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COBEPLUEHCTBOBAHUE TEXHWYECKOW NOAUTUKA
PA3BUTUS N YNPABNAEHNS TENAOCHAB>KEHWEM
B POCCU1A

B. C. Caenyerok (MYN «T3K CM6»)

KnumaTudeckue yoloBus Tepputopui Poccuitckoi
Genepauyu, roe Bonbllylo YacTs rogs (otonu-
TeNbHLIA Iepuos cocTaenseT o 200 no 300 gHen)
TeMnepaTypa HapyKHOIO Boadyxa UMeeT OTpW-
UaTensHble 3HAYCHWS, FBMAIOTCH CYPOBLIMKA ANs
npoxuBaHns Yenoseka. MosToMy /s HOPMaIbHOI
HKUHENBATENBHOGTU HACSIMSHUA B [OPOAAX W Mo-
cenkax P® aomxHs! OyHKLIMOHNPOBATE HAREKHKIE,
YCTOMYMBhIE, © MUHAMAIBHBIM  OTPULIATENBHGIM
BOBLEHCIBHEM HA OKPYXAILYIO CPe/ly. CHCTEMb!
dHeprocHabxeHus. ST CUCTEMb! LOMKHLI 068c-
neynTh NoTpebuTeNen TOMIMEOM, 3NEKTPUYECKON
¥ TEMNOROW 3Hepiven B Heobxomumom oTbeme,
JOMKHOIO KBYECTES W MO MPUEMIEMON LigHE.
TMpakTiecknidA OMLIT CO3AAHUA, PaE3BUTHS W
hyHkurormpoBakus  TennocHabkennss 8 CCCP
TOK&3&N. YTO YCIyr TernocHaberus BbICOKO3aT-
patHsl. B CCCP nposogunack UeHOBas NoNUTHKa,
COFIBCHO KOTOPOW UgHL!I HA TOMMMBO Bbifin MCKyC-
CTBEHHO 3aHWKeHs (MK OTCYTCTBUM HANOMOB Ha
npMpoaHLie Pecypesl): No rasy u Hedgrenpoayk-
TaM — B 2:2.5 paza: no yrio — 8 2,5+3 pasa v 60-
nee. B peayrbrate cnoxunack notpebuTansckas
cUTYauus, NPk KOTOPOR YeM HIKEe LieHs! Ha Kakow
mbo ToBap, TEM OXOTHEE 3TOT TOBAP TPATUTCA.
anlMeHVITEnhHQ K TOIIVMBHO-3HEPTETUHECKUM
pecypcam 4aHHas CUTYAUWS NPUBOAMAA K Herpe-
PLIBHOMY POCTY YAenbHbiX nokasarenen pacxona
TCNIMBE 1 NOTERk SHEPTUN. SKCEepre|uIeckui aHa-
1143 TEXHONOTUYBCKUX MPOLIECCOB TpaHchopMaLiy
JHEPrUM MOKA3LIBART, Y10 HauBonblwke noTepu
BO3HUKBIOT MPU NPeoBpPas’oBaHuM 3HEprUM Tor-
MBa B TENMOBYK aHeprwio. Tloatomy, cxuratine
TONAMBA MPY NOMYHBHWA TENSIOBOR JHEPTUK ANg
OTOMNGHUS U FOPAYEro BOAOCHAGKEHWA, C TOYKM
2peHUA BPDERTUBHOCTI UCTIONBIOBAHUA XUMUYEC-
KOW BHeprun Tonnvea, AenseTcs ManoadiherTys-
HoIM, M3BECTHO, YTO KOMBUHMPOBaHHasH BbipaboT-
Ka 3MeKTPUUECKON U TEeNNoBoA aHepriv noseonseT
COKPAaTUTL BKCEpTSTUYECKMe noTepu. CeroaHs Ha
POCCUIACKOM DBIHKE MOSIBUMOCK OTEHECTBEHHOE 1
aapyBexnoe 0BOpY/IORaHWE, KOTOpOE AaeT BO3-
MOXHOCTh OCYIIECTRASATL BbIPAGOTKY TEMNORON 1
AMSKTPUHECKON aHeprn ans HeBonblivx cucTem
TENNOCHaBKeHNsA C UCTOYHUKaMK, paBoTalolivmm
Ha pasHblX BUAAX TOMMWRA. YTO MO3BONAET HE
TOMBKO MOBLICUTE BHEPrOdPEMEKTUBHOCTE, HO M

YCTOMHMBOCTE  (HMBYYECTS) CUCTEM TEmmocHab-
JKEHWA B PasanyHbiX pervoHax Pocouu. OnHako u
cerogHs B POCCHI, MOCKOMLKY 1{EHa TONNMBA 3aH-
KeHa, TPYAHO 0B0CHoBATE LeecoobpasHocTk 3a-
MeHbI PEAYKLIMOHHbLIX OXNaaUTeNkHLIX YCTPORCTE
Ha NpoTUROAEBNEHYEcKkue TYpBUHE! ANs KOMBMHM-
poBaxHoiA BEIPabOTKKM TENMOBOW U BMEKTPUYECKON
SHEprU.

OE{HDE[}EMQHHO XO4YETCH IBMETUTHL, HTO 3KOHO-
MUSL HA CTAMN KaNWTENbHEIX 3aTPaT NPUBOAUT B
NanbHelluemM K BOZPACTAHUIO AKCMNYATALMOHHBIX
vanepxex. OCOBEHHO 8TO BaMMO ceiuac. korpa
GTABWTCSR BOMPOG O IOCTYNHOM kunbe. Ceroans
CTPOUTENbHSIE DUpMb: TPeBYIOT OT NPOEKTHLIX
Opraruaalil MUHAMUIEUMN KanUTANbHRIX 3aTpaT.
VX HUCKOMBKO HE BOMHYHKIT BOMPOCH! HALEKHOCTY,
CTOUMOCTE 3KCTUTYATAUMOHHbIX 3aTPaT U KAYecTRO
MOCTABNAEMON TENNORCH SHEprMu. Takas cutya-
UNS 3aTParMBAET WHTEPECH! HE TOMBKO Y&CTHOrO
nMua, Ho u rocyaapctea. C APYron CTOPOHL!, Mpo-
SITHbIE, MOHTAXHLIE (hMPMSI MPEANAraloT 3akazqu-
kam HoBelitice 0BOPYoBaHME, KOTOPOE HE MOXET
8 CylecTeyollie! cUTYauMn BeiTb UCNONB3OBAHO
B nonHoMm obbkeme, MOXHO MPUBECTH MHOTO NpW-
MEpoB. Harnpumep, CTOWT N4 NpenyCMAaTpuBaTh
OWCT2HUMOHHYIO Nepesiasy NapameTpos paboThi
MOLOYNLHOW KCTENBHOM NPY NOMOLLW PAAKO UK Te-
NEKOMMYHUKSLIMOHHON CBA3M B TAKUX HACENEHHbIX
MYHKTAX, [A€ OPraHWaauysi NyNbTOR YNPaBneHus
TEXHWYECKN W SKOHOMUHECKU He Lienecoobpaska.
a CepBMCHBLIC UEHTPLI OBCNYXUBEHWA HAXOMIST-
oA Ka GomblioMm yaanedun. Wnu npumesenve
METANNW4ECKX  TPYBONPOBONOE TENNOBOW CeTh
c MY usonsauven, ecou He NpeLycMarpusaTes
MEDONPUSITUA N0 HEWTPaNUaaLUny Win yaaneHuio
pacTeoperHaro O. MOAIIMTOUYHON BOAL! B GUCTEMAX
TENnocHaBKeH!s ¢ HEMOCPEACTBEHHLIM BOAOPA3-
BOPOM Ha HYXK/bl TOPAYETO BOAOCHADKEHUS.

CreUMaNUCTbI 3HAIOT, YTO Ka4ecTBO TpyBonpo-
BOZIOB TENOBOM CBTU YXYUINNOCE, CHUSMITMCE aH-
TUKOPPO3UiAHLIE CBOMCTBA MeTanna. Ho o cux nop
HE pellien BONpoc 0f U3FOTORNEHUM METAIIIMYec-
X TPYG creumansHo AN cucTeM TennogcHatme-
HuA, KoTopoe, BeaycrosHo, BblaoBeT yBenuyeHue
KAMUTANLHLIX 3ATPAaT.

Cero/iHsl. KOr/\@ OCYAapCTBOM MPUHATE Haui-
oHanbHas [POrpaMMa PassuTUs Kurbs, HeoBxo-
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CornacHo FOCT 27.002-89 «HasekHoCTs
B TEXHUKEY, HAAGKHOCTE — 9TO CBOACTBO Ofbekia
BhINOMHATL 337aHHbIe PYHKUMK B 3a0aHHOM 06b-
eMe NPy OrpeAsneHHkIX YCNOoBMAX (yHKLIMOHNPO-
Bauns». HafeKHOCTD SRNASTCA GNOKHBIM. KOMII-
NIEKCHBIM CBOVICTEOM, KOTOPOE B 33BUCMMOCTH OT
HasHaueHMA 0BLeKTa ¥ YCNoBuil ero aKkeryataumi
BKMOvaeT B CEER: Be30TKAZHOCTD. [A0NTOBEYHOCTb,
PEMOHTONPUIOAHOCTE, PEXUMHYIO YNIPaBNNEeMOCTE.
KMBYHECTE, 6@30NacHOCTL 1 Ap.CBOICTBE, onpefe-
NAEMbiE CBOMMU KONWYECTBBHHbIMKU W Ka4eCTBEeH-
HBIMM 1apamMeTPamMn U XapakTepucTKamm.

B TennosHepretuke TEOPUS HaIEKHOCTM noka
cnaBe paspaGorana. He onpeseneHbl Benu4uHbl
YNOMSAHYTBIX KpUTEpMes, He coBpaH gocTaTouHbIn
cTaTMcTuHeckun matepuan. B caol odepesb. Ha-
OOKHOCTb ABRSIeTCH onemenTom o6obiiatolliero
CBOMCTBA — KAYECTBA. NOA KOTOPHIM fOHUMMaeTes
COROKYMNHOCTL CBOWCTE, oBycnaenuealowmx npn-
TrO/JHOCTL CUCTEMBI U €@ MPOAYKUMY ANA YAOBNET-
BOPEHUS OMpe/ieneHHkLix noTpefHOCTEn B COOT-
BETCTBAH C €€ HasHayeHuemM.

Ha kausectBo Tennoson asveprn TOCTa noka
HET, HeT ero 1 B Apymx cTpanax. OBbscHsercs ato
MHOTO(haKTOPHOCTRIO NpoLecca TennocHabxeHus,
OUHAMWYECKUMI USMEHEHMAMW BO BPEMEHU ero
napameTpos. Moartomy npakTvka TennocHabkeHus
BbIPaGOTANA CBOW KPUTEPUM HALEKHOCTH U KaHeCT-
Ba NPOLIECCa, KOTOPLIE NO3BONSHOT XOTA Bbl KOCBEH-
HbiM 0BPa3oM oLeHnBaTH 3T napameTphl. OaHako
3TH KPUTEPUN HE OXBATBIBAIOT B LOMKHON MEpe Bee
B3aUMOCBA3BHHLIE 3MEMEHTEl CUCTEeM TEnnocHat-
kehust. HeoBXoaMmo BNMNOTHYIO 3aHATLES BbiGopom
1 06OCHOBAHWENM [ONONHUTEIIEHBIX KPUTEPIUER Ha-
LOEKHOCTU. Hanpumep, B yCrioBUsX COBPEMEHHOMR
Poccin K BbIE MEpeYnCreHHbIM CBOICTBaM Ha-
AEXHOCTU HYXHO OTHECTH u TPaHWYHbIE YCIOBWS
BKOHOMUYECKOIA achheKTUBHOCTU. Ecni Hacenexne
He B COCTOANMN Pacia|mnBaTsCcs 3a noTpebnaemyio
TENMOBYIO SHEPrMI0, TO Y BNANENLLER UCTOuHUKE
TennocHaBkenns GyayT OTCYTCTBOBATL B AOIDKHON
Mepe (pUHAHCOBLIE CPEeAcTBa ANA NpUoGpeTeHNs
TONMMBa U ceprucHoro obcnyxusaHus, B aTom
Cry4@e ka4yecTso (KpUTepWid — YCTORYMBOCTL) Ten-
NOCHABKERMS ¥ OATOBEYHOCTE paboTel 06opyLo-
BaHUA ByayT NOCTOAHHO CHMXaTLCA. 3TOT hakTop
Byner 0co6eHHO CKaskiBAThCA, 8CIV BNA/emNsLEaMi
cinctem TennochaBxenus BynyT MyHALUNanbHbIE
obpasoBaHua.

B HOpPMaTUBHbLIX AOKYMEHTAX HAAEXHOCTh TPEHC-
MOPTUPOBKY  TEMNOHOCUTENS HOPMUPYETCs Anst
Pa3BUTLIX CUCTEM TennocHabxeHua. asecTHo, 4To
TOMBKO HE3HAYNTENbHES YaCTh MEIanosucos ume-
0T KOfbl|8BbIE CXeMbl TEeNnoBbIX cetei. B ocHos-

TennosHeproahekTUBHbIE TEXHONOrMY

HOM MHOIME fOPOaE UMEIOT NyyeRsle cxembl. OHU
HauBonee NpocTsl, gellessl, HO He obecneunsaloT
HEOBXOAUMYID  HaOewHoCTh  TeryiocHabkeHws:.
CyIECTRYIOIIME HOPMBI MPOSKTUPOBAHUS MPEenYc-
MaTpUBAIOT PEe3epBUPOBAHME TENMOBLIX CeTel,
HauuHas ¢ anameTpoB 300 mm. Tpy Takwx cxemax
BHYTPUKBADTANBHLIE CETH, KOTOPLIE 3HAUMTESIBHO
Hallle NoABEpKeHbl BOIHMKHOBCHWIO aBapUiHbIX
CUTYaLIUA, CTAHOBATCH HWUAKOHAZEKHLIMA, @ Ha-
ABKHOCTE OTAElbHLIX NoTpebuTensii (3fammin) B
KNUMATAYECKUX YCIIOBUSIX 3TUX TOPO/IOB CTAHOBUT-
CA MPOCTO KPUTUHECKOH. JTO OBCTOATENLCTBO HE-
o6X0OUMO yUNTHIBATH NPU PEKOHCTPYKI UK CTapsIX.
CYLLECTBYIOLMX KBAPTANIOB U NPK GTPONTENBCTRE
HOBIX JMUMbIX MACCHBOB.

PaccmaTpuBan paanuuHeie CHeTeMsl TennocHat-
KeHUs, PYHKLIMOHUDYIOIIME B PAUYHEIX CTPAHEX,
CRIGAYeT yuuTbIBaTb, 4TO PoccuUs ABNSETCA O1HOM
W3 cameix ypGAHWAMPOBAHHLIX CTpaH wMupa. B
Boree THICAYM TOPOSIOR NPOXUBAIOT CBbILE CTa
MUIIIMOHOE 4enoBek, unu Bonee 70% HaceneHus
cTpaiibl. 3Ta TeHaeHUNs ByseT COXPaHAThCS U B
panbHeiiwen. CreaosatensHo, Hapsjly ¢ WHaW-
BUAYANLHLIM  MECTHBIM,  [CUCHTPAIM30BAHIHEM
TENNocHabxeHeM B AanbHedlleM NpUopuTeTHO
ByLyT PA3BUBATLCH CUCTEMBI LIEHTPANKSORAHHOTO
TennocHabKeHus. Y KawOon cucTemsl ecTb npe-
MMYLLIECTBA W HeAOoCTaTKA. B HayuHbiX U TexHn4ec-
KX 0BUIBCTBAX CYIECTRBYIIT PAAMUAYHBLIE MHEHUS
N0 OpraHmaalim TennocHabkenvs. Ognu npep-
naraloT  MHAMBULYENsHOE TennocHabxeHue Ha
OCHOBE KBAPTUPHOTO MIK AGLIEHTPEAIINOBAHHOIO
OTOMMEHUA U NPUFOTORTIGHVS TOPAYEro BOAOCHAG-
weHus, [Ipyrme HacTaupaloT Ha LIEHTPanu3oBaH-
HOM TernocHaiennn Ha ocHose Tennodukallinu
oF TOL vunn KpymHbIX KoTenbHbIX. paBoTalowux ¢
BhIPabOTKOM TENMCEOM U ANEKTPUUECKON JHCPIHM,
Paoccus Gonbilas v YCNoBUA OpraHusauui Tennac-
cHabKeHUst B PasNUYHLIX pPervoHax MoryT Bbith
pasHbiMU. TOSIbKO BCECTOPOHHUN TIYBOKUIA TEXHN-
KO-3KOHOMWHECKWI aHANNM3 HE TOMLKO Ha YPOBHE
rnocernka, ropofla. HC W pervoHa MOXeT nokazatb
IIPEVMYLLECTBO TOro MK MHoro criocoba opra-
HMA3AUMM  TENNOCHABKEHUA, NpeuMylliecTBa UnKU
HEAOCTATIM TEXHONOTUYECKMX PEILEHWA, NpuMe-
Hsiemoro ofopynoeadua u 7. 4. OQHake 3a4acTyio
TEXHUKO-3KOHOMMYECKIE OBOCHOBAHUA BMECTE ©
GUIHEC-TNaHaMM BLINONHSIOTCA Ha HU3KOM Hay4-
HOM U TEXHUHBCKOM YPOBHSIX, B PE3YribTaTe nputn-
MaIOTCSH OLLMBOUHbBIE peleHus.

Cerogua B cthepe TennocHabmennst 8 LerioM,
B TOM YWCTE U B CUCTEMAX LEHTPANN30BAHHOIO U
JIBLEHTPANUBOBAHHOTO TennocHabxenus. obpasc-
BAJICA KOMIJIEKC B3aMMOCRS3aHHbIX PoBnem., npiu-
BOZSIMX K YBEMUUGHIID 3ATPET HE OpraHuieckos
TONMKBO W ApYrie NPUPOAHLIC PECYpPChl, KOTOpbie
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MZYT Ha NOKPLITUE BCE BO3PAcTanIMX HeNPoOnaso-
AUTENBHBIX MOTEPL MPU CHIBKEHUK HATEKHOCTH U
Ka4ecTsa TennocHabwenns notpeburenei

B paMkax HauvoHansHoW nporpamMMel KU
HOIO CTPOMTENECTBE BOTPOCH! SANbHEAWEIO Co-
BEPLICHCTBOBAHNA Y DAIBUTUS CUCTEM Tennochab-
WeHust PUOBPETAINT 3HaUMMbIi xapaktep. Henbas
OTHOCHTROA K TENNOCHABKeHWI0 MO 0CTATO4HOMY
NPUHUMAY, MUHUMANPYS 3BTPETEI HA ero cona-
HUe. 3TOT NPUHLMN OCOBEHHO HArNAAHO NPORBIA-
8TCH CeroHA B XUITUULIHOM CTPOUTEITLTTRE.

Ha pucywke 1 npupeseH chacasd anavus, y Ko-
TOporo  (haKTMYECKMe TennoBbie NOTEPH [AyXuX
OIPAXIBHAN  NPEBBILAIT  HOPMUOOBAHHKIE  Hia
20%. a aKTHYeUKUE NOTEPU TENNa Yepes3 OKOH-
Hule npoembl — Ha 42%. MNopsiwerHble Tennosse
noTepu Hepea Oorpamaanuime NOBEPXHOCTH B
Cyuae NaHensHOIO CIPOUTENBCTBA NPHBOART K
BOIPACTANMIO  IKCITYATALMOMHBIX PECXQIOB  Ha
NPUOBPETEHUE AONONHNTENBHOS TOMMMBEA WM K
CHWKEHWI HaUEKHOCTH (YPOBHA KOMQOPTHOCTH)
TNPOXUBAHNA TIOALH,

MpeuMylecTBOM  LEHTPannaoBanHoro  Tenno-
CHADKEHUA NO OTHOLIEHWIO K APYIAM CUCTEMAM,
© TONKW 3PEHWS HANEKHOTTH, RBNSETCR BOMOX-
HOCTE paboTsl HA PEIEPBHOM TONAMBE (ras — Ma-
3yT, TREPAOE TONNKBO — MA3YT 1 T. A1.). YKe ceitvac
cnesyet oBPaTUTh BHUMAHUE, YTO B COOTBETCTBIA
C aHepreTudeckol crparterven Poccuu npeayc-
matpusaercs Gonee rnylbokan nepepabotka He-
@M, 8, CrefopaTenbHo. YXYIWeHWe KayecTea
TOMOUHBIX ME3YTOB. [M0ITOMY NPOEKTUPOBILMKAM
W aKenayatauMoHHMKaM Heobxooumo yke ceiuac
APUCTYANTL K NPOBKTUPOBEHWIO M PEKCHCTPYKUMM
MaSYTHOTO XO3RNCTBA WMCTOYMMKOB TennocHabme-
HUA, NPUMEHAS HOBLIE KOHCTRYKTUBHBIE PELLICHUS,
TEXHOMOrMuYecKkne cCxemb! u nﬁupyﬂnuaﬂu& KOTO-
pele No3sonunu Obi HafekHo paBoTare Ha Masyte
YXYIULEHHOTO KAYECTBA W C MUHUMMAIALIMEN 3aTpaT
TENMOBOW 3HEPIMM HA NOSAGPKAHWE MaA3YTHOIO
XO3SMCTEA B [JOCTOAHHON FOTOBHOCTY.

LpyTiM  NDEUMYLLECTBOM UEHTPANM30BaHHOIO
TENNOCHADKEHU SBNABTCS BOSMOXHOCTH  KOM-

BUHNPOBAHHON BLIPADOTKM TENNOBOW W 3NeKTPU-
veckon aHeprun. KomBuuupoeanuas ewipaboTka
NO3BONSET NOBLICUTL HALEKHOCTL JNEKTPOoDEeC-
nesenrsi MCTOYHKKoR TennocHabkerua. Pacuethl
NO YEPYNHEHHBIM MOKAZATENIAM, C Y4E8TOM BKOHO-
muieckon hMEKTMBHOCTH, NOKA3LIBAIDT, “YTO Ha
MCTOMHUKAX TENNOCHABKEHUS MOILHOCTLIO CBbIle
3.5 MBT uenecoobpadHo npuMmeHeHue KomBuHu-
POBAHHON BEPABOTKM TENHOBOR W 3NEKTPUHECKOR
IHEPTUM, @ B HEKOTOPLIX CY4aSX U Xonoaa.

3anack! OpraHUYEcKoro Tonea He BearpaHuy-
Hbl, GTOMMOCTh WX C K@KbIM FO0M BO3pacraer,
YXyawerue aKonmorwu B pesynstate paboTkl vc-
TONHUKOB TEMNNOCHAGKEHUs OTPULATEIILHO [IENC-
TBYET Ha HaceneHue. YBenuYMBAKTCH 3aTpaTel
Ha MeauLuHCKoe oBCIyKMBaHKe, cokpalaeTcs
NPOSOITKMTENBLHOCTE XKM3HKW. BOT roeMy passuTie
W [lanbHenues (hyHKUMOHUMPOBAHUE TeNNocHatKe-
HISL AOTDKHO HAXOMMTLCA NOM MPUCTANbHBLIM BHM-
MaHUEM TOCY/1apCTBEHHLIX OPraHoB W Perynnpo-
BaTeCA HOPMATWUBHO-IIPABORON W IKOHOMHHECKOM
NONUTUKON rocyAapcTea. KauecTBerHoE pedopMu-
POBaRME TENMOCHEEKEHUA ZOIDKHO BbiTh CKOOPAW-
HUPOBAHHBIM, KOMIMNEKCHbIM (BhIpaBoTKA, TpaHe-
nopTMpOBKa W noTpebnenmne), oBecneMMBAIOIIMM
cOOMIOACHNE MHTEPECOB BCEX YHACTHUKOB 3T0I0
NPoUecca (YacTHLIX UHBECTOPOE, NPOMbILLMEH M-
KOB, BHEPrOCHABKAIWME KOMNAHWM, MeCTHbIE,
PETMOHAMNBHBLIE W MyHALMNAmNbHEIE Opratbl ynpas-
nenust). Muorme notpeuteny TeNnosoi aHeprvu,
peanuays CBOM IKOHOMUYECKUE WHTepeck, Crpe-
MATCH K CO3AAHMIO CBOMX AEUEHTPaNM3oBaHHbLIX
WCTOMHMKOR. B peaynbTaTe, OAHOW W3 IMaBHbIX
NPUYKH  3aTPATHOID W HEyAOBIETROPUTEITBHOIO
TennoCHaBKEHNS TOPOMIOB HRMAETCH NPaKTUHECKN
NOBCEMECTHO  YCTAHOBUBILEEGR HECOOTBETCTBME
MOLLKOCTH CYLECTBYHILLMX TeNnnonCTONHWKOB PE-
ByemeIM TENNOBLIM Harpyakam notpebuienen, 4to
NPUBOAUT K HAPYILEHWIO PaBoThl Kak UCTOYHWKOB
Tensa, TaKk u TENNOBLIX CeTed, BKI0Yas LeHTpanb-
HBIE W MHIMBUAYATBHBIE TENIOBbIE NYHKTH nOTpe-
GuTenei. 310 OTHOCHTCA M K TEMNMOINEKTPOCTAHUM-
$M, U K PDAUOHHBIM KOT@NbHBIM.
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TMokexkeM 3TO Ha MPUMEpe, U3NOKEHHOM B CTa-
The B. ®. FepikoBuya (cM. 1. 5). B Heli roBopures,
YTO OMHWM W3 HENPaBJIEHWH OBLILUSHUS SHEpro-
SPDHEKTUBHOCTY U TEXHUYECKOTO YCOBEPLUSHCTRO-
BAHWSA CUCTEM LIEHTPANW3OBAHHOrO TennocHatxke-
HVUA SBMAETCA MOMSPHUZALMS TErroBklX NyHKTOB
3aaHnin. OgHaKo PeKOHCTPYKUMA SAMHMMHBIX MHIW-
BULyarbHBIX TEMNOBLIX MYHKTOB MOXET NMPUBOANTE
HE K NOBbILLEHUK SMGKWEHOGTM W HaaeXHOCTH
TennocHatkeHns notpedutened, a HaoBopoT - K
vX cHwkennio. MOsICHASTCA 3TO Ha NpuUMepe: pac-
CMOTPEHUS CUCTEMBI TENNOCHAGKEHUs, KoTopas
nopaet Ternno B 100 10MOB OT O[HOM KOTETBHON,

CeTensle HacoChl KOTEITbHON MOAAIT B CUCTEMY
1000 1/4 reruioHocuiens no 10 /4 B kaKobIi QoM.
B asaguat noMax TennoBble NyHKTH! 06Opyac-
BaHLl npuBopamu y4eTa v asTOMaTUKoM, KoTopas
8 TEMnble /[HW OTONMTENBHOIO Nepuoga (Harnpw-
Mep, korga Ha ynmue +6+8°C Tenna) cokpawaer
pacxofl TennoHocuTena Ao 5 T/4. TennocyeT4uku
9TMX ABAAUaTM [IOMOB  (BUKCUPYIOT CHIWKEHWS
TENONoTPEOEHUS, W KUTENIA, B HUX KUBYUIME,
nnataT meHbiie, Ho ceteBbie Hacocel KOTENbHOW
no-npextemy neapator 1000 T4 TennoHocuTens.
31w ToHHBI pacnpegensitoTos no UTTT ocrariumx-
csi Bes aBTOMaTMKM 34aHWKA U yxe He no 10 T/,
a B cpegiiem no 11,25 7/4. B aTux gomax xapko,
OKH& OTKPbIThI, 8 ra3 B KOTEMNBHOW pacxoayeTcs Kak
0BbIHO, MOAOTPEBan COMNACHD TeMMepaTypHOMY
rpadmky ceow wratHele 1000 T/4 TennoHocuTens
7o Tpebyemoil Temnepatypsl.

QueBMAHO, UTO HUKAKOTO SHEProcBepexeHus
HEe MPOMCXOAMT. €CNU MOAEPHUIUPORAHO TOMLKO
20% TennorbIx ryHKTos. Ho paxe He aTo rmasHoe.
Ob6beM raza, CKUraemoro B KOTENbHOW, HEe uame-
HUNCSA. a NATasl YacTb KUTENel cTana nnaTuTs 3a
OTONNEH!e MeHblLe Bnaroaaps asToMaTHaMpoBaH-
HeiM UTT. OcTanskeie niataT kak 06614H0 — G kBas-
paTHoro MeTpa. TennocHabxalowas opraHusaLms,
3anaTMBLIas 3a raa crionHa, JaTPaThi He TIoKPOET,
AsXe ecnu BCe AWTen WUCNPABHO ONNaTsT GEoW
cueTa. 3a Tenno. yllefluee Yepea OTKPbITHIE OKHa
AOMOB, WTTT KOTOPbIX HE @8BTOMATU3UPOBaEHSI, Mna-
THTE HEKOMY.

B oTux ycrioBusiX TennocHabkaowme opraHi-
3aUMK NPOCTO BLIHYKAEHE! NOAHUMATE Tapndsl Ha
TEMMNOBYIO SHEPIU0, NepeknajsIBas Takum croco-
6Gom chunarcosoe Bpemsi Ha Boex notpebutenen,
BKNIONAS TeX. KTO NMETUT N0 CYETUUKY.

Bot novemy BeiGopouHas pekoHcTpykums UTM
HAHOCUT YLLEpB IKoHOMUKE.

Bepuemca K npumepy, rae cuctema Temnno-
cHafeHus nopaet Tenno B 100 gomos oT oa-
HOW KOTENbHOW, M MPOCIeAUM, HTO MPOUSOIAET,
€ecnu nonoeuMHa Beex nomos Byner obopynosaHa
ABTOMATWUSMPOBAHHLIMKM  TENMOBLIMU  MYHKTAMM.

50 noMoB, MOTPEONRIOWMX B TEMNLIE AHW 3UMb}
no 5T/ TENNOHOCUTENS BMECTO YCTaHOBAEHHbIX
10 7/4, nocpencTeOM LPOCCENMPOBAHMS NOTOKA
TEMMNOHOCUTENA Ha CBOVX aBOHEHTCKUX BROAX 3a-
METHO YBEMUYAT MAPaRNMIECcKOe COMpOTURNEHWE
cucTeMsl TensiocHatkermna. Mpu aToM aasnekme,
€O33RAEMOE CETEeBLIMK HACOCAMM. YBEIUINTCA,
YTO MOBLICUT BEPOSITHOCTE BOSHWKHOBEHUA aBa-
pHit. YTOBhI 3TOTO HE CNYHMIIOCH. HYXHO OCHACTUTEL
NPUBOaLI CETEBbIX HACOCOB 4aCTOTHLIMM PerynsTo-
pamu. Takum o6pasoM, PeKOHCTPYKUNSA TenmoBbix
TYHKTOB 3/1aHWit He I0MKHA NPOBOAUTLES B OTPHIBE
OT MOAGPHUIALIMM MCTOHHUKOB TErNrocHaBKeH!s.

Bce BullweckasaHHoe nokassiBaeT, Yto Geccuc-
TEMHOE pelleHne ﬂpOﬁﬂthl BKOHOMHOIO Tenno-
CHaBKEHS HY K YeMy He NpuBeaeT. BeceMbICIBHHO
PaCCYUTLIBATL Ha TO, YTO NOCTENEHHOE OCHALUEHMe
WTT aBTOMaTHKOn, MO Mepe ysennienns Bnaroco-
CTORHUS KUTENE Y BNafensLes AOMOB, NpuBeaeT
K peluerunio npodnemsl. CTaHoBUTCA MOHATHO, 4TO
HEpPasyMHO BKNafsiBaTh GIOIKETHbIE U KpenuT-
HblE pecypehl B GECTIOPSIAOUHYI0 MOAGPHNELMIO
OTAENEHBIX PasbpocaHHblX No PasHbIM paicHam
3aaHuit. TPpYAHO COrMacuThCA G NOTMKOM. MO KOTO-
POW CPe/ICTBaMM PEryNYPOBaKNs OCHALLAKTCH OT-
LieneHble THMsl 31aHNWIA, NPUCcoenMHeNHsIe K ropor-
CKUM TENMoBbLIM ceTaM, Byab TO WKOMbI, OeTckhe
calel iy BoneHuLbL

PeKOHCTPYKUMS  LIGHTPanu3oBaHHbIX  CUCTEM
TennocHabkennst MokeT BbiTh ycnelHon, ecriu
oMa 6y[.lET BbINIONHATLCH CUCTEMHO MO XOPOoLIO
NPOAyMAaHHON Nporpamme. pazpaboTaHHom B COOT-
BETCTBUM C (PMHAHCOBLIM BO3MOKHOCTAM. ECnn T
BOIMOKHOCTI HEBEIIMKW, TO UMEIOLINECH [eHek-
HBIE CPEACTBA A0MKHEI BbiTh CKOHLEHTPUPOBAHL!
Ha OHOW CUCTEME, MOMyYatoLLel TENMo OT 0AHOTo
ueToNHUKa. Ho B 3100, nycTh HeGonbLLWoN cucTeme,
MOIEPHW3MPOBAHO [I0MKHO BbiTh BCe.

TpUXOHNTCH NPUaHaTe, YTO NYTEM PEKOHCTPYK-
umn AT MoiHO OOCTUYL yenexa, Muilb BKIamgbl-
BAS B 3TOT NPOUECC KPYTiHbIE LIEHTPanU3osaHHbLIe
MHBECTULMN,

MonoBHble NpUMEpPsl MOXHO TPUBECTH NpK Go-
fee NpucTansHOM PacCMOTPeHUW CTPOUTeNbCTea,
MOZEPHU3ALIMA W DEKOHCTPYKLMM APYTUX 3NeMeH-
TOB CMCTEM TennocHabkenus. 3TO MPOMCXOAUT
noToMy, 4TQ B Hactoslee epems B Poccuiickon
deaepauny OTCYTCTBYET CTPOAHAS CUCTEMA KOop-
OUHUPYIOLINX OPraHoB (henepanstbix. peroHant-
HbIX. MYHULMNANLHBIX). SKCMIEPTHLIE OLEHKW W 3a-
KITIONEHMSI KOTOPBIX SIBIASNCE Bl NPUOPNTETHBIMM
NPY NPUHATAV OKOHYATENLHLIX PELICHNIA.

[aBHo Haapen BOMPOG MO YCKOPEHMIO paspa-
6otk W npuHATUS 3akona «O TernnocHabKeHun».
OpHoBpeMeHHO  normkHbl  Beite  paspaboTaHsl
MexaHuaMbl ero aedcTeus. B 3akoHe rmaBHLIMU
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BOMPOCAMM [OJDKHBI CTaTh — OPraHu3auws, paseu-

THE U KOHTPONE BCEI TEXHOMOTUYECKOW Lenouku

npoliecca TennocHatkerus. Bonpoce! TenmnocHat-

KEHMS He JOMKHLI PELATECA M0 MPUHLMAY: HTO

X0UY TO ¥ 1enalo. [ocyAapCTBEeHHLIE OPraHL! nyTem

SKOHOMMUECKOTO BOBABIHCTBIS JIONKHbI OTCTaUBATE

TOCY1aPCTBEHHEIE MHTEPECh! B OTPachu.

Kpome Toro, 8 3akoHe Acrxibl BGITh 3anBneHs!
NPUOPUTETHBIE HanparR/ieHns pasBUIus  Tenno-
cHabxeHusa, KocHemest xoTs 6kl 0LHOTO HAanpasrne-
HYS ~ noBkileHUe ShhEKTUBHOCTI MCNONL3aosa-
HYAS! XMMUHMECKOM SHERTUM OPIAHUYECKOIO TONMNBE,
B 4ACTHOCTH KOMBUMHUpPOBAHHOR BbipaboTku Teno-
BOW W DNEKTPUHECKON SHEPrUM Ha OTOMMTESIHBIX
KOTENBHBIK. B NONONHUTENLHBIX AOKyMEHTax K
3aKoHy JOMKHO BbITh 3aARNEHO:
> © npuopuTeTe KOMGUHUPOBAHHOIO MPOUIBOAC-

TEA TENNOBOV W BMEKTPUYECKOIN aHEPTUM;

2 0 TpeBosaHUK K NBOMY NPEanpUITUD, UMBIo-
LEeMy KOTEITEHYIO MOLHOCTLIO cablwe 3.5 MBT,
MPOBECTM €8 PEKOHCTPYKUMIO C LIETbio KOMBUHW-
POBAHHOIO MPOUSBOLCTEA TEMIOBOA U STIEKTPY-
YECKOM SHEpruu:

3 06 OTBETGTBEHHOCTH MyHULMNanuTeTa (OKpyK-
HOTO COBETA) 33 BOTIPOCH! CORNAHS NPE/TPUs-
TUH N0 KOMBUHNPOBAHHOI BbIPABOTKE TENNOBOM
1 BNEKTPUHECKON DHEPTUM;

20 HE}DEXD[(VIMOCTM CO3aHUs LIMBUINZ0BAHHBIX
YCAOBUIA MPOAAKN BeIPaBOTaHHON 9NEKTPU4EC-
KOV MOLUHOCTY TAKIMU OTOMUTENBHEIMU KOTEM b~
HiIMM.

3akoHomM poMmKHbl BeiTh CO3AEHLI HEoOXoLUMBbIe

ycroeus ana obecneyeHns KOHKYpeHTocnocoBHoC-

TV LUEHTPaINU30BaHHOIO TENMOCHAGKEHNS ¢ AeueH-

TPANM30BaHHBIM TEIOCHAGHKEHNEM, HE3AaBUCUMO

OT TOTO CYLIECTBYET TaKam KOHKYDEHLs WnK He

CylecTByeT.

Cywectayiowuin zakod «OB sueprocGepexe-
HUUY MIPY OTCYTCTBUM MEXAHUIMOB 810 PEANMIaLMN
B HacToslWwee Bpems paBoTaeT ManoadperTusHo.
Ero tpebyeTcA lepepadotarb, © 1eNbio ycune-
Hist. HeoBxoummo, YTobsl NPaBoBoE W HANoroBoe
COMPOBOXAEHWE BTOrO 3akoHa obecneunsano
paciuMpeHve  BHenpeHws  aneprocBeperaoumx
MEPONPUATIA U MOTUBALIMIC BCEX YHACTHIKOR BTUX
NPOeKTOB.

B nocnefnee Bpems Hapaay C CYILECTBYIOLUMA
0BBEKTUBHEIMKM U CYBLEKTUBHBIMK TEXHUHECKUMM
W OPraHU3aLMOHHBEIMUA  CMIOKHOCTSIMIA  (OYHKLKMO-
HUPOBEHMA CUCTEM TEMMOCHAGKEHUS OABUINCH
HOBbIS, NPAMO UIM KOCBEHHO BIIVSIIOLIME Ha Haslex-
HOCTh TennocHabkeHus. OcTaHoBUMCH xoTA Gbi Ha
HEKOTOPBLIX M3 HUX.

OrevecTeHHble CUCTEMBI LEeHTpanuioBarHoro
TennocHabikenus camble CNOXHeie B Mupe. Bo
MHOTUX 3apyBesHbiX CTpaHax HeT AaXe MonsiTok

peanusoBars  PerynuposaHve  TeMnepaTypHoro
PEWUMA 30aHWHA (IIPU 3ABUCMMON CXeme Npucoenn-
HEHWUS) NBMEHEHUEM TEMNEPATY P! TEIIOHOCUTEIA
Ha MCTONHUKE Tenna. [ae ele MOXHO HARTY Tensio-
Bble CeTW auameTpom maTp 1 Bonee? B TennocHab-
KEHUM NPUMEHSETCS! Boe BONBe CroXHas TEeXHUKE,
€ Helt AOMKHB! paBoTaTh IPamMoTHbIE CeUNanicTel,
Gea HUX HIkakas Camas Joporas TexHWKka HUuero
He fact. TpseoxkHas cuTyallMs ¢ ofiecneuennem
TENNOCHABKeHUs: HACENEHUS! B HeKOTOPbIX Pery-
oHax Poccuu crioxunack B peaynstate Heaocra-
TOYHOW KBarmdiukaunu pabouux, CreUnanmcTos
M PyKOBOAMTENEN HUILWEr0, CPEAHEro W BhICLIEro
3peta. Ye ceivac YyBCTBYETCH 0CTPbIN AeduuuT
TPOEKTMPOBILIMKOR, MOHTAKHWKOB, HANAA4MKOR,
PAMOTHOIO SKCMMYATALMOHHOTO NepCoHana W 1. A,
TpyaHo HaiTW B8 Poccun Bbicliee unW cpegtee
y4ebroe 3apefehme, KoTopoe Gbl LigneHanpasneH-
HO FOTOBMIO CMELMANWCTOB A5 KOMMYHAMBHOWA
sHepreTvku. B HacTosiwee Bpems upeT pedop-
MUPOBAHNE KUMMLIHO-KOMMYHATNBHOTO CeKTopa, ¢
nepenaqen hyHkLUA yNpas/ieHus B STOM CekTope
BHOBE CO3JGBaEMbIM YNPaBIIAOLIAM KOMNAHUAM,
Bonpoc noaroTosky kaapos B oBnactu TennocHat-
KEHUA OTIAH HA OTKYI MHOMOUMGIIEHHBIM LIBHTpaM.
Kak npasuno, B COOTBETCTBUM C NPOrpaMMamu nog-
rOTOBKY UMK NepenoroTORKK CNELMAINMCTOR B 3TUX
LeHTpax cnyn.ua‘renein SHAKOMAT C MMEKILUWMCH Ha
QTEHECTBEHHOM PhIHKE HOBRIM 0BopyaoBaHnem. Ho
0COBEHHOCTSM €F0 IKCMMYATALMN B COBPEMEHHLIX
pearibHblX YCNOBUAX YNENAETCs HE/oCTaToqHoe
8HMMaHUe. [T09TOMY OTCYICTBUE [PAMOTHOTO TeX-
HUHECKOro PYKOBOACTBA W A0CTATOMHON NOATOTOBKM
CMELMANACTOR YIIPABMSIONIMX KOMNAaHUA NpUBoaUT
K NpexaespemMeHHamy CHukeHno adibekTueHocTH
paboThl, @ 3a4acTyI0 K NnpexaeBpeMeHHon notepe
paboTocnocobHocT  aTorc 0BOpYACBaHUs  WIu
APYTUX SIIEMEHTOR CUGTEM TENNOCHABKEHUS Wik
TenroroTpebnenms.

MossilleHue YPOBHS Keanudinkaumun cnelnanic-
TOB. 3aHMMAIOWMXCH PaspaboTkoit, ynpasneHuem
WnK BKcnnyaTaumen oBLeKToB TennocHabkenms,
SBMSAETCA BAKHON XO3ANCTBEHHOR W Tocymapc-
TBEHHOW 3azjaueil. Xopolumin MeHepkep Ans Ten-
NOCHAGHKEHUA — 3TO CNELNATICT C TEXHWIECKAM W
IKOHOMUHECKNM 0DPasoBaHUEM, ONbITOM paboTsbl B
TennocHaBxeHu M B yApasneHud NpeanpUATHAMA
PA3nNUHON X03AICTEEHHON GOBCTBEHHOCTH.

Ipyras npoBriema. B cBoei aKkennyalaumoHHoU
AeATenbHOCTH  TenmocHaBxaolue opraHuaaLmu
CEroIHA UCNLITHIBEIOT Bonblline TPYAHOCTW B NO4-
ASPXKAHUN TMAPABNNYECKUX U TENMOBLIX PEXUMOB
notpebnenus B CBA3M C pasHOODpPaaneM pasnuy-
HbIX CXEM (33BMCUMBIE W HE3ABUCUMLIE, ABTOMA-
TUBUPOBAHHLIE WITU C BNEBATOPHEIM NOACOBANHE-
HIteM) npucoeauHeHus noTpebutenen. 3auactyio
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TIPY  PEKOHCTPYKUMM, HOBOM CTPOWTENsCTBE WM
CaMOCTOATENBHOM «ERPOPEMOHTE» KBapTUR Baii-
nacupyroilve yCTpoMCTEa Ha TennonoTpeGnaouux
npuBopax OTOMNEHNs] MOHTUPYIOTCA C HapyleHu-
©M MPOEKTHLIX peLleHWA, BHyTpuaoMoBLIe LMPKY-
NALMOHHBIE CUCTEMbI TOPSIMETD BOLOCHABKEHUA He
0BECIEUMBAIOT CHKEHMST LMPKYNSILMN B [1€PUOTIbI
Marioro Boaopaabopa. B pesynstaTe atoro Hapy-
WATCA TeNMNoRkIe PEXUME! TennocHabienus, 3a-
BLIWAETCS TEMepaTypa TennoHocuTens s ofipar-
HoiX TpyBonpoBonax, Bo3pacTalnT noTepw Tenna
11PK TPAHCTIOPTUPOBKE.

Muorue noTpeGuteni uMeT npubopel KOMMEp-
YECKOIO YHeTa TEennomoi 3Heprun. B HekoTopbix
30Hax TennockabieHus aons noTpedutenen c
YCTAHOBMEBHHBIMU CHeTYMRAMK JocTUraeT 35-40%.
BesycroBHo, 370 BLIFOAHO NOTpebuTenio, TaK Kak
NPMBOJUT K CHIKEHWIO PACXOACR Ha oTonfeHue.
He B 1oke Bpems, oTkas GonblOre KonuyecTsa
noTPeBATENEIA OT 3ASEIICHHOIO (10TOBOPHOTO) Ter-
NONOTPEBNEHUS NPUBOINT HE TOMNLKO K HAPYILEHWIO
TENOBOIO U MUAPABINYECKOTO PEXxUMOB paboTel
VICTOYHWKE TEMNOCHAGKEHWs], K DOCTY Ternosbix
NoTepb NPK TPAHCNOPTUPOBKE TMNE, HO U K yMEHb-
LEHWIO 3annaHupoRanibi (hUHaHCOBbIX [10XOA0B
TennocHabxawwmx opraHusaunia. B pesynkTate
BOSHUKLIEN CUTYaUNU TEI/I0CHABKAIOWAR OpIaHm-
3aUMs BLIHYK/IEHE GOKPALLETE 0B LEME! PEMOHTHBIX
paboT, NPUOCTAHABNNEATL CBOM MHBECTULIMOHHbIE
npoexThl. TIpu 3TOM OHa HeceT gMHaHCOBYH Of-
BETCTREHHOCTE Neped NOAPASHEIMM CpTaHU3auUmns-
MU 33 HapyLIeHWE JOroBopHLIX oBA3aTenseTs. 3T
8lUIE O1IHA U3 NPULUH CHUKEHUS HAEKHOCTN Teri-
nocHatkenus. CywecTayioT NW Gnocobbl cHuKe-
HUS OTPULIATENBHOTO BOSAGHCTEMA YCTAHORBNEHHbIX
npubopos yyera y noTpebutenei Ha thuHaHcosyo
ASATENEHOCTE TeRnocHabxaiolmx opraumaauvin?
Oa cywecTsyioT. MexuyHapoaHbiii enbiT nokasan
LenecoobpasHocTh BHeapeH!s AByXCTABOYHOTO Ta-
pucha Ha 3asBReHHYI0 U NoTpebnsiemyio Tennosy:o
Harpysky, KOTopsIe No CROS CyTH Brvike oTBeUaaT
TEXHONOIMIA MPOM3BO/CTEA SHEPIMU, 0BECTBYEHNIO
KayecTBa U HafEXHOCTA BHEpPreTu4eckoro Npoua-
BoacTea. B Cauki-Netepbypre TennocHabkalowas
opravuaauus MY «TIK CM6» snepebie 8 Poccuu
BHEAPUIA JIBYXCTABOUHIA Tapudh AN roTpebu-
Terel NpoMbILNEHHLIX 0BBHEeKTOR C PaaNUHHLIMK
thopmamn Xo3ACTEEHHON AeATensHocTH. B pe-
ayrnbTate MHOTWe TMPEeANpPUATUR  NEpPecMOTpeni
3aMBICHHYIO (JOrOBOPHY!O) HArpyaky notpedneHns
(otka3 cacrasnan ovono 700 Mkan/u), TYIT «T3K
Cl6» Hea kakux-1mbo J0NONHUTENEHBIX KAIWTAT-
HbIX BNOXEHWA CMOT MOZITIIONUTE HOBbIX NOTPeBu-
Tenein B PasBUBAaLIIMXCH 30HaX TennocHaGKeHns,
Mossicunace CTabWILHOCTL NOCTYNAOWIMX, pac-
npefeneHtbix No Mecauam. (hMHaHCOBbLIX J0X00B

npennpuaTHA. OfHaKo BRWIY HECOREPWEeHCTRA
npasosoi Gasbl, Nnog ZaBrieHuem rocynapoTaeH-
HLIX OPraHoB, NPeanpuATHe BhIKYKAeHo Gsino
NPEKPATUTS [IPUMEHBHUE ABYXCTEBOYHOTO Tapuda.
B nocnieayiolie rofbl BuILLEONUCaHHAR KpUNCHAS
CUTYaLIUA AnA  TeniocHaBKaiowmx opraHnaaliuin
Byner Boapactats. lNoaTomy Heobxogumo repe-
CMaTPUBATL Ha (henepancHoM NNn PerMoHaNBHOM
ypoeHe mpasoeylo Gaay, koTopas noasonana Bkl
NpUMEHEHUE [BYXCTABOYHOTO Taputha B CUCTEMAX
TennocHabkerua.
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