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AHHoTauusi. B cratee paccMOTpPeHBI OCHOBHBIE TIPOONEMBI 3JHEProcOepekeHHss W OCOOEHHOCTH
NPOCKTUPOBAHMUS, CTPOUTENBCTBA M OKCIUTyaTallMH JKHJIBIX 3JaHHA W OPOMBIIUICHHBIX COOPYKCHHH B
IKCTPEMANBHBIX MPUPOJHO-KIMMATHICCKUX YCIOBHUAX CEBEPHBIX TeppuTopuid. [IpoBeieH aHaau3 BO3ACHCTBHS
MHOTOJICTHEH MEp3JIOTHI, CE30HHOTO TPOTAUBAHMS IPYHTOB M HU3KOW HECyIIel CIIOCOOGHOCTH TaNlbIX TPYHTOB
Ha BBIOOp CHOCOOOB 00yCTpOWCTBAa TOPOJOB M TPYOOIPOBOJIOB CEBEPHBIX palilOHOB Teppuropuu Poccum.
[IpoBeseHa OLICHKA BIUSHUS M3MCHEHHUsI KIIMMATa W CBSI3aHHBIX C 3TUM (PaKTOPOM MPHUPOAHO-TEXHOTECHHBIX
puckoB B paiionax Kpaiinero CeBepa Ha pa3pabOTKy CHCTEMBI Mep MO O0OCCIICUCHHIO HACHKHOCTH 0OBEKTOB
SHEPreTHKH W BAapHAHTOB HSKCTPEHHOIO pEarupoBaHMs IIPU BO3HUKHOBCHUHM YPE3BBIYAMHBIX CHTYaLUH.
OO003Ha4YeHbI PEIICHHUS, TO3BOJISIONINE MOBBICUTH 3HEProcOeperaroIie CiocCOOHOCTH 3aHUH U yMEHBIIUTh
MaTepHalbHBIe 3aTpaThl INPH HMX OKCIUIyaTauuu. PaccMoTpeHa HEOOXOIMMOCTh — HCIIOJB30BAaHHS
HETpaIUIUOHHBIX 1 BO30OHOBISIEMbBIX HCTOYHUKOB YHEPTHU.

KioueBble cioBa: 3HeprocbepexeHme, CTpOUTENbCTBO, pekoHcTpykuust, Kpaitauit CeBep, TEILIOH30IISINS,
BEUYHas Mep3JI0Ta

1.BBegenne

OcBoenne Teppuropuii KpaiiHero CeBepa sBISeTCS CTpaTerHUSCKOW — 3amadeil Uil OOCCTICYCHUS pPa3BHTHS
HaIMOHAJIBHOM SKOHOMUKH U 6e3onacHocTH Pocenn.

Bnaromapst oTkpeiTHIO M pa3paborke Ha CeBepe 3amacoB TPHPOAHBIX PECYpCOB, CO3JaHBI KPYITHBIC
IIPOM3BOICTBEHHO-TIEPEPa0ATHIBAIOIINE IIPOMBIIIICHHbIE KOMIUICKCHI, TOANCpKaHne (PYHKIMOHHPOBAHMS KOTOPBIX M
CTPOUTENBCTBO HOBBIX C Pa3BUTOW COLMATBHOM HMHQPACTPYKTYpOH OOECIEUYHUT OCHOBY SKCIOPTHOTO IOTEHIHAIA
Poccun.

Haubonee ocTpo mnpu pelieHHH 3a7ad  pa3BUTHS CEBEPHBIX Teppuropuii Poccum crouT Bompoc
sHeprocOepexkeHusi. PecypcHoe pa3BUTHE CEBEPHBIX PETMOHOB Poccun ocTaeTcsi 3KOHOMUYECKO 0a30il B 0603puMoM
OyaymeMm. HeoOXoauMbIM ycIIOBHEM 3TOTO Pa3BUTUS M YCIEUTHOTO (YHKIIMOHHUPOBAHMSA OTpaciei NPOMBIIUICHHON
CHeNHMaTU3ally SBISETCS YCKOPEHHOE Pa3BUTHE NPOU3BOACTBEHHON 0a3bl, CTPOMTEIHCTBO IMPOMBIIUIEHHBIX U JKHIIBIX
00BEKTOB, 00ECIICYMBAIONINX KOMILIEKCHOE PAa3BUTHE TEPPUTOPHH U oTpeOHOCTH Hacenenust Kpaitnero Cesepa [1,2].

OHeprocOeperkeHHE - 3TO  KOMIUIGKCHOE  pEIIeHHe  IPaBOBBIX, OPTaHU3allMOHHBIX, HAYYHBIX,
IIPOM3BOJICTBEHHBIX, TEXHUUECKUX U 9KOHOMUYECKHUX 3a/1a4, IENTbI0 KOTOPBIX SBISIETCS PAlOHATIBHOE HCIOIb30BaHUE
U pacXoJ0BaHUE TEIIOIHEPTETHUECKNX PECYPCOB, CHIKAIOIINX OECIIONIE3HYIO MOTEPIO SHEPTHH.

Jedunur OCHOBHBIX 3SHEpPropecypcoB, BO3pacTamollas CTOMMOCTh WX JOOBIUM, a TakXke TIio0aJbHbIe
9KOJIOTUYECKHE MPOOJIEMBI JIeNIAal0oT dHEprocOepekeHNe OJHOW M3 NMPHOPUTETHBIX 3a/1ad NPU pPa3BUTHUH TEPPUTOPUI
Cesepa. OT pe3ysbTaToB pEHICHHUs 3TOW 3afadM 3aBUCUT JAJIbHEHIIHE SKOHOMHUYECKOE pa3BUTHE Hallel CTpaHbl U
YPOBEHbB KM3HHU I'PakJaH.

Jlig mepexona OT BaXTOBBIX CIIOCOOOB BEICHHUS NESITEIBHOCTH U NMPOKMBaHUA B ycioBusax Kpaiinero Cesepa k
ropofiaM IIOCTOSHHOTO MPOXKHBAaHUS HEOOXOJIUMO CTPOUTEIHCTBO HACENCHHBIX ITYHKTOB, BO3MOJKHOCTH KOTOPOTO
TpeOyeT BCECTOPOHHETO KOMILIEKCHOTO UccienoBanus [3-5].

CTpouTensCTBO B pailoHaX CEBEpHON KIMMATHYECKOW 30HBI 3aTPYIHSIOTCS XapaKTEePHBIMU 3KCTPEMaIbHBIMH
KIIMMAaTHYIEeCKUMH YCIIOBHSIMU:

- OTpUIIATENbHBIE CPEAHErOJI0BbIE TEMIIEPATYPHI;
- BEUHOMEP3JI0€ COCTOSHUE FPYHTOB;

- TIOJISIPHBIE HOYH;

- CUJIbHBIE BETPHI;

- CHE)KHBIE 3aHOCHI.

JUINTEeTbHOCTh OTOMUTENBHOTO CE30HA HA CEBEPHBIX TEPPUTOPUSIX MOXKET JOXOAUTH 10 11-TH MecsLeB B rofy.
Hanpumep, B HopriibckoM ITPOMBIITIEHHOM paiOHE UIMUTENEHOCTh OTOMHUTEIBHOTO CE30HA COCTABISIET OoJiee TPEXCOT
nueit [6].

CeBepHBIE TEPPUTOPHH, TIO CYMME CPEIHECYTOUHBIX OTPUIATEIBHBIX TEMIIEPATyp BO3AyXa, MOAPA3ICIAIOT HA
ClenyIomre KInMaTuaeckue 30861, Puc. 1

2.MarepuaJibl H METObI



3amaun sHeprocOepekenns B yciaoBHax CeBepa MOXKHO pPAaClIpeNenTh IO HECKOJIBKUM, Haubojee BaKHBIM
HaIpaBJICHUSIM:

1. Ha cragum TpOEKTHPOBAHWS W IUIAHHPOBAHMA HACEIEHHBIX MYHKTOB MPHHUMATH  DPEIICHHS,
00ecTeunBaoIIUe TPH SKCIUTYaTAIlliH CHUKEHUE TETUIOBBIAEIECHUS OT 3/1aHuUi.

2. TIpu CTPOUTENBCTBE UCTIONBE30BATh 3G (EKTUBHYIO TEIUIOU3OJISAIMIO CTEH, KPHILI, TI0JIOB U TEIIOBLIX CETEH.

3. IIpUMeHATH COBPEMEHHbIE TEXHOJIOTHU U KOHCTPYKIIMH OKOH, CHIYKAIOIIUE TEMIONOTEPH.

4. B cucTeMax BEHTHIALMM MCIIOJIb30BaTh KOHCTPYKIIMM, OCHOBAHHbIE HAa PEKYIEPALUH TEIJIOBLIX MOTEPH 32
CUeT BO3yX000MeHa B TIoMeIeHusIx [7-8].

Ouesiea CymMma COBMMX Cy TOMMBX
ICTDOMAIHOCTI OTPMUITONMMX
TOppwTOpe B Gannax  Temnoparyp soaayxa, ' C
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6251 - 7700

Puc.l Kapra pailoHMpOBaHMSI CEBEPHBIX TEPPUTOPUU IO CYMME CPEIHECYTOUHBIX OTPHUIATENILHBIX TEMIIEpaTyp
BO37yXa.

C caMoro HaJana OCBOEHHUSI CEBEPHBIX TEPPUTOPHIl MPOMBIIUICHHBIE, )KUNbIE U aIMUHUCTPATUBHBIE 3[JaHUSI CTPOMIUCH
TI0 IIPOEKTaM, HE YUHUTHIBAIONINM IOCIIEAYIONIHE 3aTPaThl, BOZHUKAIOINE TIPH 00CITy>KUBAHUH ITOCTPOSHHBIX 00BEKTOB,
YTO IPUBENIO K HEONPaBJAHHO BBICOKUM MaTEPHANIbHBIM IOTEPSIM TPH 3KCIUTyaTalud 3THX 00beKkToB. BosHukia
HEOOXOAMMOCTh CO3JaHHs IIPOCKTOB C BHEIPEHHEM JHEProcOEperalmmx TEXHOJOTHH, CHIDKAIOIUX 00BbeM
MaTepUalIbHBIX BJIOKEHHUI MPU CTPOMTENILCTBE M IKCIUIyaTalid OOBEKTOB. B COBpEeMEHHBIX YCIIOBHSX AalbHeiiliee
OCBOCHHE M 3KOHOMHYeckoe pazutTHe KpaiiHero cesepa TpeOyeT HCIOJIb30BaHHE HOBBIX KOHCTPYKTHUBHBIX HIEH U
pellIeHuit emé Ha cTaliud IMPOCKTUPOBaHHS OOBEKTOB NMPOMBIIUIEHHOTO U TPayKIaHCKOTO Ha3HA4YCHUs. YMEHbIICHHE
MaTepHalbHBIX 3aTpaT IPU NaJbHEHIIEH 3KCIUIyaTallud 3TUX COOPYXKEHHMM - OJHA M3 BaXKHEMIIUX 3a1ad, KOoTopas
JIOJDKHA OBITH TIOCTaBJIEHa MPU pa3paboTKe MPOEKTHOM JTOKYMEHTAIlMH CTPOUTEIbCTBA B ycioBuix Kpaiinero Cesepa
[9-10].

3a robl OCBOCHHUS M Pa3BUTHS CEBEPHBIX TEPPUTOpHIi B Poccun HaKkomIeH OOJBIION OMBIT IPOEKTUPOBAHKS 1
IUTAaHUPOBKU CEBEPHBIX roponoB. Hampumep, B HopumbckoM mnpomeinuieHHOM paiioHe KpacHospckoro kpas amns
OOpBOBI ¢ BETPOM KHJIbIe KBAPTaJIbl IIOCTPOCHBI OYEHb KOMITAKTHO C Y3KMMHM Pa3pbIBaMU MEXIy JoMamu. braromaps
TaKO MIaHUPOBKE B XKUJIBIX 3aCTPOMKAX 3HAYUTEIBHO CHU3MIIACH CKOPOCTh BETpa. POBHBIE KPBIIIK JOMOB C IPOCTHIMU
(acagHBIMU NTPOQUISIMHA YMEHBINAIOT CHEXXHBIE 3aHOCHI Ha JoMax. Il MakCHMalbHOTO CHWKCHHS MHQMILTPALUN
3aHUH B YCIOBUSAX CUIIBHBIX BETPOB IIPU MPOEKTHPOBAHUH HA HABETPEHHYIO CTOPOHY BBIHOCST JECTHUUYHBIEC KIETKH,
KyXHHU H T.JI.

BwMmecte ¢ 9KCcTpeManbHBIMH KIMMaTHIECKUMHU YCIOBHAMH PHc.2 CTPOUTENBCTBO MPOMBIIUIEHHBIX OOBEKTOB U
KUJIBIX 3JJaHUI OCJIOKHSET HAaJUYUe MHOTOJIETHEH Mep3JIOThl U TpeOyeT MPUMEHEHHS COBPEMEHHBIX TEXHOJIOTHH,
HaunHas ¢ 3aKnanku QysnaMenta. IIpu cTpouTenbcTBE 0OBEKTOB B yCIOBHUSIX MHOTOJETHEH Mep3noTel B Poccun Ha
CEeTOAHSALIHUM IeHb NPUMEHSIOTCS 1Ba BapyaHTa BO3BeJCHNUS (yHIaMEHTOB: HEIOCPEICTBEHHO HA TPYHTE U Ha CBasX,
KOTJa JUIsl BEeHTHIIILIUY MEP3JI0H MOBEPXHOCTHU CO3JAETCs 3a30p MEXKIY TPYHTOM U OCHOBaHHEM. CTpPOUTENBCTBO JOMOB
Ha TPyHTE, KOTOPBIIl MOCTOSIHHO MEHSET CBOIO CTPYKTYpY, CBA3aHO ¢ OoJIbIIMMHM TpyaHOCTsMu. Ilpu skcrtyaranmn
3[JaHUS] HATPEBAIOT MEP3JIbIA I'PYHT, ¥ OH T€PSIET MOHOJIUTHOCTb. [Ipy 3TOM MeToze 3akianke GyHAaMeHTa HEOOX0aUMO
NpUMEHEHHE BEICOKOKAUYECTBEHHOI TEIUIOM30IISLMH, TIpeJoTBpaliatonieil orranBanue [11-13].
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Hannume MHOTONETHEH MEp3NOTHL, CE30HHOE NMPOTAaMBaHWE TPYHTA, HU3KAas HECYIIas CIIOCOOHOCTH TaNbIX TPYHTOB U
HECTaOMIILHOCTh CaMOW MEp3JIOThI, TIPUBOIAT K HEOOXOAUMOCTH MPOKJIAIBIBATh BCE TPYOOIPOBOIBI HA MOBEPXHOCTH
IpYHTa — Ha OIOpax WM IO 3CTakajiaM. BcnencTBue 3TOro, TpyOONpOBOIBI IPOJOKEHHBIE TaKUM CIIOCOOOM
MOJIBEpraroTcs 0oJice CHIBHOMY BJIMSHHIO HHU3KHUX TEMIICPATyp, YeM MpPHU MOJ3EMHON MpOKIaake. B 3uMHHI mepuon
rojia TCIUIOBBIC MOTEPU C MOBEPXHOCTH TPYO 3HAUMTEIHLHO BO3PACTAIOT, M BO3HHMKACT yrpo3a MX 3amep3anus. UToObl
YMCHBIIIUTh TEIUIOBBIC MOTEPU M PUCK 3aMep3aHHsl TPYOOIPOBOJOB HEOOXOAMMO MMPUMEHSITH TSIUIOU3OJIALHUIO TPYO,
MPOKJIaAbIBaTh BOJOIPOBOABI C TEIUIOBBIMU CIIyTHUKAMH, BO3BOJUTH IMPOMEKYTOUYHBIE KOTEJIbHBbIE HAa BOJAOBOJAX.
[IpuMeHeHNE U SKCIDTyaTalrs JaHHBIX TEXHOJIIOTHH TpeOyIOT 3HAYUTEIBHBIX MaTePHAIbHBIX 3aTPaT, He 00CCIICUNBAIOT
MONMHON TapaHTHH Oe3aBapuUitHOH paboThl ceTell W HEOOXOAWMOTO YpOBHsA 3HeprocOepexeHus. [IpoOmema
KOMMYHHUKAIIMHA B YCIOBUAX BEYHOH MEP3IIOTH - A(PEKTHBHAS TEIUIOM3OJAIHA. B oTiamune oT HEOONBIINX CEBEPHBIX
MIOCEJKOB, TJ¢ KOMMYHHUKAIIMH MPOKIAJBIBAIOT MOBEPXY, B KPYMHBIX Toponax, Hampumep B Hopumscke, Bce TpyOBI
YIIO’KEHBI TOJT 3eMIIeH Ha riryouHe 6 M. J{71st Toro, 4ToOBI yOepedb OT Teria Mep3ible TPYHTHI, TPYOBI MPOKIAIBIBAIOTCS
HA PACCTOSHMM OT JOMOB, YTO CHIDKAET OIMACHOCTh OTTamBaHust rpyHTa [14]. Jlis CHMKEHUS TEIIONOTEPh
TpyOOIPOBOIOB MPU MOHTAXKE MPUMEHSIOT TEIJIOU30JISIINIO U3 PAa3IMYHBIX MAaTEPUaJOB, B 3aBUCUMOCTH OT YPOBHS MX
TETJIONPOBOJHOCTH W YCJIOBUH WX TPHUMEHEHHUS B BHJE CIEIUAIBHBIX «CKOPIYM», TaKXKe HCIOJB3YIOT TPYOBI C
3aBOJICKOM M30JISLIMEN U TIPU YKIAJKe H30JUPYIOTCS TOJBKO CThIKW. Tab. 1. [IpumMeHeHne 3TUX METOJ0B U CIOCOOOB
MIPUBOJIUT K YBEIIMUCHHUIO SHEPTOCOEPEKEHUS MTPH IKCILTyaTallii TeTUIOIICHTPAICH.

Tab6auna 1 CpaBHHUTEIbHAS XapaKTEPUCTHKA TEIUIOM30JSIIMOHHBIX «CKOPIYID U3 Pa3HBIX TEIUIOM30JISIIIMOHHBIX
MaTepuaoB.

Marepuaj IaoTHOCTD, (KIr/M3) TenJionpoBOHOCTb, TommumuHa MaTepuaJa,
B1/m3 (Mm)
MICHOTIOJIeypeTaH 40-80 0,025 40
MICHOTIOIIMMTEP O 15-50 0,038 40-150
MUHEpaJIbHasl BaTa 20-40 0,048 100

Bonbmre BO3MOXHOCTH YCIICIIHOTO PEHICHHS 3aladd JHeprocOepexeHuss Ha Ttepputopusx Kpaitnero Ceepa
3aJI0KCHBI B PEKOHCTPYKIIMU U 3aMEHE 000pyIOBaHUS U TPYOOIPOBOJOB, 00ECIICUNBAIOIINX TEIIOCHA0KEHUE KHIIOTO
(hoHIa TOPOIOB ¥ MOCENKOB. B HacTOANINI MOMEHT TEIIOCHAOKEHHE KIITOTO (POHIA OCYIISCTBIICTCS B OOJNBITHHCTBE
ClIy4aeB IO IEHTPAIU30BAHHOMY MPHHIUIY. TeIosHepreTuIeckoe 00OpyAOBaHKe, MMOABOASAIINE TEIUIO W BOAY K
moTpeduTensiM, TPyOOIPOBOIBI JABHO BBHIPAOOTAIM HOPMATHBHBIN CPOK 3KCILIyaTanud. 110 JaHHBIM, MPOBEAEHHBIX B
HacenEHHBIX MyHKTax CeBEPHBIX PErHOHOB 3KCIIEPTH3, HM3HOC 3TOro obopymnoBanus mocturaet 60-70%. IIpoucxomst
aBapUiiHBIC CHUTYAIlMH, KOTOPbIE MPHUBOIAT K TOMY, YTO IPH DKCTPEMAIBHO HU3KHUX YJIMYHBIX TEMIEpPATypax IKUJIbIC
COOPY)KEHUS U, MaKe IENble KBaPTaJbl, C ThICSYaMH NPOXKUBAIOIIMX B HHUX JIFOACH, ocTarorcs Oe3 Tema. s Toro
9TOOBI CHHU3UTh ABAPUHHOCTH OOOPYMOBAHMS M YMEHBIIUTH KOJMYECTBO TEIUIOBBIX IIOTEPh HEOOXOIUMO
aKTHBU3UPOBATh MOJCPHHU3AIMIO YCTapEeBIIErO0 OO0OPYAOBaHMS M MPU 3aMEHE OTCIYKHBIIAX CBOE BpeMs
TPyOOIPOBOIOB UCIIOJIB30BATh COBPEMEHHYIO BHICOKOA((EKTHBHYO TEIUIOM30IAIIHIO.

3. Pe3yabTatsl

Ha reppuropusix Kpaiinero CeBepa SKOHOMHS SHEPrHM JOJDKHA HAYMHATBCS B Tpolecce ee reHepanuu. Ilo
COBPEMECHHBIM MEXIYHAPOJHBIM MapaMeTpaM IIUPOKO paclpocTpaHeHHas B Poccuu TerioBast SHEPreTHKA CUYUTACTCS
HU3KOO(Q(QEKTHBHOW M K TOMY > OHA HEPEIKO OKa3bIBAaeT T'yOUTEIbHOE BO3JCHCTBHE HAa OKPYKAIOIIYIO Cpeay.



VYBenuuenne 3QPEKTUBHOCTH TEIUIOIHEPTETHYECKOT0 KOMIUIEKCa M yMEHbLICHUE 3arpsi3HEHUsI OKpYXKalolel cpelbl
obecrieuuT mepexoj; ¢ HOTpeOieHus PHEPruu, BbIpabaThIBa€MON HEBO30OHOBISIEMBIMH MCTOYHHMKAaMH (Ta3, He(Tb,
yrojp), Ha IIUPOKOE HCIIOJIb30BAHHWE ANbTEPHATUBHBIX BHIOB JHEPIreTHKU (BETPOBas, DHEPrHs OKeaHa W T. I).
O/HOBpEMEHHO HEo0XoJuMa pa3paboTKa OE30TXOHOW TEXHOJOTHHM HCIOJIB30BaHUS HE(TENPOayKTOB, HalpHuMep,
UCIIOJIb30BaHMS TIOIYTHOTO HE(TSIHOTO Ta3a.

OpmanM m3 caMbIX () (EeKTHBHBIX CIIOCO00B pelIeHus 3a1ad dHeprocOepexenus B paifoHax Kpaitnero Cesepa
SIBISIETCST BHEIPEHHE HHEProcOeperarIinx MaTepHalioB, TEXHOJOTHH M YCTPOWCTB MPH CTPOUTEIHCTBE HOBBIX
00BEKTOB M MNpH KAaNWTAIFHOM PEMOHTE YK€ CyIecTBYIOmuX. Js yBEIMUYCHHS SHEProcOEpeTraromux KadecTB
MPOMBIIICHHBIX M JKHJIBIX OOBEKTOB B CEBEPHBIX PETMOHAX NPH WX AANbHEHWINEH 3KCIUTyaTaluy, Ha CTaJuHd HX
CTPOUTENHCTBA HEOOXOIUMO HPUMEHSTH COBPEMEHHBIE TEXHOJOTMH M MaTepHaibl A TEIUIOM30JIMU (DacajoB u
KpoBelb. MHOTONETHHE HAOMIONEHWS W HWCCICNOBaHMA TMOKa3add dS(GEKTHBHOCTh NPHMEHEHHUs HAaBECHBIX
BEHTWIIMPYEMBIX (acaiHblX cucTeM. D(PPEKTHBHOCTh ITUX TEXHOJOTHH JTaeT BO3MOXKHOCTh IPUMEHEHHS X B HOBOM
CTPOUTENBCTBE M ISl YTEIICHUS! YK€ IOCTPOCHHBIX 31aHUH MPU MX KallUTaJIbHOM peMoHTe. OCOObIM MPEUMYILIECTBOM
JITAHHOW TEXHOJIOTMHU SIBJISICTCS BO3MOXKHOCTh MX MOHTa)ka HE3aBHCHMO OT BPEMEHH rojila M IOTOJAHBIX YCIOBHii, B
OTJIMYHE OT IITYKATYPHBIX CHCTEM, KOTOPBIC BO3MOKHO MPUMEHSTh TOJIBKO MPH IUTIOCOBBIX Temmeparypax [15-17].

BenTtunupyembie dacagHble cUCTEMbl UMEIOT KOHCTPYKLHMOHHBIM 3a30p MEXIy OOJIMIIOBKOH M Hecymien
creHol. Hanuume BeHTWIMpPYyeMOH BO3AYINHOH NPOCIOMKM CIBHIaeT 30HY KOHJAGHCAIMM B  HAapYXKHBIH
TEIUTOM30JSIIIMOHHBINA CII0H, CIOCOOCTBYS YBEIMUCHHIO TEIUIOAKKYMYITHUPYIOIIEH CIIOCOOHOCTH MaccrBa CTeHHI Puc. 3

Hecyuwasa crteHa

Tennousonaums

BeHTUNMpyemblii 3asop
(He meHee 20 Mmm)

O6nuuyoska:
3awuTa oT AoXKAKA,
CHera, seTpa

Puc. 3 Bertunupyemsie GacagHble CHCTEMBI

3HaueHHe Tpe6yeM0ro COIIPOTHUBJICHUS NAPONPOHUIIAHHWIO W3 YCIIOBHS OrpaHUYCHUS BJIaru B Hapqu{oﬁ CTEHOBOH
TMaHeJIn 3a IEPUOA ¢ OTPUIATCIIbHBIMU TEMIIEpATYPaAMU COIPOTUBJIICHUA BO3QyXa MPECACTABICHO B Ta6n1/1ue 2.

Tadauua 2 3naueHus: TpedyeMoro CONMPOTUBIICHUS MAPOIPOHULIAHUIO Ryorp U3 YCIIOBHS OrpaHUuEHHs BIIary B
OTPAXKAAONICH KOHCTPYKIIMH B MIEPUO]T C OTPHUIIATEIILHBIMU CPEAHEMECTYHBIMU TeMIlepaTypamu, M 2 u-Ila/mr

(cyxas 30Ha BIQKHOCTH) (HOpManbHast 30Ha (BmaxxHast 30Ha BIIAYKHOCTH)
BIIAYKHOCTH)
Tpeo. (dakr. TpeO. (bakr. TpeO. (akr.
Hagecnoit
BEHTHPY MBI 3,47 5,34 2,62 5,34 2,08 5,36
dacan

JIms IpOMBINUIEHHBIX COOPYKEHUH 3 (EKTUBHBIM pemeHrneM OyneT NMPUMEHEHHE IIPH CTPOUTENBCTBE CTEHOBBIX H
KpPOBENbHBIX cOHABUY-nIaHenell. CeHJBUY-TAaHETH MMEIT ONTUMAJIBHOE COYETaHHE MOKas3aTened COOTHOUICHUS
TEIUIOTEXHUYECKHX XapaKTEepUCTHK C 3aTpaTaMM Ha MX IPOU3BOJCTBO UM KauecTBOM HcmoilHeHMs. KoHCTpykuus u
COCTaB  COHABHMY-TIAHENEH  MO3BOJIAET  ONTHMANbHO  PACHpEeNeNuTh  JEKOPaTHBHYIO,  TEIUIO3AIUTHYIO,
THAPONAPOU3OIALHOHHY0 M KOHCTPYKLUHOHHYI (GYHKIHMH MEXIy pa3nuuHbiMH Matepuanamu [19]. Kpome Toro,
Onarogapst BO3MOXKHOCTH HX BCECE30HHOTO MOHTaXXa W CPaBHUTEIBHO MajOMy BeCcy KOHCTPYKIHMH, JOCTaBKa 3THX



CTPOHTEIBHBIX MaTepuajioB B paiionbl KpaiiHero Cesepa Poccuu TpeOyeT HAaMHOTO MEHBIIIE MaTepHANbHBIX 3aTpaT,
4yeM 0oJiee TPaAULMOHHBIX CTPOUTEIBHBIX MaTepuaioB. Mcrnonp30BaHue B KAYECTBE yTEIUIUTENA KAMEHHON BaThl MPH
MIPOM3BOJICTBE CHOHIBUY-TIAHENEH ITO3BOJIMIO MHOTOKPAaTHO YBEJIMYUTH  JHEprocOeperaroliye KauyecTBa JaHHBIX
CTPOUTENBHBIX MaTepHanioB MHOTOICTHHI OIMBIT HCIIOIb30BAHMS JaHHBIX MaTEPHAIOB U TEXHOJOTUH B CTPOUTEIBCTBE
HACENCHHBIX MyHKTOB Ha KpaiiHeM ceBepe, T[OKa3al, YTO MHOTOCIOWHbIE MaHeTH C  3(GQPEKTHBHBIM
TEIUIOM30JSIIUOHHBIM MaTepHalioM - 3TO JIyYIIMHA MeTon Ul yBEIWYeHHUs dHeprocOeperaromero s¢¢exra npu
cTpouTenbcTBe 3maHuil. UToOBl oOecreunTs TpeOyeMylo BEIHMUMHY DJHEprocOepekeHHs, HEoOXOAWMO NpH
W3TOTOBJIICHWYM JAHHBIX CTPOUTENIBHBIX MATEPUalioB Ul CTEH, KPbIII M IOJOB NPHMEHSATH TEIUIOM30JLILHUIO C
K03 )UIUEHTOM TEMIONPOBOAHOCTH He Bhile, yeM 0,04-0,07 Br/(mM?-K) [20].

Jns manpHeHImero yBeIHYeHHs SHeprocOeperarIiux KadecTB JaHHBIX CTPOUTENBHBIX MAaTEpUaJoOB IPH HX
U3TOTOBJICHHN HEOOXOIHMMO HCIIONB30BAaTh COBPEMEHHBIE TEILIOM30JIUOHHBIC MaTepHANbl C YITyYIIECHHBIMU ()HU3UKO-
MEXaHHYECKHMH CBOWCTBAMHU, KOTOpPBIC YBEIHYAT CPOK IKCIUTyaTal[Md W MPHUBEAYT K CHI)KCHHIO PAcXoJOB Ha WX
oOcnmyxuBaHue u cozaepxkanue. IloaTroMy, B Hacrosiiee BpeMs IO CPaBHEHUIO C IIPEIIIECTBYIOLUIMM IEPUOJOM
MOBBIIIAIOTCS TPeOOBaHHSA K TEIUIOM30JIIIMOHHBIM MaTepHanaM, MPUMEHIEMBIX MPH CTPOHUTEIBCTBE B YCIOBHSX
Kpaiinero cesepa. 1o moka3zaTeisiM TEIUIONIPOBOAHOCTH, IOXKAapHOHW 0€30MacHOCTH, MPOYHOCTH IPH MEXaHWYECKOM
Bo3zeiictBu M T.n. CpaBHEHHE OCHOBHBIX XapaKTEPHCTHK (H3MKO-MEXaHMYECKMX CBOWCTB COBPEMEHHBIX
Terton3oasuuoHHbIXx MaTepuanoB (FOCT 9573-2012) [21] B cpaBHeHHH ¢ paHee HCHONB30BAaHHBIMU MaTepHaIaMH
MIPUBEIICHO B TabIHIe 3.

Taﬁ.lmua 3 CpaBHI/ITeJ'ILHaSI XapaKTCPUCTHKA OCHOBHBIX @HSHKO'MGX&HH‘ICCKI/IX CBOICTB TCIIIIONU30JIAIIMOHHBIX

MaTepuaaoB
Dduszuko- Texnuveckue EnnHunbl CoBpeMeHHbIE PanHee ucnoJsb3yembie
MexXaHH4YecKHe ycJI0BHS H3MepeHust MaTepHabl MaTepHabl
cBoiicTBa I'OCT 9573-2012 I'OCT 9573-96
[110THOCTB Kr/m3 90-110 75-125
I'oprogectsb CTEIEHb HI" HI 1)
A 10 0,037 0,049
TermionpoBoaHOCTL %25 B1/(m K) 0,039 0,072
LA 0,044 -
AB 0,047 -
CXHUMaeMoCTh, He % 2 12
Goutee
[penen npoynoctu klla 8 -
MIPH PACTSKEHHUH, HE
MeHee

DKCIUTyaTallMOHHBIE M HEprocOeperaonye KauecTBa 3AaHAN ONPENEISIOTCS He TOIBKO Ka4eCTBOM OTACIKH, (PU3UKO-
MEXaHUYECKUX CBOWCTB TEIJION3O0JSILIMOHHBIX MaTEpPUaiOB, UX pa3MepaMu, KOHCTPYKIMAMH U T.1. BaxxHbiM akropom
SIBIISICTCA YPOBEHb UX 3aLIUIICHHOCTH OT BHEIIHUX HEONArompHsITHBIX BO3ACHCTBHM, TAKUX KaK Mepenajabl TeMIepaTyp,
MPOJIOJDKUTENFHOE BO3/ICHCTBUE OTPULIATENILHBIX TEMIIEpaTyp U aTMocdepHbIX ocaaku. [10aToMy, pU CTPOUTENILCTBE
o0nrexToB Ha KpaitHem CeBepe oco0oe BHUMaHHE JOJDKHO YIENATHCS K TEIUIO3AIMTHBIM CBOICTBAM OTPaKIarolIuX
KOHCTPYKIUA. BBICOKHE CKOPOCTH BETPOB TPEOYIOT CHCIHAIBHON 3alUThl OrPAKIAOIINX KOHCTPYKIUH OT
npoxyBaeMocTH. HeoOXomuM pacder pachpelelleHuss TeMIepaTyp IO TOJIIE OTrpaKIaroluX KOHCTPYKIHH, B
0COOCHHOCTH Ha BHYTPEHHEH MOBEPXHOCTH, C YIETOM BO3IYXOMPOHHUIIAEMOCTH.

Juis co3maHusl HEMPEpHIBHOTO TEIUIOBOTO KOHTYpa 3[aHWsA HEOOXOAMMO MOJ00paTh TONIIUHY YTEIDIHTENS IS BCEX
KOHCTPYKLHUH, COOTBETCTBYIOILETO JAHHOMY YCIIOBHUIO:

Ronp > ROHOpM

OTO TMO3BOJWT HE [OMyCTUTh BO3HWKHOBEHHS «MOCTHKOB XOJIO/Ia», BBI3BIBAIOIINX TOYEYHOE OXJIAKICHHE
MTOBEPXHOCTEH, B pe3yIbTaTe KOTOPOTO BO3MOXKHO 00pa3oBaHUe KOHAEHCATA.

[lepcrieKTHBHBIM HANpaBIEHUEM B YBEIWYCHHH HHEProcOEpeXeHUS MpPU HKCIUTyaTal[dH 3JaHUH SBISETCS
TEIUTOM30JISIINS CBETOMPOBOIAMINX KOHCTPYKIMHA. OTHOCHTENBEHO BBICOKAsl CEOECTOMMOCTH TOIUTHBA M 3JIEKTPOIHEPTUN
B ycioBusix CeBepa enaloT SKOHOMHUUECKH PEHTA0EIBHBIM IIPUMEHEHHNE HOBBIX TEXHOJIOTHH aKTHBHOW TEIUIO3AINTHI
3MaHUH C KCIOJIB30BAHMEM BAaKyyMHOW TEIUIOM30SLMUA M BO3MOXKHOCTH IOJyYEHMs IOMNOJHUTEIBHONM JHEPTUU OT
COJIHEYHBIX JIyuei. DTH TEXHOJIOTHH MTO3BOJISIIOT CHU3UTH TIOTEPH HEPTHH B 3[aHUSX 110 25%.

Terno3anyTHele XapaKTEPUCTHKH OKOH TaK)Ke SBISIIOTCS BaKHBIM (DaKTOPOM SHEprocOeperarommx KayecTB
3MaHuil U coopyxeHui. OOIIMe TEruIonoTepy 4epe3 CBETONPO3PavyHbIe OTPaXkJaroIie KOHCTPYKIMHM CPaBHHUMBI C
TEIUIONOTEPSIMUA Yepe3 CTeHbI, HECMOTpPS Ha TO, YTO IUIOMIAJb OKOH B OOIIEH CTPYKTYpe TEIUIOBOTO KOHTYpa 3/1aHMs
ropaszi0 MEHbUIE IJIOLAAH CTEH.

TemnmooTnaya OKOHHBIX OJIOKOB JOJKHA COOTBETCTBOBATH CIEAYIOIIEMY YCIOBHIO:



RQKHP 2 RQKHopM

JIyst ceBepHBIX TEPPUTOPHUIl TaHHOMY TPeOOBaHHMIO MOTYT COOTBETCTBOBAThH OKOHHBIC KOHCTPYKIMHU C IISIThIO U Oojee
KamepaMmy NpoQuIs, UMEIOIIMMH HU3KO-DMUCCHOHHBIE CTEKJIa, KaMepbl KOTOPOTo 3aIloJIHeHbl aproHoM. Kpome atoro
IIPU CTPOUTENBCTBE ISl CHIDKEHHS ITOTEPh TEIUIA B 3JaHUSIX U COOPYKEHHSAX, LIENecO00pa3HO yCTaHABINBATH OKOHHBIC
OJIOKM MEHBINeH KBaapaTyphl. Tak Kak MPOIODKUTEIHHOCTh CBETOBOTO MHS B CeBEpHBIX paiiOHAaX B 3MMHHI IEPHOI,
OUYCHb Maja, Ha OCBEUIEHHOCTb 3IaHUH 3TO 0c000 HE IOBIMSET, a YMEHBIICHHE IOTEPH TEIUIA, IO OLECHKaM
CIICLUAINCTOB, IPUBEAET K CHIKCHHIO MaTepHaIbHBIX 3aTPaT A0 IMoIyTopa pas [22].

[Ipn ycTpaHeHnn yclIoBUI NPUBOAALIMX K HEXEIATEIFHOMY YPOBHIO HHQWIBTPALNH, CO3JAETCA AOCTATOUHO
repMeTHYHasi TeIulo3alluTHas 000JOoYKa 3/aHusl, NPU KOTOPOH (yHKIMOHMPOBAHHE ECTECTBEHHOW BEHTHIILIMHU,
MIPOUCXOJAIEH 3a cueT nepenaja ypoBHS AABICHHUS BHYTPH M CHApY>KU MOMELICHHs, HEBO3MOXkHO. IToatomy, mpu
MIPOEKTUPOBAHUH M CTPOUTEIBCTBE HPOMBIIIJICHHBIX M JKWIbIX OOBEKTOB HEOOXOAWMO IIPEIYCMOTPETH YCTaHOBKY
MEXaHUYECKOM IMPUTOYHO - BBITSOKHOM BeHTWALUH. OAHOM M3 pa3sHOBUIAHOCTEH MNPUHYIUTEIBHON BEHTWISALUU
SBIICTCA CHCTEMa C peKylepalueld Temiaa BBITSDKHOIO BO3AyXa, KOTOpas MO3BOJSIET 3HAUUTENBHO CHHU3HTH
9HEpPro3arparsl Ha oTomieHue [23-24].

[IpuHIMD pefcTBUS peKymepaTopa OCHOBAaH HAa HCHOJNB30BAaHMM TEIUIA BBIOPACHIBAEMOTO BO3MyXa Ul
MOJIOTPEBA ITOJAaBAEMOI0, ITyT€M IpPUHYANTEIBHOW MEXaHMYECKOM 04 M BBHITSHKKM M3 IIOMELICHHS BO3IyXa.
TemmooOMeH MPONCXOANT B TEINIOOOMEHHBIX KacceTax 0e3 CMENIMBaHMs MOTOKOB BXOZSIIETO U IT01aBaEMOT0 BO3IyXa.
Puc. 4

yauua nomeuieHume

Puc. 4 [TpuHnmn qeiicTBUS BEHTIISALUY C peKyIepanyei Tema.

4./Tuckyccun.

AnHanu3 mony4yeHHOH ~uHGOpPMAlMKM  OKa3aJl, YTO HAJEKHOCTb HJHEProcOEpPEe,EHUs: B  IKCTPEMaJbHBIX
YCJIOBUSIX CEBEpPHBIX TEPPUTOPHUM SIBISETCS OJHUM M3 KIIOUYEBBIX BOIPOCOB, PELIEHUE KOTOPOrO MO3BOJUT
3HAYHUTENBHO YIYUYIIATh KAa4eCTBO JKM3HU HACEICHUS M IMOBBICHTH XKH3HECMOCOOHOCTh 3THUX PernoHOB. OCHOBHBIMHU
mpoOJIeMaMu Uil CEBEPHBIX TEPPUTOPHH SIBIIETCS W3HOC SHEPIeTHUECKOTO OOOPYAOBAHWSA, UIUTEIBHBIA TMEPHUOJ
OTONIHTEIBHOTO CE30HA, W30JUPOBAHHAS CHCTEMa SHEProCHAOXKEHWs, HU3Kas HeCcymas CIOCOOHOCTh TPYHTOB,
JIOpOTOCTOSIIAs TOCTaBKa TOILIMBA.

Heo0xoauMbIM yciI0BHEM ISl TOBBILICHHST HAJIEKHOCTH 3HEPrOCHAOXEHUsl, SBISIETCS] MPHHSATHE PELICHUH
HAIleJICHHBIX Ha d3(dekTuBHOE »>HEProcOEpekeHHe Ha CTAAWKM [POCKTHPOBAHUS OOBEKTOB M  BHEIPEHHE
9HeprocOeperaroImx MaTepruaNoB, IPUMEHEHNE M SKCIUIyaTalHs TEXHOJIOTHH JJIsl yMEHBIIEHUS TEIJIOBBIX MOTEPh U
CHIDKEHHSI SKCIUTyaTaIlMOHHBIX PUCKOB. OOecredeHne pernoHOB KBANMN(HUIIMPOBAHHBIMU HHXCHEPHBIMH U Pab0InMu
KagpamMu. BeIBOJ Ha KauyeCTBEHHO HOBBIM TEXHOJIOTHUECKUH YPOBEHb NMPOU3BOJCTBA SHEPTHH HA CUYET MOJCPHHU3AINU
9HEPTreTUYECKOro 000pyI0BaHUS. YBEIHUCHHE 00HEMOB HCIIOIB30BAHNS MECTHBIX SHEPTOPECYPCOB U BO30OHOBISIEMBIX
HCTOYHUKOB YHEPTHH JUTSA 3(PPEKTHBHOTO UCIIOIB30BaHUS PECYPCOB M YMEHBIICHUS 3arpsi3HEHUS OKPYKAFOIIEH CPEIIbI.

BruiBoabI.
Jocrmkenne 3QPeKTHBHOTO IHEProcOCpeKeHUsT MPH OCBOCHWU W pa3BUTHH Tepputopuii KpaliHero ceBepa mmeer

OrPOMHOE 3HAUYEHUE U SIBJISAETCS AOJTOCPOUYHOM MPOrpaMMoM, B OCHOBE KOTOPOH Jie)KaT MHHOBALIMOHHBIE HMPOEKTHI
palMOHANBHOTO U 3(PPEKTUBHOTO UCIONB30BAHMS YHEPTOPECYPCOB, BHEIAPEHHE HOBBIX TEXHOJIOTMH W MAaTEPUANIOB B
CTPOMTENbCTBE, MOJEPHHU3AIMS ycTapeBmiero obopynoanus. Kpome Toro B 3TOH mporpamMme HyXXHO ONpPEHETHTH
COIYTCTBYIOIINE TNPHHIWIB W MEXaHW3MBI JEHCTBHSA, HEOOXOOWMBIE JUIS IOCTIDKEHHS IIOCTABICHHBIX IEJeH u
pemeHnst KOHKPETHBIX 3aJ]1a4, TaKhe Kak:



- obecrieueHne OBICTPOTrO POCTa IPOU3BOJCTBA, IyTEM BHEAPEHUS JIOCTHXKCHUI HAYKN M HOBBIX TEXHOJIOTHH;
- pa3BHUTHE U MOJIEPIKKA JACHCTBYIONINX TEPPUTOPUATILHO-TIPOM3BOACTBEHHBIX KOMIUIEKCOB M CO3JIaHNE HOBBIX;
- pa3BHTHE HOBBIX M  NOJJIEp)KaHHE CYIIECTBYIOUIMX TPAHCIIOPTHBIX CHCTEM, OOCIY)KMBAIOIIMX OCHOBHBIC
rpy3onepeBo3kH Ha CeBepHbIE TEPPUTOPUH;
- nuddepeHIUPOBaHHBIA MOAX0J K IUIAHUPOBAHUIO DPAa3BUTHS CEBEPHBIX TEPPUTOPUH, HMCXOIs M3 0CcOoOeHHOCTEH
TPAaHCIIOPTHONW 00ECIIEYEHHOCTH M MIPUPOTHO-KINMATHIECKHIX YCIOBHIL;
- HEOOX0ANMOE CONNATbHO-3KOHOMUYECKOE Pa3BUTHE CEBEPHBIX TEPPUTOPHH.

Crnemyer OTMETHTH TaKx)ke, UTO IPH CTPOHUTENBCTBE 3MAHUN M COOPYKCHUH B apKTHUECKOW 30HBI BocTouHOMH
CuOmpH BO3HUKAIOT CIIEAYIOIINE HanOoee XapaKTepHbIe TPOOIeMEI.
1.TIpoGieMbl H3BICKaHUIHA
I'pyHTOBBIE YyCIIOBHS apKTHYECKOI 30HBI 00NAAAIOT IIMPOKO HEOMHOPOAHBIM COCTaBOM M TPEOYIOT MOAPOOHBIX Ieo-,
KPHO- M THAPOTEOJIOTUYECKUX HCCIeI0BaHuH. V3MeHeHne TeMIIepaTypHOI0 COCTOSIHUS, @ TAaK)Ke BETPOBBIX, CHETOBBIX
Harpy30K BHOCHT CYIIECTBEHHbIE KOPPEKTUPOBKH B IIPOTHO3 COCTOSHUS MHOTOJIETHEMEP3IIOH TOJIIH.
2.I1poGyieMbl MPOEKTUPOBAHUS U CTPOUTEIHCTBA
OTCyTCTBYIOT [IOCTOBEpHBIE MHOTOJIETHHE CBeAeHHS 00 OS(QEKTUBHOCTH MPUEMOB 3aMOPAXHMBAHMS W/WIU
NOJJIep)KaHus B 3aMOPOKEHHOM COCTOSHMM TPYHTOB IT0J] 3AaHMAMH. Hemonmxopsiue Uit SKCIUIyaTaluy B YCIOBHAX
aPKTUYECKOI 30HbI CTPOUTEIIbHBIE CMECH ¥ MaTepUaIbL.
3.IIpobaeMbl SKCIUTy Tl
HenocrosiHHOE cobumoaeHne TpeOyeMol 3KCIUTyaTaluy SBJISIETCS OCHOBOW ISl JONOHUTENBHBIX (DaKTOPOB M3MEHEHHS
TPYHTOBBIX YCIIOBHH B I'paHHIAX 3aCTPOHKH.
KoMmOnHMpoBaHNE CYIIECTBYIOIUX pEIICHUH MpodieM Temno3(p(EeKTHBHOCTH OTAECNbHO JUIA KaXJOH KOHKPETHOH
IUTOLIAKH SABISIETCST HauOoiee MOIXOIAIIUM CIIOCOOOM NPOBEACHHS CTPOMTENBCTBA W PEKOHCTPYKIMH 3[aHUH H
coopyxenuit B ycinoBusax Kpaitnero Cesepa.

Ha ceromusimuuii neHp Ha Teppuropusx CeBepa NpoKUBarolee HaceleHHe o0NafaeT aaalTHPOBAaHHBIM K
JKHU3HH U PabOTE B IKCTPEMAIBHBIX YCIOBHUSAX MOTCHIUAIOM, HEOOXOAUMOW KBaTH(PHUKAIMCH HHKCHEPHO-TEX HUUCCKIX
U TPYAOBBIX KaApoB. UTOOBI MPEeJOTBPATUTh OTTOK HACEJICHHs M TNPHUBJICYb HOBBIC MHBECTUIMM I JaJbHEHIIEro
OCBOEHMSI OOTaTHIX MPUPOAHBIMU MCKOIMAEMBIMU U SHEPTeTUYECKUMHU pecypcaMi TePPUTOPHUIl, HEOOXOIUMO CO31aBaTh
KOM(OPTHBIE YCIIOBHS TIPOKUBAHHSI.

HpI/I 9TOM HY>KHO BO I/I36C)KaHI/Ie HCTATUBHBIX OKOJOTHYCCKUX HOCHC}ICTBI/Iﬁ B03ﬂeﬁCTBHH Ha CypOBYIO U B TO

e BpeMs Xpynkyto npupoay Kpaitnero CeBepa npoBOAUTH TIIATEIbHBIE PEBAPUTEIHHBIC UCCIIEIOBAHUS.
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