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GOTOAMMNAPAT
3 /-4

Pykosodcmso no 3xcnayamayuu



i. OBIIUE YKA3AHWY

doroannapar PINA-4 npenHazHaueH Ans NOOHTENLCKOH M NPOPECCHOHAND-
HOW CbeMKH Ha YepHO-6esiyl0 W IIBETHYI0O CTAHAAPTHYK TNEPPOPUPOBAHHYIO

GOTONNEHKY WHPHHOH 35 MM,
doroannapar npoct B obpawenuu. BbinosHenue npanui, HINOXKEHHBIX B

HACTOSILEM PYKOBOACTBE, o6ecneuut ero HaNEXKHYW IKCNAYATAIHI0 B TEUCHHe
MHOTHX JIeT.

He npumensiite npu paboTe ¢ annapatom 4peiMepHbiX YCHIWH, obeperanre
ero OT NblJH, CTAPAHTECb HE KACATbCA ONTHKH.

Npn nokynke ¢oroannapara nposepbre ero paborocnocobHoCcTL. Yb6eau-
TeCb B TOM, YTO B TaJIOHAX TaPAHTHHHOrO PEMOHTA MAra3nHOM MNPOCTABJEHb

WrTamMil,, NMOANHCHL NPpOAdBUd H NdTd NPOAAMXH,.

B peayabraTre (OCTOAHHOTO COBEPUIEHCTBOBAHHA KOHCTPYKUHMH BO3IMOMHbI
HECYUWECTBEHHDBIE PACXOMAEHHA MEXIAY pPVKOBOILCTBOM u QoToannaparom.



2. TEXHUHYECKHWUE JIAHHBIE

dopMmar kKanpa il et ol SERG . - 2436 mMm
3apaa KaeceThl i e 1,66 M Ha 36 cHumkoB
O6bvexkTHB SRR R TR anacturmatr <«Huaycrap-
61J1/A» 1:2,8; 1 =53 MM
NpucoeannnteabHas pe3bba ob6bvekTHBA . . M3IIX1 MM -
lMpucoenuHuTebHME pa3Mepsl ANA HACaNOK!
raaakKHux R s TR 42 MM
pe3b6oBHIX . . . . . . . M40,5x05 wn
Mpenensi GOKYCHPOBKH . . . . . . . . OT | M A0 (6ecKki-
HEYHOCTH )
Bunouckarean . . oW, A ONTHYECKHH, COBMeEIleH-

HBIH ¢  AaJbHOMEpPOM  HMeeT
nuompuuuylo nonpaBky *21

3aTBOp s : IITOPHBIM, ¢ BhIepWKamu OT 1
g0 1/500 ¢ w «B» (or pPyKH)

IKCNOHOMETP v- FRE I GOoTO3NEKTPHYECKHH,  OLHOTpeE-
AeJAbHbIH

ABTOoCcnyck N Y B MEXaHHYECKHH

Cunxponusarop e . . . . . X — KOHTaKT, AAf  3JEKTPOH-
HbiIX HMNYJAbCHBIX Jamn

UlrarusHas pes3nba s 1/4 nonMma

Macca dorodannapata » cby'r.uﬂpe i 0.99 xr
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3. KOMNJIEKT NMOCTABKH

doroannapar

2. dyrasap

OcHoBHbIMM Yy3aamu doToannapara
B HEM MeXaHHW3MaMH 3aTBOpPa, aBTOCNYCKAa, CHHXPOHH3ATOPA,

AaNbHOMEPA-BHAOUCKATEASl, CYETYHUKA KaJApPOB ¥ O00BEKTHB CO WKaJsaMH Axad-
parM, rayOun peakocTtH M AHCTAHUHH. OO6BLEKTHB KpPEMHTCA K KOpnycycC no-

3
4
53
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KacceTta
Kpblimmka o06uekTHBa
PykoBOACTBO N0 3KCNJAYATAUHH

Kopo6ka ynakosouyuag

4. YCTPOUCTBO ®OTOAINMAPATA

MOULLK pe3b0nl.

Oprann ynpasaenusi u tyukuuoHanbHWe y3aun (GoToannapara nNOKa3aHei

HAa pucyHkax | W 2.

4

1 1wt
1 T,
1 wr.
| wr.
1 3Ix3.
I wviT.

ABAAIOTCA: KOPNYyC ¢ pa3MelteHHbIMM
IKCNOHOMETPA,



| — pHyar asrocnycka;
2 — KHOMKAa aBTOCNYCKa;
3 — THe30 CHHXPOHH3ATOpA;
4 — OXHO 3KCNOHOMETpa;
O — HHAGKC CHETYHKA KaIpopr!

— 9
10
6 — auMO cYeTYHKa KAAPOB;
7 — AHMO6 yKaaareas THNa NACHKH;
8 — obonma;
9 — oKkHO AaJAbHOMEpA;
10 — OKHO BHAOHCKaTEAd.



Puc. 2
11 — npuck o6paTHOR nNEepPeMOTKH; 15 — BTYJKa BbLIKJIOYATENSA;
12 — KoabUO AMONTPHIAHOH nonpaBkW; 16 — cnycKkoBasi KHOMKA,
13 — roaoBka BbiIepKeK; 17 — pbiyar B3BOAA 3aTBOPA;
14 — wKanaa BLIiePXKeEK; 18 — KpuilKa annapara.
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5. NTOATOTOBKA
®OTOANMNAPATA K PABOTE

lMoaroroBka ¢oroannapara
K pabore 3akaoyaercs B 3apsan-
K€ ero KacceToW ¢ NJeHKOWH.

3apaaka aeaaerca npH obbiy-
HOM HeSPKOM OCBELIEHHH.

BLIBHHTHTE BHHT, YAEpPXHBAIO-
UHR annapar B dyraspe.
BuiHbTe annapar W3 dyraapa.

MNoanuMuTe cKOOL 3aMKOB
Kpolluky annapara 18 (puc. 2)
H NMOBEPHHTE HX HA noJ-o6opora
A0 ynopa, coraacHo puc. 3. 3a-
TéM, HaXHMas OGOJbLUIHMH naJib-
HaMH Ha KpbIIIKY, CABHHbTE ee
N0 HANPaBJCHHIO CTPEJKH, Kak
noKa3aHo Ha pPHC. 4, W cHHMHTE
¢ doroannapara.




| T BaoxuTe Kaccety ¢ nJEHKON
iy Ry S B THE310 annapara.

BoiTahute H3 KacceTw KoHell
MVIEHKH JJIHHOM OKOJO0 [AeCHTH
CAHTHMETPOB M BCTABbTE €ro B
e |y mear npuemMHon BTy ku. [lomo-
||I||lu4uwm.. [l | B} payuBas phiyar RBR3BOAA 3aTROPA

1l' 17 (puc. 2), HAMOTAHTe MNJEHKY
i Ha npuemMuyw Bryaky. [laenka
r|=I§lmﬁ|ﬂll|"|H||H!l|m||||_|||||||||||§|||F"' NPH 3TOM J0JIKHA CJErka HaTs-
""" e .- HyTbCH, a 3y6ubl GapaGawa noa-
XHbl BOUTH B nepdopauuio njaeH-
Pue 5 KH. ITOT MOMEHT 3apalku Bw
MOXeTe yBuaeTh Ha puc. 5. Ha-
KPOHTE annapar KpbilKOW MW 3aJABHHbTE ee KpaW NOJA LWHTOK.

[losepnuTe cKOOWL 3aMKOB Ha NOA-060poTa W CNYCTHTe UX B TrHe3aa.

Haa nojauu Kk KaapoBOMY OKHY HE3aCBEYEHHOH nJaeHku Heobxoaumo nBa
Pa3a p3BeCTH 3aTBOP, HAXKHMAA NOCJAE KaXKAOro B3BOJAA HA CNYCKOBYIO KHOMKY
3atBopa 16 (puc. 2). Puiuar B3poaa caedyeTr KaX/Abid pa3 AOBOAMTHL 10 ynopa,
HHaye KHOonkKa Gyaer 3a6J0KMPOBAHA, U NPH HAXKUME HA HeEe 3aTBOP He cpa-
Ootaer.

Tenep, NOBOPOTOM WWIKaAbl NHMOA cyeTYHKA KaApOR 6 (puc. 1) ycTaHOBHTE
«0» npoTHes uHAEKca 5. KAK NOKAIAHO Ha pHCc. 6,
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Ha puc. 6 nokazan  Janmil0-
MAMATKA THNA NJEHKH, KOTOpPbIH
PacnoJIOXeH Ha CUeTYHKe Kajl,
pos. Ha aumbe nawnecenu ye-
A0BHBIe  0003HAueHMA  THIOH

NACHKH®

— iBeTHAR NJCHKd
AW JAHEBUHOro CBC-

Ta

C;D — UBETHAA NJeHKa
AN HCKVCCTBEH-

HOTO CRETa

@ —  4epHo- Benasn
NJeHKa.

—

Mlocne okoHYaHMs 3apaARKH an-
napara nJACHKOH TIOBEepHHTE JauMG
7 (puc. 1) no cosmeuieHHs CHMBO-
Aa, COOTBETCTBYWOWEro THNY MNJAEH-
KH, KOoTopou Bui 3apsauau annapar,
C HHACKCOM 19 (puc, 6)

_ Puc. 6
19 — mHiAexkc yKka3aTess THNA TJEHKH.

JInM6-naMaTKa NOMGCXeT Bam
BCMOMHHTb, YeM 3apfAXKeH annapar,

korna Bu 3axoture dororpadupo-
BaTh nocJe AJAMTENBHOro nepepbiBa. .

3arem nosepHHTe AMUMO 26 xaab-
Kyastopa A0 COBMELIEHHA YHCAA,

COOTBETCTBYIOL €T0 YYBCTBHTEJbHOC-
TH NJIEHKH, BJIOXKEHHOH B annapar,

C MHHAeKcoM Kaabkyasrtopa 27,
Kaaskyaatop moxazau na puc. 10
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Puc. 7
20 — OKyasp BHAOHCKATEJif-AAJibHO-
Mepa.
POTOM KOAbLA HHONTPHHHOW nonpasku 12 (puc. 2) ordOKVCHDYITE BUILONCKA-
TE€Jb NO CBOEMY 3PEHHIO.

6. NOPAJAOK PABOTHI

Virax, Bawm anmnapar 3aps-
HEH, MOMHO HAYATH CHEMKY.

Bmipan MeCTo AN ChHEMKH,
oTKpouTe Gyragp doroannapa-
ra, CHMMHTE KPHIIKY O0BEKTHBA
u, Habuoaasi B CKVIASDP BHIAOMC-
Kareasi-fanbHoMepa 20 {(puc. 7},
MPOBephTe, Kax  pazMellaeTcH
BROpAHHBIH CHOMET B Nperesax
TONAS 2DEHHA BHIAOMCKATEJS.

YroOni TOYHO HABECTH anna-
PaT HA PE3KOCTH, CHayaJa noBo-

Haseaure 06beKTHB HAa Pe3KOCTs. JiN# 3TOrC HOBODOTOM IUKAJAB RHCTAH-
upi 23 (puc. 8) coBMecTHTE ABa H300paXeHUs, BHAKMLIE B KPYIKKe NOJR
IPEHHA BHAOMCKATEJsl, KaK MNOKa3aHo Ha puc. 9, B oaHO. '

Mpu dororpadpupoBaHKK YAANEHHLIX NPEAMETOB, MAM &CJH H3IBECTHO pac-
cTofHHe A0 QororpadHpyeMoro npeiamMera, YCTaHOBKY O0ReKTHRAE HA PE3KOCTh

10



MOMHO CHeJaTh N0 WKAaJe AHC-
TaAHIHH,

B cayuae dororpadupoBanns
00beKTOB, HMEIOWHX 3HAYHTEJb-
HYI0 NPOTSXKEHHOCTL B IayOuny,
HJIH NPH CbhEMKEe psjAa npeame-
TOB, PACNOJOMEHHLIX HAa Pa3HBIX
paccTosiHHSX OT annapara, on-
penenntTe no wkKaae ray6uH pes-

KOCTH BEeJHYHHY HeoOxonuMon
asapparmMsl ¥ 3aaHadparmMHpy#-
re o6bexkTHB, YCTAHOBMB WWIKany
anagpparm 21 (puc. 8) B HYyX-
HOM NOJICXKEHHH OTHOCHTEJbHO

HHAEKCA,

llikana ray6un pe3koctu 22
COCTOHT M3 [ABYX pPAAOB YHCEJ,
COOTBETCTBYIOWMX LiKaJje AHad
parM o00beKTHBA, CHMMETPHYHO
PACNOJOMXEHHNX  OTHOCHTEJbHO
WHAEKCA WKaanl JAHCTaAHUM#A 24

(puc. 8)
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v

(o o [lfls Yo X

| 'l I II ‘
(A ] T 1

Puc. 8
21 — wxana nauadparMm; 22 — wKaJsa
riiyOHH pe3KoCcTH; 23 — wKaJjaa JHC-

TaHUHH, 24—HHAEKC WKAJH AHCTAHIIHH,
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Puc. 10

25 — M6 1IKAaJB  BHIJICPIKEK:

26 — MO mKaan aHadparMm H
YYBCTBHTENbHOCTEH;

27 — HHJEKC:

28 — cTpesika H3MepHTeNd,

29 — cnepsiulas  CTPEJiKa.

IWKaJNe NHCTAHUMH HAUMEHLINEE H HaM-
Ooabliee pACCTOsIHME OT annapara, s
npenenax KOTOPoro pe3xocts: Haodpa-
weuMs Oynet  VAOBACTRODHTCIALHOM
AN KaXAO0ruv Buifpasuoro npu CueMye
3NAYCHHUS AHAPPArMm,

Tak, HanpxmMep, Ha phc. 8 Bm mome-
Té BHAEThb, 4TO NP¥ HaBOAKe OOBLEXTH-
Ba Ha paccrosuMe 1,5 Merpa, npH nu-
apparme 95,6 pesxo 6yayr cdororpa-
hbHpOBaHbBI BCE TNPEAMETHI, HAXOAMMIHE-
CA Ha paccrosHud or 1,35 a0 1,7 mMer-
pa or annapara. fipm IZuadparme 8
HA CHHMKE DEe3K0o NONVYAITIS npesMe-
Thi, Haxoasuiueca orv 1,28 io 1 .85 mer-
pa oOT anmapara x 7. A

3aTeM HANPpaskTe annanar HA CHH-
MaeMbii 00bexT ¥, Bpawas nuME 1WKA-
AN BuiiepXex 25 B TY HAM HHYIO CTO-
POHY, COBMECTHUTE CJACAAILYIO CTPEJKY
29 co crpenxor mniImepurens 28 (puc.

Mpu nasonxke oObexkTHBa Ha pes- 10). Ilocsae 3Toro npouTHTE NOKA3IANMUA
KOCTh WKaAad raylux noOKa3biBaeT Ha KaJbKYJAATOpRA.
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Creryer 3aMeTHTb, 4TO KaJbXKYAA-
FOP NOKA3LIBAET NPH ITOM PAE COUETA-
HHH Boiiepxex u pHadparm, Jiwoboe
M3 3THUX CONETAHHH 1acCT OIHY HTY Xe
IKCNO3HUMIK. Brifepure neolxoamumoe
JHAUCHME BLIACPKKH B IABHCHMOCTH OT
KOHKPETHLIX YCIOBHH CLEMKH HIAH TNO
YCTAHOBACHHONW paHee puddparme,

NOKa3au
BHIREDH KA

HAJAKYAATOD
lflES <

Ha puc. 1!
¢ COYeTAHUSMU’
amacdparma 4:;: pance, shijepKka

1/60, a auadparma 5,6; BbHAEPKKA
1/30 coormevcTayeT auadhparMe 8 U T. A

———

Caeayer m[OMHUTL, YTO 3IKCNOHOMETD
WIMEpAeT Ccpeanio HprocTs dororpa-
bupyemnx oiwextor. Ecau ClOXeTHO

BaHaAA YacCTh N0 CBOel NAOIMARMW 3a-
HHMaeT HebOoAbWYI0 HacTh KaAApa HWAM

JHAYUTENRHO OTAHYAETCR N0 RAPKOCTH,
TO NDPU ONPEAENCHHN  RHIACHDMKH H3-
MEPpEnnE  RPXOCTH  Aaysiue A€AaTe »

Henocpea< TBeHKOR 6am3ocTH 0T 3TOrO
ofbekTa, TO €CTh ¢ paccTofHHs 30—40

CAHTHMET POB.
W3GerafiTe nonaaaHWa MNPAMBIX AaYy-

qeli oT MOWHLIX HCTOYHMKOB CBETa B
OKHO GOTOIIEMEHTA — 3T0 MOXET Bbi-
38aTh OIIHOKH B ONpeReteHHH 3IKCNO-

IMIIHH,
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Ecau HCTOYHHK CcBeTa Ha-
XOAKWTCHA BnepeaAn ¢orvoan-
napata pexoMeHjiyeM Hapne
BaTh Ha o0beKTHB COJHEUY-
Hyio 6aenny.

Onpenenus BEAHYHHY HEOOXOAHMOMN
BLIAEPKKH, TNPHNOAHHMHTE  TrOJOBKY
BhiiepXeK 13 M NOBEPHHTE €e A0 COB-
MELIEHHA HHAeKca ¢ BbI6paHHOH Be-
JHYHHOH Ha wKaje pbhiaepxex 14 (pwuc.
2). OnycTHTe €€ Ha MecTo.

YCTaHaBAHBATL  BLIAEPKKH MOXKHO
TONbKO NPH B3BEAEHHOM  3aTBOpe. B
Puc. 12 npoMexyrke mexay 30 u | ronoBky

NOBOPAYHBATDL HEJb3A.

YHcna wKanbi BLIACPKEK NOKAZLIBAOT BEJHYHHB BbIAEPHKEK, NaBaeMbiX

3aTBOpOM B noasx cekywaw (1, ‘o, Y4, 'Isy Y/ig, 30, V6o, V125, /250, 1/500).
byksa «B» onpeaensier nojoXeHHe roONOBKH AJAS NMOAYYEHHS AAHTEJbHBIX Bii-

AEPXKEK <«OT PYKH» — [MNPH HAXKHME HA CNYCKOBYI0 KHOMKY 3aTBOP OCTaeTCH

OTKPHITHIM A0 MOMEHTA OCBOOOXKAEHHS KHONKH.
Ha nenennax wxaant Bhipepxek 12, 4, 8 u 15 ronoBka sbiiepxeéK ycra-

HABJHBAETCH HECKOJLKO BbHillIE, YeM HA OCTAJABHLIX JNEACHHNX; HE NLITaATECH
HAXXHMOM TOJOBKH ONYyCTHTL €€ BHH3,
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Teneps wasexnre ©$oroannapar ha
CHUMaeMLid 00LeXKT, npoBepbTe €ro Mno-
ROMXKEHHE B iI0J€ 3DEHMH BHAOUCKATEJIN
W, BbOpap HYXKHLIH MOMEHT, NJNABHO
HAMMHTE Ha CNYCKOBYN) KHONKY 3aTBO-
pa.

ipu  Qororpaduposankk ¢  asTo-
CRYCKOM, NOCAE YCTaxHOBKH AxadparMmbl
¥ SLIACDMKH, B3BECXHTE aBTOCNYCK, AJSA
YerQ NOBSPHUTE pHYAr B3BOAA aBTO-
CHycKa | npOTHB XOJAR HacCOBOM cTpe-
K¥, Kaxk noxa3aHo Ha puc. 12, B sepx-
Hee nonowenue. 3akpenure  doroan-
NapatT Ha WMTATHBE M YCTAHOBHTE MO
BHAOHCKATEN® HEOOXOoAKMMOe 10JI0XKe-
HMe annapara. HamxMHTe Ha KHONKY
agrocnycka 2 (pue. i2) W 3aiMHTe
3apanee pmbpannoe pas cebs Mecro.
Cnyck 3areopa npouscHaer uepes 9—
15 cexyHA.

B3BOX 3aTBOpPa BO3MOMEH Kak nNpH
CIYM{EHHOM, TaK # nNpPH RIBEHEHHOM
aBTOCHYCKE,

15
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Piic.

lMNpu ¢dororpadpupoBaHHH ¢ HMNYab-
CHOK JaMNoOW 3aTBOP HO0AXKeH OhbiTe
ycTaHoBjJeH Ha 1/30 c,a  BesnuHHa
AHadparmMuel BbLIOHpaeTCH B COOTBETCT-
BHH C YYBCTBHTEJbLHOCTBIO MNJEHKH
paccTOSHHEM N0 CHWMaeMoro o0BexTa

H MOULHOCTBIO JaMNB,

il

16

Aas  dororpaduposanus  ycrawo-
BuTe peduiekTop Jsamnul B 06oiime 8,
INTEKKEPHBIH NPOBOA JAMNB BCTABLTE
B rHe3no cHHXpouuzatopa 3 (puc. 1).
llonkalouenne u orTkaouenHe HMNYJIbC -
HBIX JIaMNl  MOXHO JeJaTbhb Kak mnpm
B3BEJICHHOM, TakK MW NPH  CHYHIEHHOM
3aTBoOpe.

bosee noapobno o cwvemke ¢ Wmny-
JbCHbLIMH  JJAMNIAMK  03HAKOMbTECHL B
PYKOBOACTBAX, TIPHAATAEMBIX K JaM-
NaM, W PYKOBOACTBAX No hororpadumu.

llpn HaxaTHH Ha cnyckoByl0 KHON-
KY OAHOBpEeMEeHHO c0 cpabarTbiBaHHeM
3JATBOPA NPOUCXOAHT BKJIOYEHHE HMMNY-
AbCHOM JaMnbl. BxJjaoueHHe wuMnyJbe-
HOH JlaMnibi MOXXHO NPOU3BOAHTHL TaK-
e C NOMOUIbI0O aBTOCMYCKA.

llpu dororpadupoBaHHH NJAEHKA Bbi-
TATHBAETCH M3 KAacCeThl U HAMAThIBAETCH
HA NpUEMHYIO BTYAKY. YT06m nepesaps-
AHTb annapar AJf  NOoCJAeAYIouleH
ChbeMKH, NJIeHKa A0JAXHa OuTe nepe-
MoTana oblpaTHo B Kaccery



Kak Toabxo Bbi orcHHMHTe 36 Kaapos, OTK/IIOYHTE MeéXaHH3M 3atBopa. las
3TOr0 HaXMHTe Ha pHOIEHBIH KpaH BTYJKH BbIKJWuarteas 15 (puc.2) BHH3I W

NnOBEPHHTE BTYJAKY N0 HanpasaeHuiw x O6yxkse «B» (Bo3mpar).

Bpawas auck ob6patHon nepemMoTku 11, Kak noka3zaHo Ha puc. 14, nepe-
MOTaMTe BCI0 MJEHKY B Kaccery.

Mpu nepeMoTKe NAEHKH OOBEeKTHB NOJNTXKEH OGBNTHL 3AKPH T
KPH WK O K.

OxkoHuyaHHe NepeMOTKH ONPEACJIHTCH 10 H3IMEHEHHID YCHJHA, KOTOpoe Tpe-
fyercs AJis BHIAEPrHBAHHA KOHUA TJIEHKH H3 NPHEMHOH BTYJIKH.

OTkpodite annapar, Kak OblJO0 ONHCAHO paHee, H BbIHbTE KaCCeTy.

Brysky oOTKJAOYaTeNs MEXaHM3Ma 3aTBOpPa NOBEPHHTE B HCXOAHOE NOJOXKe-
HHE N0 ynopa nmo HanpasJeHHI0 CTpeakH K Oykse «C» (cpemka).

3akpoHTe annapat KPHIWKOH H 3anpHTe 3aMkKkamMu. Baoxure doroannapar #

GyTasp M 3aKpenuTe €ero WTATHBHBIM BHHTOM.

17
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