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BCEX arperaTtoB OCHOBHBIX THIIOB KAPbEpPHBIX IKCKABATO-
POB, KPUTEPHH NPEJEILHOTO COCTOSHHA TOPHOH TEXHHKH,
CO3HAHHBIC OPUTHHAILHBIC COBOKYIHOCTH JHATHOCTHYE-
CKHX MpaBWI M 0OOCHOBAHHBIH KOMIUIEKCHBIH JHarHo-
CTHYECKHH MOAXOJ TPOBENEHHs KOHTPOIA W aHaIHM3a
NapaMeTpOB  [OJMTapMOHMYECKOH BOJHBL IIO3BOJISIOT
3 (EeKTHBHO M OBICTPO BBIABIATH AePEKTHI JHHAMHUE-

pasButus. Beleckazannoe noxareepixaaer (axkr cosza-
Hus yueHsiMd 1Y CO PAH Beex HeoOX0aUMBIX 0a30BBIX
ANIEMEHTOB JUIS Mepexo/ia IKCILTYaTHPYIOIIHX TMpPeIpH-
SATHH YTOJBHOH M TOPHOPYAHOI NPOMBIILICHHOCTH Ha
Ka4eCTBEHHO HOBBLIH YPOBEHb TEXHUYECKOIo 00CIIy)KHBa-
HHS, 9TO CaMbIM JIYUIIUM 00pa3oM CKaKeTCs, B MEPBYIO
ouepe/ib, Ha 6E30MaCHOCTH MPOBEIACHHS TOPHBIX PaboT.

CKOro 060pyz[03aﬂm JaKe Ha HAYaJIbHOM CTaguH HX

CITMCOK JIMTEPATYPBI

1. PJI 15-14-2008. MeTtoanuyeckne peKOMEHAALMH O MOPAAKE MPOBEAEHHS JKCNEPTH3bl NPOMBILIIIEHHOM
6e3011aCHOCTH KaphEePHBIX OJHOKOBILOBbIX YIKCKABATOPOB.

2. Hepaspymatouuii koutpoib. CripaBouHHK noJ peaakiueit wi.-kopp. PAH Kmroera B.B. Tom 7, knura
2, Mockaga, «Haykax, 2005.

3. l'epure B.JI. JInarHocTHKa rOPHBIX MalllMH H 060pynoBaHus. Yuedbroe nocobue. /b.J1. I'epuke, I'.1. Ko-
3oBol, B.C. Karunnnze, A.A. Xopewox, [1.b. I'epuke/ Mocksa, 2012. — 400 c.

4. PaspadoTka METOAMKH JMAarHOCTHPOBAHMA M IPOTHO3MPOBAHUSA TCXHHYECKOrO COCTOSHUS AU3EIb-
THpaBJIMHYecKuX OypoBsx ctankoB. Emepkun I1.B., aBTopedepar auccepTaium Ha COMCKAHHE YUEHOH CTeneHH
KaHAuAaTa TexHuueckux Hayk. Kemeposo — 2012 ron. — 18 c.

5. Bently D.E., Hatch C.T. “Fundamentals of rotating Machinery Diagnostics”, Bently Pressurized Press,
2002, P.726

6. Axcenos B.B., Brawyrx M.FO., Tumoghees B.1O., T'opoynos B.@. K Bonpocy o NpUMEHEHHH PEIYKTOP-
HOTO MPHUBOJA B TPAHCMHCCHH arperara Jyuisi MpPORBEJEHHWs] aBapHiiHO-criacaTenbHBIX BhIpaboTok (reoxoma) //
I'opHblii HHpOPMAaLMOHHBIH aHaIUTHYeCKUil Olo/IeTeHb (HaydyHO-TeXHUYecKuil xypHas) Mining informational
and analytical bulletin (Scientific and technical journal). [Ipombiminennas 0e3onacHOCTE W OXpaHa Tpyda Ha
MPEANPHATHAX TOIIMBHO-YHEPreTHUECKOT0 Komiuekea / M.: usa. «[opHasg kaura» — 2011. — OB Ne 9. C. 25-

35.

ABTOp cTaTbu
I'epuke
ITasen bopucosuu
KaHJ. TEXH. HAYK, CTAPIIMI HaydHbIH
COTPY/AHUK JabopaTopHu CPEACTB Me-
XaHH3alHH OTPabOTKH Yro/bHbIX IUIa-
ctoB Muceturyra yrs CO PAH.
Email: am_besten@mail.ru

YK 622.232.83.054

JLLE. MameTbeB, A.A. Xopemok, A.}O. bopucos

HATIPABJIEHUE IMOBBIIIEHUS 3APYBHOM CIIOCOBHOCTH
UCHMOJHUTEJBHBIX OPTAHOB ITPOXOJUYECKHUX KOMBAHHOB
C AKCHAJIBHBIMHU KOPOHKAMHU

B MupoBoil pakTUKe MpH NPOXO/AKE TOPHBIX BbI-
paboTok mpoxoguecKUMH KoMOailHaMu H30MpaTesb-
HOTO [IeHiCTBHA IPUMEHAIOT MEXaHHYECKHH crocod
pazpymeHus 3a00ifHOr0 MacCHBa PE3lOBBIM HHCTPY-
MEHTOM pa3lMYHOTO KOHCTPYKTHBHOTO MCTIOTHEHHS.
ITpu 3TOM ypoBeHb KOMOAHHOBOI NPOXOAKH COCTAB-
nser He meHee 86% oOuero odbeMa NpoOBEASHHBIX
BbIpaboTok [1].

OOGMmHUpPHBIH MapK MPOXOAYECKUX KOMOaifHOB H3-
OHpaTenbHOrO AeHCTBUS OTEUECTBEHHOTO U 3apy0e k-
HOT'O IIPOM3BOJICTBA BKIIKOYAET B ce0s UCIOIHUTENb-
HBIE OpraHbl Kak ¢ pagualbHBIMH, TaK H C aKCHalb-
HBIMH KOpoHKamH [2]. KaKablii THIT HCITOJHUTEIbHBIX

OpraHoB MPOXOAYECKHX KOMOaitHOB H30MpaTeabHOrO
JIEHCTBHA MMEET NPH JKCIUTyaTalldd OINpeeNeHHbIe
JIOCTOMHCTBA U HEJOCTATKH, KAK TE€XHOJOTHYECKOro,
TaK M TEXHHUECKOTO XapakTepa. Hanpumep, npu skc-
MIyaTalii MPOXOAUecKuX KOMOaiHOR C aKCHAIbHBI-
MM KOPOHKaMM €JIMHCTBEHHBLIM CHOCO0OM 3apyOKu
ABIAETCA CEKTOPHBIH IOBOPOT B TOPH30HTAIbHOMH
IUIOCKOCTH C IOCTCNEHHOH TEJIECKOIHYECKOH pas-
JIBIGKHOCTBIO CTPEIIBI IPU pa3pylIeHUH 3a00s 10 Tpe-
Oyemoif ITMPHHEBI 3aXBaTa TONBKO OJHOM KOPOHKOM
[3]. Ilpu nepemelieHHH aKCHANIBHBIX KOPOHOK B BEp-
THKAJILHOM TUIOCKOCTH Ha BBIEMKY HOBOH MNOJOCHI, B
MEKKOPOHYATOM IPOCTPAHCTBE HMCIOIHUTEIBHOIO
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Puc. 1. 3apybra ucnoaHumenbHuix 0p2anos: a — MUn08o20 aHano2d; 6 — npu UCROIB306AHUU OUCKOBBIX UHCTNPYMEH-
MOG C YemubipexePAHHbIMU NPUSMAMU HA PA30AMOYHOM PeQyKmope
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Puc. 2. Cxema pabomul npoxodueckoeo Komoaitna uzoupamensbino2o 0eucmeus.
a — 8uo cooky npu sapyore; 6 — suod ceepxy nocie sapyoxu

opraHa o0pasyrTcs IETHMKH TOPHOTO MaccHBa (puc.
1, a), B KOTOpBIE yNHMpaeTcs KOpIyC pasfaTOYHOro
peaykropa. DTO 3aCTaB/IseT NPOH3BOLUTE HENPEPhIB-
HBIE TIONEpeYHBIE KayaTeIbHO-TIOBOPOTHBIE [IBHIKE-
HUSl TIpH 3apyOKe, NPUBOAAIINE K YBEIHMUCHHIO IIPO-
JODKUTENBHOCTH KA, H3HOCY M MOTEpPE PE3OBOr0
HHCTpyMeHTa [4, 5].

Ha xadeape ropHbIx MaliiH ¥ KoMIUiekcoB Kys-
I'TY um. T.®. I'opbayeBa mpoBeAeHB KOMILICKCHBIE

HCCIIC/IOBAHHS TIO0 PACIIHpPEHUI0 06IacTH NpUMEHe-
HHSI JIHCKOBOTO MHCTPYMEHTA Ha paspyllieHHe Heo-
HOPOJHBIX 3a00iHBIX MacCHBOB pabOYMMH OpraHaMu
ropHBIX KOoMOaitHOB [6, 7]. Jlns paspyuieHus HeqTHKoB
(puc. 1, 2) a pazpabotanbl TeXHHYECKHE pereHus [8,
9], no3Bosstonue NOBBICHTE 3((EKTUBHOCTD TpoLEC-
ca 3apy0KH HCIIOJHUTEJILHOIO OpraHa MpOX0/I4ecKoro
KoMOaiiHa M30MpaTeNbHOTO ACHCTBHA € aKCHAIBHBIMH
KopoHkam#, Hanpumep 1110, pazngeneHHbBIMH APYT OT

Puc. 3. Koncmpyxyus yemovipexepaniou npusmul ¢ 06YMsA OUCKOGLIMU UHCINPYMEHINAMU.
a — paduaibroe ceuenue; 6 — 6uod cOoky

a
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Ipyra KOpPIYCOM pa3gaTOYHOTO penyKTopa, HyTeM
pa3MelIeH s B MEKKOPOHYATOM IIPOCTPAHCTBE JIHCKO-
BOTO HHCTPYMEHTA,

B nporecce 3apy0ku (puc. 1, 2) ctpena | ucnonHu-
TEJIBHOTO OpraHa ¢ pa3JaTOYHbIM PEIyKTOPOM 2, aKCH-
JIBHBIMH KOPOHKaMH 3, pe3lamu 4, 4eTbIpeXIrpaHHbIMH
NpH3MaMi 5 ¢ JMCKOBBIMM MHCTPYMEHTAaMH 6 COBep-
HIAI0T BEPTHKAIBHO-TIOBOPOTHBIE CTPOTAIBHBIE JIBHIKE-
HUS C OJHOBPEMEHHOH TEIECKOIIMYECKOH pa3/BHKHO-
cThio Ha 3a00i. Ilpu sToM nemmk (puc. 1, a), KOTOPLIH
obpasyercst mpH padoTe THIOBBIX HCIOIHHTEIBHBIX
OpraHOB-aHAJIOTOB, pa3pyIIaeTcss B MEKKOPOHYATOM
MPOCTPAHCTBE JUCKOBBIMH MHCTPYMEHTaMHU 6 Ha 4EThl-
pexrpaHHBIX MPHU3Max 5 B MpeyIo’KeHHOM TeXHHIECKOM
pewenud (puc. 1, 6). HacTh Kopmyca pa3gaToyHoro pe-
aykTopa 2 cTpensl 1 ofpaeHa kK TOBEpXHOCTH 32005 1
BBITIONIHEHA B BHJIE CEGKTOPA LMIMHAPA HA HAPYKHOI
MOBEPXHOCTH KOTOPOTO YCTAHOBIEHBl B IIAaXMaTHOM
MOPS/IKE UYETBIPEXTPAHHBIE INPU3MBI 5 € JIMCKOBBIMH
HHCTPYMEHTaMH 6, BIUCHIBAACH B IPOCTPAHCTBO Pa3phbl-
Ba MEKILY JIHHUSIMH pe3aHus, 00pa30BaHHBIMH KpaiHH-
MH pe3laMH 4 co CTOPOHbI OONBLIMX OCHOBAHMIT aKCH-
anbHBIX KOpoHOK 3. Ilpu 3ToM pajgnanbHbI BBUIET KIH-
HOBBIX PEXYIIUX KPOMOK JJMCKOBOIO MHCTPYMEHTA 6 He
NIPEBBIIIACT paMaIbHbIH BBUIET KpalHHUX pe3loB 4 Ha
0OMBIIMX OCHOBAaHHAX AKCHABHBIX KOPOHOK 3. OTO
no3sosseT PpPeKTHBHO 3apy0aThCs HA IIHPUHY 3aXBaTa

a

TOPLEBBIMHU LIaiibamu 4 Ha ocAX 5 ¢ ynopHeIMH Oyp-
Tukami. HapykHble HTHIHHIPHYECKHE TOBEPXHOCTH
oceit 5 depe3 MINMOHKH-(DUKCATOPBI 6 COMPSKEHBI C
BHYTPEHHHMH MOBEPXHOCTAMH 1and-eTynok 3. Ocu 5
yepe3 pe3b00Bble XBOCTOBHKH KECTKO MPHKPEILIEHBI
CTONOPHBIMH MHOIOJANYAThIMK IaiibamMu 7 U Kpyr-
JIBIMH TIUTHIICBBIMU TalKaMH 8 K BHYTPEHHHMH TOP-
LEBBIM ITOBEPXHOCTSIM Land-BTYJIOK 3, co3aaBas BO3-
MOKHOCTb CBOOOIHOIO BpAILATEILHOIO JIBUKEHUS
JUCKOBBIM HHCTPYMEHTaM 2 H AHCTAHIIMOHHBIM TOP-
neBbIM 1maiidamM 4. Bo BHyTpeHHeM MpPOCTPAaHCTBE
YEeTBIPEXIPAHHONH Mpu3Mbl | K OOKOBBIM CTCHKAM
npuBapeHsl 6oHKM 9 ¢ pe3p0OBBIMM THE3TaMu s
KpeIUleHHs deTblpexrpaHHoil kpbliku 10. CkBO3HBIE
BHYTPEHHHE Pe3b00BbIC OTBEPCTHS B OCIX 5 3aKPHITHI
BUHTaMH |2, TOJOBKH KOTOPBIX Pa3MEIICHbI B IIHIIHH-
Jprdeckux yrayonenusix 11 co cTOPOHBI BHENTHHX
TOPLOB YIOPHBEIX OYPTHKOB Ocel 5.

IIpu 3aMeHe HM3HOIIEHHOTO AHMCKOBOTO HHCTPY-
MEHTa B IIPOIECcCe DKCIUTyaTallHd, HEMOCPEACTBEHHO
B NpH3ab0iHOM MPOCTPaHCTBE, IEMOHTAX Y3JI0B Kpe-
IUIEHHA PEKOMEHAYETCS OCYHIECTBIATh CIOCODOM,
H3o0paxeHHbIM Ha puc. 4. [lepBoHayanbHO ¢ Kax 0
CTOPOHBI DOKOBBIX TPaHEll YeThIPEeXI'PAaHHOH MPU3MBI
1 u3 TOpLEBBIX MOBEPXHOCTEH oceil 5 ¢ yHmOpHBIMU
OypTHKaMH MPH MOMOIIH HIECTHTPAHHOTO KIKYa M3-
BleKaoTcs Oontel 12 (puc. 3) W3 NMIHHAPHYECKHX
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Puc. 4. [Temonmadsic y3106 Kpenjienus ¢ OUCKOBbIM UHCMPYMEHMOM U3 Yemblpexepanio npusmol

B3 nipu IBMXKCHUM CTPEBl 1 BO BpeMst 3apyOKH B BEPTH-
KaJbHOH IJIOCKOCTH 10 CTpelIKe &k ¢ TeJeCKOMHYecKoi
Pa3aBIKHOCTBIO 1O cTpenke / (puc. 2, a). [Ipu cryneH-
4aToii 00paboTke 32008 pe3LOBBLIMH aKCHAIBHBIMH KO-
pPOHKaMH 3 OCYIIECTBISAETCS MOBOPOTHOE JIBIKCHHE
cTpenbl 1 1o cTpernke /i B TOPH30HTATIBHON TIOCKOCTH K
MPaBOMY WIIH JieBoMy OopTam BeipaboTkH (pHc. 2, 0).

Yerpipexrpandsie npusMsl 1 (puc. 3) [8] xecTko
NPUKPETUICHBI K KOPTYCY pa3laTOMHOTO peyKTopa B
MEKKOPOHUATOM MPOCTPAHCTBE M KakJaas M3 HHUX
COJICPKUT M0 JBa y3Jia KPEIUICHHS JHCKOBOTO HHCT-
pyMmenTa 2.

JIMCKOBBIE MHCTPYMEHTHI 2 pa3MEIHICHBI Ha Iam-
(hax-BTynkax 3, MPHUBApEHHBIX K BHYTPEHHHM [O-
BEPXHOCTAM I'PAHEil-CTOEK YEThIPEXIPAHHON MTPHU3MBI
1. IlTonoxeHne AHCKOBOTO MHCTPYMEHTa 2 B OCEBOM
HaNpaBlIeHUH 3aQUKCHPOBAHO  JIHCTAHLIHOHHBIMH

yrayonenuit 11 u obOecrieunBaeTcsi ¢cBOOOHBIN JloC-
Tyn 1ns paboTel €O CHEUHANbBHBIM JIeMOHTAXKHBIM
BUHTOM 13 (puc. 4, a). 3aTeM HM3BJIEKAeTCs YeThIpex-
rpanHas kpoimka 10 (puc. 3, a). ITocme sToro w3
BHYTPEHHEN0 MPOCTPAHCTBA YETBIPEXTPAHHOW TpH3-
MBI | JIEMOHTHPYIOT KPYIJIbie LLIHIIEBBIC afiKi § co
CTOTNOPHBIMH MHOTOJanyaTelMH [aidbaMu 7, 4TO
ofecreynBaeT MOAATIMBOCTE NO AMHHE Xona / (puc.
4) B OCEBOM HAmNpaBIEHHH OCEH 5 cO INMOHKaAMH-
tukcaropamu 6.

Jlanee uepe3 crienManbHBIA JEMOHTaXHBIH BHUHT
13 1 TpexcTyneHuaTy1o maidy-skaaae 14 ¢ ogHuM
TOPIEBBIM KOHHUYCCKHM YTIYOICHHEM CO CTOPOHBI
fonpiero auameTpa, OCYMIECTBISIOT JIEMOHTaX Of-
HOH 3 oceil 5. B 3axinodyeHHH cniequaibHbli 1eMOH-
Ta)XHBIH BUHT 13 cHayana 3aKpy4yuBaloT B pe3n00Boe
THE3[0 OCTaBLICHCA OCH 5 10 ymopa B TOpLEBOE KO-
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HHYecKoe yriyOneHue TpexcTyneH4YaToil maiiosl-
Biiaapima 14 (puc. 4, 6), cpeaussi CTyIeHb KOTOPOI C
YIOPOM HEHTPHPYETCS OTHOCHTEIBHO HAM(bI-BTYIKH
3 IeMOHTHPOBAHHOI'O Y314.

Tpexcrynenuarsle maiObl-Bkaageimu 14 mpen-
JIOKEHO HCIIOJIb30BATh B BH/C JIBYX KOHCTPYKTHBHBIX
BapHaHTOB (puc. 5).

L b

Puc. 5. Bapuanmuot KoncmpyKmueHuixX ucnoaHenul
mpexcmyneniamoil waibul-ekiadsia:
a — nepeviii; 6 — 6mopotl
ITepBblif KOHCTPYKTHBHBIH BapHaHT (puc. 5, a)
TPEXCTYIEHYATOH IIAi0BI-BKIAABIIIA COOSPIKUT TOp-
L[EBOE KOHMYECKOE YrIyOJIeHHEe CO CTOPOHBI CTYNEHH
fonpurero quamerpa. Bropoil koHCTpyKTHBHEIH Bapu-
aHT (puc. 5, 0) TpexcTyneHuaTol Maii0bl-BKIaAbIIIA
COJIEP’KHT J1BA TOPLEBLIX COOCHBIX KOHHYECKHX YTIIyO-
JICHHSI HA CTYIICHSAX MEHBILEI0 U CPEIHEro JHaMeTpOB.
Takum 00pa3oM, JaHHbIC TEXHHUUYCCKHE PEIICHUS
B BUJIE KOHCTPYKTHBHOTO MOIYJbHOTO OJIOKa MO3BO-

JIeT MOBBICHTH 3(QEeKTHBHOCTE mporecca 3apyOKu
HCIIOJHUTEIBHOTO OpraHa IpPOXOoAYeckoro KomoOaiina
H30HpaTeNIbHOTO JISHCTBUS C AKCHAIBHBIMH KOPOHKA-
MH, pas3ieIeHHBIMH APYT OT APYTa KOpPIycOM pasja-
TOYHOTO PENYKTOPa, HA KOTOPOM B MEXKOPOHYATOMH
30HE Pa3MELICH JUCKOBBIH MHCTPYMEHT Ha YETBIPEX-
IPaHHBIX TPH3MAaX.

YCTaHOBNIEHO, YTO MpOIECC IEHTPANbHOMH BepTH-
KaJIbHOH 3apyOKH IPOMCXOJHUT B PEKHME MAaKCHMAallb-
HOH YCTOMYMBOCTH Npoxoadyeckoro kombalHa WU 3HA-
YUTEJILHOIO MOBBIIIEHHST WHUPHHbI GpoHTa 3apyOku ¢
YMEHBIICHHEM TIPOJIOIKUTENBHOCTH MPOXOI4ECKOr0
IMKJIa W BHIPABHMBAHHEM BpEMEHHM PaboTH JEBOH H
[IPaBoi pa3pylIalOUIMX aKCHAIBHBIX KOPDOHOK, a, clie-
JIOBATEJIBLHO, M BEIDABHUBAHHME MX DKCILTYaTallHOHHOTO
pecypca. IIpH 3TOM PEMOHTHBIC ONEpalHHd W 3aMcHa
JIACKOBBIX WHCTPYMEHTOB OCYIIECTBISAIOTCS HAa MECTe
IKCILTyaTaLHN.

Texnuueckue pewienus ROAYUEHbl 6 PAMKAX Gbl-
ROHEHUA cocydapemeennozo 3adanus Munobprayku
PD pec. Ne 01201456209 no meme “Hecredosanue
napamempos mexHono2uil U mexHuxu oas esibopa u
Pazpabomku UHHOBAYUOHHBIX MEXHUYECKUX PeuteHull
no  noeviuenuio dpgexmusHocmu  IKCNIyamayuu
6bLEMOYHO-NPOXOOUECKUX 20pHbIX Mautun 6 Kysbac-

E2]

ce

CITMCOK JIMTEPATYPbBI

1. Mtorn pabots! yroisHoii npomsiiniennoctd Pocenn 3a 2013 rox / U.I'. Tapasanos / Yrons. — 2014, — Ne 3. — C.

53-66.

2. TenneHunn OpMHPOBAHHSI NAPKA IIPOX0A4ecKnX KombaiiHoe Ha waxrtax Kysbacca / JLE. Mamerser, A.M. Llexun,
ALIO. Bopucos // Bectink Ky3I'TY . —2013. — Ne 2. — C. 14-16.
3. TOCT P 50703-2002 KomOaiiHEl MpoXoa4eckHe co CTPENOBHIHBIM HCIOIHHTEIBEHBIM opranoM. OOiue TexHHue-

CKHE TPGGOBH.HPDI H METO/IbI MCIBITAHHIA.

4. [TpoM3BO/ICTBO M IKCIUTyaTAlMs Pa3pyLIAIONIEro HHCTPYMEHTA FOPHBIX MallluH @ MoHorpadus / A.A. Xopelok,
M.E. MawmeTtseB, A.M. Lexun, A.1O. bopucos, I1.B. bypkos, C.I1. bypkoga, I1./l. KpectoBo3nsuxkenckuii; FOpr. Tex-
HoJor. uH-T — Tomck : U3a-Bo Tom. nonurexH. yH-Ta, 2013. — 296 c.

5. OmnsIT 3KCIUTyaTaluy pabovero HHCTPYMEHTA HCTIOJHUTEIBHBIX OPraHOB TOPHBIX MallliH Ha maxtax Kys0acca / A.A.
Xopemok, A.M. Ilexun, B.B. Ky3nenos, A.}O. Bopucos, I1.J]. KpecroBozaemkenckuii // ['opHoe ofopynoBaHne u 37ek-

Tpomexanuka. —2011. — Ne 4, — C. 8-11.

6. IMepcneKTHRBI MPUMEHEHHS JTHCKOBOTO MHCTPYMEHTA JUIsl KOPOHOK TPOXOUYECKHX KombaitHoB / A.A. Xope-
wok, JI.LE. Mamerses, B.B. Ky3ueuos, A.1O. bopucos // Becruuk Ky3['TY . — , 2010. — Ne 1. — C. 52-54.

7. Pacnpenenenue HanpsbKeHHH B y3/1aX KpeIUIEHHA JHCKOBOI'O MHCTPYMEHTA Ha KOPOHKAX IPOXOAYECKHX KOM-
daitnoB / A.A. Xopemok, JI.LE. Mametbes, B.B. Ky3neuos, A.1O. bopucos, A.B. BopoOses // Bectnuk Ky3['TY . —

2012. = Ne 6. — C. 34-40.

8. ITat. 136086 P® : MIIK E 21 C 25/18, E 21 C 27/24 (2006.01). McnosHuTEeAbHBIH OpraH MpoXoa4eckoro KoM-
baitna w3bupatensHoro neiictBus / Mametser JILE, Xopemok A.A., bopuco A.K)., llexun A.M. ; nareHTooOnana-
tenb denep. roc. GroKeT. 00pazoBatT. yupekIeHHE BHICHI, mpodeccHoH. obpazoBanus «Kysbac. roc. TexH. yH-T uM. T. @,
Topbauesay (Ky3['TY). — Ne 2013135402/03 ; 3asBn. 26.07.2013 ; ony6um. 27.12.2013, Brom. Ne 36. —3 c.

9. YeTpoiicTBa A yIydlUeHHs [POLECCOB 3apyOKH HCIIOIHHTEILHBIX OPraHoB MPOXOIYECKHX KoMOaiiHOB H30upa-
TenbHOro jaeicreus / A.A. Xopewok, JI.E. Mamerbes, A.M. Lexun, A.JO. bopucos // ['opHoe 060pyoBaHHE H 2IEKTPO-

Mexanuka. — 2014. — Ne 4, — C. 11-16.

ABTOpr CTaTbH:
Mametben
Jleonun EBrenbeBuy,
J.T.H., Tpodheccop Kad.ropHbIX MallMH
u komiekcoB. Ky3['TY,
Tei. 8(3842) 39-69-40

Anekceii AnekceeBud,

JLT.H., npoteccop, aupexrop ['opHoro
uHeruryra. KysI'TY .
E-mail:_haa.omit@kuzstu.ru

Xoperok bopucos
Aujpeit HOpbesuy,

CT. NpenoaaBaTesb. Kag.ropHbIX Ma-
muH 1 koMiutekcoB. Kys['TY,

. E-mail: bau.asp@rambler.ru




