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lMpob6nemsbi u npednazaeMbie peweHus:

1. Mpobnema - O6pasoeaHue Hamedu U cocysiek Ha Kpblwax 30aHul.
CKaTHble KpOBIW.

MpuynHbIl - MeTannmMyecknin HaCTUN CKAaTHOWM KPOBMM MOCTOSAHHO NOAOrPEBAETCH OT OOMIBbHBIX
TennoBblAeNeHNn YepaayHblX NEPEKPbITUA U TPyHOONPOBOAOB, CBMCAOLLME KApHN3bl NOOrPEBAOTCA
3a cYeT BOCXOAALMX MOTOKOB OT TennoBblAeNneHn dacaia.

MorpaHn4HbIN Cnon cHera nogTanBaeT OT TEMMon KPOBMU, NIIC NogorpeBaeMon CHU3Y KapHUS -
BCe YCIoBWUA AN NOABNEHUS Haneam n Cocyrnex.

Owmwnbatotca Te, KTO cumTaeT BUHoBaTbIM conHue. 3umon 2010 r. B MNMeTepbypre cToanm Mopo3sbl,
06unbHbIE CHeronabl, CoNHUAa NpakTUYeCckn He Bblfo, HO COCYMbKN YCNeLHO pocnn?!

PeweHue - Gopombcss He06xX00UMO He ¢ cocyJibKaMu, a C MpU4YuUHaMu, UX 8bI3bi8aroujumMu.

YepaayHble nomMelleHns Heob6xoanmMo NpMBECTN B COOTBETCTBUE C COBPEMEHHBIMU TpeboBaHNsIMMU,
T.€. YepAak AoMmKeH ObiTb XONOAHbIM (BOCCTAHOBUTbL €CTECTBEHHYIO BEHTUIALNIO), TENNOBbIAENEHUS
YepaayHoro NepeKpbITUSA OOIMKHbI COOTBETCTBOBATL TpeboBaHmam CHul.

Heobxoanmo npoBepuTb COCTOSIHME YTENNSAOLWENO
! cnos yepaadYHoro NnepexkpbITUS 1 NPUBECTU ero K
: Hopmam CHwuI, nyTem AONONHUTENBHOMO YTENNEHNS.

a3paTop KOHbKOBOW 30HbI
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Bce 3T meponpusiTvs NO3BONSOT OCTaBUTL HACMUJ1 KPoesiu 8 "X0/1I00HOoU " 30He, HeT
nogorpesa - Hem ycsioeull 055 masiHusi cHeaa. CHer ¢ KpbllWw cOpacbiBanu Bo BCe BpeMeHa 1 B
Halle BpeMsi 3To Heob6xoaMMOo nepuoanyveckn genatb - anbTepHaTuBbI HET!.

PesynbTaTt - Pe3Koe CHUXXeHUe mersioebix nomepb 8 4epAayHOM rnpocmpaHcmee u
ecmecmeeHHass eeHmunayus. Hacmun Kpbiwu, KapHU3bl U 6000CMOKU U30JIUPOSaHbI
om Hapy»XHo20 e030yxa - NPUYUHbI

o6pasoeaHusi cocyrieK TuKeudupoeaHhbl.

MpumeyaHue - PaboTbl No HaHeceHU0 KopyHO - MansipHOro Tuna, He TPYAOEeMKU, 6oMnbLUNX
KanuTanbHbIX 3aTpaT He TpebytoT. MNMpon3BoanTENbHOCTL PaboT, NpU HaHeceHn NoKpbITUS KopyHa B
oauH cnoii (0,5 mm), 6e3Bo3ayLuHbIMK pacnbinutensamu - 100 m2/yac, HaHeceHne KUCTbo - 0,14ac/ M2,

Memod peanu3soeaH e 2011 200y Ha YepOake Kpbiwu Hay4yHol 6ubniuomeku
locydapcmeeHHO20 ApMumaixa, ¢ uesibro Jlukeudayuu KoHOeHcama u
obpasoeaHul Hanedell u 6ydem nNpuUMeHeH ew,e Ha NepeKkpbIMusix

Had mpems 3anamu 3pmumaka e 2013 200y.

CtoumocTtb maTepuana 452 p/n (1 cnon - 0,5 mm, xunakuin), pacxog - 0,8 n/cn. (362 p/cn.) PaboTbl
BbINOJSTHAOTCS C BbILEK, UM CUaMU MPOMbILUNEHHbLIX anbMMHUCTOB (KacaeTcs KapHU30B).
Mpon3soacTBO paboT - yTenneHne YepaakoB v TPyOONPOBOAOB - KPYrbIv rof, KapHU3bl U BOLOCTOKM
- B Tennoe Bpems roga. [onroBe4yHocTb NOKpbITUA - 15 1 6onee ner.

MaHcapaHble KpoBnu.

MpuyYnHbI - HeJoCTaTOYHOE YTEMNEHNE CO CTOPOHbI XKMUMOW 30HbI, NOBbILLIEHHbIE TENONOTEPU U
BOCXOAsILLME NOTOKM OT dpacaja Bbi3biBalOT NOAOrPEB HACTMMA KPOBIN.

PeweHue - 1. BapmaHT (cyLiecTsytowme 3naHms) - Ceepxy, N0 BCeW NroLlaan HacTumna KpoBsu,
HaHecTn KopyHOd, cnoem 1,0-1,2 mm. KapHuabl, cHu3y obpaboTtate KopyHdom, cnoem 1,0 mm, ao
nuueson NHUKN hacaga. BHyTpeHHWe NOBEPXHOCTM BOPOHOK BOAOCTOKOB M BOAOCTOUYHbIX TPYO
obpaboTaTb, cnoem 1,0 Mm Ha 1,0-1,5m.

2. BapuvaHT (cTposilumecs 3gaHns) - B uensax sawumsl om KkoHOeHcama, BHyTPEHHME
NMoBEpPXHOCTM KPOBENBLHOIO HacTuna obpaboTtaTtb NokpbiTem KopyHaA, croem
1,0 MMm. 1N yMEHbLUEHNS] KOHBEKTMBHbBIX MOTOKOB COKPaTUTh BO3OYLUHbIA MPOMEXYTOK Mexay
KpOBEeIlbHbIM HACTUITOM U BHYTPEHHE 06nunuoBKkon A0 MUHUMYMa (yeenu4vyeHue ob6bema
nomMeuwjeHull), Hapy>xHble MOBEPXHOCTU 06MLIOBKM (Mepe ycTaHOoBKOW) 06paboTaTb NOKPbITUEM
KopyHd cnoem 1,2 MM. Hapy>xHble NOBEPXHOCTM KPOBMW, BOAOCTOKM (AN 3aWmMTbl OT Haneaen,
COrHeYHom paguaumm, YO n wyma goxas) obpabortatsb nokpbitnem KopyHad, cnoem 0,8-1,0 mm (2
cnos), apyrme "mpaduyuoHHbie” ymennumenu HE HY)KHbI!

PesynbTaT - JononHumenbHoe ymenseHue KpoeJsiu 8 3uMHul rnepuod (85 % mennosozo
rnomoka ompakaemcsi obpamHo e nomeuwjeHue)- 35% CHuUXxeHue 3ampam Ha omornJsieHue.
Jlemowm -3awyuma Ha 100% om wiyma Qo051 u 2pada, cosIHeYHoU paduayuu u Y® nemom - e
nomeuw,eHuUsIX NpPoxJsiadHO, CHU)XXaromcsi 3ampamabl Ha KOHOUUUOHUpPOB8aHue).
[ononHuTenbHoe yTenneHne Kposnu nokpbitneM KopyHO, No3BonseT NMMKBMAMPOBATL NOAOrPEB
HacTuna- NPU4YnHbI 06pa3oBaHUA COCYNeK NIMKBUAUPOBAHbI.

lNMnockune KpoBnwu.

I'Ipo6neM O6p830BaHVIFI COCYyreK Ha NMIoCKMX KpbILlax, Kak npasuiio HeET, NOTOMY, 4TO OHN UMEKOT
orpa>i<,u,arou.|,vu7| napanetT h genarTcAa Hag TensibiMn YyepaakaMmm Ui TeXHU4eCKMMn aTakamu (KaK
npaBuno I'IpI/ICI'IOCO6J'IeHHbIMVI noan )KVIJ'Ibe) N OOJKHbl UMETb CEepbe3HOE YyTENNMEHNE.

Mpo6nema - bonbLuen YacTbio HEJOCTAaTOYHOE YTEMNNEHMNE NEPEKPLITUS KPbILW U KparHe Manas
OO0NTOBEYHOCTb 3NIEMEHTOB NOKPbLITUIN KPOBMK, Bbi3biBatloLLast HEO6X0OUMOCTb 6ECKOHEYHbIX U YaCTbIX
PEMOHTOB.

OTO NPOMCXOAUT NOTOMY, YTO 800sIHbIE Napbl HAKaNAUEaroMCsl 8 CJ1I0e MUHepPasoeamHo20
ymennumeJisi, ompuyameJsibHble memMrnepamypbl eébi3biearom ob6pasoeaHue
MUKPOKpUCmMarsoe sib0a, paspywarouyux cesisu e ymenaumersie.

B pesynbTaTe yTennuTens TepsieT CBOU CBOMCTBA, CONPOTMBEHME Tennonepeaaye nagaer,
NOSIBMSAOTCS NPOMEpP3aHMs NePEKPbITUIA, MIeCeHb U IPUOOK HA BHYTPEHHUX NOBEPXHOCTSIX.



K@ PYHA

CBEFXTOHKAA TENNOMW3ONAUMA

JleTom ynbmpaghuosiemoenie momoku paspywarom 4es1ocmHOCMb 8ePXHE20 CJ105
"nupoea” kpoenu, 8 ymennumersb rnornadaem eoda U CneayoLern 3MMon npoyecc pa3pyweHus
KpoeJsiu npoucxodum yxe 8 cmerneHHOU rnpozpeccuu.

lIpouecc nokasnbHbIX U MNOJIHbLIX pa3pyweHu(l makux Kpoeesb 3aHUMaem 3-4 2o0a.

lMpuYuHbI paspyLLeHNs Taknx KPOBENb HUKMO He NMbimaemcsi ycmpaHumab, a NpocTo AenatoT
"3annaToyHbIN" PEMOHT N Yepes napy JIeT BCe Ha4MHaAETCs CHOBA, M ONATb "MHOrocTpagarnbHbIn”
6r00xem mepsiem MUsITUOHbI pybred.

PeweHue - Cambili npocmoli u deweabill cnocob.

JleToM npoBecTn "3annaToyHbIN" PEMOHT LLENOCTHOCTU BEPXHETO CIIOSi KPOBENBHOMO NOKpbITUSA. B
3aBMCUMOCTM OT COCTOSIHUSA yTennuTens (Heobxoammo obcnegoBaHMe), Ha BEPXHUIA CIOW KPOBMU
HaHecTn Heobxoammoe KonnyecTso crioeB KopyHd (onpegensercsa pacyeTom) n obpaboTtatb
nokpbiTem KopyHd BHyTPEHHME NOBEPXHOCTN BOAOCTOKOB.

Bonee dopozoli u mpydoemkuli crnocob.

MonHoe yganeHue KpoBENbHOIo HAacTUNa, 3anmMBKa LLEMEHTHO-NECHYaHHOW CTSRKKU MO apMuUpyoLen
CeTKW C co3aaHNeM YKINOHOB, A8 CTOKa BOAbl U HAHECEHNe HeobX0AMMOro KonnyecTaa Crnoes
KopyH0 (onpegensieTca pac4yetoM) ¢ 06paboTkon BOOOCTOKOB.

OavH munnumeTp nokpbiTua KopyHO no Tennogmsnyecknm xapaktepuctukam cooteetcTByeT 50
MM. MMHEpParnoBaTHOro yTennmTens.

PesynbTaT - 100% Y® 1 85% conHeyHon aHeprum oTpaxatTca obpaTHo B aTMocdepy.
BepxHui cnon 3awumileH oT Bo3aenctams YO n snarn. KpoeenbHbI HACTUN HE HarpeBaeTcs
NeToM U He NpoMep3aeT 3UMOW, paspyLUEHME YTEMSNTENS OCTAHOBIIEHO (MU UCKITHOYEHO).
O6paboTtaHHble KopyHO BOOOCTOKM HE 3amMep3aloT.

2. Mpobnema - Pacadbl CaHkm-lNlemepbypaa (kacaemcs ecex 20p0008).
dacagbl MICTOPUYECKOM YacTu ropoaa.

NMpo6nema - HeobxoanmocTb Nepnognyeckm peMOHTUPOBaTb OAMH U TOT Xe dacan Nopon
npocTo nopaxaeT. Buammo, cpeacTsa, BolaensieMble, Ha PEMOHT HEBESUKN, OTCIOAa Ka4eCTBO
MaTtepuanos n paboT COOTBETCTBEHHOE. Y>ke Yepes 2-3 roga paspyLuatoTcs geKopaTUBHbIe
YKpaLleHus, LWenyLnTCs Kpacka - dpacagbl UMeIT HEONPATHBIN BUA, eLLE Yepes napy neT onsitb Maet
PEMOHT.

PelweHue - MNocne npoBeaeHNs pectaBpaumoHHbIX paboT, dhacan obpabaTbiBaeTcsi akpunoBbiM
rpyHTOM, rny6okoro npoHukHoBeHUS. MNokpbiTne KopyHd HaHocutca Ha dpacag crioem 0,8-1,2 mm.
(MOXHO KONepoBaThb) UNN CBEPXY HAHOCATCA hacadHble Kpacku.

PesynbTart - MokpbiTne KopyHA obneraeT cnnoLuHon, 6ecoBHON MemMbpaHon NOBEPXHOCTH
nobbix reomeTpu4eckmx Popm (CKynbNTypHbIE KOMMO3MLMU, OEKOP U T.4.), OTKOCbl OKOHHbIX U
OBEpPHbIX MPOEMOB.

MokpbiTe He npenaTcTByeT anddy3um BogsHoro napa (ucnoitadms Oryr "HAN
CneunpoekTpecTtaBpauumn”), HO He NponyckaeT BAary BHYTPb OrpaxgaroLen KOHCTPYKLUMK.

dacag, v Bce ero anemMeHTbl, NoNyyatoT AONONHUTENBHOE YyTENNeHe U 3almTy OT BPeAHOro
BO3AENCTBUSA OKPY>KaoLLEen cpeabl U conHua . Matepuan umeet ogobpeHne BeayLLmMx CTPOUTENbHbIX
WHCTUTYTOB U paspelleHne MnHucTepcTBa KynbTypbl, ANS NPUMEHEHUS HAa UCTOPUYECKUX 3A4aHUAX.

Bnara, xumu4yeckune anemMeHTbl He NPOHMKAKT BHYTPb Knaakn, YO otpaxaetcs Ha 100%.
PaspyweHus dacaga n 4ekopaTUBHbBIX 3IEMEHTOB UCKITHOYEHDI, LWenyLeHns dhacagHblX Kpacok HeT.
dacagbl UMET ONPATHBIN, YXOXEHHbIN BUA B TedeHnn 15 n 6onee ner.

PXTOHKUM Te
Bnaru, pasg
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dacap 06pa6o1'a|-| CBerTOHKMM Tennousonﬂuuouublm nOKprTMeM
¢pmHUWHBIN cnon - hacagHble Kpacku

dacaagbl 4OMOB, Noanexawmx KanutaqibHOMY PeMOHTY U PEKOHCTPYKUUNN.

Mpo6nema - Kak npaBuno, a1o 3gaHus, 50-70 roqoB NOCTPONKK, U3 XKeNe300ETOHHbIX NaHeNnen n
neHo-razobeToHa. B HacTosLee Bpems Mo TENSION30MSLMM HE COOTBETCTBYIOT TpeboBaHnsam CHul
(2-om aTan, aHeprocbeperatoLmin).

MexnaHenbHble LWBbl M CTEHbI 34aHU N3 NeHOBeTOHa, MOCTOAHHO NOABEpralTcs
paspyLUMTeNbHbIM BO3AENCTBUSAM BrarM, XMMUYeCKUX peareHToB, TENSIOBOMY U yNbTpadnoneToBoMy
n3ny4deHuto conHua (kunbele goma Kuposckoro, MywkuHeKoro n gp. panoHos - Mapnem, npocTo,

oTabixaeT!).
TpewuHbl, npomeYku, nieceHb U 2pUbOK NOCMOSIHHOE sie/IeHUe 8 MaKux 30aHUusiX.

MeToabl yTenneHus, Takmx 3gaHui, HECOBEPLLEHHLI, HE coomeemcmayrom mpebosaHusiM 3aKoHa
Ne261-®3, m.k. npumeHsieMble Mamepuarbl 3anpeweHsl cm. 26, B BUOQY He JONTOBEYHOCTU U HU3KOM
3HeproaHeKTUBHOCTH, N CO3AI0T NULLHNE BECOBbIE HArpy3kn Ha (pyHOaMEHTbI, KOTOPbIE Ha 3TO He
paccymTaHbl.

PeweHue - NMocne npoBegeHUs repMeTm3aumm MexnaHesibHbIX LWBOB, 3a4eNKN TPELLUH n
OOMONHUTENBHOWN, BbipaBHMBAIOLLEN LUTYKATYPKN No oacagHom ceTke, Ha hacag 3gaHnsa HaHOCUTCS
TEennon3onsAunoHHoe nokpblitum KopyHa, TonwmHon 0,8 -1,6 mm,

BKITO4As OTKOCbI AABEPEN U OKOH.
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PesynbTart - lTokpbimue KopyHd o6ne2aem cnsiowHou, 6ecwosHol membpaHol ¢hacad
30aHusi, OmKOCbl OKOHHbIX U d8epHbix npoemos. [Tokpbimue He npenssmcmeayem ouggpy3uu
800s1HOo20 napa. ®acad nonyqdaem GonosiIHUMEsIbHOE ymensieHue U 3awumy om enaau,
Xxumu4deckux asiemeHmos. Y® Ha 100%, mensnoeasi 3Hepa2usi coniHya Ha 85% ompaxaemcsi
obpamHo 8 ammocghepy. Becoebix Ha2py30k Ha hyHOaMeHm Hem, mepmMu4ecKue Haspy3Ku
JnukeudupoeaHbl. PaspyweHus ghacada UCKITIOYEHbI, wesyweHuUsi gpacadHbIX Kpacok Hem.
®acadbl umMerom onpsimHbIU, yX0)XXeHHbIU eud 8 mevyeHuu 15 u 6osiee nem.

A0 yTenneHus

HoBoe cTponTenbLCTBO XUMbIX U OOLWECTBEHHbIX 34aHUN.

Mpobnema -Tens1ou30154UOHHOE Mamepuarbl, MPUMeHsieMble NMpu 8038e0eHUU HO8bIX
JKunbix U obuwecmeeHHbIX 30aHuUll, Ha ce200HSIWHUU OeHb, HanpPsIMyro 3anpewaromcsi K
npumMmeHeHuro, cmambél 26. PedepanbHo20 3akoHa Ne261-®3, kak He Oosl208€e4HbIe, He
aHep2o3aghhekmueHbie U He IHep2ocbepezarouwjue.

B HacTosiLee BpeMs, Kak NpaBuio, MPUMEHSIOT ABa TUna yTenneHuns -
LWITYKaTypKa no "TpaguuuoHHbIM" yTennuTenam
M "TpaguuUoOHHbIe" yTennuTenu, 3akpbiTble BEHTUNUpyeMbiM dpacagom.

[lonroBeYHOCTb HECYLLUMX KOHCTPYKLMI U CTEH, BHOBb BO3BOAMMbIX 34aHWI, OLLEHMBAETCS CPOKOM
B 100 neT, AONroBeYHOCTb yTennutenei B 3 - 5 net, nosTomy o6a muna MOXXHO ornpedesiuma,
Kak "aHaxpOHUYHbLIU", 8bICOKO 3ampamHbie, U onacHble OJisi XXU3HU.
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Mpun camoM ny4dLLem kayecTBe MOHTaXa MMHeparnoBaTHbIX (6a3anbToBbIX) yTennMTenen He
yaaeTcsi MoNy4YnTb CMOLHOro, 6eCLLIOBHOrO NOKpbITUS. OcTalTcs 8030yWHbBLIE 3a30Pbl MEXY
CTEHaMW U CINOEM YTENNUTENS, a Takke Mexay nnuTamu ytennutensi. 31o cozdaem ycrioeusi Ons
B803HUKHOBEHUsI KOHOeHcama e nopax ymernaumesisi U Ha CmeHax.

YTennutenb HakannueaeT BNary He TOMbKO B BUAE NapoB, HO 1 B BUAE Kanerb BoAbl,
NPOHUKAKLLNX Yepe3 MUKPOTPELLMHBI B LUTYKaTYpPKe U OTBEPCTUS B BETPO3ALLUMUTHOM NITEHKE.
YBRaXHeHHbIN YTeNNUTENb PE3KO NMOHMXKAET CONPOTMBIEHME Tennonepeaadye KOHCTPYKLUK
(yeenuyeHue enaxxHocmu ymennumensi e 1%, yeenu4ueaem e2o0 mensonpoeodHOCMb Ha
4%).

3HakonepemeHHbIe memnepamypbl 06pa3yrom MUKpOKpucmasibl 160a, peyuue
ces3u 8 ymennumersie. Bo3dywHbie nosiocmu yeenuyusaromcesi, KOHOeHcama u /ib0a
cmaHoeumcsi 6onbwe, npouecc pa3pyuweHusi npozpeccupyem. Yepes 3-4 2o00a
decmpyKkmueHble si8/IeHUs1 y)Xe pa3guearomcsi 8 cmerneHHoU 3agucumocmu.

Uepes 5 net akcnnyataumu yTennutens npeactaBnset cobom pbixyro, OCbINatoLLyCcs
"cybCcTaHUM0", C NPOrHMBLUMMMY 3fIEMEHTaMN KPENNEHNst U O4E€Hb HU3KUM CONPOTUBIIEHNEM
Tennonepeaaye. B xxunon 3oHe NOABNATCHA NPOMep3aHuns, NneceHb 1 rpubok.

YTenneHue chacapa, npaktuyecku, otcytcTeyert!
MpeacTontT ANUTENbHbLIA U JOPOrOCTOALMN NPOLECC 3aMeHbl BCe KOHCTPYKLUN.
TaK>|<e, npn HapyLleHnn TexXHONOormn MoHTaXxa, npuMmeHeHnAa HeKa4eCTBEHHbIX (}J,eLIJeBbIX)

3M1EMEHTOB KpenmeHusl, 0bpyLueHUs Takux pacagoB Heu3BeXHbl, TAKUX NPUMepPOB,
K coXarneHuto, B Poccum 6bino npegocTaTtoyHo.

naHesnbHbIE, KUPNUYHbIE 30aHUA,

2 : TennoM3oNALMsA BbINOIHEHA TONLKO
KoMmeHTapuu - uanuuwHm 3 nokpbiTuem KopyHa, cnoem 1,6-2,0 mm.

PeweHue - Ha Bcex Tunax 3gaHun, roe NpUMEHSIIOTCS MUHepanoBaTHble (6a3anbToBble) -
"TpaguUNOHHBIE" yTENNUTENN, MOXHO MPOU3BECTU UX 3aMEHY Ha CBEPXTOHKOE, TEMMOU30NALNOHHOE
nokpbiTne KopyHa, n3 pacydeta 1 MM. NoKpblTUA = 50 MM. MMHEpPaNoBaTHOrO yTENNUTENs.

PesynbTaT - [donroBeyHocTb (pacaga yBenuunBaeTcs B AECATKM pas, OTYNCIIEHUSA Ha
KanuTanbHbI PEMOHT He HyXHbI! OrpaxkgatoLmne KOHCTPYKLUN HAXOASATCS B TENSON 30He, a "Touka
pocbl" HAXo4MTCA B CpeuHe TOHKOro Cnost NoKpbiTMs KopyHa.

B nomelyeHusax yctaHaBnmBaeTcs KOMGOPTHOE COOTHOLLIEHNE TeMNepaTypa/BNaXXHOCTb - 3MMON B
34aHuu Tenno, neTom nNpoxnagHo. NMonHoe OTCYTCTBME MeTaNMMYEeCKNX KPEenexXHbIX 3SIEMEHTOB Ha
LWITYKaTypHbIX pacagax. Pacag nmeet npusnekaTenbHbIA, ONPATHLIA BUA.

B 3gaHusx Tvna "BeHTUNMpyembln hacaa” oTnagaet Heob6Xxo4MMOCTb B NapO3aLLMTHbIX U
BETPO3ALLNTHBIX MAEHKAX, U B AOPOrNX (ANMHOrabapuTHbIX) SieMeHTax KpenneHus, BEHTUNALUS
dacana He HyxxHa! Bo Bcex BapmaHTax MOCTUKM XonoAa NMKBUAMPOBaHbI.
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KapkacHO-MOHOMUTHbIE 3aHUSA, C CAMOHECYLUMMWN HapPYXHbIMU CTeHaMu
UMerm HeCKOJIbKO Kamacmpogu4decKux npobrnem

NMpo6nema 1 - Tensiousonsayuro, ebicmynaroWuUx Mopyoe niaum nepekpbimud,
eblnosiHsiemcs 3a cyem "mepmosknadbiwell”. Memood, npednoxeHHbIl JleH"CneyCMY'™,
HacmoJsibKO Heslen u He 00Js1208€4€H, YMoO 8bi3bieaem”"HedoyMeHuUe" He MOJIbLKO y
npoeKMupoeuwUKos, HO Uy cmpoumernedl.

TepMoBKNablLLbl NPUMEHSAIOT U3 CaMOro AeLLEeBOoro neHonnacTa, Unu MMHBaThl. YKNaabiBalT UX,
GonbLuei YacTbio, MOKPbIMU (MOET AOXKAb U MPOMEXYTOK MEXAY ero YKNnaakon 1 Krnaakol CTeHbI
GOnNbLLUON, Aa M KNaAo4HbIN PACTBOP MOKPbLIN) 1 NOMy4YaeTcs, YTO ero TennonpoBOAHOCTL paBHa
TENnnonpoBOAHOCTM BOAbI - T.€. HET YTENNEHUS.

A panblle No cxeMe - Brara-nef, Bnara -neg n yepes 2 roga Ha Mecte TepMOBKnablilla Tpyxa u
HUKaAKOW PEMOHT YXXe HE MOMOXET, MOTOMY, YTO OH HAXOAUTCS MexXAy NANTON U KUPMUYHOW KnagKomn
CTEHbI.

B Poccuu o2poMHoe Konu4ecmeo 30aHull ¢ npoMep3arouuMu nepekpbimusiMmu, 6e3 ecsikux

nepcriekmue He MOJILKO Ha 3Hep2ocbepexxeHusi, HO U Ha peMoHm!

Cxema mepmoexaaosiuia 6 niume nepexpuimus 8 niane

TepMoBKNaabILL U3 NeHONNacTa
rmmmm \ MoHOrWTHaN MenesoGeToHHan ruwTa

A A
Buo A-A.

. 50 | 30 | 50 |
Kunotl muozoxeapmupHsiti oM.
C-Hlemepbype, Ilpocnexm Corudaprocmu dox 9, xopn. 3
Todaucs | Jame | Cxema mepMoOSKAGOLILIG 6 RAUmE
Bnomus | Jevwdos CH nepexpuimus. Tepmozpamma r._
o - = ey

Mocaxeproayaur.pdd KOMMIEKCHBIE TEMTOBUSUOHHBIE OBCINEAOBAHUA Mosenergoaudit.ru

Heene30bemonIo20 NEPEXPHIMUR
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Mpo6bnema 2 - 30aHusi ¢ makumu cmeHamu (KAPnu4d 1 NeHobeToH, B BUAE YTENNUTENS, BHYTPW),
e Eepone 3anpeujeHsbl.

YTennutenb He OOSMKEH HaXOAUTLCS BHYTPU NOMELLEHWIA, T.K. CTeHa ByaeT HaxoauTbCA B XONO4HON
30He, @ moyYka pochbl psidoM ¢ o6osiMu, Ihghekma mernsioHaKornseHusi Hem, COOmHoweHue
memnepamypa / enaxHocms - Knumam "6apa4yHo20 muna”.

PeweHue - 3anpeTtuTtb ncnosfib3oBaHue TepMOBKHaAbILLIeﬁ U BHyTpeHHee yTenneHune

lMpu HoeoM cmpoumesnbcmee - NNNTbl NEPEKPbLITUNA, NOCIe BO3BEAEHNSI MOHONIMTHOrO Kapkaca,
o6paboTaTb nokpbiTMeM KopyHd, TonwuHon 1,6-2,0 Mm (Topew, NNnUTbl, NPUMbIKaIOLLME NOBEPXHOCTU
(mon / notonok) Ha 150-200 MM wKnpe ykrnagbiBaeMOW CTEHbI), MU UCKITHYNTb NEHOOETOH 13
BHYTPEHHErO CNOSA KOHCTPYKLMN CTEHbI, @ CTEHY YTENNATb CHapyXu no knpnudy KopyHd = 2,0 mm,
UNW WTyKaTypka no KMpnuyy, ¢ nocneayowmnm HaHeceHmem KopyHao.

Akcnnyamupyembie 30aHuUst - HaHeCTU NoKpbiTe KopyHa, TonwmHon 1,6 MM, Ha Topubl NAUT
NnepeKkpbITUA C 3aXBaTOM CIOEB KNagkn CBEPXY U CHU3Y Ha OAMH - ABa KMpnuya.

Bce npobnemMbi nuK8UOUPYHOMCS 04€Hb MPOCMO U MOXHO pewamb 80MpocChl
OanbHeliwel 3Hep203ghheKmusHOCcMU U 3Hepa2ocbepexxeHUl amux 30aHudl.

-

-~
™
=

PelieHne BonpocoB aHeprocoepexeHUss U aHeproapHPeKTUBHOCTU XKUTbIX U
obLecTBeHHbIX 34aHUN, B cBeTe ®egepanbHOro 3akoHa Ne261-d3,
npu Ucnonb3oBaHUM NOKPbITUA KopyHAa

Mocne yTBepxaeHns ®egepanbHoro 3akoHa Ne261-®3, Bo MHOrMx pernoHax Poccum
(TaTapcTtaH, r. ANbMeTbEBCK U Ap.) NPUHATLI NPOrpaMmbl "aHeproadekTnBHLIN KBapTan".

B HacToswee BpeMA Mbl BHECN npeanoXeHne 06 n3meHeHun npoeKTa nNnaHeslbHbIX JOMOB , C
LUenblo yBenn4eHna onroBe4yHoCcTu, 3Hepr03(bd)eKTVlBHOCTVI n 3Heproc6epe>KeHV|;|.

MpennoxeHue 3aknioyaeTcs B crieqyoLem:

»  nocre OKOHYaHWA MOHTaXa naHeneu, nuuesas YyacTb pacaga, obpabaTbiBaeTCsA NOKPLITUEM
KopyHO - Ha aBa cnos (0,8 MM), C 3aXBaTOM OKOHHbIX 1 ABEPHbIX MPOEMOB;

» 1O ceTke HaHOCMUTCS BblpaBHMBAIOLWMIA CIION LLEMEHTHO-NEeCYaHHOW LUTYKaTYPKK;

»  Ha WTyKaTypKy HaHOCUTCA NokpblTe KopyHA (YeTbipe crios , TONWmHOM 1,6 MM), C KONepoBKON
nocneaHero cnosi UM HaHeceHnem OUHULLHOMO CNnosi pacagHOro KpacuTens;

>  Ha BHYTPEHHel 4YacTu naHenewn, 3a 6atapesamun HaHocutcsa 1 cnoni (0,4 mm) KopyHO,

»  Ha LEeMEHTO-MEeCYaHHYI0 CTSXKKY KPbILN HAHOCUTCS HEOBX0OUMOE KONMYECTBO CNOEB NMOKPbITUS
KopyHd (Ton. = 2,4 MM.), Takke 3TUM NOKpbITUEM 06pabaTbiBalOTCA BHYTPEHHNE BOOOCTOKM U
NOBEPXHOCTM NapaneTos;

»yCTaHaBNMBalOTCS OBYX KaMepHble CTeKNnonakeTbl C 3HeprocbeperatoLLmmM NOKPbITUEM;

»  NpuUMeHsieTcsa 3anopHas apmaTypa OTONUTENbHbLIX CUCTEM, C aBTOMAaTUYECKUM perynupoBaHmemM
TemnepaTypbl B MOMELLEHUSX;
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» Tennosble NYHKTbl 30aHMS OCHALLaTCA CUCTEMON aBTOMAaTUYECKOro KOHTPOSIS U yyeTa pacxona
TENI0OBOM SHEPrUKM, pacxona Xof04HOW 1 ropsyen Boabl.

PesynbTaT - 3gaHne nonHOCTbIO (OT Kpbiwn A0 PyHAAMEHTA) NOKPbITO CNOLWHON, 6eCLIOBHON
mMembGpaHor NokpbITus KopyHA, BktoYasn OTKOChI OKOH 1 ABepel. MokpbiTne nmeet 100% aaresuto,
3MacTUYHO, NApoONPOHNLAEMO, 4ONTOBEYHO.

Acmemuyeckuli eud ¢hacadoe Ha ypoeHe MUpPOe8bix cmaHOapmoa.

INletom - 100% ynbTpadunoneToBoro notoka n 85% TennoBoOw 3HEpPrum CorHua oTpaxaeTtca
nokpbiTnem KopyHa v cteknonaketamm o6paTtHo B atmocdepy. HeobxoaumocTb yCTaHOBKU
KOHOWLMOHEPOB OoTrnajaeT - B NOMELLEeHMAX NpoxnagHo, S3KOHOMUSA anekTpoaHeprun ao 45%.

TepMunyeckne Harpysku orpaxgaroLmx KOHCTPYKUMIA 30aHUS NMUKBUOMPOBaHbLI MOMHOCTLIO.

3umon - 85% TennoBoro NoToka oTpaxarTca 06paTHO B NOMELLEHUS, orpaxjatoLimne
KOHCTPYKLMM HAXOOATCH B TEMMOW 30HE - NosABnseTcs addekT TennoHakonneHums.

"Touka pocbl" HaxoauTcst BHyTpu nepsBoro crnost KopyHad (ton. 0,8 MM.), B AnanasoHe n3amMeHeHus
BnaxHoctn oT 40 oo 90% n He okasblBaeT 4ECTPYKTUBHBLIX BO3AENCTBUI Ha hacag.

TennosawuTHble 3KpaHbl, 3a 6aTapesammn OTOMMEHNs, NOBbLILLAKT TeMnepaTypy B NOMELLEHMAX Ha
3+4°C 1 NMKBMAUPYIOT TeMMepaTypHble HanpskKeHUs B NaHernsix.

ABTOMaTun4eckas 3anopHasi apmatypa, Ha 6aTtapesx, nogaepxvmBaeT 3afaHHyo TemnepaTypy.

B nomelleHnsa yctaHaBnmBaeTca KOMMOPTHOE COOTHOLLEHNE TEMMepPaTypbl U BNAXXHOCTH.
MoTpebneHnst TENNOBOW 3HEPTUKN COKpaLLlaeTca npumMepHo Ha 50%.

34aHNI0 MOXXHO CMero npucBanBaTb nutepbl "239"
(sHeproacpdpeTnBHOE N 3HeprocbeperatoLlee).

OKOHOMMYECKUe noKasaTenu (3aTpaTbl) NpU CTPOUTENBCTBE M IKCNyaTauunm
hopMUPYIOTCA U3 CeayoLmX cTaTen:

v/ COKpalLieH/e CpOKOB CTPOMTENbCTBA - MPOM3BOAUTENBHOCTL PaboT No HaHeceHuto 6 cnoes (2,4
MM.) nokpbITusi KopyHad = 20 m?/uac (oguH cnoi 0,4 mM- 100 m?/yac), npoTue 8 yac/m?, npu paboTtax
"lWuTyKaTypKa No MuHNnuTe";

v/ yMeHblLEeHMe Beca CUcTeMbl yTenrneHus pacana B 16 pas (NnpuMeHsieMbliii MeTon = 16 Kr/m?,
npegnaraemsbiii - 0,9 kr/M?)- 3To AaeT BO3MOXXHOCTb MOSYYNTb 3KOHOMWUIO, NPY 06NerYeHmnm
dyHOAMEHTOB;

v/ I0NroBEYHOCTb (hacaaos, yBeNMYMBaeTCs B AECATKM pa3 - OTYMCIIEHUS Ha KanuTanbHbIA PEMOHT He
HY)XHbl, PUCKN aBapUIAHbIX PEMOHTOB UCKITHOYEHbI;

v nosiBreHns "BbICOMNOB", LWenyLIeHNe Kpacky - UCKMOYEHbI, MO Mepe 3arpsi3HeHnst TPOBOAMTCS
TONbKO MoViKa cacaga;

v/ 3KOHOMUS Ha PE3KOM CHUXXEeHUN 3aTpaT Ha ANEKTPUHECKYIO U TENSIOBYH SHEPINIO

lMpuHsimue, onucaHHbIX 8blwe peweHul, Mo380Jisiem He MOJIbKO COKpauwiamb CPOKU
cmpoumersibcmea, yeesudueams 00s1208€4HOCMb 30aHud,

pewamb 3ada4vyu 3HepaocbepexxeHul, HO U NoJsly4amb

3HaYumeJsibHyr 3KOHOMUI 6r00kKemHbIx cpedcms .
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3. NMpo6nema -TennoaHepreTuka - TensoBble NOTEpPU.

EanHcTBeHHasi B EBpone cTpaHa -Poccus, rae orpoMHble NOTEPU TEMSIOBOM 3HEPTMN, BE3Je U
Bclogy, ob6biaeHHoe aeno(sB KonnuHo, BAoNb x/4 nnatdopmbl, 3MMOK, cpeaum cyrpoboB, 3eneHas
TpaBa 1 LBETYT 04yBaHYMKM), B NOPY YXKe NPOKypaType 3aHNMaTbCS.

TennoreHepupyoLwme NpeanpusaTrs - He To, YTobbl Tam paboTaTb, a 3aX0ANTb Tyaa CTPALLHO.
Mbinb, rpsA3sb, 3anax He NONHOCTLIO CropeBLUero Tonnmea. Besae npoTeykn, yTeyku napa, ceucaroLLme
rpsi3Hble 06PbLIBKM MUHBATbI, OFPOMHOE KOSIMYECTBO rosblX, ropsunx TpybonpoBoaoB. YMYHOe
obopynoBaHue nmeeT He MeHee yapydatowmin Bug - 6akn NMBC n XBC B cocynbkax(yBennyeHHble
TennonoTepu), pxxaeasd, nomaTas o6nMuoBKa, Topyallaa MMHBaTa, ceTeBble TPYOONPOBOAbI B TAKOM-
Xe cocTosiHuu. Hy , npsiMO, Kakoe-TO cpeHEeBEKOBLE.

Tennosble ceTn - aTo BOOOLLE OTAENbHBIN "poMaH", aNn304bl KOTOPOro HaM perynsapHo
nokasbiBaeT TV. LUnpoko "nponuapeHHbIn® n paspeLleHHbIn NeHononuypeTaH He nmeeT
AOCTaTOYHOro NMHENHOro paclumpexus. NMpu nepBom nycke Tpybbl TpeckaeTcs.

HaunHatoTcs obunbHble TENNONOTEPU U O4EHb MHTEHCUBHAsH KOPPO3KMS (B AECATKM pas
WHTEHCUBHee, YeM npu ronow Tpybe). NMpumMeHsaTb Takme TpyObl - NPecTynneHne, HO KaXabl rog ux
YNOPHO 3akanblBalOT B 3eM1t0, YTOObI Yepe3 HEeKOTOPOoe BpeMs MOMYyYnTb OMEPEaHYH0 aBapuio.

< oef

CTOoMMOCTb TEMMOBOM U30NALMN CErOaHSI NPaKTUYECKM OAMHAKOBA M Mano 3aBUCUT OT BUaa
BblOpaHHOM M30naLUN.

Tem He meHee -

1. Cpok cnyx6bl TENMOBOWN M30MALMM U3 "TpagMLMOHHBIX" MaTepuanos - 2-5 ner.

2. Cpok cny»6bl CBEPXTOHKOW TeNMoBoW n3onsummn KopyHo -15 net(niobasi npoknagka).
CnedoeamernbHO, NpuU 3KCJlyamayuu, eKnadbieamb 0eHb2Uu
8 peMoHmM mpy6 u 3ameHy "mpaduyuoHHbIX" ymennumesieu npudemcs e 4 pa3sa
qauwe u 8 4 pasa 6osbuie, YeM 8 cslyqae ¢ ceepxmoHKoU mensiousonsyuelt KopyHO.

Mouemy Tak mano cnyxart "TpaguuUnoHHbIe" yTennntTenn?

1. Bcerga mexay Tpyoomn u nsonsiumen cywecTeyeT BO3AyLHbIA 3a30p.
2. Cama unsonsauusa cnocobHa HakannveaTh BMary, kak B Bue napos, Tak 1 B BUe Kanenb.

YBenuyeHune BNaxxHoCcTu nsonaumm Ha 1% Bbi3biBaeT yBENMYEHME TENNONPOBOLHOCTU
mMaTepuana Ha 4%, Yem 6onblue BNaXHOCTb - TeM BonbLUe TENNONPOBOAHOCTb.

TennonpoeodHocmb "MOKpOU" usonsyuu paeHa mensaonposooHocmMu 600bI -
0,56 Bm/m°C, o6pa3oeaHue sibOa He MoJIbKO yeesiudueaem mernsonpoeodHOCMb

0o 2,2 Bm/m°C, Ho u paspywaem mamepuan. [lpu amom co3daromcs ece ycrioeus onsi
803HUKHOBEHUSI KOHOeHcama e 8033yUWHOM 3a3ope,

4Ymo npueodum K UHMeHCUB8HOU KOppo3uu Mmemarna.

CBepxToHKMKe NoKkpbITus KopyHO umeroT agresuto ¢ metannom 100%,
BO34YyLHbIA 3a30p OTCYTCTBYET, BOAY He NMPOonyCcKarT, A0JITOBEeYHbI,
MUX TENJIONPOBOAHOCTb HE U3MEHAETCS, MO3TOMY, Bbille
onucaHHble ABMEHNA OTCYTCTBYHOT NOMHOCTbHO!

PeweHue - YuntbiBas aKOHOMUYECKYHO 3PEKTUBHOCTL, IHEpProcbeperatoLme 1
3HeproapdeKkTMBHbIE NOKasaTenu, 4ONroBe4YHOCTb, aHTUBAHAANBbHOCTb, MPOCTOTY HAHECEHUS U
PEMOHTONPUIOAHOCTb NPUMEHATE NOKPbLITUA cepun KopyHO ansa nsonsumm obopyaoBaHus,
TpybonpoeonoB, 060pyAoBaHNA HA OTKPbIThIX MNNOLWAAKaX, CeTeBbIX TPyOONpoBOAOB 1 TPY6oNpoBOaOB
ntoboro cnocoba npoknagkn TOL, kOTENbHbBIX U TENOBLIX CETEMN.
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Paccmompum meruio8yro U3oJiayuu ¢ MOYKU 3pPeHUs1 SKOHOMUKU.

Mpumep - Tennotpacca ropsayen Bogbl (3ctakagHoro tuna). MNpoTskeHHocTh - 1000 M.
OnameTp Tpybbl - 1020 mm. TennoHocutens - Boga 100 °C.

Mnowanb NOBEPXHOCTM TPYObl TENNOTPACCHl MU3MEPHAETCS OT HAPY>KHOIO Kpasi NOKpbITUS
nsonaumnmn, NnosToMy obLiasn nnowiaab NOBEPXHOCTM ByaeT pasnuyHa Ans pasHoro Buaa
TEnnoBoOn N3oNALUN -

1. TonwwmHa mnsonaunmn na "TpagnumoHHbiX" matepuanos - 100 mm.
2. TonwuHa ceepxToHkon n3onaumm KopyHa - 1mm.

O6was nnowaab NOBEPXHOCTU TEMNOTPACChl COCTABUT -
1. "TpaguumoHHble" matepuansl - 3831 mM2.(yBenuyeHne Ha 20% OT UCTUHHOW Mrowaamn)
2. CBepxToHKas Tennosas usonauns KopyHa - 3203 m2. (CTUHHaA nnowaab)
CrnedoeamesnibHO, cCMemHasi CmouMocCmb MpuU UCMoJ/Ib308aHUU "MPaduyUOHHbIX"
mamepuasioe 6ydem Ha 20% 6osibwe, 4eM rnpu ceepxmoHKOU mensou3osisiyuu,
a c yyemom OoMnoJsIHUMesIbHbIX 3/IeMeHMo8 U 8PeMeHHbIX 3ampam Ha pabomsbi
Moxem cocmasumb ece 30% -40%, u yeesiuqum cpoku cmpoumesibcmaa.

BbiBoA: NMpumeHeHne cBepXTOHKOW Tennousonsauun KopyHO no3BonsieT yBeNMYUTb CPOKU
MeXPEMOHTHbIX NePUOAOB B 4 pa3a, CHU3UTb CMETHYH CTOMMOCTb CTPOUTENbHbIX paboT Ha 20-
30% (gaxe, ecrnv CTOMMOCTb 1M? MNOKPbLITUSI CBEPXTOHKOWN TeNnonsonsumm 6yaeTt Gornblue), COKpaTUTb
CPOKM NpoBeAeHUs CTpoUTESNbHbIX paborT.

PaccMoTpuM TennoBylo M3ONSLUIO C TOYKU 3peHUsi IHeproadpeKTMBHOCTH.
[lonycTuMble HOpMaTUBHBLIE NOTEPW TEMNa Ha AaHHOW TennoTpacce - 51 BT/M2.

Motepu Tenna Bceraa 6yayT MMeTb MeCTO, HO UX BeJfIM4YMHA 3aBUCUT OT TUNA
NPUMEHAeMOoMN U3oNALUM U NNoLAaaN U3ny4aeMom noBepxHocTu (B1/m?).

Mcxoasa ns Hopm noTepb Tenna, peanbHble NOTepU Ha TennoTpacce CocTaBsT -
1. "TpaanumoHHble" maTepuansl - 195381 BT, unu 0,17 Mkan/yac, unu 1 489 MNkan/rog.

2. CBepxToHkasa usonaums -163353 BT, unu 0,14 MNkan/yac, unn 1 226 Mkan/rogp.

[dononHutenbHbIe NOTEPU Tenna, Mo OTHOLIEHUIO K CBEPXTOHKOW TENIIOM305sauunuy,
npu NPUMEHEHUN M30NALNK "TPaaMLMOHHbIMK" MaTepuanamu = 263 Mkan/rog (Npu AnuHe
Tpaccbl 1000 m.), unu 339 836 py6neii/roa. (NnpyHMMaem ctoumocTb 1 Mkan = 1 294,12py6.)
OTO crnpaBeanuBo TOJIbKO B HAYane akcnnyataumm, no Mepe paspyLlleHus "TpaguumoHHbIX"

mMaTepwuarnos, Yyepes 2-3 rofa, notepu Tenna GyayT pacTv B CTENEHHOW NPOrpeccum n
COOTBETCTBEHHO CyMMbI IEHEXHbIX YObITKOB. Tpacca byaeT rpeTb atmocdepy.

Ecnu yMHOXXumb cmoumMocmb nomepb ¢ 00HO20 Kusilomempa mpy6bl Ha Koslu4ecmeo
Kunomempoe mpy6onpoeodoe 20poAdcKux cemel, 060pydoeaHusi MHO204UCIIEHHbIX
komenbHbix u TOL, mo cymma yb6bimkoe 6ydem cousmepuma c npubbinbro"I'Yr TIK CI16" 3a
2od(nomepsisiu cMosIbKO, CKOJIbKO 3apabomanu)!
BbiBopa: lMpumeHeHue ceepxmoHkol mennousonsyuu KopyHo nozeonum cHU3umb
Henpou3eodumesibHbIe Momepu mernsoeol 3Hepa2uu, yMeHbWums pacxo0 moriuea Ha
2eHepupyrowux npednpusimusix 20pooda, NosIHOCMbH 3auumums o6opydoeaHue,
mpy6onpoeodsbi, mensompaccsi (J1lo6o20 cnocoba npoknadku) om Koppo3uu u
KOHOeHcama.
lMpeanaraemble CBEPXTOHKME TEMNNON3ONALNOHHBbIE MaTepuanbl cepun KopyHO NONMHOCTLIO
cepTudmnumpoBaHbl B Poccuun, B NONHOM Mepe oTBevaloT TpeboBaHusaM PegepanbHOro 3akoHa
Ne261-®3 "O6 aHeprocbepexeHUu n NOBbLILWEeHUN IHepreTuyeckom apcpekTmBHocTU"
(cT. 26) TOrga, kak odeHb MHOrMe "TpaguLMOoHHbIE" MaTepuansl, B BUAY HU3KOM 3HeproadeKkTUBHOCTH
(4TO BBINO [OKA3aHO BbILWE) U AONITOBEYHOCTU, HE COOTBETCTBYIOT HOPMaM AaHHOIO 3aKoHa U
3anpeLarTcsi K NMPUMEHEHNIO.
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Bbiwe npuBegeHHLIe pacyeTbl U BbiBOAbLI cnipaBeAalninBbl AnNA nwboro TMna
TennoTexHn4eckoro 060pyﬂOBaHMﬂ, B HEe 3aBUCUMOCTU OT ero pacnosioXxeHus.

Mo Hawmum pacyeTam, npu oTKkase oT "TpaaMLMOHHLIX" yTennutenen n npMMmeHeHue
COBpPEMEHHbIX, JONTOBEeYHbIX, BbICOKO3HeproacdPeKTMBHbIX U 3Heprocobeperarowmx
NoKpbITUN cepun KopyHO , yMeHbLUEeHMe CMEeTHOM CTOMMOCTU TeNJTIOU3ONALNOHHBbIX

paboT Ha 35%, yMeHbLueHue HenpousBoOAUTENbHbLIX TennonoTepb, MNpu
akcnnyatauum no 45%.

K.T.H. F0.BawyeB 1.8-911-778-1944

(1] P 1] - A > O
S TPaauuMOHHaA" TeAnonsonauus -

G.2006" [
OA0B TeN1ou3oNANMOHHBIM MOKPLITUEM KopyHa

CrnoxHas re
AnsiHac HEW
Hy, a dpacagbl, Tem 6onee




