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' MH coeAHHeHHud HCTOHHHKOS 4 NpueMHHKOB

BBEOEHHUE

B sfekTposHenreTUKe HCKIWHYUTEBLHO WUIPOKO pUMeH =
1oTcsl Tpexdasksle Lenu BCAeACTBHE HX TeXEU4YECKOro  CoBep—

mweHCTBA M BhICOKO#l sKoHoMuuHOCTH. Cucrema TpexpasHoro
nepeMeHHOro TOKa, us3oOpeTeHHas TalaHTIMBBIM PYCCKHM
enexTpoTexuukoM -M, Q. Loauso-lloGpoponsckum 3 1889 r.,

npumenseTcda o BceM Mupe. Ilpm nomonm &roft CACTEMBl OCY-
mecTRASeTCH SKOHOMuWYHAS Mepefaua ajleKTpudeckoll .sHepruu,
coananbl HafexHbie B pafoTe @ MPOCTHIE NO KOHCTPYKIHH S/IEKTw=
poABHraTend, rCeHepaTopbl W TpaHchopMaTOphl.

Ilpk usydenuu oTofi Temsl Heob6XoQUMO Xopomwo  YACHHETH
OCHOBHBIE CBOlicTBA TpeXpaSHEIX Uefed C pasildYdabiMH CXeMéa=
2IeKTPUIeCKOH
smepruu. PaccmaTtpupas CXeMbI COSAUHEHUH TpeXpasHoh  Ci-
cTembl Ysmesfofi* u "Tpeyromphukom', cleayeT yoBOUTB  HX
OTAMUHTeNbHEIE 0COBEHHOCTH, HANpUMep, CBA3b MexAy  (as~
HbIMY H AUHEeHHLIMH Be/IIMHHAMHK HaNpsXKeHWHd U TOKOB KaK MpH
CUMMETPHUHOM, Tak 4 NpH HECHMMETPHUHCH HArpyaKax..

Pacuer TpexpasHoll nend, Kak [. ABWIO, BLINOAHAETCR CHMe
BOJIHUSCKHM MeTOHNOM U COMPOBOMAAETCH DOCTpUeHHeM BEKms
TOpPHBIX ¥ TOHOrpadWYEeCKH™ AWarpaMm, KOTOPEe HAKT Hal M-
HOe npefAcTaBleHUe O COOTHOUWEHUHX MexAy HanpsKeHdah.. H
TOKAMY PASTHYHBIX YI4CTKOBR Leli. ‘

Ilpun pacueTe CIOKHBIX Heneh TpexdpasHoro neppmeunoro O
Ka, Korja UpUeMHUKA CCeluHcHbl "apeafo#t” u  “TpeyronbHu-
Kom” u floAcoenuHeHnl K ofHo# obmefl nemnu, NpUMEHSIOT METON

npeofpazoBanusi CXeMbl TPeYTo/lbHUKA B 9KBHBAJIGHTHYIO ¥ aBE G

ny” wia “apesan” B oxpuBanenTHb “Tpeyronbmuk”, 3ru
npeoGpasopanusl BHNONHMOTCS 1O PopMyiaM, aHa/IOr HYHbIM TeM,
KOTOphle NMpMMeHSTHCH TPH pacyeTe Heflell MOCTOSHHOI'O TOKA,
Hacrosmune MeToAwdecKue yKasaHasi Npe/HasHadawo©rcs Ans
__CTyRenToB daxyibTeTa “ SneKTpUpUKALHS HKeeSHbIL nopor”

¥ CcomepXar HeoOGXOMuMble OIS BBEINONHEHHS AOMAWHEro oalaw
HUSl OCHOBHBIe TeopeTHIeCKHe TONOKEeHdd H pacdeTHble  fop=
My, MpEMep pacueTa C Tonorpajputdeckoift Amarpammoll  Haw

NpsKeHu# ¥ BeKTOpPHOH AWarpaMMOH TOKOB.



3A HE. TPEX HAH LIEIE
KaHu a60Th

K cummerpuuno# Ttpexdassot cucrteme Hanpsaxenn
KAKYeHB! ABA TpUEMHHUKE SHEPTUM, COefuHeHHbIe
uni “rpeyromsmuxom’ (cM. BapuasTh cxem).

1. Onpenenats TOKU, noTpebnsembie HPpHEMHHKAMY  SJIEK T
puYecKkofft SHepruu WA Cuydad, KOrda OOHH U3

MO D=
*apespok”

TP XpASHEIX
NPHeMHAUKOB SHEPruM BCIGACTBHE NOBPEXACHAH B NHHeRHLIX
MpoBOdax wid B pasax npueminka patotaeT B HECHMMEeTP Y

HOM pexiuMe,
2. NocTpouTe BexkTOpHEIG Auarpammbl TOKOB H TONOIPagie
HeCKyw AuarpamMmy Hanpsaxesuft,
3. Onperenurs fiokasanus Npubopor, IToKA3aHUS BATTMETw

poB u BONLTMETPOB ONPOACTIKTE C NOMOUIBLIO mnorpaq[:uqecxoﬁ
ARdarpamMmel,

KasaHug Bo
1. Ha Tonorpaputeckax QuarpaMmax HOIKHBI GBITH  [OKAw

38HbI BBKT’OPI:I Hﬂﬂpﬂ)l(e}!'[!ﬂ Ha BCeX aneMaHTaX CXeM,

2. Homep cxemsr cooTBeTCTRyeT nopsaaKoBOMY HOMepy,

MOA KOTOPLIM paMWIKs CTYAEATA SANUCAHE B  T'DYNNOBOM Xypw
Hane, : .

Sy ‘{acmame SHAYEHHS NMApPaMeTPOB BJIEMEHTOR CXeM lpH=
refledbl B Tabnuue,

B ——

L

'.‘:.u:.u'.- — —

Yyucnosrie SHATIOHUSA MapamMeTpoB IeMeHTOB CXei

Tpexgpas3nex uenel

Homer] Hanp Conporusnenud, O
BapW—| Kedue =
aHra U; ,E) ?)4_ IL; ﬂfci 29_ ILQ I:I('Q .?; ELL. IE
1. 1 12%4'0 gl1e6 liale)p 6l 242
@l127}e {ole telal sl3lata
3 12748 6 | 9 6 | 6 o4t 4% 4
4 |127 | 6 g 19 6! 9 o B2l 21 2
g P aboMiz nER | D 1219 0l 258
6 |220 |9 |12 | ® o iz ) agpal al 3
L7220 190 | 9 jia | 919 12|14 4| AC
B l2ap s iz to (o) 2 iz 2l 2] 2
9 |s80 115 |12 {15 |12 |12 f12 | 21 2] 2
10. V@80 liz {15 j12"J12 {115 }i2'} 3] 3| 38
11 1380 |12 {12 |15 12 |12 115 ]| 4} 4] 4
fo B en- 115 118 12 118118 b1s |2 R |2
13 tleso |18 12 |12 |18 12 12 ]| 4] 4| 4
14 Y880 112 |18 12112 ‘28 f12 | B/1 6] 5
15 #8e0 112 112 ha'ji2 hag1se e ] 61 ©
16 1660 |12 |18 |18 |12 |18 |18 ] 4| 4| 4




e e A

©Q



(a5

i

D



10




13




Fo fdﬂ".-

oS00 UG2FH

OCHOBHBIE TEOPETHUHECKUE TIOJIOXEHWA

1. Tpexdasuas cucrema 3,0.C.

®aansie 8.5.c. (wnu Haupsmxenus) cuvMerpudHo#t Tpexpas-—
Holt cuCTeMbl CABHHYTHI Mexay coboit no ¢asze Ha yron 120,
B cooTeeTCTBMHM C 9THM MrHOBeHHble aHAYeHUd dasHBIX 2.4.C.
TpexpasHOI0 CHUMMETPHYHOTO T'eHepaTopa, COeAEHESHHOTO no
cxeme “apeana” wnu Yrpeyronenux”, paBHEL

e, =E,stnwt,
e,=E, sin (wWt-100"),
B p'l! 1"=E.r1n SLH(UN:—QU[]") A i
rue Ly = aMmnautyfa tdazHo#t B.0.C}

w = . yToBas YacToTa.
B cumMBonudeckolt popme AeficTeyoune aHadesus — daspbIX
®.0.,C, CUMMeTpHYHO! TpeXdasHoll cUcTeMbl MOXHO  34MUCATh,

coeMeniag 9,4.C. Neppod ¢asbl C MONOMUTE/ILHEIM — HANDaBile-

HueM AefCTBUTENBHOHN ocu.n
Ea=FEnpd “E-
. JL'!B dmu

Fe=baf? =fp i
Ey—-—EAE“ =EE“M”.

B cumMeTpuuHO# CUCTEME CyMMa KOMIIGKCOB (nex'mpoa),
nﬁpaeylomnx cucTemy, papha mymo,

E+E +E =l

ﬂeﬁCTsyiomne aﬂaqeﬂkﬂ nm&eﬁumx HanpmKeHu# CHUMM € T
puyHOro Tpaxha HOTO repepaTopa, coenuHeHHOro “sBesmofi” B

‘cuMBonHMYecKolt ¢opMe paBHBI:
.14

-[]-Ali. ==TJ-A_ T Tj-b =\13UA E‘jmn ’
U&n =TI:B“1T[! =\3 Ui Q"l'm »
_U;:;\ ==bU-n ~Ua -_-.\ﬁ UA 9&1511 :

[Ang cuMMeTpu4HOl CHCTEeMB! NUHeHHLIY HANDIMMEEud TaKkKe
ClpaBeAuBO PAESHCTBO

-'J;\g,‘l' _lJBQ e Um"’"u

OTMEeTHM, HTO C NOJOXKATENLHEIM HalpaslieHuem [OelfiCTBU-
TenbHOR GCH MOMHO COBMeCTH1L MoGodl BeKTOp NUHEAHBIX WIH
dasHbIX HaANpSKeHWH, HpU 8TOM B3aAMHO3 PACHONIONEeHHe BaK-—
TOPOB HA KOMMJIGKCHOR MJIOCKOCTH He H3MeH 'TCH,

Hanpumep, nycte © HONOMUTENLHOR 0ChO KoMMnexcHo#
TIIOCKOCTH COBMSIIEH BEKTOP HanpoKeHud Up.e, 'rornﬂ

—~1400° 1 - jA000
UAB =1ﬂr Uﬁf! —U_.ﬂ (} UEA _“UJ\E* 2
NpE STOM :paaoﬂble HENDSDKEHUS cug'rﬁwm aanmu}r'rca 'rar‘g:
Uhﬁmgd B“Uﬂp -U-Q 1

2, TpexdasHnaa Barpyska, y

2.1, CummeTpuusas Harpyaxa no cxeme “seespma”. Tlpu
CHMMETpHYHON Harpyske CONpOTUB/ACHUE Jy4dedt aaeanbl paBHbI:
La=78 =20 . Mpn cuMMeTPHIHOR CHCTEME ba3HBIX HANpS~
weHull reHepaTopa HAa 3aKuUMax HATPYSKH bacube HaNpKeHUs
paBHBl WM, @ NPOTeKawllUe TOKH TaKKe obpaayinT CHMMeTpHY-—
Hywo cucremy, lloaTomy pa Yot | MOQWHO BECTH N4 oaHoi
dasbl, Ranpumep, pass A FTA U# LA Tn Qdauaa B uC no-
Ny4al0TCH YMHOXEHHEM TOKa ua pE a0t

2.2. HecummMeTpudHas Har‘pyaua no cxeme “apeafa . Ilpu
HeCcHMMeTpUYHOH Harpyake CONpOTHBLEeHU ayvel “apeanm”
Z;\ﬂgﬂg ,pasusie i'al'lpﬂ}KeHl{ﬂ ¥y TAPHEMHHUKOER SHepruu Byw-
AyT HEOOUHAKOLL! U HEe PABHLS hasHbiM HaAOpmKeHudM TeHepa~
TOpa: Ums#: 150 #Uﬂil u U Vi B OTCYTCTBHUU Held T~
panLHOro NpPCBOAA MEekAY HYJACBRIMEH TOHUKAMH reHepaTopa (0)

15



: : :
i HACPY3KH (d) BOAHVEAET CMelllcHHe Heﬁ'rpann][nu » KEOTO=
poe onpefdendeTcsl no gopmyne:

: VaVYa + Us Y + Ve Vo ]
U“fn | Yp\"'YB +Yﬁ (1)

raoe UA i UB. Un -~ (haaHbie HalpskeHus eHepaTopa,

YA' Yb. Ye — npomumo&-u bas UpueMHUKOB.
Hanpsxenus ¢pas MpueMHHKOS
s’ = Up Unn )

Uy = Vs — Uu’u, o
Unu"Ue Un’ '

Tmm npuemnnma ; : ; LA 4
p=Veo'Ye , o= eo' Yeu

n.-vnn’ YA

Pasarbie aaupﬁmemm NpHEMHUKOB SHEDPrHd MOXHO TaKKe
onpeAeluTh 4Ycpes3 HUSBECTHbie /uHeHHBle HANPKEHHASA CHMMETw
pudBoll nnv uecmmefrpmaon CHUCTEMBEL

UA ( UnsYe—UraYe
Ya +Ye +Yo j it
UBD --Ukﬂ' "UAB 3 Ucn’-—*Um*-U&n =Uea+Uny

B HeKOTOPHIX 3a[aYAX MOCTENOBATENLNO C CONPOTUBNSHWSMI
PUEMHMKOB SHEPr Ul BK/IOYeHbl COTPOTHB/ACHUS MHHEAHBIX MPOw
BOIOB Z,n (puc. 1, a). Cnoxus ux C conpoTupienusmu das
npUEeMHUKA, MOMYuM aeqwme-rpuqa:ﬂo @BEany C  CONPOTHBIE—

HusmME das: ZA=ZJI+ ZA 5== Zo+Zls iZ_g:Z_a +Z £,
C‘B ZJ o'
c
£ T ¢

DasHele HanpsKeHus 9KBuUBanenTHo# “sseanm” (puc. 1, 6) on~
penensioTea no popMyne , (1), ecnu safjaubl hashbie @  HANDE~
WeHud reHeparopa UA , Un, ¢, wna no gopmyne (2), ecau
3afjaHbl jluHeHHble HANLDKeHUS l:,\g, i Ug,p_ u Uca. Tlo has-
HEIM HaNpshHKeHYsIM U,\n‘ . __UBB' u Upg! onpepensdiorca A
Hefiupie Toku 1A, 1B « _1{: (PasHble HAMNPSIKEHUA NPHEMH He

ha BHeerﬂ
=] =1 ‘ -y o
Unn' J\'ZA‘ ; Upy=TaZe ) Vg =L

obpasyloT HECUMMETPUYHYIO CHCTEeMY,
Jlupeliuple HaNpsKeHUs H& NDUEMHUKE DaBHBH

Alp! - Ua’ 1= arg!

Uﬁ.a —Ubn'_Uo
U :_.U

H TaKxe coanaso'r Hecumma'rpuunym CHCTEMY.

2.3, CuvmMerpuusas Harpysks no cxeme “rpeyronehux”llpw
CHMMETPHUYHOR HarpysKke ¥ CHMMETpDEHMHON cucTeMe HalupmKe—
Byl pacdet (asHBIX u %Hﬂaﬂﬂblx TOKOB BeAeTCH NO QOHOH diaw
ae. Tek, dazsbilt ToK ;P BYAB 4 TOK IBE u Lpp noMye
qamc HOMEeHHWeM TO Ag, H& HGBO}%OTHHI& HOX' Tenb

. Jlunefinplt TOK Af= lﬁ\hEJ 0% roku }ig H In Ol
penemum:cs yMHOMEHHEM \AHa B é “b

Ilpu pacuere cam:qe'rpmmﬂ narpyarcu C yHEeTOM COHPOw
TUBRNelul AudHeldbiX IIpOBOEADB !_,J\ (puc, 2) teoﬁxommo TP G
obBpasoBats “TpeyroibHuk” mnporu&neﬂuﬁ B Yseeany’ no Ho-
BeCTHBIM (epMyilaM BHOA:

Py BARG AR (3)
ik Lo L'+ Zo'N

1.1 habi Y Ly ; 1 Z 'EI
Mpa ‘Z-hhaz_:ﬂn =Zp'a onyuum ‘ZA'iJl" Zﬁzl}" tLp afz-‘as—

Iocne aToro npecBpagosanud pacdeT Bedetcd Ana  "aneanm”

C CRMMEeTDUYHUH HArpyako#, Kag pPACCMATPUBANOCE 3 | HyHKe
Te 2.2, Onpegenus huHelHBIO HanpaieH s UAIE:. U-E:cl‘ U'p.'h' }
MOKHO Bh{UCHNTE buslibie TOKM;

iRle""' UMB Yag' TBE'=U&'L'\be' Tow =Ty \’E“"'l‘?



He#HBIX TOKOB, DASHEIX TO—
KOB, (A3HBIX HaNpOKeHuk Ha
Harpy3ke 00pasyioT CHMMeT-
pHYHbLIE CHCTEMBbl.

2.4, HecumMeTpudHas Haw
rpya!ca no cxeme “Tpeyroii—
HUK", I‘Ipu Hecnmue-rpmoﬁ

Puc, 2 . narpyaxe LAB¥ZRBEL FLCA,
lNo usBecTHsvM NuHelHBIM HAw

NpAKEeHUAM ONpPefefIdioTCH TOKH xaxnao# ¢aael no sakony Owma,
Nunefinvie TOKH amqncnﬂmcn no nepeoMy 3aKoHy Kupxe

roda. GopMynLl cocrasBlsioTCH ‘ang yanoe A, B u C u, . pu -
HanpasneHHu TOKOB, }FKBSBHHOM Ha pHc. 2 3AaNMHCHIBAIOTCH Tak:
T ]-Ab I.nA K
, Ls lge— T A8,
I a3 ICA IBE

nonyqem{me dasHble ¥ JndeliHbie Toku 0OpasyloT COOTBET~
CTBEeHHO [Be HecuMMeTpHHHbIE CHCTEM]:I, OOHAKO CyMMa T
HeflHEIX TOKOB pablia HYIO,

Ilpu pacuere Hecumme'rpn'moﬁ HArPY3KH © yqe'rom COUPOw

THB‘EHHH NUHeHABIX TPOBOACE Z. (cMm. puc. 2) 'rpeyronh—_‘

suk” conporupieHuft ueoﬁxonuuo npeobpasopats B “apeany”
no uaBecTHbM topnynam (ans q)a:au A eowm. . dopmyny (3)).
ConpoTnenekust nonydeHtoll “speansl” u CONPOTUD/ICHUS Ul
HBIX NPOBOAOB 05pasywT SKBUBANISHTHYIO HECHMMEeTPHYHYI
*seeany”. Metonuka pacdeta TokoB “spesnnl” npu  3adaHHEBIX
nuHelHbIX wiu GasHBIX HANPSIKEHUAX PACCMOTpEHA B M. Z£.2.

DasHBle TOKW HAUPYSKH, CoeduHeHHOH “rpeyronsHuxom”,
ONPeRENZIOTCS N0 MuHeRYEIM HANpsXeHusM Ha “TheyronbHike”
Un's’ Use! u Uc'a’.

% Bo.moxmo nansHefiuiee npeoﬁpaaoaanue nonyqeﬂuoﬁ DKB Uem -

sanentHolt Yamesnm” (oM, pac. 2) B YrpeyromeHuk” - Conpow
TUBNCHUS. HECUMMETPUUHOH “3Besnsl Z“ ZI‘*ZA! Z ...ﬂ “‘"ZB-
Zg Z:._" ConpoTusnenus “Tpeyrofbhika” _Bbl‘i[-{c'lﬂlo’l‘t'ﬂ o
MBBECTHLIM QopMyTiaM Buia:

18 P

Honydesnrie CUCTEMEI Mi=

2,2 3 i
.ZA;“E; tlgt :-r = A I:]A AT

¢ ST R FiE 8 Z,‘ 8’ A.E
,  Jacane v n:wailume Toxy . ey ;
I;:[::esyr:;rfﬂuxa onpeselns- f_'ﬁt: e'l A I

» K&K onucaio B

Hauane n, 2.4, lonysennpie |
NyHeHHLIE TOKW “Tpeyrofibe .
HHKa” ABASIOTCH TOKAMH DKe AJ' AI
BuBaslenTHoll “SBeann” ‘(puc, _
3); mo 2THM TOKaM  ompew Puc. 3

OeAdioTcd NOTEHUHANEl  TO-

der A, B u C ortHocurensHo Touky O u kax PagHOCTE MOTEH
uHanos, JuHeRHble HANpAIKEHUA ﬁq ‘! ])a,g H Uu;\ NepPBOH aw
Hanorolt cxembl, Pasubie TOKW B Tpeyroabhuke ABC  onpene-
AsioTcd no sakoHy OMa 4epea AuHellHble RaUpKeHUs u COw=
npoTuBierus $aa,

2.5, lee HecuMMeTpuuHble HErpYSKM, NMPHCOSAMHEHHHIE [aw
paineibHo K reHeparopy. PaccMmotpum npusumun pacuera
LeNy, I'Ae OBe HAIPYaKH COeMHHEHB! KaK MOKA3aHO Ha pue, 3.
Haufonee npocto pewaercs sapaua, ecau B Harpyakax 1 u 27
COnpoTHBEHUS coeduiensl Tpeyromuukom”, Croposisi STHX
TPEYTONLHAKOR NONAPHO NapamienLhel, 1 obe HAPPY3KH - 3aMow
HSIOTCH ONHHM PKBUBANIEHTHBIM Tpeyroibiukor. Pacuer Taxoil
CXeMhl C y4eTOM eoupcrrranenuﬁ nuHe RUBIX NMPOBOAOB 61/l QNif=
cai B H. 2,4, a cxema npupegeHa Ha puc. 2,

Ecnu conporuenenua narpysox coenmsennt *ssesnoit’  wnn
B o/olt - “sBesna”, a B Opyro#fl = “Tpeyrontuuk?,  neoGxo-
AnMo npeAcTaB¥TE 00e Harpyakn “rpeyronbpukamu’, a sarem
OAUM BKBHBAICHTHBIM “TpeyroimmHuxom”. Ilocne eroroc  npow
HoikuTe Npeobpasvsanue Mius TOro, 4YToObl YYECTB' COIPOTNE=
MOHWS NuHEHHEIX NpCROMOB, KaK paccmaTpubanock B 1. 2,4, ©
TeM, 4TOOhl K 3a#MUMEM PeHEpaTOPA B TOUYKAX A, B u C Buna
TIpUCOeAUHEHA OANA BAIDYaKE, CONPOTHBICH I no'mraml COE i
HEHEI sm.a:tgﬂ wnw “rpeyronbiusom®,



FIPHM‘“P PACYETA HENH TPEXDPA3HOIO 'IOKA

DN g .[?D ; ReE s e T
BLA "{8'0"6:’-,‘ Yo .

A N R L S Sy

Y
. * ULl
: [—}r o {V

{
IAU" Xor| Xps[¥ ;

-

1) pacuerHas Ccxema U ee napametpsi:
Uﬂ=l2 B, l =4 Om, 4L =60m, ZpﬂSOM, Loy~
9 Om, ¥ 4= 6 Ou; .
2'1 sanuiieM B KOMTITIeKCHOR dopMe sanaHble Ha‘lpﬂ}a{EHBﬂ
resepatopa. Hanpapum 10 OCH AefCTBUTENLHLIX HHCSN BEKTOP

AHOPO HANpsKeHus renepaTo a 1 127
cbuH: p enepaTop Lfnm—f@—,mma

""" 2 P 2 mn U +420° jan°
it UE, ’:;%f aé | lg?g} Ua“iﬂfﬂa UEA —?F—i&

3 } KoMmpeKcHbe conno’ruane HUud cpas oua:r py2Ku:

Azﬂnﬁzﬁpﬂ'z‘ b ‘*&5’“3@ 9‘5 .
0
2 ad=Zad- Zeg=5 -] = 1080,

4) » Toukex A, B u C nonccepunesa cuMMeTpUdRAas Ao

iﬁ[l

rpysxa [no cxeme- *spesna”, Onpenenum ee JUHEHHBIS TOKHU
_(oun xe rha@czﬁme} ARG s R
S O TR LY LT

: —~M)'"‘ u{ \r m% 9'15““
4 o =7 pdS0 I 0 o

20
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-0l o, L BE e 08
5) paccuurasMm TOKH Ha- G ol —Zg:- By X2
TPy3KH, COeluHeHHOH “Tpem 3 it Ce {0'9
YTOIILHUKOM ¥ © y49eToM Cow Puc, 5

npoTusiedult IHHeRHBIX Hpo—
sonos (puc. 5)

B
ClleICTBHE TOT'O, 4T0 c,‘paaa A'.}.BE pammxuwauhnﬁn’ml

6yaeM paccMaTpupa
pHBaTE CcXeMy “sBeapna” c Hec
Gl UMMETPUMHOH Haw

Za= Zn*ZAaha‘”+ﬁ+&ﬁ 1[]+&ﬁ 147 g&“

L Zut Zenta=H + 4 6 =147 pi™
e=‘l
HeﬁTpanh SBeskl D connanae'r C TO4KOMH e 3 ‘
OnpefenuTe chAenywolne NapaMeTpbl; !
a) HanpsKeHue CMeleHns HelTpany;

i]'h UAYA + Uﬁ\(& +1a Yo

?

Ya tYs +Ya i
% Tyaeee pael®
e O Lup®
1 T I ‘-"-3]2,395'
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