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Ha coBpemMeHHOM 3Tane pa3BUTWUA MHOT UEe T Of
yBenmyeHMa MOWHOCTMWN [O0O6bIMM CcTankmseBawTCcsHad C H
HOBbIX, Trnyb6boko3anerawwnmx U TPYAHOOLHGEWBERHbIX
HAA T OPHBLX paboT BO3pacTaeT TemMnepaTypa OKp
KONMTMYecTBO BCKpbBawWUX T OPHbBX BbPaAabOTOK, Y
6onNnbwWMXx O06BEMOB BO3AyXa M YCUNEHWNIW BANUAHMUSA
HMA Ha oB@@ERBIP ar onpmMATHBX MUKPOK/INUMATMNUNYECKDMU
6oTKa ax. B pesynbTarte TemMnepaTtTypa BO3Agyxa B
HOpPMAaTMWBHDbIX— CBOEI/UMAYCMHHO el CcTBYy WM M PepgepanbHLl
«MpaBunna 6Ge3onacHOCTPEOOGTI PYU. BEemMEBPATVYPRHBY3 )
npeBblwaTb +26 °C. Bbicokaa TemMnepaTtypa BO34Yy
Hopabounmx U 3aTpypnHSAeT3aB elpepHer e erscap HBOX0 ppyantosT

Mop3zampa3spaboyb®oko3aner avwwWmx 3 8 A 6IMIEOIK an-o /1 €
3aReobOXOoOQMAMOERr A 3 ajjadyT @0@OEBRE MMM @ BT CA ONBbIT
Hble AJaHHbBEe no waxTtamM UM pyagHukam CCCP (waxrT
HUWKN Hopumnbckaa Kpumearw [HLPaomTwHer o 3apybexbsd
Hapgbl, Nnhmagn) . NMccenepoBaecd®moB @opMMpPOBAaAaHMA Te
pa3paboTkoin cnocoboB ero perynmpoBaHuda Ha T
KpewmHesB, A. H. Wlep6aHhb, A. . Bopl.nk.e BLlUy #Ca Jllo E
r. AHgppeesB, be.sl. BMe ABO©A, 0. A. LlenWTnuH, B. NN.
NeHKO, w. n. OHMmaHwn, B. . TepeuweHKO, B. I. LU
pgoBaTtTenenm wWMpoko wun3BecTNH MgPhetsonKih. Gibsog $iJe g, 0 B a
Bluhm, L. Mackay HoOr paHM Y EeHMHBIEWNBBIBMONT €NbHOMW TEXHUK
pa3BUTUI NpPpubanKaEa HTBEXMIMEBTOO 00 BP € XY Mia § 6 /m a1@ TonL, 1
NPpMUMEHMUMOCCHWMOC BBIG B pre rcypnenapcotBea H U 9 Twedluje BEOT @T C
cBOAMNCHA K MUCNONb3O0OBaHWI OanawWicORBYM XIBS@AME T
MOBNVMMAH@PACYETA UX S3HEProsdPPekK TUBHOCTMU

MpakKTMyYecKMUN ONbLIT perynmpoBaHuuda TennoBO
NWO6bBIX MeponpuUATMUN NO HOPMAaIIWN 3NN MBA T NOVPKHPLDXK JIBUbN
KaXx CcBf3aHa CO 3HauWu TIEK/CbNHIbYMAUT aKLaUNMOVHTHabIIVBMH bBMNAUT P

M€ HH blX P blH O 4 HObLDXM OYNCH/MOTBEWIAbXH bl € pacXxopgbl, cBAdA3aH



HOpManMusauuMnW MUKPOKNUMATUYECKUX YCNOBHUWN, nNpus
TOCNOCOOHOCTMW nNnpeagnpuaTuna, H OH OM 30arypaacOoTOyTHK YA eHfoa
rnyboko3anerawnignx 3 amadxoB TREMmM3 DK aBOMON &S B P €
BMA HakKnapgbBakwT [JOMNONHUT edKbMHHIEM TYPeedKOBMYH NGO KC HI(
paspabaT @XHMMEX KX peweHWNIN. 9T peweHuUsa, Cc 0]
neymBaTb 6e3o0nacHbe y€eOaBMMaTpLHa MKAMABAB Y BIOMA
HbBIMMU W 3KcNnANyaTaLuWOHHBMKM 3aTpaTamu.

Ha ceropgHAWHNINK JeHb Takune KpynHehnwme T OPHO
MAO MKIF «Hopunbckuninh Hukenbe», OAO «benap@@«kanwul
«YITMKonpaguHur», AO «CYBP», BOBREBAWE XB ODP&6 6 BIK
KonaembXx (A0 2 KuMAOMEeTpPOB) C€C BbLCOKOWN Temnepart
poag ( A®) .+5MDnAa B BEMEKHOICTWPHLX pa@be3enaTCTBKRN
YCNOREIPAWCB bIC MMTNE X HNK @H O M K UNEOCKKaA mMpedio 0 py e HT U -
pPOBaAHMWWAONAO C H O BpaaH3Mpea MO T K'Y pecy p C oyropegpe/TeaHMM® X C U C

BOIFTo pexumMa rnNny~O6O0KMUX PpHOQiHMK OB, SABAAeTCSHA akKTya

Ajd ©OBls’

Pa3pa6roeTokKpae TM U e CKMX W H @BKHOTIPT MHIESC KMEC YOpCC 0 C
PWNEMCTEM ynpaBneHWs TepMoagMHAMUYECKUMU nNnapal
obecneuynBawWmMmx 6e3 0N alcoHALBEE MYAOMBAVXS 3TOpHYaXxa NBP U B
FTOPHBLIX BPYGODBYSAMO IBHIBIX HME X HOT EHHbIX UCHSMUYHMUKOB

BbLICOKOW TewmMnepaTypb NOPOAHOIO MaccuBa
[Mdeseo dzOW dH W tcOBTSIST

CoBeplweHCHMBPEBAPABOOX@OB perynmpoBaHUMAX Tenin
onNTMManbHOE KONMO/IEEBVMEPBBAHMIIEETMa BICHKMPKAY Y € -
TOMOPHOTEXHIKOORCHMYODENM XTI PYZ HOECWB8BE MHOTIOBapMU:
YNCNEHHOTNIO MOAeNnNuMpoOBaHMWA TepMOAMHAMUYECKUX NOPp

AJYyXMacCuWUB T OP.HbLIX Nnopoja»

[Mdeso dz" | L BH:Oyd OB

1. BbilnONMHNUTBL KCNnNepuWMeHTa anNnbHLbLE mccnepgoBaHM4 (
CKmx@xapamMaeDPB @R XMO 43 EeEMHbBIX pabouynmx 30Hax T nyob6o

Hbl XT KOMNB
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Wccnepmom,TbMOLWHOC T N OBDIPEKITREHM A TEXHOT eH
B FTOPHbBX BUIyd®OXMKaY) Yy AHNUKOB
PaspauamemMBa TNUYeCcCKY T RO OB-Ba [B@ G Y6 Xe/pea-c N p
HUBICEeTIpPHDLBX BbLIP aAaYwaKa cneyuunpmueckKknx o0cCO
BaHMWUA Tennom/oYy GXO P B M &X O B

PaspaboTaTb pecypcocbeperawwmme TexXxHNUYeECK
KnmMmMaTMm4yYecKNUX YCNOBUN B T NaBHDbBX BTOK3a0xy X O
OKO/TOCTBO/NbHbBIX OBOPOB.
MccnepndPhRawTUBHOCTbL pPeyunpkKkya@UIMOo WHI@ras srep
MUIOBE ITUMAaTMNYeEeCKMMNW nNnapamMeTpamMum BO3[yXa.
Pas3paboTaTtTb MaTeMaT UTYENC/KOyaod MVEORIHERIELC OpBa CBY €TT
OO6MEeHHbBIX annapaTtTax CUSTPWAKDHAALAOBAPAORA
WY 10 pas33/ivyHBLIEB NUBKEHWEHH XblagoHOCUKMTeNa U BO 3,
PaszpaboTaowcbprerypowlmne cXeMb KOHAUULMOHUPO
BeJeHNWA T OPHBX pbopgoxoma ®@CRMENX H blX
OGOCHCCHMZYEMP MU P O B aCHKWHN MWBUTKVPY REC KM XN Y EIX N MO |
60Tbl TopHOpabouwux, obecneyumBawwWmx Yeson
hbakTOpy.

PaszpaboTaTb TeopeTuMmyecKMUe U TEXHONOTIUYEC
ralvwmx cucrtTeM ynpaBeHUSA TenoaeB byBHMPTE X N M (

VHOUBUAYANbHBLXNOCRPERBPATEXMARPAMBA/TPECYPCO

[ JssdmMimdzj H sPadgfy2c MaTpmuBanm KOMNOANEKCHSbBR n
BNeHHbLIX 3ajay W BKAKWYaAa/IMm aHanu3 U o0606LU
YyPHbBIE MCCNepn[oBREHMNESH BHAREPMPOXUNHBMMUPHEBC KUAX TR P (
M nabopaToOpHbBXeyYKYyIOBOGEaOTCTRAY UEENWNDLT Al
eMaTunMyecKkoe MOAJAR/NVPRBB@APp@BKEeBOHBAFXO0aHaANNS
HbIX O9KCNEepaMepHK® U C O/DSBL HOPHIBI UBMAAUNAN MU K

KMWX yYyCNOBMWUW B T OPHBbLX B bppyagoHOUTKKOABX [ € N C T B Y K

{ Mdzso dz" | dzOkzydz § §sdztsy jdedw, of datsfpd 3" § dac

CMHTe3unpoBaHHasa Tennodusanmuyueckas MoAenNb C
lOWer o MaccCuBAa T OpPHbLX €OV OTAe N /B BHYHEAGMIHAAT M
HbIX MCTOYHMUKOB MU MOAENb KHGMBaE KB UBEHTOU O O
pa6oTOK C yyYeTOM HeCTaUuMWOHAPHOTIO COMPSXKE

HblM MaccuMuBOM W npoueccosBB BnaroobwmeHa B
-5-



paccBaTb MUWKpPOKAMMaAaTMUUYeCcKMWe napameTpb BO3A
3e€MHbIX PYAHWUKOB.
OnpepgeneHne OoNTUMaANAbHBLX NnapamMeTpPoOB T /aBHbiX

HOT

e

KPpUTEepuUtw MUHUMANbHBX OSHepreTMuyYeckMUx 3aTpar
O NpoBeTpPUBaAHWI T NWMBO/b BQMEKOHLW U N OPOAHDC
ﬂ

BONAKT ob6becneynTb CTOAONMAKDPAKNMIOMAT ¥WMEFCKIRBXNY
NOAT OTOBUTENbHbBX WU OYUCTHBX T OPHBLIX BbpPpaAabOT
6n.

MaTemMaTumnmueckasa MOAeNnNb pacuyeTa pexsy,Nn eypyanr-u B H
TbhiBawuwasa nepekpecTHYIO, OO0HOHA QMPaAaBTMEHHHWYW U
CXeHmBNUXeHNaS TennoHocuTensa U BO3IAYWHOW cCcpeqg
nos3eoosabmnmpatb ONTMUMAANbHDbBE K OLMMXOTHIOEBAK/MO - C X €
O6M@®KXKHaANMNABPaAaKPBATEMMA NBHIONN ypembpenepeagaumn.
TexXHONOrMyeckunme CXeMb HOPBDANKNIFOQA@ABMHAKEOK NI
M NpPpoOXoOAYeCcKUX T OPHBLX BbpaboTkKkax, 3aKknwyalt
TennoBbAEeENeHUN HenmocpenacTBEHHO Ha YyyacTKkKar
KOHAMHMPOBAHMA BO3AyXa B N pleomedbreacxn epian®@@T b X
Tpebyembpea TIy@MwmNneBo3 gyXxa NPUW MUHUMaAaNbHOMK pac.
MOUWHOCTMW® .

Pecypcocbeper aeimy e N EIOEBMEUBIMBEIOT O peXuma rn1y6o.l
KOB pas3pabarThblBalTcsad 3Haa[ aouCUH DABMNETO MDNBIAIBEAMIEIC T M N
paMeTpPoOB OX/laX@EB e&Ae3siosylHyokia TMeNRPABEPUID MU -
HUMaNnbHOINIO OSHeEPropOVMEPREMBEMIAKOMNNEKCHOT O N
poBaHMA MUKPOKAMMATMUYECKUX YCNOBUK, YUYUTHB
neapr ypbl, BAnarocoaepxXaHUS WHa KOOXP/DECR 41a HILUBYIOK €CHIV

COOGHPYARHHONW aT.MmO0C e p bl

1 Ok ydzOw dztse d L dzO:

Paspa6oTaHb ®MeHOMEHONOTrMWYeEeCKNE MoAenNum TexH
NeHwnsapame Toppnoyeeccrke Ye HM e AN1sS COBpPpeME@HBMbX T Op
e€MbiIX B TNYy6OKMUX .waxTax U PYAHUK aX

O60CHOBAHbBL TexXHUUYECKUEe pelweHna no 3dPeKTuUB.
HbIX CUCTEeM KOHAMWLMWOHMPOBAHMA BO3AgYyXa C Yyue

OKpyXatlUer o MCOMPBOAL HMO FCOe 3MDAHCH biX K OoNneb6aHWUMm aT Mmc



3. MlccnepoBaHO BAWSSHMUE Ce30HHBX Koneb6GaHWMWN
HOCTb NPMBEAEMWAMOIFIHIBIX BbPabOTOK C yuyeToM
nepaTtTypb MaccuBa TFTOPHbBLX NoOpoOAa.

4, PazpaboTaH cnocoNymMmyHUIEB NN MUK PDaMeTpoB

BblpoaTbk aX Ha OCHOBEe OpraHvpaBemppBaupRyyH
TennoBoOro B3aumMogeuwcTBUA MeXAY PYAHWUYHDbIN
M MCTOUYHMKAMMU TennoBblgeneHNSA.

5. PeweHa 3apjgaya oyncrimavimMosBakum nm Mreacpra MeT poB BO
CeTuUr AMITO@BMUTENbHBX WU OYUCTHBX K OMMHHBUXM VMB3bBPLIAN
noTpebnaeMoin XoNogUWNbHOMW MOWHOCTMN

6. Pa3 pabworgaeHias Tennoob6mMeHa MexXAy BO3AYLWHGLBM
nepaTuWBHBLIX Ten/NoOMHO MEWHIHTLIBB aaliaAasp amMpoCcCTpaHecC
LenNeHVN@ANHaAaPMMO eCKUNX NapameTpoB OCvpeeHIeT eyt a C
nNnoBblAeNndaRABOPeOXEO/[AT N .

7. Paz3paboTtTaHa MeTOoOAMKAa BbbObopa oOonNnTuUuMaNnbHOTC
NOTEeXHWMWYEeCKMUX MEeNPOMBPAMHMTAN T eMnenroyB 0T 0 P eXnUMm
TEMNEPBRTOKPY Xawwer o nopogHOroomacgcumeax y
NeHHOCTHNW OT NOBEPXHOCTWU 3eMNMn NO TpakTy

[ sistse j tedzts s Ok ydzr » ftodztsy j dzdidDaTBEpPpERRAEB

TCSA CowernegiycHTBaAaMEeHT albHBLM (U3 UNY GGKOMN €eBYKI®H

OB @aHANUTMWUYECKUX, 3MCPIHBMHbBXK @ReIEMHMEeH MO B, C
€EfAEeHHbBX pPe3ynbTaToOB fJAaHHbBLM, TMNONYYeHHBM APY
a6bnwaeHNH, BbINOJ/XHEGHKHK®B UBI XH AITPWMPHIPPOBE AEHUN I

AHNANOPXMDENbHBLMU pe3yNbTaTaMu XHAMBRKLX MKW P enwp

a pygHukax 3® MNMAO «IT'MK «HOpPpUNbCKWW HUKENDb »

) 6OCdUujMStsj LdOUjddj d tjOddLOoydy tjL kzd

PesynboayseHRbe B paborTe, N O 3 B OOJASOKIITO I MQON (
pn pas3paboTke N NPOPABMPBEEBAHITIE N, DB DI®NNEH OKHL
OTOPOW nNpuBOAUT K oObBecneyvyeHUWI 6Ge3onmacHbLIX
OPHBIX BblpaboTKax pPMyMOKWMMa JDB/HIBIXM KO8N MT a/libHb
HHbIX &axaTpart

B HacTOoOswee BpemMA MHOrume pes3ynbTaTtTb pab

nyaTtauyuuvwio Ha TOpPHOAOOGLBAWKIUWMX NpeanpPUATNSNAX,

-7-



PaszpaboTaHHasa noag3eMHas BORLPMBS5KHBRompeagwap o
YeHHasa ANA MeUDHWHOPOBROEMA BO3AYXa, B MHPaoC-T O A LW e €
MblIWWTEeHHOW a3KcnnanyaTauuMmum B PpPyAHUKe «TalwmbpcKMUR»
Kenmwpun oOoTpaboTkKe 3anacoB Ha rnyoumHe cBblwe 130

PaspaboTapPpRBNXNHWWHPHE @AOpPp Ma N UBAKIMMUK TUMAaTNY eCK.I
YyCNOBUN B arbOOPTHKIEAXXH BRILR®, U P K Y NS LN OHHOMEP UMEHBET [CIAB a
Ha pysOiMX «bBenapycbKanuim» A9 CHUXEHWUSA TeMmMnepe
TEMNEPBTIEAPKHO® CTHDLBIX Rapame AE@BE OBOBUTE/ITbHBLIX U 0
Bblpabof/krapkMmanumM3ayumMmm MUKPOKANMMATMYECKUX YCJTOBMU
6oax npum oTpaboTKe Hambonee rnyboko3aner atwuwmx
HNA pas3ga@@EmraHAMNMLNOHNPOB aH-R§ 0osTog3ser wixenvd ECTKBY -

HbiIX TennoBblgeneHWN LUBA OMHCHXYOHBICUFY@OL RBESHIaNal S B pe Ma Yy C
npowna -0OpBIMHQNEHHbBE UCNbBTaAaHWMA U HaxoaguTcsa B 0
BpyaHuke 4 PY OAO. «xbenapycbkKkanuimn»

Ha ocHoOBaHUW pe3ynbTaToOB KOMNEAAEBAHBRN cpas
ynpasBneHMa Ten m&BwIVI ypoeorknasig-me Maxin mbip8 ® n MA O
«TMK «HOpPpMWANbLCKMUN HUKEeNb» B KaudyecTBe WUCXOAHBbIX
Ha oTpROYPG@rRU>E 2,5 C5 68,6 Q46 NC-3C W4 COKTAO@MBEKOT O
CTOPOXAEeHMUA CVYyHMRPreIDEBEXmPHyHEess, eTHMp HbIX paboT fgo
MeTBR)Pa3 pabloaxaHmwyeckune peweHMAa No obecneyvyeHU T
YeCKWNUX nNapapBB R OBbLORAA ONTPKOAEXK TOB I CIYPOK ME N K QT B &8 H b
pyoHukoB MNeTpukoBckoro FOK OAO «@®Ke na@Qq cwkea-nun i
poX#Bwnrakénmy@em@&@ HMA T OpPHbLIX pabPar3 pppod oraHM bime
TEXHMYEeCKNe peweHNUA BKTIHYEWbLH B MNPOEKTHYW LOKYN

Pas3paboTaHHaa cmcrtTemMa HOPMUPOBAHUA MWUKPOKI
paboTE@XAaHMW3 & YWEOPHOHNTbLPMIVA D MU B €3 0NacKWDOPHBERTPHE @
YyCNOBMUAX TenasorBMOC PEBKNAMEAMEe T B R IWHNRO pacyeTy KOC
BO3AyXa MU OoOpraHumsauumMum nposBeTpuBaHMA T OPHOLA[OOBHL
Kanudid» NMAO «I MK «Hopwyn OO ik EBoproeanée>n n i » .

Ha oOCHOBA AHM NN Cpce/BeyqIbBTaaHTMOMB pa3 paboTaH nporpai
nounamnkKka», WHTEHPUPOUKBHHKIIE KE «AsapoCeTb», npeag
ANA NPOrHO3IMPOBAHMA TennoBOro pexumma T NyoB60KMX
BaHMA WaBGBOIOHBIX CUCTEM KOHEWMXUMOHMNWpDBIBAHUMEE BKIBN K

«A3apoCeTb» MCNONb3YyeTCcCss B NPOEKTHbBX WUHCTUTYTE:



OAO «lanyprwmna», OO0 «UHcCcT W OWMLClpoloKMP OO kK € fil6 >

F'MmnpowaxT», OO0 «3ab6annkansaonNnoTonNpoekKkT ».

goWL! wOBBI" M Ctizf dtc FEBRGE Ude B B B

AncceprtTaumMmoHHasa paboTa BBHOYOABPHE ABTBHEBMHN B
Hay4dYHbX unuccnegoBaHuim TN YpO PADOIMOLPp OO JleBIAlL
«Mpob6nemMb aHeprocbepexeA@BaNpPN TIREODKEMIBNAIGIC
poBMmaactTdpe pbl NopA43e€eMHB X0 In.poxkOr.plaHec7rBS) (Me « Mo g e ni
neHWe MnNapameTpaMm asapoTepmMoOgMHaAaMMYeEeCcKUX nOp
MMHepanbHOT A0 1c 2@kElA 8509 9) , a TaKd»e qatboma T
ropHoiMmn npepgnpAviA TalsMKn «3HD pM N bCKNUKW HUKENDb »,
AK «MXK «EBppXettmmPHBMMU MHCcTUTYyTamMm OOO «WUWHCT
«Fanysprunas

C 20> 2r0.l16MccnepoBaHMd NO TemMe [AUCCEepPT:
CTUYHOAHIBWMpPOBanNnucoL IlMpesunmagunymom YpO PAH (npo
TanbmWuelgnepmnos abMOM4FANMRKITINKA «Paspab6boTka kKomnne
peratwwelin cuUCTeMbl HOpPpWMa@aAREAYMVM TAPRAPMER POEA AT
PYAHWKOB B Yy CJ/0BMWAOXe KKTp vDEb411020 @ 3 P>, pad@ T Ka M
CKMUX MeTOALOB MO A/edIHI8PPOHBLAXH Masd pHoe/coTramy € C K U X U T ¢
npoyeccoB, MNpoTeKawWWUX B PYLOHMNOIBEHIKX BESMWTHOIA |
NOoThbI») , Poccuimckum dpoHagom dynpmoaemdios-L3H bl X
«Pa3paboTka KOMNNEKCHOW TeppeX/,TUMBMHIWCMAB bILOGHE

pecypco
cCTunRnpoekTO05N4 552 «WNWccnepgpoBaHUe BAUMAHMA a3 ol

(@)

bepexXxeHUSs U NPOMbLIWNEHHON 6Ge3o0NacHOC

Binarm Ha ¢GopmMmpoBaHume KOMMPOPTHLX YyC /0 Brupia H8-e |
Tam lMNpes3unpgeHta PoccuninncMBhOHep2@hhbirynym <Ppdmpad
LMWOHHON pecypdoCHMETE&MDBIO MOHNTOPUHIA U ynpas.
npeagnpwuusa Tendnn, B aokddeeciin 6 es3 onacHY U BbCOKONPOMWS

H bl X MCKORAOMKBIBIXBTI OPHOTEXHNWNYECKNUX yC}'IOBI/IFIX»)

ftcsBOYdw ttOBTESIST

HayudHble NMONOXEHMSHA U O0CHO B HBIEK /pae3byBIab/TUacCT bbl
cyXganmcb Ha exXer ofgHbX Hayu4H 1201&rcrc.n)a,x Hal w
AYHaAapoOAOHOM HaydYHOM cumMnosnmywme «He2085m120191 opH
rr.)., Ha MeXJ]yHPEEPpKOTAMHWEIC KHoally UKHOH hbepeHuUumnm «Aap
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ropHbx npepagnphatepobypiCaHkMCyY «TldmHlBITC»,poxz012
CMACKOMN-NPAYTHAECKON KOoOHMPepeHUMUNU «leomMexaHMUUe:
npo6nemMb 3PPEKTUBHOINIO OCBOEHWUSA MeEeCTOPOXAEeHMUN
HbIX U -Bee’r@®X permoHoB Poccuu» (r ., 2088my2@%k7 WUIA
rr,. Jhwelll Me X 4y HapopaHIopia KHTaUYyY4YeHCOK 0 i K o H dpepeH UMK «Tlpc
OnNacHOCTb nNpepanpUEAPMEB (M edXhEN® HOK (eaBepO y pr ,
HMCY «lopHb», T 2014Ha BOdAdBOTCCUMUCKOM MONOLEXHO
BOoe U ropHoer, gBABHRY (Nepiwl wnw 2012 r ropakTHWA- Bce
yecKkomn KlowmpePasgnuimne APKTUKU WU NPUNOAAPHBIX p
Yp®Y umumeHnm b.H. ENMaBpapoRObHE HaAEKTIHHBEAC KON KOH
peHuMN «WMHHOBALMOHHDbKET YHpaonBpaaHBWIVE HIMGAP HBO ANOPOOLEB a 10 LW |
TU» (MearHekptTOy pr, HMOYL 4T, eophHatvi@»®R,4 yH ap o A HO MW NeTH:e
«AdvancedProblemsn Mechanic2 0 1 4 » (-fleT €p @y prQ14ALTrMMe X 2H a
OYHap®HpHY MPA K TOKOcKhe meAQpHasNo wenxeakHFPOd 4 » (.
Mepwmb, NMHANOY, IMeX4L Yy H apPHaoHHBP® K T 01 BKeotHKkpe pe H L U
«FTopHasd U HedTAHaA2GhEx TPpromeRapmik a IXIBNEY , 201
pPOKBIIEOMOINO MEkaHY MHA K T e e khbe e Hp a6 1eMb Heagpononb
HWAa» (r. EkartY¥p® HPoAH,r ,20Mr50 r. ), Ha Bcepoccuimck
ANnNA CTYyAeHTOB, acnumpaHTOB U MONOAbLIX Y4YeHbBX C
cme+#H2a015»0dacumbmpck, U4 CO PAH, 2015&prak)-, Ha
TUMUYEeCK®Ep «kOHN N, omMDIO/BeATL®M HI OPHOT O akynbTeTa «
XXI-Beke: TexHonorumu, HayKeaeTepbppBopBHMG@GE»«[O0opHG
r ‘" HHgy ay awHEX HMYeCKNUXx coBeTax pyagHmkos 3¢ [MAO «I M
ctTnutTyta OOO «fipopREHREEObLNMHCT NTPYMAH AKe «T @1y PY Mt
ckoro IOK w ynpaBnepygHwWO®dDXx «xespoamaeHnm OAO
nunn» g012r0aldla x .

[ dudzo ¥ ZOH OolststcO

Mpn HenocpepgcCTBEHHOM yyacTuWuum aBToOpa MNpPOoOBeE;/
MaTeMacTkumix Mo gesieil, SKcCNnepuMeHTaNbHbEe MCCNep[os
M o06paiolTlykie@ HHbLIX QAJAaHHBLX, TeopeTnmyeckKkume wuccnepqa
nNpPpYyRTOB, BbIMONNTHEHNE pacyeToB U nNpoBejgeHWNE YU
TEXHONONIWN NK TTERHIMBIBAKaAaKTNYecKkasa peanuvmsauyunsa,

HOBHBbBIE Hay 4YYHble MonoxXeHWWA n B blB O [ bl.
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) kB dzd S Oyddq

Mo TERwWECepamMmmn Ki8B aywes a O TTEOM 4Y22B NA3 [4a-
HUAX, BXOAAWNX B MNepeyvyeHb Begywumx peuneH3s3Nn,
yTegp KaeHHbX BAK MunHo@BpHXypHaR@Xx, unsxemwx wmx B
6 a 3 bl A%cepdssiXebof Science

MonyyenlasT eHTa Ha uM3obmetcTtemwWA oW DPUBRMAETDE

LMm nporpammb gna 3BM.

IBi jd3 OB BIsT

AncceprTaunMmoHHaA3I pROOgaNIEIMBT OB aAaK TIOYEHNSA .
NOXeH227 cHTap aaHM ajlLM HO MM CHOT 0O T é2puUThyam S1craHepmxm T
CnMCOK MCNONMb30BaHH blX23WMHcaTUOVMHEHHADKBOBBH WCOGMNS 3TEOYT A1 en 3

O e XHblX .

fevdlvdr wlrrtrerkes

| 2Oz  dzts | J dzds Hizts

dddzlsjL Jtetseo OdzdzOW Isjf dzsWdL dyj MS OW dBsH j dz
sCteky O h jets BBOMMde Dz s®idS QW fdRgtsiwsHdzd Isj f dzso ™ H
detsc J dzder = dfmlstsyded S so d dBsHjdz Ctsdeo | C frodlkse s
9N cOBBIBE M kZyjltsRksizicimils O dedets &z tc tefp § tesfgs d3j dzO ¢
dz 3 BFOMMdotsds d ftesyj Mmtse o dzOc tssB dY *HOOW el fig-d
Mudlsr 9 Ols! BICtesC dzdBOIsdyui MEdy f§ OttOd3jIster o tsSLF
dzr 7 tokzHdzd € 59

MccnepoBaHMe cnocobGOB per yenbpyoeBTa HWMaAT eTveanT
CKOIFro MOAENNVMPOBAHWSAHRNPONB@EPOR THPEANMUPOBRNNX
AyXa B Bip@mHWOX Kax TrnyAosvnanpepaenewBa (PakTopo
TEennoOBON pPeXMM T OPHBLIX BbIpPabOTOK, M UX y4yeTa
a TakXe napamMeTpuyeckoro obecneuyeHWMAP HEE bHKeS
MepuMMEHT a/b HHbIEH PMOCLCENDERAAOBED0 B a H M A T € NBT O1ByOIoX MxXe
PYAOHUNKZTX.LPUMEHT A b H bBEbl NVOC/ICHTERHILY @ GEH MbAN K € R € B bl
pyapadikanTHaAaKOK M OPKTKOro MecToOpoOoOXpaeHUm B Hopy
paindquaeybnHa BefeHNS T @MY NpueipHpLm a Lo aD Db @M HMm
CKOro MecTOpoOXAaeHwUua (B nPyedcunHyadb /Brekaee HEMeAn ar poypcHbbl X

poB) .
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BblMONHEHHbBE N3IMEPEeNWKBT aAOBRADHEHEe MHAY TOb 3 AKX [D M 1O -V
poBaHMWA TennoBOro pexuma T NyOOKMXBIWYAKDEKOPROIP

npeagctTaBneH. Ha pPpuUCYHKe 1

A ~
+4O > XV‘ “-;

Xvi1 eva’ g’

<
~ AT ANy~

Pncyhe3 KOHOMBPHDPDMWNPOBAHNUA MUKPOKAMMATUYECKIMUX
Bblpa@ax T nNy6o0KUX PYLHUKOB

Kak BMAHO W3 nNpuBejgeHHHAHAa nbabpneepEgaxhpepa
nogaBaeMoOro Ha nNpoBeTpPpUBAHMUE, ONpasE/OBRIPXSH 0K
TW W 3pBVBE@E@MEHN rToga U CYTOK. TlNpmnomaBHWUMN C

a NOBEpPXHOCTMW nNapame TP3bIMEBHSHIWSX al MPME HLHAT €@HUO T

0 I O

pamMeTpb BO3AyXa Ha HayvyanbHOM yyacTKe cCcTBOMa

KaHMWUKUW BO3gyXa MNOec3aBWOITYH HIIP e3EC IXDEBEPTVGET aTMnuyeckor
Tusa pcagmeHtTom 0, 0CO6uG 7 .kK00, TCOOpHBAO BaBERMBM CUMOCTUN OT
CWBHOC ThbUX (Iae3poeBX O [ OMBO XBRPAArBUB, [, AYBRTHOE H U XKEe H M T pajguneH
0,00455°C/ ™. Mpn panbHeWnwWeM AOABUXEHMUU NO T NaBHBLM

BO3A4YyX B [UpoooubeMcecHea TCE MO K Py XawWM MW T O pHBETMWH N OPC
CTBEHHYMI epaTypy MACgOUBA 3 DPWOGXWYIW OT TFeoTepmMV
cpeAgCcCTBEeHHO B pabouymx 30HaAaX KoONnmyeaTBOONPAEBaA
npepeneHMa no 60 71b WOBMYP a&KOOAITUOHKE,C TaB YU H TOEPHHCLIXB H O C T |
HMA OT TEXHOTNTEHHbBI*XNMEHOGOHIEK BER @ERAHMNTHET OPHLIX pab

LOTOYeHO HabGo/bwee KO/IMYECTBO Br cpvwHyaxyuHWwWaIeeeH wn
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Heb6naronpuMusTHbBE MUKPOKAMMATMUN DEC@PKME TYBER/HHBUN 5B
TOBUTENbHbBX W OYUCTHDbLIXB T[KOOPOHEBLIXH X BrbPCABOEOAT BKHAHKbI
3KCNnepuUMeHT aANIbHPEpP MCECHEWWAAAKLAOHHOIO 1M Tenin
A TaKbMIEO THEHb M3aMB8PEHPOB Ten/oBbIAENNEeHIWB.OT
Ha pucyHkKke 2 npejagcTaB/eMpy OIWEBRMOMHTEMNMM,B H BN

Oy Xa IBO TnOOBAN T € 1 b H bl X " OYMNCTHDbBIX BblpaGOTKaX.

MpuuensHas Touka 30.3 | ° 32.0 | MpuuensHas Touka 30.5 | °C

Dist = 3.5 Trefl = 20.0 £ = 0.95 27.5 Dist = 3.5 Trefl = 20.0 £ = 0.95

PncydeKkKepmor amMMMCTHbBX W NOATOTXOBUTENbH

Mpwn p[JanbHeWlweM ABUXEHUW BO3AYXaTlMOo TEMHITEN
paTypa BHOBb CHMUXaeTCsd W OKPWOKAWMEE OC 710 07 @
CunsBa

Mo pes3synbTaTaM 3KcNnepuMMeHTaNbHbBX UCCNnep[a
TOpb QOoOpMMUPOBAHMA TeNnnoBOro pexunma, yyeT K
MO O enupopeoajHencuc ore popmMmpoBaHMa TensoBOrNroO pex

—rIrmMmapocTaT Ny ecC BKeeH ncex asTomsen/ypxaas pn pu LB UXEH UMK

HaKJ/ITOHHbBIM T OPHbBIM BbipaboTkKawm,

—TennoobmMeH BO3Agyxa C OKpyXawwmm MaccCWuBOM
—TennosBblgeneHna OT @G@30BLX NepexonoB BNar
—TennosBblgeneHnda OT TEXHOTNIEHHBX MUCTOYHMUKOE

OBUT aTBRHIYATMME HHEeT O cropaHua, 3NeKTpuyeckwm

KnajgoyHbe MaccCMWUBGLI) .

C yyeToM 3TNUX GPamvepemapadpabhoagamans MO[,E
pacnpeime /feetMnepaTypb W B/ dMXHHGONXN BBIP3AMHYXT O KB 1N
HOW TONON®OT MMPO WPAREULMTCA Ha OCHOBEe MOAenNun wu
M3BECTHOINoO BO3gyXopacnpegeneHma B BeHTUNALLV
BhiTeCHeHMW-asleawLaakpeTnsnpyetTcaYiagpaeaecxns e

onpepgenseTtcs
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YO 0 yeh (1.1

FrQE—CKOPOCTbL ABUXEHUNS YDo3 @y aanHmai BMOTIBEW, U PO/ -C

BaHW&AT nNo BpemMeHU, cC.
PacueT pacnpeje & il pCATOKOEON MNLEE[Ca TB YEFHM TBOKSE H M a0
w oy ® :i;/ov | O™ t& 9O 0s)
wJ IYYw wJ JY
Ve 3 Qaﬁ] (1.2
o L
i)
ro'¥ —TemMnepaTypaoiBosYyrykk@as 8T BM B paccuyYuUTbIBaA
MEHT BpP@weHKOPNINYEeCTBO TennoTb, BbAgenswueecsa o

KOBIi-OBI SAuj®ilfikeBeTBUW B MAMeBrT— BPBRNME@EMK YyXBL BO3[
OX/-Crl —KoadppuumneHT TennooTaawmaACcKHMBHEIGBIT L& «BO:
TeMnepaTypabNMNaOoOpPad HAPHAHPRAMUGUIELB xBlOaigysKxaelKkan

jjon BEO®m—Nnnouwapgb KOOM TsAUETIHBK BE TRBOMM T OPHbLIX NOpO,
M.BnpaBoil YacT@d2Q)BEpaEeH@Mar aemMoe yuyuTbBaeT Tp.
HOC nNnapamMeTpoOB BO3jAyXa M3 ORHOPpO@PAaAacCA@aTaeMoauyy
BaeT BAUAHMUE TEXHOT EHHBbBX WC FOBYUHMIKH@BE NTODMH/MEBIRLI €

BO3AyXa C OKPYyXawUWNmM aOODHE®@GM WMAOCMBAIMY €CK WU

T

arpeB/ oxnaxapeHue BoOo3agyxa NpPU €ro ABUXEHMUM NoO

o]

blpaboTKam.

Ana pacuyeTa BAMAHMUA TEXHOTEHHBX MWWCTOYHMUK OE
BO3AB/ XBbilpaboTKe Ha OCHOBEe OOWMPHBLNKN PprRBPapBMEH
TaHb @MeHOMEHONOTrMYyecKkKMNe MOAENU TEXHOTEeHHbBX Wuc
WMNH C [ABUTraTensaMm BHYTPeHHero cropaHumsa, Komba
CKMUMU NpuUuBOLgaAMMY e@CeXHIOEM EMHOQI/EQT M CB A3 bIBalT HOMMWUHA
ratTeneiidt caw PpPeK TUBHBLM TennoBblgeNneHMEM OT HMUKX
nmnye 1 npepcrtaB/ieHb NOJIyyeHHbBEe pacuyeTHbe Gopwm

UmeHTOB N HUITeH1goBhIQQeT1 € H N A

Tabnunus¥cdaHOBIBBHUEBIBMOCTMN MOWHOCTMW TRAWOBOLAENE]

Koas dpdunuyne

Tuvun MawuH MowHOCTSbL Tenno )
TEeHCMWBULO

-14-



CamMmoxopHasd

nemMm BHYTPpPeH W~ Or—— 0,16 ...0,
OCQTmT

HUYA
Y3Ko3axBaTH ' . p TTTI—

w-" -~~~ —239 - 0, 08 ..0,
C eKITpoAaBUT & ' - '
KoHBeiliepHas G- 0 - — o 0, 05..0,

- pTTU

B BhpaXeremneEpartypa MaccuBa T OpPHBIX;; nopo,

ABNAEeTCS N e3paeE MEFOOC@EIA TE3N 10 0 6 MeHIA UM enoapyo ABHGBEMI, Y

BoM lns ee pacuyeTa pa3paGenmnamabmMepganBoc@mypsA

NoOpoOAgHBLM MEPYKB@OMNWIA pacuvMaTKWB FTO@EMHILIK NOpoOoLa
eTcs 0o ablM. BiHMynTMpHeaHpHouMA  p a A vpyacB eLHu fpvaHagipyac’y [ o p
6O0TKMU. BHewHVWn PYpABEE paguypgpaTePRCECOG HB R
roe TemMnepaTypa BCe BpemMsa Moge nmpoBaHuMAa ocC
HenoTpeBOXeHH®@MA OMBAGCKC WMEDan o p 0 4 H 0ave /IMHAeCTCCUSB €H a0 N
BaHMWN a3z awagHionpoBo.AMaaeMaT@WeKE& M 3 ampMme H e
TEeNbHO K OTAeNbHOWD pealoyieyTeHCOKAD s Yce MoK BHKOOMOo pp-a A4 U

ANHaAITYWweT MU3IMeHeHNWA TemnepadbypypwumvmadbdbemBauyunpga
METHBM pelwWeHNEME B afacive IHBIX BA4YeeRaseex Baam
LeNeHANMIBD TBO e N MacTmBalasHeBBaOKIUpeAC TB 1A eT Ca H
MeToAa KOHEeUYHbX o6bemMoB. [ANsg 3 VMEANGHDa@E OUB

Hate 3apMaHEaNi.CncTema pewaeMblXx ypaBHEeHWNR anasa
TeMnepaTypb B OKpyXawwem s4Yeickye oNyasayeoqiB e T 0P

w 3T Vor Otrn T

Thr T e IV Ve
-~ % i >0 (13)
T w Tre o
———"Y Y8
= Yi ; hh

Onsa yyeTa HanNnuuimsa TOPHONW Kpenunm MUAKU NOKP
60TKMU, C Tennogpus HEITTKWHBIMIC BOTICT BRMB QOMA B Y € (
CMBMTNOoONb3Ppephe e I MBHBIA KO3 hpPUUuMeHT TennooTpgau
dbopmMyne

Q.
|_fé<, (1.9
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rge—koadPUuumeHT TennooT [aukup eHnab »0Of agBFW uMe « B O
KoaddpuumeHT TennonpoBOJHOCKTWBINOM@pmanankpenu
Kpenunm uMUAW NOKPLTMUA, M.

Ona pacuyeTa pacnpepfenneHNa BlaxXemBCpPAaMBE@XALgY X

Moare mageanbHOT O BblTECHEHMWA mcnonb3yeTc4d cnepnpyt

60 60 QIY O lYHOaB Y %ﬁ 15
P p T %E (1.9
rnpee0 —abconwTtTHasa BNaXHOCTb BO3gMXEUYAOTKEDNaA

KT/ &XO®—abconwtTHasa BAAXHOCTbL BO3Yyidal NFaeaa@aO&KeacTn
KT/ @F )y aenbHbliil KeOBTHOMN alr s0,B bIKIETI@MLIA yyuUuTbBaAaEeT 23
NOBEPXHOCTb MCNapeHWA U U3ZIMEHEeHWNEe CKOPOCTWU Muc
Ay XHWO—0THOCHaA® NBNAaXHOCT-6MBYPSBAYRRE HAOYOUC NaApPEHMU:
Bbifle/T€HHbN 3NeMOBTyXMyHP RCK®WIM BEO3 Yy X d CB Bbipabo
OAnAa BbYUMCNEHKSODHHIGHLWPYTEBMD N BNarm Ang Kaxpgo
YNCNMEHHbBIM MEeTO/S[OM JiceefKyyrueEXe pPHeEeUAaBeHTOCes YCp a B H e H n e

Yo "Cb .

Y06 O YO @Y mh (1.6)

Fr A0 @Y —dhyHKLMA BbUYUCNEHNA OTEDewmaecNepMON B.
pekTuMpoBaHHAaAA abconwTHasY) BARKHONTS BOBUYXAT B &
NeHCcCauMWOoOHHON"YB-H&ICK,OpPPERKRMpPOBAaHHAaAA CrilemnepaTypa
—CKpblTass TennoTa uMmucnapeHunmsa BoAab, Ox/ KT

Ecnum B pesynbrtTatTe()pounguiatTyEypgaBuHagwnsHacTb B.
BO3AyXa pacuyeTHOW A9 enipkom 3BOHME K GlU pKyoepTpcesk,T U p 0 B
TeMnepaayPuyYeT CKPbLTOW T emaieo Trbo ra/BeoBYybHXL ene PAeoxpom Y

Yo '
" W

B 3ytrax wmMopgenu AaAns pacyeTa nNpuHsTa MoAaenb wu

u? uY

8 (1.7)

KOTOpPOW pacuyeT TemMnepaTypb A BB AWK BBILCOT 3K EBHOVBIE Y X

B. YO .

Y — h
B. v

N 1.8

) B. 00 .

50 7 h
B. v

rgle —pacxop, B kBlKyasKeWpOi sBedX BuU, M

Pa3pa6oT a/HH apie awpD/ie@@EaMMal on Mo Nno3BOoNA€eT Npous
TennopacnpejgeneHmsa B CeTMW TOPHLIX BLIPAaBGOTOK C
-16-



B 3aBepmpwmawmHeHa BepudpuneslayumaTtpaapabGetcaun
nyTemM CcoOnNoOCTaB/ieHNUA P ac 4vYeeM MHesXa-BTyaki/OKCOr BH bIK 3 MI€
MeTpoOB BO3AyXa B T NYy0O0KPMBXC KMTAB>O /iMa XL apxXyTapH N«K Q@K ¢
MAO «ITMK «HopunbCKWUK KHUKEPIbWwe HCT afgla HHIBXM A 33V € |

CYHKe 3 npepacTtTaB/leHb pacuyeTHble rpadukm TemMmn

+35

.~ +30 'ZZ;"lA:_"‘: A M‘.,,: -z
; 333 K g
o Q... — ve—

+20 1

15 Lo >

+10

+5

200 400 600 800 1000 1200

Puncyd3oeRacuemrpapmxmMeHeHNA TemnepaTypb BO3AYX
HMABOB3 AyXOonNojawwmnmx cTeDaAX MWaBYAHKRKCEARAODKT

CornacHoO nNpuBefgeHHBM fJaHHbBM HabnwpaeTcCA
S9KCNepmB/NbHBX KPWBBbBIX.

PaspabomamepB@poBaHHbBE MaT e Mau VBYOE3COKYNXED PMBOC/
AeneHns B CeTUN ROEPHAINVNEBBAPBPOTOKGCOMNPSAXEHHOT O
C NOpPOAHBLIM MaccuBOM, a3 0BbX NepexopgoB BAar
HM OT TEeXHOlNIEeHHbBX UCTOYHMKOB, oO0bGBecneyumsartoLl
BbiX MoOgenen T ny6O0KNXIT OLUaBXOT/TISBAETOPBPaATALD R IO BA T O -

coPperynumupoBaHnsa TenNNOBOFIo pexunma

Il dzOk ydatsj 4§ sdztsy j dzq j

[ftejHjdjdd] sflsdBOd d L HEEGESHOs § Gz d
fs Ctdlsjtedy dakGozd i dec jsduji MSCdn L OOl d §ted
et o jlstdotoddfded jigh dsijffdsots? ¥ BS siisd § St
zvels sBiMmfjudls! MsOBdddL Oyds d kdzkzyh jddj &
Cslstse s fdz'd sydflsdy 7 ctedy = o' €OBGBSCOR o §j
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Pas3paboTka pecypcocbeper amwmikX OK/MICM &MU YT XN
ycnoBuihn Ha nepBOM 3Tane TpebyeT obGecneyvyeHMsa |
HblM BO3AYX NpPW €ro OABMREABIEMHGBK PADOPMKXOGDM . 40

B pabBimMmeNTHEHO pelwWeHWO@A TAMAADbIHOMOMN PlaZ MYy Ca BO
lOWM X B blp OGRCTNEKI,NB@AKOWET 0O MWUHWUMAaANbHBLE CyMMapHbE
pacxojga W TennoBble NOTepu B appydpawoumpoBapenm
BaeM pacxoge BO3WYye&@ak Mmx TR ap askpeqrapiaax n3oamacakyam .o N T U
HOTFTro pajguyca 3aknwwaecTeEemny BL&M G 1y BOEYWWNMEH arfean, - p e

nosBvIxasapognHammyecKMUNX noTepb.b
YiI D 0T YYild ©ath (2.1)

rape—ob6uWwee 4YMCANO T NaBHbLX BbPabOTOK, Mmcnonb 3
OKONMNOCTBO/NbLHOIO ABOpa A0 noB3eadpiajpRrRéOEKMUNEC BO
CONPOTMUBAEHWUERMIBBIPAPOAOATVKYUC B,bipRBOTOUMMMNSHN PYRTF U
MbIM Napamé —mACXO0/[] BO3IagyxanesaBaakei KwWoc Bbuipabo
&—ygeanaﬂ MaccoBasa ,ArLROEMROCTHOBDXAFOMALY X a
YY—pasHuuya TemnepaTyp MexpAy Hay a MbOHCOTY NTacoMyEaip .
npoBeTpPpUBAaHNEOHEPHWDOAKHTAOCAYNawWen Ha NpPpoBeTpMU
Ynx ,CA&YcTaHOBMAEHO, YTMOO Aca BBAEAMOXN & H lBOM Ay X a Yy BE
eTca 3HayYeHMe oNTUMMaAaNbHDAHAOY PRILHNYC KO BEEBIA O L B WX
npuvu 3JID&KKE BO3pBcocamyeuwae onNnTuMManbHbBE nNnapamMeTpbl
nAawTCA UHAUBUMUAYANbHO C y4yeToOM pacamw/am TBeOM/MO/-X a
bunsnya@peMmeTpamM 3ajaudmu

B pa6boTe BbMNO/MTHEHbB UCCNefOBaAaBBAMNNEO TREEAMO NG @ !
NAUMOHHBIX KpesvilAaAin T OMUMWMHIEA TN X HaHecCceHWsda, obecn

Hbii HarpesB BO3AYWHON CcTpyu nNBUN PEBWHIR@AFE@M UE @ B

BaHWWM [,0KWAT3AG HMPKM Manblx AAMHaXx Bbpab6boTkum (ago 1
pa3wWbaBAAeTCSHaS YyObBawWMikpeapak Be [ akdme colymMm e H
HamMboNbWMM TemMnepaTypHbBLM HanopoM MeXAy BO3AYX
cMmManbHaa TennowusonaAumsa. MNpum 6oO0NbWNUX ANMHAX B
nee uyenecooOEaA3 HEAM €eTE/HT@® /1P B O iDL E B O 3 |0,a @VIG-H e

CKONbKY Ha HauydyanbHbBLX yyacTKaX ANWHb BbpPpaboTKWM
XAEeHHbX nopopg, nNno3BonNAwwWasas obecneuymBaTb nopgawd

POBAHHBLX YUYacTKOB, PEAKOT GI@KIP,E BB BOB @KW MB®& CTpYy

Hee MHTEeHCMWBHDbBM.
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B pa6oTe BbNO/HEHO CIPOEGHPBRAABUNOPUOGEEBERP
B KayecTBe TOPHOTEXHMUYECKOTIO MeponpWaAERBMAA CME
coba coOCTOUT B TOM,SLHW®MHBO McXxTOomyayems @ THT WHIbl
OT TEeXHOTNTEeHHbBX MCTOYHWMKOB OTBOAATCSHA B OKPY X
OHHOEe nNpoBeTpPpUBaAaHMWE NO3BONSAET NOKaNnbHO YyBEn
accuMumnaunm TEMNWECAPUITWKIOBBE HIB e B0 paedmiianexp n3-o H
CyH&knepmeeg cCcXemMa, nNoscHsgtwwas MexaHuUsm paborT

BaHMWSK NKXROHMKEeHNS TemMnepaTypb BO3ayXa.

— > >
~NTow g W A ey o - L A ~uon ~

o ;
~ AT ANy 7? ~ alAaNg s

+40

+10

PncydoeMexaHUMU3IM CHUXEeHUA TemMnepaTypb BO3AY

Onasuenm uyenecoobGBpasHOCTKAY NMALMMEHEOH A NEPEOLB L
Heob6XxoAaMMO, 4TOObB pe3ynbTUupywUWas TemneparTyp
npoBeTpPUMBAHMNA C MaKCUMaNnbHBM KO3dPPuuyumeHTOM
TpebyemMoin Tewmna&Vaa eWERH UBIEXKWMX &.T 0 B GIMN O Bl M & H N KOE
cnhnepywuwer o HepaBeHCTBaA
p U aw

wJ D

¢

vy

(2.2)

rof¥—TpebyemMana TemMnepaTypa BO3gyxa Ha Yyua

neHuna, onpepgenseTcM KOPWMATHWBOH AYCHOB-ERM@|MT 0B,
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CMManbHO [JAONYCTUMBA KO3dPhpuMunmeHT peuvuunpKkynayumm,
HMAM HOpPMAaAT W B HAO rToa KXKaep ankoT edpaak, TopaM T a3 OBblgeneH.l
HOW CKOPOCTWN ABUXEeHNUA BO3 [yXa.
Mpwu B bIN O N HBeEHHACZ.BHae D @3 PPU UM EeHT ppenqMprRyBEABNA A
no TennoBoMy dakTopy no cnepytwweinn dopMmyne
0 D O°Y Y
" 8
Heob6xoagumbMm ycnoBunuem 3 PPeKTMBHOIO CHUXEHNSH

0 p (2.3
KYNAULUWOHHOTIO NPOBRBIP&ABRAMKEBAH A &M/TXKENTIGLPEETD BCPT P Y
AyXxa@® TeMnepaay@pHbX VN30 paoTa0.T OYL RO RGBIOE T b peLunpek
ULWUOHHOMNOCPe@emMKEeMAeTCca No dGopmMmyne
OBy Y
0 0Q Y'Y

rale? pacxo/[ BBOLBpMAYEXeE, OM-NepumMeTp BbLPaBOT KM, M ;

(2.4

ShPnumnmeHT HecTauUuMOHaApPHONo TennoobmMeHa MexAagy B
BEHTUNALNOHNYMX AT PpeKeEepHasad pasHuuya TemMnepatyp |

Chocob6 peuVMpPpKYNALWNOHKOEARP CHMATKEMHBEAH WL MO ep
BO3AyXa B ANAUHHBX OUYMCTHBLX 3ab6osax Ha nmnaHenunm N
440 M pyaHuka 4 PY ,@eA8Q nwbpeammaspTyacBb/KeaHbb. MH»A P U C Y H K

A
_t40]
+34
+308
_*+30] +284
F20] eeae e
. S R V. {71 s s
' O e T 760
_*t10]
1/ 15" | 25" |
-

N AN gy ~ T ~~v o~

Pucys®eResynuwtasbbBaHWN UMELHMHPOK YO/I SH PGB @TIP N E & U IXKEH U
TemMnepaTtypb-3pyaseackide 2c PY OAO «benapycbk
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Ha oOCHoOBaHWUW N PpoOB e IeOHKHALBXa HIUPGUCMI@EHOBOHBMAEH UCGAN C T
TMYHOTO NOBTOPHOTIO MCNONb3O0OBaAaHMA BO3AYyXa I
CNOBMACYHET YMeEeHbUWEHNA HaRBPEeFBEBUNIRLYWWKAOID 6CUE
o3AayXa, accuMuUnNie@EEIMEAT O TT OMERIPE D IIHIDEKEQE dM B a
OCTb MUCNONb3O0OBAHMWA pPEeUUPKYNAULUNM OTFpPaHUYEH:

CTEeCTBEHHA aSD KIPE/NKIREOUUEETTYOP a1 0O PO AHOT 0 MEC@EMBA H

X @D sy o < (@)

ogfwas cTpysa Bo3AgyxXxa NONHOCTbLI ychneeeaeT 0)

sy

oro MaccCcunuBa, 4yToOoO 6]'Ial'OI'IpI/IFITC.TByeT eé NMOBTO

Il 2Ok ydets ] o detsy j dad j

[ Olj BOIsdyd MS OW BsH JjdeOlstd@fday fils @ | tf fAsls d3j dzdz
ssoz,ydlsr o O h Ow § jtoj Cto Misdzz¥ , ©HAdsEZO] 0o dzj dzd
dzj dedzz ¥ Mn j d3" Is jHfoddtsydgtdfspfvls j dzv  d o tSL HEZN dets?2 Mt j H !
odzOed, fsLotdvjls fsHBdtOls! tflsddOd: dr j B
Isjf dzstsBd3j dedz" = Of f OtcOlstses s Stodlsjtceds dBOS Md d3C

B nog3eMHbX cuUucCcTemMaX KOHAWULUUYHHKWPDOGB & HIe A bl
BO3AYyXO0O0XNaAUTeNnNsax WTBEARHGRAT QEBEAX T E MpPOB bl,
NOA3EeEMHbBX T pagWPHSAX NOBCEMECTHO WUCNONb3YyITC
paTtbl. MNpun ayoen PpAacPm@EHAKX annapaToB Kak 3ne
HUNpBBEEpPeOGYyeTCS NPOBOABTBABHOUMMOLY A/TOAOMNME 0L
TpebyeMblX TeXHMUUYECKUX napamMeTpoB. [Ana 3TolI
Mcnonb3yeTcs MaTeMaTuMyeckoe MOAENUPOGBDHUE T
cuTenem npv BPABUWAMAHTHBX KOMMNOHOBKUW AN ITDDOME H
pabprepaboTapac WMEeEM&/OLO 6 MEHA B pekynepaTMunBH b
napagiyaix BCe€X BO3MOXHbBLX BapMUaHTOB TeuyeHUSA BO:
OAHOHANpPaBNeHHOTHO WH alrppar BA/BEHIH QIO OK.

Pewegme cnyyas nepekpecTHOINo TeyeHUsA BOS3

Yo Y Y Y X0 °h (3.1
B KOTOPOM BBefgeH cnepywwunim napamerTnp
p 6 0 .
——O3———h 32
b oo (32

rpf@—cevyeHue TpyoGKuiYoeuemma BEYFEKOMBOM®@ e [
pacuyeTHOr o 0,6 WeMBIBOB@YXES® 6yHl,e NbrH/aM Tennoé

Bojagbl, OO/ —«wayuanbHaa TemTepaTypa BOGMbLI,
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Ana cnyuyYyasnepHOHanNnpaBeHWss BoO3AgyxXxa WU TennoH

cnepgywowunim BWULf

b Y Y

Y Y D 5 s Op Q >

"’ 5 P T ¢ (33
[y y v ' '
I’y . “ 0]

Uy Y YD 5 5 Jdp Q

v P 5 P &

A aon4d CPMYHARBOMNOI/NMTOXHDO HanpaB/1TeHHOT O TedvyeHnmsAd

peweHMne NOoONy4yYyeHO B BuAge
| Jy Y Y Y

Yu | p | p :I) ) 3

L 3Y Y | oty Y h (34)
Y te :Iz 0]
P P
B KOTOPOM BBeJRAP &AM PR3 MEpPHLIWR
0 N

— 35
8 39

PauyeT oXxnaxpeHunmsa BO3IgyXa NpPpoOM3IBOALMDCS B6l-al
paXeHuWue TennoBoro nNnoToka pob6aBnaeTcsa [JONONHNT
Tyl TennoTtTy @Ga30BOro nepegpaxXppeaMOOBBBABAY UK
TOKa

- Yo . B QY
Q 762 Sgiay] (36)
rple—yaoenbHas TennotTa nNapeoebpaeraeBpauaa HAXE kO
HOor o n&pYasT exvrn/eNp aTy PAYoBoBEIYX/BE HH LI 06%¥M BO3AY
—nNoBepxXHOCTbL TF*ennoobmeHa, M

Ana napem&«kmopgm obecnevyeHNI pMasspamBaUBEETK-ON N
MEeHTanbHbBA CTEeHA C TEeNNOOOMEHHBLMWMITHN MPRMME bl MU
HeHBBEAX T THbBIX TenJnoo 6awe HHabl XC TaenHnggep amp o B e e Hbl 3 K CT
mccnepgoBaHUa TennoBbIX ApapopuearMunrxecapaknepuc
MEeEHHBX FHpypdowywmeegeHb TennoBble XapaKTepucrTuK
obMeHHOTro 6Nn0Ka. B pe3ynbTaTe 3KcnepumeHTa Ta
CMMOCTb KOoOadhpmuyumeHnta Tennoo b MeoHCan TOET/T AC KAO PBOOC3TAEY X

MoNnyuyeHHbBE pe3Yy /UBAT alToLd BUOCICUTIEN] (pBaaBHp a 6 0T aTb HO
HbllannapaT ANS YCNOBWUW T OPHbBX B HUMPA/OOTYOHLLEPWYL H U |
Habopy Tpeb6boBaHUWM: Manboble rab6aputb (agnsa pas3mMel
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BeAfHBDYNCTHLX paborT), MOOGUMANBKAEHWM 9( B/AaSd UBHa 2
OBNXYyWNmMca (PPOHTOM T OpPHBLX paboT), ycToOMWn4yYuMmBO

AYyX COAEepXUT coegUHEeHUS cepbl M amMmMuaka).

A

140

« 120

S 100 [ AR ST Y T

XY v A

40

20

Puncy®@oeRkcneprnmvemrmaboeelpa@a K TpAaAONAR6MeHHOT 0 €

Ha nepsoane pas3paboTkwnmw TennoobmMeHHOT o ar
LUWMW KOMMNOHOBKMW T enJ /MO ONOXM ErHvHbiXxa BWIOMAYErCekdic! 0 B 01 @ Bl 8
UTOPWUW 3afaHHOM COOTHOWEHNUMN PpacCKWFWBC TBNO 3 @y X
HanpaB/ieHMWA UX NOEAHCGWB HIRHOTT ébrome®6 meiH 18 CY
Ayxa. [Onsa Bo3Agyxa cpepHeWw BAaxXHOCTWU Habnwpg
UTO BblNajgeHWe B TeEMWIDE BB PRASHOMIAETP aBNEeHHOM o
MX NapjgoHOoHaucTTeynimima e T paHblWe eHWOM. N [Pla 3 @ @UURdHiae-B Mm
HoOCMBEe/HsBYanNno MU LeHTpP OXNaxpawwehw cucTtTemMmb T
AnNA BO3pgyXxa cpepgHen BN axHooNceTeM nNnoos ATHOSIT OX eH arcprl
uecca K@mwmageRaBaYy nNnpum 6o0nNee MeaANEHHOM [ABWXEHWMW

B boyem cmywam@ne@Hasa KOH@UTIrypaumsa nNoaKNYe
nemnw Npown 3 B OLOLIHKHIA0 OTNVHIER] O/CHTOB@ASH U N nNpefBapuTe
COOTBETpar3Bmarbd oBr0afHEH/IOLIIID T e.N 1006 Me H a

B penbTatTe nopasemdoam@mmini Bo3 gyxooxnanaaguten
KOHAOMWUMOHUpPOBaHB3SOBp3sppeAaCcKHPnAawwmnm cobon p
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O6MEeHHBIH annapaT C coOYeTaHUEM NepekpPpecTHOTNo w”

Tensa W BoO3jagyXxa.000@HWHIOT BN J0E al WD NPT a NpuBepge

CYyHK e

PncydoeRaszpaboTaHHbBW WaAaXTHbLIIA TennNoobGMEHHSHb

BnpeagnoxeHHOWR OKPOMHT CUTHPAY/KbLHVbUMA BPIEAIBET HCIAE MO P U ME H € |
roppupoBaHHBX CTaNnbHbLX TPyb Manor ow pAEMlyKK® Ha
Tennooob6mewwa ploelikcutmBna .o 6 pa3 yilT O6NOYHYW KOHCTPYK
annapaTta, 4TO ob6ecneuyumBaeT OTNUWUYUTENbHYW MHOT
UMW NO A[OBUXEHUWIW XNapoHocuTensasEwe HeZIPYROBMMKY DI
ocobeHHpERTPRM OTaAaHHA®TrI 9BAAMEGBPA MHOT OBaAapWMAaHTHOCTHLb
UuMn M 6GNOKOB NO BOAJAE, 4TO NO3BONAET 3HauYuWTensb
BYH XapakKTepucTunukmu.

PaspaboTaHHBN BO3AYyXOoOpamA@ABUWXapPBEETNEPAGRAKMN
Jauyn B RrRAaB®mMemBa cmpmrrreanbm pkooBH@ B A H KWW cnewHoO npo
WwaxXTHbBEe ucnblTaHUA. M3MepeHHBN yapenbHBAB KO3 ddn

BT @&, YTO nNpeBblwWaeT NydywmeEad%3 apybexHbe aHanoru
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IVdzOEz ydetsy f sdztsy § ded

v mndzsdzse dud MCdj Ma g 63t ts Gztizty &30 bzd P dn ¥ d & d3iz dafiAn
dz" » d ftesaHYIMSdrn GceBtedz = 97" t6OBBISCOR, L O dz
Isj f dzseor Hjdzj ded?2 dzj f stcj HMlse j dzdets dzO EZyOMmlsS On
Hdydodzdtetseo Odzed¥ otsLHERO © ftojH]JZzOR tcOBlisjydn
B4 s BYJ taHARD fotaxf d3d ded O dz! rdiai2ts Hedodly ff dEi20 cdéiy hdf

Bnoagr otToBMTEAbHBX U OYUCTHBIX T OPHbBIX BbP
TennoobmMeHNBPaQYHNEA .MBacgyYEROMPUHMMAET ecTecTrl
TYPY TOPHbBLX NOPOROAMTA@NEeEe ADPONHUTENbHDBIW HE
TOYHMWKOB T e nfhpwe bBATEQIM HHMAAT. p € B N poark Tnupyeencskavp UHTee s
oXNnaxXxapeHmsa ob6bwen BxoOASAWeN BMPYyBwm BO3IEYKA BAS3
WM x BbpaboTKax. B TCcB3Aama yca 33TqmdMe KBTOM3BHHMOKIaoe M e
BO3AayXxa HenocpeagcTBEHHO B NOATFTOTOBMWTENbHBLIX
ANTCHA OCHOBHOE KO/M4YecTBO paboyukassa.H [tp wm ox
3afgavya BaXHa BHeEe 3aBMWCWNNOHCUTAA UDATX TCbU CUT €avKbll yXall
MOBEPXHOCTHBLIX, TakK MW NOA3E€MHbBX XONOAWUAbHBbIX
Tuna.

B pa6oTe nonydyensy MBG@IR B X6 goNiEa ® |gHIBBCCTE X MEC T

HbiIX BO3A4YXO0,0XmMwmeqilleeol egife gy owmim Bua
"0 o "YO'Y QD D8 (4.1)

rpf'¥ —TemMmnepaTypa HeTPOHYTOr o Maicocm Bpa G o-p
yell FOWbLLTEeNnNoOeMKOCTb B®3 AIX10,T HKOER/bK B;03 AY X a
—MOUWHGBGC TEXHOTFITE@HHOINIO MWCTOYHWUKA TennoBbIgEeNEeH

3agpaya onTuMMM3IayumMmMm napamMeTpPpoOB MECTHBX BO
HMMM3ALUUKN CYMMaAapHON Xonoagu nbHoOM. MOPUWH OZTT UM B
3IMpyemMbMn nNapameTpaMu SBASAIKTCpAa pBaoC3IXAoyaxsa .1 Mopl
TEXHOTITEHHbBX WMWCTOYHWUKOB TennoBbigeNneHNA oNpe)
BaHMA WU Yyaue BCEro 3aBUCUT OT TexXHOReETP®O-AO0
HYTOrFoO MaccuBa T OPHbLIX Nopopag oOnNpeAaensie TBCeA- T
AeHNSA TOoOpHLX paborT.

Boipaxddldyneoza BonsaeTtT Cc@POpPpMY /TRAPaB &TKBO TCONPELOWWMIO LLE

AyeT PYKOBOAPOBOPERH®HDHEEE MTE@BIKHO/NTOTI MUYECKMIK- CXeEN
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HMUMaAaNbHOW X O10AMNNOLOHOOCAH OMBOALKHAOEC TMhAK C M MANTbHO B O3 M
MOMBMHAaAaYeHNa TemMnemamapia BO PMYPXaAMEe 30HbL CTPOTr O
cTBa BOoO3agyxXxa MU 060OCHOBAHWMUE CHUXEHMUA nogauyunm us3
puBaHme pabouymx 3O0H

Ana ycKlaoOMeMpAHbBIX W C/NOEBbIX CUCTeM pa3paboTkKwu
MOAeploBaHb pPa3/IMUYHBIE BapuaHTb NogayYwnm oxnaxpgeH-t
noaAMWNbHOW MOWHOCTMW. BReraypu8wpmeklenpepgcTaBneH-t

P o

Fil 332

HCT:

( ol (IR /
u)

|
o 9310 o]

DI ) o)

Pncy®@e€&paBHeHUe 3 @dPpheyxiewsno OB yX/aaXw pabdboyunmx 3
Tax CpacOEasja@O0@AMON CHXOTa0X BEOH 4 Y X a

Mo pe3ynbTaTaM BbLNOMNHEHHOTNO MOAE/IMPOBAHMUS
TUBHBIM SSBNAeTCSs BapuaHT pacnpegeneHHOW nopgauwm
pa6bouywmamBPN OAMHAKOBOIW pacnonaraemold MOULHOCTW!

H bl € TEMOORR® oXxXnaxpgpeHHOT O NOoOTOKaAa BO3 gyXxa B O K
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dkcnepumveeeATBEBBEAHMNA pa3paboTaHHONW TexXxXHONO
OHVpPOBMWBHAHPY AHUKE «Tanmnmbipckumn» 3 MAO «T
—Ha CerogHAWHWNA [JeHbYARBK CAMBKEANTOyPpapU@giep
pa6boTb BepgytTcsa Ha rnyoébumHe pgo 1800 mMeTposB, g
pocturdefinmddoiTpaR@@OTAaHA MU BHegpeHa B MNpPoOMb
ummoa3eMHad cucrtemMa KOHKWMEEBWHWOHMpoBaHMAa BO3LOY

Ha puvé@ype@gcHraBpa3paboTaHHaa cucTemMa KOH
350McTaHOBBI € HIDPMbIX BbipaboTkax nopaNeduyporac I

HUKkKd alMblpCKMN>».

-

PncyseRaspaboTaHHasa cuctema -X50H,n uymcoTHaMHpoOOBB/Aer
PYOHMWKeMbPTEE N 11 » .

(%)

B xopmae uccnepoBaHWih McnbiTaHb pas3nuMyHbe |
AYX%a TTOKaNbHOINO OXNaxXAgeHUss Bcero BO3AYWHOT O
BOoO3AyXxa NO TFTOPHBLM BbpaboTKaM C NOMOLWbI BOS3/A

LY XO0OBONOB.TaR&B McnbliTaHWW NpuBepfeHb B Tabnudud
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Tabn2a+svaPPeK TUBHOCTb 00X /1aXWeNHPUMA pPrac3p/HAbHXH bBXbl ppaetnon M
mcnolTAREABEMHONW YyCTaAaHOBKMW KOHAWLMWOHMUPOBAHMUSA.

PeXumMb uUuchObTaHWIR

Oxnaxp| Pacnpe
Y4acToK|ge3 ox| Nokans
TYNWUKOl NeHHas-d

HIU S oXnaxpg

Bbipa@a Aauya
TynumkoBasda 26, 8 ° 27,8° C 20, 9 229° C
CkBO3Hasda B 27,7° C 25,7 261° C 25, 4

PesynbTaTb nNpoBefgeHHbLX ucnbTaHWiw pas3paborTa
KWP350H B ycnoBuAaX T nNy6O0KMUXC KA XA TPBY €4pHMK aat0 T«
YWeHHbBW BHBOL O TomMPPEeRKTVMBHOCAMaAMOIEAMI aeTCcCa pa

Javyelhn Bo3gyxa NO NOA3EMHBLM pabGouyumm 30HAaAM.

Vo ydesi f sdztsy § ded §

tdMmMetemMsmMe jtcjcOshdj MdMmlsj " wickdzdtess Odedw Is
dzd ¢ 59 ©OL @Y OldZ00 Bldzso j tojh jdzdw L OHOYd tffilsddidL
cOREtso B Oy HjddY oaBLHERO d o jHjddwyw dLBM sty
dzd BOdz! desets | dzgj e s BIstejBdzf dgdWw M fted 3 dej dzedj 53 €
ded v  BCtetsC dzd 3O Uy MCdn Endtsaasyd, olkbd ldzdg O:slshjjdtfty
skzter, o dzOetMBH | te) Oded Vv eots LiHCAStEES des@ i AfQ >y s h Iz 8
desfls! tlkzHded ydets?2 Olsdssmw j ter

CoBpeMeHHbe TNy6oKkMe wWaxTb U PYJAHUKMW OTAWUMY
TunAuMM, ToOoNnonNorumem ceTeil TOPHBLIX Bbipafiesz BKIX B
MCcCKOMNMAaeMblX, C/ZOXHBMNU T EORNEMIMHE YCIMAB NA MO PRODE
HMe 3ajayunm HopmManumaauMU MUKPOKAMMATUYECKUX YyC
KUX PpPyAHMUKOB TpebyeT pa3paboOTKMW KOMNNANEKCHbBX T

MaMMHBM aNWT albHbBMMU n KCcnnyatauwnm @gHuyHblMIH bI3Xa T P a

O = =

obeHHOCTeN WaXOTHOBAMBMPBYEAPUREPUAMNU pa3paboTk

o -

I
=

A TennoOBbIM pPeXUMOM T NP X UBYNEAKOR OBBNRIOE
TUMBIX MUKPOKNVMAQTPOBCPWEHMAPANK aTmMocdhepb B T

TUMaPBRC@AHME KanNWUTaNnbHbLX WUHAKEKAYET & L, WY H K bl X

o O
a

HUpPOBAHMSA.
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CornacHoO Bbp OwEeHwWBaHMNel)ag®@KkBaTHON CUCTE!
NMMaAaTUUYECKUX YCNOBUMOBKMOPHYIEAHBLIPRLOOME A J
OYHble 3anacHsPEpApBOeODpERmEAAMEBIUN pa3paboTkKwM
aluwumnxBcpabeme Ha OCHOBe O6WwWMpPHOro o63o0pa
nunMmaTta B HawelWw cTpaHe M 3a PFOEIKOMC Ve & HG
aH KOMNNEeKGHORWMVUPPBREPEAN MUKpPOK IMMAT MY ECK.L
TemMnepaTypy, OTHOCUTENbHYW BlaXHOCTb W
Y O Tmme ®do ome D 18 (5.1

rao®@ —temMnepmaypyaxa nNo CyxoOuy o DepoOmoOMEEOYH
XHO QFHC,K 0%P;0CThbMBO®3 AY X a

Ha cnepywowem azane pe@lepa, sKkoMnaeKcuposa
eTPOB NPUMEHEHUNA OTAEeNNbHbLX cnocoa@aecauapery
@O CHOBEe MeTOhJa BapwuaHTOB, C MCNONb30BaHM
HblX N poOL-eMc cCBm3 ATyexnopobacnpejgeneHnsa B ceTun T
MOAMWHaAaMMUYEeCcCKMUxXx GakTopoB, BAMAKKWMX Ha MMHU
OC eeXB.0 JTOTWM YK IMAVH € H T aBIXC NKC O MeMMJT eHKO@PHVI a 1 N 3 a L
NMMaAaTUUYEeCKUX pPTINOBVANT aaABHIBI@OTE ApaboTe r opH
ecypcocbeperawmmne TexXHONOrMYyeckKkunme CXeMbl
bIX 3aBUCUT,BOMHEeMmMYMOmET De@nepaTypb T OpHBbLIX
HbIX BblpaboToK. CxemMaTnmyHoOo 3T allOx0aipprecaremMec T
6nacten 9PPEKTUBHOCTMU Ppas3NMUYHBIX Meponpwus
PAOMHATHBX O0CHAX «TeMTERPEN Y PD/DECHHC EBRBHOD YMXP H
KTY QABMUXeHMUSA BO3AgyXa» ocyuecTtBnaeTtTcsda Ha
MmMpoBaHMWA Ha TennosBouWw MoOopgenunm pyApaHUKA C Yy
OCHOBAHUN BbLNONHEHHOT O Y T O YKHTEMHBUHSIbI X O BICPMEOACEOD

pa3snNnuMyHbX paboyunmx 3O0H.

Ha cnepywwem a3Tane npoums3BOAMTCSHA ONTWUMMNMSI
onNnpuMATMNUIM HAa OCHOBE UYMUCNEHHOro MOAE/NWNPOBEé
a CYMMaPpHbX 3HepreTmyecekwux pua aewan easusex n
HOTEXHMWYECKNUX MeponpuaTumim perynumpoBaHms
ATAULVWOHAROUIBRATYRAMMAPHBLIIA pacyeT 9HepretvTwunuv
oponoTepb BO3AYWHONW cTpyun (ee HarpeeaHMUMs

i Ma@awHacmnoagAgepXaHUe 3afgaHHOTIO pacxopga no
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rape—ob6uWwee 4YMCNO T NaBHbLX BbpPpabOTOK, MCcCnonb3
OKONTOCTBO/NbLHOIO ABOpa DoOpmMI@ABEMB IX paboymx 30
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PuncyHXWexnar pamvvae Xe a3 @epaOT MBPBXPUATUNA perynumpo
TennoBoOro pexunmma
Ha cnefgywoweMvMBOPBMOKHOKOIMOFNYUYLWEeHNA MUKPOKIIN
BUIW 3a cUYeT nNpPpUMEeHeHMnda obwero oxnaxpeMmmsa nNnocCT
HHNYecKMNUxX MeponpuaTumm wmcuyepnaHb, TpebyeTcsa pas
OVNULNOHMPOBAHNIKI BO3AyXxXa B nNofg3eMHbX pabouyumx 30
Om 35 THEMO® X OMIOUIMEON U PO B A AME A PIM AMHCTID@B/Ib 3 0BaHUA TE
NOTEXHMNYECKUX BapuaHTOB, yma@Queo HHPIdEe BTAWPHRATC MIP
MEHEeHU. Lo M@MmMH/eeHEKEI B RO T €EX HNYECKUX MeponpuaTuni
TEeNnNNOoOBOINO pPexXemmias C3 KIM/KWa T3ap Mo H3HBIG 4 I8 TaC p H 8l 1
pacuyueT O9HepreTmMyeckmMmMx 3aTpaT Ha pabotycmemwbC
KOHAOWLMWOHMWP O BNaoOH UCAN eBOOy3KUyexMay B blp a X e H U 10
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BGA HHMXIQNOAUNNbHASOMOMAMNABHKE ON MaWKOE3-KBT
PHbIW KO3 PPUMUMeEeHT XO0ONOAWMUNbHOW MOWHOCTMU
CTU XO0NOAWNBGHDMN IMEAHUNIMH,bl 3KaBMCUT OT TwunNa
ro paboTb W BapbuUupypeFCyYMBaApPHARPBAUIRO OT
oB, obecneymBawWMXx NPOTOK BO3AYX@hN Yepe
MNbHOW NMaHaYMMa@aBBMPDWHOCTbL HacCOCOB, OO0:¢
acAam,X TeMoOHoOWMT xoaio AMIbHOWA MawMmHe, KB
pepeneHne 3PPeKTUBHOCTUNU KakK T OPHOTEXHV
ATWA perynumpoBaHMWA TennoBoOro pexunmnwa g
HAeMOW CUMCTEMON HOPMUPOBAaAHWN AT PMeUOKOPBGKHNIA
T WBHBIX ,TA00 KEYCMIEbH TPOABC C 4 U T @ H H bINeU AP TTK M IHM a Thile !
napamMeLpPOEKHBOYAYERAETBOPATbL CchNnepgywownum H
¢3  YYor Y Yok h
0 L U g
Bepwawwmim aTan pas3paboOTKU KW MMWKXCKI/OWMM

K 1N X ycnosmﬁ 3aKnw4dyaeTcCHA B Bbl60pe T € X H(

cmTome AVEHMMBAT O UM HbIX TennoBblgeneHnm. afogapaeaw

o o -

Knaccudpumkayumsa cuUcTeM KOHAWLMWOHMUPTO-BAHMU

emI 3 6 bITOYHBIX TennoBblAeNEeHNIN, kKlb.Topaa npegj

Pa3pa6OTaHHble mMeToagmyeckKkmume, TEeEXHONOr myec

npu pas3spabepreaprREeVpCUCTEMbB HOpManumsaudl

noseunn B waxte «lhny&dHoam»b 8 euniHAODCK@MIGILLE 1

xglenybokaa» rnyb6bunHa BepgeHN RIOONMPTH®BIKB ,p atoeom n

nopo ab3@d EKrimrveaeTT papPperRavYeLY @i, XxapakTep
ON cpepHeropaoBomW8T EMORPAXYPObLBBB QY ®AO
Mg H(e2i)8 C CUMNbHBLMWU MOpO3IaMW WU MeTenamu,
Hanmbonee x2A8A°0QOKL®OE HM® CaHAGLAT KMa 3cCM C T e Mbl  H
MUKPOKNIUMATMUYECKNX YCNOBUW @GNHMOWRPOT SIH
OBEPXHOCTHOMW cMcTeMb NoaroTOBKW BO3AYX
M nopgorpeB BO3AgyXa B XONOAHBbBW e piveopqg |

rogpa € Xo0onoAaWNbHOMW MOWHOCTbL 11 MBT.
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PncyHeKncaacmpnkaumsa cuUcCTemM KOHAMWLWMOHUMUPOBALE

fporHo3HoOe TennopacnpepeneHnme BO BCEeXxX Bblpa
ropHboixnpeafoTaBneHICa NP HYH Kpe 3 Y /1 b T aBToasvg YMO, 4, € N U
nocTynawwnum Ha nNnpoBeTpPWNBaAaAHee TB TreoMHebfeaCTBYb[@bR 6+0LT6
CoOnNpsaXeHWM OCTTKBAOT/D&H HbIM T OPMU3 OHTOM 3a CcuyYeT Trupgpo
CMOTpPSA Ha eddme ERONBHA2A N 0 B.e pPXHTOLHMB N EHO, YT O [ ax
KpyrnorogmyHom paboThb NOBEPXHOCMAEPaTtTypaemdasK
AyXa He npeBbipdaE Ty CTpaBea 28 M@ YTEOH/MbIIK O B B blpaboTK:
CTBONbHbLX ABOPOB B 01334y xBoon OBACAEHXLL, €0r COT ac/TbBHOLIX p a 6 0
TennoobmeHa BO3AgyXa C NOPOJHBM MaccuUuBOM U Tex
pae a9 nNpeBbWeHMeE AONYyCTWMUMON TemMnepaTypb BO3AYX
TYypb BO3AyXxa ¢dc TBa BUDSALE TO THOBKMOT BeaNib HBOLHP ar@eéRT K € 3 a N

(Hambonee oTAaNeHHbBIW yyacTOK wWaxThl).
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Waxma T nydokas”

e V 1K (2030 2) ;i>" 5
=z, Fopugonm -1550-1680 M h?")
: i

lopusoHm -1610 M

PuycH dx—TlMporHo3Had TemMneparTypHIa»a HKaa pMraak cunmavxart/b
nepmopsg pas3BUTUA TOPHBIX paborT

CornacHo pas3paberaemekaomdmeNOoRPHO®E €XHMNYECK
TENNOTEXHUUYECKUX MeponNpuUATMUN NO OXNaX[EeHMUNIw

KaX wa X T bl an4d obecnevyeHwunsd TUEXTT N30EBEOAI MO C €D eTrKen A (

pa3BUTNA TOpPpHaXopROG®AHNMN pe3ynbTaToOB [YEMHC N1 e H
CpaBHUTEe/NNbHbBIAW aHanNnmMi 3PPEeKTUBHOCTMU pas3NuYHI
BaHMga TennoBorel pegxodwasamarsneHO, YT ® WA aT@MK Y

nepaTypb BO34gyXa BO BCeX padadUMKe B OMEXT HIAXT
HUBo3 aypBA3 ynbTaTe C NOMOWbI pacyeToB nNnapamMer
B pabouymx 30HaxX yYycTaHOBNEeHO, 4TO Ha nepwunoafg

6gmMaas MOWHOCTb CUCTEeMb KOHAMWULMWOHMUPOBAHMSA CO
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PuycH dx—PacnpepgeneHvneosgwxae pdENTYHPHIK@BIA NPUMEHE-

HWUMN MeCTHOT O oXnaxpgeHWwns BO3 A4yXa

Mcnonb3oBaHMe CUCTEM KOHAMLMOHMPOBAHMUA BOS3,
OCTb enpaese@mMeweHns M pexXxuMmMOB UCNONb30BTA-HMA CP
epeHaAmN BEIBIOP TOWMCUMOMIEMBWOHN LUOHUPOBAHMUA PYAHWUYH
aBUCUT OT KNMMaAaTMUYeEeCKWUX YyCNOBWUW palMloHa CcTpownu:
blY4M, BEHTUNHMMUBDHHGBXOWE@BK BBOgA MOWHOCTEW B 3K
OTKW MecTOpPOXAEeHUNAa, OB TYMMHOL G /NA STHRP THOP EC Y P GC
MKAKKOHOMMUYECKOINIOoO CpPaBHEMmMMAY B/Aa@BIAMTIOBE £6-Cqlemy 6
MO T pBECHEbl B O 3 BV PKIHAHOT BB €M HH0a P &8 B ealelieMH T [XaJ/tb H O 1

OOV bHOWNNMAME@HGEHNE MeCTHSbBX X O/ FWB/ERHRLBMU ema WN H
BITOYHOW TennoTwl NM6BGO B CMCTEMY T /aBHOTFIO BOAO
Tu. Pes3ynbTaTb NpoBejgeB HBABBAKHOMO B ClOHeEeHHTOI B
BNAaeTcHa TO, UYHOCOWBaAaYPMAWIC YmMIT aplap@aa ogMHAKOBYI XO
783 KBT ®M cornacHoO pes3ynbTaTtTaM pacyeTa oOoAfgMHa
aeTcd KoMNnnAnekKcaMn, CYLWECYHBRAPBOPAAaPWHN DAE@RKAEGHB

puyeckoinn nmMopB @Y ronoTpebneHNIO.
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Tabnund@p&B8BHUTENbHbLIN aHanNnumia 3HeprosdPPeK TUBHO

o

HMpoBaHMWSA Bo3ayxa ANsSs obecneyvyeHMms xonopgonp

MoBepxHocl PyaHumuyHay WaxTH®BEZO ®

MO C hbe p & c hepa nuns
eHTpanbH
H P 559, 1 «
AVNAbHaa I . — —
4, 9 QBT
Ha oBepXH
eHTpanbH He ocTa
H g 3349, 4 A 5400 kB
AVNbHasa I . MO LH occTTBME .
29, 3QMB 47, 3QMB]
noag 3emM HMUHEeaT bl
He pocrTa
MecTHas+d 6480 K B
— MO LWHTQLCT B € .
ANNbHAaAAA | 56, 7QMB]
HMUHEeaT bl

|

X O =

M3 nNnpumuBepeHHBX peBgaypeajosTpaBbarbanee uye
OAHBLIM BapuMmaHTOM gaBNAeTCHA NOBepXHOCTHOEe pas
en Ha nNpoBMEIHIOUWAAZLKKO HHODPDO COBPAMHAR@TOA Tpeob!
ONbWYKW XOMTOHAWMOBBYOOMBUWYIW YacTb rojga MOXHO
OnNopgHOrNro kKnAmmata perumoHa, 6e3 [ONONHUTENDbH

Takmum ob6pas3omM, NOCTpPOeHMUE CUCTEM HOpManNMmM
0B, OCH@B HMHCOIE HHOM MOAenNup®BaBRDRERAMPOQpECEHP
mMa, nNo3BoOoNAeT pa3pabaTbBaTb KOMMNNEKCHDbBE CMU
avowmnecsa SPPeKTMBHOCTbHBI U ONTUMANbHbBM COYeT

bl X 3aTtTpart.
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B aAuckwpTapeagcTaBNAOWBAY BHHEOWWHDAKAYWOHHY IO

THYa, OCHOBAHWW BbLNONHEHHBLX aBTOPOPEVNECECEECIIOS A
XHONOTMYeTEMEPPEB@PPEIOCOcmaemaemwxXi paBieHna Te
XM MOM nopAag3eMHSBEOHKYNRHSIEKY/BbTaT0O0OB Aua8aCepmalymnoH
XHO KBanwuaouduunp oKkBpayTNbH @kyisgikH opie umepHovOen e Mbib e130- 0 6 e C T

ACHbLX yYyCNOBUWNW Tpypapa B pPaAsgPamFEepaGawex aoalm

MECTOPOXBEPRHUX NONE3HOBIGCGBUEWM@PARBMA K , BaXHOo0e XO03
CTBEHHMHaMe3 Hianwle 3 KOHOMMUKMNU CTpadtHbl.

OCHOBHbBIE HaAayUYHble U NpakTuMmyecKkue pe3ynbTarthbl
Ay toue M

1. BolnONNHEHB 3KcNnepuMeHTa anNbHbLBE mccnepgosBaHM4d T

fLeneHMWsa B YCNOBUAX T /NYAB0DRUKODY L KWKIMBI/EyBE P B
CTBEHHbBIeE XapakKTepUCTUKNW TennoBbigeneHMnm ofT
Harpesa BO3AgyXxa B pabouyumx 30Hax.
Pas3paboTaHa Knaccudhpmkayumsa T OPHLX BbpaboT oK
bakTOpamM GopMMpOBAaAaHNSA T ENK/COIBEOPINOM eHERXAWM &H biHKa V
peTMyYecKNUXx uUcCcCnNnepoBanMnmienpopeacopB 1 BOBAEYROB
HbiIX BbpaboTOK T NyO6O0KMUX PYALHWUKOB.
Pa3paboTaHb cnocob6b perynmpoBaHusa Tennosor
HONOTFTMYEeCKNUX nNnapamMeTpoB BOOGEICYMXEOUNMOBAAAKAULIMIXX  MBVbE
MawiHble TennonocTynneHWSa NPWU [LBUXEHUUW BO3AYI
TemMnepaTtTyp NOpPpOAHOINo MaccwuBa.

Paszpa6boTtTaH cnocob ynyyweHUA MUKpPOKAMUMATNYeE
BbipaboTKax Ha OCHOBEe OpraHums3IBagaWMMAapgHapiryas
Tenmoe B3aummopgenwcTBMUA MeXOAY PYALHMUUYUHBM BO3[
M MUCTOUYUHMKAMMU TennoBbIgeTeHNA.

BbiNONHEHDLHN POMBIMOE HHBIE UCNbTaAaHWMOCGCKEBP POTEXHMU
MaTN3MUKMPOKNMMATUNYECKNX YCNOBAPMUBRBRBPBPHDLX B
MEHEeHUWUSA peoHMHPKYNnaipmBaTpraatHORrRY «benapycbka:

Nnuii, B pe3ynbTaTe KOTOpP @rea np&HKIATERAHCAH VOXJEGHEVK AT 1
TeMnepaTypb BO3AyXa W CBI/REOMHINGTAHIENX [T aepMalMeedTa
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10.

11.

NMOAT OTOBMUTE@/N b H blX0 OU KGR COTTHBEXND SDRTHKEA N O /1 € 3 H bl X
naeMblXx B nNepexogHOM WUHTepBane rnNnyo6GuUH Cc T
+26°C .

Pas3pa6borTaHa MaTemMaTumyeckasa MoAaenb pacuyer
napaTtToB, YyuyunmTbBawwasas NPOCTPAMEBBM@MIRCE NQE A
p a MmeBT pcop e 4, yyacTBYywOWNX B TennoobmeHe, K
a3 oBble NepaXUiN/TRAGOM@CUTENSNA.

BolnONnHeHB 3KcnNnepuMMeHTalNlbHbBE MU TeopeTunnyec
Noo6GMEeHHbBX annapaToB ANA YXAaaXA6E8BMHEHLWNMHASaA
HBnM Ko3adpdpmumeHTamMm TennoobBmeHa, Ha OCHDO
hbeKTUMBHBIA TennoobGMeHHbLN annapaTtT ANA MOOV
OHMpPpOBaAaHMWA BO3AgYyXa.

O60CHOBAHB TeXHO/NOrIrMYecKMNe CXeMb KOHAOULMN
ObOTYHHBIX TenAOoOBbLAOéNDEPNBABBAHMA NPU CUCTeEMAaX
KUMW N [LNANWHHBMWU OYUCTHBMU 3abdboamun, obec
KnMMaTMyeCcCKMUX YC/TOBUN B NoA3eMHbBX pabouwu
HblIX MOWHOCTAX CUCTeM.

Pas3paboTaHa mMO NBHIB/AQPHEHYAIO RICANC AII§EMA A8 CUCTeE
ANUNOHUpPOBaAaHMNA-3BOB/Mmsy xaoKXKMEPAnM3aumnmmn MUKPO
YCNOBUN B TOPHLBX BbipaboTKax nNpun BPYA6OTK
HHNKe «Tanmbpckumim» 3d MAO «ITMK «Hopunbckwu
PaszpaboTa@wWBIMAEX KHOE Ye CX/NMEO PICTHNWB bl, Kputep
Hble cpepgcTBa [ANda pa3paboTKM pecypcocbepe
KnMmmMaTmMyeCcKMUX YCNOBUWMW B T OPHBLIX BbpaboTka
HblIX OCO6GeHHOCTEeWm MU KOMNINEeKMMHKT MK JK/PMWa Terpwed
ycoBWUINW, YyuyumTbBawwer o COBMeCTHOEe BJ/WUAHUE
HOCTW WU CKOPOCTWU [ABUXEeHMUA BO3gYyXa.

Ha oOCHOBaHUWUKW pe3ynbTaT 0 Bp encyg/ceo 00BIgIHaMI-/a HO[LE
NMNeKCHble CUCTEeMb HOpPpMaAaNuUBapMe V@aRioKy-n ma
OoOKapyaAHUKe «TaBmdIPAOK K MK «HopunbCKUK HWU
MCXOAHbBIX AaHHBX ANS NPOEKTHOMY GBKAWE XB W a l
C2,5C58,6 (6 C-3C 4 COKTAOMBCRKOPOXAEHNSA CVYN

MeadHBKEeneBbX pya4aq
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gl rRe[s (64 v,
S zpEHA @dzdzr = Oolststetsdy s Isjdsi HIMMJ telsOy

fzedzdCOydd o dLHOddwrR, LklsejteyHjdadgr j 17 fMmyh j2
ftcd [dqdedMmlsjtemise BtOL o Odzdw d dzOkzCd t sMmfd
. Kas3akosB, 6. . OntTumMmsayuma Tennoraso@mMHamMmuye

HblX BE€eHTMW/cAeuTueoinH H/ bl xb . M .3 aklajzadkKk o EE,. IA. B.pumwumuu [/
bopMaUL@HBRHNONTNYECKMUN OW/RKAMEIHE K (1 HaNkyHXH a n ) .

2011.—Ne 4-C. -19%.1

. Kaszakos, 6. . Ocob6eHHOCTMW pacyeTa NTPeMer0B OT O

HEHWUUN CUCTEOMK P@3P@MHON 3aKNnapgkKoMm BbIpabOTaHHDO

3akosB, A.B. 3dlkwmwewm B/,/ AU3BBecTMUAa TynbcKOro roc
TeTa. Hayxmyaoma3eamsEy n ¥Ne 26C 1 .-198 5
. Wa nun vwo.BB . Y 4 e0’H HABHXE paumn  ABWMXKae HIMPAN BHOESC T a UMW OHaAaQpL

yeTax BoO3pgyxopacnpepgpeneHmsa B BeHTHaAUWNBO,HHOI
E. NpunwnuH [/ / T OpHOLBIWHBAHI@OPMMWELLKUNHH OO Mereb ( H
CKURNn XypMlrarny),. 201 42-C. -222.8

. Kruglov, Yu.V. Calculatiormethod for the unsteady air supply in mine ventilation networks

/ Yu.V. Kruglov, L.Yu. Levin, A.V. Zaitsev // Journal of Mining Science: 2011. —

vol.47.— Ne5. — P. 651659,

. KaszakosB, 6. . HecTauyuVWoOHaAPHBN PY@HMP A KSIMH BIO 30§
XOMOPHBIM MaccuMBOM B ycnoBuax rny@awnmmomBy gHMKMK
A. Banues [/ M3BecTunAa BbCLWKUX Y4 eOEHKbEXT e3paneie [ e H
6ypr, —ANO13C. -326

. KaszaboB, dPopMMpPOBAHUE MUKPOK NMACUPETH NE B Q:

XxXoongawWwWmMmx CcTBONaAax 6MTHAXBRBEAY 6 BwIPAK PYAHMKOB

A. Banuyes, M. A. CeMuH /| | -afRapn B WY eUCHKHMONp M@ K A D ¢
(HayMaeiXHMYeCcKM#AMKYHPHa&WNLB8-C. -1787
. NesuH, . IO Une NEHMHDEX QHRUEM MNP agape JENeHna B

HOW aTmMocdepe M OKpyXawWwemM NOPOAHOM MaccuBe
BoONbHONW Tononorwuu [ N.KBaidessmHl/,/ ML ApHELER MWMHP
OHHIHaAaNTNTUYeCKNINHN OHRRemars K @HBIKY W o a- Nl 3 .
8.—C. -18D6

. Kaszakos ©b. I. MccnepoBaHme paboTb CcCUCTEeMb 00

HMeM Ha ucnbTaTenbHOM cTeHae Babu€lB KA3BepPBL
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2013.—Ne 12C. -1789

9. Karelin, V.N. Features of forming microclimatic conditions in mining excavations of deep
mines / V.N.Karelin, A.V. Kravchenko., L. Yu. Levin, B.P. Kazakov, A.V. Zaitsev // Eur-

asian Mining— 2013.— Ne 2—P. 3538

10.Levin, L. Yu. Mathematicemethods of forecasting microclimate conditions in an arbitrary

layout network of underground excavations / L. Yu. Levin, M. A. Semin, A.V. Zaitsev //
Journal of Mining Science— 2014.— vol. 50.— Ne 2—P. 371378

11.Ka3 akoBoB pbe MenHoHgeXxeo bl K pa3paboTke cnocobosB
XMMOM pPYAHUKOB nNpu BbLCOKOW TemMHKapargpe HAO
NeBwnH,3ak.u.B [/ / T epMobCik Bray;p2DaB4.C. -28 2
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BO34AyXa B TOPHbLX BblpaboTKax nNpu HBaAWMWYWEIB, P |
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13./1 e B dlH ,1O. KioavHibnlee peweHuMAa obecnevyeHMmsa 6Gesona
BMUAX TennoBoro pexumma r1rnyo6okunx 3mwymemk dg T
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l7Ka3aBboBHB, PaspaboTka 9Heprocbeperawuwmx <cuc:-
HMSA CoOBPpERM ArobmpHEa WNn X npeanpunatTuin |/ B. M.
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