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anax. Heobxogumele cepTUMUKATE M NMLEH3MK
obecnedMBakdTCA peknaMogaTensami.

[lonHas unK YacTU4HaA nepenedyaTtka Mmare-

puanos, onybNWKoOBaHHEIX B HACTOALWEM W3aa-
HWK, NONYCKAETCH TONLKO C NUCLMEHHOID pas-

nelleHnn peapakumMi. Coelnka Ha xypHan obasa-

TENkBEHA.
MHeHue aeTopoB NyBNUKaLKWiA MOXET He COB-

nagatk ¢ MHEHWEeM pedakuun. OpuriHankl cTa-
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Kajeapa «TeKHOAOIHS MaWIMHOCTIOEHHSN -
Nepsad Boinyckawoman xameapa Ynrly

(K 35-nemuio kageopwl u 30- remuio Yuml'y)

). H. PE3HHWK, npogheccop, JoKmop mexH. HaykK, pekmop,

E. A. KYOQPALIOB, npogheccop, okmop mexH. HayK, MpopeKmop rno Hay4Hol paéome,
3ae. kagpedpou « TexHonozaua MawuHocmpoeHusa», Yumry, 2. Yuma.

hagpenpa « [exHonorna MawuHocTpoeHusa» YUTUH-
CKOro rocygapcTtBeHHOro yHMBepcuTeTa B Adekabpe
2004 r. otme4yaeTt ceoe 35-netume.

Ja 39 neTt Kagegpown nogrotoeneHo okono 2000

WHXXeHepoB, 3 OoKTopa Hayk, bonee 50 kaHOouwpaToe

HayK, bonblUoe KONMMYecTBO PYKOBOAWTENEN WU rmaB-
HbIX CMEeUnanucToB NPOMbLILLNEHHLIX NPeanpuUaTHiA 3a-

bankanes.

OpraHu3aTopamMu Kadenpbl SBNAITCS AOLEHT,
K.T.H. .. HeknH (3aeegosan kadegpon ¢ 1969 r. no
1981 r.) w npodbeccop, K.T.H. HO.B. KynaruH, nepsbii
peKTop YUTUHCKOro NOMMTEXHUYECKOro MHCTUTYTA.

C 1981 r. kachbegpy Bo3rnaenaeTt npodeccop, OokK-
TOP TEXH. HayK, 3acnyeHHbi paboTHWK BbICLUEN LUKO-
nel P® E.A. Kyapsalwos, pykosoauTens 3abaikanbcKon
Hay4YHOW LLIKOMbl TEXHOMNOroB.

B yyebHOM nnaHe kadenpa peanusyetr MHOMOCTY-
neH4yaTyl cucTemy npodgeccruoHansHOW NOAroTOBKM
U KapedpanbHyl cuctemy obecnevyeHunsa KavyecTBa
NOAroTOBKW CreLuanucToB.

B Hay4YHOM nnaHe kadgeapa 3aHATa npobnemamu
TexHonorm4eckoro obecne4yeHnsa KadecTtea MallWHO-
CTPOUTENBHOW NPOAYKUMW PErMoHa.

B COOTBETCTBMM CO CBOEW MCTOPUEN M Hanpaene-
HUEeM NOArOTOBKW CneuuanucToB B pasHbie rogbl U3
cOoCTaea Kadepbl BblAenanick HOBble Kadheapsl -
«MeTannopexyLllMe CTaHKK U MHCTPYMEHTLI», « eXHO-

NOrna MeTanmnoB U KOHCTpyuporaHue», «CTpouTenb-
Hble U OOPOXHble MallWHbI», «ABTOMaTM3aLMa npo-
W3BOACTBEHHbLIX NMpoLeccoB» W OAp. Y4YUThIBAA KOHb-
IOHKTYPY pPbiHKa, B cepeauHe 90-x ronoe kKadenpa oT-
KpbiBAeT cneunaneHoCTe « JKOHOMWKA W ynpasneHue
Ha NpeanpuATUAX MalLMHOCTPOEHWA», 8 3aTEeM co3na-

eT Kageapy «MeHeKMeHT TEXHONOMMYECKUX U TPaHC-
NOPTHLIX CUCTEM».

Fa3HOCTOPOHHWUK XapakTep y4eDHOW 1 Hay4YHOW ae-
ATENLHOCTW ONpeaennn ee Hay4dHble HanpaBneHws B
pelleHnK 3agadm obecneveHns KadecTBa NPOoaVKLMK
MaLLWHOCTPOEHUS!

= TEXHOMorn4yeckoe obecnevyeHue KayecTea OeTa-
e MalWHOCTPOUTENbLHOIO Ha3Ha4YeHus;

m TEXHOMNOIMMA peMOHTa W BOCCTAHOBNEHWA pabo-
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TocnocobHoCTW AeTanen mawnH obopoHHOro HasHa-
YeHWS;

m TEXHONorn4yeckoe obecnevyeHne Ka4ecTea npoayK-
LMW MaLWHOCTPOEHWA Ne3BUUHLIMKU MHCTPYMEHTaMK
M3 TBEPALIX MATEPUANOB;

= MOBLILLUEHWE YCTOMYMBOCTH TEXHONOMMYECKOW CH-
CTEeMbI NPW Qpe3epoBaHUN,

m pa3paboTKa KOHCTPYKLUWK U TEXHONOIMKW U3roToB-
neHna manorabapuTHbIX aBTOHOMHLIX CPedcTB Ha-
npaBneHHoro bypeHus.

Kadenpa akTMBHO M NNOAOTBOPHO COTPYAHWYAET CO
MHOMMMK BeOYLUMMW MALLMHOCTPOUTENLHBLIMW Npeanpu-
ATUAMKU Crbupu, 3abankanea, [lancHero BocToka, 1s-
BECTHBIMW HAYy4YHbIMW LUEHTPaMK 1 By3amMu, B TOM HYMUC-
ne W 3apyoexHsbix ctpaH: [ epmaHuK, AnoHuKn, Kutas,
MoHronuu, YkpauHel, KazaxctaHa u gp.

C Uensio pacluMpeHuns NepcrnekTUBHbLIX BO3MOMXHO-

CTEeW U MOBbILWEeHUA 3PEKTUBHOCTM NMOATOTOBKU MH-
KeHepHbix kagpoe bonee 10 net Haszag 6bin co3naH
y4eDbHOo-Hay4HO-NPOM3BOACTBEHHLIWM KOMMNNeKc Ha baze
103-ro bpoHeTaHkoBoOro pemoHTHOro 3asoga CubBO,
Beaywero npegnpuatua MuHucTepctea ObopoHel PO
MO NPOW3BOACTBY KanuTansHOro peMoHTa U MOOepHM!-

3aLnn BpoHeTaHKoBOW TexHWKWU. Bce aTu roabl kaden-
pa OCYLLUECTBNAET LeneBy NOAroTOBKY TEXHOMOroB
MexaHo-cbopo4Horo npouseoacTea. CTyoeHTbl, oby-
Jyaack Ha chunuane Kadegpbl, UMET BO3MOXHOCTE
peanbHOro KypcoBOro M OUMMNOMHOro NpPoeKTUpOoBaH-
HaA, BbINOMHAT NPOEKTLI B UHTEpPECax NPOU3BOACTEA.

3aBoj npegocraenaeT HeobXxoaumMyro 3KCnepuMeH-
TanbHO-NPOW3BOACTBEHHYIO Da3y Ana NnpoBedeHna UC-
cnegoBaHun, BHEAPEHWA NPOrPeCcCUBHbBIX TEXHOMNOTMIA.
Takoe cogpy»ecTBo NO3BONAET Kadenpe noggepxu-
BaTb BbICOKWUW YpOBeHb y4ebHOoW U Hay4yHoW paboThl, a
3aBOy - HaxooMTbCHa cpedn BedyLluMx npegnpuaTii
ceBoen oTpacnu. [ lpakTuyeckn BCce UHXKeHepHbLIe Kaa-
pel 103-ro bTP3 nogrotTosneHb! YyHUBEPCUTETOM, TPOE
paboTHWMKOB 3aBOdA - BbINYCKHUKKM acnupaHTypbl Ka-
(befpbl - yCNewHo 3awuTuni aucceptauuy Ha couc-
KaHue y4eHOU CTeneHn KaHauaara TeXHUYecKux Hayx.

Ha kagegpe « | exHonorna MallMHOCTpOeHUA» B Te-
YeHWe BCeX MeT ee CyLEeCTBOBaHUA U3y4anunchk U pas-
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pabaTbiBannchk NpakTUYecKn BCE HOBLIE, NPOrpeccuB-
HblE NpoLecchl MexaHn4eckon obpaboTKK aeTanewn, Ko-

TOpPbIE HAWNK NpUMEeHeHKe Ha 3aBogax 3abankanss.
Fe3ynsTatoM TakuxX uccnegoBaHwnW crtan HOBbLIW

nporpeccueHel cnocob obpaboTkn - anmasHoe BbiIr-

naxumeaHue, No3BONAKLWMA NoONy4yaTk NOBEPXHOCTE
BbICOKOro Ka4yecTsa.

viccnegoeaHua B 0bnacTu YACTOBOMW M OTAENOYHOW
0OpaboTKKM KOHCTPYKTUBHO WM TEXHONOIMYEeCKW CroX-
HbIX NOBEPXHOCTEW AeTanen Ne3sMnHeIMM MHCTPYMEH-
TaMWn U3 UCKYCCTEBEHHbLIX CBEpPXTBEepAbiX maTtepuanos
(KOMNO3WTLI) ABNAKTCA HOBBLIM Hay4HbIM Hanpaene-
HUeM, NPU3HaHHBIM HE TONBKO Y HAC B CTpaHe, HO 1 33

pybexom. LloCTUrHyTOE NoBbLILEHWE 3MMEKTUBHOCTH
3acyeT 3aMeHbl onepauun WN1UgoBaHUA Ha ToOYeHue,
pacTadMBaHWe, pa3BepTbiBaHue, (hpe3epoBaHue, BUX-
DEBOEe Hape3aHue pe3bbbli cnocobCcTBYET yCnelwwHomy
OCBOEHWI0 B MALLMHOCTPOEHWWM HOBbIX KOHCTPYKLIMIA N3~
aenvi, obpaboTka KoTopbiX DbiNa 3aTpyaHeHa W3-3a
cneuuguKK onepauun WnNu@oBaHUS.

CyluleCcTBeHHbIM BKNaaoM yYeHblX Kadedpkl B pe-
anusauuno PegepansHOW HAaYy4YHOW NporpamMmel No oc-
BOeHUO Mapca ABnaeTcs pa3paboTka 4encTBYHLWMX
Mogenen aeTOHOMHBIX, ManorabapuTHbIX CpeacTs Ha-
npaBneHHoro bypeHusa Ansa ocHalwleHWs MapcoxonoB,
co3naHHbIX B cogpy»ecTtee ¢ HITO um. C. A. JlaBoy-
kKuHa, r. Mockea.

B pe3ynbrare TEOPeTUYEeCKMX U 3KCnepuMeHTanb-
HbIX UCcnegoBaHWK, BeINONHEHHLIX Ha Kadenpe, pas-
paboTaHbl U U3rOTOBMNEHL!: NPOMbILLNEHHAas YCTAaHOB-
ka ons obpaboTkKM TpaneuweganeHbiX pe3sb Buxpe-
BbIM METOOOM MHCTRYMEHTaAMW M3 KOMNO3UTA, ramMma
ManorabapuTHelX AaBTOHOMHBIX CPeacTB HanpaeneH-

HOro bypeHnsa, cneuwanbHaa ocHacTka ana dpeaep-
HbIX CTaHKOB, MOBLILWAKLWAA YCTOWYMBOCTE TEXHOMNO-
TMYECKOW CUCTEeMbl, KOMMMNeKT MHCTPYMEHTOB U3 KOM-
No3nTa Onsa OCHalleHWs YACTOBLIX U OTOenoYHbIX one-
pauuin, obpaboTkn geTanen BLICOKOW TOMHOCTW U Op.

B nepeylo ovepelb HeEoDXoaMMO OTMETUTL paboThl
KaHg. TexH. Hayk, goueHTa B. M. CBUHUHA W ero y4e-
HUKOB KaHd. TexH. Hayk B. B. KanwyHoea n C. B. Ca-
BOCLKWMHOW B 0BnacTu nay4eHnsa AMHaMUKKM NpoLieccoB
KOHLIEBOIO U TOPLOBOro hpesepoBaHuA. 3HaYUTENb-
HbIM Hay4YHbBIW BKNag B obnacTtn pa3paboTku HayYHbIX
OCHOB TexHonoruy obpaboTkn AeTtanein BLICOKON TOY-

HOCTW BHECNW TakKxe KaHauaatTbl TEXHUYECKUX HaykK
A. B. Jleckos, B. B. | nasoe, H. H. [ pywera, B. B. [ py-
wer, A. C. ActadbbeB.

PeayneTaTbel Hay4YHbIX MccnegoBaHuMn Kadenpo
« TexHonorna mMaluHOCTPOEHUA» HeOOHOKPAaTHO YC-
NewHo 3KCNOHMPOBAanUCeE Ha BCECOK3HLIX KU pecnyb-
NAKaHCKUX BbicTaBKax. Hanpumep, Ha Bcepoccunckom

BbICTaBKe-ApMapKe Hay4HOo-nccnegoBaTenbekux paboT

OBPABOTKA METANNOB q“ -
1M MHHOBALMOHHOW AeAaTenbHOCTH CTYOEHTOR, acnvpaH-
TOB U MONOAbIX YYEeHbIX BbICLLUNX y4eDHbIX 3aBeaeHnN
FPoccunckon @enepauunu (r. Hoeodepkacck, 4-7 mas
2003 r.) paspaboTka ydyeHbiX Kadeapbl « TexHOonorns
0bpabOoTKM WHCTPYMEeHTaMK M3 KOMMO3WMTa JeTaneu
MawwuH obopoHHOro HasHa4YeHuA» ygoctoeHa [unno-
Ma 1-0M cTeneHu 3a Nydlyn MHHOBALUWMOHHY Hayu-

HO-TeXHUYecKylo pa3spaboTtky. B npoweawem yqebHom
oy No MToram OTKPLITOrO KOHKYpCa Ha Nydlyr Ha-
VYHYIO paboTy CTYOEHTOB NO ecTeCTBEeHHbIM, TeXHM-
YEeCKMM U N'YMaHWTapHbIM HayKam B By3ax POCCUMCKOW
Penepaunn paspaboTtka « [exHoNnorMa BocCcTaHoBMNEe-
HWA paboTtocnocobHocTH aetanen mawuH PBC cocTa-
BaMW» yOoCTOeHa Medanu «3a ny4ilyio Hay4YHYH CTy-
neHveckyw paboty» v dunnoma MuHoBpazoBaHWSA
Foccun.

HOBKM3Ha Hay4HbIX MCcnegoBaHW NoATBepXOeHa
dBTOPCKMMW CBUAETENLCTBaMW NPaKTUYECKKM NO BCEM
Hay4HbIM HanpaseneHusam paboTtel kadenpbl. OnbIT Ha-
VYHBIX UCCnefqoeaHn Kaenpsl B 0bnactn npumMmeHe-

HWUA MHCTPYMEHTOB M3 KOMMNO3WTOB Npu obpaboTke Tex-
HOMOTMYECKM M KOHCTPYKTUBHO CIOXHbIX OEeTanen OokK-
nagbiBanca HeOOQHOKPaTHO Ha HayYHO-NpaKTU4eCKuXx
CeMUHapax TexHornorop-malnHocTpouTenen B Knutae
(YHUBEpCUTETEI M MALLUWMHOCTPOWUTENBHLIE Npeanpusa-
Tia . Xapbuh, r. A3mu-Cu u gp.).

Kadenpa exerogHo NpoBOAUT Hay4HO-NpaKkTU4Yec-
KV KOHepeHUMio No akTyanbHbLIM Bonpocam Mallin-
HOCTpoeHWs, koTopad ¢ 2004 . npuobpena cTaTyc MeX-
perMoHansHoW, NoceALLEeHHOW OCHOBaTeNn YHUBEPCH-
TeTa U kKapegps! 0. B. KynarnHy (KynarvmHckue dre-
HWA).

KadeapoW ToNbKo 3a nocnegHue Tpu roga magaHo
o cOOpPHWKOB Hay4YHbIX TPYOOE U onybnmkoeaHo bonee
100 Hay4HbIX cTaTten, B TOM YUCne U 3a pyobexom, U3s-

faHa moHorpadusa, NOAroToBNeH K nedyatn y4ebHuk

«OCHOBBI TEXHONOMMU MaLLWHOCTPOEHWUA», N30aHo 6

y4yebHbiX nocobun ¢ rpucpom B PYMLL (r. Bnagueoc-
TOK) U ogHo y4yebHoe nocobue c rpucdhom MuHobpaszo-

BaHWAa FPoccuun.

Cpean HWX:

= Kyopawoe E. A. ObpaboTtka getanen MHCTpyMeH-
TOM U3 KOMMNO3UTORBR B OCMNOXHEHHbIX TEXHONOMMYEeCKnX
yenoeuax - Hural TY, 2002, Tom 1-257 ¢., Tom 2 -290 c.

s [lMNNOMHOE NpoeKTUpoOBaHWe Mo TEXHOMOMMM Ma-
LIMHOCTpOeHua: Y4ebHoe nocobue, naa. c rpucom B
PYML - Yuta: Yutly, 2003 - 106c.

s [exHonorna mMalluHOCTpOoeHus. PacyeT npunyc-
KOB Ha mexaHu4eckyo obpaboTky: YuyebHoe nocobue,
1n3n. ¢ rppchbom OB PYMU - Yuta: Hutl' TY, 2002-90c.

s PauvoHaneHasa sKkcnnyartauusa pexKyLero MHCTPY-

MeHTa, u3agd. c rpudom MuHobpasosaHua PO - Yura:
qutl Y, 2003 -111c.
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Mopepunaaius CYNY METAAAOPENYUIMN CTAHKOB NYTEM

MCNOAb30BAHNS COBPEMEHHOH 3NAEMEHTHOM Da3bl

A. H. TEPACEHKO, dupexmop HIMK® «Mawcepeucnpubop»,

HanbBonbLlUKX YCNEXOB COBETCKOE CTaHKOCTpOeHWe QOCTKr-
no B 80-x -Ha4yane Y90-x rogoe, Korga TexHW4yeckne xapakrepu-
CTMKW CTaHKkoB, B ToM 4ucne ¢ Yl1Y, npubnuxannck K MUPOBO-
MYy YPOBHKO, 8 KONWYECTBO BbiMyCKaeMblX CTaHKOB DEINO AocC-

TATOYHBIM OANA 0OHOBNEHWA NapKa Ha BHYTPEHHEM PbIHKE W
MOCTABKKM Ha 3KcnopT. B 3tk rogsl npeanpuaTUA, 0coDEHHOo

MalLWHOCTPOMTENBHOrO KoMnnekca, obHOBMNK CBOW napk Bo-
nee yem Ha 50%. B HacToAWwee BpeMA Te NpegnpuaTHUA Ma-
LIMHOCTPOEHWA, KOTOPbIE NPOLOMKMIKA CBOK NPOM3BOACTBEH-
HYI0 AEATEeNbHOCTL, CTOMKHYNKMCE C pAagom npobnem aKoHOMM-

JeCKOro ¥ TEXHWYeCcKoro xapakrepa, B TOM 4YMCNe, W C 3Kcnny-
ataumen ctaHkoe ¢ Y[1Y. MNockoneky Donbluias YyacTk oTede-
CTBEeHHbIX cTaHkoB ¢ YI1Y, B TOM ynucne, (ope3epHble, pacTtou-

HblE, KOODAWHATHO-PACTOYHbIE, CBEPNUIMBHLIE, TOKaPHO-Kapy-
cenbHbLIE M 3HAYMTENbLHAA YacTbk TOKapHLIX, BbiNyCKanack C
cuctemamu Yy 2C42, 2P22, To HaWK nNpeanoXeHusa OTHO-
CATCA UMEHHO K YKa3aHHbIM cucTemam. A npobnemel 3aknio-
4alTCA B CNeayrwem:

* pasykoMnnektosaHHocTe CHITY,

¢ YBENWYEHWE KONWYEeCTBa OTKa30B W3-3a eCTEeCTBEHHOro
cTapeHus aneMmeHTHoW Baskl M M3-3a DONLLWOro KONUYecTBa

KOHTaKTHLIX coeaMHeHur B cucTemax YYlly,
¢ BEOO-BLIBOO NepdOoneHT C TeXHONorM4ecKkMmm

nporpammamMu. B HacTosAulee

BpemMsa QOTOCHUThIBAKOLLWE
YCTPOWCTBA W NepdopaTopbl He
BbINYCKAKTCA, 8 C MMELWMKUCH
HEBO3MOXEH BBO4 Nnporpamm
obwmm obremom bonee 28 KbawT,;

¢ HEBO3MOXHOCTb NPOCTLIMMK

nepegenkamu OCyLEeCcTBUTE
nogkmodeHue cuctem YlY K
nepcoHansHOMY KOMNeTERY (FPL)
ana oprasn3auui rpynnoeoro

yrnpasneHusa v Ana BBoAa
TEXHONOrMHYECKNUX NMPOrpamm:;
 TPYOHOCTH KOMMNIEKTOBAHWA

Kagpamu:
- KBanM@PUUMpPOBaHHEIA Nepco-

Han obxoauTca Aoporo;

- yyebHble 3aBedeHus MpaKTH-
YECKW NpeKpaTinM BeINYCK cneuMa-
NWUCTOB MO HYXHBIM NpodeccHuam.
Hawa duvpma npegnaraet 3Ha-
YUTENbLHO NOBBICUTE HAOEXHOCTE

paboTkl cTaHkoe ¢ YIY ¢ MUHAK-
ManbHbLIMK 3aTpaTamMu NpakTUYecKi

De3 BbiBOOA W3 IKCNNyaTaunK, a 3Ko-
HOMWKO CpedcTB MCNOoNkBE30BaTeE ANA
nocnegywuwero peMoHTa MexaHu-
YeCcKoW YacTWu CTaHKOB, Ha npuobpe-
TEHME 3an. YacTenl 1 Ha opraHuaa-
LUWMOHHbLIE MEPONPUATKA.

Beinyckaemble upmon «Maru-
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2. Hoeocubupck

cepeucnpubop» KOHTPONNEepsl Ha COBPEMEHHOW 3MEMEHTHOM
Baze noaeonaAwT Bonee 4Yem B 2 pasa CoKpaTUTe KONWYecTBO
cybbnokoe W MCKNMOYWUTE okono 1500 KOHTaAKTHBIX coeguHe-

HWiA. PazpaboTaHHble aNeKTPOHHbBIE KapTpWaKKM U nporpammas-
TOPBI 3aMeHUNK (POTOCHUTEIBAKLME YCTPOWCTBA W Nepgopa-
TOopbl (CM. www.chpu.ru).

Kontponneps 060.2, O052.1, 049.4, [170.1 BeINONHEHE! B
cTaHaapTe cybbnokos cuctem 2C42, 2P22 1 BCTaBNAKTCA B
COOTBETCTBYOLLWE PAa3beMbl NOrMYeCcKoro bnoka cucTembl. Bbi-
NONHAA peKoMeHaauuu, WanoXeHHbIe B CONnpoBOAWTENbBEHOM

TEXHWYECKOW AOKYMEHTaUWKM, MOOepHW3auni cuctembl Hl1Y
MOMXHO BbINONHWTE B TeYeHwe obeneHHOro nepepbiBa WNW B
nepecmeHy. Onepartopy cTaHka HeobxoAumMo TONBKO NOKa3aTs,

KaK NONb30BaTLCH ANEeKTPOHHBIM KapTpuoxem. B ToMm cny4ae,
ecnyv Ha NpeanpuaTHK YIKe MCNOoNb3yTCH 3NeKTPOHHLIE KapT-
DWW, KOTOpble paboTaloT no npoTokony cuctem 2C42, 2P22,

MX TAKKe MOXHO MCNONL30BaTh.
JKOHOMWYECKYH BbINOAY MOXHO PACCMOTPETL Ha NpUMepe
MoAepHWaaLuK TokapHoro ctadka 16K2093 c UIY 2P22. Cro-
MMOCTE KanuTanbHOro peMoHTa ¢ ModepHuiaunen-3ameHoW

CUNY 2P22 va NC200, FMS3000 coctasuT He MmeHee 300 ThiC.
py6., B TOM 4iCne ¢ y4eTOM 3aTpaT, CBA3aHHLIX C 3aMEeHOoM
UMy, koTopeie coctasaT npumepHo 150-200 Teic. pyb.:

Fuc. 1.

Cranok 16A2093 no monepHuaaumm Bein ocHaweH cuctemon HITY MC 2109,

KoTopas paborana HecTabunbHO.

Mo npockbe 3akazuuka CHIMY MC 2108 beina zameHdena Ha CHITY 2P22H (MUKpo)
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e NnoctaBka NCZ00, FMS3000
® 3. MOHTaX
e MYCKO-Hanago4Hble paboThl

~100 TBIC. PYD.
~30 TeIC. pYD.
~30-50 ThIC. pYD.

JTO - CTOMMOCTE paboT nNpw NpoBeneHun WX CODCTBEHHbI-
MK CMNnamu y ceba Ha NpeanpuaTHK Des3 NnpueneYyeHa KoMaH-
OMPOBaHHbIX cCneynanicToe. Ho 1 3neck DyayT AONONHATENb-
Hble 3aTpaTthl, CBA3aHHble ¢ 0bAsartenbHbiM 0Dy4YeHUem cne-

yuanuctoe B C-lNMeTepbypre v BLIBOAOM CTaHKa M3 3KCNNyara-
LMK HE MeHee, YeMm Ha oauH Mecald. Cnegyet OTMEeTUTh, YTO
NPOBOOA MOOEPHW3aLUMK 3-5 CTaHKOB, Heobxogumo byaeT aa-

HATLCA NpUoODpeTeHMemM 3anacHbIX YacTen K aTUM cucTemam
(B .. C-leTtepbypre wnu H-Hoeropoge) npouMasogcrTea HOX-
HOW Kopen unu Knutas.

Fcnv NnpoBecT MOAEepPHM3aLMIo NO HaLeMy NpeanoXeHuio,

TO 3aTpaThkl DyoyT BeIrMALETE CreqyLllMmMm oDpasom.

[MpuobpeTeHune:
KOHTpONNep 60,2 1 wr. 13500 pyb.,
- I - [152.1 1 wr. 12500 pyb.,
- /I - 49.4 1 wr 6500 py6.,
* an. kapTpuox  OK64 1 Wr. 2100 py6.,
* Nporpammartop J3M13 1 wr 3000 pyb.

NpumeHseTcs cuctema ckupok. Mpu npuobpeTeHun He
MEeHee NATU KOMNNeKToB KoHTponnepos 60.3, [52.1 n [149 .4
Ha nNpeanpuATHe HanpaenAaAeTCcH cneuvanucT U NPoOBOAUT BCe
paboThl, CBA3AHHLIE C BBOAOM B 3KCNMyaTauWi YKasaHHbIX
KOHTponnepoe. Bce 3aTtpartkl, CBA3aHHbLIE C KOMaHOWPOBKOM,
onnadYuveaeT UpmMa-nocTaeLluK,

YKa3aHHbIe 3Be3fodKamMi YyCTPOUCTBa MOXHO M He Npuob-

neTaTh, 8CNMA Bac ycTpaveaeT CYLWecTBYIOWWA BBOO-BLIBOA
nepdoneHT WNKW ecnun y Bac YKe eCTb 3NeKTPOHHbIE YCTPOU-

CTBa BBOOA TEXHONOMMYEeCKHUX Nporpamm.
[oNONHUTENEHO MOXHO NpuobpecT KoHTponnepsl A70.7

AnK 70,2 onsa ocylwecTeneHna BBOOA-BbIBOOE TEXHONOMM4YeC-
KMX MPOrpamMmMm Ha 3MEeKTPOHHbLIA KapTpuoK MNuM Ans Nogkno-
4yeHus cuctemel K PC. (nogpobHee Ha www.chpu. ru). CTo-

AMOCTE KOHTponnepa [/70.1 - 11500 pyo0.
Toro mogepHuaauua CHILY Tuna 2P22 coctaeuT ot 13500

no 49100 pyb.
Cnegyer y4ecTb, YTO HE HYXHO OONONHUTENLHOM 0by4e-

HWA CNeuuanucToR, BLIBOOAA CTAHKA W3 3KCcnnyaTtauuu, npuob-
peTeHua 3anacHolX Yactew. bonee Toro, cybonoku, KoTopkie

BbICBODONAAKTCA B peayneTaTte yCTaHOBKW BbilLe NepeyucneH-
HbIX KOHTPONMEepos, MOryT DbITE MCNONB30BaHLI KAK 3an4acTi.
Ha Bce npuobpeTeHHLIE KOHTpoNneps MUWPMOW YyCTaHOBNEH
rapaHTWiHbLIM cpoK 3 roga. Takuim obpasom, Bce Bbille nepe-

YUCNEeHHbIe MeponpuATHUA MO MOodepHW3auWK 3Ha4YUTenbHO
CHUXAKT TPYOQOeMKOCTL NpU 0BCNyWBaHWK cTaHkoe ¢ HIlY,
Tenepe cCpaBHUM CTOMMOCTE MOOEPHM3aLUMKM C 3aMeHOoW

cuctemel - (150 - 200 TeIC. pyD.) 1 CTOMMOCTE HALWLEro Bapu-
anTa (13,5 - 49,1 TeIC. pYyD.) - 3KOHOMKA cocTaeuTt bonee 100
ThiC. pyD. HA KaxXablW CTAHOK. Ha aTW cpeacTea MOXHO NpoKna-
BOOWTE KanWTanbHBIA PEMOHT MexXaHW4YecKoW 4acTh CTaHka,
KOTOPbLIW B HalLeM BapWaHTe BMecTe C MOAepHM3auMen-3ame-
HOW obowngeTcs npumepHo B 150 TeiC. pyb. A ero nerko MoMHo
BbINONMHWTE HA NPeanpUATHK CODCTBEHHLIMKM CUaMK, T. K. OH

3aKnyaeTca B, OCHOBHOM, B 3ameHe nogwwunHukos, WBIT, a
CHMMAaTbL CTAHOK ¢ MecTa noTpebyeTtca ToNeKO B TOM cny4ae,
ecny Heobxoguma WNdOoBKa HanpaeBnNAKLWKMX.

Hawwu npegnoxeHWa No3BoNAT B TE4EHNE HEKOTOPOIo Bpe-

MEHW, B 3aBMCHMMOCTH OT KONMWYecTBa CTAHKOB, NOCTEneHHOo
npouaBecTH MoaepHu3auuw cuctem HIlY 2042, 2P22 1 na-
pannensHo PeMOHT MEXaHMYEeCKOW YacTH CTaHKOB.

MprobpeTeHye BEICOKONPOW3BOAMTENEHOMO 0DOPYOOBaHUA,
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B T. 4. UMMNOPTHOrO, CregyeT paccMaTpuBaTth Npu, Kak MUHW-

MyM, 2-X CMeHHOW 3arpy3ke ctaHkoe c HIlY, a ato, no Hawe-
My MHEHWIO, NepcnekTUea ganekoro byaywero.
Mbel npeanaraeM elle ognH NpoekT MoOepHM3aumKn CTaH-

koB TUNa 16A2093, koTopbie DeINKW ocHaleHb! cuctemamm Yy
2P22, HLU-31, MC 2109 u KoTopkle NO pasHelM NpUYKMHaM non-
HOCTBI OTCYTCTBYHOT, NYTEM YCTaHOBKKW cUcTembl 4l 1Y 2ZPZ2Hm
- BeckopnycHoi BapMaHT (puc.1, puc. 2), a Takke (pe3epHbIX
CTAHKOB, ocHaweHHBIx CHllY 2042 ¢ yCcTaHOBKOW B KOpPNYC
DeiBwen CHITY nnu B WIKaAWM aNeKTpoaeTOMaTUKKM Deckopnyc-

HoW cucTembl 2C42-65HM (puc. 3). Mel cumnTaem, 4yto nogob-
HYH paboTy MOryT BbINONHWTE CODCTBEHHBIMK CHUNaMKU CIyK-
Okl akcnnyaTauuu ctadkoe ¢ Yl Y. Bewo Heobxoaumyo TEXHU-
YEeCcKYH0 OOKYMEeHTaUuWK Mbl Nnepegagum BecnnatHo, a Takke
NOMOMXEM C KOMNNeKTaunen.

Cuctema YllY 2P22H (MWKpO)} }I’II;TEIIHE!E.I'IEHEI B NyNLT onepartopa

BMECTE C UCTOYHMKaMK NMTaHWA. B kavyecTere HocuTensa MHopMaLMi
WCNONL3YETCA ANEeKTPOHHLIA KapTpuaK
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Pre. 3. Cuctema YITY 2C42-65H (Mukpo).

MoxeT DbITe YCTAHOBNEHA B WKAD CUCTEMbI
BMECTO NOrM4eckoro Bnoka, KoTopblid BeIHUMAETCA, MNK B Wkad
INeKTPOaBTOMaTUKA CTaHKa. B nepBom cny4ae BCe onepauyu
Nno ModepHU3aUrK CUCTeMBl 3auMyT He Donee 1 vyaca
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Cn

IeopeTHYECKOe onpepencHue ul:mnnnunmernl:ﬂ
KOAGDATEALHOr0 npouecca ynpyrod CHCTEMbl CTAHKA
JHEPreTHYECKHM METOAOM

WCCNENOBAHWE BUBPALIMUA

B. B. AFTA®OHOB, doueHm, kaHO. mexH. Hayk, BI'TY, 2. bpaHck

VICTOYHMKOM FapMOHWYeCcKOWM COCTaBnNaKILEen cunbl peaa-
HMA Npyu obpaboTKe getanen Ha cTaHKax ABNAETCA BbICOTA
BOMHWCTOCTH (LLEPOXOBATOCTK) MCXogHOW noBepxHocTK [11, [2].
M nocne kaxgoro obopoTa 3aroToBKM (MHCTPYMEHTA) Ha no-

BEPXHOCTM pe3aHWa ocTawTcA cnegbl Bubpauwm Bonbwen
BLICOTEI, KOTOpLIE, C OHOW CTOPOHLI, B CBOK 04Yepedb ABN#A-
HOTCH MCTOMHWMKOM YBENWYEeHWA rapMOHWYeCKOM COCTaBNAKLLEW
CWUNbl pe3adHna Ha cnegywem obopoTe, a, ¢ ApYroM CTOPOHLI,
HOpPMUPYIOT OCTaTOMHLIE cneabl BMDpauwvi (BONHWCTOCTE M
LLIEpOX0OBATOCTL ) HAa 0bpaboTaHHOW NOBEPXHOCTW. YBenW4eHu e

aMnnuTyabl kKonebaHuin HabnwaaeTcs B TeYeHWM HEeCKOMNbKMX
oBbopoToB 3aroToBkK (MHCTPYMEHTa), noka He AOCTUraeTcs
dMiinntyida YCTdHOBUBLUETOCH KonebaTtenebHOoro npouecca.
OOHOBpPEMEHHO C YBENMYEHWEM aMNNMTyOdbl MPOUCXO4WT YBEe-

nu4yeHe W gpyron BaxHeWweWw xapakTepMcTUKKM - cOBura no
dhaze BonH KonebaHwn ( Ha npegsgywemMm W nocneayrowlem

obopote |1, 2]. BONEWWHCTBO UCccnegoBaTenan Ana onpege-
NneHus YyCTAaHOBUMBLUMXCA KonebaHui npu pesaHMK paccmMmaTpm-
BAKOT TPW OCHOBHbLIX KPUTEPUA:

1) yCTAHOBMBLLEECH pPaBEHCTBO aMnnuTya konebaHu Ha
npegsbigywem W nocneaywmx oboportax 3aroToBk (MHCTPY-
MEeHTa);

Z) ocTUXeHWe caeura no ase BONH 3HavYeHus /2,

3) 3HEPrUTUYECKMA KPUTEPWW - PABEHCTBO 3HEPrvKu BO3-

DyxaoeHws konebanus 3a uwkn WB cymme noteHuwansHou
SHEPTrUK YNpyrux ceqasen KkonebartensHoW cuctemel WI1 1 pac-
ceAHus aHeprun (gemnduposanna) WC cuctemel.

Hawbonee npyemnemsiM O4EBMOHO CNegyeT CYUTaThL IHepP-
reTUHECKWUH KpUTEPWUA KaK oTparkaow il hnanyeckyo cylWwHOCTb
KOnedbaTensHoro Nnpouecca npu pesaHuu,

Ynpyrywo cuctemy (YC) ctaHka paccmartpueaem Kak YC co
MHOMMMW cTenedHaMy CBoboabkl HA OCHOBE Tak Ha3biBAaeMOW

Puc. 1.
Cxema ynpyrov cUcTemMb! BETBHM MHCTPYMEHTA TOKAPHOID CTaHKa
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TEOPWUW «KOOPAWHATHOW CBA3W» [3], cCOrNacHo KOTOPOW Bax-
Herlwen ocobeHHoCcTeO YT, BeITEKAKLWENW M3 TOro, 4YTO OHA

MMeeT HECKONBKO cTeneHen ceoboibl, ABNABTCH 3aBUCHMMOCTL
Mexdxay cobon nepemelleHid oTaensHLIX anemeHToB YO, nnu,
MHaYe, Hanu4ue cBA3K 0DODLEeHHbLIX KoopauHAT. Hanpumep,
Y cynnopTHOM rpynnel TOKAPHOro cTaHka (Mnu KpecToBOro

cTOna pe3epHoro CTaHka) MoXeT DbITe NpeacTtaeneHa cuc-
TEMOW C ABYMSA cTeneHamn ceoboabl (puc. 1) No rNaeHbIM OCAM
KECTKOCTH X1 1n XZ. HanpaeneHne no ocKu X1 COOTBETCTBYET

MUHUMAaNBHLIM YNPYIMM CMEeLeHWAM M MaKCMMAanbHOW XecT-
KOCTH Jyy = J.. CHCTEMEI. HanpaBneHue no ocu X2, nepnex-
OVKYNAPHOE NepBoOMY, COOTBETCTBYET MaKCHUManbeHbIM yNpYrAM

CMELLeHWUAM WM , COOTBETCTBEHHO, MUHMMAanNbHOW ¥eCTKOCTHW
'j:-:z - '-'Irninr

Hanu4ne MHOrnx crenedein ceoboabl YC cTaHka npueoauT
K TOMY, 4TO OTHOCWTENbHBIE KONEebaHWa WHCTPYMEHTAa W 3aro-
TOBKKM NPECTABNAKT pe3ynbladl CINOXKEeHWMA HECKOJIBEUX CBA-
3aHHbLIX Mexay cobon npocTtenwKx konebanuin. na ynpyrow

CUCTEMBbI C ABYMA CTEneHAMK ceoboakl (puc. 1) cknageiBaT-
CA ABa NOCcTynaTtenkHbIiX KonebaHua no ocam X1 1 X2. Tak Kak
WEeCTKOCTbL NO ocam X1 1 X2 paanuvyHa, TO paanuyHkl U 4acTo-
Tel cOBCTBEHHBIX Konebanun YT no ocam X1 n X2, a. cneno-

BATENLHO, MEXOY 3TMMKM KonebaHnaMu cyllecTByeT (Da3oBbii
casur. MNoatomy obpasyowanca B peaynkrate CNoMeHWs Ko-
nebaHun TpaekTopua OTHOCUTENBHOID OBM¥XEHWA MHCTPYMEH-
Ta W 3aroTOBKKM UMeeT QOopMYy 3aMKHYTOW KPWUBOW, TEOpeTK-
Yeckd - (pOpMY TaK Ha3biBAEMOro «3Nnunca nepemeLleHuin»
(pMc. 2). Ipoekyun annuMnca Ha ocu Y 1 Z NO3BONAKT onpene-

NUTE COOTBETCTBEHHO CMeLlleHMa AY KU AZ, BelabiBaemMmble am-
NAUTYOHBIM 3Ha4YeHuem APy n APz rapmoHM4Yeckon cocTaens-

HOLLEWN CUNbI PDE3dHWNA.
JHepreTu4yecKku KpuTepu no onpegenedHyvin 3anulem B

cnegywwem suae:
Wi =Wn+ Wc (1)

B CBOK o4vepefb BbipameHwsa ANA NOoTeHuWansHOW 3Hep-

MK M 3HEeprui aemndpupoeaHia YC MMerT BMA;

2 2
WH=WI'I}{1 +Wn3,.;3 =%J}H+h%lﬂ; (2)

We=Wcex) + Wexs = g Wiy + Fxo Wiixs  (3)

3neces Wn,, 1 Wn,, - noTeHUuWansHas 3Heprva ynpyron
aedopMaUnK no rMaeHeIM OCAM XKEeCTKOCTH X1 1 X2 ynpyrow
cuctembl, We,.. h We,., - paccesHune aHepruv Y C no ocam X1 U
AL, Py W Ay - aMNNMTYOB! KONebaHWK YC No ocAM A1 U AZ; Jy,

1 Jy; - ecTKocTh YU no ocam X1 1 X2 (onpegensioTea pacye-
TOM WNK IKCNEepUMeHTansHo); Wy, n Wy - KoadhdUUMEHTBI NO-

rnoweHns (OTHOCUTEeNbHOE paccesiHUA 3Heprin) No ocam
A1 M X2, paBHble OTHOLWEHWI 3HepruKn, paccenBaemMon B ¥ C

(paboTa cun coONpPoTUENEHWA ) 338 UWKN, K MakcuMansHoMn ynpy-
rol aHepruu [2] (onpepensloTcA akcnepuMmeHTaneHo, WB -
IHEPrua Bo3by¥OeHWA (onpedenseTcs NNowansL Tak Hasbi-
BaeMoro «annunca cun» [1,3], NOCTPOEHHOIO € NOMOLLBID 2rT-
nunca nepemeLwueHni (puc. 2) U rpaduka NaMeHeHns TonLn-
Hbl cpe3a NpuW pesadHiK 3a uukn konebauun (puc. 4).

JNNMNc cun (puc. 3) npegcrasnaeT Urypy, orpaHu4yeH-
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Puc. 2. Innuvnc nepeMelleH1iA

HYH) AWarpaMmMon W3MEHEHWS COCTaBNAIWENA CUNbl pe3aHus
Py oT nepemewweHdns (konebaHna) MHCTPYMEHTa No ocKu Y M

onpegensaeT paboTy BO3DYKOEHWA CUNkl Py 3a WWKn Koneba-
HWIA. AHANOMM4YHLIA BUO MMEET 3NNWNc cunel Pz.

Ha puc. 4 nepeMeHHoe cedyeHWe cpe3a, OTNNYHOE OT HO-
MWUHaNEHOro aHavyeHua al, aaknyeHo Mmexay rpadoukamMmi rap-
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Puc. 3. 3nnunc cun

MOHWYecKnx KonebaHwn No ocKu Y Ha npegbligywem (Ay(l-1) v
nocnegytowem (Ayi) obopoTax 3aroToOBKM (MHCTPYMEHTA ), UMe-
owKMMK Mexay cobon coeur no dase. 31w rpadukk NOCTpoe-
Hbl C NOMOLLELH COOTBETCTBYIOLWMX 3NMNUNCOB NepemMelleH i,
NOCTPOEHHBIX B CBOK oYepelb C NOMOLBK rpaduKoB rapMo-
HUYecKux KonebaHun , , U No ocaAM A1 KM X2 ynpyroM CUCTEMbI.
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Fuc. 4, | paUK U3aMeHeHWA TONWKWHE cpeaa
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UCCNEOOBAHWE BUBPALIMIA

%-' OBPABOTKA METANNOB
[n1s NOCTPOEHMA 3NNUNCA CUN LLAr rapMOHWYEcKUX KonebaHuii Sm, KOTOpLIN ONpeaenseTca WaroM UCXOAHOM BONHUCTOCTH

(lLWepoxosaTocTH), pazbueaem Ha 2n 4Yactel ¢ uHTepeanom AX. MNMepemelweHre no ocu Y ANA j-0U TOYKW pasbueHns Ha I-ToM
(paccmatpueaemMom) obopoTe onpenenAeTcs BhlpaxXeHuem:

2z 2

: AQ . AD;
Yij = [tﬂhl‘{li sm[é;}{ +| 21| ):| +1:1ﬂh};gi EIH{SE:I}: l El| ]:| x
(2, _ |ADi]
Axa; sm[Sm}i 5 ] (4)
X COS ar::t‘g—-————|~—~|— —90° + A
. AW;
A}{jiﬂlﬂ(smj{ -+ Ej ]

AMNNUTYOLI rapMoHuyeckux konebaHui YC no ocam X1 n X2 Ha |-om obopoTe 3aroToBku (MHCTPYMEHTa ).

b AP;. cosA + APy, sin A ; 53
1o |- @rV)*(APy; sin) + APy, cosA) | Y
i EIII gjjﬂ 4?1:2
A}Izi s ﬂPE._-l 1T l T Y; EUE:IL ; {Ej
(Eﬂv)i{ﬂ]{h "il.ﬂ?lu'[-ﬂp'lr EDE?L]} q"}{g
Jyer |-~ 0 | +——
SIII g]}{g 41'5

B BoipaxeHusx (4), (5), (6) A - yron, onpegenawui nonoxeHue ocen X1 1n X2 B cucteme koopguHar YOL (puc. 1); V -
CKOPOCTb B HanpaBneHWW BOMHbI (CKOPOCTb pe3aHus); APy u APy, - amnnuTyaHoe 3Ha4YeHWwe rapmMoHWYecKUX COCTaBMNAKLWKX

CUNblI pe3aHua Ha I-oM obopoTte; AQy = APy — Ay,
Casuri no case konebaHuit Ha i-om obopoTte no ocam X1 1 X2 cOOTBETCTBEHHO ONPEaenATCA NO BhipaKeHWAM:

Y2l
Pxi; = arctg xE-X! = = (7)
T
(AP cosA + APy sinA] ———=2
TE( e e iﬂPEi cosA + APy, sinA (Sm ] ]
Yxagl
Pxo; = arctg X28-X2 . et ®)
27(AP,. sin)\ + APy sosh)| ———=-%2 il '
( o H }[ﬂle sinA + APy, cosA [ Sm ) ]

AMMNWUTYOHBIE 3HAYEHUA rAPMOHUYECKWMX COCTaBNAWMNX CUNbI pe3aHusa Ha i-om obopoTe 3aBWCAT OT cnefos Bubpauun Ha
(i-1)-om oBopoTe, onpeaenaemMeix amnnuTyaon konebaHui Ay, N0 ocu Y U BLIYUCNAIOTCA NO W3BECTHLIM BblpaeHUAM:

APy, = wﬂpyixp” [{Sﬂ +Ayiop ) Y - (So —ﬂ}’fi—ﬂ)ﬁy']ﬁuﬁ Kpy (9)
APy, =10Cp,t*|(So + Ay )" — (S0 — Ayq_yy )" |V Kp,; (10)

34eck S, - nogada, onpegensowas HOMUHanNBHYH TONWKWHY cpeaa a,.
3Ha4veHdre amnnuTyasl konebaHuit no ocn Y Ha (i-1)-om obopoTe 2aroToBKKW (MHCTPYMEHTA):

Ay = VB* +C*- ms(an:tg% = 00" + 1) (11)
AL R |3{P'[ Wﬂ(pi|_|ﬂ"’-p(i—l]l
= ﬁ:ﬂﬁ_” s P i X1 — 5 i Px1, +T

10



KoopawHaTa no ocu Py (unn Pz) ans j-oi Toukw pasbueHus Ha i-om 0BopoTe, COOTBETCTBYOWAA KoopauHate Y, (unu Z;),
onpenensaeTcs cneaylolM BblpaxeHueMm:

X
30ech a; - Tekyllee 3HaYeHne NnepemeHHON TONWWHEI cpe3a, onpedensemMoe no puc. 3 B CNeayLemM Buae:
a;; =[lao + Aag_y;)- Aay ) (13)
3peck (a, = Y, (CM. BbipaxeHue 4):
E
Ay pi=Yq p=4D" +E° ms{arctgﬁ ~ 90"+ 1), (14)
2 ia‘Pii"'"lﬂ‘P{i—l}‘ :
D=|Ax,, SID S ]+ @xp. + gl
ol i RS |ﬂ{P‘|+‘a‘P{i—1
SR— Pj.}:z s111 —K‘]‘!'(P}ﬂ ‘I‘—_'_l ]| '
-1 | Sm - g

3HaueHue AQ, ,, onpegenseTca no sbipaxeHuam (7) v (8) 3ameHol B HUX APZ, W APy, Ha AFZ;, W APY i.1)-

HekoTopbie 3aMevyaHUWs

1. Tak kak yeenu4eHne amnnuTyas konebaHuwin 0o ycTaHOBUBLLEHCS NPOUCXOAMT B TEYEeHUU HECKONbKMX 0D0POTOR 3aroToB-
KM (MHCTPYMEHTA), TO pacyeThl Mo NpuBeaeHHbLIM 3aBUCUMOCTAM BbINONHAKTCA Heobxogumoe YMCNo pas nocnefoBaTtensHo,
HaumHas ¢ nepeoro obopota. MNpyM 3TOM MakCUMansHOe 3HaYeHWe rapMOHUYECKUX COCTaBNAKLWKX CUNbl pe3aHua Ha NepBoMm

obopoTe:

APy, =10Cp,

(13)

APz, =10Cp,|| t+ __Wg{:}i ot Hhl o —w]g‘:}{ S[TP* v 1ipz Kp,;

rne W, - MCX0AHasA BONHUCTOCTh (LLIEpPOXOBATOCTE) NOBEPXHOCTM.

2. OnpeneneHve Nnowann annurcos NPOM3BOAUTCA NO CTaHAApPTHON NporpamMmme ¢ UCNoNb3oBaHUEM NONyYeHHbIX pacyeT-
HbIX TO4eK KoHTypa annuncoe (Y, Pyy), (£ Pz;).

3. MNpueedeHHbIe Bbille pacyeTHbIe 3aBUCMMOCTH SBNAIOTCA COCTABHOW YacTbi0 NPOrpaMMHOro obecnevyeHA asToOMaTH3N-
DOBAHHOM CMCTEMB! pacqeTa CTATWYECKON M AWHAMWYECKOW XeCTKOCTM YNpYrol CUCTeMbl CTaHKa U BWOpOyCTOMYMBOCTH NpO-
uecca obpaboTku B peanbHOM BPEeMEHMN.
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OBPABOTKA METANNOB

KapbepHbIM DYPOBLIM CTAHKAM — COBPEMEHHBIN
BbICOKONPOX3BOAMTEALHBIM DYpPOBOM MHCTPYMEHT

b. A. KATAHOB, npogheccop, dokmop mexH. Hayk, Ky3al'TY, 2. Kemepoeo

CepyMMHOe W3roToBNeHWe KapbepHbiX DYDPOBBIX CTAHKOB
Ha4yanock B aU-X rogax npoLwnoro Beka.

MepeoHa4yankHO 310 BLINK cTadHku nerkoro Tuna (CBEP),
npegHasHavyaslrecs AnA DypeHWs B3PbIBHLIX CKBAXWH OMAa-

meTpom oo 160 mmMm no nopoaam Hebonewow kpenoctr (MNBC-
110, bC-110/25, CbB-2). B kavecTee DYpOBLIX A0ONOT NEpPBO-
Ha4valleHO WMCNonNnb30BalinCe BeCbMa HeCOBepLleHHbIe KOHCT-
PYKLUMK, UMEBLUME ABE peyLUWe NoNacTu CO CNOLWHOW pexy-

e KPOMKOW, apMUpPOBaHHBIE TEEPALIMK CriNaeamMmin pasnuy-
HBIX Mapok [1].

HawbonkLee pacnpocTpaHeHne M3 3TUX CTAHKOB NOoNyYMn
craHok CBb-2, gonrve rogsl cepyitHO M3roToBNABLWIWKCA Kap-
MUHCKMM MallWHOCTpOUTEenNkbHbIM 3aBogom. OH KOMNNeKToBan-
cA gonotom Cbb2-23-03M2, KoTopoe nMmeno ABYXNONacTHOW

NMUTOW KOpnyc, OTNWTHIK 32a00HO C XBOCTOBMKOM. Kaxaas w3
OBYX NPAMONMHEWHbIX CNMOLWHBIX peXyLUKMX KpoMoK Deina ap-
MWUpPOBaHa NNacTUHOW K3 cnnaea BK-8 cneuwansHOW opMBbl.
Honoto BLIN0O NnpegHasHayeHo ansa DypeHus CKBaMWH no no-
poge C KO3MMUUUEHTOM KpenocTH f < 6 U paccynTaHo Ha ne-
PUOOWYECKYD 3aTodky. [poBeaeHHbIe MCCnenoBaHua U ONbIT
IKCNNyaTayny nogodHeIX O0NOT BeIABUNK WX CYLWECTBEeHHbLIe
HepocTaTkK. OCHOBHBLIMMA M3 HUX BLINW HEpaBHOMEPHbLIA 13-
HOC U HeoDXOOWMOCTE KadvyecTBEeHHOW NepuoguyYeckon 3aTod-
KM, OpPraH3oBaTk KOTOPYH B YCNOBUAX Kapkepa DbiNo He Boe-
a2 BO3MOMHO.

bonee adekTMBHOR MCNONb30BaHWE TBEpOOoro cnnasa
Morno bbb obecneyeHo NpW OCHALLEHWMK O0NOT CheMHbIMM
DENYLLUWMK NeMeHTaMM.

Takumu gonotami Dbeinwk, paszpaboTanHblie KapnuHCKUM
MaLLMHOCTPOWTENBHEIM 3aBo0om, gonoTa 2/ KB-16011 1 30KB-
16011, Pexywme nonactu gonota 27KB-16071 Beinn cMeHHbI-

MK W KpelTITMCe K KOPTYCY E-DHTEMH, d PEeXyle KPOMEW O00-
nota J30KB-16001 beinv obpa3oeaHb! TBEPOOCNNABHBLIMK NNa-
CTUHKaMKW cneuransHoOWN OopMel, KOTOPBIE TAKKE KPenunwck K

kopnycy bontamu. Lnpokoro npuMeHeHns 3aTv A0NoTa He No-
ny4unu, T.K. 3aMeHATE 3aKkpennedHsie bontamm getanu npak-
TUYECKM OKa3anock BecbMa CrOXHBIM,

JOHOW M3 NONbITOK coBeplleHcTBOBaHWMA gonota CBB-23-
03M2 Beino gonoto PK-4, npegnoxeHHoe Kkadeapon ropHblx
MaLUWH VIDKYTCKOro NonUTexXHWYecKoro MHCTUTYTa [2]. 310 go-
NoTO MMENO CTYNEHYaTYH pPexyllyH KPOMKY, COCTOALYID W3
NBYX HaKNOHHBIX YYACTKOB, WTAMNOBaHHLIA KOPNyCc B BMAE
MNAcTUHbLI U CLEMHLIA XBOCTOBMK. PexxyllMe KpOMKW BbInu
apMUpOBaHbl HANanKoW CTaHgapTHBIX NNacTUHOK PasnuYHOM
dopmel U3 cnnaea BK-8.

OoHako 1 aToMy JonoTy BbinK NPUCYLLUKM OCHOBHLIE HEOOo-
CTATKW BCexX OONnoT C pexyllen KpoMKoW, obpa3yemon Hana-
AHHBIMKM Ha KOpNyC O0noTa nnacTuHKamiK TBepaoro cnnaea.
CPaBHWUTENBHO DONBLUAA ONWMHA pexXyllen KPpOMKW, BbICOKAaSR
TPYOOEMKOCTE WM3roTOBNEHMA W 3HAYUTENbHLIM pacxog TBep-
Ooro cnnaea, a TakKe HepaBHOMEpHbIA M3HOC W Heobxoau-
MOCTE NEepUogMYecKkon 3aTOMKK.

HAWNOIP beino pazpaborado gonoto [3], koTopoe MMeno
NATOWN CTanbHOW KOPNYC CO CTaHOApTHBRIM NpUCcoeanHUTENb-

HbIM XBOCTOBMKOM. Ha kopnyce bontamu ObiNM 3akpenneHsl
KONbUEeBbIE TEEDAOCINaBHEIE MNIaCTUHEW, ABMNMABLUWMECH DE3La-
MK. [nacTuHKK MMenn opMy KOHYCHLIX wanb, nepudepui-
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 MHCTPYMEHT

Hble OKPYXHOCTH KOTOPLIX DbINK peXyLlnMKM KpoMkamn. Ha

KaxO0W M3 NonacTewr 3akpennanock No ABe Takux NNacTUHKK,
pexyline KpoMKM KOTOpbIX 0DpasoBbiBanui CTyneH4yartbin 3a-
DOW CKBaXWHLI. KpoMme TOro, K Kopnycy Dbina npueapeHa no-

nepe4YHan nnaHka, Ha HE}TG[JEHFI YCTaHdBINWMBAITWCE elUe OBe MNla-
CTUHKW, BbiDYypUBaKOLLIWE Onepexalowy ckeaxuHy. No mepe
3aTynneHnsa pexylliMx KpoMoK NNacTWHbI-pe3usl NoBopa4y1ea-
nu, ocnabnas bonTtel. [lpKM 3TOM B KOHTAKT C 3aboem BCTynan
He3aTyNNeHHbLIM YYacToK PexyLIed KPOMEM.

IluWe nocne 2aTynneHnsa BCey pexyLlen KpoOMKK NNacTH-
K1 OHa CHUMAanack WM 3amMeHANnack HOBOMW. ﬂﬂ,ﬂ,ﬂﬁHEﬂ KOHCT-

PYKUWMA QOnoTa CyWecTBeHHO COoKpaulana BpemMs Ha 3ameHy
PEXYLINX 3NEeMEHTOB W crnocobcTBoBana yeenu4eHno Npoms-
BOOAWTENBHOCTK cTaHka. OQHaKko cheMHbIe pe3ubl OnA MX 3a-
MeHbl TPebyT M3BNeYeHMA JoNoTa M3 CKBaKWHBI.

| lpoBEgEeHHBIE MCCNEeOOoBaAHWA W pe3ynkTaTkl UCMNBITAHWNA
NOKaz3anu, 4To OgHKUM W3 NepcnekTUBHLIX HanpaBneHun B 0b-
NaCcTW KOHCTRPYWDOBAHWA PEXRYLLUWMX 2rNemMeHTOB O0NOoT ABNAeT-

cA pa3paboTka PDE3UOB C HEeNOCTOAHHBLIM KOHTaKTOM WX C Dy-
pMMon nopogon. [lpw atom peanMayeTcd 3HAaYWMTENkHBLIA pe-
3EPB NOBLIWEHWA CTOWMKOCTH MHCTPYMEHTa BCNeacTEMe akTu-

BU3aUWK ero oxnaxageHua, ocobeHHo npu BypeHuW CO LWHe-

KONMHEBMaTUYECKOW OYMCTKOW CKBaUHbI. C 3TOW Uenb Ha
Kacheape ropHeIix MawwnH u komnnekcoe Kyal TY paspaboraHa
NPUHUWMNKMaNEHO HOBaA KOHCTPYKUWA pexyLlero ﬁﬂ}ﬂﬂﬂm 0=
noTa [4]. Ha Kopnyce 3Toro 4onoTa YCTaHOBMEeHb! Ha OCAX AWCKMA
C pesuamu, apMUpoOBaHHeIMKW TBepObiM cnnasoM BR-8B. Ha

OWCKaxX 3aKpenneHbl LWecTepHW, cUenneHHble ¢ pernkamu, Bbi-
nonHeHHeIMK <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>