Poccurickadalasera

MPABUTEJIbCTBO

YYPEOAUTENb EJIbCT
3 POCCUMCKOM GEAEPALIMM

3 U
EP =
'.--._-'. :

A.B. KpuBolueesB

MeponpusTusg no aHeprocoepexeHuio
U NOBbILLEHUIO 3HeproadPPeKTUBHOCTHU
npuv NpoBeAeHUn KanutanbHOro
peMOHTa MHOIoOKBapTUPHbIX JOMOB:

KaK CHU3UTb pacxobl
Ha KOMMYHaJibHbl€e pecypchbli

DI

XKX KOHTPOJIb

TOCY[IAPCTEEHHAS KOPMOPALWA

SO COENCTENR PEDDPMAPDEANHIOD
JOLAMIEHO-KOMMYRRALHOD AEITHCTEA




BUBJIMOTEUKA «POCCUNMCKOI TASETHI»

Bemyck Ne 6
2020

A.B. Kpusoiees

MeponpusTis no 3HeprocoepeReHuIo
Y NOBBIIIEHHUIO 3HepProd¢eKTUBHOCTH
NpH NPOBEIEHUH KAMUTAJIBHOTO PEMOHTA
MHOI'OKBAPTHPHBIX JIOMOB:

KaK CHU3UTb PacXo/ibl
HA KOMMYHAaJIbHbIE PeCypChI

Mocksa
PI'BY «Pemaxiina «Pocciiickoi ra3eThl»
2020



W3manme ocHoBaHo B 1994 romy
BrixomuT nBa pa3za B MecsIl

Kpusomeep, A.B. MeponpusdaTug 1o sHeprocdepexeHUI0 U MOBHI-
1eHUIo 3HeproshheKTUBHOCTY MPY MTPOBEAECHUN KAIIUTAIbHOIO Pe-
MOHTa MHOTOKBapTHPHBIX JOMOB: KaK CHH3UTh PACXOMbl HA KOMMY-
HaJbHBIE pecypchl / A.B. KpupomeeB. — Mocksa : Pegakinug «Poc-
cuticko# razersl», 2020. — («bubnmuoreuka «Poccuiickoii razersl»,
ISSN 1605-7449 ; Bem. 6, 2020). — 144 c.

Kaura mocesineHa BoIpocaM, CBI3aHHBIM C MEPOIPHUATHIMH II0 3HEp-
rocOepexXeHnIo M IOBHIIEHHIO 3HEPTO3(D(MEKTUBHOCTH IPH IIPOBEIEHHUH
KaIlMTaJbHOIO peMOHTA MHOTOKBap TUPHBIX JOMOB. B gacTHOCTH, B Hell OIu-
CHIBAIOTCI CIIOCOOBI M TEXHOJIOTHH YTEIVIEHHS M peMOHTa (dacama, KpBIIIH,
BHYTPHIOMOBBIX HHXEHEPHBIX CHCTEM, IIOMBaIbHBIX IIOMEINEHHH, OTHOCS-
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Mpepucnoeue

A.B. KPUBOIIIEEB,

3aMeCTHTE/Tb MCIOJTHATETBHOTO JUPEKTOPA
HEeKOMMepUecKoro napraepcTsa « HanmmonaapHbli
HEHTP 00IECTBEHHOTO KOHTPOJIA B chepe
KAUIHINHO -KOMMYHAJTBHOTO X039MCTBa

»2KKX KoHTpoap*»,

3KCNEPT Mo I3HeProdddeKTUBHOMY KANIUTAJIbHOMY
PEMOHTY roCyIapCTBEHHOM Kopnopanua —

Doua coneicToust perOpMHPOBAHUIO

KHJTAITHO -KOMMYHAJIHOTO X03sICTBA

Tapudsr Ha KOMMYHAJIBHBIE YCIIYTU TTOCTOSTH-
HO pacTyT, XXWIOi (OHI IMTOCTEIIEHHO CTapeeT, 1
BMECTE C HUM CHIKAETCS KOM(GOPTHOCTH TIPOKMBAHUSA B MHOTOKBAPTUPHBIX
moMax. MoxXHO i ¢ 3TiM 60poThea? besycimoBHO, cyapba momMa — B pyKax
coOCTBeHHUKOB. [IpoBeneHNe KamUTATBHOTO PEMOHTA ¢ UCIIOMIb30BAHUEM
5Hepro3GHEeKTUBHBIX TEXHOJIOTHWNA IT03BOJISIET HE TOJBKO IIPOMIUTH CPOK
KW3HU IOMA ¥ TIOBBICUTD KAYeCTBO XM3HU B HEM, HO M CHU3UTH TIIATEXM 32
KOMMYHaJbHBIE pecypchl. Cnenarh 3T0 He TaK CJIOXHO U AOPOTO, KAK MHO-
ruM kaxeTcsd. B manubrit MoMeHT B Haurei opranusaunu, HIT «KKX Kont-
poJib», Graromaps MPe3uIeHTCKOMY TPAaHTY «Balll TOMOIITHUK B KalIpeMOH-
T€» TPaXJaHE CMOTYT TIOJYINTHh OECIIIATHBIE KOHCY/IBTAIINN, KACAIOTINECs
TEXHUIECKOW 1 I0PUANIECKON CTOPOHBI TIPOBEAEHNS KATTUTATBHOTO PEMOH-
T4, UCUEPITBIBAOIIYI0 MH(HOPMAIIMIO O COBPEMEHHBIX TEXHOJIOTHIX B 3TOU
chepe, a Takke ToMO1IIb B 0GOPMICHUHM 3as1BOK Ha BO3MEILIEHKE 3aTpaT Ha
3HePTro3 G GEeKTUBHBIA KAMUTAJIBHBIA PEMOHT M3 CPEeACTB [oCKOopIopammn
«@oHx comeiicTBuA pedopmupoBaHmio KKX».

DTO M3MAHWE TIPETHA3HAYECHO B OOJNBINEH CTEMEHU JIsT PYKOBOIUTENIEH
M COTPYIHUKOB YIIPABIIOIIMX KOMIIAHHUI, TOBAPUILECTBE COOCTBEHHHMKOB
KWJTbsI, KOOTIEPATUBOB, TIPEACTABUTENICH TePPUTOPHUATIBHBIX 00IIECTBEHHBIX
CaMOYTIPaBJIEHWI 1 COBETOB MHOTOKBAPTUPHBIX TOMOB, 4 TaKkKe COOCTBEH-
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IIpeducaoeiie

HUKOE XKHWIb, CO6HpaIOH_[HXCE[ IIPpOBCCTH KamnTAIBHETI PEMOHT 00IIIero

HMYIIECTBA MHOTOKBAPTUPHOTO TOMa, BEIb MMCHHO OHH IMPHHUMAIOT 3TO
PCIICHHE.

OueHb HATEOCh, UTO JAHHEIA MaTepHal TTOMOXKET BAM B PEITEHUN BOTI-
POCOB, CBA34HHEIX ¢ BEIOOPOM CTPATETHN U TAKTHKH MPORENEHUS sHeproad-
(heXTHBHOTO KATTHTAILHOTO PEMOHTA.

Ilpu nodzomoske padormbl UCHOABIOBUAACH CHPABOUHO-HPAEOSAS CUCHEMA
«KoucyasmanmIinocs,
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Beenenue

B nactodiiee BpeMsa IpuMeHeHHe sHePro3dHeKTHBHEIX TeXHONOTHH AB-
NgeTCq OMHHM H3 IPHOPHUTETOR B cdhepe KUIHITHO-KOMMYHAIBHOTO X035 -
cTBa (KKX), Tak Kak crmoco0cTRYeT Oolece 3JKOHOMUIHOMY HCIIONB30BAHIIO
PEeCYpCoB, cOKpaltleHu0 TapudoB Ha yeryry 2KKX 1 MOBHIITEHHIO KauecTEa
[IPeNOCTABIAEMBIX YCIYT.

OcobeHHO akTyaleH Bonpoc sHeprosddekTusHOCTH M Poccun, Iie,
IO JAaHHEIM OodunnanbHoi cTatucTuku IIpagutensetea P@, H3HOC OCHOB-
HBIX DOHAOB KHIHITHO-KOMMYHATRHOTO XO34HCTBA YXe MpeBbIcHT 60%.
B cpentem o Hameli cTpaHe H3HOC KOTNIBHBIX COCTABISAET 54,5%, KOMMY-
HAaJILHEBIX BOLOIPOBONHBIX ceTell — 65,5%, KaHanusanuu — 62,5%, Tellllo-
BHIX ceTel — 62,8%, amextpoceTedi B KKX — 58,1%. IToaToMy OEICTPO pac-
TeT YPOBeHb aBAPHHAHOCTH 5T0H HHDpacTpykTypel. IIpn aTOM poccuiickas
CHCTEMA IeHTPATH30BAHHOTO TeINIOCHADKeHIA SIBIIeTCS CaMOH OOIBIIIOH B
mupe. Ha ponio Poccun npuxonutes 10 45% MUPOBOIO e HTPALH30BAHHOIO
TIPOM3BOACTEA TEIIOROMH SHEPTHH.

(CBepexeHHe HEPIHU ODECIIeUMBAET He TONBKO HKOHOMHIO 3aTpaT Ha
JHEPrOPecyYPCrl, HO TAKXEe MAeT BOSMOXKHOCTL CKHIATh MEeHbIlle TOILIHBA
(v, HedTH, ra3a) mid HHeprocHAOXKeHNS, IO3BONLeT YMEHBIINTE BRI~
I0TIHeCsd TIPH CKHTAHHH TOIUIMEA BREIOPOCH 3aTPI3HAIONTHX aTMOochepy Be-
IITECTB M MAPHHKOBEIX T430B, CHU3UTh HETATHBHOE BIHIHIE SHEPreTHUECKUX
0OBEKTOB Ha OKPYRKAIOIIYIO CPENY U H3MeHeHHe KINMATA.

ey KaIMTaILHOTO PeMOHTA — VIIVUIEeHKe KauecTRa 1 KoM opTa Ipo-
KHBAHHA XWILIOB B ToMe. I paMOTHO OpraHH30BAHHBIM KAIlPeMOHT IIO3BO-
NgeT YMEHBIITHTL KOMMYHATLHEIE TIIATEXKH 34 CUeT MOBRIIIIeHHI 3Heproad-
peKTHBHOCTH TOMA.

DHeproadGeKTHBHOCTE — 3TO KOMIIJIEKC OPraHH3alHOHHEIX, HKOHO-
MHWYECKHX H TeXHOIOTHIECKHX Mep, HAIIPABIeHHLIX HA [OBEIIIIEHNE 3HAYe-
HHI PAIlMOHATEHOTO UCIIONb30BAHHS HHEPTOPECYPCOB B MHOTOKBAPTHPHOM
nome (MKH). OcobeHHOCTL 2Heproad@@eKTHBHOIO PEMOHTA B TOM, YTO OH
MIO3BOMACT OBICTPO OKYIIHTE BIOKCHHEIC CPEICTRA 34 CUST BOSHUKIIRH HKO-
HOMHH DHEPTOPECYDCOB.



Beedenue

B sToM MeTommYecKOM MOCOOHN ONHCHIBAIOTCA HamOoee BaXKIILle Me-
POTIPHATHA IO 2HepTo3dhdeKTHEHOMY KATTHTATEHOMY PEMOHTY:

yTeIUleHHe 1 peMOHT dacana;

PEMOHT KPbIIIIHT;

PEMOHT BHYTPHIOMOBEIX WHXKeHEpHHIX CHCTEM OTOIICHHS W (MITH)
BONOCHAOXKeHUS;

YCTAHOBKA Y3JIOB YIIPABIEHUS M PEIYIMPOBAHM NOTPedIeH s pPecyp-
COB;
PEMOHT WK 3aMeHa T GTOBOrO 000PYIOBaHNS;

PEMOHT IOABANBHBIX IOMEIIeHHH, OTHOCAIIUXCH K ODIIeMy UMYIIe-
¢TBy B MK]JI, 1 byHIaMeHTa 3MaHNI;

IPyTre BUIbI PadoT.

34 OCHORBY B3SIThI MePOIPUATHS, BKIIOUeHHbIe B Ilepeduedsb Meponpusd-
THit Mo sHeprocfepeKeHUIO U TTORKIIIEHHIO dHepreTHUIeckol adhdhekTHRHO-
CTH, BBIIONHSAEMBIX B XONe OKA33aHWMA W (MIM) BEIIOMHEHUS YCIYT W (MIK)
PAaboT [0 KAIUTAIBHOMY PEMOHTY ODIIIRIO HMYILIECTBA B MHOIOKBADTHPHBIX
JToMax, IPeTyCMOTPEeHHEIX yacTaMi 1 1 2 cTathi 166 JKUIHIITHOTO KOMEK-
ca Poccuiickoii @enepaliny, yTRepXKIeHHbBIH IpapieHreM [ocKOpIopanun
«@oHg copeiicteud pedopmupopaHnio KKX» 10 deppans 2017 1.



YKkazatenb cokpalleHWUiA

I'BC ropsiyee BOLOCHAOKeHHE

AKX KUIUITHO-KOMMYHAJILHOE X034HCTBO
KCK KHJIHITHO-CTPOH TN bHEBIH KOOIIepaTUB
HUTII MHIWBUAYATLHBIR TeIIOBOH IVHKT
MK MHOTOKBAPTHPHEIN TOM

CVYAIIP CMECUTENBHBIH V3l ABTOMATHUECKOTO

ITIOrOOHOIO PErYINpOBaAHHA

CYO CHCTeMA YIIPABIeHII OCBellleHHeM
TCXK TOBAPHILECTRO COOCTREHHUKOR KHJIbS
T3I1 TeIUIO3IEKTPOIIEHTPANE

YO VIIPABIAIOINIAL OPTaHN3aIINA

XBC XOTOMHOE BOTOCHAOKeHIE

OTII LEeHTPAIbHLIA TeIIOBOMH IIYHKT



Paspen l.
YTenneHue U peMoHT pacaga

1. TToBbinenne TEMNT03AUINUTBI HAPYAKHBIX CTCH

OmHuM W3 BaXHeHIHMX 5JIeMeHTOB TeIIOBOTO BalaHca 3MAHHS ARISIeTCS
TeTUTON 30MAITHS HAPYKHEIX CTEH.

Ha mpakTuke yeTpoHcTBO AOMOTHHTEIRHOM TEIIO3AIIHTH CTEH OCY-
IIeCTBIAETCA ABYMS OCHOBHLIMH CIOCO0AMH ee PACIIONOXKEHHT: ¢ HAPYK-
HOH WIHW BHYTpeHHeH CTOpOHEI ¢TeHE. MHOIMA BeTpeuaeTed KOHCTPYK-
THBHO-TEXHOTOTHYECKOE PEIIeHHe YCTPONCTBA TEIUIO3AITHTEL 3MaHU# ¢
pacIoIoOXeHHeM YTeTUINTEN] ¢ HAPYKHOM W BHYTpeHHe#H CTOPOHE CTeHE
OTHOBpeMeHHO.

KonkpeTHEIH BapHAHT PaCIONCKEHNS TeIIO3aIIHTE YeTAHABIHBAETCS
Ha OCHOBE 4HATH3a BCEX BO3MOXHEIX CTIOCOBOR e YCTPOHCTRA ¢ YIETOM MX
JMOCTOMHCTB M HEMOCTATKOR.

@ O0paTHTe BHHMAHHe: IIPH PellleHHH BOIPOCOB TEIJIOBOH 3aIlIHTHI
CYIIECTRYIOIINX 3MaHMH HeoOXOIMMO CHAYAJa II0 JAHHBIM IIPOEKTa
HIH B TPOIecce HATYPHBIX 00CTeTOBAHHH VCTAHOBHTE PACUETHRIH
VIETBHEIH PACXOT, TEIIOBOH 3HEPTMM Ha OTOMIEHHE 3MAHHS ¢ T0-
CHEMVIOIIAM AHANH30M BIHSHKSA OTHeIbHBIX 3JIeMEHTOB OTPaKIeHHS
Ha TEIIOBOMH SaTaHe ¢ eIl BEISRIEHIS 3IeMEHTOR, TePEes KOTOPHIE
TMPOUCXOIAT HANGONBIINE TETINOBBIE TOTEPH.

BapuanT ¢ pacnonoxeHneM TeIlJIOH30MSIIHOHHOTO MaTepHalia Ha BHYT-
peHHedl MOBEPXHOCTH CTEHBI OOMANaeT CIeAYIOIIHME A0CTOHRHCTBAMA.

&> Tenmnonz0Ig1THOHHBI MATEPHAT, KaK IPABHIO, He UMEIOIINH 10-

CTATOUHOH CMOcOBHOCTH K COMPOTHRIEGHHR) BOMEHCTBHAM BHEIIHeH

Cpelbl, HAXOMUATCH B OIATONPHATHEIX YCJIOBHAX, H €T0 JOIOTHHTENbHAS

3aIlIMTA He TpeOyeTcs.

&> IlpownspomcTRo paboT IO YCTPOHCTBY TEIIO3AIMUTE MOXET HATH B

mofoe BpeMs Toda He3aBMCHMO oOT cocofa kpemneHnud. IIpu sToM He

TpedyeTes IpHMeHeHHE TOPOTOCTOSIIINX CPENCTB MOIMAIITHBAHINSL.



1. Hoevuienite MERACIAUUMBL HAPYHCHBIX CHIER

K HemocTaTEam PACIIONTOXCHMA TEINIO3AIITHTEL CO CTOPOHEI ITOMEITICHMA
OTHOCAHTCA CIIETYIOITHE.

&) YMeHbllleHHe IUIOIIAIH IIOMELeHHS 33 CUeT YBeIHYeHHA TOMIIHHE
CTEHEI,

&> HeoBXommMOCTh VeTpOHCTRA TOTMOTHATETRHOMH TETTO3ATITHTH B Me-
CTAX TIPUMBIKAHNA K HAPYXHBEIM CTeHAM BHYTPEHHUX CTeH W MEpPeropo-
JIOK € LIENBI0 IPEeNOTBPALLIeHIS BhIIIAJe HHA KOHIEHCATa.

$ HeobxomuMocTe 38U TR TEINIOH 30JISIIHOHHOTO MarepHala u ¢Te-
HEBI OT KOHICHCATA IIYTCM YCTDOfICTBa TTapON30IITAOHHOIO CIOS (Hepe):[
TEILTON3OIAITNOHHBIM MaTepHaJ’IOM).

@ Heo0xomuMoCTh OTCeIeHH S KIUIBIIOB.

&  CrnoXHOCTL YCTPOHCTRA TETUTOH3OMIIINN B MECTaX PACTIOMOKEHMS
IPUBOPOE OTOTITEHH.

BaprIaHT PACIIONIOXCHNAA TCINIO3aIIUTEL C HapY}KHOﬁ CTOPOHEI CTCHEL 0b-
JagacT CYmeCTB¢HHBIMHA A0CTOHHCTBAMH. K HuM oTtHOCATCH CICHYIOLIHE,

&> Cosganne 3aIHTHON TepMOOBSOMOUKH, HCKIIOUATOIIel oBpasopa-
HHE «MOCTUKOB XOIOMas.

@ HckimoueHne HeOOXOIMMOCTH YCTpOﬁCTBa IIApOU30JIAOTMOHHOI'O
CJIOA.

$ Bo3MOXHOCTD 3allIUTHTE CTEIKH KPYITHOIIaAHEIBbHEIX 3MAHUH OT
IIPOTCUCK.

o Co3gaHue HOBOIO apPXHTEKTVPHO-XVIOXeCTBeHHOIO 0OJIHKa
3MAHW.

ﬁ BozMoxHOCTD OTHOBPEMCHHO C YCTpOfICTBOM TCILTOMN30IAITHNA HUC-
IIPABHUTh HGQ)GKTBI CTECHEIL.

& PacnonoxeHne XOpPOIIO aKKYMVIHPYEMOTO TeIIO MaTepHana B
30HEe MONOXUTEIBHBIX TEMIIEPATYP, YTO MOBBIIIAET TEIUIOEYI) HHEPITHIO
OTPAKTEHHS U CIOCOBCTRYET VIVUIIIEHHR € TEeIIOH30MIIMOHHEIX Ka-
YeCTB IIPH HECTAIIMOHAPHOH TeIlloIepenaye.

& TIpw yetpoiicTRe TEIUTOMBOMAINHN ¢ HAPYKHON CTOPOHEI CTEHE He
YMEHBITTAETCS TUIOIIANE TTOMETTIEHMH.

CylecTBeHHBIMH HeAOCTATEAMH HTOTO BAPHAHTA SBISIOTCA HeOOXOMN -
MOCTE YCTPOHCTBA IO TEIIOM3OMAMHM HAMEKHOTO 3aIIHTHOTO CJIOH, a
TaKKe HCIONb30BAHHE IIPH BHIMOMHEHHH PaboT TOPOTOCTOSIINX CPENCTB
noaMainupaHud (n100ad BpéMeHHas KOHCTPYKIHS (cTalMOHAPHAS, I10M0-
BeCHAS U MepeIRHKHAL,) U €€ OINOPHBIC KOMIOHEHTH, KOTOPEIE HCIIONE-
3yIOTCS B KAUecTBe OIOPHI IS PasMelleHus JIofel W MATepPHAJIOB HIH
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Pazden I. Ymenaentie u pevonm dacada

g obecleyeHAI MOCTYIA Ha M00YI0 TAKYIO KOHCTPYKITHIO B KOTOphIe He
SIBISIOTCH «IIOTBEeMHEIM MeXaHH3MOM» ). JOMOMHATeIbHAS TEIUIO3aIIHTa
JIONKHA OTBEUATH KOHCTPYKTHBHBIM, TEXHOMOTHUECKHM H ACTeTHUECKUM
TpeOOBAHHAM.

B mepryio odepenk KOHCTPYKITHSA TETUIORAITHTHL JOMKHA ORITE MOITO-
BeuHOH 1 HajeXHOi. JIONTOReUHOCTE OMpefensdeTes CpoKoM clyxOwt. Jlma
ee JOCTHEReHHS HeOOXOMUMO, UTOOHI 3AIMINAIOINIAS KOHCTPYKIIHA OBLIa
yeTOHUMBOH K JATUTENHHOMY BO3MCHCTRHIO TeMITEpaTyp, XMMHUECKH H
BuonorugeckH cToikoif. TIpH pacmonoXeHWH TeTAO3alIATH ¢ HApyKHOH
CTOPOHHBI CTEHBI OHA MOMXKHA ORITH MOpPO20CTORKOR. JNg mocTmEeHUS Ha-
JMIEKHOCTH 3AITHITIATONTNX KOHCTPYKITHN HeOOXOMHMO, YTODR OHH OBUTH OT-
HECTOMKHMMM, OTPAHHUMBANN WIHW He JNOMYCKANH TOTAMAHNS BIATH BHYTPh
KOHCTPYKITHH.

JIng mocTIKeHUS TeXHOTOIMdecknx TpedoRaHUH KOHCTPYKITHS TOMON-
HUTENEHOHR TETMO3AITHTE JOMKHA OBITh:

e WHIYCTPUATBHOM (MMeTh BHICOKHH YPOREHE 3aBOMCKOM TOTOBHOCTH);

e TpaHcmopTabenbHOM;

e TpocToif B MOHTaXeE;

e PEMOHTOIPHTOMHOH (BOAMOXHOCTE 3aMEHEI ANeMEHTOR TEION30M -

1IHH Oe3 DONBINHX 3aTPAaT BpeMeHH H padoueil CUIEI).

TermoszammTa cTeH 3MaHUSI OYIET YIORIECTROPATh ACTeTHUECKHM Tpedo-
BAHWIM, €CTH OHA BIIHCEIBAETCS B OKPYXAIIIYIO 3aCcTpOHKY, HHTephep H
HMeeT apXUTeKTYPHO-XYIOXeCTReHHYIO BEIPARHTENEHOCTE.

B tiemoM mpu TpaBUABHO TPORENEHHOM VTETINEHUH HAPYXHBIX CcTeH
{thacama 3maHKMd) TEIIOIOTEPH 3MAHMS MOTYT CHUSHTCS 10 35%.

1.1. HasecHoii BenTHIHpYeMbIi dacan

ITupokoe NpuMeHEHHe IPH YTEINIEHHH MHOTO3TAXHBIX M BEICOTHEIX 314-
Huii B PoccH HALIDIA CHCTeMA ¢ HABECHBIM BeHTHIIMPYeMbIM (hacalloM, KO-
TOPast TAKKE SBISAETCS MHOIOCIOHMHOH KOHCTPYKIIHEH, PaclloIOXKeHHOH ¢
BHellIHe#l CcTOPOHLI OCHOBAHUS CTEHBI (CM. PHC. 1),

CHcTeMa BKIOYAET CHSOYIOIINE CIOH B IOPLIKe, HAYMHAS OT OCHOBA-
HHUA: IVIMTHEBIEA YTeIUIMTENb, IPHKPRINICHHEIH K OCHOBAHHIO, BETPO- U I'H-
IPO3alllUTHAS IIAPOINPOHMIaeMasd MeMOpaHa, BO3MYIIHAL IIPOCIOHKA H
5KPAaH, BEIIOIHEHHEIN W3 OOIHIOBOYHOIO MATEPHANIA M 3aKPeIIeHHEIH Ha
OCHOBAHHHK IIOCPEICTBOM MeTAJUIMIECKOrO HECYIIEro Kapkaca (IIOOKOH-
CTPYKIIHH ).

PasuMeltieHne TeIMOH30IIIIHOHHOTO 10 ¢ BHEITHEe ¢TOPOHE Orpaxkie-
HHA ¢ HE3HAYUTEIBHBIM KOIAYCCTBOM TEILIONPOBONHEIX BKIKYCHUA M03-
BOISET CHU3UTh TOOABOYHEIE TEINIONOTEPH 4Yepe3 KPaeBble 30HBL. DKpaH,

10



1. Hoeviitienie MenAocauiamst HADYHHBIX CNEH

Crena (1)

napobapbep (3)

o™ Mopcuctema (4)

PubpouemMeHTHan

Pac. 1

VCTAHOBJEHHEIA ¢ BO3IYIIHBIM 3230P0OM OTHOCHTENBHO YTEIUIIONIETO CII04,
XOPOIILO 3aI[HMIAeT KOHCTPYKITHIO CTEHEL OT aTMOC(hepHbIX OCaaKoB U ode-
CTIeUMBAeT 3theheKTHRHOE VIAMeHIE BIArd I3 YTEIULIATENS, MHUIPHPYIOIL e
13 TIOMENTEHITH B XOMOMHEIH TIEpMOL TO/IA TI0 MeXAaHM3My MrthdyaI Bod-
HOTO Tapa. KOHCTPYKITNS MMeEeT BRICOKVIO CKBOZHYIO TEIIMOYCTOHIMBOCTD,
9TO OOeCIIETMBAET 3AlTUTY OT IEPerpeBa B TEIUIBI mepuon roma. OTCYTCTBHE
«MOKPBDD» TIPOIECCOB MO3BOIET BBITIONHATE PabOThI II0 MOHTAKY CHCTEMEL
B Mr06oe BpemMd roaa. OOMHIIOBOYHBIE MATEPHANEL M HeCYIHE¢ KOHCTPYKITHI
STHX (PacagHbIX CHCTeM 00eCIIeUHBAT OMTOBEUHOCTE OTHEIKI H VTeILIH-
TeNd, OMHOBPEMEHHO OHI TIOZBOMSIOT JETKO PEMOHTHPOBATE MTOBPEKIEH-
HEIE VOacTKH thacama. Brarogapd IpiMeIIernmo CcoBpeMeIbX O0IIIOBOT-
HEIX MATEPHATOB JOCTHTAIOTCA BEICOKIE APXUTEKTYPHO-XVIOKECTBEHHEIE
KagecTBa 3mamrii. TIprMeHernte CHCTEMEI ¢ BEHTIUIIPYEMBIM (hacamoM (CM.
pHc. 2) COOTBETCTIBYET BEICOKHM TpeOOBAHISIM 110 TEIUIO3aIINTE 3IaHIt.
I'MaBHBEIM HemOCTATKOM 3TOH CHCTEMBI 4BISeTCHd ee JoporopmsHa. Cy-
UTECTBYET BOSMOKHOCTE CKPBITH TIOAMSITIHNKOM CTPOUTENTBLHOTO Gpaka (Ha-
OpIMED, TIPH BOSBEHEIIMH KHMPIMIHOH Kmamer). OGecriedernie BHICOKOH
HageXHOCTH U JOJTOBEYHOCTH KOHCTPYKINI TpeGyeT IIpHMeHeHIS IION-
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Pazden I. ¥Vmennenue u pemonm ¢pacada

KOHCTPVKIIMK, BBITIOIHSHHON M3 HepKABSIOIEM CTANIH, UTO CYIIECTBEHHO
TIOBBIIIAET CTOMMOCTE BCel CHCTEMEL.

1.2. Dacaja ¢ TOHKAM IMTYEATYPHBIM cll0eM

@acan ¢ TOHKHM IITYKATYPHBIM CJIOEM — 5TO OIHA M3 CAMBIX PACIIPOCTPA-
HeHHHX 1 3¢ (peKTUBHEIX TeXHONOTHH yTeTieHHA hacanos. IlpegaasHaueHa
KAaK I MATOSTAXKHOTO CTPOUTENECTRA, TAK U IVTI VTeIUIeHHUA CTeH AIMUHE-
CTPATURHEIX 3MAHHH M MHOTOSTAXHEIX KH/IELX JOMOB.

Texnonorud yremieanst pacaia ¢ TOHKHM IITYKATYPHBIM CJI0eM 3aKITIOUAET-
CH B CIIEIVIONIEM (CM. pHC. 3).

&> YTeIUIWTeNnb KPeNUTCs Ha CeIlMATIBHEIN KileH, TTOTOM OH MOITOIHH-
TeIbHO PHKCHPYeTCd ¢ MOMOIIBIO dhacamuex modene#t. McmonbayioTes
TOJIRKO CIIeIIMANTEHEE hacaTHE e YTEILTHTENIH ( MHHEPAIOBATHEIE ¢ BEICO-
KO TIZIOTHOCTRIO WITH HeHomomueTrpon dhacanusii IICBC-25-@).

> Jaiee WieT apMUDPVIOUIHHA CJIOM U3 CIIeLMAIBHOIO KIeeBOTO COCTA-
Ba, KOTOPHIM CO3TaeT XKeCTKVIO IITYKATYPHYIO ITOBEPXHOCTE M ITPHUKPH-
BAeT YTeIUIATENb. DTOT CJIOH COCTOMUT M3 IITYKATYPKH (KJell) H cTekio-
CeTKH (C ITOBHINeHHOH NIEN0YeCTORKOCTRIO) IUTIOC IJIACTHKOBEIE KOM-
TIEKTVIOITHE,

& Jlnsg xoHeyHOM OTHENKH TIPH MCITONB30BAHHH TeXHOIOTHH YTerie-
HM CTeH UCTIONB3YIOTCH NeKOPATHBHEIE TIITYKATYPKH, MOTH(MUITHPOBAH-
HEI&é OCOOBIMH TTONMUMepPHEIMH T00aBKAMH, WIH JIeTKMe OONHUIIOBOUHEIE
MATePHAIE.
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1. ITogvituertie MenAO3aHHML HAPYHCHUIX CMeH

Kneit gna yrennurtens
Yrennnemasn creHa

Ytennutens (NCB
WU MUHBaTa)

Oobenb

Kneit pna ceTkun
Apmupyiowan
CTeKNoceTKa

JeKopaTtuBHan

WITYKaTypKa,

OnopHbIit & iy

LLOKONbHbIMH npodmnb

Puc. 3

Termon20/MgIHOHHI MaTepHal 00eCIeUHBaAeT YTICIUICHHE OTPaKIaro-
Me# KOHCTPYKIINH, eT0 TOMMHHA ONpeTeNdeTeI TeINOTeXHHIeCKHM pacue -
TOM, BRIOHpACTCA B 3aBUCHMOCTH OT KIIHMATHICCKOTO MosAca, HOPM TeIlIo-
COIPOTHBIICHUS 3IAaHHA, HCIIOIL3VEMOT0 KOHCTPYKIHOHHOTO MAaTepHala |
€0 XapaKTepHCTHK, YCIOBMH SKCIDIyaTalliid, HasHaYeHHsI 3TaHHs | T.I1.

J7dg yeTpoiicTBa TSINMOR30NAIRH TPHMeHIIOT ITTHTHBIH VICIUIMTSTh, OC-
HOBHEIC ITOKA3aTS/IA KOTOROIO (INOTHOCTE, BIIATOIOIMOIMICHUS, TSILIOPO-
BOAHOCTH, IIPOYHOCTh Ha CXaTHe, TOPIoYecTh) OMpedelsIIoTCs HeOoOXom-
MBIM COMPOTHBICHHUEM TeIIonepedadi, ¢ akTHIeCKUM COCTOSHIeM HapykK-
HBEIX OTPaXNAKINAX KOHCTPYKIHI, KIaccoM (PYHKIHOHATEHON MOXKAPHOI
OIMACHOCTH M APYTHMH (haKTopaMH. B KauecTBe YTeIUIMTEST HCIIONB3YIOTCS
MHUHepalIoBaTHLIE INIATH M3 3a3albTOBOr0 BOIOKHA [IOTHOCTRIO 145 kr/M?
WIN IeHOIOMACTAPONOBLIe INHATE [ICBC-25-0. Ofa yTeIMTeI CepT-
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Pazden I. Vmenaenue u pevonm dacada

GHUITUPOBAHEL IS IPAMCHEHHS B TEXHONOTHH YTeIUICHUS (HacalioB ¢ TOH-
KUM IITYKATYPHBIM CIIOSM.

Hnst IpUKIIeHKA U apMUPOBAHWA YTSIUIUTENBHBIX [DIUT HCIOIB3YIOTCA
KIIEEBEI¢ CMECH, CIICIIHATBHO paspadoTaHHbIe K ONIPSICTICHHOMY THILY YTe-
TUTHTENS M BXOOAIINE B MHHEHKY IPONYKTOB, IPENHASHAUCHHEIX TONBKO M
TAKWX TEXHONOTHI. B ocTalbHOM PasHHIIBI MEXAY CIIOCODOM MOHTAXa Tie-
HOIIOHCTHPONBHEBIX HIH MHHBATHBIX TEIION3OIIIITHOHHEIX [UTHT W HCIIONb-
30BaHMEM OTIRIOUHOTO MaTepranta HeT. JOMONHWTEeIbHO NPHKISEHHBIH
YTEIUIUTEb AOJIKEH MIOOeMHUThCS CHEITHATH3HPOBAHHBIME K EeIIeXKHBIMH
3MIeMEHTaMH (cM. puc. 4).

Pue. 4

Bropoii ¢c1ol B TEXHONOTHH VTEILIEHHS CTeH — APMHPOBOUHLIA. UYTOOH
3AIMHUTHTD TEIIOU3OIANHOHHLIE IIHTH OT BO3MEHCTBHA aTMOChEPHI, VCH-
JIHUTh MEXAHHYSCKYIO IIPOYHOCTD H IIPHIATE HM HeOOXONMMYIO VIS OTHEI0Y-
HEIX MATePHATIOB HECYIITYIO CIIOCOOHOCTE, II0 HUM HAHOCHTCS apMHPYIOMIIIT
caofi (eM. puc. 3).
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1. Hoavituenue MEenA03aAUUNNb. HAPYICHBIX CINEH

N

Pue. 5

DTOT CIOU COCTOUT W3 KIGEBOTO PACTBOPA, MPETHASHAYCHHOTO TSI UC-
IOJIBE3YEMOT0 THIIA TEILIOU3QJSIIUOHHEIX IUIAT, ApMUPYIOICH (hacamgHon
CTEKJIOCETKY U CHETTMATM3APOBAHHEBIX KOMILIEKTYIOIIAX K CUCTEME YTEILIC-
HUs1. OISITH Ke 3aMETUM, 9TO BCE MATEPHUAIIBI JOJLKHBI OBITH CEPTUMUIINPO-
BaHEI.

IIpy apMHUPOBAHKM IIOBEPXHOCTH TUIMT HAHOCUTCA CIIOM KJIGEBOIO pac-
TBOPA, 3aTEM CTEKJIOCETKA BTAIIMBACTCS B BTOT CIOH, U KJIEEBOH PACcTBOP
sarmaxuBaeTca. [1ocne MpoCyIKy IMOBEPXHOCTD AOMOJTHUTENBHO BRIPABHY-
BACTCA METOIOM IIIATIEBAHUSA U IPYHTYETCA,

Tperuii ca0i B TEXHOIOIUM YTCIUICHUS JoMa — JeKopaTtuHblii. 11pu pe-
MOHT¢ (acama Wik HOBOM CTPOUTENBECTBC KOHETHOE (DACATHOE TOKPHITUE
B BHJC JNIEKOPATHBHON (DaKTYPHOM MTYKATYPKH (CM. pHUC. 0) MPU3BAHO pe-
IMATE CASAYIONINE 3a0a9H.

& 3ammmath 30aHUE, AOM 0T HeOJIarompHsITHBIX BHEITHHMX BO3CH-
CTBUH (TOXKITB, MOP03, BETEP, TPSI3H, MUKPOOPTAHU3MEL U T.11. ).

&> PemaTh 3KOIOTHUCCKUE 3a7a49M, 00CCIICUMBAA B TOM UYHCIE KOM-
(OPTHOCTH BHYTPEHHUX ITOMEITICHAN 10MA.

&> COOTBETCTBOBATH XYA0XKECTBCHHO-ICTCTUICCKIM, ADXUTCKTYPHEIM
TPEOOBAHUSIM U TIPECTHKHOCTH (COTTMATBHON 3HATMMOCTH) 3IAHUSI.
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Pazden I. ¥Vmenaenue u pemornm acada

Puc. 6

CoepeMeHnHbBIe (paKTypHEIE MTYVKATYPKH CTeH MPH OTAeNKe dacama OBI-
RAOT:

e MHHepaJbHbIE, CBA3VIONIee KOTOPHIX [IEMEHT;

e T[OJHMEpPHBIE Ha OCHOBe CHHTETHISCKHX CMOJ, CBA3YIOMAS OCHO-

Ba — aKpHJ HJIH er0 COMONAMEPHI;

CHJITMKATHEIE, CBI3YIONIAd OCHOBA — XHIKOS KATHCBOE CTSKIIO;
CHJIOKCAHOBHE H CHIMKOHOBHE, CBA3VIONAA OCHOBA — CHIOKCAHO-
BHE M CHTHKOHOBRIS CMOTTH.

TexHomorus yremneHnnda $acafoB ¢ TOHKHM IITYKATYPHBIM CIIOeM TIPH -
MeHsieTcd B CTPOHTENbCTRe 063 KaKUX-THOO OTpaHHUYSHHIl 1Mo TIpeHasHa-
9eHHIO, BRICOTE, KOH(HUTYPAITHH 3aHHi KaK B KOTTEIKHOM, TaK H B TIPO-
MBITIIIEHHOM CTPOHTENRCTRE.

2. ITopblllleHHE TEINO03AMATH pacaja — repMeTH3aALHA
MEKIAHEIbHBIX CoelHHeHHid (TellIbliA WIH ILIOTHBIA MoB)

Texmonornga repMeTH3allMH MBOB IIPHMEHICTCS AOCTATOYHO IPOTOITKH--
TeabHOe BpeMs. [ JOMOB pa3sMHIHBIX CepHil OHA H Ta XKe ollepallHd 3a-
YACTYI0 MMEeT pa3slTHudIHBIe METONBl pealH3alliH. DTO NMPOTHKTOBAHO CO-
BepIIeHCTBOBAHAEM MPOQHUIS «3aMKOB» Ha CTHIKAX [MaHeleH, MOITOMY
H30HpaeTcsa MeTOONKA, IMOTXOMIIAA A1 KaXI0ro KOHKpeTHOTo ciiydasd. He-
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2 ITosvtiienue meniozaugunml @acada — 2epMemuaaLia MeXHAHAbHBIX (0eOUREHI

HM3MEHHBIM OCTAETCS TONBKO OMHO — B KaXIOM CIydae HeoDXOmmMa 3aImuTa
HATIONHHTENS TBa OT COTHETHBIX TyIel, a CAMOTO CTHIKA — OT HAKOIIIIEHHUS
Bhard. B ¢BI3W ¢ 3TUM TpedveTes, 9TODH CISIIMATIHCT BLIS3KAT Ha MECTO
H oTpenens Hanbonee 2 eKTUBHLIN METON MCTIONL30BAH M TEXHOMOTHH.

T'epmeTH3anus NTBOB MEXNY TAHENSMH BKTIOUAET VTEIUIEHME TIONOCTH
TTBa W THAPOM3OIATIAI0 CTHIKA TlaHenel cHapyXKu (cM. pHc. 7).

NOCNEACTBUA FEPMETU3ALMA WBOB
HESANONHEHHOIO LWBA FOPU3OHTANBLHBIV CThIK (B CBOKY)

PASPYLEHWE NNWTbi U3HYTPK CTEHOBAR MNAHENb

OCTATKA
CTAPOIO

MOHTANHARA
PACTBOPA MEHA

OTNAOAHWE
KYCKOB BETOHA

NPOHWKH :
BOZAYXAB <

NPOHUKHOBEHWE
BATW B TENG NAK

BUNATEPM

«Tennerii moB» — 3¢ GeKTHBHAS TCXHOIOTHS FepPMETH3AIIMHA IIBOB. Bri-
TIOMHASTCS TTONHAS HITH YacTHIHAS OUHCTKA MEXTTAHETLHOTO TTPOCTPAHCTRA
H CTHIKA TUTHT OT CTAPOTO TepMeTHKA W YILTOTHHTENA. Jlanee IpoKIaakEBaeT-
CSl VTEIUIMTENb BIWIATEPM, IOJOCTh KOTOPOTO HHOTNA 3alleHHBaioT. B HEKo-
TOPHIX CITVYAIX TIOAIEHHBAOT IONOCTE IBA HA MOBEPXHOCTH, HO YaIle BCe-
10 obxongTea Bes foporocTodIell MOHTAXRHOM TTeHk. A 3aTeM 3aMasklBaloT
CTHIK TUTHT TePMeTHIHPYIOMEH MacTHKOM.,

C TOUKH 3pSHHS YTSIUICHHS 3TO IIOMOTAET, HO BCE PABHO SIBJISETCA IOy -
Mepoil. YTeIwIaTh HeoOXOMMMO BECh IMOB, Ha BCio DIvOHHY. IlosToMy mya-
e TeXHOIOTHel repMeTH3aITHH ITROR SBISETCA «IUIOTHBIH OB,

B omimume oT Opyrux TEXHOMOTHWH B TeXHOIOIHH «IlIoTHEIH moBs» He
KOMOHHHpPYeTCS HCIONb30BAaHNE BMIATEPMA IH MEHB, & KOMIUIEKCHO U
CHCTEMHO HCITONBIVIOTCS W BUIATEPM, H MOHTAKHAS TIeHA.

CobcrBeHHO roBOPS, TeXHOIOIHA «IDIOTHEIH ITTOB» — 3T0 TO Xe caMoe,
gTo ¥ «TeIUTHI [ToB» IITI0C KATUTAMbHOS 3alleHHBAHNE TIONOCTH MBa M4
VIIIOTHEHHUS BCETO MEXKIMAHEIBHOTO TpocTpaHcTBa mea. Ilpu «Temiom
MBE» B NIyUIIEM cIydae 3aleHHBaeTcd TIONOCTh BHYTPH BHIaTepMa, | TIeHa,
PACITHPSs BHIATEPM, XOPOMIO VIDIOTHSET MEKIIAHSIBHOE IPOCTPAHCTBO,
HO 3T0 paBoTaeT IPH HISATLHO POBHOM CTHIKE TLTHT.
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Pazden I. Ymenaentie u pevonm dacada

Ha mpakTuke ®ene300eTOHHEIE TIHTH BHYIPH CKOTOTHI, H MeXKITaHETb-
HOe IPOCTPAHCTBO HelIPABMILHON reoMeTprdecKol HOpMEI ¢ HellpercKa-
3YEMEBIMH IO pasMepy IpoeMamMi. KoTna cTposT JoM, CTPONUTETH CTAPATOTCST
MOHTHPOBATEL IUIHTE CKOJAMH BHYTPb, YTOOR ZOM MPOM3BOIWI XOpOIlee
BIeuaTneHne. KpoMe 5TOTO, IPH OcamKe 3MAHUS TepeKpPecThe BEPTHKATD-
HOTO M TOPH30HTAIRHOTO IIBA CMeIaeTcd, o0pasysd MeXIMAHeIbHOe IIPo-
CTPAHCTBO HETPABWALHON (POPMEI, TOATOMY BUIATEPM TIPH « TeIIIOM IITBe»
HeTOCTATOYHO IUIOTHO YTINISeT IIIOB,

@ OO0paTHTe BHAMAHHE: IIJIS KAYeCTREHHOTO YTRINICHHS MeXIIaHeJIbHO-
TO IIIRA CAEeTyeT 34IeHHBATH He TOMBKO MOMOCTh BHYTPH BUIATEPMA,
HO H IPOCTPAHCTBO [IO3a0H BIIATEDPMA, He Xalesd MOHTAXKHOM ITeHEl.
3aTeM CTHIK IaHeneit HeoOXOMMMO KAUeCTReHHO 3aTepMeTH sUPOBATh
XOpOLIeH MAaCTHKOH .

TepMeTH3AIINA MeXTAHETbHEIX COSTHHEHHH SATIMINAET CTEHHI OT BO3-
JeHcTBHA BIATH H IbIa (3¢ddekTa TOUKH POCH) H, CIENOBATENBHO, IPEN0T-
BpATIAeT ORICTPOE PAsPYIIeHHe CTeH, TOBBIIEHHYI0 BIAXHOCTh, 4 TAKKE
IosBIeHKe IIeCeHH, IPOoTeueK BHYTPH IIOMEIIgHIS.

3. ToBblleHHE TEMIO3AMATHI OKOH MeCT 001Iero noJib30BaHHs
(ycTaHOBEA HOBBIX OKOH ¢ Gollee BBICOKHM MPHBEIEHHBIM
COMPOTHRIEHHEM Telllonepenadn)

AHATH3 CTPYKTVPBI OOIIHX TEIFIOIOTEPh B KHIBIX 3MAHHAX II0KA3BIBAET, UTO
yepes CBETOBLIE TPOeMEI TepseTest 10 15—30% rtemna. [Ipy 3ToM 3HAYHTENb-
Hasl eT0 9acTh YXODUT Uepes MecTa IPHMEBIKAHNA OKOH K ¢TeHAM H Uepes
OTKOCBEL YPOBeHb TeIUTO3AIIMTHEIX CBOMCTE OrpakmeHHi XapakTepH3YeTcs
BeIHUMHOH IPHBELeHHOTO COMPOTHRIEHHS TEILIOIepenae,
OcHopHBEIME haKTOPAMH, BIUSIONTHME HAa 3HaUYeHHe IPHBEIeHHOIO CO-
MIPOTHBRIEHHS TeIUICIIepenade OKHA, SBIIIOTCS:
e pasMep OKHa (B TOM YHCIIE OTHOIeHUE TIIOMAIY OCTEKIEHHS K III0-
IATH OKOHHOTO OI0KA);
[IOMEePEeTHOE CeUeHHE PAMEI H CTBOPKH;
MAaTePHAN OKOHHOTO BJIOKA;
THII OCTEeKIeHNd (B TOM UHC/Ie IIMPHHA THCTAHIIHOHHOH paMKH ¢Te-
KJIOTIAKETa, HATMUYNE CENeKTHBHOIO CTeKIAa M CIEeIIHManbHOIO Tasa B
CTEKJIOMAKETE )]
e KOINHMYECTBO M MECTONONOXeHHe YINIOTHHTeNeH B CHCTeMe «paMa-
CTBOPKA»,
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3. Hoeviuienue MEeRAOIANUMB. OKOR MeCm 051#880 ROALIOEARNUA

B Poccum mist OIleHKH TeIlI03alTHTHEIX XapaKTe PHCTHK KOHCTPYKITH
NPHHATO CONPOTHRIEHHEe Telionepenade Ro (M? X “C/Br), BenuuuHa,
00paTtHag KoapGUITHEHTY TeINOIPOBOTHOCTH &, KOTOPHIN MPUHAT B HOP-
Max DIN,

KoadhdhuimeHT TemIonpoBoTHOCTH & XapaKTepH3yeT KONWUECTBO TEIIa
B BarTax (Br), kotopoe mpoxomuT yepes 1 M> KOHCTPYKLUMHK LIPH PasHOCTH
TeMIIepaTyp o ode CTOPOHE! B OOKH Ipafye o mkane Kenrpuna (K), emu-
Huna usMepenus Br/y® X K. YeM MeHbllle 3HadYeHHe k, TeM MeHBLIE Te-
IIOIEPenaua depes KOHCTPYKIIAIO, T.€. BEIIIE ee H30MSIIHOHHEIE CBOHCTBA.
K coxanenuio, npoctoil nepecder k B Re (k=1/Re) He BIIONHe KOppeKTeH
13-33 PA3INYHS METOMHK H3MepeHHH B PoccHu 1 IpyTux cTpaHax.

Or 3HaYeHHs TOKazaTelell Ro 3aBHCHT H TeMIEPATYPa IIOBEPXHOCTH
OTPAaXKTAIONIEN KOHCTPYKITMH, OOpallleHHAad BO BHYTPL ImoMellleHHs. IIpm
OONBIIOH pasHHIle TeMIIePATYP IPOHCXOOUT H3NyIeHHe Telllla B CTOPOHY
XOJIOMHOM TOBEPXHOCTH.

ITnoxme TeIMO3ANTHTHEIE CBOACTBA OKOH HeH30eKHO MPHUBOIIT K MOSE-
JIeHHIO XOMOTHOTO M3IYIeHWS B 30HE OKOH H K BO3MOXKHOCTH BO3HHKHO-
BeHHSI KOHIeHCATA Ha CaMHX OKHAX MIH B 30He UX IPHMBIKAHUS K OPVIHM
KOHCTPYKIHSIM. IIpHueM 3T0 MOXeT MPOMCXOTUTL HE TONBKO BCIENCTBHE
HHI3KOTO COINPOTHBIEHUS TeIIONEepeNaul KOHCTPYKIIMKN OKHA, HO TAKXKe H
13-3a IDIOXOTO YIUIOTHEHHS CTRIKOB PAMEI H CTBOPKH.

@ O0paTHTe BHEMaHHe: KOTHYECTBO KaMep OKHA BOMSET Ha TEINIOCO-
[IPOTHBRIEHKE CTEKJIOMAKETA, JaKe eClIi CTekKIa HMel0T OTHHAKOBYIO
tonmuHy. YeMm BONBINE KaMep NPeNyCMOTPEHO B KOHCTPYKIIHH, TEM
OHa Oyzet Bonee TerocOeperalomes.

IMocnemHue coBpeMeHHbBIE KOHCTPYKIIME OTIMYAIOT BoJee BEICOKHE Te-
IIOTEXHWUECKHE XAPAKTEPHCTHKH CTeKIONAKeTOB. YTOOH JOOHTHCST MaK-
CHMAJILHOTO 3HAYEHHS CONPOTHRIEHHS TeIIoNepenade, KaMepPhl CTeKJIO-
II4KETA 3aTIOTHSIIOT HHEPTHBIMH Ta3aMH, 4 Ha ITOBEPXHOCTD CTEKI4 HAHOCST
HH3KOIMHCCHOHHOE ITOKPBITHE.,

Ileperoc Temna B TAKOH COBpeMeHHON KOHCTPYKIIHH MeXITY CTeKiIa-
MM IPOHCXOMUT OJaromapsd HaIy9eHHIO. DdDeKTHBHOCTE COIPOTHRIEHH
TeIUTONEPENAYN TIPH 5TOM VBEIMUMBAETCA B JIBA pasa, €CIHM CPABHUBATH
MaHHYI0 KOHCTPYKIIHIO ¢ oDbpraHoH. IlokperTHe, obmamarolliee TeIIOOTPAa-
EKAIOITHIMH CBOMCTBAMHE, CIIOCOOHO HAMHOIO CHH3HTH TeINIOOOMEH Iydeit,
IPOUCXOMIIINHE MexXKMy cTekinamMy. Mcmonb3yeMeli IIg 3al0NHeHHI KaMep
APTOH IIO3BONIeT YMEeHLIINTh TeIIONPOBOTHOCTL ¢ KOHBeKIHell B IIpo-
CIOHKe MeXIy CTEeKIAMH (CM. DHC. 8).
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Faziden I Ynenaewue u pemonm Pacada

i’ﬂf Pabora aHeproobeperaomend CTEKNoNakeTa '*r Pafora sueprocheperaloilerc CTeRNNarkeTa
B NETHA NEQHON B IUMHWI Nepuod
Ynuua Jiom YuLa
Aprou Aprou
Sueprocieperaniges

MHOTOGYHKLMOMARBHOS CTeRND
CTexno 1

MHOFOdyHKUOHANbHOR

CTERND

Puc. 8

B pesynbrare razopoe HalONHeHHe BMECTEe ¢ HH3KOSMHCCHOHHBIM I0O-
KPHITHEM YBEIHY HEAIOT COMPOTHRISHHS TEIMONePETAde CTEKIONAKSTOR Ha
80%, eCITH CPABHHBATH HX ¢ ODBIYHBIMH CTEKTONAKETAMH, KOTOPEE He fAB-

JMAIOTEA SHEProC 0epera MHMH.
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Paspen Il.
PeMOHT KpbiLLKX

1. TToBbinienne TEMNO3AMUTDI BEPXHETO IOKPLITHA KPBIIIH,
COBMCILHECHHOTO C KpOBJ]eﬁ

Kpbimma — 3To 9acTh 3MAaHNA, KOTOpPAasd CIYKHT 3alIHTOH OT aTMOC-
hepHEIX OCATKOB, MTepellala TeMIIEPATYD, CONHeUHoH paTHalui, Be-
TPa U Jaxe OT BPETHEIX BRIOPOCOB MPOMBIITIIE HHEIX IPETTPHATH .

YToObl OBITh HALEXKHOH 3alUTOH, KpOBeJbHOE IOKPBITHE {(KPOBI)
JTONKHO OBITh YCTOHYHBLIM KO BCEM BEHIIIETIePeUNCIeHHEIM SRIeHASIM.

OmauM 13 Haubonmee paciIpocTpaHeHHBIX BHAOB KPOBIH SRISIOTCS I1I0-
cKMe Kpoeau. OHH ITHPOKO NPHMEHSIOTCI KAK B IPaXTaHCKOM, TaK W B
[IPOMEIIUIEHHOM CTPOHTENLCTRBe., MOKHO €Ka3aTh, YTO HMEHHO IJIOCKHE
KpOBTH (hOPMHUPYIOT APXUTeKTYPHEIH OOIMK COBpeMeHHEIX Topomor. I1mo-
CKHe KPOBITH MOTYT OBITh KaK C UepTAUHEIM ITOMEIeHHeM, TaK 1 §e3 Hero
{coBMeIlleHHEIE KPOBIH ). Takne KpORIH MOTYT OBITH BEIIIOMHEHE B KIACCH-
YeCKOM (TeINIOHM3ONAIHOHHEIN CI0H HAXONHTCS 0N THAPOH30NSIIMOHHEIM)
¥ B HHBePCHOHHOM BHe (TeIIIOM30MSITHI HAXOMUTCS HAJ THAPOU3ONMIITHEH ).
HamnGonee yacTo NpEMeHAIOTCS HMEHHO KJIACCHUECKHE KPORIH,

CoBMelleHHAS KPOBIA B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO DelleHHS
MOXET IMETh CeMb CIOeB (CUHTAS CHH3Y):

1) maHenb MEPEKPHITHS — B BHAE CIDIONIHBIX MIH MHOTOITYCTOTHEIX Ke-
NMe300eTOHHEIX ILINAT;

2) MAPOH3ONAIHI0 — CI0H MACTHKM MJIH CHHTETHUECKOH IINeHKH,
PYIOHHOTO MaTepHana Ha OHTYMHOH HIH 0HTYMHO-IIOTHMEPHOMH
OCHOBE;

3) TEIIOH3OMSAINI0 — CJIOH 3aCHIIHOTO, MOHOIHTHOTO MM ILIMTHOIO
TeIlJION3OMAIMHOHHOIO MATePHaIa, 00eCIeIHRA0IIETO B COBOKYIIHO-
CTH ¢ OPYTHMH MaTepuanaMi TpeOyeMVyI0 BEIMUNHY COMPOTHRICHH
TellJIoNepenade. 3aChIIHbIE YTEIUIHTEIH IPUMEHIIOT TOMBKO JIJIS CO3-
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Pazden 1. Pevonm kpuiitiit

JaHNg VKIIOHA, ¢ IoCIemyonell yKIaakoi Ha HeTo IMUTHOTO VTEIUIH -
Tend. YKIOH HeoOXOMUM 71 BOOOOTBOMA;

CTHXKY, KOTOPas IPeMHA3HAYEHA IS BEIDABHUBAHMS IIOBEPXHOCTH
VTEIUIUTENSI U CO3TAHNI HeoOXOMUMOH MIPOYHOCTH Ha CXKATHE OCHO-
BAHHUA TION KPOBTI0 M BOSMOXKHOCTH YCTPOMCTRA BOMOM3OMIIIHOH-
HOTO KOBpa. BRIIONHAIOT M3 HeMeHTHO-IIeCUAHOTO PacTBOpa, MeN-
Ko3epHHUcTOro acdansrobeToHa (IpH VCTpoOcTRe B OCEHHE-3MMHMI
TepUon);

OCHOBHOM BONOH3ONMAIMOHHBIA KOBEP — MOXeT OBbITh BEIIIOJHEH H3
PWIOHHEIX HJIA MACTHYHBIX MATEPHANIOB. PYIOHHEII KOBE]P BEIIIOIHY -
eTcA M3 OUTYMHBIX HIH OMTYMHO-TIONHMEPHBIX MATEPHATIOR ¢ ApMH-
Pyl CHHTeTHYECKOR HMIH CTeKJIOOCHOBOM, 4 TAKKe M3 IUIeHOY-
HBIX MATePHAIOB. MaTepHalbl HA KapTOHHOU OCHOBE paspellaercs
IPUMEHSTh TOMLKO IS BpeMeHHBIX 30aHHH CO CPOKOM CIOVEKOEL 10
IISTH JeT. MacTHYHEIE KPOBRIH BEIIIOMHSAIOT M3 FOPSYHX WIH XOJMOI-
HBIX OUTYMHO-ITOJIHMEPHEIX M IIONUMEPHEIX MACTHK;
JOTONHUTEIBHLIR BOMOM3OIAIHNOHHEINR KOBEp — EBIIIOMHACTCS M
VCUJIEHHS OCHOBHOIO BOTOH3ONAIIMOHHOIO KOBPA B €HIHOBAaX (KOH-
CTPYKTHBHEIN AleMeHT KPOBIHM, BHYTPEHHHH Yroj, oOpasyroluics
B MeCTe CTEIKOBKH JIBYVX CKATOR), HA KAPHW3HBIX VIACTKAX, B MECTAaX
MIPUMEIKAHHAS K IapaleraM. BEITOTHAIOT W3 MaTepHAIa OCHOBHOIO
BOMOU3QIIALIMOHHOrC KOBpa. KonnuecTBO CIIOeB OCHOBHOIO W HO-
TMOMTHUTEABHOTO KOBpPA IMPUHHMAKT B 3aBHCHMOCTH OT MaTepHania H
VKJIOHA KpoBiH B cooTBercTBUM ¢ CII 17.13330.2017 «CBon mpapui.
Kpornu, Axryvannsuposantad penakuund CHull 11-26-76», yrBepx-
JeHHEIM IpHKa3zoM MuHcerpog Poccnn ot 31.05.2017 No 827 /mip;
3alTUTHOE TMOKPHITHE — MPEHoXpaHseT KPOBIKD OT MeXaHMYeCKHX
HOBpexXIeHnH, arMochepHbIX BO3NEHCTBHHE, CONHEYHOH pamualdi
U pacIpocTpaHeHHS orHd. BHITOIHSETCI M3 ¢I04 TPABHMS CBETIHIX
TOHOB ¢ TOJMIMHOH 3aITHTHOTO ¢1og 10—15 MM ¢ YKIagKo# ero Ha
CIIOH ropsiyell OMTYMHOH MACTHKHM, 3alIMTHBIA CIOH BBIIOIHSETCS
Ha MecTe MIU MOXET OTCYTCTBOBATE, €ClTH MATepHAl KPOBIH HMEET
3aBOACKYIO TTIOCHITIKY. B KpOBRIAX ¢ yKIoHOM Oonee 10° BepxHHUH c10ii
IOEKEeH HMeTh 33BOICKYIO IIOCEIIIKY.

HyXHo IH YTensaTh Kpeimmy?

Ecnn v Hac oborpeBaeMoe 3MaHHe, 3TO HYXKHO JJIS TOT'O, YTOORl YMeHb-
IIATh TEIUICIIOTEPH, 4 3HAYMT, COKPATHTE PACXOIBI Ha AIEKTPOIHEPTHUIO.
KoHeuHO, IparcleHHOe TEIUIO «YXOMHT» H UYepe3 CTeHEI, [I03TOMY B 3MAHHH
HeoOXOIUMO YTeIUIATh BCHO OIPAaXIAIOIIYID KOHCTPYKIIHIO, YCTPANBAS 3aM-
KHYTBIH TEINIOBOH KOHTYP.
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2. Yempoiicmeo mennoco vepdarka

BMmecTe ¢ TeM Mo 3aKOHAM KOHBEKITHH HATPETHIN BOSIYX MOTHHMAETCS
BBEPX, H TEILIOMOTEPH Yepe3 KPHIIIY OIIyTHMee, TaK U4TO e€ YIellleHHe —
347194 [MepBOCTENEHHOW BAXXKHOCTH. KpoMe 3TOro, ecin Kphlllla He TEIIo-
H30IHPOBAHA, TO IPH KOHTAKTE HATPETOTO BO3AYXA H3 IIOMEeIIeHHI ¢ XOI0I-
HOH IIOBEPXHOCTBHIO IMOKPHITHS Hen30eXHO BEIIAIeHHE KOHIOeHcaTa. Boma
OyIeT IOCTelleHHO PA3pyIIATh HEeCYIIee OCHORAHHE KPHIIINA U TeUb 0OpAaTHO
B XUI0e TMoMellleHne. HakoHell, yTelIeHne UTpaeT 0cobyi polb B CO3MA-
HUNM GIATOMPHITHOTO MHKPOKTHMATA B IMOMEIEHHIX, HAXOTAITHXCS He-
TMOCPENCTREHHO IO, KPBITTIe.

2. ¥YerpoiicTBo TemIoro Yepaaka

KoHCTpyKIHA KPEIIT COCTOMT M3 HeCYIHMX KOHCTPYKIINH, Yepaaka U KPOB-
nu. OmHOH K3 PasHOBHIHOCTEH YCTPOHCTBA KPBIII ABISETCS KPBIIIA ¢ Te-
ILJIBIM 9epIAKOM.

KpEIIH ¢ TEIIBEIM YepIAKOM MOTYT HMETh MHOXECTBO AeheKTOB M3-3a
HeBEPHOTO BEIMOMHEHHS W HApYIIeHHH IpH sKcmavaTanuu. OT comepsKa-
HHS TEIUIOTO Yepmaka 3aBHCHT QVHKITHOHHPOBAHNE BEHTHISIIHHE B JOME,
HameXHasd paboTa HeCYIIMX KOHCTPYKITHHM W KOM(OPTHOCTL MPOKHBAHHS
EKHuTelel BepxHero sTaxa MK/,

KprIllia ¢ TelIbIM 4epmakoM COCTOHMT M3 BHYTPEHHETO IIOMEIIeHHS H
OTPAXKITAIONINX KOHCTPYKIIHI: 4epIavyHOTrO IIOKPBITHS, HAPYXKHBIX CTeH H
YepPHAYHOTO IepeKprITHA. Kak IpapuiIo, MOKPLITHE BRIIIOTHSIETCS ¢ YTeILIe-
HHeM, [IepeKpPLITHE — 0e3 HeTo.

Jlnst oBecmeueHns BO3YX000MeHa YePIAYHOE TOMEITIEHNE BRITIOTHSIETCS
B BHJIE eMMHOTO 00beMa B IIpemenax IIAHHPOBOYHOHN ceKITny JoMa. BHyTpn
TeIUIOTO Yepmaka He JOMyCKaeTcd YCTPOHCTBO H3OMSITHOHHBIX OTCEKOB C
TeMIIEPATYPHO-BIAKHOCTHEIM PeXKHMMOM, OTIHUAIOIINMCS OT VCIOBHH Te-
mwioro Yepraka. IIpu npuMeHeHHH CIJIOITHBIX BHYTPeHHHX KOHCTPYKIINIA,
PasmeNdIOMHX IOMellleHHe (OIOpPHEIE ITaHeIH, BbICOKHE IIPOrOHEI M T.IL.),
HX CYMMAPHAS ILIOIIATbL JOMKHA ObITh He BhIIIE 30% OT ILIOMIAIN [IOIIeped-
HOTO CeueHHs YepnaKa.

(CMexXHEle CeKITHH TeIUIOTO YepIakKa PasnelIdioTes CIJIOMIHEIMHA HecTopa-
eMBIMHY CTeHKaMH. JIBepH 1 TIOKH TOMKHEI OBITh FepMeTHUHEIMI, 4 HAJT IO -
KHIMH B YPOBHE II0Na UepAaKa CIeNyeT VKIAABIBATh HA IIUTH] IePeKPEITHS
CIIOH TEITOM3OMIIINH TONIIHHOH IpuMepHO 10 ¢M MHHePAIOBATHEIX ILINT.

Cornmacao CHulI 21-01-97* «IToxapHasa 0e300acHOCTE 3MAHHHA U coopy-
KeHWil», IPHHATEIM H BReIeHHEIM B JeHCTRHE [IOCTAHORIeHHeM MHHCTPOS
Poccun ot 13.02.1997 No 18-7, BEIXOMBI M3 TeCTHHYHEIX KICTOK Ha KPOBIIO
HIH YepIaK clenyeT IPerycMaTPHBATD 110 IECTHHYHEIM MAPIIAM ¢ IJIOMIAM -
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Pazden 1. Pevonm kpuiitiit

KaMH TIepel, BEIXOIOM, uepe3 IMPOTHBOIMOXKAPHEIE MBEPH 2-TO THIIA pasMe-
pamu He MeHee 0,75 X 1,5 M. He momyckaeTcd YCTpalBaTh BEIXOM HA KPBITITY
HeTIOCPENCTBEHHO H3 TOMEITIEHUS TEIIOT0 YepaaKa uepes NIOK B TOKPEITHH
HIN Yepes ABePh B BEITSLKHOM IITAXTe.

15t moeTyIa Ha 9epIak M Ha KPBIIIY PeKOMeHIYIOTCA JeCTHHYHEIE Map-
IIIH, KOTOPEIE, KAK IIPABKIO, JOBOIATCH 0 OTMETKH dYepmaka. B 3manmax c
MU TOM BEIXON HAa KPBIIIY OCYIIeCTRISeTcS Yepes OBeph B CTEHE JIECTHHY -
HO-IHGTOROrO v371a. B smanuax Oe3 nudTa (M ¢ ONVIIEHHBIM MAIIHMHHBIM
ITOMEITIeHHeM) BEIXOM Ha KPEIITY IPEMYCMATPHBAETCS Yepes OTIeIbHYI0 Haf-
CTPOHKY C TBEPHIO H TIOKOM.

Bce mBepH u MIOKHK B TEILIOM YepHake JOLKHEL OBITh OCHAIIIEHE] CIIEIH-
ATBHBEIMH 3aITHPAIOIIAMH YCTPOHCTBAMI.

BriTaxmble 9acTH KaHANM3AOHOHHEIX CTOSKOB HOMa ODLENHHAIOTCS B
npenenax CeKIIMH Yepmaka M BEIBOOATCA 4Yepe3 BHITSEKHYIO maxty. Tpyda
cOOPHOTO BeHTHISIMOHHOTO CTOSKA YCTAHABIMBAETCSH B YIUIY IIAXTHI M BEI-
BOAMTCSA HA YPOBeHDb CTeHKH BERIIIE Kpast Ha 0,1 M.

TpyOonpoBOAE HHEKEHEPHOTO 00OPYIOBAHHS IPOKIAILIBAIOTCS BOIH3H
KOHCTPYKITHIH TEIUIOTO YepmaKa Ha PaccTOSHHHN He Gomee 0,4 M OT OBepX-
HOCTH ITOKPHITHSA, TIOJIA HIX CTEH U C YIETOM YIOOHOTO JOCTYIA K HIM.

Boponka BHYTpeHHETO BONOCTOKA YCTAHABIHBAETCS B CpEMHEH YacTH
BOTOCOOPHOrO JOTKA HIH eHAOBE H IOACOeTHHIETCI K BODOCTOIHOMY CTO-
SKY OTBOOAIIAMHE IATPYOKAMH. 1py0Obl BHYTPEHHETO BOAOCTOKA B Mpelerax
TeIUIOT0 Yepmaka He VTeIUIAI0TCS H OKPAIIHBAIOTCH AHTHKOPPO3HHHLIMH
COCTABAMH.

KoHCTpYKITHS HAPYEHEIX CTEH TEILNIOTO Yepnaka aHATOIHYHA KOHCTPYK-
IIMH HAPYKHEIX CTeH 3MaHH 110 TPIMEHIeMBIM MATEPHANAM: TOIIITHHE CIIO-
€B, paspesKe MaHeIel U PeIlleHHIO CTHIKOB.

ITIBEI B OTBepPCTHS YepIAUHOTO TePEKPRITHS JOMKHE ORITH HAAEKHO 3a-
JeNaHBl PACTBOPOM. BepXHSIM IMOBEPXHOCTH MaHeNeH IMePeKPBITHS CIYKHT
IIOJIOM TEIIIOTO YepHaka. Ilpyn HepoBHOH HMOBEPXHOCTH IePeKPRITHS YCTpa-
HBAeTCs 3aTHPKA HIIH CTAXKKA U3 IeMeHTHO-IIeCYaHOTO PacTROpPA.

B monrHocOOpHEIX 3TAHMAX ¢ TEIUIBIM YepPIAKOM IPHMEHSIOTCH B OC-
HOBHOM YHH(DHIMPOBAHHEIE BEeHTHISMHOHHEIE OJOKH CO COOPHBEIMH Ma-
THCTPATbHBEIMK KAHAJTAMHK HA BBRICOTY 3MAHHL W MEPEeNyCKHBIMH KaHATaMH
H4 BBICOTY 5Taxa. 110 aHaTOTHYHOM cXeMe BEITOMHIIOTCS BEHTHIIITNOHHBIE
KAHAJTE B KHPIUYHEIX W OJOYHEIX JOMAX.

PasMepsl BeHTHISIMOHHBIX KAHAJIOB B OI0KAX JOTXKHE OBITh TAKHMH,
yTOOE MAKCHMATBHEIM PACXOM BO3AYXA HA OMHOM 3TAXe IIPeBBIIIAT MUHH-
MANMBHEIN pacxom Ha ApyroM He Domee 9eM B 1,3 pasa. B sToM caydae BHI-
TIXHbIe BeHTHISITOPE U1 KYXOHb BepXHHX 2TaxKell He yCTaHABIMBAIOTCH.
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2. Yempoiicmeo mennoco vepdarka

JIIsT BEITYCKA BO3MYXA M3 KAHAJIOR B TEIUIHIN UepmakK Ha BeHTIISITHOH-
HBIX OJIOKAX BEpXHErO 5TaXa YCTAHABIMBAIOTCS CIEIHATBHEBIE OTOJNOBKH,
BRITTONHSIONTHE Poib quchdy3opa BO3AVIITHOIO IOTOKA. B Oronoekax ciemy-
€T OCTABIATE OTHENbHEIE KAHATEI 3 BEPXHETO HTAXKA.

Ilo canuTapHEIM TPefOBAHUAM B 00BeM TeIIOrO YepIaKa He BEIBOIATCS
BEITSIKHEIE TPYORI KAHANIHAAIMWH H MyCOPOIIPOBOAA, KAHAIEI M3 IOMeIIeHHH
C BLIIEJNeHHEeM BPeIHBIX BEIeCTB M IIOMeIleHrH#, 000pYIORAHHLIX BEITIXK-
HOM BeHTHIAIHEH ¢ MeXaHHIeCKHM IT00YAIeHHEM, a TAKKe KAHAJEI U3 TeX-
HHYECKOTO MOANOoNbd. B 5THX cIyuasax BeHTHISIIIHIO CIeNVeT YCTPanBaTh ue-
pe3 o6ocobneHHbBIe KAHANEI, ¢ BEITVCKOM BO3AyXa B aTMocdepy. BEITIKHas
BeHTUILIIH BCTPOESHHEIX HEXMIBIX ITOMEIIEHHH ePBOro 3TaXa OCYIIECT-
BISeTCS depe3 BeHTHISIMOHHEBIE GI0KH KUIOH YacTh (3TaxeH) 3MaHHI, C
BEIITYCKOM B UepHAK.

Brinyck Bo3oyxa B3 TEIUIOTO Yepraka B aTMocdepy IPOH3BOOUTCS Yepes
ODIIYIO BRITIXKHYIO IIaXTy, OOTHY IS BceX KBAPTHP KAXKIOH CeKIIHH I0MAa
HIH H30MHPOBAHHON YaCcTH Yephaka.

BEITOXKHAS MI1aXTa pasMeEIaeTcsd B IeHTPAIbHON JacTH KAXKMOH CeKITHH
yepmaka, Ha MPUONH3UTENBHO PABHEIX PACCTOSHHIN OT BEHTHISITHOHHEIX
omokor. IlaxTa VCTAHABNHBAETCS, KAK IPABHIO, HAa UepTAYHOM ITOKPHI-
THH, BHE TIPENETI0B BOAOcOOPHOTO JOTKA, 4 BXOTHOE OTBEPCTHE ITAXTHI PAac-
IonaraeTcd B YpPOBHe HHKHeH IOBEpPXHOCTH HOKpHITHSA. He momyckaercs
OIYCKATH CTeHKH IIAXTEI IO YePHAYHOTO MePEeKPRITHI ¢ YCTPOHCTBOM B HAX
OOKOBLIX OTBEPCTHH,

Ilnomians OTBepCTHS BRITAKHOH HIAXTRI PACCYMTHIBASTCS H3 YCJIOBHS
o0ecIeueHHS CKOPOCTH BO3MYIITHOTO MoToKa 0,51 M/c IpH pacxome BO3IY-
Xa, yBeTHUeHHOM Ha 30% 110 cpaBHEeHHUIO ¢ HOPMATHEHBIM 00BeMOM BO3IYXA,
VIANIEMOTO M3 KIIKIX moMellleHmH. [Ipu aToM 06I1ee a3poTHHAMIYECKOE
COIPOTHBIEHHE YU4CTKA, BEIIOUAIOIIETO BBRITSCKHYIO IMAXTY M UepHAuHOE
IIOMeITIeHHE J0 JaIhHETO BeHTHISITHOHHOIO BJI0Ka, He JOMKHO IPEBHIIIATh
0,1 MM Box, C1. (I1a). ILnoiags oTBEPCTHS IIAXTHI A1 PAAOHOB CO cpelHei
TeMIIepATYPOH XOMOMHOA IATHAHERKH —35 *C 1 HHXe pACCUHMTBLIBAETCHS Ha
HOPMAJIbHEIH pacXol Bo3ayxa, Oe3 ypenndeHHs Ha 30%.

BricoTa BEITSXKHOH IAXTEI ONpenendeTed PacdeTOM CHCTEMEI BeHTHIIS-
IIMH 3MAHHS W IPHHUMAeTCd PABHOHN 4,5 M, CUMTAad OT YepmavHOIO Iepe-
KPEITHS O BepXa ITaXThl. BEICOTY IIAXTEHI ¢ 30HTOM CHENYET CUHTATH JIO Ce-
PETHHEI IPOCBETA MEXITY CTEHKOH W 30HTOM.

JI1st pafioHOB ¢ CHIBHBIMH BeTPAMH, TOXKIeM H CHETOM CTOHT HCIIONB30-
BaTh APYTHE BHITIXKHBLIE VCTPOMCTBA, HAMEXKHO HCKIIOUAIOIINE IPOHHKHO-
BeHHE aTMOCQEPHEIX 0CaTKOR. BO3MOXHEIM peIlleHHEM SBITIOTCS BEITSIX-
HEBlE YCTPOMCTBA, B KOTOPEIX IIOACOC BO3MYXA M3 UEPHAKA OCYIIECTRISETCH
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Pazden 1. Pevonm kpuiitiit

IEEKITHe cKOPOCTHOTO TTOTOKA BO3MYXA B BePTHKANBHEIX ITTaxXTax (Tpydax),
VCTAHOBJIEHHBIX ¢ BHEITHEH CTOPOHRI HAPYKHEIX CTeH Uepmaka.

JIng orpaHMUeHIS PAacxoa BEITSKHOTO BO3MYXA 1elecoo0pasHo B pellie-
HUSX BHITSKHBIX VCTPOMCTE (1AXT ) TPETYCMATPHBATH BOAMOXHOCTE YMeHB-
mennd Ha 30% IDIOMIATH OTBEPCTHL IIYTEM YCTAHOBKH HA BXOOE B IIAXTY
MONBUKHBIX MIK [I€PEHOCHBIX IITUTOR WM 32CIOHOK.,

OroJOBKH BEHTHISIIMOHHBIX OJIOKOB B MPEagiax Ueplaka WMeIOT BHI
IPSMOYTOIbHOrO Kopofa. OTBepeTHe B HUXHEH 1aCTH OrOJIOBKA COBIIAIAET
¢ pasMepaMi BeHTHASITHOHHOTO 670Ka, B BepXHel JACTH OHO pacIipaeTes
Ha 0,15 M (B OTHY CTOPOHY — A4 YI00CTBA KOMIIOHOBKH OMOKOR). BricoTy
OTOITOBKA CAEyeT MPUHUMATE paBHoO# (0,6 M OT MepeKpHITHS, YTOOK BRIGpOC
BO3YXa TTPOUCXOMNT B CPeTHIO 30HY Uepraka. TontmiHa 6eTOHHRIX CTeHOK
JIONKHA BBITE MUHUMAIBHOH.

BeiTakHAag 11aXTa, OPUCTPOEHHAS K CTeHe MAIIMHHOIO I[OMeIleHH s
nugTa, HomxHa ObITh Ha 0,5 M BBIILE IIOKPBITHS 3TOro HoMelleHus. IIpu
YCTAHOBKE OTIEIbHO CTOAIIEH [MIAXTH TONXKHA ObITh ODecIeueHa ee yeTok -
YUROCTh TIPU BeTpe.

BrITaKHag 1M1axTa BHITIOTHAETCS B BHIe cOOPHOTO MPOCTPaHCTEEHHOTO
KopoBa MpIMOYTONRHON MIH KPYTNoit GOPMET ¢ YVTETINeHHEIMH CTeHKAMM.

3armmTa OT TOMaTaHHg aTMOchePHEIX OCaTKoR Uepes REITSKHYIO TAXTY
obecreunBaeTes YCTPOUCTBOM 3alIMTHOTO 30HTA MIM BOTOCOOPHOIO IOI-
JIOHA.

SAIIUTHBIA 30HT M3 Kele300eTOHHOM IUIMTLL WIKH achecToleMeHTHOTO
JIACTA YCTAHABIMBASTCH HA METAINIMYECKUX CTOMKAX HAIl [IAXTOR Ha PaccTo-
SIHAM, PABHOM 0,7 IIMPHHBI OTBEPCTHI, ¢ HAIIYCKOM B KAXIYIO CTOPOHY 34
Kpaif maxts Ha 0,4 mHpuHE oTBepcTHs. IIpH HeoOXOMMMOCTH MOXKET IPeI-
VCMATPUBATHCA TOTIOMHUTETRHAS 34TTTMTA TAXTH KATHO3HAHEIMH pelreTka-
MH WM BeTPOOTOOWHEIMH IITUTAMH.

BomocSopHETH MOMIOH, cBAPEHHBINR W3 MeTATIHUYECKUX JHCTOR W OKpa-
IIEHHbBIN AHTHKOPPO3UMHHBIMKM COCTABAMHM, YCTAHARIMBAETCS ¢ 3330POM Ha
[EPEKPLITHN 110 CIOK THAPOM30NLIuK. [Ny0MHA MOMIOHA NPUHHMAETCH
pasao# 0,15—0,3 M (B 3aBUCHMOCTH OT HHTEHCHBHOCTH JHBHEH B JAaHHOM
paiioHe), pasMep B IUIaHE COOTBETCTBYET PasMepy OTBEPCTHA IIAXTHI, YBe-
IrueHHOMY Ha 0,3 M B KaXIyi0 cBOOOTHYIO CTOPOHY.

YepmayHoe MPOCTPAHCTBO KPHBITITH ¢ TETUTEIM YeplAKOM HCTIONB3VeTCs
B KadecTBe cOOpHON BeHTHIMSITHOHHON KaMephl ¢TATHUECKOTO MARTEHMN,
oBorperaeMoit BeHTHIAIMOHHEIM BO3IYXOM, TIO3TOMY K €€ OTPaXTAIIITIM
KOHCTPYKITHAM TIPETBARIIIOTCS TpeOORAHHA TI0 TEeTIOZAITHTE U TepMeTH-
3aIlMA B COOTEETCTBUH ¢ TPeOOBAaHMAMH K OTPAETAIOIIMM KOHCTPYKIIHSIM
JIoMa.
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2. Yempoiicmeo mennoco vepdarka

KoHCTpYKTUEHEBIE 3MIeMEHTHI TONKHEL OBITh TEPMETHUHEIME ; OCHOBHEIM
BeHTUISITHOHHBIM OTBEPCTHEM SBISETCS ITAXTa; MEXKCEKITMOHHAS TIePero-
pONKa TONKHA OBITH TepPMETHYHOH.

TeMmepaTypa BO3IYXa YePTAYHOTO [TOMEIIEHHS ONPETeNseTes H3 YelIo-
BHS TEIUIOBOrO DANaHCa H HETONYCTHMOCTH IOSABIEHHS KOHIE HCAITHOHHOH
BIArM HA BHYTpPeHHel CTOPOHe KPOBeILHOr0 HOKPRITHA. Ilpm aToM mpm-
MepHas BellHUHMHa TeMIIepPaTyphl cocrabnseT 12—14 °C.

He nonyckaeTcs TeMIlepaTypa Bo3nyxa Huxe 12 °C, a B ciIyyae ee CHHXe-
HUS cIenyeT YCTAHOBHTL HCTOYHHMKH IOCTYILIEHHUS XOJIOTHOTO BO3OyXa (Ha-
pVIlleHHe repMeTHYHOCTH BeHTKAHANA, BXOAHOH ABePH MIN HAMHUKe TEXHO-
JIOTHYECKUX OTBEPCTHH B MMePEKPHITHH H CTEHAX).

JBepr BXOma HAa YepIak H Ha KPBIITY JOMKHE HMeTh IIJI0THEIE IPHTBOPEI
1 CTeIHANBHEIE 3aIIHPAIOIITHECS YCTPOHCTRA, KOHTPOIHPYeMEIe SKCILIYATA -
LMOHHOH CIYKOOMH.

MeXceKIIHOHHEIE IBePH HOMXKHEI OBITH TePMETHYHBIMH, ¢ 3aIl0paMH
N aneBEIMH 3AIIeTKAMI.

OronoBKM BEHTKAHAIOB ODOPYAYIOTCS IPeTOXPAHUTENBHEIMH PEIeTKA -
MH ¢ J9efKaMH He MeHee 50 X 50 MM.

ITTeH naHene mepeKpRITHA CAeNyeT MPOKIeHBATE THAPOH3OMIITOHHEI-
MH MaTepHATAMH.

B yepmavHOM ITOMelleHHH HeODXOIHMO 00 CIIeUrTh:

e HCIPABHOCTE PaOOTH HIDKeHEePHEIX KOMMYHUKAIIMH (TPYORI OTOILIE-

HHS, TOPSYET0 BONOCHAOXKeHHL , IMBHEBOH KAHANH3ALIHH );

e TIOKPacKy Tpy0 MHXeHepPHBIX KOMMYHHKAIHN aHTHKOPPO3HOHHLIMH
COCTABAMH,

® 33KpBITHE BCeX TIOKOB U ABepel TEIIOro uepmaka CrelHanbHEIMH 3a-
THPAIOITHMHCSA YCTPOHCTBAMH,

e 3aMeHY VILIOTHSIONINX IPOKIAN0K B IPHTBOPAX BXOTHEIX MBepeli U B
MEXKCEKITHOHHBIX JIIOKAX;

e UHNCTOTY H MOPAHOK B YepIadHOM IIOMeIeHHH, IIbIeyOOPKY IELIeco-
caMH He PexXe ONHOTO Pa3a B IOm;

e e3MHCEKIIHI0 H JePaTH3ANHIO IOMeIleHHH OIWH Pa3 B IO IPH I10-
MOIIH CIIeNHAIRHOH CaHATAPHOH ¢IYKOEI 10 60phbe ¢ IPRI3YHAME H
HACEKOMEBIMH;

e KOHTPONb 32 COCTOSHHEM CTHIKOB ¢OOPHEIX IIHNT MIEPEKPEITHSI U 110-
KPBITHS Yepiaka, He MONVCKAS HX HapYIIIeHHd W TPEIINH, OUHCTKY
BeHTIISITMOHHEIX KAHAIOB II0 Mepe HeOBXOMMMOCTH ,, HO He pexe 0f1-
HOTO Pasa B IO,

3amenka MOMKHA OBRITH TIIATEALHOM, YTOOH 00CCIEUHUTE TePMETHUYHOCTE
IIePeKPLITHS.
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Pazden 1. Pevonm kpuiitiit

Tak Kax BO (PH30BLIX CTEHAX H IJIHTAX YePTAUYHOTO MEePeKPBITHSI HMe-
€TCST MHOTO MOHTAXKHEIX M TEXHOJNOTHYECKHX OTBEPCTHH, B IMIPOEKTe MTOMK-
HEI OBITh MPHUBENeHBI CIOCO0R] 00ecIeUeHN HX TepMeTHIHON 3amenkH. Jma
3TOr0, IOMAMO UX 3aJIMBKH [IeMeHTHBEIM PACTBOPOM, HeOOXOMHMA IIPOKIIeii-
Ka JIeHTOH Nud0 TIIATeIbHAS [IPOMAa3Ka THOKOIOBEIM IepPMETHKOM.

JIBepb BRIXOMA HAa KPEHIIIY, PACIIONOXEHHAS B BEHTINAXTE, TONKHA OHITh
VTeIIeHHOR H repMeTHuHOH. [Ioacoe Bo3myxa HeMOMYCTHM.

Benrunduusa B 1oMe He OyaeT paboTaThb, eclId OVIET IPOHCXOIHTDL «00-
paTHAd TATa» BOIYXA ¢ WINHIIEI H3-33 HeTepMeTHIHOH ABEpH Ha KPBIIITY.

KananmmsanuoHHas TpyOa 0053aTelbHO BEIROIUTCS BEIIIIE BEHTIIIAXTEI He
MeHee yeM Ha 100 MM. OTOTORKH BeHTHNISIITHOHHBIX OJOKOE JOMKHEI UMETh
BHI IPSIMOYTOILHOTO KOpoHa B HIKHEHN YACTH II0 pasMepaM BeHTHIISIIIIOH -
HOro HJI0K4, a B BepxHel yacTH — mmpe Ha 0,15 M (B OIHY CTOPOHY).

O0beM TeIlIoro 4epaaka JoinxeH ObITh B KAXIOH ceKIMH JOMa 000c0o-
OJIeHHBIM IFepMETHYHEIM ITOMEITeHHeM JIsI obeclIeueHIS YCIOBHH KaMephl
CTATHYECKOTO JABIeHHsI, YTOOR BeHTHIAIIH paboTana. Jpepu o6opyayioT-
¢S VIUTOTHSIIOIITAMHE TIPOKIATKAME H JOMXKHE OBITH IIOTHO 3aKPBITHL. JIBe-
PH B CMEXHYVIO CeKIIHI TAKXKE TOMKHEI ORITH 000PYIOBAHEL YIIIOTHSIIOIIH -
MH IPOKIATKAMH H 3aKPEITEL. CTeHBI, Pasieldioliie CceKITHH, TOKHE OBITh
CIIJIOITHBIMH U TePMETHUYHBIMH.

3. IoBpllIeHRe TeNO3AMUTDI YepaadyHoTo MePeKpPbITHA

Tenno3aIuTHEIE KAYECTRA UePTAYHOTO MEPEKPRITHS JOIKHE HCKITIOUATh
SHAUMTENLHBIE TOTEPH TEMIa B 3MMHee BpeMd U MEperpeB MoMeIgHni
JIETOM.

Ha TeniosalnTy 4epmauHOro IepeKpHITHS cllemayeT oBpaTuTh ocoboe
BHUMAHNE He TOTBKO M3 cooBpaxeHHH CHIDKEHHUS 34TPAT Ha OTOMIEHHE
moMa. Kax M3BecTHO, TeINBIf BO3AYX, OVIYyYH JeTde XOIOTHOTO, BCETTA
IOTHHMAETCS BBePX, MO3TOMY ero TEMIIEPATYPA IO IIOTOIKOM BHIIIE, 9eM
B CpefdHeM YPOBHe IoMellleHHs. KpoMe 3TOro, BIATOCONEPRAHHE TEILIOTO
BO3/YXa, a CIEIOBATENbHO, H TOUKA POCH (TeMIepaTypa, IIPH KOTOpPoi Ha
TMOREPXHOCTH MOXKET BEITAJATh KOHIEHCAT ) BHIIIE, UEM XOTOIHOTO.

IoaToMy BazkHe, UTOOH UePTAUHOE MTePEKPLITHE HMEN0 XOPOIIIYIO Te-
IIIOM30NANINI0, HCKIIOYAOIIYI0 YMeHEIIIeHHe TeMIIePaTyphl TORePX-
HOCTH IIOTOJIKA HIAXKe TOYKH POCEL.

B IIPOTUBHOM CIIy49ac HeM30eXKHO O6p330BaHHe Ha IIOTONKE M ITPUJIETat0 -
WX KOHCTPYKIIMAX MOKDEIX IIATE€H, HE TOJIBKO YXYIIIAKIINAX BHEIIIHAK BT
MIOMEIICHMA, HO 1 BBISBIBAKIIHNX PA3SBHTHE IINMCCCHH M TpH6Ka, 130aBUTHCA
OT KOTOPBIX OY€HDb TPYIHO,
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3. Hoevuienie menao3aigiimsl 4epOauHozo RePeKpulmia

B cBI3M ¢ 5THM K TeIIO3aIINTe YePIAYHEIX MePeKPHITHH TPETbIBIIIOT-
cs Bomee KecTKHe TpeOOBAHNS, UeM K TeIUTOH 30/IIIIHH CTeH.

HopMupopaHne TeILIO3AIIATEL (pacueT IPHBEIeHHOTO COMPOTHRIEHHS
TeIUToIepenade) 4epIAYHEIX IePeKPEITHH IPOH3BOINTCI B COOTBETCTBHH C
CII 50.13330.2012 «Cpon mpaeun. TeImoBad 3aIllATa 3TAHMR. AKTVATH3H-
poeaHHas pegakuuss CHuII 23-02-2003», yrRepKileHHEIM IPUKA30M MHH-
perunoHa Poccun or 30.06.2012 Na 265, ¢ vueTOM ¢pelHel TeMIIepaTyphl H
IPOMOTENTENBHOCTH OTOMUTENBHOTO MEPHOIA B palioHe CTPONTENBCTRA.

|Z[ HampuMep, B coOTBeTCTBHE ¢ HOpMAMH (DaKTHUeCKOe IPHBEIeHHOE
COIIPOTHRIEHHE TeIlloIepeNade UepladHbIX IIepeKpPhITHH I yelo-
BUI CTPOUTENHCTBA MOCKEE 11 TI0MMOCKOBRS TOTKHO GHIThH HE MEHEE
R =4,15m" x "C/Br.

KagecTBO TeINIOH30IMIIMH YepOAYHEBIX IePEeKPRITHH OKa3hIBAeT CYIIe-
CTBEHHOE BIMAHHE He TONBKO HA BeINUYHHY TEINIOMOTEPh JOMA, HO W Ha
JMONTOBEUHOCTh KPOBETHOTO MOKPEITHI H CTPOMMUIBHON CHUCTEMEL

Kax yxe oTMedanoch, pacueTHbIe IapaMeTPEl TEIIO3AIIATE MOTYT OBITh
ofecrmeyeHsl TOMBKO TIPH VCIOBUH, UTO YTEIUTHTENE OVIET B CYXOM COCTOS-
Hun. Yepes uepmauHoe MepeKpRITHE, KAk depes T060e HAPYKHOE OTPaKIe-
HIE, IIPOHCXOMMAT HHTeHCHBHAL M Y31 BOOSHEIX IIapOB U3 BHYTPEHHIX
IoMeIlleHIH Ha Yepaak. [losToMy 419 3alIHTh YTEIUIATENS OT YRIAXHEHHI
BOMIHBEIMI TAPAME BHYTPEHHETO BO3IYXA €T0 CIEIYET 3AITHTHTE C «TeIIIOH»
CTOPOHBI IApPOHEIPOHHIIAEMBIM MATEPHATIOM.

@ Xopolme napo- M TEILIOH30JASNHA 00ecnevaT He TOJAbEO HYEHYI0 Te-
II03ANIATY, HO H OYIYT COOCOOCTROBATH MORBIMIEHHIO TOATOBEYHOCTH
MATEPHAJA KPOBJIH CTPOIILL IIPH OTCYTCTBHHI ITAPOM3OMAINN BOIS-
HEIe [Aaphl IPOHHKAIOT Yepe3 IepeKpPhITHE Ha UepHakK, BREIIATAIT B
BUe KOHMEHCATA HA MOBEPXHOCTH KPORETBHOTO TOKPEITHS CO CTO-
POHEI UePIAKA U CTEKAIOT Ha JEPeRIHHEIE CTPOMUIA. BTO MIPHBOIHAT
K PA3BHTHIO KOPPO3HH METAIMYECKHX IOKPBITHH U JeTakel, pas-
PYITIEHN 0 MATEPHATIOR KPOBEMBHOTO KOBpa U cTpomua. HapyieHne
TePMETHYHOCTH TAPOU3OISITHOHHOTO CI0s BIeUeT 33 coBol YBIAXK-
HeHHe YTEIIHTeNd H, KAK CIelCTBHE, CHHXEHHE TeIlTO3allHTHBIX
CBOHCTB IepeKPhITHS.

JIns ymaTeHUa BIATH W OCYITIEHHS CI0S YTEIIUTENI HYXKHO IPETyCMOT-
PeTh BeHTHISIIHID YepIadHOro IPOCTPAHCTRA Yepes CIYXOBBIE OKHA, Kap-
HH3HbBIe, KOHBKOBEIE H IIleleBhle Iponyxn. HeoOxommmas HHTeHCHBHOCTh
BeHTHIALHH YepIaYHOTO MMPOCTPAHCTRA obecleunBaeTes IPH CYMMAapHOI
IIOINANN BEHTHASIMOHHBIX OTBepCTHH, paBHOH 1/200-1/500 mmomiamu
YepHATHOTO MePEeKPRITHS.
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Pazden 1. Pevonm kpuiitiit

TemIon30II1IMI YepIaYHOTO IePeKPHITHS, OTBEYA0Ias COBpeMeHHEIM
TPebOBaHUAM, IIO3BONAET M30eXKATh HHTEHCHBHOTO 00pa30BAHUS COCYIEK
Ha KphIlle. MeXaHM3M TOIBIeHHS COCYIeK KpaiiHe TPOCT: TEIIO, Ipo-
IIEIIIee Yepes IWIOX0 H30IHPOBAHHOE MePeKpPHITHE, OIOTPeBAaeT KPORIIO,
JMeXaIWi Ha Hell CHer HAYMHAET TafATh, BOMA CTEKAET IIO KPOBJIe BHH3 H,
3aMep3ad, IPeBpaIlaeTcd B COCYIbKH. YIalTeHHe COCYIeK — IIPOIeCe TPY-
JoeMKWi, HeOe30macHBIA W UpPEBATHIH MMOBPEXMeHHEM KPOBEILHOTO II0-
KPEITHL CO BCEMH BRITEKAIOIINMHE MOCHeqcTBHAMA. 1loaToMy Iydmie cpasy
YTEIINTh YePIAYHOE [IePEeKPLITHE B COOTBETCTBHH ¢ COBPeMeHHEIMH Tpebo-
BAHHAIMH U PEKOMEHIAITHIMHI.

B xWiaLIx momax gallle BCero NMPHMEHSIOT HMepPeKPHITHSA Oal0dHOTO H
IIMTHOTO THIIA.

B nepekprITHax 0aI0YHOTO THIIA HECYVIYID (QYHKIIHIO BHIIOTHIIT Dam-
KH U3 JepeBa, MeTAIIA HIH Xele300eTOHA, VIOKeHHEIe Ha HeCcyIie CTeHE
MM KOJIOHHBI ¢ ImaroM 600—1100 mm. Kak mpaBuio, JepeBaHHble DalKy
IIePEKPBIBAIOT MPONETH 10 4,5 M, a MeTAIHYeCcKNe 1 Kele300eTOHHBIE —
1o 6—9 M.

IlepexpriTis O mepeRIHHBIM DalKaM IOMYYHIH IITHPOKOE PacIpo-
CTpaHeHHe B KOTTEMKHOM CTPOHUTENhCTBEe. BRICOTA AepeBsSHHBIXN 0aloK
NpHHKHMAaeTcd papHOH 1/20—1/25 MIKMPpHHLI OpoieTa H OOBIYHO COCTABIIET
100—200 MM npu tonmyHe 50, 75 uinn 80 M. IIpocTpaHeTBO MeXIy HUMH
34IIOJHSIIOT HAKATOM H TEILIO-, 3BYKOH3OISITHOHHBEIM MAaTepHaIoM. B Mex-
JV3ITAXHBIX [IePeKPhITHAX Ha Danki ¢ maromM 000—800 MM VKIAABIBAIOT Je-
PeBsSHHEIE JIATH, II0 KOTOPLIM YCTPAKMBAIOT YePHLIM, a4 3aTeM YHCTHIH IIOM
HIN TapKeTHbIe ITUTEL. TTOTOMOK BEITOMHSIOT M3 MOMIIMBHEIX JOCOK MIIH
THIICOKAPTOHHBIX JIHCTOB.

HepepsgaHble Baaky onupaloT Ha creHy HA 120—180 Mm. KoHIEBL 640K,
COIPHUKACAIOIINAECT ¢ KHPIHYHOH KIamKoi, HeOOXOMUMO IPOIUTATh aHTH -
CENTHKOM U ODEPHYTh THAPOH3ZONSIMOHHBEIM MATEPHANOM (pyDepoHIoM,
IHAPOMU30I0M, IONTHATHIEHOBOH IIIeHKOH) Ha muHYy 250 MM, a Topel Han-
KH, CKOITIeHHBIH Ha 30 MM, OCTABUTH OTKPBITHIM.

B mepekphITHAX IINTHOTO THIA HeCYINeH KOHCTPYKINEH IBISeTCs TUTH -
Ta, KOTOpasg OTHOBPEMEHHO CIVKHT OCHOBAHHEM IS VKJIAAKH TEIUIO- K 3BY-
KOH30MSIITHOHHEIX MATEPHATIOB, ITONOR H KPeIUTeHHS IIOMBECHbIX ITOTOIKOR.
Yalre BCero MCIONB3VIOT MHOTOIMYCTOTHEIE B CIUTOIIHEIE Kele300eTOHHEIE
naHean. MHOTOIYCTOTHEIE IUTHTEL TONIIHHOMN 220 MM MepeKphIBAIOT IPOJIET
1o 6,6 M, CIUIOIIHEIE — IIPH TOMIMIKHHE 120 MM MOTYT IE€PEKPHIBATE IIPOJIET
Jo 4,2 M, a npr TonmuHe 160 MM — 510 6,6 M. [laHen® yKIagpIBAOT HA He-
CYILME CTeHBI HA [IeMeHTHEIH PACTROD M OIMHPAKT HAa DIyOuHY 90—120 MM.
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3. Hoevuienie menao3aigiimsl 4epOauHozo RePeKpulmia

VKa3aHHBIE THIB IDINT O0ecleunpaioT TpedyeMEle IMapaMeTPhl 3BYKO-
H30ISIITAN NepekphTiii. IlpuMeHeHMe CIUIOIIHEBIX IDIHT TONIITMHON MeHee
120 MM TpeDyeT IpoBeleHH JOIOJHUTEAbHBIX MEPOIPHITHHA 10 yiIydIle-
HUIO 3BYKOH30ISITHOHHBIX XaPaKTEPHCTHK ITePeKPBITHIHA.

B 3aBHCHMOCTH OT MeCTOIONOXKEHHS TEPEKPRITHS MOTYT OBIThH Yepaad-
HEIMH, OTAEISIOMIMME BePXHHH 3TaX JOMa OT 9epHakKa, MeXKIYITAKHLIMH,
OTHEISIONIIME 3TAXK, NOKOJIbHBMH H HAMIOJBAJIBHBIMH, OTIEISIOIIIMHE
TIePBHIA 3TAaX JOMA OT IOAMIONES HIH IOABANA.

Yto KacaeTcd yTelieHHd 0aJOYHEIX MePeKPLITHH, TO TOBRICHTE TEILIO-
3AITUTY IIOXO YTEIIEHHOTO Yepmaka JOCTATOYHO IpocTo. Jnd »Toro mo-
BepX HMMeIoIIeiics TeIUIOM30ISITHH VEKIAABIBAIOT IIHTE U3 MUHepPaIbHOH
BaTH Ha OCHOBE Da3aJLETOBOTO BOMOKHA MK CTeKJIOBATHL. Ilepen yimamkoi
VTEILTUTEN CYIIECTRYIOIIVIO TEILIOH 30SITHIO HeOOXOMMMO P OCYIIHTE, HH-
TeHCHBHO IIPOBETPHBAS YepMaK. YTEIUITHTEIh OKONIO KAPHH3a YKIAJBIBAIOT
TaKUM 00pas’oM, YTOOLI MEXEIY HUM H KPOBeIbHLIM IMOKPEITHEM OCTABAICA
BCHTHIAIIMOHHEIH 3330p MIHPHHOR 2550 MM B 3aBHCHMOCTH OT (POPMEI
MaTepHAIa MOKPHITHI. CBepXy TeIUIOH30AMITHOHHEIA MAaTEPHANT 3aITHINAIOT
OT IIPOAYBAHHS CIOeM IIAPOIPOHHIAEMOTO BETPO3AIINTHOIO MATEPHAIA, A
OKOJIO KAPHH3a VKIAAbIBAI0T LOCKY, IOCTABNEHHYIO Ha pebpo.

Jlnst obecneueHHS HOPMANBHOM TEIIO3AIIUTEL OMA YTEIUIIIONTHI Ma-
TepHal JOMXeH He TOIhKO MONHOCTRI0 YKPLIBATL YePIAYHOE MepeKpPLITHE,
HO U Y4CTHYHO 3aXOMMTh Ha HAPVKHYIO CTeHY, IePeKPEIBAs HAXOMAIIHICT B
Hell cIIOH TeINMoOH30IIITHA.

VYremleHne 9epIadHbIX IePEeKPRITHH ¢ Hecyllledl KOHCTPYKIHell B BHOE
MHOTOIIYCTOTHOH MIH CIIJIOITHOHN XKene300eTOHHOH MaHenn (IIUTE) IPO-
HM3BOMUTCS 4HATOTMYHO MEPEKPHITHAM 0alouHOro THHa. Kere300eTOHHBIE
IIHTE O0MAmAI0T OOCTATOYHO HH3KOH IIApOMPOHHIIAEMOCTBIO, IIOITOMY
VCTPORCTEBO MAPOH3ONSIIOHHOTO CI0S C «TEINIOH» CTOPOHBI VTEIIUTENS
HeoOa3aTenbHO. TOMIIIMHA YTEIUISIONIETO CI0S 3aBHCHT OT THIIA HeCyIIeH
ILIATEL.

TToBRIIIEHHE TEIUIO3AIIMTEl KPHIITH, BEPXHETO IMOKPHITHS, YepTaTHOIO
IIePEKPBITHS, a4 TaKXKe VCTPOHCTBO TEILIOTO Yepiaka MOTYT COKPATUTD Te-
ILICIOTEPH [IPHMePHO Ha 15%.
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Pasaen lll.
PeMOHT BHYTPUAOMOBDBIX MH}EHEPHbIX CUCTeMm
otonneHua u {Mnu) BogocHabxeHua

Komdopr npoxipaHusd B TI060M MHOTOKBAPTHPHOM TOME B SHAUHTET -
HOH cTelleHH 0DecleunBal0T HHXeHEepHEIE CHCTeMEI. (JMHAKO CO BpeMeHeM
OHH HeH30eXKHO H3HAIIHBAIOTCS. DTO MOXeT IPHBOIKTEL K VXYILIEHHAD 00-
IIHX YCIOBHH IpoXKBaHUA. 1103TOMY BaKHO CBOEBpPeMEHHO IIPOBOIMTD Ka-
YeCTBeHHBIH PeMOHT BHYTPHIOMOBEIX HHKEHEDHBIX CHCTEM.

PeMOHT BHYTPHIOMOBBIX HHEKEHEPHBIX CHCTEM OTOINIEHHS H (HIH) BO-
JMocHADREHNS BRIOUAET B cels CIeNyIoIIe MePOIIPHATHS:

PEMOHT (3aMeHY) TPYOOIMPOROIOE BHYTPHIOMOBOMN CHCTEMET OTOTINIE -
HHUI B COUETAHUH ¢ TeTUTOROH M30ndituelt (B HeOTATUTHBAEMEIX TIOMe-
HIeHUIX);

PEMOHT (3aMeHy) Tpydonporomos ' BC B coueTaHNN ¢ TeIIOROM H30-
nanmelt (B HeOTATITHBAEMBIX TTOMEIIEHHSX, TIO CTOSKAM);

VCTAHOBKY THPKYISITHOHHOTO TPYOONPOROMA M HACOCA B CHCTEME
I'BC;

YCTAHOBKY YaCTOTHO-PETYIUPYEMOTo IPUBOIA Ha CYIIECTBYIONIee Ha-
cocHoe obopynoBanue: oromwneHue 1 (mnn) I'BC u (mnn) XBC;
3aMEHY CYLLIECTBYIOIIETO HACOCHOrO 0DOPYIOBAHHA HA HOBOE 3HEP-
roadpdexTHBHOE 0DOPYIOBAHNE {CO BCTPOESIHIIEIM YaCTOTHO-PETYIH-
PYeMBIM TIPHBOIAOM M CHeTeMol yIIpaBIeHHd 3I1eKTPONRHUTATENEM):
otonneHue, ' BC unn XBC;

VCTAHOBKY YCTPOMCTR TS KOMITeHCallHH PEAKTHRHONR MOITHOCTH Ha-
COCHOTO ODOPYIOBAHNA).

Peannzanmug MepolpuaTHii IO peMOHTY (3aMeHe) TpyOOIpPORONOB BHY-
TPUAOMOBON cHcTeMbl oTomneHnsa ¥ I'BC 3aknogaeTcd B 3aMeHe CTaphIX
TpYD, 3al0PHO-PErYINPYIOIIEH apMATYPbl BHYTPUIOMOBOH CHCTEMBI OTOII-
JIeHHS U CHCTeMBI TOPIUero BOMocHAOKeHUS B COUETAHNHN ¢ YCTAHOBKOH adh-
(pekTHBHON TEIIOBOH M30MAITNA HAa HOBEIE TPYOH B HCOTAIIIMBACMEIX I10-
MelleHHIx MK]JI (mompanax, yepoakax), a TAKKe 110 CTOSKAM,
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Pazden II1. Pemonm eHYmMpUOOMOGHX HHICCHEPHBIX CHCHEM OMORACHUA U (HAl) 8000cHA0NCeRUA

OcHorHOMH 3¢ deKT 0T pearn3allui 3THX MEPOIPHUITHIH 3aKI0UaeTCs B
VMEHBIIIEHHH TEIIOBEIX IOTEPh TPYOOIIPOBOIAMH B MONBANAX W (HMIH) Ha
Yepmakax, IO CTOSKAM, 4 TaKKe B YBEIMUYEHHH CPOKA CIAYKOBI H IIOBEIIIIE-
HUH HAJEXHOCTH PaboThl BHYTPHIOMOBLIX CHCTEM OTOIUIEHHS H TOPSUETO
pomocHaOXKeHT MEK]T.

XonomHEe cTeHb B JOMAX M TPECHYTHIE CTEKJIA B OKHAX 3aYacTVIO CTa-
HOBSITCI MPHYHHON HH3KOH TeMIIEpATYPHL B MoAbesnaXx. Bo n3bexaHue mo-
Tephb TeIIa TPYOOIPOBON, «YKYTHEBaT» B moaeanax MK]JI, Ha gepmakax u
JNIeCTHHYHEIX KIeTKaX — YTOOHRI TEIIO He TepdiIoch M DATapen OCTABAIHCH
TOPSIHMH.

HHorma mpHXOTUTCS CTATKHBATRCSI ¢ TeM, UTO TPYORl B IOOBE3Ne H3-
HAvaJbHO He OBUIH H30JIHPOBAHEI WIH IIOKPEITHE YeTapeno. M3-3a cTaphix
oIIHOO0K, KOTOphle OBUIH JONYIIEHE BO BpeMd MOHTAXa TeIllIoceTeH, ImoTe-
DU TeIlIa MOTYT JOCTUTATE 50%. DTO YReIHUHBAET 3aTPAThl HoTpebuTeNe 1
COKpaIllaeT CPOK CIVEKDE TPYOOIIPOBOIA, IpeBpalliad TeINIOH 301 HK OTO-
MIHTENBHEIX ceTell B aKTYalIbHOE pellleHHE,

Buapl H30ISIHT 110 METOLY HaHeCeHN;

e OKpacouHad;

e DYIOHHAA,

e «CKOPIVIIa»,

e KILTKAS.

5 Tennou3oasngoNHY0 KPACKY IIPHMEHSIOT, KOIIA TPyDaM He Tpedy-
eTcs ocoboe yremwieHne. ONUH IIACT KPACKH PABHOIIEHEH CIOK CHH-
TEeTHUECKOTO YTeIUnTeasd. OHa sKonormueckd OesppenHa, CTOHMKA K
TeMIIEPATYPHEIM KOIeBaHHIM H CRIPOCTH. KpacKy IpocTo HAHOCAT Ha
[IOBEPXHOCTH TPYORI M OCTABISIIOT A0 BhICEIXxaHHS. Ha MecTe HaHeceHHS
OcTaeTes INIOTHEIN IIACT, IPeNOXpPaHIIOIIAN TPYDyY OT TeIIoIOTe Db,

&> Cheyiolnii BHID — PYIOHHAS TeILIOH30AsBA. PaHbine Tpydy OKy-
THIBAJIM MHHEPAIBLHOH BATOH, OOBABLIBANH IIDOBONIOKOH M HAaIeBANH
CBepPXy OLWHKOBAHHBIA KOXYX. Takad KOHCTDPYKIUHS He DOHTCH XOJI0HMA
1 noppexaeHui. Ho mid TOHKHUX Tpyd MaTepHal He IIOIXONHT, A MHHE-
PalbHAS BATA IUIOXO IIEPEHOCHT BIAXHOCTE Bozmyxa. IlosToMy m3ois-
LI JOIMOMHHATEIBHO MOT'YT 3AKJIIONHTD B CTEKIIOINIACTHKOBYIO FUIM [IMH-
KOBYIO KONOY. K OpyruM pyJIOHHEIM MATEPHANIAM OTHOCST ITOMHATHIEH,
(hOIBrHPOBAHHLIN ITeHODOI.

2 «Cropaynar IpencTapider cODOH LMIHHAP, Helbli HIH COCTOAIIII
M3 OBYX JacTelt. Ecin BRHINOIHIETCI MOHTAX OTOILIEHHS, €TO HATITHERA-
10T Ha TPYOY, 4 €C/IH YTEILIIETCI HMERIIANICS KOHCTPYKIINAL, IPHMEHIIOT
Pa3pe3aHHEIN Ha IBe YaCcTH. MaTepHael IS CKOPITYIIEL
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Pazden TI1. Pemonm eHympUIOMOGHIX UHICOHEPHBIX CHEINEM 0MORACHUS U (UAl) 8000CHABNCEHUS

e TIEHOIUIACTHK,;
e TIEHONOMHATHIEH,;
e KaVuykK;
e TIOPOJIOH.

@ N8 TeWIoH30A4IMHA TPYO B N0IbLe3de CHelHAJTHCTH PeKOMEeHAYIOT BLI-
OHpPATh MaTepHall, YIMTEIBas YPOBeHb BIAKHOCTH MOMellleHnd. Ha
IIOKOIBHEIX H IOABAJILHEIX ATAXKAX OTAAIOT IPeAMOYTeHHe IIeHOCTeK-
Ty WK IeHOH30IY (3TH YTeINITENH XapaKTepH3VIoTesd HeBREICOKIMH
K03 hUIHeHTAMHE BIATOIONIOIEHHS ).

& Kunagag w3oaanag paboTaeT ClIeqyIONTHM 00pasoM. Temokpacka
BO3MeHCTBYET IO IPHHITHIY TEPMOCA H DRIBAET OBYX Pa3HOBHIHOCTER:
1) KepaMH4ecKad;

2) TeHHaf.

Hanocures Takoi MaTepHal MeTOIOM HanbuleHHs. IIoKpEIB TpyOY TOH-
KHM (B IIOJNCAHTHMETPA) CIOeM KepaMHKH, MOXHO ObITh YBepPeHHBIM: Te-
IUIOIIOTEPH COKPATITCS B ABA Pa3a, H, IOMHMO 3TOI0, HOBEPXHOCTE JOBPOT-
HO IpegoxpaHaeTes OT KOppo3nH. I1eHHYIO TEIUIOKPACKY HAHOCAT I TPyD
BonpIIoro AuaMeTpa, OHA SKOIOTHYHA, CTOAKA K BO3rOPAHHSAM, KOPPO3UH,
KOHIeHCATY.

VYeTaHOBKY IMHPKYISIHOHHOTO TPYOOIPOROOA B Hacoca B cucTeMe ITBC
OPTAHU3OBHIBAIOT OIS TOTO, YTOOH IMpPH OTCYTCTEBHH BOmMopasdopa BOTA B
TpyOOIpoBOmax He OCTHIRANA. Mg 3TOTO MapallelbHO TPYOOIPOBOMAM,
MOTAIO UM K BOT0pa300pHEIM TOUKAM TOPSIVIO BOTY, IPOKIAALIBAIOT ITHP-
KVISIIHOHHEIA TPYOOIPOROT, 4 B TEIUIOBOM IIVHKTE VCTAHARBMHEAIT HUPKY-
JAIHOHHBIA Hacoc, 00ecleuHBAIOIIHH TOCTOSHHOE JBUXeHHe BOIBI B CH-
creme I'BC HezaBHCHMO OT TOr0, IOJIb3yeTcs IoTpeduTelb Topsadeil BOIOH B
JAHHBEIH MOMeHT HJIH HeT.

Taxcke MMeeT CBOM IIPeMMYIIECTBA YCTAHOBKA YACTOTHO-PETrYIHPYEMO-
I'o IPHBONA Ha CYIIECTBYIOIEe HACOCHOe 0DOpyIoBaHne; oTomwieHue, I'BC,
XBC. OnHHM M3 HCTOYHHKOB YMEHBIIEHI S SKOHOMHYECKHX 3aTPaT U YCTAa-
HOBKHU OINTHMANBHEIX PEXKUMOR PAOOTE CHCTEMEI BOTOCHAOXKEHNSI B MHOTO-
3TAXHEIX JoMax ;g YO B KKX aBngeTca BHeMpeHN e aBTOMATH3HPOBAHHEIX
CHCTEeM TTOMKAYKH BOMHI ¢ HUCIIONAB30BAHNEM TaCTOTHRIX IpeodpaszoraTeneii.
IIpakTHKa HCIIONB30BAHNS YACTOTHHIX IpeobpaszopaTenei TOKA3KIBACT, UTO
CPOK OKVIIAeMOCTH UX BHEIPEeHHI COCTARMIET MeHee OTHOTO roma. Peanmza-
I1g JAHHOIO [IPOEKTa IO3BOMSeT JOCTHYL IBYX OCHOBHEIX Lefleii:

1) CHM3UTH Pacxom 3IeKTPOSHEPTHH, BOIL H TEIIA H

2) 3HAYUTEILHO CHHM3HTH BEPOITHOCTh ABAPHI B CHCTEMAX XOMOTHOR H

ropsiyeli BoIE ¥ HoTpebuTeneil, a TAKKe HA CETIX.
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Haudonsnmii ¢ ekt 0T BHeApeHU I TaHHOTO MEPOIPHATHS IPOCIeXKH-
BAETCH [IPH YCTAHOBKE YACTOTHO-PEIYIMPYEMBbIX IIPHBOIOB HA HACOCHI I'OPI-
Yero M XOJIOTHOTO BOMOocHAGKe HHUS TETINORBIX TYHKTOR, MTOCKONBKY PEXKHMBI
1X padoTH OTAWYAI0TeS HAaNBOIBIIEH HepelyasapHOCTHIO.

YCTaHOBKA YACTOTHO-PErYIIMPYeMbIX IIPUBONOB [103BOJsAET ODecleuuTh
MU HWMAITEHO HeoBXOTUMEIe HATIOPH B CHCTeMe M, KpoMe TOTO, TIABHEIH
MYCK HACOCOR, UTO, B CBOK oUepelb, TPHEOTHT K MPOMIeHHIO pecypea Te-
ILJIOBBIX IIYHKTOB M TRIUIOBLIX CeTel.

YCeTaHOBKA YACTOTHO-PErYIUPYEMOIo MPUBONA B TEIIOBBIX IIYHKTAX BbI-
TOMHA W TOTpeOHTeIIM, TTOCKOIBKY TIO3RONIET ¢3KOHOMMTE CPEICTRA Ha
OILIATY XONOMHON W ropsiuei BOMNbI, 4 TAKXKe KAHAIM3UPOBAHHE CTOKOB, Co-
OTBETCTBEHHO CHMXKaeTcs 00beM OIOICKeTHBIX CyOCHANMN HA KOMIIGHCAITHIO
KOMMYHATLHBIX TITaTexXeH HaceTeHHIO.

At nonyvyeHns MakeUManbsHOro 5dhdekTa 0T MEPONPULTHS TPOBOIUT-
cil IIpenBapuTelbHOe 00CIeNOBaHUE HACOCHOTO O0OPYNOBAHMS, U3YIal0TCH
THApARNHYecKne PeXUMEI padoThl. TTo pesynbraTaM obCIeMORAHNUS BHITOM-
HHeTCs IIPOEKT HA YCTAHOBKY YACTOTHO-PEIYIMPYEMOIO IMIPHBOILA W IIpel-
JAraloTesd MEPONIPUATHS 10 3aMeHe HACOCOB M 3aIlOPHON apMAarypel, UTO B
COBOKYITHOCTH MOBBITTAET 3¢ eKTHRHOCTE PeKOHCTPYKITHH.

IIponece peryaupoBaHus OCIOXHSAETCH HECOOTBETCTBUEM XapakTepH-
CTHK HeHTPOOEKHBIX HACOCOB W TPYOOIPOBONOE. YTOOR IIONATL YREIUUYEH-
HBIR pacxom BOAH MO TPYOOMPOROMY, HATIOp HA HACOCHOW CTAHITHMH HAMO
YBEJIMUUBATD, 4 XAPAKTEPUCTHKHN 1eHTPODEKHBIX HACOCOB TAKOBBL, YTO IIPH
YREJIMUECHMM [TOMAYM BOALI HAIIOP, PA3BUBAEMBIH HACOCOM, Mazaer. B TO xe
BpeMs TIPH YMEHBIIIeHHH TTOMAYH BOIKI HATIOp HACOCA CNEMOBANO OB TOXE
VMeHBITTHTE, 4 OH YReTHunBaeTcs. [ToATOMY B TIepHOMs YMeHBITIeHHOTO BO-
nonorpedieHus cueTeMbl BONOCHADXeH!s paloTatoT ¢ H30BITOYHBIM HAIIO-
POM, KOTOPEIH TacHTed B POCCEMUPYIONTNX YeTPOHCTRAX MW B BOMOPA3-
OopHoI apMatype v noTpedutend. IIpu 3ToM sHeprus, noTpedasemMasa Ha-
COCAMU, HEPAITMOHAILHO PACXOMYET s Ha CO3MAHME M30BITOUHBIX HAIIOPOB,
O, BOZAEHCTRHEM KOTOPHIX YBETHUMBAIOTCS YTEUKH W HETIPOMABOMHTEN h-
HEIE PACXOMET BOMHI, BORHHMKAIT TTORHITIIEHHEIE MeXaHWdecK e HAMPIXKeHII
B CTeHKAX TpyD.

HecoorreTeTRre B peXuMax paboThl HACOCOR M TPYOONPOBOTOR MOXKET
OBITH YCTpaHeHO H3MeHeHWeM YaCTOTH BpallleHHsI HACOCOR, KOTOPAS MOMXK-
Ha PeryliMpoBATHCH B COOTBETCTBUM ¢ U3MEHEHMAMHI BONONOTPedIeHI .

IIpy yMeHbIIIeHHH YaCTOTHl BPALLIEHH S HACOCA YMEHBIIARTCS ero 1Monaua
BOMBI M Pa3BUBaeMblit M HaTOp. IIpH yBeTMUeHMM YaCTOTH BPAallleHAd Ha-
[IOP YBJIMMHUBAETCH ONHOBPEMEHHO ¢ YBEJIMUeHHEM 101391 BONEL.
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PerynuporaHneM YacTOTH BpallleHHd Hacoca ero pabouie MapaMeTphrl
TIPHUBONATCS B COOTRETCTRUE ¢ PEXMMOM padoThl o0CTy KN BaeMOH CHCTeMEL.
Y100Bl M3MEHHUTH YACTOTY BpallleHWS HACOCA, HeODXOMUM pPeryaupyeMbli
snekTponpreon (POII). 3HaueHHMe YACTOTHI BPAIIeHHS HACOCA, ¢ KOTOPOH
OH MomxeH padoTaTh B TOT UIH MHOH MOMEHT BpeMeHH, oTpefendeTcsd cH-
CTeMOH ABTOMATHYECKOI'O YIIPABIEHHUS HACOCHON YCTAHOBKH.

Jng Kaxmoit HacocHOM YCTAHORKH YMENBHEIM PAcXom SHEPTHH, B COOT-
BETCTBUM ¢ MECTHHIMH VCIOBMAMH, CYITTECTREHHO OTIHYAETCA OT CPETHEro
3HAUEHHS U B QONBIIYIO, H B MEHBIITYIO CTOPOHY, YTO BBI3BAHO INIABHBIM 00-
pPAa3oM TeM, 9TO BEICOTA MOTheMa KMIKOCTH PA3HEIX HACOCHBIX YCTAHOBOK
paznmiuHa. YeM Gonbllle BHICOTA TOTHEMA KHIKOCTH, TeM OOMbITe YIemhHEIH
pacxon sHeprur. I1o3TOMY CONOCTABIEHHME YIAENbHBIX PACXONOB SHEPIUH
JII9 CHCTEM, PACTIONOXEHHBIX B MECTHOCTSX, OTIHUAIONTHXCS penbedom,
HeMpaRoMepHO.

Pabora cucTeMbl BONOIONAYM TeéM SKOHOMHYHEE, YeM HUXKe HAIIOP B CH-
creMe. TTorToMy ymenbHasg HOpMA PACXOMOBAHHS AHEPTHH JONXKHA CTHMY-
JTUPOBATH MPHHATHE Mep TT0 CHUXKEHWIO HATIOpA B CHCTeMe TOMAYH BOMEL.
K uncny TakMx Mep OTHOCATCSH: PeryIMpOBAHWE YACTOTH BPALLIEHHS HACO-
COB (B COOTRETCTBHH ¢ M3MEHEHHNEM PeXUMa BOMOTIOTPeOIeHUS HIH TTPUTO-
Ka CTOUHHKIX BOM, M T.0I.), OUHMCTKA BHYTPEHHHX TIOBepXHOCTER TPYD, MOKPEI-
THE BHYTPEHHUX [IOBEPXHOCTEH TPYD HeoOPACTAIOIIMMEY COCTABAMU U IID.

Jng yMeHBITTeHUS TIOTpedIeHNS AIeKTPOIHEPTHH HACOCHEIM ofopyIo-
BaHWEM HCTIOIBAYIOT YCTAHORKH YCTPOHCTR A KOMTIeHCAITHH peakTHEHOH
MOIIHOCTH.

B cocTar 3THX yeTpoieTR BXOTIT:

e DETVIAITOPH T KOMTIEHCAITHI PEAKTHBHOM MOIITHOCTH;

e HH3KOBOIBTHBIE KOHAEHCATOPHbIE YCTAHOBKH;

e KOHIeHCATOPHEIE YCTAHORKH ¢ QUIBTPAMH TAPMOHHKH.

BddeKT oT peanM3aIuy 3THUX MepOIpUITHH — coKpallleHHe MoTpel-
JIeHUH BJIeKTPUILCKON 3Hepriuid Ha oDIIeIOMOBLIE HYXKIBl 338 CUET YMeHb-
IIeHUA 3HePronoTpedIeHnd HACOCHEIM obopynoraneM MKJI. YcTaHOBKA
KOMTIEHCAIIMH PeaKTHEHON MOIITHOCTH TIO3RONAET COKPATHTH PACKON AMeKT-
POIHEPIHH IPUMepHO Ha 10—20%.
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Pasaen V.
YCTaHOBKa Y3108 ynpasaeHUA U peryaMpoBaHuA
notpebneHua pecypcos

CoTnacHO TeIIOROMY GalaHCy 3TAHNHE OCHOBHOH pacXom SHEPTHH HIeT
Ha OTOIIeHHe M BeHTHIANNI0. [IpofaeMa cOCTONT B TOM, UTO €CITH MBI XO-
THM CHH3WUTH PACXON SHEPTHN HA CHCTEMEl OTOMIEHWS W BeHTHILIIHH, TO
JeTaTh 5TO 34 ¢UeT MOBHIIEHHST TEMIIO3AIITHTH OTPaKIAI0NTIX KOHCTPYKITHI
3MaHus Ve ManoahdeKTHEHO, TOCKOTEKY HOPMUpPYeMEIE 3HAUEHHS KO3d-
HIMeHTa COMPOTURIEHNS TEILIONEPENaue MOUTH MOCTHINH CBOETO ONTH-
MANBLHOTO MaKCHMyMa. PesepBrl 5KOHOMUHN JHEPTOPECYPCOB 34 CUeT MOBHI-
IeHNS TeTIOBOMH 3AITHTE 3AaHWH TPAKTHUECKH HCUePTIAHEL

) TagnM 00pa3soM, BHIIONHEHHEe TPEGOBAHME IO TOBHINIEHHIO
HeproadQeKTHBHOCTH 3MAHMH CTAHOBHUTCA BO3MOXHBIM TOTBKO
Braromapd Mepexofy Ha HCTIOMb30BaHHE HHHOBAITHOHHEIX SHEPTOC-
DepeTaroiny HHReHePHEIX TEXHONOTHH B 08 OpYTOBAHM.

Ha ceromHsammmmnit meHs B PoccHM TPHHATA TTEHTPATH30BAHHAS CHCTEMA
TeINMoCcHAOKeHN, IPH KOTOPOH TellIo BeIpadaTeieaeTea Ha TOII unn B Ko-
TeNBHHIX, 4 MpeodpazoRaHNue eTo K HYXKHBIM MapaMeTpaM Jid ceTelt oTor-
JeHHS W TOPSUEero BOMOcHAOXKeHWS TIPOHM3BOAUTCS MO MECTY B TeTUMOBRIX
MYHKTaX. MaKkeuManbHasg TeMIepaTypa B TEIMORBIX CETIX MOXKET TOCTHTATh
130150 °C, MuHEMAaIbHAad He MoXeT ORITH HInKe 70—80 °C. CHCTeMEI OTOII-
JIeHHS B TOMAaX JOMYCKAIT MAKCHMANEHYIO TeMITEPATYPY TETIIOHOCHTENT He
BrIITIe 95 (105) °C, a MUHUMATEHAS TEMIIEPATYPA RO3MYXA B OTATITHBAEMBIX
TIOMEIIeHHAX He ToMXKHAa ObIThE HEuXe 1820 "C. Jng cHHXKeHHS TeMIepa-
TYPBl TRIUIOHOCUTEN BONbIIMHCTBO 30AHUN IONKIIOYAETCH K TeIUIOBBIM
CeTsM Uepe3 CMeCHTeIbHbIE YCTPOHCTBA — SIEBATOPHBIE Y3ibl. K mocto-
HMHCTBAM 3JI€BATOPOB OTHOCHTCH HM3KAas CTOMMOCTB, OTCYTCTBHE 3aTPAT Ha
AKCTUTYATAITHIO M TOTPeOHOCTH B 3leKTpoaHepTin. HemoeTaTKaMu AleRaTo-
pa ABIATCS YYBCTBUTEIEHOCTE K OTVIOKEHU M, KOTOPEIC CEPhe3HO BIHAIOT
HA BO3MOXHOCTH CMEIeHHS, 1 HEBO3MOXKHOCTD OIIePATHBHO M3MEHUTD KO-
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5 UIHEHT CMEITTeH s, 9T0 IPUBOINT K OCeHHe-BECeHHHM <«IIePeTOTIaM»
TIPH 34BHINIEHHON TEMITEpPATYpe B TEMIOBOM CETH.

|Z[ Tak, HampuMep, MO HAHHLIM 3acClIyXeHHOIo sHepreTuka Poccun
B.K. UapuHa, B I. MOCKEe IepHON «IIEPETONa» cocTaBmsteT 40% oTo-
MHUTENTEHOTO Ce30HA, M HA «TlepeToll» yxomuT 10—-15% romororo pac-
Xoma Teivia Ha oromieHue. I1o cTaTHCTHYEeCKMM JAHHBIM, 3UMBI B
Poccuu cTanoBATCH Teriee, IMUTEILHOCTD MEPHOIOB ¢ HOMOKUTEN b-
HBIMHI TeMTIePaTYpPaMHi HAPYKHOTO BO3MYXA YRBETHUNBAETCS, BCe Uallle
[IPOUCXOIAT Pe3KUe ePeXOnbl OT OTPHIATENBHBIX TEMIIEPATYD K I10-
JTOXKUTENBHBIM, & 3HAYKT, U YBOIMMUBAIOTCH IIOTEPH TellIa ¢ «Iepe-
TOTIAMH>».

st oBhIIIeHIS HHepreTuueckol 3dGeKTHBHOCTH 3MaHUA HCIONb3Y-
I0TCH PA3IHYHBIE METOMNbI, ONHAKO, KAK MIPABUJIO, TONBKO IBA W3 HUX HAKOT
CYITIECTBEHHEIH AKOHOMHUUecKHH adhdhekT:
1) ToBHIIIcHHE TeIoRoH 3 peKTUBHOCTH 3TAHHUS Uepe3 MOBHIIIeHHE
€r0 TePMHUYECKOTO COMPOTHBIEHNS
2) aBrTOMATHYECKOE MOTOMHOE W BpeMeHHOe peryaupoBaHie odreMa mo-
JTAU¥ M TTapaMeTpoOR TeTTOHOCHTENS.

@ VYurure: HauGonbmmi sKkoHOMHYeCKHH 3 deKT 0T BHEIpeHHI I0-
TOIAHOTO PETYIUPOBAHHSI MOXET ORITH IIONYYEH B VCIOBHAX, KOIMA ¥
noTpeduTeaett OOIBIIVIO YACTh OTOMHTENBHOTO Ce30HA HADTIOMAI0T s
«IIEPETOILI», B IMKBUIANH «IIePETOIOB» IIYTeM BHEIPEHIS CHCTEM
ARTOMATHUECKOTO IIOTONHOIO PEerylHpOBAHHSA 3aJI0KeH 3HAUHTEIb-
HEIH ITOTEHITHAN 3HeprocbepexeHN.

Yro Tagoe «Ileperons?

«Ileperon» 3manWii BOZHUKAET B TOM CJIVIAE, €CIH IIPH Pe3KOM IIOBEIIIIE -
HUH TeMIIEPATYPEI OKPYXKAIOIIEH cpensl (T.e. MOTeIUIeHHH Ha VIUIIE) TeMIIE -
parypa TeIJIOHOCHTEIS B IMOHAIOIIEM TPYOOIPOBONe He CHH3HTCA ¢ TAKOH
Ee CKOPOCTBIO A0 3HAYEHHs], YCTAHORIEHHOI'O TeMIIePAaTYPHEM IPpachHKOM
COOTBETCTRYIONIETO HOBOMY 3HAUEHHIO TeMIIEPATYPHI OKPYXAIOIIEH Cpemsl.
B sTOM cryuae 3maHME TONVYAET HATHIITHEE KOMTHYECTEO TEIIOROH SHEPTHH
1 MeperpeBaeTes.

«Ilepetomn» sBIsgeTcs MPSAMBEIM HapyIlleHHeM TellTocHAOXKAoIeH opra-
HHU3aleH:

e 1. 2.3.4 Tunopoil HHCTPYKUHUH 110 TeXHUYECKOH SKCIIYATALMH CHC-
TeM TPAHCIOPTA W PAaCIpeleleHHs TeIUIOBOH 3HEPrHH (TeINIOBBIX
cered). P 153-34.0-20.507-98, yreepxunenHoil PAO «<EBC Poccun»
6 M0 1998 I., KOTOPHIH 0043EIBACT OPraHM3aIIHI0, AKCILIVATHPYIO-
IIIYIO TEIJIOBLIE CETH, MMOMMePEKUBATE TeMIIEPATYDY CEeTEBOH BOIEI B
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TIOMAIOIIEM TPYOOIPOBONEe HA TPAHHIE AKCILTYATAITMOHHOHM OTBET-
CTBeHHOCTH B COOTBETCTBHH ¢ IPHIOKEHHBIM K JOTOBOPY TeMIIEpa-
TYPHBIM IpahHKOM;
e 1. 1cT 541 'K PQ@, cOmAacHO KOTOPOMY SHeProcHAOKAIOIIAS OpraHmi-
3a1ug 0043aHa IOAABATE a00OHEeHTY AHEPIHIO Yepes IPHCOeIHHe HHYIO
CeTh B KOJNMYECTBE, MPETYCMOTPEHHOM IOrOBOPOM 3HEpProcHaOXKe-
HUS, U ¢ COBMOAeHHEM PeXMMA ITOTAYH, COIMIACOBAHHOIO CTOPOHAMH.
«IlepeTon» IPHUBOLMT K IOBBIIIEHHIO TeMIIEPATYPE BHYTPEHHETO BO3-
IIyXa BhIlIe TpeOyeMoli, co3maeT HeKOMGOPTHEIE YCIOBHS CYIIECTBOBAHHS
nofeit B oborpeRraeMBIX 3MAHKAX, YTO BlleYeT 3HAYHTENRHOE YXYIIIeHAE CO-
CTOSHHS 3I0POBBS MI0Mei, ocobeHHo meteii. Hamnume «mIepeTomar» — 3TO
elle u GOIbITHe BecloIes3Hble OTEPH TEIIOBOH HHEPIWH, CeTeBOH BONEHI,
3aBBLIIIIeHHEIE PACXOALI HeKTPOIHEPIHH HA CeTERRIX HACOCAX.

KaK BLISBHTE <nepeTons>?

JI1st mpoBepKH, B KAKOM COCTOSIHHH («II€peTOma» HIH «HeTOTOMIAa» ) B Te-
YeHHE OTOMUTEILHOTO MepHONa HAXOMUTCd 3MaHHe, HeODXOIHMO CPABHHUTE
JIAHHEIE, MONYUEHHEIE C V3/Ia VIETA PACCMATPHBAEMOTO 3MAHHI, ¢ TeMIIepa-
TYPHBIM rpadMKOM, KOTOPLIH 3aMaeT IapaMeTPhl TeINIOHOCHTEN S, IIOTARAE -
MOTrO Ha 3maHne. JaHHEIe ¢ 0DIIeIOMOREIX IPHOOPOR YUeTa H TeMIIepaTyp-
HEIH Tpaduk MoXHO B34Th B YO, TCXK mnn KCK. TouHEIe pe3VIbTATE HaeT
pacCcMOTpeHHE BCETO IIEPHUOTA OTOILIEHHS.

B cnyuae HeBO3IMOKHOCTH IONYIEHHS TAKOH HHMOOPMAHH HYXKHO pac-
CMOTpeTh JAHHEIE ¢ Y3JIa Y9eTa He MeHee YeM 33 MeCsI] B IePHOL «HOA0PE —
deppane». BT0 HaHbONee XONONHEIE 3MMHHE Mecdlbl. B 3TOT mepHox Io-
CTABIIHMKHN TeIJIOBOHM 3HEPTHH, KAK IIPABHIO, IOJAIOT TEIJIOHOCHTEIL Ha
ODOBEKTH ¢ TEMIIEPATYPOH Hambomee OAM3KON K IapaMeTpaM TeMIIepaTyp-
HOTO IrpahrKa, ¥ BepPOATHOCTD «IIePeTOIA» 3MaHHA JOCTATOYHO HH3K A, THO0
[IPH HATMYHH «II€PeTOla» er0 BeINdMHA HeRelnKa. B oceHHnit 1 BeceHHMEH
IMepHOIbl OTOINIEHHS BeNHUHHA «IIePeTOola» BCerTa 3HAUMTEIBHO BBIIIIE,
ITosToMY, YCTAHOBHE HAIWUME <IIEPETOIA» 3MAHHI B MEPHON «HOIOpPh —
dpeppanb», MEI MOXeM OBITH YBEPEHEI, UTO B OCEHHUH 1 BeCeHHHH IepHOIEI
BeIHUHMHA «IIepeTolla» DYIEeT ellle BEIIIE,

1. YeraHoBKa y3710B YIpaBJIeHUS H peryJIMpoBaHus noTpedIeHns
TelI0BOH 3HePIHH B cHcTeMe oTonIeHua u 'BC

1.1. ABTOMATH3HPOBAHHEIH y3€1 YIPABICHHSA CHCTeMOH OTOIIIEHHS

ABTOMATH3HPOBAHHBIA y3€l YNPaBIeHAsd — ATO KOMIIAKTHEIM HHIH-
BHIYAIBHBIH TeIZIOBOH IIVHKT, KOTOPBIH IpenlHasHAYeH IUIg YIIPAB-
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TeHHS TApaMeTPAMH TEIIOHOCHTENS B CHCTEME OTOIIEHNS B 34BH-
CHMOCTH OT TEMIEPATYPE HAPYKHOTO BO3MYXA W VCIOBHIH SKCIINTYa-
TAIIMH 3TAHAA.

B ROmMIHEIX cHCTeMax ICHTPAITHU30BAHHOTO TeInocHAOXKe HHA IIpuH-
THUIIHUANTBHO BOSMOXKHO HUCITOIB30BATE TPH METONA TECHTPAIBHOTO PETYIH -
POBaHHA,

&> Tepeoiii — KauecTBEHHEIH. BTOT METOMN 3AKITIOUASTCS B PETYIAPOBA-
HHW OTIYCKA TEMNIOTH 34 CUET HAMEHEHMST TEMIIEPATYPHI TeILIOHOCHTENS
HA BXOIE B CHCTEMY OTOILIEHHS IIPH COXpaHEeHHH IIOCTOSHHEIM KOMHUe-
CTBA (PACX0Ia) TEINIOHOCHTENS, IIONABAEMOr0 B PETVIHPYEMYIO CHCTEMY.

&> Bropoii — xomuuecTBeHHEIH. OH 3aKMIOUAETCS B PETYINPOBAHNN
OTIIYCKA TEIUIOTHI IIYTEM H3MeHeHHS pacXola TeIUIOHOCHTENS IIPH II0-
CTOSIHHOI TeMIlepaType ero Ha BXOIe B PeTYIHPYEMYIO CHCTEMY.

5>  Tpernii — KauecTBeHHO-KOTMUECTBEHHEIH, 3aKNIOUASTCS B PETYIN -
POBAHHH OTIYCKA TEIUIOTHI MOCPEICTBOM OXHOBPeMeHHOTO H3MeHeHHT
pacxona H TeMIIepATyPhI TeIUTOHOCH TR,

B coBpeMeHHEIX CHCTEMAX TEIDIOCHAOKEHHS IPHMEHIETCS B OCHOBHOM
KAYeCTBeHHO-KOMHNYeCTBEHHOe PeryIHPORAHHE M PEryIHPOBAHHE IIPOIY-
CKaMH (JIMCKPEeTHOE).

KauecTReHHEIN MeTON, peTYIHPOBAHNS, OTYIHBINHE Hanbomee ITHPO-
KOe IpHMeHeHHe B OTeUeCTBEHHOM TeIIOCHADKEHWH, 3aKII0UAETCI B Pe-
IYINPOBAHHH TeINIOBOH HATPY3KH CHCTEMEI TeIUIOCHAOKeHHS ITYTeM H3Me-
HeHHSI TEMIIEPATYPEL (7} CeTeBOH BOMBI IPH MOCTOSHHOM PACXONE CETEBOH
BOIHI B IIOMAOIIEH MATHCTPATH.

B cucTeMax IeHTPAIH30BAHHOTO TeINIOCHAOEEHHS HCTOYHHK Tellla H
TeIUIONPHEMHHKH PasMelleHEl Ha 3HAYHTeILHOM PACCTOSHHHN APYT OT APY-
ra. ¥YBeIHUeHHE 10 KAKOH-THO0 NPHYKMHE PAcX0Ia ceTeBOH BOME ¥ a60HeH-
TOB, PACHONOXEHHEIX ONHXe K HCTOYHHKY, IPHUBOOHT K 3HAYHTENLHOMY
CHHKEHHIO PAcIONaraeMEBIX HAIIOPOB M HAPYIIEHWIO HHPKYISIHH TEILIO-
HOCHTeNS ¥ aD0HEeHTOB, MOAKII0UeHHBIX K KOHITEBEIM YIACTKAM TEILIOCETH.
ITpu KauecTBe HHOM PeryIHPOBAHUHN TEIUIOBOR HATPY3KH CO3Mal0TCa Hanbo-
Nee OIaronpHATHEIE THAPARTHYECKHE YCIORHS I Beex a0OHeHTCKHX YCTa-
HOBOK, UTO AOCTHUTAETCS IOCTOSHCTBOM PAcXONd CETEROH BOAHI B CHCTEME
TeIUmocHAOKeHHST. BTa 0CODeHHOCTD IBISETCS OCHOBHEIM IIPEHMYIIIECTBOM
KAYeCTBeHHOTO PeryIHpPOBAHHS, OIAromaps KOTOPOMY OHO IOTYYIIO IITH-
POKOe IIpUMeHeHHe B OTedeCTBEHHOM TeINIOCHAOKeHHH.

ABTOMATHAMPOBAHHEINR y3el VIIpPARTIeHHS II0 KAYeCTBeHHOMY MeTO-
IV PEeTYNHPOBAHNA MpeIHA3HAYCH VI ARTOMATHYCCKOIO PETYIMPOBAHHI
[IapaMeTPOB TeIUIOHOCHTENS (TeMIIepaTypa, HaBleHHe), IOCTYIAIIIETO B
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CHCTEMY OTOTUIeHHs. PerymuporaHue mapaMeTpoR MPOM3BOMUTCS B COOT-
BETCTBMM ¢ TEMIIEPATYPOMH HAPYXHOIO BO3MyXa. IIpy MOHMXKeHWUH TeMIlepa-
TYPH BO3MYXA TeMTIepaTypa TeIIOHOCUTENI YReMHIHBAeTSd, 4 TTPH YReTHde-
HUM TeMIIEPATYPE BO3MYXA TeMIIepaTypa TeMIOHOCHTENd, TTOCTYIAIOIIETO B
CHCTEMY OTOILIEHUS, YMeHbIIAeTcs. TAkoke ¢ IPHMeHEHHeM aBTOMATH3UPO-
BAHHOTO Y3M1a VIIparTeHud obecTIeYnBacTed PACUSTHRIM Tlepenan JARTeHHI
MeXKITY TTOMAOITHM M OOpATHEIM TPYOOIPORONAMH CHCTEM OTOMIIEHHS.

ABTOMATHYMECKHH Y3e YIparleHus npercrapister coboi OIOK 3aBoM-
CKOH TOTOBHOCTH, IOJHOCTBIO COBPAHHBIH M TOTOBBIH K YCTAHOBKE HA
00REKTE.

ITpunImMI paboThl ABTOMATH3MPOBAHHOIO Y314 YIIPABIEHU 3aKIII0UAeT-
CS B CIEOyIOIIeM.

TenmoHocKHTenb, TocTynatomnmii ot IITTI, neHKeTCd Yepes AaBTOMATH3H-
POBaHHbBIN y3el yiipabieHus. B cocTaBe aBroMaTH3MPOBAHHOTO Y31 YIIPAB-
JIeHH4 ecTh KOHTPpOIEp. B HeM IIpeaBapuTelibHO YCTAHOBIEH TeMIIepaTyp-
HHIf TpadhHk, 3amMHCcaHHHER Ha peXuMHON KapTe. C MOMOIBIO TATYHKOR
[IPOM3BONKTCH CpaBHeHUe QaKTHISCKOR M 33MaHHOH TeMIIEPATYPLL TEILIO-
HocuTes. C IOMOIIbI0 HACOCOB IIPOM3BOMUTCS CMellleHHe TEIIOHOCHTENs
13 0BpATHOM MATHCTPATH ¢ TelMOHOCHTENeM M3 TOHaolielt MarueTpani.
ITomaua TeIoOHOCUTENS PeTryIUpPYeTcs ¢ IIOMOIIbI PeryIUupyIONIero Kia-
nana. Ilepenan JarneHUs B CHCTEME OTOIUIEHMS PETYIUPYeTCs ¢ IOMOLLBIO
peryagatopa mepenana JarmeHus.

B cocraB aBTOMATH3MPOBAHHOIO Y3J1a YIPARIEHUS BXOALT CIEIYIOLIE
OCHOBHEIE KOMITOHEHTHI:

HAacoc cMellleHI;

PETYAUPYIOMINH KIATIAH ¢ 3MeKTPOTTPHBOIOM;
PEryJISITOP IePelala TaBIeHus;

MATHUTHEIH GHABTD;

OOpaTHEIH KIamnaH;

CTANBHBIE [IAPOBIE KPAHKI;

JATUAKH TEMIIEPATYPHI,

TMATUAKA TARTCHUA;

MAHOMETPBI;

TEPMOMETPHI;

JMATUNAK TeMIIEPATYPE HAPYKHOTO BO3IYXA;
KOHTPOJLIED;

mkad ypapleHus JeKTpHIecKii.
ABTOMATH3MPOBAHHBIE Y3IIBI YIIPABIeHHS O0eceunBaloT:
e HACOCHYIO IIUPKY/ISAIUIO TEINIOHOCHTENS B CHCTEME OTOILIEHUS;
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e KOHTPONb BHIIOMHEeHHS TPeByeMOro TeMIIepaTypHOro rpaduka Kak
MIOMAOIIErO, TaK H OOpATHOTO TEIIOHOCHTENd (IpemoTBpalleHne
IIEPETOIOB U MePeOXTAKIeHNS 3TaHHH);

e TIOMIEPKAHHUE MOCTOSIHHOTO Iepelafa JARTeHHd HA BBOMIE B 3MaHHE,
yTO odecnednBaeT paboTy ABTOMATHKH CHCTEMBI OTOIUIEHHS B PAac-
YeTHOM PEKHME;

o GVHKIHIO TPYOOH M TOHKOH OUHCTKH TeIIOHOCHTENS, IIOXaBAEMOI0
B CHCTEMY B padodyeM pexnMe, H OUHCTKH TEIJIOHOCHTENS MPH 3a-
[IOTHEHHH CHCTEMEL;

e BH3YaJILHBIH KOHTPOIID IAapaMETPOB TeMIIEPATYPE], TABIeHHS H Iepe-
1413 JAaRJIeHHH TellJIOHOCHTENS Ha BXOAE H BEIXOHE Y371a;

e BO3MOXHOCTE AHCTAHIIMOHHOTO KOHTPOMS IapaAMETPOB TEIIOHOCH-
Tells U PesKHMOB PaboThl OCHOBHOTO ODOPYIORAHHS, BKIIOYAS aBa-
PHIHbIE CHTHAJIBL.

Kpowme storo, npu yremneHn# dacamos, KOria H3MeHdIeTCd TeIIORasd Ha-
IPy3Ka 3MaHKS, ABTOMATH3MPOBAHHEIH Y3ell YIIPABRIEeHHS HaeT BOSMOKHOCTE
Oes TOMOMHHTENLHEIX 3aTPAT IepeHACTPORTE PadoTy yaia.

B MetonmuecKHX YKA3AHHAX II0 IPORENEHHIO 2HEPTOPeCcypPCoayauTa
B XKUIMIITHO-KOMMYHAILHOM xo3giictBe, MK 1-01.2002, yTRepXKiIeHHbIX
npukasomM Tocerpos Poccnn or 18.04.2001 No 81, roBopHTes CleAyIOLIee:

«CUcTeMbl OToMNeHnd, padoTalolme NpyU NOCTCAHHOM pacxoae U perynmpoBa-
HUKU TeMNepaTypPOo TeNNOHOCUTENA (KaYecTBEHHOe perynnpoBaHue), IMetoT Hedo-
CTATKM MO CPaBHeHWIO G CUCTEMOR perynupoBaHug nogavyeid BoAbl (KONUYecTBeH-
Hoe perynupoBaHue), CUcTeMa MHePUMOHHA, U3MeHeHe TeMnepaTyphl B CucTemMa
3aTATMBAETCA HA HECKONbKC YacoB. Cuctema umeeT 60oNblice 3HaYeHUe NocToaH-
HOW BpeMeHW NepexodHblX NPoLeccoB, NNoXo oTchexuBaeT noTpefHOCTU B Tenne
Ha OTONNeHWe NMPpK pe3kux KonebaHnsx HapyKHOR TemnepaTypbl BO3AyXa, KoTopoe
uHoraa 6eiBaeT Gonee AecATU rpafycoB 3a cyTKW. TeMnepaTypa UHoraa perynupy-
eTCe TONBKO HECKONBKO pas B cyTKK, OcobeHHo HoNbluas Npodinema B obecnedyeHnn
SKOHOMUYHBIX PEXUMOB GONbLIMX TOPOAOB, TENNOBLIE CaTU KOTOPLIX XapakTepusy-
10TCS BGONbLLIOA NPOTHKEHHOCTHIO M MHEPLUMOHHOGTbIO,

DddexTHBHOE pellleHHe B NHKBHIALIMH <IIE€DETONOB» H, COOTBET-
CTBEHHO, CHHEREHHS 3aTpaT 3aKII0uaeTcs B IPHMEHEHHH YCTPOHCTB IIO-
TOMHOTO PeryIHPOBAHNAS, OCYIIECTRIAIOIINX He KAUeCTBEHHOE (IO TeMIle-
paType TEIIOHOCHTEIS HA BXOME), 4 KOMHYeCTBEHHOE PETYIHPOBAHKE (10
PACXONY TeINICHOCHTENS ).

@ O0paTHTe BHMMaHME: MMEHHO KOIMUECTBEHHOE PErVIHPOBAHHE KaK
BHI PETYIHPOBAHHS, NHINEHHOTO HEMOCTATKOB, TIPHCYIIAX Kaye-
CTBEHHOMY PETYIHPOBAHHK, peKoMeHIyeTCsS MeTOmHIecKUMI YKa-
3aHUAMH [0 IPOBENeHHI0 SHEPrOPECYPCOAYANTA B KIIHIIHO-KOM-
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MYHAJIBHOM XO3SHCTBE K ITHPOKOMY BHEAPEHHIO NIPH PEKOHCTPYK-
IIHH, MOTepHU3auH, noodopynopanun UTII.

B HacTog11iee BpeMd TaHHBIH METOM, XOPOITIO 3apeKOMEHIOBAN cedd ¢ He-
[IOIb30BAHKEM IIOTOIHOTO PeryIMpOBaHI OTPedeHNs TeIUIOROH SHeprun
perynsTopaMu cepun «<Komoc ¥Y32K-P» u CHCTeMEI IIOIOIHOTO B BpeMeH-
HOTO PeryIHpPORAHHSA Ha eTo ocHOBe <Komoc-AVY» (J1Y — mucTaHIInmoHHOE
yIpaplieHHe B PeXUMe yioajleHHOro poctyna uepe3 MuTteprer). IIpunnun
PAaBOTEL 3TOIO YCTPOMCTBA OIMCHIBACTCH YPABHEHUAMU TEPMOIMHAMUKY H,
B UACTHOCTH, YPABHEHUEM TeILIOBOrO DalaHea.

Pabora peryasitopa cBi3aHa ¢ 3alladyeil HOMIePXAHUS TePMOTHHAMUYE-
CKOI'O PABHOBecHS HA 00beKTe B M000H MOMEHT BpeMeHH IIPpH JIH0OBIX W3-
MeHEeHHIX TeMIIepaTVPEL B MOJAIOIIEM 1 o0paTHOM Tpyoomporomax MK u
TEMITEPATYPEI OKPYRAIOTIEH cpefbl. 3anoXeHHBIH B HerO MPHHITHT PaboTh
TTO3ROMSTET UCIIONB30RATE PETYAATOP B AHeprocdeperaolny MepopHITHIX
IO CHITKEHUTO TEMTOTOTPpedIeHHS BHe 3aBMCUMOCTH OT PellleHHs BOPOca
TIOBHIITIEHHS TeTNMoR0H achdeK THEHOCTH 3MAHHA depe3 MOBHIITIEHHE eT0 Tep-
MHYEeCKOTO COMPOTHRICHUS.

Peryaarop pacxoma TemnoHocHTend «KoMoc Y32K-Ps» ncnonessyetcd o
ARTOMATHYECKOTO MOTOMHOTO PeryITHPOBAHUA PACXONA TeTTMOHOCHUTENS B

® 3AKPBITHIX M OTKPBITHIX CHCTEMAX OTOILIEHNUS;

e 34KpBITEIX cHcTeMax I'BC;

e CHCTEMAX BeHTWIALWY;

e CHCTEMAX OXJIAKIeHMSI.

YerpolicTso, padora peryagropa pacxona <Komoc Y32K-Ps

H ero TeXHHYeCKHe XaPAKTepHCTHKH

Ha puc. 9 nokasan paspes o61ero suia peryisaropa «<Komoc ¥Y32K-Ps.

Buyrpu kopnyca (1) uMeeTcd yOpapISIOIMH THAPOLHIHHAP (2), B KO-
TOPEIH IIOMeIlleHa TePMOUYBCTBHTENbHAS KHAKOCTh, DTa KHUIKOCTh HMEeT
MHUHEHHEIH 3aK0H YBeTHUeHHS 00beMa IPH YEeIHUYeHHH ee TeMIIEPATYPEL 1
YMEHBIIIeHHSI 00heMa IIPH YMEHBIIIEHHH TeMITEPATYPEL

BHauanme peryasrtop HacTpamBaeTcs Ha XelaeMOe 3HAUeHHEe pacxoma
TeIUTOHOCHTENS, IIPH KOTOPOM BO BHYTPEHHHX MOMEIeHHIX 3MaHHA (IIpH
HMEIOIITIXCS BO BpeMs HACTPOHKH PerviasaTopa 3HAUeHMIX TeMIEepATYPHI
OKPVRAIOIIEH cpempl, a TaKKe 3HAUYEHHSIX TEMIIEPATYD B IPSIMOM M 08paT-
HOM TpYOOIPOBOTAX CHCTEMBI OTOILIEHHS) TEMIIEPATYPA BO3IYXA COOTBET-
creyeT HopMaMm Canllun. 3aTeM B TedeHHE BCETO IIePHONA OTOINIEHK I PEry-
IITOp paboTaeT ABTOMATHYECKH.

Ecnn TemnoHOCUTeNE, MONATAIOIINAH B PeryIaTOp 9epe3 BXOTHOH maTpy-
Dok (11), HMeeT TeMIIePATYPY BhlIle 3HAYeHHs, CYILIECTBOBABIIETO B MOMEHT
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HACTpPOHKH, TO, MEpeiaBas CBOS TEIIO TePMOIYBCTBUTEIBHON XHUIKOCTH
Yepes CTeHKHU TUAPOITUIHHAPA (2), OH BH3HBAST yBeNMYeHUe obbeMa Tep-
MOUYYBCTBHTEIBHOM XuakocTH. [IpH 3TOM TepMOUIYBCTBHTENbHAS KHUIKOCTh
JaBHT Ha IMOpIIeHs (5) W 4epes mToK (7) npudmmkaeT KranaH (8) K cemry
(9). Bro IPUBOMUT K YMEHBITSHHIO TTOCTYTIISHHS TeTIMIOHOCATEN ST B PETys-
TOp H, COOTBETCTBEHHO, K CHUXCHHIO PACXO/la TEIIOHOCHTEINA Yepes CHe-
TEeMY OTOIUIEHHS.

W maoGopoT: ecni TEeNNOHOCUTENh, MOMATAIONIAN B PEryIdarop depes
BXOMHON marpy0oK (11), HMeeT TeMIiepaTypy HHXKe 3HAYeHU S, CYIISCTBOBAB-
IMEr0 B MOMEHT HACTPOHKH, TO TePMOIYBCTBHTEIBHAS KHUIKOCTh COXMETCH,
YTO MPHUBEIET K YAATEHHIO Kamata (8) or cema (9) W YBeTHUSHHI0 pacXona
TEIUIOHOCHTEN A Yepe3 CUCTEMY.

14
6
13 c
3
4
12
2
Buixog §— -
- 1
8
9
10
11
' Bxoa
Puc. 9

YenoBHbIe 0003HAYCHHSA 3JIEMEHTOB: 1 — KOpIyc; 2 — THApOIHIHHAD,
3 — peryIHpyIOUIHil HopmeHs; 4 — (PUaHIE; 5 — YOPaBIAONIHi MOPIIeHb,
6 — perymupyromad Taiika; 7 — mTOK; 8§ — KmamaH; 9 — cemio KiamaHa;
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10 — maO; 11 — BXOomHOI maTpy0oK; 12 — BREIXOTHOM maTpyOoK; 13 — orpa-
HUYHTETh MepeMellieHu peryaupyolei rafftku; 14 — KOmBIo MIoMOHpO-
BOYHOE.

b Tagum 006paszom, perviadtop «Komoc Y3IK-P» aBroMaTHUYecKH
PeryiinpyeT KOTHYIECTRO TEINIOHOCHTENS 1, COOTBETCTBEHHO, TEILIO-
BOMH PHEPTHH, IPOXOIAIIEH depe3 CHCTeMY OTOINIEHHS 30aHKs.

IIpanopn pearaposanns «<Komoce ¥Y3ZK-P» na codpirne

{(H3MeHeHHe TeMIepATYPbl HAPYKHOTO BO3IYXA)

Jonycerum, Ipy IepBOHAYAILHON HACTPOHKe ObUIa YCTAHOBIEHA KOM-
dbopTHAS TeMIIepaTypa BHYTPEHHEI'O BO3IAYXA B 3MAHWW IIPU TeMIEPATYPe
HapyxHOro Bo3nyxa — —10 °C u Temnepatype obpaTHOH BOHEI, PABHOH
52°C, B COOTBETCTRHH ¢ TpadhuKoM IOTATH TelmoHocuTena oT THII, 3atem
TeMIIepaTypa Ha yIulle HaMeHnnacs 1o —20 “C. CoOTBETCTBEHHO, COMMACHO
TeMIepaTypHoMy rpaduky THI TeMIepaTypa TEIIOHOCHTES B 0OPATHOM
TpyOonpoeoae yBenumumnach 1o 62 °C. B aToM coydae o0beM padoueil xKum-
KOCTH, HaXomsdIefcd B YIIpaBpIgiolieM ITHAHHIPE, VReTHUHTSI, U TIPOU30#i-
JIET TTepeMeltieHue TTOKA ¢ KITATTAHOM BHU3, T.€. YMEHBIITHTCS 3230D MeXKTY
KJIAIIAHOM H CEIJIOM.

DTO IpHBeIeT K YMEHbIIRHUIO KOIMUECTBA TeIIOHOCUTEN S, TPOXONIIE-
ro gepe3 perviasatop «Komoc Y32K-P», a 3HAUNT, H K HEKOTOPOMY YMeHBIIIe -
HUIO KOIHYECTBA TEINIOHOCHTENS M, COOTBETCTBEHHO, TeIUIOBOH HHEpriH,
MOCTYIAIIIMX B 30aHHE,

JoM (3MaHKe) MOXeT HAXOMUTHCH B OTHOM U3 TPeX COCTOSHUM.

IIpumem clienyomnide o003HAYEHHIS

e Qmupux — TeIMITOBAS 3HEPTHA, MOCTYITANONIAS B 3MaHHE ¢ TETIOHOCH-

TeneM, I'kam;

e Qyxoa — TTOTepH TeMNa 3MAHMEM B OKPYXKATOIIYIO cpey, Ikan.

Torma MOTYT BOSHUKHYTH TPH COCTOSHUS.

Ileproe cocTosiHAE:

Qupax = Qyxon (L

B sTom ClIygac 3IaHME HAXOMUTCA B CTATMOHAPHOM COCTOAHHMHM, I HUYEC-
TO HE IIPOUCXOITNT.
BTOpOe COCTOAHHE:

Qupax < Qyxoxn (2).

B sToM cnyuae 3maHMe HeCKONBKO oxnaxmaercs. Ho Torma TeMmepaTypa
TeIUIOHOCHTENS B 00paTHOM TpyDoIlpoBone OVIET Ve pabHa He 02 °C, a,
poryerum, 60,5 °C. TellToHOCHTENIb ¢ TAKOH TeMIIepaTypoi, IIpOXoId uepes

45



Pazoen IV. Yemanoexa y3108 YRPAsAeRUA U PeSYAUPOGARUA ROMPLOLCHUS Pecypeoe

pervasTop, OsICcTpo (B TeueHHME 13 CeKVHI) OXITATHT TePMOUYBCTBHTRNb-
HYK XKHIKOCTh B VIPABILIOMIEM LHJIKHHIPe Takxke 10 3Hadenus 60,5 °C.
IIp# aTOM 00BEM TEPMOUYBCTBUTEIRHOM KHIKOCTH YMeHBITTHTCA. M 34 cueT
PaspsKeHUS B YIPABILIOIIEM UHIKMHAPe (2) NOplIeHb (5) H coequHeHHBIH
¢ HUM ITTOK (7) yoamaT KnamaH (8) or cemna (9). DTo IpHRemeT K yBeIH-
YeHHIO TIOCTYIINIEHHS TeTIIOHOCHTENS B PETVAITOP M, COOTRETCTREHHO, K
YBEJIMUEHHMIO PACXONA TEINIOHOCHTENS Yepes3 CHCTEMY OTOIUIEHUS 3MaHUA |
VEETMUCHUIO KOMHUECTRA TeTIOBOM 3HEPTHH, TTocTyHatoIel B 3manne. TTpu
STOM 3MAHWE BePHETCS K CTAIMOHAPHOMY COCTOSHHIO, COOTBETCTBYIOIIEMY
paReHCTEY (1).
Tperbe cocrosnune:

Qupax > Qyxon (3).

B sTOM cryuae 3maHME HecKONBKO Ieperpepaercs. Ho Torma Temmepary-
Pa TeIUIOHOCHTENA B 0OpaTHOM TpybonpoBoe Ovier yxe paBHa He 62 °C, a,
poryeruM, 63,2 °C. TellToHOCHTENb ¢ TAKOH TeMIIepaTypoi, IIPOX0Id depes
pPeTYnSITOp, ORICTPO HATPEET TePMOUYBCTBHUTENBHYIO KHIKOCTh B VIIPABI-
I011IeM HIUIHHAPe Takke 10 3HadeHud 63,2 °C. IIpu a1oM 00beM TepMOUYB-
CTBUTENBHON KHAKOCTH yBennuuTed. M 3a cueT W30BITOYHOIO JABIEHHS B
YIPABRIAIOIEM UHIMHAPe (2) nopleHb (5) H cOeIMHEeHHBIA ¢ HEM ILITOK
{7) mpubnusgaT KnanaH (8) K cemry (9). BTO NpHBENET K YMEHBIIGHUIO TIO-
CTYIUIEHHS TEINIOHOCHTENS B PErVISITOD H, COOTBETCTREHHO, K CHHKSHHUIO
pAacxoma TeINOHOCHTENS Uepes CHCTEMY OTOIIIeHN 3MAHHI H YMEHBITIeHUO
KOTHYeCTBa TeIlJIOBOH HHEPrHH, IOCTyHalomeli B sganne. M Takoe yMeHB-
IITeHHe KOIWUECTRA IPUXOALINeH B 3MaHNe TeINMOBON sHepruu Qupux OymeT
IPOUCXOOUTE O TeX IIOp, MOKA 3MAHHe He BePHETCH K CTAIIMOHAPHOMY CO-
CTOSHHIO, COOTBETCTRYIOIIEMY PABSHCTRY (1),

Bpemsa cpabatsipanus peryisitopa «<Komoc ¥32K-P» — or 1 10 3 cekyHIL

b TagHM 06pasoM, PeTyaATOp pacxoma KunkoceTi «KomMoc Y3 K-P»
B TeUEHHE BCErO OTOMMTRIBHOIO IePHONa ABTOMATHIECKH YCTPaHSeT
SRIEHHE «TIepeTOoTas.

Y3el [OroMHOTO PerviMpoBAHUSA HMeeT ONWH ITOTOMHBIH DPeryisTop
«Komoc Y32K-P», veTaHaBIHBaeMBIi Ha 00paTHEIM TPYOOIPOROT, CHCTEMEI
oroivieHnsd. OH OCYIIECTRILET ABTOMATHUECKOE IIOMOIHOE PeryliupoBaHue
24 gaca B ¢cyTKHU 7 JHel B HefleMmIo.

Jng ompemeneHUs TeMIepaTYpPE B KOHTPOTHHOM TTOMEITIEHUH 00heKTa
[IpUMeHseTcs TIePeHOCHON TepMOIATYHE, TTepelatomi njaHabe no GSM-
KAHAIY.
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YeTaHOBIEHHBIH U HACTPOEHHHH TOTOTHEI perynarop «Komoc V3K -P»
ABTOMATHUECKH OCYIIECTRIIET TTOTONHOE PETYIMPOBAHHE IO IPOIOPIHO-
HAJTBHOMY 3aKOHY, IOIIepXKuBaeT 6alaHe 3MaHUI U TeMIIEPATYPY B oBorpe-
BaeMBIX ITOMEIIEHHIX B COOTBEeTCTBUN ¢ HopMamMu CanlInH, a Taxxe 3d-
(DeKTHUBHO YCTpaHIeT CIeAVIONe MpodaeMbl CHCTEMBI OTOIIIEHHS:

e I[IPoDIeMY «IIepeTolla» 3MAHNH;

e [IpoDIeMy «HeIOTONa» 3MAHHH, HAXONAIMXCId B KOHIIE BeTKH MATH-

CTPAILHOTO TPYOOIPOBOIA (T.e. HanboJee YIANeHHBIX OT PACIIONOXKeE -
HHS TeITocHAOXKAWIIeH KOMITAHIH).

OmHOBpeMeHHO IIPH YCTPaHEHUHN 3THUX IPOBIeM PeTyIITOPEl O0eCIIeYH -
BAIOT:

e 3KOHOMMWIO TEIDIOBOM SHEPTHH B cHCTeMaX oromieHus ot 20 1o 40% B

3aBHCHMOCTH OT TEIIOTEXHHUECKHX XapaKTePHCTHK 00bEKTa;

e SKOHOMMIO CeTeBOMH BOABL B CHCTeMaX OToILIeHus 25—30%.

KauecTBeHHO-KONNIECTREHHOE PerYINPOBAHHE CHCTEMEI OTOIUIEHHS
BEJIIUAET TePMOPeTIVIHPOBAHHE Ha OTONHTEILHEIX IPHOOPAX H CTOIKAX.
TepMWH «KaUeCTReHHO-KOMMUECTBEHHOE» B TAHHOM CIydae He COBCEM YMe-
CTEeH, TAK K4K 03HAauaeT OJHOBPEMeHHOe M3MeHeHHe TeMIEePaTVPHl U PAac-
XOma MOJABAeMOT0 TeTJIOHOCHTEII B 3aBHCHMOCTH OT TeMIIEPATYPEl HAPYXK-
HOTO BO3YXa.

31ech e HMeeTCs B BUY, BO-NIEPBIX, VCTAHOBKA TEPMOCTATOB HA OTOIIH-
TeIbHBIX IpHO0pax, KOTOPEIE B 3aBHCHMOCTH OT OTKIOHEHHS TeMIIEPATYPEL
BO3AYXa B IOMeIIeHUH OT 33JABAeMOTr0 I IONIePXKAHNI TePMOCTATOM (HO
He IO 3HAUEHHIO TEMIIEPATYPEHI, 4 110 BRHICTARIEHHIO TOIOBKH TEPMOCTATA Ha
VCIIOBHEIE 3HAUEHHS ee IIOBOPOTA) H3MEHIIOT PACXON TEINIOHOCHTEIS Jepes
OTOIMHUTENLHEIH TPHOOP, PACIONOKEHHEIN B 5TOM ITOMEIIEHHH.

Bo-BrophIx, B paccMATpUBAEMOM CIyYae IPENNONaraeTcd OCHAIIeHHE
VCTAHOBIEHHBIX HA CTOSKAX ABTOMATHUECKHNX GaTaHCHPORBOUHEIX KJIATAHOB
dyHKIIHER «TepMOPEeryIHPOBAHHA» — MOMIEPEKAHHUS TeMIIEPATYPEI IIPOX0-
JIAIIET0 Uepe3 HUX TeIIOHOCH TN IIOKA 110 HelIOHATHO KaKoMY I'padHuKy U B
33BMCHMOCTH HEIIOHATHO OT KaKOTO [IapaMeTpa, IIVTeM H3MeHeHHS pacxona
TeIUVIOHOCHTENS.

IlonyaeHne 3KOHOMHH TEIIOTH OT PadoThl JaHHEBIX TEPMOCTATOB JaKe
B VCIIOBHUSAX OCVIIIECTRIEHNS M3MepeHH TeILIO0TIAYH KAKIOTO OTOMHTENE-
Horo mpudopa ¢ mepefadefl paTHOCHTHAIA O KOTHUYECTBE TEIUIONOTpede-
Hug cebs He OIpAaBmaga, YTO OBUIO MOATBEPKIEHO MCIBITAHUIMHM, IIPO-
BeIeHHEIMH MOCKOMAKCIEPTH30H (cm. http//www.energosovet.ru/bul_stat.
php %idd=302).

BDNeKTPOHHBIE CHCTEMBI PeTVIHPOBAHNA ¢ IPUMeHEHNEM KauecTBeHHO-
KONHMIeCTBeHHOTO IPHHIIAIA TpedyIoT IpHMeHeHHA COBpeMeHHBIX MIKPO-
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IIPONCCCOPHBIX CXEM, DOMBIIOTO KOTHYECTRA JATUNKOB, YIIPABIAIOIIETO H
HCIIOTHHUTEIBHOTO O60pY,I[OBaHHE[. KauecTReHHO-KOMHUSCTBEHHAS ¢XeMa Ha
OCHOBE JJICKTPOHHBIX CHCTEM IIO3BOIACT JHKBUIHPOBATL «IICPCTOIIRL», HO,
B CBOIO OUEPCIb, HMCET CICAYIOINEC HENOCTAaTKH.

&>  Bricokad cTOMMOCTH (CXeMa OKyTaeTed He paHee UueM uepes MITh —
ceMb JIeT).

&> 3aBHCHMOCTL OT HANWYMA OIeKTPOIHEPTHH (IPH OTKIIOYeHHH
EKTPOIHEPTHH TeIUIOCeTeBasd BOMA HANPIMYIO IIOCTYIAET B CHCTEMY
OTOTIIEHMST, YTO YTPOXKAST OUeHb cepbesHO apapueit).

5 TpebyeT TOCTOSHHOTO TEXHHUYECKOTO OOCTYKHBAHEI M KOHTPOMS
CIIeNHATLHO IIONTOTORTEHHEIMH CIIITHANHCTAMH.

B memom skcmnyaTtanmd 0GpA3IOBEIX aBTOMATH3MPOBAHHEIX Y37I0B
VIOpaRIeHUd MOKA3a7a, UTO WX HCIOTB30BAHNE H TIPOBEMEHHE MEpPOIIPH-
gt mo yremneHuo MK/ mo3BoIII0T 3KOHOMATE 10 20—40% TelmoBoi
SHEPTHH W 00ecledrBaTh KOMGOPTHEIE YCIOBHSA MPOXKHBAHHA B KAKIOM
[IOMeIlleHIH.

1.2. ABTOMATH3HPOBAHHBIH HHTHBHIYANLHBIH TeNI0BOH NYHKT
¢ AaBTOMATHYECKHM PeryIIHp OBAHHEM APAMETPOB TellJIOHOCHTEIA
B cHcTeMax oToliennda U I'BC

TemnoBkIe CeTH TOPONA MMeIOT SONBIIYIO IPOTIRKEeHHOCTh H He OMHOPOTHYIO
TOIONOTHIO, BCAGACTRHE YeT0 IOTPeDHTEeNH TEINIOBOH AHEPIHH YHAIeHEI
OT HCTOYHHKA TEILIOROH AHEPTHH Ha PAa3IHYHEIE paccTodHHSI. Kpome aTo-
IO, TEIJIOBLIE HATPY3KH NOTpebuTenell TakXke OTIMYAIOTCS JPYT OT IPYTa.
O0BeKTHBHEIE TEINIOBEIE IOTEPH B CETIX 3ABUCIT OT IPOTIKEHHOCTH IYTH
JIOCTABKH TeIUIOHOCHTENS OT HCTOYHHKA 10 aboHeHTa. B peayibraTe OCHOB-
HEI€ IIapaMeTPhl TEIUIOHOCHTENS (IARBIeHNHe H TeMIIEPATYPAa) He MOTYT OLITEh
CTAHITAPTH3HPOBAHEI M1 BeeX aBOHEHTOE CETH.

3amaua MONKITIOUEHNS PA3THIHEIX a00HEHTOB K ¢MUHOH TeIUIOBOH ceTH
1 IIpeobpa3oBaHHus IAPAMETPOR TeIVIOHOCHTENS IS KOHKPeTHEIX IOTped-
HocTel 00beKTOB TeronoTpetinenus peiaercs 8 MTILL

B IIpapmunax TeXHHYeCKOH AKCILTYATAITHN TEIIOBBIX 3HEPTOYCTAHO-
BOK, VTBEepKIEeHHEBIX IpHKazoM MunsHepro Poccun ot 24.03.2003
No 115, TemnoBoii DYHKT TPAKTYeTCS KAK KOMILIEKC YCTDOHCTB, pac-
IIONOXKeHHEBIH B 000c00IeHHOM IOMeIeHH 1, COCTOSAIIIEH U3 eMeH-
TOB TEIUIOBHIX 3HEPIOVCTAHOROK, 00eCIIeu MBAIOIIINX IPHCOENNHEHNE
3THX YCTAHOBOK K TEINIOBOH ceTH, HX PadoToCnoco0HOCTE, YIIPABRTIE-
HHE PeXMMAMH TeIIIONOTPeOMeHIA, TpaHCOPMAIIHIO, PETYIHpOBa-
HHe IapaMeTPOB TeIUIOHOCHTENs.
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OyHKIMSA IpeoBpa3oBaHus [IapaMeTpoB TEIJIOHOCHTEIS (JABICHUE U
TeMIIepaTypa) Ha nomasngiomnieMm xoaudectse WTII BhImonigeTcsa smeBa-
TOPOM.

3To YCTPOICTBO, H300peTeHHOE ellle B KoHIe XIX Beka pyCCKHMM HHXKe-
HepoM B.M. HammnuHeiM, 70 HACTOAIIETO BpeMEHH IIUPOKO UCIIOIB3YETCS B
TEIJIOBBIX IIVHKTAX A Ipeobpa3oBatud MapaMeTpoB TermnonocuTtens. Cxe-
Ma IEBATOPHOIO y3Jia CMEIIMBAHKMS IIPEICTaBiIeHa Ha pyc. 10,

BomocTpyitHerit saesaTop OpeqHA3HAYEH IS NOHMKCHUS TEMIIEPATYPEI
CETEBOr0 TEIIOHOCHTENS, MOCTYIIAIONIETO M3 CeTel TEIIIOIICHTPAIH 34 CUeT
YACTHMYHOIO CMEIIMBAHKS C BOIOM, IIOCTYIIAOIIEH 13 0OpaTHOIO TPYOOIIPO-
BOJIA CHCTEMBI OTOIUICHHS IOMA, M OPraHH3allK IUPKYISIIHKA TEILIOHOCH-
Tesl B CUCTEME.

Kopnyc conna (crakam)
Pl-\tl Conﬂo CMLLHTbﬂthﬂ KaMepa P3- t3

IMomaua
TEIVIOHOCHTEIIS

B cucremy
OTOIUICHHS

P- nasnenue, t-'[‘emnepa'rypa.

P1=P3>P;, ti>t=t,

T M3 chcTemsl oTOmIeHus

Puc. 10

FEY "Mesmp swepeoctepeenca”, 2014

IMpunuun pabotsl yaia creyromui, TeruonocuTens mon nasieHnem P,
TIOMACTCS B KOPITYE cornia (cTakaH ). ITocae comma eTpys TeIDIOHOCHTENS T10-
CTYTIAET B CMECHTENBHYIO Kamepy. BenencTsure pasnuiinst masnenuit (P, > P,)
CTPYH TEIVIOHOCHTEIIA TIOCTVITAeT Jajee B PACIIHMPEHHEIN KOPITYC 3IeBaTopa,
YBJIcKad 3a cO00H YacTh OXJMAKACHHOTO TEIIOHOCUTENA M3 CHCTSMEl OTOII-
nenus (P, t). B pesyibrare cMeIIMBaHHsL TIOAYYAIOT TEIUIOHOCUTEND C T1a-
pamerpamu (P, t,), KoTopeIif MofaeTcs B cHCTeMy oToruleHMs 3manus. [lpu
5TOM COOMIOMAIOTCA HEPABEHCTRA! P1 > P3 > P2 it > t, > t,

JloCTOMHCTBAMHK BOOOCTPYHHOTO 3/IeBaTOpa SBISIOTC:

e TIPOCTOTA M HHU3KAS CTOMMOCTE;

e HAaICKHOCTE,

e HE3aBHCHMOCTE OT 3JI€KTPOCHAOKCHMS.
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Henocratxm:
e HACTPOHKa pexuMma padboThl (KOG PHUITHCHTA CMEHICHUS) TIPOW3-
BOTUTCA TIOAODOPOM THAMETPA COTINA SIEBATOPA M IPOCCETHHOTO
YCTPOHCTBA (OTPAHWIHTCIEHON MTAHOBT) TIEPEST 3ICBATOPOM,;
e pabouasg TOUYKA CMECHTICITRHOM XapaKTCPHCTHKHI 3JICBATOPA 3aBHUCHUT
OT maBmeHma Ha Bxome. IIpu ero M3MEHESHNM PekuM pPaboTH MEHS-
eTCH,
e I[IPUHLIMINAIRHAL HEBO3MOXHOCTE LIYOOKOM PErYIMPOBKU IAPAMET-
POB TEIOHOCUTES TI0 TOTOAHBIM YCIOBUAM M IIOTPEOHOCTAM a60-
HCHTA.
DICBATOPHBIA V3CT ABIACTCS OCHOBHEIM, HO HE COMHCTBCHHBIM DICMCH-
ToM UTII.

Hitxe mpencrasneH cxeMaTuyeckuii pucyHOK mpocteitimero UTTI ¢ sme-
BATOPHEIM Y3JIOM CMCIIMBAHMA 0¢3 IMHUH TOPIIcro BOOIOCHAOKSHIS, BCH-
TUJISIIAA | T.00. (CM. puc. 11).

\\\D . i !LDI Pl f(l))

Qe

B cucremy
_—~.  OTOIUIEHHH

N3 cucrtemsl
OTOTUIEHHS

B Temnocets '

G t"--l:l

Puc. 11

YenmosHBIE 0003HAYCHUA ATTEMEHTOB. Pl — MAHOMETD MPAMOTIOKA3HIBA-
woummit; T1, T2, T4, TS — zansuxku mapoesie; T3 — 3aTBOPHAS 3a/IBUXKA,
F1 — dbumstp rpasepoii.

11oTOK TEIIOHOCHTETS M3 TEIUIOBOI CETH Yepe3 3aABMKKY 1 1 IpoCceib-
Hoe ycrpotictBo (Mexny gmamttamu (T1) w (F1)) mocrymaeT Ha smeBarop.
Cxopocts oToKa (1 €10 masiacHue (P1)) perymupyeTcd 3aTBOPHOI 3aTBIK-
kot (T3).
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1. Yemanoexa yanoe VAPAGACHUA U PecYAUPOSARNUS NoMPLOACHUS Mehioeoll SHepaHU

IeppoHauanbHad HACTPOHKA pexmMa paboThl a7eBaTopa (IHaMeTp
MPOCCeTbHOTO YeTPONCTEA W COTINA) TIPOR3BOTHTCS B CPETHEM TOTOXKEHHH
34TBOPHOM 3aMBMKKH. OpraHb ee YIPABTEHNS HMEIOT peXuM GHKCAIIHH H
TITKATY TTOMOKEHI.

IpH HeOBXOMUMOCTH YBeTHUEHHE TEIUIOBOTO MOTOKA, TOCTYIIAIONIETO Ha
3MaH#e, TPOH3BOTUTCS TYTEM OTKPHITH 3a0BHKKH ( T3) mpomopIlinoHa sHO
CHHEKEHHIO TeMIIEPATYPHl OKPYEAIOIIETO BO3MYXa. BTOT MpPHMEp XapakTe-
peH mIs ceBepHEIX TOponoB Poccuu, Korma yeuleHHe BeTpa TIPH COoXpaHe-
HHH cpeliell MUHYCOBOH TeMIIepaTypPLI OKPYXAIOIIETO BO3NYXa IPHBOIUT
K CHIUKeHHIO TeMIIEPATYPEl BHYTPH IIOMeIeHIH 32 CUeT MOBLIIIeHHEIX HH-
QHIBTPAIIHOHHEIX IIOTEPD 3MaHHEM.

@ Yurure: mopBIIeHHe TaBdeHud (P1) mepenm aneBaToOpoOM IPHBOINAT K
VReTHUEeHWIO MHPKYAIINAH TeTNTOHOCHTENS B CHCTeMe OTOTIEHN H,
KaK UTOT, K MOBKIIEHA 0 TeMIIEPATYPE TEIOHOCHTENS B OOpATHOM
TPyBOIPOROAE. BTOT TIOKA3aTeNb IRIgeTCA 3HAUUMEIM T pecypco-
CcHabXAIONIEH OpPraHM3alny 1 3aUKCHPOBAH B IOIOBOPE O TEILIo-
CHAOXKeHUN.

ITocTaRIMK TEIIOBOR 3HEPTHH ODBEKTHRHO HE B COCTOSHHH CHH3UTH
TeMIIEPATYPY TeIIOHOCHUTENS Ha BHIXOMe M3 KoTeldbHOM HuXe 70 "C. B pe-
3YILTATE BHYTPEHHIS TeMIIEPATYPA B IOMEIIEHUIX ITOBRIINAETCS H CTAHO-
puTcs HekoMmbopTHOH. CBepXHOPMATHBHOE MOTpebIeHHe OIIAUHBAETCS
cOOCTBeHHUKAMH XHMIHX noMeteHnd B MKJI 3a cueT TUUHEIX U OI0MKeT-
HEBIX CPENCTB.

B 5TOT mepuon 30paBhRIM ¢MBICT IIONCKA3EIBAET OIPAHAYHTEL IIOCTYILIE-
HHe TeINIOHOCHTENS B CHCTEMY OTOIUIEHHS IIYTeM YaCTHUHOTO 3aKPEITHS 3a-
TOPHOA 3aapuxky (T3). Hapnenue (Pl) nepel »1eBATOPOM YMEHBILIHTCS,
YTO MPHBEHET K YMeHBIIIEHN IO TOAAYH B THPKWIAIHH TeILIOHOCHTENS depes
CHCTEMY OTOIUIEHHS M, KAK CJISICTBHE, K IIOBHIIIEHAIO PA3HOCTH TeMIIepa-
TYP MeXIY HAYAJbHOH H KOHEeYHOH TOYKAMHK PO3IHBA. JpyruMu clioBaMu, B
3MAHHIAX ¢ BEPXHHUM PO3ITHBOM TeMIIEPATYPa TeILJIOBEIX IPUOOPOBR Ha Bepx-
HEX 3TaXKax 0yIeT 3HAYHTENLHO BEIIIE TeMIIEPATYPEL MPHOOPOR HA HHKHHAX
3TaXKAX.

Tem He MeHee cpenHee moTpedileHHE TEIDIOBOH PHEPIHH HA OTOILIEHHE
CHH3HUTCS.

DECIIyaTALIS HHIHBHIYAILHOTO TEIIOBOIO IIYHKTA 3aKJII09A€TCS B BEI-
IONHEHHH Beex MonoxeHnH IIpapui TeXHHIeCKOH AKCIUTYATAIINH TeIUIOBLIX
IHEPTOYCTAHOBOK. JIOMONHUTENLHO OHH YTOUHIIOTCA B IPENITHCAHUIX, KO-
TOPEIE BRIZAIOT HHCICKTOPE TEINIOCHAGKAIOIIIHNX OpTraHH3allHil 10 OKOHYA-
HHH OTOIMHTENBHOTO ¢ce30Ha. IIpoKoMMeHTHPYeM OCHOBHEIE H3 HHAX.
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Pazoen IV. Yemanoexa y3108 YRPAsAeRUA U PeSYAUPOGARUA ROMPLOLCHUS Pecypeoe

Bo-nepepx, UMcTKA U TpOMEBIBKA 3eMeHTOB MTTI (rpg3eRBIX QHUIETPOE,
COIIEN BJeBATOPOB, BHYTPEHHHX IOIOCTeH 3IeKTPOHHBIX PAaCcXOMOMEPOB H
T.IL.).

Bo-BTophIx, IPOMBIBKA (XUMHYECKAS, BOTOBOZIYIITHAS WIN THIPABIAYE-
CKas) CHCTeMEI OTOIUIeHHS 3MAHH.

ONLIT IPaKTHYECKOH SKCIIYATAIHE M MMEIOIAscd CTaTHCTHKA He pe-
KOMeHIYeT IIpeHedperaThb, Ha MePREIK B3NS, IPOCTEIME B THITHEMHE ek -
creusaMHE. K coxanenmio, HecoOmioneHne aaeMeHTAPHEIX IPABKMI OYHCTKH H
IIPOMBIBKH CHUCTEMBI OTOIIEHHS 1 aneMeHTOB MTTI IpHEOMINT K MOCTEIIEH-
HOMY HAKOIJIEHHIO TPSI3eBBIX OTICKEHHH BHYTPH OTOINHTENBHBIX IpHOO-
poB. Mx a¢dpdhekTHBHOCTD pe3Ko mafaeT. B comno aneBaTopa MOXET IOIACTh
MeNKHH KaMeHb THAMETPOM 4—6 MM H Pe3KO COKPATUTEL TO HHEKEKTOPHYIO
croco0HOCTE. Ipa3eBrle GUILTPEL He CMOTYT OTCEKATh MENIKHE YACTHIIER MY-
COpa K3 IOTOKA TeIJIOHOCHTENS, a celeNbHEIH IIperoXpaHrTeNLHEIH KilalaH
HTII eHe3anmHO HAYHET HABATE ¢OPOC TEINIOHOCHTENA IIPH HOPMAIBHOM
napnennu. M Bce aTH HENPHATHOCTH, €CTECTBEHHO, HAYMHAIOT BO3SHHUKATE
BO BPeMSI OTOIIHUTEIBHOTO CE30HA, KOIMA I MENKHX OIepaITi i HHOINA ITPH -
XOmMUTCS cOPACEIBATE TEINIOHOCHTENb M3 CHCTEMEI OTOINIEHMS B KaHAMM3a-
IIHMIO C ITOCTEMYIONINM ee 3anonHeHneM. He Hamo o6 BICHATE, KTO OILIaYNBAa -
eT JeCSITKH TOHH ¢OpOINIeHHOTO B KAHANM3AIINI0 TeIIOHOCHTENS.

B-tperpnx, 1opepka 1 OOCHYKHBAHHE HM3MepHTelbHLIX Ipubopos UTII
1 y3J1a y9eTa TeIUIOBOH AHEePTHH.

B-uerBeprhix, OIIpeccOBKA H I'HApaBindeckue uenbitanusg MTIIL

Hsmepurensabie npudopsl UTII 1 y3na ydeta TellJIOBOH SHEPIHH IIePH -
OMMYECKH TTPOXOTIT HeOOXOMUMYIO TOBEPKY TOUHOCTH, PadoTOCIOCOOHO-
CTH U COOTBETCTBHS 3adBIeHHEIM XapaKTePHCTHKAM. Y3el ydeTa TeIUIOBOMH
JHEPTHH JOMYCKAeTCS NMPEeNCTARHTENeM TeIIOCHADXKAIIIEH OpraHH3aIHe
K HOBOMY OTOIHTENHHOMY Ce30HY TOIBKO IIOCIE MPOBEPKH MOKYMEHTOB,
TIONTBEPKITAIOITHX MOBEPKY BeeX IPHOOPOE V3714 YUeTa TeIIOBOH SHepPrHH.
B npoTHBHOM ciiydae KOMMePUeCKHH YUeT TeIIOBOH YHePTHH IIPOH3BOIHT-
¢S 110 HOPMATHRY (pacdeTy). Kak mpaBmio, HOPMATHBHOE HOTpedaeHne OT-
JMWYAETC OT IPHOOPHOTO YUeTa B INTIOCOBYIO CTOPOHY.

I'mnpasnuueckne ucnelTaHud sineMeHToB MTII mporomsaTed ¢ Henbio
IIPOBEPKH TePMETHYHOCTH 3aIIOPHON apMAaTYpPEl H BCEX COEMHHEHMH TeIo-
BOT'O IyHKTA. [epMeTHYHOCTh M HANEKHOCTD 34IOPHOM apMaTypE HeoOX0-
JUMEI B ABAPHIHBIX CUTYAIIMAX, KOTHA HYXKHO orceus or MTTI nudo Temmo-
IIeHTpalIh, THOO CHCTeMY OTOIIeHHS 0ObekTa. IlepcleKTHRA 3aIONHEHHS
nomerteHusT UTTI ropgunM TeIIOHOCHTENeM B CepeliHe OTOIUTENbHOIO
Ce30HA H NHKBHIAIIMS MOCACHCTRHE 3aTOIICHN IIPEOCTABIICTCI He CaMof
OpHATHOH 08sg3aHHOCTRI0 Y.
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Kax mparuzo, TpyOOIpoBOAH K 3AeMEHTH MHIHBHIYATLHOTO TEILIO-
BOI'0O IYHKTA MOHTHPyIOTCH B noMelneHHH HMTII ropusonransHo. Peub He
umeT o Onounwsix MTII. Takoil cnocod MOHTaxa obecmeurBaeT JaMHHApP-
HOCTh (pPABHOMEPHOCTE) IOTOKOB TEIIOHOCHTEIA depe3 3IeKTPOMATHHT-
HEIE U3MEPHTEIH CKOPOCTH (M PACXONA) TRINIOHOCHTENS. TOYHOCTE ydeTa
pacxoma rapaHTHPOBAHA TOMBKO IIPH PAaBHOMEPHOM (0e3RUXPeROM) IIOTOKE
EKUAKocTH. BneMeHTH M TII & TOpH30HTATRHOM IOCKOCTH 3aKPEIIII0TC
(pIAHIEBLIMH COEMMHeHUIMH. [epMeTHIHOCTE MEXIY HHMH ODecleunBa-
eTCs MAPOHMTOBRIMH IIPOKIAIKAMH. JIMHeHHO? pacliMpeHHe MeTaJlInde-
CKHX 3JIeMEHTOB IIPH HATPEBE M COKPAITCHHE TPH OCTHIBAHMH IIPHUBOIAT K
VILIOTHEHHIO ITAPOHUTOBREIX IIPOKJIAICK H YMEHBIICHUA MX 3JIACTHIYHOCTH,
B caydae BHe3aIlHOrO IOBBIIIEHHA TABIEHHSA B CHCTEMe OTOINICHHS XeCT-
Kagd medopMUpORAHHAS TPOKIANKA MOXeET ORITH IPOCTO BHITOIKHYTA H3
MeX(UIaHIIeBOTO MPOCTPAHCTBA. Pe3ylbTar — MaccoBad IIPOT@YKA TeIlIo-
"ocuTend B noMemenne MTII u nogsan MK,

JpyTHe OIpenveMOoTpeHHBIe 3aKOHOOATEIECTBOM MEpOIpPHITHSI Io 0de-
CIIeYe HIID HauexXHOH H Oe30TKa3HoH paboTel anemenTo MTII He Hyxna-
0TCH B DONMOMTHATEIRHOM 00bAcHeHHHU. IIpapnia TeXHHIeCKOR 3KCIIIyaTa-
1IN TeIIOBEIX SHEPTOYCTAHOBOK U IPEAIHCAHN S HHCIIEKTOPOR TeIIocHAD-
KAOIIHAX OPraHu3alui HeOOXOMMMO BRITIOJTHSTE.

Pesynpratsl npoeefeHHOro odcieqopaHusd MK, BKIIOYeHHBIX B IIAH
KaIUTATBHOTO PEMOHTA CHUCTEM TeINOCHA0XKEHN S, CBHAETEABCTBYIOT O TOM,
gTo Ha 35% obclenyeMBIX JOMOR IIapaMeTphl TEIIOHOCHTENS HAa BBINOME
13 UTII otnnyanueh OT IPOeKTHBIX (TONOBOPHBIX) HATPY30K B DONBIIYID
cTopoHy. HecooTReTeTRHe PaKTHUSCKHX IMApaMeTPOB TEIIOHOCHTEIS JIO-
TOBOPHEIM HATPY3KAM IPUBOTHAT K CBEPXHOPMATHBHOMY H M30BITOTHOMY
MOTPeOIIeHHIO TEIJIOBOH SHEPTHHM HA OTOINIEHHE M, KAK CIeNCTBHE, K IIO-
TMOTHUTEIBHEIM pPacXomaM CcOOCTBEHHUKOB 33 VCIVIH TeIIOCHAOXKAIOIINX
OpPTAHMU3ATTHH.

Iomapnsaiomee donprHCTEO MTII B POCCHE pealn30BaHO IO CXeMe ¢
5MeBATOPHEIM V3IOM CMeIIHBaHuA. OCHOBHON HEMOCTATOK MOMOOHOTO TEX-
HHYECKOTO pellleHns CBI3aH ¢ IPHHITNIHATRHON HeBO3MOXKHOCTRIO OIepa-
THUBHOTO VIIDABIEGHHUS IIapaMeTpaMH TeIUIOHOCHTEIA, IPHBOIUT K HepAallk-
OHATBHOMY IIe€pepacxoay TEIIOBOH 3HepIHH B OCCHHE-BeCeHHHE MEPHOIE
OTOIUTEIBHOTO CE30HA.

Buenpenne aproMatusupoBaHHbIX HMTII, pacnonoxeHHBIX Helocpem-
CTBEHHO B OTAINIMBAEMOM 3TAHHH, IIOMHMO CO3MaHHUSA KOMMOPTHEIX YCIO-
BHH BHYTPH IIOMEIIEHHS, IPHBOIAT K CHUXEHHIO ITOTPeOIeHH TeILIOBOH
SHEPIHH.
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OnTHMaIbHOe TOTpebNeHHe TEIUIOBOH SHEPTHH MPH COOTIONEHHHN Tpe-
fyeMoil KoMDOPTHOCTH B MOMEIIEHUAX 3MAHUH SBIgeTCS OCHOBHOH 3ama-
yelf aHeprocbepexeHNd B chepe KOMMYHANTBHOTO TEIIOCHAGKEHNS.

M3BecTHO, UTO YCTAHOBKA ABTOMATH3HPOBAHHBIX MHAMBHAYVATILHBIX Te-
IJIOBEIX IIYHKTOR ODecIIeuMBaeT TEIIOBOH KOM@OPT B IOMEIIeHHIX IIpH
MU HHEMAJIBHBIX SKCIUIYATAIIHOHHEIX 3aTPaTax, TaK KaK IPH 3TOM OTCYTCTBY-
eT HeoOXOMHMOCTh PETVIHPOBAHHA IIapaMeTpoB TeIIOHOCHTeNd (pacxoma
ceTeBOM BOMH H TEIUIOBOH HATPY3KH OTOIJIEHHS) B HCTOUHHKE TeINIOcHAD-
KeHHS PH KoNeBbaHNIX TeMIIepaTyPhl HAPYKHOTO BO3IYXA B TeUeHHE CYTOK.
OTMeTHM, UTO IPH IeHTPAIN30BAHHOM PErYIHPOBAHHH TeIonoTpedie-
HHAS, KOIMA PeXHM TellIocHAOXKeHHI 3aBHCHT OT H3HAYAJBHO BEICTABIEH-
HEIX IIapaMeTPOB, BHeIpeHHe ABTOMATH3AIINH ¥ OTHENBHBIX HOoTpeduTenei
BeleT K H3MeHeHHR IapaMeTpOoR TellIocHAOKeHAA vV HoTpednTeneH, He oc-
HallleHHBIX ABTOMATH3HpoBaHHbBIMA MTII.

IIprMeHeHHEe TePMOPEIYISTOPOB OTONHUTENRHBIX HIPHOOPOB CHCTEM
OTOILIEHNAI IPHBEIO K IepeXoay CHCTeM TeIIOCHAOXKeHHS OT KauecTBeHHO-
IO PETYAHPOBAHNS K KaUeCTBe HHO-KOIHIeCTReHHOMY. 1IpH 3TOM 1715 IIOBEI-
LIeHH 3HepreTHueckKod 3P deKTHRHOCTH Beell CHCTeMEI TeIIOCHADXKeHHA
JOMEHO 00ecIIeUNBaThes O THMANIBHOE TEILIONOTPedIeHIe He TOMBKO KaX-
Ioro aboHeHTa, HO I MYHHIIHIIATHTETA B IeNoM. PellleHmne maHHOH 3ama-
g TpedyeT COOTBETCTRYIONIEr0 HAVIHOTO, TEXHHIECKOTO H IPAaKTHISCKOrO
nomxona. IIpn yeTaHOBKe IOTON03aBHCHMOIO PeTYIHPOBAHNA KAauecTBO Te-
IIOCHAOKEHHs VIVUIIIAETCS TUIb ¥ KOHKPETHOTO IOTPedHTensd. ¥ 0CTalb-
HEBIX a00HEHTOB, TOTKIIOUeHHEIX Uepes 3IeBATOPHEIE V315l CMEIIeHH I, 3T0
IPHBOTHT K M3MEHEeHHIO IapaMeTPOB TeINIOCHAOKeHHS (TaKHX KaK Pacxol
CeTeBOH BOMEI, TEMIIEPATYPA BHYTPH IIOMEIEHHS H T.1L. ).

IToBpIIIeHHE TABIEHHUS CeTeBOH BOMBI MOXKET IPHBECTH K BOSHUKHOBE-
HUIO ABAPHMHHEIX JTHOO ITePeXOMHBIX THAPABIHYECKHX IPOIECCOE, BEI3BaH-
HBIX KONebaHWeM HABIeHUS B CHCTeMe TeIIOCHAOXKEHHS TOpOAa B I[EIOM.
DTOTrO Helb3d MOMVCKATEH C TOUKH 3PeHHS HANEKHOCTH 3KCILTYATHPYEMEIX
CHCTeM TeIIOCHAOKeHH, SBIJIONIEHCS OTHUM H3 BAXHeHINX GakTOpOB
IIPH BEIMOJTHEHHH JOTOBOPHBIX OTHOIIEHWH MeXTY TeILTOCHAGKAIOIIIMHE
OPTAHM3AIUIMH U TOTPeOHTENIMH TEIIOBOH SHEPTHH.

’l!!l‘ Mo MHEHWIO CNEUWanUCTOB pecypcocHadXaoLWKMX opraH1usaunia, ons
== 3aBUCWMBbIX CXeM TennocHadxeHua (0e3 TenNo0OMEHHMKOB) Heol-
XOAMMAa YCTAHOBKa PEryNATOPOR Nepenaga gasneHus. MNMoaaepxkaHue
CTaBWALHOMO AaBNEHWA B 05LLER CETWM LEHTPaNW30BaHHOTO TENNOCHAas-
XEHMWS NP 32BUCUMbIX CXEMAX MO OOBEKTUBHBIM MPUYUHAM HEBO3MOX-
HO. BTO CBA3AHO C TEM, 4TO COCEAHWE NOTPedWTENW TOXE MOTYT one-
pPaTHMBHO MEHATbL PAcXoL TENOHOCKTENS Ha cBoMx WTI, 4To NpyvBoAMT
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K M3MEHEHMWIO AABNEHWS B ceTW. ECnK Ha y4acTke CeTH UMEETCSH OKOMo
COTHW OOMOB, CKa4KK AaBNEeHWA HensBexHbl. VIMeHHO NoooHble 13-
MEHEHWS OABNSHWA W KOMMNEHCUPYET PErYNATOR Nepenana aBNeHWs.
OdeononHuTtensHas v GecnonesHasa padoTa NPUBOOOB PEryNMPYIOLErc
KnarnaHa W Hacoca, ECTECTBEHHO, COKpaTWT cbluee Bpems cnyxBel 0o-
POroCTOALLMX SNEMEHTOB.

b OTcroaa MoEKHO ¢IeTaTh BRIBOI, UTO I HanOomee KaueCcTBeH-
HOTO TeIJIOCHAOXKEHNI CHCTEMOM aBTOMATHUECKOTO PErYIHPOBAHKS
JOMKHE ORITH O0ecleueHE BCe MOTPeOnTeNH.

IloromoszapucuMoe peryANPOBAHNE U peTyIHpoOBaHHE Iepelaga JTaB-
JICHHWH;

e O0eCIeUNBAIOT THAPABINUeCKNH 0aNaHe B CeTH IIeHTPAIH30BAHHOTO

TeIUIOCHADXeHHS
e TApPaHTHPYIOT MPABHIbLHOE paclpeieleHHe TEIIOHOCHUTENS MeXIY
BCEMH ITOTPeDUTEIAMH;

® YMEHBIIAIOT OOIIME PACXOM IO CETH;

e CHHXAIOT IOTEPH TeIlla;

e VIVYILIAIOT YCIOBHS PAOOTEI HACOCOB.

BHeapeHne aBTOMATHAUPOBAHHEBIX V3I0B VIeTa, PACIONOKEeHHBIX HeIloC-
PEICTReHHO B OTAIIMBAEGMOM 3MaHWH, IOMHMO MOBBIIIEHAS 3(heKTHBHO-
CTH PeTVAHPOBAHMS OTOIIEHHS (co3gaHne KoM(OPTHEIX VCIOBHH BHYIPH
MOMEIIeHHS ), ITO3BOMIIET TaKXKe FOBOPHTh 00 sHepreTHYeckKoH »hhekTHB-
HOCTH ¢ TOUKH 3peHHS CHIDKeHNI MOTpedIeHNA TeINIOBOR 3HEPTHH.

CHuxeHune TemonoTpedieHnsa y a0OHEHTOB B CpelHeM COCTABILET
20—-30%, TIpK ATOM YIVUIIAIOTCA KAUeCTRO H HAMEKHOCTE TeMIOCHAOKe HIS.
CHMZEeHIE pacxola ceTeBOH BONEI B CHCTeMe TeINIOCHAOXKeHHS BeleT K 3KO-
HOMUH IEKTPHYCCKOH SHEPTHH HA IIePeKAYKY TeIUIOHOCHTEINA.

OmHOR U3 OCHOBHHIX IPHUYNH, CASPKHBAIOIINX MAaCCOBOE HCIIONb30BA-
HHE ABTOMATH3UPOBAaHHEIX UTII, ABiseTcs X ¢paBHUTENEHO BRICOKAS CTO-
HMOCTB.

B HacTosmee BpeMs XOPOIIO 3aPeKOMEHIORAN cedd ellle OMMH IIOIXOI K
MomepHu3annun WU TTI, KoTophiit T0o3BOALeT B IOTHOR Mepe HCIOIb30BAThH
TeXHHUYECKHEe IIPenMYIIecTBa abToMaTH3upoBaHHEIX M TII 1 B To XKe Bpems
IPHBOIHUT K 3HAYHMTEILHOMY COKPAITEHNIO 3aTPaT MIPH BEIMTOTHEHHH MOH-
TAXHEIX U MYeKO-HATAZOUHEIX PAdoT. DTOT MOAXOMN PEalH30BAH B CMECH-
TeIbHBIX V314X ABTOMATHUECKOTO IIOTONHOTO PETYAHPOBAHN.

CVYAIIP npencrasnserT cobodl KOMIAKTHBEIA aBTOMATH3HPOBAHHBIA
CMECHTEIbHBIH y3ell, KOTOPhIH oleclieunBaeT yIIpaBleHHe MapamMe-
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TPAMH TETUTOHOCHTENS B CHCTEMe OTOTUIEHNS B 3ABUCHMOCTH OT TeM-
IepaTyphl HAPYAKHOIO BO3AYXA U YCIOBHH 3KCIIYaTAIIMN 3MAHHS.

CYAIIP npenHasHadeH JJIs aBTOMATHYECKOTO PErYIHPOBAHM IlapaMeT-
POB TeILIOHOCHTES (TeMIIEPATYPEL), IOCTYIIAIONIETO B CHCTEMY OTOILIEHK .

VYipapneHHe NapaMeTpaMH BLIIONHAETCS KOHTPOIEPOM, KOTODEIH B
COOTBETCTRHH ¢ 33aJaHHLIM ANTOPHTMOM H TeMIIepaTypol HapyXHOIO BO3-
nvxa hopMHEpPYeT VIPABRISIONHAE BO3NEHCTBUSA HA PEryIHPYIOIIMHE KialaH
1 Hacoc. IIpy TOHMKeHUN TeMIIepaTypPhl HAPYXHOTO BO3MYXA TeMIIepaTypa
TeIUTOHOCHTENS, TOCTYIIAIOIIETO B CHCTEMY OTOILIEHNS, YRENTHIHBAETC, H
HaoOOpOoT.

CVYAIIP obecnieunraeT cTaOMALHEIN Hepenal TaBIeHNSI MeXTY IMOmAio-
IIHM B O0paTHEIM TPyOOIIPOBONAMHE CHCTEM OTOINIEHHS,

Koncrpykuug CYAIIP ofecliednpaeT 3aMeHY BONOCTDYHHBIX 2J1€BATO-
POB.

CYAIIP npencrasinger coboll QIIOK 3aBONCKOH TOTOBHOCTH, ITONIHOCTHIO
coDpaHHBIA ¥ TOTOBBIH K YCTAHOBKE Ha 00BEKTe, KOTOPHIH 0DeCIIeUHBAET:

e HACOCHYIO IHPKV/SIITHIO TEIIOHOCUTENS B CHCTEME OTOIIEHHS

e KOHTPONb BHIIOMHEeHHS TPeByeMOro TeMIIepaTYpHOro rpaduka Kak
MIOMAIOIIErO, TaK H OOpATHOTO TEIIOHOCHTENd (IpemoTBpaIleHne
<IIEPETOIORs 1 MePeOXIaXKIeHUS 3TAHMH);

e TIOMIEPXKAHHE IIOCTOSHHOTO IIepelaia JABJIeHHs HA BBOIE B CHCTEMY
OTOILIEHH, YTO obecleunBaeT paboTy aBTOMATHKH CHCTEMEI OTOII-
JeHNd B pPACYeTHOM PEXHMe;

¢ BH3YaJILHBIH KOHTPOIID IAPAMETPOR TEMIIEPATYPEL HA BXOIE H BEIXOIE
CHCTEMSEI OTOILIEHHUS.

CVYAIIP MoHTHpYeTCS BMECTO BOTOCTPYHHEIX 316BATOPOR COOTBETCTRY-

I0IIIETO THIIOPa3Mepa.

Janee B KauecTBe IpHMepa IPHBENeHH YepTeX W IPHHIWIHATLHASL
cxema CYAIIP, ycraHaBIHBAEMOI'O BMECTO BOIOCTPYHHOIO 3J1eBaTopa (CM.
puc. 12).

B obmem ciyyae B KoMiLiekT nocraski CYAILIP pxomgr:

e PErvi[aTOp HorpedieHus TelioroH sHepruu PIIT-1.2.J1 (aBYXKOH-

TYPHBIH KOHTPOIIEP);

e TEPMONATUMKH A0 YeThIpeX INTYK, BKIIOUAST JTATUHK TEMIIEPATYPEI Ha-
PYXKHOTO BO3IYXa U JATYHK TEMIIEPATYPH] B KOHTPOILHOM ITOMEITIE -
HHH;

KJIAIaH CeleNbHEIH 3aI0pHO-PeTYIHPYIONIHI ¢ 2IeKTPOIPHBOIOM,;
Hacoc MAPKYIAIAOHHEIH (ONMH WM COBOSHHEIM);
KJ1amaH o0paTHBIH.
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&> (OCHOBHBIMH TIPHUMHAMH CBEPXHOPMATHBHOTO TOTPeOIeHHS Te-
TUIOBOH SHEPTMH Ha HYXIB OTOILIEHHS IBIAIOTCS HECOOTBETCTBHE pe-
EKHUMOB paboTH TETIOBOTO MYHKTA TOTOBOPHOH TeTIMOROH HaTpy3Ke.

& Bremnvatupyemble UTII ¢ Mcnonb3oRaHHEM 3JIeBATOPHEBIX Y3IIOB
CMETTTHBAHNA MOPATLHO W TeXHONOTHUeCKH YeTapelH U He MOTYT ode-
CTICUNTE panmoHansHoe 1 achdekTHRHOe MoTpebleHne TeTNMoBOH aHep-
THH.

&> TIomHITKH BHEMPeHWs 4BTOMATH3MPOBAHHBIX CXeM VIIPABIeHMs
MApAMETPAMHE TETUIOHOCHTENS B 5I€BATOPHEIX Y3IaX CMeIIMBAHNS B Ha-
CTOSITEE BPEMST He TPHBOIAT K 3 deKTHRBHOMY TOTOMHOMY PETYIHPO-
BAHHIO.

&> Haumbonee 3¢pdhekTHBHEIM pelleHNeM PAIlHOHAIBHOIO MOTpedie-
HHS TeIMOROH SHEPTHH ARIIIOTCS TIOMHOIIeHHEIE ARTOMATH3UPORAHHEIE
TETUTOREIE TTYHKTHI ¢ TIOTOMHEIM PETYIUPORAHHEM.

ﬁ Hanbonee PalMOHAJIBHBIM PEIICHUEM, COYETAIOIINM TEXHHUYCCKHE
IIPEUMYIICCTBA ABTOMATH3MPOBAHHBIX TCILNIOBBIX IIYHKTOB M CpaBHHM-
TEIBHO HEBBICOKYIO CTOMMOCTL BHEIPCHKA, ABIACTCA HCIIOIbB30BAHHEC
CVAIIP.

2. Monepunsamua UTII ¢ yecranoskoii Temnnoodmennnka I'BC
H ycTaHoBKo# anmapatypsl ynpasienuda I'BC (pervaaropos
TeMIepaTYphl Topadeil BoIbl)

OIHHM 13 METOHOB HOBLIIEHU S sHeproaddekTupHocTH B chepe KKX 98-
ngeTcd 3akpeiThe cuceTeMbl 'BC ¢ nenone3opanreM TelniooOMeHHOro 000-
PYIOBaHUIA.

ConmacHo 4. 8 ¢r. 29 QemepanpHOro 3akoHa or 27.07.2010 Ne 190-@3
«O rermocHabxeHuH» ¢ 1 aHBapsg 2022 I. KCHOAB30BAHKE LeHTPAIH30BaH-
HEBEIX OTKPEITBIX CHCTEM TeIIOCHAOKeHHS (TOPSYero BOZOCHAOKEeHNS) M
ayxn I'BC, ocyllecTBageMOro nyTeM 0Tdopa TeIVIOHOCHTEIS HA HYXKIbI TO-
pg9ero BomocHAOXKeHN, He monyckaeTcs. HecMoTpd Ha psam szaTpat, KOTO-
Phle HeoOXoquMO OVIeT OCYIIECTBHTL IIPH IIepexome Ha 3aKPRITYIO CHCTEMY
ropAYero BOZOCHAOXKeHNs, TAKOH IIepPeX0l B KOHeYHOM cueTe OyHeT BLITO-
JleH W 1J19 TeIIOBLIX ceTell, M Oy caMuX ImoTpeduTeeil.

IIpenmylliecTRa Mepexona HAa 3aKPBITYIO CXeMY IPHCOETHHEHHS CHCTeM
I'BC:

e IS TETUIOBHIX CeTelt:

% YBOIMUCHHE CPOKA CAYXKOB BOMOTPEHHBIX KOTIOB, MATHCTPAIb-
HEIX B KBAPTAIbHEIX TEIJIOBLIX CeTel;
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% CHHXeHNe HATPY3KH HAa CUCTEMY IOMIUTKH TeIUIOCETH;
% COOTBETCTBHE KaYecTBa BOMHI CAHUTAPHBIM HOPMAM, YCTAHOBIEH-
ueiM CIT 30.13330.2016 «Cox mpasmi. BryTpeHHHE BOIOIIpO-
Bom M kKaHanu3aums smaHui, CHull 2.04.01-85%s, yTBepXiueH-
HEIM W BBEIEHHBLIM B HelcTBHe npukazoM Muncrpos Poccun ot
16.12.2016 Ne 951 /mp;
% CTa0HMILHAL TeMIIepaTypa ropsgdeil BOILI,
e I HOTpedHTeNeH:
% CHHXeHHe omnaThl yeayl I'BC 1 cooTBeTcTBHe OIIIATH (hakTHYe-
CKOMY ITOTpebIeHHIO BOIEL;
% CTaOHMIbHAS TeMIIePaTypa ropsddeil BOIEI,
% COOTBETCTBHE KAUeCTBa ropsgdeil BOMBI CAHUTAPHBIM HOPMAM.
OcTtaHoRuMcd TOAPODHee Ha KIIFOUEBEIX IIPEUMYIIECTBAX.

2.1. IIpuBenenre KavecTra ropssaei BOIBI
B COOTBETCTBHE ¢ CAHUTAPHLIMHA HOPMAMHA

KavecTBO ropsiueii BOILI B TOYKAX BOAOpazbopa y norpedHTelell TOIXKHO
COOTBETCTBOBATE HOPMAM IHTheBOH BoIbI comtacHo CII 30.13330.2016.

1Ipu 3akpbITOl cHcTeMe TellIocHADXKeHHS HAIpeTas BOda ¥ noTpeduTe-
neii mpakTHuecku Beerma cooTeeTeTRYeT I'OCTY Ha MHTHERVIO BOIY, TaK KakK
TOPONCKOH BOTOIPORON paboTaeT B TYIIHKOBOM PeXIME.

IIpu OTKpHITOM cHeTeME TEIIOCHADXKEHHI OCTPO CTOUT BOIPOC IMOMVUIe-
HHA IOoTpeduTeNeM BOOB HAMIeXaIlero KauecTBa. B ueM Xe mpuumuHa? Pe-
KHUM padoTH TaKoi CHCTeMEl — HEMPepHIBHAS ITHPKYILIHI ¢ MHOTOKPAT-
HEIM IPOXOXIeHUEM Topsgueii BOMH depes MHOTOUNCICHHEIE OTOMUTENbHEIE
npubdopsl. IocaemHne IBAAI0TCI MCTOYHHUKOM 3aTpPA3HEHMS W YXVIAIICHHS
KauecTRa IMHTHEROH (ceTeBOH) BOMH IO OPTaHOACITHUECKUM TOKA3ZATEIIM:
UBETHOCTH, IIPO3PAYHOCTH, CONEPRKAHMIO XKeje3a, PA3BUTHIO HeQJIAToIpH-
ATHOH MHKpOQIOPBI U HOSBIeHUIO 3amaxa. Oco0eHHO 4eTKO 5TO Ipocie-
EKHBAeTCs B HaYajle OTOIUTEIbHOIO IepPHOAA IIPH MACCOBOM 3aIIVCKe CHUCTEM
OTOILIeHHA. B AKCINIYaTAIMOHHBIX YCIOBHAX DOPOTLES ¢ 3THMH ABJIeHHAMHK
TPYHLHO.

2.2. CHuZKenne 3aTPaT HA NOATOTOBKY HOXMHTOYHONH BOABI
H NepeKauKy TemmoHOCHTETA

IIpu otkperTofi cucteMe I'BC pe3ko BO3pacTaeT pacxod IMONIHTOYHOMH
BOIBI, TAK KAK HEOOXOOUMO BOCIONHATH M3PACXONOBAHHYIO BOLY MOTPE-
Butenamu. TToMMHUTKA TEMIOBHX ceTeil B 3aKPHITHIX H OTKPRITHIX CHCTEMAX
OCYIIICCTRISETCH 32 CUeT PabOThl MOMNMATOYHEIX HACOCOB M YCTaHOBOK IO
BOMOIOAIOTOBKE IONIUTOMHOR Bombl. B oTKphITON cxeme ux Tpelyemas
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IPOU3BONUTENBHOCTE B 10—30 pa3 Oonblle, 4eM B 3aKpHITOH. B pesynrrare
[IPY OTKPBITOH cHCTeMe DONbIIMMK OKA3BIBAIOTCA KAIIMTAIBHBIE BIOKEHMWS
B TeTTOUCTOUHUKH.

Topsiuast Boma 3aMaHHOM TeMIIepPaTYPhl IOMYIALTCH [IPH HAIPEBE XOJIOI-
HOH, BOOOIPOROIHOH BOABI B TeINIOOOMeHHUKE. [IMPKYIAIMOHHAS JTAHWS
Manolt TPOU3BOTHTEIRHOCTH 0BecTIeUHRACT MMOCTOSHHYIO 3aMaHHYIO TeMTIe-
parypy B Tpy0ax Bodile cMecuTeneil, u30amigad or HeoBXOIUMMOCTH CIHBATD
B KAHAIHM 3310 JOPOTrOCTOAIIYIO HATPETYIO BOMOIIPOBOMHYIO BOLY, [IOKA €€
TEMIIEPATYPA He CIWIKOM BhIcoKa. [IpH MCTONB30BAHHN ATHX pelleHuH
aHeprocbepexeHNe COCTARIAET M0 15% ¢ MOMYTHOM 3KOHOMEEH BONE W3
BOmoTipoRoma. McenonsiopaHre NMUPKYIAIHUHE TTOZRONSET MUMETh MOCTOSH-
HBIf TIPOTOK TEMIOHOCHTEN Mo OBeHM CTOPOHAM TelMooOMeHHHKA. BTO
CYIIECTBEHHO YBEIMUMBAET CPOK PABOTH TEIJIOOOMEHHUKOB B3 3arpsa3He-
HUS OTIOXKEHUIMH.

IIpu OTKpBITOH cHCTEME Bech TeINIOHOCHTENb MIPOXOIUT 00M3aTelIbHYIO
BOOOIIOATOTOBKY Ha TINIOMCTOYHHKE — KoTelbHOH unn TOL. XonomHas
BOMA, TTepefl TeEM K4K CTATh TeTUNTIOHOCHTENEeM, KaK TIPARUIO, TpedyeT CHHXKe-
HUY KeCTKOCTH U ODeCCONMBAHUA BO M3DeXAHHE BO3HWKHOBEHUS HAKWIIN
[IPU €€ HAIPeRe B KoTax. TeM He MeHee OHA JOIKHA COOTBETCTBOBATE CaHM-
TAPHEIM HOPMAaM, TIPeThIBIIEMBIM K «BOIE IUTheROM» . IIpeTeH3HN K IIBETY,
3aI1aXy W OPYTEM 0cO0eHHOCTIM TOBAPa «IrOpsAdas BOMa» BO3HHKAIOT M3-3a
HapyIIeHHI TeXHHUECKHX peTIaMeHTOR.

) TagnM opasoM, Tepen TPHHITHEM KAKHX-THOO pelleHHil o
DPEKOHCTPYKIINE ceTell HeoOXOMMMO IIPOBECTH TeXHHYecKoe obcie-
TOBAHHE OOBEKTOR OTKPEITON CHCTEMEI TEINMOCHAGKEHHUS (TOPIIETO
BOMOCHAGKeHNA} Ha TIpemMeT MPHUEBETeHNS KauecTBa ropaueil BOTH B
COOTBETCTBHE ¢ YCTAHOBIEHHEIMH TpeBOBAHHAMH ¢ YKa3aHueM (-
HAHCOBHIX TOTPeOHOCTEH I peanlH3allHl MEPOTIPUATHI MIPH HANK-
THH BO3MOKHOCTH.

B oTcyTcTBHE BONOIIONTOTOBKM XecTKad BOHA CIIOCOOHA BRIBECTH H3
CTPOS TIENVI0 KOTENBHYIO 34 CUMTAHHEIE Mecdinl. TToaToMy Ha TI060M Te-
MIOHCTOYHUKE VIenseTcs BONBINOe BHUMAHNE COBNIONEHN) BOTHO-XHMH-
YeCKOTO pexXmnMa. Ha BOTOMOATOTOBKY TpATATCd peareHTHl (TOBapeHHas
COMb MTH CepHAST KMCIOTA ), TeKTPOIHEPTHS I MOTAYH BOII, TPOBEMEHH
penaMeHTHEIX PadoT Mo OBCIYKUBAHNIO (DHILTPOB, PACXOOYIOTCS CPEICTBA
Ha TeKVIITYIO SKCIITYATAIINIO H PEMOHT OB0PYIOBAHNI.

Emme omwH MHEHYC OTKPEITOH ¢XeMBI — TIpH HeOOMLIIOM pasbope Boma
HAUMHAET OCTEIBATEL B TPYOax.
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B nutepaTtype mo Hajamke CHCTEM TEIIIOCHAOKEHHS YIIOMHHAETCI O TAK
HAa3bIBAEMOI cpeske TeMIepaTypHoro rpaduka no yeiaopusam I'BC. To ects
MHUHHMAJIBEHAS TEMIIEPATYPA TEIIOHOCHTEIS VCIOBHO mpuHEMAaeTcs 60 °C,
1 B TeIlIEe IePHONE OTOIHTEILHOTO ¢e30Ha (KaK IPABHIO, CeHTIOPD, OK-
TI0Pb, aIpenb, Mai) TOTpeOUTeNH MOAYIAIOT TOPAsTO OOIBIE OTOIIeHNA,
yeM ATO TpeboBaloch OBl 0 HOpMaTHBY. ClledyeT OTMeTHTh, 4TO TpeboRa-
HHSI K TeMIIepaType TOpIuell BOAE U 3aKPHITEIX CHCTEM HECKONBKO MSTYE:
TpebyeMass MHHHMAJILHAS TeMIIepaATYPa VCJIOBHO cocTapndger 55 °C. B pe-
3yIbTATE BO3HUKAET SKOHOMHS TOIUIHBA II0 CPABHEHHIO ¢ OTKPHITOH CH-
cremoii. Tlpapma, MHOTHe TelTocHAOXKAIOIMe OPTaHU3alluy, TIIAd Ha OT-
KPEITEIE (hOPTOYKH B TEIUTYIO IIOTONY, H TAK YKe (PaKTHIeCKH BLHINEPEMUBAIOT
TeMIIepaTypy B paiioHe 5557 °C.

B cucTemMax ropsdero BOHOCHAOXKeHHS HMCIOAB3YIOT B IIONABIAIOIIEM
DONMBINIMHCTRE CIYIAER TOMLKO IBE PASHOBHIHOCTH TEINOOOMEHHIKOR:

1) IIacTHHYATBLIE H

2) KOXVXOTpyOUaTHIe.

Pazbepem ux noapobHee.

2.3. IInacrungarnie Ten1000MeHHHKH

Hewmuoro metopu. [leperle YITOMHHAHNS O TITACTHHUATOM TEMIOOOMEHHN-
Ke HCTOPHKH OTHOCAT K VI BeKy 10 Halle sphl. Mo Hac ZOIUIH MpeKpacHo
COXpAHUBIHeCS (BPEeCKH ¢ M30BpaXKeHNIMH BOMHOBR OpeBHel Tamnuu, Ko-
TOPbIE MEPBEIMH CMOTTH NCTIOTb30BATE TPUHITHII TEPETAUN TN B TAK Ha-
3BIBAEMBIX TEPMAX — JPeBHEPHMCKUX (IpeRHerpedecKnx) DaHsIX.

Benw He cekperT, UTO PATHEIA TPYI BOHHOB CYPOB, H TO3TOMY HUX TH06H-
MBIM 3aHITHeM OBLIO IPHATHOE BPeMAIIPOBOXIeHHe B GaHgIx. UTo I roBo-
PHTh, TOTMAIITHIAE GaHW He YeTa HBEIHEITHUM: TOPSUAsl BOTA HATPEBATACH B
KOTJIAX MPaKTHYECKH IO KHIIeHHS, JaGhl YHHYTOXHTh MHKPOOPTAHH3MEI,
1 TMTONB30BATHCS €10 TIPHXOMATOCE OUEHb OCTOPOXKHO. KpoMe »Toro, B CHIY
PENHTHO3HBIX BepOoBaHHN B lamimm ObUl MIMPOKO PACIPOCTPAHEH KYIBT
GOeBRIX MOMIANeH, 1 OMOBEHHE B GAHIX COREPIMATOCH COBMECTHO ¢ HHMI.
Iloaromy mocTosSHHAS TOTPeOHOCTh HMEHHO B Mepy Topsdueil Bome OblIa Be-
nrKa. CMellleHH e XKe KHIIITKA ¢ XOI0THOH BONOH CUNTAI0Ch HETOMYCTHMBIM
{OTISITH Ke M3-34 PHCKA HATHYMS MEKPOOPTAHHIMOB). BoTaThIe TH0I1 MOTIH
[IO3BONHTE cede PazBaBIgdTh KAMSTOK BHHOM HIH MOJIOKOM, UTO OBLIO He-
MOSBONMHTENBHON POCKOIIBIO T MPOCTHIX BOMHOB MM OOBIUHBIX TPAKIAH.

Kax cnenctere, mOTpefHOCTE B GOTBIIOM KOTHUECTEE TEMI0H BOIEI T
MBIThS IIORIEKNA 3a cODOH pasBATHE IEPBBIX TEIIOOOMEHHBIX ATIIAPATOR,
KOTOPBIE B TO BpeMs JHOO CIENHAILHO M3TOTABIMBANKACE KAK CTAIIHOHAD-
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HEIE YCTPOIcTRa, MO0 B TTOXOME NCMONB30RATACE YACTh MMNACTHHYATOTO JI0-
CIIeXa WJIN IINATEI.

@akTUUeCK) MEePBRIM MIACTMHUATHIH TeMIO0OMeHHUK MPEICTARISIT CO-
0011 BOTHYTEHIH THCT MeTaNNAa, O KOTOPOMY TeKJA Topsdast BOMA U KOTOPEIH
OBLT YACTHYHO MOTPYXEH B 0acceltH ¢ MPOTOUHOH XOMOTHOR BOTOI.

b Tagum 00pasoM, OBUI ONpemeNeH IPHHUIHI TeIIOOOMEHA IS
IIACTHHYATOTO TeINMOOOMeHHMEA: MIBe EMIKOCTH — XOJIOMHAS H
ropsyas — OOMeHHBATHCEH TEIIOM dYepe3 (OUTYPHEIH JHUCT MeTalIa
(TOrma Memuy MJIM OpOH3LL, 4 TO H cepedpa WK 30J10TA), He CMELIHBA-
SICh IPYT ¢ APYTOM.

Hamwmumio puchaeHnd Ha THCTe MeTAJIa IepBOe BpeMs He MPHIARAIOChH
3HAUYEHHS, TaK KAaK HAYKa TEIJIOTEXHHWK4 B JPEeBHOCTH OTCYTCTBOBANA B
npuHITATe. OMHAKO IBITIHBEIE VMBI TOTO BpeMeHH IMOAMETHIH OIpeneneH-
HYI0 33KOHOMEPHOCTh (HaIpHMep, JNHCT, VEpallleHHbIH JeKaHHBIM OpHA-
MeHTOM, OBICTpee OXIAXKIAET BOLY, H ero TpedyeTesl MeHbIIle 110 IIIOIIANH ),
To ecTh yKe TOIZA OMBITHHEIM IyTeM OBUIC YCTAaHOBIEHO, UTO HAJIHIHE IIpe-
IPaJl, 3aCTABISIONINX XKHIKOCTh IIepeMeIIIHBATELCS B IIPOIIecce ee NBHKEHNA,
MIONOKHUTEILHO BANAET Ha IPOIece Iepenadl Tella.

HMMeHHO NIIpoKOe MpHMeHeHHe TOTODHBIX allllapaToOB IPHBENO B KOH-
Ile KOHITOR K Oolee TOAThHOMY oOIeHNI0 XKuTenell Pumckoit UMoepun B
faHIX M CO3MAHHIO IEPBOTO B MHpPE MeMOKPATHYECKOIO TOCYIAPCTBA, THE
KAXITHIH MOT BOCIIONL30BATHCI CBOMM IIPABOM 0e30I1aCHO TIOMBIThCS B DaHe
TeTNoH BOTOH 32 OTHOCHTENRHO HeGOMBINNE JeHBTH.

IMagenne Pumexoit UMOepni 03HAMEHORANO cODOM 3aKAT IIACTHHUIATO-
ro TemoodMeHHHKA B EBpolle Ha Donrve coTHH JeT. Ho, Kak HH cTpaHHO,
B 3TOT TeMHEIH m1g EBpoIb HmepHON NIACTHHYATHE TeIooOMeHHHK Ha-
YHHAeT AKTHBHO NPUMeHATLSS B ¢TPaHax A3HH, a 0coDeHHO Ha TePPHTOPHH
cerogusaiHed Monronun 1 Boctounoit Cubupu.

HMMeHHO OTTYIA XIBIHYIH OpAbl KOUeBHHKOB, Pa3pyIIHBIINX PHIMCKYIO
HMMmepHrio K BEIBE3IINX B 3TH PalOHEI OTPOMHBIE IIeHHOCTH IpeBHero PrMa,
B TOM UHCIE HECKONBKO TEIIO0OMeHHAKOB (BAPBAPEI OBLIH XKAJHEI 10 30110~
T4 U TO3TOMY TalllMIH BCE, YTO YIABANOCH B3ITh ¢ cofoit). Taxke B IOIOH
VTOHSINACH MHOTHE COTHH THICAY IIEHHUKOE, CPETH KOTOPEIX HAXOTHIACH
M 9acTh TeXHHYeCcKOH ammuThl Pumckol Mwmepun, KoTopasd cO BpeMeHeEM
CMOITIA BO3PONHTH KVIET MBITES B DaHax. OcobeHHO 3T0O ORITO XapaKTepHO
Juid perroHos Boctounol Cubupu, Muaauu u Tudera.

Croenudprdeckoil oco0eHHOCTRIO H3TOTOBICHNS XKeloOUaThIX TellIoob-
MEHHBIX INTACTHH OIS A3HH CTalI0 YKpallleHHe HX opHaMeHTOM Oe¢3 HaHe-
ceHnsa yekaHkn. (IlomoOHoe yIIpolleHHe B M3TOTOBIEHHH XapakKTepHO IO
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CHX TIOp OIS BOCTOUHBIX MPOM3BOIMTENeH MIACTHMHUATEIX TEINOOOMEHHH-
KoB.) ®akTHUeCKH, He BHIS CYTH Y¢KAHHHBIX VKpallleHHH KaK TypOvIH3aTO-
POB MOTOKA, BOCTOUHBIE MAcTepa IO MPHBRIUKE 3aMEHHIN HX 3MANeBEIMH
pucyHkamu. Ho Takoif mepeBopoT B MATOTORICHHUHN INMACTHH MPHHES CBOH
HeOXHIAHHBIE IIIOME. BMalcBoe MOKPEITHE HA MOREPXHOCTH METANIA OKAa-
38JI0Ch UPE3BRINAMHO CTOMKHM K KOPPO3HOHHOMY BO3HEHCTBHIO MOPCKOH
BOIbI. TAKOE MOKPEITHE IMMO3BOSIIO IMPUMEHSTh IUNIACTHHYATEIE AITIIAPATEI
H Ha nodepexbe MHIMACKOro OKeaHa B HeQONBIINX KYCTAPHEIX IIETKOBBIX
MACTEPCKHUX I OXIaXKNeHHS CIIeIHATbHEIX KPACHTEIeH [IeIKA.

IIpaktryeck Thicagy JeT, co 11 no XII ek, KOHCTPYKIHS [ACTHHIATO-
ro TemnooOMeHHUKA He IIpeTeprepala u3MeHeHHH. OH ocTaBaNCd OLHOILIA-
cTuHUIATEIM. M Tonbko Ha Pyen B xKoHIle XIIT eka OBIT M3TOTORIEH MIEPBEIH
MHOTOIIIACTHHYATEIH TeIIOOOMeHHHK, IO AHANTOTHH ¢ OOCBEIM TOCIIEXOM
PYCCKUX BOMHOB. BTO OBUIO BEI3BAHO XKeTaHHEM TOTYIUTh KOMITAKTHEIH afn-
apaT, KOTOpEIH 0511 Oolee yooOeH IpH TPAHCIOPTUPORKE Ha OOMEIITHE pac-
CTOAHHA B 00EBEIX IOXOOAX PYCCOB, HEXKEMIH UeM allllapaT ¢ OMHOH OOMbIIOH
[UIACTHHOM.

MM Ky3Hela, IOCTPOUBILIETO HOBEIH THIT IIACTHHIATOTO AIIIIAPATA, HO-
LIJIO IO HAC B HCKAXeHHOM BrAe — 3end I'amMaH (3elnurMan).

H vxe Torma Haval IOTHHMATBLCS BOIIPOC VINIOTHEHHS MeXIUIACTHHYA-
TOTO IpocTpaHeTBa., CHAYala 3TOT BOIPOC PEIIANCH VKIIAXBIBAHHEM CIle-
IIHANTBLHOTO IITHYPA, MPONHTAHHOTO TIONCHBMM XHpOM (BOpBaHbIO). IIpH
HyXTe Habop MMACTHH (TpH — IATh ITYK) YKIAABIBAICI APYT HA OPyTa H
TIPOKIAORIBANCS VIIIOTHHTEIBHEIM ITHYPOM. Bed KOHCTPYKIIMS ToMeEIla-
nachk B OCUKY, THe BO BHYTPEHHHE IMOTOCTH IOTABANACE TOpPIYasd BOmA, 4 B
HapyXHEIE — XOMTOTHAS.

b TagaM o0pazoMm, OBII PeaNH30BAH OKOHYATENBHEIH BAapHAHT
KOHCTPYKIIHH IUIACTHHYATOTO TeINI0OOMEeHHHKA, KOTOPHIH MEI HC-
IIOIL3YEM IO CHX IIOp.

[1nacTARYATEIH Tena00OMeHHHE 114 TopsAdeii BOAB OT OTOINIEHHSA COCTOHT
H3 HECKOMBKUX METATINUECKHX MIACTHH ¢ BREIMABIEHHKIME XomaMu. Cobu-
pPalnTed OHH B 3€pPKaTbHOM OTPAKEHNH, TAK YTO MOIYIATOTCS M30MHPOBaH-
HEIE IPYT OT APYT4 KaHATHL A THPKYIAIHH KuakocTeit. TIMacTHHE H3ro-
TABNHMBAIOT MeTOAOM INTAMIIOBKH H3 THCTOBOTO MeTanama. TommmHa — 10
1 MM. MeTann, Kak TIpaBuIo — HEPKABEIOIAS aHTHKOPPOIHOHHAS CTANb,
HO eCTh H M3 TUTAHA, CIeIHAILHEIX CIUIABOB.

Kamanms! Ha IIACTHHAX TAITE BCETO METATOT B BHAE PABHOCTOPOHHUX Tpe-
YTOMBHUKOB ¢ PASHEIMH YIIaMH. UeM ocTpee yTroml, TeM OHICTpee IBUXKCETCS
EKHIKOCTh, 9eM TyIee, TeM 00Jbllle COINPOTHRIEHHE H MelleHHee TBHXKE-
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Hue. ITo cxeMme TEMXeHHUA Cpen 110 KaHalaM IIJMacTHHEL OBIBAIOT 0JHOX0A0-
BBIMH 11 MHOTOXO0J0BBIMH.

&> B nepBhIX HalpaRleHHe NBIKEHHS cpel He MeHIeTes OT Hadyana u
7o kKoHIa. Finle MX OTIMUHTeNbHAs 0COBeHHOCTE — CPENbl IBHKYTCI B
IIPOTHBOTOK (1 DONbIIeH 3 HeKTHBHOCTH).

5> B MHOTOXOTOBBIX ILIACTHHUATHIX TEI0OOMEHHHKAX KAHAILI PACIIO-
JIOXKeHBI TAK, UTO CPelkl MeHIIOT HAIIPARIeHHE NBIZKEHNS 110 HECKOILKY
pa3. Crpoenne y HEX 0OJlee CIOXKHOE, CTOMMOCTDL BEIIIE, HO OHH CIIO-
cOBHBEI OTOHPATh MaKcUMYM Temuia (BeicokHii KIII). B MHOroXomOBbBIX
TeIT0OOMeHHHKAX MOXKHO HOOHTECA HeOOIBINON PASHHIEL B TeMIIEpa-
Typax o0enx KHIKOCTER.

IIo CHOCO6Y COEMMHEHUA IUIACTHHEL OBEIBAIOT paaﬁopﬂbmn H NaAHHBIMH,

&> IlracrEHBI pasOOpHBIX IIACTHHYATHIX TEIIOOOMEHHHKOB COSIHMHSI-
IOTCS TPH TTOMOIIH CIeTHANBHEIX 2IACTHYHEIX IPOKIAI0K (M3 PE3NHE],
dropomaacta). Jnd ofeciedeHUA IrepMETHYHOCTH KAHAJIOB OHH CTSIH-
BAIOTCS METAINIMYECKHMH CTePXHAMH-CTSXKaMu, Jng crabunuzanmn
B KOHCTPYKLIMH NPHCYTCTRYIOT ABe MACCHBHEIE IUIMTEL; HEIIOMBHIKHAS H
nonBHXAHAS. Ha HelmOXBMKHOMN 3aKpeIlIeHEl CTePKHH, HA HAX HAHH3LI-
BAIOTCS INIACTUHEL ¢ XomamMu., Yem mx Ooubllle, TeM OONbIIE MOIITHOCTD,
BonpIle mepemapaeMad Temnora. IlocnenHel yeTaHABIMBAeTCS TOIBHXK-
Has IIACTHHA, HA CTIXKKH HAKPYIUBAIOTCS Taifikil, 3aXKHMAI0TCS IO Tep-
METHYHOCTH KaHAJ0B. Braromaps Takoi KOHCTPYKITHH 3TH TEIIO00MeH-
HHKH MOXHO pa3o0paTh, IPOIUCTHTE, TODABUTEL WM YOPATh IIACTHHEL.
H B 3TOM HOCTOHMHCTRO 3TOH KOHCTPYKIIMH. HemocTaTok — IacTHHUA-
THIf TEINOOOMEHHHK IS TOPSUed BOTLI OT OTOIIEHHS NMeeT DOIBIITHI
BeC U pasMep (eCsIH CPABHUBATD C TAIHHBIMH).

$ ITagunple NIACTHHYATHIE TelI00OMeHHHEH COGHD&I’OTCH Ha 3aBonie.
Hep>KaBeIomHe IINMAaCTUHBI CBAPUBAIOTCA B apFOHHOﬁ cpene, 4To IIO3BO-
TsgeT H30eXKaTh KOPppO3UH B MECTAX CBAPDKH. IIagHHEIC IIACTHHYATEIC TE-
Io00MeHHUKH Hep3360pHHe, B CBMA3H C UCM MOT'YT BOSHHKHYTH CIOX-
HOCTH C HpOMbIBKOﬁ. Hx MIPpEeMYITICCTBO — donee KOMIAKTHEIE pasme-
PEI 1 MEHBITTHH BEC, TaK KaK HET HeoOXOMUMOCTH B CTaﬁHJ’IHBHpYI'OH_[HX
IUIMTax,

Ha puc. 13 npeiacrapieHrl ABa BHIA INIACTHHYATHIX TEIIOODMeHHBIX
YCTPOHCTB — MAasSHBIH (clleBa) M pasbopHEIf (cpaBa).

V Kaxmoro TemnoodMeHHIKA €CTh BXOAB H BBIXOIBI TS TTOIKIIOUEHH
TEIUIOHOCHTENI (OT OTOINICHHS) H BOIBL. BTH BRIXOMEI MOTYT ORITH B BHIE
dranma, TpPVOH OO ¢BAPKY, Pe3b00BOro coennHeHn. OHI MO3BOIAI0T IOI-
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!

KIIOYHTD TEIDI00OMEHHMK I Topd4ei BOIB OT OTOIUIGHHI K Tpy0aM Jo-
foro THIA.

Cetiyac B PoccHH CYIIECTBYIOT TPH OCHOBHBIE CXEMBI TOPAYETO BONO-
CHAOKEHMA, B KOTOPBIX MCTIONb3YVIOTCA TEIDI000MEHHHKH (CM. pyc. 14):

1) TmapamienbHad OMHOCTYIER HYATAS CXEMA TOPAYETO BOTOCHAOKEHHT;

2) MBYXCTYIIGHYATASA CMEIIAHHAA CXEMA TOPAYET0 BOLOCHAOKEHHA

3) NBYXCTYIICHYATAA IIOCIGHOBATENbHAA CXEMA TOPAYETO BONOCHAOXKE-

HUA.
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CaMad TpocTad M camasg Hemoporad — IapannelbHas cxema. Harpep
BOIObl IMPOHCXOOUT B OTHOM TeIIOOOMeHHHKe. ILIacTHHYATBIA TeInio-
OOMeHHHK TOPSIUEro BOOOCHAOKEHHS YCTAHOBISH MapallelbHO CHCTEME
OTOIICHHA, TOCTENOBATEILHO ¢ PETYINUPYIONIHM KIamaHoM. Peryinpora-
HHE OCYILIRCTRIAETCS OXHHM KJIAIAHOM M 3aKII09AeTCH B MOMISPEXAHWH I10-
CTOAHHOM TeMIIepaTyphEl HArpeTo BOME B 3aBHCHMOCTH OT BEIHUYUHE BO-
Iopazbopa. CxeMa IpocTad 1 HamexHad., OTHAKO IpH o0RYHOM IOIX0Ie K
oadopy TeIMIOOOMeHHHKA (HA TeMITEPATYDHBIA PEeXHM B TOYKE «HU3JIOMAa»
TeMIIePaTYPHOTO IrpaduKa) IS ropgIero BONOCHADKEHHNS 5Ta CXeMa caMast
He’KOHOMHWUHAA B ITaHEe PACXOMA TPelfolllero TelmoHocuTend. 1o cpakHe-
HHUIO ¢ IBYXCTYIIeHYaTOH cXeMoOi o0bekT, 0DOpPYIOBAHHEIN IIapaielbHOH
CXeMOM ropduero BOMOCHAOXeHHd, OymeT moTpedinsaTs QONbIe TeINIOHOCH-
TelIs IpH TexX Xe CaMBIX Harpyskax. Mcrmonb3oBaHHe TAKOH CXeMBI B Mac-
ITadax TOpoIa BeleT K YBeIUIeHHIO HACOCHBIX CTAHIHHM W TUAMETPOB Te-
IUIOCETEBBIX TPYO.

JI1s cHUXKeHHS pacXoToB TEIIOHOCHTENA M, TAKHMM 00pa3oM, 3aTpaT Ha
€ro TPAHCIIOPTHPOBKY POCCHHCKI e HEDKeHePEl Pa3paboTalld IBYXCTYIIeHIA-
TEIE CXEMEI, IIO3BOJISIONINAE HCIIONb30BATh TEIUIO ODPATHOH BOHNEI CHCTEMEI
OTOIIEHHUA IS IPEARAPUTENBHOTO MOJOTPEeRa UCXOTHOM XOMOmHOR BOMEL.
B ocHOBRY ONOXKeH IPHHINI 3KOHOMA3epa 1 norpeaTtens. B aToM cirydae
[IPUTIOTOBIEHHE BONBI TOPIIero BONOCHADKSHNA BeleTed Ha IBYX TeIoob-
MeHHHKaX. IITacTHHYATEIR TeInooOMEHHHUK MIEePBOH CTYMEHH YCTAHABIHU-
BaeTcs Ha OOPAaTHOM TPYOOIIPOBONE CHCTEMEI OTOILIEHHS MOCISI0BATEIBEHO
¢ Hell. OH padoraer KaK 3KOHOMai3ep. B HeM XonomHad BOmA IOOOrpeBa-
eTcsa 1o 3040 °C, zaTeM oHA IOMAETCI BO BTOPVIO CTYIIEHB M OTpeBaeT-
¢ 1o TpebyeMol TeMmIepaTyphl, 00suHO 60 °C, TOPIUNM TeIIOHOCHTEIEM.
Bropad ¢TyleHp BKIYACTCS IMAPAJUIEIBHO HIH [TOCISIOBATENIEHO CHCTEME
OTOIIEHHUI B 3ABHCHMOCTH OT CXeMEI.

IIprMeHeHHe OBYXCTYIEHYATHIX CXeM IO3BOMSIET MpH OTMHAKOROH Ha-
IPy3Ke Topsuero BOMOCHAOKEeHIS 3KOHOMHETE 10 40% TeIIOHOCHTEII OTHO-
CHUTEIBHO er0 PAcXoa IS MapalIeNbHOR cXeMEL. BTO OTPOMHEIH IITI0C, TaK
KaK IOMHUMO 3KOHOMMH TeIIICOHOCHTENS, B TAKHX CXeMaX TeMIIepaTypa «o0-
PaTKH» CYIIECTBEHHO HUXe, YeM TpelyeTcd II0 TeMIIePATYPHOMY IpaduKy,
uTO BefleT K yRenmuueHNo KIIJI HCTOUYHHKA TeTlna.

OmIHAKO 10 3aKOHY COXPAHEeHUI 3HEPTHH: «€CIHU [Ne-TO UYTO-TO IPHOELIO,
3HAYMT, [Ie-TO YTO-TO YOBIIO». sl paboTocnocoOHOCTH TAKMX CXeM Clely-
€T 09eHb I'PAMOTHO ITONOHPATE TEINIOOOMeHHAKH, Beld YBA3KY THIPABINYE -
CKOT'O peXHMa CHUCTEMBI FOPSYero BOMOCHAOKEHHS ¢ CHCTEMOM OTOILIeHHS,
[IOCKOMNBKY II€PBast CTYIIEHBb BCEIMA BKIIOYEHA IIOCHEIOBATRNBHO CHCTEME
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OTOILTCHHUA 1 ABIACTCA JOIMOMHHUTCIBHBIM «II1APA3HTHEIM» COIIPOTUBICHUCM
JUIA TCINIOHOCHTEIA CUCTEMEBL OTOILICHHUA,

@ OopaTdTe BHHMAHHE, HElIPABHILHLIA 1TOIO0P TeIIOOOMEHHHKOB I'0O-
PsYero BONOCHADXKeHNS MOXET IIPHBECTH He TONBKO K HeIOCTATKY TO-
psveli BOOE ¥ KuTeleli, HO M K II0X0H paboTe caMOil CHCTeMbl OTOII-
JIeHHUS, YTO B IPHHINIIE MOXET IIPHBECTH K ABAPHAHBIM CHTYALIUSM.

W) BriBox: monSop o6OPYIOBAHIS [T TAKOH CXeMBI TOPSUero BO-
IocHAOXKeHHS MOICEEH BeCTH KBANTHDHIHPOBAHHBIN CIIeIHANHCT,
CIOCODHEIM YBS3aTh CTYIIEHH CHCTEMBI TOPSYEr0 BOTOCHAOKEHHS
MexXIy coBoii, ¢ ccTeMOoHt OTOTLNEHHS 1 C PETYIHPYIONTHM KIATIAHOM.

W, ecTecTBeHHO, MBYXCTYIEHUATHIE CXEMBI TOPIUETO BOMOCHAGKEHNS
fomee TOPOTHE, TAaK KaK TPeBVIOT MId pabOoTH ABA IIACTHHYATHIX TETINO-
OBMEHHNKA, 3aTPATH HA MOHTAX Takxke BBINIe. CTOMMOCTE TAKOH CHCTEMEI
B B4 — UETHIPE Pa3a BHIIIE TApANTeNbHOHM, B 3aBHCHMOCTH OT COOTHOIIIE-
HHS HATPY30K OTOIIEHHS U TOpsTIeTo BomocHabxeHmst. Takoe yaopoxaHme
B OCHOBHOM TaeT TeIllTOOOMeHHHK IIePBOH CTYIIeHH, 0cO0eHHO 3TO 3aMETHO
[IPH MaNoH BeIMYMHe COOTHOIEeHHS HATPY30K. B 3TOM ciydae pacxom Xo-
JIONHOH BOILI HeBeNHK, HO M ero HATpeBa Yepes IepBYIO CTYIIEHb TOTXKeH
IIPOHTH GOABIIOH PACXON TINIOHOCHTENS U3 CHCTEMEI OTOIDIEHHS H BTOPOH
crynerd. CoOTHOIIEHHe PACXOIOB B ATOM CJIyIae MOXKeT HOCTHTATh IISITH.
BesycnoBHo, rabapHTH (CTOMMOCTE) TMEPBOR CTYIIEHH PAcTYT TIPH MPakTH-
YecKH HEM3MEHHOH MOIITHOCTH.

Kax BUAHO, IPH BeeX TITIOCAX MBYXCTYIEHUATEIX CXeM HaTpeRa Topsauei
BOIBI CYIIECTBYET M Macca MUHYcoB. Ho 6e3 T0TO B TeXHHKe 1 He OHIBAET.
Kax roBOprTCS, HIEATHHEIX CHCTEM He cyIlecTBYeT. Ho Bee-TaKM BO3HHUKAET
BOMIPOC; BO3MOXKHO JIH CO3MATH TAKYIO CHCTEMY TOpSYeTo BONOCHANKEHHS,
KOTOpas coueTamia O5l B cede IPOCTOTY W HAZeXKHOCTE KCILTYATAIIHH [1apaj-
JeIbHOH CXeMEl H 2KOHOMHIO TeIIJIOHOCHTENS IBYXCTYIIeHIATEIX cXeM?

IHapaanenpnasn cxema BC ¢ 3anmKeHHol TeMnepaTypoil «00paTKH»>

Yro, ecnu i MAPALIEIbHOH CXeMbl UCIONb30BATH TINIOOOMEHHMK,
PACCUMTAHHBIN He KAK [TONOXEHO — Ha TOUKY M3JI0MA TeMITePATYPHOI'O I'pa-
dwKa, a ¢ cyIlecTReHHRIM 3aHHKeHUEeM TeMITEPATYPHI 00paTHOH BOIHI?

Takoe 3aHEKeHWE cpazy Mo3pongeT 3 heKTHRHO CHUXKATH PacXom Tpe-
01IeTO TelutoHocuTend. HaunHag ¢ TeMIepaTypH «o0paTKu» B 25 "C pas-
HHIIA B PACXOMAX JId MapaninelbHOM 1 ABYXCTYIIeHUIATOH cMelllaHHOMH cxeM
CTAHOBUTCH HE3HAYMTRIbHOH.

Teneps MOMBITaEMCS TIOHITH, YTO JIaeT TAKOS WCIIONb30BAHUE IIIACTHH-
YATOrO TeII0OOMEHHUKA, BKIIOYEHHOTO 10 TAKOH CXeMe.
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5> Bo-mepBHIX, 5TO TPOCTAd MapalIeTbHast cXeMa.

&> Bo-BTophIX, pacXof TPEIOIIETo TEIUIOHOCHTENS MaKCHMATBHO IIPH-
DIIMEKEH WIH B HEKOTOPBIX CIYYasX HUXe, YeM PACXOI IS ABYXCTYIIEH-
YATOH CXeMBL.

IIpu cpaBHeHMH CTOMMOCTHEIX H TeXHHUECKHX IIOKAa3aTelel IBYXCTY-
MIeHYaTOR CMEITaHHON cXeMBI M HOBOH IapalleNbHON ¢XeMbI, PACCUHMTAH-
HBIX HA OJHH U Te Xe YCIOBHS pabOoTE, ONTYIaeM, UTO S KOHOMHYECKHH 2 -
(heKT BalllnX KAIMTAIORIOXeHUA OT BHeIpeHHus IapallelbHol ¢xembl IBC
C IepeoXTaxIeHHOH «00PaTKOM» PACTET ¢ YBeINYeHHEM HATPY3KH TOPIIEro
BOMOCHAOXKeHHS U B ¢pelHeM paBeH 25—30%. KpoMe 3T0r0, MOHTAXHEIE H
IKCIDIVATAITHOHHEIE 3aTPATHI HA OMUH TEINO0OMeHHHK MeHbIIIE ITOUTH B ABA
pasa.

OTKa3 OT OBYXCTYIIEHUATHIX CXeM M IpHMeHeHHe HOBOH cxemsl IBC ¢
3aHHKeHHOH TeMIIepaTypoil «00paTKH» [IO3BONSET JOCTHYL CIEMYIOIETO.

&> Bo-mepBRIX, CVIIECTBEHHO C3KOHOMHTEL cpemeTBa (1o 30%) ma Ha-
YaIBHOM 3Talle IIPH 3aKYIIKE H MOHTAXKe IIACTHHUATEIX TEILI0 00 MeHHM -
xoB I'BC.

Z> Bo-Brophix, COXpaHHTE T¢ Xe PACXOII TEIIOHOCHTENA, 9TO K IIPH
HCIIONB30BAHIH JBYXCTYIIEHIATOH CXeMEL

& B-TperpHX, VIPOCTHTE ODIIVIO CHCTEMY TEILIOCHADKEHHS: He3aBH-
CHUMOCTE CHCTEMEI OTOILTEeHHS oT cucTeMbl I BC.

YuuteiBas pexomeHmanuu CIT 41-101-95 «ITpoekKTHpPOBAHUE TEMMOBHIX
IIVHKTOB», BBEIEHHOIO B JefcTBHe ¢ 1 mrond 1996 T., IpH IrpaMOTHOM TeX-
HHKO-3KOHOMHIECKOM 000CHOBAHU M MOXKHO ITONKIIOUATh cucTeMy I'BC mo
no60l ¢xXeMe, KOTOPAast JACT MAKCHMAILHEIH BRIMTPEIII B TeEXHHYIECKOM ILIA-
He ¥ 0DecneunT MoTpeCHOCTD NIOMel B TOpsueli BOTe.

2.4. KoxkyxoTpyOHble Ten1000MeHHHKH

B Hauane HYXHO CKA3aTh O JereHAaX U MUdAX COBPeMEHHOH TeIUIOTeXHH -
KH, 2 HMEHHO 3TO KacaeTcsd CPaBHeHMA TIMACTMHUYATHIX M KOXKYXOTPYOHRIX
TEMTOOOMEHHEIX ATITTAPATOR.

3a mocnenHee ecaTHeTHEe B cpefe paboTHUKOR B cdepe TeTIOTeXHHKH,
B TOM YHCJIEe KOMMYHAJIbHOM, cHOPMUPOBATIOCH JOKHOE MHeHHE 00 abco-
JIIOTHOM [PEBOCXOICTBE IIACTHHYATBIX TeINIOOOMEHHUKOB HAIl KOXYXO-
TpyOHBIMI.

Brmpogewm, 3ToMy He CTOMT YIHURIAThCI, TaK KaK peKIaMHAd KaMIaHug
ILIACTHHYATBIX AIIIIAPATOR OCYILRCTBIAIACH 10 BCEM [PABMIAM BO3NEHCT-
BHS Ha UENOBCUECKYIO TICHXHKY — OHa OBlIa ODINMpHEHINEH, TOCTOSHHON
1 b0 Be3noKasaTebHOM, TUb0 ICeBIONOKA3ATeIbHOM, PACCUMTAHHOH B
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ITOM CIyUae Ha HeJOCTATOK Y3KOCIEITHATbHEIX 3HAHWH ¥ CIeITHANHCTOR —
TeIUTOTEXHHKOB IITHPOKOTO TPOhHIS.

Ilepeuncngs nMperMyINecTRA IIACTHHIATEIX AIIIAPATOB, HX ATIONIOTETEI,
KaK MPABHIIO, BREIAEIAIOT CAEMYIONIHE IPeHMYINECTBA; HeOOMBIIOH Bec, He-
OomnbIII0H radapHTHEIH 00BeM, TOHKOCTEHHOCTE TEILIONEPENAIONINX IITIACTHH
H BRICOKHI K03hpHIIMEeHT TeIlIONepenadn, MOBLIIIEHHEIH CPOK CIVEDEI,
JIETKOCTL TeXHHYeCcKoro ofcnyxupanusd. O eHe IPeQIOYHTAIOT YMAall-
YHWBATh, TAK KAK OHa O0BIYHO B HECKOJILKO a3 IPEBBIIAeT IeHY KOXKYXO-
TPYOHBIX aIllIapaTOR (3Mech W Jajee pedb MIeT O pa30OpHLIX IIACTHHYATHIX
TeINIOOOMeHHHKAX, TaK KaK HepaszdopHble B yeiaopusax CHI, Kak npaBuio,
IPENMOUYNTAIOT He IPHMEeHITE, 1, KPOMe TOTO, OHH, HMesI MeHBIIIVIO CTOH-
MOCTH, OMHOBPEMEHHO TEPSIIOT PSI IPENMYITIECTB Pa30OPHEIX AllIIaPATOB).

Jereama No 1 — HeGoabIIoi Bec

Tesnc o He3HAUMTENHHOM Bece MIACTHHUATEIX TEMI000MeHHUKOB chop-
MUpoBancd B Hagame 90-X TOAOR TMPOIIIOTO CTONETHS, KOINA 3aTMafHOER-
poneiickne GHUPMEL, IpUAI Ha peIHOK cTpaH CHI, B MaccoBRoM Topdaxe
CTONKHYIUCE ¢ KOXYXOTPYOHEIMM ANTNAapaTaMM, HMCTONB30BARIIAMHCT B
KOMMyHanIbHOM Xo3sgiicTee CoseTckoro Coio3a U pa3paboTaHHBIMHE olee
nonyseka ToMy Hazal. Ho IpomonxaTh 3KCIIYaTHPOBATH 3TY JIETEHOY B
HACTOAIIee BPeMd IIPEICTARISETCS IIPOCTO HEMOPANOYHBIM (BEIb HEJNB3H
BCEPERE3 MPEIONOXNTE, YTO aBCONIOTHO BCe NMPENCTABATENH (GHPM — IIO-
CTABIIFKOR IUIACTHHYATHIX TEIIOOOMEHHHUKOB COBEPIIEHHO HE CHIENAT 32
COORITHAMH, NMPOHUCXOMAIIAMEA B COOTBETCTBYIOIIEM CETMEHTE PHIHKA). A B
HACTOAIIIee BpeMS Ha PRIHKE €CTE KOKYXOTPYOHBIE TeILIOODMEHHUKHA (hUp-
MBI CaT3Kc, CPABHEHHWE ¢ KOTODBIMH II0 BECY YXEe He TaeT CTONb OLIEIOM-
JIIOMINX MMPEUMYIIECTB TUIACTHHYATEIM allapaTaM. EcTh TakKe TeIIooD-
MeHHHKH, pa3pabotannsle IIKTH, 0o ¢cpaBHEHHIO ¢ KOTOPBIMH BEIMTPBIIIT
MO Macce ¥ MNACTMHYATHIX ATITAPATOR CTAHOBHTCS ellle Domee CKPOMHEIM.
M naxonet, ects annapaTtel TTAW npemnpudarus «TemnoodMeH», CpaBHH-
BATh ¢ KOTOPBIMU TINACTUHYATEIE ATTTIAPATET IO MACCE HUKOTIA HE BO3BMETC
HU OMUH TPENCTaBUTETb (PHUPM — TIOCTABITUKOB TTNACTUHYATHIX TETIOOD-
MEHHUKOB, TAK KAK BeC TMACTUHYATHIX ATIMAPATOR OYIeT BEITIAAETE TPOCTO
TIYTAI0IITe OONBIIINM.

Jns npuMepa npuBeneM KOHKPETHBIE TAHHEIE IO OMHOMY W3 00BEKTOR,
IS KOMIUIEKTAIIAH KOTOPOTO OBUIM JaHBI NPEMIOKEHNAS 110 3aI1aTHOEBPO-
HeHCKHM ITACTHHYATBIM TeooOMeHHuKaM | annapatamM TTAM npennpu-
ATHS « TemnoobMeH».

|Z[ JIoid HaTpeBa BONEI B DacceiiHe TpeQoBancd TellIooOMeHHHK. 3aKas-
YHK, BRIOHPAasg HanOolee YCTPanBAaIOIIH eT0 BAPHAHT, BBIMAI HCXOI-
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HEIe JAHHBIE PA3THYHBIM IIOCTABIIMKAM (B ODOHX CIyYasxX IperycMa-
TPHBANOCE TUTAHOBOE HCIIONHeHHE): TpeGyeTcd HATPEBATh MOPCKYIO
BOIY ¢ pacxomoM 9,4 T/4 oT 4 1o 27 *C npecHOH BOIOH ¢ pacxomoM
10,8 T/4 1 TeMnepaTypoi Ha Bxomg B TerooOMeHHuk 70 °C. IIpemio-
KeHHBIH IId pellleHHd 3TOH 334U IIACTHHUATEIE TemootMeHHHUK
HMeJ cyxo# Bec, paBHbIi 120 kr, a TeroodmMenHHK TTAHW umen pec,
PABHEIH 5 KI.

) TaknM 06pa3oM, CTAHOBHTCS OUEBHIHEIM, YTO MANEIH Bec IMia-
CTHHYATELIX alllIapaToB II0 CPABHEHHIO ¢ KOEYXOTPYOHLIME He §omee
JeM JIeTeHIa.

Jlereama Noe 2 — HeGoabmioit radapATHLI 00bLeM

PexmaMupyd nperMyIecTBa IIACTHHYATHIX TEIDIOOOMEHHUKOB, IIOYTH
BCEIIA IOMUEPKUBAIOT TAKOE WX TOCTOMHCTBO, KAK HeDONBIIOH rabapuT-
HEIH 00BeM, UYTO MO3BONSET PATUKANEHEIM 00pa3zoM 3KOHOMUTE TLTOIIATH,
HeOOXONHUMEIE I PasMElleHNd TeIIOODMEHHOTO ODOPYIOBAHNY, W BEHI-
CBOOOXIATE WX IS UCIIONB30BAHU 110 APYTOMY HazHAdYeHWIO. I kpyii-
HEIX TOPOIOR, THE KAXKIBIH KRaIPATHEIR MeTp odHcHOR HIN TOProBOH II0-
IMATA B IIEHTPEe TOPOIa CTOUT HeMANBIX eHET, 3TO JeACTBUTENBEHO BAXKHOE
KAauecTBo.

Ho Bcerma 1W cIOBO «MNACTUHYATHIM» 00eCcTIeUMBAET MPEUMYITIECTBO
Mo 3TOMY TIOKA3aTeNio MO CPAaBHEHHIO CO CIOBOM «KOXYXOTPYOHEIH»?
HMnn gecTHee OBUIO OBl IMCATH: «COBPEMEHHEIN IIIIACTHHYATEHIH 110 CPaB-
HEHWUIO ¢ YCTAPEBRIIAM, D€3 MaJoro BEKOBOH MABHOCTH Pa3padoTKH, KO-
EKYXOTPYOHEIM».

|Z[ TpebyeTcd OCYIECTBATEL ABYXCTYIEHUYATEIH HarpeB BONLI TOPSYETrO
BONOCHAOXeHH, PH 3TOM PACXON HarpeBaeMoOH Boabl — 8,4 T/4,
TEMIIEPATYPEL HATPEBAeMOM BOOH (MOCIENOBATEIHHO IIO CTYIIE-
HaM) — 5, 43 u 55 °C. Tlo rpewmeit cpede OBIIN 3aMAHE CHETYIO-
IIIHe IapaMeTPEl; PACXOI depes BTOPYIO H IIePBYIO CTYIIEHH COOTBET-
CTBeHHO 5,6 m 15,2 T/4, TeMIIepaTypH rpeolleil cpenbl Ha BXOME BO
BTOPYVIO H IIEPBYIO CTYIIEHH COOTBeTCTBeHHO — 70 11 52 °C.
Jis peltleHus MOCTARIEHHOH 330291 ORLT IPeIIOKEH IJIACTAHIATEIH
TeIoOOMeHHIK OTHON M3 3aMaTHOEBPONEHACKHX (hHPM, WMEIOITHH
rabapuTHEI# 00BeM, pakHEI 0,19 M°. PellleHue »TolH XKe 3amaun (Ipu
TexX Xe IOoTepsX HaIlopa) ¢ IOMOLIbI0 TerioodMeHHHKOB TTAM no-
TPeboBaNo MpHMeHeHHS U IepBOil CTyIeHH ammapara ¢ rabapur-
HeiM 00BeMoM 0,03 M, a g Bropoit — 0,007 m®. Kak BUIHO, CYM-
MapHEIi rabaprTHEIN 00beM OBYX annapaToB TTAWM B 5,1 pasza MeHb-
11Ie TadapUTHOrO 00beMa OTHOIO INACTHHYATOTO Allllapara.
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CrnemyeT OTMETHTH, UYTO B JAHHOM CJIVY4e OCYIIECTBIEHO 3aBeIOMO He-
BRIMTPHIIITHOE cpaBHeHue s annapatos TTAM, Tax Kak IBYXCTYIeHUATHIH
HATpeB KOHCTPYKTHBHO MOXKET ObITh BRITOTHEH B OJHOM ITACTHHYATOM 4Tl-
mmapaTe, HO Ha TAHHBIH MOMeHT TpebyeT IByxX annapaToB TTAMW (cefiuac pas-
pabaTeIBaeTcs MOTHMUKAIIHS , TO3BOJSIONTAS BEITOTHSI T IBYXCTYIIE HUATHIH
Harpes B ogHOM Kophyce TernooOMenHuka TTAHM). B Tex ciyyasx, rioe He
TpedyeTcsd IBYXCTYIIEHYATOTO HATPEBA, BRIMTPEILI 10 TA0apHTHOMY O0LEMY B
caydae NPHUMeHeHHS KOXYXOTPYOHBIX TeltooOMeHHHKOB TTAW nocTuraer
10 u Bonee pa3. M nopu 5T0M HagO ellle y4ecTh, YTo anmapatsl THna TTAM
3a9aCTYI0 VIODHee KOMIIOHYIOTCS B IIOMEIIEHHH, YTO TAkZKE CO3MAET BELI-
HTPEIII IO IPOH3BONCTBEHHEIM ILIOIIAIIM.

HcxnrounTenbHo Manelif rabapuTHHEIH o6beM anmapatop TTAUW, T.e. ux
IICERIOOTHOMEPHOCTE, OTKPHIBAET HEOXKHTAHHEIE BOMOXKHOCTH 110 PATH-
KAJTbHOH »KOHOMHH NPOHM3BOACTBEHHEIX ILTOIAmei mpu cosmanmn HMTII.
Hcnons3opanne anmapatoR TTAM mozponniao OpHMeHHTh TPHHITAIIN-
ATBHO HOBYIO Haeonoruio cozmanus MTII, Tax HaspIBaeMbIe ILTAHINIETHBIE
HTII Takue UTII BooGIle He 3aHMMAIOT MecTa B ILJIaHE, a PACIpele/leHbl
10 OTPAKIAIOIINM KOHCTPYKIHAM. Takas HIeOMOrHs IO OIpeneleHH0 He-
JIOCTYIIHA IIPH HCIONB30BAHHM JAXKe CAMBIX COBPeMeHHEIX ILIaCTHHYATEIX
TeIUI000MeHHHKOR.,

«Inanmeraere» MTII obeceunBaOT BO3ZMOKHOCTE HX PACIIONOXKCHNS
B BechbMa 3aTecHeHHBIX moMenteHuIX. MTII ¢ TeMn XKe XapakTepUCTHKAMH,
HO CO3TaHHbIe Ha a3e COBpeMeHHBIX IIACTHHUATHIX alllIapaToB, IoTpedo-
Bany OB IS CBOETO pasMellleHHs Golee MPOCTOPHBIX, 4 3HAUHT, B Golee
ITeHHBIX TIOMeITe HHI.

b Brigon: mpuBemeHHEIE TH(PPOBLIE JAHHEIE TOTTBEPEKIAIOT, UTO
HeQoIbIIONH TadapHTHEIH 00beM IUIACTHHYATHIX ALIIIAPATOR TOXE OT-
HOCHTCS K ODJIACTH JIETEHIL.

Jlerenna Ne 3 — TOHKOCTEHHOCTh ILUIACTHH

A BRICOKHH K03 pHIHEEHT TelaonepeIadn

OnuceEas TONOKHTEIbHEIE TOTPeOHTENbCKHE CBOMCTRA IIACTHHYATEIX
ANTIAPATOR, MPAKTHYECKH BCEINA OTMEUAIOT HX Oonee BRICOKHH KO hHIMI -
eHT TeIUIONepenaun, 000CHOBEIBAS HTO PA3BUTOH TYpOyMH3anueil MOTOKA 1
TOHKOCTEHHOCTBIO TEILIONEPETAIOIINX IIIACTHH.

3nech MBI BOOOIIE CTATKHBAEMCS ¢ IMOIMEeHOH MOHITHHA. JefcTERTENb-
HO, Kakoe IeJ0 IoTpeDHUTeI IO TOro, 32 ¢UeT Uero HeODXOTHMMBIH eMy
npenmMeT (B JAHHOM CIyYae TeIUTOOOMEHHWK) MMeeT Te WIH MHEIE BRITAO-
mHecd cBOHCTBA. Beah MoKymas aBToMOOHIb, MBI He HHTepeCcyeMcd, HallpH-
Mep, CTelleHbI0 CKATHA pabouell cMecH B IMAHHApe ApUraTead. Ham Bax-
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HO, YTOORI OBHTATEND HMeT HeOOXOMHMYI0 MOIITHOCTE, OTPEBISI MeHbIIe
TOPIOUEro, OBIT 3KOMOIHYECKH UHCTHIM M T.JO. W T.IIL. A 33 CUET U4ero 3TOr0
VIOANOCH JODUTECS, HAC He HHTEpeCcYeT. 3aueM Xe HaBs3hIBATE MOTPeCHTETIO
TeIUI000MEeHHHKOR HH(MOPMAIIHIO O TOM, 32 CUET 9eT0 YIaloch TOOHTLCA
CTONE MANBEIX MAccOTadapHTHEIX XapAKTEPHCTHK IDIACTHHYATEIX TEIUIOOD-
MeHHHKOB?

Brpouem, pa3 vk TeMa oB0O3HAYEHA H AKTHBHO OOBITPEIBAETCI, €CTh He-
0DXOMMMOCTE OCYITIECTBUTD €€ IpeIMeTHRIN aHAIN 3.

Hrax, mapHLIH TeXHHYeCKHH T0Ka3aTelb — ko3 hDHIINEHT TeIIoIepe-
naui. CONOCTABHTEIbHEIR AHAINS ATOTO TOKA3ATEN A1 COBPe MeHHEIX IIa-
CTHHYATHIX aIIIapaTOR H COBPEeMeHHBIX KOXKVXOTPYOHEIX alllIapaTOR, BEITY-
CKaeMBIX PasINIHBIMHE IPON3BOOUTEIAME (KpoMe anmapaToR TTAH), yvke
He JTaeT OCHOBAHHS H3THIITHE ONTHMHCTHYHO OIIEHUBATh COOTBETCTEYIOIINE
3HAYEHHS IS IIACTHHYATEIX allapaToB. OHU, KaK MPABKIO, ¥ IIACTHHYA -
THIX aIIIApaTOB OOMBIIE, HO He HACTOMLKO, YTOOLI NPHAABATL 3TOMY CTOMIb
fonpinoe 3pygaHue. Ho ecan XKe MPOBECTH CpaBHEHHE 3TOTO IIOKA3ATENS
IIACTHHYATEIX TEII00OMEHHHKOB ¢ TellnoooMeHHIKAME TTAHW, cutyamua
¥ BOBCE MeHSeTcs Ha IPOTHBOIMOMOKHYIO: K03hpHUIIHEHTH TeIUIOIepena-
UM MIACTHHYATELIX ANIIIAPATOR OKA3KIBAIOTCSA 3aMETHO MeHbIIIE COOTBETCTRY-
0IKUX BennuuH annapatos TTAM. Jng HalolHeHHS 5TOrO YTBe:EKIeHHS
KOHKPeTHKOH MPHBEeNeM B KadecTBe IpuMepa Ko3dhpHIHeHTL TeIIonepe -
JIAUH, XApaKTePHIVIOIHe TeINIo0OMeHHEIE ATIAPATHL I CIy4asi, OMICaH-
HOTO B NereHAe No 1 (¢ MOmorpeBoM MOPCKOM BOMEI).

|Z[ IlpennoxkeHHbIH IMACTHHYATHIA — TelnOODMEHHMK HMeJ  3Ha-
yeHre 5854 Br/(M* ¥ °C), a anmapar TTAWM umen sHaueHue
8397 B1/(M?x °C). TIperwilieHKe MOUTH B 1,5 pasza y anmapator TTAM
He OCTARNAET HHKAKOTO TTPaBa TOBOPUTE 0 §omee BRICOKUX Koadhdhn-
ITHeHTAX TeIIOMePeTauH TACTHHYATHIX TeTOOOMEHHHKOR.

YTo KacaeTcs BBICOKOH CTelleHH TYp6YJIIfI33L[IfII/I M MaJIOH TOJIIIWHBI [L1a-
CTHH, TO 3TO COBCEM YX OUCBUIHO HCKYCCTBGHHE[H IIpUeM Ha6opa IIOJIOZKH -
TCIBHBIX Ka4Y€CTB.

5> Bo-mepBbIx, 570 ellle GoMee Y3KOCTEITHATLHEIE BOTIPOCH], UeM TAKE
K02 DUITHEHT TEIIONePeNaut, H I0ITOMY OHH HHKAK He JONKHEI BEI-
XODUTH Ha YPOBeHE IOTPeOuTENI.

&> Bo-BrophIX, cIenMalWCcTaM HM3BeCTHO, UTO HA CETONHSI METONBI
TYPOVIH3aIIHH I TPyD paspaboTaHi He XyXe, a JaXKe IVUIIe, 9eM I
mnactuH. IloatoMy, B yacTHOCTH, B TeroodMeHHMKax TTAHM ocyiect-
BISAETC ONTHMANbHAS TYPOVINZAIN IOTOKA, He YCTYIIAIIAd TYPOyIn-
3aIIAH B COBpeMeHHEIX IACTHHYATEIX aIlllapaTax.
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Toroputh XKe 08 MCKNIOUHTETHHO MAanoi TONIHHE TUTACTHH, MOCTHTA-
fomteit 0,5 MM 1 Jaxe B mpefence 0,4 MM, TYT Xe VIIOMHHAasg O JOCTATOUHO
BRICOKMX JABNeHHAX padounx cpen (Ha ypoeHe 1,6 MIla), npemcTapnseTcs
HEMOCTATOUHO TIpod eccHOHATEHRM. Bellb M3REeCTHO, UTO ITATMHIAPHYECKAsd
oBomouka Nyyire MPOTHBOCTOMT HM30BRITOUHEIM JARTEHHAM, UeM TUTOCKAS
creHKa. M meficTeuTenbHO, annapaTel TTAHW vxe Oomee 10 neT BRIIYCKAIOT-
¢d ¢ TPYOKaMHM, HMEIOIITHME TONINHY ¢TeHKH 0,3 MM. OueBHIHO, 9TO 3TO
MeHbIlE, yeM 0,5 MM U Jaxe deM 0,4 MM,

b Tagam 06[)330M, CTAHOBHMTCA ACHO, YTO MHEHHKME O BBICOKOM KO-
3(D(1)HHI/I€HT€ TeINIOIIEpeaauY INIAaCTHHYATBIX TeINI0OOMEHHHKOB H
00 HCKIIOUYHTEIbHO MANBIX TONIIMHAX IDIACTHH, BCPOATHEE BCCIO,
OCO3HAHHO Q)OpMI/IpOBaHOCB, KaK HAYYHO-TCXHUYCCKAas JICIreHaa,

Jlereama No 4 — mopBbIIIeHHBI CPOK CIYKOBI

K cymecTBeHHEIM IMPeMMYIIECTBAM IIIACTHHUATEIX TEIIOOOMeHHUKOB
OTHOCSIT MX IIOBHIIIEHHBIH CpPOK CIVXOBL. B KauecTBe apryMeHTAIIHH HC-
IIONB3YIOTCS B OCHOBHOM CCEIIKH HA TO, 9TO, BO-IIEPBHIX, IIACTHHEI M3T0-
TABIHBAIOT W3 CIHEITHATLHON HepXaBewoIeH cTamun, B1aronapsa 4eMy OHH He
KOPPOTHPYIOT, BO-BTOPHIX, IIACTHHEI HMEIOT COOTBETCTBYIOITHI MPOhHIb,
TYPOYIH3UPYIOMIHH MOTOK, UTO IPENOTBPAIaeT oBpa30oBaHue OTIOKEHHMH,
1 B-TPeThUX, alllIapaThl CHAGKAIOTCS Pe3HHORRIMH YIIOTHUTEILHEIMHI IIPO-
KJIAgKaMH 13 pesuHel EPDM, criocobDHOH BbLAEPKHBATD JOCTATOYHO BLICO-
KHe TeMIIePaTyPEL.

Ho npeanpugarinem «TernoodMeH», Kak OBLIO OTMeYeHO BhIIIE, YKe Do-
Jee 10 JleT BRIIYCKAIOTCH KOXYXOTpYOHEIE TertoobMeHHHKH TTAM, B KOTO-
PEIX, BO-IIEPREIX, TPYOKH M3TOTABIMBAIOTCA TOXKEe M3 He[KABEIOIeH cTalH,
IpHYeM TOIHO TeX K€ MAPOK, YTO H IJIACTHHEL B INTACTHHYATEIX allllapaTax,
BO-BTOPEIX, TPYOKH HMEIOT CIeHAIbHEIN IpOdIIb, 0becleIHBAIOIIIE Ta-
KOH xe addext TypOyIH3AIMKE U OPefOoTBpalleHHe 00Pa30BaAHUL OTIOXKE -
HUH, U B-TPeTbUX, OIS VILIOTHEHHS HCIIONb3YeT s HAeHTHUHAS 110 COCTARY
CHIHKOHOBAS pe3nHa, paboTocnocobHas B TOM XKe TeMIIEPATYPHOM JTHATIA -
30HE.

W) BhiBox aKTHBHO pacTpocTpaHseMas WH(pOPMAIHS O IOBBI-
IIEHHOM CPOKe CTYROB TNACTHHYATEIX allllapaToB MO ¢PaBHEHHIO ¢
KOXYXOTPYOHEIME TOXE He G0Mee UeM TeTeHIa.

Jlerenna Ne 5 — JlerkocTh TeXHHYECKOTD 00CIYKHBAHHSA

B kauecTBe ONMHOTO M3 CYINECTBEHHEIX IIPEMMYIIECTB IIIACTHHYATHIX
TeINMOO0OMEHHIKOB BRIIECIISTCI TAKOE €0 CBOMCTBO, KAK JeTKOCTh TeXHU-
JecKOoro oDCAYRKMBAHHSA, DTO HefiCTBUTENbHO BAXHEIM ITOKa3aTelbh HasHa-
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YeHHS TeIIOOOMEHHHKOB, TaK K4aK He CYIIECTByeT TeXHHKH, KOTOPYIO He
TpeboBanoch OBl ODCIYKHBATL, a4 00CHYKHBAHHE Ha MeCTe DKCIUTYATAIIHH
B YCIOBHSIX KOTENBHOH MM 3HEPTETHYECKOrO I1IeXa BCerma co3maeT HOIoN-
HUTETbHbIE CIOKHOCTH. I103TOMY BO3MOKHOCTD Pa3odpaTh MIACTHHYATHIN
TeIUI000MeHHHK 1 JOCTABHTE IIACTHHEI, HAIPHMED, B MACTEPCKYIO, YTODEI
HX TaM OYHCTHTH MIM 3aMEHHTDH, JaeT 3TUM AIIapaTaM MIPeHMYIIeCTBO 10
CPAaBHEHHIO ¢ KOKYXOTPYOHBEIMHE, HO OIIITh Xe He0OX0MMMO IOMUePKHYTh —
DoJee IOTYBEKOBOH JaBHOCTH allnapaTamMi. ECIH He TYKABHTE H OCYILIECTB-
JITh CPaBHEHHE ¢ COBPeMeHHEIMH KOXKYXOTPYOHEIMHE TeIlI000OMeHHHEKAMH,
B UACTHOCTH, ¢ ammapaTaMu TTAW (kcTaTH, Toxe pazOOpHBIMH BIJIOTH IO
H3BIeYeHHS TPYOHOTO IIYIKA H3 KOPIYCa), TO 3T0 IPEeHMYIIECTBO IIACTHH-
YATBIX alllIapaToOB TaKXKe H3 Paspsala KOHKPeTHLIX IepeXOMUT B Pa3psi Jie-
TeHIL,

Jelo B TOM, 4TO IpH paszbopke U ¢OOpKe INIACTHHYATHIX TEIJIOODMeH-
HHKOB, 9TO MPHUXOMNUTCSA BLIIONHATL HA MECTe HX JKCIDIYATAIIMH, 3a9aCTYIO
{a IPUMeHHTEILHO K BAPHAHTY HCIONb30BAHES KIEEBHIX VIIIOTHHTEIbHEIX
IPOKIAI0K — BCEINa) CTPagaloT MHOTOYMCIeHHEIE Pe3HHOBBIE VIUIOTHH-
TelbHble MPOKJIALKH, HMEIOIIHe CIOKHYI0 GopMy, H HX TpelyeTcs zame-
HAITh. OTHAKO CTOMMOCTD KOMILIEKTA TAKHX IPOKIATOK COMOCTABAMA C I1e-
HOH HOBOTO TelIo0oOMeHHHKA (CocTaRIgeT Hopsaka 30% IoIHOH ¢TONMO-
CTH HOBOTO IUIACTHHYATOTO TeIIO0OMeHHIKA).

B T0 Xxe Epemd B TennoodMeHHEKAX TTAH pesnHOBEE MPOKIAAKH HMe-
10T HCKITIOUHTENLHO IPOCTYIO KONBIEBYIO (DOPMY, HX BCETO ABe IITYKH, A K
MEHSTEL HX (eCIH B 3TOM BO3HHKHET HeOOXOIMMOCTD) MIPHASTCS He Ha MecTe
IKCIUIVATAITHH, 4 B IPUCIIOCODIeHHOM JIII TeXOOCTYKUBAHNSA IIOMEITeHHH.
(OBecmeunBaeTcsl 3TO TEM, YTO, KAK OTMEUAJIOCh BRIIIE, TeIUIOOOMEeHHHUKH
TTAH B cpeatem B 10 pa3 Jerde coBpeMeHHBIX IIACTHHYATBIX AIlIIAPATOR.
ITosToMy Beerma, KOrma BO3HHKAET HeOOXOMHMOCTE BHITIONHHUTH TeXOOCTIY-
KHBaHHe AIIlapaTa, UMeeTcsd JIeTKO peagns3yeMad BO3MOXHOCTL TEIlIooD-
MeHHUK TTAW nennkom, He pasbupast Ha MecTe, JOCTABHTL B CIEIHAILHO
IPHCIIOCOOMEHHOE I 3TOTO IMOMEIeHHe (MACTEPCKYIO, PEMOHTHEIH yda-
CTOK U IIPOY.), B COOTBETCTBYIOININX VCIOBHIX OCYIIIECTBUTH HEOOXOIUMBIE
PaloTEl U BepHYThH allllapaT HA MecTO. Benb caMeli TSCEeIRIH TelutoobMeH-
uuk TTAW, ncnonsivemslil yxe He B MTII, a B kpynueix ITII, BecHT mo-
psaka 60 kr.

(ueBHIHO, YTO TAKOH TeINIO0OMeHHHK JIETKO IeMOHTHPYET H JOCTABHT K
MeCTy ODCIYXHMBAHHS OpPHraga U3 TPexX H JakKe IBYX YelloBeK. Yero yK HUKAK
He CKAEeIlb PO INIACTHHIATHIH TelIooOMeHHAK BecoM Oonee MONYTOHHEL.
3HAYKT, eTO IPHIASTCS Bee Xe pasdMpaTh, a IMaRHOe, IIOTOM CODHpPATh HA
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MecTe. 3TO YIACcTCAd YCIICIITHO CHEIAaTh JAJCEKO HC BCETNA JaXe CIICITHAIM-
CTaM, a MMTaTHOMY IICPCOHATY KOTCIBHBIX TCM domee.

b TagAaM odpazoM, THGOPMATTHI O TeTKOCTH BEITIOMTHEHWS TeXHHU-
YecKoTo ODCTYKMBAHUS TIMACTHHYATEIX TelMOOOMEHHWKOR Ha TIO-
BEPKY JBIMETC TOXE TeTeHIOH.

BrimenepeuncieHHbIE B PAI He HA3BAHHEIX, MeHee ITOMY/IIPHBIX JIeTe ],
AKTHBHO MPONATraHIUPYEMBIX B TeUeHHE TIOCIETHETO JeCITHIETHS, CO3TAIH
MHOD O BEIIAIOIIMXCS CBOMCTBAX 3apVOEXKHEBIX ITACTHHYATHIX TEIIIOOOMeH-
HHUKOB, IIOPOIUBIINE, ¢ OMHOH ¢TOPOHEI, MHEHHE O HeOOXOMMMOCTH IPHME -
HeHHA TOILKO TAKHX AIIIApaToR, a ¢ APYTOH CTOPOHE], BEI3BABIINH K KA 3HH
O¥M 110 OpraHn3anuy cOOPOYHEIX I HAXKe IIOYTH IIOJHOMACINTAOHLIX IIPO-
HM3BOICTE TAKKX aIlIapaTos. Ha camMom e mene 5T0 Nl CTRUTENLHO BEICOKO-
3¢ eKTHBHEIE M BEICOKOKAYeCTBE HHEIE TeINI000OMeHHEIe AlIIIAPATEL, HO OHH
He SIBISIOTCA IaHameeil. B pame cnydyaeB MxX IpHMeHeHHE ONPAaBIAHO H HA
CeromHs ARIgeTCd Hanbonee ONTHMATEHEIM, Ho B GONLIIMHCTBE CIVIAER HM
€CTh JOCTOHHAS aNETePHATHBA U Jaxe OOJbIIe: 3a9acTYIO COBPeMeHHEIE KO-
KYXOTpyOHEIE AIIIIAPATEI, HAIPHME], BEIIYCKAIOIIHECS CepHiHO yxe Oonee
10 ner TermnoodMeHukH TTA, IpeBOCIOMAT COBPEMeHHEIE IJIACTHHYATDIE
TeIUI000MeHHHKH TI0 BCeMy KOMIUIEKCY IOTPebuTeNbCKHX CROHCTR,

@ Pacnoaaras accropepuoii undopMauuei ¢ CoCTOMHEA Jel B 3T0i 00-
JACTH, NOIUepKHeM: ecii Obl 33 MHHYBIIEE HeCATUIETHE XOTS Obl
10% (HUHAHCOREIX CPENCTR, YIISAIITHX B a/ipec 3aMaHOe PO eHeKIX
$UpPM B OTIIATY 34 TIACTHHYATEIE ATITIAPATHL, OBUTH ampecoBaHH hHp-
MaM, paBoTaloIIiM B 3TOM HANpARTeHUH W HMCTOMBIVIONINM 3afen
ellle CORETCKHX HAVUHEIX HCCNEMOBAHWH ODOPOHHOTO KOMIIIEKCa,
TO, MOXET ORITE, W He pomHacd OB TOT MHY, pa3BeHUAHHUIO KOTOPOTO
TMOCEATIEH 3TOT MOMPA3Ie, H HA CeTOMHS TPHMEHITHCE OF U BHICO-
Koo peKTHBHBIE MIACTHHYATHIE, U BHICOK03(HEKTHEHEIE KOXKYX0-
TpyOHBIE alTNapaThl OTeUecTReHHOH paspaboTku. Brupouem, ellie He
BCE TIOTEPSIHO.

TenmooOmennsle anmapatsl THIa TTAW (TOHKOCTeHHEIE TEIIOOOMEH-
HEBIE almnapaThl HHTeHCHGHUITHPOBAHHEIE) KOHCTPYKTHEHO OTHOCITCI K KO-
KYXOTPYOHEIM TeIIOOOMEHHEIM allIapaTaM, HO B OTAHYHE OT TPATHITHOH-
HBIX KOKYXOTPYOHEIX alIIapaTOR B HUX:

e HCIIONB3VIOTCH 0c000 TOHKOCTeHHEIE TeIDIO0OMeHHEIE TPYOKH;

e THCIIONB3VIOTCS TeIOOOMeHHEIE TPYOKH MAJIOro THAMETPA;

e TEIIIOOOMEHHBIC TPYOKH HMEIOT CIICIIMANbHEIN Ipoduab, obecIedn-

BaIoOIIAH BEICOKYIO CTelleHb TEIIOODMeHa;
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TemnooSMeHHEe TPYOKHE cOGpaHEl B IIOTHRIM TYYOK THIIA TBAJA,
XAPAKTEPUIVIONTHAHACS MANBIM HKBUBANTEHTHBIM THAPABTIHUECKHM
ITHAMETPOM;

HCIIONb3YeTed HeperyaapHas pas0uBKa TPYOHEIX PeIIeTOK

IIVIOK TPyD pacIonaraeTes B KOPIIyee MOABHEKHO 33 CUET IIABAIOIINX
TPYSHEIX PEIIETOK

PEANM30BAH YHCTHIN MPOTHBOTOK TEMIO0OMEHHUBAKIITHICS CPET;
PeaNn3yIoTes [MOBRIIIEHHEIE CKOPOCTH IBHXKEHHS TeII000MeHHBAIO-
IITHXCS CPEN;

[IOHHXKeHEI THAPARTHIECKHE COIPOTHRIEHK;

TeMN000GMeHHEIE TPYOKH U KOPIVC MATOTABIHUBAIOTCI M3 HEPKABEIO-
et CTAMY MW THTAHA;

KOpPIIYCa M3TOTARTHBAIOTCS M3 CIIeIHATBHEIX TOHKOCTEHHBIX TPYD;
OPHCYTCTRYET 3hdeKT caMOOIHCTKH

TPYSHEIN TVUOK H3BIEKAETCS U3 KOPITYCa;

CXeMEI JBIKEHHS cpel MOTYT GBITh OMHO-, MHOTO- H CIOXKHOXOTO-
BEIMH.

Crnenududeckne ocobeHHocTH annapatos TTAW ykasaHbl Ha puc. 15.

Peanuzainys COBOKYIIHOCTH ATHX TeXHHYeCKHX PellleHHH TO3BOIMIA
mouTH B 10 pas yMeHBIIINTEL Maccy U rabapHTHEIN 00beM alIapaToR IO CPaB-
HEHHIO ¢ TPATUITMOHHBEIMHA KOXVXOTPYOHEIMH W PasbOpHEIMH IIIACTHHYA-
THIMH, 4 TAKXKe 00eCIeunTh KOMIIIEKC HHEIX IPEUMYIIECTR IO CPABHEHHIO ¢
IPYTHMH H3BeCTHRIMH amnmapaTtami. IIpm atom:

SKOHOMSTCS IPOH3BONCTBEHHEIE IIOIIAIH;
TOABNIeTCS BOSMOKHOCTD PasMeIlleHHsT allapaToB B 3aTeCHeHHBIX
TTOMEITEHUIX;

o0IeryaeTed HX TPAHCIOPTHPOBKA 32 cUeT MCKIIOUeHHS HeoOXOmH-
MOCTH IIPHMeHEHHS TPY30I0IbeMHBIX CPEICTB;

VIIPOIIIAETCS MOHTAX 34 CUET BOSMOXKHOCTH PasMeIlleHHs allllapaToB
Ha JeTKHX, He CHIOBEIX KOHCTPYKITHIX;

obecreunBaeTed YIOOCTBO TeXHHUECKOTO OOCTVKHMBAHIA Omaromaps
BO3MOXKHOCTH JI€TKOT0 H3BIeUeHHs TPYOHOTO IIVIKA H3 KOPIIYea;
VMEHBINAIOTCA 3KCIIVATAIIMOHHEBIE SHEPro3aTPaThl (CHHXeHHE pac-
X0ma 3NIeKTPOsHEPTHH HA IIPHBOIL HACOCOB) B CBSI3H ¢ IOHMEeHHBEIMH
THAPARTIHNYECKHMHI COIPOTHBICHHIMH.

AnnapaTsl paboTocnocoOHEI IPH TeMIleparypax cped 1o 300 °C, pabounx
IaBneHnax 1o 2,5 MIla. Ha3HadeHHBIH ¢poK ¢ayXOBI allapaTop — 25 JeT,
JIO 3aBOACKOTO PeMOHTa — 15 JIeT, rapaHTHHHBIH ¢poK — 2 roma.
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CneunduyHbie ocobeHHocTu annapatos TTAU
(CobcTBEHHbIE pa3paboTku)

- OCOBOTOHKOCTEHHBIE HEPKABEIOWIME WM TUTAHOBBIE TPYBKM
- MNOTHOYNAKOBaHHBIA TPYBHBIA NYYOK C HEPEryNApHOI pasBuBKoi
- TpyGHbIit Ny4OK, 7 13 Kopnyca, ns TPYGHbBIM

PaciunpenHsie natpy6i

CocrasHas Tpy6Has
pewéTka

C MCnONb3oBaHMEM
KOMMO3MTHOO MaTepuana
(kaK BapuaHT -

MNcespocdnaxuesoe
pa3béMHoe coeanHeHmne

CneumantHbiii TEpMOAUHAMUYECKN
) i i npochmne TpyGoK

Puc. 15

2.5. IIpoekTHpOBaHNE YCTAHOBOK HA JKECTKOM BOJE

HopmatuBHBIe TpeOOBaHWS K CETEBOM BOAE CUCTEM IEHTPANM30BAHHOTO
TEIJIOCHAOXEHUST IO COOEPKAHUIO B HEM CONEH XKeCTKOCTH IPAKTUYECKHU
HCKJTFOYAl0T BO3MOXHOCTH 00pa30BaHMWSI HAKWIMK HA TOW YaCTH TEIIO00-
MEHHOI TTOBEPXHOCTH, KOTOpAasi OMBIBAETCS 3TOU Bomoii. [TosTtomy Termmo-
0OMEHHMKHU CUCTEM OTOILIEHUS, KOTOPBIE 3aNOJIHSIOTCS U TMOMMUATHIBAIOTCS
CeTeBO BOMOI, He TPeOYIOT IIPOBEICHMS CIIEMUANBHEIX MEp 0 UX 3aIlHATe
OT OTIOXeHHUs cojieil. He Hy>XHO 6eCTIOKOMTLCS M O TOM CTOPOHE TETI000-
MEHHMKOB IOpsYero BOAOCHAOXKEHNsI, KOTOPAasi OMBIBAETCS CETEBOI BOHOM.

BomonporomgHas Boma, momorpesaroiiasicss B TemooomenHukax [BC,
MOXET COHepPXaTh Pa3HOE KOMWYECTBO PACTBOPEHHBIX CONEH KECTKOCTH,
CITOCOOHBIX OTJIAraThCsl HA HArpeBaeMOI MOBEPXHOCTH, W ITOTOMY BOIPO-
caM OOpBOEI ¢ BO3MOXHEIM 00pa30BaHUEM HAKUIM B TUX TEIIOOOMEHHHU-
Kax CNEIyeT YAeNsATh HOJKHOE BHUMAHHUE TPU MPOEKTUPOBAHWH TETIJIOBBIX
ITyHKTOB.

Jlnst mpemoTBpaiieHus oOpasopaHus Hakunu B ammapatax TTAW wam
obecreyeHHs ee rapaHTUPOBAHHOTO YIAJIEHUS TTPOU3BOIUTENH PEKOMEH/TY-
eT COOMIoNATh CIASAVIONIIE IIPABIIA.

> Bo-mepBbIx, UCIIONB30BaTh 3G GEKT CaMOOIMCTKH. TpyOKM Terio-

0OMEHHHMKOB MPO(PUINPOBAHEI TAKMM 00pa3oM, YTO TPH IBMKEHUH

BOIBI C OMPEAETEHHOM CKOPOCTHIO 00pa3yomascs Ha UX MOBEPXHOCTH

HAKWTIL YHOCHUTCS TIOTOKOM BOABI. [1OCTOSTHHO padoTaromme IupKysi-

IMOHHBIE HACOCHI, MMPOKAYMBAIOIINE OTPEIeIeHHOe KOMMISCTBO BOIBI
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Ygepes BTOPYIO CTYIeHE BONOIOMOTPEBATEN, THe HAHGOMee BEPOSITHO 06-
pPAa30BAHHE HAKHMIIH, CO3MAIT HYKHYIO CKOPOCTH TTOTOKA U He JAI0T 06-
PA30BATHCS HAKUMH. TT03TOMY He CTOMT MPOSKTHPOBATH TEIIOOGMeH-
HBIE YCTAHOBKH 063 MHPKYISITHOHHEIX HACOCOB.

&>  Bo-BrophiX, CO3TABATE VCIOBMS [UTS TETKOH MeXaHIUeCKOM OUMCTKH.
Anmnapatel TTAM — pasbophele. TpyOHBIR IYYOK JEIKO BEBIHUMAETCS H3
KOPITYCa, M BHEIIHSS TOBEPXHOCTh TeILOODMEHHBIX TPYOOK CTaHOBUTCH
JOCTYITHOM IJ1s MeXAaHUUECKOH OUMCTKM IpH 000N TONIIUHE ClIos Ha-
KMIIM B OTNHYHE OT BHYTPEHHEH IOBEPXHOCTH, OMMCTKA KOTOPOH Ipu
TOJICTOM CJIO€ HAKMIIM He BeerZa Bo3MOxHA. IlozTomy TernoobMeHHbIe
YCTAHOBKM TOPSYEro BomocHaOxXeHWsl, 0cO0EHHO BONOIONOIPEBATENN
BTOPOH CTYTIEHH, peKoMeHTyeTed MTPOEeKTHPORATH TaK, UTODR! BOMOTIPORO-
JTHASL BOMA TIPOXOMHIA TT0 MEXRTPYOHOH MONOCTH, a TPEIag Boma — I10
TPYOKAM TeInooOMeHHNKA. JIPYTUMHE CTOBAMH, 5TO JOMKHEL OBITh TEINIO-
odmenankn TTAWp. TIponseomuTend, KakK IpaBHIoO, IPeIIaraeT Ipoek-
THPORIITHKY A TIPUMEHEHHS BO BTOPOH cTYTIeHN HMEHHO 3TH aTITIAPATHL.

&> B-Tperpnx, ycTaHABIHBATH HA BONOIPOBOIHOM BOIE IIEpel BOIOIIO-
JIOTPEBATENEM YCTPOHCTRA, IPEITCTBYOIINE OTICKEHIIO CONEH.

&> B-gerBeprhiX, HACTPAMBATL MPHUOOPE ABTOMATHIECKOTO PETYIHPO-
BaHMS TEILIOBOH MOIITHOCTH BONOMNOOOrpeBATaNeH TOpsiuero BonocHab-
KeHHUS Ha NOMIePRKAHME TeMIIepAaTYPhl MONOTPeTON BONBI, HAXOIAIIEH Cs
B HUXKHel 9acTH JOTYCTHMOTO JHATIA30HA TEeMTIEPATyD, TTOTOMY UTO Be-
POSITHOCTD OTIOXKECHUL coNeil IpU TeMIepaType IonorpeTol oasl 75 °C
B HECKOMNBKO Pa3 BRIINE, 9eM IpH TeMmepaType 55 °C.

&> B-marteix, TpH TPOSKTHPOBAHHH BOTOIONOTPERATETRHEIX VCTA-
HOBOK B OOIECTBEHHBIX 3MAHMAX ¢ (PHKCHPOBAHHEIM paGOUHM THEM
IPETYCMATPHBATD ABTOMATHUECKOE UX OTKIFUeHNE OT HCTOUHHKA TETLIA
B Jackl HepaBodero BpeMeHH. BTO MepPOIPHATHE IIOCIYKHT He TONBKO
VIIVUIIIEHHIO YCIOBHH AKCIIVATAIIMH TeIUIOOOMEHHEIX alllapaToR, HO H
SKOHOMHH 3HEPTOpPeCcypPCoB.

2.6. OcobeHAOCTH MOHTAKA H SKCILTYATAIIHH

Macca anmapatoB TTAW HaMHOTO MeHBIIE, 4eM ¥V TeINTOOOMEHHHKOB
noforo wHoro THMA. TTo3TOMY WX MOHTAX He TpelyeT celTHANbHEIX TPY-
30MOTBEMHBEIX MEXAHHM3MOR W BHITIOTHAETCS OYeHE MpocTo. OcodeHHOCTH
MOHTAXKA TeIUI0OOMEHHUKOB CBA3aHbl HMEHHO ¢ YIPOIIEHHBIMH [TPUEeMAMHI
HX YCTAHOBKH.

&  Onupanne. He HYXHO VCTaHABIHBATE TelmooOMeHHHKH TTAM Ha
OIIOPHBIE KOHCTPYKIHH. TemnooOMeHHHK BeCHT MeHbIIe, YeM IIPHCO-
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CIMHCHHAA K HEMY TPYGE[ COOTBCTCTBYIOIIICTO TUaMeTpa W IJIMHEL. Ilo-
3TOMY OIIOPHEBIC KOHCTPYKIIMM TOMXKHBI ITOABOOIHUTHCA IIOM TDYGLI, a He
100 TOHKOCTCHHEIC AIIIIapaThl M3 Hep}KaBeIOH_[eﬁ CTalH.

& Coennnenne. JIng coemuueHus TemnoodMeHHIKOE TTAM ¢ tpyHo-
MPOROAAMH HCTIONB3YIOTCS HeCcTAHMAPTHEIE ManoradapuTHele GIaHITHL
KoutpdnaHiier, moctapndeMble KOMIITEKTHO ¢ ATITIAPATAMH, CHAOKeHEI
KOPOTKUMH CTATHHEIME TATPYOKAMH MO, MpHEapKy. [IpueapueaTh Tpy-
OB K TaTpyOKaM HYXHO IpH pa30o0paHHBIX QIaHIEBEIX COeTMHEHHIX,
yTOOR He TMORPEIUTH Pe3NHORYIO TPOKIANKY, PACTIONOXKEHHYID BHYTPH
ammapata BOnusn GraHIeRoro CoeMMHEHNS .

& Wzonsmma. Hebpexno wm30mMpoRaHHEIN TemnooOMmeHHmk TTAW
IIOXOX Ha HeBpeXKHO H30IHMPOBAHHBIN TPYOOIPOBON M IPAKTHUECKH
He OTIHYHM OT Hero. B To Xe BpeMs TeIIOOOMEHHBIH anmapatr SBIg-
eTCsT ONMHON W3 BaXHeHIIMX HeTaledl TEIIOBOTO IMVHKTA, OH BERIIISIHT
JCTETHUYHO W AOLKEH OBITh 3aMeTHHIM. TellIOBhIe IOTEPH Yepes KOEKYX
KOMIIAKTHOTO aIlapaTa HACTOIBKO MAJEI II0 CPABHEHHIO ¢ eT0 TEIIOBOH
MOIITHOCTBIO, UTO M3OMLITHI0 MOXKHO OBUIO 6B He VeTaHaBnMuBaTh. Ecan
Ke 30NN BCe XKe BRITONHIETCd, TO OHA JOIXKHA OBITh BREICOKOTO Ka-
JeCTBA CO CTPOTo NHINHAPHISCKOH ToBepXHOCTRI0. IIpH a3TOM He momX-
HEI H30IHPOBATHCS KOHIIeBRIe VIACTKH TeIIo0OMeHHHKA BOIN3H dIaH-
meB. Takxe He clemyeT IOKPHIBATE IOBEPXHOCTD HEPKABEIOIIETO KOXKYXA
TelmnooOMeHHHKA KpacKol 1r000ro cocTapa.

IIponseomnTens KoMIeKTyeT annapaTsl TTAW macnopToM, B KOTOPOM
3apHKCHPOBAHEL pacueTHRIE IIapaMeTPhl KOHKPETHOTO allllapaTa H colep-
KAaTcAd TapaHTHHHEIE 0043aTeNbCTBA, 4 TaKXKe TeXHHIeCKHM OIHCAHHEM H
HHCTPYKIIHeH 1o sxemayvaTanun. IIpaBuipHO ¢CMOHTHPOBAHHEIE H 3KCILTY-
ATHPYIOIIHECS B COOTBETCTBHH ¢ HHCTPYKIMSAMHE IIPOH3BONUTENS alllapa-
Tl TTAW He HNpennonaraioT HUKAKOTO HepHOIHYecKOro OOCIY:KHBAHH,
Texunueckoe COCTOSHHE alllapaTa MOXeT VXYIIIATBECS TOABKO IIO IPHIH-
He 00pa30BaHHUS HAKHIIH WIH BCIENCTRHE MeXaHHUeCKHX 3arpsisHeHH.
IIocKOMBKY 3TH MIPOIECCHl MOTYT M He CIVINTRCS B TeUueHHe BCETO CPOKA
SKCIUTYATAIlHH (OHH HENpedcKasyeMBl), 3aJaTh perflaMeHT IPOREleHHA
TeX0OCAYEHBAHHS allllapaToR IPAaKTHUECKH HEeBOSMOXKHO, PaboTsl mo 06-
CTVEKIBAHUIO W PEMOHTY JOMEKHBI BRIIOIHATHCA TONBKO II0 00BEKTHBHEIM
IIOKa3aTe/sIM. B uacTHOCTH, ecIn NpubopaMi 3aHKCHPORAH POCT THIPaB-
JMIeCKOro COIPOTHRISHIA allllapaTa IpH OIHOBpeMeHHOM CHHXKEHHH Te-
IIOBOR MOIITHOCTH, CJIENVET BHITOMHHTE MEXaHHUECKYIO, 4 eCITH HeoOXOmMH -
MO, TO I XHMHYECKYIO OUHCTKY allllapaTa, KOTOPYIO HY:KHO BECTH B TOUHOM
COOTBETCTBHH ¢ [IPABHIAMH, H3I0XKEHHBIMH B TeXHHUeCKOM OIMHCAHHH.
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BrIIOTHATE HeMOTHBHPOBAHHEBIE Ce30HHEIE pa3dopkH annapator TTAW
He XKeIaTeIbHO.

(O06pasoRaHHe HAKHIIN IPAKTHYECKH HCKIIOUAETCS, eClIH CIeNOBaTh pe-
KOMEHIALIMSAM, OIHCAHHEIM BEIIIIE,

ParmmoHanbHO 3aIpOeKTHPOBAHHEIE TEIIOBLIE IYHKTEL ¢ HHTeHCH(DHITH -
POBAHHBEIMH TelToo0MeHHBIMHU annapataMu TTAW Gonee ueM BOROE 3KO-
HOMHYHee TpamunHoHHBIX WTII ¢ INMacTHHYATEIME TEILTOOOMEHHHKAMH,
AT1OT QP ekT clenoBalio Obl ellle YCHIHTD ¢ YI4eTOM CTOMMOCTH TOH ILI0IIA-
I 3MAHHS, KOTOPas BEICBOOOKTAETCS B Pe3VILTATE IPHUMEHEHHST KOMIIAKT -
HBIX TEIIO0DMeHHBIX AIITIAPATOR.

B mannoii gacTu padoTh OBLIH MOBEPXHOCTHO 3aTPOHYTEI HOBHHKH B
JIBYX OCHOBHBIX THIIAX TeIIOOOMEHHEIX allllapaToB — KOXYXOTPYyOHOM H
IIACTHHYATOM. Bopp0a M KOHKYPEHITHS MEXITY STUMH IBYMSI IIPEICTABH -
TeISIMH TeIIO0OMEHHOTO ODOPYIOBAHMS BeIeTcd YEKe He OTHO JMecaATHIe-
THe 10 BCeMY MHDY, B TOM 9HCJIE CPEIN POCCHHCKHUX IIPOHABOIUTENEH THX
anmapaToB. IloaToMy MOXKHO ¢ IIONHOH YBepPeHHOCTRIO TOBOPHTE O TOM, UTO
KaXIei TemnooOMeHHHK HeKOH KOHCTPYKIIHH (OVIb 3TO KOXKYXOTPYOHEIIH,
IIACTHHYATHEIM MIH HHOH) OvaeT padotaTh 3¢ddekTHBHO B OMHONR KOHK-
PeTHOH TeIIOBOH cXeMe. YIORIETBOPAThL BCe TeXHHUECKHEe IOTpebHOCTH
MHOXECTBA CXeM TeINIOCHADXEeHHI He CMOXeT HMKaKOH TeIUTo0OMeHHEIH
ammapar.

) TagnM oBpazoM, Bee, UTO HEOOXOMHMO, — 5TO IPOBECTH Kade-
CTBeHHEIN pacyeT W IOMOOP TeIUIOOOMeHHOTO ammapaTta g KOHK-
PeTHRIX paboumx VCIOoBHE. A MpenmouTeHHe KOHKPETHO KOXYXO-
TPYGHBIM HIM TNACTHHUATHEIM TETIOOOMEHHHKAM MONKeH OTIABATH
MOKYIIATENE, 4 He HX IPOH3BOMHTEND.

3. YeraHoBKa peryasTopoB TeMIepaTyphbl ropavei Bo/ibl
Ha BBOJIE B 3/1aHUe

CornacHo Tpebopannam CanllnH 2.1.4.2496-09 «IurneHnueckue Tpebopa-
Hug K ofecnedeHUI0 0e30MACHOCTH CHCTEM TOPSYEro BOTOCHADKEHHS», VT -
Be[iKIeHHLIM IIOCTAHORIeHHeM IMIaBHOTO TOCYIAPCTBEHHOTO CAHHTAPHOIO
ppada P@ ot 07.04.2009 No 20, TemmepaTypa ropsadeii BOIB B MECTAX BOMO-
pasbopa He3aBUCHMO OT NIPHMeHIeMOMH CHCTEMBI TeITOCHAOKeHHS TOTKHA
OpITh He HEXKe 60 °C 1 He BoIIIE 75 °C.

CylUeCTBYIOIIHe CHCTEMEl TeIIOCHAOKEeHHS MOI'YT OBITh YeThIpexXTpyO-
HbIe (TpexTpyOHBIE) M JIBYXTPyOHbIE.

&> IIpu YeTbipeXTpyOHOi cHeTeMe TeITOCHAOKeHHS IBe TPVOLI HCIIONE-
3YIOTCI I IIOMAYH TeIJIOHOCHTENS Ha HYRILI OTOIIEHHS, 4 OCTABIIHE-
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cS ABe TPYOBI — TONMBKO HA HYENBI TOPIUETO IEHTPATN30BAHHOTO BOIO-
cHaOXxeHHd.

&> Tlpu npyxTpydHoii cHeTeMe TETIIOHOCHTETE MCTIONB3YeTes U Mg ode-
creueHna romopasdopa I'BC, u ang otonnenna MK,

ITpobneMsl mommepKAaHUI HeODXOAUMEIX TeMIIEPATYPHEIX ITapaMeTpPOB
TemnoHocKHTend amg HYED I'BC BO3HMKAIOT B OOJBIIMHCTEE CAYIaeE IPH
HMCIOIB30BAHNE IBYXTPYOHON cucTeMbl. IIOCKONBKY, ¢ OTHOH CTOPOHEI,
TeMIIEPATYPA TeIUTOHOCH TN Ha HYXKIE OTOIUTEHNS HOTKHA MEeHIThCS B 3a-
BHCHMOCTH OT TeMIIEPATYPEl OKPYXAIOIIEro BO3AYXA, 4 ¢ APYTOil — COOTBET-
CTBOBATh (pHKCHPOBaHHEIM TpebopanusM CanlluH 2.1.4.2496-09, BosHH-
KaeT npotuBopeune. IlomaTe moTpedHUTENIO U IPHHATE OT HETO JIBA IIOTOKA
TeIUIOHOCHTENS ¢ PAINIHON TeMIIepaTypol HeBO3MOXHO.

Jas yerpadenns sroro nporusopedns B MTII ucnonb3ylores onpene-
JleHHble TeXHHYeCKHe PellleHHsd, IO3BOMSIONIAE ITOHHAUTL B CTaOMIH3H-
POBATh TeMIEPATYPY TEIIOHOCHTES, HCIIOIL3YEMOI0 I BomLopasbopa Ha
ayxapl I'BC, BHe 3aBHCHMOCTH OT TeMIIepATYphl Hocrynatomero Ha UTII
TeIUIOHOCHTEIS.

Kpome sToro, g noggepxkadus 3agaHHoH TemnepaTypel 'BC B Touke
Bomopazbopa opraHusyeTcs UMPKYIAnroHHas guHus g I'BC, Kak npa-
BWIO, DHPKYIAnHOoHHAS duHEg ['BC ncmonb3yeTcd Takke IS IOTOTPeBA
IIONOTEHITECYIIINTeNel B BAHHEIX KOMHATAX CODCTBEHHHKOB KMIBIX TIOME-
meHnti. TakuM pellleHHeM HOCTHTAeTCA BRITONHeHHe Tpebopanuit I'OCTa
30494-2011 «MexTocyIapcTBeHHEIR CTaHmAPT. 3JAHUI XUIBIe W OOIle-
cTReHHEIe. IlapaMeTphl MHKPOKIHMATA B IIOMEIIEHHIX», BBENeHHOIO B
IeiicTere mpuKa3zoM PoccraHmapra oT 12.07.2012 Ne 191-ct, B 9acTH, Kaca-
10111ekcd obeceue HIS ONTHMANBHOM U JOIVCTHMON HOPMEI TEMIIEPATYPHL B
KHIBIX 30aHIAX. COMAacHO 3TOMY JOKYMEHTY TEMIIEPATYPA B BAHHBIX KOM-
HaTaX JOICKHA OBITH Ha 2—3 “C BBIINIE IO ¢PARHEHMIO ¢ MPYTH MU IOMEIIeHU -
aMi. MMeHHO 33 cueT MUPKYISITHOHHEIX THHUH H OCYIIECTBIISETCS JOIOM -
HUTETbHBIH [IPOrpeE BAHHEIX KOMHAT. FCTecTBEHHO, 34 CUET IHUPKYISITHE
HeH30eXKeH NOMONHUTENbHEINA PAcXoM TEIIOBOM 3HEpPrHH KaK Ha IIPOTPEB
cTosgkop I'BC 1 monoTeHIeCYIITHTENeH, TAK H HA IOTEPH B THHUIX IIOTAYN 1
cBopa TeIIOHOCHTENS.

|Z[ IIprHnun paboTsl YeTpoicTR, 00eCIeYHBAIONINX IOHNKeHIHE TeMIIE -
PaTypsl TemoHocuTens 1o Tpebopanui CanlluH u ee dukcanuio,
MOXKHO IIOSCHHTE Ha IIPHMEpPe MPOCTOro OBITOROTO cMecHTens. IIpn
er0 HCIONB30BAHUM, HATIPHMED, B AVINEBOH KabuHe, KoM(pOpPTHas
I7IS 94eMOBEKA TeMIIepaTypa OORIYHO BEICTARIACTCI MIYTEM CMEIIIMBA-
HHS TOpsSYeil W XOMOMHOM BOILI B OIpeneleHHOH Iponopunn. OO05a-

31



Pazoen IV. Yemanoexa y3108 YRPAsAeRUA U PeSYAUPOGARUA ROMPLOLCHUS Pecypeoe

HO 9eJOBEK, KaK ITOKA3AITH Pe3YILTATH HCCAEMOBaHIH, KoMbOPTHOH
I ceds cunMTaeT TeMIepaTypy B muamasoHe 3739 °C. Ha Brixone
CMeCHTENs MOXKHO YCTAHOBHUTD IOHILKEHHYVIO TeMIIEPATYPY, PerviH-
PYeMYIO [IOBOPOTOM KpaHa CMeCHTEN.

HMmeHHO 3TOT IpoCToit crocod MoNyYeHHd IOHINKeHHON TeMIIepaTyphl
I'BC 3a cueT cMeIIMBaHHS TEINIOHOCUTENS ¢ MePBHYHEIMK TeMIIePATYDPHEI -
MH IapaMeTpaMH (IO AJIeBATOPHOTO Y374} H TEIJIOHOCHTENS 13 00paTHOro
TPYOOIPOBOIA Ha BRIXOAE CHCTEMEI OTOIIEHHS H HCIONL3YETCS B COBpe-
MeHHBIX npudopax Ha nuHusax TBC.

TunoBeM pubopoM, 00ecIednBAIOIINM IOHMKeHIe TeMIIEPATYPEL Te-
IJIOHOCHTENS M0 TPedyeMOIo IIOCTOSHHOIO YPOBHS, SBISETCS PeryisiTop
TeMIIEPATYPHl IPIMOTO AeiicTpus. [IpHHITAI JeficTBUSI TAKUX PErYIITOPOB
OCHOBBIBAETCS HA BO3MOXKHOCTH TEPMOUYYBCTBUTENHHOTO BIEMEHTA OTKPHI-
BaTh WK IePeKPEIBATh IOTOK TEINIOHOCHTENS B 3aBHCHMOCTH OT H3MeHe-
HHS ero TeMIepaTyphl. B KauecTBe TePMOPETYISTOPA HCIIONB3VETCS Bellle-
CTBO ¢ OONBIINM KO3(hGHITIeHTOM 00BbeMHOTO PACIITHPEHNI — 3TO MOXET
O®ITE HapaduH, GeH30I U APYTHE MATePHAIbl, KOHCTPYKTHRHO Pa3MeIleH-
Hble B TepMOOamioHe (cuiabdoHe). IIpu nopbleHnr TemuepaTypbl I'BC
BeIleCTEO B TepMODAITOHe HAYMHAET PACIIIPATLSS H TABUT HA PETYIHPYIO -
M KIAIAH, KOTOPBIH OTKPBIBAET WIH 3aKPHIBAET IIOTOK TOPSUETO TEIINI0-
HocuTend. Jons oxmaxae HHOTO TeIUIOHOCHTENS B3 00paTHOTO TPyOOIpoRO-
Ila TIOC/e CMEIIABAHKS CTAHOBHTCA OOMbINE (MIH MeHbBIIe), YTO IPHBOIKT
K CTAOMIM3AIINH pe3yIbTHPYIONIeil TeMaepaTypsl IBC B HUPKYASIIHOHHOH
TUHEN. J19 TonmepKaHus 3aTaHHOTO peXMMAa TOoNoOHEIE PeryisaToOphl He
HYKIAIOTCH B DOIOIHHTENLHOH SHEPIHH H MMeIOT CPABHHTEILHO HHIKYIO
CTOHMOCTE.

OmH CcyIleCTBeHHEIH HEMOCTATOK MOMOOHEIX IPHOOPOR HAIPOUE TIepe-
YepPKHBAET BCe MX JOCTOMHCTRA. DTO — HH3KAA HAMEKHOCTD. Jaxke mpoms-
BOAMTETH TOMOOHEIX HANeIHH BRIHYAIEHL IPH3HATE, 9TO BpeMs HapadoT-
KH Ha OTKA3 PETYASTOPOR CHIL(MOHHOTO THIIA COCTARISET ONHH — TPH T'OfA.
OCHOBHASI IPHYMHA — pasrepMeTH3aus u medopManusa cuiabpoHa HIH
HapyIlleHHe [eT0CTHOCTH CAThHUKOB,

B pesynbrate BEIXOHA H3 CTPOS CHAL(GOHA HIM KJIAalaHa TeMIepaTypa
TerwmoHocHTens B TuHEN [ BC MOXKeT cpaBHATHLCS ¢ TeMIIEPATYPOH TeIlno-
HocuTend Ha Bxome B MTII. MakcuManbHoe 3HAUeHHE MOXET COCTARHTH
00—130 °C B 3aBHCHMOCTH OT TeMIIEPATYPE HAPYKHOIO BO3MYXa M PeXHUMA
PadoTH TeloceTH. Bo3MOXHEIE TepMHUYeCKHe TPABMEI HOAL30BaTeneil IBC
Hen30eXHE].

EcTh ellle oMMH HeNpHUATHBIR MOMEHT 3aBHIICHHS TeMIepaTtypsl ITBC.
He pce cobeTBeHHAKH XKMIBIX HoMelleHAH B MK 3HAIOT O TOM, 4TO Ha JIK-
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Hun I'BC pacnonaratoTest KaK KOMJIEKTHRHEIE PACXOMOMEDEI, TAK 1 WHIHEBH -
IyanbHble mpudopsl yaeta IBC. Janexo He Bee npudopk pacxona I'BC pac-
CUMTAHEI HA MOMOOHYI0 TTOBHITIEHHYIO TeMTIepaTypy. B pesynsTaTe Bo3pac-
T4eT BePOATHOCTE HE TOMBKO TEPMHUYECKHX TPARM, HO W TOTOMHUTEThHEIX
PACXOIOB HA 3aMeHY BBILLIEAIIMX |3 ¢Tpos Npudopos yuera pacxona I'BC.

OrTHenpHble TPOU3BOMUTENN PETYIATOPOB TEMIIEPATYPEL ¢ YI€TOM HH3-
KOM HAJXEXHOCTH OTHENBHBIX 3JIEMEHTOB PETYIATOPOB HANAMWIH BEITYCK
IATIAKOB TEPMOYYBCTBUATENBHBIX KJIAIAHOB IS WX OIEPATHBHON 3aMEHEI.

Krnacengeckum, HameXRHBIM W aTpOOHPORAHHEIM BAPWAHTOM TeXHHUYE-
CKOTO peteHus spngoTes mpoekTsl UTTI, pearr3oraHHBIE ¢ UCTIONLE30BA-
HHueM 00opymopaHuI HupMel Danfoss.

TemmoBrle TYHKTH, PEANH30BAHHBIC HA 3MeMeHTHOH 0aze Danfoss, oT-
JMYAKOTCH HANEXKHOCTBIO B 3KCIUTYATAIIMA W TOYHOCTBIO B YIIPABIEHHH.
K coxaneHWo, cTOMMOCTHEIE ITOKA3aTeNW 3TOT0 ODOPYIOBAHHS TOXE NO-
CTAaTOYHO BBICOKH.

JpyriM BO3MOKHEIM BAPHAHTOM MOASPHU3ANMH 0D OPYIOBAHWS I JIH -
uutt TBC gBusieTes NCMONB30BAHNE B KAUECTRE PETYIMPYIONIETO YCTPOHCTRA
peTynsaTopa TeMepaTypsl BOME «Komoc-Y3K-T». C Touku 3peHUs CTOU-
MOCTH €TO MOXKHO CUNTATh TPOMEKYTOUHEIM.

OoopymopaHne paspadoTaHO U BREITYCKAETCA B POCcHU TpYIIOH KoMIIa-
Hul «Komocs.

OBnmil BUI peTyasaTopa B pa3pese IMpeacTapleH Ha pHe. 16,

YeTpoiicTro paboTaeT CAedyIomMM 00pa3oM.

Boma 13 nomaromero TpydoIpoBona Yepes OTBEPCTHE B COSTUHUTENEHOM
¢manme (11) mocTynaeT B Kopnoyc (1), Ime cMeIlIMBAETC ¢ TTOTOKOM, IOCTY-
TMAIOIIHM Yepe3 OTBEPCTHE B COeTHHHUTENbHOM ¢maHIe (13). BToT mOTOK
MOXeT MOTABATHC TU00 U3 OOPATHOTO TPYDOMPOROIA CUCTEMBI OTOILIEHHUS,
nubo u3 odpaTHOro Tpydouporoma cucteMsl I BC, nubo 13 Tpydomporona
XOJIOMHOH BOMBI.

Jallee cMellIAHHBIA IIOTOK OMBIBAET FHAPOLMIMHADP (2), Yepe3 OTBepCTHE
B coeguHHATeNbHOM biaaHue (12) BRIXOIUT U3 perviagropa «Komoc-Y32K-T»
u nocrynaer B cucreMy I'BC. Ilpu BpallieHUH perylupoBOYHOH raiku (6)
¢ IOMOLIBIO mopiuHe#d (3, 5) B mroka (7) U3MeHsAeTCsS BeJIHMYMHA 3a30pa
MeXTy KnamaHoM (8) U cemnom KiamaHa (9), 9To onpefenseT BeTUINHY PAC-
XOma TeTTOHOCHTEN S M3 TOMAI0IIEeTO TPYOOMPOBOMA (¢ TTORKIIIEHHOH TeMTIe -
paTypoit) gepes pervagatop «Komoc-Y3K-T».

Fcnu TemmnepaTypa TeTNIOHOCHTENS B TTOMAIOIIEM TPYOOTIPOBOME, U3 KO-
TOPOTO BOMA TIOCTYIIAET depes OTREPCTHE B coeMUHHTENbHOM (maHIe (11),
YBENIMUMBACTCSA, MOBEIIIACTC TeMIIepaTypa cMelllaHHON Bombl. IIpH aTOM
HATPEBAETCH TEPMOYYBRCTBUTENBHAS KHUIKOCTE B THIPOUWIHHIPE (2), H ee
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00GBEM YBETUIHUBACTCS. TCPMOTYBCTBUTCIBHAS KUIKOCTh 33 CUCT U3OBITOT-
HOTO JABJAEHHS, BOSHHKAKIINETO IIPH 3TOM B THAPOIMIHHAPE (2), HaBUT HO-
CIAEOOBATEALHO HA nopimeHs (5), mrok (7) u xnaman (8). Kmaman (8) pe-
rynsTopa «KoMoc-Y32K-T», mepemMeniasach BHU3, YMCHBIMACT KOJIHICCTBO
MOIMETITA BAEMOTT BOIBI M3 TIONAIOIIETO TPYOOIPOBOIA.

Ecaw teMrieparypa TCIUIOHOCUTES B TIONAIOIIEM TPYOOTIPOBONE, W3 KO-
TOPOTO BOA TTOCTYIAET 96PE3 OTBEPCTHE B COeAMHUTEIRHOM (uanie (11),
YMEHBITIACTCS, YMCHBIITACTCS W TEMITCPATYPA CMETTAHHON BOJTHI.

TIpy 3TOM OXIAKIASTCS TCPMOUYBCTBUTEIBHAS XKUIKOCTh B THAPOLIHIHH-
ape (2), ee 00peM YMEHBIIACTCS. B THOpoItuIHHOpe {(2) BOSHUKAET PA3PSTKE-

me.u

Puc. 16

VeneoBHBIC 0003HAYCHHS 3IEMEHTOB. 1| — KOpIye; 2 — THAPOIMIIMHAD;
3 — peryupyIormii mopieHb; 4 — QIaHIbl; 5 — yIpaBIsiQIMii TOPIICHD;
6 — peryImpyromas raiika; 7 — ITokK;, 8 — Kjanas; 9 — Cemio KIAnaHa;
10 — mono; 11, 12, 13 — coequHNTENbHEIE QIAHIE; 14 — OTPaHUINTEID TIEPE-
MEIICHUS PETYIUPYIOMICH Tafiky; 15 — KOJIBI0 IDIOMOHPOBOIHOE.
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Hue, n kmanaf (8) perymsropa «Komoc-Y3XK-T», epeMermascs BBepx, yBe-
JIMIUBACT KQIUICCTBO TIOAMEIITHBACMOIM BOMIBI M3 HOMAIQIICTO TPYOOTIPOBOIA.

Ha pwmc. 17 npencrapicHa THIOBAsE CXeMa IONKJIOUECHUS PErYJISTOPA
«Komoc-Y3IXK-T» k otkpsitoit 3asucumoii cucreme IT'BC.

Pery MH3 TP3

narcp
KOMOC Y3X-T
[‘U"l BH3 G3T3
Ko, ~ 2 BH4
8H BH1 MHTTP
Gt

MH2 TP2

s 5,

r

BH5 KO G4 HU T4

Puc. 17

YenosHbie 0603HaUYeHus 2eMenToB: 11 — nonaga ororenust; T2 — 06-
patka oromcHust; T3 — nomaga I'BC; T4 — nupkymsua [BC; G1-G4 —
pacxomomeper; BHI-BHS — seatwrn (3ameexkn); MH1-MH3 — wmano-
metpsol; TP1-TP3 — tepmomerpor; KO — xmaman oopatnsrit; HII — Hacoc
UPKYAATTAOHHBIHA.

Hacrpoiika peryaaropa «Komoc-Y3XK-T» ocyimecTsisieTcss BpalecHUEM
PETYAMPOBOYHOIM TafiKH (6), IPU 3TOM H3MEHACTCS BETUIMHA 3230Pa MEKITY
KkmamaHoM (8) u cemmoM kmamaHa (9), 9To OMPeaeaseT BETHIHHY PACXOTA
TEIJIOHOCHUTENSA ¢ TOBHITMEHHON TeMmepaTypoil gepe3 perymsatop «Komoc
VY3XK-T» 1, COOTBETCTBEHHO H3MCHSIET TEMITEPATYPY CMETITAHHOM BOIBI, BBI-
xomsarmci u3 peryraropa «Komoce V32K-T». Tax, ¢ MOMOIIBIO PEryIHPYIOMEH
rafiku (6) MOKHO YCTAHABIMUBATH TPEOYEMYIO TEMIIEPATYPY BOIBI HA BHIXOJE
u3 peryaatopa «Komoc Y3K-T».

b Takum odpazoM, peryasaTop temuepaTyps xuakoctu «Komoc-
V3XK-T» T0o3BONSET YCTAHABIWMBATH TEMIIEPATYPY TETUIOHOCUTENS
HA BBIXOME W3 PETYAATOPA HA TIOOOM XKETACMOM YPOBHE B HHTEPBA-
JIE TEMIIEPATyp TEIDIOHOCUTENEH, TTOAABAEMBIX B TIEPBBHIIT U BTOPOH
BXOTHBIE TIATPYOKH PETYAATOPA.
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Paspgen V.
PemoHT unu sameHa nu¢rosoro obopyaosaHus

Ilo obnactn npruMeHeHRA THQTH JeISTCI Ha IACCAXKHUPCKHE, TPY30BLIE
H CIIeNHAaIbHEIE, 11O THIIY IPHBOIA — Ha 3JIEKTPHUYECKHe I THAPABIHIECKHE,

YIPOILIeHHO NACCAKMPCKRil QT ¢ 2IeKTPONpHBOAOM [IPEICTABIIET
coBol KabHHY, IONBeIlIe HHYI Ha CTANBHBIX KAHATAX B BePTHKAIbHOM
IIIAXTE.

YeTaHORTEHHAS B MAITMHHOM TTOMeITleHHN Tefemka HAMATRIBAeT KaHa-
TH Ha §apabaH, ¥ KabWHA TEHXKETCd TI0 HATTPARIIIONTAM, YKPETIIeHHBIM Ha
CTEHAX ITAXTH (YTOJM HAKIOHA K BEPTUKATH TIPH ATOM COCTARIIET He Bonmee
15 rpagycor;. KoHeuHo, coBpeMeHHEIE THMTH IATHYIN JAIEKO BIeperd 10
CPABHEHHIO ¢ 5TOH KIACCHUYECKOH MONENBIO: ¥ SIeKTPHIeCKUX JTUdTOB HO-
BOI'O [MOKONIEHHS MAIIIMHHOE OTHENEHHE, B KOTOPOM HAXOMUTCS [IABHBIN CH-
JIOBOHM MeXaHW3M, MOXeT PA3MeIAThCA Hall, oM, ¢OOKY WK ¢3aI1 IIAXTh
Ha Jn1000# OCTAHOBKE.

Ecth ceromua u anekTpudeckie TUQTH Ge3 MAITHHHOTO TTOMEITeHHS:
B ATOM clvyae UMeolnit dopMy MTHcKa MPHUEOMHON MBMTaTelb TU00 Kpe-
MHATCS TPIMO K HATIPABIIONIMM, THO0 BCTpanBaeTed B ABEPHYIO paMy Ha
BepXHEM BTaXe.

Kpome 3T0ro, B HACTOSIIRE BpeMs AKTHBHO BHENpIeTcd cHcTema Twin,
[IO3BOMSIONIAS IBYM HE3aBHCHMBIM KAOMHAM [€PEMeIIAThCH] B OMHOH I1aX-
Te. OHH PacIONOXeHbI OIHA HAIl IPYIOH M MCIIONB3YIOT OIHH DENbChl H
npepd. Kaxneli audr uMeer coOCTBEHHBIH IPUBON ¢ BEAYIIIMM [IKUBOM
1 cOBCTBEHHBIH IPOTHBOBEC, W KAOMHBI MOTYT HE3aBUCHUMO IPYI' OT APY-
ra TIOTBERKATE K ATaXAM, HAXOMATIAMCS IPYT HAT apyroM. Takad cucTeMa
oBecleynRaeT BHICOKYIO TIPOMYCKHYIO CITOCOOHOCTE TIPH HANMYHUH B 3a7a-
HUM JIEYX ¥ 6oTee OCHOBHEIX MOCATOUHEBIX ATaxel (HampuMep, oiie, mpH-
eMHEIe, [ION3eMHbIE [TAPKOBKH ).

JBUXKCeHWE THIPABINYCCKUX TU(TOR OCYIICCTRISETCS B Pe3yabTaTe I0-
CTYIATEIBHOTO IBHKEHUA IIITOKA.
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Tunpapauka TpeGyeT MAINIHHHOIO OTIENeHHS, MOTPebisdeT HOBOILHO
fONBINIOe KOTHYECTBO MACIA W MMeeT OTPAHNUEHHUE 110 BHICOTE IOTbEMA —
He Oomee 20 M. IDTIOCH TAKOTO THIA IPHEOOA — SKOHOMHA 3ICKTPOIHED-
I'HH (OHA TPATHUTCS TONTLKO Ha TOTheM KaOMHEI, CITYCK XKe IIPOMUCXOTHT Bes ee
notpebIeHnsd) M HU3KAd CTATHYeCKAd M THHAMMWUEC KA HATPY3KA Ha 3IaHHe.

Kpowme aToro, mMeHHO THGTH ¢ THAPABINYECKHM IIPHBOIOM IIO3BOSIOT
PEeann30BaTh CIOKHEIE APXUTEKTYPHEIE U TEXHONOTHUECKHE PellleHHS (Ha-
[IpHMep, KOIma TpedyeTesd YCTaHOBHTD IOTHOCTHIO KPYIIYIO (B TOPH30HTANE-
HOM ceYeHHH) KaOWHY, BLRITOIHHATE BRIXONLI Ha CMEXKHEIX CTeHAX KAOHHEI
HIIH ¢lledatTh TUdT 0e3 maxTel). IHapapnnyeckie JHMTH TAKKE OIb3VIOTCS
CIPOCOM Y BIIAJENIbIIER TPeX-, YeTHIPeXATAXKHEIX OCODHAKOR, ABYXYPOBHE-
BHIX KBAPTHp, IMON3eMHBIX H HA3eMHEIX TaPaXHBIX X039HCTB, B mocnennem
CIyuae THAPABIHYECKHH IPHBON HCIIONB3YETCH I IMepeMellIeH s 110 Bep-
THKAIH He TOMBKO JIoHeH, HO M MAIIIHH, IO3BONLS CO3TABATDH IIONHOCTRIO
ABTOMATH3UPOBAHHELIE ITAPKIHTH,

(OCHORHBIMH XapaKTePHCTHKAMH JTH(TOB SABIMIOTCS CKOPOCTDL JIBHXKE-
HUS, TPY30I0ILEMHOCTD, MAKCHMATBHAS BRICOTA MMOTbeMAa KAOHHEI H KOMH-
YeCTBO OCTAHOBOK. Bee 3T mokazatenu pemaMmeHTHpYIOTeS TOCTamu Poc-
CHH H HAITMOHATLHBEIMHU CTAHZAPTAMH 3apYOeRKHEIX CTPAH HA KOHKPETHEIH
T 0BopynoBaHug. YTo KacaeTes CKOPOCTH IBHKeHHI TUdTA, TO CIelHa-
JIHUCTH PA3IHYAIOT HOMUHAILHYIO, pabouyio, MperelbHYIO, PEBU3HOHHYIO H
OCTAHOBOUHYIO CKOPOCTH.

HoMuBaJIBpHAS CKOPOCTE — 3TO CKOPOCTh, HA KOTOPYIO PacCUHTaH
TudT.

JranazoH HOMHHAILHEIX CKOPOCTeH COBpeMeHHEBIX TH(TOR MACCOBOTO
npuMeHeHuss — ot 0,18 1o 4 mM/c. Ho B Hebockpebax NpUMeHSIOTCH U TO-
pazno Sonee OBICTPRIE IOTBEMHHKH, CIIOCOOHBE PA3TOHATLCL 0 9,5 1 maxe
17 m/c. IIpu arom mnd Sonee 3(beKTHBHOIO HCIIONb30BAHKS ATUX JHUMTOB
OHH He ODCIYXKMBAIOT HIDKHHE 3TAXKM — 3T4 SKCIIpeccHas, T.e. 6e30CTaHOo-
BOUHAS 30HA, OOCITVKHBAETCS Doee MPOCTHIME H MEIIEe HHBIMH MOTETIMHE.

Pa6oueit cKOpocTbi0 HA3EIBAIOT QAKTHIECKYIO CKOPOCTh THPTA B IKC-
TIYATAITH OHHBIX YCIORHAX.

B coorserctBun ¢ nonoxkenuamu 'OCTa 26334-84 (CT CBB 4324-83)
«JINTEL AnekTpHUecKre. POapl rpy30M0Obe MHOCTH H CKOPOCTH», BBEIEH-
Horo nocranorneHneM Iocerpos CCCP ot 05.11.1984 Ne 185, momyckaer-
¢S OTKIOHeHHe paboueil CKOPOCTH OT HOMHHANLHOM He Gonee yeM Ha 15%.
(OHa H3MEHAETCA B 3aRMCHMOCTH OT HAIIPSDKCHHUA B AMEKTPOCETH , MACCH TI0-
JIe3HOH HATPY3KH, COMPOTHRISHH IIOABHAKHLIX YacTell audrTa.
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[Ipenenannas ckopocth TadTA, KaK H CIELYET H3 HA3BAHUS, — 3TO HAU-
DOMBIIAsg CKOPOCTh, IIPH KOTOPOH 0043aTelbHO MOIZKHLI ¢palaThl-
BATH YCTPOHCTBA Be30IacHOCTH (JIOBUTEIH).

[1pw 5ToM B oTIHYHe OT SONLIIIHCTRBA OTeIeCTBeHHEIX NHATOB, KOTOPEIe
0BMamaloT TOMLKO MBYMS CKOPOCTAMH (IIPH DBICKEHHH H IPH TOPMOXKEHHH
mepen OCTAHOBKOM ), MMIOPTHEIE OCHAIEHE! TAK HA3KIBAEMEBIM UaCTOTHRIM
PETYISITOPOM, KOTOPHIR IO Mepe HeOOXOMUMOCTH VEEIHUNBAET HIH YMeHb-
I14eT MOIITHOCTE IBUTATENS T MOBBIEHHSI KOM(POPTHOCTH TBNKEHHI.

Ipy3on0TheMAOCTE — 3TO HAMGOIBITAS MACCA PACUETHOTO TPY34, ST
TPAHCIIOPTHPOBKH KOTOPOH IpenHasHaueH THDT, Ges yueTa Macchl
KaOHHBI H IOCTOSHHO PaclIoNOKeHHEBIX B HeH YCTPOHCTR.

CoppeMenHble JAGTH cHOCOOHB eMHMHOBPEeMEHHO IIOAHATL OT 50 Kr
(udTHI U1 pecTOpaHoB, BUOIMOTeK, KOTTelxell 1 T.4.) no 5000 kr (rpy-
30BBIe MTH). CTaHZapTHAS TPY30I0TEEMHOCTE MACCAKNPCKNX THHTOR —
400 xr. BopoueM, B COBpeMEHHBIX KHUIBIX KOMIITEKCAX IMOBRIIICHHOM KOM-
popTHOCTH BCe galle MCIOMb3VIOTCS THQTH ¢ BObINedl TpPY30I0IheMHO-
CTRIO — Mo 630 umu maxe 1000 k1.

Muorue roopl Oe3meHeXbS B KHIHIMTHO-KOMMYHAILHOH cdepe cyile-
CTBeHHO IIOBIHSIA HA COCTOSHHe MH(TOB: HA JTAHHEIH MOMEHT H3HOC
IHDTOROTO IApKa MpeBbImaeT 60% oT oBINero YMcIa BeeX IAcCaXKHPCKUX
THUQTOBR, TAK YTO YCTAHOBKA HOBBIX MOTENEH — OMHA U3 CAMBIX aKTVATbHEIX
341139 I TIPOU3BOIHTeNeH TH(DTOB.

Hogsrie coBpeMeHHEIE MHGTH OTHOCATCS K BEICOKOMY KJIACCY SHEPTO-
3 PeKTUBHOCTH, ABISIOTCS HAXEXKHBEIMHA K 0e30IacHBEIMH, ODBIYHO 000-
PYIYIOTCS:

e JedenKaMH, OCHAIIIEHHEIMH 9aCTOTHREIME IPe00pa3oBaTessIMHU (pery-
THPYeMBIH IPUBOM);

YACTOTHEIME IIPeobpa3oRaTeNIMy Ha ABePSIX KaOWH;
MEKPOIPOIECCOPHOM CHCTEMOH YIIPARTEHNS;

CBETONHOIHBIM OCBEIIeHHEM KabuH,;

ABAPHHHEIM CBETOTHOTHEIM OCREIIIeHHEM;

HHDPaKPacHOH CHCTeMOH KOHTPOIS IREPHOIO IIPOeMa;
I'PY30B3BEIMBAIOIIEH CHCTEeMOH (KOHTPOIE 3arpyReHHOCTH KAOHHE
nucTa).

Ha ceromus TpeBoBaHHS K MACCaKUPCKUM THPTAM-TIOTBeMHIKAM PAac-
IHPAoTeA. OHH BKIIOYAIOT B cedd DONOIHHTENLHEIE NYHKTH o0eciiede-
HUSA 5KOHOMHYHOCTH CHCTeMEl, Ha mepemHmnii miaH BRICTYIAET Impobaema
YMeHBIIEHH 3aTPaT HA MOAEPHM3ANNIO, CAMOOKYIIAeMOCTH IPHOOpeTeH-
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HOTO ODOPYIOBAHHS 33 KOPOTKOE BpeMd 34 CUeT MCIIONL30BAHUSA TEXHOIIO-
ruil sHeprocHepexXeHUS.

B cocrap MeponpHATHH 110 HOBHIIEHHIO SHeprosddeKTHBHOCTH JTHp-
TOBOr0 0DOPYIOBAaHHUS BXOIAT:

1) peMoOHT THPTOROTC OOOPYIOBAHNA ¢ VCTAHORKOHM YacTOTHO-PETVIH-

pyeMoro Ipueona H 3ddheKTHBHOR IPOTpaMMbl VIIPABIeHHS,

2) 3aMeHa CYLIECTBYIOLIEro JHGpTOBOro 0OOpPYIOBAHMSA HA HOBOE CO
BCTPOEHHEIM 9aCTOTHO-PETYIHPYeMEIM IIPUBOOOM H 3 dDeKTHBHOMI
IIPOTPaMMOH VIIPaBIeHH;

3) VCTAHOBKA VCTPOMCTB M KOMIIEHCAITHHM PEeaKTHRHON MOIITHOCTH
TH(GTOBOTO ODOPYNOBAHHAS.

CyIs 110 TOZOBOMY HOTPeOIeHHIO YHEPTHH, THQOTOBOH MeXaHH3M IIOT-
pednger 1-7% ot obiieit sHepreTHUecKOH HATPYRKN B 3MAHUM. YTOUHEH-
HBle M3MepPeHNS H PEe3YILTATH HCIONL30BAHUS Pa3IHYHBIX CHCTEM CPAaB-
HHBAIOTCH.

llll Mo AaHHBIM MCcnepoBaTenei, B TeMdeHWe oBbl4HOMO padodvero OHS

== CUCTeMa C YacTOTHO-pPerynupyemMbliM MPUBOOOM SKOHOMWT 3NeKTPO-
sHepruic Ha 30-40% no CpaBHEHMWIO C UCMNONb30BAHMEM yCTapeBLUEd
TEXHWKU.

be3 yactoTHOIO Ipeobpa3oraTess, 3eKTPOHHOIO YCTPOHCTEA I Hi3Me-
HEHMI YACTOTH TOKA VKe He 0OXOTUTCd MpAaKTHUecKH HU OTUH CORpeMeH-
HEIH 1udT.
Biaronapsd npuMeHeHHIO YACTOTHO-PErYINPYEMOTO IPUBONA CTAIO BO3-
MOXHBIM IJIABHO PeryJIMpOBATh:
e CTapT, HAYANO JBHKCHN, YCKOpPEHHE;
e CHUXeHHE CKOPOCTH M 3aMelfieHHe;
e TOMHOCTH OCTAHOBKH.
KoHTpomib cKOpPOCTH BpallleHUs ITO3BOJSET YCIIEIIHO CIIPABATLCH ¢ 34114~
yeii mopeimeHHd KII, o0ecneunpaeT SKOHOMUIO 3IEKTPOIHEPTUH, 4 TaK-
Ke TTORHITIeHN e HATEKHOCTH padoTH TH(TOROTO 080PYIORAHNS.
Harpyska B cersax TugTOBOr0 000pYI0BaHKSA 00BIYHO HMEET HHIYKTHB-
HBIH XapakTep, YTO BbI3bIBAET [1OTpedieHHe, TOMUMO AKTUBHOM MOIITHOCTH,
CYITIECTBEHHOM TOMH PeakKTHRHOM MOIITHOCTH. YReTUueHHAS B CBA3H ¢ 3THM
noTpebagemMad MOMHAS MOIITHOCTE TTPHBOMMT, B CROIO OUepenk, K:
e VBRIMYEHMIO [LIATH 34 3JIeKTPOIHEPIHIO;
e JONOIHUTEIBHBIM [TOTEPSM B IIPOBONHMKAX BCIRICTBHE YBEIUUEHMs
TOKA,;

e 3ABBIIIEHMIO MOITHOCTH TPaHCGhOPMATOPOR U cedeHuIo Kadenel, oT-
KJIOHEHHIO HANIPSIKCHHS CCTH OT HOMHUHANA;

e CHMXEHWIO KAUeCTBA IeKTPOIHEPIUH.
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OmHuM M3 TPOCTHIX W JeIleBHIX CIOCOOOB VCTpAHEHHS BCeX 3THX He-
JIOCTATKOB CeTell SBNsgeTcd KOMIIEHCAIIMS PeaKTHBHOM MOIITHOCTH IIYTEM
HOOKIIOYEHHS KoHaeHcaTopoB. Hanbomnee »pdheKTHRHEIMH YCTPOHCTBAMH
KOMIIEHCAIIMH SBISIOTCS aBTOMATHYECKHE VCTAHOBKH KOMIIEHCAITHH pe-
AKTHBHOH MOIITHOCTH, KOTOPBIE MO3BOIAIOT ABTOMATHYECKH MAKCHMANBEHO
YPaBHHBATE MOTPebISeMyI0 H BRIPADATLIBAEMYIO PEAKTHBHYIO MOIITHOCTD.

VCeTaHOBKA YCTPOHCTB IS KOMIIEHCAIIMH PeaKTHBHONH MOITHOCTH Tud-
TOBOTO OBOPYMOBAHHS CYIIECTBEHHO YMEHBINAeT MOTpeOIeHHEe 3MeKTPO-
JHEPTHH.

Ha cerompsanmnii 1eHb MOJepHHSAITHA .JIH(]TI‘& — 3TO OIITHMAIBHOE, a
TIIABHOC — 3KOHOMMUYCCKH BRITOTHOC PDCITICHHEC.

BrinonHenne MOOepHU3AINA 10 CPABHEHHIO ¢ 3aMeHOH 1udTa mo3B0-
JIUT COKOHOMUTE 10 50% OIom&KeTa OT IOKYIKH HOBOTO NTHGTOBOIO 060py-
JIOBAHHS.

15 mpoBeneHES MOTePHH3AIHHA He IOTpeOyeTes CYIIecTBeHHAs Iepe-
Jenka Beelt muhToBOM MHMPACTPYKTYPHI, UTO 3HAUNTENLHO YMEHBITIAET CPO-
KH IIPOBeNeHAS PadoT.

JomyckaeTed mMoaTanHad 3aMeHa KOMIIOHEHTOR, Y37I0B H ATPeraToB, 4TO
OIISITH XKe YMeHbITIaeT BpeMsI IPOCTOST THTA.

[loBrIIaeTcd HATEKHOCTD H JOJITOBEYHOCTD B SKCILIYATAIIHH,

Kpome 51010, HOBBIE JHGTOBLIE KAOHHLI IPedcTarIsioT cobol cobpe-
MeHHBIe U 3afHepCKHE PeITeHIs.

Ilocne MomepHH3AIIMH CPOK AKCINTYATAIIHH NHGTA IPOAIeBAETCA B Cpel-
HeM Ha 15—20 ner.

MomepHH3aITHI WIH 3aMeHa IH(TOBOro oBopYIOBAHKI TO3BOIIET CO-
KPATHTD PACXOL HIeKTPOIHEPIHA Ha OOIIEIOMOBLEIE HYAILI IPHMEPHO IO
10%.
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Pasaen VL.
PeMOHT nogsanbHbIX NOMELLEHUHA,
OTHOCAWMXCA K 0bwemy umyliectey 8 MK/,
U pyHaamMeHTa 34aHUA

1. TToBbinenne TEIIO3AUIUTDBI IOJIA 110 TPYHTY

B cuny cnennduky KiMMaTa B POCCHE Xopollo npopadoTaH BOIPOC 3a-
IIMTBL 3aMyOIeHHBIX KOHCTPYKIIMH OT MOPO3HOIO [IydeHUS (YBelIMUYeHHe
ofbeMa BIAXKHOTO TPYHTA BCAEACTBHE ero TpoMep3aHud). Temmorada xe
3AITUTA IIOJIOB 1O I'PYHTY M CTeH IIONBAJIOB ¢ TOUKM 3peHHS sHeproche-
pexXeHUs] HOPMUPYETCs TOBOJIBHO ¢nabo, W HOPMBI He MeHsInch Oonee
20 neT. B pa3pese HOPM TOTO BpeMeHH MOTePH Tellla depes 3TH KOHCTPYK -
IIMH He IPeICTABISIINCH CYIIECTBEHHBIMM, OMHAKO ¢ YIeTOM 0BI1ero 1o-
BBIIIIEHUST TPeDOBAHWH, 3aKpellleHHbIX B Ipuka3e MuHcrpos Poccun
oT 17.11.2017 Ne 1550/mp, vrBepmuBlieM TpeGoRaHHA HHEPreTHUECKOMH
3G GheKTHBHOCTH 30aHUH, CTPOeHMH, COOpYXeHMH, KOHCTpyKIuH byH-
JNaMEeHTOB MOT'YT W JOJXHBI CTATH OJHOH M3 TOYEK CYIIECTBEHHOIO POCTA
sHeproshHeKTHBHOCTH.

DreprochepexReHre 3a cUeT YICIUIGHUA CTeH IIOIBANIOB U IIOJIOB 110 ['PYH-
TY SKOHOMUYECKHU OIPABIAHHO.

TMoTeHTHAN A79 TUKBUAAITHH TEILTOBHIX TIOTEph Uepes Mol W 3armydieH-
HYIO 9acTh (pyHIaMeHTa cOocTaBiasteT mopsamka 10—15% oT ¢yMMapHEIX IO-
Tepb yepes oDONOUKY 3IAHHS.

Bece TenmmomzomgnMoHHEIE MATEPHANHEl HMEIOT TIOPHCTYIO CTPYKTYDY.
HMMeHHO B IOpax 3aIePKUBAETCH BO3IMYX U IPEISTCTBYET TEIJIOBBIM I10Te-
paM. YeM MeHbIlle IUIOTHOCTh MATEPHANA, TeM JIYUIE OH BBIIOAHMUT CBOKO
GYHKIH .

YTeIIsTh MONBI HA IOLBAIOM, [10 I'PYHTY WK B [I€PEKPBITHM XOMOTHOTO
yepraka HeoGXOAUMO TI0 CIETYIONTAM MPAIHHAM.

= lleprag — obecnedenne KoM(pOPTHOIO IPOXUBAHIS B TOME.
> Bropas — cHIXKeHHe 3aTpaT HA OTOILIEHHE.
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&> Tpersst — 3aITNTa KOHCTPYKIINIH OT BRIMAMEHNI KOHIEHCATA, KOTO-
PBLi IPHBOAKT K 00pa30BAHIIO IPUOKA U ILJIeCEHH,

5> Yerseprasi — IOBBIIIEHNAE [IIYMOH30IIIHH.

Ecnu He BRINOTHHUTH YTEIIeHHE, IPH SKCIIIVATAIINM TOMA BOSHHKHYT
cepbe3Hble IPobIeMEI,

BennuwHy Temnomnepenayn OT [IOT4 K TPYHTY OCHOBAHHS MOXKHO YMEHbB-
IIATH IIYTeM 3aMeHbl BepXHHX CJIOEB TPYHTA MaTepHallaMH, 00JIaZaoiMH
ManbeIM Koad)QHUIHEHTOM TeIIONPOBOTHOCTH. AHATOTHUHEIM CIIOCOO0OM
MOXKHO YMEHBIIINTh MM IPeNIOTBPATHTS IIpOMep3aHie TPYHTOB B MpHGVH-
ITaMeHTHOH 30He ¢ BHEITHeH CTOpPOHEI 3MaHHd. B CBI3H ¢ 3THM B IEIIX
YMEHBIIIEHHS TeIUIOMOTEPE Yepes ORI 110 TPYHTY 3aCIVKHBAIOT BHUMAHHS
TeIVIOTeXHHIeCKH e PellleHn, 3aKII0UaIoIIHecs B YCeTPOMCTBE YTEIISIOIIINX
OTMOCTOK, TIOJOB WIHM B IIPHMeHEHUH MATEPHANOBR B Tene QyHIaAMeHTA ¢
HH3KHM Koa(OHIIeHTOM TeIIOIPOBOTHOCTH,

IIpuMeHeHHe B CTPOMTENBCTRE VTEIIIONINX OTMOCTOK [TO3BOISET 3HA-
YUTEIbHO VAVUIIATE B 3HMHHI IepHOI TeIlIO3aIIHTHEIE KadecTBa OKOJIO-
dYHIAMeHTHOH 30HBI I TPYHTA OCHOBAHHL., DTO JaeT BOSMOXKHOCTh COKpAa-
THTH BeTHYHHY TEIIONOTEPD Yepe3 IO 10 IPYHTY B YMeHBIHUTh [My0oH-
HY IpOMep3aHHs IPYHTOB HA KOHTaKTe ¢ QYHIAMEHTOM, a TaKXKe CHH3HUThH
ILIOIIAb JefcTBUS Ha (PYHIAMEHT KACATEIBHEIX CHJI MOPO3HOTO ITYUEHM.
KpoMe sTOTO, OHH HHAVCTPHAABHEI, THTHEHHYHE H TPeOYIOT MeHBIIE 3KC-
IIVATAITMOHHEIX 3aTPAT IO CPABHEHUIO ¢ TPaTHIIMOHHEIMHE achalbTORRIMH
OTMOCTKAMH.

HMcnonp3oBaHue IOMA, KOTOPHIH HAXOAUTCA B HeIIOCPEACTBEHHOM KOH-
T4KTe ¢ TPYHTOM, YPEBATO Te€M, UTO Ha HErO MOTYT BO3IeHCTBOBATh OOHIK -
HOBeHHBIE TPYHTOBEIE BOIEI. UTOOERI Balll Z0M ORI HAZEKHO 3aIlIAIIeH OT
IIOMANaHus BIATH, HYXKHO BCE IPABHILHO CIIPOEKTHPOBATH W PEealn30-
BATh. ¥YPOBeHD I101a OVAET HANIPSAMYIO 3aBHCETh OT TOTO, €CTh JIH IOIBAI
V BAaIlleTo JOMa. TelMOH30IIIINS B PA3IHUYHEIX CIVUasIX 3HAUUTETbHO Pas-
MYaeTes.

Ecam moM ocHaIleH IOIBANIOM, MOXKHO JelaTh CI0H YTeINIeHHs ropasno
MEHBIIIIM, BEMb CaM IO He HAXOTHUTCS BEHIIE BepXHel TOUKM IIPOMep3a-
Hudg. TellZION30I9II1MI0 B JAHHOM ¢JIydae YEIAABIBAIOT IOBEPX THAPOM30Id-
nun. Ecnu B 3MaHEK HeT IOABAIbHOIO YPOBHS, BCe HYKHO JeIaTh HA00OPOT.
Korma ypoBHH IpYHTOBOH BOIBI TOCTATOUHO HH3KHE, MOXKHO HCIIOIb30BATh
OCHORBY, KOTOPO# CTaHET BIATO3AIIUTHAS IPOTHBOKATM/IIAPHAS THAPON30-
ngmyst. Econ rpyHTOROMH BOALI B H3ORITKE, IYYIIe BCETO HCIONL30BATh ILIE-
HOUHYI0 MeMOPaHY B KaUecTBe H3OISIIHI,
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Kak nofiroToBuThL 0CHOBaHHe?

Viansgercs pacTUTENbHBIN CI0H, co3MaeTcs CIellnalbHag OCHOBA B BHIE
IPaBHS WIH IIe0HS, KOTOpEIe VTPaMOOBRIBAIOTCA B ¢YX0OH IpyHT. Ecam rpyHT
C TIOBRIIIIEHHOHA BIAXKHOCTBIO, IVUIIE BCETO HCIIOIB30BATE CIEITHATLHYIO CY-
XYIO TIIHHY.

Kak BhIpaBHHBATE OCHOBAHHE?

HyxHO YIOXKHTL CIIENHANBHEIH CIIOH MPOCTOTO IIeCcKa. 3aTeM BEITONHS -
eTcd CIelTHAThHAS CTAXKA M3 BRICOKOKAUYECTBEHHOTO GeToHa. Kak TOMBKO
0eTOH ¢TaHeT TBEPIBIM, HYKHO VIOXKHTL THIPOHIOMIIIHIO 1 CIeNHalbHEIH
yTemnnuTenb. IleMeHTHAS CTIKKA VKIAABIBACTCS TOBEPX YTEIDIHTENS W MO-
XKeT VKPEIUISIThCI TIPH MOMOIITH CIEITNATFHON CeTKH, BEIIOMHEHHON 13 Me-
Tama. Mg n30eXaHng pacTpecKHBaHNA HCIIONB3VIOT CIHEIlHANBHYI0 KOM-
MIeHCAITMOHHYIO JeHTY. TakKe BO3MOXKHO HCIIONB30BAHHE CIIEITHATBHEIX
IITBOB, KOTOPBIE PABHOMEPHO PACIPEAeIsIioT HATPY3KY.

Ho utodH pa3obpaThes B TOM, KaK HMEHHO CIeIaTh yTellJIeHHe II0Ja,
HYKHO ITIOHUMATh, KaKHe THIIL YTEIIeHUS CYIIeCTEYIOT.

Bo-neperix, meHomonwcTHpon. TakHMe INHTH NPHMeHSIOTCI B KBap-
THpAaxX, UX BRIOOP 3aBHCHT OT IpENNoaraeMol HarpyskH., TaksKe HX MOX-
HO YCIIEITHO MCIIONL30BATh H MPH YTEIUIEHHH IMPOMEIIUIEHHBIX 00LEKTOR.
OnpemeneHHEH CI0H IPaBUs MOKPEIBAETCS CTEKOH, MOCHE BTOTO MOXKHO
IIPHEMEHTh HECKOIBKO BAPHAHTOR.

VYEIanKa THAPOH30IAIHH | YTeIUINTENS, KOTOPEIH He Jo/EeH OBITh OOIb-
11e ueM 10 cM. ApMIpOBaHHAS IeMeHTHAS CTIXKA He Oonee 4 ¢cM HAHOCUTCSA
cBepxy. HamonpHOe MOKPEITHE YeTaHABIHBaeTSd Ha JaHHOE OCHOBAaHHE.

Bropoii BapraHT OpennoiaraeT YeTaHOBKY IHIPOH30IAIHA IIOREPX YTe-
IIUTENS. 37ech OUeHb BAZKHO VUECTh, UTOOR THAPOM3ONIIINS CTeHEl OBLIA
Ha TOM Ke YpoBHe. JaHHEBIH MaTepHal IBIIeTCI ODIIeNOCTYIIHBIM.

Bo-BTophIX, 3KCTPYIHPOBAHHEIM MeHONOMNHCTHPON. TBepmble INIHTEL C
OUeHb IIOTHOH CTPYKTYPOH, OHH MOTYT IepPeHOCHTh JOCTATOYHO BOMbIIIe
Harpysk#u. VX YKIaIRIBAIOT HA TPABHH, ¢BepXy HAHOCAT OeTOHHVIO CTSKKY.
bnaromapd BRICOKOMY VPOBHIO BOIOIIOITIONIEHHS MOXKHO IPHMEHATH JaH-
HEBIE ITATH, JaXe eclIH YPOBeHb IPYHTOBHIX BON OYeHb BhICOKHH. Hexkena-
TeIbHO JOIVCKATh KOHTAKT IIJIMTH CO CMOIAMH M MAacTHKAMH ¢ OpTaHmde-
CKHMH PACTBOPUTEIIMH.

B-Tperpnx, neHomonuypetat. JIyuirle Beero mpuOerHyTh K UCIIONb30BA -
HHIO TBEPIEIX IIHT, V KOTOPBIX OMHOPOIHAS CTPYKTYPA U 3aMKHYTEIE d9eii-
KH. OTH INIATH SBIAITCS VHHBEPCAIbHEIM BapHaHTOM, KOTOPBIH IPOCT B
VCTAHOBKE H IIOUTH He IPOIYCKAET TeIlIOo.

B-uerBeprpix, MuHepanbHasd BaTa. IlIOTHBIE IUIMTEI, KOTOpLIe OdYeHb
VCTOHUHMBE K dedopManiuy, HM3omanngd caMux IDIAT OT IPYHTA OUeHb BaX-
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H4 — Belb OHM HMEIOT JOCTATOUHO CHENMN(PUUECKYIO BOJOKHUCTYIO CTPYE-
Typy. Cpeny IpeuMyIIeCTB CTOMT OTMETHTh IITYMOW3OMIINID M OrHeCTOH -
KOCTh. Cpeny HeJOCTATKOR BELIEISIOT MOTPeOHOCTD B JOIOMHATENLHOR 3a-
IITHTE OT BJIATH.

B-pareix, xepam3ut. CaM KepaM3HT MOXeT HCIOIb30BATLCS B KAUECTBE
HeCKONBKHUX CIIOER;

1) OeTOHHAS CTIXKKA;

2) TeIJIOH3OIALIHS;

3) rpaBui.

MoxH0 000HTHCE Des MO ONHITENLHOH THAPON30IIIIHE JAHHOIO MaTe-
puana. JIyaire BCero 3aKaspIBATh HEMHOTO DOMNEINE MATEPHAIA M HCIIONL30-
BaTh CHENHANBHEIH PACTROP HA OCHOBE IIEMEHTA TSI €TO CKPEIIeHHS.

BosMmoxHa yKIagKa MEITKOB KepaM3MTa Ha IIOATOTORIEHHEBIA TpPYHT.
OBLIKHOBEHHEIH KepaM3HT MCIONB3YeTed IS 3aIl0THEeHHs CBOOOTHOIO
npocTpaHcTBa. Kak TOIRKO VKJIAAKA 3aBepllieHa, MEIIKH HYXHO IIOpe3aTh,
3TO IO3BOMHAT BRIIYCTHTE M3 HAX JIHIHAN BO3MYX. YTEIIHTEIDb IIOKPEIBAIOT
THIPOU30MAIAE U JeMaloT CTIKKY 13 OeTOHa.

B-mectrix, meHocTexsno. OCHOBaHHEM IS TeIUIOH3QNAIIHH CIYEHT
ODBIKHOBEHHBIA IrpaBui ¢ dpakumei 1o 30 MM B ToniuHy. He Gosee yem
Ha 10 ¢M CBepXy HYXKHO 3QJIMTh CIelHAIbHYIO DeTOHHYIO CTAXKY. buTyM-
Hasl MACTHKA MIIH OCHOBRA H3 MOJIHMED-MHHEPATLHOTO KJIed HAHOCHTCI Ha
CaAMH TPaHM OJIOKOB, KOTOPHIE VKIAABIBAIOTCS Ha 3apaHee IMOATOTORIEHHYIO
BeTOHHYIO OCHOBY. KaK TONBKO caM KJIeH 3aCTHIHET, Ha OJIOKH MOXKHO VEIA-
JIBIBATD CHEOVIOITHE CIOH.

@ Ecin cymecrsyer onpenelenHas HeoOX0QHMOCTb, BRI MOXETe OpraHH-
30BATh YCTPOHCTBO NOIONHATENPHON ITHAPOH 30IAIHA. DT0 aKTYAlb-
HO I TeX IMOMeIlleHHH, IIle 0UeHb BRICOKAS RIAXKHOCTB. 3IeCh Boe
IMPOHCXOMHT IIYTeM PACKATHIBAHHSA PYDepoHIa Ha OCHOBE TOPSUero
OHTYMA, B 3TO MOKPHLIBAETCS CIENHAIbHON IOMHATHIEHOBOH IUIeH-
KOl # meMmeHTOM. B KauecTBe (DMHHIIHOTO CIOS MOXHO HCIONB30-
BATh OORIKHOBEHHYIO KEPAMHUECKYIO TNTUTKY.

2. IlopbillieHHe TeNN03AIMUTDI NEPeKPHITHIA HAJT TOABATIOM
(TeXHMIeCKMM MOANOJIbeM)

Kuntie momenieHHI, HAXOMAIIHecs Ha HHEKHHX 5TaXaX MHOTOASTAKHBIX
3MAHHAM M YaCTHBIX CTPOEHHUH, IIOIBEPXEeHb OTPHULATEIEHOMY BO3MEHCTBIIO
BIIATH W TeMIEPATYpPHBIX KoneOaHuit. XKuUnplaM OpUXOIUTCI CTATKHBATE-
Cd ¢ TIOHHEKCHHOH TeMIepaTyYpOH, MOBRIICHHON KOHIICHTPAIIMEH BIATH,
IUIECEHBI0 W HeIPHUATHBIMH 3AMIaXaMH. OTO CBA3AHO ¢ HEIOCDEICTBEHHBIM
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KOHTAKTOM HATIOTHHOTO TIOKPBITHA ¢ IMIUTAME, OTIEIIIONTAMA KATOE T0-
MellleHne oT noaeana. [IpaBUIRHO BRIOPAHHEIR 1 YCTAHOBTEHHEIH VTEIITH -
Tellb IS II0IO0B IEPBOTO ATAXKA IIO3BONIET HAMEKHO TEII0ON30IHPOBATh Oe-
TOHHYIO OCHOBY.

HesapncruMo OT OpHEMeHAEMOI0 MaTepHAalZa YTelIeHHe II0Ja IIepBOro
HTaXa TOMa — HeoBXOmuMoe MepolpHsTHe. Bemb Moms T1000r0 ToMeIne-
HUS IBISIOTCS HAnOOMee XOMOMHOH YacThio. X MOBEPXHOCTE IBIIETCI HC-
TOYHHKOM 3HAYHTeIbHEIX TeIIOBBIX [IOTEPb.

IloarxeHHAS TeMIIEPATypa oA 00YCIORIeHA KOHBEKITH OHHEBIM JIBHKE -
HIEM BO3IYIIHEIX IIOTOKOB:

e HATPETHIE BOSAYIIHEIE MACCH TOMHUMAKITCS K MOTOIKY,

e XOIMOTHEIH BOSIYX CTPEMHTCS OMYCTHTHCS.

B pesynkraTe KOHBEKIIHH IIPOHCXOMHT KPYTOBOPOT BO3MYXa, Hen30eXHO
BEI3BIBAIOIINI TeMIIePATYPHBIH [Iepellal 1 OllyIleHHe Xonoma. M ecin ne-
TOM 5TO He IPHHOCHT SHAUHTENBHEIX IPOGIeM, TO B 3SUMHIE MECSITH XOTOT-
HOE OCHOBAHHE TOCTABIAET MACCY HEVIOOCTE:

SHAYNTETRHO CHIDKAET TEMIIEPATYPY TOMEIIIEHNS

IPOROIHAPYeT 0Bpa30RaHEE IIeCEHH, TPHOKA H CHIPOCTH;
IIOBBIIIAET 3aTPATHl Ha IOMIepXaHne KOM(MOPTHOH TeMIIepPaTYPEHI;
yMeHbBIAeT 3 PeKTHEHOCT CHCTEMBI OTOILIEHNS

CIOCOBCTRYET 00PA30OBAHNI0 HETIPUITHEIX TS KUIBIIOB 34TIAX0R;
SRISIETCS HCTOUHHUKOM TPOCTYIHEIX 3a00MeRaHnTi;

CO3MaeT CKBO3HAKH K TeMIIEPATYPHEIN THCKOMQOPT.

HecmoTps Ha BRICOKHE SKCILTYATALIHOHHLIE XAPAKTEPHCTHKH H ITHTENb-
HEIfl pecype HCIONb30BAHES GeTOHA, MPHMEHIEMOTO B KAYECTBE HATIONb-
HOM OCHOBEI, OH 08Ja7aeT HEMOCTATKOM — SIBIIAETCS «AKKYMYISITOPOM»
Xonona. HezaBHecHMO OT MOIIHOCTH OTOIMHTEIBHOTO KOHTYPA, TAKOE OCHO-
BaHHE TpedyeT cepbesHOM TEINIOBOH H3OIAIHH. DTO 0COBeHHO aKTYAIbHO,
eclid GeTOHHBIE IUTHTHL PACIONOKEHEl HAM IOMEIIeHH eM TI0ABAJa, KOTOPKII
He OTATITHBAETCSL.

Hecnoxno nsbexaTh MpoSBIeHUE HETATHBHBIX (QAKTOPOB, €CNH BEI-
IONHATE MEPOIIPHATHS 10 TEIIOBOH H30IAIHH. MOXHO IPHMEeHHTh YTe-
ITHTEND IS JepeBIHHEBIX IIOJIOB IIePBOr0 ATAXa HIH TEIIOH3QIATOD IS
0eTOHHBIX OCHOBAaHNH.

TeMmepaTypHEIe TIepEMaIsl HA YPOBHE CTHIKA MOTBANBHEIX TOMEIEHTH
H KOMHAT HHXHETO 3TaXa Hen30eXRHEI aXKe [IPH KaUeCTBeHHOM YTEIUIEHHH
mokona. KomdbopTHasg TeMIepaTypa 3aBHCHT OT IPARMIBHOTO BEISOpa Te-
ILIOH30IATOPA.
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@ Oco00e¢ BHHMaHAE He0OX0AMMO 00pAIIATDL HA:
e VPOBEHb TEILIONPOBOTHOCTH MATEPHANa, OIPENeSIOITHi eTo adh-
PEeKTHBHOCTE;
e OOIIMI Bec YTEILIHTENS, OKASKIBAIOIIHM HATPY3KY Ha KAITHTAlb-
HEIE KOHCTPYKITHH;
e OCODEHHOCTH OCHOBAHNSI U BHN HHHHIITHON OTIEIKH.

B cB43M ¢ TOBHINIEHHBEIMH HATPY3KAMH HAa HAIOMLHVIO MMOBEPXHOCTH
TIEPBOTO 3TaXa MPUMEHSEMBIR I YTeIUIeHHS MaTepHal JOKeH OTIH-
JaThCH:

TTPOYHOCTHEIMH XAPAaKTEPUCTHKAMH;

CTORKOCTBIO K BO3MEHCTBUIO RHOPAITHii;

TIOBHIIIICHHBIM PECYPCOM BKCIITYATAITNAH;

VCTORUHMBOCTHIO K BO3MEHCTRUIO MEXaHWUYCCKHX YCHIINH
CTabMIBHOCTEIO PA3MEPOR IIPH TeMIIEPATYPHEIX JedhopMaIngx.

IIpuHUMAg pellleHHe, KaKOoR MCIONb30BATH VTSIUINTEND OIS IMOIa IIep-
BOIO 3TaXa HEPERSHHOTO JOMA WM CTAHTAPTHOR KBAPTHPEI, CIemyeT py-
KOBOICTBOBATLCA MPHUBEICHHBIMH KPUTEPHIMI. BTO MO3BOIHT O0CCIICUNTD
KOMQPOPTHYIO TEMIIEPATYPY, DOOUTLCS CYIIIeCTReHHOTO sHeprocOepeKeHN,
HAaBCerma 3abbITh O CHIPOCTH, XONOME M IIOCTOSHHELX CKBO3HAKAX.

JIS HATIONBHOM TeIIO3AIIU T IPHMEHAIOTCS PA3IHYHEIE BHALI YTeILIH -
TEIA.

Bo-nepepX, THCTH U IJIHTEL TeIIOM30MAIHOHHYIO 31Ty, IIpeliarae-
MYIO B BHJIE CTAHIAPTHRIX IUIHT HJIK MATOB, IIPOU3BOIAT H3;

e CTPOUTEJIBHOHR BATHI HA Da3e MHHEPAJLHBIX HIIH CTeKJISTHHBIX KOMIIO-
HEHTOB;

BCIIEHEHHOTO HIIH 3KCTPYAHPOBAHHOIO MOIHCTHPONA;
HMCKYCCTBEHHBIX BOJOKOH ¢ JOBapIeHHeM 0a3albTa;
TPAIAIHOHHOIO IIEHOIUIACTA;

CBIPbS M3 KOMIIO3HTOB.

Takasg pasHOBHAHOCTD TeILIOH30ISATOPOB PEKOMEHIYeTCS IS TellJlo-
3aIIUTH DeTOHHBIX OCHOBaHKI, OHa 0bIagaeT ClelyIOIIHMHK XapaKTepH-
CTHKAMH;

e [IOHMXEHHBIM KO3DDHUIHeHTOM TeIIONPOBOIHOCTH;

e HeDONBIIOH Maccoil;

e IIpHEMIEMOH LIgHOMH.

Kaxnplil BUJ TEIUIOBOH 3aIIATEL MMEeT CBOM 0CO0eHHOCTH,

5 B YaCTHOCTH, MHHEATA [IPY BEITIOTHEHWH padoT TpeGyeT MprMeHe-
HHS PeCIupaTopoB. MaTepHan HeoOX0MUMO HM30MHPOBATh, YTOOR HC-
KJIIOUHTE IPOHHKHOBEHHE YACTHII IBIIH B KOMHATY.
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5> TleHonmoJIAcTHPON BOCTIPHHMUME K MOBBIIIEHHON BIAXKHOCTH, -
hopMUPYETCT TP TEMIIEPATYPHEIX KOMeBaHNIX.

&> DECTPYIHPOBAHHBI MeHONOTHCTHPON XapakKTepH3yeTcsl TTOBRIIEH-
HOM YCTOWYWROCTHIO K BO3MEHCTRHIO BIATH, OMHAKO OH TOPIOUYNH.

$ CTpOHTeJ]bHEU[ BaTa TEPACT CBOM TCIIIOM3OIAITMOHHBIC CBOWCTBA
IIPWA BIIMUTBIBAHWM BJIATH. HOSTOMY MaTCpual HYXITAcTCd B HATEKHON
BJIATO3alluTE.

BO-BTOprX, CBITIYIHEC VTCIITTUTCIN. OCHOBHEIMHI MIpEACTaBUTCISAMM CBI-
IIYIHUX MaTEPHAIOB ABISIOTCA:

KePAM3HT;
MEeHOTIIACTORAS KPOITIKA;
PasTHYHEE BUIH IITAKOE;
IpeBECHEBIE OMHIKH.

ImapHBIe JOCTOMHCTRA 3TOMH TDYIIIIEI TETINTON30JATOPOB!

BOSMOXHOCTD ITOTHOTO 3aIIOJTHEHHMM BCETO IIPOCTPAHCTERA, PACIIONO-
KCHHOTO MEXKTY 3IEMCHTAMHI O6peLHeTKH;

YHUBEPCATBHOCTE IPUMECHCHHM A, ITO3BOJISIOINIAS MCIIOIB30BATh CHITIY -
gec ChRIPhE 151 CYXOﬁ CTAXKKH WKW CMEITITMBATE € PACTBOPOM IIEMEHTA.

B-TpeThHX, TpaHYTHPOBAHHEIH TeHOMOTUCTHPON. PACCHITUATEE W Tpa-
HYTHPOBAHHBIE TETTOM3OIITOPE MCTIONB3YIOTCS IS YTEIIeHHS TOTOR B
YACTHRIX CTPOEHMSIX M KBAPTHPAX HIKHHX 3TaXKeH MHOTOATAXKEK.

B-ueTBepThiX, pPYTOHHEIE MaTepwanbl. MCTONB3yd pPYIOHHOE CHIPEHE,
MOKHO OBICTPO PACCTENNTE TEIIOBYIO 3AITHTY TIO HATTONBHOM MOBEPXHOCTH.

[rpoko TPEMEHAIOTCS CIETYIOMIHE BUIE TeINO3AITHTEL

Pa3HYHbE BHIEI MAHBATEL;
PYIOHHLIH MeHOIONHCTHP O,
(hOIErIPOBAHHEIE TEILNIOH30MITOPEI;
HATYpaJlbHEIEe IPODKOBEIE MATEPHAIEL;
KOMIIO3HTHEIE YTeIUIHTENH.

PaznnuHasg TONIIMHA MATepHAaloB ofecleurdBaeT BOSMOXHOCTE KOMOM-
HHAPOBATh HX IS 3(DdheKTHBHOTO YOepEAHHS Tellna, obeclledeHnS Hagex-
HOH TepMOH30JSA AN,

B-ngareix, XKuIKHe TeIUIOH30MATOPEl. YTEIUIHTENH, IIpediaracMele B
KHIKOM KOHCHCTEHIIMH, 3apeKOMEHIOBANH ¢els KAK YIOOHBIM TeIUIOH30-
JNAOAOHHBIH MaTepral, IO3BOISIIINA OTHOBPEMEHHO TeIUIOH30IHPOBAT
OCHOBY H CIUIAHHPOBATH IIOREPXHOCTS.

TIpuMeHSIIOTCS PACTBOPHL MTeMEHTA B KUIKONH KOHCHCTEHITHH, KOTOPEIE
IepeMellIaHbl ¢O CISTVIOINME MATEPHANAMU:

IICHOILTACTOBBIMHA I'DaHYJIaMHK;
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e JPCBCCHBIMM OTXOTAMIH,
¢ KCPaAM3HMTOBBIM HAIIOTHHUTCICM.
Hanexnoi aHbTepHaTHBOﬁ OEMCHTHBIM paCTBEOPaAM ABJIACTCA IICHOM 30J.

Ilenon3ox — TOTHMEpPHEIR COCTABR, XAPAKTEPUIVIOMINHACT JTUeHCTOH
CTDPYKTYPO.
@ Bazkno MOMHMTD, UTO BRIIONHEHHUE TEILIO3AIMUTHRIX MEDOIPHATHH ¢

BHEIITHEH U BHYTpeHHefI CTOPOHEI 110Ja 3HAYHUTCIBHO IMOBRIIMIACT TC-
IIOU3OIATHIO IIOMEIICHW .

YacTh Temna, KoTopoe 000rpeBaeT BAllly KBAPTHPY, YXOMHT Ha 0B0rpen
Mon4a — MEXRITAKHOTO MEPEKPHITHSA, 4 3HAUNT, W MOTOAKA B TOMEIIEHHH
cHu3y. To ecThb caMM TOTO He XKelad, BEI TepdeTe MparolleHHOe TeIlo, 3a
KOTOPOE eXeMecsduHO OTIaeTe TIPHINTHYI0 CYMMY KOMMYHATBHOMY TIPE-
OpuATHIO. JOIsS TAKHMX TEIIONOTeph MOXKeT COCTARINATE 25—30% oT obImx
[IOTeph TeIUIA B Ballleil KBapTHpe.

98



Pazsaen VILI.
Apyrue sugbl pabor

1. 3aMeHa oCBeTHTENbHLIX NPHOOPOB B MecTaX 00IIIero Nojib30BaHHs
Ha 2HeproapeKTHBHbIE OCBETHTETILHEBIE MPHGOPBI

OcpellleHHe B MecTax OOILEro MONb30BAHUA — ATO YACTh PACXOIOB, KOTO-
pasg JeXUT Ha XKUIbIAX JoMa, UMeHHO MOATOMY Bee dallle CTOUT BOIPOC O
TOM, KaK IPABHILHO OPraHM30BAThH CHCTEMY OCBellleHH s, YTOORl OHA OBLIa
HeZoporoil B oBCAyKUBAHKK, HO KOMMOPTHOMH, HAJeXKHOH 1 De30IacHoH.,
Hopmer I'OCTa K ocBellleHAID TOThe300B MPEQIoNaraloT B OCHOBHOM HC-
TONB30BAHKE JTaMII HAKANWUBAHNA HNH TIOMHHECIIEHTHEIX JaMIl. CeTomHI vV
5THX UCTOUHUKOB CBETA €CTh aNkTepHATHEA. BIpodeM, CTOUT pa3o0paThesd
CO BceMH 0CcOOEHHOCTIMH OCBEINeHUI KOMMYHHKAITHH K 31eMeHTOR MHO-
TFOKBAPTHPHOTO TOMA.

JLIsl HAUAA CTOMT BHIACHHTDL: UTO TAKOE MecTa 001Iero noJb30BAHNus

H KAK PACCUHTBIBACTCH IUIATA 32 HX ¢CBelleHHe?

MecTaMu oBIIIETO TTONB30BAHNS GRIFIOTCS:

e JECTHHITHI, NecTHUUHBIE TUTOIMIAMKHE, KOPUAOPH!, KOMTSCOUHEIE, Ma-
cTepckue, TeXHHYecKHe depmakd M TIOMBAJE, TeXHMUeCKHe 3TAXKH,
MOMeITIeHHA, B KOTOPHIX UMeIoTCd KaKne-THo0 NHERKeHepHBIe KOMMY-
HUKAUK, 1T U THGTOBBIE [IAXTLI, BCTPOSHHBIE TAPaXKU U CTOSH-
KH aBTOMOOHIBHOTO TPAaHCIIOPTA;

e 1HOe ODOPYIOBAHHUE, KOTOPOE ODCIYXKWBAET HECKONBKO XKHUIBIX HIH
HEXWIBIX [TOMEIIEHUH MHOTOKBAPTUPHOIO XKWIOTO MOMA, BKIOUAS
3IeBATOPHEIC YaIHl, DoiinepHEle, TETNORKE TYHKTH, KOTeNbHEE, Ha-
COCHEIE, TpaHchOpMATOpPHEIE TOACTAHITHU H Apyroe HHXeHepHOE
000opyIoBaHNE;

e pyrue o0heKTH, KOTOpPHE TMpelHAa3HaueHBl Ang OrmaroycTpoitcTra,
OOCTYXKHMBAHHI W HKCIUTYATAITMH TEPPHTOPHH MHOTOKBAPTHPHOTO
EKWIOTO IOMa, BKII0Yad IeTCKHE W CIIOPTUBHEIE TIIOIIATKH, TAPAKH 1
KOIJIEKTH BHBIE ABTOCTOSHKH, BXOIB! B IIOIbE3NEl M ABOPOBbIE IIPOXO-
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JBI, HAXOMAIINECA B ITpCACIax TOTO 3¢MEIBHOTO YI9ACTKA, HA KOTOPOM
PacCIIoNoXCH KUATON JOM.

) TaknM 06pa3oM, CTAHOBITCS SICHO, UTO K PACXOTAM Ha SIEKTPO-
cHaOXeHNe MeCT OBINEro TMOML30BAHUI OTHOCIT SIEKTPOIHEPTHIO,
KOTOpad MCMONb3YeTCs HA OCBEIEHHe JBOPA, NECTHHUHBIX KIETOK
M JeCTHHYHEIX Mapiieil, muTaHne HoMOQOHOB, 3IeKTPOcHAbXKeHHEe
VCHIIHTeNEH KOIeKTHRHEIX TelleaHTeHH, IIOIBANIOB, UENIAKOB H T.10.

Ilopsimok pacyera aMeKTpOocHAOKeHHS VIS OCBeIleHHS MecT ODIIEro
IIONL30OBAHHS OIPENeNseTcs B COOTBETCTRHH ¢ IpuicKeHneM Ne 2 x IIpa-
BHJIAM IIPeZOCTABIEHHS KOMMYHAJILHEIX YCIVT COOCTBeHHHKAM H IIONB30-
BATeNIM IOMEIIeHHH B MHOTOKBAPTHPHEIX A0MAX 1 KIIEIX JOMOB, YTBEDXK-
JIeHHBIM TocTaHoBneHHeM IIpapuTensetsa P@ ot 06.05.2011 Ne 354,

B paccMaTpuBaeMOM cITyuae TYYIITHM CPETCTBOM 10 CHUEKEHHIO SHEPTO-
noTpebIeHN SBIgeTCs MePeXo] Ha CBeTOMMOMHOE OCBEITIeHE MeCT OBIIIETO
TIONB30BAHHS.

Ceromas Bce OCONbIIEH MONVISPHOCTLIO B OBITY CTANH IIONB30BATHCA
CBETOTMOMHEIE JIAMITEI, HECMOTPS HA TO 9TO II0 CTOMMOCTH OHH MUHHMYM
B 10 pa3 mopoxXe OPHBEIYHBIX HAM JIAMI HAaKaTHBaHHI. CPoOK CIVKOH CRe-
TOMMONHOTO CBETHIBHHKA MOXET COCTARIATE N0 10 JIET, 4 ero 3Hepromorpe-
fIeHHe BO MHOTO Pa3 HUEKE «KJIACCHKH».

InmaBHOI Lenbio BHeAPeHHS CBeTOMHOIHOR cBeTOTeXHUKH B cdepe KKX
SABIgeTCHd 3KOHOMHA. CBeTONHONHOE PRIIeHHe caMo IIo cebe B §—10 pas
IKOHOMHKYHEE aHATOTHYHOTO ¢ JAMIIOH HAKATHBAHHS M IPHMEPHO B 2 pasa
IKOHOMHKYHEE PellleHHS ¢ KOMIIAKTHOH JIIOMHHECIeHTHOH J1aMIIol, IIo-
3TOMY MOXHO OTPaHHYHTLCS BHeIPeHHEM CReTHIPHUKOB Oe3 JaTdnkoB. Ho
H3Nelle ¢ BCTPOEHHBIM «HMHTEIEKTOM» [IO3BONHAT TOIOMHNATEILHO CIKOHO-
MHUTD ellle 60—80% snexrposHeprun. IIpy 7TOM JONONHKATENLHBIE 3aTPATHL
OynyT coBceM HeDONBIIHE,

b MoxXHO ¢oeaTh BBIBOI, UTO 114 cepsl KKX creTOTeXHHKA ¢
BCTPOEHHEIM JATIMKOM — 5TO HKOHOMHYecKH O00OCHOBaHHOE pe-
IITeHUE.

Yalre BCero IpHUCYTCTBHE YeIOBEKA HA JECTHHYHOHN KIIEeTKe OIpemens-
eTCs 110 3BYKY HJIH TI0 IepenpukeHnIo. MeHbIne 00beMEl IPHMEHEHHS B
ME/]I cBerOTeXHHKH ¢ HaTYHKAMH JBHXKeHHS CBA34HBI ¢ TeM, YTO IpHOOP
TAKOTO THIIA SIBISIETCS HAIPABIeHHBIM, YTO HAKJIAOBIBAET CYIIECTBEeHHEIE
OTpaHHYeHHS Ha PAcIoIokKeHNe CRBeTHILHUKA Ha JeCcTHHYHOM KeTke. I1o-
JY4aeTes, YTO B OTPAHNYSHHOM IIPOCTPAHCTRE IIOMEE3MA HE BCera BO3MOX-
Ha 3aMeHa CYIIECTRYIOIEH CReTOTEXHHKH «TOYKA B TOUKY» C COXpaHEeHHEM
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MCCTAa YCTAHOBKH. HpH 3TOM ITOOBOM SICKTPHYCCKITX ceTel K HOBOMY MEC-
CTY — 3TO Beerma JOIIOIHHUTCIBHBIC 3aTPAThIL,

&> Ooopynopande ¢ JeTeKTHPOBAHHeM [0 3BYKY JIMIIIEHO TAHHOTO He-
JIOCTATKA, TOUYHOCTh OIpelelieHHS IIPHCYTCTBHS UeJOBEKA He 3aBHCHT
OT MeCTOPACIIONOREHHS CBeTHIbHIAKA. BeposTHO, 3T0 OMHA M3 IPHIHH
TOTO, UTO TAKHE M3TENHd IMHMPOKO MPHMEHSIOTCS BO BeeX 0e3 HCKIo-
yeHnd pernoHax Pocenn. K MUHYCAM AKYCTHYECKOTO METONA OTHOCST-
cs MTOXHBIE cpabaTRIBaHNs, HATIPHMED, H3-34 TMOCTOPOHHUX IITYMOE Ha
VIHIIe HIH B KBaprupaX. Ho Takue cpabaThlBaHug B oOIIeM, II0 BCeM
VCTAHOBJIEHHEIM Ha 00BbeKTe PellleHHIM, PEIKO COCTARIAIT Bonee 3%
OT BCETO BpeMeHH PaloThL.

&> Bropoii 7aTYHK, KOTOPEIH IPOM3BOLUTENH BCTPAWBAIOT B CBETHID-
K KKX, — omrmdecknii. Ero QyHKINS B TOM, YTOOH CBET B IOTBE3IE
He BKIIOUATCd B CERETIIOE BpeMd CYTOK, ecliH eCcTecTREHHOTO OCBeITIeHHI
JTIOCTATOTHO.

‘ B ¢Ba31 cO cKazaHHBEIM JONYCTHMO CIedaTh BRIBOA O TOM, YTO
CaAMBbIM JYUIIHM PEIICHHUCM SABJIACTCA COBOKYIIHOCTL B M3IACIHMH
ABYX JATUHKOB, 4 KMCHHO OIITHYCCKOI'O M aKyCTHYCCKOIO. Takas
«YMHasd» CBCTOTCXHHMKA MOXKET 00eCIIeYnTh AKOHOMHIO IO 08%
BIECKTPOSHCPTHUH.

Jlnst moBeITIe HUS KoM(pOpTa U Ge30MacHOCTH B HEKOTOPHIX CBETHIHHH -
KaxX pealH30BaH «IeXVPHEIH pexuM». B aToM pexmmMe ofopyropanue pado-
T4eT Ha IONHYI0 MOITHOCTE TONBKO TOINMA, KOTTA HA TeCTHUYHOHR KIeTKe Ha-
XOILUTC YeIOBEK, 4 B OCTAJIbHOe BpeMs HanyuaeT 20—30% OT 3a49BIeHHOIO
CBETOBOIO IIOTOKA.

B moMeleHNH yXe HeT KPOMEIIHOH TeMHOTHI, CBeTa JOCTATOUHO I
paboTEl cHCTEM BHISOHAOTIONEHHS, NI TOTO U4TOOR YBHAETH B JBEPHOMH
I71430K, 9TO IPOHCXOMHT Ha JeCcTHHUYHOH mromanke. IIpn sToMm moTpebe-
HHe 3IeKTPOosHepruH KpatiHe Mano. TToxkany#, vike MOXKHO TOBOPHTD O TOM,
YTO HAMHUKeE JeKYPHOTO PEXUMA — 3TO OFHO H3 CTAHTAPTHEIX TPeBOBAHHH
33Ka3UHKOB K CRETOTEXHHKE ¢ JaTINKaMHu B chepe KKX.

IIpy DpoYnx paBHEIX, UeM BBIIIE MOIITHOCTE ODOPYIOBAHHS, TeM CBET-
Jee OyaeT B moMellleHHH, Ha ceronHa onTHMalbHasg IoIHAd IOTpedise-
Mad MOIITHOCTE I CRETHABHUKOR JKKX HaxomuTed B AUamnasoHe 6—8& BT
Takoe M3Menue 3aMeHHT aHANOT ¢ JAMTOH HAKATHBAHWSI MOIITHOCTBIO JIO
60—75 Br.

PesroMupya, BEIICIHM IPSHMVIICCTEBA CBETOMHONOB IO CPABHECHHIO ¢
TPaIRIIHOHHBIMA BHIAMH OCBEIIIeHHA,
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$ BO-lIepB])lX, CBETOTHMOMHEIE CBETHIBHUKH OoIee YCTOfIqHBLI K IIe-
peragaM HallpAXKeHWA, HCXKCIHW JIaMIIBEI HAaKaJlMBaHMA KW KOMIIAKTHBIC
JTIOMHUHCCIICHTHEIC JaMIIBI, YTO HCMAJTOBaAXHO N4 HTOMOB, B KOTOPDBEIX
WIEKTPOCETH HAaXONATCH HAJEKO HE B 6€3YHpeqHOM coctossHUHA. Hc-
TIONB30BAHMEC CBCTOMMOIHOIO OCBCIIICHKA B ITICIOM CHUXACT HATPY3KY Ha
IEKTPOCETD.

5>  Bo-BrophIX, TTOTEpH 3HEPTHH B PESYALTATE TEIIOBOTO HANTYUEHMS
CBETOBOTO HCTOYHHKA MHHHMMANBHEL. A 3TO 3HAUMT, YTO HeT HATpeBa
TAMIIOUKH M OKPYXAIOIINX ee TMoBepxHocTel. CBeTHIHPHIUKHE Ha CBETO-
MHOAAX MOXKHO HCIIOAL30BATE B MOMEIEHHAX C TETKOBOCIDIAMEHSIOITH -
MUCS MATePHATAMH.

& B-TperpHx, HMeeTcd BOIMOXKHOCTD SKCILIVATALIMN CBETOIHOIOB IIPH
OUeHb HHU3KHUX TeMIepaTypax. Pabounii ManazoH TeMIepaTyp VIHUHEBIX
CBeTOIMOIHEBIX CBeTIIBHUKOB 00BIUHO JeXHUT 0T —45 1o +50.

&> B-uerTBepTHIX, CRETONMNOMHEIE CBETHABHHKH OTINYAKTCI OTHO-
CHTeIbHOH YCTOMYHBOCTHIO K MeXaHHUECKHM IIOBPEXICHHAM H BaH-
JanusMy. MHoOTHe TPOHZBOTHTENH BHRITYCKAKT CHEIHANRHBIE YIAPO-
[IPOYHEBIE CBeTHIBHHKH, CKOHCTPYHPOBAHHBIE TAKHM 00pa3oM, 9TOOEI
MaKCHMANBHO CHU3HTD PHCK X MOPYH. A 5TO SHAUHUT, YTO KHTEIH MO-
I'yT 3a0BITh 00 OCKONKAX GHTOrO CTeKJa OT JAMIIOYEK HA JIeCTHHYHEIX
TTOMIATKAX.

@ B-IIHTHX, CYIIECTEBYET HOOIIOIHHTEIbHAA BO3MOXKHOCTL CHHU3HUTDH
5HepFOHOT‘pe6HeHHe CBCTOIMOOHBIMHA HpHGOpaMH 34 CHET MCIIOIB30BaA-
HHA AaBTOMaTHUYCCKHX CXCM HX BKJIIOUCHHWSA M BRIKJIIOYCHMA,

2. YcTaHOBEA cHCTEM aBTOMATHYECKOTO KOHTPOJIA
A peryJiipoBaHii oCBeI€HHA B MeCTaxX 00IIero MoJb30BaHUA

Pacxon smekTposHepTruy Ha 1IN OCBEIIEHHS B MecTaX OOIIero moab30Ba-
HHA MOXET OBITh 3aMETHO CHIZEEH MOCTHAEHHEM ONTHMAIBHOH PaboThI OC-
BeTHTEIBHOHN YCTAHOBKH B KAXKIBIH MOMEHT BPeMEHH.

JoduThesa Handomee IMONHOTO H TOYHOTO YdeTa HATHYHS AHEBHOTO CBe-
T4, PABHO KaK ¥ V4eTa IPHCYTCTBHS N0AeH B IMOMEIeHHH, MOXHO, IPH-
MEeHSSA CHCTEMBI ABTOMATHYECKOTO KOHTPONA 1 PeTYIHPOBAHHS OCBeIIle HHA.
VpasneHHe OCBETHTEILHOR HATPY3KOH OCYIIECTBISETCS IIPH 3TOM ABYMS
OCHORHBIMH CIIOCODAMM:

1) OTKNMIOUeHHEM BCEX HIIM YACTH CRBeTHIILHHKOB (IHCKPETHOE YIIPABIE-

HHEe) H
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2) IIABHEIM M3MeHEeHHEeM MOITHOCTH CBETHIBHHKOE (OTHHAKOBBIM I
BCEX MIM WHIHBUIVAIBHEIM).

K cucTremMaM ZHCKPeTHOrO VIPaBIeHHS OCBellleHHeM B IIePBYIO O4e-
pedb OTHOCATCH pasindHbele doTtopeile (GPOTOABTOMATHEI) H TaHMepHI.
IlpuHIHD DelicTBHA IIePBHIX OCHOBAH HA BKIOYEHHH H OTKIIOUYEeHHH
HATPY3KH II0 CHTHAJaM JTATYHKA HAPYXKHOH ecTecTBeHHOH OCBeIlleHHO-
cTH. BTOphIe OCYIIECTBIAIOT KOMMYTAIIHIO OCBeTHTEILHOH HATPY3KH B
3aBHCHMOCTH OT BpeMeHH CYTOK II0 IpeIBaPHTeNLHO 3AT0XeHHOH Ipor-
paMMe.

K crcreMam DHMCKPETHOTO VIIPABIEHHS OCBeIIeHHEM OTHOCHITCH TakIKe
ABTOMATEI, OCHAIIEHHEIE NATYHKAMH MPHCYTCTBHA., OHH OTKIIOUAIOT CBe-
THUIBHUKH B ITOMEINEHWH CITVCTS 38JaHHEIM IPOMEXYTOK BpeMeHH IIOCIe
TOTO, KaK M3 HETO YIANSeTcs MOCHeTHUE d4eloBeK. 3T0 Hanbomee HKOHO-
MHUYHBIH BHJ CHCTeM JHCKPETHOTO VIIPABIeHNS, OTHAKO K IMODOUHEIM 3d-
dpexTaM WX HMCIOIB30BAHHS OTHOCHTCS BO3MOXKHOE COKpAIIlEHHe CpPOKa
CIYKORI TAMII 34 CUET YACTHIX BKJIFOUEHWH W BRIKITIOUEHMH.

CHCTeMEI TIABHOTO PETYIMPOBAHHS MOITHOCTH OCBENIEHHI TI0 CRBOEMY
VCTPORCTRY HECKOIBKO CIOKHEE.

CoBpeMeHHEBIE CHCTeMEI YIIPABIEHMS OCBEIIeHIeM COUETAIOT B ceDe 3Ha-
YHUTENbHBIE BO3MOXHOCTH 5KOHOMHHU 3MEKTPOSHEPTHH ¢ MAKCHMATBHEIM
yOoOCTBOM IUId IONB30BaTeNeH.

2.1. OcHopHBe (GYHKIIMH ABTOMATH3HPOBAHHEIX
CHCTEM YTIPABJIeHHH OCBelMeHneM

ABTOMATH3HPOBAHHEIE CHCTEMEI VIIPARIEHUS OCBEIIIEHHEM, TPeTHASHAUCH-
HEIE I MCTIONL30BAHNA B OBIECTBEHHEBIX 3MAHNAX, BRITIOTHIIOT CIETYIo-
7 THITHYHEIE IS 3TOTO BHAA H3TeAWH QYHKITHH.

> TouHoe noAnepKaHHe HCKYCCTBEHHOH OCBEIIEHHOCTH B MOMeIeHHH Ha
32IAHAOM YpoBHe. JIOCTHTAETCS 3TO BREICHWEM B CHCTEMY YIIPABTEHHIT
ocgertieHneM GOTOATEMEHTA, HAXOTATIIETOCS BHYTPH MTOMETTIEHHS H KOH-
TPOMUPYIOIIETO CO3ZMABAEMYI0 OCBETHTENRHON YCTAHOBKOH OCReIleH-
HOCTB. YXKe TONBEKO OfHA 3Ta QYHKIINS TTO3BONIET SKOHOMUTH 3HEPTHIO
32 CUeT OTCEUKH TAK HA3LIBAEMOTO H3NUIIKA OCBEIIEHHOCTH.

5>  Vuer ecrecTBeHHOH OCBEIEHHOCTH B moMenennd. HecMoTpd Ha Ha-
TUIHE B TMONARISIONIEM GOTBIIHHCTBE TTOMEIIeHIEH eCTeCTReHHOTO OC-
BEIIIEHNS B CBETIOE BPEMS CYTOK, MOITHOCTh OCBETHTENbHOM YCTAHOBKH
paccuuTHIBaETC DE3 €ro yuera.

()Gpa’rm‘e BHHMAHHAe: CCIH IIOTICPEKHBATh OCBCIICHHOCTDL, CO3MaBa-
€MYI0 COBMECTHO OCBETHTEIBHOM YCTAHOBKOH M €CTECTBEHHBIM OC-
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®

BCOICHHUEM, HA 3aTaHHOM YPOBHEC, TO MOXKHO €ITI¢ CHIBHEC CHU3HUTH
MOIITHOCTE OCBETUTENBHOI YCTAHOBKH B KaXIBIH MOMEHT BpEMCHH.

Yurnte: B OIpeqeneHHOE BPEMS TOTA M YACKH CYTOK BOSMOXHO JaXKe
HCIONb30BAHNE OTHOTO €CTECTBEHHOTO OCBEINeHHs. DTa QVHKITHS
MOXKET OCYIIECTRISITRC TeM XKe hOTOINEMEHTOM, UYTO W B MPETEITY-
IITeM CITyUAe, TIPH YCIOBHH, UTO OH OTCIEKHUBAET TIOTHYIO {€CTeCTREH-
HYI0 IUIIOC HCKYCCTBEHHYIO) OCBEIlleHHOCTh., LIpH 3TOM 5KOHOMES
SHEPrHU MOXET cOCTaBIATh 20—40%.,

&> Yuer BpeMeHH CYTOK H JHN HelelH. /loIOIHHTeIbHAS SKOHOMHS
SHEPIHH B OCBEIeHHH MOXET OBITh JOCTHTHYTA OTKIIOUeHHeM OCBETH-
TeNlbHOH YCTAHOBKH B OIpelele HHEIE YACHl CYTOK, 4 TAKXKE B BEIXONHBIE
H Ipa3gfHUYHBIE AHH. BTa Mepa no3poisieT 3¢ dekTHBHO BOPOThES ¢ 3a-
OBLIBYHBOCTLIO JIOAEH, He OTKIIOUAIONINX OcBellleHne, s ee peanmsa-
IIHM ABTOMATH3HPOBAHHAS CHCTEMA YIIPABIeHHS OCBeIleHHeM IOTKHA
OBITE OBOPYMOBaHA COOCTBEHHBIMH YaCaMH PEANBHOTO BpeMeHH.

&> Vuer npHcyTCTBRA Modeil B moMemennn. TIpy oBopynoBAHUE CHC-
TEMEI VIIPABIEHHS OCBEINIEHNEM JATUMKOM TIPHCYTCTBHSI MOXKHO BKITIO-
YATh W OTKJIIOUATH CBETHILHUKM B 33BHCHMOCTH OT TOTO, €CTh JTH JIOMH
B MTAHHOM TIOMEITeHIH. DTa PYHKITHSI MO3BOIIET PACXONOBATh JHEPTHIO
Hanbomee ONTHMATLHO, OTHAKO ee TPHMEHEHHE OMPABTAHHO TANEKO He
BO BCeX TOMeIeHHAX. B oTHelbHEIX CIydadx OHa MOXeT JaXe COKpa-
LIATE CPOK CIYXKOEL OCBETUTENLHOIO ODOPYIOBAHNS W IPOU3BOIUTE He-
NPHUATHOE BII€UATIeHHe IIpH padoTe.

(0paTHTe BHAMAHHE: TI0IVIAeMad 33 CUeT OTKIIOUeHHS CBeTHIBHIKOR
10 CHTHANAM TafiMepa 1 JATYHKOB IPHCYTCTBHS 3KOHOMHUS 3IeKTPO-
3HepPruu cocranmnger 10—25%.

&> JIncraHmHOHHOe OGecmpoBoAHOEe YIpaBleHHe OCBeTHTeIbHON YeTa-
HOBKOH. XOTa Takad (HYHKITHI He SBIIETCT ABTOMATH3MPOBAHHOMN, OHA
YACTO TMPHUCYTCTEYET B aBTOMATH3MPOBAHHEIX CHCTEMAX VIIPABIEHNST OC-
BeITleHNeM OIaromapd TOMY, UTO e peamm3allud Ha 6ase HIeKTPOHUKH
CHCTEMEI YIIPARIEHNS OCBEIIEHNEM OUeHb TPOCTA, 4 caMa (QYHKITHS 10-
DaRIgeT 3HAYUTENBHOE YHOOGCTBO B VIPABIEHWH OCBETHTENBHOHM yeTa-
HOBKO.

MeTomamu HEIIOCPCACTBECHHOI'O YIIPABICHHA OCBETUTENBHOR YCTaHOB-

KOH HBJISIIOTCA TUCKPETHOE BKIIIOYEHHUE (OTKJHO‘IGHI/IG) BCEX MK YaCTH CBE-
TUIBHHUKOB IO KOMaHIAM YIIPABIMIOIMINX CHUTHANOB, 4 TAKXE CTYIICHYATOE
HJIH ILIABHOC CHIMACHHEC MOIITHOCTH OCBECHICHHNA B 3aBHCHMOCTH OT 3THX XK€
CHTHAJIOB.
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Beumy Toro, uTO COBpeMeHHEIe PErYIHPYeMEle SIeKTPOHHEIE MYCKOpe-
TYTHPYIONIHE ATITAPATHE UMEIOT HEHYIeRON HIKHIH TOPOT PeTYIHPOBAHHS,
B HACTOSIIEE BPeMS B aBTOMATH3IHPOBAHHEIX CHCTEMAX YIPABISHHUT OCBE-
IeHUEM TIPUMEeHIeTeS KOMOWHAIINAS MIABHOTO PETYIHPOBAHNS BILIOTH 10O
HUKHETO ITOPOTA ¢ MOTHBIM OTKTIOUEHHEM JAMIT B CEBETHIBHHKAX TIPH €TO
MOCTHREHHH.

2.2. KnaccudHKauusa cicTeM aBTOMATHIECKOTO YIPARIEHHS OCBellleHHeM

CHcTeMBl ARTOMATHYE CKOTO YITPARICHHS OCBEIIeHHEM YCI0BHO MOXHO Pa3-
JelIUTh Ha IBA OCHOBHEBIX KJIacca:

1) JIOKAaJIbHBIE H

2) IeHTpalH30BAHHbIE,

JJ1s TOKAJBHEIX CHCTEM XaPAKTEPHO VIIPABISHHE TOJIBKO OMHOM TPYIIIOH
CBETWIBHHMKOB, B TO BpeMs KAK LeHTPAIM30BAHHEIE CHCTEMEI JOIIYCKAIOT
MIOIKJIFOUEHHE [TPAKTHYECKH 0eCKOHEUHOTO YHCIa PA3NEIBHO YIIPABISAEMBIX
I'PYILII CBETHILHHKOB.

B cBo ouepenb, IO OXBATBIBAEMOH cdepe VIIPARICHHS JIOKAIbHEIE
CHCTeMBI MOTYT ORITh IIOOpasleleHEl HA «CHCTEMEl VIIPABIEHHH CBETHIb-
HHUKAMH» 0 «CHCTEMBI YIIPABICHHY OCBellleHHeM ITOMEeLleHtH», a IeHTpa-
JH30BAHHEIE — HA CIHelHANIH3MPOBRAHHBIE (TOJNBKO IJI4 YIPABISHHS OCBe-
IIeHHeM) W o0IIere Ha3HAaYeHHs (Ui YIIPABICHHS BCeMH MHKeHEPHEBIMH
CHCTeMAMH 30AHWA — OTOIUIeHHEeM, KOHIMIHOHHPOBAHUEM, [TOXAPHOH H
OXPAaHHON CHIHANM3alHeH U T.1L. ).

JIoEANbHEIC CHCTEMEI YIPABICHA OCBelIcHAEM

JIOKaNbpHBIE «CHCTEMEI VIIDABICHHS CBeTHIBHHKAMH» B OOIBIIHHCTRE
CIY9aeR He TPeOYIOT TOIMONHHATEIPHOM IIPOROIKH, 4 HHOTIA TaKe COKPAIIIA-
0T HeODXOMUMOCTE B IIPOKJIALKE [TPOBONOR. KOHCTPYKTHEHO OHHM BBIION-
HAIOTCHA B MATOradapHTHEIX KOPIIYCaX, 3aKPeIlIIeMBIX HellOCpeICTBeHHO Ha
CBETHIBHHKE WIN HA KOMOe OTHOH M3 JaMIil. Bee DaTYMKM, KAK IIPABHIO,
COCTABJSLIOT OOUH MIeKTPOHHEIA IPpHOOP, B CBOIO OYepelb, BCTPOSHHEIH B
KOPIIYC CAMOM CHCTEMEL.

HacTo CRETHIBHUKH, ODOPDYOIORAHHBEIE NATYMKAMM, OOMEHHBAKOTCH
Mexny cobol mHOOPMAIHeil 0 IPOXOmaM IEKTPHYeCKOH ceTH. 3a cueT
3TOTO HAXKE B CIIyIae, €ClId B 3MAHHH OCTANCS ONHH YeJIOBEK, HAXOMALIHECS
HA eT0 IYTU CBeTHIBHHKH OCTAHYTCS BKIIIOYEeHHBIMH,

[leHTpaIH30BAHHLIE CHCTEMBI YIIPABI ¢HHS OCBelIeHHEM

LeHTpanu30BaHHEIE CHCTEMEl YIIPABIEHHS OCBElIeHHeM, Haudojee
TIONHO OTBEYUAIOIIINE HAZBAHHMIO «MHTENEKTYATEHBIX>, CTPOITCI HA OCHORE
MUKPOIPOIIECCOPOR, 00eCIeUHBAIOIINX BOZMOKHOCTE MIPAKTHYCCKH OTHO-
BPeMeHHOI'O MHOTOBAPHAHTHOTO YIIPABIeHHS 3HAYHTEIbHEIM (10 HECKOIb-
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KHX COT€H) UHCIOM CBeTHJILHHKOB. TakKWe CHCTEMBI MOTYT IIPHUMEHITHCS
nud0 TONBKO IS VIPABIEHHI OCBEIlleHHeM, THOO TaKXKe M JIs B3aHMO-
e CTBHUSA ¢ IPYTHME CHCTEMAMHE 3MaHUH (HAIpHMep, ¢ TelechOHHOI CeThIo,
CHCTeMaMH 0e30MacHOCTH, BeHTHIISIIINN, OTOIUIEHHS M CONMHIIE3AITHTHEIX
OTpaxIcHNI).

HenTpann30BaHHLIE CHCTEMEI BRIAAIOT TAKKE YIIPABILIONINE CHTHAILI HA
CBETHJILHAKH I10 CHTHAJIAM JTOKAILHEIX JaTIHKOB. OMHAKO Ipeodpa3oBaHue
CHTHAJIOB IIPOHCXOMHT B €IMHOM (IeHTPalLHOM) Y3ile, YTO IPedOCTARISET
JIOIONHATENLHEIE BO3MOKHOCTH BPYYHYIO VIIPABIATh OCBellleHHeM 3MAHK.
OIHOBpeMEHHO CYIIECTBEHHO VIIPOIIAETCS PYYHOe MiMeHeHHe aNTOpHTMA
PabOTEL CHCTEMEI.

ITpy cucTeMax IeHTPAN30BAHHOTO A CTAHITHOHHOTO MIN ABTOMATHYE -
CKOTO YIIPAaBIeHHS OCBeIleHHEeM MHTAHHUE Ielell YIPaBIeHHS pa3pelIaeTcs
OT TUHHU, THTAIOIIEH OCBEIIeHHE.

JI1st moMeITeHHH , MMeIOITHX 30Hb] ¢ PA3HBIMH YCIOBHIMH €CTeCTEEHHO-
TO OCBEINEHHUs, VIpaBIeHHe pabounM OCBellleHHEM JOMTKHO 00eclIeunBaTh
BKJIIOYEHHE W OTKIIOUeHHE CBeTHILHHKOB TPYIIIAMHA HIH PIOAMH IO Mepe
H3MeHeHHS eCTeCTBEHHOM OCReIIeHHOCTH IIOMeIIIeHH .

CylUeCTBYIOIIHA acCOPTHMEHT aBTOMATH3HPOBAHHBIX CYO nenurcs Ha
TP KJlacca

5> Tlepsoiii (CYO cBeTHIBHHKA) — IIPOCTEHINAS ManoradapuTHAS CH-
cTeMa, KOHCTPYKTHBHO SBISIOMASCT YACTHI0 CBETHJIBHUKA H YIIPARIS-
0IT11as TONBKO UM MO0 OTHOMH TPYIIOH HeCKOTbKHX OIIH3IeXKAIIHX CBe-
THILHUKOB.

&> Bropoii (CYO noMemeHnst) — caMOCTOSTEIBHAS CHCTEMA, YIIPABIIS-
0111 OMHOM MKW HeCKONBKMMH TPYIITTAMH CBETHILHUKOR B OTHOM HITH
HECKOIbKUX IIOMEILIEHUIX.

= Tperuii (CYO 3pauma) — LeHTPAIM30BAHHAY KOMIIBIOTEPH30BAH-
HAS CHCTeMA VIIPABIEHHS, OXBATBHIBAIOIIAS OCBEIIEHHE M APYIHE CHC-
TeMEI IeJIOT0 3MAHUSA WK IPYIIIEL 3TaHHH.

BonpnmHCTEO KoMOaHUH — mnpounszsomurencit CYO cBeTHIBHHUKOB H3-
TOTOBIIOT ATH CHCTEMEI B BHAE OTAENBHBEIX DIOKOB, KOTOPEIE MOTYT OHITh
BCTPOEHH B CBETUIBHUKHN PA3THIHEIX THIIOE.

BesycnopHEIM npeaMyINecTBoM CYO CBeTHILHUKOE SIBISIETCS IPOCTOTA
MX MOHTaXa M SKCIIIVATAITHH, 4 TakKKe HaJeXKHOCTh. OcobeHHO HAJEXKHEBI
CYO0, He Tpedyloline 3JeKTPONUTAHKS, TAK KAK BEIXOLY K3 CTPOs Haubo/ee
IomBepXeHb 010KH THTaHHI CYO 1 3HepTronoTpeOISIoniie MHKPOCXEeMEL.

OmHako, ecan TpedyeTcd YIPARIATE OCBETHTSIBHEIMH YCTAHORKAMH
KPYIHEIX [IOMeIleHHH HIH, HAIPHMED, CTOHT 3a1ada HHAHBHIYAILHOIO
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3. Yonommuenue napyscHuix exodneix dgepell ¢ yemanoekoil dogoduuxoe

VIPABIeHHI BCEMH CBETHIBLHUKAMH B noMelneHHH, CYO CBeTHNBHUKOB
OKA3BIBAIOTCS MOCTATOUHO JOPOTHM CPENCTBOM VIIPABIEHHS, TaK KaK TPe-
OyIoT yeTaHOBKHK oaHoH CYO Ha OIMH cBeTHILHKK. B 5TOM ciydae yooOHee
HCHONb30BaTh CY(Q moMelleHKH, KOTOPEIE CONEPXAT MEHBIIE 3IeKTPOH-
HEIX KOMIIOHEHTOB, YeM TpelyeTcs B IPeIbIIyIIeM cIydae, H II0ATOMY 00-
Jee JIeIIeBEl.

CYO noMeIeHHHE OpeacTARIAIoT cobolt BI0KH, pa3MelllaeMEle 3a IOI-
BeCHBIMH IIOTONKAMH HIH KOHCTPYKTHBHO BCTPAMBAEMEIE B dJIeKTpHYe-
CKHe paclpeneanTeIbHEIe MU TE. CHCTEMBI ATOTO THIIA, KAK IPABHIO, OCY-
LIECTRISIOT OMHY (DYHKIIMIO HIK GUKCHPOBAHHBIA Habop OYHKUKHE, BRIOOD
MEXITY KOTOPHIMH MPOH3BOINTCS IMePeCcTaHOBKOHR MepeKIiouaTeneii Ha Kop-
IIVCe HJIH BRIHOCHOM ITYNIETE YIIPABIEeHHS CHCTEMEL.

IlomotHere CYO OTHOCHTRIBHO MIPOCTEL B H3IOTOBISHHH W O0BIMHO II0-
CTPOEHBI HA JMHCKPETHBIX JIOTHYeckHX MUKpocxeMax. Hatumkym CYO no-
MeIlleHUH BCerma SBIMIOTCS BEIHOCHBIMH, OHH AOKHEI OBITH Pa3MeIleHE
B MIOMEIIEHNH ¢ YIPABMIeMEIME OCBETHTENIbHEIMH YCTAHOBKAME, H K HUM
HeoOXOaUMAa CIelIMaabHAd IPOBOIKA, UTO IPeACTaRIIeT coDOM onpeneneH-
HOe IPaKTHYIeCKOe HeyIo0CTRO.

3. ViutoTHeHne HApYKHBIX BXOJIHBIX ABepel ¢ YCTAaHOBKOI TOBOIYHEOB

OnxuM 13 ci1oco8oB [MOBIIIeHHI SHeproad GeKTHBHOCTH 3IAHUH ¢ TOUKH
SPEHNS CHIXEHHS TOTEPh TETLNA SBISIETCI TEXHOMOTHS YTEIe A U YIUIOT-
HeHUI BXOTHHEIX JBepeli B MOTbesmax 37aHui. TenIomoTepn depes BXOAHEIE
JIBEPH B MOTBESTAX MOTYT COCTARIATE OKONO 5—15% OT cyMMAapHEIX TEIIo-
BBIX IIOTEPD JAHUL.

CoBpeMeHHbIe BXOQIHbIE IBEPH B [IOXbe3Ie MeMAIOTCd, KAK [IPABHIIO, Me-
TAITHYECK M.

@ IIpa BBIOOpe H YcTaHOBEe JABepeil HAMO 00pamaTh GoJblIoe BHAMAHHE
Ha BO3AYXONPOHHUAEMOCT: KOHCTPYKIMH: I¢ W KaKHE YCTAHOBJIEHEI
VINIOTHEHHS, YeM M KaK <«IPUKPBIBAIOTCH» 3aMOYMHbBIE CKBAXKWHEI
(ocoBeHHO CKBO3HBIE) M T.1., TAK K4K 3TO HMeeT TIpIMoe OTHOIIIEHH e
K BEHTHIMITHHN {Uepes AIeMEHTH JRePH BO3MOXHO KAK TIOCTYIIIeHHTE
BO3MyXa B TTOMEITIeHM, TAK M €T0 OTTOK U3 HUX).

VYrelleHne IBepH OyIeT MaKCHMAILHO 3 GeKTHBHO, €CIi ABePh B [IOIb-
€31 TAKCKe IJIOTHO 3aKPEIBAETCA. DTOMY MOXET IIOMOYbL YCTAHOBKA HHEPIIH -
OHHOT'O YCTpOHCTBA (TaK HA3KIBAEMBIH JOBOIUHK JBEPH BMECTe ¢ KOTOBHIM
3aMKOM HJIH JOMOGOHOM).

JIOBOMIMK Ha IBEPE — 3TO OYeHB IMOASSHEIN, HO IMIPH 3TOM IIOYTH HE 3a-
METHEIH 2JIeMeHT ABepHOH KOHCTPYEIHH. [a, B YACTHRIX ZOMAaX OH BCTpe-
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yaeTcsd HA TAK YacTo, OMHAKO B OOIIeCTReHHRIX, Te HAOMIOMAeTCd BRICOKAS
MPOXOTUMOCTE JHOMeH, MaHHBIH ameMeHT akTvaneH. HeT HHdYero ymuMBH-
TEJIBLHOIO B IONYIAPHOCTH IBEPHOIO JOBOXUMKA, DTO, HA IIePBBIA B3I,
[IPOCTOE YCTPONUCTBO ABIALTCH FAPAHTHEH TOro, YTO BXOIHAH IBEPh BCerma
Oynet sakphiToff. ClemoraTeT HO, BHYTPE He OYIIeT MPOHUKATE XOIOM, IPAsh
M YIUUHEIE TYMHEL. TT0o3ToMY YeTaHORKA TREPHOTO JOBOMUHKA TTPOCTO Heod-
xonumMa. OcobeHHO 3TO KacaeTesl BXOMHBIX IBepeit, OCHAIIRHHBIX 3IeKTPo-
MAIHUTHBIMA 3aMKAMU.

JIOBOMUUKY NIg BXOTHBIX ARepeft — COBpeMeHHEBIH aHANOT CTANBHEIX
[IPYXKH, KOTOPBIE YCTAHABIMBAIHMCE paHee, HO He 00ecleMHBAI M TOMAKHOTO
KOMGOPTA [IPY HCIIONB30BAHIE, Pa3npaxaloniuni rpoxoT OT 3aXJI0IbIBAEMOI
JIBEPH OcTANCsS B TTPOIUIOM ¢ HAYANOM HCMOMB30BAHNA JOBOMUMKOR. OHH
0BecMeUnRAIOT THXOE 3aKPEIBAHNE EEPH, SKOHOMAT AIeKTPOSHEPTHID, CO3-
JIAK0T XOPOLIVIO TePMOU3ONAINID W IPENITCTBYIOT BOSHUKHOBEHHIO CKBO3-
HAKOB, & TAKXe [TO3BOJISIOT [TONb30BATHCA BXOTHBIM BIOKOM Be30I1acHO.

JIOBOMI WK Ha BXOTHYIO METATITHIECKYIO TBEPh COCTOHT U3 KOPITyCa, B KO-
TOPOM YCTAHORIEHA PEIUAKHAS TATA ¢ MEXAHN3MOM, 00eCcTIeUrBAIOIINM TIpa-
BHJIBHOE OTKPLIBAHKE, MOIIHAL PYKWUHA, TOMEIIGHHAS B KAIICYILY ¢ MACIOM
B €T0 KOHCTPYKIIMH, OTBEUAeT 33 CKaThe NOpIIHY., CXaTHe W IOCIeIyIoIee
BO3BpAIlleHHE TIPYKHHEL B HCXOMHOE TTOMOXEHHE TTPOUCXOMHT 110 THIPARTH-
YeCKUM KAaHAIAM, ¢ [IePeTeKAHHEM 110 HUM Macia B pabouylo eMKOCTb.

MexaHW3M OCHAIIAETC CIelHANbHBIM KIAIIaHOM, (GYHKIIMSA KOTOPOro
3aKTIOUaeTCsS B IPHACPEABAHNN JABepU ¢ 70 TPamycoR IO 3aKpHITHI, ode-
CTIeUeHUH TUTARHOTO XOMa AREpPH M JOCTATOUHO CHIBHOTO MPHXIONA, UTO-
OBl IPEONOIeTh YCUIIKE YILIOTHUTEIeH, IBePHBIX 3AI1EN0K, COMPOTHABIEHH e
BO3IYXA.

JIOBOMIUKH MOTYT OBIThH MCIIONB30BAHHEI B PARTMUHBIX KIHMATHUECKHIX
30HaX B COOTBETCTEHMH ¢ HOPMAaMM CTPOUTENhHOM KiuMaronoruu. Memon-
HEHME, KATeTOPUHU, YCIOBUS SKCILIYATAIIAM, XPAHEHUS W TPAHCIIOPTHPOBA-
HU4 NOBOTYHMKOB B YACTH BO3MEHCTEMA KIMMATHYECKUX (QaKTOPOB IOJIKHBI
COOTBETCTROBATE TpebopaHmsaM ['OCTa 15150-69 «MexrocynapcTBeHHEIH
crapmapT. Mammner, npudopel U Opyrue Texuryeckre uinenusd. Menonne-
HUS IS PABIMYHBIX KIMAMATHUSCKUX PAHOHOB, KaTeropuu, yelIoBUS BKC-
TIIVATAIIAN, XpAHEHHS M TPAHCIIOPTHPORAHAA B YACTH BO3TeHCTRII KIUMa-
THYecKHUX (haKTOPOR BHEINHEH CPembl», VIBEPKIEHHOTO ITOCTAHOBICHHEM
I'oceragmapra CCCP ot 29.12.1969 Ne 1394,

BriGupas 1BepHoii JOBOIUHK, cleayeT YIHTRIBATE:

e TeMIIEpaTypy, IPH KOTOPOH VCTPOHCTBO OVIOET SKCILIYATHPO-
BAThCH,

e TpedyeMyIo MOIIHOCT.
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3. Yonommuenue napyscHuix exodneix dgepell ¢ yemanoekoil dogoduuxoe

Heobxonumo, 9TOOR MOPO30CTORKN T YIMTHEIH TBepHOM TOBOMUHK MOT
HKCIUTYATHPOBAThCA IpH TeMmepaType o —40 "C. MoIIHOCTE VeTpOHCTRA
JOMXKHA OHITH OIM3Ka K TpebyeMoMY 3HaueHHIO. Ecinm mokaszaTens OymeT
CYIIECTBEHHO OTIHYATECS, OTKPBITHE (3aKPHITHE) CTBOPKH QYT OCYIIECT-
BIATHCH ¢ DOABIIMM TPYIOM JHO0 BoODIe OVIeT HeBO3MOKHO.,

TemMrnepaTypa 5KCIUIYATAlMA — BaXHEIHA KPUTePUH IIPH BRIDOPE.

CYIIECTBYIOT CIAEMYIOIINE THITEL TOBONYMKOB.

Bo-neperix, BepxHue. IIpH cIOBOCOYETAHUH <«IBEPHOH MOBONYMK»
ODBIYHO B CO3HAHHMH PHCYeTCS MMEHHO 3Ta WX Pa3HOBUAHOCTE. COCTOWT
OH 13 pabdoduero Kopmyca, KOTOPEIH pa3MernaeTcs B BepxHelt 4acTh ABepH, a
TaKXe M3 HeCKONBKUX PEIYATOR, Uheil 3aMaueti SBIsIeTCd MepelaRaTh YCHUIHE
TpYEUHE.

BepxHue MOBOMYMKH HMEKT Pa3THIHOE YCTPOMCTBO MEXaHW3Ma, IEpe-
IAFOIIEro YCHIIHE HA IIPYKHUHY.

Brimendor BepxHuEe TOBOMYNKH, HMEIOIITHAE:

e 3yDUaTEIl NIPHBOA (MEXaHWU3M COCTOMT W3 IIECTEPHH, KOTOPAas 3a-
CTARTSET IBUTATHCS 3YOIIOBEIH MOPITIEHE WK MTH(HT, MM 3y5-
1THI U IPYyXRUHY. OMHOBPEMEHHO 3TA ITeCTePHS CBI3aHA W ¢ PRIYATOM.
JlaHHAsS KOHCTPYKITHS TPOCTa M HafeKHa B paboTe, UTo odecmeunBa-
eT el HAauBONBITYIO MOMYISIPHOCTE HA TAHHBIH MOMEHT);

e CKONB3AIIHMHA CTepXKeHb (COCTOAT M3 OCH, HMEIOIEH obInK cepnie-
0DpaszHOro KyNauyKOBOTO Bajla, IPHUBONAIIETO B IBUKEHHE IIPYRIHY,
a TAKZKe TOPMO3AIINHE W OTKPEIBAIOIIAH NOPIIHA. JJaHHAS KOHCTPYK-
WS IBISETCS JOCTATOYHO KOMITAKTHOR W DONee HaleXHOM, HEXeIn
yeTpolcTBA ¢ 3y0OUATEIMK TIPHBOMAMY, HO B HACTOSIIEE RpeMSI eITle He
AMeeT IITHPOKOIT MOy PHOCTH ).

Bo-pTophIX, HATIONBbHEIC. YIOOHE, IPAKTHUHE, ICYTH He3aMeTHEL. Me-
ATHHO TMOTXOMAT TN TeX CUTYAIIUH, Korma Au3aitH neepeii nMeeT ocobeHHO
BpaxHoe 3HaueHne. Hanbomee 4acTo MPpUMEHHMEl B TOPTOBO-PA3BIEKATENE-
HEBIX LIEHTPAX W OPYTUX IOMEIIEHWAX ¢ OYeHE IUIOTHOH ITPOXOMUMOCTBIO.
HMMeHHO Yy HATIONBHEIX TOROMUMKOB ObIIa B3ATa UAES IS CO3MAHNS BEPXHUX
YCTPOUCTB CO CKOIB3SIIAM CTEPKHEM.

OnHAKO HATIONEHEIH TOBOMYMK B OTVIMYKE OT BEPXHETO HE HMEET PRIYAra,
KOTOPEIH TPUBOMKN OB B AelicTBHE Och. BMeCTO 3TOTO MBepPh YCTAHABINBA-
eTcs TIPIMO Ha caMoii ocr. JIoBOMEUKY ¢ TOMOOHOH KOHCTPYKITHER MOTYT
TIPHMEHATHC, eCIn O0IIag Macca Ipepeii He mpernimaeT 300 KT.

B-Tperenx, ckpbiThie. TIpUMeHSIOTCS B TEX CIy9asax, KOTMA HATWUME
MOBOAYMKA HYXHO CIETaTh MAKCHMANBHO He3aMeTHBIM, HO HCIONB30-
BATh HATIOJEBHEIE O TOH UNH MHOW NPUUYHHE HE NPEICTARIACTCA BO3-
MOXHBIM.
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CKpEITHE YCTPORCTBA MOTYT OBITH PA3MeIeHE] HA B4 BUIA.

&> Tlepeblii — co CKOMB3AIINM cTekHeM. MaKTHYeCKH 3TO MMOYTH Ta-
KHMe Ke MeXaHH3MBI, KAK U BceM TTPHBRIYHEIE BepXHHE MOBOTUWKH, HO
HMelolTe DoNee KOMTAKTHBIE pasMephl. Bod KOHCTPYKITHS MpakTHde-
CKH TONHOCTHIO HAXOMHTCS B IBEPHOM TIONOTHe MTHOO BHYTPH JBepHOH
KOpPOOKH.

5> Bropoii — mernd. Bro Hambonee MHHMATIOPHEIH W He3aMeTHEIH
JMOBOMUHK M3 BCEX CYITECTRYIOMMX. Bech MeXaHH3M MOTHOCTBIO CKPHI-
BaeTCd B Kopmyce camoit metnn. Takue NOBOTUHKH OUeHEb MPAKTHUHE H
JMOBONBHO MEPCTIEKTHBHEL, TOCKOTBKY I UX YCTAHOBKH He HYXKHO H0-
MOTHUTENLHO CREPANTE HH JBEPH, HH JBEpPHBIE KOPOOKH ¢ OTKOCAMI.

CaMBIM pacIIpOCTPaHEHHEIM CIIOCODOM YCTAHOBKH NOBOMUHKOB IId Ha-
DPVKHEIX IBepeli IBIsgeTcs BHVTPEeHHHA MOHTAXK, ¢ 3aKpeleHNeM TOBOTYH -
Ka B IBEPHOM IIpoeMe. BTO CBI3aHO C TEM, UTO He BCe VCTPOHCTBA PACCUH-
TAHBI I1 paBOTH B 3UMHEE BpeMSI.

JIIsT YIIOTHEHNS IPUMBIKAHHS ABEPH K IBEPHBIM KOCIKAM PeKOMEeHITY-
€TCST MCIIONB30BATh TONBKO CHHTETHUECKHE TPYOUATEIE TPOhHIH, KOTOPBIE
fmaromapst TOICTOMY MATEPHANY U BHYTPeHHeH TONOCTH 00eCIeuynBAaloT Ha-
JeXKHOe TIPUIeTAHHe IBEPHOTO MMOJIOTHA K Kopobke. MHTepecHOR SBIsgeTcs
1 CaMa pe3HHa, HCIONb3YeMad I M3TOTOBRIEHHS MoToOHBIX n3menunit. OHa
nopucTas, 6maromapd ueMmy 3ddekT TemmoM30IIIIUE YCUIHBAeTCsI B He-
CKOJIBKO JeCATKOB pas.

M 3-33 4aCTHIX AKTOB BAHIATH3MA B TOThe 304X HCIIONb3YeT s, KAK IIPABH-
JI0, OMMHAPHOE OcTekNeHre. B mocnentee BpeMs B XOme PeMOHTHEIX paboT
B IIOTBe3IAX YCTAHABIHBASTCH MBOHHOE OCTeKIeHNE, KOTOPOE CIIOCOOCTBYET
nyaieMy cOepexe HHIO TeIla.

B peanbHEIX YCIOBHAX JOOHUTLCS TPedyeMOH IIJIOTHOCTH BXOOHOH IBEPH
B IOOBE3NE YIaeTCs QATeKo He Beerda. IlomMoubh MoxeT TH00 YCTAHOBKA JI0-
IONHHTENRHON IBepH (CO3MaHie BHYTPEHHETO TeINIOH 30I HPYIOLIETO TAMOY-
paj, b0 0OYCTPOHRCTBO HOIOMHUTENILHOMD HAPYAHOTO TAMOYPA ¢ HADYX-
HBEIM YTeIIeHHEM eTO CTeH. BHyTpeHHHe BXONHEIE TAMOYPEI JIOIKHEL YTe-
IIATECS IO BHYTPeHHEeH IOBEPXHOCTH CTeHELI OKIeeUHOH TeIIOH30MAIne
¢ 0043aTeILHEIM APMHAPOBAHKEM OBYMS CIOSMH CTekJIoceTKH. Bribop Tom-
IIMHLL H BUOA YTeIUIUTENIS I TAMOYPOB MOMKeH ONpPeNelsiThed OTAIbHEIM
TemorexanueckuM pacueroM. Cornacuo CII 60.13330.2012 «Cson mpaBuil.
OTomenne, BeHTHJISAINAL H KOHIAIHOHHPOBAHHE BO3IyXa. AKTYaIH3HPO-
panHasg pexaxnus CHull 41-01-2003», yTBepXIeHHOMY IPHEA30M MHHpe -
ruoHa Pocenn ot 30.06.2012 Ne 279, TeMmIepaTypa BHYTpPeHHETO BO3IYXA B
[IOMbe3NaX JONXKHA OBITh He MeHee +12 °C,

110



3aknwoveHue

CrekTp DOCTYIIHEIX HAM Mep s3HeprocOepexerns obimpeH. Ilar 3a 1a-
I'OM MBI MOXeM CHelaTh 5HeprosddeKTUBHBIMA M 3KOHOMMYHBIMU HALITY
KBAPTHPY, HAII JIOM, HAIIY KH3Hb, 0becleunB U cBoil KoMBOPT, H COXpaHe-
HHE TTPHPOTHEIX PECYPCOB.

Haunute ¢ camMoro mpocToro: MpoaHausupyiTe cBoe s3Hepronorpedie-
HUE, COCTOSHME CBOR KBAPTUPHI, HAHMWTE pe3epBbl 2KoHOMUM. IIpocun-
TaliTe, KaKHe 3aTpaThl MOHANO0aTea g sHeprocdepeXeHNI W KaK CKOPO
OHH OKYIIATCH.

HelicTByliTe mocreneHHO. 3aMeHUTe JTaMIIONKKM Ha sHeprocheperalo-
mire. Tlocoe TOTO Kak 3a cueT cHIKEeHMS TInaTeXelt BB BepHeTe BIOXKeHN,
BCE CHOKOHOMIIGHHBIE CPENCTBA Bbl CMEIIO MOXKETe IIOTPATUTD HA CIIeIyRoIee
YCOBEPIIEHCTBORAHKME CBOSH KBAPTUPHEL. ¥TIUIMB OKHO U [TOJNYIYHB BO3MOX-
HOCThH OTKARATECI OT 3IeKTpoOoBOrpeRaTels, BH ToXe cakoHOMHTe. ITofm-
CUMTalTe CROI0 BHITOMY W HCTTONBAVHTE ee T JambHe HIITHX 11ATOR.

Clleyiolldi AaTan — yiIydlleHue 5HeprosgeKTHBHOCTH aomMa. Joro-
BOPHUTECH ¢ COCEMIMH M pyKoBOmeTBOM cBoero TCK mmn JKCK, 3amMeHNTe
TNAaMIIOUKH Ha JlecTHHIIE, YTEITUTE OKHA, PoaHaTH3upyiiTe pesynsTat. Ilo-
IyMaliTe O BRITOIE YCTAHOBKM MHDPAKPACHLIX ZATIMKOB.

TTpoaHanu3nupyiTe XapakTepUCTUKH CHCTEMEI OTOTIIEHNS B BAIIIEM JIOMe.
BoamoxHO, BIOKEHWS B e¢ PeKOHCTPYKITHIO TAMYT BOAMOXHOCTE AKOHOMHH
1 OKyIATCs 6BICTPO.

CyITecTRYIONTHE MPOTPAMMEI MHESCTHITHOHHOTO AHEProaymIuTa Mo3Ro-
JAT BaM He TOTLKO ONMpeNeluTh MOTEeHITHAT AKOHOMHN, HO H PAaCcCUMTAThH
CPOK OKYIIA@MOCTH [IPH IIPHMEHEHWH PASIMUHBIX BUIOB 3Heprocheperaw-
mero o8opynoRaHus U 3HeproathGeKTHRHEIX MATEPHATIOR ¢ TOUHOCTRIO 7O
OTHOTO JTHA.

Ecnu nomy HeodXomMMa KapIWHANBHAS MOMEPHU3ALMA — IelerupyiTe
CBOUM IPENCTABUTRIAM IOTHOMOYMS B3aMMONEHCTBORATL ¢ aIMHUHUCTPA-
IMeH Topofa W paloHa, HacTAMBARTE HA BKJIIOYEHHE BAIETO JOMa B IIPOr-
PAMMBI ITOMIEPKKH.
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3axarouenie

CorpyrandecTso ¢ apyrumMi TCK, JKCK 1 ¢ o0miecTReHHEIMH OPTaHH -
3ATTHIMHI, TAKKE 3aMHTEPeCOBAHHEIMHE B SHEPTO- M pecypeocdepekeHUH,
[IOMOXKeT BBIMTH HA JHAJNOL ¢ BIACTHIO, TPeOOBATh, YTOOLl 3aKOHBI H HOP-
MATHERI TIOMOTAJTH, 4 He Mellann ofeclednBaTh HeodXoauMe# kKoMbopTt
B OME M TIPH 3TOM PAITHOHATLHO WCTIONB3OBATH SHEPTOPECYPCH W BaIllH
CPeICTBA.

CHM3UTE 3aTPATH HA KOMMYHAaTbHEIE yenyr Ha 30% peanbHO Ve ce-
TOMHS.
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MpunoxeHun

1. Ctatba 166 XXunuwHoro Koaekca Poccuiickoit Pepepaummn

CtaTtbq 166. KanuTanbHbliA peMOHT o8l ero MMyLLecTEa
E MHOTOKEapTUPHOM AOMe

1. MNepederb yocnyr v (vnu) paBoT No KanuMTansHOMY PEMOHTY OBLLErO MMY-
LECTBA B MHOTOKBAPTUPHOM AOME, OKa3aHWe W (Mnu) BbINOMHEHWE KOTOPBIX
PUHAHCKHPYIOTCA 3a c4eT cpencTe GoHAa KanWTanbHOro PeMOoHTa, KOTOPbIK
CHOPMUPOBaH MCXOOA W3 MMHMMAaNBHOIO pasMepa B3HOCA Ha KanWTasnbHbIK
PEMOHT, YCTAHOBAEHHOTO HOPMAaTUBHLIM MPAaBOBLIM akTOoM cybbekTa Poccuii-
CKOW ©epepali, BKNOYAET B cebs;

1) PEMOHT BHYTPWMOOMOBbIX MHXEHEPHbIX CUCTEM 3NEKTPO-, TENNO-, raso-,
BOAOCHAaGXEHWA, BOLOOTBEAEHUS;

2) peMoHT, 3aMeHy, MOAEPHUIALMIC NMAPTOB, PEMOHT NUMDTOBLIX LUAXT, Ma-
LUMHHbIX W BNOYHBIX NOMELLEHWIA;

3) PEMOHT KpbILLUK;,

4) PEMOHT NoABanbHbIX NOMELLUEHWA, OTHOCALLMXCSH K OBLLEMY MMYLLECTRY
B MHOMOKEBAPTMPHOM ACME;

9) peMoHT dacana,;

B) peMOoHT dyHAaAMEHTA MHOTOKBaRTUPHOMO AoMa.

2. HopmMaTtueHbIM NpaBoBeIM akToM cyObekTa Poccuiickoil $enepaumm ne-
peyYeHb YCIyr W (MnK) paboT Mo KanvTanbHOMY PEMOHTY OOLLEr0 UMYLLECTBA
B MHOTOKBapTUPHOM AoMe, GUHAHCUPYEMBIX 32 CHeT cpelcTB dhoHAa Kanu-
TanbHOrO PEMOHTA, PasMep KOTopblx cchopMUPOBaH NCXOOA U3 MUHMMAIbHO-
ro pasmepa B3HOCA Ha KanWTaNbHLIA PEMOHT, YCTAHOBAEHHOIO HOPMAaTUBHLIM
NpaBoBbIM akToM CySbekTa Poccuidckoi Pepnepaum, MoxeT BblTe AOMNOSHEH
yonyramu 1 {(1unn) padotamu no ytenneHwuio dacaga, NepeycTporcTBY He-
BEHTUNUPYEMOW KPbILLM HA BEHTUAWMPYEMYIO KPBILY, YCTPOWCTBY BBIXOOOB HA
KPOBIIO, YCTAHOBKE aBTOMATU3WMPOBAHHBIX MHMOPMALWMOHHO-NSMEPUTENBHbIX
CUCTEM y4eTa NoTPebneHrs KOMMYHAaNbHLIX PECYPCOB M KOMMYHANBHLIX YCIYT,
YCTAHOBKE KONNEKTWBHLIX (0BLen0MOBLIX) NpUBopoB y4eTa noTpebnerHus pe-
CYpPCOB, HEOBXOAWMBIX ONSA NPEAOCTABNEHWA KOMMYHAaNbHBLIX YCNYTr, W Y3NOB
YNPpaBNeHWs K PerynMpoBaHia NoTpebneHnsa 3TWUX pecypcoB (TENNOBOK aHEPR-
rUIA, TOPsAHEen M XONOOHOM BOAbI, SNEKTPWHECKON SHERI MK, rasa) U APYTMMK BK-
aamu ycnyr 1 (unw) padoT.

3. B cny4ae NprHATKMA COOCTBEHHWKAMM MOMELLEHWA B MHOTOKBAPTUPHOM
JOMe peLueHs o8 YCTaHOBNEHMIA B3HOGCA HA KaNWTANBHbLIA PEMOHT B pasme-
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IIpunoxcenis

pe, NPEBLILAICLLEM MVHWUMAaNbHLIA PasMep B3HOCA HA KanWTaUbHbIA PEMOHT,
yacTe $OHOA KANUTANbBHOrO PEMOHTa, CPOPMUPOBAHHAs 3a CYET AAHHOTo
MPEBLILLEH WA, NO PeLUeH WO oBLLero cobpaHua COBCTEEHHWMKOB NOMELLEHWA B
MHOTOKBapPTUPHOM AOME MOXET UCMONB30BATLCH HA PUHAHCMPOBAHKWE NI0BbIX
yenyr W (Mnu) paboT No KanMTaTbHOMY PEMOHTY OBLUErO MMYLLECTEA B MHOTO-
KBAPTUPHOM OOME.

4. MMepe4veHb ycnyr v (1nu) paBoT No KanuTansHOMY PeMOHTY OBLLErO MMY-
LECTBA B MHOMOKBAPTUPHOM OOME, KOTOPbIE MOMYT PUHAHCUPOBATECS 3a CHET
CPEeACTB rocydapcTBEHHOW MOOASPXKM, NpefocTasnsaemMol cybbektom Poc-
cuiickoll Pepepaumn, onpedenaeTcss HOPMATMEHBIM NPABOBLIM akTOM CyBb-
ekTa Pocculickoin Pepepaumn.

5. PaBoTel No kKanMTanbHOMY PEMCOHTY OBLLErD MMYLLECTBA B MHOMOKBap-
TUPHOM AOME MOTYT BKN0YaTh B cefa paBoTel No 3aMeHe W (MNK) BOCCTAHOB-
TNEHWIO HECYLUMX CTPOMTENBHBIX KOHCTPYKLUMA MHOMOKBAPTHUPHOTO AOMa W (MnK)
WHXEHEPHBIX CETEM MHOMOKBAPTUPHOMO [OMA, OTHECEHHLIE B COOTBETCTBUW C
3aKOHOAATENBCTEOM O FPafoCTPOUMTENBHOW OEATENBHOCTM K PEKOHCTRYKLMK
OBBEKTOB KANWTANBHOMO CTROUTENLCTEA.

2. CtaTtea 2 PepepanbHoro sakoHa ot 27.12.2018 N2 522-¢3
«0 BHeCeHUHU M3MeHEeHUI B OTAENbHLIE 3aKOHOAATENbHbIE aKThl
Poccuiickoilt Pepepaumn B cBA3M ¢ pa3EMTUEM CUCTEM Y4eTa
SNeKTpU4eckKoil aHeprum (MowHocTH) B Poccuiickoii depepaumn»
{nzBnevyeHue)

(BctynaeT B cuny ¢ 1 wions 2020 r.)

Crarba 2

BHecTtu B XXKunuwHell kopnekc Poccuiickoin Penepaumn (CobpaHue 3ako-
HopaTenbcTea Poccwiickol Penepaumn, 2005, N2 1, c1. 14; 2006, N2 1, cT. 10;
2008, N2 30, cr. 3616; 2010, N2 31, c1. 4206; 2012, N2 53, c1. 7596; 2013,
N2 52, cT.6982; 2015, N2 1, cr. 11; N2 27, cT. 3967; 2017, N2 1, cT. 39; N2 31,
cT. 4806, 4828; 2018, N2 1, c1. 69, 87; N2 49, c1. 7508) cnepyowme sMeHe-
HWS:

[.]

2) ByacTu 2 ctaten 166 cnosa «3nekTpPUYECKON 3HEPr UK, » MCKITIOHNUTD.
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3. NocTaHoeneHue MNpaeutenscTea PP o1 17.01.2017 N2 18
«00 yreepxaeHun Npaeun npeaoctaEeneHus ¢ UHAHCOBON
NOALEPXKWN 3a CHeT CPeACcTB rocyaapcTBEeHHOW Kopnopauum —
$PoHaa cogecTENSA pepOPMUPOBAHMIO XXUNULLHO-KOMMYHaNbHOIo
XO3AWCTBA Ha NPpOBeAcHUe KanuTaNbHOro peMoHTa
MHOTOKEAPTUPHBIX A0MOB»

MNocTaHoBneHWe
MpaeuTenbcTBa Poccniickoin degepaumm
oT 17 aHeapa 2017 1. N2 18

06 yTBepXxaeHuu NMpaeun npepoctaeneHMa ¢doMHAHCOBOA
noanepXKKU 3a cHeT CPeACcTB rocyaapcTBEeHHOW Kopnopauuy —
donpga coaeicTBMa pepopMUPOBAHMIO XUWULLHO-
KOMMYHaJIbHOIro X03MCTBAa Ha NPOBeAcHNE KanuTanbHOIo
pPeMOHTa MHOTOKBAPTUPHLIX A0OMOB

B COOTBETCTBMW C YacTbto 6 ¢cTaTek 15.1 @enepanbHoro sakoHa «O ©oHae
COAENCTBUA PedOpPMUPOBAHWIO XUNULWHO-KOMMYHaNbHOTo xosaicTear [pa-
BuTENbCTBO Poccuiickolh Penepauii NocTaHOBNAET:

YTBEPAMTL MpunaraeMble lNpaBwna npenocTaeneHuss pUMHAHCOBOW nog-
OEepXKKM 3a cHeT CPefcTB rocydapCTBEHHOW Kopnopaudn — oHaa coldei-
CcTBMSA pedopPMUPOBAHKMIO XWIULWHO-KOMMYHaNBHOMO XO3AKCTBA HA NpoBeae-
HWE KanuTanbHOrO PEMOHTA MHOTOKBAPTUPHBLIX AOMOB.

Mpencenatens NpasuTtenscTea
Poccuiickolh Gepepaumnm . Meneenes

YTeepXxacHsbl

noctaHoBneHWem MNpaBruTenscTea
Poccuidckol Pepepaumn

oT 17 aneapa 2017 r. N2 18

Mpaeuna npepocraBneHna (pMHaHCOBOMW NOOASPXKU 3a cUeT
cpencTB rocynapcTBeHHoM kopnopauvv — GoHpa coaecTEuA
pedopMMpPOBaHMIO XMAMLLHO-KOMMYHaNLHOro X03alcTBa Ha
npoBeAcHWE KanuTaNlbHOro PEeMOHTa MHOMOKEApPTUPHLIX AOMOB

1. MpaBwna npepocTaBneHna GUHAHCOBOWM MOOAEPXKKKW 3a CHET CpencTs
rocynapcTBEHHOM Kopnopaunn — ©oHaa ConerncTersa pedopMMpPOBaHKMIO XK-
JULWHO-KOMMYHAaMBHOTO XO3SWCTEA HA MPOBEAEHWE KAanMWTANbHOMO PEMOHTA
MHOTroKBapTUPHLIX OOMOB (manee — [lpasuna) onpeaensaloT Nopaaok, B ToM
yucne GopmMbl M YCNOBKS, NPeaoCTaBNeHWA BMHAHCOBOKW NOAOEPXKKM 3a CHET
CPEeACTE rocyfapcTBEHHOR kopnopaunn — Poraa coaeicTema pedopMrpoBa-
HUKO JKAMMLLHO-KOMMYHAaNBHOrO X035RCTBa (fanee — doHa) Slopxetam cybb-
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ekToB Pocculickol Pepepaumnn Ha NpoBeAEHWE KAaNWUTANBHOMO PeMOHTa obLLe-
ro MMyLLUECTBa B MHOTOKBAPTHPHLIX AoMax (fanee — byHaHCcoBas NOAAEPKKA).

2. ®uHaHcoBadA NoAOePXKa NPEOOCTABNAETCH B COCTBETCTBMM ¢ [pasuna-
MW W MCMONb3YETCS HA CNeayoLme LEN:

a) BO3MelUeHWe 4acTW PacXCdeB Ha ynnaTy NpoLUeHTOB 3a MOMb30BaHWe
3aMMOM WUNK KPEOWTOM, NONYYEHHbLIM B BanioTe Pocouickoi @enepaumm v nc-
MOJIb30BAHHLIM B LENSX ONNAaTel yCAYT U (MNK) paBoT No KanuTanbHOMY PEMOHTY
oBLlero MMyLLEecTea B MHOTOKBaRTHPHOM A0OME, 33 WGKITIOYEHWEM HEYCTONKK
{WTpada, neHei) 3a HapyweHWe YCNOBWMA OOroBOpa 3aimMa WK KpedWTHOro
noroeopa (ganee — BO3MELLEHWE YAcTW PAcXOLOB HA yNnaTy NMPOLUEHTOB);

0) BO3MELUEHIE YaCTK pacxoA0B Ha OnNaTy YCNyr 1 (MnK) padoT Mo 3HepProc-
BepeXxeHWIO M NOBLILUEHWUIO SHEPreTUYECKOH 3 dEKTUBHOCTH, BEINONHEHHbIX B
X0A€e OKAa3aHWS U (MNK) BLINCIHEHWA YCNYT W (UMW) paBoT No KanuTansHOMY pe-
MOHTY 0OLLEero MMYLLECTEA B MHOrOKBapTUPHOM AOMe (Janee — BO3MeLLeHKe
4YacTW PacxoAoB Ha onnaTy yenyr v (Mnuv) pabeT no sHeprocBepexeHuio).

3. PuHaHcoBaA NoAdepxKa NPeAoCTaBNAETCA B Mpefenax Hepacnpene-
NeHHOro ocTaTtka cpeAcTs OOWero NMMUTa CpedCTE Ha KanWUTaNbHbIN PEMOHT.
CeeOeHWs O pasMepe HepacnpeneNeHHOro oCTaTka CpefcTs oBLEero nuMMTa
CPEACTB Ha KaNUTANbHBIA PEMOHT pasMellaloTea PoHAOM Ha CBoeM caliTe B
WHPOPMALMOHHO-TENEKOMMYHUKALWOHHOKW CeTh «MHTepHeT».

4. duHaHCcoBan NOLAEPKKA HA BOSMELLEHWE YACTW PACXOAOB Ha onnaty
yonyr W (MnK) padoT no sHeproctepexeHrio NPeaocTaBNAeTCA NPW YGNOBUMK
BbiNonHeHus nocne 1 gespana 2017 r. B xoge okasaHwa W (MNW) BbINONHE-
HWSA yCnyr v (Mnu) paBoT No KanuTansHOMY PEMOHTY OBLUEro WMYLLECTEBA B
MHOTOKBapPTHPHOM AOMe, MepedeHb KOTOPbIX MPedycMOTPeH YacTamu 1 1 2
ctate 166 >XunuwHoro kopekca Poccwiickoi Pepnepaumu, MeponpuaTHid
Nno sHeprocHepeXeHWio W MOBLILLEHWIO SHepPreTU4ecko 3deKTUBHOCTH K3
YyMcna BKNIOYEHHBIX B NepeveHb MePOnpPUATHA No 3HepProcBepeXeHuio U no-
BbILLEHWIO SHEPTrETUYECKOH SPDEKTUBHOCTH, YTBEPXKAESHHBIA PoHOOM No cor-
nacoeaHwio ¢ MUHUCTEPCTBOM CTPOUTENBCTBA WM XKMAWLLHO-KOMMYHANEHOTO
x03aicTBa Pocouiickon denepauni, NPUBOOALLMX K YMEHBLUEHWIO PACXOA0B
Ha onnaTy KOMMYHAaINbHbIX PECYPCOB HE MeHee YeM Ha 10 NpPOoUEHTOB Mo Kax-
LOMY MHOTOKBAPTUPRHOMY OOMY.

5. Pazmep PWHAHCOBOW NOAOSPXKKA 0N OAHOTC MHOMOKBapTMPHOro agoMa
He mMoxeT npesblwate 80 npoueHToB oBLWel cTouMocTyU yonyr u (unwv) pa-
B0T Mo KanMTaNbHOMY PEMOHTY 3TOr0 MHOTOKBaPTHPHOIO AOMa, HO He Donee
5 MuUnNnuoHoB pyBnei.

6. Pasmep GMHaAHCOBOW NOAOEPXKM HA BO3MELUEHWE YacTK PacxoOoB Ha
onnaTy yonyr u (unu) paboT no sHeprocBepeXeHuio onpefenaetcs no kaxoo-
MY MHOTOKBApPTUPHOMY OOMY WM MOXET COCTABAATb OT ABYKPATHOrO 40 YeThbl-
pexKpaTHOro pasmMepa rogoesoi 3KOHOMMW Pacx0odoB Ha OMNATy KOMMYHalb-
HbIX PECYPCOB, YYUTLIBAEMbIX ANS LeNel onpedeneHus pasmepa pyuHaHCOBOK
NOLAEPKKK, B 3aBUCMMOCTH OT 3HAYEHMA NoKa3aTens 3KOHOMKWKM PacxofoB Ha
onnaTy KOMMYHaNbHbIX PECYPCOB W C Y4eTOM OrpaHuy4eHnid pasmepa dUHaH-
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COBOM NOAAEPXKM A5 OAHOrO MHOTOKBAPTUPHOIC OOMAa, NPEeayCMOTPEHHbIX
nyHkTom 5 [Mpasun.

7. KoMMyHanesHbIMKW pecypcamMu, pacxoasl Ha onnaTy KoTOPbIX Y4MThLIBAIOT-
cs Oona uenel onpegenerHna pasMepa PUHAHCOBOW NOAOSPXKM HA BOSMELLE-
HWE YacTW PacxoAoB Ha onnaTy yonyr v (Mnu) padoT no sHeprocbepexeHuio,
ABNATCH:

a) TennoBas SHePruMa Ha OTOMNEHWE W ropsiyee BOOOCHAOXeHWe (oBbemM
noTpebrneHusa onpeaenaeTcsa No NokasaHWaM KoNNeKTUBHOro (0BLWeA0MOBOro)
npudopa y4eTa);

B) anekTpu4eckasa sHepria (oObeM NoTpebneHWs onNpenenseTcsa Kak pas-
HOCTb Mexdy 00beMoM NoTpedneHrs No NoKasaHWaM KONNeKTUBHOro (obLwe-
AomeBore) npuBopa ydeTa U CyMMol o6beMoB NoTpebneHus No nNokasaHuam
WVHOWBWAYANbHLIX UNW 0BLLWX (KBAPTUPHBIX) NpUBopoB yYeTa B OOME).

8. MNpw pacyeTe 3HaYeHWs MoKasaTens 3KOHOMWW PAacXofoB Ha onnaty
KOMMYHaIbHbIX PECYPCOB W pasMepa roAoBol SKOHOMWUM PACKOA0B Ha onnaTty
KOMMYHaIIbHbIX PECYPCOB MPUMEHSIIOTCA Tapudbl HA KOMMYHaNBHBIE PECYPCHI,
YCTAHOBNEHHLIE B MNOPAOKE, ONPEeAENEHHOM 3aKOHOOATENLCTEOM Poccuiickol
Pepepauli 0 rocy0apcTBEHHOM PErynMpoBaHuK UeH (Tapudor), AeHCTBYIO-
LWe Ha gaTy onpeaeneHns obbema noTpedneHrs KOMMYHaNbHbIX PECYPCOB A0
NPoBeOEHWS KAanNWTaNBHOro PeMOoHTa 0OLLEero UMyLLECTEA B MHOMOKBaPRTUPHbIX
Oomax (Danee — Tapudbl HA KOMMYHalEHbIE PecypChl).

9. 3HaveHre nokasaTens SKOHOMWKM PAcXOA0B HA ONMaTy KOMMYHa bHbIX
pecypcos (1.} onpepensetca no gopmyne:

MotpebneHne xbas. Tapu
n, =[ 1o 241 PuP) | 100%,
> (NoTpebnenne,, <Bas. Tapud)
roe:
Z(I‘IOTpeﬁneHwemﬂeanS.Tapwqa) — pacHeTHbIA pasMep pPacxoaoB 3a

rog Ha onnaTty KOMMyHalnbHbIX PeCypPCOB Nocne npoeedeHA KanitanbHOro pe-
MOHTa OBLEro MMYLLECTBA B MHOMOKBAPTWUPHOM AOME,

Z(I‘IOTpeﬁneHwegOXEaa. Tapmqa) — pasMep pacxodoB 3a rof Ha onnarty
KOMMYHaJIbHbIX PECYPCOB A0 MNPOBEASHWSA KANMUTANBHOrC peMoHTa ofLlWero
WMYLLECTBA B MHOTOKBAPTMPHOM AOME;

MoTtpebneHne ..,. — PACYeTHLIA roAcBOA 08beM NoTPeSNeHWUA KOMMY-
HaNEHbIX PECYPCOB NOcne NPOBEAEHWUS KanWMTanbHOrO peMoHTa 0BLLEro MMY-
LECTBA B MHOTOKBApPTHMPHOM OOME, KOTOPLIA ONpenenseTca B COOTBETCTEMA
C METOAWKOW MO MoAroTOBKE 3aABOK HA NpefocTaBneHue dUHAHCOBOW Mnoj-
OEpPXKW 3a cyeT cpencTs PoHaa HAa NPOBEASHWE KANWTANbHOro pemMoHTa 06-
LErO MMYLLIECTBA B MHOTOKBAPTHPHbLIX AOMax (Aanee — MeToOMKa), yTBEpXK-
OeHHol PoHaoM;

MoTpedneHne 5 o6bemM NoTpedbneHnsa KOMMYHaNEBHbBIX PECYPCOB 00 MPOo-
BEOEHWS KanWTanbHOro PeEMOHTa OBLLEro WMYLLECTBA B MHOMOKBApTUPHOM
JOMe, KOTOpbIF ONpedenaeTcsa No NokazaHWwAMm npyvBopos y4eTa 3a Neproa,
YKa3aHHbIA B NyHKTe 12(1) MpaBmn, No KaxooMy KOMMYHaNBHOMY Pecypcy,;
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Bas. Tapud — Tapudbl HA KOMMYHaUIbHBIE PECYPCHI 33 NEPUOA CNpeae-
neHus oBbemMa NoTpebnerHa KOMMYHaNBHOTO pecypca A0 NPOBEOSHWS Kanu-
TaNbHOrO PEMOHTA OBLLEro UMYLLECTEBA B MHOMOKBAPTUPHOM AOME.

9(1). Pasmep rogoBoi 3KOHOMWKW PAacXCACE HA ONNATY KOMMYHANbHBIX pe-
cypcos (P} onpenensetcs no gopmyne:

b - M, x> (MNoTpebnenne , xBas. Tapud) .
100%
9(2). Pasmep dWHaHCOBOKW NOAOEPXKKN HA BOSMELLEHWE YacTk pacxonoB Ha
onnaTy YCnyr 1 (unn) paboT no sHeprocBepexeHunio (P):
B CNy4Yae ecn 3Ha4YeHre NokasaTensd 3KOHOMWK PacXo40B Ha OnnaTy KoM-
MyHanbHbIX pecypcoi cocTasnsaeT oT 10 oo 30 npoueHTOB, onpefenseTca No

dbopmyne:

CD:[10>< My +1JXP3K;
100%

B CMy4Yae €CnK 3Ha4YeHME NoKasaTens SKOHOMWUKW PacxoAoB Ha OnnaTty KoM-
MyHanbHbIX pecypcoB cocTaenaeT Gonee 30 NpoUEHTOB, ONPEASNSAETCH Kak
4d-kpaTHbll pasmep ro0OBOW 3KOHOMWW PACXOLAOB Ha ONiaTy KOMMYHAaNbHbIX
pecypcoB C YHETOM OrpaHMyeHIs pasmepa GrMHaAHCOBOKW NOAOSPXKK ANA OA-
HOrFo MHOTOKBARTWUPHOIO A0MA, YCTAHOBMEHHOMO NyHKTOM 5 Mpasun.

10. & uHaHCcOBaa NoAOepKKa Ha BO3MELUEHWE YacT PacxXodoB Ha yrnnaTty
MPOLEHTOB NPefoCTaBNAETCA B pasMepe NPorHo3HbIX PacxoOoB 3a BEChH CPOK
OeMCTBWSA KpeaWTHOro Aoroeopa, Ho He Bonee 4em 3a 5 neT, U3 pacdeta 100 npo-
LIEHTOB KIOYEBOR CTaBkK LieHTpanbHoro 8aHka Pocouiickoi $enepaumm, nek-
CTBYIOLLEN HAa JaTy NPUHATKMA peleHus PoHOOM O NpefocTasneHu drHaHCo-
BOW NOAOEPKKW, CY4ETOM OrpaHU4eHUA pasmepa tUHAHCOBOR NoAAEPXKW ANs
OJHOrO MHOTOKBaPTUPHOIO O0Ma, YCTAHOBAEHHOTO NyHKTOM 5 MNpasun.

11. ¥Ytpatun cuny. — MocTaHoeneHue MNpasutenscTtea PP ot 11.02.2019
N2 114,

12. MHOrokBapTHMpHbLIE AOMa A0MXKHBI OTBEYATL CNEAY IOLWWM TPEGOBAHWUAM:

a) HE MPW3HAaHbI aBAPWMIAHBIMUK WU NOLANEXALLWMMK CHOCY WM PEKOHCTPYKLMIA
B YCTAHOBNEHHOM [MpaBMTenbCTBOM PoCcURCKOR Denepaumm nopaake;

0) ¢c roga BBOAA MHOTOKBARTHMPHOIO AOMA B SKCMAYATALMIO AOMKHO NPOMTI
Bonee 5 net, HO MeHee 60 neT;

B) OCHAaLUEHblI KONNEKTUBHLIMKM (ODWEA0OMOBEIMKM) NpHUOOpaMK yd4eTa noT-
pebneHnss KOMMYHanbHbIX PECYPCOER, HEOBXOAWMBIX ONS MPenocTaBfeHus
KOMMYHarbHbIX YCAyr (TEMNOBOW SHEPIMKW, SNEKTPWYECKON SHEPTMK);

r) oTcyTCcTBME BUHAHCUPOBAHUA KAanUTaNbHOrC PEMOHTA OBLUEro MMYLLE-
CTBa B MHOTOKBAapPTUPHOM OOME 32 CHET CPEACTB PErMOHANBHOIO ocnepartopa,
ChOPMUPOBAHHLIX 38 CYET B3HOCOB Ha KanWTanbHbIA PEMOHT COBCTBEHHWKOE
MOMELLEHWA OPYroro MHOMOKBapTMPHOMC A0MA.

12(1). Ecnu cduHaHcoBas noOaepxka 3anpallvBaeTcs HA BO3MELUEHME
YacTW pacxofAOB Ha onnaTy yoryr W (Mnw) padoT no sHeprocBepexeHuio, To
JLOMONHWTENBHO K TpeBoBaHWAM, yCTAHOBNEHHbIM NMyHKTOM 12 MNpasun, B oT-
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HOLLEH M MHOTOKBAPTUPHOTO A0MAa OONKEH BbiTh OCYLUECTEBNEH pacyeT NnaTkl
33 KOMMYHaIIBHBIE PECYPCEI (TENNOBOW SHEPIUM, SNEKTPUYECKON SHEPrUK) Ha
OCHOBaHWW NOKa3aH Wi NPUOOoPOoB y4YeTa, YKasaHHbIX B NOAMYHKTE «B» MyHKTa 12
Mpaswn, HenpepLIBHO B TeYeHWe 12 MecAUEB, B3ATLIX 33 3-NeTHWi nepuog ac
OaTkl Nodadyn 3asBKW Ha NpefocTaefieHe GUHAHGOBOW NOLASPXKW 33 cyeT
cpencts PoHAa Ha NPOBEAEHUWE KaNWTANbHOTC PEMOHTA OBLUEro MMYLLECTBE
B MHOTOKBapPTHPHLIX AOMaXx (fanee — 3asdBeka).

13. B cny4yae npepoctaesneHmsa GUHaAHCOBOW NOAAEPXKWM HA BO3MELLEHWE
YacTW PacxoAoB Ha onnaTy yonyr WM (Mnu) paboT no sHeprocbepeXeHuio Mo
KaxKOOMY MHOTFOKBapTUPHOMY OOMY, NPEeTEHAYIOWEMY HA MONyYeHWe Takoro
BMAa GUHAHCOBO W NOAOSPXKKM, A0/XeH BbiTh MPedyCMOTPEH NepeYveHb Mepo-
MPUATUIA N0 3HeprocBepexeHuio 1 NOBLILUEHWUIO SHEPreTWMYeckol 3ddeKkTUB-
HOCTW B COOTBETCTBMW C NYHKTOM 4 [pasun 1 yCcTaHOBNEHEI:

a) 3Ha4YeHWA NokasaTeneill S3KOHOMKMK PacX0O0B Ha onnaTy KOMMYHa bHbIX
pecypcoB, PacCHWUTAHHbLIE B COOTBETCTBMM C NyHKTOM 9 Mpaswun;

0) pasMep pacx0odoB Ha OMNaTy KOMMYHaNbHbIX PECYPCOB MO KaXdoMy
MHOFOKBAPTUPHOMY OOMY 3a Nepuon, yKkasaHHbl B nyHkTe 12(1) Mpaeun, 1
MNaHOBLIN PasMep PacxoAoB Ha OMNAaTy KOMMYH&UIbHbBIX PECYPCOB Nocne Npo-
BeOEHWS KanWTaslbHOro PeMoHTa OBLero MMYLLeCTBa B MHOMOKBAPTUPHOM
OOMe, PACCHMUTAHHEIA B COOTBETCTBUKW G METOOMKOW.

14. B cnyyae npepocTtaBneHua WHAHCOBOW MOAOEPXKWM HA BO3MELLE-
HWe YacTW PacXOOOB Ha YNnaTy MPOUSHTOB MO KaXKOOMY MHOIMCOKBapTUPHOMY
OOMY, MPeTEHOYIOWEMY HA NOMyYeHWE Takoro Bnaa GUHAHCOBOH NoanepxKM,
LOMXHO BbiTh MPEACTABNIEHO NMUCEMO 3aMMOOABLA (KPEAMTHOM opraHusaumnu)
0 HaMepeHWW BblAAaTh 33eM (KPeAWT) TOBaPWLLECTBY GOBCTBEHHWKOB XWbS,
HAMULLHOMY, KMIMLLHO-CTROWTENEHOMY KOOMEpaTWBY, Ynpaensalowel opra-
HU3aumMK B BaneTe Pocouiickol Geaepaumy Ang NpoBeAsHMs KanuTansHoro
peMoHTa 0BLIero MMyLLEeCTEa B MHOrOKBapTUPHOM AOME.

15. 3aseka Ha npepocTaBneHve WMHAHCOBOW MOOAEPXKW NOOASTCA B
OHA BbICLMM AOMKHOCTHEIM NULOM cySbekTa Poccuiickoin depepaumnn (py-
KOBOAMWTENEM BbICLUErO WCMNONHWUTENEHOMO OPraHa rocyJapcTBEHHOW BNacTK
cybvekta Poccuiickoin denepauun), Ha TEPPUTOPUKM KOTOPOrO NNaHWpyeTCs
OCYLLEGCTB/EHWE KanWTanbHOro PeMoHTa 0BOLero MMyLlecTsa B MHOroksap-
TUPHBIX AOMaXx.

16. 3aaekm noparTca No ¢opmMe, YCTAHOBNEHHOW MeTodukel. K 3aseke
npwnaralTcs A0KYMEeHThl, NOATBepPXAaoLLUMe BbINOJHeHWe TpeBoBaHWi nNpe-
LOCTaBneHMs GUHAHCOBOW MOAOepPXKW, NPeayCMOTREHHbIX NyHkTamMm 12-14
Mpaewn. MNepeYeHb yKa3aHHbIX AOKYMEHTOB YCTAHABNWBAETCH MeTOOMKOH.

17. PoHA B TeveHme 30 padoymnx AHER CO OHS NONYYEHWUS 3a9BKW NPOROAMT
NPOBEPKY COOTBETCTBMA 3aABKW W NPMNAraeMblx K HEA AOKYMEHTOB Tpebosa-
HUWSAM, YCTAHOBMEHHEIM [TpaBraamMu 1 MeTOOUKOH.

B cnyyae cooTBETCTBMA 3asBKM WM YKA3AHHbIX AOKYMEHTOB TPEBOBAHUAM,
YCTAHOBNEHHBIM NYHKTaMK 12—14 1 16 MNpaeun, NpasneH e PoHAa NPUHMMAaET
pelleHre 0 NpefocTaBneHUr GUHAHCOBOKM NOOASPHKNA.

119



IIpunoxcenis

18. PewweHue 06 oTkase B NpenocTaBneHny GUHAHCOBO WM NoAOePXKN MPU-
HuWMaeTcs npasneHvem PoHba B cnydae:

a) HENPEeACTABNEHWS WKW NPEACTABNEHMS HE B NOMHOM 0BbeMe AOKYMEH-
TOB, NOOTEEPXAAIOLLMX BbINOMHEHME TpeBoBaHWK NpenocTasneHnsa hrMHaHCco-
BOWM NOAOEPXKW, NPedyCMOTPeHHbIX NyHKTaMK 12-14 1 16 Mpaewun;

0) HECOOTBETCTBWA NPEACTABNIEHHbIX AOKYMEHTOB TPESOBaHUAM, YCTAHOB-
NeHHbIM NyHkTamMK 12—14 1 16 MNpasun.

19. @oHA B TeveHWe 5 paboymnx OHER CO OHA NPUHATUS PeLUeHWs O Npeao-
CTaeNeHWM GUHAHGCOBOW NOAAEPXKK WKW 00 0Tka3e B NPeLOCTaBNEHWN BUHAH-
COBOM NOOAEPXKKW YBEAOMNAET BhICLLEE AOMKHOCTHOE NMLO cyGbekTa Poccuii-
ckoW Pepepaumn (PyKOBOOUTENS BLICLIEND WCNOAHWTENBHOMO OpraHa rocyaap-
CTBEHHOW BNacTu cybbekTa Poccuiickol Pefepaumu) 0 NPUHATOM pPeLLEHWN.

20. PeweHuws o npegocTaBneH pUHaHCOBOKW NoALePXKW NPUHUMAICTCA B
NopsaKe o4epeaHOCTM NOCTYNNEHMS 3anB0oK B PoHA,.

21. NpepoctaBneHne PUHAHCOBOW MOAAEPXKM OCYLUECTBNSASTCH Ha OC-
HOBAaHWMK AOTOBOPA, 3aKNOYEHHOTO POHOOM € BbICLUMM OOMKHOCTHBIM JIMLOM
(pYyKOBOOWTENEM BbICLUEr0 WCMNOJIHWTENBHOMO OpraHa rocyoapCcTBEHHOW BRa-
cTK) cyobekTa Poccuiickoii enepaumv B COOTBETCTBMM C PELLEHWEM NpaBAe-
HWA PoHAA O NPenocTaBNeH M DUHAHCOBOR NOLASPXKKA (fanee — [OrOBOR).

22. TUnoBble YCNOBWA AOTOBOPa onpenensainTes ©oHAOM Mo Cornacoea-
HWIO ¢ MWHWUCTEPCTBOM CTPOWTENBCTBA WM XWMAWLLHO-KOMMYHaNBHOIO X035 -
cTBa Poccuidckoil depepaui U He AoNXHbI MPOTUEOPEYUTL MONOXEHUSAM Ha-
cToawwmx MNpaeun.

23. JoroBop ACMKEH COOAEPXATh CAEOYIOLME CYLLECTBEHHbBIE YCNOBWS:

a) oBasatenbcTeo ©oHAA NPEaOCTABUTE YKA3AHHOMY B AOTOBOPE OPraHy
WMCNoNHWUTENBHOR BRacTu cybbekta Poccuiickol Pepepaunm duHaHcoBylo
NoAAERKKY, CYMMY (DUHAHCOBOW MOALERXKKM, LUENK, YCNOBWA W NOPSACK ee
MPefoCTaBNEeHWS (MepevcneHmns);

6) npaso PoHAa Ha nNpoBedeHWe NpoBepoK cobnioaeHWa cySvekTom Poc-
CUACKON Pefepaur YCNOBMIA OOMOBOPE;

B) OCHOBaHWS ANs OAHOCTOPOHHEro oTkasa PoHpa OT WMCMOAHEHWS Oo-
rogopa, BosgpaTta cybvekToMm Poccuiickoi Pepepaumn PUHAHCOBOR Mnoa-
LEepXKW, NpefocTaBneHHol cySbekTy Poccuiickol Penepaunm;

r) OTBETCTBEHHOCTbL CTOPOH ACroBOPa 32 HEWCMONHEHWE WAW HEHAaZNEXa-
LEE WCMONHEHWE YCNOBWI [OrOBOpa, NPELYCMOTPEHHAA B BUAE LUTPAdHbIX
CaHKUMIA.

24. MNpoekT porosopa, NoAnucaHHeldi POHOOM, HaNPaBNAETCH BbICLLEMY
JOMKHOCTHOMY NALY (PYKOBOOWTENIO BbICLLErO WCMNONHWTENBHOIO OpraHa rocy-
DAaPCTBEHHOW BNacTk) cybbekTa Poccridckol denepaunn B TedeHe 5 padoymx
OHER CO AHA MPUHATWA npasneHueM Porba pelleHuss O NPeaoCTaBNEHN bu-
HaHCOBOW Noanepxki. Ecnn B TedeHme 30 pabo4nx OHEN CO AHS HanpaBnieHWs
$oHAOM NpoekTa OoroBopa MOAMWUCAHHBIN YMONHOMOYEHHBIM OpraHoM CyOb-
ekTa Poccuiickol Pefepaunn 0oroop He noctynun B PoHA, npaeneHe MoH-
Ja NpWHAMAET peLleHne o oTMeHe NpeaocTaBneHns GUHAHCOBOW NOOASPKKM.
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25. NepevmcneHue huHaHcoBoR NnopaepxkK ocywecTenaeTca GoHAoM Ha
OCHOBAaHWW NpeacTaBNeHHbIX cySbekToM Pocculickol Penepaumn 8 Pong oo-
KYMEHTOB, NOATEE PHOAIOLLMNX:

a) BbIMONHEHWE paBoT W (MNK) yCnyr No KanuTansHOMY PeMOHTY ofLlero
WMYLLECTBA B MHOTOKBaPTUPHBIX 4OMAX;

6) yTpatun cuny. — lNoctaHosneHwe MpaeuTtensctea PP ot 11.02.2019
N2 114;

B) NPWBNEYEHWE KPeaWTOB (3aAMOB) ANA NPOBEOSHUS KAanWTalbHOro pe-
MOHTa 0BLIEro MMYLLECTBA B MHOMOKBAPTURHBIX OMaXx (B clyyae nNpenocTas-
neHus pUHAHCOBOKM NOAAEPKKM HA BOSMELLEHWE 4ACTW Pacxohos Mo ynnaTe
MPOLUEHTOB MO KPeaMTaMm).

26. MNepeyeHb DOKYMEHTOB, NoANeXalux NpeacTasneHuio 8 PoH A, a Takke
NopsaoK NEPeYNCNEHUS PMHAHCOBOR NOAOEPKKA YTEBEPXKAAIOTCH NPaBNeHUEM
donoa.

27. Nocne npeactasnerus 8 PoHh DOKYMEHTOB, NOATBEPXKAAIOLLMX BbINOS -
HeHWe TpeBoBaHWs, NPEOYCMOTPEHHOMO MOOMYHKTOM «@» MyHkTa 25 [Mpasun,
®ong nepevncnaeT 100 npoueHTOB CpeacTs PUHAHCOBO K NOAOEPXKKN HA BO3ME-
LIEHWE YACTK PacXoOoB HA OMNaTy YCnyr W (KMnK) padoT No sHeprocBepexeHuIo.

28-29. VYrpatmnu cuny. — [octaHoeneHwe [pasutensctea PP ot
11.02.2019N2 114,

30. MNocne npencTasneHvs B PoHO AOKYMEHTOB, NOOTEEPHAAIOLLUMK BbINOS -
HeHue TpeboBaHWiA, NPeAyCMOTPEHHbBIX MOAMYHKTaMU «a» KM «B» nyHkTa 25 Mpa-
sun, Ponp nepedncnaet 100 npoueHTOB cpedcTE GUHAHCOBON NOAAEPKKM HA
BO3MELLEHWE YaCTW PACXO00B HA YNNATY NPOLEHTOB.

31. CyBbekT Pocculickoi Penepauun Bnpage npeactasnate B PoHn oo-
KYMEHTEI, NMOATBEPKIAICLLUME BbINONHEHWE TPeBOBaHWA, YKA3aHHLIX B MYHKTE
25 Mpaewn, go 31 nekabpa roga Nogaqy 3asBKU.

32. PoHA NpoBOOMT MPOBEPKY NMPEACTABNEHHLIX CyObekTOoM Poccuiickoi
depepaumy OOKYMEHTOB, NOATBEPHOAICLIMX BbINONHEHWE TpeBoBaHWKA, yka-
3aHHbIX B NYHKTax 25 n 26 MNpaeun, B TedyeHwe 20 paboywmx OHel co gHA 1x no-
nydeHws, v npasneHve CoHAa NPUHUMAET PELUEHWE O NEPEYUCTIEHN CPEACTE
GUHAHCOBOKM NoOAepXKKW. Takoe nepedrucneHne ocyllectensetca GoHAoOM B
Te4YeHWe 5 oHel nocne NPUHATKA NpaeneHremM PoHaa ykasaHHOro peLleHKs.

33. B cny4yae HeCOOTBETCTEBWUA NpPeAcTaBNeHHbIX CyObekToM PoCCWACKOR
denepaumn OKYMEHTOR TReBOBaHWAM, yKasaHHbIM B NyHKTax 25 1 26 Mpaewmn,
npaeneHre oHaa NPUHUMAET peLleHUe o OTKA3e B NEPSYNCNEH UM PUHAHCOBOR
MoAaepPXKK B YaCTH MHOMOKBAPTUPHbLIX AOMOB, B OTHOLLEHWMW KOTORBIX BbINOHE-
HWe yKka3aHHbIx TPeSoBaHWIA He NoOTBEPXASHO NPEOCTABNEHHBIMKW OOKYMEHTAMM.

34. B cnyyae HenpeAGTaBNeHWA OOKYMEHTOB, MOATESPHOAIOLLMX BBINOS-
HeHWe TpeboBaHWA, NPeAYCMOTPEHHOro NOANMYHKTOM «a» nyHkTa 25 MNpasun,
0o 31 pekadpsa roga nofaqun 3asekk npaesneHre GoHOa NPUHUMAET pelleHue
08 0TMeHe NpeaocTaBneHus bUHAHCOBOR NOAAEPHKM HA BO3SMELLEHME YacTK
pacxo4oB Ha onnaty yenyr v (unu) paboT no sHeprocBepexeHuio B oTHOLE-
HWW MHOTOKBAPTHMPH bIX OOMOE, MO KOTOPBIM HE NPEACTAB/EHb! YKAZaHHblE A0~
KYMEHTBI.
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35. B cny4ae HenpeOcTasneHWs AOKYMEHTOB, MOATBEPXKOAIOLLMX BbINOSHE-
HWe TpeboBaHWA, NpedyCMOTPEHHBIX NOONYHKTaMKU «a» W «B» NyHkTa 25 [pa-
Bun, oo 31 gekabps roga nofavu 3assky npasneHve PoHpa NpMHUMAasT pe-
weHWe o6 oTMeHE NpefocTasneHns (prHaAHCOBOW NOAAEPKKM HA BO3MELLEHWE
4acTW PacxcfA0B Ha yrnnaTty MNPOLUEHTOB B OTHOLUEHWW MHOTMOKBAapTWPRHbLIX O0-
MOB, MO KOTOPbLIM HE MPeacTaBNeHbl yKa3aHHbIE AOKYMEHTHI.

36. OTMeHa pelleHWsa o NpedocTaBneHUK GUHAHCOBOW MOAOSPXKW Bhe-
YeT NpeKpalleHre UKW YMEHbLUEHWE CYMMbl COOTBETCTBYIOLLMX 0BA3aTENbCTE
®oHpa no NpenocTaeNeHUIO UHAHCOBOW NOOASPXKH.

37. PeweHwa, NpuHATLIE B COOTBETCTEBUWKW C MyHKTamMu 33-35 [paswn, B Teve-
HWe 5 paBodnx AHEW NOCNE MX MPUHATHAS HANPaBNATCA BbICLUEMY AOJIKHOCTHO-
My nuvuy cyBvekTa Poccuiickoin ®enepaunm (pyKOBOOMTENIC BLICLLENO MCTMONHMW-
TENBHOTO OpraHa rocyAapcTBEHHOW BNacTu cybvekTa Poccuiickoin Pepepaumm).

38. NMony4arenaMu cpencTs PoHpa, NPeaHasHa4YEHHbBIX A8 NPeAoCTaBNEHMA
bUHaHCOBOW MopaepxkW, ABNAOTCA cyObekThl Poccuiickoi Pepepauunn. Yka-
3aHHblE CPEACTBA NOCTYNAIOT B BloaxeThl CySbekTos Poccuiickoi ®epepaumm.

39. Cpepnctea BlogxeTa cybvekta Pocouiickol Penepalv, NoyHEHHbIE
3a cyeT cpeacte Ponpa, pacnpedensioTea cySbekToMm Poccuiickol Penepa-
LMK MEXOY MYHULMNaNbHBIMK 08pasoBaHnaMK, NMPeTeHaY oMK B COCTBET-
CTBWW C 32ABKOM Ha NpedocTasneHve GrUHaHCOBOW NoOOEPXKKH.

40. OpraH MecTHOro camoynpasneHus B TedeHne 14 pabovnx gHel co OHA
nonyd4eHus cpeacTte BiomxeTa cybvekta Pocculickoi depepaum, nony4eH-
HbiX 33 c4eT cpencTs Poraa, NPUHUMAET PELUEHWE O PAacnpeneneHud nony-
YEHHBIX CPEACTE MEXOY MHOTrOKBAPTUPHBIMK OOMaMK, MO KOTOpbIM POHAOM
MPKMHATO PEeLUEHKE O NMPEeaoCTaBNeH (PUHAHCOBOR NoAOE PXKN.

41. B TeyeHuwe 7 paBoyunx oHeld co OHA NPUHATUA PELLEHWS, YKA3aHHOIo B
nyHkTe 40 lMNpagwun, opraH MecTHOro caMmoynpasneHus o8a3aH YEEOOMWTL TO-
BapWLLIECTBA COBCTBEHHMKOB XWIbS, XWNULIHbIE, XWIWLWHO-CTPOUTENbHbIE
KOOMepPaTHBLl, YNPABNAIOWMe CpraHn3aumi, KoTopble OCyLUECTENAIOT ynpas-
NeHWe MHOTOKBapTUPHBIMKW AOMaMMK, B OTHOLLEHWMW KOTOPBIX MPWUHATC Takoe
peLUeHre, © NPYHATUKM PELUEHWS O pacnpedeneHnn CPeacTE C yKa3aHMeM pas-
Mepa cpencTs, NPefyCMOTPEHHLIX HA BO3MELLEHKE YacTh Pacxo[d0B Ha Karnu-
TalbHBIA PEMOHT.

42. B TedeHwre 30 pabovmnx AHER CO OHA NONYYEHWS YBEOOMMSH WS, Npeayc-
MOTPEHHOro NyHKTOM 41 Mpasun, TOBapULLECTEO COBCTEEHHWKOB XUIbH, XU1-
JALWHBIA, XWIMWHO-CTPOUTENBHBIA KOONepaTue, YNPaenaiowan opraHinsauns
HanpPaenAT B Oprad MecTHOro CaMoynpaBieHrs:

a) yeeaoMneHmsa o SaHKOBCKKX cHeTax TOBAaPULLECTBa COBCTBEHHUMKOB XU1-
N6, KUNULLHOMO, XMITULLHO-CTPOWTENBEHOTO KOONepaTuea, YNpasnsowWwei op-
raHu3aumWy, KOTOpble OCYLLECTBAAIOT YNPaBNeH e MHOMOKBAPTURHLIM JOMOM,
C yKasaHWeM WX PEKBWM3WTOB,

6) peLeHre obLero cobpaHra YNeHoB ToBapWLLECTBA COBCTBEHHWKOB XIANbS,
HUAMLLHOTO, KUNVLLHO-CTPOUTENEHOMO KoonepaTrea NMBo CoBCTBEHHMKOB NoMe-
LUEeHWH B MHOrOKBapRTHMPHOM OOME, YPABNeHWME KOTORBIM OCYLLECTBIASTCS YNpas-
NAIOWER opraHu3aunei, 0 NPOBEAEHUM KanWTanbHOro peMoHTa obLLero MMyLLe-
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CTBA B MHOMOKBAPTWPHOM AOMe. YKasaHHOE PeLUeHKE TakKe JOMKHO COOEpXaTh
NOPAOCK MCNONB30BAHWMA CPEOCTE NONY4EHHON (PUHAHCOBON NOOOSPNKKM.

43. OpraH MeCTHOro cameoynpaeneHwa B TedeHwe 5 pabouvx OHel co
OHSI NOCTYNNEHWA OOKYMEHTOB, YKa3aHHbIX B NyHKTe 42 [Npasun, nepeducns-
eT cpefcTea $VMHAHCOBOW MOAOEPXKM HA BaHKOBCKWME CYETa TOBAPULLECTBA
COBCTBEHHWKOB XWUNbSA, XUAULWHOMC, XUMULHO-CTPOWUTENBHOMO KOONEPaTHBA,
YNPaBRAOLWEN OpraHu3aunK, KOTOPbIE OCYLUECTBIAIOT YNPaBNEeHUE MHOMO-
KBAPTUPHBIM OMOM.

44. OpraH MecTHOrc CamoynpasneHusa B TedeHne 5 paboyunx oHel co OHA
NoSYYEHUS AOKYMEHTOB, YKa3aHHbIX B MyHKTE 42 [pasun, a Takxe OOKYMEHTOB,
NoATEEPMOAICLLMX ONNATY NPOLEHTOB NO 3aliMaMm (KpeauTam), NPUBNEYEHHbIM
TOBAPWLLIECTBOM COBCTBEHHWKOB XWMbS, XUAWLHBIM, XUAWLLHO-CTPOWTENb-
HblM KOOMEpaTWMBOM, YNPaBNAIOLWEN opraHuzauveid B BanioTe Poccuiickol
®epepaumy Onsa NPOBEASHWUS KANWTANbHOMO PEMOHTA OBLLEro MMYLLECTBA B
MHOTOKBApPTUPHBLIX AOMAaX, NepedncnseT cpedcTea PUHAHCOBOHW NOALEPNKM
Ha BO3MELLEHWE YacTK PacxoAoB HA YMNaTy NPOLUEHTOB Ha BaHKOBCKME cYeTa
TOBAPULLECTBA COBCTBEHHWKOB XUMbA, XXUAULIHOMO, XUAULIHO-CTPOUTENEHOTO
KOOMNEpaTMBa, YNPaBNAKLEN OpPraHM3anmnmn, KOTopble OCYLUECTENAIOT YNpas-
NIEHWE MHOTOKBAPTUPHBIM OOMOM.

45. KoHTponbs 3a cobniopoeHuem cyBbektamu Poccuiickoin Pepepaumu,
MYHULMNaNbHBIMK 0BpazosaHusamuy TpeBosaHwi [paeun W ycnosuid goroesopa
ocywecTtenaeTcs PoHAOM B Nopsiake, yCTaHOBNEHHOM npasneHvem Ponga no
COrnacoBaHuio ¢ MUHWCTEPCTEBOM CTPOUTENECTBA W KWUIMLLHO -KOMMYHaNBHO -
ro xossaicTea Pocculickoil denepaumun.

46. [peoMeTOM KOHTPONS ABNAIOTCA:

a) cobnioaeHue cybbekToMm Poccuiickol Penepauym, MyHULMNANbHbBIM 06-
pasoBaHueM TpPeBoBaHWK, YCTaHOBNEHHbIX [pasunamu;

6) yTpatun cuny. — lNoctaHosneHwe MpaeuTtensctea PP ot 11.02.2019
N2 114;

B) cobnioaeHWe CpoKoB nepedncneHun cpencts PoHaa Ha cyeTa ynpas-
NAOLWMX OPraHu3aumni, TOBaPULLECTE COBCTBEHHUKOB KUMbS, XUAULLHBIX, HXW-
JIVLLHO-CTPOUTENBHBIX KOOMNEPaTHBOB.

47. KoHTpone ocyllecTBNSeTCH B BWMOE MNaHOBBIX WM BHENAaHOBBIX MPO-
Bepok. MMeprodnyHOCTE, NOPAOOK NPOBeAeHMA W OpOpPMIeHWE PesyNbTaToB
KOHTPONSA onpefensaTca GoHAOM Mo COrnacoBaHuic ¢ MUHKMCTEPCTBOM CTPO-
WTENBCTBA W KWUIMLLHO-KOMMYHANBHOrO X03alcTBa Poccriickol Penepaumu.

48. ¥YTpatun cuny. — MocTaHoBneHWe MpaenTensctea PP o1 11.02.2019
N2 114.

49, CybbekT Poccuiickol Pemepaumn BosppalaeT cpeactea Ponpa Ha
OCHOBaHWW OOroBopa, NpedycMaTpuBaloLLero Takol Bo3epar.

50-52. YTpatunu cuny. — [locTaHoBneHwe [paeuTenscTea PP o7
11.02.2019N2 114,

53. ¥YnnaTa wrpadHbIX CAHKUMA B CNy4ae HEWCMNONMHEHMA WKW HEHAONEXA-
LLEro UCrNoSIHeHWA CTOPOHaMM YGAOBWA JOrOB0OPa OCYLUECTBAAETCH B GOOTEET-
GTBMM G 38KOHOAATENBCTEOM POCCHMCKOM Pefepalni ¥ YCNoBUAMM OOrOBOPA.
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4. Npukaz MuucTpos Poccum ot 15.02.2017 N2 88/np
«00 YyTBe pXXAEeHUU NPUMEPHBIX G OpPM NepeYyHa MepoNpUATHA,
npoBefcHUe KOTOPLIX B Bonbleil cTeneHU cnocoBeTRyeT
SHeprocGepeXXeHMUIO U NOBLIWEHUID 3P PeKTUBHOCTH
MCNOMbL30BAaHUA SHEPreTUYEeCKNX PeCYpPCcOB B MHOTOKBEAPTUPHOM
AomMme» (MIBNeYeHue)

MWHWCTEPCTBO CTRPOWTENBLCTBA U XN ULLLHO-KOMMYHANbHOMO
xo3qaicTea Poccuidickoin depgepauunm
Mpukas
oT 15 despanda 2017 1. N2 98/np

06 yTBepXAeHUN NPpUMepPHLIX GO PM NepeyHs MeponpUATHIA,
npoBefeHue KOTOPbIX B SoNbLUeii cTeneHn cnocodeTByeT
SHeprocoepeXXeHU U NOBLILLIEHUIO 9P PeKTUBHOCTH
MCNONb30BAHUA SHEPreTUYECcKUX pecypcoB
B MHOTOKBapTUPHOM AOMe

B cooteetcTBMM ¢ PepepanbHbiM 3akKOHOM OT 23 Hoadps 2009 r.
N2 261-P3 <06 sHeprocBepeXeHUM U O MOBLILLEHWMW SHEPreTUYECKor 3dh-
PEKTMBHOCTH W O BHECEHWMIA W3MEHEHWIA B OTOENbHbIE 3aKOHOAATENBHbIE aKThI
Poccuiickoii Penepaumm» (CobpaHune 3akoHopaTenscTea Poccuiickoii Pene-
pauwun, 2009, N2 48, cT. 5711, 2010, N2 19, c1. 2291; N2 31, c1. 4160, 4206;
2011, N2 29, cT1. 4288, 4291; N2 30, c1. 4580; N2 49, cT. 7061; N2 50, c1. 7344,
7359; N251, 1. 7447, 2012, N2 26, 1. 3446; N2 29, c1. 3989; N2 53, cT. 7595;
2013, N2 14, c1. 1652; N2 23, c1. 2871; N2 27, c1. 3477; N2 52, cT. 6961, 6964,
6966; 2014, N2 40, c1. 5322; N2 45, ¢c1. 6149, 6154; 2015, N2 1, c1. 19; N2 27,
cT. 3967; N2 29, cT.4359; 2016, N2 27, c1. 4202), neanyHktom 5.2.79 MNonoxe-
HWSA 0 MUHWCTEPCTBE CTPOWTENBCTBA WM KMNMLLHO-KOMMYHAaNBHOTO XO3ANCTEA
Poccuiickoin enepaumn, YyTBEPXKASHHOIO NocTaHoBNeHWeM MpaBuTenscTea
Poccuitckoin @enepaummn o1 18 Hosbps 2013 r. N2 1038 (CobpaHue 3aKoHO-
patensctea Poccuiickoin Pepepauvn, 2013, N2 47, c1. 6117; 2014, N2 12,
cT. 1296; N2 40, c1. 5426; N2 50, c1. 7100; 2015, N2 2, cT. 491; N2 4, cT. 660;
N2 22, cT. 3234; N2 23, c1. 3311, 3334; N2 24, c1. 3479; N246, c1. 6393; N247,
cT. B586, 6601; 2016, N2 2, cT. 376; N2 B, c1. 850; N2 28, cT1. 4741; N2 41,
cT.5837; N2 47, cT. 6673; N248, cT. 6766; N250, c1. 7112; 2017, N2 1, c1. 185)
W Ha oCHOBaHWK NyHKTOB 4 1 6 pasnena lll «[nan meponpuaTuii» NnnaHa mepo-
MPUATKIA (<00 POXHORM KaPTbl» ) NO MNOBLILLEHWIO SHEPTreTUYeCKOW 3dEeKTHUBHO-
CTW 302HWA, CTPOEHMWI W COOPYXEHWI, YTBEPXAEHHOIO pacnopsixeHuem lNpa-
BuUTenscTea Pocculickol ®enepaumm ot 1 centabps 2016 r. N2 1853-p (Cob-
paHuWe 3akoHomaTenbcTBa Poccuiickoil denepaumm, 2016, N2 37, cT. 5519),
npUKa3bIBalo:
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1. ¥YTBEpOMTE:

a) npuMepHyilo dopMy NepedHa MepPOMNPUATWMA ANA MHOFOKBApPTWUPRHOMO
goma (rpynnbl MHOTOKBAPTHMPHBIX OOMOB) KaK B OTHOLWIEHWKW OBLLEro MMYLLE-
CTBa COBCTEEHHWKOB NOMELLEHWIA B MHOMOKBAPTMPHOM OOME, TaK U B OTHOLLE-
HWUW NOMELLEHWA B MHOTOKBAPTUPHOM AOME, NPOBEASHWE KOTOPbIX B BONbLUEK
CTENEHW CNocoBCTBYET SHEProcBepeXeHWIo W NOBLILUEHWIO 3hDEKTUBHOCTH
WCMNONb30BAHUA SHEPrETUHECKUX PECYPCOE (fanee — npuMepHasn dopma no-
BbILUEHWA SHEPrO3PPEKTUBHOCTH);

6) npumepHylo dopMy NepeydHss MEPONPHUATUEA NPKW KanuTanbHOM PEMOHTE
oBLUEro UMYLLECTBA MHOTOKBAPTMPHOIC AOMA, NPOBEAEHWE KOTOPLIX B Bonb-
el cTeneHW cnocoBCTBYET SHeprocBepeXeH Mo M NOBbILLEHWIO 3PDEKTUBHO-
CTW UCNONb30BAHWA SHEPreTUHECKMX PECYPCOB (Qanee — npuMepHas dopma
NPWY KANUTANbHOM PEMOHTE).

2. PexoMeHAoBaTh OpraHMsaunaM, OCYLUECTBNAIOWNUM CHaBXeHWE SHep-
reTMY4eCKUMUW PecypcaMy MHOTOKBAPTUPHBIX AOMOB HA OCHOBAHWUKM MYBMNMYHbIX
LOroBOPOB, MCNONb30BATh YTBEPHKAEHHYIO HACTOALLUMM NPKUKA3OM NPUMEPHYIC
POopPMY NOBBILLEHWMA SHEProaddeKTUBHOCTHM ONA NOAFOTOBKKM MNEPEYHS MEPO-
NPWATWA, NpeanaraeMoro B COOTBETCTBUKM © YacTeio 5 cTatel 12 Pegepans-
HOro 3aKkoHa oT 23 Hoabpa 2009 r. N2 261-D3 «O6 sHeprocbepeXeHun 1 o
MOBLILUEHWW SHEPreTUHECKOH SPPEKTUBHOCTHU W O BHECEHWM U3MEHEHWI B OT-
OeNbHbIE 3aKoHOAAaTENbHbIE akThl Poccuiickol Peaepaumnu».

3. PekomenpoBaThe NvuaM, ynpaensiowMM MHOMOKBAPTUPHBIMKM JOMaMM,
COBCTBEHHMKAM MOMELLEHWA B MHOTMOKBAPTUPHOM OOME W PErVOHANBHBIM
onepaTopaM KanuTabHOMO PEMOHTA WMCMONB30BATE YTBEPXASHHYIO HAcTod-
MM NPUKasOM NPUMEPHYI0 BOPMY NPW KANUTaneHOM PEMOHTE ANS NOAroTOB-
KW NPeanoXeHWid coBCTBEHHUKAM NOMELLEHWA MHOMOKBApRTUPHOrO AoMa Ons
YTBEPXAEHWA Ha oBLeM coBpaHuK COBCTEBEHHWMKOB NMOMELLUEHWH MHOIOKBap-
TWPHOrC AoMa MPW NOArOTOBKE KanWTanbHOro pemMoHTa obllero WMYLLECTBA
MHOTOKBapPTUPHOIO OOoMa.

4. KoHTponb 3a UCNONIHEHWEM HACTOALLErO MPMKA3a BO3NOXWTL HA 3aMe-
cTuTens MuUHUCTpa CTPOWUTENLECTBA M XKWAWLIHO-KOMMYHaNBHOMO XO3AWCTBA
Poccuiickoin $epepauvn A B. Yubuca.

MunHucTp M._A. MeHs
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