NOABOP COJIHEYHbIX KOJIJIEKTOPOB

Ho Kak BbIGpaTb conap — cuctemy? [lpeanaraem Balwemy
BHMMaHMUIO OMMCaHue (@nropmuTM) TOr0 KakUMU KPUTEPUSMU HY K-
HO PYKOBOACTBOBATbCH NpW Bbi6Ope TOM WM MHOW CUCTEMbI, B
TOM WM UHOM Cllyyae.

BapuaHT nepBbii. Ham HyxxHO nnTpoB 50-100 Boabl, K Be-
yepy, 4T06 NOMbITLCA Mocae «MnoneBbix» paboT Ha npuycanet-
HOM y4acTKe. B aToM cnyyae cambiM NPOCTbIM BapuaHToM 6yaeT
NMOKyMnKa NpOCTOM, YEPHOro LiBeTa, EMKOCTU Ha COOTBETCTBYO-
WKW NUTPaX, CO BCTPOEHHOW NIEMKOM M KpaHoM. (Buaen Takue
Ha OJHOW M3 BbICTABOK). ATO MMHMMaIbHOE BNOXEHUE, KOTOpPOe
AacCT MaKCUMasbHbIA, B 3TOM C/ly4yae, 3KOHOMUYECKUA 3D DEKT.
He Hy»HO Hmyero npuaymbiBatb. Kpome Toro, ecnu 3abyaete
OMOPOXHWUTb AAHHYI0 EMKOCTb Ha 3MMY, C HEM HMYEro CTpallHO-
ro He MPOU30MAET.

BapuaHT BTOpoM. Ham HyxHOo 100-150-200 nuTpoB BOAbI,
ANS1 OpraHn3aumu ropsvyero BOAOCHAGKEHUS B NIETHEM AOMMUKE,
Ha BCe TOM e, npuycagebHom ydyacTke. KakoBbl yC0BUS SKCMY-
ataumm NogobHOM cUcTeMbI? ITO, Mpexae BCero, HE06XoAMMOCTb
3anacaTb Boay, o6ecneynBaTbh KaKyl-TO LIMPKYNSLUMIO, UMETb [0-
NOMHUTENbHbIE (KPOME CONap-CUCTEMbI) UCTOYHUKKU Tenaa, afnek-
Tpob6onnep, Hanpumep. MPoaoIHKUTENBHOCTb Aa4YHOro ce30Ha He
npeanonaraeT KpPyrnoroguM4yHoro MCMnosib30BaHWA AaHHOW CUCTe-
Mbl, YTO 3HAYUTENIbHO CHUXKaeT TpeboBaHWs, NpeabsaBaseMble K
o6opyaoBaHuio. TyT HaM BMOJIHE MOTYT NPUroAMTbLCS MIOCKKeE na-
Henn — nornotutenn. N3 yero 6yaeT coCTosATb NOAo6GHas cucTe-
Ma? lNonpobyio OTBETUTb, Cpa3dy OrOBOPUBLLUCH, YTO B KaxaoM
KOHKPETHOM Cly4Yae TEXHWYECKOE peLleHWE JO0MKHO NMPUHUMATb-
Csl, YTO Ha3bIBAETCH, «MO MECTY», UCXOASA U3 KOHKPETHbIX YCIOBUN.

1. EMKOCTb C AOMOJIHUTEIbHLIM MCTOYHUKOM Harpesa (3fekK-
TPOTEHOM, HanpMmep) 1 TENNOU30ALNEN.

2. CoeguHuTenbHble Tpy6onpoBoabl. (BnoiHe MOXHO 060W-
TUCb METaNNONIaCTUKOBbIMKU Tpy6amMu MAM 4EM-TO NOAOGHLIM.
[axke pa3bopHas cucTema NMOAOMAET, €CN PEXUM IKcnayaTa-
UMM Nnpeanonaraet, AEMOHTaX CMCTEMbI Ha 3UMY.)

3. MnocKkue naHenu NornoTUTENMN.

4. Hacocbl N0 KOJINYECTBY W XapaKTEPUCTMKaAM MNPUroAHbIE
AN JaHHOW CUCTEMDI.

HuKkaKon Tennon3onsaunun ons TpakTa, HUKaKMX cneumanbHbIX
MWUOKOCTEN TEMNOHOCUTENEN HE HYXHO. MOXHO, eAMHCTBEHHOE,
npeaycmMoTpeTb 3aliUTy OT MPEBbLIWEHUA AABEHUS B CUCTEME,
HO 3TO YXKe, CKOopee, U3NuwecTBa Ana nogobHon cuctemMbl. Ang
wupoTbl Kneea, nogo6bHas cuctema (ycpeaHeHo) 6yaeT addek-
TMBHO paboTaTb C cepeanHbl Masi U MO KOHeL, aBrycTa.

BapMaHT TpeTHH. 3aropojHblii JOMUK, JOCTATOYHO YTEMNNEH-
HbIW 415 TOro, YTO6 Ha4YMHATb TaM JadHbl CE30H C MapTa — anpens

NUTaNOBOXKEHUN. Bce, pacCMOTPEHHbIE Bbille, BapuaHTbl Gblau,
KaK cenyac MOAHO rOBOPWUTb B TaKMUX Chyvasx — OIOAMETHbIMM.
A [JaHHbIM BapuaHT yXKe NpeTeHayeT Ha 3BaHWe OTAE/IbHOM MHKe-
HEPHOW CUCTEMbI, CO BCEMW BbITEKAIOLIMMW OTCIOAA NOCNEACTBU-
AMU. BOT TyT y)Ke Hy»XHO 6yaeT NpoBOAWTb MUHUMAsbHbIM aHanus3
no BbIGOPY KOMNIEKTOPOB. [710CKMe NnaHenn NnogonayT TONbKO B TOM
c/lyyae, ecnu MOBEPXHOCTb WX YCTAHOBKW MMeET, 6onee-MeHee,
CTPOryl0 OpMeHTauMio Ha tor. [py OTKIOHEHWW OT 3TOr0 Hanpas-
nenuns yxe Ha 10-15 rpagycoB addEKTUBHOCTb MIOCKMX NaHenemn
NornoTUTENEn pesKo cHUXaeTcs. B TakoM cnyvae adPeKTUBHOCTb
Tpy64aTbiX KO/IEKTOPOB BHE 06cyxaeHusl. B ctatbe «CoBpeMeH-
Hble conap — cucTembl!» NpUBEAEH CPaBHUTENbHbLIM aHanM3 pas-
HbIX COMlap — CUCTEM. YTO e *KaeT noTpebuTens B ciyyae Bbibopa
TEX UM MHbIX TUMOB TPy6YaTbIX NaHeen NOrnoTUTeNENn.

Tpy6uaTble KOMNEKTOpa NOoApa3aensloTcs Ha Te, B KOTOPbIX
TENAOHOCUTENb MPOXOAUT Yepes TPYOKY U Te, B KOTOPbIX TEMJIO0-
HOCUTENb OMbIBAET cheuunasnbHble TennonpuemHuKku. Heocno-
PUMbIM MPEUMYLLECTBOM KOJIJIEKTOPOB C (HA30BEM YC/OBHO)
TennoBbiMK TPy6Kamu (Te, B KOTOpbIX TennoHocutenb HE npoxo-
AWT Yyepe3 06/1acTb TPYOKM) SBASETCS TO, YTO MPWU MOBPEXKAEHUU
OAHOWM UM HECKOJIbKMX TPYOOK HE MPOUCXOAMT pasrepmeTnsauus
KOHTYpa, B KOTOPOM LMPKYIUPYET AOPOrocTosilas X1MAKOCTb —
TennoHocuTenb. B nonb3y Tpy6oK ¢ TENONPUEMHUKAMWU FOBOPUT
elle v ToT GaKT, YTO COMPOTUBIIEHNE KOHTYpa LMPKYNSaUMKM cne-
LUMaNbHOM WUAKOCTM Mano, No CPaBHEHMUIO C TPYOKaMMU B KOTO-
pbIX €CTb NMPOTOK TEMMIOHOCUTENS. A 3TO 3HAUYMTENIbHO YMEHbLUaeT
3aTpaTthbl Ha UMPKyNsALUMIo. [la M KOHCTPYKLMIO 3TO yNpouaeT 3Ha-
4nTeNbHO. MTaK, Kakoe e o06opyaoBaHMe (Kakue TpaTbl) noTpe-
6UTEN0 HEOBXOAUMbI?

1. EMKOCTb CO BCTPOEHHbIM TEMNI00OMEHHUKOM (6oMnep) u,
enaTeflbHO C AOMONHUTENbHbIM MCTOYHMKOM Harpesa. 3T0 MO-
ET OblTb KaK BCTPOEHHbIM TOH, TaK M 6MBaneHTHbIR (C ABYyMS
TennoobMeHHMKaMK) 6ornep, Ha cinyyam Heo6XxoAMMOCTM Moa-
K/lo4YeHns KoTna.

2. CoeauHuTenbHble TPy60NpoBOAblI CO BCEMU CUCTEMAMMU
npeaoxpaHeHMsa OT NOBbIWEHWS AaBfeHns (MpeaoXxpaHUTeNbHbIN
KnanaH, paclwnpuTenbHbl 6aK, BO34yX00TBOAYUK, TEPMOMETPLI,
MaHOMETPbI, M MPOY.), @ TaK e - TENIOU30/MPOBAHHbIE.

3.  Tpy6uaTblt BaKyyMHbIM KOAEKTOP.

4. Hacocbl N0 KONMMYECTBY M NapameTpam noaxoadlme ans
[JaHHOW CUCTEMDI.

5. CneumanbHbIi TENIOHOCUTENDb (CONAPHAN XUOKOCTb).

6. ABTOMaTHKa.

ABTOMaTMKa — camble 06bl4YHbIE KOHTPOINEpPbI (MPOrpamMMu-
pyemble 6/10KM ynpaBfeHus) npeanaraeMble MHOTMMW MPON3BO-
AWUTENS MU CONapPHbIX CUCTEM.

Pexxnum akcnnyaTauum nogobHOM YCTAaHOBKM He npeanonara-
€T BO3MOXHOCTHM YTUAM3aL MK Tenna, M36bITOK KOTOPOro Henpe-
MEHHO BO3HMKHET B NnpoLecce aKcnayatauuun. Ho 06 aToM HMxKe.

BapuaHT yeTBepTbii. Conap-cMctema npefHasHavyaeTcs anq
NPOU3BOACTBaA ropsiyen BoAbl B JOOGPOTHOM KOTTEAXKE U Npeanona-
raeT YaCTUYHYI0 YTUIU3aLMIo M36LITKOB Tenna (a nogéop o6opyao-
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BaHWS BbINOJIHAETCS TaK, YTO6 3TW M36bLITKM GbinK). B aToM cnyyae
MOXHO paccMaTpuBaTb TONbKO TpybyaTble NaHenu nornoTuTenu ¢
TennonpuemMHuUKamu. lMpu aTom conap-cucTema ABNSETCH UHTErpu-
pOBaHHOM B OOLLYD CMCTEMY OTOMIEHMS Bcero gomMa. Mogo6HbIn
BapHWaHT TPeOBYET yKe Cepbe3HON TEXHUYECKON NpopaboTKe pelle-
HUIM NO KOMMOHOBKE M Noa6opy 060pyaoBaHUs, MO PELLIEHNUO cxe-
Mbl 'BC (ropsiyero BogocHabxeHus). Henb3sa 060MTM BHUMaHMEM
HW OOMH acneKT. TyT MOXHO AOBEPATb TONbKO creLuanncTam.

WU, HaKoHeL, BapuaHT NATbIK. 3T0 KOrAa conap-cuctema npea-
Ha3Ha4eHa AJ19 NOHOro yaoBAeTBOpeHMs notpebHocTh B 'BC 1 oTo-
naeHun goma. B atom cnyyae n BOBCE HET HUKAKOM BO3MOMXHOCTU
o6onTucb 6e3 cneumannctoB. lNpuaeTcs pewartb Maccy BOMpPOCOB
CBA3aHHbIX KaK C KOHCTPYKTMBOM CaMOro Aoma, TakK U CO MHOTMMMU
CMEKHbIMM, CBSI3aHHbLIMU CO CTPOUTENIbCTBOM, BOMPOCaMMU.

Tenepb gaBaiTe MOroBOPMM O TOM, YTO Hanbonee HTepecy-
€T Nt060ro KOHEYHOro NOTPEeBUTENSS — O KanuTaNoBIOKEHUSX.

MepBbit BapuaHT o6onaetcs rpuBeH 200 — 250. U Ha HEM
MOXHO 0CO60 He OCTaHaBNMBATbLCA. BTOpon BapmMaHT MOXKET «Mo-
TAHYTb» Ha 2000 — 4000 rpuBeH (a To U 60/blUE), B 3aBUCUMO-
CTW OT «annetuToB» B MBC. X04y NOBTOPUTbLCS, YTO AaHHas LeHa
chopmrpoBaHa, B OCHOBHOM, M3 CTOMMOCTU «CTaHAAPTHOrO Ha-
60pa» 1 He OToBpPaXKaeT HU YCNOBWUI MOHTaXa, HW NOIHOTO CMeK-
Tpa 3aTtpaT Ha camo obopyaoBaHue. BapuaHT TpeTun Tpebyet
ye 6osee nogpobHoM paclumdpoBKU. UTaK.

MoTpebuntento HEO6X0AMMO MOHMMATb, YTO Ha4vano HopMasb-
HOro QYHKLMOHUPOBAHUS CUCTEMbI, @ 3HAYUT U SKOHOMMUYECKas
LenecoobpasHoCTb, HavyMHaeTcs ¢ pacyeTta. [poeKT (Man cKo-
pee NPOEKTHbIN pacyeT) MOXKET «MOoTAHYTb» Ha 50 — 500 rpuseH,
B 3aBMCMMOCTU OT C/IOXHOCTM 3afaHus. M 3To Ta YacTb, Ha KOTO-
pON Nyylle HEe 3KOHOMMWTb, MOCKOJ/IbKY HETOYHOCTb B pacyeTax ra-
paHTUPYEeT Bam MNOJIHOE IKOHOMUYECKOE (ecnn He 6osblue) Gracko
[aHHOM 3aTeun. Y10 9 nmeto B BuAy? Hy, Hanpumep, HenpaBuibHO
nogob6paHHoe o06opyaoBaHNE MOXET 3acTaBUTb Bac TpaTUTb ras
NN INEKTPUHECTBO B APKUIN NETHUIN AEHb, KPOME TOro — B MOoJ-
NeHb, Korga 3ddEKTUBHOCTb KOJINIEKTOPOB MaKCUMasibHas, 4To
— cornacutecb — o6uaHo. [lanee — o6opyaoBaHune. CTaHgapT-
HbI Habop — MaHefb NornoTuTeNb, 6omnnep, Hacockl, TPy6oMNpo-
BOAbl M Npoyee o6opyaoBaHne BblibeTcs B 2-5 ThiCaY (YXKe) eBpO.
Pa36poc — B LieHax - Ha 060pyaO0BaHNN Pa3IMYHbIX NPON3BOAM-
Tenen. Yto MOXHO Moay4MTb 3a 3TK AeHbrM? MNoKpbITMEe NOTPeBbHO-
CTEeN B ropsiyen Boje ceMbu M3 2-3 4enoBeK, npu, 6onee-meHee,
paBHOMEPHOM NOTPe6EHNM B TeYeHne CyToK. [pn 3TOM «OKynae-
MOCTb» NOAOGHOM CUCTEMbI ByAET AOCTATOYHO BbICOKA, Ha YPOBHE
2-4 net. TyT cnefgyeT OroBOpPUTbLCS, YTO OKYMAaeMOCTb pacCY1TbiBa-
flaCb MCX0AOs U3 TEKYLIMX LEeH Ha aHeproHocutenu. sz — 48 kon/
M3, aneKTpuyecTBo — 24 kon/KBT*yac.

YeTBepThi BapuaHT yxe MOXEeT paccMaTpuBaTbCsl Kak ce-
pbe3HOe MHBECTUPOBAHMWE B COOCTBEHHYIO SHEPTETUYECKYIO He-
3aBUCUMMOCTb. CTOMMOCTb 3TUX MHBECTULMIK ByaeT KonebaTtbcs
oT 3 0o 8 Tbic. eBpo. OKyNaemMoCTb MOXHO paccyuTaTtb, TOJbKO
HabpaB OOCTATOYHYI CTaTUCTMKY. K coxkaneHuto, pacnpocTpa-
HEHHOCTb NMOoA06GHbIX CUCTEM HE JaeT TaKoW BO3MOMHOCTU. XOTH
MWHWMaNbHbIE «MPUKMAOYHbIE» PacYeTbl FOBOPSAT O TOM, YTO Be-
JIM4NHA OKYNaeMoCTH JOCTaTOYHO BbicOKa. CToMMoCTb 1-ro KB1/
yaca OT COJIHEYHbIX KOMJIEKTOPOB (KCTaTH, NPaKTUYECKK, He3aBMU-
CUMO OT BpeMeHu roga) coctasnset 0,003 Kon. 3To He oneyat-
Ka. Ecnn 6bITb 0060 TOYHbLIM, TO CTOUMOCTb 3TOr0 KMnoBaTTa 26
necaATuTbicaYHbIX (0,0026) Konenkn. s cpaBHEHUS «ra30Bblii»
KnnoBatT cTouT 10,5 KONENKH, a «3NEKTPUHECKUIN» - 24 KONENKHU
(HeMHoro nokpusuM aywon, npunHas Kl anekTpoHarpesaTens

3a 100%).

M, He KoHeL, NaTbin BapuaHT. [og06HbIN BapUaHT yKe MOXeT
OCYyLLECTBUTb MeYTy 06 3HeproHe3aBucMMom gome. CTOMMOCTb
3HEepProHocuTenen, MPaKTUYECKM, MOHOCTLIO HE BIUSIET Ha CTOM-
MOCTb 3KCMlyaTaLMOHHbIX PacxofoB Ha codepxaHue goma. CTo-
UT 3Ta 3HEProHe3aBUCMMOCTb (KaK, BNpoyYeM u nobasa apyras
HE3aBUCUMOCTb) 4OCTATO4YHO AOPOro. XOTd, CMOTPSA C YEM CpaB-
HuBaTb. Ecnn noaBoA rasa (B cnyyae, ecnv Takasg TeEXHUYecKas
BO3MOXHOCTb NpucyTtctayeT) cTont oT 1000 pgonnapos CLLUA. A B
HEKOTOPbIX ciy4dasx (peanbHble LMPPbl U3 KU3HKN) 15 — 16 Thi-
cs4 gonnapos. B aTom cnyvae — 15-20 Thica4y eBpo (MpumepHas
CTOMMOCTb NOAOBHOr0 NPoeKTa) BNOJIHE 3KOHOMUYECKHU NpuBe-
KaTenbHa. MNocyaute camu. Ha Kotteax B 200-350 M2 , rasa 3a
ce30H ynaet Ha 800 — 2000 eBpo (B 3aBUCMMOCTU OT CUCTEMBI
OTOMJIEHUS, OT MOroAbl M NPoy.), a «CoHeYHoe» oTonaeHne o6om-
netca B 30-40 TPUBEH B ce30H (Mpu CXOAHbIX YCOBUSX).

Ho, MakcuManbHOM aHEProadHEKTUBHOCTU MOKHO J06UTbLCS,
€C/N BbIMONMHUTbL cuctemy otonneHns u N'BC Ha ocHoBe coveTa-
HUS conap—CcucTeMbl U TENN0BOro Hacoca. Nogo6Hoe coyeTaHne
MOXET caenatb Balw aom, Npu NPUMEHEHUN CONHEYHbIX 6aTapen
W (MI1) BETPOreHepaTopOB NOSHOCTbLIO 3HEPTOHE3ABUCUMbIM.

Takune npoekTbl ecTb. O1HA N3 BbICOTOK ropoja Knesa B KOTO-
PO 3aKa34MK YCTAaHOBW/ TEMIOBOW HACOC M colap — CUCTEMY.
N3 poTopenopTaxa BUOHO KaK MPOUCXOAN MOHTaX M KaK pas-
MeLlleHo 060pyaoBaHUe.
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TennoBoi HacocC yCTaHOBJEH TaKMM 06pasoMm, 4TO paboTa- Ny BKJOYEHWUS TENJIOBOrO HAcOCa, U OTKPbLIBAOTCS NPU BblK/OYe-
€T He OT BHELLHEero Bo3/yxa, a OT BO3/lyXxa BEHTUNIALMOHHON WaX-  HWUW. ITO MNO3BOJISIET HE OKa3biBaTb HUKAKOI0 B/USIHUA Ha paboTy
Tbl, KOTOPYIO «rpeeT» 22 3Ta)Ka HUXKEe PacrnoiOXEHHbIX KBApPTUP. CaMOW BEHTUASLMOHHONM LWaXThl, HTO HEMaIOBaXHO Npu cornaco-
Xanosn ynpaBnsemMble aBTOMaTMKOW 3aKpbIBAlOTCS MO CUrHa-  BaHWW NpoOeKTa.
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Huke npuBeaeHa NpUHLUMUNUaNbHaa cxema yBA3KM TEMNIOBOro Hacoca U conap-cucTembl. Kaxk n3 Hee BUAHO — KaKUMM 06pa3oM npo-
U3BOAMUTCA YTUIM3aLMSA Terna v nepepacrnpeieneHne aHeprm Npou3BeaeHHoN OT Conap-CUCTEMbI U TEMIOBOIo Hacoca.

s,
=

-y ’-
- >
&
[~ ]
PacumcppoBKa TepMUHOB BCTPEUAIOLUNXCA Ha pucyHKe npvBeaeHa KnaccupuKaLlms conap — CUCTEM.
B CTaTbhe.
[10TOK CO/THEYHbIX YaCTUL — MOMHbIA CMEKTP YaCTUL, CONMHEY-
H P H Conap-cucremol
HOro U3ny4yeHnd (0T MHPPaKpPacHOro Ao ynbTpadUoneToBoro, ye-

pe3 BMAMMYIO 4HacTb CMEKTpa) NocTynaollMx Ha MOBEPXHOCTb
3emnu.

Conap-cuctema — cucTeMa, NpedHa3HaydeHHas ang npe-
06pa3oBaHUsl IHEPrnK MOTOKA COMHEYHbIX YacTuL, B TEMI0BOW,
3NEKTPUHECKUIN UNN UHOW BUA SHEPTUN.

ConiHeYyHas (conapHasi) 6atapess — 4acTb COMap-CUCTEMBI,
npeaHasHavyeHHas ans npeobpa3oBaHUsA COTHEYHOro (MPSMOro
WM OTPaXKEHHOr0) CBETA B AEKTPUYHECKYIO IHEPTHIO.

Conap-KoNIeKTop (COTHEYHbIN KOJIIEKTOP) — 4acTb conap-
cUcTeMbl Ans npeobpa3oBaHUA 3HEPrMM MOTOKA COMHEYHbIX Ya-
CTWL, B TEMJIOBYIO 3HEPTUIO. \

ConapHble KONNEKTOPbI ConapHble 6aTapeun

BaKkyymupoBaHHble Mo- O6bI4HbIE MOrNOTUTENN
rnoTuTenmu

ConapHas XMAKOCTb — XWUAKOCTb, MPUMEHAEMAN B Ka4ecTBe
MpoTo4HbIe HakonutenbHble
TENIOHOCUTENS B CONap-cucTeMax. cUCTEMb!
laHesnb nornoTuTenb — NOBEPXHOCTb COMlAP-CUCTEMBI NPeS- CucTeMbl

Ha3Ha4YeHHasa A/19 NornoLeHMs NOTOKa COMHEYHbIX YacTuL,.
Afcopbupyrowasi crnoco6HOCTb — CMOCOOHOCTb MNaHenu-
nornoTUTENs ynaBnnBaTh NOTOK COTHEYHbIX YaCTUL.

KoappuumeHnt nonesHoro apeictsns (KMA) — Konny4ecTso MnockocT- TpyGuaTble C pasBuTon C Henocpes-
3HEePrnun CreHepuMpoBaHHOM CONlap-CMCTEMOM COOTHECEHHOE C Hbl€ KOJITEK- || KOJITEKTOPbI NOBEPXHO- CTBEHHbLIM MO~
3HEPrMen NPUHATON MaHEeNblo-NOrNOTUTENIEM W BblpaXKeHHOW B TOpbI CTbtO rnoweHnem
OTHOCUTESbHbIX €AMHULLAX UK NPOLEHTaXx. vy Ha NPOTOYHYIO

4yacTb
/ \ *
C npoToKOM 4epes C noBepxHOCTAMHU
Tpy64aTyio YacTb. TennonepeToKa.
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