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HecKonbKo TAXEN0BECHO
ANA HA3BaHNA CTaTby, HO, KaK
roBopuTCcA, «i3 NECHN cnoBa
He BbIKVUHEWb». A Hawa
CErofHAWNAA «NeCHA» —

00 ofjHom U3 XapaKTepHbIX
npefcTaBuTenei cemeincrea
aBTOMaTNYecKnx 5
TPAHCMUCCHI KNaccn4ecKoi
KOMIMOHOBK.

B nefaroruke 4acTo UCnonb3yeTcst npuemM — oc-
BauBaTb HOBbIA MaTepuan Ha MpuUMepe Knaccuye-
CKMX MpOu3BEAEHWI, HECYLMX B cefe XxapaKTepHble
4epThI SBNEHWUA, COObITHIA, XaHpoB. Mx Hepeako Ha-
3bIBAKOT XPECTOMATWiiHbIMK. ECTb CBOS XxpecToma-
TUA N B TEXHUKE, B YaCTHOCTU B MUPE aBTOMaTU4e-
CKIX TpaHCMMUCCUl.

Mo MHEHMIO cneumnanucTos, 06CNYKMBAKOLLMX aB-
TOMATUYECKMNE KOPOOKM, M3AENME MOL CEPUAHBIM HO-
MepoM ZF 4 HP-22 sBnsieTCs XpecToMaThiHbIM Mpo-
N3BEJIEHMEM KOHCTPYKTOPCKOV Mbicau. [onpobyem
MOSICHNTb, MOYEMY 3TO TaK.

«[epovHsi» NoBeCTBOBaHNS Obina pa3paboTaHa B
Havane 80-x roAoB W MpefHa3Havanacb Ans ocHa-
LeHNs 3aAHENPUBOAHBIX aBTOMOOMAER C padoynm
06bEMOM fsuratens 2-3 nutpa. Kopobku yctaHas-
fMBanuCb Ha aBTOMOGMAM Mapku BMW, Peugeot,
Alfa Romeo, Lincoln (Mark) v Jaguar.

PeMoHTHMKM €ANHOAYLIHbI BO MHEHUW, YTO KO-
POOKM 3TOTO TUNA Camble «KuBy4ne». Mpu rpamoT-
HOW 3KCTnyaTauum MX Pecypc MOXET NpeBbilaThb
300 000 KM, TO €CTb CpaBHUM C NPOAOMKUTENBHO-
CTb0 XM3HM aBTOMOGUNS.

HazaeHoCTb KOPOOKM B LIeNIOM ONPeAenseTes Ha-
AEXHOCTbIO €6 OCHOBHOIO 3NeMeHTa — pejyKTopa.
Penyktop Kopobku ZF 4 HP-22 — Kknaccuyeckoil
KOMMOHOBKW, MOCTPOEHHOM Ha OCHOBE MNaHeTapHo-
ro psga Cumncona.
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CEPTEA CAMOXWH,

MUXAUN YCMEHCKWIA, KaHpupat

TEXHUYECKNX HayK,

BUKTOP PACKWH
TeXHU4eckmii gupekTop LieHTpa
aBTOMATMYECKMUX TPAHCMMCCUIA

asuratens K BTopuyHomy Bany AKIMM.

Ypok KkuHemartukn

[ins Tex, KTO X04eT NyyLue YSICHNTb, Kak padoTaeT Kopobka-aBToMar, Mbl MPMBOANM [BE KMHEMATWYeE-
CKMe CXeMbl, peanuayemble npu paboTe Ha NepBOM W NOBbILLAMOLLEN, YeTBEPTON, nepeaadax. OHn noka-
3bIBAIOT B3aNMOZENCTBIME OCHOBHbIX KOMMOHEHTOB KOPOOKM Mpy Nepedaye KpyTALLEro MOMEHTa OT Bana

®

HeW MnaHeTapHoW rpynnoii. B JononHeHe K aToMy, Npy yCTaHOBKE pblyara CENeKTopa B NoNoXeHue «1»
W TPV ABWXKEHWM HA NEPBOIi NepefaYe, BKIoYaeTCs ANCKOBBIV TOPMO3 8 Ans 06ecreyeHms BOSMOXHOCTH
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OMpeneneHHoN CKOPOCTU ABWXEHNS CLENTeHne 2 GII0KMpYeT TMapoTpaHchopmMaTop Anst MpefoTepaLLe-

HUA NPOCKalb3blBaHUA.

lNepBas nepefava

Cuennenus 4 v 11 BkntoueHs!. Mepea-
HSIS rpynna nnaHeTapHbIX LUecTepeH
nnaHeTapHoro psaa 9 6rnokupyercs 06-
TOHHOM MydbTON 15 Npu paboTe Asurarte-
151 NMOA, Harpy3Kow 1 cBOGOAHO BpaLLaeT-
CA B PEXMMe ABMXEHWS aBTOMOOUNS
HaKaToMm.

lnaHetapHbid psg 10 Bpawaetcs,
KaK eAvHOe Liefioe, CUHXPOHHO C nepes-

TOPMOXEHWA ABUratesnem.

YeTtBepTas nepenava

BkntoueHs! cuennexns 4,5 n Topmosa
7 n 12. Mydptel 14, 15 1 16 cB060AHO
BpaLatoTes. naHeTapHbii psg 9 Bpa-
LWaeTcs Kak eanHbIA 6510K. Monbin Ban ¢
CONHEYHOW LUECTEPHEN MNiaHeTapHOro
psiaa 10 6110kupoBaH. [Mpu AOCTKEHNUM
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Otot AT paspesanu mornonam He
TOMbKO ANS TOrO, YTOObI NOKA3aTb, YTO Y
Hero BHyTpu. Takas «BapBapckas» ore-
pauws obsizatensHa npy pemonTe AKIMI,
[aXKe ecrny HeT MoKasaHuit K ToMy, YTo
rMapoTpaHcopMaTop  HEeMCnpaseH.
[MpWYnH Ans ee BbINOAHEHUS HECKOMBKO.

Bo-nepsbix, [T, 3anonHeHHbIA
TPaAHCMUCCUOHHON XXUAKOCTBIO U Bpa-
LaloLLmMinca C OrPOMHON CKOPOCTbHO,
JEViCTBYET Kak LEHTPOOEXKHbIA cena-
partop, OTAENAWMA B3BELLEHHbIE B
XKWUOKOCTW MHOPOAHbIE YacTULbI, B OC-
HOBHOM MPOAYKTbI M3HOCA AeTanew
AKITI, KoTOpble 0CEAAOT Ha ero BHYT-

04yeHb Oo0nblWAaA YepHUNbHNLA — HENpoauBaiiKa

Bbicokuit pecypc asTomata onpepensercs
VMEHHO TakuM CXEMHbIM pelueHneM. OHo
Cnoco6CTBYET TOMY, YTO BCE CWNOBbIE ane-
MEHTbI PeAyKTopa B NpoLiecce padoTbl UMEOT
NPUMEPHO PaBHYIO 3arpysky W, COOTBETCT-
BEHHO, PaBHOMEPHbIA U3HOC.

Mbl Hefapom Hassann faHHOe CXEMHOe pe-
LeHre Knaccuueckum. MoaTeepxaeHnem ato-
My MOXET CNyXMWTb TOT haKT, 4TO OHO TaKxe
ObIN0 MCMONBb30BAHO B KOHCTPYKLMM 6OMbLIOTO
uMcna Jpyrux aBTomaTnyeckux kopobok. Cpeau
HUX MOXHO YNOMSsIHYTb KopoOki cepun A4 LD,
ycTaHasnvmeaemble Ha Ford Scorpio, AW 03-71
4ansa Volvo, Mitsubishi Pajero, 3aaHenpusoaHbIX
asTomobuneit Toyota u MHorve apyrve. OcHoBs-

PeHHeR noBepxHOcTW. [pu peMoHTe
9TOT OCaf0K HeoO6X0AMMO YAAnUTb B
0053aTeNbHOM NOpAAKeE.

Bo-BTOpbIX, HECMOTPA Ha TO, YTo MAT
B LeSIOM — 04YeHb HafileXHbI arperar,
npu GombLumx npoberax asTomMo6uns u

O6s3atensHo cnepnyeT npoBepuTb COCTOAHME HAKNAOKK cLuenne-
HUs 6J'IOKMpOBKM. Ero nsnoc nHave ONATHOCTUPOBATH HEBO3MOX-
HO, @ nocnencTema MOoryTt ObITb CEPbEe3HbIMU.

Bckpbitne [OT — ob6a3atensHas onepaums npy peMoH-
Te. 3A0AHO MMEEM BO3MOXHOCTb 3AMISHYTb BOBHYTPS.
B npaBoi pyke — 4acTtb kopnyca rMapoTpaHcdopma-
Topa ¢ Grnokupyowmrm cuenneruem. MNocepeantHe —
TYPOUHHOE KONECO C PEAKTOPOM HA OBrOHHOM MydTe.
B neso# pyke — HacocHoe korneco.

B HEM BO3MOXHbI HEUCTIPABHOCTU. Mpu4EM HEKOTOPbIE U3 HUX MOTYT Celsi He MPOsIBASTb A0 NOPb! A0
BPEMEHM, U UX HENb3s AMarHoCTUPOBaTh MHAYe, Kak BU3yasbHO. STO B NOMHOA Mepe OTHOCUTCS K U3HO-
cy GIoKMpytoLLEro cLenmeusi. Ero HeucrpaBHOCTb MOXET JOMF0 0CTABATLCS HE 3aMEYEHHON BOAUTENEM

(oHa nposBrsieTCs He3Hauw-
TENbHbIM YBENIMYEHNEM pac-
xopga TonnmBa). [lopasgo
CepbesHee MoryT ObiTb MOC-
NEeLCTBMS 3TOr0 AedoekTa, ec-
71 NPOAYKTbI U3HOCA C TPAHC-
MMCCVMOHHON XXWAKOCTbHO MO-
nagyT, HanpuMep B CUCTEMY
yNpaBneHns KOpooKM.

Mpu BekpbiTUn TAT Tak-
XKE NPOBEPSIOT COCTOSIHME
BCEX OMOPHbIX MOALIMMHM-
KOB M LUAMLEB TYPOMHHOIO
Koneca. 3Tu y3nbl O4eHb Ha-
[eXHbl, HO Bce Xe... [ocne
TLIaTenbHON NPOBEPKY U pe-
MOHTA (NP1 HE06X0ANMOCTH)
— CBapka ¥ nocnegyrowas
6anaHc1poBka.

HbIM UX OTNIMYMEM ABNAETCA NONOXKEHUe NnaHe-
TapHOro psida noBbiLANOWEN nepefaqn, KoTopbld
MOXET pacrnonaratbCs Kak Ao, Tak v nocne [BOAHO-
ro psaa Cumncona.

MTaK, Mbl ySICHUNM, 4TO PeayKTOp AaHHOW KOPO6-
K1 MMEET TUMUYHYIO CXEMY M OTNIMYAETCS BbICOKOM
HafEXHOCTb0. YTO MOXHO CKa3aTb O MPOUMX KOM-
MOHEHTAX 3TOM aBTOMATMYECKON TPaHCMMCCN?

MapoTpaHcopmMaTop YCTPOEH Takxe Tpaauuu-
OHHO, 6€3 N3AMLLECTB. TPU OCHOBHbIX ANEMEHTA KOH-
CTPyKUWK (TypOuHa — Hacoc — peakTop), AOMONHe-
Hbl cLienneHneM, 610KMPYIOLLMM TMAPOTpaHcgopMa-
TOP NPV ABWXKEHWUM aBTOMOOWAS HA MOBbILIEHHOI
nepegave.

lMepBoHayanbHo 6noK ynpaBneHus KOPOOKM
ZF 4 HP-22 popnncs Kak 4ncTo ruapaBniMyeckoe ycT-
POVACTBO, B KOTOPOM MPUCYTCTBOBANW Takue Xxapak-
TEPHbIE ANEMEHTbI YNPaBEHNs, KaK LIEHTPOOGEXKHbIi
W CWUNOBOW PerynsaTopbl Aasnexns. Brocnepctaum
B HEM BCe B 60NbLUEA CTENEHN CTanu NPUMEHATLCS
NEKTPOHHBIE KOMMOHEHTBI.

BHavane anekTpoHuka B3sna Ha cebs KOHTPONb
Haf NepekoYeHneM C TPETbEN Ha HETBEPTYHO nepe-
favy. 3atewm, npuénuautensHo ¢ 1986 roaa, oHa cTa-
na nepeknkyaTh BCe nepesaqu u OCYLLECTBNSTb pe-
rynupoBaHue fasnexvs B maructpansx. B 1989 rogy
BCe ynpasnenve padotoii AKMM 6bino BO3NOXEHO
Ha e[MHOE AMEKTPOHHOE YCTPONCTBO — KOMMbIOTEP.

lMnaHeTapHblit MexaHnam Cumn-
COHa, COCTOSIUMA W3 ABYX rpynn
LUeCTEepeH-CaTeNNMToB, 4acTo Ha-
3blBalOT [BOWHbIM psgom. O6e
rpynnbl CaTeNMTOB, KaXAas W3
KOTOpbIX BPALLAETCS BHYTPW CBOEVA
KOPOHHO LLIECTEPHN, 06bEeANHEHD
B eAMHbliA MexaHu3m o6Lei con-
HEYHOW LUECTEPHEN.

MnaHeTapHbIi PAA Tako KOHCT-
PYKUMM 0OecreumBaeT Tpu CTyMeHu
U3MEHEHNs NepefaToqHoro OTHOLLE-
Hus. [ins nonyyeHus 4eTBEPTOR,
noBbILLAIOLLEA, nepedaun nocnepo-
BaTenbHO C psdoM CUMNCOHa ycTaHo-
BMEH eLLe 0f1H NNaHeTapH.IA psg.
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llBoiiHaAa HaeXHOCTb

[IBOVHO/ nnaHeTapHbIi MexaHn3am CumncoHa,
Kak ObII0 CKA3aHOo BblLLE, BECb PECYPC «MPOXOAMUT>
npakTuyeckn 6e3 nonomok 1 aecdrekTos. Moatomy,
Kak npaswumo, nocrne ero [EemoHTaXa [OCTaTO4HO
NMPOMBIBKI 1 BI3yamnbHOr0 0CMOTPA. bonbLuero BHU-
MaHus TpebyeT ero nocnefosaTesbHblii coOpaT —
NnaHeTapHbli PsA NoBbllaLen nepefayn. Hec-
MOTPS Ha TO, YTO OH U3roTOBIEH 60/1E€ MACCHBHbBIM
1 6onee obnackaH cMaskoi, AeHeKTbI B HEM BCTpe-
yaroTes valle.

Bbin 661 psigom rocnogmt CUMNCOH, Mol Obl
CHAMKW nepeq Hum wnsny. [IBoiHoM nnaxe-
TAPHBIM PSIAL ETO MMEHM — OCHOBA HAAEXHO-
CT1 BCEM KOPOOBKM.
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MoroBopMB 0 CaMOM HaAEXHOM 3NEMEHTE KOPOOKM, CIEAYET yAEAUTb BHUMAHNE U
CaMoMy HeHafeXHOMY. TakoBbIM MOXHO CHMTAaTb MHOFOAMCKOBOE CLENEHUe Wiu
TOPMO3. KCTaTh, TEPMUHOM «CLIENEHNE» (PUKLIMOHHYIO MYCDTY MMEHYIOT B Cilyyae,
€CI1 OHA CAYXXUT ANS COEANHEHNS BYX NOABWXKHbIX AeTanei, a TOpMO30M ee Haabl-
BatOT TOr/a, KOrfia OHa COeANHAET MOABKHYIO AeTamb C HEMOABKHO (KOPMyCoM,).

HecmoTps Ha pasHble Ha3BaH!s, KOHCTPYKLMS| MHOTOAMCKOBbIX TOPMO30B U CLense-
HUIA WOEHTUYHA W NPeACTaBAsieT CO60/ NAKET M3 (PUKLMOHHBIX U MPOMEXYTOUHbIX
METanIM4YeCcK1X AUCKOB, HaBpaHHbIi B 6AMHOM Kopryce. YacTb ANCKOB — HEMOABMX-
Hasi, 4acTb — BpallaeTcs.

Mpv nogaye ynpasnstoLEro AaBEHNS F1APaBINYECKMIA MOPLLEHb CKMMAET NakeT
AMCKOB, M My(DTa BKIKOHAETCS 3a CHET CvM TPEHIS MEXAY AnCKamu. Yem GonbLue ne-
peAaBaemblil CUENAEHNEM KPYTALLMIA MOMEHT, TeM 6onblue B NaKkeTe PUKLIMOHHBIX
LAMCKOB AaHHOTO pasmepa.

DPUKUMOHHBIE BUCKM Yalle BCEro BbIXOAAT U3 CTPOS M3-3a HEMPaBMIbHOI SKCMy-
arauum aBTOMaTU4ECKOI TPAHCMUCCHN: HECOBIIOAEHNS CPOKOB 3aMeHbl XKWUAKOCTN 1
LOMKHOr0 €€ ypPOBHS.

OTHOCHTENBLHO HU3KAsH HAZEXKHOCTb 3TOFO, OFHOTO U3 BAXKHEWLLKX, ANEMEHTa aBTOMA-
TUYECKON TPAHCMUCCUM 06YCIOBAEHA TEM, YTO HaKNAAKV ANs HEro U3rOTaBNMBAIOT M3...

6Gymarv! BepHee, 13 crieumanbHoi KOMNO3ULMM Ha e OCHOBE, 06/afatoLLei TPeGyeMbIM KOSMULMEHTOM TPEHIS B YCTIOBUSX CMa3Ki TPAHCMUCCHOHHOM XMIKOCTBIO.
W3BecTHbIA Bpar Gymarv — neperpes. Mpu AOCTVXKEHUM Ha MOBEPXHOCTY HAKNAAKM TeMnepaTypbl, YKA3aHHON B 3arofioBKe pasaena, MpOouCXoAUT ee 06yrnBaHue u
noTeps (PPUKLMOHHBIX CBOICTB. [PaHb Mex Ay padoToCoCOGHOM 1 BbILLEALLEN U3 CTPOS HaKNaAKoW O4eHb TOHKast. Mareiiluee n3MeHeHv e NepBOHaYaIbHOrO LiBeTa —

YousutensHo, HO GAKT: O4HU U3 COMbIX OTBETCTBEHHbIX 4ETA-
Nen 3TOro UCKIIIOYUTENBHO KMETANIMYECKOro» ArperaTa, KakmMm
BNSETCS MHOTOAMCKOBOE CLEMNEHUE, U3TOTABNMBAIOTCA U3 OY-
maru. Haknagku M3 ByMaxHo% KOMNo3uumm obecnedmsaioT
HEOBOXOAMMYIO CUIY TPEHMS MEXAY AUCKAMM.

nokasarenb K 3ameHe (PpUKUMOHHOrO ancka. B aBtomate ZF 4 HP-22 ceMb MHOTO-
LMCKOBbIX CLEMIEHUA 1 TOPMO30B, W KaXAbIi M3 HUX 06ECNEYMBAET CBOK ChYHKLMIO.
Ecnn BbIwno 13 cTpos cuenneHne nepeaHero xoaa, aBToMoOUbL He OYAeT ABu-
raTbCs Bnepes, Kak Obl YCEPAHO HU TYKUACS ABUraTens. Mpy 0Tkade cLennenms 3ag-
He nepefayum ABUraThCs MPUAETCS TOMbKO BNepes, v Tak Aanee. «[ofgxeyb» cuer-
TNIEHNE MOXHO NP ANUTENBHOM GYKCOBaHWN Wik BYKCUPOBKE TSHKENOro npuuena.

Y 6yMaxHbIX HOKNAAOK €CTb 1B COCTOAHUA: FOAHOE U HeT. Ero uHamnka-
TOpPOM sBrseTcs useT. Manelilee noTeMHeHUE — NOKA3ATENb K 3AMEHE.

MoxHO npesnonoXuT,

OnHoBpeMeHHO 6binu yNpa3AHeHbl CUIOBOK W
LIEHTPOOEXHbIA PErYNATOPbI, HO NPY 3TOM BCe CUIo-
Bble UCMONHUTENbHbIE MEXaHU3Mbl OCTanuCh YMCTO
rNopaBIMYECKUMU.

TexHnyeckas nges, 0CO6EHHO ecnv OHa AeficTBu-
TenbHO YAauHa, XXWBeT J0CTaTO4HO A0NTO, NpeTep-
neBas MPOrpeCcCUBHbIE U3MEHEHNS. Tak Cyunnoch
11 C 3TOV CXEMOA, B Pa3NMYHbIX MoaMdMKaLmsXx, npu-
MEHSAEMON 1 ceivac, Npexxae BCero B TpaHCMUCCH-
AX «TSKENbIX» 3aAHENPUBOAHBIX aBTOMOOMIEN.

4TO B HELANEKoM ByayLLeM
ee XXAEeT MOLiepHN3aLns, HanpaBsneHHas Ha obecne-
YeHWe NATUCTYNeH4YaTon padoTbl. OTO OMATb e
TPaAMUMOHHOE HanpaBfieHWe pasBUTUS aBToOMaTy-
YeCKNX TPaHCMUCCHIA, NPU3BAHHOE MOBBICUTH UX 3KO-
HOMMYHOCTb.

TakuMu TEXHUYECKUMN peLLeHnsMu obecneyn-
BaeTCs BblCOKAst Ha[eXHOCTb aBTOMaTa, O KOTo-
POM CEerogHs naet peyb, 4To, 6e3yCnoBHO, NO3BO-
NSET OTHECTM €ro K KIacCM4YeCcKoMy NpescTaBuTe-
N0 MHorouncnerHoro cemencTaa AKIM.

[lanee HeMUHYEMO [OMKEH BO3HUKHYTL BOMPOC:
KOMb TaK HaAeXHa OMMUCaHHas BbIle KNaccuka,
CTOMT M UCKATb W MPUMEHSITL aNbTepHATUBHbIE
KOHCTPYKTUBHblE CxeMbl? OTBET MPOCT: Kaxzaas
KOHCTPYKLMS XOpOLUa ANsi ONpeAeNeHHbIX YCRoBMiA
npuMeHeHus. 3meHeHne TpeBoBaHUA K KOHCTPYK-
Unun, HanpuMep, C TOYKU 3peHUs yMeHbLUeHUs ee
CTOMMOCTW U MUHUMK3ALIUM NPOLAOJIbHBIX radapm-
TOB (Y4TO XapakTepHO ANS nepefHenpUBOAHbIX
TPaHCMUCCHIA), MPUBOAUT K HEOOXOAMMOCTM MoucKa
WHbIX peLlenuin. Kakux?
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Man 3onotHuk, na gopor

B 6onblUMHCTBE aBTOMATMYECKNX KOPOOOK KOpMyC 6/10Ka ynpaBneHus
W3rOTOBMEH W3 aNOMUHWEBOrO cnnasa. [pucyTcTBUE B TPAHCMUCCHOH-
HOV XKNAKOCTY abpasuBHbIX YaCTUL MOXET BbI3bIBATb MOSIBIEHNE PUCOK
Ha NMOBEPXHOCTSIX Mapbl LIMAWHAP — 30MI0THUKOBLIA KNanaH, a Takxe npu-
BOAWUTb K 3aK/MHUBAHWIO 30M0THWKA B MPOM3BONIbHOM MONOXKEHUW. ITO
TPO3UT CEPbe3HbIM HapyLUeHeM paboToCnoCOOHOCTU KOPOOKW. Takue
Cry4au HePeLKo BCTPEYAIOTCS Ha MPaKTUKE.

Y1o6b! 3TOro M36exaTh, MPU PEMOHTE CleyeT BU3yanbHO NMPOBEPSiTh
COCTOSIHWE 3epKana Ha 60KOBbIX MOBEPXHOCTSX 30/I0THUKOB W X Hanpas-
NAOLWMX — UMAMHOPOB.

HenanexHas pabota xota 6bl 04HOro U3 60MLLIONO YUCa 30510T-
HUKOBBIX KTANAHOB, NEPEKTIOHAIOLLMX TMAPABIMYECKME MATUCTPA-
N1, MOXET NOIHOCTHIO HAPYLLMTL NOMMKY paboTsl asTomaTa. K Hum
— ocoboe NoYTEHME NPU PEMOHTE.

www.abs.msk.ru
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