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MeTonuueckre yrasadua no xypeoBouy npoexry "flpoextupobanue
aNeKTPHUECKOH wacTu oiexrpocTaduma (moperaxuyx)”. Tyces B.I., Jo~-
amm ALIL, Mywoe B.B. - M.: Mock.ssepr.wn-t, 1989.-73 c.

B MeTolMuecKUX YHAIAHMAX To kypcozomy npoexTy "lpoexTHpoBaHne
DNeKTpYYeciof 4acTH anexTpocTakumil (nozcrTaHuMi]" pacCMOTDSH LOPARCK
SATIONHEeHUE (NAHKA MCKOLHEN JEHHHX ¥ OPUBEIESHH B&PHAHTH OCHOIBHHEX
[apaMeTpoB NPOSKTHPYEMHEX ONEKTDHOCTaHINA (Tau; H3C, ASC, ') n
TIOZCTaHLIKiR .

MeTonuueckie YKA3AHMA NPEJHA3HAUSHH LIS CTYIEHTOR JHEeBHOR M
peuepHell dopM oCyUeHWS BIEKTPOIHEPreTHUYECKOro (aKyJbTeTs BCeX Chelm-—
anpHocTelt (XpoMe MHKEHSDHOR SJISKTpOEMIVKM), BHTIONHADIMXY TDOSKTH
o kypeaM "[poexrupobanue aaekTpocTaHuuit” ,"OreKTpUUECKan UACTH

INBKTPOCTAHUME W nogeTaHurit" ¥ ap.

(:) MockoBckuit oHeprerTuueckuil uxeTuTyT, 1989 r.
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BBEJEHVE

MeTomuueckue YRABAHWA NDSIHAIHAYCHW JJIAl CTYREHTOD JHABHOrO K
BEUEPHEN0 OTNENEHHA BIEKTPOOHEPreTHUECKOro QaxynnTeTa, BHNONHIOMMX
kypcoroit mpoext "[poextuponasie SASXTPHUBCHOR UACTH BASKTPOCTAHLIMMK
(nomcramumn )", Spech NDUBERSHH BAPUAHTH MCXOGHMX JAHHHX ML ODOEK=
TRPOBAHUA DASNUUHMX THNOB noAcTaHipf, Tall, HaC, A3C w I'aC. Dommo~
cThO OOLEM SANAHWA HA KYDCOBOQ NDOBKT yxasax B GlOHHE-3&NAHMIE.

lpejiaraemse BADHAHTH HCXOJHHX NAHHMX OJIEXTPOYCTAHOBOK COCTAB-=
JGHM HS OCHOBE MHOPON®THEeTQ ONuTA TNPOBEJEHMA KYPCOBOIC NposKTa HA
radenpe "SMEKTPUNECKHE crammpy”. OHU YaUTHBAOT AW(bepeHIMpOBaHHNI
ponXoa ¥ OGBeMy M CONGDRAHMIO KyPCOBHX NDOGKTOB, [JIf CTYISHTOB pad-
NMYHHX CHeLMANsHOCTe!; BOZMOXHOCTH BHIONHEHMS BCETO MPOeKTa (warm
OTHENbHEX erc pasienoB) KaK TPaUMLMOHHHM METONOM HeaBTOMATHINpO-
BAMHOPO NPOSKTUDCBAHMA, Tak M IMDOKYD 4BTOMATUIALHL BCSIC npouscca,
HEWMHAS OT BHIEWM SEIEHMA ¥ 3aXaHIMBAA BHTIONHEHHEM IpaduuecKoll uac—
TW MPOEKTA.

Hexopnsye JaHHHE HA NPOEXTHPOBAHHE BNSKTPOYCTAHOBKH ORHOSHAU-
Ho ompefenswTcs mecrHanauwHuM (nua K3C A3C nATHAHAUHMM) WHMCAOM C
TICMOMBI KIOUGBHX § BCTIOMOTATENbHHX TAGNM W DHCYHKOB, NPMBESEHHNX
B . 2. B ™. 1 yxasad nopanox 2anoAHeHuA OAHKA UCKOMHMHX
IaHHsX, B saxmoudTenbHoll wACTH MOTORHWGCHMX yHasaHUil npuBeleHH pa-
KOMEHEAUMM [0 GOpMMPODAHNO HOMeDa 3BLAHNMA.

 Tn. 1,2 (xpome § 2.6 u 2.7) u 3 - wamucanw A.IL Jonussna;

§ 2.6 u 2.7 - B.B.Byxopun. Tabmuuu 8B § 2.8 cocTABIEHH NDH YyuacTul
.0.I'ycera. Bombmyo nomomp B NOATOTOBKS THIOBHX aafaHuit oxasan

asropad H.ll.Kpwuxos.
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I. TIOPANOK BANONHEHWA BIIAHKA MCXORHEX JAHHHY

danaHKe Ma Kypcopold TPOGKT BRIOUAET B CeOR GNAHK MCXOmL HBH=
HHX [POBKTHDPYEMON BXEKTpOCTAHIMM (noncramumu), paspepHyTOS 3amaHue
TI0 OTASKBHEM paslieNaM KypcoBporo MpoexTa, TPECOBAHHA X KYpPCOBOMY
MPOBKTY M CIMCOK pexoMeHmyemolt mTepaTyphl. JIns sanomHeHus GraHka
HCXOJHHX HAHHAHIX HEOOXONMMO BOGNONBLACBATHCS TaGaunaMu u PHCYHKSMN,
FPHBENSHHNMI B TX. 2, B COOTBETCTBHY C mndpom (Homepom) aanmesusm,
Hexomme pamine srmoyant HHGOpMAIMG O THme NpoexTupyemolt srexTpO-
YCTEHOBKH, KOMMUECTBE W OCHOBHAX NAPAMETPAX T'eHepaTOPoB {CHHXPOHw
HED( KOMIEHCATOPax), TexHonormyeckold wactu u CHCTeMH COOCTBRHHEX Hyxn,
CTPYKRTYPE HOMUHANBHHX HAPAXEHMAX W ADYLMx llapaMeTpax Npuieranmux
cerell, rpaduxax Harpysxn reseparopos (cHHXpoHREX KoMueHcaTOpOB) 1
noTpetureiei 3ASKTPOBHEDI U,

Undp sananma ssmrercn WeCTUIHAUHNM uyKexom (A HOC u ASC -
nATH3HayHEM) . [lepsas undpa wufpa onpenexser Tun NPOEeRTHDYeMOR DK
TPOYCTAHOBKM, COTNACHC YKasaHWmd Tadm. I. duavenne uudpu B nepeoit
nosmiAY mAGpa nameHseTca or I no 7 u COOTBETCTEYET HOMEDY BapHaHTa
B oTo# radmuye. Hampudep, nepsas Mdpa B magpe 412937 osnauaer, wro
3aliaHie BHOAHO HA NPOEKTHPOBAHKE arexTpuueckolt vacru Tol,

locnepyoane undipn mudpa (sanmmanmme co BTOPO#K Mo nATyD Mau
WeCTy NOZKUMU) onpefexsor HOMEpa BADUAHTOB B KINUEBHX TalmMuax.
Crncox xmovesux raGmay u COOTBETCTAME UX NOSKUMAM HOMEDOB mdpa
TIPMBORATCA B Hauare Maparpados 2.1 — 2.7. Hanpumep, mna T3 (em.
§ 2.4) sropas NO3KUMA B mMfpe 3amaHua onpenenAeT BADMAHTH MCX0LIHEX
ABHHNX, NpUBENEHHHe B 1a6n1. I3, TpeTha noauuMA - rabx. 14 u v,p.

E HexoTophx kmouepHx TabaUax WMEDTCA CCHKH Ha BCHIOMOraTeRbHEe
TaCHULE H DACYHIH, npuBefenibe B § 2.8. Pan xmovesux Tabiil MCIIOMbe
SYOTCA I ONDEJENeHNA NADAMETDOB DasXUuHAX THIIOB BAEKTPOCTAHIMM
{nopcranmii) . !

A

Ans yonoGersa Ham xamnoft Kiouenoit Tatauueit NpUBeneH SKBMEANEHT
wufipa sanaHva B BHIES CXX“XX. rone  C - mudpa or I mo 7, coorsercr-
ByWIas TUIY NpoexTHpyemol onexrpoycreosku (radn. 1). Byxeoit N
OTMEeueHa NO3MUKA B mdpa, XO0TOPOH COOTEETCTEYET NAHHAN KIOUEBAS
radauna. Hanpumep, 4XNXNK - O3HAYAEeT, UTO B TalAuue NPUBENSHHW Ba-
PHAHTH MCXORHHX NAHHNX, ROMEpPA KOTODHX YHA38HH B TPETLell Nosunuu

HMdpa 3afaHMA HA npoexTuposBaHue T3l

Taomaua I
Tun anexTpoycranoBiu
N X000
= TI : i
% papuanre | Tun emexTpocTammmy (nofcraximu) lipumeysarve
1 Hoperannus ([IC) C RBYMS YDOBHAMA
HanpAkeHuit
2 Hogeranuma ([IC) C ABYMA YDOBHSMH
HanpsreHuid ¢ CHHXpo-
HHLMM KOMIEHCATO pasti
3 Hoperanima (1C) C TpeMs ypoBHaMu
HATNpANBHUN
4. . Tall cpenHell MOMHOCTH
5 Kac -
6 A3C =
7 I'ac -

B Gnanke uCXOgHHX HaHHEX, B rpadax B KOTOPHX MOMHAE OHTH BHE—
CEeHa TOKCTOBAA, WHCAOBAR MIM Ipafuueckan rHPOPMaIMA MMENTCH MOTHM
TI-TZ5. Taxue e MOTKM NPUBENGHH B NAKAX TAGAML M DOLMMCHX K PUCYH-
KaM. MHPOpMAUMA U3 MBTOAMYECKMX YHA3AHWRA 3AHCCHTCH B ONAHK WCXONHHX
A8HHEX B COOTBBTCTBHM C HOMBpaMU M8TOK. ilpuuepw sanonHenus Granka
MCXOOHEX HBHHHX NDHUBEAGHH B NPUAOKEHHM. PexOMeHHyeTca R0 sanoiHeHus
ONaKHKa MCXOAHHX [AHHHK O3HAKOMUTLCH € NDMMOUAHMWAMM X HANJYEBNM M

BCIOMOTATeRbHEM TACANUAN .
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Tadnnua 2
2. BAPYMAHTH MCXOJHHX IAHHHK HLA IPOEKTMPOBAHMA HOMEHANBHHE HANDAxeHMs mogcrTaHnail (¢ IBYMA ypODHME
EHTPUYECKON YACTH CTAHUMH ¥ NOFCTAHINMNA . HANpAXEHRE) 1 DApAMeTpH CHCTEeMH COGCTBEHHHX HYRI
2.1. logcranumy ¢ OPYMA YPOBHAMM HANDAKEHM TAKKX
(663 CHHXDOMHHX KOMIIEHCATODOR)
- TL ~ TIO Ti6 T
llagp sapanus | Tun nopcranumu | Ipynna HomuHanbuue CoGerseHins
BADMAHTOB n

IXX XXX - i A e e g

i l IIC ¢ ;ByMs ypOBHAMY HANDIREHWN] & o
63 CHHXDOHHHX KOMIGHCATODOB 1 35/6 a 3 | & 50
HoMusasbHye HANpAKerus cerell 2 35/10 a 35 I0 60
B, HH u napamerTps COGCTBEHHEX 3 110/6 a 110 6 60
Hyxn (Tada. 2 ). 4 110/10 6 110 1o 80
OcnosHue napameTps cerd BH u HH o 150/6 a 150 6 60
(ra6n. 3, & Taipke BCNOMOrATENbHNS 6 150/10 a 150 10 70

ra6n. 24, 25 u puc. I, 3) 7 R20/6 a 220 6 80

BapuanT rpadMKOB HAUDYIKH CeTH 8 220/10 6 =20 10 120
HH (ra6n. 4, a Taxxe puc. 4) 9 R20/10 | B 220 10 200
Jnuna BosmymHene Hnf (Tatn. 5)
lapamerpu xaGeasHo#t ceru (Tabn.6) [pumevarna. T9 1. HoMHHANLHHE HANDAMEHHA CETH COGCTBEHHWX

HYH&LL, ‘Zé;*wy NPHHATE paBHeMu 380/220 B.
R. Mpunsnrs €05 [ 4a, warpysuu cOGCTBOHHEX HYW PABHAM cv:jﬂ,,
) HACDYSKW CETH HUaWero HanpmxeHms (cm. Tadr. 3)
B Onanxe MCXORHLX ABHHHX HE 3anoiHsoTcs rpadd (cTaBuTCA
"npouyepk") c Metkamm T2 - T6; TI3 - TIS; TRO; T2L; T<4.
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Tatmuua 3 Npopommenne wTadn. 3
OcHosawe napamerpw ceteft BH u CH IC ¢ zeyma

YPOBHAMY HanpameHui I i 2 3 4 5 & b 8 Q l 10
TANiIX
i B I - o a I4 - 95 0,85 29
= o TZ23 TIL Tr? ;
I " 2 oo - ] 5 - I00| 0,82 30
pym= o i 450
& Bap. e oos I 3 - e n 10 4 105| 0,84 31
papy- C_w_e;\fa cetu Bi no l"iapa:.{e'rpbf 8 cas'?" i % Bap. 4 - - r 11 5 1I0| 0,87 R
aryitn puc.l mpu HomvHaNe- | cucTeM, I Ty Sy 6 Tadx.
HOM HaNprmerud, kb Bap. Taca.24| WMBr 25 5 = i B r 2 2 120 0,81 33
e e 6 . - - 3 I4 4 I130| 0,85 34
35 IIC-IB0) 2z0 | CI c2
. - - 7 - - b1 I0 © 3 140| 0,83 35
1 2 3 4 5 6 7 8 2] 10
o~ - H I4 5 55| 0,86 36
\}f oy
& 1 & 6 8 8(3) = 30 O,U\) 9 9 ! o : H 1I 6 170 0332 37
2 r 4 & 10()H 3 35| 0,82 | I0
3 P x 3 I3 4 401 0,84 I2 :
4 = i 3 - 5 45 oev !l 14 # -naa cereil BH 35 xB mpumaATE BapHaMTH NapaMeTpOB CHCTEM, YHA3AHHAX
5 r a 1 4 I 50| 6,80 15 B oNOCKAL
8 = - = 5 4 55 0.85 | 18 [pumevesme: ['pynmu sapuaxtoR a, G, B OnNpele’nsHH B Tadt., 2,
7 o 4 M 3 3 50 0,83 | RO
X A e 4 6(I)% 65| 0,86 | 2I i
9 B H r o 7(2)% 70 0,82 | 24
G 1 - o} B 8 - 40 0,85 | I4
2 - r o 6 3 o0 0,821 I
3 - a G 5 - 60 0,6 19,
4 - H M 5 2 65 0,87 | 22
5 - n e 4 ) 70 0,85 | 24
53 - 3 6] 4 Vi) 0,81 | 25
7 - r r 3 o 5y} 0,83 | 26
g - H H 4 6 o 0,86 | 27
9 - i i 2 51 90 0,82 | 28
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Tatnmua 4
BapuanTu rpafuxos Harpysxu cets HH IC
C LBYMA YPOBHAMYM HalpAReHui
IXN XK
2 XXN XK
= l :
122
). I'pagueyu Harpysku mo puc. 3
BADHAHTOB {wmm Tabn. 20)
1 a (x)
2 6 (a)
3 B (un)
4 T (x)
5 A (x)
6 e (1)
Vi a ()
8 § (o)
9 B (m)

llpnmeuarme. B crofrax yxesaHu rpaduxy HarpyskM NOTpeOHTe=
aeft (eMm. Tagdn. 26}, KOTODEMYK CAe[yeT NMOXbIOBATHCA IDH pacHeTax ¢
ucnionssoparuem 3BM (no yxasamwo npenopapatens).

L

Tadnuua 5
Juua BOaRYIHANC WHMMG
19:004,0 QU 004) 4 Y0 ()4 4X00MX 50V
XXXy TXOMX
- - TI2 n TI5
U B Hnwua oo, M
“":{"ﬁ“""ﬂr BaD. / / * /1”' iw##
£ 2 J i
1 2 3 4 5 6
35 1 15 20 30 20
2 20 30 40 30
3 30 20 20 30
4 20 15 30 25
5 15 15 20 20
6 20 20 25 15
i, 25 15 25 15
8 30 15 25 20
9 15 25 35 15
110 1 50 80 90 80
2 60 70 85 70
3 70 60 100 60
4 80 40 90 40
5 90 30 100 40
6 100 30 90 a0
7 95 40 80 50
8 85 50 85 70
9 75 60 95 60
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Mpononmexus Tabx. 5

= I3 =

Tipononxenune Tabx, 5

2 3 4 5 6
150 I 60 110 110 100
2 70 100 110 80
3 75 9 110 95
4 80 % 110 90
5 85 85 110 85
6 9 80 100 80
7 95 75 100 75
8 100 70 100 70
9 110 60 100 80
220 1 85 110 . 130 90
2 9% 80 110 80
3 100 20 120 100
4 100 80 130 80
5 120 90 150 %0
6 120 100 140 9%
7 130 110 140 100
8 140 9 130 9%
9 140 80 120 80
330 1 130 150 200 220
2 140 180 220 250
3 150 200 250 180
4 180 220 280 230
5 200 220 250 180
6 250 180 240 200
7 160 250 200 250
8 180 270 200 200
9 220 240 160 240

1 2 3 4 5 6 -
500 I 600 500 800 600
2 700 1000 600 900
3 400 900 800 800
4 500 800 600 700
5 700 600 900 800
6 900 400 800 500
9 1000 700 600 800
8 800 800 900 200
9 1000 600 . 800 900
70 I 1200 1500 1500 -
2 1400 1000 1200 5
3 1600 1200 1700 S
4 1500 1000 1200 -
5 1800 1200 1400 ~
5 1600 1400 1200 -
B 1400 1600 1100 —-
8 1200 1600 1600 -
9 1400 1400 1800 -

®

=~ TONLKO OXf cxeM puc. 1 G-m ; 2 a,B-3;

¥E - TONBKO JAR CXeM puc. 1 pr-e,3,K ; 2 n-3;

%HE - TOXBKO JXA cXem pmc., I m,e,x; 2 e-3.
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Nponomxenre Teta. 8

1 2 3 4 5 6 7 8 9 10 I s 13 14

% s H 4 60 | 0,86| 20 6] 3 4 2

9 " I e 3 65 0,82 | 21 16 4 2

I - 5 B 3 = 40 | 0,85| I2 Fou 5 2 2

2 % p I 6 & 50 | 0,82| I5 Toil = 2 2

i3 - 6 B 7 - 55 | 0,84| I8 s | - 4 2

4 “ a 5 5 < 60 | 0,87 | 20 - 4 2

5 = H u 5 2 65 | 0,81 | 21 6 | - 4 2

6 % 1 e 4 5 70 | 0,85| 24 6 | - 4 2

7 - 3 a 6 4 75 | 0,83 25 6] = 4 2

8 " r r 3 5 80 | 0,86 26 e b 4 2

) - R H 2 6 g5 | 0,82 27 ol - 4 2

1 - -~ a 14 - % | 0,85] 28 e 5 2

2 -~ = 5 15 < 95 | 0,82 .29 25 | - 5 o

3 = - n 10 - |100 | 0,84 30 25 | - 5 2

4 & r II 110 | 0,87 | 32 25 | - 5 2

5 % - H 12 120 | 0,81 33 o 6 2
Nlpononxenve Tatn. 8

1 2 3 4 5 & 7 8 9 10 I 0 13 14

5 6 - > s 14 4| 130 | 0,85 | 34 Ha e 6 2

v - A = 10 3| 140 0,83 | 35 32 - 6 2

8 - - H 14 | 5| IS5 0,86 | 36 32 - 6 2

) = = B I1 6| 170 0,82 | a7 50 i " 2

% = num cevedl B 35 xB npuHAT: BapMAHTH NAPAMETPOS CeTel, YKASEHHHX B CKOGKAX.

Npymeyare. [pynmd BapkaHTos &, 6, B ONpefeneHy B ratn. 7.
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Tagauua 9 2.3. logcTaHumy ¢ TpEMA YDOBHAMH HANDAMEHMI
MapeMeTDH CHHXDOHHMX KOMIEHCATODOB
linpp sananvs
o T4
Tun cuHxpoHHOTO 5 U CCH yeo
HOM Hom o e, ;
n/m HOMIOEHCATODA ¥R A B OTﬁ.gﬁ. On 3 A X X X X
I KC 10-673 10 6,3 | 0,22 0,018 : [IC ¢ Tpema ypoBHmMHM
2 KC I0-I0¥3 10 10,5 0,21 0,018  HanpsxeHu
3 KC 16-6V3 16 63 | 0,2 | 0,018 G it 110
4 KC T6-10Y3 15 | 10,5 | 020 0,0118 W Coata. 507
5 KC 25-I0¥3 25 10,5 0,21 0,011
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3. PEMOMEHJAUMM [0 COPMMPOBAHKD LMGPA 3ALAHMS
HA KYPCOBOW MPOEHT

Hocrosmag raana TipeiHABHAYSHA ANIA NpenmojaBarexeit, dopMupyo-
mux mxdp (Howsp) sagesus xypcoporo mpoexTa "llpoexTMpOBAHME JNEKT-
pHUECKOl wacTH drexTpocTaHumit (nogcraHuMi)".

lepsana mudpa HOMepa 3AJEHMS ONDENENAET THN MPOSKTHPYeMOH
BNeNTDOCTAHUMM (NOJCTAHUMM) B COOTBETCTBUM ¢ ykasaHusu tadm. L.
AyaueHne ©ToH mudpy Momer HaMmeHsrbes or I go 7. Cnepywume DAThH
( mns H3C m ASC - uerwpe) uu(pH MOTYT NPUHUMATL HOOWE IHAUSHHA OT
I no 9. lufas NpoMsBONLHO BufpaHHas KoMOMHMenwA uMEp B IMppe 3aia~
HUA OIHOZHAUHO ONPEEeNfeT MCXONHME MaDaMeTps NPOeXTHUpyeMmol akewr-
pOyCTAHOBKH, "yBrsanHue" ¢ HOMUHAUTHHHMU HETDAREHMAMM M CXEMAMM NpH-
JABrANIMX Cereil, XOAMUECTBOM OTXONAIMX BOBUYUHHX M KAGeNbHEX JMHMHA,
BEADUYHEM DE3EPBOM CHCTEMH 4 T.I.

BuecTe ¢ TOM [AA KARIOLO THIG CTAHUMH (IONCTOHUMU) BaPHAHTH
MOPY'T OTHAKUATHCA YPOBHEM HOMUHANLHHX HONpAXEHU) ceTeft, KOIRUGCTBOM
¥ MOIHOCTDBI I'GHEDATODOB, MOWMOCTbI noTpeturensit, a Ha H3C, A ®
'3 umerTh CBA3b CETHO TONLKO BHCWENO WIM BHCHEr0 ¥ CpPejHero Hanpa-
meHuit. COOTBOTCTBEHHO TPYAOGMKOCTE BHIONHEHHA DASNMUHLX BADHANTOB
KYPCOBOT'O MPOGKTA MOXET OKas3aThCA DAasmWuHOM.

losToMy AR KaXIOPO THNA SAEKTPOCTaHuMM (NOLCTAHUMM) NPH coc-
rasneHuy uxdpa 3808HUA 1ONECO06PA3HO KOHTPOAMPOBATH 0 KJNUSBHNK Ta-
GaMnaM Bropyw M TpeTho noskuuu mudpos, ONpefeNslpMX YKA3aHHWe pas-
awuun. Hanpusep, ecan B TpeTheit nosmmu wudpos K3C, AC w I'aC

. (BYAXX, 6XMXA, 7YV XX) # paexo or 1 40 4 ONOKTPOCTANIMN HMSOT

cBA3L TOAbKC € ceThi BH, & ecmm or 5 g0 9 - ¢ cersast BH u CH.

B METOAMYECKHX YKAIBHWAX He NDEIYyCMOTDEHH BAPMAHTH DAERTPOCTAM-

UM, MMERMX PEHEPATOPH PA3NYUHMX THNOB (MomHocTed).
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