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HCC/IEZIOBAHHE BO3MO>KHOCTEH
HCIIO/Ib3OBAHHA BBIPABOTAHHOI'O
ITPOCTPAHCTBA A/11 BOPbbbI C IIbI/IbIO
B 30HE BEYHOH MEP3/10ThI

BbIriosiHe Hb! oLieHOYHbIe pacdeTsl 110 HCIIOIB30BaHHIO OTKPBITOrO BbipabOTaHHOIO IPo-
CTPaHCTBa A/18 OCAXKACHHS TTbITH, 0Opa3VIoIIeHcs MPH OYpPeHHH.
KrroueBble c/10Ba: HMCTOYHHK IbITH, OYPOBble M B3PbIBHBIC PabOThI, [IbICOCAXKACHHE,

S/TeKTpOCTaTH4ecKoe BO3/1eFICTBHE.

Cemunap Ne 10

G.V. Sabyanin

THE STUDY ON THE
POSSIBILITIES OF USING THE
WORKED OUT AREA FOR DUST
CONTROL AT THE EVER FROZEN
SUBSOIL AREAS

The evaluational calculations on using the
worked out area for dust settling are carried
out.

Key words: dust source, drilling and
explosion works, dust settling, electrostatic
treatment.

X APAKTepPHOM  OCOBEHHOCTHIO
IbI/ICBUIHBIX TBEPAbIX OTXOIOB
FOPHOTO IIPOM3BOACTBA HAB/ASETCH TO,
YTO WX TOCTYIVICHUE B OKPYKAIOLIYIO
cpeay 0OBYC/IOB/IGHO HaMUuUeM 3KO/I0TH-
yeckr 0Ge3BpeaHOro HOCWUTe/lss — aTMo-
ceproro Bosayxa. [loatomy npobaema
obecrieyeHusi 3aMKHYTOrO LIMK/Ia obpa-
IIEHUST 3TUX OTXOOB CBOAMTCH, IO CY-
TH, K BBIIC/ICHHIO TIbI/IN W3 BO3AYIIHOTO
MOTOKAa M /IOKa/IM3allMK ee BHYTPH CHC-
TeMbl TIOA3EMHBIX TOPHBIX BBIPAOOTOK.
Cnenyetr 0co60 OTMETHTb, UTO 3KO/OTH-
yeckas rpobrieMa YCTpaHeH sl NCTOUYHU-
KOB TIbI/IM, 3arpsisHSAIONIEH MPHUPOAHYIO
cpeay, TeCHO YBs3aHa C MPOoG/IeMOH Ibl-
neBort 6e30MacHOCTH Tpyda 4esioBeKa B
TOA3eMHBIX YC/IOBUAX Yepe3 CTpeM/IeHYe
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K YMEHbBIICHUIO KO/IMYEeCTBa IIb/IM BO
BHYTPHIIAXTHBIX BO3AYIIHBIX [TOTOKAX.

KapavHanbHoe peliieHre TbI/IeBOH
nmpo6GreMbl MPU MOA3eMHOM pa3paboT-
Ke MOXeT JaThb TO/bKO Lle/leHallpaB-
fleHHOe W3MeHeHHe TOPHOM TEeXHO/Oo-
T'MY, CUCTeM U IopsAaka OTpaboTKU 3a-
MacoB, HCK/Yamollee, C OAHOU CTO-
POHBI, BO3MOXKHOCTb HaKOII/IGHUS IIbl-
MM B BEHTW/ISALIMOHHOM CTpye 1Mo Mepe
ee ABUXKeHUs, a C Apyror — obecrieuu-
Balolllee BO3MOXKHOCTb MePUOINYECKON
OYMCTKU BEHTW/ALIMOHHOM CTPYH OT
IbI/IM, OCOBEHHO TOC/Ie MPOXOKACHUS
€0 MOIIHBIX UCTOUHHKOB IblIe06Paso-
BaHus. M BrnonHe oueBuaHoe Tpebo-
BaHHWe — Hecyllke Tbl/Ib BO3AYIIHbIC
[MOTOKU He [IO/MKHBI OMBIBaTh MecCTa
paboThI Atoae.

OcHoBHasi  Macca  TbI/IGBUAHBIX
dpakiumii obpasyercs MpH OGYPOBBIX H
B3PBIBHEIX paboTax. YuuTeiBas pearb-
Hble TIOKasaTe/ld YAenbHOIO —pacxoa
OYpeHUsi, MOXKXHO OLIEHUTb BBIXOZ TbIIH
NPy BBITNO/HEHUN 3TOrO TeXHO/IOTHUe-
CKOro mpolecca B 5-6,5 Kr Ha Raxayio
TOHHY AOOBITON PYIbL.

KonuuectBo 1mbii Mpy B3PHIBHOM
pa3pylIeHny NMopoa TPYAHO MNoAAa&Tcs
orpesieqieHyio, HO, COTOCTaB/sAs pa3Me-
Pbl 30HBI GPHU3AHTHOIO ACHUCTBUSA C OO-



M 06BeMOM Pa3apoO/IeHHON eanHNY-
HbIM 3apsZOM pPyabl, MOXKHO YTBep-
KAaTh, UTO Y/e/nbHOe KO/MUUeCTBO Tblie-
BUAHBIX (PpaklMi 34ech, MO KpakHen
Mepe, He HiXKe, uyeM Ipu OypeHuu. Be-
POSATHOCTb 06Pa30oBaHMs 3HAUMTE/TBHOIO
KO/IMUECTBA TIbI/U [PV AOCTABKE, BBITYCKE
Y TIOrpYy3Ke pyabl HUUTOXKHO Masia, T.K.
SHepryisl B3aUMOICHCTBYSA KYCKOB [TOPO/IbI
SIBHO /17151 3TOTO HeAOCTaTo4Ha. 3arlbl/IeH-
HOCTb paboumx MecT 37eCh CBf3aHa C I1bl-
b0, OCEeBIlIe Ha OTOUTOM pyae Mpu ee
OYpeHHH 1 B3PbIBAHU.

BuyTpuilaxTHOE  TIbl/IeOCaXKICHHE,
KaK Crocob YTWIW3ALMU IIbl/IeBHUAHBIX
OTXOZIOB TOPHOTO ITPOM3BOZICTBA, HaU-
Goree TMPOCTO peanydyercs IMPU  UC-
MO/Ib30BaHHUM CUCTeM Pa3paboTKU C OT-
KPBITBIM OUMCTHBIM TIPOCTPAHCTBOM U
OTGOMKOM pyabl U3 6YPOBBIX BHIPAOOTOK
(BocCTaromMX WM TIOA3TaXKHBIX ILITpe-
KOB). B 3ToM cnyyae ounctHoe mpo-
CTpaHCTBO, oOOpasyiollieecss IO Mepe
MOABUIaHUsA 110 MPOCTUPAHHIO PYAHOrO
Tena PPOHTA OUKCTHOM BBIEMKH, MOMXET
OBbITb WCTO/Ib30BAHO /11 OCaXKAeHUs
Ibi7I, OOpa3yiollelicd B 30HE BedeHUs
OYMCTHBIX PadoT.

[Tonb3ysick M3BECTHBIMM ~ 3aKOHAMU
[BVKEHUs TIBIZICBBIX YacCTHLl B ITOTOKE
BO3/1yXa, MOXKHO OLICHUTb I1apaMeTpsbl
BLIPAbOTAHHOTO ITPOCTPAHCTBA, MPU KO-
TOPBIX oOOecrieurBaeTcsi HeoOXOAVMEIH
YpOBEHb O0O0eCIIbI/INBaHUs [TOTOKa BO3-
ayXa TIoc/ie BbIXOAa ero u3 OYpoBOH
BbIPAaOOTKH, HMCXOAs M3 paBeHCTBa Bpe-
MEeHM OCaxKAeHWs 4YacTulbl fp U IIpo-
[OMKUTe/IbHOCTH €€ BIKEeHUs BMecTe C
MMOTOKOM BO3aAyXa yepe3 OUYMCTHOE Mpo-
CTPAHCTBO 1,
t,=T,.

[lnuTenbHOCTh HAXOKACHUS YaCTHILIbI
BO B3BElIEHHOM COCTOSIHWU OIpeners-
ercsi B3aHMMOACHCTBUEM CH/Ibl TSKeCTH
(G) u compoTHBIeHWEeM TIOTOKa ABWKY-

memycs B HeM Teny (P). [onycTus, 4To
dopma yacTvll Meiu 6au3Ka K cdhepu-

yeckor M cobmonaerca 3akoH CToKca,
IMeeM:

1

my, =7,)=3mdv,

rae d — aMaMeTp YacTHLIbL 1 5 — OOb-
eMHbIM BeC Mopozbl M BO3ayXa, COOTBET-
CTBeHHO; V7 — CKOpOCTb paBHOMEPHOTO
[BVIKEHUS]; 1 — KOIULIMEHT BA3KOCTH
BO3aYXa.

Ecnmu G>P, To yactvua 6yzeT naaats
€ BO3pacTaoliei CKopocThio; ecnt G=P,
TO yacTulla 6yaeT ragath ¢ MOCTOSHHOM
ckopoctsio. [lpu G<P uactuiia He 6yaer
rnazgath ¥ OCTAHeTCS B MOTOKE BO3ayXa.
[NocneaHnit Kaacc yacTHll YCTpaHseTcs
nyreM UILTPALIMK WM TPEeLUITATaLMH
(a/meRTprUecKOl, TepPMUYECKOM, YIbTpa-
3BYKOBOM U T.a.). CKOpOCTh paBHOMEp-
HOTO ABMKEHMsl yacTHll (caydad, Korza

=P) 1py rpaBUTALIMOHHOM OCAMKACHUU
TbI/IY, ecnu TpeHebpedb Be/TUUUHON g,
COCTaBUT:

1 d’y,

I~ 7o
18 u
[Tyts Hy, npoxoauMeblii yacTULIe a0
BCTpPeUU C /IekadyruM OOKOM OUYMCTHOTO
MPOCTPaHCTBa, OllpeaenseTcs ero Ud-
puHOM M 1 Yr7ioM MafeHus XKUIbl o

o M
cosao
CrienoBaTennbHO, BpeMsi OCaKIACHHS
Ans TIBIY, obpal3oBaBlIeiics Mpu 6ype-
HHUM CKBaxXMH B OYpOBOM BOCCTalOIIEeM
COCTaBUT:

H, _ 18- M- u
v, d’y, cosa

OueBraHO, UTO 3TO BhIpaxKeHue Oy-
[IeT UMETb CMBIC/ MPY 3HAUGHHSIX YI7/IOB
MaZeHusl PYAHBIX Tes, YIAOB/ICTBOPSIO-
mmx TpeboBanuio a<arctg H,/M, rne H,
— aKTMBHasl BbICOTA OUMCTHOro O6/10Ka. B
OCTa/IbHBIX C/IYYasx OcaxkAeHHe MbIIN
VZeT Ha T[IOBepPXHOCTh AHMIIA 6/10Ka.
[Tyte uacTyu A0 BCTpeud C Hel Gyzer

t =

o
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paBeH H,, a BbleMOUHasi MOIIHOCTh Tie-
pectaHeT ObITb (PAKTOPOM, B/MSIOUINM
Ha Mpollecc ocaxaeHus Mblv. B atom
cydae BpeMs oCaxkaAeHHs COCTaBUT:

o 18H , i
o dz}/ °
n

[naBHBIM TreoMeTpuUecKUM (PaKkTo-
POM, BAMAIOIIMM Ha BpeMsl OcCamkAeHUs
TbIZIA TIPY KPYTHIX YI7Iax MazZeHus pya-
HBIX Tesl, TaKUM 0OpasoM, SIB/SETCH Bbl-
CcOTa ToaweMa AuHUM 3abos H,, KoTo-
pas B BepxHeM IIpeaesne paBHa aKTUB-
HOM BbICOTe 6/10Ka H,,.

Kak BUAHO U3 MpPUBEACHHBIX BhIlIE
BhIpaxKeHuit, Hauboree Heb/1aronpraT-
Hble VYCMOBHA AN TPaBHUTALIMOHHOTO
OCaKaAeHHs TIbI/IM CO3AAlOTCA TIPU KpY-
ToM mazeHud. C yBe/rMueHWeM MOIIHO-
CcT OBICTPO CY:KaeTcd AWaria3oH BO3-
MOKHBIX 3HAUYEHW yr/a MazeHusi, Mpu
KOTOPOM  HIMPUHA OYMCTHOTO TIPO-
CTpaHCTBa MepecTaeT BAUATb Ha IPO-
Lilecc ocaxkaeHus mbiau. [1yts Ly, npow-
AeHHBIM KaXkIOM TbI/IEBOM YacTUlle B
MOTOKE BO3AYyXa A0 TOYKU BBIXOAA U3
OYMCTHOTO ITPOCTPAHCTBA, 3ABUCUT OT
pasMepoB 3TOTO MpOCTpaHCTBa L U OT

BBICOTBI H€OT6I/ITOI71 YaCTh TIPpHUPE3KU
H,:

L
L, =——+I;

sin f#

BenuuvHa yraa 8 B KaxaoM ciayyae
orpenenseTcs yepe3 COOTHOIIeHe:

tgf =——m.
H,-H,

BenuuvHa yrna S u3MeHsieTcss OT
3HaueHwus, COOTBETCTBYIOIIETO
tgf=L/H,, no 90°, a myTb IIbI/IeBbIX
YaCTHLI, COOTBETCTBEHHO, oT
Lqs=L/sin B+ls no Ls=L+lIs.

PaccmatprBass Haubornee Hebrnaro-
MPUATHBIN caydad, Koraa OypeHue Be-
[IeTCsl B HeIOCpPeaACTBeHHOM 6/M30CTH K
BepxXHEeMy 3TaxkHOMY IITPeKy U pac-
CTOsiHWMEe OT WCTOYHHKa OOpasoBaHHs
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MbI/IM 0 BBIXOZA BO3AYIIHONM CTPYH K3
OUKCTHOTO MPOCTPAHCTBA MHHWMA/IBHO,
HarieM BpeMsi ABWKEHHs II0TOKa BO3-
[IyXa yepes3 OUMCTHOE MIPOCTPAHCTBO 1,
(L+1,)-H,-M

V,S,sina
rae ls — raybuda Gypenus; Vp — cko-
POCTh BO3AYLIHOM CTPYM B OYPOBOM
BOCCTalomeM; Sy — cedyeHue OYpOBOro
BOCCTAIOLIero.

OueBnaHO, UTO BCE YacCTHLIb, BpeMmsi
ocax/aeHUs KOTOPBIX [y OKaxKeTcd
MeHbllle Be/IMUWHBI 1, BhINaAyT U3 BO3-
AYIIHOTO TOTOKA M OCTaHYTCH Ha /1exka-
yeM GOKY OUKCTHOTO IMPOCTPAHCTBA WU
aHuma 6noka. [lostomMy MoOxHO HakTH
TO 3HAUEHWE /TMHBI OTKPBHITOO OYKCT-
HOTO TIPOCTPAHCTBa, IMPH KOTOPOM U3
BO3AYIIHOIO MOTOKA BhIMaAeT BCH Mbl/b,
a Takxke 3aBUcMMOCTb L=f{d). [na cay-
yasi, Koraa a<arctg H,/M, nonyumnm:
I 181/050;11‘%0: .

H,y,d

BauvsiHve  BbleMOYHOM  MOIIHOCTH
31Mech TMPOSBASACTCS B IMpeaebHOM 3Ha-
YEeHWH VI7la @, TPY KOTOPOM 3TO BbIpa-
x)eHre uMmeetr cmbici. C yMeHbllleHeM
IMPWHBI OYMCTHOTO MPOCTPAHCTBA I10/-
HHMaeTCsl BEepXHWI Ipenen yraa o , To
ecTb paclMpseTcs AvariasoH BO3MOXK-
HBIX M3MEHEHW yraa MafeHys PYAHBIX
Ten. 3a BEepXHUM MpezaesoM 3TOro Aua-
rasoHa [UIMHA OTKPBITOrO OUKCTHOIO
MMPOCTPAHCTBa, obecrieurBarolas I1o71-
HOE OCaXK[IeHHe TIb/IM U3 BO3AYIIHOTO
[OTOKa, OymeT orpeaensThCs Yxe He
BBIEMOUHOM MOIUHOCTBIO, @ COOTHOIlIIe-
HHMeM pacCTOsiHWsA OT AHHIIa 6/10Ka 10
VICTOYHUKA IbIK H, ¥ akKTUBHOM BEICO-
TOM 6r1oKka H,:

;- 18 Spusina H,
My, d’ H
BrinonHentsle pacyeTbl T1OKa3bIBa-

IOT, UTO TIPH TPHHATBIX B YC/AOBUAX OT-
PaboTKK pYAHBIX Te/l Ma/ol U cpeaHei

0

6
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MOIIIHOCTH F€OMEeTPHUECKUX TTapaMeTpax
OUMCTHBIX O/IOKOB, YaCTHLbI IIbIIM Pas-
MEpOM CBbIllle 5 MKM BBINIAAYT U3 BEHTH-
ASLMOHHOM CTPYM B TMpesdenax ATWHbI
OOHOTO-IBYX OYUMCTHBIX O/IOKOB TpPU
MOBbIX Yraax MageH!s PYaHbIX Terl.

Bonee Menkue dYacTullbl Mpu yraax
nazeHus no 60-70° ocaayr npu Benu-
yuHe L, M3MepseMor yKe HeCKO/IbKHMU
COTHSIMM METPOB, a MPHU MaZeHUU CBHILIE
83° — mnepBbIMM THICSUYAMU, UTO Ae1aeT
HeOOXOAUMBIM  PEry/IspHyio  IIPHUHYAN-
TeNbHYIO OUMCTKY CTPYH OT IIbIIM C TO-
MOIIBIO  KarUX-mbo  cunstpoB. C
yYMEHbIIIeHeM Vyr7ia TaAeHUsl PYAHBIX
Ten, BenuuuHa Hy CTpeMHUTCS K BbI-
e@MOYHOM MOIIHOCTH, a AMNHA OTKPhITO-
ro BbIpaOOTaHHOIO MPOCTPAHCTBa, He-
obxoauMasi ris TIO/IHOTO  OCaMKACHUs
TbITH, GBICTPO COKpAIlaeTCs.

BeirosiHeHHble  OLIGHOUHbIe PacyeTs
MOKa3bIBAIOT, YTO WCIIO/Ib30BaHHWE OT-
KPBITOTO BbIPabOTaHHOTO MPOCTPAHCTBa
A5 OCakAeHUs MblM, ob6pasyiolerics
rnpy GYpeHuM, IIO3BOIUT B 3HAUMTE/b-
HOHM CTeleHU OUYUCTWUTb BO3AYIIHBIA I10-
TOK OT Hauboriee KpYIHbIX (paKLIUi
nbii. [IprueM cTerneHb OYMCTKU U pas-
Mep OCaxKIaeMbIX 3a CUéT CH/ TpaBUTa-
LMK (PpakLMil 3aBUCAT KaK OT Teo/Ioru-
YeCKMX (PakTOPOB, KOTOPBIMM He/lb3s
YIPaB/IATh B XO[A€ OYMCTHOM BbIEMKU
(yron mazeHus XKW1, WX MOLIHOCTH U
CBA3aHHasg C HeW BbIeMOUHas MOII-
HOCTB), TaK U OT TEXHO/IOTMYECKUX Ila-
PaMeTpoB, VIIpaB/ieHe KOTOPbIMH BO3-
MOKHO (BbICOTa 3Taa, A/MHA OUMCTHO-
ro 6noka, obuas AMMHa CBOOGOAHOTO
BbIPaGOTaHHOTO MPOCTPAHCTRA).

[lns  TrpaBUTALIMOHHOTO OCaKAEHUs
Havbonee MeNKUX TIbI/IeBhIX (OpaKLKi
(mo 1-2 MHMKpOH) HeoGXoauMa TexHHue-
CKM HeJoMyCTHMas AMvHa CBOGOAHOTO
BbIPaOOTAHHOTO TPOCTPAHCTBa, OCO-
GeHHO Tpu yrrax mazenus cbiie 70-
80°. I'losaTomMy Ha BbIXOZE CTPYH K3 OUU-
CTHOTO TIPOCTPAHCTBa HeobXoauMa yc-
TaHOBKa (DW/IBTPOB C KOMIIEHCaLMeHn

Hen36eKHbIX MOTeph AeNpPeccHu. Takum
006pasoM, CYTh HAeH 3aKAI0UaeTCs B TOM,
yro O6lIas BeHTW/ISLIMOHHasA CTpys Ha
paboueM ropr3oHTe pa3aenseTcs Ha aBe
BeTBH, O/HA M3 KOTOPBIX (He Hecyilas
IbI/IY) ABUMKETCH IO 3TaxKHBIM IITPEeKaM
U obecrieurBaeT IPOBETPHBAHUE HaXo-
ASMXCS 37ech pabourx MecT. Bropas
JKe — TOCTyraeT B 6YpoBble BHIPaOOTKH,
BBIHOCUT TIbI/Ib B BbIpabOTaHHOE MpPO-
CTPaHCTBO, ABMAKETCA IO HeMy TMapast-
nenbHO TIepPBOM BETBM KaKOe-TO BpeMs,
HeoOXOAMMOe /1S BhIMaAeHUs KPYITHBIX
M cpedHHX (ppaKivii, U coeauHsieTCs C
Hell TOMBbKO TOC/e TIOMHOM OUMCTKU OT
TbI/IY, KaK 3a CUeT CH/ IpPaBUTALIMM, TaK
YU TPUHYAWTe/IbHON, Ha  CITeliMa/IbHBIX
duisTpax € KOMIIeHCATOpaMU I[1OTepb
[eTIpecCcHH.

[Ipy Heo6XOAMMOCTU TbI/ICHECYIIVIO
CTPYIO MOXKHO TPOIYCKaTh Yepe3 He-
CKO/IbKO, TIOCNeA0BaTe/lbHO — Pacrioso-
JKEHHBIX, OTPabOTaHHBIX O/I0KOB, /s
yero HeoOXOAUMO IIpeayCMaTpHBaTh B
MeXAYO/MOKOBBIX  1Ie/IMKaX BeHTH/ISLM-
OHHBIE COOMKU (BO3MOKHO C BEHTU/ISTO-
paMy, YCTPaHAIOUIMMU MOTEepH Aerpec-
cum). TlblleHecymyie MOTOKM BO3AYXa,
OTCachlBaeMble BEHTH/IATOPAMH MeCTHO-
ro TMPOBETPHBAHUA M3 TPOXOAUECKHX
3ab0eB, AO/MKHBI, MPH peann3allii AaH-
HOM CXeMbl, TakXkKe IoAaBaThbCad B O/1H-
JKaiiillee BbIpabOTaHHOE MMPOCTPAHCTBO
[/l OUMCTKH. BbIBOA BCeXx MbleBbIX I10-
TOKOB B Hepaboure MyCTOTh OTKPhIBAET
MPUHLIMIIMA/IBHYIO  BO3MOXKHOCTb — HC-
MO/Ib30BaHUs  M3BECTHBIX  (PUSHUECKHX
METOZIOB BO3GNCTBUSA A KOAary/asLid
Hauboree Menkux Gpakumi (yabTpa-
3BYK, TIePHOANUYCCKHE YAapHble BO/IHBI,
3MEeKTPOCTAaTHUECKOe  BO3/CKUCTBUE U
T.[A.) U TeM CaMbIM Pe3KO MHTEHCUDHLIM-
POBaTh MPOLIECC OCaKAeHUs Hanboriee
OTMNacHBIX 718 3A0POBbSA MoAer PPaKLIUN
el [1, 2).

Brionte oueBuaHO, UTO peasny3aliviiv
[AHHOM KOHLIEMNLMK HeoOXOAUMO IIpo-
BeCTH AOCTAaTOYHO HaYKOEMKHe Hcce-
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[0BaHUA B 06/1aCTH PYAHUYHOM a3po71o-
T'MH, BO MHOTOM U3MEHWTh C/IOKUBIILIMI-
Cfl IOPAAOK BeIeHUs] OUUCTHON BBIEMKH,
OpraHM3alMio0 AOOBIMHBIX PaboOT, KOHCT-
PYKLIMKU 6/I0KOB U LIS/TUKOB, BO3MOKHO —
MOATOTOBHTE/NbHBIX U HApPe3HbIX BbIpa-
OOTOK, a IMaBHOE — MepetTu K CHUCTe-
MaM pa3paboTKh C OTOOMKON pyabl
CKB&XKMWHHBIMM 3apsaMHd M3 OYpOBBIX

BbIpaboTOK. Bcé 310 nomkHO ompas-
[aTbCs, Ha Hall B3I/A4, OTKPBIBAIO-
IeHcs TIePCIeKTHBOM KapaWHA/IbHOTO
peltiieHrs npobeMbl GOPbLOBI C TIBI/IBIO
NPy TOA3eMHOM pa3paboTKe Marlo-
MacITabHbIX (BEpOSATHO U APYrUx) Me-
CTOPOKAEHUH.
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