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PYKOBOLOCTBO MO 3KCIJYATALUU



BHUMAHME! [lepen ycrtaHoBKOM W Hayanom 3Kcrinyatauuu usgenus BHUMATENbHO O3HaKOMbTECh C
HacTosAWwuM «PykoBOACTBOM MO 3Kcnnyatauuuny (aanee - pykoBoAcTBO).

B cBA3M ¢ NOCTOSAHHON paboToM NO COBEPLUEHCTBOBAHUIO U3OENUSA B KOHCTPYKLUMIO MOTYyT OblTb BHECEHDI
N3MEHEHWS, He OTPaXXeHHbIE B JAHHOM PYKOBOACTBE, 63 CHMXEHUS NOTPebnTernbCKMX CBONCTB NU3AENus.

1. OBLLWMUE YKA3AHUA

HacTosiliee pykOBOACTBO pacrnpOCTpPaHAETCA Ha 3neKTPOKOHBEKTOPbl HacTeHHble LEBERG
cepun ECO (manee no TeKCTY - KOHBEKTOPbI).

KoHBeKTOpbI NpuMHagnexart K COBPEMEHHOMY KIlacCy CTauMOHapHbIX NpubopoB TENSI0BO3AYLIHOIO
oborpeBa 30aHUN U COOPYXXEHUN U NpedHas3HayYeHbl Ans aKCniyataumMm B NOMeLLeHUsX ¢ 06bl4HON
cpenon.

KoHBeKkTOpbl NpegHasHayeHbl AN CTauMOHapHOW YCTAHOBKM Ha CTEHe, HO WX KOHCTPYKUUS
AonyckaeT yCTaHOBKY KOHBEKTOPOB Ha MOy MpW MCMONb30BaHUM KOMMfekTa onop aktuBHbix KOA
nnu komnnekta onop naccneHbix KOIT, npnobpeTaeMbix AONONHUTENBHO.

KoHBEKTOpbI OCHAaLLEHbl TEPMOCTATOM 1151 YCTAHOBKM M NOAAEPXKAHUSA XenaeMon TemnepaTypbl B
NoMeLLEeHNN, CTyneH4YaTblM PerynsTopomM notpedbnsemon mMowHocTM (unu 6e3 Hero), 3awuTon OT
neperpesa M OMpPoOKMAbIBaHMSA, a Takke QYHKUMEN 3aluTbl MOMELLEHUA OT 3aMOpaKMBaHWUA
(nopoepxxaHne TemnepaTtypbl B nomMeLeHnn B npegenax +5...+7°C).

Pexum paboTbl — KpyrnocyTouHbl, 6e3 Hagsopa.

Mpn nokynke KOHBEKTOpa TpebynTe npoBepkn ero paboTocnocobHOCTN, COOTBETCTBUS KOMMIIEKTA
nocTaBkM pasgeny 3 HacTOosWero pPykoBOACTBA, OTCYTCTBUA MEXAHWYECKUX MNOBPEXOEHWUN.
[MpoBepbTe MOMHOTY M MPaBUIIbHOCTb 3anofiHEHWUSI FapaHTUMHOIO (OTPLIBHOMO) TaroHOB, Hanuuve
YETKMX NevaTen npogasua.

Mocne 3anonHeHWa rapaHTUMHONO TanoHa 3anpelwaeTcs BHOCUTb B Hero Kakue-nubo
ncnpasnenns, AONOMNHEHNs, yaanaTh U NepenncbiBatb JaHHble, BHECEHHbIE NPOAABLIOM.

CoxpaHsnTe KaccoBbI YeK, HAacTosILLee PyKOBOACTBO, rapaHTUIHbINA TanoH U yNakoBKY B TeYEHME
rapaHTUMHOrO CpoOKa 3KChnnyaTauum KOHBEKTOpa. YTepsHHasi AOKYMEHTauud, npunaraemas K
KOHBEKTOpPY Npu Npoaaxe, He BO30OHOBNSAETCA.

NMOMHUTE, npu HecobniogeHun BblleNepedncrneHHblX pekoMeHZauun, npu  Hanmyum
MeXaHW4eCKMX NoBpexaeHni Bol TepseTe NnpaBo Ha rapaHTUHOE O0BCnyXMBaHME.

MprHUMN 0ENCTBMA KOHBEKTOPA NOKa3aH Ha pUCyHke 1.

HarpeBaTenbHbIM aneMeHT 1 HarpeBaeT XOSIOAHbIM BO34yX 2, KOTOPbIN MOCTYyNaeT B KOHBEKTOP
Yyepes OTBEPCTUS B BO3ayxo3abopHoun pelétke 9. [NoTok Ténnoro Bo3gyxa 3 3a CHET eCTeCTBEHHOM
KOHBEKUUN NOOHUMAETCs BBEPX, BbIXOOUT 4epe3 OTBEepCTMS B BO3AYXOBbIMYCKHOW peLuéTke 8 m
HarpeBaeT BO34yX B NOMELLEHUMN.

6~ 1 — HarpeBaTenbHbIN 3NEMEHT
8 5 2 — XonogHbIN BO3AYyX
3 — Ténnbii BO3ayX
3 4 — naccuBHasi ornopa
3 5 — KPOHLUTENH ANs yCTaHOBKN
1 1 KOHBEKTOpPA Ha CTeHe
6 — cTeHa
2 2 7 —non
o)/ 8- :
¥ § 7 BO34YXOBbIMYyCKHaA peLleTKa
| =| 9 =] A , /, \ 9 — Bo3ayxo3abopHas peluéTka
YcTaHoBKa Ha nony YcTaHoBKa Ha cTeHe
Puc.1
2 TEXHUWYECKUE OAHHBIE
HanpsibkeHne nutatowen anekrpoceTu, B 230+10;
YacTtoTta TokKa, 'y 50 +1;
Krnacc 3awmtbl OT nopaXeHus aneKTpu4eckumM TOKOM Il
OcTanbHble TeXHUYecKne OaHHble NpunBeaeHbl B Ta6n1/|u,e 1
HomuHanbHasa notpebnsemas 05 1.0 15 2.0 25

MOLLHOCTb, KBT
HomunHanbHbIN NoTpebnsembln Tok, A 2,1 4,3 6,5 8,7 10,8

l'abapuTHele pasmepsl, MM, He 6ONee | 1y, 115455 | 490x115x455 | 600x115x455 | 740x115x455 | 890x115x455
(anuHaxwWwmpuHaxBbIcoTa)




3 KOMIMJIEKTHOCTb

ONEeKTPOKOHBEKTOP -1 Wwr.
KpOHLITENH ANs YCTAaHOBKM KOHBEKTOPA Ha CTEHE -2 Wwr.
PykoBogcTBO nNo akcnnyatauum - 1 ak3emnnsap
YnakoBka - 1 KOMNNEKT

4 TPEBOBAHUA BE3OINACHOCTHU

Mepen nogknioYeHMEM KOHBEKTOpPA K PO3ETKe 3NeKTpoceTn obasaTenbHO BMU3yanbHO NpoBepbTe
LWHYP 9NEeKTPONUTaHUS M CaM KOHBEKTOP Ha Hanuyne mMexaHudeckux nospexaeHun. Mpu Hanuuuu
NnoBpeXaeHNn obpaTUTECb B CEPBUCHLIN LIEHTP ANA UX yCTpaHeHus. [Jo ycTpaHeHuss NoBpexXaeHumn
NnoAKnio4aTb KOHBEKTOP K 3NEKTPOCEeTH 3arpeLyeHo.

OTkntoyanTe KOHBEKTOP OT PO3ETKU 3NEKTPOCETM BO BPEMS €ro TEXHUYECKOro obcnyxXusaHus u
BMNaxXHON yB6OpKU nomMeLLleHMs OKONO KOHBEKTOPA, YCTaHOBMNEHHOro Ha nony. OTKMYanTe KOHBEKTOP
OT PO3ETKM ANEKTPOCETN, B3ABLLMCH 3@ BUNKY LLUHYpaA 3MEeKTPONUTaHUS.

He ponyckante nonagaHus Brarv BHYTPb KOHBEKTOPA.

He ponyckante nonagaHnsa NOCTOPOHHUX NpeaMeToB unn Bymarn BHYTPb KOHBEKTOpA.

He ncnonb3ynTe KOHBEKTOP HE MO Ha3HayeHuo (KOHBEKTOp He npefHasHayeH Ans SKchnyaTtauum
BHE NMOMELLEHNI).

He akcnnyaTnpynTe KOHBEKTOP C MOBPEXAEHHbLIM LUHYPOM anekTponuTaHus. Cneaute 3a Tew,
YTOObI LUHYP 9NEKTPONUTAHUA HE Kacarcsa HarpeTbiX NOBEPXHOCTEN KOHBEKTOPA.

Bo usbexxaHne oXxoroe He npukacanTecb OOHaXEHHOW KOXeW K BO3OYXOBbIMYCKHOW PELUETKE U
NOBEPXHOCTAM BOMM3N HEE BO BpeMsi paboTbl KOHBEKTOpPA.

BHUMAHUE! B cnyyae noBpexaeHus LWIHypa 3MeKTPONUTaHUsS ero 3ameHy, YTobbl UCKMYUTb
ONacHOCTb, [AOSMKEH NpPOuU3BOAUTbL U3rOTOBUTENb, CepBUCHaAs crnyxba unM  aHanornyHbIn
KBannduumMpoBaHHbIA NepcoHarn.

KoHBekTOp He npegHasHayeH ONfs UCNONb30BaHUA nuuamu (BKNOYas AeTen) C NOHWKEHHbIMU
PU3NYECKMMUN, YYBCTBEHHBIMU WN YMCTBEHHBIMW CMOCOBHOCTAMW UMW MNPU OTCYTCTBUN Y HUX
XW3HEHHOro OnbiTa WAW  3HaHWW, €eClM OHW He HaxXOAATCHA Mo KOHTPONeM WunuM  He
NPOUHCTPYKTUPOBaHbI 06 MCNOMb30BaHMM KOHBEKTOPA JNIULLOM, OTBETCTBEHHbLIM 3a UX 6e30MacHOCTb.
[eTn fomKHbI HAXOAMTLCA NOA KOHTPONEM AN HeJONYLLEHUSA UrPbl C KOHBEKTOPOM.

BHUMAHMUE! Bo n3bexaHue neperpeBa He HakpblBanUTe KOHBEKTOP.

3ANPELWLAETCA:

e [lepekpbiBaTb YaCTUYHO WIM MOSMHOCTbIO, 3aCOPATb BEHTUNSILWMOHHbIE OTBEPCTUS B peLueTkax
KOHBEKTOpPA;

e Pacnonaratb psagoM C KOHBEKTOPOM fErkoBOCMNIaMeHsoLWnecs BeLecTsa U npeameThbl;

e YCcTaHaBnNuBaTb KOHBEKTOP B HEMNOCPEACTBEHHON BNIM30CTUN OT PO3ETKN ANEKTPONUTAHWS;

e /cnonb3oBaTb KOHBEKTOPbLI B HENOCPeACTBEHHON B6NM30CTN OT BaHHOW, AyLla UNn nnasaTeribHOro
DaccenHa;

e [IpuKacaTbCA K BUSKe LLUHYpa 3NEKTPONUTaHUSA U K CaMOMY KOHBEKTOPY MOKPbIMWU pyKaMu.

5. MOArOTOBKA K PABOTE

5.1 Ws3Bnekute KOHBEKTOp W3 ynakoBkn. CoxpaHuTe YNakoBKY Ansi €e [anbHEeWnLero
NCMoNb30BaHWs B Cliydae AeMOHTaXa KOHBEKTOpa 4151 ANUTENbHOro XpaHeHus:.

lMocne xpaHeHUs KOHBEKTOPA UMW ero TPaHCNOPTUPOBaHUS MpU HU3KOW TemnepaType (B cny4dae
BbiMadeHUs pocbl) nepen BKIOYEHWEM KOHBEKTOpa ero HeobxoaMmo Bblaep)kaTb NPUM KOMHATHOW
TemnepaType He MeHee 2-X 4YacoB.

5.2 TlpoBepbTe cooTBeTCcTBME Balwen onekTpocet TEXHUYECKMM [daHHbIM KOHBEKTOpPA,
npuBegEHHLIM B pasgene 2 HacTOALWEro pPyKOBOACTBA: HanNpsKeHue nuTarowen IdneKkTpoceTu;
CMOCOOHOCTb 3alUMUTHBIX YCTPOWCTB, 3NEKTPOMNPOBOAKN, PO3ETKM ANSA MNOLKMYEHUST KOHBEKTOpa
BblAEpPXMBaTb TOK, NOTpebnsieMbli KOHBEKTOPOM. [Mpy HEoBGXOAMMOCTM MNPOKOHCYNbTUPYNTECH Y
npogasLa nnu npeacraBUTeNsi CEPBUCHONO LIEHTPA.

5.3 Onpepenute wmecTto, roe 6ygeT akcnnyatMpoBaTbCA KOHBEKTOp. He ycTaHaBnuBanTte
KOHBEKTOP Ha CKBO3HSKE, Mo OTBEPCTUSIMW CUCTEMbl MNPUHYAMTENbHOM BEHTUMNSUMW, B 30HE
AENCTBUS MPSMbIX CONHEYHbIX NTy4en.

5.4 [Ina ctaumMoHapHOW YCTaHOBKW KOHBEKTOPA BbLIMNOMIHUTE Ha CTeHe pa3MeTKy MoA KpenéxHble
otBepcTna (cM. puc. 3, Tabn. 2) n 3akpenute KPOHLUTENHbI AMs YCTaHOBKW KOHBEKTOpa, ftobbiM



AOCTYNHbIM cnocobom, obecneumB HagEXHOE KpensieHne KOHBEKTOpa B TedeHue BCEro cpoka
aKkcnnyaTauuun u cobnogas MMHUMarbHble pacCTOSAHUA OT NOBEPXHOCTEN KOHBEKTOpa 40 NpeaMeToB
OKpy>KatoLen o6CcTaHOBKM, Kak MOKa3aHO Ha pUCyHKax 4, 5 (paccTosHUS aaHbl B CaHTUMETpaXx).
HageHbTe KOHBEKTOP Ha BepxHWe 3auenbl KPOHLUTEMHOB (ANs 9TOro Ha 3agHen CTeHKe
KOHBEKTOpa MnpeayCMOTPEHbl [Ba MNPSMOYrOSfibHbIX OTBEPCTUS), MNPU  3TOM HWXKHME 3auerbl
KPOHLUTENHOB OOSKHbI ConpuKacaTtbCAa C 3aHEN CTEHKOW KOHBEKTOpa (He npunaramte 4Ype3amepHbIX
ycunum BO u3bexaHue MNOBPEeXAeHMs Kopryca MnuM NOKpbITUS KOHBEKTopa). lNMOoTAHMTE KOHBEKTOP
BBEPX OO0 MOMEHTa UKCauMn HWKHUX 3aLenoB KPOHLUTEWHOB B OTBEPCTUAX BO34yx03abopHOM

peLIJéTKVI KOHBEKTOpAa.

Tabnuua 2
KOHBEKTOpP HOMUHANbLHOW MOLWHOCTLI0, KBT 0,5 1,0 15 2,0 2,5
L, Mm 177 267 377 517 667
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5.6 [lepeBegute KnaBuwly BbIKMOYATENA WM KraBULLN
I\
CTyNneH4yaToro perynsatopa MOLUHOCTU (pucC. 2) B  MOSOXeHue o
«0», ycTaHOBUTE Ppyyky TepmMmocTata B [ONOXEHUE «=k» S i ] \/
(coBMmecTuTe 3HaK «:» Ha pyyke C MeTKOM Ha Kopryce 6noka | |
ynpasneHus). KoHBEKTOp rotoB K paboTe. | ® |E%@
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Puc. 5

6 NOPAOOK PABOTDI

BHumaHue! KaTteropmuyeckn sanpellaetcs BKNOYaTb M 3KCnnyaTMpoBaTb KOHBEKTOp 6e3 ero
3aKpenneHna Ha KpOoHWTEeWHax Ha cTeHe unu 6e3 yCTaHOBIIEHHbIX ONop Ha nony. Bknwouyatb u
3KCNNyaTUpoBaTb KOHBEKTOP [OMYCKaeTCs TOMbKO B MNOSIOXKEHUM, MOKa3aHHOM Ha pwuc.1
(BO3ayx03abOpHOM PELLETKON BHU3).

6.1 BkrntoyeHne KkoHBeKTOpa

MogknunTe BUMKY LUHYpaA 3MEKTPONUTAHUA KOHBEKTOPA K PO3eTKe 3NeKTPOCeTU. YCTaHOoBUTE

PY4YKy TepmocTaTta B noroxeHue, 6nmskoe Kk « MAX». Bkniounte KOHBEKTOP MEPEBOAOM KraBuLLM
BbIKIto4aTeNs B NonoXxeHue «l» (KnaBuLL CTyNeHYaToro perynsitopa — B nonoxeHue «I» u «li»).

Korga Temnepatypa B MOMELUEHUWM [OOCTUFHET >KENMAeMOoro 3HayeHus (MOXeTe MpPOBEPUTH
TemnepaTypy C NMOMOLLbIO TEPMOMETPA), MEAIEHHO NOBOpPaYMBaNTe pPy4dKy TepMocTaTa B CTOPOHY
YMEHbLLEHUS YUCIOBbLIX 3HAYEHUIA (OTHOCUTENBHO METKM), 0B603HAYEHHbIX HA PYYKe, A0 OTKIHOYEHUS
TEPMOCTATOM peXxrMa HarpeBa, COMPOBOXAAEMOrO XapaKTepHbIM «LLeNYkoMy». dTa TemnepaTtypa u
OyneT B fanbHenwem noaaepXnBaTbCsi B NOMELLEHNN aBTOMATUYECKN.

Ana  yMeHblUueHUss TemnepaTtypbl B MOMELIEHUN TMO3ULMOHMPYWTE PYy4Yky TepmocTaTa
OTHOCUTENbHO METKM HAa MEHbLLEM YACIIOBOM 3HAYEHMM, ANS yBENNYEHUS] — Ha GonbLueM.



[na nepeknoyYyeHUss KOHBEKTOpa B pPEXUM MOMOBUHHOW MOLLUHOCTM (AN KOHBEKTOPOB CO
CTyrneH4yaTbIM peryniaTopoM MOLLHOCTWU) AOCTaTOYHO nepeBecTy B nosnioxeHne «0» ofHy M3 KrasuLl
peryndaropa.

6.2 NHnumanusaumna yHKUMK 3aWwmnTbl OT 3aMOpaXknBaHus.

YcTaHoBUTE pyyKy TepMocTaTta B MOSIoXKeHMEe «» N BKIIOYNTE KOHBEKTOP.

6.3 OTKNIOYEHE KOHBEKTOPA OT 3MEKTPOCeTH.

YcTtaHoBUTE KnaBuwy BblKNoyaTens (KnasBuwnM CTyneH4YaToro peryndaropa MOLWHOCTU) B
nosnoxeHune «0», BbIHbTE BUSKY LUHYpa NUTaHNSA KOHBEKTOPA U3 PO3ETKM 3NEKTPOCETH.

6.4 [lemoHTax KOHBEKTOpA.

OTKItouNTE KOHBEKTOP OT 3NEKTPOCETU COrnacHo n. 6.3 HacTosLWEero pyKoBOACTBA.

[MoTAHUTE KOHBEKTOp BBEPX M Ha ceba A0 BbixOA4a HWXKHUX 3auenoB KPOHLUTEMHOB M3 OTBEPCTUN
BO3yX03abOpHOM PELLETKN KOHBEKTOPA, 3aTEM NOTAHUTE KOHBEKTOP BHU3 U CHUMUTE €ro C BEPXHUX
3auenoB KPOHLUTENHOB.

6.5 HekoTopble pekoMeHOauuu, MonesHble npu Bblibope Mogenen KOHBEKTOPOB WU UX
aKcnyaTauum.

Bbi6op HOMWHaNBHOM MOLLYHOCTM KOHBEKTOPOB MPU MX WMCMNOSMb30BaHMM B Ka4YeCTBE OCHOBHOIMO
NCTOYHMKa oborpeBa HeobGXxoaMmMo Npou3BoauTb Mcxoas u3 pacyérta 100 BT Ha 1 m? nnowaan (ans
NMOMeLLEeHNA C HopMarnbHOW U30nsALUnen, BbICOTON CTeH He Bonee 3 m).

B apyrmx cnyyasx BbIGOp MOLHOCTU KOHBEKTOPOB AOSMKEH NPON3BOAUTLCS KBANMMPUUMPOBAHHBLIM
crneunanmcToM C Y4€TOM (PaKTUYECKNX TENMOBbLIX MOTEPb KOHKPETHOIo NOMeLLeHUs.

C uenblo CHWXeHNS 3aTpaT Ha 3NEeKTPOIHEPIUIO:

- CBOEBPEMEHHO OTCrexusanTte JOCTUXEHUSA B MOMELLEHUMN XenaeMmon Temneparypsl,

- BbIKIOYanNTEe KOHBEKTOP Mpu NPOBETPMBaAHUM MOMELLEHUS;

- B cnyyae Bawero oTcyTcTBMS B MOMELLEHUMM MEHee 2-X 4acOB — He U3MEHSUTE HaCTPOWKY
TepMocTaTta, B NPOTUBHOM clny4yae (oTcyTcTBue bornee 24 4yacoB) — yCTaHOBUTE PYYKy TepMmocTaTa B
NonoXeHne «k»;

- ecnn B MOMELLEHMMN YCTaHOBJIEHO HECKOSIbKO KOHBEKTOPOB — CUHXPOHU3UPYNTE KX paboTy
YCTaHOBKOW py4yeK TEpPMOCTATOB B OANHAKOBOE MOSNOXEHMUE.

7 TEXHUWYECKOE OBCIYXXUBAHUE

He pexe ogHoro pasa B Mecsil, ouMLlanTe peleTkM KOHBEKTOPA OT MNbIIM NPU MOMOLUN LWETKN U
nbinecoca, KOpnyc npoTvpanTe BIIAXHOW TPSAMNKon. He ucnonb3ynte Ans YUMCTKM abpasvBHble U
arpeccuBHble MaTepuarnbl.

8 ycnoBud TPAHCNOPTUPOBAHUA U XPAHEHUA

8.1 KoHBEKTOpbI B yNakOBKE M3roTOBUTENsS MOTYT TPaHCMOPTUPOBATbLCA BCEMU BUMAAMMU KPbITbIX
TPaAHCMOPTHbLIX CPEACTB, KOTOpble obecneumBaldT WX 3awWwmUTy OT aTMOCHEPHbIX OCaAKOB MU
MEXaHUYECKUX NOBPEXOEHWUNA, B COOTBETCTBUM C MpaBuiiaMyn NEPEBO30OK rpy30B, AEACTBYHOLUMMN Ha
TpaHcnopTe AaHHOro Buaa. TpaHCnopTUpoBaHue gonyckaeTtca npy temnepatype ot nnoc 50 °C go
MuHyc 50°C M OTHOCMTENBbHOW BRNAXHOCTU Bo3dyxa He ©Oonee 80%, B COOTBETCTBMM C
MaHUNYNSALMOHHbIMM 3HAKaMW Ha YMNakKoOBKE, U C UCKMNIOYEHMEM yOapoB M NepemMeLleHUin BHYTpU
TPaHCMNOPTHOrO CPeACTBa.

8.2 KOHBEKTOpbl AOMMKHbI XPaHUTbCSA B YMNAKOBKE W3rOTOBUTENS B CyXMX OTannvMBaemblX
nomeLleHnax npu temnepatype oT +5 °C go +40 °C 1 oTHOCMTENBHOM BNaXXHOCTW BO3ayxa He bonee
80%.

He ponyckaeTcsa XpaHeHWe KOHBEKTOPOB B MOMELLEHMAX COBMECTHO C >KUMOKOCTAMU W
BELLEeCTBaMN, WCMApeHUst KOTOPbIX MOryT Bbi3BaTb KOPPO3UKD 3NIEMEHTOB KOHCTPYKUMW U
noBpexaeHne n3onsaumm NpoOBOLHUKOB.

9 MPABUNA YTUITU3ALUU

N3penvne He cooepXuT Mmatepuanos, TpebyroLwmnx cneumanbHbiX TEXHOMNOMMIA yTUNn3aumm.

Mpwn BbIBOAE M3 3KCNyaTauuu, n3genve noanexmnt pasdopke ¢ nocnenyowen CoOpTMPOBKON ioma
no rpynnam Ha LBETHble, YEpPHble MeTansnbl U HeMeTannbl, 1 UX yTUNIM3auMmM B COOTBETCTBUM C
HOpMamu, NpaBsunamu 1 cnocobamm, AENCTBYOLWNMM B MECTaX YyTUNN3aL K.

N3penvne He cooepXxuT gparoueHHbIX MeTansos.



