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BBenenue:

Bes anexTpoHuKa eciau pa3o0paThCsi COCTOMT M3 OOJIBIIOIO YHCIAa OTAEIbHBIX
KUPIIUYUKOB. DTO TPAH3UCTOPBI, AUOJbI, PE3UCTOPBI, KOHAECHCATOPBI, MUHIYKTHUBHbIE
NEMEHTBL. A yX€ U3 3THX KHUPIHYHUKOB MOXXHO CJIOXHThb BCE, 4TO YrogHo. Ot
0e300MIHOI JETCKOM WIPYLIKM HW3JAI0IIEH, HApUMep, 3BYK «MsSy», IO CHCTEMbI
HaBEJICHUSI OAUTMCTHUYECKOM PaKEThl C PAa3JeNSIONIENHCsl TOJOBHOM YacThI0 HA BOCEMb
MEraTOHHbIX 3apsaoB. OJHOW M3 OYEHb HU3BECTHBIX M YaCTO NPUMEHSIOLIUXCS B
JJIIEKTPOHUKE  CXEM, SBISIETCS  CUMMETPUYHBIA ~ MYJIbTUBHOpPATOp,  KOTOPBIN
MPEJICTaBIIIET COOOM AJEKTPOHHOE YCTPOWCTBO BhIpabaThiBarolee (reHEpUpYIOIIee)
Konebanus mo ¢opme, HpUOIMKAIOUIMECS K MPAMOYroyibHOM. MynbTuBHOpaTOopoM
HA3bIBAIOT DJIGKTPOHHBIE YCTPOMCTBA, TEHEPUPYIOIIME JJIEKTPUUECKHE KoyeOaHus,
Onmu3kue 1mo Gopme K MPSIMOYroJbHOM, YTO M OTPaXEHO B €ro Ha3BaHUU: "MYJIbTH -
MHOro", "BuUOpo - kojeOanue". Mos cxema JIBYXTOHAJILHOT'O 3BOHKAa HAa OCHOBE
MyJbTUBHOpaTOpa ceiluac MOYTH HE NPUMEHSAETCs, TaK Kak TpeOyroTcs JeTan,
KOTOpbIE€ BBIIUIA C Npou3BonacTa npu paspasie CCCP. [l co3naHus MMEHHO TakOro
JBYXTOHAJBHOIO 3BOHKAa MHE MOTPEOOBaJOCh Pa300paTh MHOI'O COBETCKOW TEXHHUKHU
JUTSL HAXOXKJIEHUSI HUMEHHO HY>KHOW JI€TalH.

Heasn: sBiserca u3ydeHue M pa3pabOTKa JBYXTOHAJIBHOIO 3BOHKAa Ha OCHOBE
MYJIbTUBHOpATOpa ISl BOCIPOU3BEACHUS MMEHHOTO TOTO 3BYKAa KOTOpPBIA 3By4asd B
kBaptupax CCCP.

3agaumn:

. I3yunTh onrcanue cxembl IByXTOHAJIBHOI'O 3BOHKA.

. PacKpbITh TEXHOIOIUIO IBYXTOHAIBHOI'O 3BOHKA .

. MccnenoBarens 3Ha4€HUs IBYXTOHAJIbHOTO 3BOHKA.

. ObocHOBaTh 3HAaU€HHE KOMIIOHEHTOB B COOpKE [BYXTOHAJbHOIO 3BOHKA Ha
OCHOBE MYJIbTUBUOpATOpA.

A wpN Bk

5. BeisiBuTh sUTEpaTypy pa3pabOTKH JIBYXTOHAJHHOTO 3BOHKA Ha OCHOBE
MYJIBTUBHOpATOPA.
6. latp  aHaMM3  BO3MOXKHOCTH  JIBYXTOHAJILHOTO  3BOHKA Ha  OCHOBE
MYJIBTUBHOpATOPA.



1. Onucanue myabTHBHOpaTOpa:

MynbTUBHOpaTOp —peIaKCalMOHHbII TeHepaTop
CUTHAJIOB 3JIEKTPUUYECKHUX MPSAMOYTOJIbHBIX  KOJIEOAHMI C KOPOTKHMH (PPOHTAMH.
TepMun mnpemiokeH TrojutaHaAckuM  gusukoM Ban  gep [lormem, Tak  Kak
B CIIEKTpE KOJeOaHU MyJIbTUBUOpATOpa MPUCYTCTBYET MHOXKECTBO TapMOHHUK — B
OTJIMYME OT TeHEepaTopa CUHYCOMAAIbHBIX KoyebaHui («MoHOBHOpaTopay). BrepBbie

MyJbTUBHOpaTop Obu1 onucad Mkkm3om u J>xopaanom B 1918 rony.

MynsTUBUOpATOp SIBIASIETCS OJAHUM M3 CaMbIX PACIpPOCTPAaHEHHBIX T€HEPATOPOB
UMITYJIbCOB  TIPSIMOYT'OJIbHON ~ ()OpMBI, TPEACTABISIOMUNA CcO00N IBYXKaCKa HBIN
PE3UCTUBHBIN YCUIIUTENb C  TIyOOKOMW MOJIOKUTEIBHOW  00paTHOM  cBsi3pio. B
AJEKTPOHHOM TEXHUKE MCIOIB3YIOTCS CaMmble  pa3jIMYHbIE BAapHAHTBl  CXEM
MYJIbTUBHOPATOPOB, KOTOPHIE PA3IUYAIOTCS MEXAY COOOH MO THUIY HCIOIB3YEMBbIX
HJIEMEHTOB (JIAMIIOBbIE, TPAaH3UCTOPHBIE, TUPHCTOPHBIE, MHUKPOAJIEKTPOHHBIE U TaK
Jajee), pexuMy padoThl (aBTOK0JIE0ATENIbHBIH, K AYIIUE CHHXPOHU3AINH), BUJIaM CBSI3U
MEXIYy YCUJMTEIbHBIMU 3JIEMEHTAMM, CIIOCO0aM pEryIHMpPOBKH JJIUTEIBHOCTH U

4aCTOThI TEHEPUPYEMBIX UMITYJIbCOB U TAK J1aJIee.

[IpuBeaeHHas cxeMa MyJbTUBHOpATOpa HA JBYX TPAH3UCTOPAX celyac MouTH He
NPUMEHSETCS, TaK KaK UMEET IUI0XHE YaCTOTHBIE CBOMCTBA U HE OYEHb KPYThie ()POHTHI,
YTO OrPAaHMYMBAET YacTOTy €ro reHepauuu 1o eauHuy MI'm. Ha Oornee BbICOKHMX
gacToTax 00a TpaH3MCTOpa 3alMuparoTCsd U I BOCCTAHOBJIEHHUS pabOThl yCTPOMCTBO

HaIo 1epe3arryCKkarb, 4YTO BO MHOI'MX CJIydasiX HCIIPHUCMIICMO.

Hns  monmydeHus — KojieOaHWM, — XapaKTEpU3YIOMIMXCA  Yy4acTKaMH  CO
CKauKOOOpa3HBbIMU MU3MEHECHUSIMU HANPSKEHUU U TOKOB (TaK HA3bIBAEMBIX ‘“pa3pbIBHBIX
KojeOaHuii’), NPUMEHSIOTCS peNaKCallMOHHBIE TEHEpPaTOphl WM  PelaKcaTOpHbI.
Pemakcatopsl, kKak U TPUTTEPBI, OTHOCATCS K KJIACCY CIYCKOBBIX YCTPOMCTB U OCHOBAHBI
Ha TIPUMEHEHUW YCWIHNTENEH C KOJIBIIOM TMOJOXKHUTEIHbHOM OOpaTHOW CBSI3M WU
pUOOPOB C OTPUIIATEIBHBIM COMPOTUBJICHUEM. B OTiM4YME OT TPUTTEPOB, UMEIOIIUX
JIBA YCTOMYUBBIX COCTOSHUSA, T€HEPATOPHI PENAKCAMOHHOIO THUMNA MMEIOT MAaKCHUMYM

OJIHO YCTOMYMBOE COCTOSHUE.



MynsTUBHOpaTOp - reHepaTop MPSIMOYTOJbHBIX HMMITYJIHCOB PEIaKCallMOHHOTO
TUIIA C PE3UCTUBHO - EMKOCTHBIMU IOJIOKUTEIb-HBIMU OOpaTHBIMU  CBSI3SIMH,
UCTIONB3YIOMUM  3aMKHYTBIH B KOJBLO  MOJOXHUTEIbHOM  OOpaTHOW  CBS3M
JBYXKaKaCJIHbII YCHUJIUTEINb.

MynpTUBHOpAaTOp MOXET paboTraTh B  OJHOM M3 TpeX  PEXKUMOB:
aBTOKOJICOATEIbHOM, XapaKTEpU3YIOLUIUMCSI OTCYTCTBUEM YCTONYMBBIX COCTOSTHUM;
CYLIECTBYIOT JBa YEPEIYIOUIUXCS BO BPEMEHHU COCTOSHUS KBa3WPABHOBECHUS; JKIYILIEM,
IpU KOTOPOM CYILIECTBYET OJHO YCTOWYHMBOE COCTOSIHUE W OJHO COCTOSIHHE
KBa3upaBHOBecus. [lepexo1 OT yCTOWYHMBOIO COCTOSIHUSI B COCTOSIHUE KBa3UPAaBHOBECHSI
INPOUCXOJIUT TMOJ BO3ACHCTBUEM BHEIIHUX 3allyCKAIOIIUX HWMIIYJIbCOB, a MOMEHT
BO3BpAIIICHUSI B YCTOMYMBOE COCTOSIHHE OMNpPEACNAETCS MapaMeTpaMu BpeMsi3alatolien
nenu (BpeMeHeM penakcanuu). TakuMm o0pa3oM, Ha OAWMH MMITYJbC BHEITHETO
BO3ACUCTBUS KAYUIMI MYIbTUBHOpATOp BbIpAOATHIBAET OJWH HMIIYJBC 3aJaHHON
JUINTEIbHOCTH; CUHXPOHU3aluu. B 3TOM pexuMe Ha MyIbTUBUOPATOp BO3JACHCTBYET
BHEIIHEE CUHXpOHU3UpYyloulee HampspkeHue. llpu 3ToM pexume CymecTBYIOT JBa
YepeayIOUINXCs COCTOSTHUS KBa3UPaBHOBECHS, HO IEPHOJ KOJIeOaHUI paBeH WM KpaTeH
NEPUOY CUHXPOHU3UPYIOLIETO BO3IEUCTBUS.

MynbTUBHOpATOPEl NMPUMEHSIOTCS B KAauyecTBE 33Jal0IIUX T'€HEepaTopoB,
PaCILIMPUTENIEN UMITYJIbCOB, IEJIUTEIIEN YACTOTHI.

Ecniu B TpUITEpHBIX YCTPOWCTBAX HAYaJbHOE PAa3BUTHE PETr€HEPATHBHOIO
npolecca, obecneyuBaroniero (HopMUpPOBaHHE KPYTHIX TIEPENaioB, HaNpsKEHUs,
BBI3bIBAETCS BHEIIHUMHU HMIYJIbCAMHU YIPaBJICHHS, TO B MYJbTUBHOpaTOpax 3TOT
MpoleCC pa3BUBAETCS aBTOMATUYECKU Ojarofaps HAIWMYUIO BPEM3aJaI0lIUuX
(XpOHHPYIOLINX) 3JEMEHTOB, KOTOPBIMH 00bIYHO ABisitOTCA RC-nienouku. Pazymeercs,
4TO B TOM M JIpYyTOM CIIy4asX TI'€HEpaTOpHOE YCTPOMCTBO MpPEACTaBISIET COOOM
YCWINTEIBHOE 3BEHO TOIO WJIM MHOTO THIIA, OXBAYEHHOE MOJOKUTEIBbHOM 0OpaTHOM
CBsA3pl0. Takum 00pa3zoM, MYIbTUBHUOpATOP MPEICTABISIET COOONM pernaKkCaliMOHHBIN
aBTOI€HEPATOp HANPSKEHUs MPsSIMOYrojbHOW ¢opmbl. TepMuH «aBTOreHepaTop»
O3HA4aeT, 4TO OH IEHEepUpyeT He3aTyxarolue KosedaHus 0e3 Kakoro-imbo 3amycka

W3BHE M HE MMEET YCTOMYHMBBIX COCTOSIHUM paBHOBECHs. PenakcanMoOHHBIM XapakTep
5



KoJieOaHmi BBIXOOHOI'O HAIIPSAXKCHUA YKA3bIBACT HA TO, YTO YCJIOBHUA CaMOBO36y}KI[eHI/ISI

BBIIIOJIHAIOTCA B ITUPOKOM JHUAIIA30HC YaCTOT.



2. O0mas xapaKkTepuCcTHKA MyJIbTUBHOpaTopa:

[Ipy npoekTUpOBaHWU MYJIBTUBUOPATOPOB B KAuye€CTBE JJIEMEHTHOW Oa3bl
UCIOJIb3YIOT OMMOJISIpHBIE, TIOJEBbIE W OJHONEPEXOAHBIE TPAH3UCTOPBL, a TaKKe
aHaJoroBble W LU(POBBIE HMHTErpajibHble MHKpocxeMbl. llociennumu yaie Bcero
ABIIIFOTCS] ONEPALIMOHHBIE YCUJIMTENN U JIOTMYECKUE 31eMeHThI. [lomynpoBogHMKOBbIE
puOOpPHI B MYJIbTUBHOpATOpaxX padOTaIOT B KIIFOUEBOM PEKUME.

[Ipu pabGore MynbTUBHOpaTOopa B pEXHME aBTOKOJIEOaHUW BbIPaOATHIBAIOTCS
NEPUOUYECKH TOBTOPSIOIIMECS HUMITYJIbChl MPSIMOYroibHOM  ¢opmbl.  Yactora
FEHEPUPYEMBIX HMITYJIbCOB OIPEAEseTCd IapamMeTpaMH BpEMA3AJAIOlIEed LEnu,
CBOMCTBAMHU CXEMBI M PSKHMOM ee muTaHus. Ha gacToTy aBTOKOIEOaHWI OKa3bIBACT
TaK)Ke BIMSHUE MOAKIIOYaeMasi Harpy3ka. OObIYHO MYJIBTHUBHOpATOp MPUMEHSIETCS B
KayecTBe T'€HEepaTopa HMMITYJIbCOB OTHOCHUTEIBHO OOJBIION MJIUTEIBHOCTH, KOTOpPHIE
3aTeM HCIOJIb3YIOTCS A (POPMHUPOBAHUS WMITYJILCOB HEOOXOIUMOM JUINTEIBHOCTH U
aMILTUTY/IBI.

Takum o00pa3oM, MyJabTUBHOpATOpbI, paboTarouMe B aBTOKOJIEOATEIHLHOM
peXHUME, NMPUMEHSAIOTCS Yallle BCEro B KA4ECTBE 3aJar0IIMX reHepatopos. [loatomy k
HUM TPEABIBISIOTCA TPEOOBAHMS BBICOKOW CTAOMIIBHOCTH 4acTOThI, KOTOpasi, OJHAKO,
MOKET OBbITh JOCTUTHYTa TOJBKO MPUMEHEHHEM CHEIHAbHBIX MEp MO CTa0WIN3aluu
YacTOThl MEPUOJUYECKON IMOCIEeI0BATEIbHOCTH UMITYIbCOB. OOBIUHO OTHOCHUTEIbHAS
HECTAOMJIBHOCTh YAacTOThl MPU BO3JACHCTBUM PA3NUYHBIX JECTAOMIU3HPYIOIINX
(bakTOpOB COCTaBIISIET HECKOJIBKO MPOILEHTOB.

MynbTUBHOpATOPEl MOTYT TakKe paboTaTh B JKIYIIEM pEXKHUME U PEKUME
CUHXPOHU3AIUU.

B xaymem pexume MyJbTUBHOpPAaTOp MMEET OAHO COCTOSIHUE YCTOMYMBOIO
paBHoBecus. Ilpu  BO3AEHCTBUM  3allyCKalOUIEr0  HMMIyJbCa  MYJIbTUBHOpATOp
BbIpa0aThIBACT OJMH NPSIMOYTOJbHBIM HMMIYJbC, IIOCIE€ YEro BO3BpallacTcs B
COCTOSIHUE YCTOMYMBOIO paBHOBecHA. TpeOOBaHUs, MNPEAbIBISEMbIE K KIYIIUM

MYJIBTUBHOpPATOPaM, aHAJIOTUYHBI TPEOOBAHUSIM K TPUTTEPAM.



B pexuMe CHHXpOHW3AallMM Ha MYJTUBHOPATOp BO3ACHCTBYET BHEIIIHEE
MEePUOJUYECKOE HANPSDKEHHE 4YacTo CUHycouaanbHOM (opmbl. Ilpu sTom wyacrtora
MIEPHOIUICCKON TTOCIICIOBATCILHOCTH TMPSMOYTONBHBIX HWMIYJIbCOB, TE€HEPHUPYEMBIX
MyJbTUBHOpPATOpPOM, paBHAa WM B 1EJI0€ YHUCIO pa3 MEHbIIE YacTOThI
CUHXPOHHM3UPYIOIIETO HAMpsDKeHUs. [IpU CHATHM CHUHXPOHU3HPYIOIIETO HAIMPSIKEHUS
MYJIBTUBHOPATOP MPOJOJIKAET paboTaTh B aBTOKOJEOATEIbHOM pekumMe. B HacTosmein

IrJIaBe pacCMaTPUBAIOTCA aBTOKOJIeOATEeIbHbIE MYJIbTUBUOPATOPHI.



3. Tunbl ABYXTOHAJIbHBIX 3BOHKOB HA OCHOBE MYJIbTHBHOpaTOpa:

JIBepHBIC 3BOHKH OBIBAIOT TPEX BUIOB:

IIpoBOJHBIE 3BOHKM — 3TO KJIACCHKA, KOTOpPas 3KCIUIyaTUPYETCs YK€ HE OJUH
JIECSTOK JIET, HO TEM HE MEHEE UX MOMYJIPHOCTh HE YMEHbLIAeTCs Onaronaps
BBICOKOMY KayeCTBY U O€30TKa3HOCTU B paboTe. 3BYKOBbIE CUTHAJIBI IPOBOIHBIX
YCTPOMCTB JOCTaTOYHO pPa3HOOOpPa3HbI: ATO MOrYT OBITh MPUPOAHBIE 3BYKH,
WHTOHAIIMU MY3bIKAJIbHBIX HHCTPYMEHTOB, IECHHU, MENOouU U T.1. HemoctaTkom
TaKOro 3BOHKA SIBJISIETCS HEOOXOJIUMOCTh MPOTITUBAHUS CIELHMAILHOIO Kabess,
YTO 3aTPYHUTEIBHO, HAIPUMED, B YACTHOM JIOME

.OecripoBogHas Mojenb. Eciu HET BO3MOXKHOCTH YCTaHOBKH TPOBOJHOTO,
MOMOKET 3BOHOK JBEPHOM OecHpoBOAHOM, paboTalomMii MO NPUHLHUITY
pPaaMoOBOIIHOBOTO curHaja. Hampumep, ecnu BaM HEOOXOAMMO YCTaHOBHTH
JIBEpPHON 3BOHOK Ha KaJIUTKY, PaclojoXeHHYIo B npenenax 100 MeTpoB oT 1oma,
TO TOT BapHaHT OyAeT HanOoJee aKTyaIbHBIM.

JIBEPHOI 3BOHOK ¢ KaMepoi. OObIUHBIN ABEPHOM IIa30K MO3BOJISIET B3IJISHYTh Ha
MOCETUTENS TOJBKO B TOM CIy4ae, €ClIM BIIaJejel] KBAPTUPbl HAXOAUTCS JOMa.
Ecnu e rocts npuiien B OTCYTCTBHE XO35MHA, IOCIEIHUNA MOXKET HUKOr1a He
y3HaTh O Bu3ute. i pemeHus 3Toi npoOaeMbl U CO3/1aH AJIEKTPOHHBIN ABEPHOM
ra3ok «'masOK» or Openma BB-mobile. HoBunka mnpexacraBiasier co0Ooit
KOMILJIEKC M3 JIBEPHOIO 3BOHKA, BCTPOCHHOW KaMepbl M IaHEIU C
KUIKOKPUCTALTMYECKUM 3KPAaHOM, KOTOpas KpENMUTCS K BHYTPEHHEW CTOpPOHE
nsepu. Ilocie HaxaTHsi Ha KHOIIKY JIBEPHOIO 3BOHKA 3BYYUT CHUTHAJl BBI3OBA;
3aTe€M YCTPOWCTBO BKJIKOYAET SKpaH, JejaeT (POTOCHUMOK WM HAYMHAET 3aIHCh
BUJIcO (B 3aBUCMMOCTH OT HacTpoek). HazBanust QaiinoB mpu 3ToM coaepkar
naTty u Bpemsi Bu3uTa. Hampumep, ¢aitn ¢ umenem «20120324-151228.jpg»
NpeacTaBiIseT co0oi (POTOCHUMOK, clienaHHbli B 15 yacoB 12 MuHyT 28 cekyHA
24-ro wmapra 2012-ro roma. A ¢aitn ¢ umenem «20120324-153218.avi»
IpECTaBIIET COOO0M BUIC03aIUCh, CAENaHHYIO B 15 yacoB 32 MuHyThI 18 cekyHA
24-ro mapta 2012-ro rona



4. IlpuHun padoTsbl IBYXTOHAJIBHOI0 3BOHKA
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Ha pucynke mnoka3zaHa cxema JBYXTOHQJBHOTO 3BOHKa Ha MYJbTUBHOpATOpA.
JIByXTOHaJIbHBIA 3BOHOK COCTOMT M3 JBYX TI€HEpaTOpOB: TEHEparopa TOHAa
(Tpan3ucropsl V3 u V4) 1 cMMMETpUYHOTO MYJIbTUBHOpaTopa (Tpan3uctopsl VIu V2).

Kak wu3BecTHO, npu paboTe MyJIbTUBHOpAaTOpa €ro TPaH3UCTOPbl MOOYEPEAHO
OTKPBIBAIOTCS M 3aKPBIBAIOTCS. DTO CBOMCTBO MCIOJIB30BAHO JJISl YIIPABICHUS YacCTOTOU
reHeparopa ToHa. Beixonm MynpTHBHOpaTopa COEIMHEH C T€HEepaTopoM TOHa dYepe3
pesuctop RS, mosTomMy OH mepuOAMYECKH TONKIIOYAETCS K 00meMy mpoBoay (K
MOJIFOCY MCTOYHUKA MUTaHWs), T €. mapamuienbHo pe3uctopy R7. Ilpu 3tom wacrora
reHepaTopa U3MEHSeTCsl CKauKOM: MpHU 3aKpbITOM TpaH3ucTope U3 rojoBku Bl Oymer
CIIBIILIEH 3BYK OJIHOTO TOHA, PH OTKPBITOM - JIPYTOro.

Konnencaropst C2 u C3 3ammimaroT MyJasTUBHOPATOpP OT MMITYJIHCOB, TMTPOHUKAIOITUX
OT TeHepaTopa ToHa. [Ipu oTCyTCTBHM KCaZeHCATOPOB YacTOTa MYJIbTUBHOpaTopa Oymer
U3MEHSTHCS, YTO MPUBEIET K MOSIBICHUIO HEMPUATHBIX TOHOB B 3By4aHUU 3BOHKA.

BmecTro yka3zaHHBIX Ha CXEM€, MOXHO INPUMEHUTh JIOObIE IpPYrHe MajlOMOLIHbIE
HU3KOYAaCTOTHBIE T'E€PMAHUEBBIE TPAH3UCTOPBI COOTBETCTBYIOWIEH CTPYKTYpPBI CO
cTaTuyeckuM KoddduimeHToM nepeaaun Toka h2 13> 15. Konnencaropsr C1, C4 - K50-
3, C2, C3, C5 - K53-1, C6 - K50-6. Jlunamuueckas ronoBka B1 -mo0ast, MOIIHOCTHIO
1...2 BT 1 conmpoTHBIEHUEM 3BYKOBOW KaTyIIKH NOCTOAHHOMY TOKY 4...10 Owm. Taxou
3BOHOK MOKHO YCTaHOBHUTH B KBAPTUPE BMECTO OOBIYHOIO AIEKTPUUECKOTO.
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3akj04eHue:

PaccmoTpeB THIBI 3BOHKOB Ha OCHOBE MYJIBTHBHOpAaTOpa M MX OCOOCHHOCTH
JIeJIaeM BBIBOJI UTO HA MPAKTUKE, €CJIU Bbl )KMBETE B CBOEM JIOME U BaM HE JICHb TAHYTh
MPOBOJ M3 JIOMa, IBYXTOHAJIbHBIA 3BOHOK MPOCTOrO THUMA BaM MOJAOMAET KaK HUKOT/A,
HO €CJIM BBl )KMBETE B KBAPTHUPE U Bbl HE JKEJIAET€ MYYUTHCS CO CBEPJCHUEM CTCHBI,

MO>XHO BBIOpATh THUIT 3BOHKA OECTIPOBOIHON M YCTaHOBUTH KaK BaM 3a0JaropaccyauTcs.
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