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MNOSACHUTEJIBHASA 3AIIMCKA

OOyuvaromuecss  HM3y4alOT  JUCHHUIUIMHY  oOmenpodeccuoHanbHOro  mukia  «OCHOBBI
AIIEKTPOTEXHUKU» Ha 1 Kypce.

IIpy OCBOGHMM JUCHMIUIMHBI CTYAEHTBI 3HAKOMSTCS C MpPOILECCaMH, MPOUCXOAIIUMHU B
ANIEKTPUYECKHUX LETSIX TOCTOSIHHOTO M MIEPEMEHHOI0 TOKa; U3Y4aloT YCTPONUCTBO U MPUHIIUIIBI IEHCTBUS
AIIEKTPOU3ZMEPHUTENIBHBIX PUOOPOB, JIEKTPUUESCKUX MAIIHH U TPAHCPOPMATOPOB; TOIYIPOBOIHUKOBBIX
pubOpOB.

Mertoauyeckne yKa3aHWS K BBIIOJHEHMIO NPAKTHYECKUX pPAa0OT BKIIOYAIOT MEPEeYEHb
NPAaKTUYECKUX paboT, 0O0s3aTeNbHBIX JUISI BBINOJHEHUS; KPUTEPUU OLECHUBAHUSA; METOIMYECKUE
yKa3aHuss M TPUMEphl PELICHHsS THUIOBBIX 3a7ay; a TaKXe CIHUCOK PEKOMEHIyeMBbIX HCTOYHUKOB
uHpOpMaIUH.

CamocTosiTeIbHOE BBINOJHEHHE PACUeTOB SIBJISCTCS OJHUM M3 BAKHEHIIMX 3TAllOB YCBOCHUS
ICUUIUIMHBL  «OCHOBBI  3JIEKTPOTEXHUKHW», HAa KOTOPOM MpPUOOPETAIOTCSI HAaBBIKA IOJB30BAHUS
COOTBETCTBYIOLIUMH PACUETHBIMU 3aBUCHUMOCTSMH U, YTO OCOOCHHO Ba)KHO, JIOCTUTAETCS OTUETIMBOE
MOHUMaHUE UX (PU3NYECKOTO CMBICIIA.

Ienp nHAMBUAYATBHON BHEAYAUTOPHOI padoThI

Llenpt0o WHAMBUIYANbHOW palbOTHI SBISETCA pPa3BUTHE Yy CTYAEHTOB CaMOCTOSATEIBHOTO
TBOPYECKOTO MBIIIICHUS B O0JAaCTH TEOPHHM M pacyera 3JIEKTPOMEXaHWYECKUX IpeoOpa3zoBaTernei
SHEPTUH.

3HaHue U OHUMAaHHUE JAUCLUIUINHBI, YMEHUE MPUMEHSITh CBOM 3HAHHs Ha MPAKTHKE, a TJaBHOE,
CaMOCTOSITEIIbHOE TBOPUECKOE MBIIIJICHHE Han0oJee MOTHO BBISBIAETCS MPH PEIICHUH UM CIIEHAIBHO
noo0paHHbIX 3aaa4. [103TOMy Ui KaKJOTO ydalerocs yMEHHE peliaTh 3a7adyd SBISIETCS OJHUM U3
TJIAaBHBIX TpeOOBaHUN MPU U3YyYEHUH TUCIUILITNHBIL.

K pemenuio kaxaoi 3ajauu cieayeT MPUCTYNATh TOJBKO TOCIE M3Y4YEHHUS COOTBETCTBEHHOTO
paszerna TEeOpEeTHYECKOro Kypca B 00beMe yueOHOM MporpaMMbl IO OJTHOMY U3 PEKOMEHIOBaHHBIX B HEM
MCTOYHUKOB.

Ilepen caMOCTOATENBbHBIM BBINIOJHEHUEM 3aJlaHUS PEKOMEHJIYeTCsl pa3o0paTh XOJA PpeIICHUs
HECKOJIBKUX THUIIOBBIX 33/1a4.

[Ipuy TakoM mOAXOAE K M3YYCHHIO JUCHMIUIMHBI 3HAHHE U TIOHUMAaHHUE IMpeaMeTa
TpaHc(hopMUpYeTCs B CHEIM(PUUECKOE CO3HAHHWE M PA3BHBACTCA CAMOCTOSITENIBHOE AaHAJIUTUYECKOE
TBOPYECKOE MBIIIJICHHE.

CamocrosTenbHas paboTa MPOBOAUTCS IS

1. cucremaru3auMyu W 3aKpEIICHUS IOJIyYEHHBIX TEOPETHMUYECKMX 3HAHUM M TMPaKTHYECKHX
yYMEHUI 00ydJaronuxcs;

2. yriyOJeHus U pacIiupeHUs: TEOPETUUECKUX 3HAHU;

3. ¢dopMupoBaHMS ~ yYMEHHMH  HCMOJIb30BaTh  HOPMATHBHYIO, IPAaBOBYIO,  CIIPAaBOYHYIO
JOKYMEHTAIUIO U CIICIHATIBHYIO JINTEPaTypy;

4. (hopMUpOBAaHHUS CAaMOCTOSITEIBHOCTH  MBIIUICHHS, CHOCOOHOCTEH K  CaMOpa3BUTHIO,
COBEpPILIEHCTBOBAHUIO M CAMOOPTaHU3AIUY;

5. dbopmupoBaHus 00MKX U MPOPECCHOHATHHBIX KOMITETEHITHIA.

Pacrmipenenenue TpyIoeMKOCTH CaMOCTOSTEILHON pabOThI MO TUCITUTUINHE

Tabnuma 1.
Buabl BHeayIuTOPHOI CaMOCTOATEJIbLHOM PadoThl KosnyecTBO 4yacoB
[TpopaboTka KOHCHEKTOB 3aHATHH, paboTa ¢ yueOHOH M crienualbHOM 13
JIUTEpaTypou
Pemienue 3a1a4 Mo 3IEKTPOTEXHUKE 9
IToaroroska cooOeHuii 3
Hroro 25




Buabl BHeayIuTOpHOI CaMOCTOATEIBLHOM PadoThl

Bun padorsi: Ilouck n n3yveHue A0NOJHUTENbHOM HHGPOPMALMH U JIUTEPATYPHI
HNHcTpyKuus 1o BHINOJTHEHUI0 CAMOCTOSATEILHOH padoThl
YroObl ycriemHo paboTaTh ¢ y4eOHOW W HAydyHOH JUTEepaTrypoil, HEOOXOJMMO BIAIETh ONpPEICICHHBIMHU
y4eOHBIMH YMEHUSMHU M HaBbIKAMH, K HUIM OTHOCSTCSI:
e yMEHHUE HaKaIJIUBaTh UH(POPMAIIHIO;
e yMEHHE TBOPUYECKH €€ nepepadaThiBaTh;
e yMEHHE BBIJaBaTh HOBYIO HH(OPMALIHUIO;
e YMEHHE HaXOJUTh Ha BCE 3TO BPEMSI.
Ieau yrenusn:
¢  uHPOPMALMOHHO-TIONCKOBAS - HAUTH HYKHYIO HH(POPMAIIHIO
e yCBaWBaIOUIas - MOHATH MH(OPMAIIHIO U JIOTUKY PACCYKICHUS
® AHAJIUTUKO-KPUTUYECKAS - OCMBICIUTH TEKCT, ONIPEAEIUTh K HEMY CBOE OTHOIIIEHHE
® TBOpYECKas - HA OCHOBE OCMBICICHHS HH(OPMAIMU JONOJTHUTH U Pa3BUTh €e.
Pexomenoauuu

1. Bo BpeMs O3HaKOMHUTEIBHOTO YTEHUS COPTHPYHTe MH(OPMAIMIO Ha CYIIECTBEHHYIO, 0C000
3HAYUMYIO0, U BTOPOCTEIEHHYIO; Ha TEOPETUUECKYI0 U IPAKTHUECKYIO; JIENAWTe MOMETKH, YCIOBHBIE
0003HaueHMsI, BBIMUCKU OTACTBHBIX MECT TEKCTA, IIUTAT Ha BKIJIAJHBIX JIUCTAX.
[TomHOLIEHHO M3BJEKaiTe HHPOPMAIIUIO, COAEPKAIILYIOCS B HAYYHOM TEKCTE.

3. Bemure coOcTBeHHBIE CIIOBapM TEPMUHOB [0 PA3IUYHBIM O00JACTAM 3HAHUH, BIHU30JHUYECKH
npocMmarpuBaiite 3t 3amucu. OcBoeHME MOHATHUH TOM WM WHOW OONACTH 3HAHUN YIYUIIUT
BOCIIPUSATHE U IOHUMAaHUE HAYYHOT'O TEKCTA U MOBBICUT CKOPOCTh YTEHUS.

4. TlpoBemuTe MBICIUTEIbHYIO OOpabOTKY IMOJYYCHHOH HMH(POPMALUU: BBIACISAHTE HCXOAHYIO
MHPOpPMAIMIO U HOBYIO; COPTHUPYHTE CMBICIOBBIE YacTH IO HMX 3HAYUMOCTH, TPYNIHUPYHTE IO
OTIpe/IeNIEHHBIM TpPU3HAKAM, BBIJICIANUTE 3aBUCHUMOCTH; COOTHOCHUTE H3BICUYEHHYIO HMH(OpPMAIHIO C
MMEIOIIMMUCS 3HAHUSIMU; CBEPThIBaiiTe MH(POPMAIIUIO ITyTeM 0000IEeHUS.

Ot0epute HYXKHBIH MaTepuas, coOpaHHBIA npu pabote ¢ wucrounukoM. Ero cruenyet
CUCTEMATU3UPOBATh U XPAHUTH:

e B nankax-nakonumenax (110 TeMaM, pa3jiejaaM, aBTOPaM U T.I1.) WIX B OTJENbHBIX MAIKAX;

e B mempaoax, ]ISl 3TOT0 HyMEPYIOT CTPAHUIIBI, HA MOJISX 3alMCBIBAIOT TEMBI, O] KaKI0M BBIMMCKON
CTaBAT (haMWIMIO aBTOpa, Ha3BaHHe pPadOTHl M T.J. UTOOBI yHOOHO OBUIO MOJIB30BATHCS TAKOM
TeTPaAbl0 U JIETKO HAXOIHWTh HY)KHBIC BBIIICPXKKH, IMOJIE3HO 3aBECTH al()aBUTHBIA yKa3zaTelb TEM.
Jlenast Kakyto-HHUOYIb BBIIHUCKY, B yKa3aTejae OTMEYAloT €e TEMY, HOMEp TEeTPaay U CTPAHHUILY;

e B HEPCOHANbHOM KOMRbIOmeEpe — B OTIEIbHOW manke, HanpuMmep «bubmuorpadus» u daitnax mo
TEMaTHUKE.

XpaHUTh CIEQyeT CaMblii CYIIECTBEHHBIH MaTepuall, MOCTOSIHHO €ro OOHOBJSS. OTOMY CHOCOOCTBYET
3HaKOMCTBO C HOBOW HAy4yHOH, Y4eOHOW, METOAMYECKOW JUTEepaTypol H MyOlIMKalusIMHU Hay4dHO-
TEXHUYECKOM MEPUOIUKHU.

Metoauka 06padoTKH NMOJTy4YeHHOI HHPOPMALMHU

WNudopmanus, nmosrydeHHas MyTeM YTEHUS, IpeJHa3HavaeTcs Ul AajJbHEUIIero UCTONIb30BaHus, a IJisl 3TOTo
ee (DUKCUPYIOT: JIeNal0T TOMETKH, MOJYEPKUBAHMs, JIydllle Ha BKJIAIHBIX JIMCTaX; Pa3HOTO BHJA 3alHCH
(BBIMMCKM, IUIAH, TE3UCHI, AHHOTALMM, KOHCIEKT W Jp.); CXeMbl. [l Jydmiero 3arnoMUHaHHs IOJIE3HO
nepecKa3aTh TEKCT C ONOpPOM Ha CAETaHHbIE 3aluCH, MPU ATOM, HE 3a0bIBas, YTO HAYMHATH JIFOOOTO BUAA
3aIlUCH cieyeT ¢ OMbarorpauIeckux JaHHBIX TEKCTa.

Pexomenoauuu

1. CocraBnsis miiaH OpyU YTEHUU TEKCTA, MIPEXKJIE BCETO, CTAPAUTECh ONPEAETUTh IPAHULIBI MBICIEH. DTH
MecTa B KHHUI€ TOTYac ke oTMeuaiite. HyXHBIM OTpBIBKaM JaBaiiTe 3aroJioBKd, (HOpMYIHUpYS
COOTBETCTBYIOIIMI MYyHKT IUIaHA. 3aTéM CHOBa MPOCMATpPHUBAaWTE MPOYUTAHHOE, YTOOBI YOETUThCH,
MPABUIIBLHO JIU YCTAHOBJICH «IIOBOPOT» COJIEPKAHMS, yTOUHUTE (DOPMYITHPOBKH.

2. CrpemuTech, YTOOBI 3aT0JIOBKU-ITYHKTHI TJIaHA HanboJIee TIOJIHO PAaCKPHIBAIN MBICIIH aBTOPA.
[TocnenoBaTenbHO MPOYUTHIBAS TEKCT, COCTABISHTE K HEMY YEPHOBOM HAOPOCOK MJIaHa ¢ HY)KHOH
JIeTaan3anuen.

3. UYrtoObl 061€TYUTH POOOTY, CaMble Ba)KHbIE MECTa B KHUT'€ OTMEUANTE, NCTIOJIb3YS ISl 3TOTO JIETKO

no



CTUPAIOLIUICS KapaHalll UM BKJIAJAHbIE JIUCTKU.
3anuce JI0OBIX IJIAHOB JIEalTe TaK, YTOOBI €€ JIETKO MOXHO ObLIO OXBATUTH OJHUM B3IJISIOM.
CpoKk BbINOJTHEHHUA:
-IIOATOTOBUTH K CIEAYIOLUIEMY TEOPETUUECKOMY 3aHATHIO
OcHoBHbIEe TPeOOBaHHUA K pe3yJbTaTaM paldoThl:
-IIOBTOPEHHE TPONJIEHHOTO MaTepuaia
Kputepun onenkn:
-YPOBEHb OCBOEHHMSI CTYJIEHTOM CIIPAaBOYHOTO U JIOTIOJIHUTEIBLHOIO MaTepHaa
®opMa KOHTPOJIA:
-(pOHTABHBII OIPOC HA JIEKIIUU

Bun padorsi: IloaroroBka KoOHCIeKTa
HMHCTpYyKIMA 10 BHINOJTHEHHIO CAMOCTOSITEILHON PadoThI

B KoHcmekTe KpaTKO U3Jaraercs OCHOBHAs CYIIHOCTh y4eOHOTro MaTepuania, MpPUBOAATCS
Heo0xoIMMbIe 000CHOBAHUS, TAOJIMYHBIC TAaHHBIC, CXEMBI, 3CKH3bI, pacdeThl U T.11. KOHCIEKT 1enecoo0pa3Ho
COCTaBJIAThH LIETMKOM Ha Temy. IIpu 3ToM nmeercs BOZMOKHOCTh BCET/Ia JIOMOJIHATH COCTABICHHbBIN KOHCIIEKT
BBIpPE3KaMU M BBIMUCKAMH U3 )KYpHAJIOB, Ta3eT, CTaTed, HOBBIX YUYECOHHUKOB, OpPOLIIOp MO OOMEHY OIBITOM,
TaHHBIX W3 VIHTepHETa W JpYyrux HMCTOYHUKOB. TakuM oOpa3oM KOHCHEKT CTaHOBHUTCA COOPHHKOM
HEOO0XOAMMBIX MaTEPUAJIOB, KyAa CTYJACHT BHOCUT BCE HOBOE, YTO OH U3Y4MJI, Y3HAIL

1. IlepBuuHOE O3HAKOMJIGHHE C MaTepHaiOM H3y4aeMOH TEMbl MO TEeKCTy y4yeOHHUKa, KapTam,
JOTIOJTHUTEIHLHOM JTUTepaType.

2. Boiienenue riaBHOTO B M3y4aeMOM MaTepHalie, COCTaBICHHE OOBIYHBIX KPATKHUX 3aIHCel.

3. [lox6op kK TaHHOMY TEKCTY OMOPHBIX CUTHAJIOB B BUJE OTACIBHBIX CJIOB, OMPEAETIEHHBIX 3HAKOB,
rpaMKOB, PUCYHKOB.

4. TlpomymbIBaHHE CXEMaTHYECKOTO CI0co0a KOIMPOBAHMS 3HAHUM, HCIOJIB30BAHUE Pa3IMYHOTO
mpudTa u T.1.

5. CocraBieHue OMOPHOTO KOHCIIEKTA.
®opMa KOHTPOJISI M KPUTEPUM OLEHKH
«oTaamyHo» [lomHOTa Mcnonk30BaHus yueOHOTO Marepuana. O0bEM KOHcIekTa — | TeTpajgHas CTpaHUIa Ha
OJIMH paszzaen Wik oxuH Jauct ¢opmara A 4. Jloruka U3/I0KeHUs (HAJIMYME CXEM, KOJMYECTBO CMBICIOBBIX
CBsi3el MKy MOHATUSAMH). HarnsaqHoCTh (Hanuure puCyHKOB, CHMBOJIOB, U TIP.; aKKYPaTHOCTh BBITIOJIHEHUS,
YUTAEMOCTh KOHCIEKTa. [ paMOTHOCTH (TepMHHOJIOTHYECKas U opdorpaduueckas). OTCyTCTBUE CBSI3aHHBIX
NPEUIOKEHUH, TONBKO OTOPHbIE CHTHAJIBI — CJOBA, CIOBOCOYETaHMs, CUMBOJIBL. CaMOCTOSTENBbHOCTh MPH
COCTaBJICHUH.
«xopouo» Vcrnonp3zoBanue yueOHOro MaTepuana He nojgHoe. O0bEM KOHcIekTa — 1 TeTpajHas CTpaHUIa Ha
OJIMH pa3zen Wi oauH Juct ¢popmara A 4. He 10CTaTOYHO JIOTHYHO U3J0KEHO (HAJTMYUE CXEM, KOJHMYECTBO
CMBICJIOBBIX CBSI3€H MEXy MOHATHAMHK). HarnsaHocTh (HaqMyue pUCYHKOB, CHMBOJIOB, U TIp.; aKKYPaTHOCTb
BBITIOJTHEHUS], YUTAEMOCTh KOHCHIEKTa. [ paMOTHOCTH (TepMHuHOJIOTHYecKas u opdorpaduueckas). OTcyrcTBue
CBSI3aHHBIX  NPEMJIOKEHHH, TOJBKO OINOpPHBIE CHUTHAIBI — CJOBA, CIOBOCOYETAHMS, CHUMBOJIBL
CamMOCTOSITeTbHOCTD TP COCTABJICHUH.
«Y/10BJIETBOPHUTEIBLHO» Vcronp3oBaHue yueOHOTO Marepuaia He noyiHoe. O0bEM KOHCIIEKTa — MEHEe OJTHOM
TeTPaJHON CTPAaHHUIBI Ha OJIUH pa3aen Wik oIuH JucT ¢opmara A 4. He 10CTaTO4YHO JIOTMYHO H3JI0KEHO
(HamMuue CXeM, KOJMYECTBO CMBICIOBBIX CBS3€H MEXAy MOHATUSAMH). HarnsaHocTh (Hainuuue pUCYHKOB,
CHMBOJIOB, U TIp.; aKKYPaTHOCTb BBITIOJHEHHUS, YUTAEMOCTh KOHCIEKTa. [ paMOTHOCTh (TepMUHOJIOTHYEeCKas U
opdorpaduyeckas). OTCyTCTBHE CBSI3aHHBIX MpPEUIOKECHUH, TOJBKO ONOPHBIE CHUTHAIbI — CJOBA,
CIIOBOCOYETaHMS, CUMBOJIbI. CaMOCTOSITENLHOCTD MPH cocTaBiIeHnu. He pa30opunBEbIii mouepk.
«Hey/0BJIeTBOPHUTEJILHO» lcronb30Banue yueOHOro marepuana He mnonHoe. OOBEM KOHCIIEKTa — MEHee
OJTHOW TETpaJHOM CTPAaHUIIBI Ha OJUH pa3aes Wi oauH JUCT popmara A 4. OTCYTCTBYIOT CXEMBbI, KOJIHMUYECTBO
CMBICJIOBBIX CBSA3eH MEXKIY MOHATHAMU. OTCYTCTBYET HArJIAHOCTH (HAJMYKME PUCYHKOB, CUMBOJIOB, M TIp.;
aKKypaTHOCTb  BBITIOJHEHHS, YHMTAEMOCTh KOHCHEKTa. JlomyIieHbl OIMMOKKM TEPMHHOJIOTUYECKHE U
opdorpadpuyeckue. OTCyTcTBUE CBSI3aHHBIX MPEAJIOKEHHH, TOJBKO OMOPHBIE CHUTHAJIBI — CJIOBA,
CIIOBOCOYETaHMS, CUMBOJIBI. He caMocTosITenbHOCTD MpH cocTaBieHnu. He pa30opumBbIiil mouepk.



Bun 3aganus: IloaroroBka cooo0menus
HMHCTpYyKIMA 10 BHINOJTHEHHIO CAMOCTOSATE/ILHOI PadoThI.
Temarnueckoe cooOmieHne — 310:

1. BUJ BHEayIUTOPHOM CaMOCTOSTENbHON pabOTHI,

2. HebombIIOE 10 00BEMY YCTHOE COOOIICHUE TS 03BYYHBAaHUS HA CEMUHAPE, MPAKTUYECKOM 3aHSTHH.

3. uHpOpMAaIH HOCUT XapaKTep YTOYHEHUS WM OOOOIIEeHUS, HECeT HOBH3HY, OTPaKaeT COBPEMCHHBIN
B3IJISAZ TIO0 OTIPE/ICTICHHBIM ITPOoOIeMam.

4. coolmeHne OTIMYaeTcs OT JOKIAJA0B M pedeparoB HE TOIBKO OObeMOM HMH(pOpMalMu, HO U ee
XapaKTepoM — COOOLIeHUs JOMOJHAIT H3y4YaeMblii BONPOC (PpaKTHYECKMMH WJIM CTATHCTHYECKHMHU
MaTepuajIaMH.

5. periaMeHT BpEMEHHU Ha 03ByYHMBAaHUE COOOIIEHUS — JI0 5 MUH.

IlocnenoBaTelbHOCTH PA0OTHI CTYAEHTA:

* coOpaTh M U3yYUTh JUTEPATYPY 110 TEME;

* COCTAaBMTH TUIAH WU IPaUIECKyIO CTPYKTYPY COOOIICHHUS;

* BBIICJIUTH OCHOBHBIC TIOHSTHS;

* BBECTHU B TEKCT JIOTIOJIHUTEINIbHBIC TaHHbIE, XapaKTePU3YIOLIIe 0OBEKT U3yUCHHS,;

* 0(pOPMHTH TEKCT MHUCbMEHHO;

* 03BYYUTh B YCTAHOBJICHHBIN CPOK.

Kpurtepnu oneHKkH: MaKCUMaJIbHOE KOJTMYECTBO OAJUIOB 32 KaXK/bIi MyHKT — | Gasia.

* aKTYaJIbHOCTh TEMBI;
* COOTBETCTBHE CO/ICP)KAHUS TEME;
* TyOMHA TPOPaOOTKH MaTepHuaa;
* IPaMOTHOCTH U MOJIHOTA MCTIOIB30BAHUS UICTOUYHUKOB;
* HAIMYHE JIEMEHTOB HAIVISITHOCTH.
5 6amIoB - 5 «OTIMYHO»
4 6a;mioB - 4 «XOpouio»
3 6ammoB - 3 «ymoBI»
2 6auioB - 2 «HEym»
TembI:
1. Hcropus pa3BUTHS 3JIEKTPOTEXHUKH.
2. Bxman pycCKHX M COBETCKHMX YYEHBIX B CTAHOBJICHHE U PAa3BUTHUE IEKTPOTEXHUKH.
3. OOnacTh NPUMEHEHUS SIEKTPOABUTATEIEeH MOCTOSIHHOTO U TIEPEMEHHOTO TOKa

Buj 3ananus: Pemenue 3agau

HMHCTpyKIMA 10 BHINOJTHEHHIO CAMOCTOSAITE/IbHOI PadoThI.

OO0mme Tpe6oBaHUA K 0hOPMIICHUIO

1. BueayauropHas paboTa BBIIOJIHSACTCS Ha ABOWHOM TETPAJHOM JIUCTE B KIETKY, HA KOTOPOM JOJKHBI
OBbITh HAaITMCAHBI: HA3BaHUE pabOThI, (paMuIKs, UM 1 HOMEp TPYIIBI CTYACHTA.

2. HeoOxomumo ocrtaBiath 1ojst 20 MM ¢ OJJHOM CTOpPOHBI JIMCTa JJIs 3aMeyaHuil npenojasarens. [lpu
oopmieHHH PabOTHl CTYACHT HE JOJDKEH MOJb30BATHCS KPACHBIMU WIIM 3€JIEHBIMH YEPHHMJIAMU WIIN
IIAaCTOM.

3. [Ipucrynas Kk peumeHuIo 3aaauu, CTYACHT J0JDKEH U3YyYHTh €€ YCIOBHE; YSICHUTh, KAKHE BEITMUYMHBI
ABIISIIOTCSL 3aJlaHHBIMM M KakMe HCKOMBIMH; KpaTKO 3amucaTh YCJIOBHE 3aJaud; BBIUEPTHUTH
AIIEKTPUYECKYIO CXEMY, COOTBETCTBYIOILIYIO YCIOBHUIO 3a/1a4H, U MOKa3aTh Ha HEW 3a/laHHbIC U UCKOMBIE
BEJIMYUHBI, a TAaKKe HampaBleHHe TOKOB. IIpakThdyeckoe 3ajaHUe BBINOJHIETCS YEPHUIAMH,
rpaduuecKkas 4acThb 3aJaHus (CXeMbl, KpUBbIC, BEKTOPHbIE THarpaMMbl) — KapaHIalloM C IPUMEHEHHEM
YEPTEKHBIX HMHCTPYMEHTOB. IlpuM BBIMONHEHHMH CcXeM HEOOXOJMMO TOJb30BAaThCsA YCIOBHBIMH
rpadpuueckuMu 0003HaueHusIMH, yeraHoBieHHbIME ['OCTamu.

4. BrInosiHeHUE 3a1aHUH JJOJKHO COTIPOBOXKIATHCS KPATKMMHU MOSCHEHHUSIMH.

5. Tekct, ¢GopMynbl, YHCIOBBIC BBIKIAJIKK JOJDKHBI OBITH uYeTKUMH 0e3 momapok. Ludposas
MOJICTAHOBKA B YPaBHEHUU JIOJDKHA JAaBATHCS OJUH pa3 0e3 MPOMEXYTOUHBIX COKPAIEHHH U PacyeToB.
YucaeHHOe 3HaYeHHE KaXI0TO CUMBOJIA JIOJHDKHO 00s13aTeIbHO 3aHMMATh TO K€ MECTO B (popMyJie, YTo U
caM cuMBOJI. [Ipu BBHINOJTHEHUHM 3a7aHUM CleAyeT NMPUHUMATh MEXIyHapOJHYI0 CHCTEMY E€IMHHULL



m3mepenuss - CH. DBykBeHHble 0003HaueHHs €OUHMII M3MEPEHHs] CTaBATCS TOJBKO  BO3JE
OKOHYATEeJIBHOTO pe3yibTaTa U B CKOOKH He 3aKirouaroTcs, Hanpumep, 120 B; 13 A; 100 Br.

Ilepeuensb 3axa4

Pacuer snekTpuyeckux Lenen nocTosSHHOroO TOKA.

Pacuer mapameTpoB HEpa3BETBICHHON MK 0JHO(PA3ZHOTO TEPEMEHHOTO TOKA

Pacuer cxem coeHEHHS OCBETUTEILHOM HArpy3KH MMPHU BKIIOYCHUH UX B TpeX(a3Hyro ceTh
Ornpeznenenre OCHOBHBIX MTapaMeTPOB MAIIMHBI IEPEMEHHOTO TOKa

Ornpenenenre OCHOBHBIX MapaMeTPOB MAIIMHBI TOCTOSIHHOTO TOKA

Br16op anmapaTypbl yripaBiIeHHs U 3aIUTHI

IR

Kpurtepuun onennBanus

Kaxnas pabGora oIleHHMBaeTCsl MO yHUBEpCaIbHOM Iukane. [IpoueHT pe3yabTaTUBHOCTH IO
KOJIMYECTBY OaJUIOB U KPUTEPUHU OLIEHUBAHUS IPUBOAUTCS Ha KAXKJI0€ MIPAKTUYECKOE 3a/1aHUE.

TexHosiorust olleHMBaHMs HaIlpaBJIEHA HAa U3MEPEHUE OCBOEHHBIX OT/AEIbHBIX 3HAHUM U YMEHUI
U TpeanojiaracT MHIMBUAYAJIbHBIA IMOAX0J] K OLEHMBAHMUIO TOATOTOBIEHHOCTH OOYYaromerocs mo
KPUTEPUSAM COOTBETCTBUS OCBOCHHBIM KOMIIETEHIUAM:

- 00yUaromMKCs MOXET BBIMOIHATH KOHKPETHYIO JiesiTebHOCTh (1 Oamn);
- MOJKET, HO BBINOJIHACT HEe B mostHOM o0beme (0,1 -0,9 Gaios);
- elle He MOXKeT BBITOMHSATH (0 6a/ioB).

VYUUTBIBAIOTCS CIEAYIONINE OCHOBHBIE TPEOOBAHUS - YPOBEHb 3HAHUM M YMEHMA, TO3BOJISIOLIHHA
pemaTh MpakTHYECKHE 3a/aud, YPOBEHb MPAKTUYECKUX HABBIKOB M OTHOIIEHHE K OOBEKTY
JESITEILHOCTH.

Ha omeHky BIHSIOT TakKe YpOBEHb (IOJHOTa M aKKypaTHOCTb) OoGopMiieHHs paboThl, BaJcHHE
MexnyHapoaHOHM cucTeMol enuHuL u3Mepenus - CH.

Kpurepun natudanibpHON OLIEHKH:

- OLEHKa «5» (OTIMYHO) BBICTABIISIETCA 3a 3aJaHue, BbinojgHeHHoe Ha 90 — 100 % npu ycnoBum
METOIMYECKU U apU(PMETHIECKH BEPHOTO PELICHMS, YETKOTO U aKKypaTHOTO 0(hopMIIeHHUs pabOTHI;

- OLIEHKa «4» (XOpoIlo) BBICTaBJSETCSA 3a 3aJaHue, BblMmoiaHeHHoe Ha 80 — 89,9 %, mpu ycnoBuu
METOIMYECKH BEPHOTO PEUICHUS, TIPU HATMYUN HE3HAYUTEIbHBIX OLIHOOK

- olleHKa «3» (YIOBJIETBOPUTEIHHO) BBICTABJISETCS 3a 3aJaHue, BbinoJHeHHOe Ha 70 — 79,9 %, npu
HUIMYMM HE3HAYUTEIBHBIX OMIMOOK B METOJHUKE PAacdyeToB, KOTOPbIC, OIHAKO, MUCKaKAIOT Pe3ylbTar
paboThI;

- OLIEHKa «2» (HEyNOBJIETBOPUTEIILHO) BBICTABIISIETCS 32 BBINOJIHEHHUE 3a/aHUS C CYIIECTBEHHBIMU
omuOKaMu B MeToauke pacuetoB. JInbo mpm HemomHOM (MmeHee 69,9 %) pemieHuu, He MAIOLIUM
MIPEJICTABJICHHS O CUCTEMHOCTH 3HAHUI CTy/IEHTA 110 JaHHOMY BOIIPOCY.

PexoMenayemble HCTOYHUKY HHPOPMALMU:

1. Tampnepun M.B. Dnekrponuka u anekrporexuuka: yueOHuk st CI10. — M.: THOPA-M, 2016

2. Jloropeituyk E.A. TeopeTnueckre OCHOBBI IeKTpoTeXHUKH: yueOHuK utst CI10. — M.: UHOPA-
M, 2017 r.

3. Jloropeituyk E.A. Pacuer snekTpuyecknxX 1 MarHUTHBIX Lienieil u nojeil. Pemenue 3anau:
yuebHoe nocooue — M.: UHOPA-M, 2017 r.

4. Bwuzeo 1o 37eKTpuUecKuM MamuHaM u Tpancgopmaropam Ha YOUTUBE.COM:
http://www.youtube.com/watch?v=7tEsJ-xAOEQ&feature=related;

5. http://www.chipdip.ru/video.aspx «Buzaeo: Unm u J{um — 31eKTpOHHBIE KOMIIOHEHTBI U TPHOOPHI»



METOJIAYECKHUE YKA3ZAHUA K PEHIEHUIO BHEAYJIUTOPHOM PABOTHI e 1
1o reme: Pacyer 3j1eKTpHYeCKHX LeMneil MOCTOAHHOI0 TOKA

Bueayauropnas padora Nel npoBoautes npu nsyuenuu pasnena DJIEKTPUYECKUE LIEITNA
I[TOCTOAHHOI'O TOKA.
JanHast paboTa JaeT BO3MOKHOCTb IIPOBEPUTH 3HAHUA:
- 3akoHa OMma JUIs yyacTKa Leny;
- 3akoHOB Kupxroda ams y3na u i KOHTYpa;
- CBOWCTB I10CJIEI0OBATENBHOIO U NAPAJJIEIBHOIO COETUHEHUS PE3UCTOPOB.
YMeHUsA:
- IPUMEHSATH CBOMCTBA MOCJIE0BATEIBHOIO U APAIEIbHOIO COEMHEHUS PE3UCTOPOB MpHU
OIIpeIeIEHNN PKBUBAJIEHTHOI'O CONPOTUBIICHMS;
- IPUMEHATH 3akoH OMma u 3akoHbl Kupxroda mnpu onpeneneHnn Toka U HaNpsHDKEHUS Ha y9acTKax
LEeIH;
- pacCUMTHIBATh MOIIHOCTh IOTPEOUTENEN;
- COCTABJIATh OAJTAHC MOILIHOCTH JUIsSl ONIPEAEIECHUS TPABUIBHOCTU PELLICHUS
KPATKHE CBEJIEHUA 110 TEME
Ha puc. 1 uzobOpaxeH pe3sucTop, NPEACTaBIAIOMIMA Y4YacTOK 3JIeKTpuyeckodl uenu, rae: U -
NIEKTPUYECKOE HANpSKEHUE Ha pe3ucTope (ydyacTke IemnH); R - 3JeKkTpudeckoe CONpOTUBIIECHUE
pe3uctopa (yuactka 1enu); I - cuna Toka Ha pesuctope (ydacTke Iemnu).
Pucynok 1 - Dnexkrpuueckas cxema

1 R
—_—

U

===

3akon Oma i1l yyacTka nenu
Mexny 3TUMHM 3JEKTPUYECKMMH BEJIMYMHAMU CYIIECTBYET CTpPOro ompefelieHHas cBs3b. OHa
yctaHaBiauBaeTcss 3akoHoM Owma: Cuna Toka | Ha ydacTke AIIEKTpPUYECKOM LieNu HPSIMO
IponopLuHoHaNbHa HanpskeHuto U Ha ero 3akumax M 0OpaTHO MPONOPLUOHATIbHA COMPOTUBICHUIO
R 3toro ywacrka nenu, T.€.

;U r R
torma. a, R torma U=I-R_a, I
Enununel uamepenus: toka [ - A (amnep), nanpsixenust U- B (BouibT), conportusiienus R - Om
IIpumeuanue:
EauHuibl n13MepeHus Bcex 3JIEKTPUUECKUX BEJTUYMH, TOTYYMBIIMX Ha3BaHUE B UECTh YUEHBIX,
MUIIYTCA ¢ IPOIUCHOM (3arjaaBHOi) OyKBbI

MoInHoCTh, HOTpedisieMasi HenbIo
MOIIIHOCTB - 3TO CKOPOCTb, C KOTOPOI MPOUCXOAUT NpeoOpa3oBaHue 3Heprun. /s yuactka nenw,
M300pa)kKeHHOTO HA PUCYHKE 1, 2NIEKTpUUYecKasi MOIIHOCTh MOXKET OBITh OIpe/iesieHa o GopMyiam:
7
bl P =
pP=U-I. P=I"-R: R EnuHHIa H3MepeHHA MOIMHOCTH P - BT (BarT).

IlepsbIiii 3axkon Kupxroga

Ha puc. 2 noka3aHa 4acTb 3JEKTPUUECKON CXEMBI C JIEKTPUUECKUM Y3JI0M MIIM TOYKOM pa3BETBICHUS
(cM. Touky A). DTO Takas TOYKa AIEKTPUYECKON CXEMBI, i€ COCIUHEHbI TPU WIHM OOJbIIEE YHUCIIO
IIPOBOJIOB (HA pHUC. 2 TaKUX MPOBOJIOB 5).



[lepBorit 3akon Kupxroda ycranaBauBaeT COOTHOIIEHHE MEXAY TOKaMH B y3ie. OH Gopmymnupyercs
tak: CymMMa TOKOB, HallpaBJIEHHbIX K y3Jy, paBHa CYMM€ TOKOB, HallpaBJI€HHbIX OT Hero. Jlis y3na A
MO>HO HAIMUCAaTh:

L+, =L+, +];wmTtak {,+1,—-1I,—1I,—1;=0,asB obmemM BHIE ZIZO T. €.

anredOpanyeckas cymma TOKOB B y3Jie paBHa Hy:to. [Ipu 3ToM TOKH, HanpaBJIEHHBIE OT y3I1a,
CUMTAIOTCS OTPULIATENIbHBIMHU.

RER

PucyHok 2 - Dnekrpuueckas cxema

IHocnenoBaTesibHOE CoeIMHEHUE Pe3UCTOPOB (puc. 3)

1
- — R—f Rl R.,

PHCYHOK 3 - DIeKkTpHYecKad cxema

CBolicTBa 3TOr0 BUAA COEAUHEHHUS:
1. Ha Bcex pe3uctopax (ydacTkax) 3TOHM LeMu IPOTEKAET OJUH U TOT KE TOK
I=1,=1,=1,
2. DKBUBAJICHTHOE CONPOTHUBIICHHUE LIENH PAaBHO CyMMeE COIIPOTUBIICHHI €€

R, =K, +R, +R;
3. Hanpsbkenne Ha 3a)KMMax IIETM PAaBHO CyMME TaJICHUH HAaNPsDKEHUH Ha €€ OTAENbHBIX PEe3UCTOpax
(yuacTtkax):
U=U,+U, +U,
4. MomHocTh, noTpedisieMas LEnblo, paBHa CYMME MOIIIHOCTEN OTPEOIIAEMBIX KayKIbIM U3
pe3ucTopoB (Y4acTKOB):

P=F+F +F
5. Ilpu penieHuu 3a1a4, COAEPKALINX [TOCIEI0BATENBHOE COEIMHEHNE AIEMEHTOB, CIIETyET
YYUTBIBATh HE TOJHKO BBIIECNIEPEUNCICHHBIE CBOWCTBA, HO M MPABMWIIBHO MPUMEHSTH 3aK0H OMa u
(bopMyIIBI MOIITHOCTH, HEOOXOIUMOCTh MUCTIOIH30BAHNS KOTOPBIX MOKET BOZHUKHYTH KAK Ha
OTJIEJIHOM YYacTKe, TaK U JIsl Bced 1enu B uenaom. JJist cxembl, H300paKeHHON Ha PUCYHKE
3, OHU JIOJ>KHBI OBITh 3aMKCaHbI B BUJIE:

U U, U U

R, " R R, R
B=U,-I P=U,-I P =U,-I P=U-I
P=I"-R P =I"-R, P =I"-R, P=I"-R
3=£ p-t p3=bs' p-2



IMapaJjuienbHOe coeUHEHHE PE3UCTOPOB (PUCYHOK 4)

PucyHok 4 - DnekTpHyeckan cxema

RPU

CBolicTBa 3TOr0 BUAA COEAUHEHHUS:

1. Ha Bcex pe3ucTopax (ydacTkax) Takoi LIeNH IEUCTBYET OJTHO U TOXKE HaIpPsKEHUE:
U=U,=U,=U;

2. Tok B HEpa3BETBIIEHHOHN YacTH LIENU PAaBEH CyMME TOKOB €€ BeTBeM (310 caeayeT u3 1 3akoHa

Kupxroda).

I=1+1,+1;

3. Ilonnas (3KBUBAJIEHTHAsI) MPOBOAUMOCTh 1IEMU PaBHA CyMMeE MMPOBOAUMOCTEHN €€ pe3ucTOpOB
1 1 1 1
HIIH R R R, R

4. MomHocTh, HOoTpedisieMas LENblo, paBHA CYMME MOIIIHOCTEN OTPEOIIAEMBIX KaKIbIM U3
pe3ucTopoB (y4acTKOB):

P=P+P,+P,

IIpumeuanue:
[] Il pu ompenegun SKBUBaJCHTHOTO COMPOTUBIICHHS TPEX M OOJIBIIETO YKCIIA PE3UCTOPOB
PEKOMEHIyeTCsl BHA4YaJIe HAUTH IPOBOJUMOCTD LIETIH, a 3aTEM €€ COIPOTUBIICHHUE.

1 1 1
G=—+—+.+— p_1

'Rl RE "er . G

L G=G+G, + Gy

e [Ipu onpeneneHnn SKBUBAJICHTHOTO COMPOTUBIICHUS ABYX PE3UCTOPOB PEKOMEHYETCSI IPUMEHSITh
opmymy:
R 'Rj
R _ 1 2

R +R,
IIpu pemenus 3anay, conepkKalux apauiesIbHOE COCIUHEHNE dJIEMEHTOB, CIEAYET YUYUThIBATh HE
TOJIBKO BBIIIIE TIEPEUNCICHHBIE CBOMCTBA, HO U MPABMWIIBHO MPUMEHATH 3aK0H OMa 1 (popmMyIIbt
MOILIHOCTH, HEOOXOAUMOCTb HCII0JIb30BAHUS KOTOPBIX MOYKET BOZHUKHYTh KaK Ha OTJEIIbHOM
y4acTKe, Tak U JUIs BCeH LenH B 1esoM. [[1s cxembl, n300paK€HHOW Ha PUCYHKE 4 OHM JIOJIKHBI OBbITh
3amMcaHbl B BUJE:

U U U 94
I]_:_ IJ=_ I3=_ }-:_

1 R: R} R
P =U -1 P =U-I, P=U-I, P=U-I
P, =1I;-R, P, =1I,-R, P,=1I}R, P=I"-R

72 U Ut [l
H:— P =— P'i:— P=—

Ob6parurech kK Mo100HBIM (HhOpMyJIaM TOCIETOBATEIBHOTO COSTUHEHHUSL.
[Ipoananuzupyiite ux. Pazdepureck, 4To B HUX OOLIEr0 U YEM OHHU OTJIMYAOTCS APYT OT Apyra.



IIpumep 1

JInst  cxeMmbl, NPUBEACHHOM Ha PUCYHKE 5 W NPEACTABIAIONECH CMEIIAHHOE COCIMHEHUE
compoTuBIIeHHH, n3BecTHo, uTo U = 250 B, R1 = 14 Om, R2 = 20 Om, R3 =50 OmMm, , R4 =200 Om, RS
=40 OMm, R6 =15 Om u R7 =60 OMm. OnipenenuTs 3KBUBAJICHTHOE CONpOTUBIeHHE R 3TOM 1enu, Tok |
1 MouIHOCTh P, motpebisieMble 1ienbto, a Tak xe Toku 11,12 13,14, 15, 16, 17 , , nanpsixennst Ul
U2 ,U03,U0U4,US5, U6, U7 u momnocts P1 |, P2, P3, P4, P5, P6, P7 Ha xaxaoM pe3ucrope.
IIpoBepbTe penieHue 3ajauu METOA0M OajlaHCca MOIIIHOCTEH.

[lepen pemeHueM npakTUYECKOro 3afaHus 1 HEoOXOJMMO BHHMMATENbHO MPOYMUTATH OOIIMe
METO/IMYECKUE YKA3aHUS K PELIEHUIO 33]1a4M 1 1 TOJIBKO MOCIIE ATOrO MPUCTYIHUTh K PELICHHUIO.

B sToM mpumepe u B 3ajadax 3ajaHus | MHAEKC TOKA, MPOTEKAOLIEr0 4Y€pe3 pPEe3UCTOp, MHIAEKC
HalpsDKEHUsT Ha HEM M MHAEKC MOIIHOCTH, MOTPEOIsieMO pe3UCTOPOM, COOTBETCTBYIOT HMHIEKCY
pesucropa. Hanpumep, Ha pucynke 5 pesuctop R3 xapakrepusyercs Tokom 13, Hanpsxenuem U3,
MOIIHOCTBIO P3 .

Cxema »3JIEKTpUYECKON Lenu, M300pa)k€HHash Ha PHUCYHKE S5, MPEACTABISIET COOOW CMEIIaHHOE
COEJIMHEHUE PE3UCTOPOB (OHO COCTOMT U3 IIOCJIENOBATENbHBIX M NAapaUICNIbHBIX COEAMHEHUI
AJIEMEHTOB CXEMBbI), SKBUBAJIECHTHOE COINPOTHUBIIEHUE TAKOH LIEMM HAXOAMUTCS IyTEM IOCTENEHHOIrO
YOPOLIEHUS] CXEMbI U "CBEpTBIBaHUA" €€ TakK, YTOOBl MOJIYYUTh OJHO compoTuBieHue. Ilpu pacuere
TOKOB B OTJIEJIbHBIX BETBSIX CXE€MY "pa3BepTHIBAIOT" B 0OpAaTHOM MOPSIKE.

L R,

PucyHok 5 - Dnekrpuueckas cxema

Pemenue

1. Pesucrtopsl R3 u R 4 coequHens! napaiesnbHO, HO3TOMY UX O0IIee CONPOTUBIIECHUE:
_ Ry-K, 50-200 — 40

R, 4R, 504200

34

Teneps cxema NpUHUMAET BUJI, IOKA3aHHBII HA PUCYHKE 6.

I—
H -
.
PucyHok 6 - Dnekrpuueckas cxema
Ha »toii cxeme Boiienensl OykBamu Tpu ydactka (AB, BC, C]I), koTopble COeIMHEHBI APYT
C IpyroM IOCJIEI0BATEILHO.

2. Pesuctopsl R, 1 R34 (cM. puc. 6) coequHeHbl oclieIoBaTeIbHO, UX 00IIee
conpotubiienne R4 = Ry + R3y =20 + 40 = 60 Om. CooTBeTcTBYIOIIAs CXeMa MpUBEAeHa Ha puc. 7

e




PucyHok 7 - Dnekrpuueckas cxema
Pesuctopsl R34 1 Rs coennnensl mapasmienbHo, UX 00111ee COMPOTUBICHUE
Rec="2-4 "5R2-4 *R5_60 - 4060 + 40= 24T\

Teneps cxema 1enu NpuMeT BUJI, IPUBEJICHHBIN Ha puC. 8.

R ok
%ESB ESC D
A |1z, R,

Pucynok 8 - Dnexrpuueckas cxema
3. Pesuctopel Rg n R; coennHeHbI mapamienbHo, UX 00IIee COPOTUBIICHUE
o _ ReR 1560 _
ND — - =
R, +R, 15+060

CxeMa npuHHUMaeT BU/J, TPUBEJACHHBIN Ha puc. 9.

‘I"ER‘B E:JREC :'R“ D
A

PucyHnok 9 - Dnexrpuueckas cxema
3. Haxomum 3KBHBaJIGHTHOE COIPOTUBIICHUE TEMH, YUUThIBasl, uTo Rag = Ry, puc. 10:

LR
A

Pucynok 10 - Dnexkrpruueckas cxema

-
Ryééz R AB T RBC+ RCD: 14 + 24 +12 = 5011
3. Jlms cxemsbl n3o0paskeHHOU Ha puc. 10 HETPYAHO HAWTH TOK, MOTPEOIAEMBIN IETIbI0, KOTOPBIN
OJIHOBPEMEHHO SIBJIIETCA TOKOM HEpPa3BETBIEHHOM yacTu uenu. Ha ocHoBanuu 3akoHa Oma

J050
-2
Ry 30

éd

[lepexois OT cxeMbI K CXeMe B 0OpaTHOM MOPsAKE, HAllJIeM OcTalbHbIe TOKU. Tak Kak cxema,
n300pakeHHas Ha puc. 9, MPeACTABIIET MOCleoBaTeNbHOE coequHeHne yqactkoB AB, BC,
CJ1, To Ha OCHOBAHUM IIEPBOIO CBOKCTBA 3TOT0 BUJA COCMHEHHUS CIECIYET, YTO

=15 =1 =1 :54; (I; =15 =54)

Hcnons3ys 3akon Oma, HaliieM najienne Hanpspkenus Ha ydactkax AB, BC u CD

Uga=U,=1-R =514=70B Ug. =1-Rg. =5-24=1208B U, p=1-R,=5-12=60B

Ilo xomy pemeHus 3aa4v MOKHO IIPOBEPSTH NIPABUIIBHOCTD €€ pelieHus. Tak, Ha OCHOBaHNUU
TPETHETO CBOMCTBA IOCIEA0BATEIBHOIO COCIUHEHHUS CIIEIYET, YTO

U=Up =Up +Usc +Ucp =70 +120+60 =2505 y1g coorBercTByeT 3aJaHHOMY
HAPSDKEHHUIO.



3Has HanpsbkeHus Ha yyactkax BC u CJI, onpeaenum TOKH B BETBSIX (cM puc. 7)

Ha yuactke BC pesuctopsl R4 1 R3 Bkirouens! napaiiensHo. Ha ocHoBaHUM nepBoro
CBOMCTBa 3TOT0 BUJA COEIMHEHHUS CIIEIyET, YTO HAXO/IMM TOKH BeTBeil yuacTka BC:
UBC=Y2*=%=18 TIpivenss 3akon Oma,

U 2 U. 2
7, =P 1205 2 1204
° R,, 60 : R; 40
Ha yuactke CJI pe3uctopsl Rg u R7 Takke BKIIIOUEHBI TapaJUIEIbHO,
U, U, 6
[:’ _[.' _T7 _()OB 6:_6:6_(.):4A [7:_7:0-_{):1‘4
nmosTomy @ ¢ T W kLo k60

Ha cHOBaHMM BTOpOIrO CBOICTBA MapajyieIbHOIO COEIUHEHUS MOXKHO YOEIUThCS HU 3TOM
JTare B MPaBHILHOCTH PELICHUS 3a/1a4M, IPUMEHUB TepBbIi 3akoH Kupxroda U 3 cxemsl (puc. 7)
CIEIIYET, YTO:

I=L=L+I, _ I=L=I+],

JIleCTBUTENBHO:
[=]=1, +1;=243=54  I=I =] +],=4+1=34

Ha puc. 8 Buano, uro Ha yyactke BC BepxHsis BETBb IPEACTABISIET COOOM
MIOCJIEIOBATENIbHOE COEIUHEHUE pe3ucTOpoB R, n R34 03TOMY CBOMCTBO JAHHOTO BUJIA COEUHEHUS
log=12=13=2
(cMm. mepBoe).
Jliig onpenieneHysi TOKOB pe3ucTopoB R3 u R, peaBapuTebHO HallieM HalpsKEHUE Ha
pesuctope Rs, (pucyHOK 6), KOTOpPOE SKBUBAJIEHTHO UM
U34: |34' R34:2 . 40 :808
Tak kak pesuctopsl R3 u R4 Ha peanbHOI cxeMe (CM. pUCYHOK 5) CO€IMHEHbI TapaJlIeIbHO U
U34 = U3 = U4 = 80B , TO:

U U
13:—3:%0:1.614 ;4:_4:ﬁ:0_4,4
RS0 T TR 20
Iposepka: 2= +14=10+04=2A o\ nepBsiii 3axon Kupxroda u BTopoe CBOHCTBO

[ENU C MapauIeTbHBIM COSAMHCHUEM ).
[Ipn ompeneneHnn TOKOB PE3UCTOPOB Ha KaXKIAOM M3 HHX, Kpome R, Obulo ompeaeneHo
HaMpsDKEHHE, 9YTO TPeOyeTCs TaKXkKe 10 yCIOBHO 3a1auu. OCTaIOCh HAUTH HANPsHKEHUE HA PE3UCTOPE
R,.

DTO0 MOXKHO CJIeNIaTh ABYMs criocobamu: Ha ocHoBaHuM 3akoHa Oma U, = |, X R, =2-20 =40 B
WM Ha OCHOBAHHMH TPETHETO CBOMCTBA MOCIEA0BaTeNbHOTO coenuHenus. Ha ydgactke BC BepxHss
BETBb NPEJACTABISET COOOM MOCIeA0BaTEIbHOE COeAMHEHUE pe3uctopoB R, u Rsy (cMm puc. 6),
no3tomy Ugc = U, + Ugy, otcioga U; = Upge —Uzs= 120 - 80 = 40 B. Ilepexonum K OnpeeieHHIO
MOIIIHOCTH, TIOTPEOIIAEMOH TETIhI0 U KAXKIBIM PE3UCTOPOM B OTICIBHOCTH.

3. MomHocTh, moTpebdisieMas erbio
P=U x | =250x 5 =1250A0
Mo1HOCTH, TOTPEOIsIeMBbIe KaXKIbIM PE3UCTOPOM
P]_: U]_X |1:7OX5:350A0 P3: ) 3 X | 3:8OX1.6: 128A(\) P5: ) 5 X | 5:120X3:
360A0 P;=U ;7 x | ;=60x1 = 60Ad
P,=U ,x | ,=40x 2 =80A0
P,=U 4x | ,=80x 0.4 =32A0
Ps=U gx | g=60x 4 = 240A0
14 TIpoBepuM TMpaBUIBHOCTH PENICHHS 3aJadyd HA OCHOBAHMM OajaHCca MOIIHOCTEH, a 3TO
3HA4YUT, 4TO P=P1+P2 +P3+P4+P5+P6 +P7:350+80+128+32+360+240+60=1250BT



BriBon:

OnpeneneHre MOIIHOCTM II€NE€l Ha OCHOBaHMM OanaHca MOIIHOCTEN MOATBEPKIAET
3HAaYeHHE MOIHOCTH, MOXy4YeHHOH o ¢opmyre P = UXI. 3naunT 3a1a4a pemiena npaBuiIbHO.

B paccMoTpeHHOM NpUMEpe MOSICHUTENbHBIA TEKCT AAaH JOCTATOYHO MOAPOOHO Ui TOTO,
YTOOBI CTYJIEHT MOI' CaMOCTOSITEJIbHO pa3OupaThCcsi B pELIEHUM 3ajad, MoA00HbIX mpumepy. Ilpu
pELICHUH 3aJa4 KOHTPOJIbHOU pabOThl MOACHEHMS CIEAYET JaBaTh B 00sA3aTEIbHOM IOPSAKE, HO
JieNaTh 3TO 00Jiee KPaTKo.

Hanpuwmep, nyHkT. 6 npumepa npu opopMIeHHH MOKET ObITh 3alicaH TaK:

6) Tok, noTpedIIgeMblii LIETIBIO,
U 250

I el —

R 50

IFE

A

A

3AJTAHUS BHEAYIUTOPHOM PABOTHI Ne 1
BueayauropHas pabora coctaieHa B 30 BapraHTax M €€ BBIIIOJIHEHNE 00y4arOIIUMHUCS
paccunMTaHo Ha 2 y4yeOHBbIX yaca.
Tabmuma Ne 2 - Kputepuu orieHnBanus BHeay1uTopHor padoTsr Ne 1

OuenuBaeMblii mapamMeTp Makenmatbupii
o0aJ
BrruepTtun cxeMy ist pelieHust 3a7ja4u ¢ MPUMEHEHUEM YEPTEKHbBIX 2
WHCTPYMEHTOB U yKa3aJ Ha HEil HanpaBJIeHUE TOKOB
3anucan yclioBUE 33/1a4M C yKa3aHHEM €HMHULl U3MEPEHHS (PU3HIecKux 2
BEJIMYHUH
YKazaHa 1enp KaxJ0T0 dTana peneHns 3aJaHus 5)
[IpuBeneHbl SKBUBAJIEHTHBIE CXEMBI ITOCJIE TPeoOpa30BaHusl 33 JaHHON 2
AIEKTPUUYECKON CXEMBI
Ornpeenni SKBUBAJIGHTHOE CONTPOTUBJICHUE CXEMBI. 2
Omnpegenuin Tok [ u MmomHocTh P, morpebisiemble 11eNbI0 2
Paccuuran Toku Iy, 1, I3, |4 Ha KaxxI0M U3 pe3uCTOPOB. 4
Paccuuran nanpsbxkenue Ug, Uy, Uz, Uy Ha KaXI0M U3 pE3UCTOPOB. 4
Paccuuran momuocts Py, Py, P3, P4 Ha kaxnom u3 pe3nuctopos. 4
CocraBui 0araHC MOIITHOCTH 2
Crienan BBIBOJ IO paboTe 1
HUTOI'O: 30

OneHka pe3yJibTaToB BHIIIOJHEHUS 3aJaHUSI IPOU3BOJUTCS B COOTBETCTBUH C
YHUBEPCAIBHON INKAJION:

IIpouent Kou-Bo KayecTBeHHas1 OLleHKA HHAMBHUIYAJTbHbBIX

pe3ya1bTATUBHOCTH 0an10B o0pa3oBaTeJbHBIX JOCTHKEHU I
(MpaBHILHBIX 0aJ1 (oTMeTKa) BepOaJIbHBII aHAJI0T

OTBETOB)

90 + 100 27 - 30 5 OTIIUYHO

80 + 89,9 24 - 26 4 XOPOIIIO

70+ 79,9 21 -23 3 YIOBJIETBOPUTEIHHO

Mmenee 70 Mezfiee 2 HE YJOBJIETBOPUTEIILHO

3anaua 1.1 (Ilepen pemennem 3a1auu U3y4UTE METOAMUYECKHUE YKA3AHUS K PELLICHUIO
3aja4 3aaHus U npumep 1)
Ha pucysnke 11 nmpuBeaena cxema 3JIEKTPUYECKON HEMH NOCTOSTHHOTO TOKA CO CMEIIaHHBIM
coeuHeHUEM pe3uctopoB Ry, Ry, Rz u Ry, k koTopbiM noaBeaeHo Hanpspkenue U. Onpenenuts



SKBUBAJIEHTHOE conpoTuBieHue R 3toit nenu, Tok | u MmoutHocTs P, moTpebisieMble 1enbio, a
takke Toku lq, 1y, 13, 14, Hanpsixenue Uy, Uy, Us, Uy, u MomHOCTS Py, Py, P3, P4 HA KO3KTIOM U3
pesucropos. [Iposeputs, uto P = P; + P, + P3 + P,4. /lanHbie 11d cBOEro BapuaHTa B3sTh U3
TaOJINIIBI

I

-
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Pucynok 11 - Cxema 351eKTprU4eCcKOoil 1IeNu MOCTOSIHHOTO TOKa CO CMELIAHHBIM COeIMHEHUEM
PE3UCTOPOB

Tabnuua 3 - Ucxonuele nanuble K 3agaue 1.1

H3BecTHas BeIUMUUHA Homep BapuanTa
1 2 3 4 5 6
U, B 120 125 150 160 180 200
R., OMm 8 28 6 24 25 16
R., OM 20 60 110 140 120 25
R., OMm 16 120 100 60 180 35
R., OM 18 120 15 50 60 40

3anaua 1.2 (Ilepen pemenrem 3a1auu U3y4YUTE METOAMYECKUE YKA3AHUS K PELICHUIO
3aja4 3aaHus U npumep 1)

Ha pucynke 12 npuBeneHa cxema 3JIE€KTPUUECKO 1IENMU MTOCTOSTHHOTO TOKA CO CMEIIaHHbIM
coenuHeHueM pe3uctopos R., R;, R:u R., k koTopbim noaBeaeHo Hanpspkenne U. Onpenenutsb
SKBUBAJIEHTHOE conpoTuBieHue R 3toit nenu, Tok | u MmoutHocTs P, moTpebisiemble 1enbio, a
taxxke Toku |, I, I;, ., nanpsixenue U,, U,, U,, U,, u mominocts P,, P,, P;, P,Ha kaxxnom u3
pesucropos. [Iposeputs, uto P = P,+ P,+ P, + P,. JlanHble uis cCBOEro BapraHTa B34Th U3
Ta0IUIEI 4.
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Pucynok 12 - Cxema 31eKTpUYecKoi 1enu
MOCTOSIHHOT'O TOKA CO CMELIaHHBIM COEIMHEHUEM PE3UCTOPOB

Tabnuma 4 - Ucxoauele naHHbIE K 3amade 1.2
N3BecTHas Benu4ynHa Homep BapuanTa
7 8 9 10 11 12
U,B 90 130 156 180 210 234




R., Om 36 100 30 24 300 24
R., Om 18 25 45 12 60 36
R., Om 45 10 300 30 60 240
R., Om 30 15 75 20 30 60

3aja4 3a4aHus U npumep 1)

3amaua 1.3 (Ilepex pemiennem 3a1a4u H3yIUTE METOJANYECKUE YKA3AHHS K PEIICHHIO

Ha pucynke 13 npuBeneHa cxema 3JIEKTPUUECKO 1IENMU MOCTOSTHHOTO TOKa CO CMEIIaHHBIM

coenuHeHneM pe3uctopos R,, R;, R:u R., k koTopbim noaBeaeHo Hanpspkenne U. Onpenenursb
SKBUBAJICHTHOE conpoTuBieHue R 3toi nenu, Tok | u MmoutHocTs P, moTpebisiemble 1enbio, a
taxxke Toku |, I, I;, ., nanpsixenue U,, U,, U,, U,, u mominocts P,, P,, P;, P,Ha kaxxaom u3
pesucropos. [Iposeputs, uto P = P,+ P,+ P, + P,. JlanHble 111 CBOETO BapuaHTa B3STh U3

TAOJIUIEL 5.
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Pucynok 13 - Cxema 3/1eKTpHUUeCcKOM ey MOCTOSHHOTO TOKA CO CMEIIAHHBIM COEAMHEHUEM

PE3UCTOPOB

Ta0muna 5 - cxoauele JaHHbIE K 3aa4de 1.3

WN3BecTHAa BemuunHA

Homep BapuanTa

13 14 15 16 17 18
U, B 60 90 120 150 165 195
R., Om 3,2 4 8 5,6 2 32
R., Om 12 60 200 40 30 100
R., Om 40 24 50 60 15 150
R., Om 10 240 60 36 40 30

3anaua 1.4 (Ilepen pemenreM 3a1auu U3y4UTE METOAMUYECKHUE YKA3AHUS K PELLICHUIO
3aja4 3aaHus U npumep 1)

Ha pucynke 14 npuBeneHa cxema 3JI€KTPUUECKON IEMU MOCTOSIHHOTO TOKA CO CMEIIaHHbIM

coenuHeHneM pe3uctopos R,, R,, R:u R., k koTopbim noaBeaeHo Hanpspkenne U. Onpenenurtsb
SKBUBAJIEHTHOE conpoTuBieHue R 3toit nenu, Tok | u MmoutHocTs P, moTpebisiemble 1enbio, a
taxxke Toku |, I, I;, |, nanpsixenue U,, U,, U,, U,, u mominocts P,, P,, P;, P,Ha kaxxnom u3
pesucropos. [Iposeputs, uto P = P,+ P,+ P, + P.. JlanHble 1uis cBOEro BapuaHTa B34Th U3

TAOIUIEI 6.




MMOCTOSIHHOTO TOKa CO CMCITaHHBbIM COCIMHCHHUEM PC3UCTOPOB

Taobmuna 6 - cxoauele faHHbIE K 3a7a4ue 1.4

Pucynok 14 - Cxema 31eKTpUYecKoi 1enu

W3BecTHAa BemnunHA

Homep BapuanTa

19 20 21 22 2 24
3
U, B 48 75 90 120 180 240
R., Om 8 10 45 20 15 48
R., Om 4 12,6 12 24 22 24
R., Om 10 4 40 10 24 180
R., Om 40 6 60 15 12 120

3anaua 1.5 (Ilepen pemenuem 3a1auu U3y4UTE METOAMYECKUE YKA3AHUS K PELLICHUIO
3aja4 3aaHus U npumep 1)

Ha pucysnke 15 nmpuBeaena cxema 3JIEKTPUYECKON UEMH NOCTOSTHHOTO TOKA CO CMEIIaHHBIM
coequHeHueM pe3uctopos R.R:, R.u R,k koTopeim noaseneno Hanpspkenue U. Onpenenutsb
SKBUBAJIEHTHOE conpoTuBieHue R 31oit nenu, Tok | u MmoutHocTs P, moTpebisiemble 1embio, a
taxke Toku I l,, 13, |,, nanpspkenus, U, U,, U3, U,u moutnoctu P, P,, P3, P,Ha kaxaom u3
PE3UCTOPOB.

IIposeputs, uro P = P.+ P,+ P.+ P, JlanHsle U1 cBOE€ro BapuaHTa B3sITh U3 TaOIHUIIBI 7.
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Pucynok 15 - Cxema 31eKTpruecKoi enu MOCTOSSHHOIO TOKa CO
CMELIAHHBIM COCIMHEHUEM PE3UCTOPOB

Tabmuna 7 - Ucxogusle JaHHbIe K 3aga4de 1.5

H3BecTHas BeIMUMHA Howep sapuarra
25 26 27 28 29 30
U,B 90 120 156 220 195 200
R., OMm 8 10 20 12 14 8
R., OMm 40 15 45 40 60 150
R;, Om 60 10 30 60 30 100
R., OM 4 14 40 8 18 12




METOIJAYECKHUE YKA3ZAHHWA K PEHIEHAIO BHEAYJIJUTOPHOM PABOTBHI Ne 2
o Teme: Pacuer mapaMeTpoB Hepa3BeTBJIECHHOM e 0AHO(PA3ZHOI0 IEPEMEHHOI0 TOKA
Otu 3amaun oTHocATcs K TeMme «llemm mepemeHnHoro toka». JlanHas paboTa AaeT BO3MOYKHOCTb
IIPOBEPUTH 3HAHUS:
e CYIIHOCTH (PM3MYECKUX MPOIECCOB, MPOTEKAIOIINX B JIEKTPHUECKUX LEMAX OAHO(DA3HOTO
IIEPEMEHHOI0 TOKA,
e METOAMKY IIOCTPOCHMS IEKTPUYECKUX LENEH, NOPALOK pacdyeTa uX MapaMeTpoB;
YMEHHS:
e PAacCUHTHIBATH OCHOBHBIE IAPaMETPBI MPOCTHIX JIEKTPUYECKUX LEIEH.

KPATKHE CBEJJEHUA 110 TEME

B 3Tux nensix, Tak ’e Kak U B LENSX IIOCTOSIHHOTO TOKA, IIPH PELICHUH 3a/1a4 UCIIOJIb3YEeT
3akoH Owma, mepBbIi 3ak0H Kupxroda, ¢opmynsl MOITHOCTH, CBOMCTBA IOCIEIOBATEIHHOTO H
napajjiesIbHOro coenquHeHuii. OHaKo M3-3a TOro, YTO B IEPEMEHHOM TOKE AECHCTBYET TPHU BUAA
COBEPILUEHHO PA3JIMYHBIX [0 XapaKTepy CONpPOTHBIECHHM (akTuBHOE R, MHIykTMBHOE X, U
eMKocTHOE X.:) (hopma 3amucl 3aKOHOB M3MeHseTCs. VHade ycTaHaBIMBACTCS CBS3b M MEXIY
OIHOPOJIHBIMU DJIEKTPUYECKUMHU BEIMYMHAMHU. Tak, IpU IOCIEIOBATEIBHOM COCIUHEHHH B
MOCTOSTHHOM TOKE 001IIee CONPOTUBIICHHE OBLIIO PAaBHO apU(PMETHUECKONW CyMME CONTPOTHBIICHUH,
B MEpeMEHHOM TOke Oepercsi yxe reomerpuueckas cymma R, X, X.. ['eomerpuuecku
CKJIQJbIBAIOTCSl TAK)KE HAIIPSDKEHUS U MOLIHOCTU HA OTUX CONPOTUBIICHHUSIX.

Ha ocHoBanuu 3axoHa OMa HanpsiKEHUs] HA AKTUBHOM, MHJTyKTUBHOM U €MKOCTHOM
CONPOTUBJIEHUSAX MOTYT OBITH ONPEENEHBI 1O pOopMyIIaMm:

T TR T =T.V. - I =1.Y
[/R—I R. {A’L—I ‘XL.. {ac. I;&(‘\-
I[Ipu 5TOM clefyeT UMeTh B BULY, 4TO ~ &
L'TL

— CcOBIaJaeT 1o (aze ¢ TOKOM,
-omepexaet 1o

daze Tok Ha 90°, €
- OTCTaeT OT ToKa Ha 90°.
PesynbTupyroliee HaupspKeHHe © PeICTaBIAET TEOMETPUUECKYIO CYMMY HaIPsHKEHUH

Yy Ye. Ha pucynke 16 npencraBiena BeKTOpHAs AMATPaMMa dTUX HANPSKEHHIA.

Pucynoxk 16 - BektopHas ImarpaMma

_L ._.."

Pesynbrupytomiee Hanpspkenue U, KOTOpoe SBIISIETCS HAPSHKEHUEM, TIOJBEACHHBIM K 3aKUMaM
neny, (MOKHO HAlTH HE TOJBKO rpadUIecKH B 3TOM CIIydae JuarpaMma J0JDKHA ObITh MOCTPOEHA B
Maciurabe), HO 1 MaTeMaTH4eCKH, Ha OCHOBaHUM TeopeMsl [Indaropa:

U=\U2+(U, -U,)




/ [ [
R= [_R V.- b_f V.- b_ﬂ"
IR ER
Ecnu kaxxoe U3 HanpsKeHU Ha BEKTOPHOU auarpamme (puc.16) pasnenurs Ha ToK |, To
NoNy4YuTCs Purypa, mogoOHasi BEKTOPHOI 1uarpamme, KoTopasi OyieT Ha3bIBaThCs TPEYTOJIbHUKOM

3'

A3
o 2
¥

V) =
conpotuBieHui (puc 17) T.k. R uﬁ
W3 TpeyrosbHUKa CONPOTHUBIIEHUH CIIENYET, YTO
Z=\JR+(X, —X.)
Ecnu kaxxnoe U3 HanpsKeHU Ha BEKTOpHOM Auarpamme (puc. 16) yMHOXUTH Ha TOK |, TO

noyryautces Gurypa, mogoOoHast BEKTOPHOH auarpaMMe, KoTopas OyIeT Ha3bIBaThCS TPEYTOILHUKOM
MoIrHocteil (puc 18), T. k.

P=U,-I. Q,=U,- 1. O.=U,"1
o

Pucynok 18 - luarpamma MoniHocteit

S:\}PEJF(QL"QC)]

N3 TpeyrosbHMKa MOITHOCTEN CIEYET, YTO
Hcnons3ys 3axkoH OMa 7151 KaKI0TO 3JI€MEHTa e TOK MOYXXHO HailTH 1o (popmymam:

P:IQ*R: QL :Ij"XL: Qf :IE"YE‘:

g 72 2 2
U? U U U-
P="R Q=% Qc=—" , S=—

R : AL : ‘1(:' : S = I_ ‘Z T Z

N3 tpeyronpHuka MoutHocted (puc 18) Tak xe cienyer, yto P =S - cos@p Q =S - sing
mm P=U-1-cose
nm Q=U"-1-sing
rae Q = Q.— Qc- pe3yJbTUpPYIOLIas peaKTUBHASL MOLIHOCTD
AHanu3upysl BEKTOPHYIO Juarpammy HampsbkeHui (puc. 16), TpeyronbHUK CONMpPOTUBICHUM
(puc. 17), TpeyroapHuk MourHocTel (puc. 18), MoxHO caenarh BeiBoa uto nipu U, > U (X > X.)
pe3yabTupyronuil Bektop Hanpsbkenus U onepeskaer Bexktop Toka | Ha yron ¢ <90°, a npu U, <
U (XL < Xc) pe3yapTUPYIOLIUI BEKTOP HANpPSKEHUS OTCTAET OT BEKTOpa TOKAa Ha Yroi .
cos@= P/S - HazpiBaeTCs KOA(HUITUSHTOM MOITHOCTH



OcobeHHOCTH pacyeTa HenH MpH JPyroil KOMOMHALIMU 3JIEMEHTOB cXeMbl. [Ipu oTcyTcTBHN
OIHOTO M3 PEAKTHBHBIX COINPOTUBJICHUN BCE DSJIEKTPUYECKUE IIapaMeTphbl ONPENCISIIOTCS 10
BBIIIETTpUBEIEHHBIM (opmyram. [Ipu 5TOM 13 HUX HY>)KHO HCKITIOYUTH IMapaMeTPhl C HHIEKCOM

OTCYTCTBYIOLIETO JIEMEHTA.

PZIQ*R; QL :IE'XL; Qf :IE'XC-

7 72 2 2

[: U U- []*
P: R QL :_L QC - YC )

' < S=IZ gy Z

Uc (XL < X¢) pe3yJbTUPYIOIINNA BEKTOP HAIPSKEHUSI OTCTAET OT BEKTOPA TOKA HAa YIoJl (0. COSQ=
P/S - HazpiBaeTcst KOA(PPUIHEHTOM MOITHOCTH

OcobeHHOCTH pacueTa Lenu MpH Apyroil KOMOMHALMY 3JIEMEHTOB cXeMbl. [Ipu orcyTcTBHM
OIIHOTO M3 PEAKTHBHBIX COINPOTUBJICHUN BCE DJJIEKTPUYECKUE IIapaMeTphbl OINPENCISIIOTCS 10
BBIIIETTPUBEICHHBIM (opMynam. [Ipu 3TOM M3 HUX HYKHO HCKIIOYHTH MApPAMETPHl C MHIECKCOM

OTCYTCTBYIOLIETO JIEMEHTA.

Pucynok 19 - Dnekrpuyeckas cxema

Ha pucynke 19 uzo6paxkeHa uemnsb ¢ nociieJoBaTeIbHbIM
2. 2.
coequHeHueM R u X, anemeHt XLCJ OTcyTCTBy)e(T, nostomy U = ,2+U °; Z=R*+X *;

sinp="" sinp=""singp=""
$={P’+Q .Q=0Q. U Z . S
e B X:
———dp 1 P\l
e o o . B e |
SESENN oy
U B | & i[ O T Pucynok 20 - DnexTpudeckas cxema

Z U S

—

U :\/(UR1+UR2 )2+UL2 : Z :\/(R1+R2)+XL2 : S :\/(F)1+P2)2+QL2 ,

Ug, +U R, +R P, +P
cosp=_"t "R2 cosp=_' % cosp= _° 2

U . 7z S




BekropHast quarpamma, TpEYrOJBHUK CONPOTHBICHHN W TPEYTOJILHUK MOIIHOCTEH OYyIyT MMETh BUJ,
n300pa’keHHBIN Ha pUCyHKe 21

v
Y% > 21-B
o @, YHOK E€KTOpHas JuarpamMmma,
“‘ /TOJIbHUK COIPOTHUBJICHUU U
Bl Ur,* Un, R*R, | P+5 TOJIbHUK MOIITHOCTEH

Heﬂb C mMocCJaeaA0BaTC/IbHBIM COCIUHEHUEM IJICKTPOIIPUEMHUKOB, COACPKalIas
AKTUBHOC, HHAYKTHUBHO€ H EMKOCTHO€ COIIPOTUBJICHUA

IIpumep 2

Ha pucynke 22 B 0oaHO(ha3HYIO 3JEKTPUYECKYIO ILIEMb MEPEMEHHOTO CHHYCOHMJAIBHOTO TOKa
HanpspkeHneM U=50B Bxmouensl aktuBHble R1=90M u R>=110M u peakTUBHBIE 3JIEMEHTHI,
obnanaromue conpotuBieHusIMU X = 120M, Xc=270Mm.

Onpenenuth: TOK | B 1enu; HampspKEHME Ha KaKIOM JJIEMEHTE 1I€MH; aKTUBHBIE,
PEaKTHBHBIC U MOJIHOE COMPOTHUBIICHHUS; YTOI CABUTa (pa3 MeX Iy HAMpsHKEHHEM W TOKOM ( 110 BETHYHHE
U 3HAKy); AaKTUBHbIE U PEAKTUBHBIE MOIIHOCTH JJIEMEHTOB; AKTUBHYIO, PEAKTUBHYIO M IOJHYIO
MOIIIHOCTH LIENH.

PucyHok 22 - Dnekrpuyeckas cxema

[Toctpouts B MacmTabe BEKTOpHYIHO auarpamMMmy HampspkeHuil. [locne mnoctpoenus
ayarpaMmMbl U3MEPUTh BEKTOP CYMMAapHOTO HAIpsDKEHHMsT W yOeIUTbCS B TOM, YTO C y4ETOM
MaciTada ero BeJIMJruHa paBHA HAMPSDKEHUIO, MTOABEICHHOMY K 3a)KUMaM LETH

Pemenue:
1. Onpenensiem OJIHOE COPOTUBJICHUE LIETTH

Z= R, +R,)+ (X, —X.)? =+(9+11)? +(12—27)* =25
_U _50

—“Y_9
2. OmpesiensieM TOK IETH Z 25

3. OnpenenseM NajeHUe HAMPSKEHUS:
Ha aKTMBHOM CONPOTHUBIICHHH Ri Ug, =1-R; =2-9=18B
HA aKTUBHOM comporusienun R, Yre =1+ R, =2-11=228
Ha MHAYKTUBHOM comporusnenun Y =1+ X =2-12=248
Ha eMKOCTHOM conpoTusiennn ~ Jc= - Xe = 2-27=54B

4. OmpenenseM yroi caBura a3 MexIy HaIpsHKEHUEM U TOKOM
R, +R, 9+11 XL_XC_12—27__06

7 o5 ¢=-36,9°

CoSQ = =08  sin =

Z 25



5. OnpenensieM aKTUBHYIO MOIIIHOCTD LIENH R
P=P+P =1?(R+R)=2%(9+11)=80A0
1 2 1 2

6. OmpenersieM peaKTHBHYIO MOIIHOCTD LIETTH Q=U-Ising =50-2-(-0,6) = -60AA

7. OnpezensieM MOJHYIO MOIHOCTS e S = | -U =2 - 50 = 100AA
8. IlocTpoeHKe BEKTOPHOI JUarpaMMbl HAUMHAEM C BBIOOpa MacITaba [yIs TOKa U

HaNpsKeHHs. 3aaeMCcs MAacIITaboM 10 TOKY U 110 HANPSKEHHI0 1 = 1A/cl, m, =108 [

m
3mece ™ u 'Y - macmTaGHbIe KO3 dHUIHEHTH. OHM MOKA3BIBAIOT, CKOJIBKO AMIIEP UIIH BOJBT

comepxurcsa B 1 cM. MacmTab MoKHO 3a1aBaTh u rpadudecku (cM. puc. 23).
[Topsinok mocTpoeHus

Ot Touku 0 TOPU3OHTAIBEHO BIIPABO MPOBOANM BEKTOp Toka | 00muii st Beeit uenu. B
BBIOpaHHOM MacmiTale ero JuimHa OyaeT

JU;'

£,



BekTop akTUBHOTO HAmNpsHKEHHS COBMATaeT Mo (a3e ¢ TOKOM, Yrojl CABUTa (a3 MeXIy HUMHU PaBeH
0, MOATOMY OTKJIAaJIbIBAEM €r0 BJI0JIb BEKTOpa TOKa OT Touku 0 BrpaBo. B BeIOpaHHOM MaciuTade ero

JuHa OyJeT

Up = 18_ 1,80
V]

10

URl

Ot xoH1a Bektopa Uri, OTKIIaAbIBa€M BIIPABO BAOJIb BEKTOPA TOKA BEKTOP aKTUBHOT'O
HanpspkeHus Ugrp. Ero mmna Oyner

22

_Yre _ %2505
0

My

Ot xonna Bexkropa Ury OTKIIQABIBAEM BEPTUKAIBHO BBEPX BEKTOP MaICHUS HAMPSDKEHUS Ha
MHIYKTUBHOM conpotuBiieHnn U Tak kak oH onepeskaeT Tok Ha yroa 90°. Ero nnuna Oyzaer

0y YU = 24 _ 2,4
: my 10

Ot xoH1a Bektopa U oTKIIapIBaéM BEPTUKAJILHO BHU3 BEKTOp NajeHus HanpsikeHus: Uc Ha
€MKOCTHOM CONPOTUBJIEHUH, T.K. OH OTCTaeT oT Toka yroi 90°. Ero mymHa Oynet

N U 5,4
c - my 10

I'eomerpuueckas cymma BekTopoB Uri, Ure, UL u Uc pomkHa ObITh paBHAa  MOJHOMY

nanpsokennio U , prioxkenHomy K 3axumam nerm, T.e. U =Ur+Ur+UiL+Uc
M3MepuB JUIMHY 3TOTO BEKTOpPA, yoexkaaeMcs, uto oHa ly= 5 cM. DT0 3HaYUT, 4TO C y4ETOM

Maciinrada ero BeJuunHa OyieT: U=l, -m, =5-10=50A

1o ycnoBHIO 3a1au KIMEHHO TaKO€ HAINPSKEHUE MPUIIOKEHO K 3aKUMaM
LEeMH.

IIpumeuanue:

Eciu B BbIOpaHHOM MacmTabe BEKTOP CYMMAapHOIO HAampsDKEHHs He OyIeT paBeH
MPWIOKEHHOMY K 3aKMMaM 1IEMH HaIPsHKEHHIO, TO 3TO OyJEeT FOBOPUTH 00 OIIKOKE, JONYLIEHHOU
B PEIICHHUH 3a/1a4H WM B IOCTPOEHUU BEKTOPHOM AuarpaMMbl. Ee Hy>KHO HaliTH U yCTPaHUTh:

Yamie Bcero HaOMIOAAIOTCS OMIMOKH, CBA3aHHBIE C MCKAKEHUE MAcIITa0OB MPH MOCTPOEHUU
BEKTOPHOM JHMAarpaMMBbl. Y4YTUTE 3TO, IIPU IIOCTPOCHUM BEKTOPHOM JUArpaMMbl I1OJb3YHUTECH
YepTEKHbIM HHCTPYMEHTOM. BBINONHANTE 1uarpaMMy TOYHO U aKKypaTHO.

3AJTAHUS BHEAYJIUTOPHOM PABOTBHI Ne 2

BueayauropHas pabora coctaieHa B 30 BapraHTax U €€ BBIIIOJIHEHNE 00y4arOIIUMHUCS
paccunTaHo Ha 1 yueOHbIN yac.

Tabmuua 8 - Kpurepun oreHnBanus BHeAy TMTOPHON paOboTh Ne 2

. MaxkcumasibHbIH
OuenuBaemblii mapamerp
0aJL1

Berueptun cxemy s pelleHMs 3aJadd € NPUMEHEHUEM YEpPTEKHBIX 2
VHCTPYMEHTOB U yKa3aJl Ha HEW HalPaBJICHUE TOKOB

3anucan KpaTKOe€ YCJIOBHME 3aJauyd C YKa3aHUEM E€IMHULl HM3MEpeHHs 2
(U3HYECKUX BEITMYNH

YKkazaHa [eab KaKJI0ro dTara penieHus 3a1aHus 8
PaccunTain 8 HEM3BECTHBIX TAPAMETPOB 33JaHHON ANEKTPUUECKON CXEMBI 16




ITponomxenue Tadauip! 8

Onpenmenunn  Macmtad TOKOB U HANPSOKEHUST W PAcCUUTAN  JUTHHBI 6

COOTBETCTBYIOIIUX BEKTOPOB

[TocTpowmst BEKTOPHYIO AUATPAMMY 3

[TpoBepun mocTpoeHUEeM MPaBUILHOCTH pacyera 2

Crenan BbIBOJ 10 paboTe 1
NUTOTO: 40

OneHka pe3ylbTaTOB  BBINOJIHEHMS 3aJaHUsl I[POU3BOAMTCS B  COOTBETCTBHM C
YHUBEPCAIBHON IKAJION:

IIpouent Kou-Bo KavecTBeHHas1 olleHKa MHANBHIYAJTbHBIX
Pe3yJbTaTUBHOCTH 5AILIOB 00pa3oBaTeJbHBIX JOCTHKEHHU I
(IpaBUJILHBIX OTBETOB) 0aJ11 (oTMeTKa) BepOaJIbHBIN aHAJIO0T
90 + 100 36 - 40 5 OTIIUYHO
80 + 89,9 32-35 4 XOPOIIIO
70+ 79,9 28 - 31 3 YIOBJIETBOPUTEIHHO
MmeHee 70 MZ%ee 2 HE yJIOBJIETBOPUTEIHHO

3agaya 2.1 Ha puc. 24 B onHO(]a3HYIO 3IEKTPUYECKYIO CETh IEPEMEHHOTO
CHUHYCOUJAJILHOTO TOKA BKJIIOUEHBI pealibHasl KaTyIlIKa UHIYKTUBHOCTH, 00Jaar0Iiasi aKTUBHBIM U
MHIYKTUBHBIM COIIPOTUBIIEHUSIMH, BOIBTMETP — V, amnepmeTp - A u BattmeTp - W, nusmepstoniue
COOTBETCTBEHHO HanpskeHue U, moaBeneHHoe K KaTyllIKe, €€ TOK | M akTHBHYIO0 MOIIHOCTS P.

Hcnonp3ysa mokazanusi mpuOOpPOB, ONMpPEAeNnTh: akTUBHOE R, momHoe Z - CONpPOTHUBIICHHE
KaTymky; ee peakTuBHyl0o Q u monHylo S MomHocth; aktuBHy0 U, u peaktuBHyio U
COCTABJISIIOIINE HANPSDKEHHST; KOA((UIIMEHT MOIIHOCTH U yTOJI CABHTA (a3 (¢ MeXAy HaNpsHKeHHEM
u TokoM. Ilo pesynpraTaM pacuera MOCTPOUTH B MacuITabe BEKTOPHYIO AMArpamMmy HaIpsKEHUH.
[Tocne mocTpoeHusi nuarpaMMbl U3MEPUTHh BEKTOP CyMMAapHOI'O HampsKEHUs U yOeOUTCs B TOM,
YTO C y4yeToM Macimraba ero BEIMYMHA paBHA IMOKAa3aHUSIMM BOJIbTMETpa. [[aHHBIE A CBOEro
BapUaHTA B3SITh U3 TaOIHIIHI 6.

PucyHok 24 — Dnektpuueckas cxema

Tabmuma 9 - Ucxonusle qaHuble K 3agaue 2.1

[Toxa3zanus Bapuant

puOOpoB 1 2 3 4 5 6 7 8 9 10
Bonsrmerpa -U, B 90| 120 | 140| 150 | 175| 120| 135| &0 200 | 220
Awmmnepmerpa -l , A 9 8 7 6 5 4 3 2 8 4
Bartmerpa - P, Br 648 | 576 | 784 | 540 | 700 | 288 | 324 | 96| 1280 | 528

3apaua 2.2 Ha pucyHke 25 npuBejeHa 3JIEKTpUUYECKas CXEMa, BKIIOYEHHAs B CETh OAHO(A3HOIrO
NIEPEMEHHOI0 CHHYCOMJAIBHOIO TOKA, W COCTOALIAS W3 IOCJIEN0BATEIBHOIO COEOUHEHMS JIBYX
AaKTUBHBIX CONIPOTUBIIEHUH U eMKOCTHOrO. M3BecTHbI: HanpsibkeHne U, moBeIeHHOE K 3aKuMam



uenu; HanpsokeHMe Ur: W Ugrz Ha aKTUBHBIX CONPOTUBIICHUSX, BEJIMYMHA EMKOCTHOIO
CONIPOTHUBIICHUS Xc.

Onpenenutsb: HanpsbkeHrne Uc Ha eMKOCTHOM coNpoTuBieHuu; Tok | nenu; aktuBHbie Ry, Ry
U 1oJTIHOE Z CONMPOTHBIICHUS; yroa casura (a3 ¢ mexay HampspkenueM U u Tokom | (o Benmunae
U 3HaKy); akTHBHYI0 P, peaxtuBHyo Q, n momuyro S momHocty uenu/ Iloctpouts B macmrtabe
BEKTOpHYIO Juarpammy HanpsokeHuid. [locine mnocTpoeHust auarpamMmbl  M3MEPUTh  BEKTOP
CYMMApHOI0 HampspKeHHUs M yOeauTcss B TOM, YTO C Y4YETOM Maciutada ero BeJWYMHa paBHa
HaNPSHKEHHIO, TTOIBEICHHOMY K 3aKMMaM 1iend. JlanHble CBOero BapuaHTa B3sATh u3 Tadbmuis 10.

|
- ]{ i Xc .R 2
s e | e
Us, P |U:Qc|Us, B PucyHok 25 — DieKTpudecKas cxema
~Z U S
Tabnuna 10 - McxonHble naHHble K 3a1aue 2.2
W3BecTHas Bapuant
BEJIMYMHA 11 12 13 14 15 16 17 18 19 20
U, B 200 195 180 [175 |160 |150 |140 (125 |170 165

Uri, B 60 90 68 60 54 45 52 30 70 48

Ur2, B 60 66 40 80 42 75 32 45 32 84

Xc, Om 80 39 36 21 64 30 28 20 68 33

3amaya 2.3 Ha puc. 26 npuBegeHa cxeMa OJJIEKTPUUYECKOW LEMU MMEPEMEHHOIrO
CUHYCOUJAJIBHOTO TOKa C IOCJIEI0BAaTENbHBIM COEAMHEHHEM aKTUBHOro R, mHAykTHBHOrOo X H
€MKOCTHOTO Xc COMPOTUBICHHUHA. V3BECTHBI 3TH COMPOTHUBIEHUS W TOJNHAS S MOIIHOCTH IIETIH.
OmnpenenuTh mMokazanusi TpuOOpoB, yron casura ¢a3z ¢ mexay HanpsokeHunem U u tokom | (o
BEJIMYMHE M 3HAKY), aKTHBHYIO P 1 peakTuBHYI0 Q MOIITHOCTH IETH.

[TocTpouTs B MacmiTabe BEKTOPHYIO TuarpaMMy HanpsbkeHuid. [locie moctpoeHus usmepurhb
BEKTOpP CYMMapHOr0 HAampshKeHUs M yOequThCsS B TOM, YTO C YYETOM MacluTada ero BeJIWYuHa
paBHa MTOKa3aHUIO BOJBTMETPA, U3MEPSIOIIEr0 HANPSHKEHUE HA 3aKUMax LETH.

[Ipumedanue: npu ONpENEICHUM IIOKa3aHUN NPUOOPOB B MOSCHUTEIBHOM TEKCTE K
PELICHHUIO 3aJlaud yKa3blBaTh HE TOJIBKO Ha3BaHWE MNpuUOOpa U M3MEpsieMOW BEIMYMHBI, HO U
Ha3BaHHE y4yacTKa LN, Ha KOTOPOM IPOUCXOIUT U3MEPEHHUE.

Hanpumep, BonbT™MeTp VR U3MEPSIET HANPSKEHUE HA AKTUBHOM COIIPOTUBIIEHUHU LIENU
JlaHHbIe 171 CBOETO BapuaHTa B3sTh U3 Tabauuel 11.
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t Xc PucyHok 26 — DiiekTpuyeckas cxema
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Taomuna 11 - Ucxoausle naHHbIE K 3a1a4e 2.3

W3BecTHas Bapuant

BEITMYMHA 21 22 23 24 25 26 27 28 29 30
S,BA 240 260 280 300 320 340 360 380 400 440
R, Om 36 52 42 60 A8 ol o4 76 60 88
XL, OM 60 16 70 20 84 32 100 13 120 33
Xc,0Om 12 95 14 65 20 100 28 70 40 99




METOJIMYECKHUE YKA3ZAHHWA K PEHIEHAIO BHEAYJIJUTOPHOM PABOTBHI Ne 3
no reme: Pacyer cxem coeiHeHHs OCBETUTEILHON HAIPY3KH NPU BKJIIOYEHUHU UX B
Tpex(a3HYIO CeThb

DT  3aadyd  OTHOCUTCS K Tpex(a3HbIM DIEKTPHUECKUM  LEMsIM  IE€PEeMEHHOTO
CHUHYCOMJAJIIBHOIO TOKA

JlanHast paboTa JaeT BO3MOKHOCTb IPOBEPHUTH

3HAHUSA:

- CYIIHOCTH (PM3UYECKUX MPOIIECCOB, MPOTEKAIOIINX B AIEKTPHUECKUX LEMAX TpeX(Ha3HoTOo
IIEPEMEHHOI0 TOKA;

- METOJMKY ITIOCTPOCHMS NIEKTPUUECKUX LENEH, ITOPSAOK pacueTa ux apaMeTpos;

YMEHHS:

- PacCUUTHIBATh OCHOBHBIE ITAPAMETPBI dJIEKTPUYECKUX LIETIEH.

KPATKUE CBEJJEHUMS 110 TEME
B Tpex(¢a3HBIX HemIx NoTpeONTe COeMIHSIOT 0 cxeMe "3Be31a" 1L "TpeyToIbHIIK .
[Ipn coeqmHEHNN MPIEMHUKOB HEPIUN “3Be3/10i” TMIHellHble HalpsuKeHIs 0003HauarTcs
Uag, Ugc. Uca, a B o0mewm Buje — Uy (pasaele HanpsukeHns odo3zHadarores Uy, Up. Uc, a B o0mem
Buae — Uy
Toxu obo3nauaroTes - Iy, Ip. Ic, mpideM TOK MIHEITHBIN paBeH TOKY (pa3zHOMY, MO3TOMY B
odmrem Biae I, = Iy
[Ipu HamMII HYJIeBOrO IPOBOA IPH MHOOOII Harpy3Ke, a PI PaBHOMEPHOII Harpy3ke I 0e3
Hynesoro mposoma U, = V3 Up (mHelHOe HampskeHIe Oombime (a3HOro B V3 pa3). Ilpn
paBHOMepHOII Harpy3ke (a3 akTIIBHas MOIMHOCTh Bcell memnm P = V3 Uplzcospy mwmn P =
3Uplpcos@y TIpn HepaBHOMEPHOI HArpyske MOINHOCTB Beell memn P = Py +Py+Pys, te Py =
Uplypcospg.
[Tpu coemmHeHI moTpediTenell TpeyTOIbHIKOM (pa3HOE HANpsKEHIe PaBHO TIMHEITHOMY:
Uy = Uy, o6o3xauarorcs HanpskeHIS Uag, Upe. Uca
®azHple TokH 0003Ha4a0TCd I, Ip. Ic. B 0Omem Buze - I JlnHeliHBIe TOKH 0603HAYAOTCA
Ia. Inc. Ica, B 0OmeM Buze - 1. TIpu paBHOMepHOIT Harpy3ke da3 [, = \/§I¢,.
[Tpu HepaBHOMepPHOIT Harpy3ke (a3 TIHeITHbIe TOKI OMPeIeTATCsI Ha OCHOBAHIIN MEePBOTO
3aKoHa Kiupxroda 13 BeKTOpHOII IiarpaMMBbl, Kak TeoMeTpIrdeckas pa3HOCTh (ha3HbIX TOKOB.
IIpu coenHeHN IPUEMHIKOB 3HEPIUIl “3Be3J0II” ceTh MOXKET OBITh 4eTHIPeXIIPOBOHOII -
TP HATIIIN HYI€BOTO MPOBOIA, ILTH TPEXIPOBOIHOIL - €3 HyZIeBOro MpoBoIa
Ilpn coemHeHNN NPHEMHIKOB SHEPrHIl “TPeyroNbHUKOM™ CeTh MOKET OBITB TOIBKO
TPEXIIPOBOIHOIL.
YetsipexnpoBoaHas TpexdasHas Memb M03BONIeT MPIICOSIHNITD:
a) Tpex(a3Hble MPUEMHIKII K TPeM THHeITHBIM IIPOBOIAM;
0) omHO(a3HEIe IPHEMHIKI MeXIY KakIbIM JIIHEITHBIM IIPOBOIOM I HelITPaTbHEIM.
ITpuMmep 3

B ueTwsipexnpoBoaHyI0 ceTh Tpexda3Horo Toka (puc. 27) ¢ TnHeHHbIM HanpspkeHuem U,
=380B, BKJItOUEHBI 110 cxeMe "3Be3Aa" Tpu IPYMIIbI JaMIl HAKAIMBAHUS OAMHAKOBOW MOIIHOCTH. B
Kax10# (asze (rpymnime) JlaMbl COSMHEHBI apajuleIbHO. B cpenHemM conmpoTuBieHNE OHOW JTaMIIbI
coctaBisieT Ryan = 484 Om. Uncno namn B kaxaoun daze (rpynne) n,=88 mr, ng=33 mr, nc=55

mt. Onpeaenurb TOK | saii ; HaIpsDKEHUE U gaii 5 MOIIHOCTb P4, , Ha KOTOPBIC pacCUMTaHA



nammna; Toku | 4; lp; lc mporekaromue B ha3HBIX U TUHEHHBIX IPOBOAAX; MOIIHOCTH P,, Pp, Pc ,
Tpebusemble Kax 101 (a3oit u Beeit nenpio. [locTpouts MacTabe BEKTOPHYIO JUarpaMMy HapsHKCHUH 1

TOKOB U U3 Hee IrpaMuecKy ONpeaesuTh BETUUYNHY TOKa B HYJIeBOM IpoBoJe lo.
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PucyHok 27 — Dnekrpuyeckas cxema

Pemenue

1. TTo ycnoButo 3amaun U 45 = Upc= Uy =380 B. [Ipu coequaennn "3Be3n0i" pasubie
Hanpsokenus pappo U = Y._ 380 _ 220A
J3 173
2. Bce naMmibl 1ieny BKITIOUEHBI Ha (pa3HOE HAIPSKEHHE, TIOITOMY
UﬂaMn = U(,DZZZOB

22 R

3. Tok mammer | ., = Yer _ 220 _ 0,455A
Ry 484

4, MouaocTts 1aMibl P =Uwn iann=220%0,455=100 Bt

2
_ Y i
eali 178107 gen

MoIHOCTb J1aMIIBl MOXKHO TaKXke Haiftu 1o popmynam P =12 - Rea
éaii

5. MomnocTH, moTpedisemMble Kaxa0i (a3oi.
Ps=ny - Puyn=88 100 = 8800 Bt
Pz=ng - Pran=33 100 = 3300 Br
Pc=n¢ - Pyyn= 55100 = 5500 Br

Hpyrue crocoObl onpeaeneHus: MOIHOCTEN P = Ué. P=1>R; P=U

0o

-
0 0 0 ¢} ¢} ¢}
R. ¢} ¢} 0

3

6. ®a3uHbie TOKU

IA: IﬂaMn Ny = 0,455 . 88 = 4OA
5= L - Np=0,455 - 33 =15A
lc =l -Nc=0,455 - 55 =25A
7. MouHocTs, notpedisieMas Lelblo,
P =P,+Ps +Pc=8800+3300+5500 = 17600 Br.

8. BexropHas auarpamma HarpspDKeHUH U TOKOB (puc. 28).
ITopsnok mocTpoeHus

[TocTpoenue BEKTOPHOU AMAarpaMMbl HAYMHAEM C BBIOOpa MaciiTala ajsl HapsHKeHUs U
toka. [Tycts M =10A/cMm, My =44B/cm

W3 Touku 0 mpoBoaum Tpu BekTopa dazubix HanpsokeHnuid U, Upc; Ucy, yIIsr MexTy
KOTOPBIMU cOCTaBJsitoT 120°

B BbIOpanHOM MaciiTabe uxX JuHa Oyner [, U, _ 380 _ s

1, 44



Harpy3ka a3 aktuBHast (371€KTpHUECKHE JTaMITbl HAKAJIMBAHMSI 00JIaIal0T aKTUBHBIM

COIIPOTHUBJICHUEM), TIOATOMY TOKH la; Ig; lIc OymyT coBmamate mo (ase ¢ COOTBETCTBYIOMIMMHU
¢ba3upiMu HanpsDKeHUSIMHA. B BeIOpaHHOM MaciiTabe ux JuinHa OyAeT:

la 40 . A 15 .
T b, =—=—=4n; ([, =_—=_=150;
g i, 10 i, 10
, I 25 > i
I Iy :‘N _ — =< ni
Ha i, 10
e |-
T |
I
Io | PucyHnok 28 — BekTopHas quarpamma
Il
I I
Uc UB

FCOMeTpI/I‘-ICCKI/I CKJIaaAbIBAEM TOKH |A1 IB , IC n10JIy49acM TOK B HYJICBOM IIPOBOJC!

l,=1,+I,+1. HaauarpaMmme K KOHILly BEKTOpa |, IIyTeM IapalIeIbHOTO

epeHoca IPUCTPOEH BEKTOP | , , K KOHILYy BEKTOpa |, , IPUCTPOEH ITyTEM MAPAILIETHLHOrO
nieperoca BeKTop I. ,. Touka 0 coeMHENa ¢ KOHIIOM BEKTOpa | - 3TO U €CTh TOK B HYJIEBOM
npoBoge | ,. BenurHa TOKOB B HyJIEBOM IIPOBOZE |,= ¢ .- M, =1.8-10=18A

T.e. Tox B HyJIeBOM IIPOBO/JIE ONpEeNIeH IpahuIecKu.

IMpumep 4

B tpexmpoBoanyio cets Tpexdaznoro Toka (puc. 29) ¢ nuneitHpM Hanpsokeaunem U, =220B,
BKJIFOUEHBI IO CX€M€ "TpEeyrojbHUK'" TpU IpyIIbl JIAMII HaKaJIMBaHUS OJMHAKOBOW MOIIHOCTH. B
Kax10# (asze (rpymnime) JJaMbl COSMHEHBI apajulebHO. B cpenHemM conmpoTuBieHNE OHOW JTaMIIbI
cocTaBIsAeT Ryayn = 242 Om. Ywuciio amm B kaxaou daze (rpynne) nyp=11 mr, npc=22 mr, ncs=33

mt. Onpenenurb TOK | saii » HaIPsSDKEHUE U gaii 5 MOIIHOCTH P4, , Ha KOTOPBIC pacCUMTaHA

namna; toku | 4p; lpc; lcs mpoTexkaromue B ¢daszHBIX TPoBOAax; MOIMHOCTH Py Ppc, Pcs
notpebisiemple Kaxkaoi (azoii m Bceil membro. [locTponts MacmTabe BEKTOPHYIO TUArpaMMmy
HaANPSDKCHUH U TOKOB U U3 Hee rpaduIecKd ONpeaeTuTh BEIMIMHBI INHEHHBIX TOKOB.

o @
Ik

100

Lo | % 1 [ 1 PucyHok 29 —-Dnekrpuyeckas cxema
[1®L] []_®_[] il

8“5 e s 1. TTo ycnosuro 3amaun Uy p=

Usc= Uy =220 B. Ilpu coequnenuun
"TpeyroibHUKOM" TMHEWHOE HaIpsbKeHUE paBHO GasHoMy, moatomy U, = Ug.

2. Bce nmammibl 1ieny BKJIFOUEHBI Ha (pa3HOE HAMPSKEHHE, TOITOMY
U/] = U(p ZZZOB

Pemenue




3. Tok mammer | ., = Year _ 220 _ 0,909A
Rar 242

4. ®a3Hble TOKU
IAB= lyavn - Nag=0,909 - 11 =10 A
IBc= lawn - NBc= 0,909 - 22 =20 A
IAC =1 [— Nac= 0,909 -33=30A
5. MoOIIHOCTB JIaMIIBI
PnaMn: InaMn . U¢:0,909 . 2202200 BT
6. MomnocTH, notpednsiembie ¢pazamMu (OHH aKTUBHEIE).
P A= Prawn - Nag =200 - 11 = 2200Br
Psc= Pyawn - Nec= 200 - 22 = 4400 Br
Pac= Puraym - Nac= 220 - 33 = 6600 Br
7. MouHocTs, notpedisieMas Lelblo,
P =Pag + PBc + Pca= 2200 + 4400 + 6600 = 13200 Br.
9. BexTopHas quarpamma HanpskeHuid u Tokos (puc. 30).
[Topsimok mocTpoeHus
[TocTpoeHne BEKTOPHOM AMarpaMMbl HAUMHAEM C BbIOOpa MaciiTalda AJis HallpsHKEHUS U
toka. [Tycts M;=10A/cm, My = 44B/cMm
U3 Touku 0 mpoBogam Tpu Bektopa (azubix HanpsokeHuid U p; Upc; Ucy, yIisr Mexmy
KOTOPBIMU cOCTaBIIsitOT 120°

B BhIGpanHOM Maciutabe ux amuHa 6yger ¢, _ Yo _ 220 — 55
ST

U
Harpy3ka a3 aktuBHasI (37EKTPHUECKHUE JTaMITbl HAKAIUBAHUS 00J1a/1at0T aKTHBHBIM
COTIPOTHBIICHHEM ), TO3TOMY TOKH lag; Isc; lac OyayT coBmagars mo (ase ¢ COOTBETCTBYIOMIUMU
(da3HBpIMU HanpsoKeHUsIMHA. B BBIOpaHHOM MaciiTabe ux JuiiHa Oyier:
gq_I_AA_ 10 = 1A ; _ law 20 =2
|AA — = =

< £|AN—‘ = ! EIAN =—=

i, 10 i, 10 i, 10

liw 30 = 3fi

1V

Pucynok 30 — BekropHas quarpamma

CoenuHUB KOHIIBI BEKTOPOB (Pa3HBIX
TOKOB, IIOJIy4YUM TPEYTOJbHUK JIMHEHHBIX TOKOB l4; 13; |, HampaBieHue 3THX BEKTOPOB COBIAIAET
¢ 00X0I0M 110 4acoBOil cTpenke. M3MepuB JUIMHY JIMHEWHBIX TOKOB U YYUThIBasi MacIiTao,
OIIpEeCIIAEM UX 3HAUCHUE



3AJIAHUS BHEAYJIUTOPHOM PABOTBHI Ne 3

Bueaynuropnas pabora coctapiieHa B 30 BapuaHTax U €€ BBIIOJIHEHHE O0y4aroIIUMUCS

paccunTaHo Ha 1 y4yeOHbIN yac.

Tabnuua 12 - Kputepuu olieHuBaHus BHEAyAUTOPHON paboThl Ne 3

OuenuBaeMblii mapamMeTp MaxkcumabHbli
0aJLI

Boerueptun cxeMy i pemieHMs 3aJadyd ¢ [PUMEHEHUEM YEepPTEXKHBIX 2

MHCTPYMEHTOB M yKa3aJ Ha HEW HallpaBJIeHHE TOKOB

3anucan ycloBUe 3a/1a4H C yKa3aHUEM €IHHUIl U3MEPEHHS (PU3ruecKux 2

BEJIMYMH

YKazaHa 1esp KaxI0To dTana peieHus 3aJaHus 4

PaccunTain 8 HEM3BECTHBIX TAPAMETPOB 33JaHHON NEKTPUUECKON CXEMBI 16

PaccunTai JyIMHBI BEKTOPOB B YKa3aHHBIX MacliTadax 6

[TocTpon1 BEKTOPHYIO AUArpaMMy 9

Crnenan BbIBOJ 110 paboTe 1
NTOI'O: 40

OneHka pe3ynbTaTOB  BBINOJHEHMS 3aJaHUsl  [POU3BOAUTCA COOTBETCTBUU

YHUBEPCAIBHON IKAJION:

IIpouent Kou-Bo KavecTBeHHas1 olleHKa MHANBHIYAJTbHBIX
Pe3yJbTaTUBHOCTH 5AILI0B 00pa3oBaTe/bHBIX JOCTHKEHHU I
(IpaBUJILHBIX OTBETOB) 0aJi1 (oTMeTKa) BepOaJIbHBII aHAJI0r
90 + 100 36 - 40 5 OTIIUYHO
80 + 89,9 32-35 4 XOPOIIIO
70+79,9 28 - 31 3 YIAOBIETBOPUTEIHLHO
MmeHee 70 MZ}éee 2 HE yJIOBJIETBOPUTEIBHO

3agaua 3.1 B geTsipexnpoBoaHYIO ceTh Tpex(ha3zHoro Toka (puc. 27) BKIIOUEHBI IO CXeMe
"3Be3ma" TPU TPYIIIHI JIAMIT HAKAJIMBAHUS OJJMHAKOBOUW MOITHOCTH. B Kaxkmoit dase (rpyrrie) sambl

COEJIMHEHBI MapalJIeIbHO.
N3BecTHBL:

- Uz (Us; Upc; Ucy) - TUHEHHBIC HATTPSDKEHUS

- P.uyn — MOIITHOCTH OJTHOM JIAMIIBI,

- Ny, N, Nc- YUCIIO JTaMI B KO0 (aze (Tpyrmrme).
OnpenenuTs:

- Uqs (Uy; Ug; Ue) - dasubie HanpsHKeHNUS

- P,, P, Pc- MoUIHOCTH, TOTpedisieMble Kaxa0H da3oif (rpymmoii 1ammn);

- l4; l; lc- dba3ubie (OHU e TUHEHHBIE)TOKY;

- P- MomHOCTB, OTpeOIsieMyI0 1IENbIO (BCEMU JJaMIIaMH ).

[TocTpouTts B 3agaHHbIX MaciiTabax Mu My BEKTOpHYIO IMarpaMMy HalpsDKEHUH U TOKOB

Y U3 Hee TpaduuecKu ONpe/IeNITh BEIMUYMHY TOKa B HYJIeBOM TpoBoje lo.
JlaHHbIe 171 CBOETO BapuaHTa B3ATh U3 TaOIULbI 13

C



Taomuna 13 - Ucxonusie qaHHble K 3agade 3.1

W3BecTHas Bapuant
BEJIMYMHA 1 2 3 4 5 6 7 8 9
380 220 380 220 380 220 380 220 380
Ux, B 40 100 500 60 200 25 100 40 75
N A, WT. 44 42 11 17 66 36 22 o4 50
N g IUT. 44 42 22 51 22 142 66 108 12
N ¢, IIT. 88 14 33 ol 44 36 88 o4 12
M;, A/em 4 11 25 8 20 7 10 8,5 4
My B/em 44 25,4 95 25,4 95 25,4 44 25,4 44

VYkazaHue: npu onpeaesieHnH (pa3HbIX TOKOB MMOJTYYEHHBIE PACU€TOM 3HAUECHUS OKPYTIUTE
JI0 IIE€JIOU BEJINYMHBI

3agaua 3.2 B TpexmpoBoaHyIO ceThb Tpex(a3zHoro Toka (pUCYHOK 29), BKIIOUEHBI IO CXEMe
"TpeyroJpHUK" TpU TpPYINIbl 3JIEKTPUUYECKUX JIaMII HAKAJMBAaHMUS OJMHAKOBOW MOIIHOCTH. B
Kax10# (paze (rpyrmre) JaMnbl COeTMHEHBI TapauIeIbHO.
N3BecTHBLI:
- Uz (Us; Upc; Ucy) - TUHEHHBIC HATTPSDKESHUS
- lyayn - TOK OTHOM JIAMIIBI;
- N4, Npc; N4 - YUCIIO JIAMIT B KQXKIOH (asze (Tpymme);
Onpenenurs:
- P,4yn~ MOIIIHOCTH OJTHOM JIAMIIBI;
- l4g; 1sc; lca - pa3ubie TOKHM (TOKH, TOTpEOIsiEMbIE KaXKI0M TPyIIION 1am).
- Ps, Ppc, Pcy- MOIHOCTH, TOTpebsieMble Kax 101 (a3oii (rpymnmoii 1amin).
- P- MmomHOCTB, MOTpEOIsiEMYIO LIENbIO (BCEMU JIAMIIAMHU).
[TocTpouTts B 3amanHbIX MaciuTtabax M, u My BEKTOpHYIO IuarpaMMy HanpsyKEHUH U TOKOB
U U3 Hee rpauIecKr ONpeaeuTh BeMUINHY TOKOB |4; 15; |¢ B mMHEHHBIX TpoBOAAX.
JlaHHbI€ 17 CBOETO BapuaHTa B35Th U3 TabIuIbl 14

Tabnuma 14 - Vicxonusle maHHble K 3a1a4e 3.2

N3BecTHas Bapuant

BEJIMYMHA 100 11 12 13 14 15 16 17 18

U, B 127 220 127 220 127 220 127 220 127
|sasis > A 0,472 0,909 0,591 0,455 0,118 0,341 0,315 0,1136 0,787
N B , WIT. 19 33 56 "7 170 47 127 44 14
N g, IIT. 74 66 22 33 85 12 108 176 14
N ca, IOT. 36 33 56 33 254 47 86 44 56
My B/em 25,4 44 25,4 95 25,4 44 25,4 44 25,4
M,, Alem 10 15 10 10 10 4 10 5 11

Vkazanue: IIpH OpeaACICHUU MOUIHOCTH JIaMIT U (1)213HBIX TOKOB IIOJTYYCHHBIC PaC4CTOM
SHA4YCHUA OKPYIJIUTEC OO0 I.[GJ'[OI71 BCIINMYHUHBI

3agauya 3.3 B geThipexnpoBoAHYyIO ceTh Tpex(asHoro Toka (puc. 27) BKIIOYEHBI IO CXEMe
"3Be3na" TpuU rpynisbl JaMI HaKaJuBaHUS OJUHAKOBOM MOIIHOCTH. B kaxmol ¢aze (rpymnme) gaMmbl
COEJIMHEHBI [TapaJIJIENIbHO.

3BecTHEL:
- Uz (Us; Upc; Ucy) - TUHEHHBIC HATTPSDKEHUS
- Py4yn — MOIITHOCTH OJTHOM JIAMITHI,



- P,, P, Pc- MoutHoCTH, TOTpedisieMble Kax a0 ¢a3oil (rpymmoii iamm).

OnpenenuTs:

- Us (Uy; Ug; Ue) - dasubie HanpsHKeHNUS
- Ny, N, Nc - 9UCIIO JIAMIT B K101 (ase (rpymme);

- l4; l; lc- dba3ubie (OHU e TUHEHHBIE)TOKY;

- P- MomHOCTB, OTpeOIsieMyto LIENbIO (BCEMU JJaMIIaMH).

[TocTpouTts B 3agaHHbIX MaciiTabax Mju My BEKTOpHYIO TMarpaMMy HanpsKEHUN U TOKOB

U U3 Hee TpaduuecKy ONPE/IENIUTh BEIMUYMHY TOKa B HYJIEBOM IpoBoje lo.
JlaHHbIe 171 CBOETO BapuaHTa B3SATh U3 TaOMUIbI 15

Taomuna 15 - Ucxoausle qaHHBIE K 3a1a4e 3.3

W3BecTHas BenuunHa Bapuant

19 20 21 22 23 24
U, B 380 220 380 220 380 220
Pa, Br 13200 1280 900 5600 15840 900
Pg Br 26400 3440 3750 2800 15840 3550
Pc Bt 6600 5080 900 5600 3960 900
Pavn , BT 150 40 75 400 60 25
My B/em 44 25,4 44 25,4 44 25,4
M;, Alecm 30 10 4 11 18 7

VYkazanwue: npu onpesesieHny (pa3HbIX TOKOB MOJTYYCHHBIE PACUETOM 3HAYCHUS OKPYTIIUTE
JI0 IIE€JIOU BEJIMYMHBI

3agauya 3.4 B TpexmpoBoAHYyIO ceTh Tpex(a3zHOro Toka (PUCYHOK 29), BKIIOUEHBI IO CXEMe
"TpeyroJpHUK" TpU TPYIIbl 3JIEKTPUUYECKUX JIAMII HAKAJIMBAHMUS OJMHAKOBOW MOIIHOCTH. B
Kax10i (paze (rpyrmre) JaMibl COeTUHEHBI TapauIeIbHO.

N3BecTHBLI:
- Uz (Us; Upc; Ucy) - TUHEHHBIC HATTPSDKEHUS
- Puuyn - TOK OJTHOM JIAMIIBI,
- N4, Npc; N4 - YACIIO JIAMIT B KQXKIOH (asze (Tpymre);

Ornpenenurs:
- Up— (a3Hble HanpsKkeHus
- l4g; 1gc; lca - pa3ubie TOKHM (TOKH, TOTpEOIsieMble KaXKI0M TpyHIoiiiam).
- Ps, Ppc, Pcy- MOIHOCTH, TOTpebsieMble Kax 101 (a3oii (rpymnmoii 1amin).
- P- MomHOCTB, NOTpeOIsieMyto LIENbIO (BCEMU JJaMIIaMH ).

[TocTpouTts B 3agaHHbIX MaciuTabax M u My BEKTOpHYIO 1UarpaMMy HalpsKEHUM U TOKOB
U U3 Hee rpaduIecKu ONpeeuTh BEIUINHY TOKOB l4; |5; |¢ B TMHEHHBIX TpOBOAAX.

JlaHHbIe 171 CBOETO BapuaHTa B3STh U3 TaOIUIbI 16
Taomuna 16 - Ucxonusle naHHbIe K 3a1a4e 3.4

W3BecTHas Bapuant

BEJIMYMHA 25 26 27 28 29 30
U;,B 220 127 220 127 220 127
Pjaun , BT 150 25 60 40 15 100
N B , WIT. 44 71 95 54 88 28
N g, IIT. 44 142 95 108 132 42
N ca, IIT. 66 36 220 54 176 28
My B/em 44 25,4 44 25,4 44 25,4
M,, Alem 10 7 15 8,5 3 11




VYkazanwue: nmpu onpesesieHnd (pa3HbIX TOKOB MOTYYCHHBIE PACUETOM 3HAYCHUS OKPYTIIUTE
JI0 IIE€JIOU BEJIMYNHBI

METOJIUYECKUE YKA3AHMS K PEHIEHUIO BHEAYJIUTOPHOM PABOTBHI Ne 4
o Teme: OnpeneneHne OCHOBHBIX IapaMeTPOB MallIMHbI IEPEMEHHOI0 TOKA

Ora 3amaya otHocutca Kk TeMe "OJIEKTPMUECKUE MAIIMHBI ITEPEMEHHOI'O
TOKA". Jlns ee pemeHuss HaxO0 3HAaTh MPUHIMUI JACWCTBUS ACHHXPOHHOIO JIBUTAaTeNs H
3aBHCHMOCTH MEXY EKTPUUIECKUMHU BETHUYNHAMHE, XapaKTePU3YIOLUIUMH €ro padoTy.

JlanHast paboTa JaeT BO3MOKHOCTb IPOBEPUTH

3HAHMUSL:

- KOHCTPYKIIMH 3JIEKTPUUYECKUX MAINH, UX TapaMETPOB U XapaKTEPUCTHK.

- YCJIOBHMSI 3KCIUTyaTalMy U KPUTEPUU BbIOOPA 3IEKTPUUECKUX MALIUH.

YMEHMUS:

- OIPENIENATh PACYETHBIM ITyTEM OCHOBHBIE ITAPAMETPHI JEKTPUUECKUX MAILIKH.

KPATKHME CBEJJEHUA 110 TEME

Tpexdasnblit TOK, TPOTEKAIOMINKA IO 0OMOTKE CTaTOpa ABUTATENs CO3/IaeT BPAIIAIOIIEECs
MarHUTHOE I0JIe, YaCTOTa BPAIIEHUS KOTOPOTO 3aBHCUT OT YHCIIa Map MOJIIOCOB M YacTOTHI TOKa fi,

B CTaToOpe, p _60-1,
1

p
B03MOKHBIE 4acTOTHI BpallleHHss MATHUTHOTO TTOJISl CTaTOpa MPH 9acToTe Toka fi u
Pa3IMYHOM YHCIIE TIap MOJIFOCOB MPUBEIEHBI B TA0NMIIE 5

Ta6mua 17- Bo3MoKHBIE YaCTOTHI BpAIlleHUs] MArHUTHOTO TIOJISL CTaTOpa IMPH 4acToTe Toka  fi
=50 'l ¥ pa3IUYHOM YHCIIE Map MOJIOCOB

p (uucio map 1 2 3 4 5 6
TIOJIIOCOB)
N1, 00/MUH 3000 1500 1000 750 600 500

YacroTa BpaliCHUudg pPOTOpa nz BCCTAAa MCHBIIC YaCTOThI BpAallCHHUA MArHuTHOIO  IIOJIA

cTaTopa. DTO OTCTABAHHE XAPAKTEPH3YETCs CKOJIbKeHHEM S, paBHbIM g _ =1
nl
[Ipu pabGoTe aBUIaTENs MO HAPY3KOM CKOJIBKEHHE COCTABIISET HECKOJIBLKO TIPOLIEHTOB, B
MomeHT mycka - 100 %.

[Tonme3nplii BpamamomMii MOMEHT Ha Bajly MABHraTellss ompeaesiercs 1o ¢opmye
:60 .PZH()M’H.M

27-n

HOM

HOM

rae P>, Bm - mone3Hasi MEXxaHU4eCKasi MOIIHOCTb;
N2, 06/MuH. - 9aCTOTA BPAILIEHHUS BaJla POTOPA ABUTATEIIS.

B HacTosmiee BpemMsi IpOMBIIIIIEHHOCTh BBIITYCKAeT aCHHXPOHHBIE ABUTATENN cepun 4A
MomtHocThIO OT 0,06 1o 400 kBT.

O06o3HaueHue THIA ABUTATENS PacIn(pPOBBIBACTCS TaK:

4 - MOpsAIKOBBII HOMED;

A - HaMMEHOBaHWE BUA JBUTATENS - ACHHXPOHHBIN;

H - 0603nauenune nBuraTens 3alMIeHHOrO UCTIOIHEHNUS; OTCYTCTBHE 3HAKa 03HAYAET
3aKpBITOE 00/lyBa€MOE HCIIOJIHEHUE;



A - crannHa u IMUTHI U3 AIFOMUHUA, X - cTraHuHA AJIITOMHWHUCBAA, IMAUTHI YYyT'YHHBIC,
OTCYTCTBHC 3HAKOB O3HAYACT, YTO CTAHWHA U HNIUTHI 9YT'YHHBIC HJIN CTAJILHBIC,

50... 355 - BrICOTA OCH BpalleHus;

S, L, M - ycraHOBOYHBIE pa3MEpPBITIO JUTHHE CTAHUHBI ( S - CAMasi KOPOTKAsI CTAHHHA,

M - npomexyrouHast; L - camast JymiHHas )

2,4,6,8, 10,12 - 4ncCIIO MOIIOCOB;

V - KIMMAaTHYeCKOS MCTIONTHEHKE ABUrarTesis ( sl yMEPEHHOIO KITMMATa);

3 - Kareropust pasMerieHus (3— st 3aKPBITHIX HOOTAIUTMBACMBIX MOMEIIICHHIA; | 1711 paboThI Ha OTKPBITOM
BO3IYXE).

IIpumep S

PacimdpoBars ycnoBHoe o0Oo3Hauenue nsuratens tuna 4AH200M4VY3. Dto asurarenb
YETBEPTOM CEpUM, ACUHXPOHHBIN, 3aLIUIIEHHOIO HWCIOJHEHUs, CTaHMHA M IIUTHl W3 YyIyHA, C
BbICOTOM ocu BpameHuss 200 MM, € YCTaHOBOYHBIM pa3MepoM M 10 JUIMHE CTaHUHBI
(MpOMEXKYTOUHBII), YETBIPEXIIOIIOCHBIN, Ul PallOHOB YMEPEHHOI'O KIMMaTa, TPEThbsl KaTeropus
pa3MenieHusl.

IIpumep 6

PacmmudpoBars ycinoBHoe oOo3Hauenue apurarens tuma 4A100L8Y3. Dro nBurartens
YETBEPTOW CEpUH, ACHHXPOHHBINA, 3aKPBITHI 00yBa€MOTO HWCIIOJIHCHUS, CTAaHWHA W IIUTHI W3
YyyryHa, ¢ BbICOTOM ocu Bpamienus 100 MM, ¢ yCTaHOBOYHBIM pa3mMepoM L 1o AJIMHE CTaHUHBI

(camass nnIMHHAs CTaHWMHA), BOCBMMIIOJIOCHBIM, JUIsI PAalOHOB YMEPEHHOIO KIMMAaTa, TPEThs
KaTeropus pa3MeLICHHUs.

IIpumep 7
Tpexda3Hplii aCHHXPOHHBIA JBUTATENIb C KOPOTKO3AMKHYTHIM POTOPOM H3TOTOBJICH Ha
HOoMHHANIbHOE HampspkeHue 220/380B. JIBurarens moakitoueH K ceTH ¢ HampspkeHueM  Ujyoy

=380B, Harpy3ka Ha ero Bajty HOMUHalbHasl. I3BeCTHBI BEJIMYUHBI:
- 1 130y= 9,15 A - HOMUHATEHBIN TOK, TIOTPEOISIEMBIIA JIBUTATENIEM U3CETH;

- i~ 82% - HOMMHANBHBIM KO3((PUIIMEHT MOJIE3HOTO JAEHCTBHS;
- cos ¢ = 0,81 - HoMuHATBHBIN KO3()PHUIIMEHT MOIIHOCTH;

- S,on 5% - HOMUHAIBHOE CKOJIbKEHUE;

- p= 3 — 4uc0 map MOJIOCOB;

- f1=50 I'n - wacroraroka cery;

-K =_" =25 - crocoOHOCTb JIBUTATEIISKIICPETPY3KE;
M
MHOM
WK =M, - 2,5 - KpaTHOCTh IIyCKOBOI'O MOMEHTA;
M
MHOM
K =l =25 - KpaTHOCTH ITyCKOBOT'O TOKA.
M
I HOM
Onpenenurs:

- CXEMYBKJIIOUEHHUS OOMOTOK CTaTOpPaIBUTaTEIs;

- P10 — MOULIHOCTB, TOTPEOIIsIEMYIO IBUTATEIIEM U3 CETH;

- P10, -~ HOMMHATBHYFO MOLLIHOCTb HA BATYIBUTATEIIS;

- > Pyoy— CyMMapHBI€ TTOTEPU MOIIHOCTH B JABUTATEJE MPU HOMHUHAIILHOM PEKUME;
- N1 - YaCTOTYy BpPALIECHHUSI MArHUTHOTO TOJISI CTaTOPA;



- N30, - HOMMHAJIBHYO YaCTOTY BpAILEHUS POTOPA;

- f,- vactoTy TOKa B poTOpE;

- Myyor, Myyyex Mya - HOMMHAIIBHBIN, IIyCKOBOU M MAKCUMAaJIbHBI MOMEHTBI Ha Bally
JIBUTATEIIS;

- |, - yCKOBOM TOK, MOTPEOIIIEMBbIN IBUTATENIEM U3 CETH.
[Togcuntats mpu HOMHUHAJIBHOW HAarpy3ke Ha Bally BEIMYMHY HOMHHAJIHHOTO Ilm

U,, =220B

n

l..
IIyCKOBOTO ' TOKa MpH HANPSHKEHUH CETH
0OMOTOK CTaTopa ABUTaTells B 3TOM Cirydae?

KakoBa Oynmer cxema BKJIIOYEHUS

Pemenue

1. JIBurarens M3roToBIIeH Ha HOMHHaIbHOE HampspkeHue 220/380 B. DTo 3Hauwt, 4to npu
MOAKIIIOYeHUN K CeTH € Ujy0,=220B 00MOTKH €ro craropa JOJKHBI OBITh COSTUHEHBI TI0 CXEME
"TpeyroJabHUK

2. HoMuHanbHas MOITHOCTD, TOTpeOIsieMast IBUTATEIEM U3 CETH.

P, . =3Iy, Uy, cosp=173-9,15- 380 - 0,81 = 4878Bm
l.HomuHanpHass MOIIHOCTH Ha Baiy asurarenst: P, =P, ‘1., =4878 0,82 = 4000Bm

4. CyMMapHbI€ IOTEPU MOIIHOCTHU B JBUTATEJIE IPU HOMUHAIBHOM PEKUME PAOOTHI:
*P=P, —P,,,=4878—-4000=878Bm

1]!0,1/!

60 - 50
5. YacToTa BpameHsi MArHUTHOTO II0JI CTaTOpa: p — 601, = 3 = 100006 / yun
1

6. Hacrora BpamieHus: poTopa MpH HOMUHAIEHOM pe>1<1/1Mep pabore:
N0 =N (1-S,,,) = 1000(1- 0,05) = 95006 / mun
7. Hactorta Toka B potope: fo=f; S,,,=50 "0,05=2,5I'y

8. HomunanbHEI MoMeHT Ha Bamy auratens: Mo, _ 60 Py _ 60-4000 _ 40.26 - u
~27-n,, 2-3,14-950
9. [TyckoBoit MOMeHT Ha Baiy asurarens: M,=K, M,,,=2 40,2=80,4H m.
10. MakcuManbHBIIT MOMEHT Ha Bajly JIBUTATES:
Mo = Ky Moo =2,5 40,2 =100,5 H .

11. ITyckoBoii Tok mBuratens: |;,=K1 17,0, =6,"9,15=54,9 4.

12. TIpu HOMUHATBHOM HanpsokeHHH cetn Yim = 220B o6GMOTKM aBHTATENs M pabOTH B
HOMHMHAJIbHOM pEKUME pabOThl JOJKHBI OBITh COEAMHEHBI MO cxeme "TpeyronbHHUK". B 3TOM
cily4ae HOMUHAIBHBIA TOK OyeT: U Prox 4878 = 15,84

lhom — ' =
\/§ .Ulmw ’ COS¢1H0M 1’73 -220- 0’81
13. 3nauenne myckosoro Toka: I =Kyl _g 159 _ 94,87
MO’HO 3aMETHTb, 9TO TOKH i y | BO3POCIIH IO CPAaBHECHMIO C TOKaMH L u Vg V3

pas, T.K. HaNpshKeHUe, NOJBOIMMOE K JIBUIATENIO CTAJI0 B /3 pa3 MEHbIIIE

3AJIAHUS BHEAYJIUTOPHOM PABOTBI e 4

BueayauropHas pabora coctaieHa B 30 BapraHTax U €€ BBIIIOJIHEHNE 00y4arOIUMHUCS
paccunTaHo Ha 1 ydyeOHbIN yac.



Tabmuna 18 - Kpurepuu oneHnBanus BHeay IMTOpHOM paboThl Ne 4

OuenuBaeMblil mapamerp Makcumanb i
o0aJ

3anucan yclioBUE 33/1a4H C yKa3aHUEM €MHHIl U3MEPEHHS (PU3HUECKuX 2

BEJIUYNH

YKazaHa 1esp Kaxa0To dTana pereHns 3aJaHus 7

Omnpeenut BEICOTY OCH BpalieHus h 1

Ornpeaenuit Yucio MnojaocoB 2p 1

PaccumnTan cKoJIbKeHUEe MPU HOMUHATLHOM HArpy3Ke S, 1

Paccunran HOMMHAJIBHBIA MOMEHT Ha Bally M., HAYaJIbHBIN IIyCKOBOU Mycx 3

1 MaKCUMaJIbHBIN M, MOMEHTHI

PaccuuTan moTpebisieMyro ABUTaTEIeM U3 CETH MOITHOCTD Py 1

Onpegenuit cyMMapHbIe IOTEPU MOILIHOCTH B JBUTATEJIE TP HOMHUHAIHLHOM 1

pexume Y P,y

Onpenenua HOMUHAIBHBIN | 7,,, UTTYCKOBOM |, TOKM B TUTArOIIEH CETH 2

Crnenan BbIBOJ IO paboTe 1
HUTOI'O: 20

OueHka pe3yJabTaTOB  BBINOJHEHHS  3aJaHUsl IPOU3BOAUTCS B  COOTBETCTBHU

YHUBEPCAIBHON IKAJION:

IIpouent Kou-Bo KavecTBeHHas1 olleHKa MHANBHIYAJTbHBIX
pPe3yJbTaTUBHOCTH 5AILI0B 00pa3oBaTeJbHBIX JOCTHKEHHU I
(IpaBUJIBLHBIX OTBETOB) 0aJ11 (OTMeTKa) BepOaJIbHBIN aHAJIO0T
90 + 100 18 - 20 5 OTIIUYHO
80 + 89,9 16 - 17 4 XOPOIIIO
70+ 79,9 14 - 15 3 YIOBJIETBOPUTEIHHO
MmeHee 70 Miiee 2 HE yJIOBJIETBOPUTEIBHO

3ananue Ne 4 TpexdazHblil aCHHXPOHHBIN JIBUTaTENb C KOPOTKO3aMKHYTBIM POTOPOM CEPUU
4A umeeT TeXHUYECKHE AaHHbIE, IpUBeAeHHbIE B Tabnuue 10. OnpeaenuTs BBICOTY OCH BpaLLEHUs
h, 4rciio moarocoB 2p, CKONBKEHHE TIPU HOMHAHAIBHOW HATPY3KE S,0y, HOMHHAIBHBII MOMEHT Ha BTy

C

M1, HAYAIBHBIN ITyCKOBOM My M MAKCUMAIBHBIA M,,,x MOMEHTBI, IOTPEOISAEMYIO IBUTATEIIEM U3
CETHU MOIUHOCTD P10, CYMMAPHBIE IOTEPH MOLIHOCTH B JBUraTEI€ NP HOMUHAIIBHOM PEXUME

> Py, HOMAHATIGHBIHA | ,,,, ¥ TIYCKOBOWA | ;,, TOKM B TIMTAFOITICH CETH MPH COSIIMHEHAN OOMOTOK CTATOpA «3BE3TI0N)

U «TPEYTOJILHUKOMY.

Tabnuna 19 - McxonHble naHHBIC K 3aJaHUIO TPAKTHYECKO paboThl No 4

) | Cxema
5 Tun P2HOM1 M2uom 5 T]HOM M Max M nycKk - U 1HOM) COCITHE
§ npuratens | kBr |o6/mmm | g | COOPHOM | ap Lo B it

M o o 0OMOTOK

cTaropa

1 | 4A200M6VY3 | 22,0 975 | 90,0 0,90 2,4 1,3 6,5 | 220/380 A

2 |4A355M10V | 110,0 590 | 93,0 0,83 1,8 1,0 6,0 | 380/660 Y

3 |4A250S82V3 75,0 2960 | 91,0 0,89 2,5 1,2 7,51 220/380 Y

4 | 4A315S12V3 | 45,0 490 | 90,5 0,75 1,8 1,0 6,0 | 380/660 A

5 |[4A180M4VY3 | 30,0 1470 | 91,0 0,90 2,0 14 6,5 | 220/380 A




[Tponomxenue Tadbnuiist 19

6 |4A315S8Yy3 | 90,0 740 | 93,0 0,85 2,3 12| 6,5]|380/660 Y
7 | 4A250M6Y3 | 53,0 985 | 915 0,89 2,1 12| 6,5]220/380 A
8 |4A132M2V3 | 11,0 2900 | 88,0 0,90 2,8 1,7| 7,5]|380/660 Y
9 |4A180M8VY3 | 15,0 730 | 87,0 0,82 2,0 12| 6,0]|220/380 Y
10 | 4A315S4yY3 | 15,0 730 | 87,0 0,82 2,0 1,3| 6,0 |380/660 A
11 | 4A160M2VY3 | 18,5 2940 | 88,5 0,92 2,2 14| 6,5]220/380 A
12 | 4A132M4VY3 | 11,0 1460 | 84,5 0,87 3,0 2,2 | 7,5]|380/660 Y
13 | 4A250S8Y3 | 37,0 735 ] 90,0 0.83 2,0 12| 6,0 ]|380/660 A
14 | 4A132M6VY3 7,5 970 | 85,5 0,81 2,5 20| 6,5]|220/380 A
15 | 4A160M4Y3 | 18,5 1465 | 89,50 0,88 2,2 14| 7,0]220/380 Y
16 | 4A200L2Y3 | 45,0 2945 | 91,0 0,90 2,2 14| 7,5]380/660 Y
17 | 4A315S12¥3 | 55,0 490 | 91,0 0,75 1,8 10| 6,0 ]|380/660 A
18 | 4A160M6Y3 | 15,0 975 | 87,5 0,87 2,0 12| 6,0 |380/660 A
19 | 4A100L2VY3 5,5 2880 | 87,5 0,91 2,2 20| 7,5]380/660 Y
20 | 4A200L4Y3 | 45,0 1475 | 92,0 0,90 2,5 14| 7,0]|220/380 A
21 | 4A280M6Y3 | 90,0 985 | 92,5 0,89 2,2 14| 5,5]220/380 Y
22 | 4A355812¥3 | 75,0 490 | 91,5 0,76 0,8 1,0 6,0 |380/660 A
23 | 4A200L8Y3 | 22,0 730 | 88,5 0,84 2,0 12| 5,5]220/380 Y
24 | 4A200M8VY3 | 18,5 735 | 88,5 0,84 2,2 1,2| 5,5]|380/660 A
25 | 4A355S88Y3 | 132,0 740 | 93,5 0,85 2,2 12| 6,5]380/660 A
26 | 4A90L6Y3 1,5 935| 75,0 0,74 2,2 20| 4,5]220/380 Y
27 | 4A90LB8Y3 11 700 | 70,0 0,68 1,9 16| 3,5]220/380 Y
28 | 4A132S6VY3 5,5 965 | 85,0 0,80 2,5 20| 6,5]|380/660 A
29 | 4A180S2Yy3 | 22,0 2940 | 88,5 0,91 2,2 14| 7,5]220/380 Y
30 | 4A100L4Y3 | 40,0 1430 | 84,0 0,84 2,4 20| 6,0]|380/660 A

METOJJAYECKHUE YKA3ZAHUA K PEHIEHHUIO BHEAYJIJUTOPHOM PABOTHI N\e 5

10 TEMC! Onpez[e.ﬂe}me OCHOBHBIX MapaMEeTPOB MAIIUHBI MOCTOITHHOT'0 TOKA

Ora 3amaga otHocutcs K Teme "OJIEKTPUYECKUE MAIIWHBI [TOCTOAHHOI'O

TOKA". Jlns ux pelmeHus Haa0o YCBOUTb HE TOJbKO YCTPONCTBO W HPUHLMI JACHCTBUS
ANEKTPUYECKUX MAIIMH OCTOSIHHOTO TOKA, HO M 3HaTh (DOPMYJIbI, BHIPAXKAIOIIME B3aUMOCBSI3b MEKIY
NIEKTPUYECKUMHU BETMUMHAMM, XapAKTEPU3YIOIMMH JAHHBIA TUIT AMEKTPUUIECKON MAIITUHBI.

JanHas paboTa gaeT BO3MOKHOCTb IIPOBEPHUTH

3HAHUS:

- KOHCTPYKIIMH 3JIEKTPUUYECKUX MAlINH, UX [IapaMETPOB U XapaKTEPUCTHK.

- YCJIOBHMSI 3KCIUTyaTallii U KPUTEPUU BbIOOpA AIEKTPUUECKUX MAILIKH.

YMEHHUS:

- OIIPEAEIATh PACUETHBIM ITyTEM OCHOBHBIE IAPAMETPhI AIEKTPUUECKUX MALLIUH.

KPATKHE CBEJJEHUA 110 TEME

OTH 337]a41 OTHOCATCS K TeMe "DIeKTpUUYeCKre MalllMHbI MOCTOSIHHOTO ToKa". Heobxomumo
OTYETIIMBO MPEICTABIIATH CBSI3b MEXy HanpsbkenreM U Ha 3axumax marmssl, D/1C

E v nanenne Hanpsokenue | |, - Z R, B 0OMOTKe SIKOpsl FeHepaTopa U IBUraTesl.

Jlia reneparopa E = U + 1 - ZR Y
st ppurarens U = E + IH-ZR



B stux popmynax » R=R, +R;; +R, +R, + R, - CyMMa CONPOTHBIICHHH BCEX y4aCTKOB

LETH SIKOPsi: 0OMOTKH sIKOpsi R,;, 00MOTKHM J00OABOUYHBIX MOJIIOCOB R 777, KOMIIEHCATMOHHON OOMOTKH
R0, TTOCIIENOBATENILHONM OOMOTKM BO30YKIAEHHS R. M epeX0HOro METOYHOI0 KOHTAaKTa Ry,.
[Ipu oTCyTCTBMHU B MallIMHE (3TO 3aBUCUT OT €€ TUMA U MPEAJIONKEHHOM 3a/1a4M ) KAaKUX-JI100

U3 yKa3aHHBIX OOMOTOK B (OpMyJy, ONpEAESIONIyI0 Z R He BXOIAT COOTBETCTBYIOILME

cllaraeMsble.
[Tone3HpIii BpaImaronii MOMEHT Ha Baly JABHTATENsl ONMPEACISIOTCS 1Mo popMyJie
M: 60 .PZHOM H M
27-n

HOM

rae Py, Bm - mone3nas MexaHU4eCKass MOIITHOCTD,
n, 06/MuH - 9aCTOTA BPAIICHUS Bajia IBUTATEIIS.

ITpumep 8

['eHepaTop MOCTOSIHHOTO TOKa C NapajUIesIbHBIM BO30YXAEHHEM, PAbOTaeT B pPEXKUME
HOMUHaNbHOM Harpy3ku. Ero texuuueckue naHueie: P,,, =16000BT - HOMHHaNIbHAs MOIIHOCTH;
Uion =230B- nomunanbHoe HampsikeHue; R,=0,130m- comporusnenue sikops; R,~164 Om -
conporuBiieane Bo30yxnenus; #=90,1% - HoMUHATLHBIN KOY(DPHUIHESHT MOTE3HOTO IEHCTBHUS.

Ornpenenurs:

|10 "HOMUHAJIBHBIA TOK HArpy3KH;

l,- TOK BO3OY X IeHUs

|- TOK sikOopsi reHepaTopa;

P,- moTepn MOIIHOCTH B AKOPE;

Py notepu Mo1HOCTH B 0OMOTKE BO30YKICHMS;

P, - moTepy MOIIHOCTH B IIETOYHOM KOHTaKkTe, npuHsiB AU, = 2B - najieHue HanpspkeHus
Ha JIEKTPOTpadUTUPOBAHHBIX METKAX;

Py - 10GaBOYHBIE IOTEPH MOIIHOCTH;

P, - morepu xomocToro xozna.

Pewmenne
P
1. Tok marpysku |, =« _ 16000 - g9 64
py HOM UHOJ” —_ 230
u 230
2. Tox BO30yxneHust |, = = =——=1.44
R, 164

3. Tok sikopst 1, =l,0y + 1,=69,6+1,4=71A. ) )
4. Tlorepu MomHOCTU B ooMoTKe skopa P, =1 ,- R, j71 : 0,132= 6558m

5. Tlorepu MomHOCTH B 06MoTKe Bo3Oyxaenus P, =1,- R, =1.4 -164 = 321Bm
6. IToTepu MOLIHOCTH B LIETOYHOM KoHTakTe P, =AU, 1,=271 = 1428Bm.

7. lo6aBounbie motepu moutHoctH Py, = 0,01P,,,,= 0,01 16000 = 160 Bm.

8. MoIHOCTh, MOTpedisieMasi TeHEPaTOPOM OT IEPBUUHOTO JABUTATEIIS

P (1000007505,

HOM —

.. 0,901
9. CymmapHbIe IOTEpH MOIIIHOCTH B T€HEPATOPE
>P = P1—Py,,, = 17758 - 16000=1758 Bm.

10. ITotepu xomocToro xoaa
Py=YP —(P;+Ps+P,+Psys) = 1758 — (655+321+142+160)=480Bm

1



IIpumep 9

JIBurarenb MOCTOSIHHOTO TOKa CO CMEIIAHHBIM BO30YXJEHUEM, pab0TaeT B HOMHHAJIHLHOM
pexxume. JlBurarenb paccuMTaH HAa HOMHHAJIBHYIO MOIIHOCTb Ha Baly P, =2000Bm.
HomunansHoe HamnpsbkeHue, nojiBeieHHoe K asurarento U ., =27B. YacToTa BpamieHus sikopsi n
won =8000 06/muH. JIBurarens moTpednsier u3 ceTu ToK | ., =100A4. ConpoTuBieHHEe OOMOTKH
SKOPA, 100aBOYHBIX IIOJIIOCOB Hu IOCJICIOBATEIILHOU 00OMOTKH BO30YXKICHUS
ZR =R, +Ry +R; —0,0143301 - ComnpoTuBieHHE NapamIeIbHOH  OOMOTKM BO30yXkaeHus Ry,
=6,75 Om

Onpenenurs:
P4 - notpebisieMyto U3 CETH MOIIIHOCTb;

Mo _ HOMUHAaIbHBIN Koa(b(pnuneHT MMOJIC3HOTO JICHCTBUS IBUTATEIIS;
M - none3HpI Bpalarouii MOMEHT;

I, - TOK sikops;

E —npotuBo-3/1C B 00MOTKE SKOPS;

> P — cyMMapHbIe IOT€pU MOLTHOCTHU B IBUTATEJIE;

P, - s5iekTpryeckue norepyu MOIHOCTH;

Pyos - m06aBOYHBIE TTOTEPU MOIITHOCTH;

P, - morepu xonocroro xoxa

Pemenue

1. MomHocTb, oTpebisiemas apurarenaem us cetu: P =U, -1, =27 -100=2700Bm

HOM HOM

2. HomuHabHBIH KO3 GUITUEHT TIOJIE3HOTO ACUCTBUS IBUTATEIIS:
P 2000
n,,, =21 _ _0,74Bm
P, 2700
3. [Toe3HbIii BpalIarOmuii MOMEHT Ha BaTy JIBUTATEIIS

1 289 Lo 602000 _ 38
2r-n 2-3,14-8000

HOM

U 27

4. Tox napajuieIbHOM OOMOTKH BO3OYKIEHUS: |, = ‘tox = 575 =44
R, 6.

5. Tok, npoTekarouii uepe3 0OMOTKY SIKOpsl, 0OMOTKY JOOaBOUYHBIX MOJIIOCOB,
nocenoBaTenpHyIo 0oMotky Bo3oyxnenus: | ,=1,,,— 1, =100 — 4 = 964
6. IlpotuBo-3/1C B 0OMOTKE sIKOpS
E=U,,—1,R,+R,+R)—AU, =27 —96 - 0,01443 — 2 = 23,61B
rae AU, = 2B - motepu HanpsHKEHUs B IEPEXOTHOM KOHTAKTE MIETOK Ha KOJUIEKTOPE
7. CymMapHble IOTEPH MOIHOCTHU B aBurarene: >P =P, —P, =2700 — 2000 = 700Bm
8. DiekTpuyecKre OTEPH MOIIIHOCTH B JIBUTATENe
P,=P,+P,, +P, +P, +P.=158+42+6,88+16,42+96,8=320,1Bm
rie: P, =17R, - norepu MOLHOCTH B SKOpE,

A A

N

=1,-R,,- moTepu MOIIHOCTH B TOOABOYHBIX MOJIIOCAX,

N

P()n

P, =1,-R, - morepu MOIHOCTH B IIOCIENOBATEILHON OOMOTKE BO30YXkKIECHHMS,
P,=AU, ‘|, -norepu MOIIHOCTH B IEPEXOIHOM KOHTAKTE IIETOK HA KOJJIEKTOPE;
P,= EJHOM'IW - TOTEPU MOLIHOCTH B napannenzLHoﬁ 00OMOTKE BO30YKICHUS.

P, =I,R,+R,,+R.)+AU,- I ,+U, -1,=96 -0,01443 +2-96 + 27 - 4 = 433Bm

HOM



9. JloGaBOYHBIE TOTEPH MOITHOCTH, BOSHUKAIOIINE B OOMOTKE SIKOPS
Ps06=0,01 P3,,,=0,012000=20 Bm
10. IMorepu xonocroro xona: Py=Y P-(P, +Py,;)=100 - (433+20)=247Bm

3AJIAHUS BHEAYJIUTOPHOM PABOTBI Ne 5

Bueaynuropnas pabora cocrapiiena B 30 BapuaHTax U €€ BBIIIOJIHEHUE O0yYarOIUMHUCS
paccuutano Ha 1,5 yueOHbIX Haca.

Tabnuua 20 - Kputepuu olileHUBaHMs BHEayIUTOPHON paboThl No 5

OuenuBaeMblii mapamMeTp Maxkcumab bl
0aJL1

CocTaBui cxeMy sl peleHus 3a1aun 2

Yka3zan Ha3HauYEHUE Ka)JA0r0 3JIEMEHTA CXEMBI. 5

3anucan yclioBUE 33/1a4H C yKa3aHHEM €HMHULl U3MEPEeHHS (PU3muecKux 2

BEJIMYUH

VYka3aHa 11eJ1b KayKI0ro dTara peleHus 3a1aHus 8

BpInosiHMI pacyer coryiacHo Leu dTana 8

Crnenan BBIBOJ IO paboTe 1
NUTOI'O: 26

OneHka pe3ylbTaTOB  BBINOJIHEHMS 3aJaHUsl I[POU3BOAMTCS B  COOTBETCTBHM C
YHUBEPCAIBHON IKAJION:

IIpouent Kou-Bo KavecTBeHHas1 olleHKa MHANBHAYAJTbHBIX
pPe3yJbTaTUBHOCTH 5AILI0B 00pa3oBaTeJbHBIX JOCTHKEHHU I
(IpaBUJILHBIX OTBETOB) 0aJ11 (OTMeTKa) BepOaJIbHBIN aHAJIO0T
90 + 100 24 - 26 5 OTIIUYHO
80 + 89,9 21-23 4 XOPOIIIO
70+79,9 18 - 20 3 YAOBIETBOPUTEIHLHO
MmeHee 70 Mi}éee 2 HE yJIOBJIETBOPUTEIBHO

3ananue Ne 5 Bapuant 1-15

CocTaBUTh CXeMy TeHeparopa IOCTOSIHHOTO TOKa C NapajiedbHbIM BO30YXICHUEM,
paboTamoniero B peXUME HOMHHAIBHOM HAarpy3kd M yKa3aTh Ha3HA4eHUE KaXJOro 3JIEMEHTa
cxembl. W3BecTtHbl: P,,, - HOMHHaiabHas MoOImHOCTb; U,,, - HOMHUHAJIBHOE HampsbKeHUe; R,;-
CONPOTHUBIIEHUE AKOpS; |- TOK BO3OY) aeHUs; P.- MOTEpU XOJIOCTOIrO X0/1a

OnpenenuTs:

| )0 ~-HOMUHAJIBHBIA TOK HArpy3KH;

|- TOK sikOopsi reHepaTopa;

P,- moTepn MOIIHOCTH B KOPE;

Py notepu MomHOCTH B 0OMOTKE BO30YKICHMUS;

P, - moTepy MOIIHOCTH B IIETOYHOM KOHTaKTe, NpuHiIB AU, = 2B najeHue HanpsKeHus Ha
MEKTPOTrpaUTUPOBAHHBIX IIETKAX;

Pyos - m06aBOYHBIE TTOTEPU MOIITHOCTH;

> P- cymMMapHbIe IOTEpU MOIIIHOCTH;

7 won~ KOOPPULHUEHT MOJE3HOTO NIEUCTBUS.
JlaHHbI€ 1711 CBOETO BapuaHTa B3SATh U3 TAOIULBI 12



Tabmuua 21 - McxoaHbie naHHbIE K 3a1aHui0 5 (BapuaHT 1-15)

Bapuant | Pypy, KBT Usom, B Ra, OM Is, A Px,Bt
1 55 230 0,322 2,28 165
2 14,0 460 0,080 6,05 420
3 6,7 460 0,518 3,33 201
4 16,0 230 0,031 4,66 480
5 24,0 460 0,096 4,66 720
6 0,4 115 1,460 0,14 12
7 4,5 115 0,046 0,57 180
8 11,0 115 0,031 2,09 330
9 32,0 460 0,065 9,85 1280
10 75,0 460 0,031 14,47 3000
11 15,0 230 0,125 5,48 450
12 20,0 460 0,286 9,51 780
13 53,0 115 0,026 3,21 2200
14 36,0 230 0,026 2,41 1120
15 10,0 460 0,300 541 400

3aganue Ne 5 papuanr 16 - 30

CocTaBuTh CXeMy ABUTATENs] OCTOSIHHOTO TOKA CO CMEIIaHHBIM BO30yXKIEHUEM, paOOTAIOUIEro B
HOMHMHAJIBHOM pPEXUME M YKa3aTh HA3HAYEHHE KaXJOTO JJIEMEHTAa CXeMbl. M3BeCTHBL: Py -
HOMHUHaJIbHAsE MOIIHOCTh Ha Banty asuratens; U ,,, - HOMUHAJIbHOE HaIpsDKEHUE, MOJIBEICHHOE K

TIBUTATEITIO; 7],0,~ HOMUHAIBHBIA KOA(P(OUIIUEHT TOJIE3HOTO ACUCTBUS; N 40y -

qaCTOTa BpaIICHUA

Bajia aBurarens; R, - conporuBieHne oOMOTKH sikops; Ry, - conpoTuBieHre 0OMOTKH 100aBOUYHBIX
MOJIIOCOB; R, - compoTHBIIEHHE MOCIEI0BATENBbHON /cepruecHor/ oOMOTKM BO30OyxaeHus; R, -

COIPOTHUBJICHHUE MTAPAUICTHHOH /IIyHTOBOM/ 0OMOTKHU BO30YKICHHSL.

Onpenenurs:
M - Bpamaromnii MOMEHT Ha Bally JBUIaTElIs;
P10, - MOIIIHOCTD, MOTPEOIIIEMYIO ABUTATENIEM U3 CETH;

liox - TOK, TOTPEOISIEMBIil IBUTATETIEM U3 CETH;
|, - TOK B mapaieabHON 0OMOTKE BO30YKIIEHHUS;.

| ,-TOK B 0OMOTKE SIKOPA ;

> P — cyMMapHbI€ TIOTEPU MOIITHOCTHU B JIBUTATEIE;

P, - anexkTpruyeckue noTepu MOIHOCTH B OOMOTKE SIKOPS;

Py,- anexTpuueckre noTepyu MOIHOCTH B 0OMOTKE JIOTIOJHUTEBHBIX MTOJIFOCOB;

P. - anexTprudeckre moTepu MOITHOCTH B TIOCIIEOBATEIHHON 0OMOTKE BO30YKICHNUS;
P~ 3nexTpuueckue noTepyu MOIIHOCTH B NapajliIeIbHONH 0OMOTKE BO30YKICHUS;

P, - onekrpryeckue noTepyu MOIHOCTH B IIEPEXOTHOM KOHTAKTE IIETOK KOJUIEKTOPA,

AU, = 2B;

Pyos - M06aBOYHBIE TTOTEPU MOIITHOCTH;

P, - motepu X010CcTOro X0/a, COCTOAIINE U3 MOTEPh B CTANIM U MEXAaHUYECKUX MOTEPD.
JlaHHbIe 171 CBOETO BapuaHTa B3ATh U3 Ta0IULbI 13

IIPUHSB



Tabnuna 22 - McxoauHpie naHHbIe K 3a1anuio 5 (Bapuant 16-30)

Bapuant | Pauow, KBT | Unom, | Muow,% N nom Ry, OM R ,OM R.,OMm R, Om
B 00/MHuH,
16 3,00 220 75,5 1000 0,8687 0,6358 0,0561 138
17 1,90 110 71,0 750 0,3190 0,2647 0,0982 37,5
18 10,50 440 85,0 3000 0,5586 0,3372 0,0223 111,0
19 4,00 220 79,0 1500 0,5609 0,3353 0,0513 134,0
20 7,00 110 81,0 2200 0,0700 0,0500 0,0268 111,0
21 1,60 110 68,0 750 0,4687 0,3094 0,0952 35,0
22 1,40 110 78,5 3350 0,1960 0,1340 0,1030 111,0
23 5,30 220 80,0 3000 0,2355 0,1962 0,0387 96,3
24 3,40 110 76,0 2240 0,1030 0,1100 0,0452 33,5
25 2,50 220 76,0 2200 0,7819 0,6754 0,0810 156,0
26 2,20 220 81,0 3150 0,5145 0,5049 0,0826 295,0
27 1,70 110 77,0 2200 0,2873 0,2349 0,0925 81,0
28 1,10 220 74,0 1500 2,1540 1,5700 0,1100 295,0
29 1,20 220 76,5 2200 0,7892 0,3127 0,1045 359,0
30 0,75 110 78,5 3000 0,6281 0,3856 0,1526 192,0

METOJJAYECKHUE YKA3AHHUA K PEHIEHUIO BHEAYJJUATOPHOM PABOTHI Ne 6
no Teme: BoIOop annmapaTtypsl ynpaBjieHus: U 3alUThI

Orta 3agauda otHocuTcs k TeMe "OCHOBBI DJIEKTPOITPUBOJA". [lna ux peuieHus: Haao
YCBOUTDH HE TOJBKO YCTPOMCTBO U MPUHIUII JCHCTBUS JEKTPUUYECKUX MAIIIMH TOCTOSIHHOTO TOKAa, HO
U 3HaTh (OPMYJIbI, BBIpAXAIOLIUE B3aMMOCBSI3b MEXKIY AJIEKTPUYECKUMH  BEJIMYMHAMU,
XapaKTEePU3YIOIIUMH JaHHBIA TUI MEKTPUYECKON MAIITUHBI.

JanHas paboTa gaeT BO3MOKHOCTb IIPOBEPUTH

3HAHUA:

- KpUTEPHUEB BBIOOPA IEKTPUUECKUX allapaToB;

- IpaBuiIa 0€30M1aCHOM KCIUTyaTallMK 3JEKTPUUECKHUX allllapaToB

YMEHHS:

- OIIPEACIIATh PACUETHBIM ITyTEM OCHOBHBIE ITAPAMETPBI AIEKTPUUECKUX AIlIIAPATOB.
- paboTaTh C HOPMAaTUBHBIMU JIOKYMEHTAMH U CIIPAaBOYHOM JINTEPATYpPOH

KPATKHE CBEJJEHUA 110 TEME

3ammuTa IeKTPUYECKHX ceTeil M AJIeKTPONPHEMHUKOB HaNpsixkeHueM 10 1 kB
Jlnst BBIOOpA armapara 3amuThl Hy)KHO 3HATh TOK B JIMHUM, TJIE allapara 3amuThl
YCTaHOBJIEH, THII €T0 U YUCIO ¢a3.

Br100p m1aBKHX BCTABOK NpeAOXpaHUTEIeH

HomuHanpHbId TOK TJIABKOM BCTAaBKH NPEAOXPAHUTENS ONPEICTACTCS 110 BEIUYMHE
AMUTENbHOTO pacdeTHOro ToKa (1,). 1 gom =1,



Y 10 YCJIOBHIO MEPErPy30K MUKOBBIMU TOKAMHU
Lisem=1 0 /0,

rae |, — nukoBbIi (MakCUMaIbHbIA KPaTKOBPEMEHHBIN) TOK;

0. — K03 UIIMEHT KPaTKOBPEMEHHOW TEIUIOBOM MEPEerpy3KH; @, =2,5 — Ui JeTKUX TyCKOB
C JUIMTEJIBHOCTBIO MyCKa JI0 5 ¢, a TaKXKe MPU PEIKUX MyCKax (HacOChl, BEHTUJISITOPBI, CTAHKHU H T.
1.) ¥ TP 3aIIUTe MarucTpain; =2 — U TSDKETBIX YCIOBHM ITyCKa, a TaKkKe MPH 9acThIX (Oonee
15 pa3 B yac) myckax (KpaHbl, JpOOWIIKH, MEHTpUdyru u T. 1m.); a=1,6 — I OTBETCTBEHHBIX
ANEKTPONPUEMHHKOB.

IIpu BbIOOpe mpenOXpaHUTENs Al OJMHOYHOIO OJIEKTPONpHEMHHKA B KauecTBe |,
NPUHUMAETCS] €r0 HOMUHAJIBHBIN TOK I, @ B KauecTBe | , — MYCKOBOM TOK Iyycx.

JUii NWHUNA, OUTAOMKAX T[PYNIY JJIEKTPONPUEMHUKOB, MAaKCHUMAaJIbHBIM IMKOBBIA TOK
OTpeAesAeTCs:

' '

I n= I nyck +1 P

rae | nyec — IyCKOBOM TOK 3JIEKTPONPUEMHMKA WIM TPYNIbl OJHOUMEHHO BKIKOYAaEMBIX
IEKTPONPUEMHUKOB, MPU MyCKE KOTOPBIX KPATKOBPEMEHHBIM TOK JMHUM JIOCTUTAE€T HAauOOJbIIEH
BEJIMYMHBL;

| , — nnouTenpHBIA pacueTHBIA TOK, ONpEeAeHseMblil 0e3 ydyera pabodero TOKa IyCKaeMbIX
ANEKTPONPUEMHHKOB.

IIpy oTCyTCTBHMH JaHHBIX O KOJIMYECTBE OJHOBPEMEHHO IYCKAEMBIX 3JIEKTPOINPUEMHUKOB

HHKOBBIﬁ TOK JIMHHUU MOXCT 6BITB OHpeI[eHeH 110 q)OpMy.He:
I n— I n.max+ (I p'KuiHn)

1€ | ;. max —HAUOOBIIHIA ITyCKOBOW TOK AJIEKTPOIPHEMHHKA TPYIIITBL;

| ,—pacueTHblil 10 HArpeBy TOK IPYIIIBI JJIEKTPOIPUEMHUKOB;

1,y — HOMHHAJBHBIA TOK JIEKTPOIPUEMHUKA C HAUOOIBIIMM ITYCKOBBIM TOKOM;

K, —K03((DUIIMEHT UCIIOIb30BaHuUs IIEKTPOIIPHUEMHNKA C HAHOOBIIINM

ITyCKOBBIM TOKOM.

HoMuHanpHbI TOK IUIABKOW BCTaBKM INPEIOXPAHUTENS, 3AIMMINAIOIIETO OTBETBICHUE K
CBApOYHOMY amnmnapary, BEIOUpaeTCsi U3 COOTHOLIEHUS:

L sem > 1,21,/ TIB

rae I, — HOMHUHAIBHBIN TOK CBApPOYHOIO amiiapara Mpy MaclOpTHON MPOJIOKUTEILHOCTH
BKitoueHus (11B).

IIpyn OTCYTCTBHHM 3aIUMTHBIX XapPAKTEPUCTUK KaXKAbIA NMPEJOXPAHUTENb HA CXEME CETH IO
Mepe npubnukenus Kk UII gomkeH uMeTb HOMUHAJIBHBIM TOK IJIABKOW BCTABKM HE MEHEE YEM Ha
CTYIEHb BBILIE, YEM MPEIbLIYLIUN.

Ipumep 10 Paccuntarh TOKH 3JIEKTPONPUEMHUKOB M BBIOPATh IUIABKKE MPEIOXPAHUTENN B
pacrpeneauTeabHOM mikady, cxeMa KOTOpBIX NpuBeaeHa Ha puc. 31.. M3BECTHBI HOMHHAJIbHAS
MOIIHOCTh KaXO0T0 3JeKTporpuémMuunka: P1 = 19,6 kBt; P, = 17,3 kBrt; Pz = 3,2 xBr, ko3 durueHt
MOIIIHOCTHU KaXJI0ro notpedutens: cos g1 = 0,7; cos p2 = 0,6; cos p3 = 0,6 u kodrddunment cnpoca
K:.=0,8

Pucynok 31 - Cxema pacnpeenuTenbHOl ceTh

QO O J
FUI FU2

P P, P,



Pemienue.
1. OnpenensdroTcss BEJIMYUHBI HOMUHAJIBHOTO U JUTUTEIHHOTO PACUETHOIO TOKA.

) 10° : ) \
- v D810 osh: g, =E 1,,=0,8-4,25=34A
V3U, - cosp, +/3:380-0,7
) 10° ) . \
. 2 W3A0T _j40A: 1,=E,1,,-0,8- 44,02 =352A
J3U, -cosp, +/3-380-06
) 10° ) . \
s~ 3210 _gi3A: 1, -E.1,,-08-813=65A

| (5= =
*" J3U, -cosp, +/3-380-06

2. JIns MammH MOCTOSTHHOTO TOKA KPaTHOCTh ITyCKOBOTO TOKA COCTABIISIET 3. a IS
ACHHXPOHHOTO IBUTATENs 6-7 OnpenenuM MyCKOBOH TOK Iyycx.

A

wner = B+ i =3-4,25=12,75A
E -1,=3 44=132,0A

A

—E, -1;;=3-813=24,39A

|
I|one2 -

|one3

3. [Ipu OTCYTCTBUM TaHHBIX O KOJWYECTBE OJTHOBPEMEHHO ITyCKAEMBIX 3JIEKTPOIPUEMHHUKOB
MTUKOBBIN TOK JIMHUU MOKET OBITH ONpPEIENICH 1Mo (hopmyie:

I n2-3 — I'nyCK + va
| 23=132,0 + 6,5=138,5A
1= i ot 21 ,=132,0 +(3,4+6,5)=141,9A

4. HoMHUHAIBHBIN TOK TUIABKOW BCTABKU MPEIOXPAHUTEIS OMPEACIAETCS 110 BEIIMIMHE
JUTMTENIFHOTO pacdyeTHoro Toka (1,).

IH. ecm. = Ipi
Y TI0 YCIIOBHIO MEPETPY30K MUKOBBIMU TOKaMH ( a=2,5 — 15 JTIETKUX ITyCKOB)
IH ecm.— I /OC
5. [Ipu BBIOOpE IPEJOXPAHUTEIS U1 OAMHOYHOTO YIEKTPONPUEMHIKA B KA4ECTBE I,
NPUHUMAETCS €0 HOMUHAJIBHBIN TOK iy, @ B KadecTBe | , — MyCKOBOM TOK Iyye. [0 [7] T201.2.24
c.81 BpIOMpaem npeaoxXpaHuTean
| e R
FUL: 1= —= ~—5137 =51A; Beibupaem HITH -15 npu ., =64
a )
| _ 1385
FU2: I, =123 = =55,4A ; BeiOupaem HITH60M — 60 npu I . =604
o a 2,5
| 1419 \
FU: |, = —ee _ 5 - 56,8A;  BeiOupaem ITH2 — 100 mpwm l,.,=80 A
a )

Bbi0op pacuenuresieii aBTOMaTHYeCKHMX BbIKJIIOYaTe el
HomuHanbHbIE TOKH pacuenuTenen BLI6I/IpaIOT I10 JUINTEIILHOMY PACYETHOMY TOKY JIMHUU:
> I

Ly, >
Tok cpabarbiBaHUs (OTCEUKH) 3J1eI<Tp0MarHHTH0r0 WM KOMOMHUPOBAHHOI'O PacLeNUTENs
(I¢p.)IpOBEpsiETCS IO MUKOBOMY TOKY JIMHUH |y -

Icp.3 > KH IKpi



rae K,—xko3ppumeHT Haie:)KHOCTH OTCTPORKH OTCEYKH OT MUKOBOTO TOKA, YIUTHIBAIOIIUIA:
HaJIMYME arepUoOJMYECKON COCTABISIONIEH B TIMKOBOM TOKE, BO3MOXXHBI pPa30dpoc TOKa
cpabaTbIBaHUSI OTCEYKM OTHOCUTEIBHO YCTaBKH; HEKOTOPBIM 3amac mo Toky. 3HaueHus K,
MPUHUMAKOTCS B 3aBUCUMOCTH OT THNa aBToMara. [Ipu OTCYyTCTBMH TaKMX TaHHBIX MOYKHO MPUHSATH:
K,=125..15.

CeneKTUBHOCTb  cpalaThIBaHUSI ~ MOCJIEIOBATENbHO  BKJIIOYEHHBIX aBTOMATHUYECKUX
BBIKJIIOUATeNield O0OecleunBaeTcsi B TEX ClydasX, KOIrJla WX 3alllUTHbIE XapaKTEePUCTUKU HE
nepecekaroTca. [Ipu OTCYTCTBHM 3alIMTHBIX XAPAKTEPUCTHK KAXKIbIM aBTOMAT HA CXEME CETH IO
mepe npubmmkenuss Kk UII nomkeH uMeTh HOMHHAIBHBIN TOK pacIenuTeNls He MEHee YeM Ha
CTYIICHb BBIIIE, YEM MPEIBITYIIN.

Ilpumep 11 PaccuutaTh TOKHM 3JEKTPOIPUEMHUKOB U BBIOpPATh aBTOMAaTHYECKHE
BBIKJTIOUATEeN B pacnpeaenurensHoM mkady cepun [1P8501 (puc. 32). M3BecTHB HOMUHAIbHAS
MOIIIHOCTh Ka)XJI0ro dJIeKTpornpuéMHuka: P1 = 16,1 kBt; P2 = 14,3 xBt; P3 = 7,3 xBt, kospduunent
MOIITHOCTH KaxKJ0ro notpedurens: cos g1 = 0,8; cos 2= 0,8; cos ¢p3= 0,6 u ko3ppurnment crnpoca Ke=0,85

QF

QF1 |QR2

h\ 3\ Pucynok 32 - Cxema pacnpeenuTenbHON CETH

0,.T.0

k]

Pemienue.
1 OmnpexenseM HOMUHAIbHBIE U ATUTEIbHBIE PACUETHBIEC TOKH

P 10°
. r 181907 _3064; 1, =K.1,-08-306=2454
\/3UH - COSQ, \/3-380-0,8
P 10°
- 2 W30 7040 1 ,=K1,-0827,2=21,84
x/SUH - COSQ, \/3-380-0,8
P 10°
’ 73107 _1g54: |, =K.l ,=0,8-185=14_84

IH — = =
*" J3u,-cosp, +/3:380-0,6
2 JInuTenpHBIA PAaCcYETHBIM TOK MaruCTPAIbHON TUHUH 2-4 ¥ BCEW CHCTEMBI
l;=1,+1, =218+14,8=36,6A
I, =1+l :=245+36,6=611A

3 OmpenenuM MyCKOBOW WM MaKCHUMAJIbHBI KPAaTKOBPEMEHHBIN TOK inyCK. Jliis mamuH
MOCTOSTHHOTO TOKA KPATHOCTH ITyCKOBOTO TOKa cocTaBiseT 3. a st AJl 6-7

iisies = E; - 11 = 3- 30,6 = 91,8A
ez = Ei - 1 5 =3+ 27,2=81,6A



iisies = E; - 1 o3 = 3:18,5 = 55,5A

4 TlyckoBoil Tok maructpanei 2- 3 u 1-3 onpezensercs U3 yCiaoBHi IMycka
lioq=lis+ 14 =816+14,8=96,4A
L, =1, +1;=918+36,6=128.4A

5 BhiGupaeM aBTOMATHYECKHE BBIKIIOUATeTH U3 yenoBus o >1,,5 L, > 1,

Astomat QF — I, > 61.1A BbiOupaem no [7]. C. 82. Tabn 2.25 A 3134 — 100 c l,,= 63A.
VcraHOBKa Ha TOK MIHOBEHHOIO cpadareiBaHust — lep »n =150...1000A. VYcranasnuBaem
HEBO3MOKHOCTb CpabaThIBaHKsl ABTOMAaTHUYECKOIO BBIKIIOUATEIS IIPH ITyCKe

lps>1,25"1, 1,,>1,25'128.4=160.5 A 150...1000A >160.5 A

Astomatr QF1 — I, > 24,5A BoiOupaem mo [7] A 3114 — 100 ¢ 1,,=31,5A. YcTaHoBKka Ha
TOK MTHOBEHHOro cpabarbiBaHus — o 51 =150...1000A. VYcranaBnuBaeM HEBO3MOXKHOCTh
Cpa0aThIBaHKs aBTOMAaTHYECKOTO BBIKIIIOYATEIIS P ITyCKE

lp»>1,25"1,, l»>1,2591.8=114.8 A 150A>114.8 A

Astomar QF2 — I, > 36.6 A BbiOupaem mo JI1 A 3114 — 100 c I, ,=40A. YcranoBka Ha
TOK MTHOBEHHOro cpabareiBaHust — g »n =150...1000A. VYcranaBnuBaeM HEBO3MOKHOCTh
cpa0aThIBaHMs aBTOMAaTHYECKOTO BBIKIIIOYATEIIS TP ITyCKE

lps>1,250,  1,,>12596.4=1205A  150A>120.5 A
3AJJAHHSI BHEAYJIUTOPHOI PABOTBI Ne 6

BueayauropHas pabora cocraBieHa B 30 BapuaHTax M €€ BBINOJIHEHHE OOYyYaroIIMMMCS
paccuutano Ha 1,5 y4ueOHbIX yaca.

Tabnuua 23- Kputepuu olleHUBaHMS BHEAYAUTOPHON paboThl Ne 6

OuenuBaeMblii mapameTp Maxkcnmanb bt
0aJyn

Brrueptun cxeMy i pemieHus 3a1auu 2

3anucan yciaoBHE 33/1a4M C YKa3aHUEM €IMHUIl U3MEPEHUST (PU3UUECKUX 2

BEJINYUH

VYkazaHa Lenb KaKJI0T0 3Tana peleHus 3aJaHus 5

OrnpeneneHbl HOMUHAIBHBIE U IJTUTEIbHBIE PACUETHBIE TOKU 10

Omnpenenensl JJIUTENbHBINA PACUETHBIA TOK MaruCTpaJbHOW JIMHUU U BCEH 2

CUCTEMBI

OrnpeneneHsl NyCKOBOM MM MaKCUMAJIbHBIA KPATKOBPEMEHHBIN TOK KaX0T0 5

AIIEKTPONPUEMHHKA

PaccunrtaH nmyckoBOi TOK Marucrpanei 2

Br16op anmapaToB 3anUThl o)

CnenaH BBIBOJ 10 paboTe 1
NUTOI'O: 34

OneHka pe3yibTaTOB  BBINOJIHEHWS 3aJaHUsl I[POU3BOJUTCA B  COOTBETCTBHM C
YHUBEPCAIBHON IKAJION:



IIpouent Kou-Bo KauecTrBeHHas oneHka HHAMBHYAIbHBIX
pPe3yJbTaTUBHOCTH 5AILI0B 00pa3oBaTeJbHBIX JOCTHKEHHU I
(IpaBUJILHBIX 0TBETOB) 0aJ11 (oTMeTKa) BepOaJIbHBIN aHAJIO0T
90 + 100 31-34 5 OTIIUYHO
80 + 89,9 27 - 30 4 XOPOIIIO
70 +79,9 23-26 3 YAOBIETBOPUTEIHLHO
MmeHee 70 Mi}éee 2 HE yJIOBJIETBOPUTEIBHO

3ananue Ne 6 Bapuant 1-15
Paccuntarh TOKHM SIEKTPONPUEMHUKOB U BbIOpaTh IIJIABKUE MPEJOXPAHUTENIU B

pacnpeeuTeTsHOM mKady, cXxemMa KOTOPBIX MpuBeaeHa Ha puc. 33. McxoaHpie qaHHBIC B Ta0IHIIE
15

FU

o) 0 o) 0 ]
FU1 FU2 FU3 FU4 Pucynok 33 - Cxema
pacrpenenuTeIbHON CETH
P, P, P; Py Ps Ps

Tabnuma 24 - Vicxonasle TaHHBIE K 3a1aHUIO 6

Ne  [P1, |P2, P3,  |Pa, Ps, |Ps, |cos @1 |cosp2 |cosps |cospa |coss |cosps |Kc

Bap |[kBt | kBt |kBr |kBr |kBr |[kBr

1 (196 17,3 |3,7 (43 |110 |93 |0,7 |06 06 |06 1|08 |08 0,8
2 |18,1 (140 (7,3 |25 |16,0 |21,0 |0,8 |0,7 07 1|06 (0,8 1|07 0,8
3 130193 92 (43 |78 |59 |06 |08 o7 |08 10,8 |07 0,85
4 |73 142 (70 |21 (232 |45 0,7 |08 08 |08 (0,7 |09 0,85
5 192 |73 1,1 |0,75 |145 |28,0 |0,8 [0,6 06 |06 1|08 |07 0,85
6 1[40 (135 (72 (30 |98 |193 |0,7 |0,7 06 |06 1|08 |08 0,8
7 175 (9,2 30 (22 |73 |84 |06 |06 o7 |06 (08 |07 0,8
8 35 |71 53 (2,3 |61 |195 |08 |07 08 (0,7 1|06 |06 0,8
9 84 |13 75 (40 |146 (34 (0,7 |06 08 |08 (0,6 |07 0,8
10 (11,6 |25,3 |36 |0,75 |93 |22 |08 |07 o7 |08 1|06 |06 0,85
11 (10,3 16,1 |74 (31 |49 95 0,7 |07 08 |06 1|06 |08 0,85
12 (17,1 |6,3 0,75 (0,75 |57 (20,4 |08 |06 06 |06 (0,7 |07 0,85
13 (40 |9,3 28 (1,7 |17,1 (140 (0,7 |08 06 10,7 1|08 1|06 0,8
14 (12,8 |7,3 41 108 19,3 |65 (0,8 |0,6 06 |06 1|08 |08 0,8
15 (145|145 (100 (41 |75 |28 |0,7 |08 08 |08 (0,7 |08 0,8

3aganue Ne 6 Bapuant 16-30
Paccunrarh TOKM 3J€KTPOIPUEMHUKOB U BIOpaTh aBTOMATUYECKUE BBIKIIIOYATENN B
pacnpenenmurensHoM mkady cepuu [IP8501 (puc. 34). Ucxonusie qanabie B Tadimie 16



QF1  [QR2 QF3 QF4

k\ \ Q\ %\ Pucynox 34 - (Cxema pacnpeneauTesbHON
CCTHU

0.0.50.0.0

Ta6muna 25 - UcxoaHasle JaHHBIE K 3a0aHUIO 6

Ne (Pq, P, P3, |Ps, |[Ps, |Ps, |Cospi|Cospz|Cospz |Cosps |Cosps |Cospe|Ke
Bap. kBt |kBr |kBr |kBr |[kBr |kBt

16 |143 |73 (2,2 (21,3 |161 |143 |06 |06 |08 0,8 0,8 0,6 0,85

17 140 2,7 |40 185 |38 140 |06 |08 |08 0,6 06 |06 1|08

18 103 |75 |11 |52 |125 |10,3 |08 |0,8 |0,6 0,6 08 (0,8 10,85

19 |7,3 0,73 0,73 |193 |19 |73 |[0,7 |08 |06 0,8 06 |06 10,85

20 |75 40 |22 |13,0 |190 |75 |08 |08 |07 0,7 06 |0,7 10,8

21 |231 |20 |20 |49 |42 (231 |06 |08 |07 0,8 0,6 0,6 [081

22 (120 (22 |11 |49 |133 (120 |0,7 10,8 0,6 0,6 0,7 0.7 10,8

23 |7,8 2,7 107 |38 |100 |78 |06 |08 |08 0,8 06 |06 1|08

24 (3,0 83 103 |48 (230 (30 (0,8 |0,7 (08 0,7 08 (0,8 10,85

25 (100 (3,2 |0,75 |55 |93 10,0 |08 |0,7 |0,6 0,6 0,7 10,8 10,85

26 |135 |75 |30 130 |73 135 |08 |06 |08 0,8 0,7 10,7 0,85

27 |15 30 10,75 |35 (145 |75 |06 |08 |07 0,7 06 |06 10,8

28 8,5 40 109 18,0 |10,2 |85 (0,8 0,8 0,7 0,7 06 |0,7 0,85

29 (126 (7,7 |30 (185 84 126 |09 |08 0,6 0,7 08 10,7 0,85

30 |110 |48 |22 |39 158 |110 |06 |06 |08 0,8 0,7 106 10,8
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