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PA3BHTHE TEXHO/IOI'HH ITPOXOAKH
H POPMHPOBAHHA HA KAPBEPE
TPAHCIIOPTHbBIX CBE3/4OB KPYTOI'O YK/IOHA

TpriMererrie TPaHCIIOPTHBIX CHe3A0B H IIPeAOXPaHHTE/IbHbIX OepM KpYTOro VK/AOHA, B
CBASH CO C/IOXHOCTbIO TOPHOTEXHHYECKHX YC/IOBHH, TpebyeT CreLMalbHOH TeXHOAOTHH
npoxoakH. Paspaborara TexHoq0rHsA, MO3BOASIOLIAs BECTH MPOXOAKY TaKHX Y4aCTKOB C
HCITO/TB30BAHHEM KapbepHBIX SKCKaBaTOPOB M CaMOCBA/IOB C HIAPHHPHO-COY/ICHEHHOM

paMom.

KroueBble coBa: BCKpbITHe, TpaHCIOPTHas O6epMa, MpeaoXpaHHTebHas 6epMa, Kpy-
TOH YK/IOH, CaMOCBa/l C IapHHPHO-COY/ICHEHHOH PaMOH, IPOXOAKa Che3aa, BPeMeHHbIH

Cbe3a, OAHOIIO/IOCHOE ABHXKEeHHe.

B rocneAHre ToAbl HMHCTUTYTOM
«HryTHUIIpOAIMa3» BeayTCs aK-
TUBHbIE MCC/Ie/IOBaHUS B OO/MacTy Tpu-
MeHeHHsl KPYTOHAK/IOHHBIX CXeM BCKPbI-
tusa. C 2005 r. BeinyiieH pAa Hay4yHO-
HCCIeIOBATEbCKUX  PaboT  OBOCHOBbBI-
BAIOIIMX TTPUMEHEHHE KPYTOHAK/IOHHBIX
TPAHCIIOPTHBIX Cbe3A0B M KPYTOHa-
K/AOHHBIX  TIpeZoXpaHUTe/IbHbIX — GepM
Mpyu  OTPabOTKe HMKHEN 4YacTH KUM-
GepnrToBBIX KapbepoB. [1o pesynsratam
paboT noaaH psa 3asgBOK Ha HM306peTe-
HUSI, TTO/IYUeHO HEeCKO/IbKO MaTeHToB [1,
2, 3]. IlepBoHaua/ibHO OCHOBHOE Ha-
MpaB/ieHle HCCAenoBaHui OblIo  Ha-
TIpaB/IeHO Ha MCIIO/Ib30BAaHUE CBEPXKPY-
TBIX YK/IOHOB TPAHCITIOPTHBIX Che310B —
6onee 300 %o, a B KauecTBe KapbepHO-
ro TpaHCIIOpTa pPaccMaTpUBa/ICs Tyce-
Huunsli camocBan (['C) [4]. Oanako
MpUMeHeHWe TOAOCHBIX MallWH 3aTpy-
HeHo otcytcTBueM ['C rpysornoaseMHO-
cTeio Goree 15—20 1, KpoMe TorO, A71st
SKCI/IyaTallii Kapbhepa CO Che3aaMu C
yvknoHamu Gonee  300%o0 Tpebyercs
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Mapk BCIIOMOTaTe/lbHOM TeXHUKH, IIpe-
ononegawolell MnoaobHble YK/IOHHL. B
CBSI3W C 9TUM, BHeApeHHe KPYTOHAK/IOH-
HbIX Che3ZI0B TMPU [POEKTUPOBAHUU
KapbepoB BeaeTCs MO3TarHo. B Ha-
cToslllee BpeMsl pa3paboTaHa KOHCT-
PYKLIMS, COM7Iaco-BaHbl TapaMeTpbl U
YCIOBUSL  GE30MacHOM  SKCI/IyaTallvy
KPYTOHAK/IOHHBIX TPAHCIIOPTHBIX Che3-
noB ¢ yrraoHamu a0 250 %o [5]. B kaue-
CTBe TPAHC-TIOPTHOTO CpeaCTBa Ha I10-
OOBHBIX YK/IOHAX IV/IaHHUPYeTCs IprMe-
HATh TIO/THOTIPUBO/IHBIE CAMOCBA/Ibl  C
KoriecHoM chopmyrion 6*6 U mapHUPHO-
courteHenHort pamoirt (UICC), rpyzo-
noabeMHocThio 38 1. Ha mpenoxpanu-
Te/lbHBIX OepMax, rae He IVIaHUPYeTcs
[BMKEHHEe KO/IeCHOTO TPaHCIopTa Be-
MMUMHA YK/IOHA HAK/IOHHBIX YYaCTKOB
OrPAHUYMBACTCH TEeXHUUYECKHMMU Xapak-
TEePUCTUKaMKU OOOPYIOBaHUs, TMpeaHa-
3HAUEHHOTO /TS KX 3aUMCTKH.

OnHor 13 npob1eM MpU CTPOUTE!Tb-
CTBe KPYTOHAK/IOHHBIX GepM SBISeTCH
OTCYTCTBHE OIbiTa (POPMUPOBAHUSA T10-



MOGHBIX COOPYKEHUM B Kapbepax U BbI-
COKMe TexHororndeckre TpeGoBaHus K
VYK/IOHY T/IOM@AOK A8 pPaboThl BbI-
€MOYHO-TIOTPY30UYHbIX MamuyH. [las ro-
rpy3ku HICC rpysonoabeMHocThio 38 T
Hanbo/iee NpUeM/IeMbIMU SB/AIOTCA T10-
IPY30YHbIe Cpe/CTBa C eMKOCThIO KOB-
weit 4—8 M°. TexHHUecKue XapakTe-
PUCTHKY TIPUMEHSIEMbIX B HacCToslIlee
BpeMsl TOTrPY30UHBIX CpPeACTB He I10-
3BO/IAIOT TPOM3BOANUTh HX IKCIVIYaTU-
pOBaTh Ha Y4yacTKax C YKAOHaMmu Ooree
naty rpaaycos (87,5 %o). INomnbiTka BbI-
Oopa MoAXOAAMX IO ITPOW3BOANUTENb-
HOCTH BbIEMOYHO-TIOIPY30UHBIX CPE/ICTB
M3 CVIleCTBYIONero psga 0o6GOpyaoBa-
HHsfl, CIIOCOOHBIX paboTaTb Ha TaKHX
UK/IOHAX pPe3y/IbTaTOB He aan. Brpo-
yeM, B HEKOTOPBIX MYO/IUKALMAX Oblla
obHapyKeHa HHQOpPMALUs O BO3MOXK-
HOCTH pPabOoThl OTAeNbHBIX 3KCKaBaTO-
POB Ha YK/OHax a0 15 rpaaycos [6],
OQHAKO ofOpalleHHe K OQULIMA/ILHBIM
AuepaM, YKasaHHBIX B CTaThe OHpM,
fany OTpHULAaTeNbHbIM pedyrnsTaT. [Ipo-
M3BOAUTENV TapaHTUPOBaIU [lepeMe-
IIeHe 3KCKaBaTOPOB Ha YK/IOHAaX A0
30 rpaaycoB, TpH 3TOM AOMYCKaIu
Wb  TEOPEeTUYECKYI0  BO3MOXKHOCTb
OCYIIeCTB/ICHHSA  BbIEMOYHO-TIOrPY30u-
HBIX PabOT Ha YK/IOHax boree 5 rpaay-
coB. Hukakux rapaHTHUiiHbIX 00513a-
Te/IbCTB O HAAEXKHOCTU U YCTOMUMBOCTH
9KCKaBaTOPOB Ha TaKHX YK/IOHax hyp-
Ma gaTh He CMOI7Ia.

Takum ob6pasoMm, Mpy peanusaLivu
pa3paboTaHHBIX CITIOCOOOB OTPabOTKH
KapbepoB C IIPUMEHeHHeM KpPYTOHa-
K/IOHHBIX Che3/I0B IMPeACTOUT IPeoao-
netb psAd  TEXHO/IOTMYECKHX TPYaHO-
crewt. [lns pelieHyst 3TUX 3ada4 WHCTH-
TyTOM SHRYTHUIIpOasiMa3 BeayTCH HC-
cnegoBaTelbCKUue paboThl, B pe3y/ibTa-
Te kotopeiXx B 2009 6niio paspabora-
HO HECKO/BKO CIOCOBOB TPOXOIKU

KPYThIX TpaHIlel ¢ [pUMeHeHHeM
KapbepHbIX 3KCKABAaTOPOB, [0 OAHOMY
M3 KOTOPBIX T[IO/laHa 3asfBKa Ha H30-
OGpeTeHie.

[Mo HarpaBneHUIO MMPOXOAKH COOPY-
JKeHHe TPAHCIIOPTHBIX Che37I0B MOKHO
pasaeniTsb Ha ABe TPYIIITLL:

® [IPOXO/Ka CBEPXY — BHUS3;

® MIPOXO/IKA CHU3Y — BBEPX.

[lo criocoby yaasieHvs ropHOM Mac-
cbl pOpMUpPOBaHHE Che3/I0B Takke pas-
[leqsieTcsl Ha ABe TPYIIIIBL:

e TOrpysKa B TPAHCTIOPTHBIC CPe/CTBa;

e MepeBaslka Ha HUKesexallle ro-
PU30OHTHI.

B kauectBe 6a3oBOro BapHaHTa Obl-
na paspaboTaHa TEeXHO/OTUS COOPYKe-
HUS KPYTOHAK/IOHHOIO Che3da A1 C-
MOBUM TIPOXOKU CBEPXY — BHU3 C TIO-
TPY3KOM B  IMIAPHUPHO-COUY/IGHEeHHBIN
camocBasl. B kauecTBe MorpysouHoro
CpeacCTBa IMpeaycMaTpyBaeTCs IpyUMe-
HeHVe THAPABINYEeCKOro 3SKCKaBaTopa
WU MeX. 7I0TaThl C KOBIIOM THIIa Mps-
Masi /10T1aTa, TIOArOTOBKA FOPHOM MacChl
K BbIeMKe OCYIIeCTB/sieTCst OYpOB3PbIB-
HBIM METO/IOM.

B ofmem Bume paspaboTaHHasi Tex-
HOMIOTUST TIPOXOAKM KPYTBIX  Che3I0B
[PeACTaBIACTCS C/IeAYIOIMM 0OPasoM:

Ha nepBoMm stare (puc. 1) BCKpbI-
THE TOPH3OHTa OCYIIECTB/SETCH TMPO-
XO/IKOM HaK/IOHHOM TpaHmeu 2 ¢ npo-
aonbHEIM YRAoHOM 80 %o, mpu sTOM
IIMPUHY TPaHIIeH MOHH3Y CO CTOPOHBI
GopTa Kapbepa YBe/qWMUMBAIOT Ha K-
PUHY OHOIO/IOCHOTO ABWXKEHWS, MC-
[0/1b3YyeMOr0 B KauecTBe BPEMEHHOTO
Bble3Zla Ha Ieproa OoOPM/IeHUS Kpy-
TOHAK/IOHHOTO TPAHCIOPTHOTO Che3aa
1. Harnouunyio tpanmeio 2 npoxoasT
Mo MpeaBapUTenbHO B3OPBAaHHOMY /0
MO/IOMIBbl HAK/IOHHOM TpaHIlen MacCU-
By. BsopBaHHYIO TOpHYIO Maccy OT-
IPYXKaAIOT 3KCKaBaTOpoM J B aBTOCA-
MocBazebl (LLICC) 4.
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Puc. 1. Ilpoxoaka kpyroHak1oHHOro cve3da. IlepBbid stamn
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Puc. 3. Ilpoxoaka kpyroHak1oHHOro cve3da. Ilo/1Hoe noraieHne BpeMeHHOro chre3aa



[To nocTvxKeHUIO MOAOLIBLI FOPHU30H-
Ta HaK/OHHAas TpaHIles I1epexOoauT B
TOPH3OHTA/IBHYIO TIIOMAAKY 5, A0CTa-
TOUHYIO 715 Pa3BopOoTa 3KCKaBaTopa M
aBTocamocBasioB. OcTaBliiasicss ropHasi
Macca, 3aK/I0YeHHas Mexkay TMOAOLIBOM
HaK/IOHHOW TpaHILer U TOAOUIBOM KpYy-
TOHAK/IOHHOTO Che3/a [e/UTCs Ha [Be
K/IMHOBH/IHBIe 3aXOAKW — HUXKHIOI 6 U
BEpPXHIOIO /.

3aTeM 0OOpaTHBIM XOAOM 3KCKaBaTO-
pa 3 npousBoanTcs cpabaTthiBaHue GOp-
Ta HAK/AOHHOM TpaHIled U POpPMHUPOBa-
HHe BpeMeHHOro 6opTa HHM30BOM YacTH
HAK/IOHHOTO Chesaa 2.

[Tocne atoro mpou3BOAAT B3phIBAHUE
MaccHBa TMOpPOo/ HUKHeNM 6 U BepxHei /
3aXO/IO0K /10 TIO/IOUIBBI KPYTOHAK/IOHHOTO
cbe3na I B MOMOBMHE HAK/AOHHOM TpaH-
mer 2 CO CTOPOHbI BbIPaBOTAaHHOTO
[POCTpaHCcTBa (puc. 2).

OTpabaTbiBalOT HUKHIOK 3aXOAKY 6
3KCKABaTOPOM 3, TOPHYIO Maccy 3arpy-
)atoT B LICC 4 v TpaHCMOPTHUPYIOT IO
BTOPOM He3aTPOHYTOM T[IO/IOBUHE Ha-
K/IOHHOM TpaHiien £ Ha MOBEePXHOCTb.

BepxHioio 3aX0aky / oTpabaTbiBaloT
Oybao3epoM 8, cbpachiBasg TOPHYIO
Maccy Ha [IHO HMKHEM 3axXO/KU 6, OTKY-
fla OHa 3KCKaBaTOpOM J3 TpYy3uTCs B
HICC 4 u TpaHCrIOpTUPYeTCs TakXke [0
BTOPOM HE3aTPOHYTOM IIO/IOBHHE Ha-
K/IOHHOM TpaHiien 2, popMHpYs HHU30-
BYIO UacTb H6OpTa 9 KaruTa/ibHOTO KpY-
TOHAK/IOHHOTO chesna 1.

Takum ke o0OpasoM oTpabaTHBAIOT
HIKHIOI 6 M BEPXHIOIO / 3aXOIKU BTO-
POM TO/TOBUHBI HAK/IOHHOM TpaHuen 2,
C OTIPY3KOM B3OPBaHHOMW FOPHOM MacChl
akckaBaTopoM 3 B IIICC 4 u tpaHcrop-
THPOBKOM IO YUYACTKY YKe ChOpMHpPO-
BAHHOTO KPYTOHaK/IOHHOTO che3da [
(puc. 3).

[Mocne 3aBepiieHys PopMHUPOBaHMUS
KPYTOHAK/IOHHOTO cbesaa I co CTopo-
Hbl  BbIPaOOTAHHOTO  IMPOCTPAHCTBA
YMeHBIIAIOT ee MHUPUHY /10 [IPOEKTHOMH,

dopMUpYsT HU30BOM OTKOC KPYTOHa-
K/IOHHOTO Che3la OOpaTHbIM XOIA0OM
aKckaBatopa J. [Ipu 3ToM ropHyio
Mmaccy 3arpyxaior B IICC 4 u Tpanc-
MMOPTUPYIOT M0 KPYTOHAKAOHOMY Che3-
ay 1 (puc. 4).

BhiileornycaHHbIM BapyaHT MPOXOAKU
MO/IYUN/A  Aa/lbHerIllee pasBUTHE U Ha
ero 6Gase Obl1 paspaboTaH pAA APYrHX
BapUaHTOB ITPOXOAKU KPYTOHAK/IOHHBIX
TPaAHCIIOPTHBIX ChE3I0B U TMpeaoXpaHH-
TerbHBIX GepM. OBIIMM MPU3HAKOM pas-
paboOTaHHBIX BAapPWAHTOB SIB/ISETCA TO,
YTO COOPYKEHHE KPYTOHAKIOHHOM Gep-
MBI BefleTCsl TMO3TAlHO, B MEPBYIO Oue-
penb TPOXOAUTCH BPEMEHHBIN Che3d C
YK/IOHAaMM, Ha KOTOPbIX BO3MOXHa pa-
60Ta BbIEMOUHO-TIOrPY30YHBIX MallKH, a
3aTeM BPEMeHHbBIM Che3/l MorallaioT, Co-
opyxKasg KPYTOHAK/IOHHBIM ydacTok. Ha
3TUX XKe TIPUHLIMIaX Obl/IM paspaboTaHbl
crieayiolvie BapyUaHThI:

e BapHWaHT C MepBOOYEpPE/HbIM CO-
OpYKeHHeM KPYTOHAK/IOHHOIO Che3na He
CO CTOPOHBI BbIPaBOTAHHOTO MPOCTPaH-
CTBa, Kak B 0a30BOM BapuaHTe, a CoO
CTOPOHBI MacCHBa, UTO HECKO/IBKO YBe-
MMYMBAET MUHWMa/IbHEIE pasMepbl pabo-
Yeil T/IoNIAIKK, HO CYIIeCTBEHHO COKpa-
maeT oobeM 6YbA03epHBIX PaboT;

e BapWaHT C T[IOralleHveM Bpe-
MEHHOIO  Che3fla TOPH3OHTA/IBHBIMU
C/I0fIMH, BBICOTa KOTOPBIX OOecrieuriBaeT
BO3MOXKHOCTb IMPOPABOTKH  [OAOMLIBHI
KPYTOHAK/IOHHOTO Che3/la 3KCKaBaTOPOM
(puc. 5), uTO CcHMXKaET MPOM3BOAUTE/b-
HOCTb 3KCKaBaTOPOM IIpH HH3KOM BBHICO-
Te 3a00s, OAHAKO CBOAWT K MHHUMYMY
MIpHMeHeHHe BY/bI03ePOB;

Bce BblleonvicaHHbe BapyaHThl BO3-
MOXKHO TPUMEHATh KaK Ha [MPOXOIKe
CBepXYy — BHU3, TaK M Ha [POXOAKe CHU-
3y — BBEpX, O/IHAKO TOrpys3ka TOPHOM
MacChl B TPAHCIIOPTHBIE CPEe/CTBa Iperb-
SIBSET  ONpe/ie/ieHHble  TpeGOoBaHUA K
mMpyUHe pabouer IIOoMaAKY, KOoTopas
momkHa — obecrieurBath — He30racHbe
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Puc. 4. IIpoxoaka KpYTOHAK/JIOHHOIO cbhe3aa. YMeHbIIeHHe IIHPHHBI A0 IPOEKTHBIX
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Puc. 5. Cxema k pacyery Boicorsi caoa (hc), obecrieunBaromiesi BO3MOXKHOCTs npopa-
OOTKH MOAOWIBBI KPYTOHAK/IOHHOIO Che34a 3KCKaBaTopoM

YCoBUA /14 ABV2XKeHHA M MaHeBPOB aB-
TocamocBa/zioB. Ha Y3KKX IlIOladKax,
rae ripyiMeHeHrie TPaHCITIOPTHLIX CpeaCTB
HEeBO3MOXKHO, T'OpHVYIO MacCCy IIpH I1pO-
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XO/IKe Che3/IOB TepeBa/IMBalOT Ha HiKe-
nexailme TroprsoHThl. [IpuMeHeHue Ta-
KOM TeXHO/TOTUK HEeCKO/TbKO YBe/TMurBaeT
CKOPOCTb MPOXOAKW W ITPOH3BOAUTE/Nb-



HOCTh 3KCKaBaToOpa, a TaKXe YIpoIlaeT
OpraHu3aLMio paboT IO MPOXOAKE Che3-
[IOB, O/THAKO YBe/MUMBaeT OObeM Iorpy-
304HBIX PabOT Ha HUKE/IeXKallX TOpPH-
30HTaxX U MPUBOMT K YBE/TMUYECHHIO BBICO-
Thl TOObEMa TOpHOM Macchl. [IprmeHe-
HHe TiepeBa/lki SIBASCTCA Her3DeKHbIM
TTPU MPOXO/IKE KPYTOHAK/IOHHBIX Che3/I0B
B Y3KOM TO/I0Ce pasHoca IMpH PeKOHCT-
PYKLIMH KapbepoB.

[Tomumo BbIEMOYHO-TIOTPY30UHBIX
pPaboT cBoer CriellMdUKON IpU MPOXoa-
Ke KPYTOHAK/IOHHBIX Che3l0B 06/1aaaioT
U O6ypoB3phiBHEIe paboThl. Bypenue
B3PBIBHBIX CKBAXKUH MpPU (POPMHPOBa-
HUM KPYThIX TPAHCIIOPTHBIX Che3lI0B U
GepM MOXKeT TMPOM3BOAUTHCH Kak C To-
PH30OHTa/IBHBIX IIIOIAJOK, TaK U C Ha-
K/AOHHBIX ~ YYACTKOB  CYLICCTBYIOIIMX
Che3710B U 6epM.

Orcrporika 6epM BeaeTcsi C MOMOLIBbIO
OypeHusi U B3pbIBaHMA CKBamkUH Tepe-
MEHHOU IMIYOMHBL. YUWThIBag C/I0KHOCTb
TOPHOTEXHUUECKHX YC/TOBUM — OrpaHu-
YEHHOCTh TIPOCTPAHCTBa A1 PabOoTHI
OYPOBBIX CTAHKOB, HEOOXOAWMMOCTb IIe-
peMeliieHyst U BefieHUsi paboT Ha IMOBbI-
[IEHHBIX VK/IOHAX PEKOMEHAYeTCs WUC-
MO/1b30BaTh OYPOBbIe CTaHKK YAapHO
BparatensHoro 6ypenus tuna ROC L8
dupmel Atlas Copco. IToT craHOK 0bra-
aeT 3HAUMTEe/IbHO MEHBIIMMH TrabapuT-
HBIMM pa3MepaMu (o CpaBHEHHIO C Iiia-
POILICUHBIMM), TIO3BO/ISICT BBIMOMHATE Oy-
peHyie 1oa pa3HbIMU YI7laMu, B T.U. C 06-
patHeiM yr7ioM Oypenus («moa cebs»), U
obecrieyrBaeT BO3MOXKHOCTh OYpeHHs
CKBaKMH IIpH TPOXOJKE KPYTOHAK/IOH-
HbIX TPAHIIEH C HAK/IOHHBIX TV/IOMIAA0K C
yraamu 4+20 rpaaycos. B BeINosHeHHbIX
uHctuTyToM "HRyTHMNPOaMa3' paboTax
Obl/IM BbIAAHbI PEKOMEeHAALMH 0 Tapa-
MeTpaM B3PbIBHOM CeTH, Be/MUMHaM 3a-
PSIIOB M CXeMaM B3pbIBaHMA 718 MPO-
XOOKU Che3dOB U 6epM C YKIOHaMH OT
100 oo 280 %o, omHakKO KOHKpETHbIC
3HAUYEHUs 3THX [MapaMeTPOB AO/MKHBI YC-

TaHaB/MBATHCH UHAMBUAYA/IBHO /151 Kazk-
[IOTO B3phiBa, C YUETOM COCTOSHMSI Mac-
CHBa M KOPPEKTHUPOBATHCH C YUeTOM Ha-
TYPHBIX WCIIBITAHUH.

Bce BelieorvcadHbie  Crioco6bl Mpo-
XONKA KPYTOHAK/IOHHBIX GepM, Heco-
MHEHHO, 0o/iee TPYAOEMKU IO CpaBHe-
HUIO C MPOXOJKOM TPaAWLIMOHHBIX aBTO-
MOOW/BHBIX Che3l0B C YKaoHamu 4—5
rpaaycoB W TIPUBEAYT K HEKOTOPOMY
YIOPOXKAHUIO TOPHBIX PaboT.

3HauUTeNBHO YITPOCTUTh TeXHO/IOTHIO
[TPOXO/IKH ChE3/I0B MOI7IO Obl MPHUMEHe-
HMe CrelMa/IM3UPOBaHHbIX  SKCKABaTO-
poB. Tak, B HacTofilllee BpeMs BeayTcs
KOHCTPYKTOPCKHE TTPOPabOoTKU 0 CO3-
[@HUIO 3KCKABATOPOB C TOPH3OHTHUPYIO-
MM YCTPOMCTBOM, KOTOPOE IO3BO/IsSIeT
CHU3WThL BMSIHME YK/IOHA paboyeit I71o-
UK Ha pa3BrBaeMoe pabounM 000-
PYaOBaHMEeM YCH/Ive KolaHus v obecrie-
UMBaeT BO3MOXKHOCTb pPaboThl 0Bopyao-
BaHUA Ha I/IONAAKaX C VYKAOHaMH 10
300 %o (16,7 rpaaycos) [7]. Cosnanuve
MOAOGHBIX MalllMH OrPaHHUUYMBAETCS B Ha-
CTosilllee BpeMs /HMIib OTCYTCTBHMEM M-
POKOTO CMpOoca Ha MoAo6HbIe MOerH.

B 2009 roay texHonmorusi oTpaboTKH
C TIpYMEHEHWeM TPAHCIIOPTHBIX U TIpe-
[OXPaHUTE/BHBIX GepM TOBBIIIEHHBIX VK-
7IOHOB BHe/peHa MpH MPOEKTUPOBAHUH
CBePXITIYBOKMX KapbepoB — «YnauHblin
u (O6unentwir. B IV kBaprane 2010 r.
[/IAaHUPYETCS TTPOXOZIKa [IePBOro YJacTKa
KPYTOHAaK/IOHHON  TpeAoXpPaHUTe/IbHOM
GepMbl Ha Kapbepe «YnauHbit. OrnbIT
3THX PaboT TMO3BO/IMT BHECTH KOPPEKTH-
Bbl B TEXHO/IOTHIO BBIEMOYHO-TIOTPY-
30UHBIX M OGYPOB3PBIBHBIX PabOT TP
[IPOXOZKE KPYTOHAK/IOHHBIX TPAHCIIOPT-
HBIX W MIPeIOXPaHUTeNbHBIX 6epM U Mpu-
CTYMUTD K CrieAyiolieMy lary BHeApPeHHs
KPYTOHAK/IOHHBIX CXeM BCKPBITHS — HC-
MBITAHUIO IAPHUPHO-COU/ICHeHHBIX  Ca-
MOCBA/IOB B YC/IOBUSIX KPYTOHAK/IOHHOTO
TPaHCTIOPTUPOBAHNSA Ha KUMOEP/IUTOBBIX
kapbepax AK «A/TPOCA».
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27.09.2005, ony6a. 27.02.2007.

2. babackrr C./I., baxrtir B.A., Arumes
A.H. TTatent PP Ne2331767, E21C 41/00
Crioco6 KOMOUHMPOBAHHOM pPa3spaboTKU Me-
CTOPOXKAEGHUM TIO/Ie3HBIX HCKOTaeMbIX. 3asiBil.
25.10.2006, ony6a. 20.08.2008.

3. Arwmmes A.H., baxtir B.A., babackrr
C./1 Tlateutr P® No2314420, E21C 41/26
Crioco6 peKOHCTPYKLIMKU Kapbepa C ABYMs
61M3KOPACTIONIOKEHHBIMU  TellaMu.  3asiBil.
06.07.2006, ony6a. 10.01.2008.

4. A.C. YaaznaeB, A.H. Axumes, C./I. ba-
backrr. CxeMa BCKPBITUSL U OTPabOTKU Iy6o-
KHX FTOPH30HTOB a/IMa3HbIX KapbepoB KPYTOHA-

KOPOTKO OB ABTOPAX

CITHCOK /THTEPATYPbI

K/IOHHBIMU BbIpaGoTkamy// ['opHas mpoMbiii-
nenHoctb — 2008 — Ne 2.

5. BpeMmerHble pekOMeHaaUuu 1o 6Ge3o-
MacHOM  3KCI/IyaTallMM  IIapHUPHO-CoUsIe-
HEHHBIX CAMOCBA/IOB Ha KPYThIX YK/IOHAX, Ha
ropHeix paborax AK "A/IPOCA" (3A0).
CornacoBaHHO Hauva/lbHUKOM YIIpaB/IeHUs
[ocynapcTBEHHOrO TOPHOTO U MeTannypru-
yeckoro Hamzopa Nel3-02-M/1-01145-
2008.

6. Mamorur /1. TutaHel TOpHBIX pa3pe-
30B// "OcHoBHble cpeacta” Ne 2/2005.

7. @ypurr B.O. O6ocHOBaHUE TEXHOIOTH-
YeCKHX TMapaMeTpoB YIrAyGOUHOrO KOMIVIEKCa
ansi nopabOTKY KPYTONAAAIONIMX MeCTOPOKIe-
Hui1// ABTopedrepaT AnMccepTaLMK Ha COUCKa-
HUe YUeHOM CTerleHW KaHAWAaTa TexXHHYEeCKHX
Hayk. Ekatepubypr, 2009 r.

AguireB A.H. — KaHaWAaT TeXHUYECKHX HayK, ZAOLIEHT, Hada/lbHUK KOMIIZIKCHOTO OT/esa OTKPhI-
TOM pa3paboTKU MecTopoxKaeHui, akishev@yna.alrosa-mir.ru,
babackwur C./I. — 3aBeayioniyi nabopatopreit ONTUMU3ALIMK TOPHBIX PaboT,

Babaskin@yna.alrosa-mir.ru,

Koxemarur A.A. — Beaymmil MHXeHeP-TEeXHO/IOT M1abopaTopyy ONTHUMHU3ALIMK TOPHBIX PaboT,

kozhemyakin@yna.alrosa-mir.ru,

Hurerrver P.A. — HaydHBIN COTPYAHMK CEKTOPa PaspyliieHHs ropHbIx ropoa, khon@yna.alrosa-mir.ru,

Wucturyt «Aryraunpoanmas» AK «A/TPOCA».

N

PYKOIIHCH,

AEIMMOHHUPOBAHHBIE B U3IATE/IbCTBE {"OPHAH KHHUTI'A»

KOMIT/IEKCHAA OLIEHKA KAYECTBA CIIEHOAEZ2KAbI

T'OPHOPABOYHX
(N2 948/03-13 o1 20.12.12, 10 c.)

MrixariioBa B.H. — nOKTOp TeXHUUYECKHX HayK, rpodpeccop,
MOCKOBCKHI TOCYIapCTBEHHBIN FOPHbINM YHUBepcHTeT, ud@msmu.ru

COMPLEX RATING OF MINEWORKERS WORKING

CLOTHES QUALITY
Mikhailova V..
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