JlabopaTtopHasi pabora Ne4
Pemenne kaHOHMYECKOU 3a1a49M JIUHEHHOI0 MIPOrPpaMMHUPOBAHUS
MOAM(PUIIUPOBAHHBIM CUMILIEKC-METOA0M

1. Heab pa6orbl: 3aKkpenuTh TEOPETUUYECKHE CBEIECHUS O CHMIUICKC-METONE PEIICHHS
3a/1a4d JITMHEHHOT O IIPOrpaMMUPOBAHMS

2. Kparkue TeopeTnyeckue cBeAeHUs

2.1. Kanonnueckas (popMbl 32/1a4¥ JIMHEHHOT0 MPOrPaMMHUPOBAHMSI

Kanonnueckast ¢opma 3amaun nunelHoro-nporpammupoBanus (K3JIII) B BekTopHO-
MaTPUYHOU 3amUCH GOPMYITUPYETCS CASAYIOIMHUM 00pa3oMm:

X =argmin (ET -i);
xeD

x, 20, i=1...n
A-X=b,
(1)
X, b, a, ... a,
X=|...|,b= A=
‘xn bm aml tee amn
m<n

n — pa3sMEpPHOCTb BEKTOpa MNEPEMEHHBIX 3aJauyd (YMCIO TEPEMEHHBIX Xj), M — YHUCIO
YPaBHEHUH W/WJIM HEPABEHCTB OIPaHUYECHUH.

Takum o6pazom, K3JIII — 310 3amava onTuMu3anuu JUHEHHOUN IeneBod (DYHKIMH TpU
OTPAaHUYECHUSX, 3aJJaHHBIX JTUHEHHBIMU PABEHCTBAMU.

2.2, Cummiekc-meron pemrennst K3JITT

OcHOBHBIE TepMHHBI, Kcnoib3yemble npu pemieHnr K3JIII mpuBeneHbl B METOAMYECKHUX
yKa3aHMsIX K JJaboparopHoi paborte Ne3.

Hanomuum ocHoBHO#M pe3ynbraT Teopuu 3JIII — pemenuem 3JIII sBnsiercs omHO U3
0a3uCHBIX pemieHui, nmostomy g pemenus 3JII1 HeoOxomumo mepedpaTh Oa3UCHbBIE pPELICHUs
3aJaud 1O KakoMy-1u0O airoputMy, OJHUM U3 KOTOPBIX SIBISIETCS CUMIUIEKC-METO,
paspabotanusiii B 1947 rony J1.Jdanurom.

Cummiexc-meton pemenust 3JII1 mepebupaer Ga3ucHbIE pelieHUss TaKUM 00pa3oM, Y4TOOBI
KaX/10e TMocJenylolee pelieHrne yMeHbIIano 3HaueHue IeneBoi ¢ynkuuu. [Iporecc mepedopa
HAUMHAETCS C HEKOTOPOTo MOIMYCTUMOro 0Oa3ucHOro pemeHus. Ha kaxgoMm miare anropurMma B
TeKyIIeM 0a3MCHOM PEIICHUH 3aMEHSETCS OJTHA U3 KOOPMHAT.

B nacrosmieit paboTe ucnonb3yercss MOAUPUIIMPOBAHHBIA CUMILIEKC-METO/I, BHIYUCICHUS B
KOTOPOM MPOU3BOJATCA B TEPMUHAX BEKTOPHO-MATPUYHBIX OMEpaliii, a He ONepalrii CoO CTpOKaMu
M CTOJIOLIAMY CUMILIEKC-TaOJIHII.

Nnmoctpanus paboThl CUMILIEKC-METO/Ia B TPEXMEPHOM cllydae mpuBefeHa pucyHke 2.1.
KpacHoi#i nmuHueit Ha pucyHke 2.1 mokazaHa TpaeKTOpHs repedopa 0a3MCHBIX PEIICHH (BEpIIHH
MHOTOTPaHHHKA).

B cummiexc-metone K3JIII mpeacrapisiercst B mpeoOpa3oBaHHOM BHJIE.

Ucxonnsie ypasuenus: K3JIII:

2)

rae f — ueneBast QyHKIIHS.
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Pucynoxk 2.1 — Ilepexos oT 01HOTO 0a3UCHOTO PEIICHUS K IPYrOMY B CUMILIEKC-METOIE

Hcnonb3ys BeKTOp _X:(_J, CUCTEMY YpaBHEHMH (2) MOXHO NPEACTABUTH B CIEIYIOIIEM
X

(- LT LD
0-f +AX=Dh; 0 A )\x) (b 0 A b

Martpuiibl U BEKTOPBI, BXOIAIINE B ypaBHEHHE (3) — T.H. OJOYHBIC MATPHUIBI U BEKTOPBI,
KOTOPBIE CTPOSITCS CIETYIOIIUM 00pa3oM:

BHU/IE:

I —¢ ... —c, f 0
1 - _ 0 qg, .. q ’ { _| 5 ’ 9 _ b, @
0O A X b

0 aml amn 'xn bn

HauuM JJIs  HEKOTOpOr HCHOT! IIeHUs X,, MaTpuly K UIEHTOB
O06o3Ha €KOTOpOoro 0a3sUCHOro pemie X, a 03 €HTO
ypaBHeHuii orpanndennii B, a cooTBeTCTBYIOIMIA BEKTOP KOI(QPHUIMEHTOB 1eneBoit GpyHKIMM €, .
[puuem pazmepHocTH X, , B, € paBHbl mX1, mXm u 1Xm COOTBETCTBEHHO.

Jlnst 6a3ucHOro pemieHus X, , cucteMa (3) 3aluIIeTcs B BUE:

o 3 ®

VYpaBHeHue (5) He ABISICTCS HEAOOMPEACICHHBIM, TTO3TOMY OHO MOXET OBITh pa3perieHo
OTHOCHUTEJIBHO TEKYIEro 0a3uCHOTO PeIIeHUs:

DLI0 DETRE

2.2.1. Cumiuiekc-TadJanubl

[Ipouecc mepebopa Oa3UCHBIX pELUIEHUI B CHUMIUIEKC-METOJE peallu3yeTcsl MyTeM
npeoOpa3oBaHus T.H. CHMIUICKC-TA0JIHII.

JIOMHOXKMB JICBYI0O M TIPaByIH YacTh ypaBHEHHUs (3) Ha MaTpHIly TEKyIIero 0Oa3uCHOTO
peuieHus1, NOJIy4rM CIIEyIoLIee MaTPUUYHOE YpaBHEHHE:

" http://ru.wikipedia.org/wiki/@aiir: Simplex-method-3-dimensions.png



¢/B')(0
B' /(b
1 ¢/B'A-¢")(f) (¢/B™D
0 B'A X B™'b

Cumriuiekc-tabnuneii HaspIBaeTcsd TaOIWYHAs 3aIlich
3al0JHAETCS CUMIUIEKC-Ta0IMIa COOTBETCTBUHU ¢ Tadauiei 2.1.

Taoauna 2.1. Cumiuiekc-radiania

(7)

Marpu4yHoro ypasHeHus (7),

basuc X

Pemenne

¢/B'A-¢’ ¢/B™'b

B'A B'b

IMpumep 1.

PaccMmoTpuM nocTpoeHne cuMInIeKc-Tabauib! st HuxenpuseneHHon K3JII1.

Uenesas dynxums: f(X) = x, +4x, +7x, +5x,

o |2x, +x,+2x;, +4x, =10,
Cucrema orpaHUYeHMI:

3x,—x,—2x,+6x, =5;
Pewienue
b 1
. _ x| _ |4 2 1 2 4 _
B manHo#1 3amaue X = , C= , A= , b=
X, 7 3 -1 -2 6
X, 5

[TocTpoum cummiekc-Tadnuiy aast 6asuca x,,x, .

Y

2 4
Jlns nanHOTO Oa3nca B =( 5 6}’ [

Borancnstem ¢, B'A-¢’ u BA:

!
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BrruncisgeM Texyee 6a3ucHOE PEIeHHE:
_ 43 _
bl B Lo 22 B b

\SI VST )

(IOJ
,n=4, m=2.
5




3amoiHsIeM CUMITIEKC-Ta0IHITy:

Bbazuc X, X, X, X, Pemrenne
3 _1 0 0 43
f b2 b2 %
0 2

X, 0 JA 1
X, JA 0 0 1 3,

B cummnnekc-tabmume B cronbue "basuc" mumyrcs meneBas GyHKmus f U Oa3uCHBIC
nepeMeHHbIe. B mepBy0 CTpOKy TabIUIbI EPENUCHIBAIOTCS COOTBETCTBYIOIINE CTOJIOIBI MATPHUIIBI

¢,B'A-C', B cTpoku 2-3 MNEpENUCHIBAIOTCS COOTBETCTBYIOIME TPOKM Marpuisl B'A. B

cron6en "Pemenne" nepenucriBaeTcs 3HaueHue Beipakennii ¢, B™'b u B™'b coorseTcTBEHHO.
[lepByto CTPOKY CHUMITIIEKC-TaOIUIIBI OyieM Jlanee Ha3bIBaTh f-CTPOKOMA.

2.2.2. YceaoBue oNTUMATBHOCTH 023MCHOTO peLIeHUs

Ha kaxmom mrare cumImiekc-MeToia MPOU3BOIUTCS HM3MEHEHHWE TEKYIIero O0a3nCHOTO
BEKTOpA, KaKas-ToO TepeMeHHast UCKITI0YaeTcs u3 0a3uca, Kakas-To J0OaBIsSeTCs.

Kpurepuem myis BKIIOYEHHUST TIEPEMEHHOW B 0a3uC SBISETCS BO3MOXKHOE YJIydIlIEHHE
yCHOBI/IH OIITUMAJIBHOCTH — HpI/IGHI/DKeHI/IG K OHTI/IMa.HBHOMy pemeHmo.

Ecnm cooTBeTcTBYIOIIEE TIEPEMEHHOW 3HAYCHHE, CTOSIIEE B f-CTPOKE CHMILICKC-TAOIHUIIBI,
CTPOTO TOJIOKUTENIBHO, TO BKJIIOUEHHE MIEPEMEHHON B 0a31C MOXKET YIy4IIUTh 3HAaUEHUE KPUTEPHUS
ONTUMATBHOCTH. TaKuX MEPEMEHHBIX Ha KaXKOM IIIare ajiropuTMa MOXKET HECKOJIbKO. [l BrIOOpa
KOHKPETHOW MEepEMEHHOW HCIONB3YeTCs CIEAYIOIee MPABUIIO: 68 0A3UC 8800UMCS NepeMeHHAs,
KOMOPOU COOMBEMCmeyem HAUbOIbUUL NOJONCUMENbHBII KOdpduyuenm 6 f-cmpoke cumniexc-

mabauysl. B cummnexc-tabnuue npumepa 1 Takoi nepeMeHHOI SBIsIeTCs X, .

Ha ocHOBaHMM BBIIIECKa3aHHOTO MOXHO C(HOPMYIHpPOBATh CIEAYIOUIEe YCIOBUE
ONTUMAJIBHOCTHU PELICHUS: eCclu Ha meKywem uiaze aneopumma Oas 6cex HeOAa3ucHblX nepemeHHblX
3HAYEHUA f-CMPOKU CMPO20 OMPUYAMETIbHBL, MO MeKyujee peuleHue A6JAemcs OnmuMAalbHbIM.

2.2.3. Kpurepuii J0IyCTUMOCTH HOBOTO pelIeHusl
Ha ocHoBanuu ypaBHeHus (7) MOXKHO 3alKcCaTh:

1 ¢B'A-¢")(f) (¢/B7Db
0 B'A X B™'b
B'A-x=Bb (8)

Jlist i-i1 Ga3uCcHOM MepeMeHHOM, TpeoOpa3oBaB BeIpakeHHE (8), MOYKHO TIOJTYYHTh:
= -l —13
(%,),+| 2.B7'P, | -x;=(B™D) , ©9)
j=1 i

rae P, —j-it cron6Gen marpuiis A.
B Beipaxenn (9) 3amuck (@), 03HadaerT i-s CTPoKa BEKTOpa a.

[TycTh Ha OCHOBaHMM KPUTEPHs ONTHMAIBHOCTH 1.2.2.2 mepeMeHHass X, HOJKHA OBITh
BKJIIOUEHa B 0asuc, TOr/a B HOBOM 0Oa3uce ee 3HaueHHe OyneT OTIMYHBIM OT HYJIA, a 3HaueHus
OCTAJIbHBIX HEOA3MCHBIX IEPEeMEHHBIX OynyT paBHbl Hymto. Torga BeipaxkeHue (9) MOMKHO
nepenucaTth B BUE:

i

(X, )i + (B_lf’k )i X, = (B_lﬁ)



(x,),=(B"D) —(BF) -x, (10)

B npaBoii yactu Bepaxkenus (10) (B’lb)‘ >(), Torma eciu (B’lPk)' >0, TO yBelMYeHue
1 1
IIEPEMEHHON X, TIPHMBEET K yMEHBIIEHHUIO i-if mepemennoi 6asuca (X, ) . Ecin nepemennas (X,)

i i

uckmodaercs u3 6asuca, To (X,) =0, Torna

i

(B™D) -(B'P,) -x, =0

B'b
((B‘II_’ ))i (o

i

X, =

Yem Oonblie 3HA4YEHUE X, , TeM OJIMKE PELIEHHE K ONTUMAIbHOMY, MOITOMY CpeIu
NEepEeMEeHHbIX Oa3uca cieayeT HCKJIYaTh Ty, KOTopas B HauOOJbLIEH CTENEHW OrpaHUYHBAET

(B7D)
YBEIMYCHHE MEPEMCHHOH X, , T.C. Ty, A KOTOPOW 3HAYCHHC OTHOLICHHS ————- SBISICTCS
(B7R)
MHUHUMAJIbHBIM:
[ (B7b) =
k =argmin| ~——- |, (B"'P,) >0 (12)
i (B_IP ) i
kJi

2.2.4. BoryucauTe1bHasA NPoLeAypa CHMILIEKC-MeT01a
ANTOpUTM CUMILIEKC METO/Ia COCTOUT U3 CIETYIOIUX [IaroB:
0) Ompenensiercss HadaldbHOE MOIMYCTHMOE OA3UCHOE PELIEHHE X, U COOTBETCTBYIOLIMX

marpuisl B u Bekropa ¢,

1) Pacuer matpunsl B™'

2) Beruncnenne ¢, B'A—¢' u B"'A u 3anonHenue cuMIieKc-TabuIbI

3) IIpoBepka TEKYyIIEro peuieHus: MO0 KPUTEPHUI0 onTUMabHOCTH (11.2.2.2). Ecnu pemienue
SIBJISIETCSI ONITUMATbHBIM, TO BBIYHCIICHUS 3aKAHUYNBAIOTCS.

4) OrmnpeneneHne BBOAMMOW B 0a3uc IEPEMEHHOM X, — IIEPEMEHHOH, KOTOpOH
COOTBETCTBYET HAMOOIBIIHI TOJOKUTEIbHBIN KO PHUITMEHT B f-CTPOKE CUMITIIEKC-Ta0THITBI.

Jlist TaHHOM TIepeMeHHOM ompejienseTcst BeKTop P, — BeKTOp-cTon6er Kod(QHUIHEHTOB IIpK
NepeMeHHOil B cucteme orpannueHuil (k-it cronben MmaTpuist A ).

5) Bouncienue Bektopa R =B'P,

Ecu Bce 27eMeHTHI BeKTOpa R OTpHIATEeNbHBI MM PAaBHBI HYMIO, TO 3a7ada HE MMeEET
KOHEYHOTO PEIICHUS, BHIYUCICHUS 3aKAaHUNBAIOTCS.

6) Berancnenne Bektopa q =B ™'b. JIng Bcex CTPOro IONOKHUTEIBHBIX 3JI€MEHTOB BEKTOPA

R Bomumcnsercs ornomenue (11).
ba3ucHas nepeMeHHas x,, KOTOPOH COOTBETCTBYET HAUMEHbILECE 3HAYECHHE OTHOIICHUS

(11), ncxiroyaercs u3 Oasuca.
7) @opmupyeTcsi HOBBIA 0a3uC IMyTeM 3aMeHbl B HEM CTOJIOIA COOTBETCTBYIOILEIO

IIEpEMEHHOHN X, Ha CTOJOEL, COOTBETCTBYIOLIMI NEPEMEHHOHN X,
8) Ilepexon k mary 1 anroputma.



2.2.5. Onpenenenne HA4aJIbHOI0 JOMYCTHMOI0 6A3MCHOIO pellIeHUs!

Jlist paboThI anropuTMa CUMILIEKC-MeToAa Ha 0-M 1mare Heo0X0AUMO BBIOpATh JOMYCTUMOE
0azucHoe pemieHre. BeiOop momyctumMoro 06a3ucHOro peuieHus MpPEeACTaBisieT COO0H OTAETbHYIO
3ajauy.

B mnacrosmeit pabore mpemiaraeTcsi HCIOIb30BaTh CIEAYIOIIMN IOAXOJ: B KadyecTBE
CBOOOJHBIX TEPEMEHHBIX IpPHU ONPEAENCHUHM HA4ajabHOIO JOMYCTUMOIO pelleHHs B 3ajadax,
nony4yaembix npuBeaenuem C3JIIT k K3JIII, cienyer BbIOMpaTh MOMOIHUTENIBHBIE IEPEMEHHBIE, C
IIOMOIIBIO KOTOPBIX HEPABEHCTBA CBOJATCS K PAaBEHCTBAM.

2.2.6. IlTpumep pemenust K3JIII moaudpuunpoBaHHBIM CHMILJIEKC-METOI0M
Pemmmm npumep aGopatroproit paboTsl Ne3 CHMITIIEKC-METOJOM.
Ilocmanosxa 3a0auu

X =argmin(x +x,);
xeD
X +x,+x,=2,
D:{2x, +4x,+x, =1,
x,20,x,20,x;,20,x, 20;
Pewienue

13 BUaa OFpaHI/I‘-IeHI/Iﬁ OYCBUAHO, 9YTO C IIOMOIIBIO NEPEMCHHBIX X, U X, OIpPaHUYCHUA-

HEepaBeHCTBAa OBLIM NpPUBEICHbI K paBeHCcTBaM. [loaToMy BeIOMpaeM UX B KadecTBE CBOOOIHBIX
IIEPEMEHHBIX.

Huxe npusenen noxkyment MathCAD, B xotopoMm pemieHa npuseneHHas Bbime K3JIIT
CHUMILJIEKC-METOIOM.

HcxoOHbie OaHHbIe

T 1110 2
GCo=(1 10 0) A= b=
2401 1

ORIGIN =1
N
War 0

Bbibnpaem B kadyecTBe Ha3ncHbIX NnepeMeHHbIX X1 1 x2

Basnc x1x2

B = augment(A<]> ,A<2>) cb = stack(Cl ,Cz) B = [1 lj

2 4
-1 2 -05
War 1 Bl =B Bl =
-1 05
War 2
fi=cb -BI-A=Cl f=( 01 0)
— RI. 10 2 -05
XX =BIl-A XX =
01 -1 05
Cumnnekc-mabnuua
00 1 0 2
( T
augment stack(f,XX),stack(cb -Bl-b,Bl-b)): 10 2 -05 35
01 -1 05 -15
War 3 Tekyllee peweHue HeonTMMarnsHo
LWar 4

B f-ctpoke cumnnekc-tabnuubl HanbONbLUNIA NONOXNTENbHBIA KOI(ULUMEHT COOTBETCTBYET X3



£:= b BI.A—CT f=(-050 0 025)

XX = Bl A 050 1 -0.25
0510 025

Cumnnekc-mabnuua
-0.5 0 0 025 0.25

augment(stack(f,XX),stack(ch-Bl-b,Bl-b)) =105 01 -025 1.75 Tekylee peleHne HeonTMMarnsHO
05 1 0 025 025

B f-cTpoke cumnnekc-Tabnuubl HanboNbLUWIN NONOXKUTENBHbLIN KOIMMUUNEHT COOTBETCTBYET X4

Pk := A<4>
-0.25
R := B1-Pk R =
. 025 BekTOp R cogeput 1 NonoXnTenbHbIE 3NeMeHThl
4q,.=Bl-b e L.75
0.25

Tekywmn 6asmc x3x2, cnegopaTtesnibHO UCKNOYaeM 13 Basuca nepeMeHHyo X2, BMecTo Hee B basnc
BBOAWMM NMEpPeMeEHHYI0 x4

Bazunc x3x4

B := .';iugment(A<3J> ,A<4>) cb = stack(C3 ,C4)

-1 1 0
01

Pk := A<3>

War 5

2
N]v{v\;z B1:-Pk R = [ J BEKTOP R COOEPXUT U NONOXNTENbHbIE 3NEMEHTDI
-1

War 6

35
q:=Blb q=
-1.5

War7

[aHHbIin gar MoxHo 6bIno 6bl ONYCTUTb, T.K. BEKTOP R COOEpXUT TONBKO OAUH MNOMOXUTENBbHLIN
3MNeMeHT, cnefoBaTenbHO MMEHHO COOTBETCTBYHOLLYHO eMy NepeMEHHY HE0BX0AMMO UCKITIOUNTL U3
6a3uca

i=1.2

qi 1.75
Koj = 2 Ko =

Rj 1.5

Tekywmin 6asunc x1x2, cnegoBartenbHO UCKoYaeM M3 Basuca nepemeHHyo x1, BMecTo Hee B 6asuc
BBOAWM NEepeMeHHYHo X3
Ba3nc x3x2

B:= augment(A<3> ,A<2>) cb = stack(C3 ,Cz)

JanbHenwmue BblumcneHns Byaem BeinonHATe 6e3 HymMmepauun waros

1 1 —0.25
Bl == B Bl =
0 025



fi=cb BLA-C' f=(=1 -1 0 0)

Cumnnekc-mabnuya

-1 -1 0 00
Si= augment(stack(f,XX),stack(ch-Bl-b,Bl-b)) =1 1 102 Tekyllee pelleHne onTUMansHo
2 4 011

OnTumanbHoe 3Ha4YeHue LeneBon yHKUMKU Sy 5 = 0
;

OnTumanbHble 3Ha4YeHNs 6a3UCHBIX NEPEMEHHbIX: S2,5=2 x3

S3,5=1 x4
T.0. oNTMMarnbHOE peLleHne

(00 82,5 83,5)=(0021)
NpoBepum BCcTpoeHHbIMU cpeacTBamu MathCAD

L(x) = CT-x x=(0 00 O)T
Given

Ax=D
x>0

OnTuMansHoe pelleHue Xo := Minimize(f,x) =

S B B

. T
OnTumansHoe 3HaveHne ueneeoi yHKuMUC -Xo = 0

3. 3aganus Ha padoTy

3.1. Co3nmaTh TEKCTOBBIN OJIOK, COAepKalluii Ha3BaHuWe paboThl, HOMep BapuanTa, PUO
CTyZIeHTa, 0T(OpMaTHPOBATh TEKCT B COOTBETCTBHHU C 00Pa31IoM, PHBEJCHHOM Ha pucyHke 3.1.

Jlabopamopuasa paboma Ne3.
Penienre kaHOHMYECKOU 3a4a4U JTUHEHHOTO MPOrPaMMUPOBAHUS CUMILIEKC-METOJIOM
Brimonuut: cryaeHt rp. 111111 MBanos U.N.
Hara: 01.03.2009 r.

Pucynox 3.1. — O6pazen ¢popMaTupoBaHus TEKCTA

3.2. IlpuBectu k kaHoHHUeckou popme 3JIIT:
X =argmin f (X); f(X)=x,—x,
xeD
ox +a,x, <1,
Bx + f,x, <3,
D . 171 272
VX tx, <5
x,20,x, 20;

[Mapametpsl ¢, @,, B, B,, 7,, ¥, ONpenestoTcs no popmynam:



=N, a,=7-N, B=N-8, B,=14—N, ,=N-15 rae N — HOMep CTyJeHTa IO
KypHaIy.

3.3. Pemute K3JIIT cuMmiiekc-MeTOIOM

3.4. Pemnts K3JII1 Bctpoenusimu cpenctBamu MathCAD (pynkius Minimize)

Kaxxnoe 3amanue JODKHO HAYMHATHCS C TEKCTOBOTO OJIOKAa, B KOTOPOM YKa3aH HOMEpP H
(bopMyITMpPOBKA 3a/IaHHUS.

4. KoHTpoO/IbHBIE BONPOCHI

1. Kak ¢hopmynupyercst Kpurepuii ontumManbHocTH pereHust K3JII1?

2. Kax 3anomnasercst cuMInuiekc-radimmna?

3. B ueM 3akiIrodaeTcs CMBICI CUMILIEKC-MeToqa?

4. KakuM 00pa3oM ompenensieTcss Kakas nMepeMeHHas JoJDKHA ObITh MCKIIOUeHa u3 0asmca
Ha TEKyIIEeM miare?

5. Kakum obOpazom ompenensieTcss Kakas nmepeMeHHasi JOoJDKHA ObITh BKJIIOYEHA B 0a3ucC Ha
TeKylIeM mare?

5. Pekomenayemas quteparypa
5.1. Taxa, Xamau A. BBeneHue B uccieoBaHue onepamnuu, 7-e uznanue.: Ilep ¢ anrn. — M.:
W3narensckuii jom "Bunbsmc”, 2005. — 912 c.: ui.



