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HECKOJILKO KOHTYPHEIX TOKO!
KONTYDHLLX ToKOR,
Tlposepka pacueTa TOKOB BMIONHIETCH MO GANANCY MOIHOCTEH.

AeficTBHTENLNMI TOK paBen anreGpauieckoil cymme
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Jagaua No 2
Pactier passeTBAN O LEMH CHIYCONATLIOTO TOKD

Lens, wioGpaxenias wa pic. 2, HOACHONENA K HCTOUINKY CHIYCOWTALHOTO
nanpsxenna u=U, sin ot

Tpesyeres

1. OnpeieanTs, KOMILIEKCHLM METOA0M ACHCTRYIONHE SHAUEIHA TOKOB BCEX

2. Mo noyuemiM KOMIICKCHMM JMaNCHHAM ToKoR BeTRCi samncarh
BHPACIIA UL HX MIHOBEINLX SHaveHIi

ER S —
Pr—

4. Cocrasuri Ganauc axTHBHLX W PEAKTHBHMX NOWNOCTEH W OUENHTH
norpemmocTs, pactera.

5. TI0CTpOMTE BEKTOPIYIO AT PaNMY TOKOB i HANpAeNH

uavense  manpumciun  ucrowmmka U, NGpaMETpM  PeRCTOPOS,
WyKTHBHOCTeIH 1 eMKOCTEl At B TAGH2.

Uactora muTatomero nanpaxenis = 50 I

IO M peAKTHBNYIO MOWIOCTH HCTOMHMKE
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Meroauueckie ykazaumus

B KOMIICKCHOM METOle PACHETa IEKTPUUECKNX HEHeli CHIYCOAAILIOTO
7oxa menwunis IJIC, wanpsxennii, TOKOS, conpoTHIEHii, NPOBOIMMOCTER 1
MouHocTell mpeAcTaBINOT KoMmIeKCHMN i, TIpn STOM KoMmieKcHe
SHANEHHS NAPANETPOB, HIMEISIOLIXCS O FAPMOHHYECKOMY 3aKONY, 0GO3HAaIOT
CooTBeTCTRYIOMIMMH HpOMHCHLMI GyKBa, Hax KoTopui cravat Touky: £,U, 1
Jlas oosmatenis MOTY/Iell STIX BeANIHI NPHMENFIOT Te e GYKBM, HO Ge3 Toex

wax i E,U, 1

Kowmiiexe noanoro conporusenis o6oswauaiot nponncnoii Gykoii Z. a

Kowmsexe mommoit mposomusoct ~ Gysnoi Y. Moxymn omax  memwun
oBosmasaior cooraercTayiomm crposn Gyknawn Z u Y. Kownrexciie
ameaa sancuBaIoTEs B OO 13 CreAIOWUEX PN

A=a+ jb - anreGpamncexas popua;

A=A-(cosa+ jsina) - rpnronoverpucexas dopwa

A=A-e’™ - noxasarensmas dopma,
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me A=\ +b - woaym xownnexcroro wmena;
a=arcig(bla) - aprywent xownexeroro wmena;

1 ~ MmuMas eI,

ECAM HATDSAEIHE  TOK ABISIOTCH CHIYCOMAQTLIMIMI (yHKUMANH BpENCH

U sin(at +v,)
i1, sin(r+y,),
70 T BEANIL B KOMIAGKSHON (hopNE JaMMIYTCS Tax

U=U-e'  w =l

v

me v=Y2u
" e

KowiieKe  HOTIOO  CONPOTHBICHNS YNACTKA UM, COCTOSUEr0 3
nocuenosatenno scmouemx r,L u C

~ AeficTBYIOIHE SATEHHS HATDKEHIS H TOKa

1

—)=r4jx=zd?,

oC

N~ soaym kownsexcnoro conpocius,
retg(x/ ) ~ aprywent kommaeKcHOr0 CoNpOTHRACHIA

Z=r+jol-j——=r+j-(oL

e

T S —
METOTOM TPMEITIOTCR ACE METOT, WINECTIE 1 TEOPI SACKTPIECKIX HETEH
T S
S S S —
dopuy.
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Tpumep. /lna dnextpuueckoii uenu (puc. 3) naiiTu aeficTeyomMe 3HAYCHHS
TOKOB i HampSKeNMil Ha BCEX YUACTKAX eI, AKTHBNIE, PEAKTHBUNE W HOTHME
MOULHOCTH BCeli NN 1 OTACTLIMX YHICTKOB ¢ MPOBEPKOF GaiaNca MOUHOCTEN;
HIOCTPONTL, BEKTOPHYIO HATPAMMY TOKOB H HANpAAKEN il
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Aano:  U=380 B, Om, X, =12 0M, X =4Ou,
£=100M X, =8 0w, X, =6 Ou

Pewienue: amucinacy xomAcKew conpoTmAGHii neTaci

Zy=n+ Xy X =6+ 8 =107 On,
2867 Om,

z " ou

Hali 63 KOMIIACKE MOAHOFO CONPOTHRACHA NAPALICALHOO YIACTKG HerH
1287 768"

0+ j

Za LoBe 53¢ ~354- j6.65
10+ /8- 6 10,2¢""
2-2,+25=96-¢" O

Tpunsn U = U, naiizen 10Kt o nanpsimeitig 0TA€sIbX yIacTROD

Uiso6e A,
z
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2336 A,
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Kowniee noauoit MoutioeTn netounmxa UL =P+jQ,

e 1=39.6-¢" A - xomaexcno-conpénuii Tok.

Omyma  P=14905 Br: 0=2068 nap.

AUIIONINHO WAXOAAT KOMIACKCH MOTMMX MOWMHOCTEl yuacTROM emn
51,8 1 S, IPU FTOM AOTKHO BLNOTHATECH PABEHCTEO
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Jlas nOCTpOHHS TOMOrPAGHUECKOH AHAPAMMEL BHAHCIHN HATDTAEHHA 1A
Beex daenenTax e

39667 6=2376-¢
Uey = (<X 0) =396 4.0 <1584 B;

Xy =396 12" — 475207 B;

X =233 8o Z186.4-6
23367 10-233¢ " B

LX) =498/ 67" 2988 " B
aranunes MacmTaGoN, OTIONIN Ha KOMIIEKCHOW MIOCKOCTH BEKTOpH

roxon .1, n I (puc. 4). Cyssea nexropon Toxon 1 1, panna nextopy Toxa /,
pien noTenua Toukn | paniin wymo ¢, =0 noMeCTIM 9T TouKY B
Y10 KOO MIAT. 34TON OMPEACIIM KOMTLICKEIMC NOTEHIATH OCTATLHMX TONCK,
O5XOLA CxeMy HANCTPESY TOTORITEALHONY HATPABIEHIIO TOKOD.
Kowntexcnsii norenua ok 2 panen ¢; =@, + 1, = I, ;. Toctpoun wa
0Nk 1 BEKTOP HANPAEINS 13 PEMCTOPE 7] (COBNAAAET 0 HANPABACHIO € TOKOM
I, noayuni na znarpassie zouy 2

Kownnexcisi noremunan Toukn 3 = s +y-(-Xcr). Toctpon s Towe

2 nexrop -(~jX ;) Ekoctuoro nanpsaenns (1o dane oreraét o Toka I, ua 90°),
noxy na awarpavye oKy 3 .

Kowntexcusi notenuuan ot 4y = s+, - X, Mocrpoun s zousn 3
Bextop mnayktumioro anpawenua - Xy, (10 gase onepewacr o I, wa 90°),
oy ouky 4

AUAIOFINNO OMPEAGIAE KOMILACKCHIE HOTENINaTM TOUEK S 1t 6.

Bexrop, cocammmouuii Touky | ¢ Toukoit 6 u uanpanrennsii w3 Toukn |k
rouke 6, wobpaact nanpswenne U na sawnseax. uemn. Bekrop, nponenéumsii s
HAY2 KOOPAWNAT B KAKYIO - TGO TOUKY ANATPANMLL, MIOBPAKICT KoMACKCHLE
oTemmHA cooTBETCTBYIOmEH TOUKH HEMH.
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3anaua
Pacuer tpexa:

K 1pexdasuony HCTOWNMKY NOAKIIOUEN HecHNMETpHuNF Tpexasii
npuesK (pHC. S). 3HatenHs TNCHHOTO HATPIKEII, CONPOTHBAENNE PESHCTOPOB
" PEAKTHBHLLX YIENSNTOB leni npUBSEH B TaGA. 3
Tpesyeres

1. Onpeneauts, dasuste n meiiubie ToKH /1% SALAMON CXeNHM COPTNENNS, 3
TaKKe TOK B HEHITPAILHOM HPOBOE UK CXEMH (GBESID

2. OnpeneanTs, aKTHBIYIO, PEAKTHBHYIO 1 HONYIO MONOCTH, HOTpEGAREMSE
[T T ——

3.Tloctpoum, 5 MacuiTaGe mexropuyio AWarpawwy manpssemii w Ha weil
HOKA3ATH BEKTOPH TOKOB,
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Metoauueckue yxasan

Tpexiusmie  cucTeM  cunyeomiaMIOr Toka  AmaoTcH  namGonce
pacHpOCTPA I cHCTeNANN deKTPOCHAGKEmNA. Teopun Tpexiasmix uencit
GasnpycTen 13 TEOPII OANOBANAX UM CHIYCOUARILIOTD TOKS, OIAKO, CAEAYET
UNCTL B By, AITO COOTHOWICHIA MEXAY HANDTAEHNANI I TOKMH B NpHENIIKE
SABICAT OT CXEM COAMNENIA €r (.

TIpi Cosauienn npueNIIXA s6e300il € NeRMPATBNIN (1)1€aHN) NPOGOION
« newy nomsomrre game Uy, Uy, Ue n amneine Uy, Uge, Ugy
wanpaxenna (pic. 6).

Ecan conpomunacitia ameliiax i NEiTPAILIONO POROION MPEIEGPAILO
wan, o asmse nanpaens npnesnka U, Uy, U, pamn coornercrayiomnst

aman nanpmenay werowmnca Uy, Uy, Up n » xomnaexcioii dopye

o= Uy, Uy Uy =Upe ™ 0, Ve,
rae U, -~ aciiernyiomee wmaseine gaiioro mampwscum nerowmka, Koropoe

U, /3

MOKHO ONpeETHTL 1o SaTaNHOMY MHNeiiNOMY HanpKenio Uy
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asuse Toxu s npuemnuxe I, [, I, onpenensores no sakony Ona

Zy Z,

e Z,=2,6", Z,=2,¢", Z =z.¢/" - xomnnexcuue conporusenns a3
Pram—
JHEIiNE TOKH TP COSTNIEIIIN TPHEMIIKOB I5¢3101i Pasitss asusiy ToKan

L=l dy=l I
Tok B uGHTPATLNOM MPOROIC OMPEACIACTER B COTHOTCTANN ¢ mEpmMM
saxonow Kupsroda u panei cywe aiex Toxon
y=I,+1,+1,
Moaowuensiue nanpasaena neex faswiax n i wanpscnuii 1
TOKOR PH COCAUICHIN NHEIIKOR 30E3101i € HEIITPATLILIN MPOROAON NOKYIANL
1a puc. 6.
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Ha puc. 7 noxasana cxeMa COSAHHEHAN (a3 NPHEIMHHKR MPEY2ORLNNXOM.
Tpn Taxon coexumern conpormmenne kaxtoit dasut npuesnka Z,p, Zoe
W Z,, noacioueno na cooTHeTCTRYIOMEE ANNETHOE HANEKENNE HETONINKD,
HOITONY TN Ke NANPAKCIA ABIAOTER U BRI NATPAKCHIAMI TPHENIIKD,

Us=U 4. Upe =Upe. Uiy =Ucy
Kownexce smavenns mmneiinsx  nmanpweniii  paccumanaoes o
~Kownexcam danix nanpsemi
Upy=U, U, =Ue™ U, =

s
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Town s hasax eIk pacCHHTHBAI0TES 10 aK0Ny OMa
[N

Za 2z, "
saxony Kupxroda s ysion ., b, ¢, .e.

JAMACANLX 10 nEpBOMY

1,-1

e=lu 1,

e ’IMA' 1

Toxowimensiste uanpancis annelinex u Gavu nanpracui n Toxon,

COOTIETETAYIOUIE COCANNEIII0 HpHMINIKOR TEYTOALINKONM, HOKIML 1 ic. 5.
AKTUBISA MOWNOETL Tpex(AINOTO MpICNINKA pALNA CYMNE KTHBNLX

sounocreii gus, re. Py =P, +P,+F. (pn cocmmemmn smesiof)

Py =Py, + Py, +P, (apn cocxmennn tpeyronmson)
PeakTumian  MOWNOGT.  TpexaUOTO  NpHEMINKS  OmpeACHETCA Kk

aarebpamieckas cysa peaxrimnix vowtocreii ¢as - O, =0, +0, +0, (apn
cocumennn  ssespot)  wm O =0, + 0, +0,,  (pn  cosunenin

TpeyromLKOM). CASAYET MMETh BBMAY, ST0 NP CYMMMPOBAMHH peaKTHBIAA
MOUHOCTE, MHAYKTHBHLIX SENHTO GEPETCH CO SHAKOM MAIOC, 4 eMKOCTHMX — CO
AHAKOM MHITYC.
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AKTHBHAS 1t PEaKTHBHAA MOWHOCTH B Kax 10/ (ate Tpexdasioro npuenmuxa
OnpesensIoTes 10 Ten e (OpMYIN, TO W HpH pacueTe oAHOBaMX Here: GO
uepes KBatpaTi MoAYieH (AIHLIX TOKOB, YMHOKEMHLX WA COOTBETCTRyIOWME

conporusnenns gas — (P, =1,*ry w Oy =1,7x,), 60 5 xounsexcioit dopye -

(B, =Re(UyI,) w O, =Im(U, I, ))
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pexdasnoro npuenika » xowmiexcuoii gopue S, = P,, + 0, . Moy >roii

wouoctn pasen — Sy, =[P3 + 02

HOTHOH MOWINOCTH HECHMMETPHYHOTO TPEX(ATHOT0 MPHEMHHKY HEAOMYCTHMO

Caenyer nowuuTe, wro npn onpeneaet

cyMMIpOBaTE MoAYN oMLY NoMOCTEl OTACAIX 3, T, S, % S, + S, + S,
W S, %S, +5, +5,. Moctpocume nextopuoii warpausi  nampaennii
TPEXBAUOI LN NI COCTINEHIN TPHENINKOR 38e3101i ¢ HEiTPAILILN HPOROAON
HoKa3aMO0 3 pic. 8.0CH KOOPAWIIAT KOMIACKCHON I0CKOGTI! NANPARAIOT 13 TOWKH
0: oci mozOKUTENLILIX AckieTaTe AL wncen (oGoumateio +1) - nepriazbi0
BAEDY, 3 Ch MOOKITEALIAX MIIMAX SHLCE1 — FOPHSONTATENO BAERD (0503
Y PR —

U,. Uy w U, w3 nauana xoopiumar oTkIiuBaioT uX BEKTOP: BeKTOp
nanpsenns U, Gyser comnatars ¢ ocwio + 1, T.. aprysent (yron) xowmiexca
wanpxens gass A pasen nyamo; nexrop nanpsemns U, Gyser orcrasars or
nexropa U, ua 120’ (oTxiaasnaeres no nanpanaeiiio wacosofi CTpeikin), a nektop

U, - onepemars ero na 120" (orknazusacres no nanpani

o mporis wacosoii
crpenx). Bexropu auneiinax wanprxennii Uy, Upe U, panae pasnocrn
CooTRTETBYIOWIY Gamnuex MARpAXGHAL, NORYSMOT NOCPEACTBON  cocmEIS
xomon sexropon gamx wanprwenuii Uy, Uy w U,. Tosoxreanoe
HANARICIIHE BEKTOPOR ASHLIX  AHEHHLIX HANPAKCIIi HOKAYANO Ha pic. 8
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Bapuant nexTopuoil amarpavim, wioGpakeoil na puc. 8, coorserctayer
cayuaio, koraa Z,, mweer axtunno-miystumsii xapaxtep (1, oreraet or U, ma
yron ¢,). Z, - wnero axrusnoe conpormmzenue (, comamaer ¢ U,), Z-
emkoctiioe conpornnneune (1, onepexaer U, ma yron 90'). Bexrop Toka n
eitparbion npooze 1, pasern reoweTpiICCKO CywMe BEKTOPOB Gasix ToKoR
I, 1, w 1. lpn coenmmenny npnevnixon Tpeyrommixo noctpoenne nextopioi
sarpaes masnnaior ¢ nextopon mmeitmux manpsmensii U, Uy w U,
oBpasyiomurx pastoctopomnnii Tpeyronsimk (puc. 9). 3aten s nepun b, ¢, a,
H0AYUSHHOFO TPEYTOALHIKA, OTKIGIMBAIOT COOTEETCTAEINO BEKTOPH (DAt T0K0
Iy Ty, wl,,. Bextopu mumeiimsx 1oxon 1. [y w I naxonsr nocrpoennen na

ocHoauH nepaoro 3akona Kupxrodpa.
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3anaua Ne 1

Pacuer passersaeunoil AuNei0ii >1€KTPUIECKO HENH HOCTORMNOr0 ToKA ¢
HECKOILKIMM HCTOIMKAMH 2EKTPHICCKO SUEprin

Jlas snextpuseckoii uems, sapuant KoTopoii cootsercTayer mocieeit
wndpe yuebuoro wngpa cryienta u wsoSpakennoil wa puc. 1, sunomumri
caenyiontee:

I Cocrasurs  ypaswewss ain  ompereiems  Tokos  myren
HenocpencTaeIOro npuMenenis saKouon KupXroa (yKass, A1 KaKix ys108 i
KONTYDOB 914 ypasieitix sanucans). Peusars 9Ty CHCTeMy ypaseniii He creAyer.

2. OupeAEITS TOKI B BETHX METOZION KONTYPHIX TOKOS.

3. Oupeiennts, pexints AGOTH AKTHBHLX HIEMENTOB 1 COCTABHTS Gananc.
souocrei

3nauera D/IC UCTOUNKOR 1 CONPOTHRICHI] NPUEMIIKOR NPHACACHE &
a6 |
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BeKTopHas AMArpanMa, MOKAANNAL HA PHC. 9 COOTHETCTBYET CAY4AI0, KOrAa
conponumenne Z,; - axtuuno-maykrusnoe (1, oreraer or U, ua yron 9,
2, ewxoctnoe (I, oncpemaer U, ua yron 90). Z,, - wnero axtumioe

conpormmene (I, comaer e U,
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Merouueckue ykasauus x sanaue |

Pacuer aunelinoil SIEKTPHUCCKON SN MOKIHO BNOTNATS, COCTABMD
cuctemy ypanenuii no saxonay Kipxroga.

JLas 57010 CHauana BHGHPAIOT HOTOKHTETLHIOE HATPABACIHE TOKA B KaKAOH
BeTBH. IT0 MOKIO AEIATL IPOHIBOTLNO, HO TYHIlle BOCTIOTLIOBATLCA CreAYIOULeit
MetoauKoil: ecin u sersw ect, ucrownnk JIC, To manpamiense Toxa s eit
cunraior cosnanatonms ¢ wanpaszentes JIC; v serasx Ges HIC ToK nanpassIOT
BPOWSBOMLHO,  YUMTWBAR, O  BoSMOANOCTH, mepuii saxow  Kupxroga
a1ceGpauneckan cywma  moxos ¢ yite saekmpuueckoii uemu  pasna

uyano: S 1=0.
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UuCHo  esaBHCHMMN  ypasuenui, COCTABCHHMX TO HEpBOMY SaKomy
Kupxrofba 1a cauiay Melbie whcia yi0n B cxese,

Ocrame ypamnenns cocranaaor mo mroposty saxony Kupxrofa i
HESBICIMLY. KOUTYDOR: 6 OGOM INKNYMON KoNMYDE 2AeKMPUNECKOi Uent
wredpaunecran cywna JAC pasna arceipaunecoii cywxe nanpaxcenuis na
conpomusenux, axodnuux & smom Konmyp:

SE-YIR.

Tlepex cocramaenen ypaenii no stoposy saxony Kupxroga neoGxoamnio

PONSROTLMO BIGPATL NANPARICNIE OGXOXA KONTYPA (O NAM MpOTHR AMKENIA

acoRoii CTpEAKH), MPICN NATPARICHHE OGX0Ta DI KONTYPOR NOTYT GuTh
prama, LA ypOMmENIA AaTGHIIY pacteTOn CoReTYEM  MMGHPATE
WIpARIGHNA 0GXOI ACEX  KOWTYPOR OMNIKORMMIH MO AWEACHIIO Saconoit
erpenn
" Pemam moayvenyio cucrewy ypaieH e ceayeT, Tax Kax CymecTRyIOr
oree SKoNOMIIHE METOAM opeAECHI TOK0R B BeTARY

O w3 TARIX CTIOCOGOR ARTETCA METOA KONTYpIHLX TOKOB, COTTACHO
KOTOpOMY CHNTIOT, WTO B KAKIOM HEHHCHNON KONTYDE Hem TENET Caoi TOK,
woropuii ofomatawor I, L, n 1

JLr 2TIX KONTYDHLEX TOKOR ANHCHBSIOT CTAIAPTIYIO CHETENY YpaBCHI,
KOTODR 1A CAYAR ARYY HEIIBCHNEIX KOTYDOR HMCET B

RyI 4RI, =,

©a6 BB, - coBCTACHNME COMPOTURICHIA NEPROTO N NTOPOTO KONTPA, paBIMC

Cywue Beex comporumienuil, BXOIMWMX B KOWTYp (ceria
Pra———

R, - manie CONPOTHRACHI NEPROTO i BTOPOTO KONTYPOR, KOTOpHC
aBII CONpOTHBACHHIO BeTBH, OGUIEli LIS YTHX JABYX KOHTYPOB;
HINIIOE COTPOTHRIEINIE TOAORINTEALIO, CEI KONTYpIIME TOKi,
npoTexaoue  depes OOWYIO  BeTBL, WMENOT OMMHAKOBOS
HanpawieHe H OTPHUATETNO HPH PATHUHMX HAUPABIENHHX
KONTYDHMX TOKOB (ipH BMGOpe OAMHAKOBX Hanpamiewii
06X01a BCeX KONTYpOB BIaMMHOE CONpOTMBIEHHE BCErAd
orpunatentio);

E, ,E,, - xoutypuue DI, pasusse anreGpanneckoii cysme HIC, nromsumx

 xowryp (ecan /IC comnaiser ¢ nanpamzemnen o6xota
KowTypa, 10 ona Geperca co maKoN * +7, eem Ne cOMTAARET, T0
co snaxon * -*). Hysio orverus, wro ecan JIC naxoaute n
neram, oGueil 211 Anyx KonTypon, 10 oa Gyzer mxoxuT. un E,\,

wn By
Pelan Honyueiityio CHETEMY OAUIM 13 NIBECTHAX COCOGOR, OUPEACIIOT
wonrypiae Toxn 1, 1t Ly, 3 3ATeN 10 KONTYpILM TOKAM NAXOAT AciCTIITEAIAC
B Tex neTnax, 1€ NPOTEKACT TOALKO 0NN KoNTY P TOK, AckTANTENLL TOK 10
Bemme 1 HANPASIGHIO COBTATACT ¢ KoNTYpHN. B BeTSEX, ric mporexaeT




