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B HacTosimiee Bpemsi pu MpOEKTUPOBAHUM, CTPOUTEIBLCTBE U HKCILTyaTalluu 31aHUM
U COOPYXXEHUW aKTyaJIbHOW TpOOJEeMOM SBISETCA YBEJIMUYEHHE UX YCTOWYHMBOCTH K
BO3JICUCTBUSAM,  BBI3BAHHBIMU  NPUPOAHBIMM  KaTakKJIM3MaMHM U TEXHOTE€HHBIMHU
YpE3BbIYANHBIMUA CUTYyalHMsIMA TaKUMH Kak: JJIMTEIbHOE IEWCTBUE HU3ZKHX W BBICOKHX
TEMIIepaTyp, MOXKapbl, HABOJAHEHMS, 3€MIIETPSCEHHUS, B3pPbIBBI W T.J. 3JaHUE JOJKHO HE
TOJIKO OJIHOKPATHO BBIJIEP’KATh CHJIBHOE BO3ACHCTBUE, YTOOBI CHACTH KU3HBb U 3I0POBBE
JI07Ieil, HO OBITh CIIOCOOHBIMH JJIUTENBHO (PYHKIIMOHUPOBATH B SKCTPEMANBHBIX YCIOBHSIX,
0e3 TMOBpPEXKICHUS HECYIIUX KOHCTPYKIIMH U CHCTEM Ku3HeoOecmedeHus. Tak ke
HEOOXOJUMO YYHTHIBATh IOCTOSHHO pacTylue TpeboBaHUsS K 3HEProdd(HeKTUBHOCTH U
KOM(OPTHOCTH MPOKUBAHUS TPU CHUKEHUU CEOECTOMMOCTH CTPOWTEILCTBA W 3aTpaT Ha
MOCJIEIYIOLLYIO SKCILTyaTalUIO KUJIbSI.

Panee HamMm mipeqyiokeHa KOHUEMIMS  MaJO3TaXHOTO  CEHCMOYCTOWYHMBOTO
9HEprod(PPeKTUBHOTO CTPOUTENBLCTBA, B KOTOPOM 0003HAYEHBI OCHOBHBIE (PAKTOPHI,
BIIMSIIOIAE HA >KU3HEHHBIM LUK 3[JaHU M TO, KaK HYKHO CHWXAaTh WM YCTPaHSITh HX
Bo3zeiicTBue. [IpeyioxkeHo CTPOUTh MaNOATaKHbIE 34aHusl, 0e3 3arayOiaeHus] U IPUBSI3KU K
IpyHTY, 0€3 HECyIHMX CTCH, HC NPHUMCHATh HE TEXHOJOTUYHBIC W/WIM HE JOJTOBCYHBIC
Marepuanbl U U3JEIHs, 3al0JIHUTh BCE OrPAXKIAIOIINE KOHCTPYKUHWU MOHOJUTHBIM JIETKUM
oeTonoM [1].

[IpennoxkeHHass KOHLEMNIMs MOXET ObITh peanu3oBaHa C T[PUMEHEHHEM
BHYTPEHHETO HECYIETo KapKaca U (POPMHUPOBAHUEM OTPaXIAIOIINUX KOHCTPYKIIUHN U3 JIETKHX,
HErOpIOYMX MAaTEepUajoB € BBICOKMM CONPOTHUBICHHEM Terulonepenadye. BapuaHT Takoit
KOHCTPYKLUU NpeuioxkeH B [2] (cm. puc. 1).
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Puc. 1. [lonepeunsrii pa3zpe3 3nanus: 1 — pyHIaMeHT; 2 — KOJIOHHAa BHYTPEHHETO KapKkaca; 3 — pureib
BHYTPEHHETO Kapkaca, 4 — Oalka TEpeKpHITHSA; 5 — THYTBHIH mpoduiab;, 6 — JHCT ONaTyOKwH;
7 — BHEWIHU# Kapkac; 8 — n€rkuit 0eToH; 9 — BpeMeHHbIH (ukcarop.



CymHoCTh mpeiaraeMod KOHCTPYKLIMH B TOM, YTO 3[JaHHUE COCTOUT U3 JBYX
KapkacoB. BHyTpeHHHI HeCymIMW KapKac 3[aHWs COCTOWT W3 KOJOHH, purelied u 0ajok
MEPEKPBITHI BHITOJTHEHHBIX W3 TPYO KBaJApPaTHOTO W/WIM TPSIMOYTOJNbHOTO ceueHus. [Ipu
HEOOXOJUMOCTH, JJsi  YBEJIMYEHHUS  Hecylled  CHOCOOHOCTH, OTHECTOMKOCTH U
CeHCMOCTOMKOCTH, TPYyObl MOTYT OBITh TaK)K€ 3aIlOJIHEHBI TSKEIBIM WUIU JETKUM OETOHOM.
D10 AaéT BO3MOXKHOCTb pEalM30BaTh MPAKTUYECKU JIOOYI0 IUIAHUPOBKY 3Ta)ka, MPUUYEM
pa3INuHyI0 Ha KaXIOM dTaxke. BBICOTHI 3Taxkell Tak ke MOTYT ObITh Pa3NTUYHBIMU B OJHOM
31aHud. BHemHMil Kapkac 34aHHUA CIOYKUT s KpEIUIEHHs JIMCTOB ONAlyOKH U, II0
HEOOXOJMMOCTH, OOJIUIIOBOYHBIX (hacaaHbIX SJIEMEHTOB [3].

Paccrosinne mexny kapkacaMu MoxeT ObITb OoT 10 c¢M M Bbllle, MO TOJIIUHE
3aMoIHIEMOr0 MOHOJIUTHBIM JIETKUM O€TOHOM, JUIsl o0ecrieueHus: TpeOyeMbIX TapaMeTpOB 110
TEIUI03AIUTE 3AaHUS.

Jlna peanuzanuu MpeIoKEHHON KOHIICTIMU C MOMOIIBI0 JAHHOTO TEXHUYECKOTO
pelIeHNs MBI [TOCTAPAINCh OOBEIMHUTH TEXHOJIOIHIO CTPOUTENIHCTBA Ha OCHOBE KapKaca U3
CTAJIbHBIX TPYO M TEXHOJIOTHI0 MOHOJUTHOM 3aJIUBKH MOTUCTUPOIOETOHOM [4].

PaccMoTpuM OCHOBHBIE OCOOEHHOCTH COBPEMEHHOr0 NOJUCTHposiOeToHa. [l
MPUTOTOBJICHUS] TOJUCTHPOIOETOHA HCIONB3YIOTCSA: LIEMEHT, BOJA, HIAPUKH BCIICHEHHOTO
NIEHOTIOJIUCTUPOJIa U BO3YXOBOBJIEKaOIas cMmoja. B mpoiecce mpuUroTtoBieHHUs CMECU B
[IEMEHTHOE  MOJIOKO  BOBIIEKAIOTCS ~ Menbuaiiive  My3blppkd  Bo3ayxa. lapuku
MEHOTIOJIUCTUPOJIA CIIOCOOCTBYIOT PAaBHOMEPHOMY PACIpPEAEICHUIO Ty3bIPbKOB B LIEMEHTHOMN
MaTpuiie. bmaronmapss sTomy OOBEMHBIN BeC MOTUCTHUPOIOETOHA MO BCEMY MOHOJIUTHO
3aIUTOMY OOBEMY paBHOMEpEH M JIMIIb HE3HAYUTEIBHO OTIMYAETCS MO BBICOTE 3aIMBKH. B
HACTOAIIEE BpEeMsl HaJakeHO MPOM3BOJACTBO MOIUCTHPOIOETOHA, BbiaepxkuBaromero 500
LIUKJIOB 3aMOpaXMBaHUS-OTTaUBaHMs, 11OCJIE YEro HE MPOMCXOAUT pa3pylIeHHE MaTepuana
IO/ IPOEKTHOW HArpy3KOM.

Dtarnbl BO3BEACHUS 3JaHUN TIpeaaraeMoil KOHCTPYKIIMH:

e Pemenue 00 ycrpoiicTBe (yHIAMEHTa NPHUHUMAETCS HCXOIS W3 pa3MepoB
3/1aHUs, TaHHBIX T€OJOTHYECKUX M3bICKaHHUH, 30HbI CEHCMUYECKON aKTHUBHOCTH,
KJIMMaTHYECKOI0 Mosica U BCeX JPYrux (pakTopoB, KOTOPbIE MOTYT BIUSATH Ha
CPOKH SKCIUTyaTalui 00bEeKTa CTPOUTENIHCTBA;

e Ha QyHJaMEHTE yCTaHABIMBAIOT KOJIOHHbI, HEOOXOAUMOM BBICOTHI, U CKPETUISIOT
UX pHUTEIsIMHU, 00pa3yst BHyTPEHHUN HECYIINH KapKac 37aHus;

® Ha pUressixX 3aKperuisitoT OaaKu NepeKphITHS;

® [IpU NPUMEHEHHH B KaYECTBE KOJIOHH, pUresei U 0ajgoK MepeKpbITHs CTaIbHBIX
NPSAMOYTOJBHBIX TPYO, OHH 3aKpEIUIAIOTCS MEXIy COo0OH CBapkod, a mpu
HEOOXOIUMOCTH  JIOTIOJHUTEIBHO  OOJITOBBIMM  W/MIM  3aKJIETIOYHBIMU
COEIMHEHUSIMU;

e 1pu HEOOXOJUMOCTH, KOJOHHBI, pureis U OajKu MEpPeKpbITUS, MOTYT OBbITh
3aroJTHEHBI TSDKETBIM W/WITH JIETKUM 0€TOHOM TpeOyeMoi MapKH;

® C BHYTPECHHEW CTOPOHBI MOMEIICHUN, K KOJOHHAM M OalkaM TMepeKphITUN Ha
3aKJIENKU W/UIH CaMOpPEe3bl KPETAT THYThIM MPpOoQuIIb;

® JIMCTHI ONMANTyOKH (TI0 MOy, CTEHaM M IOTOJIKY) 3aKpEeIUIIIOT CaMope3aMu K
THYTOMY TIPOGUITIO;

® C Hapy>KHOW CTOPOHBI 3/1aHMs, HAa (YHJAMEHT yCTAaHABJIMBAIOT BHEIIHUI Kapkac,
Ha HEOOXOJAMMOM pacCTOSHMM OT BHYTPEHHEro Kapkaca M o0a Kapkaca
CKPETIAIOT MEXAy COOO0M, Mpr HEOOXOIMMOCTH, BpEMEHHBIMU (PUKCATOPAMU;

® K BHEIIHEMY KapKacy, CaMOpe3aMH, KPEIST JIUCThl HEChEMHOU ONaTyoOKH;

® B IIPOCTPAHCTBE ONATyOKHM NPOKIAIBIBAIOT HEOOXOIMMBIE SIIEKTPHUECKUE U
BEHTWISILIMOHHBIE KOMMYHHKAIMM, HampuMep, B THOKUX TOGPHUPOBAHHBIX
TOHHEJISIX;



® YCTAaHABJIMBAIOT HEOO0X0AMMOE O0OpyJOBaHHE M YCTPOICTBa, Hampumep,
PO3E€TKH, BBIKIIOYATENN, KOpmyca JJisg DJJIEKTpO- M CAaHTEXHUYECKOTO
000pyI0BaHUS;
® VCTAaHABIMBAIOT OKOHHBbIE U OankoOHHBIE OJIOKM (0€3 CTEeKIOMaKeTOB) C
KpETUICHUEM YETBEPTEN;

® B IIPOCTPAHCTBO OMaNyOKH 3aJIMBAIOT MOJIUCTUPOIOETOH, OMOHOIMYUBAS CTEHY C
BKJIIOYCHHEM BHYTPb BHEUIHETO W BHYTPEHHEIO KapKaca 3/aHHs, MEXITaKHbIX
MEPEeKPhITHU,  HEOOXOAMMOrO0  TEXHOJIOTWUYECKOTo  00OpyIoBaHHUS U
KOMMYHUKaIMii. 3anuBKy JIErKUM OETOHOM IPOM3BOAAT Ha BCEX CTEHaX
BKpPYTOBYIO, [10 BCEMY MEPUMETPY 3/aHUS WIHA OTIACIBbHON CeKIMU, HO He Oojee
0,6 M 1o BBICOTE, 32 OJHY CMEHY, CBOEBPEMEHHO IEMOHTHUDPYS BpPEMEHHBIE
(buKcaTopsl;

® YCTaHABIMBAIOT CTEKIIOMAKETHI;

® [I0CJI€ TPOCYIIKH MOMEIICHUN BBITOIHSIIOT OTACIKY.

KoHcTpykTOB 37aHMsI MO3BOJISIET IOCIE YCTAHOBKM BHYTPEHHEIO HECYIIETO H
BHEIIHEr0 KapKacoB, CTPONWJIBHON 4YacTU KPBILIM, BBHIOJHUTh MOHTaX HApY>KHBIX JIHCTOB
HEChEMHOHN ONMajxyOKH MO BCEH BBICOTE 37aHUs, O0YCTPOUTH MOKPHITHE KPOBIH, YCTAHOBHUTH
OKOHHBIE U OaJKOHHBIE OJIOKHM U TOJBKO MOTOM 3arlOJHATH MPOCTPAHCTBO OMAyOKH JIETKUM
0eTOHOM. Y’Ke Ha 3TOW CTaJUU COOPYKEHHE 3aKJIFOYCHO BO BHEIIHIOID «CKODPIYIY», U BCE
JanbHENIe BHYTpeHHUE PaOOThl MPAKTHUECKU HE 3aBUCAT OT MOTOIHBIX yCIOBUH.

CrnemyeT 0c000 OTMETUTD YTO, HAXO/SICh B MOHOJUTHO 3JIUTOM TOJUCTHPOIIOETOHE
MOPU30BAaHHOM CTPYKTYPHI ¢ pacxoaoMm nementa 200 Kr/M° 1 Goiee, HECYIIIHE KOHCTPYKIHH
3MaHUsT HAJEKHO 3aIlIMIICHbI OT arpecCUBHBIX (DaKTOPOB OKpY’Kalomied cpensl (Biary,
BO3yXa, BBICOKUX TeMIepaTyp, BUOpalMd W T. I.), MHOTOKPaTHO YyBEJIMYUBAs CPOK
SKCIUTyaTallui KOHCTPYKIUH B 1eJIOM [4].

B coBpeMeHHBIX YCIOBUSAX XWJIbLIaM BaXHO HE TOJBKO CTOMMOCTH KBaJpaTHOIO
MeTpa >KUJIbs, HO M pa3Mep eKEMECAYHBIX IIaTexei 3a MoTpeOaEHHbIe PecypChl U YCIyTH.
[lo nHammM pacderam, IS CO3JAaHUN YCIOBHH KOMGMOPTHOTO IPOKUBAHHUS B 3IaHUIX
IOCTPOCHHBIX B COOTBETCTBHE C MPEJCTABICHHON KOHIENUMEHl W  CcOoOMoAeHus
3HEProd3(PPeKTUBHOrO pexumMa UX IKCIUTyaTallid HEOOXOJUMO MPUMEHSATH B OTPaKIArOIINX
KOHCTPYKLHMSAX MOHOJUTHBIM  MOJU(PHUIMPOBAHHBIA monucTupoidberon Mapku D180
tommuHo# 400...600 mm. Takum o6pazom, Bc€ 3nanue (GyHIaAMEHT, BCE CTEHBI, IEPEKPHITHS,
KpBIIIA) JOJDKHO OBITH 3aJIMTO MOHOJIUTHO, ¢ BBIOOpoM Mapku IICBH B 3aBucuMoctu OT
KOHCTPYKTUBHBIX TpeOoBaHuil. [Ipu 3TomM OyayT OTCYyTCTBOBAaTh «MOCTUKH XOJIO/Ia», U BECh
MacCHUB MHOJHCTUPOIOETOHA OyaeT SABIAThCA 3(PPEeKTUBHON Temmon30siuueii BHyTPEHHETO
MIPOCTPAHCTBA JOMa OT OKPY>Kalollei cpeapl.

3a cyer  MpPHUMEHEHHsS  CIEUUAIBbHOW  KOHCTPYKIMHM  3JaHHs,  CaMbIX
SHeprod((PEeKTUBHBIX  HAa  CETOAHSIIHWN  JEHb OKOHHBIX M  JBEPHBIX  OJIOKOB,
SHEpProcOeperaroInux MaTepuasoB CTEH M KpPBINM, HNPUTOYHO-BBITSIKHONH BEHTHIIIMH C
pekynepauyei Terjga BO3AyXa M MaJOMHEPLHUOHHBIX OTOIMUTENBHBIX CHUCTEM (Hampumep,
UH(PaKpacHBIX AJIEKTpooOorpeBareneil) yaaercss JOOUThCS CHIDKEHHUS TEIJIOBBIX MOTEph Ha
90 % (B 10 pa3) oT HOpMATHUBHBIX MOKa3aTeNel JUIsl 3AaHUNA TAaKUX Pa3MEPOB COTJIACHO
tpeboBanuit CHull 23-02-2003 u MoxeT OBITH JOCTUTHYT Kjacc 3HeprocOepexeHus A ++
(oueHb BbICOKHH) [5].

3n1aHue, MOCTPOSCHHOE MO TaKOW TEXHOJIOTHMH, COOTBETCTBYET BCEM TPEeOOBaHUSM,
OpEeIbIBISEMbIM K «IIAaCCHBHOMY» JoMy. Temimo3ammMra 3TOro JomMa TaKoBa, 4YTO JUIS
KOMIICHCAIIMM TEIUIONOTEPh Yepe3 BCE OrPaXKAAOLINe KOHCTPYKIUH OyIeT JO0CTaTOYHO
TEIUIOBBIICTICHUH OT OBITOBOM TEXHUKHU (RJIEKTPOILTUTA, XOJIOAUIBHUK, KOMIBIOTEPHI, TAMITBI)
u camux xureneil. Ilpu Tonmuze orpaxaarommx KOHCTpYKIuil B 0.6 M BKIIOYEHHE CHCTEMBI
OTOIIEHUS TpeOyeTCs MpU TEMIIEpaType OKpy Karotien cpeanl Huke -20°C.

C uenpto KoHTpons TexHonmoruu 3anuBku I[ICB u MoHuTOpHHra COCTOSHUS
OTpaKIAIONINX KOHCTPYKIMI B TMpolecce HKCIUTyaTallud 3/aHus pa3paboTaHa cucTeMa



TEMIIEPATypPHOrO KOHTPOJISI MO BCEH TOJNIIWHE CTEHbl. B HapyXKHOW CTE€HE 3HaHusAd
YCTaHABIIMBAETCS CHCTEMa C JAaTYUKaMU TEeMIIepaTypbl ¢ OJIOKOM 00pabOTKH, MaMATHIO U
BO3MOXKHOCTBIO TIEpe/lavyd JAaHHBIX JJIS YIPaBICHUS HEOOXOIWMBIM CHCTEMaM YIIPaBICHUS
MUKPOKJIIMATA B IOMEIEHUSAX.

Hamnpumep, Ha ofHOM U3 moOcneHUX 0OBEKTOB CTPOUTENLCTBA B T. ToMcke (puc. 2)
B YaCTHOM KOTTE/IKE IUIOMIabI0 425 KBaJIpaTHBIX METPOB B BOCTOUHOI CTEHE OBLIN 3aTHUThI
[1CB, B mporiecce CTPOUTENILCTBA JATYUKH TEMIIEPATYPHI H YCTAHOBJICH OJIOK MPaBJICHHUS.

Puc. 2. KorTemx, mOCTpOEHHBIH 10 JaHHOW TEXHOJOTHH.

OpvH AaTYuK U3MEpsieT TeMIlepaTypy Hapy>KHOTO BO3/yXa, CIEAYIOLIUN — CTEHBI,
3aTreM |2 [1aT4YMKOB pPaBHOMEPHO pacHpeleleHbl B MACCHBE CTEHBI, TONMMHON 600
musuiumerpoB, u3 [ICh mapku D180, mox yrmom 45° (puc. 3). [lokazaHus naTyukoB
(uKCHUpOBAINCH CHayaja ¢ MHTEepBaJIOM 15 cekyHn, 3areM | MHHYTa M B JaibpHeimem 15
MUHYT, TaKk KaK TeIJOBas WHEPTHOCTh MaTepualia B YCJIOBHSX OSKCIUTyaTalud Oblia
noctaTtoyHo Oonbuioi. CoBpeMeHHble HHU(POBbIE AATYMKH YCTOMYMBO paboOTaOT BO BCEM
TEMIIEPaTypPHOM JHana3oHe, KOTOPBIH MOXET OBITh B OTPAKAAIONMUX KOHCTPYKIHSIX B
TE€YEHHE roJa.

Puc. 3. PacmionoskeHne cHCTEMBI TEPMOIATINKOB BHYTPH CTEHBI.

[lepBbie pe3ynbTaTbl pabOThl JAHHOM CHUCTEMBl MBI Hayajdd I[OJIyd4aTh YXKE B
Mporecce 3aroJHeHNUs OMaayOKu MOHOJHUTHBIM MoiucTupoideronoMm. Ha puc. 4 mokasansl
JaHHBIE TI0 TeMIlepaType MacchBa CTE€HBl Ha TPeThe CYTKU mocie 3aiuBkH. Kak BuAHO Mo
nokaszanusM nataukoB Ne 0 u Ne 15, Temmepatypa Bo3ayxa okoino + 6°C (CTeKIOnaKeThl emé
HE YCTAaHOBJICHBI), a BHYTPHM MacCHBa Ipou3omiea camopaszorpe 10 + 68°C (matuuk Ne 7).
Hcnonk3ys momydaemble JaHHBIC, B pEaTbHOM BPEMEHU W aHAIM3UpPys 0azy JaHHBIX, MBI
MOXXEM JIy4llle KOHTPOJIMPOBaTh XHMHUYECKYIO PpEakKlMio, IMpolecc TBepaeHus u Habopa
npouHoctd [ICB. D10 1aét BO3MOXKHOCTH PEryIHpPOBaTh MOJOTPEB BOJBI B XOJOTHOE BpeMs
rona u He nieperpeBatb pactBop [ICh B sxapkoe.



Jlst mpocMoTpa 0a3bl JaHHBIX HAMMKMCAaHA MPOrpaMMa, MO3BOJIAIONIAs IPOCMATPUBATD
JaHHbIE B IMHAMUKE B 00€ CTOPOHBI U C PA3HOI CKOPOCTHIO.
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Puc. 4. Kontpons TexHonorunyeckoro mporecca 3anuBku [1Ch.

Ha pwuc. 5 noxaszano pacnpeneneHue Temneparyp B CaMblil XOJIOJHBIM MOMEHT
2013 rona 31 suBaps. Kpatko npoaHau3upyeM 3TU JTaHHbBIE:
e TeMIlepaTypa Hapy»HOro Bo3ayxa okoo -34°C, natuuk Ne 0;
e TeMIlepaTypa BHyTpPEHHEro Bo3ayxa okoio +18°C, natumuk Ne 15;
e [iepenaj TeMIepaTypbl MEX1y BO3yXOM B IIOMEIIEHUHU U TOBEPXHOCTHIO CTEHbI
Ha YPOBHE MOTPEIIHOCTH U3MepeHus, 1aTdyuku Ne 15 u Ne 14.
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Puc. 5. KoHTpOJb COCTOSIHUSA OTpaXKIat0IINX KOHCTPYKIUNA B XOJ€ IKCILTyaTalliH.

Ha puc. 6 nokazana tepmorpamma gacaga KOTTeka cuenanHas 6 mapra 2015 roga
okoso 19.30. KpaTko npoaHanu3upyem 3TU JaHHBIE:
TeMIlepaTypa Bo3ayxa B noMemeHuu +26°C;
TeMIIepaTypa HapyKHOro Bo31yxa okoio -20°C;
TeMIeparypa Ha cTeHe -16,6°C;

e TeMIeparypa Ha creknonakera -11,6°C.

B stoT nenp TemmepaTypa Bozayxa JHEM Obuia mopsaka -13°C u mocne 3axona
conHIa nonusmiack 1o -20°C.



Puc. 6. TemoBu3noHHasi cheMKa ¢acama KOTTeKa.

[Ipenmnonaraercst Ha MOCAEAYIOMUX 0OBEKTAX CTPOUTENBCTBA TaK K€ YCTAHABIUBATD
JAHHYI0O CHUCTEMY M MOAKIIYAaTh K HEH YyXKE CUCTEMBl YINPABICHHUS MUKPOKIMMATOM:
uHpaKpacHble JJNEKTpPUYECKUE 000rpeBaTely, PEeKylepaTopbl MPUTOYHO-BBITSKHOM
BEHTWISILIMU. DJIEKTPOHMKA B aBTOMAaTUYECKOM PEKUME CMOXKET 3apaHee KaK yBEIMYMBaTh,
TaK M yMEHBIIATh OOOrPEeB WM OXJaXKIEHHE BO3AyXa BHYTPH IOMELICHHUH, Yy4YHUTHIBas
NPEIIIOYTEHUS] YeJIOBeKa M JUHAMHMKY HW3MEHEHHS TEMIEpaTypbl OKPY’KAIOLIEH Ccpeapl,
BPEMEHH CYTOK, MpeObIBAHUA JIIOJCH B 3JaHUU M MX KOJMYecTBa. BO3MOXXHO MOJKIIIOUEHUE
OXpaHHBIX U MOKAPHBIX CUCTEM CUTHAIM3ALUH.
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9KCTPEMAJIGHBIM  YCJIOBHSM JKCIUTyatanuu. [Ipm 3ToM, ce0eCTOMMOCTh CTPOHUTEIILCTBA
CpaBHMMA C MIMPOKO MPUMEHSEMBIMH B HACTOAIIEE BPEMs TEXHOJOTHUSIMU M OTHOCHUTEIHHO
HU3KMMH SKCIUTyaTallMOHHBIMU 3aTpaTaMH Ha TMOJJCpKaHUE KOMQPOPTHOUW TeMIepaTyphbl
BO3/yXa B TIOMEIICHUX JIETOM U 3UMOM.
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