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CHUKEHUE IOKAPHOHM U TEXHOTEHHOM OITACHOCTH
XOJIOANJIBbHBIX MAIIINH

A.H. I'puropeHko, cTapiuinii npemnojaaBareiib, K.T.H.,
B.A. IloHoMapeB, npenoiaBartelib,
HanmoHanbHblil YHUBEPCUTET IPAXKAAHCKOM 3a1UTHl Y KpauHbL, I'. XapbKOB

[TokapHass W TEXHOTEHHAs OMACHOCTHh XOJIOJWJIBHBIX MAIllUH W almapaToB
3aBUCUT OT MHOTHX (DaKTOPOB, HO OCHOBHBIMH W3 HHUX SBISIOTCS TapaMETPhI
TEXHOJIOTHYECKOTO TPOoIlecca W XJIaJareHT, KOTOPBIA MCTOJIB3YETCS B yCTaHOBKE. B
KadeCcTBE XJIAJareHTOB Yallle BCEro MCHoiib3yroTcs ammuak (R717), Terpadropatan
(R134a), uzobyran (R600a). Kaxxapiii 3 mepeyuCciICHHBIX XOJIOJUIBLHBIX areHTOB
MMeeT HEIUIOXHUE MOoKa3aTeIu Kak padodee TeJI0 XOJIOAMIHHOW MAITuHBI, HO ¢ TOYKH
3pEHUS JKOJIOTHMH, TOKCHYHOCTH M TOKAPOB3PHIBOOIACHOCTH OSTHU MaTepUalIbl
TpeOYIOT 0COO0H OCTOPOIKHOCTHU MPH OOPAIICHUH C HUMHU.

CpaBHUTENBHBIN aHaK3a WX OMACHOCTHU TOKa3all, YTO OHU SBJISIIOTCS JIMOO
TOKCUYHBIMU (aMMUaK, n300yTaH), MO0 ToprounmMu (M1300yTaH), 1100 OTPULIATETHHO
BIIUSIIOT HAa OKPY’KAIOIIYIO cpefy (TeTpadTopITaH).

ANbTEpHATUBHBIM  XJIQJIAaTEHTOM  MOXET  CiyxkuTh R744  (oObIuHBIN
yraekuciblil ra3z). CO, uMeer cienyronme npeuMyIlecTBa: HU3Kas 1eHa, MPOCToTa
oOcyKuBaHUS, COBMECTUMOCTh C MUHEpaTbHBIMH MacjaMH,
AIIEKTPOU3OJIAIIMOHHBIMU W KOHCTPYKIIMOHHBIMH MaTepuajiaMu. Bmecte c TeMm
ucronb3oBanne CO, mpeaycMaTpuBaeT BOJHOE OXJIaXKICHHWE KOHJEHCATOpa
XOJIOMUJILHON MAIlIMHBI, YBEIMYCHHAs METaUIOEMKOCTh XOJOIWILHON YCTaHOBKHU
(Mo CcpaBHEHHWIO ¢ METALUIOEMKOCTHIO YCTAaHOBOK, KOTOphIE paboTaroT Ha
TPaJAWIIMOHHBIX XJIaJareHTax) [2], YTO CBA3aHO CO 3HAYMUTEIBHBIM YBEITMYCHHEM
naBiaeHuss B cucteme. Kak monoxutenbHoe kadectBo CO, MOXKHO OTMETb €ro
WHEPTHOCTh — YIJVIGKUCIIBIA Ta3 He moajaepkuBaeT ropenus. Yrteuka CO, wu3
YCTAaHOBKH HE OYyJeT MMETh TaKUX IOCJIEACTBUI JUIs YellOBeKa W OKPYKAIoIIeH
Cpelbl Kak, HanpuMep, yTeuka aMMHUaKka Win TeTpadTopITaHa.

YyuthiBasi 00beMbl MPOMBIIIUICHHOTO MCIOJB30BaHMUS B KAYECTBE XJIaJlareHTa
amMmMuaka, 3ameHa ero Ha CO, pa3peniuT CyIeCTBEeHHO CHU3UTh YPOBEHb MOXKAPHOU U
TEXHOTEHHOM OMACHOCTH XOJOIUIBHBIX MaITUH.

Cnucok ucnojb30BaHHOM JIUTEPATYPHI:

1.  XomoaunpHble YCTaHOBKM: yueOHuWK: B 2-x kH. / W.I. Yymak, B.IL
Yenypuenko, C.1O. Jlapssnosckwii u np. K.: JIubins, 1993. Ku. 1. 240 c.
2. Xnanarent R744: onucanue u cBoiictBa [Enextponnuii pecypc]| / XomyTckuit

1O. Pexxum noctyna: http://alldc.ru/article848
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I'OPEHUSI OI'HE3AIIUTHBIX IMOJIUMEPHbBIX CTPOMTEJIBHbBIX
MATEPHAJIOB

B.B. ApreMeHko, M.M. THBITFOM. ..ot
OI'HECTOMKHUE 3AHIMTHBIE ITOKPBITUS J1J51 METAJIJIOB HA OCHOBE
HAINIOJIHEHHBIX MTOJIUAJTIOMOCUJIOKCAHOB

O W3- T3] v 1 S
METOJIUKA TIPOBEJEHUSA OHNEHKH XAPAKTEPUCTHUK CPEJICTB
OXPAHHO-NIOXXKAPHOU  CUTHAJIM3AIMA HA  OCHOBE IIAPHBIX
CPABHEHUHA

360

182

184

188

191

194

197

200

203

205

207

209

213

217

217

219

221



(O ST Yk F:Vat0) 205 £: 3 SR
ITPOI'HO3 YYBCTBUTEJILHOCTHA B3PLIBUATBIX BEIIIECTB K
MEXAHUYECKOMY Y/JIAPY

8 20 B 77 1 () : 7
CIIOCOBbI  ITOBBILIEHUA OIrHECTOMKOCTH METAJUIMYECKHX
KOHCTPYKLIHUU

(O3 = B 27012 91 1 0153 2 024 J
MATEMATHYECKASI MOJEJb VY3JIA YIOPABJEHUSI BOJSIHOU
CHPUHKJIEPHOU YCTAHOBKHA

C.SL BOBK, FO. B TYIIYIISIK. et et e e e e e e e e
OIrHECTOMKMUE n XUMHNYECKUCTOUKHUE IMOKPbITHUA JJIs1
KOHCTPYKLMI U3 AITIOMUHHUEBBIX CIIJIABOB

A.H. I'puropeHko, B.A. TIOHOMAPEB. ......ouiiitit et
CHUXEHUE MOKAPHOU n TEXHOTEHHOM OIMACHOCTHA
XOJOJUJIBHBIX MAIIINH

K.A. T'omoBaHIOK, H.D. FOPHUM. ... e e e
IKOJOI'MYECKHUE ACIIEKTBI UCHTIOJIb30OBAHUS EHEPI'YMA BETPA

T.B. KaPTaAIITOBA. . . oottt ettt e e e e et e e e e et e e e e naeeeanaas
O MPOEKTHPOBAHHUU YYEBHOI'O ITIOCOBUS «TECTOBBIE 3AJIAHUS» K
KYPCY OBLIEN XUMWUH 1J151 ”THOCTPAHHBIX CTYJIEHTOB

T.B. KapramoBa, FO.H. COPOKHHA. .......o.uiitiiiiii i
COJAEP) KXAHUE XUMHUYECKOI'O OBPA30OBAHMA KYPCAHTOB,
OBYYAIOIIUXCS 110 HANPABJIEHUIO MNOAI'OTOBKH «ITOKAPHAS
BE3OIMACHOCTb»

C.A. Konopsixusiid, H.A. CtapueBa, C.HL. TPYCOB......c.oiiiiiiiiiiiiiiiieieeee e,
NEPEHOC TITOXAPOB3PBIBOOIIACHBIX BEHIECTB B CJIOXHBIX
BEHTUJIAIIMOHHBIX YCJIOBUSAX

8 R 00 10):35 07 0500 T Y
HCCIEAOBAHHUE COPBIHUOHHO AKTHUBHOI'O BOJOKHHUCTOI'O
KOMIIVIEKCUTA KAK NEPCIIEKTUBHOT' O MATEPHAIJIA,
IMPUMEHSIEMOTI'O JJISI 3AIIIATHI OKPYKAIOIEN CPEJIbI

H.A. KponoTtoBa, E.H. KPBITOB. ......oiuiiiii e
HOMNBITKA IMPOI'HO3UPOBAHMUS BEPOSTHOI'O MEXAHU3MA PEAKIIUU
HUTPOBAHUS AJIKHJIBEH30J10B B OPTAHUYECKHNX PACTBOPHUTEJIAAX
H.A. KponotoBa, E.H. KPBITOB. ......oiniiii i e,
IMPOTHO3 MPOAYKTOB PEAKIIMM HUTPOBAHMSI AJIKHUJIBEH30J10B B
OPTAHNMYECKHUX PACTBOPUTEJISIX

DS BT NN 700 5 01070: AV S 61 (5): 1 (0
OIITUMMU3ALIUSA METO/10B UCHBbITAHUN CTPOUTEJIBHbBIX
KOHCTPYKIIUM

O.M JlebeneB, A.C. ConmoBreB, A.B. Kamau. ...,
INPOTHO3UPOBAHUE CXOJA W MHUHHUMMU3BALIUA VYIIEPBA OT
CHEXHBbIX JIABUH

B.M. Jlo6oituenko, A.B. po3n, A.E. BaCIOKOB...........coviiiiiiiiiiiiiiiiii e
KYJOHOMETPUYECKOE OIIPEJEJIEHUE NOANJI-UOHOB KAK
COCTABJISIIOIIAS TEXHOJIOT'MU KOHTPOJISI CBOMCTB BO/bI

C.J. HuxoaeHKO, ML.B. MEXHEBIU. ......ooiiiiiititi ettt ettt ettt eeeann,
BBICTPOBO3BOJIUMOE COOPYXEHHE C NTOCTATOYHOMN
INPOYHOCTLBIO

E.A. HocatoBa, B.B. HOCATOB.......coiiiiiiii e
HHO®PAKPACHAA JIMATHOCTHUKA DOJIEKTPOOBOPYJOBAHHUA KAK
CIIOCOB NOBBILNIEHU A ITOJKAPHOU BE3OITACHOCTHU

B.B. OJCHHUEK. . ..ottt
OLIEHKA N3MEHEHUS OU3UKO-XUMHNYECKHUX CBOMCTB
I'EHEPATOPHBIX I'A30B B 3BABUCUMOCTHU OT JABJIEHUSI

361

224

226

231

233

235

236

238

241

244

248

250

253

257

259

262

264

267

269



P.B. TTapxXOMEHKO, P.C. STKOBUYK. ... ..ctintitiiitte ettt e e ieeeaaees .
O EHUBAHHUE BsA3KOCTU PA3PYHIEHUSA BETOHA, KOTOPbIU
HUCIIBITAJI BIMAHUE BBICOKUX TEMIIEPATYP

C.B. IHenbTuxuHa, D.B. TIEIBTHXIH. .. ..ottt ettt e, -
OBYYEHHUE KYPCAHTOB MEPAM ITPO®PUJIAKTUKU [NOXKAPHOU
BE3OITACHOCTMU CPEJIN YYALIUXCSH OBPA30BATEJIBHBIX HIKOJI

A.B. TInakcuikuil, AV BOUAPOB. ..ottt
HUCCJIEJOBAHUA JUAJIEKTPUYECKUX CBOMCTB KOMIIO3UTHBIX
MATEPHUAJIOB HA OCHOBE MNOJIMMEPOB C
CEIT'HETO2JIEKTPUYECKUMHU BKJIIOYEHUSIMHU

O.P. Tlo3usk, O.U. bammuckuii, M.3. TT€HEIIKO. ..ottt
KAPOIMTPOYHBIE MATEPUAJIbBI B CTPOUTEJBCTBE

B.N. TIomoB, C.B. THMOMEEBA. ... .utintiittiieit ettt et et ne e
OBYYEHHME CTYJEHTOB IIEJATOI'MYECKHX OBPA3OBATEJIbBHBIX
YUYPEXKJIEHU MEPAM IOKAPHOM BE3OITACHOCTH: COCTOSIHUE 1
IMPOBJIEMbI

A.A. PazyMOB, H.A. KPOIIOTOBA. ....o.uiiitiie e
MPOTHO3UPOBAHHUE CBOICTB BbICOKOCKOPOCTHOI'O
ABPA3BUBHOI'O HHCTPYMEHTA

A.A. PazyMOB, H.A. KPOITOTOBA. .....uiiitiit e
TEXHOJIOI'Us1 IMPOU3BOJACTBA BBICOKOCKOPOCTHOI'O
ABPA3BUBHOI'O HHCTPYMEHTA

C.B. PynakoB, O.M. MYCHEHKO. .. ...ttt ettt et eete et et e et e neeeaeenneeanaeanaas
KOHTPOJIb COCTOAHUS ITAPAMETPOB U30JIAUUNA MHOTI'OKHWJIBHBIX
KABEJIEU, HAXOAAINUXCSA B OCOBBIX YCJIOBUSAX DKCIINIYATALIUU
E.A. Cymxo, N.W. [TepecnaBueBa, P.A. LIEMC.......cccoviiiiiii e
OBOCHOBAHMUE TIPUMEHEHHUSA YI'OJIKOBBIX ®WJIBTPOB JJIA
CHMKEHUSA CTENEHU IMPOMBIIIJIEHHON OMMACHOCTH

AN @) S (el 1o: M 4 M S T O):1 07005 0%0:00): T N -
NCITAPEHUE CIUVIABA CHUCTEMBI Bi-Pb-Sn-Cd B HWHEPTHOMU
ATMOC®EPE

C.B. TumModeeBa, O.1". X@ITEBHHA. ... ...uuenttttentete et et et e e e et et et et eeeaeenaanans
NYTU W METOAbI TMOJYYEHUSI TIOKPBITHHA TIOHUXEHHOM
MOKAPHOM OITACHOCTH JIJISI TEKCTUJIBHBIX MATEPUAJIOB

C.B. TumodeeBa, O.1". X@IHEBHHA. .. ..uiuutteettite et et ettt e et et aeeeaeenneenneeaes
IMPOBJIEMbI MO/JU®UIIUPOBAHUSA CHIIOKCAHOBBIX MOKPBITUN -
MOKPBLITUIA MOHUKEHHOM MOXKAPHOM OITACHOCTH

JL.T. TperyOoB, M.I'. BOHIAPUYK. ... .uuttinttett et ettt et e e e et e aeeeaeeaees
BbIBOP CTEIIEHU 3AINIOJHEHUS BPAIIAIOHIETIOCSA BAPABAHA TIPU
TEPMOUCIBITAHUU MATEPUAJIOB

C.H. TpocTaHCKUN, [.A. BaKACBA. ... ..ottt e,
OIIEHKA PHUCKOB IIOXAPOB HA OBBEKTAX PA3JIMYHBIX ®OPM
COBCTBEHHOCTHU B PETUMOHE, B 3ABUCUMOCTHU OT COLUAJIBHO-
IKOHOMUNYECKUX ®AKTOPOB

CEKIUSA N2 6..cuuneveennnnnennnnnnnnns eereeusettetecntettetecntentetecnsestsecnsastesecnsnstrsesreie
TEXHOJIOI'NA I'PAYKJAHCKOMUM 3AHIUTBI

C.B. Benas, O.B. PBIOQTIOBA. . ... e

PEKOMEHJIAIIUX COBETA EKCIHEPTOB BEPHCKOM KOHBEHIIUH 110
SAIIUTE BUOPA3HOOBPA3US OT JIECHBIX IMTOXAPOB B YCJIOBUSX
N3MEHEHUS KJIMMATA

A.B.Kanau, B.A.®ensann, C.H. XaYCTOB.......ooviiiiiiiiii e

TEXHOJOI'usl HNOJJAEPKKHN MMPUHATUSA PEILEHUM JJIs
HNPEAYNPEXIAEHUSA U JINKBUJIALIUU JIECHBIX ITIO’KAPOB

STA. OBCTHHIKOBA. ...ttt ittt ittt ettt

OCOBEHHOCTH OKA3AHUSA INCUXOJOI'MYECKOM IMMOMOIIHU JETSIM B
OYATE YPE3BBIYAMMHOW CUTYALIUU

362

272

275

278

282

284

287

290

293

296

299

302

305

308

311

314

314

316

320



H.H. TTocoxoB, M.B. OpIASHCKHM. .....oouvveeiiiiiiiiieiiiie e e
PABPABOTKA CUCTEMBbBI OBECIIEYEHUS [TIOXKAPHOU BE3OITACHOCTHU
OBBEKTOB KOMITIAKTHOTI'O ITIPOXKHUBAHUSA OBYYAKOIIUXCA B
OBPA3OBATEJIbHBIX YUYPEXJIEHUAX MPO®ECCHUOHAJIBHOT'O
OBPA3OBAHUA

HMU. TIonoB.......ccoovieiiiiiin.. PPN
COCTOSAHHUE T'PAXKIAHCKOU OBOPOHBI BOPOHEX KCKOHU OBJIACTH U
OCHOBHBIE ITPOBJIEMBbI

[.B. TapacoBa, E.B. TapaXxHO.......couiuiiiiitiiie it e s
AHAJIM3 OIMACHOCTH XPAHEHMS INECTUHUAOB C TOYKH 3PEHMSI
3ATPSA3HEHUSA OKPYXXAIOUIEU CPEbI

C.H. XayctoB C.B. EpuMOB ..................... e
MEPOINIPUATHUSA 10 PAAMAIIMOHHOU 3AIIUTE HACEJIEHUSA

C.H. XayctoB, C.B. EGUMOB..............ccvenien e
OCHOBBbI OHEHKHMN PAJUAIUMOHHOU OBCTAHOBKH METOAOM
MPOTHO3UPOBAHUSA

L TR 7 o) 7t
METOAbI OHEHKHA CUTYALIUU C IIOMOILIBIO NCBM

AJL XOJOCTOB. ..ttt e
MOAEJIMPOBAHUE CJIUAHUA ITPOCTEUIIEIO MW PEI'YJISIPHOI'O
INOTOKOB CHUI'HAJIOB 1IPU AHAJIM3E @®YHKHUOHHUPOBAHMUSI
JAEXYPHO-JUCITETYEPCKOMU CJIYXBbl OFBEKTA

L0 D0 N B ) g PO
KPYIJIBIU CTOJ MHNO BOIIPOCAM CEHCOPUKHUTECT-METOIAM
AHAJIM3A

A.H. 316108, H.B.KoBanepa, B.®. Cenemenes, A B. Kamad...................coovviiinn.
ONPEJAEJEHUE AMHMHOKUCJIOT NBE3OKBAPHEBBIM CEHCOPOM HA
CTAAUHU NOHOOBMEHHOI'O PA3JIEJIEHUS

T.B. KapTaIIOBA. . ...
HUCCIEAOBAHHUE IPOJYKTOB AHOAHOT'O OKUCJIEHUA AMHUHOKUCJIOT
METOJOM IN SITU UK-CIIEKTPOCKOIITUA

A.H. Ileperyzos............ e
MVYJIbTUCEHCOPHBIU I'A3BOAHAJIN3ATOP KAK JATUYUUK OBHAPYKXEHUS
I'A300BPA3HBIX TOKCUYHBIX BEIIIECTB

U.B. CBIHEB, A, CHTHIKOB. . . . .ttt et ettt e e e e
BJIMSAHUE TEPMOOBPABOTKHN HA MOJAVYJIb YIIPYI'OCTU AMOP®HBIX

METAJIVIMYECKHUX CIIJTABOB Fe-P-Si

363

323

326

329

332
335

340
344

347

347

349

352

355



