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BBenenue

3amgada - »TO MpobseMa, perraemMas ¢ IOMOIIIBIO JIOTHUYECKUX YMO3aKITFOUEHUH,
MAaTEMaTHYECKUX JIEMCTBUM HA OCHOBE 3aKOHOB M METOJIOB JJICKTPOTEXHUKHU. Pemenne
3a/1a4 OTHOCHUTCS K TMPAKTUYECKUM METOoJIaM OOY4YeHMsS M, ONMUPasCh Ha aKTHUBHYIO
MBICITUTEIBHYIO  JIEATEIbHOCTh  OOYYarollerocsi, BBITIOJHSAET 00pa30BaTeNIbHYIO,
BOCIIUTATEIIbHYI0 W pa3BUBAIOMYI0 (GYHKIUH. DOU3HYSCKHH CMBICT Pa3IdYHbIX
OTIpEJIIICHNH, MPAaBUJI, 3aKOHOB CTAHOBUTCS MOHSATHBIM O0YYarOIIUMCSI JIUIITH TTOCIIe
MHOTOKPAaTHOTO NPHUMEHEHUS UX K KOHKPETHBIM YaCTHBIM IpHUMEpaM — 3aJayam.
BocnuraTenpHas QyHKOMS 3amad  3akiodaeTcss B ()OPMHUPOBAHUU HAYYHOTO
MHUPOBO33pEHUS  00yYarOIUXCsl. Pemienne 3amad  BOCHMTBIBAET TpyJoJro0ue,
CaMOCTOSTEIBHOCTh B CYXKJICHHUSX, UHTEPEC K YUYEHHIO, YIOPCTBO B JIOCTHUKCHUU
MOCTaBJIEHHOU 1enu. [Ipu pemennn 3a1a4 pa3BUBAOTCS JOTHUYECKOE U TBOPUYECKOE
MBIIIJICHUE.

OO01as cTpyKTypa AeATEIbHOCTH 110 PEIICHUIO 33Ja4H:

aHanus || nouck Ll elenme L TPOBepKa nccnefoBaHue
YCNOBMA peLueHKUA P pesynbTata || peLieHus

Pemienne 3amaun HaunHaeTcs ¢ aHaiau3a yciaoBus. OO0ydaronuiics JOKEH HE TOJIBKO
3allOMHUTh YCJIOBUE, HO MU OCO3HATh €ro, YBUJIEB (PU3WUECKOE SIBJICHHE, O KOTOPOM
ropoputcsi B 3amade. Ha stame mowmcka pernieHuss oOydYaromIMiCs BCTIOMHHACT 3aKOHBI,
OTpeIeNICHHs], ONTUCHIBAIOIIUE pacCMaTpUBaEMOeE B 3a/1aue (PU3UUYECKOE SIBICHUE, CTPOUT €T0
MaTeMaTU4YECKYI0 MOJIEIIb.

OCHOBHBIM METOJIOM TOMCKA PEIICHUS 3a/1aud SBJISIETCS aHAJTUTUKO-CUHTETUYECKUM
Croco0. AHAIMTHUYECKUE PACCYXICHUS HAMPABJICHBI OT MCKOMBIX 3aJlaud K €€ JIaHHBIM.
AHanu3 TpeOyeT pazjiesieHus 11eq0ro Ha yacTu. [Ipu cuHTe3e IBUTatoTCs B paCCYKJICHUIX OT
JTAaHHBIX 3a7a4M K UCKOMBIM. CHHTE3 00BEIUHAET OTACIbHEIC JIEMEHTHI B I1EJIOE.

Ha »srame pemeHuss mnpous3BOAATCS TIpeoOpa3oBaHUsS — 3alMCAHHBIX  (OPMYII,
OCYILIECTBJISIETCS HAMEUEHHBIM IJIaH pEIIeHUs. 371eCh MPOSIBIAECTCS MaTeMaThdecKas
MOATOTOBKA 00YyYaIOIINXCSI.

IIpoBepka pe3yibTaTa 3aKJIIOYAETCS B OINPEACICHUH JOCTOBEPHOCTH YHUCIOBOIO
3HAYEHMS UICKOMOM BEJIMYMHBI WK €€ pa3MEPHOCTH MPU OTCYTCTBUM YUCIIOBBIX TaHHBIX.

HccnenoBanne pemieHus SBASETCS OYCHb BaXKHBIM JTArloM, HUMEIOIIMM OOJIBIIHE
JTUJAKTUYECKUE BO3MOXKHOCTH, ITO3BOJISSIONIMM TJIyOXKe MpoaHaIU3UpoBaTh (HU3UYECKOE
spieHue. Hukakyto 3a1auy HeNNb3s UCUepIiaTh 10 KOHIIA, ITOCKOJIBKY BCerJa OCTa&TCs YTO-TO,
HaJl YeM MOKHO MOPa3MBIIUIAThH, HAUTH APYroe pelieHue 3a1auu.



1. 3agayu, ux 3HAYEHHE U MECTO B Y4eOHOM Mpolecce.

3aodaueil HA3pIBAIOT ONPEIEICHHYIO MPOOIeMy, KOTOpas B OOLIEM Cllydae peraeTrcs C
MIOMOIIBIO JIOTHYECKUX YMO3aKIIIOUEHUH, MaTeMAaTUYECKUX JCUCTBUN M SKCIIEPUMEHTA Ha
OCHOBE 3aKOHOB 3JIEKTPOTEXHUKH.

B memoouueckoii numepamype noo 3adauamu 0ObIYHO NOHUMAIOM YEAeco0OPaA3HO
nooobpanHvie YNPAdNCHEHUs, OCHOBHOE HA3HAYEHUe KOMOPbIX 3aKIoYaemcs 6 usydeHuu
Quauueckux AGNeHUl, QOPMUPOBAHUU HNOHAMUL, PA3ZGUMUU  JIO2UYECKO20 MblULIeHUs.
CMYOEeHMO8 U NPUBUBAHUU UM YMEHUL NPUMEHAMb C80U 3HAHUS HA NPAKMUKE.

Pemenue 3amau sBiS€TCS HEOTHEMIJIEMOW COCTABHOWM YacThlO Y4eOHOTro Mpoiiecca
NOTOMY, YTO MO3BOJIAET (OPMHUPOBATH U oOOoramaTh (PU3NYECKHUE MOHATHS, Pa3BUBAET
MBIIIUICHHE OOYYaromuXcs, WX HABBIKM MPUMEHEHHUS 3HAHUN Ha mpakTuke. B mporecce
penieHus 3aaa4 GOPMUPYIOTCS TPYAOT00HE, TH0003HATEIIFHOCTh YMa, CAMOCTOSATEIIBHOCTD
B CY>KJICHUSIX, BOCIIUTBIBAECTCSA UHTEPEC K yuede, 3aKajsieTcsl BOJI U XapaKTep, pa3BUBAETCS
yMEHUE aHAIM3UPOBATh SIBICHUS, 00001IaTh CBEACHUS O HUX M TOMY mnojoOHoe. Pemienue
3aa4 SIBJISETCS CIOCOOOM TMPOBEPKM W CUCTEMATH3AallMM 3HAHWMA, TaeT BO3MOXHOCTH
paloHaIbHO MPOBOAUTH MOBTOPEHHE, PACIIUPITh U YIAyOIsTh 3HAHHS, CIIOCOOCTBYET
(opMUPOBAHNIO MUPOBO33PEHHUS, 3HAKOMUT C TOCTHXKEHUSIMU HAYKH, TEXHUKH T.II.

Bce 310 mo3BosIIET TOBOPUTD O PEIICHUH 33]a4 Kak MeTojie 00yueHus. CUnuTaror,
4TO 0€3 pelIeHus 3a/1a4 Kypc 3JEKTPOTEXHUKH HE MOXKET OBITh YCBOEH.

3aoauu ucnoav3yrwmcsa ona:

CO37aHus TPOOJIEMHBIX CUTYalHi; COOOIEHUS

HOBBIX 3HAHUI; POPMUPOBAHUS TPAKTUUECKUX

YMEHUU U HaBBIKOB;

IPOBEPKH ITyOMHBI U MPOYHOCTH YCBOCHUS 3HAHUI; TIOBTOPEHUS U 3aKPEIUICHUS
MaTepuana;

Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs u ap.

Pemenne 3amau sBiseTCS COCTAaBHOM YACTBIO TOYTHM KaXAOro ypoka. Ha
KOMOMHHUPOBAHHBIX YPOKaX UX MCMOJIB3YIOT JIBAXKIBL: MPU OMpoce OOydarouuxcs U Mmpu
3aKpEIJICHUH BBIyYEHHOIO MaTepHaa.

Jli1st opranu3anuy NOBTOPEHUS TOAOHUPAIOT KOMOMHUPOBAHHBIE 3a/1a4u. 3a/1a4u
ABJISIFOTCS () (PEKTUBHBIM CPEICTBOM KOHTPOJIS 3HAHUI 00yYarOIIHUXCS.

2. Kanaccudukanus 3agay.

3aauu OTVIMYAIOTCS OJHA OT APYrod MHOTMMH IPHU3HAKAMM: IO COAEPIKAHUIO, IO
crocoOy 3aJaHus, TUJAKTHYEeCKON 11enbio U np. Knaccudukanus 3aa4 mo onpeieaeHHbIM
pU3HAKAM MO3BOJIAET PAMOHAIBHO OCYLIECTBIATH UX MOA00DP U pa3paboTaTh METOIUKY
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ux pemenus. CyliecTBYIOT pa3Hble Kiaccudukanuu 3aaad. Hiwke npuBeeHa oaHa u3
BO3MOXHBIX KJIacCU(UKAIUH.

Knaccupukanus 3agau.

1o cooepycanuio:

- KOHKPETHBIE,

- a0CTpaKTHBIE,

- C MEXIIPEIMETHBIM COJIEPKAHUEM,

- TEXHUYECKUE,

- U3 OIPE/ICNIEHHBIX Pa3JIEJIOB Kypca 3JIEKTPOTEXHUKH.

C ouoaxkmuueckoil uenivio:

- TPEHUPOBOYHBIE,

- TBOPYECKHUE,

- KCCJIEI0BATENBCKHUE;

- KOHTPOJIbHBIE.

Ilo cnocobam npeocmasnenusn ycaoeuii:

- TEKCTOBBIE,

- rpaduueckue,

- DKCIIEPUMEHTAJILHBIE,

- 3ajaun-puUCyHKH (min poTtorpadun),

- B 9JIGKTPOHHOM BH/IE.

Ilo cmenenu cnosxcnocmu:

- IPOCTHIE,

- CPEHEM CIIOKHOCTH,

- CKJIaJIHBIE,

- TIOBBIIIIEHHON CI0KHOCTH,

Ilo mpebosanuam:

- Ha HaXO0XJICHNUE HEU3BECTHOTO,

- Ha JI0Ka3aTeIbCTBO,

- Ha KOHCTPYHUPOBAHMUE,

Ilo cnocobam pewenusn:

- DKCIIEPUMEHTAJIbHBIE,

- BBIYUCIIUTEIbHBIE;

- rpaduueckue.

PaccmoTrpennyro kinaccudukanuio 3amad  HeNlb3s CUYUTATh JIOCTATOYHO TIOJHOM,
MOCKOJIbKY OJIHAa M Ta € 3a7a4ya MOKET ObITh OTHECEHa K pa3HbIM TpyIIaM, OJHAKO OHa
JOBOJIbHO yJnoOHas B mpuMeHeHuU. B 3Ty kinaccudukanuio HE BOUUIM TakKke
KauecmeeHHbvle 3a0ayll.

3. MeToabl, cI0CO0BI ¥ MMPHEMbI PellIeHUs 3a1aY.
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B 3aBUCHMMOCTH OT TOr0, Kakue JOTHYECKUE ONepalluyd MPUMEHSIOTCS MPU PEIIeHUN
3a/1a4, pa3IMyarOT METOJbl PEUICHUS - AHAIUTUYECKUN, CUHTETUYECKUN, M aHAIMTHKO-
CUHTETUYECKHUU.

AHanuTUYEeCKUN METOJ| 3aKIIYaeTCs B PAaCWICHEHHWU 3aJaud Ha HECKOJBKO Ooiee
MpPOCTHIX 3ajay. PelieHne HaYMHAIOT C KMCKOMOW BEIWYMHBL. B pe3ynbrate aHanmusa
OTBICKMBAIOT 3aKOHOMEPHOCTb, KOTOpas CBS3bIBAET HMCKOMYIO BEIMYHMHY C 3aJaHHBIMH.
Ecnu B 3aKOHOMEPHOCTh BXOJAT KPOME UCKOMOM BEJIMUYMHBI APYTHE HEU3BECTHBIE, TO UITYT
JIPYTUe 3aKOHOMEPHOCTH, YTO CBS3BIBAIOT UX C U3BECTHBIMU B YCJIOBHMM 3aJ1a4yu. PacueTHas
dbopmMya nojayyaercs Kak CHHTE3 OTACJIbHBIX 3aKOHOMEPHOCTEH.

IIpn cHHTETHYECKOM METOJE MOCIEAOBATEIBHO BBIABIISIIOT CBSI3M BEIMYMH, KaKHUE
JaHbl B YCJIOBUH, C JIPyTMMHU JI0 T€X IOp, NOKAa B YpaBHEHUE HE BOMAET TOJIBKO OJHA
MCKOMasl Hen3BeCTHas BeauuuHa. Clie0BaTeNIbHO, B OTIMYHME OT AHAIUTUYECKOIO METOAA,
I7Ie HAUMHAIOT C MCKOMOW BEJIMYMHBI, B CHHTETHUYECKOM METOJI€ HAYMHAIOT C BEJIWYMH,
3a/IaHHBIX B YCIIOBUU 3aJa4H.

B 4ducToM BHE aHAIMTUYECKUA M CUHTETHUYECKUH, KaK OTAENbHbIE, METOJIbI MOYTU
He npuMeHstoTcs. [Ipu peleHnn 3a1a4 UCIoNb3yIOT, KaK MIPaBUiIo, U aHAJIU3 U CUHTE3, TO
€CTh IPUMEHSIOT AHATUTUKO-CUHTETUYECKUI METO/I.

B 3aBUCHMOCTH OT MaTEMaTHYECKOTO amnmapara, IpUMMEHSIeMOro Mpu pa3Bsi3bIBAHUU
3aJa4, BBIJICISIIOT TaKWe CIOCOOBI PEUICHMs] BBIUMCIUTENIBHBIX 3a/ad: apu(pMEeTHUECKUH,
anredpandecKuii, reoMeTpUIECKUH.

[Ipu apudpmeTnueckoM criocode 3agady pemaroT M0 BONPOCaM, TO €CTh MPUMEHSIOT
MaTeMaTHUYeCKue NEHCTBUS WM TOXKJIECTBEHHBIC TPEBpAIllEHUs HaJ BEIMYMHAMHU O€3
COCTAaBJICHUS YPABHECHUM.

Anrebpanyeckuil cnoco0 OCHOBBIBAETCSI HA UCIIOJIb30BaHUU (HOPMYII IS
COCTABJICHMSI YPABHEHUM, U3 KOTOPBIX ONPEAEISIETCSI UICKOMAasl BEJIMYMHA.

Bmecto reomerpuueckoro crnocoda ymnoTpeOssioT TEPMUH T€OMETPUUECKUN TPUEM.
OH 3akimoyaercs B NPUMEHEHMHM TIPU  pEHIeHUH 3aJad  TEOMETPUYECKUX U
TPUTOHOMETPUUYECKUX CBOUCTB (QUTYD.

4. MeTonuka penieHus 3a1a4.

Pemenue 3amay pa3HbIX TUTIOB UMEET CBOIO CIENU(DHKY, OJHAKO B TIEAArOrMUeCKOn
MpPaKTUKE BhIpaOOTanach OIpeJeeHHAs MOCIEI0BAaTeIbHOCTh PEIICHUsT 3a7a4 MHOTHX
THUIIOB:

- UT€HHE YCJIOBHS 3a]1a4U U BBIACHEHUE COACPKAHUS HOBBIX TEPMUHOB U BBIPAKEHUN,
MOBTOPEHHUE yCIIOBUS 33/1a4l 00YJarOIUMUCS;

- KpaTKas 3alKCh yCJIOBUS 3aJlaui, BBHITIOJTHEHNE HEOOXOIUMBIX PUCYHKOB, CXEM,
rpadukoB (Bce puznueckue BeIUUMHBI JOJKHBI OBITh BhIpakeHbl B eauHuIax CH);

- aHaJNM3 yCJIOBUS 3a/laud, B XOJ€ KOTOPOTO BBISICHAIOTCA €€ (Pu3nueckas CyTb, TO
€CTh BBIACHSIOTCS (PU3UUYECKUE SIBJICHUS, MPOIECCH U COCTOSTHUS CUCTEMBI U
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BO300HOBJISFOTCS B TTaMSATH 00YYaIONINXCS 3aKOHBI U (POPMYITbI, KOTOPHIC HY)KHBI JIJIs
pEIIeHUs 3aa9H;

- COCTaBJICHUE TUTaHA PEIICHUS 3a]1a4H;

- BBIP@KCHHE CBSA3CH MEKy HCKOMBIM U JAaHHBIMH BEJIMYMHAMHU B BUIE (POPMYIT;

- pEIICHHE CUCTEMbl YpaBHEHUH JIs TOJIYYSHUS] KOHEYHOU (DOPMYIIBI IJIsl pacuera;

- BBIYMCJICHHE HCKOMOW BEJIMYUHBI,

- AaHAJIU3 TTOTYYCHHBIX PE3yJIbTATOB;

- IOUCK Y aHAJN3 JPYTHUX MyTeH penieHus 3a/1auu.

[Tpu pemeHNN KOHKPETHBIX 3a/1a4 HEKOTOPBIE ATAMbl 00IIEH CXEMBbI PEIICHUS 3a1a9
MOTYT OBIThH TTPOITYIICHBI.

B mocnennee BpeMst 115l pelieHUs 3aa4 UCIIONIb3YIOT aITOPUTMHYECKUE TIPUEMBI U
MeTo1 rpados.

Meroauka pelieHrne KaueCTBEHHBIX M OKCIIEPUMEHTAIBHBIX 337]a4 UMEET CBOIO
cnenuduky.

S. OpranusanunoHubie GopMbl pelieHUs 32124 HA YPOKAX.

Opranu3anmorHbie (HOPMBI pEIICHUS 3a7a4 Ha YPOKaX MOTYT OBITh TaKHe:

- Pemenue 3amau Ha J0CKe MpemnojaBaTelieM. Tak JenarT Torja, KOrjaa HyKHO
MOKAa3aTh XOJ PEIICHUs TUIMMWMYHOW 3aJa4¥l WJIH PEIIUTh CIOXHYI0 3amady. [IpernogaBaTens
BOBJICKACT 0O0YJArOIIMXCS B aHAIIN3 3a/1a4H C LENbI0 MX aKTHBU3AIIHH.

- AHanmu3 3a7a4d W OTHICKMBAHUS XOJ]a PEIIEHUs MPOBOJSAT KOJUIEKTUBHO, a 3aT€M
OJIMH 13 00YyYaroIMXCs 3aMUCHhIBAET PEIICHUE 3a7]a41 Ha JIOCKE, a IPYTHUe B CBOUX TETPAJISX.
[Ipn pa3Bs3bIBaHWM CIIOXKHOW 3aJadyd  BO3JI€ JOCKH MOXET paboTaTh HECKOJIbKO
o0ydJaronuxcst moo4epeIH0. AKTUBHOCTh U CAMOCTOSITEIBHOCTh O0YUYaIOIIUXCS MTPH TaKOH
opraHuzaniui  pabOThI HEBBICOKAs, TMOATOMY TNIPENoJaBareib JIOJDKEH TOCTOSHHO
oOpamarbcsi K 00y4aromuMcs ¢ BOMPOCaMH, a B KOHIIE HYKHO, YTOOBI OHH TTOBTOPUITU XOJI
PACCYXIICHUW U PELICHUS 3a1aUH.

OObyuaromumecs mocje KOJJIEKTUBHOTO 00CYKIEHHUS X0/1a PEIICHU 3a7aui Wiu 1 0e3
HETO PEeIIaloT 33Ja4y CaMOCTOSITENbHO. AKTUBHOCTh M CAMOCTOSITETILHOCTh OOYYarOIINXCS
JOCTaTOYHO BBICOKHE, HO OHHU PELIAIOT 33Ja4d HEOJHOBPEMEHHO, YTO CO3/1a€T HEKOTOPHIC
npobnemsl. [IpemogaBaTens ciemuT 3a XOAOM pEIICHUS 3a7add, KOHCYJIbTHPYET
oOydJaroruxcsi, 00panaeT BHUIMaHUE Ha HEJIOCTATKU U OINOKH, TOMOTAET UX UCTIPABHTD.

6. OueHka peuieHus 3a1a4 10 IEKTPOTEXHHUKE.

OueHKa «OTJIMYHO» CTABUTCH B TOM CJIy4ae, ecid 00y4arommics:

- YMCCT IIPAaBUJIbHO KPATKO 3aIlIMCaTh YCJIOBHA 3aJa4i C YKa3aHUCM CANHUIL HBMGPGHI/Iﬁ;
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- YMCCT BbIPA3UTh BCC BCIIMYHNHLBI B C,HHHOﬁ CUCTCMC CAUHMHIIL,

- yMeeT IPaBWJIHHO BHIOPATH (POPMYITY AJI PEIICHUS 3a]ja4K U MpeoOpa3oBath €€,
YTOOBI BBIPA3UTh HEM3BECTHYIO BEIINUUHY;

- YMECT IOJIb30BATLCS CIIPABOYHHUKAMHU U Ta6J'II/II_[aMI/I;

- YMEET rpaMOTHO BBIUEPTUTH CXEMBI, Tpa)UKU U IUArpaMMbl JJIs pELIECHUs 3aa4l U
[OKa3aTh Ha HUX BCE HEOOXOIUMBIE YCJIOBHbIE O003HAUEHMS; YMEET TOJIKOBO OIIEHHUTH
IIOJIyYEHHBIN OTBET.

OHeHKa «X0pomIIo» CTaBUTCHA B TOM Cjiydae, €CJIu:

- pCHICHHUC 3alda9i YAOBJIICTBOPACT OCHOBHBIM Tp€6OBaHI/I$IM K PCIICHHUIO 3a/1a1U;
- J0IIYIICHBI HCTOYHOCTH B O(i)OpMJI@HI/II/I PCHICHUA 3aa49H,

- HCA0CTATOYHO aKKYPAaTHO BBIIIOJIHCHBI CXCMBbI, Fpa(i)I/IKI/I " JuarpamMmbl;

- oOy4Jaronuiicss UICIIBITHIBAET 3aTPYAHEHUSI IPU MOJIH30BAHUU TaOIMULIAMU U
CIIPAaBOYHUKAMU;

- 00y4aroONUiCsl yMEET OLICHUTD MOTYYEHHBIN pe3yibTarT.
OueHkKa «y10BJIEeTBOPUTEIbHO)» CTABUTCSH B TOM CJIy4ae, ecJii 00yYaArouiica:

- YMEET IIPUMEHSATH IIOJYUYEHHbIE 3HAaHUSI IIPU PELICHUU IIPOCTHIX 3a/1a4 ¢
UCIIOJIb30BAaHUEM TOTOBBIX (POpPMYIT;

- yMEET NPUMEHATh CXEMbl, HEOOXOIUMBbIE I PELICHUS 3a/1aY;

- 3aTpyAHSIETCS IPU PEIICHUH 3aa4, TPeOyIoIuX npeodpa3oBaHus GopMy;

- IOy CTHJI HETPYObIE OMIMOKY, HE BIUSIONINE HA KOHEUHBIN pe3yNbTaT U OTBET 3aJa4u.
OueHKa «HEYT0BJIEeTBOPUTEIbHO» CTABUTCS B TOM CJIy4dae, ec/ii 00y4aromuiics:
- HE YMEET NPUMEHSTh MOJYyUYEHHbIE 3HaHUA MIPU PEIICHUH 3a/1a4U;

- HE YMEET YEePTUTh MPOCThIE CXEMBI U TpaduKH;

- IOy CKaeT rpyOble OMMOKY TIPH BBIBOJIE (hOPMYJI, BRIUCPUMBAHUU CXEM U TPAPUKOB;

- HC BJIAJACCT MATCMATHYCCKHM allliapatoM B 06’béM€, HCO6XOJII/IMOM AJI1 pCIICHUS

3a1a4;
- HE MOXET OLICHUTH MOJYYEHHBIA PE3yJIbTAaT.
IIpumeuanmue:

B IHCHMEHHBIX KOHTPOJBHBIX Pa00TaxX YUYUTHIBAETCS TaKXKe, KAKYIO YaCTh paOOTHI
BBINIOJIHWJI O0YYarOIIHIACs 32 OTBEIEHHOE BPEMSI.



I[MPUJIOXKEHUE
3agaua
HTAHO:
B oagHOpoHOM MarHuTHOM MoJje ¢ uaaykinuer B= 0,6 Ti ¢ yacroToit n= 1200 06/MuH
BpalaeTcs NpsMOyroyibHasi paMKa IUIomaapo S= 25 oM’
HAHTH: MakcuManbHYI0 aMIUINTYAy HaBeleHHoH B pamke DJIC H 3ammcaTh 3aKOH
m3MeHenua OJJIC mo BpemeHn mpu yciioBuM, 4ro t=0 pamka mnapajyieabHa JUHHUSIM
MAarHUTHOW MHYKIIUH.
P EIIIEHHE Yacrora
HaBesieHHOH B pamke DJIC

{=pn/60=1200/60=20 I'u.

MaruuTHBIN IOTOK, TpoHU3bIBatoNIni paMky, ®=BScosa=BSsin ¢=BSsin&t. MruoBenHoe

sHaueHne DJIC, HaBeJICHHOW B paMKe,
d? d{ BS sin it)

€= -4r= - 3 = - ®BScos®dt = - E,cosit.




Torna ammiuryanoe 3aadenne I/IC npu cos@dt= 1, 1.e. =0°,
Em= ®BS= 2*n*20*0,6*25*10’4= 0,188 B,
e =-0,188 cos 125,6t.

3agaua Ne 5.1

Jlano: ®a30BbIil CABUT () MEXAY HANPSHXKEHUEM Ha WHIYKTUBHOM KaTyIIKE U TOKOM 1= 7 sin
(628 t+45°) paBen 30°, mpu 3TOM akTUBHasE MOIIHOCTL P= 160 BT.

Onpedenums: llonHoe, aKTUBHOE U PEAKTUBHOE COINPOTUBICHHE KATYyIIKU, €€

HWHAYKTUBHOCTb, IIOJJHYIO MW PCAKTHBHYIO MOIIHOCTH. 3anucarThb BBIpAXKCHUA  OJIA

MTHOBEHHBIX 3HAUCHHWI HaNpsOKEHUs Ha KaTyllke, Ha €€ aKTUBHOM U WHJIYKTUBHOM
conpoTuBieHusX. [locTpouTh BEKTOPHYIO [UarpaMmy Uisi MOMeHTa BpeMeHu t=0.
PEIIIEHHUHE

JeiicTByronue Hanpsi:KeHue Ha AKTHBHOE CONPOTUBJICHHUE KATYIIKHU

KATyIIKe R=y/Z% — X} = Zcosp = 7,5%0,866= 6,5
P 160
:ICOS(P T;E:]*O.Bﬁﬁ :37,2 B. OM.
) NHayKTHBHOCTD KaTYIIKHU
Ionnoe conpoTuB/ieHIE HATPY3KH L= Xp/w= 3,75/628= 6*10"Tu= 6 MI'.
Z=U/1=37,2/ ES =17,5 Om. ITo1HASE MOIITHOCTD
NHayKTHBHOE CONPOTUBJICHHE KATYIIKH S=Ul= 37,2*(%) =185 BA.

XL=Zsing = 7,5*0,5= 3,75 Owm.



PeakTuBHAA MOIITHOCTDL Q=372 0,5= 92,5 Bap.
fc2 2 .
Q=V5?+ P* ymm Q= Ulsing,
7
BoipameHust 111 MTHOBEHHbIX 3HAYCHUN HANIPSAKEHUN: (—)

f2

*\.
a) Ha karymke

u= Upsin(628t+yy)
Un=UV2=372%V2=525 B,
V= yite=45°+30°= 75°, Torna:
u= 52,5 sin (628t+75°);
0) Ha akTHBHOM CONIPOTHBJICHUM KATYIIKHU
UR=URmsin (628t+45°),
Urm=URrV 2= [,R= 7%6,5= 45,5 B, Torna:
ur= 45,5 sin (628+45°);

B) Ha UHIAYKTUBHOM COIIPOTHUBJICHUUN KAaTYIIKH
di

ur=Las = 6*107°*628*7 cos (628t+45°) = 26 sin(628+135°).




3agaua.

B tpéxdaznyto ceTb ¢ ACHCTBYIONMM 3HaYeHUEM JuHeitHoro Hanpsokenus Un=380 B u

gactotou =50 FH MOAKIOYCHA CUMMCTPHUYIHAA HAI'PY3Ka, COCAMHCHHAA 110 CXCMC

"3Be3/1a", ¢ MOJTHBIM conpoTuBiieHHeM 10 daze Z=90 Om u unayKkTUuBHOCTHIO L=180 MIH.

OrnpenenuTh aKTUBHYIO, PEAKTUBHYIO, M TIOJIHYIO MOIIIHOCTH, JACHCTBYIOIIEE 3HAUCHUE
JIMHEWHOTO TOKA. [IOCTpOUTH BEKTOPHYIO AUarpaMMy TOKOB U HAIIPSIKEHUM.
Pemenue:

da3HOoE HaANPSIKECHUE
380

Up=UnV3 = 73

—220(B)

da3HbIN TOK
[b=Ud/Z=220/90=2,45 (A)
JIMHEHWHBIN TOK
In=I1$=2,45 (A)

PeakTuBHOE conpoTuBieHue B daze
X =wL =2x3.14%x 50X 0.18 = 56.5 (Om)

AKTUBHOE COITPOTHBIIEHUE
a2 — X7 =+/902 —56.52 =70 (Ou)

Koadduriment MouHoCTH KaTyIIKu

cos®=R/Z=70/90=0.778

MortHocTH, noTpedisieMble HArPy3KOi:
AKXTUBHAaS

P=3UylpcosP=3x220%2.45x0.778=1260B1=1.25 (xBt). Nn:

P=v3U_ Lcosp=1.73 X 380 X 2.45 X 0.778 = 1260 (Bm) = 1.26(xBm)

PeaktuBHas

Q=3UplsinP=3x220%2.45x0.628=1010 (Bap)=1 (kBAp). Unu

Q=V3U,Lsing = 1.73 x 380 X 2.45 X 0.628 =1(10 (Bap)~1 (xBAp)
[Tosmnas
S=3U¢lp=3%220%2.45=1620 (BA)=1.62 (kBA). in
s=V3U,L=1.73 X380 X 2.45 =16() (BA)=1.62 (kBA)

[TocTpouTh BEKTOPHYIO AMArpaMmy TOKOB U HaIpsKEHUM (MpeacTaBiieHa Ha puc. 1)

Pucynok 1- Jluarpamma TOKOB M HaIlpsKEHUN



3agaua

Jlano: K yetbipexnpoxoaHoi Tpexda3zHoi ceTu ¢ JeHCTBYIONUM 3HAaUCHUEM
auHEerHoro HanpspkeHus 220 B noakiroueHa HepaBHOMEPHAsl aKTUBHAS Harpys3Ka ¢

notpebsiemoit montHOCThIO PA=3 kBT, Pp= 1,8 kBT,
Pc= 0,6 xBT.
Onpeodenumsp: NEUCTBYIONINE 3HAUCHUE TOKA B HEUTPAIbHOM MPOBOJIE.
P EHIIEHUE:
Hanpsaoicenue ¢ kasxcooii ghaze:
Ugp=U,/V 3=220/V3=127 B.
Toxu ¢ ¢pazax:
IA=PA/Uy=3000/127=23,4 A,
Ig=Pp/Uy=1800/127= 14,2 A,
[=P./Up=600/127=4,7 A.
Tok 6 Heitmpanbhom npoeode, onpeoennem u3 6eKmoOPHOU OUAZPAMMbBL, KAK CYMMY
6EeKMOpPO6 (ha3nvix MoKoe:
1N: iA"‘ IB+ 1C,

IN=16 A.
Ua
- IB
Iy >
A /c
IN

C



3agaua Ne
Hano: K tpexdaszHomy reHeparopy, 0OMOTKH KOTOPOTO COSUHEHBI 110 CXeMe “3Be3ma”,
MOAKJIIOUEHA paBHOMEPHAsI Harpy3Ka, COEIMHEHHAs 110 TOM K€ CXeMe, Yepe3 JINHHUIO,
00J1aIal0IIYI0 aKTUBHBIM conpoTuBieHueM R= 2 OM u uHayKTUBHOCTHIO L= 16 MI'H.
[TonHOE conpoTHBIIEHUE HATPY3KU B Kax10# daze Zy = 80 OM (koHAEHCATOp eMKOCThIO C=
53 Mk® ¢ oce10BaTENIbHO BKIIOUEHHBIM PE3UCTOPOM).
Omnpenenurs: [[eicTByONIME 3HAYCHUE HANIPSHKEHUSI B HATPY3Ke, €CIIN JIUHEWHOE

Hanpsbkenue reaepatopa Uy= 380 B npu yactore f = 50 I'n. [TocTpouth BEKTOpHYIO
ayarpaMmy TOKOB U HaIlPsDKEHUH.

P EIIIEHHE:
da3znoe nanpadicenue 2eHepamopa:
U= Uy/V3 =380/V3=220B.

/hanuenoeconponuwmeuueHaqnwku:

R,= VZn* — Xc2-

Jenz — (—22 _y2-16,7 Om.

2m=30=33

I@aknuunwwcmnponuumeuueuaqn&muu

JURHUU:
1 1

X =2mfC = 223,14+50553=107° = _§() Owm,

X,= 2nfL=2*3,14*50*16*10~= 5 Om




Tok ¢ runuu:

I =- Ve = ARy —3.8.4.

{16, 7+2)2 +(—60+5)%
JB AR+ Faxyz Y EETIRNH(604)

JIns1 mocTpoeHnst BEKTOPHOM AuarpaMMbl, ONPEIEIIIEM yToJl CIBUTa 10
daze MeXIy HalpsHKEHUEM Ha 3a)KHUMaxX reHepaTopa U TOKOM

B JIMHUMH.

Xy — X ~22 _ arct —294)p=-71
®= arctg rR.—R. = arctg18.7 9 i 0

Haiidem nadenue nanpasxcenus Ha AaKMUGHOM U UHOYKMUBHOM
CONPOMUBIEHUAX TUHUU COOMBEEMCMEEHHO:

AUr=I:R;=3,8%2=7,6 B,

AUx =1,X,=3,8*5= 19 B.
Ilaoenue nanpsayxcenusn na nazpyske:

UH\{URHE + UXHZ,

Ury= L,R,,=3,8%16,7= 63,6 B,
Uxg=IgRy=3,8*60= 228 B,

Un=/(63,6)> +228%= 236 B.
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3amaua
ACHUHXPOHHBIN Tpex(]a3Hblil ABUTaTeIh € KOPOTKO3aMKHYTHIM POTOPOM
MapKu
AO2-82-6 wuMeer creaylIIMe NacHOPTHbIE JaHHBIE: HANPSHKEHUE

U=220/380 B, HomuHaiasHasg MomHocTh P> = 40 kBT, wacrora Bpamienus ny = 980
06/mMuH, KaLa 1= 91, 5 %, kod(ppunreHT momHocTH cose=0,91, KkpaTHOCTH

IIyCKOBOro Toka K1=5, KpaTHOCTh ImyckoBoro MomeHra Ky =1,1, neperpy3ounas
criocoOHocTh nBurareniss A=1,8. OnpeaenauTs Yuciao map MoJIFOCOB, HOMHUHAIBLHOE
CKOJIb)KEHHE, HOMUHAJIbHbIC MAaKCUMaJIbHBIA M IIYCKOBOW BpalllalOIIM€ MOMEHTHI,
HOMUHAJIbHBIA U MyCKOBOW TOKM JABUTATENSI IPU COCIMHEHUU OOMOTKHU CTaTtopa B
TPEYTOJBLHUK W 3Be3ly. BO3MOXkEH 1M NyCK HArpy>KeHHOTO JBUTATENs, €CIlu
noJiBoiuMoe HanpsbkeHue Ha 10% Huke HOMUHAJIBHOTO M IYCK IPOU3BOIAUTCA
yTEeM TMEPEKIIOUSHUs] 0OMOTOK CTaTropa cO 3Be3bl Ha TPEYTOJBHHUK OT CETH C
Hanpsbkennem U=220 B?
Pewenue

I[J'ISI OIpCACICHUA 4YHCIa IIdp IIOJHCOB MOKHO  BOCIIOJIb30BAaTbHCA
MapKI/IpOBKOﬁ ABUT'aTCIIA, 4acTOTOU BpaliCHUA MAarduTHOI'O IIOJIA HJIM pOTOpa.
Ecau u3BectHa MapKHpPOBKa, TO IIOCJICAHCC YUCJIO B MAPKC IBUTATCIIA
O3HAYaeT KOJIMUECTBO IIOJNIOCOB. B JaHHOM JAIBHIarcjyi€ MECTb IIOJIFOCOB,

CJICOA0BATCIIbHO, TPpU IIApPHI. HpI/I U3BECTHOM 4YacCTOTE BpallCHHUA MAroHuTHOI'O ITIOJIA

YHCJI0 TIap TIOJIFOCOB OTpeesieM 1o hopmyie

p=060 fin;
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[To srToit xe ¢dopmysne ompeaenseM YUCIO Tap MOJIOCOB, €CIU 3aJaHa
4acToTa BpallleHUs pOTOPa, HO B 3TOM CJIydae MOJIy4yaeMblid pe3yibTaT OKPYIJIsieM

70 OvpKaiiiiero menoro uncia. Hampumep, utst 3aaHHBIX yCITOBUN:
p=60 f/n, =3000/980=3,06;
OTOPOCHB COTHIE JIOJIH, MTOTy4aeM YHCIIO TIap MOJFOCOB JABUTATENA-3.

Yacrora BpallCHWsA MaroHuTHOI'O ITOJIA:

n; =60 f/p=3000/3=1000 06/MuH.

HomunanbHOE 3HaU€HUE CKOJIbXKCHUS:

nl—ni 1000-—980

ni  *100%= 1000 =29%.

SHoMm =

MomHoCTh, moTpebasieMas aurarenem, P1=Ps/

N=40000/0,915=43715 Br. HoMuHaIbHBII

BpAIAIOIINI MOMEHT JBUTATEIS

Myon=9,55P2/n=9,55*%40000/980=389,8 H*Mm.

MaxkcumanbHbIi MOMEHT:

Mmax= A Myou=1,8%389,8=701,6 H*wm.

[IyckOBOW MOMEHT:

M=Ky Muon=1,1 * 389,8=428,7 H*Mm.

Jlna onpenenenusi ¢Ga3HbIX, JIMHEHHBIX M IYCKOBBIX TOKOB ((pa3HbIMH
TOKaMH SIBJISIFOTCSI TOKM B OOMOTKax CTaTopa, JUHEHHBIMU — TOKH B MOABOSIINX
IPOBO/IaX) HY)XHO Y4Ye€CTb, YTO €CJIM JIBUraTellb PAacuyUTaH Ha pabOTy OT CeTH
nepeMeHHoro Toka ¢ Hanpsbkenuem 220/380 B, To 310 3HauuT, uTro Kaxnas ¢asza
OOMOTKM cTaropa paccunTaHa Ha HanpsbkeHue 220 B.OOMOTKy HeoOxoIuMo
BKJIFOYUTH 10 CXEME «TPEYTOJIBHUK», €CIIM B CETH JIMHEITHOE Hamnpsikenue U=220
B, u o cxeme «3Be3/1a», €CliK B CETH JIMHEtHOe HanpsikeHne U=380 B.

OnpenenuMm  ¢da3Hbld, JHUHEHMHBIH W IMYCKOBOW TOKM TIpU JIMHEHHOM
HanpsbkeHun U=220 B u coenrHeHnn 0OMOTKH CTaTOpa MO CXEME «TPEYTOJIBHUK.

da3HbBIN TOK B 0OMOTKE cTaTopa:

P1 437158
3Ugcosp 3+ 220091

Ip = =72 8.4
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JIuHEWHBIN TOK:

Ip =3I | 7347281259 A,

[TyckoBoM TOK:

I =k ,=5%1259=629.5 A.

Hailinem 3HaueHust (pa3HbIX, JMHEHHBIX U ITyCKOBBIX TOKOB, €CIM OOMOTKH
CTaTOpa BKJIKOYEHBI IO CXEME «3BE€3[a» WU MOJAKIIOYEHBl K CETH C JIMHEUHBIM
Hanpspbkennem U=380 B.

3HaueHue (a3HOro TOKa HaWjaeM u3 (OPMYJIbl MOIIHOCTEW JJIsl JTUHEMHBIX
3HAYEHUIN TOKOB U HAIIPSKCHUS:

P= V3 Uﬂ ‘IH COSO.

[Ipu coenvHeHuu OOMOTOK B 3B€3/1y JIMHEHHBIH TOK paBeH (azHOMY

3HA4YCHHIO:

P1 437158
I (b:‘r =VaUtcesg  +/3:880x0,91=T73 A,

[TyckoBo# TOK:

I =k =5+73=365 A.

N3 comnocraBieHHbIX (a3HBIX, JHUHEHHBIX W IYCKOBBIX TOKOB MPH
Pa3IUYHBIX COEAMHEHUSIX OOMOTOK MOKHO 3aMETHUTh, YTO (Pa3HbIe TOKU OKA3aJIMCh
MPAKTUYECKU OJMHAKOBBIMH, a IMHEHHBIC U MyCKOBBIE — PA3JIMYHBIMH.

Jlns omnpeneneHuss BO3MOXKHOCTH IyCKa B XOJI JBUTATENs, HaXOASIIErOCs
noJi HOMHMHAJIBHOM HArpy3Koll M TOHIKEHHBIM HampsDKEHUEM, HE0O0XO0IuMO
OMPENIeNUTh MMyCKOBOM BpalaIOIINi MOMEHT ITPU MOHUKEHHBIM HANPSHKCHUH.

B cootBerctBuu ¢ dopmynoit M=C U BpPAlIAIOIINM MOMEHT JIBUTATEIIS
MPOMOPIHUOHAJICH KBaJApaTy TMOJIBOJUMOr0 HampspkeHus. [lpu  moHMXeHuu
Hanpsbkennu Ha 10% Bpamatomuii MomeHT M =C U2H0M=C (0,9Ugom )2=O,81

M,10,=0,81 * 389,8=315,74 H*m. COOTBETCTBEHHO ITyCKOBOM MOMEHT:

M =KyM'=1,1*315,74=347,3 H*Mm,

YTO MEHBIIIE TOPMO3HOTO MOMEHTa Ha Baiy Ha 42,5 H*m, T.e. myck

HCBO3MOKCH.
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JIns mOHMKEHUsI MYyCKOBBIX TOKOB YacCTO IMYCK ACMHXPOHHBIX JIBUTATEJICH
OCYILECTBISIOT IpPU MOHMXEHHOM HampspkeHuu. JlBurarenu, paboTarolmiue Mpu
COEMHEHUH OOMOTOK CTaTopa MO CXEME€ «TPEyroJIbHUK», MyCKaoT 0e3 Harpy3Ku
yTeM MEPEKIIOUEHHs] 0OMOTOK CO 3BE€3/1bl HA TPEYTOJIbHUK. ONpeaenum mycKoBOn

MOMCHT ABUIaTCJIA IIPHU JaHHOM BHAC ITYCKaA.

B MomeHT mnycka OOMOTKM HaxoMASTCS TMOJi HampsHKEHUEM U(1)=UH/V(3

=220/1,73=127 B, uro cocraBuser 57,7% Uyoy, MTYCKOBOW MOMEHT TpH

nepexmouennn  Mp=CU?=C  (0,577Uxoxn)*=0,33CU%on=0,33Myon=128,6 H*m,

T.C. B TPH pa3a MCHbIIIC HOMHUWHAJIbHOI'O 3HAYCHU A

3agaua
Hacoc, pabGoraromuii B TPOJOIKUTCIBHOM PEKHME, UMEET CIICTYIOIIUS

3
NacrnopTHBIE aHHbIC: MPou3BoAUTENBLHOCTE O=0,5 M™/c, Hanmop H=8,2 M; yactoTa
v 3
BpanieHust #=950 06/muH; K.1.1. N=0,6 u ynenbHas macca xxuakoctu ‘=1000 H/m™.
BrIOpaTh 31eKkTpoABUTaTEIh IEPEMEHHOT'O TOKA.
Pewenue

MorHoCTh, pa3BuBacMasi HaCOCOM,

=6833,3 Br.

MoniHOCTh ABUTATENS PU MPOJOJIKUTEIIBHOM PEKUME J0JIKHA ObITh paBHA
WIM HEMHOTO OOJbllie MOIIMHOCTU IPOU3BOJCTBEHHOTO MexaHusma. B
COOTBETCTBUM C YCJOBUSMH 3aJauyd BbIOMpaeM JBurareib mapku AQO2-52-6

MOIIIHOCTBIO 7,5 KBT 1 yactoroii Bpamenust n=970 06/muH.
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12.1. MexaHHYECKH# IEX, OTCTOSINHHA OT 3aBOICKOM
TpanchopmaTopHO noncrauumna Ha 150 M, obecrieansa-
€TCH 3HEPrueH INepPeMEeHHOIo TOKa  HANPSKCHHEM
400/230 B. Llex mMeeT TPH TPYNNBLI SNEKTPONBHI'ATENEH.

Ilepean rpymma, cocrosmnas u3 10 pesurareneii mo-
myocThio no 7,5 kBt ¢ cos@,=0,89, KIIA n,=0,87,
yaanesHa ot BBoza Ha 10 m; eémopan—mwu3 6 nBurateneci
mMolnHocTeo 1o 4 kBt ¢ cos¢,=0,8 u KIIQA n=0,83,
yhaneHa or BBoua Ha 25 m; mpemoba—u3 12 asurareneit
MOINHOCTREIO No 35,5kBr ¢ cos,=0,72 u KIIQ
n=0,85, ymanena or BBozma Ha 35m™M. JHdonycrmmas
noTepsa Hanpspkenus B JmamH 4% ot U,,,, IJIOTHOCTH
Toka J=2,5 A/mm?. TIpoussecTH pacyeT pacrpee-
JIMTENBHOM CETH.

Pemenamne. OnpenenseM NONYCTHMY!O NOTEPIO Ha-
NPSOKEHES B JIMHAH OT TPaHCHOPMATOPHOM NOACTAHLFIN
IO Harpy3kKH:

AU%U, _4-230

AU=—&5 100

=9,2 B.

HanpsokeHue -Ha 3axmpMax Haumbonee yHOaJieHHOM
rpymnnt  3nexrpoasurarencit U,=U,—~AU=230—9,2=
=220,8 B. :

OnpenensieM aKTUBHYIO MOIIHOCTH OFNENbHBIX IPYNI
apurarencii ¢ yderom koadgpduimenTra cnpoca:
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PI=ZK¢P11'="’. KcPZIzIOAO,GS '7500=48 750 BT,
P,=Y K P, =n,K,P,,=6-0,65-4000=15 600 Br,
P3=ZK‘;P3,.$"3KGP23=12‘0,6'5500239 000 BT.

HaxonuM AaxTHBHEIE COCTaBIAIONIHE TOKOB IIPpH
HOMHHAaABLbHOM HaANPAXKCHHNI

— m Py — 48 750 —1
I’“"ﬁumcosqm 1,73-220—0,89-0,87 65 A,
P 15 600
L=t = =617 A
22 V3 Uy cospn 1,73:220:0,8-0,83. 61,7 A,
P
I, mby o PO _q70A.

= /3U..cosen 1,73-220-0,72-0,85
Oﬂpcncnaem PCaKTHBHLIC COCTAaBIISAROILIHE TOKOB:
© L,=1I,,sin9=165-0,45=74 A,
I,=1,,sinp=61,7- 0,6=37 A,
I,,=1,,sinp=170-0,7=119 B.
O6mmii Toxk Ha ydactke ot TII no BBOma B nex

I= /T2 +12=./(165+61,7+170)2 +(74+37+119)% =
, =458 A.
HaxoouM CceYeHMsl NPOBOLNOB JIMHHM N0 3aaHHOM
IoTepe HANPSDHKCHUAD
g /31 _1,73-458-150
U™ YyAU  57-9.2

=220 MM2.

BriGupaem nposox ceuermem 240 mm2. TIpoBepsiem
CEYEHHE NPOBOJOB JIMHUM NO JOIYCTMMOMY HArpeBy:

S, = I/J=458/2,5=183 mm?2.

CpaBHuBasi NONYYEHHBIH pe3yJbTaT C CEUYCHHEM
NpoOBOJOB JIMHWHM @O AOIYCTHMOH NOTEPE HANPSOKCHUS,
- YyCTAHABJIIMBAEM, YTO PACUYECTHOE CEUYCHUE JIMHHUMU IPEBLI-
maer B 1,3 paza ceueHHE JIMHMH IO HArpeBy.

OupeniensieM TOK cpabarpiBaHMs aBTOMAaTa, 3aIm-
IMAIOMIErO JIMHHIO OT KOPOTKMX 3aMBIKaHMH H OT
OPOJOCIDKUTENBHON NEPErpy3KH.

TOKH pacuenurTeis:

MIHOBEHHOT'O

F 4

yeT

>K,I=1,7-458="778 A;
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TENIIOBOIO
Lporipacn=01=1-458 A =458 A.

JUsn  3amuThl  JIMHEAM  BBIOMpaeM -aBTOMAaT KOM-
6uHUpOBAHHOrO neicTeua Tuna ABM 10C ¢ BpeMeHeM
cpaGarbiBanun 0,06 ¢ m Toxkom [7=800 A.

OnpenensieM CONPOTHBIICHHE JIMHUM «ba3a — HYJIb»!

R=p2I/S=0,017-2-150/240=0,021 Om.
TOK KOPOTKOro 3aMBIKAHUSL JIMHUN
I.— U/R=230/0,021 =10 952 A.

CpaBHHBAS 3HAYEHHE IIOJIyYEHHOIO TOKa € YCTaBKOH
MakcHuMaJIbHOro Toka (800 A), neyraeM BBIBOA, [YTO TOK
KOPOTKOro 3aMBbIKaHHsl HIpeBBIIIaeT YyCTaBKy B 13 pas,

[O3TOMY MNPENOXPaHUTENILHOE yCTpo#icTBO cpaboTaer
HaJIEXHO.

PaccuMTHIBAEM JIMHHAIO HAa TEPMHYECKYIO YCTOWYH-

BOCTEL K TOKAM KOPOTKOIO 3aMBbIKaHHA:
Sin =1L/ t/K=10 952 ,/0,06/140 =226 mMm z,

rne {—BpeMs cpabaTbIBaHHWs paclEenuTess; K—xoad-
dvmenT, paBabl JUuis Menu 140, ruis ATFOMMHNA — 95,

IIpousBeneM pacdeTr JIMHHA OT MecTa BBOIXa e
B LeX [0 TPpeThEel TIpYINnbl 3JIEKTPO/ABHUTraTENCH.

AKTHBHAS MOIIHOCTL TpeThbell rpynnbl aBaratTesieii
npn koahdruunenre copoca K =0,6

P,=% K. P,,=n, K. Py, =10-0,65" 7500=48 750 BT.
PeakTHBHAsA MOIIHOCTHD
Q =P, tg =48 750-0,5=24 375 Bap.
ITonHasi MOIHOCTH IPYINBLI JABHTIATEJICH

S=./PZ4+Q0%=./48 7502 +24 375%=54 500 B- A.

TOK B HOPOBONAaX, HOABOMASIIMX 3HEPruio K ABUra-
TEJISIM,

L S _ 53 480
ﬁ U,.n 1,73-220-0,87

OnpenersieM CeYEHHE  IMIPOBOJAOB IO JONYCTHMOMY
HAI'DEBY:

1,, =164 A.

S=1, /J=164/2,5=65,8 Mm2.

Bribupaem npoBoj ceuenueM 70 MM?Z., s 3aimrhl
JTUMHMAM OT BBOJAA MAO TIpynnnl [ABHMrareneil sBpiOupaem
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aBTOMAaTHYECKHNHM BbLIKJIrOUaTe)st TtHna A3130 ¢ kom-
OHMHHUPOBAaHHBIM pacuenMrTesieM Ha TOK 200 A.
OnpeneiissieM HOMMHAJILHBIM TOK OJHOIO JABUIATEIIS:

r, 7500
IHDM = \/—‘ — 73 . . K
3 UHDM COS T 1, 3-220 0,89 0.87
ITyckoBOM TOK nOBHUrartens
I =K, I, A6 =6-25=150A,

HOM

=25 A.

rae K,—KpaTHOCTL IIyCKOBOIro TOK&.

BuiOop I1w1aBKOro mnpenoxXpaHuTeNnst JUlst  3alMThl
JABUraTesisi OT KOPOTKOro 3aMbBIKAHHS IPOMU3BOJJAAT C y4e€-
TOM HOMHMHANBLHOIO TOKa aBurartensi, paboTarolero
B ONPEJICTICHHOM DPEXHME, U NYCKOBOrQ TOKa ABUIAaTEJIsl.

OnpenenseM TOK OBUTATENs HPHM NHOBTOPHO-KpPaTKO-
BPEMEHHOM pPEXHME:

Iowo=>ol,,=1,25-25=31,25 A.

IlyckoBoil TOk nBUrarTesi nNpu HOPMAaJLHBIX YCIIOBHSIX
nycka

Loun>=T/Pp=150/2,5=60 A.

Ha ocHOBaHMY IOJIyYEHHBIX JaHHLIX BLIGHpPAEM HpPeao-
xpamutens Tunna HITP-100 na HOMMHANBLHBIN TOK ILTaBKOM
BeraBku =60 A. Ecmu [ANs8 33aHTHl MHCIONL30BAThH
aBTOMaT C MaKCHMAaJIbHBIM 3JIEKTPOMAarHUTHBIM paclenu-
TeJIEM, TO YCTaBKy BEIOMparoT no ¢opMysie Ha TOK

I,..>1,80,=128-150=270 A.

b4

Kosdduiment 1,8 BBOAST [UIsI MCKJIFOUEHUS JIOMKHBIX
cpabaTpIiBaHMi. :

Js1 nycka, OCT2aHOBKH M PeBEpCHPOBaHUsI [ABHUraTeiei
BRIOMpaeM MarHUTHBIC nyckares tuna IIME-214 ¢ HO-
MMHAJIBHBIM TOKOM TEIIOBOIro peisie I=25 A m HOMMH-
HanbLHBIM HanpsbkesnemM U=220 B.

Pacuer nns meppoil M BTOpOU Ipynn 3JeKTPOABUra-
TeNeH NPOHU3BOAAT aHAJIOTHYHO TOMY, KaK 3TO HEJIajioCh
O TpeThbed Ipynnbl.
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3agaua
JMauno: JIjist cXxembl IBYXITOIYIIEPUOTHOTO BBIPSIMHUTENS C MHAYKTHBHBIM

cruaxuBaomuM Gunbtpom. Onpedenums: KodPpbhuimeHT criaxuBaHus (, €CIU
W3BECTHO, YTO aMIUIUTyJa HANpsDKEHHS BTOPUYHON OOMOTKHM TpaHchopmaTopa

U om= 300 B, BeIIpsAMIIEHHBIN TOK, MPOXOIAIIMK 4yepe3 Harpysky, lo= 200 MA,

gacToTa ceTh [¢= 50 I'n, mHgykTBHOCTH Apoccens Ly= 10 I'n.
Tp

o1
Lo

'_

P EHIEHUE
Buinpamnennoe nanpascenue na nazpyske
Uo=2 U om/n = 2%300/3,14 = 191 B.

Conpomuenenue nazpysku
Ru= Ug/ 16=191/(200%107)= 955 Om.

Kosgppuuuenm cenarxcusanusn
q=T . sx/ T o sex= XL.o/Ry= 27frL¢/Ry= 2*3,14%2*50*10/955= 6,6.

24



18.1. Ha mmxueil rpaHHYHOH 4aCTOTE ABYXKackKaln-

HOT'O

yeruaTens: koo QHIUEeHT YacTOTHBIX HCKAXKEHUH

prOporo xackana My,=13 npu obmeM koaQQuuHCHTE

YACTOTHBIX Mckaeumii M,=1,41. Ha cpenHuXx 4acToTax

younierre yownarens Ko=200 H ycHWyeHHE BTOPOro

Ig,
10

12
08

0,4

MA FT306A
«?‘S« I, MA N
o 60 1000 MK
N 3
‘\' 40 800"
/ / 600,
AT E
-4/4 |

0 o1 02 03 04 0 4 8 12 1%

05,8 UK'B
a) 6)

Puc. 18.5

kackana Ky, =10. Oupenennts HanpspkeHHE HA BHIXOAE
fiepporo kackama Ha HWKHEH TI'PDABMYHON 4acToTe, €CIH
BXOHOE HANPSKCHUEC YCUWIHTENSl [JIs1 BCEX YacToT
omuHakoso: U, =50 MB.

Peuienue. Hanpsokenne Ha BLIXOJAEC  NEPBOro Ka-
CKaJa Ha CPEAHHX YacCTOTaX

Upos = U K1 = Uy Ko | Ko =50-1072-200/10=1 B.

Ha

HIDKHEH TIpPaHMYHOM YacToTe HaAnpsHKEeHHE Ha

BBIXOJIE NEPBOro Kackajga :

Unmxnl = Unmxl/Mnl -

Unux | 1

=———={),92 B.
MM, 141/13
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3amaya 18.1. Ycunutens Ha Tpanszuctope ['T308A cobpan mo cxeme puc. 18.3.
[Tonp3ysch BXOJHBIMU BBIXOJHBIMH XapakTepuctukam TpaHzuctopa ['T308A

( puc. 18.5 a,0), onpenenuTs MoioKeHUe padoyel TOUKU A, €CiIu U3BECTHO, UTO

Rx=240 Om, R1=3 kOm, R2=100 Om, Ex=10B.

Pewenue: OnpenensieM HanpsiKEHUE CMEIICHUS 0a3bl:
Ugy=ExR2/(R1+R2)=10%100/(3000+100)=0,32 B.

[Io BXOAHOU XapakTepUCTUKE TpaH3ucTopa npu Hanpsukenun Ug=2.5 B Haxoaum
TOK ©Oa3pl B paboueld Touke; lo6=0,6 MA. Ha BBIXOJHBIX XapaKTEPUCTUKAX
TPAH3UCTOpPA CTPOMM Harpy3ou4Hyro npsmyto no toukam [x=0 nmpm Ux=Ex=10 B,
Ix= Ex/Rx=10/240=42 MA npu Ex=0. PaGouas Touka A sBISICTCS TEpeceUCHUS
HArpy304HON MPSIMOM ¢ BXOJIHOM XapakTtepucTukon s [6,=600 MxA. B paGoueit

touke A Ixo=21 MA, Ux=4.4 B.

15, MA I13084
16
S / Iy, mA
n s ‘(h
12 & 60 \551000 M
Q}
LY,
600
™
04 / 20 g 400
I

0 o1 02 03 G4 0 4 & 2 W
Us, B Uy, B

a) J)

Puc. 18.5
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19.1. B cxeMe aproreHepaTopa TapMOHAYECKMX KOJeDa-
i ¢ eMKocTHOM oOpathoil cesapto (puc. 19.5) yacrora re-
HepUpyeMbIx Konebammii f,=2 MI'n. Onpenemirs mHIyX-
THBHOCTL KOHTYpa L, ecrn ms-

BECTHO, Y10 C1=430 ndp,
C2= 1000 nd. _
PemeHMe. CornachHo

(19.1), uacrora xonecbaHuii an-
TOTEHEpaTOpa

" fo= U2/ LiCou),
re Ciq,=CIC2YCI+C2)=430

x 1000/(430-+ 1000)=300 n®. Mu-
AYKTHBHOCTL KOHTYpA

Ly =1/{4m%f§ Copy) =
=1/[4:3,14%(2-10°)* - 300 x
x 1071?]=21 MxI'H. Puc. 19.5
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