“a3pe3aHng MeTannn4eckoro
NPAMOYrOfibHMKa

M.CKOITEHKOB, M.[TIPACOJIOB, C.AOPUYHYEHKO

ATAYM HA PASPE3AHUE HATJIA/IHBI 1 KPACU-

BbI, HO MHOT/Ia UX COBCEM He TPOCTO peruth. C

JIAaBHUX TIOP OHU BJIOXHOBJISLJIN IU3ANHEPOB U apXU-
TEKTOPOB. YueHble OOpaTH/IM HA HUX BHUMaHHUE, KOT/a
OOHAPYKUJIACh UX HEOKUJAHHAs CBI3b ¢ (DU3UKOI u
Teopueit BeposiTHOcTell. OO0 OMHOW W3 TaKUX 3a7ad |
MO¥i/IeT peub B ATOU CTaTbe.

Kakne NnPAMOYroJibHUK1 MOXXHO pa3pe3aTb
Ha KBagpaTbl

a [IpamoyroabHuk pas-
MepoM aXb ,rneaunb —
LieJible YucJa, Jerko pas-
pesaercss Ha alb onu-

b HakoBBHIX KBajpPaTOB
(puc.1). Tak ke Jerko
paspesaTb Ha paBHbBIE
KBa/[paTbl TIPSIMOYTOJIb-

Puc.T. [pamoyrofibHyK a x b pas- HHUK C palMOHAJIbHbIM OT-

pezaerci Ha alb O[MHAKOBbIX HOUIEHHUEM CTOPOH.

KBagparos EcrectBennblii Bonpoc:

Kakue IPAIMOYTOJbHUKY

MOKHO paspesaTb Ha KBaIpaThl He 00513aTeTbHO OHOTO U

TOTO ke pasmepa? OxasbiBaeTcs, OTBET TOT K€ CaMbIil:
Teopema /lena o pazpe3anuu npsAMOyroJbHHUKA. Ecu

NPAMOY2OIGHUK MOKHO paspesamv Ha xeaopamol (e

006513amebHO PasgHble ), MO OMHOULEeHUE OJUH €20 CINOPOH

PAUUOHATLHO.

Ity teopemy oTkpbl1 Makce [len B 1903 romy.

Ero nokasatesbCTBO GBLIO JOBOJIBHO CJIOKHBIM. Brioc-
JICZICTBUU TTOSIBUIINCH O0Jiee TIPOCTbie. Mbl IIPUBE/IEM OTHO
n3 Hux, npuHaaiexaimee P.JI.Bpykcy, K.A.B.Cmury,
A.T.Croyny u ¥Y.T.Tarry. Ouu npuaymanau ero, eie
Gysyun cryaeHTamMu. | DTo I0Ka3aTeqbCTBO OCHOBAHO Ha
(usnveckoil MHTEPIIPETAIINH, NCIOJb3YIOMEH 2JeKTPHU-
yeckue 1enu. IIpu atom usmueckne cooOpaskeHus ciry-
JKaT OTIIPABHOM TOUKOW, a caMO /I0Ka3aTesbCTBO YUCTO
MaTeMaThuyecKoe.

Wtak, myctb TpsSIMOYTOJTBHUK pa3pe3aH Ha KBaJpPaThl.
Uro6bl HAUTH OTHOIIEHWE €r0 CTOPOH, JOCTATOYHO HANTH
CTOPOHBI ATUX KBA/JPaTOB C TOYHOCTHIO /IO MPOIMOPIINO-
HambHOCTH. [lokaxkeM Ha IpuMepe, Kak 3TO MOKHO CJie-
JIaTh.

! Venexamenvnwiii paccxas 06 IMoM MOKHO NPOUUMATNL 6 21A6e
«Keaopuposanue xeadpamas xnueu M. Taponepa «Mamemamu-
ueckue 20106010MmKu u paseaeuenus> (M.: Mup, 1999).

Kak HanTn cTopoHbl KBagpaToB

Ha pucynke 2 uzo6paxeno (orto? mpsMoyroJabHOro

IJ_[Ka(ba C KBa/I[paTHbIMU TIOJIKaMH. Hpe]lCTaBI/IM ce6e, qTo
MbI XOTUM U3TOTOBUTH TAKOM JKe H.[Ka(l). I[.HH 9TOI'o HaM B

Puc.2. [pamoyronibHbiv LwKka@p ¢ KBagparHbIMM [10JIKaM1

TIepBYIO 04Yepe/ib HY>KHO y3HATh pasMepbl MosioK. IIpocto
U3MEPUTD 9TH BeJIMYUHbI Ha (hotorpadun He yIacTest, Tak
KaK Mbl BUAUM IIKa(d «I0/] YIIOM»>, & 3HAYUT, UCTHHHBIE
JUTUHDBI UCKAKEHBI.

Jlast Toro, 4toGbl HAWTH 9TH pasMepbl, 3aHyMepyeM
kBazpatbl (MOJIKK), KakK MoKaszaHo Ha pucyHke 3. Bymem
CYUTATD, YTO TOPU3OHTAJIbHASI CTOPOHA MIPSIMOYTOJBHUKA
(mkada) pasna 1, a BepTukaiphyio cropony (6e3 ydera
HOKeK) 0603HaunM yepes x. CTOpoHy KBajpata k 0603Ha-
YUM Yepe3 Xp .

2 ®omo ¢ caiima http: / /www.mynl.com/ww /project1.html



K neBoit cTopone mpsiMo-
YTOJIbHUKA MTPUMbBIKAIOT KB/~
9 patel 2, 3 m 8, OTKyna
5 X =Xy +x3 +xg. K mpaBoii
2 CTOpPOHE KBajpata 3 TpHU-

6 MBIKAIOT KBajpatbl 1 u 4:
X3 = x; +x;. AHaJIOrU4HO,
8 X+ xg = X7, Xyt xy =
= X5 +xg, X4t X5 = x9. Pa-
BEHCTBO JIJIS1 IIPABOI CTOPOHDI
[IPSIMOYTOJIbHUKA Mbl HE 3a-
[IUCBIBAEM, IIOCKOJIbKY OHO
CJIE/lyeT U3 IpPebliLy-
~F mux (mosrywaercs co-
JKEHHEM BCEX BBITINCAH-
s HbIx pasencts). Cdop-
MyJIHDYeM Hallle Ha-
x, 6monenue, (puc. 4):
YcaoBue BepTH-
T KaJbHOIl CTBIKOBKH.
s kaxdozo eepmu-
KAJIbHOZ0 PA3Pe3d CYM-
Ma cmopon Keaopa-
Mo, NPUMBIKAUUX K
paspesy ciesd, pasna cymme CmopoH Keaopamos, npu-
MulKaowux cnpasa. Bepmukaivhas cmopona npsamoy-
20JIbHUKA PABHA CYMMe CMOPOH MPUMBIKAIOWUX K Hell
keadpamos. >
3aMeHsisi CJIOBO <«BEPTH-
KaJbHBII» HA «TOPU30HTAb-
HBIIl», a CJIOBa <CJIE€Ba» WU

Puc.3. Hymepauyms kBaapa-
708

Xy

Puc4. YcrioBue BepTvKa/ibHOM CTbl-
KOBKU: X7+ X, = X5 1 Xg

X5

Yo

Puc.5. YcioBue ropr3oHTass -
HOV CTBIKOBKU. X5 1 Xg =
=Xg* X,

Puc6. B 1akom paspesaHum
OfMH FOPU30HTASIbHBIV U ABa
BEPTUKA/IbHBIX PA3PE3A

«cnpaBa» — Ha «CBery» nu <<CHI/13y>>, MbI HOJIy‘{aeM
ycaosue 20pu3oHmarLHot cmokoexu, (puc. 5).

3 s paspe3anuil, y Komopvlx 6 HEKOMOPbIX MOUKAX CXOOUMC
cpasy 4 xeadpama (xax na pucynxax 1 wau 6), nado ymounumo
nonsmue paspesa. ITokpacum éce eopu3onmaivHvie CMoPOHsL K8A0-
pamos, ne Jjexaujue na nepuMempe npaMoyzoibtuKd, 6 3e/eHvill
usem. Onu 006e0UHAMCS 6 HECKOILKO 3€JeHbIX OMPE3KOS, KOMO-
pole Mol U HA306eM TOPU3OHTAIbHBIMU paspesaMu. Bepmuxaivivie
CMOPOHBL K6AOPAMOG, He Jexawue na nepumempe, NOKPACUM &
opaneeviii uysem. Ilonyuennvie opanikesvie ompesxiu OeNSMCA
20PUIOHMANLHOIMU PAIPEIAMU HA UACTU, UMEHHO MU UACTNU MbL U
naszoeem BepTUKAIbHBIME paspesamu (puc. 6).

W3 sroro ycnosus B HameM IpuMepe co mKadoMm
moayanM: 1= x5 +x, +x9, x4, =2 +xs5, X +x3 =4,
X5+ X9 =X tx7, Xyt X5 =Xg. YCJIOBHE IS HIDKHENH
CTOPOHBI MTPSIMOYTOJBHUKA MbI HE 3aMMCBIBAEM, TTOCKOJIb-
Ky OHO CJIe[[yeT U3 OCTAJbHbIX.

MTak, ocTajoch PelmTb CUCTEMY ypaBHEHMIT

X=Xy +x3 +Xg, X3 =X Hx,, Xg+tAg = Aq,

Xyt Xy =x5 +xg, X4 +X5 =g,
X3+x,+x9 =1, xp =20 +x5, x+x3 =%y,

X5+ X9 =X +X7, Xy + X5 = Xg.

Taxune ypaBHeHNS Ha3bIBAIOTCS JUHCUHBIMU.

Kak pewmTb cuctemMy NUHENHbIX YpaBHeHUN *

BYZICM rmocJjieJoBaTeJIbHO BbIpa’KaTb HEW3BECTHDIE. B
TIEPBOM ypPpAaBHEHUN HEU3BECTHAA X BbIpasK€Ha Y€PE3 /IPYy-
rue Hem3BecTHbIe. Bobliie x HUT/Ie He Y4acCTBYET, IO3TOMY
IepexXoMM KO BTOPOMY ypaBHEHUIO. B Hem HemsBecTHast
X3 BbIpa’K€HaA 9€PE3 Xy U Xy . HO,Z[CTaBI/IM 9TO BbIpasKE€HUE
B Apyrue ypaBHEHHUA CUCTEMbI, CO/IE€PIKallln€ HEM3BECTHY IO
X3 — B IIEPBOE, IIECTOE N BOCbMOE. HOIIy‘-II/IM CUCTEMY

X=Xy +xy tay tag, X3 =a tay,, X+t xg = A7,
X+ Xy x5 +xg, X4+ X5 =g,
Xy +2x, +xg =1, x5, = x +a5, 2% + 2y =Xy,
X5 +x9 = Xg +x7, X9 +x6 =Xg.
Omna paBHOCHJIbHA MCXO/1HOI. Ho Terepb HemaBecTHas X3
y4acTBYeT TOJBKO BO BTOpOM ypaBHenmu. llepefieM k
TpeTrbeMy ypaBHenwuio. llogcraBisfsg BbIpaskenme

X7 = Xg +Xg B JEBSATOE YPaBHEHUE, IOJIYYHM CHCTEMY,
COJIEPIKAIIYIO X7 TOJBKO B TPETbEM YPABHEHUU:

X =y vy tx, tag, X3 T xy Ay, Xgt+ag =xy,
Xyt =Xx5 ¥ g, X4t A5 =Xy,
xp+2x5 +xg =1, x5 =20 Hx5, 20 x5 =2y,
X5+ xg =2x +Xxg, Xyt X5 =Xg.

Bynmem mpogoskaTs TakuM ke o6pasoM pasbine. B wrore
Mbl IIOJIYYUM CHCTEMY <«YyPaBHEHUII»

x=33/32, x3=9/32, x;, =1/2, x, =1/32,
xy =14, xg =15/32, x5 =7/32, x, =5/16,
xg =716, x4 =1/8.

Permrernine ncxoaHon cucteMbl Hail/ieHO! 3HaueHUusT Hen3-
BECTHBIX X{,...,Xq — 3TO U €CTb CTOPOHBI KBaJparoB. B
HalieM MpuMepe MPSMOYTOJbHUK OKa3aJIcs pa3pe3aH Ha
IIOTIAPHO pa3JIMYHbIE KBa/PaThI.

3amava 1. JIoKaxuTe, YTO ILJIOCKOCTb MOYKHO 3aMOCTUTD
HOMApPHO Pa3JMUHBIMU KBaJpaTaMu, JJUHbI CTOPOH KOTOPBIX:
a) panmoHasbHbIe; 6) TeJble YucIa.

A MOXHO 1 K6adpam paspe3arb HA TONAPHO Pa3Jiiy-
HbIe KB/IpaThl? 3ajiaua aTa MOsIBUJIACH B HAYaJI€E TIPOIILIO-
O BeKa U OKasaJlachb OYeHb CJIOJKHOI. Pelnau ee TOJIbKO

4 IToopo6no 06 amom pacckaswsaemcs ¢ cmamoe B.Iymen-
maxepa <«Cucmemvl Junelnvlx ypasnenui> 6 <Keanme» Nol 3a
1984 2o0.




CILyCTSI HECKOJIbKO ECATUJIETUN yoKe U3BECTHbIe HaM YeTbl-
pe cryaenTta n HesaBucumo oT Hux P.Inpar. Ho ecan
P.Illmpar ucrnosb3oBat CAOXKHBIN TepeGop, TO HAIIUM
CTyJICHTaM HalTU peleHune moMorJa (pusndeckas WHTEP-
nperaiusg. [lorom 6b110 Hali/IEHO MHOTO Pa3HbBIX IIpUMe-
POB, IIpUMEP € HAUMEHBIIUM KOJMYECTBOM KBaJPATOB
n3o6paskeH HA PUCYHKe 7.

A

Puc/. KB&,H,O&THO@ OLEAJIO, CLUNTOE U3 KB3LPATHbIX JIOCK)TKOB

3anmava 2*. MoxHO Jii Ky6 pa3pesaTh Ha HECKOJIbKO MOMAPHO-
Pa3JIMYHBIX KyOUKOB?

Korpa Haw meTop, pabotaer

Wrak, aag mkadga Mbl HAIJIM BCe MHTEpECYIONUe Hac
pasmepnl. Ho Oyzer mm Tak w asag J060ro IPyToro
paspesanusa? fcHo, 4ToO ecsu pelieHnue CUCTeMbl, IOCTPO-
€HHOH II0 YCJIOBHMSIM CTBIKOBKM, €IMHCTBEHHO, TO Mbl
HaliJileM ero HammM MeTo/ioM. U, KOHeYHO Ke, OHO 6yzer
PaIMOHAJIBHBIM: Be/lb KOA(M(MUIINEHTBI CUCTEMBI PaIlio-
HAJIbHBI, & MBI, BbIPa)Kast HEM3BECTHBIE, UCIOIb3yeM TOJIb-
KO CJIOKEHWe, BbIYNTAHWE, YMHOKEHWE U JIeJIeHuEe. JTO
IpocToe HAOMOIeHNEe Mbl HA30BEM TaK:

Teopema o pemienuu cucteMsl. [1ycms cucmema iuneti-
HbLX YpaASHEHUT ¢ PAYUOHAILHLIMU KOIPDPuLuenmamu
umeem eduncmeennoe peuenue. Tozda amo pewenue
COCMOUM U3 PAUUOHAILHBLY UUCEL.

BoiBaloT cucrembl JuHEHHBIX ypaBHEHMI, Yy KOTOPBIX
pelienue He eauHcTBeHHO. Hampumep, cucrema

xp+txy =0, x;+x3 =1
nMeeT 6ECKOHEYHO MHOTO PEIICHUIT: B KAYeCTBE Xy MOXKHO
B34Tb Jo60e 4Yucjao f, B KayectBe X, 4YUCJIO —f, a B
KavyecTBe X3 umcjao 1 — ¢. Y Hee ecTb M HPPAIMOHAJIbHbIC
pemenust (Korzia ¢ MPPAIMOHATBHO).

COBepIHeHHO HE O4YeBHUIHO, 4YTO YCJIOBI/Iﬁ CTBIKOBKHM
JOCTAaTOYHO, yTOoOBI HAWTH CTOPOHbI KBaJApaToB, T.€. 4TO

cucreMa, TOCTPOEHHAS 110 PeaJIbHOMY Pa3pe3annio, nMeeT
eIMHCTBeHHOE perierre. OKas3bIBaeTCs, YTO 3TO BCET/A
TaK: HAII METOJI IO3BOJISIET 00HO3HAUHO BOCCTAHOBUTD BCE
paamepsl 1o ororpadun paspesanus (ecau Mbl cYUTaEM
FOPU30HTAJIBHYIO CTOPOHY
NPSAMOYTOJbHUKA PABHOM 1).
MpbI J0KaxkeM 3TO ¢ IIOMO-
IbI0 (PU3MYECKOI MHTepIIpe-
tarmu. A teopema /lena o
pas3pe3aHuy MPSIMOYTOJIbHU-
Ka OTCIOJIa Cpa3y cJenyeT 1Mo
TeopeMe O pelleHuH CHCTe-
MBI.

3anmava 3. Apxurekrop Ha-
pucoBas ILIaH KBapTupbl. Ha
mnare (puc. 8) nokasano, kak PMC8E. [1naH kBapTps!
JIOJIKHBI IIPUMbBIKATh KOMHATBI
APYT K APYTY, HO MX pazMepbl MCKakeHbl. MOKHO JIN C/IeaTh
BCE KOMHATDI KBaJPaTHBIMI?

dusnyeckas nHTEepnpetTauna

OxasbIBaeTcsd, KaXk/0MY pa3pe3aHuio MPsMOyTOJIbHUKA
Ha KBaJPaTbl MOKHO COIOCTABUTD AJIEKTPUYECKYIO IETIb.
Ecau MbI HailzieM TOKY B 3TOM 3JIEKTPUUYECKOM 1[e1H, TO MbI
HaiizieM u cToponbl KBajparoB. Ho 060 BceM 110 TIOPSIAKY .

Mpr 6yieM paccMaTpUBaThb MAMEMAMUUECKY0 MOO0eab
SJIEKTPHUECKOil 1enu. ° BMecto (pU3HuecKux 3aKOHOB U
OTIBITHBIX (PaKTOB Yy
Hac OyyT onpejene- ;)
HHUSI, aKCUOMBI, T€O-
pPEMBI.

C mareMaTuuyecKoit
TOYKHU 3PEHUS d1eK M-
puyecKkas uenv — sTo
CBA3HDBIN IIJOCKUI
rpad, Kaxaomy peoé-

Py KOTOpOTro COIOC-
TaBJIEHO HEKOTOPOE + \
TOJIOKUTEJIbHOE YHC-
JIO, TIpUYeM KOHIIBI
OJIHOTO U3 pebep OT-
Me4YeHbl 3HaKaMu’ «+»

u «—». PeGpo ¢ otme-
YCHHDIMH KOHIAMHU )
HasbIBaeTCa Oama-
petixoil, ocTaabHble —
pesucmopamu. UYuc-
JI0, COIIOCTaBJIEHHOE
Garapeiike, Ha3bIBaeT-
cs1 Hanpsikenuem 6a-
Tapenku, a yucJsa, co-
MTOCTaBJIEHHbIE Pe3u-
cTOpaM, — UX Conpo-

Puc.9. a) lNMocrpoervie snekTpuyeckor
muenenusmu. Bep-  yemy no Pa3pE3aHMIO.
mmubl rpada Ha3bl-  6) ObuenpuHaToe u306paxeHue
BAIOTCSA Y3AAMU, OT-  S/IEKTPUHECKON el

5 XK erarouun no0dpoOHO pazodpamvcs 6 pusuxe nPouUcxo0sue2o
pexomendyem, nanpumep, cmamuio <Ipasura Kupxzopas ¢ «Kean-
me» Netl 3a 1985 200.



MedeHHbIE Y3JIbI 6aTapeiiKu — n0J0KUMEAbHOU T OMPULA-
MevHOU KAeMMAMU.

[To paspesanuto 1enb crpourcs tak (puc. 9,a). Ha
Kax/10# BePTUKAIbHON JIMHAU Pa3pe3a OTMETUM I10 TOUKe
— 9T0 OYIyT y3Jbl 2JleKTpHUecKoil menu. Ha Beprukaib-
HBIX CTOPOHAX INPSIMOYTOJIbHUKA BbIGEPEM II0 KJEMMe,
OTMETHM MX 3HakKaMu «+» (Ha J1eBoii cropone) u «—» (Ha
IpaBoil CTOPOHE) M COEMHUM C GaTapeiKoii.

Kasxaprit kBagpar orpaHWYeH cJeBa W CIIpaBa IByMs
BEPTUKAJbHBIMU pazpe3aMu. B ajeKTpuyecKkoil 1enu ero
n306pakeHNeM CITy>KHUT PE3UCTOP, COEIMHSIONINI 1Ba y3J1a
Ha THX paspes3ax (y3ibl MOIYT OKa3aThCsl HA MPOJIOJIKE-
HUSAX CTOPOH KBajipata). CONpOTHBIIEHHE KasK/I0TO Pe3n-
cropa moJioxkuM pasubiM 1.6 Hanpsskenne Gartapeiiku
Takske MoJI0KUM paBHbIM 1. Hysknas HaM sjieKTpudeckast
ens nocrpoena (puc. 9, 6).

Kak HanTu TOKU B 3N1eKTpUYeckon Lenu

Termepb 00BSICHUM, YTO TaKO€ MOKU B IJIEKTPUUECKOU
e 1 KaK UX MOYKHO HANTH.

3anyMepyeM pe3UCTOPbI, KaK TTOKa3aHo Ha pucymnke 10
(T.e. TaK e, KaK COOTBETCTBYIOMIME KBajparhl). Hapucy-
€M Ha KaX/IOM PE3UCTOpE CTPEJIKY CJIeBa HAlPaBo, a Ha
Garapeiike — crpaBa
HAJIEBO, T.€. OT OTPH-
IATETBHON KJIEMMbI K
MOJTOKUTENbHON. 7
OJeKTpuIecKas IeMb
JIEJIUT TLIOCKOCTb Ha
gactu. O6X01s TpaHm-
1y Jio6oi YacTtu 10
YACOBOU CTpeJiKe, TI0-
JIyYUM 3aMKHYTYIO Te-
MOYKy pebep, Ha3bIBa-
emyio xonmypom. 8

Cuna moxa depes
k-l pesumcTop — 9TO
ITPOCTO HEKOTOPOE JIEii-
CTBUTEJIbHOE YUCIO
I, , conocrasiennoe
pesuctopy. Cuzna moxa depe3 6atapeiiky — 3T0 HEKOTOPOe
JeiicrBurenbuoe uucao I. Hanpsxenue na pesucrope —
9TO MIPOU3BE/IEHUE CIIbI TOKA HA COMPOTUBJIEHIE PE3UCTO-
pa. (A mg Gatapeiikn Hanpsikenne BOOGIIe OT TOKa He
3aBucut. Takas 6aTapeiika B pu3nKe Ha3bIBAETCS Uded.lb-
#oti.) CHJIbI TOKA ONPEAESIOTCS CIIe/YIONMMHI aKCHOMAa-
Mu (IIpaBUIaMu ), TIPOUJTIOCTPUPOBAHHBIME HA PUCYHKAX
12, 13, 14.

Puc10. Hymepaumsa pesncropos v
BbIOOP HArpaBieHu Ha pPe3ncro-
pax v barapevike

6 Mu pas u nascezda guxcupyem eouHUbL USMEPEHUS: CONPO-
mugenus. 6yoem usmMepsmo 6 Kuio0Max, HaANPsKenus — 6 60J1b-
max, moKu — 6 MuaiuamMnepax. B oaivneiuen eOunuibl usmepenus
He YKA3bl6armesl.

7 M napucosanu npednoazaemvie nanpasienus moxa. Juma-
Mest MOKEM CMYMUMy, 4mo 6 0OHOM U3 pebep Mok Hanpag.ien om
«munyca» x <naocy». Ho amo Oelicmeumenvuo marx: mox 6
pesucmopax udem om <naOCca» K <MUnycys», a 60m ¢ bamapeiixe —
nao6opom.

8 Jias npocmomoL Oydem Cuumamy, 4mo KOHmMYpP He npoxooum
nu uepes xaxoe pebpo 0saxov. Imo ne ecezda max (puc. 11).
O0naxo 6 darvretuem Mol YGUOUM, UMO MO MAx 01s 1060U yenu,
NOCMPOEHHOU NO PA3PEIANUIO NPAMOYZOTOHUKA.

Puc.12. [lepsoe rnpasuio

Puc.11. KoHTYp, npoxoaLmy rno
Kupxroga.: h+1 =I5+ g

pebpy ABaXAb

IlepBoe npasuio Kupx-
roda. B kaxdom ysne cym-
MA BXOOAUUX MOKOE PAGHA
CYMMe BHLXOOAUGUX.

Jlns vamrero mpumepa (cM.
puc.10) mosnyuaem Ttakue
yPaBHEHWUS:

I'=1,+1I3 +1g, Puc.13. Bropoe rpasuno Kupx-
Lo=1+1,, I, +I, =1,, [09a 417 KOHTYpa be3 bara-
3T T 76 T8 T peviku s +ly —lg =1, =0 (yy-
L+1, =15 +1g, TeHO, 4T0 BCe CONpPOTUB/IEHMS B
L+1 =1,

Halem rpumepe pasHsl 1)

(MpbI He 3ammcbiBaeM ypaBHEHHE /IS [TPABOH KJIEMMBbI,
[OCKOJIBKY OHO HEITOCPEICTBEHHO CJIE/LYET U3 OCTAIbHBIX. )

Bropoe mpasuno Kupxroda. /s no6ozo konmypa
cymma nanpskenuil na pesucmopax (¢ coomeememsyio-
WuMu 3Haxamu) pasna
Hanpsikenuo 6amapeii-
xku (¢ coomeemcmeyio-
WUM 3HAKOM ), €CIIU KOH-
myp codepxum Gama-
peliKy, a unaie — pasha
nyo. Hanpsixenue na
pesucmope bepemcsi co
3HAKOM <+>», ecau Hd-
npasaenue cmpeKu na
pesucmope cognadaem
¢ Hanpasienuem 00xo-

Puc.14. Bropoe npasuio Kupxrogpa

_ 717 KOHTYpa ¢ barapevikod: —I3 —
da xonmyp a,_a z;ttaue — 1y — lg = —1 (y4reHo, yro Harps-
CO SHAKOM <=>. LaK XK€ yorys0 barapesiku 8 Halem rprme-
onpedensemcs sHax 01 pe pasto 1)

bamapetixu.
[TockoabKy y Hac HanpsiKeHue 6atapeiiku paBHo 1 u Bce

COITPOTUBJIEHUA PaBHDbI 1, ToJiy4aeM ypaBHEHUA
_13_14_.[92_1, 14_.[1_]5 :0,

(MbI He 3anMChIBAEM ypaBHEHHUE [/l KOHTYPa BOKPYT Beeii
1IelH, TTOCKOJIbKY OHO HEIOCPEJCTBEHHO CJeyeT U3 OC-
TaJabHbIX.) Pelas moayyeHHyIo CucTeMy ypaBHEHUi, Ha-
XO/JIUM BCE CHJIbI TOKOB:

1=33/32, I,=9/32, I, =1/2, I, =1/32, I, =1/4,
Iy =15/32, 1, =7/32, I, =5/16, Iy =7/16, Iy =1/8 .




VY wnac ectb akcuombl (npasmia Kupxroda), Kortopbie
MBI 3aMMCTBOBAJIM U3 (PUBUKH, a BCE OCTAJbHbBIE YTBEPIK-
JAeHUuA 06 JJIEKTPUYECKUX IEeNAX MblI BbIBOAUM N3 HUX
YUCTO MaTeMaTHU4eCKH.

3anmava 4. BoiBequre u3 Broporo npasuiaa Kupxroda 6osee
of111ee MPaBUJIO, KOTOPOE MOJIYIAeTCsI, eCJIN 3aMEHUTD B (hOpMYy-
JIMPOBKE KOHTYP Ha JIOOYI0 3aMKHYTYIO Ienouky peGep (me
HPOXOJISILYIO HU YePe3 KAKyI0 BEPIINHY JBAKIbI).

NMpaBuna Kupxrodga cosnagatot
C YCIIOBUSIMM CTbIKOBKU

Y nuBuTenbHbIM 06pasoM mpasuiia Kupxroda naort vHam
Ty K€ caMyl0 CUCTEMY yPaBHEHWII Ha CHUJIBI TOKOB, 4TO U
YCJIOBUSI CTBIKOBKM Ha JIJIMHBI CTOPOH KBajpartoB! Jloka-
JKeM 3TO.

Pacemorpum niepoe mipaBusio Kupxroda. 3adukcnpy-
€M BepTHKaJbHbBIN pa3pe3 U COOTBETCTBYIOMINI eMy y3eJl.
Bxopagiue B y3es TOku
COOTBETCTBYIOT CTOPO-
HaM KBaJIpaToB, IIpu-
1, MBIKAIOIIUM K paspesy
] cJeBa, a BBIXOJALIINE
U3 y3Ja — CTOPOHaM
I KBaJpaToB cIpaBa
(puc. 15). 3mauur,
riepBoe rpaBuyio Kupx-
roda B 3TOM y3Je s
TOKOB COBITAQ/IACT C TIpPa-
BIJIOM BEPTUKATbHOU
CTBIKOBKH.

Paccmorpum BTOpOE
npasusio Kupxroda.
Bosbmem 106011 ropu-

Puc.15. [lepsoe rpasmnno KupXropa 3oHTaJbHBIA paspes.
1 YCI10Bmre BEPTUKA/IbHOM CTIKOBKM — S[cHO. UTO Pe3NCTOPbI
) )

/

COOTBETCTBYIOIIME TPUMBIKAIONIMM K HEMY KBaJlpaTaM,
o6pasyior koutyp (puc. 16). Kazparsr cBepxy o6pasyior
BEPXHIOIO YaCTh KOHTYPA, a KBaPaThl CHU3Y — HUKHIOIO.
[TockosbKy BCe COTTPOTUBJICHUS €JMHUYHDI, HANIPSKEHUE
Ha Ka)K/JIOM Pe3UCTOpe PaBHO CUJIe TOKA HA HeM. 3HAYuT,
MTPABUJIO TOPU3OHTAIBHOM CTBIKOBKH JIJIST HATIETO pa3pesa

COBIAJIAET CO BTOPBIM IIPaBU-
A
Iy
Is

som Kupxroda.

Hao6opot, Bo3bMeM 0601
KOHTYp. Ero cambrii JieBbIit
y3eJl COOTBETCTBYET HEKOTO-
pPOMY BepTHKAJbHOMY paspe-
3y. K paspesy mpuMbIKaoT

CrpaBa J[Ba KBajpaTa, COOT-
\ BETCTBYIOIINE JBYM BBIXO/IS-
]6\ UM U3 y3J1a PE3UCTOPAM KOH-

I; typa. PaccMorpum ropuson-

TAJIbHDII Pa3pes3, K KOTOPOMY
MIPUMBIKAIOT 3TH KBaJPaThl.
CHOBa, BCce KBaJpaTbl, TPHU-
MBIKAIOII[IEe K PA3Pe3y CBEPXY,
06pasyIoT BEpXHIOIO YacTh Ha-
Puc.16. Bropoe npasuso HETO KOHTYypa, a BCC IIPUMBI-

/(M,OX/'OQb& u yaiosue ropuy- Kallmue CHU3y — HIKHIOKO.
30HTa/IbHOUW CTbIKOBKM 3Ha‘H/IT, BTOpO€ IIpaBuUJIO

Kupxroda 115 Hallero KOHTypa COBIAJAeT C MPaBUJIOM
TOPUBOHTAJIBHON CTHIKOBKH.

Wrak, mpasuna Kupxroda coBmagaioT ¢ yCIOBUSMU
CTBIKOBKHU. 3HAYUT JIN 3TO, YTO TOKHU COBIAJAIOT C JJTMHAMU
CTOPOH KBaapaToB? [la, HO TOJBKO eCJaW Hallla CUCTEMAa
ypaBHEHUIT UMeET Juulb 00HO pellienne. B atom ciydae,
U3TOTOBUB TI0 PAa3Pe3aHUIO JIEKTPUIECKYIO 1€Tb, TJIUHbBI
CTOPOH KBAJPATOB MOXHO ObLIO Obl HAWTH... TPOCTO
n3MepuB TOKH!

EanHCcTBEHHOCTb pacnpeneneHna TOKOB
B 3HEKTpI/I'-IeCKOI7I uenu

Teopema eauncTBEeHHOCTH. [1ycmb conpomus.ienus 6cex
pe3ucmopos yenu nosoxumevHvl. Tozda cucmema ypaes-
Henuil, nocmpoennas no npasuiam Kupxzogpa, ¢ xomo-
POUL CUNLL MOKA — Heu3secmivie, d HAnpsxKenue bamaperi-
KU U CONPOMUGSEHUS PE3UCTNOPOE U3GECHDL, UMEeM He
bonee 001020 peuenus..

Ha «dusnveckoM ypoBHE CTPOTOCTH» 3Ta TeOpeMa Io-
ytu oueBuaHa. Ilyctb pemienuii aBa. BbruteM ogHo 13
npyroro. Torga HanpsikeHue 6aTapeiiku CTaHeT HYJIEBBIM,
a TOK He Be3zie Oy/JeT paBeH HYJIO, Yero He ObIBaeT.

C TOUKM 3pEHMsT MaTeMATUKH 3TO OObSICHEHWE HeJb3s
CUNTATb JI0Ka3aTeJbCTBOM. Hesb3s MCKIIOUNTD BO3MOIK-
HOCTb, UYTO Hallla CHCTEMa YPaBHEHWI WMMeeT KaKhe-TO
«TIOCTOPOHHUE» PEIIeHNUsI, KOTOPBIX He ObIBAET B «Peasib-
HOU» asleKTpudeckol uenu. /la u B HallleM paccy kAeHuu
MBI HUT/IE HEe WCIIOJIb30BaIN, YTO COIPOTHUBJEHNS BCEX
PE3UCTOPOB CTPOTO MOJOKUTEIBHBI. A (€3 3TOTO TIPEATIO-
JIOKEHUS TeopeMa HeBEepHA: B KOJIbIIE M3 CBEPXIIPOBO/IHU-
ka (T.e. pesrcTopa ¢ HYJEBBIM COTPOTUBJICHUEM) MOIKET
TeYb HEHYJIEBOW TOK IPU HYJIEBOM HaIpPsiKeHUH!

BoT kak MOKHO MareMaTH4YeCKHU CTPOTo JJ0Ka3aThb Teope-
MY €MHCTBEHHOCTHU:

[loxa3aTeabCcTBO TeopeMbl eAMHCTBeHHOCTH. IlycTb
ectb aBa perrenus. Ilepsoe 6ynem o6osHauath Iy, [,,...,
Bropoe Jy,J,,... Hamra mesp — nokasaTh, 4TO NX pasHOCTb
L-J, I, —-J,... Hyjesasd.

Paccmotpum smo60e ypaBHenue Haireii cucreMbl. [1yctp,
HaTpuMep, OHO 3aMICaHO /IS y3Ja, N306paskeHHOTO Ha
pucynke 12. IloacraBuB B HEro nepBoe pellieHue, MoJy-
ynMm: I, +1, =I5 +1z. IloxcraBuB BTOpPOE, TOJIYYUM
Ji+J, =J5 +Jg. Bbrurem onHO paBeHCTBO U3 JPYroro:

(L =)+ (L, = J5) =(15 —]5) +(16 —JG). [Toryuaeres,
YTO PA3HOCTb HANIMX PEIICHUI YOBJETBOPIET TOMY K
camoMy ypasuenuio. Tak 6yner u [ ypaBHEHUs, 3allu-
CAHHOTO /17 JTI060T0 APYTOTO Y3714 UK JI060T0 KOHTYPA,
He cojiepsKarero 6atapeinky.

[IycTb Teniepb ypaBHeHMeE 3aICAHO /11 KOHTYPa, COAeP-
JKarero 6atapeiiky, HalpuMep IS KOHTYpa Ha PUCYHKE
14. TloncTaBisia B 3TO ypaBHEHNE HAIW PeTIeHus, TOJIy-
yuM pasenctBa I3+, +1g =1 u J3+J; +Jg =1. Bbiu-
TeM OJHO PaBEHCTBO U3 JIPYTOro: (13 - ]3) +(I4 —]4) +
+ (19 - Jg) =0 . [losygaercs, 4To pa3HOCTH HAIIUX PeIlle-
HUH YJIOBJIETBOPSET TOMY K€ CAMOMY YPAaBHEHUIO, TOJHKO
¢ HyJIeBOH 1paBoii yacTbio. Ho B mpaBoii vacTu HCX0/IHOTO
ypaBHEHMS CTOsJI0 Hampsbkenue Oatapeiiku. [lomydaem,
YTO PaA3HOCTb HAIMUX PEIICHUN MOIYMHICTCS TTPaBUIAM



Kupxroda /7151 Toii 5ke 1emnu, TOJIbKO ¢ HyJIeBbIM HaIpsiKe-
HUeM OaTapeiiku.

Teopema eIMHCTBEHHOCTH CBEJIACH K TAKOMY YTBEDPIK/Ie-
HUIO:

Ipunmun Texuuku 6e3onacHocT. Ecau Hanpsxkenue
bamapetixu pasno Hy10, Mo U 6ce CULbL MOKA 8 AJeKM-
puneckoll yenu ny.Jiesvle.

JoxkazareabctBo. [IycTh B 11€MM €CTh HEHYJIEBbIE TOKH.
Ecim cmma Toka Ha Kakux-To pe6pax OTpHIIATEJNbHA, TO
TTOMeHsieM Ha KaKJI0M 13 HUX HallpaBJIeHNe CTPEJIKH, 3HAK
CIJIBI TOKA W 3HAK HaNpsDKeHWs. SIcHO, 4TO TpaBmia
Kupxroda no-tipesxHeMy Oy IyT BBITTOTHATHCS, & BCE CHJIBI
TOKA CTaHyT HeoTpHuaTe bHbl. Haunem jBiskenue ¢ pe6-
pa, Ha KOTOPOM CHJIA TOKA HEHYJIeBast, U OyeM IBUTATHCS
B HaIlpaBJieHUN cTpeJiok. VI3 mepsoro npasuia Kupxroda
CJIe[IyeT, 4TO Mbl MOKEM HEOTPAHUYEHHO IIPOIOJIKATH
aBukenne (Beb €M y BEPHIMHBI €CTh MOJIOKUTE IbHbIN
BXO/ISIIINIA TOK, TO €CTh U BBIXOSANINIA). PaHo 111 M03/1HO
MBI BIIEDPBble BEPHEMCSI B BEpIIMHY, B KOTODPOIl yiKe
nmo6bIBAMN. 3HAYUT, MBI TOJYYNM 3aMKHYTYIO IETTOYKY
pebep, Ha KOTOPBIX CHJIA TOKA HEOTPHIATEJbHA, TIPUYEM
X0Tst OBl Ha OJTHOM M3 HUX OHA GoJbiie HyJs. [lo 3amaue
4 rosrygaeM MpoTHBOPeYre CO BTOPBIM TpaBmioM Kupxro-
da, moroMmy 4TO HampspKeHue Gatapeiiku paBHO HY.JIIO.
[Tpuniun texuuku 6Ge30MACHOCTH, a BMECTe C HUM U
TeopeMa eIMHCTBEHHOCTU [TOKA3AHBI.

3amaya 5*. BoiBeaure u3 npaBuwin Kupxroda, uro ecim
HapsoKerne GaTapeiiky TMOMOKUTEIbHO, TO CHJAa TOKA Yepes3
Hee: a) He paBHA HyJ0; 6) TOJOKATEIbHA.

3apava 6. Hanpsoxenne OGarapeiikil yBEeJWYWIM B 1 Pas.
Jlokaskute, 4TO BCE CHJIBI TOKA B LI TAKKe YBEJUYUJIUCH B 1
pas.

Joka3aTenbcTBO Teopembl [leHa
0 paspes3aHnun NMpPAMOYrofibHUKa

[IycTb TPSAIMOYTOJIBHUK pa3pesaH Ha KBaJparthbl. Pacro-
JIOJKUM €r0 TaK, YTOODI IBe €r0 CTOPOHbI OBLIN BEPTUKAIDb-
HBI, a J[Be IpyTre — TOPU30HTAJbHbBI. By/ileM cuuTath, 4yTo
JUIMHA TOPU30HTAJbHOU cTopoHbl paBHa 1. fcHo, uyro
CTOPOHBI BCEX KBAJPATOB JHOO BEPTHKAJIBHBI, JTNOO TOPH-
30HTAJIbHbI. PaccMOTPUM 2JIEKTPUYECKYIO 1Iellb, COOTBET-
CTBYIOILYIO pa3pe3anuio. CucremMa ypaBHeHMI, IOCTPOEH-
Hasg 1o mpaBuiam Kupxroda mis aToit 1enu, mMeer
pellleHyie — B KayecTBe CHJI TOKOB MOJKHO B34Tb JIJIMHbI
CTOPOH KBajipatoB. [1o Teopeme eMHCTBEHHOCTH JPYTUX
pelieHwii y aToil cucrteMbl HeT. 3HAYUT, 10 TeopeMe O
PEIIEeHNH CUCTEMBI OHO COCTOUT 13 PAITMOHATHHBIX YHUCET.
[ToaToMy AMHBI CTOPOH BCEX KBAIPATOB, a CJIE/I0BATEb-
HO, W OTHOIIIEHUE CTOPOH ITPSIMOYTOJIbHUKA PAIlMOHAJbHBI.
Teopema /lena gokasana.

3agava 7. [loxaskmre, 4TO KBaJpar HeJb3sl paspe3arb Ha
noao6ubie (HO HE 06S3aTENBHO PABHBIC) TPSMOYTOJIBHUKU C
OTHOIICHHEM CTOPOH ~/2 .

Hdecept

MpbI OTBETHJIN HA BCE BOIIPOCHI, IOCTABJIEHHBIE B CTATHE,
HO ee HaszBaHUe OCTaJoCh 3arajkoil. OObpacHeHne Ha3Ba-
HUS MBI OCTaBWJIM Ha JecepT: 3TO OyJeT HarJsHas
KapTUHKA JIEKTPUYECKOI TIeTTH, TIOCTPOEHHOI 110 pa3pesa-
Huto. Panbine ¢dusnveckas WHTEPIPETAIMS BbITJISIEIA

KaK HEKOTOPDIH TPIOK, TENePb HAUld Uelb — NOKA3AMb, KaK
00 Hee MOXKHO 000YMamvcs.

[TycTb GoJIbIIOI TPAMOYTOJBHUK pa3pe3aH Ha MEHbIITHE
(e 06s13aTeIBHO KBA/IPATDL) , 1 TPEGYETCS BBIPA3UTH OTHO-
IIEHVE CTOPOH GOJIBIIOTO MPSIMOYTOJIBHIKA Yepes OTHOIIIe-
HUSI CTOPOH MeHbInX. Pacrnosioskum GOJIbIION MPIMOY-
TOJIbHUK TaK, YTOODI /[BE €I0 CTOPOHDI ObLITN BEPTUKATIBHBI,
a [IBe ApyTHe — TOPHU3OHTATbHbI. OmHoulenuem Cmopon
MPSIMOYTOJTbHUKA JOTOBOPHUMCST CYMTATh OTHOIIEHUE [IJTH-
HBI er0 TOPU30HTAJIbHON CTOPOHBI K /IJTNHE BEPTUKATHHON.

Ipumep 1. IIpAMOYTOJHHUK € OTHONIEHWEM CTOPOH R
pas/iesieH BepTHKAJbHBIM pa3pe3oM Ha JBa TPSMOYTOJIb-
HUKA C OTHOIIEHWsIMH CTOpOH Ry u R, (puc.17,a).
IMokaxkem, uto R = R| + R, . JleficTBUTEIbHO, IIyCTh Bep-
THKaJIbHAs CTOPOHA GOJIBIIOTO MPSMOYTOJbHUKA PaBHA X.
Torpa ropnzoHTa bHbIE CTOPOHBI MEHDBIIUX HPSIMOYTOb-

HUKOB PaBHbl Rix u Ryx . 3naunt, R = (Rx + sz)/x =
= R1 + R2 .

Yy
6)
a) R,
X R, R,
RZ

Puc.17. PazpesaHus rnpsamoyrosibHuKa Ha 2 rpsamoyrosisHUKa

pumep 2. IIpsSAMOYTOJHHUK € OTHONIEHUEM CTOPOH R
pas/ie/IeH TOPU3OHTAIBHBIM Pa3Pe30M Ha /[BA [IPSIMOYTOJIb-
HUKA C OTHOIIeHWsiIMH cTOpoH Ry u R, (puc.17,6).

RiR,
R +R,
PU3OHTAJIbHASL CTOPOHA GOJIBIIOTO HPSIMOYTOJIBHUKA PaB-
Ha y. Torga BepTHKA/IbHBIE CTOPOHBI MEHDIINX IIPSIMO-
YTOJBHUKOB paBHbl y/R; u y/R, . 3uauur,

- Y __RR)
YR +y/Ry R +Ry’

IToxkasxkem, uto R = . [eficTBuTeIBHO, TyCTH TO-

[la 310 ke hOPMYJIbI COTIPOTUBJIEHNUS TIeTIEl U3 TIOCIE/10-
BaTeJbHO W TApaJJIeThHO COEAMHEHHBIX pE3NCTOPOB!
Oo6psacuenne ouenp mnpoctoe (puc. 18, 19).

IIpencraBum ceGe, 4TO y HAC €CTb HPIMOYTOJIbHASI
MeTasndeckas niaactuaka. CoelnHUM ee BEPTHKAJIbHBIE
CTOPOHBI ¢ KJeMMaMu Gatapeiiku (Toumnee, K Kaskaoil n3
BEPTUKAJBHBIX CTOPOH T10 BCEH JTMHE MTPUJIOKUM TTPOBO/I-
HUK, COeJMHEHHbIIT ¢ COOTBETCTBY O KaemMoii). Torza
Yepes MJIACTUHKY TIOI/IeT TOK B TOPU30HTATBHOM HAIIPAB-
sernu. [lmactiaka urpaer poJib peanucropa. Kak nssectHo
n3 (U3NKHU, ee COMPOTHBJIEHNE MTPOMOPIIOHATIBHO OTHO-
MIEHUTO JITMHBI K TJIOMAAN BEPTUKATBHOTO MOMEPeYHOTO
ceyeHUs. VIHBIMH CJIOBaMHU, COTMPOTHBJIEHNE IJIACTHHKHI
TIPOTMOPITOHATBHO OTHOTIIEHHUIO ee CTOPOH. [LJIs1 TPOCTOThI
6yzneM cuutaTh KO3 UIHEHT TPOITOPIIHOHATIBHOCTH PaB-
HbIM 1.

[lns npumepa 1 mpucTaBuM JApYT K APYTY [IBE MPSIMOY-
rOJIbHbIE MJIACTHHKI OJUMHAKOBBIMU BEPTUKAJIBHBIME CTO-




6)

R=R*R,

a

1
Puc.18. @opmyribl 47159 OTHOLLEHMS CTOPOH TakKME Xe, Kak M /15
conpornsers

poramu. OcraBuinecss BEPTHKAJIbHbIE CTOPOHBI COE/U-
HuUM ¢ moJiocamu Garapeiiku. [lonydum 1enb U3 ABYX
10CJIe/I0BATENbHO COCAMHEHHBIX pesucTopoB (puc.19,a).
Ecsn oTHOIIEHHST CTOPOH 3THX NJIACTMHOK R; m R, , TO
X COIpOTHBJEHHS — Toxke R; u R, . ConporusieHue
OOJILIION TIJIACTMHKHU, COCTaBJIEHHON W3 JBYX, PaBHO
R, + R, xax conpoTuBJjieHHE /IBYX IOCJIeI0BATEJIbHO CO-
e/IMHEHHBIX Pe3ncTOpoB. Bot «dusndeckoes oObsicHeHME
TOTO, YTO OTHOIIEHHE CTOPOH OOJIBIION IJIACTUHKU PaB-
o R +R,.

6)

a

)

Puc.19. Snektpudeckue Lernn 13 MeTaiyin4eckux MmiacTmHOK

[Tepeiinem k mpumepy 2. IlpucraBum JBe TMJIACTHHKA
JIPYT K JPYTY OJIMHAKOBBIMU TOPU30HTAJIBHBIMEI CTOPOHA-
MU, a BEepPTHUKAJbHbIE CTOPOHBI COEJUHUM C IOJIOCAMHI
Gatapeiiku (puc.19,6). ITOCKOIBKY TOK TE€YET B TOPU3OH-
TaJIbHOM HAIPABJIEHUHU, TO YePe3 JIMHUIO CTBIKOBKU TOK He
uzger. V3onumpyeM TJIACTUHKU JApPYyT OT Jpyra: TOK U
COIIPOTUBJIEHUE TIETTN He U3MEHATCsI. Mbl TOJyduM Tmapy
TapaJiJie ThHO COeIMHEHHBIX PE3UCTOPOB, 3HAUNT, OTHOTITE-
HIle CTOPOH GOJIBIIIOTO IPSIMOYTOJbHUKA HAXOUTCS TI0
dbopmy.e ﬂ
R +R,

ITO K€ TIOCTPOEHUE MOKHO TIPUMEHWTD JJIS JII0O0TO
pas3pe3aHus MpsSMOYTOJbHIUKA HA MPSIMOYTOJbHUKH, CKa-
JKeM JIJIst u300paskeHHOTo Ha pucyHKe 3. [IpegcraBum cebe
GOJIBIITYTO TPSIMOYTOJIBHYTO TIJIACTUHKY, Pa30UTYIO HA MCHb-
me. BepTukasbHbIe CTOPOHBI OOJIBIION TLTACTHHKHA CO-
eINHUM C TToJTIocaMu GaTapeiku. Bosib ropn3oHTaIbHBIX
JINHUN pa3pesa u30MpyeM MeHbIINe IJIACTUHKU JAPYT OT
JIpyTa, a B/IOJIb BEPTUKAIbHBIX JUHUIT pa3pe3a IIyCcTb OHI
CTBIKYIOTCSI. MBI MOJIyYUM 3JIEKTPUYECKYIO IIeTlb, COTMPO-
TUBJIEHHE KOTOPOW PAaBHO OTHOIIEHHWIO CTOPOH OGOJIBINON
mnactunku (puc.19,6). Ha camom gene 10 Ta ke camast
3JIEKTPUYECKAS TI€Mb, KOTOPYIO MBI TIOCTPOUJIA PaHbIIIE.

Taxum 0o6pa3om, yToObI HAUTH OTHOIIIEHWE CTOPOH IPsi-
MOYTOJIBHUKA, IOCTATOYHO H3MEPUTH COTIPOTUBJICHIE HJTEK-
TPUYECKOII 1eMH, TTOCTPOEHHO 110 paspe3anuio! O6 aTom
MBI TIOJIPOOHO PACCKAYKEM B OJTHOM W3 CJEAYIONIMX HOME-
POB KypHaJIa.

3agaua 8. [IpaMOyTOIBHUK pa3/iesieH Ha TSATh IPSIMOYTOTbHI-
KOB ¢ oTHomeHusiMu cropon Ry =R, =R3 =1, R, =R5=3
Tak, Kak Mokaszano Ha pucyHke 20. HaiiguTe oTHOIEHNE CTOPOH
6OJIBIIIOTO TIPSIMOYTOJIb-
HUKA.

3agava 9**. Ha moc-
KOCTH JIaHA 3JIEKTpUYeC- R,
Kasl Lellb U3 Pe3UCTOPOB R,
conporuBienueM 1 u 6a-
Tapeiikn HanpskenueM 1.
[IpeanomoKIM, BCE CHIIBI R
TOKOB B IIeII HEHYJICBbIE,
a Bce KOHTYPBI — Tpey-
rospubie? . IlompoGyiiTe
JI0Ka3aTb, 4TO TOT/A 3Ta
LleTlb IIOJTyYaeTcsl U3 HEeKOTOPOro pa3pe3aHus MPsIMOYTOJIbHUKA
Ha KBAJPATHI.

R,

Ry

Puc. 20. PaspesaHue ripsamoyross-
HUKA Ha 5 MpsmoyrosibH1KOB

Aemopul 61azo0apnvr Eezenuio Boipodosy, Cepeero Mapre-
z08y, Eszenuio Mozunesckomy, Baadumupy IIpomacosy, Anex-
candpy IIpoxoposy, Cessmocrasy Deavdweposy u Lopucy
Dpenxuny 3a yenuvle 3aMeUaAnUs.

M. Cronenxog 6.1azodapen 3a nomowp Hncmumymy npob.aem
nepedauu ungpopmavuu PAH u Ynusepcumemy nayxu u mex-
nuxu xkopoas A6dyanv (Caydosckas Apasus).

9 Ha camon desie, QOCMAMOUHO NPEONOLOKEHUS, UMO 8 KAKOOM
KOHMype TIOTEHINAIBI 6ePUU. NONAPHO PASTUUHDL.



