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Yacmo 2

3 MALUINHBI ITOCTOAHHOIMO TOKA

3.1 Yempoucmeo u npuHuun dedcmeusi
dsuzamernsi nocmosiHHo2o0 moka (Ar1T)

BBonHas yacTe.

Bce nponecchl, mpoucxosiye B MalinHax nocTosHHOTo Toka (MIIT), MmoryT ObITh 00BsiC-
HEHBI C MCMOJb30BAHUEM YEThIPEX MPABUJI, XaPAKTEPU3YIOIIHUX IIEKTPOMArHUTHBIE SBJICHUS
(npunoxenue A):

1) mpaBuiIO MOJTydeHHs IAEKTpUUYECKOro Toka — "HyxkHO B 3aMKHYThIM KOHTYyp K mome-
CTUTh UCTOYHUK 3.1.C. E. B TakoM KOHType nmoteyeT Tok |";

2) npaBUiIO MOJIYYEHHs] MarHUTHOTO moiyig — "HyXHO B MPOBOAHHMKE CO37aTh AJIEKTpUYE-
ckuii Tok |. Bokpyr Takoro rnpoBojiHuKa OyaeT 00pa3oBaHO MarHuTHoOeE mojie "

3) npaBWIO NOTYYEHUs] MeXaHn4Yeckon cuibl — "HyXHO MPOBOAHUK ¢ TOKOM | mOMECTUTH B
MarautHoe nosie @. Ha takoil npoBoAHUK OynieT AecTBOBAaTh MeXxaHuuyeckas cuna F";

4) npaBuiIO MOIMY4YEHHUsS] UHAYKUUOHHOU 3.4.c. £ — "[Ipu BCAKOM M3MEHEHMH MarHUTHOTO
noJiss @, npoHMU3bIBarONIEM KOHTYpP K, B KOHTYpE HAaBOAMTCS 3.1.C. £; HanpaBlIeHUEe UHAYKIU-
OHHOM 3.J1.C. oIpeensieTcs npaBuwiioM JleHna, npuyeM nepes NpUMEHEHUEM IPAaBUIa KOHTYP
C 3.1.C. HaJI0 3aMKHYTh".

YerBeproe npaBuiio npuMeHutenbHo K MIIT MoxxHO 3amMeHuTh Ha OoJiee MPOCTOE MPABUIIO
npaBoil pyku (puc.3.1), mpuyem nmpoueaypa onpeaesieHus HanpaBieHuss HHAYKIIMOHHOM 3.1.C.
E cymiectBeHHoO npoiie npasuia Jlexua.
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Pucynok 3.1 - K BbIBoy mpaBuiia NpaBoii pyKu U3 SIBICHUS
ANIEKTPOMArHUTHON MHIYKIHH (a) ¥ TIPABIUIO IPaBoi pyku (6)

[Tycth kOHTYp (puc.3.1,a), Bpalaromuiics ¢ 4aCTOTON @ B MAarHUTHOM T10JI€, XapaKTepU3y-
eMbIM UHIYKIMEH B mouis, 3a Bpems dt moBepHeTcs Ha yroa do, npudem do=cw-dt. [Tpu mome-
peunoM D u mpogonsHOM | pasmepax KoHTypa M3MeHEHHE miomiaau dS, KOTopyro MPOHU3bI-
BAIOT JIMHU MarHUTHOTO TOJIsl MHAYKIMEH B, 3a Bpemst dt Oynet paBHO

dS=1-D-da=1-D-w-dt, (3.1)
a n3MeHenue 0@ mMarauTHOTO IOoTOKa @ 3a TO ke Bpemst dt cocTaBut
d@=B-dS=B-1-D-o-dt (3.2)

B KOHTyp€ B COOTBETCTBUU C SIBIICHUEM JJICKTPOMArHUTHOW UHAYKIMU HABEAETCS 3.1.C. Ey,
paBHad



_d® B-1-D-o-dt

== B-1.D-0=2-B.1.2.0=2.B.1.y, (3.3)
dt dt 2
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rze V - JIMHEeWHAasi CKOPOCTh NIEpPEMEIICHUs] POBOJHUKA OTHOCUTEIBHO TOJIS.

[Tpu BpamieHMM KOHTYpa OTHOCUTENBHO MO MepEMENIatoTCs JIBa MPOJOJIbHBIX TPOBOAHU-
Ka |, u, mo3aTOMY B Ka)XJIOM U HUX OyAeT HaBeleHa 3.1.C. E, COCTaBISIONIas POBHO MMOJIOBUHY
a.a.¢c. B, (3.3). YuuteiBasg 3T0, B KaXJIOM U3 MPOBOJAHHKOB KOHTYpa, MEpeMellaronemMcs B
MarHuTHOM 10Jjie, Oy/ie HaBeaeHa 3.71.C., paBHas

E=B:l-v (3.4)

®opmynoit (3.4) yCTaHOBIIEHO MPaBWIO MOJYYEHUsS] UHAYKIMOHHOM 3.1.c. E B MIIT: "B
MPOBO/IHUKE, MIEPEMEIIAIONIEMCS] CO CKOPOCThIO V B MarHUTHOM TOJI€ ¢ UHAyKLIUEH B, HaBoO-
autes 3.a.c. B

Hanpasnenue 3.4.c. E, onpeneneHHoe ¢ TOMOIIIbIo npaBuia JIeH1a Oy1eT TakuM, Kak 1moka-
3aHO Ha puc.3.1,a.

[Toctpoenus, npuBeaeHusie Ha puc.3.1,a u Bua popmysst (3.4), IpUBOIAT K IPABHITY TIpa-
BOil pyku (puc.3.1,0): "IIpaByto pyKy HY>KHO PacrHojOKUTh TakK, 4TOObI B JIaJOHb BXOJWIN
JVMHUM MarHUTHOTO NoJist @, a 00JIbIION OTOTHYTHIN Majiel yKa3blBajl Ha HallpaBJICHUE Iepe-
MEIIEHUS TPOBOJAHMKA B M0JI€, TO Ha HAIIPABJIEHUE 3./1.C. YKAXKYT OCTaJbHbIEC YETHIPE NanbLa".

OTmeuaeM, 4TO IPABUJIO MPABOM PYKU HE SABIISETCS YHUBEPCAJIbHBIM, KAKUM SIBJISIETCS Mpa-
BUJIO JleHna, IpUMEHUTENBHO K 0a30BOMY ONPEJEIICHUIO TOIYYEHHUs] MHAYKIIMOHHOU 3.1.C.,
HO ero npuMmeHeHue npu aHanuze MIIT sBnsercsa 6o1e mpoCTBIM U, MOATOMY, IPEINOYTH-
TEJbHBIM.

OCHOBHAs 4acTb.

JBurarens nmocrossuHoro Toka (I1T) conepxut (puc.3.2):

- 00MoTKy B030YyxeHust (OB), pacnosnoxkeHnHyto Ha crtatope; kK OB mpuiiokeHo MocTosiH-
HOE HampspkeHue Bo30yxaeHust Upg, KOTOpOoe co3Aa€T B HEM MOCTOSHHBIN TOK |og, KOTOPHIiA
CO3/1a€T MOCTOSIHHOE MarHUTHOE ToJie BO30YkaeHUsT Dpp; C TOMOIIBIO MOJIOCHBIX HAKOHEY-
HUKOB, Ha3bIBAEMBIX U3-32 UX (DOPMBI, TIOJIOCHBIMU OalliMakamu, BJIOJIb UX CO3AETCs MOCTO-
SHHOE T10 BEJIMYMHE MAarHUTHOE MOJIe, HAITPaBJIEHHOE K eHTpy uiu oT uentpa AIIT; ato none
Ha3bIBA€TCSI OCHOBHBIM D, ,,;

- porop, Ha3biBaeMbli B [IIT sikopem; kK 0OMOTKE SIKOpsI Yepe3 pacroyIOKEHHbIE HA HEM
MJIACTHUHBI KOJUJIEKTOpA W MpUJIETrarollye K IUIaCTUHAM IIETKH, MOABOAUTCS BHEIIHEE MOCTO-
SHHOE HaNpsOKEHHUE, Ha3bIBaeMoe HampsbkeHueM sikops Ug; 3To HampspKeHUe co3llaeT B 00-
MOTKE SIKOPSI TTIOCTOSTHHBIN TOK STKOPS | .

Ipunyun oevicmeus J{I[IT cOCTOUT B CIEAYIONIEM: Ha MTPOBOJIHUKH SKOPs, OOTEKaeMbIe TO-
KOM |g, moMenieHHbIe B MarHuTHoe 1oJie @pp OOMOTKH BO3OYKACHUS, JCHCTBYIOT MEXaHUYe-
ckue cwibl F. Hampasnenue cun F onpezensercst mpaBuiioM J€BOIM PyKH, YTO OTOOPaKEHO Ha
puc.3.2.

[TpoBoIHUKN OOMOTKH SKOPS YKJIAJIBIBAIOTCS B MA3bl SKOPS U MOAKITIOYAIOTCS K TIIaCTHHAM
KOJUIEKTOpA TaKUM 00pa3oM, YTO B YACTAX OOMOTKH SKOPS, PACIIOJIOKEHHBIX IO pa3HbIE CTO-
POHBI OTHOCUTEJIBHO IIETOK, TOKM UMEIOT OJJHO U TO € HalpaBlieHUe. biarogapst TakoMy uc-
MOJTHEHUIO SIKOpsI, CUJIbl F, JeHCTBYIOIIME HAa BCE MPOBOJHUKHU SIKOPHOM OOMOTKHU, CO37AI0OT
OJIMHAKOBBIEC IO HAMPABJICHUIO BPAILAIOIINE MOMEHTHI, CJIEIOBATEIbHO, CKJIAIbIBAIOTCA U
TUM 3aCTaBJSIOT POTOP BpaILAThCA B OJHY CTOPOHY, HAIIPUMEP MPOTHUB YACOBOM CTpETKE,
KaK MokaszaHo Ha puc.3.2. HanpasieHnue BpallleHUs SIKOPsl ¢ YaCTOTOM (@ COBMAAAET C HAIpaB-
jgeHreM MoMmeHTa M. Eciu U3MEHUTh MOJISPHOCTH MPUJIOKEHHOTO K SKOpro HampsikeHus Ug,
TO MU3MEHUTCS HampaBiieHHs Toka lg Bo Bcex mpoBoaHMKax oOMOTKM sikops, u HAIIT Oyner
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BpallaThCs B APYTryl0 CTOPOHY.
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Puchoxk 3.2 - yCT‘pOﬁCTBO W IIPUHIAIT JIEUCTBUS JBUTATENIS IIOCTOSIHHOTO TOKA

[Tomumo ocHOBHOTO 3 dekra — noayuenus Bpamaromero momenta M, B 11T cymectByer
nobounvlll 3¢hghexm — BOZHUKHOBEHHUE B SIKOpPE 3.1.C. BpamieHus: £. Dta 3./1.C. BOBHUKAET 3a
CYET TOTO, YTO MPOBOJHUKU SKOPS MEPEMELIAIOTCS B MarHUTHOM IoJie OOMOTKH BO30YXie-
Hus @pp. HanpasiieHne 3.1.C. BpalieHus £, onpeneseHHoe 0 IpaBuily PaBoi pyKH, IPOTH-
BOMOJIOKHO TOKY lg. Tak xak Tok lg co3maercs npunoxeHHbiM K sikopto JIIT nanpspxkenuem
Uy, To nampaBnenus lg u Uy coBmanator, a 3.71.c. BpaiieHusi £ HamnpaiieHa HaBcTpedy K Ug.
[Toaromy 3.4.C. BpalieHus £ Ha3bIBAKOT TAKXKE MPOTUBO-3.1.C. Y CTAHOBJIEHHOE COOTHOLIECHUE
Mexay HanpasiieHusMH E u Ug mo3BosiseT 3amucarh CleAyIollee ypaBHEHUE LENu SKOps
AIIT:

U,-E=R,lI, = U,=E+R,I, (3.5)

B cootBerctBum ¢ (3.2) 3.1.c. BpaieHus E npsMO MPONOPUUOHAIBHO MHAYKTUBHOCTH B
MarHUTHOTO TOJIsi BO30YXIeHus, pasmepam oomotku D u | m wacTore BpameHust @ sSKOpS.
YKa3aHHYIO IPONOPIHUOHAIBHOCTD IPUHSATO 3alIMChIBaTh B BUJIE

E=c?w, (3.6)
rae ¢ — ko3¢ dunrent maruutHoro nmoroka JIIT.

VYpaBnaenue sxopnou nenu JAIIT npumer Bua

U, =cPo+R,I, (3.7)

Bonpocesl u 3adaHusi

1. Kakxue snexmpomacHummbie a671eHuss HAOII0OAOMCS 8 NIeKMPUYECKUX MAWUHAX !
2. Kak npusecmu si61enue d1eKmpomMasHumHoU UHOYKYUY K Npasusty npagot pyku?
3. llosichume ycmpoiicmeo u HazHaueHue omoenvuulix dnemenmos JI1T.

4. Kaxoe npunyun oeticmeus J{I1T?

5. Kaxotui nobounwiii 3¢hghexm sosnuxaem 6o epawjarowemcss JJIIT?
6. [losicnume 6618600 ypagHeHUs dNleKmMpuiecko2o cocmosiHus sikoprou yenu JI1T.
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3.2 Yempolcmeo u npuHyun delcmeusi
eeHepamopa rnocmosiHHoao moka (I'T1T)

BBonas gacTts Ta ke, uto U Teme 3.1.

OCHOBHAs 4acTb.

['enepatop nocrosiuaoro Toka (I'TIT) coctout u3 Tex xe snementon, uto u AIIT (cpaBHuTE
puc.3.2 u puc.3.3).

Ha3znauennem oOMOTKM BO30YXKIEHUS SIBISETCSA CO3JaHUE MOCTOSSHHOTO MarHUTHOTO TOJIS
B 3a30pe Mex1y ctatopoMm U sikopeM. Axopb I'TIT npuBoauTcs Bo BpalieHue CTOpOHHUM JBU-
raTesieM, HalpuMep, TU3EJIEM.

Hpunyun oeticmeus I'TIT cOCTOUT B CIEAYIONIEM: B TPOBOJAHUKAX SIKOPS, ITEPEMEIIAIOITNX-
cs (Bpamjarommxcs) B MarHUTHOM MoJie OOMOTKU BO30yxkaeHuss @pp HaBOAUTCS 3.J.C. E.
Hanpagsnenue ».4.c. E onpeaensieTcs NpaBujioM NpaBoil pyku. J.1.c. £ CHUMaeTCsl CO MIETOK U
BBIBOJIUTCS HA KJIEMMBbI T€HEpaTOpA.

Ecmu x knmemmam ['TIT nogkmounts Harpy3ky Ry, 3aMKHYB Ki1t04d SA, TO B Harpy3ke mote-
YeT TOK AKOps |g, KOTOphIM OyJIeT CO3/1aHO HA CONMPOTUBIIEHUHU Harpy3ku Ry Hanpspkenue Uy.
HamnpaBnenue Toka | g coBnagaer ¢ HanpaBiieHueM 3.4.c. E.

YpaBHeHuUeE 11eMU SIKOPsi, OCTABJICHHOE 10 2-My 3akoHy Kupxroda, nmeer BUI:

E=U,+R,l, = U,=E-R,l, = U,=c,0-R,l, (3.8)

VYpasuenus ['TIT (3.8) u AIIT (3.5 u 3.7) oaguHAKOBBIE MO CTPYKTYPE U OTIUYAIOTCS TOIBKO

3HAKOM ToKa lg.
[Tomumo ocHoBHOTO 3hdekTta — nonydenus 3.4.c. E, B I'TIT cymectByer nobounwiti 2¢hghexm
— BO3HUKHOBEHHE TOPMO3AIIET0O MOMEHTa M7. HanpaBiI€HO HABCTPEYy MOMEHTY M,,; TU3els.
Topmo3siuii MOMEHT M7 BO3HUKAET 3a CYET B3aUMOJICUCTBUS MPOBOJIHUKOB OOMOTKH SIKOPS,
00TeKaeMbIX TOKOM |g Harpy>kx€HHOro reHepaTopa, 1 MarHUTHOTO IOJsI OOMOTKH BO30YyXxze-
Hus @pp. Hanpasinenue MoMeHnTa M7 onpeelieHHOE MO MpaBUily JIEBOU pykH, OyAeT MpOTH-
BOIIOJIOKHBIM HaNpaBJICHUIO MOMeHTa M,,,, U eciiu M,,, 3aCTaBIs€T SIKOPh BpalllaThCs C 4Ya-
CTOTOM @, TO MOMEHT M7 OyJeT HampaBlieH HaBCTPEUy BpalleHuI0. BenuyrHa TOPMO3HOTO
MoMeHTa M7 IpsSIMO TPOTOPIMOHATBHA KOA((DUIIMEHTY MarHUTHOTO TOTOKa ¢ ['TIT u Toky
sxops g

M; =c @l (3.9)
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Pucynok 3.3 - YeTpolcTBO M IPHHITAI ACHCTBHS TeHEpPaTOpa MOCTOSTHHOTO TOKa

Jln3enp pa3BUBaeT MOMEHT M,,; 3a CUHET CKUTAHUS B HEM TOIUIMBA, YTO ABJISETCA PacxoJI0Ba-
HueM ternoBoil 3Heprun Wr. I'TIT Bpaiaercsa ¢ noCTOSHHOM 4acTOTOM @ Osarojnapsi Tomy,
YTO JU3EJEM MOCTOSHHO MOJJICPKUBACTCS PABEHCTBO MOMEHTOB: M,,,=M7. BOZBHUKHOBEHHE
MOMeHTa M7 cBsizaHO ¢ TOKOM lg (3.9). DTUM TOKOM B CONMPOTUBIICHUH Ry BBIIEISIETCS dJICK-
Tpuueckas sueprus W, =R, 15t. Dueprus W, MoxeT B3sTa TOJbKO u3 TeruoBoit Wr. Eciu
sxopb ['TIT nmpuBoAUTCS BO BpallleHUE BOJSHONW TYpOMHOM MaJaloliM Ha HEE€ ITOTOKOM BOJbI,
to s BpameHusa ['TIT pacxonmyercss mexanudeckast sHeprus. 3HauuT, B ['TIT mpoucxomut

IpeoOpa30BaHUE B IEKTPUUECKYIO DHEPTUIO SHEPTUU JIPYroro BUAA OT YCTPOMCTBA, CIIOCO0-
HOro Bpamars skops ['TIT.

Bonipochki u 3ad0aHusi

1. Iosacuume npunyun oeticmeus I'TIT u 6u0 ypagnenus 3nekmpuiecko2o cOCMosHUs €20
SAKOPHOU Yenu.

2. Kaxkotii nobounuwlii 2¢pgpexm soznuxaem 6 nazpyscennom I'TIT?

3. llosicnume gusuxy npeobpazosanus dsHepeul CrmopOHHUX MEXAHUIMO8, 8PAUAIOUIUX
axops T'IIT, 6 snepeuio snekmpuyeckyio.

3.3 lNonepeyHas peakyus sikopsi 8 MIT
BBoaHas 4acTe.
JI71st U3M0KEeHMsT CYyTH BOIIPOCa TIOHAI00STCS PUCYHKH, COCTaBJICHHBIE HA OCHOBE pHC.3.2 U
3.3. Jlns ynporieHus: iX HauyepTaHUs IPUHATHI CIIEIYIONTUE COTIIAIICHMS:
1). OObmoTKH BO30OYXIeHUS HE OyIeM 0TOOpakaTh, OCTABUM TOJIBKO M300pakeHUs (B BUJE




CTPEJIOK) CO3JaHHOI'0 UMU MarHUTHOTO IOJIS.

2). Komutektop He Oyaem n3o0paxarb, IEPEMECTUB LIETOYHBIN KOHTAKT ¢ 0OMOTKOW SIKOpS
Ha CaMH IPOBOJHHUKU SIKOPsI, OTOJIMB MX OT U30JSIUU B MECTAX KOHTAaKTa. MecTa yCTaHOBKH
IETOK ONPEJENISIEM 110 IEPEMbIYKaM (M30THYTHIM JIMHUSIM), IPOBEIEHHBIM OT OOMOTKH SIKOPSI
B I1a3y [0 IUIACTHHBI KOJUIEKTOpa. ECTECTBEHHO, Takas KOHCTPYKLMS KOHTAKTA Ha MPAKTUKE
HEelpuemMieMa 13-3a 3HAaYUTEIbHOTO UCTUPAHMS IIETOK 00 BHICTYHAIOLIYI0 OOMOTKY.

3). Bce nMHUM MarHUTHOTO TOJISE BOKPYT SIKOPsI, CO3aHHBIE OOMOTKOM BO30YXIeHus, 3a-
MEHHUM OJIHUM CYMMapHbIM BeKTOpoM @D, (puc.3.4,a), OCTaBUB 3a HUM CJICIYIOIIEE CBOMCTBO
IIOPOJMBILIETO €T0 IOJISI B 3a30p€: B BEPXHEN YAaCTU OTHOCHUTENIBHO IIETOK MAarHUTHBIC I1OJIS
3a30pa HaIPaBJIEHBI K LEHTPY SKOPs, & B HUJKHEN — OT LIEHTPA.

4). IlpumeM Kak peaslbHOW BO3MOKHOCTh BOCCTAaHOBJICHHSI JINHUA MAarHUTHOTO TOJIS B 3a-
30p€ 10 Pe3yNbTUPYIOLIEMY BEKTODPY, Hanpumep, P,,, 3a1aB JONOJHUTEIBHO IS I0JIA B 3a-
30p€e €ro paBHOMEPHOCTh BJOJIb AYT'H MOJIFOCHOIO HAKOHEYHHKa (puc.3.4,0).

[Ipumenenue npaBwil, U3JI0KEHHBIX B 11.3 U 4, IO3BOJISIET IIPU ITOCTPOEHHUAX HCIIOJIB30BATh
TOJBKO CyMMapHsbIe BeKTopa P, U D), 4TO ynpouaer rpa)uKy puCyHKOB, IOMHS, 4TO BCE-
I71a MO’KHO MEPENTH K MOJIIO B 3a30p€, 0TOOPaKEHHOMY MHOYKECTBOM CTPEJIOK.

OCHOBHAs 4acCTbh.

Toxu, npotekaroiiye B oomMotke sxopst MIIT, co3naroT MarHuTHOE MoJjie 0OMOTKH, Ha3bIBa-
€MO€ II0JIEM PEAKLIMU SKOps U 0003HauaeMoe Kak @,,. Hampasnenue Bekropa nons @, onpe-
nensieTcs mpaBuwiioM OypaBuuka. [lomyuaercsi, uro oOMoTKa sikopsi MIIT B3aumoencTByeT ¢
nojieM @y, ABJIAIOIUMCSA BEKTOPHOU CyMMOM NOJeH D, U D, ECTECTBEHHO, 3TO OTPA3UTCS
Ha pabore n pabounx xapakrepuctukax MIIT. Biusnue nons @,, Ha pabodue XapaKTepu-
ctuku MIIT HazbiBaercst peaxyueu axopsa. Beuny paznuuust pabounx xapakrepuctuk HIIT u
I'TIT, paccmoTpum

SIBJIEHUE peakuu sskops pasaenbHo mos AT m ['TIT.

PuicyHok 3.4 - 3aMeHa MHOYKECTBA PACTIPE/IENIEHHbIX B POCTPAHCTBE
BEKTOPOB OJTHUM BEKTOPOM MX CYMMBI (@) 1 Hao6opoT (6)

Peaknus saxopsg B 1T (puc.3.5).
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N F MoKa sIKopst
N, o) |7 6 0OMOmKe
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mempuldeckas
Heumpaib

Pucynok 3.5 - Peaxrms sikopst B JIIIT

BexkTop OCHOBHOTO MarHMTHOTO MOTOKa @,., CO3AAHHOTO OOMOTKON BO30YXICHUS

HaIIpaBJICH BHU3 U MEPICHIUKYIISIPEH OCH, HA KOTOPOW YCTAaHOBIEHBI METKUA. OCh, MPOXOIs-
1iast Yepe3 WETKU, Ha3bIBACTCS ceomempuyeckol Heimpanvio — 'H.
Tok |y B 0OMOTKe AKOps CO31a€T MAarHUTHOE TMoJe SIKOpsi P,,, KOTOPOE HAIPABJIECHO BIEBO.
Ero narmpasieHne onpeneneHo no npapuiay Oypasunka. Cymmon aAByXx noned @D,., u P, AB-
asiercs none Py. JInHUs neprneHauKyIsipHas nojito @y Ha3bIBACTCS PuU3UUECKOU HeUMPAnblo —
@H. Eciii mone @y pa3inoXuTh HA COCTABISIONINE MO BAOJIb 3a30pa MEXIY MOI0CAMU CTa-
TOpa U AKOPEM IO MPABHITY, 0TOOpaKeHHOMY Ha puc.3.4,0, TO OKaKeTcA:

- HaJ @H NUHUY MarHUTHOTO TOJIs 3a30pa Oy IyT HalpaBJIEHbI K LIEHTPY SKOPS;

- Ha muHuu @H noie 3a30pa OyJIEeT HYJIEBbIM;

- noj, @H nuHUKM MarHUTHOTO TOJIA 3a30pa OyIyT HAIPABJICHBI OT LIEHTPA SKOPSI.

C ydyeTom peakuuu SIKOps HalpaBJICHUE TOJIS 3a30pa B 3AIITPUXOBAHHBIX CEKTOpPAxX M3Me-
HUTCSI Ha TPOTUBOMOJIOAKHOE. ITUM TOJIHbIE MArHUTHBIE TIOTOKHU MOJIFOCOB 10 UX OCHOBHOMY
HANpPaBJICHUIO YMEHBIIATCS, U TaKOe SIBJICHUE HA3bIBACTCS PAIMACHUUUBAIOWUM Oelicmeuem
peaxyuu sikops. Hanpasnenue Toka |z BO BceX MPOBOAHUKAX OOMOTKH SIKOPSI HE U3MEHUTCA,
TaK OHO OIpPEAENAeTCS UCKIIOUUTEIHHO TOJMSIPHOCTHIO siIkopHOTO Hanpspkenust Ug. Eciu mpu-
MEHUTH K MPOBOJHUKAM SIKOPSI, PACIIOJIOKEHHBIX B 3aIITPUXOBAHHBIX CEKTOPaX, MPABUIIO Jie-
BOM PYKH, TO OKa)KETCs, YTO MeXxaHu4eckas cuiia F B HUX OyAeT HampaBieHa HaBCTpedy Bpa-
HICHUIO SIKOpPSI — MO 4aCOBOW CTpeske. B He 3amTpuXxOBaHHOW 4acTH POTOpA MEXaHUYECKas
cuna OyzeT BpamiaTh poTOp MPOTUB 4acoBOUM cTpenku. CyMMapHbIi MOMEHT, JEeUCTBYIOITUN
Ha AKOpPb, YMCHBIIMTCS B CPABHEHUH C MOMEHTOM, pPa3BUBAacMbIM 0e3 ydera noist @,,. Cneno-
BaTeNIbHO, peakuus skops JIIT ymeHslIaeT ero Bpamarmnyi MOMEHT, a 3TO YXYAIIEHUE OC-
HOBHOM XapaKTEPUCTUKHU JBUTATEIIA.

N3 noctpoenuii, IpuBEICHHBIX Ha puc.3.5, cneayeT, uto npu peakuuu sikops B JIIT mpo-
UCXOAUT OBOPOT @H oTHOCUTENBHO [ H IpOTUB HANPABJICHUS BPAIICHUS AKOPsI. ITO MPaBU-
JI0O JOJDKHO YYUTBHIBATHCS MPU MPAKTUUYECKOM YCTPAHEHHHM OTPHIATEIBHOTO JIEMCTBUS peak-
UK SKops Ha Bpawaromuii MomeHt AIIT.

Peaxims sskopst B I'TIT (puc.3.6).




BekTop OCHOBHOrO MarHMUTHOro noroka @,., CO3JaHHOTO OOMOTKOM BO30YXIEHUs
HaIIpaBJICH BHU3 U MEPIECHIUKYISPEH OCH, HA KOTOPOM yCTaHOBJIEHBI IIETKU. OCh, MPOXOAS-
11as yepe3 METKU, Ha3bIBAETCA ceomempuieckou Heumpanvio — I 'H.

B ynoxeHHBIX B ma3bl MPOBOJHUKAX OOMOTKH SIKOpsl OyIyT MHAYKTHpPOBAaThCS 3.4.C. Ejp,
HalpaBJIEHUs] KOTOPBIX OIpeaesnseTcss MpaBuiaoM mnpaBoil pyku. Cymma 3.4.c. E oOpasyer
s.a.c. E T'TIT, xotopas noaseaeHa Kk merkam. Hanpasnenuwe Toka skops |g Harpy:KeHHOro
I'TIT Oyzner coBnanare ¢ HampaBjleHUEM cyMMapHoi 3.4.¢c. E. Tok |4 co3maeT MarHuTHOE 1ose
Akopsi @,,, KOTOpOE HaIpaBJIEHO BIpaBo. Ero HampapieHue OIpeAeneHo 1o IpaBuily Oypas-
yrka. Cymmon 1ByX nmoneu @,., u @, apnsgercs noue Py. JInausa nepneHIuKyaspHas MO0
@y HaspIBaeTCA Quszuueckou Hetimpanvio — @H. Pactipenenenue muanii moist @y B 3a30pe Oy-
JET OTJIMYAIOUIUMCS OT pacrpeaeneHus auaui nous D, (puc.3.5):

- HaJ, @H TUHUM MarHUTHOTO NOJIs 3a30pa OyyT HAaNpaBJIeHbl K HUEHTPY SKOPS;

- Ha 1uHKUK @H none 3a30pa OyJeT HyJIEBBIM

- noa @H NUHUK MarHUTHOTO OJIs 3a30pa OyAyT HalpaBJIEHbI OT LIEHTPA AKOPSI.

C y4eroM H3JI0KEHHOI'O HaIlpaBJCHHUE IOJSA 3a30pa B 3alUTPUXOBAHHBIX CEKTOpax M3Me-
HUTCS Ha IPOTUBOIIOJIOKHOE, 4TO Takxke Kak u B JIIIT oTpakaer pa3marHuuuBaromiee Aci-
CTBHE SIKOpsl. BeneacrBue M3MEHEHUsT HAIlPaBJICHUS I0JIS B 3AIITPUXOBAHHBIX CEKTOpax M3-
MEHUTCS Ha IPOTHUBOIIOJIOAKHOE, HAIIpaBJIEHUs 3.1.C. Eyy
B [IPOBOJIHUKAX Ma30B KOs, MOMABUIMX B 3TH CEKTOpa. B He 3aITpruX0BaHHON YacTH pOTOpA
3.4.c. Ey He U3MEHAT HanpaBiieHus U OyaeT Takol, kak npu padore I'TIT Bxonocryro. Cym-
MapHas 3.4.c. E, onpenensemas Kak aareoOpandeckas cymma 3.7.C. B BUTKaX, OFPaHHMYEHHBIX
IETKAMH, YMEHBIIUTCS B CPABHEHUH C CyMMOM 3.1.C. 0e3 ydera nong @,,. CienoBareisHo,
peakuus sxops ['TIT ymenpmaer ero ».4.c. £, a 3T0 yXyJIIIEHHE OCHOBHOM XapaKTEPUCTUKH
reHeparopa.

Hanpasnenue
2.0.c. E¢
obmomke
sAKOpsL

Il]emxa

MempuyuecKasn
Heumpans

+ U, o -
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Pucynok 3.6 - Peakrms sikopst B I'TIT

W3 nocrpoenuii, npuBeneHHBIX Ha puc.3.6, cieayer, yto npu peakuu sikopsa B ['TIT mpo-
MCXOJUT MOBOPOT HEWTpAJW IO HAIPABJICHHUIO BPALICHHUS SIKOPSA. DTO MPABWIO BAXKHO IS
MIPAKTUYECKOTO YCTPAHEHUSI OTPHULIATEIBHOTO JECUCTBUS PEAKLUUU SKOPS HA BEIWYMHY 3.].C.



I'TIT.

Komniencanus peakimu sxops B MIIT.

Bmusnune peakunn sixkops xak Ha JIIT, tak n va I'TIT, orpunarensnoe, tak xak y JAIIT no-
HIDKaeTca Bpamaromuii MoMeHT, a ['IIT nonmxkaercs 3.4.¢c. E 1, Clieq0oBaTebHO, HAPSIKEHNE
Uy Ha Harpy3ke.

Ecou AIIT wmu T'TIT paGoTtatoT co cTaOMIBHON HArpy3koi, TO PEaKIHi0 SKOPS MOKHO
CKOMIIEHCHUPOBATH ITyTEM IIOBOPOTA TPABEPCHI, HA KOTOPOW YCTAHOBJICHBI IETKHU:

- y AIIT TpaBepcy MIETOK HY>KHO IOBOPAYMBATh IPOTUB BPALLIEHUS SIKOPS;

- y I'IT TpaBepcy ETOK HY>KHO MIOBOPAYUBATH MO BPAILIECHUIO SIKOPSI.

Ecau JIIT wnu I'TIT paGoTaroT ¢ u3MeHstoIEHcs: B OOJIBIINX MpeJiesiax Harpy3Kou, To pe-
aKIHIO SIKOPS MO>KHO CKOMIIEHCHPOBATh yCTaHOBKOW Ha ctatope MIIT nonosHuTenbHBIX MO-
mocoB (puc.3.7).

Mexay OCHOBHBIMH MOJIIOCAMHU CTAaTOPA HA OCHU F€OMETPUYECKOW HEUTpaly yCTaHABIIMBA-
FOTCSI CEPACYHUKU JIOTOJHUTENBHBIX MMOJIOCOB /[//, 1 HA HUX HAMaThIBAETCSA KATYIIKA U3 TOJ-
CTOTO MPOBOJA, BBIIEPKUBAIOIIETO OOJBIION TOK AKOPS (IECATKU — Thicsiun ammep). 11 co-
3[1aI0T BJOJIb OCU T€OMETPUYECKON HenTpanu nomne Py [lone peakuun Axops Takxke HaIpas-
JIEHO BIIOJIb OCH I€OMETpuyecKor HeulTpamu (cMm. puc.3.5 u 3.6). Ilapamerpsr katywku /11
(pa3Mepsl MOJIIOCA, KOJIMYECTBO BUTKOB KaTYIIKH) BBIOMPAIOTCS TaKUMH, 4TOObI moiue Py
Obw10 paBHO nommo @,,. Torna B cymme Tpex nomue - @y, @y 1 @yyp — cymma nosieit @, u
@ ;7 Oyzer HyneBoH, cymmapHoe nosie @y Oyzner paBHO noio D,.,. Peaknus sikops moiaHo-
CTBIO CKOMIICHCUPOBAHA U 3Ta KOMIIEHcalus aericTByeT npu mo0oit 3arpyske AT umum ['TIT.

®OC H ®2= ®OC H

Pucynok 3.7 - KoMrieHcarust peakiiu SKopst TOMOTHUTETbHBIME roirocamu (/{17)

Bonipochki u 3ad0aHusi

1. Ymo nazvieaemcs peaxyueu sikops y MIIT?

2. K kakum ompuyamenvrvim nocredcmeusm npusooum peaxyusi skops y JIT?

3. K kaxum ompuyamenbHbvim nocieocmeuam npusooum peaxyus skopsa y I'TIT?

4. Ilosacnume npunyun KOMHEHCAYUU peakyuu SKops ¢ NOMOUbI0 OONOJHUMENbHBIX NOJIIO-
Co8.

3.4 MazHumoosuxyuwue cusbl U 3.0.c. obmomok MI1T

Cuauaina paccmorpum I'TIT.

O6moTtka sikopst I'TIT cocTouT M3 MHOTOBUTKOBBIX CEKIIMM, YJIOKEHHBIX B IMa3bl pOTOpA.
Kaxxnas cekiust moAKIIoYeHa K CMEKHBIM TUIACTUHAM KoJuleKTopa. K KoJiieKkTopy nmpuiieraror
etk (puc.3.8). UToObl CHATH C OOMOTKHM SIKOPSl BO BHEIIHIOIO II€Mb MAaKCUMaJIbHOE Hampsi-
JKEHHE, HEOOXO0IMMO:

- CEKLUHU COEJAMHUTH IOCIEI0BATENIbHO, YTOObI 00€CTeYTh CyMMHPOBAaHUE UHAYKTHUpPYE-
MBIX B CEKLUX D.14.C. £

- HAJIOKWTh IIETKM HA T€ IUIACTHUHBI KOJUIEKTOPA, MEXAY KOTOPBIMHU HAIPSIKEHUE MUHU-
MaJIbHOE, YTOObI YMEHBIIUTh UCKPEHHUE IIETOYHO-KOJUIEKTOPHOIO y3I1a.
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Takue cMexHbIe TIaCTUHBI pu XojocToM xoxae ['TIT pacnonoxxensl Ha Ppuznueckoit HeUTpa-
mm (puc.3.6), a Mpu HAJIUMYUU JIOMOJIHUTEIBHBIX MOMIOCOB (puc.3.7) — HA TE€OMETPUUECKOU
HEUTpaJIU.

OOMoTKaMu BO30YXIACHUS, 3aKaHYMBAIOIIUMUCS (DUTYPHBIMU MOJIOCHBIMU HaKOHEYHHKA-
Mmu (puc.3.2 u 3.3), B 3a30pe MEXKIy MOJIOCAMU U SIKOpPEM peanbHoe mnoJie (puc.3.8), koTopoe:

- B IIpeJieaX HAKOHEYHUKOB 3HAYEHUE MHIYKLIUH MO B, IPAKTUYECKN TOCTOSIHHOE;

- Ha y4acTKax SKOps, paclojI0KEHHBIX MEXIY MOJICAaMU MHAYKIMS MarHUTHOIO MOJs B,
HEIPEPHIBHO M3MEHSAETCA OT MAKCUMaJIbHOM OJHOrO 3Haka (1moja ceBepHbIM nosrocoM N) 1o
MaKCUMAaIILHOU JIPYTOro 3HaKa (TI0/1 FOXKHBIM TIOJIFOCOM S).

i Faeanynrid
4 Eﬂtﬁ% spadux noas

)
Prcymow 3.8 - [ ders pacipenensmig HEIVEITHE MATHHTHOT 0 II0J1T
EozbyEmemt By H o 0.c. B Mexy o0 CeMHHLI ITACTHHAME KOJIIERT 0pa IIpH
132 CTIOJTORE BHETH TIDOE OHEE OB AROR 107 TI0JE CARGH () B MEETY [T CAG {5

Pamku cexumii SKOpHON OOMOTKM HMMEIOT HIMPUHY, MPAKTUYECKU PABHYIO PACCTOSIHHIO
MEXKly LIEHTpaMH MoIt0coB. KOHIIBI CEKITMU BHIBEJICHBI HA CMEXHBIE IUIACTHUHBI. PaMka mnepe-
MEIAeTCsl OTHOCUTENBHO TOJIFOCOB CO CKOPOCThIO V. Eciii cTOpoHa paMKu INepeMeiiaeTcs B
MAarHUTHOM MOJIE C UHAYKIUEN B,, TO B HE HHIYKTUPYETCA 3.1.C. E\ MPSIMO MPOMOPIHAOHAb-
Hasg uHAYKIuU B, (3.4). 3nauut rpaduku 3.1.c. E, U UHAYKIUU B, mogo06HbIe o Gopme (Ha
puc.3.8 3Ty rpaduku MOKa3aHbl COBHAJAIOIIMMH, YTO BO3MOXHO IOCIE BbIOOpAa COOTBET-
CTBYIOLIETO MacIitada it rpapuka E,).

B ceknusax sikopHOM 0OMOTKH, KOTOpBIE MEPEMENIAtOTCs MO/ MOJTCaMU, HHAYKTUPYETCS

MakcuMalibHas 3.1.c. E,,. (puc.3.8,a), a mepeMemarmuxcsi B MEXKIOJIIOCHOM ITPOMEKYTKE
9.]1.C. MUHUMalbHas En, (puc.3.8,0).
[Ipu BpamieHun siKOpsi IMIETKaMU HEU30€KHO OyAyT MPOUCXOAUTH 3aMbIKaHHMS HAKOPOTKO
CMEKHBIX KOJUIEKTOPHBIX TUIACTUH, YTO MPUBEAET K MPOTEKAHUIO B IIETKE U IIACTUHAX KOJI-
JIEKTOpa TOKA KOPOTKOTO 3ambIKaHMsl. O4EBUIHO, YTO [IJI1 YMEHBIIIEHUSI TOKAa KOPOTKOTO 3a-
MBIKaHUSI M, COOTBETCTBEHHO, MCKPEHHMS IIETOYHO-KOJUIEKTOPHOTO Y3Ja, MIETKU JIOJKHBI
npujeraTh K TOM mape CMEXHBIX IJIACTUH KOJJIEKTOpPA, Ha KOTOPbIC BBIBEJEHA CEKIIUSI, CTO-
POHBI KOTOPOW MEPEMENIAOINXCSI B MEKIIOJIOCHOM MPOMEXYTKE. 3HAUUT, WemKU OO0JIHCHbL
pacnonazamscs Mo4Ho N0O YeHmMpamu noa0Co8.

Hpyrue cekiuu SsKOpHOW OOMOTKH, K IJIACTUHAM KOJUIEKTOpa KOTOPBIX HE MPUKATHI IIET-
KM, JOJDKHBI OBITh COEIMHEHBI IMOCIEA0BATEIBLHO, YTOOBI 3.1.C. E;; MPOBOJHUKOB CEKIIHUMA
CYMMMPOBAJIUCh, YTO MO3BOJIUT CHATH ¢ ['TIT MakcumanbHyto 3.4.c. £. DTO AOCTUTAETCS CO-
OTBETCTBYIOIUMHU CXEMaMH YKJIaJIKH OOMOTKH B Ta3bl IKOPSI.

Paccmorpum JIIT.
B ypaBuenuu U, =E+R,1, (3.5) uenu sikops AIIT Benuuuna nagenust HanpsikeHus Rglyg
Ha COMPOTHBJICHUH Rg MPOBOJHUKOB OOMOTKM HAMHOTO MEHbIE (0KOJIO 2...5%) 3Ha4YCHHI
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nojBeseHHoro HamnpsbkeHuss Ug u 3.1.c. Bpamenus E. [loatomy, MOxkHO cuutaTh, uto Ug=F.
Tak kak 3.4.c. £ paBHa cyMMe 3.1.C. £, MHIYKTUPYEMBIX B YJIOKEHHBIX B Ma3bl IPOBOAHUKAX
0OMOTKH SIKOpsI, TO pachlpe/iejieHue MOABEACHHOIO0 U3BHE SIKOPHOTO HampsbkeHus Ug Mexay
CMEXHBIMH TUIACTUHAMH KOJIJIEKTOpa OyAeT B TOYHOCTH MOBTOPATH pacrnpeneneHue 3.1.c. E.
J{nsl yMEHBIIEHHS] UICKPEHUS IIETOYHO-KOJUIEKTOPHOTO Y3714, HIETKH IO KHBI MPUJIETAaTh K TOU
Mape CMEXKHBIX IUIACTUH KOJUIEKTOPA, HA KOTOPBIE BBIBEJCHA CEKIHs, CTOPOHBI KOTOPOM Iie-
peMenaronMxcsl B MEXKIIOJIIOCHOM MPOMEXYTKE. 3HAUUT, WemKU OO0NHCHbL PACNONA2ambCsl
MOYHO NOO YEeHMPAMU NOTIOCOS.

Hpyrue cekuuu SKOpHOW OOMOTKH, K IJIACTUHAM KOJUIEKTOpa KOTOPBIX HE MPUKATHI MIET-
KW, JTOJDKHBI OBITh COSAMHEHBI TaK, YTOOBI MPOTEKAIOIINE 110 HUM TOKH B IMpEeIax IMOJFOC-
HbIX HakOHEYHUKOB ¢ ['TIT umMenn oHO U TO e HalpaBiICHUE, YTO 0OCCIICUHT MOTYyUYCHUE OT
JIIT MakCUMaJIBHOTO BPAIIAIOIIET0 MOMEHTA. DTO AOCTUTAETCS COOTBETCTBYIOIIUMH CXEMa-
MU YKJIaJKd OOMOTKH B Ma3bl SIKOPSL.

Takum obOpaszom, TpeboBaHUs K BbIOOpY MecTa yctaHoBKH IeTok jis ['TIT u JIIIT copna-
mu. Taxoke ornpezeneHsl TpeOoBaHus K UCTIOTHEHUIO sikopHOit ooMoTku ['TIT u JI1T.

Bonpoceki u 3adaHusi

1. Kakue mpebosanusi Kk 00MOmKe AKOps U K YCMAHOBKe WemoK 00JIXHCHbL ObiMb GbINOJIHE-
Hbl, 4UmMoObl MOMCHO ObLI0 cHAmMb ¢ oomomku axopsa I'TIT 6o eHewHI00 yenv MaKcuMaibHoe
Hanpsxcenue?

2. Kaxue mpebosanus k 0bmMomke SKOps U K YCIMAHOBKE WemOoK O0AHCHbL OblMb 8bINOJIHE-
Hbl, UmMoObl MOMCHO ObL10 cHAmMb ¢ oomomxu axopa I'TIT 6o enewinio yens MaKcumaibHoe
Hanpsxcenue?

3.5 lNemneesbie sskopHble obmomku MIIT,
OCHOBHbI€E rapamempabl

BBojiHas yacTs.
SxopHble OOMOTKHU BBIMOJTHSAIOTCS IO MIA0JIOHY B BUJI€ CEKIIMA M YKJIAJABIBAIOTCS B Ta3bl SIKO-
psi. OCHOBHBIM CIIOCOOOM YKIJIAJIKH SIBJISICTCSI ABYXCJIOWHBIN, KOT/Ia B OJTHOM Ta3y Ha pa3HbIX
Apycax YJIOXKEHBI IyYKH BUTKOB, 00Opa3yIOIIUX CTOPOHBI ABYX CEKIIMil. /[Ba BBIBOJA KaXKIOM
CEeKIIMH TIpUNasiHbl (MPUBAPEHBI) K Mape KOJUIEKTOPHBIX TuiacTuH. [1o cmocody moakmtoueHus
CEKIUH K TJIaCTUHAM SIKOPHbIE OOMOTKH MOPa3/IesIOTCS Ha METJIEBbIE U BOJHOBBIE. He3aBu-
CHMO OT BUJIa 0OMOTOK 00sI3aTE€JIbHBIMHU SIBJISIFOTCS /1B YCIIOBUS:

- JIB€ aKTUBHBIE CTOPOHBI CEKIIMM OOMOTKH JOJIKHBI pacrojiaratbCsi Mo pa3sHOMMEHHBIMU
MOJIFOCAMH — OJTHA MOJI CEBEPHBIM TOJIFOCOM, A IPYras — MMOJI FOKHBIM;

- AKTUBHBIE CTOPOHBI CEKLHI, BBIBOJBI KOTOPHIX MOAKIIOYEHBI K TEM IJIACTHHAM KOJUIEK-
TOpPa, K KOTOPHIM MPUJIETAIOT METKHU, JOJHKHBI HAXOAUTHCS B MEXKITOIIOCHOM MTPOMEKYTKE.

Jlist ymportieHus: HauepTaHusl CXeM 0OMOTOK SIKOpSI peajibHbIe MHOTOBUTKOBBIE CEKIMH OY-
JIET N300paXkaTh B BUJIC OJTHOTO BHUTKA.

Paccmotpum yetsipexmnontocHyro MIIT. Cxema yknagku B ma3bl U HOJICOECIUHEHUS CEKIIUI
K KOJUICKTOPHBIM IUIACTUHAM, MOKa3aHHbIe Ha puc.3.9 u 3.10, BBINOJHEHHBI C YYETOM CJEAY-
FOIIUX ITOJIOKEHUI:

- KOJIMYECTBO IJIACTUH KOJUIEKTOPA PABHO YUCITYy IIA30B HA SIKOPE;

- CTOpOHA CEKIIMH, YJI0KEHHAs B HIKHUM SIPyC Ta3a, MoKa3aHa MyHKTUPOM, a B BEPXHUU
ApyC — CIUIOLIHOW JINHUEH;

- pa3aEeIUTENIbHBIN U30JIAIMOHHBIA TPOMEKYTOK MEXKIY CMEKHBIMU KOJUIEKTOPHBIMU IL1a-
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CTHHaMH PAcCIIOJIOKCHBI HA OCH CUMMCTPHUH TOM CCKIIMH, KOHIIBI KOTOpOﬁ IMPHUCOCANMHCHBI K
YKa3aHHBIM IIJIACTHHAM

- ICTKKW YCTaHaBJIMBAIOTCA HA OCAX CUMMCTpPUHU (HCHTan) ITIOJIFOCOB,

- CABUTI 110 JAKOPIO MCKAY COCCOIHUMU CCKIUAMUA PABCH OJHOMY IIa3y.

OCHOBHAas 4aCTh.

I'TIT ¢ nerneBoit 0OMoTKOH (puc.3.9.a)

PaccMoTpuM cekimu SIKOpHOM OOMOTKH, BBIBOJBI KOTOPBIX MOJCOECIWHEHBI K CMEXKHBIM
miactuHam 8-9 u 10-11 xomnexropa (Ha prc.3.9 3TH CEKIMK BBIICTCHBI YTOIIEHHBIMU JTHHU-
SIMU).

CTOpOHBI CEKIINH, MOJCOSTUHEHHOHN K MIacTUHaM 8-9, IBIKYTCS BIPAaBO CO CKOPOCTHIO V B
MEXKIOJIIOCHOM TMPOCTPAHCTBE, B KOTOPOM HWHAYKIIMS MarHUTHOTO TOJS ONM3Ka K HYJIIO
(puc.3.8,0). IToaTOMy 3.71.C. CEKIMM MPAKTUYECKHU HYJIEBAasl U OHA MPUIIOKEHA K JIBYM CMEX-
HBIM IIJJaCTUHaM 8 U 9, KOTOpble 3aMKHYThl HAKOPOTKO IpUJIeraronell Kk HuM merkoi. Toka
KOPOTKOTO 3aMBIKaHUs B ILIETKE HE OYAET, UYTO U HYKHO JJIs1 HEAOMYILIEHUS €€ UCKPEHUS.

K cmexnbiM mnactunaM 10-11 monkiitoueHa cexkius, JieBasi CTOpoHa KOTOPOH NepeMeniaeT-
sl B IOJIE MoJTroca S, a mpasasi — B noJie nostoca N. HaliieHHble ¢ TOMOIIBIO MTpaBuiia MpaBoi
PYKH HampaBJIEHUs 3.]1.C. € B aKTUBHBIX CTOPOHAX TOW CEKIMM HalpaBJIE€Hbl COIJIACHO U, T10-
TOMY CKJIAJIBIBAIOTCS B 3.1.C. 2'e. AHAJIOTUYHO MOKHO YCTaHOBHTb, YTO MEXY CMEKHBIMU
wractuaamu 9-10 u 11-12 neiictByrotT 3.4.c. 2'e. B menom Mexay Tpems mapamMu CMEXKHBIX
miactud 9-10, 10-11 m 11-12 aeicTByrOT 3.4.C. 2'e, KOTOPBIE CKIIAIBIBAIOTCS M JAlOT Ge.
D.4.c. 6'e BRIBOJUTCS Ha JIGBYIO KJIIEMMY T€HepaTopa C MOJSIPHOCTHIO "+, a Ha MmpaByro — C
noyiipHOCThIO "-". [10J00HO W3II0KEHHOMY MOKHO YCTAHOBUTB, UTO MEXKIY MapaMu CMEX-
HBIX TUIACTHH C 4-¥ 10 7-10 IEHUCTBYIOT OJHOHAIPABICHHBIC 3.11.C. 2'e¢ U 00IIas 3.1.c. 6'e BbI-
BOJUTCA TAaKXXE Ha JIEBYIO KJIEMMY T'€HEpaTopa ¢ MOJIIPHOCTHIO "+, a HA MPaByrO — C MOJAP-
HOCThIO "-". Bcero Ha KieMMbl BBIBOJUTCSI CO BCEX CEKIUM SIKOPHOM OOMOTKH 3.1.C. paBHas
6'e, mpuuem oOpazyeTcsi OHA B UEThIpEX MapaljIeNIbHbIX BETBAX SIKOPHOM 00MOTKH. [loaToMy
NEeTJIeBYI0 OOMOTKY Ha3bIBAIOT MapajuiebHOM 0O0MOTKON. OHa paccuMTaHa Ha OOJBIIONW TOK
SKOPSI.

HIIT c nerneBoii 00MOTKOM (purc.3.9.0)

PaccmoTpum cekium sIKOpHO 0OMOTKH, TTOJICOEIMHEHHBIM K MIacTHHaM ¢ 4-i mo 8-10. Tok
|7, co3maBaemblii HanpspkeHneM Ug, BTEKaeT B METKY MO/ MJIACTUHOM 8 clieBa U BHITEKAET Ye-
pe3 meTKy 4 (IyTh MPOXOXKISHUS TOKa OTMEUCH YTOIIICHHON muHuel). V3 mpoBeIeHHBIX T10-
CTPOEHUM BUJIHO, YTO:

- TOKM B CTOPOHAX CEKIUH, YJI0)KEHHBIX B OJIMH I1a3 B Pa3HbIX SPYycax, HAIIPABJICHBI B OJIHY
U Ty )K€ CTOPOHY;

- HaIpaBJICHUSI TOKOB B CTOPOHAX CEKIUH, pacrnoioXkeHHbIX 1Moj noitocaMu S u N umeror
IIPOTHBOIIOJIOXKHBIE HAIIPABIICHUS.

Haiinennbie ¢ moMoOIIbI0 MpaBuiia JIEBOM pyKH HampaieHus cui 2'F, meicTByromux Ha
CTOPOHBI IBYX CEKI[MH, pa3MELIECHHBIX B OJHOM Ma3y, MOKa3bIBAIOT, YTO BCE CUJIbI HAIIpaBJIE-
HBI B OJTHY U TY K€ CTOPOHBI, T.€. CKJIAJbIBAIOTCS apu(METUUYECKH 110 BCEM I1a3aM.
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Pucynok 3.9 - Cxemsl nemieBbix 00MoToK sikopst st I'TIT (a) u JIIT (6); 3HaueHust
3.].C. € B aKTUBHBIX CTOPOHAX CEKIHIT U 3.11.C. 2'¢ MKy CMEKHBIMH TIACTUHAMU
I'TIT; HarpaBIIeHHUSI TOKOB ig B aKTMBHBIX CTOPOHAX CEKIINI M HAIIPABJIEHHS
MexaHndeckux cun 2'F, neficTByronmx Ha BUTKH SIKOpHOI ooMoTku JAITT

B xaxnoy u3 akTUBHBIX ceKuMil npu BpamieHuu sskops AIIT unaykTtupyercs 3.1.c. Bpauie-
HUS BEJIUYMHON 2'e, a MEXKIYy IUIACTUHAMM, K KOTOPBIM IPHUJIETAOT MIETKH, 1.J1.C. BpaIleHUs
OyJeT HyJEBOM, TaK COOTBETCTBYIOIIUE ITUM IUIACTHHAM CEKIUHM MEPEMEIIAIOTCs B MEKIIO-
JIFOCHOM MPOCTPAHCTBE C HYJIEBBIM IOJIEM.

Bonipochkl u 3adaHusi

1. Kakue ycnosus yuumul8aiomcs npu ykiaoke cekyuii 0OMOmMKU SKOPs 8 na3vl U onpeoe’ie-
HUU Mecma yCmaHo8Ku wemox?

2. ObocHytime npunyun gvlbopa mecma ycmarnosku wjemox 6 I'TIT.
3. Kak nanpasnenwl 3.0.c. 6 akmuenwlx cekyusax axopuou oomomxu I'TIT?
4. ObocHytime npUHYUN CYMMUPOBAHUSL CEKYUOHHBIX 3.0.C. 8 00wyto 3.0.c. E I'TIT u npun-

YUn co21acO8AHHOCMU HANPABAEHUIL 3.0.C., 00PA3YEeMbIX 8 NAPALIENbHBIX BEMBIAX MENCOY
wemxkamu.

5. Kax nanpaenenvl moku 60 écex cekyusix akoprou oomomxu JIIT?

6. ObocHylime NPUHYUN CYMMUPOBAHUS MEXAHUYECKUX CUT, OeUCMBYIOWUX HA CIMOPOHbL
akmueHwvix cexyuil 8 J[1IT.

3.6 BornHosnble sikopHblie obmomku MIT,
OCHOBHbIE rnapamemps|

BBonas gacTth Ta ke, 9To U TeMe 3.5.

OCHOBHAa4 4acCThb.

['TIT ¢ BomHOBOM 00MOTKOI1 (prc.3.10.a)

PaccMoTpuM ceKIMu SKOPHOM OOMOTKH, BBIBOJBI KOTOPBIX IOACOCIWHEHBI K CMEXHBIM
mactuHaMm /-8 u 10-11 kosekTopa (Ha prc.3.9 3TH CeKIMU BbIJEIEHBI YTOIIIEHHBIMU JIUHU-
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SIMH).

[Tpu ABMXKEHUU OT TUIACTUHBI / OYJIET MPOIeHa CeKIHs, MOACOCTMHEHHAs K TPOMEKYTOU-

HOM mutactuHe 17, u OT Hee OyleT MpoiiieHa CeKIMs, OKaHUYMBAIOIIascs Ha TiacTuHe 8 (Bech
ONMCAHHBIA MYyTh MOKAa3aH YTOJIICHHOW JMHUEH). Bce cTOpOHBI MPONIEHHBIX CEKIUH Iepe-
MEUIAIOTCA B MEXKIIOJIFOCHOM MPOCTPAHCTBE, B KOTOPOM HUHJIYKLUSI MATHUTHOTO TOJIsE OJIM3Ka
K Hymto0. [ToaToMy 3.11.C. CEKIUIl MPaKTUYECKU HyJIeBasi U OHA MPUJIOKEHA K ABYM CMEKHBIM
IIacTUHaM / M 8, KOTOpbI€ 3aMKHYThl HAKOPOTKO MPUJIETAIOIIEH K HUM IETKOM. Toka KopoT-
KOT'O 3aMBIKaHUS B MIETKE HE OYJIET, UTO M HYXKHO JIJIs1 HEAOIMYIIICHUS €€ NCKPEHUSI.
[Ipu aBuxkenuu ot mactulbl 11 Oynet mpoliaeHa cekius, MoACOCAMHEHHAs K MPOMEXKYTOY-
HOM TutacTuHe 1, u OT Hee OyJeT MmpolaeHa ceKlus, OKaHuuBaromiascs Ha mactiude 10 (Bech
ONUCAHHBIA MYyTh MOKa3aH YyTOJILIECHHOW JinHuEeH). Bce cTOpOHBI MPONUJEHHBIX CEKIUN mepe-
MEIIAIOTCS MOJI MOJIOCHBIMU HAKOHEYHUKAMHU, KOTOPBIMHA CO3JAETCd OCHOBHOE MArHUTHOE
nosie I'TIT. HaiineHHbIe ¢ TOMOIIBIO MpaBuUiia MPAaBOM PYKU HAIIPABICHUA 3.7.C. € B aKTUBHBIX
CTOpOHAX JBYX CEKIIMSX HAMpPABJIEHBI COMVIACHO U, TO3TOMY CKJIAJIbIBAIOTCS B 3.1.C. 4'e. AHa-
JIOTUYHO MOXKHO YCTaHOBHUTb, YTO MEXAY CMeXHbIMU IlactuHamu 9-10 u 11-12 neicTByror
3.4.c. 4e. B uenom mexay Tpems napamu cMexxHbix miactul 9-10, 10-11 u 11-12 nedictByrot
3.1.C. 4'e, KOTOpBIE TaK)Ke CKIAAbIBAIOTCS B 12'e. D.1.c. 12'e BHIBOAUTCS HA JIEBYIO KIIEMMY T'e-
HepaTopa € MOJSPHOCTHIO "-", a Ha MpaByr0 — ¢ NOJAPHOCTHIO "+". M3 U3II0KEHHOrO0 BUIHO,
YTO K CMEXHBIM KOJUIEKTOPHBIM IJIACTUHAM BBIBOJMUTCS 3.11.C. U3 JABYX IMOCIEI0BATEIBLHO CO-
eIMHEHHBIX ceKUui [103TOMy BOTHOBYIO OOMOTKY HA3bIBAIOT MOCIEI0BATENBHON 0OMOTKOM.

8| 910]11]12
de|de|de

8| 910]11]12
4e|de|de

Pucynok 3.10 - Cxembr BostHOBBIX 06MOTOK stkopst st ['TIT (a) u JAIIT (6); 3Hauwe-

HUSI 3.]1.C. € B aKTUBHBIX CTOPOHAX CEKIMHU | 3.71.C. 4'e MeXITy CMEXHBIMH TLTACTH-

Hamu ['TIT; HanpaBiieHHs TOKOB i B aKTHBHBIX CTOPOHAX CEKIIMI M HAITPaBIICHHS
MexXaHudecKux cui 2'F, peiicTByrommx Ha BUTKH SSKOpHOH ooMoTku AT1T

JIIT ¢ BostHOBOM 00MOTKOI# (puc.3.10.0)
PaccMoTpum ceknum SIKOpHOM OOMOTKH, K KOTOpBIM uepe3 rmiactuHy 13 monsenmen "+
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skopHoro Hanpsbkenus Ug. Jlanee, nBurasch no yTOJIIIEHHON JIMHUU, MTOCTIEA0BATENbHO MPO-
XOJIUM TUTacTUHBI O, 15, 6, 16, 7. Tok |4, coznaBaemblit HanpsbkeHrueM Uy, BTeKaeT B IJIACTHHY
13 u BeITEKaeT yepes3 miactTuny /. 3 npoBeeHHBIX TOCTPOEHUHN BUTHO, YTO:

- TOKA B CTOPOHAX CEKLH, YJIOKEHHBIX B OJIMH I1a3 B Pa3HbIX SIpycax, HAPABICHBI B OJHY U
Ty K€ CTOPOHY;

- HampaBJIECHUs TOKOB B CTOPOHAX CEKIIHMH, PaCIOJIOKEHHBIX MO/ TotocaMu S © N UuMeroT
MIPOTHUBOMOJIOKHBIE HAITPABJICHUS.

Haiinennsie ¢ momoIpio mpaBuiia JIEBOM pykd HampasieHus cui 2'F, nelictByrommx Ha
CTOPOHBI JIByX CEKIHM, pa3MEIICHHBIX B OJTHOM I1a3y, MOKA3bIBAKOT, YTO BCE CUJIbI HAIIPaBJIE-
HBI B OJTHY U Ty JK€ CTOPOHBI, T.€. CKJIJBIBAIOTCS apru(METUIECKH 110 BCEM T1a3aMm.

B xaxnou n3 akTuBHBIX cekuui npu Bpamenuu sikops JAIIT maaykrupyercs 3.4.c. Bpamie-
HUS BEJIMYMHON 2'e, a MEXKy IJIACTUHAMU, K KOTOPHIM MPUJIEratoT MIETKU, 3.].C. BpallleHus
OyJeT HyJIeBOM, TaK COOTBETCTBYIOIIME ATUM IUIACTHHAM CEKIIMH TEPEMEIAI0TCs B MEXII0-
JIFOCHOM MPOCTPAHCTBE C HYJIEBBIM MOJIEM.

Br16op Tina oomotku MIIT.

[letneBasi 0OMOTKA 3a CUET HapaJIEILHO COEAMHEHHBIX CEKIMI BBIACPKUBACT OOJIBIINE
ToKU. Mexkoiuiekropubie Hanpsokenus y MITT manoe. [losTomy netiieBbie 0OMOTKU TIpUMe-
10T B MIIT 007b11101 MOIIHOCTH WM K€ B HU3KOBOJILTHBIX.

BonHoBasi 00MOTKa 00€CIeunBaeT BBICOKOE MEKKOJUICKTOPHBIE HAIPsKEHHE, a TOK B 00-
MOTKaxX MaJl u3-3a TOr0, YTO CEKIIMM HE COEIWHEHBI mapajuiesbHO. [loaToMy merieBbie 00-
MOTKH TTpUMEHSIOT B MIIT Masioi MOIIHOCTH WJIN € B BBICOKOBOJIbTHBIX.

Bonpocekl u 3adaHusi

1. Kax nanpasnenwl 3.0.c. 8 akmusnwix cexyusx axoprou oomomku I'TIT u nowemy nanpsi-
JHceHUe MeHcOy KOJIeKmopHulmu niacmunamu evtute, wem y I'IIT ¢ nemnegoti oomomxou?

2. ObocHytime npunyun gvlbopa mecma ycmanosku ujemox 6 I'TIT.

3. Kak nanpasnenvt moku 60 écex cekyusx axopuou oomomxu JIIT?

4. ObocHytime npuHyun CyMMUupo8aHus MEXaHUYeCKUx cuil, 0eucmsayiomux Ha CImopoHbl
akmuenwvlx cexyuii 8 J[IIT.

3.7 YpasHeHue kommymauuu MIT, auObl KOMMymauyusi.
Cpedcmea yrnydweHusi KoMmmymauuu

KomMmmyTaruei Ha3pIBaeTCs IpoLecC U3MEHEHHUs TOKA B CEKIMSIX OOMOTKH SKOpS MPH Tepe-
X0JI€ IMIETKH C OJTHOM KOJUIEKTOPHOM IUIACTUHBI Ha IPYTyI0 CMExkHYI0 ¢ Hell (puc.3.11). Ecnu
meTku UCckpaT, To MIIT mmeer mioxyro KOMMyTalMio, a €CiId UCKPEHUE OTCYTCTBYET, TO
KOMMYTAIIMIO HA3bIBAIOT XOPOLIEH.

[IpuuuHbl UCKpPEHUS IIETOK pa30MBAIOTCSA Ha JIBE TPYIIIbI: MEXaHUYECKUE U IJICKTpOMar-
HUTHBIE.

K MexaHudeckum nmpuaruHaM OTHOCSITCS:

- OMeHUe KOJUIEKTOpA, BBI3BAHHOE €r0 AJUIUITUYHOCTBIO;

- IIEPOXOBATOCTh pabouel MOBEPXHOCTH KOJIEKTOPA;

- HAUIMYHE BBICTYMAIOUIUX KOJUIEKTOPHBIX IJIACTUH U U30JISIIUOHHBIX MPOKIIA/I0K;

- BUOpaIus METKOepKaTeNeH WK 3aeIaHne METOK B HUX;

- U3HOC U OCTabJieHne MPKUMHBIX TIPYKUH U JIp.
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Pucysok 3.11 - TIporiecc KOMMYTAITHH TPH MTEPEMEIIEHIHN KOJUTIEKTOPHBIX
IacTUH 1-2 OTHOCHTENBHO MIECTKHU B rocienoBarensHocta (a) = (6) = (8)

DJIEKTPOMAarHUTHbIE TPUUYUHBI MIPOSIBIIIIOTCS B MPOIECCE EPEMENIECHUSI IETKHU MO KOJIIEK-
TOPY, B PE3yJIbTaTe€ KOTOPOrO MPOUCXOJUT KaK 3aMbIKAaHUE CEKIIMH, KOT/ia IIETKA epEeKphIBa-
€T JIBe U 0oJiee MIACTUHBI, TAK U Pa3pbIB 1IEMU B MOMEHT CXOJa IIETKU CO CMEKHOMW TJIacCTH-
HBI. 3aTpaThl HAa AKCIUTyaTalMIO HIETOYHO-KOJUIEKTOPHOIO y3Jia BEJIMKU U B TOJ JIOCTUTAIOT
1/3 ctoumoctu camout MIIT.

PaccMoTpuM 31€KTpOMarHuTHbIE MPUYUMHBI UCKPEHUS IIETOK.

[TycTh BHAYalle IIeTKa IpKUMaiach K miactuae 1 kosurekropa (puc.3.11,a). Tok iy B me-
TymiKe (MeTYIIKOM Ha3bIBA€TCS MECTO IMOJKIIFOYCHUS BBIBOJIa CEKITMM OOMOTKH SKOPS K KOJI-
JICKTOPHOM IJIaCTHHE) CeKUUU K; OOMOTKH SKOPS paBeH TOKY skops lg, a TOK Iy B HETYyIIKE
IUTACTHUHBI 2 HyJIeBoi. HampaBieHus TOKOB i1q, I3y, Ip1 U Ipp B cTOpoHax cekiuii Ky u K, mpo-
CTaBJIeHbl Ha pucyHKe. [lycTh Bpamaromumiicss skopb MepeMeniacTcsi Co CKOPOCThIO V OTHOCH-
TEJIbHO HETOJIBIXKHOM IIETKU ClipaBa-HajieBo. Hauamom mporiecca KOMMYTalluu SIBISIETCS
MOMEHT, KOT'/Ia IIEeTKa KOCHETCS IJIACTUHBI 2, 0OCTaBasCh B KOHTAKTE ¢ I1acTuHo 1. OkoHya-
HUEM Mpolecca KOMMYTAIIMU SIBJIIETCSI MOMEHT, KOTJIa OOpBIBA€TCS KOHTAKT IIETKU C ILia-
CTHHOM 1 M meTKa CIerIseTcs TOJIbKO ¢ TuiacTuHol 2 (puc.3.11,8). Temeps Tok Iy B meTymike
cexuu Ky 0OMOTKH SIKOpsi OyJIeT HYJIEBBIM, a TOK I, B METYIIKE IUIACTHUHBI 2 OYJET paBeH TO-
Ky sikopst |z, HampaBieHust TOKOB i1y, I10, i1 1 I B cTOpoHax cekumii K7 u K, mpocTaBIeHbI Ha
PUCYHKE.

W3 conocrasnenus puc.3.11,a u puc.3.11,B BUIHO, YTO HAIIPABIICHUS TOKOB I11 U Ip; H3Me-
HUJIOCH Ha MPOTHBOIIOJIOKHOE, a HAIIPaBJICHHS TOKOB i1, U Iy HE H3MEHIIOCh. CMEHA Hampas-
JICHWH TOKOB I1; M lp; COMPOBOXIAETCS MHAYKTHPOBAHHEM B COOTBETCTBYIOIIHMX CTOPOHAX
CEKLMHU 3.71.C.

€ = L%, € = %

Tak kak TOKH i1 ¥ Ip; Ha puc.3.11,a u puc.11.3,B ABJISAIOTCA OJHUM U TEM XK€ TOKOM, TO
MPOU3BOJIHBIE OT HUX COBMAJAIONINE U UHAYKIIMOHHAS 3.1.C. €y B CEKLHH, MOJKIIOYECHHON K
macTuHaM 1 1 2 paBHa cyMMe HalIeHHBIX 3.11.C. €11 U €31

di, di,,
——==2L—= 1
dt dt (3.10)

Ha puc.3.11 moka3aH HaKOHEYHUK MarHUTHOTO TOJOCA, HAIIPUMED, FOKHOTO S, U Tpaduk
UHAYKIUUA B, MAarHUTHOTO TOJISl B 3a30pe€ (IUIOCKasi 4acTh rpaduka) U B MEXKIIOIIOCHOM MpO-
MeXyTKe (HakJIOHHbIE yacTH). [Inomans, orpannueHHas rpadukoM B, U OChIO HYJIEBOIO 3Ha-
yeHus B,, ABISETCA BEIWYMHOM MarHuTHOro noroka @. Ha pwuc.3.11,a MarHuTHbBIA MOTOK
KOHTYypa @y; MaKCUMaJbHBIH U UMEET HAIPaBJICHUE FOKHOTO S TMoJroca. MarHUTHBINA MOTOK
KOHTYpa @y, B LEJIOM UMEET HAMpaBlICHUE IOKHOTO S MOJIoca, HO €ro BeluyuHa Oynaer

e, =2L

17



MeHblier @y;. Ha puc.3.11,B MarHuTHBIA MOTOK KOHTypa @Dk, OyIeT HOKHBIM S U MaKCH-
MaJjbHBIM, & MAaTHUTHBIN MOTOK KOHTYpa @Pk; B 1I€JIOM UMEET HAMpPaBJICHUE F0KHOTO S IMOJIO-
ca, HO €ro Belu4yuHa OyJeT MeHbllield Pg,. 3HAUUT MpU NepeMenieHuu KoHTypoB K; u K5 B
HUX OyZIeT HABOJIUTHCA 3.71.C. BPAILIEHUS €p.

CymMa 3.7.C. ey U ep, IPUIIOKEHHAS K CEKIIMH, MOJKIIOUEHHOHN K miiacTuHaM 1 u 2 KoJuiek-
TOpA, BBI30OBET B 3TOM CEKITUH MEPEXOTHBIN MPOIECC U3MEHEHUS TOKOB i11 H 51, KOTOPHIH BBH-
1y WX TOXJIECTBEHHOCTH 0003HAYMM KaK TOK I. YpaBHEHHS MEPEXOTHOTO MPOIiecca COCTaBIIs-
eM ISl CXEMBbI, n300paxxeHHON Ha puc.11.3,0, B KOTOpO# Kak pa3 U MPOUCXOAIT WU3MEHEHUS
HaIPAaBIICHUS TOKOB I11 U 1. YpaBHEHHE UMEET BHI:

e, +€5 = Ryl + Rei =Ry, (3.11)
rae Ry 1 Ry, — conpoTUBIIEHNS CKOIB3SIIMX KOHTAKTOB MEXy IETKOW U INIACTUHAMU KOJI-
JIEKTOpA;
R¢ — conpoTuBieHre MPOBOAHUKOB CEKIIUH.
OObIYHO 3HAYEHMS ey U eg HAMHOIO IPEBOCXOIAT R0 +R.i—R,,i,, H, mM03TOMY, IpO-

CTEHIIee YPABHEHUE KOMMYTALlMU MOKHO IIPUHATH CJIEAYIOIIUM:
e +eg =0 miu ¢ yueroM (3.10) 2L%=—e5 (3.12)
Pemennem ypaBHenus (3.12) siBisieTcsl 3aKOH M3MEHEHHSI TOKA B IIPOLIECCE KOMMYTAallUM B
MIIT
!
|:—zje5dt+c, (3.13)
rae Tx — BpeMsi KOMMYTalllK, PaBHOE BPEMEHU MEPEMEILEHUS IETKU C IIacTUHbI 1 Ha 1uia-

CTUHY 2.
Ecnu B nmporniecce KoMMyTaIlu 3.]1.C. e ObljIa TOCTOSIHHOM, TO uHTerpan (3.13) npumeT BuA

i—_f%8
i=—rt+C (3.14)
[Toncrasnsiem B (3.14) rpaHuYHBIE YCIOBHS, IOTYyYaE€M CUCTEMY YPAaBHEHHI
: e : e
|(o):—2—BL0+C:|H, |(TK)=—2—BLTK+C:—IH,

OTKYya HaXO0aAUuM

_ eg _2l, 3.15
C=Il, =un 2L T, ( )
[Toacrasnsiem Haitnennoe (3.15) B (3.14)u noayyaeM OKOHYATEIHHO
. 2
-1 |1-= 3.16
=11 2] (3.16)

Bripaxenue (3.16) onucChIBaeT uoeanbHyr0 NPAMOIUHEUHYIO KOM-
mymayuro (puc.3.12, rpaduk 2), Ipu KOTOPOH B MOMEHT cXoja IeT- |«
KM C IUIACTUHBI 1 TOK B METYIIKE ATOW IIACTHUHBI OYJET HYJIEBBIM
(puc.3.11,B) 1, MOATOMY, HCKPEHUS IIIETKU HE OY/IeT.

t

Ecnu 5.71.c. ez OyAeT Tak U3MEHATHLCS, YTO TOK | HE ycmeeT obpa- \ Tk
TUTBCS B HOJIb (OCTAHETCS OCTATOYHBIA TOK lyesan), TO B MOMEHT ZTiomm
CXOJla METKHA C TUTACTHHBI 1 BO3BHUKHET MCKpa. Takas KOMMyTamus |, \ ‘
Ha3zbIBaeTcs 3ameonennou (puc.3.12, rpadux 1). Ecnu 3.1.c. ep Oy- \i‘

JICT TaK U3MEHATHCS, YTO OHA B MOMEHT CXOJa IIECTKUA C IJIACTHUHBI

o ] 5 Pucynok 3.12 - Tlepexoansie
CO3J1aCT TOK OCTaTOYHBIA TOK lyepmycc OOPATHOTO HAIpaBiIeHUs (B 1IPOLIECCHI MPH 3aMEUICHHOM
CpPaBHEHUH C 3aMEIJICHHOM KOMMYTAIIUEH) U TaK)K€ B MOMEHT CX0Ja (1), naeansHoii (2) u ycko-
MIETKW C TUTAaCTUHBI 1 BO3HWKHET MCKpa. Takas koMmyTamusi Ha3zpl-  PEHHOM (3) kommyTaLuH
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BaeTcs yckoperHoti (puc.3.12, rpaduxk 3).

OCHOBHBIM CpPEACTBOM YyIyUIICHHUS] KOMMYTAIIMH SBIJISCTCS MPUMEHEHHE JTOMOJTHUTEIBHBIX
noJitocoB (puc.3.7). DTUM CHUXKAETCS BEIMYMHA 3.]1.C. €z U, COOTBETCTBEHHO, BETMYMHBI OCTa-
TOYHOT'O TOKA I,, KaK 3aMEJYICHHOW, TaK ¥ YCKOPEHHON KOMMyTanuu. MIckpeHue moj meTKon
CTaHOBUTCSI MaJIBIM.

B mammnHax Oo0ibIION MOITHOCTA YCTAaHABIMBAIOT €IIe KOMIIEHCAIIMOHHYI0 OOMOTKY.
VYknaaplBalOT e€e B Masbl, HAPE3aHHbIE B TOPIIE MOJIOCHOIO HAKOHEYHHMKA, OOpPalIeHHOTO K
SKOPIO.

Bonpocsi u 3ad0aHust

1. Iloscnume snekmpomazHumHvle NPUYUHbL UCKPEHUSL WEeMmOK.

2. Iosichume cmuicn 3.0.c. ey u ep.

3. Cocmagbme ypagHeHue KOMMymayuu u Hatoume e20 peuieHus O0is CIyuas uoeaibHol
NPAMOJUHEUHOU KOMMYMAayuu.

4. Ymo npeocmasnsem coboii 3amedleHHAsl U YCKOPEHHASE KOMMYMAayus u nouemy npu
SMUX KOMMYMAYUSX BO3HUKAEM UCKPEHUe WemoK?

5. Kakue cywecmagyrom memooul YCMpaneHus NPUUUH MeEXaHu4ecko2o U 3J1eKmpomacHum-
HO20 UCKPEeHUsl WemoK?

3.8 [Jeuecamenb naparnnenbHo20 8036y XX0eHUs
u e2o paboyue xapakmepucmuku

SAxops A n 06MoTKa Bo30YykaeHus: OB MOAKIIOYEHBI MapaliebHO K UCTOYHUKY MTOCTOSTHHOTO
HanpsbkeHnss U depe3 peryaMpoBOYHBIC JIONOJIHUTENIBHBIE CONPOTUBICHUA Ry u Ry
(puc.3.13). Taxoit AIIT Ha3bIBaIOT TaKXe wuiyHmMoGuiM. JIBUTATENH BpaIlla€TCsl C YaCTOTOW @ U
Pa3BUBAET Ha BTy BpallalOnid MOMEHT M.

Aa) Aw
oy Won
(e 1 (245 1
2 2
3 M 3 Iy
0 S0 [P
0) 6)

Pucynok 3.13 - Cxema rimouenus JII1T ¢ mapanienbHbM BO30Y:kaeHueM (),
MexaHndeckast (6) 1 dJieKTpoMexaHndeckast (8) XapaKTepHCTUKH

YpaBHeHue 0OMOTKH BO30YKIEHUS

U =(Rog + Ry )l (3.17)
ypaBHCHI/IH LCIIH AKOPA B IIEPEXOJHOM U YCTAHOBUBHICMCSA PEKUMaAxX
U=e+(R, Ry )i, 1L, w U=E+R,+R,),  (3.18)

dt
riae e oo E - ».1.c. Bpamenus JIIT, onpeaensiemas no Beipaxkenuto (3.6).
VYpaBaenue nenu sikops (3.18) a1 ycTaHOBUBIIETOCs pekuMa ¢ yueToM (3.6)
U=c,0+(R, +Ry )l 4, (3.19)
rae ¢ G— korddurment marautHoro notoka OB, KOTOpPHIN TpOMOPIHOHANIEH TOKY |g B HEH,

onpenensieMslit cornacHo (3.17):
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Co =Koglg :kO;U’ (320)
Ros + R
r1e Kog - KOHCTPYKTHBHBINA KOAPHUIUSHT 0OMOTKH BO30YKICHHS.
Pemenuem ypaBHeHus (3.19) OTHOCUTENBHO @ SIBIISIETCA DJIEKTPOMEXaHUYECKasi XapakrTe-
puctuka (OMX) JIIIT:
o= _RatRu (3.21)
ch C(D
MOKa3bIBaroIIas 3aBUCUMOCTh 4yacToThl BpamieHus o JIIT ot Toka sikops 1.
Ecau JIIT ne HarpyxeH (paboTaeT BXOJIOCTYIO), TO TOK sikops |4 HyneBoi, a yacTora Bpa-
IICHUA (» Ha3bIBAETCS YACTOTOM (g XOJIOCTOTO X0/1a, KoTopas coryiacHo (3.21) paBHa

@y = (3.22)

o M
[Tocne 3amensl B (3.21) Toka sixops |z Ha HaineHHoe u3 (3.9) 3HaueHue |, =—, MOJy4YUM
CfD

MexaHuvecKkyto xapakrepuctuky (MX) IIIT:
_Ra Ry
c2 ’

MX moka3sIBaeT 3aBUCMMOCTB 4acTOThI BpaweHus o JAIIT ot Bpamaromero momenra M.

OMX u MX, onpenensiembie BoipakeHus MU (3.21) u (3.23), SBASIOTCS NPSIMBIMU JIMHUSIMU
(puc.3.13,0,B).

Ecnu nanpspkenune nutanus U cxembl HomuHanbHOe U, 1 OB U sKopb MOAKIIOYEHBI K
IUTAaHUIO HAIPSMYIO 0€3 JOMOIHUTEIBHBIX CONPOTUBIECHUN Rz 1 Ry, To OMX 1 MX Hasbl-
BalOTCs ecTecTBeHHbIMU (Tpaduku 1 Ha puc.3.13,0,B), a yacTOTa XOJIOCTOTO XOJa W) Ha3bI-
BaeTcs ectecTBeHHOW. Koadunmentrsl HakinoHa ectecTBeHHbIX OMX n MX cornacho (3.21)
u (3.23) paBHBI

(3.23)

O=0,

k3MX.E = I(:ZI H Ku.x = zg (324)

Ecnmu nanpspkenne nutanus U cxembsl HomuHanbHOE U, 1 OB 1 sKopbh MOAKIIOYEHBI K
IUTAaHHUIO Yepe3 JOMOJHUTENbHBIE conpoTuBiaeHus Rz u Ry, To OMX n MX HazpiBaroTcs
HUCKycCcTBeHHBIMH (Tpaduku 2 1 3 Ha puc.3.13,6,8). HacToTa X0I0CTOr0O X012 IPH HOMUHAITH-
HOM BO30YyKJ€HUHU (CONpOTUBIIEHNE Rz BBIBEJEHO) paBHA €CTECTBEHHON wr (rpaduku 3 Ha
puc.3.13,6,8). Ilpu BBeneHun comportusieHuss Ryz TOK BO30yxnaeHus lg B COOTBETCTBUM C
(3.17) moHmxkaeTcst U CHIKaeTcst KO3 OUIIMEHT MAarHUTHOTO TTOTOKA C¢ (3.20). YacroTa xoo-
CTOTO XO0J/ia () CTAHOBUTCS 00JIbIllEe @)z (3.22) U HA3BIBAETCSI OHA YaCTOTOM XOJIOCTOTO XOJ1a
¢y NICKYCCTBEHHOMW XapakTepucTuku (rpaduxu 2 Ha puc.3.13,0,B).

Koadduurentsr HakiioHa ectecTBeHHBIX OMX 1 MX cornacho (3.24) yBeIM4UBarOTCSA Kak
IIPY BBEJICHUH CONPOTUBIECHUA Ry (duncaurenu Gopmyi (3.24), Tak u npu BBEACHUU R, Tak
KaK 0CJIa0JIsIeTCSI MATHUTHBIN TIOTOK U YMEHBIIIAeTCs KOG (GUITUSHT TOTOKA ¢ (3.20).

Tok sikopst |z B MOMeHT mycka, onpezensiembliii u3 OMX npu yactore w=(), Ha3bIBaETCS
nyckoBbIM | g7 Ilpu npsmom nycke JIIT Ha ectecTBeHHOU XapakTepuctuke (6€3 conmpoTHB-
nenus Ryyg), myckoBoil Tok lg; B 5...40 pa3 nmpeBbliiaeT HOMUHAIBHBIA TOK SIKOPS |z oy, DTOT
TOK HaMHOTO TMPEBBIIIAET AOMYCTUMBIN, paBHbINA (2...3)lg 101, TO YCIAOBUSIM BO3HUKHOBEHHS
OMACHOTO UCKPEHUS MIETOYHOTO y31a SIKOPSI.

Ecn oOMoTKa BO30YX)IEHUS U SIKOPh MOTYYaloT MUTAHUE OT IBYX HE3aBUCUMBIX HCTOYHU-
KOB TIOCTOSIHHOTO Hanpspbkenus u , To JIIT sBnsiercs nBurareneM ¢ HE3aBUCUMBIM BO30Y K-
nenus. s nero OMX u MX takue xe, kak u juist JAI1T ¢ mapanienbHbIM BO30YKICHHEM.
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Bonpocski u 3adaHusi

1. Cocmasvme ypasuerus yenu 0OMomku 8030YHcOeHUs U AKOPSL.

2. Bvigeoume svipasicenuss IMX u MX JIIT.

3. Kakue xapakmepucmuxku ﬂHT HAassvlearomcs ecnecmeeHHbIMU, d KaKue UCKYCCmMEBEHHbl-
mu?

4. Kak enusiom ()OI’ZOJZHumefleble ConpomueleHus Rﬂ;{ u Rﬂg HA HAKJIIOH U Yacmonty Xo0Jjio-
cmoeo xo0a IMX u MX?

3.9 [leuecamernb nocriedosamesibHO20 8036y K0eHUsI
u e2o paboyue xapakmepucmuKu

B nBurarene ¢ nocnenoBarenbHbiM BO30yxaeHueM (cepuecrom IIT) ocHOBHOM MarHuT-
HBIM MTOTOK co3/1aeTcss OOMOTKOM BO30YKIEHUS, KOTOpask BKIFOUEHA MOCIEIOBATENBHO C KO-
PEeM M 0 KOTOPOM mpoTekaeT Tok saxkops |z (puc.3.14,a).

YpaBHenue nenu saxopsa cepuecHoro UIIT, Beipaxkenus 3.1.C. BpalleHus e, MOMeHTa M a

taxke OMX u MX IIT no cTpykType Takue e, Kak y IIyHTOBOIO:
U,=c,(l,)0o+(R, +Rg)l, = o= Us _Rs*Res |, —DMX,
Colly)  colly)

M=c,(l,)1, = I,=7(M) - onpenenenme momenra, (3.25)
U, R, +Rag
= — f(M) - MX.
(i) g,y ™M)
Co to
Yuacmok
HacbleHUs.
Se
\&éﬁ«@
@ﬁ |/(II . Iy, (]‘4)
(078“'0v9)|}7‘ﬂa.u ‘(1,0---1v1)|;7.ﬁ;, (0v8"'0|9)|/‘7‘.ﬁo.u (1¥O'“171)|}7.}«0.\z'
0) 6)

Pucynoxk 3.14 - Cxema Bximouenust J{I1T ¢ nociienoBaTebHbIM BO30Y-KeHHeM (a),
XapaKTepUCTHKA HAMATHUYIUBAHYS (0) U JIEKTPOMEXaHUYECKast XapaKTePUCTHKA (8)

JIns1 KOHKpeTH3auuu 3aBUCUMOCTEN
C(D(I}Z)’ M :ch(lﬂ)'l,q H IH:f(M) (3-26)
U, B nocnenytomeM, popMbl OIMX 1 MX Hy>KHO ydecTh HETMHEHWHBIN BUJ KPUBOW HaMarHu-
YUBaHUSI MAarHUTOMNPOBOJIa OCHOBHBIX MOJIIOCOB (puc.3.14,0). [ns Toka | sikopst B UHTEpBasie
ot nyas a0 (0,7...0,9)l4,,, K03pduimeHT MOTOKA ¢ MPAKTUYCCKH MPSAMO MPOMOPIIHOHATICH

TOKY lg, T.e. co=Kolg. Hdus Toka lg sikops B uatepBane (1,0...1,1)14,,, Ko3dduimeHt notoka
Co IPAKTHYCCKH HE MCHSIETCS, TOCTUTHYB CBOETO HACBIIIEHHOTO 3HAYCHUS C g juqc-

Pacuet 1 nmoctpoenrne DOMX u MX Ut IMHEUHOTO YYaCTKa KPUBOW HAMArHUYMBAHUS CTa-
i margutornposoaa JIIIT.
Jliis nunerHoro yyactka ¢ 1z>(1,0...1,1)l7,,, 3aBucumoctH (3.26) IpUHUMAIOT BU/I:

Colly)=Koly, M=Kk,I2 u 1,=Ff(M)= kM (3.27)

D

[Toncrasnsem (3.27) B Beipaxkenust OMX u MX, nipencrapienssie B (3.25), 1 moiaydaem:
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U}i R}I + ROB 3MX

Kyl K, (3.28)

o1 _RatRes

JoM K,

['padpuxamu OMX u MX sBisrotcst runep0ostsl (puc.3.14,B)

(O]

Pacuer u moctpoenre OMX n MX Ui HACBIIIEHHOTO0 YYaCTKAa KPUBOW HaMAarHUYWBaHUI
ctayii margutonposoaa JIIIT.
JI71s1 HACBIIIEHHOTO y4acTKa 3aBUCUMOCTH (3.26) MPUHUMAIOT BUJL;
M
C@(I}I):C@.Hac’ M :C¢.Hac|}7 u I}Y = f(M):i (3'29)

D.nac

[Moacrasnsiem (3.29) B Beipaxkenus DMX u MX, npeacrasieHnsie B (3.25), 1 nonyvaem:
U, R,+R
Mg Ry 0B I,

o= ~ DMX,
c!D.uat C(D,uac (3 . 30)
R;+R
o=1 ~ ATl M~ MX
CG).HHC C(I).uuc

I'padpuxamu OMX u MX sBistitorces npsimble Jinauu (puc.3.14,B)

Anamus OMX u MX cepuecnoro JIIT.

B nuamazone momycTuUMol Harpy3ku JUIMTEIBLHOTO pekuma padotsl cepuecHoro T me-
XaHUYECKUE XapaKTEPUCTUKU SBISIOTCA MATKUMH U UMEIOT TUIEpOOIMUECKU BUI. DTO MpU-
BOJMUT K 3HAYUTEIHOMY U3MEHEHMIO YacTOTHI BPAIICHHS @ IIPU U3MEHEHUM MEXAHMYECKOU
Harpy3ku Ha Baiy. IIpy MaybIX Harpy3kax 4acToTa BpPAllCHMs @ PE3KO BO3PACTAET U MOKET
IPEBBICUTh MAKCUMAJIBHO JIOIyCTUMOE 3HaY€HUE — JABUrareins uiet B "pasHoc". [loatomy ce-
puechble JIIT Henb3sa NpUMEHSATH 17 NPUBOJA MEXAHU3MOB, KOTOpbIE MOTyT padboTaTh 0€3
Harpy3ku. OOBIYHO MUHUMAIIEHO JomTycTuMas Harpy3ka coctasisieT (0,2...0,25)M,,,,,.

Hecmotps Ha ykazanHbIl HenocTatok cepuecHsie AT mid nomydenns HekoToporo 3Have-
HUS MOMeHTa M moTpeOsitoT TOK |y MEHbIINI, 4eM B TEX ke YCJIOBHIX MOTPEOSET MIyHTO-
o JAIIT. Hanpumep, ecinu Bpalaromuii MOMEHT M HY>KHO YBEIUYHTH B 4 pa3a, TO y LIYHTO-
Boro JIIIT Tok |z momxen ObITh yBenudeH Takxke B 4 pa3a, a 'y cepuecHoro JIIT Tok |4 B co-
otrBeTcTBUH C (3.27) yBenUUHUTCS TOJIBKO B 2 pasa. 3a 3TO CBOWCTBO 3HAYUTEIBHOTO yBEIHYe-
HUSL MOMEHTa IPU YMEPEHHOM YBEJIMYEHUHU MoTpedienus Toka cepuecHsle JIIT Ha3biBaroT
TATOBBIMM JIBUTATEIISIMU.

Bonpoceki u 3adaHusi

1. Ilpuseoume svipaxcenus IMX u MX 6 obuem suoe.

2. Ilpuseoume svipasicenusi IMX u MX onsa nunetinoco yuacmka Kpugol HamacHUYUGAaAHUs.
CManu MazHumonposood.

3. Ilpuseoume svipasicernuss IMX u MX 015 Hacvliyenno20 yuacmrka Kpueol HaMacHU4U8d-
HUsL CIManu Ma2HUmonpo8ood.

4. Kaxue nHedocmamxu u docmouncmea umerom cepuecuvie J{IIT?

3.10 [euzamernb cmewaHHO20 8036y X0eHU s
u e2o paboyue xapakmepucmuku

JlBurarenb CMEIIAHHOTO BO30YKICHUS, Ha3bIBaeMbIil Takxke komnaynonvim JIIT, comep-
UT IIYHTOBYIO U CEPUECHYI0O OOMOTKH BO30yxaeHus (puc.3.15,a). CoBMECTHBIM JeHCTBUEM
000ux 0OMOTOK BO30YXICHUS CO3AACTCSI CYMMAapHBI TTOTOK

a) ©op=DyxDc — nna AT napamiensHO-MOCIEAOBATEILHOTO BO30YKIEHHUS, €CJIH TTOTOK

@,y IIYHTOBOM 0OMOTKH 00JIbIIE TOTOKA P cepuecHol (D> Dc);
0) Pop=Dc+D@y; — nns AT mocnenoBaTebHO-MAPATUIETEHOTO BO30YXKIACHUS, €CIIN TMTOTOK
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@ ceprecHO 0OMOTKH 00JIbIIIe TOTOKA @D YHTOBOM (D> Dyyy).

V¥ nepBoro tuna JIIT BO3MOXXHO Kak COTJIaCHOE BKJIIOUEHME IIYHTOBOW M CEpUECHOU 00-
MOTOK (TOTOKH @y 1 D CKIAABIBAIOTCS ), TaK U BCTpEeUHOE (MOTOKU Py U D BHIUUTAIOTCS).
Y Broporo tumna JIIT npuMeHseTcs: TOIBKO COTJIACHOE BKJIIOUYEHHUE IIYHTOBOW U CEPUECHOM
00MOTOK (MOTOKH D U Dy CKITATBIBAIOTCS).

Aa) A

M

N o
M
0) 6)
Puchok 3.15 - Cxema pxirouenust JII1T co cMmemanasiv Bo30yxaeHueM (a),

MexaHndeckue xapakrepuctuka I T ¢ napamiensHo-iocne10BaTeIbHbIM
BO30YKIIeHHEM (6) U C MOCIEI0BATEIBHO-IAPAIIICIBHBM (6)

JIIT napannenbHO-n0CIeI0BaTENbHOTO BO30YXKACHUS.

MexaHnnueckasi XapaKTEepUCTHUKA, CO3JaHHAsi OCHOBHOM, HIYHTOBONM OOMOTKOM SIBISIETCS
npsmoit muauel 2 (puc.3.15,0).

[Ipu corimacHOM BKJIIOUYEHHM ITYHTOBOW U cepuecHOM 0OMOTOK (Dpp=®D;+Dc ) cymmap-

HBI MAarHUTHBIA NMOTOK @Dpp MPEBBIMIAET IMOTOK IIYHTOBOU @y Tak kak B BelpaxkeHuss MX
MarHUTHBIA MOTOK BXOJUT B 3HaMEHaTeslb 00oux ciaraembix (popmyinst (3.23) u (3.25)), To
pesynbTupytomas MX 3 npoxoaut Huxe xapakrepuctuku 2. Kpome toro MX cepuecHoit
0OMOTKH SIBJISIETCSI MSITKOM U, OATOMY, pe3ynbTupytomas MX 3 takxe msirae MX 2.
[Ipu BcTpedHOM BKJIIOYEHUU HIYHTOBOM U ceprecHOM 00MOTOK (Dop=D; P ) CyMMapHBIi
MAarHUTHBINA NOTOK @z MEHBIIE MIOTOKA IIYHTOBOTO Dy Tak kak B BelpaxkeHuss MX Maruur-
HBIM MTOTOK BXOJMT B 3HAMEHATeNb 00oux ciaraeMbix (popmyisl (3.23) u (3.25)), To pe3ynb-
tupyromias MX 1 nmpoxoaut Beiiie xapakrepuctuku 2. Kpome toro, MX cepuecHoit 00MOTKH
SBJIIETCSI MSTKOW U BhIUMTaeTCa U3 MX HIyHTOBOW OOMOTKH, MMOATOMY pe3yibTupyromas MX
1 Taxxe xxectue MX 2.

Cornacnoe BxioueHrue OBII u OBC nmpuMeHSIIOT 1Sl MOBBIIICHUST HArPY304YHOM CIOCO0-
HocTy JIT mpm He3HAUUTENBHOM YBEJIMYEHMHM TOKa sKOpsA. Berpeunoe Bximoyenue OBI u
OBC npuMeHSOT AJi YBeJIMYEHUs KeCTKOCTH M X, 4TO MO3BOJIAET NPAKTUYECKH CTAOUIN3H-
poBaTth yactoTy BpamieHus AT npu nsmeHeHun Harpy3ku B MIMPOKUX Mpeaeaax U3MEHEHUS
MEXAHUYECKON HArpy3Ku JBUTATEIS.

JIIT nocienoBaTebHO-NAPAILIETBLHOTO BO30YKICHUS.

MexaHnnueckasi XapakTepUCTHKA, CO3/JaHHAsi OCHOBHOMW, CEpUECHOM OOMOTKOW SIBISIETCS
runepOosoit 4 (puc.3.15,8). CornacHoe BKIJIIOUEHHUE IIIYHTOBOM OOMOTKH MO3BOJISIET UCKIIIO-
YUATh CHUKEHUE PE3YJIbTUPYIOLIETO MOTOKA Ppp A0 HYJIS NIPU 3HAUUTENBbHOM pasrpyske HIIT
0 MOMEHTY. IT0 To3BoJiseT u3dexats "paznoca" JIIIT (MX 5 na puc.3.15,B).

Kommnaynansie 11T ¢ MX Ttuna 5 npuMeHSIIOT NPEUMYIIECTBE B 3JIEKTPOTPAHCIOPTE, KaK
oOJafaronme HamTyYIlIMMH TSTOBBIMU CBOMCTBaAMHU.

Bonpocekl u 3adaHusi

1. Kakue cnocobul 8Kirouenus: WyHmo8ou U cepuecHol 00OMOMOK NPUMEHSIOM 8 KOMNAYHO-
Hom JIIT?
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2. Hosichume ocobennocmu MX komnaynonozo JIIT ¢ napannieibHo-nociedo8ameibHbim
8030YHCOCHUEM.

3. llosichume ocobennocmu MX xomnaynornozco J[IIT ¢ nociedosamenbHo-napaniieibHuiM
8030YHCOCHUEM.

3.11 Cniocobsi nycka AT

Cy1iecTByIOT TpY OCHOBHBIX criocoOa mycka JI1T:

1. IIpsamoit myck.

2. Pa3ron ¢ nmyCKOBBIM CONPOTUBIIEHUEM B LIETIH SIKOPSI.

3. Pa3ron ¢ niaBHBIM ITOBBIIEHUEM SIKOPHOTO HAIIPSKEHMUS.

Kpurepusimu Bb160pa criocoba mycka siBIsSIOTCS:

- orpaHruYeHue Toka Bo Bpems pasrona [IIT Ha ypoBHe, KOTOPHIN sSBIsETCS O€30MaCHBIM
ISl HIETOYHO-KOJIJIEKTOPHOTO y371a;

- [IOJIy4€HHE OOJIBIIOTO BPAIlAIOIIEr0 MOMEHTA Ha BCEM UHTEPBAJIE Pa3roHa.

OrpaHnueHue TOKa CHMKAeT MCKPEHHUE LIETOK M KOJUIEKTOpA, YEM IIPOJUIEBAETCS pecypc
skcruryatauuu JAIIT. Iloseimenue Bpamaromero momenra JIIT cokpamraer Bpemst pasroHa
JIIT ¢ HEnmOABMXKHOTO COCTOSIHMSA 10 HOMHHAJIBHOW YaCTOTHI BPAILLEHUS, YTO COKPAILIAECT
Bpemsi, B TeueHue ToK JIIIT Obln BbIllle HOMUHAIBHBIM U, CJIEIOBATEIbHO, YMEHBIIIAET pa3o-
rpeB OOMOTOK M HamOOJee YyBCTBUTEIBHON €ro 4acTH — M30JSLIUU OOMOTOK. DTHM TaKXe

npoayieBaercs pecypce skcruryarauuu AIIT. Uy
o  ——>
[IpsAMOM ITyCK. OB
Cxema npsiMoro mycka npuBeieHa Ha puc.3.16. L,
OomoTtka Bo30yxaeHus OB npenBapuTenbHO MOAKIIOUAETCS K MUTA0- SA
niemy HanpsbkeHuto Ug. [1o ucteuennn HEeKOTOporo BpeMeHH, KOrjaa TOK B
OB ycranoButcs, 3aMbIkatloT Kitod SA. Ha sikopp HampsiMyro mojaeTcs e
noyiHoe HanpsbkeHue nutanus Ug. ITyckoBoil TOK JOCTUraeT MakCHUMallb-
T Pucynok 3.16 - Cxema
Horo aus JAIT 3Hauenus npsmoro mycka JTIT
U}I
I, = R =l max (331)
A

DTOT cnoco0 HamboJiee MPOCTOM, HO MPOXOJIUT MPHU OOJBIIOM TOKe sikops. IIpsimoil myck
npumensiercs A ManoMoHbix JIIT ¢ MOITHOCTBIO 10 HECKOJBKUX COTEH BATT, Y KOTOPBIX
yCKOBOM TOK He mpeBbiaeT /35...20 A. Takoil TOK HMXKe cBapoyHOTro Toka (0T 40 A v BblLIE).
[ToaTOMY, KOJUTEKTOp XOTS M pazorpesarorcs Bo BpeMs pasrona AIIT, Ho He onnaBisercs.

Pa3roH ¢ MyCKOBBIM CONPOTUBICHUEM B 1ICHU SKOPSL.

Cxema mycka npuBezieHa Ha puc.3.17,a.

B 1ienp sikopst mocie1oBaTeNbHO ¢ €ro 0OMOTKOM BKIIFOUYEHBI 3...5 CTyIeHel MmyCcKOBOTO CO-
NPOTUBIIEHUS Ry ¢ MIYHTUPYIOIIMMH UX KOHTakTaMu KX koHTakTOopoB (x=1, 2, ... ). Ha MX
JIIT nazHauaroTCa ABa MOMEHTA:

- MOMEHT Mj;; — MaKCUMaJIbHbIM MOMEHT B miporecce pazrona 11T, koTopsiii mpuHUMAIOT
PaBHBIM Colg 0x, THE g0 — MaKCUMaNIBHO AoMyCcTUMBIN TOK sikopst IIIT (katamoskHasi BeIu-
YUHA);

- MOMEHT M[;; — MUHUMAaJIbHBIM MOMEHT B Tiporecce pasrona IIT, koTopslii mpuHUMAIOT
pasusiM (1,1...1,3)l 4,0, T1€ | 5,00, — HOMHHATBHBIN TOK siKOpst AI1T (kaTamoxkHas BeIMUnHA).
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Pucynok 3.17 - Cxema pasrona JII1T ¢ ucronb30BaHHEM ITyCKOBBIX
COMPOTHUBJICHHUH () U MEXaHHIECKHE XapaKTePHCTUKHU Mpoliecca pasroHa (6)

[Iponecc pa3rona 3aKJIFO4aeTCs B MOCIEN0BATEIBHOM BBIBEICHUH CTYIIEHEW ITyCKOBBIX CO-
IPOTUBIIEHUN R MyTeM MIyHTUPOBaHUS UX KOHTaKTaMu KXx:
1). Pa3ron mo mepBoil MCKYCCTBEHHOM MEXaHMYECKOW Xapaktepuctuke My; (puc.3.17,0),

Korja Bce KOHTakThl K/, K2 u K3 pa3oMkHyThl. MX M;;, ONUCHIBAETCS BBIPAXKCHUEM
Rg + Ry + R + Ryps M

=0y Cé

Haxnon MX makcumanbHbiii. MoMmeHT B Touke 1 paBeH momeHTy M. Tak kak MomeHT
JIIT npesblliaeT MOMEHT CONPOTUBIIEHUS HArPy3Ku M, TO asurarens pasronsercd. [lo mo-
CTHKEHUU TOYKU 2, B KoTopoit MmomeHT JIIIT paBen momenty M, 3ambikaeTcsi KOHTakT K/,
HIYHTUpYIOUIHMI conpotuBieHue Ry CiaenyeT ckadok Ha BTOPYIO UCKyccTBeHHYr0 MX My,
IIPU TOCTOSIHHOM YaCTOTE BPALLECHUS (.

2). Pa3ron mo BTOpOi MCKYCCTBEHHOM MEXaHMUYECKOU Xapaktepuctuke My, (puc.3.17,0),
korga KOHTakTel K2 n K3 pa3zoMkHyTel. MX M), ONUCHIBAETCS BEIPAKECHUEM
R, +R,, + Ry M

Co

Jlanee pa3roH oT TOYKH 3 10 TOUKH 4, ITyHTUpOBaHuE R;;p, CKadok Ha TPEThIO UCKYCCTBEH-
HYIO XapaKTEPUCTUKY IIPU 4aCTOTE BPAILICHUS (V4.

3). Pa3ron mo TpeTheil UCKYCCTBEHHOM MEXaHW4ecKOM xapakrtepuctuke My; (puc.3.17,0),
KOTJ[a TOJIBKO KOHTaKT K3 pa3oMKHYT. MX M3, ONUCHIBAETCS BBIPAKEHUEM
R, +R,; M

Co

Jlanee pa3roH OT TOYKM 5 70 TOYKH 6, IIYHTUPOBaHHUE R;;3, CKauok HA €CTECTBEHHYIO Xa-
PaKTEpUCTUKY TIPH YaCTOTE BPAIICHUS g.
4) Pa3ron mo €CTECTBEHHOM MEXaHMYECKOM Xapaktepuctuke My (puc.3.17,0), korma Bce

KOHTAKThI 3aMKHYTbl. MX M, ONTUCBIBAETCS BBIPAKEHUEM

R
O=04 ——M
CQ)

O=0ee —

Jlanee pa3roH OT TOYKH / JO TOYKH 8, B KOTOPOH HACTyNaeT paBEHCTBO BPAIIAIOIIETO MO-
menTa My JIIIT moMeHnTy conpotuBiieHus: M- Harpy3Ku.

Kak cnegyer u3 nmoctpoeHuii, B mpoiecce pasrona Bpamaronmidi moment 11T He mpeBbI-
man Mp; u, cnenoBarenbHo, TOK sikopst JIIT Obul orpaHnyeH MakCHUMalbHO JOMYCTHMBIM

I}?.Max-
Pa3roH ¢ niaBHbIM MOBBIIIEHUEM SIKOPHOTO HAMPSKEHUS.
Cxewmsl Iycka npuBeIeHbI Ha puc.3.18.
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Pucynok 3.18 - Cxema pasrona JIIT ¢ ucnonbp3oBanremM
PEryIMpYyeMOro HaPsDKEHHS SIKOPS

Jns manomontubix (1o [ kBm) JAIIT npumeHSOT peocTaTHOE peryJupOBaHKUE HANIPSIKCHUS
Uy Ha saxope. C NOMOIIBIO PEryJIMPOBOYHOIO CONPOTHBICHUS R, IUIABHO IOBBINIAIOT
HanpsbkeHue Ug ¢ KoHTpoJsieM Toka sikops lg, 4ToObl oH He mpeBbicui lg,,,.. Hemoctatkamu
CXEMBI SBJISIIOTCSI OTPAHUYEHHOCTh TOKA Yepe3 peocTaT U OOJIbIINE MOTEPU MOUTHOCTU B HEM.

Jst moObix o MomHoctd JAIIT mpuMeHstoT TUPUCTOPHOE PEryIMpPOBAHUE HAIPSIKEHUS
Uy ¢ moMonipio BeHTWIILHOTO KoMmIuiekTa BK1. K HeperyaupyeMomMy BEeHTHIBHOMY KOMILICK-
Ty BK?2 noaximoueHa oOMoTtka Bo30yxaeHus I1T.

Bonipochb! u 3a0aHusi

1. Kaxue cywecmsyrom cnocoowl nycka JIIT u kakoevl Kpumepuu kavecmea npoyecca nyc-
Ka?

2. Hosichume cnoco6 npsamozo nycka JIIT. B uem eco nedocmamku?

3. Hlosacnume cnocob peocmammnozo nycka JIIT. B uem eco docmouncmea u Hedocmamku?

4. Ilosichume cnocob nycxa J[IIT ¢ pecynupyemvim asKkopHuiM Hanpsdicenuem. B uem e2o 0o-
CMOUHCMBA U HeOOCMAamKU?

3.12 Cnocobsi peaynuposaHusi Yyacmomsl epaweHus AT

Cy1iecTBYIOT TpU OCHOBHBIX CIIOcO0a peryiupoBanus yacToTsl Bpamenus JI1T:
1. PeoctaTHOE C perynnpyeMbIM COITPOTUBIEHUEM B LIEMU SIKOPSL.

2. SIkopHOE ¢ pEryaupyeMbIM HaAIPSKEHUEM Ha SIKOpE.

3. I[ToneBoe ¢ peryaupyemMbIM Halps>KeHHEM Ha 0OMOTKE BO30YKIEHUS.
Kpurepusimu Be100Opa criocoba peryinpoBaHus SBISIOTCS:

- INara3oH PEryJIMPOBAHUS YACTOTHI BPAMICHUS W max/ Wnmin;

- HEMIPEPBIBHOCTD PETYJIMPOBAHMS YaCTOThI BPALLICHUS;

- HaKJIOH (3kecTKOCTh) MX;

- K.II.JI. CXEMBI PETYJIMPOBAHUS U TOTEPU MOLTHOCTH.

PeocrartHOe peryinpoBaHue.

Cxema peocTaTHOrO PEryJIMpOBaHMS B CUIIOBOM YaCTH MOJHOCTHIO COBIIAIAET C MPUBECH-
HoM Ha puc.3.17 cxemoit paszrona JIIIT ¢ myckoBBIM CONTPOTUBIEHHUEM.

C nmoMOIIBI0 CTYNIEHYATO M3MEHSIOMIErOCs COMPOTUBIICHUS B LIEMU SKOPS CO3JAKOTCA MC-
KYCCTBEHHBIE XapaKTEPUCTUK, Hanpumep, kak Ha puc.3.17,a, tpu MX My, My, wn My;. Cy-
MIECTBYET Takke ectecTBeHHass MX M. JIns onienku perynupytomiero 3 ¢exra Ha miIoCKOCTh
MX (puc.3.17,0) nyxxuo Hanectu MX Harpy3ku — rpadux M. UacToThI BparieHus: B yCTaHO-
BUBIIUXCS peKUMax omnpeaensercs Toukamu nepeceuennss MX narpysku u JIIT. OTo Touku
8,9,10 m 11.

JIOCTOMHCTBOM pPEOCTAaTHOIO PETYJIHUPOBAHUS SIBISIETCS OTCYTCTBHE IOTOJHUTEIBHBIX 3a-
TpaT Ha PEryJIMPOBOYHOE OOOPYJOBaHHUE, TAK KaK MyCKOBBIE COMPOTUBIICHUS MOXKHO TaKXKe
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HCIIOJIb30BaTh B KAYECTBE PETYJIUPOBOYHBIX.

HenmocraTku peocTaTHOTO peryiupoBaHus:

- MaJblil AUarna3oH PeryJIupOBaHUs YacTOTHI BPAILCHHUS — OTHOIICHUE MAKCUMaJIbHOM 4Ya-
CTOTHI (0g K MUHUMAJIBHOM (017 HE TIPEBHIIIAET TPEX;

- CTYNIEHYATOCTh PETYJIMPOBAHUS, TaK KaK HA0OP JOCTHXKMMBIX YaCTOT OMPEACIISICTCS KOJINY e-
ctBoM Touek npecedyeHus (8, 9, 10 u 11) MX narpysku u koneuroro yuciaa MX JIIIT;

- MSTKOCTh MCKYCCTBEHHBIX MX, mpuBOJsAIIas K TOMY, YTO TIPH U3MEHEHUH MOMEHTa CO-
MPOTUBJICHUS HArpy3ku (Ha puc.3.17,0 mynkrupHas uaust M'c) U3MEHSIOTCS TTOJIOKESHUS TO-
yek nepeceueHusa MX u, cienoBarenbHo, yactora Bpamenus I1T;

- HU3KUM K.I1.J., TaK KaK TepseTcsi OO0JIbIlIasi MOIIHOCTh HA HATPEB PErYIUPOBOUYHBIX COIPO-
TUBJICHUH.

SkopHoe perynupoBaHue.
CxeMa SIKOpHOTrO PeryJMpOBaHus B CUIIOBOM YaCTH MOJHOCTBIO COBIAIAET C MPUBEAECHHOM
Ha puc.3.18 cxemoii pazrona JIIT ¢ ucnosb3oBaHUEM PETyIUPYEMOTO HAIPSHKEHUS SIKOPSL.

Mexannueckue xapakrepuctuku 11T onuceiBaroTcs BeIpakeHUEM

o="1 Rap o Ray (3.32)

C(D C<2D D

[Ipu IKOPHOM pEryJupOBaHUM MU3MEHSAETCS 4acTOTa BPALLICHHS XOJIOCTOTO XOJa g, KOTO-
pas mpsAMO mponopuuoHanbHa HanpsbkeHuto Uy, a HakioH MX ocraercss HEM3MEHHBIM
(puc.3.19,a). Ins saxopHoro peryiaupoBaHus yacToTbl BpamieHus [AIIT npumenstor nubdo
M300pakeHHYI0 Ha puc.3.18,0 cxeMy TUPHUCTOPHOTO PETYIMPOBAHUS HAIIPSKEHUS, TMOO CXe-
my I'-J1 (puc.3.19,0), B KOTOpOW B KaYECTBE PETYJIMPYEMOT0 UCTOYHHMKA HANPSKEHUS BBICTY-
naet ['TIT.
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Pucynok 3.19 - MexaHnuecKHe XapaKTEPUCTUKH SIKOPHOTO PETYIMPOBAHHS
vacrorsl Bpamienust AT () u cxema I'-]11 (6)

JloCTOMHCTBA SIKOPHOTO PETYJIUPOBAHUS:

- OoJTBIIION MHMamma3oH peryaupoBadus 9actoT — 10 100;

- HEMPEPBIBHOCTh PETYJIMPOBAHHUS, TAK KaK Mepexo Mexay MX ocylecTBIseTCS MIaBHbIM
n3MeHeHneM Hanpsokenust Ug;

- BbICOKasl skecTkocTh MX mpu 11000¥ 4acToTe, COBIMAarONIas ¢ )KECTKOCThIO €CTECTBEH-
HOM MX, uTo oOecrnieunBaeT MPakTUYECKYI0 He3aBUCUMOCTh YacToThl Bpamenus JAIIT ot ero
Harpy3Ku, HalpuMep, 4acTOTHI B palieHus B Toukax 1 u 1' mpakTU4ecKu OJHU U Te XKe.

HenoctatkoMm SIKOPHOTO PETYIMPOBAHUS SBISCTCS HEOOXOIUMOCTh MPUMEHEHUS PETyJIv-
PYEMOT0 UCTOYHUKA NUTaHUA (TUpUCTOpPHOTO Bhinipsimutestst i ['TIT).

[loneBoe peryaupoBaHue.

Cxema noJieBoro peryinupoBaHus npuseaeHa Ha puc.3.20,a.

Mexanunueckue xapakrtepuctuku JIIT onuceiBatoTcs BeipaxkeHuem (3.32).
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Pucynok 3.20 - Cxema 1osieBoro peryanpoBaHust 4aCTOThI BpaILeHuUst (a)
U MEXaHUYECKHE XapaKTePUCTHKH (6)

[Ipu mosieBOM peryaupoBaHUU PeaibHO BO3MOXKHO TOJIBKO MOHMKEeHHE HanpsbkeHus: Up Ha
OB, 4TO BEJET K YMEHBLIEHUIO Cq. [[03TOMY HacTOTa BpallleHHUs XO0JIOCTOI0 X0J1a (g, KOTOpas
o0paTHO MpomopIMOHAIbHA KOA(DPHUITMEHTY TTOTOKA Cgp, BO3pACTAET, a HAaKJIIOH MX yBennJu-
BaeTCs, IpuUeM 0oJiee MHTEHCHUBHO, TaK KaK B 3HAMEHATEJIE BTOPOM ApoOU KOIPDUIIUEHT Co
BO BTOpOM creneHu. Mexannueckue xapakrepuctuku JIIT, Harpy3ku u nmosrygaeMble 4acTo-
Thl BpalieHus mnokaszanbl Ha puc.3.20,0. Jns manozarpyxkennbix JAIIT (myaktupnas MX
Harpy3ku M'c) win nist JAITT Gosbiinoil MOIIHOCTH YacTOTa BpAIllEHUs PEryJIUpyeTcs BBEPX
OT HOMHUHAJILHOM, a JIIsi MAJIOMOIIIHBIX WK CHIbHO 3arpykeHHbIX JIIT (crutomnas MX M)
4acTOTa BPalICHUsI TIOHUKAETCHL.

J10CTOMHCTBA MOJIEBOTO PETYJIMPOBAHMUS:

- BO3MO>KHOCTbH YBEJIMYEHHUS YACTOThI BPAILLICHUSI CBEPX HOMUHAIBHOM;

- HEMPEPBIBHOCTH PETYJIMPOBAHMS, TAK KaK Mepexon Mexay MX oCyIlecTBIAETCS MIaBHbIM
n3MeHeHneM HanpsbkeHust Usp;

- BBICOKHUH K.IL.JI., TaK KaK B SKOPHOM LIEMHU €CTh TOJIbKO COIMPOTHUBIIEHHE TOJIBKO CAMOU 00-
MOTKHU U HUKAKHUX JIOTIOJHUTENBHBIX COIPOTUBRIICHUM.

HenmocraTku peocTaTHOrO peryinupoBaHus:

- MaJIBIA JMAIa30H PETyJIMPOBAHUS YACTOTHI BPAILIEHUS BBEPX, OTPAHUYECHHBIA TPUMEPHO
MOJIyTOPAKPATHBIM 3HAYEHUEM;

- MATKOCTh MCKYCCTBEHHbIX MX, mpuBosIIas K TOMY, YTO IIPU U3MEHEHUU MOMEHTa CO-
IIPOTUBJIEHUS HArpy3Ku M U3MEHSIOTCS IOJIOKEHUsI TOUeK nepeceueHnus MX u, cienosa-
TEJIbHO, yacToTa Bpawenus JI1T.

Bonpocekl u 3adaHusi

1. Kaxue cywecmsyrom cnocobwl uacmomul epawenus JIIT u kakosvl kpumepuu kavecmea
npoyecca pe2yiupoeanus?

2. llosichume cnocob peocmamnoeo pecynuposanus wacmomsl epauwjenus JIIT. B uem ezo
docmouHcmea u HedoCcmamxu?
3. llosichume cnocob sikoproeo pecyauposanus wacmomsl epawjerus J[IIT. B uem e2o 0ocmo-
UHCMBA U HeOOCMAMmKU?

4. llosicnume cnocob nonesozo pezynuposarus uacmomol spawenust JIT. B uem e2o 0o-
CMOUHCMBA U HeOOCMAmMKU?

3.14 'eHepamop He3asucumo20 8036yX0eHusi
u e2o pabo4yue xapakmepucmuku
BBojHas 4yacTe.
CBoiicTBa reHepaTopoB MOCTOSIHHOTO TOKAa OOYCJIOBJICHBI B OCHOBHOM CIIOCOOOM MHUTaHUS
0OMOTKH BO30YXJI€HHS. B 3aBUCUMOCTH OT 3TOTO pa3jinyaroT CIEIYIOUIUE THUIIbl T'€HepaTo-
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POB:

1) ¢ He3aBUCUMBIM BO30YKIEHHEM - OOMOTKA BO30YXKICHUS MOJIy4aeT MUTAHUE OT MOCTO-
POHHET0 UCTOYHHUKA MOCTOSTHHOTO TOKA;

2) ¢ mapajiebHBIM BO30YKIEHUEM - OOMOTKA BO30YXKIEHHUS MOJAKIIOUCHA K OOMOTKE KO-
psl mapajuieabHO ¢ HArpy3Koi;

3) ¢ mocnenoBaTeNbHBIM BO30YKIECHHUEM - OOMOTKAa BO30YXJACHHs BKIIIOUEHA IOCIIEIOBa-
TEJIBHO C OOMOTKOMW SIKOpS U HAarpy3KOi;

4) co cMemaHHBIM BO30Y)KICHHEM - UMEIOTCS IB€ OOMOTKH BO30YXKICHHS: OHA MTOIKITIO-
YeHa NapajulesIbHO Harpy3Ke, a Apyras - Mociae0BaTeNbHO C HEIO.

['eHepaTopsl paccMaTpUBaeMbIX THIIOB HMMEIOT OJWHAKOBOE YCTPOMCTBO M OTJIMYAIOTCS
JIMIIb BBITIOJHEHUEM OOMOTKHM BO30Yy:xaeHHs. OOMOTKH HE3aBUCHMOI'O U MapajuleIbHOIO BO3-
OyXJeHUs, UMEIOIINE OOJIbIIOE YUCIO BUTKOB, U3TOTOBISIOT M3 MPOBOJIa MAJIOr0 CEYCHUS;
00OMOTKY IMOCJIEI0BATEIHLHOTO BO30YKICHHS, UMEIOIIYI0 HEOOIBIIIOE YUCIO BUTKOB, - U3 MPO-
BOJIa OOJIBIIOTO ceueHus. ['eHepaTopsl Majgoil MOUTHOCTH MHOT/Ia BBITIOJHSIOT C IMOCTOSHHBI-
MU MarHuTamMu. CBOMCTBa TaKMX reHEepaTOpOB OJIM3KH K CBOWCTBAM TI'€HEPATOPOB C HE3aBU-
CHUMBIM BO30YKJICHUEM.

OCHOBHBIMHM XapaKTEPUCTUKAMU, OMPEIEISIONIMMUA CBOMCTBA T€HEPATOPOB MOCTOSHHOTO
TOKa, SBJISIOTCS XapaKTEPUCTUKHU: XOJOCTOTO XOJa, BHEIIHSS, PETYJIUPOBOYHASI U HArpy304-
Hasl.

OCHOBHAasl 4YacTb.

B reneparope ¢ He3aBUCHUMBIM BO30YKJICHHEM TOK BO30YXKJIeHHS |z co3maeTcs CTOPOHHUM
UCTOYHUKOM HampspkeHust Up u He 3aBucHT oT Toka sikops lg. Tok sxops | paBeH TOKy
Harpy3ku |y Benumuwmnaa Toka lg ompenensercs TOIbKO MOJIOKEHUEM PETYJIUPOBOYHOTO PEo-
crata Rpg, BKIIFOUEHHOTO B IIellb 00MOTKU BO30Y)aeHus (puc.3.24). OObIYHO TOK BO30YXKIe-
HUS HEeBEIWK U cocTaBisieT 1...3% oT HOMUHAIBLHOTO TOKA SKOPSI.

| tt £
? E
J i
RPB = IB
% 0 >
Pucynok 3.24 - Cxema I'TIT ¢ Pucynok 3.25 - Xapakrepuctuka
HE3aBUCHUMBIM BO30YXKICHIEM XOJIOCTOTO X0/1a FeHepaTopa

Xapaxmepucmukou xonocmozo xoda (puc.3.25) Ha3pIBalOT 3aBUCUMOCTb 3.1.C. £ OT TOKa BO3-
oyxnenust lz nns wenarpyxkennoro I['TIT (1;=0) mpm mnocrosHHON YacTOTE BpalleHUs
w=const. [Ipu x00cTOM XOJle MaIIMHBI, KOTJa LIeNb HArpy3Ku pa3oMKHYTa, HanpsbkeHue U
Ha 3akuMax 0OMOTKH sikopst paBHO DJ{C E=cym 1 3aBUCUT TOJIBKO OT BEJIMYMHBI MArHUTHOTO
noroka @z, T.e. OT TOKa BO30yxaeHus 3. [Toaromy xapakrepuctrka xonoctoro xoaa E=f(lp)
nogo6Ha MarauTHOU XapakTtepuctuke @z=f(lg) . Pacxoxnenue BerBeii E=f(lg) oOBsicHsIeTCS
HAJIMYUEM TUCTEpE3rca B MAarHUTONPOBOAEe MaMHbI. OOBIYHO THCTEPE3NCOM MpEeHeOperarT
U HCMOJB3YIOT CPEIHION JIMHUIO MEXIY BETBAIMU Tuctepe3ricHord kpuBoi. [Ipu Ig=0 B 006-
MOTKE SIKOPSI IOTOKOM OCTAaTOYHOTO MarHeTu3Ma WHAYKTHPYETCsS ocTaTouHas 3.1.C. E,.,, KO-
Topas coctaBiset 2...4% ot E,,,,.

Brewmneu xapakmepucmuxoii (puc.3.26,a) HazsiBaroT 3aBucuMoctb U=f(l ;) nHanpsoxenus U
Harpy>KEHHOTO TeHepaTopa OT TOKa Harpy3kH |y, paBHOTO TOKY sKops |4 mpy MOCTOSHHOM Ya-
CTOTE BpaIlEHUs »=CONSt 1 MOCTOSSTHHOM TOKe BO30YykJeHus |z=Cconst. B pexxume Harpys3ku
HaNpsHKEHUE TeHepaTopa paBHO
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U:E(CDZ)_R}II}Z:E(IB’I}])_R}II}I’ (334)

rae E(®Ds)=E(lg,lg) — 3.a.c. I'TIT, 3aBucsIas 0T CyMMapHOr0O MarHUTHOTO MoToka (puc.3.6),
COCTOSILEro U3 OCHOBHOTO NoToKa @D,.,, OB u noroka @pg peakuuu siKOpsi, IPUYEM KaxK-
JIbIA U3 Ha3BaHHBIX MMOTOKOB 3aBHCHUT, COOTBETCTBEHHO, OT TOKa BO30OYxaeHUs |g U siKOps
I
C yBenuueHreM Harpy3ku HarpspkeHue U yMeHbIaeTcs o ByM MIPUUYUHAM:
1) u3-3a yBenmmueHus manenus Hanpspkerus AU;=Rglg; Ha comportuBnenun Rz oOMOTKH
KOS,
2) u3-3a ymenbmienus J/1C E B pe3ynbTaTe pa3MarHiYMBaOIIETO JEHCTBUS PEAKLUU KO-
psi, 4TO MOKAa3aHO Kak NoHWwxkeHue HanpsokeHus U Ha 4U,.

EAU AIB
I~

U=f (1) AJ, |, lso

I |B=f (l;]) I

A A

O > 0 >
a) 0)

PucyHok 3.26 - Buermsist (a) u perymapoBounast (6) xapakrepuctuku I'TIT

W3meHeHune HarnpsiKeHUs P Mepexojie OT PeKUMa X0JI0CTOro X0a K peKUMY HOMUHATb-
HOM Harpy3KH JIJIsi T€HEepaTOPOB ¢ HE3aBUCUMBIM BO30YKJIEHHEM cocTaBiseT S...15%.

Pezynuposounou xapaxmepucmuxoti (puc.3.26,0) Ha3bIBAIOT 3aBUCUMOCTh MEXIY TOKAMH
|7 u |3, moKa3bIBaroOIIas TO, KAKUM O00Pa30M CIIeAyeT PEryJIMpOBaTh TOK BO30YKaeHus |z, 4To-
OBl TIO/IJIEP>)KUBATh TIOCTOSIHHBIM HamnpsbkeHue U reHepaTopa mpu M3MEHEHUHM TOKa Harpy3Ku
| 7. OueBuHO, YTO B Cilydae IMajaroliei BHEIIHENH XapakTepucTuku (puc.3.26,a) mo mepe po-
CTa Harpy3Kd HYXHO YBEJIMUYMBATH 3.1.C. £, 9TO, B CBOIO OY€pe/h, B COOTBETCTBHH C IIPOIIOP-
[IUOHAJILHOM 3aBUCUMOCTBIO MEXIY 3.11.C. U TOKOM B0O30YxJeHus (puc.3.25), Hy’KHO yBeJHU-
YUBaTh TOK BO30YX1eHHUS | p.

Bonipochki u 3ad0aHusi

1. Kax knaccugpuyupyemcs I'lIT 6 3asucumocmu om cnocoba 8030yxicoeHus?
2. osichums eHew Ul 8UO0 XAPAKMEPUCTUKU XOJIOCMO20 X00d.

3. Ilosichums 8HewHUll 810 8HEeUHEl XapaAKMepUCMuKU.

4. Iloacnums HewHULl 8UO Pe2yIUPOBOUHOU XAPAKMEPUCTUKUL.

3.15 'eHepamop naparsnesibHO20 8030yX0eHUs
U e2o pabo4yue xapakmepucmuku

B reneparope ¢ mapasuiebHbIM BO30YKIE€HUEM TOK BO30yxzaeHHs |z coznmaercs 3.a.c. E,
UHIYKTUpPYEMOH B skope reHeparopa (puc.3.27,a). OObluHO TOK BO30YXJ€HHUS |z HEBENMUK U
coctapisieT 1...3% oT HoMuHaNBHOTO TOKA siIKOpsi. [loaTOMy, TOK Harpy3ku |y MOXKHO CUMTAThH
paBHBIM TOKY siKops |z B ienb 0OMOTKH BO30YKI€HNS MOKET ObITh BKIIOUEH PEryJIUpPOBOU-
HBIM peocTar Bo30yxAeHUS Rpg, ¢ MOMOIIBIO KOTOPOTO YCTaHABIMBAIOT BETUYHMHY 3.1.C. Ey
xousiocroro I'TIT.

D.1.c. Ey Ha Beixoge ['TIT obpasyercs B npoiiecce ero camoBo30yxaeHus (puc.3.27,0) npu
OTKJIFOYEHHOW JIEKTPUUYECKON HAarpy3Ke — Ha XOJIOCTOM Xoy. Ha prcyHke mokaszansl rpaduk
1 xonocroro xoxa I'TIT, kotoperit Oyaer Takum ke, kak ¥ I'TIT ¢ He3aBUCHMBIM BO30YXKIECHH-
eM, 1 rpaduK 2, CBA3BIBAIONINI Mex Iy coOoit Hanpspkenne U u Tok |3 OB 3aBucHMOCTEIO
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ly=—0 By (3.35)

Rog +Res  Rog +Res
B pexxume xomocToro xoaa, mpu KOTOPOM MPOUCXOIUT CaMOBO30Y K IeHue, Hanpsokerne U
paBHO 3.1.c. Ey xonoctoro xona ['TIT.

AE R-
E cm |
s 7 Xapaxmepucmuxa
1 X010cmo20 X00d
E 5 6
561
Esyt< 4 BAX xapaxmepucmuxa
A3 00MOMKU 8030YHCOCHUSA
Em‘,:‘ 2 | Iz

0 lgs lpas  lzer i’
0)
Pucynok 3.27 - Cxema I'TIT ¢ mapasienpHBIM BO30OY:kaeHHEM (@)
1 TIpoLiece caMoBo30y keHust (6)

[Tpouecc camoBo3Oyxaenust ['TIT ¢ mapamnenbHbIM BO30YXKACHHUEM COCTOMT U3 CIIETYIO-
MX CTaJIAM:

1). Touka 1 — navano nmpouecca. Ha knemmax ['TIT unaykrupyetcst octatouHas 3.1.C. E,qp,.
OcraTouHas 3.1.C., IPUIIOKEHHAs] K 0OMOTKE BO30Y>KJI€HHUs, CO3AaeT B HEU TOK lp,;, Bemuuu-
HOU

Eocm
Ros +Reg
3). Tokom lz; B 0OMOTKE BO3OYXKIACHHS CO3JA€TCSl MArHUTHOE TIOJIe, KOTOpoe Oyaydu
HaMpaBJICHHBIM COTJIACHO C D,,,, CO3JACT 3.11.C. 34, ONIpeensieMyIo TOUKOMH 2.

4). D.1.c. Esy, npritoxkeHHass K 0OMOTKE BO30YKICHHS, CO37aeT B HEH TOK lgys

Exs
Ros + Res

5). Tokom lz;s B 0OMOTKE BO30YXKIEHUSI CO3JAETCS MArHUTHOE TOJie, KOTOpoe Oyaydu
HaIPaBJICHHBIM COTJIACHO € D,,,, CO3ACT 3.11.C. F34, ONIPENEIAECMYIO TOUYKOM 5.

OnucanHbie MPOLECChl OYAYT MOBTOPSITHCSA 10 TE€X MOP, MOKa OyneT AOCTUrHyTa Touka K
nepeceueHust rpadgukoB xosocroro xoaa I'TIT u BoneramnepHoit xapaktepuctuku OB (3.35).
Ha knemmax I'TIT ycranosurcs s.1.¢. E,., (manee — npocTo E).

O4eBHUIHO, YTO MOJOKEHUE TOYKU K 3aBUCUT OT HAKJIOHA XApaKTEPUCTUK TIpaduKa Ienu
OB. UeM 0OomplIe CONPOTUBIIEHUE PETYIMPOBOYHOIO peocTara Bo30ykieHus Rpg, TEM Kpyue
Oyznet noawseM rpaduka uenu OB, Tem Hike OyaeT pacrosararbesi ToUka nepecedeHus K u
TE€M MEHbIIIe OyJIeT 3HaueHue 3.1.C. E.

YuuThiBas U3J10KEHHOE, MOKHO cHOpMyTUpOBaTh TpU yciaoBusi camoBo30yxkaenus ['TIT ¢
napajyieIbHbIM BO30YKICHUEM:

1) nomxHa ObITH OCTATOYHAS HAMATHUYEHHOCTh D,,,, CTAJIM MAarHUTOIIPOBO/IA;

2) n0JDKHO OBITH corjlacHoe ¢ @, BkmoueHue OB mo co3maBae- 4y

MOMY €10 MAIrHUTHOMY IIOTOKY, E N~ - 1AU1

~

3) MOMKHO OBITH HE CIUIIKOM OOJIBIINM COOCTBEHHOE COIPOTHB- S~ AU AU
nenue Rpg 0OMOTKH BO30YyXkIEHHS, YTOOBI IIPH CAMOBO30YKICHUN U=t () AU;
6e3 conpoTuBiieHus Rpg 3.71.C. E ObLJIO Obl HE MEHBIIIE HOMUHAJIBHO-
FO EHO.M'

Buemnss xapakrepuctuka ['TIT nmeer Bua, mpencTaBieHHbIN Ha L ks P
puc.3.28. Ha ne#t momumo coctaistommx AU; u AU, mapenuss 0 >

Pucynoxk 3.28 - Buemnsis

Hanpsokenus:t AU I'TIT, umeercst tpethsi cocrasisitomas 4U;, o0y-

xapakrepuctuka ['TIT
CJIOBJICHHAA TCM, YTO H3-3a CHHKCHHA HAIIPSAKCHUA U nonmxkaercs

|323 =

|B45 =

¥
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HaIpspKeHUE Ha 0OMOTKE BO30YKJICHHS, CHIKAETC TOK |z BO30OYKIEHUSI U CHIMDKAETCS 3.J1.C.
E.

Ecnau 3aMkHyTh HakopoTko kiemMbl ['TIT ¢ mapaniensHbIM BO30YKJIEHHEM, TO UCUYE3HET
HarnpspbkeHre Ha OB, ucde3HeT TOK BO30YXKIeHUS U MarHUTHBIA MOTOK BO30Y>KJICHHUS M OCTa-
HYTCSl TOJIBKO OCTAaTOYHBIN MOTOK D,.,, U OCTaTO4Had 3.1.c. E,.,. BBuny manocru £, KOTO-
pas coctaBiseT 2...4% ot E,,,, TOK KOPOTKOTO 3aMbIKaHU | g x3 OyZeT He BbIIIE HOMUHAIBHO-
ro Toka ['TIT. 3uauut nnsa I'TIT ¢ napannenbHbIM BO30YKIEHUEM HE OMACEH PEXUM KOPOTKO-
IO 3aMbIKaHUSI.

Bonipochs! u 3a0aHusi
1. Ilosichume npoyecc camosozdyoenus I'IIT ¢ napannenbHvim 6030)HcOeHUeM.
2. lloscnume 6uo snewneti xapaxmepucmuxu I'TIT ¢ napaninienvrvim 8030ycoeHueM.
3. llouemy ona I'TIT ¢ napannenvuviv 8030ysicoeHuem He ONACeH PEeHCUM KOPOMKO20 3AMbl-
KaHUsL.
3.16 'eHepamop cmeuwiaHHO20 8036y XXKO0eHUSs
u e2o paboyue xapakmepucmuKu

B reneparope co cMemIaHHBIM (KomnayHOHbIM) BO30YKIEHUEM MOTOK CO3JAETCs ABYMS
obmoTtkamu — ryHToBoit (OBII) u cepuecnoit (OBC) (puc.3.29,a). [Ipumensercst ToIbKO ma-
pajieNnbHO-TIOCIe10BaTeNIbHOE BO30YkIeHue ¢ Ppp=D =P ¢ npeodiiajaHueM MarHUTHOTO
notoka @y; mynroBoii OB Hax MarHUTHEIM IOTOKOM D¢ cepuecHon OB.

U

BN =

I
0 lis
a) 0)
Pucynok 3.29 - Cxema I'TIT co cmeranHbIM BO30YKIeHHEM ()
Y BHEIIHHE XapaKTepUCTHKH (0)

vy

Ha puc.3.29,06 npuBeneHa BHENIHAS XapaKTEPUCTUKA 2, CO3/IaHHAs TOJIBKO ITYHTOBOHM 00-
MOTKOM BO30YKIeHUs. DTa XapaKTEPUCTHKA B3siTa ¢ puc.3.26,a.

Jlist o6ocHOBaHUs (POPMBI BHEIIIHEH XapaKTEPUCTUKH 4, CO3aHHON TOJIBKO CEpUEeCcHOM 00-
MOTKOW BO30YKJIEHUS, UCIOJIb3YEM XapaKTEPUCTUKY XOJOCTOTO XOAa 9, KOTOopas UMEEeT Ta-
kol xe Bul, kak y I'TIT ¢ HezaBucumbiM Bo30yxaeHueM (puc.3.25). Tok Harpy3ku sIBISETCS
TOKOM siKops |g M ogHOBpeMeHHO TOKOM B030yxkaeHus lg. [lpu yBenuuenun toka sikops lg
YBEIIMUYMBACTCSA 3.]1.C. E, Tak Kak ¢ pOCTOM TOKa yBEeJIMUYUBAECTCA MarHuTHbie NoToK OBC, HO 1
OJIHOBPEMEHHO pacteT majeHue HampsikeHuss AU Ha comportuBienun nposoaa OBC. Ha
y4acTKe U3MEHEHUS TOKa SIKOps |g OT HyJIeBOro 3HaueHus 10 HEKOTOPOIro TPAHUYHOIO 3HAYe-
HUsA |p, pocT 3.4.C. E IpeBbIIIAET pOCT NnajeHus Hanpsokenus AU u, noatomy, rpaduk 4 Bo3-
pactatomuii. [locne Toka |/p Ha XapaKTepUCTHKE 5 XOJOCTOTO XOJa HAUMHAETCS Y4aCTOK
HACBILLIECHUS], B pe3yibTaTe 4ero 3.4.C. £ mpakTU4YeckH nepectaér pactu, a poct AU npono-
xaetcs. [loaromy Ha rpaduke 4 nocie Toka |» MeeTcst HUCaAaroIni y4acToK.

[Ipu cormaciom BrimoueHun OBII u OBC ux MarHuTHblE TOTOKM CKJIQJIBIBAIOTCS
(Dop=P@+Dc) U, COOTBETCTBEHHO, BHEITHUE XapaKTEPUCTUKU 2 M 4 CKIIaabpIBatOTCs, 00pa-
3ysl XapakTepucTuky 1. BHemHss XapakTepucTUKa UMEET Ty OCOOEHHOCTb, YTO BBIXOJHOE
HanpspkeHue U npakTU4ecKn HEM3MEHHO BO BCEM JIMAIla30HE U3MEHEHHMs TOKa Harpy3ku. Ta-
kue ['TIT npumeHstoTcs B aBTOHOMHBIX UCTOYHUKAX 3JIEKTPOIHEPTUU, COCTOSIIUMHU U3 OJTHO-
ro-€IMHCTBEHHOTO T€HEepaTopa.

32



[Tpu BcTpeunoMm BriroueHnn OBII u OBC ux MarHuTHbBIE TOTOKU BRIUUTAOTCS (D op=D -
@) U, COOTBETCTBEHHO, TAK)K€ BBIUMTAIOTCS BHEIIHUE XapaKTEepUCTUKU 2 U 4, oOpa3ys xa-
pakTtepucTuky 3. BHeIHsIsI XapaKTepucTUKa UMEET Ty OCOOEHHOCTh, YTO MPHU KOPOTKOM 3a-
MmbikaHuit ['TIT (U=0) Tox opranmdeH HEKOTOPBIM JIOMYCTUMBIM 3HaueHUEM lx3. Takue I'TIT
MPUMEHSIOTCS] B KAYECTBE CBAPOYHBIX, JIJISI KOTOPBIX PEXKUM KOPOTKOTO 3aMbIKaHUS SIBIISIETCA
HOPMAJIBHBIM, pa0OYHM.

Bonipochs! u 3a0aHusi

1. Ioacnume 6uo enewneu xapaxmepucmuku I'TIT ¢ nocnedosamenvHvim 8030yHCOEHUEM.

2. B kaxux ycmanosxax npumensirtom komnayuouwie I'TIT ¢ pazubimu cxemamu 8KI0OYEHUs.
UWLYHMOBOU U CEPUECHOU 0OMOMOK 8030YHcOeHUs?

3.17 Ycnosus naparnnensHod pabomsi TIT.
lNapannensHas paboma ITIT cousmepumoti MOWHOCMU

B cetsx anexkTpocHaOXkeHUs MOCTOSTHHOTO TOKa ycTaHaBiuBaeTcss He MeHee 1Byx ['TIT, uto
JAeT CIEIyIUIMe MPEeUMyLIecTBa (B CPaBHEHHMU C HMCIHOJB30BAHUEM I 3JIEKTPOIHUTAHMS
ToabK0 ogHoro I'TIT):

1). IloBblmaeTcst HaAEKHOCTD IEKTPOCHAOKEHHS 3a CUET PE3EPBUPOBAHUS MIPU HUCIIOIB30-
Banuu 6oiiee ognoro I'TIT.

2). ObecrnieunBaeTcs YKOHOMHUYHAs paboTa napaiienbHo padoratomux ['TIT, B koTopoi 3a-
rpy3ka ['TIT moxer moanepKuBaThCcsd Ha ypOBHE, 00ECIEUMBAIOIIEM MAKCUMAJIbHBIM K.II.1I.
Tak, ecnu Harpy3ka aByx napasienbHo padoratomux ['TIT cocrasnser 0,35...0,4, To ipu BbI-
Bojie u3 paboTsl ogHoro ['TIT, ocraBmuiica B pabote I'TIT 3arpysurcs no 0,7...0,8, npu koto-
PO K.IL.JI. TEHEPATOpa MAKCUMAJIbHO.

3). Uckmouaercs neperpyska I'TIT. Tak, ecnu pabortatomme I'TIT HarpyxeHsl TOKamw,
MPEBBIIAIOIIMMI HOMUHAJIBHBIE, TO MOKHO BBECTH JOMOJHUTEIBHO B paboTy elle OAuH
I'TIT, koTopblii BO3BMET Ha ce0s YaCTh TOKA Harpy3KH, pa3rpy3uB oT TokoB apyrue I'TIT.

Paznuuatot napamiensuyto padoty I'TIT:

- Ha ceTh OECKOHEYHOM MOIIHOCTH,

- COU3MEPUMON MEXK]Ty COOOM MOIIHOCTH.

Jns mapannensHoil paboThl MCTOJIB3YIOT npeumyiiecTBeHHO ['TIT ¢ He3aBUCHUMBIM BO3-
Oy >KIICHHEM.

Jna TTIT, BBOOUMBIX B mapajuieib, JTOHKHBI ObITh BHIMIOMHEHBI psia ycinoui. Jms T'TIT,
paboTarIIMX B Mapajlieib, TOJDKHBI ObITh BBITIOJHEHBI YCTIOBUSI HATPYKEHUS.

[TapannenbHas padora ['TIT Ha ceTh OECKOHEYHON MOIITHOCTH.

Cxema mapamiensHoM paboTel I'TIT ¢ cerbro OeckOHEYHON MOIIHOCTH NIPHUBEICHA Ha
puc.3.30,a.

[Tpu BBenpennu ['TIT mns paGoTel mapamienbHO ¢ CeThio ¢ HampsikeHueM Uc TOKHBI OBITh
BBITIOJTHEHBI CJIEIYIOIINE YCIOBUS:

1. I'TIT nomken OBITH pa3rpy>KEHHBIM.

2. IlonsipHOCTH HaANpPsIKEHUS MOAKIIOYAEMOr0 reHepaTtopa JI0JbKHA COBHaAaTh C MOJSp-
HOCTb HaIpsDKEHUS Ha IIIMHAX CETH.

3.9.1a.c. ETTIT gomxkHa ObITh paBHA HanpspkeHUo Uc ceT.

[Ipu coOmonenun ykazanubix ycnoBui ['TIT Bkimrouaercs ¢ momombio SA Oe3ynapHo,
o3Hauarwoniee cieayroniee: Tok skops g ['TIT B MoMeHT BkitoueHUs HyJieBo. BHemHss xa-
paktepuctuka 3 noakiatoueHHoro ['TIT copnagaet npu Toke |z=0 ¢ xapakrepuctukoii 1 cere-
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BOT'0 HAMPsKEHUS MOCTOSHHOTO YpoBHs (puc.3.30,0).

U AU
‘1
SA SA 1
)
3 c Qv
RH \ 3
OB Iz
Us 0 Larr .
a) 6)

Pucynok 3.30 - Cxema napamuiensaoii pabotel ['TIT Ha ceTh
0eCKOHEYHON MOIHOCTH (d) ¥ BHEIIHHE XapaKTePUCTUKHU (0)

Jlanee HYy»XHO Harpy3uTh BBeAcHHBIM B padoty I['TIT, cobmiomas ciemyromue yCIOBHS
Harpy>KCHHUS:

1. Toxk sikops |z I'TIT He momkeH npeBbIIaTh MAKCUMAIbLHO JOITYCTUMOTO.

2. Harpy3ounsiif Tok lgy ['TIT momxeHn ObITh TakuM, YTOOBI TOK KaXXJOTO IeHeparopa u3
IpyNIbl BCEX MapajuielibHO paboTaromux, ObUl ObI IPSIMO MPOMOPIMOHATIEH HOMUHAIBHON
MOIIHOCTH T€HEPATOpAa.

Jns narpyxenus ['TIT Hy)XHO yBelIMUUTh €ro HampsbKeHHe BO30yxkaeHus. BuemHss xa-
paktepuctuka 3 Takoro I'TIT cmecturcs mapamensHo BBepx B mojoxkenue 2 (puc.3.30,0).
Toukoii nepecevenus rpadukoB 1 u 2 onpenenurcs Tok Harpy3ku | gy TTIT.

[MapamnensHas padota ['TIT consmMepuMoit MOIIIHOCTH.

Cxema mapamensHoit padotel I'TIT comsmepumoit momHocTH npuBeAeHa Ha puc.3.31,a.
[Tycth cHauana Ha Harpy3ky padotan tosnbko I'TIT1. HazoBeM ero Beaymum reHepaTopoMm u
OH M3HaYaJIbHO OOECTeunBall B CETH YPOBEHb 3a/laHHbIN HampsikeHus: U,,,, paBHBINA, HAIMIPU-
MEp HOMHUHAJIBHOMY HampsbkeHuto Ha Harpyske. Tok Beaymiero I'TIT1 cocraBmsin gy
(puc.3.31,0), kKoTOphIil onpenenseTcss TOUKo nepeceuenus rpadgukos U,,, u 1. Jlanee Ha ceTb
noakimtoyaercss ['TIT2, koTopslii Ha30BeM BenoMmbIM. YcnoBus BriroueHus ['TIT2 takue xe,
KaK ¥ MNpHU BKJIIOYEHUH €r0 Ha CeTh OECKOHEYHOW MONIHOCTH. J[Ba YCIOBHS HAarpy>KeHUs
['TIT2, npumMeHsieMble B CETH 0€CKOHEYHOM MOITHOCTH, JOJKHBI ObITh TIOMOJTHEHBI TPETHUM —
HaIpPsHKEHUE CETH JOJIKHO OCTaThC HEM3MEHHBIM, paBHBIM U, .

[Tycts I'TIT2 BBeneH B paboTy ¢ BHEITHEH XapakTepucTtukon 2. Tok Harpy3ku lgy Bemo-
MOTO TeHepaTopa OyIeT HYJIEBBIM.

Jst narpyxenusi ['TIT2 Hy)XHO yBeNIUYUTh €r0 TOK BO30YKJeHUS. BHeUIHsA XapakTepu-
CTHKa CMECTHTCS TapasuienbHo B monoxkenue 2'. I'TIT2 Bo3pmeT Ha cebdst Tok gy, TOK |'g;y
Benymiero ['TIT2 ymeHbmmTCs, Tak Kak cyMMa TOKOB 00OMX T€HEPaTOPOB JOJKHA OCTAThCS
MOCTOSIHHOW U paBHOM TOKY |y, moTpebiisieMoMy Harpy3Koid:

Ly =gy + oy =cCONSt = 10, =1, =15, (3.36)
o narpyxenuns ['TIT2 ypauenne ['TIT1 nmeno Bun
U, =B —Ralagy (3-37)
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Pucynok 3.31 - Cxema napajuieTbHON padOThl COM3MEPHMBIX
o moraocTd ['TIT (a) 1 BHEIIHIE XapaKTepuCTUKY (6)

[Tocne narpyxenus I'TIT2 ypaBaenue I'TIT1 npumert Bua
U;aé :E:L_R}ZII;HH (338)

Tak kak Tok ['TIT monmsuncs ¢ lg;y 1o I'g;y, T0 13 conocraBiaenus dopmyn (3.37) u (3.38)
npu E;=const cienyet, uro HanpspkeHue cetd U nmoseicurcs ¢ U,,, 1o U',,,.

JIns TIOHWIKEHMsI HANpsDKEHUSI CETH HYKHO YMEHBIIUTH TOK BO30YXKIACHHUS BEAYIETO
I'TIT1. 910 cHM3UT ero 3.4.c. E; 10 Takoro 3HadyeHus E';, 4TO HANPSHKEHUE CETU OCTAHETCS
paBHBIM U,

U, =Bl —Raliu

DTO MpUBEET K MapalieTbHOMY CMEIlIeHHI0 BHelHeH xapaktepuctuku ['TI1 B monoxkenue
1

OmHOBPEMEHHBIMH PETYJIMPOBKAMH HAIPSKEHUN BO30YKICHUS 000MX TEHEPATOPOB JT00HU-
BAIOTCS TOTO, YTOOBI TOKK 000MX T€HEPATOPOB, HAPUMED, OJTMHAKOBOW MOILHOCTH, OBLIN OBbI
OJITMHAKOBBIMH

I;IlH = I:‘72H

Bonipochb! u 3a0aHusi

1. Hazosume ycnosus ésedenus I'TIT o5t pabomoel napainieibHo ¢ cemvto OecKOHeuHouU
MOWHOCMU U C 2EHEPAMOPOM COUIMEPUMOU MOUWHOCHIU.

2. Hazosume ycnosus naepyicenus I'llIT, pabomarowezo na cemv 6€CKOHEUHOU MOUHO-
CMU U C 2eHepPamopoM COUSMEPUMOL MOUWHOCTIU.

3. Kaxk peeynupyemcs 6030yocoenue napannenvrno pabomaiowux I'TIT, pabomarowux Ha
cemvb OEeCKOHEeYHOU MOWHOCIU U C 2eHePaAmMOPOM COUSMEPUMOU MOUWHOCMU?

3.19 BHepeemuyeckas Ouaspamma
U KoaghgpuyueHm rone3Hozo deticmausi MINT

B snmekTpryeckux MammHax IMpH MpeoOpa3oBaHUW SHEPTUHM OJHOTO BHJA B JIPYroi 4acTh
DHEPTUU TEPSETCS B OTMEIBHBIX €€ y3/1aX, MPeBpalasich B TEIIO.

B MamiHax moCcTOSHHOTO TOKa Pa3jINvaroT CJICTYIONINE BUIbI TOTEPh:

1. Mexanuueckue nomepu p,,. a) Ha TPEHHUE B MOAIIMITHUKAX; 0) HA TPEHUE MIETOK O KOJI-
JIEKTOP; B) HA TPEHHUE SKOPS O BO3AYyX; T') BEHTUIAIMOHHBIE. OOBIYHO 3TH TIOTEPHU OIpPEACIIs-
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I0TCS 110 AMIUPUYECKUM (hopMyJiam.

2. Ilomepu 6 cmanu sikopsi (Machumuwle) pc. a) MOTEPU HA THCTEPE3UC, OOYCIIOBICHHBIC
nepeMarHMurMBaHUeM CEp/IeUHUKa SIKOpS W 3yOlLOB MpHU BpallleHuu; 0) MOTEepH Ha BUXPEBBIC
TOKH, OOYCJIOBJICHHBIE MEPECeYEHUEM MAarHUTHBIM MMOTOKOM OTAEJIbHBIX TOYEK MAacCHUBa KO-
psi. BuxpeBble TOKM 3aMBIKAIOTCA B TNIOCKOCTSX MPOJIOIBHOTO pa3pesa sikops. s ymeHsbIe-
HUS NIOTEPh HA BUXPEBBIE TOKU SAKOPb COOMPAIOT U3 IITAMIOBAHHBIX W30JUPOBAHHBIX APYT OT
Jpyra JINCTOB 3JEKTPOTEXHUYECKOMN CTaIIH.

[ToTepu B cTanu, yYUTHIBAIOIINE MOTEPH HA TUCTEPE3UC U BUXPEBBIE TOKH, ONPEAEISIOTCS
o gpopMmyiie:

ko) Bt
Pe =Ko pyo (%j |
rae Ko - ONbITHBIA KOI(DPHUIMEHT, YUMTHIBAIONIMN BIUAHHE O0OpaOOTKH M COOPKH JIMCTOBOM
CTaJIH SIKOPSI;
Dyo - YACIBHBIE IOTEPU B CTAJIH, 3aBHUCAIINAE OT COPTA M TOJIMHBI JIMCTOB JJIEKTPOTEXHH-
YEeCKOHM CTallu;

f - vacToTa MepeMarHMYMBaHUS CEPIICUHUKA SIKOPSL;

B - MmarauTHas MHAYKIMS B CTAJIH CEPACUHUKA,;

G - macca cepieuHUKa SKOPSI.

Ota dopmyna gBisieTcs yHUBepcaidbHOU. [lo Hell ompeaensitoTcss moTepu B CTaIM U IS
MalIuH NEPEMEHHOTO TOKA.

3. Onexmpuueckue nomepu p5. a) B 0OMOTKe aKopsi; 0) B 00MOTKE BO30YX EHUS; B) B 00-
MOTKE JJ0OABOUYHBIX ITOJIOCOB; I') B KOMIICHCAITMOHHOW 0OMOTKE; 1) B KOHTAKTHOM CJIO€ IIIe-
toxk. Ilotepu a), 6), B), r) onpexnemsorcs mo dopmyne p=I°R, rae | 1 R — cooTBeTcTBeHHO
TOK, IPOXOJAIIMI IO OOMOTKE, ¥ €€ CONPOTHUBIICHHE.

Ilorepu B xoHrakte wmerok p; =AUy, tone A4U,=0,2..3,5B — nepexomHoe MaacHUE
HaIIpsDKEHUS Ha Mapy IIETOK, onpenensieMoe no coprameHTy mertok. CornacHo ['OCT cpen-
Hee 3Hauenue AUy =2 B.

4. Jlobasounvie nomepu p;. a) MEXaHWYECKHE NOTEPH, 0OYCIIOBIEHHbIE BUOpaLueil Baia,
IIETOK U Mp.; 0) MOTEpU B CTaJIM, BKIIOYAIOIINE MOTEPH B CTAJM SIKOPS B pe3ysbTaTe HEpaB-
HOMEpHOTO pacIpesieieHus] HHAYKLIUN B 3yOLax Npu Harpyske; NOTePH B IMOJIOCHBIX HaKO-
HEYHUKaX, 00YCIOBJICHHbIEC MyJbCALUEd OCHOBHOI'O MTOTOKA BCJIEICTBUE 3y0UaTOCTU SIKOPS U
Ip.; B) DJIIEKTPUUECKUE MOTEPH, BKIFOUYAIOIINE OTEPU B MEAM SIKOPS BCIIEJCTBUE BHITECHEHHUS
TOKa B Ma3y; MOTEPH B KOHTAKTE IIETOK M3-32 HEPABHOMEPHOI'O pacHpeesieHusl MIOTHOCTH
TOKa; MOTEPH B YPABHUTEIbHBIX COETMHEHUSIX IKOPHON OOMOTKH U Ap.

Tak kak no0aBoyHbIE MOTEpH TpynHO noanarorcs ydety, 'OCT ajis HOpManbHBIX MalIWH
IIOCTOSIHHOTO TOKa npepycmarpusaer p;=0,01-P,,,, a 111 KOMICHCUPOBAHHBIX MAalIUH IIO-
CTOSTHHOTO TOKA py=0,005"P,,,, T Phopi=U 0,110, — HOMUHATBHAS DIIEKTpUYECKAsT MOIIIHOCTD
MaIlHBI.

[TosHBIE TOTEPU MAIIMHBI IOCTOSIHHOTO TOKA

Zp:pM+pC+p3+pﬂ (343)
ITpy noABeNEHUH K MallIMHE MOLIHOCTH Py 1osie3Has MOIHOCTE
P,=P,-3p (3.44)

DHepreTuyeckasl 1uarpaMma, HoCTpOeHHas 1o BeipaxeHusim (3.43) u (3.44), npuBeneHa Ha
puc.3.33,a.
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Pucynok 3.33 - DHepreTuueckas quarpamMma MariHbI TOCTOSIHHOTO
ToKa (¢) ¥ 3aBUCUMOCTH K.ILJI. OT 3arpy3KH 10 TOKY (6)

KoaddurmeHToM mone3Horo AeicTBUsS MallMHbl HA3bIBAETCSI OTHOILIEHUE MOJIE3HOW MOII-

HOCTH K ITOJIBEICHHOMU:
pPeg By @

P P - P, +2p
MaH_H/IHBI IIOCTOAHHOI'O TOKA UMCIHOT CJ_ICI[YIOH_H/IC 3HAQUYCHUA K.I1./11..

MamuHsl n
- Magbie (1...10 kBm).......... 0,75...0,85
- cpennue (10...100 kBm)...0,85...0,92
- oombiue (>100 kBm) ...... 0,92...0,97

K.11.1. MaIuHbl 3aBUCUT OT HArpy3ku. XapakTepucTuka K.1mm.ji. »=f(1) mpu U=const (Uyom)
U w=CONst (wnowm) MpencTariieHa Ha puc.3.33,0.

Jlnst onpeneneHust yCIOBHM MakCMMyMa K.I1.J. BbIpa3uM €ro B BHUJIE YpaBHEHHS n=f(1) U
MIEPBYIO MTPOU3BOIHYIO MPUPABHSIEM HYJIIO.

Jlnst reHepaTopa MOCTOSIHHOTO TOKa MoJie3Has MoiHocTh P,=UL.

[lonHBIE MOTEPH COCTOSAT U3:

- TIOTEPH po, HE 3aBUCIINX OT TOKA SIKOPsI, (MEXaHUYECKHX, ITOTEPh B CTATH U IIETIH IMapai-
JICIBHOTO BO30YXICHUS);

- IOTEPh, 3aBUCAIIMX OT TOKA SKOPS B TIEPBOI cTeneHH, ;| (MOTepb B KOHTAKTE IIETOK);

- [OTepb, 3aBHUCAIIMX OT KBAAPAaTa TOKA SKOPS, dol° (MOTeph B 0OMOTKE SIKOPS U BO BCEX
MOCJIeIOBATEIHHBIX OOMOTKAX, T00ABOYHBIX MIOTEPH).

Wtak, nmoiHble TOTEPU MAIITUHBI

sz p0+8.1| +a2|2

a K.I.JI. reHeparopa
Po +ayl +a,l?
Ul +py +ayl +a,12

n=1-

U3 ypasrenus: di/dI=0 mocie pewrenns momydaem po= a,1°.

MakcuManbHBIN K.I1.J. OyIET MPH TAaKOM TOKE SKOPS, KOTJa IMOTEPH, 3aBHCAIIHE OT KBaj-
para TOKa, paBHBI IMOTEPSM, HE 3aBUCAIIMM OT TOKa. OOBIYHO IPU pacyeTe MAIIUHBI COOTHO-
IIEHUE TIOTEPh YCTAHABIMBAIOT TAKMM, YTOOBI MAKCUMAJIBHBIH K.I1.J[. TOCTHTAJICS MPH 3arpy3-
ke B mpenenax 1=(0,7...0,9)1,,. (puc.3.33,0).

Bonpocekl u 3adaHusi

1. Kakue 8uovl nomepsv cywecmsayom 8 MauuHax NoCMosHH020 MoKa?

2. Cocmaebme sHepeemuueckyto Ouazpammy u Gopmyay K.n.o.

3. Ilpu kakoti 3a2py3ke no moxy K.n.0. MauuHvl NOCMOSHHO20 MOKA MAKCUMAIbHBIU?

3.20 YHuegepcarsibHbIU KOMeKmopHbIt 0suzamerib
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B ycTpoiicTBax aBTOMAaTHKU M Pa3JIMYHBIX 3JIEKTPOOBITOBBIX MPUOOpaX MIMPOKO MPUMEH -
I0T YHUBEPCAJIbHbIE KOJUIEKTOPHBIE IBUTATENIN MOLUIHOCTBIO OT HECKOJIBKUX BaTT JO HECKOJIb-
KHX COTEH BaTT, KOTOPhIE MOTYT pabOTaTh OT UCTOUYHHUKOB KaK MOCTOSIHHOI'O TOKA, TaK U OJ-
HO(a3HOTO TOKA. JIBUTaTeNb YCTPOEH MPUHIIUMITMATIBHO TAK e, KaK U IBUTATEIb TOCTOSHHOTO
TOKa C TIOCJIeIOBATEIbHBIM BO30YXKACHUEM, HO C ABYMSI CYILIECTBEHHBIMU OCOOCHHOCTSIMU:

1) MarauTHas cucTeMa BBINIOJIHEHA MOJHOCTHIO MIMXTOBAHHOM, MOCKOJBKY MpU paboTe Ha
NIEPEMEHHOM TOKE M CTaTOP U POTOP MPOHU3BIBAIOTCS EPEMEHHBIM MATHUTHBIM ITOTOKOM;

2) xarymkd OOMOTKH BO3OYXKICHHS HMMEIOT JIBE CEKIMU M MPOMEKYTOUYHBIC BBIBOJIBI
(puc.3.34) ¢ TeM, 4TOOBI:

- ICHCTBYIOIIIEE 3HAUCHUE TOKA B OOMOTKE HE 3aBUCEIIO OT BUJA
VCTOYHHKA MUTAHMS, U1l YErO HAa MOCTOSHHOM TOKE MCIOJIb3YEeT-
Cs TIOJIHOCTBIO BCS KaTylIKa, a HA MIEPEMEHHOM IHUTAHUE IOJBO-
JIUTCA K OTBOJAM;

- HOMHUHAJIbHAsl YacTOTa BPALICHUS IBHTaTels ObLIA OAMHAKO-  pycynok 3.34 - Cxema BtioueHus
BOU IIpu pabOTe HA MOCTOSTHHOM U Ha IEPEMEHHOM TOKE. YHUBEPCATHHOTO KOIITEKTOPHOTO

B yHuBepcanbHBIX KOJUIEKTOPHBIX ABUTATENAX OOMOTKY BO3- JIBUTATCIA
OyXJCHUS BBIMOIHIIOT CEPUECHOM, pa3leisioT Ha JBE YacTU U
BKJIIOUYAIOT ¢ 00eux CTOpOH siKkops. Takoe BKIOUEHHE (CUMMETPUPOBAHHE OOMOTKH) MO3BO-
JSI€T YMEHBIINUTh PAJUOINIOMEXH, CO3/1aBAEMbIE IBUTATEIIEM.

[Ipn paboTe Ha MOCTOSTHHOM TOKE YHHMBEPCAJIBbHBIA KOJUIEKTOPHBIM JBUTATENb MOJA00EH
JIBUTATENIO MTOCTOSIHHOTO TOKa € MOCJEA0BATENIbHBIM BO30YyXkaAeHueM. PaboTa e nBuratesns
Ha IEPEMEHHOM TOKE UMEET Psijl CELU(PUIECKUX OCOOEHHOCTEM.

PaccunutaeM 37€KTpOMArHUTHBIA MOMEHT ABUTATENsS] NPH MNUTAHUM €r0 OT NEPEMEHHOIrO
ToKa. B paccMatpuBaeMoM peKMMe TOK SAKOpPS U MArHUTHBIN MMOTOK U3MEHSIOTCS 110 CUHYCO-
UJAJTbHOMY 3aKOHY:

ig =\2lgsinot, @=a,sin(et-y), (3.45)
/i€ Y - YTOJ, BO3HUKAIOIIMM U3-3a TOTEPh MOUTHOCTH B CTAJIH.
MrHoBeHHOE 3Ha4€HHE PJEKTPOMArHUTHOIO MOMEHTA
M = Kgig® = V2K 1 4 sinewt - @, sin(wt —y) = (3.46)
= 0,5v2K | 4@, [cosy — cos(2wt + 7)]

['padyiku U3MEHEHHS TOKA |z MATHUTHOTO MOTOKA @ M 3JICKTPOMAarHUTHOIO MOMEHTa M I1o-

Ka3aHbl Ha puc.3.33.

M //'\\ m(t) //"\\ //'\
\ A \

% % il D(t) 4 A _\\X »
o~—_"

Pucynok 3.35 - I'padviki MrHOBEHHBIX 3HAUCHHI TOKA 4(t), MarHUTHOTO
notoka D(t), momerra m(t) u cpearero 3uaveHms MomerTa M

INeKMpoMASHUMHBIU MOMEHM 08USAMENISL ABNAEMCS NePEMEHHbIM, A 8 OMOelbHble NPOoMe-
AHCYMKU 8pemMeHnU - 0adice mopmosnvim. OIHAKO SIKOPh ABUTATENS BpaIlaeTcsl ¢ paBHOMEPHOMN
YaCcTOTOM, TaK KaK OH MMEET CPaBHHUTEIBHO OOJIBIIION MOMEHT nHepuuu. CpeaHee 3HAUCHUS
MOMEHTA
M =0,5V2Kg | 4@, COSy =Cpy @y, 1 5, (3.47)
TZI€ ¢y =05v2ks cosy - KOG (UIIMEHT MOMEHTA IBUTATEIIS.
YpaBHEHUE 1IeTIH SIKOPS JABUTATENIS HAa IEPEMEHHOM TOKE
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D.J1.c. BpallleHus, HHAYKTHPyeMasl B IKOPE, paBHa

(3.49)

E=cc®, 0’
r7ie Cg - KOOPPUIIMEHT 3.11.C. IBUTATEIA.
N3 (3.48) u (3.49) cnenyer OMX nBuraresis Ha IEPEMEHHOM TOKE
_ E _|U-(Rg+ixg)iyg] (3.50)
@y Ce®Pn ‘

[Tocne 3amensl B (3.50) Toka |z Ha MomMeHT M cornacHo BeipaxkeHus (3.47) Oynert nmojgydeHa
MX nBuratesns Ha iepeMeHHOM Toke. [locTpoeHHbIe 10 pacCUUTaHHBIM TakuM 00pazom DMX
1 MX KOJUIEKTOPHOTO JBUTATEls HA MIEPEMEHHOM TOKE MMEIOT TaKOU )K€ BUJI, KaK U Y CepH-
ecHoro /[IIT Ha MOCTOSIHHOM TOKE.

[Ipu mepeMeHHOM TOKE JAEUCTBYIOIIEE 3HAUCHHE TOKA SIKOps OOJbIE, YeM MpU MOCTOSH-
HOM, HM3-3a MOSIBJICHUS PEAKTUBHOW COCTABIIAIOIICH M YBEIWYCHUS AKTUBHOW COCTABIIAIOIICH
BCJIE/ICTBHE BO3pacTaHus NmoTeps B ctanu. [1o 3TuMm ke nmpuunHaM KO3 UIHMEHT MOJIe3HOTO
JEHUCTBUS IBUTATENS TIPU IEPEMEHHOM TOKE MEHBIIIE, YEM TIPH MIOCTOSTHHOM.

KommyTanus npu paboTe Ha IEPEMEHHOM TOKE OTIMYAETCA KOMMYTAllMK Ha TIOCTOSTHHOM
ToKe. OTIMYHNE COCTOHWT B TOM, YTO B KOMMYTHPYEMOU CEKITUHU JOMOJHUTEIFHO UHIYKTHPY-
eTCs e1lle MPaHCHOpMamopHas 3.1.C. €,,, TAK KaK CEKIUs CIEIUICHAa C MEPEeMEHHBIM MarHuT-
HbIM TIOTOKOM. TpancdopmaTopHas 3.71.Cc. co3qaeT JOOABOUHBIN TOK, 3aMBIKAIOIIUNACA Yepes3
HIETKUA. DTO YXYJIIAeT KOMMYTAIIMIO MAIIMHBI, BHI3BIBAET OMACHOE MCKPEHUE U 3HAYUTEIb-
HbIe paaurornomMexu. OcoOeHHO HEOIaronpUsITHBIE YCIOBUS BOZHUKAIOT MIPH MYyCKE JABUTATEIIS
B TOM cllydae, Korjaa TpaHchopmaropHas 3.7.C. TOCTUTaeT OOJBIION BEJIMYUHBI U3-32 YBEIH-
YEHHBIX 3HAYEHUH ITyCKOBOTO TOKA M MOTOKA BO30YkaeHus. [10 3Toi mpuinHe KOJIEKTOPHBIE
MAaIIMHBI IEPEMEHHOTO TOKa CpedHe W OOJBIION MOIIHOCTH HE MOJYYWJIH IIUPOKOTO MpU-
MeHeHHs. Cpok Cy OBl MIETOK, KOJJICKTOpAa W BCEM MAIIMHBI pH paboTe Ha MepeMEHHOM
TOKE COKpAIIaeTCs M0 CPAaBHEHUIO CO CPOKOM CIIY>KOBbI Ha TOCTOSTHHOM TOKE.

JIOCTOMHCTBOM KOJIJIEKTOPHOTO JBUTATENS MIEPEMEHHOTO TOKA SIBIISIETCS BO3MOXKHOCTD TO-
Jy4eHHs TIPU MATAHUHM OT CETH C 9acToTor S0 [y yacToThl BpamieHus apuratens coimie 3000
00/MuH, 4TO HYKHO, HAIPUMEP, B MbLIECOCaX, HEHTPUPYyTax.

Bonipochkl u 3ad0aHusi
1. Iloacuume ycmpoticmeo u npuHyun 0eticmeus YHU8epCcaibHO20 KOJNEKMOPHO20 08U2a-
meiisl.
2. Kax paccuumamos OMX u MX oeueamens na nepemerHnom moxe?
3. Kaxue nedoocmamku u 00CmMouHcmea y KOaleKmopHo20 ogueamens?
3.21 TaxoeeHepamop rnocmosiHHo20 mokKa

Taxozenepamopamu (TI') Ha3bIBalOTCA SJIEKTPUUYECKHE MAIIMHBI, CIyXalllue NaT4yuKaMu
yacTtoThl BpamieHus. B kaduectBe TI' MOCTOSIHHOTO TOKa MCMOJIB3YIOTCS 3JEKTPUUECKUE Ma-
IIMHBI TOCTOSTHHOTO TOKa MaJIOW MOITHOCTU C BO30YKJIEHHUE OT MOCTOSIHHBIX MarHUTOB WJIU C
AIIEKTPOMATrHUTHBIM BO30YKIEHUEM.

BrixogHon xapaktepucTukod TI' mOCTOSHHOrO TOKa HAa3bIBACTCS 3aBUCUMOCTbH HaIIpsiKe-
Hus U Ha sIKOpe OT 4acTOThI BpallleHHsI @ U CONPOTUBIEHUS HAarpy3ku Ry. Bpamaromuiics TI
BbIpa0aThIBaeT 3.1.C. £ paBHYIO cqp®. YpaBHeHUs TI' U ero BBIXOAHOE HANpPSHKEHHE UMEIOT
BUJ:
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(3.51)
{c¢w=U+R}1I Ue  Co®

U=R,I = R
= A
H 1+ AH

Ha puc.3.36,a CIUTONIHBIMU JTUHHMSMH TTOKA3aHbI BBIXOAHBIC XapakrepucTuku U=f(w) mis
pPa3IUYHBIX CONPOTHUBICHUM HArpy3Kd INpH HWIACATH3UPOBAHHBIX YCIOBHUSAX (cep=CONSt,
Rg=const). OTu xapakTEpUCTUKHU SBJISAIOTCS JIMHEHMHBIMU, & UX YrOJl HAKJIOHA K OCH abcuuce
YMEHBIIAETCS MPU CHUKEHUU CONPOTHUBIIEHHS Harpy3ku. CienoBarensHo, T MoxkHO npume-
HATH TOJBKO NPU HEU3MEHHOU Harpy3ke. KpyTH3Ha BBIXOJAHOW XapaKTEPUCTUKH, ONpPEAEIIs-
I01as1 YyBCTBUTENBHOCTH 1, 1OCTaTOUHO BBICOKA M cOCTaBIsieT B cpeanem 0,05 B/ 06/mum.

24U,

V%

(2]

0 a) 0 6)

Pucynok 3.36 - BeIxomHble XapaKTEpUCTHKN TaxoreHepaTopa (a) ¥ BIUsSHHE Ha
XapaKTePUCTUKY PEaKINH SIKOPs (a) ¥ NaJeHHs HATPSDKeHHS Ha mieTKax (6)

lloepewnocmu 6vixoonotu xapaxmepucmukuy. [IpaKTHUYECKN BBIXOJIHASA XapAKTEPUCTUKA OT-
KJIOHSIETCS OT JIMHEHHOr0 3aKOHA B PE3YJIbTaTe pa3MarHMYMBAIOLIETO IEUCTBHS PEAKIUU KO-
psi, HAIMYKS HEJIIMHEWHOIO CONPOTHUBIICHUS B IMEPEXOJIHOM KOHTAKTE MEXY KOJUIEKTOPOM M
IIETKaMH U U3MEHEHUS TOKa BO30YXKICHUS M3-3a YBEJIUYEHUS] CONPOTUBICHUS OOMOTKHU BO3-
Oy>KJIeHUs IPU €€ Harpese.

PazmarnnumBaroniee ACHCTBHE PEaKLMM SIKOPSI MPOSBISAECTCA MPU BO3PACTaHUUA YACTOTHI
BpallleHUs1 @, TaK Kak P 3TOM IOBbIIIAETCS HanpshkeHue U, yBenuunBaeTcst TOK | TaxoreHe-
parTopa, H, CIEA0BATEIbHO, MATHUTHOIO NMOTOKA SKOps. [103TOMy NpH MOBBIIEHHBIX YaCTOTAX
BpallleHUsl BbIXOJHOE HampsbkeHue U Bo3pacTaeT MeUIeHHEe, YeM YBEJIMYMBAETCSl 4acToTa
BpalleHusl (IITPUXOBbIE JIMHUK Ha puc. 3.36,a). YTOOBI yMEHBIIUTh BIUSHUE PEAKLIUU SKOPS,
COIPOTUBJICHUE Ry Harpy3ku NOJKHO ObITh MAaKCUMAaJIbHO OOJIBIIMM M paboTaTh MpHU HEOOIb-
IIMX YaCTOTax BPAILCHUS.

HenunenHpiil xapakTep CONMPOTUBIIEHUS IIETOYHOIO KOHTAKTa TAKKE CO3MAET ONPENEIICH-
HYIO ITOTPEIIHOCTh M0 CPABHEHUIO C WICATM3MPOBAHHON XapakTepucTukoi (puc.3.36,0). Yuu-
THIBasl, YTO MaJCHUE HAMPSKEHUS MOJ mapoi metok 24U MOKHO MPUOIM3UTETFHO CUNTATh
MOCTOSIHHBIM, HE 3aBHUCSIIUM OT TOKa Harpy3Kku, ypaBHeHue (3.51) MOKHO 3amucath B BUJIE
€0 2A

U
1+ R%H 1+ R%H

Jljis yMeHbIIEeHUs TOrpelIHoCcTH, co3aaBaemont 24U, B TI' npuMeHSIOT TOJIBKO METalIo-
rpauTOBbBIE MIETKU.

Harpesanue TI' B ycnoBUSIX dKCIUTyaTalluu MPUBOJIUT K YBEJIUUCHHUIO CONTPOTUBJICHUS 00-
MOTKH BO30Y>KJICHMS U, KaK CIIEJICTBUE, K YMEHBIIICHUIO TOKa BO30Y>XJICHUSI, MATHUTHOTO MO-
TOKa, 3.]1.C. U BbixogHoro Hanpspkenus U. UtoObl ¢ u3aMenennem temmeparypsl TI' TOK BO3-
OyXJeHUST HE U3MEHSUIICS, B IIEMU MUTAHUS OOMOTKH BO30YXICHUS yCTAaHABIMBAIOT TEPMH-
ctop ¢ orpunarenbHbiM TKC (TemmepaTypHbM Kod(dduimentom compotusieHus). Kpome
TOTO, YTOOBI YMEHBIITUTh BIUSHUE TEMIIEPATYphl HA MAarHUTHBIN MOTOK TI', ero MarHuToIpo-
BOJI BBOJSIT B PEXKHM CHJIBHOTO HAachlllleHUs. Torga nmpu 3HAYUTEILHOM M3MEHEHUHU TOKa B

U=
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00MOTKE BO30Y/1€HHUS MarHUTHBIN MMOTOK MPAKTUYECKU HE U3MEHSIETCS.

B MammHe ¢ CUIBHO HACBIIIEHHOM MarHUTHOM CHUCTEMOM YMEHBIIAETCs TaKKe pa3MarHu-
YMBAIOIIEE BIMSHUE PEAKIUH sIKOpsA. OJHAKO pOCT HACBIIIEHNs MarHUTHOM cuctemsl T npu-
BOJIUT K YBEJIIMUEHUIO Pa3MEPOB U MacChl 0OMOTKH BO30yxaeHus. Kpome Toro, y HachlleH-
Horo TI' oTCyTCTBYyeT mpsiMasi MpONOPLMOHAIBHOCTh MEXY BBIXOAHBIM HampspkeHueM U u
HanpspkeHUueM Bo30yxkaeHus Up, 4TO HEOOXOAMMO B HEKOTOPBIX CUCTEMAX ABTOMATHKH.

Hocrouncta TI" mocTostHHOTO TOKa mepe] APYTUMHU U3BECTHBIMH THIIaMHU (TJIaBHBIM 00pa-
30M — niepe; TT' mepeMeHHOTro ToKa):

1. Mansie rabapuThl 1 Macca py OOJbIION BBIXOIHON MOIIHOCTH.

2. OtcyrctBUEe (Da30BOM MOrPEHIHOCTH, YTO OOycnoBieHo pabortoit TI' Ha akTUBHYIO
HarpysKy.

3. B TT" ¢ B030y>/JieHuEM OT MOCTOSIHHBIX MAarHUTOB HE HY>KEH BCIIOMOTATEJIbHBIN HCTOY-
HUK [TUTaHUSL.

Henoctratku T1 mocTOSIHHOTO TOKA:

1. CiioxHast KOHCTPYKIUS U BBICOKasi CTOUMOCTb.

2. HecTaOunpHOCTH BBIXOAHON XapaKTEPUCTUKH M3-3a HATMYMSI CKOJIB3AIIEr0 KOHTAKTA.

3. Ilynpcanuy BBIXOAHOTO HAIPSDKEHUS U PAIMONIOMEXH, BBI3BAHHBIE KOMMYTAaLUsIMU TOKa
B IIETOYHO-KOJUIEKTOPHOM Y3JI€E.

Bonipochb! u 3a0aHusi

1. Iosacnume ycmpoticmeo u npunyun oeticmeus TI" nocmosinno2o moxka.

2. Kax cywecmeyio noepeuinocmu 8b1X00HOU XapakmepucmuKky U KaKko8bl Mepbl N0 YMeHb-
WeHUI0 SMux nozcpeuwHocmen?

3. Kakue oocmouncmea u nedocmamxu y TI" nocmosinnozo moxka?
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