Oanmnuana «@Pusztex» mo pusuke,
E ¢pespans 2024
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.I
. B omeemax gcex 2a00ay donycmumul 0ObIKHOBEHHbLE OPOOU
r l_l U PROUKAILL.

4. JIpe Karymku ¢ HHAYKTHRHOCTAMA Ly = L u L2 = 41 1 yncnamMu BUTKOR 1) = K
H 1 = 2n NOMELIEHBl BO BHELIHHE OJHOPOJHBIC MArHMTHBIE INOAA C
MOCTOAHHBIMH BO BpeMEeHW MHAYKIIUAMH (cM. puc.). [Inomags BUTKa Kaxmokd
karymkd S. HyjyKilMM BHEUIHWX 1NOJNEH HANpaB/ieHbl [EpPNEHMKY/ISPHO
IVIOCKOCTAM BUTKOB KaTyllek. KaTylliky HaX0/Tes A0CTaTOUHO AaleKe ApyT oT
apyra. OMHUECKOE CONMPOTHBNEGHME KATYIUEK U COSTMHNTENLHBIX MNPOBOAOR
npeHeOpekKMo Masio. BHayane Toka B KaTyLWIKax HET.
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1) C kax o#i CKOPOCTHIO (1O MOAYIIO) HAYHET H3MEHATHCA TOK B KATYIIKAX, €CM B KATYIIKE ¢ WHAYKTABHOCTBIO L)
MHAYKLHA BHEIIHETO MO HAYHET BO3PACTATh CO CKOPOCTRIO AB/ Af = a(x > (), a BO BTOPOH KaTyllIKe BHENIHEE
10JI€ OCTAHETCs HEM3MEHHEIM?

2) 3a HexkoTOpoe BpeMs UHAYKIMUSA BHELUACTO [0 B KATYLUIKE ¢ MHAYKTHBHOCTEIO L1 ¥MEHbIIWIACE OT Bo 10 Bu/2,
He W3MEHMB HalpaB/eHHd, 2 B KaTYLIKE ¢ HHAYKTHBHOCTBIO [2 HHAYKIMS BHEUIHErO MOAs YMeHbIIHTAch 0T 28
no 2B¢/3, He niMeHHB Hanpaeienua. Baewnne nois B KaTywkax M3MeHSIIMCH HepaBHOMepHO. Haiith Tok (o
MOIYIIO} B KATyIMIKax K KOHIY M3MEHEHHS BHCIIHHX [oJci. OTBeT Aare ¢ uuciioBeM Ko3(h(OULIHERTOM B BHIE
0OBIKHOBEHHOH Ipobu.

5. B ctene caenana sebolblUas BHIEMKA, BHYTPH KOTOPOH HAXOUHMTCH MAICHBKAs
NaMnoYKa Tax, 4TO NPAMOH CBET OT JIAMITOYKH HA CTeHY He momnajact (CM. puc.). 3
CripaBa 0T 1aMIIOYKHK HA HEKOTOPOM PACCTOSHHH A pacnonokeHa TOHKas cobuparomas
nMH3a ¢ GOKYCHBIM paccTossHHeM F = h/2 . I'7aBHas onTHYeCcKas OCh JIMH3bI
TOPH3OHTAILHA W TPOXOJMT Yepes AamMnodky. Paamyc auH3bl v = 3 cM. Crpasa ot
NHH3BI Ha paccTogHuM | = 2h/3 pacnionokeHo napaiieibHO CTeHe IIIOCKOE 3epKano
3. CuyuraTh, 4TO CBeT, HAYHIMA MMMO JHH3bL, MPOXOAHT [UIOCKOCTH JIMH3BI
BecnpenaTcTBeHHO. PasMephl CTEHBI U 3epKana HAMHOIO GONBLIC PA3MEPOB JTHH3EL

L T

1) Hajiaute nolans HeocBeIEHHOM YacTy 3epKana.
2) Hafinute nyioma/ih HEOCBELIEHHON YacTH CTEHAI.

OTBeTh jaiite B [cM?] B BMAC Y71, [11€ ¥ - LEJI0€ HHC/I0 HITH NpocTas 06biKHOBEHHas Iposh.



Oanvnuaga «@ustex» no pH3luKe,
deBpain 2024

Bapuant 11-01

B omgemax acex 3adaw donycmumul oBbIki08eNbIE OPOOHY
u paduxanst.

1. C k1MHa, HAXOAMIErOCA Ha IUEPOX0OBATOM FOPHIOHTANEHOM CTOE,
COCKajIb3biBaeT OpycoK Maccoid m ¢ yckopenwem a1 = 5g/13 #
cKaTeIBaeTCA De3 MpocKanb3kIBAHHA NMONBIA IMTUHIP Maccod 4m ¢
yckopeHueM az = 5g/24 (em. puc.). Kiun ocraercs B nekoe. Yriwl
HAKITOHA MoBEPXHOCTEH KTHHA K TOPH3OHTY
a,(sinag, =3/5cosa; =4/5) ¥ a,(sina,=5/13,cosa, =12/13) .

a

HanpaBneHmst BceX JBH)KEHHMH JieKaT B OJHOH BepTHKAIBLHON
IJIOCKOCTH.

1) Haiiti cuny Tpeuus F) Mexly OpYCKOM H KIIMHOM.
2) Haiitu cuny TpeHus £2 MEAXAY UHAMHIAPOM H KITHHOM.
3} Haiitu cuiy TpeHRS 3 MEKAY CTONOM M KJIIMHOM.

Ka bl OTBET BRIPA3UTDL Hepe3 M U g C YMCNOBLIM K03 GrIeHTOM B BHAE OOBIKHOBEHHOIH ApOOH.

2. C wuncankHeiM  omHOATOMHHIM razom coepmawor A P/ P,
nukIHueckuii nmpouecc 1-2-3-1. Ha pucynke npefcrtasneHa
3aBUCUMOCTE P/Po ot ViV, 3aeck V u P - 0bbeM v gaicHue 8
rasa, Vo u Py - HEKOTOpbIe HEU3IBECTHLIEC 0OBEM U JIaBIIEHHE. .

1) HafanTe oTHOIIEeHUE MoAY/IA IPUPALLICHN A BHYTPEHHEN J
9HEpray Tasa B npouecce 2-3 k paboTe raza 3a HHKA. 44
2) Hafinute oTHOINEHHE MAKCHMAITLHOH TCMIICPATYPEI Ta3a %
B Tipolecce 1-2 K TeMOepaType ra3a B CocTosHMH 1. 2,51
3) Haiipure KI1J1 nnkna. T
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3. B ueHTpe monoro mapa ¢ AUIIEKTPUIECKO NPOHULAEMOCTBIO £ H PAdHyCaMH MOBEPXHOCTEH r U R HaXoaWTCH
wapkK ¢ 3apsaoM O (cM. puc.). M3pecTHa rpafuyeckas 3aBUCHMOCTD NOTEHIHMANA ( MEKTPHYECKOTO MOMK BHYTPH
IM3IEKTPHKA OT PacCTOSHMA X OT LIEHTPa NMONOFC 1apa B MHTepBane u3MeHeHui x ot R/3 1o 2R/3 (oM. puc.).

31ech ¢, — NOTEHIIHAT B HEKOTOPOH TOYKE BHE mapa, [ToTeHuman B HeCKOHEYHO YAATEHHON TOUKE IPHHAT PaBHbIM
HYIIO.
1) Cuuras w3BeCTHBIME 1, R, (), £, HAaliTH aHATUTHYECKOE BLIpaXXeHHe (B BHjE GOPMYIIBI) JUIs IOTEHIMANA BHYTPH

IIHUDJICKTPHKA 1IpH x = R/4.
2} Hcmonp3ys rpadMK, HAHTH YUCHEHHOE 3HAYCHHE £ .
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Ha oanoii cTpanue MOKHO 0OpMAATL TOMbKO oany 3a1ady. OTMETHTE KPeCTHKOM HOMEp 3a[atH,
pellerHe KOTOpoH NPEACTARICHO Ha cTpaHuie. TaKkKe YKaXHTe HOMED CTPAHUIIE H CYMMADHOE
KOJIMYECTBO CTPAHHLU B PEMIEHMH K&KI0H 3a0a4YH OTICIBHO.

1 2 3 4 S 6 7 CTPAHHLIA
5 O O N {1 V34

Ecm omMeneno Gostee omioi 3a1a98 MO He OTMEYEHO HE OJHOH 321841, CTPAHALA CYMTAETCA YEPHOBAKOM H
He nposepAeTcd. CTPAAWULT N0 KaXA0H M3 34124 RYMepYIOTCH oTaenkno. [Topya QR-kona weaomyctHma!
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Ha onno# cTpanwie MOXHO ohOpMIAT: TOILKO 0XRY 3azagy. OTMeTETE KPecTHKOM HOMED 3a]1auH,

PpEMeHHES ](OT()pOﬁ [MPEACTABRCHO HA CTPAHHKIIE. Takxke YKOXKHTE HOMEp CTP2HHLB] H CYMMapHO<
KOIHYECTBO CTPAHAU B PEIEHHY KA Aol 321241 OTAENBHO

4 5 6 7 CTPAHUIIA

P2 3
O X O O 0 0 O 4133

Ecnu otmeyento Goee 0THOI 331891 HIH 11¢ OTMEUCHO HY OZHOH 3a0a4H, CTPAHHLA CIHTACTCA YEPHOBHKOM |
He posepaeTea, CTPAHMUBI N0 KAXKI0H W3 38134 RYMepyloTen oTaexbno. [lopya QR-koga BenomycTrmal
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Ha onHolt crpannue MOXHO 0POPMIATE TOEBKD 0QHY 3aa29y. OTMETETe KPecTHKOM HOMeEp 33Ja4H,
pemenHe KoTopoit NpecTaBAeHO Ha cTpaHHie. TakKe YKAKHTE HOMED CTP2HHUBI H CYMMApHOE

KONHYECTBO CTPAHHL B pELLIERMH Kaxa0#H 3a0a4u OTAENLHO

4 5 6 7 CTPAHHIIA
O X O 0O 0O O O 2133
Ecnn ormedeno fonee oHOH 328290 HIM HE OTMEYEHO HA OAHOH 337a4H, CTPAHMIA CUMTASTCH YEPHOBUKOM U

ne nposepsercs, CTPaHHIK [0 KAXKIOH W3 38039 ByMepyloTces orgedsan. [lopua QR-koaa HegomycTinma!
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Ha onnofi cTpanmme MoxHO odopMIaTe TONBKO ogaY 3a1a9y. OTMETETE KPeCTHKOM HOMEp 3aAa'n,
PelUIEHHE KOTOPO# NPENCTABNEHO HA CTpaHwie. Takke YKaKHTE HOMEp CTPAHHLE! H CYMMapHOoe
KOJHYECTBO CTPAHHLI B PELIEHNH Ka)KI0H 3a0aUH OTIEIEHO.

1 2 3 4 5 6 7 CTPAHHMIIA
O ® 0O 0O 0O 0 U IU33

Ecnm oTmeveno Gonee 01H0M 320299 HIIM HE OTMEYER0 HU OJHOM JafauH, CTPaHHLA CHUTAETCH SICPHOBHKOM U

He nposepserca. CTpanHibI Bo KAXA0H M3 3834 AYMEPYIOTCA oTaeasHo. [Topua QR-koAa HejonycTuma!
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Ha oHOM cTparHIle MOKHO 0OpPMIATE TONBLKO 0AHY 3a7a7y. OTMEThTE KPECTHKOM HOMEp JaZauH, m

- : PEIIEH e KOTOPOH NPEACTABIEHO Ha CTparHIle. Takxe yKakUTe HOMEP CTPaHHULILI M CYMMapHOe
KOTTHYECTBO CTPAHHI B PeNleHHHA KaxI0i 3a1a4n oTaensHo

L}
1 2 3 4 5 6 7 CTPAHHMIIA
L]
m OO0 X OO0 O 1,13 42
EBEenu ormeseno Ganee D,‘lHOi‘l 3a0a4M MITH HE OTMEY9EHO HR DJJ[HOP'I JagayH, CTPAHMUA CTHTACTCH HEPDHOBHKOM H
HE MPOBREPAETCA. CTPARHNLT N0 KAKIOH A3 3a74M HYMEpYHOTeA oTaeabno. Tlopya QR-koaa nefonycrima’
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m Ha oano#t cTpandue MOXHO 0QOPMIATE TWIBKO OIHY 3anaTy. OTMETETE KPeCTHKOM HOMED JalatH, E
pellerde KOTOPoHR NpeACTARNEHO Ka cTpanne. Taoke YKaOWHTE HOMEp CTPAHUIL M CYMMapHOoe
KONHYECTBO CTPAHHL B DEITERHH Kax10it 33124 0TIENEHO.

1 2 3 4 § 6 7 CTPAHHUIIA
\/
00X O 0O O 0O 2mge
Ecmm orMeveHo Gonee 01403 3aTaqK HAN HE OTMENENO HH OAHON 381auM, CTPAHMLA CUMTACTCA YEPHOBUKOM i
He Npobepaercs. CTpaHhnbl m0 KakAod H3 32189 HYMepYIOTEA oTaeanno. [Topua QR-xona renomycrrma!

255 £e
EdENERRNYN BRI EE
Xe | o 2&k v 2E-L T 47 Fr
L 2 2qE b
Xio 3 4 !




Ha 0/1H0#i cTpaHtile MOXKHO OPOPMARTE TOIBKO 0AHY 3atady OTMETbTE KPECTHKOM HOMED 33424,
peéneHye KOTOpPOl MPENCTaBNeHo Ha cTpaHuie. Takke YKakNTe HOMEp CTPAHHLIB KU CyMMapHoe
KOJIMYECTBO CTPAHALL B PEIICHUH KX JOH 33/[a4H OTAEABHO.

4 5 6 7 CTPAHUIIA

D00 KO0 DO  Temd

EcnH oTMeuero Gotee oHOR 1a/1a%K KN HE OTMEYSHS HK OIFO# 320349y, CTPAHULE CHHTAETCA TEPHOBAKOM H
He npoBepaeTca. CTPARNLIBI 10 KEkKIO0H H3 34184 HYMEPYIOTCR oTaea6H0. [Topua QR-koaa ncaonycTnMal
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m Ha ognoif cTpanine MoxHO 0(OPMWIATS TONBKO 0JRY 3amaTy. OTMETETC KPeCcTHKOM HOMeD 3a1aun, m
pelleHHe KOTOPOIl [IPEACTABIIEHO Ha CTpaHMue. TukKe YKRDKHTE HOMEP CTPAHHIL W CYyMMapHOe
KOIM4ECTBO CTPAHHI B PEMIEHHH KaXKADH 384K OTHE/EHO.

1 2 3 4 5 6 7 CTPAHHIIA

O O O O K O O A M3 4

Ecnn ormeueHo 6onee 0THOA 3a0a4M HAR HE UTMEUCHO AN OJIHGH 3aNa4H, CTPAHHLA CHHTACTCA YEPHOBHKOM H
ue npopepsctcs. CTpaHanel 00 KAKA0H W3 337149 HymepywTen otaeanno. [lopua QR-koaa segonycrisval
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Ha oaHo# cTpanHie MOXHAO 0opMasTE ToabKko ondy 3agavy. JTMeTbTe KPECTHIKOM HOMED 3a/atuH,
PeLUEHHEe KOTOPOH NpeACcTaBIeHO Ha cTpaHuLe. Takke yKaXuTe HOMEp CTPaHHIE! B CyMMapHoe
KOJIHYECTEO CTPEHHLL, B PEIIEHHY Kax01i 3a1auH OTASIEHO.

1 2 3 4 5 6 7 CTPAHHUA
Ecain otmeueno Gonee 0(HOM 13191 HAN He OTMEYEHO HY OAHON 32/1a4M, CTPRHHLA CHHTASTCA YEPHOBHKOM H
He nposepaeTca. CTPARHIE! MO KAXI0H W3 3a0a4 HYMepYIOTCA oTaeihao. [Topaa QR-xo1a HepomycTrma!
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Ha ozHoii cTpanillie MOKHO 0GOPMIATE TOIBKO OHY 33837y, OTMeThTe KPeCTHKOM HOMEP 3aaauH,
pelieHKE KOTOPOH NPEACTARICHO Ha CTPAHAUE. TAKKe YKANKMTC HOMED CTPAHHIIb H CYMMApHOE
KOITKYCCTBO CTPAHKL B PEUTEHHH KX 106 3a1a9H OTIETBHO.

1 2 3 4 5 6 7 CTPAHHILIA
'Ly 0 Y L L0 ] _m

Ecin otveueHo Gonee oaHOM 33,084H WK HC OTMEUCHO HM O1HOH 33184 M, CTPAHHWIE CHUTACTCA YCPAOBHKOM H
He TipoBepscTes. CTpaHRULI Mo KAXN0H K1 1a3a4 AymepyoTes oTeanno. [lopya QR-xona senomycramal
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Ha oavoit cTpaHnne MoxHo 0iopMIATh TOALKO 0AHY 32129y, OTMETETE KPECTHKOM HOMED 331a4H,
PEiuéHHE KOTOPO# IPeNcTABNEHO Ha CTPANHITE. TAKKE YKAKHTE HOMED CTPAHMIE! H CYMMapHoe
KOJIMYECTBO CTPANHL B PEIIEHHN KAKAOMH 33034 OTACIEHO.

| 2 3 4 5] 6 7 CTPAHHUIIA
OO0 00004 i3
Ecin ormMedeno Boslee 0,4H0M 1a1ays MIIM HE OTMEYGHO KK OIIHOH 3aa21, CTPAHHIIA CHHTACTCH YEPAORHKOM H

ne nposepaeTck. CTPAHUEL 10 KA:KI0HW H3 32144 HYMEPYRITCA 0TAcAbHE, [Topya QR-koaa HegonycTHMa!




Ha omnoit cTpannie MoxHO ofOpMIATE TOILKO OfHY 33aa7y. OTMETETE KPECTHKOM HOMEDP 3aJadH,
™ - pelleHHe KOTOPOH MpeNCcTapneHo Ha cTpaHune. Taoke yKaKHUTe HOMED CTPaHHIEL! W CYMMapHOe
u KOAHYECTBO CTPAHHL B pEleHHH KAk 101 3a0auH OTIENBHO.
]
1 2 3 4 5 6 7 CTPAHUILIA
-
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L Ecnm otmeueHo Gonee OAQHOH 34/1a4H HITH HC OTM{HEHO HH D,HHOFI 340d9H, CTPAHHUA CYHTACTCH YEPHOBHMKOM H
BCPA A

ne npopepsierca. CTPaHMULL 10 KARA0H K2 18184 RyMepYloTed oTaenkno. Ilopua QR-kena negomyctima!
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Ha oxHoK cTpaHHLe MOXHO 0GOPMIATE TONLKS 01HY 3anady. OTMeThTE KPECTHKOM HOMCD 3a71a4H,
peLICHAE KOTOPOH OPEACTABIEHO HA CTpatHuUe, Talke YRaKMTe HOMED CTPaHHLE H CYMMApHOe
KOMHYeCTRO CTPAHHL B PELIEHHH KX/I0H 3371341 0TACTIBHO

1 2 3 4 3] 6 7 CTPAHHIA
Ecnn otMedeHo Goslee 0AHOI 3ATaYH WM He OTMEYEHO HH OJHOH 337a4UH, CTPAHMLA CUNTACTCH YEPHOBHKOM H
He TipoBepseTcd. CTpaHuilbi 0 KAXKAOH H3 321a% AYMEPYIOTCA 0TIeALHO, [Topua QR-koga nenonycTuMal
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Ha opHo# cTpandle MokHO oGOPMIATE TOIbKO oANY 3aa4y. OTMETETE KPECTHROM HOMED 33a4a4H,
PELICHEE KOTOPOH NMpPeNCcTABNEHO Ha CTpannLe. TakKe YKLKHTE HOMEP CTPaHHLUE! i CYMMapHoe
KOAWYECTEO CTPAHULL B PEIICHHH KAKAOH 324244 OTIENLHO,

B 0TMeneHo Goree NE0it 3883 H ITH HE OTMEUYEHO HH ORHOM 1a7a4W, CTPAHHIA CYHTACTCA YEPHOBHKOM H
He mpoBepactca. CTPARHLB M0 KaXKI0#A B3 3a1a¥ Hymepylores otaensna. [opya QR-koza negonyctimal
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Ha oanofi cTpaHuie MOXKHO ohOpMIATE TAWIBKO OAHY 3aMady, OTMeThTE KPeCTHKOM HOMED 3a8aqH,
PEIlSHUE KOTOPOI NPEACTARACHO HA CTPAHFIIE. TaKKe YKDKHTE HOMEP CTPaHHUE B CyMMapHoe
KONMYECTRO CTPAHHII B PELUCHHH KAaXIOH 3a1a9H OTHEILHO.

1 2 3 4 5 6 7 CTPAHULA
O O 0O O d 0O d e
Ecmm otMedeno Boee 0 HOH 321894 HITH HE OTMEYEHO HH 0JHOH 1adatH, CTPAHHILE CYHTALTCA YEPHOBHKOM H
ne npopsepaercd. CTPAHKULI N0 KaXI0H A7 38034 HYMepyWTcH oTaeakHo. [lopua QR-xona HegomycTHMal
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Ha ofHo#H cTpannie MOXHO OPOPMIATE TOIBKO 0aHY 3a1auy. OTMEThIE KPECTHKOM HOMED 3a1a4H,
pellieHue KOTOPOH NpeACTaBACHO Ha CTpaHHLe. TakKe YKAKHTE HOMEP CTPEHMUILL M CYMMApHOS
KONHYECTBO CTPAHHIL B PEICHUU KaXKAOH 33024 OTAC/LHO.

1 2 3 4 5 6 d CTPAHHULIA
O O 0O OO0 0 0 _ 3
Ecnu omMeucHo Gonce 0AHOR 320494 WM He OTMEYEHO HM OIHOH ajaun, CTPaHHIA CTHTACTCA YEPHOBNKOM H
He npopepAeTeA. CTPaHMIN M0 KAXA0H K3 1739 HYMEpYIOTCH oTaeakho. [opua QR-xona neaonyctima!
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Ha onnoft cTpaine MOKHO 0DOPMIATE TOVIEKO OAMY 3a1a4y. OTMETLTE KPECTHKOM HOMED 3a1a4H,
peilicHde KOTopoli MPpeJCTABNERO Ha CTPaHALE. TakKe YKUKHTE HOMEP CTPAHHLUEL B CYMMapHOe
KOJNMYECTEO CTPaHHIL B PeIleHHH KAXIOH 3a0adH OTHeALHO.

1 2 3 4 5 6 7 CTPAHULIA
b O B B By L a3

Ecau ormedero Sonee oJHOH 3a0a4H UM HE OTMETEHO HH ONHOH 330394, CTPAaHULIA CIUTACTCA GEDPHOBHKOM H

He poBepseTcA. CTPAHHUL M0 KAXA0H HI 38124 HYMepylTcea otaeasno. [lopya QR-xoaa nenomyctrma!
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Ha omoli cTpanuue Moxno ofopriits Toabko oaHy 3anady. OTMETETE KPECYHKOM HOMED 32724,

PpellieHKe KOTOROA IPCACTABIEHO HA CTpaHHle. Taroke yKaXHTe HOMED CTPAHHIBL H CYMMapHOe
KOJIHYECTBO CTPAHMIL B PEMEHUH KaxJ0il 3a1auH OTAENLHO.

1 2 3 4 5 6 7
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Ecau ommeveno Gonee oaHei 3a0auh MK He OTMETEHO HK OIHON 3a0a4H, CTPAHHIA CHATACTCA YEPHOBHKOM H

He nposepAetcs. CTPAHMIL NO KAXIO0H H3 38184 HYMepy0Ten oTaeabno. [lopya QR-koga nenonycrima!

CTPAHHLA
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