOK TpaHC(OPMATOPOB TOKa COOpaHa B MOJIHBINA TPEYroNbHUK. BTopuuHas oOMOTKa (ha3bl
A cobpana B cxeMe ¢ 00paTHOM MOJsIpHOCTRIO (pa3BepHyTa Ha 180°). B Harpy3ke mpoTekaroT TOKH:

13 :_1A411_ iB411 = _(iA411 + iB411)i
ib = iB4-11_ iC411J

ic = iC411 - (‘ iA411) = iC411 + iA411-



Iy
L,
ICd- 11
= Iﬂﬂl- 11
Cxema Ne2(
TOKM pacyeTHOR CREMBI
Homep cremui: 20
Homunanenwi Tok TT [Afnepe]: 300 »
Homunanenwii ok TT [AfeTop]: 5
MNepemyHwA Tok Harpysku [A]: 120

IIpaBuiabHBIN OTBET

Ad11 la

3.46

He npaBmjibHBIN 0OTBET — OIIMOKA (BTOPUYHBIN (Pa3HBIA TOK — 2 A)



la

it

|3_4E ||3_4E |

cat le ]

CxeMa BTOPHYHBIX 0OMOTOK TpaHC(OPMATOPOB TOKa COOpaHa B MOJHBINA TPEYrolbHUK. BTopnuHas oOMOTKa (ha3bl
C 3akopoueHa Ha 3a)xuMmax B kopoOke BbIBOJOB TT, mosaromy Tok ot TT daser C B Harpy3ky He mpoxoaut. Toku B

Harpyske paBubl: I, = lps11 - lgs11; Ip = lgars; Lo =-lasaq.

BekTopHasi Anarpamma

I;'-".ut-il

IA4-1 i o 1134-11

113411

I ¢

Cxema Ne21



TOKM pACYETHOA CHEMBI:
Homep cxemu: 21
HomunanbHwi Tok TT [Afnepe]: 100

HomunanbHwi ok TT [AfeTOp]:

o
£ £

IMepBEMYHBIA TOK Harpy3kM [A]:

Ad11 la
- o jo
. 3 |3 |
BA11 Ib
——
f—
— ]
0 Lcai Ic ENmIEn

CxeMa BTOPHYHBIX OOMOTOK TpaHc(opMaTopoB TOKa coOpaHa B IIOJIHBII TPEYrolbHUK. B IpoBo/ie KOHTPOIBEHOTO
kabenst (azer A — pa3psIB, M03TOMY BTOpHYHBIH ToK 0T TTa B Harpy3ky He noctynaer. TOKH B Harpy3Ke paBHbI:

ia = 0; ib =—ic411; iq: = iC411'

BekTopHasi amarpamma

IC4-11



Komnerenn
uu

XapakTepuCcTHKA BHINOJHEHUSA NPAKTHYECKUX padoT

KoanuecTn
0
Ha0paHHBIX
0aJL10B

VK-1,TIK-1,
TK-2, TK-3

- pabOTHI BHITIOJIHEHBI U 3aIUIIECHBI B CPOK,

- oopmruenue coorBercTByeT TpedboBanusm ['OCT,

- MMEETCS CHUCOK HWCIOJIb30BAHHOM JIMTEPATYPHI, COJAEPKALICH
CIPaBOYHBIA MaTepuall M HUCTOYHUKU MPOQPECCHOHANBHBIX 0a3
JAHHBIX,

- 3aJlaHue pPEIICHO MPaBWIbHO, ¢ OOOCHOBAHHWEM MPUMEHSIEMBIX
TEOPETUUECKUX TOJOKEHUH U COMPOBOXKICHO HEOOXOIUMBIM
aQHAJIM30M U MHTEPIPETALUEN MOITYyUYEHHBIX PE3yIbTaTOB;

- TEOPETUYECKAasi B3aUMOCBSI3b C MPAKTUUECKOM YaCThIO OCBEIICHA B
MOJIHOM 00beMe, TIyOOKO, C HCIOJNIb30BAHUEM Pa3IMYHBIX
HWCTOYHUKOB HAYYHO-TEXHUUECKOW MH(POPMAIIUH.

- IIPM 3aILUATE YKa3bIBAE€TCS B3aMMOCBS3b BBIIIOJHEHHBIX PACUETOB C
MTOCIICAYFOIIUMH, 9€TKO 00OCHOBBIBACTCS BBIITOJIHCHHBIN pacyeT;

- TpU 3alIUTE MPOCIECKHUBACTCS YETKas CTPYKTypa, JOTHYECKas
MOCJIeIOBATENIbHOCTh, OTPAXAIoIlasg CYIIHOCTh PAaCKPBHIBAEMBIX
TIOHATUH, TEOPUH, SIBIICHUI

- Ha BOMNPOCHI JAIOTCS TOJHBIC HCYEPIBIBAIONINE OOOCHOBaHHBIC
OTBETHI

20 6asu1oB

- pabOTHI BHITIOJIHEHBI U 3aIIUIIECHBI B CPOK,

- oopmrenue coorBercTByeT TpeboBanusm ['OCT,

- MMEETCS CHUCOK HCIOJIb30BAHHOM JIMTEPATYPhI, COAEPKALICH
CIPaBOYHBIA MaTepuall M HUCTOYHUKU MPOQPECCHOHANBHBIX 0a3
JMAHHBIX,- B TMPAKTHUYECKOW YacTU 3aJaHUs HUMEIOTCS OT/AEIbHbIC
HEJOCTaTKW, HE BIHSIOUIME HA OKOHYATEJIbHBIA pEe3yJbTaT
HCCIIEIOBAHUS;

- IIPU OCBEILIEHUU TEOPETHUUYECKON B3aMMOCBS3H C MPAKTHUYECKOM
9acThi0 OBLI WCIOJB30BAaH TOJBKO OJIMH HWCTOYHUK HAYIHOU
nH(pOpMaIIMK, HO BOMPOC OCBEIICH B 1I€JIOM MPABUIIBHO;

- 4eTKO 0OOCHOBBIBAETCS BBHIMOJTHEHHBIN pacyeT;

- TpU 3alIUTE MNPOCIECKHUBACTCS YETKas CTPYKTypa, JOTHYECKast
MOCJIeIOBATENIbHOCTh, OTPAXAIollass CYIIHOCTh PAaCKPHIBAEMBIX
TIOHATUH, TEOPUH, ABIICHUN

- Ha BOINPOCHI JAIOTCSI OOOCHOBAHHBIE OTBETHI, JIOMYCKAIOTCS
HE3HAYMTEJIbHbIC HEOYEThI

16 0atoB

- pabOTHI BBITIONHEHBI U 3aIHUIIEHBI B CPOK,

- 0()OpMIICHHE COOTBETCTBYET TPEOOBAHUSIM,

- MMEETCS CHUCOK HCIOJIb30BAHHOM JIMTEPATYPHI, COJAEPKALICH
CTIPAaBOYHBIN MaTepHa,

- MPaKTUYECKOE 3aJaHWE BBINIOJHEHO CO 3HAYHUTEIHHBIMU
omuOKamMu

- HE B IOJIHOM 00BEME OCBEIIeHA TEOPETHUYECKasl B3aWMOCBS3h C
MPAKTUYECKOH YacThIO, MOBEPXHOCTHOE 00OCHOBaHHE 03
MIPUMEPOB ¥ HEOOXOIUMBIX 0000IIIECHUH;

- TIPY 3aIUTE MPOCICIKUBACTCS HE YETKas MMOCIEI0BATEIBHOCTD, HE
COBCEM BEPHO C 3aTPYAHCHHSIMH OOOCHOBBIBACTCS BBITIOJHCHHBIN
pacuer;

12 6atoB




- JIOIYCKAIOTCS HETOYHOCTH B (POPMYJIHMPOBKAX, HCIPABICHHbIE
CTYZEHTOM, C IIOMOILBIO MPENogaBaTess

- OTBETHl Ha JOMOJHMUTEIbHBIE BOMPOCH! JAaHbI B MOJHOM 00bEME,
MOTYT COJiepKaTh HEOOJbIINE HETOUHOCTH

- B CXeMax JOMYIIEHbl HETOYHOCTH

- ohopMIICHHE HE COOTBETCTBYET TPEOOBAHMUSIM,
- CIIMCOK JINTEPATYPhI COACPKUT CIIPABOYHBIN MaTepual, 0 6amtoB
- HEYBEPEHHOCTb B IPUMEHEHHUH CIIPABOYHOM JIUTEpaTyphlI,

- HE BBINIOJTHEHBI TPeOOBaHMSI Ha OLICHKY «YJIOBJIETBOPUTEIHLHO»
-OTCYTCTBYeT BBHINIOJHEHHE OoNblllel dYacTH 3aJaHus WU
HEBEPHOCTH PEIICHHUS.

- MpH 3allUTe JOMYyIIEHbl HETOYHOCTH B U3JIOKEHUH, TpyObIe
OIIOKHU,

- He BepHO 00OCHOBBIBAETCS BHIMIOJIHEHHBIN pacyer;

- U3JI0’)KEHHE OCHOBHBIX aCMEKTOB HECBSI3HO,

- OTCYTCTBYIOT BBIBOJBI, KOHKpETH3allUsl M JOKA3aTeIbHOCTh
W3JI0OKEHUS,

- CTPYKTypa pacueToB He COOTBETCTBYET COACPKAHHUIO,

- Ha OOJBIIYI0O YacTh JOIMOJHHUTEIBHBIX BOIMPOCOB  JIAHBI
HEMpPaBUIbHBIE OTBETHI,

- B CX€Max JOMYyIIeHbl HETOYHOCTH, YEPTEKU BBITIOJHEHBI HE
BEPHO

- OTBETHI HA HABOJSNINE BOMPOCKHI HE BEPHBIE.

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINA

Texaudecknii HHCTUTYT (prTHan)

(eaepanbHOTO roCyAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTENIbHOTO YUPEKASHHS BBICIIET0 00pa30BaHuUs

e

el

9.

«CeBepo-BocTounslii ¢penepanbhblii yauBepcuteT nMeHn M.K. AMmocoBay
B r. Hepronrpu

Ka(be):[pa SJICKTPONPHUBOJAA U aBTOMATU3AIIUX TPONU3BOJCTBCHHBIX ITPOLIECCOB

Bonpocsl k 3k3ameny
TpeboBanus, npeabBIsEMbIE K YCTPOMCTBAM peIeHHON 3alUTHI.
Hasznauenwne u o0macth npumenenus AIIB.
OCHOBHBIC aNTOPUTMBI (PYHKITMOHHPOBAHUS 3aIUT, TMOHATHS aOCONIOTHOW U OTHOCHTEIHHOM
CCJIICKTUBHOCTH.
Kiaccudukanus n Bumst yerporicts AIIB.
XapakTepUCTUKH TOKOB W HANPSDKCHUH B HEHOPMAJIBHBIX W aBapUMHBIX pEXUMaxX
pacnpeneNnuTeNbHBbIX dJIEKTPUUECKUX CETEH U OCHOBHBIX 3JIEKTPOIPUEMHHUKOB.
OcHoBHBIE TEXHHUECKUE TpeOOBaHMUs, IpeAbABIsieMble K ycTpoicTBam AIIB.
TpeGoBanMs K 3aIIUTE OT MOBPEKIACHHUH.
Cxema yctporictBa AIIB ogHOKpaTHOTrO NEeHUCTBHUS.
TpeGoBaHMs K peseiiHOM 3aIUTe OT HEHOPMAJIBHBIX PEKUMOB.

10. YcnoBus BKIIOYEHHS CHHXPOHHBIX T€HEPAaTOPOB Ha MapauIeIbHyI0 padoTy.
11. 300pakeHue pesie Ha MPUHIMITHAIBHBIX CXeMaX 3allluT.




12.
13.
14.

15.

VYcn0BUS BKIIIOUEHUSI CUHXPOHHBIX T€HEPATOPOB Ha MapalljIesIbHYI0 paldoTy.
MaxkcumanbHasi TOKOBasl 3alllUTa U TOKOBasi OTCeYKa, MPUHIMIT UX JeHCTBUS.

CnocoObl CHHXpPOHM3ALMM TE€HEPATOpPOB: AaBTOMATHYECKas M IOJyaBTOMaTHYecKas
CHUHXPOHH3AIHS (TouHas CUHXPOHM3ALIUsA), CaMOCHHXPOHH3AIHS (rpy6ast
CUHXPOHM3AIIMS ), HEAOCTATKU CAaMOCHHXPOHHU3ALIH.

W3mepurenbHble opranbl 3amur. CXeMbl BKJIIOYEHHS TPaHC(HOPMATOPOB TOKA M pele:
CXeMa IOJIHOM 3Be3/bl, CXEMa HEMOJHOW 3BE3/Ibl, CX€Ma BKJIIOUEHHUS HAa TOK Pa3HOCTHU
IBYX (a3, cxema TpeyrojabHHUKa, (UIBTP TOKOB HYJEBOU MOCIEJ0BATEIBHOCTH.

16. Ilpononbaass nuddepeHnmanbaas TOKOBas 3aluTa JUHWA. [IpuHIUN  JIeicTBUS,

Ha3HauCHUeE.
17. OcHOBHBIEC BUBI 3aIIUT 3JIEKTPOIBUTATEIICH.
18. TpebGoBanus k ycrpoiictam AIIB.
19. 3ammra snextpoasurareneit or K3 mexay dazamu.

20. VYcnoBus BKIIIOYEHHUS CUHXPOHHBIX T€HEPAaTOPOB Ha MapaliebHyI0 paboTy.

21. 3amura 3eKTPOBUTATENICH OT MEPErPy3KH.
22. Cxema ycrpoiictea AIIB ogHOKpaTHOrO NEHCTBUS.
23. 3ammra JIeKTPOABUraTesIel OT 3aMbIKAHUN Ha 3eMITIO.

24. TlpononbHas auddepeHnnanbHas TOKoOBas 3amuTa JauHUM. [lpuHnmn geictBus,

Ha3HA4YCHUC
25. BaH_[I/ITa SHGKTpOHBHFaTCHeﬁ OT IIOHWKCHUS HAIIPSAKCHUS.

26. CrocoObl CHHXPOHM3AIMU TEHEPATOPOB: AaBTOMATHYECKas M IOJyaBTOMATHYECKas

CUHXPOHU3aUA (TO‘IHaH CI/IHXpOHI/ISaHHH), CaMOCHHXPOHU3aIUsA

CHUHXPOHHU3AIH ), HEIOCTATKH CAMOCUHXPOHHU3AIIUN
27. 3amura snekTpojaBurareneii Hanpsbkenuem Huke 1000 B.

28. YcnoBus BKIIIOUEHHSI CHHXPOHHBIX T€HEPATOPOB Ha MapajuieIbHyI0 padboTy.

Kpurtepun ouenku:

(rpy0Oas

XapaKTepHCTmca O0TBETA HA TCOPETUIECCKHUE BOIIPOCHI

KoaunuecTBo
HAOpaHHbIX
0aJ1J10B

ITocTaBneHHbIe BONPOCH PACKPBITHI HOTHOCTBIO, AJIS IOSICHEHUS IPUBEIEHBI PUCYHKHU, CXEMBI,
rpadukH, pacyeTHble (YOPMYIIBI, BEPHO YKa3aHbI €IMHHIBI H3MEPEHHS; B OTBETE UCIIOJIB3YETCS
CrenyanbHas TEPMUHOJIOTHS M [TOKAa3aHbl 3HAHHS, OCBOSHHBIE CTYJCHTOM CAMOCTOSITEIBHO IIPH
W3yYCHUH COBPEMECHHBIX MEPHOANIECKUX M3IaHUH 110 JUCLUIUINHE, OTBET CTPYKTYPHUPOBAH U
nornyeH. [TokazaHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWH 1O AUCLMIUINHE C YIE€TOM
MEKANCIUIUIMHAPHBIX CBs3el. MOTyT OBITh IOITYIIEHBI HEAOYETHI B ONPECICHUN HOHITHH,
UCIIPABIICHHBIE CTYAEHTOM CaMOCTOATENBHO B MIPOLIECCE OTBETA.

26-30 6.

[TocraBneHHBIE BOIPOCH! PACKPBITHI MOJHOCTHIO, IS TIOSICHEHNS IPUBEACHBI PUCYHKH, CXEMBI,
rpadukH, pacyeTHbIE (YOPMYIIBI, BEPHO YKa3aHbI €IMHHIBI H3MEPEHHST; B OTBETE UCIIOJIB3YETCS
crieranbHas TepMUHONOTHA. OTBET CTPYKTYPHUPOBAH H JOTHYEH. MOTYT OBITh JOIYIIEHBI 2-3
HE3HAYMUTEIIbHbIC OUIMOKH, HCIPABIECHHbIE CTYICHTOM C MOMOIIBIO TIPENOJaBaTENs.

20-25 6.

JlaH HEe1OCTaTOYHO NOJIHBIA U HEAOCTATOYHO Pa3BEPHYTHIN OTBET. JIoruka u
MIOCTIEIOBATEBHOCTD M3JI0KEHHUSI UIMEIOT HapyIIeHus. [lOmyIeHbl OIMOKY B PACKPBITHI
MOHATHH, ynoTpebiaeHnn TepMUHOB. CTyAEHT 3aTPYIHSIETCS IPUBECTH MOSCHSIOMNE (POPMYIIBL,
CXCMbI, pPUCYHKH 1 rpa(byu(n, MyTacT CAVMHUILI U3MEPCHUA BCIINMYUH.

15-19 6.

OTBeT npejcTaBisieT cCo00H pa3po3HEHHBIE 3HAHUS C CYLIECTBEHHBIMH OLIMOKaMU 110 BOIIPOCY.
CTyIEHT HEe 0CO3HAET CBs3b 00CYIKIaeMbIX BOIIPOCOB IO OWIIETY C IPYTUMH 00bEKTaMU
JHMCUUILIMHBL. B 0TBETE OTCYTCTBYIOT MOSICHSIONINE (POPMYJIBI, CXEMBI, PUCYHKH U TpaduKy,
crienuaigbHasi TePMHHOJIOTHS. [IONONMHUTENbHBIE U YTOUYHSIOIINE BOTIPOCHI ITPENoaBaTels He
NPUBOJIST K KOPPEKIIUHU OTBETA CTY/IEHTA

unu

0 6.




OTBET Ha BOIIPOC MMOJTHOCTBIO OTCYTCTBYET
uau
OTKa3 OT OTBCTA.

Bamiel 3a Tekyinyro paboTy CKIaibIBAlOTCS ¢ OajulaMH, MOJYyYEHHBIMH 3a 3K3aMEH, W OLICHHBAIOTCS B
COOTBETCTBUH C TaOIULIEN:

Oobwas
bannbi 3a Hrorosas oneHka no Urorosas
ABTOMaTHyYecKas OLeHKa cymma N
9K3aMeH eBpoIIeiicKoil crucreme OLIEHKa
OayuioB
OtaunuHo, A 0-27 95-100 | IIpeBocxonHO 5
OtnuyHo, B 0-27 85—-949 | OrnuunHo
Xopouo, C 0-27 75 —-84,9 | Ouens xopouo 4
Xopouo, D 0-27 65 —-74,9 | Xopomo 4
Y nosnerBopurenabHo, E 0-27 55-64,9 | YoBIeTBOPUTEIBHO 3
HeynosnerBopurensno, FX - 25-549 HeyHOBHeTUBOPHTeHLHOVC 2
BO3MOXKHOH mepeciaueit
HeynosnerBoputenbHo ¢
HeynosnerBopurensro, F - 0-24,9 | HOBTOPHBIM H3YUCHHUEM 2
JIICHUIIIIMHBI
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