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XO34MCTBO CLIB: MPOBEMb
A TIEPCINEKTMBBI MOLEPHASALINN

B.M. KAVHOB,
HavyanbHUK [lenaptameHTta

aBTOMATUKN W TenemexaHuKku
OAQ «PX[», kaHD. TexH. Hayk

Crabunusauums pocCUNCKON IKOHOMUKU CMIOCOGCTBYET YCTOUYUBOMY POCTY
rpy3o- n naccaxupoo6opota. Harpy3ska Ha >xefne3Ho[,0p0XXHble CUCTEMbI CYLLe-
CTBEHHO BO3pacTaeT, U nepef HamMmu CTOUT HenpocTas 3afa4ya o6ecneyeHus
HapOAHOro Xo3s1MCcTBa CTPaHbl 6e30MacHbIMU, CBOEBPEMEHHBIMU U KA4YECTBEH-
HbIMM NepeBo3KamMu. B koMniekcHOM npouecce y4acTBYOT MHOIME CNYXK6bI
Aopor, HO UMEHHO CPeACTBa XeNe3HOAOPOXHOW aBTOMaTUKK o6ecnevynsaloT
6e30nacHoe ynpasjieHue nepeso3kamu. [lenapTaMeHT cUMTAET, YTO AN peLle-
HUS 3TOM 3aAa4M He06X0AMMO COCPeAO0TOYMTb BHUMaHMe Ha TPpeX No3nLmsX:
TEXHUKa, TEXHOJIOrus, Kagapbl.

B TexHn4eckoe NepeBOOpYXeHne npegnonaraeT co3aa-
HME 1 BHEOPEHME HOBbIX CUCTEM U yCcTporcTB XXKAT, yaos-
NETBOPSIOLLIMX COBPEMEHHBLIM TPEOOBAHWUSAM, COOTBETCTBY-
IOLLMX MUPOBOMY YPOBHIO aBToMaTu3aumu, a no psgy
NO3MLMIA 1 NPEBbILLAIOLLNX ero.

PasBuTre TexHoNornm ana Halero Xo3amncTea o3Ha-
YaeT COBEPLUEHCTBOBAHNE CUCTEM TEXHNYECKOIO 06Cy-
XuBaHus n pemoHTa XXAT. Npaenenne OAO «P>X[» on-
penenuo cTpaTernio TEXHONOrMHYECKOoro pa3BmuTUa oTpaciv
Ha 6nuXxarLlee gecatuneTue. 3To MHHOBALMK, cO3aaHne
BbICOKO UHTENNIEKTYaSbHbIX, CBEPXHAAEXHbBIX CUCTEM.

XO03ANCTBY HYXHbI Kafpbl B cucTeMe paspabdoTKn Ho-
BOW TEXHMKM N TEXHONOIMI, HA MeCTax, rae OCyLLEeCTBIS-
eTcsl BHeIpeHue 1 aKcrnyaTaums, B 06pasosaTtesibHom cu-
CTemMe oTpacnu, OCYLeCTBNAWEN NOAroOTOBKY
CneuvanucTos.

KoHuenuus passutus CpeacTs Xene3Ho4opoXHOM aB-
TOMaTUKK, onpegenmeLlas HeO6XO0AUMOCTb U Lienecoob-
pa3HOCTb NnepeBoda TexHn4eckmx cpencts CLIB Ha Muk-
PO3NEKTPOHHYIO 3NEMEHTHY0 6a3y, nocTasuna 3agadvy
YCKOPEHHOI0 OCBOEHWS 9TOW NPOAYKLUNN.

OpfHoM 13 OCHOBHbIX NMPO61EM, KOTOpas CTOUT nepen
JernapTaMmeHToM, BCeMM pabOoTHMKaMM HaLLIero X03sInMcTea,
SIBMIIETCA M3HOC OCHOBHbIX POHAOB. C npeBbILLIEHNEM
HopMarumBa cpoka Cry>obl Npu HYyIEBO OCTATOYHOM CTO-
MMOCTW Ha CETU 3KCryaTUpyeTcs okono 70 % anekTpu-
YeCKoW LUeHTpanusauun, 6onee 40 % yCTponcTs aBTo610-
knpoBku. Kpome Toro, na 38 tbic. km Ll Tonbko 47 %
060pYyO0BaHO NIMHEMHBIMW MYHKTaMM Ha MUKPOMNPOLLeccop-
HOWM OCHOBe.

B pamkax nporpaMmmMbl OGHOBSIEHWSA 1 pa3BUTUSA CPECTB
XenesHoOOPOXHOM aBTOMATUKM peanimayeTcs Liesiesas npo-
rpamMma no MogepHU3aUmm cuctem ynpaereHunst Ha 10 kpyn-
HEMLLMX COPTUPOBOYHBIX CTAHLIMSAX CETW.

[o 2010 r. noctaBneHa 3ajaya BHEOPUTb Ha 3TUX
y3nax MUKpPONPOLIECCOPHbIE YCTPOMCTBA B COCTaBe KOMI-
NEKCHbIX CUCTEM aBTOMATUYECKOro yrnpaBreHUs CopTu-
POBOYHbIM MPOLIECCOM, & TaKXe COBPEMEHHbIE TOPMO3-
Hble CPEACTBA U KOMMPECCOPHOE 060PYA0BaHMeE.

ELLie ogHVMM HanpaBneHNeM, KOTOPbIM HaM NPeacTonT
3aHMMaTbCA B 6nvkanilee Bpems, ABAseTca opraHm3sa-
LMsi CKOPOCTHOIO U BbICOKOCKOPOCTHOIO ABMXXEHUS nac-
CaXupckumx noe3nos. Ata paboTa NOTpebyeT He TOMbKO
KoopAMHaLUMM YyCUNUiA BCEX NoapasaeneHnin MHpacTpyk-
TYpPbl, HO TaKXX€ TEXHUYECKOrO U TEXHONOMMHYEeCKOoro nepe-
BOOPY>XEHUS.

[enapTtameHTy NpeacTouT BO3riaBUTb M OPraHn30BaThb
paspaboTKy nakeTa CTaHOAaPTOB MO TEXHUYECKUM TPebo-
BaHVAM K yCTPONCTBAM XeNe3HOLOPOXHOM aBTOMAaTUKM,
K TEXHOMOMMM UX OBCNY>XUBaHWA 1 pagy OPYruX.

Kak B nto60oM npouecce CTaHOBSIEHNS HOBOIO MMEHOT-
cs1 Npo6nemMHble Bonpock!. Mbl 3T1 Npo6reMHble BONPOChHI
3HaeM M NpUHMMaeM BCe Mepbl ANs UX peLLeHus. K Taknum
npoénemam B NepByto o4epeb OTHOCUTCHA HeOOCTaToY-
HbIlA YPOBEHb NPOECCMOHASTBHBIX 3HAHWI HEMOCPELACTBEH-
HbIX UCMONHUTENEN. [Mpu4em He TONMbKO B 06CNY>XMBaHUM
HOBbIX MUKpoMpoLeccopHbix cpeacts XKAT, HO 1 nopow
penerHbIX YCTPOUCTB. Ha cerogHsALLHWI IeHb HEBO3MOX-
HO B NOJSIHOM 06beME 06eCneHnTb KBaNMPULUMpPoBaHHOE
TEXHMYECKOE OOCYXXMBAHWE Y PEMOHT CIIOXHbIX MUKPO-
NPOLECCOPHBIX YCTPONCTB 1 CONPOBOXAEHNE NPOrpaMm-
HOro o6ecneyeHns cunamm CTPYKTYPHbIX NOApasneneHni
XenesHbIX 4opor. HeT 4oCTaTtoqHOro MHCTPYMEHTapuUs u
KBanMmLUMpoBaHHbIX PA6OTHUKOB, MOSTOMY NPUXOOUTCSA
Nnonb30BaTbCA yCyramuy NpOeKTUPOBLLMKOB 1 pa3paboT-
YMKOB 3TUX YCTPOMCTB.

CyLuecTBytoLLan cucTema aKcnyaraumm ocHoBaHa Ha
naaHoBo-NpeaynpeamTesibHOM MEeTOAe U He No3BOoNseT
nepemnTy K 06CIy>XMBaHMIO YCTPOMCTB MO COCTOAHMIO. Moka
3Ty CUTyauMIO NEPENOMUTb HE YAAEeTCH.

B peLueHun ykasaHHbIX rpobem oTpagHO OTMETUTL POSib
n mecto Poctosckoro domvnmana BHUWAC, kotopbin yya-
CTBYET B pa3paboTKe NPaKTU4eCKn BCEX STUX NPOOGSIEM.

Mpw HenocpeaCTBEHHOM, aKTUBHOM Y4acTUK COTPYA-
HWKOB hbunmnana cosgarTcs ManoobenyXmBaemMble Ha-
nonbHble ycTponictea XAT: gatymkm cHeTa ocen, yCTpon-
CTBa KOHTPONS 3amnosiHeHUs1 nyTen, CKOPOCTEMEPSI,
BECOMEPbI, YCTPONCTBA JIOrMYECKOW 3aLLUMTbl CTPESIOK.

3HaunTeneH Bknaa KonnekTnea B pa3paboTky pecyp-
cocbeperarLmx TEXHONOMMIA. 3TO M COBPEMEHHbIE TEXHO-
1O TOPMOXXEHMSA OTLLENOB Ha COPTMPOBOYHON FOpKe, U
aBToMaTM3aLms KOMMPECCOPHOW CTaHLMN.

Pa3paboTku PocToBcKoro thunuana B 06nacTtu coBep-
LLIEHCTBOBaHMWSA COPTUPOBOYHBIX MPOLECCOB B KOMMEHTA-
pusax He HyxpgatoTcs. B HacTosLee Bpems peanbHO oen-
CTBYIOT, MOATBEPXAASA CBOM BbICOKUIA HAYHHO-TEXHUYECKUIN
YPOBEHb, CUCTEMbI aBTOMAaTM3aumm Ha ctaHumsax KpacHo-
Apck-BocTouHbI KpacHosipckoi goporu, BxogHas n MHe-
kasi 3anagHo-Cunbupckor noporu, bekacoo-CopTrpoBoY-
Hoe MocKoBCKOW JOpori.

3Ha4yuTesnbHy0 paboTy NPoBOAUT dunuan B caepe
NOArOTOBKM CreumanmMcToB oTpacnu. Jta paboTta umeet
HECKOJSbKO COCTaBAIOLLMX: yHacTme B y4ebHOM npoLiec-
ce PT'YTIC, 06yyeHne cneunanmcToB AOPOr Ha COOCTBEH-
HoOW naéopaTopHon 6a3e 1 HeENOCPEACTBEHHO Ha OObEK-
Tax aBTomMaTu3aumu.

B 3akntoveHve XoTenoch 6bl NOXenaTb KONNeKTUBY
Poctosckoro dmnunana BHANAC ganbHenwmx TBopyec-
KMX 1 MPOU3BOACTBEHHbIX YCNEXOB B fiefie CTaHOBNEHMWS
OTEYECTBEHHbIX CUCTEM aBTOMAaTU3aLMN.

2 ABTOMATUKA, CBS3b, MHDOPMATMKA
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C.E.AJALIYPOB,
aupexTop BHUWAC,
npocheccop, LOKTop
TEXH. Hayk

MoBbiwalowmecs TpeboBa-
HUSAA K UHTEHCUBHOCTU U
Ka4yecTBy NepeBO30YHOro
npouecca HacTOATesNIbHO
TpeO6yoT NOUCKa HOBbIX
noAxoAoB K aBToMaTtusauum
COPTUPOBOYHbIX NPOLLECCOB.
CnekTp nNpo6nemMHbIX Bon-
pocoB BeCbMa LUUPOK: CO-
BEpLUEHCTBOBaHME COO6-
CTBEHHO KOHLUenuuu n
TEXHOJIOrM1 ynpaBneHus
COPTUPOBOYHLIM MNpoLec-
COM, 3aMeHa TeXHU4YeCKoro
OCHaLLleHUs1 CUCTEM aBTOMa-
TU3aLUuM Ha ropkax u cTaH-
LuNAX, BbIGOP U 060CHOBa-
HUe NpPOorpaMMHbIX CPeAcCTB,
pa3paboTka matemaTuyec-
Koro obecrne4yeHuss cuctem
ynpaBneHus.

KoHuenuusa ynpaeneHus
npertepnena 3HavuTesibHble
nameHeHus. lMpakKkTuka
nokKasana: CJI0OXXHOCTb
o6bekTa (COpTUPOBOYHasA
ropka, cTaHumsl) NPUHLUNN-
anbHO UCKIIO4YaeT BO3MOX-
HOCTb MOJIHOrO aBTOMaTu-
YECKOro pexuma.
CornacHo HoBOMY npef-
CTaBJIEHUIO, NpPeasIoXKEeHHOo-
My coTpyAaHuKamu PoctoBc-
koro chunuana BHUNAC,
YyenoBeK «BO3BpallaeTcs»
B CUCTEMY, HO ero posnb
yXXe KayeCTBEHHO WHas.

OH opgHOBpeMeHHO 3apart-
YUK Luenu, yuutenb
(cybbeKkT, npoayumpyoLmnn
MHTENNEeKT) u obyyaroLmn-
csl (KpUTUYECKN BOCMNPUHMU-
MalLUA UHTENNEeKTyanb-
Hoe hyHKLUMOHUpOBaHUE
o6bekTa).
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OBPETAS CBOE JIULIO

B OcHOBbI TAKOrO BUAEHUS 3am0Xe-
Hbl H.M. ®oHapeBbim (BHUMXT),
KOTOPbI BBES B HAY4HbI 060POT JINH-
rBUCTUYECKME NepeMEHHbIe, Knaccu-
duumpytoLme Tun 6eryHa, ero xogo-
Bbl€ CBOMCTBA.

CyTb HOBOW TEXHONOMUM yrpaene-
HVA B YNPeXAeHun: cuctema pearu-
pyeT He TOJIbKO Ha CnoXuBLUMecs 06-
CTOATESNLCTBA, HO 1 Ha ee BO3MOXHbIE
COCTOSIHUA B 6yAyLLEeM. 3HAYUTENb-
Hbll BKNag B pasBuTMe 3TOr0 Ha-
npasneHns BHecnu yyeHble AN Ta.
B yacTHOCTW, KONNEKTUBOM Mo py-
KOBOACTBOM [OKTOpa TEXHU4ECKNX
Hayk FO.A. Myxu npeanoxeHo cTpo-
UTb PErpecCcroHHbIE MOLENM NpoLec-
ca CKaTblBaHWsi OTLIEMNOB C rOPKu Ha
OCHOBE aKTUBHOIO 3KCNEPUMEHTUPO-
BaHWA C MOMOLLIbIO CneLuanbHO Co-
3paHHoM BaroH-nadopartopum. Cneup-
anuctbl OWNTa npegnoxunu ans
aBTOMaTM3aLMmM COPTUPOBOHHBIX MPO-
LLeCCOB UCMOSIb30BaTb BbIYUCIUTENb-
HYI0 TEXHWKY U CrieLman3npoBaHHble
YCTpOWCTBA CBA3M C 06bekToM. Of-
Hako OTCYTCTBME afeKBaTHOro MaTe-
MaTu4ecKOoro annapara, CoOTBETCTBY-
IOLLMX BbIYUCIIUTESbHBIX CPEACTB U
NporpaMmmMHOro oéecrneyeHns He no-
3BOJIUNN peann3oBath Ha peasibHOM
06bekTe 3PPEKTUBHO PabOTAIOLLYIO
cucTemy.

Bonee nnogoTBOpHON AJ1a NpaKTyu-
KW oKasanacb naes MCrnonb3oBaHUs
MMKPOMPOLIECCOPHbIX CPEACTB, BbICKa-
3aHHas B.H. MBaH4yeHko B 1979 . Ha
OCHOBE MUKPOMPOLIECCOPHBIX arperar-
HbiX cpefcTtB «MukpodAT» rpynnoi
MOnoAbIX COTPYAHVKOB kadbepb! «As-
ToMaTvKa 1 TefieMexaHuKa Ha >Xenes-
HOLOPOXHOM TpaHcnopTe» PUNXKTa
6bls1a co3faHa MUTaLMoHHas Moferb
npotiecca pactopMmMpoBaHms cocTa-
BOB 1 060CHOBaHa npuHuMnmasbHas
BO3MOXXHOCTb 1CMOJb30BaHNA MUKPO-
MPOLECCOPOB A5 HA3OBbLIX YPOBHEN
ynpasneHnsi COPTUPOBOYHbIMU FOpKa-
MU. XOTS MHTENNEKTyasbHble (OyHK-
UMM 3TUM cucTemam Bbiv HegoCTy M-
Hbl, TeopeTn4eckne paspadboTKu
Heo6X0AMMOro MaTemMaT4ecKoro ar-
napara ynpasfieH1s MPOoJOSKasImCh.

Bbina paspaboTtaHa TpexypoBHe-
Bas cCUCTEMa WHTENNEKTYanbHOro
(hYHKLMOHMPOBaHWSA, BKIOYaoLas
oby4eHne cCuUCTeMbl, pacyeT OnTu-
MarnbHOro pexuma ckaTblBaHus, pea-
nM3aumio 1 KOPPEeKLMo anroputma
yrnpaBeHnst  Mogenen.

VccnemoBanmcb BO3MOXHOCTU
NOCTPOEHMSA MaTeMaTUHECKMX MOofe-
new ckaTtbiBaHWSA HA OCHOBE MeToAa
rpynnoBOro y4eTa aprymMeHToB, pas-

pa6otaHHoro A.l". iBaxHeHKo (MHCTW-
TyT KnbepHeTnkn PAH). Takne meto-
Obl CHUMAIOT OrpaHn4eHns METOOOB
aKTWUBHOIO 3KCNepuMeHTa npu nocT-
POEHUN pErPECCUOHHBIX MOAENEN.

ApanTnpoBanuck CyLLECTBYHOLNE
noaxodbl U METOAbI TEOPUM Pacros-
HaBaHMs 06pa3oB A peanusaumm
noen ynpexgarowiero ynpasfieHuns.
MosiBUNack BO3MOXHOCTb Npeacka-
3aTb X0J0Bble CBOWCTBA OTLiEeNa ao
Havana OBWKEHWs Mo aHanuay ero
XapakTepuCTUK: BeCy, TUMY NOALINM-
HMKOB, pOfy BaroHa, Temnepartype Ok-
py>atoLen cpefpl u ap. A1a Teopus
afieKBaTHO NPosiBNAeT cebs 1 B Npo-
Lecce BblGbopa CTYNeHW U BpeMeHU
TOPMOXXEHUSI OTLLEMOB.

Pa3pabatbiBanmcb COBPEMEHHbIE
CXeMbl 06y4eHMs MaLLMHbI, OCHOBaH-
Hbl€ Ha BEPOSITHOCTHOM MOBELEHMMU
CUCTEMbI U YyYUTENSA B OTNNYME OT
OETEPMMHUPOBAHHbLIX COBETYUKOB,
ogopmreHHbIx B Buage UNYT, UITYC
(MHGOPMALMOHHO-NTOrMYecKme ycT-
POVICTBa FOPKN N CTaHLUMUWN COOTBET-
CTBEHHO).

ST naev HaLwm NoHMMaHWe 1 nog-
OEPXKY y Ha4yasbHVKa rnaBka CUrHa-
nmsaumm n cessu B.C. Apkarosa. Npu
PUNXKTe B 1980 r. 6binia opraHn3o-
BaHa OTpacrnesas Hay4Ho-uccnegosa-
Tenbckas naéopartopus «Mukpo-
NpOoLEeCCopHble MHPOPMAaLMOHHO- YIi-
paBfisloLLME CUCTEMbI Ha XXEeNe3Ho-
JOPOXHOM TpaHcnopTe» (OHWJI
«MINYC») uncneHHoCTbI0 25 YenoBek.

Bbin paspaboTaH nepsbIi oTeYe-
CTBEHHbI MUKPOMPOLECCOPHbIA KOM-
niekc, Kotopbii B 1984 r. BBEOEH B
3KCnyarauunio Ha ctaHumn KpacHbIn
Jlnman JoHeukon goporn (KI'M-PU-
M>KT), B 1985 r. — Ha KO>xHoW ropke
CcTaHuumn baTtalck, B nocregyoLlem
Ha ctaHumax — Opck, LilennHorpag, ba-
TeBO, [OpbKMN-COPTUPOBOYHBIN U Ap.
VkazaHmem MINC Ne 25L] co3paeTtcs
lMporpamma BHeOpeHus1 kKomnsekca
KI'M-PUNXKT Ha 25 copTUPOBOYHbIX
ctaHumsax CCCP. [ins atoro B PocTo-
Be-Ha-[JoHy oTkpbiBaeTcs dmnuan Kb
LILL co wTaTtom yumcneHHocTbio 250
YeroBekK.

OpHOBpeMeHHO Ha hakynbTeTe
PUMXXTa nosiBnsieTcsa HoBasi cnewma-
nm3aums ans NoaroTOBKM MHXXEHEPOB
B 061aCTV MUKPOMNPOLIECCOPHOM TEX-
HUKWN Ha >XeNe3HOOO0POXXHOM TpaHC-
nopte. B 1983 r. B PUWM)KTe cospa-
erca BbinyckatoLas kacpegpa MNYC,
KoTopyto Boadrnaesun B.H. MiBaH4eH-
ko. B 1987 r. Ha 6a3e OHWUJ1 n chunu-
ana Kb UL opraHnsyetcsa PocToBc-
kui counuan «BHUWxenpopasTo-

ABTOMATUKA, CBA3b, MHOOPMATHKA

3

02.11.2007, 17:41



T ‘ Avt11.p65

CTPATErWA PA3BUTUSA CUCTEM XAT

MaTtunsaumsa», QUPEKTOPOM KOTOPOro
Ha3Ha4vaeTcs B.H. IBaH4eHKoO.

B HacTosLLee BpeMsi POCTOBCKUM
dmnmnanom BHNWAC pykoBoguT fOK-
TOp TEXHUYECKUX HayK, npodeccop
A.H. LLla6benbH1KOB.

CerogHs 3gecb TpyasTcsa 94 Bbl-
COKOKBaIIMOMLIMPOBAHHbIX CrieLmani-
CTa, U3 HNX NSATb OKTOPOB HayK. du-
nmMan oCHalLleH caMol COBPEMEHHOM
TeXHWKOW. Hapsigy ¢ Npou3BOACTBEH-
HOW OEeATENbHOCTLIO COTPYLAHMKM OCY-
LLeCTBNSAIOT MI040TBOPHbIE HAy4YHbIE
nccrneaoBaHus.

Hay4Has geatenbHocTb PocToBc-
koro dpunmnana BHUNAC nmeeT Tpu
COCTaBNsAoLLME:

pa3suTne yHOaMeHTasbHbIX OC-
HOB aBTOMaTu3auMm TPaHCMOPTHbIX
NpOLEeCCOB;

pa3paboTka NepcrneKTnBHbIX Ha-
npaBfieHnn, UMEOLLIMX MIHHOBaLIMOH-
HOE 3Ha4YeHne B NPaKTUHECKON Oes-
TENbHOCTWN OTpacny;

BKJTIOYEHNE 3SIEMEHTOB Hay4HOW
HOBW3HbI B peasibHble MPOEKTbI, Bbi-
MOJSIHAEMbIE MO AOrOBOPHOM TEMATMKE.

Bce Tpu HanpaeneHus B3anMMoCBs-
3aHbl 1 B3anmoobycrnosneHbl. OyH-
JaMeHTarlbHble NCCNea0oBaHMA 3aKna-
OblBAlOT OCHOBY MNPUOPUTETHOrO
y4acTus UHCTUTYTa B MEPCMNEKTUBHbIX
pa3paboTkax. Bce ycunua cocpepo-
TOYeHbl Ha CO34aHUN OCHOB WUHTEN-
NeKTyanbHOro (OyHKUMOHMPOBAHMS
TPaHCMNOpTHbLIX cuctemM. PelueHunio
3TOM NPO6IEMbI, B HACTHOCTU, NOCBSA-
LLeHa JoKTopckas aucceptaumnsa AH.
LLla6enbH1KoBa «PaspaboTka Teopun
1N METOOOB aBTOMaTU3aLMM ypaese-
HWS1 CNOXHBIMM MPOLiECcCamMm Ha cop-
TUPOBOYHOW CTaHLMU».

Ha KoHkypce, nposegeHHom Poc-
CUNCKMM (DOHOOM (PyHOAMEHTaSbHbIX
NCCnegoBaHvii, cneunanmcTel omnm-
ana BbiMrpanu rpaHTt «Passutume Teo-
pvn NpeLcTaBneHnst  06paboTKn He-
YEeTKOW MHOpMauMM KU 3HaHWUNA,
oTpaxarLLMX OUHAMUKKY NPoLeccoB
B cnabo chopmManuadyembix 3agadax
NPUHATUS PELLEHNIA».

CotpygHvkamu gomnmana, Kotopble
HEeOOHOKPAaTHO y4acTBOBasIM B MEX-
OYHapOOHbIX BbICTaBKax, COCTaBIIEH
aHasIMTUYECKNIA 0630pP MO UHTENSEK-
TyanbHbIM CUCTEMaM Ha TPaHCMopTe.

®yHOameHTasIbHbIe UCCreaoBaHUs

ABNAOTCH HE TOSIbKO OCHOBOW MHHO-
BaLMOHHbIX NPOEKTOB, HO U 3aJ10roM
YCMELLHOrO BbINOSIHEHNS TEKYLLIMX NPO-
€KTOB, BbIMOSIHAEMbIX M0 JOroBOpaMm.

Pa3paboTka nepcrnekTUBHLIX Ha-
npasneHun, UMeroLLMX NHHOBALIMOH-
HOe 3Ha4eHne, OCyLLIeCTBIISETCH B TeC-
HOM COTPYAHMYECTBE C Y4YEHbIMU
BeOyLLMX Hay4HbIX KonnekTnsos. Oc-
HOBHas 3ajadva — pacLumpeHve cde-
pbl Hay4yHOM WM MNPaKTUYEeCKoW haes-
TeNbHOCTU KomnnekTnaa dunmana. B
paMKax 3TOl COCTaBMAOLLIEN BbIMOJI-
HAIOTCA criegytoLume paboTbl.

CosmecTHO ¢ PIY, PI'CY 1 psgom
kadpenp PrYIC paspabartbiBaeTcs
NPOEKT CO3[4aHUA TPaHCMOPTHOrO
NormcTnyeckoro LeHTtpa Ha fore Poc-
CUK, NPU3BaHHOO MOBbLICUTbL 3dDhek-
TUBHOCTb B3aMMOLENCTBUA pasnnyd-
HbIX BVAOB TPAHCTOPTa B 30HE NOPTOB
A30BCKOro 1 YepHoro mopei.

BwmecrTe ¢ kadbegpon «CtaHumm n
rpysosas pa6ota» PI'YTIC paspabo-
TaHa KoMrnekcHas nporpaMma o uc-
CNeoBaHMI0 N TEXHNKO-9KOHOMMYEC-
KOMY O60CHOBaHMIO pas3BuUTuUSA
XKene3HoO0POXHbIX Y310B, CTaHLIMN.

lMpw y4acTum rpynnsl cneymanmnc-
ToB CeBepo-KaBkasckon foporu pas-
pabaTbiBaeTCqd KOMMEKC TeM Mo
MOHWTOPWHIY U aBTOMAaTN3aumm 3neK-
TPUYECKNX N IHEPreTUHeCKNX cucte-
M:MOHUTOPVHI 1 aHa/In3 nHdhopmMaLmmn
nokasarenen TPaHCMOPTHbIX CUCTEM;
3KCMepTn3a KayecTsa sHepreTnyec-
K1X nokasatesien (C Lienbio CHKEHUS
NoTepb 3NEKTPUHECKON SHEPTUN); HO-
Bble TEXHONOMMWN CHWXEHUS MOTepb
SMEKTPUHECKON 3HEPTUM HA NPeanpu-
ATUAX OTPACIY, YMEHbLLIEHWS aBapuin-
HOCTW 0OOPYAOBaHMS.

B ycnosusax nosbilleHns Tpebosa-
HWIN K Ka4eCTBY NepeBO304HOro Npo-
Lecca v cepTudmrkaLmm CooTBETCTBY-
IOLLIMX CUCTEM YnpasieHns 0co6oro
BHUMaHWUS 3aCy>XMBaKOT pa3paboT-
KU chunmana B Teopum MeHeIKMeHTa
N Ka4ecTBa.

3aBsepLuas KpaTkun aHanus3 ges-
TenbHOCTM PocTtoBckoro cunuana
BHUWNAC, xoTenocb 6bl noxenatb
OPY>XHOMY 1 paboTOCNOCOBHOMY KOJ1-
NeKTUBY AafibHENLIMX YCMexoB BO
BCEX chepax AesiTeNbHOCTU: MPOn3-
BOLCTBEHHOW, HAay4HOW, KopriopaTuB-
HOro CTPOUTENbCTBA.

C nmeHem Bnagumupa Hukonaesn4ya lBaH4eHKO
CBAI32HO Havaso nepeBofa ropoYHbIX YCTPOMUCTB Ha
HOBYIO 3NIEMEHTHYI0 6a3y. [lof ero Hay4HbIM PyKO-
BoactBoMm B 1983 r. Ha ctaHumu KpacHbi JlumaH
[oHeuKon ooporn NocTpoeHa nepeas OTeYeCTBEH-
Has MUKpOrpoLeccopHas cuctema asToMmaTnaasmm
COPTUPOBOYHOW FOPKU, NOSy4MBLLIASA HA3BAHNE KOM-
ropOYHbIf

MUWKPOMPOLECCOPHbIA —

-

nnekc
f KIMM-PUVDKT.
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CTABKA

B.\. KONIECHMKOB,
akagemuk PAH, pextop PIYTC

B KntoyeBbIMK LLAramMmmn B passutum
WMHHOBaLWIOHHOIO YHUBEPCUTETA ABIS-
eTca pa3paboTka M1uccumn By3a 1 no-
NUTUKKM B obnacTtu kavectea. Muccus
PI'YTC — npepocTaBneHne 1 nepepa-
Yya 3HaHWMK, OnbITa, HAKOMMEHHbIX MU-
POBbLIM COOBLLIECTBOM B 0651aCTU Ha-
YKW, TEXHOMOIMIA N yrnpaBfieHns Ha
TPaHCMNopTe U B MPOMbILLIEHHOCTM C
Y4ETOM NOTPEBHOCTEN NIUHHOCTU, 06-
LecTBa 1 rocyagapcraa.

PykoBoaCTBYACh BbiLLEYKa3aHHbI-
MU NpUHUMNaMK, NS NPU3HaHnS m
cepTudmKaumm (aTTectaumm) cucte-
Mbl MEHEPKMEHTA Ka4eCTBa Hay4HO-
neparorvyeckun konnektms PIryric
peanuayeT NonuTUKy B 061acTu Ka-
yecTtBa. OHa BKJtO4aeT B ceds cre-
JyHOLLIME MPUOPUTETHBIE HaNPaBNeHUs:

HernpepbIBHOE MOBbLILLEHNE Kaye-
CTBa NOArOTOBKM KOMMETEHTHbIX Cre-
LManMCTOB Ha OCHOBE pas3BUTUSA 0O-
pa3oBaTesibHOro, Hay4Ho-uccneaoBsa-
TENbCKOro U BOCMUTATENBHOIO Mpo-
LieccoB, 060raLleHHbIX COBPEMEHHbI-
MW MHHOBALIMOHHbLIMM TEXHONOMUSAMM
B 0612CTV HayKW, TEXHUKK, Megarorun-
KU, NCUXOJOrnu;

6e3yCnoBHOE NMAEPCTBO PyKOBOA-
CTBa, NPUHUMALOLLIEr0 Ha cebs OTBET-
CTBEHHOCTb B OpraHmaaumm, KOHTpo-
J1€ N KOPPEKTUPOBAHUN AEATESIBHOCTU
BY32a;

3aMHTEPECOBAHHOCTb KOSISIEKTUBA
TBOPYECKM MbICIIALLINX, BbICOKOKIIACC-
HbIX COTPYOHWKOB, OObeAUHEHHbIX
0BLLMMM KOPNOPaTUBHBLIMU LEENSMU U
3afa4amu 1 paboTaroLLmx B oyxe B3a-
MMOMOHUMAaHMS 1 B3aUMOMOMOLLIN;

CUCTEMHBIN NOAX0 K YNpaBieHuIo
0eATeNbHOCTbI0 YHUBEPCUTETA Kak
€[WHOro opraHm3ma B yCrioBmsaX ero
HenpepbIBHOrO CaMOCOBEPLLEHCTBO-
BaHWs;

JanbHelLlee pacLUMpeHme CneKT-
pa 06pas3oBaTesbHbIX YCyr U Hanpas-
JIEHUIA HAYy4YHbIX UCCEAOBaHNA Ha OC-
HOBE aHanM3a W NpPOorHO3MpoBaHMUs
KOHBIOHKTYPbI PbIHKA, MPUCTanbHOro
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HA YENOBEYECKMU KAMUTAN

MbI1 >xuBem B 3noxy 6bICTPbIX U3MEHEHUA. 3HaHUA
CTaAHOBSATCSl OAHMM U3 BaXKHEMLLMUX CTpaTernyec-
KUX pecypcoB rocyapcTtB, OTAENIbHbIX Npeanpus-
TUIA U PELLALLUM KOHKYPEHTHbIM NMpeumMyLLe-
CTBOM KOHKPETHOIO YeJsloBeKa Ha pbIHKe TpyAa.
OHun o6ecneymBaloT MHHOBaLMOHHOE pa3BuUTHne
otpacnu. lNMpouecc 06y4eHUs cCneumanucToB TaKXe
[OJMKEeH 6bITb MHHOBaLUOHHbIM. KonnekTtus
PIr'YIC B TeCHOM COTPYAHUYECTBE C aKkapgemMum-
YeCcKUM cO06LLEeCcTBOM, BO B3aMMOL4EUCTBUM C
OCHOBHbIMU paboTtogaTtenamu — OAO«PXX»,
NPOMbILLJIEHHbIMU KOMMaHUAMU, OpraHamm

BHMMaHWA K 3aKa3am 1 TpeboBaHNAM
noTpeduTens;

OOCTYMNHOCTb, ONEePaTUBHOCTb, OT-
KPbITOCTb, TOMMYHOCTb BCEro 06bema
NHOpPMaLMKM MO BCEM HanpasBfieHn-
AM MeHeKMEeHTa Ka4decTBa, BKIIHO-
Yyas BHELLHWI U BHYTPEHHWUIA ayauT, a
TaKxe O6bICTPOE NPUHATME U OCYLLIE-
CTBMEHME PELLEHNI.

[nsa noBbILLEHMSA 3PHEKTUBHOCTH
MOLrOTOBKM Hay4HbIX U NeJarorndec-
KUX KapoB B YHMBEPCUTETE OCyLLe-
CTBISIETCA coLparnbHas 1 Matepuasb-
Haa nopaepxka OOKTOPAHTOB U
acnupaHToB. Y Hac umeetcsa (OoHf
nopaep>XXKM MosiodbIX yHeHbIX, 32 CHET
KOTOpPOro m3garwTcs MoHorpadun,
aBTopedbepathbl guccepTaumin, onna-
YMBAOTCH y4acTUe B HayYHbIX KOH-
depeHUnsix, KOMaHANPOBKM B Hay4-
Hbl€ LLeHTPbI HALLEN CTPaHbl.

E>xerogHo yHMBEPCUTET BblInycKa-
eT 6ornee 2000 MmonofpIx crieupnanmc-
TOB AN NPEAnPUSTAA TpaHcnopTa u
MPOMBbILLNIEHHOCTW, OPraHoB yrnpasne-
HWS, cdepbl yCnyr, Manoro u 60sb-
Loro 6uaHeca. OcyLLUeCTBNAETCA NOA-
rOTOBKa WHXXEHEPOB MyTen CoobLLe-
HKS1 MO BCEM OCHOBHbIM XXene3Ho[0-
POXHbIM CNEeLManbHOCTAM, a Takxe
NH>XEHEPOB LLIMPOKOro Npodhunsis, 9Ko-
HOMMWCTOB, MEHEMKEPOB, JOKYMEHTO-
BELOB, IOPUCTOB U coumasbHbIX pa-
60THMKOB. B yHMBepcuTeTe y4yarcs
oKoso 13 Tbic. cTyaeHToB no 31 cne-
uManbHOCTM, B TOM 4ucne 6onee
7 TbIC. — MO 0O4YHON HOPME 0BYHEHUS.
B cTpyKTypy yHMBepcuTeTa Takxe
BXOOAT TEXHUNYECKUI NULIEN, B KOTO-
poM oby4atoTtcs 6onee 300 y4Hallmx-
¢4, N 4yeTbipe unmnana. Y4e6Ho-BocC-
nuTaTenbHbIN Npouecc BeayT 6onee
800 npenopasatenen, npu atom 71 %
N3 HUX UMEIOT YYEHbIE CTEMEHMW.

B yHvBepcuTeTE BEOETCA NOArOTOB-
Ka MO HOBbIM CMeunanbHOCTAM:
«MOCTbI 1 TPaHCMOPTHbIE TOHHENMWN»,
«Hanorn v Hanoroo6noxeHue»,
«QKcrnyaTauyms neperpy3o4Horo o6o-
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py£oOBaHWsA MOPTOB M TPaHCMOPTHbIX
TEPMUHAIOB», «YNpaBneHne NepcoHa-
nom». B 2007 r. 06b5BeH nepsbIii npu-
€M Ha cneumanbHOCTb «[poMbILLIEH-
HOE N rpaXXaaHCKOe CTPOUTENBCTBO».

By3 coxpaHun n passuBaeT cuc-
TeMy pacnpeneneHunsi MonofplIx crne-
LManuncToB Ha NpeanpusThs 1 B opra-
Husauumn. B npowepgwem roagy
60nbLUas YacTb CTYAEHTOB Nony4unna
rapaHTMpoBaHHOE TPyOOYyCTPONCTBO,
obyyasnch Ha nocnegHeM Kypce.

Y Hac pa3paboTaH MexagakynsTeT-
CKUIN NabopaTopHbI MPOrPaMMHO-TEX-
HNYECKUIA KOMINEKC ONs KOMaHOHON
MOAroTOBKM CMELMan“CTOB Pa3nnyHbIX
HanpasneHn — «BupTyanbHas xenes-
Has gopora». Cynep-TpeHaxkep co3gaH
Ha OCHOBE COBPEMEHHOM XEeNe3HoJ0-
POXHOM TEXHUKW N NOKASIbHOW BbI4MC-
NUTENBbHOM CETV aBTOMATU3NPOBAHHbIX
pabounx MecT. Bce 310 pa3meLleHo B
OecsATKe 3as10B 1 nabopartopun, obbe-
OVNHEHO BOFTOKOHHO-OMTUHECKOW NINHU-
€1 CBSA3M C MOLLIHbIM CEPBEPOM, OCHa-
LLIEHHbLIM CrieLasibHbIM MPOrpamMMHbIM
obecneyeHrem. Byayiume gucneTyeps,
MaLLUVHWCTbI IOKOMOTUBOB, CBA3UCTI,
BarOHHWKM, NyTeNLbl, JIOMMCTbI OOHO-
BPEMEHHO MOrpyXXaroTcs NpakTU4ecKm
B peasibHyH0 Noe3aHy 06CTaHOBKY.

KayecTBo kagpoBOro noteHumana
TPaHCMOPTHLIX MPELNPUATUA BO MHO-
rOM 3aBUCUT OT KadecTBa obpasoBa-
TenbHOro npouecca. B By3e Ha npoTs-
»XeHum nocnegHux 10 et passuBaeTcs
cucTeEMa MeHeKMEHTa kayecTsa nog-
rotoBku creuuanuctoB. C aTton Le-
nblo codnaH LleHTp MoHuUTOpUHra Ka-
yecTBa 06pa3oBaHus. Yxxe cenyac 3a
CEMECTpP UEHTp npoBoauT 6onee
20 000 ceaHcoB TecTMpoBaHus Mo
6OMbLUMHCTBY NpeaMeToB. Ycnesae-
MocTb B 2006—2007 y4e6HOM rogy ro-
Bbicunacb Ha 8—12 %.

Oco6oe BHMMaHVE Mbl yaensem
NMOAroTOBKE CneumanncToB 6a30BbIixX
creumanbHOCTEN, K KOTopbIM, 6e3yc-
NOBHO, OTHOCATCSA U CreumnanbHOCTU

pervoHanbHOW BNacTU CTPOUT MHHOBALMOHHbIN
YHUBEpCUTET, OTBEYaIoLMA BCEM Tpe6oBaHUAM
COBPEMEHHOCTH.

CnaBsHou 3apa4en PI'VYIC aBnsaeTcsa noarortoBka
CreLmnannucToB A/ OCHOBHOIO 3aKa34yuKa — Xxenes-
HOAOPOXXHOIro TPaHCNopTa — B HEO6XOAUMbIX
ob6bemax u TpebyemMoro Ka4ectTsa npu oés3aTesib-
HOM COGNIOAEHUN FOCYJapPCTBEHHbIX CTAHAAPTOB
npocpeccnoHanbHOro o6pa3oBaHus C y4eToM
pekoMeHAaLun y4e6HO-MeToan4eCcCKUX oobegnHe-
HUMA N HA OCHOBE UHTEerpauumn HayKu, NpPoM3BOACTBa
M MIHHOBaLMOHHbIX 06pa3oBaTesibHbIX TEXHOJIOTUNA.

dakynbTeTa «ABTOMaTUKA, TENeme-
XaHVKa W CBSI3b», MHTErpvpyloLime
HaLLW OTHOLLEeHWs ¢ pununanom BHN-
NAC. 3T1o cneumanbHOCTK: «ABTOMA-
TUKa, TENEMEXaHNKa N CBA3b Ha Xe-
Ne3HOAOPOXHOM TpaHcnopTe»,
«MHOrokaHasnbHble TENEKOMMYHUKa-
LIMOHHbIE CUCTEMBI», «BblumcnnTens-
Hble MaLUNHbI, KOMMJIEKCbI, CUCTEMbI
n cetn», «/IHpopMaLMOHHbIE CUCTE-
Mbl Y TEXHOJOM N>,

Moappasnsas konnektns PocToBsc-
koro cpunmana BHUWAC c obunenHom
natoun — 20-neTvemM co3faHust, oTMedy
OCHOBHblE pe3ynbTaTbl HALLIEro B3au-
MOBbIFOQHOMO COTPYAHMYecTBa. Hau-
HY C TOrO, YTO NATb BbICOKOKIIACCHBIX
cneumanncToB, OOKTOPOB Hayk,
nNpodeccopoB B pasHbix opmax co-
BmeLLatoT paboty B PIYTIC n Poc-
ToBCckoM chunmane BHUNAC. Paspa-
6aTtbiBas U BHeOPSA B MPOM3BOACTBO
BOCTpebOBaHHbIE MPaKTUKamMm CoBpe-
MEHHbIE CUCTEMbI aBTOMartM3aumm
COPTMPOBOYHbIX MPOLIECCOB, OHW MPpU-
o6LaloT HaLWMX CTYAEHTOB U acnu-
paHTOB K NepenoBoit XXene3Ho4oPoX-
HOM Hayke, NPUBHOCAT B Yy4eOHbI
NpoLecC 3MeMeHTbl UccnenoBaHus,
06€eCcneyMBatoT BbINOHEHNE TEOPETU-
YECKM LIEHHbIX M MPaKTUYECKM NoNes-
HbIX BbIMYCKHbIX paborT.

Poctosckun counuan BHUNAC —
6asoBoe ana PIYIC npegnpusitue
ONa NPOBEAEHUsI NMPAKTUKN CTyOeH-
TOB M CTXMPOBOK Npenogasartenen.
He octaemcs B gonry v mbl. JJocTa-
TOYHO cKasaTb, 4YTO 45 % coTpyOHK-
KOB chmnmnana — BbinyckHuku PIYTIC,
M3 HUX 73 % 3aHUMarT PyKOBOOS-
LLMe JOJMDKHOCTU, T. €. 06ecneymnsaroT
NPOU3BOACTBEHHYO, HAYYHYHO, UHHO-
BaLMOHHYO MOMTUKY counmana.

CoBmecTHoO ¢ PocToBCKMM chunu-
anom BHMWAC n Ha ero npounssog-
CTBEHHOWM 6a3e Mbl MPOBOAUM Nepe-
MoaroToBKY CMELMASIMCTOB XEeNe3HbIX
Oopor — nNoTpebuTenen HoOBOM TEXHK-
K1 1 COBPEMEHHbIX TEXHOOMNIA.

ABTOMATUKA, CBA3b, IHDOOPMATMKA
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COB
MTEXH

PEMEHHbBIE METO[b

OPI AHM3ALIMOHHOTO
ONOTMYECKOTO YTPABIEHIASA

AH. WABEJIbHVKOB,
IVIpeKTOp, fIOKTOp TexH. Hayk | MPOChecCMoHanbHOro onbiTa U UHTENNEKTyaNnbHOro noTeHumnana.

PocTtoBckuu counmnan BHUMAC ocHoBaH B 1987 r. [iBaguatb ner
ANg UCTOPUU CPOK HebonbLUuOW. Ha nepBom aTane npoucxoauno
chopmupoBaHue KonnekTuBa, Hay4yHoOM TeMaTukun, ccpep nNpoums-
BOACTBEHHOW AEATENIbHOCTU, CTAaHOBJIEHUE, a 3aTeM HaKonseHue

M Mepuopa ctaHoBNEHMS doununana co-
Bnas c NpoBeAeHNEM SKOHOMUYECKNX
pecopM B CTpaHe 1, B HaCTHOCTU, Ha
Xene3HoJOoPOXXHOM TpaHcnopTe. He-
CMOTPS Ha U3BECTHbIE TPYAHOCTU TOro
nepvoga, yaanocb COXpaHuTb TBOp-
YeCcKylo, Hanbonee akTUBHYIO YacTb
KONNEKTMBA, CO30aTb HECKOMbKO HO-
BbIX CUCTEM M BHEOPUTbL UX B MPOU3-
BOLCTBO, OCYLLIECTBUTb psf Nepcrekx-
TUBHbIX pa3paboToK.

OCHOBHbIE YyCUMUSA KOMNEKTMBA
HanpaeneHbl Ha BbINOSIHEHWE HaYYHO-
nccnenoBaTesbCKMX U OMNbITHO-KOHCT-
PYKTOPCKUX pas3paboToK, co3paHue
MaTemMaTnyeCcKnx MOAENen, onucbIBa-
OLLMX npouecc pacdopMUpoBaHUs
COCTaBOB Ha COPTMPOBOYHOM rOpKe,
N NpaKTU4eckoe MPUMEHEHME KX B
cucTeMax agToMaTsauum; paspadoT-
Ky CUCTEMbI yrpaBneHunsi, KOHTPOns,
ANarHOCTUKU 1 aHanm3a PyHKLMOHM-
pOBaHWA HAaNOJSbHBIX Y MOCTOBbIX YCT-
POWNCTB COPTMPOBOYHbIX FOPOK.

Mom1mo aBTOMaTU3aLMM COPTUPO-
BOYHOIO NMpoLecca, Hallm cneumanm-
CTbl pa3pabaTtbIBatoT, BHEAPSIOT U CO-
NPOBOXJAlOT CUCTEMbI aBTOMaTU3a-
UMM TEXHOMOMMYECKMX MPOLIECCOB,
aBTOMaTU3NPOBaHHbIE CUCTEMBI Y-
paBneHusi rpy30BbIMU NEPEBO3KAMMW.

dununan BedeT NyckoHanagoyHble
paboTbl Npy BBOAE B 3KCMyaTaumio
aBTOMaT3UPOBAHHbIX CUCTEM YyrpaB-
NEeHNs TEXHOSIOMMHYECKMMU NpoLiecca-
MW 1 MHCPOPMALIMOHHBIX CUCTEM Ha
Xene3HOOOPOXXHOM TPaHCMOpPTE; OCy-
LLIECTBNSET NPOEKTUPOBAHME CPELCTB
aBTOMAaTUKMN, TENEMEXAHNKM U CBA3U
Ha >XeNe3HOLOPOXXHOM TPaHCropTe,
B TOM 4M1CIle CUCTEM aBTOMaTM3aLmm
COPTUPOBOYHBIX CTAHLMK, pa3paboT-

Ky, BHepeHWe 1 CONpPOoBOXOEHNE KOM-
NMEKCHbIX MHPOPMALIMOHHO-YNpaBs-
IOLWMX CMCTEM WM aBTOMaTU3UpPO-
BaHHbIX CUCTEM MOAAEPXKN MPUHS-
TWS PELLIEHWI C UCMONb30BaHMEM Me-
TOOOB WHTENMNEKTYaNbHOro aHannaa
JaHHbIX, pa3paboTKy 3KCMEePTHbIX CU-
CTEM aHanmn3a TeEXHNYECKOro COCTos-
HUS1 YCTPOWMCTB XXENe3HOOO0POXHOM
aBTOMAaTVKM 1 MNAHNPOBAHNSA UX TEX-
HMYECKOro 06CNYXXMBaHWS.

Halumm nepebIM peanuaoBaHHbIM
NPOEKTOM cTana cuctema asTomaTu-
3aumm copTUPOBOHHON ropkm KI'M-04
Ha 6a3e KTC JINYC-2 «MUKPOLAT»,
KoTopas BHegpsiacs Ha cetn B 1988—
1990 rr. CerogHs 0Ha hyHKLMOHMPY-
eT Ha 15 copTMPOBOYHbLIX ropkax Poc-
cum n ctpadH CHI. 3atem 6bina
paspaboTaHa cuctema KOMMIeKCHON
aBToOMaTM3aLmUmM COPTUPOBOYHOM Fop-
k1 KI'M Ha 6a3e NpoMbILLIEHHbLIX KOM-
nbtoTepoB. B HacTosLLee Bpems oHa
BHEPSETCA Kak Ha BHOBb aBTOMaTu-
3MpyeMbIX ropkax, Tak U Ha ropkax,
paHee 060pPYAOBaHHbIX CUCTEMOM
KIr'M-04. Cuctema BkntoyaeT B cebs
NOACUCTEMbI aBTOMATU3NPOBaHHOMO
ynpaeneHus mapwpytamu TAL MH,
perynnpoBaHns CKOPOCTEN cKaTbIBa-
HYS OTLLENOB W yrpaBneHns npuuesb-
HbIM TOpMOXXeHeMm APC-YVTIT, a Tak-
X€e KOHTPOJIbHO-AMAarHOCTUYECKUI
KOMIMJIEKC ropoyHor 30Hbl KOK CV
"ALl ons gnarHOCTUKM HanoslbHbIX U
noctosbIx ycTporcts TAL n ynpas-
NAIOLWMX nogcucTeM. FopoYHbI KOM-
neKc MOXeT PyHKLMOHMPOBATbL aB-
ToHOMHO mnu B coctase KCAY CC.

B KOK CV ALl pns onepatuBHO-
ONCMNETHEPCKOro M 9KCMyaTaLmoHHO-
ro nepcoHana paspadoTtaHa nofcuc-

Tema noaaep Xk NPUHATUSA peLLeH
Crne KOK Cv.

CospaHa v BHefpsieTcsA noacucTe-
ma ACY HNOKP.

KonnekTtne PocTtoBckoro counma-
na ygensiet ocob6oe BHMMaHue BHe-
OPEHVIO NHOPMALIMOHHBIX TEXHOSO-
1 B XO3ANCTBE NepeBo3ok. Co3aaHb!
aBTOMaTU3NPOBAaHHbIE CUCTEMBI OT-
yeTHocTM ELLAY, ynpaBneHusa mecT-
HOW paboToM U TIOKOMOTUBHBLIMU 6PpU-
ragamu, BBOAA U XpaHeHs MiiaHoBbIX
rnokasarenew ans opraHM3aumm MecT-
HOW paboTbl, y4eTa BPEMEHHOro oc-
TaBMEHWs MOe340B 6€3 JIOKOMOTVBOB
Ha CTaHUMsAX OOpOorn 1 BegeHus 6asbl
[OaHHbIX MO NpukKasam Ha OCTaBneHve
1 oTNpaeneHne noe3nos. Hawwm cne-
LManmcTbl TaKXKe BHeOPSAOT CUCTEMY
AncneTyepckor ueHTpanmaauum «Ce-
TYHb», co3gann APM uHxeHepa no-
FMCTUYECKOIO LIEHTpA.

BbICOK Hay4HbI aBTOPUTET MHCTU-
TyTa. CBMOETENLCTBOM TOMY SABS-
I0TCH: aKTUBHOE y4YacTue COTPyaHU-
KOB B paboTe AuccepTaumoHHbIX
COBETOB, PELIEH3MPOBAHNE HAY4HbIX
MOHorpadum, guccepraumnin 1 aBTo-
pedepatoB, y4acTue B peaakLmoH-
HbIX KOMNernsx BeAyLUMX Hay4HbIX
XypHanos tOra Poccun. Oupektop
LleHTpa nHTennekTyanbHbIX TEXHOMO-
rmn, npogpeccop C.M. Koanes pyko-
BoaUT Hay4HbIM coBeToM Poccuic-
KOW accoumaumm HEYEeTKUX CUCTEM U
MSFKUX BbIYUCTIEHWNIA.

Mbl akTMBHO paboTaem Hap co-
30aHNEM CUCTEM MHTENNEKTYasIbHO-
ro OYHKLMOHNPOBaHWS Ha XeNe3Ho-
OOPOXHOM TpaHcnopTe, pacLumpe-
HMeM cchep oenaTensHoCTU domnnmana.
B Hawem none 3peHns nocTosiHHO

AnekcaHgp Hukonaesud LLla6enbHuKoB — avpekTop Poctoeckoro dpunmana BHUVAC, 3amecTtutens AnMpeKkTo-
pa BHUMAC, OKTOp TEXHUYECKMX HayK. Y CMeLIHO COBMELLAET afMUHUCTPATUBHYHO paboTy C Hay4HOW 1 06pa3oBa-
TeNnbHON, ABnseTCca NpodeccopoM kadeapbl «MHdopmaTtuka» PIYTC. ABTop MOHorpachmm 1 67 Hay4dHbIX CTaTen,
COaBTOP ABYX y4E6HNKOB AJ151 CTYAEHTOB BbICLUMX YHEOHbIX 3aBeeHUN.

Hay4Hble HTepechl — UICKYCCTBEHHbIN MHTENNEKT, CUHTES U YNpaBiieHWe CIIOXHbIMU OpraHn3aLyioHHO-TEXHOMOM M-
YeCKMMU npoLieccamm Ha XXene3HOO0POXHOM TpaHCropTe.
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Haxo4sATCA BOMPOCHI COBEPLUEHCTBO-
BaHWUS CTPYKTYpPbl, MOBbILLEHUS KOP-
NnopaTUBHOW KyNbTypbl, YiyyLlEeHUs
CTUNA PYKOBOACTBA HAay4YHO-BHEOPEH-
YeCKOW opraHmnsaument. ATo No3Bons-
eT ob6ecrneydnTb 3IPEKTUBHOE U KOH-
KYPEHTOCMOCO6HOE pa3suTue B cnabo
CTPYKTYPVPOBAHHOW 1 MNJI0XO0 NPOrHO-
3vpyemon cpege.

Ha Bcex aTanax co3gaHus 1 BHe-
OPeHnst CMCTeM aBToMaTndauum gu-
Jan TECHO COTPYOHNYAET C Hay4HO-
ncenenoBaTenbCKUMM MHCTUTYTaMM U
KOHCTPYKTOPCKUMUK 610pO, pa3pada-
ThIBAOLLMMWN aHANOMMYHbIE CUCTEMB,
BY3aMu CTpaHbl, BEOYLLMMW MNOAroTOB-
KY HY>KHbIX HAM CMeumanncToB, npeg-
NPUATUAMW TPAHCMOPTHOW OTpacsu,
KOTOpble OCYLLECTBAT NPOM3BO4-
CTBO CPeACTB aBTOMaTn3aumm 1 pea-
JIM3YI0T npoLecc hopMnpoBaHUs Co-
CTaBOB Ha CTaHUMsX.

Oco6or 3a60TOM pPYyKOBOACTBA
dunmana aBnseTcs HarTaKMBaHNE KOH-
TaKTOB C 3apy6eXXHbIMU HayYHbIMU U
NPOV3BOLCTBEHHBLIMM OpraHN3aLMsMA.
MonesHbIM 6bIs10 HaLLle y4acTue B Bbl-
CTaBKax Hay4HO-NpakKTU4eckmx Joc-
TXeHun B 'epmanuun, inguu. Ha ne-
peroopax ¢ KomnaHuen “lnvensys
Rail Group” (BenmkobputaHus) 06cyx-
Oanvcb BO3MOXHOCTM CO3[aHus pa-
604en rpynnbl Ans paspaboTKn cuc-
TEM aBToMaTU3aumm no npoekTam
3TOM KOMMNaHun Ha 6a3e POCTOBCKO-
ro doununana BHUNAC, a Takxe npo-
OBUXeHWe pa3paboTok dunmana Ha
CETW EBPOMNENCKNX XXeNEe3HbIX JopOr.

Hawu counman oTKpbIT Ans COTpya-
HMYecTBa CO BCEMMW, KTO FOTOB y4a-
CTBOBaTb B CO3[aHNN BbICOKOTEXHO-
JIOTUYHbIX, HAAEXHbIX CUCTEM
yrnpaBneHns 0O6beKTaMU XXeNe3Ho[o-
PO>XXHOrO TpaHcnopTa.

MHorune 3akoH4eHHbIe pa3paboT-
KW CTanm TeMamm JOKTOPCKUX N KaH-
OVOATCKUX ONCCEPTaLIMA, 3aLLMLLIEHHBIX
HaLLVMMK COTPYAHMKaMMW. [TOCTOSHHO B
dmnmarne TpygaTcs Nt JOKTOPOB TEX-
HMYECKNX HayK, OOWH KaHgompat. OTu
CrneunanucTbl BHOCAT 3HAYUTENbHbIN
BKJ1a, B NOAAEP>XaHWe BbICOKOMO Hayy-
HOrO YPOBHS BbINOSTHAEMbIX HAMM pa-
60T1. dunuan npefocTaBnseT CBOWN Ha-
YHHO-TEXHUYECKMIA 1 OpraHN3aLMIOHHBIN
noTeHLman st IPOBELEHWS MPOV3BOL-
CTBEHHOW NpakTuku ctyaeHTos PIYTI-
Ca, nogroToBKM MMU KypCOBbIX M ANr-
JIOMHbIX MPOEKTOB.

CneuvwanucTbl PoctoBckoro domnu-
ana nonyymnm cemMb NaTeHToB U fBa
CBUOETENbCTBA O permcTpaumm npo-
rpamm ans OBM v 6a3 faHHbIX, ony6-
nvkoBanu 6onee 500 Hay4HbIX padoT,
B TOM YMCSIE YETbIPE MOHOrpacmm.

He meHee BaxxHOe 3HaveHue ans
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Hau6onee 3Hauumble npoekTbl PocToBckoro ounuana BHUMAC

Cuctema

PaspaboTuuk,

Crartyc
N3roToBUTESNb

MpumeyaHne

CopTUpOBOYHAas ropka cTaHumm

KpacHosipck

"OpOYHbIN KOMN-
nekc KCAY CIl -
cuctembl FALL MH,
APC-YVYINT, KOK

MocTosiHHas |Pa3paboTumk —
akcnnyartaums |Poct® BHUNAC

YnpasneHne TOPMOXEHUEM
MOMHOCTBIO aBTOMAaTU3MPOBa-
Ho. OnepaTopbl NOCTOB pe-
3epBHOro ynpasfieHns B Mpo-

akcnnyataums |Poct® BHUWAC,

N3roToBUTENb —
MK "Npwmc"

CV rad, crine Lecce He y4acTBYIOT MO BCEM
KOK TOPMOS3HbLIM MO3ULNSAM
K3M n3 MocTosiHHaa |Pa3paboTynk — | KOHTpOonb COPTMPOBO4HOrO
akcnnyatauus [MCC, n3rotoBu-| napka Ha riny6éuHy go 900 m
Tens — 3A0
"Accoumayus
ATUNC"
KCAY KC MocTosiHHas |Pa3paboTumk — | QKOHOMUYECKUn 3pheKT —

6onee 1 MnH. py6. B rog. Ha
2009-2010 rr. Bko4YeHa B
nfaH TUPaXMpoBaHUs Mo Mpo-

rpamMme pecypcocoepexxeHus

CoptupoBo4Hasi ropka ctaHuymm BxogHasi

cuctembl FALL MH,[Ha 3 n 4-m
APC-YVYMT, KOK |nyykax
CV rAyg

[Fopo4HbIn KOMIM- ([MocTosiHHas |Pa3paboTymk — |YnpasneHne TOPMOXEHUEM
nekc KCAY CIN — |akcnnyatauums|Poct® BHUNAC| nonHOCTbIO aBTOMaTU3Mpo-

BaHo. Onepartopbl NOCTOB
pe3epBHOrO yrpaBfieHNst B
npouecce He y4acTByIOT

K3 "3

MocTosiHHas |Pa3paboTumk — | KOHTpOnb COPTMPOBOYHOIO
akcnnyatauus| T TCC, narotoBu-{ napka Ha riny6éuHy go 900 m.

Ha 3 1 4-m Tens — 3A0 B 2007 r. nnaHupyetcs 060-
nyykax "Accoumaums pymosatb cuctemon 1 n 2-i
ATNC" Nny4yKn COPTUPOBOYHOMO Mapka
CeetoanogHbin  |OnbITHaA PaspaboTumk — |[lMnaHupyeTca BBOA B NOC-

ropo4HbIn NynbT |akcnnyartaums|Poct® BHUNAC| TosHHYO aKcnyaTaumio
coBmecTHo ¢ MO|B 2007 .
"OKT6pb"

o6ecrneyeHns BbICOKOrO KadecTsa W
060CHOBaHHOCTU MPUHUMAEMbIX UHXKeE-
HEPHbIX PELLIEHWIA UMEIOT Harn4me pas-
BUTON 3KCNepUMEHTasIbHOM 6a3bl U
605bLLOY 06bEM UCCefoBaTENTbCKUX
paboT U UCTIbITAHWUIA, BbIMOSHAEMbIX HA
OMbITHbIX MOSIMFOHAX U B YCMOBUSAX
aKcrnyaraumn. [ns atoro cpunman pac-
riofaraet HECKOSTbKUMU CreLmaninamnpo-
BaHHbIMM TabopaTopUsiMm, OpUrMHasb-
HbIMWU CTEHAAMW, MO3BONAOLLNMMU
NCMbITbIBATb CO30aBaeMbIE CUCTEMbI B
pexumax aKcryaTtauyoHHbIX UHaAMM-
YECKNX Harpy30K, B YCIOBUSAX HU3KMX
Temneparyp v 3aJaHHOW BINIaXXHOCTH, B
3KCTPEMASIbHBIX CUTYaLMAX, BO3HUKA-
IOLLIMX B 3KCMlyaTaumm (nepeHanpsxe-
HUWSA, MEPErpy3Ku Mo TOKyY, yaapbl 1 ap.).
Mpu pa3paboTke cMCTEM aBTOMA-
TU3aLMM COPTUPOBOYHbIX CTAHLMN LUK-
POKO UCMOSb3YHTCSA CUCTEMbI aBTO-
MaTU3MPOBaHHOIO NPOEKTUPOBAHWS,
yuuTbiBaKOLME CNeumdunKy 3Tux cmc-
Tem. Co3faHbl eguHas nHdopmaum-
OHHas CeTb M 06N 6AHK AaHHbIX.
B npouecce co3paHns HOBbIX CU-
CTeM yrnpaBneHusi NPUMEHSOTCS Ma-
TeMaTU4eCKME MOJENN, B TOM YMCHe
KOMMJEKCHble. Takasi TEXHOMOrms no-
3BOJISET COKPATUTbL CPOKM pa3pabo-
TOK 1 3aTpaTbl Ha UX BbIMOJTHEHME.

Hawm cneumanucTbl ocyLLeCTB-
NAT NOCTOAHHOE HabMaeHNEe 3a
X0[0M 3KcnfyaTaunun, B TOM Yucne
1 B NOCnerapaHTUnHbI Nnepnog, nc-
NONb3YIOT HakanaMeBaemyk Mpu
3TOM MHpopMaLMIO AN NOCTOAHHO-
ro COBepLUEHCTBOBAHUA co3aBae-
MbIX CUCTEM.

Ob6ecneYyeHnto BbICOKOrO TEXHU-
YECKOro YpPOBHS Hallero npogykra
CMoCcOBCTBYHOT MOCTOAAHHbIE TEXHUYEC-
KMe 1 MHAPOPMaLMOHHbIE KOHTaKTbI
WHCTUTYTa, BKIO4asi COBMECTHbIE
paspaboTKu C POCCUNCKUMU N 3apy-
GEXHbIMM OpPraHN3auUSMI.

[MonoxutenbHble pe3ynbTaThl ge-
ATENbHOCTY (hmnmana B nepnog 9Ko-
HOMMYECKOro Kpnauca noslyyeHsl 3a
CYET MHHOBALMOHHOWN OeATENbHOCTH,
MCMOb30BaHMA HOBEMLLMX HAy4HO-
TEXHUYECKMX OOCTMXKEHUIM NpU nog-
Jep>XKe TpygoBoro Konnektnea. Haw
KOMMEKTUB OTiMyatoT npodeccuno-
HasbHbIN MOAXOL K Aeny, BbicoKas
OTBETCTBEHHOCTb, BHUMAHME U yBa-
XKEHME K 3aKas4ymkam 1 napTHepam,
TpaguuUMOHHasi CBA3b NMOKOMEHNIA.

dunman HaxoauTcs B NOCTOSAHHOM
NMOMCKE HOBbIX MOEN U HOBbIX peLle-
HWI, a 3TO 3HAYMIT, YTO HAM Mo nre4vy
peLLeHVe COoXHbIX MPo6reMm.

ABTOMATUKA, CBA3b, IHDOOPMATMKA
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HOBbIE ®OPMbI OPTAHI3ALIM PABOTHI
HA MPEAMPUATMSX MHHOBALIMOHHOM COEPH

A.B.LLYMCKUN,
3aMecTuTenb AupekTopa

[eaTenbHOCTb COBPEMEHHO-
ro npeanpuaTUS BO MHOIOM
3aBUCUT OT OpraHuM3auum
pa6oTbl Konnektuea. Cerop-
HALUHUA feHb XapaKTepu3y-
eTCsl CTPpeMUTeNbHbIM pas3-
BUTMEM TEXHUKMU U
TexHonoruu. Ewe Byepa
nepenosble TeXHU4YeckKue
pelleHUs yXxe 3aBTpa OKa-
3bIBalOTCA MOpasibHO ycTa-
peBLMMM U yCTynaloT MecTo
NPUHUMNUANbHO HOBbIM
nopxopam.

TexHun4yecknn nporpecc
CTpeMUTesNibHO HabupaeTt
o6opoTbl. B cTpaHe npowuc-
XOAAT HenpocTbie npouec-
Cbl: ”3MeHeHne doopmbl
CO6GCTBEHHOCTU, nepexon
MHOIMMX MPOMBbILLIEHHbIX
npeanpuaTAA U LenbIX
oTpaciiel 3KOHOMUKN B PYKU
YaCTHbIX UHBECTOPOB. Bo
rnaey yrna CTaBUTCS, Npex-
Ae Bcero, 3KOHoMU4eckas
3¢pPeKTUBHOCTb, NMpuyem
OXXuaaeTcsl, YTO CPOKM
OKYyNnaemMoCTU KanutasoBJio-
XXEHUA OOJKHbI 6bITb BCE
6onee n 6o5ee KOPOTKUMMU.

B Bo MHOrMX OTpacnsx NpoMbILLIEH-
HOCTU, UMEIOLLIMX OTHOLLIEHME Npexae
BCEro K NOTPebUTENIbCKOMY CEKTOPY,
Heb0sbLLUME YacTHbIE NPEAnPUATAS No-
TECHWNN NPeanpUsTS FOCYy0apCTBEH-
HOV hOpMbI COGCTBEHHOCTU. DTO NPO-
nsowno 6narogaps 3HayYnTenbHO
60nee BbICOKOM rMOKOCTM 1 MOOWIIb-
HOCTU Takux KOnnektueoB. Hebonb-
LLIOV KONSEKTMB 3¢hdheKTUBHO paboTa-
IOLLIMX MEHEIKEPOB M CNeumanmcToB
MpY HEOH6XOAMMOCTU CMOCOBEH Onepa-
TUBHO MepecTpouTL CBOKO paboTy, A0-
MOJSTHUTESBHO NPUBIIEYL BbICOKOKBaSIN-
PULMPOBaHHBLIX CMeunanucToB ans
BbIMNOJSIHEHWNS NMOCTABMIEHHOM 3a4a4uu,
rnocrie Yero CHoBa COKpaTUTb CBOW CO-
CTaB WNN NepecTpoUTLCSA NOA, HOBbIE
TpeboBaHus. Y pykoBoautenen npes-
NPUSTUIA CTapon hopmMaLim orpaHuye-
Hbl BO3MOXHOCTW MO OnepaTvBHOMY
npuemy, nepeksanMdmkaLmm 1 ysorb-
HEHMIO creumnanncToB. MNpu NpuHATAN
peLLeHnn MeHeKepbl 3TUX Npeanpu-
ATUA Yallle BO rna.y yrna CTaBsT He
9KOHOMWYECKME MHTEPECHI UIN TEXHU-
Yyeckue pesynbTathl, a 6053Hb OCIOX-
HWUTb OTHOLLIEHUS C PyKOBOACTBOM, KO-
TOpOe, B CBOK O4epedb, 3aHMmaeT
CBOW NMOCT BPEMEHHO U He 3auHTepe-
COBaHO B PUCKOBaHHbIX MEPOMPUATU-
AX. Ha YacTHbIX NpeanpuaTuax npasu-
na yctaHaBnmBaeT COOGCTBEHHMK, )15
KOTOPOro BaXKHENLLMMU NMpropuTETa-
MW ABNSIOTCA NPUOLIb, penyTaums 1
3aBOEBaHWE HOBbIX PbIHKOB.

Ho ecnun Bce BbllleckasaHHoOe
crnpaBeqnvBo Ofs npeanpusaTun, 3a-
HUMaOLLIXCH MPON3BOACTBOM TOBa-
pPOB HapoAHOro noTpebneHns u He-
CNOXHbIX TEXHUYECKUX YCTPOWCTB

NSt IPOMBbILLNIEHHOCTH, TO COBEPLLIEH-
HO fpyrasi kKapTvHa CnoXxunach B OT-
pacnsx, rge Bonpockl 6e30MnacHoCcTn
N OTBETCTBEHHOCTM WCMONHUTENEN
ABNAIOTCA onpefenawowmmmn. 310
npegnpusaTna 060POHHOrO KOMIMEK-
ca, paboTtaroLLpe B 061acCTn 3Hepre-
TUKM U XKENE3HOLOPOXHOMO TpaHCrop-
Ta. 34eCb BaXHYK ponb urpatoT
oTpacneBble CTaHOapTbl, 4YeTkas
mepapxusi Npy NPUHATAX N UCTOSTHE-
HWU peLLEHNI.

[Mpu pelleHnn 3aaad, OT KOTOPbIX
3aBucUT 6ecrnepebdonHas n 6esonac-
Haa paboTa >Xene3HOOOPOXHOro
TpaHcnopTa, Henb3s PYKOBOACTBO-
BaTbCA NULWb CUIOMUHYTHOW WNn
Oaxke [ONrOCPOYHON KOHBIOHKTYPOW
1 NPUXOANTCS BbINOSIHATL paboTy, He
NPUHOCSALLYIO0 OMBUAEHOOB. IMEHHO
No3TOMY B Tak Ha3blBaeMbIX CTPYK-
TYPHbIX, NN CTPaTErnyecKmnx, oTpac-
11X MPOMBILLISIEHHOCTM BeAyLLas posib
NpVHaOEXNT NPEQNPUATUSAM C Frocy-
OapcTBeHHOW popmoit CO6CTBEHHOC-
TW, OEATENBHOCTbL KOTOPLIX onpene-
NeTca cTpaTterMyeckKnMmn nHTepeca-
MU OTpaCsIv U CTPaHbI B LIESTOM.

OpHa 13 0CHOBHbIX (DYHKUWIA py-
KoBofcTBa PocTtoBckoro dunuana
BHUMWAC — coBmecTnTb OTBETCTBEH-
HOCTb, MPUCYLLIYIO KPYMHbIM rocyaap-
CTBEHHbIM MpeanpuaTusaM ctpareru-
YeCcKUX OTpacsen NPOMBbILLIIEHHOCTY,
N 3(PPEKTUBHOCTb, CBONCTBEHHYIO
HEOOMbLLUMM YaCTHbIM KOMMAHUAM,
HaMTK pa3yMHbI KOMIPOMMCC MEX-
[y CTabUnbHOCTBIO U TMOKOCThHO.

B o6nactu opraHmMsaumm paboTbl
BbICOKOTEXHONOMMYHbIX NMPEANPUSTUINR,
paboTaroLLmMX B IHHOBaLMOHHOM cdbe-

AnekcaHgp Bnagumuposuuy LLlymckui — 3amectutens aupektopa Poctosckoro cdounvana BHUAAC. Havan
CBOK NPON3BOACTBEHHYIO AeATeNbHOCTE B 1988 . B Ka4ecTBe COTpYOHMKA, OTBEYaloLLLEero 3a BHeOPEHME CUCTEM
aBToMaTu3aumu s COpTUPOBOHHBIX FOPOK. [103Xe B JOMMKHOCTU MIaBHOrO KOHCTPYKTOpa 3aHMMasics pa3paboTKon
MPOrpaMMHOro o6ecrneyeHnsi CUCTEMbl aBTOMATUHECKOrO PErynvpoBaHns CKOPOCTEN CKaTbIBaHWS OTLIEMNOB U AMarHo-

CTMKM BaroHHbIX 3aMefINTENEN.

B HacTosiLLiee BpeMs 0TBEYAET 3a MPOEKTHbIN MEHEIKMEHT OCHOBHOW MPON3BOLACTBEHHOM AeATENIbHOCTU COTPY -
HWKOB (hunuana v peLLeHne opraHn3aLnoHHbIX BOMPOCOB, CBA3AHHBIX C 3aKITF0HYEHWEM U BbIMOSIHEHVEM [OrOBOPOB.
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pe, NpoekTHas hopma cerofHs ABns-
€eTCcA OfHOW M3 Hambornee nporpec-
CMBHbIX. Tak Ha3blBaeMbI MPOEKT-
HbI MeHeO)XMeHT paspaboTaH
BMEpBbIE HA NPeanpUATUSX adPOKOC-
MWUYECKOW NPOMBbILLIIEHHOCTU N 060-
poHHoro komnnekca CLLUA 1 Lumpoko
NMPUMEHSIETCA BO BCEM MUPE Kak B
rocygapCTBEHHOM, TaK 1 B HaCTHOM
cekTope.

Oco6eHHO 3hPEKTUBHBIM MPOEK-
THbIV NOAX0[ OKa3blBAETCs TaM, rae
NPOV3BOACTBEHHAsA [EATENbHOCTb
NpeacTaBnseT cobo B3aMMOCBA3aH-
Hble paboTbl, YETKO OrpaHNYEHHbIE MO
LensM, CpoKaMm 1 CocTaBy UCMONHU-
Tenew.

Mpu Takon hopMe nnaHnpoBaHmA
1 BbIMOSIHEHMSA PabOT MaKCUMasbHO
3(PPEKTUBHO UCMOSMBIYIOTCHA 3HAHUS
1 onbIT BeAyLLUMX cneuvanmncToB. Opra-
HM3aUMOHHbIE PeLLeHNs FOTOBATCA U
MPUHUMAKOTCS C YHETOM MHEHNS BCEX
OCHOBHbIX Y4aCTHUKOB Mpouecca U
OTBEYatoT MHTepecam BCero npeanpu-
ATWS B LLENOM.

CyLuecTByeT MHEHWNE, YTO HEBO3-
MOXHO 3(P(PEKTUBHOE NPUMEHEHNE
MPOEKTHOr0 MEHEKMEHTA B HAy4HO-
ncecnenoBaTenbCKon AeATeNIbHOCTH,
roe pesynbtaTbl paboTbl Y CPOKU UX
OOCTVXKEHUS O4€Hb CII0XXHO MPOrHO-
3upoBatb. OgHako nobyto geaternb-
HOCTb, BKIIKOYasA U UCCNeaoBaHus B
HOBbIX MPOPbIBHBLIX HanpasBneHusx,
BCE Xe LienecoobpasHo niaHMpoBaTb
1 KOHTponMpoBaThk. besycnosHo, nna-
Hbl MPUAETCH KOPPEKTMPOBaTb MO
X0[y pasBuUTUSA MPOEKTa, HO perynsap-
Has OTYETHOCTb 06 UX BbIMOSIHEHUN
OaeT BO3MOXHOCTb PYKOBOLACTBY
npegnpuaTua onepaTmBHO Nnony4vaTb
MHpopMaLMIO O TEKYLLIEM MONOXEHUN
Oen v pansHenwemM passmtumn cutya-
LM MO KOHKPETHOW paboTe 1 BUOeTb
O6LLYH0 KapTUHY COCTOSIHMA U nepc-
NEKTUBbI Pa3BUTUS NPeanpUATUS.

OCHOBHbIM MCTOYHUKOM chrHaHCK-
POBaHUS Takoro WMHHOBALMOHHOIO
npegnpuatmsa, kak BHUWAC, aena-
OTCA XO3ANCTBEHHbIE OO0roBOpbl C
onpepeneHHbIMN TPe6OBaHMAMMN, PUK-
CUPOBaHHbIMWN CPOKaMu U CTOMMOC-
TbHO BbIMOSIHEHMSA PaboT.

Bcto oesTenbHOCTb COTPYOHMKOB
BHWWNAC v ero PoctoBckoro cmnua-
11a MOXHO pa3genuTb Ha ABe OCHOB-
Hble YaCTuW: ONepaLOHHYHO 1 MPOEKT-
HY!O.

OnepaunoHHas [eAaTeNlbHOCTb —
9TO paboTa aAMMHUCTPATUBHbLIX U
BCMOMOrartesibHbIX MoApasaeneHuin
npegnpuatma (6yxrantepus, oTaen
KagpoB, apxmB, OXpaHa) 1 OTAeNbHbIX
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COTPYAHMKOB M3 Y1Ca agMUHUCTpa-
TUBHOrO, 06CNY>XUBAKOLLIEro U BCro-
MorartenbHoro nepcoHasna. OHu co3na-
I0OT ycnoBus Ona Haubonee
3hPEKTUBHOIO TPYAa OCHOBHOIO MPo-
W3BOACTBEHHOMO NepcoHana (nporpam-
MMWCTOB, NMPOEKTUPOBLUMKOB, KOHCT-
PYKTOPOB 1 AP.) Y HEMOCPEACTBEHHbIX
pykosoauTenen.

OcHoBHas geATensHOCTb Npennpu-
ATUA, NPUHOCSLLIAA [0X0[4, — NPOEKT-
Has. OTO BbIMOSIHEHNE [OOrOBOPHbIX
00653aTenNbCTB, UMEIOLLMX HYETKME Bpe-
MEHHble, (PUHAHCOBbIE PaMKW, & Tak-
Xe TpeboBaHUS K NPOAYKTY (pe3ynb-
TaTy paboT). PaboTbl, BbINONHAEMbIE
B OTCYTCTBME OTKPbITOrO BHELLHErO
oMHaHCMPOBaHWS, TaKMe Kak NpoBe-
[EHVE aHAIUTUHECKMX UCCIe0BaHUN,
BeeHVe NepcrnekTUBHbIX paspado-
TOK, yCTPaHEHWE BbISBMEHHbIX HEOO-
paboToK 1 Ap., TakXkKe OOMMKHbI UMETb
YeTKMe BpPEMEHHblE U BIOOXETHbIE
pamMKu 1 4eTKne TpeboBaHUS K pe-
3yneTaTy paboT.

OpraHnsaums NpoeKTHOW AesTesb-
HOCTM Ha TakoM MPeanpusaTun, Kak
BHUWAC, nonxxHa 0CHOBbIBaTbCA Ha
crnegyoLwmx NpuHUMNax:

BCS1 OCHOBHas1 rpon3BOACTBEHHas!
LeATenIbHOCTb OpraHn3oBaHa B BUAe
MPOEKTOB;

KaK[bIVi MPOEKT 0653aTesIbHO [O0IT-
)KEH UMETb:

Ha3Ha4YeHHOro pyKoBoaUTENS Npo-

eKTa;

JaTy Hadana paboT v nnaHupye-
MY ATy UX OKOHYaHUS;
YHVKaITbHbIN pesynbTart paboT (Mpo-
OYKT NPOEKTa) C ONpefeneHHbIMK,
OOKYMEHTasTbHO 3adMKCUPOBaHHbI-
MU TPe6OBaHUAMMU K HEMY;
onpeneneHHbIn CoCTaB y4acTHW-
KOB (MCMONHUTENEN);
nraHMpyeMbIn BIOMKeT 3aTpar (3ap-
rnnara, KOMaHaVPOBOYHbIE PACXOMbI,
nokynHoe o6opypoBaHue, rnpo-
rpamMmMHoe obecreyeHne, Matepua-
b, yCYT COUCTIONHUTESEN);
WNCTOYHUK (hMHaHCUPOBaHMA (1nu,
KaK BapuaHT, caMorHaHCnpo-
BaHue);
nnaH NpoeKTa — NiaHupyeMblIi ne-
peyeHb B3aMMOCBA3aHHbIX paboT
C KOHKPETHbIMW UCTIOSNTHUTENAMM U
MPOMEXYTOYHLIMU pe3yfibTatamu;
BbIOOP MPOEKTOB AJ151 UCTIOSTHEHUS

M 04EPEOHOCTb X peann3aLmm JOimK-
Hbl OCYLLECTB/IATLCS HA OCHOBaHUU
MPUOPUTETOB, OMPELEAIOLLMNX NHTE-
peckI npeanpusTUs B LESTOM;

OTKPbITNE M 3aKPbITHE MPOEKTOB,
BHECEHNE UBMEHEHWU B M/1aHbl, Cy-
LL{ECTBEHHO MEHSIHOLLINE OCHOBHbIE M0~

Kasatesi (CpOKu, CTOUMOCTb, QDYHK-
LMOHAaIbHOCTb, KAYECTBO), AO/IKHbI
ObITb CaAHKLIMOHNPOBAHbI PYKOBOAUTE-
JIAMU [PEANPUSTHS;

PYKOBOAUTENIEM MPOEKTA MOXET
ObITb Ha3Ha4eH JIt060U KBaIMpuLm-
[POBaHHbIV COTPYAHWK MPeanpUsITus,
CrioCOBHbIVi 06ECre4nTb Hagrexatlee
rnjaaHupoBaHne, KOHTPOSIb U OT4eT-
HOCTb.

[MpoeKTbl MOryT 6bITb Pa3INYHbIX
TUMNOB:

no cTeneHu oxeata npepmert-
HoM o6nacTu (KaTeropusi NPOeKTa);

onpepeneHue npo6nembl —
ecnu npobnemMa He[oCTaTOHHO YETKO
onpefeneHa, BbIMOMHAETCS MPOEKT
aHanusa v onpefeneHns npobnemsl.
B pesynbrate MOXET 6bITb NOCTaB-
neHa 3agaya s HoOBOro NPOeKTa Ka-
TEropuv aHanu3 asibTepHaTUB VN pe-
anusauus;

aHanus anbTepHaTUB — eCiv Npo-
6nema onpefeneHa, Ho HEACHbI NyTH
€e peLUeHNs — BbIMOSHAETCS NPOEKT
aHanvsa BO3MOXXHOCTEN peLLeHns n
BblGMpaeTcs Hanboree onTUMasbHbIN
BapuaHT. B pe3ynbTare BbINOIHEHUS
TakKoro NpoeKkTa MOXET ObITb NOCTaB-
neHa 3agaya s HoBOro NpoeKTa Ka-
Teropwn peanmaauus;

peanusauus — ecnv onpeaeneHol
npo6fsemMa u nNyTb ee peLleHuns, Mo-
XeT ObITb BbIMOJIHEH NPOEKT peanu-
3aumm JaHHOIO PeLLEHWS;

no Tunam pellaemMbiX 3apay
(TeXHMYEeCcKUr TUM NPOEKTa):

paspaboTka NporpaMmHoro obec-
neyeHus, NPorpamMmMHo-annapaTHoro
KOMIMeKca 1 NPOEKTHO-CMETHOM [0-
KyMeHTauuu ;

Moandukaumnsa nporpaMmmHoOro
obecneyeHus;

conpoBoxaeHune ACY;

06y4YeHVe nonb3oBaTtenew;

NOBbILLEHNE KBanudgmkaumm co-
TPYOHVKOB NpeanpusaTusa n ap.

OcHOBHbIe npenmyLyecTsa rnpo-
©KTHOW ¢hopMbl opraHu3auyuu pa-
éor:

dhopmumpoBaHue noptdens Npoek-
TOB NPeanpuaTus 3 Hanbornee nepc-
NEKTUBHbIX M 3DEKTUBHBIX;

nepcoHasnbHas OTBETCTBEHHOCTb
3a BbIMOSIHEHNE KaXKOOro MpPOekKTa,
BKJ1K04as BCe BOMPOCHI, CBA3AHHbIE C
€ero peanusauuen;

MakcumasnbHO 3(PHEKTUBHOE UC-
Nonb30BaHMe 3HaHWI U OMbITa Hanbo-
nee KBanMuULUMPOBaHHbIX U TanaHT-
NMBbIX COTPYAHVKOB;

COKpaLLieH1e HENpon3B0aUTENBbHO-
ro TpyAa 3a CcyeT OLEHKM 3pPeKTUB-
HOCTM M L,efn1ecoobpasHOCT BbIMOS-
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HeHust paboT Npu NOAroTOBKE U Npu-
HATUW peLleHnst 06 OTKPLITUM MPOEK-
TOB 1 OTKa3a OT 3aBe[O0MO HEBbIFO4-
HbIX U HENEPCMEKTUBHbIX paboT;

COKpaLLieH1e HENMPON3BOANTENBHO-
ro Tpy4a 3a CHET KOHKpeTM3aumm Le-
nen 1 cpokoB paboT;

CHWXEHME U3OepXeK paboT 3a
CYET CBOEBPEMEHHbLIX MeEp MO Kop-
PEKTMPOBKE NIaHOB Ha OCHOBE pery-
NAPHOrO KOHTPONSI U HE3ABUCUMOTO
ayguTa nporpecca paboT No NPoeKTy
N NPOMEXYTOYHbIX PE3YNbTaToB;

BO3MOXXHOCTb BbINOSIHEHNSA 60Sb-
Lero o6bema padboT MeHbLLUUM KOSU-
4YeCTBOM COTPYAHMKOB 3a CHET NOBbI-
WeHMsa apdekTMBHOCTU Tpyaa
Ka>K[oro n3 Hux;

nepexoq K eaMHor MeTogonornm
N cTaHgapTam BbINOSHEHNUs: paboT 1
ochopMIieHNa HOKYMEHTaLMm Ha npes-
NPUSTUN N 3a CYET ITOrO MOBbILLE-
HME TMOKOCTU OpraHM3auMoOHHOWN
CTPYKTYpPbl N YCUINEHUA NPOEKTHbIX
KOMaHg [Ons COKpalleHuUsi CPOKOB
W/nnmn NOBbILLEHMSA KaYeCcTBa Hanbo-
nee BaXkHbIX A5 NpeanpusaTus pador;

€03[aHne OCHOBbI A1t MOBTOPHO-

ro UCMoJsb30BaHUsA pe3ynbLTaToB pa-
60Tbl B 04epefHbIX NpoeKTax;

NoBbILLEHNE CTabUNbHOCTU pabo-
Thbl NPEAnpUATUA 3a CHET NraHupye-
MOW 1 KOHTPONNPYEMOW [OKYMEHTasTb-
HOM dhmKcaLmm BCEX MPOMEXXYTOUHbIX
pes3ynbTaTtoB paboTbl N0 KaXxaomn 3a-
Jaye 1 3Ha4nTesIbHOro CHMXXEHWSA 3a-
BMCMMOCTMU OT KOHKPETHbIX MCMOSHU-
Tenew;

HaKoMmeHne onbitTa 1 UCNonb30-
BaHWe ero npu oLeHKe 1 nnaHMpoBa-
HWUW OYepeniHbIX NPOEKTOB;

OOMOJHUTESbHbIE BO3MOXHOCTU
KapbepHOro pocTa v peanuaaumm opra-
HN3aTOPCKMX CMOCOBHOCTEN 15 Hau-
60ree 3HEPrm4HbIX COTPYOHNKOB Npes-
NpuATUA B KA4ECTBE pyKoBoauTenem
NpOeKToB, (hopMMpoBaHne pesepsa
pyKOBOZALLMX pabOTHUKOB 13 Yncna
yCreLLHbIX PYyKOBOAUTENEN MPOEKTOB.

lMpenmyLLecTBa NPoeKTHOM hop-
Mbl OpraHu3aummn paboTbl 6eccrnop-
Hble, HO €CTb M HEJOCTaTKN, ABNSAIO-
LLMecs, K coXaneHuo, HensbexHbIM
«M060YHLIM 3(PHEKTOM» BHEOPEHNS
NPOEKTHOW (hOPMbI OpraHmu3aLmm pa-
60Thbl.

Mpexne Bcero, 3To OBOMHOE, a TO
1 MHOXECTBEHHOE Noa4MHeHne. Kax-
ObI cneumanmncT okasblBaeTcs NoaoT-
YeTeH CBOEMY (PYHKLMOHANbHOMY
PYKOBOOUTENO — HAaYasnbHUKY OTAe-
na, ceKTopa Wunu rpynnbl U, B TO Xe
BpEMSi, PyKOBOAMTESO MPOEKTa, B KO-
TOPOM OH y4acTBYET B aHHbIV Nnepu-
of, BpeMeHu. PykoBogutenb npoekTa
TpebyeT OT Hero BbIMOJSIHEHUS HEOO-
XoaMmmoro o6bema padboThbl B CPOK. A
OYHKLMOHAamNbHbIM pykoBOAUTESb O0-
6vBaeTCA BbIMOSIHEHUS 3TON PaboThl
Ka4yeCTBEHHO 1 Ha [IOSMKHOM npocdpec-
cuvoHansHoM ypoBHe. Ecnn cneuna-
JICT 3a4eNCTBOBaH OOHOBPEMEHHO B
HECKOJIbKMX MPOEKTax, TO PyKOBOAW-
Tenem MoXeT okasaTbCs He OBa, a
6onee. [Npuyem 6bIBAET, YTO OLIEHKA
pe3ynbTaTtoB Tpyaa UCNOSTHUTENEN Y
pa3HbIX PyKOBOAWTESEN CYLLIECTBEH-
HO OT/INYaeTCs.

Mpy TaKOM MHOXECTBEHHOM MOA-
YYHEHWM TPYOHO O6BEKTUBHO OLIEHUTb
TPYA KaXXOoro creupanmcta — Hy>kHo
Y4UTbIBaTb MHEHWNE (DYHKLIMOHAIBHO-
ro PyKOBOAMUTENS, a TaKXe NPUHATb
BO BHMMaHMe OLEHKY, BbICTABIEHHYIO
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pyKOBOOUTENSAMM MPOEKTOB. Heo6Xxo-
OVMO TakXe MpuHMMaTb BO BHMMa-
HWe BpeMsl, NoTpayeHHoe Ha paboTy
B NPOEKTe, a TakXe CII0XHOCTb 3a-
0ay 1 CBOEBPEMEHHOCTb MX BbIMNOJI-
HEHWS.

ELLie 0oHMM HEOOCTATKOM MOXET
cTaTb «pa3MblBaHNE OTBETCTBEHHOC-
TM». 3a Ka4yectBO paboT oTBevaeT
PYHKLMOHAIbHBIN PYKOBOAMUTESb KaK
Hambosee KBannruMpoBaHHbIV cre-
LanucT B CBOEN 0651acTu, 3a CPOKN —
pYKOBOOMTESb MPOEKTAa, a 3a Koopau-
Haumio paboT AaHHOro NpoeKTa ¢ Apy-
r’MMU — MPOEKTHbIA odumc. B Takon
CUTYaLM Npu MOSyHeHn OTpyLaTE b-
HOro peaynbTara (CpbIB CPOKOB, PeK-
namaummn no Ka4ecTtsy u gp.) 6e30T-
BETCTBEHHbI PYKOBOAUTENb MOXET
NonbITaTLCA NEPENOXUTL BUHY C CEOS
Ha gpyrux. Beixog — oopmuposaHmne
YCTONYMBOW KOPrOPaTUBHOWN KYIbTY-
pbl, KOrga nobas Heyfada B KOSeK-
TMBE BOCMPUHUMAETCS KaxdbIM Kak
CBOsi COGCTBEHHAS, a BMECTO Nnomcka
BMHOBATOrO NMPUYacTHbIE PyKOBOANTE-
JIN ULLYT NyTU BbIXOdA U3 CIIOXUB-
Lencs cuTyaumu.

Mpn nepexone K NPOEKTHOM opra-
HM3aumm paboT B POCTOBCKOM thmnu-
ane BHNWMAC nony4eHbl cnepytoLme
npakTU4eckKue pesynbrarbl.

B He6onbLUMX dyHKLMOHANBbHBIX
nogpasgeneHunsx, 3aHMMaroLLmnxcs
060CO6MEHHbIMKU  CNeUnUIECKNMN
3afayamMu, pyKoBoaUTENSAMU NPOEK-
TOB B OCHOBHOM OKa3aJMcb camm dpyH-
KLMOHalbHblE PYKOBOAUTENN ITUX
nogpasnenexHvii. B pesynbtate ac-
HEKTUBHOCTL PaboThl TaKMX Noapas-
OEneHni CyLLIECTBEHHO HE YBENNYM-
nace. EgMHCTBEHHOE ollyTumoe
N3MEHeHNe B TOM, YTO Ternepb pyKo-
BOOMUTENM OOSMKHbI BECTU 6onee ae-
TaJbHY OTYETHOCTb M BOMPOCHI Nna-
HMpPOBaHMs paboT COrnacoBbIBaTh C
PYKOBOLCTBOM MPOEKTHOro ochmca. B
UTOre PYKOBOAUTENW NPeanpuUsaTHs no-
JIy4YUNIM BO3MOXHOCTb OOLEKTUBHO
OoLeHMBaTb paboTy OTHAENbHbIX Cre-
UnanuncToB, 3 PeKTUBHOCTb BbIMOS-
HEHWS MPOEKTOB M paboThbl Noapas3ae-
JIeHWU B LIENIOM.

CnoxHee okasanacb cuTyauus B
nogpasfeneHnsx ¢ 60MbLLMM Konu-
YEeCTBOM COTPYAHWKOB 1 OOQHOBPEMEH-
HO BbIMOJIHSAEMbIX 3a4a4, B KOTOPbIX
3a[1efiCTBOBaHbI OOHW U TE Xe creum-
anucTbl. 34ecb BO3HUKIN MPOBEMBI.
C oZHOW CTOPOHBI, OTAENbHbIE PYKO-
BOOMUTENN OYHKLMOHAIBHBLIX Nogpas-
JeneHnn HEOXOTHO OTKa3bIBalOTCA OT
YacTW NOSTHOMOUMI U MPUHUMALKOT HO-
BbIl NOPSAOK OpraHm3aummn paboThbl.
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Tenepb cBOM OENCTBUA U peELLEeHUs
UM MPUXOAMTCSH KOOPOMHMPOBATL C
Konnieramm — pyKoBOOUTENAMM MPO-
€KTOB, ObIBLUMMM B HeJaBHEM Mpo-
LLUSIOM MX MOOYMHEHHBIMW, U HEYKOC-
HUTENbHO BbIMNOMHABLUMMWU BCE UX
pacnopshxeHus. C Opyron CTOPOHbI,
BHOBb Ha3HaYeHHble PYKOBOOMTENM
MPOEKTOB, B 60JbLLMHCTBE CBOEM eLLe
BYepa psfoBble UCMOSTHUTENW, HE BCE-
r4a rotoBbl ObITb MOSTHOLEHHbLIMW PY-
KOBOOUTENSAMU, CMOCOOHBIMW OpraHu-
30BaTb MaHUPOBAHME M KOHTPOSb
OESATENbHOCTM CBOMX MPOEKTHbIX KO-
MaH 1 oTCTamBaTtb NPOM3BOLCTBEH-
Hbl€ MHTEPECHI CBOMX MPOEKTOB Me-
pen pyHKUMOHANbHBIMU PYKOBOAUTE-
NAMU 1 PYKOBOACTBOM NpeanpusaTus.
Ho 6eccnopHbIM MpeMmyLLecTBOM
SIBUJTOCb TO, YTO B YCIOBMSAX NMPOEKT-
HOW opraHmn3aLum paboTbl y Hauborsee
AKTVBHbIX 11 aMOULIMO3HBLIX COTPYLHW-
KOB nosiBufiacb peasnbHas BO3MOX-
HOCTb MPOSIBUTbL CBOW OpraHn3aTopc-
K1e KayecTBa 1 Nony4uTb peasnbHbli
OMbIT PyKOBOACTBA HEGONbLUNM KOJI-
NEKTMBOM, MOYYBCTBOBATL MOJSTHOLIEH-
HYIO OTBETCTBEHHOCTb 32 MOCTaHOB-
Ky 1 peLLeHne 3afa4ym oT Havana go
KoHLa. PykoBoauTenv npoekToB, npo-
SIBMBLUME Cce6s C Hauny4Llen cTopo-
Hbl, CTIOCOGHbIE FPaMOTHO CMIAHNPO-
BaTb, YETKO MPOKOHTPONMPOBaThL U
CKOOpAMHMPOBaTb paboThl C APYrMn
pPyKOBOAMTENAMM NPOEKTOB U PYHK-
LMoHasbHbIMM PYKOBOAUTENAMN, 6e-
3YCIOBHO, MOTYT 1 [OSKHbI paccmaT-
pYBaTbCA KaK OCHOBHbIE KaHaMaaTbl
Ha PyKOBOZSLLME OOIMKHOCTU.
BbiBOA O HEOOXOAMMOCTU CTPYK-
TYPHbIX U3BMEHEHWI CTar eLle OgHUM
pe3ybTaToM nepexoaa K NPOeKTHOM
opraHmzaumm pabot. Hanbonbluas
3PdPEeKTUBHOCTb MPOEKTHOM AeATENb-
HOCTM 06ecne4YmBaeTcs Npu Tak Ha-
3bIBAEMON MaTPUYHON CTPYKType
npegnpusaTus (CM.pUCYHOK). dyHKLK-
OHalnbHble nogpasgeneHns B 3TOM
cry4ae CTposATCs MO YeTKOMY Mpo-
heccroHanbHOMy NpU3HaKy (Npoek-
TUPOBLUUKMK, KOHCTPYKTOPbI, TEXHO-
oMK, NPOrPaMMUMCTbI, MyCKOHanaaKka,
cny>x6a conpoBoxaeHusa n gp.). MNpu
3TOM BO rnaee Takux nogpasgene-
HWA OOMKHbI CTOSATb BbICOKOKBAIIN-
duLmMpoBaHHbIe NpodeccnoHansbl,
CNOCOBHbIE MakcMMaribHO TOYHO OLle-
HUTb CITOXXHOCTb 3aay NpPoeKkTa, on-
penenuTb CPOKM U COCTaB UCTMONHK-
Tenenm onsa ux peweHuns. Takxe atm
pyKOBOOUTENM JOJIKHbI KOHTPONMPO-
BaTb KA4eCTBO paboT 1 06ecneyunTb
HEOOXOAMMBIN COCTaB U YPOBEHb KBa-
nmdmKaumm cBOMX crneumanumcTos. A

BOMPOCbhI KOOPAMHALMN AesATENbHOC-
TV CNeunanmcToB n3 yHKUMOHasb-
HbIX NoApasfaeneHnin B KOHKPETHbIX
npoekTax Ans peLueHns KoMMiekc-
HOM 3aa4v (ropu3oHTasnbHas CTpyK-
Typa Ha PUCYHKE) OOMKHbI peLuatb
PYKOBOQUTENWN OTAENbHbIX MPOEKTOB.
B oTnn4ve ot nogo6HoOM MaTpU4HON
CTPYKTYpPbI XecTkas PyHKLUNOHamb-
Hasf opraHmsauus npeanpuaTus
uMeeT crepyoolime HefocTaTKu.
PykoBoguTtenb noppasgeneHus, Bbl-
MOSTHAKOLLIErO LUMPOKUIA CMEKTP Pa3HoO-
pooHbIX 3a4ad, He MOXET ObITb KOM-
NeTeHTHbIM BO BCeX 06nacTax.
COOTBETCTBEHHO OH HE B COCTOSIHUM
06€eCreyuTb NiaHNPOBaHME Y KOHTPOSb
CPOKOB W Ka4ecTBa WCMONHEHUSA Ha
JOJDKHOM NpodheccnoHanbHOM YpoB-
He. 3HauuT, oNna ahEeKTUBHOMO Mna-
HMPOBaHWA 1 KOHTPONs paboTbl Noa-
pasgeneHns eMy HeO6X0AVIMblI B LUTaTe
BbICOKOKBAMPMLIMPOBaHHbIE Npodhec-
CHOHaJbl (MPOrpPaMMUCTbI, KOHCTPYK-
TOpbI, TexHonorn n gp.). Nogo6Hele
3aa4u CTOAT 1 nepen pyKoBoguTens-
MU Opyrux noppasgeneHni npeg-
npuatus. MNpu TakoMm nogxopde cne-
unanucTel-npodeccroHansl MoryT
0oKas3aTbCs He3arpy>XeHHbIMK B 0-
HOM nogpasaesieHnn B TO BpeMS, Kor-
Ja B OpYyroM ux Konneru He 6ygyTt
CMpaBnslOTCA CO CBOMMM 3afaHus-
MW B CPOK. Be3 npoekTHoro nogxoaa
o6ecneyvnTb ONTUMasbHbIA Konn4ye-
CTBEHHbIM N Ka4eCTBEHHbIN coCcTaB
CreumanucToB Ha NpeanpusaTUm U nx
3(ppeKTNBHYIO 3arpy3Ky npobdrnema-
TUYHO.

[NpoeKkTHas opraH1saums paboTbl —
3TO MOLUHbBIA MHCTPYMEHT Ansa ad-
(PEKTUBHOrO UCMOSIb30OBAHUSA UMEID-
LLNXCS PecypcoB U CMoCo6HOCTEN
cneumnanucToB, farwlmin BO3MOX-
HOCTb OMepaTUBHO pearnpoBaTtb Ha
n3mMeHeHvne 6U3HecC cpefpl U nony-
YyaTb 3HaYMTENbHbIE NPenMyLLiecTBa
B TaKOW CINOXHOWM cdpepe, Kakon B-
nsieTcsa Hay4HO-UccnegoBaTenbckas
paboTa B 061acTv asToMaTU3aLmm xe-
Ne3HOOoPOXHOro TpaHcnopTta Poc-
cun. [Nepexop K Hen TpebyeT OT BCEX
COTPYAHMKOB NpeanpuaT1s, Ha4nHas
OT PYKOBOAMTENS U 3aKaH4MBas ps-
JOBbIM UCMOSIHUTENEM, BbICOKOM OT-
BETCTBEHHOCTY B MPUHATAM PELLEHWI
W BbIMOSIHEHUW CBOMX 06513aHHOCTEMN.
MHTepecbl npeanpuaTtnst 1 o6LLEro
Jena [OfXHbl OblTb MOCTaBMEHbI
BbILLE NIMYHbIX aMOuLMIA. TONbKO Npu
3TUX YCMOBMSAX 3afada nepexopa K
Hanbonee adhpeKTMBHOM hopme opra-
HM3aumm paboTbl MOXET ObITb peLLie-
Ha yCreLLHo.
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MHTENNEKTYATTBHAS [MHAMMYECKAS
MOLE/b OATHAKA CHETA OCEM

C.M.KOBAJEB,
ovpekTop LleHtpa mHTennek-
TyasbHbIX TEXHONOTWIA Ha
ENE3HOLOPOXHOM TpaHC-
nopTe, [OKTOP TEXH. HayK,
npodpeccop

BonNbLIMHCTBO aBTOMaTU4YE€CKMUX U aBTOMaTU3MPOBaHHbIX CUCTEM Yn-
paBneHusi Ha TpaHcnopTe B CBOEW OCHOBEe ONMUpPaloTCs Ha Kiaccu4ec-
Kue Teopun, NOCTPOoeHHble Ha 6a3e 3aKOHOB (PU3UKU U MEXAHUKM.
Takor nogxoA K co3gaHU0 aBTOMaTU3UPOBaHHbIX CUCTEM UCXOQUT U3
NpeanonoXeHusl, YTO COCTOsSIHNE CUCTEMbI UNIM 06bEKTa ynpaBrieHus B
NPU3HaKOBOM MPOCTPAHCTBE YETKO 3afaHO UK, Mo KpanHen mepe,
U3BECTHbl BEPOATHOCTHbIE OLleHKU ero coctosiHus. Mpu aTuX ycnosusx,
ucnonb3ysa dpopmanbHO-IorM4eckue npeo6pasoBaHus, yaaetcs Mnony-
YUTb MaTeMaTU4YeCcKyl Mopeslb 06beKTa, onuchbiBaloLy0 Haubonee
3Ha4YMMble NS Lenen ynpaBfieHUs U NPUHATUS PELLEeHUI CBSA3U MeXay
BXOAHbIMU U BbIXOAHLIMM MEepPeMeHHbIMMN.

B OpgHako Ha MpakTyKe cneumnanucTbl B 06/1acTh asToma-
TMU3aLmMmM 4acTo CTankmMBaroTCs Co cnado hopMannsoBaH-
HbIMW 3afadyamu, AN KOTOPbIX OTCYTCTBYIOT afieKBaTHbIe
MaTemaTtuyeckme MOLEeNn 1 KoTopble He nogaarTcs pe-
LLIEHWNIO TPAAULMOHHBIMM CPpeacTBaMm MaTemMaTnyecKkoro
nporpaMMmnpoBaHus. Onsa ux pelleHns ¢ cepefmHbl XX
BEKa aKTVBHO pa3BMBaETCH «HEKITaCCUYeCKUN» NOAXO[,
OCHOBAaHHbIN Ha MAeaxX UHTennekTyanuaaumu. lNMpu Takom
nogxofe uccrnegosaTerb NbiTaeTcs BOCNPON3BECTU B TEX-
HUYECKOM cUcTEME NPUHLUMMBI PYHKLNOHUPOBaHWUS U MO-
BELleHMS eCTECTBEHHbIX CUCTEM, BKIHOYASA MMUTALNIO Ye-
NOBEYECKON CUCTEMBbI PACCYXOEHUN NMPU pPeLLEHUN
CNOXHbIX 3a4a4.

OnHMM 13 3hheKTUBHBIX MHCTPYMEHTOB MOLENMPO-
BaHWs YeNTOBEYECKMX PacCyXOEeHUIN ABNA0TCA hopmMasib-
Hble Knaccu4eckme 1 Hekraccuieckme nornku. B yactHo-
CTW, LN MOOENVMPOBAHUS PaCCYy>XOEHUN 3dKcnepTta o
OVHaMUKe MPOLeCCOB UCMONb3YHTCHA TeMMopasibHble U
HeYyeTKo-TeMroparbHble JTOrMKW, KOTOpble B HACTOsLLEee
BPeMs HaxXof[AT LUMPOKOe MPUMEHEHWe B cucTemax uc-
KYCCTBEHHOIO MHTENSIEKTa, 3KCNEPTHbIX AUHAMUYECKUX
cucTeMax, a Takxe Mnpu co3gaHun TemnopanbHbix 6a3
OaHHbIX 1 3HaHWI 19 pasnn4Horo poga MHopmMaumoH-
HbIX, MH(POPMALIMOHHO-YMPAaBSIOLLMX 1 KOHTPOSIMPYHOLLIMX
CUCTEM.

VHTennekTyanbHble AMHaMUyeckme MoLenuy, OCHOBaH-
Hble Ha HEYETKO-TEMIMOPAaSIbHON JI0rMKe, MOryT HanTU NPU-
MEHEHWe Ha Xene3Ho4OPOXHOM TpaHCcnopTe Npu co3aa-
HAN HOBbIX MOKONEHUN WHTENNEeKTyanbHbIX CPEACTB
nepBrYHOro céopa 1 06paboTkun nHgopmaumn. Paccmor-
pVM MoZernb 06paboTKM HEYETKO-BPEMEHHON MHAYOpMaLmn
Ha NpUMepe MHTENNEKTYanbHOro JaTymKka cHeTa Ocen.

MocTtaHoBKa 3apgayun. B HacTosLee BpeMs Ha ceTn
XenesHbIX JOPOor UCMONb3YTCA NyTeBble NHAYKTUBHbIE
patyumnkm cyeta ocen (OCO), npmHUMN paboTbl KOTOPbIX
OCHOBaH Ha aHanvse nHdopmManmu, nonyvyaemor oT mar-

HUTOYYBCTBUTESNbHBIX aneMeHToB [ CO, pacnonoxXeHHbIX
nog pefibcamMu B 30HE KOHTPOJIA NPOXOXAEHUA OCen, n
BbIPabOTKM COOTBETCTBYIOLLUMX peLleHui. VicxogHas vH-
hopmaums NpefcTaBnseTcs B Buae BpeMeHHbIX nocneno-
BaTeNbHOCTEN OAUCKPETHBLIX OTCHETOB — PYHKLNIA N3MEHE-
HUSi KOHTPONMPYEMbIX MapamMeTpoB (ganee yHKUUS
N3MEHEHWS), — OMMCbIBAKOLLMX ANHAMUKY NpoLiecca B3au-
MOLENCTBMUA rPe6Hs Koneca ¢ MarHMTo4yBCTBUTENbHbIM
3M1EMEHTOM.

OKCNepuMeHTbI Nokasanu, YTo PYHKLMSA U3MEHEHUS
OTHOCUTCSA K Kraccy cnabo hopmasnin3oBaHHbIX BPEMEH-
HbIX MPOLECCOB, MOBEAEHNE KOTOPbLIX MII0X0 nogaaeTcs
OMNMCaHMI0 TPAANLIMOHHBIMU MaTeMaTUHECKMMM MOLENS-
MW. [0 3TOM NPUHNHE CYLLIECTBYIOLLIME TUMbl aBBTOHOMHbIX
HCO, ocHoBaHHbIX Ha TPAAMLIMOHHBIX MeTodax 06paboTKu
CUrHasoB, He yOOBNETBOPSAIOT COBPEMEHHbIM TPe6oBaHW-
SIM M0 MOMEX03aLUMLLIEHHOCTU, HAOEXXHOCTN Y CTOMMOCTW.
C opyrov CTOPOHbI, 3KCNEePUMEHTbI MO BU3YyanbHOMY aHa-
M3y (PYHKUMM M3MEHEHUS, MPOBEAEHHbIE C y4acTUeM
9KCMNepToB, Nnokasasnu, YTo 3KCNepT BMOSIHE YBEPEHHO
uKenpyeT hakTbl NPOXOXKAEHUSI OCer Haf OaTHMKOM,
OnMpasiCb Ha Ka4eCTBEHHYIO MHAOpMaLInIo, COAepXXaLLly-
H0cs B ocLunniorpamMmmax ykasaHHon oyHkumn. B ceasu ¢
5TUM NPEACTaBNSAETCA eCTECTBEHHbIM NOMNbITaTbCs hop-
Mann3oBaTb KayeCTBEHHbIE PacCyXOEeHUsA SKCNepToB O
OVHaMuKe nccnegyemMbix OCUMNIIorpamMm 1 Ha 3TOM OCHO-
Be MOCTPOUTb MatemMaTnyeckyto Mogenb domkcaumm ocu
ans nHtennektyansHoro ACO.

O6uee npepcTaBneHne HeYETKO-TEMMOpanbHOM
moaenun. B xofe aKCnepuMeHToB Mo Kraccudmnkaumm
rpacoukoB OyHKLIMN N3MEHEHWSA KOHTPOIMPYEMbIX napa-
MEeTPOB OblNa BblsiBIEHa CUCTEMA OTHOCUTENBHO MPOCTbIX
HEeYeTKO-ANHAMMNHECKUX MPaBWI, HA OCHOBE KOTOPbIX 3KC-
nepTbl pacrno3HarT ocb. B 0CHOBE NpaBui NexuT cnepy-
IoLLIas HeYeTKO-TeMMNoparnbHas BbiCKasblBaTesibHas hop-
ma (HTB):

Cepreri Muxannoeuy KoBaneB — aupektop LleHTpa uHTennekTyanbHbix cucteM PocTtoBckoro counuana
BHUWNAC, 4neH npaBneHns PoccuiicKon accoumanmm UCKYCCTBEHHOIO MHTENNEeKTa, npeacedatens HayyHoro
coBeTa Poccuiickon accoumaLnmn HEHYETKNX CUCTEM U MAMKMX BbIYUCIIEHWIA, OKTOP TEXHUYECKMX HayK. ABTOP
6onee 150 Hay4HbIX paboT U 6 MOHOrpaduii. HeTBepTb BEKA MOCBATWI MPOGReMaM pasBUTUS COBPEMEHHbIX
NHGOPMALIMOHHbBIX TEXHOSIOTUN Y METOLOB UHTEMJIEKTYASIbHOMO MOAEIMPOBAHWS.

B HacTosiLLee BpeMsi 3aHMMAETCA pa3paboTKon HOBOMO Hay4HOr0 HanpaBseHnsl, CBA3aHHOI O C AnHaMm3aLmen
NHGOPMaLMOHHBIX MPOLECCOB B CIIOXHbIX CUCTEMAaX Ha OCHOBE BPEMEHHbIX U HEHYETKNX BPEMEHHbIX (hopMaribHO-

JIOrM4eCKnX CUCTEM.
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W=(c rtt lo)rt*(B rit IB)rt* ...rt*(y rit Iy),

roe Q={a, B, ..., Y} — COBOKYNHOCTb HEYETKMX NPU3Ha-
KOB-COBbITUI, XapaKTEPU3YHOLLIMX MHTErpasibHble CBOMCTBA
hparMeHToB (PyHKLNW;

L={la, I, ..., ly} — COBOKYNHOCTb TemMMNopasbHbIX
MPU3HAKOB, XapaKTepuUayoLLMX NPOAOIKUTENIBHOCTb He-
YETKNX COObITUI;

rt* — TemnoparsnbHble OTHOLLEHWUS] MHTEPBAsbHO-
BPEMEHHOW NIOrMkn AnneHa;

(q rtt lg) — anemeHTapHbIe HEYETKO-TeMMNoparsb-
Hble COObITUSA, MMEIOLLIME CMbICT onucaHui «B TeyeHne
At=lq HabntopaeTcs HeYeTKUN NPU3HAK — CBOVICTBO =Q;>.

HeueTko-TeMnoparsibHble BbiCKa3biBaHWSA ABSIOTCS OC-
HOBHbIMW €AVHULIAMW NpeacTaBeHns 3HaHUA B paspabda-
TbIBAEMOM KJlacce MHTeNeKTyarnbHbIx Mogenen. OHu BXo-
OAT npefycrnoBuaMM B HeYeTKO-TeMnopalbHble
NpoAyKLUMOHHbIE Npasuna suaa W=, o6pagaytoLimne 6asy
3HaHWI He4eTKo-TemnopasibHou mogenu (HTM).

DYHKUNOHUPOBAHME TAKOW MOJENN OCYLLEeCTBIIAET-
csl nyTem peanmsaumm MexaHmama HedeTKo-TeMnoparnb-
HOro BbiBOAA B 6a3e 3HaHWIA BO B3aUMOLENCTBUMU C
MEeXaHWU3MOM yrpaBfeHus BbIBOAOM. BbiBoA Mo Kaxkaomn
N3 peanusaumi obecnevmBaeTcs NnyTeM nHTepnpeTaumm
BXOZHbIX ONMMUCaHnM, NpeacTaBieHHbIX COBOKYMHOCTAMM
NnepBUYHbLIX MapaMeTpoB paccMaTpnsaemMon OyHKLUK,
N MPUCBOEHNS NMOJNTYyHYEHHbIX HEYETKO-UCTMHHbIX 3HaYe-
HWUIA 3aKYeHnaM npaesun. basa 3HaHWin BKIKOYaeT npa-
Buna asyx Tunoe: npamble W=r (r — «ECTb 0Cb») 1
nHBepcHble W= (f — «HeT ocu»). MexaHnam ynpasne-
HWS BbIBOAOM BHa4vasne 3anyckaeTt BCE NpsiMble npasu-
na. B cny4yae nonoxuTenbHOro BblBoAa r XoTsa 6bl MO
OOHOMY M3 NpsIMbIX NpaBun (NoATBepXAeHne dakTa
«EcTb oCcb») ocyLLecTBNSAETCSA BbIBOL NO BCEM MHBEPC-
HbIM NpaBuam u B criyvae otTpuuaTesibHoro Bbisoga no
BCEM npaswuiaM (He noaTBepXxaeHne dakra «Het ocun»)
OoCb (PuKcupyeTcs.

He4yeTko-temnopanbHas mogenb ACO. Viccneaye-
MblIli BapmaHT nHtennektyansHoro CO (MOCO) paspabo-
TaH Ha OCHOBE [BYX PaCMOSIOXKEHHbIX PSAOM MarHUTO4YB-
CTBUTESbHbIX 3NeMEHTOB 31, 92 U OOHOKPUCTASIbHOro
MUKponpoLeccopa cepun 16F284 ¢ TakToBOIM YacToTON
20 MI'y v 3apencTBoBaHHbIM 06bemom O3V 512 6anT.

Bep6annzoBaHHbIM onvcaHnem AMHaMmUKKU npoLecca
B3aUMOENCTBUS TPe6HS Koyeca C OOHUM U3 MarHuTo4vyB-
cTBuTEeNbHBIX anemeHToB [JCO ABnseTca He4eTKO-TemMo-
panbHas BbickaablBaTesibHas hopma

W_,:o rtsn B} rtsn ol rtsn B,

rae rtsn — TeMnoparnbHOE OTHOLLIEHME HENOCPEeOCTBEH-
HOrO CrefoBaHus.

W, coOepXuT onucaHve YeTbipex, Criefyowmx apyr
32 [pYroMm 351IeMEHTapPHbIX HEYETKO-TEMMOPASTbHbLIX COBbI-
TUI, XapaKTepuayoLLMX dhakTbl NEPEnBKEHNS OCY BAOSb
YyeTblpex 30H NOCO, ycnoBHO Ha3BaHHbIX 3KCnepTamu
«30Ha NPUBIIMXKEHUS OCU», «30HA 3axBaTa OCU», «30Ha
nepexonHoro npouecca», «30Ha Bbixoga ocu». Kaxgoe
13 COObITUI XapaKTEPU3YETCH HEHETKUMUN MEPEMEHHBIMM,

E% Nerasatens owwBox pACNOIHABAHNA
15 B - nns ANC

| Il - ACO sa ocxose CMM

- MACO

8.0 vulc

KOTOPbIM COOTBETCTBYIOT 3HAYEHUS: 0] — HE3HAYMUTENb-
Hble chnykTyaumm, B! — 6bICTpbIii noabem, B} — nnasHoe
yMeHbLLeHWe, o) — yMepeHHble donykTyaumn. Hevetkne
3HaueHus oln ocfonpe,ueneHbl Ha yHMBepcanbHOM LuKarne
[0,1], xapakTepuaytoLleli HOPMUPOBAaHHYIO CpedHeKBaa-
paTuyHyo OLLMOKY JIMHEMHOW perpeccum, BblYUCIIEHHOM
Mo OUCKPETHbIM OTCcHETaM (PYHKLUMM 3MEHEHNS Ha aHa-
NM3NpyeMoM BpPeEMEHHOM UHTepBasie. HeveTkune 3Haqe-
HWa Blu Brakxe onpepeneHbl Ha yHUBepCarbHoN Lkane
[0,1], xapakTepun3ytoLLEn yron HakmoHa npsMoun, nony-
YeHHOW B pe3ynbTarte JIMHENHOW perpeccum no otcHeTam
PYHKLNN N3MEHEHNA KOHTPONMPYEMbIX NapameTpoB Ans
aHanM3npyemoro BpeMeHHOro MHTepsana.

Mockonbky NOCO copepXut aBa MarHUTO4YBCTBU-
TeNbHbIX 3M1eMeHTa, A1 BTOPOro sfemMeHTa 32 UMeeT
MECTO aHasIornyHas Moaesb HeHETKO-TEMMOPasIbHOro BbIC-
kasbiBaHust W_,. MarHmTo4yBCcTBUTESIbHbIE 3/IEMEHTbI 31
n 32 pasmelleHsl B MOCO psgom, 4to obecrnevmBaeT
HeobXxoauMoe Ka4eCTBO ONMCaHUS.

C vcnonb3oBaHMEM NpaBwi BbiBOAA TEMMNOPasbHON
norvikv mopenb Wg, 6bina npueefeHa BHa4ane K kaHo-
HUYEeCKOMY By C Liefbio NosyyYeHns Bcex hopmyn ans
HEYETKNX NepeMeHHbIX, HaXoOALLMXCA B HeonpeaeneH-
HbIX BPEMEHHbIX OTHOLLEHWNSX, a 3aTeM, Nocne packpbl-
TN CKOOOK Y MUHMMMU3ALUMM MOJYHEHHOrO BbIPaXXEHUS,
6bIN0 MONYHEHO 27 HE3ABUCUMbIX HEHETKMX NpaBun 6a3bl
3HaHWA HTM.

IurHammnyeckasn 6a3a gaHHbix HTM opraHm3oBaHa no
TUMNY CABUIOBOrO perncrpa v rnpeacraBnseT cobon Tpu
He3aBMCMMbIX (havina no 32 s4enkn (CBepxonepaTnBHbIX
03Y), B KoTopble Yepe3 1, 2 1 4 TakTa COOTBETCTBEHHO
3anMCbIBaIOTCA 3HAYEeHUs TekyLmx napameTpoB. OKHO
aHanuaa (pasmep Likasbl T) cocTtaBnseT 6,2 ¢, 4TO okasa-
NOCb AOCTATO4HbIM AN HAAEXXHOr0 pacno3HaBaHmsa ocu
npuv NPeaenbHO HU3KMX cKopocTsaX (=0,2 M/C).

AkcnepumeHTbl. C Lenbio onpegeneHns Lenecoob-
pasHOCTY MCNOMb30BaHUA HEHYETKO-TEMMNOPasbHOM MoJe-
NV NS NPYHATUA peLLeHniA 6bina NPoBeAeHa cepums cpaB-
HUTEnNbHbIX 9KCMepuMeHToB, cocTtoasaa m3 5000
ncnbITaHWi. Pe3ynbTaTtbl 3KCNepUMeHTOB NpuBeaeHbl Ha
pucyHKe B BUAE rmctorpaMMbl pacnpegeneHms omook
pacrno3HaBaHus Ons Tpex TUMOB Mogenern NPUHATUA pe-
LLIEHWIN: perpeccuoHHas Mofeslb, UCronb3yemas B fen-
CTBYIOLLMX Ha CETW Jopor NyTeBbIx AaTyunkax (ArC); ckpbl-
Tas MapKoBCKas Mofesb, paspaboTaHHas Afsi O4HOro U3
3KcnepuMeHTasbHbIX gatymkos (CMM); npegnaraemas as-
TOPOM HeYeTKOo-TeMnopasibHas MOAenb, BKIOYEHHAs B
coctas MCO.

3aknto4veHune. lNprBeaeHHbIE pe3ynbTaTbl MO3BOSIAT
JOCTaTOYHO O6OCHOBAHHO cAenaTtb BbIBOA O TOM, YTO
npensIoXXeHHbI MeTo omKcaLmm 0Cy Ha OCHOBE HeYeT-
KO-TeMnopasibHOM MoZesNy ABNAETCH 3Ha4UTENbHO 60ree
3PPEKTUBHBIM, HEXENU CYLLIECTBYIOLLIME METObI peLLe-
HWs 3TOM 3apadu. lNMpennoXKeHHble HeveTKo-TeMnoparb-
Hble Mofeny Ans popmarbHbIX onncaHui cnado gopma-
NN30BaHHbIX OUWHAMU4YECKUX OO6BEKTOB MOryT
NCMNonb30BaTbCA B Ka4ecTse Mofenemn NpuHATUS peLle-
HUA BO MHOMMX MpakTUYecKMX 3afadax, CBA3aHHbIX C
CO3[jaHVeM UHTEeNNEKTyarbHbIX YCTPOWCTB coopa 1 obpa-
60TKM NHpopMaumn. Kpome Toro, BO B3aMMOOENCTBUN C
HenpoceTEBbIMU MOAENAMM OHW MOTYT CIYXXUTb 6a31COM
[Nt MOCTPOEHMSA HOBOTO Kracca rmbpuaHbIX HEMPO-HeYeT-
KNX TeMMNopasibHbIX MOAENen s NPUKIaaHbIX MHTerpanb-
HbIX CXEM OUHaMMU4YeCcKOro Tmna, CriocobHbIX obecneyu-
BaTb 3(PHEKTUBHYIO SKCMIEPTHYO MOAAEPXKKY MPOLECCOB
NPUHATUSA yrpaBfeHYeCKMX PELLEHNIA.
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! CUCTEMbl ABTOMATU3NPOBAHHOIO YNPABJIEHUSA

HOBEMILUUE TEXHONOITMU
ABTOMATM3ALIMW PABOTHI
COPTUPOBOYHBIX CTAHUMM

‘ Avt11.p65

AH. LWABEJIbHMKOB,
AVPeKTOp, AOKTOP TEXH. Hayk

B.H.COKOIOB,
rMaBHbIA MHXeHep

OgHUM U3 OCHOBHbIX Ha-
npaBneHNn [eATEeNIbHOCTU
PoctoBckoro cununana
Poccuinckoro Hay4Ho-
nuccnepnoBaTesibCKoro u
NPOEKTHO-KOHCTPYKTOPCKO-
ro MHCTUTYTa MHdopmaTu-
3auymu, aBTomMaTM3aumm u
CBSI3N XXENe3HOJOPOXHOro
TpaHcnopta (BHUUAC)
siBNsieTcsa pa3paboTka u
BHeApeHue MnporpeccuBHbIX
TEXHONOrnn aBTOMaTU3a-
UMM 1 nHcopmaTusaumm.

K Takum TexHosornam
OTHOCATCSA aBTOMaTU3auus
paboTbl COPTUPOBOUHbIX
CTaHLUMA B LIEJIOM U COPTU-
pPOBOYHOroO npouecca B
YaCTHOCTU, ANArHOCTUPO-
BaHWe yCTPOWUCTB, aBTOMa-
TU3auua yrnpaBreHUss KOMn-
peccopHoMu cTaHUUuen.

COPTUPOBO4YHAS CTAHLUNA

B ABTOMaTtn3aumsi CTaHLMOHHON pa-
60Tkl NO3BONAET UCKIIIOHYUTE PYHHOWN
BBOZ, MHCbopMaLm B onepauusix, CBs-
3aHHbIX C NepeMELLEHNEM MOLBUX-
HbIX €OVHUL, B Npedenax craHuuu, a
TaKXXe MUHUMU3MPOBATbL Ero B TEXHO-
JIOTNYECKMX onepaumsax, Hayano u
OKOHYaHMe KOTOpbIX MKCMpyeTcs
TONbKO BPY4HYHO OMnepaTuBHO-UCTET-
YEPCKUM UM SKCMyaTaunoHHbIM Nep-
COHarIoM Yepe3 aBTOMaTU3NPOBaHHbIE
paboyne mecra.

[Mpv aBTOMaTU3aLMM CTAHLN [OTT-
XKHO 06ecneymBaTbCs MHPOPMAaLIMOH-
HOe B3anMofelcTBme pa3padaTbiBa-
€MOW CUCTEMBI C APYrMMU CUCTEMaMM
Mo nNp1emy v nepegave HeO6XoaANMbIX
JaHHbIX HA OCHOBE CTaHOAPTHbIX MPO-
TOKOJ10B. DYHKLMOHNPOBAHME CUCTE-
Mbl 2aBTOMaTn3aumm COpTUPOBOHHOM
CTaHUUM B YyBA3KE C aBTOMATUKOM
CLIB 6a3npyeTcst Ha BaroHHOM, JTIOKO-
MOTMBHOW 1 NOe3aHOM Mofensx, op-
MUWPYEMbIX B peasibHOM BPEMEHM.

[Ina aTon cuctemMbl OCHOBHbIMU
WCTOYHMKAMU MHCpOpMaLUm CryXar:
cuctema ACOVYTT, n3 KoTopow nocTy-
naroT AaHHble 0 noe3fax, Npubsbisato-
LLMX Ha cTaHumto; cuctema CAN Manb-
Ma — 0 MPOCNeAoBaHUM MOABMXXHBIMM
eOMHMLAMMN KOHTPOJTbHbIX TOYEK 1 06
naeHTUUKaLmm NoaBMXKHOMO COCTa-
Ba; cuctema CAJIC P — o nepemeLue-
HUAX NOE3LHbLIX 1 MaHEBPOBbIX JTOKO-
MOTMBOB B Mpefenax cTaHuuu;
rOPOYHbIA KOMMJIEKC B COCTaBE CUC-
Tem F'ALL MH, APC-YVIIT, KOK CY
ALl — 06 n3MeHeH COCTOAHUSA Nny-
TEBbIX Y4aCTKOB, MOJSIOXEHUSA CTpe-
JI0K, NOKa3aHUM CBETO(OPOB, O Npo-
Xxo4e MNoABWMXHOro cocTtaBa Mo
JaTymkKam c4eTa Ocew, pacrnosoXeH-
HbIM B 30HE COPTUPOBOYHOM FOPKK;
cuctema ACY JIP (py4Hol BBOA WH-
dopmaumm) — o Ha4ane/oKoH4aHUN
TEXHONOIrMYECKNX onepaLi, He CBS-
3aHHbIX C MepPeMELLEHNEM MOABUX-
HbIX OWHML, B Npefenax CTaHumm.

Cucrema aBTOMaTM3aLMM CTAHLM-
OHHOW paboTbl BK4YaeT B cebs
06bEKTHbIE KOHTPOSephbI, NpeaHas-
Ha4YeHHble OJ1 KOHTPOss, AnarHoc-
TUPOBaHUS U UKCaLMM MOMEHTOB
M3MEHEHUs COCTOAHUA YCTPOWCTB
CUB, 3agencTBoBaHHbIX B TEXHOJO-
rMYecKoM npolecce npuema, pac-
thopMmpoBaHUst, OPMMPOBAHNS U OT-
npaeneHus noe3goB. C nomoLLbo
YCTPONCTBA AUHAMMYECKOIO KOHTPO-
ns (YOK) npoucxogut nonyyeHve gaH-
HbIX O MPOXOAE NOABMKHOIO COCTaBa
no garynmkam c4eTa ocew, pacrono-
>KEHHBIM B ropsioBUHE (hopMUPOBaHNSA
cTaHumn. KoHTponnep TekyLlemn Tex-
HOMOMMYECKOM CUTyaLMmn CIYXXWUT Ans
Be[EeHNs noe3nHoWn, BaroHHOW U f10-
KOMOTUBHOW MOAESen CTaHLMM Ha OC-
HOBE BXOLHOIO NOTOKa aHaloroBow,
OVCKPETHOM 1 LMdpOBON MHopMa-
LMK OT CMEXHbIX CUCTEM HUIOBOW
aBTOMaTMKN U MHAPOPMaLMOHHO-NNa-
HUPYIOLLIEro YPOBHS, a TakxKe HopMa-
TMBHO-CMNPaBOYHOMN MHAOopMaLun o
TUnax NoOABMKHOIO COCTaBa, napameT-
pax cTaHuun, HopMaTuBax U Tunax
TEXHOJIOrMYECKMX ornepaLmi.

B nogcucrteme aHannsa n npoTo-
KONMMPOBaHUS XpaHATCs 1 obpabdaThbl-
BAKOTCA JaHHblE NOE3aHON, BArOHHOM
1 FTIOKOMOTMBHOW MOesen CTaHUmMmM 3a
npoLLeLLM Nepuog BpeMeH, paccym-
TbIBAKOTCS OCHOBHbIE TEXHOMOMMYECKME
nokasarenu paboTbl CTaHLM, FOTOBST-
Csl aHanUTMYecKne oT4eTbl. ABTOMa-
TU3MpOoBaHHbIe paboyne mecta (APM)
NPefoCTaBnsAtoT ornepaTmMBHYO NHAOpP-
MaLmIo orepaTuBHO-ANCTIETHEPCKOMY
rnepcoHary 1 pyKoBOAALLMM paboTHU-
KaM CTaHumm 1 cny>o6bl NepPeBO30K O
TEKyLLer TEXHONOMMYECKOM CUTYaLmK,
npeaynpexxgatT 0 BO3MOXHOM Mpe-
BbILLEHMM TEXHONOrMYECKMX HOPM 06-
paboTKM NOABUXXHOIO COCTaBa, npe-
OOCTaBMIAOT CMpaBKu O TeKyLlen
CYTyaumm No 3anpocy nosib3osarens,
a Takxke aHaIMTUYecKne crnpaBku U
OTYETHbIE (POPMbI 32 UCTEKLLUI Nne-

Bnapucnae Hukonaesny CoKonoB — rnaBHbIN MHXeHep Poctosckoro coununana BHUWAC. Pab6oTtaet
3pechb ¢ 1987 . noce okoH4YaHWs POCTOBCKOro MHCTUTYTa MHXXEHEPOB XXENE3HOJOPOXHOro TpaHcnopTa. Mog,
pykoBogacteom B.H. CokonoBa v npu ero HEMOCPEACTBEHHOM y4acTumn 6bina pa3paboTaHa 1 BBedeHa B
npombILLNeHHyto akcnnyatauymio cuctema KCAY CI1 Ha ctaHumm BekacoBo-CopTupoBoyHoe. 3a 370 6bin
HarpaxxaeH nMeHHbIMM Yacamu npeavaeHta OAO «PXK[».

B HacTosiLee Bpems B.H. CokonoB npuHMMaeT yqacTtue B passutim cuctembl KCAY CI v BHeapeHun ee Ha

psife COpTMPOBOYHbIX CTaHumM KpacHosipckon 1 3anagHo-Cubupckom Jopor.
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puog. O6bLeM NpefocTaBIAEMON UH-
dhopmaLmm onpegensieTca npegenamm
KOMMETEHLUMN M npaBamMu [ocTyna
nonb3oBatens APM.

Cucrema aBTOMaTM3aLMN CTAHLM-
OHHOW paboTbl CO30AETCA Ha MNaTgop-
Me, obecrnevmBatoLLen 3aLyULLEHHbIN
yOaneHHbIM [OCTyN K HdopMaLmmn no
kaHanam CI4 OAO «P>XX[».

CTpykTypHasi cxema aBToMaTmaa-
LI CTaHLIMOHHOW paboTbl NpuBeaeHa
Ha PUCYHKe.

PAC®OPMUPOBAHUE COCTABOB

W KCAY CI1Bknto4aeT B cebs noacu-
ctembl TAJIC P, KBI, FTALL MH, APC-
VYVYIMT, KOK CVY AL

lMopcrcTembl ynpaBneHnst HAOBUIOM
1 pocnyckom coctasa—ITAJIC P n KBl
aBTOMaTU3NPYIOT TEXHOJIOrMYecKue
MPOLIECChI 3a4aHMsA MapLUpyTa U pery-
NMpoBaHMe CKOPOCTM HaaBmra cocra-
Ba Ha ropKy, a Takxe pocrycka co-
CTaBa CO CKOPOCTbIO B 3aBMCMMOCTU
OT TEKyLLEe CUTyaLmmn Ha ropKe.

B nogcucteme NALL MH aBTOMa-
TU3MPOBaHbI crnegyowme pyHKUMM:
ynpassieHe MapLLpyTamm CKaTbIBaHUS
OTLIENOB MNyTeM MnepeBofa CTPEOK;
KOHTPOJIb MCMOSIHEHHOMO pocnycKa n
aBTomatundeckasi nepegada s ACY CC
COOO6LLEHMI O BaroHax, MOCTYNUBLLUNX
Ha NyTn COPTUPOBOYHOIO NAapPKa; KOHT-
POJib MaHEBPOBbIX NepeMeELLEHI Ba-
rOHOB Ha CIMYyCKHOW YacCTW FOpKu 1 ne-
pegaya B ACY CC coobuieHun o
npoun3BeaeHHbIX NepecTaHoBKax Ba-

AP Mg ropoe e

APM OCNT
L ATO00 - T

“Ee

FOHOB Ha NyTAX COPTMPOBOYHOrO Nap-
Ka CO CTOPOHbI FOPKMU.

MHdopmaumsa, noctynarwoLas ms
ALl MH, nossonsier ACY CC Bectn
MOZESb COCTOSIHMSA COPTMPOBOYHOIO
napka B peasibHOM MacLUTabe Bpeme-
HX, 0CBOOOXJast OrepaTopoB-HaKonu-
Ternen ot BBoAa MHGopMaLiv BPYHHYHO.

BesonacHocTe pocnycka B ALY
MH o6ecneunBaeTca nporpaMmMHO C
MOMOLLIbIO aNfOPUTMOB aBTOBO3Bpa-
Ta CTPesKu, 3aLMTbl ee OT nepesoda
Nof, AJIMHHO6A3HbLIMM BaroHamu, npe-
JOTBpaLLEHNs B3pe3a Mpu MaHeBpax,
NCKITFOYEHNS BO3MOXXHOCTU yOApOB B
60K BaroHa ns-3a Herabapura. Yrobbl
3abnaroBpeMeHHO onpenennTbe BO3-
MOXXHbIE HEMEPEBOAbI CTPENOK MO Map-
LUPYTY CKaTbIBaHWS, MPUMEHEH NMPUH-
LN yNpeXxaatoLLLero Ux nepesoga Ha
BCIO ANMHY CBOOGOAHOrO npobera oT-
uena no MapLupyTy.

[na obecnevyeHns Heob6XoANMbIX
WHTEPBAasIoB MEXAY OTLenamm npm nx
TOPMOXEHUN U CoyaapeHnst aTUX oT-
LIeMnoB Ha NyTAX COPTUPOBOYHOIO Nap-
Ka C OOnyCTMMOM CKOPOCTbIO Kade-
CTBO TEXHOJOMMYECKOro npotecca
perynmpoBaHnsi CKOPOCTU peasinayeT-
€Sl C MOMOLLbIO:

MeXaHM3aLmn TPETLUX TOPMO3HbIX
nosvumii. Bnarogapsi 3aToMy cokpa-
LLIAeTCca KONMMYECTBO COCTaBUTENEN-
perynMpoBLLMKOB CKOPOCTH, UCMOSb-
3YHOLLMX TOPMO3HbIe 6alliMaku, 1 Ha
KONECHbIX Mapax BaroHOB He o6paay-
OTCS MON3YHBbI;

Fopoeasoe TAlN0 SONNEKTREROND NONLIOBANA

ACY CC _
CNa oAaQ” Linwa NBC
AP

W TEGC T SR

[ el 2§ -
Careoon e | [ =
KOMMYTATOR K A{C-!I-Il. KOMMYTATOP

fn :
TES0R NK APC-pes

105100 i

npesTep

MK KoK

asTOMaTM3aLmm npoLiecca perynm-
poBaHUs CKOPOCTM OBWXEHUSA OTLe-
noB cpeactesamun nogcuctemsl APC-
VVIIT.

YT106bI peLumnTs 3aa4y asTomMaTu-
3MPOBaHHOMO PEryniMpoBaHns CKOpo-
CTel cKaTbIBaHWA OTLENOoB Ha 3amef-
nutenax 1, 2 U 3-N TOPMO3HbIX
nosuuun, B nogcucteme APC-YVYIIT
BEOETCA HernpepbiBHasg Mopesnb WX
OBVDKEHWS HA CMYCKHOW 4acTu FOpKu
W NyTaX COPTUPOBOYHOrO Mapka B
30HEe [eiCTBMA annapartypbl KOHTPO-
na 3anonHexnua nyten (K3IM1). Bec
BaroHa na3mepsieTcs BECOMepHbIMM
YCTPOMCTBaMM U3MEPUTESIbHBIX y4a-
CTKOB, HaxoAsALMXCHA Ha Kaxaom
nyTV cKaTblBaHWA cpasy 3a ropoom
ropKW. TekyLlme CKOpOCTU OTLIEMNoB
Ha TOPMO3HbIX MO3NLIMAX N3MEPSIOT-
¢ npy nomMoLLwm ckopoctemepos PUC-
B3M. Mexay TOpMO3HbIMU NO3ULUS-
MW CKOPOCTU PacCYUTbIBAIOTCA MO
MOZEenu C y4eToM Beca 1 xapakrepu-
CTUK OTLENOB N KOPPEKTUPYIOTCH B
MOMEHT NMPOXOXAEHUS MU [ATHUKOB
cyeTa ocen. o gaHHbIM MoJenu pas-
MELLIEHNA 1N OBWXEHUS OTLENOB Ha
NyTAX COPTUPOBOYHOIO NapKa Henpe-
pbIBHO BeAeTCs M3MepeHve guHamu-
4YeCcKOro Npogunsa kaxagoro nyTu. UH-
hopmaumsa o npodune Ncnonb3yeTcs
Ans pacyeTa CKOpoCcTen BbIXxoga OT-
LiernoBs 13 NapKoBO TOPMO3HOM NO3u-
LM UCX0Os N3 HEOOX0ONMMOCTI 0bec-
neyeHnss [OMNYCTUMOW CKOPOCTU
coydapeHust oTLenoB 5 KM/4.

Knewmmsoe none YBK

Npocfpanosamamns
oL e
EHANCH

Kaflensman cam

EOHTPOM 3300 M
e " Becowspa  Ceopoctesip
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CUCTEMbl ABTOMATW3WPOBAHHOIO YMPABJIEHUA

MPOBNIEMbl ABTOMATU3ALIUA YIPABJIEHUS
BATOHHbIMA SAMELTTUTENAMM

OpHoM U3 OCHOBHbIX 3aAa4 nNpu pacqopMmmpo-
BaHUM COCTaBOB Ha COPTUPOBO4HbIX FOpKax
fIBNSieTCA onpepefieHre OonTMMasbHOW CKOPOCTH
CKaTblBaHUS1 OTLLENOB Ha CMYCKHOW YacTu FOPKU
W NpuY ABMXXEHUU NO NyTAM MOArOpoO4HOro nap-
Ka. 3Ta CKOpPOCTb AOJKHA rapaHTMpoBaTb Mak-
cuMarbHbIA TEMIN pocnyckKa COCTaBOB U Heo6xo-
OMMbIA UHTEpBan Ha CTpenKax pasfgerneHus
MapLupyToB. Mpu 3TOM OTLEen AOMHKEH AOCTUr-
HYTb 3afjaHHON TOYKM COPTUPOBOYHOIO NyTH C

A.B.LLYMCKUW, C.A.POrOB,
3aMeCTUTENb AMPeKTopa 3aMeCTUTeNlb Ha4valbHUKa
otnena AT CC

6e30MnacHON CKopocTblo. [lpyrou, He MeHee
Ba)XXHOM 3afiayen IBNSAIETCA peanu3auus 3Tou
CKOPOCTU C MOMOLLIbIO TOPMO3HbIX CPEACTB.

B [1n5 pelueHns nepBon 3agayv B cMCTeEMax aBToMaTuaa-
LMK CTPOSATCH CMOXHbIE AMHAMUYECKME MOOENN ABUXe-
HUS OTLENOB, Ha3Ha4YeHNe KOTOPbIX — pacno3HaBaHue
06pa3oB Ans onpeneneHns Xo40BbIX CBOMCTB MOABVKHbIX
€0MH1L, Ha OCHOBaHUN KOCBEHHbIX MPU3HAKOB 1 MPOrHO3
NX OBVDKEHWS MO y4acTkam CBO60AHOro KayeHus. Onepa-
TOp peluaeT 3Ty 3a4adyy B OCHOBHOM METOLOM Mnpob u
OLLMBOK, HaKannmeas onbIT B NpoLecce padoTol.

OcTtaHoBMMCS Ha BTOPOW 3afaqe — peanv3auum pac-
YeTHOW ckopoCTW. [N perynuposaHus CKOpoCcTen OBU-
XKEHWS OTLLEMNOB Ha OTEYECTBEHHbIX COPTUPOBOUHbIX FOp-
Kax MPUMEHSIOT BaroHHble 3amMepnutenu. Fopo4Hble
3amMennMTeny ycTaHaBInBatoT Ha CNYCKHOM YacTu rOpKu
(B OCHOBHOM Ha NepBOr TOPMO3IHOM NO3MLUKN — Nepes nnm
3a roSfIOBHOM CTPESIKOM U BTOPOW — nepen nyykKoBbIMU
cTpenkamu), NnapkoBble — B Ha4ase nyTer noaropo4Horo
napka Ona 3agaHua npuuenbHbIX CKOPOCTEN oTuenam.
HekoTtopble Mogenu 3amennurenen ABAsTCA YHUBEp-
canbHbIMU U MOFYT MPUMEHSATLCA KaK Ha FrOPOYHbIX, TaK U
Ha NapKoBbIX TOPMO3HbIX MO3ULIUSAX.

[Mpu ncnonb3oBaHUM 3amMenuTenien ana NapkoBbIX TOP-
MO3HbIX MO3ULMIA UX TpebyeTcs 60sbLLe MO CPaBHEHWIO C
rOPO4HbIMU. KOHCTPYKLMSA 3TUX 3aMeLUTENEN UMEET Or-
paHVYeHnst MO LLUMPUHE, CBA3AHHBIE C PACCTOAHMAMM MEX-
Oy nyTaMW B MecTax YCTaHOBKW, a (PYHOAMEHT Y HUX
OOJDKEH ObITb Maron riy6mHbI IGO0 OTCYTCTBOBATHL BOBCE.

Onepartopbl COPTUPOBOUHbBIX FOPOK 1 PaspaboTHUKK
CMCTeM aBTOMaTU3aUMmM NPEObABNAIOT BbICOKME TpeboBa-
HUS K HAOEXXHOCTU U Ka4ecTBY paboThbl NapKoBbIX 3aMe-
nMTenewn, NocKombKy OT 3TOr0 MOMHOCTLIO 3aBUCUT 3-
hekTMBHaA U KayecTBeHHaa paboTa COpPTUPOBOYHOM
cTaHumn. OwmnbKa, JonyLLeHHas npy ynpasneHnm ropos-
HbIMW 3aMeanuTensamm, MOXeT ObITb CpaBfieHa Ha noc-
nenyoLmx TOPMO3HbIX MO3NLMAX. A BOT HETOYHOCTb NMpu-
LieSIbHOrO TOPMOXKEHMS MPaKTUHECKM HEU3OEXXHO NPUBOAUT
JIM60 K CHUXKEHMIO TeMa pocrycKa 1 yBeiM4eHunto Bpe-
MEHW Ha MaHeBPOBYIO PaboTy Npu NepeTopMaKuBaHuK,
JIN60 K 600 BaroHOB 1 MOBPEXAEHWNIO MPY30B.

CeropHsa Ha ceTn gopor Poccunn Hanbonee LLUMPOKO
NPYMEHAETCHA NapKOBbIA PblHaXXHO-HAXXUMHON 3aMes-
nvtens Tna PH3-2M, npyweLlumin Ha cMeHy 3ameanu-
Tento PH3-2.

Mpn paspaboTke 1 NOCTAHOBKE Ha NPOM3BOACTBO 3a-

mMeanutenen PH3 nonaranm, 4To oHW NpurogHbl Ans ycra-
HOBKWM B KPMBbIX 1 3a CHET 3TOr0 MOXHO CYLLECTBEHHO
YBENNYUTb MONE3HYI0 ANWHY MyTen NOAropoO4HOro napka.
[MOoCKOSIbKY OHW Marno BECAT, AN UX MOHTaXa U [EMOHTa-
Xa He TpebyeTcs crneLTexHKa 60MbLUON MPy30noabeM-
HocTu. MoaTomy PH3 cTtanu LWMpoKo NpUMEHSTL Ha cop-
TUPOBOYHbIX FOPKax CTpaHbl.

CpaBHWTL paboTy pblHaXXHO-H2XKMMHbIX 3aMenJIMTenen
C OpyrMMu TMnamm yCTPOMCTB ObINIO HECIIOXHO, TakK Kak
anbTepHaTMBHbIX BAPMaHTOB OCHALLEHWS MapKOBbIX TOpP-
MO3HbIX MO3VLIMIA OPYrMMU TUNaMu1 3aMeannTenen cylie-
CTBOBaJI0 HeMHOro. Mo mepe akcnnyaTauum PH3 Ha cop-
TMPOBOYHbIX FOPKax Hakanmeasncs OnbIT U BbISBUIOCH
Hemarsio npoobrem.

Mpexnae Bcero, OHM CBA3aHbI C 3KCMyaTaLmnen B Kpu-
BbIX. LLInHbI y PH3 Xx0TA 1 KopoTkme (adhdeKkTmBHas anu-
Ha 2,7 M), HO NpsIMbIE, U TOYHO COBMECTUTb UX C U3OTHY-
TbIMW pefibcaMu B KPMBOW HEBO3MOXHO. A C y4eTOM
LEHTPOOEXHBIX CUI, OENCTBYIOLLMX HA BaroHbl Npu ABu-
>XEHUN B KPUBOW, BO3AENCTBUE 3amMennuTens Ha oTuen
npakTuyeckn Henpeackasyemo. B pesynbtate BO3MOXHO
3aKJIMHMBaHME LUWH NPWY BXOAe Koreca B 3aTOPMOXXEHHbIV
3ameanutenb. Kpome Toro, nosiBNAETCH 3Ha4UTENbHASA
pa3Huua B 3hPeKTUBHOCTN TOPMOXXEHUS B HAYane, cepe-
OVIHE 1 KOHLLe TOPMO3HbIX LLWH. B ntore npaktnyecku Ha
BCeX ropkax samegnutenn PH3 yctaHaBnvBatoT Ha nps-
MbIX y4acTkax nyTen. Tam Xe, rae oHW oCcTanunch B Kpu-
BbIX, 9M1EKTPOMEXAHUKWN BbIHY>X[AEHbI perynmpoBaTb pa-
CTBOP LLMH He Mo HopMaTueaMm, a rno HamTuio — B OCHOBHOM
pas3BoOfs WNHbI farnbLue, YeM MosIoXKeHO No HopMaM, na-
3a Yero cHmxaeTcsa aPPeKTUBHOCTb TOPMOXXEHNS, 3aTO
NCKI0HAETCs NepeKocC 1 3aKNMHNBAHWE LLUVH.

CyLLEeCTBEHHO BNMSET HA TEXHNYECKME XapaKTepuCTu-
KW PbI4aXKHO-HaXKUMHbIX 3aMensiMTenei nx KOHCTPYKLMS,
nMetoLLas MUHUMaSIbHbIE rabapuTbl B BEPTUKASIbHOW Miloc-
kocTw. [Npu ycTaHOBKE 3aMefinTenb NPOCTO YKNaabliBa-
€TCs Ha LLe6EHOYHOE OCHOBAHME U HE TPeByEeTCs pbITbA
KOTNIOBaHa 1 ycTponctea oyHgameHTa. 31o — 6eccrnop-
HOe NPeMMYLLECTBO, HO Takas KOHCTPYKLMSA 3aMeannTe-
NS NnpyBena K TOMy, 4TO TOPMOXEHWE NpeKpaLlaeTcs He
3a cYyeT pasBarna LUMH rnof CoO6CTBEHHbIM BECOM, Kak 3TO
NPOUCXOQNT NPAKTUYECKN y BCEX APYIMX TUMOB 3amMeanu-
Tenen, a BCNeACTBME CMELLEHMS LUWMH B FOPU30HTalbHOM
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MAOCKOCTM NOA BO3AENCTBMEM MPY>XKNHHBIX MEXaHN3MOB.
EcTecTBeHHO, npu 3KcnayaTaummn, 0CO6EHHO B 3UMHUN
nepuom, U3-3a HaMep3aHus cHera yxyaLaeTcs U orpaHu-
YMBAETCH MOABMXKHOCTb COYNTIEHEHUI, CHMXKAETCA ynpy-
rOCTb NMPY>KWUHHbLIX MEXAHW3MOB, 1 OCHOBHbIE NoKasaTtenu
WMHEePLMOHHOCTM 3aMeanuTessa Ha 3aTopMaKmMBaHve 1 oT-
TOPMaKMBaHME OKa3blBaOTCHA HECTAOWITbHbLIMW.

ELLe ogHMM dhakTopoMm, onpegenveLLIMM OCOBEHHOCTH
aKcnnyaTauum 3amepnutenenn PH3, sBnsetca cpaBHu-
TENbHO HEGOSbLLAA TOPMO3HasA MOLLHOCTb — 0,45 M.3.B.
[ns o6ecrneveHnsa TeXHONorn4eckux TpebosaHum Ha 60sb-
LLIMHCTBE rOPOK MO NPOEKTY YCTaHABMBAIOT MO TPW KOMM-
nekta PH3 Ha nyTb, KOTOpble paboTatoT CUHXPOHHO OT
€0VHOW CXeMbl YNpaBfeHus, T. €. (PaKTU4ECKM Kak OauH
3amennuTerb.

Tenepb npoaHanuanpyem padboTy 3amegnmrenen Tuna
PH3

MpyHUMNOM [ENCTBUA NMPUMEHSAEMbIX Ha POCCUNCKMX
XenesHbIX [oporax BaroHHbIX 3aMeanurenein (pUKLUMOHHO-
ro TMna, K KoTopbIM OTHOCATCA 1 PH3, ABNseTcs CHkeHne
CKOPOCTM OTLIeNa 3a CHET TPEHWS ero Koneca 0 TOPMO3HbIe
LUMHbI 3ameanuteneit. SeKTUBHOCTb TOPMOXXEHNS 3aBU-
CUT OT YCUNIS HaXKaTusi TOPMO3HbIX LUWMH Ha Korneca, oT
KONMMYeCTBa KOJeC, HaXoAALUMXCA OQHOBPEMEHHO B TOp-
MO3HbIX LLIMHAX, 1 OT ANIUTESIbHOCTM TOPMOXKEHMSI.

OpHako Npy TOPMOXEHUM BaroHa C MOMOLLIbIO 3amMes-
nuTenen, UMeroLLIMX KOPOTKNE TOPMO3HbIE LLIMHbI, BO3HW-
KatoT MOMEHTbI, KOra konecHas napa BXoauT B 3aTOPMO-
XXEHHbIN 3aMeanuTenb, rae opyrne Koneca oTCyTCTBYHOT.
B sTon cuTyauum konecHas napa [OSPKHA pasaBuHYTh
LUMHbI, 3a30p MexXAy KOTOpbIMU B OTCYTCTBME KoOneca
OKa3blBaeTCs MeHbLLE LUMPWHbI 6aHaaxa. Takmum obpa-
30M, BO3HMKAIOT yAapHble SBMEeHUs, 3a4acTyio Pe3KO U
3HAYUTENIBHO CHMKAIOLLIME CKOPOCTb ABUXKEHWUS BaroHa.
Mpn manom Bece BaroHa W MpeBbILLIEHUN O0MYCTUMON
CTENneHW HaXxaTns TOPMO3HbIX LLUMH 3TO MOXET NPUBECTU
K BblAABMNBAHWIO BAroHa, T. €. K BbIKaTbIBAHUIO KOJIECHOM
napbl Ha BEPXHIOK NIOCKOCTb TOPMO3HbIX LLUMH U NOChe-
JytoLLemMy cxody € penbCoB.

YuutbiBas, 4to PH3 ycTaHaBnmBaoTca KoMniekramm
no Tpy 3amMeanuTens, a ofvHa TOPMO3HbIX LUMH TakoBa,
YTO OHM MOMeLLaTCs nog 6a3on fboro BaroHa, npu
OBVXEHUN OHOBAroHHOro oTLena no TOpMO3HOW No3u-
Lmn, cocTosiLLen na Tpex 3amegnutenet PH3, nogobHble
yOapHble SIBMeHVs MOryT BO3HUKHYTb LLECTb pas. Yepe-
JOBaHVe yaapHbIX MOMEHTOB BO BPEMEHW 3aBUCUT OT
ONVHbI 6a3bl BaroHa M PacCcTosHUSA MeXay COCELHUMMU
3amMeanuTensiMm B KOMJekTe.

PaccmoTpum rpadomku peanbHbIX CUTyaumii TOPMOXe-
HUS BaroHoB, 3addMKCMPOBaHHbIE CPEACTBaMM CUCTEMBI
aBToMaTuU3aumm, Ha pasnn4HbIX COPTUPOBOYHBLIX FOpKax
cTpaHbl (KpacHosipck-BocTo4Hbin, BxogHas, Tanwer). Ha
rpadpmkax (puc. 1) 6enom nMMHen n306paXKeHo N3MeHeHne
haKTU4EeCKON CKOPOCTU OBUXKXEHWA BaroHa, OByMs napari-
NenbHbIMU JIMHUSIMW NINAIOBOTO LIBETA — ONTUMASTbHbIN Ana-
Na3oH CKOPOCTU Ha BbIXOAE M3 TOPMO3HOM NMo3vumm ans
JaHHoro oTtuena. Huxe rpadurka otobpaxaroTcst: MOMeEH-
Thbl 32HATUSA PENbCOBbLIX Lienein Topmo3aHor noauuum (PLIO,
PLI1), BbIg@um ynpasnstoLLmx komang Ha TopmoxxkeHue (T)
N curHana KOHTpons cpabaTtbiBaHUsi CXeMbl YNpaBneHus
s3amegnurenamu (K), pexvm py4HOro ynpasneHus (Kpac-
Has NMHKUs B cTpoke PY) m KonmyecTBO ocelt OTuena,
Haxo[AaLMXCs B aHHbIA MOMEHT B LUMHAaX 3amMeanutenen
(mapannenbHble nuHMK B cTpoke Ocn). Takke B HUXKHEN
HYacCTW PUCYHKa CXEMaTUYECKN N306PaXKeHbI LLUMHbI 3amMes-
NUTENs 1 OBWXXYLLMIACA MO TOPMO3HOM NO3MummY BaroH. Ero

MOSOXEeHNE COOTBETCTBYET MOMEHTY BPEMEHWN, OTMEYEH-
HOMY BEPTUKaSIbHON CUHEN NTMHUEN Ha rpaduke.

Ha puycyHKe XopoLLO BUOHO, Kak HENPEPbIBHO MEHSET-
€Al KOJIMYECTBO TOPMO3UMbIX OCEN N TakK Ha3blBaeMble
MEepTBbIE 30HbI, T. €. MOMEHTbI, KOra BaroH ABMXXETCS MO
TOPMO3HOW NO3ULMN, HO OCEN B LUMHAX 3aMefJInTenNs HeT U
TOPMOXEHUs1 He npovcxoauT. [danee cnenyeT Bxod B 3a-
TOPMOXXEHHY!O LLIMHY, COMPOBOXAAOLLIMACS TOPMOXEHEM
NOBbILLEHHOM 30 EKTUBHOCTUN. KONNMYECTBO OCEN BaroHa,
Ha KOTOpble OAHOBPEMEHHO BO3OENCTBYIOT 3aMeinUTENN,
HenpepbIBHO MEHSIETCA OT HyNs 4O TPEX, MPUYEM U3MEHE-
HWS MPOVCXOLAT MO HECKOMbKY pa3 B CEKyHAY.

[1ns BblpaBHMBaHNSi TOPMO3HOIO BO3LENCTBUS MO OCSIM
Ha goporax 6b1m UCNpPo6oBaHbI Pa3nvyHbIE BapuaHTbl yCcTa-
HOBKW 3amenuTeniei Ha TOPMO3HbIX no3uumsx. Tak, Ha
3anagHo-Cunbupckor gopore npobosanun pasmeLlartb Bce
TPV 3aMenmTensi Ha OOHOM pesibCe BrIOTHYHO APYr K Apyry.
3TO HE3HAUMTESNBHO M3MEHWUSIO CUTYaLMIO, Mponasiv MepT-
Bbl€ 30Hbl, HO KONIMYECTBO OCEN, OAHOBPEMEHHO HaXO4s-
LUMXCA B LUMHAX 3aMenyiMTeNien, CTano U3MEHSATLCH eLle
Yalue (puc. 2).

B onpepeneHHbIN NpoMeXyTOK BPEMEHN NepBast v BTO-
pasi TENEXKW BaroHa 0Ka3bIBalTCs OQHOBPEMEHHO B pas-
HbIX 3amMenMTensx — B NepBOM M TPETbEM U, TaK Kak
OTAENbHbIE CEKLIMM ABNAOTCA (PaKTUHECKM CAMOCTOATE b~
HbIMW YCTPONCTBaMU, TOPMO3HOM IPPEKT ycunmeaeTcs
BABOE.

AHanorn4Has cutyaums HabnoaaeTcs Npu TopMoxe-
HUW BJIMHHOGA3HbIX BarOHOB M B Clly4ae TMMOBOMO BapuaH-
Ta paccTaHoBKM 3amegnutenei PH3 ¢ nHtepsanamm mex-
Oy coceaHMMM CEKLIMAMN TpU MeTpa.

Taknm 06pa3om, OKa3bIBaAETCS, HTO 3PPEKTUBHOCTb
TOPMOXEHUS B KaXXObIi MOMEHT BPEMEHMN CYLLIECTBEH-
HO 32BUCUT OT Pa3MELLEHNS OCEN B LUMHAX 3aMeanmTe-
Nlen U MOXET MU3MEHATbCH B HECKONbkKO pas. Ecnu
Y4YeCTb, YTO Y K&XX[,0ro U3 Tpex 3aMeanuTenen pasnmy-
HO€E TEXHNYECKOE COCTOSHME 1 OHW NO-Pa3HOMY OTpery-
NMPOBaHbl, TO OT UX OAMHAKOBbIX MO OJSINTENBHOCTU BO3-
OEeNCTBUIN Ha oTuen MOryT 6bITb ManonpeackasyemMble
nocnencTaeus.
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OTn haKTopbl ONpenenstoT OgHy U3 TPEX OCHOBHbIX
TEXHOJIOTMYECKNX XapaKTePUCTMK 3ameanuntens — addek-
TUBHOCTb TOPMOXEHUS UM TOPMO3HYI MOLLHOCTb. Ee
3Ha4YeHME pernamMmeHTMPOBaHO U faXe MOXET ObITb N3Me-
PEHO C MOMOLLIbIO TaK HAa3bIBAEMOIO BbIYUCAUTENS TOP-
MOS3HbIX XapaKTePUCTUK. [ 3TOro no NOSIHOCTLIO 3aTOp-
MOXXEHHOMY 3amMeanuTeso C ONPeLeIeHHOM CKOPOCTbIO
[OOJMKEH npoexarb BaroH onpegeneHHoro seca. M no pas-
HMLLE CKOPOCTEN Ha BXOLE M BbIXOAE 3aMeanuTens onpe-
nensietcs ero obwas MOLWHOCTb. HO BBMAY CMOXHOCTU
Nopo6HOM NMPOBEPKWM OHA MPAKTUYECKM HUAT e HE NMPON3BO-
autea u VIHCTPYKUMEN Mo TEXHUYECKOMY OOCIY>KUBaHUIO
N PEMOHTY YCTPOWCTB CUrHANM3aLMK, LIeHTpann3aumm u
BTOKMPOBKIN MEXaHMU3UPOBaHHbIX Y aBTOMATU3MPOBaHHbIX
COPTUPOBOYHbIX FOPOK HE NPeayCMOTpeHa.

OpfHaKo ecTb eLLe ABE 04EHb BaXKHbIE XapaKTepucTm-
KW, ONPELENstoLLME BO3MOXHOCTb IPEKTUBHOMO MCMOSb-
30BaHMs BaroHHOMO 3aMefnTens — 3TO MHEPLIMOHHOCTb
3aTOpMaXKMBaHMS N UHEPLMOHHOCTE OTTOPMaXKMBAHWS,
T. €. BpeMsl Mexay nogayer KomaHgpl U ee BbINOSTHEHNEM.
Ona samepnutenen Tuna PH3 ot 3HaveHus OOMXKHbI
cocTtanaTe 0,7 ¢ Ha 3aTopMaxunsaHue n 0,6 ¢ Ha OTTop-
Ma>KuBaHue. 3aMeTumM, 4To ans 3amegimrener PH3 nHep-
LUMOHHOCTb — 1 OCOBEHHO MHEPLIMOHHOCTb OTTOPMaXKMBa-
HUS — BenMYMHa HectabunbHas. Begb B oTnnume oT
3amMennuTenein HaOXMMHOMO TUMNA, Y KOTOPbIX LUMHBI pa3Ba-
NMBaKOTCA NoA AeNCTBMEM COOCTBEHHOMO BECA, OTTOpPMa-
XunBaHue 3ameanutenen PH3 nponcxoguT TONbKO 3a CHET
MPY>XUH.

BmecTe ¢ TeM pernamMeHT NPOBEPKM YKa3aHHbIX Xapak-
TEPUCTUK B YNOMSIHYTON MHCTPYKLMM HE NPEYCMOTPEH U
[0 HeaBHEro BPEMEHM MHCTPYMEHTOB /11 TAKOW NpoBep-
KW He cyLlecTBoBasio BoBce. Ho ¢ BHeapeHueM cuctem
aBToMaTn3aumm ropoyHbIX MPOLIECCOB CUTYaLIMA N3MEHU-
nack. Ncnonbays cpencrea APMa gexxypHoro snektpome-
XaHvKa COPTUPOBOYHON FOPKM, MPOLLECC TOPMOXKEHMSA MOX-
HO JeTanbHO NpoaHanM3npoBaTb WU ONPenenuTb
XapaKTepUCTUKY MHEPLMOHHOCTW. [Npasaa, Npy 3TOM y4u-
TbIBAKOTCA MHEPLIMOHHOCTM CpabaTbiBaHUSA PENENHON CXe-
Mbl 1 yrnpaBnsoLWern annapaTtypbl 3amegnurtenen. Ho B
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GOSILLLMHCTBE CIy4aeB 3TV 3HAYEHNUs1 CTabUIbHbIE N HAaXo-
aatca B npegenax 0,1-0,2 ¢. OcHoBHas e CoCTaBnsito-
LLasi MHEPLIMOHHOCTU — 3TO 3a0epXKKa peakLmm Ha kKomaHay
€caMoro 3ameanunTensi.

Ha puc. 3 BUBHO, 4TO COBOKYMHas MHEPLIMOHHOCTb
OTTOPMaXXMBaHWs (BPeMs MEXZY MOMEHTaMW CHATUS KO-
MaHbl TOPMOXEHUS U NPeKpaLLeHNs NafieHs CKOpPOCTL)
JoxoamuT B OTAENbHbLIX cny4asx ao 2,5-3 ¢. B nepuop
TOPMOXXEHUSA OTLIENa NOCIe CHATUS KOMaHObl TOPMOXe-
HWUSi TPONCXOQUT NPaKTUHECKN HEKOHTPONMPYEMBIN NPO-
Lecc, pesynbTat KOTOPOro MOXHO TOJNbKO MPOrHO3Mpo-
BaTb C y4ETOM HaKOMIEHHOMO OMbITa.

[MoaTomy ana o6ecnevyeHns 3a4aHHOro BO3AENCTBUSA
Ha oTuen KoMaH4a TOPMOXEHUSA 3a4acTylo CHUMaeTcs
eule A0 TOro, Kak HayHeT nagaTb CKOpPOCTb, T. €. A0
Ha4vana adpeKTUBHOrO TOPMOXXEHUS.

Ecnu yyecTb onncaHHyto BbiLLE HEPAaBHOMEPHOCTb BO3-
OeCTBUA 3aMefinuTenen Ha oTuen, TO 3a4acTyto, 0Co-
GEHHO MpU PyYHOM ynpaBfeHnun 3amennmTenem, TOpMo-
XXEeHne npeBpaLlaeTcs B cryYanHbiin npouecc (puc. 4).
VHoraa BKItoHeHme TOPMOXEHNSA AnnTenbHOCTLO 0,3—-0,5 ¢
MOXET MPUBECTU K CHUXKEHMIO CKOPOCTU Bofee YeM Ha
2 Mm/c (cm. puc. 2). Ho 6biBaeT 1 Tak, YTO TOPMOXEHNE
ONUTENbHOCTBIO 1 ¢ 1 6onee NPakTU4EeCKN He BANSET Ha
CKOPOCTb.

PaccmoTpuMm eLLie 0HY BaXkKHYHO COCTaBSAOLLYHO NPO-
Lecca TOPMOXEHUSA OTLIENMOB Ha NapPKOBbIX TOPMO3HbIX
nosuumax. CkopocTb Bxoga Ha 3amegnutenu PH3 B pe-
anbHbIX pocnyckax coctaenseT 5—6 m/c. [Npu Takon cKo-
pOCTM BaroH AnnHOM 12 M MOXET HaXOAUTLCHA HA TOPMOS-
HoWM noauuumn Bcero nuuwb 3,5-4,5 ¢ B 3aBUCMMOCTU OT
BapuaHTa paccTaHOBKM.

Takunm 06pasom, Npu BXoae OAHOBaroHHOro oTLena Ha
TOPMO3HYIO MO3MLMIO C BbICOKON CKOPOCTbIO BPEMEHM
MOXET HE XBaTUTb 1 Ha ABa BKIIOYEHUS 3aMenSInTENEN.
YuuntbiBas 3Ha4UTESbHbIN Pa3bpoc MHEPLIMOHHOCTU 1 3-
(PEKTMBHOCTM, 06ECMNEUNTb HYXXHYK CKOPOCTb BbiXOAa
oTuena u3 TOPMO3HOM MO3ULMM OHEHb CITOXHO.

Mpu py4Hom ynpasneHun 3amegnmTensmm PH3 one-
paTtopbl MOCTOB PE3EPBHOIO YNPaBeHWs HE B COCTOSIHUM
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y4ecTb BCce (haKTopbl, BMAOLLIME Ha NPOLIECC TOPMOXKE-
HWs1. B pe3ynbTaTe 4acTo CKOPOCTb OTLIENOB NOCSIe BbIXO-
[a 13 3aMeanuTenein He COOTBETCTBYET ONTUMASIbHOM.
Kak cnefcTteue gonyckatoTcs coyaapeHus Ui Bo3HUKa-
t0T 60SIbLLIME MEXBaroHHble MHTepBarbl 1 He3annaHMpo-
BaHHble OCTaHOBKW BaroHOB B 3aMefinTensx. 1o NpmBo-
OUT K MPUOCTaHOBKE pOCrycKa, YBENUMYeHUo obbema
MaHeBpPOBOI paboThbl, BbI3BAHHOIO OCaXMBAHMEM Baro-
HOB, a HepeOKo M UX NOBPEXAeHME B Napke.
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PUC. 4

OnbITHBIV onepaTop NapKoBOW TOPMO3HOW MO3ULMK,
He Xenas urpaTb B JIOTEPEl0 «yrafjan — He yragan»,
BbIOGMpaEeT crnoco6, NO3BOMAOLLNIN 06ecnednTb Npeacka-
3yemMoe TopMoXeHue (puc. 5). 3amepnuTenb Npu 3TOM He
ycrneBaeT MOJSIHOCTLIO Peann3oBaTtb TOPMO3HYIO CUMY, YTO
ocnaénseTt yaapbl KOnec B 3aTOPMOXEHHbIE LUWHBI W,
COOTBETCTBEHHO, PACTOPMaXKMBaHWE NMPOUCXOAUT ObICT-
pee. B T0 e BpeMs TOpMOXXEHWE BaroHa OCyLLEeCTBAET-
Cs1 MOYTM HENPEPBLIBHO, YTO ropas3fo ahdekTnBHEE.

Takoe ynpaBneHne MOXHO 6bi/10 6bl HA3BaTb ONTU-
MaJibHbIM, HO 4J151 BbITOPMaKMBaHWs OOHOBArOHHOMO OT-
uena npv TakoM pexume Tpebyetcs 60nbLIoe Konnye-
CTBO BK/OYEHUA 3amepnutensa. A BeOb Kaxpoe
BKJIIOYEHME — 3TO HeMalbli 06beM CXaToro BO3Ayxa,
BbINyLLEHHbIA B aTMocepy, N3HOC camoro 3amegnure-
N5, ero ynpaensioLLEen annapartypbl, 060pyA0BaHNS KOMIM-
peccopHoO cTaHuuKn 1 ap.

[nsa peanvsaumm aBToMaTMyecKoro npuLesisHoro Top-
MOXXEHWS Ha COPTUPOBOYHBIX FOPKax, 060pyAOBaHHbIX 3a-
MennmTenamm Tuna PH3, paspaboTynku cucteMm aBTomMa-
TM3aummn, UCNonb3ys BO3MOXHOCTU COBPEMEHHbIX
NPOMBILLSIEHHBIX KOMMBIOTEPOB, paspadaTbiBaloT COX-
Hble anropuTMbl. [pY 3TOM yUUTLIBAETCS COBOKYMHOCTb
BCEX (PAKTOPOB, BAMSAIOLLMX HA MPOLLECC TOPMOXEHUS.
OTW anropuTMbl [OJKHbI ObITb aAanTUBHBIMU, C YHETOM
N3MEHEHUN SHEPreTUHECKMX XapaKTePUCTUK N MHEPLINOH-
HOCTU, NPOMCXOZALLMX Kak NpU pasHbIX NOrogHbIX YCro-
BUSIX, TaK M B MPOLECCE TEKYLLEeN SKCnyaTauumn.

Mpun BbIGOPE PEXMMOB yrpaBieHns 3aMefIMTeNaMm
COBpEMEHHas cncTema aBTomaTu3aumm SOMmKHa OLEeHM-

BaTb: TEKYLLYIO CKOPOCTb OTLeNna, ero Bec, TekyLlee 1
oXupgaemoe pasMeLLieHne ocel B TOPMO3HbIX LLIMHAaX 3a-
MeLnuTens ¢ y4eTOM Beca KaXkioh OCW1, UHEPLIMOHHOCTb U
CPELHIO0 CTENeHb BO3AENCTBUA HA CKOPOCTb OTLiENa KaK-
[JOro 13 Tpex saameanutenien B 3aBMCMMOCTM OT pacnoso-
YKEHWA 0cer B TOPMO3HbIX LUMHAX, PaKTUYeCKoe BO3Oem-
CTBVE NpeblayLLMX BKIIOYEHW 3aMennTens Ha OaHHbIN
oTuen (Tak Ha3blBaeMyro TOPMO3MMOCTb), TEKyLLMe Mno-
rofHble YCNnoBus, BUSIOLLIME HA TOPMOXEHWE, 1 Ap.
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PUC. 5

Pa36poc 3Ha4eHMIn MHEPLMOHHOCTU M TOPMO3HOM MOLLL-
HocTM 3aMeanuTenen Tuna PH3, a Takxe BbicoKasi CKO-
POCTb ABUMXXEHUS OTLIENOB, OCO6GEHHO OAHOBArOHHbIX, MO
NapKOBOW TOPMO3HOW NO3MLMK, 0BYCNOBANBAIOT Npepen
Ka4ecTBa peannsaumnmn pacHeTHbIX CKOPOCTEN O111 3aMef-
nvtenen tuna PH3.

Ha cerogHsaLUHWIA OEHb N3 ONbITa 9KCMNyaTaLMOHHOM
paboTbl CUCTEMbI aBTOMATUYECKOr O YNpaBfieHUs Napko-
BbIMW TOPMO3HbIMW MO3ULMUSAMN Ha CTaHumax KpacHo-
Apck-BocTouHbIn, BxogHasa n MIHCKasa nony4eHsl cnepgy-
lowme pesynbTaTbl: CPeAHEE KONMYECTBO OTLEMOB,
BbITOPMaXKMBaEMbIX JO ONTMMasbHOM CKOPOCTM Bbixoaa
13 NapKoBOW TOPMO3HOM No3uumm, coctaenset 85-90 %,
BbIXOSLLMX C NPEBbILLUEHNEM PaCcHETHOM CKOPOCTH (He-
OOTOPMOXEHHBIX) — 3—7 %, BbIXOOALLMX CO CKOPOCTbIO
HXKEe ONTUMarnbHOW (MepeToPMOXKEHHbIX) — 3—7 %. [Mpu
3TOM B PYYHOM pEXUME yrNpaBeHnsi MoKasaTenm Kave-
cTBa B 2—3 pasa Xxyxe.

MoBbICUTbL KA4ECTBO aBTOMATUYECKOr0 NPULLESIbHOro
TOPMOXXEHUS HA NAaPKOBbIX TOPMO3HbIX MO3ULUAX MOXHO
TOJSIbKO MCMOSb3Ys BMECTO Tpex 3ameanutener tuna PH3
O[VH C OJIMHHBIMW TOPMO3HbIMW LUMHAMW. OH UMEET MEHb-
LLIYI0 UHEPUMOHHOCTb (B nepegenax 1-1,2 c), 6onbLumii
CpOK cny>x6bl (32 CHET MEHbLLEro KoNM4ecTsa BKIIKOYe-
HWIA 1 6oree NPOCTON KOHCTPYKLMKM) 1 0B6ecreymBaeT niae-
HOe, NpefckasyemMoe TOPMOXKEHME.

KoHeuHo, 3amegnutenu ¢ AnMHHbIMU LUMHaMK JOPOXe
1 CITOXKHEE B yCTAHOBKE, HO NMPENMYLLIECTBA M 9KOHOMMU-
YeCKuUin SAPAEKT OT UX BHEAPEHMA OnpasabIBatoT [OMOS-
HUTESbHbIE 3aTparThbl.
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CUCTEMbl ABTOMATW3WPOBAHHOIO YMPABJIEHUA

ABTOMATU3NPOBAHHAS
CMCTEMA YTPABJIEHIS
MECTHOWM PABOTOW

B.A. LLIEPEOB,
HavanbHVK otgena ALYT

OnTumMM3auus MecTHoM paboTbl TpebyeT peLueHus Npoénem Kak
OpraHu3auuoHHOro, TaKk U MeTofoNIorM4YecKoro xapakrepa. lNepeblie
BKJ1lOYalOT B ceb6s Bonpocbl nNo achpeKTMBHOMY UCMNOJSIb30BaHUIO
NOABMXHOIo cocTaBa, MHPPACTPYKTYPbl MOJSIMFOHOB XXeJle3HbIX Ao-
por. Bropble — pa3paboTKy U BHeApeHMe HOBbIX MHHOPMaLUOHHbIX
TEXHOJNIOrUN, BKJIOYas BCe AOCTUXXEHUS B 06/1acTu aBToMmaTtu3sauum n
TEXHOJIOrMYeCcKoro o6ecrne4vyeHust ynpassiieHUss MECTHOW paboToM.

M Knto4eBas 3apada, crosuias ne-
pepn pa3paboTymKamm asToMaTmu3n-
POBaHHOM CUCTEMbI YNPaBEeHNs Me-
CTHom pa6oTbl (ACYMP), — co3gaHune
0151 OTpacnv NporpaMmMHO TEXHOSO-
rMYecKoro KoMnsiekca, crnocobHoro
He TONMbKO chenaTtb NMpo3pa4vHbiMu
BCE MNpoLeccbl B MECTHOM paboTe,
HO 1 3(PPEKTUBHO YyNPaBASATb UMU.
OTOT KOMMNEKC OOMKEH coYeTaThb-
C$1 C NPOrpeccmBHOM CUCTEMOWN No-
KasaTenen OLEeHKN Ka4ecTBa MecCT-
HOW paboThbl.

Ha kaxxgom aTane co3gaHus nos-
HOOYHKLMOHANBHOM CUCTEMBI, O6EC-
rneyvBaloLLIEN ONMTUMM3ALIMOHHOE Mna-
HMPOBaHWe, AUCMETYEPCKUIA KOHTPOJSTb
BbIMOJIHEHWS MNIAHOB N YCTAHOBJIEH-
HbIX HOPMaTMBOB W Opyrue 3agjaydu,
nocnegoBaTtesibHO NnoBbILaeTcs ad-
(hEKTUBHOCTb MECTHOM paboThbl Xe-
JIE3HbIX JOPOr 1 NX OTOENEHNI.

MepBas oyepenb cUCTEMbI Npea-
HasHa4anacb Afs peLueHns nHpop-
MaumoHHbIX 3agady ACYMP. B 2006
r. 6b1S10 3aBEPLUEHO €€ TUPaXXMpPoBa-
HWe Ha BCex Joporax.

BTopas ovepenib cuctembl JOMOS-
HUTESIBbHO K NepBOW BKIOYaeT 3aja-
4M NMLEBOro cyeTa gucneTyepa, Te-
KYLLIEro MNaHMpoBaHMsa Ha3Ha4YeHus
MECTHbIX N0e340B, CMEHHO-CYTOYHO-
ro NnaHMpoBaHUs pa3Bo3a U BbIrpya-
KW, a Takxe obecrnevyeHns norpysku
BaroHOB.

PasnunyatoT gBa npyHumMnuanbHbIX
noaxogna K Bornpocy KOHTPOs 1 ouc-
NeTYEepPCKOro pykoBOACTBA MECTHOM
paboTon — KOHTPOSIb M paboTa «Mno
OTKJTOHEHUSIM» W «YyMPEeX[atoLLee»
ynpasneHue. Ha cerogHs 3asepLueH
oyepepHoi atan pas3sutnsg ACYMP —
aBTOMaTU3NPOBaH KOHTPOJb OTKITOHE-
HWIA B MECTHOM paboTe 1 BbIMOSTHEHUA
CMEHHO-CYTOYHbIX MIaHOB.

Ha puc. 1 npueBegeHa «Tabnuua
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nokasartenew». B Hel npegcrasneHbl
OCHOBHbIE KOJIMYECTBEHHbIE U Kaye-
CTBEHHbIE MoKasaTteny MecTHoOM pa-
60TbI AN OTAENEHNS OPOrn, ero pam-
OHOB W cTaHuumn. Hapsagy c
TPaaMUMOHHBIMM MOKa3aTeNs MU Mec-
THOW paboTbl (MOrpy3Ka, BbIFPy3Ka,
pa3B03) NpeacTaBeH psg HOBbIX MO-
Kasatesien, B TOM YMCS1e NOSIEMEHT-
HbI MPOCTOW MECTHOIo BaroHa ¢ OT-
HECEeHMEM Ha KaXXOyt KOHKPETHYHO
OVCMNETHEPCKYID CMEHY WU CYTKMW.
[ns otoeneHusa poporu nrodas umdpa
dhopmMmpyemMoro rnokasarens packpbl-
BaeTCs 40 CBOAHOWM Tabnuupl (KOTo-
pyto B JanbHEeNLeM MOXHO TpaHC-
dopmMMpoBaTh) M CAMCKa BaroHOB.
YT06bI NOBLICUTL OMNEPATUBHOCTL KOH-
Tpossa nokasarernen MecTHoM paboThl

W ynpaBneHusi rpy30MnoTOKOM B Ba-
FOHHbIX MApKax CTaHLMIM, NpegyCcmoT-
peHa yHKLUMS, NO3BoOsIOLLLAas Ouc-
netyepy co3gatb M MNOMECTUTb
TabnmLy (Cxemy) C OCHOBHbLIMW NOKa-
3aTensamu 4ns Kaxnom ctaHumm pam-
OHa HeNocpeaCcTBEHHO Ha rpaduryec-
KOW CXeMe NosnnroHa ynpasenexus. Bo
BTOPOW 04Yepenmn CUCTEMbI HA CXEME
0TOBpaXarTCs OTKIIOHEHMSA OT HOp-
MaTUBOB MPOCTOS MECTHOIO BaroHa
MO CTaHLMAM M JONronpocTavBatoLLmne
BaroHbl (puc. 2).

Takum 06pa3om, obecrnednBaeT-
CS1 CKBO3HOW HEMNpepbIBHbIN KOHTPOJSIb
BCEro LMKna MectHom paboTbl:

NOCTYMNNEHNE MECTHOMO rpy3a u
NMOPO>XXHNX BarOHOB 13 MOAXOL0B;

06pasoBaHVe 1 0OCMOTP MOPOXKHNX
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PHUC. 2

BaroHOB Mocre BbIrpy3ku, UX Nogro-
TOBKa, OTOOP MO MOrpy3Ky 1 oTnpas-
NEHVE B PETYIMPOBKY;

X0[ pa3Bo3a 1 c6opa BaroHoB Mo
CTaHLMAM YHaCTKOB;

onepaumm ¢ MECTHbIMW BaroHamm
Ha CTaHUMsX (BKOYas NoSsIEMEHT-
HbI KOHTPOJTb JONTONPOCTaMBaKOLLMX
BaroHOB Mexay ornepaumsmMm) ¢ onpe-
JeNeHneM BVHbI KaXXO0M amucnetyep-
CKOW CMEHBI;

CPOKM OCTaBKM rpy30B 1 BO3Bpa-
Ta NoPO>XXHUX BaroHOB;

KOJNMMYECTBEHHbIE N KAYECTBEHHbIE
rnokasartenu MecTHou paboThbl.

Peanusaums nporHo3a oTKoHe-
HUSA OT MSaHOB MECTHOM paboTbl U
HOpPMaTMBOB BPEMEHW Ha onepaunm
C BaroHamu — «ynpexgatoLee» yr-
paBneHne — naaHMpyeTcs npu pas-
BUTUM cuctembl ACYMP Ha 2007—
2008 rr. B atom Komnnekce 3agav
aBTOMaTU3NPOBaHHas cncTema cama
AvarHocTupyeT hakTnyeckoe 1 npo-
rHO3HOE BbIMNOJIHEHME KaXKA0ro noka-
3aTens, conocTasssa ero ¢ Hopma-
TUBHbIM UK MSTAHOBbIM 3HAYEHUEM,
1 MHdbopMUpYyeT ancneT4epoB 06 OT-
KIOHEHWUN.

B 2007 r. B coctaBe ACYMP pas-
paboTaHo 1 BHEAPEHO NPOrpamMmMHoe
obecrnedeHne, No3BONAIOLLEE Ha OC-
HoBe OLAP TexHonoruin ¢ ucnosnb30-
BaHnem Microsoft Office Web
Components (puc. 3) c nto6oro APMa
Nony4nTb JOCTYN K peann3oBaHHbIM
CEeTEBbIM XpaHunuLiam AaHHbIX W
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chopMMpOoBaTL MHAMBMAYabHbIN aHa-
NUTUHECKWIA OTHET MO CMEQYLLMM
JaHHbIM:

aHanu3 norpy3Ku 1 BbIFPY3KK;

OTYET (OnepaTuBHbIN N Ha OTHeT-
HbI 4ac) O HAaNMN4YMN BaroHHbIX nap-
KOB Ha goporax, B nogxoge Ha CHI;

aHann3 N3MeHeHUs1 YTOHHEHHOTO
cBopgHoro 3akasa (YC3) n cornaco-
BaHHbIX 3a51BOK, B TOM YMUCIe COMNoc-
TaBfieHne C TEXHNYECKUM NaHOM Mo
HOMEeHKNaType rpy3oBs v pogy nog-
BM)XHOMO COCTaBa;

aHanuna obecneyeHuns YC3 — ero
KONMNYECTBEHHOE COMOCTaBfieHne C
dhaKTNHECKOWN NOrpy3KOoM Mo pasnuny-
HbIM (324aHHbIM) YPOBHSAM AeTanmaa-
UMM OaHHbIX;

OTYET (ONepaTuBHbIN 1 Ha OTHeT-
HbI 4ac) O HANMNM4YMKN BaroHHbIX nap-
KOB Ha goporax wunu B nogxoge (c
HapyLUEeHUsIMU CPOKOB [IOCTaBKMW);

aHanm3 cornacoBaHHbIX 3asBOK U3
cuctembl OTPAH Ha nepuog 3a 40
CYTOK Brepen.

B KayecTBe cepBUCHbIX PYHKLMI
BO3MOXXHO (DOPMMPOBaHWE MHONBUIY-
anbHOrO aHaIMTUYECKOro oT4yeTa u
rpadpvka nobom CTPYKTYpbl 1 BUAA,
akcnopT otyeta B MS Excel. Komn-
NeKc 3afay peannayeTcs ¢ noBaroH-
HOW NOAAEP>KKOM BCEX NpeacTaBisie-
MbIX OaHHbIX.

Kpowme Toro, B 2007 r. B ACY MP
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ObINM BHEAPEHbI CNEAYIOLLME HOBbIE
3apauu:

pa6oTta co CBOAHbIM U YTOYHEH-
HbIM CBOAHbLIM 3aKa3amu;

aHanma pacxoxpeHnsa YC3 nnorpys-
KW C BBOZOM MPUYMH HEBBINOSTHEHWS;

YC3 1 KOHTPOJb €r0 UCMOSTHEHUS;

nnaHvposaHue Ha ocHose YC3, B
TOM 4YMCNe NO HOMEHKNartypam rpy-
30B 1 pofam NoABMKHOIro COCTaBa;

KOHTPOb UcronHeHus YC3, B TOM
yumcne KOHTPOosb norpy3km no YC3 no
HOMEHKaTypam rpy3os;

paboTa C NnapKoM BaroHOB fioYep-
HUX KOMMaHWIA:

yrpaBneHne Napkom MHBEHTaPHbIX
LLIEMEHTOBO30B 1 3€pHOBO30B, Baro-
HoB OOO «TpaHcnec», aTomobusne-
BO30B «PennTpaHCABTO»;

yrpagBieHre Norpy304HbIMU PECYP-
camu ¢ feTasibHbIM OnepaTBHbLIM KOH-
Tponem BbinosiHeHns YC3 (norpyska,
rnogada BaroHoB, ocMoTp no BY-14) ¢
Jetanusaumen gaHHbIx;

dhopmmpoBaHue otyeTa 06 ocTar-
Kax HEBbIrPY>XEHHbIX BaroHOB Mo ne-
peyHto nokazarenen ¢. F00O-4;

BEeLEHWNE NNLIEBbIX CHETOB AUCTET-
yepoB LIYMP ¢ pelTUHroBon OLeH-
KO MX paboTbl U peKOMeHOALNAMMN
Mo NPEMUPOBAHUIO;

TEKyLLEee NNaHNpoBaHNe MeCTHOM
paboThbl C HA3HA4YEHNEM MECTHBbIX MO-
€3[0B 1 BKJTIOYEHMEM B H/X BaroHOB.
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CUCTEMbl ABTOMATWU3WPOBAHHOIO YMPABJIEHUA

CPEACTBA MOHUTOPUHIA U KOHTPONS
OYHKLIMOHMPOBAHMS ABTOMATM3VPOBAHHOM COPTUPOBOUHOM FOPKWA

"
B.P. ONVNKALI3E,

L TEXHONOrMHECKNX npoLec-
COB COPTMPOBOYHbIX CTaHUmi

[.B.POJNOHOB,
HaYanbHUK OTfeNna aBTOMaTn3a- [NaBHbIA KOHCTPYKTOP

[Onsa nony4eHus NMOJIOXUTESIbHbIX pPe3ysibTaToB
OT LUMPOKOMACLUTAaGHOro BHeApEeHuUsi CpeacTs
JKAT HOBOro nNoKoneHmss Heo6xoaMMbl HOBble
TEXHOJIOrMMU O06CNY)XUBAHUA, NO3BONAOLMNE
MakcumanbHo audcpepeHympoBaTh npoLecc
3KcnyaTauum U NMOAroToBKU O6CIYy)XUBalOLLIEro
nepcoHana. B Takux texHonorusix JosnKHO rnpe-
AycMmaTtpuBaTbCsl MUHUManbHOEe BMeLLaTesibCTBO
yesioBeka B paboTy TEXHUYECKUX CPEeAcTB, Ans
Yyero MCrosnb3yTCA CUCTEMbl YAasieHHOro MOHU-
TOPUHra pasfinyHbIX YpoBHEeH, ¢hukcupyrowme
npenoTKasHble COCTOSIHUA. Takum o6pa3om,
NoSIBNSIETCA BO3MOXXHOCTb MO3TaMHO MeperTu oT
nnaHoso-npepynpeauTesibHOro Metoga BbINOJIHe-
HUA NpodnNaKTUHEeCKUX paboT K 06CnyXMBaHUIO

YCTPOUCTB MO UX (PaKTUHECKOMY COCTOSIHUIO.

B ABTOMATM3NPOBAHHLIE CUCTEMBI Y-
PaBneHms TEXHONOrMHECKMMU MPOLIEC-
camn (ACY TI1) Ha >ene3HoOopoX-
HOM TpaHcnopTe AOJKHbI peLuaTtb
3aa4u TEXHONOrMHYECKOro obecreye-
HUA cdhepbl 06CY>KMBAHUSA Y PEMOH-
Ta ycTponcTs XXAT, B TOM YMCIE MUK-
poripoLeccopHbiXx. Peub nget o6
aBToMaTu3aumm He TONbKO TEXHOSIO-
rMYECKMX MPOLLECCOB TPAHCMOPTHOMO
06CIyXNBaHNS, HO 1 0 6€3YCINIOBHOM
ocHatleHun ACY TI1 HoBoro nokone-
HUA TaKuMK OYHKLMSIMU, KaK aHanm3
COCTOSIHMSA, NPefoTKasHan guarHoc-
TMKa W yOaneHHbIN MOHUTOPWHI YCT-
poricts XKAT.

CnoXHble MHOroBapuaHTHble Tex-
HOMOrNKN PaboTbl COPTUPOBOUHbIX MO-
POK, BbICOKWIA YPOBEHb HAChILLLEHHOC-
TW YCTPOMCTBaMM LieHTpanm3auum n
MexaHu3auum, cpeacteamm ynpaene-
HUS U KOHTpONs TpebytoT npuMeHe-
HUS BbICOKOPA3BUTLIX U HarnsagHbIX
CpeacTB MOHUTOPWHIA TEXHONOMMYeC-
KOro npoLiecca, aHanm3a CoCTOsHNA
yctpowncte CLB B peansHom Bpeme-
HW Ans o6ecrneYeHnst CBOEBPEMEHHO-
O MPVHATUS MEpP NPW BbISBNEHUN Npe-
JOTKa3HbIX COCTOSAHUN.

[na 3Toro Ha COPTUPOBOYHbIX FOp-
Kax ceTu BHegpsieTcs pa3paboTaHHbIN

B PocTtoBckom dmnuane BHUUNAC
KOMMJIEKC CUCTEM aBTOMAaTU3ALN rO-
POK Ha 6a3€e NPOMbILLUAEHHbIX KOMMb-
FOTEPOB, COCTOALLINIA N3 FOPOHHON aB-
TOMaTU4eCcKOW LeHTpanusaumm c
KOHTPOMIEM MaHEBPOB M HAKOMSIEHWS B
coptupoBo4vHoM napke — AL MH, cu-
CTEMbl aBTOMATUYECKOro perynmpoBa-
HUA CKOPOCTU CKaTbIiBaHUS W ynpas-
NeHns NpuuenbHbIM TOPMOXEHUEM
otuenoB —APC-YVIIT, komnnekca us-
MEpPUTENBHOO KOHTPOMSA U ANarHOCTW-
pOBaHMs CTAHLMOHHbIX YCTPOWCTB
CLB ropoy4Hoii 3oHbl — KOK CV TAL,
KOMMJIEKCHOM CUCTEMbI aBTOMATN3W-
POBaHHOr0 yrnpaBSieHNsi KOMMPECCop-
How cTaHumen KCAYKC, nHdpopmanm-
OHHO-aHanUTU4eCcKorM CUCTEMBI
NOAAEPXKKN MPUHATUS PELLEHNA AN
OnepaTuUBHOMO M 3KCMNJTyaTauMOHHOMO
nepcoHana CoOpTUPOBOYHOW FOPKU —
CIMP. Ucnonb3oBaHune B KOMMNNeKce
COBPEMEHHbIX MPOMBbILLIIEHHBLIX KOM-
nbtotepoB (1K) ¢ MoLLHbIMK MHAOP-
MaLUNOHHO-BbIYMCITUTENIBHBIMU BO3-
MOXHOCTAMMU, cpepncTte cbopa,
06paboTKM 1 NpeobpasoBaHns MHAOpP-
MaLwu, pacnpeneneHHoro ooMeHa aaH-
HbIMU, 6bICTPOAENCTBYIOLLIMX crieuma-
NM3MPOBaHHbIX CEPBEPOB N CETEBOMO
060pYyL0BaHs B JTOKASIbHOM BbIHMCIIN-

TenbHol ceTu (JIBC) no3sonumno obec-
nevynTb MarHOCTUPOBaHNE, KOHTPOb
W yOaneHHbI MOHUTOPUHI dOYHKLMO-
HMPOBaHMA CUCTEM aBTOMATU3ALNN U
napameTpoB ycTporcts CLB B macLu-
Tabe pearnbHOro BPeMEHW.

Ha pwuc. 1 npefcrasneHa pyHKUM-
OHamnbHasa CTPYKTypa MOCTPOEeHUs
CpencTB TEXHUHECKON ONArHOCTUKN U
MOHUTOPUHIA COCTOSIHUSI FOPOYHbIX
ycTporicte XKAT. O6bekTaMy MOHM-
TOPVHIra 1 KOHTPOISI ABMSAKOTCS rOpoY-
Hbl€ HarnoJsibHbIE 1 MOCTOBbIE YCTPON-
ctBa XKAT. VIcTOYHUK gnarHoctmyec-
KO nHdopMaLmnm — USMepUTENbHbLIN
komnnekc KOK. Komnnekc Bbinycka-
etca B cooTBeTcTBUM € TY 32-LILL-
3947-2005. OH KOHTPONMPYET Napa-
MeTpbl, aHanM3upyeT COCTOsHME
HarnosibHbIX M MOCTOBbLIX YCTPOWCTB
CLB, HakannneaeT gnarHOCTUHECKYHO
MHOPMaLMIO M CTaTUCTUYECKM e€ 06-
pabatbiBaeT, OCYLLECTBAAET pasfmy-
Hble BMAbI OMOBELLIEHNS ONEPATUBHOMO
1 06CNY>XMBAIOLLIEro nepcoHana npuv
dmKcaumm NpegoTKasHbIX COCTOSHUN.
[nsa yrny6neHHoro aHannsa coctosi-
HUA C NPYMEHEHNEM 3NIEMEHTOB UH-
TENNeKTyanbHON OLIEHKN BO3MOXHO-
CTWU BO3HUKHOBEHMs OoTKasoB KK
nony4aeT OOMOSTHUTENBHYH TEXHOSO-

Bnapumunp PomasoBuy Oaukapase — HavanbHUK OTAena aBToMatnaaumm TEXHONOrMYECKMX NPOLECCOB COPTMPO-
BOYHbIX cTaHuun Poctoeckoro coununana BHUNAC. MNpuHruman yvacTtve B pa3paboTke U BHEOPEHUM HA CETU JOPOT
rOPOYHOr0 MMKpomnpoLueccopHoro kKomnnekca (KFM) n ero mogudmkaumn. BHec 60mbLUON BKag B co3paHve
KOMIMJIEKCHOM CUCTEMbI aBTOMaTU3aLMM ynpasieHns copTUpoBoYHbIM npotieccoM (KCAY CIM). MNog ero pykoBoa-
CTBOM 6blfia co3faHa MHpopMaLumMoHHas aniroputMuyeckas 6asa CMcTeM aBToMaTU3aLmmy CIIoXKHbIX TEXHOSI0rnyec-
KMX MPOLIECCOB peasibHOro BPEMEHM, NO3BOJIMBLLAsA 06beAVHUTL B EANMHOE KOOPANHALMOHHOE NPOCTPaHCTBO CUCTE-
Mb! MHCPOPMaLMOHHO-NIAHMPYIOLLIErO YPOBHS M FOPOYHOM aBToMaTnsauun. Psg Hay4Ho-ncenenoBaTenbCckmux paboTt
Mo MOBbILLEHMIO 6E30MacHOCTM POCMyCKa COCTaBOB, MpenoTkasHom amarHoctuke yctporncts CLIB, cHukeHuto
3KCMJlyaTaUMOHHBIX 3aTpaT, Nepexony Ha 6e3MofHbIE TEXHOMOM MM, MOBLILLEHMIO Ka4ecTBa paboThl CUCTEM aBTOMA-
Tn3aumm 6bInM yCneLLHO NpUMeEHeHbI Ha cTaHumsax Mockosckor, KpacHospckon, BocTtouHo-Crnbupckor n 3anagHo-
Cunbupckoi gopor. 3a 310 HarpaxaeH MMeHHbIMM Yacamu npeangeHta OAO «PXKI».
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FMYECKYHO 1 KOHTPOSBHYIO MHpopMa-
uuto ot cuctem FALLMH n APC-YVYIIT
no kaHanawm JIBC ropoyHoro Komn-
nekca.

Bcs gnarHoctmnyeckas u TeXHoso-
rmyeckast tHdopmMaumsa NoCTynaeT Ha
rOpoYHbIV cepBep 6a3 AaHHbIx B[.
[y MOHUTOPUHIE (DYHKLIMOHMPOBaHWS
HanosibHbIX YCTPONCTB, MMEIOLLNX B
CBOEM cocTaBe KoHTposnnepsbl, MK
KOK npeo6pasyeT nonyvyaemble U3
JIBC 3anpockl B NOCHINIKA OaHHbIX,
BblOaBaeMbIX B MnocriefoBaTesibHble
KaHaJsibl CBA3W, MOAKITFOYEHHBIE K KOH-
Tponnepam. OTBETbI OT KOHTPOse-
poB oTnpaenstoT knueHty JIBC, 3an-
pocuBLLEMY MHTEPECYIOLLYIO
nHpopmaumo. TexHomormyeckas um
avarHoctnyeckas nHpopmauus, no-
CTynaroLLas OT KOHTPONNepoB., nepe-
JaeTcs cepBepoM pacnpeneneHHoro
o6bmMeHa aaHHbiMM B JIBC ans nop-
KITHOYEHHBIX KIIMEHTOB. 3TOT CepBep
NPeLCcTaBnseT cobom NPorpamMmmMHbIv
MOoAYyIb, (PYHKLNOHMPYIOLLWIA B MPO-
MbILLJIEHHOM KOMMbIOTEPE KaxKZoM
CMCTEMbI aBTOMATM3aUUN.

Bce c1cTeMbl ropo4HOro KoMmiek-
Ca VIMEIOT B CBOEM COCTaBe NporpaMmm-
HbIA MOZYIb, KOHTPONMUPYIOLLNIA pa-
60TOCNOCOBHOCTb MHGOPMALMOHHOTO
kaHana v goctyn kK cepsepy b[. Ons
WCKITKOHEHMS OTEPY MHCbopMaLmm npum
OTCYTCTBMM CBSA3N C cepBepom B[
TEXHOSIOrMYecKas 1 guarHocTMyeckas
NMHopMaLMs 3anMCbiBaETCS Ha Mar-
HUTHBbIM guck MK, a npu ycTpaHeHnn
HenCnpaBHOCTN aBTOMATUHECKN BOC-
CTaHaBnuBaeTcs Ha cepsepe b[.

KOK npepncraBnseT cobon MHOro-
PYyHKUMOHAIbHbLIM MHOTOKaHasbHbIN
N3MepUTENbHbIN KOMMIEKC C LeHTpa-
NU30BaHHbIM yrnpasfeHneM 1 npo-
CTPaHCTBEHHO pacrpenesnieHHon doyH-
Kumen umamepeHun. B npouecce
pa6oTbl KOK BbINOMHAET cnepyroLime
dyHKUMW. BHavane oH namepseT gem-
CTBYIOLLIME 3HAYEHWS HAMPSKEHWIA Ya-
ctoton 50 n 25 'u, HanpskeHve n
CWIy MOCTOSIHHOI O TOKa, 4acToTy cre-
[OBaHVIi UMNYTbCOB U MHTEPBaSTbI Bpe-
MEHM, XapaKTepu3ytoLLme COCTOsIHNE
FOPOYHbIX MOCTOBLIX M HAMOJIBHBIX YC-
TponcTe CLIB. 3aTtem aBTOMaTUYECKN
cobupaeT NpuBsi3aHHbIe K kKaneHaap-
HOMY BPEMEHWN pe3ynbTaTbl N3mMepe-
HUIA Y @aHanM3npyeT UX C LIeNbHo KOHT-
POJIsi COCTOSIHWS M MarHOCTUPOBaHWS
BO3MOXHbIX HEVCMPABHOCTEN 060pY-
posaHus CLIB. 9T pesynbTarhl xpa-
HATCA B Cheumnann3npoBaHHon 6ase
OaHHbIX, 3aLLMLLEHHON OT NOTEPb UH-
dhopmaLmm 1 HECAHKLMOHMPOBAHHOMO
poctyna. B KOK ocyuiecTBnsieTcs Bu-
3yannsaumsi M NpOTOKONMPOBaHUNE Xpa-
HUMOW MHCbOPMAaLIMK, MPEACTaBIIEHNE
N3MEHEHUIN 3TUX faHHbIX BO BPEMEHM
LIS BbISIBNEHWS AUHAMMKM COCTOSHUS
KOHTPONMPYEMbIX YCTPOMCTB U pa3Bu-
THS COBbITUIA. KOMMnekc 0bMeHMBaEeT-

€A HbopMaLmen ¢ BHELLIHUMM CUCTe-
MaMu TEXHNHECKOW ANarHOCTVIKM U MO-
HUTOPWHra, cMcTeMamm, BXOOALLMMM
B cocTaB KommnekcHbix ACY TI1
XKenes3HoOOPOXHOro TpaHcrnopTa, a
TakxXe npepocTasnseT AaHHble Ons
naeHTUOUKaLMM TPaHCMOPTHbBIX MPOo-
WCLLIECTBUI U BbISIBIIEHWS NX MPUYNH,
HacTpavBaeT napameTpbl U3MepUTESb-
HbIX KaHanoB Y CUHXPOHU3UPYET CUC-
TEMHOE BPeMSI C KOPNopaTUBHbLIM Bpe-
MeHeM OAQO «PXX[1».

Bce OuckpeTHble U aHanorosble
curHanbl noctynatoT B NK KOK yepes
CcpencTBa rafibBaHM4eCKOM M30NsLmW,
MOHTVPYEMbIE B KOMMOHOBOYHOM LLIKa-
doy. MNocne aHanoro-uMdpoBoro rpe-

obpas3oBaHus M MacLUTabupoBaHns
aHasI0roBbIX CUrHANOB aHaNM3NPYOT-
€Al YPOBHW, NOPAOoK cpabaTbiBaHWs
YCTPOWCTB N UX KOMMOHEHTOB C Lie-
b0 BbISIBIIEHNS NPEQOTKA3HbIX COCTO-
AHWIN, cO0eB M 0TKa3oB. Cxema name-
peHVA COMPOTUBIIEHNS MU30NALMN U
NMONCKa HEMCNPaBHOCTY B LIENSIX 31EK-
TponuTaHus npegHasHa4veHa ans as-
TOoMaTM3aLmMm MOMCKa UCTOHHMKA C HU3-
KOW N30nsumen.

Ha copT1poBO4HOM roOpKe UCMOosb-
3yeTCsl HECKOJSIbKO YCTaHOBOK, OCY-
LLeCTBASAOLLMX IMIEKTPONUTaHME Ha-
NOMbHbIX 1 MOCTOBbLIX YCTPONCTB. Bee
YCTaHOBKW M30NMPOBaHbI APYr OT ApY-
ra v OTHOCUTENBHO «3eMn». DTO He-

1 TexHoNoOrvyecEni u
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06XOANMO L1151 UCKITHOHEHWSA BINAHWUS
6ny>XOatoLLMX TOKOB Pa3fnyHbIX UC-
TOYHWMKOB Ha paboTy HaNosbHbIX YCT-
POWCTB 1 A1 UCKITIOHEHUST BO3MOX-
HOCTU MOPaXeHUs SMEeKTPUHECKNM
TOKOM MpW BbINONHEHM pabOoT Mo 06-
CIY>XXMBaAHUIO 3TUX YCTponcTB. Pas-
JIM4atoT cregyoLLme OCHOBHbIE BUbI
NCTOYHMKOB 3NEKTPOMNMUTaHUSA Ha Cop-
TUPOBOYHON ropke: TpexdasHas rnpo-
MbILLIEHHAs CETb MePEeMEHHOro ToKa
380/220 B, UCTOYHMK HANPSDKEHMSA MO-
cTosiHHOro Toka 200 B onsa nutanus
CTPENO4HbIX MPUBOOOB C KOHOEHCA-
TOPHON 6aTapeen, ropovHas akkymy-
naTopHaa 6arapes HanpsikeHuem
24 B, UCTOYHUK HanpsdKeHus nepe-

Bxoa n (%1) Pay
(e E

€
OBiywA *" (X2)

Oiugni "+ B, (X3:1-2)

PUC. 2, a
Bxog n Hsk
CIEET s S Ot *+* auix, (J4:1.2)
4 ;
s a
( .
O (J2:1,2) B, n [J3:1:12)
PUC. 2, 6

MEHHOro Toka 24 B gna nutaHusa namn
nynbTOB, 6aTapes NMTaHWs ynpasns-
toLLIEN annapaTypbl 3amMeanuTenen Ha-
npsbkeHnem 48 B.

Mpur npo60oe n3onaumm n ytedkax
TOKa, MPEeBbILLAIOLLMX MNpedesbHble
3HaveHus, K[K onoseLlaeT 06 3ToM
OEXYPHOrO MO rOPKe 1 ANeKTpomMexa-
HMKa. [1ns noncka MCTOYHMKOB C He-
ncnpasHou nsonauuen 8 APM KOK
peanuadyeTcs 3agada nomcka Hemcn-
PaBHOCTU. YCTPOWCTBO pacrnpenenex-
Horo ynpasnexns ADAM5000 npons-
BopacTea coupmbl Advantech, nony4as
KomaHgbl no nHtepdpency RS-485 ot
MK KOK, nepepaeTt nx ycraHoBIEH-
HbIM B OOHOM KOHCTPYKTVBE BOCbMM-
KaHasnbHbIM KommyTatopam ADAM-
5068. Tllpn 3TOM noo4vepenHo
dhopmMmpyeTCs Liernb N3MepPEHNst ToKa
YTEUKN MEXY OTAENbHbIMU NOSOCa-
MW pa3HbIX UCTOYHMKOB N MPOBEPSIET-
Csl TOK YyTEYKM Ha «3emno». B pe-
3ynbrarte Takux mamepennin KOK
onpegensieT UCTOYHWUK C MOBPEXOEH-
HOW N30MsILMEN 32 HECKOSbKO CEKYHA
1 BbIBOOMUT pe3ynbTatbl Ha APM fe-
XKYPHOIO 3MEKTPOMEXaHUKA.

[nsa BBopga B KK 605bLLOrO Konm-
YecTBa AMCKPETHbIX CUrHanoB nepe-
MEHHOIO MMM MOCTOSIHHOIO TOKa U3
uener yCTpONCTB, 3annTbiBaEMbIX OT

T ‘ Avt11.p65 25

O[HOr0 UM PasNNYHbIX UCTOHHNKOB,
NPUMeEHsIeTCA MaTpuua BBOAA, MOCT-
POEHHasA Ha aKTUBHbIX rasflbBaHN4ECKM
N30MNPYIOLLINX SfIEMEHTaxX Ccepun
OOM. HyBCTBUTENBHOCTL SNIEMEHTOB
O[M poctatoyHa ons NoOAKtoYeHUs
VX B AEVCTBYIOLLME LIENW HaNPsXKEeHW-
em 24 B yepes conpoTmenenms 20 kOm.
Mpw ncnons3oBaHum anemeHTos BBU-
24 ¢ jocTaTo4HO MOLLHLIMW BbIXOAHbI-
MU LiensiMu1 15 NepeKITioHeHNs JINHe-
€K MaTpuLibl CHA3MSIOCh BPEMS onpoca
Kaxkgon NuHerkn go 1-2 mc, 4to B
CBOIO 04epeb YMEHbLUMIO nepmog 06-
HOBNeHus curHanos. [ns BBoaa cur-
HasroB MOCTOSIHHOIO U MEPEMEHHOro
TOKa B MaTpuLe NCMOSb3YIOTCA YEThI-

x!ﬂﬂ']‘_ | x10
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PHUC. 3

pe Tuna anementoB OOM: OOM12A,
OoamM126, OOM8A n OOM8B. Ha puc.
2 B KayecTBe npumepa npvBedeHbl
oYHKLMOHaIbHbIE CXEMbI OOHOIO AnC-
KpeTHoro kaHana nnatel OOM 12A
(puc. 2, a) n OOM 125 (puc. 2, 6).

Yepes aHasnoro-uudposble Npeod-
pasosatenu AU PCI-1713 B KOK
BBOLOATCS CUrHasIbl YCTPONCTB, 3anu-
TbiB2EMbIX OT PasfiNyHbIX U30NNPO-
BaHHbIX OPYr OT Apyra UCTOYHUKOB.
Mx Heo6x0amMMO ranibBaHN4YeCcKn U30-
nvpoBaTb OT 3TUX YCTPOMCTB. [ns
3TOro MUCNOMb3YTCA 16-KaHasbHble
nnatel A116 n AVIM16. Nnata AVIM16
obecneumnsaeT nepenady B ALIN KOK
MacLLTabnpyemoro (YCUIIEHHOr0) CUr-
Hana B 10 nnn 100 pas. Hanpumep,
Npv U3MepeHnn ToKa nepesoga cTpe-
NOK YPOBEHb CUrHasa Ha LLYHTE BECb-
Ma Marsi, N03TOMY NPUMEHSIETCA Mac-
wrabupoBaHMe curHana c Lenbto
BbIX0Ja Ha pabo4mii Ananas3oH BXOL-
HbIX 3Ha4eHun AL,

Ha puvc. 3 npuBegeHa yHKUMO-
HanbHasi CxeMa OOHOro kaHasa aHa-
JIOroBOW rafibBaHN4YeCKOW U30nsaLmn
anemeHta AM16. ManbBaHW4Yeckas
pa3Bsi3Ka aHasloroBoro curHana ocy-
LLecTBASETCA METOAOM MOZYNALMM —
JemMonynaumMm ¢ eMKOCTHOWM nepena-
Yyen. Ha nnartax peanvusoBaHoO [BYyX-

KackaJHoe NUTaHmne Kaxxaoro kaHana.
BxopgHoi npeo6pasosatesib yHKUMO-
HUPYET NpW HANPSHKEHUW NUTAHUA OT
18 po 36 B noctosiHHOro Toka 1 dop-
MUPYET HanpsbkeHre 5 B onsa nutaHms
BTOPUYHbIX NpeobpasoBaTenen.

BTopuyHbie npeob6pasoBaTenu
npegHa3HayeHb! 4ns hopM1MpoBaHUs
NUTaHWS BXOAHbIX U BbIXOAHbIX Liener
aHasIoroBbIX CUrHasnoB. BxoaHble cur-
Hasbl UMEIOT ranbBaHUYECKYO N30-
NAUMI0 Kak C BbIXOOHbIMM Liensimu,
Tak u Mexgy cobom. BeixogHble aHa-
JIOroBble CUrHasnbl UMEKT OOLLYIO
«3eMto» 1 nogktovatotea K AL
PCI-1713 koHTponnepa c6opa MHGop-
Maummn KOK.

Ha o6bekTe aBToMaTM3aumm npu-
MEHSIOT Ba Buaa CpeacTB MOHUTO-
pVHra: TeXHOI0rM4ecKmne 1 guarHoc-
Tnyeckne. K TEXHONOrMYecKum
OTHOCATCS:

MYNbTUMELUIHbIE MOHUTOPbI O-
poO4YHOro Tabs0 KOMEKTUBHOIO
Nonb30BaHUA A1 OTOOPaXKEHUS UH-
dropmaumm no Bcert COPTUPOBOUHOW
ropke n obecneyeHns Boblgadu Bu3sy-
asnbHbIX U FOSI0COBbIX OMOBELLIEHNI O
c605x B paboTe ycTporncTs XKAT;

APM fexXypHOro no ropke ans oto-
B6paxxeHns MHhopmaLuMKn O 30HE pac-
uena un 1-n TopMo3How noauumm (T11),
a TaKxe yrnpasfieHNst POCMyCKOM;

APMbI ropoyHbIX orepaTopos AJis
oToB6paxeHus nHdopmaumm o cTpe-
FIO4HOM 30HE N HaKOMJEHWN B COPTU-
POBOYHOM Napke COOTBETCTBYHOLLINX
My4KOB.

K gunarHoctnyeckum cpencrsam
MOHWTOPUWHIra OTHOCATCS:

APM anekTpomMexaHuka ropo4Ho-
ro KOMMeKca, 06CNy>KUBAIOLLIErO BE-
COoMepbl, AaTHUKM NMPOXofaa ocen, an-
napaTtypy KOHTPONs 3anosfiHEHMUS
nyTen COPTUPOBOYHOIO NapKa;

APM aneKkTpomMexaHuka, 06Cny>u-
BalOLLIEro LEeHTpann3oBaHHble CTpe-
NOYHbIE NEPEBOLbI, PENbCOBBIE LIEnK,
pagmnoTexXHMYecKne faT4mkmn ceobos-
HOCTM 1 [pyroe HarosbHoe 060pyao-
BaHVe;

APM anekTpomMexaHuka, 06Cny>Xu-
BalOLLIEro ropoyHble 1 NapKoBble Ba-
rOHHbIE 3amMeanuTenn (yctaHaBmea-
€TCsl [OMOSTHUTESBHO);

APM HavanbHVKa ropku ans obec-
NneyYeHus KOHTPONS 3a COCTOSHWEM
Bcex yctpownctB CLIB ropkm (ycta-
HaBMMBAETCHA OONONHUTESBHO).

APM pexxypHOro anekTpoMexaHu-
Ka copTUpoBO4HOM ropku (APM LLH
CI') obecrie4nBaeT MOHUTOPUHT TEXHW-
YECKOro COCTOSIHUSI FOPOYHbIX YCT-
POWCTB, MPOCMOTP OMOBELLIEHNI U pe-
3ynbTaToB NPEeAOTKA3HOM AVarHOCTUKM,
aBTOMAaTM3aLMIO MOMCKA HEUCTPaBHO-
CTel 1 crnyvaeB c60s1 B paboTe CPEACTB
AT, cratmucTnyeckyto o6paboTky ou-
arHOCTNYECKOM MHApOpMaLIM 1 NOATo-
TOBKY OTHETHbIX (DOPM MO pe3ysbTa-
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Tam pernamMeHTHbIX paboT Npu NpoBep-
Ke HaronbLHOro 06opynoBaHms.

BHeLLHW MOHUTOPWHT OCYLLIEeCTB-
naeTcs C NOMOLLbIO 06MeHa MHAGOopP-
Maumen vyepea cepeep-Lunto3 JIBC no
KaHanam CUcTembl nepegaydv JaHHbIX
(Cnp) OAO «P>X[», nocTpoeHHo Ha
OCHOBE BOJIOKOHHO-OMTUYECKMX TUHWIA
ceasn (BOJIC). MNpu 3toM pgaHHble
MOryT nepefaBaTtbCs TOSbKO Mo pas-
PELUEHHbIM K MCMOIb30BaHMIO N OT-
KPbITbIM B YCTQHOBMIEHHOM MOpPsiaKe
nHgopMaumoHHbIM noptam. BOJIC
o6ecneynmBaloT BbICOKYD CKOPOCTb
nepegayun AaHHbIX Ha 6onbLUNE pac-
CTOSIHMS.

C nomoLublo cepBep-Lo3a MH-
hopmaLms BbIAETCA NONb30BaATENAM
B cuctemy nepegadv gaHHbix OAO
«PXX[». OTa nHhopmaumsa 3aumie-
Ha OT HECaHKLMOHNPOBaHHOMO OCTY-
na. CepBep-LUso3 06ecnevmBaeT UH-
dopMaLMOHHYIO 6e30NacHOCTb,
aBTOMaTUYECKOE pPe3epBMpOBaHUE
CBOMX (PYHKLMI 1 pennmKkaumio gaH-
HbIX Ha cny4yan oTkasa cepsepa b[.

JIBC peanusoBaHa ¢ NpyMeHeHn-
€M ObICTPOAENCTBYHOLLErO CETEBOIO
KOMMyTaTopa, KOTOPbI OCYLLIECTBIS-
€T WMH(OPMAaUMOHHYIO YBA3KY BCEX
KOMMOHEHTOB rOPOYHOr0 KoMmsekca
1 obragaeT LWMPOKMMM BO3MOXKHOC-
TAMN MOHUTOPWHIa CPELCTB pacnpe-
JefneHHoro ooMeHa AaHHbIMU.

Ha pvc. 4 npefncrasneH cratucTu-
YECKMI OTHET MO NepeBodam ropo4HbIX
CTPEerioK HEHETHOW COPTUPOBOHHON FOp-
K cTaHumm YensabuHck-InaBHbIA 3a
aBoe cyTok. OTHET Mo KaXKAoM ropoy-
HOW CTpenke COOEepXXWUT KONMM4eCTBO
cpabaTbiBaHUA, OTCOPTUPOBAHHBIX MO

ANUTENbHOCTU NepeBoaa; KOIMHECTBO
BO3BPATOB CTPESKN, OCYLLIECTBMEHHbIX
BPY4HYIO U aBTOMaTU4eCKM; cpefHve
3Ha4YeHUs1 TOKOB Mycka, nepesoga U
PPUKLMK; ONMTENBbHOCTb MycKa, ne-
pesofa 1 pukLmn. MNpy He06XoANMO-
CTW 3[eCb e MOXXHO NOJTy4nTb 3H0-
py nob6oro nepesofa CTpPeNku U
N3MEHEeHWs 3HaYeHWIN HanpPsHKeHNs Ha
KOHTPOJSIbHbIX pene.

Cpencrsa MOHUTOPUHIA Y KOHTPO-
N5 PYHKLMOHMPOBAHWS CUCTEMbI aB-
TOMaTn3aumm COPTUPOBOHHON FOPKM
HaxXOAATCS Ha NepBOM 1 BTOPOM YPOB-
HAX CTPYKTYPbI pacrnpefeneHHon cta-
LIMOHApHOM CUCTEMbI TEXHNHECKON An-
arHoCTUku 1 MoHutopuHra (CTOM)
ycTponctB XKAT, MOCTPOEHHOW no
nepapxnHecKkomy npuHUMnNY.

CTOM aBTOomMaTuampyeT npoLec-
Cbl KOHTPONS, AMarHoCTMpOBaHUS U
MOHUTOPWHIra TEXHUYECKOro COCTOS-
Hus ycTponcTs XKAT, B TOM Yncne u
COPTUPOBOYHbIX ropok. B CTAM Tak-
e BKJTHo4eHbI (OyHKLUMM aBToMaTn3a-
UMM TEXHUYECKOro 06CNyXMBaHWUS
yctponcte XKAT Ha ropke (APM
TOWP), MOHUTOPUHIa paboTbl COPTU-
POBOYHOM ropKW, AENCTBUIA OorepaTuBs-
HOro nepcoHana, 0TobpaXeHus guar-
HocTu4eckon mHdopmaumm (APMbl
3MEKTPOMEXaHMKOB). Ha ypoBHe cop-
TUPOBOYHbIX CTAHLMIA pasMeLLatoTcs
NVHENHbIE NYHKTbI AMarHoCTMPOBaHMSA
KCAY CC, koTopble aBTOMAaTUHECKM
KOHTPOSMPYIOT COCTOSIHME YCTPOMCTB,
BbISIB/AIOT OTKa3bl U C60U, NPOTOKO-
JIPYIOT PEXUMbI UX PaboTbl, cobupa-
0T MHbopMaLMio OT ynpasBnsoLLmnx
CMCTEM FOPOYHOIO KOMIMJEKCa, KpaT-
KOCPOYHO XpaHsAT AaHHble 1 nepeaa-
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ABTOMATUKA, CBA3b, MHPOPMATMKA

tOT peaynbTaTbl QUArHOCTUKM Ha BTO-
pov ypoBeHb B APM LLIY /.

Ha ypoBHe guctaHumm pasmeLla-
eTCsl LleHTpasbHbIA NOCT AUarHoCTu-
POBaHMs 1 MOHUTOPWHIa, 06ecneyn-
BalOLLIA cO0p, ANUTENBHOE XpaHeHNe
N LEHTpanM3oBaHHyto 06paboTKy NH-
dhopmaumu, nocTynaroLLen ¢ IMHemn-
HbIX MYHKTOB OWArHOCTMPOBAaHMS.
Cpencrteamm APM-LLIYO n APM-TOM
OCYLLIECTBNAETCA aBTOMAaTUYECKUM
MOHUTOPVIHI OYHKLIMOHNPOBAHUS yC-
TponcTB XKAT B pexume peanbHOro
BPEMEHU, OTOBpaKeHNe AMarHocTu-
Yeckor MHGopMaLnK, ONoBeLLIEHVE
nepcoHana no pesynbratam NpegoT-
Ka3HOW OMarHOCTUKW, BbISIBIIEHNE OT-
Ka30B 1 CO0EB B paboTe YCTPOMUCTB,
NPOTOKOJSIMPOBaHWE PEXUMOB UX pa-
60Tbl, XpaHeHne HoOpMaTUBHOW 1 Be-
[JeHvie cnpaBo4HoOn nHdopmaumm. One-
paTUBHbI NePCOHarn, yrnpasstoLLmiA
ONarHOCTUYECKMM KOMMJIEKCOM, Ha
OCHOBE MOJyYEHHbIX OaHHbIX U NPO-
rHO3a N3MEHEHWNs1 TEXHUYECKOro CO-
cTtosiHuA yctponcTts XKAT obecrieyu-
BaeT njaHMpoBaHWe npouecca
TEXHNYECKOro 06CnyXXMBaHUS U pe-
MoHTa ycTporcTs CLB, a Takxe opra-
HM3aLMI0 MONCKA HENCMPABHOCTEN.

Yepes wnto3bl JIBC CTOM B3au-
MOLENCTBYET Ha YPOBHE LiEHTPasb-
HOro NocTa TEXHNYECKOro AnarHocTu-
POBaHMS N MOHUTOPMHIa C CUCTEMOA
ynpasneHus xo3sancteom CLIB (ACY-
LL). Mpn aTom obecnevmBaeTcs MH-
Terpaums ¢ GENCTBYOLLMMN 1 cO3a-
BaeMbiMM CUCTEMaMWU KOHTPONSA U
yrnpaeneHns NpoLLECCOM TEXHNYECKON
ONarHOCTUKN N MOHUTOPUHra YycT-
poncTs XKAT, B3anmopencteme ¢ b1
ACVY-LLI.

[nsa BbINONHEHUA paboT No Tex-
HNYECKOMY COMPOBOXAEHWNIO N Cep-
BMCHOMY OOCY>XMBaHUIO YCTPOWUCTB
XKAT, a Takxe nx mogepHusaumm n
pasBUTUIO BEOETCS MOHUTOPUHI U1
KOHTPOSb (PYHKLMOHNPOBAHMUS CUC-
TeM aBTOMaTn3aLmmn COPTUPOBOYHbIX
FOPOK C MOMOLLbIO COOTBETCTBYIO-
wnx APMoB, yCcTaHOBNEHHbIX Ha pa-
604Mx MecTax 06CNyXMBaLLEro
nepcoHarsa 1 nporpaMM1CcTOB-pas3pa-
6OTHYNKOB.

MHOroypoBHEBbLII MOHUTOPUIHT Y
KOHTPOJSIb COCTOSIHUA YCTPONCTB XKAT
aBTOMaTU3NPOBAHHOM COPTUPOBOYHON
rOPKM MO3BOJISIET PE3KO CHU3UTL TPY-
JOEMKOCTb MOVICKa M JIoKanmaaLm rnpu-
YMH OTKa30B, COKPaTUTL NOTEPU Bpe-
MEHM Ha YCTpaHeHWe HeCNPaBHOCTEN,
NpenoTBpaTUTb BOSHMKHOBEHME OMac-
HbIX CUTYaL C NMOMOLLILIO MPEeaoTKas-
HOW OMarHOCTVKW 1 OMNepaTyBHOIO Oro-
BELLIEHMS EPCOHANA, a TaKKe YCreLLHO
peLUMTb MHOTUE Opyrue 3aaqm TEXHU-
YeCKOoro 06Cy>Km1BaHWsi 060pyaoBaHNA
xo3sanctea CLIB B ToTanbHOM cucteMe
TEXHWUYECKOM AMarHOCTUKN 1 MOHUTO-
puHra ycTponcTs XKAT.
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Il Ha aBTOMaTn3npoBaHHbIX COPTUPOBOYHbLIX FOPKax CTaH-
umii KpacHosipck-BocTo4Hbli, ViHckas n BxogHas ¢ Hadana
2007 r. coKpalLLieHb! orepaTopbl MOCTOB Pe3ePBHOrO ynpas-
JIEHNA NaPKOBbIMW TOPMO3HbIMM MO3NLMsIMA. B nonHom o6be-
Me aBTOMaTn3nMpoBaHa ToNbKO ropka CTaHLmm KpacHospek-
BocTouHbin. Ha cTtaHumm WMHCKas nOSIHOCTbIO
aBTOMaTU3MPOBaH 4- My4oK, Ha cTaHUumM BxogHas — 3 1 4-14
ny4ku. Nocne 060pynoBaHUSA OCTasbHbIX NYy4YKOB annapary-
POV KOHTPOSSA 3anofIHEHWA MyTer Ha BCHO My6uHy napka
NapKoBble TOPMO3HbIE NMO3ULIMM 3TUX COPTUPOBOHHbLIX FOPOK
Takxe 6yOyT MOSHOCTLIO aBTOMaTM3npoBaHbl. CpefcTea
MOHUTOPWHIa 1 KOHTPOSS (YHKUMOHUPOBaHWSA CUCTEM aBTO-
MaTm3aLmm ropoYHOro KOMMJIEKCa NO3BOSISIOT OCYLLECTB-
JIATb CTATUCTUYECKYO 06PabOoTKY, aHaNn3 peaynbTaTos pa-
60TbI OTAENBbHBIX KOMMOHEHTOB CUCTEM M KOMIIIEKCA B LIENTOM.

C 2004 r. B oTOENE aBTOMATU3ALNN TEXHOMOMMYECKNX
NpoLLeccoB COPTUPOBOYHBIX CTaHLMIA BeOyTCA paboTbl Mo
MOBbILLIEHWNIO KA4eCTBa ynpaBfieHUs CKOPOCTSAMMU OTLENOB
Ha NapKoBbIX TOPMO3HbIX NO3MUMAX. MHOroBaroHHble oTLe-
MNbl UMELOT Boee CTabubHbIE XapaKTEPUCTUKIN NPY TOPMO-
XXEHUN, YeM OOHOBaroHHbIe. [M03TOMY OCHOBHbIE YCUUA
OblIM HanpaBneHbl Ha paboTy C 0AHOBArOHHbIMW OTLena-
MU. B cpaBHUTENBHO KOPOTKUE CPOKU pa3paboTaHbl UHTEN-
NleKTyarbHble aflanTMBHbIE anropUTMbl MNPOrpPamMm, OCHO-
BaHHble Ha M3MEPEHUN XapakKTEPUCTUK OAHOBarOHHbIX
OTLEeNOB 1 cekuuin 3amenmtenen PH3-2M B paznmyHbIx
pexunmax paboTbl. [onyyYeHHble 3Ha4YeHA NCMNONb30Ba-
NINCb NPW NOCTPOEHUN CLEHAPUEB N pacyeTe BPEMEHMU
BblJA41 CUrHASTOB yMNpaBfeHns 3amMeanuTensmMn. Anroput-
MbI MPOrpamMm yrnpasseHus CKOPOCTAMM OTLIEMNOB 1 afanTa-
LN K HENPEPbIBHO U3MEHSIFOLLIMMCS XapakKTepucTMkam 3a-
MeOSIMTeNen y4unTbIBaKOT CieaytoLLmne hakTopbl:

N3MEHEHME 3HEPreTUYECKNX NapamMeTpoB oTLena npu
TOPMOXXEHWM;

(hakTUYeCKMEe PacCTosIHUA MeXAY CeKuMaMn 3amef-
NUTEeNen Ha KaxKaou napkoBOW TOPMO3HOM Mo3uumu, a
TakxXe AnvHY TOPMO3HbIX LUNH;

WHEPLMOHHOCTb KaXXO0M CEKLMM 3amMenSITenNs npu Bbl-
Jaye CUrHasnoB "TOpMO3UTL/OTTOPMO3UTBL";

pasMeLLieHne 0cer BaroHOB OTHOCUTESTbHO TOPMO3HbIX
LLMH U UX KOJIMYECTBO B LLUMHAX MPU TOPMOXXEHWM;

BEC U XO[0Bble CBOMCTBA OTLENa;

KOSecHyro oopmMyny BaroHOB.

B npouecce cutyaLmoHHOro aHannaa b1 onpegene-
Hbl BapMaHTbl (PEXMMbI) pa3MELLIEHNS MOyBaroHOB U OyINH-
HO6a3HbIX BarOHOB B LUMHAX 3amMeanuresien, ucnosbaye-
Mble MpPW MOCTPOEHMU CLEHApUEB YyMNpaBliEHUS
3amepgnmtenamu PH3-2M. Pexumebl, oniceiBatoLLme pas-
MeLLiEHVE NEPBOM TENEXKN Ha BXOAE B TOPMO3HYHO MO3U-
LMIO 1 NOCNeaHen Ha BbIXoe, OKa3annch YHUBEPCasbHbI-
MU 1 UCMOSb3YIOTCA AN BCEX TUMOB BaroHOB 1 BapnaHTOB
YCTaHOBKM CEKLMIN 3amefnutenen. Pexxrmbl TOPMOXEHNS
NePBON TENEXKN TPETLEN CEKLMEN M MOCTEOHEN TENEXKN
NnepBOK CEKLMEN UCTIONb3YIOTCA TOSbKO MPY TOPMOXKEHNA
ONMMHHO6A3HbIX BarOHOB Ha COPTMPOBOYHbIX FOPKaX CTaH-
unr MHckaa n BxogHasa. [nsg aTMX ropok xapakrepHa
yCcTaHoBKa cekumi 3amepnurtenei PH3-2M Ha paccTos-
H1nM 70-80 cm gpyr oT gpyra. lNMpu 60nbLUNX paccornaco-
BaHWsAX CKOPOCTW BXoa € 3a4aHHOW CKOPOCTbLIO BbiIXxo4a
oTuena ¢ TOPMO3HOM MO3MLMU MPUMEHSIOTCH PEXUMBI
«3KCTPEHHOr0» TOPMOXKEHMA MaKCMMalibHO JOMYCTUMOMN
CTyMNeHbIo AN JaHHOro Beca ocu. [ns TO4HOro BbITopMa-
XKUBAHWS MPUMEHSIOTCS PEXXUMbI CHYXKEHWNSI CKOPOCTU Tpe-
Thel cekumen BaroHHOro 3aMeayiMTens.

Pexumbl, NpMMeHsieMble Ha COPTUPOBOYHOWN rOpKe
cTaHumn KpacHospck-BocTo4HbIn, paccymTaHbl Ha pac-
CTOSIHME YCTaHOBKM ceKumii 3amegnutenen PH3-2M ye-
pe3 3 M. lNpn Takon KOMMNOHOBKE TOPMO3HOM MO3ULMK
60nee aPHEKTUBHO CHMXKAETCA CKOPOCTb OTLEerna 3a cHeT
NPOXOXAEHUS 60MbLLUMX PacCTOSAHUIA OCAMU OTLENOB B
3aTOPMOXXEHHbIX LLIMHAX.

[Mpu BXOJe NepBo OCU TENEXKMU B LLIMHBI YXXe 3aTop-
MO>XXEHHOIO BarOHHOrO 3amMennTens nposiBnseTcsa adg-
eKT BCTPEYHOro yaapa, CornpoBoXaatoLLMnCs HEKOHTPO-
NMPYEMbIM CHUXKEHNEM CKOPOCTM BaroHa. Takue cutyaumm
BO3HMKAIOT NPU MarsbIX CKOPOCTAX OTLENOB M MPUBOLAT K
MOJTHOW €ro oCcTaHoBKe. [103TOMy Npu NOCTPOEHMM CLiEHA-
pvsi ynpaBneHnsa 3aMeiMTensiMm 9T1 CUTyaLmnm anropuT-
MUYECKM MPOCHUTLIBAKOTCH M UCKIOHAIOTCS.

OHepreTn4eckne xapakTepucTUKn 3amepnutenen B
KaXXJOM pexmnme paccH1TbIBaOTCA NO METOAUKe, paspa-
60TaHHOW BedyLLMMK crieymanuctamu punmnana. Benvum-
Ha aHeprum, oTobpaHHasa y oTuena Npy TOPMOXXEHUN Of-
HAM BKJTHOHEHMEM 3aMedsINTENs, 3aBUCUT OT Macchl
oTLena, ero HavasnibHOM 1 KOHEYHOW CKOPOCTW.

C Havana 2007 r. no AaHHbIM CpeaCcTB MOHUTOPUHIA 1
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KOHTPOJS OYHKLIMIOHNPOBAHNSA FOPOYHOMO KOMIMSIEKCA Ha COp-
TUPOBOYHBIX FOPKax CTaHLmin KpacHoAPCK-BOCTOUHBIRA, VH-
cKas 1 BxogHasi CKOpoCTb Bbixofa C NapKoBbIX TOPMO3HbLIX
no3numn y 80-85 % OTLENOB COOTBETCTBYET 3a4aHHON.
Mpwn pacyeTe 3afaHHbIX CKOPOCTEN BbIXo4a OTLIENOB
N3 NapKOBbIX TOPMO3HbIX MO3ULMIA YYUTLIBAKOTCA Crieqy-
loLLMe haKTopbl: XapaKTepPUCTUKK oTuena (Bec, konuye-
CTBO BaroHOB, XOLOBble CBONCTBA), pearbHble Npodunm
nyTen COPTUPOBOYHOIO Napka, CKOpOCTb OTLena, He06Xo-
AMMas Ans HageXXHOro CUEneHnst BaroHoB Npy coydape-
HUK, OMHa cBOBOLHOro npobera Ao coygapeHus, napa-
METPbI BHELLHEN Cpefbl (HanpaBfieHNEe N CKOPOCTb BETPA,
Hanv4yme 1 BUA 0CafKoB, TemMnepartypa Bo3ayxa).
lMorofHble ycnoBus okasbiBatoT ANUTENbHOE BO3EN-
CTBME Ha OTLENbI, CIEQYIOLLME NO NYTAM COPTUPOBOYHO-
ro napka, 1 BHOCHAT CyLLECTBEHHbIE KOPPEKTUBLI B AMHA-
MWKy ABVXeHWs. Ha xenesHbix goporax Ypana, Cubmpu
TemnepaTypa Bo3gyxa 3a CyTku meHsaeTcsa Ha 10-20°C,
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HanpaB/ieHVe BeTpa — Ha NPOTUBOMOJNIOXHOE, a A0XAb
MO>XET CMEHUTLCSI CHEroM. [1aHHbIe O MOroAHbIX YCIOBU-
SIX B aBTOMATMHYECKOM PEXMME BblOAaeT METEOCTAHLMS,
yCTaHaBfMBaemas Ha CMyCKHOW 4aCTu FOpKM UM Ha
30aHum nocta OL,.

B pesynbTare cTaTcTny4eckoro aHanmaa nHopmMaumm,
HaKOMIEHHOW CPEACTBAMM MOHUTOPUHIA U KOHTPOIS OYHK-
LIMOHNPOBaHNSA rOPOYHOMO KOMMJeKca 3a 3UMHUN, BECEH-
He-OCEHHWUI 1 NIETHWIA NEPUOabI SKCMIlyaTaLum CUCTEM aB-
TOMaTM3aumMmM Ha COPTUPOBOYHBIX rOpKax, ONpeneneHbl
3aBMCMMOCTW NOMPaBOYHbLIX KO3 PULMEHTOB OT HanpaB-
NEHVs N CKOPOCTM BETPA, BUAA N MIHTEHCUBHOCTM OCaKOB
Npu pasnn4HbIX TEMNepaTypax Bo3ayxa, a TakxKe OT BIns-
HWS TeMMNepaTypbl Ha XOLOBbIE CBOMCTBA OTLENA.

M3BECTHO, YTO OXNaXkaeHHas cmaska MOALUMMHUKOB
KOJIECHBIX Map NPU CHYXKEHWN TeMMNepaTypbl HACTUYHO YT-
payMBaeT CBOM Ka4yecTBa, YTO MPUBOOUT K 3aMETHOMY
YXYOLLEHMIO XO[O0BbIX CBOMCTB. 13-3a 3TOro npmxogutes

Banepwii JIbBoBU4 JINHENKWNH — 3aMECTU-
Tenb AupekTopa PocToBckoro dunuana
BHMINAC no npoekTpoBaHuto. ABTOp Npo-
ekToB BOJIC 1 OTC Ha CeBepo-KaBkaac-
kon popore, 3L ctraHumn MuHepanbHbie
Bopgpl, LieHTpa ynpaBneHus nepeeo3kamu B
Camape. NpyH1Man y4actue B MpoeKTupo-
BaHWW YCTPOWCTB CBSA3M MNPU SNEKTPUMKa-
umm yqactkoB CeBepo-KaBkasckon Joporu.

MoBbILLATb CKOPOCTb BbIXOAa OTLEMOB M3 TOPMO3HbIX MO-
3vumin. Mpuydem BRnsiHME TEM 3aMETHEE, YEM HUXKE Cpea-
HSIS1 CKOPOCTb OBMKEHUS OTLEMOB.

B npouecce HabnogeHnin 6b1n BBeAeH KO3 PULMEHT
Ons yBENUYEHUS paCHETHON CKOPOCTM BbiXxoda OTLEMNoB
npv NOHVKEeHUM TemnepaTypbl. O6LLMI BUL 3aBMCMMOCTHU
nornpasoYHOro KO3 rLMeHTa OT Beca U ANVHbI CBOGOA-
Horo npo6era ofHOBaroHHOMoO OTLIeNa NPMBELAEH Ha puc. 1.

3aB1CUMOCTb BENNYMHbBI MOMNPaBOYHO0 KO3ddhrLmeH-
Ta 3agaHHbIX CKOPOCTEN BbIXxoAa OTLEMOB M3 MapPKOBbIX
TOPMOS3HbIX MO3MLMIA OT MHTEHCMBHOCTM JOXAA Onpeperne-
Ha NyTem aHann3a CTaTUCTUYECKMX JaHHbIX O MPOXOXAe-
HUN OQHOBArOHHbLIX OTLEMNOB MO COPTUPOBOYHONM FOpPKe,
HaKOMeHHbIX CPEACTBAMM MOHUTOPUHIA M KOHTPOMSA doyH-
KumMoHMpoBaHus cuctembl APC-YVYTIT. AHanna ocHoBaH
Ha CpaBHEHUN CKOPOCTHbIX XapakKTePUCTUK NOABMKHbIX
€0VHWL, B YCNOBUSIX OTCYTCTBUSA U NPWU ONPEeLeSIeHHOM
YPOBHE aTMOC(EpPHbIX 0CaAKOB. YTOObLI CBECTU K MUHK-

0856 I ——- : .
0 0272 0544 0816 1,088 1,360 1,632 1,004 2,176 2,448
YpopaHb OCanKoD, MM

PUC. 2

MyMy MOrPELLHOCTUN AaHHbIX, CTATUCTUHECKNA aHaN3 Npo-
BOAMIICA TOSIbKO A1 OQHOBAarOHHbIX OTLIEMNOB C y4eTOM
cnegyrowmx TpeboBaHnin. Temnepatypa cpaBHUBAEMbIX
nepruopoB JOMKHA oTnmnyaTbesl He 6onee Yyem Ha 0,1°C.
CKopocTb BETpa He [oSKHA NpeBbIaTh 2 M/C.

AHann3 ocyLLecTBNANCA Ha y4acTKax CBOOOAHOMO Npo-
6era oTLenoB. MIameHeHne Xo40BbIX CBOMCTB OTLEena orl-
pPenensanoch Kak OTHOLLIEHME BENNYMH U3MEHEHMUIN CKOPO-
CTen napbl oTUenoB. ['padrk 3aBUCUMOCTH, MONYYEHHDBIN
Taknm o6pas3om, MMen BUg, NOMaHoON NMHUKN. YTOOLI ee
CcrnaguTb, NPUMEHANCA CNOCO6 YCPEeOHEHUS 3HAYEHWN.
KpuTepuem npekpatleHvsa npouenypbl CriakmBaHns SB-
NAACA MOMEHT MOoJly4eHNs BTOPOWN NPON3BOAHOM C HENS-
MEHHbIM 3HaKOM Ha BCEM NMPOMEXYTKE 3HAYEHWIA.

Ha puc. 2 npefcraBneH Takom rpadouk 4ns cCopTupo-
BOYHOWM cTaHumn VHckas. Mony4eHHasn yHKuma Taby-
nvpyeTca 4na NocrnegyroLwero Ncnonb30BaHus ¢ Lwa-
romM, COOTBETCTBYWLWWUM MUHUMANbHOMY LWary
WU3MeHeHUA faHHbIX 06 ypoBHE aTMOCHEpPHbIX 0CaaKOB
METEOPOIOrMYeCKOl CTaHUMW. XapakTtep 3aBUCUMOCTU
COBMagaeT C JIOrMYEeCKNM NPeaCcTaBleHNEM.

Bnagnmup Buktoposuu
Mopgnunaes — HaYasbHWK OT-
[ena npoekTupoBaHus. AB-
Top mpoektoB 3L, AL, Ab
Ha MHOMMX CTaHLMSAX U yHacT-
kax CeBepo-KaBkaackol fo-
poru, a Takxe NpoeKToB aB-
TOMaTU3aLMM FOPOYHbIX CUC-
TEeM W OpYyrnx O6bEeKTOB.
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KOMMNEKCHAS CMCTEMA
ABTOMATV3ALIMA YITPABTIEHIS
KOMMPECCOPHOM CTAHLIVEV

W.I.CANKOB,
3aBeyoLLNA CEKTOPOM
pa3paboTkn NporpamMMHbIX
npoayktoB otaena AT CC

KomnpeccopHas cTaHUuuUsi UrpaeT BaXHy0 posib B rnpouecce 6ecnepe-
601HON pPaboTbl COPTUPOBOYHOWN FrOpKU. CTabunbHbIN YPOBEHb AaBre-
HUSA C)aToro Bo3fyxa B Xofe pocrycka o6ecrne4yMBaeT KayeCTBEHHYI0
paboTy BaroHHbix 3amepgnurenen. B 3umHee Bpems nHeBMaTu4yeckun
o6ayB CTpenok u 3amegnutenen nNo3sonsietT paboTatb B YCNOBUAX
cHeronapa.

M B cOOTBETCTBUM C TEXHNHYECKMM 3ajaHNEM U TEXHUYEC-  SIPCKOM goporu. Nocne akennyaTaunmoHHbIX UCMbITaHUA B
KUMW peLLIeHnsaMK, yTBepxXaeHHbIMK [denaptameHtom aB-  mioHe 2007 r. KCAYKC 6bina npuHaTa B MOCTOSIHHYHO

TOMaTUKN N TEeNeMexaHukKun

OAO «PX[» PocToBCckui  3Kchnyataumio N pEKOMEeHA0BaHa K TUPaXXMPOBaHMIO Ha

dunmnan BHNMAC paspabotan KoMnnekcHyto CUCTEMY  CETUM XXene3HbIx gopor Poccun.
aBTOMaTM3aumm ynpaBneHnst KOMMPECCOPHOM CTaHUmMen Cuvctema npegHa3Ha4eHa 4nst KOHTPOsA 1 aBToMaTu-
KCAYKC gnsa ctaHumm KpacHosipck-BocTouHbI KpacHo-  3MpoBaHHOro ynpasneHus komnpeccopamn. OHa MOXeT
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NCMOJIb30BaTbCA Kak aBTOHOMHAs cuctema M B COCTaBe
KoMnneKkcHol cMcTeMbl aBTOMaTU3NPOBaHHOIO yrpassie-
HUA COPTUPOBOYHBLIM NMpouieccom KCAY CIT.

B coctaB komnnekca Bxogat (puc. 1):

cucTema aBToMaTmM3aumm, Mo OOHON Ha Kaxkayto KOMI-
PECCOPHYHO YCTaHOBKY;

aBTOMaTU3MPOBaHHOE paboyee MECTO MaLLMHMCTa KOM-
NMPeccopHO Ha 6as3e MNOCKOMNaHENbHOMO MPOMbILLINIEH-
HOIO KOMMbIOTEPA C XXNOKOKPUCTANNTNYECKNM ONCTNIEEM;

KOHTponnep céopa v ynpasneHns Ha 6a3e NpombILL-
NEHHOr 0 KOMMbIOTEPA, OCHALLLEHHOrO MOZYIAMU CBSI3U C
YCTPOMCTBAMUN HN30BOW aBTOMAaTUKU;

cepBep 6a3 faHHbIX — KOMIMJIEKC HA OCHOBE crneumanm-
31MPOBaAHHOIO KOMMbIOTEPA C 6OSbLLUMM OOGBEMOM A0SIr0-
BPEMEHHOM NamMsATU Ha XXECTKMX ANCKaX.

Cwuctema aBToMaTtnsaumm, paspadoTaHHas unmanom
B coTpyaHudecTae co cneumanuctamm OAO «[NeHskomn-
peccopmall», IBASETCA HA30BbIM YPOBHEM aBTOMATUKM.
OHa BbINONHAET criegytoLume pyHKLmn:

N3mMepeHne TEXHOOrMYECKNX NapaMeTpoB KOMMpec-
COPHOW YCTaHOBKW;

KOHTPOJIb €€ (PYHKLUMOHMPOBAHUS, MHAMKALNA PEXM-
MOB, Bbla4a COOBLLIEHWIA O NMpefaBapuiHbIX N aBapUHbIX
CUTyauusix BO BPeMs Mycka, paboThbl U OCTAHOB3;

PUC. 2

oTCrnexXuBaHue npegaBapuiiHbIX 3HAaYEHUN napameT-
pOB Ans 06ecneyeHns aBapuiiHoONn 3aLLmTbl N0 HOPMUPYe-
MbIM TEXHUHECKMM NapameTpam;

nepefaYa TekyLLmx 3Ha4eHn napameTpos no 3anpo-
Cy OT KOHTpoOJIepa coéopa NHhopMaLmm 1 ynpasnieHus:;

BbIMNOSHEHVE KOMaHA, ANCTAaHLMOHHOIO YNpaBnieHus, no-
Ny4eHHBIX OT 3TOr0 KOHTPOsSepa, U o6ecrneyeHme niaBHo-
ro MycKa 3MeKTPOABMraTens Co CHATUEM OrpaHUYEHUI No
KOMNMMYECTBY MYyCKOB, 0GECTeHeH e KOMISIEKCa 3aLLmT d1eK-
Tpoasurarens, B TOM YACe 3KCTPeHHas OCTaHOBKa rfas-
HOro aneKTpoaBUraTers no komaHae «ABapuUHbIN CTOM».

Cunctema aBTOMaTU3aLMM COCTOUT U3 LLIMTA KOHTPONS
n ynpasnenus LLKY (puc. 2), wmrta crunoson annaparypbl
LLICA (puc. 3), KomnnekTa U3MepuUTenbHbIX JaT4YMKOB U
3M1EKTPOMAarHUTHbIX KranaHoB, COeIMHEHHbIX kabenem.

LLIKY peann3oBaH Ha 6a3e MHTErpupoOBaHHOM cUcTe-
Mbl ynipaenenus Simatic C7-613 dmpmbl Siemens ¢ pas-
BUTbIMW (PYHKLMAMM HENIOBEKO-MALLMHHOMO MHTEpdenca.
KOHCTPYKTMBHO OH BbINOSTHEH B €AMHOM 6J10KE U YCTaHOB-
NeH HenocpeaCcTBEHHO HA KOMMPECCOPHOW YCTaHOBKE.

[na peanvsaumm NNasHOro nycka rnasHOro aNeKTpo-
ABUratens, CHATUS OrPaHNYEHNN MO KONINYECTBY MYCKOB,
obecrneyeHnss KOMMNJeKca 3aluuT anekTpoasuratens B
LLICA npumeHsieTcs ycTporicTBo nnasHoro nycka RVS-DN
dmpmbl «Solcon».

Vi3amepuTenbHble AaTHUKM KOHTPOSIMPYIOT NapameTpbl
paboTbl KOMMPECCOPHOMN YCTAHOBKM M MOCHINAIOT CUrHasbI

Ha LUKV, roe npoucxoouT mx vHoukaums. Ha atom xe
LLTE onepartop BbIGUPAET PEXUM ypaBIieHUsl aBToOMaTy-
KoW: «Py4Hol / ABTOMaTU4eCcKmin», «OnepaumnoHHbIi / Oc-
HOBHOW».

C onpepeneHHoM NEPUOLNYHOCTBIO KOHTPOMep coopa
W yripasrneHus noceinaet 3anpoc K LLKY u nony4yaet ot
HEro KOHTpoNMpyeMble NapameTpbl, KOTOPbIe NepechinaeT
NS XpaHeHus Ha cepBep 6a3bl AaHHbIX M 0TOBpaXaeT Ha
MoHuTope APM. Ha MOHUTOpE TakxXe oTobpaxxaeTcs pe-
XXMM yrpaBfieHns KOMNPECCOPHOW YCTaHOBKOW, BO3HMK-
HOBEHWE NnpefasapunHbIX N aBapUnHbIX CUTYaLUNA.

[MycK KOMNPECCOPHON YCTAaHOBKM U yNpaBfieHne eto OT
KOHTpOJNepa OCyLLECTBSAETCA TOMbKO B peXxume «ABTO-
mMatmyeckuin / OnepaumoHHbI». [Npr BO3HUKHOBEHUN He-
LUTATHOW CUTYyaLMM B 3TOM PeXUMe npeaycMoTpeHa ocTa-
HOBKa KOMMNpeccopa ¢ NepeBOAOM B PEXUM «Py4HO» no
komaHge ot KCAYKC.

[MNepeknoyveHe pexxMMoB BO3MOXHO B 0601 MOMEHT
BPEMEHM 1 MPON3BOANTCA HEMOCPEACTBEHHO HA KOMMpEeC-
COPHOW YCTaHOBKeE.

Cuvctema aBTOMaTM3aLmMmM 06ecneymMBaeT aMarHoCTUKY
COCTOSIHMS Y3MI0B nepen NyCKOM W MOXET 3anpeTuTb
MyCK BO BCEX peXMmMax paboTbl, ECNN KOHTPOSIMPYEMbIE
napamMeTpbl NPEBbLILLIAIOT NPefesbHbIE 3HAYEHMS UK Or-

PHUC. 3

peLenieHa HencnpaBHOCTb AATYMKOB, MO CUrHaNam KoTo-
pbIX NMPeayCMOTPEHO aBapUNHOE OTKITIOHEHNE.

ABTOMaTVKa pacronaraeTcsi HernocpeacTBEHHO Ha yC-
TaHOBKax, HaxogdawiMxca B MalUMHHOM 3ane, wu
Yyepes kabenb usmyeckoro nHtepdenca RS-485 co-
eVHeHa C KOHTPON1epOM, PACNONOXEHHbIM B LLIYMOW30-
NMPOBaHHOM MOMELLEHWM OnepaTopa KOMMPECCOPHOWA.

APM MalumHuCTa BLINONHAET criegyoLme yHKUUK:

npefocTasnsaeT AeXypHOMY MaLLMHUCTY KOMMPeccop-
HOW CTaHumn B Hanbornee yao6bHoM Ansa BoCnpusaTns dop-
Me (Ha 3KpaHe TepMuHana v nedararoLLemM yCTPONCTBe)
orepaTUBHONM M MPOTOKOSTLHOM MHA OpMaLMn 0 paboTe KOM-
NPECCOPHbIX YCTAHOBOK U COCTOSIHUM TEXHONOrMHYECKOro
npoLiecca B KOMMPECCOPHOM, HACOCHOW 1 Ha COPTUPOBOY-
HOW FOPKe;

obecrnevnBaeT nHopMaumen, HEO6XOANMON AN OEH-
TUPMKaLMn CO60eB N OTKA30B KOMIMPECCOPHbIX YCTaHO-
BOK, 11 OKa3bIBaET MH(POPMALIMOHHYIO NOAAEPKKY B BbIsIB-
NEHUN NX MPUYWIH;

0TO6PaXaEeT Ha KpaHe HOPMATUBHO-CMPABOYHYHO WH-
hopmMaumio, perfiaMmeHTUpYIOLLYIO NPOLECC cofep>KaHus
1 06CNY>XMBaHUS YCTPONCTB KOMMPECCOPHOM CTaHLMK;

OVCTaHLUMOHHO ynpasnifeT paboTon KOMMPECCOPHbIX
YCTaHOBOK.

KoHTponnep c6opa 1 ynpasneHns BbIMOSHAET Criefyto-
e yHKUmm:

KOHTPONMpyeT paboToCNoCOOHOCTL aBTOMATUKM Ha

30 11-2007
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PUC. 4 5

KaXX[oM KOMMPEeCCOPHOM yCTaHOBKE,
NPOBOAMT OMPOC MO MPOTOKOMY
ModBus ASCII;

sASyanyyan

[ ———

[T r—

aHanMavpyeT OonyCcTMMOCTb Mosly- | awa
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YeHHbIX NapamMeTPOB KOMMPECCOPHOM

YCTaHOBKM; IPI/IC. 5

ONarHoCcTupyeT TEXHUYECKOE CO-

CTOsIHME KOMMPECCOPOB, BbISBNASA NPegoTKa3Hble COCTO-
AHUS 1 NPefoTBpaLLan aBapuiiHble CUTyauum;

NPOTOKONMPYET AMHAMUKY M3MEHEHWIA TEKYLLIMX Napa-
METPOB W BbISIBNSIET UX NPefOTKa3HbIE 3HAYEHWS;

nepefaeT MHGOPMaLMIO O TEKYLLMX napameTpax Ha
APM mawmHucTa;

nony4yaet oT APM MalumMH1CTa KoMaHb! yrpasneHus,
NPOTOKONMpPYET, NPOBEPSET MX [OMYCTUMOCTb M Nepega-
€T Ha UCTOSHEHWE;

OCYLLIECTBNSET afantaumio paboymx pexmmoB KOMM-
PECCOPHOM YCTAaHOBKU B 32BUCUMOCTU OT a3kl TEXHOSIO-
rMYECKOro NpoLecca Ha COPTUPOBOYHON CTaHUMK;

BbIMOSTHAET COOP MHAPOPMALIMM MO CTATUCTMKE PaboThbl;

nosiydaeT MHOOPMAaLMIO O peEXMMeE paboTbl COPTUPO-
BOYHOW ropku ot nogcuctem KCAY CIT;

nepegaeT MHPOPMAaLMIO O TEKYLLMX NapaMeTpax KOM-
NpPeccopHbIX ycTaHoBOK Ha nogcuctembl KCAY CI1 n
Opyrue cneymnanusmpoBaHHble APMbl;

KOHTPONMPYET YyTEYKM BO3OyXa B MHEBMOCETSAX.

OcHosHol akpaH APM maLumHucTa npueegeH Ha puc. 4.

CepBep 6a3bl AaHHbIX NpefHasHayYeH os XxpaHeHus
MHGopMaLMm 0 paboTe KOMMPECCOPHbIX YCTaHOBOK, a TakK-
e O OEeNCTBUSX MalUMHUCTa KOMMPECCOPHOW CTaHumu.
3anunck B 6a3y AaHHbIX BbINOSHAET KOHTponnep. Boibop 1
NMouckK HcpopmMaumm ocyLectensetr APM malumHmcTa, oTto-
BpaxkaeT ee Ha TepMUHANE M BbIBOAMWT Ha NneyaTb.

MpoTokon paboTbl KOMNPECCOPHON YCTAHOBKM NOKa-
3aH Ha puc. 5.

[ns obecnedeHnss NpomM3BOACTBa CXAToro Bo3gyxa
KCAYKC ynpasnsieT crnefytoLmm o60pyaoBaHNEM:

3MeKTpoasuraTensiMm HacoCoB OXNaXKaatoLLer BOMb! C
KOHTPOJIEM AaBfeHVS BOAbl HA BXOAE W aBTOMATUYECKOM
BKJTFOYEHMN PE3ePBHOI0 HAcoca Npyv OCTaHOBKE OCHOBHOIO;

CUrHanm3aTopamMmu ypoBHS B pe3epByape OXNaXKaeH-

HOW BOAbI C aBTOMAaTU4ECKUM BKJTIOHEHNEM U OTKITIOHEHW-
€M KfianaHa gonvnea Bofbl;

3M1eKTpoABUraTeENAMM BEHTUIIATOPOB MPAAVPHN C KOHT-
pornem TemnepaTtypbl B pe3epByape OXNaXKaeHHOW BOAbI U
aBTOMAaTUYECKMM BKITHOYEHVNEM BEHTUATOPOB MPaampHn
NPV NOBbILLEHUN TEMMNEPATYPbI BbiLLE 320aHHON;

3NEKTPOABUIraTeNsIMU BbITSHXKHOM BEHTUNSALMNN C KOHT-
pornem TemnepaTypbl KOMAPECCOPHOWN YCTaHOBKM 1 aBTO-
MaTU4ECKNM BKITIIOHEHNEM BEHTUIATOPA NPU ee paboTe;

aneKTpoaBuraresnieM ApeHaxHoro Hacoca ¢ KOHTpo-
NeM YPOBHS XXMAKOCTU B OPEHAXKHOM NPUAMKE;

TepMoaHeMoMeTpuYecKMm pacxogomepamu PIFA-100
ONs KOHTPOSS TeMnepaTtypbl 1 pacxofa Bo3gyxa B BbIXOd-
HOW NHEBMOMarncTpanu;

KnanaHamu cnvBea KoHgeHcaTa U3 BO30yX0COOPHUKOB.

B HacTosLee Bpems creumanucTsl PoctoBckoro du-
nvana BHUNAC npogonxatroT coBepLUEHCTBOBAHME CUC-
Tembl KCAYKC B cnegytowmx HanpaeneHuax. CoBmecT-
HO co cneunanuctamn OAO «KpacHopapckui
KOMMPECCOPHbIN 3aBO» pa3pabdaTbiBaloT CUCTEMY aBTO-
MaTUKWN ONns MOAEPHN3ALMM NOPLUHEBLIX KOMMPECCOPOoB
Tmna BM3-20/9, BM2-10/9 u 2BM -2,5-14/9. OcyLuecTtsns-
0T MHGOPMALIMOHHYIO YBA3KY C MOAYbHLIMU KOMMpPEC-
CopHbIMK ycTaHoBKamu cepum BKY KC Mockosckoro 3a-
Boga «bopeu» n cepum BKK (3A0 «YensabuHckui
KOMMPECCOPHbLIA 3aBOA»). Mcnonb3oBaHne MogyMbHbIX
KOMMPECCOPHbIX YCTAHOBOK KOHTEMHEPHOO T1Ma No3B0-
nAeT 0TKas3aTbCs OT NOCTPONKM OTAESIbHOrO NOMELLEHNS
AN KOMNPECCOPHOM CTaHUMN N YMEHBLLLUTL NOTEPU CXa-
TOro BO34yxa B MHEBMOCETU 3a CHET pasMeLLeHns ycra-
HOBOK psiioM € noTpebuTenamu. [ns nukemngaumm yrpo3abl
nepemMep3aHuns TpybonpoBoaa B 3MMHeEE BPEMS Ha BbIXO-
[e KOMMPeCCOPHOW CTaHLMM YyCTaHaBMBAIOT OCYLLUMTENN
cXaToro Bo3gyxa.
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CUCTEMbl ABTOMATU3NPOBAHHOIO YNPABJIEHUSA

KOHTPOJIbHO-ANATHOCTUYECKUIA KOMIIEKC
KAK CPELCTBO AHAJIN3A ®YHKLUMOHUPOBAHIAA

YCTPOMCTB FTOPK/

YpoBeHb HacCbILWEHHOCTHU
COPTUPOBOYHOW FrOPKU
yCTPOMCTBaAMMN LieHTpanu3a-
UMM U MexaHu3auum, cpep-
CTBaMM ynpasfieHUs U
KOHTPOJISi O4E€Hb BbICOK.
Mpu KoMnneKcHon aBToMa-
TU3auumn pocrnycka cocTta-
BOB COPTUPOBOYHAA ropka
AONONIHUTENbHO o6opyAay-
eTcs yCTpoOMCTBaMU cYyeTta
oceun, U3MEepUTENSMU CKO-
pocTu OoTLEenoB U annapary
POV KOHTPONA 3anosIHeHUs
nyTM COPTUPOBOYHOIO
napka. PeanbHyio nomoLib
o6cnyXxusaroLiemy nepco-
Hany npyu KOHTpPoJie COCTOSA
HUSA, onepaTUBHOM NMOUCKe
HencnpaBHOCTEU, NpepoT-
Ka3HOW AMarHOCTUKe, aHa-
nu3se paboTbl OTAENbHbIX
YCTPOMUCTB U CUCTEM FOpPOY-
HOW aBTOMaTM3auUKn OKa3bl-
BaeT «Komnnekc KoHTpons
M ANarHOCTUKU CTaHLMOH-
HbIX YCTPOUCTB 30HbI MAL|

C aBTOMaTU3NpPOBaHHbIM
paboyMmMm MecToOM ropoYHo-
ro 3fieKTpomMmexaHukKa»
(KOK CY rAud). AuarHoctu-
YeCKUW KOMMeKc, paspa-
60TaHHbIN B POCTOBCKOM
c¢ounmane BHUNAC, asnset-
csl NoACUCTEMOMN KOMIJIEK-
ca ropo4Hou aBTomaTu3a-
LUN U MOXKET UCMNOJb-
30BaTbCs aBTOHOMHO.

32 11-2007

A.B.MYPABCKWW,

IMaBHbIA KOHCTPYKTOP LieHTpa
WHTENNEKTyanbHbIX TEXHOMOrUA,
KaHL. TEXH. HayK

W.I.CAMNKOB,
3aBEMyIOLLMIA CEKTOPOM
pa3padoTKn MpOrpamMmmHbIX
npogyktoB otgena ATl CC

METOAbl UHTEJEKTYAJIbHbIX TEXHONOMI

H [1na goCTMXKEeHMs Lienen NoBbILLeHNss 6e30MacHOCTM M 9KOHOMUYECKOM 3do-
HEeKTUBHOCTW NEPEBO3OK, YYHLLEHUS Ka4ecTBa 06CNY>XMBaHNA NaccaXKMpoB
NCMOSb3YIOTCA MHTENNEKTYarnbHble TEXHOOMMN AMarHOCTUPOBaHUS 060PYaO-
BaHVS M aHanM3a TeXHOJSI0rM4ecKoro npouecca.

Ona npumepa MOXHO 06paTUTLCA K ONbITy BHeapeHusa npuHumna CBM
(Condition Based Maintenance — Texo6cnyxnBaHue, 06yCcnoBneHHOe COCTOos-
Huem (TOC)) Ha ceTn eBponerckmx gopor. MiccnegoBaHust nokasanu, 4To
TPaANLIMOHHBIE METObI 06CNY>XXMBaHUA — MPEBEHTUBHbBIE 1 KOPPEKTUPYIOLLNE,
JOCTaTO4HO O0POrv 1 TpebyroT 60MbLUMX 3aTpaT BpeMeHu. B To Bpems Kak
meToa TOC 3KOHOMUHECKM Hanbonee BbIroAeH, MOCKOMbKY paboTbl MPOBOAAT-
€Sl HA OCHOBE MPOrHO3MPYEMbIX 3HAYEHUI KPUTUYHBIX MapaMeTpoB YCTPOW-
cTBa. VIHTepBarnbl TexHMYeckoro o6cnyxmeanHus u pemoHTta (TOuP) onpenens-
I0TCA OUHAMWYECKN CUCTEMOW, MOCTPOEHHOW C MCNOSIb30BaHMEM
WHTEenneKTyanbHbIX TexHonorui. Liens nepexoa Ha cuctemy TOC — nckio-
YeHne aBapUMHbLIX CUTyauUn U OnUTesbHbIX BbIKITHOYEHU YCTPONCTB M3-3a
NAaHOBOMO TEXHNYECKOIO 06CYXNBAHUS.

VHTennekTyanbHas cucrema anarHoCTMPOBaHWS COCTOSIHUS YCTPOCTB JOSTK-
Ha OTCNeXwuBaTh NX PyHKLIMOHASIbHOE COCTOSIHME U, ECINV NAapaMeTpbl, ONpeaens-
IOLLINE NX HOPMaSTbHOE COCTOSIHME, BLIXOAAT 3a YCTaHOBIEHHbIE NPeaenb!, BbisiB-
NSATb NPUYNHY M NPOrHO3MPOBATb BPEMS 0O KPUTUHECKOro c60s. Obnanasn Takon
nHpopmaLmei, MoXHO 6ornee apeKkTMBHO MnaHmposaTb paboTbl no TOWP.

Cnenyet OTMETUTb, YTO €CTb PSif, CTAHAAPTOB, ONMCLIBAOLLIMX B3aUMOLEVCTBUE
ycTporcTts aBToMaTuku ¢ cuctemort TOC (IEEE 1451, I[EEE 1232, ISO 13373).

Bxog cucTeMS Beix0f CHCTEMB

i

o

il
150 13373 | |

EEEE 1451 IEEE 1232 OERRiTE | M'ﬂw}'“
Nposswnesisg CTAKAADTH I WECREQOBAHAS | npAkATAE i
_____________ B “l""'_""l___b__.
| | A
| | -
HUHTFPHHF?EHHE napameTpsl L J Mnak TOWP
YCTPOHCTE chpl:lilt.TB
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O6Lwpme npuHUMnbI nocTpoeHus cuctembl TOC nprBe-
JeHbl Ha puc. 1. Ha coBpeMEHHOM YpPOBHE pasBUTUS Hau-
6onee nNporpeccuUBHbLIM 1 HaOEeXHbIM METOOOM peanuaa-
UMK NOCTaBfIEHHON 3ajayn ABnfeTcsa co3gaHue
ABTOHOMHbIX FTMOPUOHBIX CUCTEM UCKYCCTBEHHOIO MHTEN-
neKTa, KOTopble OOMKHbI AaBaTb Hambonee MOSHy r
HEeNpOTMBOPEUMBYHO MOAENb TEXHOMOMMYECKOro npoLecca
Ha OCHOBE JOCTYMHbIX AaHHbIX 06 O6bEKTaXx.

Cneuuanuctbl PoctoBckoro dmnmana BHUMNAC pas-
paboTanu NogCUCTEMbI UHTENNEKTYaNNbHON OLEHKN TeX-
HMYECKOro COCTOSIHUA M MNIaHNPOBAHUSA TEXHUYECKOro
06CnyX1BaHWUs CTPENOK U 3amMensinTesnier Ha asToMaTnau-
POBaHHbIX COPTUPOBOYHbIX FrOPKax, ABnsoLmecs 6a3o-
BOW 4acCTbio NMPOEeKTa Mo CO3LaHUI0 UHTENNEKTYalbHON
CUCTEMBbI ypaBeHus TEXHONOMMYECKMM NnpoLieccoM. Ta-
Kas cuctema yxxe HaxoguTcs B OMbITHOM 3KChnyaTaumm
Ha aBTOMaTMU3MPOBaHHOW COPTUPOBOYHOM rOPKe CTaHLMK
KpacHospck-BocTouHbIN.

MHTEJJIEKTYANbHbIE CPEACTBA ANA ANAHOCTU-
KN NPEAOTKA3HbLIX COCTOAHUN

B OCHOBHbIMM LIENSIMU NPY CO30aHWMN CUCTEM OMArHOCTUKU
npenoTKasHbIX COCTOAHWUIA ycTporcTs XKAT aBnatoTcs: rno-
BbILLIEHME ONEPATUBHOCTM U KA4eCTBa NPYHUMAaEMbIX pe-
LLIEHWIA; ONTMMU3auUMsA MNIaHUPOBaHNSA W NPOBEAEHMS TEX-
HUYECKOro O6CNYXWBAHUA U PEMOHTaA Ha OCHOBEe
CTaTUCTUYECKOrO U MHTENNEKTyaslbHOro aHann3a TexHU-
YeCKOro COCTOSIHMA YCTPOWCTB; COKpaLLieHne (onTuMmaa-
Ls1) 9KCMyaTaLmMOHHbIX PacxXo4oB.

HnarHoctupoBaHue COCTOSIHWS CTPESIOYHOO 3J1EKTPO-
npuBoga. CornacHo NHcTpykumm Ne LILLI-762 npu perna-
MEHTHbIX paboTax no 06CAYXNUBAHWIO CTPENOYHbIX 3S1EKT-
POMPMBOAOB TOPMO3HbIX MO3ULMA HA COPTUPOBOYHOWN
CTaHLMM 371eKTPOMEXaHWMK B 3aBMCUMOCTM OT Pa3finyHbIX
(haKTOpOB [OSHKEH BbINOSHUTL ONpeaeneHHbIn Habop pa-
60T, 4TOObI MPOKOHTPONMPOBATL 3aflaHHbIE MapamMeTpbI.

MpoBepka COCTOSAHMSA SNEKTPONPUBOLOB HAPYXXHBIM OC-
MOTPOM WU MAIOTHOCTU NPUNEraHns ocTpsika K paMmHoOMY
penbCcy NPOBOAUTCA TONbKO Ha MecTe. Ho, namepus guc-
TaHUMOHHO BPEMS NepeBoda CTPENKM M OLLEHNB paBHO-
MEPHOCTb X0a OCTPSKOB M0 NOTPEB6ISEMOMY TOKY, MOX-
HO CYAUTb O BHYTPEHHEM COCTOSIHUM 3MEKTPONpMBOaa.

Ha paccTosiHum MOXXHO TakxXe U3MEpPUTb BENNHUHY
CWIbl TOKa NPV NepeBOLe CTPENKN 1 paboTe SNeKTponpu-
BOZa Ha (OPUKLMIO, HAMPSXKEHWE Ha SneKkTpoasurartene u
Apyrve napameTpbl. Ha ocHoBe AaHHbIX apxvBa usmepe-
HUA 1M 3KCMEPTHbIX 3HaHUKM Obinia co3gaHa SKcrnepTHas
cuctema (BC) aMarHoCTMKKM, peanunaytoLLias pag anropuT-
MOB KOHTPOJIS1 COCTOSIHUS CTPENIOYHOMO 31eKTponpmeoaa
N BbIOENAOLLANA XapaKTepHble NPU3HaKNU HEUCNPaBHOC-
TeNn, AnarHoCTUpPOBaHMNE KOTOPbIX paHee 6b1510 BO3MOXHO
TONBbKO NMOGO NpU OUTENBHOW CEpUM N3MEPEHUI BPYY-
HY0, IGO0 NP ero pasdopkKe.

Ha rpadorike notpebneHns Toka CTPenoYHOro SNeKTpo-
npueofa OC BbIAENSAET ceaytoLLme YHacTKX: Havaso Bpa-
LLieHns, BpeMs nodiTa, MOMEHT Havana ABMXEHUs OCTps-
Ka, nepeBon, BpemMsi paboTbl Ha OpPMKUMIO. 3aTeMm
N3MEepSAIOTCA criefytoLime napamMeTpbl: MakCuMarbHbIf
6pOCOK TOKa, MakCUMarsibHbIN TOK paboTbl Ha PpUKLMIO,
CpefHW TOK NepeBoaa, CTPOrue fokasibHbIe 9KCTPEMYMbI
TOKa, BCMIECKM NoTpebieHns Toka.

K npumepy, nokasnbHble 9KCTPEMYMbl B MOMEHT Ha4a-
na BpaLleHus anekTpoasuraTens u padoTbl Ha PPUKLMIO
Ha rpadvke NoTpebrneHns Toka CBUAETENLCTBYIOT O HEUC-
MPaBHOCTM B KOJNNEKTOPE aneKTpoasuratens. Yeenunde-
HVe TOKa M BPEMEHW, a TaKXe MHOXXECTBEHHbIE NOKasb-
Hble 3KCTPEMYMbI BO BPEMS NepeBoa CTPESIKM rOBOPSAT O

3aTpygHeHUn nepeBoda CTpenku 1 HeOH6XOANUMOCTH Q4MIC-
TKM 1 CMa3KM NOABWXKHbIX YacTeln.

Momumo aTtoro, AC Takxe aHanNM3MpyeT TEHOEHLIMIO
N3MEHEHWS KOHTPOSIMPYEMbIX NapamMeTPOB BO BPEMEHM MO-
CPEeACTBOM JIMHENHOIO PErpecCMOHHOro aHanusa. itorom
paboThbl ABNSETCA MHTErpasibHbIN MOKa3aTesb OLEHKU CO-
CTOSIHUSI CTPESNIOYHOIO 3N1IEKTPONPMBOAA, HA OCHOBE KOTO-
pOro BbIHUCNAETCA BEPOSATHBIA Nepuon OO HaCTynneHus
NpPenoTKasHOro COCTOAHMA U DOPMUPYETCA COOBLLEHNE
AN 06CAYXMBAIOLLErO NepcoHasna 0 Heo6xoaMMOCTY MPo-
BeOeHVsA paboT no TexobenyxusaHunio. Ha puc. 2 npuseneH
npuMep U3MEHEHUS NapaMeTPOB CTPENOYHOMO 3NEKTPO-
Np1BOAA, CPean KOTOPbIX MPUCYTCTBYHOT KaK KOSIMHECTBEH-
Hble Npu3HakKn (KoadpduumeHT K OTKIIOHEHUSI OT HOPMbI
BENNYUHbBI cpeaHero (4) u MakcumanbHoro (5) Toka nepeso-
[a, Toka paboTbl Ha PpUKLMIO (B), a TaKKe BpeMeHU nepe-
Bofa (7) CTpenku), Tak 1 Ka4eCTBEHHbIE, ONPeaensiemMble
Ha OCHOBE 3KCMEPTHbIX 3HAHWI (KO3MLMEHTDI, XapakTe-
pY3yHoLLIME COCTOSHME KOMNEKTOopa anekTpoasuratens (2)
N ycunme nepeBofa oCTPSKOB (3), a TakXXe MHTerpasnbHbI
nokasaresb (1) CocTossHMA aneKkTponpueoda). Ha ocm abe-
LMCC OTMEYaETCA BPeEMSt U3MEPEHUI 1 pacyeToB. U3 pu-
CYHKa BUIHO, Kak nocre npoeegeHns paboT no TEXHUYEC-
KOMY O6CNyXMBaHWUIO KpWUBble, XapakTepuaywLime
COCTOSIHME CTPESIKW, CTPEeMATCA K Hyf1eBOW OTMETKE —
naeanbHOW BENMYMHE.
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PHUC. 2

HunarHoctvpoBaHue coCTOsIHUS BarOHHOo 3aMeimTe-
J151. B npouecce akcnnyaTaumm BaroHHbIX 3aMennurenen
Hambornee CNoXXHOW 3afaqem ABNSeTCs NPorHo3npoBaHne
0TKasa, XapakTepu3yoLLLErocs NOCTENEHHbIM CHUXEHW-
€M CMOCOBHOCTY 3amMefnuTeNs norawlaTb 3Hepruo Asu-
XKYLLMXCS OTLENOB B 3afaHHbIX Npefenax pac4eTHbIX CKO-
pocTei. Cenyac CyLLEeCTBYET psif METOAOB, MO3BOMNAOLLMX
OLleHMBATb OTK/TIOHEHWNE TOPMO3HOW MOLLIHOCTW BArOHHOIr0
3amMeanuTens oT 3asBfIEHHbIX MACMOPTHbIX AaHHbIX.

MpennoxeHHbIN B [1] METOA OLIEHKM MOLLIHOCTW 3aMes-
NUTENs 3aknoYasncs B NOCNefoBaTelbHOCTN U3MEPEHUIA
nageHns CKOPOCTU MpK MPOXOXAEHUM OTLiena C 3afaHHbI-
MU CBOMCTBaMM Yepea 3aTOPMOXKEHHbIN 3aMeLNTENb Ha
YyeTBepTon CcTyneHu. MNpu 3ToM NpegnonaraeTcs Hanu4ne
Cepvn OQHOTUMHBIX COBbITUA TOPMOXXEHNSA N X MOCNEAY-
foLLIero aHanmaa.

[nsa npyMeHeHns AaHHOro MeToa B COBPEMEHHbIX yC-
NOBMAX HEOOXOAUMO pa3paboTatb CUCTEMY, NMO3BOMSIO-
Ly NpOBOOMTL aHanua npouecca pocrycka C Lesblo
BbISIBSIEHNS MAKCMMasIbHO MOXOXMX CUTYaLMI NMPOXoXae-
HVS OTLIEMNOB Yepes3 TOPMO3HbIE MO3MLIMK U MOCeyHoLLEro
aHasnm3a rnosy4eHHbIX AaHHbIX B paMKax Takoro MeTofa.
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OcHOBHbIMM NapamMeTpamMu, xapakTepU3yHoLLIMMU NPo-
XOX[EHWe oTLena 4epes3 TOPMO3HYI0 NO3ULNIO, ABMSKOT-
CA Macca, HavasibHas 1 KOHeYHas CKopocTu, amarpaMmma
TOPMOXeHUs. HaxoxaeHune oTuena Ha TOPMO3HOM No3u-
uun (TT1) B KaxxgbIi MOMEHT BpeMeHu t (B 4aHHOM uccne-
[OBaHNM MUHMMaIbHbIN BPEMEHHOW MHTEepBas aHann3a
paeeH 100 MC) xapaKTepu3yeTcs TEKYLLEN aKTUBHOW CTy-
NeHbo 3aMensITens 1 KoiM4ecTBOM Ocelt oTLena, yya-
CTBYIOLLIMX B MPOLECCe TOPMOXXEHUS.

OnuH 13 BapnaHToB BM3yanu3aumm MCXOOHbIX AaHHbIX
npencrasneH Ha puc. 3. [apaMeTpbl KonmyecTsa 0Cen 1
3a[1eNCTBOBAHHbIX CTyrNeHer 3amennmrens, CUHXPOHU3U-
pOBaHHbIE NO BPEMEHM, (hOPMUPYIOT ONpeaeneHHbIN CTPYK-
TYPHO-BpEeMEHHOI 06pa3 (CLeHapuii TOPMOXKEHWS), OOHO-
3Ha4HO OMMUChIBAOLLMIN AMHAMUYECKME XapaKTepUCTUKN
npoLiecca TOpMOXKeHUs oTuena.

Mpadmnyeckasn nNnockocTb No ocn Y pasbuta Ha He-
CKOJNbKO KOPMAOPOB, K&XKAbIM N3 KOTOPbIX 03HAYaeT anc-
KPETHYIO BESIMYMHY KOHTPONMPYEMOro napameTpa (Hanpu-
Mep, CTyneHb 3amMenmTens). Taknum 06pasoMm, yumTbiBas,
YTO HaXOXeHne CXOXMNX Mo Macce 1 auanasoHy CKopoc-
TEN cUTyauunin He NpeacTaBnseT CIOXHOCTU, MOXHO CKa-
3aTb, YTO 3afa4a CBOAUTCH K MAEHTUMMNKALIMN NOMYYEH-
HbIX CLieHapueB TOPMOXeHNS. Habop NCXOAHbIX AaHHbIX
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PUC. 3

TaKoro cueHapusi COCTOUT M3 ABOMYHbIX NMEPEeMEHHbIX,
KaKgas M3 KOTOPbIX OTHOCUTCS K onpedesieHHoMy Tuny
COObITUI (KONMYECTBO OCEW, aKTUBHAs CTyrNeHb 3aMensm-
TEns) U NokKasbiBaeT HanM4me JaHHOro COObITUA B ONpeae-
NeHHOM MHTepBare BpemMeHn. Kaxxgoe cobbIThe xapakTe-
pu3yeTcs QIMTENbHOCTLIO U UMEET YeTKMe BPEMEHHbIEe
rpaHuubl Havana n KoHua (t, u t.). Takum 06pa3om, 4eT-
KOe BpeMeHHOe COGbITVE S BNIAETCH MUHMMATIbHON eau-
HULEN CLeHapms TOPMOXEHUS.

B 3aBMCMMOCTI OT CBOErO PacrosioXeHUs Ha BpeMeH-
HOWM OCU 1 B KOHKPETHOM KOpMAOpe MOXHO CKasaTb, YTO
COObITUSI HAXOOATCH B ONpedesieHHbIX OTHOLLEHWUAX ApYT C
apyrom. Hanpumep, aBa nocnegosaTenbHbIX BKIIKOYEHUSA
BTOPOW CTyMNeHu 2-ro 3ameanurens (M3 3-X BKI0YEHWN Ha

puc. 3), 0603Ha4YeHHbIE Kak cobbITusA A 1 B, MOryT 6bITb
dopmarsbHo 3anucaHsl kak B rts A (cobbiTne B cnepyet
nocne cobbitnst A). Taknum o6pa3om, 3anmcas Nnocriefosa-
TENbHO OTHOLLIEHUS COObLITUI, COCTABNAOLLMX CLEHAPUI
TOPMOXXEHMS, MOXHO MOSy4UTb KOMMNAKTHYIO hopMy Onu-
CaHusl QMHaMMYeCKOoro npoLiecca TOPMOXEHMS oTLena u
BO3MOXHOCTb MOCIIEAYHOLLErO CPAaBHEHUS CLIEHAPVEB C
LieSIbio BbISIBIIEHUSI CXOXMX TEXHOSIOTMHYECKMX CUTYaLNiA.
Ons sanncu cueHapus B 6a3y OaHHbIX MCMONb3YTCA
MaTpuLbl BPEMEHHBLIX OTHOLLIEHWIA, MOCTPOEHHbIE HA OCHO-
BE BPEMEHHON NTOrMKM AnneHa [2], roe Kaxablil SNeMeHT
ABIAETCS TUMOM OTHOLLEHNSI MEXAY OBYMS COObITUSIM.

Cuctema hopMUpyeT BpeEMEHHbIE MaTpULbl MO BCEM
TEXHONOMMYECKMM CUTyaLMsIM B 3aJaHHOM MHTepBaJle aHa-
nuza. [lanee npoBoaMTCs NOUCK Hanbosee AMUHHbIX Leno-
YeK OHOTUMHbBIX CUTyaLun (pa3bpoc Macchbl U CKOPOCTU
oTLena He JOSHKEH NPeBbILLAaTh OnpeaeneHHbIN Nopor, Tak-
K€ [OSHKHO BbIMOSHATLCS OCHOBHOE YCIIOBUE — CXOXECTh
cueHapueB. OHM CHATAIOTCA MOXOXMMM, ECIIM COBMASIO He
MeHee 75 Y% 3Ha4eHUN MaTpULIbl BPEMEHHbLIX OTHOLLIEHWIA).
3areM BbINOSHAETCA pacyeT BENMUYUHbI AHEPTETUHECKOM
XapakTepUCTUKN 3aMepnTens no AaHHbIM MOSyYEeHHbIX
Lenoyek cobbItni [1].

Ha pvic. 4 npuBefeH npumep, XxapakTepuayoLmn He-
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PUC. 4

yOOBETBOPUTENbHYIO paboTy NepBoro 3amMennvTens B
nepBoi TOPMO3HOM NO3NLMM (MPEUMYLLIECTBEHHO OTpULIA-
TeslbHble 3Ha4eHUs NapameTpa SHEPreTUHECKON BbICOTbI
¢ 1-ro no 20-e cobbITNE) 1 NOCeytoLLee yny4LleHue ero
pabo4mx XxapakTepPUCTUK (POCT 3HAYEHWUI B NOSIOXMUTENb-
HOW YacCTW LUKarbl), CBA3aHHOE C MPOBEeOEHNEM TEXHUYEC-
KOro 06CnyXnBaHus.

OnucaHHble NOACMCTEMBI paboTatoT C TEMMNOPASbHON
NHGopMaLIMel 0 TeHEHUMN TEXHONOMMHYECKMX NPOLLECCOB 1
ONepupyrT METO4AMM aHaNN3a BPeMEHHbIX PsioB 1 op-
MaJsIM30BaHHbIMM 3HAHUSAMM 3KCMEPTOB. Kak yxxe oTMmeva-
710Cb BbIe, 3TN NOACUCTEMBI MIAHUPYETCHA UCMOMb30-
BaTb Kak 4YaCcTb aBTOHOMHOW rMOPWOHOM CUCTEMBI
WHTENMNEKTYasIbHOMO aHanm3a 1 KOHTPOJSIA TEXHONOrM4ec-
KuX npoueccoB. 5a3oBbIfi ypOBEHb CUCTEMBI CO30aeTCsA
Ha OCHOBE ANHAMNYECKNX HEMPOHHbIX CETEN cneumanbHO-
ro euga. B ero saagayv Bxogut NporHo3npoBaHue 1 knac-
cndurkaumsi BDEMEHHbBIX PAO0B COObITUN, & TAKXe NHTEN-
NeKTyanbHas arperaums aHHbIX.

Pa6oTa BbINOMHEHa B paMKax UCCMefoBaHus, nog-
Oep>xaHHoro rpaHToM Poccurickoro ooHaa oyHaameH-
TanbHbIX nccrnepgoBaHuii (PO®N) no tematmke «CoBep-
LLEHCTBOBaHME METOA0B (hopMMpPOBaHUA 6a3 3HAHWUI O
TEYEeHUN TEXHOSIOMMYECKMX NPOLIECCOB HA OCHOBE Mofe-
ner KOHTEKCTHO-BPEMEHHOIO B3anMOOENCTBUA OObeK-
TOB M METOOOB HEeYeTKO-TEMMOpasibHOW arperauumn»
Ne npoekTta 07-07-00010-a.
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CUCTEMbl ABTOMATW3WPOBAHHOIO YMPABJIEHUA

METO[bI MPMLENBHOTO
BbITOPMAXMBAHIAE OTLIENOB

B.H.COKOJ0B,
rNaBHbIA MHXEHep

OOHUM U3 BaXKHEWULLUX TEXHOJIOrMYECKMUX NpoLeccoB npu paéoTe no
paccopMupoBaHUIO COCTABOB Ha COPTUPOBOYHOM FopKe ABNSeTCs
TOPMOXXEHUE OTLIENOB Ha 3aMeAJITENAX TOPMO3HbIX no3uuun. OT
Ka4yecTBa 3TOM ornepauuy 3aBUCUT COXPaHHOCTb FPY30B U NOABUXXHOIO
cocTtaBa, 06beM MaHEeBpPOBOM paboTbl Ha rOpKe, CTeneHb 3anoJiHeHUs
nyTe COPTUPOBOYHOrO Napka U, B KOHEYHOM cYeTe, NepepabaTbiBato-
Lias cnoco6HOCTb BCel COPTUPOBOYHOM CTaHLUMW.

M B HacTosLLee BpeMs A1 TOPMOXXEHWS BarOHOB MUCMOJSIb-
3yHOTCH 3aMeIMTENM C ynpasnstoLLen annapatypon BYT3-
72, IMEIOLLIEV B CBOEM COCTaBE KOHTaKTHbIE PErynsaTopbl
ypoBHs fasneHus sodayxa (POK). OHv no3BonstoT peanu-
30BaThb TPU NMPOMEXYTOYUHbIX YPOBHSA AaBneHus: 1-2 atm.
ons 1-ro yposHs , 3—4 at™. gns 2-ro v 5-6 atm. gng 3-ro.
CooTBETCTBYOLLMM 06pa30oM NOCTPOEHA U CXEMA YrpaB-
NIeHNs 3aMenUTENAMN: OHa 06ecneYdmBaeT YETbIPE Bapu-
aHTa TOPMO3HOIro BO3AENCTBUS (TPU MPOMEXYTOUHbIX,
0OfHO MakcumarbHoe B o6xon PK) n ogHo oTTopMakmsa-
towee. Takas cxema UMeEeT psag CYLLECTBEHHbIX HeOo-
CTaTKOB KaK Mpu pyYHOM, TaK U Npu aBTOMaTU4ECKOM
TOPMOXXEHMWM.

Mpy TOPMOXXEHUM OTLLENOB NMPOMEXYTOUHBLIMM CTYrMEe-
HAMW peLuarmnM hakTopoMm, BAVSAIOLLMM Ha CTEMNeHb
YyCUNnNA HaxkaTusi TOPMO3HbIX 6anokK 3amMeanuTenen Ha
KOJeCHbIE Mapbl BaroHa, CTaHOBUTCS HACTPOWKa 3a30p0B
mMexay koHTaktamu perynaropa POK. 3ambikasch 1 pas-
MbIKasiCb, OHM MOMEPEMEHHO BKIIHOHAIOT U OTKIIOHAKOT
TOPMO3HOW 1 OTTOPMaXXMBAIOLLMIA KNnanaHbl Ans AOCTUXe-
HUST HEOOXOOMMOrO YPOBHS OaBfieHUs B yNpaBnstoLLemn
annapatype. OgHako B Npouecce aKcnayaTaumm 3a3opbl
KOHTaKTOB U3MEHSIOTCSA, U PErYNATOP NepecTaeT noanep-
XXWBaTb 3afaHHble YPOBHU LaBMEHUS.

OfHUM 13 OCHOBHbIX (haKTOPOB, OnpeaenstoLLMX TOY-
HOCTb NogAep>XaHus 3a4aHHOro AABEHNS] B TOPMO3HbIX
uunuHgpax 3amennutenen fBnseTca O6bICTPOLENCTBME
POK v ynpaenstoLLen annapaTypsbl B LesioM. O4eBmgHo,
4YTO MexXaHN4ecKme yCcTponcTea o61afgatoT HASKUM BbICT-
POLENCTBMEM M MOTPELLHOCTAMMU MO3VLIMOHMPOBaHMA 13-3a
3HauMTESbHbIX MHEPLMOHHBIX CBOMCTB. B peaynbTare Ka-
YeCTBO TOPMOXXEHMS BaroHOB PE3KO CHMXKAETCS, U BO3HU-
KaeT OMacHOCTb BbIXOfa BarOHOB M3 3aMefnuTenen c
MOHVKEHHOW UM MOBbILLEHHOW CKOPOCTLIO Kak B Py4HOM,
Tak 1 B aBTOMaTU4ECKOM pexunmax. Hepepkum Takxe cny-
Yam nNpuropaHus n ceapmBaHusa koHtaktos PLK, 4To npu-
BOAMT K OTKa3y ynpasnstoLLiel annapartypbl B LiesnioM. [Ans
noggepxaHus napametpos POK B gonyctumeix npege-
nax, 06Cny>XmBaroLLmMIi NepcoHasn AOMKEH NEPUOJNYECKN
HacTpauBaThb WX, YTO MPUBOAMUT K 3HAYUTESIbBHOMY YBENU-

PelueHnem MoXeT cTtaTtb pa3paboTka HOBOM annapa-
Typbl yNpaBneHns 3aMmeginTensamm 1 nporpamMmmMHO-TEXHU-
YEeCKMNX CPeacTB C MPMMEHEHMEM MPUHLIMMNASIBHO HOBbIX
anropuTMOB yrpaBeHusi, 06ecne4mMBaroLLMX NpULESIbHOE
1 NpULENBHO-MHTEPBASTbHOE BbITOPMaXXMBaHWNE OTLIEMOB.

Cneupmanuctel F'TCC n BHNWAC paspaboTany Bapua-
Tbl CNABbOTO4HOM yripasnstoLLen annapatypbl BYT3M, ot-
nmyatoLencs 6onee BbICOKMM ObICTPOAENCTBUEM: BPEMS
ee cpabatbiBaHuA coctaenset 0,05 — 0,1 ¢, B TO Bpewms
kak y BYIMN3-72 — 0,3-0,5 c. Kpome TOro, oTcyTcTBue B
cocTtase BYI3M coneHongos NO3BONNIO CHU3UTL SHEp-
ronoTpebnexue ¢ 24 oo 5 BT.

C nomotubio BYT3M MOXHO ynpaBnisaTb TOPMOSSALLIMM
1 OTTOPMaXXMBAKOLLIMM KriarnaHaMm HeNOCPEACTBEHHO C Or-
TOMOQYNEeN NPOMbILLINIEHHbIX KOMIMBIOTEPOB 2BTOMATN3MPO-
BaHHbIX CUCTEM YMNpPaBieHNs NPOLECCOM TOPMOXXEHUSI MU~
HyA TPaOMLIMOHHBIE pere ynpasneHns 3ameanurenamu. Ha
cpenHen Tpexmny4koBOW ropKe 3TO MO3BONSET UCKIIOHYUTD
nopsigka 200 penenHbix npuéopos. OgHAKO Noka He yaa-
NOCb 0TKa3aTbCs OT KOHTAKTHbIX PErYNATOPOB AABMEHNS U
yrnpaBneHus 3amMeanuTensMm ¢ NpUMEHeHeM CTyrneHYa-
TOW LLKaJbl perynmpoBaHus. 3ta npobrnema He MOXET ObITb
peLueHa 6e3 NPUMEHEHNSI HOBbIX MPOrPaMMHO-afTrOpPUTMM-
YeCcKMX METOLOB.

C 2005 r. no 3agaHuio [JenaptTameHTa aBTOMaTuKM U
TenemexaHvkn Poctosckuin donnunan BHUNAC segeT pas-
paboTKy Takux METOLOB. [MpuHUMNManbHbIM UBMEHEHNEM
NOeonormm ynpaeneHus npoLeccoM TOPMOXEHUS ABNSET-
€A nepexop OT CTyNeHYaTon K NnaBHOM LLUKase perynupo-
BaHUs yCUINNSA HaXXaTUsi TOPMOSHbIX LLMH 3aMeanuTens Ha
KOJeCHbIe Napbl oTuena. 3To JOCTUraeTcs NyTem NpsiMo-
ro ynpasieHms TOPMOSALLMIMU 1 OTTOPMaXKMBAOLLMMM KNa-
naHamu HernocpencTBEHHO C MUKPOMPOLECCOPHOro yri-
paBnaloLLErO KOMMSieKCa CUCTEMbI C HEMNpPepPbIBHbIM
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KOHTPOJIEM YPOBHS LABNEHUS BO3[yXa B TOPMO3HOM Ma-
rmcTpanv sameanutens.

Cvictema nnaBHOro ynpaeneHus TOpMO3HbIMW CpeacTaa-
MW COCTOUT M3 HaMoJIbHOro M NMOCTOBOrO 060pYyLOBaHUSA
(pmc. 1). K HanonbHOMY 060pya0BaHNI0 OTHOCATCH OaTHUKM
KOHTPONS N30bITOYHOrO JaBNEHWs BO3Oyxa B yNpaBsio-
LLer annapaType 3amegnurenei. Ha kaxxabin 3ameanuresib
yCTaHaBnmMBatoTcA no asa gardvka (01 v 42).

Ha nocty pa3meLyatoTcs ABa MMKPOMPOLIECCOPHbIX Y-
pasnstowmx komnnekca (MYBK) — ocHoBHOM 1 pe3epB-
HbIi. OHKM cnyxaT 4ns Bbldayy ynpaensioLmMx BO3Oen-
CTBUI Ha 3aMennuTenn B py4yHOM (MO KomMaHzam,
NOCTynaroLLMM C MySIbTOB FOPOYHbLIX ONEPATOPOB) U aB-
TOMaTMYeCKOM (MO KOMaHZaM, NOCTYNatoLLMM MO foKaslb-
HOW BbIYUCIIUTENBHOWM CETU OT CUCTEMbI aBTOMAaTU3NPO-
BaHHOMO PerynmpoBaHnsa CKOPOCTEN CKaTbIBaHWS OTLIEMNOB
1 ynpasfieHus npuuenbHbIM TopMoxxeHnem — APC-YVYTIT)
pexumax.

MynbTbl ONepaTopoB COPTUPOBOYHOM FOPKM NpeaHas-
Ha4eHbl 419 Nepejayvn KoMaH ynpaeneHmsa 3amennnre-
NSIMA B yNPaBSAOLLMA KOMIIIEKC, & TaKXKe MHAMKaLMM ero
COCTOSIHMA N pabOTOCMNOCOOHOCTMW.

Cuctema obecnedmBaeT ynpasieHme NpoLeccom yc-
TaHOBKM 1 NOAAEPXXaHUS AaBeHWs B yNpaBnsaoLLen an-
napaType 3ameanuTens kak B aBTOHOMHOM pexume, Tak
N B pexunme yBsasku ¢ cuctemon APC-YVTIT.

C nomoLLibto aBTOMaTU3NPOBaHHOIO paboyero MecTa
ropo4Horo anekTpomexanvka (APM LLIHIM) HacTpanBatoT-
€A NapameTpbl faBfeHns BO3ayxa Mo CTyNeHsAM HaXKaTus.
Ha Hem Takxe oTo6paxkatoTcs pesynbTaTbl QNarHOCTUKM
yNpaBnsoLLEro KOMMeKkca N KOHTPOSIA COCTOSIHUS 3a-
MeonmTenen, Ux ynpaenstoLLer annapartypbl U [aT4MKOB
N36bITO4YHOrO OABMIEHMS.

Cuctema obecnevymBaeT agantaymio anropmTMoB yri-
paBfeHMs K XapakTepmucTkam 3ameanuTenen n BHELLHUM
hakTopam, BO3AENCTBYIOLLMM Ha AMHAMWKY U3MEHEHMS
JaBJfieHNs B yNpaBstoLLEN annapaType 3aMenTens Ha
BHYTPUCUCTEMHOM YPOBHE.

OHa aBTOMaTM4ecku onpenenseTt npeaensHo gonyc-
TUMOE yCUIne HaXxxaTusa TOPpMO3HbIX 6afiok 3amennnTe-
ns B 3aBUCUMOCTU OT MHPOPMaLMKN O HAXOXOEHUN OCEN
B 3aMenTesNsax U Bece BaroHa, nocTynaroLlemn ot cuc-
Tembl APC-YVYIT. 310 npegoTepawiaeT BO3MOXHOCTb
BbDKMMaHUS KOJIECHBIX Nap N3 3aMennTenem Haxmm-
HOro Tuna.

CTyneHu ynpaeneHus 3aMepiMTensmMm, HaCTPOEHHbIE
¢ APM LUHTI", peannaytoTca aBToMaTUYeCKU ¢ obecrneye-
HWEM PerynmMpoBaHus YPOBHS M TOYHOCTU (OuanasoHa)
nopaepXviBaemMoro AaBneHus B ynpasnstoLLen annapary-
pe 3amennuTens Ansa Kaxaou oTaenbHOM CTyNeHN TOPMO-
XKEHUS.

B pexume peanbHOro BpeMeHM OTCIEXUBAETCA CO-
CTOsIHVE 3aMeANTENA 1 ero yNpasnstoLLer annapartypbl
C KOHTpOJIeM pacxofa Bo3ayxa npv TOPMOXEHUN 1 NHEpP-
LIMOHHOCTM KranaHoB ¢ hmKcaumei npeBbiLLeHns HopMa-
TMBHbIX NOKa3aTesien, a TakxXe criy4aeB oTkasa ynpas-
nsawowen annapatypsl 3amegnutenen. lNpu aToM
06ecneymBaeTcs BO3MOXHOCTb MPOCMOTPa pe3ynbTaTtoB
anarHoctmposaHus ¢ APM LLUHI Kak B TeKyLLeM pexume,
Tak 1 B 334aHHOM BPeEMEHHOM uHTepBare. Bce gaHHble
NPOTOKONNPYHOTCS.

Celiyac cuctema naBHOro yrnpaseHns TOPMO3HbIMU
cpencreamm paboTaeT B KOHTPOSIbHOM PEXMME Ha COpTU-
pOBOYHOM ropke ctaHumn KpacHosipck-BocTouHbIn. Ha
nepBoOM 3Tane Ans KOHTPOosA paboTbl KOHTAKTHbIX peryns-
TOPOB AaBNeHWs B yNpassaioLLyo annapaTypy 3amennu-
Tenen NapKoBom TOPMO3HOM NO3MLIK ObIIY YyCTAHOBMAEHbI
JaT4NKKN N36bITOHHOMO AaBneHns. CurHanbl OT 4aTHMKOB
NOCTYNatoT B yNPaBNSOLLMIA BbIYUCIUTENbHBIA KOMMIEKC
cuctembl APC-YVYIIT.

M3ameHeHne gaBneHus Ha pasnuyHbIX CTYNEHSAX TOp-
MO>XXEHMSA MPOTOKONIMPYETCHA KOHTPOSIbHO-AMArHOCTUYEC-
KUM KOMMeKcoM. B BepxHeln 4yactu puc. 2 nokasaHbl
napamMeTpbl ABMXKYLLErOCSA MO TOPMO3HOW NO3ULMK OTLIE-
na: TekyLas CKopocCTb (crnoLluHas 6enas nnMHus) 1 pac-
YeTHble CKOPOCTM BbIXoAa OTLeNa N3 TOPMO3HOM No3numm
(oBe 3eneHble ropnsoHTanbHble MUHUK). B cpeaHen yactu
rpacuka BuaHbl ynpasnsoLwme BO3AENCTBUA — CTYNEeHU
TOPMOXEHWUS, MPUMeHeHHble cuctemont APC-YVYIIT. Tok-
Kas JIMHMA GUPIO30BOrO LIBETA COOTBETCTBYET NEPBOW CTY-
NEeHN HaXXaTus, a cCUHero useTa — BTopor. CurHan oTTop-
MO>XEHHOI0 COCTOSIHUA OTOBPaXaeTCs LLUMPOKOW SIHUEN
CVIHero uBeTa.

B HWXHel YacTu rpachuka B BUAE TOMaHOM JIMHUN Xer-
TOro LBeTa nokasaH ypoBeHb M36bITOHHOrO AaBNEHNS BO3-
Jyxa B ynpaensioLLen annapartype sameanutens. He Tpya-
HO 3aMETUTb, YTO B MOMEHTbI OTTOPMOXXEHHOIO COCTOSIHMSA
3aMefyIMTENs YPOBEHb M3ObITOHHOIO AABIEHNSA PABEH HYIIHO,
a B MOMEHTbI BKITHOHEHNA MPOMEXYTOYHbIX CTyMNeHen yn-
paBneHnst IPOMCXOANT PE3KUA CKAYOK OaBneHns 40 MaK-
CMMaJIbHOrO YPOBHS, & 3aTEM Ero CHUXKEHME [0 3HaYeHus,
onpenenseMoro TekyLLMMmM HacTporikamm POK.

Takum o6pasom, yxe ceryac B cMcTemMe yrnpasreHus
TOPMOXEHNEM UMEETCA CUrHa obpaTHON CBA3U, MO KOTO-
POMY MOXXHO KOPPEKTUPOBAaTL NPOLIECC YNpaBieHns 3a-
MeanuTenem, a Takxke NpoBepsATb afirOpUTMbI NOAAEPKA-
HVS 330aHHOMO YPOBHS AaBMIEHNS B TOPMO3HOW MarucTpanv
3amMensiuTernen.

B 4yeTBepTOM KBapTase 3Toro roga nnaHMpyeTcs BBOS
B 3KCM/IyaTaumio NOSIHOYHKLMOHASIbHOW CUCTEMbI MNaB-
HOro ynpasfieHUsi TOPMO3HbIMU CPeacTBamMm Ha YETHOM
COPTUPOBOYHOM ropke cTaHummn ViHckasa 3anagHo-Crbupc-
KOW [OpOru.

HoBble MeToapbl ynpaBneHns TOpMO3HbIMM CPeCcTBaMU
C NepexofoM OT CTYNeHYaToON K MiaBHOW LLIKare perynmpo-
BaHus yPOBHS JaBNEHMS BO34yXa B TOPMO3HOM MarmcTpa-
11 3ameanuTener No3BosIAaT 0TKasaTbCa OT MCNONb30Ba-
HUA perynaTopoB AaBfieHUs, MOBbICUTb Ka4ecTBO
TOPMOXXEHMS OTLIEMOB Kak B Py4HOM, Tak 1 B aBTOMaTn4ec-
KOM pexxvmax yrnpassfieHus, 06ecrne4mTb COXpaHHOCTb Ba-
FOHOB U rPY30B W1, B KOHEYHOM CHETE, NOBbLICUTL 6e3onac-
HOCTb POCMYyCKa COCTaBOB Ha COPTUPOBOYHbIX FOPKaXx.
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! OBECMEYNBAIOWWNE CUCTEMbI

CACTEMA YTPABNEHASA 3HAHUSAMM -
MCTOYHMK MOBBILLEHINA SODEKTBHOCTA
BA3HECTIPOLIECCOB

B.1. CAYKO,
HaYanbHUK oTaena
MH(OPMALMOHHBIX
TEXHOMOrnit

OaHMM U3 MexaHM3MOB, CMOCOGHbLIX o6ecrne4ynTb noBbilleHue ahdek-
TUBHOCTU GU3HEC-NpoLeccoB, MPOM3BOAUTESNIbBHOCTU TPyAa U KOHKY-
peHTocnoco6HocTu npeanpuatun OAO «PXX[», AsBnseTcsa 3KOHOMUKA
3HaHMN — SKOHOMMKA, OCHOBaHHasi Ha 3HaHUSX.

CTaHOB/IEHMIO 3KOHOMMKMU 3HAHUA CMOCOOCTBYIOT: TEXHUYECKUIA NPO-
rpecc n uHcpopmaTusaumsa TPaHCMOPTHLIX NPOLLECCOB; pe3Koe ycuse-
HUe npoLeccoB rnob6anusayumn, CBA3YHOLEN OCHOBOW KOTOPbIX SABNSIOT-
CSl TPAHCMNOPTHbIE CUCTEMbI TEPPUTOPUINA; paauKasibHble U3MEHEHUS B
CTPYKType TPYyAOBbIX peCypcoB U yrpo3a ux gecpuumra.

B OtnnuntensHas 0CO6EHHOCTb SKOHOMUKM 3HAHUI CO-
CTOUT B TOM, YTO 3HAHWA UrPAIOT B HEW PeLLIaoLLLYIO POrib,
a WX NPOU3BOACTBO — 3TO UCTOYHUK POCTa SKOHOMUKMU.
Cpefin OCHOBHbIX (haKTOPOB, 06YCOBAMBAIOLLIMX HOBYHO
pOsib 3HAaHUIM B Pa3BUTUM TPAHCMOPTHOW OTpaCnn, ABMSA-
I0TCA: YBEMYMBAIOLLAACA CMOXHOCTb U BbICOKAsA TEXHO-
NOMMYHOCTb TPAHCMOPTHbBIX MPOLIECCOB; POCT TPe6oBaHWUI
K 3HaHUSIM U TPYOOBbIM CMOCOGHOCTAM floden; noTped-
HOCTb B CMeunanu3npoBaHHbIX, YHUKasbHbIX HaBblKax;
pacLupeHvie MacLITaboB UCMOIb30BaHWSA U NepefaYn NH-
dhopmMaLMm; NosiBNeHne HOBbIX POPM AEATENLHOCTU, OC-
HOBaHHbIX Ha TOProBsie NPOAYKTaMW 3HAHWUA — KOHcasl-
TUHr, pa3paboTkum 1 ap.

311 chaKTopbl CNIOCOGCTBOBANM MOSBNEHNIO HOBOIO Cre-
LMONHECKOro HanpaseHns B Hayke yrnpasneHust — yn-
pasneHusa 3HaHuamKn (knowledge management). Yo xe
Takoe ynpasfieHme 3HaHMAMN? ITO — QUCLMINIINHA, a He
nponykT. OHa cBA3aHa ¢ NoabM1 1 NoapasyMeBaeT mc-
Monb30BaHME MHTENNEKTYaNbHOro Kanutana ans npsMon
reHepaLum NosIoXKMTENbHbIX GBU3HEC-Pe3yNbTaToB, a Tak-
Xe NMpUMeHeHne 3HaHU Ans BbIpaboTKM cTparternm, npo-
uenyp, NPUHATUS peLUEeHnI.

YnpasneHve 3HaHUAMM NpefcTaBnseT cobon cucrema-
TUYECKUIA NPOLLECC CO3aaHns 1 NpeobpasoBaHns MHOVBY-
JyanbHOro onbiTa Takum 06pasoM, YTo6bl 3HAHWUA MO
ObITb MEPEHECEHbI B Npepiaraemble opraHm3aumen npo-
LieCChbl, YCryr n NPOAyKTbl, yBenMymsas ee o6LLYyH0 Mpo-
OYKTUBHOCTb. OHaKO 3TV 3HaHUS, MOKa OHW 3aBUCAT OT
BrageroLLMX MU Ntogen, HECMOTPS Ha TO YTO NOAAEPXN-
BalOTCS HEKOTOPbIMM TEXHONOrMHYECKMMU PELLEHUAMU, HE
ABMATCA NPOAYKTOM [1].

TpaHcnopTHas oTpacsb 4OCTaTO4HO MHADOPMATU3NPO-
BaHa. CyuiectByeT cuctema 6a3 gaHHbix (B), otpaxato-
LLias COCTOsIHME TPaHCMOPTHbIX NPOLECCOB Ha BCEX YPOB-
HAX ynpaeneHus oTpacnblo. CroxHee umkcmpoBaTtb U
NCMoNb30BaTh 3HAHUS CNELIMANNCTOB-YNPaBAeHLEB 1 Cre-
LManMcToB-TeXHON0roB. Heo6xoaMmo co3fgaears crneuma-
nmM3npoBaHHble 6a3bl 3HaHun (B3), cBsA3aHHbIEe Mexay
cobon 1 ¢ b1, metoLme nHTeperic cesasm ¢ HocUTenNs-
MU 1 NOfb30oBaTensamMm nHdopmauum (puc. 1).

YnpaeneHve 3HaHusMW — 3TO cTpaTteruns, KoTtopas
TpaHChOpMUPYET BCE BMAbI MHTENNEKTYalbHbIX aKTUBOB
B 60J1ee BbICOKYIO MPOU3BOAUTENBHOCTE N SPAEKTUB-
HOCTb, B HOBYIO CTOMMOCTb U MOBbILLEHHYO KOHKYPEHTOC-
NOCOBHOCTb. OTO KOMOUHALMSA OTAESIbHbIX aCMNeKToB Y-

pasrieHVsa nepcoHanom, MHHOBaLMOHHOIO 1 KOMMYHWKa-
LIMOHHOIrO MEHEKMEHTA, a TaKXXe UCMOSb30BaHUs HOBbIX
WHPOPMALIMOHHBIX TEXHOSOMMIA B yrpaBieHnn opraHm3a-
LmAMNA.

B 1998 r. nposoauncs onpoc reHepanbHbIX AUPEKTO-
poB eBponencknx pupM. BonbLUMHCTBO peCcroHAeHToB
(60 %) oTBETMNN, YTO yNpaBEHNE 3HAHUAMN — 3TO abCO-
NOTHO Heo6X0AMMbIV chakTop ycnexa. B EBpone cpegHui
NPOLEHT BafioBOro foxoAa, NoTpayYeHHOro Ha AaHHoe yn-
paBrieHue, coctaBnseT 5,5 %, 4TO NpeBbILIAET LOMIO Ba-
NOBOro goxoda, notpadeHHoro Ha HAOKP.

Kak nokasarna akcrneptuaa, B Xene3HoOgoPOoXHOM OT-
pacnu Poccun B OTHOLLEHUW yrpaBieHns 3HaHUAMU CO-
CTOsIHWe cnefgyoLlee. YnpasneHne 3HaHUAMU CYUTaIOT
rnaBHbIM hakTopoM passuUTUA Nnb 10 % MeHeoKepoB
CpenHero 3BeHa, BaXKHOCTb 3TOM AUCUMMIINHBI OTMEYaroT
23 %, nonaraoT, 4TO YPOBEHb Pa3BUTUS OpraHn3aLnoH-
HOr o yrpasrieHus U TEXHONOM MM TpaHcnopTa He No3Bons-
€T BOCTpeboBaTb 3HaHUA KaK hakTop pa3sutusa 41 %,
ocTasibHble eLe He onpefenunucb. Takum o6pasom, cy-
LLeCTBYET HacTosTeNbHas HEOOXOAMMOCTb NponaraHabl 1
pasBuTUS chepbl ynpaBneHns 3HaHUAMM Ha TpaHcrnopTe
Poccun.

MpunBenem ycnosHble onpeaeneHns HEKOTOPbIX TEPMU-
HOB:

AaHHble — 3T0 undpbl, KOMOMHaUMK LMdp, daKkTbl.
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Y7106kl MMM BOCMOSIL30BATHLCS, UX HYXXHO MHTEPMNPETUPO-
BaTb;

UHGhopMaLns — NHTEPNPETUPOBaHHbIE faHHble, Npea-
CTaBJIEHHbIE B MPUFOAHOW ANS UCMOSb30BaHMs (POpME;

3HaHUe — OTPaXKeHNe OEeNCTBUTENBHOCTU B MbILLISIE-
HWW YeNoBeKa; NMPOBEPEHHbIN OOLLIECTBEHHOW MPAKTUKOM
pesynbTaT npoLecca No3HaHus;

yMeHue — pe3ynbTaTr OBNafeHnsi HOBbIM OeNCTBMEM
W1 HOBbIM CMOCO60M OENCTBUSA, OCHOBaHHbIM Ha KAKOM-
60 Npasuse (3HaHMK), U UCMONb30BaHME ero Os1s peLue-
HWS ONpefesieHHbIX 3aJay;

HaBbIK — NPVOBPETEHME YMEHMS peLLaTh 3agady, one-
pupyst OpyavemM Tpy4a ¢ 3afaHHON TOYHOCTBIO M CKOPOC-
Thi0;

orbIT — NPUOBPETEHHOE B pe3ynbTaTte NPakTuku yme-
HMe peLuaTb KOMMIEKC TUMOBLIX, a TaKXe HecTaHOapT-
HbIX 3a4a4 B onpeaesieHHOM BUAE OeATENIbHOCTH.

OTW MOHATUS LUMKITMYECKM B3aMMOCBSA3aHbl. 3HaHUSA
Ha OCHOBe MHdopMaLMY NPUBOIAT K pa3MblILLIieHuaM. Ha
NX OCHOBE BblpabaTbIBatoTCs KOHLEMNLMW, KOTOPbIE B X0Oe
OMbITa COBEPLUEHCTBYIOT YMEHUS U HABbIKW. DTO NPUBO-
OUT K HOBbIM OOO0O6LLEHNAM, YOEXOAEHNAM U K HOBOMY
3HaHu0. Bce cocTaBnsolme OesATeNbHOCTU BKyNe xa-
pakTepun3yroT KOMMNETEHTHOCTbL paboTHUKA [2].

Mo Teopun NO3HaHWUS BbIGENSIOT SBHblE (OTKPbIThIE,
KognmLumMpoBaHHble, hopManu3oBaHHbIE) U HESIBHblE
(cKpbITble, HEKOAMMLIMPOBAHHBIE, HEOPMAITM30BaHHbLIE)
3HaHuA. VIX npuMepHOe NPoLEeHTHOE COOTHOLLIEHNE B 06-
Lwem o6beMe 3HaHu opraHnaaumm 20/ 80 [3].

K SIBHbIM 3HaHMSIM OTHOCSITCA pe3ynbTaTbl HAy4YHO-
TEXHNYECKOWN N NHTENSIEKTYyaNbHOM AeATENbHOCTI, KOMM-
NEeKTbl KOHCTPYKTOPCKOW AOKYMEHTaLMK, CTaTbl, pedyrib-
TaTbl 1abopaToOpPHbLIX UCCNEfOBaHWUIA, T.€. TO, YTO MOXET
6bITb hOpManM3oBaHo 1 3adukcmpoBaHo. K HesiBHbIM
3HaHUSAM OTHOCATCA NPoheccmoHasibHbIe HaBbIKK, TBOP-
YeCKuKr NoTeHUMar, UHTYUUns, yeexaeHus v ap.

C TO4YKM 3peHnst YPOBHEN CO3[aHNsA 3HaHWA noapasae-
NSATCA Ha MHOMBUAOYanbHbIe, FPyNMnoBble, OpraHN3aLMoH-
Hble Y MEXOPraHN3aLMOHHbIE.

OpfHa 13 BaxXHeNLLMX 3a4ady ynpasieHns 3HaHUAMN —
TpaHcopMaLmsa MHAMBUAYaNbHbIX U HESIBHLIX 3HAHUN B
OpraHmM3aumMoHHbie 3HaHuA. Odpyras 3agada — co3gaHuve
OpraHn3aLMOHHOr0 KOHTEKCTA, KOTOPbI MOAAEpXXUBAET U
Crnoco6CTBYET Pa3BUTUIO HOBbIX 3HAHWUI MyTEM OpraHmn3a-
LMOHHOr0 Hay4eHus. dopmamm co3gaHnsa opraHn3aLmoH-
HbIX 3HaHWI, NOMY4YNBLUNX HanbonbLLEE pacnpocTpaHe-
HUe, ABMSAIOTCA: Cneumanu3anpoBaHHble CNyX6bl Mo
CO3[aHuM0 faHHbIX, hopmarbHble 1 HedbopmarbHble ge-
noBble coobLLiecTBa (KOMaHabl), CETW.

BcTpeyvatotea v gpyrue choopMynmpoBku. Hanpumep,
3hheKTUBHOCTL — UCMNOSIb30BAHNE 3HAHWI O pocTa
NPOV3BOAUTENBHOCTU MyTEM YBENNYEHNS ObICTPOLENCTBISA
NN CHWXKEHUS 3aTpaT; MHHOBaUUM — CO30aHNe HOBbIX
NPOAYKTOB W YCNyr, NPEAnpusiTuia n 6U3HeC-npoL,Eeccos.
JTto6011 06MEH 3HaHNSIMU MOXXET NPUBECTU K MHHOBALMSIM,
Npryem 3HaHWsl, OPUEHTUPOBAHHbIE HA MHHOBALMM, Me-
0T 6OSIbLLYIO MEPCNEKTUBHYIO CTOUMOCTb, YEM OPUEHTU-
poBaHHble TONbKO Ha 30pPEKTUBHOCTD [4].

OnpepeneHve CTeneHn BANSHUS 3HAHUA Ha BU3HeC
SIBIIIETCA OAHOBPEMEHHO M BaXKHbIM, U TPYOHbIM LENIOM,
MOCKOJTbKY OKYMaeMOCTb BJIOXXEHWI B 3HaHUA TpebyeT
[JOBOJIbHO ANUTENBHOMO Nepmofa, Aa U NpenmyLLecTsa oT
NX MPUMEHEHUS 3a4acTyto ABMAIOTCA HEMaTepuanbHbI-
MU. TEM HE MEHee CYLLIECTBYIOT HEKOTOPbIE KpUTepum
N3MepeHNss 3KOHOMUYECKOIro 3Ha4YeHUs 3HaHU. PasHu-
La Mex gy pbIHOYHOM CTOMMOCTBH KOMMaHUN U CTOMMOC-

TbO €e MaTepuasibHbIX aKTUBOB — 3TO OAMH U3 NoKasa-
Tenien CTOMMOCTN HeMaTepUasbHbIX aKTUBOB, 60MbLUNH-
CTBO M3 KOTOPbLIX NpeacTaBnsaoT CO60M OpraHn3aLmoH-
Hbl€ 3HaHus. TonbKo OT 6 00 30 % PbIHOYHOW CTOMMOCTHU
HayKOEMKUX KOMMaHWA NPUXOANTCH HA aKTUBbI, YNOMMU-
Haemble B TPagMUMOHHbIX 6anaHCoBbIX OTYeTax, OC-
TanbHOe — Ha HemartepuanbHble aktmebl (HMA). pu
oueHke HMA Heo6xoauMO y4uTbiBaTb AOXOAbl OT WX
NCMNOMb30BaHUs.

YnpasneHve 3HaHUAMM NOSy4USIO LLIMPOKOE pacrpocT-
paHeHve B 6U3Hec-NpaKkTuke. B HacTosLee Bpems 6ornee
80% KpynHenLIMx Koprnopauuin Mmpa BHegpunmn y ceés e
WSV UHbIE NHULIMATUBbI MO YNPaBEHNIO 3HAHWAMM.

(MaBHas uenb ynpaBfeHns 3HaHUAMU — CO3[4aHue
HOBbIX 1 6051€€ MOLLHbLIX KOHKYPEHTHbIX NPENMYLLECTB.
O heKkTUBHO OpraHnM3oBaHHasa cuctema yrnpaBieHus
3HaHMAMN NO3BOJIAET KOMMAHUN: COXPaHATb U ahdek-
TMBHO MCMNOJIb30BaTb KOPNOPATUBHbIN UHTENNEKTYasb-
HbI KanuTar; NoBbILLATb PbIHOYHYK CTOMMOCTb U Ka4e-
CTBO MPOAOYKTOB; CHMXAaTb M3OEPXKW; MOBbIWATb
KOHKYPEHTOCMOCOBHOCTb; 3PEKTUBHO U YCTONYMBO
pasBmBaTbCHl.

Cneupanuctel koMmnaHum Gartner Group yTBEpXKAatoT,
YTO TEXHONOMMM YNPaBMEHNA 3HAHUSMU CMOCO6GHbI YXe
cemnyac gatb 20 % NOBbILLEHNSA NPOLAYKTUBHOCTY paboThl.
OpraHu3auum, KoTopble He co34amdyT NPOEKTOB U MHAPa-
CTPYKTYpbI ynpasneHus 3HaHuamu, 6yayt Ha 30-40% oT-
CTaBaTb OT KOHKYPEHTOB B CKOPOCTW BbIMyCKa HOBbIX
NPOJYKTOB, YCAYT Y KOHKYPEHTHbIX MHULMATUB.

Poctosckun dounmnan BHNMAC 3aHnmaeTcsa BHegpe-
HMeM CO6CTBEHHOW CUCTEMbI YNPaBEHNs 3HAHUAMMU, Ha-
Kannmeas onbIT U HABbIKW 151 TUP2XXMPOBaHMA NOA06HbIX
cucTem B oTpacnu. VIHMummMpoBas NpoeKT Mo yrpasieHno
3HaHunamun (Y3) B 2006 r., onnman noctasun nepeg, cobomn
Lienb MoBbICUTL 3PAEKTUBHOCTL NPOV3BOLACTBEHHOW Aest-
TENbHOCTU 3a CHET CUCTEMHOr0 06ecrneyeHus Heoo6xoau-
MbIMW 3HAHWUAMW KaXgoro cotpyaHuka. beino pelueHo
HavaTb peanunsaumio c NUNOT-NPoeKTa Ha 6a3e ABYX OTAe-
J10B: MHGPOPMAaLMOHHbIX TexHonorun (UT) n aBTomaTnaa-
LMK LLIeHTPOB ynpasneHns nepesoskamu (ALIYTI).

PaspaboTka cuctembl ynpasneHus 3HaHuamm (CY3)
COCTOASa U3 CreayoLLMX OCHOBHbIX 3TarnoB: 06¢cnefosa-
HVe NpeanpuaTUS; onpeaeneHne Liefen NpoekTa; aHanms
MWPOBOIO ONbITa; orpefeneHne PyHKLUMOoHaIbHOCTU CUC-
TeMbl U Tpeb6OBaHWI MO ee peanusaumm; BHegpPEHNE Nn-
NOT-NPOEKTa 1 aHann3 pesynbTaToB; pPa3BUTUE CUCTEMBI
B COOTBETCTBUM C KOPMOpaTBHLIMU CTpaTernieckmmm
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uenamu. B kavecTBe NpoToTUNa BeibpaHa Moaernb ynpas-
NeHus 3HaHMAMU komnaHum British Petroleum [5] (puc. 2).

Peanuzauus Meponpusituii no noctpoermio CY3 6bina
pas3buta Ha gBa aTana.

MepBbIt 9Tan paccyuTaH Ha NOAroTOBKY CTApTOBOro
YPOBHSA yrnpasneHus 3Hanuamm. OH BKNOUn: pa3padoT-
Ky MeTofonoruu, a Takxe hopmMmpoBaHme TeEXHN4ECKon
nHdpacTpykTypbl CY3; rmoccapms TEPMUHOB M CNPaBOY-
HVKa COTPYOHWKOB.

Mpw paspaboTke meTogonorum Y3 6b1m chopmynmpo-
BaHbl OCHOBHbIE MPUHLMIMbI yIPaBNEHNS 3HAHWAMN B u-
fMarne: CUCTEMHbIN MOAX04 — NO3TarNHOE COBEPLLEHCTBO-
BaHWe npoLeccos Y3 B COOTBETCTBUN C KOPNOPaTUBHbIMU
B6U3HEeC-LeNsMM; NPOLIECCHBIN MOAX0M — MHTErpypoBaHue
npotieccoB Y3 B OCHOBHble 6GU3HEC-MPOLIECCHI UHCTUTYTA,;
COOTBETCTBME KOPNOPaTUBHOW Ky bTypbl 1 Npoueccos Y3;
MOTMBaLMS N CTUMYNMPOBaHWE COTPYAHUKOB; HEMPEPbIB-
HOCTb c6opa, AOCTYNMHOCTb M MONIHOTA MHAOPMALIMK; BO3-
MOX>XHOCTb CBO60HOr0 06MeHa NMEIOLLIMMUCS 3HAHWAMMU;
cucTeMaTU4ecKmii aHanna hopMann3oBaHHbIX 3HAHUIA U
obecneyeHne X O6HOBNEHNS; 06513aTeSIbHOE UCMONb30-
BaHME HOBbIX 3HaHUI B BU3HEC-NpoLeccax; akTMBHOE UC-
Nonb30BaHMe MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOSOMI.

B pesynbTarte nepBoro atana 6bina paspadoTaHa Mo-
nenb CY3; chopmynmpoBaHbl 1 pean3oBaHbl B 3KCNepu-
MEHTasIbHOM peXunme npeasiokeHus no MoTuBaLun, Ces-
3aHHble ¢ npoueccamun Y3; paspaboTaHa n cornacosaHa

“DByuanne 4o

Mhepen RavAnGE BeionsEm
OMEPEAHOND NPORETE HeOBXoRHMO
NPOBECTH HCNEACEAHAR, NPOAHANAIMPOBETE
W 13HETHPOEATE: NAKHE YN8 BOTH
HAPAGOTEN N0 TEME NPOBKTA BHYTPH
HHCTHTYTH, B %0, oTpacny, Poccun
W APYTHE CTPANAN; YTO W3 HTOMD MOKHD
HENOMB30BATE @ NPOEKTE, HATRONLKD
3TO COEPaTHT CPORM/GIoaNeT/pecypon
NPOSKTA; KAEME TPYAKOCTH, PUCEH, Dumbks
BLInm NpM BRNGNHEHAN NROR0EHRE
NpoaETos § Apyrme.
[InA 3T0r0 8 ORPOEBNAHHOR
NOCASAABATENLHOCTIA Heobyo fuus
JBNPOCHTE RIHBOPMBITAIG N TEME
NPOSKTA ¥ WTATHRIE ILCHBPTOR

HETONHA-EOPNOPATHRHARA

B N0 AkCcnBpTau);

HCNONE30BETE PECYCE NOWCEDEWY CHCTE:
ROPNOPATHEHOR CETH H HHTEDHET,

“DByyenne 8 npoLecce”

B npouccs NdnonHadnE NpoecTE,
AOCHE KERAOT0 IHAYMTENRHOM
cobbiTien W, pBRIaTENGHD,
HENOCPEACTESHHD NEPES BEXOA
npoexta Heoboogumo oboygnTe

W 3aBHECHPOBATE PeaYNuTaTH
BENANHEHNLE pabor ¢ aHanraoM
HTO Gt JANNAKUPERAND, YTO
BLiNG PEANLHO CABNAHD, noyaMY
BOIHMEND PACKOMIEHHE, KaK
WCIONEI0BATE NONYUEHHLE ypoumT
Mepen HAYANOM CABAYIOLIAND
atana paber weobroguus
FUHTHRATE YPORM

noAoBusE 3TANCA NPaQLAYLLWE
BEINONHEHNGLE NPOSKTOR

apxutektypa CY3; BblAeneHbl U HACTPOEHbI TpebyeMble
TeXHU4eckme cpencrea n cucremHoe NO; paspaboTtaH,
cornacoBaH u yTBepxpaeH rnoccapun CY3; 3anyLieHa
nporpamma “Hy>Hble nogn”, B KOTOPON COTPYOHUKN MO-
ryT NIErko HaxoauThb ntogen, 061aaatoLLmMX HYXXHbIMW 3Ha-
HUAMUY 1 Op.

Kak gerictByeT npuHsaTas Metofosorusa Y3 B pamMkax
XXN3HEHHOIO LMKIa NpoeKTa, MoKasaHo Ha puc. 3.

Ha BTopom atane noctpoeHus CY3 ocyLLeCcTBASANOCS:
passuTe MEeTOA0NOM MK YNPaBieHNs 3HaHUsAMU; paspa-
60TKa 1 BHeJpeHve npoLecca ynpaBeHns 3HaHNAMN B
COOTBETCTBUM C TPeOOBAHNAMU OCHOBHbIX GU3HEC-NPO-
LieCCoB; yrpasneHne nHopmMaLmen, OTHOCALLIENCS K Npo-
eKTam 1 npofdyktam; cpopmmpoBaHme b1 1 aneKTpoHHbIX
616IMoTEK, KOPrOPaTUBHOIO y4ebHOro noprtana v peno-
3UTOPUA Koga C BO3MOXHOCTbIO XpaHeHns dhannos pas-
NNYHbIX TUNOB; (OPMMPOBAHNE OPraHU3aLMOHHON CTPYK-
Typbl CY3; co3gaHve nporpamMmbl agantauym HOBbIX
COTPYOHUKOB.

B pesynbTare BTOPOro atana cumcteMatnuanpoBaH c6op
[aHHbIX OT COTPYAHUKOB NoApasfeneHnin o6 nx TeKyLLem
N >KenaeMOoM YPOBHSAX KOMMNETEHLMI; peann3oBaHbl HCT-
PyMEHTbI BU3yanMsaunm ypoBHEN KOMMETEHLMIN, NO3BO-
nsALMe onepaTMBHO HAXOAMTb COTPYAHMKOB, o6naaato-
wmux  TpebyembiM  YPOBHEM  KOMMNETEHUWUW;
naeHTMdMLUMpoBaTh NoTeHUMaNbHble 061acT NO BHYT-
peHHeMy 06MeHY 3HaHVAMW, NPOBOAUTL CPABHUTESTbHYIO
OLEHKY KOMMETEHLMIN COTPYAHUKOB. Mpu npreme Ha pa-

“OByuenne nocne”

MNepes 3aKpaTHEM NPCEETE HEOBXOLUMG
BRUIBTHTE MAHAMYM GRS (1A 0BCYR1aHHR
W OHOVHIA BCEMD NRORKTA B LUEN0OW -

= DLEHATE AOCTHINYTHG PEIYRLTATS,
OTMETHTE TPYAROCTH NPW BLAONHEHWM
MPOEETA, NPHYAMDN HEYARY, CIROPMBPOEETE
EQHEPETHEE PENOMEHIALNK ANRE NONYWEHRA
Ay4Wano pelynuTaTa, BuHABRATE INAHKR ANR
MOBTOPHOTD MENONLIOBAHWA, JBBMECHDO-
BATH B Basax IHauni NONYSHHLG YROuM -
MHPOPMAMOHHES, “YPpoKK YEnexos”, o
“Ypoxi HEYRAY

Kpome aroro, weobxogmumo coCTEENTE
WEBOMRILOE KOHTERCTHOS ORUCENNG K
NEOSETY - B (POPME PACCEAIA-NORCHEHHA

B E0TopoM B caobonnod Qopus DTPBINTE
CEOW BNEVaTNENIA W MHEHWRA 0 NPOBKTE,
CNHCATE NPEAWCTORME NPOUKTE, KAk
BLNONHANK, 470 JBNOMHHAGCE s

PACCAPOCHTS KONMBI-CIBLMAINCT 08 s bt DBNOMHEHHH, KBE 003 3BBEPUNNGCH
NG TOME APOAKTA (WETOUHNT-CAPABOYIEIE Paccran weobrogmuo paasectwie 8 Gaze
l'.'l.‘lTp'mHI-llDIﬁ. SAHHBE SUEYMEHTOR NO NPOEETY.
ofpaTHTECA ¢ YETKD CNpEREnEHHOR Mo weTexeHnm ABYE HEGENL NOCHE JARPHETAR
UENLE 1 noTpeBHocTEI 38 NoMoWLD npEGETa weabroanuo NPOBBGTE NOSTOpHOR
K BHEIUHAM CN8LAANHCTaM. obicysgeasne i NOCTAPATLCR BRABATY
PraynuTate AHANKIA ¥ NQHHATIE ynyLEHHE" YPOKK. Wi HeoBrogumn
POLWGHAE A0NEHE GbiTh JaGHECMPOBAHN TEKKE JAGIMKERPOBATS.
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60Ty HOBbIX COTPYAHMKOB 3aMNOHAETCA CreLmanbHO pas-
paboTaHHas aHKeTa, AaHHbIE N3 KOTOPOI SKCMOPTUPYHOT-
ca B B[] 1 ctaHoBATCA [OCTYNHLIMW N5t aHanuaa.

BHeceHbl U3MeHeHWs B COOTBETCTBYIOLLME perfiaMeH-
Tbl O hOpMe U1 CTPYKTYpe TUMOBOW NPaKTWKK, NoO perna-
MEHTY CO3[aHu1s, PacnpoCTpaHeHus, 4OCTYNa, NCMOMb30-
BaHWS, PaHXMPOBaHWA 1 ayanTa NPaKTUK, O MepOonpUATUSX
Mo MOTVBaLWN.

CdhopmupoBaHa KoprnopaTrBHas aNeKTpoHHas 61émno-
Teka NPUMEeHsIEMbIX TOCYAAPCTBEHHBLIX U OTPacneBbIX
ctaHgaptoB (HCW) - 6onee 150 ctaHpapToB; Ha4aTo dhop-
MUPOBaHVe KOpropaTMBHOM 351EKTPOHHOW GUOGITMOTEKM OU3-
Hec-npoueccoB (onucaHbl BIMT «DopmunpoBaHne nnaHa
HNOKP OAO «P>XX[» n «BbinonHeHne HUOKP»), lwa6-
JTIOHOB 1 06Pa3L0B AOKYMEHTOB M0 MpoeKTam pa3paboTku
MO, kHur, cTaTer n gp. (3aHeceHo 6onee 500 KHUT).

Ha4aTo dhopmmnposaHune B[] no akcneptam, BHECEHbI
cBefeHus 0 17 akcnepTax Kak COOCTBEHHbIX, Tak U napT-
HepoB u KneHToB. Cervac 06beM MHPOpMaLMN IM1EKT-
POHHOM 6MGNMOTEKN NpeBbiaeT 20 [6ainT; HacToTa obpa-
weHna po 20 pas B CcyTkn. dparMeHT nepeyHs
BEAOMCTBEHHbIX JOKYMEHTOB U (hoToranepen CoTpyaHn-
KOB B nopTarne npmMeegeHbl Ha puc. 4 n 5.

CdhopmmpoBaHbI KopriopaTvBHble TpeboBaHUs K 0gop-
MJIEHMIO TEKCTOB M OMMUCaHWA NPOorpamm, Ha4aTto hopmu-

PO T P TN TS TS bttt PO T8 (B AL ST P o

poBaHve peno3uTopusi, ero 06bEM Ha TEKYLLIMA MOMEHT
BpeMeHU npesbiLaeT 18 M6anT.

CuctematnanpoBaHa MHpopmaLms, OTHOCALLaACs K
npoekTy. [N Kax[4oro HOBOro NpoeKTa aBToMaTnU4eCcKm
co3faeTcs Beb-caliT, 4epes3 KOTOpbI OCYLLEeCTBNSETCA
BCe B3aMmogencTane no npoekty. O6bem NPOeKTHOM MH-
dhopmMaLmm no BCeM NpoekTam npesbilaeT 3 [6anT.

MonHocCThIO cUcTemMaTnanpoBaHa MHopmaLms no coo6-
CTBEHHbIM MPOAYKTaM M 4acTU4HO (Ha 40 %) no npoayk-
TaM KITMEHTOB, MOCTaBLLUUKOB, NapTHEPOB N KOHKYPEHTOB.
O6bem MHopMaLMK MO COBCTBEHHBIM NPOJyKTam npe-
BbILLAET 2 [(6aiT, No NpoAyKTamM CTOPOHHMX OpraHm3auui
— 250 M6an.

Pas3BepHyT koprnopaTuBHbIN NopTarn, KOTOPbIA BbIMNOS-
HAET (PYHKUMIO MHTErpaLyoHHON HaACTPONKM Had BCEMU
NPUNOXEHMAMM U HCTpyMeHTamm CY 3, a Takxke obecne-
YMBaET NEePCOHNMUKALMIO pacripefeneHHbIX KopropaTue-
HbIX MH(POPMALIMOHHbIX pecypcoB. O6bem NPOVHAEKCMPO-
BaHHbIX [aHHbIX npeBbiwaeT 60 [6anT, cpegHee
KONMMYEeCTBO 06palLieHui B cyTKM npesbiuaeT 230.

O6was ctpyktypa CY3 PoctoBckoro dmnunana BHU-
WMAC npviBefeHa Ha puc. 6.

MMWNOTHBIV NPOEKT B hununane yHKUMOHMPYET OKOSO
nonyropa. OLUeHUTb ero 3KOHOMMUYECKNIA 3OEKT HA 3TOM
3Tane BO3MOXHO NULLIb MPUBAN3UTENBHO NyTEM aHann3a
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HEKOTOpbIX NokasaTesnen. Tak, Ha NOUCK nHdopmaLmm o
crneymanucTax TpebyemMon KoMneTeHUUn paHee 3aTpadu-
Banocb B cpefgHem okoro 70 4 B Mecsiu, cendac — 70 MUH,
Ha NOMCK MHGOpPMaLMKM 0 NOA0BHbLIX MPoeKTax: paHee — 184
B MecsL, ceryac — 9 MvH. CyMMapHble 3aTpathl BpeMeHU
Ha TUMNOBbIE onepaLmn NPy peanu3aumm NPOeKToB COCTaB-
nanun 3657 Yen.-gHewn, nocne BeeaeHus CY3 oHW CHU3K-
nuck oo 1608 ven.-aHen.

Mony4eHHbIN pe3ynbTaT (CokpaLLeHve 3aTpaTt Ha 56%)
KOppenupyert € AaHHbIMU CTaTUCTUHECKNX NCCNELOBAHNI
MEeXOYHapPOLHbIX KOHCANTMHIoBbIX KomnaHun KPMG,
Delphi Consulting Group, IDC, Gartner, kKOTopble yTBEPX-
natoT, 4To 30% BpEMEHU COTPYAHMKU TPaTAT HA NMOUCKU
HeobxoaMMOoM MHpopmMaumn, 15% — Ha paccnpock! Konner

CY3 Il’ucrnapmaanuuu

nog4vac 0 COBEpPLUEHHO arieMeHTapHbIX BeLlax, 20% — Ha
cornacosaHve 1 yteepxgeHne oKyMeHToB, 10% — Ha
nepepavy OOKYMEHTOB MeXay rnoppasfefieHnsamMu, npu-
4YeM KaxXabl BHYTPEHHUA OOKYMEHT Konupyetcs fo 20
pas.

MunotHbIn npoekT CY3 npogeMOHCTPUPOBasT BO3MOX-
Hbl€ BbIrOfibl OT CUCTEMHOrO yrpasfieHns 3HaHuamMu. Ero
paspaboTka 1 peannaaums No3sonIM OLEHUTb Npenmy-
LLlecTBa CUCTEMHOIO yrnpaBfieHns 3HaHUAMN, a8 UMEHHO:
BO3MOXHOCTb MPUHUMATL CTpaTernyeckme n Taktnyec-
Kue pelleHnsi Ha OCHOBE 3HaHWW; co3paBarb, Hakarnmm-
BaTb N 3OPEKTUBHO NCMOSL30BaTbL KOPNOPATUBHBINA OMbIT;
onpefensTe NoTeHumarn no o6MeHy 3HaHUAMU N «y3Kne»
MecTa B KOMMNETEHLUMAX COTPYOAHUKOB NoapasgeneHnii u

WHCTUTYTA B LIENTOM; BO3MOXXHOCTb rM0-
BbICUTb 3PHEKTUBHOCTB OrepaLmoH-
HOM OesATeNbHOCTU NepcoHarna 3a cyet
yBenu4eHns Mnpou3BOANTENbHOCTU

p Rl TPACTSRHE Tpyda Ha OCHOBE NPUMEHEHMs Ha-
EantaapTA KOMJIEHHOT0 KOPMOPaTUBHOIO OMbITa
bl 1 3HAYNTENLHOIO CHUXKEHUS 3aTpaT
T Ha rnouck Hy)ISHOVI WHopmaumn u
Al HY>)XHbIX NOAEN; COKPaTUTb U3OEPXK-
3| Snextpownan | T ::g::z::m [T orea R KU, BbI3BaHHbIE Ay6NMpOBaH1eM ycu-
Bubnuorexa AMA WA NOBTOPEHUEM MPOLLIIbIX
i P OLLMOGOK; YNyHLLIUTb B3aUMOOENCTBUSA
» xypHans MeXxay nogpasfeneHusamMmu; BO3MOX-
HOCTb 3(p(PEeKTMBHOIo ob6ecneveHns
N | r—— cb6anaHCcMpoOBaHHOIo pas3BUTUSA UH-
cTuTyTa.
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: Y NPUMEHEHWS KOPropaTUBHOIO Orbl-
—> Bnor e s e R e l Ta, YCKOPEHUs pa3paboTKn npopayk-
e s TOB, MOBbILLIEHUSA Ka4YeCTBa YrpaBsieH-
¥ YEeCKUX pelwleHun wn gp. 6yget
KUHCT_P'!'HUF CoofwecTaa Nyywne BO3MOXXHO Nnocre BHegpeHunsa cucte-
= $I|5:ila!:r1?'ﬂ'nl:il = I'Ipau:m: T np}:u'rhm Mbl BO BCEX I'IpOVI3BO,D,CTBeHHI:_>_IX noa-
pasfeneHnsix MHCTUTyTa 1 eé rofo-
Cucrema BOW aKcnnyaTaummn.
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;___" ________ e e i l 1. MunbHep 6.3, PymaHnuye-
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n| G833 NAHHBX HMNKOBa A.b. YnpaBneHne 3HaHUgMun
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ABTOMATU3NPOBAHHAY CUCTEMA VYTPABJIEHNS
HAYYHO-TEXHUYECKM PA3BUTUEM OAQ «PX[»

OAO «PX[» peluaet Komr-
NeKC CIOXHbIX OpraHu3auu-
OHHbIX, NMPOU3BOACTBEHHbIX,
Hay4YHO-TeXHMYEeCKUX 3afau,
Ba)XXHEMLUMMUN U3 KOTOPbIX
sABnaoTCA obecneyeHue
HapogQHOro xo3snWcTBa CTpa-
Hbl TPAHCMOPTHbLIMU YyCJyra-
MU U KOHKYPEHTOCNOCO6Has
MHTerpauus poCCUNCKOMW
TPaHCMOPTHOW CUCTEMBbI

B MUPOBYIO 3KOHOMMKY.

Bo rnaBy yrna noctaBfeHbl
3KOHOMMUYECKNE KpUTEpuu
AedATesIbHOCTU Kopnopauum
CO CPaBHMMbIMU C MUPOBbLIM
YPOBHEM OrpaHUYeHUSIMU MO
6e30MacHOCTU U Ka4vecTBYy
npepocTaBsieHUs TPaHCNOoPT-
HbIX ycnyr. [ABuXKyLuemn
CUJION pecTpyKTypu3auum
oTpacsM AOJKHbI CTaTb
MHHOBaLMWU B ynpaBfieHUN U
TPaAHCMNOPTHbIX TEXHOJNOrMUsX.
YcnewHoe un acpcpeKkTuBHOE
pelwleHne nocTaBJIEHHbIX
3afjay Tpebyet pa3paboTKu
noAcUCTEM, HanpaBJieHHbIX
Ha coBepLUeHCTBOBaHuE
CTPYKTYpPbl U (PyHKUUN
co6cTtBeHHO OAO «PXX[».

K HMM MOXHO OTHEcCTU U
aBTOMaTU3UPOBaHHYIO CUC-
TeMy ynpaBJieHUs Hay4Ho-
TEXHUYECKUM pPa3BUTUEM
(ACY HTP) OAO «PX[»,
npepHasHa4YeHHylo Aans
aBTOMaTM3aLuuM NpoLecCcoB
WHHOBALMOHHOMN AeATesIbHO-
CTW oTpacnu.

Hukonar Hukonaesu4 Jis6ax —
3aMecTuUTeNb AUPeKTopa Mo Hay4-
HOW paboTe, YNeH Tpex auccepTa-
LIMOHHBIX COBETOB MO 3aLLMTe amc-
ceprauuin, psiga o6LLEeCTBEHHbIX
aKageMU4ecKux opraHmsaLmi, JoK-
TOP TEXHNYECKMX HayK, npodheccop.
ABTOp Tpex y4eOHVKOB Ans CTy-
[OEHTOB BY30B U 60siee 150 Hayu-
HbIX N METOOUYECKMX PABOT.

O6nacTb Hay4YHbIX MHTEPECOB —
NCKYCCTBEHHbIV MHTENNEKT, MaTe-
MaT4eCKOe MOLENMPOBaHME CIOX-
HbIX MPOLIECCOB, yrpaBieHe.
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H.H. IFIBAX,

3amecTuTenb AMpektopa PocToBckoro
tunmana BHUWAC no Hayke, poktop
TEXH. Hayk, mpodeccop

A.B.EHNCOB,
WHXEHEP BTOPOIi KaTeropum oTgena
MH(OPMALMOHHbBIX TEXHOMOMMIA

H B 2005 r. [lenaptaMeHT TeXHMYeC-
ko nonntmkn OAO «PXX[» nopyumn
ronosHomy nHctuTyTy BHUNAC pas-
paboTatb 3Ty cuctemy. PocToBcKkumii
dununan BHNWAC B3sancs 3a paspa-
OOTKY apXUTEKTYpbl MPOrpamMmMHOro
obecneyenns nogcnctem ACY HTP u
nporpammHbIx mogynen ACY HNOKP.
ACY HTP npegctaBnseTt cobon
KOMMJIEKC aBTOMAaTU3NPOBaHHbIX UH-
(hOpMaLIMOHHbIX CUCTEM, MOAOEPXKMBA-
FOLLIX B COBOKYMHOCTW OCHOBHbIE CTa-
ONN TEXHONOMMYEeCcKoro npouecca
ynpasneHus HTP: 3aka3 Ha HTP 3a-
Ka34nkom, nnaHmpoBaHune HTP, 3ak-
NHOHEHME W KOHTPOJb BbINOSTHEHWSA [O-
rOBOPOB, aHaN13 pe3ybTaToB paboT.
B coctas komnnekca ACY HTP
BXOAAT aBTOMaTU3MPOBaHHbIE CUCTE-
Mbl ypaBfieHNst Hay4YHO-TEXHUYECKM-
Mu nporpammamu (ACY HTIT), Hayy-
HO-UCCNefoBaTENbCKMMM U OMbITHO-
KOHCTPYKTOpCKMMK pabotamm (ACY
HWNOKP), Hay4YHO-TEXHWNHECKOW WH-
dopmauumert (ACY HTW) n nHitennek-
TyasnbHoM co6cTBEHHOCTHIO (ACY UC).
Cuctema ACY HTI1 HaxoguTcsa B
cTagmm NpoekTMpoBaHus. OYHKLMO-
Hupytowme cuctembl ACY HUOKP,
ACY HTU, ACVY UC yxe paroT yacT-
HbI (CoumanbHbIN, 3KOHOMUYECKUIA U
NPOVn3BOACTBEHHbIN) adhdhekT. Obbe-
OVHEHVE BCEX MOACUCTEM B €OUHBIN
KOMMJIEKC C 06ecneveHrem Kopropa-
TmBHoro Web-noprana ACY HTP no-
3BOJUT 0GECTIEHYNTE CUHEPTETUHECKIIA
ahbhekT BIaNMoLeNCTBMS.
Web-noptan ACY HTP nomumo
06LLIEN TOYKM €OMHOr0 JOCTYNa K cep-
BMCaM BCEX YETbIPEX CUCTEM ABMISA-
eTCs TakXe pacLumpsieMon 06LLewn
nnaTtdopmMon HTerpaLmm cucTem aBs-
ToMaTn3aumMm MHHOBALMOHHON Oes-
TENbHOCTU. APXUTEKTYpa NporpamMm-
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Horo o6ecneverus ACY HTP npeg-
CTaBflieHa Ha pUCYHKe.

ACY HTT1 o6ecneynBaeT aBTomMa-
TU3MPOBaHHYHO MOAMAEPKKY MPOLECCOB
HhOpPMUPOBaHNSA HAYHHO-TEXHUHECKNX
nporpaMMm LENeBbIX 3aKa3oB
OAO «P>X[» Ha NpomyKTbl MHHOBaLW-
OHHOWM [eATensHOCTU U hopMuposa-
HVIS NpenBapuTENbHOO NoPTAens npas
Ha npogykTtbl HTP. B Hel dhukenpytoT-
€51 HOPMbI KOHTPOJS BbINOSTHEHWS NPO-
rpaMm 1 aHanM3npyHTCs pesynbTaThl
BHEOPEHNS U SKCTITyaTaumm NpoayKToB
Hay4HO-TEXHNYECKOrO Pa3BUTUS.

ACY HNOKP opueHTupoBaHa Ha
NoBbILLEHNE OOCTOBEPHOCTHU, onepa-
TMBHOCTU U NOSTHOTbI MHGOPMALNOH-
HOro B3aMMOLENCTBUA Mexay
cybbektamu ynpasneHnsa HVIOKP Ha
BCEX CTafMsAX XXM3HEHHOIO LMKna yri-
paBneHnsi MpoeKTamu.

C nomoubto ACY NC nosbiLLaeT-
Cs1 ypOBEHb Hay4HO-TEXHNYECKON Oe-
atenbHocTn B OAO «PXX[» n aBTO-
MaTtmsaumm npoueccoB cbopa,
06paboTKM, XpaHEHUS 1 UCMONb30Ba-
HWsi 9KOHOMMYECKOW, NPaBOBOW U TEX-
HNUYeCKOM nHdopmaLmm 06 06bekTax
VHTENNEKTyanbHOM COBCTBEHHOCTY, @
TaKXXe VHbIX pe3ynbTaTtoB MHHOBAaLM-
OHHOW pesitenbHocTU. Co3naBaemas
aBTOMaTU3MpOBaHHas CUCTEMA yrpas-
JIEHNS1 MHTENNEKTyaslbHOW CO6CTBEH-
HOCTbLIO JOSKHA NpenoCcTaBnsaTh fin-
Liam, MPMHMMatOLLMM yrpaBnieH4ecKme
peLLeHnsi, Heobxooumble CBeOeHUs!
ONs ynpaBneHus MHTENNEeKTyanbHON
cobetBeHHocThio B OAO «PXXK[O».

ACY HTW —aT0 KOMnnekc nHaop-
MaLWIOHHbIX PECYPCOB, MPOrPaMM 1 TEX-
HNYECKMX YCTPOWCTB, OBecnevmBato-
WMX Bblgadyy nonb3oBaTensam
Hay4YHO-TEXHUYECKOW MHpopmaLmm n
OOKyMeHTaLun, Co31aBaeMon B Xoae
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Nwueduen ypeseii

Hay4HOMW, Hay4HO-TEXHNYECKOM, NPOn3-
BOOCTBEHHOW, yNpaBiieH4eCKON 1 06-
LLIECTBEHHOW AesiTeNIbHOCTV B 06/1aCTH
XKENEe3HOQOPOXHOro TpaHcnopTa u
CMEeXHbIX oTpacnen. Nogcvctema gon-
>XHa 06beaUHUTL BCE BMAbI AeATENb-
HOCTW B 0651aCTN Hay4HO-TEXHUYECKON
nHOpMaLM B eOUHBIA aBTOMATU3N-
POBaHHbIA TEXHONOMMHYECKMIA KOMIMTIEKC.

Knuentammn ACY HTP saBnstotcs
creuvanucTbl [lenaptameHTa TEXHUYeC-
KOV NONUTUKK, OOPMUPYHOLLIYE MNaHbI
1 NporpamMmMbl HayYHO-TEXHUHECKUX pa-
60T, KOHTPONMPYHOLLIIE UX BbIMNOSTHEHWE
N aHanuaupyoLme pesynbtaTbl BHe-
apeHus npogyktos HTP. CneumanncTsl
PYHKLMOHABHBIX AENapTaMeHTOB C Mo-
MOLLIbIO CUCTEMbI (DOPMUPYIOT NJ1aHbI
n nporpammbl HTP no cesoemy kpyry
BeEHVS, KOHTPONMPYHOT BbINOSIHEHNE
[OOrOBOPOB M aHANIM3NPYHOT UTOMM BHE-
OpeHust. B Hay4YHO-Npom3BOOCTBEHHOM
komnnekce OAO «P>X» ¢ ee nomo-
b0 hOpMUPYIOTCS 3asiBKU B MpPO-
rpamMmbl 1 npoekTbl HTP.

CvictemMol Takke Nosb3yHTCA pas-
pPaboTUMKM M MOCTaBLUVKM PELLEHNIA
ons OAO «PXX[O».

CornacoBaHHbIM NPoLIECC BeOeHus
6a3 gaHHbIx (B[) 4eTbipex noacuctem
ACY HTP obecneumBaeTcs B COOTBET-
CTBWM C XXM3HEHHBIM LIMKIIOM Hay4HO-
TEXHMYECKMX MPOrpamMm, MPOEKTOB U
NX NPOAYKTOB. MICXOOHBLIM MYHKTOM
3TOr0 XXU3HEHHOro LUMKIa sIBNSEeTcs
CTpaTern4eckumin nnax, NpoayKTbl ¢ Co-
OTBETCTBYHOLLMMM NyiaHamMmn odpopmrie-
HUs NpaB Ha HUX U NpoekTbl HTP. Bce
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3TN 06beKTbI hopmumpytoTes B ACY
HTT1, a gaHHbIe NO HUM NepefaroTcs B
ACY HNOKP 1 npeobpasytoTcs B CO-
rnacoBaHHble niaHsl HAOKP.

C nomotubto ACY HMOKP koHTpo-
NMpYeTCA OOroBOPHasi KOMMaHUs W
BbIMNOSIHEHNE MPOEKTOB MO 3Tanam,
hMKCHpYrOTCS pesysbTaTbl BHEAPEHWS
NPOAYKTOB NPOEKTOB, KOTOPbIE 3aTEM
nepepatotca B ACY HTU n ACY UC.

O6paTtHas cBsA3b B cucteme yri-
paBneHnst Hay4HO-TEXHNHECKMM pas-
BUTMEM MPELCTaBNEHA B CTPYKType
ACY HTP noTtokamu AaHHbIX OT 6a3
OaHHbIX aBTOMATU3NPOBAHHbIX CUC-
Tem ynpasnenus HUWOKP, HTU n UC.
3TN NOTOKM 06PaTHOV CBA3W HaNpaB-
neHbl K ACY HTP. 3a c4eT Hux Ho-
Bble Hay4HO-TEXHMNYECKME NMPOrpamMmbl
hopMUpYOTCA C UCMONb30BaHMEM
BCE HeO6X0AMMON MHGOPMaLIMK, yye-
TOM COCTOSIHUS BbIMOSTHEHHbIX U TEKY-
wwmx npoektoB HAOKP, pesynbtatos
BHeOpPEHWS, a Takxe nopTdens odop-
MJ1EHHbIX NMPaB Ha OObEKTbI HTENSEK-
TyanbHOW CO6CTBEHHOCTU. 3a cYyet
Takowm obpartHom ceasm B ACY HTTI
obecrne4mBaeTCs Takxe aHanma pe-
3ynbTaToB BbINONMHEeHUs nnaHos HTP
no npoekTam, adhPeKkTUBHOCTN BHe-
OPeHna 1 aKcnsyaTaumm npopyKToB
NPOEKTOB (BKItoHas 06BbEKTbI MHTES-
NEKTyasnlbHON COBCTBEHHOCTMN), KOHT-
pOrb UX (PMHAHCOBBIX PE3YbTaTOB.

B cucTeme peanvaoBaHbl BCe HEOO-
XOOMMble MEXaHU3MbI A aHanm3a u
MPOOBVDKEHMS IMEOLLIMIXCS HAYHHO-TEX-
HMYECKNX NMPOEKTOB B paMKax TEXHO-

APML BopTARD
ACY HTP
IEG+; Win 2008+

APMW .-:hq_1 ane
ACY HTP
IEf+. Win 1000«

nornyeckoro ynpasnenuns HTP, ogHa-
KO OTCYTCTBYET MEXaHMU3M reHepaumm
HOBbIX MPOEKTOB M OLIEHKM UX Kadye-
ctBa. B cBA3n ¢ 3TnM LenecoobpasHo
6b1510 661 CPOPMMPOBATL CUCTEMY Te-
HepaLym MHHOBaLMOHHbIX MPOEKTOB,
BKJTOHAIOLLLYHO B CE6S1, C OJHOM CTOPO-
Hbl, ACY HTP B kadecTBe MHcopma-
LIMOHHOIO KOMIJieKca AJ1s NoAAEPXKKM
paboTbl, ¢ Apyron — VIHHOBaLMOHHbI
WMHBECTULMOHHbIN LieHTp (UWLY).

ML, pomkeH cobupaTtb 1 aHanu-
31MpOBaTh MMELLIMECS HAYHHO-TEXHU-
Yyeckune paspadboTku, hopMmpoBaTh
nopTerb 3aKa3oB K HAY4YHO-TEXHU-
yeckowr otpacnu Ha HNOKP v pa3spa-
6aTbiBaTb 6U3HEC-MNNaH nNpoekTa oT
HWOKP fo BHeapeHus ee peaynbTa-
ToB. LleHTp 6yaeT dmHaHcnpoBaTbes
n3 6ropxketa OAO «PXX[», BbioeneH-
HOro Ha peanM3aumio MHHOBALMOHHbIX
NPOeKTOB. [POoeKTbI, NPEAnoXeHHbIe
WL, nocTynatoT Ha paccMoTpeHne B
OAO «P>X[», roe um gatoT cooTBeT-
CTBYIOLLYIO OLIEHKY.

LeaTenbHOCTb TaKOro opraHa no-
3sonuna bl cpopmMmnpoBaTh Ha OCHO-
Be Maccuea HeobpaboTaHHOM Hayu-
HO-TEXHMYECKOM MHA OpMaLMK NMPOEKT
WHHOBALMOHHOM OeATENBHOCTU KOM-
naHun. Ero yypexpeHve 3aBepLunt
crctemy hopMUPOBaHUSA 1 peanmaa-
L1 IHHOBaLMIOHHOM NOSIUTUKM OTpac-
N1, 4YTO NO3BONUT peanunsoBaTtb Mo-
ctaBneHHyto npeangeHtom OAO
«P>XXO» B.U. AKyHVHbIM 3agavy no
pPas3BUTUIO HAy4YHO-TEXHUYECKOM Aes-
TESIbHOCTW KOMMaHuu.
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B.A. TAPTbIHCKUN,
BEOYLLMA UHXEHep oTaena
MH(OPMALMOHHBIX
TEXHONOr WA

CtabunbHocTb U achchek-
TUBHOCTb NOe3fQHON pa-
60Tbl HanNpPsAMyl 3aBUCUT
OT YCTONUYUBOCTU (PYHK-
LMOHMPOBaAHUSA YCTPOMUCTB
XXeNne3HO[OPOXHON aBTO-
MaTUKM Ha COPTUPOBOY-
HOW CTaHLMM.

Mpouecc pacdopmupo-
BaHUA-chopMupoBaHus
COCTaBOB Ha COPTUPOBOY-
HbIX rOpkKax TpeéyeTt
YETKOCTU U CKOOPAUHM-
pOBaHHOCTU [ENCTBUMN
AEXXYPHOro no ropke u
ropo4YHbIX onepaTopos,
pa6oTalowWwmx B yCNOBUAX
ocTporo aecuuurta Bpe-
MeHU. UM HY>XHO OGbICTpO
OLleHMBaTb CUTyaLUIo U
NPUHUMaTb pewleHus npu
BbICOKOMW CTEMNEHU Heo-
npepeneHHocTn onepa-
TUBHO-TEXHONIOrMYECKUNX
cUTyauun, UCXOAHbIX
AaHHbIX U MHOFOMEpHOC-
T 3apayu. B none 3pe-
HUA oneparTtopa MoOXeT
HaxoautbcAa Ao 20 cKaTbl-
BaloLMXCH OTLEMNOB,
XapaKTepusyembiX He-
CKOJNIbKUMU ([0 AecsTH)
nepemMeHHbIMU MpPU3Ha-
Kamu.
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M B 3aBucuMOCTM OT TeMneparypsbl
OKpYy>XatoLLern cpefbl 1 Beca OTLENOB
VX yOenbHOe CONMPOTUBIEHME OBWKE-
HUIO U3MEHSETCH OT 2 [0 5 Kre/T.

MopcumcTembl aBTOMaTM3aLmMmn Ha
COpTMPOBOYHbIX ropkax (ALl MH,
YYNT n KOK CVY IM'ALl) o6ecnevnsa-
OT HEMPEPbIBHbIA KOHTPOSb, ANarHo-
CTMKY 060py#OBaHUA 1 ynpaBfieHne
COOTBETCTBYHOLLIMM TEXHONOMMHECKN-
Mu npoueccamn. OHM anpuopu Npea-
Ha3Ha4eHbI Ans MHTEHCUbUKaLmm pac-
dhopmnpoBaHua-hopMnpoBaHns
coctaBoB. OfHaKo pe3eps Ons fasb-
HeLen onTUMU3aLnm ocTaeTcs. 1o
aBTOMaTtm3auus TEXHOJOMMYECKMX
NPOLIECCOB, HE OXBA4Y€HHbIX 3TUMU
nogcucreMamu, a Takxe aBTomMatu-
3aums M oNTMMU3aums NPOLIECCOB Nof-
OEP>XKM NMPUHATUS PELLIEHWNIA.

MO>XHO BbIGENUTL U CTPYKTYPUPO-
BaTb psf, CYLLECTBYHOLLUX MPOOGEM.
Cpeau H1X TPYAOEMKOCTb ornepaTuB-
HOro Nony4YeHus HpopmaLmm:

06 MHTEHCUBHOCTY paboThbl COPTU-
POBOYHOW CTaHLMM B 3aBUCMMOCTM OT
cocTosiHus yctponcts CLUB ans Bbl-
SBNEHMS «y3KNX>» MECT 3a NPON3BOJIb-
HbIA MHTEpPBaJ BPEMEHM C HEOOXOaAM-
MOW CTeneHbl peTtanmaauunu.
OTcyTCTBYET TakXe NPOrHo3 npenoT-
Ka3HbIX COCTOSIHWI 060PYy0BaHUSA U
6a3a 3HaHWN N0 TEXHNYECKOMY 06-
CNy>XvBaHuio 1 peMoHTy (TOWP);

O COCTOSIHUM 060pyaoBaHWUs Os
hopMMpoBaHUS ornepaTuUBHbIX paboT
no TOWP n cocTaBneHusi 3asBKN Ha
nocTaBKy 060py0BaHNS;

06 yctporictax CLIB Ha cTaHumu,
VMMEIOLLINX BbICOKYIO MHTEHCUMBHOCTb
Cc60EB M 0TKA30B A1 pa3paboTKn Me-
PONPUATAIA NO UCKITKOHEHNIO MOCTaBOK
HEKa4YeCTBEHHbIX YCTPONCTB;

NS OLLeHKN paboTbl OnepaTUBHO-
OVCNETHEPCKOro 1 3KCNyaTaumMoHHO-
ro nepcoHasna CopTUPOBOYHON FOPKM
C LIeNnbio ONTUMMU3aLumm TEXHOSIOrn4ec-
KOro npowecca 3a Npon3BOosIbHbIN ne-
pviof, BPEMEHW;

Vcxogs 13 aToro, 661510 NPUHATO
peLleHne 0 co3gaHun NOACUCTEMBI
NOOAEPXKN MPUHATUS PELLEHWIA ONs
onepaTuUBHO-OUCMETYEPCKOrO 1 IKCI-
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flyaTauMoHHOro nepcoHana asToMmaru-
31POBaHHON COPTUPOBOYHOM FOPKU B
coctaBe KOK CY Al (CIrrneP KAOK
CV). B pamkax co3gaBaemMomn cucte-
Mbl BbieNEHbI OCHOBHbIE MOACUCTEMbI:
cbopa, npenBapuTensHon obpa-
6OTKN N XpaHeHUs MHopmMauun 13
pasnuyHbix nogeuctem KCAY CrT;

CTaTUCTUYECKOro aHanmsa pabo-
Tbl 060pynoBaHus KCAY CrT;

WHTENNEKTyanbHOro aHanmaa, no-
3BOIAIOLLIEr0 HA OCHOBE CTaTUCTNYeC-
KMX OaHHbIX NpeAcKasbiBaTb BEPOAT-
HOCTb BO3HMKHOBEHWA OTKAa30B
ob6opygosanusa KCAY CIT;

TEXHNYECKOrO 06CNYXUBaHUA 1
pemMoHTa 060pyaoBaHWs, aBToMaTu-
YeCKM hopmMupyoLLiasa ornepaTuUBHbIN
(cyTO4HbIN) NNaH ¢ pacnpeneneHemM
paboT Mexay KOHKPETHbIMU UCMNOJI-
Hutenamu. C ee NOMOLLBIO pesyrib-
TaTbl BbIMNOSIHEHUS Pab0T BBOAATCS B
«3NIEKTPOHHbIE XXYpHasbl», aBToMa-
TUYECKN (POPMUPYIOTCH BbIXOOHbIE
OOKYMEHTbI 3a NPOU3BOSIbHO BbI6-
paHHbIN Nepuog, on1cbiBatTCs Ba-
puaHTbl 1 NyTU peLleHus peMoHTa
CNOXHbIX HeMcnpaBHoCcTeN B 6a3se
3HaHWI 1 gp.;

MOHWUTOPWHIa 1 NpeaynpeXxXaeHnin,
aHanMaupyoLLasa AnMarHOCTUHECKYHO U
0onepaTMBHO-TEXHONOMMYECKYI WH-
dhopmaLmio B pexrmMe pearnbHoro Bpe-
MEHMU.

BbibpaHHasa TEXHOMOrMs NOCTPO-
€HUsA CUCTEMbI (KITMEHT-CEPBEP) On-
pegenuna v npouecc B3auMopew-
CTBUAI C CUCTEMOW MOCPEACTBOM
Be6-MHTepderica, 4To Jasno LLUMpokKue
BO3MOXXHOCTU MO UHTErpauun u 3Ha-
YUTESIbHO CHU3WUIO TPpeboBaHWS K ar-
napaTHOM 4acTu NEPCOHaNbHOMO KOM-
netotepa (MNK) nonb3oBaTtens.
Mnatdopma paspaboTtku — Microsoft
Asp.NET. Ucnonb3osaHue nocne-
aHnx Bepcu CYB[ Microsoft SQL
Server N03BONNIIO ONepUpoBaTh 3Ha-
YnTENbHLIMN 06beEMaMMN MHAOpMa-
LK, YTO OYEHb BaXHO Mpu 06paboT-
Ke TenemeTpuyecKMX [aHHbIX,
NoCTynawLWmX C HanosfbHbIX YCT-
POWCTB aBTOMaTU3NPOBAHHOWN COPTU-
POBOYHOW FOPKMU.
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Oreasapwes obopyaoRaHHe
Ofopyaonaseis B NPEADTHITHOMN COCTO
Mnassonss pabioTs

o T oous

Mapaseig

MHTEMPANEHER OUBHKA
NOKSZATENA 1,2440
paGOTOCNOCOBHOCTH
HETErpancHss oueHEs
NoKSIATENR 0,8520
patiarocnocofenc i
MTEMPANLHER OLBHIKE
AOKSIaTRRAR 0,7810
pafiorocnocobeocTi
METRMPANDHER OUBHIKE
NoK3ZATENA 10,6000
pafiorocnocofsocTi
MHTEMPANDHER OLBHKE
QLUEEEL T 0.3110
pabioTocnocofHocTH
MMTBFpANDISA QLSS
noKasaTana 0.2600
paforocnocobeocTi
MHTEMpanuHan OUEHKE
NOKAZETENA 0,1620
pafarocnocofencTi

E E E |E

E(E R

Oco60 cnepyeT OTMETUTB, HTO MNO-
MUMO CTaHAAPTHbIX BO3MOXHOCTEN
Ans cuctem nopgobHoro pofa (sege-
HWS 31eKTPOHHbIX XXYPHAaIIOB U Bblga-
Y1 CNPaBOK MO CTATUCTMKE (DYHKLIMO-
HUPOBaHWS 060PYLOBaHMA) CpeacTaa
CMNMP KOK CVY nporHosuvpytoT npe-
JOTKa3Hble COCTOSAHUA 060PYAOBaHUA
1 BbIOAOT peKkomMeHaaumm ans onTu-
Mm3aumn nposefeHus TO. MHdopma-
UMs, KOTOPYK MosyyYaeT cTapLuuni
3NeKTpoMeEXaHNK Ha akpaHe APMa
nocre aHanmaa faHHbIX O COCTOSHUN
obcnyxusaeMblx 6puragon ycT-
poWicTB, NokasaHa Ha pucyHke. Cuc-
Tema npocuutana nporHo3upyemoe
BpPEMS [0 [OCTMKEHNS MPefoTKa3HO-
ro COCTOSIHUSI MO KaXAomy U3 ycT-
poncTe. Ha akpaHe B1aHo, 4To napa-
METP OQHOMO M3 HUX (cTpenkn Ne 511)
y>Ke JOCTUI MOPOroBoro 3HaveHus. Vic-
X0[Os U3 3TOro cuctema npegnaraet
OTBETCTBEHHOMY MOJIb30BATENHO Bbl-
NOJSIHUTL PabOTbl MO OOCIYXXNBAHNIO
TONbKO [AHHOIO YCTPOMCTBA, CHU3MB
Tem cambiM 3aTpaTtbl paboyero Bpe-
MEHM 1 CPEACTB.

MeHee 4em 4yepes rog nocne Ha-
Yyana paspa6otku CIMNP KOK CY
Oblna BBEOEHa B NOCTOSHHYHO 9KCM-
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Crpakmmga; 1

nyaTtaumio Ha aBTOMaTU3NPOBAHHON
COPTUPOBOYHOWM ropKe cTaHumm Kpac-
HosipcK-BocTo4HbI. B HacTosiee
Bpems MOeT NOArOTOBKA K ee BHeOpe-
HUIO Ha psae Apyrux o6bekToB
OAOQ «P>XX[». 3a Tpn nocnegHnx roga
B CMCTEMY BHECEHO 3HauuTeNbHOe
KOJINYECTBO YCOBEPLLEHCTBOBaHUI U
JOMNOJHUTENBHBLIX PYHKUMIA. Tak, Ha-
npvmMep, nobasneHa PyHKUUs obme-
Ha Hcopmaumer o0 xoge BbINosHe-
Hus pa6oT no TOWP ¢ cuctemon
ACY-LLI2.

C MoMeHTa BHegpeHus cneuyanu-
cTbl Poctosckoro dunmana BHUMAC
NPOBESIN HECKOJIBKO LMKIIOB 00y4e-
HWA NONb30BaTENEN CUCTEMbI PA3HO-
ro ypoBHsi cotpyaHuko OAQ «PXX[»
1 KomMnaHui na ctpaH CHI™ n panbHe-
ro 3apyb6exbs. [loMMmMo 06y4eHus
OCYLLIECTBIIAIOTCA TaKXe TeXHU4ec-
KO€ COMPOBOXAEHME YCTAHOBJIEHHO-
ro NMPOrpaMMHOro 06ecrneYeHns U ero
perynspHoe O6HOBMEHWE.

Mporpamma «lNogcuctema nopg-
OEPXKN MPUHATUA peLueHunin [ns
onepaTUBHO-ANCNETHEPCKOrO M 3KC-
niyaTaumoHHOro nepcoHana asToma-
TU3NPOBAHHOW COPTUPOBOYHOM rop-
kn B coctaBe KOK CVY ALl (CMnpP

PEE M1/E Bropan
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KIOK CVY)» 3apernctpupoBaHa B pee-
cTpe nporpamm ons 9BM (Ceupe-
TenbcTBo Ne 2007611812). B HacTos-
uee BpemMs nojaHbl 3asfBKW Ha
perncTpauuio nosie3Hom mMogenu u
CTPYKTYpbl 6@3bl aHHbIX.

OCHOBHOE HanpagneHue no fasnb-
HenLlen onTMMm3aumm aBTomaTnau-
pOBaHHOIO NpoLiecca pacopmMm1poBa-
HVSi COCTABOB Ha COPTMPOBOYHON ropKe
B pamkax CIMNP KOK CY — ysenuye-
HVe Habopa METOLOB aHanNM3a AaHHbIX
W pacLLMPEHUN CrieKTpa KOHTponmpye-
Moro o6opyfoBaHust. [NnaHMpyeTcs Tak-
Xe, 4To B fanbHeriLem cuctema CITP
KOK CY 6yget paboTtarb MOMMMO CTaH-
LIMIOHHOT O (3KCMyaTaunOHHbI NepCco-
Has COPTUPOBOYHOWN CTaHLMN) ELLIE U
Ha NMMHENHOM (PyKOBOLSALLMIA COCTaB
OMCTaHLMIA) 1 OPOXXHOM (cneupanmc-
Tbl cny>6 CLIB 1 ynpasneHus goporu,
HEMoCPeaCTBEHHO OTBevawLMe 3a
paboTy COPTUPOBOYHbIX CTaHLINI) YPOB-
HAX. OTO MO3BONMUT PYKOBOZALLIEMY
nepcoHarny, onupascb Ha ornepaTue-
HYIO 1 BCEOOLEMITIOLLIYHO aHaNIUTUYEC-
Ky MHchopMaumto, MpYHUMAaTL OTBET-
CTBEHHbIE PEeLLEHUsl, KacaloLmecs
npotecca yHKLMOHNPOBAHUS COPTU-
POBOYHbIX FOPOK.
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B.H. BO4YAPHW/KOB,

HaYasnbHK CyX6bl aBTOMATHKM
1 TenemexaHuky 3anagHo-
Cubmpckoit goporu

3anagHo-Cubupckas gopora AaBHO 3aHMMaeT BepyLiue nosu-
LMu no o6bemam nepeBo3kKu rpy3os. B nocnepgHue rogbl B ycno-
BUSIX YCTOMYMBOIro poCTa 3KOHOMUKMU CTPaHbl KOJIMYECTBO nepe-
pabaTbiBaeMblX BaroHOB pacTteT. [Inf yaOBNeTBOPEHUs pacTyLiux
NnoTpebHOCTEN B NepeBO3Kax PYKOBOACTBO AOPOru Aenaet Bce
BO3MOXXHO€, YTOObl YBEJINYUTb NPONYCKHYI CMOCOBGHOCTb U
NOBbICUTb HAEXXHOCTb NEepPEBO3OK.

Cnyx6a aBTOMaTUKM U TefieMexaHUKU urpaeTt B 3TOM npouecce
AaneKko He nocnepgHo posb. Beab cerogHa HEBO3MOXHO npef-
CTaBUTb peasyibHbI POCT NEepeBO30K 63 COBPEMEHHbIX CPeacTB
aBTOMaTMU3aLMN OCHOBHbIX TEXHOJIOFMYECKUX onepauun, B TOM
yucne Ha COPTUPOBOYHbIX CTaHLUMAX. ABTOMaTU3auusa CopTupo-
BOYHbIX CTaHUuM Ha 3anagHo-Cubupckon pgopore — ogHa U3
BaXXHEWLLMNX 3apay CNy)X6bl aBTOMaTUKU U TeNleMeXaHUKW.

Il B nepsyto o4epenpb Ha fopore Mo-
OEPHUNPYIOTCS BaXXHEWLLNE copTu-
poBOYHbIe CTaHUmm BxoaHas, ViHckas
n Kemeposo-CopTMpoBO4HaS.

Ha copTpOBOYHOM ropKe CTaHLMK
BxogHas B mapTte 2001 r. npuHATa B
MOCTOSIHHYHO SKCMJyaTaumio cuctema
ropoYHOW aBTOMATMYECKOM LieHTpa-
nm3aumn (FAL) Ha 6a3e npombiLl-
NEHHbIX KOMIMbLIOTEPOB PaspadboTKu
cneumanuctoB PocTtoBckoro punma-
na BHUNAC. Yxe B anpene 2001 r.
3Ta ropo4Has aBTomartuka 6bina fo-
nosiHeHa CMCTEMON aBTOMaTU3NPO-
BaHHOr 0 perynmpoBaHusa CKOPOCTeN
ckatbiBaHus otuenos (APC). Tpuroga
CMyCTS B CBA3U C PEKOHCTPYKLMEN
FOPKU N CTPOUTENBCTBOM OOMOSIHU-
TeNbHbIX NyTern 4YeTBepToro ny4yka
pa3paboT4MKM COBMECTHO CO cre-
umanuctamm cny>x6sl MOGEPHU3NPO-
Basnn CUCTEeMbl FOPOYHOI O KOMMJIeK-
ca, pacLumpuB ero oyHKLMOHAaSIbHbIE
BO3MO>XXHOCTU B COOTBETCTBUM C Tpe-
60BaHNAMU, NpeabaBngemMbiMu [e-
napTameHToM aBTOMaTUKK U Tene-
MEeXaHWKM K KOMMMEKCHOW cucteme
aBTOMaTU3aLUMm COPTUPOBOHHOIO MPO-
uecca (KCAY CIT). Takon xe Komn-
nekc BHepgpsieTca Ha ctaHuum VHc-
Kasi, ero KJlo4eBbIM 3BEHOM SiBIISIETCA
ropoyHas cuctema, paspaboraHHas
crieupanucTamm PocToBcKoro gomnu-
ana BHNNAC.

Ha copTvpOoBO4HOM ropke CTaHLmm
Kemeposo-CopTrpoBoyHas NOCTOSH-
HO akcnnyatmpyetcsa cuctema Al
MIT paspadoTtkn OO0 «HIIM KOrnpo-
MaBTOMaTU3aLms».

B 6nvxaniumx nnaHax — aBToMma-

TU3aums COPTUPOBOYHLIX FOPOK CTaH-
unin HoBoky3Heuk, MockoBka, AnTai-
ckas, iHckasn-HeveTHas.

Takmm o6pasom Ha 3anagHo-Cu-
OUpPCKOWN Jopore eCcTb BO3MOXHOCTb
0OBLEKTMBHO CPaBHMBATL Pa3fnyHbIe
CHCTEMbI aBTOMATU3aLMM, OLIEHMBATb
HaOeXHOCTb 1 Opyrve aKcnnyaraum-
OHHbIE XapaKTepUCTUKM NPUMEHsIe-
MbIX B HUX YCTPOMNCTB.

BazoBbIM 06BLEKTOM, Fae onpobo-

BasIMCb HOBblE CUCTEMbI aBTOMaTU-
3aLumm COPTUPOBOYHOIO NpoLiecca, Ha
MockoBcKon gopore crana ctaHums
Bekacoo-CopTtmposo4yHoe. Ha 3a-
nagHo-CrnbupckKom TakuM NosIMrOHOM
aBnseTca ctaHums BxogHas. Cerop-
HA 06beM MnepepaboTKM COCTaBOB
30eCb BbIpoC € 2,5—3 ThbIC. BaroHOB B
cyTku B 2000 r. go 5-5,5 Tbic. 37O,
KOHEYHO, MeHbLUe, Yem 8,5—-9 ThiC.
Ha cTaHuun bekacoBo-CopTnpoBOY-
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Hoe. Ho, yuntbiBas, 4to Bekacoso
nMeeT B COPTUPOBOYHOM rnapke 48
nyTen, a BxogHas — TonbKo 26, Ha-
rpy3ka B pacyeTe Ha OOuH MyTb UK
Ha OQHO YCTPOMCTBO 30ECb BbILLE,
COOTBETCTBEHHO BblLLIE TPEOOBAHMSA
K HaQeXHOCTU 1 6ecrnepeboHOCTH
OYHKLMOHNPOBaHWS.

MmeHHO Ha cTaHuum BxopgHas
BrepBble NMPUMEHEHbI YCTPOMCTBA KOH-
TPONs 3aNOfHEHWS MOLATrOPOYHbIX My-
Tew Ha BCHO My6UHY COPTUPOBOYHOIO
napka. Tam e rog Hasap JeEMOHTU-
poBaHa OfjHa 13 OBYX BbILLIEK pe3epB-
HOro ynpasfieHus 3aMefnuTensamm
napKoBOM TOPMOSHOM MO3NLM U NOJI-
HOCTbO aBTOMaTU3MPOBaHO yrpasne-
HMe 3amMennTensiMm BCex TPeX Top-
MO3HbIX No3uumii Ha 10 13 26 nyTen.
Korga Hanbonee CfoXHble 1 onac-
Hble onepauuy, Takue Kak ynpasre-
HWe CTPenKamm 1 3amennuTensmu, ne-
pefjaroTcs OT 4YenoBeka K cucteme
aBTOMaTu3aunm, eCTECTBEHHO, 3Ha-
YUTENIbHO BO3pacTatoT TPe6oBaHMs K
HaeXXHOCTU 1 6ecrepedonHOCTU OyH-
KUMOHMPOBaHWS BCEW annapaTypbl yn-
paBfienus. U xoTsa npy BHeQPEHWM Co-
BPEMEHHbIX CPEACTB aBToMaTM3aumm
K crieuyanmcTam, 3aHMMaroLLmMCs 06-
CNy>X1BaHVEM 3amennmTenen n ycr-
POWCTB aBTOMATUKMW, NPenbsaBsatoT-
cs 60ree BbICOKMNE TpeboBaHus, NyTb
BblOGpaH NpaBUIbHbIN.

Bce, 4TO 3aBUCUT OT cneumanuc-
TOB Cy>X6bl aBTOMAaTUKK U Teneme-
XaHWKK, Mbl CTapaemcsa genaTtb Ha

COBECTb. A 3TO U aHanu3 TEXHUYEC-
KOr0 COCTOSIHUS YCTPOWCTB, U Npo-
dunakTnka, U CBOEBPEMEHHOE
BbINOSTHEHNE PEMOHTHO-BOCCTaHOBU-
TesbHbIX paboT.

CoBpeMeHHbI ypoBEHb AMarHoC-
TUKM TEXHNHYECKOIO COCTOSHMA anna-
paTtypbl 06ecneymBaeT KOHTPOSbHO-
OANarHoCTU4YeckKoe CTaHLUMOHHOEe
ycTponcteo 3oHbl AL (KOK CVY
"ALl), BXxogsLLiee B COCTaB rOPO4HOro
komnnekca. Bce ocHOBHbIE napameT-
pbl YHKLNOHMPOBAHNS YCTPONCTB U
[OenCTBUS onepaTrMBHOMO nepcoHana
dmkcupyroTes. MNpakTnyeckn 3a nio-
60/ Nepmoa BpeEMEHM NX MOXKHO Npo-
aHanM3npoBaTh U CBOEBPEMEHHO Mpe-
OynpeanTb 3arekTpoMmexaHuka o6
OMNacHbIX OTKIIOHEHMAX TEX UITN UHbIX
XapaKTEPUCTMK, O HEOBXOANMOCTY pe-
MOHTa UM 3aMeHbI annaparypsb!.

MprmeHeHne B cocTaBe OaHHOro
KOMMMeKca COBPEMEHHON KOMMbIO-
TEPHOM TEXHWKWN 3HAYUTENBHO pacLUn-
psSieT BO3MOXHOCTM MOMCKa U BbISIB-
NEeHUs NMPUYNH HEUCNpPaBHOCTEN.
PaHbLUe oTaesbHble c60M 1 OTKa3bl
YCTPOWNCTB M CUCTEM, MPOsABASIOLLME-
CS TONMbKO Npu onpedeneHHOM coYe-
TaHUM YCNOBUIA, BbISTI0 OYEHb CITOXHO
naeHTuuumposaTs. Tenepb TEXHO-
NOrNYECKYI0 CUTYaUMIO B peasibHOM
pexunme BpeMeHN MOXHO YBUOETb Ha
3KpaHe aBTOMaTn3NpPoOBaHHOMO pabo-
4ero MecTa OEeXYpPHOro afeKTpome-
XaHuKa Ha MHeMocxeme ropku. Kpo-
Me  3T0ro, npegycMoTpeHa
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BO3MOXXHOCTb NpOaHanM3npoBaTh Aen-
CTBMS OMepaTUBHOro nepcoHana no
NPOTOKOMY CO6bLITUIN, COMNOCTaBUTb
YPOBHU 1 BPEMS U3MEHEHMUS 3NEKT-
puyecKknx napameTpoB YCTPOWCTB
CUB — HanpskeHuss Ha MnyTeBblX
pene, TOK1 nepeBofa CTPenku, Mo-
MEHTbl 3aMblKaHUs U pa3MblKaHUS
KOHTaKTHbIX rpynn pene n MHoroe
apyroe (puc. 1-4).

KOHTpOMNbHO-OMarHoOCTU4ECKUI
komrnekc KOK CVY AL, ¢ nepBbix
OHer aKcnnyaTauum ctan 6ecnpucT-
pacTHbIM apbUTPOM NpY aHaNM3e Npu-
YMH C60eB Ha ropke. Ecnun paHbLue
3a4acTyto onepaTnBHbIe PaGOTHUKU U
3NEKTPOMEXAHUKM MbITaNCh Nepesno-
XWUTb OTBETCTBEHHOCTb 3a 6paK apyr
Ha gpyra, To Ternepb B S1I060M MOMEHT
MO>XHO NMONYy4UTb pacnevartky npoTo-
kona cobbITui. Bce 310 cnoco6eTBy-
€T CO3[4aHMI0 HOPMasbHOr 0 MNCUXoso-
rMYECKOro Knumarta B KOJSIIEKTMBE,
YTO OYEHb BaXXHO HA TAKOM CIIOXXHOM
N OTBETCTBEHHOM Y4acCTKe, Kakum
ABNSIETCA COPTUPOBOYHASA ropKa.

Wcnonbaysa KOK anektpomexaHu-
KW, PyKOBOZMTENW ANCTAHLIN U CITYXK-
Obl TaKXe MOryT CpaBHMBaTb PaboTy
anbTepHATUBHbIX YCTPOWCTB pasnny-
HbIX MPOV3BOAUTENEN, BbIOUPATL Hau-
6onee HageXHble U 3PEKTUBHbIE B
3Kcnyarauum, onnpasick He Ha pek-
NamMHble 06eLLaHns U 3aBepeHns pas-
paboTYMKOB, a Ha 06 bLEKTUBHbIE (hak-
Tbl. Kak nokasbiBaeT npaktuka, He
Bcerga yctponcrea ¢ 6osee LUMpo-
KMM HabopoM hYHKLIMIM OKa3blBaKOT-
ca adhdpekTreHee. B aToM Mbl y6eam-
NNCb Ha COOGCTBEHHOM OrMbITE BO
BpeMsi dKcnsyatauuMu annapaTtypbl
KOHTPONS 3anofIHEHNS MyTEN.

Y Hac 6blra BO3MOXHOCTb CpaB-
HWTb BCE Tpu TMNa annapatypbl K3,
NPYMEHsIEMble B HacTosiLLiee Bpems
Ha cetn OAO «PXX[». Ha cTtaHummn
BxogHas ¢ 2001 r. skcnnyaTtmpyeTcs
annapatypa K3l 'TCC, koHTponu-
pytoLLas 3aHATOCTb y4aCTKOB OS/IMHON
He 6ornee 360 M M TONIbKO OOHOrO
ABuxyLLerocs otuena. ns obecne-
YEHUs1 COBPEMEHHOIO YPOBHS aBTo-
MaTusaumm pocnycka atoro, 6e3yc-
NOBHO, HeJOCTaTO4YHO.

Ha ctaHumm ViHckas no npoekTy
UHCTUTYTa «lMnpoTpaHccurHanc-
Bs3b>» B KOHLe 2005 — Havane 2006-
ro roga 6bisia CMOHTMpPOBaHa anna-
patypa KOHTPONS 3aHATOCTU NyTen
Ha WMHOYKTMBHO-MPOBOAHLIX METNAX
K3IM 1N nponssopgcrea MxeBcko-
ro pagmo3aBoa, aHanornyHas gyH-
KLMOHMPYIOLLIEN Ha cTaHumm Bekaco-
BO-CopTupoBoyHOe MOCKOBCKOM
goporu. B 310 e Bpems Ha cTaHumm
BxogHas cnyx60o1 aBTOMaTuKuM 1 Te-
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nemMexaHvKM COBMECTHO CO crneuma-
nuctammn PocToBCKOro dunuana
BHUNAC, npv nognepxke pykoBog-
ctBa goporu Ha 10 nyTsx 6bin1a BKIO-
YeHa B dKCnyaTaumo annapartypa
KOHTPOJISA 3aHATOCTM MyTEWN NO NPUH-
LUuny MMMNySbCHOMO 30HAMPOBAHUSA
K3IM N3 pa3paboTku cneumanncTos
MHCTUTYTa «[ MNpoTpaHccurHanc-
BA3b» U SAO «Accounaumsa ATUC»
(r. CaHkT-leTepbypr). PaHee nogo6-
Has annapaTypa 3KcnnyaTmposasniach
TOJbKO Ha ropkax B benopyccuu, 3Ha-
YUTESIbHO YCTYynarLLmMX No o6bemam
nepepaboTKM ropke ctaHuum Bxopg-
Has. MNpenBapuTenbHbI NOAPO6HbLIN
aHanm3 TEXHUYECKNX XapaKTEPUCTUK,
pekoMeHgaumm cneupnanncTos ns Po-
CTOBa MO3BOJIANN pacCyYnUTbIBaTb HA
MONOXWUTESbHBIA pe3dynbTaT.

TeopeTtnyeckun annapatypa K3I1
WML cnocobHa oTobpaxaTb MeX-
BaroHHbIe NPOMEXYTKM («OKHa») Ha
NyTSX COPTUPOBOYHOIO Napka v cne-
OVTb 3@ HECKONIbKMMW criefyroLn-
MW Opyr 3a gpyrom otuenamu. Ha
npakTMKe 0KasasnocCb, YTO y4acTKu
nyTn gnuHom 6onee 450 M HE KOHT-
PONNPYIOTCHA, U NMPU 3HAYUTENBHOM
pa3bpoce 30Hbl YYBCTBUTESNIbHOCTH
OTAENbHbIX MHOYKTMBHO-NPOBOLHbIX
AaTyMKOB BaroH gnuHom 12 m mo-
XEeT 3aHATb ABa y4yacTtka, T. e. 50-
METPOBbIN Y4aCTOK NyTW, NN BOBCE
«MCYE3HYTb», OKa3aBLUNCb B «Mep-
TBOW 30HE» MEXY COCeAHUMM yya-
CTKaMu ¢ HeJOCTaTOYHOWN YyBCTBU-
TENbHOCTbLIO.

Kpome Toro, Ha Ka>xxgom nyTu He-
06X0QUMO 6bIS10 YCTaHOBUTL (PaKTu-
Yyeckn 18 He3aBUCUMbIX YCTPOMUCTB.
Mpyyem nx perynmposka JormkHa rnpo-
N3BOAMTLCS Ha MOJE TONbKO MNP CBO-
600HOCTN KOHTPONMPYEMOIO y4acT-
Ka OT MOABWXHOro coctaea. Takum
06pa3oM, Ansi COPTUPOBOYHOW FOPKMU
Ha 24 nyTu JONOSIHUTENBHO TPeby-
toTCce ewe 432 ycTponcTea, gocTa-
TOYHO TPYAOEMKUX B O6CIY)XNBAHUW.
M onbIT aKcnnyaTaumm Ha ctaHumu
BekacoBo nogTeepXxaaeT 310. Tam B
noaropoYHom napke 48 nyTen,
T. e. akcnnyatupyetca 864 nHAOyK-
TUBHO-NPOBOAHBIX AaTymka K3I1, B pe-
3ynbTaTe ABa—Tpu 3NIeKTpOMEXaHUKa
3aHATbl 06CNY>XMBAHMEM TOJLKO ar-
napatypb! K3I1.

Mpun ncnonb3oBaHUM annapartypsbl
K3I1 Ha MHOYKTUBHO-NPOBOAHbIX NeT-
NSIX TAKXKE BO3HUKAIOT CITIOXKHOCTM NPpU
cHerobopb6e 1 Npu paboTax Mo BblIM-
paBke Npodouns NyTen NOArOPOHHOIo
napka. B Takux cutyaumsx TpedyeT-
csi pemoHTax WML nnéo pabota ¢
MOBbILLIEHHOW OCTOPOXHOCTBLIO. [Mpu
3TOM OJINTENBHOCTL paboT yBENNYM-

BaeTCs, HO LleNOCTHOCTb MeTesb Bee
paBHO He rapaHTUpyeTcs.

B TO Xe Bpems npu ycTaHOBKe
Ha KaXxObI FOPO4HbIN NyTb CTAHLUMMK
BxopgHas ABYx KOMMJIEKTOB annapa-
Typbl K31 U3 nyTn copTMpoBO4HO-
ro napka KOHTPONMPYITCA NpakTu-
YeCKM Ha BCHO ONMHY. [pu 3TOoM
KONMMYeCTBO annapartypbl, Tpebyto-
Len o06CnyXuBaHUsa U perynmpos-
KW, MUHUMasnbHO — MO OJHOMY MpwU-
emMo-nepegarLlemMy yCTPOUCTBY B
Havase KOHTPOJIMPYEMOro y4acTKa.
OTtnununtenbHas oco6eHHocTb K3I
N3 — npakTu4eckm HenpepbiBHOE
CNeXeHue 3a ABMXXEHMEM oTuena ¢
€XEeCeKYHOHbIM OOHOBMIEHNEM MH-
dropmMaumm 0 ero TekyLlen koopau-
HaTe 1 CKopocCTU aBuxeHus. U xoTa
PU3NYECKM KOHTPONMPYETCH TOSb-
KO nocnegHuin oTuen Ha y4vacTke,
COBpPEMEHHAs KOMMbIOTEPHAA Tex-
HWKa 1 nNporpamMMHoe o6ecrneveHune,
paspaboTaHHoe cneumanuctamm Po-
ctoBckoro dunmana BHUNAC, oT-
crnexuBaeT 1 oTobpaxkaet pacnono-
XKEHMEe OTLEnoB B COPTUPOBOYHOM
napke ¢ TOYHOCTbIO A0 BaroHa. One-
paTopbl COPTUPOBOYHOM FOPKU B JTtO-
60e BpemMs CYTOK, B NIO6YI0 norogy
MOryT ONpeaennTb 3anosiHeHme ny-
Ten No BCEN ANIHE U MNONYYUTb Han-
60nee 0OCTOBEPHYIO MHAOPMaLnIO
O MECTOHaxXOXOEHUN N CKOPOCTH
OBVDKEHWs MocregHero saroHa. 3ta
Xe MHopMaLuns NCNosib3yeTes Npu
yrnpaBfeHun 3ameanuTensMm napko-

oo
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BOM TOPMO3HOM MO3ULIMN N CKOPOC-
ThHO OBMXKEHMSA BaroHoOB. 3a cyeT
KOHCTPYKTUBHbIX OCOBEHHOCTEN
K3l N3 6e3 gononHuUTenbHbIX 3aT-
paT yBenuuunacb 30Ha KOHTPONs
BTOPbIX MO XOA4Y OBWXEHUS y4acT-
KOB OJINHOW CBbILLIE FrapaHTUPOBaH-
HbIX 450 M. B Hee Bownn BCE NMyTH
BMOTb O CTPENOK roprioBUHbLI hop-
MUPOBaHMS.

ConoctaBmB MOCbl U MUHYCBI
OBYyX TUMOB annapaTypbl KOHTPOSS
3anonHeHuns nyten — K3IM UMO Ha
ctaHuuu MiHckas n K3IM U3 Ha cTak-
Lunn BxogHas Mbl peLunnv BHeOpsTb
K3l N3 Ha Bcex obbekTax 3anagHo-
Cubupckon goporu. [Npn nogaepxke
PYKOBOACTBA AOPOrM 1 fenapTaMmeH-
Ta 6bIN onepaTMBHO BHECEHbI KOp-
PEKTUPOBKM B BbIMYLLIEHHbIE paHee 1
HaxofsLmecs B npouecce pa3pabdoT-
KW MPOEKTbI PEKOHCTPYKLMN OBYX rO-
poOK Ha ctaHuun MHckasa n ogHon Ha
ctaHumn MockoBka. B pesynbtaTe Ha
YeTHOM ropke ctaHuum MHckas Bce
nyTN COPTUPOBOYHOIO Napka B3amMeH
K3 UMM o6opynoBaHbl annapary-
pon K3l 3. Ha o4epean oemMoHTax
BbILLEK MOCTOB PE3EPBHOrO yrnpassie-
HWUS1 U MEPEXOL, Ha NOSTHOCTLIO aBTo-
MaTU4eCcKoe HaKoMeHNe BaroHOB B
napke — Tak Xe, Kak 370 yXe peanu-
30BaHO Ha cTaHuusx BxogHas n Kpac-
HOSAPCK-BOCTOYHbIN .

JoCTUrHyTbIN YpOBEHL aBTOMATU-
3aLmm ropoYHbIX NPOLLECCOB TpebyeT
1 OT pa3paboTHMKOB, 1 OT NPOU3BO-

PHUC. 3
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auTenen npuMeHsieMbIX YCTPOMCTB Mo-
BbILLEHWSA OTBETCTBEHHOCTM 3a MC-
npaBHyo paboTy BCEX YCTPONCTB aB-
Tomatu3daumnu. Ho nopoin nog
npeanorom aBToMaTn3aummn ycraHas-
MBaeTCs OrPOMHOE KONNYECTBO J0-
MOJTHUTENBbHbIX YCTPOMCTB, MMEIOLLIMX
HU3KYIO HaOEeXHOCTb U TPebytoLmx
MOCTOSIHHbIX PErynMpoBOK 1 NPodn-
NaKTWKK, a 9TO BeHET K YBENMUYEHUIO
3KCMyaTauMoHHbIX PACXO[0B, CHU-
>KEHUIO CTabUbHOCTN paboThbl BCEro
06bEKTa B LIENOM.

MHOro BONpocoB BO3HMKAET Npu
3Kcnnyaraumm gaT4MKoB cHeTa ocen
N UHONKATOPOB CKOPOCTU, BECOMEP-
HbIX YCTPOWCTB, ynpaBnsioLen an-
napartypbl BarOHHbIX 3aMefJInTeNen.
Tak, 4acTo BbIXOOAT U3 CTPOS U Tpe-
OYIOT 3aMeHbl JaTyuMKn cyeTa ocen
OrM-5001 (npon3BoACcTBO OMNbITHOIO 3a-
Boga PI'VIIC, r. PoctoB-Ha-[oHy),
yCTaHOBJIEHHbIE Ha CTaHumsx Bxoa-
Has n Kemepogo. Oatunkm YCO (npo-
N3BOACTBO VKeBCKoOro paavmosaso-
Ja) CNOXHbl B perynupoBke, fatoT
c6oun npu OCTaHOBKE OCW BaroHa B
30HE YyBCTBUTENIBHOCTU faT4mKa.

Wnavkatopsl ckopoct PUC-B3M
(3aBog «Wctok», r. ®pasmHo Moc-
KOBCKOW 06/1aCT1) UMEIOT Tak Hadbl-
BaeMbI «pexumM namaTm». [Npu «no-
Tepe» KOHTPONMPYEMOro ob6bekTa
npuoéop B TeyeHne 1,5-2 ¢ npogon-
XaeT hopMnpoBaTb IHAYEHUSA CKO-
POCTW, COOTBETCTBYIOLLIME MOCeaHe-
My 3ahMKCUPOBAHHOMY 3HAYEHMIO,

T. €. KaK 6bl «3acbinaeTt». Ecnu B
3TOT MOMEHT NPOVCXOAUT aBToMaTu-
yeckoe TOPMOXeHue oTuena B 3a-
MeLnuTensax, MOXeT co3faTbCcs
onacHasi cutyaums: cuctema aBTo-
MaTusaumm, nonyyasi UHdopmMaumio,
YTO CKOPOCTb OTLerna He MeHsaeTcs
W, HECMOTPS Ha 3aTOPMOXXEHHOE CO-
CTOsIHWE 3ameanuTens, NpogosKaeT
TOPMOXXEHWE N NHOTAA NEPEXOAUT HA
6oree BbICOKYIO CTYMNeHb. Korga xe
WHONKATOP CKOPOCTU «MPOChINaeTcs»
yepes 1,5-2 ¢, oTuen yxe 6e3Ha-
[OE>XHO NepeToOPMOXEH U MOXET flaxe
OCTaHOBUTLCS HA TOPMO3HOWN NO3K-
unn. B pesynbtaTe BEpOSTEH HAroH
Takoro oTuena c3agn-mayLmum 1 co-
yOapeHue Co CKOPOCTbIO, 3HAYUTESb-
HO npeBbILWaroLLert JONyCTUMY CO
BCEMMW BbITEKAIOLLIMMUN HEMPUATHBIMU
nocnegcrteusamMun. lNoka gaHHas npo-
6nema paspaboTymKamm NpnéopoB He
peLueHa.

Bo3HvKaeT pe3oHHbIM BOMpoC K
paspaboTymkam 1 NPOEKTUPOBLLMKaM
Takux ycTponcTs. Bedb no nokasa-
HUAM Taknx NpMOopOoB, Kak «MHANKa-
TOP CKOPOCTM», «AaTHMK CKOPOCTU»,
KOHTPONUPYETCH U aBTOMAaTU4ECKU
perynmpyeTcs CKOpOCTb [BWXEHWUS
OTLIeNoB ¢ o6ecrieveHremM Heob6xoau-
MbIX TpeboBaHuii 6e3onacHocTn. Ho
HW OOHO 13 NPUMEHSIEMbIX Ha cerof-
HSALLHMIA OeHb Ha ropKax CTpaHbl yCT-
POMCTB HE MEET METPOSIOrNYECKOM
aTTecTaumm 1, COOTBETCTBEHHO, He
rapaHTUpyeT TOYHbIX MoKasaHun. Ta-
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Kas cuTyauus HeHopMarsbHa, No3To-
My pa3paboTymkam 1 cneymanncTam
HenaptameHTa aBTOMaTnKN U Tene-
MEXaHUKN Heo6X0AMMO NPUIOXUTb
MaKkCuUMyM yCuUnum ans obecneveHms
B GnvkariLLee BpeMs COPTUPOBOYHbIX
rOPOK HaAEXHbIMU U3MEPUTENbHBIMM
YCTPOMCTBaMM.

Cneumanuctbl PocToBckoro dou-
nunana BHUNAC wvwyT nytu pelue-
HWA Npo6feM, yuYnTbiBas UHTEPECHI
3KCrnyaTaLmoHHOro 1 OnepaTuBHOro
nepcoHana, a He CTPeMATCS MoBbl-
CUTb NoKagaTenu paboTbl CUCTEM JTHO-
60 LieHoW. Tak, B NpOLUSIOM rofy Ha
cTaHuum BxogHas 6bin yCcTaHOBMEH
NynbT FOPOYHbIX ONEepaTopoB Ha 6ase
COBPEMEHHbIX CPeacTB MHanKauumm,
paspaboTaHHbI Hay4HO-NPON3BOa-
CTBEHHbIM 06beanHeHVEM «OKTA6pb»
(r. KameHck-Ypanbckuit). Ha ctan-
umn MHckaa npoxogsT vchbITaHus
JaT4YnKM cHeTa ocert HOBOMo MoKoJsle-
HMa YOO npoussogctea OO0
«Cnektp-T» (r. HoBocnbupck). 91un
YCTPOMCTBa NpakTU4eckn Heobeny-
XuBaembl, 60nee HadexHbl, camo-
CTOAITENBbHO HACTPaMBAaOTCA NPU yC-
TaHOBKE U U3MEHEeHUN NapameTpoB
BHeLLHeW cpefpl.

CpaBHvBas pasnunyHble yCTPOW-
CTBa U CUCTEMbI aBTOMATU3aLMM Ha
npakTuke, Mbl BbIGUpaem annapary-
py, ob6ecneymBaroLLy0 MakcMmMarb-
HbI YPOBEHb Ka4ecTBa U HaAEeXHOC-
TW He TOJIbKO CerofHs, HO U B
nepcnekTtnee. Hanpvmep, cnctema
FAL MM paspa6otkn OO0 «HII
«fOrnpomaBTOMaTU3aUmsa» UMEET XO-
poLUMiA ypoBEHb ANArHOCTUKM ropoy-
HbIX YCTPONCTB M HagexXHoe ynpas-
NeHve CTpenkamMmu Ha ropke ¢ Masnom
nepepaboTkow (ctaHumsa Kemeposo-
CopT1pOBOYHOE), HO He CNOCO6Ha aB-
TOMaT4eCcKu ynpasnsaTe 3amensimre-
nsmu. Torga Kak ropoYHbI KOMIMIEKC,
pa3paboTaHHbIr cneunanictamm Po-
ctoBckoro dmnuana BHUMAC, obec-
ne4vnBaeT NONTHOMYHKLMOHASBbHYIO rO-
pO4YHYIO aBTOMaTM3auuio B BuAae
aBTOHOMHOM CaMOJ0CTaTOYHOW CUC-
TeMmbl. [1pn 3TOM B KOHTYpe ynpasse-
HWA MapLUpyTaMm NPOMEXYTOUHbIe
penbcoBble Lenu 3aMeHeHbl Ha cHeT-
YMKM OCEN, 1 3a CHeT 3TOro B nepc-
nekTusHom cucteme I'ALL MH yBenu-
4yMBaeTCA CKOPOCTb pocnycka
OTLEernoB.

TonbKo TeCHOe B3aMOJeNCcTBme
3KCrnyaTaLnoHHMKOB 1 pa3paboTyn-
KOB, XOpOLLIee B3aMMHOE NMOHMMaHue
WHTEPECOB 1 NPO6IEM MOTYT rapaH-
TUPOBaTb HEYKIOHHbIA POCT NPOU3-
BOAMUTESILHOCTU, CTABUIILHOCTU U Ha-
OEXHOCTN, KOTOpbIA HEeo6xoaum
CerofHs afa otTpacnw.
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OMNbIT BHEOPEHWA CUCTEM XAT

TECHOE COTPYOHMYECTBO
PASPABOTHKOB M SKCTNYATALIMOHHKOB -
3ANIOI SODEKTUBHOU PABOTDI

[.B.BOH[IAPb,

TNaBHbIA MHXeHep CryX6bl
nepeBo3oK BocTo4Ho-
Cubupckon goporn

[.B. AHIPOHOB,
3aMecTuTenb Ha4arnbHuka
CNyXObl aBTOMATUKN 1
TenemexaHukm

Ha BocTto4Ho-Cubupckon popore
cneuyuanuctos PocToBCKOro
c¢hmnmana BHUMAC 3HaloT gaBHO.
Konnektus paspa6otan B 80-x rogax
NpOLUSIOro CToNeTus Nepeyto B
MCTOPUUN OTEYEeCTBEHHbIX XXeJie3HbIX
AOPOr MUKPOMPOLIECCOPHYIO
CUCTEMY aBTOMaTU3aLUM FrOPOYHbIX
npoueccoB KI'M n npo4Ho 3aHsan
nuaupyowme no3numMn B faHHON
o6nacTu.

M B HenpocTbie 90-e rogpl, korga 06beMbl NPOMbILLISIEH-
HOro NPON3BOACTBA, a C/Ie[oBaTeNbHO, U NEPEBO30K MO
BCEW CTpaHe 3Ha4YNTENbHO COKPaTUIUCh, BONPOCHI aB-
TOMartM3aumm OTOLUMM Ha 3afHWIA NaH, Ans MHOrmx
npeanpusiTUiA rMaBHbIM CTan BOMPOC BbKMBaHUS. B aToT
nepnop poCcToBYaHE CMOIIN COXPaHUTb KOCTSAK KOJEK-
TMBa n obecnednTb NPEEeMCTBEHHOCTb pa3paboTok. Tor-
[a 1 COCTOSINIOCb MePBOE MPaKTUYECKOE 3HAKOMCTBO
cneumanucTtos goporun n Poctoeckoro cdomnmnana BHUN-
AC — cuctemon aBTomaTusaumm 6b11m 060pyaoBaHbI
ropku Ha ctaHumm UpkyTck-CopTUpOBOYHbIN. XOTS ce-
rO4HS 9T CUCTEMbI YXe BbipaboTann CBOM pecypc u
annapaTtypa mMopasibHO U (PU3NYECKN yCcTapena, OHu
PYHKLNOHUPYIOT 1 6€3 HUX TPYAHO NPEeAcTaBmTb pado-
TY KOJIEKTMBA CTaHLMMW.

3a npolwlefLuee OecATUNeTME TEXHMKA N TEXHOSOInS
warHynn ganeko snepef. Bmecto annapatypsl KTC
JINYC-2 XapbKOBCKOro 3f1eKTPOTEXHNYECKOrO 3aBOAa,
3KcnnyaTmpyemon oo cmx nop B VipkyTcke, B COBpeMeH-
HbIX CMCTEMAX UCTOSb3YHOTCS BbICOKOHAAEXHbIE MPOMbILLI-
NEHHblEe KOMMbIOTEPBI. 3HA4YUTENBHO PacLLUMPUIINCE BO3-
MOXHOCTU BbIMUCIIUTENIBHON TEXHUKM U MPOrpamMMHbIX
CPELCTB.

Mbl BHMMaTENbHO cneamm 3a pesynstatamm paboT
crneynannctoB n3 PoctoBa-Ha-[JoHy B pa3nmyHbix obna-
CTSIX aBTOMAaTM3aLMMN XXENESHOOOPOXHOI0 TpaHcnopTa.
BneyatnsaioT ycnexm Halumx cocefen, roe Ha ctaHumm
KpacHosapcK-BOCTOUHbIN 3a KOPOTKMIA nepmon hakTu-
Yecku co3pgaHa ropka-astomart. I 0CO6€HHO NPUATHO
OTMETUTb, YTO 9TU pe3yNbTaTbl NOMYy4eHbl COBMECTHO
CO crneumanucTamm Bce Toro xe PocTtoBckoro unuana
BHUWNAC npu nogaep>xke u HenocpefacTBEHHOM y4ac-
TV BbIBLUENO rNaBHOMO MHXeHepa VIpKyTCcKoro otaene-
HWUS, a HbIHE rNaBHOro MHXXeHepa KpacHospcKom aoporu
E.A. CaB4eHKO. OTO MMeHHO OH B 90-e rogbl OpraHm3o-
Bas paboTy no aBTomatmsaumm ctaHumm Vpkytck-Cop-
TUPOBOYHbIMN.

3anorom ycnewuHon pa6oTsl BoctouHo-Crnbunpckor go-
poru sIBASETCA TECHOE COTPYAHMYECTBO CNyX6 nepeso-
30K 1 aBTOMaTUKWN U TenemexaHukn. BsanmonoHnmaxmve,
COBMECTHas! BbipaboTKa ONTUMAarbHbIX PELLEHWI 1 NOOXO-
OOB K UX peanu3aunm — BOT Te «CEKPETbI», HA KOTOPbIX
Mbl CTPOUM Hally paboTy. [nogoTBOpHOE COTPYAHUYE-
CTBO C pa3paboT4mkamu, roToOBbIMU BHMKATb B HALLM MPO-
6rembl, NPUHOCUT yCnex B paboTe Mo TEXHUYECKOMY Me-
PEBOOPY>XXEHNIO COPTUPOBOYHBLIX CTAHLMNA.

B TekyLem rogy 0OS/KEH 3aBepLUMTHCSA NEPBbIA 3Tan
PEKOHCTPYKLUMM CPEACTB MexaHnsaumm 1 asTomatunaa-
LN YeTHOM ropkn ctaHummn VpkyTck-CopTUPOBOYHBIN.
Mpexpge Bcero nnaHWpyeTcs 3aMeHa oTpaboTaBLUero
CBOW CPOK YNpaBnstoLLEero BbIYUCUTENBHOIO KOMMEeK-
ca CUCTEMbI FOPO4HOM aBTOMATMKKN, OGHOBEHME YaCTU
HanoNbHOro 060pYA0BaHNS U KabenbHbIX ceTen. [onHo-
CTbO MOLEPHU3ALMIO NpearonaraeTcsa 3aBepLUnTb B Cre-
aytowem rogy. lNnaHMpyem 3amMeHuTb BblpaboTaBsLLee
pecypc HanosbHOE 060pya0BaHNE, OCHACTUTL MyTU COp-
TMPOBOYHOIO Napka annapaTypon KOHTPOSA 3anosIHEHUA
nyTen Ha BCIO AJINHY. DTN TUMOBbIE PELLEHNSA YXKE OrMpo-
60BaHbI crneynanuctammn Poctosckoro ounmana BHAN-
AC Ha ctaHumax KpacHosipck-BocTouHbin KpacHospc-
Kon poporn, BxogHasa n MHckaa 3anagHo-Crnbupckomn
Ooporu.

Cenyac NpoeKTMpyroTCs pasnmyHble BapuaHTbl OCHa-
LLeHWS NMyTer COPTUPOBOYHOMO Napka annapaTypon KOHT-
posfs 3anofiIHEHUs NyTen C NPUMEHEHWEM annapaTypsbl
K3l Ha nHaykTnBHO-NpoBoaHbIX fatynkax (K3 Urg) n
Ha uMnynbCHOM 3oHampoBaHun (K3I 3) ¢ 30HOM KOHT-
ponsa 450...900 M. HoBble U PEKOHCTPYMpPYyEMbIE FOPKU
060pyayloTCA TakXe pasnnyHbIMU TUNaMm BarOHHbIX 3a-
mepnutenen. OT TOro, Kakue ycTponcTaa 6yayT 3anpoek-
TMPOBaHbI 1 B KAKOW KOHUIypaumm, BO MHOFOM 3aBUCUT
30pPEKTMBHOCTb PabOTbl COPTUPOBOYHOW CTaHLMN B Lie-
J10M. A 3TO B 3HAYMTENBHOW CTENEHM ONPEAENAETCA NO3u-
Lner pykOBOACTBA JOPOru 1 CNeLnanmcToB, B KOMMNETEH-
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LM KOTOPbIX HAXOAATCA BONPOCHI TEXHNHECKOrO NepPeBo-
OpPY>XEHWS.

W 3mecb cHOBa BaXkKHYHO pOsib UrpaeT TECHOE COTPYA-
HMYECTBO M B3aMMOMOHMMaHMNE MeXay Crnyx6amu, peLua-
IOLLIMMM O6LLIME 3aa4M, HO UMEIOLLIMMU NPY STOM pasnny-
Hble MHTepecbl. HaymHaa ¢ 3TOro roga BOMPOCHI
aBToMaTn3aLum COPTUPOBOYHBIX FOPOK MOCTENEHHO Nepe-
XO[AT U3 30HbI OTBETCTBEHHOCTM [JenapTameHTa aBToma-
TUKM 1 TenemexaHukm K denaptameHTty nepeso3ok OAO
«P>X0». Ho 3HaumnTenbHbIX M3MEHeHU B nogxogax K
aBToMaTM3aumm y Hac Ha [opore HeT. Kak 1 paHbLue, Bce
KIOY€EBbIE BOMPOCHI 06CYXAAKTCA U MPUHUMAIOTCA cre-
umanuctamm cny>xx6 COBMECTHO. [POEKTHbIE UHCTUTYTHI,
K COXXaneHuto, He Bcerga CnocobHbI B MOTHOM Mepe y4eCTb
KnUMaTn4eckme U NHble 0COHEHHOCTU KOHKPETHBIX CTaH-
UM 1M y4acTKOB Aopor. TONbKO umes 3a nnevamu coob-
CTBEHHbIN OMbIT MOUCKA N YCTPaHEHUS HENCMPABHOCTEN B
40-rpafyCHble MOPO3bl, MOXXHO B NMOSIHON Mepe OLIEHNUTb
BaXXHOCTb NMPUMEHEHMS HAOEXHbIX MasI006Cy>XMBaEMbIX
YCTPONCTB.

MoaTomMy NOAroTOBKa 3a4aHU Ha MPOEKTMPOBaHNUE U
TEXHUYECKMX YCIOBUIN AN HAC He npocTas dopmasib-
HOCTb. NognuncaHunio Nogo6HbIX JOKYMEHTOB NpeaLLecTBy-
€T CepbesHbI aHanu3 onbiTa AKCnyaTaumm NnoLO6HbIX
CUCTEM Ha y>Xe BBEEHHbIX B 9KCMyaTaumnio 06beKTax B
pasHbIX Yrosikax CTpaHbl, a TakKe TECHOe COTpyaHuYe-
CTBO C paspaboTyunkamu asnsi nomcka Hanbonee acpdek-
TUBHbIX PELUEHNA, COOTBETCTBYIOLLNX YCIIOBUAM KOHK-
peTHOro o6wvekTa. lNpu 3TOM BaXHY ponb UrpaeT 1
OnbIT cammx paspaboTymkoB. CneumanucTsl PocToBcko-
ro comnmana BHNMAC B gaHHOM Bonpoce, noxanym, BHe
KOHKypeHunn. OHM BHELPUNN CUCTEMBI aBTOMATMU3aLMMN
6onee 4yem Ha 20 COPTUPOBOYHBIX ropkax 6bisLuero Co-
BeTckoro Coro3a, pacnonoXeHHbIX B pasHbiX KNnmaTu-
YeCKMX 30Hax, MMELLNX PasdfNyHyt0 TEXHUYECKYIO OC-
HaLLleHHOCTb, MPOM3BOAUTENBHOCTb U KBanudukaumo
nepcoHana.

Ha ocHoBe cOBCTBEHHOIO OnbiTa paboThbl C 3TUM KOJI-
NeKTUBOM Ha cTtaHumm NpkyTck-CopTUPOBOYHbIN B NPO-
LWISIOM B POSN PsgoOBbIX CMeuMannucToB, a cemyac Kak
PYKOBOAMTENW, OTBETCTBEHHbIE 3@ NOArOTOBKY U NPOBe-
[OEHNE B XXN3Hb PELLEHNI B 06/1aCTN TEXHUHECKOW MONUTU-
KW Ha Jopore, Mbl 1 BNPeab pacCHnTbiBaeM Ha COTPYAHU-
4YeCTBO C pPOCTOBYaHaMW. A nnaHbl y 4OporK B o6nactm
OCHaLLIEHNs1 COPTUPOBOYHbIX FOPOK MacLUTabHbIe: 3TO ne-
PEBOOPYXXEHNE COPTUPOBOYHBIX FOPOK CTaHLUMIA NPKyTCK-
CopT1pOBOYHbIN 1 TalLLET, CTPOUTENBLCTBO HOBOW FOPKU
Ha cTaHumm CyxoBcKas U nepeocHaLleHne MarnbiX FropoK
Ha cTaHumsx Tanbubl, Bpatck n Yctb-Unumcek. B pelue-
HUM BCEX 9TUX 3afad XOTenocb Obl BUAETb Henocpen-
CTBEHHOE y4acTme CneumanncToB UHCTUTYTa. Konnektms
WHCTUTYTa MHTEPECEH €eLLe U TEM, YTO rOTOB BbIMOSHUTD
BCe paboThbl, HAYMHASA OT MPOEKTUPOBaHUS, 3aKaH4umBas
BHEOPEHNEM N COMPOBOXAEHMEM CUCTEM aBTOMaTu3a-
unn. Kpome Toro, paboTtaroLLme TaM BbICOKOKBanMuLm-
pOBaHHbIE CreumanucTbl MOMyT peLuaTb HeCcTaHaapTHbIe
3afayn, CBA3aHHbIe C pacLUMpeHnemM PYHKLNOHANBHBIX
BO3MOXXHOCTEW BHEAPSEMbIX M BHOBb pa3pabdaTtbiBaeMbixX
CUCTEM.

dopmynupys 3agayn NPoOEKTUPOBLLMKaM Npu paspa-
60TKe NpoeKTa NepeocHaLLiEHNA YETHOM FOPKK CTaHLMK
NpkyTck-CopTUPOBOYHBIN, ObINN yHTEHbI MOCNEAHNE [OC-
TUXXEHUS B BOMpOCax agToMaTm3aaLm ropoYHbIX npoLec-
COB: MPUMEHEeHNe ABYX KOMMIEKTOB annapatypbl K3IM N3
0N HAOEXHOro KOHTPOSIS NyTEN COPTUPOBOYHOIO Napka

Ha BCIO MNy6uHY, BHEOPEHNE B COCTaBe rOPOYHOIO KOMI-
neKca CMCTEMbI NOAAEPXKKM NPUHATUS PELLIEHWIA Ans One-
paTMBHO-OUCNETHYEPCKOrO N SKCMyaTaLMoOHHOr0 NepPco-
Hana, 0TKaad OT MPOMEXYTOYHbIX PENbCOBbLIX LEenen Ha
CMYCKHOW 4acTu ropku C opraHn3aLmen ynpasneHust Ha
OCHOBE c4eTa ocei. B 10 Xe Bpemsi nocne TLaTesibHoro
N3yyeHus paboTbl COPTUPOBOYHBIX FOPOK, OCHALLIEHHbIX
COBPEMEHHbIMWV CPeACTBaMU aBToMaTM3aumm, nepeq, pas-
paboTymMKaMm 1 NPOEKTUPOBLLMKAMU ObIfN NOCTaBEHDI
HOBbIE NPO6EMbI, TPEOYIOLLIME PELLEHNS.

Tak, Mbl COBMECTHO C pa3paboTynmKaMmn npuLLIm K
€0UHOOYLLIHOMY MHEHWUIO, YTO, UCMOJb3Ys BO3MOXHOCTH
annapatypbl K3l N3 n coBpemeHHOro nporpaMmmMmHoro
ob6ecneyeHns CUCTeMbl aBTOMaTU3aLmm COpTMPOBOYHOMO
napka, MOXeT 6bITb chopMMpoBaHa MosHOLIEHHAs Ba-
roHHas Moferb COPTUPOBOYHOro Napka. OgHako AJia 3Toro
B CUCTEME aBTOMaTtu3aumm He XBaTaeT UHgopmaunm o
MaHEeBpPOBbIX MEPECTaHOBKAax CO CTOPOHbI FOPfIOBUHbI
hopM1POBaHUS, 3aMbIKaOLLIEV NYTU COPTUPOBOYHOIO Nap-
Ka C NMPOTUBOMOJSIOXHOM MO OTHOLLEHWIO K FOPKE CTOPO-
Hbl. BKNoYmB B cucTEMyY AaHHbIE O MNONTOXEHUM U COCTO-
SAHUWN 3aHATOCTU CTPESIOK rOPfIOBUHBLI (DOPMUPOBAHMSA,
npeaBapuTesibHO OCHALLEHHbIX AaTYnKamMuy cyHeTa OCew,
Mbl paccUMUTbIBAEM MONYYUTb JOCTOBEPHYIO MHGOPMA-
LU0 O TEKYLLIEM HAKOMIEHNW BarOHOB Ha NyTsX COPTUPO-
BOYHOIO Napka B No60e BpeMs 1 Npu fitoObIX NOrogHbIX
ycnosusx. B aTom cnyvae Heob6xogumble faHHble 6yayT
nepegaBartbCs onepaTuBHbIM PaboTHMKaM CTaHLUMK U B
camy CMCTEMY aBToMaTuU3auun Ansg onTumMarnsHoro u 6e-
30MacHoro yrnpasneHns CKOpoCTaMM pOCMyCKa BaroHOB,
a Takxe Ans nosblLLeHNs 3PHMEKTUBHOCTN MAHEBPOBbIX
onepauun.

MomMmmo aToro, Nocne nepexofa Ha asToMaTn4eckoe
yrnpasfieHne 3aMegiMTensiMm NapKoBbIX TOPMO3HbIX MO-
31N 1 OTKa3a OT yCnyr onepaTopoB NOCTOB PE3EPBHOMO
ynpaeneHns Ha KpacHospckon n 3anagHo-Crubupckon
Joporax BcTasn BOMpoc O fasibHelLeM yCOBEPLLEHCTBO-
BaHMM BHEOPSAEMO CUCTEMbI FOPOYHOM aBTOMaTU3aLU.
CoBMeCTHO ¢ pa3paboTynkamm 61110 NPUHATO peLleHne
OOOCHACTUTb FOPOYHbIA KOMMIIEKC CUCTEMOM MPOMbILL-
NEHHOro TeneBmaeHus. TeKyLLasn TEXHONOrM4Yeckas cuTy-
auusi B 30HE NapKoOBbIX TOPMO3HbIX MO3MLMIA ByOeT oTo-
6paxarbCca Ha MOHUTOpax LeHTpanbHoro nocra AL, a
BMOEON306paKEHME 3anMCbiBaTbCA A9 NOCenyoLLero
npocmoTpa. OTO LOMKHO rapaHTMpoBaTh 6051ee BbICOKUIA
YPOBEHb 6€30MaCHOCTUN PaboTbl aBTOMATU3NPOBAHHOM COp-
TMPOBOYHOWM FOPKMK, TakK Kak onepartopbl LEHTPanbHOro
nocra npu 0Tkase YCTPOMCTB CUCTEMbI aBTOMaTU3aLmm
CMOryT BPY4HYIO yNpaBnsaTb NapkoBbIMU 3aMeninTens-
MU. Kpome Toro, Takoe OOOCHaLleHMe pacLIMpUT BO3-
MOXXHOCTM MPW aHanm3e NpuymH BO3HUKHOBEHWUS HELLTaT-
HbIX CUTYaLN Ha FOPKe.

YHuBepcasbHbIi MOOYIbHbIN NOAXOL, UCNOMb3YeMbIN
pa3paboTymKkamMm Npy CO30aHMn CUCTEM aBToMaTU3aumu,
No3BONAET BblOpaTh ONTUMANIbHOE TEXHUYECKOE peLLe-
HMe ons o6bekTa NbOoM KOHUrypawmm n MOLLIHOCTU — OT
Masion ropku ¢ nepepabotkon 300-500 BaroHOB B CYTKM
[0 BHEKNACCHbIX FOPOK. OTO O4EHb BbIFOAHO A5 9KCMy-
aTaLMOHHMKOB, TaK Kak NPy BHEOPEHUN HA FOPKax CUCTEM
pPasnn4HON MOLLIHOCTU C OAHOTUMHBIM HA6OPOM YCTPOMCTB
N TUNOBOW CTPYKTYPOM 3HAYUTESIbHO COKpaLLatoTCs CPOK
N 3aTpaTtbl Ha NOArOTOBKY crneuuanucTtoB. K ToMy Xe,
npoLLe o6ecneymBaTb FOPKKU 3anacHbIMU YacTsAMU, ObICT-
pee 1 Ka4eCTBEHHEE BbIMOSIHATCA PEMOHTHO-BOCCTAHO-
BUTESbHbIE PaboThl.

ABTOMATUKA, CBA3b, IHDOOPMATMKA 5 l
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B OTAENAX ®UNNANA

CBA3YIOWAS U UHTETPUPYIOLLIAA
CTPYKTYPA

B AoMUHUCTPaTMBHO-yNpaBneHyeckmin nepcoHan (AYIT)
PocTtoBckoro dmnuana HacuntbisaeT 18 YeroBek 1 BKITHO-
YyaeT gupekTopart, byxrantepuio, oTAen kagpos, apxus,
IOPUANYECKUI OTAEN, MAaTEHTHbIN CEKTOP.

BaxxHenLumMm nogpasfeneHnem senseTcs Gyxrantepus
dvnrana, Kotopas nnaHnpyeT 3KOHOMUYECKNe nokasa-
Tenu. [ns aToro onpegensoTca 06bEeM U CTaTbu 3aTpar,
06beMbl paboT, BbIPYYKHM U, raBHoe, Npubbinn. 3Tn Aax-
Hble fieXxar B OCHOBe MHGOPMaLMOHHOM MOAENW Npeanpu-
ATUSA, KOTOpas oTpaxkaeT PUHAHCOBOE N UMYLLIECTBEHHOE
MOJSIOXXEHWe, a TaKXe NiaHnpyemsble peaysbTaTbl AedTerb-
HOCTMW.

OT1pen kagpoB opraHn3yeT obecreyenve mnuana kaa-
pamu pabouux, CreumanncToB 1 CryXxatumx Tpebyembix
crneymanbHOCTEN N KBanunmkaumm, nx oby4eHne, paccra-
HOBKY, MOAroTOBKY 1 BocnutaHve. OTAen ocyLecTBnseT
TakXe BHYTPEHHUA N BHELUHWUA MOHUTOPUHI COCTOSIHUA
TPYAOBbIX PECYPCOB, OPraHn3aLmio BHYTPUMUPMEHHOMO
pbIHKa TpyAa, paspabdoTKy KaapoBOom MONUTUKN.

ApPXVBHbIN OTAEN HECET OTBETCTBEHHOCTL 3a COXPaH-
HOCTb OTYETHbIX BYXranTepckmx JOKYMEHTOB, MPorpamm-
HOro obecneYeHusi, MPOEKTHON JOKYMEHTaLmn, [OKYMEH-
TOB MO JIM4HOMY cocTaBy. 3ajada apxumesa —
CUCTEMATU3MPOBATb AOKYMEHTALMIO 1 NPOrpaMMHOe 06ec-
nevyeHue, KOTopble MOCTYrNatT Kak B OYMa)KHOM, Tak U B
3NEKTPOHHOM BUAE, a, NPy HeO6XOAMMOCTU, B KpaTyam-
LLIME CPOKM HaTW U NPeAOCTaBUTb HYXXHbIE JOKYMEHTbI. B
apxXMBHOM OTAes1e UMeeTcs BUBNMoTEKa, B KOTOPON MOX-
HO HarTN HeOBXOoAMMYIO AN Pa6OTbl HAYHHYIO U METOAN-
Yeckyto nuTepaTypy. bubnuoteka HacuuTbiBaeT 6onee
500 KHWI Mo NporpaMMMpPOBaHNIO, SKOHOMUKeE, ByXrasTep-
CKOMY y4eTy, KaJpoBoK paboTe, topuan4eckon temartu-
ke. [Ina yoo6cTBa ydeTa M noucka Heo6XxoamMMbIX KHUT
nporpaMMmCTbl oTaena NHPOPMALMOHHBLIX TEXHOMNOIMIA
dmnmana cosganv 6UGIMOTEYHYIO MPOrpamMMmy.

Opuanyeckmin otaen BbINOMHAET LUMPOKUIA CNEKTP pa-
60T OT NOAroTOBKM [JOrOBOPOB O COBMECTHOW AesATeNbHOC-
TV 0O NpefcTaBuTesNbCTBA B Cye MO CMOPHBLIM BOMPOCaM.

B cBs13M C NpUHATUEM KOMMSIEKCa 3aKOHOB B 061aCTU
WHTeNNeKTyasbHoM CO6CTBEHHOCTM BOCCO3aH NaTeHTHbIN
CEKTOp OJ151 COOENCTBUS N30BPETATENBCKON N UCCeaoBa-
TENbCKOW OeATeNbHOCTU COTPYAHUKOB. [ MaBHOM 3aJa4en
ero sBMfeTCsA okasaHue NoOMOLLM MHXEHepam 1 MOJIOAbIM
y4eHbIM punmana B Ka4eCTBeHHOM MPOBEAEeHUN Nnoncka
aHasoros no hoHAaM OTeHeCTBEHHOW N 3apyOeXxHON na-
TEHTHOW JOKYMEHTauUMnN U Hay4YHO-TEXHUYECKOM NuTepa-
Type B npoLiecce co3faHns HOBbIX TEXHUYECKMX CPeCTB
1 cucteM. 3a HernoJsHble ABa roga paboTHuKamm ounmana
Nnosy4eHbl CemMb NaTeHToB 1 iBa CBUAETENLCTBA O pernc-
Tpaumm nporpamm s 9BM v 6a3 gaHHbIX.

MaTeHTHbIN CEKTOP BbISBSET NOTEHLMAIIbHO OXpaHOC-
NOCOGHbIE pe3ynbTaTbl HAYYHO-TEXHNHECKOM AEATESbHO-
cTh; ochopmnseT n nopgaet B depepanbHbIi MHCTUTYT
NPOMbILLIEHHON COOCTBEHHOCTM 3a9BKN Ha U306pETEHNS
1 nonesHble MOLenu, 3asBUTENEM U NaTeHToBNaAe bLEM
koTopbIx ykadaH BHVAC; BegeT nenonpomsBoicTeo no
3asBKaM 1 COMNPOBOXAEHMWIO NaTEeHTOB, BKOYas onnaty
MOLUSIVH; FOTOBUT U NOAAET [OKYMEHTbI AJ17 AenOoHMpoBa-
HUS U perncTpaumm co3faHHbIX B dounvase nporpamm ans

byxrantepus ¢pnnmana (cnesa Hanpaso): Gyxrantep-
kaceup 1-4 kateropuu B.I. Mnywenko, skoHommct
B.3. 3axapetko, rnasHbii Gyxrantep O.A. Kysy6Go-
Ba,nomowHrmk Gyxrantepa H.lO. mywerko, crapwwuit
6yxrantep M.A. Monbckas

&

Hauanshuk otpena kappos E.B. Wabenshukosa,
pedpepert JT.A. Cnnua, HauanbHUK IOPUANYECKOTO
otgena E.B. MNuporosa

Mhxenep H.B. [oHuosa, sasepyrowas apxusom tO.B.
TopocsiH, 3asepytowas nateHTHsIM cektopom B.B.
LLymckas

OBM 1 6a3 gaHHbIX; NPOBOAWT NATEHTHbIE MCCNeoBaHMs
Ons onpefeneHns TEXHMYECKOro YPOBHS M TEHOEHLNA pas-
BUTUS TEXHNHECKUX OOBEKTOB; 06eCcneynBaeT COTPYaHM-
KOB MHOpMaLMen, B TOM YuCie U3yyaeT, oTéupaeT 1
npepocTaBnseT MHopMaumio No MHAMBUAYasIbHbIM 3an-
pocam; MPOBOAUT PETPOCMEKTUBHbLIN NATEHTHO-MHGOPMa-
LMOHHbIM MOWUCK.
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OTAEN ABTOMATUSALIUU
LIEHTPA YNPABNEHUA MEPEBO3KAMW

B Otgen aBTOMartMsaumm LEHTPOB
ynpaBneHus nepeso3kamm paspada-
TbiBAeT MPOEKTbl, peann3yeT MU
BHELPSET KOMMJIEKCHbIE aBTOMATU-
3MPOBaHHbIE MHGOPMALMOHHO-YNpaB-
AsoWmne cuctTemMbl s JOPOXKHbIX
LEeHTPOB yrnpaBfieHns nepeBo3kamm
N LIEHTPOB yNpaBfieHnss MECTHOM pa-
60TOW, aBTOMaTU3NPOBaHHbLIE aHaNu-
TUYECKME CUCTEMbBI OLIEHKWN KavecTBa
BbINOSTHEHWS 9KCMyaTauMOHHON pa-
60Tbl [OPOTK, a TaKXe aBTOMaTU3u-
POBaHHbIE aHANUTUYECKNE CUCTEMBI
Ons NIOrMCTUYECKOTO LieHTpa.
Cneuvanucramu otgena peanmso-
BaH psg KOMMJIEKCHbIX MPOEKTOB,
obecneunsaroLLMx asToMaTu3aumio
yHKLMI Cry>X6bl nepeBo3ok. Cpeaun
HUX crnegyloLlme aBToMaTu3npoBaH-
Hble CUCTEMbI: NSIaHNPOBAHMS FPY30-
BOW paboTbl OPOrv, aHanusa rpyso-
BOW paboTbl JOPOr 1 €€ CTPYKTYPHbIX
nogpasnenexHui, otyetHocty ALY
0 cryyasix 3aTpyOHEHWUA N CPLIBOB B
3KcnnyarauuoHHon paboTe Joporu,
yyeTa, KOHTPOS U NPOrHO3MPOBaHUA
BPEMEHHOr0 OCTaB/EHNS MOEe30B 6e3
JIOKOMOTMBOB Ha CTaHLMSAX OOPOr,
BeLeHMs 6a3bl AaHHbIX MPUKa30B Ha
3a[1ep>XKy 1 OTMNpaBfieHNe Noe3nos u
aBTOMaTUYeCKoW Nepedaym npukasa
Ha cTaHumto, a Takxke APMbI nHxe-
HEPOB MO KOHTPOJTO BbIMOSTHEHWS CPO-

KOB JOCTaBKM Ipy30B U JIOTNCTUYEC-
KOro LieHTpa.

Bce nepe4yncneHHblie MPOEKTbI
nmetoT o6LLYI0 TOYKY fOCTyNa, pea-
nu3oBaHHylo B Buae Web-nopTana
CnyX6bl NEPEBO30K, CPeACcTBaMM KO-
TOPOro OCyLecTBNAeTCA aAMUHUCT-
puypoBaHMe NPOEKTOB M MONb30BaTe-
nen. [daHHbIA nopTan BHeLPEH Ha
CeBepo-KaBkagackoli gopore. logo-
BOW 9KOHOMMYECKUI 3OEKT OT €ro
BHeOpeHns cocTasnseT okoso 4,9
MJTH. py6. Y1CNo aKTUBHbLIX MOJb30-
BaTeneu noprana — okosio 500 4eno-
BEK. ITO B OCHOBHOM pabOTHUKM
cnyx6bl nepeeo3ok 1 AUDTO, pa-
OOTHUKN CTaHLUMWIA, OTOENEHNA U yN-
paBneHus goporu. B HacTosiLee Bpe-
mMa otgen ALYIT ocyuwlecTtBnsaeT ero
TEXHNYECKOE COMPOBOXAEHUE.

B pamkax nporpammsl «Passutue
aBTOMaTU3NPOBAHHOW CUCTEMbI Yri-
paBneHus TAroBbIMK pecypcamm (6pu-
ragHas cocTaBfisitoLLas)» COTPYAHN-
kamu otena AUVYIT paspaboTaHbl 1
BHE[OPEHbI KITMEHTCKOE MPUINOXEHNE
1 XxpaHumble npouenypbl ans DB2 (Ha
Mainframe) no cpyHKUMsAM: pacHeT oc-
HOBHbIX Nnokasarenen paboTbl JIOKO-
MOTMBHbIX 6purag rpy30Boro aBmxe-
HUA, onepaTMBHbLIN KOHTPOSb WX
pexuma Tpyga v otabixa.

C HenocpenCcTBEHHbIM y4acTuem

Cnesa Hanpaso: sepywmit uhxerep H.B.Mononckui, nhxenep-nporpammmct A.H.Ky-
puH, HadansHuk otpena B.A. Llep6Gos, nhxenep-nporpammmnct MM .Ycaues, sepywmit
nrxeHep [.H.Kniownnyerko, nrxernep-nporpammmct B.C.Brikapop
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otgena ALYT1 xpaHvMble npouenyps!
ana DB2 TmpaxuposaHb! Ha BCIO CETb
OAO «P>X[». MporpammHoe o6ecne-
YeHne UCNoSIb3yeTCs JIOKOMOTUBHbI-
MU gucrneTyepamm.

OThen npuHMMaEeT akTMBHOE y4ya-
CTue B pa3paboTKe N BHEOPEHUMN TU-
NoBOW aBTOMaTU3NPOBAHHOM CUCTE-
Mbl yrpaBfeHnss MeCTHOW paboTou
(ACYMP) Ha egMHOM OOPOXHO-CETE-
Bon 6a3e gaHHbIX. ACYMP Bkntova-
eT B cebsa crnegyloLimMe OCHOBHblE
PYHKLMOHANbHbIE MOACUCTEMbI B
pamkax onepaTMBHOIO yrpaBieHUs:
TEKYLLIero KOHTPons MecTHom pabo-
Tbl; CMEHHO-CYTOYHOIO NfaHMpoBa-
HUA MECTHOW, rpy30BOM paboThbl U
NCMOb30BaHUs NMOrpy304HbIX PECYp-
COB; TEKYLLIEro NiaHnpoBaHus; ouc-
NneT4epCcKoro NnaHMpoBaHns opMU-
pPOBaHUs MHOIOIPYMMHbIX COCTABOB,
noga4m n ybopkn MeCcTHbIX BaroHOB
no parioHam rpy30BoK paboTbl CTaH-
UURn, nogbe3gHbiM MyTaM U rpy3o-
BbIM (hpOHTaM; ynpasneHunsi napkom
MOPOXXHUX BaroHOB; OMEPaTUBHOIO
aHanuaa.

PaboTbl Hap pa3paboTkon npo-
rpammHoro o6ecrneveHnss ACYMP Be-
nyTcs rno Hapsig-3agaHuamv LTI BHA-
WAC. CotpyaHukamun otgena ALV
paspaboTaHo NporpaMmHoe obecne-
YeHne O CeQyroLMX COCTaBnso-
wux ACYMP: aBTOmMaTM3MpoBaHHas
c1cTema c6opa HopMaTUBHO-CNIPaBOY-
HOW MHGbopMaLn; CanT HOPMAaTUBHOWN
N TEXHWYECKOW OOKYMEHTauUMu; psag
koMMoHeHT cepsepa ACYMP; nogcu-
ctema 6e3onacHoctn; APM nonb3o-
BaTens.

Mepas o4epenp ACY MP ycneLu-
HO caHa B 3KCnjyatauuio BeOoM-
CTBEHHOW KOMWUCCUM U pacnpocTpa-
HeHa Ha ceTu gopor OAO «PXX[». B
HacTosLee Bpems otaen ALLYT npo-
BOAUT paboThbl MO PasBUTUIO PYHKLIN-
oHanbHoro coctaBa ACY MP.

Konnektue otgena — 3710 CMo-
YeHHas komaHaa pa3padoTHNKOB MPo-
rpPamMmMHOro 06ecrneYeHsi, HaueneHHas
Ha JOCTUXKEHME 3arnaHMpPOBaHHbIX pe-
3ynbTaToB. Beicokuii npodeccroHasib-
HbI YPOBEHb 1 MOCTOSIHHOE CTpeMmIie-
HME K COBEPLLUEHCTBOBAHMIO CBOMX
3HaHWA, yMEHWI N HABbIKOB NOMOra-
I0T crieumanicTam oTaena B Kparyan-
LLIMe CPOKM peann3oBbiBaTh creLma-
NIN3NPOBaHHbIE MPOEKTbI BbICOKOMN
CNOXHOCTMW.
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B OTAENAX ®UNWANA

OTAEN MHO®OPMALIMOHHbIX TEXHONOMMA

B Otoen HopMaLMOHHbBIX TEXHOMO-
Ml co3aH HeMHOTUM 60os1ee NSATU NeT
Ha3agd. OH 3aHMMaeTCsl HayYHO-UC-
crefoBaTesbCKVMU M OMbITHO-KOHCT-
pyKTOpCKVMM pa3paboTkamm aBToMa-
TMsaumm 6GU3Hec-npoueccoB B
CTPYKTYpPHbIX nogpasgeneHnsax OAO

«P>X[»; ob6ecnevmBaeT HAOEXHYHO
n 6ecnepeborityto paboty UT-uHop-
pacTpyKTypbl PocToBCKOro thunma-
na; aganTupyeT 1 BHELPSET COBpe-
MEHHblE NHPOPMaLMNOHHbIE
TEXHOJIOrMK MO aBTOMaTM3aLmm Npo-
€KTHOW [esaTenbHOCTU; OKa3biBaeT

MOMOLLb COTPYOHUKAM MHCTUTYTA Mpur
OCBOEHMM HOBbIX TEXHOMOIMIA; y4a-
CTBYeT B COCTaBJIeHWM M/1aHOB aBToO-
MaTtnsaumm n nHpopmaTmnsaumm u-
nvana, paspabatbiBaeT NpeanoxXeHus
MO TEXHNYECKOMY NEPEBOOPYXKEHUIO.

B o6nacTb Hay4HO-UCcCneqoBaTens-

[Nepsbii psp (cnesa Hanpaso): sepywmit utxeHep A.B. MyxuH, nHxeHep-nporpammuct
OM. Cmetanmnn, agmunmctparop JIBC P.A. HukutH; BTOpo# psa: raBHbIM KOHCTPYK-
Top A.B. Mypasckuit, sepyume mnxerepsl A.B. Yursunues u B.A. TaptbiHckui,
HauansHuk otpena B.A. Cauko, sanenn\omwﬁ cekropom C.A. Kanambert, uHxeHepsr-

nporpammuctsl A.B. [enncos u A.B. Menshumkos

CKMX U OMbITHO-KOHCTPYKTOPCKMX pa-
60T BXOOAT NPOEKTUPOBaHWe, paspa-
60TKa, BHEOPEHNE 1 COMPOBOXAEHME
aBTOMATU3NPOBAHHbBIX MHZPOPMALOH-
HO-ynpasnsoLLmMX, NHGOPMALIMOHHO-
aHaNUTUYECKMX CUCTEM U CUCTEM MOA-
OEePXKM NpuHATKA petueHnin (CITP),
MCMONb3YOLLMX METOAbI MHTENNEKTY-
asIbHOro aHanM3a AaHHbIX; pa3paboTka
3KCMEPTHbIX CUCTEM aHaNIM3a TEXHNYEC-
KOO COCTOSIHUA U NMaHNPOBaHNS TeX-
HMYECKOro OBCNY>XMBAHWUSA YCTPONCTB
>KENe3HOOOPOXKHON aBTOMATUKU.
Konnektus otnena obecrne4vvsaeT
conpoBoxaeHne n nogaepxky JIBC
dmnuana, TEXHUHECKUX CpeacTs, VH-
TepHeT-caiTa 1 06LLIECUCTEMHbIX MPO-
rpaMMHbIX npoaykToB (Linux wu
Microsoft), pa3sutine KopnopaTnBHOro
nopTasna MHCTUTyTa B ceTu VIHTepHeT,
a TaKke ONTMMM3ALMI0 PACXOL0B, CBS-
3aHHbIX ¢ N T-nHpacTpyKTypoi.
CoTpyaHvkamu oTgena agantmpo-
BaHbl U BHedpeHbl npoekTsl APM
OHLL, APM LUHO »n APM WY guc-
neTyepckon uUeHTpanusauum «Ce-

OTAEN ABTOMATU3ALIMA TEXHONOTNYECKUX
NMPOLIECCOB COPTUPOBO4HbIX CTAHLIUA

B OTtgen opraH1M3oBaH 0QHOBPEMEHHO C OCHOBaHneM Po-
ctoBckoro cpununana BHMNAC. Torpa B oTaene paéotanm
MOJI0AbIE CMELMAnMCTbI M NPOrPaMMUCTbI-TEXHONOMN, NO-
NyYMBLUME NEPBbIN OMbIT aBTOMaTU3aLMM COPTUPOBOYHbIX
npoLeccoB Ha cTaHumn KpacHbi JTumaH. Ba3oBbiM 06bek-
TOM )15 TUPaXKMpOBaHus ropoyHoro komrnekca KI'M cra-
na toXXHas CopTMPOBOYHAsA ropka ctaHuuu bararick. B
TeyeHue nocneayoLmx Tpex net KM 6b1n 3anpoekTmnpo-
BaH M BHEOPEH MoYTU Ha ABYX AECATKaxX COPTUPOBOYHbIX
ropok Poccum n ctpaH CHI™.

[lBa cekTopa 3aHMMaloTcs pa3padboTKoM NporpamMmMHoO-
ro o6ecrneYvyeHns 1 MOHT2)XXOM YNPaBASIOLLMX BbIHNCIIU-
TeNbHbIX KOMM/IEKCOB Ha 06LEKTax BHEAPEHMS.

Otpen ns 20 cneumanncToB pa3pabaTtbiBaeT, BHEAPS-
eT 1 ConpoBOXAaeT CUCTEMbI aBTOMaTM3aLMK npoLecca
pacthopMnpoBaHna/HopMUPOBaHNA MOE3[0B, KOHTPONS,
OVArHOCTUKKN 1 aHanm3a COCTOSAHMSA HaMOJbHbIX U MOCTO-
BbIX ycTpornicte CLB, komnfiekcHor aBToMaTmsaumm u
yrnpaeneHnsi KOMMPECCOPHOW CTaHLMEN, TEXHNHECKNX KOM-

NnieKcoB npeobpaszoBaHUst CUrHaNOB HaroSibHbIX YCT-
POWCTB 1 MoZyrnen aBToMaTnaaLmm NPOMbILLIIEHHbIX yCTa-
HOBOK.

Paspa6oTaHHbIMK B OTAENE CUCTEMaMu aBToMaTnaa-
LM passiMyHbIX MOKOSIEHUI OCHALLIEHbI COPTUPOBOYHBIE
ropku craHuun Npkytck-CopTrpoBoyHbIv, Tarwert, Bxoa-
Hasi, ViHckas, BekacoBo-CopTupoBoyHoe, KpacHospck-
BoCTOYHBIN.

B 2004 r. otgen 6611 pasgeneH Ha paboyune rpynnebl,
KaXxgas n3 KOTopbIX 06bEANHAET CNELMANNCTOB, 3aHN-
MaroLLMXCH pa3BUTUEM M aganTtaumein nporpaMmmMHOro
obecrnevyeHnsa oTAenbLHOW cucTemMbl. Pabouve rpynnsl
cuctem M'ALL MH, APC-YVIT, KOK CVY AL, KCAYKC
Ob11 co3paHbl A1 o6ecrne4eHnsi BbICOKOro ypoBHS cre-
Lmanusaumm npm peLleHmm CroxXXHbIX TEXHOIOrMYECKMX
1 anropuTMMYECKNX 3a[a4, NOBbILLEHWS OTBETCTBEHHO-
CTW pabOTHUKOB OTheria 3a KOHe4YHbl pe3ynbTaT, a
Takxe Ona 6onee 3pPEKTUBHOIO COMPOBOXAEHUSA U
pas3BUTUSE CUCTEM FOPOYHOI0 KoMMekca. 3a Bpems pa-
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TyHb» Ansa y4actkoB CeBepo-KaBkas-
cKon goporu 1 Ha Eneukom otgene-
Hum KOro-BocTouHoi.

[na aBToMaTn3MpoBaHHOM cucte-
Mbl yripaeneHus npoektamv BHUAAC
pa3paboTaHbl 1 BHEAPEHbI (DYHKLMO-
HasbHblE MOLYIM AN CO30aHNA MPOEK-
TOB, hOpPMMPOBaHNA KarieHOAPHbIX M1a-
HOB M CMET K HMM C MocfiedyroLLmnm
3KCMOPTUPOBAHMEM [aHHbIX B 6a3bl
OaHHbIX Primavera Project Planner for
the Enterprise n Expedition. Ans ACY
HNOKP OAO «P>X[» —nporpaMmMHble
MOoZynu K nogeuctemam chopmMmposa-
HUS €XXerogHbIX NaHoB, 3aKIHEHUs
[J0roBOPOB Ha BbIMOSTHEHME MPOEKTOB U
KOHTPONS Mx UcrionHeHws. [Npryem npo-
rpaMmMHbIn NpoayKT npoekta ACY HU-
OKP 3apeructpupoBaH B [ocynap-
CTBEHHOM peecTpe Nporpamm.

OcyLecTtBneHa paspaboTtka, BHe-
OpPeHne 1 CONpPOBOXOEHNE CUCTEMBI
MoAOEPXKN NMPUHSTUS PELLIEHWI O one-
paTBHO-ANCMETHEPCKOrO M 3KCNiya-
TaLUMOHHOro NepcoHasia aBToMaTuU3mpo-
BaHHOW COPTUPOBOYHOM FOPKM.

Bonee Tpex neT oHa ycneLuHo aen-
CTBYET Ha aBTOMaTU3MPOBAHHOW COp-
TUPOBOYHOW ropke ctaHumn KpacHo-
ApCK-BOCTOYHBIN.

PaspaboTaH nporpamMmmHbIi MOAYS1b
K 3aaa4e «[ eHepatop BbIXOOHbLIX (HOPM
ANA NnaHnMpoBaHuWs, NPOBEAEHVS U aHa-
JIN3a «OKOH» Ha CETW XENe3HbIX O0o-
por», npegHasHaYeHHbIA ans onepa-
TMBHOIO MHOrO(YaKTOPHOro aHanmaa
paboThbI MO MAAHNPOBaHMIO U UCMOSHE-

HMIO «OKOH>» Ha OCHOBE MHhopMaumu,
UMMNopTMpyeMon 13 6a3bl daHHbIX DB2
BLI OAO «P>X[». OH obecne4mBaeT
aBTOMAaTUHECKY0 06pabOoTKy NocTyna-
tomx 13 CYB[] DB2 'BL nepBryHbIX
OaHHbIX MO «OKHaM» 1 3arpy3Ky 1x B
XpaHuUnuLLIe AaHHbIX; hopMUMpOBaHne
1 NpefocTaBfieHne onepaTBHbIX UH-
hopMaLIMOHHO-aHANIUTUYECKMX MaTe-
pranos (0TYETOB) 3a MPOLUEALLINIA Ne-
pVoL (MCMOSHEHME «OKOH») U By OyLLMIA
nepvop, (MNaHMpoBaHMe «OKOH»); Mpe-
JOCTaBfieHne yooOHbIX CpefcTs Ang
NpoBeAeHNsA MHTEPAKTUBHOIO, MHOIO-
MepPHOro aHanM3a niaH1MpPoBaHWst 1 UC-
MOJSTHEHUST «OKOH» U hOpPMUPOBaHUS
OTHETOB MPOM3BONLHON (hOPMbI (B Tab-
JIN4HOM U rpadon4eCcKoM BMUOE); BO3-
MOXHOCTb yaneHHOro 4octyna K UH-
dopMaLNOHHO-aHaNMUTUYECKUM
mMarepuasnam CUCTEMBbI.

s conpoBOXAEHMSA U MOAREPXKKN
J1IBC chunmana, TeXHU4ECKNX CpeacTB
N OB6LLEECUCTEMHBIX MPOrPaMMHbIX MPO-
OYKTOB COTPYOHWKaMK OTAENa paspa-
60TaHbl N BHEAPEHbI KOPNOPATMBHbIN
nopTasn MHCTUTYTa; MporpamMmma MOHU-
TOpvHra cerMmeHToB NHTepHeT 1 VIHT-
paHeT; NporpamMmbl y4eTa 1 aHanmsa
TenedoHHoro Tpadmka mn Tpaduka
nepefayv oaHHbIX; NporpamMma MHBEH-
Tapu3aLmm NepCoHasIbHbIX KOMMbOTe-
POB N MPOrpPaMMHOro o6ecrneyeHus.
CnepyeT OTMETUTb, YTO CO3OAHHbIN
BHYTPEHHWI KOpPNopaTMBHbIA nopTan
WHCTUTYTa NO3BOJISIET NPEdOCTaBNATh
COTPYOHVKaM HeoOXOoOMMYHO UHApopMa-

Lo 6e3 NOTEPY BPEMEHW Ha €€ MOUCK.

Bce coTpygoHvKM oTgena vMmetoT
BbiCLLEEe NpodunbHOe o6pa3oBaHue,
NMPUYEM HEKOTOPbIE N3 HUX MPOJOIKa-
0T 3a04HO COBEPLLEHCTBOBATL CBOM
3HaHus. Tak, B.A. TapTbiHCKuiA 1 A.B.
[leHncoB yyaTtcs B 3a04HOM acnmpax-
Type PIYTIC, B.W. Ca4ko 3akaH4umBa-
€T 3a04Hoe 06y4yeHre B AHX npu Npa-
BuTenbCcTBe PO. [1na npuBneveHns Ha
paboTy TanaHTIMBON MOOAEXWN Cpe-
av ctymeHTos PIYTIC npoeoguTces Le-
neHanpasJieHHas kagpoBas NonTUKa.
CoTpygHukamu oTaena ctany Hegas-
Hve BbinyckHukn PIYTMC A.B. Yur-
BUHUEB, B.A. TapTbiHCKUIA, A.B. Menb-
HukoB 1 A.B. [leHncos.

B cBSi3u ¢ BbINOMIHEHMEM Pa3HO-
pPOLOHbIX 3afa4 B OTAENE CO3aH Cek-
TOp Mo pa3paboTke KOpnopaTUBHbIX
VNHGOPMaLMOHHO-YMPaBIStOLLIMX CUC-
Tem (KNYC), saBenyeT kotopbim C.A.
Kanam6eT. OH — BblcOKOKBanundumum-
POBaHHbIN CreumanmcT, HeogHOKpaT-
HO NPOX0Ans 06y4eHmne No TEXHOJO-
ruam 1 npogyktam Microsoft, Takum
Kak «[1poeKTupoBaHme 1 peanuaaums
XPaHUNuLL, faHHbIxX Ha 6aze MS SQL
2000», «OcHOBbI ynpaBneHus Npoek-
Tamn B Microsoft».

MepcneKkTuBHbIE MnaHbl pa3BUTUSA
oTAena OCHOBLIBAKOTCA Ha cTpaTeru-
YeCKMxX Luensax nHetutyTta. Cpegm Hux
— pa3BuTWE HanpaeeHms No GusHec-
aHasIMTUKe M OCBOEHME HOBOrO Ha-
npaefieHnst — ynpaefieHns kopropa-
TUBHbLIMU 3HAHUAMM.

[Nepssivi psg (cnesa Hanpaso): urxerep-nporpammuct K.H. 3aruka, nhxenep-anektporuk B.B. Yeapos,
urxenep J1.E. Poroea, sasepytowmit cektopom paspabotku nporpammibix npopykros M.I. Cankos,

nauansHuk otpena B.P. Opukanse, sasenytowmin cekropom anekrponmnku B.C. Kynakos;
BTOPO# pag: nhxeHep-nporpammmct M.A. MNosaHskos, Bepywmin uixeHep A.B. MnbueHko, urxerepsi-

nporpammmctsl E.H. Yenens, A.H. Casuukuit, tO.E. Mpeunwkun, N.A. Onbreitsep, rnasHbii KOHCTPYk-
top [.B. PonnoHos, sepywmit ixenep M. A. Bupiokos, urxenep-anexktpornk A.A. Pyperko, uHxerep-
nporpammmct K.B. AdonnH, urxenepsr-anektrpornkn C.C. Pypenko, B.C. Kosanes
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60Tbl 3TUX TPy cuc-
TeMbl 6bINM 3HAYUTESb-
HO MOLEPHU3NPOBAHbI,
OOMNOSIHEHbI (PYHKLMA-
MW, obecrnevmnBaoLLMn
BbICOKOK24Y€CTBEHHYO
M HageXxHyto paboTy ro-
PO4HOr0 KOMMJeKca B
uenom. 3To No3BOsMIO
Ha page CopTUPOBOY-
HbIX FOPOK COKpaTUTb
onepaTopoB NOCTOB pe-
3E€pPBHOr0 ynpasneHus,
CHM3UTb KONN4YECTBO, a
3HA4YUT, N CTOUMOCTb
TEXHNYECKMX CPEeACTB U
camoe rnaBHOe UCKIIo-
YNTb BNNSIHME YernoBe-
yeckoro daktopa Ha
XOf, TEXHONOIrMHYECKOro
npouecca npu BbINos-
HEHMN caMol OTBEeT-
CTBEHHOM ornepauumu —
ynpaBneHnn Hakone-
HWEeM BaroHOB B COpPTU-
POBOYHOM Mapke.
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OTOEJIbl ®UNUANA

OTAEN NMPOEKTUPOBAHWUA

B Otgen NpoekTMpoBaHus paspabarbl-
BaeT MPOEKTHO-CMETHYIO IOKYMEHTa-
L0 B MOJSTHOM 06beMe (MPOoeKT, pabo-
Y1 NPOEKT, paboyas OKYMEHTaLMSA)
no Tematuke ununana v BbINONHAET
NPOEKTHble paboTbl NO JOroBOpam C
3aKas34rKkamMu 1 Hapsg-3adaHnsaMm Nog-
pasgenennn BHANAC. B otgene pa-
6oTtaet 18 ven. BeayLume cneynanumc-
Tbl UMEIOT CTaX paboTbl B MPOEKTHbIX
opraHmsaumsx ot 10 go 20 net. B
paboTe ucnonbadyetca APM npoekTu-
pOBaHWs TEXHNHECKOW OKYMEHTaLMN
paspaboTtkm «VMIMCAT»> (MIYT1C). Nx-
XXEHEPbI-CMETYMKM UCNOMb3YOT NPO-
rpammHbIv komnnekc ABC.

LM 1 MeXaHM3aumm Ha ctaHumsax ba-
Tanck, Xabaposck, HensabuHck-Mnas-
HbIli; 060pYAOBaHUS ABYXMNYTHbIX Ne-
PEroHOB OCHOBHbIX TPaHCMOPTHbIX
HanpaseHU NOCTOAHHO-OENCTBYHO-
MMM YCTPOMCTBaMM aBTOBITOKNPOB-
K1 Npu OpraHM3aumm OBuxeHus no-
€3[0B N0 HenpaBWUIbHOMY MyTU Ha
CeBepo-KaBkasckol gopore; kanu-
TanbHOro pemoHTta yctponcts [OLI-
Kpyr Ha y4acTtke MwuHepanbHble
Bopp! — MNpoxnagHas — Ctogepesc-
kasi. Takxe OCyLLEeCTBMEHbI MPOEK-
Tbl anst KCAY-CI1 4yeTHOM cucTemsl
cTaHumm NpkyTck-CopTUPOBOYHbIN,
HoBOKy3HeLK-BOCTO4YHbIN, LeHTpa

[epssisi psg (cneBa HaMPaBo): HaYANBHKMK cekTopa asTomataaumu ropok A, [aHswimH,
nrxenep 1-i kateropmun O.H. Yycroea, Hauanshuk otpena B.B. Mopnunaes, samecturens
pupekTopa no npoekmposatuio B.J1. JTuneikuH, sepywme mnxerepst O.H. Toposas,
B.B. ITiotnkos; sroposi psg: nrxenep 1-4 kareropum A.A. TNoropenos, sefywwmi nHxeHep
H.B. IuneiikuHa, urxeHep-npoekmposumk M.A. Kocrerko, HauansHuk cekropa CLIB
C.B. ConoposHukosa, sepywmit urxerep AM. Jlobakos, nHxerep 1- kateropuu

C.A. Cokonosa, seaywmit nixerep T.A. Opukanse, uhxerep 14 kateropun M.H. Map-
ThiHeHko, Bepyumi uxeHep AM. LLmenesa, nrxenep A.A. YykaHos

B nocnepgHue roabl otaen BbINon-
HWN NPOEKTbI aBTOMAaTM3aLMM FOpOY-
HbIX MPOLECCOB Ha CTaHuun KpacHo-
ApCK-BOCTOUHLIN; MopepHU3aumm
CUCTEMbI aBTOMaTM3aunn CopTUPO-
BOYHOW rOpKKM Ha cTaHummn BxogHas,
annapartypbl NOACUCTEM FOPO4HOIO
komnnekca B coctaBe KCAY CI1 Ha
cTaHumm bekacoBo-CopTUPOBO4HOE,
YCTPOWCTB rOPOYHOW LieHTpanMsauum
cTtaHumm Kanpgpiraw (KasaxcTaH) v
ycTporicte CLUB n cBasu gsyxnyT-
HOW BCTaBkM Ha neperoHe Mauecta —
XocTa; KOMMNSIEKCHOM PEKOHCTPYKLMMK
TEXHUYECKMX CPEACTB aBTOMaTn3a-

ynpaeneHuns nepeso3kamun Kyinbbl-
LLIEBCKOM [OPOrn, COBMELLEHHOrO C
LIEHTPOM CUTYaLMOHHOMO ynpaBieHns
Cawmapel, S ctaHumm LLlepok; o60-
pynoBaHusa yctponcteamu CLB
noAbLE3AHOro XKene3HoOOPOXHOro
nytn K nopty «AMO-TOA3»; cTpou-
Tensctea BOJIIM n KITC n BocctaHoB-
NEeHNs onepaTUBHO-TEXHOSOMNHYECKOM
1 obLeTexHonormndeckon ceasu, Cra
B HeyeHcKkom pecnybnuke.

B 2005 r. otaen BbINOMHU 06bEM
NPOEKTHbIX paboT Ha cymmy 13,3 MIH.
py6., B 2006 r. — Ha cymmy 14,82
MJTH. py6.
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