Oummvnuaga mkoabHIKOB «Hamexga sneprerukuy. Orbopounsiit sran. Ounast popma

SAZTAHUE 11O KOMIIJIEKCY [TPEJIMETOB
OUSBUKA, THOOPMATHKA, MATEMATUKA

BAPUAHT 41101 jusa 10 kiacca

K 100-stetnemy obusero mirana 'ODJIPO Berepannr Kosxoza umenn Noranna
[IITpayca cMOHTHPOBAJIN CBETANIYIOCHA HAJIUCH

3EMJIIO-KPACABUIILLY, POAVHY MUJIVIO,
MBI YVKPEIIUM RJEKTPUYECKOW CUJIOHO!

B kaxiplit n3 56 cuMBOsIOB Hamcu (¢ y9eToM 3HAKOB [IPEIUHAHMST ) ObLIa BMOH-
TUPOBaHa OCBETUTEJbHAS JIaMIIa, TaK YTO ¢ HACTYIIJIEHUEM TEMHOTHI BCe »KUTEJU
1I0CeJIKa, U3 CBOUX (DepM, JIOMOB U JIBOPOB MOLJIN JIFOOOBATHCS JIO3YHI'OM IIPEXKHUX
jier. Ecan Obl HaAMMCH COCTOs1JIa TOJIBKO U3 TPEX OYKB, ee 3JeKTPUIecKasi CXema,
nuMeJia, Obl BUJI, IIPEACTABICHHbBIA HUXKE.
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Bce raMIibl OTMHAKOBBI U MATAIOTCS OT CTAHIAPTHON SJEKTPOCETH ¢ HATIPSKe-
auem U = 220 B. Pabouee conporubiienue Kaxkioil jaMiibl (BMECTe ¢ MOjBOJIsI-
nmu ipoBogamu) R = 900 Owm, conporuBiieHre KaxK ol U3 JByX »KUJI, WY IIHX
Mexay cocepnnmu OykBamu, r = 0.03 Om, a comporuBieHne KaxKJ0o#i U3 JBYX
YKHUJI, COEJIMHSIIONINX IepBYI0 OYKBY ¢ HCTOYHUKOM IUTaHusd, 1. = 3 OM.

1. Haitgnre, Kakme MOIIHOCTH BBIJEJISINCH Obl Ha MEPBOH W Ha TOCe He
JlaMIlax, ecjii Obl HAJIINCh COCTOsIA TOJIHKO U3 TPex OYKB.

2. Haitiure MOMHOCTD Py, BBLICISIEMYIO Ha JIaMIle B CaMOi OJIMXKHER K 1C-
TOYHUKY OYKBe, a TaKyKe MOITHOCTD Py, , BbIIE/IAeMyIO Ha caMOit JJajbHell taMIie,
[IPU MOJIKJIOYCHUUN BCEH HaIIUCU-JIO3YHTA.

3. Onpepenure (¢ Tounocruio 1o 50 Om), pu KaKOM HauMeHbIeM pabodem
COTTPOTUBJIEHNN KaXKJIOH JaMIbl Ry MOIMTHOCTH Fgyi 1 Pray OYAYT OTIIMYATHCS

He bosiee, ueM Ha 15% (110 OTHOIIEHUIO K MEHbIIEH U3 HUX)?
4. Kakum craner OTBET Ha MPEALLIYIIUIT BOIPOC, €C/id MEPBOHAYATIBHYIO 11PO-
. 2
BOJIKY, BBITIOJIHEHHYIO M3 aTIOMUAHAS (yaesbHoe comporuBienue pq; = 0.027 OM%)

A 2
3aMEHUTH Ha MeJHYI0 (yiesnbHoe conporusietue pe, = 0.017 OM%)? Pabouee
COIIPOTUBJICHHE JIaMII R IIpU 3TOM HE U3MEHSICTCS.

Mockosckuit sueprerndeckuii nacruryt (HIY «MDU»)
Kadeapa Maremaruueckoro mojennposanus, Kadeapa llpukiaanoit maremaTunku
www.mathmod.ru www.appmat.ru



PEINTEHNE

M300pa3um 9JjIeKTPUYIECKYIO Tellh JIJis IPOU3BOJILHOM HAJIITMCH, COCTOSIIEN U3
n OYKB, U 3aHyMepyeM y3JIbl Ield, HaulHasl OT CaMOro JaJbHero.
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1. Haiisiem obriiee conporussienue tenu. Byjgem HyMepoBaTh JaMiibl (, COOT-
BETCTBEHHO, AYCUKHA I_LeHI/I) HaYMHas ¢ caMoil nasbHeit. Ha cxeme B ToM ke mopsijike

IPOHYMepOBaHbl y3Jbl Ay,..., A, u By, ..., B,.
Ob1mee conpoTuBIeHnE KOHIEBOIrO yaacTKa 1enu Ay — Ay — By — By paBHO
RL = 2r + R.

Takum obpazom, Mexay yaaamu As m Bs TOJAKIIIOUEHDBI JIBa MaPAJICTIbHBIX
conporusyennss R u Ryp. CuenoBarenbho, obiee conporunienne ydacrka As By
PaBHO

Ry 1 RRp R(@2r+R)
" L4 L R+R, R+2r+R
L

Tereps MOXKHO CIUTATD, ITO MEXK/Y y3aaMu A3 1 B3 wiayT jaBa mapasiebHbIX
yJgacTKa Teu ¢ conpoTuBgennamu R u 2r + Ro. CriejpoBarenbHo, obIee compo-
TuBJieHne yuyacrtka AsBs paBHO

1 R (2r + Ry)

1 T :

R3 =

IIpoposkast paccMoTpeHue jiajiee BJIEBO aHAJOIMIHLIM O0OPA30M, MOXKHO OT-
METUTD, 9TO MEXAY y3aaMu A, u By WIyT aBa HapajlebHbIX yIaCTKa IEeIn
conporusygenusmu R u 2r+ Ry 1. CiienoBaresibHO, 0011Iee COIIPOTUBJIEHIE YIaCTKa
A Bj, paBHO

Rk _ 1 _ R (27’ + Rk) (1>

1 1 :

Unnekc k B mosryueHHoi (popMmysie MOXKeT TPpUHAMATD JII000e 3HAUEHUE OT 2 JI0 N.
Ilpu k = 1 moxuO popMasbHO 3amnucarh 1 = R, 4TO COOTBETCTBYET eIuH-
CTBEHHOMY COTIPOTHBJIEHNIO HA CAMOM JaJibHeM ydacTke A1 By.
B urore (yuurbiBas CONPOTHBJICHUS TPOBOJOB MEXKJLy MCTOYHUKOM U y3JIaMu
A, By,) nogydaem, 9TO TOJHOE COMPOTUBJIEHUE IEMH COCTABJISIET

R, =2r + R,.



2. Haitnem obmuit Tox B nenu. [lockonbKy Halpsikenne Ha Bxoje U u3BeCTHO,
a oblllee cOpOTHUBJIEHUE TN HalJIeHO, MOXKHO 3aIlicaTh

I,=U/R,.

3. PaccMmorpuM BerioMoraresibHyIo 3aja4dy. [IpejcraBumM 1elb, COCTOSIIYIO U3
JIBYX HapaJijieIbHbIX YYaCTKOB C COIIPOTUBJICHUSIMU 71 U T2, 110 KOTOPOI IIPOTEKAET
obmwmit Tox I,.
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Ecin 0603Ha49uTh TOKHU, HPOTEKAIOIINE YePe3 YKA3aHHBLIC COIPOTUBJICHUS KAK
I; u I, To sgcHO, 9TO

L+ 1, =1,

C npyroit cTOPOHBI, A IeHNsT HAIIPSKEHUI Ha KaXK0M 13 COIIPOTUBJICHUN paB-
Hbl ApyT apyry. [Tosromy
]17”1 = ]27“2.

Pemag nmonydernyto cucteMy u3 JIBYX ypPaBHEHUN, HAXOTUM

T2 T
L =—"—I, Iy=——1I,. (2)
T1 4 T2 T+ T
4. Bynewm st onpeaeseHHOCTH CUATATD, YTO TOK TEUET 110 BEPXHEH JacTy 1enn
cJIeBa HAPABO (OT MCTOYHHWKA), & 1O HIKHEH TacTH — CIpaBa HAJEBO (K MCTOU-
HUKY ), TO ecThb B Hanpasiennn A, — A, 1 — ... > Ay — By — ... — B,.
Oboznaunm TOK Ha yaactke Ay Ar_1 depes Ji, a va yuactke Ay By qepes .

= Ani“Am A B 2o
= o o
R |tz R || R |n=h
s @Ln@ D h W
O——(——3 {1 {1} {1}
TC TBn—l B3TBQTBl

Haiizem, na kakue gactu Oyjger pasjiessithCsi TOK B Kax oM yaie Ay (B cuiy
CUMMETDHUHU TAKUE 2Ke TOKKU OYJlyT CXOMuTheCst B y3Jje By).

B y3ne Aj nenb pasjessieTcst Ha ABe TapaJliebHble BETBU ¢ COIPOTUBICHASIMA
R wn 2r + Rj_1, 10 KOTOpbIM TeKyT TOKU [ u Ji coorBercrBeHHO. [loaToMy 10O
dbopmysiam (2) mosyvaem

2r + R R

R+2r+ R4 b F R+ 2r+ Rp_4 b ( )




5. Teriepb Mbl MOXKEM PACCUUTATH TOKU U, COOTBETCTBEHHO, MOILIHOCTD, BbIJEC/I5i-
eMyIo Ha KaxK 10t jjamie. 1Jist 5Toro HeobXouMO CHAYA 8 [100UYePeTHO BHIYUCIUTh
conporusyienns Ry 1o dopmynam (1). 3arem Hafitu obmuii TOK U MOCTEI0BA-
TEJBHO BBIYUCIUTH TOKK [, 110 hopmysiam (3). OnHOBPEMEHHO MOXKHO BbIYUCIIUTH
BBIJCSAEMYIO MOITHOCTEL P = [ %R.

6. Ocraercs 3amucarh COCTaABJICHHBIN aJICOPUTM Ha, [ICEBIOKO/IE.

Anropurm "MomiHocTn”
HAYAJIO AJITOPUTMA

nosiokuTh  Res[l] := R
HJIA k or 2 non
R - (2r 4+ Res[k — 1))
k| =
Resle] - e o Rese = 1)
KOHEIT JJIA
o U
°" 2r.+ Resn]
Jn+1]:=1,
HJIA kot n no 2
2r + Res[k — 1]
Ik| := -Jk+1
K R+ 2r 4+ Res[k — 1] T+ 1

R
T S T Resik = 1
Plk| := (I[k])?- R
KOHEL[ /T4
Pl1] := (J[2])*- R

BriBectn maccus P

Tk + 1]

KOHE€Il aJiropurma

3alyCcTuB IOCTPOEHHBIA aJrOPUTM Ui 1 = 3 U JJist N = DO, MOJIYIUM OTBETEI
Ha 1-it 1 Ha 2-it BOpOCH! 3a/laHus.

7. HecsioxkHO 3aMeTUTH, YTO MOIITHOCTH JIAMIT Y MEHbBIIIAIOTCS [P MePe Y/ eHust
OT UCTOYHUKA TOKA, & TAKXKe. UTO OTHOIIeHWe Py /P, yMeHbIaeTcs Ipu yBeude-
HUU R. 9T0 MOXKHO HAOJIIONATH, SKCIEPUMEHTUPYS ¢ HAIIMCAHHO KOMIIBIOTEPHOIA
IPOrpaMmoil, HO MOXKHO ¥ TIPEJICKA3aTh TEOPETUYCCKHU, MPOBOAA Ka4eCTBEHHDLIN
aHaJIN3 ICKTPUICKON 111N,

st orBera Ha 3-ii BOIpoC MOAUMUIMPYEM AJTOPUTM TaK, UTOObI Ha BBIXO/I
[IOCTYIIAJI HE BECb MACCHUB MOIIHOCTEH, & OTHOIICHUE

Pl_Pn
P,

Tenepb 3-it oTBET MOXKHO IOJIYUYUTH 1IOAOOPOM, 3aIIYCKas aJCOPUTM IIPHU Pas-
HBbIX 3HAYEHUsIX PabOUero COnpoOTUBJIEHUs JIaMIlbl R,



OrBernl g4 11 kJjacca.

1. P, = 52.365 Br, P, = 52.372 Br.

2. Poyux = 29.511 Br, P, = 24.194 Br.

3. Rmin = 798 Om (npunuMaeTcss Takke JIIOOOH OTBET, OTIHYAIONMIACS OT
yKazaHHoro B npesiesax 50 Owm).

3. Rmin = 740 Owm (mpuHuMaeTcss Takxke JIIOOOH OTBET, OTIHIAIONIAICA OT
yKazaHHOrO B mpejenax 50 Om).

OTBetnl gJig 10 KJjacca.

1. P, = 52.365 Bt, P, = 52.372 Br.

2. Popux = 29.511 Br, Py, = 24.194 Br.

3. Rpin = 1292 Owm (mpuanmaercs Takxke Jio00f OTBET, OTIMIAIOMUICT OT
yKazaHHOTrO B mpejetax 50 Om).

3. émin = 813 Oum (HpI/IHI/IMaeTCH Tak>Ke JI000# OTBeT, OTIMYAIOIINAIAcT OT
ykazauHoro B npejesaax 50 Om).



Oummvnuaga mkoabHIKOB «Hamexga sneprerukuy. Orbopounsiit sran. Ounast popma

SAJTAHUE [1O KOMIIVIEKCY I[TPEIMETOB
OU3UKA, UTHOOPMATUKA, MATEMATHNKA

BAPMAHT 42101 na 10 xkiaacca

K 100-sieraemy obuiieto mnana 'ODJIPO Berepanbl 3aBojia «DjekTporambyp-
rep» CMOHTHPOBAJIU CBETSIIYIOCS] HAJIINACH

COBETHI 1 9JIEKTPOOUKAIINA ECTH OCHOBA HOBOI'O MIPA

TaK YTO C HACTYILJIEHHEM CYMepeK U paboure, U yIPaBJISAIoIie, U OKPECTHbIe YKH1-
TeJIM MOIVIM JIFOOOBATHCSA JIOBYHI'OM IPEXKHUX JieT. dTobbl J1t000it Opurajiup Mor
IPUKOCHYTHCsT K UCTOPUM, B KarkKIblil I1€X 3aB0ja ObLI BBIBEJIEH JOMOJIHUTE b
HBIIl pyOMILHUK, IMUTHPYIOIINI BKJIIOUEHKE [T0ACBeTKHU. Ecin ObI Ha 3aB0/1e OBLIO
TOJIBKO TPHU 11e€Xa, CXeMa, JEKTPOIUTAHUA HAJIIUCKA UMeJia Obl BUJ, IIPEJICTaB/IeH-
HbI HUXKE.
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KoMILieke cBeTHJIBHUKOB MMeeT obiee pabodee conportubienue Ry = 1100

Owm u muraercst or crenuaabHoro ncrounnka nurtanns, DJC koroporo £ = 500
B. Comnporupienue Kaxkjoro cermenra ocaoBaoro kabessi r = 0.03 Owm, comnpo-
TUBJIEHHE KaKJI0T0 TeX0BOro kabeist (¢ pyousabankom) R = 600 OM, BHyTpeHHUM
COIIPOTHUBJICHHEM MCTOYHMKA MOXKHO IpeHebpeub. Kosmdecrso nexos N = 97.

1. Haifimure mommnoctsh Fy, BbliegeMyio Ha CBETUJIHLHUKE TTPU PA3OMKHYTHIX
pPYOMILHUKAX; & TaKXKe MOIIHOCTD F», BRIJICIAEMYIO Ha CBETHIHLHUKE, €CJU Oy Iy T
BKJIFOUEHBI (3aMKHYTbI) JiBa OJIMPKHUX K HEMY DyOMJIbHUKA.

2. Haiinyure, Kakas MOIIHOCTb BBIJIEJIUTCA Ha CBETHJIbHUKE, €CJIU OYAYT BKJIIO-
deHbl (3aMKHYTHI) 25 OJIMPKHIX K HEMY PyOHJIbHUKOB.

3. Oupejiesure, Npu KAKOM HaUMEHbBIIIEM KOJHMIECTBE BKJIIOUCHHBIX PyOUJIbHIY-
KOB (IOJ(PsiJl, HAYMHAS OT CBETUJIbHIUKA ) MOIIHOCTD, BbIJICJIsieMast Ha, CBETUIIbHUKE,
Oyjer oTmvuaThed ot Fy Obonee, yeM B jBa pasa.

4. Kakum craneT orBeT Ha LHPEJbIIYIIHANA BOIPOC, ecu IpeHedpeds COnpOTrB-
JIEHUSIMU 7" BCEX CeI'MEHTOB OCHOBHOI'O kKabeJis?!

Mockosckuit sueprerndeckuii nacruryt (HIY «MDU»)
Kadeapa Maremaruueckoro mojennposanus, Kadeapa llpukiaanoit maremaTunku
www.mathmod.ru www.appmat.ru



PEINTEHNE

1300pa3umM 9JIeKTPUIECKYIO TeMb JIJIA TPOU3BOILHON HA/IUCH, COCTOAIIEH U3
n OYKB, U 3aHyMepyeM sSdefiku I1eln, HaunHas ¢ caMoii jajibheii. Ha cxeme B Tom
YKe TTOpPsiJiKe 3aHyMepoBaHbl y3ibl Ag, ..., A, u By, ..., B,.

A, Ay Ay Ay A

@1;

=
R
K, / K,

R R Ry

A S

2
B, T B T B

r Bn r Bn—l

1. Haitgem obiree conporuBiienye Menu B TOM CIydae, KOraa 3aMKHYThI KJIIOUK
K, - K,,.
Ob1mee conpoTuBIeHne KOHIEBOro yuacTka menu A; — Ay — By — By paBHO

R; =2r + Ry.

Takum obpazom, Mexay ysaamu Ay U B] DOAKIIOUEHBI ABa MAPAJIIETLHBIX
conporusnenuss R n Ry. Ciemosarennno, obInee conpoTupienne yaactka A By
PaBHO

A 1 RRy, R (2r + Ry)
1 = = = .
rt+m DR+R R+2r+ R
Termepb MOXXKHO CIUTATH, 9TO MeXK1y y3aamu As u By uayT jiBa napasieJbHbIX

ydacTKa Ielu ¢ conporusienusmu R u 2r + Ry. CiegoaresnbHo, obiiee colpo-
THBJIeHNE yuacTKa Ao By paBHO

1 R(2r+ R))

Ry = = )
? R+2r+ Ry

1 1

R + 27“+R1
IIponoikasi paccMoTpeHue Jiajee BJIEBO aHAJOIMUYHBIM O00pPas3soM, MOXKHO OT-

METUTH, 9TO MEXKIy y3aamu Ap u By uayT aBa mapajiiebHbIX yIaCTKa IEeIn C

conporuBieansiMu R u 2r+ Ry 1. CiieioBaTeibHO, 00111€€ COITPOTUBIICHNE YIaCTKa,
Ay By, paBHO

1 R (27’ + Rk—l)

1 1 - :
R + 2r+Ry_1 R4 2r + Rk_l

Ry, = (1)
Wnneke k B mnosydeHHoil bopmysie MOXKeT NMPUHUMAThL JI00OOe 3HadeHue or 1 J1o
m.

B urore (yuurbiBas CONPOTHBJICHUS TPOBOJOB MEXKJLy MCTOYHUKOM U y3JIaMU
A, By,) modydaem, 9To MOHOE COMPOTHBJICHHE TEIH COCTABIISICT

R.=2(n—m+1)r+ R,,.



2. Haiinem obmwmit Tok B nenu. IHockosbky C ucrounuka £ usBecrHa, a
o011Iee CONPOTUBIIEHNE IEIN HalIeHO, MOXKHO 3aIlliCATD

I. = &/R..

3. PaccMmorpuM BerioMoraresibHyIo 3aja4dy. [IpejcraBumM 1emb, COCTOSIIYIO U3
JIBYX HapaJijieIbHbIX YYaCTKOB C COIIPOTUBJICHUSIMU 71 U T2, 110 KOTOPOI IIPOTEKAET
o0mwmit ToK 1.
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Eciu 0603Ha49uTh TOKH, NPOTEKAIOIINE YePe3 YKA3AHHBLIC COIPOTUBJICHUS KK
I; u I, To gcHO, 9TO
L+ 1L =1.
C npyroit cTOPOHBI, IaIeHNsT HAIIPSKEHUI Ha KaXK0M 13 COIPOTUBJICHUN paB-

Hbl ApyT apyry. [Tosromy
]17”1 = ]27“2.

Pemag nmogydennyto cucteMy u3 JIBYX ypPaBHEHUN, HAXOTUM

T2 T
L =——I, Iy = —1I. (2)
T+ T2 r1 4T
4. Bynewm st OnpeesieHHOCTH CUATATD, YTO TOK TEUET 110 BEPXHEH JacTy 1enn
cJIeBa HAPABO (OT MCTOYHHWKA), & 1O HUXKHE TacTH — CIpaBa HAJEBO (K MCTOU-
HUKY), TO ecThb B Hanpasiennn A, — A, 1 — ... > Ay — By — ... — B,.
Oboznaunm TOK Ha yaactke Ay Ar_1 depes Ji, a va yuactke Ay By qepes .

Loa ko B hoa
ra ra ra ra

R, R | R |L R L R =

S GO O R

r B, -1 By, T B, T By

Haiizem, na kakue gactu Oyjger pasjessithCsi TOK B Kax oM yaie Ay (B cuiy
CUMMETPHUU TAKUE Ke TOKH OyJlyT CXOMuThest B y3Jje By).
B y3ne Aj nensb pasjessieTcst Ha ABe TapaJiiebHble BETBU ¢ COIPOTUBICHASIMA
R wn 2r + Rj_1, 10 KOTOpBIM TeKyT TOKU [ u Ji coorBercrBeHHO. [loaTOoMy 110
dbopmysiam (2) mosydaem
2r + Ry R
B e T (3)

K TR+ 2%+ Ry, "



Heobxoumo ormerutb, 4ro GopmMydibl (3) MOXKHO HCHOJNB30BATH TOJBKO JJist
m BeTBel ¢ 3aMKHYTBIMU KJodaMiu. Beam kaoun K, . .., K11 pa3OMKHYTBI, TO
Ha yudactke A, — A,, Oyaer teub TOK .J., paBHBIH 00IeMy TOKY [., HaiileHHOMY
bie. [losromy dbopmydsl (3) 6yayT npumMensTbes st k ot m jo 1.

5. Termepb MBI MOXKeM paccuuTarb TOK [y = Ji U, COOTBETCTBEHHO, MOITHOCTD,
BbIJIEJISEMYIO Ha CBeTUIbHUKE. [IJIst 9T0ro HeoOXOAMMO CHavYa A IO0YEPEIHO Bbl-
GUCIUTH CONPOTHBIeHNs Ry 1o dopmysnam (1). 3arem Hafitn obuwii TOK U 10-
CJICJIOBATEIHHO BRITUCINTD TOKU [, 10 bopmysmam (3).

6. Ocraercst 3aIMcaTh COCTABIEHHBIH aJrOPUTM Ha IICEBJIOKO/IE.

Anropurm ”Jlo3yHr”

Ha4YaJI0 aJIrTOPUTMa

Res|0] := 2r + Ry

HJIA kor 1 nom

R - (2r + Res[k — 1])

ReS[k] T R+ (27“ + RGS[k - 1])
KOHEL_ /T¢I
Re:=2(n—m-+1)r + Resm]
I.:= i
J[m + 1] = [c
JJId k or m yo 1 | ]
~ 2r+Reslk—1 :
Ilk] := R+ 2r 4+ Res[k — 1] Tl
JIk| = R+ 2r + Res[k — 1] sk
KOHEL_ J1/1¢1
P:= (J[1])*- Ro

Brisectn P
KOHEII aJIrOPUTMa
3alyCcTuB MOCTPOEHHBIN aJITOPUTM It M = 25 U JJIs1 m = 2, IOJyIUM OTBEThI

Ha 2-i1 BOIIPOC U YaCTUYHO Ha 1-#f BONpOC 3ajlaHus.

7. Ilouck Py MOXKHO OCYIIeCTBUThL 0e3 HalucaHHOTo ajiroputma. IIpu paso-
MKHYTBIX PDYOHJIbHUKAX (BCEX) MMeeM TPOCTERINYIO [elb ¢ OJHUM KOHTYPOM, KO-
Topbiit uMmeer conporusyenue 2(n + 1)r + Ry. CaenoBarenbHo, 4epes HEro mpoTe-

KaeT ToK [y = . Takum 0Opa3oM, MOIITHOCTH CBETUJILHIKA, PaBHA,

2(n+ 1)r + Ry

E’R,
(2(n + 1)r + Ry)?

Py=IRy =



8. (10 kutacc)

st orBera Ha 4-# BOIIPOC JOCTATOYHO 3aJIaTh HYJIE€BOE 3HAYEHUE [TePeMEeHHOM
T ¥ 32HOBO 3aIlyCKaTh PEAJM30BAHHBIN aJTOPUTM JIJisl Da3HbIX 3HadeHuit m. [Ipu
9TOM MOXKHO 3aMETUTh, Y4TO BO3BPAIACMOE 3HAYCHHUE MOIIHOCTH He OyjieT u3Me-
HATHCs IPU U3MeHeHuu m. [Ipu J11060M KomdecTBe 3aMKHYTHIX KJTOUeii (BKITIO-
YeHHbIX PyOUIbHUKOB) OT () JI0 n MOIIHOCTH Py paBHa,

52

p=—<
Ry

DTOT XKe Pe3yabTAT MOYKHO MOJYIUTh BoBce O6e3 Bhruucaenuit. Ecaur = 0, To
BCE YUIACTKU ¢ PYOMJIbHUKAMU, & TaK¥Ke YIACTOK CO CBETHJILHUKOM TOIKIIOUEHDI
napaJuiesibHo Jipyr japyry. [lpu jgr0boM mosiokeHnn pyouIbHIKOB 3JIEKTPUIECKY IO
CXeMy e MOYKHO MPEJICTABUTH B BUJIE

Conporusienne Ry Oyser 3aBUCETh OT KOJIMIECTBa BKJIIOUCHHBIX PyOUIbHUKOB,
HO €ro BeJINUNHA HEe BJIUSICT Ha pe3ysabTat. [lajienne Hampsi>KeHust Ha CONMPOTHBIIC-
Hun Ry Bcerjia paBHo &, MO3TOMY MOIIHOCTD, BbIJEIsdeMasd Ha, HEM MOYKET OBbITh
Haitzena Kak £2/ Ry, 4T0 1 TpebOBAIOCh.

8. (11 kutacc)

st oTBera Ha 4-# BONpoc HeoOXOIMMO MOJIU(PUITUPOBATE aJTOPUTM. [IycTh Te-
nepb 3aMKHYTO M pyounbuukoB K, — K, 11 (6imkare K ncrounuky). B rakoit
CUTYAIMU MbI TIOJIYYaeM IIelb, COCTOSIIYIO U3 M siueeK ¢ 3aMKHYTHIMU KJIFOUYaMU
U elle OJIHONM KOHIEBOW S4eVKU, «MAYLIeH BOKPYI'» PA3OMKHYTHIX KJIIOYEHl.

. An L AAn—m—i—lﬁ An—m_ . Al . AO
2 s 2
R R R R Ry
E——
Kn Kn m+1 Kn—m/ Kl( @
— . — . —
T Bn Bn—m—&—lT Bn—m Bl T BO

Obrmast cxema pacdera coxpatsiercs: npexkueil. Ho HaunnaTh €€ HY»KHO € CO-
IIPOTHUBJIEHUST CAMOTO JaJbHero Kycka A, ., — Ay — By — By_m, KOTOpoe paBHO

Ry =2(n—m)r + Ry.



HaJjiee B 1UKJIe HYXKHO HOCIEI0BATEIHHO HAXOAUTH COIPOTUBJICHUS YIACTKOB
A By, e k npunnMaer 3Hadennss or n — m + 1 10 n. Yrobbl BHOCUTH MEHbBIIE
M3MEHEHUI B aJrOpuTM, IHeperyMepyeM ydacTtku renu. COnpoTuBIeHne yIacTKa,
Ap_mi1——By_my1 0603HaunM Ry n Tak pagee 1o yaactka A, B, conporuBiaeHue
KOTOpPOro 0003HauuM R,,.

Bce nocienytorue neficteust ocralorcs: 6e3 n3MeHeHuil.

BanuiieM n3MEeHEeHHBII aJrOPUTM.

Anroputrm ’Jlo3ynr-2”

HAYaJIO aJITOPUTMA

Res|0] := 2r(n — m) + Ry

HJIA kor 1 nom

R - (2r + Res[k — 1])

k| :=
Res[k R+ (2r 4+ Res[k — 1))
KOHEII _JIJI¢1
R, := 2r + Res[m)|
E
I, .= —
R,
Jm+1] := 1.
JJIA kot m no 1
2r + Res[k — 1]
Ik| = : 1
(X R+ 2r + Res[k — 1] T+ 1
R
k| :— .
Tl R + 2r + Res[k — 1] Il +1]
KOHELT_JIJIsI
P:— (J[1])* - Ro

Brisecrn P
KOHEII aJITOPUTMAa

SanyctuB MOAMMUIMPOBAHHBIN AJTOPUTM JJIst M, = 25, MOJyIrM OTBET Ha 4-ii
BOTIPOC.

Otsernr (ggst 10 u 11 kuacca).

1. Py =224.9 Br, P, = 216.5 Br.

2. Py; = 152.7 Br.

3. Mipin = 59 1mrr. (Pyg = 112.5 Br, Psg = 111.8 Br.)

4. (11 kmacc) My, = 88 wr. (Psg = 113.7 By, Pyg = 112.1 Br)

4. (10 knacc) Takoe M nogobparh HEBOZMOXKHO, T.K. TOK (M CJIIOBATEIIHHO,
MOIIHOCTh) Ha CBETHJILHUKE HEe OyJeT W3MEHSIThCSI MTPU 3aMbIKAHUN WM Pa3Mbl-
KaHuu pyOUJIbHUKOB.
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