n [(pynna KkomnaHwum
KoHnmyp-Becm

GIRAD, PANRAD, SUNRAD
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[[@a30Bble MHpakKpacHble oborpeBaTenu

m  [a30BbIl MHPaKpacHbIN oborpeBaTesb - 3TO OAUH U3 caMbIX 3PPEKTUBHBLIX U
coBpeMeHHbIX oborpeBaTtenen nomMmeLeHnin. MHTeHCMBHOE NpsIMOE U3ny4eHne Tenna
OT HarpeToro Tena HasblBaeTcs UH(paKpacHbIM oTonsneHueMm. [pu 3Tom
TennooTaaya OT UCTOMHMKA HarpeBa OCYLLECTBNSETCH MTHOBEHHO U
HEenocpeaCcTBEHHO B 30HY, KOTOpasi pacrnonoXeHa nog HUM.

m  OkpyxatoLuii Bo3ayx B 9TO BpeMsi OCTaeTcs XonoAHbIM. Jlyuncroe npssmMoe Tenno
naet Bam BO3MOXHOCTb 3KOHOMUTL OKOJS10 30% noTpebrnsaeMon aneKkTpo3HepPrum.
Ewe oaHuUM npenmyLLecTBOM ra3oBbiX MHpaKpacHbIX oborpeBaTenem MOXHO
cYMTaTb BO3MOXHOCTb TO4YEe4YHOro oborpeBa pabouunx mect, 6€3 N3nNuLLIHEro
nporpesa Hencnosibdyemoun nnowaan. CoBpeMeHHble CUCTEMbI OTOMNSEHUS Ha
OCHOBE ra3oBbIX MHPaKpaACHbIX n3nyyartenien npumMmeHstoTcs yxe 6onee 50 ner.

m [a3oBble MH(ppaKpacHble n3nyvyaTtenu odeHb ObICTPO oborpetoT nomeLleHne u
OyayT aBTOMaTU4eCKM Noaaepkneatb onTuMarnbHy TemnepaTtypy. [a3oBble
NH(ppaKpacHble nanyyaTenn akonormyeckn 6esonacHbl, MO3ITOMY UX MOXHO
NPUMEHATb Ans oborpeBa 06bEKTOB arponpPOMbILLITIEHHOrO KOMMMEKCa U pa3nuyHbIX
NPON3BOACTBEHHbLIX MOMELLLEHWUN.
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OTonneHune NPOMbILLUJTIEHHbBIX NnoMeLLEeHNn

Ecnu Bawe npombllNeHHOE NoMelleHne nmeeT 6onbLUyo nnowanb, BbICOTY U Bbl
3anHTEpeCcoBaHbl B CO34aHUM ONMTUMarbHbIX YCITIOBUM TEMNSIOBOro KomdgopTta, TO
HaWUMy4dWwnM peLleHneM N1 OTOMNSeHMa Ballero 3gaHna siBnsieTca cucrtema
Tennounsny4yarowumx neHt GIRAD.

Ecnn Balwe npomebliwneHHoe nomeLleHne o4eHb BbICOKOE, eCrnn NPonCXoaaT
Bonblume TennonoTepn unn ecnu Bbl XoTUTE 0TONUTL OTAENbHbIE pabovne mecTa,
naeanbHbIM peLleHneM AN OTOMNSIEHMA Ballero 3gaHud aBnseTcd cucrema
Tennounsny4varwwmx TpyoHbix moaynen PANRAD.

Ecnu e Balle npomMbILLSIEHHOE NoMeLleHne YpesBblHanHO BbICOKOE, eCIN B HEM
NMEITCH apXUTEKTYPHbIE ANIEMEHTbI, HE UMetoLne BONbLIOro CKOMNSIEHUS Nbiiv K
MEenKuX YyacTul, Torga onTMManbHbIM peleHneM OTOMSIEHNSA BalLero nomMeLleHnd
asnaiTcs nanydatenu SUNRAD.

Bo3MOXXHO KOMBUHMPOBaAHHOE UCMNOMb30BaHME MHPPaKpacHbIX oborpeBaTenen
GIRAD, PANRAD, SUNRAD
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MHdpakpacHble neHTo4YHble nsnydatenm GIRAD

m  GIRAD - HdpaKkpacHbIli NTEHTOYHbIN U3ny4YaTenb, NpeaHa3Ha4YeHHbI ANs OTOMMEHUS LIEXOB,
paboymnx 30H, MacTEePCKNX N APYrUX NMOMELLIEHMIA OOMbLLION NNOLLaAN.

Oco6eHHOCTLIO faHHOrO TMNa reHepaTopoB ABMAETCA BO3MOXHOCTb UX YCTaHOBKM 3a npeaenamm
ob6cnyxuBaemMoro nomeLleHusl, Npyu 3ToM TPyOHbIN Moaynb umeeT TemnepaTtypy 200-300°C.

"eHepaTtopbl GIRAD umetoT manble Bbibpockl CO, CO2 n Nox B atMmocdepy U COOTBETCTBYIOT BCEM
TpebOoBaHNAM 3KONOrMYECKON, NOXapHOM 6Ge30nacHOCTK, B3pbIBO- 1 3NeKTPo6e30nacHOCTU, Ha HUX UMEKOTCS BCe
HeobxoamMmble cepTudukaThbl.

K nnrocam gaHHon cuctembl MHPPAKPACHOrO OTOMJSIEHUSA OTHOCUTCA:
NPOCTOTa B MOHTaXxe;

onTUMarnbHbIN YPOBEHb TENSI0BOro KomcdopTa;

OTCYTCTBUE ABWXEHUA NbINw;

OTCYTCTBME LUYMa;

BO3MOXXHOCTb YCTaHOBKMU reHepaTopa BHe 06Cny>KuBaemMoro nomeLleHus;

9CTeTUYHOCTb BHellHero Buga.
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NpenmylwectBa cucrtembl neHToyHoro tuna GIRAD

u NMPEBOCXOAOHAA TENNOOTAAYA 3a cyeT 60nbLUONM NNOWaamn BbICOKOro
TENNOU3Ny4YeHns.

n COBNMIOOEHUA NOBbIWEHHbLIX TPEBOBAHUA CAHUTAPUU U TUTUEHDI:
OTCYTCTBYET ABWKEHME BO3AYyXa, MOOHMMAIOLLETO Mbifb, MPUCYTCTBYHOLLYIO MpU

nobon eaTenbHOCTU.

n OMTUMAIBbHbIE YCNTOBUA KOM®OPTA B MOMELUEHWUW, nockonbky TpybGHbIE MOAYNU
GIRAD co3paloT ecTeCTBEHHbIE YCITOBUSA AN MakCUMarnbHO 61aronpusaTHOro HaxoXaeHus
Noden B NOMELLLEHUN.

n MPOCTOTA U BbICTPOTA B MOHTAXE: upe3BblyaiiHO npocTasi cbopka u 6bicTpoe
KpenneHue K NoTOrKy C NOMOLLbIO OObIYHbIX Liene.

n HE 3AHUMAET MECTA HA MNMONY UMW CTEHE, nockonbky TpyGHblE MOaynu
MOHTUPYIOTCA NOJ NOTOSKOM.

n HUKAKOI'O PUCKA «PA3MOPO3KWU»: oTcyTCTBME NMPOMEXKYTOYHBIX TEMNITOHOCUTENEN B
BUAe BOAbl UMW Napa No3BofsieT OTKI0YaTb CUCTEMY Ha OONTUIN CPOK, HE Onacasch 3a NocneacTBUs.
n PABHOMEPHOE PACMNPEOENEHUE TEMIMEPATYPbI: nanydyaemoe 1py6HbIM MOogynem
TENno paBHOMEPHO pacnpefensaeTcs Mo ropusoHTany 3gaHus nydile, Yem npu nobow gpyron
CcUcTemMe KOHBEKTMBHOMO OTOMSIEHUS.

n SKOJTOMMYECKU BE3OMNACHO: ncnonb3oBaHWe NpMPOLHOrO UIN CXUKEHHOTO ras3a B
KayecTBe roprYero rapaHTMpyeT OYeHb HU3KUIA YPOBEHb BbIOpOCa 3arpA3HAIOLLMX BELLECTB.

u MOOYJNbHOE UCMOJNHEHMUE: B cnyyae ¢ o4eHb 60nbluMMK NnoLagaMmy O0CTaTouHO
YCTaHOBWUTb HECKONBKO NP1OOPOB.

n MOAYNUPYIOLLUIA MPUHLUN PABOTbI reHepaTopoB: BO3MOXHOCTb PerynnpoBaTh
TEennooTAadvy B 3aBUCMMOCTM OT Hapy>HON TeMnepaTypbl.

n OTCYTCTBUE CTPATUDUKALIUN BO3OYXA: TemnepaTypa BO3ayxa NOHMXKAETCH No
HanpaBneHWIO CHU3Y BBEPX.

n MUHUMYM 3ATPAT HA TEXOBCITYXUBAHMUE: Bbicokas HaAeXHOCTb Ka)aoro
KOMMOHEHTa 1 CTPOrMI KOHTPOIb KayecTBa Ha NuHuM cbopku 1 B 3aBockon nabopaTopun B
COOTBETCTBUM C €BPONENCKNMY HOpMaTuBamu. Bce aTo obecneyvmBaeT BbICOKYHO Ha4eXHOCTb,
6e30nacHOCTb 1 JONTOBEYHOCTb.

n BO3MOXHOCTb YYACTUA B peanunsauum rocyaapCTBEHHbIX PErMoHanbHbIX Mporpamm
aHeprocbepexeHus.

n BbICTPbIA BbIXOJ CUCTEMbI B 3AOAHHBLIA PEXKUM: Manast UHEPLIMOHHOCTb
CUCTEMBI B Pe3yrNbTaTe OTCYTCTBUSA MPOMEXYTOUYHBLIX TENIOHOCUTENEN.

n COOTBETCTBUE OEACTBYIOLLMM HOPMAM: orpOMHbIl OfbIT, HAKOMMEHHbIN 3a Gonee
yeMm 30-neTHIO OeATENbHOCTb U y4acTue B pabounx rpynnax no pa3paboTke HOpMaTUBOB ANst
JaHHOW rpynnbl TOBapoB, AenatoT hupmy «Ppakkapo» naeanbHbIM NapTHEPOM B 3TOWM
cneunduyeckorn obnacTm TeNNOTEXHUKN.

K MUHYyCamM OaHHOW MoeNnun MOXHO OTHeCTHU BbICOKYIO CTOUMOCTb.
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m  GIRAD - 3To coBpeMeHHoOe pelieHue npu Bbibope
NPOMbILWNEHHOU CUCTEMbI OTOMNJSIEHUA, COCTOUT
N3 3anaTeHTOBaHHOIo TennoreHeparopa, O4HO- Un
ABYXTPYOHOro Tensionsny4varoLLero KoOHTypa u
LndpoBoro 6roka TepMoperynsumnn.

m  Tennousnyyarwowlas neHTa npegcrasnseT cobom
3aKpbITbIN KOHTYP nogatowen n obpaTtHon Tpydbl C
MNOHMKEHHBIM OTHOCUTESTbHO NOMELLEHNS
AaBneHneM, B KOTOPOM C 60MbLLON CKOPOCTbHO
LMPKYyNnpyeT NOTOK NPOAYKTOB CropaHna 1 Bosayxa.

m  Cucrema GIRAD ykomMmnnekToBaHa 3anaTeHTOBaHHOM
ropenkou Ecomix, coctosiien n3 psaaa
MUKpOropenok, paboTatowmx ¢ HagoyBoM U
obecne4vnBatoLnX ONTUManbHbIA MPOLIECC CropaHng
N NPaKTUYECKN HYNEBbIMU 3HAYEHNSMK BblBpoca
3arpsasHsaoLWmMx BelwwecTs. [JaHHble ropesiku NpocTbl B
peryrnmpoBKe, MMET PEXUM CaMOOYNCTKM,
NPaKTUYECKN He TPEOYIOT TEXHNYECKOTO
obcnyxXuBaHus (He UMET OBUXKYLLIMXCA YacTen).

= Lndgposon 6nok TeneynpaBneHns no3sonseT
coeanHnTb B enHyto uenb o 60 reHepaTtopos
GIRAD eanHbIM 3-NpOBOAHNKOBLIM Kabenem,
3agaBaTb TeMnepaTypbl AN OTAENbHbIX 30H C
NOMOLLbIO NepCcoHanM3npoBaHHbIX MporpamMm, a ¢
NOMOLLbIO crneumanbHOro NnporpamMmmMHoOro
obecnevyeHns cucteMa MoXeT ynpaBnATbCA U Ha
paccTosHUN.
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[Tpnmep pacnonoXXeHms MHgpPakpacHbIX
NeHTouYHbIX nsnydartenen GIRAD Ha obObekTe:
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Cuncrtema 30HarnbHOro oToneHnsa ¢ NOMOLLbIO
nHdopakpacHoro nsnydatena PANRAD

PANRAD - ngeanbHoe pelieHne ana obicTporo n adpdeKTUBHOIro OTONEHNS
NOMELLEHUN MPU HU3KOM CTOMMOCTW 3KCnsyaTtaunm cuctemol. MHdpakpacHbie
nanydyatenm PANRAD npegHasHa4veHbl Ans OTONSIEHUS CKNagos, pabo4vmx 30H
LEXOB, MACTEPCKMX, aHrapoB U APYyrmx Npon3BOACTBEHHbLIX NOMELLEHNN BOoNbLUMX
nnowanen n seicoton ot 4 go 20 m.

Moaynu nHppakpacHoro nanydeHns PANRAD coctoaTt U3 TennoreHeparopa ¢
6rnokom aBToMaTuUKK U ynpasneHna mowHocTbio oT 10 go 50 kBT, cuctembl TPyOHbIX
nanyyartenen ctaHgapTHoM anuvHel 3, 6, 9 nnn 12 meTpos 1 napabonuyeckoro
oTpaxkaTens.

TennoreHepatop nanyyarena PANRAD vmeeT B cBOe OCHOBE UHXEKLMOHHYHO
rasoBylo ropernky ¢ Tpybkamu BeHTypu, areKTpoMarHnTHbIN KrarnaH, perynsarop
OaBrieHNA, AbIMOCOC C areKTpoaBuraTerieM, nycCKOBOW U KOHTPOISbHbIN 3S1eKTPObl.
Temnepatypa usnydatowwen Tpybol gocturaet 400°C.
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[MpeunmyulecTBa MHpakKpacHbix nsnydaternen PANRAD

] CaHMTapMﬂ B NOMeLlleHNn: O4eHb BbICOKadA, MOCKOJIbKY
OTCYTCTBYET ABWXeHNe Bo3ayXa, npuBogdaliee K NnogHATUKO
nblyn, BCerga I'IpI/ICYTCTByPOLLI,eIZ npu nobom Tune
ANeATenbHOCTW.

[ ] KomdopT B nomeLleHnUN: 04eHb BbICOKUIA, MOCKOMbKY
npnbopbl PANRAD Fraccaro co3gatoT B MOMeLLeHNN
€CTeCTBEHHbIe YCMNoBUA A MakcMManbHO KOM(OPTHOro
npebbiBaHNs YenoBeka B NOMELLEHUW, A0MONHASA TENIo,
BblAeNsemMoe YernoBe4YeCknmM TEMNOM.

] MoBblweHHasA TennooTAa4a 3a c4eT 6oree BLICOKON
TeMnepartypbl Tel'lJ'IOVI3J'Iy‘-IaIOLL|,eﬁ NOBEPXHOCTU N BbICOKOIoO
KOSCbeMLI,MeHTa OTpaxeHnqa napa6on, HanpasnAarwnLWwKMx Tenno
CBepXy BHUS.

[ MpocToTa 1 O6bICTPOTa B MOHTaXe: Ype3BblualiHas NpocToTa
1 BbicTpoTa COOPKM U YCTAHOBKW NOZ NOTONKOM C MOMOLLLHO
0ObIYHbIX Lienen.

] He 3aHumaeT mecTta Ha nosny unu cteHe, NOCKOJbKY
I'IpIA60pr YCTaHaBNMUBAKOTCA Ha NOTOJSIKe, a BblCOKasA
nanydvarowias CMOCOBHOCTL 3HAYNTENBHO yMeHblLlaeT
NOBEPXHOCTb TENIOMN3Ny4arLwmnx Tern.

[ Hukakoro pucka pasmMopo3Ku: OTCYTCTBME TEMIOHOCUTENS,
a MeHHO, ropsidein BOAbl Unu napa, no3sonseT
ocTaHaBnueaTb paboTy CUCTEMbI Ha ONIUTENbHLIN Nepuog
BpemeHu 6e3 kakmx-nnbo nocneacTeuim.

K MuHycam gaHHOM Mogenun MOXHO OTHeCTU bonbluoe
KONIMYeCTBO NPOXOAOB Yepe3 KPOBIIO B nNpoLecce
NOAKMIOYEHUS.
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[MpenmyulecTBa MHpaKpacHbix nsnydarternen PANRAD

m Mpubopbl PANRAD umetoT manble BeiGpockl B atMocdepy
CO, CO2 n Nox n cooTBETCTBYIOT BCeM TpeboBaHUSAM
3KOJTOrMYECKON, NOXapHON 6e30nacHOCTK, B3pbIBO- U1
anekTpobe3onacHoOCTH, Ha HUX MMEeKTCSl Bce Heobxoaumble
cepTuukaThbl.

[ MaHenbHbIN MHPpakpacHbI nanyyatens PANRAD, npu
CpaBHMTENbHO HEOOMBLLOW CTOMMOCTH, obecneYynBaeT
ObICTPbIN 060rpeB paboyen 30HbI, He Bbi3biBaeT
nepemMeLLeHMA BO3AYLWHOM Macchl, a cnegoBaTesibHO, U
NbifK, He pacxoayeT TeNnJIOBYH 3HepPrul Ha o6orpeB
BepXxHen YacTu nomMeweHuns n obnagaet KMa,
npeBbiwarowmm 92%.

[ Bnok undposoro ynpasneHus nossonsiet
KOHTponupoBaTtb paboTty Bnnotb Ao 1200 npu6opos
PANRAD. Cxema npucoeanHeHus BeCcbMa npocTa:
ncnonb3yeTcs oauH kabenb ¢ TpeMsi NPOBOAHUKAMMU.
Bnarogaps TakoMy peLLeHUo MOXHO KOHTpPonNupoBaTb
TemnepaTypy B KaXaou OTAeNbHOW 30HE, UCMOoNb3ys
nepcoHNULMPOBaHHbIE NPOrpamMmmbl, @ C MOMOLLIbIO
COOTBETCTBYIOLLMX KOMMbIOTEPHBIX NPOrpaMm MOXHO
yrnpaBnsaTb CUCTEMOW N Ha PACCTOSIHUN.

AMAAANN

NN \\\\\\\\‘N\‘i\!"l p"”ﬂ I m PANRAD oforpesaeT noBepxHoCT!, a He 06beM, ¥ No3aTOMy
SN 1117277777777 00074 npon3BoauT HEOGX0AMMOE TENso Npu CoBCTBEHHO
SN LT P22 MOLLIHOCT/ CYLLIECTBEHHO MEHbLLIEN N0 CPaBHEHUIO C

. SR {11111 Vbt = 06bI4YHBIMM CUCTEMaMK BO34YLLHOro oTonneHus. [aHHas

NS XapakTepucTuka TpaHcopMmnpyeTcs B 3KOHOMUIO Kak
: 5 MUHUMYM 40%3Heprum No CpaBHEHUIO C TPaAULIMOHHBIMMN

cuctemamu. Kpome toro, PANRAD nosBonsier o6ecneuntb
oborpeB oTAenNbHbIX 30H B MOMELLEHWUU, YTO BeAET K

OOMOJNTHUTENTbHOMY CHMXEHUIO 3KCnilyaTalMOHHbIX pacxoaoB.

[ Ewe ogHMM npemmyLLecTBoM 060pyaoBaHUS CUCTEM
nydnctoro otornneHns Tuna PANRAD, no3sonsoLwwmm
roBOpPUTb O NOBbILLEHHOM KOMDOPTE NPU X UCNONb30BaHUN,
SIBNSIeTCH OAHOPOAHOCTbL TeMnepartypbl, NOfly4aeMon Ha
BCen o6orpeBaemMon NOBEPXHOCTU.
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[Mpmep pacnonoxeHma nHdpakpacHoix nanydatenem PANRAD Ha
obObekTe:
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[Tpmep pacnonoxeHna nHgpakpacHoix nanydyatenem PANRAD Ha
obbekTe:
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Cucrtema oTonneHuns NnoMeLLeHnim 00bLLION BbICOTbI C MOMOLLIbIO
NHpakpacHbIix nany4varternen "ceetnoro Tuna" SUNRAD

Ma3oBbI M3nyyaTens «ceetnoro» Tuna SUNRAD npegcrasnseT cobon npnbop MHGpakpacHoro
N3NyYeHns, KOTOPbIN Hanny4wmmMm obpasom NoaxoanT ANS YCTAHOBKM Ha OYeHb BOrbLLIONW BbICOTE.

UanyuyaTtens SUNRAD cocTtouT U3 cneayrowmx KOMMNOHEHTOB:

Tennousnyyvarowmin 650K, COCTOALLMIM U3 paaa NepdopUpPoBaHHbIX KePaMUYECKMX NNacTUH, Ha KOTOPbIX
TemnepaTypa aocturaet 900 °C;

ONOK ynpaBrieHus, ra3oBbIW INEeKTPOoKIanaH u 650K ¢ anekrpoaamMmm, paboTaloLnin B Ka4ecTBe
3NieMeHTa po3Xnra n MOHM3ALNOHHOIO AaT4YnKa KOHTPOSA NNaMeHu;

CTanbHOMW oTpaxaTtesb, NO3BOJSOLMIA KOHLEHTPUPOBAHHO HaMpaBnaTbL U3ny4yaemoe TEeNno Ha
KOHKPETHbIE 30Hbl OTOMNSIEHUSI.

Kak n Bce npubopsbl nyynctoro otonneHuns, SUNRAD He rpeeT Bo3ayX, OH rpeeT HenocpeaCTBEHHO Nogen u
npeaMeTbl BHYTPU NOMELLEHMS.
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[Mpenmyliectea usnydartenen ceetrnoro Tuna SUNRAD
SUNRAD

BbICTPbLIN BLIXOA B pEXNM

OTnunyHbIM Tennoson komcopT

3HauuTenbHoe aHeprocbepexeHne

BbICTpoTa 1 NpoCTOTa MOHTaXa

MBKocTb B BbIBOpE MecTa YCTaHOBKM M 3KCnyaTaumm
OTcyTCcTBME OBUXKEHMS BO34YyXa U MbInn

OrtcytcTBME Wyma npu paboTte

MwHycCbl gaHHOM Mogenn: He NOAX0OAT Ans
3anblfeHHbIX MOMELLEHWUI, TaK Kak Nbifb
3acopseT kepaMmmyeckme nnacTuHbl U
Tennousny4yarLwmm 650K He rpeeT Ha NOMHYH
MOLLHOCTb.

B cnyyae ycTaHOBKW CBETIbIX M3ny4aTenen B
3anbIfIeHHbIX MOMELLEHUAX PEeKOMeHOyeTCsa NPoBOAUTb
yacTo paboTbl N0 06CNYXMBAHWNIO N NPOAYBKE
KepamMn4ecKmnx nracTuH.

VTN
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Nanyuatenu ceetnoro tuna SUNRAD mMetoT orpaHnuveHmst no
HOpMam noXapHomn 6e3onacHoCTW.
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[TpnMmep pacnonoXxeHnsa MHpPaKpacHbIX nanyyareneun
SUNRAD Ha obbekTe:

O N N 7
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[TpnMmep pacnonoXxeHnsa MHpPaKpacHbIX nanyyareneun
SUNRAD Ha obbekTe:
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