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JlaGoparopHast pabdora Ne 2. TexHo10rusi MAIIMHHOIO pacyeTa
JJIEKTPUYECKHX Henel MeTOA0M y3JI0BbIX OTEHI[MAJIOB

1. Hesan padoTsl

O3HakoMJIEeHHE C MPHUHIMIIAMHA [I03JIEMEHTHOrO (OPMHUPOBAHHS M KOMIIBIOTEPHOTO

pEellIeHNUs y3JI0BbIX YPaBHEHUH.
2. TeopeTnueckasi cnpaBka

[To3HakOMUMCSI C TONOJOTMYECKUMH CIMCKaMM LeTed W IpaBUJIaMU MX COCTaBJIEHUS,
HauMHAsg C CaMOro MPOCTOrO cllydas, KOTJa paccMaTpUBalOTCS JIMHEHHbIE, CTal[MOHApHbIE,
PE3UCTUBHBIE (COCTOSIIIUE TOIBKO U3 PE3UCTOPOB U UCTOYHHKOB TOKa) 1enu ¢ GJ-BeTBsimH, T.€.
LN, KKl AJIEMEHT KOTOPBIX MOXXHO MPEJICTaBUTh B BUJE MAPAIUICIBHOIO COCTUHEHUS
HEKOTOPOTO Pe3UCTOpa ¢ MpoBoaAuMocThI0 G u nctounnka toka J. st popmupoBanus T-crimcka
TaKOH 1LIeM HEOOXOAUMO TMOCIIEI0BATEIbHO, HAUMHAS C HYJISI WM €AUHUIIBI, TPOHYMEPOBATh €€
y31b1. I[Ipu 5ToM 6a3HCHOMY y3iIy® MPHCBAHBAETCS HOMEp HOIb MM K€ MAKCHMAJIbHBIA HOMED.
Jis uckio4eHrs HeOoOXOIMMOCTH MPUIMUCKHIBATh B T-ClHMCKe 3HAK MCTOYHHMKY TOKa 3a Hayajio
BETBU NPUHUMAIOT Y3€]1, OT KOTOPOI'O HallpaBJIeH TOK UCTOYHHKA, 32 KOHELl — y3€ll, K KOTOpOMY
HaIpaBIieH TOT TOK. [Ipu 3TOM yClIOBHO-TIONOKUTENBHOE HanpaBieHue Toka | u Hanpsoxenus U
takoii GJ-BeTBH MPUHUMAETCS OT €€ HAYaJILHOTO y3J1a K KOHEUHOMY Y3y (puc. 1).
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Puc. 1. YcnoBroe uzobpaxenue GJ-seTBu

OnucaB KaXIyl0 BETBb IIEMH IO CIEAYIOIIEMY, MpeICTaBiIeHHOMY B TaOi. 1 mrabGiony
(HOMep Hayayia BETBM — HOMEp KOHIIAa BETBHU —> 3HAYECHHE MPOBOJUMOCTH BETBU —> 3HAUCHUE
HMCTOYHUKA TOKA), MOKHO TOTYYUTh HHPOPMAITMOHHO-KOMIIAKTHOE (POpMalbHOE OMUCAHHE 1IeTIH
B BHUJIe ee T-crmcka.

Taoauna 1
Howmep y3ma [TpoBoaumMoOCTS, Tok ucrouyHmka Toka,
Haugano BetBu Koner BeTBu Cm A
k | G J

N3 Gompmioro MHOrooOpa3vs METOIOB pacueTa JJICKTPHUUYECKUX IIeTe B MaIllMHHBIX
pacueTax npearnoYTeHUue OTAAETCS METOY Y3JIOBbIX HANPSKEHUHN, HA3bIBAEMOMY TaKK€ y3JI0BBIM
METOJIOM. DTOT METOJI pPaBHO MPUTOJIEH K PacueTy YCTaHOBUBIIHUXCSA W TIEPEXOIHBIX TPOIECCOB
Heneil ¢ JroObIM THUIOM 3JEMEHTOB — B3aMMHBIX U HEB3aUMHBIX, JIMHEHHBIX U HEIMHEHHBIX,
JIBYXTIOJIOCHBIX, KaK pPE3UCTOPbl W MHOTOMOJIIOCHBIX, Kak HampuMmep, TpaH3ucTtopsl. OH
OTIIMYAETCs KAaHOHWUYECKH IMPOCTOM MaTeMaTH4eCKOW MOJENbl0, YAOOHOW Kak HJIsl YMCICHHON

! Y311y, NOTCHIUAJI KOTOPOTO MOJIara€TCs paBHbIM HYJIHO WJIM HEKOTOPOMY q)HKCHpOBaHHOMy 3HAUYCHHIO



00paboTKH, TaK M JIJIsl KAYECTBEHHOTO aHAIN3a PEIICHU, KOTOpasi MPEeACTaBIsIeT CO0O0M 3amuch
BCeX M ypaBHEHHMH O HepBoMy 3akoHy Kupxroda mernu ¢ (m+1)-y3inom B 0asuce y3JIOBBIX

Hanpsokenuit Uj, j =1,2,...,M, T.e. HapsKeHUH MeXy KaX/IbIM J-M Y310M U Oa3UCHBIM Y3IIOM,
HOMEp KOTOPOTO JUIsl OIPEEIIEHHOCTH MOJIOKHUM paBHBIM M+1.
GU=J.

3mece G — MXM Mmarpuiia y3JIOBBIX MPOBOJAUMOCTEH, KaXKAbIi ee |j-i JAMaroHabHbINH
9JIEMEHT PaBEH CYMME IIPOBOJUMOCTEH BETBEH, MOAXOMAIINX K €€ j-My Y31y, a ij-a7aemenT (i#])
paBeH BEIMYMHE NMPOBOJMMOCTH BETBU MEXKIY y3JIaMH | U |, B3ATOH C OOpaTHBIM 3HAKOM; J —
BEKTOp 3a/IaI0IINX TOKOB, j-H SJIEMEHT €ro paBeH ajireOpanveckoil cyMMe TOKOB MCTOYHHKOB
TOKa, MHIOUICHTHBIX |-My y31y (J =l1,2,...,m), mpuyeM, 3HaK IUIFOC COOTBETCTBYET TEM
UCTOYHHMKAM, KOTOPBIC HAMPABJICHBI K TOMY Y31y, MUHYC — HICTOYHUKAM, HAlIPAaBJICHHBIM OT j-TO
y371a; U — BEKTOp Y3JIOBBIX HAMPSKEHUMN.

['maBHOE /17151 MAIIMHHOTO pacyeTa — 3TO HAJIMYKME UCKIIIOUUTEIBHO IPOCTON B peanu3alun
nporenypsl GOpMUPOBAHUS Y3JIOBBIX YpaBHEHHH mmyTeM 00paboTku T-CIUCKOB Lienei Ha OCHOBE
MPUHIINAIIA TT03JIEMEHTHOrO BKJIaaa. [IpumeHeHune 3Toro mpuHOMINa Jjisi OOBIYHOM Pe3UCTUBHOMN
HeNMu C JIBYXIIOJNIOCHBIMH 3JIEMEHTAaMHM 3aKJII0YaeTcss B  IIOCIEAOBAaTEILHOM  pacdere
koddpumenToB Marpuibl G u Bektopa J (mpu MammmHHOM ()OPMUPOBAHUN — COOTBETCTBYIOIIMX
AJIEMEHTOB MAacCHBOB) O Mepe MOCTpouHOW oOpaborkum T-cmucka nenu. V3HavanpHO Tpu

MAaIIMHHOM (OPMUPOBAHMU MAacCHB pacmupeHHol Marpunsl Gp pasmepom (M+1)x(m+1) u
MacCHB pacUIMpPEeHHOro BeKTopa Jp pazmepom (M+1)x1 oOHymIsI0TCA.

Ha kaxmaom i-om, i=1,2,...,N (N — uncimo BeTBeii), mare 00paboTku T-CrucKa HEenu 1Mo MPUHITAITY
MI02JIEMEHTHOI'0 BKJIajla TIPOBOAMMOCTh G BETBH ¢ HOMEPOM | MPHOABIISIETCS CO 3HAKOM ILIIOC K

nuaroHanbHeiM Kk-my u ll-my anementam Gk um G maccua Gp M CcO 3HaKOM MHHYC K
HeauaroHaabHeIM diieMenTtaM Gkl 1 Gk sToro MaccuBa. 314€ch K€ TOK MCTOYHHMKA TOKa J DTOH

BETBH NPUOABIIAETCS CO 3HAKOM ILTIOC K |-My M co 3HaKOM MHHYC K K-My a1memeHTam Maccusa Jp.
B pe3ynbrate nomyyaror

mrar i (i=1,2,...,N) i-st ctpoka T-crircka k I G J
1 Kk | m+1
1
Gl=GI*+ © S
P P I -G G
m+1

re. Gl =GJ1+G, Gl =Gl"+G, G} =6} =GJ1-G.
1 [ ]

Ji=gity v

m+1



re =310, 30 =004
3necs GO u J° — COOTBETCTBYIOIIUE HYJIEBbIE MACCUBHI; GN:Gp, JN:Jp, a Gk, GiI, Gkl u Jk,

JI — cootBercTByrOmue sneMenThl MaTpulbl Gp 1 BekTopa Jp.

OKoOH4YaTEeNBbHO MaTpHLA Y3JIOBBIX IPOBOJMMOCTEH paBHa pacmupenHoi marpuue Gp, B
KOTOPOM BBIYEPKHYTHI CTOJIOIBI U CTPOKH, COOTBETCTBYIOIIME OasucHOMY Yy31y. BekTtop

3aJA0IMX TOKOB PABEH PAaCIIMPEHHOMY BEKTOPY Jp, B KOTOPOM BBIYEPKHYTa CTpOKa,
COOTBETCTBYIOIIAst Oa3UCHOMY Y3Iy.

[TpocroTa (opMUpOBaHMS Y3JIOBBIX YpaBHEHUH IO NPHHLUIY MO3JIEMEHTHOTO BKJIAJA,
BBICOKAs AITOPUTMUYHOCTD PACCMOTPEHHOH MPOILETyphl, OTCYTCTBUE B HEH MYJIbTUIIIMKATUBHBIX
onepauuii (YMHOXEHHUs, JAEJICHHUSA) CBOJAT K MHUHUMYMY BBIUMCIUTENbHBIE 3aTpaTbl IpU
dbopmupoBannu ypaBHeHuit Ha DBM.

Tenepb, 4TOOBI ONpPENEIUTh HANPSKEHMs, JOCTATOUYHO PELIUTh COCTABICHHYIO CHUCTEMY
YPaBHEHUN:

U=G1J.
UroObl mOCYMTAaTh TOKH B BETBAX, BOCIOJB3yeMcs 0000meHHbIM 3akoHOM Owma. Ham ero
HE00X0/IMMO 3amnMcaTh B MaTpUYHOM Buje. i 3TOro OyJeT Mosie3HbIM MCI0JIb30BATh MAaTPUILY
coenuHeHnit A pazmepa m x N (m+1 — KoJaMYeCTBO y3JI0B, V — KOJHYECTBO BETBEH ), B KOTOPOI
I—sI CTpOKa COOTBETCTBYET Y3Iy I, a j—i cToiben COOTBETCTBYET pelpy j, mpuuéM ameMeHT Ajj
paBeH

o 0, eciu pedpo j HE IPUCOCAUHEHO K Y31y I;
e 1, eciu peOpO BBIXOIUT M3 Y3I1a;
e —1, eciit peOpPO BXOHMT B y3€Il.

[ToHsATHE «BXOOUT» M «BBIXOAUT» O3HAYaeT, 4YTO U1 Kaxkaoro pebpa 3agaéres
HaIpaBJIEHUE, KOTOPOE OOBIYHO aCCOLMUPYETCS C HAIIPABICHUEM TOKA B 3TOM pedpe.

ToKM B BETBSIX BBIYHUCIISAIOTCS

Iy = GeA U + Jy,

9IS

Gy — maroHanbHas MaTpHIlA MPOBOJUMOCTEH pa3mepa V X V, B KOTOPOH JHMaroHaJbHBINA
sneMeHT Gj paBeH MPOBOAUMOCTH i—if BETBH, a HETUArOHATIBHBIC YIEMEHTBI PABHBI HYIIIO;

A'— TpaHCTIOHMPOBAHHAS MAaTPHIIA COEMHEHHIA.

Rf:-




Puc. 1. [Ipumep cxeMsbl a) ucxoaHasi, 0) mocie npuseneHus k GJ Bugy

Jlns mpuMepa paccMoTpuM cxemy puc. 1. a). ITocne npuBenenus Betseit k Buay GJ cxema
BBITJISIMT Kak Ha puc. 1. 0).
ChopmupyeM TOMOJOTHYESCKUN CITUCOK:

Ne BeTBH Hau. y3ea KoH. y3ea G J
1. 1 2 G1 0
2. 2 0 G2 0
3. 2 3 Gs 0
4, 1 0 Ga J4
5. 0 3 Gs Js
6. 3 1 Gs Jo

[TomaroBoe GpopMHUpOBaHUE MAaTPHULIBI Y3JIOBBIX IPOBOJAUMOCTEN U BEKTOpA 3a/1al0INX
TOKOB IIPOBOJIUTCS CIIEYIOLIUM 00pa3oM:

Har 0 — Bcero 4 y3ina, popMupyeM HyJIE€BbIE PACIIMPEHHYIO MAaTPUILY Y3JI0BBIX
IIPOBOAMMOCTEHN U BEKTOP 331aI0IKX TOKOB pa3MepHOCTH 4x4 1 4x1 COOTBETCTBEHHO.

0 00O 0
0 00O 0
G p = y \] p = .
0 00O 0
0 00O 0
[ar 1, BerBb Nel, Hau. y3en 1, koH. y3en 2. [lockonbky y Hac umeercs y3en 0, TO OTcUeT

CTPOK U cT0oJ0110B HaunHaercs ¢ 0.

0 O 0 O 0
0 G -G, 0 0
Gp= Lt =]
0 -G G O 0
0 O 0 O 0
[ar 2, BetBs No2, Hau. y3en 2, KoH. y3ein 0.
Gy 0 -G, O 0
0 G -G 0 0
—G2 _Gl Gl +G2 0 0
0 0 0 0 0
[ar 3, BetBs Ne3, Hau. y3en 2, KoH. y3em 3.
Gy 0 -Gy 0 0
0 Gy -G 0 0
G p = ,\] p = .
—G2 _Gl G1+G2+G3 —G3 0
0 0 -G3 G3 0
[Tar 4, BetBb Ned, Hau. y3en 1, koH. y3en 0.
GZ + G4 - G4 - GZ 0 J 4
- G4 Gl + G4 - Gl 0 - J4
G p= ,J p= :
_GZ _Gl Gl+Gz+Gg —G3 0
0 0 -G3 G3 0

[ar 5, BetBb Ne5, Hau. y3en 0, koH. y3en 3.



Gz+G4+G5 —G4 —Gz —G5 J4—J5

-Gy Gy +Gy -G 0 -J4
I _G, G +G,+G; -Gy [PT| o
2 1 1 2 3 3
—Gg 0 -G3 G3 +Gg Jg
[IIar 6, BeTBb Ne6, Hay. y3en 3, KoH. y3en 1.
Gy + Gy +Gg -Gy -Gy - Gg Jg—Jg
G. - -Gy G +G4 +Gg -Gy -Gg 1. - —J4+Jg
P -G, -G Gy +G, +Gg -Gy [P o |
- Gg -Gg -G3 G3 +Gg + Gg J5 —Jg

YToOb! MOTYYUTH OKOHYATEIHHBIE MATPHUIIBL, BBIUEPKHEM CTPOKHU M CTOJIOIbI, OTHOCSIIUECS
K 0azucHOMY (HyJIEBOMY) Y311y, T.€. IEPBYIO CTPOKY U MEPBBIi CTOI0CI y PAaCIIMPEHHON MaTPHUIIBI
Y3JI0BBIX POBOJUMOCTEH U MEPBYIO CTPOKY Y BEKTOPA y3JIOBBIX TOKOB.

Gl+G4+GG _Gl _GG —J4+J6
G,=| -G Gy +Gy +Gg ~Gz  |Jp=| o
_GG —G3 Gg+G5+G6 J5—J6

B pe3ynbprare nosry4um OKOHYATEIbHO CUCTEMY YPaBHEHUMU 110 METOY Y3JIOBBIX
IIOTCHIUAJIOB:

G1+G4+G6 _Gl _GG m —J4+J6
_Gl G1+G2 +G3 —G3 P2 | = 0
_GG —G3 Gg +G5 +G6 3 J5—J6

Jlns onpeniesienrs TOKOB B BETBsIX (IpUMeHeHus 3akoHa OMa) UCIONIb3yeM CIIeTyIoIne
MAaTPHUIIBI

[1 -1 0]
0 1 0
1 0 0 1 O —l. 401- : 0 1 -1|
A:—111000,U:(p2,A=l 0 of
0 0 -10 -1 1 @3 0 0 -1
-1 0 1]

'G; 0 0 0 0 O] [0 ]

0 G, 0 0 O0 O 0

0O 0 G3 0 O O 0

Gy = N

0O 0 0 G4 O O Ja

0 0 0 0 Gy O Jg

10 0 0 0 0 Gg| | J6 |

3amnuiieM, Kak OyZeT BBITTIAAECTh PACYeT TOKOB B BETBSIX CXEMbI C TOMOIIIBIO
c(OpMHPOBAHHBIX MATPHIL:

' G -G 0 0] [ Gi-o-G1-o
0 G, O 0 Gy - 0
l, =G, AU+, = CS %3 _(?3 . ((2 " JO = GZ¢Z_G3'¢3
4 4 401+ J4
0 o0 -5 |1 G -3+ Js
-G¢ 0  Gg | 1 J6] |—Ge-¢1+Ge 93+ 6]




Kak 1 B cnmydae ¢ maTpuuen y3J0BbIX MPOBOJMMOCTEN B CBOEHU MpPOrpaMMe Mbl MOXKEM
COCTaBUTh PACUIMPEHHYIO MaTpHUIly COEAMHEHHWH, BKIO4as Oa3uCHBIM y3en. A mocne amis
MOJTyYEHUs] OKOHYATENIbHOM MaTPHIIbl BEIUEPKHYTH CTPOKY, COOTBETCTBYIOLIYIO 0a3UCHOMY Y3IIY.

3. Bonpochl /151 KOJUIOKBHYMA

1. Kakum 00pazom BBOJAHUTCS pacyeTHasi MO/IEIb B MaIIUHY?

2. KakoB aJiropuT™ 103J1€MEHTHOTO (POPMHUPOBAHUS Y3JI0BbIX YPABHEHUI?

3. KakoBa pa3mMepHOCTb paciiupeHHOH! (TI0JIHOM) MaTPHUIIBI Y3JIOBBIX TPOBOJUMOCTEH?
KakoBa pa3MepHOCTb MaTpHULbI Y3J10BbIX IPOBOJUMOCTEN?

4. Kak cocraBusercs Mmarpuna coeauHeHnil? KakoBa ee pa3MEpHOCTh MAaTPHIIBI
COEeIMHEHUN?

5. UYewm pacuivpeHHble MaTPULIbI OTIIMYAKOTCS OT KOHEYHbIX?

6. Kak mpoBepsieTcst pacueT 3JIeKTpUYECKOH el METOIOM Y3JI0BBIX TOTEHIUAIOB?

4. lloaroroBka k padore

1. O3HaKOMBTECH C TEOPETHUECKON CITPABKOM, 03HAKOMBTECH C IIA0JIOHOM ITPOTPAMMBI B II.
1 pa3nena BbINOIHEHUS paOOTHI.

2. Jlns cxembl B Tabnuie 2 mpoHyMepyWTe y3ubel oT 1 mo m. MHaekcanus matpuil B
MATLAB nauunaercs ¢ 1. [IoaTomy He pekOMeH1yeTCsl B pacueTax ucmnoiab3oBarh y3en 0. [Tycts
nocneanuit yzen 6ynet 6azucHeiM. CoctaBbre T-crincok. Tok B ucrounnkax Toka pase 1 A. 3J1C
uctoyHukoB pasHa 1 B. ComporuBnenuss pesucrtopoB, kpome Rz u Rz, paBupl 1 Owm.
Comnpotusnenust Ry u R7 npuBeaeHs! B Tabaumax 3 u 4.

3. BemonHuTe mepBhIe 3 11ara COCTaBICHHSI MATPHIIBI Y3JIOBBIX IPOBOJAUMOCTEH U BEKTOPA
y3J10BbIX TOKOB. COCTaBbTE€ MaTPUILY COSAMHEHUIA.

Tabauua 2
Howmep Opuraner
(HOMep KOMITbIOTEpa) Cxema
R, Rs
of
1,4,7,...3n+1 w|| m|| @
B Ry Rs
Ry Rs
1o
2,5,8,...3n+2 R 7 R,
o+«
Ry R
R, Ry
Ry
3,6,9,...3n al HINGE
R Ea R
Tabmuna 3
Howmep rpymmbl 1,5/10,18 | 3,6,11,17 | 2,4,12,16 7,8,15 9,13, 14
Gz, Cm 1 1,3 1,6 19 2,2
Tabnuna 4
Howmep Opuramst 1,6,11,16, | 2,7,12, 17, 381318 | 4.9 14 19 5, 10, 15,
(HOMep KOMITBIOTEPa) 21 22 T T 20
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5. PaGouee 3a1anne
1. B Beruucnurensaoii cpeae MATLAB ucnonp3yiite 1adaoH pacuera dJeKTPUISCKUX
Herne ¢ MOMOIIBI0 MPUHIMUNA TO03JEMEHTHOro Bkiaaa. Ckomupyiite madinoH
nabopaTopHOi pabOTHl B OJOKHOT M coxpaHuTe B (aill «Ha3BaHue daia
JATUHUIICH».M B CBOIO Marnky, oTKpoiTe ero B mporpamme MATLAB. [la6mon:

%% 3anaiite T-criucok B popmare [1;2;3]
begin_nodes = | l;

end_nodes = | l;

Gv =| l;

%% ®opMupOBaHUE PACIIUPEHHBIX (TIOTHBIX) MATPUIIBI Y3JIOBBIX IPOBOJAUMOCTEH U BEKTOPA
00 3a1ar01IUX TOKOB

m=max(max(begin_nodes),max(end_nodes)); %gscero yzios

N=length(Gv); %gcero Betreit

)= mm o e o e e e

% BBeauTe pazmeprocTh Marpuil Gp u Jp

)= m o e e e e
Gp = zeros( : );

Jp = zeros( : );

for i=1: % CKOJIBKO pa3 JOJDKEeH 0TpadoTaTh MUK for?

k=begin_nodes(i);
I=end_nodes(i);

% BBeIUTE BhIpAXKEHUE IS [TOIIArOBOI0 pacyeTa MaTPHUIIbl y3JIOBBIX IPOBOAMMOCTEI],
% BeKTOpa 3aJal0IIKX TOKOB, MAaTPHUIIbl COEANHEHUH

end

%% Y nanenue CTpOKHU U cTONOIA TOCTIeIHEro y3ia (6a3ucHoro)

G=Gp;

G(m,)=[I;
G(,m)=[I;

J=Jp;

J(m,)=[I;

A=Ap;

A(m,)=[];

%% Permenne




Brmmonaure 3aJa4u, 3alIMCaHHBIC B TCKCTC mrabJIoHa.

2.

w
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Ha mnepsbix Tpex crpokax T-crnmcka HpoBephTE, YTO MACCUBBI 3aIOJIHAIOTCA B
COOTBETCTBUM C anroputMoM. Jlnst sroro mmbo wu3menute 1wmka — for
COOTBETCTBYIOLIMM 00pa3oM, 4TOObI IIPOrpaMMa He BBINOJIHAIA BCE LIMKIIBI Cpa3y,
6o no0aBbTe KOMaHIy Pause, KOTopas OCTAHOBUT BBHITIOJHEHHE MPOTPaAMMBI 10
TeX MOp, MOKa IO0Jb30BaTellb HE HaXMET KiaBuily ENnter misa npomoskeHus.
OnHOBpPEMEHHO MOXHO yOpaTh TOUKY C 3aIsITOM, YTOOBI MaTPHIIBI OTOOPAXKAIUCH B
KOMaHJHOM OKHE. 3allMIIUTE MaTPUILly Y3J0BBIX IPOBOAUMOCTEM, BEKTOP 3a1AI0IINX
TOKOB U MaTpHIly coequHeHnid Ha 1, 2 u 3 mare o6paboTku 31nemenToB T-crucka.
3anuIuuTe pe3ysbTaThl pacyera.
[TpoBepbTe NMpaBUIBHOCTL PacyeTa TOKA U HANPSKEHUS B TPEThEN BETBH, IOBTOPUB
pacuer B Simulink.
IIpoBeppTe NPABUIBHOCTH COCTABIEHHUS Y3JI0BBIX YPaBHEHUH, COCTaBUB HX
BPYYHYIO.
CoxpaHuTte nporpammy AJisi OCJIEAYIOLIEr0 UCIOIb30BaHUS.

6. BompochI k 3ammTe
[lepeuncnure npaBuia popmupoBanus T-criucka.
[Touemy B paclIMpEHHON MaTPUILIE Y3JIOBBIX IPOBOJAUMOCTEN yIAJISIFOTCS ITOCIIEHASA
cTpoka u cronben? Yto OyaeT, eciu ux He YAauTh?
Kak onpenenuts TOk B 1t000i BETBH, 3Hasl y3JI0BbIE TIOTCHLUAIbI?
Kak u3meHuTcs pacuer, eciii “3MEHUTh OYepeIHOCTh BeTBel B T-crincke?
Kak mcnonp3oBaTh M3y4EHHBIH ANTOPUTM JJIs BETBEW, COACpXKAILUX HMCTOYHUKU
SAC?
MoOXHO JIM  TEXHOJOTMIO  COCTaBJIEHUS  [-CIMCKa  HCIOJbB30BaThb Ul
MHOTOIIOTIOCHUKA (2 He BeTBH)? Ecnu fa, TO 4TO B alrOpuTME U3MEHUTCS?



