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lNpeancnoBue.

Hactosume PekomeHgauuuw paspadoTtadbl B [ONONHEHWE K
MICH2.01-94 "OHeprocbOepexenve B  3ganusix. Hopmamwmee! no
Ternoaatyure u TennosoaoanekrpocHabxenuo” 1 MICH 3.01 -96 "XXunuie
3faHus’ No BONPOCAM NPOEKTUPOBaHWST 3SHEPrO3KOHOMUUHbLIX CUCTEM
OTONNEHUS], BEHTUNSALIMA N BOAOCHaOXEHUS BCTPOEHHO-NPUCTPOEHHBLIX B
Xunbie 3aadus nometeHnt obuieCTBEHHOro HasHaueHun

PekoMeHAaLMn UMEIOT Lienbio OKa3aHue NOMOLLY NPOeKTUPOBLYUKAM
B Bbifope ( HauMHast C 32anaHusi Ha npoekTuposaHue) Haubonee
3HEPrOIKOHOMMUHDBIX  TEXHUUECKUX  DeuLleHUA CUCTEM  OTOMNMeHuUs,
BEHTUNAUMK N BOAOCHabKeHUs BCTPOSHHO-NPUCTDOEHHDIX B XUble 31aHus
noMelieHvin obLLEeCTBEHHOMO HAa3HaueHWsa, a TailKe OTASNBHO CTORLUMUX
obbektoB (3aaHUA) OOWIECTBEHHOrO M KOMMYHANLHOIO Ha3HaYeHUs
aHaNOMuHbIX N0 Ha3HauYeHWI0 U 3aHUMaEMbiM NNoWaasaM BCTPOEHHO-
NPUCTPOEHHBIM NOMELLEeHUsIM cornacHo npunoxexust 5 MIICH 3.01-86

[tpu paspaboTke PekoMeHaaumi ucrnons3osaH onbit paborei OAQO
"MocnpoekT" no npoeKTupoBaHnio M 00CNEAOBAHUIO COCTORHUS CUCTEM
OTONSIeHUR, BEHTUNRLIMU ¥ BOZOCHaDXeHUs BhilLieHa3BaHHbIX NOMELeHUU 1
061LeKTOB B KOHKPETHLIX YCIOBUSX UX JKCITyaTaLmm.

B page cnyvaeB Ha OCHOBE 3TOFO OnbiTa K ¢ y4eTOM USMEHUBLUMUXCH
YCNOBUA BnapeHns Unv (PYHKUWOHANLHOMO UCMONL3IOBAKUA (IOMELLeHVA
(ecnu TakoBhle KMENnu-BecTs); paxee paspaboTaHHblie NPOEKTHbIE pelleHnst
nepepabarhiBasiMCb NPUMEHUTENBHO K HOBbLIM (U3MEHEHHbLIM) YCRnoBMAM
hakTVyecKQro MCNONb30BaHUA NOMEeLLEeHU’, NoXenaHnsiM UxX Bnajensues u
TpeboBaHMAM AENCTBYIOLINX HOPMATUBHbBIX JOKYMEHTOB.

PekomMeHaalmy  npepHasHaveHbi ANA UCNOMb30BaHKWA NP
NPOEKTHPOBEHMN HOBbLIX ¥ PEKOHCTPYMPYEMbIX BCTPOSHHO-NIPUCTPOEHHDBIX B
Xunbie 3faHus noMelleHun obLLeCTBEHHOrO HasHaueHus. PekoMeHpatiu
MOFYT Taikke MCNOMNb30BaTbCA PasnNWYHbIMK  OpraHusaLusmm nNpu
COCTaBNeHUu 3afaHuM Ha nNPOEKTUPOBAHME, a TakKke MOHTAKHLIMMU,
SKCTUTyaTalMOHHbIMY  OpraHusauuamit,  Bnagenbuamy NOMELieHu: #u
00BeKTOB

Haubonee xapakrepHbie npumepbl pabor OAQO "MocnpoekT”, B
KOTOpLIX fNpM NPOESKTUPOBAHUM CUCTEM OTOMNEHUA, BEHTUNSALMKM W
BOAOCHaAOXeHMS BCTPOSHHO-NPUCTPOEHHDLIX OOWECTBEHHBIX NOMEeweHWA
Gbiny  KCNONb30BaHLI NONOXEHUS! U NOAXOAbLI, W3NOXEHHbIE B
PekomeHaauusx, n adeKTuBHOCTL 3THX paboT ANA KOHKPETHLIX Cnyyaes
NPUMBEAESHbL! B NPUNOXeHusIX 11 2.



1. OSuwimMe NONOXKeHUs No NPOLKTUPOBAHNIO CUCTEM OTOMNECHUA,
BeHTUIISILUM U BOOOCHaDXeHuUA.

[Ipy  NPOEKTUPOBaAHUMA CUCTEM  OTONNEeRuUn, BeHTUNALUMK ¢
BOAOCHaDXKeHUst BCTPOEHHO-NPUCTPOSHHBIX B XWUIbIE 3[aHUSA NOMELUEeHMIA
oBLWEeCTBEHHOIO % KOMMYyHansHoro HasHa4YeHWs cnepyer
PYKOBOACTBOBATLCA:

- M'CH 2.01 - 94 "3OuxeprochepexeHue B 3paHuax. Hopmatusbl no
TennosaumTe U TennoBoA0aneKTpocHabxennio”.

- MICH 3.01 - 96 "»Kunbie 3ganuns’.

- CHull 2.08.02 - 89* "O6uecTBeHHbI& 34aHUsi ¥ COOPYXEHHUA",

-CHull 20405 - 91 "Otonnexsve, BeHTUNSUMA W
KOHAMLMOHMPOBaHME BO3AYXA'

- CHui'1 2.04.01 - 85* "BogocHabxerue v kaHanusauus”,

a Talke Apyrumy HOPMaTHMBHbIMKM AOKYMEeHTamum QenepannHoro #
pervoHankHOro  (MOCKOBCKOr0)  YpOBHS no  NPOEeKTUPOBaHUID
oBWECTBEHHbIX 3aaHWA ¥ NOMELLEeHNA, U B YACTHOCTIK TeX, KOTopbie MOFyT
ObiTe pasMmelieHbl Ha BCTPOEHHO-NPUCTPOSHHBIX B Xunble 30aHUA
nnowagax.

Pacxogbl TennoBoW SHEpruid ¥ BOAbl CuCTeMaMu OTOonneHus,
BEHTUIAUKMY ¥ BOAOCHAOKEHUA 3aBUCHT OT MHOTMX (PaKTOpOB, (NaBHbIE U3
KOTOPbIX:

-  O0BEMHO-NIaHUPOBOMHLIE, KOHCTRYKTUBHBIC W apXUTEKTYPHbIE
peteHua {(Koxdurypauus 34aHus);

_ - TeNNOTEXHUYECKNE XapaKTepucTKK, UCNONL3yeMbixX OrpagatoLmnx
KOHCTPYKLWN;

- pasMepbl W CNOWHOCTL  OCTEKNEeHHbIX  NOBEPXHOCTEW,
PACNONOXKEeHUe ¥ KONUYECTBO BXOAHLIX ABepei (nMpoemos, BOpOT);

- OPUEHTaLMA 34aHUS OTHOCUTESIBHO BHELUHUX BO3AeCTBUI (BEeTpa,
UHCONSALIAK),

- Tpebyembie TeMneparypHO-BNAaXHOCTHLIE DPeXWMbi BHYTPEHHEero
BO3yXa NnoMeujeHut, sapucsiyue B CBOK o4epeb 0T UX (DYHKLMOHANBHOMo
HasHAYEHUS.

lpoekTipoBaHve CACTEM OTONNEHUA, BEHTUNALWK W
BOAOCHaOXeHUa  BCTPOEHHO-MPUCTPOEHHBIX  NOMELeHun  cnepyer
OCYWECTBAATL Ha  OCHOBaHWWM  3afjaHMA Ha  NpOEKTUpOBaHue,
COCTABIIEHHOro 38Ka34YMKOM, reHepanbHbLIM NPOEKTUPOBLLUKOM,
TexHonoramu (nNpu  HeoDXOAMMOCTM), W APXUTEKTYPHO-CTPOUTENbHbIX
YEPTEXKEHN.

Ha oaTane nonyuyexuss 33jaHna Ha nNPoOEKTUpOBaHMEe CHUCTEM
OTONNAEHNA, BeHTANAUMKM ¥ BOAOCHADXKEHWUS BCTPOEHHO-NPUCTPOEHHDIX
nomeilenuiz cneayet obpaiilarb 0coboe BHUMAHKE Ha



-  ocobeHHOCTU ODBLEMHO-NNAHNPOBOUHBIX U KOHCTPYKTUBHBIX
peLUeHuit n KoHDUrypatum 3gaxus,

- ODMEeHTAaLWIO OFfpaXaeHun  3AaHus, BCTPOEHHO-TIPUCTPOEHHbIX
noMeLeHu No cTpadam CBeTa,

- KOHCTPYKLMIO U pa3mepbl OCTEKNEHHbIX NOBEPXHOCTEN,

- pacnonoOXeHWe 1 KONUIECTBO HapYXHbIX ABEpeN;

- pacrionoXeHue KaTteropMmHbiX Mo B3PbIBONOXAPOONACHOCTH
fIOMEeLLeHUNA;

- 0CODEHHOCTY (DYHKUIMOHAITBHOIO HasHavYeHns U MCNONb30BaHUS
HEXUIBIX NOMELLEHWA.

{lpy ITOM HEOoOXOAMMO PYKOBOACTBOBATHCR fnonoxeHusmu MICH
2.01-84, MICH 3.01-96, MICH 2.05-97 "Wnconauua u conHuyesawmura”
MICH 2.06-87 "EcrecTBerHOe ¥ WCKYCCTBEHHOE OCBeileHuE" n ADPyrux
HOPMAaTUBHLIX JOKYMEHTOB.

B 3agaHuMym Ha NPOeKTMpOBaHWE AROMKHbHI ObiTb UYETKO OroBOPEHbL
AONONHUTESIbHBbIE NOXEeNaHus 3aKkasyuka Nno MOBbileHHLIM TpeboBaHUSM
( HO He npoTusopevaLyne TpedboBanraM AEACTBYIOWMX HOPM) K CUCTEMAM 1
000DYA0BAHMIO.

HanpuMmep, nNo npUMeHeHWwi0 KOHAMLUMOHMPOBAHMA  BO3AYXa,
BO3AYXOOXSTOKASHUA, KOHKPETHLIX BMAOB WHXKEHEPHOTO 000pYAOBaHUA ©
apMmaTtypbl, B TOM YKCIie, UMNOPTHLIX.

PesynbTathi OOCREAOBaHUSR  MHXEHEPHbIX CUCTEM U uX
TennosogonoTpebneHnss Ha KOHKPETHbIX ODBEKTaxX MoKaspiBalT, YTO B
pearnbHON MPAKTUKE UMEIOT MECTO Ciyyan HENpaBuiibHbIX NPOLEAYPHbBIX
peLeHuit No O(POPMNEHUIO Harpy3oK K nx y4eTy.

Yalle BCero aTo HmKeCcneayioljue Cryyau:

- othopMmnierne 8 PIY unu  vennocHabxawouleld opraHusaiium
TENNOBbIX HarpysoK UHXEHEPHbIX CUCTEM He N0 pacyeTHbiM NPOEKTHbLIM
AAaHHbIM;

- pacnpefeneHue TeNiOBbiX HAarpy3oKk Mexjay HECKONTbKMMM
aboHeHTammn - {cybaboHeHTamu), pacrionoXeHHbIMKU B OAHOM BCTPOEHHO-
NPUCTPOSHHOM NMOMELSHUM, NPOTNOPLIMOHASIbHO 3aHUMaeMbiM NNoaaam, a
He N0 pacxofam TennoHOCUTEeNs U BOAbl B KOHKPETHbLIX NpuHaAneXatlmx
UM UHXKEHEDHbLIM CUCTEMAaM;

- OopMNeHne HarpysoK. OTONMMTEeNbHOW, BEHTUIIALIMOHHOM U
BOSOCHAOKEHUR ANS BCEerd0 BCTPOEHHO-NPUCTPOSHHOIC NOMELEHUs B
yenom {kak 6bl Ana ogHoOro Bnagensia), 0e3 nx pacnpegeneHus Mexay
coBrajensLamMu COrnacHoO NPOEKTHLIM AaHHbIM.

B npoekrax WHXEHepHBeIX CUCTEM BCTPOSHHO-NPUCTPOEHHbIX
NOMEteHnM cnefyeT yKkasbiBaTb Harpysku 3TUX CUCTeM Kak Ans BCero
BCTPOEHHO-NPUCTPOSHHOrO NOMELLeHUs B LEenoM, Tak 4 ANa KaKAO0ro
BNnajenbija OTAENbHO.



Bo MHorux obcnenoBaHHbiX ODbekTax MpUHMHaMK NOBbLILLISHHBIX
Harpy3oK CUCTEM OTONMEHUR, BEeHTUNALWA n ropsiiero BoaOcHabxeHwus
ABISIIOTCH.

- bonbliast u He Bcerga oO0OCHOBAHHAA NOWIaAL OCTEKSIeHWUs!, 4TO
OCODEHHO CKasbIBAETCR Ha TEnnonotepsax, a npv ee OpUeHTaluu Ha 1o,
IOrO-BOCTOK WM 1Of0-3anafi M Ha TennhonocTyryieHusX OT CONHeYHOW
pazinatmu.

- HEJOCTATOUHaA TEennoU3ONALMSK CTEH;

- NOBbLILLIEHHbIE pacX0OAbi Tenna Ha Harpes OONbLLOIO KONMUEeCcTsa
MHPUNLTPALIMOHHOIG  BO3AyXa, YTO OcOOeHHO CKasbiBaeTcs npw
PacnonoOXeHn BCTPOSHHO-NPUCTPOSHHBIX MOMEeWeHAA B MHOrO3TaXHbIX
agaHmax (3tra BenuuuHa cocrasnfeT Ao 80 - 100%, nNO OTHOLWIEHWO K
TENNONOTEPAM YEPe3 cCTerIeHne);

- HepocTaTtouHo OoBoCHOBaHHOE NpuUMeHeHWe Yy BXOAOB BO3AYLLHO-
TENSIOBbIX 3aBEC WUNKM UX HENnpaBUNbHbiR NoAbOp, K3-3a Yero Ternsnosbie
Harpysu Taike Bo3pacralor,

- HEUCTIPABHOCTU 2aBTOMATUKU NPUTOUHBIX BEHTUNISILIMOHHDBIX CUCTEM,
KOrga npu BbiKIHOYEHWU BEHTUNATOpa Knanad Ha Tpydonposoae nogauu
TENNOHOCUTENA K Kanopugepam HEe 3akpblBaeTCR #  TENSIOHOCUTEIb
HEeNpQU3BOAUTENBHO [POACIDKAET UMPKYNuposaTk nNpu Hepadboraiotijeis
NpUTOYHON cuctemMe K HeAOCTaTkam  aBTOMATUKM  TIPUTOUHBLIX
BEHTUNALMOHHBIX YCTAHOBOK MOTYT ObiTb TakKe OTHECeHbl HeUCNPaBHOCTH
B cucreme 3aliuTbl Kanopudepos 0T 3aMOpaXKUBaHWA;

- cnydau noadopa kanopudepos ¢ HonbilitM 3anacoMm  NoBepXHOCTU
Harpesa;

- Cfiydan YCTaHOBKM perynupyioijero «knanada (B obBsiske
kanopugpepa) ¢ OBonbuieh, uYem TpedbyeTcst pacyeToM, MPOMYCKHOWN
CnoCoOHOCTBIO;

- 3aBbillieHne wiucna paboTalolnxX B NOMELLSHUAX U NoCeTUTEneH;

-  NpUMEeHeHrMe B NpoeKTax HeaocrarodHo  3PPeKTUBHDbIX
MaTepuanos W u3genun Ans TEennoBOK uK3onsuvn Tpybonposoaos U
BO3QYyXOBOL0B.

Taioke cnefyer yuuTbiBaTb, YTO pacyeTr pPOU3BOAUTEITLHOCTH
BEHTUNAUNCOHHLIX CNCTEM 10 BOSAYXY BERETCA NO JIETHEMY PEXUMY, Kak
HamxyfweMy Ans  co3gaHnMs  KOMJQOpTHbLbIX YCRoBuiA, ¥ 3ta Xe
NPOU3BOAUTENbLHOCTL CUCTEMbI NO BO3AYXY RPUHUNIAETCS ANA 3UMHEro
nepuoja JYTo cneposaTtenbHO, TpebyeT OGonblwioro pacxoaa Tenna Ha
NOROIPEB NPUTOYHOIO BO3AYXA.

fipu  paspabotke nAPOBKTOB  OTONNEHUs, BEHTUNAUMK U
BOAOCHAOKEHNS CTSAYET MaKCHMaNbHO BOSMOKHO UCKITIOMUTE BITUSIHUE Ha
TEMIOBbIE HArPY3KUH W pPacxofibl BOAbl BbilLEU3NONKEHHbIX MPUYKAH, YTO
NO3BONUT NOAYYNTb Haubonbwuin 3OAEKT 3KOHOMUYW TENNOBOW IHEPTUK U
BOAbI.



B npoekrax HeobxoauMO npejycmarpmeartb yctaHosky npubopos
yyeTa pacxosa TernsioBov 3HEPru 1 BoAk! (CAMOCTOSITENbHBLIX ANt KAXAOro
Briagernbvya, aboHeHTa, cybaboHeHTa, apeHaaTopa noMetleHun), a Taikke,
no BO3MOXHOCTH, YKa3blBaTh [J18 HUX rOA0Bbie pacxoibl 3HEPrOHOCUTENeH!
M BOAbl , C TeM 4ToObi U3GexaTb pasHornacuid Npu COrNacoBaHUMM 3TUX
PaCXCACE C TeNNC-BOAOCHaCKaoWHMY OpraHusaLmuamu.

Cnepyer YIUTLIBATD, 4yTo [ NaBroCsHeproHagsopom
npefycCMaTpuBaeTCsl BBeAeHMe B  [IeWCTBUE  HOBbIX  NpaBun
aHeprocHabxeHus ana norpedurteneit, CoOrnacHd KOTOPbLIM Ha 1-04 CTaaum
3aKada TennoBbiX Harpy3oK (A0 NOMYUEHUR TEXHUYECKUX YCNOBMA Ha
npucoeanHeHue cuctem noTpedbutena K TennoBbiM CETAM) BBOAUTCS
lopuaguueckas obsR3aHHOCTL CTOPOH. 3HEProcHabxaiollas opraHusauns -
norpedurtens.

B yenax 9KOHOMMM TennoBbiX PeCypCoB W BOAbI BRajenbuam u
apeHgaTopaM BCTPOSHHO-NPUCTPOEHHBIX B XWNbie 3f1aHus OBIeCTBEHHbIX
MOMELUEHKN, NPU NPUHATAU PEelLeRd NO NX NepennaHupoBKe, N3MEHEeHUsIX
(PYHKLMOHATBHOMO Ha3HavYeHUA U UCNONb3OBaHUA, chnegyeT 3akasbiBaTh B
NMPOEKTHbIX OpraHu3auusix paspaboTKy HOBLIX npoexToB (nepepaboTky
BbINONHEHHbIX) MO CUCTEMaM OTOMNMEeHUsA, BEeHTUNSUUM U BoaocHabXeHus,
CBA3AHHYIO C BbilLeHA3BAHHLIMY PELLUEHUAMM.

Ha OCHOBaHMW HOBbIX NPOEKTHLIX pellieHUid nNo UHKEHEePHbIM
CUCTeMaM CrnepyeT nepesakniovarb COOTBETCTRYIOWME JOrosopa ¢ 3Hepro-
BOAOCHaOXAOLIMMN OPraHu3aLIMAMY

2.0Cronnexue.

Ons  MakcumanbHo 3IPMEKTUBHONO UCMONb3OBAHUS TERNOBbIX
DECYpPCOB CACTEMbI OTONNEHUST BCTPOEHHO-NPUCTPOEHHBIX B XWNbie goma
noMeleHnik “U OTAeNnbHO CToAlvX oObexToB OOWEeCTBeHHOIC W
KOMMYHAansHOro HasHauYeHUn HeoOxoaumMo NpoeKTUpOBaTh,
CaMOCTOSITENbHLIMA AN KOKAOrO Bnagensua unM apeHaaropa C
yCTaHOBKOW B HUX APUOOPOB yveTa pacxoga TenioBon aHeprm.

[ip pasmeilieHu BO BCTPOEHHO-NPUCTPOESHHBIX MNOMELLeHNAX
MyHMLUMNanNbHbIX  Cyx0G  fonycTMO 10 TpeboBaHmio  3aKasuuka
npeaycMarpueaTbh UX OTONNEHME OT CTOAKOB CHCTEMb XXUOWK YacTu JOMa.

[IpyM NPOEKTUPOBaHUM XUAOr0 AROMA, Ha3HaueHMe U TexXHonorus
BCTPOEHHO-TIPUCTPOEHHBIX NOMELEeHUA KOTOpOro ellle HEeuU3BeCTHb,
AOTyCKaeTcsl ANS  BPEeMEeHHOr0  OTONNEeHWs  3TUX  NOMELLEHMW
npeaycmarpusatb npubOpbl OTONMEHUA, NPUCOSAMHEHHbIE K CTOAKaM
CUCTeMbI OTOMNSICHWKSA XUMOW YacTu 3aanva. MNpu noasneHuy snagenola unn
apeHjgaropa CcuMCTEMa OTONNEHWA B 3TOM chydae [omkHa ObiThb
nepegenadHa, a npubopbi AeMOHTUPOBaHbl. BpemeHHble OTONUTENbHbIE
npnbopbl JOMKHbLI obecneyuBaTe B NOMELIEHUSX BbilUepacnoONOXeHHOro



XUNOMo 3TaXa KOMMOPTHRIE YCNOBUA NPOXMBAHUA B NEpuos OTCYTCTBURA
NOCTOSIHHOW CUCTEMbI OTOIUIEHNA HEXUNDBIX NOMELLEHUNA.

Echin B XMNon 4acTy 3anpoexktTupoBaHa OAHOTPYDHas cucTema
OTONMEHUR C BepxHeW pasBOfKOM nopawwen marmcrpamy, npubopbl
OTONNEHUWA HEeXWNbIX nNOoMelledMl ™Moryr ObiThb yCcTanwosneHbl 6e3
TEpPMOCTaTos, a g)acqe'maﬂ obpatHas TrtemnepaTtypa TennoHocurens
npuHaTa MeHee 70 "C.

Cucrembl oTonNeHnn QPYyHKLIUOHANBHO AOMKHL! COOTBETCTBOBATDL
TPeOOBaHUAM TEXHOINOMMYECKMX NPOLIECCOB U B TO Xe BPEeMsi co3aaBath
pabotaioljum B noMetleHmsax koMdopTtHoie ycnosus. [lo3ToMy npw
ApoeKTMPOBaHuu pexkomeHayetcst obpau@ate ocoloe BHuMaHue Ha
TENMOBLIe, B TOM YyuCne pagvauuoHHbie YCNOBUA Ha NMOCTORHHBIX padounx
mMecTax (y KOHTOPCKUX CTOMOB, KACCOBbIX  annaparos U T.n.). [lpu
PACONOXEHWN NOCTOARHBIX pabouux MecT ¢ OrpasnueHHON NOABMKHOCTHIO
paoTalijux y BUTpaXeEWU WK ADYrUX OfPaXAeHur € NOBLILISHHOW
XONOAHOW paguaument pexoMeHayeTcs fipeaycMmarTpusarb BOnM3U  HUX
HarpesarenbHpie npubopsl C NOBLILLEHHOM TENNOBOW pagvauuen.

fip nNpoexTMpPOBaHKK CUCTEMBI OTONNEHM B NOMELeHKAX,
npegHasHayeHHbiXx AN KOMMEPYEeCKOr0 - UCTMONbIOBaHUA WA YacTHOro
BNlageHns, MakCumanbHOe YAOBReTBOpeHue TpebOBaHMM 3akasuvka He
AOIHKHO NPOTUBOPEYUTL TPEOOBaHUAM HOPMATUBHbLIX A OKYMEHTOB.

C uensio MaxkcumanbHOW SKOHOMWWM Tenna BO BCTPOSHMO-
NPUCTPOESHHDbIX K 3aHuAM TNOMELLSHUAX cnefyeT NPOeKTUpOBaTb CUCTEMbI
OTONMNEHUA C YCTAHOBKOW Y HarpeBaTeNbHbIX nNpUubopoB TepMoCTaTHYeCKUX
KnanaHoB. PeKkoMeHayeTcs oTaaBaTh npeanouTeHue  ABYXTPYOHbLIM
TYMUKOBLIM CUCTEMAM OTOIUIEHUSt C HWKHEX Pa3BOfKOW noaaiotiein «
obpatHon marucrpaneil. lpu pacyere HeobxoaMMO YUMTLIBATE AManasoH
noTepb AasneHuss Ha TepMocTatax, peKOMeHAYeMbit (PUPMON-
N3roToBUTENEM 3TUX NPUBOPOB.

[lput 3HaYKTErBHBLIX NOTEPAX RABNEHANA B PA3BOAALMX MarucTpansax
U BbICOTE 3aaHma fonee 3-x, 4-X JTaXeh PEKOMEHAYETCA Ha CTosKax
yCTaHasnusaTh OanaHcHbe KnanaHb! NPSIMOTo AENCTBUSR,
NOAAEPKMBAIOUME Ha CTOSKAX nNOCTOAHHLIA pacnonaraeMbini  Hanop
He3aBUCHMO OT KONUUECTBA LIMDKYITUDYIOLLSTC NG CUCTEME TENTIOHOCHTEN.

Cucremesl OTOMNEHNs OOGBEKTOB, BCTPOEHHbLIX B CEKLIMOHHbIE XUNble
3naHus, peKOMeHAYyeTCs NpoeKTUpOBaTh MNOCEKMOHHO, u3beraa cucrem ¢
DONbLIOK NPOTSIKEHHOCTHIO PAasBOAAWMX MarucTpane. J3Tc OTHOCUTCH
Talke K OTAenbHO Ccrositimm 3naHuaMm. lpu Hebonblinx norepsx B
pPasBoAALMX MarucTrpansx Takoe pelleHne CUcTeM Mo3BOMsIeT OTKa3aThCs
OT ucnonb3oBaHust DanaHCHbIX KNanaHoB Ha crosikax. B aTtux chydasnx
perynfaTopbl NOCTOSIHCTBA [JaBINEHUA DPEKOMEHOYeTCA yCTaHaBvMBaTh B
yanax BBOga.

[pn petueHuy BOMpPoOCa O BO3SMOXHOCTM OTKA3a OT YCTaAHOBKW
OananCHbIX XnanaHoB HeobXOAWMO WMEeTb B BMAy, YTO B ABYXTPYOHBLIX



CUCTEMAX OTOMNEeHUs KOMUYECTBO TelWIOHOCUTENA konebnetcs B OuYeHb
LUMPOKUX Npeaersiax - OT MakCUManbHOMo Konuyectsa A0 10-20% pacuaTHOR
BenuuikHbl (NpyU BeCeHHUX noTenneHuax). TIpn yMeHblieHuu pacxoja
noTtepu paenexun B Tpybonposoaax Taike pPesko napatTt, n Sonbuwas
YacTb pacnonaraeMoro Ha BBOJe Hanopa B Crnyyae oTcyTcrBusa 6anadcHbiX
KnanaHoB NepexoanT Ha PaAaTOPHbIe TEPMOCTaThi. HeobxoguMo, uToObl B
9TOM Chnyyae noTepu J[aBreHUst HA TepMocTaraXx He Bbixoaunum 3a
pekoMeHyemble (PUpMon-n3roToBUTENEM Npeaernbi.

Mpy Hanuuun B ABYXTPYOHBIX CUCTEMAX OTOMMEHNS TEPMOCTATOB C
MUHAManNbHLIMY  pasMepaMu OTBEPCTUR [JJIR NpoOXoAa TensnoHOoCUTens
(MUHAManNbHaa npeABapuUTenbHas HaCcTpOMKa) pPEKOMEHAYeTCs Kpome
rpyOoM O4YMCTKM TENJTOHOCUTENA B MPsI3eBUKAX NPOBOAWUTL AONONHUATESNLHO
TOHKYI0 OHYUCTKY BOAbLI (ANA KKAOrO CTOSKa B KPYiHbIX CUCTEMaxX wiy B
y3nax BBOAa- npu HEDOMbLIMX CACTEMAX OTONIEHUR).

IpoekTupoBaHne OQHOTPYOHbIX CUCTEM OTOMIEHUS AJ18 BCTPOSHHO-
MPUCTPOEHHBIX U MANO3TAXHbIX OTAESIBHO CTOSIUMX 3aaHui ObITOBOrO
HasHa4YeHus1  DEKOMEHAYeTCA npu  HEeBO3MOXHOCTM  BbiNONHEHUS
ABYXTPYOHbIX cucrem. [lpeanouTuTesibHO YCTPONCTBO TOpPH3OHTANbHO-
OAHOTPYOHBIX CUCTEM  OTOMMIEHWS C YCTaHOBKOW Y HarpesaTenbHbiX
npvOOpPOB TEepMOCTaTUYECKMX KnanawoB. [lpW OGOnbILOK NPOTSIXEHHOCTH
CUCTEM OTOMJIeHUSA Ha ropusOHTanNbHbLIX NPUDOPHBIX BETBAX PEKOMEHAYETCS
YCTAHOBKA aBTOMaTU4eCKUX perynsTopoB, obecneqmBalowX NOCTORHCTBO
pacxofia, wny¥ OanaHCHbIX KnanaHoB C TOCTOAHHOU UApaBriMvyeckon
XapaKkTepnCcTUKOK CONpPOTUBREHUS ¥ PyUHOW HACTPOMKOM.

Boibvpas Tun otonneHua (oaHOTPYOHas wnu  AByxTpyDHas),
HeoDxXoAUMMO UMETb B BULY, UTO B AABYXTPYOHBIX CUCTEMEX NPY NOBLILLEHUK
TEMNEPATYPH B TMNOMELEHUsSX TepMoCTaTamMu NPUKPLIBAETCR W ecnm
TpebyeTCca nONHOCTbIO 3aKPbIBAeTCA MNPOXOL TennoHocuTensi, Jepes
npubOpbLl, B LEnoOM M0 CUCTEME, 4YTO HENOCPeACTBEHHO MNPUBOAWT K
3KOHOMUYM TEenna.

B opaHOTpYOHbIX CuCTemMax B 3TOM cnyvae TernoHOCUTEnNb
MPOMYyCKaeTCa uyepes 3aMbiKaioWuii y4acTok, MUHYyR HarpesartelnbHble
npubopbl, U nonagaer 3 nogawied marucrtparm B obpartHyro 6es
OXNAXKAEHWA, 3aBbiliias TeMnepaTypy NoChefHen. JT0 MOXET NPUBECTU K
HeXenaTesibHbiM OCNOXHEHUAM B criydae ternocHabxeHua ot TOL, T.k
3aBblilieHne TemnepaTypbi oOpaTtHoro tennoHocuTens cHwxaeT KM T3,

B kauecTse HarpesartenbHbix npubOpOB pekoMeHayeTCsi BbiOnpath
Te npubopbl, KOTOpbie Hawbonee COOTBETCTBYIOT HA3HAUEHMWIO HEXWITbIX
noMeleHna, [lNpyu 3TOM  XenareneHO OTAa@BaTh  nApeanovYTeHue
HarpesaTenpHbiM npubopam, xopouio cebsi 3apeKOMEeH[OBaBLIUM  NpU
CTPOUTENLCTBE U 3KCrTyatauyyd  oTonuTenbHbiX cuctem. B cnyvae
NPYMEHEHUs LITaMITOBaHHLIX PainaTtopoB, CBaPeHHbLIX U3 TOHKONMMCTOBOM
CTanU HeoOXOAuMMO YuMTbIBaTH HEHaAEeXHOCTb ux paboTbl npy
NOBbILLEHHOWN arpeCCMBHOCTHM TENNOHOCUTENA, NOCTYNAIWEro OT FOPOACKMX
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Tersioceten. TpuMeHeHne TOHKONUCTOBLIX CTallbHbIX  HarpesBaTelibHbIX
npubOPOB PEKOMEHAYETCR TOnbKO fpn 00A3aTenpHOM BhINOSIHEHWW
AONONHATENbBHbIX HWKENnepeuncneHHhix MeponpuaTtuit, obecneumnparoulmx
3aUUTY CUCTEMbI OTOTIIEHWUSI OT BHYTPEHHEW KOppo3un:

- HE3aBUCUMOE TNPUCOELMHEeHNe CUCTEeMbl OTONMEHUA K TOPOACKOM
TEennoCeTH,

-  NpAMEHEHWe  3aKpuiToro  pacumpurenbHoro Oaka, He
AONYCKAOWeroc KOHTaKTa TennoHocuTens C BO3[YyXOM;

- TNOBbLILUEHHOO KauyecTsa JKCIUlyaTauuu CUCTeMbl OTOIUIEHURA
(cBOEBpeMeHHan NMKBUAALMA yTedek BOAbl, MUHMMANbHOE KOMUYeCTBO
ONOPOXHEHUK CUCTEMbl B TEYEHWM rO4a).

TennocHabDxeHue CUCTEM OTOMMEHUA HEXUNbIX NOMELLEeHUH, Kak
npaBwno, AOIDKHO OCYWEeCTBNATLBCS OT TOTC XE& MCTOWHUXa Tenna, OT
KOTOPOro CHabDXaeTCsl ¥ XWiaa 4acTh 30aHUA -  LEeHTPanbHOro,
UHAMBUAYANBHOrO TEIJIOBOrO MNyHKTA WM MECTHOM  KOTeJibHOM.
PexoMeHAYeTCs MpoexTUpOBaTb 3TU MCTOUHUKMA TensoCHAOXEeHUst Takum
obpa3oMm, u4toObl B HUX nNPUrOTaBIMBANCH TENNOHOCUTENb € TeMM
pacyeTHLIMU TeMepaTypamu, KoTopbie HeobxogumMel Ans paboTkl cucTeMbl
OTOnnexnn.

B TOM Chiyyae, ecnu 3TO HEeBO3SMOXHO W pacueTHbie TemnepaTyphb
TENNOHOCUTENs, MNPUXOASIIErc B 3faHNe, NPEeBbILAIT pacyeTHble
Tpebyemble, CHWKEHWe TemnepaTypbi Mogamlen Boabl pPeKkoMeHAyeTcs
OCYWIECTBNSATE C [OMOLWLIO MENOWYMHBIX CMECHUTENbHLIX HACOCOB.
lpuMeHeHne Ansa 3TMX uerned BOAOCTPYMHbIX 3neBaTopos (0C00eHHO Ans
ABYXTDYOHbLIX CUCTEM) HE PpeKOMEeHAYETCA. [ONyCTMO fpUMEHEHNE
31eBaTopos B TOM ciyyae, ecfu 3anpoekrupoBaHa OfHOTPYOHAR cuctema
OTOTNNEeHUS.

CuMecurenbHbie Hacochi 40MKHbI ObiTh ODOPYAOBaHbL! 3BTOMATUKOM
NOAAEPXAHUS TeMmneparypol nogawowed s804bl B COOTBETCTBUM C
TEMNEePaTypoi HapyXHOr0 BO3AYXa, a TalkKe NOCTOAHCTBA pacnonaraemMoro
AaBNEHUA HA BbiXOe B3 HACOCHOW YCTaHOBKM.

3. Bentnnsiuus.

IIpoeKkTupyeMbie CUCTEMBI BEHTUINALUM BCTPOEHHO-IIPUCTPOEHHDIX
NOMEL|eHUk ¥ OoTAenbHO Crosiwux obbextoB obuwecTBeHHOro U
KOMMYHanNbHOrO HasHa“eHUst AOIDKHbI COOTBETCTBOBATL TPEDOBAHUAM
3HEPrOIKOHOMUMHOCTH, a TaI0KE CaHUTAPHO-TEXHUYECKMX |
NPOTUBONOXAPHBIX HOPM.

[ipn onpeaeneHu ObiTOBLIX TENnNOMNOCTYIUIEHUA Criefdyer no
BO3MOXHOCTH YUMUTBIBaTh UX (PakTUieckne BO BPEMEHM KONMUUECTBEHHbLIe
AaHHbIE.

Npu  NPOEKTPOBAHUK MEXaHu4eckon BeHTUNSALIMN,
KOHAVUMOHUPOBAHVA, BO3JYILHO-TENNOBLIX 32BEC U JPYTUX TEXHUYECKHX

12



PELUEHUM BEHTUNALMOHHbLIX CUCTEM C npuMeHeHuem obopysoBaHUS
chegyer B COCraB MNPOEKTHO-CMETHOM [IOKyMeHTauuu  BKoHaTh
pekOMeHSatim NO MX SKCNyaraiuu.

[lpousBoaMTENbLHOCTE CUCTEM (YCTAHOBOK) NPUTOYHOW BEHTMNALMK
WK KOHAMLIMOHUPOBaHUS BO3YXa DEKOMEHAYEeTCH onpefensith MCxops U3
CaHWTapHOK HOPMbl BO3AYXOOOMEHA, T.€. Ha MUHUMANbLHOE KONUueCTBo
oOpabaTtbiBaeMOro HapyXHoro so3gyxa(no sumMHemy rnepuogy).

B cucremax nNpUTOYHOM BEHTWNALMM (Tam rae 310 JONYCTUMO
HOpMamK) CrieayeT WWPOKO UCNONb3OBaTh PeUMPKYNSILMIO BO3gyxa (npw
perynupoBaHnn COOTHOLLEHUA HapYXHOIro ¥ peLrpKynauuoHHOrO BO3gyxa),
YTO NO3BONAET SHAUNTENBHO CHNBVTD PACXOA TeNna Ha Harpes NPUTOMHOTO
BO3AYXA.

B netHui nepnopy u3DLITOYHBIE TENNONOCTYNNEHUS PEKOMEHAYETCH
CHAMATL NOKaNbHBIMU CUCTEMaMK, OXNEKAAOLWMMIK PeUPKYIISILIMOHHLIA
BO3AYX.

B cnydae HeoOXORUMOCTY YCTPOUCTBA MEXAHWUYECKON BeHTUNAUMKN B
OTAENbHLIX NOMELIeHUAX TOMbKO ANA NETHEro nepuoga, uenecoobpasHo
paccMaTpuBaTh 4178 HUX BOSMOXHOCTL NPUMEHERUA NOKaNbHLIX NPUTOMHbIX
YCTAHOBOK.(OKOHHBIX, KOMHaTHBIX KOHAWLMOHEPOB, W T.N. YCTPOMCTB
CACTEM B T.4. # 3apy0exHOK NOCTaBkK). JTH TEXHUYECKUE PEelleHUs MOryT
NPUMEHATECA MO COIMNacoBaHMIO C 33aKasUMKOM ¥ TpeboBaHUS K HUM
AOTKHbI ObiTh OTPaXeHbl B 3afaHUN Ha NPOEKTUPOBaHME.

CucreMbl BO3JYLIHOrO OTOMNEHUS, COBMELLUEHHbIE € NPUTOYHOMN
BEHTWISIUMCH, CleayeT NPUMEHATb NMpu yCnosun obecneveHns 3aKkasumkom
HaaTiexallen akcrnnyarauuy ycTaHoBoK ¥ 0bopyaoBaHus (Bkrovas paboty
aBTOMartuKkK, B PEXMME, MCKMOMaoWeM HenpoussoauTeribHbie pacxojbt
Terna n 3NeKTPOSHEPIrnN).

B 0onbiuMHCTBE ClTydaeB CUCTeMbl BO3RYLUHOMD -OTONNEHUS! cneayeT
NPOSKTUPOBATL TOMBKD K3K JOMOMHUTENbHBbIE K JEXYPHOU CucTeMe
BOASIHOIO OTONNEHUS.

(pyM NpoOeKTUpOBaHUM ANSA OTAGNLHOTO NOTPedUTENsl HECKOMLKUX
CACTEM NPUTOMHOK BeHTWNALUM pacxXof TennosbiX pecypcos cnepyer
onpepesnsit C YYETOM O4HOBPEMEHHOCTH PaboThl 3TUX CUCTEM, @ HE MNyTeM
MEXaHUUECXOro CyMMUDOBaHUA.

CepbesHoe BHMAMAHWE CnejyeT yjaenatb NPOeKTMPOBaHMIO
BO3AYILHO-TENNOBbLIX 32BEC Y BXCAOB B NOMELLEHUA.

Ha tpagnumoHHbie BO3AYLWHO-TENNOBLIe 3aBeChl C Kanopudepamu,
paboTaloUMK Ha BbICOKOTEMMEPATYPHOW BOAE pacxofyeTcss B page
cnyyaeB n0 25% Tenna oOT OOLEro ero pacxofa Ha OTOM/IeHue W
BeHTHIIAUMIO 3TUX 3aaHuid wnu nomellyenuit. ObcneaosaHus BO3AYWHO-
TENROBLIX 33aBeC y Bx0A0oe B8 ODWeECTBeHHLIe 3[aHuMA W NOMeNieHUs
CBUAETENLCTBYIOT , YTO NPEAyCMOTPEHHan NMpPOoeKTamy 3alivTa BXOAOB OT
BPbIBAHUA XOJIORHOTO BO3AyXa  aBASETCA B OOnbWMHCTBE Chiyyaes
HeadDeKTUBHOW HECMOTPA Ha 3HaUUTENbHLIE PacxOAbl BO3AyXa ¥ Tenna
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Meroanka  pacyeTa  BO3AYWHO-TENMOBLIX  33BeC  hpepgnonaraer
MHTEHCUMBHOE nepeMellnsaHne nojasaeMoro noAOrpeToro Bo3dyXa #
NOCTYNAWEro u4epes BXOQbl HapYyXHOrO BO3ayXa 80 Bcem ofbveme
TamOypa. Bbinyck BO3gyxa uepes Huskue ( MeHbluell uem Bbicota Tambypa)
Bo3sfyxopaspaiolmne croskn (KONoHKK) C ulenesbiMv peldeTkamu, Wn3-3a
HEePaBHOMEPHOK N0 BbLICOTE LUeNM CKOPOCTHH) ero Bbixoaad, He
obecneunBaloT WHTEHCHDMKALMIO nepemellnBanng. Tennbii  BO3AYyX
BLICTPO NOOHMMAETCs! BBEPX, @ B HIDKHIOW 30Hy Tambypa npopbiBaeTcs
XOSNOAHbIA HaPYXHbIW BO3AYX, BCNEACTBME YEero B NOMelIeHUW CO3AaETCA
ofMpHan 30Ha ANCKOMMOPTHLIX TEMNEpaTyp.

Kax "orceuka”, npenarcreyioijasi BpPLIBAHWIO Yepes BXoab!
HapPY)KHOTO XONOAHOr0 BO3AyXa, BO3AYWHO-TENNOBas 3aseca He Bceraa
obecneynsaeT Tpebyembiit 3MEKT, T K. 3TO B 3HAYMTENBHOK CTENESHM
3aBMCKUT OT Hanopa HapYXHONO  BO3AYLUHONC  00TOKA, 4acro
U3MEHSAIOLL|erocs!.

[lpoexTupoBaHe TpaaULMOHHLIX BO3IAYWHO-TENNOBLIX 3aBeC Y
HapyXHbIX BXOZ0B BO BCTPOESHHO-TIPUCTPOEHMDBIE MOMELLeHM B OTAENbHO
cTosiijue 3naHusa ODLEeCTBeHHOr0 1 KOMMYH&TbHOI'O HasHaueHUs A0MMKHO
OCYLLECTBNATLCA TONbKO NPW COOTBETCTBYIOLEM TEXHUKO-3KOHOMUYECKOM
0bocHOBaHUU LjenecoobpasHOCT UX yCTPOUCTBA.

flpy 3TOM B NepBYyl0 Ouepeib CNefyer yduThiBaTbh Hanuuue B 3TUX
noMeLeHuaxX UKCUPOBaHHbLIX pabouux MeCcT psaoM CO BXOAaMU KN
HanpoTuB HUX (T.€. B MeCTax Haubonee nojBepXeHHbiX OTPULIATENbHOMY
BINSHUIO NPOHMKAIOLWEro HapyXHOTO BO34yXa), a TaKKe BpPEeMEHHOM
foKasarenb, B TEUEHUE KOTOPOro BXOAbl OTKPbITHI AnNs fpoxoaa nmojen
(nepcoHana, noceTuTenen).

[ns HEeKOTOPbiX ODWECTBEHHbIX 34aHUA WU NOMELLSHUA U3MEeHWUSTUCH
HOpMaTUBHbLIe TpebosaHua [N NPOSKTUPOBAHUA BO3AYLUHO-TEMYIOBLIX
3apeC. B 4YacTtHOCTK, y BOpOT febapKkagepos MarasvuHoB TOPrOBOW
nowiansio meHee 1500 xB.M. (MPOAOBONLCTBEHHBLIX) N MeHee 2500 KB.M.
(HeNpOAOBOMbCTBEHHLIX) YCTaHOBKa BO3AQYLIHO-TENSIOBOW SaBechl He
Tpebyerca.

Bo MHOMX chnyyasix BMECTO nNPOEKTUPOBaHUA TpaguLMOHHON
BO31YLIHO-TENNOBOU 32BECH MOXET OhLiTh NDUHATO (B KAXKAOM KOHKDETHOM
Clnyyae) O4HO M3 HUXenpuse[eHHbIX peweHu, npeaycmaTpusaloillee
YCTaHOBKY:

- RONONHUTENbHbIX BOARHLIX WM 3SIEKTPUYECKUX OTONUTESbHbLIX
NPpUOOPOB, paccynTaHHbIX HA KOMNEHCaLUUIO TEMonoTepb NPU OTCYTCTBUK
BO3YLIHO-TENIOBOW 32BECH!;

- BO3AYLLHO-TENNOBRIX 3aBEC C ANeKTpoKanopudepamu;

- 3rEKTPUYECKKX TENSNOBEHTUNATOPOS.

Mpu 3TOM JOCTUraeTCsl  IKOHOMUS 3HAUWTENBHOrO KOonuvecTsa
Tenna:
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- BO-NepBbiX, TennoBas Harpy3ka BO BCeX Tpex Cryuasx
pacCYUTbIBEETCA HEe Ha "OTCRUKY' BpPbLIBAHWA XONOAHOrO BO3AYXA, a Ha
KOMMIEHCALUO JONONHUTENbHLIX TNOTEPL Tena W 3Ta  BefuuuHa
3HAUUTENbBHO MEeHbLLIe;

- BO-BTOPbIX, npw YCTaHOBKE INEKTPUIECKUX
BO3AyxoHarpesaTenbHbix NpubopoB JKOHOMMS Ternna B npouecce
KCnnyarauuy AOCTUraeTCs 3a CHeT NEPHOJUMECKOrO Uit aBTOMATUHECKOTO
X BKIMOYEHUA NPU 3HAYUTENBHOM MMOHWKEHMU TeMrepaTypbl HapyXHOro
BO3Ayxa, Np¥ U3MEHEHUU HanpaBneHus U yBenuueHWsi CKOPOCTH BeTpa.
OpHoBpeMeHHO ynyqwiaeTcs KomMMOpTHOCTE NOMELleHUA, T.K.  3TU
YCTPOMCTBA MOTYT ObiTh TaloKe UCOSb30BaHbLI B OCEHHE-BECEHHNI Nepnoa,
KOrAa Ha ynuue npoxnagHo, a CUCTeMbl OTOTHIEHUS el He BKITIOHEH.

BosgyuiHble CTPyM OneKTpudeckmx  3aeeC (Npu OTKHOUEHHOM
anexTpokanopudepe) MoryT saujuulaTe B neTHee BpEeMs NOMeLLeHUst OT
NOCTYNNRHUST vepe3 BXOAbl TEenroro HapyxHOro Bosayxa. flpy 3TOM B
NOMELLeHN YBENTUUNBAETCH NOABMKHOCTD BO3ayxXa, 4TO cosgaer adpdexT
OXNaXAEHUS.

TexHuiecku NpUMEHEHUe TakuxX 3aBeC 3aTpyAHEeHWH He Bhi3biBaer,
TK wuMeeTca OOnblioe  KONMWYECTBO pPasnWUHbLIX TWNOB WMIMOPTHLIX
SANEeKTPUMECKUX  BOSAYIIHO-TEMJIOBBIX 33BeC ¢  pasHoobpasHbimn
KOHCTPYKTUBHbIMW M CXeMHbLIMW DeuleHuAMK, rabaputamu U oxopMmneHvem
BO3AYXOBbINYCKHbIX YCTPOUCTB. 18 3MEKTPUUECKMX BO3AYLUHO-TEIYIOBbLIX
3aBeC NpejycMmaTpusaioTes  pasfiidHbie  CxeMmbl  aBTOMaTUMeCKoro
pPETYIMPOBAHUS: 8 3aBUCKMOCTH OT WU3SMEHEHWS COCTOSHUSI BO3ZYLUHOW
CPeAbl.

lipn  npoexTUpoBaHUM  CACTEM  NPUTOYHOW  BEHTUIALMM,
KOHAWLIMOKMPOBAHUA BO3AYXE W TPAANLIMOHHDLIX BO3AYLUHO-TENNIOBbIX 3aBeC
ocoboe BHUMaHUE cCnepayer YAensTb  Peryrmpyrouwen  apmarype,
apTomatuke paboTtbl CACTEM v yCTaHoBke NpubOpPOB ydeta pacxopa
TennNOHOCUTENS.

Cnepyer yuutbiBaThb, YTO pPacxoAabi TeNNOBbIX Pecypcos (Npu
oTcyrctsun npubopa yyeta wnu [0 €ro yCTaHOBKU) NPUHUMAIOTCS
TennocHabXaloten opraHusayvend No pacyeTHbIM AaHHbIM NPoeKTa, W
NOSTOMY HYXHO OYE€Hb  OTBETCTBEHHO OTHOCWTLCA K OMnpeneneHuio
TeNnNOBbIX HArpy3ox.

Tennosbie Harpy3kn BEHTWAALMOHHBIX CUCTeM B LUenoM 1o
KOHKDETHOMY 3[43HWIO CrieayeT onpefensaTb W3 pacueta OofiTuMalbHbiX
DACcCXOf0B KOMMUECTBa Harpesaemoro HapyXHOro0 BO3fyxa, Y4WMTbiBaTb
OAHOBPEMEHHOCTb paboThl BEHTUMALMOHHLIX CUCTeM B yBA3KE C
TeXHONOrMYECKMMU npouieccamn ¥ PyHKLMOHANbHBIMM  HasHa\MeHUAMHU
CUCTEM.

[pn  NpoexThpoBaHUK MPUTOMHBIX ~ CUCTEM  Marnow

NPON3BOAUTENLHOCTH (0COBEHHO 3TO OTHOCUTCA K CUCTEMaM, ANsi KOTOPbIX
GbiBaeT 3aTpyAHUTENbHLIM NOA0OPaTL Kanopudep Ges Gonbuioro sanaca



10 NOBEPXHOCTU HArpeBa M COOTBETCTBYIOUINK perynupylownin KnanaH), a
TaKKe TPAAMLMOHHLIX BO3AYILHO-TENNOBLIX 3aBec, uenecoobpasHo
MCNONb30BATL B KaUECTBE TennoHocutens obpaTtHyio BOAY OT CUCTEMBb!
OTONNEHVA.

B Oonbiuen uyacTu nocrpoeHHbix U obCnepoBaHHbix 00bexros, a
TaKKe nposepeHHbiX MPOEKTOB BEHTUNATOPbl BbITAXHDIX CUCTEM
BCTPOEHHO-NPUCTPOSHHBIX HEXMNbIX NOMELIEeHUN YCTaHOBIIEHbl HaBepxy
Haj XWMOoN 4acTbio 3haHust yalye BCEero Ha MOKpbiTUK. Kak rnoxassiBaeT
NpakTUka npU TaKOM pPelleHUur BbITSKHBIX CUCTEM W YCTAHOBKW
BEHTUNATOPOB pacx0o4 Terna Ha HarpeB BO3gyXa, WHUNLTPYIOWErocs
Yyepes OKHa u ABeput BCTPOSHHO-NPUCTPOSHHDLIX NOMELLeHUH, OUeHh BeruK v
COCTaBNAET YacTo (nipu BbiCOTE 3aaHua 16-17 ataxen v sbie) 90-100% ot
TENNONOTePb Yepes HUX.

Fipy  NPOEKTUPOBaHWM KPbIWHLIX BbITSOKHLIX BEHTUNATOPOB WNK
APYTX YCTAHOBOK (KaHaNbHbIX BEHTUNSITOPOB, OObIUHbLIX ULEHTPOGEXHbIX
BEHTUNATOPOB) C BLIOPOCOM BLITAXHOIO BO3AyXa Haj 1-biM, 2-biM 3TAXOM
BCTPOEHHO-NIPUCTPOEHHDBIX NOMELLEeHWA, WHMDWIbTPALUMA uJYepe3 oOxkHa W
ABEPU ¥ COOTBETCTBEHHD Pacxoj Tenna Ha ero Harpes CocraBngeT ao 20-
25% OT TENnONOTEPh Yepes HuX.

B uenax O9KOHOMWM 3HEpruM cneayer no  BO3SMOXHOCTM
IDOEKTUPORATDL BBITSKHLIE CUCTEMbi C YCTAMOBKOW BEHTUNATOPOBR Ha
NOKPbITU NPUCTPOUKKN K XWUIIOMY OMY WIA B €€ HapYXHbIX OrPaXaeHUsX.
[ip 3TOM  UCNONB3OBATh KPbILHbIE U KaHANbHbLIE BEHTWINTODbI C
XOPOLUMMU  aKyCTUUECKUMU XapakTepucTukamu, cobmnogan TpeboBaHus
pasaena /7 CHull 2.04.05-91* no ux ycTaHoBKe B YacTu paCCTORHUS OT OKOH
HMITBIX NoMeLleHUN. [pumepbi UCNOSb30BaHNS peilueHun,
obecneumBaOWmMx  CHWKESHME  pacxo4os  Tenna Ha Harpes
MHPUALTPYIOWEroca BO34yxa npuBeeHbl B NPUNoXeHny 2,

4. BoanocHabGxeHue.

flp  npoexIMpoBaHuM CUCTEM  BOAOCHADXEHMS  OCHOBHbLIMMU
peuieHMsIMI, NO3BONSIOLMMK  YCTPaHUTD NPUYKHLI  HEPALMOHaNbLHOIo
pacXOROBaHUA BOAblI ¥ 3HEPreTUHeCKMX pecypcos B 3ITMX CucTemax
ABASHOTCA:

-~ crabunusaiun gaBnieHns BOAbl Ha BBOAAX BOAONPOBOAA B 34aHuS,
He rpesbiliaiollee Tpefyemoe (pacyeTHOe) AaBnesHue He3aBncumo OoT
xonebaHnn HanopoB BOAbLI B rOPOACKOM BOAONPOBOSE;

- ONTMMU3aUMA ¥ DErynnupoBahve HanopCB BOoAb! BO BHYTDEHHWMX
cucremax BoaocHabXeHns ¥ y CAHUTapHO TEXHUYECKMX Nprubopos;

- YCTaHOBKa COBpEeMeHHOW Bopocheperawowen caHTexapmartypbl
NpenMyiLieCTBEHHO C KepaMuYeCKUM 3aNOPHbIM Y3roM;

- Qpranusayusa yyeta pacxofoB BOAb:,



Crabunusaums aapnexust BoAbLI HaA BBOJIaX BOAONPOBOA.
[lpu paspabortke pelueHur no crabunmsauuu pasBneHns BOAbI Ha

BBOAAX BOAONPOBOAa B 3[aHWS CNEAYeT YuYnTbiBaTh, YTO B TFOPOACKOM
BOAONPOBOAE B TEUEHUM CYTOK HaNOPbl BOAbl 3HAUUTENLHO UBMEHAOTCA (B
OonblunHcTBe panoHoB oT 10 a0 30 m.BOA.CT). BeIGOp HACOCHBIX arperaros
MPOM3BOAMTCR MO MUHUMAaNbLHOMY (FapaHTUPOBAHHOMY) Hamnopy npw
MaKkCuManbHOM nNOTpeldnieHu BOAbI, W 3TOT HANOP  YKasbiBAETCH B
TEXHUMECKMX YCHOoBUsIX ABapuWHOro ynpasnewus “Mocsogonposos”. B
Yyacbi MWHUMANbHOIO BOAONOTPeDNneHus Hanopbl BO3PACTalOT, uTO
NPKUBOAUT K VBENUUEHUIO AaBNeHUst B CUCTEMAX BOAOCHaDXeHUs 3naHuiA
Bbille Tpebyemoro (pacyeTHOro) U COOTBETCTBEHHO K YBENUYEHWUIO
HernpoOu3BOANTENbHbIX PACXOA0B BOALI M SNEKTPOSHEPIUM.

B uenax cTabunoHoro (B TedeHmMn CyToK) noaaepXaHus PacyeTHbIX
HaNopoB BOAbl B CUCTEMaX BOAOCHaOXeHUs 3AaHui (He3aBMCUMO OT
konebaHnit HanopoB B rOPOACKOM  BOAONpPOBOAE) MOIyT ObiTh
PEKOMEH0BaHbl Crnejyowme TeXHUIecKue peLLeHmns:

- yCTaHOBKa HAaCOCHbIX arperatos C perynupyembiM TPUBOAOM
(uwenom oGopoToB ABuratens). [1py sHaUUTENbHBIX kKonebannsax HanopoB
B ropoACKo cety LienecoobpasHO NpUMEHeHKe "JacTOTHLIX" PErynaTopos,
a #apu Hebonblumx -"napamerpuueckux’. Boibop Tuna perynstopa
onpeAenseTc ero  TeXHWMeCKMMU  XapakTepucTukamu, a TaKkke
TpeboBarusaMy AKCIHTyaTaLMoOHHbIX OpraHiu3aLmn 1 sakasyuka. [lpy seibope
TUNa perynsTopa Hago WUMEeTb BBUAY, YTO "JaCTOTHbIE" DPerynsTopb
NO3BONAOT OCYLUECTBNATL perynuposaHue B donee LLMPOKOM AvanasoHe,
yeMm "napaMeTpuMeckmue”, a nocneaHne sHayvMTensHoO JetieBne;

- MpUMEHEeHUe HacoCOB C pasnuuyHbiMi  XapakTepuCTUKaMu
{pacxonos 1 HaNOpPOB) OAHKM ANA paboTbl B JHEBHOE BpeMs, Apyrne - B
HOMHOE;

- YCTaHOBKa HACOCOB C OAMHaKOBbIMU XapaKTepUCTUKaMK, HO B Yachi
MaKCUManbHOro Boaopasbopa ogHoBpemMeHHO paboTaoT gBa HACoCa, a B
HOUYHOE - oauH. [ipn HeobBXOAMMOCTH, ¥ B 3TOM Criydae BO3MOXHO
npUMeHeHne HacoCoB C perynupyemMbiM npuBoOAOM,

- YCTaHOBK& B 34aHMAX Ha BBOAEX BOAONPOBOAa pPETYNATOPOB
A3BNeHus npy u3bLITOUHBLIM aBNEeHN B FOPOJCKOU CETH.

OnTvMu3auns % nupoBaHue HAMOpOB _BOAbL! BO
BHYTPEHHUX CUCTEMAaX 3AaHUA U Y CaHUTAPHO-TEXHNUYECKMX NPUOOPOB.

[ins BbiNONHEeHWs HOPMaTUBHbLIX TpeDoBaHUW B 4YacTW BOMYCTUMbIX
AaBneHuWn Boabt Y "AUKTYIOWEFO! canuTapHo-TexHmuyeckoro npubopa (1
3T.) CxeMbi BOLOCHAOXEHUR B KMUNbIX JOMaX C OTMETKO nona yepaaka He
Gonee 55 meTpos (= 17 3T.) peKOMeHAyeTcst NPUHUMETh OAHO30HHBLIE C
YCTAKOBKON KBApTUPHbIX perynsitopoB Aasnexus (KPJ) va oTseTBnexusx
OT CTOSKOB XONOAHOM ¥ ropsueit Boabl. [nst 3aaHuin  Gonblien 3TaXHOCTY
VCTPOMCTBO 30HHOMO BogocHabkeHna o0a3aTenbHO BO BCeX CiyvasX, B T.u.

1 npu ycraHoske KPA.
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B 34aHUSIX C OQHO30HHLIMM CXEMaMK BOAOCHaOXKeHust, npyu Hanwdmu
B HMX BHYTPEHHEro npoOTUBOMNOXAPHOIO BOAOMNPOBOAA, PeKOMEHAyeTcs
3aKONbLIOBKA XO3SUCTBEHHbLIX U NPOTUBONOXKAPHLIX CTOSIKOB 10 BepThkanu C
NPOKITAAKOW KOMNbLYIOLINX NEpeMbIueK B NOMELIEHNY TENNOro Yepgaxa

B 3aaHuaX C [ABYX30HHbIMU CXeMamMu XO3FMCTBEHHOMO
pogocHabxeHus LenecoobpasHo UCNONb3oBaTh NPOTUBONOXKAPHBLIE CTOSIKK
ANs NPOMNycka TPaH3UTHLIX XO3AUCTBEHHO - NMUTbEBbLIX PacXoAoB BOAb
BTOPOW 30Hb! { CxeMbl C BepXHe# pa3soakoH). [1poTHBONOXAPHbLIE CTOAKU B
3TOM CIiydae npeaycMaTpuBaloTCs B OfHY 30HY, a Npu NpeBbllUEHMN
HOPMAaTUBHOIO faBnedus (Oonee 90 M.BOA.CT.) NPOTUBONOXAPHLIR
BOLONPOBOA TaKKe AOIMKEH BBIONHATLCA [ABYX30HHbIM. OpHO30HHbLIE
CXeMbl ropsiyero BOAOCHADXeHUs B 3A3HUSIX NMOBLILIEHHOW ITAKHOCTH
Gonee 12-14 3ar. uenecooOpas3HO BLINONHATL C NOAAIOWUM [MaBHbLIM
CTOAIKOM {CXema C BepXHelk passoaKon).

MNpumeHenne  no3TaxHOro  (NOKBApTUPHOIrO)  perynvpoBaHus
paBneHus1 BOAbt B XWilbiX aoMax € OTMETKOM nona uyepgaka +55,0m
(~ 173T1.) paer 3HaunTensHo Sonbluni 3deKkr, Yem YCTPpOUCTBO 30HHOTO
BOAOCHAOXEeHUA, T.K. He3apuCumoO OT BbLICOTHOIO  PacnofioXeHus
caHuTapHo-TexHuueckux npubopos Ha 1-oMm unn 16-om ataxax KPPl
ycraHasnueaeT nocne ceds npakTudecku paBHbie AaBreHus B npegenax
8+12 M.BOA CT., a nNpu 30HAPOBaHUU cucTtem 8+40 M BOJ.CT.

Mpu ycraHoske KP[] ynyJyiiaeTcs notokopacnpeaeneHue no staxam,
yMeHbLIZeTCA BEPOATHOCTL COOEeB B Nnojave BOAL! Ha BepxHWe 3Taxu B
Yackl MaKCUManbHOro Bogopasbopa.

YcraHOBKa COBpeMeHHOW Bopnocbeperaiouien  CaHWTapHO-
TEeXHUUECKOU apMaTYphbl.

BaxHyio pOne B yCTpaHeHun NPUUMH  HepauuoHanbHOMo
pacxoAoBaHus BOAbI MMEET NPUMEHeHne coBpeMeHHON BoaopastopHOR U
HaNONHUTENbHOM apMartypbl, pedoTBpaljaiolie yredkh BOAbI U
yMEeHbLUaIOLeN pacxoabl BOALI B NMPOLEecte NoNb30BaHuA.

OAna yCraHosku B XMUIbIX IOM3X U BCTROSHHO- NMPUCTPOSHHDBIX B HUX
NnomeLeHusX oOLEeCTBEHHOMO HA3HaYeH1A PEKOMEHAYIOTCA K NPUMEHEHUIO
cMecuTenu (oDuMe ANs BaHHbl ¥ YMbiBanbHUKE), ABYXPYKOATOUHbIE
HAaCTeHHble C JAYylIeBOW CeTkoM Ha TWOKOM wnadHre, a Ang  MO#AK-
LUeHTparnbHble, Bbinyckaembie M® "Apma” no TY 4951-028-0398978-96.
Cmecutenu obecneunsaior sopochHepexeHue 3a CYeT YCTAHOBKM
ANACTUYHBIX PEryrsaTopoB pacxofia BOAbI M OTCYTCTBME yTEueK 33 CHeT
MPpMMEHEeHUR BeHTUNbHbLIX rONOBOK C KepaMuyeCkumy Lwanbamn.

Ana CMbiBHBIX Kepamuueckux 6aukoB ¢ TpybkoW nepenusa
PEKOMEHAYETCS NMPUMEHATb. KnanaH HanonHWTeNbHbIK C KepaMU4ecKuMm
sanopHbiM yanom KH -37 A.00.000; knanan cnyckdok AC-37.00.000.
NarotoButenu: TOO "Monumep” r. [ienosck, MockoBckon obnactn, n ap.

poaocBeperaiotylo apmarypy.
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Opraiu3aumna yuyera pacxonoB BOAb!.
B cooTBeTCTBUU C BEWCTBYIOLLMMK HOPMAaTUBHLIMKM AOKYMEHTaMy

CYETUMKYW BOAbLI CheAyeT ycraHasnupars Ha BBoAax TpyOONpoOBOROB
XOJIOAHOTO ¥ FOpAYEro BOAOCHaOXKEHUS B KaXKAOE 34aHne W COOPYXeHUe, B
KKAYIO KBapTUpy XWUAbIX 34aHUA KU HA OoTBEeTBneHuax TpyDOnNpoBOAOB K
BCTPOEHHbIM  WNY  NDUCTPOSHHLIM  NOMEilieHuAM  ODLLEeCTBEHHOro
HasHaveHuA.

[lpr  NpoeKTUpoBaHMM BOAOMEPHLIX Y3NOB  PEKOMEHAYeTC s
WCIONBb3OBATE  CRefyioume  Mmartepuans,  paspaCotaunnie  OAO
"MOCnpOoeKT .

- DPYKOBOACTBO MO BbLIOOPY, pacuety U pasMelleHno CepuiHo
M3roTaBNMBaeMbiX CHETYUKOB pacxoia BOAbI;

- ansO0M BOJOMEDHbBIX Y3J10B CO cHeTumkamu 15+40MM;

- aneboM BOLOMEPHbIX Y3NOB CO cueTumkamu 50+150 mm.

Bce YykasanHbie Bbilue Mmarepuansl  CornacoBaHHbl €AY
"MocBogonpoBos' .

i%



FipunoxeHua
MNpunoxexue 1.

MpuMepb! pauMOHaNbLHLIX MPOEKTHLIX pPetieHMit, obecneynBaloLnX
3HeprocOepexeHmne.

MNpumep 1. Marasunbt: OO0 "Cexap" - "TlipoaoBORBCTBEHHBLIK" W
TOO "Bepa" - "TkaHn" - BCTPOEHHO-NPUCTPOEHHBIE K O-TU 3ITOKHOMY
XUNOMY AoMY N0 3eneHOAONLCKOM Y. 3aHuMvaemMan nnowags 164 u 174
KB.M. COOTBETCTBEHHO.

[NepecMOTpeHbl paHee pas3paboTaHHBIE NPOEKTHbIe pelseHus,
CBfi3aHHbIE C NosBNeHuem marasuHa "Cekap”, KoTopbsie npeaycmarpuBany
pasmeLlleHne Ha BCeK NoLWaan TONbKo MarasuHa "TkaHu".

B pesynbtate paspabotku ¥ peanusaumm B HAType HOBbIX
NPOEKTHLIX pelueHnr C yueToM TpeboBaHMMii No 3HeprocoHepexeHuo Ans
060nX MarasnHoB:

- CoKpatlieHa NOBePXHOCTb OCTEKNEeHUa A0 ONMTUMasbHbLIX NPEAENOB,
yTo obecneunno CHWXEHWe TenonoTepb U KONUYecTsa
UHPOUITBETPALIMOKHOTO BO3AYXa,

- UCKTIIOMEHA MEXaHMYECKast NPUTOYHASN BEHTUNALMUS, UTO AJ1A TaKuX
NOMELLeHN AOMYCTUMO AEUCTBYIOLLIMMY HOPMATUBHLIMY [LOKYMEHTAMU,

- 3aMeHeHbl TpajuLUWOHHbIe BO3AYLWHO-TENNOBbIE 3aBeCbl C
BOASHBIM TeMNNoHOCUTENEeM, Ha 3aBEeCbi C 3NEeKTPONnoAOrpeBOM BO3AyXa,
NO3BONSIOWME UX TNepuoauyeckoe BKIIOYEHWE npu  HeobXoAMMOCTH
LONOSNHUTENBHOro 000rpesa noMeLeHnH;

- COKPalUeHO KONMuuyeCTBO OTonUTEenbHbIX npMbOpoB CUCTEMbI
BOASAHOIO OTONSEHKS.

B urore BbiNONHeHHbIX paboT TennoBbie Harpysku Ha OTONSEeHue
NOMeLLeHniA CHUSUIUCh npumepHo Ha 30%, BeHTUMALMONHAs TennoBas
HArpyaka wckKnoueHa nofiHOCTLIO, JNeKTPWMeCKast Harpyska Tawkke
YMEHblMNace B CBSISM C 32aMEHOM MEXaHWYECKOW BEHTUNALUK
€CTECTBEeHHbLIM NPUTOKOM U OTMEHON TPaAULIMORHOK BO3AYLLHO - TENNOBOW
3aBECHI.

Kpome 3TOro, COKpaTwiiCA pacxof XONOAHOW W ropsdyeir BOAbI B
CBA3M C VyMeHbleHuem konuuecTsa paboTawowlero nepcoHana w
yMEHbLLEHWUs! KONMYECTBa cCaHUTapHbiX npubopos.

Mpumep 2. KbO B MNevatHukax. B OTAensHO crosleM OaR03TAKHOM
3aaHuN  pachnofioXeHbt MacrepckuMe no peMoHTy o0yBu M DPEMOHTY
XONOAUITHHUKOB.

OGcrieatBanne nokasaio, uTO NPUTOWHbIE CHCTEeMbl BEHTWALIVA,
paHee  3anpPOeKTPOBaHHbLIE AN1I9  MACTepCkuX, npakTuuecku  He
UCNONbL3YIOTCA M3-3a2 M3MEeHeHust ycnosBuid paboTel B macrepckux. Tak B
MaCcTepCcKou Nno peMoHTY o0yBi OAHOBPEMeHHO paboTaloT 1-2 paboumx U 1
npyeMiUMLa; a B MacTepcKkok no PEMOHTY XONoauIibHUKOB- He bonee  3-X
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yenosex. [IpOu3BOACTEBEHHBIE NPOLECCH! HEe CBA3AHbI C BoifefleHuem
BpDEAHOCTeN ¥ Tenna.

flpy 3TOM Ha OfHOro paboTaloWEro B MACTEpCKMX NPUXOANTCS
o0beM nomeuieHunin Oonee 40 xyb.M. B cootBeTCcTBUM C TpeloBaHMAMM
CHwil 2.04.05- 91* BeHTUNAUMA NOMELUEHUWA B TaKUX YCNOBUSIX MOXET
OCYWECTBNATLCA C MNOMOLLIC E©CTECTBEHHOIO MPOBETPUBAHMA Yepes
OTKPbLIBAOWMECA ppamyry 1 DOPTOUKM.

B pesynbTate OTKasa OT TPUHYAUTENLHOW  BEHTWUNSALMK
OTONMUTENbHAA Harpy3ka HeMHOro YyBEenuuusBaeTcst (JONONHUTENbHbIA
oGorpes npu HEOOXOAMMOCTU MOXKET OCYLIECTBMNATECHE C NOMOLWbGIO
SNEKTPAMECKNX OTOMMTENbHLIX NPpubOPOB), HO TENnoBas 1 3neKTpudeckan
Harpy3ska Ha BeHTUIALIAIO UCKITIONaETCH NONHOCTDIO.

[ipumep 3. AnTexa C npuroToBneHWeM nekapcrs 8 MenseakoBso -
BCTPOEHHO-NPUCTPOEHHAA K 12~ TU ITKHOMY XUNOMY SOMY.

[inowapb Toproscro 3ana 150 ks.m. BbINONHEHHLIM pPaHee MPOeKTOM
npeaycMaTpmMBaniCb MeXaHudeckas NPUTOYHaR CUCTema BEHTUNAUMK w
BO3AYLUHO-TENNOBAsT 3aBeca BXOAa C Kanopugepamu, UCNoNbIYIoWNMHU
ropavdyio 8OAY.

CornacHo AeACTBYIOLMX HODM KU NOCoOust MO NPOeKTUPOBaHWIO
VUDEXAEHUNA 3APABOOXPEHEHUS!, K KOTOPbIM Taloke OTHOCSITCS arTexkd, B
pRAe nOMeWeHWW anTeku paHee 3arnpoeKTUPOBAHHaA MEXaHvuyecKkas
BEHTUNALMA He TpedyeTcs.

C yueTom TpeboBaHUK No 3HeprocOepeKeHnio NPoeKTHbLIe peLieHns
no BeHTUNauuKM Oblnu NEPecMOTPEeHbl, M NPUTOMHAR MEeXaHWYeCKan
BeHTUNALMA Obifla OCTaBneHa TOMLKO ANG MOMEWeHMA nPUroToBneHns
fiexapcreeHHbiX PopM, acenTudecKknx.

BMecTo npeAycMOTpPEHHOW paHee - TPaAWMUMOHHOW BO3AYLLIHO-
TENNOBOW 3aBeChl PEKOMEHAOBaHa ANS AONONHUTENBHOrO NEpuoguYecKoro
oforpesa NoOMeweHUA TOProBOTO 3ania anTeku 3aBeca C INeKTPUYECKUM
NOAOIrPEBOM NPUTOMHOrO BO3AYXA.

B pesynstare TenoBaA | Harpyska CuCreM  BeHTANALMW
yMeHbLUUNach, npumepHo Ha 40%.

Coxpatunach Tawke JreKTpuyecKas Harpyska 3a CUeT CHUXEHUA
ofbemMa MexXaHrnuecKoro NPpuToKa.

Npumep 4. TOO "YTpo" no KpacHozapCKow ynuue.

TOO "YTpo" pacnonaraetca B 4Yactv OTAENbHO CTofALero
OQHO3TEKHOTO 34aninsi C NOABANOM W MO NEPBOHAMATBHOMY NPOEKTY
COCTOANO #43 Kacdbe ¢ ToproBbiM 3anoMm Ha 100 nocagouHbix mecr w
marasuda "KynuHapus”

na ofCnyXmBaHma 3TWX nOMeWieHw#d  fipegycMaTpueanichb
CaMOCTOSITelbHbIE NPUTOYHbBIE MeXaHWYeCcKue BeHTUNALMOHHbIE CUCTEMDI:

- AN 3ana Kade, ropsaYEro Lexa u MoKy,
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- ANA Uexa BbINeYKU ¥ TOprosoro 3ana MaraswHa "KynuHapus”,

Y sxopa 8 TOO "YTp0" npeaycmaTpusanach yCTaHOBKA BO3[YLUHO-
TENNOBOY 3aBeChl.

BrnocnefcTsMn M3MEHUIUCH YCNOBUSE MCTIONB3OBaHUSt NOMEWeHWA,
npuHagnexaumx TOO "YTpo", B pesynbrare kOTOpbLIX OCTANUCL MaraswH
"KyruHapusa” ¥ LUeX BoilIeYKu.

C ydeTOM 3TUX #3MeHeHMd, a Takke TpeboBanun no
aHeprocOepexenuio paHee pas3paboTaHHble NPOEKTHbIe pelueHns Obuiu
nepecMoTpeHbl.

HoBbie npoeKTHbie  pelleHns YUATHIBAMYM ~ USMEHEeHHOe
TEXHONOTHYECKOe 3ajaHue, CBA3aHHOE C OCHAalleHWeM Uexa Bbineukn
coBpeMeHHbiM 0D0OPYAOBaHUEM, 8 TalKe MOSBUBLIMECA KO BPEMEHM WX
pa3paboTin HeBbie TpedDoBaHWst HOPMATUBHBIX JOKYMEHTOB.

B utore ans ofcnyxupaHus nomeiteHnn TOO "YTpo" ocranach
O4Ha MEXaHUJYeCcKan NPUTOYHaR YCTaHOBKA C YMEHbLLUEeHHOW NPUMEPHO Ha
20% npoussoaAKTENbHOCTBID, a BO3AYWHO-TENNoBasi 3aBeca ¢ BOAAHLIMM
xanopugepamm 3aMeHeHa TeNNOBEHTUNATOPaMM  NMepuoguueckoro
aencreus. CymmapHas Tensnosas Harpyska BeHTUNAUMOHHbIX cuctem TOO
"YTpo" yMeHbluKnack fMovTH B 4 pasa.

CyleCTBEHHO CHM3MNECh 3JNeKTpuuyecKas Harpyska, CBsidaHHast C
yMEHbLISHUeM MOLIHOCTU JMeKTPONPUBOAOB BEHTUALIMOHHBIX YCTAHOBOK.
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[punoxexune 2.

lMpumMepbl, NOKa3biBawIMe BNUSAHNE PACcNONOXEHUN BbITAXHbIX
BEHTUNALMOHHBIX YCTAHOBOK HA 00 beMbl MHDUNLTPALIMOHHOTO
BO3/yXa # pacxona renna Ha ero nogorpes.

( pacuetsl npoBoagnnucb N0 CHull 2.04.05-91*. npunoxerue 10 #
py 2-X COMHOM OCTEKNIeHUM).

1 Tipu yCTaHOBKE BbiTXHbLIX BESHTUNATOPOB Ha TEeXHUYECKOM

yepake Hag Xinou YacTbio.
1.1. XOpoweBckur TexHO-Toproseit LeHTp "Opbura- Cepsuc”,

NOMELLEHNS KOTOPOro ABNANTCA BCTPOSHHLIMU B 16 TW 3TaXHOE XWUNoe
3faHue.

Toprosbi 3an 1-ro ataxa no NPoAaKEe NPOMbILLNEHHBIX TOBAPOB.

Pacxos, Tenna Ha HarpeB WHMOUNLTPYIOLErocs BO3fyxa uJepes
BATPUHHOE OCTEeKNeHune U BXOAHLIe ABeput cocrtasun 2620 Br/dac, npu
TennonoTepsx Yepes Hux 2860 BY/ yac, 1.e. Y2% 0T Hux.

1.2. Marasud OO0 "Cekap", npuCTPOEHHBIK K 9-T 3ITAXKHOMY
XUNOMY AOMY, B KOTOPOM YMEHbLUEHa, NPOTUB NepsoHaYanbHOro NpoeKTa,
nrowafb OCTEK/IeHUs), KU Aaxe npy 3TOM pacxoa Tenna Ha Harpes
MHOUNBTPYIOLWEerocs Yepes3 okHa ¥ aBepu BO3gyxa cocrasun 6510 BT/uac
npn TennonoTepax uepe3 oxHa wn asepu 10470 BTMAcC, T.e. 62% ot
TENNONOTEPD.

2. [pn ycraHoBKe OOODYAOBAHUR - KPbILLHOIC BEHTWINTOpa Ha

KPOBJIE NDUCTPOEHHOIO NOMELLEHUS.
[TpopgosonbCTBeHHbIA Marasmd OO0 "OroHex” no yn. bepsapuHa,

NPUCTPOEHHBIN K 17-TU STaXHOMY XWIOMY A0MY. BbiTsSKKa M3 TOpProBoro
3ar1a OCYLLECTBIMSIETCS KDbilHbIM BEHTUNATOPOM. Pacxoj Tenna Ha Harpes
(He3HaYUTENnbHOIO B JaHHOM Chiydae) MWHPUIbTPyKoLerocs u4epes
HENNOTHOCTY OKOH WM ABepen BO3ayxa coctasun 670 sr/uac npu obumx
TENNONOTEPSX Yepes OKHa u asepu 2640 sr/uac, T.€. 25% OT HUX.

A3 cpaBHeHUs NpuMepos Mo nn. 1 ¥ 2 HaCTOAWEre NPUNOXEeHUs
CneayeT, UToO NpeMMyLlecTBEHHbIM BapUaHTOM pachoNioOXeHUst BbiTFIKHbIX

BEHTUNATOPOB, ODCNYXWBaOWMX BCTPOSHHO-NPUCTPOSHHBIE MOMEeLEeHUS
ABNSETCH DelieHne no KX YCTaHOBKE HENOCPEACTBEHHO Ha NOKPhLITAW

NPUCTPOUKHA.
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Hayuno-Texnutieckoe K3faHue

PEKOMEHIALTMH

10 POCKTHPOBAHUIO FHEPrOIKOHOMHMHBIX
TEXHHYECKHX PelleHMH cucteM
OTOILICHHA, BERTHISIUMH
H BOLOCHA0XKEHMA BCTPOCHHO~TIPHCTPOEHHLIX
B XKHABIC 33HHN NIOMelesri o0mecTBeHHoro
HRIHAYCHHA

Oreercraennas 3a Boinyck JIA bbrxosa

YnpasiieHue 3K0H0MEILCKHX
MCCACAOBARAN, AHDOPMATAIRIENR
# KOOPAKHANHH NPOCKTHLIX pabor

I'Y1l “HHALY”

125047, Mocxea, Tpuympansnas na. 0.1

Hoamucauno x neyaru 08.06 98 bymara mucyas. Mopmar 60x84 1/16

Hpaso pacnpocrpavennn ykasanaore cfopunxa npuuagiaesar 'Yl «<HHAI.
Jrwobble fpyrue Opravu3anin, pacnpocTpausvmne C0OpHEK RENEranbHO, TEM
CaMLIM HAPYINAIOT 2BTOPCKHE IPABA pa3paborankos,

Marepaajnl B31anHR HE MOrYT OLITh DepeBeAeRRl WK H3gankl B 21060H dopme
(Mempolman HWJIK MEXaRHYeCK0H, BI0YAR POTOKONNIO, PDENPUHTHOE
BOCTIPOHIBEACHNE, 3AaNNCH WIH RCHOJALI0OBAHUE B moboli madopmannounoil cucreme)
0e3 noryeHHS pa3pemcHus OT HIRATE/I,

'Y «<HUAILL» oxa3biBaeT KOBCYJILTAIHE NO NPAMEHEHHIO
cOOpHHKA TOJILKOG CBOHM KJIHEHTAM.

HAns unchopmayuu o npuobpemenuu u3GaHust ob6pawambCs:
2. Mockea, Tpuymghansras nn., 0. 1
(m.Masixoecxan, I nasHbitl exo00 6°33anue Hanpomue meampa Camupsbl.
fIpoxod: nanpaeo, eHu3 no necmuuye, HaNP8aeo Jvepes pazdoaany,
0o authbma, § sthax, xom. 517 6).

Yacws pabomei: ¢ 10 80 17, nepepnie ¢ 13-00 do 13-45.
men.(095) 251-99-58, 251-89-66

Paxc: 251-31-60



NEPEYEHbL

HOPMAaTUBHO-METOANYECKON NUTEpaTypbl, pacnpocTpaHsemon MY «HUAL»

o
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21

26

33

36
37

10.

11.
12.

14.
18.
16.
17.

18.
19.

20.

22.
23
24,
25.

27.
28,
29.
30.
31.
32.

35.

38,

Non. Ne1 k M CH 4.06-96
Non Ne2 k MT'CH 4.08-96

[on. k pasaeny 12 nocobus

Kk MICH 4.06-96
Jon. x MPP-3.1.10-97

A3m. No1 K MTCH 4,04-84
Aam. Net k MTCH 4.12-97
Nam. Ne1 k MITCH 4.13-97
Nam Ne1 k MITCH 4.14-98

MIFCH 1.01-98

MIFCH 2.01-89

"CH 2 04-G7
"CH 2.05-99
"CH 2.06-99
"CH 3 01-01
'CH 4.01-84
"CH 4.02-94
CH 4.03-94
"CH 4.04-94
"CH 4 05-85
"CH 4.06-96
"CH 4.07-96
FCH 4,08-97
FCH 4.09-97
"CH 4.10-97
"CH 4.11-97
"CH 4.12-97
"CH 4.13-97
'CH 4.14-98
"CH 4.15-98

S 2 £ g 552 =2

MI'CH 4.16-98
MI'CH 4.17-98
MICH 4.18-99
MI'CH 5.04-01
MIrCH 5 02-99
MI'CH 8.01-00

MI'CH 301-01-96

BpeMeHHbie MeTogryeckue pekoMmesgauumn no ouexke Ha cragmn TAO BO3AeNCTBUA Ha
OKpYXXaloulyto cpeay NoA3EMHbIX COOPYXEeHMA Ana cTpouTenscrea (1995r.)

BpemeHHbie MEeTOQUUECKME PEKOMEHAALIMM NO PacueTy AONOMHUTENbHLIX 3aTpaT WHBECTOPOS,
BO3HUKAIOWMX NPU peanu3aun NHBECTULIMOHHBIX Npoektos (2000 r.)

BpemenHoe nonoxeHne 0 eAHOM MOPSAKE NPeanpOeKTHOW M NPOEKTHOW NOATCTOBKY
CTPOUTENLCTBA MHXEHEPHBIX KOMMYHUKALMA, COOPYXEHUN N 0O BEKTOB ROPOXKHO-TPAHCNOPTHOTO
obecneuenus & r. Mockse (2001 r.)

BpeMeHHOE nonoXeHue 0 COCTaBe MEPONPUATUM NO NPesynpexieHUIo Ype3BbiHaiHbIX
CUTYyaumum B cneymansbHoM paspene «UHxeHepHo-TeXHUMECKe MEPONPUATUS MPaKiaHCKON
0bopoHbl MeponpuaTis No NpeaynpexXaeHuIo YpeaBbivaiHbIX CUTYaUUAY FpaaocTpOUTEbHOM!
AoxymeHTauwuv r.Mockesl (2000 r.)

BpemenHoe nonoxeHye 0 coctase, Nopaake paspaboTku, COrnacoBaHuA U yTBepXIeHWS
FpafocTponuTensHOro 000CHOBAHNUA PaR3MELUEHWUS, PEKOHCTDYKLIMK OTREMNbHbIX
rpafocTponTenbHbix 0ObekTor (2001 r.)

BpemeHHbie akonoruveckne TpeboBaHna nNpu NPOEKTUPOBaHAY, CTROUTENLCTBE U 3KCNyaTa-

L aBTO3aNpaBO4HbLIX CTAHUUKW Ha Tep. r.Mockebl (1999r )

ObuweobpasoBaTenbHbie YYpexKIeHUA

OBLLe0bpaszosaTenbHbIC YYPEKIAEHWA

PekoMeHgauun no NPoekTUPOBaHKUIO INeKTPOooBopyAoBaHNS KOMABIOTEPHLIX kKnaccos (2000 r.)

BpemeHHbIe HOPpMbI POAOIIKNTENBHOCTW NpoekTUpoeanus ACYL, NACYD, CKTB (KCKMT) &
Mockee
3aKOH 06 asTopCKoM MNpPaBe U CMEeXHbiX npasax

MrorohyHkuMOHaNbHLIE 343HUSA 1 KOMNEKCh!
NeuebHO-NpodrNakTUHeCKUe YUpexieHns

[peanpusT] pO3HUWIHOV TOPTOBNA

MpegnpuaTtins obuleCTBERHOrO NUTAHUR

HopMb! U NpasunNa NPOEKTUPOBARUS, ITBHUDOBKU N 38CTPOMKK

MHCTPYKUUA 1O NPOEKTUPOBAHWIO Y YCTPOWCTBY CBaMHbLIX (hyHAAMEHTOR 3AaHUA U COOPYNKEHMNA B
r.Mockae (2001 r.}
Cxema mopdorunos k MICH 1.01-89

JHeprocHepexenus B 34aHUAX (HOpMaTUBLL NO Tennosawure ...)
HbIX 3a0aHWNA Ha cenuTebHbIX TePPUTOPNSTX

Aonyctumbie yposHu wyma, Budpauun v TpeboBarust K 3BYKOMIOIRLUN
Muconauma v conHuesawuTa

EcTecTBeHHOE, UCKYCCTBEHHOE 1 COBMECTHOE OCBetieHne
HKunble 34aH4A

XoCnneh!

[loMa MHTEepHaTLI ANa AeTen-vHBanuaos

Jloma-uHTEepHaTLI ANa MHBANNZOE U NpecTaperibix
MHOrO@YHKUMOHAaNbHBLIE 34aHNA U KOMNTNEKChb!
[Ukonbl-nHTEPHATL! AS1M OeTeA-UHBANNA08
ObweocbpazoBaTesnibHble ydpexaeHus

JOWKONEHBIE yUpexXaeHUua

Maccosbie TNkl hU3KyNbTYPHO-0380P0OBUATENBbHLIX YYPEXOeHU
30aHKA OPraHoB CoLMAanbHON 3alUnThbl Hacenexus

3narnA BaHKOBCKUX yupeXAeHUA

34aHVSA, COOPYXEHUA U KOMMNEKCh! MOXOPOHHOFO HAa3HaYeHUs
NeyebHo-npodunakTUIeckne yuypexneHus

FlpeanpusTus pO3HUHHON TOPTOBRN

NpeanpUATUR DBLWECTBEHHOID NUTAHNA

Q6ueobpaszoaTentHbie yUpeXaeHUs AnA AeTen-CUPOT K geTen, ocrasiluxca Hes
noneueHnst poauTenen

“OCTUHMLbI

KyNbTYPHO-3PENULLIHBIE YHPEXACHUS

TpeaAnprATHA BbiTOBOrC COCNYRUBAHUS HaCeNeHUS

CTOAHKY NErkosbiX agTomMobuneu
[poeKTUPOBaHNE TOPOACKUX MOCTOBBLIX COOPYXEHUN

[premMka v BBOA B 3KCMIYaTaLMIo 3aKOHYEHHbIX CTPOUTENLCTBOM 00beKToB. OcHOBHbIE

NoNoXeHus
MonoXeHWe NO OpraHn3aunit KanuTanbHOro PEeMOHTa XUMbiX 3garuii B r.Mockse
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52

26

62

63

71
72

46.

47 .

48.
49,

80.

33.

55.

57.
58.

59.

60.

61,

65.

67.

68.
69.

70.

73.

74,
75.

76.
77.

MPP-2.2.04.02-01

MPP-2.2.07-98

MPP-2.2 08-38
MPP-2.2 16-00

MPP-3.1.03-93
MPP-3 1 06-97

MPP-3.1.10-97
MPP-3.1.12-96

1

MPP-3.1.13-96

MPP-3.2.03-96(xoppexTup.)

MPP-3 2 03.1-2000
MPP-3 2 04-98

MPP-3.2 05 02-00

IMPP-3.2.06.04-00
MPP-3 2.07-98(koppeKkTnp.)

MP#-3.2 08.02-00

MPP-3.2.12 02-00

MPP-3.2.13.02-00
MPP-3.2 13.1.02-00

MPP-3.2.16-96(xoppekTmp.)
MPP-3 2 1R-97

MPP-3 2.22.02-00

MPP-3.2.26-99

MPP-3.2.27-00
MPP-3 2 30-99

MPP-3.2.32-99
MPP-3.2.33-01

Metoguueckoe nocobue no npuMerenno M CH 1.G1-99 npu npoekTtposaHum Ha TeppuTopun
MOPOTUNOB NCTOopKYeckon 3acTponku (2002 r)

MeToanveckne pexomMeHaaln No cocTaBy W yHeTy 3aTpaT, BKNYaeMbix B cebecTouMdcTb
NPOEKTHOK M U3bICKATENBCKOW NPOAYKLUKW ANA CTpouTeNbLCTRA (1994r )

MeToanka HasHaqerns 00beEMa UHKEHEPHO-TEONOTAMECKUX U3LICKAHWIA B UEHTPE U CepeaiHHON
yacTtu r MockBbi

MeToauka 1 HOPMaTUBLI ANA ONpeaeneryn 3aTpar Ha tposeaeHe TOPTOB ! KOHKYPCOB Npu

peanu3atiun MOCKOBCKOW rOPOACKON MPOrpaMMbl K3NUTanNnsHOro crpoutenscTaa (2000r )

4.4) Ha ocHose cTanaaptos NCO-9000 (2002 r.)

PekomeHgaLumu NO 3aKN0HEHMIO 4OTOBOPOS Ha BbINICITHEHNE NPOEKTHBLIX Y U3LICKATENLCKUX
paboT B cTponTenscTae B r-Mockee

MeToamka npopeaexus 00CNesOBaHUI 3LaHUK Y COOPYXEHMNA NTPU UX PEKOHCTPYKLIMY 1

nepennaKuposke
[lonoXerne 0 TeXHMYECKOM Haa3ope 3aKa3ynKa 3a CTPOUMTENLCTBOM

PexomeHaauu RO Opralu3aunm n nposeleHnio MapKkeTUHrOBbIX NCCeneascsaHni 4o paspaboTku
NPeanNpoeKTHON ¥ NPOEKTHOW SOKYMEHTALUK C LENbIO ONpefeieHnst KOMMEpPUYECKON

3 PeKTUBHOCTN TEPPUTOPUN

PexomeHaauun Nc oNpeasnernio yKpynHeHHbLIX NokasaTene CToOMMOCT CTponTEeNsCTBA,

H3LICKATENBCKUX W NPOEKTHLIX PE6QT ANA COCTABNEHUS TUTYNBHbIX cnuckos No obbekTam
Coopruk BYlc, npegHa3sHaueHHbiX 4MNA onpeienieHnA CTOUMOCTY CTPOMTENLCTBA 0D BLEKTOB,
BO3BOAMMBIX Ha CAS0BOAYECKAX YyHaCTKaX, KOTTEeKK

HopMb!l NPOAOIKUTENBHOCTH NPOEKTUPOBaHUA OBBeKTOR CTPOMTENLCTBA

HopMb! NPOROINKUTENBHOCTY PA3paboTku NPeANPOEKTRON it HCXOQRO-Pa3PeLNTeNIbHON
OOKYMEHTaLnu

CBHopHuk Ba3osbix LeH (npenckypanTon) Ha paspaboTky MCXOAHO-Pas3peInTeENbHON
AOKYMEHTaL K

[lopsaok onpeaenenus CToOMMOCTY paspadboTin NPeanpoeKTHOR rPaAOCTPONTENBHON

AOKYMEH TaLw

i -

BpemMeHrHsIi NoPRJ0K onpeseneHun CTouMocTit pas3paboTiy rMpoeKToB fINaHNpOBKU TEPPUTODPKA

Hopme! NPOASIHKNTENBHOCTHA BBINONHEHWS U3bICKaTENbCKUX paboT

KOHCTPYKUMIA 343HUA N COOPYKEHWI

Nopsagox onpefenesns CTOUMMOCTH paboT A0 TEXHUIECKOMY 0DOCNeA0BaHUI0 CTRPONTENBHbIX
KOHCTDYKUMA 308HUA 1 COOPYXEHUH (2-8 penakums)

Noproox cnpefeNeHnR CTOMMOCTY NPOeKTHLIX PA0OT Ans CTpOUTENLCTBRAE {4-7 PEAAKLUWMA)
[Topsgok onpejenesua CTOMMOCTY aBTOPCKOro Haf3opa 3a CTpovTeNsCTBOM 30aHUN,
COOPYXEHUIA ¥ NPEanpUITN

Pekomeraaumny No anpeaeneHnio CTOMMOCT DaboT, CBS3aHNEIX C COrnacoBaHvem
MpeanpoeKTHOR ¥ NDOEKTHON AOKyMeHTailMy Ang cTpontenscrea B r Mockee
[Topaaok onpeAsneHna CTOMMOCTI CKa3daHns! MapPKeTUHIOBBIX, KOHCANTUHIOBLIX YCIYT,

MEHEDKMEHTa W APYTUX YCIYT (2-1 peaakuvs)

MNopsaock onpeaeneHus CTOUMOCTY NpoekTHLIX paboT no pecraspayn N PEKOHCTPYKLIMK 34aHni
M COOpYyXeHun (2-9 penakuus)

MNopagok onpefenexus CTouMoCTy paspaboTkn ucxoaHo-padpewmnTenbHOn JOKYMEHTaLMMN MO
pecTaBpaLin ¥ PEKOHCTRYKLNN 343HAUA Y COOPYXEHUN

"lopsAnoK onpegenednst cToumocTti P

abaaoK onpefgReHus CTOMMOCTU aDXUTEKTYDHOK KONopueTruku dacanon

lOpSACK onpeaenernunsi CTOMMOCTY «NPUBA3KWY: TUNOBLIX NPOESKTOR XWbIX AOMOB B
33aBMCUMOCTH OT CTOMMOCTU CTpouTenscrea 1 k.M. obwiei nnowaau (2-5 peaakuma)
NopAAOcK ONpeseneHus CTOUMOCTY paapaboTkn TexHUYECKoN 4OKYMEeHTaiun Ha aBTOMaTU3npo-

BaHHbIE CUCTEMb! YIPaBneHns TexHonoryudeckumu npoueccamu (ACYTH) 4na 06bekToB

(opRack onpeaenesns CTOMMOCTY apXeoNorMiecknx NCCRea0BaHUU Npn NpoBEaeHUN
rpagocTpouTeNbHbiX PaboT B 30HaxX oxpaHbl r.MocKsb!

Nopsinok onpeaeneHra CTOMMOCTA NPOEKTa apXUTEKTYDHOIO OCBEUEHNWS ANA (POPMUPOBaHUSA
CBETOBOW cpeak! U CO3aaHus caeTosbix aHcambnen s r. Mockee

Flopaaock onpesenexus CToMMOoCT pa3paboTkK nacnopTos XuiibiX 4O0MOB

PexoMeHAaLnu e COCTABY NPOEKTHOR U CMETHOW A0KYMeHTaLun, Heobxoganumon ans
NPOBEAEHUS KOHKYPCOB (TEHAEPOR) NOAPSAA CTpouTenbHbiX paboT No ropoACKOMY 3aKasy 8
ofiecneveHmne nepexoaa Ha KOHTPaKTHYIO CUCTEMY B TBEP/blX AOFOBOPHBLIX LIEHAX

o

Uudopmanumna o npuobperennn: (095) 251-99-58, dhakc: 250-99-28
(m.Maskosckas, TpuymcpansHas nn., 4.1, MasHLif Bxog B 3aaHne MockaMapxuTeKkTyphbl,

anpaso no necTHule BH13, 40 nudcTa, 5 sTax, koM. 5176)

Macwk paBorel: ¢ 10 ao 17. MNsaTenua ¢ 10 go 16, O6eg ¢ 13 Ao 14.

b

MeToowka paspaboTki AOKYMEBHTALIMK CCTEMbI KAUECTBA NPOEKTHOR NPOAYKIMKN (anemenTo CK 1




