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Beenenne

Bo MHOrmx HCTOYHMKAaxX CO3JaHUE IIEPBOTO JBUTaTENsl BHYTPEHHETO
cropanusi npunuceiBatoT ['orTindy laiimiepy, npyrue cuuTaroT u3o0peraresneM
Huxkonaca Otro. OgHako CyecTByeT Bepcus, YTo U Te, U Apyrue omubdarorcs. Eie
B 1858 rony G6enwruen XKau XKozed Itben Jlenyap co3aan q1ByXTaKTHBIN JBUTATEIb
BHYTPEHHETO CTOpPaHHUs Ha Ta30BOM TOIUIMBE.

B Poccun xopomo uzBectHbl Mmotouukibl MK «IInanera» u «lOnurep» c
JBYXTAaKTHbIMU JABurareisiMa. B I'epmanum B mnepuony Brtopoir MupoBoit
JIBYXTAKTHBIE JBHUIATEIM AKTMBHO NPUMEHSJIMCH B CAMOJIETOCTPOEHHMH. B Haie
BpeMsl, K IPUMEpPY, MOTOpbl Mapku Rotax, HIMPOKO HCHOJB3YIOTCS B MAJIOU
aBHALIUH.

C yxecToyeHMeM HOPM TOKCUYHOCTH JIBYXTAKTHBIE ABUTATEIU IEPECTaIn
paccMaTpuBaThCs B KAYECTBE CUIJIOBBIX YCTAHOBOK JUJIS TPAXJAHCKOTO TPAHCIIOPTa,
HO Ha CKyT€pax, CHEroxo/1ax, Karepax u B aBUaMOJIEIIbHOM CIIOPTE, TO €CTh TaM, I'11€
TpeOyIOTCSI MOTOPBI MAJIOro 0ObeMa U Beca, KOHKYPEHTOB UM IMO-TIPEKHEMY HET.

1. YCTpoiCTBO ABYXTAKTHOI'O IBUIATEJIs

KOHCTpYKTMBHO JBYXTaKTHBIM M YETBHIPEXTAKTHBIA JBUTATEIIM CXOXKHU.
OCHOBHOE pa3nure MEK/ly HUMHU 3aKJIFOUYE€HO B IPUHIIMIIE Ta30PACIPEIEIICHNS U B
TOM, 4TO pabOYMil LIMKJI B IBYXTaKTHOM JIBUTATEJI€ COBEpIIAECTCS 32 OJUH 000pOT
KOJIEHYaTOTO BaJa.

OTnenpHOrOo  ra3opacnpeiesuTEIbHOTO  MEXaHM3Ma B JIByXTAKTHOM
JABUrarese HeT. Pojib BIyCKHBIX U BBIMYCKHBIX KJIAIIAHOB BBIITOJIHSAKOT OTBEPCTHS B
CTEHKAX LUJIMHJIPA, a BHITAIKMBAET BBIXJIOIMHBIE Ta3bl HAPYKY U BTATUBAET BHYTPb
OouepenHy0 Mopuui0 padouell cMecu caMm TopIIeHb. B mpormecce razooOMeHa
y4acTBYET U KpUBOILIMITHAS Kamepa.

JIns HamonHeHWs LWIMHApPA TOIUIMBOBO3IYLIHOM CMECBHK) HCHOJIB3YETCS
BIIyCKHOE€ OKHO, KOTOPO€ TaK)X€ HAa3bIBAaIOT IPOAYBOUYHBIM. BTOpOE, BBIIyCKHOE
OKHO, CIIYUT ISl y1aJieHus1 OTpabOTaBIINX T'a30B U3 IWIHHAPA. OHO PacioiokeHO

BbIIIC BITYCKHOTO.



B Teuenue mnepBOoro Takra IOPUIEHb JBHIKETCS BBEpX, IEPEKPBIBas
IIPOAYBOYHOE OKHO, a 3areM U  BblIIyckHoe. lIpoucxomur  cxartue
TOIUIMBOBO3AYIIHOM CMeCH. B 3TO BpeMsi B KPHMBOIIMIIHOM KaMepe CO3aeTcs
pa3peKeHne, KOTOPOE UCIIOJIb3YETCs U1 BCACBIBAHUSA TOILNIMBHO-BO3YIIIHOW CMECH
13 KapOroparopa B IOJIOCTh KapTepa.

Janee HaunHaercs BTOpoil TakT. CBeda 3a)KUI'aHMs BOCIUIAMEHSIET CXKATYIO
TOIUIMBOBO3AYIIHYIO CMECh. Paciumpssce, ra3el TOJIKAIOT MOPIICHb BHU3. I10 Mepe
JBWKEHUS IOPLIHS BHA3 OTKPBIBAETCS BBIIIYCKHOE OKHO, M YaCTh Ia30B YAAIACTCA
n3 uunuHapa. [Ipu aBM)KEHMM NMOPIIHA BHU3 B KPUBOILUMIIHOM KaMepe CO3LaeTCs
u30bITOYHOE AaBieHue. [lopiieHs npoaokaeT ABUraThCsl BHU3, K HUYKHENH MEPTBOM
TOYKE, U OTKPBIBAET IPOYBOYHOE OTBepCcTHE. HaunHaeTcs HaroaHeHne NWIMHApa
TOIUIMBOBO3AYIIHOM CMECBKO M3 KpUBOIMIHOW Kamepsl. (CBexkas cMech
BBITAIKUBAET U3 LIUJIMHIPA OCTATKA OTPaOOTaBIIMX ra30B.

OnucanHass cxema pabOThl XapakTepHa Jsi KapOIOpaTOpHBIX MOTOPOB.
Cxema paboOThl AM3EJIBHBIX U MHKEKTOPHBIX OEH3MHOBBIX JBYXTAaKTHBIX MOTOPOB
OTIIMYAETCS TEM, YTO TOTUTMBO BIIPHICKUBAETCA B KaMepy cropaHus yepe3 GOpCyHKY,

a B IIOJIOCTD KpI/IBOHII/IHHOﬁ KaMCpPbI 3aCaCbhIBACTCA YHUCTBIN BO3aYX.

2. IIpenmyLiecTBa M HEJOCTATKH ABYXTAKTHBIX ABHraTeJsIei

CaMmoe riaBHOE PEUMYLIECTBO JBYXTAKTHBIX JBUTATENE — O0jee BbICOKas,
II0 CPAaBHEHUIO C YETBIPEXTAKTHBIMH, JIATPOBAsI MOITHOCTB. [[en0 31ech B TOM, 4TO
IpU PaBHOM KOJIMYECTBE HMJIMHIPOB U KOJIMYECTBE OOOPOTOB KOJIEHUYATOTO Baja B
MUHYTY, K&XIbIJ HUIUHAP coBeplIaeT padounii xo BaBoe vaie. [Ipu aTom, 3a cuer
TOTO, 4YTO (PAKTUYECKHH pabouyuil XOJ ABYXTaKTHOTO JBHraTens Kopoue (OH
YKOpPOYEH 3a CYeT I[POLECCOB Tra3000MeHa), peaJbHO O0BEM JIBUraTels
yBennuuaetcs Ha 50-60%.

He menee BaxxHOE mpeMMyIIECTBO — KOMIAKTHOCTb. biiaromapst stomy
KAaueCTBY JIBYXTaKTHbBIC JIBUTaTEIW HALLIW IIHPOKOE IPUMEHEHHE HE TOJBKO B
HEOONBIINX TPAHCIOPTHBIX CPEACTBAX HAMOAOOME CHETOXOJI0B, HO M B CaJ0BOMU

TEXHUKE, a TaKkKe HHCTpyMeHTax (K mpumepy, B Oenzomuinax). Kpome Toro,
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OTCYTCTBHE T'a30pACIPEACIIUTEIBHOIO MEXAHU3Ma 3aMETHO J1€JIa€T KOHCTPYKIIUIO
IIPOILIE U JICIIEBIIE B IPOU3BOJICTBE.

Ectp y nByxrtakTHbeIX /JIBC M cymecTBeHHbIe HEnOCTaTKU. OHU PACXOLYIOT
OoJbllIe TOMJIMBA BIIYCTYIO, TaK KaK IPU OTKPBITUU BBIITYCKHOI'O OKHA B CHUCTEMY
BBIXJIOIIA TIOMANaeT 4yacTh Hecropesuend cMmecu. CoorBerctBeHHO U KIIJ[ y 2t
JIBHUTATEN HIKe, oTHocuTenbHO 4T JIBC, mpu cymecTBeHHO 0oJiee BBICOKOM
MOIIHOCTH mnepBoro. Cucrema CMa3KH KIACCUYECKOIO JABYXTAaKTHOIO MOTOpa
KpallHe NpPUMHUTHUBHA — OEH3MH CMELIMBAaETCA C MacjloOM 3apaHee, M o0a 3Tu
BEIIECTBA MONAAAI0T B KaMepy CropaHusi 0HOBpeMeHHO. OOyCIIOBIEHO 3TO TEM,
YTO OPraHMW30BaTh MACIISIHYIO BAHHY B KapTEPE HEBO3MOKHO — KapTep y4acTBYET B
nporecce razoo0MeHa. B pesynapraTe Macio, He MOIIE/IIee Ha CMa3bIBaHUSI CTEHOK
LWIMHAPA, CrOPAeT BMECTE C TOILUIMBOM. Pecypc IBYXTakTHOIO JBHUIraTelsl TaKKe
3HAYUTEIBHO MEHbIIE, ITaBHBIM 00pa3oM, 3a CUET BBICOKMX 000POTOB KOJIEHBAJIA.
[To 3TOI mMpuYMHE B JBUTATENSIX 3TOrO TUIA MPUMEHSIETCS TOJBKO CIIELMAIBHOE
BBICOKOKAUECTBEHHOE MAacio, pa3pabOTaHHOE Ul NMPUMEHEHUS B JBYXTAaKTHBIX
JBUTATEIAX. DKOJIOTWYECKUE IMapaMeTPhl TAKKE OCTABIAIOT JKEJNaTh JY4IIEro: B
BBIXJIONIE, H3-3a OCOOEHHOCTEH ra3opaclpesieieHts, COIAEpKUTCS OoJbLIoe
konumyectso CO u CH.

3. YBeamuenne KIIJl, 3k0,10rH4HOCTH M MOIITHOCTH HA MIpUMepe
espomonena CPl SX 50

[lepeuncnuB Bce HENOCTATKHU, NPUCYIIME ABYXTAKTHOMY JBHUIATEI0, MOKHO
noaymath, yto gAaHHbIi Tri JIBC yxe 1aBHO T0KEH OBITh CITMCaH CO cueToB. Benb,
JlakKe BCEBO3MOJKHBIE SKOJOTUYECKUE OTPAaHUYUTENN HE CIOCOOHBI TPUOIU3UTH 2T
JIBC Kk ero 4eThlpexTakTHOMY cOOpary, NMpU 3TOM B 3HAYUTEIBHOM CTENEHU
TEPSIETCS TJIABHBIN €r0 IUIKOC - JINTPOBAsk MOIHOCTD.

JlaHHbBI BBIBOJ SIBISIETCS OIIMOOYHBIM. B MOCJIEIHUE 2 NECATUIIETHS OBbLIO
U300pETEeHO  YCTPOMCTBO, TMO3BOJISIONIEE OJHOBPEMEHHO TOJHATH  TakKue
IIPOTUBOPEYMBBIE B MAUIMHOCTPOCHUM IIOKa3aTenu Kak MomHocTh, KIII n
IKOJIOTUYHOCTh. MMst emy - pesonarop. Pabora mnpaBuiabHO 10100paHHOTO

pe30HaTOpa HAIIOMUHAET TPoliecC paboThl TYpOUHBI, KOT/1a yBEIMYUBACTCS CHKATHE
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cMecu BHYTpH nunuHapa. [IpuHImn paGoThl ABYXTAKTHHKA OMPEIEISIET MOTEPIO
YaCTH TOIUJIMBHO-BO3AYIIIHOM CMECH BO BpeMsl TaKTa BIyCKa-CXKaTusl, KOTJa OHa
IPOCTO BbUIETAET B TpyOy. 3ajada pe3oHATOpa — CO3JaTh HYXKHOE JIABICHHE B
TpyOe, TeEM caMbIM MaKCUMaJIbHO 3()(PEKTUBHO CIAEPKATh YACTh BBIXJIOMHBIX ra30B.
DTO HE JaeT TOIJIMBHO-BO3AYIIIHON CMECU CBOOOTHO BHIUTH U3 BBIITYCKHOI'O KaHAJIa,
BCJIEJICTBHE YETO YBEIMUYMBAETCS HAIOJHEHUE KaMEpPbl CTOPaHUsl, YBEJIIMUUBACTCS U
JaBJICHUE B KaMepe CropaHus, a 3HAYUT U MOIIIHOCTh JIBUTATEIIs.

Bo Bpemst nBukeHUs MOPIIHS BHU3, KOT/1a OTKPHIBAECTCS BBIITYCKHOW KaHal, B
pe3oHaTope MPOUCXOAUT dYepeda COOBITHH, OINpeNesionMX IMOCIeIyIoIIee
YBEIIMYEHUE KPYTSIMIEr0O MOMEHTa M MOIIHOCTH jABurateis. Cpazy mocie
BOCIJIAMEHEHUSI CMECH B JIBYXTaKTHOM JBUraTeje, MOPIIeHb YXOAUT BHHU3 U
OTKPBIBAET BBIMYCKHOW KaHal LMWJIMHApa. ECTeCTBEHHO, BBIXJIONHBIE Ta3bl
CTPEMATCS B BBIXJIONHYIO TPyOy C OrPOMHOM CKOpPOCTBIO, CO3/1aBasi TaM
ONPE/ICIICHHYI0 BOJIHY IMOJIOKUTEIIBHOTO JAaBJIEHUS. JTOT MPOLECC MPUBEAEH Ha
puc.1.

BpemenHol mpoMexxyToKk MexAy MOMEHTaMU OTKPBITUSI KaHaja BBIIMYCKa U
BITyCKa B JIaHHOM CITydae CJIeJIyeT Ha3blBaTh TEPMUHOM «XO0J Bbixjiona». I[lo cyrtu,
XO0J1 BBIXJIONA MO3BOJISIET BBIMTH TOPSYMM BBIXJIOMHBIM ra3aM, HaXOISIIUMCS O]
JABJICHHUEM, B pe30oHaTop. B 3TOT MOMEHT B Kamepe CropaHusi CO3Jaercs
paspexeHue, Mmocie 4ero, Mpu JajibHEHIIeM JBUKEHUU MOPIIHS BHU3 U OTKPBITUU
BITYCKHOTO OKHA, B LIWJIMHJP 3acCachIBAaeTCsl CBEXas MOPLHUS TOIIMBOBO3AYIIHON
CMecH, H, COOCTBEHHO, BOCIUIaMEHsieTCs. be3 aToro TpyaHo u30exkaTh

KOHTPOJIMPYEMOI'O BOCIIJIAMEHEHUS.
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Jlanee cnemyer BoJIHA oOTpullaTesNbHOro nasieHusi (puc.2). CyTb 3TOro
npolecca B TOM, YTO B KaMEpEe CrOpaHMsl CO3/1ae€TCsl CUIIbHOE OTPULATEIBbHOE
JABJICHUE BO3JI€ OTKPBIBAIOILErO BIIYCKHOrO KaHana. [IporcxoauT 3to u3z-3a Toro,
YTO Ta3bl, BEUICTAIOIINE C OTPOMHON CKOPOCTHIO, 00JaAat0T OOJBIIION HHEPIIUEH.
Bo Bpemsi BOJIHBI OTPULATENBLHOrO AABJIEHUSA B KaMepy CrOpaHHUs 3acachIBaeTCs
CBEKasi MOPIHUS CMECH U TYT K€ YaCTh €€ BbUIETAET B BBIXJIONHYIO TPYOy U3-3a TOTO,
YTO HEOOIBIIION MPOMEXKYTOK BPEMEHH BBIITYCKHOM M BITYCKHOW KaHAJIbl OCTAIOTCS
OTKPBITBIMHU OJTHOBpEMEHHO. Takoe yX CTpOE€HUE IBYXTAKTHOTO JBUTATEIIS.

ITocne aroro cnenyer oyepenHasl BOJHA MOJIOKUTEIBHOIO JABJIEHUS, KOrAa
BBUIETEBIIINE B BHIXJIONHYIO TPYOY rasbl, paciupsisich B IEPBOM KOHYCE, CTPEMSITCS
Jajblie W, MPOXOJs Yepe3 pe30HATOpP, YAAPSIOTCS O MPOTUBOIOIOXKHBIA KOHYC,
KOTOPBIM PE3KO Cy’Kaercsl, TEM CaMblM M HE JIa€T BBIXJIONMHBIM Ta3aMm cpa3y ke
BBIUTH HapyKy. B 3TOT MOMEHT 4acTh ra30B BO3BpAIIAETCs OOPATHO K BBIXJIOMTHOMY
KaHaJTy [MWJIMHAPA, TOCIIE Yero mpekpallaercs najibHeinee oopa3oBanne BaKkyyMma
B KaMepe CrOpaHusl ABUTATE.

4. Koraa nmpoucxoaur yBejJM4yeHue MOUIHOCTH ABUTATeIsI

Ha puc.3 nokazan nmpouecc HagayBa dyepe3 BoIXJIONMHOW nopT. Cpa3y mocie
TOro, Kak [OpIIEHb MEPEKPbIBAET BIIYCKHOM KaHall, 4YacThb BbLJIETEBIIEH
HEHUCI0JIb30BaHHOM TOTUIMBHO-BO31YLITHOM CMECH BO3BpAIlaeTCsi 0OpaTHO B KaMepy
CropaHusi TOJ| JIEHCTBHUEM JMaBJICHHUS, KOTOPOE OBLIO CO37AaHO OCTaBIIUMHCS B

PE30HATOPC BBIXJIOIIHBIMH T'da3dMH, KdK IIOKA3dHO Ha pI/IC4 HMmMenHO 3TOT ITYHKT



onpeJiesieT YBEINUYCHUE MOITHOCTH JBUTATEIS BCIECACTBUE TOTO, YTO HA MOMEHT
3KUTaHUS B IWIMHAPE HAXOAUTCS OOJblIe TOoproueid cMecH Moj OOJIbIIuM

JIABJICHUEM.

F

Pucynok 5 - CPI SX 50
CoOcTBeHHO, HAa PHUC.5 MPEJCTABICHO TalWBaHBCKO-aBCTPUMCKOE JCTHIIC -
CPI SX 50 u ero cranapTHbiii pe3oHaTop (puc.6). HeBoopyKeHHBIM IJ1a30M BUJIHO

OTCYTCTBUC IIPUCMHOI'O KOHYCA, 4TO 3HAYUTCIIbHO YXYyAIIACT ra30AMHAMUKY. br11o
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[NPpUHATO PCHICHUC CaAMOCTOATCIBHO H3IOTOBUTH PC30HATOP C HCIIPABICHHBIMU

3aBOJICKMMU HEJ0pabOTKaMHU.

B0 SHOT 0N REQDM) ©
D MLOUAD CAMERA

Pucynox 6 - crangaptHas BbIxsionHas TpyOa (pe3oHaTop)
B kauecTBe MpOTOTHUITIOB /71l U3TOTOBJICHUS BBICTYIIATH PE30HATOPHI CXOKHIX
o Ky0aType COBPEMEHHBIX CIIOPTHBHBIX KPOCCOBBIX MOTOIMKIOB (puc.7), Ha
KOTOPBIX MPAKTHUYECKU BCET/Ia YCTAHOBJICHBI BBIXJIOMHBIC CHCTEMbI IAaHHOTO THIIA
M3-32 BBICOKHX TPEOOBAHUH B CIIOPTE K MOIIHOCTH W OT3BIBUNBOCTH JBUTATCIICH.
XapakTepHasi uepTa, JOKa3bIBawomias padOTOCIIOCOOHOCTh TAaKUX BBIMTYCKHBIX

CUCTEM - HAJIMYMUE JIByX KOHYCOB: MPUEMHOI0 U OTPAXKAIOIIETO PHUC.8.



PucyHnok 8 - BbIITyCKHAasi CHCTEMa KPOCCOBOI'O MOTOITMKIIA

B IMpoLeCCC N3roTOBJICHUA PC30HATOPA, HCCMOTPA Ha 3apaHCC IMPOBCACHHBIC
3aMCpPbl, HCOJHOKPATHO NPUXOANIIOCH ITPUMCPATH 3arOTOBKY, YTOOBI 3aBCpIICHHAA

JieTanb MoTJia ObITh 03 Tpya yctaHoBieHa (puc.9). Jlanayto 0cCOOEHHOCTh CleayeT
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YYHUTHIBATh TIPH W3TOTOBJICHUH BBIITYCKHOW CHCTEMBl TAKOTO THUIA B Tapa)XHBIX
YCJIOBUSIX, TOCKOJBKY, KaK BBISICHUJIOCh, YYE€CTh BCE€ (PAKTOPbI HEBO3MOKHO
(moBeneHne oOpabOTAaHHOTO METaJlIa, TEOMETPUIO paMbl U PACHOJIOKEHUE B HEH
HaBecHOro obopynoBanusi). OHaKo, JaHHBIE TPYJHOCTH HE TIOMEIIAIU CO3/1aTh U

YCTaHOBUTH HOBBIN pe3onaTop Ha CPI SX 50.

B0 SHOT DN REDM| @

Al QAT CAMERA

Pucynok 9 - npumepka pezonaropa va CPI SX 50

SAKJTIOYEHHUE
B wurore, xoI0Bble HCIBITAHUS JI0Ka3adu pPabOTOCIOCOOHOCTh JaHHOU
CUCTEMBbl M €€ MPEBOCXOJICTBO HAJ CTaHAAPTHON BOJHOBOM TpyOoil. OTKIMK
JBUTATENs Ha PYUYKY Ta3a cTajl 3aMEeTHO pe3ue, BO3POCIM MaKCUMAaIbHBIM 000POTHI,
a BCJe]l 3a HUIMU MOLITHOCTb, HA BCEM JUana3oHe 000pOTOB TAra yBEJINYUIACh, IyCTh

U cMecTwiach K Oosee BbICOKMM 00opoTam. HeoXugaHHBIM MHHYCOM CTall
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Bo3pocmnii myM Bcero JIBC, BbI3BaHHBIH IOBBIIIEHHBIMH OOOpPOTaMH U
pacnpocTpaHEeHHUEM YCHIMBIIEHCS B TpyOe 3ByKOBOM BOHBL. BuauMo, KIMEHHO 3Ta
0COOEHHOCTh HE TO3BOJISIET MOJIYYUTh PE30HATOPAM IMIMPOKOE PaCIpOCTpaHEHUE,
MIOCKOJIbKY TaKOM 3BYK CIIOCOOEH pa3fipakaTh OKpyKaroumx. S cMor cripaBUThCS €
JaHHOW mpoOJieMOM, mepeHaOuB BaTOW POJHOM  TIyIIUTENh, HO €CTh
MPEANOJIOAKEHNE, YTO JAHHYIO MPOLEAypYy IPUAETCS NPOBOAUTH 2-3 pa3a 3a CE30H.
Ho paam Bo3pocumieit MoiHOCTH, TeopeTHdecku He B yiiep0d pecypey, KIIJ u
HKOJIOTUYHOCTH, TyMato, MHOTHE OYyyT TOTOBBI MUPUTHCS C BO3POCIIEH 4aCTOTOU
TEXHUYECKOTO 00CITyKuBaHus. Pe3ynbrar Bcex mpojelaHHbIX paboT MpeicTaBieH

Ha puc.10.

"

SHOT G EQMI R

S Al GUAD CAMERR

Pucynoxk 10 - ycTaHOBIEHHBIN PE30HATOD
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CIIMCOK NCHIOJIb30BAHHBIX UCTOYHHUKOB

1. Blamper.ru. JIByXTakTHbI JBHUrareiab BHYTPEHHEro cropanus. bior
Drive2.ru

2. I'mymurens cakco()OH Ha CKyTe€pe — MPUHLIUI padOThl U TEXHUYECKHE
0COOEHHOCTH. scooter-remont.com

3. ®opym Mockosckuii Ckyrtep Kityo
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