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MNOACHUTEJIBHASA 3AIIMCKA

OOyuaromuecss U3y4aroT AUCHUIUIMHY 00LIeNpOecCHOHANTBHOTO MHKIIA «DJIEKTPOTEXHUKA» Ha
1 u 2 kypcax.

IIpy OCBOGHHMM IUCHMIUIMHBI CTYIEHTBI 3HAKOMSTCS C MpOIeccaMH, HPOUCXOJSAIIMMHU B
ANIEKTPUYECKHX IIETIAX MOCTOSTHHOTO U EPEMEHHOT0 TOKa; U3y4aloT YCTPOMCTBO M MPUHIIMITBI JEHCTBUS
AIIEKTPOU3MEPHUTENIBHBIX PUOOPOB, SJIEKTPUUECKUX MAIIMH U TPAHCPOPMATOPOB; MOTYIIPOBOTHHUKOBBIX
pubOpOB.

Mertoauyeckne yKa3aHHsS K BBINIOJHEHUIO TPAKTHUECKUX paboOT BKIIOYAIOT TepeuyeHb
NPAaKTUYECKUX paboT, 0O0s3aTeNbHBIX JUIS BBINOJHEHUS; KPUTEPUU OLEHUBAHUSA; METOJAUYECKUE
yKa3aHWS W TPUMEpPbl pEIICHUs THUIOBBIX 334a4; a TaKKe CIHCOK PEKOMEHAYEMbIX HCTOYHHMKOB
uH(pOpMaIUH.

CamocrosiTeTbHOE BBINOJHEHHE PACUeTOB SBJISCTCS OJHUM M3 BKHEHIIMX 3TArloOB YCBOCHUS
IMCUUIUIMHBL  «OCHOBBI  AJIEKTPOTEXHUKMY», HA KOTOPOM MPUOOPETAIOTCS HABBIKM IOJB30BAHUS
COOTBETCTBYIOLIUMH PACUETHBIMU 3aBHCUMOCTSMH U, YTO OCOOEHHO Ba)KHO, JIOCTUTAETCSI OTYETIIMBOE
MOHUMaHUE UX (PU3NYECKOTO CMBICIIA.

Ienp nHAMBUAYATBHON BHEAYAUTOPHOI PadoThI

Llenpt0o WHAMBUIYANbHOW palbOTHI SBISETCA pa3BUTHE Y CTYJICHTOB CaMOCTOSITEEHOTO
TBOPYECKOTO MBIIIICHUS B O0JAaCTH TEOPUHM M pacyera 3SJIEKTPOMEXaHWYECKUX IpeoOpa3zoBaTesneit
SHEPTUH.

3HaHue U OHUMaHHUE JAUCLUIUIMHBI, YMEHUE MPUMEHSITh CBOM 3HAHHs Ha MpaKTHKE, a IJIaBHOE,
CaMOCTOSITEIIbHOE TBOPUECKOE MBIIIJICHHE HanOoJiee MOTHO BBISBIIAETCS MPH PEIICHUH UM CIEIHaTIbHO
noo0paHHbIX 3a7a4. [103TOMy U KaXJIOro y4alerocst yMeHue peaTth 3ajaddl SBJSETCS OJHUM U3
TJIAaBHBIX TpeOOBaHUN MPU U3YyYEHUH TUCIUILITNHBIL.

K pemenuio kaxaoi 3ajauu cienyeT MPUCTYNATh TOJBKO IOCIE W3YYEHHs] COOTBETCTBEHHOTO
paszerna TeOpeTHYECKOro Kypca B 00beMe yueOHON IPpOoTpaMMBbI 110 OJJHOMY M3 PEKOMEH/IOBaHHBIX B HEH
MCTOYHUKOB.

Ilepen caMOCTOATENBHBIM BBIIIOJHEHUEM 33aJaHUS PEKOMEHJIyeTcs pa3o0paTh XOJ PpeIICHHUs
HECKOJIBKUX THUIIOBBIX 33/1a4.

IIpy TakoM mOAXOAE K M3YYCHHUIO TUCHMIUIMHBI 3HAHHWE M TMOHUMaHUE MpeaMera
TpaHc(hopMUpyeTcss B CHEIU(PUUECKOE CO3HAHME W PA3BUBAETCS CAMOCTOSITEIBHOE AHAIUTHUECKOE
TBOPYECKOE MBIIIJICHHE.

CamocrosiTenbHas paboTa MPOBOAUTCS IS

1. cucremaru3anMyd M 3aKpEIJICHUS IOJyYEHHBIX TEOPETHYECKMX 3HAHMM M MPAKTUYECKUX
yMEHUI 00ydaronuxcs;

2. yriyOJeHus U pacIiupeHUs: TEOPETUUECKUX 3HAHUI;

3. ¢dopMupoBaHMS ~ YMEHHMH  HCIOJb30BaTh  HOPMATHBHYIO, TIPAaBOBYIO,  CIIPABOYHYIO
JOKYMEHTAIUIO U CIICIHATIBHYIO JINTEPaTypy;

4. (hopMUpOBAaHHUS  CAMOCTOSITENIBHOCTH  MBIIUICHUS, CHOCOOHOCTEH K  CcaMOpa3BUTHIO,
COBEpPILIEHCTBOBAHHUIO  CAMOOPTaHU3AINY;

5. dbopmupoBaHus 00MKX U MPOPECCHOHATHHBIX KOMITETEHITHIA.

Pacrnipenenenue TpyIoeMKOCTH CaMOCTOSTENILHON pabOTHI MO TUCITUTUINHE

Tabnuma 1.
Buabl BHeayIuTOPHOI CaMOCTOATEJIbLHOM PadoThl KosnyecTBO 4yacoB

ITpopaboTka KOHCIIEKTOB 3aHATHI 8
Pabota ¢ yueOHOI 1 cienMabHOM IMTEpaTypoit 8
[ToaroToBKa K MPakTUYECKUM U KOHTPOJIbHBIM paboTam 8
Pemienue 3a1a4 o AIEKTPOTEXHUKE 13
ITonroroBka cooOmIeHMA 8

HTroro 45




Buabl BHeayIuTOPHOI CaMOCTOATEIHLHOM PadoThl

Bun padorsi: IloaroroBka KoOHCIeKTa
HMHCTpYKUMA 10 BHINOJTHEHHIO CAMOCTOSITEILHON PadoThI

B KoHcmekTe KpaTKO U3JaraeTcs OCHOBHAs CYIIHOCTh Yy4eOHOro MarepHajia, MpPUBOJSATCS
Heo0xoIMMbIe 000CHOBAHUS, TA0JIMYHBIC TAaHHBIC, CXEMBI, 3CKH3bI, pacdeThl U T.1. KOHCIEKT 1enecoo0pa3Ho
COCTaBJIAThH LIETMKOM Ha Temy. [Ipu 3ToM umeeTcss BO3MOKHOCTh BCEr/la JOMOIHATh COCTABICHHbBIN KOHCIEKT
BBIPE3KaMU M BBIMUCKAMH U3 )KYpHAJIOB, Ta3eT, CTaTed, HOBBIX YUYCOHHUKOB, OpPOLIIOp MO OOMEHY OIBITOM,
TaHHBIX W3 VIHTepHEeTa W JpPyrux HMCTOYHHUKOB. TakuM o0Opa3oM KOHCIEKT CTAHOBHUTCS COOPHHKOM
HEOO0XOAMMBIX MaTEPUAJIOB, KyAa CTYJACHT BHOCUT BCE HOBOE, YTO OH MU3Y4MJI, Y3HAIL

1. TlepBuuHOE O3HAKOMJIGHHE C MAaTE€pHaJOM H3Y4aeMOM TeMbl IO TEKCTy YydeOHHKa, KapTam,
JOTIOJTHUTEIHHOM JTUTepaType.

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

3. [loxbop K TaHHOMY TEKCTY OMOPHBIX CUTHAJIOB B BUJE OTAEIBHBIX CJIOB, OMPEACTIEHHBIX 3HAKOB,
rpaMKOB, PUCYHKOB.

4. TIpomymbIBaHHE CXEMaTHYECKOTO CHoco0a KOIMPOBAHMS 3HAHUM, HCIOJIb30BAHUE Pa3IMYHOTO
mpudTa u T.1.

5. CocraBieHue OMOPHOTO KOHCIIEKTA.
®opMa KOHTPOJISI M KPUTEPUM OLEHKH
«oTamyHo» [lomHOTa Hcmonp30BaHus yueOHOTO Marepuaia. O0bEM KOHcIekTa — | TeTpajHas CTpaHHIAa Ha
OJIMH pa3zfen Wik oauH JucT Gopmara A 4. Jloruka u3nokeHus (HaTu4ue CXeM, KOJMYECTBO CMBICIOBBIX
CBsi3el MKy MOHATUAMH). HarnsaqHoCTh (Hanuure puCYHKOB, CHMBOJIOB, U TIP.; aKKYPaTHOCTb BBITIOJHEHUS,
YUTAEMOCTh KOHCIEKTa. [ paMOTHOCTH (TepMmuHONIIOrHYeckas u opdorpaduueckas). OTCyTCTBUE CBA3aHHBIX
NPEUIOKEHUH, TONBKO OMOPHBIE CHTHAJBI — CJOBA, CIOBOCOYETAHMSA, CUMBOJBL. CaMOCTOSTENHHOCTh MpPHU
COCTaBJICHUH.
«xopouo» Vcronp3oBaHue yueOHOTO MaTepuana He nojgHoe. OO0bEM KoHcekTa — 1 TeTpagHas cTpaHuIla Ha
OJIUH pa3zieN Wi oAuH JucT ¢popmara A 4. He 10cTaTOYHO JTIOTHYHO M3JI0KEHO (HAJTHMYUE CXEM, KOJIMYECTBO
CMBICJIOBBIX CBSI3€H MEXIy MOHATHSIMHU). HarmsnHocTs (Haiimyue pucyHKOB, CHMBOJIOB, U IIp.; aKKYPaTHOCTb
BBITIOJTHEHUS], YNTAEMOCTb KOHCIEKTa. [ paMOTHOCTH (TepMuHONIOTHYecKas u opdorpadudeckas). OrcyrcTue
CBSI3aHHBIX  TPEAJIOKEHHH, TOJBKO ONOPHBIE CUTHAJIBl — CJIOBA, CIIOBOCOYETAHUS, CHMBOJIBL.
CamMOCTOSITeTbHOCTD TP COCTABJICHUH.
«Y/I0BJIE€TBOPHUTEIBLHO» Vcrionp3oBaHue yueOHOTO MaTepHaia He noysHoe. O0bEM KOHCIIEKTa — MEHEee OJTHON
TeTPaJHON CTPAaHUIBl Ha OJUH pa3aen Wik oIuH JucT ¢opmara A 4. He 10CTaTO4YHO JIOTMYHO H3JI0KEHO
(HamMume cxeMm, KOJIMYECTBO CMBICIOBBIX CBSI3eH MEXIy MOHATUAMH). HarmsaHocTh (Hanuyue pUCYHKOB,
CHMBOJIOB, U TIp.; aKKYPAaTHOCTh BBITIOJHEHUS, YUTAEMOCTh KOHCIIEKTa. [ paMOTHOCTh (TEpMHUHOJIOTHYECKAs U
opdorpaduyeckas). OTCyTCTBHE CBSI3aHHBIX MPEUIOKECHUH, TOJBKO ONOPHBIE CHUTHAJIBI — CJOBA,
CJIOBOCOYETaHMS, CUMBOJIBI. CaMOCTOSITENLHOCTD MPH cocTaBieHnu. He pa30opunBbIif mouepk.
«Hey/0BJIeTBOPUTEJILHO» lcronb3oBanne yueOHOro marepuana He nonHoe. OObEM KOHCIEKTa — MEHee
OJTHOM TeTpaJHON CTPAHHIIbI HAa OJUH pa3/ien Wik oAuH JUCT Gpopmarta A 4. OTCYTCTBYIOT CXEMBbI, KOJINYECTBO
CMBICJIOBBIX CBS3€H MEXIy MOHATUAMU. OTCYTCTBYET HATJSAHOCTH (HAJMYME PUCYHKOB, CUMBOJIOB, U TIp.;
aKKypaTHOCTb  BBITIOJHEHUS, YHWTAaeMOCTh KOHCHEKTa. JlomymieHbl OINMOKHM TEPMHMHOJIOTHYECKUE H
opdorpadpuyeckue. OTCyTCTBUE CBSI3aHHBIX MPEIIOKEHUH, TOJNBKO OMOPHBIE CHUTHAJIBI — CIJIOBA,
CIIOBOCOYETaHMS, CHMBOJIBI. He caMmocTosiTenbHOCTD MpH cocTaBieHnu. He pa30opumBbIil mouepk.

Bun padorsi: Ilouck n n3yveHue A0NOJHATENbHOH HHGOPMALMH U JIUTEPATYPHI
HMHCcTpYyKUMA 10 BHINOJTHEHHIO CAMOCTOSITEILHON PadoThI
UYroObl ycriemHo paboTaTh ¢ y4eOHOW M HAaydyHOH JUTEpaTypoil, HEOOXOIUMO BIAJIETh OMPEACICHHBIMH
y4eOHBIMH YMEHUSIMH U HaBBIKAMHU, K HUIM OTHOCSITCS:
e yMEHHUE HaKaIJIUBaTh UH(POPMAIIHIO;
e yMEHHUE TBOPUECKH €€ NepepadaThiBaTh;
e yMEHHE BBIJaBaTh HOBYIO HH(OPMALHUIO;
e yMEHHE HaXOJHUTh Ha BCE 3TO BPEeMHl.
Ieaun yrenusn:
¢ uHPOPMALMOHHO-TIONCKOBAS - HAUTH HYKHYIO HH(POPMAIIHUIO



e yCBaWBaIOUIas - MOHATh MH(OPMAIIHMIO U JIOTUKY PaCCYKICHUS

® AHAJIUTUKO-KPUTUYECKAS - OCMBICIUTH TEKCT, ONIPENEIUTh K HEMY CBOE€ OTHOIIIEHHE

® TBOpYECKas - HA OCHOBE OCMBICIICHHS HH(OPMAIMK JONOJIHUTH U Pa3BUTh €e€.

Pexomenoauuu

1. Bo BpeMs O3HaKOMHUTEIBHOTO YTEHUS COPTHPYHTe MH(OPMAIMI0O Ha CYIIECTBEHHYIO, 0C000
3HAYMMYI0, 1 BTOPOCTENIEHHYIO; Ha TEOPETHUUECKYIO0 M MPAKTUUYECKYIO; JIelaiTe MOMETKH, YCIOBHbIE
0003HaueHMsI, BBIMUCKU OTACTBHBIX MECT TEKCTA, IIUTAT Ha BKJIAJHBIX JIUCTAX.

2. TlonHoueHHO U3BIEKaiiTe HHPOPMALIUIO, COAEPKAIILYIOCS B HAYYHOM TEKCTE.

3. Bemure coOcTBeHHBIE CIIOBAapM TEPMUHOB [0 PA3IUYHBIM O00JAcTAM 3HAHUHM, OSIHU30AUYECKH
npocMmarpuBaiite 3t 3anucu. OcCBOEHHE MOHATUH TOM WM WHOW OONACTH 3HAHUN YIYy4LIUT
BOCIIPUSATHE U IOHMMAaHUE HAYYHOT'O TEKCTA U MIOBBICUT CKOPOCTh YTEHUS.

4. TlpoBemuTe MBICIMTENbHYIO O00pabOTKY TMOJyYeHHOH HMH(POPMALMU: BBIACIHSHTE HCXOAHYIO
MHOPOpPMAIMIO U HOBYIO; COPTHUPYHTE CMBICIOBBIE YAacTH MO HMX 3HAYUMOCTH, TPYHNIHPYHTE MO
OTIpE/IeNIEHHBIM MPU3HAKaM, BBIJICNIANUTE 3aBUCHUMOCTH; COOTHOCHTE H3BICUEHHYI0 HH(POpPMAIHIO C
MMEIOIIMMUCS 3HAHUSIMU; CBEPThIBaiiTe HH(POPMAIIUIO ITyTeM 0000IEeHUS.

Ot0epute HYXKHBIH MaTepuas, coOpaHHBIA Tpu paboTe ¢ wuctoyHukoM. Ero cremyer
CHUCTEMATU3UPOBATh U XPAHUTH:

e B nankax-nakonumenax (110 TeMaM, pa3/iejaM, aBTOPaM U T.I1.) WIX B OTJENbHBIX MAIKAX;

e B mempaoax, Jisl 3TOT0 HyMEPYIOT CTPaHULIbI, Ha MOJISIX 3aIMCBHIBAIOT TEMBI, MOJ] KaKJI0W BBIMUCKON
CTaBAT (haMWIMIO aBTOpa, Ha3BaHHe pPabOTHl M T.J. UTOOBl YJOOHO OBUIO IOJIB30BATHCS TaKOM
TeTPaabl0 M JIETKO HAXOIWThb HY)KHBIE BBIJICPXKKH, MOJE3HO 3aBECTH al(aBUTHBIM yKazaTelb TEM.
Jlenast Kakyto-HHOYIb BBIIHUCKY, B yKa3aTejae OTMEYAloT €e TEMY, HOMEp TEeTPaay U CTPAHHUILY;

e B HEPCOHANbHOM KOMRbIOmeEpe — B OTIENbHOW manke, Hanpumep «bubmuorpadus» u daitnax mo
TEMaTHUKE.

XpaHUTh CIEQyeT CaMblil CYIIECTBEHHBIH MaTephall, MOCTOSIHHO €ro OOHOBISAS. OTOMY CIOCOOCTBYET
3HaKOMCTBO C HOBOM HAy4YHOH, Y4YeOHOH, METOAMYECKOW JHMTEepaTypol H MyOIMKalMsIMU Hay4dHO-
TEXHUYECKOM MEPUOIUKHU.

Metoauka 06padoTKH NMOJIy4YeHHOI HHPOPMaLMHU

Wudopmanus, nmoyrydeHHas IMyTeM YTEHHs, peHa3HayaeTcs s JaJIbHEHIIero UCIoIb30BaHMsl, a sl 3TOTO
ee (DUKCUPYIOT: JIeNaloT TMOMETKH, MOJYEPKUBAHMS, JIydllle Ha BKJIAIHBIX JIMCTaX; PAa3HOTO BHJA 3aMUCH
(BBIMMCKM, IUIAH, TE3UCHl, AHHOTALMM, KOHCIEKT W Jp.); cXeMbl. JlJid JIydmero 3alOMHHAHHS IOJIE3HO
NepecKa3aTh TEKCT C OMOPOM Ha CAETaHHbIE 3alUCH, IPU ATOM, He 3a0bIBas, YTO HAYMHATH JIIOOOTO BHJA
3aIlUCH cielyeT ¢ OMbanorpaduIeckux JaHHBIX TEKCTa.

Pexomenoauuu

1. CocraBnsis miaH npyu YTEHUU TEKCTA, MIPEXKJIE BCETO, CTAPAUTECh ONPEAETUTh I'PAHULIBI MBICIEH. DTH
MecTa B KHHUT€ TOTYac ke oTMmeuaiite. HyXHBIM OTpBIBKaM JaBaiiTe 3aroJioBKU, (OpMyIUpys
COOTBETCTBYIOIIMI MYyHKT IUIaHA. 3aTéM CHOBAa MPOCMATpPUBAalTE MPOUYUTAHHOE, 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)KHOM
JIeTaan3anuen.

3. UYrtoObl 061€T4UTH POOOTY, CaMble Ba)KHbIE MECTa B KHUT'€ OTMEUANTE, NCTIOJb3YS ISl 3TOTO JIETKO
CTUPAIOLIUICS KapaHall WM BKIIAJAHbIE JIUCTKU.

3anuce JI0OBIX IJTAHOB JIETalTe TaK, YTOOBI €€ JIETKO MOXHO ObLIO OXBATUTH OJHUM B3IJISIOM.
CpoK BbINOJTHEHHUA:

-IIOATOTOBUTH K CIEAYIOLUIEMY TEOPETUUECKOMY 3aHATHIO

OcHoBHbIEe TPeOOBaHHUA K pe3yJbTaTaM paldoThl:

-IIOBTOPEHME TPONJIEHHOTO MaTepuaia

Kpurtepun onenkn:

-YPOBEHb OCBOEHHMSI CTYJIEHTOM CIIPAaBOYHOTO U JIOTIOJIHUTEIBLHOIO MaTepHaa

®opMa KOHTPOJIA:

-(pOHTANBHBIN OMPOC HA JIEKIIUH



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

1. BUJ BHEayIUTOPHOM CaMOCTOSTENbHON pabOTHI,

2. HebombIIoE 10 00BEMY YCTHOE COOOIICHUE TSI 03BYUHBAaHUS HA CEMUHAPE, MPAKTUYECKOM 3aHSTHH.

3. uHdopManMs HOCUT XapakTep YTOUHEHHsS WIM OOOOIEHHS, HEeCeT HOBM3HY, OTPaKaeT COBPEMEHHBIH
B3IJISIJ TTO0 OTIPE/ICTICHHBIM ITPOOIeMam.

4. coolmeHne OTIMYaeTCs OT JOKIAA0B M pedeparoB HE TOIbKO 00beMOM HH(pOpMAIMU, HO U ee
XapaKTepoM — COOOIIEHHMs JOMOJHSIOT H3y4YaeMblii BONPOC (paKTHYECKHUMHU WM CTATHCTHYECKUMH
MaTepuajIaMH.

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

IlocnenoBaTelbHOCTH PA0OTHI CTYAEHTA:

* coOparh ¥ U3yYUTh JUTEPATYPY 110 TEME;

* COCTaBHTH IUIaH WU TPaQUUECKYIO CTPYKTYpPY COOOILECHUS;

* BBIJICTIUTH OCHOBHBIC TIOHATHS;

* BBECTHU B TEKCT JIOTIOJIHUTEIIbHBIC JaHHBIC, XapaKTePU3YIOLIIe 0OBEKT U3yUCHHUS,;

* 0()OPMHTH TEKCT MUCbMEHHO;
* 03BY4YMTh B YCTAHOBJICHHBIH CPOK.
KpuTtepnu onieHKH: MaKCUMaJIbHOE KOJTMYECTBO OAJUIOB 32 KaXK/bIi MyHKT — | Gasia.
* aKTyaJbHOCTb TEMBI;
* COOTBETCTBHE COJICPIKAaHUS TEME;
* TyOMHA IPOPaOOTKH MaTepHana;
* IPAMOTHOCTH U TOJIHOTA UCTIOJIb30BaHHSI HCTOUHHKOB;
* HAJIMYHUE JIEMEHTOB HAIISHOCTH.
5 6amIoB - 5 «OTIMYHO»
4 6amioB - 4 «Xopouio»
3 6ammoB - 3 «ymoBI»
2 6auioB - 2 «HEyI»
TembI:
1. HUcropus pa3BUTH IEKTPOTEXHUKH.
2. Bxmaj pycCKHX M COBETCKHMX YUEHBIX B CTAHOBJICHHE M PA3BUTHE AIEKTPOTEXHUKH.
3. OOnacTh NPUMEHEHUS SIEKTPOABUTATENIEeH MOCTOSIHHOTO U TIEPEMEHHOTO TOKa

Buj 3ananus: Pemenue 3agau

HMHCTpyKIMA 10 BHINOJTHEHHIO CAMOCTOSATE/ILHOI padoThI.

OO0mme Tpe6oBaHUA K 0hOPMIICHUIO

1. BueayautopHas paboTa BBINOJIHSACTCS Ha ABOMHOM TETPAJHOM JIUCTE B KIETKY, HA KOTOPOM JIOJKHBI
OBbITh HaITMCAHBI: Ha3BaHUE pabOThI, (paMuIMs, UMSI 1 HOMEp TPYIIBI CTYACHTA.

2. Heo06xoaumo octaBisaTh nojst 20 MM ¢ OJTHOW CTOPOHBI JIUCTA JJIS 3aMeYaHuid npenojasarens. [lpu
odopmiieHH PabOTHl CTYACHT HE JOJDKEH MOJb30BATHCS KPACHBIMU WM 3€JIEHBIMU YEPHHUJIAMU WIIN
IIACTOM.

3. [Ipuctynas K pemeHuro 3a7ayu, CTYAEHT JOJDKEH U3YyYHTh €€ YCIOBHE; YSICHUTh, KAKHE BEITHMUMHBI
ABIISIIOTCSL  3aJlaHHBIMU M KakMe HCKOMBIMHU; KpaTKO 3amucaTh YCIOBHE 3a7ayd; BBIYEPTHUTH
AIIEKTPUYECKYIO CXEMY, COOTBETCTBYIOIIYIO YCIOBHUIO 3a/1a4H, U MOKa3aTh Ha HEW 3aJaHHbIe U NCKOMbBIE
BEJIMYUHBI, a TAaKKe HampaBlieHHEe TOKOB. IlpakTuueckoe 3aJaHHMe BBINOJHACTCS YEPHHUIAMH,
rpaduyueckas 4acThb 3aJaHus (CXEMBbl, KpUBbIC, BEKTOPHBIC JHArPaMMBbl) — KapaHJaIIoOM ¢ TPUMEHEHUEM
YEPTEKHBIX HMHCTPYMEHTOB. IIpu BBIOJIHEHMH CXeM HEOOXOAMMO TOJb30BATHCSA YCIOBHBIMH
rpaduueckuMu 0003HaueHusIMH, yeraHoBieHHbIME ['OCTamu.

4. BeInoHEeHUE 3a/1aHUH JJOJKHO COTIPOBOXKIATHCS KPATKMMHU HOSCHEHHUSIMH.

5. Tekct, ¢GopMynbl, YHUCIOBbIE BBIKJIAAKH JOJDKHBI OBITH uYeTKUMH 0e3 momapok. Lludposas
MOJICTAHOBKA B YPaBHEHUU JIOJDKHA J1aBAaThCsl OJIMH pa3 0e3 MPOMEKYTOUHBIX COKPALICHUH U PACcUETOB.
YucneHHOe 3HaYeHHE KaXXI0TO CUMBOJIA JIOJDKHO 00s13aTeIbHO 3aHMMATh TO JK€ MeCTO B (hopMmyrie, 4To U
caM cuMBOJI. [Ipu BBINOJIHEHHHW 3a7aHUN CleQyeT NMPUHUMATh MEXIyHapOJHYI0 CHUCTEMY EAWHHIL



m3mepenuss - CH. DBykBeHHble 00O3HAYeHMs E€IMHUL[ H3MEPEHUS CTaBSATCS TOJIBKO BO3JE
OKOHYATEeJIBHOTO pe3yibTaTa U B CKOOKH He 3aKirouaroTcs, Hanpumep, 120 B; 13 A; 100 Br.

Ilepeuensb 3axa4

Pacuer anekTpuyeckux Lenen nocTossHHOroO TOKA.

Pacyer mapameTpoB HEpa3BETBICHHOW MK 0JHO(PA3ZHOTO TEPEMEHHOTO TOKA

Pacyer cxem coeMHEHHS OCBETUTEILHOM HArPy3KH MPH BKIIOYCHUH UX B TpeX(a3sHyro ceTh
Ornpezenenre OCHOBHBIX MTapaMEeTPOB MAIIMHBI IEPEMEHHOTO TOKa

Ornpeznenenre OCHOBHBIX MapaMETPOB MAIIMHBI TOCTOSIHHOTO TOKA

Br16op anmapaTypbl yripaBiIeHHs U 3aIUTHI

IR

Kpurepun onennBanus

Kaxnas pabora olleHHMBaeTCs MO YHHBEpcalbHOM mmikane. IIponeHT pe3ynbTaTUBHOCTH IO
KOJIMYECTBY 0aJUIOB U KPUTEPUHU OLIEHUBAHUS PUBOAUTCS Ha KAXKJI0€ MIPAKTUYECKOE 3a/1aHUE.

TexHosiorust o1leHNBaHMs HallpaBJIEHA HA U3MEPEHUE OCBOCHHBIX OT/EIbHBIX 3HAHUM U YMEHUI
U TpeanojiaracT MHIMBUAYAJIbHBIA IMOAXOJ K OICHMBAHUIO IOATOTOBIEHHOCTH OOYYaromerocst mo
KPUTEPUSAM COOTBETCTBUS OCBOCHHBIM KOMIIETEHIUAM:

- 00yUaromMUKACs 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 CIEAYIOLINE OCHOBHBIE TPEOOBAHUS - YPOBEHb 3HAHUN U YMEHUH, MO3BOJISIOIINI
pemaTh MpaKTHYECKHE 3a/aud, YpPOBEHb NPAKTUYECKUX HABBIKOB M OTHOIIEHHE K OOBEKTY
JESITEILHOCTH.

Ha omenky BIMSIOT Takke ypoBeHb (IOJHOTa M aKKypaTHOCTb) OopMileHUS paboThbl, BiaJleHHUE
MexnyHapoaHOHM cucTeMol enuHuL u3Mepenus - CH.

Kpurepun natudanibpHON OLIEHKH:

- OoLEeHKa «5» (OTIMYHO) BBICTABJISETCA 3a 3ajaHue, BbIMosHeHHoe Ha 90 — 100 % mnpu ycinoBum
METOMYECKU U apU(PMETHIECKH BEPHOTO PELICHHS, YETKOTO U aKKypaTHOTO 0(hopMIIeHHUs pabOTHI;

- OIICHKa «4» (XOpomIO) BBICTABISETCA 3a 3ajaHue, BbimosHeHHoe Ha 80 — 89,9 %, mpu ycnoBumn
METOIMYECKH BEPHOTO PEUICHUS, TIPU HATMYUHN HE3HAYUTEIbHBIX OLIHOOK

- olleHKa «3» (YIOBJIETBOPUTENILHO) BBICTABISETCS 3a 3ajJaHue, BhimojgHeHHoe Ha 70 — 79,9 %, npu
HIMYMM HE3HAYUTEIBHBIX OMIMOOK B METOJHMKE PacdyeTOB, KOTOpPbIC, OIHAKO, MUCKAKAIOT Pe3ylbTar
paboThI;

- OLIEHKa «2» (HEyIOBJIETBOPUTENILHO) BBICTABISIETCS 3@ BBINIOJHEHUE 3aJaHUSl C CYLIECTBEHHBIMU
omuOKaMu B MeToauke pacuetoB. JInbo mpu HemomHoM (MeHee 69,9 %) pemieHuu, HE IAFOIINM
MIPEJICTABJICHMS O CUCTEMHOCTH 3HAHUI CTY/I€HTA 10 JAaHHOMY BOIIPOCY.

PexoMenayemble HCTOYHUKY HHPOPMALMU:

1. Tamenepun M.B. Dnekrponuka u anekrporexuuka: yueoHuk st CI10. — M.: THOPA-M, 2016

2. Jloropeituyk E.A. TeopeTnueckre 0CHOBBI A1eKTpoTeXHUKHU: yaeOHuK utst CI10. — M.: UHOPA-
M, 2017 r.

3. Jloropeituyk E.A. Pacuer snekTpuyecknx 1 MarHUTHBIX LieTnieil u nojeil. Pemenue 3aqau:
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 «Buaeo: Unm u J{um — 31eKTpOHHBIE KOMIIOHEHTBI U IPHOOPHI»



METOJIMYECKHUE YKA3ZAHUA K PEHIEHUIO BHEAYJIUTOPHOM PABOTHI e 1
no reme: Pacuer 3j1ekTpryecKux Hemnei MNoCTOAHHOI 0 TOKA

Bueayauropnas padora Nel npoBoautes npu usyuenuu paszaena DJIEKTPUYECKUE LEITN
[TOCTOSAHHOI'O TOKA.
JlanHast paboTa gaeT BO3MOKHOCTh IPOBEPHUTD 3HAHUSA!
- 3akoHa OMma JUIs yyacTKa Lenu;
- 3akoHOB Kupxroda ams y3na u Ui KOHTYpa;
- CBOMCTB MOCJIEIOBATEIHHOTO U MAPAJIETFHOTO COSTUHEHNS PE3UCTOPOB.
VMEHUSL:
- IPUMEHATH CBOMCTBA MOCIIEA0BATEIILHOTO M MAPAUIEIHHOTO COSMHEHUS PE3UCTOPOB PHU
OTIPENICICHNU YKBUBAJICHTHOTO CONPOTHBIICHUS;
- MpUMEHATH 3akoH Oma u 3akoHbl Kupxroda mpu onpeneneHnn Toka U HapsHDKEHUS Ha y9acTKax
eI,
- pacCYUTHIBATh MOIITHOCTh TIOTPEOUTENEH;
- COCTaBIIAATH OaJaHC MOIIHOCTH /ISl ONIPEIEIICHNUS IPAaBUILHOCTH PEIICHHUS
KPATKHUE CBEJEHUA 110 TEME
Ha puc. 1 uzoOpaxkeHn pe3uctop, MPEACTABISAIOMIMI y4acTOK 3iekTpuyeckod nenu, rae: U -
AIIEKTPUYECKOE HANpsDKEHHE Ha pe3ucTtope (ydyacTke memu); R - anmekTpudeckoe COmpOTHBIICHUE
pe3uctopa (yuactka nenu); I - cuna Toka Ha pesuctope (ydacTke Iemnu).
Pucynok 1 - Dnexrpuueckas cxema

I R
—_—

U
=

3axon OMa U1l y4acTKa Henu

Mexny 3TUMM 3JEKTPUYECKMMM BEJIMYMHAMU CYIIECTBYET CTPOro olpefesieHHas cBs3b. OHa
ycTaHaBiauBaeTcss 3akoHoM Owma: Cuna Toka | Ha ydacTKe SIEKTPUYECKOM LENH MPSMO
MpoIopLHOHaNbHa HanpsikeHUo U Ha ero 3axumax U oOpaTHO MPONOPLMOHATIbHA COMPOTHUBICHUIO
R 3toro ywacrka nenu, T.€.

;U T 2 U

torna, a, R torma U=I-R_a, I

Enununer uamepenus: toka [ - A (amnep), Hanpsixenust U- B (BouibT), conpoTtusiienus R - Om
IIpumeuanue:

EnuHubl n13MepeHus Bcex 3JIEKTPUUECKUX BEJMYMH, ITOTYYMBIIMX Ha3BaHUE B UECTh YUEHBIX,

MUIIYTCA ¢ IPOIUCHOM (3arjaaBHO) OyKBbI

MomHoCcTh, MOTpedasieMast HeNbio
MOouHOCTh - 3TO CKOPOCTh, C KOTOPOI MPOUCXOIUT MPeoOpa3oBaHue sHEpTrUn. [ yyacTka 1ernu,
M300pa)kKeHHOTO HA PUCYHKE 1, 3NIEKTpUUYecKasi MOIIHOCTh MOXET OBITh OIpe/iesieHa o GopMyiam:
il
U_
T 2 P =
P=U-I. P=I"-R: R EnuHpIa H3MepeHHA MOIMHOCTH P - BT (BarT).

IlepsbIiii 3axkon Kupxrodga

Ha puc. 2 noka3aHa 4acTh 3JEKTPUUECKON CXEMBI C JIEKTPUYECKUM Y3JI0M MM TOYKOM pa3BETBICHUS
(cM. Touky A). DTO Takas TOYKa AIEKTPUUYECKON CXEMBI, IJI€ COCIMHEHBI TPU WIHM OOJbIlIEE YHUCIIO
IIPOBOJIOB (HA pHUC. 2 TaKUX MPOBOJIOB 5).



[TepBorit 3akon Kupxroda ycranaBnmBaeT COOTHOIIEHHE MEXAY TOKamH B y3ne. OH popmymnupyercs
tak: CymMma TOKOB, HAaIIPaBJIEHHBIX K y3]1y, paBHa CyMMeE TOKOB, HAalIPaBJIEHHbIX OT Hero. [lns y3ma 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

IlocnenoBaTesibHOE CoeIMHEHUE PE3UCTOPOB (puc. 3)

PucyHOK 3 - DnekTpHyeckad cxema

CBolicTBa 3TOr0 BUAA COEAUHEHHUS:
1. Ha Bcex pe3uctopax (ydacTkax) 3TOHM LeMy IPOTEKAET OJUH U TOT KE TOK
I=1,=1,=1,
2. DKBUBAJIEHTHOE CONPOTUBIICHHUE LIEMTU PAaBHO CyMME COTIPOTUBIICHHI €

R, =K, +R,+R;
3. Hanpsbkenne Ha 3a)KMMax [IETIM PaBHO CyMMeE MaIeHUH HAPSDKEHUH Ha €€ OTACIBHBIX PEe3UCTOpax
(yuacTtkax):
U=U,+U, +U,
4. MomHocTh, noTpedsieMas LEnblo, paBHa CYMME MOIIIHOCTEN OTPEOIIAEMBIX KaKIbIM U3
pe3ucTopoB (Y4acTKOB):

P=F+F +F
5. Ilpu pemennn 3a1a4, CoAEPKAIUX MOCIEAOBATEIHHOE COSAMHEHUE JIEMEHTOB, CIIEAYET
YYUTBIBATh HE TOJBKO BBIIICTIEPEUHCICHHBIE CBOWCTBA, HO M MPABMIIBHO MPUMEHATH 3aK0H OMa 1
(bopMyIIBI MOIITHOCTH, HEOOXOIUMOCTh UCTIOIB30BAHNUS KOTOPBIX MOKET BOZHUKHYTH KAK Ha
OTJIEJIHOM YYacTKe, TaK U JJIsl Bced 1enu B 1enom. JJist cxembl, n300pa’KeHHON Ha PUCYHKE
3, OHU JIOJ>KHBI OBITh 3aMKCaHbl B BUJIE:

U. U, U U
I =— I, === I,=— I=—

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

U2 2 r2 2
p{=_1 P =_2 ;:5=L3 P=—




IMapaJjuienbHOe coeUHEHHE PE3UCTOPOB (PUCYHOK 4)

PucyHok 4 - DnekTpHyeckan cxema

RPU

CBolicTBa 3TOr0 BUAA COEAUHEHHUS:
1. Ha Bcex pe3ucTtopax (ydacTkax) Takou LIeNH ICUCTBYET OJJHO U TOXKE HaIPsIKEHUE:
U=U,=U,=U;
2. Tok B Hepa3BETBIIEHHOH YacTH LIENM PaBEH CyMME TOKOB €€ BETBEH (3TO cienyeT u3 1 3akoHa
Kupxroda).
I=1+1,+1;
3. Ilonnas (3KBUBAJIEHTHAsI) MPOBOAUMOCTh 1IEMU PaBHA CyMMeE MMPOBOAUMOCTEHN €€ pe3ucTOpOB
1 1 1 1
—y i) " —y — + T + —
L G=0G+G,+ Gy p— R R R, R

4. MomHocTh, nOoTpedisieMas LEelblo, paBHa CYMME MOIIIHOCTEN NOTPEOIIEMbIX KaKIbIM U3
pe3ucTopoB (y4acTKOB):

P=P+P,+P,

IIpumeuanue:
[] Il pu onpeneneHnn skBUBAJIEH THOTO COMPOTUBJIEHUS TPEX 1 OOJIHII €10 UNCIIa PE31CTOPOB
PEKOMEHIyEeTCsl BHA4YaJIe HAUTU IPOBOJUMOCTD LIETIH, a 3aTEM €€ COIPOTUBIICHHUE.

1 1 1
G=—+—+.+— p_1

}31 RE er : G

e [Ipu onpeneneHnu 3KBUBAJIEHTHOIO COITPOTUBIIEHUS JBYX PE3UCTOPOB PEKOMEHYETCS IPUMEHSITh
hopmyy:

R= J‘121 ' RE
R + R,
HpI/I pemcHuA 3a/ia4, COACPIKAIUX MAPAJICIIbHOC COCIUHCHUC 3JICMCHTOB, CIICAYCT YUUTBIBATH HC
TOJIBKO BBIIIIE TIEPEUNCICHHBIE CBOMCTBA, HO U MPAaBMWIIBHO MPUMEHSATH 3aK0H OMa 1 (popmyItb
MOIIHOCTH, HCO6XOI[I/IMOCTB HCII0JIb30BAHNA KOTOPBIX MOXXCT BOSHUKHYTH KaK Ha OTACIIbBHOM
y4acTKe, TaK | JUIi BCel 1enH B 1esioM. [ cxeMpl, n300paskeHHON Ha PUCYHKE 4 OHU JIOJKHBI OBITH
3alIMCaHbl B BU/IC:

U U U U
I, =— I, =— , =— I=—
le:':1 ] RJ Rl R
P=U -1 P =U-I, P =U-I, P=U-I
P =I-R P, =1I;-R, P, =I}-R, P=I"-R
U Ul r g
H = P = ‘Pi:— P=—
R, " R, R, R

Ob6parurech kK Mo00HBIM (HhOpMyJIaM HOCIETOBATEILHOTO COSTUHEHHS.
[Tpoananusupyiite ux. Pazdoepurech, 94T0 B HUX OOIEro ¥ Y€M OHU OTIMYAIOTCS APYT OT ApYyTa.



IIpumep 1

JInst  cxeMmbl, NPUBEACHHOM HAa PHUCYHKE S5 U MNPEICTAaBIIONIEH CMELNIAaHHOE COCIUHEHHE
conpoTuBiieHuil, nzsectHo, yto U =250 B, R1 = 14 Om, R2 = 20 Om, R3 =50 Om, , R4 =200 Om, RS
=40 OMm, R6 =15 Om u R7 =60 Om. OnpenenuTs 3KBUBAJIEHTHOE cONpoTuBIieHHe R 310l nenu, Tok I
1 MolIHOCTh P, motpebisieMble 1ienbto, a Tak xe Toku 11,12 13,14, 15, 16, 17, , nanpsixenus Ul
U2 ,U03,U0U4,US, U6, U7 u momnocts P1 , P2, P3, P4, PS5, P6, P7 nHa kaxaoMm pe3ucrope.
IIpoBepbTe penieHne 3ajaul METOA0M OajlaHCca MOIIIHOCTEH.

[lepen pemeHueM NpakTUYECKOro 3anaHusg | HEOOXOAMMO BHHUMATEIBHO IPOYUTATH OOIIME
METO/IMYECKUE YKA3aHUS K PELIEHUIO 33]1a4M 1 1 TOJIBKO MOCIIE ATOrO MPUCTYIHUTh K PELICHHUIO.

B sToM mpumepe u B 3ahadax 3ajaHus | MHIEKC TOKA, MPOTEKAIOLIErO YEpPE3 pPE3UCTOpP, MHAEKC
HalpsDKEHUsT HA HEM M MHJIEKC MOIIHOCTHU, MOTPEOJsIEMON pe3HCTOPOM, COOTBETCTBYIOT HMHIEKCY
pesucropa. Hanpumep, Ha pucynke 5 pesuctop R3 xapakrepusyercs Tokom 13, Hanpsxenuem U3,
MOIIHOCTBIO P3 .

Cxema »3JIEKTpUYECKON Lenu, M300pa)k€HHash Ha PHUCYHKE 5, MpeACTaBiIeT CcOOOH CMELIaHHOE
COEJIMHEHUE PE3UCTOPOB (OHO COCTOMT M3 IOCJIENOBATENbHBIX W NApAJUIENIbHBIX COEAUHEHHM
AJIEMEHTOB CXEMBbI), IKBUBAJIEHTHOE COINPOTHBIIEHUE TAKOM LENH HAXOAUTCSA MYTEM IOCTEHNEHHOrO
YIOPOIIEHUSI CXeMbI U "cBepThIBaHU" €€ Tak, 4TOOBI MONY4YNUTh OAHO compoTuBieHue. [lpu pacuere
TOKOB B OTJIEJIbHBIX BETBSIX CXEMY "pa3BepTHIBAIOT" B 0OpAaTHOM MOPSIKE.

L R,

PucyHok 5 - Dnekrpuueckas cxema

Pemenue

1. Pesucrtopsl R3 u R 4 coequHens! napajiesibHO, IO3TOMY UX OOIee COIPOTUBIICHUE:
_ Ry-K, 50-200 — 40

R, 4R, 504200

34

Teneps cxema NpUHUMAET BUJ, IOKA3aHHBII HA PUCYHKE 6.

E2 Fy I

)
H -
.
PucyHok 6 - Dnexktpuueckas cxema
Ha »toii cxeme Boiienensl OykBamu Tpu ydactka (AB, BC, CI), koTopble COeIMHEHBI APYT
C IpyrOM IOCJIEI0BATEIbHO.

2. Pesuctopsl R, 1 R34 (cM. puc. 6) coenquHeHbl oclieIoBaTeIbHO, UX 001Iee
conpotubiienne Ry4 = R, + R3y =20 + 40 = 60 Om. CooTBeTcTBYIOIIAs cXeMa MpUBEAeHa Ha puc. 7

&




PucyHnok 7 - Dnekrpuueckas cxema
Pesuctopsl R34 1 Rs coennnensl mapasmienbHo, UX 00111ee COMTPOTUBICHUE
Rec="2-4 "5 "2-4 *R5_60 - 4060 + 40= 241

Teneps cxema 1enu NpuMeT BUJI, IPUBEICHHBIN Ha pUC. 8.

L, &,
R
I R, B & . 5
ey 1* )
Pucynok 8 - Dnexkrpuueckas cxema
3. Pesuctopsr Rg n R; coennHeHb! mapamienbHo, UX 00IIee COPOTUBIICHUE
R.-R 15-60
Rgp=—3 "7 = =12

R.+R, 15460

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

_I[‘Rf RGC RCD

2

A

Pucynok 9 - Dnexrpuueckas cxema
3. Haxomum 3KBHBaJIGHTHOE COIPOTUBIICHUE TIEMH, YUUThIBas, uTo Rag = Ry, puc. 10:

b
A
Pucynok 10 - Dnexkrpruueckas cxema
Ryea= R as+ Rec+ Rcp =14 + 24 +12 = 5001
3. Jlms cxemsbl n3o0pakeHHOU Ha puc. 10 HETPYAHO HAWTH TOK, MOTPEOIAEMBIN ETIbI0, KOTOPBIN

OJIHOBPEMEHHO SIBJIIETCA TOKOM HEPa3BETBJIEHHOM yacTu uenu. Ha ocHoBanuu 3akoHa Oma

v 20 ..
[=—=—=34
3. Ilepexoms OT cXeMbI K cXeMe B 00paTHOM MOPAIKE, HAMIEM OCTalIbHBIE TOKH. Tak Kak cxema,
n300pakeHHas Ha puC. 9, MpenCcTaBiIsIeT moceoBaTeabHoe coequaenne yuactkos AB, BC,

CJI, To Ha OCHOBaHHMH NIEPBOTO CBOMCTBA 3TOr0 BHJIA COETUHEHUS CIIETYET, YTO
I=1p =g =Icp =34 (I, =1, =54)
Hcnons3ys 3akon OMma, HaliieM najienne HanpspkeHus Ha yyactkax AB, BC u CD
Uyga=U,=I-R=514=70B Uz =1-Rg. =5-24=1208B U, =1-R,=512=608
[To xomxy pemeHus 3a1a4l MO>KHO MPOBEPSATH MPABUIILHOCTH €€ pemeHus. Tak, Ha OCHOBaHUU
TPETHErO CBOICTBA MOCIEA0BATEILHOTO COEIUHEHHS CIEAYET, YTO
Fr—J7 — i T T — 12 y —.)
U=Up =Up +Us +Ucgp =70 +120+60 =2505 y1g coorBercTByeT 3aJaHHOMY
HATPSDKCHHIO.



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

Ha yuactke BC pe3uctopsl R4 1 R3 Bkirouens! napaiensHo. Ha ocHoBaHUM nepBoro
CBOMCTBA 3TOT0 BUJA COCIMHEHHUS CIIEIyEeT, YTO HAXO/IUM TOKH BeTBeil yuacTka BC:
UBC=Y2*=%=128 TIpivenss 3axon Oma,

U 2 U. 2
7, =P 1205 2 1204
° R,, 60 : R; 40
Ha yuactke CJI pe3uctopsl Rg u R7 Takke BKIIFOUEHBI TapaJUIEIbHO,
U, U, 6
U U U 0B =2 0y B0y
mosrony Vo =Us =Ur =008 TR T1S T TR a0

Ha cHoBaHMM BTOPOro CBOICTBa MapajyieIbHOIO COEIUHEHUS MOXHO yOEIUThCS HU 3TOM
JTare B MPaBHILHOCTH PEUICHUS 3a/1a4d, IPUMEHUB TIepBbIi 3akoH Kupxroda U 3 cxemsl (puc. 7)
CIEIYET, 4TO:

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

JIeCTBUTENBHO:
[=1 =1, +I;=2+3=34  I=]=I+],=4+1=34

Ha puc. 8 Buano, uto Ha yyactke BC BepxHsisi BETBb IPEICTABISIET COOOU
MIOCJIEIOBATENIbHOE COETUHEHUE pe3ucTOpPOB R, 1 R34 m03TOMY CBOMCTBO JAHHOTO BUJIA COEIUHEHUS
log=12=13=2
(cMm. mepBoe).
Jliig onpenieneHusi TOKOB pe3ucTopoB Rz u R, peBapuTebHO HalIeM HaNpsKEHUE Ha
pesuctope Rs4 (pucyHOK 6), KOTOpOE SKBUBAJIEHTHO UM
U34: |34' R34:2 . 40 :808
Tak kak pesuctopsl R3 u R4 Ha peanbHOI cxeMe (CM. pUCYHOK 5) CO€IMHEHbI TapaJUIeIbHO U
U34 = U3 = U4 = 80B , TO:

U U
]3:—3:§0:1.6A ]4:4:&:0_444
R 50 R, 200
IIposepka: ‘2= +14=10+04=2A o\ nepBsiii 3axon Kupxroda n BTopoe CBOHCTBO

[ENU C MapauIeIIbHBIM COSMHEHUEM).
[Ipn ompenerneHnr TOKOB PE3UCTOPOB HAa KaXJAOM H3 HUX, Kpome R,, ObUIO ompeneneHo
HaMpsDKEHHE, 9TO TPeOyeTCs TakkKe 1Mo yCIOBHO 3a1a4yn. OCcTanoch HAMTH HAMPSHKEHUE HA PE3UCTOPE
R,.

DTO MOXXHO CJIENaTh ABYMsI criocoOamu: Ha ocHoBaHuH 3akoHa Oma U, = I, X R, =2-20 =40 B
WM Ha OCHOBAHHWH TPETHETO CBOMCTBA MOCIenoBaTenbHOro coeannenns. Ha yuactke BC BepxHsis
BETBb TMPEJACTABISAET COOOW IMOCIEAOBATEIBHOS COCOUHEHUE pe3ucTopoB R, m Rz (cM puc. 6),
no3tomy Ugc = U, + Ugy, otcioga U, = Upe —Ug= 120 - 80 = 40 B. Ilepexomum K omnpeaeeHuto
MOIIIHOCTH, TIOTPEOIIAEMOH TETThIO U KaXKIBIM PE3UCTOPOM B OTICIBHOCTH.

3. MomHocTh, noTpedisieMas ernbio
P =U x | = 250x 5 = 1250A0
Mo1HOCTH, TOTPEOIsIeMbIe KaKIbIM PE3UCTOPOM
P]_:U]_X |1:7OX5:350A0 P3: U 3 X | 3:80X16:128A0 P5: ) 5 X | 5:120X3:
360A0 P;=U ;7 x | ;=60x1 = 60Ad
P,=U x| ,=40x 2 =80A0
Ps=U4x1,=80x0.4=232A0
Ps=U ¢ x | = 60x 4 = 240A0
14 IIpoBepuM IpaBUIBHOCTh PELICHMS 3a/ladyd HA OCHOBAHMU OajaHca 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€ Ha OCHOBAHMM OajlaHCa MOIIHOCTEM MOATBEPKAAET
3HAYeHHE MOITHOCTH, MOITy4YeHHOH 1o ¢opmyne P = UxI. 3naunT 3amaga pemena npaBuibHO.

B paccmoTpeHHOM INpuMepe MOSICHUTENbHBIA TEKCT JaH JOCTATOYHO MOJIPOOHO Uil TOrO,
9TOOBI CTYJIEHT MOT CAMOCTOSATENBHO pa30MpaThCs B PEIICHUM 3ajad, MOA0OHBIX mpumepy. [lpu
pELIEHUH 3a]a4 KOHTPOJIbHOW pabOThl MOSACHEHMS CIEAYET JaBaTh B 00sA3aTEIbHOM IOPSAKE, HO
JIeNnaTh 3TO 00Jiee KPaTKo.

Hanpuwmep, nmyHkT. 6 nmpumepa npu opopMIeHHH MOKET ObITh 3aliCaH TaK:
6) Tok, moTpedgeMblii LIETIBIO,
U 250

I:—: —
R 50
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3AJIAHUS BHEAYIUTOPHOM PABOTHI Ne 1
BueayauropHas pabora coctaieHa B 30 BapraHTax U €€ BBIIIOJIHEHNE 00y4arOIUMHUCS
paccunMTaHo Ha 2 y4yeOHbIX yaca.
Tabmuma Ne 2 - Kputepuu onennBanusi BHeayiuTopHon padotsr Ne 1

OuenuBaeMblii mapamMeTp MaxkcumaJbHbIN
0aJL
Brrueptuit cxeMy Ui pelieHus 3aa4y ¢ IPUMEHEHUEM YEPTEKHBIX 2

MHCTPYMEHTOB U yKa3aJ Ha HEW HAIIPaBJIECHUE TOKOB

3anucal ycloBUE 33J]aul ¢ YKa3aHUEM €IUHUL U3MEpEHUs (PU3MUECKUX 2
BEJIMYUH

VYkazaHa Leab KaKI0Tr0 dTala peuieHus 3a1aHus )
[TpuBeneHbI PKBUBAJICHTHBIE CXEMBI TIOCIIE MTPE0Opa30BaHMs 3aJaHHON 2

AIEKTPUYECKON CXEMBI

Ornpenenni SJKBUBAJICHTHOE COMTPOTUBJICHUE CXEMBI. 2
Omnpegenuin Tok [ u momHocTh P, motpebisiemble 11€NbI0 2
Paccuuran Toku Iy, 17, I3, |4 Ha Kaxxa0M U3 pe3uCTOPOB. 4
Paccuuran nanpsbkenue Ug, Uy, Uz, Uy Ha KaXKA0OM U3 pE3UCTOPOB. 4
Paccuuran momHocts Py, Py, P3, P4 Ha kaxknom u3 pe3nuctopos. 4
CocraBui 0araHc MOIITHOCTH 2
Crnenan BbIBOJ IO paboTe 1

HUTOIO: 30

OneHka pe3yJibTaToOB BHIIIOJHEHUS 3aJaHUS] IPOU3BOJUTCS B COOTBETCTBHH C
YHUBEPCAIBHOU IIKAJION:



IIpouent Koa-Bo KavecTBeHHas1 olleHKa MHANBHIYAJTbHBIX
pPe3yJbTaTUBHOCTH 0aJlJ10B 00pa3oBaTeJIbHBIX JOCTHKEHU I
(mpaBHIBHBIX
OTBETOB) 0aJ1 (oTMeTKa) BepOaJIbHBII aHAJI0T
90 + 100 27 - 30 5 OTIIUYHO
80 + 89,9 24 - 26 4 XOPOIIIO
70+79,9 21-23 3 YIOBJIETBOPUTEIHHO
MmeHee 70 MeHee 2 HE yJIOBJIETBOPUTEIBHO
21

3anaua 1.1 (Ilepen pemenrem 3a1auu U3y4UTE METOAMUYECKHUE YKA3AHUS K PELLICHUIO
3aja4 3a4aHus U npumep 1)
Ha pucysnke 11 nmpuBeaena cxema 3JIEKTPUYECKON LENMU NOCTOSSHHOTO TOKA CO CMEIIaHHBIM
coeMHEeHUEM pe3uctopoB Ry, Ry, Rz u Ry, k koTopbiM noaBeaeHo Hanpspkenue U. Onpenenuts
SKBUBAJIEHTHOE conpoTuBieHue R 3toit nenu, Tok | u MmoutHocTs P, moTpebisieMble 1enbio, a
Taxoke 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 114 cBOEro BapuaHTa B35Th U3

TaOJIUIIBI
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Pucynok 11 - Cxema 351eKTprU4eCcKO# IIENU MOCTOSTHHOTO TOKa CO CMELIAHHBIM COeIMHEHUEM

PE3UCTOPOB

Tabnuma 3 - Ucxonusle nanable K 3amade 1.1

WN3BecTHAa BemuunHA

Homep Bapuanra

1 2 3 4 3) 6
U,B 120 125 150 160 180 200
R., Om 8 28 6 24 25 16
R., Om 20 60 110 140 120 25
R., Om 16 120 100 60 180 35
R., Om 18 120 15 50 60 40




3anaua 1.2 (Ilepen pemenureM 3a1auu U3y4UTE METOAMUYECKHUE YKA3aHUSI K PELLICHUIO
3aja4 3aaHus U npumep 1)

Ha pucynke 12 npuBeneHa cxema 3JIEKTPUUECKOM 1IEMU MOCTOSTHHOTO TOKA CO CMEIIaHHBIM
coenuHeHneM pe3uctopos R., R,, R:u R., k koTopbim noaBeaeHo Hanpspkenne U. Onpenenurtsb
SKBUBAJIEHTHOE conpoTuBieHue R 3toit nienu, 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 CBOETro BapraHTa B34Th U3
Ta0IUIEI 4.
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Pucynok 12 - Cxema 31eKTpUYecKoi Lenu
MIOCTOSIHHOT'O TOKAa CO CMEUIaHHBIM COEIMHEHUEM PE3UCTOPOB

Tabmuna 4 - Ucxoqusle qanHele K 3agade 1.2

N3BecTHasa BennunHa Howmep Bapuanra

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

3anaua 1.3 (Ilepen pemennem 3a1auu U3y4UTE METOAMUYECKUE YKA3AHUS K PELLICHUIO
3aja4 3aaHus U npumep 1)

Ha pucynke 13 npuBeneHa cxema 3JIEKTPUUECKOM 1IENMU MOCTOSTHHOTO TOKA CO CMEIIaHHBIM
coenuHeHneM pe3uctopos R,, R,, R:u R., k koTopbim noaBeaeHo Hanpspkenne U. Onpenenursb
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 kaxxaom u3
pesucropos. [Iposeputs, uto P = P,+ P,+ P, + P,. JlanHble uis CBOETro BapraHTa B34Th U3
TaOIUIEI 5.
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Pucynok 13 - Cxema 3/1eKTprU4eCcKOl 1eNu MOCTOSHHOTO TOKA CO CMEIIAHHBIM COEMHEHUEM

PE3UCTOPOB

Tabnuma 5 - Ucxonusle qaHHbIe K 3a1a4de 1.3

N3BecTHasa BennunHa Howmep Bapuanra
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 3a1a4u U3y4YUTE METOAUUYECKHUE YKA3AHUS K PELLICHUIO

3aja4 3aaHus U npumep 1)

Ha pucynke 14 npuBeneHa cxema 3JIEKTPUUECKOM 1IEMU MOCTOSTHHOTO TOKa CO CMEIIaHHBIM

coenuHeHneM pe3uctopos R,, R,, R:u R., k kotopbim noaBeaeHo Hanpspkenne U. Onpenenursb
SKBUBAJIEHTHOE compoTuBieHue R 3toit nienu, Tok | u MmoutHocTs P, moTpebisiemble 1enbio, a
taxxke toku I, I, I;, |, nanpsixenue U,, U,, U,, U,, u mominocts P,, P,, P, P,Ha xaxxnom u3
pesucropos. [Iposeputs, uto P = P,+ P,+ P, + P,. JlanHble 1uis cBOEro BapraHTa B34Th U3

TaOIUIBI 6.

Ta0muna 6 - cxoauele faHHbIE K 3aa4de 1.4

_Ii__.Fa

I

Pucynok 14 - Cxema 31eKTpUUeCcKO Lenu
MOCTOSIHHOT'O TOKA CO CMEUIaHHBIM COEIMHEHUEM PE3UCTOPOB

N3BecTHAa BeuunHA

Howmep Bapuanra




19 20 21 22 23 24
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 pemenreM 3a1auu U3y4UTE METOAMUYECKHUE YKA3AHUS K PELLICHUIO
3aja4 3a4aHus 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 3toit nenu, Tok | u MmoutHocTs P, moTpebisieMble 1enbio, a
taxxke Toku I, 13, |, nanpspkenus, U, U,, U3, U,u moutnoctu P, P,, P3, P,Ha kaxaom u3
PE3UCTOPOB.

IIposeputs, uro P = P.+ P,+ P.+ P, JlanHble /U1 cBOE€ro BapuaHTa B35Th U3 TAOIULBI 7.
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Pucynok 15 - Cxema 31eKTpruecKoi enu MOCTOSSHHOIO TOKa CO
CMELIAHHBIM COCIMHEHUEM PE3UCTOPOB

Tabnuma 7 - Ucxonusle naHHble K 3a1a4e 1.5

N3BecTHasa BennunHa Howmep Bapuanra
25 26 27 28 29 30
U, B 90 120 156 220 195 200
R., Om 8 10 20 12 14 8
R., Om 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 Teme «llemm mepemeHHoro Toka». JlaHHas paboTa JaeT BO3MOYKHOCTb
IIPOBEPUTH 3HAHUS:
e CYIIHOCTh (PM3MYECKUX MPOIECCOB, MPOTEKAIOMINX B JIEKTPHUECKUX LEMSAX OAHO(PA3HOTO
IIEPEMEHHOI0 TOKA,
e METOJMKY IIOCTPOCHMS IEKTPUYECKUX LIETIEH, NOPSANLOK pacdyeTa UX MapaMeTpoB;
YMEHHS:
e PpAacCUMTHIBATH OCHOBHBIE IApaMETPhI MPOCTHIX JIEKTPUUYECKUX LIETEH.

KPATKHE CBEJJEHUA 110 TEME

B 3Tux nensix, Tak ’Ke KaK U B LEISIX OCTOSHHOIO TOKA, IIPY PELIEHNHN 3aa4 UCIIONIb3YET
3akoH Owma, mepBblii 3ak0H Kupxroda, GpopMmynsl MOITHOCTH, CBOMCTBA IOCIIEIOBATEIHHOTO H
napajiesIbHOro coequHeHui. OHAaKo HU3-3a TOro, YTO B IEPEMEHHOM TOKE JEMCTBYET TPU BUAA
COBEPILIEHHO PAa3JIMYHBIX [0 XapaKTepy CONpOTHUBJIEHUU (akTMBHOE R, MHAyKTHBHOE X. M
eMKocTHOE X.:) (hopma 3ammcu 3aKOHOB M3MEHseTCs. VHaye ycTaHaBIMBAETCS CBA3b M MEXIY
OIHOPOJIHBIMU DJIEKTPUYECKUMHU BEIMYMHAMHU. Tak, IpU IOCIEIOBATEIBHOM COCIWHECHHH B
MOCTOSTHHOM TOKe 00II[ee CONPOTUBIICHHE OBIJIO paBHO apU(PMETHUECKON CyMMe CONPOTHBIICHUH,
B MEpeMEHHOM Toke Oepercsi yxke reomerpuueckas cymma R, X, Xc. ['eomerpuuecku
CKJIQJIbIBAIOTCSl TAKXKE HAIIPSKEHUS U MOILIHOCTH HA 3TUX CONPOTUBIICHHUSIX.

Ha ocHoBanuu 3axoHa OMa HanpsKEHUs] HA aKTUBHOM, MHIYKTUBHOM U €MKOCTHOM
COTPOTUBJIEHUSAX MOTYT OBITH ONPEENEHBI 1O pOopMyIIaMm:

. =1 ' I =J. X F =T7.Y
[/R—I R. {A’L—I ‘XL.. {ac. I;&(‘\-
I[Ipu 5TOM crefyeT UMeTh B BULY, 4TO ~ &
L'TL
— COBIAJaeT 1o (aze ¢ TOKOM,
-OIepeskaeT 1o

daze Tok Ha 90°, €
- OTCTaeT OT ToKa Ha 90°.
PesynbTupyroliee HaupspKeHHe © MPeACTaBIIAET TEOMETPHUECKYIO CYyMMY HaIPsSKEHUH

Yy Yo, Ha pucynke 16 npencraBnena BeKTOpHAs AMATpaMMa dTUX HANPSKEHHIA.

= .;w/ ) | PucyHok 16 - BektopHas amarpamMma
B
-

L _.."

Pesynbrupytomniee Hanpspkenue U, KOTOpoe SBIISIETCS HAPSKEHUEM, TIOJBEACHHBIM K 3aKUMaM
neny, (MOKHO HAlTH HE TOJBKO rpad)UuecK B 3TOM CIydae JuarpaMma J0JDKHA ObITh MOCTPOEHA B
Mmaciutabe), HO 1 MaTeMaTH4ecKd, 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
noJy4YuTCs 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) yMHOXKUTB Ha TOK |, TO

noyryautcs Gurypa, mogoOoHast BEKTOPHOU AUarpaMMe, KoTopast Oy1eT Ha3bIBaThCS TPEYTOJIbHUKOM
MorgHocTei (puc 18), T. k.

P=U,-I. Q,=U,- 1. O.=U,"1
'T‘

-
=)

Un-7 Pucynok 18 - JluarpamMmma MouiHocTen

S:NJPEJF(QL _Q[‘)j

N3 TpeyrospHMKa MOITHOCTEN CIIEYET, YTO
Hcnons3ys 3axkoH OMa 7151 KaKI0T0 3JI€MEHTa e TOK MOYXXHO HailTH 1o (popmymam:

PZIE*R: QL :IE'XL: Qf :IE‘XC:

3 T2 r2 2
U: U U, U-
p=-% QL:%E Oc :% ) §=—

K. Ay Lo §=I'-Z ym L

N3 tpeyronpHuka MoutHocTed (puc 18) Tak xe cienyer, yto P =S - cosp Q =S - sing
mwm P=U-1-cose
nm Q=U"-1-sing
rae Q = Q.— Qc- pe3ynbTUPYIOIIas PeaKTUBHAS MOLTHOCTh
AHanu3upysi BEKTOPHYIO Juarpammy HanpsbkeHui (puc. 16), TpeyrojlbHUK CONPOTUBJICHUN
(puc. 17), TpeyroapHuk mourHocTel (puc. 18), MoxHO caenarh BeiBoa uto npu U, > U (X > X.)
pe3yabTupyronuil Bektop Hanpsokenus U onepeskaer Bexktop Toka | Ha yron ¢ <90°, a npu U, <
U (XL < Xc) pe3yapTUpYIOLIUN BEKTOP HANpSKEHUs OTCTAET OT BEKTOpa TOKA Ha Yroi .
cos@= P/S - Ha3zpIBaeTCs KOA(GHUITUSHTOM MOITHOCTH



OcobeHHOCTH pacyeTa Lenu MPH JPYyroil KOMOMHALIMU 3JIEMEHTOB cXeMbl. [Ipu oTcyTcTBUHU
OIHOTO M3 PEAKTHBHBIX COINPOTUBJICHUN BCE DSJIEKTPUYECKUE IIapaMeTpbl ONPENCISIIOTCS 110
BhIIIETTpUBEIEHHBIM (opmymam. [Ipu 3TOM 13 HUX HY>KHO HCKITIOYUTH IMapaMeTPhl C HHIEKCOM

OTCYTCTBYIOLIETO JIEMEHTA.

p=r ‘R- Q}: =I 'XL: 0, :]L‘Yf:
U’ U, U, U

p-—% 0,=— 0.=— ) 1
R - ‘ILL' ‘XC"! S:I_‘ZH]HI Z

Uc (XL < Xc) pe3yJIbTUPYIOIINNA BEKTOP HAIPSKEHUSI OTCTAET OT BEKTOpPA TOKA Ha YIoJ (. COSQ=
P/S - HazpiBaeTcst KOA(PPUIIHEHTOM MOITHOCTH

OcobeHHOCTH pacyeTa Lenu MpH JPyroil KOMOMHALIMK 3JIEMEHTOB cXeMbl. [Ipu oTcyTcTBUI
OIIHOTO M3 PEAKTUBHBIX CONPOTHUBIICHUM BCE DJJIEKTPUYECKUE ITapaMEeTphbl ONPENEISIOTCS 110
BEIIIENTPUBEICHHBIM (opMynaMm. [Ipu 3TOM M3 HUX HYKHO HCKIIOYHTH MAPAMETPHI C MHIECKCOM

OTCYTCTBYIOLIETO JIEMEHTA.

Pucynok 19 - Dnekrpuueckas cxema

Ha pucynke 19 uzo6paxkeHa uemnsb ¢ nociieJoBaTeIbHbIM



coenquHeHueM R n Xi, anemeHT Xc OTCYTCTBYET, [I03TOMY U=






cosQ =

URl

+U;g,




BekropHast quarpamma, TpEYroJBHUK CONPOTHBICHHHA W TPEYTOJBHUK MOIIHOCTEH OyIyT MMETh BH]I,
n300pa’keHHBIN Ha pUCyHKe 21

v
Y% > 21-B
= A% o, YHOK €KTOpHas JuarpaMma,
“‘ TOJIBHUK COIIPOTHUBIIEHUN U
Bl Ua,* s, ReR, P+5 'TOJIbHUK MOIITHOCTEU

Heﬂb C mMocCJaeaA0BaTC/IbHBIM COCIUHEHUEM IJICKTPOIIPUEMHUKOB, COACPKalIas
AKTUBHOC, HHAYKTHBHOE€ H EMKOCTHO€ COIIPOTUBJICHUSA

IIpumep 2

Ha pucynke 22 B omHO(}a3HYIO 3JIEKTPUYECKYIO LENb MEPEMEHHOTO CHHYCOUJAIBHOTO TOKA
HanpspkeHneM U=50B Bxmouensl aktuBHble R1=90M u R2=110M u peakTUBHBIE 3IIEMEHTHI,
oOmagaromme conpotuBiaeHuIMHA XL = 120M, Xc=270m.

Omnpenenuth: TOK | B 1menu; HampspDKeHHWE HA KaXJAOM JJIEMEHTE IENH; aKTHBHBIE,
PEaKTHBHBIE U MOJIHOE COMPOTHUBIICHHUS; YTOI CABHUra (a3 MEeXIy HaNpsHKEHUEM U TOKOM ( TIO BETHYUHE
U 3HAKy); aKTHBHBIE W PEAKTUBHBIE MOIIHOCTH DJEMEHTOB; AKTHBHYIO, PEAKTUBHYI0 W TOJHYIO
MOIITHOCTH TETIH.

PucyHok 22 - Dnekrpuyeckas cxema

[loctpouts B MacmTabe BEKTOpPHYIO Juarpammy HampspkeHuil. Ilocie mnoctpoenus
ayarpaMmbl U3MEPUTh BEKTOP CYMMAapHOIO HANpsDKEHHUS U yOEIUThCS B TOM, YTO C Y4YETOM
MacuiTada ero BeIMYiHa paBHA HAPSDKEHUIO, TOABEACHHOMY K 3aKMMaM LENU

Pemenue:
1. OnpenensieM OJIHOE COPOTUBJICHUE LIETTH



Z=

50
2. OmpeyiensieM TOK IETH | = ufll =
Z

2

3. OmpenensieM NajicHUE HAIPSKCHUS:

Ha aKTUBHOM COIIPOTUBJICHUH R1
Ha aKTUBHOM COIIPOTHUBJICHUHN R2

Ha MHAYKTHBHOM COIIPOTHBJICHUU

Ha EMKOCTHOM COIIPOTHUBJIICHHUN

UR1=|'
UR1=|'
UR2=|

U|_=|
UCZI'

R, =2-9=18B
R, =2-9=18B

‘R, =2-11=22B
X =2-12=24B

X. =2-27=54B
UCZI'XC

N DN

=

)



=2-27=54B =2-27=54B
4. OmpenenseM yroi caBura a3 Mexy HaupsHKEHUEM U TOKOM

R, +R — — -
cosgp = 1R, =9+11=0,8 sin o= X | — Xe iL ic :12 27:—0,6
z =9+11=0,8 —sinp— L= Ac =12_27=—0,6

25 . 25

' Z



@ =-36,9°

5. OnpenensieM aKTUBHYIO MOIIIHOCTD LIE€TH A
P=P+P =1?(R+R)=2%(9+11)=80A0
1 2 1 2

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

7. OnpezensieM MOJHYIO MOIHOCTb e S = | -U =2 - 50 = 100AA
S=1-U=2-50=100AA

8. [TocTpoenue BEKTOPHOU AMarpaMMbl HAUMHAEM C BBIOOpa MaciiTada sl TOKa U
m, =1A/ci.- my =10B/ci

HaIIps>KCHUS. 3a/:[aeMc;1 MacImTadoM I10 TOKY U 110 HAITPSIKCHUTO



my =10B/ci my =10B/ci

m
m, u Y - MacmTaOHbIE KOD UM CHTHI. Onu1 NoKa3bpIBAIOT, CKOJILKO aMIIep WJIA BOJILT
b

My

3nechb

nu



- MacITaOHbIe M0  afT, CKOJBKO aMIIEpP WUJTU BOJIBT
KO3 PHUIIMEHTHI. Ka3
Onn bIB

conepxkutcs B 1 cm. Macmtab MOXHO 3a1aBath u rpadudeckn (cM. puc. 23).

- MacmtabHble KO3 duimeHTsl. OHM MOKA3bIBAIOT, CKOJILKO aMIIep WA BOJIBT

[Topsimok mocTpoeHus

Ot Touku 0 TOPU3OHTAIBEHO BIIPaBO MPOBOANM BEKTOp ToKa | 00muii st Beeit uenu. B
BBIOpAHHOM MaciiTade ero JuHa Oyaer

I
)
=

L=

|
m,

I
)
=

RN RN

Pucynok 23 - BekropHas quarpamma




BekTop aKTUBHOTO HampsKEHHs COBMAIAcT MO (a3e ¢ TOKOM, Yrojl CABUra (a3 Mex1y HUMH PaBeH
0, mo3TOMY OTKJIAJBIBAEM €TO0 BJIOJIb BEKTOpa TOKa oT Touku (0 BripaBo. B BeIOpaHHOM MaciiTade ero
JUIMHA Oyzner



0 = Up = 18 1
URl
:ERJ_ = 18 1

w10

=14
=]

=14
=]

Ot xoHnna Bexkropa Uri1, OTKIaAbIBa€M BIIPABO BJOJIb BEKTOPA TOKA BEKTOP aKTUBHOTO
HanpspkeHus Urz. Ero nnmna Oyner

o, =Yme =222
R2 10
_Ye,
o =2 =200
10

Ot xonna Bexkropa Ur2 OTKIIQABIBAEM BEPTUKAIBHO BBEPX BEKTOP MaICHUS HAMPSDKEHUS Ha
MHIYKTUBHOM conpotuBiieHnn UL Tak kak oH onepeskaeT Tok Ha yroa 90°. Ero anuna Oyzaer

ly, =YL = i‘; = 2,4
U
. _2% o AR
10

Ot xoH1a Bektopa UL 0TKIIapIBa€M BEPTUKAJILHO BHU3 BEKTOp NajeHus HanpsbkeHus: Uc Ha
€MKOCTHOM COIPOTUBIIEHUH, T.K. OH OTCTaeT oT Toka yroi 90°. Ero juymHa Oyner

ty, = Ye = > 5 4
Ue oo

= =2 s
10

I'eomerpuueckass cymma BektopoB Uri, Urz, UL um Uc pomkHa ObITh paBHa  MOJHOMY

Hanpsokernio U , proxkenHomy K 3axumam merm, T.e. U =Ur+Ur+UiL+Uc
U=Um+Ur+U_ +Uc

W3mepuB jairHY 3TOrO BEKTOpa, yoekaaemcst, 4to oHa lu= 5 cM. DT0 3HAYHT, Y4TO C y4eTOM
U=1I,-m, =5.10 =50A

=5.10 = 50A

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

IIpumeuanmue:

Ecin B BbIOpaHHOM MacmTabe BEKTOP CYMMAapHOIO HalpsDKEHHs He OyJeT paBeH
MPUIIOKEHHOMY K 3@)KHMaM IIEMH HAIPsDKEHUI0, TO 3TO OyJIeT TOBOPUTH 00 OmMMOKe, JOMYyIEHHON
B PEIICHMH 3a/1a4K WM B IOCTPOEHUU BEKTOPHOI auarpaMMbl. Ee Hy>KHO HalTH U yCTPaHUTh:

Yamre Bcero HaOIIOAAOTCS OMIMOKH, CBA3aHHBIE C MCKa)KEHUWE MAcCIITA00B MPHU MOCTPOCHHUU
BEKTOPHOW JMarpamMMbl. Y4YTUTE 3TO, IPU IOCTPOCHMM BEKTOPHOM JUarpaMMbl IOJIb3YHTECH
YepTEKHBIM HHCTPYMEHTOM. BBINONHANTE 1uarpaMMy TOYHO U aKKypaTHO.

MaciuTada ero BeJItuuHa OyIeT:

3AJIAHUS BHEAYJIUTOPHOM PABOTBHI Ne 2

BueayauropHas pabora coctaieHa B 30 BapraHTax U €€ BBIITIOJIHEHNE 00y4arOIUMHUCS
paccunTaHo Ha 1 yueOHbIN yac.

Tabmuua 8 - Kpurepun oreHnBanus BHEAy TMTOPHON paOboTh Ne 2

. MakcumMajabHbIi
OuenuBaemblii mapamMeTp
0aJ
Borueptun cxemy s pelieHHs] 3aJadd ¢ NPUMEHEHHUEM YEpPTEKHBIX 2
WHCTPYMEHTOB U yKa3aJl Ha Hell HalpaBJIeHUE TOKOB




3ammcan KpaTKOe YCJIOBHE 3a7aud C YKa3aHUEM €IUHUI[ HM3MEpEHHs
(U3MYECKUX BETUYNH

VkazaHa 1eib KaXZI0ro STara pCiuCHUA 3a/IaHNA

PaccunTain 8 HEM3BECTHBIX TAPAMETPOB 33JaHHON NEKTPUUECKON CXEMBI

16




ITponomxenue Tadauip! 8

Onpenmenunn  Macmtad TOKOB U HANPSOKEHUST W PAcCUUTAN  JUTHHBI 6

COOTBETCTBYIOIIUX BEKTOPOB

[TocTpowmst BEKTOPHYIO AUATPAMMY 3

[TpoBepun mocTpoeHUEeM MPaBUIBLHOCTH 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 00pa3oBaTe/IbHBIX 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 yJIOBJIETBOPUTEIBHO

3agaya 2.1 Ha puc. 24 B ogHO(a3HYIO JIEKTPUYECKYIO CETh IEPEMEHHOTO
CUHYCOHUJAJILHOTO TOKA BKJIIOUEHBI peajibHasl KaTyllKa HHAYKTUBHOCTH, 00JIalatonasi akTUBHBIM U
MHIYKTUBHBIM COIIPOTUBIIEHUSIMHU, BOIbTMETP — V, amnepmerp - A u BartMeTp - W, usmepsroniue
COOTBETCTBEHHO HanpskeHue U, moaBeneHHoe K KaTylIKe, €€ TOK | 1 akTHBHYIO0 MOIIHOCTS P.

Wcnonp3ysa moka3zanusi mpuOOpPOB, ONPEAEIUTh: akTUBHOE R, moiHoe Z - CONpOTUBIICHHE
KaTylmkd; ee peakTuBHyl0 Q u monHyro S wmomHocTH; aktuBHy0 Ua u peaktuBHyro UL
COCTABJISIIOIINE HANPSDKEHHST; KOA((UIIMEHT MOIIHOCTH U yTOJI CABHTA (a3 ¢ MEXIy HalpsSHKCHHEM
u TokoM. Ilo pe3ynpraraM pacuera NOCTPOUTH B MaclITabe BEKTOPHYIO AMArpaMMmy HaIpsKEHUH.
[Tocnie mocTpoeHusl auarpaMMbl U3MEPUTh BEKTOP CYMMApHOI'O HANpSKEHUs U YOeAUTCS B TOM,
YTO C y4yeToM MacmTaba ero BEJMYMHA paBHA MOKAa3aHUAMM BOJIbTMETpa. [laHHBIE 17 CBOErO
BapHaHTa B3STh U3 TAOIHUIIHI O.

PucyHnok 24 — Dnektpuueckas cxema

Tabmuma 9 - Ucxonusle qaHuble K 3agaue 2.1

[Toxa3zanus Bapuant

puOOpoB 1 2 3 4 5 6 7 8 9 10
Bonbrmerpa -U, B 90| 120 | 140| 150 | 175| 120| 135| &0 200 | 220
Awmmnepmertpa -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 npuBeJieHa 3JIEKTPUYECKAsl CXEMa, BKIIIOUEHHAs B CETh OJHO(A3HOIO
NIEPEMEHHOI'O0 CHHYCOUJAIBHOIO TOKA, W COCTOSLIAs U3 IOCJIENOBATENIbHOIO COEIMHEHUS JBYX
aKTUBHBIX CONPOTHUBJIEHUI W eMKOCTHOro. M3BecTHsl: HampsbkeHue U, MOoABEACHHOE K 3aKUMaM



nenu; Hampsokeane Uri uw Ur2 Ha aKTUBHBIX CONPOTUBJICHHUSAX, BEJIWYMHA EMKOCTHOTO
CONIPOTHUBJICHUS XC.

Onpenenuts: HanpsbkeHre Uc Ha eMKOCTHOM COIPOTHBIIEHUH; TOK | 1enu; aktuBHble R1, R2
U 1oJTHOE Z CONMPOTHBIICHUS; yroa caBura ¢a3 ¢ Mexay Hanpspkenuem U u Tokom | (o Bennunne
U 3HaKy); akTHBHYIO P, peaktuBHyo Q, u momnyro S mommuoctu nenu/ [locrpouts B macmTabe
BEKTOPHYIO JauWarpamMmy HampspkeHuid. Ilocme mocTpoeHust nuarpaMMbl  HW3MEPUTH  BEKTOP
CYMMApHOI0 HampspKeHHs U yOeauTcss B TOM, YTO C YYETOM MacluTabda ero BeJIMYHMHA paBHA
HANPSHKEHHIO, TTOIBEICHHOMY K 3aKMMaM 1iend. JlanHble CBOero BapuaHTa B3sATh u3 Tabmuis 10.

l
- ]{ i Xc Rz
S | e
Ue, B |U:Qe|U.,, B PucyHOK 25 — DiieKTprdecKas cxema
T 6nnua4§)éﬂe*esaﬂﬁ%ne K 3amaue 2.2

W3BecTHas Bapuanr
BEJIMYHHA 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 SHHOTO

CUHYCOUJAJILHOTO TOKa C IOCJIEIOBATENbHBIM COEAMHEHHEM aKTUBHOrO R, mHAyKTHBHOrOo XL H
€MKOCTHOTO0 XcC CONPOTHUBICHHUHA. V3BECTHBI 3TH CONPOTHUBICHHS U TMOJHAS S MOUIHOCTH LEMH.
Omnpenenuth mMokazanusi mpuOOpoB, yron casura (a3 ¢ mexay HampsokenneM U u Ttoxom | (1o
BEJIMYMHE M 3HAKY), aKTHBHYIO P 1 peakTuBHYI0 Q MOIITHOCTH IETH.

[TocTpouTs B MacimTabe BEKTOPHYIO quarpamMmy HanpsbkeHuid. [lociie moctpoenus usmepurhb
BEKTOpP CYMMapHOT'O HaIlpsiKEHUSI M yOEAUTHCS B TOM, YTO C YYETOM MacuiTaba ero BeIU4YHMHA
paBHA MOKA3aHMIO BOJIBTMETPA, U3MEPSIOIIETO HAIIPSDKEHNE HA 3aKUMax LICTH.

[Ipumedanue: npu ONpPENEICHUM II0Ka3aHUN NpPUOOpPOB B MOSCHUTEIBHOM TEKCTE K
PELICHHUIO 3a/laul yKa3blBaTh HE TOJIBKO Ha3BaHHWE NpuOopa M U3MEPSEMOM BEIUYMHBI, HO U
Ha3BaHME y4acTKa LIENH, Ha KOTOPOM IIPOUCXOAUT U3MEPEHUE.

Hanpumep, BonbT™MeTp VR U3MEPSIET HANPSKEHUE HA AKTUBHOM COIIPOTUBIIEHUHU LIENU
JlaHHbIe 171 CBOETO BapuaHTa B35Th U3 Tabmuuel 11.

o ";__'T'E '—l
x e PucyHok 26 — DiiekTpuyecKas cxema
V L

W%naqe 2.3
W3BecTHas Bapuant
BEITMYNHA 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 48 51 54 76 60 88
X1,0m 60 16 70 20 84 32 100 13 120 33
Xc,Om 12 55 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 JIEKTPHUYECKUM  LEMsIM  IE€PEeMEHHOTO
CHUHYCOMJAJIIBHOIO TOKA

JlanHast paboTa JaeT BO3MOKHOCTb IIPOBEPUTH

3HAHUSA:

- CYIIHOCTH (PM3UYECKUX MPOILIECCOB, MPOTEKAIOIINX B AIEKTPHUECKUX LEMAX TpeX(Ha3HOTOo
IIEPEMEHHOI0 TOKA;

- METOJMKY ITOCTPOCHMS NIEKTPUUECKUX LENEH, ITOPSAOK pacueTa ux apaMeTpoB;

YMEHHS:

- pacCUUTHIBATh OCHOBHBIE ITAPAMETPBI DJIEKTPUYECKUX LIETIEH.

KPATKHWE CBEAEHMS 110 TEME

B Tpex(azHpIX HeIIX NOTPeONTeN CoeUHII0T 10 cXeMe "3Be3/a" I "TPeyTroIbHIK .

[Ipu coequHeHIN MPIEMHHKOB YHEPIHH “3Be3710II” MIHellHble HalpskeHNs 0003HAYaTCs
Uag, Ugc. Uca, a B o0mewm Buje — Uy, (asuble HanpsukeHHs odo3Havaroresd Uy, Up. Uc, a B o0mem
Bie — Uy

Toxu obo3Hauarotes - I, Ip. Ic, mpudeM TOK THHeNHBIN paBeH TOKY (asHOMY, IO3TOMY B
oomreM Buze I, =1y

[Ipu HamIT4III HyJIeBOTO MPOBO/Ia M M000IT HarPy3Ke, a MPI PaBHOMEPHOIT Harpy3ke I 6e3
HylIeBoro mpopoma U, = V3 Ug (miHellHOe HampsiKeHie Oombie (a3HOrO B V3 pa3). Ipn

paBHOMepHOIl Harpys3ke (a3 akTHBHasS MOITHOCTH Bcell Lemul P = ﬁUﬂIﬂcosqoq) wm P =
3Uplpcos@g Tlpu HepaBHOMEPHOI HArpyske MOIIHOCTb Beell Iermn P = Py +Pyy+Pys, e Py =
Uplycos@y.
Ilpu coennHeHnN noTpeduTenell TPeYrolbHIKOM (pa3sHOe HAIpSUKeHNE PABHO THHEIHOMY:
Up = Uy, obo3HavaroTcd HanpsukeHNI Upg, Uge. Uca
Dasnele TOKI 0003HaUaATCA Iy, Ip. I, B 0Omem Birte - Iy JIiHelTHbIe TOKI 0003HAYAIOTCA
Ixg. Igc. Ica. B 0Omem Buze - 1. ITpn paBHOMepHOIT Harpyske ¢as [, = \@q,.
IIpu HepaBHOMepHOII Harpyske (a3 JIHHEIHbIe TOKI OIIpeJelI0TCcsS Ha OCHOBAHI IIEPBOTO
3aKkoHa Kupxroda i3 BeKTOpHOII AnarpaMMBbl, KaKk TeoMeTpiueckas Pa3HOCTh (ha3HBIX TOKOB.
[Ipu coemHeHNN NIPHEMHIKOB 3HePIIH “3Be3/011” ceTh MOkKeT ObITh YeThIPeXIIPOBOIHOII -
IIpU HaTIYIN HYJIEBOTO [IPOBOJA, IUIH TPEXIIPOBOIHOIL - 0€3 HyJIeBOro poBoIa
ITpn coenynHeHNN NPHEMHIKOB 3HEPIUN “TPEYrOIBHHKOM CETh MOKET OBITH TOIBKO
TPeXIIPOBOIHOIL.
UeTsIpexnpoBoaHas Tpexda3Has Helb 103BOJIeT [IPICOeIIHITD:
a) Tpexda3Hble IPUEMHIKII K TPeM THHEITHBIM IIPOBOIAM;
0) omHO(a3HbBIe IPHEMHNKH MeK1y KaKIBIM THHEITHBIM IPOBOIOM H HellTpaTbHBIM.
ITpuMmep 3

B ueTwsipexnpoBoaHyto ceTh TpexdasHoro Toka (puc. 27) ¢ muHelHbIM HanpspkeHueMm U
=380B, BKJItOUEHBI 110 cxeme "3Be37a" Tpu rpynibl JJaMIl HaKaJIMBaHUS OJUHAKOBOM MOIIHOCTU. B
Kax10# (aze (rpymnme) J1aMbl COSMHEHBI apajuleIbHO. B cpenHemM compoTuBieHNe OHON JIaMIIbI
coctaBisgeT Ruamn = 484 Om. YUwncio amm B kaxaoi dase (rpymme) ns=88 mr, np=33 mr, nc=55



; HaIpsDKEHUE

mr. ONpenesuTh TOK | saii U saj; > MOLIHOCTDH Pravn , HA KOTOpBIE pacCUMTaHA

éaii



; HalpspKEHUE U , MOIIHOCTbH U ealf , MOIIHOCTH Prayn , Ha KOTOPBIC pacCUUTaHa
éaii Pramn , Ha U eAlf
KOTOPEIC
paccunTraHa

; HaIpsDKEHUE



; MOIIHOCTb Piaun
Ha KOTOpbIE
paccuuTaHa

; MOITHOCTb Piaun
Ha KOTOpbIE
paccuuTaHa



Jaamna, moku I A; IB, IC npomexatoujue 6 PasHbIX U IUHELHbIX NPOBOOAX; MOUJHOCIU PA, PB, P
C ,tpebnsiemble kKaxa0# (a3oit u Beelt nenpto. Iloctponts MacmTabe BEKTOPHYIO TUarpaMMmy HampsiKeHUH
¥ TOKOB M U3 Hee rpa)uuecKu ONpeIeUTh BEIMYMHY TOKa B HYJeBOM IpoBoje lo.

,TpeQuacMbse Kax 10 (a3oit 1 Bcell 1enplo. [locTpouts MaciTabe BEKTOPHYIO JUarpaMMy HalpsKEHUH u
e

TQEOTE L uBsie¢ rpaduuecky onpesneauTh BEIUYUHY TOKA B HyleBoM mposoze lo.
C— I—"
0 Io,
1P
2 PucyHok 27 — Dnektpuyeckas cxema
Pewmenne

1. TTo ycnoButo 3agaun U4z = Upc= Ucs =380 B. IIpu coenunennn "3Be3mo0i" Gasnsie



U._ 380 =220A
;380 -
3 - =220A
1,73
2. Bce nammibl 1ieny BKJTFOUEHBI Ha (pa3HOE HAMPSKEHHE, TOITOMY

U.ﬂa}l/ln = U(DZZZOB

HarnpsoKeHust pappo U =

_Ua _ _ U220
3. Tok mamrbl | =~ @l = = 990
| ean = 484



= 0,455A

= 0,455A
4, MOH_[HOCTB naMnbl  Puaun :U.ﬂaMn 'I.ﬂa/wn:220x0,455:loo Bt
2
MOMIHOCTB JaMIIbI MOYKHO TaKKe HaiTh 1o popmynam P = —&1 uauP =
éair R . éail
5. MolHocTH, noTpebisemMble Kax10i (a3oii. 1
P4= N4 - Pran= 88 100 = 8800 B 1

PB =Np - PﬂaMn = 33 100 = 3300 Bt P
PC:nC . PﬂaMn = 55100 = 5500 Bt

éair



’ Réai'r

Hpyrue criocoObl onpeeneHust MoLHocTen P

UZ

éaii
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6. ®a3HbIe TOKU
14= lLiawn - Na= 0,455 - 88 = 40A
13= liawn - N3= 0,455 - 33 =15A
lc =l - Nc= 0,455 - 55 =25A
7. MouHocTs, notpedisieMas Lelblo,
P = P4+Ps +Pc=8800+3300+5500 = 17600 Br.
8. BexropHas auarpamma HanpspDKeHUH U TOKOB (pHC.
28). [Topsimok mocTpoeHus
[TocTpoenne BeKTOpHOM AuarpaMMbl HAYMHAEM C BbIOOpa MaciiTada J1jisi HanpsKeHUs 1
toka. [Tycts Mi=10A/cMm, Mu=44B/cm
N3 touku 0 mpoBomum Tpu BekTopa dazubix HanpsikeHuit Uas; Usc; Ucy, yrasr Mex oy
KOTOPBIMU cOCTaBisitoT 120°

B BriOpannoM macmTabe ux amHa Oyaer (y, _ Us Us _380

U, 380
=i, 44

[—
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Harpy3ska ¢a3 akTuBHas (3JI€KTpUUECKUE JTAMITBl HAKAJTMBAHUS 00JIaJal0T aKTUBHBIM
COIPOTUBIICHHEM), TOATOMY TOKH la; IB; lc OyayT coBnazats 1o aze ¢ COOTBETCTBYIOLMMHU
(a3HbIMU HanpsokeHUssMU. B BeIOpaHHOM MacuiTabe ux AjauHa Oyzer:
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PucyHnok 28 — BekTopHas quarpamma

['eomerpuueckn ckiaaapiBacM TOkH a,lz,lc #IIOJy4aeM TOK B HYJICBOM IIPOBOJIC:

o=1a+lg+lc Haamarpamme K KOHILy BEKTOpa T, MyTeM MapalIeIbHOIO
Ha nmuarpamme K KOHIy BEKTOpa



| g IyTEM napajijieJIbHOro | g MyTEeM NapauieJIbHOTO
IIEPEHOCa PUCTPOEH BEKTOP | , , K KOHILY BEKTOpa | , , IPUCTPOEH MyTEM MapajiebHOTO

| » , K KOHILy BEKTOPA



| o , IPUCTPOCH IIyTEM napajjieJIbHOro | o , HPUCTPOCH IIYTEM NApPaAJICIILHOTO
nepenoca BeKTop ¢ ,. Touka 0 coeagrHeHa ¢ KOHLIOM BEKTOpA |c - 3TO U €CTh TOK B HYJIEBOM

lc ,. Touka 0 coequHEeHA ¢ KOHIIOM
BeKTopa lc



- 9TO U €CTh TOK B HYJIEBOM - 3TO U €CTh TOK B HYJIEBOM
nposozie |,. BenmnunHa TOKOB B HysieBoM rpoBosie l,= ¢, - M, = 1.8 -10 = 18A

| . BennunHa TOKOB B HYJIEBOM
IIPOBOJE



l,=¢, - =1.8-10=18A =1.8-10=
M, lo=2¢, - M, 18A
=1.8-10 =
18A |
T.e. TOK B HyJIEBOM MPOBOJIE ONPEeiCH TpaprIecKu.

IIpumep 4

B tpexmpoBoanyio cets Tpexdaznoro Toka (puc. 29) ¢ nuneitHpM Hanpspkeanem Urz=220B,
BKJIFOUEHBI IO CXe€Me€ "TpeyrojbHUK" TpU I'pyNIbl JaMI HaKaJMBaHMs OJMHAKOBOM MOIIHOCTU. B
Kax10# (haze (rpymnme) JJaMbl COSMHEHBI TapajuieabHo. B cpenHem compoTuBieHre 0 JHON JTaMIIbI
coctaBisgeT Ruan = 242 Om. Yucno namn B kaxaoi dase (rpymme) nag=11 mr, npc=22 mr, ncs=33

mt. Onpeaenurb TOK | saii » HaIPSDKEHUE U gaii 5 MOIIHOCTb Prawn , HA KOTOPBIE paCCUMTAHA

eall



; HalpspKEHUE U , MOLIHOCTbH U ealf » MOIIHOCTH Prayn , Ha KOTOPBIC pacCUUTaHa
éaii Prayn , Ha U saii
KOTOPEIC
paccunTraHa

; HanpsDKEHUE



; MOIMHOCTH Prawn , pac TaHa Pravn  XOTOpBIE paccunTana
Ha KOTOpbIE CuM . \ommocts 0 M@

namna; toku | 4B; lgc; lca mpotekaromue B dasHbIX MpoBojax; MOMHOCTH Pas, Psc, Pca
notpebisiemple Kaxkaod (a3oii m Bceld membro. IlocTponTs MacmTabe BEKTOPHYIO IUArpamMmy
HaANPsOKECHUH U TOKOB U U3 Hee rpaduyecK ONpeaeTuTh BEINIHHBI INHEHHBIX TOKOB.

o @ >
Il e

I

%o | | L 1 Pucynok 29 —DiekTpudeckas cxema
[]_®_[] [@] i

- ——— i e Pemienue

@ 1. ITo ycnoButo 3amaun U4s =

v ns =5 Usc= Uca=220 B. Tlpu coenuHeHnH

"TpeyrolbHUKOM'" JINHEWHOE HamnpspKeHue paBHO (pazHomy, mosromy Uz = Ue.
2. Bce nammibl 11eny BKJTFOUEHBI Ha (pa3HOE HAMPSIKEHHE, TOITOMY

Ur=Us=220B




I eain _ U [ 11 I— U220

3. Tok jamribt 220

b 242

U

éaii

@:

aii



= 0,909A
= 0,909A



4. da3zHble TOKU
1AB= lnaym - NAB = 0,909 -11=10A
IBC= lnamm - NBC = 0,909 . 22=20A
lac =lnawm - NaC = 0,909 -33=30A
5. MoOIIHOCTB JIaMIIbI
Pravn= lnasm = Ucp:O,909 - 220=200 Bt
6. MomHocTH, moTpebsiembie (hazamu (OHU
akTUBHBIC). PAB= Pravn - Nap =200 - 11 = 2200
Bt
PBc= Pravn - NBc =200 - 22 = 4400 Bt
Pac= Pravn - Nac =220 - 33 = 6600 Bt
7. MouHocTs, notpedisieMas Lelblo,
P =Pas + PBc + Pca= 2200 + 4400 + 6600 = 13200 Br.
9. BexTopHas quarpamma HanpskeHud u Tokos (puc. 30).
[Topsinok mocTpoeHus
[TocTpoeHne BEKTOPHOM AMarpaMMbl HAUMHAEM C BbIOOpa MaciiTalda AJis HallpsHKEHUS U
toka. [Iycts Mi=10A/cm, Mu=44B/cm

N3 touku 0 mpoBomam Tpu BekTopa dazubix HanpsikeHuit Uas; Usc; Ucy, yrisr Mexay
KOTOPBIMU cOCTaBJsitoT 120°

B BeIOpanHOM MacmiTabe ux AauHa Oyner /y, _ Us Us _220

~Us 220
"1, 44

[—



= 5Ai = 5l

Harpy3ka a3 aktuBHast (371€KTpHUECKHUE JTaMITbl HAKAJIMBAHUS 00JIaIAal0T aKTUBHBIM

COIPOTUBIICHUEM), IOITOMY TOKH laB; IBc; lac OynyT coBnanaTth no ¢ase ¢ COOTBETCTBYIOIUMHU
¢daszupiMu HanpspDKeHUsIMHA. B BeIOpanHOM MacmiTabe ux ammHa Oyner:

10 ’ AN

¢ 00 e 10 =101 _ =101 I _20 =2
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Pucynok 30 — BekropHas quarpamma

CoenuHUB KOHIIBI BEKTOPOB (Pa3HBIX
TOKOB, IIOJIy4YHM TPEYTOJbHUK JIMHEHHBIX TOKOB l4; 15; lc, HampaBieHue 3THX BEKTOPOB COBIAIAET
¢ 00X0I0M 110 4acoBOil cTpenke. M3MepuB JIMHY JIMHEHHBIX TOKOB U YYUTBIBAsI MacILTa0,
OTIpenieNsieM UX 3HaUCHUE



3AJIAHUS BHEAYJIUTOPHOM PABOTBHI Ne 3

Bueaynuropnas pabora cocrapiiena B 30 BapuaHTax U €€ BBIIIOJIHEHUE O0yYarOIUMUCS

paccunuTaHo Ha 1 ydyeOHbIN yac.

Tabnuua 12 - Kputepuu olieHuBaHus BHEAyAUTOPHON paboThl Ne 3

OuenuBaeMblii mapamMeTp MaxkcumabHbli
0aJLI

Boerueptun cxeMmy i pelieHMs 3aJadyd ¢ [PUMEHEHUEM YEepPTEXKHBIX 2

MHCTPYMEHTOB M yKa3aJ Ha HEW HallpaBJIeHHE TOKOB

3anucan yclioBUE 33/1a4M C yKa3aHUEM €IHMHULl U3MEPEeHHS (PU3muecKux 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 yJIOBJIETBOPUTEIHHO

3agaua 3.1 B geTsipexnpoBoaHYIO ceTh Tpex(ha3zHoro Toka (puc. 27) BKIIOUEHBI IO CXeMe
"3Be31a" TPU TPYIIIHI JIAMIT HAKAJIMBAHUS OJJMHAKOBOUM MOITHOCTH. B Kaxkmoit dase (rpyriie) mambl

COEJIMHEHBI NTapaJIJIENbHO.
N3BecTHBL:

- Uz (Uas; Usc; Uca) - muHeiHbBIE HATIPSKEHIS,

- Puawn — MOIIIHOCTH OJTHOM JIAMITE,

- 14, NB; NC- YUCIIO JITAaMI B KXo (haze (Tpyrmime).
OnpenenuTs:

- Uo (Us; Us; Uc) - da3ubie HanpsHKeHUS;

- P4, P, Pc- MOUTHOCTH, TIOTpeOIIsieMble Kaxa0H (da3oif (rpymmoii 1ammn);

- l4; I8; lc- da3ubie (OHU ke TUHEHHBIE)TOKY;

- P- MomHOCTB, MOTpeOsieMyt0 1IENbIO (BCEMU JJaMIIaMH).

[TocTpouTts B 3agaHHbIX MaciiTabax Miu Mu BEKTOpHYIO UarpaMMmy HalpsKEHUM U TOKOB

Y U3 Hee TpadUuecKu ONpe/IeNINTh BEIMUYMHY TOKa B HyJIeBOM poBoje lo.
JlaHHbI€ 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 B, WIT. 44 42 22 51 22 142 66 108 12
N ¢, IT. 88 14 33 ol 44 36 88 o4 12
Mi, Alem 4 11 25 8 20 7 10 8,5 4
Mu B/em 44 25,4 95 25,4 95 25,4 44 25,4 44

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

3agaua 3.2 B TpexmpoBoaHyIO ceTh Tpex(a3zHOro Toka (PUCYHOK 29), BKIIOUEHBI IO CXeMe
"TpeyroJpHUK" TpU TIPYNIbl 3JIEKTPUUYECKUX JaMml HAKaJUMBaHHUA OJMHAKOBOW MOIIHOCTH. B
Ko (aze (rpymnre) JIaMITbl COSTUHEHBI TapaUIeIILHO.
N3BecTHBLI:
- Uz (Uas; Usc; Uca) - muHeiHbBIE HATIPSKEHS,
- liaun - TOK OTHOM JIAMIIBI;
- N4B, NBC; NCA - YUCIIO JIAMIT B KQXI0H (a3ze (Tpymre);
OnpenenuTs:
- Puavn- MOIIIHOCTH OJTHOM JIAMITEL,
- l4s; 18c; lca- pa3ubie TOKHM (TOKH, TOTpEOIsiEMbIE KaXKI0M TPyHIION 1am).
- Pus, Psc, Pca- MoutHoCTH, TOTpeOIIsieMble Kax 101 Ga3oi (Tpymnmoii Jamii).
- P- MmomHOCTB, MOTpEOIsiEMYIO LIETBIO (BCEMU JIAMIIAMHU ).
[TocTpouTts B 3amanHbIX MaciuTtabax Miu Mu BEKTOpHYIO AuarpaMMmy HamnpsKEHUH M TOKOB
U U3 Hee rpaudecKu ONpeaesuTh BeMUINHY TOKOB l4; 15; l¢ B mMHEHHBIX TpoOBOAAXx.
JlaHHbI€ 171 CBOETO BapuaHTa B35Th U3 TabIuIbl 14

Taomuna 14 - Ucxonuele JaHHbBIE K 3a1a4e 3.2

N3BecTHas Bapuant

BEJIMYMHA 100 11 12 13 14 15 16 17 18

Us, 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 AB , LIT. 19 33 56 77 170 47 127 44 14
N BC, INIT. 74 66 22 33 85 12 108 176 14
N ca, HIT. 36 33 56 33 254 47 86 44 56
Mu B/cm 25,4 44 25,4 95 25,4 44 25,4 44 25,4
Mi, Alem 10 15 10 10 10 4 10 5 11

Vkazanue: IIpH OpCACICHUN MOIIHOCTH JIaMIT U (1)a3HBIX TOKOB IIOJTYYCHHBIC paC4CTOM
SHAYCHUA OKPYTJIUTEC OO0 I.[GJ'[OI71 BCIINMYHHBI

3anaua 3.3 B 4eThIpeXnpoBoIHYIO CeTh Tpex(da3Horo Toka (puc. 27) BKIOYEHBI IO CXEMe
"3Be3na" TpW rpynibl JamMI HaKaIuBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoit daze (rpymme) gambl
COEIMHEHBI MapajlIeNbHO.

H3BeCTHBHI:
- Uz (Uas; Usc; Uca) - muHeiHbBIE HATIPSKEHS,
- Puawn — MOIIIHOCTH OJTHOM JIAMITHI,



- P4, P, Pc- MoutHoCTH, OTpedisieMble Kax a0 Ga3oil (rpymmoii iamm).

OnpenenuTs:
- Uo (Us; Us; Uc) - da3ubie HaNpsHKeHUS;
- N4, nB, NC - 9UCIIO JIAMIT B K101 (a3ze (rpymme);
- l4; 85 lc- dba3ubie (OHU e TUHEWHBIE)TOKY;
- P- MomHOCTb, NOTpeOsieMyto 1IENbIO (BCEMU JJaMIIaMH ).
[TocTpouts B 3aanHbIX MacmTabax Miu Mu BEKTOpHYIO JUarpaMmy HanpsKEHUE U TOKOB
Y U3 Hee TpadUuecKy ONPE/IENINTh BEIMUYMHY TOKa B HyJIeBOM mpoBoje lo.
JlanHbIe 171 CBOETO BapuaHTa B3SATh U3 TaOIUIbI 15

Taomuna 15 - Ucxoausle faHHBIE K 3a1a4e 3.3

W3BecTHas BenuunHa Bapuant

19 20 21 22 23 24
Usx, B 380 220 380 220 380 220
Pa, Bt 13200 1280 900 5600 15840 900
Ps,Br 26400 3440 3750 2800 15840 3550
Pc, Bt 6600 5080 900 5600 3960 900
Pravn , BT 150 40 75 400 60 25
Mu B/cm 44 25,4 44 25,4 44 25,4
Mi, A/em 30 10 4 11 18 7

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

3agauya 3.4 B TpexmpoBoaHYIO ceTh Tpex(a3zHOro Toka (PUCYHOK 29), BKIIOUEHBI IO CXEMe
"TpeyroJbHUK" TpU TPYNIbl 3JIEKTPUYECKUX JaMmIl HAKaJUBaHUA OJMHAKOBOW MOILIHOCTH. B
Ko (aze (rpymnre) JIaMIibl COSTUHEHBI TapaUIeIILHO.

N3BecTHBL:
- Uz (Uas; Usc; Uca) - muHeiHbBIE HATIPSKEHHS,
- Piawn - TOK OJTHOM JIAMITEI,
- N4B, NBC; NCA - YUCIIO JIAMIT B KQXI0H ¢aze (Tpymnme);

OnpenenuTs:
- Uo— da3uble HanpsHKeHUs
- l48; 18c; lca- pa3ubie TOKM (TOKH, TOTpEOIsiEMbIE KaXKI0M TpyHIoiiiamm).
- Pus, Psc, Pca- MmoutHoCTH, TOTpeOIisieMble Kaxa0i Ga3oi (Tpymnmoii Jamii).
- P- MomHOCTB, OTpeOIsieMyto LIENbIO (BCEMU JJaMIIaMH ).

[TocTpouTts B 3agaHHbIX MaciiTabax Miu Mu BEKTOpHYIO AUarpaMMy HalpsKEHUM U TOKOB
U 13 Hee rpaduIecKu ONpeeuTh BEIUINHY TOKOB l4; 15; |c B TMHEHHBIX TPOBOAAX.

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

W3BecTHas Bapuant

BCIMYMHA 25 26 27 28 29 30
Us, B 220 127 220 127 220 127
Pravn , BT 150 25 60 40 15 100
N AB , IIIT. 44 71 95 54 88 28
N BC, IIT. 44 142 95 108 132 42
N CA, IIIT. 66 36 220 54 176 28
Mu B/cm 44 25,4 44 25,4 44 25,4
Mi, A/em 10 7 15 8,5 3 11




VYkazanwue: nmpu onpeesieHnd (pa3HbIX TOKOB MOTYYCHHBIE PACUETOM 3HAYCHUS OKPYTIIUTE
JI0 [IE€JIOU BEJIMYMHBI

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

Ora 3amaya otHocutca K Teme "OJIEKTPUUECKUE MAIIIMHBI I[MTEPEMEHHOI'O
TOKA". Jlns ee pemieHus HaaO0 3HAaTh NPUHLMI JEHCTBHS ACMHXPOHHOIO [JBUTaTeNs U
3aBHCHMOCTH MEXY EKTPUUIECKUMHU BETHUYNHAMHE, XapaKTePU3YIOLUIUMH €ro padoTy.

JanHas paboTa gaeT BO3MOKHOCTb IPOBEPUTH

3HAHUS:

- KOHCTPYKIIMH 3JIEKTPUUYECKUX MAINH, UX TapaMETPOB U XapaKTEPUCTHK.

- YCJIOBHMSI 3KCIUTyaTalMy U KPUTEPUU BbIOOPA 3IEKTPUUECKUX MALIUH.

YMEHHUS:

- OIIPEAEIATh PACUETHBIM ITyTEM OCHOBHBIE IIAPAMETPBI AIEKTPUUECKUX MALLIUH.

KPATKHME CBEJJEHUA 110 TEME

Tpexdasnblit TOK, TPOTEKAIOMINKA IO 0OMOTKE CTaTOpa ABUTATeNsl CO3/IaeT BPAIIAIONIEECs
MarHUTHOE I0JIe, YaCTOTa BPAIIEHUS KOTOPOTO 3aBHCUT OT YHCIIA Map MOJIOCOB M YacTOTHI ToKa fi,



B CTaTope, n = 60 - f,

. _80-f,
1

p
Bo03MOKHBIE 4acTOTHI BpallleHHss MATHUTHOTO TTOJISl CTaTOpa MPH 9acToTe Toka fiu
Pa3IMYHOM YHCIIE TIap MOJIFOCOB MPUBEIEHBI B TA0NHIIE 5

Ta6muma 17- Bo3MoKHBIE YaCTOTHI BpaIIEHUs] MArHUTHOTO TIOJISL CTaTOpa MPH 4acTore Toka  f1
=50 'l ¥ pa3IUYHOM YHCIIE Map MOJIOCOB

p (uucio map 1 2 3 4 5 6
TIOJIIOCOB)
N1, 06/MuH 3000 1500 1000 750 600 500

YacroTa BpaliCHUudg pPOTOpa n2 BCCTAa MCHBIIC YaCTOThI BpallCHHUA MArHuTHOI'O  ITOJIA

craropa. ITO OTCTABaHHE XAPAKTEPU3YETCSA CKOJIbKEHUEM S, paBHbIM g — M~ N2
n—n
S=
nl
[Ipu paboTe aBUIaTENs MO HArPY3KOM CKOJIBKEHHE COCTABISET HECKOJILKO TIPOLIEHTOB, B
MomeHT mycka - 100 %.

[Tonme3Hplii BpamamOmMii MOMEHT Ha Bajy MABHraTellss ompeaesiercs 1o ¢dopmye

60 -P
M — 2Hom ’ H ‘M
HOM 60 .P
— 2Hom ’ H ‘M
27[ * Muow

rae P2, Bm - none3Hass MexaHndecKass MOIITHOCTD;
n2, 06/MuH. - 9aCTOTA BPAILIEHHUS BaJla POTOPA ABUTATEIIS.

B HacTosmiee BpemMsi IpOMBIIIIIEHHOCTh BBIITYCKAeT aCHHXPOHHBIE ABUTATENN cepun 4A
MomtHOcThIO OT 0,06 10 400 kBT.

O06o3HaueHue THIA ABUTATENS PacIu(pPOBBIBACTCS TaK:

4 - OpsAIKOBBII HOMED;

A - HaMMEHOBaHWE BUA JBUTATENS - ACHHXPOHHBIN;

H - 0603Hnauenune nBUraTens 3alMIeHHOTO UCTIOIHEHNUS; OTCYTCTBHE 3HAKa 03HAYACT
3aKpBITOE 00/lyBaeMOE HCIIOJIHEHUE;



A - crannHa u IMUTHI U3 AIFOMUHUA, X - cTraHuHA AJIITOMHWHUCBAA, IMAUTHI YYyT'YHHBIC,
OTCYTCTBHC 3HAKOB O3HAYACT, YTO CTAHWHA U IIUTHI YYT'YHHBIC UJIN 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;

VY - KIMMATHYECKOE UCTIONHEHHE IBUTaTelist ( TSl yMEPEHHOTO KIMMATa),

3 - Kareropust pasMertieHust (3— 15t 3aKPhITHIX HOOTAIUTMBACMBIX MOMEIIICHHIA; | 1711 paboThI HA OTKPBITOM
BO3IYXE).

IIpumep S

PacmmudpoBats ycnmoBHoe o6o3naueHue apurarens tuna 4AH200M4VY3. Dto nBurarelnb
YETBEPTOM CEPHUM, ACUHXPOHHBIN, 3alUIIEHHOIO HWCIIOJHEHHUS, CTAaHWHA M ILIUTHl U3 UYyIyHA, C
BbICOTOM ocu Bpamenuss 200 MM, ¢ YCTaHOBOYHBIM pa3MepoM M 10 JUIMHE CTaHUHBI
(MpOMEXXYTOUHBII), YETBIPEXIOJIOCHBIM, Ul PallOHOB YMEPEHHOI'O KJIMMAaTa, TPETbs KaTEropus
pa3MenieHusl.

IIpumep 6

PacmmudpoBats ycinoBHoe oOo3Hauenue apurarens tuma 4A100L8Y3. Dro nBurartens
YETBEPTON CEpUM, ACUHXPOHHBIN, 3aKPBITHIA 00yBa€MOIro HCIIOJHEHUS, CTaHWHA M IIUTHI U3
YyyryHa, ¢ BbICOTOM ocu Bpamienuss 100 MM, ¢ yCTaHOBOUHBIM pa3mepoM L mo nanuHe CTaHUHBI

(camass nIMHHAs CTaHWHA), BOCHMMIIOJIOCHBIM, JUIsI pPallOHOB YMEPEHHOrO KiuMaTa, TPEeThi
KaTeropusi pa3MeIICHHUs.

IIpumep 7

Tpexda3Hplii aCUHXPOHHBIA JBUTATENIb C KOPOTKO3aMKHYTBIM POTOPOM H3TOTOBJICH Ha
HOMHHANIbHOE HampspkeHue 220/380B. [IBurarens moakimtoueH K ceTu ¢ HampsDkeHHeM  Uinow
=380B, Harpy3ka Ha ero Baty HOMUHalbHasl. I3BeCTHBI BEJIMYUHBI:

- l1non= 9,15 A - HOMUHATLHBIN TOK, TIOTPEOIISIEMBIIA JIBUTATENIEM U3CETH;



_ Ny 82% - HoMuHANBHBIA KO UIIMESHT MOJIE3HOTO ICHCTBYS;

~82% - HOMUHAIIBHBIN KOO()OHULUEHT TTOJE3HOTO JAEHCTBUS;
- c0s ¢ = 0,81 - HoMuHATBHBIN KO3()PHUIIMEHT MOIIHOCTH;
- Suow 5% - HOMUHAIILHOE CKOJIBKEHHE;
- p= 3 — 4ucI0 Map MOIIOCOB;

- f1=50 I's - yacroraroka cery;
M

-K =__"™ =25 - crocoOHOCTh IBUTATENISKIIEPETPY3KE;
MM
HOM
HOM
- K = Mn
=25 - KPaTHOCTB IyCKOBOTO MOMEHTA;
M Mnom
- K = Iln



- KpaTHOCTb T Ka. - KPaTHOCTb IIyCKOBOIO TOKA.
IIyCKOBOTO O

| ssuon
Onpenenuts:
- CXEMYBKJIIOUEHHUS] OOMOTOK CTaTOPAIBUTaTENS;
- Pluon— MOULIHOCTb, IOTPEOISIEMYIO IBUTATENIEM U3 CETH;
- P21101 -~ HOMMHATBHYFO MOLLIHOCTb HA BATYIBUT ATEIIS;
- > Puon— CyMMapHBIE TOTEPH MOUIHOCTH B IBUTATEJE P HOMHUHAIEHOM PEXUME;
- N1 - 4YacTOTY Bpall€HUs] MArHUTHOTO MOJIS CTaTOPa;



- N2uon - HOMMHAJIBHYIO YaCTOTY BPALLEHUSI pOTOPA;

- f2- wactoTy TOKa B pOTOpE;

= Mon, Mnyex Myax - HOMMHAIBHBIN, IIyCKOBOM U MAaKCUMAJIbHBIA MOMEHTBI HA BaJLy
JIBUTATEIS;

- |1n - mycKkoBOM TOK, NOTPEOIAEMBIN IBUTATEIIEM U3 CETH.

IoncunTaTh MpU HOMHUHAIBHOW HArpy3Ke Ha Bajly BEIMYMHY HOMHHAIBHOIO |’
1if



| | =2008

' 1 Ua
IIyCKOBOI'O 1 =220B
M TOKA NPU HANPSOKCHUH CETH 0



KakoBa Oynmer cxema BK JIIOYE HUSA

O0OMOTOK CTaTopa ABUTaTells B 3TOM Cirydae?

Pemenune

1. JIBuraTtens M3roToBIIEH Ha HOMHHaIbHOE HanpspkeHne 220/380 B. Dto 3naumt, uro mpu
noakiodeHnd K cetd ¢ Uinov=220B 00MOTKHM €ro craropa JOKHBI ObITh COSIWHEHBI 10 CXEeMe
"TpeyroJabHUK

2. HoMuHanbHas MOITHOCTD, TOTpeOIsieMast IBUTATEIEM U3 CETH.

P iU - COS@ = 1,73- 9,15 - 380 - 0,81 = 4878Bm
lion “Ution - COS=1,73- 9,15 - 380 - 0,81 = 4878Bm
1.HomuHanbHast MOITHOCTH Ha Baly IBUTATENS: Pauon = Py - Muow = 4878 - 0,82 = 4000Bm
Paiow = Puiow 1o = 4878 - 0,82 = 40008m
4. CyMMapHbI€ TOTEPU MOIIHOCTHU B JIBUTATEJI€ IPU HOMUHAIBHOM PEKHUME PAOOTHI:
2P = P,,, —P2..,=4878 — 4000 = 878Bm

luom —

60 - 50
5. YacToTa BpallleH!s MAarHUTHOTO TOJISI CTaToOpa: n — 60-f, = = 100006 / mun
n = M=M = 100006 / mumn
oop
3

6. YacToTa BpaliieHus poTopa Ipyu HOMUHATBLHOM pexumMe padore:
Nasow= N1 (1= S, ) = 1000(1— 0,05) = 95006 / run
7. Hactota Toka B potope: f2=f1 Sun=50 "0,05=2,5'y
604000 _ 4027 - u

M

HOM

8. Homunanbubiii MomeHT Ha By asuratens: M. _ 60 Pro. _



_60-P; v = 60 - o = 60 -4000



=40.2H - m 60 -

o a00 402H 420
= 0 M .

60 - H

4000 M

40

2

H

M

2r-n,, 2-3,14-950
2-3,14-950
9. [TyckoBoit MOMeHT Ha Baiy aBuraredns: Mn=Kn Muon=2 " 40,2=80,4H m.
10. MakcumanbHBIE MOMEHT Ha Baly ABUTATeIIs:
Muyax = Kv Muon=2,5" 40,2 =100,5 H m.
11. ITyckoBoii Tok nuratens: 1im=Ki linon=6,9,15=54,9 4.

12. TIpu HOMUHATBHOM HanpsokeHHH cetn Yim = 220B o6GMOTKM ABHTATENs M paboTH B
Ulm
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HOMMHAJIBHOM pEXUME paloThl JOJKHBI OBITh COEAMHEHBI MO cxeMme "TpeyrosbHHMK". B 3TOM

cily4ae HOMUHAIBHBINA TOK OyIeT: Prox 4878 = 15,84

I Thom — Plyaw 3 B 4878 = 15 y 8A

~173-220-081
=K, - I
=K, -1

13. 3nauenue myckosoro Toka:, ly =K - L 1iii

I 1i 1M



=6-158=94,8A =6-158=94,8A
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1iB
BO3POCI/IHM IO CPAaBHEHMUIO C B u lip
TOKaMu L

pas, T.K. HAIPSAKCHUEC, TIOJABOANMOC K IBUTATCIIIO CTAJIO B "pa3 MCHBIIC

3AJIAHUS BHEAYJIUTOPHOM PABOTBI e 4

BueayauropHas pabora coctaieHa B 30 BapraHTax M €€ BBIIIOJIHEHUE 00y4arOIIUMHUCS
paccunTaHo Ha 1 yuyeOHbIH yac.



Tabmuna 18 - Kpurepuu oneHnBanus BHeay IMTOpHOM paboThl Ne 4

OuenuBaeMblil mapamerp MaxceumanbHb1i
0as

3anucan yclioBUE 33/1a4M C yKa3aHUEM €MHUIl U3MEPEHHS (PU3HIECKuX 2

BEIIMYUH

YKazaHa 1esp Kaxa0To dTana pereHns 3aJaHus 7

Omnpeenut BEICOTY OCH BpalieHus h 1

Ornpeaenuit Yucio MnojaocoB 2p 1

PaccunTai ckojabKeHHe MPU HOMHUHAJIBLHON HArpy3Ke Snou 1

Paccunran HOMUHAIBHBIA MOMEHT Ha Baly Muon, HAYAIbHBIN IIyCKOBON Muycx 3

Y MAaKCUMaJIbHBIN Miax MOMEHTBI

PaccuuTan moTpebisieMyro ABUTaTeIeM U3 CETH MOITHOCTD Pluou 1

Onpegenuit cyMMapHbIe IOTEPU MOILIHOCTH B JBUTATEJIE TP HOMHUHAIHLHOM 1

pexume Y Prox

Onpenenna HOMUHATBHBIN | 710y MITYCKOBOM |7, TOKM B IUTAIONIECH CETH 2

Crnenan BbIBOJ IO paboTe 1
UTOTI'O: 20

OueHka pe3yJabTaTOB  BBINOJHEHHS  3aJaHUsl IPOU3BOAUTCS B  COOTBETCTBHU

YHUBEPCAIBHON IKAJION:

IIpouent Kou-Bo KavecTBeHHas1 olleHKa MHANBHIYAJTbHBIX
pPe3yJbTaTUBHOCTH 5AILI0B 00pa3oBaTeJbHBIX JOCTHKECHHU 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

C

3ananue Ne 4 TpexdazHblil aCHHXPOHHBIN JBUraTENb C KOPOTKO3aMKHYTBIM POTOPOM CEpUHU
4A nmeeT TeXHMUYECKUE AaHHbIE, IpUBeAcHHbIE B Tabnuie 10. OnpenenuTs BHICOTY OCH BpallleHUS

h, gKcno MOIIOCOB 2p, CKONKKCHUE MMPU HOMUHATBHON HATPY3KE Sion, HOMUHAIBHBI MOMEHT Ha Baily

Miuon, HAUATBHBIN TYCKOBOU Mpyck U MAKCUMATbHBIA Myax MOMEHTBI, TOTPEOIISIEMYIO IBUTATENIEM U3
CETH MOITHOCTD Pluon, CyMMapHBIE TIOTEPU MOIIHOCTH B JIBUTATEJIE TIPU HOMHHAIILHOM PEKUME
> Prox, HOMAHAGHBIA | 1110 V1 TIYCKOBOWA | 7 TOKM B TIMTAFOITICH CETH MPH COSIIMHEHAN OOMOTOK CTATOpA «3BE3TI0N)

U «TPEYTOJILHUKOMY.

Tabnuua 19 - icxoaubie naHHbBIE K 3aJJaHUIO MPAKTUYECKON paboThl Ne 4

) | Cxema
5 Tun P2HOM1 N21om 5 Nuom M max M nyck — U 1HOM) COCAMHE
e JIBUTATEIIS kBT | 00/MuH 0 COSPIrow M M | B s

& % nox nox 0OMOTOK

craropa

1 | 4A200M6Y3 | 22,0 975 | 90,0 0,90 2,4 1,3 6,5 | 220/380 A

2 | 4A355M10Y | 110,0 500 | 93,0 0,83 1,8 1,0 6,0 | 380/660 Y

3 | 4A250S2V3 75,0 2960 | 91,0 0,89 2,5 1,2 7,5 | 220/380 Y

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

5 |4A180M4Y3 | 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 | 4A100L2V3 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 | 4A180S2y3 | 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 MapaMeTpPOB MAIIUHBI MOCTOTHHOI'0 TOKA

Ora 3amaya otHocutcs K Teme "OJIEKTPUYECKHUE MAIIIMHBI ITOCTOAHHOI'O

TOKA". Jlnsg ux peleHus HaJA0 YCBOUTb HE TOJBKO YCTPOHCTBO W MNPUHLHUI JAEHCTBUS
AMEKTPUYECKUX MAIIMH OCTOSSHHOTO TOKA, HO U 3HaTh (DOPMYJIbl, BHIPAYKAIOLIME B3aUMOCBS3b MEX Y
NEKTPUYECKUMHU BETMUMHAMM, XapAKTEPU3YIOIUMH JAHHBIA TUI MEKTPUUIECKON MAIITUHBI.

JlanHast paboTa JaeT BO3MOKHOCTb IPOBEPHUTH

3HAHUSA:

- KOHCTPYKILIMH IEKTPUYECKUX MAIINH, UX [IaPAMETPOB U XapaKTEPUCTHK.

- YCJIOBHMSI 3KCIUTyaTallui U KPUTEPUU BbIOOPA AIIEKTPUUECKUX

MAaIlVH. YMEHUSA:

- OIIPEACIIATh PACUETHBIM ITyTEM OCHOBHBIE IIAPAMETPBI AIEKTPUUECKUX MALLIHH.

KPATKHE CBEJJEHUA 110 TEME

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

E v nanenve Hanpsoxenwe |, - Z R, B 0OMOTKE SIKOpsI TeHepaTopa U JIBUTATEIIs.

Jlia reneparopa E = U + 1, - ZR Y
Jnsa murarens U = £ + IE-ZR



B stux dopmymax » R =R, + Raur +Reo +Re +R, - CyMMa CONPOTUBICHHUI BCEX yYaCTKOB

Y>R=R,
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LETH SIKOPsi: 0OMOTKH SIKOPsi Rs, 0OMOTKHM J00ABOUYHBIX MOJIIOCOB Rj77, KOMIIEHCAITMOHHON OOMOTKH
Rxo, TTOCIIENOBATENILHONM OOMOTKHM BO30YKIAEHUS Re M IEpeX0HOro METOYHOT0 KOHTAaKTa Ruy.

[Ipu oTcyTCTBMUM B MalIMHE (3TO 3aBUCUT OT €€ THMA U NMPEIJIOKEHHOHN 3a1auM ) KaKUX-JIH00
U3 yKa3aHHBIX OOMOTOK B (OpMyJy, OMpEAESIONIyIO Z R He BXOIAT COOTBETCTBYIOILUE
cllaraemble.

[Tone3HpIii Bpammaonii MOMEHT Ha Baly JABHTATElsl ONPEACISIOTCS 1Mo popMyJie

M= 60 -P,,, H-m

270 Ny

rae P2, Bm - mone3nas MexaHU4eCKass MOIITHOCTD,

n, 06/MuH - 9aCTOTA BPAIICHUS Baja IBUTATEIIS.

ITpumep 8

['eHepatop MNOCTOSHHOrO TOKa C NapajUieIbHBIM BO30YyKIECHHEM, pabOTaeT B pEXKUME
HOMHUHaJIbHOM Harpy3ku. Ero texuuueckue naHuble: Puon =16000BT - HOMHHaJIbHAsi MOIIHOCTb;
Uwon =230B- nomunanbHoe HampsikeHue; Ry=0,130M- comportusnenue sikops; Re~=164 Om -
conporuBiieane Bo3Oyxnenus; 7=90,1% - HoMuHATBHBIA KO (DHUIIMEHT MTOIE3HOTO JIEHCTBUA.

Onpenenurs:

0 -HOMUHAIIBHBIN TOK HATPY3KHU;

le- TOK BO30OYX1eHUS

l:- TOK sikOopsl reHepaTopa;

Ps- motepn MOITHOCTH B SIKOPE;

Ps- moTepu MOITHOCTU B OOMOTKE BO30YXKIEHUS;

Py, - moTepy MOIIHOCTH B IIETOYHOM KOHTaKkTe, NpuHIB AUy = 2B - najieHue HanpspkeHus
Ha DJIEKTPOTrpapUTHPOBAHHBIX HIETKAX;

Poos - moGaBOYHBIE IOTEPH MOIIHOCTH;

Py - morepu xomocToro xoxna.

Pemenue

1. Tok Harpy3ku
| _ Pu.. 16000 =69.64

HOM

UH(L’W B 230
u 230
2. Tok BO30yXkaeHU | = o = =1.44
l, = mon =———1,
164 1.44

Rs
2 2

3. Tok SAKOps Li=lon + |g=69,6+1,4=7]14.

4. Tlorepu MomHOCTH B 00MoTKe sikopss P, =1,-R, =71 - 0,13 = 655Bm
2 - 0,13 = 655Bm

2
5. Tlorepu MomHOCTH B 06MoTKe Bo3Oyxaenus P, =1,- R, =1.4 -164 = 321Bm
=1.4 -164 = 321Bm

6. [Torepu MOIIHOCTH B TIETOYHOM KOHTaKTe Py=AUy 1,=271 = 1428Bm.

7. lo6aBounbie morepu MOITHOCTH Poos = 0,01 Puox= 0,01 16000 = 160 Bm.
8. MoIHOCTh, MOTpedisieMasi TeHEPATOPOM OT IEPBUYHOTO JABUTATEIIS

1= P,y _ 16000 =17758Bm
Muow 0,901

= 16000 =17758Bm
0,901

9. CymmapHbIe IOTEpH MOIIIHOCTH B T€HEPATOPE
> P =P1 —Puon=17758 - 16000=1758 Bm.



10. ITorepu xomocToro xoaa
Px =Y P —(Ps+Ps+Puy+Poos) = 1758 — (655+321+142+160)=480Bm



IIpumep 9

JIBUTaTeNbh MOCTOSHHOTO TOKa CO CMEMIAHHBIM BO30YXXKJICHHEM, padOTaeT B HOMHHAJIHLHOM
pexume. JlBurarenbp paccuuTaH HAa HOMHUHAJIBHYIO MOIIHOCTH Ha Balny Paon =2000Bm.
HomunanbHOe HanpsbkeHue, noaseaeHHoe K aBuratento U uon =27B. YacTora BpamieHus sikops N
non =8000 06/mwun. JIBurarens norpednsier u3 cetd TOK | won =1004. CompoTuBieHne oOMOTKU
AKOpsi,  JO0ABOYHBIX  TOJIOCOB W TIOCIENOBATENbHOH  OOMOTKH BO30YXKIECHUS



ZR =R, +Ra + Ry =0,014330 - ConpoTuBieHNEe TapauIeNbHON  OOMOTKH BO30YXIeHUS Ru

=675 Om . CompoTuBiieHHE TapauieTbHOH  0OMOTKH BO30yxkmeHus Ru
Onpenenurs:
P1- notpebisiemyro U3 CETH MOLIHOCTb;
77H0.11

- HOMUHAJIBHBIA KOA(D(UIIMESHT TOJIE3HOTO JCHCTBUS JBUTATEIIS;

- HOMHUHAJIBHBIA KO3()(PHUIIMEHT MOIEe3HOTO ACHCTBUS ABUTATEIIS;
M - none3HpI Bpalaromii MOMEHT;
Iz - TOK AKOpS;
E —npotuBo-3/1C B 00MOTKE SIKOPS;
> P — cyMMapHbIe IOTEPU MOIIIHOCTHU B JBUTATEIIE;
P> - snekTpuyeckue noTepu MOILHOCTH;
Poos - moGaBOYHBIE IOTEPH MOIIHOCTH;
Py - morepu xonocroro xoxa

Pemenue

1. MomHoCTb, IoTpebisiemas apurareiaem us cetu: P =U,,, - 1., = 27 -100 =2700Bm
2. HomuHabHBIH KO3 GUITUEHT TIOJIE3HOTO ACUCTBUS IBUTATEIIS:
77”(”1 — PZHOM _ 2000 _ 0’74Bm

Pow 2000
_ _ 0,748
. 2700 "

3. [Toe3HbIi BpalIarOmIuii MOMEHT Ha BaTy JIBUTATEIIS

27T Nyoy
HOM _ E’j!! . 2! !! !!! _ )
=2.314.8000 ~ > 0H -
U 27
4. Tok mapanienbHOM OOMOTKU BO3OYKACHUS: | = nom = =44
Im = HOM = ——— —
R 6.75 a4

5. Tok, mpoTeKaromuii 4epe3 0OMOTKY IKOPs, 0OMOTKY JI00aBOYHBIX TIOJIOCOB,
1nocie10BaTebHy 0 06MoTKy Bo30yskaenus: | , = l,0,,— 1, =100 — 4 = 964
6. IIpotuBo-3/1C B 0OMOTKE SIKOpS
E=Uu,—1,(R, +Ro+R.) — AU, =27 — 96 - 0,01443 — 2 = 23,61B
rie AUy, = 2B - IoTepu HanpsOKEHHS B IEPEXOIHOM KOHTAKTE MIETOK Ha KOJUIEKTOPE
7. CymmapHble IOTE€pU MOIIHOCTH B JiBUTarene: P = P, —P,,,,= 2700 — 2000 = 700Bm
>P =Py —P3,,,= 2700 — 2000 = 700Bm
8. DIEKTPHYECKHUE TTOTEPU MOLIHOCTH B JIBUIATEINE
P,=Pys+Pon +Py +Pu +Pc=158+42+6,88+16,42+96,8=320,1Bm
rie: P =1%R - norepu MOLHOCTH B sKOpE,
P, =17R_ - morepu MOIIHOCTH B sKOpE,
2

Py, =1, Ry, - mnorepu MOIIHOCTH B T0OABOYHBIX MOJIOCAX,

A
2
P.=1,-R. - morepu MOImHOCTH B MOCIENOBATENLHON OOMOTKE BO30YkKIEHHMS,
Py =AUy ‘| 2 - OTEpU MOILHOCTH B NIEPEXOJHOM KOHTAKTE LIETOK Ha KOJUIEKTOPE;
Pu= Uuo ylw - mOTEpH MOIIHOCTH B Mapauie/bHOI 0OMOTKE BO30YKICHHSL.

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



9. JTo6aBOYHBIE TOTEPH MOIIHOCTH, BOSHUKAIOIINE B OOMOTKE SIKOPS
Poos :0,0l PZH()M:0,0].ZOOO:ZO Bm
10. IMorepu xomocroro xona: Py=Y P-(P>+Poos)=100 - (433+20)=247Bm

3AJIAHUS BHEAYJIUTOPHOM PABOTBI Ne 5

Bueaynuropnas pabora cocrapiiena B 30 BapuaHTax U €€ BBIIIOJIHEHUE O0yYarOIUMHUCS
paccuutano Ha 1,5 y4ueOHbIX yaca.

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

BbInosiHMI 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 0o0pa3oBaTeJbHBIX JOCTHKECHHU I
(MpaBUJIBLHBIX 0TBETOB) 0aJ11 (OTMeTKa) BepOaJIbHBIN aHAJIO0T
90 + 100 24 - 26 5 OTIIUYHO
80 + 89,9 21-23 4 XOPOIIIO
70+ 79,9 18 - 20 3 YIOBJIETBOPUTEIHHO
Mmenee 70 Mi}éee 2 HE YJOBJIETBOPUTEIILHO

3ananue Ne 5 Bapuant 1-15

CocTaBUTh CXeMy TeHeparopa IOCTOSIHHOTO TOKa C MapalijieJbHbIM BO30YXICHUEM,
paboTamoniero B peXUMe HOMHHAJIBHOM HArpy3kd M yKa3aTh HA3HAUYCHHE KaXJOro 3JIEMEHTa
cxembl. UM3BecTHbI: Pipy - HOMHUHAIbHAA MOIIHOCTB; Uwon - HOMHUHANbHOE HampspkeHue; Ra-
COINPOTHUBIIEHUE AKOPS; ls- TOK BO3OYKIAEHUS; Py~ MOTEPU XOJOCTOIO X012

Onpenenurs:

101 ~-HOMUHAJIBHBINA TOK HArpy3KH;

|+~ TOK sikOopsi reHepaTopa;

Ps- motepn MOITHOCTH B SIKOPE;

Ps- moTepu MomHOCTU B 0OMOTKE BO30YKIEHUS;

Py, - moTepy MOIITHOCTH B LIETOYHOM KOHTaKTe, npuHsiB AUy, = 2B najeHue HanpsokeHus Ha
MEKTPOrpadUTUPOBAHHBIX IIETKAX;

Poos - m06aBOYHBIE TTOTEPU MOIITHOCTH;

> P- cymMmmapHble OTEPU MOIIIHOCTH;

7 non= KOO(PPULIHUEHT MOJE3HOTO IEUCTBUS.
JlaHHbI€ 171 CBOETO BapuaHTa B3ATh U3 TAOIULBI 12



Tabmuua 21 - Mcxoaubie naHHbIE K 3a0aHui0 5 (BapuaHT 1-15)

Bapuant | Pupw, kBT Usom, B Rs, OMm Is,A Px,BT
1 9,5 230 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 5,41 400

3aganue Ne 5 papuanr 16 - 30

CocTaBUTh CXeMy JBUTATElN IMOCTOSIHHOIO TOKA CO CMEIIAHHBIM BO30YXIEHHEM, paOOTAIOLIEroO B
HOMHMHAQJIBHOM pPEXHMME M YyKa3aTb HA3HAUEHHUE KaKJOro 3JeMEHTa cXeMbl. M3BecTHBI: Pruon -
HOMMHAJIbHAsE MOILHOCTb Ha Baiy ABurareis; U won - HOMUHAIBHOE HAINPSKEHUE, TOJBEICHHOE K
JBUTATEIIIO; #uon- HOMUHAIBHBIA KO3 (ULUEHT IOJIE3HOIO AEUCTBUS; N uon - YACTOTA BpALICHUS
Bajia aBurarens; Rs - conporuBieHne oOMOTKH AKops; Ron - conpoTUBIEHNE OOMOTKH JOOABOYHBIX
MOJIIOCOB; R: - cOmMpoTHBIIEHHE MOCIENIOBATEIbHON /cepuecHor/ OOMOTKM BO30OyxaeHus; Ruy -
COIPOTHUBJICHHUE MTAPaUICTHHOH /IIYHTOBOM/ 0OMOTKH BO30YKICHHSL.

Onpenenurs:

M - Bpamaromuii MOMEHT Ha BaJly JBHUIaTEIs;

P10y - MOIITHOCTB, TOTPEOIIIEMYIO IBUTATENIEM U3 CETH;

liox - TOK, TOTpEOIsIEMBIil IBUTATETIEM U3 CETH;

l.. - TOK B mapasienbHOM 0OMOTKE BO30OYKACHUS;.

| »-TOK B OOMOTKE SIKOpA ;

> P — cyMMapHbI€ TIOTEPU MOIITHOCTHU B JIBHTATEIIE;

Ps - anekTpruyeckre noTepu MOIHOCTH B OOMOTKE SIKOPS;

Pon- anexTpuueckre noTepyu MOIHOCTH B 0OMOTKE JIOTIOJHUTEbHBIX MTOJIFOCOB;

Pc - snekrpuyeckue noTepu MOIIHOCTH B IIOCIIEA0BATEIbHON 0OMOTKE BO30YKIEHHUS;

P~ 3nexTpuueckue noTepyu MOIIHOCTH B NapajliIeIbHOH 0OMOTKE BO30YKICHUS;

Py, - anekTpruyeckre noTepu MOIHOCTH B IEPEXOIHOM KOHTAKTE IIETOK KOJUIEKTOpa, MPUHSB
AUy = 2B,

Poos - m0GaBOYHBIE IOTEPH MOIIHOCTH;

Py - motepu X010€TOr0 X0Aa, COCTOAILINE U3 OTEPD B CTAIM U MEXaHUYECKHUX MOTEPb.
JlanHbIe JUIA CBOETO BapHaHTa B34Th n3 TaOINLBI 13



Tabnuua 22 - Mcxoaupie naHHbIe K 3a1anuio 5 (Bapuant 16-30)

Bapuant | Pauom, kBT | Usnom, | Muom,% N om R, OM Ran ,OM Re,OM R, Om
B 00/MuH,
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 annmapatypsl ynpasBjieHUs! U 3aIUThI

Orta 3agauda otHocutcs k TeMe "OCHOBBI DJIEKTPOITPUBOJA". [lns ux peuieHust Haa0
YCBOUTDH HE TOJBKO YCTPOMCTBO M MPHUHIUI ACHCTBUS JEKTPUIECKUX MAIIIMH TOCTOSIHHOTO TOKA, HO
U 3HaTb (OPMYJIbI, BBIPAXKAIOIIUE B3AUMOCBSI3b MEXKIY AJIEKTPUUYECKUMH  BEJIMYMHAMU,
XapaKTEePU3YIOIIUMH JaHHBIA TUI MEKTPUYECKON MAIITUHBI.

JlanHast paboTa JaeT BO3MOKHOCTb IIPOBEPHUTH

3HAHUA:

- KpUTEPHUEB BBIOOPA IEKTPUUECKUX allapaToB;

- IpaBujIa 0€30M1aCHOM 3KCIUTyaTalluH 3JEKTPUIECKUX

aInmapaToB yMEHUS:

- OIIPEACIIATh PACUETHBIM ITyTEM OCHOBHBIE ITAPAMETPBI AIEKTPUUECKUX AIIIAPATOB.
- paboTaTh C HOPMAaTUBHBIMU JIOKYMEHTAMH U CIIPAaBOYHOM JINTEPATY PO

KPATKHE CBEJJEHUA 110 TEME

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

Br100p m1aBKHX BCTABOK NpeAOXpaHUTEIeH

HomuHanpHbId TOK TIJIABKOM BCTAaBKH NPEAOXPAHUTENS OMNPEICTAECTCS 110 BEIUYUHE
JUTATEIBHOTO pacueTHOro Toka (1p). lu sem. >p,



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

rze |n — nukoBbIf (MakCUMaIbHbIA KPaTKOBPEMEHHBIN) TOK;

0. — KO3 UIIMEHT KPaTKOBPEMEHHOU TETUIOBOM MEPETpy3KH; a, =2,5 — s JIETKUX ITyCKOB
C JUIMTEJIBHOCTBIO MyCKa 70 5 C, a TaK)Ke MPHU PEIKUX MyCKax (HacOChl, BEHTUJISITOPBI, CTAHKHU U T.
1.) ¥ TP 3aIIUTe MarucTpain; =2 — I TSDKEJIBIX YCIOBUH ITyCKa, a TaK)Ke MpU JacThIX (Oonee
15 pa3 B yac) myckax (KpaHbl, QpoOwWIKH, HMeHTpUudyru u T. 1m.); a=1,6 — I OTBETCTBEHHBIX
AJIEKTPONPUEMHHKOB.

IIpn BbIOOpE mNpenOXpaHUTENS I OJAMHOYHOIO JJIEKTPONpHUEMHHMKA B KadecTBe |p,
NPUHUMAETCS €r0 HOMUHAJIBHBIA TOK Ix, @ B KauecTBe | » — ITyCKOBOM TOK lnycx.

JUii NWHWNA, TOUTAKOMUAX TPYNIY 3JIEKTPONPUEMHUKOB, MAaKCHUMAJIbHBIA ITMKOBBIM TOK
OIpeAesAeTCs:

' '

I n= I nyck +1 P

rae | nyec — MyCKOBOH TOK 3IMEKTPONPHEMHHKA HIIM TPYIIB OJHOMMEHHO BKIIOYAEMBIX
JIEKTPOIPUEMHUKOB, MPU MIyCKE KOTOPBIX KPATKOBPEMEHHBIA TOK JIMHHUM JIOCTUTAaeT HAaUOOJbIIEH
BEJIMYUHBL;

|' ) — JUTHTETbHBI PAaCUETHEIA TOK, ONpeAeseMblii 6e3 yueTa pabouero Toka MmyCKaeMbIX
ANEKTPONPUEMHHKOB.

IIpy oTCyTCTBHMM JaHHBIX O KOJIMYECTBE OJAHOBPEMEHHO IYCKAEMbIX 3JIEKTPONPUEMHHUKOB

MMMKOBBIN TOK JUHUU MOXKET OBIThH OIIPCACIICH IO @OpMyne:
| »=1 nmax+ (I p'KuiHn)

1€ | n.max —HAUOOJBIINI ITyCKOBOW TOK AJIEKTPOIPHEMHHKA TPYIIITBL;

| )—pacdeTHbIil 10 HarpeBy TOK I'PYMIIbI AIEKTPONPUEMHUKOB;

Iin — HOMHWHAJIBHBIA TOK JIEKTPOIPUEMHUKA C HAUOOJBIIMM ITYCKOBBIM TOKOM;

Ku —K03()(DUIIMEHT UCIIOIb30BaHUS IIEKTPOIIPHUEMHUKA C HAHOOBIINM

ITyCKOBBIM TOKOM.

HoMuHanpHbI TOK IUIABKOW BCTaBKM INPEIOXPAHUTENSA, 3AIMMINAIOIIETO OTBETBICHUE K
CBapOYHOMY amnmnapary, BbIOUpaeTCsl U3 COOTHOLIEHUS:

In. scm Z 1,2iyc . y

r1e lne — HOMHUHAIBHBIN TOK CBApPOYHOIO amiiapara Mpy MaclOPTHON MPOJOIDKUTEIHHOCTH
BKitoueHus (11B).

IIpyn OTCYTCTBHMM 3aIIMTHBIX XapaKTEPUCTUK KaXAbIA NMPEIOXPAHUTENb HA CXEME CETH IO
Mepe npubnukenus Kk UII nomkeH nMeTb HOMUHANIbHBIA TOK IUIABKOM BCTaBKM HE MEHEE YEM Ha
CTYNEHb BBILIE, YEM MPEIbLIYLIUN.

Ipumep 10 Paccuntarh TOKM 3JIEKTPONPHUEMHHUKOB M BBIOPATh TUIABKUE MPEIOXPAHUTEIH B
pacnpeneauTeabHOM Mmikady, cxeMa KOTOpBIX NpuBeaeHa Ha puc. 31.. M3BecTHbI HOMUHAJIbHAS
MOIIIHOCTh KaXIOT0 dJeKTporpuémMuunka: P1 = 19,6 kBt; P2 = 17,3 kBr; P3 = 3,2 kBr, ko3 durueHt
MOIIIHOCTH KaxJ10ro norpedutens: cos p1= 0,7; cos p2 = 0,6; cos ¢3= 0,6 u ko3 duimeHT cnpoca
Ke 20,8

Pucynok 31 - Cxema pacnpeenuTenbHol ceTh

QO ]
FU1 Fu2

P| PJ P}



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

3



bL

19,6 -10

9,6
-10

=4,25A ;



b2

17,3-10

=44,0A;

| 51 =E +1 ,=0,8 - 4,25 =3,4A

| o =E ;1 :,=0,8-44,02 =352A
17,3-10



=44,0A;

| o2 =E &l 2=
0,8 44,02 =
35,2A

=44,0A;

B3 _ 3210

| 82 :E
il 1=
0,8 -

44,02

35,2A

| 82 :E
il 1=
0,8 -

44,02

35,2A

=8,13A; |, =E«1::=0,8-8,13=6,5A
3,2-10



=8,13A;



i7=0,8-8,13=65A =EI i:=08-  3=08-

8,13 = 8,13 =
I 55 6,5A 6,5A
=E 1 :=0,8-
8,13 =
R 6,5A

2. JIns MamyH MOCTOSTHHOTO TOKa KPaTHOCTh ITyCKOBOTO TOKA COCTABIISIET 3. a s
ACHHXPOHHOTO JBHTaTeNs 6-7 ONpenenum myCKOBOU TOK lnycx.

i =E -l,=3425=1275A

16fié1 |

m

i|one2 = Pc Iil =3 4,25 = 12,75A
=E - 1i,=344=132,0A

- 1;3=3-813=24,39A

|one3

3. HpI/I OTCYTCTBHUU AAHHBIX O KOJIMYCCTBC OAHOBPCMCHHO ITYCKACMBIX
QJICKTPOIIPUCMHUKOB IMMKOBBIM TOK JINHUH MOKET OBIThH OIIPCIACJICH I10 q)OpMyJICZ

I n2-3 — I'nyCK + va
| n23=132,0 + 6,5=138,5A
| 2= i mmaxt 31, =132,0 +(3,4+6,5)=141,9A

4. HoMuHAJILHBIN TOK IUIaBKOM BCTaBKH MNPpCAOXPAHUTEIIA ONIPCACTIACTCS 110 BEJIMIUHC

JUTUTENIbHOTO pacueTHoro Toka (lp).
IH. ecm. Z I

pi
Y TI0 YCJIOBHIO TIEPETPY30K MUKOBBIMU TOKaMU ( a=2,5 — JIJIs1 JIETKUX ITYCKOB)
Lsem=>1 /0,
5. [Ipu BBIOOpE TPEIOXPAHATENS Jisl OTMHOMHOTO Z—)J‘IeKTpOHpI/IeMHI/IKa B KauecTBe lp,
MPUHAMAETCSI €F0 HOMHHAJIBHBIN TOK 11, @ B Ka4ecTBE | — MyCKOBOM TOK Inyex. [10 [7] Ta011.2.24
c.81 BpIOMpaem npeaoxXpaHuTenn

FUL: 1, .= ligner :Téﬁél _12,75 _ ul

= ™ 1275 >
R 2,5 A
B

bl
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nu

p
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H
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H

== &2 B



- 5’1A ; ecm =64
BeIOMpaem HITH
—-15 npul
FU2: 1, = 123 =lis
L— = lios

i
.af0.2

© w kI

o1 ol

ZOQEEEZOW’USQE

- =5 T 2 O o

1385 _ oo

; BbIOMpaem
HITH60M —

60 mpu |
2,5
141,9



e ~60 4
U L L =56,8A;
Y 2,5 BBIOMpa
i”‘)' i”e em I[TH2 — 100 mpu
= I




sem=80 A = 56,8A ; gcm:ﬁJ@HrpB.CM I[TH2 - 100 npu [

04 80
25 c
56,8 .om=
A; 80  BwOupaem ITH2 — 100 npu |
A

Br10op pacuenuresieii aBTOMAaTHYECKUX BBIKJIIOYATE e

HomuHanbsHbIE TOKU pacuenHTeneﬁ BBI6I/IpaIOT o JIMTCIbHOMY PACUCTHOMY TOKY JIMHWH:

L, =1,

Tok cpabarbiBaHUs (OTCEUKH) FIEKTPOMArHUTHOIO MM KOMOMHHUPOBAHHOTO PACLEIUTEINS
(Iep.>)poBepsieTcst IO MUKOBOMY TOKY JTUHHU | :

Icp.3 > KH IKpi



rae Ki—xo3dduurenT HaiexKHOCTH OTCTPOMKH OTCEYKH OT MMMKOBOTO TOKA, yUNUTHIBAIOIIUI:
HaJMYME€ alepHOJUYECKOM COCTABISIOLIEH B IHKOBOM TOKE; BO3MOJXKHBIM pa3Opoc Toka
cpabaThIBaHUsI OTCEYKM OTHOCHTEIBHO YCTAaBKM; HEKOTOpBIM 3amac mo TOKy. 3HaueHus Ki
IIPUHUMAIOTCS B 3aBUCUMOCTH OT THIIA aBToMara. I[pu OTCyTCTBUM TaKMX JaHHBIX MOXHO IPUHSATH:
K.=1,25...1,5.

CenexkTuBHOCTh  cpalaThlBaHUSl  IOCIEAOBATEIBHO  BKJIIOYEHHBIX aBTOMATHYECKHX
BBIKJIIOUATeNlell oOecrneunBaeTcd B TeX CIydasX, KOIJlda MX 3alllUTHBIE XapaKTEPUCTUKU HE
nepecekarorcs. [Ipyn OTCyTCTBUM 3alIUTHBIX XAPAKTEPUCTUK KAXKIBIM aBTOMAT Ha CXEME CETH IIO
Mepe npubamxeHus Kk WII nomxeH MMeTh HOMMHAIBHBIM TOK paclENUTeNs HE MEHEEe 4YeM Ha
CTYIEHb BBILIE, YEM MPEIbLTYLIUN.

Ilpumep 11 PaccuutaTh TOKHM 3JEKTPOIPUEMHUKOB U BBIOpPATh aBTOMATHYECKUE
BBIKJIIOYATENN B pactpenenutenbHoM mkadpy cepuu [IP8501 (puc. 32). M3BecTH HOMUHAJIbHAS
MOIIIHOCTh Ka)XJI0ro dJeKTponpuéMHuka: P1 = 16,1 kBt; P2 = 14,3 xBt; P3 = 7,3 xBrt, koadpduunent
MOIIIHOCTH KaxkJ10ro motpedutens: cos p1= 0,8; cos p2=0,8; cos p3= 0,6 u koaddunuent cnpoca Ke=0,85

QF

QF1  |QR

h\ 3\ Pucynok 32 - Cxema pacnpeenuTenbHOl CeTH

Pemienue.
1 OmnpenenseM HOMUHAIbHBIE U IJTUTEIbHBIE PACUETHBIEC TOKH



w. _ 16110 =3064; I, =K.l,=08-306=2454

T

ml = _ 16,110



=30,64 ;

m2 =

I pl :Kcl Hl=
0,8-30,6 =
24,54

=30,64 ;

P2, _ 14,3-10

=27,24 ;
14,3-10

| 2 =K.l ,;=0,8-27,2=2184



= 2712/4 1 | p2 :Kcl 2= I p2

08-272=  =K.|

21,8A H2— 0,8
27,2

= 27,24 ; _
21,84
2
K|
n2=— 0,8
27,2
T 21,84
. "= T30 _ygs4 1, =K1 ,=08-185=1484

7,3-10



= 18,54,

p3

=K.

n3=— 0,8
18,5 =
14,84

18,5

W —

r:I;.Iq



ww=0,8-18,5=14,84 =K.I| = 0,8 = 0,8

.185=  .185=

s 14.84 14.84
:Kc'l n3— 0,8
18,5 =

— 14,84

2 JInuTenbHBIA PAaCcYETHBIM TOK MaruCTPAIbHON TUHUH 2-4 ¥ BCEW CHCTEMBI
l;=1,+1 =218+14,8=36,6A
I, =1, + '=245+36,6=611A
3 OmpenenuMm MyCKOBOW WJIM MaKCUMAaJbHBIH KPATKOBPEMEHHBIN TOK Inyex. JI7s MammmH
MOCTOSTHHOTO TOKA KPAaTHOCTH ITyCKOBOTO TOKa cocTaBiseT 3. a st AJl 6-7
iges = E, - 1 =3-30,6 =91,8A
-1;;=3-30,6 =91,8A
fonez = Ey - 1 52 =3- 27,2 =81,6A



=E, - 15 =3185=555A
- 153 =3-18,5 = 55,5A

I'l'éﬁéS



4 TlyckoBoil Tok Maructpaieit 2- 3 u 1-3 onpexensercs: U3 yciaoBui mycka
lira=1li2+ 15 =816+14,8 =96,4A
lis =1, +1 =918+36,6=128.4A
5 BriOupaeM aBTOMaTHYECKHUE BRIKITIOUATETH U3 YCIOBUSA lia > | up i lup > ')
ABtomat QF — lup. > 61.1A BeIOUpaem mo [7]. C. 82. tabm 2.25 A 3134 — 100 ¢ lup= 63A.

YcraHoBKa Ha TOK MTHOBEHHOro cpabarsiBaHusi — lep. on. =150...1000A. VYcranaBnuBaem
HEBO3MOXXHOCTbH CpabaThIBaHUSI aBTOMATHIECKOTO BBIKITFOUATEISI TIPU Ty CKE

lps>1,25lip 1p»>1,25128.4=160.5 A 150...1000A > 160.5 A

ABtomat QF1 — lup. > 24,5A BeiOupaem mo [7] A 3114 — 100 ¢ lup=31,5A. YcranoBka Ha
TOK MTHOBEHHOTo cpabarbiBaHus — lep. on. =150...1000A. VYcraHaBiaumBaeM HEBO3MOKHOCTh
cpabaTbIBaHMs aBTOMAaTHYECKOTO BBIKIIOYATENSI PH ITyCKE

lepo>1,25 lip lp»>1,2591.8=114.8 A 150A>114.8 A

ABtomat QF2 — lup. > 36.6 A BeiOupaem no JI1 A 3114 — 100 c lup=40A. YcranoBka Ha
TOK MIHOBEHHOro cpabOarbiBaHus — lep. on. =150...1000A. VYcraHaBiauBaeM HEBO3MOKHOCTh
cpabaTbIBaHMs aBTOMATHYECKOTO BBIKIIOYATENSI IPH ITyCKE

lepo>1,25 lip lpr>1,2596.4=120.5 A 150A>120.5 A
3AJTAHUS BHEAYJIUTOPHOM PABOTBI e 6

Bueaynuropnas paborta cocraBieHa B 30 BapuaHTaX U €€ BBINOJHEHHE OOYYaOIIUMUCS
paccuutano Ha 1,5 y4ueOHbIX yaca.

Tabnuua 23- Kputepuu olleHUBaHMs BHEAYAUTOPHON paboThl No 6

OuenuBaeMblii mapameTp Makenmanueri
0aJn

Borueptun cxemy [uis pelieHus 3a1auu 2

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

BEJTUYHH

VYkazaHa Lenb KaKJI0T0 3Tana peleHus 3aJaHus 5

OmnpeneneHbl HOMUHATBHBIE U JUIUTEIbHBIE PACUETHBIE TOKU 10

Onpenenensl JJIUTENbHBINA PACUETHBIA TOK MaruCTPaJbHOM JINHUM U BCEN 2

CUCTEMBI

OmnpeneneHsl MyCKOBOW MIIM MaKCHMAaJIbHBIN KPAaTKOBPEMEHHBIN TOK KaXKI0T0 5

AIIEKTPONPUEMHHUKA

PaccunrtaH nmyckoBO# TOK Marucrpanei 2

Br16op anmapaToB 3aniuTh 5

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
Paccuutarh TOKM SJIEKTPONPUEMHUKOB U BbIOpaTh IUJIaBKUE MPEJOXPAHUTEIU B

pacupeenuTeNsHOM IKady, cxeMa KOTOPBIX MpuBeaeHa Ha puc. 33. Mcxoanblie qaHHBIC B Ta0IHIIE
15

FU

o 0 @) @) l
FU1 FU2 FU3 FU4 Pucynok 33 - Cxema
pacrpenenuTeIbHON CETH
P P, P3 | Ps Ps

Tabnuma 24 - Vicxonasle TaHHBIE K 3a1aHUIO 6

Ne (P1, |P2, Ps, Pa, Ps, Ps, cos 1 |cosp2  |cosp3 |cosps |cosps |cospe  |Ke

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

1 1961173 (3,7 |43 (11,0 |93 |07 0,6 06 |06 |08 |08 0,8
2 (181|140 |73 |25 |16,0 (21,0 |08 0,7 0,7 |06 0,8 0,7 0,8
3 |13,0(193 92 43 |78 |59 |06 0,8 0,7 (0,8 0,8 0,7 0,85
4 |73 |142 |70 |21 |23,2 |45 |0,7 0,8 08 (0,8 0,7 |09 0,85
5 192 |73 1,1 |0,75 (145 (28,0 |0,8 0,6 06 |06 |08 |07 0,85
6 (40 |135 (7,2 |30 |98 19,3 |0,7 0,7 06 |06 |08 |08 0,8
7 |17,519,2 30 |22 |73 |84 |06 0,6 0,7 |06 0,8 0,7 0,8
8 135 |71 53 |23 |61 |195 |08 0,7 08 |0,7 |06 |06 0,8
9 184 |13 75 |40 (146 (34 |07 0,6 08 |08 |06 0,7 0,8
10 |11,6 {253 (36 |0,75 |93 |22 |08 0,7 0,7 (0,8 |06 |06 0,85
11 10,3 |16, (74 (3,1 |49 |95 |07 0,7 08 |06 |06 |08 0,85
12 (17,1 16,3 0,75 10,75 |5,7 (20,4 |0,8 0,6 06 |06 0,7 |07 0,85
13 |4,0 |9,3 28 |17 (17,1 |14,0 |0,7 0,8 06 (0,7 0,8 |06 0,8
14 (12,8 |7,3 41 108 (193 |65 |08 0,6 06 |06 |08 |08 0,8
15 |145 (145 (100 (41 |75 |28 |07 0,8 08 (0,8 0,7 10,8 0,8

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



‘Cfl QF2 QF3 QF4

\ & k\ Pucynok 34 - Cxema pacnpenesinTenbHON
CCTHU

= P, m Ps O Ps O

4

Tabmuma 25 - UcxonHsle aHHBIE K 3aJaHUIO0 6

Ne (Pq, P2 Ps, |Ps, |Ps, Ps, |Cosp1i |Cosp2|Cosp3 |Cosps |Cosps |Cosps|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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