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B/TUSIHHE AEINPECCHH PYAHHUYHOHM BEHTH/TALIHH
HA HAKOII/IEHHE /IbIA B OYHCTHOM B/I0KE
C OTBHUTOH MEP3/I0H PYIOH

PaccMotpeHo BausHMe pYAHUYHON AerpecCHu Ha MHTeHCHMBHOCTh BOAO- M /IbIOHAKOIT-
/leHHsT B OYUCTHOM O/I0Ke ¢ Mep3/okt pyaok. I lokasaHo, UTO ¢ yBe/mMUeHHeM AerpeccHH
MPOHUCXOAUT MHTeHCHU(hHKaLIHA ITPOLIECCOB B/Iaro- U /IbAOHAKOI/IeHHUA.

KrroueBsle c/10Ba: cMep3aHHue, pYAHHUK, KPHO/UTO30Ha.

C y4au CMep3aHUs OTOUTOHM py-
[bl B OYMCTHBIX 6/10KaX Heom-

HOKPAaTHO Hab/oAa/Mch B PYAHUKAX 30-
Hbl  PaClpPOCTPAHEHUs] MHOTO/IeTHEH
Mep3notel «MartpocoBar, «Banbkymeri»,
Hynerury, «Capbinax», «Abnxam, [10
«Anatur, AO dleuenranukens, Ce-
BepHOro Ypasa W ap., Kak MPaBU/IO,
3KCI/IYaTHPYeMbIX C eCTeCTBEHHBbIM Terl-
MTOBBIM PEKHUMOM.

Brizio oTMeueHo, uTo cMepsaHre Ha-
yMHaeTca MNpU BraaxHocTH ~4 % (koTto-
PYIO MOXKHO CUMTaTh KPUTHYECKOM) U
Hanboriee aKTHBHO TPOUCXOAUT TIPU
TeMriepatypax pya Hrke munyc 5 °C [1,
2]. Heob6xonmMmo oTMeTHTb, UTO cMep3a-
HUe OTOMTOM MEP3/IoM pyasl (MpuueM
Goree VHTEHCHBHOE) MOXKEeT MPOHCXO-
[WTb U B 7IGTHUM TIepHO MPU TTPOHMK-
HOBEHUM TeI/IOTO BO3AYXa C BBICOKUM
B/IAarocoziepXaH1ueM B OUMCTHOM O/10K,
3a CUéT 3aMep3aHWs CKOHIGHCHPOBaH-
HOM Brard XO/I00M, COAepXKallhMCH B
OTOUTBIX KYcKax pyasl [3].

[Tpotiecc TerniomaccooGMeHa BbI3bI-
BalOIlIEro CMep3aHWe Mep3/0H pyabl B
OroKe ABMSeTCSA C/IOXKHBIM W 3aBUCUT OT
MHOrUx (pakTopoB. Panee Hamu pac-
CMaTPHBA/IOCh B/IMSAHNE TeMIlepaTyphl U
B/IaTOCO/ICPKAHMA BO3AYXa Ha IIPOLec-
Cbl KOHZIGHCALIMM B/IarM U CMep3aHus

OTOMUTOM PYAbl B OUKCTHBIX O/10Kax pya-
HUKOB Kpuonuto3onsl [4]. T[lostomy
[IPe/CTaB/AsAeTC BakKHbIM PACCMOTPETh
OTZAeNbHO BMSAHYE AeIPEecCUM Ha Ipo-
LIeCC HaKOIVIeHHs baa B OnoKe oTOu-
TOU pYaBbI.

Kaxk u3BecTHO, pyaHWUYHas BeHTW/IS-
LMss obecriedyrBaeT HelnpepbiBHOE /IBU-
JKeHHe BO3ayXa, KOTOPbIM (pU/bTpyeTcs
yepe3 6/10K OTOUTOM PYabl 3a CUET pas-
HOCTU [JaB/IeHUM MexXay BepxHehn U
HMXKHEM OTMeTKaMu O/10Ka, co3JaBae-
MO oO6lIepyaHUYHOM Aenpeccueit. Mc-
TOUHMKaMM Pa3HOCTU [aB/AEHWI KpoMe
OOllleaxTHON ZIeTIPeCCUM MOTYT ObITh
Haropbl CO31aBaeMble MECTHBIMU BEHTH-
ASTOPaMH MPOBETPUBAHMS, eCTeCTBeH-
HOW TATOM U T.A.

Ha ocHoBe paspaboTaHHONM MaTeMa-
THUECKOM MoJend TerrioMaccooOMeHa
PYAHUUHOTO BO3ayXa C OTOMTON Mep3-
nowt pyaout [5] mpoBeseHbl YMCIEHHBIE
pacuethl IpU  CACAYIOMMX HCXOAHBIX
[MAHHBIX: YaenbHas TeIZIOEMKOCTb Mep3-
not pyasl 840 [Ix/(kr-K); yaenbHas
TeIZIOEMKOCTb  Tarmor  pyasl 940
[x/(kr-K); nanoraocte pyael 2400
Kr/M°; KO3(h(PULIMEHT TeronpOBOaHO-
cty Mepanor pyasl 2,4 Br/(MK); ko-
3 (PULIMEeHT TernaoMpPOBOAHOCTH Tanon
pyasl 1,8 Br/(M-K); BhicOoTa 6noka H =
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Puc. 1. HameHeHHe CKOPOCTH ABHXKeHHs Bo3ayXa B 6/10Ke OTOHTOH pyabl NPH pa3HbIX
3HayeHusax aenpeccuH (0op=+3 C; To = 4 C; mp=0,2)

20 wm; nenpeccus 6noka h = 200, 400
u 600 Ila; nyctoTHOCTH G/10KA M( =
20 %; TemriepaTypa BXOAAIIETO BO3-
ayxa 6y = +3 °C; oTHOCUTenbHas
BaxXHOCTb Bo3ayxa ¢ = 100 %; Ha-
yasibHas TeMriepatypa OTOWUTOM pybl
Ty = -4 °C; navanbHas (BHYTpeHHss)
B/IaxXHOCTh oTtbuton pyasl w = 0,1
a.e., CpeaHUM pa3Mep KyckKa OTOUTOMU
pyaeid = 0,1 M.

Hcxons v3 BhbllIeNIPUBEACHHBIX [AaH-
HBIX, B Haua/IbHbII MOMEHT TeMIlepaTtypa
OTOUTOM pyabl B G7I0Ke OTpHLIATe/IbHAs,
a TeMmriepaTypa MOCTYIAlOMero pPyaHuy-
HOTO BO3AyXa [MO/IOKUTenbHas. B pe-
3ynbTate (pUABTPaAlLMM BO3AyXa uepes
HaBaz1 (MarasuH) ITPOMCXOAWUT KOHBeK-
TUBHBIN TerViooOMeH C Mepa/bIMU Kyc-
KaM{ pyzbl, BC/IGACTBUE UYero ero TeM-
repatypa IOHMKACTCA, a TeMIlepatypa
OTOUTOM pPyabl COOTBETCTBEHHO IIOBhI-
maetca. [Ipy 3ToM 1o Mepe ocCThIBaHMUs
PUABTPYIOIIErocsT BO3AYXa MPOUCKOAUT
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KOH/IGHCALMS B/Iar Ha PYaHOM Mare-
pyasne. B 30He ¢ MOMOXRUTENBHON TeM-
repatyporl pyabl B/lara HaXOAWTCH B
JKUIKOM COCTOSIHMM, a 30He C OTpHLa-
TenbHOW TeMIlepaTypovl — B TBepaOM B
BU/Ie UHesl.

Ha puc. 1 npuBenensl rpadpyku ms-
MeHeHHsl CKOPOCTH IBUKEHUs BO3/yXa B
Oroke OTOUTOM pyabl MPU PasHBIX 3Ha-
YyeHUsX aerpeccud. Kak W cremoBasio
OXuaaTh (BUAHO U3 TpadPUKOB), YBEU-
YeHYe [erpeccuy MPUBOAUT K YBe/rde-
HUIO CKOPOCTU [BMKEHHs BoO3ayxa (U
COOTBETCBEHHO ero Ko/m4ectBa): mpu h
= 200 Ila cropocTh BO3myxa paBHa
0,14 m/c, mpu h = 400 I'la - 0,21 m/c,
anpu h = 600 I[Ta - 0,27 m/c. Cnenyer
OTMETUTb, UTO HaWbo/iee WHTEHCHBHO
I[MPOLIECChI TBAOHAKOIVICHHUS TIPOUCKOAAT
npu aenpeccuu 600 I'a, sakyriopka Ka-
Ha/IoB WHeeM T[IPOMCXOAUT YKe uepes
170 yacoB (=7 cytok). I'lpu merpeccun
400 I'a — uepes 270 yacos (~11 cyTOK),



a) 3 200 Ma [la. Kak BuaHo u3s rpacu-
< 5 — — —400Na KOB, TMPH YBeIUYEHUMH CKO-
e 600 Ma POCTH [BIXEHHA BOIYXa B
e 3 Onoke OTOWUTOM pyabl 3a
°
S &, e/IMHHITY BpeMeHH MOCTyraeT
=R
T2 forblilee KOMUUEeCTBO B/laru
0 _B&i 1, COOTBETCTBEHHO, KO/Mue-
0 5 10 15 oo CTBO HAKOIVIEHHOIO  /IbIa
UBe/IMUMBAETCs, HO B TO XKe
BeicoTa, M
BpeMsl YBe/IMUMBACTCH KO/MU-
YeCTBO  MOCTYMAIOIMEro ¢
BO3IYXOM TeIl/la, BbI3bIBAIO-
62: 3 200 MNa mero OTTaMKy NpPHUIPaHWY-
= JR——
£%, 388 Hg HBIX (BepXHEero WM HIKHe-
% S ro) croeB OTOWUTOM PYabl B
S %1 | MarasvHe. [losToMy 30Ha
T2 (:’ g MaKCHUMa/IbHOTO  /IbAIOHAKOII-
0 - w 7IeHUsl TIOCTeTeHHO ClBUra-
0 5 10 15 20 erca Bray6b (K LEHTPY) Mara-
BeicoTa, M 3uHa. Kak BuaHO W3 rpadou-
ko, ipu h = 200 Ila 3ona
NbIOHAKOI/ICHHST HaXOIUTCS
B) 4 200 Ma Ha BblcoTe 3 M, nipy h = 400
® @ [Ta — Ha BricOTe 4 M, a mpH
5 2, — — —400Na
z g h = 600 Ila — Ha BhICOTE
) 600 MNa
g 92 5—6 M.
E o
g =3 Takum o6pasoM, MpoBe-
TE OEHHBIe PACYEThl TTO3BO/IAIOT
0 ‘ caenath CcaeAyiOlIMe BbIBO-
0 5 10 15 20 bl
BeicoTa, M 1. Yem Menniie merpec-
cuss  (pasHOCTb  /AB/IEHHH

Puc. 2. PacnpeaeneHHe HaKoON/eHHOH NbAHCTOCTH IO
BbICOTe 6/10Ka NpH pa3HbIX 3HAYEHHAX AeNpPEecCHH: a —
48 uyacoB; 6 — uepes 72 yaca; B — 120 uacos (09=+3°C; Ty

= —4°C; my=0,2)

anpu h = 200 I'Nla — uepe3 300 yacos
(=12 cyTOK).

[IpoBeneHHble HcCrea0BaHKs TO3BO-
MUY BBIABUTH TaK ke OCOOeHHOCTH
NBbIOHAKOIVICHHS B 3aMarasWHUpPOBaH-
HOoM 6roke. Ha puc. 2 norasada avHa-
MMKa [TbIOHAKOI/IGHUsI TIPH Pas/IAUHbIX
sHauenusx aernpeccun: 200, 400 u 600

BO3AyxXa Ha IpaHuLaxX 6/10Ka)
TeM MeHee WMHTEHCUBHO IIpO-
HCXOMIUT TIPOLIecC Hakorlie-
HUs nbaa (Bomwl). Tak mpu
Be/luuHe ferpeccun h =
200 TI'la sakyrnopka KaHa/si0B
vHeeM MPOUCXOAUT MO WCTeueHun 12
cyTOoK, a pu h = 600 I'la — 7 cyTok.

2. Uewm Bolllle femnpeccys, TeM BbIllIe
30HAa WHTEHCUBHOIO /Ib/IOHAKOI/ICHUS.
T.e. ¢ eé yBenmueHreM 30Ha MHTEHCUB-
HOTO  /Ib/IOHAKOIVICHWUs  CABUIAeTCH
Br/yOb HaBasa (MarasvHa) OTOUTOM py-
Jar 38
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Tyrnyickuit paspe3 OAO «CYIK» ycraHoBH/ MUPOBO# pekopa akckaBatopoM Busyrus 495HD Nel

Konnextieom OAO «Paspes TyrHymckui» A0CTUrHYTa peKopaHas MPOU3BOANTE/IBHOCTb TIPH BeeHHH
TOpPHBIX PabOT IO BCKpbille sKkckaBaTtopoM Busyrus 495HD Nel ¢ BMectuMocThio koBima 41,3 m°. [loctur-
HYTas MeCAYHas MIPOM3BOANTE/BHOCT, COCTaBsoman 1782 Thic. M, ABNACTCA PEKOPAHON He TOMbKO /s
aKckaBatopoB Busyrus, skcriyatnpyrommxcs OAO «Paspes TyrHyHMCcKHiP», HO M Cpedr APYrHX aHa/loryd-
HBbIX MalllMH aHHOTO K/1acca, paboTalolMX Ha FTOPHBIX MPeAnpHUATHsAX 1o BceMy Mupy! Takoe nocTrkeHue
AIB/IAIeTCA TIOKa3aTes1eM MPaBH/IbHOTO BEIGOPa TeXHUKH, XOPOLLIO OPraHM30BaHHOIO CepBHca, MPOAYMaHHOM
OpraHM3alMK Tpyaa U BHICOKOTO MpohecCHoHanr3Ma CrieliMaiicToB TYrHYHCKOro paspesa.

YnpaBneHue YHUKa/bHBIM 10 CBOMM TeXHUYECKUM XapaKTepHCTHKaM 3KCKaBaTOPOM [AOBEPU/IM Ma-
IMHKCTaM C BBICOKOM KBasindprKallred v GO/bIIMM OITBITOM PaboThI.

— 3a aBa ¢ MOMOBHUHOM roa paboThl 3KCKABaTOP IMOKasasl cebs TO/MbKO C /Yl CTOPOHBI, - CKasall
Opuraanp AnekcaHap Kampus, — W Takoi pesynstar auiib roaTBepxkaaeT Mou crosa. OueHb ropa 3HaHU-
eM TOro, UTO /10 Hac ellle HUKTO TaKHX [OoKasaTesiell He aocTyrasl. MMpOBO# peKopa CTas BO3MOKHBIM 6/1aro-
fapsi OTBETCTBEHHOMY Y MPAaMOTHOMY OTHOILIGHHIO K CBOEMY TPY/Y BCEX CIIeLIMa/IMCTOB, 3a/IeMCTBOBAHHbIX B
TOArOTOBKE, BHIEMKE Y TPAHCTIOPTUPOBKE BCKPBIIIHBIX TIOPO/L.

[Tprobperenne skckaratopa BUSYRUS 495HD 6bi10 ocyiiectBieHO B paMKax AOATOCPOYHOM HH-
BecTULIMOHHOM Tporpammel CYOK 10 OBHOBIEHMIO TeXHUKHM M HapallMBaHHIO [MPOM3BOACTBEHHOM
MomHOCTH Ha TYrHyMcKoM paspese. B urore Takas 3KOHOMHUECKasi MO/IMTHKA U NIPYBe/sia K Cero/Hsll-
HeMYy MUPOBOMY TTPH3HAHMUIO.
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