11 kaace

3agaua 1. CooOmarommecs cocyabl. B 1ByX OJMHaKOBBIX
COOOLIAIOIMMXCA BEPTHKAIBHBIX IMIMHAPHYECKUX COCYyIax
HAXOJUTCS KUJIKOCTh TNIOTHOCTH p. [lepBOHAYAIIbHEIN YPOBEHb
xuakoctd B cocygax |=10 cm or gua (puc. 1). Cocympl
COCZIMHEHBI Yepe3 OTBEPCTUSl B UX JHE MAICHBKOH TPYOOUKOU
npeHedpekuMo Magoro oorema. B neBom cocyme Ha Boeicote 2|
OT JHA HAXOMUTCA JIETKWA TOPIICHb, KOTOPBIH MOXET

cBOOOAHO mepememarhses 0e3 TpeHnus o crenku. [log mopraem

HaxXOAUTCS BO3AYX IpH arMocdepHoM nasinenun P, =2po9l. C Puc. 1

MoMeHTa BpeMeHHu t =0 B jeBblil cocyA B IPOCTPAHCTBO HaJ HOPIIHEM HAYMHAET MOCTYINaTh

XKHUJIKOCTh IUIOTHOCTH p, NPHUYEM CKOPOCTb HPUPOCTa €€ YpOBHS Haj IOPIIHEM COCTaBISET

v = 0,2 mMm/c.

1) C xaKkoif CKOPOCTBIO JBHKETCSI TIOBEPXHOCTD KHJIKOCTH B IIPAaBOM COCYJIe€ B Havasie npouecca?

2) C kaxko# CKOpPOCTbIO M B KaKOM HalpaBJIeHUU (BBEPX WJIM BHU3) JIBUIKETCS MOBEPXHOCTH

KUJKOCTH HaJ MOPIIHEM B Havyaie mpouecca?

3) Ha kaxkoii BBICOTE Z OT J{HA cocy/a OyJeT HaXOIUTCS TIOBEPXHOCTh JKUIKOCTH HAJ| TIOPIITHEM
a) uepes 600 c? 6) uepe3 1100 c?

Temmeparypy B cocyax MOKHO CUUTATh MOCTOSIHHOMN. JKUAKOCTb U3 COCYI0B HE BBIIIMBAETCS.

Bo3mo:kHoe pemenne (Amosgonckmii A.). 1) ITycte depes mamoe Bpemst At mocie Hauana
MOCTYIJICHUS KUAKOCTH Ha MOPIIEHb BHICOTA CTOJI0A KUIKOCTH B MPABOM LUJIMHJIPE BO3pOCIa
Ha Ah. V3 ycnoBusi ruipocTaTHYeCKOr0 PaBHOBECHS B COCYIax
Po + p9(1+Ah) = p, + pguAt + pg (1 - Ah).
W3 3T0r0 ypaBHEHMsI HAXOAUM CKOPOCTh MOAHSTHS KUIKOCTH B MPAaBOI YacTH cOCy/a B Hayale
nporecca: v, = Ah =2
At 2

2) ITycts S — ruromaap nopiHs. M3 3akona boiinsa-MapuoTra

(PolS =( P, + pYUAL)HS))
HaieM BbicoTy H cTonba Bo3/yxa B JIEBOM COCYIE:

I I
pgut ot
Po 21

3I[CCL t— BpEMs MOCTYIJICHUA KUIKOCTU B JIEBBIM COCyI. Torma MOBCPXHOCTL KUIAKOCTH HAl

1+

IMOPIIHEM HAXOAUTCS Ha BBICOTE Z OT JHA cocyha.
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z(t):(l—h)+H+ut:I—U—t+;t+ut:I+U—t+ It.
2 1+pgu 2 1+U

1)

Po 2l

z(t)z(l+%tj+(l—%tJ=2l,

TO €CTh B HadaJi€ mMpouecca CKOPOCTb M3MEHCHUSA BBICOTBI IMOBEPXHOCTH XHUIAKOCTHU Oau3Ka K

[Tpu manbix t BeICOTA

HYJTIO.
3a) U3 popmyuet (1) cieayer. Uro mpu t = 600 ¢ uckomast BeicoTa Z = 22,25 cM.

36) ®opmanbHas moactaHoBka Maét, uro yepe3 t =1 100 ¢ B 1eBOM IWIMHIPE TOJ MOPIIHEM
ot
YPOBEHB KHJIKOCTH OMyCTUTCSA Ha h :E =11 cm. Ho, 3to 6omnbmie |. CiaemoBarenbHo, K 3TOMY

BpPEMEHHU BCs BOJA M3 IOJl HOPIIHS HEepeTeyeT B NPaBYI YacTb, a BO3JYX I0J IMOPLIHEM
"mpoOyabKHET" U MOPLIEHb OIYCTUTCS HA JIHO.

Torpa BeIcOTa ITIOBECPXHOCTH XKUAKOCTH Ha IIOPIIHEM OKAXKETCA Z = ut =22 cm.

Kpurepun oueHuBanus

1) YcaoBue ruipocTaTHueCKOro paBHOBECHS 2 6aaa
2) Mau otBet K myHKTY 1 — (hbopmyrna + gucio) 0.5 + 0.5 6asia 1 6amn
3) 3amnucan 3akoH boitng-MapuotTa 1 6ana

4) TTosmy4eHO BbIpaXKEHHE JUTS BBICOTHI IOBEPXHOCTH JKUIKOCTH OT BpeMEHH 2 aJjijia
5) [laH OTBET K IMYHKTY 2 1 6ann
6) [lan oTBeT K MyHKTY 3a) 1 6ann
7) YkazaHo, 4To BO31yX "MPoOy/IbKHBAET" U MOPIIEHb OMyCcKaeTcs Ha AHO 1 6as
8) lan oTBeT K MyHKTY 30) 1 6ana
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3agauya 2. CrekinonoabéMHMkH. [Ipy BKIIOUEHUM 3JIEKTPOABUraTeNs CTEKJIONOIBEMHHUKA

OI[HOﬁ ABECPU ABTOMOOMJIA CTEKIIO IIOAHUMACTCA U3 HUXKHETO B BEPXHEC ITOJIOKCHHUEC 3a BPEMS tl .

Ecnu BximounTh OIHOBPEMCHHO JBa CTCKIOIIOABEMHHKA, TO CTCKJIA IIOJHHUMYTCA 3a BPEMs t2

(t,>t).
1) 3axkaxoe Bpems t, MOJHUMYTCSI TPH CTEKJIa aBTOMOOWIIS IIPH OHOBPEMEHHOIT padoTe Tpéx

CTEKJIONOALEMHUKOB?

2) 3a xakoe Bpems t, TOAHMMYTCS BCE YeTHIpE CTEKJIa aBTOMOOWIS NpPU OJHOBPEMEHHOMN

paboTe Bcex YETHIPEX CTEKJIONOAbEMHUKOB.
Ipumeuanus. Cauraiite, 4T0 CHIIa, HEOOXOIUMAs IS MOABEMA CTEKIIA, HE 3aBUCHT OT CKOPOCTH
noabéMa, a cwia TArd F MoTopa CTEKIIOnoabEMHHUKA MPOMOPIHMOHATIBHA CHIIC TOKA, MIYIIETO

4Yepe3 HETO.

Pemenne (I'ynenko A., Kapma3un C.). 3aK0H COXpaHEHHUs SHEPrdu NpH padOTe OIHOTO
CTEKJIONOAbEMHUKA!

U =17(r+R)+sF /t,.
3nece U — DJIC akkymynsatopa, I — ero BHYTPEHHEE CONpPOTUBIIEHHE, R — compoTuBIIeHHE

0OMOTKH 3JIEKTpOJBUTATENS, | — CHIa TOKa, HEOOXO0IMMas JIJIs PABHOMEPHOTO MOIbEMA CTEKIIA U
co3paarolas Heooxoaumyto cuiy Taru F = g1, f — koadduiueHT npornopuroHaIbHOCTH, S —

NepeMCIICHUC CTCKIIA IIpU noabEMe.
HpI/I pa60Te ABYX CTEKJIONOJbEMHUKOB CHJIA TOKa, TCKYLICI0 4Y€pe3 aKKyMYJIISITOP, B [ABa pa3a
0OJIBIIIE U 3aKOH COXpaHCHUA OHCPIr'U BBITIAAUT TAK:

21U =(21)’(r+R/2)+2sF It,.
Jnst TpéX CTEKIIONOABEMHHUKOB:

31U =(31)°(r+R/3)+3sF /t,.
I[J'ISI ‘{eTLIpéX CTCKIOIIOABEMHHUKOB:

41U =(41)" (r+ R/ 4)+4sF /t,.

; . _ 11 11
W13 nepBbIX TPEX ypaBHEHUH MOTyYaeM: ==,
t3 t2 t2 tl
Otkyna nomyyaem t, = Lt
’ 2t1 -4 .
AHaJIOTUYHO: t, = Lt .
3t - 2t,

W3 ypaBHEHUW# BUIHO, 4TO TpPU HacaTbHOM akkymyisTope (r = 0), Bce uYeThpe ypaBHEHHSI
BBITJIAIAT OAMHAKOBO M, COOTBETCTBEHHO, BCE BPEMEHA MTOAbEMA TAKKE OJIMHAKOBBI.
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Kpurepun onenuBanus
1. 3anucaHo ypaBHEHHE 3aKOHA COXPAHEHUS SHEPTUU

MIpHU MOABEME OJHOTO CTEKIa 2 daJi1a
2. 3anucaHo ypaBHEHHME 3aKOHA COXPAHEHUS SHEPrUU

MIpY MOABEME JIBYX CTEKOJI 1 0an
3. 3amucaHo ypaBHEHHE 3aKOHA COXPaHEHUs SHEPTrUU

IIPU TIOJ{bEME TPEX CTEKOI 1 6ana

4. 3anucaHo ypaBHEHME 3aKOHA COXPaHEHMsI SHEPTUU

IIPU TIOJbEME YETBIPEX CTEKOJI 1 6ana
5. IlonmydeHa cBsA3b Ha BpeMmeHa t, t,, t, 1,5 daaaa
6. IlomydeHa cBs3b Ha BpemeHa t, t,, t, 1,5 6aaaa
7. Haiineno Bpems t, 1 0asn
8. Haiineno Bpems t, 1 6ana
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3agaua 3. 3apsaka-paspsiaka. B snextpuueckoil nenu

A
(puc. 1) Bce »BiEMEHTHI MOXHO CUMTATh WJCATbHBIMHU.
Konnencarop emkoctero C me 3apsuken. DJIC Oarapen & K

3agaHa. Knrou K 3aMbIKaroT, a 3aT€M pa3sMbIKalOT B TOT

MOMEHT, KOrJja CKOpPOCTb  HM3MEHEHHS  DHEPIuH,
3amacéHHOM B  KOHJEHcaTope, cocTaBigeT 75% oT Puc. 1
MaKCHUMaJILHOH.

HaﬁHHTe KOJMYCCTBO TCIJIOTHI, BBIACIIMBIICCCA B LICIIN IPHU 3aMKHYTOM KIJIHOYC.

Bo3moxknoe pemenne (LlleponoB A.). CKopocTh U3MEHEHUS SHEPTUU KOHAEHCATOPA!

2
p_d(a’)_ada_qa, 0
dt\ 2C Cdt C

3,I[eCL | — cuia Toka B enu,  — 3apsaa Ha KOHAEHCATOopeE.

SanumreM 3akoH OMa IS [enu:

g=-1R+3, )
C
PaGora Gatapen uaET Ha 3apAaKy KOHIEHCATOPA ¥ HA TEILIOBBIE IIOTEPH HA PE3UCTOPE:
El=P+IR, 3)
MaKCI/IMYM MOIIHOCTH JOCTHUIaCTCs IIPpU CUJIC TOKaA I = ﬁ .

U3 ypaBHeHus (2) HailnéM 3apsig Ha eMKOCTH:

2R 2

U3 (1) HaiigéM MaKCHMaNbHYK CKOPOCTh U3MEHEHHS SHEPTUH:
82
I:)max = ﬁ ' (4)

3 &7
[1o yCIIOBHIO B MOMEHT pa3MbIKaHHs Kioda P = —— (5)

16 R

[ToncraBmss 3T0 BhIpakeHUE B ypaBHEHHE (3) MOIydnM:
2

Pemast 5T0 KBagpaTHOE ypaBHEHUE HAWJEM:

2 2

8+18 31& E &

l=—zx || =] -2 +—
2R™\4|R| 16|/ R| 2R 4R
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& 3&
lh=— l,=—.
4R 4R
N3 ypaBHeHus (2) HaiiiéM COOTBETCTBYIOLIUE 3aPsi/IbI:

ey cE

& 4 0, = 1

JI>KOyIeBO TEIUIO, BBIJICIUBILECECS HA PE3UCTOPE PaBHO:

q2
W=|g&——|.

2C

COOTBETCTBEHHO,
W, _2egr Ocgr Deg ;W = 8cer—teer-TLee
32 32 32 32 32 32
Taxum 06pa3oM, 3a1a4a UMEET J[Ba PEILICHUS:
W, :ECEZ; W, :1C82.
32 32

Kpurepum oueHuBanus
1) [MonydeHa cKOPOCTh U3MEHEHUsI SHEPTUH KoHeHcaTopa (1) 1 6ann
2) 3anucan 3akoH Oma st nenu (2) 1 6ann
3) Haiinena makcumainbHast CKOPOCTh U3MEHEHHsSI SHeprun KoHaeHcaropa (4) 1 6ada
4) HaiiieHa MOIIHOCTH B MOMEHT pa3MbIKaHus Kitoda (5) 1 6ana
5) ITony4yeHo KBaJpaTHOE ypaBHEHHE /ISl COOTBETCTBYIOIECH CHITBI TOKA 2 6an1a

6) Haiinensl 3apsiapl Ha KOHIEHCATOPE, IPU KOTOPBIX B LIENH BbIAEISAETCS
COOTBETCTBYIOIIAsA TeruioTa (1o 1 6anmty 3a Kaabli cirydaid) 2 das1a
7) Haiineno coOTBETCTBYIOIIEE KOJTUYECTBO TETUIOTHI

(mo 1 Ganmy 3a KaXKIbli Cirydaii) 2 dasna
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3agaua 4. [loaro au ymerwouu? B riyOuHax BceleHHON BIAJIIM OT BCEX TATOTEIOMIMX Macc
HAXOJUTCSI TOHKUI OHOPOAHBIN cTepskeHb AmuHbl L = 10 M u maccoit M = 1,0 kr. ITo Hemy 6e3
TPEHUsI MOXKET CKOJIBb3UTh OycuHka maccod m = 0,1 kr. B HauanbHbI MOMEHT OyCHHKa CIIeTrKa
CMEIllEHa OTHOCUTENIBHO LIEHTPAa CTEP)KHS M CUCTEMa HeNoABM)KHA. Uepe3 kakoe Bpems T
GyCHHKa BIIEPBBIC JOCTHTHET CepeMHbI cTepkus? I'paButanmonnas mocrosunas G = 6,67-10™

H-m%/kr?.

Pemenne (Ilomc B.). B mpomecce konebaHmii MEHTP MacC CHCTEMBI Tel OYAET OCTaBaThCs
HenoJBWKHBIM. Hauano maGopatopHoil cuctembl orcyera OX moMecTuM B ILIEHTP Macc.
[Togsmxnyto cucrtemy orcuera OX; cskeMm co cnuiei. B JICO yckopeHne OyCHHKH MPH MaJIoM

€€ CMEIICHUU X, OTHOCHUTEIBHO CIIMIBI ONPEAEISIETCS CUIOM NMPUTSKEHHs KOHLIEBOIO OTpE3Ka
CIIIIBI JUTMHOM 2X, U PacroNoskeHHoro Ha pacctosuun ~ L/ 2 or 6ycunku:

_5__Gm(M IL)2x, __8GM

m m(L/2)° N

X -

m,C

YCKOpeHI/Ie CTCPIKH IIPH 3TOM CMCIICHHUHA 6YCI/IHKI/I
_F,_Gm(M/L)2x, _8Gm

X

a =
M,C M M (L / 2)2 L3
Torna yckopenue a,, OyCHHKH OTHOCHTEIIBHO CTEPXKHS OyIeT paBHO
8G(M +m)
8y =8¢ ~au.c :_Txi

Honyquo YpaBHCHHUE TapMOHHYCCKUX KoJIeOaHHI 6y0PIHKH OTHOCHUTCJIbHO CIIHMIBI. HepI/IOI[

3TUX KoieOaHui

L

T=2zlo=7L | ———— .
2G (M +m)

M ckoMoe BpeMst paBHO YETBEPTH MIEPHOIa TADMOHUIECKUX KOJeOaHui
r=T/4~2,0-10°c ~ 24 CYTOK .

Pemenne (I'ynenko A.). M3BecTHO, 4TO mepuon KoiiebaHuil ABYyX Tpy30B M u M, CBsI3aHHOI

pr)KHHKOﬁ C )KéCTKOCTBI-O k, OHpe,Z[eJI}IeTC}I TOYHO TaKX€, KakK I OJHOIO rpy3m<a Ha
. mM
MNPY>XHUHKE, HO TOJILKO BMECTO MAaCChI I'py3a HYKHO B3STh MPUBCACHHYIO MacCy 1 = —M (310
m+

BBIPAKCHUC MOKHO ITOJTYYUTH U3 ypaBHeHI/Iﬁ )IBI/I)KGHI/IH).

[Tepuox xonebanuii rpy3a Ha MPYyKUHE paBeH T=27,2.

k
8GmM

B namewm cinydae «koadumment xéctroctn» K = E
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Torna nmepuoj koyebanmii T = 7L ; .
2G(M +m)
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Kpurepuu oneHuBaHus
1) OrmeueHo, YTO NPH CMEIICHNN OYCHHKH Ha X, CHJIA IPUTSDKCHHS ONPEIeNeTCs

B3aUMOJIECTBHEM OYCUHKH U YaCTH CIIULbI AJTUHON 2X; 1 0aan

2) Ilpumenén Bropsie 3akoHbI HproTOHA (110 2 Gaia 3a Kax Iblii

13 CclyqaeB (711 OyCUHKH U JJISI CTEPXKHS) 4 6anna
3) IlomydeHo yckopeHue OyCHHKH OTHOCHTEIIBHO CTEPIKHS 1 6ana
4) TloxydeHO BBIpaKEHUE IS IEPHOJIA KOIeOaHuit 2 dann
5) Tlony4yeH YKCACHHBIN OTBET 2 dana
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3apaya 5. Tosacras auH3a. Besd MOBEPXHOCTh IUIOCKOTO 3KpaHa,

MPEACTABIISIOLIETO coboi MaTOBOE CTEKJIO, OCBEILIAETCs .
napajuleIbHBIM IyYKOM JIy4yel, HampaBJICHHBIM MEPIEeHIUKYISIPHO \
9KkpaHy. TOJCTyI0 IMH3Y B BHJI€ MOJIOBUHKHU CTEKJISHHOIO Ilapa

PaCTOIOKWIA Meped SKPAaHOM TaK, YTO IJIOCKasi MOBEPXHOCTh JIMH3bI .

napajuiesibHa MiIockoctu 3kpaHa (puc. 1). Ilokazarens mnpenomieHus

cTekia auH3bI N = 2,0. /{luameTp NMH3BL, MEHBIIIE PA3MEPOB IKpaHa. Puc. 1

1) Onpenenute paccrosiuue Li OT mIockol MOBEPXHOCTH JHMH3BI JI0 9KpaHa, €ClIM Ha JKpaHe
HaOmromaeTcst kapTuHa (puc. 2). 31eCh MyHKTHPHBIC JUHUM KacaroTCs BHEIIHEH TpaHUIIbI
00JacTy ¢ IepPeMEHHOM OCBEIIEHHOCTBIO.

2) Onpenenurte paccTosiHue L, OT TUIOCKOW MOBEPXHOCTH JIMH3BI IO dKpaHa, €CJIM Ha 3KpaHe

HaOromaeTcs kaptuHa (puc. 3).

CM
CM

: : E— ~ %— o~
|IIlI|IIIIIIIIl|IIII|IIII|IIII|IIII|IIII|IIII|II_v I““|""l'“'l“”l“'|||||||||||||||I|||II|IT_c
. p CM CM
0 1 2 3 4 0 ] 2 3 4
Puc. 2 Puc. 3

Bo3mo:knoe pemenue (Bapaamos C., KapmanoB M.). PaccMoTpuMm X0 Jydeidl B JIHMH3E.
[T1nockyr0 rpaHuUIly JUH3BI BCE JIy4M NPOXOAAT 0e3 mpesiomyieHus. A BOT U3 cepruecKoit
MOBEPXHOCTU BBIXOJAT HE Bce Jyud. YacTh M3 HUX UCHBITHIBAET MOJHOE oTpakeHue. Haiinem
IpelelbHbBId  YroJl MajeHus, MNpH KOTOPOM JIy4d IIEpecTaroT

BBIXOIUTh 32 CHepUudecKyro moBepxHOCTh: Nsing, =1,0. Otciona |

a,, =30 \\
[TocTpouM XOa HEKOTOpBIX Jyueil. M3 maHHON KapTuHKH (puc. 4) \/

MOHATHO, MOYEMY B IEPBOM CiIydae Mbl HaO/l0laeéM Ha SKpaHe

KOJIBIIO OoJiee SipKOe, YeM BCS TMOBEPXHOCTh JKpaHa. ITO KOJBIIO

CO3MaCTCd KakK JiydaMu, HOpomieAIIMMU MHMO JIMH3BI, TaK U l'_!:'

HCKOTOPBIMH  JIy4aMH, HNpOUMICAINMU CKBO3b HEE. HpI/I 9TOM
BHCIHIHASA T'paHHIla SAPKOro KOJbIAa OMNPCACIIICTCA KaK pas JIYy4doM,

NaJaloIIUM Ha cPeprudecKyto MOBEPXHOCTh MO/ MPEACIbHBIM YIIIOM Puc. 4
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B 30"
JuaMeTp ke TEMHOTO IEHTPAJIbHOIO IMATHA paBeH AUaMETpy JUH3bL. OnpenenuM ¢ MOMOIIbI0
MacIITaOHOW JMHENKU BHEMIHUM nuameTp koapua D = 2,90 cm u
JMaMeTp BHyTpeHHero TeMHoro kpyra d = 2,10 cm.

PaccmoTpuM nipenenbHbIi JTyd.

d

Otmeuennsbiit yroi pasen 30°, CD=—=R=1,05cm (puc. 5).

CE :%:1,450M.

IIyers L — nckomoe paccrosiue, torna AB=L—-Rcosa,,.

D _ Puc. 5
BE=—+Rsing,.
2 v
AB ig
- = a
BE ®
D .
—sina, +R
B pesynbrare npeobpazoBanuii nonyunm L = A — 2,05 cm.
cosa,,
Bo BTOopom cityuae Touku D u E nomknsl coBrniacts. Torga D = d = 1,05 cwm.
sing,, +1
LL=R———=182cm.
CoOS&x
np
Kpurepun oueHuBanusi
1) TloHnMaHME HATUYKS TIOJIHOI'O BHYTPEHHETO OTPAXKCHUS ISl YaCTH JIydei 1 6ann
2) Omnpenenex npeaenbHbii yron B 30 rpaaycos 1 6ana
3) PucyHOK ¢ X0I0M Jy4eil, MOsICHSIONMI 00pa30BaHKe Ha KpaHe MepBOil KApTHHKU. 2 6aJjiia
4) Tloka3zaHo, 4TO TUAMETP TEMHOTO MATHA PaBEH UAMETPY MOJIyIIapa. 1 6ann
5) 3anmcaHbl FTeOMETPUYECKUE CBSI3H, TIO3BOJISIOIIUE TIOJTYYUTh OTBET. 1 6ana
6) Ilomyuena ¢popmyna i L B mepBom ciaydae 1 6ana
7) BepHblil YHCICHHBIN OTBET B IEPBOM CIIydyae 1 6ana
8) BepHblii epexo/ KO BTOPOMY CITyJar0 1 6ana
9) BepHbIil YHCIIEHHBIN OTBET BO BTOPOM CIIydae 1 6ana
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