ЯВЛЕНИЕ ЭЛЕКТРОМАГНИТНОЙ ИНДУКЦИИ. ИНДУКТИВНОСТЬ. ЭНЕРГИЯ МАГНИТНОГО ПОЛЯ.
Тип занятия: лекция.
Основные вопросы:
1. Явление электромагнитной индукции. Опыты Фарадея.
1. Закон электромагнитной индукции.
1. Правило Ленца.
1. Вихревое электрическое поле.
1. Явление самоиндукции. Индуктивность проводника.
1. Энергия магнитного поля.
Литература:
Мякишев Г.Я., Буховцев Б.Б. «Физика. Учебник для 11 класса общеобразовательной средней школы», 2014.
Домашнее задание:
1. Изучить материал лекции, приведенный ниже.
1. Изучить §8 – 16 учебника. Составить по данным двум источникам конспект.
1. Ответить на контрольные вопросы к §13, §15.
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Jlonyerin, b pHGIKACM MATRIT K KORTYPY. B KoNType nosnasieTes muAyKumomsiii Tox. Ho
A1 coszamia Toxa Hazo corepums pabory! Kro o6 corepmaer? B komesmos cuére — M, nepe-
Memas yarmiT. Mai COBCPIIACM HOT0AITEILHYIO MEXAHIIECKYIO PABOTY, KOTOPAs NPeOGPATYTCs B
HOJIOAKITENBHYIO PAGOTY BOMUKAIONUIX B KOHTYPe CTOPOHHILX CILUI, CO3AIONIIX HHYKIOHHKI TOK.

rax, nama pabora 10 NEPEMEIICHINIO MATHITA JOMAKNA GITh noAoycumeAbHa. TO AT, TT0
Mbi, UDHBIAAS MATHIT, AODAHE npE0doACaam®b CILTY BIAMMOACHCTRS MATHIITA ¢ KOHTYPOM, KOTO-
past, CTANO BLITh, ABIACTCH CHITON OMMAAKUGANUA.

Teneps yaansiext arunt. TlonTopue, nomayiicta, 3T paccyemis i YOeAITeCk, 10 MEAKIY
MATHITOM It KONTYPOM A0UAHA BOIMMKHYTH CHLIA IPHTSACHI.

3.19.6 3axon Papajes + Ipaswio Jlenna = Crstie Moy

Buttte it obemazi cisith Moy:th 5 3axone Papazes (3.79). Tipasio Jlerma nossonsier 510 cienats.
Ho crataia nas ysiio GyeT foroBopiTses o anase DJIC MiyKiu — beth Ges MOAYIS, CTORINETO B
npazoit wactu (3.79), semmausia DIIC MOKET N0y HATECS KAK HOMOAKITE ILHON, TAK 1 OTPHIATELHOM.

Tpezte Beero, HKCHPYETC:E OO I3 ABYX BOIMOAKHBLX Hanpapieni 06X0%a KoTypa. 10 Ha-
nparerie oG LaRICTC noaoocumeavins. TIpoTHEONO0KIOE HANpARTCHIE 06X0AA KONTYPA HATh:-
BaeTCA, cooTRETCTRORHO, OmpuyameavHyy. KaKoe HAMCHHO HANpARTCHIE 0GX01A Mbi Gepéat B Katie-
CTBE HOAOAITE.ILHOTO, POJTH He UIPACT — BAKHO ML CACIATE ITOT BHBOp.

Marmmmisii 10TOK “epes KOHTYp cumTaeTe nonommreabisnt (© > 0), ecam MarmuTHOe HOMe,
NPOMITILBAIONICE. KOHTYD, HANDARICHO TYAa, LIS OTKYAA 06XOA KOHTYPA B HOMOAUTELHOM Ha-
IIPABJICHII COBEPIIACTCS IPOTHE 1acoBOfi cTpeski. Eci e ¢ KOHIA BeKTopa MArHHTHO! MIIYKII
HOJIOAKITENBHOE HAPARIIeHIe 0GX0a BINTCS 110 MACOROH CTPEJIKe, TO MATHITHEL IOTOK cHiTACTCS
orpuareimnt (& < 0)

DIC iy crTaeTes nonoAuTeLROM (€, > 0), eCI MIAYKINMORA TOK TeSET B NOT0K-
TebHOM HANpARTeNHIL. B 3TOM C1Y'ae HANDAR/ICHILE CTOPOHHILX CILT, BOHKAIOIULX B KOHTYDe DK
IIMCHOHIHN MAFHHTHOTO IOTOKA YePe3 Hero, COBNIAJACT ¢ NO/IOAHTELHEA HANDARIOHIM 06X0ta
Koutypa.

HaoGopor, IC miykiu cauraeres orpunatensioli (€, < 0), ecu mayKumonssi ToK TeET B
orpnaresios nanpages. CTOPOHHE CILTH B AQHHOM CIYYAC TAKHE GYAYT ACliCTEORATE BOH
oTpURATeILHONO HANPARTENIS OBX0A KORTYPA.

ITax, nycTh KOHTYP HAXOUTCS B MATHHTHOM no/te 5. (DHKCHpYeM HAIpaBIIeHie HOI0KITeTbHOTO
06x0ta KonTypa. TIPeAIONOAKIM, TO MAFHITIOE 110,16 HAIPARIICHO TY/IA, I OTKYA NOTOKNTe -
sbiii 0604 corepumaeTes npoTHE wacoroit crpemkn. Torta MarmmTHL H0TOK NoOAUTECH: P > 0.

Tpe oo, faiee, S0 MarmuTHb n0TOK yEemrmsaetes (A®/At > 0). Cormacuo npasiwry
Jlesta muAyKImOIB TOK NOTESET B OTPUIATEbHOM Hanpagex (pic. 3.91).

5 (warmmusi novor nospactacr)

\>) R T rp——

Toosarreansit o6xo

Puc. 3.91. Marnwrusit notox sospactaer = €; < 0

Crauto Gurrs, & Aannoy eryuae myeen & < 0. Suax DJIC HHAYKINN oKazaIC IPOTHEONOOKEH
3HAKY CKOPOCTH I3MEHEHIIs MATHITHOrO noToka. [IpoBepin 310 B Apyrofi cirryamm.
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A HAMeHHO, IPeATIOIOAIA Tereph, *rTo MarmuTHEi n0TOK y6mmaer (A®/At < 0). Tlo npamnay
Jenma un 1y Kionmsi TOK HOTESET B HOOANTe b HOM Hanpazenm. CTao Grrs, £; > 0 (pic. 3.92).

5 (warmmsai novor y6umact)

1 (revér b nosomarmembon nanpanacrn)

Toosarreannmil o6xo

Puc. 3.92. Marnwrasit notox sospactaer = £ > 0

Taxor & AclicrmTensocT obuuii axt: npu naueil dozosopénnocmu o anaaz npasuo JMenya
acezda npucodum x mosy, «mo anax /IC undyryuu npomusonoaoacen auaxy cropocTI uIMENENUA
saznummozo nomora:

—b. (3.80)

‘Teat caMBIM JHKBILTIDORAN JHAK MOAYA B 3AKOHE SeKTpOMATHNTHO! miay K Papajes.

3.19.7 BuxpeBoe s/eKTpHHecKoe moe

PaccMOTPIM HENOABIKHbI KOHTYD, HAXOAIGIICH B HepeMeHHOM MArHHTHOM fojte. Kako ke Mexa-
HIF3M BOIMNKHOBEHIIE MHAYKINIONHOTO TOKA B KORTYPe? A MMCHIO, KAKIIe CILTH BHIBAIOT ABIKCIIIC
CBOBOIHIX JAPSEIOR, KAKOBA IPHDOA ITIHX CTOPORHIX i

Tirrasics oTeeTiTs a 51t Bonpocs:, pemmkin asrmricxnit ik Maxcset oripsut bynraser-
TATLHOE CBOMCTBO IPHPOIBL: MEHAIOULCECA 60 GPEMENIU MAZHUTINOE NOAE NOPOIHCIAET NOAE HAEKMPU-
wecroe. TIMEHIO 3T0 31CKTPIECKOR T0e 1 JCHCTRYCT Ha CBOBOTILIE 3PS T, BEIIBIRA MITYKIION-
HBIH TOK.

Tt BOSNKAIOIEro 3/ TeKTPIYECKOTO 1105t OKATHEAIOTCS JAMKHY THIMIL, B CTH ¢ 03 010 GhLI0
HA3BAIO GuTPEEDLM daeKmpUECKUA noses. JHITI BIXPEBOTO SACKTPIMECKOTO NOA WAYT BOKPYT
THHU{ MATHUTHOTO OISt N HAIDAB/ICHBI CTE/TYIONIM OBPA3OM.

Tyers yarsTioe mote ypemnsacrcs. ECTit b KoM HAXOTUITCS MPOBOSIT KORTYD, TO MYK-
HHOHHBI TOK HOTEUET B COOTBETCTBIN ¢ MpaBuIoM JIeHIa — 110 4aCOBOfl CTPEJIKe, eCITH CMOTPETS ¢
Komma ekopa B. 3natnT, Ty1a ke HaUpaBJena i ciL1a, ACHCTEYIONAS CO CTOPOHBI BIXPEBOIO /€K~
TIIECKOTO MOt HA HOTOAITEbHBIC CROBOIHE 3Dt KORTYDA; JHASHT, MMEHHO YA HATDARTICH
BEKTOP HANPAAEHIOCTI BITXPEBOTO HTEKTPIICCKOro MO,

5 (yvemwmmactes)

Puc. 3.93. Bixpenoe 51eKTpiteckoe I0iie i YEeTiHeHIN MATRITHOTO 015
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rax, Mumi HANpSGAGHIOCTH BIXPEROTO HICKTPHMECKONO IO HANDAR/ICHEL B JANHOM CIYdae
110 wacoBoii cTpertke (cuoTpmM ¢ Konma Bextopa B, (puc. 3.93).

HaoGopor, ecil MArHHTHO Hoe YOBACT, TO THHINH HAUAAGHHOCTI BIXPEROTO 31OKTPIIECKOTO
1015 HANpARTeNE NPOTIE acoR0fi cTpek (puc. 3.94).

5 (ymemmacres)

Puc. 3.94. Buxpenoe 371eKTpIMeCKoe H0Ie I YMEHbIIEHIH MATHUTHOTO 0151

Teneps Mt Mowes ryGie HORATH sTeHNe MeKTpOMArHUTHON MuAYKIN. CYTh ero Cocront
MMEHHO B TOM, {TO IOPeMEHIO® MAIHHTHO® HI0/e HOPOAAACT BIXPeBoe 3/eKTpireckoe noe. Naumit
3T He 3ABUCHT OT TOr0, HPHCYTCTEYET Ut B MATHNTHOM N0Ie 3AMKHY Thil IPOBOASIULI KOHTYD
W HeT; ¢ HOMOIGIO KOHTYDA Mkl JIHIIL OGHAPYZIEACM STO SBICHIC, HAGTOAAS HHAYKINONH
Tok.

Bixpenoe /1eKTPHYECKO® T0/Ie 0 HEKOTOPHIM CONCTBAM OTHYACTCS OT YIKe IIBCTHBIX HAM
SUICKTPIYECKITX n0/eli: S/ICKTPOCTATIIECKOTO 013  CTAINOHADHOFO 1015 3apsi0B, 0BpA3yIONULX
nocTosmHL TOK.

1. Tusun BIXPEROTO OIS 3AMKHYTH, TOIAA KAK JHHIH 51CKTPOCTATIECKONO 1 CTAINOHAPHOTO
HoJIeli HAMHHAIOTCS HA TOJIOKUTEBHAIX 3APSAX 1 OKAHMHBAIOTCH HA OTPULATEIBHELX.

2. Buxpenoe 110/le HONOTEHIMALHO: €ro PAGOTA IEPeMEUIeHIII0 JAPFAA 10 JAMKHYTOMY KOHTYDY
nie pana nyo. Hiaie mixperoe moe ne Moo Gst co3taraTs atekTpirecknii Tox! B 10 xe
BDeMS, KAK Mbi FHACM, HTCKTPOCTATI'IECKOE I CTAIUIOHADHO® 1013 SRISIOTCS HOTEHIIATHHEIIL

Urax, 9/C undywyuu 6 nenodeuscuor xonmype — 3mo paloma GUTPEG020 AR PUNECKOZO N0AR
o nepesteusenuo edununozo noroxcumeavHOZ0 2apsda GoNpy KoNTYPa.

TIycTs, HANDIME, KONTYp SBIACTCH KOTBIOM PAAUYCA T If NPOHIIMBACTCA OHOPONEAL Tiepe-
ey MarmrTaE nozes. Tora nanpsoséunocts E BHXPEBOro 31eKTPIMeCKOro 1015 OMHAKORA.
80 Beex TouKAX KobiA. PaSora A cimi F, ¢ KoTopoii mixpesoe 1oite JeficTeyer na 3apsa q, pasna:

A=F-2r = qE 2.

Caenorateasno, ana H/IC muaykmm noryaea:

&= _omp.
q

3.19.8 DJIC MHAYKIMH B ABIKYIIEMCH TPOBOHNKE

i npOBOIIIK TepeseIaeTest B HOCTORHHO MATHIITHON T07e, To B e Taroke noantzercn I1C
sy, OAHAKD MPITION Temeph CYAIT e BIEXpEROC HTEKTPIFIECKoe moe (oro BooBime e
HOSIACTCS — Beth MATHHTHOE Tiose HoCTOHHO), A seficTrie citht Jlopera wa croGoAbIC 3D AN
nposozKa.
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PaccoTpiM cHTyaimio, KoTopast 4acT0 BCTpedaeTes B 3atatax. B ropusontamioli wiockoctn
PACHOIOKeHb TAPALIE/LHEIC PLCH, PACCTOSIHIE MY KOTOphi pagno . Peibcs naxoasres B
BepTHKATLHOM 0AHOPOHOM MarHiTHOM noste 5. To persca Apikercst Tonkiii IpoBosmi cTep-
sxentt, PN co CKOPOCTBI0 #; OH BCE BDEMSI 0CTABTCS MepIeR MKy IAPHEM perbcar (pic. 3.95)

B

Puc. 3.95. [lueiiie NPOROIKA B MATHNTHOM 101e

Bosbaén BRYTpH CTepsKis HOOANTe bk CROBOMMT 3apsA ¢. BeiexcTaue Anmxenus 31oro
3ps1a BMECTE CO CTEPAHEN €O CKOPOCTEIO § 1A 3apaA Byer AeficTropats cita Jlopenna:

F=qB.
Hanpariea 57a citia 540/ 0CH CTEPAHS, KaK NOKAJANO 1A PUCYHKe (yGeAUTeCH B STOM cayi — e
3aGhipaiiTe NPABILIO YACOROI CTPIIKI 1 eRolt pyknl).

Cuna Jlopenma F nrpaet 5 fansox ciytae poith cToposieli CILL: OHA IPHEOIHT B ABIKEHHE

croBoauie 3apsust crepus. TTpn nepesemeni aapsza g ot Touxn N & Touxe P nama croponmsia
cia conepum padory:

A=Fl=quBL

([Lmiry crepaus s Tatoke cmTacs pagiofi 1) Crao 6, DJIC muAyKIIm B CTep e oKaAeTCs
paBHoii:

vBL (3.81)

Taxint o6pazon, crepces PN AHATONINR HCTOMHIKY TOKA C NOZOAKITEIbHOM Kaesniofi P u
orpmmaresroii kesyoii N. Buyrpn crepsis 3a cuér aefictais croponmeii cimt Jlopenna mpoic-
XOAUT pazieiiemie 3APAI0B: NOIOAITEbNbC JAPAAN ABIIAIOTCS K ToKe P, oTpHIATebHbe — K
Touxe N.

Jlonyeri cuasiata, 4T0 pehent ne nporoaaT Tok. Tora ABKeRIe 3APSAOR B CTEDAHE NOCTENEH-
10 npexpariTes. Beth 110 Mepe HAKOILIEHIIA IOOAIITETEHEX JAPIOR 1A Topie P i OTpHIATe ThHEX
3aps08 na Toprie N GYeT BOIPACTATE KY/IOHOBCKAS CILTA, € KOTOPOIl NOMOAITE MK cROGOAMEI
apsx q oTTamkisacres or P npumarmsactess k N — i B KaKofi-TO MOMEHT 3Ta Ky IOHOBCKAs CILTA
ypasnonecu ety Jlopenita. Mez1y KOHUAMI CTEPIAIS YCTAROBITCS PAZHOCTE HIOTEHIIATIOR, PABHAS
DIC unaykum (3.81).

Temeps npe;wmookiny, o petset n nepessrixa KM snasmores nporosammm. Tora » wem
BOMKHET MUAYKINOMNK TOK; o HOfiAST B nanpaniemm P — K — M — N (ot «wmoca ne-
toummmas P x <smyeys N). TpeAoaoun, =To conpoTRiee cTepta pagio r (370 anator
BHYTPEHIHErO CONPOTHR/CHII HCTO'HIKA TOKA), A conpoTurente yiactsa PKMN pasno R (conpo-
‘tupremme prenmeit wemm). Tora ci1a MIYKIMIORHORO ToKA HaiiAETCs 10 3axony Oba 13t 0ROl
nem

& vBL
R+r R+r’
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Baveuatesno, o pupaente (3.81) s DIIC HIAYKINI MOAHO HOLYHITE TAKIKE € IOMOIHIO
aaxona Papazes. Cenaen 1o

3a pesn At nam crepsens PN npoxomut nyrs vAf 1 sammaer nozoenne PN’ (puc. 3.95)
TL10MmAE KOUTYDA. BOIPACTACT HA BEMHIRY ILIOMA NpsMoyrobmKa PP/ N'N:

AS = Spoy:

vAt.
MarnuTisiii noToK iepes KouTyp yaemzactes. [IpHpAIHIe MATHITHOTO IOTOKA PABHO:
A® = BAS = BlvAt.

CKopocTs IaveneHis MATHITHOTO IOTOKa. HoZIOANTe b 1 paia I/IC mnayxm:

AD

&,
At

Blu.

Mt notyssius ot e casbiit pesyabTat, 1o 1 5 (3.81)

Hanpasiene miAYKIIONHOr0 ToKa, SaMeTmy, noxmsercs npanity Jlenna. JleficranTetsio,
a3 Tox Tewér B nanpanzemm P — K — M — N, To ero MarmTioe M0/le NANPARTEHO TOTIEO-
HOMIOXKHO BHemHeMy 1010 B 1, CTa1o BLITh, IPeNATCTBYeT BOPACTAHMIO MATHITHOIO IOTOKA Hepes
xorTyp.

Ha 970N HpiMepe Mbi BTN, T B CHTYAINEEX, KOTa NPOBO/HIIK /BIACTCH B MATHTHOM oe,
Moo elicTroBaT ARORKO: G0 ¢ MpUAeeneN CiTh JlopeRa Kak CToporeli chi, TG0 ¢
noMoI0 3axona Dapasies. PesyHTaTH GYAYT HOTYSATEC OAMHAKORSE.
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3.20 CamouHayKuust

CAMOMHAYKINS! SB151OTCS HACTHEIM CITY ACM 3/1eKTPOMATHHTHON MIAYKini, OKATHBACTCA, T ek~
TpHecKHii TOK B KOHTYPe, MEHSIOMIHCS CO BPEMEHeM, Onpe/e/¢HHEM 06pazoM Bo3elicTByeT cay
ua o

Cumyayus 1. Tpeanoozin, w1 ciua ToKa & KoHTYpe Bo3pactaet. IlycTs Tok Teuér npoTHE Hacowol

CTPeIKI; TOrAA MAFHNTHO® II0IE TOTO TOKA HAUDARICHO BEEDX N yRexmBactest (puc. 3.96).

B (ysemrmmaercs)

@),(ym,m,

Puc. 3.96. Bixpenoe o NpensTCTEYeT YBeIMeHIII0 TOKA

Tant 0BpA30M, HAI KONTYD OKASHIBACTCH B TIEPEMEHHOM MATHITHOM II0JIe CBOCTO cBCTRONHO-

ro Toka. Marmimioe moe B AANHOM CIyiac BOIPACTACT (BMECTE ¢ TOKOM) I NOTOMY HOPOACIACT
BIXPEBOE S/ICKTPIIECKOE TI0/1e, JIHIH KOTOPOro HAIPAR/ICHE 110 HACOROIi CTPJIKE B COOTBOTCTEI ¢

upasuost Jlenma.
KaK BILARM, BXPEROC 5IEKTPHECKOE [10/1e HANPABTIENO IPOTHE TOKA, IPRIIATCTAYS €r0 BOIPACTA-

110 0RO Kax Gt «TopyO3UT> Tok. T03TOMY NP 3AMBIKANIN OGO LEIH TOK YCTANABTHRACTCS He
MITHOBEHHO — TPEGYeTCst HEKOTOpOE BpEMIs, TOGh IPEOI0/IeTE TOPMO3sIIee ACHICTEE BOIMIKAIONETO
BUXPEBOTO 31CKTPIIECKOrO O,

Cumyayus 2. Tlpeanoaous Teneps, 9To CiUa Toka B KouType yMenbmaetcs. MaruuThoe noze
TOKA TAKzKe YORIBACT I NOPOJKACT BIXPEBOE SIEKTPIECKOe I0Je, HAIPABJICHHOE IPOTHE YACOBOIl

crpensu (puc. 3.97).

5 (ymemsmacres)

Fuueg ): (yvemsmacres)

Puc. 3.97. Bixperoe noe nojepipaet youmaionutii Tox.

Tetteps BIXpeBOe CKTPIICCKOR M0/e HANPARICHO B TY e CTOPORY, "ITO It TOK; OHO IOACPAIL-
BACT TOK, IPENATCTRYS €ro YOMBANMIO.
Kax b1 auaey, paBoTa BIXPEROIO CKTPIECKOTO 013 110 TEPEMPIEHITIO ¢ UMITHOTD HOI0KI-

‘TeHOro 3apsa BOKPYT KonTypa — 310 I/IC unayKimL. TIOTOMY Ml MOPKeM JATh Taxoe Opete-
enue.

Seaenue camoundyKyuLL COCMOUM. 6 TMOM, MO NPU UIMEHENUI CUAN TOKA 6 KONTNYPE GOIHUKAE,
C undywyuu & mos rce casom woumype.

Tpn nospacTasmi et Toxa (2 cHTyamm 1) BIXpEROE HIEKTPIMECKOS T0Ie CORCPIIACT OTPHIA-
Teanyio pabory, Topuoas croSoasie 3apas. Crato Gurre, DIIC URAYKIIN B STOM CIyHae OTpH-
natemna.




image12.png
Tpn y6umammm citst Toxa (8 CHTYaMI 2) BEXPEROE MICKTPHUECKO HOIe CORPIIACT NOOAKII-
TesbiyI0 paGOTY, <lOATAKNEAR> CBOGONIC AP I IpeNsTCTRys yOnBanmo Toka. DIIC mayK-
I B STOM CTyae TaKsKe NoAOKuTebHA .

3.20.1 Maaykrusnocts

Mbi 3HA€M, UTO MAPHHTHBI OTOK, IPOHIBLBAIONNI KOHTYP, IPONOPIHOHATEH HHYKIIHH MATHIT-
: @ ~ B. Kpoue TOro, OIMT HOKAIHEACT, {TO BeTHTHHA WHAVKINI MATHITHOIO 1O
KOHTYPA € TOKOM HpONOpUNOHALA cite Toka: B ~ I. CTato GhiTh, MarmuTHLil NOTOK “epes no-
BEPXHOCTH KOHTYPA, CO3IABACMEIi MATHITHBIM TI0J1€M TOKA B 5TOM CAMOM KOHTYDe, IPONIOPIHOHATIeH
cnte Toxa: @ ~ 1.

HOTO 1107

Kosdpumient nponopiuona tsocts oboamatiaetes L i HamiBaeTes undyxmusnocmbio KouTypa:
o=LI (3.82)

i AYKTHBHOCTS 3ABICHT OT FCOMETPHIECKITX CRONCTE KORTYPA ((popMEI 1t PAZMEPOR), A TaKse 0T
MAUHHTHEIX CBOICTE CPe/ihl, B KOTOPYIO momenén konryp®!. Exummmeli msmepenns unayKTismocti
caysar zenpu (Tin)

Jlonyerm, 570 hopsa KONTYPA, €ro PATMEPH 1 MATHUTHbC CBOCTEA CPE OCTAIOTCS 10CTO-
AN (HANDIMED, HAII KONTYP — 3T0 KATYIIKA, B KOTODYIO He BEOJUITCS CPCTHIIK); IIMEHEHIe
MATHHTHOrO HOTOKA “Iepe KONTYP BHBAHO TOLKO HaMeHenies cihi Toxa. Torta A® = LAI u
aaxon Papazes £ = —A®/At npuoSperacr b

AL .
—LRp =Ll (3.83)

Baaroaaps anaxy «umyes B (3.83) 9IC muAYKINI oKa3nBACTCR OTPHIATE:LHON I BOIAC-

TAHII TOKA 1 MOTIOAKITETLHON HpH YORBANIN TOKA, IO MEL If BIICH BhIe.

PACCMOTPIM B OIILITA, JIeMOHCTPHPYIOUIIX SICHIE CAMOMHAYKIULI DI 3AMBIKANIII 1l DAL=
Kammn e

B nepeoyt omkiTe k GaTapeiiKe HOAKITOWENE NAPALICTHHO ABe MAMIOSKIL, NPIEM BTODA —
lloe e A0RATe O € KATYMKoit A0cTaTOMHO om0l mnyKTHBROCTH L (pitc. 3.98). Kmow nnawae
pazostyT.

Putc. 3.98. CaoMmAYKII P 3AMBIKAII et

Tpn 3ayukamm ko AasmoKa 1 aaropaeres cpasy, a 1axmosxa 2 — noctererso. Jleio & Tox,
w10 B Katymke posmukact /IC uHAYKIUNL, NpeIATCTRYIOmAs Bo3pACTANINO Toka. TTo3TOMY Makcn-
MAILHOE 3HAUEHHE TOKA BO BTOPOii JAMIOMKE YCTAHABHBASTCH JHIIb CIYCTS HEKOTOPOE 3aMETHOe
BpEA OCIe BCILIXHBAHIS HePBOil JIAMIIOUKIL.
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1o BpeM 3ANATALBAMILA Tex Go-TbILe, “eM GoTbie HIAYKTHEROCTS KaTymIKi. OB bacHeRIe Ipo-
cToe: Ben Tora G0 GYACT HANPAAEHHOCTS BIIXPEROTO HIEKTPINECKOrO 10T, BOMMHKAIOIIErD B
KATYIIKe, 1 N0TOMY GaTapefike IPHASTCS COBEPIINTE GOILIIYIO PABOTY 110 IPEOCICHIO BIXPEROTO
1011, TOPMO3ILIEr© 3APSIKCHHHE HACTHILA

Bo BTopoy omkite K GaTapelixe NOIKONCHE TAPAIETRRO KATYIIKA 1 AaovKa pic. 3.99).
ConpoTHRCHIIe KATYIIKI MHOTO MEHbIIE CONPOTHRICHIS AAMIOMKIL

L

R

Pic. 3.99. CavounAyKINIA IpH Pa3MLIKANII nem

Ko puasae 3asuyT. JTasII0tKa He ropiT — HANPAACHIe HA Hefi GIIZKO K HYINO I13-3a Ma0-
e conporusienns karymku. TlouTn Beck TOK, WYL B HEPAIBETBIBHHOI HeH, NPOXOUT Uepe3
xaTymKy.

TIpn paseikanum Km0ua raso'Ka spKo pensoxizaer! Hosesty? Tox epes KATINKY HadmiaeT
peaxo ybumars, 1 BoamiKaeT anamrennas DJIC MHAYKINI, NOAIEPANBAIONAR YOuBaOMI TOK
(vea DJIC mnaysuum, xax Biwo w3 (3.53), NPONOPINIONALHA CKOPOCTH HIMEHCHI TOKA)

ki c1oBaMI, IPH PATMBIKAHIN KT0Wa B KATYINKe HOABIAETCA BeCh\A GOILIIOS BIXPOROC
aeKTpIecKoe note, pasronsoee croSoAke 3apatn. 1104 AelicTaieM 3TOrO BIXPEROTO 0TS o=
Pe3 AAMIOUKY NPOBEraeT MMIIYILC TOKA, 1 Ml BHAIM ApKyIo Benbimky. Tlpn AocTaTowmo Gombimofi
unaykTusnocTn Karymxi DJIC mnayKIm Moer crars cymeersenno Gorsme /IC Gatapeiiu, 1
AMIOUK BOBCE eperopHT.

AMTIOIKY-TO0, MOKCT, I He AKATKO, HO B POMBILICHHOCTII i JHCPIeTIKe AAuNbi ekt sn-

seTest cepuioit npobienoit. Tak KK HPH PA3MBIKAHMH LEMH TOK HAMHHACT YMEHBIIATLCH OHeHl
Grictpo, oanukazomas & e DIC HHAYKINI MOKET SHATNTCNLHO NPERLIIATS HOMUHATHIBE HA-
upsoAenis 1 gocTuras onacio Gommix sex. Ioatosy B arperatax, noTpebasmonx Gosmoit
TOK, NPEAYCMOTPEHE CUICIWIATLHbE ANIAPATHEE MePh! IPEAOCTOPOAHOCTH (HANPUMEP, MACTANbE
BLIKTIONATEN Ha S/ICKTPOCTAHIIX), IPENATCTEYIONIE MOMOHTATSHOMY PA3MBIKANINO eI,

3.20.2 DieKTpoMeXaHWtECKas AHATOIHS

HeTpytio 3aMeTiT onpese S iyio anAIONIo MEKALY MIAYKTHBHOCTSO L B 31eKTpo/mmasiiKe 1
Maccoif m B MeXaHuKe.

1. Urobst paormaTh Telo A0 3AAAHON CKOPOCTH, TPEGYOTCH HEKOTOPOC BPEMS — MIHOBCHHO
H3MeHHTH CKOPOCTH Teta He momyuaetcst. IIpi HEU3MEHHO! CiLTe, NPIJIOKEHHOf K Tety, 5T0
Bpexist Text Gomine, ex Gombe Macea m Teta.

*T0GH TOK B KATYIIIKE AOCTHT CBOETO MAKCHMATBHOFO JHAMCHIIS, TPeGYeTCs HEKOTOpOE BpeNs;
MIHOBEHHO TOK He yeTamanmuaeTca. Bpess yCTAHOBICHHS ToKa TeM Gotbiie, wex Gombie
P

ik,

2. ECiii Te/lo HATOTACT HA HONOABIZKNYIO CTEHY, TO CKOPOCTE Tea YMEHRIIACTCS OIeih GHCTPO.
Crena npuumaeT na cefs YAap, 1 ero paspymIITeIbHOC ACHCTRIC TeM crIbHee, ex Boibie
wacea Tera.
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TIpH PASMAIKANII Ll € KATYIIKO TOK YMeHbImaeTes 0tens Grictpo. Lems npmimiaer na ce-
6 <y B BILIC BIIXPCROTO HIEKTPIECKOTO N0, NOPOIACMOrO YOMBAIOUIIM MAIHHTHEN
10103 TOKa, 1 3TOT «yAGP> Tex ciIbiee, teM Gohie mnAYKTHBHOCTS Katym. IC mayk-
LU MOA®T AOCTITh CTOTS GOBINIX BeITHH, 1T0 TPoGoil BOYIIHOTO NPOMIKYTKA BHEEACT
113 cTpos oopystosarte.

Ha cavoM /1o STit 2AEKTPOMETANUNECKE (HAA0ZUU TPOCTHDAIOTCS JOBOTBHO AICK
10TCH HE TOTBKO HH/YKTHBHOCTH I MACCHL, HO ¥ IDYTHX BEIHHIH, 1 OKAZLIBAIOTCS BECHMA TI0JE3HEIMI
sa npakike. Mat el HOTOROPIM 06 TOM B JNICTKE NP0 /eKTPOMATHNTHE® KoTeGans

; OmI Kaca-

3.20.3 DHepruA MATHHTHOTO N0

BeroMHI BTOPOi OIBIT ¢ JIAMIOUKOf, KOTOPAs He FOPHT NPH 3AMKHYTOM KTOUe I APKO BCITBIXI-
BaeT npu panuKkamm tem. Mbi HONIOCPEACTRRHNO HABTIOAACM, ITO NOCIC PATMBKANIIS KO B
aavmowke mateneres suepris. Ho oticyaa ata suepris Gepsrea?

Bepérest oma, sicnoe Ae10, 13 KaTymKi — Goabme neotya. Ho #o 3a sueprus Ghia sanacena
B KATYIIKe  KAK BITHCNTS 9Ty SHepriio? 1o0h! HORST 310, NPOOIAIM HALTY H7EKTPOMCXAHI-
HECKYIO AHATOTHIO MECTY HHIYKTHBHOCTBIO H MACCOT.

TOBk PAIOTNATE TElI0 MACCH M I3 COCTOSIS HOKOR 70 CKOPOCTI v, BHEIINSA CILIA JOM-
s conepumms padory A. Teio IpHOBpeTACT KHHCTIECKYIO SHEPIHO, KOTOPAR PABHA JATpA'ICHHOI
pabore: K = A=mu?/2.

T0Bk 0T 3AMBIKANI LCMH TOK B KATYIIKe HHAYKTHEHOCTH L octur emmmist I, uctosmis
TOKA J0DAEH CORCPIINTE PABOTY 110 IPEOOICHINIO BIXPEEOFO YICKTPINCCKOTO OIS, HANPARTICHHOTD
upotus Toxa. Pafoma ucmonua udém na cosdanue moka u npeGpAULAEMES 6 IEDZUWO MaZNUTINOZO
noan coadannozo mowa. ITa SMEPrUA IANACACTCH B KATYIIKS; UMCHHO ITA SHCPIHS I BHACTACTCS
1IOTOM B ZIAMIOUKe OC:Ie PA3MBIKANIS Ki1i04a (RO BTOPO OIBITC)

MuayKrupocTss L Iyt anaToros Maccki m; ciia Toka | ABIHCTCH OSEBIAHMM AHATOTOM
cxopocTit . TI03TOMY €CTECTREHNO NPEANOIOAITS, IT0 JUTs SHEPIIN MATRITHOTO HOA KATYIIKH
MOKET HMETh MeCTo hOPMYJIa, AHATOTHHHAS BHPAKEHIIO /U1 KIHETHHeCKofl SHepri:

L
2

w (3.84)
(rent Botee, 170 npaBast wACTL AAHHO HOPMYIL HACET PATNEDHOCTS SHEDIIH — HpoBepsTel).

opayaa (3.84) JeficTBUTE RO OKAZMBACTCA CIPARCATIEOH. YMETH 68 BHBONTE HOKA He 0Bsi-
3ATEIHO, HO ECAN Bh JHACTE, TO TAKOS HHTEIPAT, TO BAM HE COCTABNT TPYAA NONATE CACAYIONIe
pacey e,

TIycTs » Aamimii MOMEHT Ciia TOKA “epe3 KaTymky pasua . Boamwé Matuii npovesxyTox
spestein d. B Tevenie 3T0ro nposesyTKa NpUpAIeHIe CIUTh ToKa pazno dJ; sexwumia df cunTactes
HACTOKO Ma0fi, *rro d MoTo Membime, ey 1.

3a spexs dt 1o nemu npoxou 3apax dg = Idi. Bixperoe 31eKTpieckoe 10e CORCPIIACT I
oM oTpHmATERAYIO PABOTY:

Ay = Eidg = E,1dt —L%Idi —LIdI.

TeToumu ToKa copepIACT TAKYIO JKe 10 MOAYNO NOTOKITebHYI0 pajory dA (conpormseries
KATYIIKI1, HATIOMHIIM, MEI IDEHEOPEraes, TAK 10 Best PaBOTa HCTOMHIKA COBCPUIACTCS NPOTHE BIIX-
pesoro noxs)

dA = —dA, LIdl.

Ly
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Hurerpupys 310 ot uyna 10 I, naiiiext pabory nctosmika A, KoTopas 3aTpatuBACTC HA Co3taNIe

Toxa I: )
/LIdI = sz‘

]
91a pabora npepamactes & sueprio W MATHUTHOTO HO/A COJIANNOTO TOKA, I Ml IPHXOTIM K
bopayte (3.84).
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3.19 DuleKTpoMarHUTHASI MHIYKIUS

Onbrr Iperesa noKazAL, ITO CKTPICCKIL TOK CO3AAET B OKPYKAIONLEM NPOCTPANCTEE MATHITHO®
note. Madisc Papateli NPHIIE K MBICAIL, TO MOACT CYIICCTROBATS 1t 06paTHbtit pcbext: MarmuTHOR
1H0JIe, B CBOIO 0Mepeth, NOPOAKIACT SICKTPHICCKHH TOK.

ki c1oBasm, MYCTh B MATNNTHOM HO/le HAXOWTCH 3aMKHYTH| IDOROAMIK; He 6yAeT i B
STOM HPOBOHHKE BOIHUKATS 37TeKTPHYECKHit TOK 101 JIeHiCTBHEM MAPHHTHOTO 1071517

“epea secsmh et mouekor 1 Sxcepusentor Gapaieio Haxomen yaatocs 310t adext oapy-
sxirt. B 1831 oAy OH NOCTABILI CCAYIOIE OULITHL.

1. Ha oty 1 Ty 7K€ /IepeBANIYIO OCHOBY GHLUTH HAMOTAIEI /{Be KATYIIKII; BUTKI BTOPOR KaTyIIKN
GhLTH IPOIOACHE MEACAY BTKAMI HepROfi 1 130:mupoBaitht. BLEOb NePROl KATYIKI HOTKT0-
“ANCH K HCTOMHHKY TOKA, BHBOJB BTOPOIt KAaTymKn — K rambsanomerpy ‘2. Taxum ofpason,
TOTyATICE /1B KONTYDA: <HCTOWHIK TOKA — HepBas KATYIIKA> I <BTODA: KATYIIKA — Talh-
BAHOMETD». DTEKTPHTECKOTO KONTAKTA MEALY KONTYPAMII te G510, TOTBKO b MATHITHOR
l101e HepEBOii KATYIIKII IPOMIIBIEATO BTOPYIO KATYIIKY.

TIpi 3aMBKAHIH LeMH TepRo/l KATYIIKH FAThBAHOMT) PErHCTPUPOBAT KODOTKIH 1t crabhil
HMIIITBC TOKA BO BTOpOIi KATYTIKe.

Koria 110 miepsoii KaTyIKe MPOTEKAT HOCTOANHAI TOK, HHKAKOTO TOKA BO BTOPOii KATyIIKe He
BO3MMKATO.

TIpi pasMLIKAHI T IePBOft KATY MK CHOBA BOSMHKAT KOPOTKIH 1 C;TaGLIi HMITYTLC TOKA
B0 BTOpOI KATYIIKe, HO Ha ceif pa3 B OGPATHOM HANDABICHNI N0 CDABHEHIO C TOKOM MpIt
SaMbIKAHIH e,

Busod.

Menstiomeecs 5o BpeMeHI MATHNTHOE oe IepRoil KATYIIKH T0poAAeT (1L, KAK TOROAT,
undyyupyem) sreKTpIeCKIit TOK BO BTOPOil KATYNIKe. DTOT TOK HAIBIBACTCH UNOYKUUONHDLM
‘morou.

Ecim MarsuTiioe note neprofi KATYIIK yeTmmBacTcs (B MOMEHT HADACTAHIA TOKA TDH 3a-
MBIKAINN Tei), TO MIYKIHOHMBH TOK BO BTOPOI KATYIIKe TeSET B OTHOM HANPABTCHHIL.

Ec/li MARITHO® 11010 IepEOll KATYIIKH YMEHbIIACTCst (5 MOMEHT YGHBAIIS TOKA DI PATMbL-
KAHII KeN), TO MAYKIMONHEH TOK B0 BTOPOIl KATYNIK TeHST B APYIOM HANDABICHI,

Ecam MarmiTioe note nepsofi KATYIIKi e Mensercst (nocTosmmbit TOK wepes 1et), To mtyk-
INIOHHOrO TOKA BO BTOpOHt KATYHIK HeT.

Obuapysxenioe smxenue Gapaeii nassan aexmposaznummuoil undywyueit (r.e. <napezenue
CKTPIeCTEA MArHETITION> ).

2. l15t HOATBOPA NI AOTA/IKIL O TOM, TO MAYKIMOHNE TOK HOOZKACTCS MEPEMENHNA MAT-
s nosen, Papatell TepeMeIA KATYUIKI ApYT OTHOCHTebHO Apyra. Llens nepsoii xa-
TYUIKH BC BPEMS OCTABATACE 3AMKIYTOM, 110 Hell IPOTEKAT HOCTOSHHAL TOK, HO 3a. CYET Nepe-
Memennst (COMDKEHIS ILTH YATeNII) BTOPAR KATYIIKA OKASLIBATACK B IEPEMEHHOM MATHHT-
HOM H07Ie TIepBOli KaTyIIKIL.

TampanoseTp crosa GUKCHPOBAT TOK Bo BTOpoii Katyme. HntyKumonusi Tok men om0
nanpaBexie NP COMUKORII KATYIIeK, W APYToe — mpi uX yxaremm. [Tpu smox cuaa un-
JyKuuonnozo moxa Gvaa mes Gonvie, wem GHCTIPEE NEPEMEWAAUC KATYUINIL
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3. Tepran katymka Gui1a 3averena nocTosum sarniTos, TTpi BeceHIt MATRITA BIYTDE BTO-
Poif KATYIIKH BOSHIKAT HHYKIHOHHb ToK. TpH BLUIBHTAHIN MATHIITA CHOBA TIOBIISICH TOK,
50 B ApyToM nanpanemm. 1 ONATE-TAKN CILTA MHYKIWORHORO TOKA Ghi1a Tex Gomie, ex
GuicTpee ABuTATCS MATHAT.

DT 1 0CC AV IONIe OUBITE NOKAZATH, “ITO M AYKIMOHIbIH TOK B IPOBOAIEM KOHTYPE BOTHIKA-
T BO BCEX TeX CYUANX, KOIIA MEHACTCH <KO/INECTRO MHMil> MATHNTHOIO N0/, NPORIHEBAIONULS
KoiTyp. Cilia HiL KINIOHHOTO TOKA OKAZHEACTCS TeM GOTbINe, oM GHCTPee MEHSCTCH 3T0 Komtie-
crpo mumuit, Hanpansteiie Toka Gy/eT OHI IDH YECIINEHIN KOTIeCTEA I CKBOTh KOHTYD, 1t
ADYTIM — IDH HX yMeHbIIeHH.

BaMEUATEILHO, HTO /U1 BeTIHHbL CHIL TOKA 5 1AHHOM KOHTYPe BAKHA Tl CKOPOCTS H3Me-
Hemus Komrecrsa . 110 KOHKDETHO HDH STOM NPOMCXOMIT, PO He MIPACT — MOHSOTCs! it
aMO n0/le, NPOHIGHIBAIONICE HENOABMAHL KORTYD, I e KOHTYD HepeMeIiaeTcs i3 oGaacTi ¢
ool rycroTolt it B 061CTs ¢ APYTOl rycTOTOl.

Taxosa cyrs 3akoa ekTposarsuTHoft muykuwns, Ho, 1ot namicars dbopyyay u mpois-
BOMUTE PACHETH, HY3KHO HETKO (POPMATIORATS PACILTHEATOR NOHSTHE <KOTHIECTEO MMM 101
CKBO3H KOHTYDS.

3.19.1 MarHuTHBI TOTOK

TousITHe MATHNTHOFO HOTOKA KAK A3 Il ARISCTCH XAPAKTEPUCTIKO/ KOTIMECTRA MLl MATHITHOTO
110151, PORITHIBAIOUUIX KORTYP.

JList HPOCTOTH M OPPANINHBACMCH CYACM OTHOPOTHOTO
MarmTHOrO 1015, PaceyoTpI KONTYp Iioma S, Raxomyi-
51 B MArHUTHOM n07e ¢ HHAYKiueli B.

TIycTs CHAYAA MATHITHOE [0/ IEPIICH IKYIAPHO IL10CKOCTH
xoutypa (puc. 3.87).

w

B 510M catyae MarmiTHbi noTok $ onpesensiercs ouers mpo- N
€10 — KAK UpOIIBEACHIe MIAYKIUN! MATHHTHOTO OIS Ha IL10- /,/
ma e KoHTypa: -

@ =Bs. (3.75) Puc. 387. ® = BS

Teneps paceMoTpi 0Bt ctyai, Korjia BexTop B 06pasyer yroi a ¢ HOPMATBIO K IIOCKOCTH
xoutypa (puc. 3.85).

M1 BIURM, STO Telleph CKEOZ KOHTYP <HOTCKACT> HiIh
nepuesuKyspas cocrammomas B pextopa MarmmTHof -
ayszps B (a 1a cocranmsongs, moTopas mapansemsma KuETYRY,
He «rewéT> cxmon uero). Tloatony, cornacio dopyae (3.75),
muees: & = B,S. Ho By = Beosa, nosrosy

@ = BScosa. (3.76)

10 1t et obiIiee ONpeAEICHIIE MATHITHOTO IOTOKA. B €1y iae
oanopoanor MariTHOro o5, OBpATI BHMMAMIIE HA VI
e e curyawm.

Puc. 3.88. @ = BS cosa

o Ecim Bextop B neprien mky1spen 1;10CKoCTH KOHTYPA, TO
npixommy x choparyite (3.75).

0. Torza cosa = 1, 1 st criosa

o Ecan nextop B napazezen miockoern kontypa (1o ectis a = 90°), o cosa = 0 1t armuimii
HOTOK CTAHOBITCS PARHEIM HYMIO (MATHITHOE 1I0e BOOGILE HE <TCET> CKBOT KONTYP).
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A KAK ONDEACHNTE MATHNTHEIL TOTOK, €CAI HOTe He ABIAETCA OHOPOAMBIM? VKA b

uet0. TloBepXHOCTS KONTYpA Pa3bUBACTCA HA 0%l GOLINOe ICIO OeHb MACHBKUX ILIOMAIOK,

B IIPe/IelIaX KOTOPHIX H0JIe MOJHO CHITATE OHOpOAHEIM. st Kaskoil IUI0IAAKH BEIHCISM CBOM

MaeHbKuii MATRHTHAL TOTOK 110 hopayie (3.76), & 3aTex Bee TH MAIHNTHEIC HOTOKH CYMMIDYeM.
Eaumnedi aepenis MarmiTioro notoka apisercs aedep (B6). Kax s,

B6 = Ta-a’

B-c 3.77)

Tloteny e MATHHTHbII HOTOK XAPAKTEPH3YET ¢KOIMECTBO HMHHIl> MAPHHTHOTO HOJIS, IPOHH-
asmatomx kontyp? Ovtems npocto. «KomrieeTso mumuiis onpexesaeres ux rycroroit (a anawr,
Beaurimoit B — Beth sex GoIbiie MIYKILS, Tex ryime mnim) 1t «xeKTHRHOI> IIOMAALIO, Hpo-
smmmacsoit noze (a 310 eoth e wro mioe, kax S cosa). Ho suoxutenn B it Scosa xax paz u
o6pasyior MarnuTHb 10TOK!

Tetteps Mbi Mozex AaTh Goee IETKO ONPeCIICHIIe AICHI HEKTPOMATHITHOI HHAYKIIN, OT-
xpurroro Papajeest.

DEKTPOMATHNTHAR MHAYKINS — 370 ARTCHIC BOIMNKHOBCHIA 5ICKTPIFIECKOTO TOKA B 3ay-
KIYTOM NPOBOTAMEM KONTYpe I I3ACHEHIN MATHIITHOTO TOTOKA, TOMIIEIBAIGIIET KONTYP.

3.19.2 JC unaykuun

KAKOB MEXAHIFIM BOINKHORCHIA MHAYKIMIORHOrO Toxa? 1o Mk ofeyamy nowae. Tloka seno oxo:
UIDI IIMEHEHINI MATHHTHOTO OTOKA, IPOXOASIIETO “Iepet KOHTYP, HA CBOGOAC 31 B KONTYDE
JeHCTBYIOT HEKOTOPHIE CILTH — CTMOPONNUE ClAb, BHILIBAIONLE ABIDKEHIE 3aps/I0B.

Kax bt 3uaeM, PAGOTA CTOPORHIIX CILT 110 HIEPEMEIICHIO ¢ MHITHOTO IOIOAUTETRHON JAPsA
BOKPYT KONTYPA HAZMBACTCS S1eKTpOABIAYIE citoit (IIC): € = A/q. B namex cayuae, xorta
MeHSeTCS! MATHITHE IOTOK CKBOZh KONTYP, cooTRercTayiomas DJIC nazumactea 91C undysyuu u
oboamasiaetes ;.

Urax, S/IC undysyuu € — mo pafoma cmOPONNUE Cur, GOIMUNIOUUT NP UIMEMENUL MaZ-
Humioz0 nomowa cpea Koumyp, no nepeseusenuo edununozo noaONCUMEALNOZO 3apada Goxpyz
wonmypa.

TIpHPOAY CTOPORHIIX 1L, BOIMMKAIONIX B AAHHOM CyIAe B KOHTYPe, Mbi CKOPO BHCHILL.

3.19.3 3Bakon saexTpoMarmuTHOl HHAYKIUH Gapases

Cita miyKimomsoro Toka & omsirax Papajes OKAHEATACH TeM GOIbIe, des GHCTpee Memsics
MArHHTHE OTOK “epe3 KOHTYP.

Ecom 2a matoe spexsi Af masieneniie Maruioro notoxa panio A®, o cropocme masenens
MAHITHOrO 0TOKA — 370 Apo6b A®/At (11111, wT0 To e camoe, IpoN3EoAHAR § MarmITHOrO HOTOKA
110 mpesten

OULITH HOKA3AM, YTO CHLTA MIAYKIMOHNOTO ToKA | IPSIMO HPONOPINOHATLHA MOAYITIO CKOPOCTH
IIMEHEHIIS MATHUTHOTO IOTOKA: M’l

At

I~

Mo:y1h HOCTaBEH U1 TOTO, “ITOGH He CRAZMBATLCA IOKA € OTPUIATE LA BeTrTIHAMI (Beth
uput y6umammn MarmiTHOro noToKA Gyter A® < 0). BUOCIEACTEIN Mbl 3T0 MOZYIIh CHIMEM.

Iz aaxona Osa 413 nomuoli wemt st & To e Bpexs myeest: [ ~ &;. Toarosty HIC muaysum
HIPANO NPOIOPIHONATLHA CKOPOCTII IMCHCHIIA MATHITHONO HOTOKA:

A

&~ |2
At

. (3.78)
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9JIC masepseres & pomstax. Ho 1t cKOPOCTS I3MeHeHIIS MATHITHOTO IOTOKA TAKA® HIMCPACTCS
» sonwrax! leiictauresno, w3 (3.77) Mut By, w10 B6/c = B. Crazo GuiTs, eAmumus: masiepenis
ofewx “acTeii nponopionATLHOCTH (3.78) COBIAAAIOT, M03TOMY Kos(XpHIUIENT NPONOpIMORA ThHO-
et — pernma Geapazvepnas. B cicrese CH oma moziaraetes pasiofi eI, 1 Ml 0Ty AG:

AD

=737
At

19| (3.79)

10 11 eeth aawon aaexmposaziumuois undysyuu wn aaxon Papades. lazms ero cromecnyio dop-
MympoBKy.
Bakon ssexrpomarmuThoil unAykim Papages. TIpi iEMeHCHINT MATHITHONO HOTOKA, IPOH-

JHIBAIONIErO KONTYP, B 9TOM KORTYpe BogukaeT D/IC UNAYKININ, PARNAS MOTY.TIO CKOPOCTH H3sMeHe-
M NATHITHOFO HOTOKA,

3.19.4 Tpasuio Jlenna

Marmmibii HOTOK, I3MEHEHIe KOTOPOTO NPHEOUNT K NOARICHIO UHAYKIHONHOLO TOKA B KOHTYPe,
Mb Gy /IeM HASHIBATE GHEUINILM MAZHUMHYLM TOMOKOM. A CAMO MATHITHOR O, KOTOpO® CO3AET
STOT MAUHUTHEL TOTOK, MBI GY/1eM HATLIBATE GMEUNUM MAZHUTINOAM TIOAEM.

Bauet nav s1i Tepyunn? Jles1o B TOM, HTO HHYKIHOHHbI TOK, BO3HIKAIONI B KOHTYDe, CO3/ia-
&1 cuOB colicmeenoe MATHNTHOR 1I0/Te, KOTOPOE 110 IPUHINLITY CYIepIOIHI CKAIHEACTCS C BHEI-
s MarmTHEN 1071eM. COOTBOTCTRENHO, HAPSUAY € BHOIIHIM MAFHHTHEIM HOTOKOM 4€pe3 KOHTYD
GyJeT IPOXOANTE COBCMGENH b MATHITHEL IOTOK, CO3/1ABACMBI MATHITHEIM TOJIEM HHYKIORHOTO
Toxa.

OKazbiBACTCS, 9TH /BA MATHUTHEX TOTOKA — COGCTBOHHB 1t BHCNIII] — CBSI3AME MY coBoli
cTporo onpezesHIb 06pazoM.

Tpanuno Jlenna. Miaysunounnii ToK BCEria UMEET TAKOS HANDABICHINe, IT0 COBCTRONMEI] Mar-
HITHBI HOTOK PEISITCTBYET H3MEHEHUIO BHEIIHEro MAMHHTHOTO TOTOKA.

Tparno Jlena N03BOIST HAXOANTL HANPABIEHHC WHAYKINIORHOFO ToKa B ioBofi curyamm.
PaccMoTpin HekoTOpHie Ipimyepst npuNenenns npaniia Jlenta.

TIpeuo:I0KIM, To KOTYP NPOMIIWBACTCS MATHHTHEM H0I0M, KOTOPOC BOPACTACT CO BpeMe-
nest (pue. 3.80). Hanpisiep, Mt npub.ipicacs: ciiray K KOHTYDY MATHIT, cenepHBL TIOIOC KOTOPOTO
HAIDARICH B JANHOM CAYIAC BECDY, K KONTYPY.

Breutiee noe sospactact

Puc. 3.89. Marmrmsii notox sospactaer

MarnuTinii 10TOK “epes KouTyp yeemriugaetcs. HiAyKImomNAl ToK GYACT UMETh Takoe HA-
IpaBJIeHIe, TTOGH! CO3AABACMEIl MM MATHHTHBI HOTOK NPNSITCTEORAI YBE/IMEHIIO BHEIIHEro Mar-
HiTHONO n0TOKA. 1151 3TOT0 MAFHNTHO® TIOJe, CO31ABARMOE MYKIWONHEA TOKOM, JOMIAHO GHITh
HANIDARICHO MPOMUG BHEMIEErO MATNNTHONO O,




image5.png
My KIponHELi TOK TeYdT IPOTHE HACOROH CTPEJIKI, ecilll CMOTPETE €O CTOPOHKI COYABACMOTO
I\ MarmnTHOrO oy, B annoM ciyuae ToK GyAeT HAIPABJeH 10 HACOBOI CTPEJIKe, eCIH CMOTPeTh
CBePXY, CO CTOPOA BHEIINEro MATHNTHOTO IO, KAK 1 IOKA3aH0 Ha (puc. 3.80).

Tenept NPEANONIOAIIM, YTO MATHHTHO® 10/1e, NPOHIZHBAIONICE KOHTYP, YMCHBIIACTCS CO BpeMe-
neat (puc. 3.90). Hanpinep, Mbl Ya/sieM MACHNT BHIS OT KOHTYDA, & CeBepHbil HOTIOC MATHNTA
HAUARICH HA KOHTYD.

Breutice noe yBupaer

o

Puc. 3.90. MarsuTaii notox yGumaer

N\

Marmmrisii H0TOK “epes KOHTYp yMenbmaercs. Miaykumonssit Tok Gyier myers Takoe Ha-
nparerie, WTOGH ero coGCTReNHA MATKITHE IOTOK MOICPANEA BHOMHN MATRITHL HOTOK,
npensTeTsys ero yGmsammo. s T0T0 MAHNTHO® NOe MIAYKIMOHHOTO TOKA JOMKHO GHITh Ha-
NPARIEHO 6 My e CMOPONY, “ITO 1t BHeICe MAFHNTHO® HOIe.

B 510M c1ytae HIAYKIMOHb TOK NOTeNET HPOTINE MacoBoli CTP/IKIL, CCIIit CMOTPETE CEEPXY, O
CTOpOEL 060IX MATHUTHEIX HOCH.

3.19.5 BsaumojeficTBHe MATHHTA C KOHTYPOM

TiTa, npHSmKEHHe W YAATORe MATHHTA PHEOINT K NOABICHIIO B KONTYPe HHAYKIUIOHHOTO
‘ToKa, naupanzenie KoToporo onpezeseTes npagiios Jlemma. Ho pets MarmiTioe note sefictayer
ua Tox! Toamires cia Asmepa, AeficTRyIOmAR Ha KOTYP co cTopoms nost MarmiTa. Kyza Gyter
nanpamena sta cuta?

Ecam b XoTHTe X0pomo pasoGpaTsea & npasiie Jlenia it B OIpeAeCRI HANDABICHIS CILIL
Autmiepa, nonpoByiiTe OTRCTHTS Ha AANHLIi BOIPOC CAMOCTORTCBHO. DTO HE OYeHE IPOCTOE YIIPAZK-
nenite. PACCMOTPIITE “IeTBIDe BOTMOANBLX C1yasi.

1. Marun npuGIiKaCM K KOHTYDY, CoRepHBii I0TI0C HAIARICH HA KORTYP.
2. Marunr yaaises o KoHTYpa, cenepiii IOTIOC HATPARICH HA KOHTYP.
3. Marnut npub/isacs: K KONTYPY, i0AHbI 10I0C HAIPABICH HA KOHTYD.

4. MarnuT yaaises or KOHTYDA, 10AHb HIOTIOC HANIDABIIEH Ha KOWTYD.

He 3a6unaiiTe, 70 110/1e MATHITA He OAHOPOAHO: JMHIN 110715 PACKOAATCA OT CRREPHOTO NOTIOCA
1 CXOTEs K 10KHOMY. DTO 0'IeHh CYIIECTEEHNO AU15 ONPEACIICHIA PeayLTHpyiomeit citsi Asepa.
PesyabTat nomyuaeres ceyiomuii.

Eeau npubausrcamn mazwum, mo xonmyp ommassusaemes om saznuma. Ecau ydaasmy maz-
wum, mo xonmyp npumseucaemes x saznumy. Taxu ofpazos, ecau wonmyp nodecuien wa wumu,
mo on ecezda Gydem ommaonsmovcs @ cmopony deuscenus maznuma, ca06mo cacdys aa num. Pacno-
Aocenue momocos Maznuma npu amost poau ue uzpacm.

PEay/ILTAT 3TOT MOAHO OBLSACHITE I I3 CORCPIIHHO OBIULX COOGPAZKEHILIE — NI HOMOIUI 3AKOHA
coxpanemiz sneprii.




