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It is presented the methodology of the analysis and
Jforecasting of workers’ occupational risks, providing
the opportunity to develop and implement preventive
measures, aimed at ensuring safe labor environment,
as well as at identifying, assessing and reducing these
risks.
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MATEMATUYECKME MOAEJIN TMAPOTEPMUYECKOrIO
PEXXUMA BOAOXPAHUNIULLA-OXNNAAUTENA
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umernu H.Y. Basunosa

B cmamuve npueedenst meponpusmus, 3ppexmusno nonuicarouue memnepamypy 600t 6000xpa-
HUNUWA-0XNA0UMeNs, HA 0CHOBe pac4emos Ha Mmamemamuyeckux modensx. C yensro 3gppexmuenozo
UCNONb308aHUS 6CeUl NIOWAOU 6000XPAHUNUWLA KAK OXIANCOAIOULET eMKOCIMU UeNeco00Pa3Ho ycmpo-
ume omeooAwUl Kanan maxsce u cneeéa om cmanvyuu I'PAC dnunoii ne menee 1 km, npu 3mom cywec-
meywull KaHA, 0MeodAuUT Hazpemyro 800y, 0oceH bbimo ONUHOU He MeHee 2 KM. B pesynomame
IMUX MEPONPUAMUTL MEMNEPAMYPA HA 2YOUHHOM 80003ab0pe MeopemuUecKu MoxHcem coCmagumeo
15,7 °C. ITpu ycmpoiicmee omeoodauezo kanana onunoi 6onee 1 km wupunoi oxono 800 m c wupoxum
6000C1UBOM MOIKO HA N1e60M Bepezy U NUKBUOAUUU KAHANA HA NPABOM bepezy 6000XPAHUNUWLA 603~
MOJCHO nadenue memnepamypst Ha eyo6uHHOM 60003abope do 15,9 °C.

TeXHquCKoe BOJIOCHAa0XeHUe 3JIeKT-
POCTAHI[UI OCYIIeCTBISETCSA TO TIPS-
MOTOYHON ¥ OOOPOTHOM CXemMaM C MCIOJIb-
30BaHMEM €CTEeCTBEHHBIX WM HaJUBHBIX
BOJIOEMOB-OXJIafUTeel, rpaiupeH 1 OpbI3ra-
TeJIbHBIX YCTPOMCTB. Bosia Ha TemIoBBIX CTaH-
IUSX UCTIONb3YeTCs /IST YMeHbIIeHUS TeMIie-
paTypbl ¥ IaBJIeHKS [Tapa Ha BbIXO/le U3 TYPOVH.
[Ipu MPOXOKAEHUN OXJIaXIAIOIUX YCTPOMCTB
OHa HarpeBaeTcs U CO CPAaBHUTENLHO HEOOJIb-
MMM TTIOTePSIMU BO3BpaljaeTcsi 06paTHO B BO-
7ioeM, T7ie OXJIaXKJaeTcs U CHOBAa IOMajaeT B
Tena000MeHHUKH.

BomoeMbI-0XJIafINTeNN ABASIOTCS Haubo-
nee 3PpPEeKTUBHBIMM OXJIAJUTEISIMHU BOJIBI,
T.K. 00/1aJalOT TeXHUYECKMMH U 3KOHOMHU-

YeCKMMHU IPeruMylliecTBaMU M0 CPaBHEHUIO C
IPYTMMU OXJIIUTENSAMU [6].

OnHaKo 1Mo ruZipaBJMvYecKuM U TUIPOTEP-
MUYECKMM TO0Ka3aTessiM MPOoIecchl, MPOXo-
nsAlMe B BOJ0eMaX-0XJIauTeNsAX, SIBISAIOTCS
CaMbIMM CJIOXHBIMU B PeryJIupoOBaHUM Tel-
JI0- ¥ MaccooOMeHa.

CaM TruIpOTePMUYECKUNA PEeXUM, a COOT-
BETCTBEHHO U CTeIleHb OXJIQ)KJEeHUs MOTOKa
3aBHCHUT OT I1eJIOT0 psizia GaKTOpPOB, TAaKUX Kak
MOIITHOCTb 3JIEKTPOCTAHIIAU, COTPOBOXK/AI0IIA-
CS TIOBBILIEHUEM PACXOZa WA TeMIepaTyphbl
LUPKYJIANMOHHON BOAIbI, B pe3yJbTaTe KOTOPOM
YBeJIMYMBAIOTCS TEIUIONOTEPH; UCTIapeHue, CKO-
POCTh TeUeHUsI ¥ BETPOBOT'O BO3/I€MCTBUS; B~
siHUe M3MEeHEHHBIX KOHCTPYKTUBHBIX pelleHui
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TAAPOTeXHUYECKUX COOPYKeHUM MPU 3KCIUTya-
taiuu [5].

OCHOBHBIMU WCTOYHHUKAaMH CHMKeHUs 3¢-
($eKTUBHOCTY 3KCIITyaTal[K CTAHL[Y ABJIAIOTCSA
He CaMU IIpsAMBbIe 3aTpaThbl HA PEMOHT CTaHLUH,
a ABJIEHWs, BbI3BaHHbIE TOBPEXIEHUAMU, KO-
TOpPbIE CHIDKAIOT OXJIQXAAIONIYI0 CIIOCOOHOCTD
BOJI0€Ma-0XJIaINTeNsA, IPUBOJA K MOBBILIEHUIO
TeMIlepaTypbl BOZAbI Ha BXOZe B KOH/IEHCATO-
pbl TypOuH. IIOBpeXneHus B KOHEYHOM UTOTe
YXYJIIAIOT BAKYYM U TeM CaMbIM CHMXAIOT 3KO-
HOMIYeCKUi 3Q(DeKT IKCITyaTaluul 3JIeKTPO-
craHiuu. [loBellleHWe TeMIepaTypbl OXJIAX-
IeHHOU Bozibl Ha 1 °C MPUBOJUT K Mepepacxofy
1,2..2,0 r/(xBT-u) TOnMBAa.

IIpuMmeHnsemMble B HacTOsALlee BpeMs pac-
YeTHbIe METO/bI OLIeHKYU OXJIaXX/alollen CIo-
COOHOCTH BOZOEMOB-OXJIA[UTENeNl He y4u-
THIBAIOT BCEro MHOroo0Opasusi ($aKTOpOB.
Haunbosnee MONHBI METO/, OXBAaThIBAIOIIUN
BCe CTOPOHBI BIUSIHUS PabOTHI CUCTEMBI BO-
JI0CHAaOXeHUsI B KOHKPETHBIX YCJIOBUAX Ha
5 DEeKTUBHOCTL PAOOTHI 3JIEKTPOCTAHIINH,
CBsI3aH C TOCTAHOBKOW KOMIIJIEKCHBIX HATyp-
HBIX UCCJIe[JOBaHUM, Pa3/iesibHO OLleHUBAIO-
IMX BJIMSAHME BCeX IOKa3aTeseid KCIIyarTa-
[IUU CTAaHIUU.

B Hacrosmelt paboTe paccMaTpUBAIOTCA pe-
3yJIbTAaThl KOMIUIEKCHOTO 00CJIeJ0BaHUSA COCTO-
STHUSA COOPY)XEHUY, BIUAIOIMX Ha OXJIaX/IeHue
BOJIbI B BOZIOXPaHWINIIIE U Pe3YJIbTaThl MOJeJIb-
HBIX PacyeToB.

B kauecTBe mpyna-oxyaauTess DKUOACTy3-
ckag I'POC-1 wucnons3yer BOAOXpaHUIULIE,
CO3/laHHOE B KOTJIOBMHE MEJIKOBOZHOI'O 03epa
JKenrenbapl. Bogoxpanunuiie 3anoaHsAeTCA U3
kaHasa uM. K. Carnaesa. [ly1g oxXax1eHus KOH-
neHcatopoB Dkubactysckoit [PDC-1 Tpebyercst
OKO0JI0 4 MJIpA M? BOZBI B TO/.

Jlerom oxmazuTens paboTan HeynOBIET-
BOPUTEJIbHO: Ha BBIXOJIe M3 KOHJIEHCAaTOPOB B
OTBOZALIMM KaHajl MaKCUMaJIbHas TemIiepary-
pa Bozbl coctaBisiia 37 °C, Ha Bozpo3abope —
24,4 °C. B 0OCHOBHOM IJTyOMHA BOJIOXPAHIUIHIIA
COCTaBJIsIeT OKOJIO 3 M, JIMIIb Ha He3HAYUTeJIb-
HOU IUIOLIAJY, y BOAOIIPMEMHUKA, OKOJIO 8 M.
YacTe BOIOXpaHWININA, IPUMBIKAIOLIAA K Tep-
putopuu I'POC, oropoxeHa 1amb0ii u CIyKUT B
KayecTBe COPOCHOTO KaHasia, OTBOASIIETO «TO-
pAYyI0» BOAY B BoAOXpaHuiulie. [l1vHa OTBO-
asiero kaHanaa 850 M, KXPUHA OKOJIO 5 M.

ITo nepBOHa4YaJIbHOMY IIPOEKTY KaHaJI JOJI-
’KeH OBbITh C BOJIOHENPOHHIIAeMbIM OOPTOM.

®akTryecku orpaxjaromas jgamba BBINOJ-
HeHa BOJIONIPOHHKIlaeMOW B pacyeTe Ha BO3-
HUKHOBeHMe CTPAaTUPUIIMPOBAHHOTO BOJHOTO
noroka. CTpaTUQUIIMPOBAHHBIN MOTOK BOJBI
XapaKkTepusyeTcs HajJudueM SIBHO BbIpaXKeH-
HBIX CJI0€B, MMEIIMX Pa3Jn4yHyl TeMIepa-
Typy IO BepTUKaau. TeopeTudecku, BepXHUA
«TOPS4Mii» CJI0H BOJBI, TPOPUIBTPOBABILIEN -
cA CKBO3b OTpaXJammyo aaM0y, OXKeH
IPOZIBUHYTHCS HA 3HAYUTEJbHOE PacCTOSHMe
OT KaHajla — W, OXJIAAUBLIUCh, MOCTYNUTh B
BOJIOTIPHMEMHUK.

Kak nokasasnu obciezioBaHus ¥ pe3ysibTaThl
M3MepeHNi, cTpaTUUKALVSA BOABI 10 BEPTHKA-
JI OTCYTCTBYeT. BrITekaromas Boia U3 KOHJeH-
CaTOPOB, He OXJIaX/asACh, IPOCAYMBaLTCA Yepe3
OTpaKAaloNIy0 naM0y — JieBbI OOPT OTBOZS-
I[ero KaHaja M HamnpsIMYIO TomajaeT B BOZO-
IpUEeMHUK.

OnHMM U3 OPOCTHIX M 3KOHOMUYHBIX pe-
IIeHUH NTaHHOW mpoO6seMbl MOTra OBl CTAaTh
TU/IPOU3OJIALUSA OTrpaXkjaromell namObl, KO-
TOpas czejaeT ee BOZAOHENPOHUIIAeMOH U UC-
KJIIOUUT NONaZiaHue HeOoXJaXKZAeHHON BOJbl B
BojonpueMHUK. OHAKO MCC/ef0BaHUs, BbI-
NOJIHEHHbIe pelleHHMeM OOpaTHBIX 3a/ad Ha
MaTeMaTH4YeCKUX KaJuOpPOBOYHBIX MOJENSX,
II0Ka3aJu, YyTo Jjaxke NPU I'MIPOU30JIALUN OT-
BOJSIET0 KaHajla TeMIepaTypa Ha Bo03ab0-
pe OyzZeT HeZOMYCTUMO BBICOKOW U He OyneT
COOTBETCTBOBATb TEXHNYECKUM TPeOOBAHUAM
3KCIIyaTalluH.

IToaTOMy Ha MaTeMaTUYeCKUX MOJeJIfX pac-
CMOTpeHBI CJleflylolye BO3MOKHbIe BapUaHThI
CHWDKEHMS TeMIlepaTypbl BOJbl B BOZOXPAHUIIN-
1[e-oxJIafuTere:

1) ompenenenue Haubonee 3pPeKTUBHON
IUIAHBI CYIIeCTBYIOLIero OTBOAALIEro KaHaua
Ha TpaBoM OOPTY BOAOXPaHWJIHUINA-OXJIAAU-
TeJs;

2) ompefiesieHre KapTHHBI TeIJIOBOTO [IOTO-
Ka B BOJOXPAHUJNILE NIPU YCTPOUCTBE OTBOASA-
1Iero KaHasa pa3jau4yHON AJVHBI CJIeBa OT CTaH-
MY TIPY COBMECTHOM paboTe ¢ CyIeCTBYIOMIM
KaHaJIOM (CIIpaBa OT CTaHLIUN);

3) omnpezeneHre KapTUHBI TEIJIOBOTO IO-
TOKa B BOZIOXpPaHWIULIe DU YCTPOMICTBe HO-
BOTO OTBOJSALIEr0 KaHaja pas3jnyHON AJIMHBI
cjeBa OT CTAaHLIMU U JUKBUJALUU CYLIECTBY-
I0ILerO;

4) yCcTpPOWCTBO HOBOTO KaHaia (cjeBa OT
CTAHIMK) C IIMPOKUAM IIOPOTOM.



IIpy OZHOPOJHO-U30TPOITHOW 0bnacTH yc-
TaHOBUBILUICS PeXXUM TeIJIOBOTO IIOTOKA OIU-
CbIBAeTCsl ypaBHEHWEM TeIUIONPOBOAHOCTH B
YaCTHBIX INPOU3BOAHBIX BTOPOrO IMOpPALKA —
Jlamnaca [1, 2, 7]:

d*t
dy®

d:T

dx®

_|_

=0, (1)

AHanuTrveckoro pemeHusi ypaBHeHus (1)
He CyIlecTByerT |2, 3]. B cBA3u ¢ 3TUM ypaBHeHUe
Jlamnaca pemranoch MPUOJIMKEHHBIM, YUCTIEH-
HbIM MeTOZIOM Ipeobpa3oBaHueM K Buay [2, 3]

Tx,}' = [:Tx+l.}' + Tx—l,}' + Tx,_‘;+1 + Tx,}'—l:]fdl’(z)

e T,  — BeIM4MHA TeMIIEPATyPBbI NIOTOKA B LIEHT-
pe pacyernoroysnma; T, ;T T ;T ,—Bem-
YKHBI TeMIIePaTyphbl B BEPIIMHAX IPAMOYTOIbHBIX
CEeTOK, Ha KOTOpbIe pa3buTa IIIoma/b MOBEPXHOC-
TY BOJAOXPAHWIMILA: /7 pellleHns ypaBHeHus (2)
B KOHEYHBIX PA3HOCTSIX PACYETHYO 00JIACTh ey~
JIY Ha PsAZ 2JIEMEHTOB II0TOKA IIOCTPOEHUEM KBaJl-
parHou ceTku [1-3].

B cBsi3U C TeM, YTO TpexXMeTpOBasi rIyOMHA
BOZIbI cocTaBisieT 6osee 90 % rmuiomagu BO-
NOXPAHWINIIA, TIPUHATO BBINOJHUTH pPacyeTsl
Ha IJIaHOBOW OZHOPOAHOM Mopenu Oe3 yduera
MOI[HOCTY BOJHOTO ITOTOKA.

JIvHUM HamnpaB/eHUS TeIJIOBOTO IIOTOKA
CTPOUJIM C YYeTOM BbINONHeHus ycnosuir Ko-
mu-Pumana [8]:

2=z g
Ha KOTOPBIX y = CONnSst. 4)

HenpoHuriaeMble TpaHuibl (KOHTYpP BOZO-
XpaHWININA) ABJIAIOTCA IMHUSAMU HalTPaBJIeHU S
IBVDKEHUsI TeIUIOBOrO IOTOKAa (JIMHWM TOKA),
MI03TOMY BJIOJIb HUX (QYHKI[MA TOKa KMeeT 10C-
TOSIHHOe 3HauyeHue, a TeMIlepaTypHbIA Trpaju-
eHT 110 HOPMaJIM K 3TOW rPaHulie PaBeH HYJIIO.
[Tosromy [1, 4] O KOHTYpy BOAOXpaHWJIMILA
MOZIeNY 3371aBaJioCh ycoBue (4).

B pesynbTare BbINOJIHEHUS UTepPallMOHHbBIX
TIPOIIeCCOB MeTOROM JInbMaHa B KaX/[OM y3Jie
pacyeTHOM 00JIACTU TMOJyYaad PSbl, B KOTO-
PBIX JIJIS1 YCTOMYMBOCTH PeIIeHNs AOIKHO BbI-
TIOJIHATBCSA YCIIOBHE

: nt+l n—1
11111,,4”_:[1"%y -T2 ) =0,

()

T.e. JJOJDKHA BBINONHATHCA CXOLUMOCTb YH-
ceJl, IPeACTaBAAIINX B KaXJ0M y3Je pac-
4eTHOW 06J1IaCTU PS/bl U3 PACYETHBIX BeJIH-
il T, .

YCTOMYMBOCTb pellleHUs U BBINOJTHEHUe
ycnoBusi (5) obecrneyuBanuch SIBHOW CXe-
MOU LIeHTPAJIbHOY KOHEYHO-Pa3HOCTHOM al-
npokcumanueit nudpdepeHNNANbHBIX YpaB-
HeHUH, MpeoOPa30BAHHBIX K PAa3HOCTHOMY
Buny (2).

Jlng mocTWXeHUsl 3aflaHHOM TOYHOCTU pe-
IIeHUs1 UTepalOHHbIA NpoLiecc MpoJoKacs
710 BBINIOJIHEHUS YCIIOBUSA

T,y = Toxt —T7 " <0,000001,

E (6)
KOI7la pa3HOCTb pe3yslbTaTOB HACTOALIEro U
npenbiaymero 3uadennit Tyt — T2t B yane
He IIPeBbIIIaeT 3a/laHHOM TOYHOCTHU PacyeToB.

PacueTsl BBINIOJIHEHBI [IPY CIEAYIOIUX I'Pa-
HUYHBIX YCIIOBUAX:

Ha BBIXOJZle BOZBI M3 KOHZIEHCATOPOB B OT-
BOJALIMN KaHaJ 3a/jJaBajii TpaHUYHOe YCJIOBHe
IIepBOro pojia — TeMIeparypa, u3MepeHHas s
caMoro xapkoro nepuoza 37 °C;

Ha BOZI03abope 3a/laHO TPaHUYHOE YCJIOBHE
4eTBepTOro poja — TemIeparypa BOJbl, U3Me-
peHHas [jI caMoro XapkKoro nepuozna, 24,4 °C.
3azaBany rpaHUYHOE YCJIOBUe IOATOHKOW ye-
pe3 «pUIbTpaLlMOHHOE CONPOTUBJIEHUE» —
temneparypa 0 °C. Temneparypy 24,4 °C nog-
TOHSJTA Ha KaMOPOBOYHOU Mozienn. ITpu yzu-
HeHWM KaHaJa OTBOAAILLEN BOZbI TemIiepaTypa
Ha Bo7103ab0pe M3MeHsIach TaK, YTO 3aZlaHHAsS
TeMIreparypa uepe3 <«QIJIbTPANMOHHOE CO-
nporusieHue» 0 °C He BiausIa Ha BBIXOJHYIO
Temmeparypy (MoA0OHO pafinycy BIMSHUS IPU
paboTe BOM03aOOPHON THAPOreOJOTUYECKON
CKBa)XVHBI).

PacueTHyt0 00671aCTh I€JTVIIN HA ZIBE MOJIEJIH:
MOZieJIb BOJOXPAaHWIHILA U MOJie/Ib KaHaja:

1) pacueTHyt0 06JaCTh MOZIENIU BOJOXPaHHU-
nvIa pa3buBaIM Ha KBAJPaTHYIO CETKY C IIa-
rom 40 m;

2) pacyeTHyI0 00JaCTb BTOPBIX MOZeen
(Mozerneii KaHaJIOB) pa30UBaU HA CETKY C IIIa-
roM 2 M. Mozienu KaHasIoB MMes MacmTab B 20
pa3 KpyInHee OCHOBBI;

3) obe pacuyeTHbIe MOZIe/IN OOBEUHSIIUCD B
eZIMHYI0 COOTBETCTBYIOLIVMY yPaBHEHUAMU.

PesynpTaThl pacyeToB  IpeACTaBJIeHbI
HUXe B BHJe TepMOAMHAMUYECKUX CeTOK
TeIJIOBOTO MOTOKAa: BaPUAHT C BOJOHENpO-
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Tepmommamrqecm CETKA TEILIOBOr0 IIOTOKA

Puc. 1. Kanubposounas modens

Ha eixoze 37.0°

Ofmse T seveparypt covnam 122 C
@r-uEe=1977

Y / e \ |
w ﬂ > je
i/\ \KL o
L
!
Bapuan. oTBozmIi KaHaT YIHHHEH Ha 1000 MeTpos

Kapmﬂa JIHHAMUKH TEIUIOBOTO TIOIA
Puc. 2. Omeodawuii kanan yoarunen na 1000 u

HUIlaeMo# puibTpytomeir namb6oi (puc. 1),
BapUaHT yJJMHEeHUs CYI[eCTBYIOLIero OT-
BozsAmero kaHaia Ha 1000 m (puc. 2), Ba-
pUAHT y[JWHEeHUs OTBOAAIIEr0 KaHajla Ha
1000 M u ycTpoiicTBa KaHaja Ha IpaBoM Ge-
pery aausoi 500 m (puc. 3) u BapuaHT opra-
HU3AIMK OTBOJAIIEr0 KaHaja Ha JieBOM Oe-
pery ¢ IMKBUalMel CylecTBYIOIero KaHaua
(puc. 4).

I1pu yBenueHny AJIMHBI OTBOJAILErO KaHa-
Jla TeMIlepaTypa BOZbI CHM)XAeTCs, YTO OTpaxe-
HO Ha rpaduke 3aBUCUMOCTH HaZleHUs TeMIie-

\ Ea gixoze 37.0° B7
e

Tybum s onozabap 15.7°

Ofie: mapeate Tenteparypit coerzi 213° C
BF-157=25)

Bapuant. orgopaumif kanan ymwrHer Ha 1000 vetpos mmoc 500M

Kapmﬂa JHAMUKH TEIUIQBOIO IOIA

Puc. 3. Omeodsawsuii xkanan yoaunen na 1000 m,
Ha ne6om bepezy ycmpoer Kanan Oaunou 500 m
Ha eeoze 370°
Hamox 310

s

7
Tny0ugHsi Botosabep 15.9° T
o i
Ofusenaeme rargpayesconann 1L1°C / /\H{ o4 / y

(-159°=0017

Bapuat: cylecTsy fouiit 0TBOAAINLI KaHaN JHKBAMpOBaH. OpraH30BaH OTBOX Ha TeBoM Gepery.

TE]JMOILI(]I{':IMH‘ISCK':IS{ CETKa TEILTOBOTO TIOTOKA

Puc. 4. 0meo0 «mennoii 60061» 0p2aHU306aH C/le6a
om cmanyuu

paTypbl Ha BOZ03ab0pe OT AJMHBI OTBOASAIIETO ~
KaHaza (puc. 5).

W13 puc. 5 BUAHO, YTO pe3Koe NajieHue TeM-
TniepaTypbl IPOUCXOAUT TPH AJIMHE KaHasa OKO-
710 1200 M, ciefoBaTebHO, YAJIUHATL KaHAI HA
OOoJBINYI0 INIMHY OyZeT SKOHOMUYECKU He BbI-
TOZIHO.

TakuM 06pa3oM, Ha OCHOBAHUU BhILIEU3JIO-
’KEHHOTO MO>XHO C/IeJIaTh CJIe/IyIOIIVe BEIBO/IBL.

1. CymecTByromuil KaHa, OTBOJALIUMN Ha-
TPeTYI0 BOAY JOJKeH ObITh JJIMHOW He MeHee
2 xm. IIpu aToM TemmepaTypa Ha TIyOUHHOM



Tpad MK 3aBUCMMOCTI TemMNepaTypel Ha BOAO3a6ope OT ANMHBI KaHana
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Puc. 5. T'pagux 3a8ucumocmu nadenus
memnepamypol Ha 60003abope om OnuUHbL
omeoodawezo kanana

BOZ103a00pe TeOopeTHYecKH MOXKET COCTAaBUTh
15,7 °C.

2. C uenbio 3pHeKTUBHOrO UCIIONB30BaAHUS
BCell TUIOIIaZM BOAOXPAHWIMINA KaK OXJIaXK/a-
folell eMKOCTU 11eJIec006pa3HO yCTPOUTDb OT-
BOZAIIIMI KaHaJI TaK)Xe U Ha JieBOM Gepery Bo-
foXpaHWIMIa. JIMHa OTBOZSAIIETO KaHama Ha
7eBOM bOepery ZOJKHA ObITh He MeHee 1 KM.

3. IIpu ycTpo¥CcTBe OTBOZSAMETO KaHAla
nanuHou 6ojee 1 KM mMUPUHON 0K0j0 800 M
C IIMPOKUM BOZAOCIMBOM TOJBKO Ha JIEBOM
Oepery ¥ JMKBUJAIMKM KaHala Ha MPaBOM
Oepery BOJOXpaHIIUIA BO3MOXHO MaJ/ieHre
TeMIepaTypbl Ha IyOMHHOM Boj0o3abope /10
15,9 °C.

4. Ilnsa 6onee 3¢pHeKTUBHOTO HCIOIB30Ba-
HUS KaHasla B OXJIQXKIeHUY BOJIbI PeKOMEH/IyeT-
¢ BBIIOJTHUATD KOHLIEBOY Y4aCTOK KaHaza B BUTIE
BOJIOC/IMIBA C IIMPOKUM MOporoM. KoHcTpykuuio
KOHIIEBOTO y4acTKa KaHala peKOMeHZyeTcs OIl-
penenuTh Ha TUAPABIMIECKUX MOJIETISAX.

CIIMCOK JIMTEPATYPBI

1. Bouesep @. M., Tapmonos H. B., Jlebedes A.B.
OcHOBBI TUIpOreosornuecKux pacueros. — M.: He-
apa, 1965. — 309 c.

2. Kanumxun H.H., Kopaxun I1.B. YucneHHble
MeTonbl. B 2 KH. KH. 2. MeTozibl MaTeMaTHU4ecKoOMn
GU3MKK: y4eOHWK Ui CTYA. YYPeXIDeHUH BBICIIL
npod. obpasoBanua. — M.: Akagemus, 2013. —
304 c.

3. Kysuneyos I.B., Illepemem M.A. Pa3HOCTHBIE
MeTOZbl pelIeHUs 3a7ay TeIUIONPOBOAHOCTUA. —
Tomck: u3g-so TITY, 2007. — 172 c.

4. Muponenxo B. A. [luHaMuKa MOA3eMHBIX BOJ;:
y4eOHUK. — 3-e uzn. — M.: M3n-Bo Mock. yH-Ta,
2001. - 519 c.

5. Opnosa C.C. AHanu3 COCTOSIHUA TIPYAOB U
MaJIbIX BOJIOXPaHWJIMILL B TIepUOZ KCIUlyaTauuu //
Hayunas xu3Hb. — 2015. — N2 4. - C. 47-54.

6. Opnosa C.C. buonorunyeckve MeTOAbI IO-
HIDKEHUs TeMIlepaTypbl B BOJOXPaHWJIMINAX-0X-
nagutensx // Hayunas xusHb. — 2016. — N2 3. -
C. 61-67.

7. Ilonybapunosa-Kouuna I1.4. Teopusi nBrxe-
HUA TPYHTOBBIX BoZ. — M.: Hayka, 1977. — 664 c.

8. Ceewnuxos A.I., Tuxornos A.H. Teopus ¢QyH-
KLU KOMILJIEKCHOY TlepeMeHHOM. 6-e U3J., CTepeo-
tin. — M.: ©U3MATIINT, 2008 - 336 c.

Maparasun Padasns JKaBaTtoBud, enasHsiil cneyu-
anucm, Geoinformation Monitoring. Pecny6nuxa Kasaxc-
mam.

050000, Pecny6nukxa Kazaxcman, 2. Aamamet, Ay3308-
ckuil patio, Tone 6u, 301.

Ten.: 87272831185.

Opnosa CBetnana CepreeBHa, KaHd. mexH. HayK, do-
yenm kagedpvi «Cmpoumenscmao, mennozasocHabxcenue u
anepeoobecneuenues, Capamosckuil 20cy0apcmeenHslil az-
papneii yrusepcumem umenu H.1. Basunosa. Poccus.

410056, 2. Capamos, yn. Cosemckas, 60.

Ten.: (8452) 74-96-01.

Knrouesote cnosa: eodoxpanunuue-oxnadumens,
MeMNePamypa; Kaumas; Mamemamuieckue Mooeuu.

MATHEMATICAL MODELS OF HYDROTHERMAL REGIME OF THE RESERVOIRS-COOLERS

Madgazin Rafael Javatovich, Chief Specialist of
the firm “Geoinformation Monitoring”. Republic of Ka-
zakhstan.

Orlova Svetlana Sergeevna, Candidate of Techni-
cal Sciences, Associate Professor of the chair “Construction,
Heat and Gas Supply, Power Supply”, Saratov State Agrar-
ian University named after N.I. Vavilov. Russia.

Keywords: reservoir-cooler; temperature; channel;
mathematical model.

The article presents the results of elaboration of
measures, effectively lowering the temperature of the
water in reservoirs-coolers, based on calculations on

mathematical models. In order to effectively use the
entire area of the reservoir, as the cooling capacity it
is advisable to build the outlet channel is also on the
left of the station GRES, lengths not less than 1km, and
the existing channel discharging the heated water it
should be at least 2 km in length. As a result of these
measures the total temperature on a deep water in-
take could theoretically will be 15,7 °C. When chan-
nel device lengths of more than 1 km 800 m wide with
a wide weirs only on the left bank, and the elimina-
tion of the channel on the right bank of the reservoir,
possible temperature on a deep water intake will be
15,9 °C.

TEXHUYECKUE HAYKHU

o\
Y

-

ATPAPHbIA HAYYHbIA YXYPHAN

2017




