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VIIK 669.713.7

A. H. Aatamomrkus, B. B. 3omorapes

AJI'OPUTM PACUYETA ITPOI'HO3UPYEMOTI'O TPA®UKA ITPU ITPOEKTUPOBAHUU
PACTIPEJAEJIEHHBIX CUCTEM OBPABOTKH U XPAHEHUA NTH®OPMALINU

Pacuem npocnosupyemozo mpagura umeem pewaroujee 3navenie Ha smane nPoeKMupOB8anUs KAHAL08 GHYMPEHHE20
MENCKOMNOHEHMHO20 B3AUMOOCUCMBUS 8 PACNPEOENeHHbIX cucmemax 0opabomxu u xpanenus ungopmayuu. Paccmam-
pusaemcs UCHOIb308aHUe 3AKOHA pacnpedeienus ciyiainslx eenuuun Iapemo, A6n1410uie20cs 0CHOBOI al20pUmma pac-
uema HeobX00UMOU NPONYCKHOU CHOCOOHOCIU MAaKuX Kananos. llpediodicen nonpasounslii Kodghduyuenm, yHusepcanu-

SUPYIOUULL NOTYHEeHHbLE Pe3YTbIMAMmbl.

OCHOBHO# MPOOJIEMOIi TIPHU TPOSKTHPOBAHUU KaHAJIOB
BHYTPEHHETO MEKKOMIIOHEHTHOTO B3aUMO/ICHCTBUS SBIISCT-
Csl IPOTHO3UPOBAHNE W PacIPEACICHIE HarPY3KH — TPaH-
3aKIUi TaHHBIX MOJB30BATENsAM U IMpoleccaMm. MeTossl,
IIMPOKO MTPUMEHSAEMBIE B COBPEMEHHBIX PACHPEIEIICHHBIX
cucreMax 00pabOTKHU M XpaHeHHs MH()OPMAIMH JUTS peliie-
HUSI 9TOH 3a71a9M, B OCHOBHOM OPHUEHTHPOBAHBI HA BTOPYIO
YacTh, ABISACH PA3INIHBIMHU JUCIUILTHHAME paclpe/ierne-
HUsI Harpy3Ku. B naHHOM cTaThe MPUBOANTCS HOBBIH MOIX0
K MPOEKTUPOBAHUIO PACIIPEACICHHON CHCTEMBI, TO3BOJISTIO-
MK TPOTHO3UPOBATH TpaUK HA ATare IUIAHWPOBAHUS U
aHaIN3a.

CoBpeMeHHbIe JUCIUIUTUHBI (METO/IbI) PacIpeeNeHHs
HATPY3KH MOAPA3ICISIOTCS, COTIACHO Kiaccudukanuu [ 1],
CIIEYIOIIIM 00pazoMm:

— Ha CTaTUYEeCKuUe, IPU KOTOPBIX paclpesie]IeHue Harpy3-
K HE 3aBHUCHT OT TEKYIIIETO COCTOSIHHS CHCTEMBI 1 ITPONCXO-
JIUT Ha ATaIe 3aIycKa B SKCIITyaTalllIo;

— IMHAMHUYECKHE, TIPH KOTOPBIX PacIipeieIeHNe Harpy3-
KU IPOUCXO/IUT B 3aBUCUMOCTH OT TEKYIIEH CUTYyallUH.

OOpammasich HEMOCPEACTBEHHO K OMHCAaHHIO METOJIOB,
HYXHO OTMETHUTb, 9TO UX KITaCCH(HKAIII OCHOBAHA Ha TEX-
HUYECKHX OCOOCHHOCTSIX PeaTi3aIHiH.

K mpumepy, kaccudurarus [2] pa3menser MeToIs! pac-
IpejieTIeHNs] Harpy3KU Ha CIIeAYIOINE YPOBHHU:

—ypoBeHs 4. J[ig pactipenenureneii Harpy3Ka ypoBH: 4,
Ha3bIBAEMOI'0 TaK u3-3a coorBeTcTBHs Mozemn OSI/ISO, xa-
paKkTepeH aHaJIN3 ePeaBacMbIX JaHHBIX TOJIBKO Ha YPOBHE
npotokona TCP / IP, He moxoast 10 ypOBHS MPUIIOKCHUS U HE
npuHuMas Bo BHuManue HTTP-3anpoc npu nepenanpasiie-
HUH JaHHBIX Ha cepBep. Takol MEXaHN3M Ha3bIBAIOT CIETIBIM
K COJIepKaHMIO, MIIH HEMEJUICHHBIM CBS3bIBAHUEM;

—ypoBeHb 7. [y pactpeaenuTeneil Harpy3ku ypoBHs 7
XapaKTEepPHO PEIICHNE O MapIIPyTHU3AIMH 3aI[POCA TOIBKO MPH
nonyyenuu HTTP-nakera. IIpu aTom, nposens ananus URL,
TaKHe yCTPOMCTBA MOTYT y4ECTh THII 3aIIPOCA, OIIEHHUTH €T0

TPY/Z0EMKOCTb H OTIPEJICINTh, Ha KAKOM CEpBEpPE HAXOANUTCS
HYKHBIH pecypc. DTOT MEXaHH3M Ha3bIBAIOT YYTKHUM K CO-
JepsKaHuro [3], MK OTIIOKEHHBIM CBS3BIBAHHACM.

CrenyromuM pasziesIieHIeM sBISIETCS pa3/eieHIe METOI0B
TI0 TIPUHIINITY JEHCTBHS Ha CTATHUECKUE U TMTHAMUYECKHE.

Crarnyeckure MeTos — 3To MeTossl Random n Round
Robbin (RR). B Merone Random cepBep BrIOMpaeTcs ciryJaii-
HBIM 00pa30M ¢ MOMOIIBIO PABHOMEPHOTO PACTIPECTICHHSI.
Jucrminaa Round Robbin peanu3yeTt mpHHITUIT TUKITAYSC-
KOTO TIepedopa, KOTOPBIH B YMCTOM BU/IE BBIIVISLANT TaK: i~ 110
cueTy 3asiBKa IOCTYIAeT Ha CEpBEP C HOMEPOM, PaBHBIM OC-
TaTKy OT AeneHus i Ha N, rie N — KOJIMYEeCTBO CEPBEPOB.

Hawubonee pacripocTpaHeHHBIMU JUHAMHYECKUMH CIIO-
cobamu pacrpe/ie/icHus Harpy3KH, COTIIAcHO [ 1; 4] sBistroT-
CsI CIIe/TyIOIIHNe:

— Least Loaded (LL)— Bb100p cepBepa 110 KpUTESPHIO HaK-
MEHBIIIEH 3arpy3KH €T0 PECYPCOB (IPOLIECCOP, MAMSTh, JIHCK,
KOJIMYESCTBO OUepeieii COOOIeHU );

— Least Connected (LC) — Be160p cepBepa o KpUTEPHIO
HauMEHBIIEro Ynciia TeKyIux oTKpbIThiX TCP / IP coenmyne-
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— Fast Response (FR) — Bb160p cepBepa 1mo KpuTepuro
caMoro ObICTPOTO OTBETA Ha TECTOBBIN 3aIPOC OT pacHpe/ie-
JMTENS HarPY3KH;

— Weighted Round Robbin (WRR) — npu nukianyeckom
riepedope KaxxXJI0My CEPBEpY, B OTIIMYHE OT CTATHUECKOH THIC-
uHBL RR, riepeiaercst moapsia He OfivH 3a11poc, a HECKOMb-
KO, B COOTBETCTBHH C BECOM CEPBEPA, IPOIOPIIMOHAIEHOM,
K IIpUMEDY, €ro TEKYLIEH 3arpy3ke. Bec cepsepa, kak npaBu-
JI0, OTIpeeNsIeTCs B TEUCHNH CeaHca 110 3apaHee BhIOpaH-
HBIM TTapaMeTpaMm.

Jlrobast TUCIUITIIMHA OCHOBBIBACTCSI HAa CTPYKTYpPE pac-
Npe/eIeHHON cCHCTeMbl 00pabOTKM M XpaHEHHs JIaHHBIX,
TIpeICTaBICHHOM B Tab1. 1. B Hell yka3zaHb! ocHOBHBIC (DyHK-
I[M MCOJIB3YyEMBIX KOMIIOHEHTOB ITPOrpaMMHO-HH(pOpMa-
IIMOHHOW CpeIbl KJIacTepa, 00eCIeunBaIONINX B3auMOICH-

Tabnuya 1

CocraB kJj1acTepa pacnpeea1eHHONH HHPOPMALUOHHOMH CHCTEMbI

Kommonent

ODyHKIHUS U COCTaB

Pacnpenenurens Harpy3ku
Harpysku

Bri6op 1 obecrieuenne NomTHO(YHKIMOHATBHOCTH METO/Ia PACIpe/IeIICHUS

Beb-cepBep

ObecrievyeHre TpaH3aKLIHii, MpUeM 1 00paboTKa JaHHBIX, MOAICPIKKA
MIPOMEXYTOYHOTO IIPOrpaMMHOro obecreyeHus, () OpMUPOBAHKE 3aIIPOCOB

CepBep MPUIOKCHUH

Obecneyenne KOHKPETHBIX (DYHKIHH, IPECTaBICHAE JaHHBIX

Ba3za nanHbIx

XpaHeHHe U NPpEAOCTAaBICHUC JaHHBIX JJIA O6pa6OTKPI nponeccaMu, KIMCHTAaMU




Mamemamuxka, mexanuka, ungpopmamuxa

CTBHE C YAAJICHHBIMH TTOJIb30BATEIISIMH U IIPOLIECCAMU PEIl-
JIMKAIMH U PE3EePBUPOBAHMSI.

[TepeuncienHbIe BBIMIE ANCIUIUIMHBI MOTYT SIBISATHCS
aHaJIOrOM ITPEJIaraeMoro HIKE METO/1a IPOTHO3UPOBAHHS
Tpaduka. OCHOBHBIM HEZIOCTATKOM, KOTOPBII OTPaHUINBACT
UCTIONB30BaHHUE TI000H N3 HHUX, MOXKET CTaTh PE3KOE M3MEHE-
HUe TpaduKa, He TPEAYCMOTPEHHOE 3apaHee.

IMokaskeM fasnee MpeAnoChIIKH CO3/IaHus AITOPUTMa pac-
4eTa, ONMCAHHOTO B JIAHHOW CTaThe, M TIOCTaHOBKY pelliae-
MOM MM 3aJIa4u.

Co3znanue 1 9KCIuTyaralyst COBpeMEHHbIX NT00AIBHO pac-
MPeJICNICHHBIX CHCTEM 00pabOTKH M XpaHEHUsI HHPOpMaLuK
TpebyeT MaKCHMaJIbHOTO NCITOJIb30BAHMS NMEIOIINXCS Pe-
CYPCOB M TEXHHUYECKHX BO3MOXKHOCTEH. J{71st 3TOr0 HE00X0-
JIIM pacdeT IPOrHO3UPYEMOoro Tpaduka ere Ha Tare mpo-
EKTUPOBAHHS KaHAJIOB MEKKOMITOHEHTHOTO B3aMOJICHCTBUS
pactipeneeHHON CHCTEeMBI, 0COOEHHO IS TII00AIBHO pac-
TIPEIETICHHBIX CETEH Mepeiadn TaHHBIX.

[TycTp MMeeTcst mpoeKkTupyeMast No0abHO pacipeie-
JICHHAsI, TeTepOTeHHAast KOMIIBIOTEPHAS cHcTeMa 00padoTKH
1 XpaHeHust nHpopmanmu. HeobxoanmMbIM yciioBueM npu-
MEHHMOCTH OTIHCBIBAEMOTO aJITOPUTMA SBISIETCSI cOOIIOzIE-
HHE CJIeTYIOIINX OrpaHHYESHHH:

— 3ampoc ¢aiina SBIsETCS €IUHUYHBIM JACHCTBHEM
TIOJIB30BATEIS,;

— Ha3Ha4YeHHE KOMIIOHEHTOB 33/1auaM MPOU3BOIAMTCS J10
pacdera;

— KaX/IbIli KOMITOHEHT UMEET OTAEJIbHBIN JIOTHYECKHI
BBIJICIICHHBIN pa3/ien o01ieii 0a3pl JaHHBIX;

—3ampoc K IF000My pa3zaeny o01meit 6a3sl JaHHBIX, COOT-
BETCTBYIOIIIEMY KOMIIOHEHTY PacIpeelICHHOH CHCTEMBI,
PaBHOBEPOSITEH;

— JIOITyCTUMOE BPEMSI BBITIOJIHEHUS TPAH3AKIMK 00pat-
HO TIPOTIOPIMOHANIBHO pa3Mepy ¢aiina.

TpeOyercst onmcaTth 4acTOTY 3aIIpOCOB MOJIb30BaTeNeH Ha
nepenady ¢aiiiioB omnpezeneHHoro pasmepa. [lomyuennoe
3Ha4YeHHEe HanbosIee BEPOSITHOTO pa3Mepa 3ampalinBacMoro
(aiina ucnone3yeTcs U pacyeta HEOOXOMUMBIX 3HAUCHUH
MPOIYCKHOH CITOCOOHOCTH BHYTPEHHHX KaHAJIOB MEKKOMIIO-
HEHTHOTO B3anmoieiicTBus. [Ipu aToM 3apanee U3BECTHBIMU
CUNTacM MAHUMAJIBHBIH pa3Mep (aiia, KoTOpBIit MOKET OBITh
3aIPOIIEH, U NPOMYCKHYIO CIOCOOHOCTh BHEIIHHX O OTHO-
IICHHUIO K CHCTEME KaHaJIOB Iepe/iaun JaHHBIX.

[lepBblil aTan peanusannu anropuTMa NpeacTaBiseT co-
60if o0ocHOBaHKE TpUMeHeHH s 3aKkoHa [TapeTo aust pacueTa
HamboJiee BEPOSATHOTO pa3Mepa 3alpamrmBaeMoro ¢aitna.
B03MOXXHOCTB PUMEHEHHSI 3TOTO 3aKOHA JUISl PEIICHUS JIaH-
HOI 3a/1auu noka3zana B [4; 5], rie yka3aHbl U OCHOBHBIE OCO-
O6eHHOCTH ero mpuMeHeHus. Vcronap30Banne pacmpesene-
HUS CITyJaiHbIX BeanuuH [lapeTo Juist pacuera yacToT 3amnpo-

cOB (haii;IOB OTpeeNeHHOTo pa3Mepa B TI00AIBHO pacipe-
JISTICHHOH crcTeMe 00padOTKH M XpaHEHUS JaHHBIX MT03BO-
JSIET TOTYYUTh 3HAUCHHUS, XapaKTEPHU3YIOIIHE BEPOITHOCTD
MIPEBBINICHNST pa3Mepa 3alpaliniBaeMoro IoJIb30BaTeIeM
(haiina Ha/1 OTIPEIETICHHBIM 3KCIIEPUMEHTAaTOPOM MHHUMAITh-
HBIM pa3MepoM ¢aiina B 6aze TaHHBIX.

[Tpu pacuere MCIIOIB30BAHEI CIIEAYIONIHE 0003HAYCHUS:

— W — pa3Mep 3ampainBaeMoro Qaia;

— W,— MUHMMAalbHBIHA pasmep Qaiina B 6ase JaHHbIX;

— P(w/w,) — BEpOATHOCTB TIPEBBIIIEHAS Pa3MepPa 3anpa-
mBaemMoro (aiiia Haj mokasateneM w, B w/ w,pas;

— ¢ — TIapaMeTp pacIpeaeIeHus..

BeposTrocTs mpeBbInIeHus pasMepa daina B w /w, pa3
HaJl ToKa3aTe/leM HOPMUPOBKH W, aNlIPOKCUMUPYETCs pac-
npenesnenuemM [lapeTo, UMEIOLMM B JaHHOM 3a/1aue CIEAYI0-
IIAH BUT:

0, w <w,
Pwiw) =0
Ewew e w= w, >0,
e w,= 1 k6aiT; ¢ = 0,9.

Br16op mapametpa ¢ B padore [ 1] mpearaeTcst BBIION-
HSTB B 3aBUCHMOCTH OT BH1a (haiiiioB, coJiepkaluxcs B 0ase
JAHHBIX CHCTeMBI. M3 mpemnokenHoro naTepsana [0,9; 1,1]
BBIOpaHa HIDKHSISI TPaHUIA, 9TO PEKOMEHI0BaHO B [4; 6] st
THIIEPTEKCTOBBIX (haiiioB, COAEPIKAIINX ayANO- X BUJICOKOM-
TIOHEHTHI pa3MepoM He Oosee 15 MOaiir.

B pesynbrare pacuera noixy4eHsl pacueTHbIC BEPOSTHO-
CTH 3arpoca ¢aiisa orpeaeeHHoro pamepa (Tadm. 2).

Henocrarkom nosrydeHHOI TaOJIUIIBI YaCTOT SIBIISICTCS MX
HE3aBUCHMOCTh OT IPOITYCKHOW CITOCOOHOCTH BHEIITHETO
kaHana. CienoBaTenbHO, KOHQUIYpalUst CHCTEMbI HE Y4H-
TeIBaeTCs. Ha mpumepe pacdetoB B paboTax [4; 5] MOXKHO
YBUJIETH, 9TO HEOOXOINM MOTIPABOYHEIH K03 HUIIHCHT, OTI-
peiesIoNi HeOOXOAUMYIO TIPONYCKHYIO COCOOHOCTh
BHYTPEHHUX MEKKOMIIOHEHTHBIX COSANHEHHUH IS KaXI0TO
KOMITOHEHTA INI00aIBHO PAaCPEICIICHHON CUCTEMBI 00paboT-
KM 1 XpaHeHWs JaHHBIX. Hioke mpeacraBieHsl Gpopmyna U
Pe3yIBTaThI pacyeTa MPOCKTHOM MPOIYCKHOM CITIOCOOHOCTH
BHYTPEHHHUX KaHaJIOB.

[Tpu 5TOM HCIIONB3YIOTCS CIETYIOMNE 0003HAYCHHS:

— A —Marpuia Ha3Ha4YeHUs] KOMITOHEHTOB 3aJ1a4aM, dJie-
MEHTHI KOTOpOW TpuHUMaIoT 3HadeHne 0, ecian (aiter u3
JIOTUYECKOTOo pasJielia, COOTBETCTBYIOIINE KOMIIOHEHTY, HE
MOTYT OBITh 3aITPOIICHEL, U | B UHOM ciTydae;

— @, — DJIEMEHT MaTPHILbI A;

— [ — HOMEp KOMIIOHEHTa CHCTEMBI, MPUHAIeKAINN
uHTepBamy [1, N, tae N — ob1iee KoImdecTBO KOMIIOHEHTOB,
BKJIIOYasi pe3epB;

— j — HOMEp BBINONHIEMON 3a7auu, NpUHAIEKALUN
unTepBany [1, M], rne M — ob1iiee 4uCiio 3a/1a4 CHCTEMBI;

Tabauya 2

BeposiTHocTh 3ampoca daiina

Pasmep ¢aiina BeposTHOCTb 3ampoca Pasmep daiina BeposTHocTh 3ampoca
1,5wp 0,416 552 150w, 6,6E-05
S5wo 0,042 286 500w, 6,7E-06
10wy 0,011 33 1 000wy 1,8E-06
15wy 0,005 244 5 000wy 8,31E-07
50wy 0,000 532 10 000w, 8,44E-08
100wy 0,000 143 15 000w, 1,05E-08
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— g, — HPOIyCKHas CMOCOOHOCTB i-r'0 KOMIIOHEHTa pac-
HpeIeNIeHHON CHCTEMBI, CyMMa MPOITYCKHBIX CIIOCOOHOCTEH
BHYTPEHHUX MEKKOMITIOHEHTHBIX CBSI3€H;

— L, — KOIIM4Y€CTBO BHY TPEHHUX MEKKOMIOHEHTHBIX CBSl-
3eil /-0 KOMITOHEHTA pacnpeeIeHHON CHCTEMBI;

— W — mpomyckHast ciocoOHOCTh BHENTHETO KaHala Ie-
penaun nHQGOpPMAIUH, C KOTOPOH COEINHEH /-1 KOMITIOHEHT
pacupeeeHHON CUCTEMBI.

KoadduiueHT npomyckHoM ClIOCOOHOCTH CPEJIbI kgi, KOp-
PEKTHPYIOLIHH ITOTyYSHHBIEC PE3yJIBTaThl B 3aBUCHMOCTH OT
UCTIONB3YEMOM TEXHOIOTHH ¥ MTPOEKTHBIX 3HAYEHHH CKOPOC-
TH MIepe/ladn JaHHbIX, TPE/IaraeMblii aBTOpaMH, UMEET BUJT

“Tm
(> a)6L
J=1
a popMysa pacdyera MPOCKTHOM MPOIYCKHOW CIIOCOOHOCTH
— BUJL

gi

M (W)
g, =ky——,
te

e M(w) — MaTeMaTUIECKOe 0XKHUIaHUE BEJTMIUHBI W/ W;
G — mocTosiHHAS cpeibl (TIPOITYCKHAs CITOCOOHOCTH THITOBO-
0 BHYTPEHHETO KaHaJa), B JaHHo# 3a1a4e G = 10w, out/c;
i — HOMEP KOMIIOHEHTA; {, — JIOIlyCTHMOE BPEMS BBITIOJIHE-
HUSI OTIEPALIIH.

Anroput™ OBUT apOOMPOBAH HA MPOEKTUPYEMOH CHC-
TEME TUCTAHIIMOHHOTO O0Pa30BaHUS, Y OBICTBOPSIOMICH
NPE/ICTaBICHHBIM BBIIIE TPEOOBAHUSIM (CM. PUCYHOK).

OCHOBHBIMH KOMIIOHEHTAMH PaCIIPEIeICHHON CHCTEMBI
00paboTKM 1 XpaHEHHs IJAHHBIX B ATOM CJIy4ae CTaHOBSTCS
CIIETyIOIIHNE:

— Jorndeckas 0a3a JAHHBIX CHCTEMBI C OCHOBHOM (PyHK-
LMeH XpaHEeHHs JaHHBIX;

— cucTema ynpasJeHUs 0a3aMu TaHHBIX, PACTIPEEICH-
Hasi BHYTpH armapaTHOro KJacTepa;

— TO/ICUCTEMA 3aIIUTHI MH(OPMAINH, BKJIIOYAOIIAs Ha-
0op mpaBuUII pacIpeieNIeHUs JOCTyIIa;

— cEcTeMa BHYTpEHHEH KOMMYHUKAIINH, TIpeTHA3HAYCH-
Hasi JUIsi 00CCIICUYCHUS BO3MOXXHOCTH BHYTPHCHCTEMHBIX
TpaH3aKUUI TaHHBIX;

— KOMITOHEHTHI ¢ ()YHKIIUSAMU PCILTUKAIIAN U PE3CPBHO-
TO KOTIMPOBAHMS;

— CHCTEMa YIpaBJICHUS HAJCKHOCTHIO, TIPOU3BOIAIIAS
TEKYIUI aHATH3 ¥ OICHKY (DYHKIIMOHUPOBAHUS CUCTEMBIL;

— BeO-cepaep;

— CHCTEMa YIPABIICHUS COJICPIKUMBIM;

— KaHaJI M@KCETEBOTO B3aNMOACHUCTBHS, 00eCIIeunBaio-
A BO3MOKHOCTh MEKKJIACTCPHBIX TPAH3aKIIUI JaHHBIX;

— cucTeMa KOMMYHUKAIUH;

— KOMITOHEHTHI, BRITIOHSIOMNE (PYHKITHN TECTHPOBAHUS
Ka4yecTBa Mepeiady U KOHTPOJIsi paboTOCIIOCOOHOCTH.

[IpencraBnennas Ha cxeMe (CM. pUCYHOK) CHCTEeMa JIHC-
TaHIMOHHOT0 00pa30BaHMs CO3/1aHa Ha OCHOBE OIEPaINOH-
HOM CUCTEMBI C OTKPBITBIM UCXOAHBIM KoJoM UNIX.

Kpome Toro, cucrema nmeet Marpuily 4 Ha3Ha4YEeHUS KOM-
MOHCHTOB (Tab1. 3)

B pesynsrare ObITH TOTyYeHB MUHUMAJIHHO HEOOXOTH-
MBbIC 3HAYCHUS TPOITYCKHOMN CIIOCOOHOCTH BHYTPCHHUX Ka-
HAJIOB MEKKOMIIOHEHTHOTO B3aNMOJICHCTBHUS IIS YCTICIITHON
Tpan3akiuu (Tadm. 4).

MWUHHUMATBHO HEOOXOTUMBIC 3HAYCHUS TPOITYCKHOM CIIO-
COOHOCTH KaHaJIOB MEKKOMITOHECHTHOTO B3aUMOACHCTBHS B
3aBUCUMOCTHU OT U3MCHEHHUSI IOy CTUMOTO BPEMEHH BBITIOJ-
HEHUS TPaH3aKIIAH IPENICTaBICHBI B TA0I. 5.

[Ipennaraemplit aBTOpaMu AJITOPUTM pacyeTa MPOrHO3H-
pyemMoro Tpaduka MOXKeT OBITh IPIMEHEH IPH MTPOSKTHPO-
BaHWH BHYTPEHHUX MEKKOMITOHEHTHBIX CBSI3eH pacipeesieH-
HBIX CHCTEM 00paOOTKH U XpaHCHUS HHPOPMAIIUH.

Takum 00pa3zoM, UCTIONB30BAHUE 3aKOHA PaCIIPEIEIeHHs
CITyJaifHBIX BeJTn4rH [TapeTo B kKadecTBE OCHOBHI aNTOpUTMA
pacuera mporHo3upyeMoro Tpahuka 1 ONMCaHHOTO B TaHHON
CTaTbe pacueTHOro Kod((HIMEHTa TTO3BOJISIET ONPEACIUTh

Krmotent 1 Kment 2 Kment 3 Kmiest I
I I I I
WFPH-1 VFH-2 Mo genmeioe
0 G HEHEE
Tecr | Tecr KadecTEa
paboTococobrocT Beb-mopran® TepearD
DcHOEHAR [ Pezeprran
CHCTEMA CHCTENTA CHCTENA
YIIp ABIIE A VIpaETerT — VIIp ABTIEEIA
UmeparoHHan [IpomesEyToOMEHD & [IpomesEyTowEH 8
CHCTERA o o
| |
Habop npasrm® Mactep Macrep TecT crHeTeMEL
1) TITHEAITIE FATMTET
1
EO 1% BN 2%
Jlorsmaeckag BT cre Tene:

CTpyKTypHas cxema IpoeKTUPYEMON CUCTEMBI
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Tabruya 3
Martpuna Ha3HAYeHHs] KOMIIOHEHTOB 3a1a4aM
KomnoneHt 1 2 3 4 5 6 7 8 9 10 11
Cucrema XpaHeHHs _ 1 1 1 1 0 0 0 0 0 1
JTAHHBIX
CI/ICTftMa yHpaBJIeHUS 1 ) 1 1 1 0 0 1 0 1 1
023011 TaHHBIX
DJeMeHTHI 3aIUTHOI 1 1 ) 0 0 | 1 0 | 0 1
TIOJICHCTEMBI
Cucrema BHyTpeHHEH 1 1 0 ) 1 0 1 1 0 0 1
KOMMYHHKAIHI
Macrep periKaum 1 1 0 1 - 1 0 0 0 0 0
Cucrema yrpasieHus 0 0 1 0 1 ) 0 0 0 0 0
HaJIeKHOCTBIO
Beb-cepBep 0 0 1 1 0 0 - 1 1 0 1
Cucrema yrpaBieHHs 0 1 0 1 0 0 1 ) 0 0 1
KOHTEHTOM
Kanan MEIKCETEBOro 0 1 0 0 0 1 0 ) 1 0
B3aUMOJICHCTBUS
CucremMa KOMMYTallUl 1 0 0 0 0 1 0 1 - 1
Cucrema TeCTUpOBaHUS 1 1 1 1 0 0 1 1 0 1 )
1 KOHTPOJIS
Tabruya 4
MunuMaIBHO HEOOXOIMMBbIEe 3HAYEHHSI TPONMYCKHOI CMOCOOHOCTH KaHAIOB
i KoMmoneHT Sa; GL;, M6aiit / ¢ Y, M6aiit / ¢ g’z’tl\i%i ?c/) ¢
1 Cucrema XpaHeHHs JaHHBIX 5 10 2 1,20
2 Cucrema ympasieHus 6a3oi 7 10 2 0.86
JIAHHBIX
3 DJeMeHTHI 3aIUTHON 6 10 2 1,00
TIOJICHCTEMEI
4 Cucrema BHyTpeHHEH 6 10 2 1,00
KOMMYHHKAIHI
5 | Macrep perukanuu 4 10 2 1,50
6 Cucrema yrpaBieHHs 2 10 2 3,00
HAaJIEXXHOCTBIO
7 | Beb-cepBep 5 10 4 2,40
8 | Cucrema ynpaBieHHUsI KOHTEHTOM 4 10 4 3,00
9 Kanan MEKCETEBOro 3 10 4,128 413
B3aUMOJICHCTBUS
10 | Cucrema KOMMYTalUu 4 10 4,128 3,10
1 Cucrema TeCTUPOBaHUS U 7 10 4128 1,77
KOHTPOIISt
Tabnuya 5
Pe3ynbTaThl pacyeTa NpoMyCKHOI COCOOHOCTH KAHAIOB
. _ . 8p1, MOaiiT / ¢ | g,2 M6aiir / ¢ gp3 MoOaiir / ¢
i KommoneHnT W, Moaiir / ¢ (.= 5¢) (.= 0,7 ¢) (t,=1c)
1 | Cuctema XxpaHeHHs TaHHBIX 2 0,72 0,51 0,36
2 Cucrema yrmpasieHus 06a3oi 2 0.51 037 0.26
JIAHHBIX
3 DJeMeHTHI 3aIUTHON 2 0.60 0.43 0.30
TIOJICHCTEMEI
4 Cucrema BHyTpeHHEH 2 0.60 0.43 0.30
KOMMYHHKAITHI
5 | Macrep periMKaniu 2 0,90 0,64 0,45
6 Cucrema yrpaBieHHs 2 1,80 1,29 0,90
HaJIEXXHOCTBIO
7 | Beb-cepsep 4 1,44 1,03 0,72
] Cucrema yrpasieHus 4 1.80 1,29 0.90
KOHTEHTOM
g | Kanammexceresoro 4,128 2,48 1,77 1,24
B3aUMOICHCTBUSI
10 | Cucrema KOMMYTaIU{ 4,128 1,86 1,33 0,93
1 Cucrema TeCTUPOBAHHS U 4,128 1,06 0.76 0.53
KOHTPOJISI
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MHHHMAaJIEHO HEOOXOIUMYIO ITPOITYCKHYIO CIIOCOOHOCTB JUIS
KaXKJJOro KOMIIOHEHTA, BXOJIAIIETO B NI00ATbHO PacIpe/IeeH-
HYIO CHCTEMY 00paOOTKY M XPaHEHHS JaHHBIX. DTO TIO3BOJISET
OCYIIECTBIISITH BBIOOP TEXHOJIOTMH pean3aliy BHYTPEHHNX
MEKKOMITIOHEHTHBIX CBSI3€H U yBEIIMYUTB CKOPOCTH IIepeadu
JIaHHBIX B HUX Ha 3Talle IPOCKTHPOBAHUSL.
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A.N. Antamoshkin, V. V. Zolotaryev

FORECASTED TRAFFIC CALCULATION ALGORITHM
FOR DELAYED INFORMATION SYSTEMS DESIGN

Forecasted data traffic calculation solve importance problem on designing internal channel step for intercomponent
data change in delayed system there processes and keeps the information. Here is considered use the Pareto law of the
sharing the random quantities as base of the calculation algorithm of necessary reception capacity such channels, as
well as is offered corrective factor, which universalizes results.
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K. B. bornanos
JNHAMMUKA KOHBEPTEPOB C [IUPOTHO-UMITYJIBCHOM MOI[YJI?IHI/IEfI

Paccmampusaromes ocnoghvie cxembl KOHEEPMEPOS € WUPOMHO-UMNYILCHOU MOOYIAYUEL C MOYKU 3peHUs OUHAMUKU
NPOMEKAOWUX 8 HUX NPOYeCccos, a MAKdHCe HeKOMopble AcneKmyl cCunmesa Koppekmupylowux 3eenves. Ilpedcmasnena
MemoOuKa MoOenUpoBans OGHHBIX CXeM NPU NOMOWU NPOSPAMMHBIX npodykmos Simulink u MathCAD c¢ ucnonv3o8anu-

eM CIMPYKMYPHBIX CXEM.

B cBsI3u ¢ NIMPOKUM CIIEKTPOM NMPUMEHEHUS DJIEKTPOH-
HBIX YCTPOWCTB aKTyaJIbHOM sBIsIeTCS pobieMa obecriede-
HUSI TpeOyeMOro KauecTBa BXOHOTO HAIIPSHKEHUS 110 TAKUM
napameTpam, Kak Kod(h(DUIIHEHT ITyJIbCaIiK HAPSKEHHMST, KO-
s umment cradbunmsanuu Hanpspkerns, KI1/1 nctounnkon
MUTaHMs, OBICTPOICHCTBHE CXeM cTabMIM3anny (0COOEHHO
MIPY KOMMYTAIMU PEaKTHBHOM HArpy3kn). st oOecriedeHus
9THX TPeOOBaHMI HCIIOJIB3YIOTCS CTA0MIIN3ATOPBI HANPSDKe-
Hust. [IpuMeHsst KOHBEPTEPHI C IHUPOTHO-UMITYITBCHON MO-
nmymsnueit (LHVM) B kadecTBe CTaOMIN3aTOPOB, MOXKHO d(-
(heKTHBHO yNpaBJIAThH TAPAMETPAMHU BBIXOJHOTO HAIpshKe-
HUS, TIPH 3TOM o0ecTiednBas prueMIIeMble MaccorabapuT-
HBIE [T0KA3aTeIN NPOEKTHPYEMBIX YCTPOUCTB.

CyImIecTBYIOT TP OCHOBHBIE CXEMBI IIpeo0pazoBaTesei
HAaIpsHKSHUS: ¢ TOHKEHUEM U TIOBBIILICHUEM HaIPSDKEHUS,
a TaKk)Ke MHBEPTUpYIolIas cxema. HecMOTpsi Ha BHENTHIOO
CXOXKECTbh, 3TH CXEMBI UMEIOT HECKOJIBKO 3HAYUTEIBHBIX pa3-
JIMYUH, TPOSIBIISIOIIUXCS B TOM, YTO CXEMa C TOHWKEHHEM
HAaIpsHKEHUS SBIACTCS TTOCTIEA0BATENBLHOMN, a CXEMa C TIOBbI-
IIEHHEM U MHBEPTHUPYIOIIasi CXeMa — IapajuiebHbIMHU. J{iis
YIIY4IICHUS TapaMETPOB BBIXOIHOTO HANPSKEHUS ¢ TOMO-
IIBIO KOPPEKTUPYIOIINX YCTPOHCTB HEOOXOTUMO UMETH ITPe-
CTaBJICHHE O JIMHAMHYECKUX ITPOIIECCaX B ATUX CXEMaxX, 0CO-
OGEHHO 0 MEPEXOAHBIX MPOIIECcCax MPH BKIFOUCHUN H KOMMY-
TaluK Harpy3KH.

B ocHoBHO# cxeme moHmxkaromiero kouseptrepa (ITHK)
(puc. 1) B kauecTBe KiIt04a S 0OBIYHO UCIIOIB3YETCs OUITO-
JSIPHBIN TPAH3UCTOP CTPYKTYPbI n—p—H, OJTHAKO B TIOCIIETHEE
BpeMs 311eCh BCe Jarre cTaBsT #-kaHanbHeie MOII-Tpan3mc-
Topbl. VIHTEpBaN BpeMeHH, B Te4EHHE KOTOPOTO TPAH3UCTOP
OTKPBIT, T. €. KIIFOY 3aMKHYT (OTPE30K £ Ha puC. 2 ¥ 3), 0
MHTEPBAJ, KOT/Ia TPAH3UCTOP 3aKPBIT, T. €. KJIF0Y PA30MKHYT
(OTpe30K £ ), OTIPENETAFOTCS CXEMOH yNPABIIEHHS KITIOUOM
S CON (puc. 4).

byl
|
'

|
Rs s | > lo
+ O =3 - +
s g
Ll-m ri U
CON vo IElIEHR A"

als

Puc. 1. OcnoBnas cxema [TuK

ITpw 3amMbIKaHnK KITIOYa (MOMEHT £, Ha PHC. 2) HalpsiKe-
HUE B TOUKE COEAUHEHMS 1o1a VD u kaTylku L paBHO BXOJI-
HOMY HaNpsDKeHUIo: ¥ = U, , nuox VD 3aKphIT, ¥ BHENIHEE
HAMNPsHKEHUE, TIPUIIOKEHHOE K Karynike L, papaou, = U, — U,
(ero mossipHOCTH NOKa3aHa Ha puc. 1). [ToaTomy oT ncroyHu-
ka U, Kmiod §'¥ KaTymKy L TeueT TMHEHHO BO3pacTalomui
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L _ U, U,
TOK j = —"1——0t Gnarofapst KOTOPOMy B KaTylIKe HaKarl-
L

JINBACTCA SHCPTUSA MATHUTHOTO ITOJIA. 3a BpeMs tan TOK iL BO3-

pactaer Ha Bemmunny Al = th .
— T -
gyl ten |t | ten
Uin 4 ——

[ B

Puc. 2. Bpemennsie quarpammsl st [THK

t t
Ua ‘m i i
Uin o
t-_
T
i
=& | [
1[] 1 | '._
ty ty t, t,

Puc. 3. Pesxum npepriBucThIX ToKOB [THK

Puc. 4. Ypomennas cxema ynpasienus kimodom CON

IIpw pasmbikanuy Kiro4a S (MOMEHT ¢, Ha PHC. 2) BHEII-
Hee HalpsDKeHUE MCUe3aeT, U KaTylllKa HaYnHaeT Pacxoo-
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BaTh CBOIO dHepruio. Hampasnenne Toka i, ocTaeTcs mpe-
SKHUM: OH MPOJIOJKAET TeUb Yepe3 OTKPBIThIN Auoj VD, Ha-
rpy3ky u kougencarop C. B atom ciywae manpsbkenne U,
OKa3bIBaCTCS MPUIIOKCHHBIM K KaTyIke L (eciau mpeHeopedn
MaJIicHueM HaNpsOKeHHU Ha quoze VD) u 3amaeT THHEHHO

. __ U
yOBIBArOIIUM TOK || = TOt . 3HaK MHHYC B BEpPXHEM MHJICKCE

TOKA yKa3bIBAET HA TO, YTO 3TOT TOK TEYET 3a CUET PACX010Ba-
HHS DHEPTUHU KaTYIIKH.

Yame Bcero cxema paboTaeT B HENPEPLIBHOM PEKUME,
TpHU KOTOPOM Beeria i, > 0 (HempephIBHAS TMHAS HA PUC. 2).
OTO 03HAYAET, 9TO TOTHKO JaCTh HAKOIIICHHOH SHEPI Uy I¢-
penaercs Harpyske 3a Bpems ! ., B T€4EHHE KOTOPOIO TOK
Uy

L
Homenus Al" = —Al = AL, KOTOpoe HMEeT MecTO B yCTa-
HOBHBIIEMCS PEKMME PabOTHI, MONyJaeM 3aBHCHMOCTh

U, U,

in?

off?

yMeHblaeres Ha Benuuuny Al = —t ;. cxoms us coor-

-—_o°o 1
ton +t0ff ( )
OTKy/Ia BUIHO, uTO Beerna U, > U, T. €. 3T0 CXeMa TOBbIIa0-
1iero Koueprepa. Benuunny Uy MOKHO 33/1aBaTh Yepe3 HH-
TEPBAIbI BPEMEHHU f W [ ., YTO OCYIIECTBIACTCS CXEMOM
CON. Ilpu aTOM 1MI060€ HEKENATENBHOE M3MeHeHne U, (Ha-
NpUMED, BCIEACTBUE U3MEHERUS U, ) PUBOJIUT K COOTBET-
CTBYIOILIIEMY U3MEHEHHUIO OJHOTO U3 3THUX MHTEPBAJIOB, TaK
uro 3Hauenne U, BoccTanasmuBaeTcs. ClieoBaTenbto, pa-
6oty [1HK B kauecTBe cTraduiamnzaTopa oOecrieunBaeT UMEH-
Ho CON.
Yame Bcero cxema CON 3a/1aeT NOCTOSHHYIO YacTOTY
’ T ton + toff
3aus 00ECTIEYMBAETCS My TEM U3MEHEHNS £, T. €. Kodhpu-

YIPABISIONINX UMITYJIECOB, 8 CTAOMIIN-

t
[HEHTA UX 3aTIOJIHCHUST O :$ . 910 TTHK ¢ MUPOTHO-UM-

myascHOM Moxmymsmueit. [Ipu aTom Beipaskerne (1) MOXHO
nepermcats B Buge U, = 6 [U, ..

BaxkH0i1 0cOOEHHOCTBIO ITOM CXEMBI SIBIISIETCS JTNHEHHAS
3aBucuMocTh U, ot 8. B mponecce pabotsr ITHK MoryT Bo3-
HHUKaTh CKa4YKH TOKa i, (HapUMep, U3-3a PE3KOTO H3MEHEHHS
U, miv CONPOTHBIIEHHS HATPY3KHU Ha BBIXOJIE), KOTOPBIH Ha-
CBIIIAET KaTYIIKY, TyCTh Ja)ke Ha HeOObIIoe BpeMs. A Ha-
CBHINICHHAS KaTyIIIKa SIBJISIETCSI PAKTHYECKH KOPOTKUM 3aMbl-
KaHHEM CO BCEMH BBITEKAIOIINMH OTCIO/Ia MTOCIIEACTBHUSIMH,
BIUIOTH JI0 TIOBPEXKICHUH cXxeMbl. M30exaTh 3TOro MOoKHO 3a
cuet npumenenus [LLINMM toxa (TLIHHUM), mpu kotopoit CON
CJICITUT 33 TOKOM, TEKYIINM uepe3 KIIIoU S, s 4eT0 HCIOJTb-
3yeTcst pe3ucTop R, MOKa3aHHBI Ha pUC. | TyHKTHPOM.

Pesxe ncronb3yercst penenue, korga cucrema CON nop-
TEPHKUBAET TIOCTOSHHOE 3HAYEHHUE { , ITO O3HAYAET OJHO-
BpeMEeHHOE u3MeHeHue S 1 f;. DTo MOHMKAIOIIKME KOHBEPTe-
PBI C YaCTOTHO-UMITYIILCHOM Monysiiueit (UMM).

Tok i, Teky1uit yepes KaTyuiKy, IMEET JIBE COCTABIISIO-
IIMe: OCTOSHHYIO ¥ IepeMeHHy0. [locTosiHHast cocTaBisi-
tomas /; MpecTaBIsAeT COO0H BBIXOMHON TOK KOHBEPTEPA,
TOIJIa KaK HexeslaTeNibHas nepeMenHas coctapisomas AV,
TIOYTH LIEJTMKOM MPOoXoauT uepes konaeHcarop C. Ocrapias-
csl ee Majast 4acTh HJET Yepe3 Harpys3Ky, a 9TO 03HAYAET, 4TO
BBIXO/IHOE HanpshkeHne U, coIepKUT IIEPEMEHHYIO COCTaB-
msromyro AV, hopma KOTOpOH aHAJIOTMYHA i, & 9acTOTa
paBHa f,. DTO ABJIAETCA OCHOBHBIM HEIOCTATKOM KITFOUEBBIX
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KOHBEPTEPOB 10 CPABHEHUIO C IMHEHHBIMH CTaOMIIH3aTOpa-
MH, Y KOTOPBIX TaKOW COCTaBIISIONICH OOBIYHO HE OBIBACT.
[TosToMy KITFOUEBBIE KOHBEPTEPHI HE PEKOMEHIYETCSI HCTIONb-
30BaTh B aHAJOTOBBIX YCTPOWCTBAX, IPEIHA3HAYCHHBIX JIJIS
yCHIICHHS CITa0BIX CUTHAJIOB, @ €CITH KITFOUEBBIC KOHBEPTEPHI
BCE-TAKH UCTIONB3YIOT, TO X COSAMHSIOT C TMHEHHBIM CTa0u-
au3atopoM. Ha mpakTrke npeanodreHne OTAAT cXeMam,
obecneunBaromum Al, =bl,, mpustom b = 0,4.
VMeHbIIIEHHE TOKa [ 03HAa4aET €ro HAKOTUIEHHE B KaTyIl-
Ke L ¥, COOTBETCTBEHHO, OTAa4y MEHbIIEH YHEPIUU B Ha-
rpy3ky. Ilpu Toke I, =0,5Al (myHKTHpHAs AUHUS Ha
pHC. 2) HAKOTLIEHHAs SHEPTHS U TOK /, B MOMEHT 3aMbIKaHHUsI
KITFo4a S CTAaHOBATCS PaBHBIME HYITIO. [lanmbHElIIIee yMEHb-
meHue /, IPUBOJMT K HAKOTLIEHUIO HACTOIBLKO MaJIol dHep-
THH, 9TO BCS OHA MOJTHOCTBIO MEPEXOIUT Ha HATPY3KY €IIIe 10
MCTEYEHUs BDEMEHU /. (MOMEHT £, Ha puc. 3). DTo 03HAYaeT
OTCYTCTBHC TOKA I/, B HHTEPBAJC #, — £, T. €. IMECT MECTO
TIPEPBIBUCTHIH pekuM paboTHL. B TedeHme 3Toro nHTEpBaia
BPEMEHH IIOCTOSTHHBII TOK HAarpy3KH MOJIEP)KUBAET KOH/ICH-
carop C. OOHyJIEHHE i, 03HAYAET TAKIHKE MPEKPAIIEHAE Tee-
HUSI TOKa yepe3 quox VD u ero 3akpeitre. B cxeme nosisisieTcst
TTapa3UTHBIN KOJIEOATENBHBIN KOHTYP, COCTOSIIIN 13 KAaTYIIKA
L v emkoct# VD, B KOTOPOM BO3HHUKAIOT 3aTyXaloIlHe Koeda-
Hust. OJTHAKO ITO HE OTPaYKAETCsl Ha BHIXOHOM HaIPsHKCHUH
BBHAY Oonpmoit emkocty C. [Ipu HeoOX0AMMOCTH, BO M30e-
YKaHHE BO3HHKHOBEHUS MPEPHIBUCTOTO PEKHMMa, Ha BBIXOJIE
[MuK ycTanaBmmBaetcs pe3uctop R (cM. prc. 1), KoTopsrit obec-
neduBaeT /, . uepes KaTyliKy L Ha X0J0CTOM XOJLy.
PaccmoTpum nanee npuHLIMII AEHCTBHS CXEMBI yIIpaBIie-
HUS TOHIKAIOINX KoHBepTepoB ¢ [IIMM (puc. 5). B cxeme
umeetcs reneparop OSC nuHeHHO U3MEHSIOIETrocs Hanpsi-
JKEHUS Ug, KOTOPHBIH 3aMBIKaeT K09 S B Hagalle KaXKIoTo
neprosia. ITO HANpsHDKEHUE CPAaBHUBACTCS C Pa3HOCTHIO
(U, —aU,) onopnoro nanpsokenus U, BEIPabaTbIBAEMOTO
CcXeMoii, 1 acTbro aU, BeIxoHOro Hanpsikenus (a < 1). Kor-
na U, nocruraer suadenns (U, —aU,), To k1104 § pa3MbIka-
erca. Ilpu HexenarenbHOM Bo3pactanuu U, pasHOCTb
(U, — aU,) ymMeHbIIAETCS BMECTE C [, UTO MPHUBOIUT K
ymenbinennto U, B cootBeTcTBHH ¢ hopmyitoi (1). Anarno-
TUYHO YMEHbIIEHHE U BBI3bIBAET BO3PACTAHKE [ . YCHIIH-
ters ook EA (Error Amplifier) ¢ koaddurmentom ycume-
HHS k AIMeET Ha CBOEM BhIxoge Hanpsukenne k(U — aU)),
npu 5toM U, TeHepUpyeTCst HCTOYHUKOM OTIOPHOTO HATpSI-
xenns Ref (Bandgap—Reference). Kommaparop Comp, cpas-
HUBAIOMINN HAMIPSKEHUS U,n k(U _,—aU,), BeipabatbiBaet
Ha BBIXOJIE HMITYJIbCHI U YIPABJIEHHUS KITIOUOM S.
OcHoBHast cxema nosebiniatonero kouseprepa (I18K) mpu-
BeJsieHa Ha puc. 6. Kitou S siBisieTcst OMIoJIsIpHBIM TPaH3UC-
TOPOM CTPYKTYpbI n—p—n wii MOII-tpar3zuctopom. MaTEp-
BaJl BpDEMEHH, B TEUEHHE KOTOPOTO TPAH3UCTOP OTKPHIT, T. €.
KIIFOY 3aMKHYT (OTPE30K {  Ha pHC. 7), N HHTEPBAN, KOTIa
TPAH3UCTOP 3aKPBIT, T. €. KIIKOY PA3OMKHYT (OTPE30K /), OI-
penemstorest cxemoit yrpasnernss CON. [pr 3aMBIKaHIHN KITFO-
9a (MOMEHTBI /, ¥ t, Ha PHC. 7) HANPSKEHUE B TOYKE COEIH-
HeHust auoaa VD n xarymiku L pasHo Hymo (U = 0), eciu
npenebpedb nmafennemM Hanpsbkenns Ha S u R. Jlnon VD
3aKpBIT OJ1aroapst MOJIOKUTEILHON BETMYMHE BBIXOTHOTO
HaINpsDKEHUST, OAIECPKUBAEMOTO 3apsI/IOM, HAKOTIJICHHBIM B
xonzeHcarope C. K xarymike L IpuiIoKeHo BXOTHOE HAIIPsI-
JKEHHUE V] , M uepe3 3Ty KaTyIIKy U KIIF04 S IPOXOHT JIMHEH-
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L t, Gnmaromapsi KOTOpoMy B

HO BO3pACTAIONH TOK i, =
KaTyIIKe HAaKaIIHBACTCsI SHEPT Ut MATHUTHOTO MOJISL. 32 Bpe-
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Ms ¢ TOK B KaTyIIKe BO3pacTaeT Ha Benmuumny Al |~ =

[pu >ToM 3apsikeHHBIH KoHIeHcaTop C obecnednBaeT BbI-
xozno# Tok /. Ilpn pasmbikanun kmo4ya S (MOMEHT ¢, Ha
pHcC. 6) TTONAPHOCTH HANPSHKEHHSL, IPHIIOKSHHOTO K L, MEHSI-
€T CBOE HaNpapJICHHE. JTO HANPsHKEHHE CKIaapBaeTes ¢ U, ,
obecrnieunBaet cootHomenue U > U, v OTKpbIBaHUE IO/
VD. IlpunoxkeHHOe K L BHEIIHEE HaIpsKEHUE, paBHOE

U,
U, — U,, onpeniensieT IPOXOAIIHNIA uepe3 Hee TOK I = Ii" t.
U, .-
U gl _/I'Elf & uﬂ
|
I -_— —_—
I
| |
| E R
LI con * I-—lll l-lllllll
k.

Puc. 5. [Ipunnun neifctsust cxems! ynpasnenus [1aK ¢ IITNUM

Comp

con

+*

ty

Puc. 7. Bpemennsie nuarpammsl 1uist [1BK

Ero BenuumHa co BpeMEHEM JIMHCHHO YMEHBINACTCS, TAK
KaK KaTyIIKa OTJaeT CBOIO YHEPTHIO IS ITOJICPIKAHNUS TOKA
[, ¥ BOCCTaHOBJIEHUS 3apsiia C.3aBpems t ; OTIAETCS Wb
94aCTh HAKOTJICHHOW SHEPT U, TIOATOMY H3MECHEHHE TOKA CO-
CTaBNAET (C yU4ETOM COOTHOmEnHUs Bennmuun U, u U))

12

__U._-uU
Al =—" i
L= bff - SHAK MUHYC B BEpXHEM HHJIEKCE TOKa

YKa3bIBAET Ha TO, YTO ITOT TOK TEYET 3a CUET PACXOJOBAHMUS

SHEPTHU KaTyKU. MICX0/Is U3 OUEBHIHOTO COOTHOIIEHMUS
L— = —

Al = |A| | = Al, xoTopoe HMEET MECTO B yCTAaHOBHBIIEM-

sl pexXUMe PaboThI, TIOJNTYYaEM 3aBUCHMOCTD:

t +toff

on

Up=-2—U,, @
of f
OTCIO}Ia BHJIHO, YTO BCCTIa U 0 > l]in’ T. €. 9TO CXCMa I1OBbI-

mrarorero kKouBeprepa. O6srano CON 3amaeT mOCTOSHHYIO
1

T ton + toff

kmodoM S. [Ipu 5Tom U MOKHO U3MEHSATh, BapbUPYS £ .,
YTO 03HAYaeT MCTIONB30BAHHUE IIUPOTHO-UMITYJIBCHOH MO~
nsuu. Bonee Toro, Beskoe HexenarenbHoe u3MeHenue U
TIPHBOJIMT K TAKOMY H3MEHEHHIO £ ., 4TOOBI HCXO/IHOE 3Have-
nue U, Ob110 Bocctanosneno. Takum o6pasom, pabora [TsK
B KauecTBe crabunusaropa obecreunaercst CON uepes He-
MpepbIBHOEC M3MEHEHNE KO3 PUIHEeHTa 3aMOTHCHUS

0=1-

TO 3anKchIBaoT B BUae U, =

gacrory fo = UMITYIBCOB U, YIPABIISTOIINX

toff

YIPaBISIOIINX UMITYTbCOB. Beipaskenue (2) gac-
in
o

Bo Bpems pa6otet I1BK MoryT BO3HHKATh CKavKH TOKA i,
M3-3a PE3KOTO M3MEHEHHs U, WM CONPOTHBIIEHUS HATPY3KH
Ha BBIXO/IE, YTO MOYKET MPUBECTH, IYCTh JaKe M HA KOPOTKOE
BpeMs, K HEXENaTeIbHOMY HACBIIIEHUIO KaTynIku. M30exats
9TOTO MOXHO IpH oMot TokoBoi [IIMM, ipu xotopoit CON
PETYANPYET TOK Yepe3 3aMKHYTBIC KOHTAKTBI S, IUIs 9ETO UC-
TOJIB3YETCS PE3UCTOP R, MOKA3aHHBIN HA PUC. 2 TIyHKTUPHON
nuHueil. Pexxe ncnons3yrores [1BK ¢ 4acToTHO-UMITYIBCHO#M
MOIYJISIIUEN ITPU KOTOPOIL f0 1 1 UBMEHSIIOTCS OZTHOBPEMEHHO.

Tox i, MMeeT MOCTOAHHYIO COCTABIIAIONIYIO [, KOTOpas
SIBISIETCS BEIXOAHBIM TokKoM [1BK, 1 HexenaTenspHyI0 niepe-
MEHHYI0 COCTaBIsAONIYI0 Al,, TOYTH MOJHOCTHIO MPOXOS-
mryto uepes kouaercarop C. [l HopmanbsHO# pabotst [1BK
pexoMeHayetcs obecneunts cooTHomenune Al =0,4l,.
Ocrapmmasics Hebobmas 4acTh A/, MPOXOJUT YEPE3 HATPY3-
Ky. DTO 03HAYAET, 9TO BHIXOJIHOE HANpsDKeHne U MMEET TTe-
PEMEHHYIO COCTaBIAIONIYI0. B 3TOM 3aKmouaercs cepbes-
HbI HerocTaTok [1BK, KOTOpEI OrpaHuuMBaET X UCTIOIB30-
BaHME B AJIEKTPOHHOM anmapaType, o0ecrneunBaromien ycu-
JICHHE CJTa0bIX CUTHAJIOB.

VYMeHbllIeHHE TOKA [ 03HAYAET ero HAKOTLIEHHE B KATYIIIKe
L W, COOTBETCTBEHHO, OTAauy Harpy3ke MEHbIIEH YHEPTUH.
Mpu 1,,;, = 0,5Al, (ImyHKTUpHAS TUHKSA HA PUC. 7), HAKOILIEH-
Has SHEPTys U /, CTAHOBATCSA PABHBI HYJII0 B MOMEHT 3aMbIKa-
Hus Kimova S. JlanbHelinee yMeHbIIEHHE i) HE PEKOMEH/TYET-
Cs1, XOTS TAKOH peKUM pabOoTHI, B IPUHITHIIC, BO3MOKEH. J171st
TOTO 4TOOBI H30€KaTh PexHMa PabOTHI, IPU KOTOPOM i, < i
Ha BBIXOJI KOHBEpTEpa CTaBAT PE3UCTOP R (CM. pHC. 6).

Taxum oOpazom, cxema yrpasienus [1BK ananornuna
cxeMe yrnpasnenus [THK.

PaccmatrpuBaembie B nanHoi cratbe cxembl [THK u [IBK
OTHOCSITCSI K KJIACCY IINPOTHO-UMITYJIBCHBIX CHCTEM WJIH, TOY-
Hee, K KJIaCCy HeMMHEHHBIX UMITYJIBCHBIX CHCTEM aBTOMATH-
YECKOTO PEryJIMpOBaHus. AHAIN3 U CUHTE3 MOJOOHBIX CHC-
TEM 3aTPyIHEH 10 IByM IpranHaM. Bo-TiepBbIX, yacTo mpak-
THYECKH HEBO3MOXKHO TOCTPOUTH CTPYKTYPHYIO CXEMY, CO-
OTBETCTBYIOILYIO IPUHIUITNAIBHON CXEME, HCTIONb3Ys KIac-

Omin’
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CHUYECKOE MPEJICTABICHHE O INHPOTHO-UMITYIbCHBIX CHCTE-
Max. Bo-BTOpBIX, METOIOB aHAIN3a M CHHTE3a TAKHX CHCTEM,
0COOEHHO ISl THXKEHEPHBIX TIPHIIOKEHUH, TIPAKTHIECKH HET.
D70 XapaKTepHO ISl BCEX CUCTEM, B KOTOPBIX KJIFOUH pabora-
10T 110 3aKoHy LIIMM.

Ha npumepe aByx cxem kouseprepo ¢ IIMM: ITuK u
[1BK — aBTOpOM OBLI IIPE/TIOKEH €AMHBIHN ITOJIXO0 K OCTPOE-
HUIO CTPYKTYPHBIX CXEM MOOOHBIX KOHBEPTEPOB U K CHHTE-
3y CHCTEM, ONITUMAJIBHBIX 110 OBICTPOJICHCTBHIO.

Cxewmsr [THK u 18K (cm. puc. | 1 6) MOXKHO IPeICTaBUTh
B BUJIC CTPYKTYPHBIX CXEM, H300pa)KEHHBIX Ha pUC. 8, re
HCIIOJIb30BaHbI CICAYIONIHE 0003HaueHNUS: £ — BXO/THO# cur-
HaJl (HampsDKEHHWE Ha BXOZlE KOHBepTepa); U, — BBIXOJHOH
curnai; U_ — ONOPHBIA CUTHAT; € — Pa3HOCTH MEXKLY OIOp-
HBIM M BBIXOTHBIM CHTHAIIOM (ommOKa); U, — pe3yibTar me-
PEMHOYKEHHS OIMOKH € U BhIXOiHOTO curHana U ; I —cwr-
HaJ ¢ TeHeparopa nuiaoobpasHoro HampspkeHus (I'TTH);
BIl — 6ok mepeMHOXeHUSA; PD — penmelHbIi 2JIeMeHT;
W, — nepenatounas ¢ynkuust (I1d) 3Bena oOparHoi CBsI3U
(OC); FD — menuHelHbIH 010K, MMEIOMNH K03 HUIHAEHT Tie-
penadn R (npsiMoe CONMPOTHBICHHE JH0/(a) NIPH BXOXHOM
CHUTHaJIe OOINBIIIe HyIIS 1 R, (obpaTHOE COTIPOTHBIICHHUE JIHO-
J1a) ITpY BXOJHOM CHTHAJIe MeHbIe Hyist. biok FD urpaer cy-
IIECTBEHHYO POJIb B PEKHME MPEPHIBUCTHIX TOKOB. B pekime
HETIPEPBIBHBIX TOKOB €T0 BIMSHNAE HE3HAYUTEIBHO H €10 MOX-
HO MCKIJIIOUUTB U3 cXeMbI. [lJ1st 00enx cxeM MOYKHO 3amncaTh

_ 1
VVl_Ll:p+RL B (3)
W= R )
RIC (p+1

rae L — MHOYyKTUBHOCTB Jipoccenst; R , — KTHBHOE CONPOTHUB-
JeHue apoccens; R — compoTusieHue Harpysku; C — em-
KOCTb KOHZIeHCaTopa QIIsTpa; p — oreparop Jlammaca.
Crpyxrypnas cxema juis [1BK (cm. puc. 8) umeer Henu-
HEWHBIN y4acTOK M3-3a HATMYHsI 0JI0Ka IEPEMHOKEHUS MEK-

i l

Frm

ny W.(p) u W(p). Ilo sTo¥i npuanne nudpepennmanbHoe
ypaBHEHHE, 3aITUChIBAEMOE ISl TOCTPOCHUs (ha30BBIX Tpa-
extopuii (DT), HEBO3MOXKHO TpeacTaBUTh B (popme Ko,
T. €. Pa3peuIuTh OTHOCUTEIHEHO MJIa IINX TPOU3BOIHBIX, U,
CIIEIOBATENBHO, PEMIAT €ro aHanuTHYecKu. s cxemsl [THK
mogo0Has mpobiieMa He BO3HUKACT.

dazoBble TPACKTOPHHU CHCTEMBbI, MOJICIHPYIOIIEi pado-
Ty IIBK, MOTYT OBITH TOCTPOEHBI ITPH TIOMOIIH YHCICHHBIX
MeTo10B rporpammbl Simulink, BXozsiei B cocTaB nakera
MatLab. ITporpamma Simulink mo3BossieT BU3yaabHO CMO-
nenuposath padoty [1BK u juist momy4yeHHO#M Moaesnu mocr-
poutb ®T Kak 1 pa30OMKHYTOH CXEMBI, TaK U JUISl CXEMBI,
OXBa4eHHOH 00PaTHOH CBS3BIO.

Taxoe MonenupoBaHne MOKAa3bIBAET OCHOBHOE Pa3iINiue B
¢yukuronnposanuy cxeM [THK n I1BK: T1BK siBisieTcst cxemolii ¢
mokogviM ynpaenenuem, B To Bpems kak [THK npencrasisier
co00ii cxeMy ¢ ynpasienuem no HanpsiceHuio (puc. 9).

®da3zoBast TpaeKTopus HeckoppekThupoBaHHoro [1BK, ox-
BaYEHHOI0 00PATHOM CBS3bI0, IPAKTHYECKUH Cpasy yCTpeM-
JISIETCS B HOJIb (CJIE/IyeT YUUTBIBATh, YTO CUI'HAJI B IPHUBE/ICH-
HBIX cxeMax Simulink penpe3eHTyeT ToIbpKo 3HaYeHHE HaTIpsI-
senust). Takum o6paszom, cxema [1BK n3naganbsHO He Hy)1a-
€Tcsl B KOPPEKTHUPYIOIIEM 3BEHE, TaK KaK OHO CaMO ITPHUBHE-
CeT IyNbcanuii SHeprun OoJblle, YeM OIIHOKa, KOTOPYIO
TpeOyeTcs CKOPPEKTHPOBATH. DTO MPOUCXOANT 32 CUET I10-
CTOSTHHOTO YBEJIMYEHHS TOKA YEPE3 IPOCCEINb, YTO BEJET K
pe3komy nonmkenuto KT/

Jnst nasibHEHIIero aHamm3a CUCTEM CIIeyeT ePeHTH OT
MozenH B makete Simulink kK 9KBUBaJIEHTHOM MEKTPHYECKON
cxeme. [lIs MOCTPOEHUST TAKOH CXEMBI MOYKHO BOCIOJB30-
BaTbcsa onuoit u3 cucrem EDA (Electronic Design
Automation), Harpumep makeTom Micro-Cap 7.0.

Cretyet OTMETHUTS, e1lie OJJHO MPHHIMIHAIBHOE OTINIHE
B padore cxem [THK u [1BK. [leno B TOM, 4TO IIpH 3aMKHYTOM
kmoge B cxeme [THK (cM. puc. 1) sHEpTHsA HCTOYHNKA ITHTA-
HUsI TIepeiaeTcs B Harpy3ky, a B cxeme I1BK (cM. puc. 6) Ha-

Puc. 8. Ctpyxrypasie cxems! [1HK u 18K ¢ HIUM

) xveraph W=k ) xvGrapht Bl
« 10° > ¥ Plot % 10° X ¥ Plot
g T T T T T T T T T T
al |
al |
2l 1 & 1
o or B @ ot i
I i
- -
- 2t - S| 4
Al |
Al i
Al J
B Al
=] " " " " " L . . . .
20 -10 o 10 20 30 40 20 -10 o 10 20 30 40
X Axis X Axis

Puc. 9. ®azossle TpaekTopuu i [1BK u ITHK
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KaIuIMBaeTCs B Jpoccesie. ITUM 00yCIIOBIICH Pa3IMYHbIA BH
PErYIHMPOBOYHBIX XapaKTEPUCTHK JUIS TAHHBIX CXEM — 3aBH-
CHMOCTEH MEXTY KOO(Q(UIIMERTOM yCHIIEHNUS k ¥ OTHOCH-
TENLHOW AT TEIILHOCTHIO UMITYJIbCA Y.

OCOOCHHOCTBIO PETYIUPOBOYHBIX XapPAKTEPUCTUK IS
cxemsl [1BK siBisiercs crpemiieHne Ko hHeHTa yCHICHUS
k x GecxoHedHO OONbIIOMY 3Ha4eHUIO pH Y — 1. OnHako
€CJIM yYUTHIBATh aKTUBHBIC IOTEPHU B DJIEMEHTAX CXEMBI, TO
BENIMYMHA k Oy/IeT OrpaHHYeHa HEKOTOPBIM MaKCHMaTbHBIM
3HaYeHHEeM. IMEHHO 3THM 00BSCHSACTCS ITOCTOSTHHOE MOBBI-
IICHUE TOKa Yepe3 Apoccenb. [ 60pbObl ¢ 3TUM SIBICHHEM
B CXEMY CIIEZIyeT BBECTH ACIUTENb HapsDKeHUs!, Koo hunu-
SHT KOTOPOTO M3MEHSCTCSI B 3aBUCHMOCTH OT TOKa JIPOCCEIISL.

[Tpu momory JeInTeNst MOKHO KOPPEKTHPOBAaTh OTHOCHTENb-
HYIO IIMPHHY UMITYJIbCOB, BbIJIJaBAEMbBIX Ha KITIOY: CHHXKATh
ee TPH YBEJIMYEHUN TOKA W MOBBIMIATE TP YMEHBIICHUH.
Takas mepa gocratouHo 3G PeKTUBHA, OJHAKO OHA ITOPOXK-
JIa€T JIOTIOTHUTEIIBHBIC ITYJILCAIIIH BBIXOAHOTO HATIPSIKCHUST
Ha Harpys3Ke.

Taxum 06pa3oM, eAMHOOOPA3HBIN MOIXOI K CHHTE3Y H
MOJICITHPOBAHHEO CXEM TIOBBIIIAIOIINX ¥ ITOHUKAFOIIIX KOH-
BEpPTEpOB He cocTosTeneH. [Ipn pa3paboTke MaTreMaTHyec-
xoii moseniu [IBK HeoOXoauMo mpuHUMAaTh BO BHUMAHKE HE
TOJIBKO HAIIPSKCHHUS, HO U TOKH. BBeJICHUE e KOPPEKTUPY-
rormmx 3BeHbeB B [IBK He nienecoobpaszHo.

K. V. Bogdanov
THE PWM CONVERTER DYNAMICS

In this paper there are described the main circuits of the PWM converters from the point of view of the undergoing
processes and some aspects of synthesis of the corrective chains. There has been described the method in modeling of the
given circuits with the help of the Simulink and Mathcad with the use of the structural circuits.
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VIIK 517.958

O. B. 'omonosa

XAPAKTEPUCTHUKHA CUCTEMBI JIM®PEPEHIIUAILHBIX YPABHEHU
IVIOCKOTI'O HAITPS)KEHHOI'O COCTOAHUA,
COOTBETCTBYIOIIME UHBAPUAHTHBIM PEHIEHUAM

Tonyuenvt ypagnenus xapaxmepucmux cucmembvl Ouphepenyuanbblx ypasHeHull ni0CK020 HanPINCeHHO20 COCMOs-
HUsl, COOMEEeMCMEYIowue UHapuUanmuoim pewenusam. Ilocmpoenvt epaghuxu smux ypasHeHuil.

PaccmoTpuM cucteMy ypaBHEHUH MII0CKOTO HaNPsIKEH-
HOT'O COCTOSIHUSI TIPH YCIIOBUH ITOCTOSHCTBA MHTEHCUBHOCTH
KacaTeIbHBIX HanpspkeHui. JlanHast cuctema auddepeHti-
IBHBIX YPaBHEHHH BMECTE C YCIOBHEM IUIACTUYHOCTH MO-
JKeT OBITH ITprBeieHa K BUY [1]

O
El:l\/écoszl)—lctg 6w+£§n2¢a_w_ﬂ>: )
%2 2 Eax 2 dy oy 0
0
D\/é ¢6_oo %coszqﬁ ctg aoo 6¢_0
D 0X

e W= (X, Y), & =4X,Y) —HeusBecTHbIE (byHKuI/m.
Astopom coBmecTHO ¢ O. H. )KmanoBsIM HaliZIeHO HHBa-

pHaHTHOE perieHne cucTeMsl (1):
Bze—fam + BzAzeJéw

r2 = _ , 0 =0 +arctg(A%e™®), (2)
SINW
e A, B — mpousBosbHBIE MOCTOSHHEIE; ,0 — monspHbie
KOOPITUHATEI.

[Mosry4nm XapaKTepUCTHKH, COOTBETCTBYIOIINE HHBAPH-
AQHTHOMY peIIeHHUIO (2).

Kak m3BecTHO [ 1], ypaBHEHHS XapaKTEPUCTHK CHCTEMBI
(1) umeror B

=tg(¢£y)dx, A3)
Y COOTHOIICHHS Ha XapaKTEPHUCTHKU BBITIISASAT CIIETYIOIIUM
obpa3zom:

X(w) ¢ =C, “4)
m 1 ctg 23— 4cos w
=— —Zarccos(—), X(w) =
pe Y = =5 arce0s™ 2, X(@) = l
6
Tt
C — ipou3BoJIbHAs TOCTOSTHHAS [ 1]; 6 <w <€-
PaccMOTpUM XapaKTEPUCTUKY
dy = tg(¢ + p)dx Q)
Y COOTBETCTBYIOIIEE COOTHOLICHHE HA XapPAKTEPUCTHKH
X(w) +¢=C. (6)

Ilepeitast K NONSIpHBIM KOOpAUHATAM, 3allUILIEM yPaBHE-
Hue (5) B BUIIE
sinBdr +rcoséd B =tg( 6 +arctg(A%e™*) +

m 1
+— -

2 2
HduddepernnansHoe ypaBHeHHE (5) TpUBEIEM K ypaB-

HCHUIO C pa3aCIArONUMUCA IEPEMCHHBIMU:
1+1g(8 +arctg(A2e™*) +E = arOCOS(%) e

ccos(c%‘%) Mcosdr —rsinéd 9.

ds,

T tg(e+arctg(A2eV*) +f 5arccos( 9 w)) -tg8

ITocne ynpouenuit HOJ‘IleI/IM
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dr 1

de.

tg(arctg(A'e ) + - %arccos(“‘g;ﬁ)

Hcnons3yst paBenctso 6 = C X(w) —arctg(Ae ™), ¢
yaeToM (HOpMYITEI

_ 2 2 —/3w
do=1V3 @swdw+AJ§e
2  snw 1+ Ale2
UMEECM
I%:I N 111 1 ctgo% de
tg(arctg(A%eV*) + — — = arccos(—=—
g(arctg( ) 2 3 S(\/é )

YHpOCTI/IB 9TO BBIPpAXKCHUC, TIOJTYUUM
dr -
I— = I —tg(arctg(A%e ™) -
"

1 ctgw,, B1 3 -4cos’w . A%y/3e* U
-= arccos( )) - +
sinw 1+ A“e‘z@m
1
Takum 06pa30M r= eXp(J'tg(— arccos(—=—

} 01 J3-4cos?w  A2/3e V% U
 arcig(Ale- ey Y3 Acos’w | A%Y3e

sSnw 1+ Ae?®
Ju1s TOTO 9YTOOBI ONIPEACTUTD 3HAYEHIE KOHCTAaHTHI C »a

doy +C,.

T 5T
TaK)Ke YYUTHIBAS UTO E <w <€, 3aMUIIEM PELICHUE 7'

ctgw

3

D pee® 0
_ 2 3w
arctg(A’e )))@ et U

Tora ypaBHEHUsI IEPBOIO CEMENCTBA XapaKTEPUCTHK, CO-
OTBETCTBYIOLINX HHBAPUAHTHOMY PEIICHUIO (2), UMEIOT BH]

= exp( J’ tg(— arccos(—=

\/3—4003203

sinw

3-4cos’w -
B(w) =C += (X2 24 w-arctg(A%e ™),
D( ) 2_1[ P g( )
E s
0 @ ctgw V3-4cos’ w0, A3 3ef“D
E exp("tg(— ccos(i —arctg(A’e fm)))g o 1+A" o d .
B

AHanorn4HeIM 00pa30M IOJTydaeM YpaBHEHHUS Xapak-
TEpUCTUK BTOPOT0 ceMelicTBa:

[B(co) =C - J’w d w-arctg(A%e ),
] 24 sin
g %
o__° ctgw 2 o D 143 40052(» A&/§e“
= tg(—— — ctg(A’e
ér ®<p(E o( ZHCOOS(\[ —arctg( )))ﬁ o 1r pe 2@@ o.
6

ABTOPOM C UCIIONB30BAaHUEM MAaTEMAaTHYECKOTO ITaKeTa
MathCAD 6butH mocTpoeHs! rpaduKu ypaBHEHUH XapakTe-
PHUCTHK, COOTBETCTBYIOIINX PEIICHHIO (2), TIPU pa3IHIHBIX
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3HauCHISIX mapameTpa A. B kauecTBe mprMepa MpeacTaBUM  CTHKaM IIEPBOTO CEMEHCTBA, TOTyYCHHBIM B JAHHOW paboTe
rpaduk, noryuatonuiics ipu 4 = 1 (puc. 1). (mpud=1,C=0).

Puc. 1 Puc. 2

Jlst cpaBHEHHS IPUBEIEM BETKY, COOTBETCTBYIOILYIO Xa- TakuMm 00pa3oM, IOTyYEHBI XapaKTEPUCTHKH CHCTEMBI
paKTEepUCTHKaM IIEpBOro ceMelcTBa, HailieHHbIM B. B. Co-  ypaBHeHHi I7I0CKOT0 HAITPSKEHHOTO COCTOSTHUS, COOTBETCTBY-
komoBckuM [ 1] (puc. 2). HamoMHUM, 9TO ypaBHEHHS Xapak-  FOIIME HOBBIM HHBAPHAHTHBIM PEIIICHUSIM ATOH CHCTEMBI, Haii-
tepucTHK B. B. CokooBCKOro MMeroT Buj JeHsl apropoM coBMecTHO ¢ O. H. XKnanoseiv. Habmonaercs

0 © 3 20020 PaIHHE MEXTY XAPAKTEPHCTHKAMH 9TOM CHCTEMBI, IIPEICTaB-
B(w) =C, F > I— dw JICHHBIMH B JJaHHOH cTaThe (IIpY 3HAYCHHUHU [apaMeTpa ) ¥ Xa-
0

5 L sin@w pakTepHCTUKaMu, ToTy4eHHbIMHU paHee B. B. Cokomnoscxum [ 1].
0 5 Asrop Omaromaput O. H. XKnanosa u C. U. Cenamona 3a
r2 = i\/g exp(\/g(z_n - ) MOMOIIb B TOCTAHOBKE 3a/1a4H.
O snw 3
rie C,, A, — IpOM3BOJIbHBIE KOHCTAHTHI. Hroke npeﬂCTaBne::a BuGHOrpadIecKHii CIICOK
BETKa XapaKTEePHUCTHUK, oaydaronmxcs mpu A =1, C, =—. .
paieTep YHAIoH P A G 2 1. Cokonosckuii, B. B. Teopust mmactuanoctu / B. B. Co-

ITyHKTHPOM BBIIIETIEHA BETKA, COOTBETCTBYIOIIAS XapakTepu-  kojoBckuit. M. ; JI. : Toctexreopetnsnar, 1950.

O. V. Gomonova

THE CHARACTERISTICS OF SYSTEM OF THE STATE
OF PLANE STRESS DIFFERENTIAL EGUATIONS, WHICH ARE APPROACHED
TO THE INVARIANT SOLUTIONS

The equations of properties of the differential equations system of plane stress state, which are approached to the
invariant solutions, are received. These characteristics are built.
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VIIK 62.52

H. 1. Aemunenxko, JI. B. Kynaruna, Y. H. Menbnuk

AHAJIM3 HECTAIIMOHAPHBIX PEKUMOB B CUCTEMAX KOHTPOJIA
N YITPABJIEHUSA PACITPE AEJIEHHBIMHA ITPOLHIECCAMM

Paccmampusaemcs pewienue credyrowux 3a0ay OnmuMAaibHO20 KOHMPOIA: Olisl HENPEPbIGHO20 NPOYECCA 63AUMOOell-
cmeust 08yX NPOMUSOMOUHO OBUNCYWUXCS CPEO 8 MENIOMACCOOOMEHHOM annapame ¢ nPOCMPAHCMBEHHO PACnpedeieH-
HbIM 8030elicmeuem, 011 Npoyecca HeCMayuoHapHOU Macconepeoayu 8 pekmuguxayuorHol Konoune. Ilpedcmasnensi
NOCMAHOBKA 3a0aY, HeOOXOOUMbIe YCL08USL ONMUMATLHOCHIU, MEMOObl PEeUleHUs. U YUCTIEHHbLE Pe3YIbIambl.

CucTeMbl KOHTPOJIS U YIIPABJICHUS B XUMHYECKUX TEXHO-
JOTUYECKHX MPOIIECCaX YaCTO CO3AAI0TCS Ha OCHOBE aHANIN-
3a JINIIb CTATHIECKUX XapaKTEPUCTHK, YTO HE MOBBIMIAET 3(-
(eKTUBHOCTH MX (DYHKIIMOHUPOBAHUSI.

KonTponupyewmsle n yrpaBisieMble HapaMeTpbl XUMHUKO-
TEXHOJIOTHYECKUX OOBEKTOB HOCST SIBHO BBIP)KEHHBIH TTPO-
CTPAHCTBEHHO pacrpeeNieHHbIH XapakTep. Crennguka pac-
TIPE/ICIIEHHOCTH YIIPABISIEMBIX ITPOIIECCOB HACTOIBKO BEJIHU-
Ka, 9T0 ()OpMaIIbHBII TIEPEHOC XOPOIIO pa3paboTaHHOM Te-
OpHH yIpaBICHUS 00BEKTAMH C COCPETOTOUCHHBIMH Mapa-
METpaMH Ha pacipeielleHHbIe CUCTEMBI HE IMEET ycIexa.

[Tpn MozxennpoBaHUH M YIIPABICHHH MPOILECCOB C pac-
TpeJieJIeHHBIME TapaMeTpaMy BO3HHKAET BOIIPOC 00 UCTIOINb-
30BaHUM PACTIPEJEICHHOTO KOHTPOJIS M PACTIPEICICHHOTO
ynpasiieHus. [Ipy 3ToM npakTHUYECKUM HHTEPEC IPU CO3/1a-
HUH BBICOKOKQYE€CTBEHHBIX CHCTEM YIIPABIICHUS IIPEICTaBIISI-
€T TaKO¥ MOIXO/, PN KOTOPOM YITyUIICHHE TMHAMUIECKIX
CBOMCTB yIpaBJICHHUS JOCTUTACTCS 33 CUET PALMOHAIBHON
cucTeMsl KoHTpouisi. HepaBHOIIEHHOCTH HH(OPMANIUH O CO-
CTOSIHUM YIPaBJSIEeMOTO Ipoliecca B Pa3InUYHBIX TOYKaX
00BeKTa 1 ee OOJBIIOe KOIMIECTBO 00YCIOBIMBACT TIOMCK
OIITHMAJIBHBIX OIIEHOK COCTOSIHUS YIIPABIIIEMOTO IIPOIEcca.

PaccMoTprM HenpephIBHBIN MPOIECC B3aUMOICHCTBUS
JIBYX ITPOTHBOTOYHO ABMIKYIIIHXCS CPEJl B TETNIOMACCOOOMEH-
HOM amrapare ¢ IPOCTPAHCTBEHHO pacHpe/ielIeHHbIM BO3-
neiictBreM. J{7st 5TOro 00beKTa MOCTaBICHA M peIIcHa 3a/1a-
Ya ONTHMAJILHOTO PACIIPE/IeICHHOTO KOHTPOJIS HA OCHOBE
METOo/ia BapualnoHHOro ucuncienus. [lomydensr HeoOxo-
JIMMBIE yCIIOBHS ONITHMAIbHOCTH BECOBBIX (DYHKIMH pactipe-
JICJICHHOTO KOHTPOJISl. DTH YCJIOBUSI UCTIONIB3YIOTCS IS TOCT-
POEHHS YHCIEHHOTO aJlTOPUTMa pacueTa ONTHMAIbHBIX BE-
COBBIX (DYHKIIHIH.

HMcxons 3 3aKkoHA COXPAaHEHUS! KOJIMYECTBA TEIUIa HITH
MAacchl, B paMKaX THITOTe3, IPUHATHIX B padboTe [ 1], paccMoT-
PHYM CHCTEMY YpaBHEHHUH, OTMCHIBAIOIIMX 3TOT IPOLECC:

20 e -2
00, 0(w,0
20,200 -, 1.1)(0,-0) #/(11).
e © =0 (/,1),i= 1,2 — QyHKuus pacnpesieieHns TeMIepary-
PBI WM KOHLEHTpalH; W= ([, #), 1= 1,2 —cKkopocTh fBHKe-
HUSI TIEPBOI M BTOPO# Cpefl COOTBETCTBEHHO; f{/, 1) — hyHKIIHSA
BHEIIHETO Bo3ziekicTeus; e, = @ (,1),1= 1,2 —xodppunuen-
TBI, XapaKTePU3YIOIIHE CBOMCTBA B3aMOJICHCTBYOIINX CPEI.
31ech BHEITHEE BO3JICHCTBUE ITPUIIOKEHO B /71 TIPOMEXKY-
TOYHBIX TOYKaX U MOKET OBITh ITPEACTABICHO B BUIE

F0.9=3 1 0% 0).

(1
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B xavecTBe ()yHKIIMH pacrpeeICHHOT0 BHEIIHETO BO3-
JEHCTBHS BO3bMEM (PYHKIINIO

-1, Y e 0w g,
Xj(l):ga( ) P8
D.0f, 15,
rJ1e /,— KoOpJMHaTa TOUKH PHIOKCHIS BHEIIHETO BO3/ICH-
crBust; a=73891;6=2;c=20.
JononHuM cuctemy ypaBHeHu# (1) cnenyromumu Ha-
YaJIbHBIMU U TPAHUYHBIMH YCIIOBUSIMHU:

©,(1,0)=0,i=12, )
0,(0,t) =0, (t), ©,(1t) =0,,4(t), 3)
rae ©, (1), ©,, (¢)—3a1aHHbIe QyHKIHH.
(DYHKI_II/IOHEUI Ka4eCTBa UMECT BHUL
T 2
| :Igag(J,t)—el(Lt)g dt, (4)
0

rae T — GUKCHpOBaHHOE BpEeMs Ipolecca yIpaBICHHUS;
©,"(1, ) — 3a1aHHOE 3HAYCHHE PEryTUPYEeMOH BEITMUMHEI;
0,,.(1, 1) — perymupyemas BelTvIMHa.

Vmeetcst BO3MOXKHOCTB IOJ1a4M Ha 00beKT (m + 1) yrpas-
JISFOINX BO3AEHCTBHMNA: TIpH j = 0 — 32 CYET M3MEHEHHS Tpa-
HUYHBIX YCJIOBUI Ha BX0JIe BTOPOH (peryIupyrolei) cpe/sl
v() =0, (t); ipuj =1, ..., m — 3a CYET IPOMEXKYTOUHBIX
BHEITHUX BO3JICHCTBUI v ).

Takum 00pazom, monydaeM (m + 1) — KOHTYpHYIO CHCTe-
My aBTOMaTH4ECKOTO peTynupoBaHus. DyHKINU yIIpaBIs-
IOIINX BO3ICHCTBHIA v, (1),j=0, ..., m mpeACcTaBUM B BUJIC

v, (t):}uj (t,r)_1[(91(|,r)gj (Ndide, j=0,...m (5)

rj1e V() — OnepaTophbl HCIIOIE3YEMBIX YIPABIISIOLINX YCT-
POICTB (B TaHHOM CITy4ae HHTETpalbHBIC) C 3aJaHHBIMH S1J1-
pamu uj(t, T), onipeieIeHHBIMH B TpeyroibHuKe 0 < T< ¢ T[5];

1
o, (1)= I@l (I,t)g, (1)dl —Bo3meiicTBus Ha BXOIE peryis-
0

TOPOB, XapaKTEPH3YIOLINE COCTOSTHIE 00BEKTA YIIPABICHUS
1 BEIPAXKAIOIIMECS Yepe3 BECOBbIC (DYHKIUH pacIpe/iesicH-
HOTO KOHTPOJISI g, (x).

Wrax, 3a/1a4a ONTHMH3ALIMN CUCTEMBI YTIpaBieHHs popmu-
PpYeTcs CleyronmM 00pa3oM: HaHTH TaKHe BECOBBIC (DYHKITIN
gl_(l), TIpK KOTOPHIX 3HaueHue QpyHkuuu coctosnus O, (1, 1) mu-
HUMH3UPOBAJIO OBl GyHKITMOHAI KadecTra (4).

Jlemma 1. ConpsikeHHAsI CHCTEMa ypaBHEHUH 1 HE00X0-
JIMMBIE YCJIOBUSI ONTHMAJIbHOCTH HMEIOT BUJT

G (N op, (1.t
my ( )+ml(l,t)$—m("t)“ﬁ +, (1, 1) e, =
1T m

[ ) Ha (&t)e; (&)u; (n.1)g, (1)dnde+  (6)
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o1 0o (o ) ) =0
6u2(| t) 2(| )0u2(| t) -, (|,t)w2 +H2(l> l)wl =0,(7)

20, -6, (L t)F-o, (L t)u, (1. t) =0,
o, (0,t)p,(0,t) =0, p, (1, T)=0, u, (1. T)=0, (8)
L (©., 1) =J‘u2 (& t)o, (1, t)J'u0 (t,7)©, (I, t)drdt =0, (9)

t

Iu it T
0
j=1..,m.

MerTon pelieHus CuCTeEMbl ypaBHEHUH TAKOB:

1) 3a1ar0T HaYaTbHBIC IPUOTMIKCHUS BECOBBIX (DYHKITUIT
g'();

2) ecrmu gj"(l) W3BECTHEL, TO TI0 cucTeMe ypaBHeHwi (1) n
TPaHUYHBIM YcIoBUAM (2), (3) Haxonar ©," = ©,"([, {) u 1o co-
npsbkenHok 3anade (6). ..(8) onpenensror W' = W'(L, 1), i=1,2;

3) manee nonarator g, = g," — L (O, 1,"), g =g —
-T1L(©/, 1), 120,n=0,1,2,...;

4) mpenenpHBIC 3HAYCHUS BECOBBIX (DYHKIIMH TATOT perire-
HHE 33/1a4H.

Jns ancnennoi peanuzarun 3anad (1)...(3), (6)...(10)
MOCTpOCHA SIBHAsI KOHCEPBATHBHASI KOHEYHO-PA3HOCTHASI CXe-
Ma, armpoKCUMHUPYIONIas HCXOAHYIO CHCTEMY ypaBHCHUH
(1) c mepBBIM MOPSAIKOM Ha paBHOMEpHOH ceTke. [Tpu a3Tom
CrpaBe/JInBa JJeMMa 2.

Jlemma 2. JIeBble 9acTH KOHEIHO-PA3HOCTHBIX aHAIOTOB
ypaBaenuii (9), (10) mpeacTaBistoT coO0M IPaUEHT armpoK-
CHMHPOBAaHHOTO (YHKITOHATA KadecTBa (4).

CrenoBarenbHO, JJIsl pELISHUs 33]1a9i MOXKET OBITh HC-
MOJb30BaH TPAANCHTHBIN MeTo [2].

[IpuBeneM mpuMepsI pacdeTa CHCTEM KOHTPOIIA 110 pas-
paboTaHHOH IporpaMMe: KPUBYIO Pa3roHa U ONTHMAIIbHYTO
MIEPEXOAHYI0 XapaKTePUCTUKY B OHOKOHTYPHOM! CXeMe pe-
T'YIMPOBAaHUS C BECOBOH (DyHKIIMEH ONTUMAIBHOTO KOHTPO-
151 g(/) (puc. 1) ¥ KpUBYIO 2, COOTBETCTBYIONIYIO ITOH (PyHK-
K (puc. 2), a Tak)Ke KPUBbIE ONTUMAIBLHOTO YITPABICHHS
(puc. 3) u coorBeTcTBYIOMNE GYHKIIMN PACIPEICICHHOTO
KOHTPOJIS C MOoIa4uell yNpaBJISIOIIMX BO3ACHCTBUN B TOUKH,
pacnpeielieHHBbIE 110 JUInHe anmnapata (puc. 4).

0, (1.0 I'=0,493
0.6 -
0,4 -
02 -

0 . : : .
-0‘2 o
04
0,6 -

(1, T)ddtds =0,
(10)

L ( 11“1 JTM &t

1""=0,088

Puc. 1. I3MeHeHns TeMIiepaTyphl B IEPEXOTHOM PEKIME
1 [PY ONTUMAJTEHOM KOHTPOJIE ¢ BECOBOH (hyHKIMeEH g (x)

PaccmoTpuM nosty4eHue OnTUMAaIbHBIX BECOBBIX (DYHK-
U pacTpeNIeIEHHOTO KOHTPOJISI, TAOIIUX OIICHKY KOHTPO-
JUPYEMBIX [TAPaMETPOB YIIPABJISIEMOT0 TIpOIecca HecTallu-
OHAPHOU Maccorepeady s MPOMBIILICHHON peKTHU( KA~
nmonHo kosoHHbI K-101 [2].
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Vicxons n3 3akoHa COXpaHEHHs KOJIMYECTBA TETlIa U Mac-
CBI, B PaMKax TMIIOTe3, IPUHATHIX B [ 1], paccMoTpuM crietyto-
IIyF0 MaTEMaTHYECKYIO MOIENb YIPABIIEMOT0 IPOIiecca:

apl’ apﬁ "
i =k =V |+
Srma =k, (v )
0p; 0Py _ i i
at2 J,(~,26_|2_|<y(yi -y )+, =1, N, (11)

:{(|,t)/0<l <1, 0<t <T},

TIE P, » P,,— CPEIHUE IIIOTHOCTH KOMIIOHEHTOB Pa3ieNieMoi
cmecu; @, @, — pyHKIMH BHEIIHETr0 Bo3eHcTBYS; Y (/, 1),
»,'(I) — KOHIIEHTpaIs ¥ PaBHOBECHAS KOHIIEHTPAIIUSA B ITApO-
BOH (ase; ¢, ¢, — CKOPOCTH KMIKOH W MapoBoi (as;
ky — k03 HUIMCHT MaccomepeadH.

/
&b 02 04 06 08 1
g
g
-0,05
1
2
-[],I_

Puc. 2. Havanbnas g,' u onTumanbhas g,

BecoBast (QYHKIUS pacrpeieICHHOTO KOHTPOJIS

0, (1.0 1" =0,493

0.6

04

0.2 4 )
0 T T T 1

pos 0,5 1 hs 2

0.4 4 1°"= 0,086

Puc. 3. I3MeHeHuUs TeMIepaTypsl B IEPEXOTHOM PEKIME
1 TIPH ONITHMAJILHOM KOHTDOJIE ¢ BECOBBIMHU DVHKUHMAMH g, &,

g 02 04 06 08 I

-0,05 / o

-0,1 / g"’_
-0,15 &

-0,2 + 8
-0,25 8

-0,3 g
-0,35 1

0.4 -

1 1
Puc. 4. Havanbueie g,', g,' n ontumanshsie g, g,
BECOBBIE (DYHKIIUH PACTIPEIEICHHOTO KOHTPOJIS

M3BecTHa Takke CBS3b KOHI_ICHTpaHI/Iﬁ C INIOTHOCTAMMU

x=-P1_ y= Pa (12)

Pai

P1i

&
Cuctema (11) comepxkut 2N HeU3BECTHBIX (QWYHKIMNA H
CTOJIBKO )K€ YpaBHEHHH. JIONIOTHUM 3Ty CHCTEMY HadallbHbI-

MU ¥ TPAaHUYHBIMHU yCIIOBHUAMH:

pu (1.0) =y (1), P2 (1,0) =0 (1),

e ¢, (1), ¢, (/) — 3anannbie pynxmmm. [pn /=0
pai (0:1) =& Vo (1) % (0.1).

(13)
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H&wwgm(o,t)-m(o,t)z%(o,t)é,
v (0.0)=2 (0. (14)
2,9 0)
e V, (t)=¢Y py; (0.t)=F (t) +D(t), 1=1
T (L) =6, (9% (1),
OB =, 5, (.01 0.0 30, (10
x(10)= N¢” ) :

——%sz, (Lt)-Lo (1) -D(t). H,, (0)=e,.(15)

Cucrema ypasaenuii (11)...(15) onmcriBaer mporecc He-
CTalMOHAPHOI Maccomnepenadn B PeKTUPHUKAIHOHHON KO-
JIOHHE C TICPEMEHHBIM YPOBHEM B neduiermarope. Jist Toro
4TOOBI KOJIOHHA HEOTPAaHWYEHHO HE HUCUYEPIbIBANIACH U HE
TIePETIONHSIACH, BBE/IEM CIIEAYIOIIEE YCIOBHE:

}(F(t)—D(t) -W(t))dt =0, (16)

rae 7 — 3agaHHoe BpeMs ympasieHus. KoppekTHOCTb 1ol
KpaeBoii 3a/1a9M ToKa3aHa B [2].

CoopmynupyeM 3aj1a4y ONTHMAIBHOTO pacipe/ieIeHHO-
TO KOHTPOJIsL. B KauecTBe 11e1m ONTHMH3aIHA MOKHO TIOCTa-
BUTH TPEOOBAHNE IOCTHKECHUSI HANMEHBIIIETO CPETHEKBA/I-
paTHYHOTO OTKJIOHEHHS PEryaupyeMoi Benuuunbl x, (1, 1) u
(mm) y, (0, £) BBEpXY M BHU3Y KOJIOHHBI (3TO HAWITydIIee Kave-
CTBO ueneBoro NPOIYKTa):

.[ K(l) HZ ZK(Z)EM Ot

HaMn TaK)KE UCCIIEIOBAHbI M APYTHUE KPUTECPUH OTITHMH-
3aIMH: IPOU3BOIUTEIBHOCTD allliaparta, KpUTEepHid pa3iesy-
TEJIbHOH CIOCOOHOCTH U JIp.

PaccMOTpUM 3aMKHYTYIO CHCTEMY DPErYJIUPOBaHUS C
yrnpasienueM D(f). imest BBUY UCTIONBE30BaHHE PacIpesie-
JIEHHOTO KOHTPOJISI B TapoBoH (hase, Ha BXOJ peryisitopa [2],
perymmpytorero D(f), TOCTYIHT CUTHAI

™M
o(t)=[> v (.t)g,(1)d,
rae M — KonuyecTBo KgHTpOJII/IpyeMLIx TapaMeTpoB, BBIO-

pannbIx U3 y (1, £); g (1) — BecoBble QyHKIMHU pacnpeiesieH-
HOTO KOHTPOJISI, JAIOIINE OIEHKY KOHTPOJIUPYEMBIM T1apa-
METpaM B aBTOMAaTUUECKON CUCTEME PETYIINPOBaHMsL. YIIpaB-
nstronee Bo3zeiictBue D(f) B ciIydae HHTETPaIbHOTO PEryJis-
Topa OyZIeT IMeTh BHT

=-:[u(t,T)lliys(l,T)g

rae u(t, 1) —3amannas QyHKINS, XapaKTepU3YIoIast peryisi-
TOP.

[Ipu koHTpOIIE 3a TapaMeTpaMHt B )KHIKOH (a3e 3amada
ONTHMHU3AINU PACCMAaTPUBACMOIN CUCTEMBI yIpaBJICHUS
¢dopmynupyercst aHanornyHo. OHa COCTOUT B HAXOXKACHUH
TaKUX BECOBBIX (PYHKITHIA pactpeneneHHoro kKontpons g(/),

dt. (17
EE (17)

(1)dldr,
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KOTOpBIE B CHITY CHCTeMBI ypaBHeHHH (11)...(16) MuanMU3M-
pytot dpyHkumoHan kauectsa (17).

[epexons Kk HOpMaNBEHOH (OpPME, TIOTYUHM CIECAYIONITYTO
cucremy JuddepeHInaIbHbIX ypaBHEHHH, OITMCHIBAIOILY IO
yIpaBisieMbIi iporecc [2]:

%=q<;§” k(¥ =)+ &, =X, apl' =g,
aPz. = (@ + , =Y, a Pz =@
0<l <1, O<t<T,

TIpH KPAEBBIX YCIIOBUAX:
px (0.6)=Vo (1) ¥ (0. t)c;" =0,
dy(Ot) _ ¢ O S =
A = 2 . O’t -V O,t : O,t =X'9
" H, Eﬂ’n( )= i ( ),lelj( )E ki
(0
y, (0,0)= N¢2'() ,0<t<T, | =0,
54,0
-
pu (1. 1) =Ly (1) x (L. t)e" =0,
dx (Lt 0 =
)g( ):imzi (l,t)_xl(l,t) le (Lt)DEXDi’
dt H, O = O
o, (1
x(10)=l)
50,0
-
dH, (t)

=¢.3 6, (L)L ()-D() =Ho.
H,, (0)=0,, 0<t<T, I =1,

C Ha9aJbHBIMH ycIoBUsAMH (13).
Jis monmyueHust HEOOXOUMBIX YCIOBUH ONTUMATBHOC-
TH PACCMOTPUM BCIIOMOTATENNbHBIN ()YHKIIMOHA

| =1, +1, :JJ'[dtdI +J‘I~dt,
Q

rae 0Q — rpanuna odnactu Q;

o Bo@p O, .09 _af
C=3 0 e - x, gref 0 g +

]

(2)Dapzl gz@m
da " B0

B
) +k® (v (0.t)-6,) +

)+

p2| +n

ql-n(l)
= Z{K‘l’ (x@1)-ei

#282 (py (1) Lo (0% (1.1

-1

G

2 %_ X, %my (2 (0.8) Vo (8)y, (0. )52 +
Cdy, (Ot (t)
+}\‘(2) | +}\‘(3) XD
3o ﬁ ﬁ

3peck &1, & P, 0, — (byHKuI/m, onpesienenHbie Ha Q; A (),
AP A O N DN @ — bynkium, onpeneneHHbie Ha 0Q.
IIycte g(/) — onTuManbHBIE BECOBBIE (QYHKUIHUH, P,
p,,— ONTHMaIbHOE pemenue 3a1auu (11)...(16), cootseTcTBy-
tomtee g(/). Torna, naiizs Bapuanuro O/ = 0/, + 8/, u ncnonb3yst
apryMEHTAIUIO BAPUAIIMOHHOTO UCUUCIICHHS, OY/IeM UMETh
CJIE/TYOIIYIO CONPSDKEHHYIO cucTeMy auddepeHimanbHbIx
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ypaBHeHui orHOocHTeNbHO &, M, A, P, A, 2 (§ @ un [ BBIpa-
xenbl yepes & u Y u 0603HaUEHBI & U 1), aHATOTHYHO
uckmogarorcsa A @, A O):

Np . RS by - ]
&_ 62’; 2j Dé N _ |k Z 1j k%
at C.L g| n| Z nk D
PZP]] Zplj H
0
0n| 0n| D s pk
at +C— 3l :azg'h_‘:i)"' :plk(ék nk)PN +
O P1j
0 IE
0 0
N DBM D N p S
+§§) _an (O=t)yk (O’t)HBZ O (l)%ns P2;j _N—ZIDzD’ (18)
) oo 97 ©e,0R
O 0 I= og
« =Bs=h
T, s,
T N D
— (©)]
= =Y 1, (0,1)y, (0, t)y. (I, t)dt,
)=[2¢ =3 0.0 (00501
& (1,t)=0,n,(I,t)=0, (19)
dxfj) on 0
=n. ()’ =W —.
qk‘z’sz,
- —-2k? (y (0,1) - 8,), (20)
PN h.@ D
E_\ — k| Zyk Ot kk E
A2 —0, 0<t<T, | =0,

Cx (DZI)ZpZ] (1 t

dr? ) .
— T ()~ -2k (% (1,1) - €}),
xg?( )-o, (21)
N
X (L )25
n (1,t)= 2 L)
HXD (t)  H, @)
d)u@) N (2)

Di |])2I

9% (.05, (u)@/Hz, o)

—B = M
2
xg):o, 0<t<T,I=1 22)

rne P = A, + B 1+ C, — mapuuanbpHOe AaBleHue Jis k-ro

. OR

KOMIOHeHTa; B, =—; T — Temmneparypa B KOJIOHHE; A,
op, j

B, C, — k05 QUIMEHTHI, ONpe/enseMble TI0 SKCIEPHMEH-

TaJTBHBIM JaHHBIM METOJIOM HaWMEHBINNX KBalpaToB [2];
P — ob1iee naBieHne B KOJIOHHE; S — MHOKECTBO HHJIEKCOB
KOHTPOJUPYEMBIX TTAPaAMETPOB.

MeTton peleHusi CUCTEMbl YPAaBHEHUH 3aKIIIOYAETCs B
CIIETYIOIIEM:

1) 3agaroT HavaIbHBIC TPUOTKEHUS BECOBBIX (DYHKITHIA

g'(D;

2) ecin g °(/) M3BECTHBI, TO TIO CHCTEME yPaBHEHMH
(11)...(16) naxomar p ), p, ™, a no conpsxeHHOH 3a1aue
(18)...(21) ompenensior &, 1", A, 2, A 20, N 300

3) nanee nonarator g"' =g " — 1L ;

4) mpenenpHBIC 3HAYCHUS BECOBBIX (DYHKIINH TATOT perire-
HHUE UCXOIHOM 3a1a4H.

Bripaxenue (22) — 370 TpajiieHT BCIOMOTaTEIBLHOTO
¢ysakmonana /. Mo>XHO ITOKa3aTh, YTO 3TO BEIPAKEHNE €CTh
rpaJueHT onTuMu3upyemoro ¢pyunknuonana (17). Cnenosa-
TENBHO, VIS YUCIICHHON peann3aii METO/1a HCTIONIb3yETCs
rpaJMeHTHBIE METOIBI [2].

[TpuBenem rpaduku ONTHMaNbEHBIX BECOBBIX (DYHKIUH
pacnpenenenHoro kKoutpons g (/) (puc. 5) ¥ COOTBETCTBYIO-
1€ KOHIIEHTPAIMU EPBOTO (JErKOJIETYy4Yero) KOMIOHEHTa
B nedrermarope (puc. 6) u B Ky0e (puc. 7) mpOMBIIIIEHHON
pexTrudukanonHHoi koiaoHHbl K-101. 3a koHTpOIHpyeMbIit
rapamMeTp NPUHATA KOHIIEHTPAIHS JIETKOJIETy4ero KOMIIO-
HEeHTa B mapoBoi pase y,(/, 1). Kpusbie x (1, ) n y (0, 1) coot-
BETCTBYIOT HauaJIbHOU BecoBo#l (pynkuuu g(/) = 0 mpu Bo3-
MYIIIEHHH JIETKOJIETYIEro KOMITIOHEHTA B ChIpbe Ha + 20 % oT
HCXOTHOTO 3HAYCHUS, KpHBasi | — MUHMMaJILHOMY OTKJIOHE-
HHUIO KOHIEHTpanun x (1, 1), Kpusas 2 — MUHIMAJTLHOMY OT-
knonenuio y, (0, £), kpuBas 3 — MUHMMaJIbHOMY OTKJIOHEHHIO
x,(1,9)uy (0, ) onHOBpEMEHHO.

AUR
22.51
20 1
1754
151
12,51
10

\

0 1 2 3 -+ 5 [

Puc. 6. I3MeHeHHs KOHIICHTpAIH B iedaermarope
0

0,76 4

0,74 1

0,72 1

— 0
o 1 2 3 4 5

0,7

Puc. 5. 3aBrucuMoCTH ONTUMATEHBIX BECOBBIX QyHKIMH g (/)
X,.(1)

0,55 -
0,51
0,45 -
0,4
0,35 - . . .
0 1 2 3 4 5

Puc. 7. I3MeHeHns KOHIIGHTpAIH B KyOe

Jnst epBoii cxeMbl perymupyemas Benmuanna x, (1, £) 6mms-
Ka K TpebyeMoMy 3HaueHMIo O, °, QyHKIHOHA KauecTBa
5o =4 - 10, ConepkaHue TOTO K& KOMIIOHEHTA B Ky0Oe

20



Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

KoJIOHHEI Y (0, £) nMeeT HanbobIIEE OTKIIOHEHHNE OT 3a/1aH-
HOTO 3HaueHus O, .

[Tpn onTMMM3anUK KauecTBa HIKHETO MPOJYKTa B KO-
JIOHHE OTKJIOHEHHE perymupyemMoii Benmuunsl y (0, 7) ot 3a-
JIAHHOTO 3HaYeHns O, * yMEHBIIAETCS IO CPABHEHHIO C Iep-
BOM CXEMOH PETYIHUPOBaHMS, OJHAKO BBEPXY KOJIOHHBI 3Ha-
uenue x (1, 1) ysermuusaercs. [Ipu stom s = 0,114,

Jist KpuTepust ONTUMH3AIMN OTKJIOHEHNH OTHOBPEMEH-
HO BEPXHETr0 M HIKHETro MPOJYKTOB KPHBAs MEPEXOTHOTO
nponeccax (1, ) coBnagaeT ¢ aHATOTHIHON KPHBOH BO BTO-
pO¥ cxeMe perynupoBanus, a kpusas y (0, £) Takke HE3HAYU-
TEJBHO OTIIMYACTCS OT COOTBETCTBYIOIIEH KPHBOW BO BTOPOI
cxeMe u s =0,729.

B ciydae pacnpe/ienieHHOTO KOHTPOJIS 33 COJICpIKaHHEM
TIEPBOTO KOMIIOHEHTA B JKHIKOH (haze mpu MUHUMHU3AINU
otknoHenus x, (1, #) ot 3anannoro ©,," 5" =4 - 10 Ilpu
onTuMHU3aluu oTkionerus y,(0,7) or ©,," s =9 - 107°. Tlpu
O/THOBPEMEHHON MUHMMH3aMH oTKonerus y, (0, ) ux, (1, 1)
orQ,'n0 "s=0,325.

B 3akmroueHne MOXKHO CAENaTh CICAYIOMINE BBIBOIDI:
chopMynupoBaHa 3aja4a ONTUMAJILHOTO KOHTPOJIS 32 CHC-
TEMaMH C pacipeeIeHHBIMI TapaMeTpaMH, TIOJTyYCHBI He-
00XOJIMMBIE yCJIOBUSI ONTUMAaIbHOCTH BECOBBIX (DYHKIHIA
pacIIpesielIeHHOTO KOHTPOJIS, TPOBEAECHO YHCICHHOE UCCTIe-
JIOBaHUE ONITUMAIIBHBIX CHCTEM KOHTPOJIS JJIS IIPOMBIIIIICH-
HOW PEeKTU(HUKAMOHHON KOJIOHHBI, ITOKa3aHa d(PPEeKTHUB-
HOCTb PaclpeieIeHHOT0 KOHTPOIS.

Bubmorpaduyeckmnii ciucox

1. demunenko, H. JI. MoaenupoBanue U ONTUMH3AIIHS
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run / H. 1. lemunenko. M. : Hayka, 1991.

2. Jemupenxo, H. JI. YnpaBnsemsle pacmpereicHHbIe
cucremsl / H. 1. emunenxo. HoBocubupck : Hayka. M3a-Bo
Cubupckoro oraenennst PAH, 1999.

N. D. Demidenko, L. V. Kulagina, I. N. Melnik

THE ANALYSIS OF NON-STATIONARY MODES IN SYSTEMS
OF DISTRIBUTED PROCESSES CONTROL AND MANAGEMENT

In the article the decision of optimum control tasks is considered: for continuous process of interaction of two moving
countercurren environments in heat-exchange apparatus with spatially distributed influence; for process of non-stationary
mass transfer in rectifying column. The statement or problems, necessary conditions of optimality, problem-solving

procedure and numerical results are presented.
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VIIK 519.872

C. H. Edpumos, 1. A. [Taunduios

PABPABOTKA METO/IA BBIBOPA CTPYKTYPbI
MHOTI'OITPOIECCOPHBIX BBIYUCJIMTEJIBHBIX CUCTEM

Ipusooumcs ghopmanvuas onmuMU3AYUOHHAS NOCMAHOBKA 3A0a4l 6b100pa dPHEKMUBHO20 BAPUAHMA MHOLONPO-
yeccopnuix svruucaiumenvuwvix cucmem (MBC) u obcyocoaromes ee ceoticmsa. Iloxkasanvl pe3yibmanmul CPAGHUMENbHO2O
AHAIU3a MemoO08 NOIYYeHUs. 3HAYeHUll yenesoll yHKyuu 6 3aoave onmumusayuu. I[Ipednazaromes Kk paccmompenuro
PaziudHble NOUCKogble aneopummsl, popmupyiowue cmpykmypy MBC.

CpeicTBa BEIYUCIUTEILHON TEXHUKHU CTAHOBSITCS BCe 00-
Jiee He3aMEHUMbBIM HHCTPYMEHTOM JUIsl KOMITJIEKCHOH aBTO-
MaTHU3alny MPOIECccoB cOopa 1 nepepaboTKH HHPOPMAIINH,
MIPUHSTHUS PEIICHUH 1 YIIPaBJICHUS B CAMBIX pa3HbIX o0Jac-
TSIX 9EJIOBEUECKON JIEATENLHOCTH. 3 MOCIIEAHEE IECSTHIIe-
THE POCT ITPOU3BOJUTEIEHOCTH KOMIIBIOTEPOB, 00beMa MX
OTIepaTUBHOH M BHEIIHEH ITAMSATH, ITPOITYCKHOH CIIOCOOHOC-
TH BHEIITHUX YCTPOMCTB 1 KaHAJIOB CBSI3M Ka4eCTBEHHO M3Me-
HWJI CHTYAIIO B BEIYHCIIMTENHON TEXHUKE U cepax ee mpu-
MeHeHus. Ho, HecMOoTpst Ha 3T0, CyIIecTBYET HEMaJIo 3a/1ad,
pelIeHre KOTOPhIX HEBO3MOXKHO MONTYYHUTh Ha CTAaHaPTHOM
KOMITBIOTEPE 3a ITPUEMIIEMOE BpeMs, a TaKkJKe 3a71ad 1o obec-
TIEYCHUIO YIIPABJICHHSI 0O0BEKTOM B PEXKUME PEALHOTO Bpe-
MEHH. A B CITydae KoT/ia pedb uaet 00 00bekTax, CBI3aHHbBIX
C )KM3HBIO JIFO/ICH, BOIIPOC O IIPOM3BOUTEILHOCTH KOMITBIO-
Tepa nmpruodpeTaeT 0codyI0 OCTPOTY.

[Nobmmenne 3¢pdekTHBHOCTH PabOTH KOMITBIOTEpPa MO-
JKET JOCTUTaThCsl IBYMS ITy TSIMH: JTHOO 33 CYET N3MEHEHUSI all-
TapaTHOH COCTABIISIONIEH CHCTEMEIL, JTNOO 3a CUET N3MCHEHNUS
€e POrPaMMHOM COCTaBIISIOIIEH TTOCPEICTBOM pa3pabOTKH
HOBBIX aJITOPUTMOB, pacHapaIeINBaHIs BEIYUCICHHH], ITpa-
BUJIHOM OpraHu3aIii BEIYHCIUTENBHBIX ITPOIECCOB.

W3BeCcTHBI 1Ba Iy TH YBETHMYCHUS CKOPOCTH PAOOTHI BBI-
YHCIUTENBHBIX CHCTEM: TIOBBIIIIEHHE TAKTOBOH YaCTOTHI 371~
MEHTHO 0a3bl BEIYMCIUTEIBHBIX YCTPOICTB U Mapajliesb-
HOE BBITIOJTHEHNE BBIYUCIICHUH 3a CUET Mepexo/ia OT OJJHO-
MIPOLIECCOPHBIX K MHOTOIPOIIECCOPHBIM BBIYMCIUTEILHBIM
cHCTEMaM.

[lepBelii yTh UMEET OrpaHUUYEHHBIE BOZMOXKHOCTU. B
HacTosIee BpeMs TaKToBas 4acToTa eMeHToB 9BM noc-
TUTAET HECKOJIKUX THUTarepll, IpH 3TOM JaXKe HCIOJIb30Ba-
HHUE HanOoJIee MEePCICKTUBHBIX pa3pabOTOK CMOXKET 0bec-
MEYUTh YBEINYEHHUE TAKTOBOM YacTOTHI HE OoJjiee YeM Ha
nopsiiok. CreioBaTenbHO, JaHHAS BOZMOYKHOCTh yBeJIN4e-
HUsI cKopocTH paboTsl OBM mMeeT npenes, KOTOphIi yike
nocTurHyT. OfHAKO TOCTHKEHNE 3TOTO MTPEAETa HE CMOXKET
BHECTH NPHHIUITHAIILHBIX H3MEHEHH B CKOPOCTHBIE U TOY-
HOCTHBIE XapaKTEPHUCTHKHU BHIUMCIUTEIBHBIX CHCTEM.

Bropoii myTh MOBBIIIEHUS] CKOPOCTH PaOOTH! BBIYHCIIHU-
TEJILHBIX CHCTEM COCTOUT B MEPEX0JIE OT OJHOIPOIIECCOp-
HBIX K MHOTOIPOILIECCOPHBIM BBIYUCIHTEIBEHBIM CHCTEMAaM
1 pacrapaieInBaHuH IPOIECCOB BEIYUCICHUN U 00padoT-
K1 MHPOPMAINU KaK Ha YPOBHE MTPOIIECCOPOB MHOTOIIPO-
LIECCOPHBIX CHCTEM, TaK ¥ Ha yPOBHE BBITIOJIHEHUS DJIEMEH-
TapHBIX OMEPAIN BHYTPH MPOIIECCOPOB. DTOT ITyTh SBIISET-
cs1 HanOoJee MEepPCIEKTHBHBIM U HE COIEPKUT TPHHIUITH-
AJIbHBIX OTPAHUYEHNH B MOBBIIICHUH CKOPOCTH U TOYHOCTH
PabOoTHI BBIYMCIUTEIBHBIX yCTPOHCTB. OHAKO M HA 9TOM Iy TH
HMEIOTCSI TOCTAaTOYHO CEPhEe3HbIE TPYAHOCTH, JUIs IPEOooIe-
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HUSI KOTOPBIX TpeOyeTcs 3HaUMTEeNbHAast HCCIIeI0BATEIbCKast
paboTa 1 HOBBIC HJIEH B 00JIACTH apXUTEKTYPHI MHOTOTIPO-
LIECCOPHBIX CHCTEM, CTPYKTYPHI IIPOIIECCOPOB, OPTaHN3aAIUH
MaMsITH U KaHAJIOB 0OMeHa HHpopMaIueii.

ViydmeHns: CUTyaIru MOXXHO JOOUTHCS, €CIIN MaKCH-
MaJIbHO MEPEJIOKHUTH Ha 000pya0BaHue 3a00THI 10 obecrie-
YEHUIO KN3HE/IESTENbHOCTH BBIYUCIUTEIFHON CHCTEMBI U
co3narh ynooHble 1 AP QeKTHBHBIC anmapaTHbIe CPE/CTBa,
KOTOpBIE oOecreunBani ObI TOTPEOHOCTH Pa3BUTHS MaTe-
MaTHYECKOTO 00ecnedeH s B HapalMBaHUU KBaH(puKannu
BBIYHCIIUTEIILHON CHCTEMBI.

B BBIYMCIUTENBHBIX CHCTEMAX PA3JEIAIOTCS (DYHKIUH
YIIPaBJICHUS BEIYUCINTEIBHBIM ITPOIIECCOM U OCYIIECTRIIE-
HUS CaMUX BBIYHCIICHUH, CBI3aHHOTO C 00pa0OTKOI ocTy-
rnaroneit nHpopmayu. ITH JBe GYHKIIUK MOTYT BBITIOJTHSIT-
Csl pa3IMYHBIMU TIpoIieccopamu. YacTb Mporeccopos, mpe/-
Ha3HAYEHHBIX JJISl BBITIOJIHEHNSI OCHOBHOTO 00BEMa BBIUHC-
JIMTENBHBIX Ollepaluii, enecooopa3Ho COPUEHTHPOBATh Ha
anmapaTHyIo pealn3annio HandoIee 4acTo BCTPEUAIOIIIXCS
U 3aHAMAIONIMX 3HAYUTEILHOE BPEMs OIEpaIMi C IEIbI0
TIOBBIICHUS O0IIEH TPON3BOAUTEILHOCTH BBIYUCIUTEIEHOM
CHCTEMBI, TaK KaK armapaTHasi pealn3arys BBIYUCIICHHs JUTHH-
HBIX (DYHKIIMH OCYIIECTBISIETCS B ICCATKH pa3 ObICTpee, 4eM
UX TIPOTpaMMHAs peann3anys. B cBA3M ¢ 3TUM BO3HHKAET
HEOOXOAMMOCTb B pa3zpaboTKe MeTo/1a BLIOOpa MHOYKECTBA
MaKpOOTIEpaIHii, KOTOPBIE JIyUIlle PeaTH30BaTh AlapaTHbI-
MU cpezicTBamu. HeoOxoqumo Takxke pa3paboTaTh alrOpUTM
OLICHKH 3P (PEKTHBHOTO OBICTPOCHCTBHUS CIICIIHANBHBIX TIPO-
I[ECCOPOB B CBSI3H C TEM, UTO NPH (PUKCUPOBAHHOM KOJIMYE-
CTBE ILIMH, 00 BETUHSIONIHX ITPOIIECCOPHI C ONIEPATHBHOM Ia-
MSTBIO, IIPOM3BOANTEIBHOCTS MHOTOITPOIIECCOPHOM BBIUHC-
nutenbHo# cuctembl (MBC) B ientom, ipu yBennueHUH ObIc-
TPOJEHCTBUS CHENNANBHBIX MPOIECCOPOB, OyIeT yMEHbB-
IIaThCS 32 CYET BO3POCIIETO YHCIIa KOH(IMKTOB, BOZHHKAIO-
LIMX [TPY OJJTHOBPEMEHHOM OOpAIeHUH ITPOIIECCOPOB K OTIe-
PpaTUBHOMN MaMSITH.

Bce npeuiaraemeie BbIIIe My TH MOBBIIIEHUS (P GEKTHB-
HOCTH MOTYT OBITh OLICHEHBI TOJIBKO MPH HATNYNHU MaTeMa-
THYECKOM MOJIeNH (pyHKIIMOHUPOBAHUSI BBIYUCINTEILHON CH-
CTEMBI.

B [1] 6pU1H TOCTPOCHBI aHATTUTUYCCKUE W UMHTAIHOH-
HBIE MOJIEIIH, TIO3BOJISIOIIHIE OCYIIECTBIISITh OL[CHKY IPOU3-
BOANTEIBHOCTH, KOTOPAst ABIAETCS OCHOBHBIM ITOKA3aTEIeM
9 PEeKTUBHOCTH (PYHKIIMOHUPOBAHUSI MHOTOITPOIIECCOPHBIX
BBIYHCIIUTETHBIX CHCTEM.

Jl1st 0Ty 4eHus! OLIEHOK TIPON3BOIUTEIEHOCTH ITPOLIECC
¢ynkronnpoanns MBC npescTaBieH B JaHHOH cTaThe
3aMKHYTOH CHCTeMOI MaccoBoro obcyxuBanus (CMO) ¢
OXXKMJJAHUEM U CITy4aiHbIM pacIpeielIeHUEeM 3aIIPOCOB BCEX
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THUTIOB IT0 BCEM IHHAM 03 B3aNMOACHCTBHS MEKIY COOOM.
[Tpu aTOM Ipearonaraercs, 4To CyMMapHbIil HOTOK 3arpo-
COB OT ITPOIIECCOPOB KaXKIOT0 TUIA SBIISETCS MPOCTEHIITAM C
napameTpom V, (i =1, N, rjie N — KoJIM4ecTBO TUIOB TIPOLIEC-
COPOB), @ BpeMsI 00CITy>KUBAHUSI TOJUNHICTCS SKCITOHCHII-
aJbHOMY 3aKOHY paclpeieieHus S napameTpom L. Kaxbrii
MPOIIECCOpP B HEKOTOPHIE CIy4YalHble MOMEHTBHI BPEMEHHU
HyXmaeTcs B oocmyxnBanun. OOCITy)KHBaHHE OCYTIECTBIIS-
€TCsl B MaMsITH TTOCPEJICTBOM 71 IIMH. BHOBB MoCTyMUBIIHIA
Ha 00CITy)XKMBaHME 3a1IpOC HATIPABIIAETCS C PAaBHOM BEPOAT-
HOCTBIO B JIIOOYIO M3 CBOOOJHBIX IIMH W MPUHUMAETCS Ha
obcmyxuBanue. Ecin Bee MIMHBI 3aHSTHI, TO MTOCTYTUBIIHNA
Ha 00CITy’KHBaHHUE 3aIIPOC CTAHOBUTCS B OUEPE/Ib H XKIET CBO-
ero oocmyxuBanust. Jlucuuninna o0cTyKUBaHUS — CITyJaii-
HBII paBHOBEPOSATHEIN BEIOOP U3 OYEpeIn.

Cucrema MaccoBOT0 00CITyKMBaHHSI MOYKET HAXOJIUThCS
B CIICYFOIINX COCTOSIHHSX:

- agg ..... o — B CHCTEME 3aIpOCOB Ha 00CITY)KHBaHNE HET,
LIMHBI CBOOO/IHBI;

- aig ..... o — B CHCTEME HaXOJUTCS OJJWH 3aIIpocC OT Mpo1ec-
copa MepBoro THIAa, B OJHOI MIMHE 00CITYKUBAETCSI OJIMH
3anpoc O‘Iepe,HI/I HET;
copa N- ro THIIA, B OJTHOM IIMHE 00CITY>KMBACTCS OJIMH 3all-
poc, odepeu HeT;

’’’’’ — B CHCTEME HAXOJUTCHA j, 3alPOCOB OT TIPO-

LIECCOPOB i-T0 THMA, THe i = 1, 2, .., N, k IMH 3aHATO 00CITYKH-

BaHUEM, / 3aI[POCOB HAXO/ATCS B OYEPE/ISAX HA 0OCITyKHUBa-

HHE, rz(ek 0,h; 1=0 (M k)'

ueccopOB kémﬂoro THIIA, /i IIMH 3aHATO 06cny>1<nBaHneM,

(M — h) 3ampocoB HaxXOIATCSA B 0UepeIaX Ha 0OCITy)KUBaHHE,
N

> m:

1=1

rne M — cymmapHoe 4ducio mpoueccopos, M =
_Onmpu M >n,
mpu M <n.

Cucrema ypaBHEHH TSI CTAIIMOHAPHOTO PEXXMMa NMe-
€T CIIe Ty O BUJT:
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Pewienue noiay4yeHHONW CUCTEMBI YPABHEHUH C YUETOM

yCIIOBHUS HOPMHUPOBKH

h M-k k+ k+l=j; k+| R

[IO3BOJISIET onpe}lenmb BepOHTHOCTI/I le,"jz ..... , HAXOMICHUS
CHICTEMBI B COCTOSTHHIX a:fl"jz i
Ck+1-1mMm 1 (k+I ! ‘
q | M i (N ) m : Ipih
0 miLsfyl s i)
I:)Jkll in T h I_J I
10 )20 IN M—kD(+| lDDm 1 N ml i
> 20 1 Hd Z_—p( P
=1 =0 [ I n J | ji=0m 1 m =
I_J i’ Jz =0, "&
JN =om, ”N

IIpu onenke npousBoautensHoctit MBC onpenenstomum
OKa3bIBAETCS 00I1Iee KOJIIMYECTBO 3aMPOCOB, HAXOSIINXCS Ha
00CITyKMBaHHHU U B 04YEPEIsiX, HE3aBUCUMO OT UX THra. O0-
1iee KOIMYECTBO 3aMPOCOB, HAXOMSANIUXCS B OUEPEIAX, MOXK-
HO OMNpPEJETUTh, HCHOIb3ys COBOKYITHOCTh CTAllMOHAPHBIX
BEPOSITHOCTEH P, |, CPE/HION JUINHY O4epent lCP u K03 P Pu-
IHEHTHI 0, OTHOCUTENBHBIX OTEPh IIPOM3BOTUTENLHOCTH ISt
IIPOLIECCOPOB KAXKIA0T0 THIIA:

k+l  k+l=jy k+ -R
Pk,I = Zb Zb DID]Z Plll( llz ----- in-s.(k+1-R) »
h M-k cp |
Z Z R s e AT,

Torma OTHOCUTCJIbHYIO HpOI/I3BOZ[I/ITeJ'H>HOCTL MBC mox-
HO HaﬁTH, HCIOJIb3Ys BBIPAKCHUEC

ﬂ=zeﬂ

[MonpobHoe ommcanne 3aga4n BHIOOPA dPPEKTHBHOTO
BapranTa MBC pacmpeneneHHBIX CHCTEM yIIpaBICHIS, TIe
MTPOU3BOJAUTENILHOCTD, HapsAy CO CTOMMOCTBIO CHCTEMBI,
BBICTYTIACT KAK NIABHBIN KPUTEPHI OIIEHKH KadeCTBa paOOTHI
MBC, npenctasineHo B [2]. Tam xe qaeTcst Ol[eHKa MOITHOC-
TH IPOCTPAHCTBA ONTUMH3ALNH U TIOKA3aHO, UYTO JaKe MPH
HeOOoJIBIIOM KoJMYecTBe KoMnoHeHToB MBC konmuecTBo
BO3MOKHBIX KOMOMHAIMI cUCTEMBI OyJieT OrpOMHBIM. Jliist
HaXOXKAEHHS XOTb CKOJIbKO-HUOY/Ib IIPHEMIIEMOTO PEIICHUS
MIPUAETCS TIPOCMOTPETH OOJBIIOE KOJINYECTBO TOUEK ITOHC-
KOBOTO IpocTpancTsa. IToaTomMy Bompoc o criocode BeIYHC-
JIeHUsI LeNIeBOi (pyHKIMN 3a/1a4¥ ONTHMHU3AINY TprodpeTa-
eT OOJIBIIIOE 3HAYCHHUE.

[ToMUMO ONHMCAaHHOTO BBIIIE ANTOPUTMA MPSMOTO BBI-
yucineHus npousBoautenbHoctn MBC (mipsimoro Ber4auciie-
HUST), BEPOSITHOCTH HAXOK/ICHNS CHCTEMBI BO BCEX €€ COCTO-
SIHUSIX MOTYT OBITH ITOJTyYEHBI B PE3yJIbTaTe PEIICHNUS CUCTE-
MBI ypaBHEHHH JUISl CTAIIMOHAPHOTO PEKMMa CHCTEMbI Mac-
coBOro o0ciykuBaHust. [Ip1 9TOM HCIIONB3YIOTCS M3BECT-
HBIE METO/IbI PEIICHUS CHCTEM JIMHEHHBIX aNreOpandeckux
ypasHenuii (CJIAY).

CpaBHUTENBHBIN aHANIN3 PabOTHl U3BECTHBIX METOJIOB
pemrenust CJIAY ¢ anropuTMOM IPsSMOTO BEIYHCICHUS TIPO-
nzBojurensHocT MBC nipu MojienpoBaHuy (yHKIIMOHHU-
posanrm MBC npuBenen B [3]. 111 aHam3a ObUTH BHIOPAHBI
CIIEeAYIONMEe TOYHBIE KIACCHYECKHE METOIBl PEIICHUS
CJIAY: meton T'aycca, meton LU-paznoxxenuit, MeToj] pe-
JaKCaIlH, METO/I BPAIIEHHsI, METO/I OCIIEJOBATEIIBHOTO HC-
KITFoYeHus mepeMeHHbIX JKopnana—I aycca.
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B ornmame ot anropuTMa psiMoro BEIMHUCIICHHS TPON3BO-
JurensHocTd MBC, 11t paboThI KIIaCCHYECKHX METOZIOB He JI0-
CTaTO4HO 3HaTh Takue napameTpsl MBC, kak 7, — cpentee Bpe-
Ml BBITIOJTHEHHSI OJTHOHM KOMaHZbI B MPOIIECCOPE i-TO THIIA,
T, — Bpems OOCITY)KMBaHHs 3ampoca MpOLeccopa i-To THIIA,
¢ —TIapaMeTp CBSI3aHHOCTH AITOPUTMOB TT0 amMsTH. [yt pabo-
TBI METOJIOB HaM MTOHAI00MTCs MaTpHIa 3HaYCHUH Kod(PHIm-
eHToB 1pu Hem3BecTHBIX B CJIAY. Kaxknoe ypaBHeHue 3TOi cH-
CTEeMBI IPEACTABIIAET COOOM Pa3sHOCTH BEPOATHOCTH HAXOXKIe-
HHSI CHCTEMBI B HEKOTOPOM €€ COCTOSIHUN M BEPOSITHOCTEH T1e-
pexo/ia CUCTEMBI B COCETHUE COCTOSTHUSL. B03Mo>1<Ho YeThIpe
BapHaHTa [epexo/ia CUCTEMBI U3 COCTOSIHUS ah‘ iy -

1) &’ .y, —TOCTYIHI HOBBII 3aTPOC OT MpOTIEC-
copa i-ro TUIa, 3alIpoc OTIIPABICH Ha 00CIyKHUBaHUE, OUe-
pemmHeT, j =1, N . Koacp(bnunem IIPHU BEPOSITHOCTH TAKOTO

nepexona OyaeT paBeH Bk—H dp;

k,I+1 o
2) &;, j+...j, — MOCTYIHI HOBBIH 3a1IpOC OT MPOLEC-
copa i-To THIIa, BCE IIHMHBI 3aHATHI, 3aI[POC OTIIPABIICH B 0Ye-
pens, i =1L N. Koaq)(i)mmeHT MIPU BEPOATHOCTH TAKOTO T1e-

+1
k-14"0
pexofia Oynet paBeH D, B_H Odi ;s
k,I-1

3) A in B YCIIOBHSIX cyLueCTBOBaHH;I ouepenn
00paboTaH 3ampoc i-ro THIIA, OIWH U3 3alIPOCOB B OYEpeIn
ornpasiieH Ha oocnyxusanue, | =1, N . Kospduruent npu

BEPOATHOCTH TaKoro Imepexoxa OyneT paBeH
. k
(m=ji +2)v,—;
k=11 n
4) & j,...i-1..jy —00paboTaH 3ampoc i-ro TUIIA, OYepeIn

e, | =1, N . Koadpurment npu BEpoSTHOCTH TaKoro mepe-
. n-k+1
xona Oyzer pasen (M — j; +)v, —.
371eCh 2 — KOIMUECTBO MINH, 71, — KOTHYECTBO MPOLIECCO-
POB i-T0 TUIIA, k — KOJIMYIECTBO 3aIIPOCOB Ha 00CITYKHBAHHH,
[ — KOIIYECTBO 3aPOCOB B OYCPE/IH, j, — KOIHHUECTBO 3aMpo-

1
COB OT Ipolleccopa i-ro Tuma, V, = n , M :T_’
T _gti i
0j, npu j; <Kk, :
i _Dknpn i =k

Hetpy/iHo yBH/IETH, 4TO 00II[€E KOIMYECTBO BCEX BO3MOK-
HBIX CUTYAI[Hii, B KOTOPBIX MOKET HAXOIUTHCS CHCTEMA, OY-
JIET 3aBHCETh TOJIBKO KOJINYECTBA TUIIOB npoueccopos U OT

YHCIIa IPOIIECCOPOB KAXKIOT0 TUMA: S = I_] [m +]] Taxum

obpazom, CJIAY Oyznet comepskars S ypaBHEHH 110 S criara-
€MBIX B KaXJIOM, T. €. HAaM Hy»Ha Marpuua Sx S.

Takum 00pa3oM, 4TOOBI OIIEHUTH TPYIOEMKOCTb PadOTHI
Kiaccudeckux MeTonoB pemeHus CJIAY, Heobxonnmo yuu-
TBHIBATh BEIYMCIINTEIBHBIC 3aTPATHI HA TCHEPAIIMIO MaTPUIIBI
3HAUYEHUI TUX CUCTEM.

CkopocTb paboThI METO/Ia HANPSIMYTO 3aBHCHUT OT YHCIIa
BBIYHCIICHUH, KOTOPOE OTPEOyeTCst IS MOTy4eHHS peliie-
HUS. BOJBIITyTo 9acTh pecypcoB OT BceX apu(pMETHIECKIX
orepanuii 3aHMMAIOT omepanuu aeneHus (261 Mkc), yMHO-
skerHns (211 Mxc), Bo3BeneHus B cTerneHb (580 MKC) 1 TpUTo-
HOMeTpuueckue onepanu (508 MKc), B TO BpeMsi Kak orepa-
IIUH THIIA CIOXKEHUS TPeOYIoT mpuMepHO 5 MKc. [ToaTomy
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TIPY MozicueTe OBUTO OBI Pa3yMHO YUNTHIBATH TOJIBKO 3HAUN-
MBI€ AEHCTBHUS, B CBA3HU C UeM JUIs OITy4eHHs OLIEHOK TPY/I0-
€MKOCTH YUHUTHIBAIOCH 00IIIee KOMNIECTBO ICHCTBUI YMHO-
JKEHUS, JICJICHNS 1 BO3BE/ICHNUS B CTEIICHb.

3aBHCHMOCTb KOJIMYECTBA BEIYHUCIICHUH ITpH padoTe yka-
3aHHBIX METOZOB OT pasMepHocTH MaTpunbl CJIAY ncxon-
HOM 3a/1aun. IpesicTaBiaeHa Ha pucyHke. CIUIOMIHOM TOHKOH
JMHUEH 0Ka3aHa 3aBUCHMOCTB aJITOPUTMA TIPSIMOTO BBIUHC-
neHus npousBoauTensHocTH MBC, Tpy10eMKOCTh KOTOPOTO
C pPOCTOM Pa3MEpPHOCTH ypaBHEHHs BO3PACTaeT JIMHEIHO,
TOT/Ia KaK KOJIYECTBO BBIYMCIICHNH B TOYHBIX METO/IAX pellle-
uus CJTAY 6musko k n°. Takum 06pa3om, yke OpH pasmep-
Hoctu CJIAY, paBHoit 80, anropuT™M MPsSMOTO BEIYUCICHUS
nipousBouTesibHOcTH MBC TpeOyeT B AeCsTKU pa3 MEHbIIE
BBIYHCIICHHH, 9€M KJIAaCCHYECKHE METOIBI.
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3aBHCUMOCTB KOIMYECTBA BEIUUCICHUH OT pazmepHocTu CJIAY

BropeiM mapaMeTpoMm, 1Mo KOTOPOMY IPOU3BOAMIOCH
CpaBHEHHE METOAOB, OblJIa TOYHOCTH TOJIy9aEMbIX pele-
HUi. B Xo/€ nccienoBanust ObUI0 yCTaHOBJIEHO, YTO 110 TOY-
HOCTH QJITOPUTM NPSIMOTO BEIYMCICHUS IPOU3BOUTEILHO-
ctu MBC ycrtynaer kimaccudeckuM metofaM. Koneuno, Tou-
HOCTb SIBJISIETCS BaXKHEHMILIEH XapaKTepUCTUKON MeTo1a, O/1-
HAaKO B JJAHHOM CJTyuae MOJIy4eHHbIe 3HaUeHUs HE UCII0JIb-
3yl0Tcs HanpsiMyro. Benb B mepByto ouepeas HaC HHTEpe-
CYIOT He BeposTHOCTH HaxoxaeHns MBC B ee cOCTOSHISIX,
a CpeJIHsIs JTMHA O4epeat, KO3 (PUIIMEHTH OTHOCUTEIBHBIX
MOTEPh MPOU3BOIUTEIHLHOCTH ISl IPOIIECCOPOB KAXKI0TO
TUIA U, CAMO€ ITIaBHOE, OTHOCUTENbHAS IPONU3BOAUTENb-
HOCTb CHCTEMBI. JIaHHBIE MO ANTOPUTMY MIPSIMOTO BBIYHC-
nenws npousBoantenbHocTd MBC 1 meTony ["aycca, cym-
MapHbIe OIIMOKH METO/IOB JUIsl ypaBHEHUH Pa3HbIX pa3Mep-
HOCTEH M 3HAYCHUS OTHOCHUTEIFHON POU3BOANTEILHOCTH
CUCTEMBI, TIOJIy4E€HHBIE [0 pe3yabTaTaM paboThl METO/IOB,
TIPUBE]ICHEI B Ta0OIHIIE.

HecmoTps Ha 3HaUNTETBHYIO pa3HUILy B TOYHOCTH MOTY-
YEHHBIX BEPOATHOCTEH HAXOKICHUS CUCTEMBI B €€ COCTOSI-
HUSIX, OTJINYHE B OTHOCHTEIBHOH MPOM3BOIUTEILHOCTH, MO-
Jy4aeMo ¢ IOMOIIbIO AITOPUTMOB MPSIMOTO BBIYUCICHUS
nipon3BoAnTeIbHOCTH MBC 1 TOUHBIX METO/I0B, HE SBIISCTCS
3HauUNTENbHOU. bojee Toro, B cirydae Korna HHTEpecC mpea-
CTaBIISIIOT HE a0COITIOTHBIC 3HAYEHNS OTHOCHTEITLHON TIPOH3-
BOJUTEILHOCTH, a €€ MOJIOKECHHE B IIIKAJIe OTHOIICHUH CpeTH
3HaueHu# st apyrux MBC, MOXXHO FTOBOPUTB, UTO aITOPUT-
MBI TIPSIMOTO BBIYHCIICHNS Tpon3BoauTenbHocT MBC nator
BIIOJTHE AJICKBATHOE 3HAYCHUE OTHOCUTEIBHOM MPOU3BOIH-
TENBbHOCTH. VIHBIMU cIIOBaMu, IPH PEIICHUH 331391 ONTH-
MU3aIHH 110 BEIOOpY 3 dexruHOoro Bapuanta MBC s BbI-
YHCIICHNSI 3HAUYCHHUH eJIeBOI (PyHKINH NPEANOYTUTEIbHEE
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HCHOJIb30BAaTh UIMEHHO AJITOPUTM MPSIMOTO BBIYHUCIIEHUS IIPO-
m3BoauTenbHocT MBC.

Bo3sBpamiasce k 3a7aue ONITHMHU3AINH, IPUBEAEM Qop-
MaJIbHYI0 3alIUCh MOCTPOCHHON OMTUMU3ALMOHHOU MO-
TSN

nmm,...,m,...m,T ,...T,..,T,) - max,

C,m,...m,...m,T, ..

B naHHO# MOneNu IPUHSITHI CleayIone 0003HaYeHNUS:
I1, — xpuTepnii ONEHKH MPOU3BOANTENBHOCTH; C, — KpHTE-
puii oLileHKH cTonMocTH. OcTaIbHbIE 0003HAUEHUS COOTBET-
CTBYIOT BBEJICHHBIM BBIIIIC.

B kauecTBe mpremiieMoro cpecTBa peleHus Takou 3a-
Jlaqu ObLT BEIOpaH reHeTHYeckuii anroputM. OHaKko uis pa-
OOTBI ATOTO ANTOPUTMA HEOOXOIUMO 3aKOANPOBATH KaKI0e
pelieHue B OMHApHYIO CTPOKY KOHEUHOH JUIMHBI — XpPOMOCO-
My. Ham ke HeoOxoammo paboTats ¢ Bapuantamu MBC mpo-
U3BOJILHOW KOH(UTYPALUH, C 3apaHee He N3BECTHBIMH 3Ha-
yeHussMu napametrpoB MBC u ux konuuectBom. JlericTBu-
TEeNBHO, B KauecTBe BaprnanToB MBC, koTopbIe paccMaTpu-
BAaeT aJITOPUTM, MOTYT OKa3aThCs TAKHE BAPUAHTHI, KOTOPBIE
OTJIMYAIOTCS] KOJIMIECTBOM THUIIOB ITPOIIECCOPOB, a 3HAUUT U
KOJINUECTBOM HAaOOPOB NaHHbIX [2]. 1i1s perieHus 3Toit mpo-
O1eMBI aBTOPHI pa3padboTaai MOAN(PHUINPOBAHHEIN TeHETH-
YECKUH allTOPUTM C NEPEMEHHOM UIMHON XPOMOCOMBI, B
KOTOpOM OBUI peajn30BaH OPUTHHAIBHBIH OIlepaTrop Mpo-
LIEHTHOTO CKPEIINBAHMS, TO3BOJISIOMINI CKPEIINBATh XPO-
MOCOMBI Pa3HOM JJIMHBI.

Jiist orieHKH S PEKTUBHOCTH PabOTHI TEHETHYECKOTO all-
TOPUTMA K PEIICHUIO TOH e 3a1a4u ObUT TOAKITIOYEH aJIro-
PUTM MYJIBTHCTapTa JOKAJIBHOTO Noucka. [lis npeacrasie-
HUs penieHus crpykrypa MBC taxke xkoaupoBaiach B OH-
HapHYIO CTPOKY NEPEMEHHOM AIHHBI, ITMHA KOTOPOH 3aBU-
cena ot KonmmaecTBa komroHeHToB MBC. IIpu xaxxmom Ho-
BOM 3aITyCKe CITy4aiHbIM 00pa30M BBIONPAIOCH KOJIMUECTBO
xomrroHeHTOB MBC, a 3HauuT 1 [IMHA OMHAPHOM CTPOKH,
MIO3TOMY JITOPUTM JIOKJTBHOTO ITONCKA KX pa3 pabo-
TaJ B HOBOM NOJNPOCTPAHCTBE pelleHui. B kauecTse anro-
pHUTMa JIOKAJIBHOT'O MTOMCKA NCTIONB30BAJl aJITOPHTM ITEPEX0-
Jla o TiepBoMy yiyuieHuto. Kaxnoe pemienne, kak u B re-
HETUYIECKOM aJTOPUTME, CPABHUBAIIOCH TI0 IBYM KPHUTEPH-
SIM: IPOU3BOJIUTENBHOCTH U CTOUMOCTH CUCTEMBI.

Ty s Typ) — min,

B manHO#1 paboTe MONCK pemIeHns OCYIIECTRIISIICS B TIPO-
CTpPaHCTBE PEIICHN T MOIHOCTBI0 2%, B Tako# cHTyarnm Kax-
JIBIH 3aITyCK alTOpUTMa JOKAIBHOTO CIycKa TpeboBall, Kak
MHUHAMYM, 60 BBIYUCIICHUI 1IeNIeBOi pyHKIUU. A ecim Opath
KOJIMYECTBO TOUCK MYIBTHCTAPTA, PABHOE PAa3MEPHOCTH IIPO-
CTpaHCTBA ITOWCKA, TT0 PEKOMEHIAINH, YaCTO BCTPEUYAOIICH-
Csl B IUTEpaType, TO HYKHO cienaTh He MmeHee 3 600 Beruuc-
JICHUH 11eTeBOH (QYHKINHU I OCTIIOTO MPOCMOTPa BCETO
NPOCTPAHCTBA PEIICHUH. [ eHeTHYeCKHil JKe aITOpUTM HaXo-
JIAT PEIICHNS, He YCTYTAIOIINE AITOPUTMY JIOKATEHOTO CITyC-
ka B cMbIciie [lapero, HO TpeOyIoIMe Py ATOM B JICCSTKH
pa3 MEHbIIIETO KOJIMYECTBA BEIYHCIICHNH 11eJIeBOH (PyHKIIUH.

B nanHO# craThe NOKa3aHa MPUMEHUMOCTD allrOpUTMa
TIPSIMOTO BEIYHCIIEHUS Tipon3BoanTenbHocTH MBC Ha sTamne
NPOEKTHPOBaHMs. BriepBble IpeiiosKeHbl TeHETHYECKHH ajl-
TOPUTM H aJITOPUTM MYJIETHCTAPTA JIOKAIBHOTO ITONCKA, TIO-
3BOJISTIOIIHE MTOTyYaTh PELICHHUsI HA TOMCKOBOM MPOCTPAH-
CTBe IIEpeMEHHOro 00beMa. PazpaboranHble B Xx0/1e Hcciie-
JIOBaHMS MPOTPAMMHBIE CHCTEMBI ITO3BOJISTIOT IPAKTHYECKH
MOJIHOCTBIO aBTOMATH3MPOBATh Mpoliecc BbIOopa 3 heKThB-
HOM CTPYKTYpPbI MHOT'OIIPOLIECCOPHOM BBIYMCIUTENBHON CU-
CTEMBI IPOM3BOJILHOW KOH(QUTYPAIMH ISl PEIICHHS 3a1a4
YIpaBJICHUS B PEabHOM BPEMEHH, PACIpe/Ie/ICHHBIX CHC-
TeM 00paboTKHN HH(pOPMAIINY U APYTHX CIIOKHBIX 3a1ad, K
KOTOPBIM ITPE/IbSIBIISIOTCS OBBIICHHBIE TPEOOBAHUSI 110 Ha-
JIGKHOCTHU M IPOU3BOIUTEIIBHOCTH, YTO CHIKAET Ha MOPSIOK
CTOMMOCTB PaboT 0 pa3paboTKe TAKMX CUCTEM CHU3UTCS Ha
TIOPAZIOK.

Bubanorpaduyeckuii cnucox
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Pasmep- OwnbKa mpsMoro Ommbxka meroza Taycea TIpoM3BOAUTENLHOCTE IPH TIpoM3BOAUTENLHOCTE IPH
HOCThH aJiropurMa IIPAMOM AJITOPUTME METOIC rayCCa
4 0,013 601 7’9151)84 1,999 6 1,999 95
12 0,078 419 4’9152_4715 3,987 6 3,985 46
20 0,079 229 6’1156_4737 5,983 17 5,980 43
32 0,079 882 4’1E8_0741 8,976 45 8,971 39
40 0,080 573 6’0E8_6782 10,9711 10,962 1
48 0,081 264 Lo 12,965 3 12,958 1
52 0,08 161 8’2151_9705 13,962 1 13,956 7
56 0,081 956 i1 a0 14,958 9 14,9522
60 0,082 302 RAAS 15,9555 15,942
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3. Mandwumnos, U. A. CpaBHuTenbHEIM aHam3 3pdextns-  morun/ M. A. [Tandmumnos ; Cub. roc. aspoxocmud. yH-T. Kpac-
Hoctu MeTonoB pereHust CJIAY npu monenupoBanuu GyH-  HOspCk, 2004,
kumonuposanust MBC : fwic. ... MarucTpa TeXHUKH M TEXHO-

S.N. Efimov, I. A. Panfilov

THE METHOD DEVELOPMENT FOR THE STRUCTURE CHOICE
OF HIGHLY PARALLEL COMPUTING SYSTEMS

The problem of effective variant choice of highly parallel computing system is given in the form of an optimization
problem. Properties of the optimization problem are discussed. The algorithm of performance direct evaluation is discussed.
This performance is compared with traditional methods of linear equations systems solving.
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VIIK 519.68

B. I XKyxos, M. H. ’KykoBa

KOBBOJIIOIIMOHHBIN AJITOPUTM PEIIEHUS
HECTAIIMOHAPHBIX 3A TAY OIITUMU3 AL

Onucvisaromes pesyibmanivl NOCNeOHUX UCCTIeO08AHULL 3q7)gbelcmueﬂocmu KO360JIYUOHHO20 ajiecopumma aoanmue-
HO2O0 6bl60pa OnMmumMalbHO20 I60JI0YUOHHOCO AJ2OPpUMMA ons peuenus necmayuoHapHvlx 3a0ay onmumuzayuu.

IIpu pazpaboTke Mo/ienelt CIOKHBIX CUCTEM YacTO BO3-
HUKAIOT 3a/1a91 OTITUMH3AIINAH, 00JIaIaf0IIHe CIETYOITMMA
CBOWCTBAMH: MHOTO9KCTPEMAIIbHOCTEIO, AT OPUTMAIECKUM
3aJJaHUCM LICJICBBIX (DYHKITUH, CIIOKHOU KOH(PHUTYpaIHeH 10-
ITyCTHIMOM 00JIaCTH, HAJTHIMEM HECKOIBKHUX THTIOB TIEPEMEH-
HBIX, HCCTAIIMOHAPHOCTHIO 11es1eBo pyHkuu. [IpudrHa He-
CTaIlMOHAPHOCTH KPOETCs B CIEIM(UKE OKPYIKAIOIIETO MHPA,
Y C TIOBBIIIIEHNEM YPOBHS pa3BUTHsI HAYKU U TEXHUKH, C yC-
JIOXHECHUEM (DYHKIIMOHAIBHOMN, CTPYKTYPHOM U IPYTHX CO-
CTaBIIAIOMINX TEXHUYCCKUX CHCTEM F B3aNMOCBSI3€ei MEK Iy
HUMU B MH)KEHEPHOU NMPaKTHUKE BCE Yallle BCTPEUAIOTCs 3a-
JIa9H, B KOTOPBIX IPHXOIUTCS YIUTHIBATh 3Ty 0COOCHHOCTB.

HccnenoBanus ¢ TOMOIIbIO MATEMAaTUYECKUX MOJIeNel
3a9aCTyIO SBIISIOTCS €AMHCTBEHHO BO3MOKHBIM CIIOCOOOM
W3yYCHUS CIIOKHBIX CHCTEM U PEIICHUS BaKHEHIITIX TIPAKTH-
YECKHX 3aJlad yIpaBieHus. DTH 3a/1a4 OYE€Hb TPYIHO WU
HEBO3MOXXHO PEIINTH C TOMOIIBI0 OOBIYHBIX OIITHMHU3AITH-
OHHBIX METO/IOB, YTO MPUBOMUT K HEOOXOIUMOCTH pa3pada-
TBIBATh U IPUMEHATH CTIICIHAIN3APOBAHHBIC METOIBI PETIie-
HUS CIIOKHBIX ONTUMU3AIMOHHBIX 3374 [ 1]. K Takum meTo-
JlaM, B YaCTHOCTH, OTHOCSITCS 3BOJIOIMOHHBIE (DA) U TeHe-
tHaeckue anropuTMsl (['A), KOTopbie yKe JoKa3aid CBOIO
KOHKYPEHTOCIIOCOOHOCTh MPU PEIICHUU MHOTHUX 3a7[a4 0-
WCKa ¥ ONTHUMHU3AIIH, 0OCOOCHHO B TPAKTHYCCKUX TIPHITOKE-
HUSIX, TI€ MAaTEeMaTUYeCKUE MOJIETH UMEIOT CIIOKHYIO CTPYK-
TypY | HCTIOIb30BaHHUE CTAHIAPTHRIX METOAOB KpaifHe 3aT-
pyznueHo [2; 3]. Tem He MeHee TpuMeHeHHe DA Ha IPAKTHKE
SIBJSICTCSI HEMIPOCTOM MPOOIIEMOit. DTO JieTaeT aKTyaTbHbBIMU
WCCTICIOBAHMS 10 BBISTBIICHHIO CTICIIATBHBIX CBOUCTB N3BEC-
THBIX DA, IeTaromux ux 0ojee NpUBJIeKaTEeIbHBIMHU JIJISI pe-
IICHUST HEKOTOPHIX KIIACCOB 3a/1a4, ¥ pa3padoTKe MOAX0/IO0B,
ABTOMAaTH3UPYIOLINX BEIOOP 3 HEKTHBHOTO IBOIIOIIMOHHO-
TO aJITOPUTMA B XOJI€ PELICHUs] TPAKTUUYECKHUX 3a/1a4.

B 3TOM OTHOIIEHNH OTHIM U3 HANOO0JIee IePCIIEKTHBHBIX
TIO/TXO/IOB SIBJISIETCST KOABOJIOIMOHHBIHN anroputm (KA) [1],
KOTOPBIH MOJIETUPYET IBOIOIINIO HECKOTBKUX TTOMYIISIIIH,
Ka)J1asi 13 KOTOPBIX ONTUMHU3UPYET 3aJJaHHYI0 (DYHKIIHIO U

o0naaeT cBoei crpareruei ontumusanuu. Takum o0pasom,
TIOTYJISIAN «OOPIOTCS» 33 Pecype, KOTOPBIA B TEUECHHE pa-
OOTHI aNTOpUTMa TIepepacTIpeiessIeTCs B O3y Ooee 3¢-
(exTHBHOI U3 HUX. VI3MEeHCHHE pa3MEpOB PECYPCOB MPOHC-
XOJMT IyTEM COKpAIIEHHs KayKA0H TPOUTpaBIICH MOIyIs-
WU, HE JIOCTUTIICH MUHUMAaIEHOTO F'apaHTUPOBAHHOTO pa3-
Mepa, KOTOPBI HE MOXKET ObITh YMEHBIICH («COIMATbHAS
KapTO4YKay ), Ha HEKOTOPBIN ONpe/IeIeHHBIN 3apaHee IPOLEHT
U YBEIMUCHHUS TIOOSIMBILICH MOMYIISIIMK Ha YHCII0, PaBHOE
CyMMe IIOTepb MpouTpaBmux. Takum od6pa3om, odIiee drc-
JIO MH/IMBUJIOB OCTAETCS HEU3MEHHBIM. 3aTe€M alrOpUTMBI
MIPOJIOJIKAIOT CBOO PA0OTY C MOIMYISAUSIMHI YK€ H3MEHEH-
HBIX Pa3MepOB, B KOTOPBIE BXOMIST TOJIBKO JIYUIITAE HH]THBU/IBI
13 TIpEABIAYIHX nomysnmii. [Iporece nmponomkaeTcst 10 Tex
0P, TTOKa MO0 He BHITTOIHUTCS KPUTEPHUI OCTaHOBA, JTNO0
He KOHYUTCS PeCypc, BBIICICHHBIN Ha pelieHue 3aaaun [4].

Vlcrionp30BaHe TEHETHIECKHX alTOPUTMOB B HECTAIIHO-
HapHBIX 33/1a4aX KaKeTCs BIIOJIHE 000CHOBAHHBIM: ITOCTPO-
SHHBIE Ha MOJICIMPOBAHHH MTPOIIECCa PA3BUTHS MTOYIISAIIIH
WH/IMBH/IOB 10 aHAJIOTHHU C MPOIIECCOM, MPOUCXOASIINM B
NPUPO/JIE, TCHETHYECKUE AlITOPUTMBI ITPUCTIOCOOIIEHBI K pa-
00Te B yCTIOBHUSX MTOCTOSHHO MEHSIOMICHCS BHEIITHEH CPEIBI.
[Tpu »TOM CTaHAAPTHBIN FeHETHYECKUH aJTOPUTM MOXKET
OTCIICKUBATH JIpei( IKCTpeMyMa B MIPOCTPAHCTBE MTONCKA.
Ho nanbGonee MHTEpECHBI CHTYAIMH, KOT/IA ITEpEMEIICHUE
9KCTPEMyMa IPOUCXOANT YEPE3 OMPE/ICIICHHBIC IPOMEKYT-
KM BPEMEHH U Ha 3HAYUTEIEHOE PACCTOSTHHE.

Jast perienust 5Toi 3aJauu UCCleJOBaTeN MPUMEHSIOT
paznuaHbIe o1X0/b1. COMacHO MMPOKO PACTIPOCTPAHEHHON
KJTacCU(UKaIMK, TPUMEHsIEMbIC pEeLIeHHs] JaHHOH 1po0Jie-
MBI MO’KHO OTHECTH K CIIEAYIOIINM KJIacCaM: MEXaHU3MBI T1a-
MSITH (SIBHOH 1 HESIBHOM ) M MEXaHH3MBI T10]/IepsKaHusI pa3HO-
obpasus. Takum oOpa3om, myTeM KOMOMHUPOBAHHUS Pa3Iny-
HBIX TUTIOB CENIEKIIMHN 1 CXeM (DOPMHUPOBAHNMS HOBOTO MOKOJIE-
HHSI MOXKET OBITh MOJIy4EHO OOJIBIIIOE KOJIMYECTBO MHANBH/TY-
QJIBHBIX AJITOPUTMOB PEIICHNUSI HECTAIIOHAPHBIX 33/1a4 OITH-
mu3anuu. B tadn. 1 mpuBeneHs 9 M3 BO3MOKHBIX aJITOPHTMOB.

Tabnuya 1

K.naccmpmcaulm AJITOPUTMOB, OCHAILICEHHBIX MEXaHU3MaMM y4YeTa HECTALIUOHAPHOCTH 1ejeBoit (l)y]-[Kl.[l/ll(l

Anropurm Tun cenexkuuu Cxema (popMHpOBaHUS Xapakrep oucka MexaHu3M ydeTa HECTAl[MOHAPHOCTU
HOBOTI'O NTOKOJICHUS

1 AyTOpuIIHHT OT1060p C BEITECHEHHEM I'nobansHeIi SIBHAs naMATh

2 HesBHas mamsTh

3 I'unepmyTanuoHHas cxema
4 TypuupHas DauTH3M JloxanbHBIi SIBHAs maMAThH

5 HesBHas namsath

6 l'unepmyTanmonHas cxema
7 ITanmukcus City4aifHBIM 00pa3zoM Heonpenenennsrit SIBHas naMATh

8 HesBHas namsTh

9 I'unepmyTanuoHHas cxema
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TecTupoBaHHe aATOPUTMOB IPOBOJUIIOCH HA CTAHAPT-
HOM MHO>KECTBE TECTOBBIX (D)YHKIIMH, UCIIOIb3YEMbIX B MHU-
POBOI1 MPaKTHKE JUI TECTUPOBAHMS aATOPUTMOB HECTAIIHO-
HapHoit onTuMu3anuu. Cpeu HUX aBTOpaMy ObUTH BBIOpa-
HBI JIBE:

— HanOoJee 9acTo UCIIOIb3yeMas TECTOBAs 3aj1ada — ce-
MeWcTBO TuHamudeckux pyHkiuid Ocmepa. yHKuus 3a1a-
ercs B ciaeayomeM Buae: g (X,t) =1-e 00 rpe
c(f) =0,04([¢/ 20]), mpu x O [1,000; 2,000];

— pyrkmms TpostHOBcKoro—Muxanesmya: G(X) = f, (X),
ecau X[ D,. /lannas QpyHKIMS — MOIMMOAAIbHAS C HACTpA-
MBAEMbIM YHCIIOM JIOKAJIbHBIX MUHUMYMOB. OCHOBHas unes
TIPY TeHEPALNH 11eIeBON (DYHKIMN TaKOBA: B TPOCTPAHCTBE
TIOUCKA 3alaH TUIEPKyO, KOTOPBIA ONpeaeseH Kak paspe-

n
[0,

1=1
I7Ie 1 — pa3MEepHOCTh MPocTpaHcTBa. [10 Kax10# 13 KOOpau-

HaT pa3peleHHas 00J1acTh ACIUTCS Ha W paBHBIX HHTEPBAJIOB

TaKUM 00pa3oM, UTO BCS pa3perieHHas 00I1acTh pa3ouBaeTcs

Ha W' THIIEPKYOHKOB, B KXK/IOM M3 KOTOPBIX OTpE/CIICHa YHH
n

monansHas pynkuus T, (X) = a, |_| (r =x)(% —q),raequ
1=1

#,— COOTBETCTBEHHO HIKHSS M BEDXHSSA IPaHHIIBI TEKYIIIETO
THIepKyOHKa 110 i-i KOMITOHEHTE TIOMCKOBOTO ITPOCTPAHCTBA;
a, —Kod((UIMEHT BEICOTHI HKCTPEMYMA B [IEHTPE TEKYIIIE-
ro runepkyonka. @ynkmus TposiHoBckoro—MuxaneBnya
paccMOTpeHa IPH CIENYIOMEeH PasMEepHOCTH MOUCKOBOTO
npoctpaHcTBa: 2, 6 u 18.

Jnst cpaBHEHUS! aTOPUTMOB MCIIOJIB30BAITHCH CIIETYIO-
IIUE MTOKA3ATEIN: HAOeHCHOCHb — TIPOLIEHT YCHEIIHBIX 3a-
IIyCKOB JITOPUTMA, B KOTOPBIX IIO0AILHBII ONITHMYM Haii-
JICH, OT OOIIIETO YHCIIA 3aITyCKOB aITOPHTMA; CPeOHee YUCTO
umepayutl 00 HAXONHCOCHUSI PEULeHUs. KANCOIM AN20PUN-
Mom (cKopocmb) — HOMEp WTEpAIiH, Ha KOTOPOW HaiIeH
r100aNBHBII ONTUMYM, YCPEAHEHHBIN MO YHCITY YCIICIIHBIX
3aIycKoB aroputMa. Y Hawiyudrero ['A nomkHa ObITh Hau-
GoJIbIIast HAJISKHOCTb, 4 TIPU PaBHBIX IIOKA3aTeNsIX HAJIeKHO-
CTH — HanOOJIBIIIAst CKOPOCTH (HaMMEHBIIIEe KOJTMYECTBO BbI-
YUCIICHHUH 10 O0HAPYKEHHS SKCTPEMyMa).

IIeHHast 0611aCTh MOMCKOBOTO MpocTpancTBa: D =

Pesymerars! neenenoBanus Yp()EKTHBHOCTH HHIHBHTyab-
HBIX aITOPUTMOB IIOKa3aJH, YTO, KaK 1 B CITy4ae UCCIIe/I0Ba-
HUS MHANBHTYJIBHBIX QITOPUTMOB JUTS CTAIIMOHAPHOI ONTH-
MU3alUH, HeIb3s OHO3HAYHO TOBOPHUTH O MPEBOCXOJCTBE
ompesieNieHHoro anroput™a. Ho 1mo OoibIMHCTBY JTydImx
PE3YyIBTATOB B Ka)XKI0H TPyIIE aITOPUTMOB MOXKHO BBISIBUTH
HanOosee 3G HeKTUBHBIN anroput™ (B Ta0J1. 1 3TO aJIrOpUTMEI
1, 51 7) u mpopaHKUpPOBATh OCTATHHBIC AITOPUTMBI B TIOPSI/I-
Ke yObIBaHMs 1TOKa3areds HajekHocTy. [Ipu s ToM ycraHoBie-
HO, YTO MPOCTO MEPE3aIyCK CTAHAAPTHOTO TEHETHIECKOTO
ITOPUTMA CHJIBHO YCTYTIAeT alrOpuTMaM JUIsl HeCTaI[OHap-
HOM ONTHUMHU3AINK HE TOJBKO MO HAJEKHOCTH HAXOXKJICHUS
petenns (JTydmmii pe3ynsrar nepesarrycka —40 %, pesynsra-
ThI CIICIUATTU3UPOBAHHBIX ATOpUTMOB — 75...100 %), HO 1
MIPAaKTUYECKH B JIBa pa3a M0 BPEMEHH BBIXO/1a Ha ONTHMYM.

Bce maru 1 o011as cxema KO9BOJIIOIMOHHOTO aJITOPUTMA
HECTAI[MOHAPHOW ONTHMH3AIMH OCTAIOTCS 0e3 M3MEHEHUH,
OJIHAKO BMECTO aJTOPUTMOB JUTSl CTAIIMOHAPHBIX 33714 ONTH-
MH3aIMH B COCTaB KOABOIIOIMOHHOTO AJITOPUTMA BKIJIIOYAIOT-
CsI QJITOPUTMBI, pa3pabOTaHHbIE IS 3a/1a9 HECTAIIMOHAPHOH
ontumuzaimu. McenenoBanue 3h(heKTUBHOCTH KO3BOJFOIIH-
OHHOTO aJTOpUTMa OBIJIO MIPOBEICHO HAa TOM K€ MHOKECTBE
TECTOBBIX (PYHKIMH, Y4TO MpeUIarajloch JJIs HCCIeJOBAHUS
WH/IMBU Ty ATbHBIX aJITOPUTMOB HECTAI[MOHAPHON ONITHMH3a-
1n. B KagecTBe KpUTEpHEB CPaBHEHHS OBUTH B3SITHI KPUTEPHU
HaJIeKHOCTU M BPEMEHH BBIX0/1a Ha ONTUMYM (Ta0JL. 2).

CpaBHUTEIBHBIHN aHAH3 () PEKTUBHOCTH KOIBOIFOINOH-
HOT'0 QJITOPUTMA U MHIUBUTyaJIbHBIX TeHETHYECKHX aJlrOpHT-
MOB JJI51 33124 HECTAI[MOHAPHOM ONTHMH3AIMH TTOKa3aJl, 4TO
MEXaHHU3M a/IallTalliy CTPATETUH ITONCKA, BCTPOCHHBIN B KO-
9BOJIIOIOHHBII aJITOPUTM, TIO3BOJISIET JAHHOMY aJITOPUTMY
MTOKA3BIBAaTh OOIBIIYIO HA/IC)KHOCTD IO CPABHEHHUIO C O0BIU-
HBIMH TIOJIXOZaMH K PEIICHHIO HECTAIMOHAPHBIX 3a/1a4 IIPaK-
THYECKN Ha BCEM MHOKECTBE TECTOBBIX (DYHKIIUH.

MTaK, MPOBECACHHBIC UCCIICAOBAHU A 3(1)(1)6KTI/IBHOCTI/I KO-
OBOJIIOIIMOHHOT'O AJITOPUTMA TS PEHICHUA HECTAITMOHAPHBIX
3aJa4 OIITHUMU3AlWU IMOKa3aju, 4YTO MCXaHHU3M aJalliTallkuu
CTpaTEeTuu IMOMUCKa, BCTpOCHHHﬁ B KODBOJIIOIIMOHHBIN aJIro-

Tabnuya 2
Pe3yJbTaThl CPABHUTEILHOTO AHAJIN32 HAJEKHOCTH KOIBOTIOLIMOHHOTO JITOPUTMA
W HHANBHAYAJTHLHOTO TeHeTHYECKOr0 AJITOPHTMA PelleHNs] HeCTAHOHAPHBIX 32124 ONTHMH3AINH
Homep Oynkiust Ocmepa 7= 1 Oynkims TposHOBCKOro-MuxaneBuda
KOMOMHAIUK n=2 n=06 n =18
Hapexnocts, % | Cxopocts | Hagexuocts, % | Cxkopocts | Hagexnocts, % | Cropocts | Hagexnocts, % | CkopocTh
KA Ne 1 95 8 95 6 90 11 90 13
KA Ne 2 80 8 75 9 50 15 30 16
KA Ne 3 40 12 40 13 30 13 30 18
T'A 40 17 40 19 28 23 12 24

Ipumeyanue. B Tabn. 2 npuHATH crexyonme obo3HadeHus: KA Ne 1 — komOnHanus, rie B COCTaB KO3BOJIIOIMOHHOTO aJlTOPUTMa

BKJIIOYAJIUCh IBa aJIrOpUTMaA, OCHAIICHHLIC HESIBHOW TIAMSITHIO 1 06naz[a}0ume 100aJIbHBIM | JIOKAJIbHBIM XapaxkTepaMu IOuCKa, J1Ba

AJIIrOpuT™Ma, OCHAIIICHHBIC SIBHOU TaMATBIO U 06na;1a}oume 100aIbHBIM U HEU3BECTHBIM XapaKTe€paMu NMOMCKa, U OIUH AJITOPUTM, OCHA-

IICHHBII THIIEPMYTAIIMOHHOW CXEMOM C JIOKaJIBHBIM XapakTepoM Toucka; KA Ne 2 — koMOuHanus, r7e B COCTaB KOJBOIOIIMOHHOTO

aJAropuTMa BKJIIOYAIKCH OJUH JYYIIUN aJrOPUTM, OCHAILIEHHBIH HEABHOMN MaMATBIO, OJMH JIYUIIUH aaroOpuTM, OCHALEHHbIN SBHON

MaMATBIO, U OIMH JI YN aNTOPUTM, OCHAILIEHHBIH THIIEpMYTalMOHHO cxeMoii (0e3 yuera xapakTrepa nmoucka); KA Ne 3 — komOuHamms,

e BI)I60p AJITOPUTMOB B COCTAB KOOBOJIIOLIMOHHOTO aJIrOpUTMa IMPOU3BOIUIICH CJ'Iy‘IafIHO (HeSaBI/ICI/IMO OT XapaKkTepa [IOUCKa U MEXaHU3-

Ma y4eTa HecTallMOHapHOCTH ); ['A — cTaHIapTHBIN TeHeTHYECKHIIA alITOPUTM IS PEILICHUS HECTALMOHAPHBIX 3a1a4 ONTUMH3ALHH, SBIISIO-

H_[I/II7IC${ JIy4lIUM Cpe€a UHAUBUAYAJIbHBIX aJITOPUTMOB, KOTOPBIC IMTPEAJIONKEHDBI IJI BKIIFOYEHUS B COCTaB KOOBOJIIOIIMOHHOI'O aJlropyUT™Ma.
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PHUTM, TIO3BOJISIET €My ITOKa3bIBaTh HE TOIBKO OOJBITYTO Ha-
JISKHOCTH TI0 CPABHCHHUIO C OOBIYHBIMH ITOIXOIaMH K PEIIie-
HUIO HECTAIIMOHAPHBIX 33734, HO U B JIBa pa3a YBEINIHUTH
CKOpPOCTH MOKMCKA ONITUMAIBLHOTO PEIICHHUS, YTO UIMEET 0CO-
Oy10 B)KHOCTH B YCIIOBHUSX ITOCTOSHHO MEHSFOIICHCS BHETII-
HEl cpeibl CUCTEMBL.
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The work is devoted to description of the last results in the field of investigation of koevolutionary algorithm for

nonstationary optimization problems.

29



Mamemamuxka, mexanuka, ungpopmamuxa

VIIK 539.2; 538.945

1O. B. Baxapos, 1. B. YBaes, K. I. Oxorkun

MEXAHUYECKAS AHAJIOT'UA
JJINHHOI'O IKO3E®COHOBCKOTI'O IIEPEXO/IA

Paccmompena nosaa mexanuueckan anano2us OUHHO20 0HCO3edCOHOBCKO20 nepexood. Ycmanosieno, ymo noseoe-
Hlle MASHUMHO20 NOJA 8 OTUHHOM OAHCO3ePCOHOBCKOM nepexooe aHan02UUHO NOBeOeHUIO OIUHHO20 YRPY2020 CIEPIHCHS-
KOHCONU NPU NPOOOAbHOM uzeube. Ilpu smom Kpumuueckoe, nopo208oe MacHUmHoe noje nepexooa U3 MelucHepo8CcKo2o
COCMOAHUA 8 CMeulanoe ecmb ananoe Jiineposa nopoza nomepu ycmouuusocmu 0 cmepaics. [lokaszano, umo nponu-
Kaiowue 8 00HOMepHbIIL NepPexo0 GUXPU MASHUMHO20 NOMOKA — IO AHAN02 YeNOUKU CHUHO8 80 BHEWHEM noje, OpUeHma-
Yusl KOMOPBIX 3A8UCUM 0N COOMHOUEHUS COOCMEEHHO20 U BHEWHe20 MASHUMHO20 NOJIA, M. e. ONUHHbBII 0HCO3ePCOHO8C-
KUtl nepexo0 Modjicem paccmMampueamocsl KAk OUHAMUYECKas OOMEHHAs CMPYKMypa.

Pabota psa 21eKTpOTeXHHUECKUX YCTPOHCTB MUKPOME-
XaHUKH B 29POKOCMHUYECKOI OTpaciii OCHOBaHA Ha UCIIONB30-
BaHHH JUISl KOHCTPYHPOBAHMUS ITHX CIIOKHBIX TIPHOOPOB HEKO-
TOPBIX HEJIMHEHHBIX CBOMCTB Pa3IMYHBIX HEOIHOPOJIHBIX CTPYK-
Typ. CBOICTBA HEOTHOPOAHBIX CTPYKTYP OMPEICIAIOTCS KaKk
COOCTBEHHBIMH XapaKTEPUCTUKaMU MaTepHaa, Tak ¥ pa3Mep-
HBIMH TTapaMeTpaMy KOHKPETHOTo 00pa3ia. THIHYHBIM ITpu-
MEPOM TAaKOTO COOTHOILIECHUS CBOMCTB SIBISIFOTCS CIIOMCTBHIC
MaTtepHallbl, CBOMCTBA KOTOPBIX BO MHOTOM OIPEJIEIISIFOTCS
YCIIOBHSIMH Ha TPAHUIIE Pa3/ielia CIO0EB, T. €. NX IPAHNIHBIMI
YCIOBHSAMH. FIMEHHO OT ATHX IPAaHUYHBIX YCIOBHH BO MHO-
TOM U 3aBHCAT pa3MepHBIC H YaCTOTHBIC () (EKTHI.

OnHUM U3 U3BECTHBIX M 9aCTO MCIIOIb3YEMbIX pa3Mep-
HBIX 2] dekToB sABIsIETCST DifyepoBa HEYCTOHYMBOCTh TPH
n3rnbe cTepsKHs KOHEYHOH JUTHHBI IO/ AEHCTBHEM TIPOJ0JTh-
HO¥1 CHJTBL. J[7151 BENTMUHMHBI 9TOM CHITBI HAXOJJUTCS CIIEKTP COO-
CTBEHHBIX 3HAYCHHUH, KaXX/IOMY U3 KOTOPBIX COOTBETCTBYET
CBOsI UICKpHBJICHHast (hopMa cTepxHs. Jlonroe Bpemst crioco-
051 HocTIKEHHS (HOPM UCKPHUBIICHNS, COOTBETCTBYIOIINX BTO-
pPOMY U MOCIEAYIOMEMY cOOCTBEHHOMY 3HAYECHHUIO CIIEKT-
pa, He ObUIM M3BeCTHBI. B ocHoBomousaratomei padore
M. A. JlaBpenTtseBa u A. FO. Ummmmackoro [ 1] 66110 TOKa3a-
HO, YTO JJOCTHKEHUE (POPM UCKPHBIICHHS CTEPIKHS, COOTBET-
CTBYIOIIMX BTOPOH U CIEAYIOIIIM MOaM, BO3MOXKHO ITyTEM
B3PBIBHOTO, TMHAMHYECKOTO HarpyskeHus. [lepsrblii mopor
OBUT Ha3BaH UMHU CTaTHYECKUM IIOPOT'OM TOTEPH YCTOHUH-
BOCTH, a ITOPOTH, CJICTYIOIINE 33 IEPBBIM — JMHAMHUYECKUMHA
MOPOTaMH ITOTEPU YCTOHYUBOCTH.

B paborte [2] 656110 TTIOKa3aHO, YTO 33a]1a9a O TIepeMarHuIu-
BaHUH TOHKOTO (h)epPOMArHUTHOTIO CJIOSI C HAMArHUUEHHOC-
TBIO, 3aKPETIICHHOHN Ha OJTHOH ITOBEPXHOCTH ¥ CBOOOTHOI Ha
JIpyroi o1 AEHCTBUEM MarHUTHOT'O TOJIsL, aHAJIOTMYHA KJlac-
crdeckoil DitniepoBoii 3aaue 00 N3rude TOHKOTO CTEPIKHSI.
Taxum 06pa3zom, OBIIO MOKAa3aHO, YTO MOTEPS YCTOHYMBOCTH
TP BHEITHEM BO3JICHCTBHHY XapaKTepHa HE TOJIBKO JUTsl YIIpY-
THX CHCTEM, HO M CHCTEM JJIst O0JIee IUPOKOTO KPyTa.

JIx03e(hcOHOBCKHI TIEPEXO/I SIBIISIETCS CIIOUCTON CTPYK-
TYpPOM, XapaKTepPUCTUKHN KOTOPOH OTIMCHIBAIOTCS YPABHEHHSI-
MH, QHAJIOTHYHBIMHU YPAaBHEHHSM JUTS HEKOTOPBIX YIIPYTHX U
MarHuTHbIX cucreM. [loaToMy mombITaemcst pacCMOTpETh
MPOLIECCH B JUTMHHOM JDKO3e()COHOBCKOM ITEPEX0/ie KaK aHa-
JIOTUIO YCTOWYMBOCTH DiIIepoBa CTEP KHS IIPH MTPOI0TEHOM
BO3JAEHCTBUU CKUMAIOIIEN CUJIIBL.

Panee B padote [3] Ob1TO MOKAa3aHO, YTO AIEKTPOAUHA-
MHKa IPOTSHKEHHOTO JK03€()COHOBCKOTO KOHTAKTA ISl pa3-
HOCTH (pa3 § BOTHOBBIX (BYHKIIN CBEPXIIPOBOIHUKOB, 00pa-

30

3YIOIIUX KOHTAKT, OIIMChIBaeTCs Tu(depeHInaIbHBIM ypaB-
HECHHUEM B YaCTHBIX IPOM3BOIHBIX, KOTOPOE ITPH OTCYTCTBUH
JICCHIIATHBHOTO HIIeHa HMECT BHJL
10 1.
Ad)x,y‘g%:ESﬂd), ©)
e C=c¢(1/41Cd)"* — ckopoCTh pacpoCTpaHEeHHs BIOIH
TIOBEPXHOCTH TYHHEJIBHOIO Iepexoa JIeKTPOMArHUTHBIX
Borm; A = (1 /24 edJ )" — mxosedcoHoBckas myOHuHa Ipo-
HHUKHOBEHUS, T. €. IPHHA 00JIACTH 110 KpasiM KOHTAKTa, B KO-
TOPOH MPOTEKAIOT Ko3e(hcOHOBCKUE TOKH. 3aech J, — mKo-
3e(hCOHOBCKHIT KPUTHIECKHH TOK, C — €MKOCTb KOHTAKTa, ITPH-
XOJISIIIAsCS Ha SAWHUILY TUIOIIA M, ¢ — TOJIIMHA 00J1aCTH KOH-
TaKTa, B KOTOPYFO POHUKAET MATHUTHOE TOJIC.
IIpu 5TOM MIOTHOCTH TOKA J, IPOTEKAIOLIETO YEPE3 I1e-
pexof, onpenenseTcs ypaBHeHueM [4]

J=J sin¢. 2)
B cBoro o4epeib MarHUTHOTO IT0JIE TIEPEX0/1a CBSI3AHO C
pa3HoCThIO (ha3 BEIpaKeHUEM [5]

9= %[I—k n|. 3)

B cranmonapHOM citydae, Korja pa3HocTs (a3 ¢ He 3aBu-
CHT OT BPEMEHHU #, ypaBHeHHe (1) mepexoauT B ypaBHEHHE
HEJTMHEHHOT O MasiTHUKA

B,y =3 )

Pemenne naHHOTO HETMHEHHOTO YpaBHEHMS XOPOIIO
N3BECTHO, U B CITy4Yae OINPEAEICHHBIX TPAHUYHBIX YCIOBUH
TIPUBOJIUT K MOSIBIICHUIO CITEKTPA COOCTBEHHBIX 3HAYCHHH, 4TO
obu10 mokaszano K. C. Oysnom u JI. JIx. Cxananuso [6]. Ox-
HAKO HaMICHHBII MU CIICKTP pEIIeHU OBLI CBsI3aH C YCIIO-
BHEM MEPUOJUYHOCTH U MOTYYNJ FEOMETPHUUECKOE TOJIKOBA-
HHE KaK KPaTHOCTb TITyOUHBI IPOHUKHOBEHHS A | M pasMepa
nepexoja L, ONHUChIBAEMOE COOTHOIIICHUEM

L=2n\, kK (k?), ®)
rae K — MOTHBIHN AUIMITHYECKUI HHTETpall IEpPBOro poja ¢
MOIYIEM K.

Bwmecte ¢ TeM mpu MpoBeACHUHU aHAJIOTHM MEXly Mar-
HUTHOU U yIIpyrol cUCTEeMOit ObIIIO MOKA3aHO, YTO MOJIyYa-
EMBI B TAKHX 3aa9aX CIIEKTP COOCTBEHHBIX 3HAYCHUI OTIpe-
JIeIIseT MOCIeI0BATENbHOCTh HOPOrOB NOTEPH yCTONYHUBOC-
TH CUCTEMBI, IPH KOTOPBIX HAPYIIAETCsl CAMMETPHS COCTOS-
Hus cuctemsl [2]. [Ipu 9ToM 3HaueHue JIst IEPBOTO MOpora
MOTEPH YCTOWINBOCTH, CBSI3aHHOTO CO CIIOHTAHHBIM Hapy-
IIEHHEM CHMMETPHH, HE HAIILIO CBOETO OTOOPaKEHUS B pa-
6ote U. O. Kynuka [7].

sing.
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B cB#13 C BBIIEH3II0)KEHHBIM BO3HHKAET HEOOXOAUMOCTb
OoJtee Mo APOOHOTO N3ydeHus peteHuid ypasuenus (4). s
9TOTO PACCMOTPHM JIK0O3¢(PCOHOBCKIIT KOHTAKT MPOCTEHIIIeH
reomeTpu (puc. 1).

H, o H

(s I B W 2 v Sy v Vel

H.

Lx@

Puc. 1. OmHOMEpHBIH 1K03e()COHOBCKHIA ITEPEX 0T
C CHMMETPHYHOM JTHHEWHOI reomeTpreit [4]

Pacripenienenme pa3HocTH (a3 BOTHOBBIX (DYHKITHI CBEpX-
MTPOBOTHUKOB, 00Pa3yIOIIMX KOHTAKT BIOJIb IIEPEX0/1a, O~
CBIBACTCS ypaBHEHHEM

dp _ 1 .
— =—-sin 6
dx  A? ¢ ©
C TPaHUYHBIMH YCIOBUSAMH [ 7]
oo _ H, Odeg  _ H, -
HoxHe, " HL' Hode  HL

rae H0L=(D0/ 2TWd, 31€ch CDO— KBaHT MarHUTHOTO MOTOKa,
d — TonmiHa 00J1acTH KOHTAKTA, B KOTOPYIO MTPOHUKAET Mar-
HUTHOE nose. [[yist ynoOcTBa BBeieM 0003HaYEeHHE

A2=11J, (8)
rae [, =@ /L, — MUHUMAaJIbHBIA TOK [4], co3aat0muii B niepe-
XOJI€ C MHTYKTHBHOCTBIO L) = 2TIpUd KBAHT MarHUTHOTO I10-
toka @ . Torna Benuunna H L cBsi3aHa ¢ MHIYKTUBHOCTBIO
cooTHommenueM H L= U /L, =1 1,

VYpaBHeHue (4), Kak MBI y’Ke OTMEYaJIH BEIIIE, — 3TO YpaB-
HEHUE HEJIMHEWHOro MasTHHKA, O0IIee penieHre KOTOpOoro
3aITUCHIBACTCS C TIOMOIIBIO JUTHIITHYSCKIX (PYHKINH Skodn
1 SJUTMIITHYECKNX MHTETPAJIOB C MOJYJIEM k, KOTOPBIH orpese-
JISIeTCS TUIOTHOCTBIO TOKA, IPOTEKAIOIIEro Yepes mepexo [6]:

b=m+2am[x/k\ +F k], 9)

rie F|, — KOHCTaHTa MHTErPUPOBAHKS,
F,=F[aresin (k' /1~ (KA, H,/2H LY ). &, (10)

3/1€Ch [ — 3IUIMIITUYECKUI UHTErpal IEPBOro poaa.

Kak 65110 mokazano B padotre [3], ciaydaro xorma k<1,
COOTBETCTBYET CUTYyallsl, KOT/Ia BHEIIIHEE MarHUTHOE I10JIe
6oJbIIe COOCTBEHHOTO MarHUTHOTO OIS epexoaa. Coot-
BETCTBEHHO KOTJIa BHEIITHEE MarHUTHOE I10JIe MEHBIIIE CO0-
CTBCHHOTO MarHUTHOTO TOJIs, MOZIYJIb k> 1. Crenas 3aMeHy
k'=k", momyunm

b=Tr+2arcsin {k'sn[x/A +F k), (11)

rne F, = F [arccos(A H / 2k" H L), k'] — xoncTanTa uHTET-
PpHUpOBaHUSI.

[TockonbKy, Kak OBLITO CKa3aHO BBIIIE, TOTYYCHHOE B [6]
peleHne ObIIO CBA3aHO C YCIOBUEM ITEPUOJMYHOCTH U T10-
Jy4MII0 TEOMETPUIECKOE TOJTKOBAHHE, MBI MOXXEM PAacCMOT-
PETh MPOLIECCHI B INTHHHOM J1XK03e()COHOBCKOM MIEPEX0JIe KaK
OlinepoBy HEYCTOHUNBOCTB MIPU BO3JCHCTBUH HA MEPEXO/]
BHEIITHETO MarHUTHOTO MTOJIS.

ITo ananoruu ¢ DiaepoBoil CUITON IS YIIPYTOro CTePKHS
P =(11/2)*EIl/L?, BBE/IeM KPHTHYECKOE 3HAYEHHUE MIIOTHOC-
TH TOKa, COOTBETCTBYIOIIEE IEPBOMY CTATHYECKOMY [TOPOTY:
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J, =4l /L, (12)
rae L — npomonbHbIN pazmep ogHoMepHoro repexoaa. Coor-
BETCTBEHHO MEPBOE KPUTHIECKOE 3HAYEHNE MATHIUTHOTO MOJIST

H =4mH, (13)

Amnanu3 BeipakeHns (12) moka3sIBaeT, 4TO MepBOE KPH-
THYECKOE 3HAYCHHE IIOTHOCTH TOKa ./, €CTh Takast MUHAMAaJTb-
Hast IIOTHOCTh TOKA [, KOTOPBIH JIOJKEH MPOTEKATh Yepes
Tepexo/1, YTOObI IIPH €T0 COOTBETCTBYIOUINX I'€OMETpHUYec-
KHX pa3Mepax [4] B HeM BO3HHUK KBaHT MarHUTHOTO ITOTOKA
®@,, T. €. TaKas IJIOTHOCTh TOKA, IIPX KOTOPOU TPOMCXOJ IEpe-
XOJIUT U3 MEHCHEPOBCKOTO COCTOSTHHS B CMEIIIAHHOE H B 3TOT
TIepexo/1 MPOHUKAIOT KBAHTHI MAaTHUTHOTO MOTOKA, HAPyIIast
CUMMETPHIO CUCTEMBl. AHAJIOTUYHO B YIPYIOM CTEPIKHE
HCXOHOM SBJIACTCS OHOPOIHAS, HE HCKPHUBIICHHAS (hopMa,
Y 1IOTepsl yCTOHYMBOCTH COCTOUT B TIOSIBIICHUH OIpEeIICH-
HOW MOJBI MCKpHBJIEeHUs. He TpyaHO 3aMeTHTh, YTO IUIOT-
HOCTB TOKa /, COOTBETCTBYET JKECTKOCTH YIIPYTOTO CTEPIHKHS
— npousBegeHuto Moayist FOHra £ Ha MOMEHT uHepuuu /
CEUCHUS CTEPIKHSL.

Kak ormeuanock paHee, pelieHHe TaKUX IPaHMYHbIX 3a-
Jlad IIPUBOANT K TOSIBIICHUIO CIIEKTpa COOCTBEHHBIX pellle-
HUH. YUIHUTHIBas BBEICHHOE HAMU [IEPBOE 3HAUCHNE KPUTHU-
YeCKOM MI0THOCTHU ToKa (12) 1 BBIpaXKeHHe JIsi MarHUTHOTO
o (13), mosmy9mM crieKTp cOOCTBEHHBIX 3HAYSHHH IS CITy-
YaeB, KOIJ[a MarHUTHOE T0JIe OOJIbIIIE WM MEHbIIIE COOCTBEH-
HOTO MarHuTHOTO 1oJ1s1. C 3TOM IETBI0 pACCMOTPUM B CITY-
4asi: cOOCTBEHHOE I10JI€ TIepexo/a OOoJIblIe BHEIIHErO Mar-
HUTHOTO T10JI51; COOCTBEHHOE I10JIE NEPEX0/ia MEHBIIIE BHEIII-
HETO MarHUTHOTO OIS,

B cmydae xorma coOcTBeHHOE MoJIe mepexoia Oosblie
BHEIITHEr0 MarHUTHOTO ITOJISI, PAacTIpeieIeHHe Pa3HOCTH (a3
BJIOJIb Tiepexofa ompenensercs: BeipakenueM (11). Torna,
UCIIONB3Y S TPaHWYHBIE YCII0BHSA (7) M yUUTHIBAS TIEPHO Y-
HOCTB DJUTUNTHYECKHUX (QyHKIMH, HalieM

J DK (k)
— = . m=1,2,.... (14)
l, O L

[pumensist popmyay (12), moryuuM BeIpakeHHE IS OTI-

pejielieHs 3aBUCUMOCTH & OT IIOTHOCTH TOKa J:

2

IM =9, (2/ ) B (K)H - (15)

OTCIO[[EI BCJIMYMHA OPOIroB IMOTCPU yCTOﬁ‘-IPIBOCTH JUIsL
k=0

>

I =PI, m=1,2,.... (16)

ITockonbKy BHEIIHEN CUITON SIBIISIETCSI MATHUTHOE TIOJIE,

BBIP@KEHHE [UIs ONPE/ICIICHHUS 3aBHCUMOCTH k™ OT BHEILIHETO
MarHUTHOTO MOJIs Oy/IeT UMETh BU]T

- 2 .
H ):HlEmK(k ) (17)
COOTBeTCTBeHHO JUIsL HOpOFOBI)IX 3Ha‘{eHI/Iﬁ T10J11
H™ =mH, m=1,2, ..., (18)

OTCIO[]a MOXKHO CIeJIaTh BBIBOJL, YTO JIsl 1XK03€(hCOHOBCKOTO
repexo/a HeyCTOWINBOCTh COCTOUT B MOSIBICHHUH CIIEIYIO-
LIeT0 KBAaHTa MAaTHUTHOTO ITOTOKA.

Teneps, 3uas 3aBucuMocTs (15) Moysis k* OT IJIOTHOCTH
TOKa J, HalJIEM BBIPAKEHUE I POCTPAHCTBEHHOTO pac-
TIpe/iesIeH s INIOTHOCTH TOKA BJIOJIb IEPEX0/a, YIUTHIBAO-
I1ee TOPOTOBBIH XapakTep MOBEICHMS INIOTHOCTH TOKA H
MarHUTHOTO MOJIS B IEPEX0ie:
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e

= —BF[H HT'IK( )EZ K 2J1§ﬁ4mK (k) Fu, kH

anBamK +F,, K H (19)

Co0OTBETCTBEHHO /Il MArHUTHOTO T0JIsI HA OCHOBE (hop-

My (17) u (3) monydnM mpoCTpaHCTBEHHYIO 3aBUCUMOCTh
pacnpeeeH s oIS BIIOJIb epexo/ia:

Z4F, K

B s 0
H (x) = 4mK (k') k Ho cnfmK (k » E(ZO)

B ciyuae xorna coOCTBEHHOE IOJIE EPEXOia MEHBIIE
BHEIIHET0 10711 MArHUTHOT'O TIOJISL U IPOCTPAHCTBEHHOE pac-
TpeieieH e pa3HoCTH (a3 ompeenseTcs BepakeHneM (9) u

IpaHUYHBIMU YCIOBUAMH (7), aHAJIOTUYHO HaiiieM

J kK (k)
S =g, m=1,2,... Q1)
b 0 L O

Hcnonb3ys mepBoe KpUTHYECKOE 3HAUYCHHE TUIOTHOCTH
ToKa (12), moryduM ypaBHEHUE [T OTIPEICICHUS 3aBUCH-
MOCTH MO/ kK OT TIJIOTHOCTH ToKa J

3= (Y kK (k) 0, (22)
AHaJI0THYHO JJIA MAaraiuTHOT'O ITOJIA
1
H = H, —mkk (k). (23)

I[TockonbKy B JaHHOM ClTydae MarHMTHOE T1oJ1e GoIbIie co0-
CTBEHHOTO MATHUTHOTO TIOJIS TIEPEX0/Ia, TO O BBIPAXKEHHIO (23)
CIIENLYeT, YTO MOIYIIb k HE MOKET IPHHUMATH TIPOU3BOJILHBIC
3HayeHust. O0IacTh ONpeIeNieHNs MOJIYIIs k Hali/IeM IOJICTaBHB
BeIpakenns (23) m (21) B (10): F, = Flarcsin(k' / k), k], Tne
k' — nomonHUTENBHBIN MOTYTh (k*+ £'*= 1). B aTOM ciy4ae
ob6macTh onpenenenus k umeeT Bux S J k2 J 1.

ITo Beipaxkenuto (22) mpu k*= 1/2 HaiiieM BeTHYHHBI 110~
POTOB MOTEPH YCTOHUMBOCTH:

I =&l m=1,2, ...

>

(24)
e
2 = K2 (ﬁ/z) /2r€ (0,174 (25)
JL71st TOpOTOBBIX 3HAYCHUIA TIOJTS TIpH k2 = 1/2 Tomyanm
(m) — =
Hy"” =omH,,m=1,2, ... (206)

[puJ — J, Moy k* — 1/2; B cyqae xorma.J > J,, k2> 1/2.
OTtMmeTnM, uto Beipaxxenus (15) u (22) s moxynst k* u k
WCHTUYHBI IpYT JIPYTY, 38 HCKIIOYEHHEM TOTO, UTO k SIBHO
BXOJIUT B ypaBHEHUE (22) 11s 3aBUCUMOCTH J .

3aBHCHMOCTH MarHUTHOTO TIOJIS OT MOAYJIS k 11 k™ (puc. 2)
MMEIOT CXOJICTBO C 3aBHCUMOCTSIMH BHEIIHEH CKMMATOIIEH
CHIIBI P OT MOJYJIS k JJ1s yIIPyTOTO CTEPIKHS.

Wcmionms3ys BeIpaxkeHws (22) u (23), MOTyqInM JUTS CIrydast
KOT/1a COOCTBEHHOE TI0JIE TIEPEX0/1a MEHBIIIE BHEIIHETO Mar-
HHUTHOTO TOJISI, 3aBUCHMOCTB PACIIpEe/ICNICHHH INTIOTHOCTH TOKa
Y MarHUTHOTO TOJIS BJIOJIb IIEPEX0/1a:

ﬁ%ﬁ ANkK (k) 2.Jls:ﬁ 2mK (k)% +Fy, % o

xcn %mK (k)% +F, kﬁ
H (x) = 4mK (k) H,dn ﬁZmK ()7 at

AHanu3 pacnpeiesieHn it MarHUTHOTO TTOJIs B JKO3edco-
HOBCKOM Tiepexofie (puc. 3) TOKa3bIBAET, YTO OBEICHHE TIPO-

+Fy, kO

127

(28)

32

HUKAIOIINX B TIEPEXO] BUXPEH MAarHUTHOTO TIOTOKA TT0T00HO
MOBEJICHUIO OJJTHOMEPHOM IENOYKe CIMHOB BO BHEIIHEM
MardUTHOM II0JIE.

& HIH;
3
N 2
1
1 l//k
0 0.5 1
5 HIH,

\k\

1.5
0.5 k
07 0.8 1
6

Puc. 2. 3aBHCHMOCTS MAarHUTHOTO HOJIST OT MOIYJIS k
IUTSL pa3HBIX IOPOTOB: / — cTarndeckoro (m = 1);
2w 3 — nuHamudeckux (m =2 um = 3); a — BHyTpeHHee moJe
nepexo/1a 60JIbIIIe BHEITHETO MO, 6 — BHYTPEHHEE TI0JIe
TIePeX0/1a MEHBIIIE BHEIITHETO OIS

H(x, k*VH,
40 \
2
0
1
-40 . X/
0 05 1
a
Hx, k)/H,
40 - 3
2
201
0 : x/L
0 05 1
6

Puc. 3. Pacnipenienenyie MarHUTHOTO 1OJISE BIOJIB ITEPEX01a 10
KOOP/MHATE X [T pa3HBIX IOPOTOB: / — CTaTHYECKOTO (7 = 1);
2w 3 — nuHamudeckux (m =2 num = 3); a — BHyTpeHHee moJe
nepexosia 0oJIbIIIe BHELTHETO MOJIs; O — BHYTPEHHEE I10JI€ MEHBIIE
BHELIHETO MOJIs IPU OIMHAKOBOM MoJyle, paBHOM 0,99
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B cityuae xorjia BHENITHEE MAarHUTHOE TOJIE MEHBIIIE cO0-
CTBEHHOT0 I0JIs1 TIEPEX0/1a, YIIOPsIJOUEHNE BUXPEH POUCXO-
JUT aHTHIIAPAJIIENBHO, T. €. BUXPH, IPOHUKAIOIINE B TIEpe-
XO0J1, 00pa3yIoT CTPYKTYpy «BUXpb—aHTUBUXPBY (puc. 3, @),
TaKo€ YIOPSAAOUCHNE COOTBETCTBYET aHTH(EPPOMarHUTHO-
My cHoco0y yHOpsJO9eHUs [ETOYKN CIIHHOB. B mpoTuBo-
TIOJI0)KHOM CITy4ae YIopsiJOYeHHEe POUCXOIUT Mapauieiib-
HBIM CTIOCO0O0M (pHcC. 3, 0): BEKTOP HANPSHKEHHOCTH ITOJIS
MTPOHMKAIOIINX BUXPEH HaNPaBIICH B OJTHY CTOPOHY, UTO CO-
OTBETCTBYET (PEPPOMATHUTHOMY YIOPSIOYEHHIO CIHHOB.
Takum 00pazom, MOKHO CKa3aTh, 4TO B JUIMHHOM JIKO3e(]-
COHOBCKOM I€pexo/ie BO3HUKAET CBOETO pojia IMHAMHUYEC-
Kasi JOMEHHasl CTPYKTYpa. Y YUTHIBasi IPOBE/ICHHYIO aHAJIO-
THIO MEK/Ty JUTMHHBIM JK03e()COHOBCKUM IIEPEXOOM U YII-
PYTHM CTEp)KHEM, PaCCMOTPHM TIPOIIECC B3aNMOACHCTBUS
BHEIITHET0 MarHUTHOTO TI0JISI C TEPEX0/IOM.

B ciry4ae xora BHEIIHEE MArHUTHOE TIOJIE PABHO HYIIO U
TIOCTETNEHHO YBEIIMINBACTCS, MBI IMEEM MEHCHEPOBCKOE pac-
TMIPEJICIICHNUE MOJIS B TIEPEXO/IC, OMMCAHHOE B padoTax [3; 6; 7].

B ciydae pe3koro, IMITy/IbCHOTO YBEJIMUCHUS BHEITHETO
TIOJISI 10 HEKOTOPOH KPUTHUECKOH BETMYMHBI TIEPEXOI, 107100~
HO YIPYTOMY CTEpPXKHIO, OyJIET TepsITh yCTOMINBOCTD M3-3a
TOT0, YTO B TIEPEXO0/1 IPOHUKHYT KBAaHTHI MArHUTHOT'O TIOTOKA,
YIOPSZI0YEHHE KOTOPBIX OY/IET IIPOUCXOANTD aHTH(eppomar-
HUTHBIM CTIOCOOOM, T. €. BO3HUKHET CBOETO pOjia IMTHAMIYEC-
Kast TOMEHHas CTpyKTypa. JlanbHel1iee NoBeIeHUE CUCTEMBbI
3aBHCHT OT BEJIMYHMHBI IPHIIOKEHHOTO BHEIITHETO 110151 B gac-
THOCTH, ITPY PEJTaKCAIIMU CHCTEMBI MOXKET ITPOU30MTH yIIOpsi-
JIOYCHNE BUXPEH MO MO0, WM HaMarHWIWBaHUE TUHAMU-
YECKOM JOMEHHOM cTpykTypbl. Ho 3TOT npouecc npeacras-
JICHHBIMH B JAaHHOHU CTaThe ypaBHEHUSIMH HE OTTMCHIBACTCS.

B npyrom ciryuae, Koria HauaJIbHOE COCTOSTHHE AITHMHHO-
O JK03e()COHOBCKOTO Mepexojia OTIIMYHO OT PACCMOTPEH-
HOTO BBIIIE, TPY UMITYIbCHOM BO3JEHCTBHN Ha HETO BHEII-
HEro MarHUTHOTO TIOJISl TaK)Ke OyJeT MPOUCXOIUTD MOTePs
YCTOWYMBOCTH, CBSI3aHHAsl C TPOHUKHOBEHHEM B HEPEXOJ
BHXpEW MarHUTHOTO 110J1s1. OTHAKO B ATOM CITy4ae B CBSI3H C
TEM, YTO Ha4aJIbHOE COCTOSIHUE HE SIBISIETCS COOCTBEHHBIM
COCTOSTHAEM CHCTEMBI, a SIBIISICTCS] HABEZICHHBIM, TO IOPOTH
MOTEPH YCTOWYMBOCTH ITOSIBSITCS ITPU OTIIMYHOM OT HYJISI 3Ha-
YEHUH MOJYIIA k, a yIIOpsiI0YeHIE TPOHNKAIONINX BUXPEil B
repexoy] OyIeT MPONCXOIUTh PepPOMATHUTHBIM CITOCOOOM.

B 3akiroueHne MOXHO CZIETaTh BBIBO, YTO B PACCMOT-
PEHHBIX B IaHHOH CTaThe CBEPXIPOBOSAINICH, MATHUTHON U
YIpPYroi cucreMax MpoUCXOJUT XapaKTepHasi IOTeps yCTOU-
YHBOCTH IPU BHEIIHEM BO3ACHCTBUM Ha cuctemy. Iloteps
YCTOWYMBOCTH MPUBOUT K HAPYIICHUIO CHMMETPHH B CHC-
TeMe, W Uil JUTMHHOTO JKO3€()COHOBCKOTO TIEPEX0/ia OHa
CBsI3aHA C MPOHHUKHOBEHHEM B HEro BUXpEil MarHUTHOTO
nioy1s1. IosrydeHHbIe penieHns MOKa3bIBAI0T HETTOCPEACTBEH-
HYIO CBSI3b MEXX/Ty BETMUYUHOMN BHEIIHETO MATHUTHOTO TOJIsI
1 9MCIIOM BUXpEH MPOHUKAIOUINX B nepexo. B cBoro oue-
penb, ynopsiodeHue NpOHUKIINX B Iepexo]] BUXpeil mpouc-
XOIIUT MOJJO0OHO TUHAMHYCCKON JIOMEHHOM CTpyKType. Bee
OTMEYEHHOE BBIIIIE TO3BOJISIET HCIIOIB30BATh JHKO3E(DCOHOB-
CKUil mepexofi P KOHCTPYUPOBAHUU BEIYMCIUTENBHBIX CH-
CTEM KaK 3JIEMEHT HEYETKOH JIOTUKH B yCTPOWCTB MUKPOME-
XaHUKH.

PaboTa BeImOTHEHA TIPH TTOAIEP)KKE BEIOMCTBEHHOM Ha-
y4HOH nporpamMMsl «Pa3BuTre HayYHOTO MOTEHIIAIA BBIC-
11ei MKOoJIbD», MpoeKT Ne 4418,
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Yu. V. Zakharov, I. V. Uvaev, K. G. Okhotkin
MECHANICAL ANALOGY OF LONG JOSEPHSON JUNCTION

The new mechanical analogy of long Josephson junction are considered. It set, that behaviour of a magnetic field in
long Josephson junction are analog a behaviour an elastic rod under a buckling. Thus, a critical magnetic field of
transition from Meisner'’s states in the mixed are analog of the Eulerian threshold losses of stability for an elastic rod.
Besides it is shown, that vortexes of a magnetic flux penetrating into the one-dimensional junction are analog of a line of
spins in an external field which orientation depends on a relation of a natural and exterior magnetic field, i. e. long
Josephson junction can be considered as dynamic domain structure.
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VIIK681.3

A.T. 3otun

MOIYJIbHBIN ITOIX0/I K PACIIO3HABAHUIO
TEKCTOBOM MTH®OPMAIIMU U3 BUJIEOPSJIA

Paccmampusaemces npobnema pacnosnasanusi mekcmogou ungopmayuu uz 6u0eopsiod Ha 0CHO8e MOOYIbHO20 NOO-
X00a. Ananuzupyiomes QyHKyuonanbHvle cxemvl pabomsl omoenvbhvlx mooyiel. [lpueoodsmes pesyivmanmvl mecmuposa-
HUSL NPOSPAMMHOL Peanu3ayui CUCmeMsbl pACnO3HABAHUS TMEeKCMOBbIX CUMBOII08 U3 8U0EOPAId.

KommbroTepHbIe METOIBI PACIIO3HABAHMS HAIILIN HINPO-
KO€ MPUMEHEHHE B IEJIOM KJIacCe MPHUKJIAAHBIX PEIICHHH.
Haunbonee ynauynoi ¢ KOMMepuecKoi TOUKH 3pEHHs U BOC-
TpeOOBaHHO! TOTPEONTEIAMH TEXHOJIOTHEH SBIISIETCS METO-
JIONIOT ST OITHYECKOTO PACTIO3HABAHNS TEKCTOBBIX CHMBOJIOB.
Hawubonee pacnpocTpaHeHHBIM MPUMEHEHHEM JTOTO pac-
TIO3HABaHUS SIBIISIETCS] PACcIIO3HABAHNE TEKCTA CO CKAaHNUPO-
BaHHOTO MaTepuana (KHUTH, ra3eTsl U T. 1I1.). Kak npasuio,
Takoe N300paKeHHe MMEeeT MOHOTOHHBINA ()oH min (oH ¢
HE3HAYUTEIbHBIM H3MEHEHUEM YPOBHSI IIBETA.

PaccMoTpuMm 3aiauy pacrio3HaBaHUsI TEKCTa U3 BHICO-
(bparmeHTOB — Habopa KaapoB, 3aKOMPOBAHHBIX HEKOTOPHIM
BHUJICOKOZIOM. B Xoz1e pernienus JaHHO# 33/1a91 BO3HUKACT PsijL
YACTHBIX 33/1a4: HAXOXKJICHHS TEKCTA Ha M300paskeHHH, OTIpe-
JieTIeHns1 001acTH 00padOTKH, BBIACIICHHUSI TEKCTOBBIX CHMBO-
JI0B (¢ y9eTOM HOpMaJn3aIueil 00pa3oB) M MX pacro3HaBa-
Hus (puc. 1).

Paccmorpum nogpobHee paboTy KaskA0ro MOIYIIS.

[Tox cunThIBaHNEM TaHHBIX ITOHUMAETCS TTOJTyICHHE BU-
Jieopsizia IyTeM OTKPBITHS (haiiiia niiv BBOA JAHHBIX C BHEII-
Hero uctouHuKa (depe3 TB-TioHep, TTaThl BUACOMOHTaXa
WM Yepe3 YHUBEPCATbHbIE HOPTHI BBOAA JJIsl HU(PPOBOI BU-
Jeoarmnapatypsl). [locie nomydeHust JaHHBIX IIPOM3BOTUTCS
CUUTBHIBAaHNE HECKOJIBKUX KaJ[POB, 3aTE€M IIPOUCXOANT UX JIe-
KOZIMPOBaHHKE, B PE3YJIBTATE YETO CO3AAI0TCS [{BETOBBIC MaT-

pupL. [Iporiece nosyueHs IBETOBBIX MaTPHILl BHOCUT B H300-
paxkeHHe oIpeieNieHHbIe IyMbl. [Ipu 1exoqupoBaHuH Kal-
POB MBI 10JTy4aeM Ae(eKThI, CBI3aHHBIE C pa3MBITHEM IIBE-
TOB, a TAKKe OJIOYHYIO CTPYKTYpPY H300pakeHus. B cirydae
TIOTy4YeHHS N300paKEHHs C BHEIITHETO HCTOYHUKA, IOMHMO
nedeKToB, CBSI3aHHBIX C AEKOJHUPOBAHUEM, HHOTIA IIPH NIepe-
BOJIC aHAJIOTOBOTO CHTHANA B IH(ppoBoit mosiBisieTes 2 et
«rpebeHkm». J[eno B TOM, 4TO TeJICBU3NOHHBIH CUTHAT HMe-
eT Yepe3CTPOUYHYIO Pa3BEPTKY, T. €. KaJp oToOpakaeTcs Ha
9KpaH B J[Ba dTala: CHa4yaja BCE YETHBIC CTPOKH, a ITOTOM
HeueTHbIE. [Ipu BbIBOJIE K€ IU(PPOBOTO M300paKEHHs Ha
KOMITbIOTEpe 00a KaJipa MOSBIAIOTCS OAHOBPEMEHHO, YTO U
SIBJISIETCSI TPUYMHOI TTOMEX TaKoro poyia.

[Toce momyyYeHus IBETOBBIX MAaTPHII IIPOUCXOJIHT IIPEJI-
BapuTeNbHas 00padOTKa Kajipa IyTeM HAJIOKEHUS pas3iiid-
HBIX (OMIBTPOB U CTAOMIIM3AINY IBETOB (POHOBOTO H300pa-
KEHHS TIPH HeoOXomuMocTH. [Ipu cTaOMIM3anuy IIBETOB
(oHOBOrO M300paKEeHUSI BO3MOXKHO (DOPMUPOBAHHE TaK
Ha3bIBaEMBIX «MEPTBBIX 30H» (30H, BEPOSTHOCTh COAEPIKa-
HUSI TEKCTa B KOTOPBIX OueHb Mana). J{iist crabunmzarmu go-
HOBOTO H300pa)KeHUSI ITPEUTaraeTCst CIIeAyOIIee peLICHHe.
[Tpu paccMOTpeHUH MOCIIeI0BATEIbHOCTH KaJpOB BHIONpa-
eTcsl TIEPBBIH KaJIp, KOTOPBIN CUNTACTCS KIFOUYEBBIM U (Op-
mupyercst Marpuia spkoctu Ce. (i, ) . 3arem ananusupyer-
Csl TIOCIIEI0BATEILHOCTD Ka/IpOB 33 CPABHUTEIHLHO HEOOIIb-

| 1 Fr T T T T T T T T T T T T T T T T T T T T T T T ST T T T T e e E e EEEEE e 1

! Cuumvleanue 0aHHbIX ! | Onpeoenenue obracmeii obpadomxu e

1 | 1 I

1 CunThIBaHUE | : [penBaputenbHas —>: Hanoxenue

| Kazpa ' | 06paboTka Kajapa €---- _E (GuIsTpOB

1 1 ! '

1 1 I 1

: v — v | v

p Ittt TTEEs s E I EE [ 1 o 1

1 JlexonupoBanue Y ! ITouck oGnacrei ! Crabunusanys
1

| ! Kazpa i ' i UTS aHANTU3a 1 U300paKeHust

1 | 1 I

| tmmmmmeeeepeeeeeeeond | 1 1

' v ! v

1 | 1

1 | 1 = i

] Tonyuenne ] ! Bsi6op obnacreit s !

: IBETOBBIX MATPHIIL ' | 06paboTKH |

1 | 1 1

1 | 1 1

Buloenenue 06pa3a meKcmoeo2co cumeoa

[penBaputenbHas
obpaboTka obnacTu

Brienenue

obpa3za

A 4

Hopmanuzanus
obpasa

Pacnosnasanue o6pa3a meKcmoeo2o cumeona

IToaroroska

1
1
|
' obpaza
1
1
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Brigaua
pe3yabrata

Puc. 1. CDyHKL[I/IOHaJ'IBHaSI CX€Ma CUCTEMbI paCrio3HaBaHUs TEKCTOBBIX CUMBOJIOB U3 BUZICOpAaa
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10 MTPOMEXYTOK BpeMeHH (2...5 kaapos). s xaxaoro
BHOBB ITOCTYIAIONIETO Kajipa OHOBOE N300pakeHHe KOp-
PEKTHPYETCS B COOTBETCTBHUE CO CIEAYIOMIEH (hOpMyIIoii:

CFold (l, J) + 6 » €CJIH y >CF (I: ]) _CFold (|5 ]) > 6
CFnew(il ]) = CFold (I, J) _61 eclin y >CFoId(ia J) _CF (Ia J) > 6

CFoId (|1 ]) y CCIHn | CF (I’ j)_CFoId (|5 J) | < 6a

rne C.,,(i,]) — marpuma sipkocTeil Todek MpeabIIyIIero
kazgpa; C. (i, ]) — MarpuIia SpKoCTeii TOYCK TEeKyLIEro Kaj-
pa; Cq,(i, ]) — MaTpuna spkocTeil ToYeK MOCICAYIOIIETO
Kajapa; Y — mopor u3MEHEHHs SIPKOCTH; O — Kod()HUIIHEHT
KOPpEKINH (PEKOMEHJTyeTCsl BRIOMpATh €ro 3Ha4eHHEe paB-
HBIM 1...2 % OT TMHAMUYECKOTO THara30Ha SPKOCTH).

[Tpu paboTe ¢ BUIEOPSIIOM, TTOJYYEHHBIM OT BHJICOKa-
Mepbl ¢ (PUKCHPOBAHHBIM MOJIOKEHHUEM (HAaIIpUMep, B CITy-
Yyae pacro3HaBaHWUS aBTOMOOWIEHBIX HOMEPOB), BHITIOIHS-
eTcsl IeproANYecKast KOppeKTHPOBKa (poHa pH HEOOIBIIOM
3HageHnu O (& =1...5). brarogaps 3ToMy raBHOE H3MEHE-
HHE OCBEIICHHOCTH paboueil CIIeHBI, a TaK)Ke MOSIBJICHUE B
30HE KOHTPOJISI HOBBIX CTAI[IOHAPHBIX 0OBEKTOB HE OKA3bIBA-
0T CYIIECTBEHHOTO BIMSHUS Ha () PEKTUBHOCTD HAXOXK/Ie-
HMsl MTHTEPECYIONMX Hac obiacteil. Kpome Toro, kak nokasa-
T HKCTIEPUMEHTBI, HET HEOOXOUMOCTH B (DOPMUPOBAHUH
MaTpuIbl SIPKOCTH TTOCIIE BBOJA KaXKJJOr0 HOBOTO Kajpa B
001110 MOCIIEI0BATENLHOCTE. BIiotHe [OCTaTOYHO OCyTIe-
CTBJISITH KOPPEKTUPOBKY MaTPHIIBI IPKOCTEN TSI KIFOUEBOTO
KaJpa ofauH pa3 B 1 umm 2 c.

[Tocme KoppeKTHpOBKH (POHOBOTO M300paKeHUS Tepe-
XOJIAM K TIOMCKY 00JTacTH JijIsl MabHEIero ananmsa (puc. 2)

PaccmoTprM mpuHIAT paboTHI JaHHOTO anropuT™a. Kax-
J1ast JIMHUSL B 1300paskeHNH pa30uBaeTcst Ha OJI0KH 1o 16 k-
celelt, mpuYeM UTHOPUPYETCS CaMbIil TIpaBBIii OJIOK, KOTO-
PBIN MOKET IMETh pa3psa MeHbIIe 16. 3ateM I Kaxk0ro
0J10Ka BBIYHCIIIETCSI CyMMa aOCONIOTHBIX 3HAaUCHNUH pa3iiu-
YU MEKIY TUKCEISIMHE JUTS KaXK/I0TO KOMITOHEHTa I1BeTa. B
cilydyae €CJIM 9Ta CyMMa IPEBBINIAET TOPOTOBYIO IPAHHMILY
(10 merHOCTH OJI0KA), TO TAKOW OJIOK MOXKHO CUHTATH MIPH-
TOJIHBIM M, BO3MOXKHO, OH COJIEPKHUT (PparMeHT TECTOBOTO
¢dparmenra. Eciu sxe cymma abCOTIOTHBIX 3HAYESHUH pa3iiu-
YU MEXTy MTUKCEISIMU HIKE IOPOTOBOH I'PaHMIIBI, TO Be-
POSITHOCTB coJiepyKaHMsl (hparMeHTa TEKCTa OYeHb MaJla, TaK
KaK pa3Ingus MEKIy NUKCEIIMH B OJI0KE HECYIIECTBEHHEI
(OHM IPUPABHUBAIOTCS K HYJIIO).

B HacTpoiikax nmpoBepku 010Ka Ha IPUTOIHOCTH BHICTAB-
JSIETCSI IIar CBEPKH JUIS poBepseMbIx nukceneil. [To ymon-
YaHUIO 3HAYEHHE ITOTO IIara paBHO CAMHUIIE, HO MOXXHO
3a1arh TI000€ qpyTroe 3HaYeHne. 3HaYCHNUE IIara BEIOUpaeT-
Csl OTHOCHTEINIEHO 00J1acTH, B KOTOPO# Beaercst ananu3. Ha-
TIpUMep, €CITM aBTOMOOMIIb OABEXaIT K KaMepe OrKe ONTH-

MAaJIbHOTO PacCTOSHHUS ISl ONIPECICHHsI HOMEpa U HOMEp
CTaJ KpyITHEe, TO I[eJeC000pa3HO HA3HAYUTS IIAT IPOBEPKU
paBHBIM IBYM WIIH TpeM mukcensim. [Ipusenem dGopmybi
pacueta 3HaueHus napametpa BlockValue xapakTepusyro-
IIETO IIEHHOCTE OJIOKA:

RedDiff = Abs(Red[ X, Y] — Red[ X + LLIAT, Y] );
GreenDiff= Abs(Green[X, Y] — Green[ X + IIAT, Y] );
BlueDiff = Abs(Blue[ X, Y] — Blue[X + ILIAT, Y] );
PixelValue = RedDiff + GreenDiff + BlueDiff;
BlockValue = Sum (PixelValues);

[ocne ompenenenus Tuma O6y10ka (IPUTOTHBIN WIIN He-
TPUTO/THBIHN ) BEIYMCIISICTCS KOJTMYECCTBO MPUTOIHBIX OJIOKOB B
JIMHHUU, KOTOPOE MOXKHO YBHJICTh HA IPOCTOM IIPUMEpE:

1 — mpuroaHEIii 610K, 0 — HETTPUTOIHEIH OJI0K
0111110 => BlockCount =4
0110110 => BlockCoun t=?2
0101010 => BlockCount =0

B cimygae ecim KOTMIYECTBO MPUTOTHBIX OIOKOB B JINHUH
MPEBBIIIACT OMPEICIICHHYIO TOPOTOBYO TPAHUILY, TO CUHTA-
€TCs, 9TO JTIMHUSA MOXKET COZIepKaTh (PparMeHTHI TeKCcTa. AHa-
JIOTHYHO MOJICYCTY MPUTOTHBIX OJIOKOB BBIYHCIISIFOTCS yyac-
TKHA Ha M300paKCHUH, B KOTOPHIX PACIIONIATAIOTCS JINHUH,
HMMETOIIIHE KOJTMYECTBO IIPUTOIHBIX OJIOKOB, KOTOPOE MTPEBHI-
IIaeT yCTAaHOBJICHHYIO TIOPOTOBYIO IpaHumily. B ciydae eciu
Ha OJTHOM U3 YYIaCTKOB ITPEBHIIIEHO KOIMYECTBO JIMHUM, KO-
TOPOE yCTaHABIMUBACTCS JIJIsI HECKOJIBKUX YPOBHEH B M300pa-
JKCHHH, TO 00JIaCTh 3TOTO Y4acTKa CINTAeTCs HanOoJee Be-
POSATHOM JIJIsI pacTIONOXKEHHUS TEKCTOBBIX (PParMEHTOB.

[Tocne onpenenenus Bcex yuacTKoB, ¢ HaHOOJbIIEH Be-
POSTHOCTBIO COZIEpIKAIIIX (PParMEHTHI TEKCTOBBIX CHMBOJIOB,
(hopMHUpYIOTCS 00JTACTH TS TIPEABAPUTEIHHOTO aHAIN3a U
JIanpHeiero Beroopa obmacreit mist odpadorku. [Tpomece
BbIOOpa 00JTaCTEH TPOUCXOIUT MO ONPEICIICHHBIM MTPABU-
nam. Tak, HarpuMep, OCHOBHBIM MTPABUJIIOM CUUTACTCS CO-
OTBETCTBHE IT0 MUHUMAIBHBIM pa3MepaM Uis o0JacT, B
Ka4eCTBE JIOTIOTHUTEILHBIX TIPABUII MOTYT CITY>KHTb OTPEIe-
JICHWE TTIOTHOCTH pacIpenesieHus OJI0KOB BHYTPH 00JIacTh
WM TUIOTHOCTH PACIIPEICIICHUS C YUECTOM BECOBOTO 3HAYE-
HUS OJIOKOB.

[Ipex e 4eM MpOBOIHTE BEIZICIICHIE 00pa3a TEKCTOBOTO
CHMBOJIa U3 TIOMCKOBO 00J1aCTH HEOOXOMUMO ITPOBECTH MPEJI-
BapHUTEIbHYIO 00paboTKy obmactu. B ee xome mponcxoant
(hopMUpOBaHUE OMOTHUTEIBHOMN I[BETOBOW MATPHIIBI Y-
TeM HajoxeHus ¢punbTpa Jlamraca. [{BetoBas maTpuiia, mo-
JYYCHHAs] TaKUM ITyTEM, MPEACTaBIsICT COO0N OMHApHOE
n3o0paxkeHne, oToOpaxkaromiee BCIO MOUCKOBYIO 00JIacTh

Pa3bucHue muHui Ha PacueT maHHBIX AHanu3 0JI0KOB
6m0kH 1 > o Giokam > B CTPOKE
PacueT mouckoBbIX AHanu3 1aHHBIX B AHanu3 CTpOKOBBIX
obnacreit < obnacTy H300paskeHus < XapaKTePHCTUK

v

(I)OpMI/IpoBaHI/IC CITHCKOB o0JacTei JJIA IIaJILHCITII.HGI‘O aHaJimsa

Puc. 2. OyHKIMOHANBHAS CXEMa aITOPUTMA ITONCKA 00J1acTel JUIsl JalTbHEHIIIero aHanms3a
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Mamemamuxka, mexanuka, ungpopmamuxa

YEepHBIM 32 UCKITIOYCHHEM I'PAaHUL] U3MEHEHHMS L[BETa, KOTO-
pble npuodperatoT Oeblii BeT. Gubrp Jlammaca oTHocHTCS
K Tpynne qudpoBbIX GUIBTPOB ¢ KOHSYHOH MMITYIbCHOM
XapaKTepPUCTHKOW, OCHOBAaHHBIX Ha TEOPHHU JIMHEHHBIX CHC-
TEM U IPUMEHEHUH IBYMEPHBIX cBepTOK. OOpaboTka m300-
pa)KeHHMs C MPUMEHEHHEM (HIIETPOB TAKOTO POJIa OIIMCHIBA-
ercst hopmyroit

Colill] =§iak,.co.d[i —m/2,j-n/2].

B atoit hopmyie koadduiment a onpeneisiet 3G ek,
KOTOPBII HAKITAIBIBACT QHIBTD.

KoucrauTsl m v n 3a1a10T pazmep GuisTpa (OH sIBISIETCS
nBymepHbIM). [Ipu Hanoxkenuu ¢puinsrpa Jlammaca koaddu-
IIMEHT a IMEET BH]T

-1 -1 -1
a=|-1 8 -|.
-1 -1 -1

Taxum 006pa3oMm, 3aTBast BHENITHIOIO 00JIACTH TIOJIS B IIBE-
TOBOI MaTpuIle, NOIYUYECHHON MyTeM HaJoKeHHs (QuibTpa
Jlammaca, GerbIM IBETOM, MBI IMEEM MacKy OeIIoTo IBeTa ¢
BBIJICJICHHBIMH Y€PHBIMH 00JIaCTSIMHU, XapaKTEePU3YIOIINMH
HEKOTOpPHIE OOBEKTHI.

[IpoBens mpenBapuTenbHYI0 00pabOTKY TOMCKOBOIT 00-
JIaCTH, TIEPE/IeM K BBIJICJICHUIO 00Pa30B TEKCTOBBIX CHMBO-
7108 (puc. 3).

| INonmyuenne Macku 0OBEKTOB Ha 00JIACTH

v v

CrpoyHas npoBepka BeprukanbHas npoepka
C YCIIOBHBIM JI€JICHUEM C YCIIOBHBIM JICJICHHEM
Ha OJI0KH Ha OJI0KH

v v

| DopmupoBanue obmIeit 6I09HON CTPYKTYPEI |

v

| Amnanu3 GJIOKOB U BbIJICIEHHE 00pa30B |

Puc. 3. dyHkunoHanpHas cxeMa rporecca BbIATIeHUs 00pa30B

PaccmoTpum miporiecc BeIieneHus 6710K0B Oosee mompoo-
Ho. Ha ocHOBe ncxXo/1HOM [IBETOBOM MaTpPUIBI, a TAKIKE MaT-
pHIIBL, COPMUPOBAHHOM TyTeM HasloxkeHust puiabTpa Jlamn-
Jlaca B X0JI€ CTPOYHOM U BEPTUKAIBHOM IPOBEPOK, CO3JAETCS

Tlonyuenue n300paxeHust

v

Cozganus TpeXMepHOTo
NpeJICTaBIEHHs] HA OCHOBE IIBETOBOI'0 KO/Ia
(st Beex siaeeK M300paXKeHus )

v

DopMHUpOBaHHE HA OCHOBE TPEXMEPHOTO
npeCcTaBlIeHHs] OMHAPHOTO MTOTOKA

.

Habop OmokoB. Ilocie sToro mpoucxoauT GpopMUpOBAHHE
OJIOYHOM CTPYKTYpBI 1O ONpEAEICHHBIM TpaBuiaM. Taxk,
Harpumep, 00beANHEHUE IBYX OIIOKOB, PACIIOJIOXKEHHBIX T10
BEPTHKAIH, IPOMCXO/IUT B TOM CJIydae, KOT/ia BBIIOJIHSFOTCS
CIIETYIOIINE yCIIOBHS:

— pacCTosTHHE MEXIy BEpXHUM M HIDKHUM OJOKaMH B
MIPOLIEHTHOM COOTHOIIEHHUH HE MPEBBIIIAET TOPOrOBOT0 3Ha-
YEHUSI, yCTAHOBJIIEHHOTO KaK OTHOIIEHNE K BEPTHKATIBHOMY
pa3mepy BepXHero 0J10Ka;

— TOPU30HTAIBHBIHN pazMep OITOKOB HAXOJUTCS B ITPEe-
JlaX MHHHMAaJIBHOTO Pa3HOCTHOTO mopora (00br4HO oT 10
10 25 %).

[ocne hopmupoBanus 6I0YHON CTPYKTYPHI IPOUCXO-
JIMT aHAJIN3, TI0 PE3YJIBTaTaM KOTOPOTO B TOMCKOBOH 00JIacTH
BBIJIEIISIETCST 00pa3 M BHITIOJIHSECTCS €0 HOPMaJTH3aIIHA.

[pouecc pacrio3HaBaHusi HAYNHAETCS C TOATOTOBKH 00-
pasa K ero BOCHPUSATUIO HEMPOHHOM ceThlo. Takast moaro-
TOBKA IIPOMCXO/IUT IO AJITOPUTMY TICEBIOTPEXMEPHOTO aHa-
nu3a (puc. 4). CynHOCTh 3TOTO ajirTOPUTMa COCTOUT B TOM,
YTO 10 TPAJIUCHTY H300PaKEHHUS COCTABIISIETCS TPEXMEPHAsT
MoJIeIb CHMBOJIa, INTyOHHA OIpesieisieTcs M0 3alaHHOMY Ipa-
JFEHTY YPOBHEH, TIOCTIe 9ero HHPOPMAITHS ISt KKIOH sTaeii-
KM niepeBoAnTcst B Onnapueiid Buja. Mudopmanus, mpeodpa-
30BaHHAsi OTHOCUTENIBHO OJTHOM sTUeiiKy, NMeeT IpeicTaBIe-
Hue B BUE 3...7 3HaueHni. Uncito 3HaYeHn 3aBUCHUT OT BBI-
Oopa rpasnenTa pa30UeHUs ypOBHEH: 4eM O0JIbIIe ypOBHEH
3a/1aHO, TeM OOJIBIIINM YHCIIOM CHMBOJIOB OITHCBIBACTCS OTHA
siueHKa.

PaboTy 1aHHOTO aNropUTMa MOXKHO YCIIOBHO Pa3AeiInTh
Ha TPY OCHOBHBIX JTaIa:

— CO3/1aHHE TPEXMEPHOTO IIPEJICTAaBICHNS Ha OCHOBE I1BE-
TOBOTO KOZIa (/17151 BCEX sUEeK M300paKeHI);

— (hopMHpOBaHUE Ha OCHOBE TPEXMEPHOT'O IIPEICTABIIE-
HUS OMHAPHOTO MTOTOKA,

— Tepezadya OMHAPHOTO MOTOKA B HEHPOHHYIO CETh IS
MHUHAATH3AIHH.

B xauecTBe HEHPOHHOM CETH [UIs paclio3HaBAHUS CUMBO-
JI0B OBUIO IIPHUHSITO PEIICHHE HCIIOIb30BaTh HEHPOHHYIO CETh
X3MMUHT, PeaTU3yIONIyI0 aCCOITHATHBHYIO MTaMATh. BE1O0p
HEHPOHHOH ceTn XAIMMHUHTa OBUI CIeNaH 10 CIEAYIOIUM
CO00pakeHUAM:

— B CIIydJae KOT/Ia B Pe3yJsibTaTe paclio3HaBaHUs He Tpely-
eTcs Bbllaua o0pasa B IBHOM BHUJIE, T. €. JIOCTATOYHO MOITY-

[Tomy4yenue 1IBETOBOTO KOAA
siYelKku 00pasa

v

OmnpezenieHne K KaKOMY ypOBHIO
( 1O I[BETOBOMY KOJ1Y)
OTHOCHTCS sueiika

v

v

Iepenava OuHapHOTrO MIOTOKA B
HEUPOHHYIO CETh IS HMHHUIHATN3AIUH

Ilepenaua xoga ypoBHs

i

Puc. 4. CtpykrypHas cxeMa QyHKIIMOHUPOBAHUS AITOPUTMA TICEBOTPEXMEPHOTO MPeoOpa3oBaHus
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YHUTH TOJIBKO HOMEpP 00pasa, acCoIMaTHBHAS TaMATh YCIICII-
HO peajn3yeTcs IMEHHO CeThio XoMMuHTa [1];

— ceTh XOMMHUHTa paboTaeT MpeaeNbHO IIPOCTO 1 OBICT-
po. BeixoqHoit curnan (peurenue 3anaqn) GopMupyercs B
pe3yabTare NPOXOKIAEHUS BCETO JIMIIb YePEe3 OUH CJIOU HEH-
POHOB. B MHOTOCIIOMHBIX CETAX CUTHAJI TPOXOIUT YEPE3 HE-
CKOJIBKO CJIOEB, @ B CETSIX IIMKIMYECKOTO (PyHKIIMOHHPOBA-
HUSI CHTHAJI MHOTOKPATHO MTPOXOUT Yepe3 HEHPOHBI CETH,
NpUYEM YUCIIO MTepaluid, HeoOX0ANMOe IS TONyUCHHs
pelIeHus, 3apanee He U3BECTHO;

— B MO/IEJIM UCTIOJIB30BaH OJIMH M3 CAMBIX POCTBIX AJITOPHT-
MOB (hOPMHPOBAHHSI CHHAIITHYECKHX BECOB M CMEIICHHUH CETH;

— B OTIMYHE OT CETH XOM(HUIAa EMKOCTh CETH XOMMHUHTa
HE 3aBHCHUT OT Pa3MEPHOCTH BXOJHOTO CUTHAJIA, OHA TOYHO
paBHa KOJIMYECTBY HEHPOHOB;

— JIaHHAsI CETh 10 CPABHEHHMIO C CEThI0 XOoIpuiia Xapak-
TEpU3yeTCs MEHBIIMMH 3aTPAaTaMH Ha TaMATh U 00bEM BBI-
gncnennit. K mpumepy, cets Xomduiana ¢ BXOTHBIM CHTHA-
J0M pa3MepHocThio 100 MoskeT 3artoMHUTE 10 00pa3oB, pu
stoMm y Hee Oymet 10 000 curamncoB. ¥ cetn XoMMHUHTA C
TaKoOM ke eMKOCThI0 OyzeT Beero sniib 10 00 cuHarcos.

Kparko paccMoTpuM mpuHIHI (HYHKIMOHHPOBAHUSA U
CTPYKTYpY HelipoHHOM cet XommuHra (puc. 5). Cets Xom-
MHHI'a COCTOUT M3 JIBYX CJIOEB I10 71 HEHPOHOB KaXIbIH, T/Ie
M — KOJIMYECTBO 3TAJIOHOB. HeMpOHBI IEPBOTO CII0SI UMEIOT
TI0 72 CHHAIICOB, COEJIMHEHHBIX CO BXO/IAMH CETH X, 00pasyto-
mMA GUKTHBHBIN HYJIEeBOH ciioii. HelipoHs! BToporo cios
CBSI3aHbI MEX/ly COO0# MHIMOUTOPHBIMU CHHANTUYECKUMHU
cBs3smMu. CHHAIIC C TTOTOKHUTENFHON 0OpaTHON CBA3BIO KaXK-
TOT0 HEHPOHA BTOPOTO CIIOSI COEIMHEH C €T0 AKCOHOM Y,

Pabota ceTy COCTOUT B HAXOKAECHUN PACCTOSTHHUS XOM-
MUHTa OT TECTHpPYeMoro obpasa 10 Bcex o0pasmnos. Paccro-
sTHIEM XAMMHUHTI'a Ha3bIBAETCSI YUCIIO OTIINYAIONIUXCSl OUTOB
B IByX OMHApHBIX BeKTopax. CeTh J0InKHA BEIOpATh 00pas ¢
MHHUMaJIbHBIM PacCcTOSTHHEM XOMMHUHTA JI0 HEH3BECTHOTO
BXOJIHOTO CHTHAJIa, B pe3yJIbTaTe 4ero OyleT akTHBU3UPOBaH
TOJIBKO OJIMH BBIXOJ] CETH, COOTBETCTBYIOIIHH 3TOMY 00pa3y.
Creryer OTMETHTb, UTO HEHPOHHAsI ceTh paboTaeT ¢ uH(Oop-
Maret B OmHapHOM BHE. 711 3TOTO HCITOIB3yeTCs IPeod-
pa3oBaHue N300paKEHNUS 110 AJITOPUTMY IICEBJOTPEXMEPHO-
TO aHAJIM3a B TIOCIIEA0BATEIbHOCTh OMHAPHBIX TAHHBIX.

Ha cragun nHAIIMaIM3aiy BECOBBIM K03 HUINEHTAaM
TIEpBOTO CJIOSL W, U TOPOTY aKTUBALMOHHON Qynkiuu T,
TIPUCBAMBAIOTCS CIIEIyFOITIe 3HaueHus [ 1]:

n

k
_X -
w,=—, T, =—,
(13 2 k 2

re i OLn; kOLm; x ' — i-it smemeHT k-ro HTasOHA.

IIpu 5TOM BecoBbIe KO PUITUCHTHI TOPMO3SIIAX CHHATI-
COB BTOPOTO CJIOSI OepyTCsl PAaBHBIMH HEKOTOPO# BEINYNHE
0 <y <1/m. Cunarc HelipoHa, CBI3aHHBII C €r0 aKCOHOM,
nMmeet Bec +1. Cers XoMMHHTA QYHKITHOHUPYET IO CIICTYTO-
IEMY UTEPAIIMOHHOMY aropuT™y. Ha BX0/IbI ceTn rmojiaercs
HCH3BECTHBIM OMHAPHBIN TOTOK X = {xi} e i 04, n, uexons
13 KOTOPOTO PACCUUTHIBAIOTCS COCTOSIHUS HEHPOHOB MIEPBOTO
CJ10s1 (BEPXHUIT MHJICKC B CKOOKaX YKa3bIBACT HOMEP CJIOS )

n
1) — @ — 2) =,
Yi© =S ‘zWini +T, 7 =y
=1

e jOL,m.
Coctosnus y " HHHLMATH3NPYIOT 3HAYEHHS AKCOHOB BTO-
pOTo CIIost:

S (p+1) =y, (p) —sg y2 (p).

Ilocie 3TOro BEIYUCIISAIOTCS. HOBBIE COCTOSIHUS HEHPOHOB
BTOPOTO CIIOSI:

y@(p+1) = f[SP(p +1)],

e k#j; j 01, M, u 3HaYeHHs HX aKCOHOB.

AXTHBaIMOHHAsT (DYHKIUS f IMEeT BU MOy TPaNeluu
co 3Ha4eHusIME oT 0 710 F, pryeM BelTm4nHa F' 1oIKHa OBITh
JIOCTAaTOYHO OOJIBIION, YTOOBI BO3MOKHBIC 3HAYCHHS apry-
MEHTa He PUBOJIMIH K HACBIILICHUIO aKCOHOB. Jlanee ocy-
IIECTBIISIETCS IPOBEPKa Ha U3MEHEHNE BBIXOI0B HEHPOHOB
BTOPOTO CJIOSI Ha OCJIEIHION0 uTeparuio. Ecin takoe n3me-
HEHHE ITPON3OIILIO, TO BBIYHCIISFOTCS HOBBIE COCTOSHUS HEl-
POHOB BTOPOTO CJIOSI M 3HAYESHUS UX aKCOHOB, B TIPOTHBHOM
CllyJae aJrOpUTM 3aKaHYNBAET CBOIO padoTy.

[To ananuzy anroput™a paboThl ceTH XOMMHUHI'A CIICAYET,
YTO POJIb IIEPBOTO CJIOS YCIOBHA: CETh 00paIlaeTcsi K HeMy
TOJIBKO OJIMH Pa3, BBIYHCIISS 3HAYCHHS €TO BECOBBIX KOd(PH-
eHToB. [lociie okoHuaHus pabOThI CETH ClIENyeT OIpesie-
JIATB BBIXOJ C MAKCHMAJIbHBIM 3HA4eHHEeM. I 3TOTO MOKHO
BOCIIOJIb30BaThCs ceThio MAXnet, peasnsyroniell JaHHYIO
¢ynukmmro. Cetb MAXnet o3BoJIsieT YCKOPUTH paboTy opH-
TMHAIBHON ceTH XAOMMHHTa U 00eCIIeUHTh 3allUTy OT OJIU3KO-
TO TOJJ00MS HECKOJIBKHX 3TAJIOHOB, YTO MOYKET UMETh MECTO
TIPH BBEACHUH IIPEIEIBHOTO YHCIIa UTepalHii paboThI CETH.

Ha ocHOBe M37I0)KEHHOTO B CTaThe TEOPETHUECKOTO TTO/I-
XO/Ia pean30BaH MPOrpaMMHO-ANIIAPaTHEIH KOMILIEKC 10

Bxon 1 caoit 2 cion Brixon
OOparHasi cBs3b

X1 \m l )O V1

. - o >

XN W | o

. Dy >0

Puc. 5. CtpykTypHas cxema HeHpOHHOM ceTu XIMMHHTa
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PacIo3HABaHHUIO HOMEPHBIX 3HAKOB aBTOMOOMIIBHBIX TpaHC-
TIOPTHBIX CPEJICTB (CBUIETEIBCTBO 00 O(HIHAIBLHON PEerucT-
paun mporpamMms! 11t 9BM Ne 2004610994). Takxe mpose-
JICHBI NCTIBITAHUS HA TOYHOCTH PaclO3HABAHHS B 3aBUCHMO-
CTH OT CIEAYIONNX (aKTOPOB: KOXPPHUIHEHTA 3aITyMICH-
HOCTH M300pakeHNs (KOJIMIeCTBAa M3MEHEHHBIX sTueek HH(Op-
Maly¥ B MPOIIEHTHOM COOTHOUIEHUH OTHOCHUTENIBHO U300-
pakeHHsT) U KOd(PPUIMEHTa CMEIIeHUs (KOINIeCTBEHHON

MepBI, OTPEIEIIFOICH, HACKOIBEKO M300paKeH e ObIIO CIIBU-
HyTO 10 ocsim OX, OY ot HayanbHOTO nosoxkeHus ). I1o pe-
3yJBTaTaM IMPOBEICHHBIX AKCIIEPUMEHTOB B 3aBUCHMOCTH OT
k03¢ dUIIEHTa CMEIIICHUS OBLTH CO3/[aHbI KAPThI pacIIO3Ha-
BaHUS [T K&KIOTO CHMBOJIA U3 0a3bl 00pa30oB HEHPOHHBIX
ceTelt.

[Toka3aren TOYHOCTH pacrio3HABAHNS B TPAHIYHOM JIU-
amazoHe cMerieHus 10 erHuI] IpuBeIeHB! B Ta0IHIIe.

HN3MeHeHMe TOYHOCTH pacno3HaBaHUs B 3AaBUCUMOCTH OT MCIIOJIb30BAaHUSA AJITOPUTMA NCEBAOTPEXMEPHOI0 aHAIN3a

HaumMenoBanue cuMmBona
To4HOCTB pacro3HaBaHUs
A| B |[EIKIM|H|O|P|C|T|VY|X|A|0]1[2]3[4|5]6|7]|8] 9
be3 npumenenus
aNropuT™Ma 83 | 80 |81|82]|78|75|78]79|80|77|81|78[73[79|82|80|81[83[80|81|80|79| 81
C nmpumMeHeHHEeM
aNropuT™Ma 91 | 86 |89]91|86|81[84[86|86|83|88[84[81|88|89|87]90]|89|88|89|88|86| 87

DKCHEepUMEHTABHBIM ITyTeM OBLIO BBISICHEHO, YTO MPH-
MEHEHHUE alrOpUTMa ¢ KOJIMYECTBOM YPOBHEH, PaBHBIM 4,
JlaeT yBeJIWYeHHe TOYHOCTH pacro3HaBanus Ha 3...10 % B
3aBHCHMOCTH OT HCKa)KEHHOCTH H300paskKeHUS.

Taxum 00pa3om, Ha OCHOBE IPEII0KEHHOTO ITOAX01a
JUISl CO3JTAaHMSI CUCTEMBI paclio3HaBaHMsI TEKCTOBON HH]Op-
Maiuu Opl1a pa3paboTaHa aNnTOPUTMHYECKAs peann3arus
OTIIEJBHBIX KOMIOHEHTOB. Takke Oblia co3maHa Ipo-
rpaMMHas peaqu3ays Ha OCHOBE H3JI0KECHHOW TEOPUH
MIPOBEACHO TECTUPOBAHUE, KOTOPOE MOKA3aJlo aJeKBaT-
HOCTbH BEIOPAHHOTO 1MOX0/1a. MeTo AeNIeHUs U aHAIIN3a
M300pakeHHs IO OJIOKAM MTO3BOJISIET COKPATUTH 00TacTh
aHanu3a AanHeIX. [ToMrMo aTOTO pazpaboTaH 1 peaan3o-

BaH QJITOPUTM IICCBIOTPEXMEPHOTO aHAJIN3a U300PAKCHHUS,
B pe3yNbTare 4Yero MaKCHMAaJIbHBINM MPUPOCT KauecTBa pac-
MMO3HABAHUS TCKCTOBBIX CHMBOJIOB HCHPOHHOI CEThIO YBE-
nuuuniics Ha 10 %.
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A. G. Zotin

THE MODULAR METHOD FOR RECOGNITION
OF THE TEXT INFORMATION FROM VIDEO SERIES

This article considers the problem of recognition of the text information based on modular method. Function charts
of work of separate modules are analyzed. The testing results of developed text recognition system realization are

included.
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H. C. Macuu

IMPUBJIMKEHHBIE AJI'OPUTMBbI IIONCKA I'PAHUYHBIX TOYEK
JIJISI 3ATAYM Y CJTOBHOM IICEBJIOBYJIEBOM ONITUMU3AIINHA

Hccredyemes npumenenue cxemvl HOUCKA 2PAHUYHBIX MOYEK O/l peuwleHus 3a0a4u OnmuMu3ayuu ncee000y1e6bix
GyHryull ¢ o2panuteHuaAMU HA nepementvle. Paccmampusaemcs neckonbko npubIUNCEHHBIX AN20PUMMO8, OCHOBAHHBIX
na amot cxeme. Cpagnenue 2¢h@ekmusHocmu aneopummos mMexcoy coooul u ¢ YHUBEPCalbHbLMU NOUCKOBLIMU AN2OPUMMA-
MU nPOBOOUMCA HA COOMBEMCMBYIoOujell NPAKMu4eckoll 3a0ade 00IbUOU pazmMepHOCm.

MeTo1bI ONTHMHU3ALNHI MOXKHO Pa3/IeNIUTh HA alareopan-
YecKHe METO/Ibl, TpeOyIoNINe 3a1aHusI 1IeIeBON QyHKINH 1
OrpaHMYCHUI Ha IIEPEMEHHBIE B IBHOM BH/IC, U IOMCKOBBIC
METOJIBI, JUIsl IPHMEHEHUS KOTOPBIX IieieBast (PyHKLHS U OT-
paHUYEHHs MOTYT OBITh 33aHbl AITOPUTMHYECKH, A TAKKE
UL CITy4aeB, Korna (QyHKIINY 3a1aHbl aHATHTHYECKHMH BbI-
PaKSHHUSIMH CIIO’KHOTO BH/IA.

[TonckoBBIe METOIBI HE HCIOJB3YIOT (QYHKIUIT SBHOTO
BUJ1, HO ITPY ATOM OHHU MOTYT YYHUTBIBATh Pa3IMYHbIC CBO-
cTBa QYHKIUI. DTH CBOMCTBA MOTYT ONPEICISITHCS HCXO/5
n3 crenuUKH pernraeMon 3a1auu HiIH ¢ TOMOIIBIO HEKOTO-
PO Tporeayphl HACHTH(HUKALIUE CBOHCTB, KOTOpask Ha OC-
HOBE MPOOHOI BBIOOPKH MPOBEPSIET THIIOTE3Y O HAIWIHA
OITPEJICIICHHOTO CBOMCTBA.

VYHHBepCaJbHBIC TIOMNCKOBBIEC aJITOPUTMBI, TAKHE KaK I'e-
Hetnueckuit anroput™ (I'A), SBONIOIIMOHHBIN aNTOPUTM,
QITOPUTM MMHTALMN OTXKUTA, MOTYT HPUMEHSTBCS IS
penIeHus JIF0OBIX 3a1a4 onTHMHU3anuy. Ho 1 HeKOTOphIX
MPaKTHYECKHX 3a/1a4 OHU HE HaXOJT MPHUEMIIEMOTO pe-
LICHHS. DTO IPOUCXOAUT IIPH HATMYHMH CIIOKHOM CHCTEMBI
OTpaHMYCHHH Ha MIEpEMEHHbIC U, KaK CIEACTBHE, MaJIOW
JonycTUMOM obnactu. [lns Takux ciydaeB HeoOXoauma
pa3paboTKa anTOPUTMOB, YIUTHIBAIOIINX CIEIU(HUKY pe-
1raeMoi 3ajjaun.

B nanHO# cTarbe paccMaTpHUBAIOTCS 3aJ1aud YCIOBHOM
TICEBI00YIICBOM ONITUMHU3AIINH, T. €. 33191 ONITHMH3ALMH Be-
LICCTBEHHBIX (YHKIMI OyJIEBBIX TIEPEMEHHBIX C OTpaHHYe-
HUSMH Ha IIEpEMEHHBIC.

[TpuBenem omnpezeneHus, HeOOXOIUMBIE ISl OTTUCAHUS
paboThI aTOPUTMOB ONITUMHU3AINH [ 1]:

— ncedobynesoil gyHkyuetl OyeM Ha3bIBaTh BEIICCTBCH-
HyI0 QYHKIHIO Ha MHOXECTBE OYJIEBBIX IIEPEMEHHBIX:

f:B) - R', e B, 2{0,]} ; BY =B, xB, x...xB,;

—toukn X', X?[J B} Ha3zoBeM k-cocednumu, eciu OHA
OTIIMYAIOTCS 3HAYeHUeM k koopauHar, e K =1,n; /-cocen-
HUE TOYKH OyleM Ha3bIBaTh MPOCTO COCCOHUMUL

—wmuOX)ecTBO O, (X), k = 0, N, BCeX TOUEeK B;, k-cocen-
HUX K TOYKe X, HA30BEM k-M ypOGHeM TOUKH X,

—MHOKecTBO Todek W(X°, X') ={X°, X*,..., X'} O B}

— 910 nyms Mexay Toukamu X° m X', ecrm OF 1,...,1
touka X' sBisiercs cocequeii k X' t;

—MHOXkecTBo A [l B) Ha30BeM ceA3HbIM MHOCECIEOM,
ecrm OX %, X A cymectsyer myts W(X°, X') O A;
TOYKa X 0By, TS KOTOPOH

f(X7) < £(X),0X0 O/(X"), SIBISACTCS LOKATbHBIM MUHU-
MyMmom TIceB100y1eBOH QYHKIHH f;

— TICeBO0YIEeBYIO (QYHKITHIO, UMEIOIIYIO TOIBKO OIWH
JIOKQJIbHBIIT MUHUMYM, OyJieM Ha3bIBaTh YHUMOOAIbHOU HA
MHO}kecTBe B) dynkuuei;
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— YHEMOJAIBHYIO (QYHKIUIO f HA30BEM MOHOMOHHOU Ha
Bl ,ecru OX'0 O (X"), k% 1n:
f(X*N < (X5, OXO O, (XN O(X¥).
Ipumep. [TonrmHOM OT GyTIEBBIX TEPEMEHHBIX
004, %)= > a[]x,
=B
rre B; U{L ..., n}, sBisercst yHuMonameHOi 1 MOHOTOHHO#M
niceBo0yneBoit Gpynkimeii mpu &, 20, j=1,m.
MocTranoBka 3axaum. PaccMoTpuMm 3a1a4y ClieAyIOLIETO
BHJIA:

C(X) ~ max )

rne C(X) — MoHOTOHHO Bo3pacratomas or X° 1cepnoby-
neBas Qynkmus; S [ B — HekoTopas mogo6IacTh Hpo-
CTpaHCTBa OyJIEBBIX IEPEMEHHBIX, OTIpE/IeNsieMast 3a/laHHON
CUCTEMOM OIpaHUYEHM, HAIpUMED:

AX)<sH;, j=1m. (2)

B o0miem cirydae MHOKECTBO JTOITyCTUMBIX PEIICHUH S
SIBJISIETCSI HECBS3HBIM MHOXKECTBOM.

MHOXECTBO IOITYCTUMBIX petennii 3amaqn (1) obmamaer
CJIETYIOIIMMU CBOMCTBAMHU:

—To4YKa Y [] A SBISCTCS ePAHUUHON MOUKOL MHOXKECTBA
A, eciu cymectyer X 0O, (Y) , mst otopoit X O A;

—touky Y OO (X°N A 6ynem Hassisats kpaiinei nmoy-
xoti MHO)ecTBa A, ¢ 6azosoil Toukoit X°OA, ecnu

OXJ O,(Y)NO,,(X°) eemonusteres X (A;

— OTpaHHYCHHUE, ONpeeIIIoNIee T0100IaCTh IPOCTPAH-
cTBa OyJIeBBIX IEPEMEHHBIX, Oy/IeM Ha3bIBATh AKMUGHBLM, ECIIH
OINITHMAJILHOE PEIICHHE 33/1a4H YCIOBHON ONTHMHU3AIINH HE
COBITIaeT C ONTHMAJIbHBIM PELICHHEM COOTBETCTBYIOIICH
3aJ1a4u ONITHMU3aNnK Oe3 yueTa orpaHuueHusI.

PaccmoTtpum ipyrue cBOMCTBa MHOKECTBA JOITY CTUMBIX
pemenni [2]:

— eCITH ieJIeBast (PYHKIMSA SBIIICTCSI MOHOTOHHON YHUMO-
JAITbHON (QYHKIHEH, a OrpaHMYEeHHE aKTHBHO, TO OTITHMAJIb-
HBIM perieHneM 3a1aun (1) OyzneT Touka, npuHaIeKalas
MIOZAMHOXKECTBY KPailHUX TOYEK MHOXKECTBA JOIYCTHMBIX
pemenii S ¢ 6a30Boii Toukoit X °, B KOTOPOii 11eneBast hyH-
KI¥s IPHHAMAET HaMEeHbIIIee 3HAYCHHUE:

C(X°) =minC(X):
XOBy

—ecnu GyHKIUS orpaHudeHus (2) SBiseTcs yHUMOab-
HOM (YHKIHEH, TO MHOXKECTBO JIOMYCTUMBIX pelIeHuH S 3a-
naun (1) mpexcraBiseT coboi CBI3HOE MHOXKECTBO;

— KOJINYECTBO KPAaHNX TOYEK CBSI3HOTO MHOXKECTBA J10-
MyCTUMBIX peleHni 3amaun (1) s<s . = C[[]”/ 4 rae [n / 2]
— erast 9acTh ncna N/ 2. B ciayyae S= S, Bce KpaiiHue
Touku npuHazpiexar O, , (X °) npuuernomnu O, 2 (X %
(umn O,y (X %) ) ipu HedeTHOM 7.
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Iepexon k 6e3yci0BHOI omTuMu3anmu. OTHIM U3 CIIO-
cO0OB y4eTa OrpaHMYCHHUN B YCIOBHBIX 3aja4ax SBJISCTCS
cocTaBiIeHHE 00001IeHHOH TpadHON QYHKITHH.

PaccmoTtpum 00001IeHHYO (DYHKITHIO

F(X)=C(X)—rimax{0,Aj(X)—Hj} 3)

Juis 3aga4au (1) ¢ orpannuenusmu (2).
B sTOM citydae mMeeT MecTo clieIyromiee yTepKIeHue [3]:
Ymeeporwcoenue. KpaitHie TOUKE MHOKECTBA JIOITyCTH-
MBIX penreHui S ncxoHoi 3aaun (1) c orpaHmyeHusIMH (2)
¢ 6a30B0it Toukoit X° SABJIAIOTCSA TOUKAMHU JTOKATBHBIX MaK-
CUMYMOB JuIsi 00001eHHo# mrpadHoi GpyHkunu (3) npu
apaMeTpe 7, yAOBIECTBOPSIONIEM yCIOBHIO

C(z)-C(X")
imax{O,A,(Z)—Hj}

s moGoit kpaiineit Toukn X' (10, (X°) u mo6oii Toukn

200, (XN O(X).

Takum 00pa3om, 3ama4a (1) uaeHTHYHA 3a1aue
F(X) —» max,
X0BY

r>

“4)

B KOTOPOI KOJINYECTBO JIOKAJIBHBIX MAaKCHMYMOB (B CiTydae
CBSI3HOCTH MHOXECTBAa JONYCTHUMBIX pEIICHUN)
S< S = C,E"/ 4B obuwem ciry4ae, KoT/a JIoIyCTHMOE MHO-
JKECTBO HE SIBJISICTCS CBSI3HBIM, YUCIIO JIOKAJIBHBIX MAKCUMY-
MOB TEOPETUYECKU MOKET JIOCTHTaTh 2"

3amava (4) pemaeTcs H3BECTHRIME TOMCKOBBIMH METO/IA-
MH: JIOKQJILHOTO MOUCKa, T HETHYECKUM aJITOPUTMOM, aJIr0-
PUTMOM HMHTAIMN OTKUTA H T. 1.

Cy11ecTBEeHHBIM HEJJOCTaTKOM TaKOTO MOJIX0/1a SIBJISIETCS
MOTepsi CBOMCTBA MOHOTOHHOCTH 1ielieBoit pyHkumu C(X).
[Tpu BBeieHNH Jlake MPOCTHIX (HAIIPUMED, JIMHEHHBIX ) Orpa-
HUYEHHH 00001eHHast QyHKIHS OyIeT NOTMMOTaTHHOM He-
MOHOTOHHO (YHKIHEH C 3KCITOHECHIIMAIBHBIM YHCIIOM TO-
YeK JIOKAIbHBIX MAKCUMYMOB.

Ipudan:KkeHHbIE AJITOPUTMbI IOUCKA TPAHMYHBIX TOYEK.
J1aist 1000# HBPUCTHKY MOMCKA IPAHMYHBIX TOYEK Oy/1eM pac-
cMaTpuBaTh JIBa aJITOpUTMa: IPSIMOM U 1BOMCTBEHHBIN. [Ips-
MOH aJTOpPUTM HaYMHAET MOUCK U3 JIOMTYCTUMOW 00IacTH 1
JIBMDKETCS 10 ITyTH BO3PACTaHMs 11eIeBOH (DYHKIINH, TIOKa HEe
HaWIEeT KPaifHIO0 TOYKY JOIMYCTHUMON 00MacTh. J{BoiicTBeH-
HBIH e aJITOPUTM BEJIET IIOUCK B HEJIOIYCTHMOM 00JIaCTH 110
MyTH yOBIBaHUS LIENEBOH (DYHKINH, TOKA HE HAIIET HEKOTO-
POTro JOIyCTUMOTO PEILICHHSI.

OO1mas cxema npsamo2o arzopumma noUcKa CIeIyomast:

—mar 1. [Momaraem X, = X°, i =1;

— mar 2. B cooTBETCTBUHU C MpaBHIOM BBIOMpaeM

X, OO (XN O(X, ) S.EcauTakux TO4eK HeET, TO Ie-
PEeXoJMM Ha IIar 3; uHade j =j +1 1 oBTOpsieM miar 2;

—mar 3. Xy = Xy

OO1ast cxeMa 08olCMBEHHO20 AN20PUMMA NOUCKA Ta-
KOBa:

—mar 1. Homaraem X, 0O, (X°),i=1;

— mar 2. B cooTBEeTCTBUHU C MpaBHIOM BbIOMpaeM

X, 0O, (XN O(X,).Ecmu X,,, 0S, To nepexoaum
Ha miar 3; uHadye | =i +1 u moBTopsieM Iar 2;

—mar 3. Xy, = X,y

Taxum 00pa3om, IPSMOI aTOPUTM HAXOJUT KPAHIOIO
TOYKY JIOITYCTUMO#1 00J1aCTH, B TO BpeMsI KaK JIBOWCTBEHHBIH
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QJITOPUTM HaXOIUT TPAHUYHYIO TOUKY, KOTOPas MOXKET U HE
SIBIISITHCSI KpaiiHel. [Toatomy 1utst 3a1a4 co cBsi3HOIT oOac-
TBIO JIOTTYCTUMBIX PEIICHUH MPSMOH alTOPUTM B CPEAHEM
HaXOJIWT JIy4Illee pelICHUE, YeM JIBONCTBEHHBIH allrOPUTM.
Ho ecii MBI TpEMEHNM TIPSIMOM QJITOPUTM JUTS 331a4H C He-
CBSI3HOMW JIOITYCTUMOM 00JIaCTBIO, TO MOTYICHHOE B PE3YITh-
TaTe pPeIeHNEe MOXKET OBITh JAJIEKMM OT ONITHMAIILHOTO, TaK
KakK Ha ITyTH BO3pacTaHus IeJICBOH (pyHKIINH JOITYyCTHMBIE U
HEJIONyCTUMBIE penieHus OyayT uepenoBarbest. Jis Takux
cirydaeB 0osee IPHUTo/IeH IBOHCTBEHHBIH alNTOPHTM, JUIS KO-
TOPOTO ATO Yepe0BaHUE HE UTpaeT HUKaKoW ponu. J{is yomyd-
IICHNS PEIICHUS, TOTyYEHHOTO JIBOWCTBEHHBIM aITOPHTMOM,
PEKOMEH/IYETCSI IPUMEHSTH COOTBETCTBYIOIINH IPSIMOM all-
roputM. Takoe yiydIieHue Ha TPaKTHKE OKa3bIBACTCS BECh-
Ma 3HaUYUTEIbHBIM.

PaccMoTpeHHbIE 1aee aaropuTMbl MOUCKA IPAaHUYHBIX
TOYEK OTJIMYAIOTCS APYT OT APYTa JIHIIb IPABUIOM BBIOOpA
CITe/TyFOIIeH TOUKH Ha Iare 2 0OIIUX CXeM, IPSIMOTO U IBOM-
CTBEHHOTO QJITOPUTMOB [TOUCKA.

Bynem ncnons30Bath CleayIoNe MpaBuiia ITOUCKa:

— npasuno 1 — cydyalHbIA MOMCK TPAHWYHBIX TOYEK
(CIIT'). Touka X,,, BbIOMpaeTcs ciyuaiiHbIM oOpa3oM. Kasxk-
Jlas TOYKa Ha CJICTYFOIIEM IIIare MOKeT ObITh BBIOpaHA C paB-
HOH BeposTHOCTHI0. [Tpu pemennn npakTHUeCKHX 3a1a4 3TH
BEPOSITHOCTH MOTYT OBITh HE PaBHBIMH, @ BEIYHCIIATHCS HA
OCHOBaHMY CIIeIM(UKN 33/1a41 10 HavYajia MONCKa;

—npasuno 2 —I'pugu-anroput™. Touka X;,, BbIOMpaeT-
Cs1 TIO YCJIOBUIO

A(X,a) = maxA(X '),

rre X' 0O (XN O(X, ) S as npsaMoro anroputva u
X100, (XN O,(X,) mwist ABOACTBEHHOTO AITOPUTMA.

Oyuxmus A(X) BbIOHpaeTcst KCXO/1s U3 CTIEU(UKH 3a-
nauu, HanipuMmep: neneBast Gyukips A(X) = C(X), ynenb-
Hast enHocth A(X) = C(X)/A(X) (mis oqHoro orpannde-
HUSA) U T. 1T.;

— npasuno 3 — aJlanTUBHBIN CTydaifHbIN TOMCK FPaHUY-
HbIX Touek (ACIIT). Touka X,,, BeIOUpaeTcs caydalHBIM
00pa3oM B COOTBETCTBHH C BEKTOPOM BEPOSTHOCTEH

P =P P ) s
rae J — KOINYecTBO TOYEK, U3 KOTOPBIX IPOM3BOJHUTCS BBI-
6op; _
A(XY)
J

AX")

p, = ,j=17,

=1
snece X! 0O (XN O(X, ) S ans npsMoro anroputma
u X' 00, (X°Nn O,(X,) u1s IBOHCTBEHHOTO ANTOPUTMA.
Anroputm ACIII sBrisieTcst TomoHeHneM K [ puan-anropuT-
My;

— npasuio 4 — MOTUPUINPOBAHHBIN CITyIalHBINA TTOUCK
rpaanaHbIX Touek (MCIID). Touka X.,, BeIOMpaeTcs no yc-
JIOBUIO

i+l

A(X,.0) = maxA(X"),

rne X' —Touku, BHIGpaHHbIE MO pasuy 1, r = 1R, 31ech
R —3agaBaemblil mapaMeTp aaropuT™a.

I'puau-anroput™ sBISIETCA PETYNIPHBIM aJITOPUTMOM,
T. €. IpY OBTOPHOM 3aITyCKE€ U3 OJTHOM U TOW € TOUKH OH
BBIJIa€T OINHAKOBOE perieHue. OcTalbHbIE AITOPUTMBI MOXK-
HO 3aITyCKaTh HECKOJIBKO Pa3 ¥ N3 HAlICHHBIX PEIICHHH BBIO-

i+1
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path Hamydmree. Tpy1oeMKoCTh Kax/I0T0 3aITyCKa allropuT-
Ma OrpaHHYeHa!
n(n+ 1)

2
HO cpeaHss TpyaoeMkocTs ['puau-anropurma u ACIII 3Ha-
YHUTENFHO BBIIIE OCTATBHBIX, TAK KaK Ha KaXKJOM II1are OHH
MIPOCMATPUBAIOT BCE COCETHIE TOUKH CIIETYIOIIETO YPOBHS,
B ommurie ot CIII" u MCIII, koTophle B IBOWCTBEHHOM cXeMe
MIPOCMATPUBAIOT Ha KaXK/[OM IIIare JINIIb OHY U R TOYEK Co-
OTBETCTBEHHO.

PaccMoTprM mpuMeHEHHE ONMMCAHHBIX aITOPUTMOB Ha
OJTHOI U3 MPaKTUYECKUX 3a/1a4 OOJIBIION Pa3sMEPHOCTH C He-
CBSI3HBIM MHOYKECTBOM JIOITYCTUMBIX PEIICHHH.

3ajaya oNTHMHU3ALNH 3arPY3KH IPOU3BOACTBEHHbBIX
MOIIIHOCTEM JTUTEIHBIX 0T/ 1eHuil. B TUTeHHBIX OTIeNeHUsIX
(JIO) mpomn3BOIUTCS POLYKITHS Pa3IMIHOTO BUIa. B Kax-
nom JIO nmeercs crienani3aiys 1o BUiaM MpoayKIHH, KO-
TOPYTO MOTYT IIPOM3BOIUTH HA €r0 JINTEHHBIX MarmHax (JIM).
HmeeTcst HEKOTOPOE KOMMIECTBO 3aKa30B HA TPOM3BOJICTBO
npoxykunu. Kaxkaomy 3akasy cOOTBETCTBYET 00BbEM, BHJ
TIPOYKIIUH X CPOK BBITOJTHEHUSL. Bua mporyknum xapakre-
pU3yeTcsi IPOU3BOIUTEIILHOCTBIO 32 CMEHY (BCEro TpH CMe-
HBI B CYTKH). 3aMeHa npou3BoanMoi Ha JIM mpomykmmn
TpeOyeT ee mepeHacTpoiKy, 3aHMMaloIIeH oiHy cMeHy. He-
00XOJIMMO 3arpy3uTh MPOHU3BOACTBEHHBIE MoIHOCTH JIO
TaKUM 00pa3oM, YTOOBI BEITTOIHSIINCH BCE 3aKa3bl, IPOTYK-
LS TIPOU3BOIMIIACKH O0JIee pABHOMEPHO BO BpEMEHH M YHC-
710 IepeHacTpoek obopymoBanust JIM ObIJI0 MUHIMATBHBIM.

BxopHble JaHHbBIE:
| —KonMuecTBO JHEH IIAHUPOBAHUS;

J —komnuectso JIO; .

K, —komnuectso JIM B j-m JIO, j =1,J;

L — konmryecTBO 3aKa30B HA POIYKIHIO, TIPOH3BOIH-
Myto Ha JIM (M cOOTBETCTBYIOIIIEE YHCIIO BUIOB IPOAYKIIUHN);

— V| — IpOU3BOAUTENBHOCTH /-r0 BUAA MPOIYKIHU 32
cmeny Ha JIM, | =1L ;

— T, — cpok BbINOJIHEHUS [-ro 3aKa3a (Ha IPOU3BOJCTBO
/-ro Buma mpoaykin) Ha JIM, | = ]I ;

— W — o0bem /-ro 3axa3a (Ha IPOU3BOJCTBO /-r0 BUIA
npoxykuun) Ha JIM, | =1L ;

Z, —xapakrepusyer crienuanuzanmio J1O:
[, ecau JIM j-ro JIO criocoGHBI

[l
Z;, = [JIpOM3BOJUTH IPOJYKLIHIO |-ro Buza,

Eb B IPOTHBHOM CJIyYae;

— 0 — KOO DHUIMEHT )KECTKOCTH OTPaHHYEHHS 110 TPE6O-
BaHHIO PABHOMEPHOCTH [IPOM3BOJICTBA IIPOAYKIHMH 10 JHAM,
O<ax<l.

JIJist OCTPOEHHST MOJIENU BBEJIEM CIICAYIOIINE OYIIEBbI
HepeMeHHbIE:

Y ={y;} OB;; e B, ={0,3, B} =B, xB, xAxB,
— MHOYKECTBO OYJIEBBIX IEPEMEHHBIX;

X ={x,} 0B;;

[, ecnu B i-it neup Ha K-ii JIM j-ro JIO

Tgs——2

jl

g
= [(pou3BOAUTCS MpOoayKIus |-ro Buna,

Yii
B IIPOTHBHOM CJIyYae;
[, ecnu B i-it nens Ha K-it JIM j-ro JIO
X = EnaqnﬂaeTc;{ HPOM3BOJCTBO MPOAYKIMH |-ro BHIa,

B) B IIPOTUBHOM CJIy4ac,
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O6m1as pa3MepHOCTH OyneBa BexTopa Y (11 X)
J
n=1| IZILZ K.
1=1
JononHuTeIbHBIC 3aMEYaHUSL:

1) )ﬁjklsyijkl Oi, j, k1 o
2) X = yijkllml_yi—l,jkl) Oi, j, k1
(ijki :0 DJ1k1I ) (5)

Onmumuzayuonnas mooens OyaeT IMETb CISTY IO B/
1) memeBast GyHKINS ¥ OCHOBHBIC OTPAHUICHUS:

C(X) - min, (6)
AY)=W, =1L, } (7

AW zaW, =11, a0, W :ZW/' ’
e C(X):Ziéz)ﬁm :ZZKZZVW (1_yi—l,jkl);

AY) = .TZ Z 2\4 B (2+ Yiaiu ) :
A*(Y) = iizvl Wi (2+yi—1,ikl);

Yo =0 O J, k15

2) IOTIOJHUTEINILHBIE OTPaHUYCHUSL:

L —_—

;yijkl Sl(zl)ﬁm S1), i=11,j=1J, k:lK,- ,(9)

yijkl < Zjl ()ﬁjkl < Zjl )9 i =11,
=13, k=LK, ,I=1L.

Mopens 065aiaeT CIeayIOMIIMHI CBOHCTBAMI:

— MMeeTcsl JBa POCTPaHCTBa OyJIeBBIX EPEMEHHBIX (000-
3HauuM ux B* u B"), coorBeTcTBYIOMMX BekTopam X u Y.
Kaxoii touxe Y O B” COOTBETCTBYET €AMHCTBEHHAS TOUKA

X 0 B%, KOMIOHEHTHI KOTOPOi OMPEIeNAIOTCS COOTHOIIE-
uueM (5). TIpu sToM Touxe X [0 B* MOKeT cCOOTBETCTBOBATH
Heckonbko Touek Y [JB" (¢ pasHbIM 3HaueHHeM (yHKIHi
OTpaHUYCHUH);

— nenesast GyHKIus (6) ABISETCS JIMHEHHOIN M YHUMO-
JabHOM MOHOTOHHOI B IpocTpancTBe B* ¢ Toukoit MuHu-
myma X° =(0, ..., 0). B npocrpancree B' menesas dynk-
LT SIBJISIETCS KBaAPATHYHOM M YHUMO/IAJTbHOM HEMOHOTOH-
HO#t ¢ Toukoit MuruMyMa Y° = (0, ..., 0) ;

— (ynkuuy orpanmuenmii (7) u (8) B npoctpanctee BY
SIBIISFOTCS KBAIPATHYHBIMU M YHUMOIATbHBIMA MOHOTOHHBI-
MH TCEeBIOOYIeBBIMH (QYHKIUAMH C TOYKOH MHHHUMYyMa
Y° =(0, ..., 0) . B npoctpancTse B* (yHKIIMM OrpaHuye-
HU{ OJTHO3HAYHO HE ONPEICIICHEL;

— MHOJKECTBO JIOITY CTHMBIX pemeﬂnﬁ B [IPOCTPAHCTBAX

(10)

B* u B' orpanuueno csepxy | Z K. -M ypoBHEM TOUKH

murumyma ( X° 1 Y°) cormacHo orpaHquHmo (9). B mpo-
CTPaHCTBE B' sror YPOBEHb COOTBETCTBYET TOMY, 4TO B
0001 IeHb Ha KaXKI0H TUTEHHON MaIlliHEe TIPOU3BOAUTCS
MIPOAYKITHS,

— MHOYKECTBO JOMYCTHUMBIX PEIICHHUH B O0IIEM cirydae
SIBIISIETCS] HECBSI3HBIM MHOXKECTBOM (B TPOCTPAHCTBE BY).

Takum 00pa3oM, pelieHue 3a1a4u MOJTHOCTRIO OTpee-
JSIeTCS TIEPEeMEHHBIMH Y, 4ero Helb3sI CKazaThb PO IepeMeH-
ueie X. Ho nienesast pynkiust ot X o0aiaeT XOpOIIMMHU KOH-
CTPYKTHBHBIMH CBOHCTBAMH, B CBSI3H C YEM TIOMCK OTITUMY-
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Ma 110 X siBisercs 6onee 3¢ dexktuBHBIM, yem 1o Y. Ho Tak
Kak (yHKImu orpannuennii (7), (8) ot X He onpesieseHsl, T0
CJIeyeT HAXOANTD 3HAYCHMS 3THX (PYHKIIHI OT COOTBETCTBY-
1omiei Touky Y. Takux Touex MOKeT ObITh HECKOJIBKO:

X =YY, Y,

MPUYEM B HEKOTOPBIX U3 HUX PEUICHHE MOXKET ObITh JIOMyC-
THMBIM, & B HEKOTOPBIX HET. A Tak Kak (DYHKIIHH OTpaHude-
HUH 3/1€Ch MOHOTOHHBI, TO JIJIsl KOHKPETHOM X ClieTyeT BBIOU-
parh Y, nmpuHaAIeKAIyI0 HanboJIee BO3MOKHOMY YPOBHIO
(c GONBIINMU 3HAYCHUSMHA (byHKuI/H‘/'I)'
Y= argvmaz(H Ez y'lk'

e Y, = (Yuggr oo leK_]L)

Hioke nipuBeieH OUH U3 aITOPUTMOB TaKOTO Mpeodpa-
30BaHUA (aneopumm 1): o -

— mar 1. Tonaraem, uro Ny =0, j=1J, k=LK,
i=1 o

—mar2. [t j=1J, k=
nosue: ecnu X =1, 10 Ny =1 ; o

— mar 3. s | —1,J k 1,K | =1 L BBITIOIHSIEM
yenosue: ect Ny, =1, 70 Yy = 1, nHade Y =0;

—mar4. Ecmu i < I ,To | =i +1 umepexoanm Ha rmrar 2.

B 0 e Bpems perienue Y, MOaydeHHOE 3 HalIEHHOTO
HAMJTY4IIero BeKTopa X,y TaKHM CIOCOOOM, MOXET COOT-
BETCTBOBATH CUTYAIlMH, KOT/Ia KOJNHMUYCCTBO BBIMTYCKAEMOit
MPOAYKIIMA HAMHOTO MPEBOCXOAUT TpeOyeMoe 3HaueHHe
(dro, B 00mIEM-TO, HE IPOTHBOPEUUT IIOCTPOSHHOM MOJICIH,
HO MOKET BIIUSITh Ha PABHOMEPHOCTD 3arPy3KU MPOU3BO/I-
CTBEHHBIX MOIIHOCTEH, KOTOPAst ONTHMH3HUPYETCS Ha CIICIY-
foriieM srare). [ToaToMy mocJie 3aBepuieHus IEPBOTO dTara
norcka Y, CIEIyeT OMPEIENATh MO TPABIITY

opt
Xope — YI,YZ,---,YH :

K, | —L L BBIIOJIHSAEM YC-

Yopt = arg min z yljkl

Yo AN (V) 2W L1 =L L as
B aToMm ciydae anroputm npeo6pa3OBaHm HECKOJILKO
OTIIMYACTCS OT MPEIBIAYIIETO (a/zeopumM 2)' .
—uar 1. ITonaraem, '{Tole—O J—l,J l,K ;

— mar la. IToxaraem, uto Y =0, l :j]j,
k=1K,,i= o _ o

—mar 2. Ina j=1J, k=1 =1L BbINOJHAEM
yenosue: eci Xy =1, 10 Ny =15

— mar 3. s j _LJ k ZI.,Kj | _LL BLII'IOJ'IH)ICM
YCIIOBHE: €CITH NJk =l u A(Y)<W,10 Yy =1;

—mar4.Ecm i <| ,T0i=i+1 Hnepexo/:mM Ha mar 2.

3necsk B mar 3 )106aBJleHO yenosue A'(Y) <W , a Takxke
BBEJICH IIar 1a Jist BO3MOXXHOCTH TaKoTo BbIYHCIIeHus . Ha-

JOOHOCTH B TAaKOM TIPE0OpPa30BaHUU BO BpeMs MTOKCKA HET,
OHO HEOOXOIMMO TOJIBKO JUIS ONPE/ICNICHIS KOHEUHOTO Yo .

Jost perireHnst 3a1a4M ONTUMHU3ANNH 3aT Py3KH POU3BO/I-
CTBEHHBIX MOIIIHOCTEH HCIOJIb30BAJIMCH IBOMCTBEHHBIE ajl-
roputmbl: CIIT, T'punu-anmropurm 1 MCIII. Anroputv ACIIT
HE paccMaTpHUBaJICS M3-32 €T0 YPE3MEPHON TPYAOEMKOCTH
TIPY MHOTOKpaTHOM 3artycke. Enuananstii sxe 3amyck ACIT
OYEHb PEIKO MOXKET BBIAATD PEIICHHE JTyUllle, 4eM PEIICHHE
I'puan-anroputmoM. CTapToBOI TOYKOHN MOWCKA SIBIISLIACH
TOouKa 0€3yCIIOBHOTO MHHUMYMa I[EeJIeBOW (QyHKIUU

X° =(0, ..., 0) . HaiiienHoe pelenue yiaydianoch COOTBET-
CTBYIOIIM TIPSIMBIM QJITOPUTMOM.

Kpowme Toro, 3a1a4a pemanach TeHETHIECKIM allTOPHT-
MoM. [Ipu peanuzannu ['A Obuta BEIOpaHa cxema, KoTopast
3¢ deKTHBHO paboTaa mpu HEOJHOKPATHOM PEIICHHUH APY-
T'MX 33]1a4 KOMOMHATOPHOM onTuMu3anuu [4; 51.

Pe3ynbrarsl 5KCIEPUMEHTOB OKA3aJIM, YTO [ JaHHOU
3amagn Hanbosee () (HheKTHBHBIMH alTOPUTMAMH IT0 TOYHO-
CTH U TpyJAOeMKOoCTH aBysttoTcs [ punu-anroputm u MCIII.
OcranbHbIE AITOPUTMBI TIPH KECTKIX OTPAHUUCHHUSX Ha TTe-
pEeMEHHBIE BOOOIIE HE HAXO/IST JOITYCTUMOTO PEIIeHUsI. ITO
CBSI3aHO CO CTICITU(IKOH 3a7a9H, B KOTOPO HMeeTCsT O0ITb-
110€ KOJIMYECTBO PA3IMYHBIX O'PaHIMYEHHH 1, KaK CJIE/ICTBHE,
OTHOCHTEIILHO MaJiast IOy CTUMast 00J1acTh.

OcpenHeHHBIE pe3ynbTaThl penierns 10 3agad MecsaHo-
TO IJIAHUPOBAHUS 3arPy3KH MPON3BOICTBEHHBIX MOIIIHOCTEH.
npuBenieHb! B Tabmuie. CpeHre 3HAYCHUST BXOAHBIX JaH-
HeIX: | =31; J=3; K =12; K, =9; K,=7; L=36;
a=0,5;V, 1[40, 50] ; W 0O[20, 25 000] . [1pn 3ToM obm1ast
pa3MepHOCTE OynieBa Bektopa N =31248 .

KonnuecTBo 3aryckoB L aaropuTMOB BEIOHPAIOCh TAKUM
00pa3oM, 9TOOBI TPYAOEMKOCTh TIPHOITU3UTEITEHO PABHSIACH
TPYAOEMKOCTH €JMHUYHOTO 3arycka [ puau-anropurma. B
JIAHHOM ClTydae TpyoeMkocTs T = 8[10° .

MoauduuupoBaHHBIi CITy4aiHbIN TOUCK IPAHUYHBIX TO-
YEeK 110 CPaBHEHUIO ¢ [ pran-aJIropuT™MOoM siBisieTcst Gosee rud-
KOH TIPOTIEIY PO, TaK KaK TIO3BOJIICT BEIOMPATH MapaMeTphI L
U R, BIMSIONINE HA TPYAOEMKOCTb aJITOPUTMa U TOYHOCTH pe-
LeHUs. [ puay anropuT™ Takoil BO3MOKHOCTH HE IPEI0CTaB-
JISIET, ¥ TTPU OOJBIIMX Pa3MEPHOCTSIX BPEMsI TIOMCKA MOXKET
OBITH Upe3MepHO BenmuKo. UTo kacaercst 3ppeKTHBHOCTH, TO
TIPU IPUMEPHO OIMHAKOBOW TPYIOEMKOCTH TOUHOCTb HalJIEH-
HBIX PEIIeHHUH pa3In4acTcs HECYIIECTBEHHO.

Takum 00pa3oMm, aIrTOPUTMBI TOMCKA TPAHUIHBIX TOUCK
MTOKA3aJI BBICOKYIO A(PPEKTUBHOCTD MIPH PEIICHUH 3a/1a91
YCIIOBHO# TICEBIOOYICBON ONTHMU3AIUU C HECBSI3HOM J10-
myctumoit obnacteio. Hanbomee s ek THBHBIME [T pac-

Anroputm KonuvecTBo 3amyckoB L Haiinennoe pemenne Coy
CII’ 2 000 He naiineno
I'puan 1 49
MCIIT', R=1000 12 47
MCIIT', R=100 60 52
MCIIT, R=10 200 He Haiineno
TA* - He Haiineno

* [Tapametpsl ['A: TypHUpHAs ceneKys ¢ BEIMYUHON TypHHUpa 5, pazmep nomyisiuuu 100, Hanbonpiee yuciao nokosnexui 8 000,

BepostHocTh MyTaruu 0,000 1.
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CMOTPEHHOH 3a/1au¥l SIBJISTFOTCSI IBOHCTBEHHBIEC aTOPUTMBI
MCIII u I'puau.
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THE HEURISTIC ALGORITHMS OF BOUNDARY POINTS SEARCH
FOR AN CONSTRAINT PSEUDO-BOOLEAN OPTIMIZATION PROBLEM

Application of the boundary point search scheme for solving an pseudo-Boolean optimization problem with variable
constraints is investigated. We consider some heuristic algorithms based on that scheme. Comparison of algorithm
efficiency with each other and an universal search algorithm is made for an appropriate real-world problem with large

dimension.
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VIIK 62-501

A.B. Mengenes, A. P. Huzameen

HEINAPAMETPUYECKOE MOJAEJINPOBAHUE U YIIPABJIEHUE
MHOI'OCBA3HBIMU CUCTEMAMMUAX

Hpu@e()ena cxema ynpaejlieHusl MHO2OCBA3HbIM MEXHON02UYECKUM NPOYUECCOM. ﬂaHbl 061/{461}1 u mamemamuveckas no-
CMAHOBKU 3a0a4u ynpasjieHus MHO2cOCBA3HbIM NPOYeCccoMm. HOCmpO@Hbl HenapamempuiecKue Mooenu udeﬁmud)ukauuu
BXOOHDBIX U BLIXOOHBIX 3HAUEHULL ynpaeisiemozo npoyecca. HpueedeHbl HeKomopble pe3yilomambsl YUCTEHHbLX uccneoosa-

HULL ROCMPOCHHBIX MOOeel.

[py MOIEINPOBAHUHN M YIIPABICHHN CIIOKHBIMU TEXHO-
JIOTMYECKUMH MPOIIECCAMH YaCTO BOSHUKAET CUTYAIIHsI, KOT/Ia
HapaMeTprYeckast 3aBUCHMOCTb IO sy KaHaJI0B 00BbEKTa He
M3BECTHA MOJTHOCTHIO MJIM YaCTHYHO. B 9TO¥ cBsI3M 115 11enei
MOJICITMPOBAHUS U YIPABICHUS MEPCIEKTUBHBIM SIBIISCTCS
UCTIOJIb30BAaHNE TEOPUH HETTapaMETPUUECKUX 00yYatouXCst
cucteM [1]. Paccmorpum hopMynmupoBKy 3a1a4n uieHTH -
KallUX 1 yIIPABJICHHS TS OTHOTO 0OBEKTa, KOTOPBIH €CTECTBEH-
HO CYHMTATh (PPArMEHTOM TEXHOJIOTHYECKOTO MpoIecca.

O6uas nocraHoBka 3axa4u. [IpuBenem cxemy ympasite-
Hus potieccoM (puc. 1).

gtl llz
j22 Zi /__L:l———
O
Xt
h
h'u Uy ;]x
]1“ h
(25 Xy
AC
T N n
- " =
Puc. 1

[Tpumewm cnenyromue o6o3nadenus: O — 00obekt; AC —
aJjanTUBHAs CUCTEMA; ¥, — YUpaBIsiollee BO3AEHCTBHE;
M, — KOHTpOJIHpyeMOe HeyIpaBisieMoe BO3JICHCTBHUE;
&, — ciydaiiHoe Bo3zeiicTBHUE; X, Z, — BBIXOJIHBIC TIEPEMEH-
ueie; i, Y, i — omexu B KaHajlax U3MepeHus; u, uth ,
x', 2 — n3MepeHHbIe 3HAYEHHS COOTBETCTBYIOIINX MIEPEMEH-
HBIX; X, M z,"— 3a/IaHHbIE 3HAYEHUS BHIXOHBIX MTEPEMEHHBIX.

Crnemyet 3aMeTHTh, 9T0 010K AC mpencraBiseT coboit
JIOCTATOYHO CIIOXKHYIO CTPYKTYPY, I€TAIN3AI[UI0 KOTOPOH B
JIAHHO# CTaThe MPUBOAUTD HE Oy/IeM, JTHIIb YKaKeM, U4TO B e
COCTaB BXOJIAT KaK MOJICITb HCCIICyEMOTO poIiecca, Tak u
COOTBETCTBYIOIIIAS TPOLIECCY HEPAPXHs OIIOKOB YIIPABICHHUSI.

Lenbro CUCTEMBI YIIPABIICHHUS SIBIISICTCS TOIICPIKAHIE 3a-
JIaHHOTO 3HaYeHHA X, M z,". OTMETHM CyIIECTBEHHOE 3HAYCHHE
¥ OTIMYHE BBIXOTHBIX IEPEMEHHBIX X, M Z,: IEPEMEHHAs X, KOHT-
POITHPYETCsI Yepe3 TOCTATOUHO MaJTbIc UHTEpBasIbl BpeMeHn At
KaK ¥ [IEPEMEHHBIE U, |, 3 IEPEMEHHAs! Z, — 4EPE3 CYIIECTBEH-
HO Gorpinre nHTepBansl Bpemenn AT (AT >> At).

C TeXHOJIOTUYECKOH TOUKHU 3PEHUS, ISl BCETO TEXHOJIOT U~
YEeCKOTO Mpoliecca Haubosee BaXKHBIM SIBISETCS KOHTPOIb
nepeMeHHo# z. Hanpumep, BbIXoiHas repeMeHHas x, KOHT-
POJIUPYETCS C TIOMOIIBIO PA3ITMYHOTO POJIa MHAYKIIMOHHBIX,
€MKOCTHBIX H JIDYTHX JIATYMKOB, @ Z, K3MEPAETCSA B pe3yJIbTaTe
XHUMHYECKOTO aHaIn3a, PU3UKO-MEXaHUIECKUX UCTIBITAHUI
U JIp. DTUM 1 00YCIIOBIICHO CYIIECTBCHHOE OTIIMYUC JIUCK-
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PETHOCTH KOHTPOJISA BHIXOIHBIX IEPEMEHHBIX X, 1 Z,. Ecin tuc-
KPETHOCTb U3MEPCHMSL X, U, Hy —3TO CeKYH/IbI H MUHYTBL, TO
JIMCKPETHOCTB Z, COCTABJIAET CMEHY, CYTKH, HENIEIH 1 OoJTee.
[MocnemHee 00yCIOBICHO TEXHOJIOTUEH POBEICHUS CaMOTO
KOHTPOJIsI, KOTOPBIH OOBIYHO periaMeHTHPYETCsl TOCyaap-
CTBCHHBIMHU CTaHaapTaMu. [IpuBeeM CpaBHUTEIBHO MPO-
CTYIO CXeMY TEXHOJIOTMUYECKOTO Mporiecca (puc. 2).

7 2 3
H Z 2 IV
Oy 1 0: 2 Os 3
x X X
! o i
P] PZ P3
1% 2 3*
X X X
Ly
AC
3*
I_Z
Puc. 2

Ha »10ii cxeme ony1eHsl IOMEXH, IEHCTBYIOIIUE B KaHa-
JIaxX U3MEPCHU, YTOOBI HE 3arPOMOKIaTh prucyHOK. Ho mpe-
ToJIaraeTcs, YTO OHM, KOHEYHO JKe, IEHCTBYIOT (cM. puc. 1).
ComepikaHue MEPEMEHHBIX COOTBETCTBYCT OMHCAHHOMY
BbIiie. OTMETHM JIHIIIb, YTO POJIb HEYTIPABIISICMBIX TICPEMECH-
HBIX B 9TOH CXeMe MTpaloT Kak |, TaK u z', z?, KOHTPOIb
KOTOPBIX ITPOM3BOIUTCS UePE3 PA3INUHBIC, HO 3HAYUTCIIHHBIC
MHTEpBaIIbI BpeMeHu. bioku P, P, u P, — 9T0 peryistopbl
coorsercTByrOmUX 006eKTOB O , O, 1 O,, I — Bes MMeronas-
cst mH(OopMAaIHs 0 TpoIiecce.

MaremaTnyeckass mocraHoBka 3agaum. Ilycts

He = (M u B OR w={u',..,u"}UR" x = {x, ...,
x" OR,z={z!,...,z/} U R. Xapakrepucruku 06bektoB O,
O, 1 O, B3aMMOOJIHO3HAYHBI [0 BEKTOPY YHPABJIAIOIIMX TIe-
PEMEHHBIX, T. €. OTHOMY 3HAIEHHIO U, COOTBETCTBYET TOJIBKO
onHo 3Hadenue W,. Mmeercs oby4yaromas Beibopka { W, , u,,
X, Z_., t=1,s}.30ech T yKa3bIBaeT Ha 3aMa3abIBaHue (CMe-
HA, CYyTKH U T. II.).

CdhopmynupyeM KpUTEPHiA ONITUMAITEHOCTH:

R(2) =M, ,{M,(z=2) |u, 1} =min,
e Z — olleHKa BEKTOPa BBIXO/A Z.

Hcmonp3ys HeoOX0aUMOe YCIIOBHE MUHIMYMA, T. €. (TIpH-
PaBHSB POU3BOAHYIO (DYHKIMHU R 110 HCKOMOH BeJIMYNHE 2
K HYJIIO ), TTOTYIHM

Q)

2 =M (z|u,}. )
HenapameTpuueckas olieHKa BBIXOIHOM TIEPEMEHHOM Z,
JUISL CHCTEMBI, IPeJICTaBICHHON Ha pucC. |, nMeeT BUA
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m JDH
k CD 5+1
. .ZE!EC' E‘_-!‘Dﬁ crsﬁ
1
ELI l|:|n

m
|_| (D s+1
Sede . 1w c. g
e s — pasmep oOydaromeil BEIGOPKH; 2., — omeHka k-it
KOMIIOHEHTbI BEKTOPA BBIXOAA, Kk =1 | ; U , ,— BEKTOp BX0za

13 SK3aMeHyIoI1eH BbIOopku; @ —siyipo qinKupm, BEIOHMpa-
I ®(b)db =1,

®(b) <®(b,) ana |b Kb |, jb”¢(b)db<°° 31eCh

p=2,3,...,b—apryment q)yHKupm ®; C,— mapamerp pas-
MBITOCTH siipa P, yIOBIETBOPSIET CIEAYIONINM YCIOBHSIM:
C, - 0, nC, (n) - 00

n- co

[Tpu BEITIOTHEHNH TTIEPEYNCIICHHBIX BBIIIE yCIOBUH OIICH-
Ka Z SBISICTCS ACHMITOTHYECKHA HECMEIIICHHO#, COCTOSTE b~
HOH, aCUMIITOTUYECKH HOPMAIILHO PaCIpeIeIeHHOM.

[Tapametp pasmbiTocTd C BBIOMPAETCS MO YCIOBHIO
BBINOJTHEHUSI MUHIMYMa KPUTEPHS

R=Y (2 -2(C)) ~ min,

rae s — pas3Mep oOyuaromel BHIOOpKU
Kpurepuii onTUMalIbHOCTH JIJIs1 OLIEHKH YIIPABJISIOIIET O
BO3/I€HCTBUS BBIIVISIUT TaK:

R =M, {M,(u-07 |2 =min,  (6)

Mulpz=2}. (7)
®opmyria OLIEHKH j-T0 KOMIIOHEHTA BEKTOPA ¢ B MOMEHT
BpeMeHH s + | 3anmuceiBaeTcs cneﬂy}omnM o6pa30M:

al -Zu11¢ﬁSﬂ ﬁ qﬁsaﬁ ﬁ

S+l

€TCdad 1Mo CJIcAyrIunuMm YCJ'IOBI/I}IM'

©)

orcrona U =

El

s | Oy f f|jk
SNeE e o e
j=1m. (®)

Paccmotpum Teneps cxemy (cum. puc. 2). [lycte N, Q , 4 —
pasmepHOCTH BekTopoB z ',z nz?, N, Q u A —pa3smepHocTu
BekTOpoB 2z, 2’ nz?’; H, F u T—pa3mepHOCTH BEKTOPOB X',
x’ x’ W, T'u Q — pasMepHOCTH BEKTOPOB ', u’ W u};
D — pa3MepHOCTb BEKTOPA L, .

3anmuiiem MosieNH POTHO3a BBIXOHBIX 3HAYEHUN Z,', Z,
z ux',x?,x’, aTakKe MOJIEN pacyeTa ynpapisiouX BO3-
neicteui u ', u?, u’ nis o6vexkroB O, 0, u O,

HenapameTpuieckue OleHKH BBIXO/HBIX IEPEMEHHBIX Z, ',

*,z Oy/yT BBIIIAETH CIEAYIOIMM o6pa30M'

Oy

1.

D

5 s+ Us+
5 an¢ﬁéL ﬂ1ﬁ l @
U e mw O B D
208, Hl°H e T
5=1N, )
¢ oD oy U O D2 20 B, X
525 :ZZZGD(D éujzs ﬁﬂmﬁ :ls El;liﬁ (l:xgs E
+T s T DJzi+ —UzljDN Dzikﬂ_zlikm H [ X].Sp+ _XliEl >
21 e I e H Y e
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0=1Q, (10)

ot Aift—zz.k'] g ZSH—XZE
%Z T e "ﬁ

" q,uf;ﬂ—u e AziT—zzrDF 5o
le ﬁ ﬁﬂqﬁ ﬁ ﬁ

5=LA. (n)

HenapameTprieckie OleHKH BBIXOTHBIX IIEPEMEHHBIX X, ',
X7, X} 3amMChIBAIOTCSA cnez[y}onM 06pa30M'

yl @[]¢ Fea - -@

>

ﬁ ) DJléﬂ J 1J Eﬁ (0] u5+l . i @
'=1 =1 ﬁ Cu s Cp s
5=1H, (12)
s r EUZj _uz_j OH Dxlk —Xl-kD N [ le —zlvE
)§26 CD s+l : i s+l i s+l im
)2526 _ = i= E CL:ZS ED mﬁ C;s ﬁ P= (ﬁ Cz[:s E
. S - q)q-lziﬁ_uzijDH Dxll;u_xlik':| Iy Zl§+1_zlig ’
1=l = E CL:ZS ﬁ = C;s E‘F (ﬁ Cz’is E
5=1F, (13)
s Q Op —@¥OF Oy _yXJa [0 20 _ 20
30 ¢ s+l i s+l i s+l im
)A(S36 - ; ) |J_=l E Cuj35 ED mﬁ C:ZS ﬁ p= ﬁ ngs E
1 s 0 P —BOF Oy —y2]o [ 20 _2p °
CD s+l i s+l i s+l i
21%0 ey, EH e B e b
5=1T. (14)

HenapameTprieckue OleHKH BRIXOTHBIX IIEPEMEHHBIX X,
X7, X} 3amMChIBAIOTCSA cnez[y}onM obpazom:

uer o S+1 - J [0} “sﬂ k Ow O X1§+1 le
R ” ﬁ NN @D“ﬁ ﬁ
Us.q s o s+1 211 0o o Um kEIH s+1 s

e e s
5=19, (15)
S Q DZZi: - ZZiJ' OrF 0O XZI;: _Xzik[j
025 — ;LJi |J:! (Dﬁ Cl:zjzs ﬁ =1 m@ Cl::zs
Y A |
; |J:! ? Czjzs ﬁu m@ C>l<<25
5=1T, (16)
U,3 5ﬁ Ezaéﬂ 3J El(ll u Xaﬁl B 3ik %
a5 . j=1
gfl - A ® 3é+1 3] DT |:|X3l;:1_x
1= I:! ﬁ ﬁ =1 [Dﬁ C:S
6=lQ. (17)

YucsieHHbIE HCCIIeT0BAHMUS HEMApaMeTPUYeCKHX Mo/Ie-
Jaeii. [TpuBeieM npuMep YMCIIEHHBIX UCCIIEI0BAHUI HETapa-
METPHUYECKHUX MOJIEIIEH IPOTHO3a BBIXOTHBIX 3HAYCHU# 00BEK-
TOB TMOCJIEI0BATEIBHOTO MPOIECcca, OIOK-CXeMa KOTOPOro
Mpe/ICTaBlIcHa Ha puc. 3. TaM MPUMEHSIOTCS CIEyOIIne
obosnagenus: O, 0,, O, —o0bexTsI; U, W, V'~ BEeKTOPHI BXO-
JIOB; Z — BEKTOp BbIX0Ja; K — DJIEMEHT 3ama3/bIBaHus;
X=fU)+h;Y=AX, W)+ h; Z=RY,V)+h;h,h,h, —
[TOMEXH.



Mamemamuxka, mexanuka, ungpopmamuxa

Ha Bxox nepBoro o6bexTa nonaercs Bekrop U= {u,,...,u, }.
Beixon nepsoro 00bexTa —BeKTOp X = {x,..., X, } MOCTyNaeT
Ha BXOJ1 00beKTa Oz. Takxe Ha BXOL O2 MTOCTYTIaeT BEKTOP
W={w,...,w,}. Bekropsl ¥ = {yl,...,yp} ulV={v,..., vg}
TIOCTYTIAIOT Ha BXO/T 00BEKTa 03. BerxomoM TpeThero o0beKTa
siBrsieTcst ckaysap Z. Kimrou K yka3bIBaeT Ha TO, YTO UCTUHHAS
BEJIMYMHA BhIXO/Ia 00BEKTa OyJICT M3BECTHA TOJBKO Yepe3
OTPE/ICTICHHBIN IPOMEIKYTOK BPEMEHH.

1~ 1~
oo e em by —en }i-
I \ |
Puc. 3

[Tycts nmeercs ucxoxnas Bwibopka U, W, V, X, Y,
Z,i =1, s, comepkarmas HHPOPMAIHIO 0 BXOJIaX M BEIXOIaX
BCeX 00BbEKTOB. MI3BECTHO, YTO IIPU N3MEPEHNH BXOJIHBIX U
BBIXOJJHBIX BEJIMUMH B KaHAJIAX N3MEPEHNS ICHCTBYIOT TIOMe-
XM C HYJIEBBIM MaTeMaTHYeCKUM OKUIaHHEM U OTpaHUYEH-
HOM ucnepcuen.

Ha ocHoBanum 3T0i BRIOOPKH TpeOyeTCs MOCTPOUTH
MOJIeJIb, KOTOPast 110 M3BECTHOMY 3HaueHuIo Bxoaa U nepBo-
ro 00beKTa, a TaK)Ke M3BECTHBIM 3HaueHUsM W u V moria
JlaBaThb IIPOTHO3 BBIX0/1a BCETO MpoIiecca.

Bynem cumnrark, 9T0 0OBEKTHI OTHOCSTCS K KJIACCY CTaTH-
YECKHX C 3ara3/IbIBaHIeM, a ICTHHHBIE 3aBUCUMOCTH — K KJTac-
Cy HemnpepbIBHBIX auddepeHupyembix ¢pynkiui. Takxke
MIPE/IOIOKUM, UTO CBSI3b BBIXOJJOB OOBEKTOB C X BXOAAMH
SIBJISICTCS] OJTHO3HAYHOM.

JIOTIONMTHAUTENBHO OTMETHM, UTO B YHCJICHHBIX HCCIICJOBAHH-
SIX JUTSl IPOCTOTHI KCXO/THAsI BRIOOPKA BXO/THBIX-BBIXO/IHBIX 3Ha-
YEHMI1 B35ITa HE M3 PEATbHOTO MPOIIECCa, A U3 IIPOLIECCa, CHIMHU-
THPOBAHHOT'O MTPH TIOMOIIN CPEACTB MPOT PAMMHPOBAHHIS.

YucieHHbIE NCCIIEI0BAHUS MIPECTABICHBI IS CIIETy-
IONUX Pa3MEPHOCTEH BXOJOB M BBIXOJIOB OOBEKTOB:
U={u,..,up; X={x,..,x s W={w,..,wY={,y}
V=_v,...,v,}; Z—cramsip.

B 3aBucuMocTu oT TpebGoBaHMN peasbHON 3a/1auu BO3-
MO’KHO ITOCTPOSHUE JIBYX BUI0B MOJEIIH IIPOLECcCa.

B Monenu iepBoro Bua BECh MPOIIECC PACCMAaTPHBACT-
s KaK MOCJIe/I0BATENILHOCTh 00BEKTOB. TpebyeTcs Bhrunc-
JIUTH BBIXOZBI HA KAXK/IOM U3 00BEKTOB.

J11st JaHHOM MOCTaHOBKU MOJIEINb MPOIiecca MMEeT BUJL

Z=f(Y(X(U),W),V). (18)

3anuiem qupMley OHeHKI/I BBIXOJ1a nepBoro 061,eKTa:

Zx ] D/Z |_| q%] s , (19)

e )”(Sﬂk — OIICHKA k-1 KOMITOHEHTBI BeKTOpa Bhixona, K =1,3;
[ =35; 5 —pasmep oOyuaromiel BIOOpKH; U, — BEKTOp BXO1a
13 HK3aMEHYIOIIeH BEIOOPKH.

st BToporo o0bekTa MOJEIb 3aliChIBACTCS CIIEIYIO-
MM 00pa3oM:

O, -
==
___ylll_'! O Cn E

e n=12; Xg, :{Xs+1 " Xs+l ,
(pa3mep BexTopa W); h=e +t.
Jnst TpeThero 00beKTa MOIeIb CTpOI/ITCH QHAJIOTUYHO:

(21)

s+1

I]Ck

Xs+1
0 C"

s+1};e=3;t=4

Vour = (20)

Nk

j=1

s+1 ’”

qu ys+1' B yl
EJ

=1 j=1
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v 1

SICIRE

e Y, ={ Vo 0 Vo' "V d=2;f=3 (pasmep
BekTopa V);r=d + f.

B Mozenu BTOporo Buaa npouecc paccMaTpuBaeTcsl Kak
eIIMHBINA 00BEKT. BXomamu siBiistrotcest Bektopst U, W, V, BeIxomom

—BeKTOp Z. Moziensb /171 AaHHOM IOCTaHOBKH BBIIVISUT TaK:
Z=fU,WV). (22)
KommnoneHTHI BekTOpa Z HaXomATcs Mo popmysie
t
O

S +1

s r i

Zzirl Cz

1=1 J=1
—_ 1 5 1 4
e G, ={Ugy s oo Uy s Wa s ey Way ,vsﬂ S+1} r=12.
B HUCCIICAOBAHUAX OJISI BCEX Moaenen UCIIOJIB30BAJINCH

KOJIOKOJIOOOpa3HBIe Sapa BUIa
[0,335-0,067(B)?, if (B)* <5,
0,if (B)*> >5.

[IpuBenemM HEKOTOPBIC PE3yABTATH YHCICHHBIX HCCIIE0-
BaHUU MOCTPOCHHBIX HETIAPAMETPHUUECKUX MOJICTEH.
[lycTb HCTUHHBIE 3aBUCUMOCTH UMEIOT JIMHENHBIH BUIL:

x,=1L6u+03u;x,=u,+0,7u;x,=0,5u;

»,=05x,+08w +08w,;y,=0,6x +0,8x,+0,6w,+
+0,5w,;;z2=0,7y, +0,6y,+v +v, +v.

Hipke puBeIeHbI pe3yibTaThl pacueta BEIXoa 2 Mojie-
mm (18) (psin 2) B cpaBHEHUH C pe3ysibTaTaMy paboThl MOJICITH
(22), (psin 3) u peampHBIME 3HAYCHIAME Z (psin 1) (puc. 4...9).

O0wem obyuarorieit Beioopku s = 200; U BeIOUpATUCH
cirygaifaeIM o6pazom u3 [0; 51; Wu V' — ananormaso u3 [0; 17.
Ok3amenyromas Beioopka s =50; & =3 %; cpenHexBaspa-
THUYHBIE OIIMOKM MporHo3upoBanus mozaenu (18) € = 0,38,
mopen (22) €=0,37 (puc. 4).

2S+l — qu gs+1 _gl El (23)
=1 O Cz O

®(B)= (24)

N

3

——Pan1
b —m— Psp2
——Pag3

3HAYEHME Z
oN M O ®

YacTh 3aBUCUMOCTEN HEMMHEHHAS.
IlycTb HCTUHHBIE 3aBUCUMOCTH UMEIOT BUJ]

x,=sin(Su,) / (12+u ) +.6u ; x,= 2+1,3sin(—.2u,)+.8u_;
x,=2.3sin(0.3u,)+1.3sin(.3u )+ .6u,; y, =w exp(.7x,) +2w,) / 5;

=.6x +1.5x,+ 1.7w,+2.5w,; 2= .1.3sin(.2y ) +.7y, +
+1.5v, +1.3v, +v..

O0wem obyuaromeit Beioopku s = 200; U BeIOUpaTUChH
cirydaitaeiM oopazom u3 [0;5]; Wu V—ananormuno u3 [0;1].
Ok3ameHyromas Bbioopka s = 50; momexu h_ =3 %; cpen-
HEKBa/IpaTUIHBIC OMMOKH MPOTHOZUPOBAHS s MozienH (18)
€=1,27, ma mogenn (22) € = 1,03 (puc. 5).

14
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3HAYEHUE Z
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OGywqaromas BEIGOpKa copepsxuT Beero 20 Tovek; i = 3 Yo
Cpe/IHeKBaIpaTHYHbIC OIMOKH MPOTHO3UPOBAHUS ISl MO-

nem (18) £=2,49, nnst monen (22) € = 1,87 (puc. 6).

—| —e—Psant
——Psap2
—A—Pap3

O0wem obOyuaromieit Beioopku 200 Touek; U BEIOHpaTUCh
n3[0;5], W—-wu3[0;3]n V—wu3[0;4], 2 =3 %; cpennexsa-
paTH4YHBIC OMMOKM NMPOTHO3MpOBaHUs it Moxenu (18)
€=28,50, ma monemn (22) € =3,20 (puc. 7).

S

/A
\ 4
Frgan Ai'ﬁ_-..wu_.‘!

o s
o

3HAYEHME Z
=)
<8

o o

- ¥ N~ O ® © 9 o ©» ©

HOMEP TOYKMK

Puc. 7

I'pachux 3aBHCMMOCTH KBaipaTHIHOrO KpuTepus R ot C.
anst monem (18) (puc. 8) mokaseisaer, uto C_=1,28 —3T0 Han-
JYYIIMA TapameTp, ONpe/eICHHBIN ¢ MOMOIIBIO JaHHOTO
kputepus (R(1,28)=1,27). Ha camom sxe ierne HamTydmmi
rapameTp JIeXKuT JieBee HaiieHHoro (R(0,93)=1,03). /lanusIit
(hakT 0OBICHACTCS TEM, YTO MBI UMEEM JIETI0 CO CTOXACTH-

YECKHUMHU JaHHBIMH.
i
Lg

210 1
190
S0
o
% 450 M/‘/.\
0 012 025 035 047 058 07 082 093 105 116 128 14 151 163 175 186 198 21

130
Cz

110
Puc. 8

—e—Psnt
m Cz=1.28
+ Cz=0.93

BosHukaer ciryyaii, Koraa B HEKOTOPBIX 001acTsX Ha-
OITIOIEHUS OTCYTCTBYIOT 00YUAIOIIHE TOUKH, T. €. CIIydaii ¢
«JIpIpamMu» B 00yuaroliel BoIOopKe: Uy, (05 1) U@2;4)
U4,5;5,W0(0,1),vIO(01),4 =3 %, CpeqHeKBaIpa-
THYHBIE OLIMOKH MPOTHO3UpoBaHust 11 Moyienu (18) €=1,71,
i mozenu (22) €= 1,31 (puc. 9).
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FFFFFFF

HOMEP TOYKMU

Puc. 9

Ha ocroBanmu rpadukoB (cM. puc. 4...9) MOXKHO caeaTh
BBIBO/I, YTO MOJIENb (22), B KOTOPO IIpoIecc paccMaTrpuBa-
eTCsI KaK eMHBIN 00BEKT, B CPETHEM JTAeT JIyUIIHi TPOTHO3
BBIXOJIa BCETO Mpoliecca, 4eM Mozelb (18), B koTopoit mpo-
IIECC pacCMaTPHUBACTCS KaK TTOCIIEIOBATENEHOCTh 00BEKTOB.
A ecnu BUsTHYE BXOIOB W 1 V 3HaYUTENBHO, TO MOIEHh (18)
paboTaert rmioxo.

AHaJIN3 YUCJIEHHBIX HcciIe0BaHuid. J{711 nccmeqoBanmia
MOJICITUPOBAIMCH 00YYArOIIUE BEIOOPKH MaJIbIX 00BEMOB,
TP HATMIUH TIOMEX U «IBIPY», YTO MAaKCHMAaIbHO TPUOITH-
JKCHO K PCATbHBIM YCIIOBHSIM.

B pesynbTare cpaBHUTENILHOTO aHAITH3a, KAK MBI YK€ OT-
MeYaJTi BBIIIE, OBLIO BBIICHEHO, UTO MOJIETh (22) naeT Oonee
O00BEKTHBHBIN MPOTHO3 BBIXOJIa BCETO MPOIIECca, YeM MO-
nensb (18). DTo MOKHO 0OBSCHUTE TEM, 9TO BO BTOPOM CITy-
Yyae Ha BXOJ] MOJICITH, KPOME M3MEPCHHBIX BEIIIYHH, TIO/IAI0T-
Cs1 OTICHCHHBIC BEJTMINHBI. BO-TIepBBIX, TIOBBIIIIACTCS pa3Mep-
HOCTB 33/1a9H, @ BO-BTOPBIX, TOCKOJIBKY OICHEHHBIC BETTHYH-
HBI SIBJISIFOTCS HE TOYHBIMHU, TO OHHM HCKA)KAIOT KOHCUHYIO
OIICHKY.

Kpome Toro, 4rciaeHHbIC UCCIICTOBAHIS MOJICIIH ITOCIIC-
noBaTenbHOro Tporecca (18) mokasanm, 9To eciiu BIUsHIE
HEYIPABJSICMbIX BXOJOB 3HAYUTEIBHO, TO JaHHAS MOJICIb
paboraer rroxo. [IpuyrHa 3aKir09aeTcs B BBIOOPE apaMeT-
pa pa3MBITOCTH, TOCKOIBKY 171 MozenH (18) Tpedyetcs 60-
Jiee CJIOXKHBIM MEXaHU3M HACTPOUKH MapaMETPOB Pa3MBITO-
CTH, 9eM JUTs MojieiH (22).

Takum 006pa3oM, MPOU3BEICHHBIC UCCIIEIOBAHMS MTOKa-
341, YTO HellapaMeTPUYECKUE MOJICITH ITOCIIeIOBATeIIbHBIX
MHOTOMEPHBIX MTPOIIECCOB JAIOT XOPOIIHE MPOTHO3BI MPH
00ydYeHNH Ha JTOCTaTOYHO MaJbIX O0YJaroNIiX BHIOOPKAX.
[MpennoxeHHbIE B CTaThe 00yYaIONIUecs HelmapaMeTpuyec-
KHE QJITOPUTMBI YIIPABICHUS MOTYT OBITH MOIU(UIIMPOBa-
HBI M MCIIOJIb30BaHBI NIPH pa3zpaboTKe peajbHBIX KOMITBIO-
TEPHBIX CHCTEM YIIPABJICHNSI MHOTOCBSI3HBIMU TIPOIIECCAMHU.

Budanorpaduyeckuii cnmucox

1. Mensenes, A. B. AktyansHbIe Tpo6IeMbl HHQOpMa-
THUKH, TPUKIAHON MaTeMaTuku U Mmexanuku. Y. 3. Mudop-
Matuka/ A. B. Mensenes. HoBocnbupck ; KpacHosipek : Uzz-
Bo CO PAH, 1996. 170 c.

2. Medvedev, A. V. Nonparametric theory of control
system design/ A. V. Medvedev // Bect. Cu0. roc. aspokoc-
MU4. YH-Ta uM. akajg. M. @. Pemernera / mox pea. mpod.
I'. I1. bensikoBa ; Cu6. roc. aspokocmmud. yH-T. Bor. 3. Kpac-
HosIpck, 2002. C. 44-55.

A.V.Medvedev, A. R. Nizameev

NONPARAMETRIC MODELING AND CONTROLING
OF MULTIPLY CONNECTED SYSTEMS

Offered controlling scheme of multiply connected technological process. Given general and mathematical statements
of multiply connected processes controlling problem. Constructed nonparametric identification models of input and

output values of the process.
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METO/ OHEHKH HAAE KHOCTHU BBIYUCJIMTEJIBHBIX CUCTEM

Paccmampueaemc;z Memoo OYEeHKU HAOEIHCHOCTU BLIYUCTIUMETbHBIX CUCTEM ynpaejieHus pa3/zulm0b7 KOH@MZprIL[ul/l,

pa60mai0u4ux 6 peajlbHoM macwumabe BPEMEHU.

OCHOBHOM XapaKTePHCTHKON, POPMHUPYIONIEH TeXHIIEC-
Ky10 3()()eKTUBHOCTD BBIYMCIUTENBHBIX CHCTEM PEaTbHOTO
BPEMEHH, SIBISIETCS HA/IEKHOCTh. OIEHKa HA/IEXXHOCTH CyTIep-
OBM, K KOTOPBIM OTHOCSTCSI MHOTOITPOIIECCOPHBIE BEIUHC-
nurenbHble cucteMbl (MBC), paboTatomnye B peabHOM Mac-
mTabe BpeMEHH, 9acTO IPOU3BOANTCS TOCPEICTBOM IPOTOHA
THIOBBIX 33/1a4 Ha M3TOTOBJIEHHBIX 00pa3iax. OHaKko Ha cTa-
JIMN TIPOSKTUPOBAHMS JTAHHBIM CIIOCOO BBI3BIBACT OOMBIINE
TPYTHOCTH, CBSI3aHHBIE CO 3HAYMTEIILHBIMH 3aTPaTaMy BpeMe-
HH ¥ PECYpCOB Ha Co3/laHKe MoJienu pazpadarsiBaemoii MBC.

W3BecTHBIC MeTO MBI OLIeHKH HaieskHOCTH MBC peansHo-
T'O BPEMEHH JI00 HE YUNTHIBAIOT XapaKTEPHUCTHKHU AJITOPHT-
MOB, THOO TTOTTYYeHBI T OIIeHK! HaesxkHocTH MBC, cocTost-
IIMX M3 OHOPOJHBIX MporieccopoB, win MBC, cocTosimmx 13
Pa3HOPOAHBIX MPOLIECCOPOB M IMEIOIIHX OJHOIIMHHYTO Opra-
HU3AINIO CBS3H MPOIIECCOPOB C OOIIIEH OnepaTHBHOMN maMs-
Th10 (OI1). B cBs31 ¢ 3TM BO3HUKAET 3a/1a4a MOTy4eHHs J0C-
TaTOYHO MPOCTHIX AHATUTUYECKNX BBIPAKEHNH JUTS OLICHKH Ha-
JIOKHOCTH, YUUTBIBAIOIIMX BIMSHUE KaK OCHOBHBIX XapaKTe-
PHCTHK peraeMbIX 3a/1a4, TaK 1 OCHOBHBIX MapametpoB MBC.

Hccnepyemass MHOTONPOIECCOPHAs BBIYUCITUTEIbHAS
CHCTEMA COCTOUT M3 N THUIIOB NPOLIECCOPOB, COAEPKALINX
no m (i =1,N) mpoueccopos kaxuoro tumna. ITporeccopst
obobeaunstores ¢ Ol mocpeacTBOM 7 IIUH, IPHYEM B TIpe-
JIETTBHOM CITy4ae KOJTMIECTBO IITHMH MOKET OBITh PaBHO KOJIH-
YECTBY ITPOLIECCOPOB (TTOITHOCBS3HBIN HHTEepdeiic). Konnue-
CTBO OIIOKOB OOTIEH OIEepaTUBHON MaMSITH OTPENETSIeTCS
HEOOXO0ANMBIM 00BEMOM ITOH MaMSITH.

[Tpenmosaraercst, 4T0 CyMMapHbIH ITOTOK OTKA30B OT IIWH
1 MIPOIIECCOPOB BCEX TUIIOB MOAYMHACTCS TyaCCOHOBCKOMY
3aKOHY pacrTpe/Ie/ieHus ¢ apaMeTpoM V,, a BpeMs BoccTa-
HOBJICHHS [INH U IPOLECCOPOB i-T'0 TUIIA — SKCTIOHEHIINAITb-
HOMY 3aKOHY C llapaMeTpoM m..

[pornecc Hanexxuoctn pynknnonnpoBanns MBC mpe-
CTaBJICH 3aMKHYTOH CHCTEMOH MacCOBOTO OOCTYKMBaHUS
(CMO) ¢ oxxuanmemM.

Kasxasit mpoeccop B HEKOTOPBIE CllydyailHble MOMEHTBI
BPEMEHH BBIXOAUT U3 CTPOSI M HYKIACTCS B BOCCTAHOBIICHHH.
IToToK 0TKa30B OT MPOLIECCOPOB Ka’KA0TO THIIA 1 ITUH HHTE-
peca —NpOCTEHIIKH ¢ mapaMeTpom V., TIIE i=12,..,N+1.
WHTEeHCHBHOCTH BOCCTAHOBJICHHUS Ka)K/JOTO BBILICAIIETO U3
pabovero COCTOSHHS SIEMEHTA BBIYNCIUTEIBHON CHCTEMBI
MOYMHSETCS DKCTIOHCHIIMAILHOMY 3aKOHY pacIipe/ieeHHs
¢ napameTpom . Eciti BHOBb IIOCTYNUBIIMI Ha BOCCTAHOB-
JICHUE 3aIPOC 3aCTaHeT 00CITY KUBAIOIIMH TPHOOpP CBOOOI-
HBIM, TO 3aIIpOC IIPHHUMAETCA Ha o0cmyskuBanue. Ecim xe
MTOCTYTIMBIIIAN 3aIIPOC 3aCTaHET 0OCTYKUBAIOIIIH TPHOOP
3aHATBIM, TO OH CTAHOBUTCSI B OYEPEIb M XKJIET CBOET0 00CITy-
JKuBaHUA. J{MCIIUIITIHA 00CITy)KUBaHUS — CITyJaifHbIA paB-
HOBEPOSITHBI BBIOOD U3 OUYEPEIH.

PaccmarpuBaemass CMO MOKeT HAXOJUTHCS B CIIEAYIO-
X COCTOSTHUSIX:
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— 840..0 —HHTEPQEIC U BCE IPOIIECCOPHI HEUCTIPABHBI 1
BOCCTAHABJIMBAIOTCS. BRIUMCINTENBHBIN IPOIIECC OCTAHOBIICH;

— 8, —HMCTIPaBHA OJIHA IIMHA HHTEP(etica, a (m,— 1)
[IMH HEMCIPABHbI M BOCCTAHABIMBAIOTCS;, BCE MPOIECCOPBI
HEWCIIPaBHBI M BOCCTaHABJIUBAIOTCS. BpruncianTenbHbIi po-
1[ECC OCTAHOBIICH;

— 8y,10..0 — BCE IIHHBI HHTEP(elica HEUCIIPaBHbI U BOC-
CTaHaBJIMBAIOTCS; BCE MPOIECCOPBI, 32 HCKIFOUSHUEM OJTHO-
'O NIEpBOTO THIA, HEUCTIPABHBI ¥ BOCCTAHABINBAIOTCS. BbI-
YHCIIUTEIBHBIH ITPOIIECC OCTAaHOBJICH;

— @01,..0 — BCC MIUHBI HHTEp(elica HeNCIIPaBHEI M BOC-
CTaHaBJIMBAIOTCS; BCE POLIECCOPBI, 32 HCKIFOUCHUEM OJTHO-
r'0 BTOPOT'0 THIIA, HEUCTIPABHBI U BOCCTAHABIUBAIOTCS. BbI-
YHCIUTEIBHBIH POIIECC OCTAHOBJICH;

— 8y00,..1 — BCE IIMHEI HHTEpdeiica HENCIPaBHBI U BOC-
CTaHaBJIMBAIOTCS; BCE MPOIECCOPBI, 32 HCKIFOUSHUEM OJTHO-
ro N-ro Tuna, HeMCIpaBHbI 1 BOCCTaHABIMBAIOTCA. Bhrumc-
JIMTEIBHBIN TPOIECC OCTAHOBJICH;

— &, j, jgeiyes —J, IMH MHTEP(EHiCA HCTIPABHBI U yHa-
CTBYIOT B BBIYHCIIUTEIBHOM MPOIECCE, a (7, — /) IIMH HEHC-
TpaBHbI ¥ BOCCTAHABIIMBAIOTCS; /, MPOLIECCOPOB TIEPBOTO THITA
WCIIPaBHBI U YYacCTBYIOT B BBIYHCIHMTEIHHOM ITpOIIECcCe, a
(m,— j,) IPOLIECCOPOB HEMCTIPABHBI M BOCCTAHABINBAIOT-
¢4 j, TIPOIIECCOPOB BTOPOT'O THIIA MCIPABHbI U y4aCTBYIOT B
BBIYUCITUTENBHOM TIPOIIECCE, & (71,— /) TIPOIIECCOPOB HEUCTI-
PaBHBI M BOCCTAHABJIMBAIOTC; ...; /., MPOLECCOPOB N-T0 THITA
HCIPaBHBI U YYaCTBYIOT B BBIYHCIHUTEIHHOM IpOIEcce, a
(m ) POLIECCOPOB HEUCTIPABHBI M BOCCTAHABIIMBAIOTCS;
8y my.ms....my.; — BCE TIPOTIECCOPEI M IIMHBI, BXOIATIINE B
COCTaB BBIYUCIIUTEIILHON CUCTEMBI, HCIIPABHBI U Y4aCTBYIOT
B BBIYHMCIIUTEIHHOM IpOIIECCe.

Hcnonp3ys npaBuiia COCTaBICHUS CUCTEMBbI UG GepeH-
LUATBHBIX YpaBHEHHH, 3a1ieM cucremy uddepeHuas-
HBIX ypaBHeHHﬁ paccmaTpuBaemoit CMO:

0 0() N+1

Zmu 0.0V,

Vi1 I

l(t)

N+1 OO

N+1

Jyidg e VJN+1

dt
+Hm =, +DP 1L g dnss (t) +(m, +j, +1) kP, T12do Lo Js ) +..

+(rnN+l JN+1 1) U'N +1 Jarizee i _1(t) V | P IV (t) +
+V Ph Jz le+1 (t) - vNﬂthjz jN+1+l(t), (1)
dpmi .. me+1( ) N+1

a2 e o OB, O

+U'2 Pml,mz—l,...,m\Hl (t) Tt l"lN +1Pml,mz,...,rm+1—1(t)'
N+1

Yucno cocrostauit CMO paBHO 4 = I_l (m+1),
1=1

st craimoHapHOro pexxuma MoJayyuM CUCTEMY JTMHEH-
HBIX ypaBHEHUH:
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N+1

_Z MU Fyo..0 TViFo..0 T VoRos.0 T T VR0 =0
=
N+1
ng_J Vgbhlz dne
+ (rnl B Jl +1) ul 11‘1 j2 e ina
+(mz - JZ +1)“2 Jui2 LN+ " +(rnN+1 _JN+1 +
+1)MN+1 JuoJ2 e ina +v F)11+1 J2 e N tot (2)
V P 12t na +VN+1F’jlvjz ----- inatl =0.
N+1
_Zlvipml:mz ----- My+1 + I"llprq—l,rrb ----- My +u2Prr1,mz—l ----- My
=
1Py, maa =0

s pemieHus CUCTEMBI YpaBHEHHH (2) B 00meM Buze

MOJICTAHOBKY [ 1]
N+1

11 J2 e I |-| P| (3)

Y TICPETINIIIEM CUCTEMY JTHHEHHBIX ypaBHeHHfI (2) B cremyto-
1IeM BHJIE:

el
—Zum—ny+ﬂﬁﬁlwﬁ HW‘AHWﬁﬂEDﬁEﬂH%‘L+U

JN +1 (rnZ - JZ +1)|.12 I 11 J2a " PjN+1 to.t
+(mN+1 JN+1 +1) mN*'l I lz jna 1 V. P11+1P N
+v2le F)jz+1"' PjN+1 +'"+VN+1P P F)JN+1+1 =0. (4)

[eperpynmupyem (4) Takum 00pa3om, YTOOBI F’ji BXO/IU-
JIM B COOTBETCTBYIOIINE BRIPKCHUS, cofepxaue MV, K, ,
T. €. IPOU3BEIEM Pa3/IC/ICHHE IEPECMEHHBIX 10 HHICKCAM:

{(m - J. +1)V1 j1-1 [(ml _jl)vl +
+ pl]le +|J1Pj1+1}Pj2"'F~)jN +{(m2 -
+1)V2 jo-1 [(mz _jz)Vz +U2]F~)12 +

; uzem}pl B, 0B+t
+{(mN +1)V iN-1 [(mN _jN)VN +HN]I5]N +
+uNPjN+1}P B, 1., , =0. (5)

Cucrema TUHEHHBIX ypaBHEHHH (5) OymeT UMeTh perrre-
HUE TOJBKO B TOM Clly4ae, KOIjia BEIPaKCHUs B (PUTYPHBIX
CKOOKax paBHBI HYJTIO, TaK KaK If’ji # 0. CrenoBatensHO, MOX-
HO 3aIucaThb

(mf Jl +1)U1 j1-1 [(ml _jl)pl +

+V1]P +V1P]1+1 0
(mz - jz +1)U.2 jo-1 _[(mz _jz)uz +
+V2]P +V2P]2+1 =0,

(mN - JN +1) My P iN-1 [(mN -

_jN)uN+V ]P Vv PJN+1_0' (6)

Kaxnoe ypaBHeHHE cucTeMsI (6) peICTaBIsIeT COOOH CH-

cremy ypasaeruii CMO, cocTosei u3 n, MICTOYHUKOB Tpe-

0OBaHMIA OZTHOTO TUTIA C OTHIM 0OCITYKHBAIOIIIIIM TIPHOOPOM.

C nensio peleHus NoIy4eHHOM cucteMsl ypaBHeHUH (6)

JUIS i-TO THIMA IPOIIECCOPOB MEPENHUIIEM €€ CIEAYIOIINM
oOpa3om:

miR = VR,
[(m = KK, +V,IR =(m k +1)Hl5£_ *VR. (D)
V PI _U| m =11
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e F}(‘ — BEPOATHOCTb HAXOXK/ICHHS CUCTEMBI B &, -M COCTO-
SIHUH.

Beenem  crueaymoomue  0003HAYECHHS: npu
k=127 =(m -K)WR_ +V,R . Cucrema ypasuenuii (7) B
9THX 0003HAYCHHSIX UMEET CIICTY 0TI BUI: z,= 0, 2,=2,,,= =0.
Taxum o6pasom, npu Bcex ki 1,z,= 0.

I

s ®)
S (m-j)!

OcymiecTsisist 00paTHyIO IoACcTaHOBKY (8) B (3), ¢ yue-
TOM OMHOMUHAJILHBIX U MOJTMHOMHUAIBHBIX K03()(QUITEHTOB
[1] momyarm

i

pii |]~)0|

N+1

- ﬂ L 9
= = (m -, )'
tne By, .o — BepositHoCTh HaxoxaeHnss CMO B cOCTOSTHIAN
8y 0,..0 , KOTOpas ONpeeIaeTcs 0 YCIOBUIO HOPMUPOBKH.
CrpyxTrypa rpada ucxogaoit CMO nokasbpIBaeT, 9To Te-
PEXO0Zl B COCTOSHUE & j, | . MOKHO OCYIIECTBUTH HECKOIb-
KHMH MYTSMH, IPUYEM BEPOSITHOCTh HAXOXKJICHHS B ATOM
COCTOSTHUM PaBHA CyMM€ BEPOSITHOCTEH JOCTHKEHHUS €ro 110
KaXJ0oMy ITyTH. KoindecTBo myTeit T0CTHKEHHS COCTOSIHUS
X|,; B 00IIeM ciTydae COOTBETCTBYET IOJHHOMHATIBHOMY
koa(pduirenTy [2] 1 paBHO

j'
0,0 ..... 0

JtrJ2 e i Ph - >

i

CJIC,HOBaTeJILHO

X

(10)

I i

e | =0,1, ...

I
AN

=1
D
U
B
PO,O ..... 0 =4
Ch=0.m_
[J2=0.m
EN =0,my +1
[Tpoussens moacranoBky (11) B (9), mosryunm penenue
CHCTEeMBI ypaBHEHHH (2) B 00111eM BUJIE:

N+1

I m!
r\ﬁljl! = (m = j)!

i=1

(11

=
oooomoo

|! N+1 ml! pj,
it m=it
o) (12)
s iz [Nl ;
j=g% Nﬂ'uﬂinl‘hﬂpf
J'lz=0'vmz i|:|1 it
jN:m

OcCHOBHBIMHU NOKa3aTeIsIMu HajiexkHocTH MBC siBnIsitoT-
cs1 P® — BeposiTHOCTS 6€30TKa3HOM PabOThI C 3a[aHHOMN MPO-
U3BOAUTENBHOCTHIO, K& — K03 puUIMEHT TOTOBHOCTH K pa-
0oTe C 3a/laHHBIM YPOBHEM IIPOU3BOANTEIHLHOCTH [3].

C yueroM onpe/iesieHHoi BepositHocT P ;- HaxO0X-
JIEHHS] CUCTEMBI B COCTOSIHUM &; ;. . TIOKA3aTeIN HAIEK-
HOCTH MHKPOTIPOIiecCOpHBIX DBM ompenensercs ciemyro-

M 00pa3zoMm:

ane

PE: z Jar iz ineg? (13)
1=0.m
j2=0,mp
JN+1=0:mN+1

e s =0 (14)
P -@-P*) 2P -1

Taxum 00pa3om, B JaHHOU CTaThe MPECTABIICH aHATH-
THYECKUI METO]] pacueTa HaAeKHOCTH (DyHKIIMOHUPOBAHHUS
MHOTOITPOIIECCOPHBIX BEIUUCITUTEIBHBIX CUCTEM, COCTOSIIINX
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U3 IIPOU3BOJILHOTO KOJIMYECTBA TUITOB IIPOLIECCOPOB, IIPOU3-
BOJILHOT'O YHCJIa IPOLIECCOPOB KaXK/0T'0 TUTIA U IPOU3BOIIb-
HOTO KOJMYECTBa IMH HHTepdetica, 00beTNHIIOMNX TIPO-
LIECCOPBI C OTIEPATHBHON MaMSTBIO.

Bubdanorpaduyeckuii cnmucox

1. Merox aHanu3a OJHOIO Kjacca CHCTEM MacCOBOIO
00CITy)KMBaHHS [UIsl OIIEHKH TPOU3BOUTEILHOCTH MHOTO-

MIPOIIECCOPHBIX BEIUUCIUTENBHBIX cucTeM / JI. 1. JlobaHOB,
A. A. Kynapesrko, H. B. [TusoBapos, B. A. Tepckos u np. //
[IporpammupoBanme. 1988. Ne 5. C. 6-12.

2. Bunenkun, H. 5. KomOunaropuka / H. 1. Bunenkun.
M. : Hayxka, 1969.328 c.

3. Iorpe6unckuii, C. b. [IpoexTrpoBanme 1 HaIeKHOCTD
MHoromnpoieccopusix 9BM / C. b. [lorpeOunckui,
B.II. CrpensauxoB. M. : Paano u cBs3p, 1988. 168 c.

V. A. Terskov, M. Yu. Kastorny
THE ESTIMATING METHOD OF COMPUTING SYSTEMS RELIABILITY

The estimating method of reliability of computing systems of management of the various configuration, working in

real time is considered.
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VIIK 519.872-+004.324

B. A. Tepckos, B. M. Kongparenko

METO/ OLIEHKA BEPOSITHOCTEM COCTOSTHUI
CHENUAJIBHON CUCTEMBI MACCOBOI'O OBCJTY)KUBAHUSA

Ilpeonazaemcs memoo peuteHus Cucmemsl YpasHeHUl, NO3G0IAIOUWUL MOUHO ONPedesimb 6ePOSMHOCIU COCTNOSHUU

CuUcmembl Maccoeoco 060]1)/9!(‘146(11—[1/!}1,

B cratbe [1] mpeanokeH MeTO/] BEIYHUCIICHHS XapaKTepH-
CTHUK 3aMKHYTOH CHCTEMBI MacCOBOT0 OOCIyXHBaHUs
(CMO) ¢ oxumaHueM U CIIy9aifHbIM pacTpeeieHueM 3as-
BOK IT0 BCEM KaHaslaM 00CITy>KUBaHUs 0€3 B3auMOJCHCTBHS
MEXTy CO00M, UMEIOIIeH OOBIITOe TPUKIIAHOE 3HAUCHHE,
HaIpuMep, JUIs OLIEHKHU MPOU3BOJAUTEIEHOCTH MHOTOIIPO-
LIECCOPHBIX BBIYHCIUTENBHBIX CHCTEM. JlaHHBINH METO/ OC-
HOBAH Ha PEIICHUN CHCTEMBbl YPaBHEHUI YHUCICHHBIM Me-
TOJIOM, YTO IPEAIOoJIaraeT HCIOIb30BaHue OOJIBIIOro 00be-
Ma ornepaTuBHOM mamsaTi DBM 1 3aHUMaeT 3HaUnTENbHOE
BpeMsi [P peasu3aliiy ajJrOPUTMOB PEUICHUSI CUCTEMBI
ypaBHeHn#. [IpuBenenHas B ykazaHHoH paboTe 0000mIeH-
Has popMyITa s OTIpeIeTICHIS BEPOSATHOCTEH COCTOSTHUN
CMO 1o3BoJISIET YCKOPUTD UCCIET0BAHMS, HO BEPOSTHOCTH
0 3TOH (hopMyIie BEIYHUCISIIOTCS C OMPEASICHHOM Omno-
KO IT0 OTHOIIEHHUIO K PEIICHHUIO CUCTEMBI YPaBHEHUH YnC-
JICHHBIM METO/IOM.

B nanHol cTaThe paccMaTpuBaeTCs 3aMKHYTas cCHCTeMa
C O)KMIaHUEM U PAaBHOBEPOSITHBIM PacIpe/IeIICHIEM 3asBOK
OT M UCTOYHNKOB, HACHTUIHBIX 110 BCEM 71 KaHanam Oe3 B3a-
UMOJICUCTBHS MEKTy co00ii [2]. [Ipu 3TOM mpennonaraercs,
YTO CyMMAapHBIH OTOK 3asBOK Ha 00CITy>KHBAHHE MOTIHHS-
eTcs IyaCCOHOBCKOMY 3aKOHY PacIIpe/Ie]IeHUs C mapaMeT-
POM V, a BpeMst 00CITy>KUBAHUS Ka)KJbIM KaHAJIOM — SKCITO-
HEHIMAJILHOMY 3aKOHY PacIpeelIeHNs C mapaMeTpom .
BHOBB nocTynuBIIas Ha 00CITy)KMBaHKE 3asiBKa HAITPaBIISET-
Cs1 C paBHOM BEPOSTHOCTBHIO B JIFOO0M N3 CBOOOIHBIX KAaHATIOB
Y IPUHUMaeTCs Ha 00cmyknBanue. Ecimu xke Bce IMHBI 3aHs-
THI, TO TIOCTYTHBINAs HA 00CITyKMBaHHUE 3asIBKa CTAHOBUTCSI B
o4epeib 1 KJIET CBOero o0ciykuBanust. O0CITy)KHBaHKE 3a-
SIBOK M3 OYEepE/IH OCYIIECTBIISICTCS B ITOPSIIKE TTOCTYTUICHHSI.

Hns unentndukanm paccmarpuBaeMoir CMO MOXHO
HCIIONB30BaTh cTaHaapTHbie obo3Hadenus . I Kennama
(1953) B dpopme a / b / ¢, nononmuenusie A. M. JIu (1966)
00o3HaueHusIMH d 1 [ 1 pacuupenHslie B [3] 0003HaYeHH-
emM f. OmHaKo IpUHATAs UACHTH(PHUKALINSA HE OTPakaeT CIo-
€00 opraHu3aIiy PACIPEIEIICHNS TOCTYUBIINX 3asSBOK MO
KaHajiaM 00CITy’)KUBaHMSI, T. €. TOTO, B KAKOH KaHaJI HalpaBJIsi-
€TCsl BHOBB ITOCTYTIMBIIIAS 3asIBKA: B [IEPBBIIT OCBOOOIMBIIMHCS
WK B JIIO00# IpyTOH ¢ KaKOH-1100 BEPOSTHOCTHIO, HAIIPH-
Mep 1/n. Ins 6onee nonnoit nnentudukanun CMO BBeneH
JIOTIOJTHUTEIBHBII CUMBOJI g, YKa3bIBAIOIIUH MOPSIOK BBIOO-
pa kaHasna odciyxuBanus. C HelbIo KOHKPETH3AIMN TOPSI-
Ka BeIOOpa KaHasa 0OCITyKHBAaHUS NMPUMEM CIIETyIOIINe
0003Ha4YeHus: f — IpH BBIOOpE TTEPBOTO 0CBOOOANBIIIEIOCS
KaHaJa; a — TIpU BEIOOPE C OTIpeIeIEHHBIM 3aKa30M JIF000T0
kaHaxa. /|yt 0003HaYeHuid BHIOpaHbI TepBble OYKBBI aHTITHIA-
CKHUX CJIOB fr'ee — CBOOOIHBIH U any — JII0O0H, BCIKHIA.

Taxum o6pazom, uccieryemas CMO ¢ TOMOIIBIO M3Be-
CTHBIX [3] 11 IOTIOJTHUTEINIBHBIX 0003HAYEHHH HACHTH(OULUPY-
eTCsI CIIeAYIOMNM 00pa3oM:

51

(M /M /n): a‘IEPI’lHO/m/m/%ﬁ

Cucrema MUHEHHBIX ypaBHEHUH paccMaTpuBaemoit CMO
IPH 71 2 m JUTS CTalJHOHAPHOTO PEeXKUMa HMEET CIIeAy Ot
Bun[1]:

mpPO,OZ
n-k+1
[(m=k-=1)p +k]R<,| =(m-k - tHhp———hR, +
n (1
k K'
+(m-k-1 +)p=P,, +———P ., +
(m )Pn k-1 (k+1)f—1 K+
_1|j+1|]
+|j- B_H Dkkl+1'
n—m+1

um,0 =p
e P, —BepositHoCTh HaxoxkaeHnst CMO B COCTOSIHMH, TIPH
KOTOPOM k 3asIBOK HaXOJISITCS B OUEPEISX M JKIYT CBOCTO 00-
CITy>)KUBaHUS;, P =V / l; K :O,_m . :m-

IIpu pemennu cucrems! ypasaenuii (1) mss CMO, cocto-
AIeH U3 AByX WCTOYHUKOB 3asiBOK (m = 2), M paBHOM WA
0oJIbIIIe IBYX KaHAJIOB OOCTYyXHBaHUsA (1 = 2) ONpeneiuM
BBIPAXEHHS TSI BEPOSTHOCTH COCTOSTHHIN PkJ (n=1,2;1=0,1)
C TOYHOCTBIO 10 Po,o. IlocnenoBaTenbHO yBENMUUBAs Ha €11~
HUILY YUCIIO HICTOYHHUKOB 3asIBOK 771 TIPH 71 = 711 Y1 PCIIIHB CHUCTC-
My ypaBHeHuH (1), TomydaeM, 9T0 BRIPKEHUS IS BEPOSIT-
Hocreil P, (k=1,m u | =0, m-Kk ) coBnanaror, cienosa-
TEITFHO HEOOXO MO OTIPEICTUTH BRIPAKEHHUS TOIBKO IS Be-
posatHocreit P, u P . (i=1,2,...) 1ONOMHATEIBHBIX
COCTOSIHHIA, IOJTYYaeMbIX 32 CUCT YBEIMUCHUS YHUCIIa UCTOY-
HUKOB 3as/BOK 1 KaHaJ10B. CoBIaieHNE BBIPAKCHUH IS OTI-
penesIcHUs BEPOATHOCTEH OCHOBAHO HA OTCYTCTBUU MOCTIC-
JEHCTBUS ITyaCCOHOBCKOTO 3aKOHA pacIpeeNIeHIsI TTOTOKa
COOBITHIA.

B pesymprare mocienoBaTeNbHOTO PEIICHUS CHCTEMBI
ypaBueHuid (1) mpun=2m +i(i=1,2, ...) TOITy4NM HOBYIO
CHCTEMy yPaBHCHUH JUISl ONPEICIICHHSI BEPOSITHOCTEH P, ;

PI,OZ mpPO,O’
m-k-1+1 n-k +1
E k n

Dm k—I+1D k a

T By

-m+
I:)_lnmlp

mo m-1,0 -

m-1,07

R = Bew *

2)

Taxum oGpasom, U1 OTIpENENEHUs BEPOATHOCTER P,
JIOCTaTOYHO PEIINTh CHCTEMY YpaBHEHHH (2), TIOCIIeI0BaTeh-
HO BIpaXkas BeposATHOCTH P, |, P, |, P juepe3 P .

CraenaB COOTBETCTBYIOIINE TPEOOPA30OBaHUSA TIO CXEME,

peanu3yIouei MeTol MHAYKIMH, TIOJyYHM PEeleHHE B 00-
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meM Buje. Vcnomp3ys ycrioBre HOpMUPOBKH [ 1], ompeme-
JIMM BBIP@)XKEHHE, TO3BOJISIONIEE ONPEIEITUTh BEPOSTHOCTH
P, coctosmuit CMO:

K+ =10 om0
- J 1 B k-t ® 3)
kil T m—i|j+j—]£|]]rﬂ$!ip(i+j)
&&d i @i (mei-i)nt
hopum>n,
roe h= [
CMopu msn

Juis onpenenennss QyHKIMOHAIBHBIX BO3MOXKHOCTEH
CMO HaifieM X OCHOBHBIE XapaKTEPUCTUKH, K KOTOPBIM OT-
HOCSITCSI CpEeJTHEE YMCIIO 3asBOK, 0KUAAIOIINX 00CTy)KHBa-
HUS B OUepeasxX (CpemHss JTHHA OUepe T ) lcp, CpeIHee Yuc-
710 00CITY)KUBAEMBIX OJIHOBPEMEHHO 3asBOK /. , Cpe/iHee
4HCIIO IPOCTAMBACMBIX HCTOYHHKOB 3aBOK [, K03 (puity-
SHT MCIIOJIb30BaHMUs MCTOYHHKOB 3asBOK &, KodhduuneHt
MPOCTOS KICTOYHHUKOB 3as1BOK ), BEpPOSTHOCTB 3aHATOCTH Ka-
Haja P, ¥ BEPOSTHOCTE TOTO, 9TO BCE KaHANBI 3aHATHI P [2].

CpeHee YncIo 3asBOK, OKHAAIONINX 00CITY)KUBaHHSL, O
penenseTcs Kak MaTeMaTHIeCKOe OXKUIaHHE JUTHHBI 04ePE/IH B
cucreme [1] i paBHO CymMMe TIPOU3BE/ICHHI BEPOSTHOCTH P,
Ha KOJIMYECTBO 3as1BOK /, OKMIAIONIMX 00CITYKUBAaHHUS B COOT-
BETCTBYIOIIEM COCTOSHHH, 110 BCEM COCTOSHHSIM, B KOTOPBIX
3HaYEHHNE OKHIAIONINX 0OCITYKUBAHHSI 3a5IBOK HE PaBHO HYJTIO.

CpemHee 9nciIo 0OCTYKHBAaEMBIX 3agBOK — 3TO CyMMa
NPOU3BEACHUH BEPOATHOCTH P, HA YHCIO OJHOBPEMCHHO
00CITy’)KBaEMBIX 3as1BOK k 110 BceM cocTostHisaM CMO, B Ko-
TOPBIX KOJIMYECTBO 00CITY)KUBAEMBIX 3asIBOK HE PABHO HYJTIO.

CpesiHee 4nciio IPOCTanBaeMbIX HCTOYHUKOB 3asIBOK OTI-
peernseTcss Kak CyMMa CPeHEro 4uciia 00CiIyKHBaeMBbIX
3asIBOK U CPEJIHET0 YHCIIa 0)KUAAIOIINX 00CITYKUBAHNUS 3asi-
BOK, TaK KaK HCTOYHHK 3asBOK IIPOCTAUBACT BO BPEMS 0)KH-
JIaHUs ¥ 00CITY)KUBaHUSI.

KoaddunmeHTt npocTost HICTOYHUKOB 3asBOK PABEH YacT-
HOMY OT JeJICHHS YUCIIa IIPOCTAaNBACMBIX HCTOYHHUKOB 3asi-
BOK Ha 00I11ee YUCIIO0 711 ICTOYHUKOB 3asIBOK.

KoaddurmeHT ncmonp30BaHIs HCTOYHUKOB 3asSBOK MPEI-
CTaBJIsIET CO0O0 BEPOSITHOCTH TOTO, YTO OIPE/ICICHHBIN HC-
TOYHHK 3asBOK B JTFOO0H MOMEHT BpeMeHH OyzeT paboTaTh,
1 paBeH KaK Pa3sHOCTH MEXKIy MOJTHOM BEPOSITHOCTBIO COCTO-

ssanit CMO, 1. . eauHUICH 1 k03D QUITMEHTOM ITPOCTOS C-
TOYHHKOB 3a5BOK.

Jlnist onipesieieHust ONTUMAIbHOTO KOMYECTBA KAHAIIOB B
CMO Heo0X0IMMO HaWTH BEPOSATHOCTh 3aHATOCTH KaHAJIa,
KOTOpasi paBHAa OTHOIICHHIO CPETHETO YMCIIa 00CITy)KUBae-
MBIX 325 BOK K YUCITY KaHAIIOB.

BeposiTHOCTB TOT0, UTO CUCTEMA ITOJTHOCTHIO 3arPyIKCHa,
OTIpeIeNsieTCsl Kak BEPOSTHOCTB TOTO, UTO B CHCTEME BCE Ka-
HaJbl 3aHATHL. OHA SBIISIETCS CyMMON BEpOSITHOCTEH Ph, ,C0-
crostanit CMO, B KOTOPBIX YHCIIO OTHOBPEMEHHO 00CTYKH-
BacMbIX 3asIBOK PABHO KOJIMYCCTBY KAHAJIOB, CCIIU KOJIHAYC-
CTBO KaHAJIOB He OOJbIIE KOJMYECTBA HCTOYHHKOB 3asiBOK,
WJTA KOJTMYECTBY UCTOYHHUKOB 3a5BOK B TIPOTUBHOM CITydae.

3nas xapaktepuctnk CMO, MOXKHO ONpeieNuTh 001aCTh
€€ UCTIOJIF30BAHMI, TIPHYEM TE WX HHEIC €€ XapaKTePUCTHKI
MOT'YT OBITh HCIIOJIb30BaHbI B PA3IMYHBIX TPAKTHUCCKUX MPH-
JIOKCHUSX.

Taxum 00pa3oM, IPEITI0KESH METOJI OIICHKH XapaKTepH-
CTHK CIEIMaTbHOW CHCTEMBI MacCOBOTO OOCITYKHBaHUS,
KOTOPAst MOKET HCIIOIb30BATHCS JIJIsl MOJICITUPOBAHUSI (PyHK-
HOHUPOBAHUS Psila TEXHMYECKUX CHCTEM, B TOM YHCIIC MHO-
TOIPOICCCOPHBIX BEIUMCITATEIBHBIX CHCTEM MPU 00paIICHIN
MHUKPOIPOIIECCOPOB K 0011IeH maMstu. B 001em Bue moiy-
YEHO BBIPAKCHUE IS PEIICHHUS CHCTEMBI TMHEHHBIX YpaB-
HeHuH, onuckiBatonieil nopenenue CMO B cTaniioHaApHOM
pexxnme. Ipu pacdere MpoU3BOAUTETFHOCTH IO METOIHKE,
U3JI0KCHHOM B [1], OTHOCHTENBHAS OMIHOKA MPAKTUYCCKU
paBHa HYITIO.
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3. Taxa, X. BBeienue B uccliieZjoBaHue onepanui : mep. ¢
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V. A. Terskov, V. M. Kondratenko

THE ESTIMATING METHOD OF CONDITIONS PROBABILITIES
OF SPECIAL MASS SERVICE SYSTEM

The method of the decision of the equations system is offered, allowing precisely to determine probabilities of conditions

of mass service system.
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H. JI. Topramux

MOCTPOEHUE CUCTEMBbI PACITIO3HABAHUS CJIOB TEMATHYECKOI'O CJIOBAPS
HA OCHOBE MHOTI'OCJIOMHOMW HEMPOHHOM CETH

Paccmampusaromes o6wue npunyunsl ROCMpoenus: CUCMeM paAchO3HABAHUS PeUll, UCCIEOYEMCs 803MONCHOCb NPU-
MeHeHUss MHO20CIOUHOU HeUPOHHOU cemu 01l pACRO3HABANUS OMOETbHO NPOUSHOCUMBIX CTI08 KOHEUHO20 Cl08apsi. 3am-
PA2UBAOMCs Acnekmol 8b100pa ONMUMATLHOU CIPYKIMYPbI Cemil, 0CYUieCmeaeHUss SMana o0yyeHus u YyMeHbUeHUs 3am-
pam epemenu na pacnosnaganue. IIpugoosamcs pe3yibmanmul mecmuposanus. NPOSPAMMHOU Pearu3ayull CUCmeMmbl pac-

NO3HABAHUS peduU.

Ha coBpemMeHHOM dTare pa3BUTHS KOMITBIOTEPHOW TEXHHU-
KM Bce 0oJiee akTyalIbHOW CTaHOBUTCS Mpo0iieMa Anuaiora u
3¢ PEKTHBHOTO B3aNMOJCHCTBHS YEIOBEKA C KOMITHIOTEPOM.
[Tpu 5TOM GOMNBIIIOE BHUMaHHUE YAENSETCs TpodiieMe pactos-
HaBaHWs PEUH, B JAHHOM HATIPABICHUH ITOCTOSIHHO BEITYTCSI
UCCIIe/IOBaHUSI, UJIET IIOUCK HOBBIX MOJIXO0JIOB K PEIICHHIO 3a-
naan. MickyccTBeHHBIC HeHPOHHBIE CETH IPEICTABIISIOT COO0H
3¢ PEKTUBHBIN 1 MOITHBIA WHCTPYMEHT, IPUMEHSACMBIH IS
Npe/ICKa3anusi, ONTUMU3AINH, aPOKCUMAIMU (YHKIINH,
KJIaCTepH3alliH JAaHHBIX M PacIO3HaBaHMs 00pa30B. ABTOPOM
OblIa MPEeIPHUHSATA TIONBITKA TPUMEHEHHS MHOTOCIIOHHON
HEHUpPOHHOH CETH JJIs paclio3HaBaHUs OTAEIBHO IPOU3HOCH-
MBIX CJIOB KOHEYHOTO TEMaTHYECKOTO CIIOBapsI.

[TepcoHanbHBIN KOMIBIOTEP CO 3BYKOBOH KapTOi U MOJ-
KITFOUCHHBIM K Helf MUKPO()OHOM SIBIISIETCS] MOIIIHBIM HHCT-
PYMEHTOM JUIsl CO3JIaHUsI CHCTEMBI PACIO3HABAHUS PEUr
(puc. 1). [Ipou3HECEHHOE TTOTE30BATEIEM CIIOBO BOCTIPHHH-
MaeTcst MUKpO(OHOM, 3aTEM IPOXO/IUT HOCIIEI0BATEIbHYIO
00paboTKy B psiic MOIYIICH U B UTOTE IpeodpaszyeTcs b0 B
pacIiO3HaHHOE CJIOBO HA 3KpaHe MOHHUTOPA, TNO0 MHUINH-
PYET HEKOTOPYIO TIOCIIEI0BATELHOCTD JICHCTBIH, 3aKperIeH-
HBIX 3a JaHHOH peueBOi KOMaH 0.

O0paboTka 1 aHAITH3 3ByKa Ha KOMIIBIOTEPE TPEOyeT mpei-
BApUTEIHFHOW OMUGPOBKH TOCTYIAONIEH OT MUKpOQoHa
AHAJIOTOBOM aMILTUTY/IbI 3ByKOBBIX KosieOauui. J{ist onnd-
POBKH aHaJIOrOBOT'O CHT'HAJIA TPUMEHSIETCS IUCKPETH3AINS

ITpon3HEeCeHHOE CIIOBO
(3ByKOBBIE KOJIEOAHUS)

AHarnoroBasi aMIUTATY 12
3BYKOBBIX KOJIEOaHUIT

10 BPEMEHH M KBaHTOBaHHWE 10 YPOBHIO. BriOOpka MrHo-
BEHHOT'O 3HAUCHMUS aHAJIOTOBOTO CUTHAJIA IIPOBOJIUTCS PEry-
JISIPHO € YacTOTOM TuckpeTu3anuu. KBantoBaHue ocyniecTs-
JISICTCS TIPU ITOMOIIU aHATIOTOBO-IIU(PPOBOTO Mpeodpa3oBa-
tens (AYII), Ha BBIX0ZIE KOTOPOTO HH(GOPMAITHS ITPEICTABIIS-
€TCS1 YMCIIOM, TIPMHUMAFOIIMM O/THO M3 MHOYKECTBA JIUCKPET-
HBIX 3HadeHHH. [Ipomenypy onmmudpoBKH aHAaTOTOBOTO 3BY-
KOBOTO CHTHAJIa TIO3BOJISIET OCYIECTBIISITH CTaH/IapTHAs 3BY-
KOBasl KapTa KOMIbIOTepa.

[omydennsie mocie oMU(POBKN AaHHBIE MTOJBEPTAIOT
QHAITN3Y C IEJBIO MOTYYEeHHs KAKNX-JTM00 XapaKTePHbIX MTPH-
3HAKOB, 110 KOTOPBIM MO>KHO OCYIIIECTBIISATH PACIIO3HABAHUE
peun. Habop BEIMHCIISIEMBIX PH3HAKOB 3aBUCUT OT KOHKPET-
HOH cucteMbl. Hanbosee yacto npuMeHsoTcs KodapQuiu-
SHTBI IMHEITHOTO MpeIcKa3anusl, K03 GUINEHTH TAPMOHH-
YECKHX COCTABIISIIONINX psiia Dypbe (CIIeKTpalIbHBII aHAITH3),
KeIcTpalbHbIE TapaMeTpsl. Bech HAOOP BBIYHUCIIIEMBIX MTPH-
3HAKOB 00pa3yeT XapaKTepUCTUUECKHUI BEeKTOp V-

V={w, v, vi) (D
T7e V, — 3HAYCHUS OTACIBHBIX MIPU3HAKOB; /I — KOJIMUYECTBO
MPH3HAKOB.

PaboTa G0oBIIIMHCTBA CYIIECTBYIOMINX CHCTEM OCHOBA-
Ha Ha IIPEeJ/ICTAaBICHUH PEYX KaK CUTHAJIa, MEJUIEHHO N3MEHSI-
IOIIETO CBOM XapaKTEPHUCTUKH BO BpeMeHH. Benencraue aTo-
TO MPOM3HOCHMBIE CJIOBA pa30MBAIOTCS 110 BPEMEHU Ha KO-
poTKHe GpparMeHTHI (KaJipbl), U CYUTACTCSI, 4TO BHYTpPH (par-

OmubpoBaHHas aMIDTATY/1a
3BYKOBBIX KOJEOaHUMH

AT AHanmu3 curaana

Ha6op npu3HakoB
(XapakTepuCTHIECKHH BEKTOP)

ITons30BaTens Mukpo¢ o
JIByxMepHas MaTpula MpU3HAKOB
(obpas3 cioBa)
PacniosnaBaHue 00pa3oB <

Monyib hopMUpoBaHHS

obpa3oB <

v

Pacno3nanHoe c10BO

Puc. 1. CDyHKIII/IOHaJ'IBHaSI CX€Ma CUCTEMbI paCrio3HaBaHUs OTACIBHO IPOU3HOCUMBIX CJIOB pEYU
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MEHTa XapaKTePUCTHUECKUH BEKTOP NIMEET MTOCTOSIHHOE 3HA-
yenue. O0bIYHO pa3mep Kajapa cocrasiset 10...20 mc.

BerancsiemMble xapakTepUCTHIECKIE BEKTOPHI IOCTYTIa-
10T B MOZIYJIb JOPMHPOBaHNUS 00pa30B, KOTOPBIN COXpaHsET
MX 3HAYCHUS B CIIEIMATFHOM MaccuBe. Korna Bce Kaipsl Ipo-
M3HECEHHOTO CIIoBa OyayT onn(pOBaHBI M IIPOAHATH3HPO-
BaHBI, U3 3HAUCHU I BCEX TOJyYEHHBIX XapaKTepHUCTHYESCKUX
BEKTOpOB popMupyeTcst 00pa3 cioBa — IByXMepHasi MaTpH-
11a MPU3HAKOB M:

@h”h-umwa
M = H/lT V2T VWTH:sz,l my ... MM, (2)

O

A M, m
rie V; —XapakTepuCTHUECKHE BEKTOPBI KJIPOB; W — KOJTHYe-
CTBO KaJpoB; MM ; — 3HAYEHHUs OTJETBHBIX MPU3HAKOB;

h — KOITM4YeCTBO MPU3HAKOB B XaPAKTEPUCTUIECKOM BEKTOPE.
B xax1om cTos0rie MaTpHIibl HaXOSTCS 3HAYECHNS OT/ICITb-
HBIX TIPU3HAKOB COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOTO BEK-
TOopa. BeKTOpBI XapaKTepHBIX MPH3HAKOB MPEABAPUTEIBHO YTIO-
PSZIOYMBAIOTCSI TIO BPEMEHH, T. €. B MOPSJIKE PACTIONIOXKEHHUS
COOTBETCTBYIOIINX MM KaJJpOB B IPON3HECEHHOM citoBe. Ecim,
B KaueCTBE XapaKTEPUCTHYECKOrO BEKTOpa OyIET BHICTYIIATh,
HarpuMep, CIEKTp CHrHaJIa, NOJydaeMbIi ITPU MOMOIIHX TTpe-
oOpazoBanms Pypre, TO AByXMEpHAs MaTpHIIa IPU3HAKOB Oy-
JeT IPeCTaBIATh COOOH CIEKTPOrpaMMy, OTPAKAIOLIYIO H3-
MEHEHHE YaCTOTHOTO PECTABIICHHS CHTHAJIA BO BDEMEHH.
Ecnu Habop mpu3HaKoB XapaKTepUCTHUECKOTO BEKTOPA
1ozo0paH NpaBHIIBLHO, TO IByXMEpPHAst MaTpHIa TPU3HAKOB
OIIHO3HAYHO OTMCHIBAET MPON3HECEHHOE CIIOBO, JUIS KOTO-
poro oHa ObL1a HocTpoeHa. Takum 0Opa3om, 3a/1a4a pactos-
HaBaHHs PEUX MEPEXOINT B 33/1a4y PAacIo3HaBaHNs 00pa30B
1 M300paKeHHH, LIS pElIeHHs] KOTOPOH B HACTOSIIIIEE BPEMsI
JIOCTATOYHO Y PEKTHBHO UCTIONB3YIOTCS HEHPOHHBIE CETH.
ABTOpOM 0OBLJ1a HiCCIIeJOBaHA BO3MOKHOCTH TPUMEHEHUSI [TS
pacno3HaBaHUs pe4d MHOTOCJIOMHON HEHPOHHOH CETH, Ha-
3BIBaEMOI1 TaKk€ MHOTOCIOHHBIM MIEPCENTPOHOM (pHC. 2).
B o61mem ciydae BXOHOM cloii ceTu conepkut N Hell-
POHOB, Ha KOTOPBIE ITOJAIOTCSI 3HAYCHHS SIIEMEHTOB MaTpH-
116l IPU3HAKOB M MIPOU3HECEHHOTO ClIoBa. TakuM oOpasoMm,

N =wih, A3)
I7ie W — KOJIMYECTBO KaJIPOB; /I — KOJIMYECTBO MPH3HAKOB B
XapaKTePHCTUYECKOM BEKTOPE.

Konn4ecTBO CKpBITBIX CI0EB CETH U HEMPOHOB B CKPBI-
TOM c10€ K CTpOTo He OMpeJIeNICHO U 3aBUCHT OT YHCIIA CIIOB,
pacrio3HaBaHNe KOTOPHIX JOJDKHA OCYIIECTBISATh HEHPOHHAS
ceTb. CIMIIKOM MaJeHbKOE KOIMUYECTBO CKPBITBHIX CIIOEB
YMEHBIIAET JOCTOBEPHOCTh PACIIO3HABAHUSA, A CIHIIKOM
0O0JIBITIOE — YBENNYHUBALT BpeMsI, HEOOX0AMMOE ISl MOJIEIH-
poBaHMsl pabOTHI HEHPOHHOI CeTH Ha TIEPCOHATIBHOM KOM-
meioTepe. Hanbonee menecoo0pa3Ho UCTIONB30BaTh OT 2 110
5 cKpBITHIX cioeB [ 1].

BoIxonHOI €101 ceTH COAEPKUT Z HEUPOHOB, KX IbIH U3
KOTOPBIX COOTBETCTBYET KJIACCY paclio3HaBaeMbIX 00pa3oB,
T. €. OTIPEJICIEHHOMY CJIOBY. Bce CKpBIThIE 10 M BHIXOIHON
CJIOM HEHPOHHOM CETH SIBISIOTCS ITOJIHOCBS3HBIMU CIOSMU:
B HUX K&X/IbIIl HEHPOH COETMHEH CHHAITHYECKUMH CBSI3SIMH
CO BCEMH aKCOHAMHU HEHPOHOB TPEIBITYIIETO CIIOS.

OO0yueHre HeHPOHHOM! CETH OCYIIIECTBIISETCS 110 KOHIIETI-
UK O0YYCHHS C YIHUTEIIEM, TIPH TOM MPUMEHSETCS aJITOPUTM
00paTHOTO PacTIPOCTPAHEHIS OITMOKH. JIaHHBII ITOIXOT TIPe -
TI0JIAraeT, 4To JUIsl KKI0TO BXOJTHOTO 00pasa CyecTByeT Iie-
JICBOH BEKTOP, TIPEICTABISIONINN COO0 TpeOyeMBIi BBIXO
cety. BxoHoii 00pa3 1 COOTBETCTBYIONIMH €My BBIXOJ CETH
Ha3BIBAIOTCS 00yJaroIeil mapoi. HekoTopoe KommdIecTBo 3THX
TIap ¥ NpebsIBIsIeTCS HEHPOHHOW CeTH Ha Tare o0y4YeHHsI.
[Tpu o0yueHnu pacrio3HaBaHMIO pedn 00yJarommas napa Gpop-
MHpPYETCS TI0 CIIEAYIomeMy anroputMmy. [IponsHeceHHOE
MOJIb30BATENIEM CJIOBO BOCIPHHHUMAETCS U aHAIU3UpyeTCs
CHCTEMOM, JJaJiee BBIIOIHAETCS TIOCTPOSHHE IByXMEPHON MaT-
pHILBI pU3HAKOB M. 3Ha4YEHUs SJIEMEHTOB 3TOM MaTPHIIBI
MOJAIOTCSI HA BXOJ HEMPOHHOM ceTu. {71t HelpoHa BBIXOIHOTO
CIT05, COOTBETCTBYIOIIETO IIPON3HECEHHOMY CIIOBY, yCTaHAB-
JmBaeTcs TpedyeMoe 3HaueHHE, paBHOE 1, IS OCTAIBHBIX HEl-
POHOB BBIXOTHOTO CJIOS — 3HaYeHHe, paBHOE (.

Ja1st TOro 4T0OBI O0YUUTH CETh paclio3HaBaHNIO HEKOTO-
POTO KOHEYHOTO Habopa CII0B, HEOOXOIUMO TIepe]] HadaIoM
9Tana o0y4eHus! MOArOTOBUTH 00yJalomyto BeIOOpKy. s
JOCTHKEHUSI OOJIBIIIEH JJOCTOBEPHOCTH PACIIO3HABAHUS Pe-
KOMEH/IyeTCs, YTOOBI KakKJ0€ Paclio3HaBaeMoe CHCTEMON
CJIOBO OBIIO TPOU3HECEHO U MPOaHAIN3UPOBAHO HECKOIBKO
pa3 ¢c IOCTPOCHUEM COOTBETCTBYIOIIETO YHCIIA 00YIAFOIITIX
nap. [IpoBenenHOE TecTupOBaHUE CUCTEMBI ITOKA3aJI0, YTO
HE0OXOIMMO JIeTIaTh He MeHee 2. ..3 3ByKO3arucei pa3nnd-
HBIX BApUAHTOB TIPOU3HECEHHS CIOBA JJIS KXKIOTO MOJTB30-
BaTelisi CUCTEMBI [2].

Crnoso 1

CrnoBo 2

Crnoso 3

CKpBITBIC CITOH

BxonHoti cioit

Crnoso Z

BeixomHoit ciioit

Puc. 2. CtpykTypa noJHOCBSI3HONH MHOTOCIOWHOM HEHPOHHOM ceTn
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Hetfiponnast cets, uMero1as ONMCaHHYO BBIIIE CTPYKTY-
py, ycrnemHo oOydaeTcs ¥ BBHIIOJHSIET pacro3HaBaHUE
TIPEIBABIAEMBIX 00pa30B IIPH 00BEME CIOBaPS B HECKOIBEKO
COTEH CJI0B. K HEeCOMHEHHBIM JIOCTOMHCTBAM TaKOH CETH OT-
HOCHTCSI CTIOCOOHOCTH K 0000IIEHUTIO BXOIHBIX 00pa30B Of1-
HOTO KJTacca. 3a CYET 3TOTO BKITIOUCHIE B 00yUJarOIIyTO BI-
0OpKy HOBBIX BapHAHTOB IPOM3HECEHUS CIIOB MOTpEdyeT
JIMIIb HE3HAUYMTENILHOTO YBEJIMUCHNS KOJIMIECTBA HEHPOHOB
B CKPBITBIX CJIOsIX. UTO KacaeTcst HeJJOCTAaTKOB, TO CaMbIM CY-
IIECTBEHHBIM N3 HUX SIBISIETCS POCT CIOKHOCTH 3a/1ad! PH
paclIMpeHHH ClIoBaps pacio3HaBaeMbIX CJIOB, OTpaHHUYHBA-
0T BO3MOYKHOCTB JIJIs IPUMEHEHHMsI 3TOH ceTH. B Takom ciry-
Jae BO3PACTAET KOJIMYECTBO HEHPOHOB 1 CHHANITHIECKHX CBSI-
3el MeX]ly HUMH, JUIsl XpPaHEHHUs CETH TOTpedyeTcs 00bIie
TIaMATH, 12 ¥ BpeMst 00yueHns 1 QyHKINOHUPOBAHHS CETH
MOKET CTaTh HemnpuemiieMo OonbIuM. [IpakTHdecku Bce
COBPEMEHHBIE CHCTEMBI PACTIO3HABAHUSI PEUH JTOJKHBI pa-
00TaTh B pealkHOM MacITabe BpeMeHH, TI03TOMY TpeOoBa-
HMs1, HAaKJIa/[bIBAEMbIE Ha POU3BOANTEIBLHOCT [10JICUCTEMBI
paciio3HaBaHUs 00Pa30B, SIBISIFOTCS] OY€Hb )KECTKUMH.

Pemenrem nanHoi npoGIieMbl, IO MHEHHUIO aBTOPA, 5B~
JSIETCSl IPUMEHEHNE U1l PACTIO3HABAHUS PEUN HETOJIHOC-
BSI3HOI MHOTOCJI0MHO HelipoHHOM cetu [3] (puc. 3). B ckpsbI-
TBIX CJIOSIX HEHPOHHOW CETH KaX/IbIii HEHPOH CBsI3aH TOJIBKO C
HEHpOHAMHU M3 HEOONBIION O0NACTH MPEABITYIIETO CIIOS,
Ha3bIBAEMOH 00J1aCThIO CBSA3EH. DTO OrpaHUUCHUE COTIIACY-
€TCsl C aHaTOMUEHN KOpbI FOJIOBHOIO MO3ra, OTBEYarollel 3a
3pHUTEIBHOE BOCHIPUSITHE, B KOTOPOH HEHPOHBI, pacroararo-
Iyecst IPyT OT ApyTa Ha pacCTostHUH Oojee | MM, coeuHs-
FOTCSI MEXTY COO0H penko.

O0nacTp cBsi3ell HeifpoHa MOXKeT ObITh paznnuyHol. Ha-
TIprMep, OHa MOXKET MPEICTABIATE COO0I KBaapaT HiIH poMO
CO CTOPOHOI HECKOJIBKO HeHpoHOB. KoHkpeTHas ¢opma 00-
JACTH CBSI3EH, €e pa3Mep W APYyrue mnapamMeTphbl 3a4al0TCs
9KCIIEPTOM Ha dTaIre pa3padoTKU CTPYKTYPBI CETH UCXOJIS U3
NoCTaBJIeHHOH 3a1a4i. OCHOBHBIM KPUTEPHEM CITY)KHT KO-
JIMYECTBO CJIOB, PACIIO3HABAHUIO KOTOPEIX OyaeT 00ydarbes
cucremMa. AJITOPUTM 3aJaHusi 00JIACTH CBsI3EH CTPOTo He
(hopMann30BaH, MPHU STOM YBEIHUCHNE KOJIMYECTBA BKITIO-
YaeMbIX B Hee HEHPOHOB He BCEr/ia MPUBOJIUT K OBBIILICHUIO
JIOCTOBEPHOCTH PACIIO3HABAHMS.

BxoaHoli cioii ceTn no-npexxHeMy coaepkut N Helipo-
HOB, Ha KOTOPBIE TIOJAI0TCSI 3HAYCHHSI MaTPHUILIBI IPU3HAKOB M.

JIACTh CBSI3CH
| — (0]3} acu CBSI3€E
HelpoHa

Kasxaplit HelipOH BBIXOHOT'O CJI0S COOTBETCTBYET PACIO3HA-
BacMOMY CHCTeMOH cioBy. CiiesyeT oOpaTuTh BHUMaHKE Ha
TO, YTO BBIXOJJHOU CJIOM HEHPOHHOM CETH SIBIISETCS IIOTHOC-
Bsi3HBIM. [lombITKa BBEICHUST 001aCTH CBSI3EHl 15t HEHPOHOB
BBIXOHOTO CJIOSI IPUBOAUT K CYIIECTBEHHOMY HOHMKXECHHIO
JIOCTOBEPHOCTH PacliO3HABAHUS CHCTEMBI.

MexaHu3M paboTHI ¢ HEMOIHOCBS3HOM CETHIO IMEET Clle-
nyrorrie ocooeHHoCTH. 1 00ydeHus HeHpOHHOU CeTH IO
METO/y 00paTHOTO pacpOCTPAHEHUsSI OIMOKH, a TAKXKE pac-
TIO3HABAHUSI TPEABSIBISIEMBIX 00Pa30B MPON3HOCHMBIX CIIOB
MOYKHO HCTIOJIb30BaTh CTaHIapTHBIE anropuT™eL. [Tpu aTom
HEOOXO0/MMO CYHTATh, YTO CETh SBJISAETCS MOJHOCBSI3HON U
MEXIy HECOeTMHEHHBIMHA HEHPOHAMH COCETHHUX CJIOEB CY-
IIECTBYET CHHAIITHYECKAs CBS3b, HO €e BeC paBeH Hyimo. [Ipe-
HMMYIIECTBO TAKOTO MOAXO0A 3aKITI0YAETCS B BOSMOKHOCTH
NPUMEHEHUS yKe CYIECTBYIOIINX POrpaMM U OUOIHOTEK.
HenocrarkoMm e siBIs€TCS TO, 9TO (PAKTHIECKOE KOTHMIECTBO
CHHAINITHYECKUX CBA3EH 110 CPAaBHEHHUIO C MOJHOCBSA3HOM ce-
TBIO HE M3MEHSETCS], @ 3HAUUT PH (PYHKIIMOHUPOBAHUHU CETH
Ha IIEPCOHABHOM KOMITBIOTEPE C TIOCIIEI0BATEIbHON apXu-
TEKTYPOH BBIMTPBILI 110 CKOPOCTH PabOTHI U 00BEMY 3aHHU-
MaeMoi MaMsATH OTCYTCTBYET. BBIX0OM M3 CUTyaIuu SBIIS-
€TCsl UCIIOJIb30BAHUE CHENNATN3UPOBAHHBIX AITOPUTMOB,
YUHUTHIBAIOIINX Pa3psHKEHHOCTh MaTPUIl BECOBBIX KOd(du-
LIMEHTOB HEHPOHOB HETIOTHOCBSI3HBIX CIIOEB CETH.

[Ipu MCcTMOIB30BAaHUM CHEIHATBHOTO MPOrPAMMHOTO
obecrieueHns1, pearn3yonero BCe MPENMYIIECTBA HEMOI-
HOCBSI3HOW HEHPOHHOW CETH, CUCTeMa paclo3HaBaHUs
peun, MOCTPOCHHAs Ha OCHOBE TAKOI CETH MOJKET paboTaTh
CO c0BapeM 00bEMOM B HECKOJIBKO THICAY CJIOB. JlaHHas
crcTeMa MOXET CIIYXKHTb, HAIIPUMep, AJISl TOJI0COBOTO Ha-
6opa TekcToB Ha KoMmbioTepe. KoneuHno, o6y4nTh crucre-
MY pacno3HaBaHUIO IPOU3BOJILHOTO TEKCTA 3aTPYAHUTEIb-
HO TI0 TMPUYUHE OOJBIIOTO YHCIa CIOB B JIOOOM S3BIKE.
Tak, B pycckoM si3bIke HacuuThIBaeTcst okoio 130 000 pa3-
JUYHBIX CJIOB, 00pa3yronux okoio 1 250 000 cioBodopm.
Tem He MeHee CymecTBYIOT TaK Ha3bIBaEMbIE TEMaTHUEC-
KHE CIIOBapH, COZIEPIKAIIINE HECKOIBKO IECSTKOB THICSY CIIOB
W3 HEKOTOPOH MpeIMeTHOH o0iacTH (CIoBaph pasroBOp-
HOTO 5I3bIKa, CJIOBAPb IS JIETIOBOW KOPPECTIOH/ICHIINH U T. ]1.).
CucreMa pacro3HaBaHMs PEYN HA OCHOBE HETIOIHOCBS3-
HOM HEHPOHHOW CETH BITOJIHE MOXKET OBITH 00ydeHa pabo-
TE CO CJIOBApPEM TaKOTo 00beMa.

Croso 1

CrnoBo 2

Crnoso 3

CKpBITBIE CIIOH

BxonaHoit cioit

CrnoBo Z

BrixoHoit ciioit

Puc. 3. HenonHocBs3Has MHOTOCIIOMHAsl HEHPOHHAs CETh

55



Mamemamuxka, mexanuka, ungpopmamuxa

B HacTosmee BpeMs K HCIOIB30BaHNO TEMATHIECKUX CITO-
Bapeii MpuberaroT ¥ CUCTEMBI, PACIIO3HAOIINE TTPOU3BOIIb-
HYIO pedb IIyTeM pa3iesicHus ee Ha poHeMBl. Takas HeoOxo-
JIMMOCTB BO3HHUKAET 110 JIPYTOH MPUYHHE U CBSI3aHa C TEM, UTO
B pa3roBOPHOM peuu OTCYTCTBYIOT I1ay3bl MEKIY cl10BaMU. B
00IIIeM cityJae 13 0JJHON MOCIIEJ0BATEIBHOCTH IPON3HECEH-
HBIX [10J1b30BATEJIEM 3BYKOB, TI0-Pa3HOMY PacCTaBIssl TPaHU-
ITBI CJIOB, MOYKHO COCTaBUTBH HECKOJIBKO CHHTAKCHUECKH TTpa-
BUJIBHBIX (hpa3 Wi npeuiokeHuid. Ecim cucreme 3apanee 3a-
JIaTh TPUOIM3NTENBHYIO TEMATHKY TEKCTa, BEIOPAB CII0Baph,
TO OHA CMOYKET MTPABHIIBHO PACCTABUTH I'PAHHIIBI CIIOB, U BbI-
JIaTh IPaBUIIBHBIH PE3YJIbTAT PACIIO3HABAHUSL.

BosBpamasice k pa3pabaTeiBaeMoii HEHPOHHOH CeTH IS
Ppacro3HaBaHUs OTACIBHO IPOM3HOCUMBIX CII0B, 00paTHM BHU-
MaHHe Ha CJIeYIOILyto mpobneMy. Kaxknomy ciioBy, pacmos-
HaBa€MOMY CHUCTEMOH, COOTBETCTBYET OTJENbHbIN HEHpoH
BBIXO/THOTO CJIOSI CETH. 3HA4NT, yBEIMUECHHUE CIOBAPS 10 He-
CKOJIBKMX THICSY CJIOB TIPUBEJET K AHAJIOTHYHOMY yBEJINYe-
HHIO KOJTMYECTBA HEHPOHOB B BEIXOAHOM CIIOE. A €CITH yUIeCTb,
YTO BBIXO/THOM CIIOH SBIISIETCS ITOJTHOCBSI3HBIM, TO 3TO BBI30BET
3HAYUTENIbHOE YBEJIHMUCHUE KOJTUIECTBA CHHAITHYECKUX CBS-
3€ ¥ HeIIPEMEHHOE CHIKEHHE ITPOU3BOIUTETEHOCTH PACIIo3-
HaBaHusL. [10100HOM cUTyalny MOKHO N30€KaTh C TOMOIIBIO
MOIM(UKAIUK CTPYKTYPBI BBIXOAHOTO CI10s (pHC. 4).

B npemaraemoii cTpyKType BBIXOIHOTO CJ10sI HEUPOH-
HOM CeTH JUIsl KaXK10# OyKBBI ajipaBuTa, HaXOSIIEHCS Ha
OIIPE/ICIICHHOM MECTE B CIIOBE, PELyCMATPUBACTCS OT/IEITb-
HBII HEHpOH. AJ(haBUT PyCCKOTO sI3bIKa COAEPIKUT 33 OyK-
BBI, TIO3TOMY JUTSI KaXKJJ0H TO3HIMHN PACTIO3HABAEMOT'O CII0BA
HE00XOIMMO BBECTH B BRIXOAHOM citoif 33 HetipoHa. Takum
o0pasoM, oO1iee YucI0 HeHPOHOB BBIXOAHOTO ci1os G ompe-
JiesieTcs mo hopmyme

G=331, 4
rae L — konmdecTBo OyKB B CaMOM JJIMHHOM paclo3HaBae-
MOM CJIOBE.

dopmupoBanue 00y4JaromIei mapel Ha dTarne 00y4eHHs
CEeTH MPOUCXOIUT 1O clieAytolieMy anropurMy. Ha Bxoxn Helt-
POHHOH CeTH NMOJAIOTCS 3HAUYCHUS AIEMEHTOB ITOCTPOESHHOMN

MaTpHLbI TpU3HAKOB M. B BBIXOIHOM CJI0€ AJIs1 KaXK10M 10~
3MIMH CII0BA U3 33 HEHPOHOB, OTBEYAIOIINX 32 HEE, aKTHB-
HBIM yCTaHABJINBAETCS JINIIb O/INH, COOTBETCTBYIONIHIA Ha-
XOJISIIIeicst B IaHHOH no3unun Oykse. Ecim konmuecTBo OykB
B PACIIO3HABAEMOM CJIOBE MEHBIIIE L, TO CIIOBO JIOTIOTHACTCS
mpoGeamu. [1py KoanpoBaHWH TaKUX MIPOOEIIOB B KOHIIE CIT0-
Ba HH OJIMH HEWPOH HE YCTaHABIMBACTCS aKTUBHBIM.
KonnuectBo HEHPOHOB B BBIXOIHOM CJIO€ MOKHO YMEHb-
LIUTH MPUOIM3UTEIBHO Ha 1/3, €CITM MCKITIOYNTB HEWPOHBI, KO-
TOpBIE TIpH paboTe HUKOTNA HE MOoHam00saTes. Tak, HamprMep
HH OJTHO CJIOBO PYCCKOTO SI3bIKa He HAYMHAETCS C OYKB b, bl, b.
Kpome Toro, nmpu KoHEYHOM 00beMe CII0Bapst HEKOTOPbIE OyK-
BBI HE MOTYT HE BCTPETUTHCS Ha OTPEIETICHHBIX MO3HIMSX.
['maBHBIM MPEUMYIIIECTBOM HEWPOHHOM ceTn ¢ Mo du-
LIUPOBAHHBIM BBIXOJHBIM CIIOEM SIBISETCS TO, 9TO KOJIMYeE-
CTBO BBIXOJIOB CETH HE 3aBUCHT OT 00beMa cJI0Bapsi pacros-
HaBaeMBIX CIIOB U oTpeersieTcs mo ¢popmyie (4). Kpome Toro,
TIPH TaKo# CTPYKType ceTh o0ydaeTcs paKTHIeCKH He pac-
TI03HABAHUIO OT/IEIIBHBIX CJIOB, @ PACTIO3HABAHUIO OTACIIBHBIX
OyKB, HAXOAAIINXCS HA ONPEIETICHHBIX TTO3UIUSIX B CJIOBE: B
Havaje, cepeArHe WK B KoHIle. TeopeTuyecku B mporecce
o0ydeHHs HEHpOHHAS CETh MOXET C(OPMHUPOBATH HICATb-
HbIe 00pa3bl pacro3HaBaeMbIx OykB. Torna B nanpHewem,
BCTPETHB ITPH paclio3HaBaHHUU CJIOBO, HE BXOsIIee B 00yya-
OIITYI0 BBIOOPKY, CETh MPOU3BEIET JEKOMITO3UIIHIO TIO OyK-
BaM, aKTUBH3UPYET B BBIXOJJHOM CJIO€ COOTBETCTBYIOIINE UM
HEWPOHBI 1 BBIAACT MPABHIIBHBIN PE3YIBTAT PACIIO3HABAHMSI.
Ha ocHOBaHMM M3JI0)KEHHOTO BBIIIIE ObLIA OCYIIECTBIIE-
Ha IMpaKTHYECKas MPOrpaMMHAas PeaIn3alys CHCTEMBI pac-
MIO3HABAHUS OT/EJIBHO TMPOU3HOCUMBIX cioB. IIpu 3TOM B
KauecTBE MOJLYJISl pAaCcIIO3HABAHMs IPUMEHSUIINCH HEHPOHHBIE
CETH C Pa3NUYHON CTPYKTYPOH C IIENBI0 OTIpeIeIeHIs 0Oec-
MeYNBAEMON UMM JJOCTOBEPHOCTH PACIIO3HABAHUS M XapakK-
TEPUCTHUK pabOTOCTIOCOOHOCTH.
PazpaboranHas cucTema pacro3HaBaHUs pedr padoTaeT
B peajibHOM MaclTabe BPEMEHHU U HENPEPBIBHO OCYIIECTB-
JISIET 3aITUCh 3BYKa Yepe3 MUKPO(OH, MOAKIIOUCHHBII K 3BY-
KOBOH KapTe komIbioTepa. OnngpoBKa aHaJI0roBOTo 3BYKO-

L-1 L

TTocnenunii
CKPBITBIN CITOI

> 33[L ueiiponos

BeixoaHoit ciioit

Puc. 4. Ctpykrypa Moau(UINPOBAHHOTO BEIXOIHOTO CIIOS
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BOTO CHTHAJIa OCYIIECTBISCTCS C Pa3psIHOCTRIO 16 OUT 1
yactoToll auckperuzanuu 22 050 I'y. s nomydeHus npu-
3HAKOB, 10 KOTOPBIM MOKHO BBITIOJIHSTH Paclio3HaBaHME,
NPUMEHSETCS C TOMOIIBIO ITpeoOpazoBanust Dypbe CIIeKT-
panbHbIi aHanu3. 1 JUCKPETHOTO CUTHAJIA, IIPE/ICTaBIISIO-
mero co0oM pemeTyaryro GyHKIHIO, ONPEICICHHYIO Ha KO-
HEYHOM IPOMEKYTKE BpeMeHH, npeodpazoBanne Dypbe

MIPUHUMAET BUJI ANCKPETHOTO Ipeobpa3oBanus Dypswe:
20006 K

= 1 N-1 @ N
n N ’; X 5 (5 )
rae C,— 3HaueHHe rapMOHUYECKON COCTaBIIAIONICH CUTHAIA;
n=0,1, ..., N-1 — HOMep rapMOHHUYECKON COCTABIAIOLIEH;
X, — 3Ha4eHUs QYHKIMK; N — 9UCII0 OTCUETOB (PyHKIIUH.

B cucreme (1) B KauecTBe IPU3HAKOB V, UCHOIb3YIOTCS
a0COJIFOTHBIE BEJIMYMHBI KOMITJIEKCHBIX 3HAYEHHH TapPMOHU-
YECKHX COCTABIISIONIHX C YaCTOTAMH, PACIIOI0KEHHBIMH PaB-
HoMmepHO B uHTepBaie oT 50 I'u o 5 k['u. Konnuectso rap-
MOHHK HHTEpBaJia paBHO 25, KOJIMYECTBO OTCYETOB aHATIM3H-
pyemoii pyrkmim N paBao 500. Takmm o6pa3om, xapakTe-
PHUCTHUYECKHI BEKTOP V IIpeicTaBiIsieT o001 aMIUTUTYAHBINA
CTIEKTp CHTHAJIA B 33/IaHHOM HHTEPBAJIC YaCTOT.

[Tpumenenue quckpeTHoro npeodpasoBanust Pypbe st
aHaJM3a IaHHBIX 00J1a/1aeT PSIOM Crie(PUIECKIX 0COOeH-
HocTel. Tak, U1 yMEHBIIEHUS UCKA)KEHUH, CBSI3aHHBIX C KO-
HEYHOCTBIO BHIOOPKH ITPU €€ HEN3MEHHOM 00beMe, aHaIH-
3UpyeMble aHHbIE HEOOXOIMMO YMHOXHTh Ha 3HAYCHUS
crienaibHON BecoBol (yHKMM okHa. B paspaborannoi
crcTeMe OblUIa NCTIOB30BAHO OKHO XEMMHHTa, TaK KaK Be-
coBast (pyHKIHS TaHHOTO THIIA HAHOO0JIEe YacTO IMPUMEHSET-
Csl JIs aHANIN3a 3By KOBBIX JTAHHBIX.

B cocraB cucTeMbl BXOAUT MOJYIb IS TIOMCKA B HETIpe-
PBIBHOM TIOTOKE IOCTYTAIOIIUX OT MUKPO(OHA 3BYyKOBBIX
JTAHHBIX CJIOB, TIPOU3HOCHMBIX MTOJIH30BATENIEM. DTO OCYyIIIe-
CTBJIIETCSI TyTEM CPABHEHUS CYMMapHOM SHEPTrUuy CIeKTpa
C ONPEJICICHHBIM TIOPOTOBBIM 3HAUCHNEM, PEBBIICHNE KO-
TOPOTO pacIlEHNBAETCs Kak 0OHapyXeHHe cioBa. Bpemen-
HOHM MHTEpBaJ 0OHAPY)KEHHOTO M 3alMCAHHOTO CHCTEMOU
clioBa pazomBaeTcs Ha 25 pparMeHTOB, Ha KaKJOM U3 KOTO-
PBIX IPOU3BOAUTCS BEIUUCIICHUE XapaKTEPUCTUIECKOTO BEK-
TOpA, T. €. HOCTpOeHHe criekTpa. [Tomydaemas B pe3ynbrare
JBYXMepHas MaTpHIa oopasa cioBa M nMeeT pa3MepHOCTh
25 x 25 u npeAcTaBiseT co0oil CeKTporpaMmy, oTpaxaro-

Iy N3MEHEHHE YaCTOTHOTO MPE/ICTaBICHHs 3ByKOBBIX JIaH-
HBIX BO BPEMEHH. 3HAUCHUS JIIEMEHTOB TOH MaTpHUIBI 110-
JaroTcs Ha 625 BXOI0B HEHPOHHOM CEeTH.

B skcnieprmMenTe ObUTN HCIIOJIB30BAHbI PA3IMYHBIC BAPH-
AHTBI CTPYKTYPBI CETH H €€ BBIXOHOTO CIIOS.

B nepBom citydae nmpuMeHeHa MOJIHOCBSI3HAsI HEUPOH-
Hasl CeTh, KOJIMYECTBO HEHPOHOB B BHIXOJTHOM CJIOE KOTOPOM
PaBHO KOJIMUYECTBY PACMO3HABAEMBIX CJIOB (CTPYKTYPY CETH
cM. Ha puc. 2). Kaxaomy 3 100 pacnio3HaBaeMbIX CUCTEMOM
CJIOB COOTBETCTBYET OT/EIIbHBIN BbIX0A ceTu. HelipoHHas ceTb
o0yd4aeTcsi 1o METo/ly 00paTHOTO PacrpoCTPaHEHHUST OLIHO-
ku. [Ipn opMupoBaHUH jKeTAEMOT0 BBIX0/Ia AKTUBHBIM (3Ha-
4YeHne, paBHOE 1) yCTaHABIMBACTCS OJFH HEHPOH, COOTBET-
CTBYIOIINH CIIOBY, MaTpuiia 00pasza KOTOPOTo MpeIbsBIsIeT-
Cs Ha BXOJI. 3BYKO3AITHCh CIIOB [T OOYYIEHHUS CETH MIPOM3BO-
JTAIT OJIMH T0JIb30BaTeb. O0OBeM 00yUaroIeii BBIOOPKH CO-
ctaBu 100 ci1oB, Ka’k10€ U3 KOTOPBIX JUIS IOBBILIEHHS JOCTO-
BEPHOCTH PaclO3HAaBaHMs OBLIO POM3HECEHO MOTb30BaTe-
nem 1o 3 pasza. Takum oO6pa3oM, o0IIee KOIUIeCTBO 00yYa-
rormmx map paBHo 300. Ha kax ot urepauu 00ydeHus Heil-
POHHOM CeTH NPEbABIIUINCE B CiTydaiiHoM nopske Bce 300
00pa3oB BeIOOpKH. KoHTpOIMpOBanock, 9To0B B CIydaii-
HOM TOpsKe ObUTH BBIOpaHbI Bce 00pasiibl M HA OJIUH HE
TIOBTOPHJICS] HECKOJIBKO pa3. Kosm4ecTBo CKPBITHIX CIIOEB CETH,
KOJIMYECTBO HEHPOHOB B CKPHITOM CIIO€, @ TAKKE ITApaMeTPhl
JIrOpuT™Ma 00pPaTHOTO PACTIPOCTPAHEHHMS OIUOKHU OTIpe/ie-
JWIACH Iy TEM I0100pa HETTOCPEICTBEHHO B XO/I€ YKCTIEPH-
MmeHTa. [IpaBuiIbHO CIpOEKTHpOBaHHAsi HEHPOHHAsI CETh
BITOJTHE YCTOWYNBO 00y9aeTcst 3a HECKOIBKO IECSTKOB HTe-
pauuii.

Bo Bropom cityyae Obliia MpUMEHEHa HETOJHOCBS3HAS
MHOTOCIIOWHAs HeHpOoHHAs ceTh (cM. puc. 3). Kaxprii Heil-
POH B CKPBITBIX CJIOSIX CETH MMEJI OTJIMYHBIC OT HYJISI CHHAIITH-
YEeCKHE CBSI3H TOJBKO € 25 HEWpOHAMH TPEIBIAYIIETO CIIOS,
oOpazyrommmu kBazpar. CTpyKTypa BXOJAHOTO U BBIXOTHOTO
CJI0EB, 00beM 00yUaroIel BEIOOPKU U OpraHU3aIIus IPOIeC-
ca 00y4eHNS CETH aHAJIOTUYHBI TIPEBITYIIEMY BapUaHTY.

Takxe ObuTa peajn3oBaHa HEMOJHOCBSI3HAS HEWPOHHAsS
CeTh ¢ MOIU(PHUIINPOBAHHBIM BEIXOIHBIM CIIOEM (CM. pHC. 4).
Jnst kaxxoii OykBbI andaBuTa, HAXOIIECHCS Ha OTIPe/IeIIeH-
HOM MECTE B paclio3HaBaEMOM CIIOBE, TIPETYCMATPHBAIICS OT-
JIENIbHBIN BBIXOJI ceTU. [ [puMeHeHne BBIXOAHOTO CII0sI ¢ TAKOH

Pe3y.]'[l)TaT]>l TECTUPOBAHUA CUCTEMBbI PACIIO3HABAHUSA PeYH

XapakTepucTHKa Tun HelipoHHOH ceTH
ITomHOCBsI3HAS MHOTOCTOMHAS Henonnocssi3nast HenonnocBsi3Hast ceTh C
HEWpOHHAas CeTh MHOTOCJIOMHas HelpoHHas MOIU(UIHPOBAHHBIM
ceTh BBIXOJIHBIM CIIOEM
KonnuectBo HelipoHOB BO 625 625 625

BXOJHOM clioe N

Koau4ecTBO CKPBITHIX CIOEB
1 HEHPOHOB B HUX

3 cnos o 65 HeilpoHOB 3 cnos o 65 HeilpoHOB

3 cnost mo 65 HellpoHOB

Buy obnactu cBssei

Becob npeapiaymuii cnoit KBazapat 5 Ha 5 HelipoHOB

KBagpat 5 Ha 5 HelipoHOB

KonnuectBo HelipoHOB B 100 100 225
BEIXOJHOM CJIOE
OO01m1ee KOJTUIECTBO 55870 16 798 25 498

CHHATITHYCCKUX CBSI3EH

OO6yudatontast BEIOOpKa

300 o6pasmos (100 ciaoB mo
3 BapHaHTa MPOU3HECEHNS)

300 o6pasmos (100 cioB mo 3
BapHaHTa MPON3HECEHUS)

300 o6pasios (100 croB o
BapHaHTa MPOU3HECEHUS)

TecroBast BEIOOpKa

35 obpasznos 35 obpasznoB

35 obpasmon

JlocroBepHOCTH
pacro3HaBaHHs

97,14 % 100 %

97,14 %
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CTPYKTYpOH B cucTeMe, pactiozHaromieit 100 cioB, He mieneco-
00pa3Ho, TaK KaK OHO BEJICT JIMIIIb K YBEIMUCHHIO KOJIMYECTBA
HEHUPOHOB U CHHANITHYECKUX cBsI3eil. TecTupoBaHue JaHHOM
HEHPOHHOI ceTH BaXXHO /ISl UCCIICOBAHUS BO3ZMOXKHOCTU
PabOTHI B HEPCHEKTHBE CO CIIOBAPEM HECKOJIBKO THICSY CIIOB.

TectupoBaHne HEHPOHHBIX CETEH pa3TMYHBIX KOH(UTY-
panuii oCyIIecTBIISIOCH TyTeM NPEbIBICHUS CUCTEME 3BY-
KO3aIMmuce M3 TeCTOBOW BBIOOPKH, BKIIOUArOMIEH 35 cioB,
pacno3HaBaeMbIX cucteMoi. s co3manus oOydwaromeil
BBEIOOPKH M TECTOBOH BRIOOPKHU HCTIONB30BANIACh PEYb OJTHO-
IO ¥ TOTO ke MoJb30Batens. [lapameTpsl IpUMEHEHHBIX HEl-
POHHBIX CETEH U MMOTyYeHHas IPH TECTUPOBAHHH JIOCTOBEP-
HOCTb PAaCIO3HaBaHNS IPUBEICHBI B TAOJIHUIIE.

B nacrosmiee Bpems Hanbosee pacpoCTpaHeHHOH MPpaK-
TUYECKON peann3anueil MHOTOCIONHON HEHPOHHOHN ceTH
SIBJISIETCSl TIPUMEHEHUE CIEIHaIN3UPOBAHHBIX MPOTPaMM,
UMHTHPYIOIIUX paboTy CETH Ha MEPCOHATBHOM KOMIBIOTE-
pe. Taxoii BapuaHT TpeOyeT OTHOCUTEIHHO HEOOMBIITHIX KO-
HOMHYECKHX 3aTpaT JUIsd NOJXydeHHs (PYHKIHOHHPYIOIIECH
HEHPOHHOW ceTH M 00ecIeunBaeT IMUPOKUE BOSMOKHOCTH
JUIsl IPOBEICHHS DKCIIEpUMeHTOB. Ho B TO ske BpeMst BO3HH-
KaeT mpodiieMa CKOPOCTH pabOTHI, 00yUSHIS M pacTio3HaBa-
HUS CEThIO 00pa3oB. [Ipon3BoUTENEHOCTD HAIIPSIMYTO 3aBH-
CHT OT 00beMa 3aHMMaeMOH HEHPOHHOI CEeThIO MaMsITH, KO-
TOPBIH ONPENEISIETCS KOTMIECTBOM CHHANTHYECKHUX CBSA3CH
Mex Iy HelipoHamu. [ToTHOCBsI3HAs HEHPOHHAS CETh SBIISACT-
csl HaumeHee YPPEKTUBHOM ¢ TOUKA 3pEHUS TPOH3BOIUTEITb-
HocTH. PaccMOTpeHHas B TaHHOM CTaThe peaan3alist HeMnom-
HOCBSI3HON HEUPOHHOM CETH ¢ MOAN(DHUIIMPOBAHHBIM BBIXO/I-
HBIM CJIOEM HMEET OTHOCHTEIBHO HEOOJIBIIIOE YHUCIIO HEHPO-
HOB Ha BBIXOJIE CETH M MX KOJIMYECTBO He Oy/IeT yBEINYNBATh-
Csl TIPM pacHINpEeHNH TEMaTHIECKOTO CIIOBAps Pacio3HaBac-
MBIX CUCTEMOH CJ10B. BrICOKast JOCTOBEPHOCTH paclo3HaBa-
HU, 0OecTieurnBacMast JaHHOI CEThIO, TIO3BOJISIET C YCIIEXOM
MIPUMEHSTS €€ IS TOCTPOEHUS CUCTEM PacliO3HaBAHUS PEUH.
Paznuynble BapuaHThl pAaCCMOTPEHHBIX HEHPOHHBIX CETeH
OBLTH pearn30BaHbI B TPOrPaMMHOM KOMITIEKce [4].

Takum 00pa3oM, MPOBEACHHBIE SKCIIEPIMEHTHI TOKA3bIBa-
10T, YTO PACCMOTPEHHBIE BBIIIIE MOIM(HKAIINA MHOTOCTIOWHBIX
HEHpPOHHBIX CEeTel, OCHOBAHHBIC Ha aJITOPHUTME OOPaTHOTO pac-
MPOCTPAHEHHS OIINOKH, MOKHO TIPUMEHSATH JUTS Paclo3HaBa-
HHUS OT/IEJTBHO ITPOU3HOCHMBIX CIIOB KOHEYHOT'O CIIOBApSI C BBI-
COKOM CTETIEHBIO TI0CTOBEpHOCTH. CITOCOOHOCTH K 0000IIIEHHIO
BXOJIHBIX 00Pa30B OIHOTO KJlacca, IPUCYIIasi HSHPOHHBIM ce-
TSIM C TaKOHM CTPYKTYpOM, O3BOJISIET YMEHBIIUTD KOJIMYECTBO

peUeBbIX 00pa30B CIIOB, MPEABSABISIEMBIX CHCTEME Ha JTare
o0yuenust. Mcnonp3oBanne pa3padoTaHHON MOJU(DUKALIIN
CTPYKTYpPbI BBIXOZHOTO CIIOS, & TAK)KE MPIMEHEHHE HEMOTHOC-
BSI3HOM HEHPOHHOI CETH TIO3BOJIHIIO PEIIUTH MPOOIIEMY YBEIU-
YEHNsI KONMYECTBA CHHANTHYECKHX CBSI3EH MEK /Ly HeHpOoHamu,
3aTpar maMsATH, BpeMeH! Ha 00ydeHre U (yHKIMOHUPOBAHIIEC
CETH IPU pacIIMPEHHH CIOBApsI paclio3HaBaeMBbIX cJoB. briaro-
JIapsi STOMY CHCTEMa PacTO3HaBaHMsI PEIN MOXKET paboTaTh B
peaibHOM MaciTabe BpeMeHH.

TectupoBanue pa3zpadoTaHHOI IPOTPaMMHON peai3a-
LY CUCTEMBI PACIIO3HABAHUSI OT/IETBHO TPOU3HOCHMBIX CJIOB
TEMaTHYEeCKOTO CIIOBApsi HA OCHOBE HETOIHOCBI3HOM MHO-
TOCIIOWHOH CETH C MOAN(GHUINPOBAHHBIM BBIXOIHBIM CIIOEM
JIaJIo TIOJIOKUTEIIbHBIE pe3ybTarhl. Mcnons3oBanue Juis pa-
OOTBI C HETIOJIHOCBSI3HOM CETHIO CTICIMANN3UPOBAHHBIX aJl-
TOPUTMOB, YYUTBIBAIOIINX PA3PsHKEHHOCTh MAaTPHIL BECOBBIX
KO3 (PUIHEHTOB HEHPOHOB, TIOMOIJIO TTOIYIHUTh BBIUTPHIII
IO CKOPOCTH pabOTHI M 00BEMY 3aHHMAeMOU MaMATH TpH
peanu3anuy ceTH Ha MepCOHAILHOM KOMITBIOTEpE ¢ Moce-
JIOBATENBbHOM apXUTEKTYpOil. Bce oTMeueHHOE BhILIE T03BO-
JISIET TPOBOJIUTH TIOCTPOESHHUE CHCTEMBI PACIIO3HABAHUS PEUH
¢ 00beMOM CITOBapsi B HECKONBKO THICSY ciIoB. OOydeHne
CHCTEMBI Paclio3HaBaHUIO COBEPILICHHO IIPOM3BOJILHOTO TEK-
CTa 3aTPyJHUTEIBHO, TI0 BIIOJIHE BO3MOXKHA padoTa ¢ MoAro-
TOBJICHHBIM 3apaHee KOHEYHBIM TEMATHIECKIM CIIOBApPEM.
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N. D. Torgashin

THE DEVELOPING THEMATIC DICTIONARY SPEECH RECOGNITION SYSTEM
BASED ON MULTILAYER NEURAL NETWORK

This article considers general principles of speech recognition systems developing; opportunity of using multilayer
neural network for isolated words recognition is examined. The aspects of network architecture choice, training and
recognition performance increasing are also considered. The testing results of developed speech recognition system

realization are included.
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M. H. ®asopckas, H. JI. Topramms, A. I. 3otun

IMPOI'HO3UPOBAHHUE B CUCTEMAX PACITO3HABAHUSA OBPA30B
HA OCHOBE CKPBITBIX MAPKOBCKHWX MOJIEJIEN

Iloxazana 603MOHCHOCHIb NPUMEHEHUS CKPLIMBIX MAPKOBCKUX MOOeNell 8 PA3IUYHBIX NPeOMemHO-OPUeHMUPOBAHHBIX
cucmemax pacnosHasania 00pazos. AHAIUUPYIOMCs an2opummbl NPOSHO3UPOBANUsA HA UX ocHose. Paccmompenvr 603-
MOJICHBIE MONONO2UU CKPLIMbIX MAPKOBCKUX MoOenel. [Ipuseden noopooublil npumep pacnosHaeanus peyegvlx 0opazoe

KOHEYHO2cO0 memamudecKoco cio6ap.

B teopun pacniozHaBaHust 00pa30B UMEETCs Psijl 3a71a4, B
KOTOPBIX MCIIOIb3YETCs HE aIaNTalus BEPOSITHOCTHBIX MOZIe-
JIe, a MeTO/I COKpaIeHHs TOUCKA, aHAIOTMYHBIN CXeMe HH-
TepHpPETAHOHHOTO JiepeBa. OCHOBHBIMH COCTaBIISIONINMH
TaKOTO METO/Ia SABIISIOTCS CICIYIONIHE Oy IICHUS:

— MMeeTCsl MOCIIEI0BaTENIbHOCTD CITyYaiHBIX TTEPEMEH-
HBIX, KaK/1asl U3 KOTOPBIX YCIOBHO HE3aBUCHMA OT BCEX IPY-
T'HX, KpOME MPEIIEeCTBYIOIIEH TepeMeHHOi1;

— KaXkJas CiTydaifHas IepeMeHHas XapaKTepu3yeTcs n3-
MEpPEHHSMH, PacIIpPEICIIeHIE BEPOSITHOCTEH KOTOPBIX 3aBHU-
CHT OT COCTOSTHHSI.

TakuM d7€MEHTaM COOTBETCTBYET OYEHB d(PPEKTUBHAS
(opMabHast MOJICINb, U3BECTHAS KAK CKPbIMAs MAPKOBCKA
mooeny (CMM). DTi MOJIENTH YCTICTITHO HCTIONTB3YIOTCS B CHC-
TeMax pacrio3HaBaHus peyr. [Ipi 5TOM CKpBITBIE COCTOSIHUS
OITHCBIBAIOT PEUEBYIO CUCTEMY, & O] HAOIIOAEHUSIMH TTOHU-
MaloTCsA pasNUYHbIe aKycTHUeckne m3mepeHus. OOBIIHO
CMM cooTHeceHa ¢ Kaxk/IbIM CIIOBOM. J{anee 9T MOJIeTH CBSI-
3BIBAIOTCS BOSJMHO C MCTIOIb30BaHUEM MOJICIH SI3bIKA, KOTO-
past 3a71aeT BEpPOSITHOCTh MOSIBIICHNUS CIIEYIOIErO CJIOBA B 3a-
BHCHMOCTH OT PAcIIO3HAaHHOTO TEKYILETO CJIoBa. B pe3ynbrare
TOJTy9aeTcs ApyTast (BOZMOKHO, OOJIBIIIAst) CKPHITAst MApPKOB-
cKast MoJienb. [Ipeoxkenue, npecraBieHHoe HAOOPOM aKy-
CTHUYECKUX N3MEPEHHUH, CTPOUTCS C TIOMOIIBIO AJITOPUTMA JIO-
TMYECKOTO BBIBO/IA, TPUMEHEHHOT'O K MOZIEINH sA3bIKa. JJaHHYyT0
METOJMKY MOXHO IIEPEHECTH 1 Ha SI3BIK )KECTOB.

YenoBeuecKue JKECTHI MOJJOOHBI 3ByKaM 4eJIOBEUECKOH
pedn: 0OBIYHO HMEIOTCS OTIPEICIICHHAs TTOCIIEIOBATENIEHOCTh
COOBITHII 1 M3MEPEHHS, TOIYIEHHBIE OT 3THX COOBITHH, HO
He omnpeesiomue ux. [Iporpamma 4TeHus si3bIKa )KECTOB
T10 BH/IC03aMMCH HEKOTOPOTO YEI0BEKa JI0JKHA 1aBaTh IS
Ka)KJIOTO KECTa 3aKJIIOUEHHE O BHYTPEHHEM COCTOSHHU.
BriBoz 0 HEM Iporpamma IeaeT, UCXOs U3 U3MEPEHU 110~
JIO>KEHNUS PYK, KOTOPBIE, KaK IPaBUII0, HE OBIBAIOT TOYHBIMHU
1 BBIBEPEHHBIMH, @ 3aBHUCSAT (B MICATBHOM Cllydae — BecbMa
CHJIBHO) OT 3MOIIMOHAIIBHOTO COCTOSIHUS. JKeCThl claeayoT
JpYT 3a JPyroM CllydaifHO, HO JOCTaTOYHO YHOPSA0UYEHHO.
IIpu 5TOM HEKOTOpBIE TOCAEN0BATEIBHOCTH COCTOSIHUM T10-
SIBJISTFOTCSI PEIKO WJIH HE MOSIBIISIIOTCSI HUKOTA. DTO 03HAYAET,
YTO ISl OTIPEACIICHNUS peabHOM KapTHHBI MOJKHO HCIIOJB30-
BaTh ¥ U3MEPEHUS, 1 OTHOCUTEIIbHBIC BEPOSTHOCTH Pa3/nd-
HBIX [IOCIIE/IOBATEILHOCTEH )KECTOB. JJaHHBIH ITOX0/1 TaKkKe
MIPUMEHNM K TOCTPOCHHIO (DOPMATBHBIX CHCTEM JKECTOB.
Hamnpumep, ecitit TpeOyercst pazpaboTarh CHCTEMY, KOTOpast
BKJTFOYAET TEJICBU30P TPH OJTHOM JBIKCHHUN PYKH U BBIKITIO-
YaeT ero Mpu Apyrom, TO JaHHBII HAOOP KECTOB MOKHO pac-
CMaTpPHUBATh KaK CHJIbHO OTPaHUYEHHBIN S3BIK.

TTocnenoBaTenbHOCTD CITyYaliHbIX EPEMEHHBIX X Ha3bI-
BAETCsI MAPKOBCKOM I[ETIBIO, €CJIN BBITIOJIHSETCS PABEHCTBO
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P(X =alX _=b,X ,=c,..,X,=x)=P(X =a|X _ =b),
U OJHOPOJHOW MapKOBCKOM LIEIbIO, €CIM J1aHHAsl BEPOSIT-
HOCTb HE 3aBUCHUT OT TapaMeTpa 7. MapKOBCKHE LIETTH MOXK-
HO paccMaTpuBaTh KaK MOCIEI0BATENLHOCTH C HEOOIBIIOH
MaMAThI0, B KOTOPOH HOBOE COCTOSHHE 3aBUCHT TOIBKO OT
MIPEBIAYILEro COCTOSIHUSA, a He OT Beell nmpepicTopun. Jlan-
HOE CBOICTBO OY€HB MOJIE3HO TIPH MOJIETTMPOBAHHH, TOCKOIb-
Ky Ha €r0 OCHOBE MOKHO ITOCTPOUTH MHOKECTBO MPOCTHIX
QJITOPUTMOB JIOTHYECKOTO BBIBOZIA. OTMETHM, 9TO (OPMBI
3aMUCH MapKOBCKHUX IeTIel B JUCKPETHBIX U HETIPEPBIBHBIX
MIPOCTPAHCTBAX COCTOSHUI HECKOJIBKO Pa3JINYHBI U JJaJIee Mbl
OyaeM paccMaTpUBaTh TOIBKO JUCKPETHBIN CITydai.
[Ipenmonoxkum, 4To AaHO AUCKPETHOE MPOCTPAHCTBO
COCTOSIHMH (TIPH 3TOM Pa3MEpPHOCTh NMPOCTPAHCTBA HE CY-
mecTeeHHa). O003Ha4YMM dIEMEHTHI TPOCTPAHCTBA KaK S, U
TIPEIIONIOKUM, YTO BCETO MMeeTcs k aneMeHToB. Takxke npu-
MEM, 9TO JJaHa MOCIIEA0BATEILHOCTD CIIy9aiHbIX ITEpPEMEH-
HBIX, IPUHUMAIOIMINX 3HAYEHUS U3 3TOT0 KOHEUHOTO Mpo-
CTPAHCTBA COCTOSIHMH, MPUUEM MEPEMEHHbIE (POPMUPYIOT
OJTHOPOJIHYIO MapKOBCKYIO Iienb. Jlanee 3anuiiem
P(Xn:sj|X’H :s):pij,
1 IOCKOJIBKY 1IeTb HE 3aBUCHT OT /1, TO OT # TAK)K€ HE 3aBUCUT
P Jlanee MoxHO 3amucarh Marpuity P, anement p; KOTOpOH
OTHCBIBAET MOBEJICHHE IIeNu. Takas MaTpUIla HA3bIBAETCS
MaTpuiiell repexo/ioB. Ipeanonoxum, 9to X UMeeT pac-
NpeIENIeHUEe BEPOATHOCTEH P(X =) =TT, 1 3anmuiem TIKaK
BEKTOD, -} 3JIEMEHT KOTOPOTO PaBeH Tl. DTO 03HAYAET, YTO
k

P(X,=5) =Y P(X, =5 | X, =5) P(X, =5) =

11,

k k
:ZP(XIZ j| Xo =S) T :Z P T

1=1 =1
TaK YTO PACTIPE/IENCHUE BEPOSTHOCTEH JUIst COCTOSIHUSA X | 3a-
michiBaeTcst kak P Crieyst aHamOTHYHBIM PACCY K ICHHUSM
MOKHO ITOKa3aTh, YTO PACHpPEAEICHHE BEPOSATHOCTEH IS
coctosHus X onuceiBaeTcs BhipaxenueM (P') T s Becex
MapKOBCKHX LIeNeH CylecTByeT 0 kpaifHell Mepe OfiHO Ta-
Koe pacrpenenenue Tt, 4to T¢ = P’ T¢. OHo Ha3bIBaeTCs CTa-
LIUOHAPHBIM pacHpeaeIeHUEM LeH.

JlokazaHo, YTO MapKOBCKHE LEMH ITO3BOJISAIOT CO31aBaTh
JIOBOJIBHO TIPOCTHIE MH(pOPMaTHBHBIE CXeMbl. Tak, HaIrpu-
Mep, MOXKHO H300pa3uTh B3BCIICHHEIH HATIPaBICHHEIH rpad
C y3JIOM JJIs Ka’KAO0TO COCTOSTHHS M BECOBBIM K03 () (hUIHeH-
TOM Ha Ka)X/IoM peOpe, KOTOPBIH yKa3bIBaeT BEPOSITHOCTD
Nepexoia MeXK 1y COCTOSHUAMMU. B pocToi MapKOBCKOH LeTTH
(puc. 1) BepoATHOCTB Iepexo/ia U3 COCTOAHUS 1 B cocTOsIHIE
2 paBHa p, TSI TIepexo/ia U3 COCTOSTHUSA | B cocTostHME 1 aTa
BEPOATHOCTH cocTaBinseT (1 —p) uT. 1. JlaHHy10 enb MOXKHO
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OITHCcaTh MaTpHIeH epexo1oB. CTalmoHapHOe pactpeene-
HUe 1ienu paBHo ¢/ (p + q), p/ (p + ¢). Ecnu 3Ha4eHue p maro,
a 3HaUCHMUE ¢ OITM3KO K eIUHUIIE, TO IICTTh OYIET HAXOMUTHCS B
OCHOBHOM B cOCcTOsiHuH 1. Ecitit 00€ BeTMUYUHBL: p ¥ ¢ — MaJIbl,
TO TIETb JUTUTEIBHOE BPEMs Oy/IeT HAXOMUTHCS B OTHOM W3
COCTOSIHUIA, TEPEMEIIATECS B IPYTOE COCTOSHUE U TAM TIPO-
BOJIUTD 3HAYUTEIIBHBIN HHTEPBA BPEMEHH.

(1-p) p (1-9

q
Puc. 1. [Ipocras MmapkoBcKas 1IeTb U3 ABYX COCTOSIHUN

[Tpu naGmronernu cryvaliHON nepeMeHHon X oruuec-
Kuii BBIBOJI TIPOCT, MOCKOJIBKY H3BECTHO, B KAKOM COCTOSTHUH
HaxozuTcst 1ertb. OIHaKo Takas MOJIENb He SIBISICTCS aJIeKBar-
HOW MOJIeNIbI0 HabrogaeMoro oobekTa. Jlydiryio Mozenb
MOKHO MOJTYYHTh, TPUHSB, YTO JJISI KAXKJIOTO 3JIEMEHTA MOC-
JIeJI0BaTEeILHOCTH HAOIIOAeTCs MHAS ClTydaliHast TepeMeH-
Hasl, pacrpeieIeHIE BEPOSTHOCTH KOTOPOH 3aBHCUT OT CO-
CTOSHMS LIENH, & UMEHHO: OT HEKOTOPOH mepemeHHol Y,
MIPUYEM pacTipeieJICHUE BEPOSITHOCTEN B i-1 TOUKE OTIpeie-
JISIETCSI KaK

P(Y |X =s)=q/(Y).

DTH BIEMEHTBI MOYKHO MPEICTABUTD B BH/IC MATPHIIBI Q.
Takum 00pa3om, 11l 3aJaHUsI CKPBITON MapKOBCKOW MOJIEIIH
TpeOyeTcst 00ecTIeInTh MPoIIece Mepexoaa MeXIy COCTOs-
HUSIMU, CBSI3H MEXK/1y COCTOSTHUEM U PACTIPEACICHHEM BEPO-
ATHOCTH TIEPEMEHHON Y , a TaKyKe 3HATH UCXOJIHOE pacmpesie-
JICHUE COCTOSIHUI. DTO 03HAYACT, YTO MOJICIT 3AITUCHIBACTCS
kak (P, Q, T0). Kpome Toro, mpearonaraercs, 4To poCcTpaH-
CTBO COCTOSIHHI MIMEET k 3JIEMEHTOB.

Paccmorpum, kakum 00pa3oM IPOU3BOJISATCS BBIYUCIIC-
U ¢ rucnonb3oBanreM CMM. MiMerorces aBe moa3agadn 3T0-
o mpolecca:

— JIOTHYECKHH BBIBOJ, KOT/Ia TPEOyeTCsI OIPEIEITUT, Ka-
KO MCXOJIHBIM HAOOp COCTOSIHUH MPUBEIT K HAOTIOaeMOMY
pe3yJbTary. DTo TT03BOJISET CIENaTh 3aKIIIOYEHHE, KaKyo rec-
HIO TTOET MEBEI] WIIH KaKNe IEHCTBUS COBEPIIAIOT JIBIKYIIH-
ecst 00BEKTHI;

—1on00p, xorya Tpedyercs Beiopats CMM, xopormo Tpes-
CTaBIISIIOLITYO [IOCIIE/IOBATEIEHOCTB MPE/IBITY X HAOIFOICHHUIH.

OpmanM 13 Hanbosee HPPEKTUBHBIX TOIXO0I0B K perie-
HHIO 071331291 JIOTUYECKOTO BBIBO/IA ABJISCTCS IIOCTPOCHHE
peleTyaTon MOJIeIH U ONpe IeNICHHE JIyUILero Ty TH C TOMO-
MIBI0 AMHAMUYECKOTO MPOTPaMMUPOBAHUSI MIIN aJITOPUTMa
Burepou [1].

[Tycte man nabop n3 N u3sMepenuii Y, KoTopble mpemmno-
JIO)KUTEIBHO SIBISIOTCS BBIXOJIOM CKPBITOH MapKOBCKOW MO-
nenu. Takue M3MepeHns: MOXKHO IIOMECTHTh B CTPYKTYPY,
Ha3bIBaeMy1o0 pemeTkoi. [Tox pemeTkoi moHumMaeTcst B3Be-
IICHHBIN HaNpaBJIeHHbIN rpad, cocTosmuii n3 N Konuii npo-
CTPaHCTBA COCTOSHUH, KOTOPBIE PACTIONOKEHBI CTOIOIIAMH,
IIPU ATOM KaKJI0MY MU3MEPEHHIO COOTBETCTBYET CTOJIOEI]
(puc. 2). C y3mom, peCTaBIISIONMM COCTOSIHHE X, B CTOIO-
1€, COOTBETCTBYIOIIEM Y, COOTHOCHTCS BECOBOIT K0d (-
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ueHtT log qi(Yj). DNeMeHTHI pa3THIHBIX CTOIOI0B 00pada-
TBIBAIOTCSI CIeAyONMM oOpa3oM. PaccMorpum cronberr,
COOTBETCTBYIOIITHIA Yj OJneMeHT B JaHHOM CTOJOIE, Ipe-
CTaBIAIONMH cocTosHUE X,, 00bENIMHSAETCS C 2IEMEHTOM B
CTOIOIIE, COOTBETCTBYIOMIEM V| M TIPE/ICTABIIAIOMIEM COCTO-
SHUE X, €CIM p,, HE PABHO HyIIO. PeOPO — 9TO BO3MOXKHBIH
TIepexoil My JTaHHBIMH COCTOSTHUSIMU. BecoBoii koaddu-
UHEHT 3TOTO pebpa pasen log p, .

a

00

Puc. 2. IlocTpoenue pemier4aToit MOJENIH: @ — IPOCTast

MOJIEJTb IEPEX0/I0B MKy COCTOSIHUSIMH; O — PEIIeTKa,
COOTBETCTBYIOIAs TAHHOW MOJIENH (BECOBBIC KO (PHUIIUCHTHI
He 0003HaYEHBI)

Pemerka o6nmafaeT CIEAYIONIMM CBOHCTBOM: KajIbIi
HAaIpaBJICHHBIH ITyTh YePEe3 PEIIETKY MPEICTABIISIET BO3MOXK-
HYIO TIOCJIE/IOBaTEIBHOCTh COCTOSTHUN. [10CKOIBKY Kaxk1ast
BEpIIMHA PEIIETKN YMHOKAeTCs Ha BECOBOM K03 (PUITHEHT,
PpaBHBIH JIorapudMy BEpOSITHOCTH YX0/Ia M3 BEPILIHHBI, & KaXkK-
J0€ pedpo YUUTHIBACTCS C BECOBBIM KO DHUITIIEHTOM, PaB-
HBIM JIOTapu(My BEpOSITHOCTH MEPEX0a, TO IPABIOMOIO-
Oue 1ocIe10BaTeIbHOCTH COCTOSTHUI MOKHO TTOJTY YU Th, OT-
pEENHB Iy Th, COOTBETCTBYIOIIHMIA TAHHOH ITOCIEI0BATEb-
HOCTH, U IPOCYMMHPOBaB BECOBBIE KOI(DPHUINECHTHI pedep
1 BEpIINH BAOJb MyTH. B pe3ynsrare K Takoi CTpyKType npH-
MEHHMMBI METOJIbl JMHAMHYECKOTO MPOrPaMMHPOBAHHUS, a
TaKKe alropuT™ ButepOu 1uist nosxydeHus 3pPpekTHBHOTO
TTOVCKAa MAaKCUMAITBHO MPABIOII0I00HOTO ITyTH.

Pabora anroputma no MeToxy ANHAMHYECKOTO POTrpaM-
MHUPOBaHHS HAYNHAETCSI C MOCIEJHEr0 CTOMONA PEIIETKH.
W3navaapHO M3BECTEH JIOrapu(M MpaBIoIofo0us IIyTH C
OJTHUM COCTOSIHUEM, OKAHYMBAIOIIMMCS B KQXKJI0H BEpIIH-
HE, OCKOJIBKY JTaHHOE 3HAUCHUE SBIIAETCS BECOBBIM KO-
(UIIUEHTOM ATOMH BEpPIIUHBL. 3aT€M PaCCMOTPUM ITYTh C JABY-
M$I COCTOSTHUSIMH, KOTOPBIN HAUMHAETCS B MPEANOCIECAHEM
cTonoue peneTky. Jlanee JIerko noxyYnTh HAWITy I Iy Th,
BBIXOAIINI 13 BEPIIHHBI B 3TOM cTojorie. [lepeiinem Temeps
K BepunHe. HaM n3BecteH BecoBo# KOAQPUIIEHT KaXKI0T0
pebpa, NOKNAAIOIIEro BEPIIMHY, U BECOBOH KO PHUIUEHT
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BEPIIUHBI B KOHIIE pedpa. Takum 00pa3om, MOKHO BEIOpATh
CETrMEHT ITyTH C HauOOJBIINM 3HAYCHUEM CYMMBI, U TaKOe
pebpo Oyaet HauIydImuM pedpoM, BEIXOAAIINM U3 JaHHOH
BEPILIHHBI. J1JIs Ka)kJ10¥ BEpIIMHEI €e BeCOBOH KO3 (HHUIIEHT
CKJIAJIBIBACTCS CO 3HAYCHUEM HAMIIY4YIIer0 CerMEeHTa ITyTH,
TTOKAAIOIIETO BEPIIMHY BECOBOH KO PHUITEHT pedpa IITroc
BecoBOW koa(duieHT koHeuHoro y3na. Takas cymma Oy-
JIeT HaWTyYIIHM 3HA4YeHHEM, KOTOPOE MOKHO ITOTYYHTh PH
JOCTVYKCHNH JTAHHOH BEpIIMHBI (HA30BEM 3TO 3HAYCHHE 3HA-
YEHHUEM BEPIITIHEI).

[TockonbKy M3BECTHO HaWiydlllee 3HaYE€HHE, KOTOPOe
MOYKHO TOJIYYHUTb TIPH JIOCTHKECHUU KaXKJOH BEPIINHBI BO
BTOPOM OT KOHI[A CTOJIOLE, TO MOYKHO BBIYHCIIUThH HAMITY4-
11ee 3HaYeHUe, OTydaeMoe IPH JOCTHKSHUH KaX 101 Bep-
LIMHBI B TPETHEM OT KOHIIA CTOJIOME. 3aTeM B KayK/I0M BEpILIH-
HE TPETHETO OT KOHIIA CTOJIOIIA TPOBEPSIIOTCS pedpa, Kaxaoe
13 KOTOPBIX BXOJIWUT B BEPIIHHY, C H3BECTHBIM 3HAUYCHUEM.
Brrbepem pedpo ¢ HanOOIBIIM 3HaUEHNEM BETMIHHEI (BEC
pebpa uToc 3HaUeHNE BEPIINHBI ), TPUOABUM 3TO 3HAUCHHE
K BECOBOMY KOA()(HUIINEHTY Ha4aIbHOH BEPIINHEL B TPETHEM
OT KOHIIa CTOJIOIE M MOTyYUM 3HaueHNE HavyalbHON BEPILH-
HBI. JlaHHBIH TPOIIECC MOXKHO IIOBTOPSTH JI0 TIOJYYCHHS 3Ha-
YEeHUS! Ka)XK/I0M BEPIINHBI IEPBOTO CTONONA, TPU STOM Hau-
Oosblliee 3HAUCHHUE SIBISIETCS] MAKCHMAJIBHO TPABI0TI000-
HBIM. TakuM 00pa3oM moxydyaercs MyTb ¢ MAaKCHMAaJIbHBIM
3HaueHueM QYHKIMH npaBrononodus. [Tpn BerauciaeHuu
3HA4YEHHs BEPIIMHBI YIAIAIOTCS Bce pedpa, MOKUIAIOMINe
BEpIINHY, KpoMme sryuriero pedpa. [Tocne noctmxenus nep-
BOTO CTOJIOIA [Jaiee MPOCTO HEOOXOAMMO UATH TI0 ITyTH OT
y371a ¢ HAMTYYIINM 3HA9CHHEM.

BepHeMcst K TOCTaHOBKE 33/1a4H JIOTHYecKoro Beioza. [Tycts
nMeeTCs psijt Habmonennit { Y, Y, ..., Y, } mTpebyetcs momy mTs
T0CJIEIOBATENBHOCTD 72 + 1 cocTosHui S = {S,, S, ..., S }, Mak-
CHMH3UPYIOIIHUX BEJIMYHHY

PS|{Y,Y,...Y },(P,Q,m),

YTO paBHOCHIPHO MaKCHMHU3AIIH COBMECTHOTO pacIpee-
JICHUS
P, {Y,Y,...Y },(P,Q,p)).

Jlist perieHust MOCTaBICHHOI 3a/1a4k, KaK MPABUIIO, IPH-
MEHSETCS alTopuT™M BuTepOm, B KOTOPOM IIpOBEpsSIETCS
(n + 1)-i myTh OT cocTostHus S, 10 cocTostuus S . Beero cy-
[IECTBYET A"*! TAKNX MyTeH, TOCKOIBKY B KaXIOM COCTOSTHUN
MOJKHO BBIOMpATH JTFO00H 3JIE€MEHT Iy TH (TIPeamoIaracTcs,
4TO B MaTpulie P 0TCyTCTBYIOT HYIIU U B OOJIBIIIMHCTBE CITY-
YyaeB KOJIMYeCTBO myTei cocrasmsier O(k"")). Oanako npose-
PATH KaKBIH Ty Th 3[1eCh HE TPEOyeTCsl.

Omnwiem oOITHiA MOIXO0A K pearn3aliy JaHHOTO ajro-
put™a. [Ipearmonoxum, 9To I KaKIOTo BO3MOKHOTO CO-
CTOSIHHSA 5, U3BECTHO 3HAYEHHE COBMECTHOH BEPOATHOCTH JTst
JTYYIIUX ITyTEN U3 71 DIEMEHTOB, OKAHYMBAIOMINXCA B S, | =S,
Takum 00pa3oM, MyTh, MAKCUMU3UPYIOIIUH 110 3HAYCHUSIM
MECT COCMHEHUH My Th B (1 + 1)-1 2IIeMEHT, OIDKEH BKITIO-
YaTh OUH U3 YIIOMSHYTBIX BBIIIC MyTEH, YITHHCHHBINA Ha
OJIVH IIIar.

Haxoxmenne myTi ¢ MaKCUMaIbHBIM 3HAYEHIEM COBMe-
CTHOH BEPOSTHOCTH MOXHO c(hOpMYITHPOBATh KakK 3a/1auy ¢
nHAyKnuel. [IpenmnonoknM, 9To Ui KaKI0ro 3HAUYCHUS j
COCTOSIHMA S,  M3BECTHO 3HaY€HHE (hparMeHTa HaUTyIIEro
MyTH, OKAHYUBAIONIETOCA B S, | = j, KOTOPOE 3aIUIIEM KaK
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0.(1) =, max P({%,S .. 84 =1

Y. Yoo Yo} (P, 2, m).
Teneps nonyuum
6.(j) =(max §_,(i) K ) g; (¥)
[Tpu 5TOM NOIKHEI OBITH N3BECTHO HE TOIBKO MAaKCHMaJTb-

HOE 3HAUCHNUE, HO U MTyTh, IPUBOAIINH K 3TOMY 3HAYECHUIO.
OmnpenenM mepeMeHHy 0
U () =(argmax o, (i) Ry )

— JlyqIIUH My Th, OkaHYuBatomuics B S, = /. Takum oOpazom,
WHYKTUBHBIH QJITOPUTM IOJTYyYEHHS HAWITYYIIIero Iy TH MOX-
HO OIIPEe/IeNUTS CIeayIonM 00pa3oM. [TycTh n3BecTeH Han-
Jy4IIHH My Th B KQXK/JJ0€ COCTOSIHUE 1S (£ — 1)-ro u3MepeHusL.
J1n1st KaXKJJ0T0 COCTOSIHUS TIPH /-M M3MEPEHHUHN BBIYHCIISIETCSI
HawIydIiee cocTostHue mpu (¢ — 1)-m u3mepenuu. Ilockons-
Ky M3BECTEH JIyUIIUH ITyTh U3 TEKYIIEH TOUKH, TO MOXKHO
TIPE/IIOJIOKNTD, YTO IMEETCS JTyUIIHHA Ty Th B Ka’K/10€ COCTO-
SIHUE | JUIsl £-T0 u3MepeHus. [Ipu aToM cunrtaercst, 4To Jyd-
MW MyTh K K&KIOMY JOCTYITHOMY COCTOSIHUIO Ha IIEPBOM
11are U3BeCTeH.

OcTaHOBHUMCS Ha 3a/1ade BRIOOPA CKPHITON MapKOBCKOH
MOJIEJH, HAWITYYIIIM 00pa3oM IpeICTaBISIONICH Habop JlaH-
HBIX. J{JIs1 5TOT0 MOYKHO HCIIOJIB30BATH BEPCUIO alITOPUTMA
oxkumanus—Makcummsanun (OM-anroputm). B aTom anro-
PpHUTME NPETOoaraeTcs, 4YTo JaHa CKpbITast MApKOBCKast MO-
nens (P, Q, ). TpeOyercst UCMONB30BaTh 3TY MOJIEIb JJIs
KOHKPETHOTO Habopa JaHHbBIX, YTOOBI TOTYYUTh M OLCHUTh
HOBBII HAOOP 3HAYCHNUH yKka3aHHBIX TapameTpos (P, Q°, Tr).
Wmetotest iga BapuanTa pertenns [2]: P(Y | (P, Q°, X)) > P(Y|
(P,Q, ) wm (P, Q", W)= (P, Q, T), T. €. nanHas urepanus
TapaHTHPOBAHHO CXOAUTCA K JIOKATbBHOMY MaKCHMyMy Be-
muannst P(Y | (P, Q, ). OGHOBJICHHBIC 3HAYCHHSI [TApaMeT-
POB MOZIEIN UMEIOT CIIEAY IO BUI:

- P*i,- BBIYHCIISIETCS KAK OTHOLIICHUE 0XKHMIAEMOT0 YKciIa
TIEPEXOJI0B U3 COCTOSHHS §; B COCTOSIHHE S, K 0XKHIaCMOMY
YHUCITy HEPEXOJIOB U3 COCTOSHAS S ;

- q*/.(k) OITpe/IeIISieTCs KaK OTHOLICHHE 0XKHUAaeMOro Bpe-
MEHHM HAXOKJEHUS B COCTOSIHMM S, M Habmonenus ¥ = y, K
0KMJIACMOMY BPEMCHH HAXOKICHNS B COCTOSIHUN S ;

— TU, paBHO OKMJAEMOH YaCTOTE HAXOXK/IEHUS B COCTOS-
HHH 5, B MOMEHT 0.

TpeOyeTcs BBIYNCIUTD IaHHBIE BhIpQXKEHHS. B gacTHO-
CTH, HEOOXOIMMO OTIPEJICTUTH BETNINHY

P(X=5,X =5 |Y,(P.Q.M),
KOTOpyro 0603HaIMM Kak & (i, /). Ecm u3BecTHO 3HaueHue

& (i, /), TO MoJTyYaeM, 4TO OKMIAEMOE YHCIIa IEPEXOJIOB U3
COCTOSIHHS 5, B COCTOSHHE §; PABHO

Zzta,j).

O)I(I/I}IaeMoe YHUCJIO HOHa}IaHI/Iﬁ B COCTOSAHHC S, paBHO
OXKHUIAEMOMY YHUCITY TIEPEXOI0B N3 COCTOAHUA Sji
n k

;;Et(i,j)-

OsxnliaemMas 4acToTa HaXOXK/JEHUSA B COCTOSHHH §, B MO-
MeHT 0 onpezensercs Kak

> &),

a 0KMJIAEMOE BPEMS HAXOKIEHHS B COCTOSHUH S, U HA0JII0-
nenus (¥Y=y )—xak



Mamemamuxka, mexanuka, ungpopmamuxa

PRIAWLIAN

rie BeipaxkeHue O(u, V) PaBHO €IMHUIIE, €CIIH apTyMEHTBI
PaBHBI, U PAaBHO HYIIO B MPOTHBHOM cCity4ae. Jljisi olleHKH
BIpaskenus & (i) TpebyeTcs ONpeIeNIuTh JIBE IPOMEXKYTOY-
HBIX IEPEMEHHBIX: IPAMYIO IEPEMEHHY IO
a()=pP,Y,.. Y, X=s, [ (P, Q, ™))
1 TIepeMEHHYI0 00paTHOTO Iy TH (00paTHYIO TEPEeMEHHYIO)
B()=P({Y,, Y, ¥} | X =5, (P,QT)).
[TpuBeeHHbIE BBIIIE ATOPUTMBI HE YUUTHIBAIOT TOTIO-
Jiorud rpada, Ha 0CHOBE KOTOPOT0 MOCTPOCHA Mojiesb. Hau-
OoJyee M3BECTHHI JIBE Pa3sHOBHAHOCTH Tomoiorun CMM

(puc. 3): monHsi rpad (puc. 3, a) u TeBO-NpaBas MOJIEINb,
nnu Mmozens bakuca (puc. 3, 0).

o
Puc. 3. IIpuMepsl TONOIOIUU CKPBITBIX MAPKOBCKUX MOJIEIIEH:
a — TIOTHOCBSI3HAS MJIH SPTOANYECKast MOAENb; 6 — JIEBO-TIpaBas
MO/JIEJIb C YETBIPbMsI COCTOSHUSIMU IIPU YCIIOBUHU j > [ + 2

I'padh, kaxxias BepIIiHa KOTOPOTO CBA3aHa CO BCEMH JPYTH-
MM BEpIIMHAMU B 000X HaIpaBJICHUSIX, Ha3bIBACTCS TIOJHBIM
rpacdom. HemocTaTkoM HCTIONB30BaHHS TOMHBIX TPAQOB SBISCT-
€ HEOOXOAMMOCTb OLIEHKH OOJIBIIIOr0 YKCIIA HapaMeTpOB.

P(w,=naysa| /
W, = nay3a) (\
=0,8 AN

P(w,=Ta|w.,
=may3a) = 0,1

B mpakTHYecKHX MPHIIOKEHUSAX OOBITHO MCHONB3YIOT
Jpyrue BapuanTsl. Tak, 1eBo-npaBas MOJIeNb UIMEET CIIEYy-
I0IIIEE CBOMCTBO: U3 COCTOSTHHUS | MOJIETb MOXKET ITEPEXONTD
TONBKO B COCTOSIHHE j > i. DTO 03HAYAET, UTO 1151 j < i BEPOSIT-
HOCTB TIEPEX0/Ia p,, PABHA HYITIO. Bonee toro, Tt = | u s Beex
i # 1 BEPOATHOCTB p; paBHA HYII0. DTO TOBOPHT O TOM, 4TO
MarpuIa repexooB P siBisieTcst BepxHei TpeyroyibHOi Mart-
puueit. U neBo-npaBast MOZEIb C 72 COCTOSIHUSIMU IIOCJIE T1€-
pexofa B 1-€ CoCTOsIHUE OYJIET B HEM OCTaBaThCs.

Cremyer OTMETHTB, YTO B IaHHON MOJIENN (PUKCUPYETCS
MOPSIJIOK, B KOTOPOM MOT'YT ITPOMCXOIUTE COOBITHS. DTO MO-
KeT OBITh YIOOHBIM, €CJIM CKPBIThIE MapKOBCKHE MOJIEIH
WCTIONB3YIOTCS TSI KOMUPOBAHUS Pa3IndHON HHPOPMANU
0 JIBVDKCHHUU WITH pedeBOi nHpOpMaIn.

O0m1as neBo-mpaBasi MOJICTb TPEAIOIAraeT, 9To O0b-
II0€ YNCIIO0 COOBITHI MOXKET HPOITYyCKaThCsl, T. €. COCTOSIHUE
TpoIecca MOKET pa3BUBaThCs cBOOOIHO. OHAKO Ha TPaK-
THKE MaJIOBEPOSITHO, YTO OyJeT MPOIyIIEHO HE OIHO-/[BA
W3MEPEHUSI HJIH OJTHO-/IBA COCTOSIHUSL, @ OOJIBILION Habop CcO-
crosHuiA. OOBIMHO ITPUHATO HCIOJIB30BATh JIOTOIHUTEILHOE
YCIIOBHE, YTO JUisij > i + O, p;=0.31eck B kaiecTse O 00BIYHO
BEIOMpaeTCs HeOOMBIIIOE 3HAUCHHE.

VcecnenoBanms mokasaiu, 4TO OrPaHUYEHHS TOMOJIOTUH
JIEBO-TIIPABOI MOJIEIN HE BIIHSIIOT HA Pa0OTY aJITOPUTMOB: €CITH
MOJIEITb KOHKPETHON TOTIOIOT U HMEET HYJIH Ha OTIPE/ICIICH-
HBIX MECTaX MaTPHIIbI [IEPEX0/I0B, TO HOBAsI OIIEHKA MaTpPH-
161 IEPEXO/IOB OyAET MMETh HYJIH B TEX JKE ITOIOKEHHSAX.

B kawecTBe mpumepa paccMOTPHUM MaTeMaTHYeCKYIo
MOJZIETTb CIIOBAps PACMO3HABAHUS 3BYKOBBIX 00PA30B CIIOB
«da» u «Het» (puc. 4). OH BKIIIOUaET ABa yPOBHS, IPE/ICTAB-
JSFOLIMX pa3JInuHbIe aCMEeKThl PEYH YeJIOBEKa: aKyCTH4ec-
KW 1 TMHTBUCTUYECKUH.

AKyCTHYECKHH YPOBEHb CUCTEMBI PACTIO3HABAHHS PCUH
COZIEPKHUT MHOKECTBO CKPBITBIX MapPKOBCKHUX MOZENEH OT-
JeTBHBIX CJIOB. CKPBITBIMH COCTOSIHUSIMU CHCTEMBI SIBJISIFOT-
Csl OTJIETIbHBIC 3BYKHU peyH ((POHEMBI MIIH MX COCTaBHBIE Yac-
TH — QJUTO(OHBI), a B Ka9eCTBE HAOMIOICHUH BRICTYTIAIOT JIe-
MEHTBI CHIEIHATbHOM KOJTOBOIM KHUTH. DTH 2JIEMEHTHI BHIUHC-
JISTFOTCSI TIPH ITOMOIIIN METO/1a BEKTOPHOTO KBAHTOBAHUSI Ha-

CnoBo «Her»
P(s) 5:1)=0,2

Pls|s)=08 ____omm--tRitei P'(s|s)=0,8

Puc. 4. JIByxypoBHEBasi MaTeMaTHUYECKasi MOJICNb CIIOBaps pacrmo3HaBanus (st ciioB «Ja» u «Het»)
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6opa aKyCTHUECKHX M3MEPEHUH, TOTyJaeMOTo Ha Tare aHa-
7132 3ByKOBOI'O CUTHAJIA.

JIMHTBUCTHYECKAH YPOBEHB PEACTABIACT CO00H 0000-
LICHHYIO MOJIEJIb CIIOBaps1 pacrno3HaBaHus. COCTOSHUSA CHC-
TEMBbI Ha IAHHOM YPOBHE IIPEACTAaBICHBI OT/IEIbHBIMH CII0-
Bamu. s ompeseneHus mapaMeTpoB MOJENN Tpedyercs
3a/1aTh MHOYKECTBO MCXOTHBIX BEPOSITHOCTEH BHIOOPA HAYaIb-
HOTO COCTOSTHHS 1 YCIIOBHBIE BEPOSITHOCTH TIEPEXO/I0B MEIK-
ny coctosHUsIMH. OOBIYHO ATy WH(POPMAIUIO TOJIYYal0T
ITyTeM CTaTHCTHYECKOTO aHAJIN3a I0CTATOYHO OOIBINIOTO 10
00BbeMy TEKCTa Ha sI3bIKE PACIIO3HABAHUS.

[Tpu mpakTHYeCcKo# peann3anuy CUCTEMBI Paclio3HaBa-
HUSI pEUH HEIeTIeC000Pa3HO MPOU3BOANTH TOCTPOCHHE, OTI-
PpeIeIATh MapaMeTphbl U XpaHUTh B TaMsITH oT/enbHpie CMM
JUTSL KaXKJIOTO Paclio3HaBAEMOTO CHCTEMOH CJI0BA, YTO MPHU-
BOJIMT K HEOIPAaBJaHHOMY YBEJINYEHUIO TPEOOBAHHH K 3aHU-
MaeMO¥ MaMsTH U CHIKEHUIO TPOU3BOJUTEIEHOCTH, KOTO-
past SIBISIETCS] KpUTHYIHOM ISt 00€CIeueHNsT BO3MOKHOCTH
paboTsl B peaibHOM MaciiTade BpeMeHu. bonee paruoHans-
HBIM SIBIISIETCSI pa30MEHNUE CII0BA PACTIO3HABAEMOTO CIIOBAPST
Ha HEKOTOPBIE COCTaBHbIC YAaCTH, /ISl K&XKIOH U3 KOTOPBIX
crpoutcs CMM Ha akycTrdeckoM ypoBHe. B mporiecce pa-
0O0TBI aITOPUTMA PACIIO3HABAHUS IOCTPOCHUE MOJETIEH OT-
JICTIBHBIX CIIOB TPOM3BOUTCS Iy TEM JJMHAMUYECKOTO 00be-
JIMHEHMS MOJIEIIEH COCTaBHBIX YaCTEH, BXOAIINX B IX COCTaB.
B T0 e Bpems Ha IMHIBUCTHYECKOM YPOBHE MOJIENb CJIOBa-
Psl IOJDKHA B TIOJTHOM MEPE ONPEAEIISAT BEPOATHOCTH ITPOU3-

HECEHUSI M BEPOSITHOCTH B3aUMHBIX TIEPEX0I0B ISl BCEX pac-
MMO03HABACMBIX CJIOB. Ha 3TOM ypoBHE MOJICITb IPUMEHSICTCS
0e3 KaKuX-Tn00 MOTU(HUKAITHIA, 2 HEOOXOJMAas TIPON3BOIH-
TEJNBHOCTH JIOCTUTAETCS 32 CUCT MPUMCHCHHUS CIICIIHATH3H-
POBaHHBIX AITOPUTMOB, YIUTHIBAIOIINX Pa3PsHKEHHOCTh MaT-
PHIIbI BEPOSITHOCTEH MOJIEITH.

Takum 006pa3oM, caMbIM Ba)KHBIM IIPEUMYIIECTBOM
CMM sBnsieTcst IPOCTOTa JIOTHYSCKOTO BBIBOJA, KOTOpAst
BBITEKACT M3 CHIIBHBIX CTPYKTYPHBIX OTPAHUICHUI MOJICITH.
B cBs13u ¢ 3TUM BaxxHOI TeMOit HccieoBanuii B chepe pac-
MMo3HaBaHUsl 00pa30B SBISCTCS MOUCK MOJIENICH, 00J1agaro-
X CTICAYIOMIAME CBOMCTBAMHU: TIOJTyYCHHEM Kajpa ¢ XOpo-
e pasperarnieii cnocoOHOCThI0, BO3MOKHOCTBIO HC-
TOJIF30BaHMS OTHOCUTEITFHO IIPOCTHIX aJITOPUTMOB JIOTHYEC-
KOTO BBIBOJI4, BOBMOYKHOCTBIO KOMOWHAITMH HECKOJIBKUX MO-
Jiesiel 1715 HOJYYEeHNs] HOBBIX MOJETIEH.
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M. N. Favorskaya, N. D. Torgashin, A. G. Zotin

THE PREDICTION IN SYSTEMS OF PATTERN RECOGNITION BASED
ON HIDDEN MARKOV MODELS

The using of hidden markov models in variable subject-oriented systems of pattern recognition is represented in this
paper. The algorithms of prediction based on these models are analyzed. The possible topologies of hidden markov
models are considered. The example of recognition of sound patterns in restrict dictionary based on this model is

discussed.
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VIIK 372.8:37

X. X. XyCHyTIMHOBa

HEKOTOPBIE BOITPOCBI HPEACTABJIEHUA UTH®OPMAIIUN
B ABTOMATHU3UPOBAHHBIX CUCTEMAX

Paccmompenvl 63aumocesnsu mexcoy d1emMeHmam memamuieckou, epapuyeckoil u npoCmpancmeenHot Mooeietl ut-
Gopmayuonnvix cucmem. I[lpedcmasnen ancopumm npunsmust YynpagieH4eckux QyHKyuonatoHulx pewenui. Ha ocnose
NPUBEOEHHO20 ANICOPUMMA Pealu308aHO OMOOPANCEHIEe MEeMAMUYECKUX OAHHBIX 8 KApMozpa@uieckyro Mooes.

B HacTostiiee Bpemst OHOM W3 OCHOBHBIX KOHIICTIITHIA, UC-
TONTE3YEMBIX B aBTOMATH3UPOBAHHEIX crucTemax (AC) opraHm-
3aIIMOHHOTO YIIPABJICHUS, SIBJISIETCS HCIIOIb30BAaHNE U XpaHe-
HHe rpadUUecKuX JaHHbIX, CBSI3aHHBIX C TEOMETPUUESCKHAM pac-
TOJIOKEHHEM 00BbeKTa ymnpasieHus. Takoe mpencraBieHue
HHPOPMAIINT TIOMOTAeT PYKOBOANUTEIIO OTIEPATUBHO MIPHUHH-
MaTh (PyHKIIMOHAIEHO-OPUEHTHPOBAHHEIC YIIPABICHUCCKIEC
pemenus [1; 2]. TTo cBoeii cyTH opraHu3aliioHHOE yIpaBiie-
HHe TpeOyeT npecTaBieHus Beeil NHGOpMalK B HHTETPH-
POBaHHOM BHIe. DTO TpeOyeT peopraHU3aIi YIPABICHHS B
BHUJIE HH(OPMAIMOHHBIX CHCTEM, HHTETPHPYIOIHX Pa3HOTHII-
HyI0 nH(OpManuio B KapTorpaguaeckoil Moaey.

[Tonoxwum, 4TO MMeeTCst MHOXKECTBO 0OBEKTOB, BBIJIEIsIC-
MBIX B COCTaBE H300payKEHHsI C TOUKH 3pEHHSI HH(POPMAIHOH-
HOT'0 COZIEp)KaHusl, XapakTepa 00padoTKN M BU3yaIN3alluH:

E={el|il1},
e e, — i-11 00bEKT MHOXECTBA £ | — MHOKECTBO MHIEKCOB
00BEKTOB.

I[Tpu 5TOM Ka)KIblii DIEMEHT MHOKECTBA OTIUCHIBACTCS B
BHJIE HEKOTOPOTO KOpTekKa:

€= (dil’ di2’ cee dm)’

d,00Dom(4,); d L0Dom(A4,), ...,d. [1Dom(4, ),

e d, — n-f SIEMEHT KOPTEXka, 3HATEHHE KOTOPOTO OTHCHI-
BaeT i-f K3eMIIAP MHOKECTBA OOBEKTOB; A, — UM aTpH-
O0yTa, COOTBETCTBYIOIIETO 7-MYy DIIEMEHTY KOPTEXKa;
Dom(4, ) — obnmacTs 3nauenns atpubyTa ¢ uMenem A, . HaGo-
PBI DK3EMIUISIPOB 00EKTOB, MMEIOIIME CXOIHbIE 00IIHE Xa-
PaKTEpPHCTHKH, SBIISIOTCS KJIacCaMU OOBEKTOB!

E=(EIE={e0p -, }).

Uh,eO 1, m: At(ejh) :At(eij),

e At(ejh) — Habop aTpuOyTOB, COOTBETCTBYIOIINX /-MY K-
3eMIUTIpYy 00BekTa. Kaxkmplil kiracc 0ObEKTOB IMEHYETCS Ta-
KUM 00pa3oM, 4TOOBI 3TH UMEHA HE COJCPKAIH HEOIpee-
JICHHBIX ¥ HECYIIIECTBEHHBIX 3HAUYCHHUHN 1 ObIIIN YHUKATBHBI.

C MO3MIMHK CUCTEMHOT'0 TOAX01a N300pakeHne HHHOop-
MAaIHOHHBIX MOJIENIEH PEICTABIISIET COBOKYITHOCTD MHOKE-
CTBa TaHHBIX, PA3TUIHBIX TI0 CBOCH (PM3NIECKON IPUPOIE U
(DyHKIMOHAILHOMY 3HaU€HUIO. B COOTBETCTBHM C 9TUM MOK-
HO 3amucarb ]:yp : E - Typ, tne Typ — MHOXXECTBO THUITOBBIX
J@HHBIX; f,  — CIOPBEKTHBHOC 0TOOPaKCHHC.

Jliist ctatndeckoit kapTorpaduaeckoi nH(pOpMAaInH, Uc-
TMIOJIb3YEMOH JUTS YKa3aHHMsI TOCTOSTHHO MEHSIOIIET0Cs MEC-
TOTIOJIO’KEHNUS 00BEKTa YIpaBIIeHUsI (C TIOMOIIBIO CTaTHYEC-
KOTO WJTH JABIKYIIETOCS KapTOTpadhUIecKoro N300pakeHus ),
B 0a3e rpaduuecKux JaHHBIX MOYKHO BBLICIUTH TPU KaTEro-
pvn nanwex Typ = {typ,|A=1,...,3} [3]:

— typ, — IaHHbIE, XapaKTePU3YIOIHE CEMAHTHYECKOE CO-
JepKaHue KapTorpaduaecKuX HHPOPMAITHOHHBIX MOJIEIIeH

U KpUTEpHUH 0TOOpA JJAHHBIX TEMATHYECKOTO THIIA ITPU TeHe-
panm3arym (MacTaOHpOBaHUN ) KAPTEI,

— typ, — rpaduyeckue naHHbIE, 00pasyIoOIIMe A3bIK OTO-
OparkaeMoii KapTorpaUuecKoil MOIETH, KOTOPBIA C ITOMO-
IIBIO YCIIOBHBIX 3HAKOB M JIPYTHX COCTABIISFOIINX OCYIIECTBIIS-
€T B TIPOIIecce BOCTIPUATHS H300paKeHNS TIepeiady HEeKOTO-
POii COBOKYITHOCTH aOCTPAKTHBIX M 000OIIEHHBIX TIOHSATHIA;

— typ, — MPOCTPAaHCTBEHHBIE JIAHHBIE, OTOOPAKAIONIHE
TEOMETPHUYECKYIO CTPYKTYPY OOBEKTOB KapTorpaduaecKo-
T'0 U300paKeHHH.

Hcxons u3 cka3aHHoro, 3auiieM

E={TO, GO, PO},
TOOGOPO=1],

rae TO, GO, PO — cooTBeTCTBEHHO HAOOPHI KITACCOB TEMATH-
YeCKUX, Tpa(puIecKuX U MPOCTPAHCTBEHHBIX 00BEKTOB.

[Tpu aTOM KaKIBIi CMEKHBIH Kiacc pazdouenus £ onu-
CBIBAETCSI CBOMM IOJIMHOKECTBOM arpuOyTOB, KOTOpHIC HE
TIePeceKaroTCs MEKIY COO0i:

A={(A],Dom(4)|i 01},

A9={(4¢, Dom(49))|j OJ},
Al=1{(4,",Dom(4,") |k 0K},
Ard4°04r=0,
rie A — i-e MM MHOJKECTBA TEMAaTHIECKHX arpuOyToB A,
AC — j-e UM MHOXeCTBa rpaduueckux aTpubyToB A%
A" — k-e MM MHOXeCTBa NPOCTPAHCTBEHHBIX aTPHOYTOB;
1, J, K— cOOTBETCTBEHHO MHOKECTBO MHJICKCOB TEMaTHYEC-

KHX, TpaQUIecKuX U MPOCTPAHCTBEHHBIX aTPHOYTOB.

[Tycts flx) n g(x) — npou3BoIbHBIE QYHKIINU NEHCTBU-
TenpHOU mepeMeHHO#. Cynepnosuyueu dTUX (QYHKIUN
(MMEHHO B TOM MOPSAIKE, B KOTOPOM OHU 3aITHCAHBI) HAa3bI-
Baetcs pyHKUus /(x), 001ajatomast Clie Ty oMK CBOHCTBa-
MH:

a) o0yacTh onpeseneHus 4(x) oOpa3oBaHa TEMHU YHUCIIA-
MU X, U3 00J1aCTH onpesieienust GyHKImH f{X), 17151 KOTOPBIX
S(x,) npuHaIexUT 06IacTh onpeaeaeHus GyHKIUK g(x);

0) 3HaueHne QyHKIMHU 7(X) B KaKOH yroJHO TOUKE X, U3
o0IracTH ee oTpeneNeHus CBsI3aH0 co 3HaueHUeM f{x) u g(x)
paBeHcTBOM A(x,) = g(f(x,)).

Bynem 0603HauaTh Cynepro3unuio QyHKINHA y = f(x) I

z=g(x) Tak: (f[&)(x), T. e.

f g
x>y=fix)> z=g(). (D
L/ 4
CireoBaTenpHo,
(FI)(x) = g(f(x)). (2)

Omobpasicenuem Muoxectsa A7 B MHOKeCTBO A° Ha3bI-
BaeTCsl COOTBETCTBHE, MO KOTOPOMY KaKIAOMY DIIEMEHTY
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MHOXKeCTBa A7 COMOCTABNIACTCS OTHO3HAYHO OIIPE/ICIICHHBIN
3IIEMEHT MHOXecTBa A°.

Orobpaxenne ¢: A7 — A° HasBIBaeTCS Clopwbekyuetl, eCITi
JUISL KQKJIOTO DJIEMEHTa A/_G 0 A° nHaiinercs Takoi dIEMEHT
AT0A" aro (A1) @ :AjG.

Orob6paxenne ¢: A7 —» A° Ha3BIBacTCS B3aMMHO OJIHO-
3HAUHBIM WJIN UHbEKYUell, €CIN Pa3HbIC SJIEMEHTHI MHOXeE-
cTBa A" IepeBOIATCS THM OTOOpaKEHHEM B Pa3HbIE dJie-
MEHTBI MHOKECTBA A% 1151 KayKIbIX A 1 r AZT 0A4"uz A . r ¢A2T
BbITeKaeT (4,") ¢ #(4,") ¢.

Eciu otobpaxenue ¢ MHOKecTBa AT B MHOXKECTBO A
SIBJISICTCS OTHOBPEMEHHO HHBCKTHBHBIM U CEOPBEKTHBHBIM,
TO OHO HA3bIBACTCS B3AUMHO OHO3HAYHBIM OTOOPaKEHHEM
MHokecTBa AT Ha MHOXKECTBO A, unu buexyuei AT na A°.

Obpamueim a7t IPeoOpa3oBaHus ( TPOM3BOIHFHOTO MHO-
kKecTBa 4 Ha3bIBACTCS TAKOE MPeoOpa3oBaHKe 3 3TOro MHOXKe-
CTBA, TIPH KOTOPOM CTIpaBeUTHBHI paBeHcTBa 0* 3= [p=¢€[4].

Tenepb paccMOTPUM B3aHMOCBSI3H MEKIY dJIEMEHTaMH
TEeMaTHYEeCKOH, TpauecKoil 1 IPOCTPaHCTBEHHON MoJIesIei
JaHHBIX, KOTOpBIC OyleM Ha3bIBaTh KAPMOocpa@duiecKumu.
BBaenienue cBsi3eil MeX1y TeMaTHIECKUMH U ITPOCTPAHCTBEH-
HBIMH JAHHBIMH IT03BOJISET OCYIIECTBIISTH CTPOTYIO TPUBSI3-
Ky BCEX TeMaTH4eCKUX 0OBEKTOB K 3a/1a4aM OpraHU3aInoH-
HOTO YIIPABJICHHUS U MIPUHATHIO YIPABICHUCCKUX (HDYHKIIHO-
HaJIbHO HAIIPABJICHHBIX PEIICHUH.

ITycte S, 0603Ha4aeT 00BEKT MCCTIET0BaHu, a {0 ()\)}

— IpU3HAKH, oNUCkIBaronye ero. Ecim napamerp 5\ 6y
BBIPAXKaTh KOOPAMHATHYIO (reorpaduuecKylo) XxapakTepuc-
THKY NIpH3HaKa O, B MOMEHT £, 70 {0 ()} . . Torma {a,(A)}
Oyznet kaprorpaduaecKuM JaHHBIM, 0003HAYaEMBIN KaK
aji)= { ji Oxt ) py () (e )}
e x(tk) — reorpauyeckue XapakTEpUCTHKH S; p,— €ro

(usnyecKoe (TeMaTHYECKOE) CBOKCTBO; f,— Q)aKTopLI, BIHS-
I0IUE Ha O0BEKT UCCIIEI0BAHNS,;

(§)=1(§ (;(tk), P () fi () = F([;(tk)p| ) i ) -
Torna

s
mxn

Ix(t ) p (6 f ()
Ha3bIBACTCS KapTOrpadUuecKoil MOICIBI0 HCCICAYEMOro
00BEKTa B MOMEHT £,.
AJITOPHUTM BBE/ICHHUS CBA3CH MKy TEMAaTHUCCKUMU U
MIPOCTPAaHCTBEHHBIMHU JAHHBIMH CIICTYFOIIHH:
1. Ctpourtcs Tabania o0y4eHus:
o

a, a,

S, —Tema 1 ﬁpl fl D{pz f2 D{pl fl e
S, — 2
2 —Tema D‘(plfl [sz f2 IZRpI fI 5
Deyfy B0 0
s H H H 1(]
n — TeMan Wpl fl Dsz f2 DZpI fI

2. Ha ocHoBe 7Toii TaGmutst crpontes kapta F (CX(t) pf ):

'Xmm l

e, fy - O, 1y %P, f S (xMp )
ERpl fl ERp2 f2 ERpI fI \ o2
Doy DR, fy Py )

. . . ;\_\/r
szl fl D(p2 f2 [Rpl fI o

rne F(OK(t)p f,) — oObexT, oToOpakaeMblii HA MOHHTOPE.
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3. Crpowures oneHounas kapra F° (Ck(t) pf ) :
F*(Dx(to) pf)= F'OX(t)pf) FI0 x(t:) pf),
TMOKa3bIBAIOIIAS IMHAMHUKY COCTOSIHHSI CJIOXKHOM CHCTEMBI, TTIE
> €, HEOMaronpUsATHHII
_ Pt
pBbIX
Py to H< €, yIydIIeHIE

37€ck P — OLIEHMBAEMOE CBOWCTBO, € — 3a/IaHHBIA OPOT
CBOMCTBA TEMAaTHYSCKOTO CBOMCTBA;

- > 0, HeOIaronpusATHBINA
1 D
L X = [ 0, 6e3 n3MeHeHus

fout H< O, yaydlIeHne

371ech |, —uccieyemslii pakTop, & —3aaaHHbIH MOpOT hak-
Topaf[3].

Ha sTomM sTame ocyIiecTBiIseTCst NpoLenypa npuHamus.
peutenus.

JJ1st ocyIIecTBIICHNS BTOPOTO ATAla alrOPUTMAa, MBI HC-
TOJIb3YEM CIIEYIOLIYIO0 meopemy: Ipeodpa3oBaHne ¢ MHO-
xecTBa A’ B MHOXKECTBO 4 CyIIECTBYET TOT/IA U TOJIBKO TOT-
J1a, Kor/a ¢ siBisietTcst Onexnuet muoxectna A”[5].

Ha ocHoBe 3T0l TeopeMBlI 110 ITPUBEICHHOMY BBIIIE all-
TOPUTMY MOYKHO PEaIH30BaTh CIOPBEEKTHBHOE OTOOpaKEHUE
TEMaTHYECKUX JaHHBIX B KapTorpaduueckyro MoOJeib
(cM. pECYHOK).
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Ne Haspanue X v u- Bei- Vpo- Ne mar.
n/m puHa coTa BEHb BEpIL
1 Cryn. rop 10 10 7284 7284 0 0
2 Myx. 0611 2725 3462 2628 2593 1 1
3 Kew. o6 2713 588 2628 2593 1 1
—1 4 Brnok A 2809 2784 4434 4399 2 2
5 Brox b 109 132 4434 4399 2 2
—r— 6 1-it orax 1789 4167 4934 1384 3 4
7 2-it arax 1760 2759 4934 1384 3 4
8 Ne 111 6278 4717 567 367 4 8
N Ne 172 —1 4753 6200 467 567~ 4 8
Ne 1 AcanoB ™~ 4782 5323 567 367 5 19
N 2 OpazoB ——-3936 \W 367 567 5 19

OT00paXkeHne TEMaTHYECKHUX TAHHBIX B KAPTOTpahUIECKYI0 MOAECTD

Kh. Kh. Khusnutdinova

PRESENTATION OF INFORMATION
IN COMPUTER-AIDED SYSTEMS QUESTIONS

Interrelation between thematic, graphic and spatial models elements of information systems is considered. Algorithm
of making administrative functional decisions is introduced. Representation of thematic facts based on introduced
algorithm is realized in form of a cartographic model.
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VIIK 655.15.011.42

S1. M. Ilamaumkui

PA3PABOTKA ITPOT'PAMMHOI'O OBECIIEYEHHWSA
11O OPTAHM3AIIUN TPAHCITIOPTHBIX IIOTOKOB
HA IIPEJMTPUATHAX KPYITHOCEPUIHOI' O ITPOU3BOJICTBA

IIpeonazaromes aneopummel u MOOeIU OP2AHUZAYUU MPAHCHOPMHBIX NOMOKO8, RPUBOOUMCS DA3A OAHHBIX NPOSPAMM-
HO20 obecneyenus, 060CHOBANA P PHeKMUBHOCb GHEOPEHUSL HOBOU CUCTNEMDbL.

Ha ¢yHKIIMM TpaHCTIOPTHOH JTOTUCTHKH COCTOAT B YII-
PaBJIEHUN MaTEPUATLHBIMH ITOTOKAMH OT ITPOU3BOUTEIS JI0
ToJTy9aTess mo rpaduky. i1t Toro 9ToOkI pea3oBaTh QyH-
JTAMEHTAIBHBIA PUHIINT JJOTUCTHKHU — I0CTaBKa IPY30B TOU-
HO B CPOK — U JIOOUTHCSI BEICOKOH 3(h(DeKTUBHOCTH CHCTEMBI,
JIOJDKEH OBIT pa3padOoTaH M OCYIIECTBIICH EIMHBII TEXHOJIO-
THYECKHUH MpoIiecc Beeil MPOU3BOACTBEHHO-TPAHCIIOPTHOM
CHCTEMBI Ha OCHOBE HHTETPAllny IPOU3BOCTBA, TPAHCIIOP-
Ta ¥ notpednenus [1].

OOBEKTOM HCCIIEIOBAHMS B TAHHOM CTAThE SIBIISIETCS CHC-
TeMa IUTaHWPOBAHMS TPAHCIIOPTHBIX IEPEBO30K HA TIPEIIPH-
STHH KPYITHOCEPUITHOTO pon3BoJicTBa. [Ipn anannze Ous-
HEC-IIpoIecca IOCTaBKH 1 INIAHUPOBAHUS TPY30II0TOKOB Ha
HpepusTHH ObLIa TOCTpOEHA (PYHKIIMOHATIBbHASI CXEMa TIPO-
mecca qoctaBku rpy30B B ctanaapte IDEFO (puc. 1). Tpebo-
BaJIOCh CIIPOEKTHPOBATH NHPOPMANNOHHYIO CHCTEMY IUIa-
HHUPOBAHUS U KOHTPOJISI TPAaHCIIOPTHBIX CPECTB.

Jlns apTOMaTH3aIMe HOBOTO OM3HEC-TIporiecca ObII0 pas-
paboTaHO NPHIIOKEHHE, TO3BOJISIONIEE BBIMTOIHST CIIEIYI0-
e GYHKIIUH: YUeT TPAHCTIOPTHBIX CPE/ICTB; paboTa C 3asiB-
KaMH Ha ITePEBO3KH; TUIAHWPOBAHKE I'PY30IEPEBO30K; KOHT-

POJIb BBITOJTHEHUS TPY301IEPEBO30K; (POPMUPOBAHHUE U pac-
reyaTka OTYETHOH 1 paboueil TOKyMEHTaIH.

Bce ananorosble mporey pbl MOSKHO Pa3IeiUTh Ha [MIECTh
TPYIIL:

1) oneparnBHas ”HGOpPMAIIUS: 3asBKH Ha IIEPEBO3KY, Tpa-
(PMIK TTOCTaBOK MaTEpPHAIIOB, HATMYHE TPAHCTIOPTHBIX CPE/ICTB,
CIIHCOK PaOOTHHUKOB;

2) CIIpaBOYHUKH: MapKH (COOCTBEHHUKH ) TPAHCIIOPTHBIX
CPEJICTB, PACCTOSIHUS MKy 00BEKTaMH;

3) naHupoBaHue rpaduka 3aBo3a;

4) KOHTPOITH BRITTOTHEHNUS TpaduKa 3aB03a;

5) reHepanysi ¥ neyath BHIXOAHBIX JOKYMEHTOB;

6) cepBHC: BXOJ MOJB30BATEINS CHCTEMOH, HACTPOUKH H
pe3epBHOE KOITUPOBaHKE 0a3bl TaHHBIX.

B pesymrare ananmsa Obi1a chopMHUpOBaHa CIIETyOIast
CTPYKTypa 0a3sl JaHHBIX mporpammbl «llmanupoBanue
TPaHCTIOPTHBIX CPEACTBY (puc. 2):

— Tabnuiia Touek kapTsl (Points) — manHBIE 000 BCEX TOU-
Kax KapThl: TPy300TIPABUTEINH, TPY30I0ITyYaTelH, IepeKpe-
CTKH, TPAHCIIOPTHBIH LIEX;

—Ttabnuna Tuos Touek kaptsl (Point Type);

/—P

AoroBop

Pacuet 3/n
Cocraenexue

Odpopmriennie
nponycka Ha
apeH0BaHHbI
TpaHcnopT

oT4eT 06 apeHae TpaHcnopTa

™

BoAuTENnen n
TPY34MKoB

[l0r0BOpa apeHas! apeHab!

TpaHcnopTa,
pacyeT ¢
apeHaonaTenem

CDprmI/iK 6topo Aorosop

TpyAa u 3/n

paboTHiK Glopo
nponyckos

oT4eT 0 BbiN. paboTe
®opmuposaHme BOAMTENEN U IPY34NKOB

3asiBOK Ha

nponyck—"
apeHabl
ApeHpa
T TpaHcnopTa
akoHomuMCT TL T

apeHpopatens
TpaHCnopTHOro
cpeacTea

(2) 1 nognuce.

(QT

maTepuans!

apeH-

nepeso3ku 3asBKa Ha apeH/y TpaHcnopTa [AOBaH-
Hblit ——TpeboBaHue (2) — Bolpava
maTepuarnos,
3asiBKa Ha onepaTuUBHYIO NEepPeBO3Ky TpaHc- P
nopt noanucaHHble noAnuctiBate
pykoBoAuTent » AHanua n ;b = p  TpeboBaHui
noapasgenexus MonyyeHue TpeboBaHws (npea.)
—Tpe6oBaHus b MnaHnpoBaHne —TpeGoBaHus—p KOPPEKTpOBKa TPaHCMOPTHOro
rpacuk 3arpysku cnucka ?
QDDMMpoaéHMe — P P¥; — rpacuk 3aB03a™ TpaHCOPTHBIX ToeGoBaHus—» ~ CPEACTBa,
TpeGoBaHUit Ha nocTaBoK TPAHCMOPTHBIX p: P / sanpaska
noAnucaHHble cpeacTs MapLIpyTHbIE/ P s KNagoBLUMK
pachuk nocTasku Bblgavy —> cpeacts peacTs, — ocTaska
— TpeGoBaHusi »{ COCTaBneHue nyTesble NUCTHLI A cknaga
varepnancs marepuanos NOAMMCaHHBIX
(npen.) MapLpyTHbIX 1 oneparvaHoe e Bonari
nyTeBbIX pacnopsbkeHve P BuisiBnexve
nncToB, npeabigywero | S@BKA o) cnnapocte
MeHeakep Mo g || nopmMcantble ) o ia cknan, Ha PEMOHT i bemort
MeHexep no NNEHUPOBAHMIO KOppekTupoBka | TpeGosaHus (npeq.) nonyueHme TpaHcnopT » P
Bblaye TpaHcnopTa 1 KOHTPOMb TpaHcnopTa
maTepuanos P P cnucok BbINONHEHNs marepuanos Ha
cknage,
nmMetoLerocst pabot focraska woxat 7L
TpaHcnopTa
MaTtepuanos K
cnmcok ? 3asiBKa Ha wecy
UMetoLLerocs: rcm HasHaueHus:, —
ThaenopT 52:;:,::? I;ZB nposepka TpeGosaHue (2) MaTepuarnos,
D A Py OTl'IyCK rem yenpasHocTi 1 noanucb noanucbiBaHue
OpM1pOBaHIe il —
cnmcka TparcnopTHoro maTepuansi—»  TpeGoBaHwii,
UMeIOLIErocs AvcneTyep- cpeacTea MapLUpyTHbIN/ noanucbIBaHne
ucnpasHoro Oﬂigfgop nyTeson nucT MapLpyTHbIX/
nyTeBbIX NINCTOB
TpaHcnopTa u Tparcnopt TL
ocTaTkos f
Tonnuea, oTNyckK
1 npuemka KnagoBLynK
TpaHcnopTa BOAUTENb noapasgenexns
TPaHCNOpPTHOro
cpeacTea
avcneTyep TL, WHOPMaLMs O XoAe BbINONHEHNS paGoT-
TpaHcnopT TL;
~ T (1) 2 nognuc

noar

¥ MapLLpyTHbIA/NYTEBON NUC’

Puc. 1. ®yHKIIMOHATBHBIE CXEMBI ITPOIECcCa IIEPEBO3KU I'PY30B
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— tabnmna paccrosHu kKapThl (Lines) — cBeaeHus o pac-
CTOSTHHSIX MKy TOYKaMU KapThl. 3aJal0TCs JIBE TOUKH U pac-
CTOSIHHE MEK/Ty HUMU;

— Tabnuna 3asBok (Requests) — cBeeHust 0 He0OX0H-
MBIX [IEPEBO3KAX;

— tabmuia nMetromierocs TpancmopTa (Transport) — cBe-
JICHUS O TPAHCIIOPTE;

— Tabnuna TUNOB TpaHCHOPTHBIX cpenctB (Tran-
sport Type);

— TabJIiMIa TUIOB TOPIOYE-CMa30YHBIX MaTEpUAIOB
(I'CM) (Fuel Type) — cnpaBounuk o Tunam ['CM;

— Ta0nHIla COCTOSTHUN TPAHCTIOPTHBIX cpeAcTB (Status) —
CBEICHHMS O PEMOHTE, IPOPHITAKTHKE U T. I1.;

— Tabnuna coOCTBEHHUKOB TPAaHCIOPTHBIX CPEICTB
(Transport_ Owner) — cripaBOYHHK ITO apEHI0JATEIISIM TPaHC-
MIOPTHBIX CPEJICTB;

— tabnmma rpy3unkoB (Workers) — cBeIeHHS O TPy3UH-
Kax;

—Tabimia BoauTtenei (Drivers) — cBeaeHNs 0 BOAUTEISX;

— Tabnuma mnmaHupoBaHus TpaHcmopra (Tran-
sport Planning) — undopmanus o mMapmpyrax, 3arpy3ke
TPAHCIIOPTHBIX CPEICTB Ha KOHKPETHYIO 1aTy;

Tabauuna TUIAHWUPOBAHMS JOCTaBKH T'pPY30B
(Load_Planning) — nH(popManus, Korjaa 1 KeM Kakue rpy3bl
OBLIT TIepEBE3CHE,

—tabmuua Tunos repeBo3ok (Load Type) — tunsl nepe-
BO3OK: I10 3a5IBKE I 110 rpaduKy HOCTaBOK;

— tabnuma nons3oBareinei (Users) — uHpopmaius oo
MMEHAaX IT0JIb30BaTeNIeil U MX mpaBax JI0CTYIIa;

— tabnma cucteMHoro xypraia (Log) — nHpOopMAaris o
JICUCTBHSIX TTOJIb30BaTEINCH;

—Tabmuma ¢ rpadukom moctaBok (Plan_Of Deliveries) —
rpaduk ocTaBKH MaTepraIoB, HEOOXOIMMBIX JUISl H3TOTOB-
JICHHS] OCHOBHOM IIPOAYKIUH NPEIIPUSTHSL.

OCHOBHYIO 4acCTb IPOTrPAMMBI COCTABJISET AJITOPUTM Te-
Hepanuu «I paduk 3aBo3a» (puc. 3). B HeMm perratotes crieny-

IOIINE 33/Ia9M: TONCK HAMIIYYIIeH 3arpy3KH TPAHCIIOPTHBIX
CpencTB, POPMHUPOBAHNE MApIIPYTa TPAHCIIOPTHBIX CPEJICTB.

Ha Bxozie anroputma 3a1atoTcst CIeayolye napaMeTphl:
CpeIHsIsl CKOPOCTb JIBU)KEHUS TPAHCIIOPTHBIX CPEACTB, Bpe-
Ms Hadasia paboT 10 TIepeBO3KE IPy30B, BPeMs OKOHYAHHUS
paboT 1o MepeBO3KE rPY30B, CPEAHEE BPEMsI 3arpy3KH TpaHC-
opTa, CTPaXOBOYHOE BPEMSI.

1. C moMOMIBIO TEHETHYECKOTO aITOPUTMa PACCUUTHIBA-
eTCsl MaTpulia MOMCKa ONTHMAIBHBIX MapIIPYTOB: KOMMH-
BOsDKED (TPAHCTIOPTHOE CPEICTBO) JOJDKECH BBIWTH U3 IIEPBO-
ro ropoza (Ckiaz / rapax), HOCETUTS 110 Pa3y B HEU3BECTHOM
nopsizike ropoja (iex / ckian) 2, 3, 4, ..., n ¥ BEpHYTHCS B
nepBbId ropoJl. PaccTosiHUS MEX 1y BCEMU FOpOJIaMu U3BEC-
THBI. Ha HayanmpHOM dTarie ciry4aiiHbIM 00pa3oM reHepHpy-
€TCsl HOMYJISIIUS XPOMOCOM M BBIYUCIISIETCSI TPUCTIOCOOIEH-
HOCTB 0cobeili B Hell. Jlanee 13 nonyJasium oTOMparoTes Hau-
6osee mprcroco0IeHHBIE 0COON-PEIIeHHU, CKPEIINBAIOTCS
1 100ABIISTIOTCS B OMYJIALINIO, €CITN OHHM JTyHUIIEe MMEIOIIIXCS
B Hell pemenwii [2]. Kax u B mpupose, B TeHETHUECKOM aJliro-
PHUTME UCTIONB3YEeTCs MEXaHU3M MyTanuii. MyTarum no3Bo-
JISTIOT MCCIIE0BATh HOBBIE 00JIACTH TOBEPXHOCTH PEIICHHUH 1
HE JIAI0T ITOPUTMY 3aCTPEBATH B TOUKAX JIOKAJIBHBIX OITH-
MyMoB. Lk moBTOpsieTcs 10 TeX nop, noka He cpabarbiBa-
€T BEIOpaHHBIN KpUTEpuii ocraHosa [3].

2. IlponsBoanTcs BEIOOPKA TPY30B Ha INTAHUPYEMBIi IeHb
n3 rpadrka HOCTaBOK M 3asBOK Ha TIEPEBO3KH.

3. Beibopka copTupyeTcs 10 BpeMEH! OKOHYAHUS WH-
TepBaJla JOCTaBKU IPy3a.

4. IIpon3BoanTCs BEIOOPKA TPAHCIIOPTHBIX CPEICTB, CIIO-
COOHBIX OCYIIECTBIISITH I'PY30IEPEBO3KN B IUIAHUPYEMBIN
JieHb (puc. 4).

5. Berbopka TpaHCTIOPTHBIX CPENICTB COPTHPYETCS IO CTO-
HUMOCTH TIEPEBO3KH.

6. 113 BBIOOPKH TPAHCTIOPTHBIX CPEICTB BEIOMPAETCA Tep-
BOE TPAHCIIOPTHOE CPEJICTBO, HE BXOAAIIEE B CHMCOK IUIAHH-
PYEMOTo Ha JIeHb TPAHCIIOPTa, ¥ 3aHOCUTCS B HETO.

Transport_Type
—1ID
Trans| Plannin: Trans| Type_Name
Requests el 9 2t Type_Length
ID — Load_Type — ID ID Type Width
Load_Name o Date Number_Plate Type_Height
Load_Quantit; Transport Transp Type +— | Type Weight
Load_Lengthy Load_Type_Name Driver - Transp_Owner — —{Fuel Type
Load_Width Loader Transp_Cost Fuel_Rate
Load_Height - Phone Status
On_Top Load_Planning Path End Time
Load Weight D Remaining_Fuel Fuel Type
Date Date Workers ID
Ti
31 adrtTr i r'n";e Load Type Work D Status Fuel_Type_Name
L —{ Load_ID WorkNUmbe
- Consiger s E N el ID
Lines d Normal_Time Work FIO Transport_Owner
Points Consignee Transp_Plan = Status Name
ID Is End Drivers L_|ID
POINT1 ID _— Owner
POINT2 J POINT_TYPE Plan_Of_Deliveries Driver 1D Essentials
DISTANCE DESCRIPTION D i Driver_Number Contract
Load_Name Driver_FIO
Point_Type Load_Quantity Log
Load_Length D
) Load Width D
POINT_NAME Load Height Users Ei9
On_Top ID User 1D
. ) ser |
IBZ?S—WQ'QM User_Name Action
Start_Time Sser_g?shsmors
End_Time SRS
Consiger
Consignee

Puc. 2. Ctpykrypa BJ] pazpabarsiBaemoii cucteMbl
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7. U3 criucka rpy30B BHIOHpAETCs IEPBBIH.

8. M3 ciiicka IiiaHupyeMoro Ha JIeHb TPaHCIOpTa BBIOH-
paeTcsi TPaHCIOPTHOE CPEIICTBO, KOTOPOE HAWITYUIINM 00-
pa3oM OCyILIECTBUT NIEPEBO3KY.

9. Ecriut TpaHCTIOPTHOE CPEICTBO HAliIEHO, TO BHITIOHS-
eTcs mepexoa K 1. 12.

10. ITpoepsieTcs, ecTh U elje CBOOOIHBIE TPAHCTIOPT-
HBIE CPEJICTBA B BEIOOPKE.

11. Ecinm TpaHcnopTHOE CPECTBO HalEHO, TO BBIITOJHSI-
€TCsI IEPEXO K I1. 5.

12. Boiraetcst cooO1eHEe 0 HEBO3MOXKHOCTH COCTaBIIE-
HUs rpaduka 3aBo3a Ipy JaHHBIX apameTpax. BeimonHser-
csnepexon K. 15.

13. TIporcxoinT N3MEHEHHE MapIlIpyTa TPAHCIIOPTHOTO
cpencTsa. TpaHCIOPTHOE CPEACTBO MMOMEYACTCS KAK 3aHs-
Toe (Ha mapuipyte). [ py3 momeuaercst Kak 3aruiaHMpPOBaH-
HBII 1 yAamnseTcs u3 BeIoopku. Eciu rpy3 mepeBo3uTcs gac-
THYHO, TO B BEIOOPKE TPYy30B BEIYNTAETCS KOMMYECTBO 3aria-

HHPOBAHHOTO TPy3a.

PaccunTbiBaem MaTpuLy AnvH
HauMeHbLLINX NYTEeR U MaTpuLy
HaXoXAeHWs MapwpyToB

i

Bbibvpaem 3 nnaHa noctasok
3asBOK IPy3bl Ha M1aHNPYEMbIil A eHbl
v copTupyem ux no nonio End_Time

A2
CopTupyem TpaHcnop THele cpe ACTEa|
no nonto Cost

A3

Vs »
Eepem nepsoe TpaHcnopTHoe
CPefcTBo, He BXOASLIEE B CNCOK
NNaH1pyemMoro TpaHcnopTa v 3aHocum
B CMIUCOK N MlaH MPYeMOoTo TpaHCcnopTa
A4

i

Bepem nepayio 3asBky U3 cnucka

!

BbiGMpaem TpaHcnop THoe CpeacTBo|

13 cnucka NnaHupyeMoro TpaHcnopTa,

KOTOpO€ Hauny4wnm o6pasom
OCYLLECTBUT Ne peBO3ky

A5

A6

TpaHcnopTHoe

CTb €le TPaHCnopT? CpeACTBO HailfjeH 0?
A7

A8

Het Aa
Boigaem coobuweHne o ViameHsiem MappyT TpaHcnopTHorg
HEBO 3MOXHOCTM COCTaBMEeH s NnaHa| cpe/cTBa, yaansem rpya us cnucka
NepeBo3OK NPy fAaH HbiX NapameTpax|
A9

A10

Ypansem Heucno nb3aye Mbii
TPAHCMOPT M3 Cncka NaHUp yemorol
TpaHcnopTa

A11

EcTb ewe rpy3bi?
A12

HeT

Puc. 3. briok-cxema anroputma reHepanuu rpaduka 3aBo3a
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14. 113 crivicka 3aruiaHipOBaHHBIX TPAHCHIOPTHBIX CPE/ICTB
yAaIseTcst CBOOOAHBIN TPAHCIIOPT.

15. Ecnii BBIOOpKa TPY30B HE MyCTa, TO BBITTOTHICTCS TTe-
pexonki. 6.

16. Koner paboThI anropuTMa.

B KoHI1e pabOTHI aNTOpUTMa BBIAAETCS KOJTUIECTBO 3all-
JIAHUPOBAHHBIX TPAHCTIOPTHBIX CPEACTB M KOJIMYECTBO apeH-
JIOBAaHHBIX TPAHCTIOPTHBIX CPE/ICTB.

CremyeT OTMETHTh HU3KYIO CTOUMOCTb TJAHHOM CUCTEMBI,
TaK KaK €¢ COMPOBOXKICHNE 1 OTIAKA IIPOU3BOANTCS CHIIAMH
npeanpusaTHs 0e3 IPHUBJICUYEHNS CTOPOHHHX (PUPM 1 Ccrierna-
mucToB. CHcTeMa MOJTHOCTBIO OPUEHTUPOBAHA Ha HYXK/TbI IIPe/I-
npusTas. CyIecTByeT BO3MOKHOCTD €€ JOPaOOTKH B TIPOIIEC-
Ce BKCIUTyaTalluy C y4eTOM BO3HUKAIOLINX ITOTPEOHOCTEH.

BonpmmnaceTBo nH(opManmonusix cucreM MRP / ERP-
KJ1acca IO03BOJISIOT JIMIIG TUIAHWPOBATh Tpaduk 3aBo3a, He
YUUTHIBast KPUTEPUH ONITUMATIBHOCTH ITPH JOCTABKE MATEPH-
asoB. BHeipenue nH(pOpMaIOHHON CUCTEMBI TUIAHUPOBaA-

Havano

PaccmaTtpusaem nepsoe
TPaHCNOpTHOE Cpe/ICTBO U3 cnucka
NNaHUpyeMbIX TP aHCMOP THBIX GP EACT!

B1

[lobaBnsiem Bpems Npoesaa or
nocneaHe i To4YW Mapwpyra Ao
oTnpasutens

CTb OTNpaBuTes
pysa B MapuwpyTe?
B3 B2

na

[lobansiem Bpems Npoesaa of
nocneHe i ToukM MapwpyTa 1o
nonysarenst

ECTb nonyarenss
map wpyTe?

B85 B4

na

BbMMCIISEM JONONHUT ENILHOE BPE M,
NPy ABUKEH UM C AaHH bIM P Y3OM

BLwMCTIAe M Bpe N KOrAa rPY3 GydeT]
AocTaeneH nonyyarento

B7 B6

Ykna aeisaemcs B

3a/iaH HbI WHTE pBan

BpemMeHn?
B8

»
Aa
BblMMCIISIEM CIONEKO IPY3a
NOMECTUTCA B TPAHC OPTHOM
cpencree

B9

l Het

Bhiuvcnisie M adbe KTUBH OCTb AaHHO it
Nepeso3ki U 3aHOCHM ee B Maccus

B1

.

Mepexoaum K cne ayio wemy
TPaHCnopTHOMY CpeacTsy

B1

ECTb ewe TpaHcnopra
cnucke?
B12

Het

B bIGVIP 3EM TPaHCNlOPTHOE CPEfCTBO
HanBONbLIK M 3HAYEH NeM KPUT ep us
b hekTMBHOCTU

Puc. 4. briok-cxema anropuT™Ma BEIOOpa HAMITYYIIETO

B13

TPaHCIOPTHOI'O CPEACTBA



Mamemamuxka, mexanuka, ungpopmamuxa

HHS TPAHCIIOPTHBIX CPEJICTB ITO3BOJIUT ONITUMANIBHBIM 00pa-
30M, C IOMOIIBI0 MAaTEMAaTHYECKUX METO/IOB U aJITOPUTMOB)
IUIAaHUPOBATH TPAHCIIOPTHBIEC IEPEBO3KH Ha MPEANPHATHH.

[Tpu sToM BHeipeHUE HH(POPMAIIMOHHOW CUCTEMBI 1aCT
CIIEAYIOMINH IKOHOMHYECKUH 3 eKT:

— COKpAILAeTCsl JUCTICTYCPCKUI COCTAB, MOSABISIETCS BO3-
MOXXHOCTB TIepepacipe/ienieHus pabOTHUKOB Ha y3KHE Mec-
Ta NPEeIPUSTHS;

— IPU PalMOHAIBHOM IUTAHUPOBAHUU TPAHCIIOPTHBIX
MEePEeBO30K NCUE3HET HEOOXOAMMOCTh B 3aKYIIKE TOTIOIHU-
TENBHBIX SJIMHHUI] TPAHCTIOPTHBIX CPEJICTB, TAK KAK CYIIIECTBY-
I0MIWiT TpaHCHOpT OyJIeT paBHOMEPHO U IIOCTOSIHHO 3arpy-
skeH. [10SBUTCS BO3BMOXXHOCTB KOHTPOJIMPOBATD ITOTOK JIBH-

JKSHUsI TPAHCIIOPTA B PEaibHOM BPEMEHH, YTO CHU3HT MPO-
CTO¥ TpaHcropTa K00 ero nepe3arpysKy.
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Ya. I. Shamlitsky

SOFTWARE ENGINEERING ON ORGANIZATION OF TRANSPORT STREAMS
AT THE ENTERPRISES OF LONG PRODUCTION RUN

Algorithms and are in-process offered model of organization of transport streams, the database of software is resulted,
the substantiation of efficiency of introduction of a new system is made.
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VIIK 629.78

A.H. Axumos, M. /1. Estudses, E. A. JIsicenxo, T. U. ConoBsera, A. K. [llarpos

AJITOPUTM AHAJIN3A SKCIIEPUMEHTAJIBHBIX TAHHBIX
N PACUYETA PEXKUMA HATPY)XXEHUA ITPU BUBPAIIMOHHBIX UCITBITAHUAX
KOCMHNYECKOTI'O AIIITAPATA

IIpeonooicen ancopumm aHaru3a SKCNEPUMEHMANLHIX OAHHBIX NPU BUOPAYUOHHBIX UCILIMAHUAX U NPOYedypa pacue-
Ma ypoeHell HazpyHceHus KOCMULECK020 annapama (3aUcumMocns YCKOPeHUs om 4acmomaul) 8 unmepgetice Kocmuyec-

K020 annapama ¢ 8ubpocneHooM.

B nacrosmee Bpems mpu pa3paboTke 1 Ha3eMHOU OTpa-
0OTKE CJIOHBIX CUCTEM B PA3IMYHBIX O0JIACTAX TEXHHKH
(aBMAIIMOHHOM, KOCMUYECKOM, CYJOCTPOUTEILHON U T. J1.) BCE
GornbIee 3HAYEHUE TPUAACTCS MOJICITHPOBAHUIO TIOBEACHHS
9TUX CHCTEM B YCIOBUSAX SKCIUTyaTalllH, YTO MTO3BOJISET MPE-
CKa3aTh [TOBEICHIE PEANbHON KOHCTPYKIHH U TIOMOTAEeT 13-
0exxaTh aBAPUIHHBIX CUTYAIHH.

[TpoBenenune BuOponcnbITaHNi TPeOyeT 3HAYNTETBHBIX
MaTepuaabHbIX 3aTPart, U MO3TOMY HEOOXOIMMO, YTOOBI 3TH
UCIIBITaHUs OBUTH IPOBEICHBI C MAKCUMAIIbHOHM Y (EKTHB-
HOCTEIO.

B cratse [ 1] ocBelieHb! MPUHIMIHAIBHBIE BOIPOCHI IPO-
BEJICHUS TUHAMAYICCKUX (BHOPAIMOHHBIX U aKyCTHIECKUX )
UCTIBITaHNH KocMIdeckux armaparoB (KA) Ha 3aBepiiaronyx
STamnax UX U3rOTOBJIEHMUS C LIEJIbIO BBISBJICHUSI TEXHOIOTYEC-
KHX J1epeKTOB COOPKH.

[Tpu npoBeeHNK BUOpAIIMOHHBIX HcnbITaHnil KA ogHu-
MU 13 BKHEHIIINX SIBISIOTCS CIIETYIOIINE TATTbL:

— aHaJIN3 YKCIIEPUMEHTAIIBHBIX JaHHBIX;

— pacdeT HCTBITAaTeIFHOTO PEXKUMa BUOPAIIMOHHOTO BO3-
nevicteus Ha KA B BUJie 3aBUCHMOCTH YCKOPEHHSI OT 4YaCTOTHI
B uHtepdeiice «KA — BubpocTeH .

OKcrepruMeHTaIbHbIC TAaHHBIC IPEICTABISAIOT CO00ii 3a-
BUCHMOCTH BUOPOYCKOPEHHH OT YaCTOThI C U3MEPUTETBHBIX
JIATIMKOB (AKCEIEePOMETPOB) MTPY BO3ACHCTBUH HAa KOCMUYEC-
kuit anmapat (puc. 1, 2), mpu 3TOM pa3IHyYHbIE SIEMEHTHI
KOHCTPYKIH KA MMEIOT pa3auyHbIe 10 YacTOTE W aMILIN-
TyJI€ OTKIIMKN YCKOPEHUH aMITUTYJHO-4aCTOTHbIE XapaKTe-
puctuku (AXY) anemeHToB KOHCTpYKIHH KA.

1

N\

Puc. 1. Cxema pa3zmenienus akcenepomeTpos Ha KA npu
MIPOBE/ICHUY BUOPOUCIIBITAHUIL: / — aHTCHHBIHN OJIOK;
2 — akcenepoMeTpsl; 3 — KOCMHYECKHI anmapar; 4 — ycTpoHCTBO
OT/ICJICHNS; 5 — ITHEBMOOTIOPHI; 6 — OCHACTKa; / — IIapOBOM
mapHUp; § — MEKTPOIUHAMUYECKUI BUOPOBO3OYIUTEb
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Heo0x0anMocTh pacyera UCIBITATeIEHOIO PEKIMa JIOTH-
YECKH BBITEKACT M3-3a CYIECTBEHHON HEPAaBHOMEPHOCTH aM-
TUIATYHO-4aCTOTHBIX XapaKTEPUCTUK IEMEHTOB KOHCTPYKIMH
CITyTHHKA, Ha KOTOPBIX ycTaHOBJIeHa armaparypa KA. Cieno-
BaTeJIbHO, IPH BUOPAIIMOHHOM KHHEMaTHIECKOM BO30Y K ie-
HuM KA Ha pe3oHaHCcax 9THX SJIEMEHTOB B MECTAX KPEIUICHHUS
arnmaparypbl MOTYT BO30OYANTHCS] TAKUE HArpy3KH, KOTOpbIE
3HAYHTENBHO IIPEBBIIAIOT HATPY3KH, HCTIOIB30BABIINECS IS
ABTOHOMHOM OTPaOOTKH anapaTypbl Ha BUOPOIIPOYHOCTD, U
KOTOpbIE MOT'YT IPHBECTH K TIOBPEIKICHUIO allllapaTyphl.

5

IS

Bubpoyckopenne, g

20 30

== ba30Basl IIMTa KPEIVICHHsl AIrapaTypbl HOJIC3HOH HArpy3KH

50

=== ==KpoHIITei{H KPEIUIeHHs anmapaTypbl Ha TePMOKOHTEHHEPE

Kponnumeiin KpervieHus anaparypbl Ha TEIJIOBOM pajiiaTope

Puc. 2. AMHJ’II/ITyZ[HO-‘»IaCTOTHI)Ie XapaKTEPUCTUKHU PA3JIMIHBIX
3JIEMEHTOB KOHCTPYKIWHU ITPU BI/I6paLII/IOHHOM BO3Z[€I710TBPIPI

HU3KOTO ypoBHs Ha KA

PaccMoTpuM asrOpuTM aHamM3a SKCHEPUMEHTATBHBIX
JaHHbIX B Bujie AUX 1 pacuera Ge30macHbIX ypoBHEi BUOpa-
IIHOHHOTO0 Bo3IeiicTBrsg Ha KA.

[Tpennonoxnm, 9T0 Ha 3aJa011ee KHHEMATHIECKOE BO3-
Oyxenne A, = A (W) MOIyYeHbl OTKIMKH aMILTUTYL yCKOpe-
HUH B MECTaX YCTAaHOBKHU aKCEIEPOMETPOB B BUJIE

A=A (w).
Boruncnnm 3aBUCUMOCTH NTEpeJadl YCKOPEHUH IS Kax-
JIOM TOYKH KOHTPOJIS 1O (hopmyIie

K;(0) =—.
(@ A

3areMm ciesaeM NPOrHO3 PeaKkIuy Kax 101 TOUKH Ha HOp-
MHUPOBAHHOE UCTILITATENLHOE BO3ICHCTRIE A | () B PE/TIO-
JIOKEHHH O TMHEHHOCTH Pa3BUTHS aMILUTUTY] HA yBEITNICHIEC
AMIUTUTY/IbI HATPY3KH:

AH(('O) = I<iAOH'

[Mosy4eHHbIe 3aBUCUMOCTH COMTOCTABUM C 3aBHCUMOC-
THIO PEeXKHMMa HArpyKeHusi MPUOOPOB JJIsl KX aBTOHOMHOMN
OTpabOTKH:

A
Kl'l - H <0187

aBT

e K, — Koo GUIMEHT JOCTIKEHNS HCIBITATENBHON HATPY3KH.
Teoperuuecky I0IKHO BBITIONHATLCA paBeHCTBO K = 1.
OpnHako 37ech HeOOXOIUMO OTMETHTD, YTO MPUOIMKATHCS K
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UJIeaJIbHOMY COBIIQJICHUIO C PEXKUMOM HarpyKeHHs PHOO-
POB PHCKOBAHHO MO CICAYIOIIUM COOOPAKEHUSM:

— aBTOHOMHas 0TPabOTKa POU3BOIUTCS C HOPMHPOBAH-
HOH MOrpeNIHOCTBIO 3a/1aHus pexknMa He Xyxe d = +20 %;

—3aJIaHHe UCTIBITATeIIEHOTO pexknMa 1t KA mponsBouT-
Cs ¢ HOPMUPOBAHHOM MOTPEITHOCTBIO He XykKe d =15 %o,

— HIOTPELTHOCTD ONPEACICHUS AMIUTUTYJT yCKOPEHUH 13-
MEPHUTETBHBIMH CPEACTBAMH d, JIOJKHA OBITH HE XY¥Ke
d =+11,5%.

Taxkum oOpa3oM, BEIOMpas HANMXYAIINI BapHaHT U3 TI0-
JY4EeHHOM N3MEpHUTENbHON HHPOPMAIMU U 33/1aHHS PEXKHU-
Ma, HeOOXOMMO CHU3UTH MicanbHbi kodpduuuent K u
cllenarth ero paBHBIM
5,

100

Ecrm pyrxms K () 20,8 B manazonax 9actor 0.35 W< W,
T. €. Ha KPUBOM PE30HAHCA HE BBINOIHAETCS YCI0BUE HEIIPE-
BBINICHUS OTKJIMKA HAJl PEKMMOM aBTOHOMHOM 0TPabOTKH,
TO HEOOXOIUMO CHIDKCHHE MCIIBITATEIEHOTO YPOBHS CITYT-
HUKa Ha IPONIOPLIUOHAIBHYIO BenurHy oTHOLIeH!s K . T1o-
9TOMY JUISI PE30HAHCHOI'O AUaIta3oHa 9acToT ooj <w< (.-.)j+l
MpOIIEypa TSl BCEX TOUCK KOHTPOJISI KOHCTPYKIIMH Oy/IeT pac-
CUUTHIBATHCA 110 (popmyIte

K, =1-

! :i

a Juist W< WS W, — 10 dopmyite
= A

AT,

i

[To nmomy4eHHBIM pe3ylbraTaM CTPOUTCS 0000IIeHHAs

(ornbaromast) 3aBUCMMOCTb OTKJIMKA KOHCTPYKIINU
A =A(w)

1 PO IITb HATPYIKCHHS
A=A (w)

JUISL BCETO UCTIBITATEIFHOTO ANANa30Ha YacToT.

AHanm3upys NoayueHHbIH pe3yJIbTaT, He0OXOUMO HMETh
B BH/TY, UTO HCIIBITATEIILHBIN YPOBEHb HU B OJIHON 00JIaCTH HE
JTOJDKEH OBITh MEHBIIIE SKCIUTYaTallHOHHOTO YPOBHS J((W), KOT-
J1a MCTIBITAHHS CTAHOBSITCSI OECCMBICIICHHBIMH, T. €. A > D.

B ciry4ae nomy4eHus OTpHIaTeNnsHOTO Pe3ysibrara Heoo-
XOZMMO ITPOBECTH JIOTIOIHHUTEBHBIN, OoJiee ITyOOKuii aHa-
JIM3 Pe3yNIbTaTOB 3KCIEPUMEHTAIBHON OTPAOOTKH y3J1a WITH
mpubopa, Ha KOTOPOM 3apETUCTPHUPOBAHBI CIUIIKOM OOJb-
e K03 GUIMEHTHI Iepejadi yCKOPEHHH.

Cremyer ouepKHyTh, YTO M3-32 0E3yCIOBHOH BaKHOCTH
BBITTOJTHEHUSI TPEOOBAHHS O HETIPEBBIIIICHUH B MECTaX Kperuie-
HMSI aNapaTypbl HOPMUPOBAHHBIX HATPY30K, a TAKKE TIepeHrC-
JICHHBIX BBIIIIE TIOTPEIIHOCTEH 3a/IaHNs] HCTIBITATEIIBHBIX PEKH-
MOB 1 I3MEPEHHSI aMILTUTYJT YCKOPEHHH, pacueT peXxnma Harpy-
JKEHUSI M BUOPAIMOHHBIE MCTIBITAHNST KOCMITIECKOTO arlapara
TIPOBOJISITCS B HECKOJIBKO ATAIIOB, KaK ITPABHJIO B TPH Tara.

1-#i aTan — ucneitanusg KA Ha HI3KOM ypoBHE. [ BuoO-
paronHoro Bo3aencTBust Ha KA ncnonbs3yeTcs 3apanee 3a-
JIaHHBIA PEXXUM HarpyKeHus Majoro ypoBHs. [Ipenycmar-
pHUBaeTCs, 4TO IIPU TAKOM pekuMe Harpykenus KA B mecrax
KpETUIeHHs armaparypsl He OyIyT MpEeBBIIIEHBl HOPMUPO-
BaHHbBIE HATPY3KH1, KOTOPBIE HCHOMB3YIOTCS [Tl aBTOHOMHOM
0TpabOTKH, OJIHAKO IO OTKJIMKAM aKCEeJIEPOMETPOB P STOM
Oy/TyT HOJTydIEHBI JOCTOBEPHBIEC aMITUTYAHO-9aCTOTHBIE Xa-
PaKTEPUCTHUKH.

[Nomy4eHHbIE 3KCTIEPUMEHTATBHBIC TAHHBIE IO H3JT0KEH-
HOMY BBIIIIE aJITOPUTMY HUCHOIB3YIOTCS JUIS pacdyera JBYX
TIOCIIEAYIOIINX PEKUMOB UCTIBITAHUN CITyTHHUKA: IEPBBII —
JUtst 2-T0 dTana ucnbsitanuit KA Ha cpeHeM ypoBHE, BTOPOit
— 1715t 3-TO 3Tara NCTIBITAHUH Ha BBICOKOM YPOBHE.

Pacuer pexwma 1 2-r0 3Tarna NCIBITaHuH 00BIYHO TIPO-
BOAMTCS UCXOJ151 M3 ycnoBus HenpenbiteHus 50...70 % Hop-
MHPOBAaHHBIX HarPy30K B MECTaX KPETIJICHUS alapaTypsbl,
JUIst 3-ro HTarna ucnbITaHuii n3 yenosus HenpesbiieHus 100 %
HOPMHUPOBAHHBIX HATPY30K B MECTaX.

[To oTknMKaMm, MOTy4YEeHHBIM P UCTIBITAHUSIX HA 2-M JTa-
e, YTOUHSIOT AUHAMHUKY HU3MEHEHUs aMIUTUTYJHO-4aCTOT-
HBIX XapaKTEPUCTUK KOHCTPYKIINH B 3aBHCUMOCTH OT U3Me-
HEHMsl ypoBHEH Harpyxenust KA u nmpu HeoOX0AMMOCTH
TIPOBO/SIT KOPPEKTHPOBKY PACCUNTAHHOTO PEKUMA JITS 3-TO
JTara UCIbITaHUM.

[Mocne ucmertanmii KA Ha 3-M 3Tamne ¢ BEICOKHM YPOB-
HEM Harpy»XeHHs IPOBO/ISIT CPABHEHNE MTOTYICHHBIX OTKIIN-
KOB C HOPMHPOBAHHBIMU Harpy3kaMu Ha ammaparypy, 4To-
ObI TOATBEPIUTH TPABUIBHOCTH AITOPUTMA aHAIN3a SKCIIe-
PUMEHTAIIBHBIX IJAHHBIX U pacyeTa peKMMOB BUOPAIIIOHHO-
TO Harpy>KeHHs Y BUOPAIMOHHBIX NCTIBITaHmsIX KA.

[TocnenoBaTenbHOCTb HCIBITAHUMN, aHATTN3A OTKIUKOB U
pacueTa pexXxMMOB Harpy KeHHi IpeicTaBieHa OJIOK-CXeMOM

(puc. 3).

1 oran ucnertannii KA

Pe’knM HU3KOrO YPOBHs

IHopmupoBaHHbIe Harpy3ku Ha anmapatypy KA
100 % | 50-70%
Pacuer 2-x pe:KHMOB MCIBITaHMI

HOJ’IY‘ICHHC M aHAJIA3

| | AMIUIHTYIHO-HaCTOTHAIX

XapaKTEpUCTHK (OTKJ]MKM
AKCEICPOMETPOB)

Pexunm
CPE/IHEr0 YPOBHs

Pexum
BBICOKOT'O YPOBHS

|

50-70% HOPMUpPOBAHHbIE HATPY3KH
Ha annaparypy KA /
CpaBHEHHE HOPMUPOBAHHBIX HATPY30K I

aMmi lJll/l'l'y}.ll[()-‘iﬁC'l 'OTHBLIX xapaK‘repucl UK
(OTKITMKH aKCeIepPOMETPOB)

Il _—

Koppektuposka peskiuma BEICOKOr0
YPOBHS
PesXMM BEICOKOTO YPOBHS

2 yran ucnetannii KA

Pexum cpeTHEro ypoBHs

[omyuenue 1 anamis
AMILIMTY/IHO-4aCTOTHBIX
XapaKTCPUCTHK (OTKIHKH

aKceNepoMeTPOR)

3 oran ucnsrranuii KA

Pexnm BBICOKOTO YPOBHsA

100% HOpMHpOBAHIEIE HATPY3KH

AMINIMTYIHO-4aCTOTHBIX
na anmmaparypy KA YA ‘

XapaKTEePUCTHK (OTKITHKH
AKCeJIepOMETPOB)

CpaBHeHHEe HOPMUPOBAHHBIX HATPY30K
AMIUTHTYIHO-YaCTOTHEIX XapaKTePHCTHK
(OTKITMKH aKCeJIepOMETPOB)

| IMosyuenne n ananmus

Puc. 3. briok-cxema mocjie10BaTeIbHOCTH NCIIBITAHUA,
aHaJK3a OTKIMKOB 1 (QOPMHUPOBAHUS PEIKUMOB UCTIBITAHUIMA

B kauectBe npuMepa NpuBCcAEM OJIMH U3 BApUAHTOB q)Op-
MHPOBaHUA pEIKUMaA BH6pOHCHBITaHHﬁ B AuaIia3soHe 4aCToT
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ot 5 mo 100 I'm kocMugeckoro ammapara «kcmpecc-AM22y»
COBMECTHOTO MPOU3BOJCTBA Hay4HO-TPOM3BOIACTBEHHOTO

4
HIX BK1,2
{40.9; 1.98)
351 © H24Z CB1.2
32,0, 0,53)
H11¥ [B1,2
37 125,3; 1.36)

H24Z CB1.2
(22,4, 0.95)

— H11Y OB1.2

00BeIMHEHHS NPUKIAJHON MEXaHUKH MMEHHU aKaJIeMHKa
M. @. Pemrernera (HI1O IIM) u ¢pupmsr «Alcatel» (puc. 4).

HTX BK3 4

B4Y 17N2263

B5Z BYCOC

H13Y BMNK
(776, 261K SR

HIY' BK1.2
(68,9, 1,81)

HIOY 65,6 i
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Puc. 4. Pe3ynbrarel m3MepeHni BHOPOYCKOPEHWH TP BUOPALIMOHHBIX HATPYy3KaX
Ha c(OpPMUPOBAHHOM pexrMe Buopoucnbsitanuii KA «Oxcnpecc-AM22»

B 3aximrouenue caenaeM BBIBOJI, YTO IPUBEICHHBIN aJIro-
PHUTM aHaIN3a SKCIEPUMEHTAIBHBIX JAHHBIX JIETKO TIPOTPaM-
MUPYETCSI ¥ MOJKET OBITh TPUMEHEH JIJIsi KOCMHYECKHX ara-
paToB Pa3IMYHOTO KOHCTPYKTHBHOTO NCTIONHEHUSL. [Tomoxku-
TENBHBIE PE3YNIBTAThI IO NCIIOIB30BAHMIO MPEATIOKEHHOTO
ITOPUTMa MOJYYEHBI TIPH BHOPOHCIBITAHUSX OOJIBIIOTO
ronnyectBa KA HITO IIM, B TOM 4mcIIe ¥ BBITTOJIHEHHBIX 10
MexayHapoaHbsiM KoHTpakTaMm («SESAT», «Dkcmpecc-
AM1» — «Oxcnpecc-AM4y).

Crnemyer OTMETHUTb, YTO OTKIMKH KOHCTPYKIIMU HA HU3-
KOM U BBICOKOM YPOBHSIX MOTYT OBITH HEHPOIIOPIHOHAIb-
HBIMH, YTO CBUJICTEIILCTBYET O HEJTMHEHHOCTH KECTKOCTHBIX
XapaKTepPUCTUK KOHCTPYKIMH. JIJIst 9THX ciTyyaeB HEOOXOH-

MO IPEAYCMOTPETH MIOBTOPEHUE OMMCAHHOM BBIIIIE MPOIIE-
JIYPHI JUTS TIPOMEKYTOYHBIX YPOBHEH HATPYKESHHS U TPHHS-
THs1 00JIee TOYHOTO PEIICHUS.

Bubanorpaduyeckuii cnmucox

1. BersaBienne geekToB KOCMHYIECKHX alliapaToB B IIPO-
[Ieccax MCIBITAaHUH Ha BUOPAITMOHHEIC U aKyCTHIECKUE BO3-
JICUCTBUS B MCTIBITATEIbHOM JTabopaTopuu / B. 1. Xanumano-
Bud, A. K. Hlarpos, E. A. JIeicenxo, M. /1. EBtrdnes // BectH.
Cub. roc. a3pokocMud. yH-Ta uM. akaj. M. @. PenrerHena /
Cub. roc. aspokocmud. yH-T. Bemr. 6. Kpacnosipck, 2005.
C. 174-178.

A.N. Akimov, M. D. Evtifiev, E. A. Lysenko, T. I. Solovyeva, A. K. Shatrov

AN ALGORITHM FOR ANALYZING THE SPACECRAFT VIBRATION TEST DATA
AND PREPARING THE ACCELERATION INPUT LEVEL

In this article it is proposed the approach for analyzing the spacecraft vibration test data and defining an acceleration

input level at the spacecraft / shaker interface.
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B. B. Banos, 1. A. Makcumos, C. B. banmamos, A. B. IlepByxun, A. b. Hagupanze

METOAOJIOT S OBECIIEYEHUS CTOMKOCTH
KOCMHMNYECKOTI'O AIIITAPATA B YCJIOBUSAX I1IJIA3ZMBI,
®OPMUPYEMOM CTAIIMOHAPHBIMH IIJIASMEHHBIMU IBUTATEJISAMHA

Ipeocmasnena memooonozusi obecneyenus cmoukocmu OOPmMosol annapamypul u Kocmuueckoeo annapama (KA) 6 ye-
JIOM K 8030€liCm8uio naazmvl, popmupyemoni cmayuonapuvimy niazmennsimu ogueamensvu (CI1N). Paspaboman aneopumm
OP2aHU3AYUOHHO-MEXHUYECKUX MEPONPUSMULL, NO3GOISIIOWUL MUHUMUZUPOBAMb HeecamueHoe go30eticmeue niasmul CIIJ], ko-
MOpbLIL NPouteN NPAKMUYecKyo anpobayuio Ha écex cmaousix cosoanus KA u nokasan ceoio s¢hpexmusnocmo 6 npoexmax
peanuzyemvlx Hayuno-npouseo0cmeeHHblM 00beOuHeHueM nPuKiaoHol Mexanuku umenu akaoemuka M. @. Pewemnesa.

ObecrieueHre KOHKYPEHTOCIIOCOOHOCTH COBPEMEHHBIX
BBICOKOOPOMTANIBHBIX KOCMHUYECKUX armaparos (KA) csi3u
Ha MUPOBOM PBIHKE TPEOYET CHIKEHUSI UX CTOMMOCTH U T10-
BBIIICHNS HA/ISKHOCTH MIPH JUTUTEITBHON SKCIUTyaTaluy. DTO
olpe/iensieT MPUMEHEHHE HeTPaINIIMOHHBIX KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX pelIeHnH ipu co3nanuu KA.

J1J151 KOCMUUYECKHX anlapaToB, B COCTAB KOTOPBIX BXOMST
cTanoHapHbIe ma3Mennsle apuratend (CI1M), cymecTBen-
HBIM (DaKTOPOM, TIPETIATCTBYOINM YCIIEIIHOMY PEIICHHIO
9TOM 3a/1a4H, SIBIISIETCS HeraTuBHOE Bo3zeiicTBre Ha KA rmas-
MBI, popmupyemoii mpu padote CIT/]. D10 cBSA3aHO C HHTEH-
cUBHBIM B3anmogaercTeueM crpyu CI1/1 ¢ moBepXHOCTBIO 1
cobcTBenHo# BHenHel atMocdepoii KA. [Ipu nrHopuposa-
HHHM TOTO JiecTaOMIIN3UpyIoIIero (hakTopa Ha dTarnax mpo-
EKTHPOBAHMSI ¥ HA3€MHO-IKCIIEPUMEHTAILHOW OTPaOOTKH
(H30), Bnmugane mra3msel, popmupyemoit CIIJ, moxer
0Ka3aThCst JUIsl KOCMUYECKOTO arapara KpuTHaHbIM. MiMeH-
HO 3TO 00CTOATENBCTBO U SIBISIETCS ITIABHBIM ITPU (hOPMHPO-
BaHUM OCHOBHBIX TPEOOBAHUM, PEBSIBISIEMBIX K pa3pabarhbl-
BaeMbIM MOJIEIISIM, METOIaM 1 CPEICTBaM 3aIuTHI (puc. 1).

3aganue TpedoBaHMIi Ha 00PTOBYIO anmapartypy u KA B
nesioM. [Ipy co3iaHuu CITy THUKA B TEXHUYECKHE 33/1aHHs J10J1-
JKHBI OBITH BKJIIOYEHBI XapakTepucTHky miaa3Mel CITJI n ux
3HAYECHUE, BO3ACHCTBUE KOTOPBIX SBJSIETCS] KPUTUIHBIM JIJIST
HAJEeKHOTO (PyHKIMOHUPOBAHHUA OOPTOBOH ammaparypsl
(bA) n y3nos KA.

B crarbe [1] onmcanb 0CHOBHBIE 30HBI 1 KOMITOHEHTBI
ctpyu CII/I, B OCHOBHOM yCKOpEHHBIE, BRICOKOIHEPTETH-

4yeckue MOHEL. [ImoTHOCTh HOHHOTO ToKa B cTpysx CIIJ]
OBICTPO CHA/IACT OT OCH K ee epudepu, IOITOMY B CTpye
MOJKHO BBIJICJIUTH JIBE€ 30HBI: sApo M nepudeputo. SAnpo
CTPYH OTPaHHYCHO KOHYCOM C YIIIoM B 45...50°, B KOTOPBIi
nonanaet 90...95 % unonHoro toka. [JoMmuMo ocHOBHOrO
HMOHHU3UPOBAHHOTO KOMITOHEHTA B CTPYE PUCYTCTBYIOT BTO-
puuHble yacTunbl. [Ipexe Bcero aTo HeOobIIAs YACTh HE-
HOHU3UPOBAHHOTO pab0overo Tena, BTOPHYHBIC HOHEL, (pop-
MUPYIOIIHECS B PE3YIBTATE MPOIIECCOB IEPE3APSIKH HOHOB
CTPYH M HEHTpAJIbHBIX YacTHIl pabouero Tena (3TH HOHBI
00pazyroTcs B SIAPE CTPYH U MOTYT PacTIpOCTPAHATHCS PaB-
HOBEPOSITHO BO BCE CTOPOHBI, B TOM YHUCJIE U B 00J1aCTH 3a
CpEe30M JIBHTATEs), YaCTHIIBI, 00pa30BaBIIHECS B PE3yiIb-
TaTe paclbUICHUs 3JIEMEHTOB KOHCTPYKIIMH JIBUTATEIs, U
TBEp/IbIC YaCTHUIIbI, BO3HUKAIOIIHME B pE3yJIbTaTe pa3pylie-
HUS M30JIITOpA.

B Hacrosiee Bpemsi B Poccunt 0TCyTCTBYIOT HOpMaTHB-
HO-TEXHHYECKUE JOKYMEHTBI, PETTIAMEHTHPYIOIINE 3a/JaHNE
TpeOOBaHUIl K YPOBHIO BO3JCHCTBHS IJIa3Mbl, popMupye-
moii CII/1, mostomy B HaygHO-TIpON3BOCTBEHHBIM 00BETH-
HEHMEM MNPHUKJIATHOW MEXaHUKH MMEHHU aKaJeMHKa
M. @. Pemrernena (HITO IIM) atu TpeGoBanwust ObLTH CHOp-
MYJIUPOBaHBI M YTOYHEHBI Ha 0a3¢ TEOPETHUECKHX, IKCIIEPH-
MEHTAJIbHBIX U HATYPHBIX HCCleIoBaHuil [2. . .4] Kak 1 npu-
00pOB (AIEMEHTOB KOHCTPYKIIHH ), HAXOISAIINXCS FITH 9aCTHI-
HO MONaIaouX B 300y sapa ctpyn CI1J1, tak u quist mpudo-
POB (2IIEMEHTOB KOHCTPYKITHH ), TTOTIATAI0IINX B TIeprdepuii-
Hy0 30HY cTpyu CII.
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Puc. 1. OCHOBHBIE 3JIEMEHTBI METOI0JIOTHN 00eCIeueH s CTOMKOCTH KA

K BO3JIeiicTBUIO T1a3Mbl, popmupyemoit CIT/]
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Jrtan npoekTupoBaHus. OpraHu3aIOHHO-TEXHUIECKUE
MepoTpusTUs 1o odecrnedeHuto ctoikoctu KA k Heratus-
HOMY Bo3zeicTBuio mia3mel CIIJ], peanmsyemslie Ha STOM
JTare, SBISI0TCS Hanbosee 9P EKTUBHBIMHU, TaK KakK 3/1€Ch
(dbopmupyercst oonmk KA, 3akmaapBaeTcss OCHOBA IMapHpo-
BaHWSI HETaTUBHOTO Bo3/eicTBus tuta3Mel CI1J] mocpencTBoM
TEXHUYECKHUX, TEXHOJIOTMUECKUX M KOHCTPYKIIMOHHBIX pelie-
HUH, OLleHNBaeTCS 3(P(HEKTHBHOCTH 3AIUTHBIX MEP U CPEIICTB
OTHOCHTEJIBHO MX CTOMMOCTHBIX XapaKTEPHCTHK B KOHTEKCTE
HaJIeKHOTO (DyHKIHOHUpoBaHHs KA, 9TO B KOHEYHOM HTOTE
(opMupyeT apxXUTEKTypy OOPTOBOH ammapaTypbl 1 y310B KA.

Peanmzanus MeponpusTHii 10 00€CIIeYeHIIO0 CTOMKOCTH
Ha IAaHHOM 3Tarie MPOBOIUTCS 1O TPEM HATIPABICHUSM: BbI-
00p KOHCTpYKTUBHO-KOMITOHOBOYHOH cxeMbl (KKC) KA;
orpenerneHue nepedns y3moB KA n 60pToBoif anmapaTypsl,
KPUTHYHBIX K BO3JICHCTBHIO TU1a3MbI, opmupyemoit CITJT;
BBIOOp MaTEpPHAIOB M ONTHMAJIFHOTO BapHaHTa KOHCTPYK-
THBHOTO ITOCTPOCHHMS AMMaPaTyPHI.

Ocoboe BHUMaHHUE MPH MOCTPOSHUN KOHCTPYKTHBHO-
KOMIIOHOBOYHOM cxeMbl KA ynensercs uHTerpauuy ABura-
TENBHBIX YCTaHOBOK. OCHOBHBIM KPUTEPUEM SIBIISICTCS BbI-
nonHenue CI1J] cBoero GyHKIIMOHATFHOTO HAa3HAYCHHUS TIPU
MHUHHMH3aLUH BO3EHCTBHUS €T0 IJIa3Mbl HA OOPTOBBIE CHC-
tembl KA. OTo nocturaercs 3a c4eT ONTHUMAaIbHOTO pa3Me-
mienns kak camoro CII/I, Tak 1 ero mpudopoB u GyHKIHO-
HaJIbHBIX Y3JI0B C LEJIbIO NCKIIIOYEHHS UX TIOTIaaHus B 30HY
sapa ctpyu CIT.

Crenyromum HarpaBieHHEM padOT Ha dTare MPOEKTH-
POBaHUSI ABISACTCS OTPEACIICHNE TEPEUHs (PYHKIIMOHATBHBIX
y310B KA 1 60pTOBOif anmapaTypbl, KpUTUIHBIX K BO3CH-
crButo m1a3mbl CI1/1. DTOT epeyeHb BO MHOTOM 3aBUCHUT OT
KKC KA, cocraBa u GyHKIIHOHATEHOTO HA3HAYCHHUS Y3JI0B U
npubopoB KA, ypoBHel cTOMKOCTH (4yBCTBUTEIHHOCTH)
00pTOBO anmapaTypébl, a TAKKe OT BO3ACHCTBYIOMHNX (hak-
TopoB. K 3TuM (akTopam MO>KHO OTHECTH DPO3UI0 MaTEPH-
QJIOB U TIOKPBITHH; 3arpsi3HEHIE NPOAYKTaMH PACTIBUICHUS 1
KOHJICHCHPYIOIIMMH KOMIIOHEHTaMH CTPYH; JIEKTPOMArHUT-
HOE BO3/ICHCTBUE B OTHYECKOM JMAIa30He; EeKTPOMarHUT-
HOE BO3/ICHICTBUE B paIM0ANAIIa30HE; BO3EICTBHE Ha 3apsi-
JIOBOE COCTOSIHHE TTOBEPXHOCTEH; BO3/IeHiCTBHE HAa BBICOKO-
BoneTHOE 0OopynoBanne KA. J{ist o0opymoBaHus, KoTopoe
BOIIJIO B IAHHBIH TEPEUEHB, TPOBOIUTCS JETATBHBIN aHAIIH3
CTOMKOCTH M NIPU HEOOXOAMMOCTH — MCIBITAHUS Ha dTaIe
Ha3eMHO-3KCIEPHMEHTAIBHON OTPAOOTKH.

JanpHeiinias paboTa Ha 9Tare MpOeKTUPOBAHHMS CBsI3aHa
C BBIOOPOM MaTepHalioB MOBEPXHOCTEH armeMeHTOB KA u
ONTUMAJILHOTO BapuaHTa KOHCTPYKTHBHOTO ITOCTPOCHMS
OopTOBOW armaparypsl.

ITpu BeIOOpE MaTepHAIOB JOMYCTUMAs BETMINHA TOBEP-
XHOCTHOM TJIOTHOCTH 3arpsI3HSIONICH IUICHKH JUTs (PYHKIIHO-
HaJIbHBIX ITOBEPXHOCTEN TEPMOPETYITUPYIOIINX, ONTHIECKNX,
3aIIUTHBIX MOKPBITHH OIPEENSETCS UCXOJIS M3 TOITYCTUMBIX
N3MEHEHHUH KO3 (PHUIIMEHTOB MPOITYCKaHMS U OTPAKCHUST IS
KPUTHIHBIX TOBEPXHOCTEH, MOTyIaeMBIX MOCIIE IPOBEICHUS
aHaIM3a ypoBHs 3arpsizHeHus noBepxHocreld KA npu Hatyp-
HoOH 3kcmtyaraunu. Hanpumep, 11 coBpeMennbix KA no-
MTyCTUMBIH YPOBEHB 3arps3HEHHs] ONTHYECKUX TTOBEPXHOC-
Teii cocraiseT He 6onee 1071/ cm? [5]. 3anuTHBIC SKpaHbI
1 TIOKPBITHSI, TIOIAJAI0INE B CTPYH IJIa3MEHHBIX JIBUraTe-
JIed, TOJDKHBI U3TOTaBINBAThCS U3 MaTEPUAIIOB, HMEIOLIUX
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MHUHUMAJIbHbIE KO3()(DUIINEHTHI PACTIBbIIICHHS U TPUITHIIAHNS,
KOTOPBIE ONPEACISIOTCS SKCIIEPUMEHTAIBHBIM TTyTeM. Toi-
IIMHA 3alIUTHBIX MaTEPUAJIOB JIOJKHA BEIOMPATHCS C yde-
TOM JIOITyCTUMOTO YPOBHSI DPO3UH 32 BECh CPOK (DYHKIIHO-
HupoBaaus KA [6]. BeIOop MaTepraioB ¢ TOUKH 3pEHUS H3-
MCHEHHS TOTEHIINAJIa TOBEPXHOCTH (3apsIIKH ) OCYIIECTBIIS-
€TCsI B COOTBETCTBUH C TPEOOBAHHSIMH, U3JI0KEHHBIMH B CTaH-
JApTax I10 3aIIUTe OT PAKTOPOB AEKTPH3AINH [7].

Br100op onTHManbsHOTO BapraHTa KOHCTPYKTHBHOTO TIO-
CTpOEHUsI OOPTOBOI aNIapaTypsl C HETbIO HCKITFOUSHUS BO3-
MOKHOTO HETaTUBHOTO BIIMSIHHS TUIa3Mbl, (POPMHPYEMOit
CI1/1, nomkeH ObITh OCHOBAH Ha CIIE/IYIOINX TOJIOKEHHSIX:

— 10 BO3MOXHOCTH CIIEAYET HCKITIOUUTH CBOOOIHBII J10-
CTYII IJTa3MbI BHYTPb TPUOOPOB 3a CYET IPUMEHEHHS 3aMK-
HYTBIX KOPITYCOB, 3aIIUTHBIX KOKYXOB, 3aIIIUTHBIX KOHCTPYK-
LIMOHHBIX JJAOUPUHTOB;

— IIpY HATMYHH B TPUOOPaX BEHTWISIIIMOHHBIX OTBEPCTHI
— YCTaHOBKA 3aIUTHBIX Y9KPAHUPYIOIINX CETOK MITH 3aIUT-
HBIX JJAOUPHHTOB;

—HE0OXOIMMO TTPOBECTH TEPMETH3AIINIO, T. €. HCKITFOUIe-
HUE KOHTAKTa C IJIa3MOMH, BEICOKOBOJIBTHBIX KOMITOHEHTOB
TOKOBEYIIIMX TTOBEPXHOCTEH, PEaTn30BaTh IOMOIHUTEIEHYTO
3alIMTY TUIAT, MUKPOCOOPOK U T. /1. /ISl UCKITIOYECHUS DIICKT-
pHYECKUX IPOOOEB, TOKOB YTEUKH, 3arPSIBHEHHUS 1, KaK CIIe/-
CTBHUE, yXyAIICHHS YIEKTPUIECKON TIPOTIHOCTH;

— 9KpaHUPOBaHKE ¥ METAIIM3AIMsI IPUOOPOB M OOPTO-
BOI KaOEIIFHOM CETH OCYIIECTBIISIOTCS B COOTBETCTBHH C TPE-
0OBaHUSIMU 110 3aIUTE OT PAKTOPOB dIIEKTpU3aImu [7];

— CIIeTyeT MPETyCMOTPETh HATNIHNE BO3MOKHBIX TOMEX
B ONITHYECKOM H paIoINaNa30Hax;

— TpU BBIOOpPE ONTHMAIBHOTO BapHaHTa MOCTPOCHUS
00OpTOBO anmapaTypbl, CPEICTB 3aIUTH HEOOXOAUMO pa3-
Menenne npudopos Ha KA (B repMoKkoHTeiHEpe, BHE Tep-
MOKOHTEWHEpa, BHYTPH ¥ BHE HET€PMETUIHOTO MPHOOPHO-
ro orceka (HI'TIO), B 30He spa ni1a3MeHHON CTPYH, B TIEpH-
(epuiiHOIi 30HE, DKPAHUPOBAHKE IPYTHMH HJIEMEHTaMH KOH-
crpykimn KA).

3aKIIIOYUTENBHBIM IaroM Ha JTare MpOeKTHPOBAHUS
ABIISICTCS TMIPOBEICHUE PACUCTHBIX OICHOK (aHATH30B) BO3-
nevicteus ma3msl CI1/1, peain3yemMoro B HATYpHBIX YCIIOBH-
X, TPOTHO3UPOBAHHS €T0 HETATUBHOTO BIMSHUS, & TAKXKE
OTIpeieTICHNE CTOMKOCTH OOPTOBOH armaparypsl 1 y310B KA
K 9TaIy Bo3niecTBuIo. J{iist mpoBeeHus aHain3a CTOUKOCTH,
B paMKaX COBMECTHBIX pab0T ¢ MOCKOBCKNM aBHAIMOHHBIM
uncrturytrom (MAMW), paspaboranbl Gpuznveckue MoJelu,
MaTeMaTHYECKHH anmapar 1 KOMITJIEKC TPOrpaMMHOTO obec-
TIeYCHHMs1, TTO3BOJISIONIHE TPOBOANTH pacueT ypoBHEH 3po-
3MH, yPOBHEH 3arps3HEHNS €€ NPOYKTaMH, 3apsiAKH OBEp-
XHOCTEN KOHCTPYKIMU KA 1 O1IEHKY CTOMKOCTH BBICOKOBOJIb-
THOTO 00opynoBanus [3]. [To pesynsraram 3THX padoT Qop-
MHPYIOTCSI PEKOMEH/IAINH TI0 PAa3MEIICHUIO 000PYIOBaHUS
Ha KA, BBIOOpY MaTepHaoB, peaan3alyii JOMOTHUTEBHBIX
CPEJICTB 3aIIUTHI, @ TAKKE OTIPEIEISIIOTCS YPOBHH MOJICITHPO-
BaHUS 1 00bEMBI HA3eMHO-3KCIIEPIMEHTATBHON OTPaOOTKH.

JTan Ha3eMHO-OKCIIEPUMEHTAILHOI 0TPadoTKU. JaHHbIH
9Tl SBISIETCS 3aBepIuaromiel craaneii moarotoBku KA x
HaTypHOI 9KCIUTyaTaluy U TpeOyeT MPOBEICHUS JOCTaTOu-
HOTO HabOpa UCHBITAHUH, KOTOPBIE JOJIKHBI TAPAHTHPOBAH-
HO MOJITBEP/ANTH HEOOXOANMBIH YPOBEHBb CTOMKOCTH DIIEMEH-
TOB KOHCTPYKIIMH U OOPTOBOTO OOOPYIOBAaHUS K BO3JCH-
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cTButo 1maa3mel, popmupyemoit CIT/I. TloctaBnernas mens
noTpedoBaIa Co3/1aHusI COOTBETCTBYIOLINX METO/IHK, CTEH 10~
BOTO 000PYZIOBAHHMS M CPEICTB KOHTPOJISI KAYECTBA 3AIUTHI.

B HacTostiee Bpemsi B paMKax Ipe;yIo)KEHHONH METOTUKH
UCTIBITAHUSI TPOBOAIATCS B TPEX HAIPABIICHUSIX : TIPOBEICHHUC
KBaM(UKAINOHHBIX NCTIBITAHUN MaTEPHAIIOB U IIOKPBITHH
BHEIITHNX ITOBEPXHOCTEH KOHCTpyKIMK KA ; sKcriepuMeHTab-
Hast OTpabOTKA KOHCTPYKIIMOHHBIX CPEACTB 3aIIUTHI OT BO3-
neiicteus ma3Mel CI1/1; mpoBeeHne KBATMPHUKATMOHHBIX
WCTIBITAHAN OOPTOBO amImapaTypsl € MENBI0 OTPEICICHUS
€¢ 4yBCTBUTEILHOCTH MITH ITOATBEPIKICHHS CTOMKOCTH K BO3-
JICUCTBUIO MIA3MBI.

DopcrpoBaHHBIE HCTIBITAHKS MAaTEPHATIOB MPOBOAATCS
JUTSL TIOJTYYSHUSI IAHHBIX O CKOPOCTH 9PO3UH U, KaK CIIE/ICTBHE,
JUTSl IPOTHO3MPOBAHUSA (DYHKIIMOHAIBHOTO Pecypca MaTepH-
QJIOB Y TIOKPBITHH B yCIIOBHSIX HATypHOM SKCIITyaTanuu. Pe-
3yJBTaThl HCIIBITAHUH UCTIONB3YIOTCS IPH IPUHATHH KOHCT-
PYKTOPCKHX pELIeHHH, BEIOOPE THTIA U TOJIIMHBI MaTepHaia
B 3aBUCHMOCTH OT €ro pa3melenus Ha KA.

DKcnepuMeHTalbHast 0TpaboTKa KOHCTPYKIIMOHHBIX
CPEJICTB 3aIIUTHI, IPEICTABICHHBIX KOPITyCaMu MPHOOPOB,
3aIUTHBIX KOXKYXOB, 9KPAaHUPYIOMINX CETOK H T. 1., SIBISIETCSI
HEOOXOIMMBIM yCIIOBHEM JUTsl (DYHKIIMOHUPOBAHHMS armapa-
TYPBbI, HAXOJSIIEHCSI B HETTIOCPEACTBEHHOM KOHTAKTE C ITOTO-
kamu ma3Mel CITJI. Kak m3Bectro, ipu padote CI1/] B okpe-
ctHOCcTH KA NMpHCYTCTBYIOT HOHBI CaMbIX Pa3HbIX YHEPTHH
(ot 0 10 300 3B) [2]. DTH HOHBI C TOH WITH THOM BEpOSITHOC-
THIO MOTYT ITPOHUKATh MOJ] KPBIIIKK MPHOOPOB, a TaKKe B
HETepMETUYHBIN MPHUOOPHBII OTCEK Yepe3 TEXHOIOTHUECKHUE
1 BEHTHJISILIOHHbIE OTBepCTHs. [lonaganue mia3Mel BO BHYT-
pennue nonoctu mpudopos u HI'TIO onpenensiercs MaBHBIM
00pa3om mporeccaMu peKOMOMHAIINY HOHOB Ha TTOBEPXHO-
ctsx [3]. I1pu aToM HeoOXxommast nHGOpMAaUs TAKUX MTPO-
Iieccax MOXeT OBIT ITOTyYeHa TONBKO SKCTIEPUMEHTAIBHBIM
MyTEM.

Tperbum HanpaBiieHHEM padOT SIBISIOTCS MCIBITAHHS
y3710B KA n G10K0B OOpTOBOI ammaparypsl B MOJIETBHBIX
YCIIOBHSIX, BOCCO3/IAIOIIIX YCIOBUS HATYPHOM SKCILTyaTallly.
OHeprus ¥ KOHIEHTPAIHS IIa3Mbl B MECTE Pa3MEILCHUSI HC-
MIBITHIBAEMOT0 000PYIOBaHUHM B BAKYYMHOW Kamepe orpesie-
JsIeTCs Min TPeOOBAHMSIMU TEXHUYECKOTO 33/IaHUsI Ha 000py-
JIOBaHHE, W IPEACIIBHBIMI 3HAYCHUSIMU SHEPTUH U KOHIICH-
Tpalyy, pean3yeMbIMH ITPU HATypPHOW SKCIUTyaTaluy Koc-
mrgeckux anmaparoB ¢ CI1/] tima M-100 [4]. TTo pesynmsratam
UCTIBITAaHUH 1aeTCs 3aKIIFOUEHUE O COOTBETCTBUM 000PyA0Ba-
HIS TPeOOBAHIISIM 10 CTOMKOCTH K Bo3aetcTaurio rra3Mbl CIT/T.

Pe3ynbraThl HCIIBITAHUH TIO BCEM HAIPaBICHHSIM, ITPOBE-
nennbie HI1O TIM coBmecTHO ¢ MAU, o ipoOHO M3110KEHBI
B[3;8;9].

ITan JIEeTHO-KOHCTPYKTOPCKUX HCNBITAHMIA. PaboTh Ha
JTarre IeTHO-KOHCTPYKTOpckuX uctibiTanmi (JIKW) mpoBomsT-
Cs1 10 JIBYM HaIpaBJICHUSIM.

[lepBoe HampaBiIEeHUE — 3TO PETUCTPALIUSl YPOBHEH BO3-
neiictBust mia3Mel CIT/] mocpencTBoM ammaparypsl MOHUTO-
puHra. PesynsTrarsl i3MepeHHi B HATYPHBIX YCIIOBHUSIX HCTIONb-
3yIOTCS B CIICTYIOIIHX IIETSX:

— 15t 3ajaHUs (YTOUHEHUs) TpeOoBaHUi Ha OOPTOBYIO
anmnaparypy u KA B uenowm;

— YTOYHEHHUS 1 JOTIOJIHEHUS] METO/IOB U METOJIMK pacye-
Ta IPH MPOBEACHUN aHAIN30B CTOMKOCTH JIEMEHTOB KOHCT-
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pyxunu u BA k Bo3getictuto mazmsl CITJ] Ha aTame mpoek-
THUPOBAHNS;

— MOJEJIMPOBAHMS YCIOBHI U YPOBHS BO3AEUCTBUS IPU
MIPOBEJICHUY MCTIBITAHUH Ha dTane Ha3eMHO-DKCIIEPUMEH-
TaJIEHOHM OTPaOOTKH;

— KOHTPOJISI COOTBETCTBHS YPOBHSI BO3ICHCTBYIONIHX (haK-
TOPOB (XapaKTEePUCTHK IJ1a3Mbl) HA 3JIEMEHTbI KOHCTPYKIINU
u 6opToByro ammapatypy KA wa stane JIKU.

Perucrpanus ypoHs Bo3aeiictsust miasmsl CI1JI B HaTyp-
HBIX yCIIOBHUSIX peann3oBana Ha IByX KA «3Jkcrpecc-Ay, ko-
TOpBIE CIPOSKTUPOBAHBI Ha 6a3e MOJTYIIS CITY’KEOHBIX CHCTEM
(MCC), aHaIOrMuHOTO 1EJIOMY pSIly CITyTHHKOB, TAKUX KaK
«Sesaty, «Oxcrpecc-AM» (7 n3menuii) u 1p., B COCTaBe KOTO-
PBIX pa3MeleHs! JBuraTensble yeranoBk CITJ] tuma M-100.

AmmapaTypa MOHUTOPHHIa XapaKTEPUCTHK ITa3MBbl, (hop-
mupyembix CI1J1, paspaborana HITO IIM coBmecTHo ¢ Ho-
BOCHOMPCKHUM TOCYAapCTBEHHBIM YHHBEPCUTETOM W UMEET
B CBOEM COCTaBE MOYIb ITa3MeHHbIX 30H10B (MI13) u mat-
YuKH ekTprueckoro nois (ADI1). Moaynp mia3MeHHBIX
30H/10B (ABA IUTOCKUX CETYATHIX 30H/Ia C YHEPrOaHAIN3aTo-
POM) TPOU3BOJUT M3MEPEHHMS IIIOTHOCTH MOHHOTO TOKa B
muarrazore ot 107! 1o 104A / cM? 1 perucTparuio sHepruit
HU3KOTEeMIIepaTypHOH m1a3Msl B TuanasoHe ot 10 10 250 5B.
Tpu nardmka 371€KTPUYECKOTO OISl U3MEPSIIOT HaIpsKeH-
HOCTB DIIEKTpHYecKoro nous B auamna3one 0...300 kB / m.

Hioke nokasaHsl pe3ysbraThl U3MEPEHHH, BBIITOIHEHHbBIE
anmapaTypoil MOHHUTOPHUHTA B HATYPHBIX yCIOBHUAX
(puc.2...4)[4].
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Puc. 2. [Tokazanust 4aTYMKOB AIEKTPUUECKOTO MOJISI
npu BmoyeHun CI1/]

Puc. 3. [Tokazanust MO TUIA3MEHHBIX 30HAOB MIPU IBYX

BKITIOUeHHX paszHbix CI1/]

[pu Bxmouernn CI1J] maTd9uky SMEKTPHUYESCKOTO OIS
(UKCUPYIOT H3MEHEHHE 3apsiia moBepxHocteit KA. Orpuiia-
TEIBHBIN TOTEHIINAN, HAaBSASHHBIN KOCMUYECKOM TIa3MOH,
Helrpanusyercs. Cpasy Mocie BKIIFOUSHHUS IBUTaTels Hamnpsi-
YKEHHOCTb IEKTPUYECKOTO OIS BO3pacTaet 10 2 KB / M, uto
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COOTBETCTBYET MOTEHIHATY moBepxHOcTH +250...300 B. Ue-
pe3 HEKOTOpOE BPEMsl HANPSKEHHOCTh MOJS CHaAaeT 10
200...300 B /M, 94T0O COOTBETCTBYET IIaBAIOIIEMY TIOTECHITHA-
ny CII 1, paaomy 25...30 B

Puc. 4. DHepreruueckoe pacnpe/iesieHie HOHOB IIa3MEHHON
CTPYH B pailoHe MOAYJS TUIA3MEHHON Harpy3Ku
nipu BitogeHHoM CIT/{

W3mepenns, mpoBeaeHHbIE MOAYIEM TUIA3MEHHBIX 30H-
J0B (CM. pHC. 4) 1oKa3anu, 4ToO OCHOBHAs Macca MOHOB
(~80 %) B paifoHe MOAYJIs TOTIE3HOM HATPY3KH HIMEET SHEP-
THIO0 B Anana3oHe 70 50 9B, KoHIeHTpalys HOHOB COCTaBIISET
Benuunny ~3 - 10% cM=3, 40 X0OpOIII0 cornacyeTcs ¢ pacueT-
HO-TEOPETUYECKUMH OlleHKamH [3; 9]. B criekTpe B ocHOB-
HOM IIPUCYTCTBYIOT BTOPUYHBIE HOHBI TEPe3aps KU U yIpy-
TOOTPaKCHHBIC HOHBI CTPYH. J{aTIMK MOIYIIS MIa3MEHHBIX
30HJI0B, ycTaHOBIeHHBIH 1o DOBTU, He 3adukcupoBa Ha-
JIMYWSI NOHOB (IIOKa3aHMs TaTIMKa ObIIIM Ha YPOBHE TyBCTBH-
TenpHOCTH ~ 10711 A/ cM?).

Bropoe nanpasnenue npu nposenernu JIKH —s1o onen-
Ka 3(p(HheKTUBHOCTH IPUHSATHIX 3ANUTHBIX MEP, X OATBEPIK-
JICHUE MTPABUIIBHOCTU KOHCTPYKTOPCKUX PEIIEHHH, IOy deH-
HBIX Ha 3TaIe IPOSKTUPOBAHMS, @ TAKXKE JTOCTATOYHOCTH Me-
TOJIOB U CPeACTB HcbITaHuit Ha aTane HOO i rapantupo-
BaHHOTO obOecreueHust crokocTd KA B yCI0BUSAX BO3JICH-
cTBU 11a3Mbl, popmupyemoit CITJI. lanHas oreHKa mpo-
BOJIUTCS IO noiryuaemoii ¢ KA tenemerpuueckoit uapopma-
U 0 paboToCIIOCOOHOCTH OOPTOBOIT aNImapaTyphl B IIepH-
0J1 pabOTHI CTAIIMOHAPHBIX IIA3MEHHBIX JBuTareneil. OneHu-
BaeTCs HOPMaJIbHOE (DYHKIIMOHUPOBAHHNE BEICOKOBOJIBTHO-
r0 000pYIOBaHHUS; IIETICBOTO 00OPYIOBAHHUS IO TIOMEXOYC-
TOWYMBOCTH B paJInOHaIia3oHe; MpuOOPOB OPUECHTAIINH
CTabMIN3aLNH 110 TOMEXO0Y CTOHYMBOCTH B ONITHYECKOM JHa-
Ma30He, a TAKXKE 3arPsI3HEHUS ONTHYECKUX MTOBEPXHOCTEH;
crucTeMbl areKTporuTanus KA ; TeMepaTypHbIX XapaKTepH-
CTHUK KPUTUYHBIX OBepxHOCTeH KA 1 X M3MeHEeHus 3a cUeT
3arpsA3HEHUs ¥ 3PO3HN.

Ilo pesynsraram stana JIKM roroBUTCS OTUET 110 KOMII-
JiekcHo#t oTpaboTke KA k Bo3neiicTeuto riasmer CI1/], Bkiro-
YaroIINil pe3yIsTaThl paboT Ha Beex dTamax co3manus KA.
Tem cambIM 3aBepIaeTCs MOTHBIHN UK OpraHU3alMOHHO-
TEXHUIECKUX MEPOIIPUSTHH, TO3BOJIAIOMINI rApaHTHPOBATD
HAJEKHOCTh QpyHKIIMOHUpOBaHUA KA B yCcIOBHAX BO3ICH-
ctBust mna3Mel CII/] B TeueHue BCero cpoka aKTUBHOTO Cy-
IIECTBOBAHUSL.

B 3axmrouenne chopMynupyeM cIaeyronie BEIBOIBI:
1. Pa3paborana MeTomo0orust 00SCICYCHUsT CTOWKOCTH
OopToBoii ammapatypsl U KA B 11e710M B YCIOBUSAX BO3JCH-
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cTBUA 1a3Mel, hopmupyemoit CITI. [Tpeamoxen anroputm
OpraHM3allMOHHO-TEXHUUECKUX MEPOIIPUSITHH, pean3arliys
KOTOPOTO Ha BCEX CTAAMSIX co3manust KA mo3BONUT rapaHTu-
pOBaTh HaJIGKHOCTH (PYHKIIMOHUPOBAHHSI OOPTOBBIX CHCTEM
B ycioBusax Bozaeicteus masmel CIT/1. Jlarnas metommka
TIOJIOKUTENBEHO ce0s1 3apEKOMEH/I0BajIa U MOTHOCTHIO pea-
nm3osana B HITO IIM B npoexTax «Sesat», «9xcnpecc-Ay,
«Oxcmpecc-AM».

2. Ha 6a3e TeopeTH4yecKux, SKCIEePUMEHTAIBHBIX U Ha-
TYPHBIX UCCIIEIOBaHNH pa3paboTaHb! TpeOOBAHU K dJICMEH-
TaM KOHCTPYKIMH M GoproBoii armmaparype KA, B cocras
KOTOPBIX BXOST ABUraresbHble ycranoBku CI1/] trma M-100.
JlaHHBIE TPEOOBAHNS PEATH30BAHBI B TEXHUNUECKUX 3a/TAaHUSIX
Ha ObopToBOE 00OpyHOBaHUeE 1ieoro psga KA.

3. OnpeneneHbl OCHOBHBIC HAMIPABIICHUS (POPMHUPOBAHI
nepeunst o6opynoBanust KA, KpUTHYHOTO K BO3/ICHCTBHIO
mra3Mel CI1/1, BE1Oopa MaTepraioB 1 apXUTEKTYPHI TOCTPO-
€HHsI KOHCTPYKIIH OOPTOBOM amlapaTypsl.

4. OrpenienieHbl OCHOBHBIC HAIIPaBJICHHs TIPOBEICHHS Ha-
3eMHO-3KCHEPUMEHTAIBEHON 0TPaOOTKH, BKIFOUAOIINE KBa-
TM(UKAIMOHHBIC UCTIBITAHNSI MAaTEPUAJIOB U TIOKPBITHH, HC-
TIBITAHNS KOHCTPYKIIMOHHBIX CPEICTB 3alIUTHI X KBATH(HKa-
LIMOHHBIE UCTIBITaHUA y3710B KA 1 O0pTOBOM ammapaTypsl.
[Tomy4eHb! 9KCTIepIMEHTANBHbIE IAHHBIE IO COBMECTHMOCTH
6optoBoro obopymosanus ¢ CIT/], a Takke ko3 dpunreHTam
9KPaHUPOBAHUSI CPEJICTB 3ALIUTHI B PA3IMYHOM UCTIOITHEHHH.

5. BnepBble peann3oBaHa CUCTEMAa MOHUTOPHUHT A XapakK-
tepucTuk 1ma3mbl CI1J] B HaTypHBIX yCcIoBHsIX Ha 6a3e KOMII-
JIeKca TNarHOCTHIECKOH aIaparypbl, yCTAaHOBICHHOTO Ha
KA «Dxcmpecc-Ay. [TokazaHo, 9T0 OCHOBHASI Macca HOHOB
(~80 %), 3apeructTpupoBaHHas B paiioHEe pa3MeIleHUsI MO-
ITyIIs TIOJIE3HOM HArpy3KH, obnamgaet suepruit 1o 50 3B. Kon-
LEHTpaIus HOHOB cocTaBiseT ~3 - 10° cm 3. DkcnepumeH-
TaJbHO YCTAHOBICH KOA(PPUIHMEHT dKpanupoBarus DBTU,
M3TOTOBJICHHOM MO ITaTHOM TexHOJoruH. [lomy4yeHHbIe 1aH-
HBIE XOPOIIO COMIACYIOTCS C PacYeTHO-TEOPETHUECKUMH
OLICHKAMH M PE3y/IbTaTaMu JIAOOPATOPHBIX SKCTIEPUMEHTOB.

6. ITpu padore CII/] moTeHIuan moBepXHOCTU B HAYAIb-
HBIII MOMEHT BpeMeHH Bo3pacTaeT 10 250...300 B, a 3atem
cHmkaetcs 25...30 B, 4To coOTBETCTBYET IIaBAOIIEMY T10-
TEHIMAy CTalMOHAPHOTO IUIa3MEHHOTo aBurarteins. llpu
pabore nBuTaTeN HaOMIOMACTCS HEUTpaIU3aIyA 3apsiaa, Ha-
BE/IEHHOTO KOCMHUECKOH M1a3MOH.
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V. V. Ivanov, I. A. Maksimov, S. V. Balashov, A. V. Pervukhin, A. B. Nadiradze

THE METHODOLOGY TO ENSURE IMMUNITY
OF THE SATELLITE EQUIPMENT
OF PLASMA FROM THE STATIONARY PLASMA THRUSTERS

Here is provided the methodology to ensure the satellite and its on-board equipment resistance to the impact of
plasma generated by stationary plasma. The algorithm of technical-organizational measures allowing to minimize the
detrimental impact of plasma from stationary plasma thruster was developed; this algorithm realized during all stages of
satellite manufacturing and showed its efficiency in the framework of NPO PM projects.
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Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa
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A. M. Urommn

MMPUMEHEHHWE BA3 ADPOHABHUTAIIMOHHBIX JAHHBIX
HA BO3IYIIHBIX CYIAX I'PAKIAHCKOW ABUAIIAHN

Paccxwampueaemc;z Haznayenue 6a3z AdpOHABUCAYUOHHBIX OQHHDbIX. Hpueodﬂmc;z ux xapakmepucmuxka u nunbsl. Hpu-
6e0enbl MmakHce eapuanmsl u Heobxooumocms 006HOGICHU 0a3 aAdpOoHAaABUCAYUOHHBIX oannvix. OmmeyeHnl np06ﬂesz,
C653AHHblE C UCNONb3068AHUEM CNYMHUKOBbIX HABUCAYUOHHBLX CUCTEM, d MAKI}ICE 603MONCHOCMb UX peuleHUsl npu ycoeep-
WEeHCmMeBe0BaAHUU IKCNIIYAmMAYUOHHBIX XAPAKMEPUCMUK 6CHOMOcAMeEIbHO20 060py()06an1.

B Hacrosmiee BpeMs B CBSI3H C OypHBIM Pa3BUTHEM HUQ-
POBBIX TEXHOJIOTHH ¥ BHEAPEHHEM UX B aBHAIIMIO MOSIBIISIETCS
BCe 0O0JIbIIIE BO3MOYKHOCTEH! ITOBBICHTH OE30ITaCHOCTD TOJIe-
ToB. CeroHs MMIIOT aBUANaifHepa MPH BBIMOIHEHNH TT0JIETa
ocymiecTBisieT (GYHKIMU oreparopa 00pTOBOH HU(POBOH
BerauciuTensHON MamuHb! (BLIBM). BopTroBoe o6opymosa-
HUE B COCTOSIHMN 00ECIIeUNTh aBTOMAaTHYECKUIT M aBTOMATH-
3MPOBAHHBIN ITOJIET Ha BCEX 3TAIaX, HAYMHAs OT B3JIeTa, Ha0O-
pa BBICOTHI, MapIIpyTa Ha SIIETIOHE, CHIDKEHHS, TOCAAKN U
3aKaH4MBas PyJICHHEM JIO MECTa CTOSIHKH. DTO BCE CTAJIO BO3-
MOKHBIM OJ1arofapst pa3BUTHIO CITy THAKOBBIX HABUTAIIMOHHBIX
CHCTEM U MHEPIHAIIbHBIX HABUTAIMOHHBIX CHCTEM, paboTaro-
IIMX B COCTaBE OOPTOBOTO HABUTAIIMOHHOTO KOMITIIEKCA.

CnyraukoBble GPS-nppeMHUKH T0BOJIBHO TPOYHO 000-
CHOBAJIMCh Ha BO3AYIIHBIX Cylax. Bee poccuiickue Bo3aym-
HBIE Cy/ia TPaXXJaHCKOI aBHAINN, KOTOPBIE BBITTOIHSIIOT MO-
JIeTHI Ha MEXTyHapO/IHBIX aBUAITMHUSIX, UCTIOIB3YIOT CTallU-
onapusie GPS-npuemunku. Tak, K mpuMepy, aBHAKOMITAHUS
«KpacHosipckne aBuaJIMHUN UCTIONB3YyeT npueMHukn GPS
TakuxX mpomsBoamTenel, kak «Trimble», «Honeywelly,
«Garminy, «Littony.

MO>KHO BBIZCINTH CIIEAYIOIINE TPYTIITBI O0OPTOBO ara-
parypsi [1]:

— pyunsie npueMHuku tuna Trimble Flightmate GPS,
IIMorrow Apollo Precedus, Garmin GPS-90, GPSMAP-195n
cucrema nuaukanmu Teldix CoPilot, umeromnue orpannyeH-
HBIE BOBMOKHOCTH: KOJIMYECTBO MIPOTPAMMHPYEMBIX MapIll-
PpyTOB B HUX cocTaisieT ot 2 110 20. JTums npuemank [IMorrow
Apollo Precedus nmeer cpaBHUTENBHO pa3BUTYIO Oa3y AaH-
HbIX, a GPSMAP-195 — pazButyto 6a3y JaHHBIX U KapTOTpa-
(ruecKyIo HHANKAIHIO;

— BHEKJIacCHast OopToBast ammapaTypa tuma Trimble TNL-
1000™, TNL-1000 DC™, Garmin GPS-150 ¢ BHyTpeHHIMU
WJIN CMEHSIEMBIMHU Pa3BUTHIMHU 0a3aMH JIaHHBIX: KOJIMYECTBO
myTeBBIX To4dek oT 250 10 400, a MmaprpyToB — ot 20 10 40;

— OoptoBas ammapartypa kiacca Al tuma Trimble-
2000(2101) Approach, KLN-900, KLLN-94 TSO, Garmin GPS-
155(165) TSO, GPS / COMM GNS 430 ¢ BecbMa pa3BUTHIMU
0a3aMH JaHHBIX, BKIFOYAIOIIUMHE a3poapoM (AD), cXeMbl
3aX0/0B, POMEKYTOUHBIE MyHKTH MapmpyTa (ITTIM), SID,
STAR, VOR, npuBozausie pagnocrannuu (ITPC), nepeceue-
HUSI, TPAHUIIBI 30H U JP.;

— cucremsl ynpasienus nojerom (Flight Managemont
System, FMS) mns 6oprosoii anmapatypsr CPHC xitacca
A1/B1 tuna Allied Signal GNS-Xls Global Wulfsberg, nme-
onryto 6a3y jaHHbIX Ha 24 MOWT U pacCUUTaHHYIO Ha MPO-
TpaMMHUpOBaHKE 56 MapIIpyTOB; 0a3a JaHHBIX BKITFOUaeT AD,
cxeMblI 3axo10B, [ITIM, SID, STAR, VOR, I1PC, nepeceue-
HUsI, MUHIMAJIbHO 0€30T1acHbIC BBICOTHI, BHEITHHE OPHCH-
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THPBI, TPAHUIIEI 30H H 1p. Ciofa ke MOXKHO OTHECTH BBIYHC-
JUTEIbHYIO ccTeMy camoseToBoxkaeHus BCC-95 camorne-
ToB 1n-96-300 u Ty-214.

B aTOM psiy OTHENBEHO CTOUT CHCTEMA ITI00ANEHOH HaBHU-
raruu 1 nocagkd ABPUC+VIM-95 3A0 «TPAH3AC» ¢ pasz-
BHUTOW CHCTEMOH TEKCTOBOH M KapTorpaudecKoil HHIMKA-
ud (ee 06bem 750 000 km?).

Baxwueiinieit 0cOOEHHOCTHIO0 GOPTOBOTO HABUTAITOHHO-
r0 000PYNIOBAHMUSI, TO3BOJISIONIETO OCYIIECTBISTH ABTOMA-
THYECKOE MUJIOTUPOBAHHUE BO3AYIIHBIM CYJIHOM, SBISIOTCS
0a3b1 aspoHaBUTAITMOHHBIX TaHHEIX. (BA /], i BJ1), obecme-
YHBaloIe OOPTOBOE HABUTAIIMOHHOE 000Py/I0BaHHE HE0O-
XOJMMOH MH(POpPMAIHeH s OCYIIeCTBICHUS 0€30ITacHOTO
TI0JIEeTa OT B3JIETA U JI0 TIOCA K B aBTOMaTHYECKOM HITH aBTO-
MaTH3UPOBAHHOM pekuMax. OHM UCIIONB3YIOTCS B TaKHX
CHCTEMax, KaK CITyTHUKOBBIC HABUTAIMOHHBIE CHCTEMBI
(CHC), BBIYHMCIHUTEIbHBIE CHCTEMBl CaMOJICTOBOXKICHHUS
(BCC-85 u BCC-95 camomeroB Ty-204-100, Ty-214 u
Nn-96-300) unu cuctemsl ynpasienus nonerom (FMS camo-
netoB «bounr-737», «bonHT-767%), a TakKe B CHCTEMaxX paH-
Hero npexynpesxaenus onmmzoctu 3emin (CPIIB3).

baza aspoHaBHUTallMOHHBIX JaHHBIX CITy THUKOBBIX CHCTEM
1 BBIYMCITUTEIBHBIX CHCTEM CaMOJIETOBOXKICHHS BKITIOUACT B
TPH B3aMMOCBsI3aHHBIC 0a3bl JaHHBIX [1]:

— OCHOBHYIO 0a3y TaHHBIX;

— 0azy ITyHKTOB MOJIb30BATEIIS;

— 0a3y MapIIpyTOB MOIH30BATEIS.

OcHoBHast 6a3a a9pPOHABUTAIIMOHHBIX TaHHBIX MOCTABIIS-
eTCsl CHeUMaNbHBIMU PEANpUSTUsIMU: LleHTpoM aspoHaBu-
TallHOHHOW WHQOPMAIUH TpPaXIaHCKOW aBHAIUU
(OI'YITLIAU T'A) n xoprioparnuei «Jeppesen Gmbhy — 1 0x-
BaTHIBACT TEPPUTOPHIO 3EMHOTO IT1apa ot 74° ¢. 1. 10 60°f0. 1.
3a npezenamu dToH TEPPUTOPHH BO3MOYKHO MCIIOJIb30BAHUE
HaBUTAIIMOHHOMN CHCTEMBI, HO HEOOXO0IMMO BPYYHYIO BBOJIUTh
MarHATHOE CKJIOHEHHE JUISl TIPAaBIIIBHOTO BBIUMCIICHNS Mar-
HUTHBIX T1€JICHTOB 1 Iy TeBBIX YIIoB. OObeM 0a3bl a9pOHABH-
TaIMOHHBIX IAHHBIX 1 €€ COACP KaHUE B 3aBICHMOCTH OT THITA
HaBUTAIIMOHHOW CHCTEMBI BApbHPYIOTCSI HE3HEUUTEIIBHO.

baza myHKTOB mosB30BaTENs 00ECIEUNBACT XPAaHEHHUE
nH(OpMaIHH 0 IyHKTaX, BBEJCHHBIX IT0JIb30BATEIIEM, a 0a3a
MapIIpyTOB — O MapIIpyTax MOJIb30BATENS C BKIIOUCHUEM B
KX/l MapHIPyT MTyHKTOB M3 OCHOBHOW 0a3bl MM 0a3bl
TI0JTE30BATEIIS.

Coneprxanue 6a3bI a3pOHABUTAIIMOHHBIX JAHHBIX MOJKET
BapbUPOBATHCS B 3aBUCMOCTH OT IPEJIIOYTEHNH ee 3aKa3-
YHKa, HO B I[CJIOM B HEW COZICPXKUTCS HHPOpMaIus 00 a’po-
mopTax Mupa, pagruomaskax VOR 1 HeHampaBIeHHBIX Masi-
kax NDB, Toukax nepecedenust Tpacc, TpaHuIaX BO31yIIHO-
T'O TIPOCTPAHCTBA.
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ba3a maHHBIX U1 CHCTEM PaHHETO TPEAYTIPEKICHIS OMH-
30CTH 3€MJTH HECKOJIBKO OTIIMYAETCSI OT YHCTO HABUTAIMOH-
HbIX 0a3 maHHbIX. Takas 6a3a BKIIIOUaET HABUTAIOHHBIE TaH-
HBIE 00 a’poIopTax, JaHHbIE O MPEMSTCTBUAX B 30HE ad9po-
opTa, penbede MoICTHIAIOIISH ToBEpXHOCTH 3eMiIH. [1o-
CTaBIIMKAMH TaKOH 0a3bl TaHHBIX SBJISIOTCS B OCHOBHOM CaMH
npomssoautenu CPIIB3, 6epyiue nHpOpPMAIIHEO OT MOCTaB-
IIIMKOB TOTTOTpadpuIecKrX JaHHBIX (Takux, kKak OAO «CeB3arr-
reonH(OpM»).

JIiist Bcex THTIOB 0a3 TaHHBIX HE0OXOTMMO OOHOBJISITH JTaH-
HBIE B COOTBETCTBHH C MPHHSITHIM BO BCEM MHPE CTaHIapTOM
ICAO — AIRAC (Aeronautical Information Regulation and
Control). AspoHaBHTAITMOHHBIE JaHHBIC OOHOBIISIOTCS HE PEKe
4eM pa3 B 28 jHEH, JaHHbIe 0 penbede — He Pexe YeM pa3 B
6 MecsIIeB. OTO CBA3aHO C TEM, YTO TIOCTOSHHO TTPOUCXOIHUT
TMPOIIECC YTOYHEHHMS adPOHABUTAIIMOHHON MH(OPMAIINH: 3aK-
PBITHE-OTKPBITHE a3POTIOPTOB, B3JIETHO-NIOCATOYHBIX TOJIOC
(BIIIT), yrouHstoTcst KOOPAWHATHI ITyHKTOB MAPIIPyTa M T. 1.

[Tporiecc 0OHOBIECHUS TIPOU3BOIUTCS PA3HBIMHU CIIOCO-
6amMu 1 B OCHOBHOM B JIBa ATAIa: MOTyYeHUE Oa3bI TAHHBIX Y
MIPOM3BOUTEINS U 3arpy3Ka 0a3bl JJaHHBIX B OOpTOBOE 000-
pyIOBaHHE.

B GonbmmHCTBE City4ae Juis Oy4YeH s 0a3bl IAaHHBIX Y
TIPOM3BOIMTES (TTOCTABIIMKA) UCITONB3YEeTCsl NI00aIbHas CETh
WuTepHeT (IoCTyN K cepBepy MOCTABIINKA Yepe3 ero CauT
WJIN HaIpsIMyIO MOCPEJICTBOM CIICIIMAIBHON MPOTPaMMBI,
AIIeKTpOHHAs TouTa e-mail). Pexke ncmonp3yercst oObraHbIC
MIOYTOBBIE CITY>KOBI.

3arpyska 6a3 JaHHEIX B 00pTOBOE 000PYIOBaHHE TAKXKE
MIPOU3BOANTCS HECKOJIIBKUMH CTIOCOOAMH B 3aBUCHMOCTH OT
THIIa CHCTEMBI.

Tax, U1 BBIYMCIUTETLHON CHCTEMBI CAMOJICTOBOXKICHHS
BCC-95 camoneros Nn-96-300 u Ty-214 ucnons3yercs nepe-
HOCHOM KOMITBIOTED ¥ COCANHUTEIHHBIN KaOelb, TIpH 3TOM
3arpy3ka IpoM3BOIUTCS MPSIMO Ha OOPTY BO3AYIIHOTO CY/-
Ha HENOCPE/ICTBEHHO B o0opynoBanue. [Ipensiaymmas Bep-
CHSI BBIYNCIIATENILHON ccTEMBI camoieToBokaeHns BCC-85
camonera Ty-204-100 oGHOBIsIETCSl Yepe3 CTAlMOHAPHBIH
3arpy34iK-a/IanTep, CBSI3bIBAIOIINI KOMITBIOTED CO ChEMHBI-
MU MOAYJISIMHU TTaMSTH BeraucinTens. s oOHoBiIeHus 6a3
JAaHHBIX B KapTpHIXKax CHYTHUKOBBIX GPS-mpuemumKon
Trimble 2000 Approach plus u Garmin GPS-155TSO(150) mc-
MOJIB3YIOTCS crienuanbhble mporpamMma u Card Reader ot
bupMBI «Jeppeseny, KOTOphIe MO3BOJISIOT 3arpykKaTh 0a3bl
JITAaHHBIX C cepBepa caiita GupMbl cpa3y Ha kapTpupk GPS-
npreManKa. OOHOBNICHHE Oa3bI JAHHBIX B KAPTPHIKE CITyT-
HuKoBbIX GPS-npuemunkoB Allied Signal KLN-90B npon3so-
JUTCs aHasornyHo ooHoBieHHI0 BCC-95, T. €. uepes coemu-
HUTENBHBIN KaOeTb.

CucteMbl paHHETO MPEAYNPEKACHHUs OIM30CTH 3EMITH
OOHOBIISIOTCS IBYMSI CTIOCOOAMU: TIPH ITEPBOM CIIOCO0E HH-
(dopManus ¢ KOMIbIOTEpa 3aIMCHIBACTCS C TOMOIIBIO JIIO-
6oro Card Reader na Compact Flash, xoTopsrii ssBnstercs 9a-
cteio cuctembl CPIIB3; Bo BTOpoM cirydae HCIOIB3YeTCs
TIEPEHOCHOH 3arpy34nK-aianTep, Ha KOTOPbIX MPe/IBapUTEIb-
HO 3aIichIBacTCs 6a3a TaHHBIX, KOTOPast 3aTE€M IEPETIChIBa-
etcs ¢ Hero B cuctemy CPITB3 Ha 60pTy BO3AyIIHOTO Cy/IHA.

ba3bl JaHHBIX J715 BEIMUCIUTENCH CHCTEM CaMOJICTOBOXK-
JICHUSI M CHCTEM PaHHETo MPEAyPekICHHS OJIM30CTH 3eMITT
nmetot ucxonusii popmar ARINC-424. TIpu nomomu crie-
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IUATBHBIX TporpamMM 0a3a KOHBepTHpyeTcs U3 (popmara
ARINC-424 B popmar 60pTOBOIf anmaparypsl 1 3aTeM 3ar-
pyXaetcs B 00pTOBYIO anmaparypy. B ciydae co crmyTHHKO-
BBIMH IIPHEMHUKAMH 0a3a JIAHHBIX CYUTHIBACTCS C CEPBEPOB
¢up™m cpazy B 60pTOBOM opMaTe U 3arpyKaeTcs Ha KapT-
pumxu GPS-ipreMHIKOB 6€3 JONONMHUTETBHBIX TPeodpazo-
BaHUM.

Ho B T0 7k BpeMs BOZHHKAET MpodIeMa CIHUIIKOM 00JThb-
moro josepus K CHC, a Takke OTCYTCTBUS y SKHITaXKa HABbI-
KOB paboTsI ¢ HeKoTOpsIMU GPS-nipreMHNKaMu B CBS3H C UIX
ciioxHOCThIO yripasienus. «[Ipu nanmmann CHC nHa Gopry
9KHIAKH BO3YIIHBIX CY/I0B CTAHOBSITCS CMEJIee M IPH Orpa-
HUYCHHON BUIMMOCTH IIPOJIOIDKAIOT MTOJIET, HHOTIAa HECAHK-
LIMOHUPOBAHHO CIPSIMIIIOT MapIIpyT, HE 3Has Oe30MacHoi
BBICOTHI, M JaXK€ TIBITAIOTCS BBITIOIHUTD 3aX0/ Ha MOCAKY.
HecMoTps Ha MHOTOUYHMCIICHHBIE TPEOOBAHUS M yKa3aHUs,
9KHUIMAXH MPOJOJIKAIOT MPOSBIATE MOIHOE AOBEPHE ITOH
HaBUTaLMOHHOM enHuLe», —otMeuaeT B. B. Kanenyc, rias-
HBIH [ITYpMaH YIpaBJIeHUs BO3AYIIHBIM TpaHCTIOPTOM B Kpac-
HOsIpcKoM Kpae. M ToMy ecTs Macca mpuMepoB: KaracTpoda
Beprosaera Mu-2 29 HostOpst 2001 . Ha mapmpyTe Banex-I1n-
JATKA (TIOJIET OCYIIECTBILIICS ¢ HapyIIEHHEM METCOMUHIMY-
Ma), aBraripouciectsue B aBrycre 2002 r. B [Ipumopckoit kpae
(9xunax omuOo4HO BBeN naHHbIe Topiia BIIIT) u T. 1.

Jost yoTy e Hnst SKCIUTyaTallnOHHbBIX XapaKTePUCTHK He-
00X0JMIMO YCOBEPILICHCTBOBATH IPOIECC 0OHOBIICHUS 0a3bl
a’POHABUTAMOHHBIX JAHHBIX OOPTOBOH anmaparypsl. Pere-
HUe dToH 3ana4un Obl1o mpemnokeno HUMW papmorexHuku
Kpacnosipckoro ['ocynapcTBEHHOIO TEXHUUECKOTO YHUBEP-
cuteta, rae copmectHo ¢ PI'VII «HIIIT ,,PagnocBsa3py»
(r. KpacHosipck) pa3paboTaH MHOTO(DYHKIIHOHAIbHBIN
mynsT MPK-18A. [TynbT paboTaeT cOBMECTHO CO CITy THHKO-
BBIM ITPUEMHHUKOM U BBITIONIHSIET BCE (DYHKIMM, CTABIINE CTaH-
JApTHBIMH JUTs CITy THUKOBBIX GPS-mipremonnikaropos. On-
HaKoO MPEUMYIIECTBOM JIJAHHOTO IYJIBTa SBJISETCS BO3MOXK-
HOCTb €r0 UCITIOJIb30BaHN B KAUECTBE YKa3aTelIsl TIOJIOKCHUST
BO3/YIIIHOTO Cy/Ha B ITPOCTPAHCTBE, T. €. HABUTAIIHOHHO-TIN-
JoTaxxHOTO Npubopa. Eme ofHO TOCTOMHCTBO IyJbTa
MPK-18A BO3MOXHOCTB IIepeIadn JAHHBIX C 3eMJI Ha OOPT
1 00paTHO, YTO JAET BO3MOKHOCTh BECTH YIIPaBICHUE U KOH-
TPOJIb BO3IYIIHBIM IBIJKEHHEM Cy/IHA OTIEPATOPOM C 3EMIIH.

JlaHHast TEXHOJIOTHS TO3BOJIUT MPOM3BOIUTH OOHOBIICHUE
nH(pOpMaNnH repeaoBoit GecripoBoaHoi cBsi3u. Hanbonee
TIEPCTICKTUBHBIM CUUTACTCSI METO/I C MCTIONb30BAHUEM CITyT-
HUKOBOW HaBUTallMOHHOH CBSI3H, TAK KaK B HACTOSIIIEE BPEMS
CYIIECTBYET MHOXECTBO (PHPM, 00ECIICUNBAIONINX CITyTHH-
KOBYIO CBSI3b M MPEAOCTABIISIONINX BOBMOXKHOCTh PEXKHMMA
Tiepe/iadn JJaHHBIX.

CxeMy CBSI3M KOMITBIOTEPA, HAXOAIIETOCS Ha 3eMIIE U
OOpTOBOH amnmaparypbl MOKHO IMPEACTaBUTH HATJISTHO
(cM. pucyHOK). [TocpencTBOM CITyTHUKOBBIX TEPMHHAIOB (K
nipuMepy, cucteMsl «l 1obancrapy) MOXKHO IepeiaBaTh JaH-
HBIE C 3eMJIM Ha OOPT BO3AYITHOTO Cy[IHA, IAe ObI OHO HU
Haxoaniock. [IporpaMmMuoe obecriedenne GOPTOBOTO 3ar-
pY34HKa JaHHBIX JOJDKHO 0OecrieunBaTh BO3MOKHOCTB 3ar-
PY3KH TaHHBIX B OOPTOBYIO CHCTEMY 0e3 ee OTKIFOUEHUS 1
BBIBOJIA €€ U3 pexkrMa padboTsl. [1oka e oOHOBNIEHNE 6a3bl
JAHHBIX BO3MOJKHO TOJIBKO TPH HAXOXKJIEHUHU BO3IYIIHOTO
Cy[Ha Ha 3eMJIe, TaK KaK CyIIEeCTBYOIIHE OOPTOBBIE 3arpy3-
YHKH HE CIIOCOOHBI 3arpy’KaTh JaHHBIC HETTOCPEACTBEHHO B
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TIOJIETE B «TOPSIEM» PEXKUME ITPH STOM HEN30EKHO IPIXO-
JIUTCS BBIKJIFOYATh OOPTOBYIO armaparypy, 4To He TipremIie-
MO BO BpeMs TIOJIeTa.

Tepmunan
Kommbrorep Ha [—| Pagno [ cnyraukoBoit j
3emiie MozneM CBA3U
Tepmunan Bopropoit BCC,
t cnyrnukopoit [ Pammo [ CTaIMOHAPHBIN CHC,
CBSI3H MoaeM 3arpy3uMK JaHHBIX CPIIB3

CxeMa CBsI3M HA3eMHOT'0 KOMITBIOTEpa
¢ OopToBOIi ammaparypoit

Takum 00pa3oM, cieaeM CIIE Y0NS BEIBOIBL:

— 0a3bl QIPOHABHUTAIMOHHBIX JTAHHBIX HEOOXO MBI IJIaB-
HBIM 00pa30oM JIjis oOecrieueHus: 0€30MacHOCTH TOJIETOB, a
UX cojieprkanue 0a3 JaHHBIX MOXKET BAPbUPOBATHCS B COOT-
BETCTBUH C TIOYKETAHMSIMH 3aKa34UHKa,

— 3TH JIaHHBIC OOHOBJISFOTCSI B COOTBETCTBUH C MEXKIyHA-
pomubMu cTanmapramu o 1ukiIaM AIRAC. O6HoBneHHE 623
JTAHHBIX JJTS PA3JINYHBIX CHCTEM POU3BOIUTCS PA3THYHBIMU

croco0amu, HO OOIIMM ISl BCEX SIBJISIETCS MCITOIB30BAHIE
KOMITbIOTEpA U MPOBOJIHOTO CBS3YIONIETO YCTPOICTBa (3ar-
py34rKa, COeTMHUTENBHOTO POBOa). PasHOpOIHOCTE 00-
HOBJICHUI1 3aTPYNHICT PA0OTY ITHX CHCTEM IIPU UX OJTHOBPE-
MEHHOM 3KCIUTyaTaluu;

— yCTpaHEHHE HEKOTOPBIX I3 OTMEUCHHBIX B CTaThE HEMO-
CTaTKOB B DKCIUTyaTallMH CITy THUKOBBIX HABUTAI[HIOHHBIX CHC-
TEM M TaKHUX CHCTEM YIpaBleHuA moieTom, kak FMS, BCC,
ABTOPY BUIIUTCS B YCOBEPIICHCTBOBAHUU MPOI[ECCa OOHOB-
nerns 0a3 adpOHABUTAMOHHBIX TaHHBIX. OHO ITO3BOJIAT
YMCHBIIIUTh PACcXOJIbl, 3aTPauNBaCMbIC Ha MPOLECC 0OHOB-
JICHUSI, TOBBICUT Ka4€CTBO OOCITY)KUBAHUS ¥ HAJICKHOCTD Ta-
KHX CHCTEM, a TakkKe 0€30MacHOCTH MTOJIETOB, 3a CYET KOHTPO-
JIsl HABUTAIIUU BO3YIITHOTO CY/IHA C 3¢MJIH.

Bubanorpaduyeckuii cnucox

1. Toroms, B. A. OCHOBBI CHCTEMBI CITy THUKOBOI HaBUTa-
1y : yued. mocobue / B. A. Torons ; KpacHosip. roc. TexH.
yH-T. KpacHosipck, 2001.

A. M. Igoshin

THE AERONAUTICAL DATABASE APPLYING
IN CIVIL AVIATION AIRCRAFT EQUIPMENT

The article tells about aeronautical database assignment. Their characteristics and types are resulted. In addition,
aeronautical database updating variants and its necessity are resulted. Problems related with using satellite based
systems and solutions possibility by means of auxiliary equipment operational characteristics improvement are noted.
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A. B. Jlommatun, M. A. PyTKoBcKas

HNCCIEAOBAHUE ITPEAEJIBHOI'O CPEJHEKBAIPATUYHOI'O
OTKJIOHEHMS PAGOUYEN MOBEPXHOCTH 30HTUYHON AHTEHHBI
OT ITAPABOJIOUJIA BPAIIEHU A

Paccmompena mamemamuueckas mooenb paboyerl no8epXHOCHU AHMENHbL 30HMUYHO20 8UOA 0151 OBYX 8APUAHIOSE YIPY-
2UX napamempos cemenoiomua. B nepeom eapuanme cemenoniomno umeem Hynegylo H#ecmKocms 8 HanpasieHuu Mepuou-
ama, a 80 8MOPOM — HYJIe8YI0 HCECKOCMb 8 OKPYIHCHOM HanpagieHnuu. I1onyyensl anarumuyeckue 3a8UcUmMocmu, N03601510-
wue oyeHums npedeibHvle CPeOHeK8AOPAMUYHbIE OMKIOHEHUS. NOBEPXHOCIU 30HMUYHOU AHMEHHbL OM NApadoaIouoda.

[Tpu poeKTHPOBaHUN 30HTUYHOI aHTEHHBI 3HAYHUTEIb-
HYIO pOJIb UTpaeT OLIeHKa TOYHOCTHU paboyeil MoBEpXHOCTH,
KOTOPYI0 00pa3yeT CeTenoyoTHO, HATIHYTOE Ha paJHallbHbIe
pebpa. Marepuai ceTernoaoTHa THOOK, SIBISETCS YIPYTHM U
TIOCJIE PACKPBITHS U HATSDKEHUSI aHTEHHBI (POPMUPYET OTpa-
JKAIOIIY IO TOBEPXHOCTb.

CeTernoioTHO, HATSHYTOE Ha JIBa CMEKHBIX pedpa, 00pa-
3yeT JIeNeCToK anTeHHbI. [Ipodmib pedpa npeacraisier co-
001t mapaboury, a MTOBEpXHOCTD, MTPOXOAIIAst 4epe3 Bce ped-
pa, siBisieTcs napadoonioM BpamieHus. PeanbHas pabouast
MIOBEPXHOCTb JICTIECTKA aHTCHHBI UMEET CeI000pa3HyI0
dopmy, T. €. 0 MepH/IMaHy OHa BBIITYKIIA, & [10 OKPY>KHOCTH
— BOTHYTA.

B xadecTBe KpuTepHs TOYHOCTHU PEATBLHOTO POQHIISI aH-
TEHHBI PACCMATPUBACTCS CPETHEKBAIPATHYHOE OTKIIOHEHHUE
pabodeii TOBEpXHOCTH aHTEHHBI OT Tapad0IION/1a BPaIIeHUS,
KOTOPOE SIBJISIETCS OJIHUM M3 KPUTEPHEB COBEPILICHCTRA T10-
BEPXHOCTHU QHTCHHBI, XapaKTePU3YIOIINM YXy/IICHIE CBOHCTB
MIOBEPXHOCTH CETETOJIOTHA IPH ero HaTshkeHnn. Onpeiene-
HHE CPeHEKBAIPaTHYHOTO OTKIIOHEHH S OBLTO BHIIIOJIHEHO B
paborax [1...4], u B KauecTBe MOJICITH CETETOIIOTHA B ITHX
UCCIIEIOBAaHMSX paccMaTpuBaliach MeMOpana, 1eopMupo-
BaHUE KOTOPOH OMMCHIBAIOCH ypaBHeHUEM Jlamaca.

B nanHO# cTaThe omnpeneneHne cpeHeKBapaTHIHOTO
OTKJIOHEHWS BHITTOJHSCTCS 0€3 aHaI3a HalpsLKEHHO-1e(hop-
MHUPOBAaHHOTO COCTOSIHUSI CETerojoTHa. PaccMaTpuBaeTcs
MOJIEJb OTpasKarolIei MOBEPXHOCTH aHTEHHBI JUIS IBYX ITpe-
JeTbHBIX BApHAHTOB YIPYTUX aPaMeTPOB CETEIONI0THA. B
TIEPBOM CETEIIOIOTHO MMEET HYJIEBYIO )KECTKOCTh B HAaIlpaB-
JICHHU MEPHUJIaHa,  BO BTOPOM — HYJIEBYIO KECTKOCTb B OK-
PY’KHOM HaIpaBJICHUH.

[TycTs TeopeTndeckuii mpod s aHTeHHHI (prc. 1) onpe-
JeTseTcs ypaBHeHHEM Tapadosonaa

(M

TJIE ¢ — BBICOTA IMapaboIouaa; » — BHEIIHUH paguyc mapabdo-
Jouza.

_C 2.2
Z—r—z(X +y%),

r

Puc. 1. Teopernueckuii npop b aHTEHHBI

PacmonoxnMm Ha mapabosoune aBa paanaibHBIX pedpa
JKECTKOCTH CUMMETPUYHO OTHOCUTENBHO ocu Oy (puc. 2)
TaK, 9TOOBI IPOEKITNH pedep Ha TIockocTh X0y TIepeceka-
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JIMCH TIOT oM § = 2TT/ i, TJI€ 11 — KOTMIECTBO pedep aHTeH-
HBL.

Puc. 2. JlenecTok aHTEHHBI, CETEMIOJIOTHO KOTOPOTO HMEET
HYIIEBYIO )KECTKOCTh B PaINaIbHOM HAIPaBICHUN

[Mapaboony sABIsIETCS BOSKOBBITYKIIOH IIOBEPXHOCTHIO,
M0ATOMY HawWIy4Illee NpHOIIKEHUE TapaboIon/a J0CTHra-
eTCsI B CITy4ae, Korzia KpUBH3HA CETETONIOTHA B OKPYKHOM Ha-
TIpaBJICHUY paBHA HYITIO. VIHBIMU CIIOBaMU, H/ICaIbHBIM SIBISI-
€TCsI CETETI0JIOTHO, KOTOPOE UMEET HYJIEBYFO )KECTKOCTb BIOJIb
Mepuanana napadosuonna. O4eBHIHO, UTO B 3TOM CIIydae pe-
aJbHasl TIOBEPXHOCTH JICTIECTKA aHTCHHBI Oy/eT 00pa3oBaHa
TPSIMBIMH, TAPAJUIETBHBIME IIIOCKOCTIM XOy 1 xOz U coey-
HSIIOIMU pedpa xecTKocTH (cM. puc. 2). [ToBepXHOCTS Jiere-
CTKa SABJISICTCS TapaOOIMIeCKHM [ITHHAPOM. CedeHne 3Toro
LWJIMH]IPA ITOCKOCTHI0 Oz NPEACTABISIET co00i napadoy

z=ky?, (2)
e k — HeusBecTHBIN mapametp. [lpuz=c,y=rcos ¢ /2.
Torna nns mapameTtpa k Gynem IMeTh

c
k =——5—, 3
r’cos’¢/2 3)
[oxacrasnsis (3) B (2), nomydnm
- c 2 )

z r2c052q>/2y '
VYpaBHenue (4) onpenessieT MoBepXHOCTh JICNECTKA aH-
TEHHBI JUIsl CITy4ast, KOT/Ia CETEIOJI0THO UMEET HYJIEBYIO JKec-
TKOCTH B paIMAIbHOM HampaBieHuH (puc. 3).
OmnpeenM cpeTHEKBaApaTHIHOE OTKJIOHEHUE TOBEPX-
HOCTH JICTIECTKA aHTCHHBI (4) OT TIOBEPXHOCTH ITapadoIonia
(1) ciemyrommm GyHKIMOHATIOM:

2 ab |:| Cy2 c 5 5 Dz
== -—(x+ dxdy . (5
W S-M Toos 012 2 ( y)g y. (5
Ine S=r?sin ¢ /2 cos § /2 — maomaab mpOeKINK TIOBEP-
XHOCTHU JIETIECTKA Ha MIOCKOCTh xOy; a = r cos ¢ / 2,
b=ytg ¢ /2. Boimonusis B (5) MHTETPHPOBAHNE U HEOOXOTH-

MBbI€ TIpe0Opa3oBaHusl, MOTYIUM
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W, =—=csin“—. (6)

VYpaBHenne (6) onpenenseT CpeaHEeKBAAPATHYHOE OTKIIO-
HEHHE TOBEPXHOCTH aHTEHHBI OT MapadoJIon1a AjIst cirydasi,
KOTJIa CETETIONIOTHO 00JIa/IaeT KECTKOCTHIO TOJIBKO B KOJIbIIe-
BOM HarpasieHud. OTMETHM, YTO MOJTYy4EHHOE 3HAYCHHE W,
— 9TO TpeJeIbHOe, He YIy4dIlaeMoe CPeIHEKBAIPpaTHIHOE
OTKJIOHEHHE [ TapabOTIeCKON aHTEHHBI 30HTUYHOTO THIIA.

Puc. 3. AHTeHHa, CETETIONOTHO KOTOPOH HMEET HYJIEBYIO
JKECTKOCTb B PaINaIbHOM HAIIPaBICHUH

PaccmoTpum BTOpOI ITpeienbHbIN BApHAHT YIPYTUX Ma-
paMeTpoB ceTenonotHa. bynem nonarars, 4To MaTepHual ce-
TETIOJI0THA NMEET HYJIEBYIO KECTKOCTh B OKPY’KHOM HaIIpaB-
nenun. CoelMHUM BHELIHNE KOHIIBI peOep aHTEeHHBI B pac-
KPBITOM COCTOSTHAHN X0pIoii (puc. 4). [ToBepXHOCTH JemecTka
aHTEHHBI B 3TOM cily4ae OyzeT o0pa3oBaHa OTpe3KaMH Ipsi-
MBIX, COETMHSIOMINX pedpa ¢ XOp/I0i U pacloI0KEHHBIX B
IUIOCKOCTAX MapaJlIeNbHBIX MIOCKOCTH yOz.

Puc. 4. Jlettectox AHTCHHBLI, CETCIIOJIOTHO KOTOPOIr'o UMEET
HYJIEBYIO )KECTKOCTb B OKPY?KHOM HallpaBJICHUU

[Tomyuum ypaBHEHHE TOBEPXHOCTH JenecTka. M3-3a cum-
METPHH MOBEPXHOCTH OTHOCHTEINILHO TIOCKOCTH YOz Oynem
paccMaTpuBaTh TOIBKO IOJIOBUHY JENECTKa, T. €. 001acTh, y
kotopoit x > 0. [l BBIBOZIa YpaBHEHUS TOBEPXHOCTH BOC-
MOJIb3yEeMCsl KAHOHWYIECKHM ypaBHEHHEM MPOM3BOIBHOM
psiIMOit 4B, mpoxoasiiei yepes ABe TOUKU:

Y=Y _ 274 ’ 7)
YoY% %74
Tie y,, Z, — KOOP/IMHAThI TOUKHU A, Jiexkalel Ha cTepKHe, CO-
EIMHSIONIEM KOHIIBI peOep, V,, Z, — KOOPIMHATHI TOUKH B,
nexanieit Ha pedpe. B cirydae, npencTaBieHHOM Ha puc. 4,

¢ ¢
-, = Xct -,
5 Y, g 5

IToncrasmnss (8) B (7), Haitnem

2
Y, = X COS z=¢,z :c;(—2(1+ct92%).(8)

E (y- roos¢)(x+rsmq;)g

Z=C[l+ il
g r’s n9 cosg H) ©)
O 2 2 O

VYpasuenue (9) onuceiBaeT GopMy MOBEPXHOCTH JIETIECT-
Ka aHTCHHBI 171 CITydas, KOIZla CeTeTIONOTHO UMEET HYIEBYIO
JKECTKOCTB B OKPY>KHOM HaIpaBJICHUH (pHC. 5).

Puc. 5. AnTeHHa, CETENONIOTHO KOTOPOH UMEET HYJIEBYIO
YKECTKOCTh B OKPY)KHOM HalpaBIeHUN

OrmpeiennM CpeIHeKBaAPATHYHOE OTKIOHEHNE TOBEPX-
HOCTH JICTIECTKa aHTEHHHI (9) OT TOBEPXHOCTH TapadoIonia
(1) B BUzIE pyHKIIMOHANA

2

0o ¢ ¢\0 D
ab (y-rcos- )(x+rsn )D
- ZME 200 vy )u oy . (10)
r?sin+ cos—
2 2 E

3neck mo-mipeskuaemy S = r2sin ¢ / 2cos ¢ /2 — momans
MPOEKI[MH MOBEPXHOCTH JIeMecTKa Ha II0CcKocTh X0y,
a=rcos®/2,b=ytgd /2. Iocme mpeobpazoBanuii Gymem
UMETh

W, = 2237008 & +16co ! ¢

< \/ an
3J10

VYpasuenwue (11) onpenernsier MaKCHMaIbHOE (Hanxy/:[mee)
CpPEHEKBaAPATHYHOE OTKIIOHEHHUE TTOBEPXHOCTH aHTEHHBI OT
mapabosonIa TS CITydasi, KOT/ia CETETI0IOTHO 00J1a1aeT yKe-
CTKOCTBIO TOJIBKO B pa{HalbHOM HaITPaBIICHUH.

IIpoenem anamms dopmyn (6) u (11). YauTsiBas, 9to
¢ /2 =Tt/ n, tne n —uuncino pedep, 3anuiiemM ypaBHeHuUs (6) 1
(11) B ceyroriem Bue:

22 zn

W, =——=csin’—

NG

w, = —T 22— 370032 +16cos — (12)

ITo BeIpaxenuto (12) cnenyet, uTo Ipu n — 0 BeTUUNHA

w, - 0,aw, > ¢/ (3V10). 3HaueHHs OTHOCHTEBHBIX OTKIIO-

HEHUA W, /en wz/ ¢ IS pa3TMYHbIX /1 TPUBEACHBI B TaOIHIIe

¥ Ha pHC. 6, T7Ie 9ncIiio pedep n paccMaTpruBaIoCch Kak HeTpe-
pBIBHAsI IEpEMEHHasI.

TaxuMm 00pa3zoM, B JTaHHOI cTaThbe ONPECTICHBI TPAHHIIBI
CPEIHEKBAIPATHIHOTO OTKIOHEHHSI OTPAXKAIOIIECH OBEPX-
HOCTH aHTCHHBI OT napadosion;ia BpamnieHus. O4eBHIHO, UTO
OTKJIOHCHHE TIOBEPXHOCTH PEabHON aHTCHHBI OyIET HAaX0-
JATHCS MEXKITY TIpeIeTIEHBIME CPETHEKBAIPATHIHBIMH OTKIIO-
HEHUAMH. AHAJIH3 TOTYYIECHHBIX PE3YIIETaTOB MO3BOJISET TaK-



ABI/ILZL;MOHHG}Z U Kocmudeckad mexHuxka

K€ C/IeNaTh BBIBOJI O TOM, KaKHe YIIPyTHE TapaMeTphl T0JIK-
HO UMETh CETETNOJI0THO aHTEeHHBl. MUHUMAaJIbHOE OTKJIOHE-
HHE MOXET OBITh IOTy4EHO TOT/Ia, KOT/Ia MaTepHaj CETETO-
JIOTHA 00JaJIaeT SIPKO BBIPAKEHHOW OPTOTPOIHEH YIPYTHX
XapaKTEePUCTUK: HUTH OCHOBBI TKAHOTO CETETI0IO0THA T0JIK-

HBI PACHOIaraThCs B OKPY>KHOM HAIIPaBICHHUH, @ HUTH YTKa
— B paguanbHOoM. OTMETUM, 4TO TOJy4YEHHBIC PE3YJIBbTaThI
MOTYT OBITH HCTIONIB30BAHbI IS aHAJIN3a OTKJIOHEHUH pabo-
Yyell HOBEPXHOCTH CETENOI0THA Ha ITAIlE 3CKU3HOT'O IPOEK-
THPOBAHMUS 30HTHYHON aHTCHHBI.

0.20
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A. V. Lopatin, M. A. Rutkovskaya

THE ANALYSIS OF THE LIMITING STANDARD DEVIATION
OF THE WORKING SURFACE OF THE UMBRELLA ANTENNA FROM
THE PARABOLOID OF REVOLUTION

Analysis of the limiting standard deviation of the working surface of the umbrella antenna from the paraboloid of

revolution is performed in the present paper.
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B. A. TloxxuneHKoB

MMPAKTUYECKOE IPUMEHEHUE MATEMATUYECKHX MOJIEJIEA
ITPA OGPABOTKE IOJIETHOM TH®OPMAIIUH

IIpedcmasnen memoo UCRONb308AHUS OAHHBIX BOPMOBO2O CAMONUCYA, (PUKCUPYIOULe20 NAPAMEMPbl OGUNCEHUSL 603-
OVUIHO2O CYOHA, C Yelblo NOLYYEHUsE mPedyeMOol UHGOPMayuu, coOepicaueticst 8 Imux OaHHbIX 8 HesseHoM eude. IIpedno-
JHCeH OPUSUHATILHBILL CNOCOO COBMEUCHUS MATNEMAMUYECKOU MOOCLU U NOJeMHbIX Oaniblx. OnuUcansl Mamemamuyeckue
npuembl, npumMeHsiemvle 8 npoyecce uoeHmupurayuu. JJana oyenka mouHocmu npeodnazaemol Memoouxi.

BBenenne. Maremarnueckoe monenuposanune (MM)
JBIOKeHNMs Bo3tytiHoro cynHa (BC), mpumensiBiieecs BHava-
JIe TS IPOTHO3UPOBAHUS €TO TTOBEACHUS B TTOJIETE, HAXOAUT
Bce OoJiee IMUPOKOEe MPUMEHEHHUE ISl UICHTU(HUKAIMH T10-
JeToB M onpeaeneHus mapamerpo BC mo gaHHBIM 60pTO-
BBIX PETHCTPATOPOB pPexKUMOB nosieTa [ 1; 2]. Maremarudec-
KHe MOJIENH, TPAUMEHSAEMBIC IS TOJOOHBIX paboT, UMEIOT
KaK 00IIIHe 1715 BceX MOJIeTIeH MPUHITHITB TOCTPOCHHUS, TaK U
OITpe/ieIeHHbIE 0COOEHHOCTH, BhI3BaHHBIE CIIe (UKo pa-
60T15I ¢ HIME. Camo oHsITHE MM B TAKOM acTeKTe BKITIOYa-
€T He TOJILKO OIIMCaHUe HEKOTOPOTo Mpoliecca, HO ¥ MaTeMa-
THYECKHI anmmapaT COBEPIIIEHCTBOBAHMS MOJICIIH Ha OCHOBA-
HuM moJjeTHbIX AaHHbIX ([1/1) 1 MeToauKy ux 00paboTKH.

MHorue napameTpsl 1oJjera, HalpruMep Takue, Kak Mac-
ca BC u Tara gBurarteneii, caMonucieM He (PUKCHPYIOTCS.
Her u npyrux npndopoB i1t n3mepenus B nosiere. [loatomy
BO3HUKACT HEOOXOIUMOCTH B Pa3pabOTKE METOIUKH ITOITY-
YEHUSI 3THX TAPaMETPOB MO KOCBEHHBIM JIAaHHBIM, COJIepiKa-
mumcst B T1J1. st oToi menmy HeoOXouMo 3HATh B3aMO-
CBSI3b KOCBCHHBIX H TPeOyeMBIX TapamMeTpoB. MaremaTudec-
KOE OIMCAHKE dTOH B3aMMOCBSI3H SIBJISIETCS] OCHOBHOW KOM-
moHeHTo MM. 3a penkuMu HCKITFOIEHUSIMH 9Ta KOMITOHEH-
Ta MaTeMaTHYECKOTO MOJEITMPOBAHNSI MHOTOCBSI3HA M HEO-
JTHO3HAYHa, TIOATOMY OYCHB Ba)KEH CITOCO0 ee IPIMEHEHHS,
KOTOpBIi Takke BXoAUT B MM.

C momompbio MaTeMaTH4eCKOTO MOACIUPOBAHUS MBI
“MeeM HEeKYIo anpropHyo HH(opMaiuro o nonete. Hcmoms-
30BaHUE €€ B Ka4eCTBE M30BITOYHOH MO3BOJISIET MOAABUTH
mrymsl B I1JI. C npyroii cTopoHbl, IpU MHOTOKPAaTHOH CO-
BMecTHOM 00padoTke I1/] MOXKHO KOppEKTUPOBATH apamMeT-
pbl MM, 1 3Ta KOppeKLUs TAKXKE ABISETCS YACTHIO MOJEIH.
[TonoOHBIH MOIX0 1 peaTn30BaH B CTOXaCTHICCKIX (PUITBTpax
Kanmana—brocu. B nanHo# ctaThbe mpuMeHeHa MEHee CII0K-
Hast METOJIMKA, TAFOIIAs YIOBICTBOPUTEIBHBIC Pe3yITETaThI IS
PpeLIeHHs IOBOJIBHO IIMPOKOTO KPyTa 3a/1a4 UJICHTH(DHKAIIUH.

Pa3paboTka METOI0B OITpeAeeHIs B3JICTHOI MacChl BO3-
JYIIHOTO CyJHa MO JIaHHBIM OOpPTOBOTO CaMoITKCIa Mapa-
METpOB IojieTa ObljIa Hayara B 1IeJIsIX TTOBBIIICHHs Oe30mac-
Hoctu nosietoB (BIT). HanGomnee moHo 3Ta mpodiema otpa-
skeHa B padore M. C. Ky6nanosa [1].

B xonme 90-x rT. 8 Poccun OBIIIO OTMEUEHO HECKOIBKO
JIETHBIX ITPOMCIIECTBUM, CBSI3aHHBIX ¢ Tieperpy3koit BC. Jlaxe
MPUONMKEHHBIC METOIBI TIOKA3BIBAIIN (PAKTHIECKYIO B3IIET-
HYIO Maccy, PEBBIIIAIONIYI0 HE TOIBKO YKa3aHHYIO B CO-
MIPOBOJIUTENBHOI TJOKyMEHTAIINH, HO ¥ MAaKCUMAITLHO JIOIY-
cTuMYyT0. PaboTsI [2...4] MO3BOIMIN JOCTATOYHO TOYHO OTI-
peleraTh B3eTHyIo Maccy. [loxydeHHas TOUHOCTS (TopsiKa
3,5 %) u crutomrHas, a He BEIOOpOoYHast 00paboTKa 3amnucen
CaMOIINCIIEB CHSJIM MPSMYIO YIpo3y 0e30MacHOCTH IoJie-
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ToB. K coxanenuto, mocie 3Toro (puHaHCHPOBAHHE HCCIIEI0-
BaHUH B JAHHOM HalpaBJICHUH PE3KO CHU3WIIOCH U B HACTOSI-
1mee BpeMs paboThl 1O TaHHOW TeMaTHKe BELyT TOIBKO OT-
JICTbHBIC HTY3UACTHI.

OnHako 3Ta TeMa JaleKo He ucuepraHa. AKTyalIbHOCTh
ee 3aKJII0YaeTCsl B TOM, 4TO HH(OPMAIHS O Macce U IPyTux
nmapameTpax, onpenenstomux nosenerne BC Ha paszoere, He-
00X0MMa SKNMIaXy Tepe]] MOJIETOM M HETTIOCPEICTBEHHO B
nporiecce paszdera u OTpbIBa. DTH MTapaMeTphbl, BKIIIOYAI0-
TITHe TOMIMO MAacCCHI, TATY JABHUTaTeNeH, Ko PUItneHT 10060-
BOTO CONPOTUBICHUS U T. J., pPA3IHUAIOTCA JaXKe AJIS OJTHO-
tunHbIX BC. Hanpumep, cymMmMapHas cTaTudeckasi Tra IB1-
rareneit ;g Un-76 T MoxkeT OTiIMYaThes MOYTH Ha 2 T, @ 9TO
JIaeT yBeIMYCHUE JUTHHBI pazoera 10 200 M. HerouHoCTH O11-
peneneHus Macchl B 6 T (0komo 3 % MakCHMaJIbHOTO B3JIET-
HOTO Beca) U3MEHUT JIHHY pazoera taxoke Ha 200 M. [ToaTo-
My HEOOXONM MTOCTOSTHHBIM MOHUTOPHHT COCTOSTHHS BCEX
BC ¢ BbI1adeit okumnaxaMm HOMOTpaMM IS ITPeIBAPUTETEHO-
TO pacdeTa JIMHBI pa30era 1 BBOJ MHINBHIYJIbHBIX Mapa-
MeTpoB BC B 60pTOBO# BEIYHCIUTENH, KOTOPHIH yXKE B TIPO-
1ecce pa3bera yTOUHHT Maccy. 3aTeM BEIYUCIUTENb BBIAACT
YTOYHEHHBIE CKOPOCTH MPUHATHS PEIICHHS, TI0IbeMa Iepe-
JTHEH HOTH M OTPBIBA, a TAKXKE B3JIETHYIO AUCTAHIIMIO, HITH
COOOIIHUT, 9TO B3JIET HeBO3MOXKeH. [lomobnas pabora BeI4mc-
JUTENS MpeAycMoTpeHa Ha camonere Ty-204, ogHako TaM
TapaMeTpbl OTMHAKOBBI AJIS BCEX CaMOJIETOB, @ Macca OIpe-
JIETISIETCS TI0 TABJICHHUIO B aMOPTCTOMKAX C TOYHOCTHIO 3...4 %
MIPY IITHJIE, OATOMY JIaHHAsl CHCTEMA JI0 CUX MOp elle He
3aJIelicCTBOBaHA.

st yrounenust maccsl BC B mporiecce pazoera, mpuuem
B CAMOM €ro Hadase, HeoOX0IMMbI TOUHBIE JaHHbIC O Mapa-
Metpax BC. DT naHHBIE MOTYT OBITH IOYYCHBI C TOMOIIIBIO
00paboTku nosetHoit nHpopmaryu o kaxaomy BC, a s
9TOTO Hy)KHa COOTBETCTBYIOIIAsl METOANKA, OMIMCAHUIO KO-
TOPO¥ MOCBSIICHA IAHHAS CTaThsI.

Coznanme MaTeMaTHYECKIX MOJEIEH ANHAMHKH T0JIeTa
TI03BOJISIT M3BJIEKATh U3 MOJIETHBIX JIAHHBIX HH(OPMAIHUIO, CO-
JIepIKaIlylocs B HUX B HESIBHOM BHUJIE, B YaCTHOCTH (pakThyec-
KyIO B3JICTHYIO Maccy. PaboTel o 1aHHOM TeMmaTnke OBLIH
MIPOM3BECHBI HECKOIbKMMU opranu3arusiMu: TocHUU TA,
asuakommanwueii «lymkooy, JINU, HAT Y, MAK, MI'TY TA.
Mo nmeromyMcst cBeICHUSIM, JTOCTHIHYTa TOYHOCTb OTIpe/ie-
JIEHWs1 B3JICTHOM Macchl mopsiaxka 3,5 %. Kak ykazano B [1], 3a
pyOexoM Takke BEAYTCS aHAJOTHYHbBIEC MCCIICIOBAHUS, HO
CBEZICHHMS 110 HUM 110 COOOPasKEHHUSIM KOMMEPYECKOW TaiHBI
SBJITFOTCSI 3aKPBITHIMH. AHAJIOTHYHO OOCTOSIT JIeTIa M B OTeHe-
CTBEHHOM aBUAIIMOHHOMN HayKe.

PaboTsI [2; 3] moCTpOeHBI Ha OCHOBE MUHIMM3AIINH Pa3-
Hoctu Mexay MM u I1JI, npu stom Il moxBeprarorcs cy-



A6ua141/l0HHCl}Z U Kocmudeckad mexHuxka

IIECTBEHHOMY MPe00pa30BaHUIO C IIEIbIO CIIIAXKUBAHMUS,
nocie yero B MM BBOAISITCSI BBIYMCIICHHBIE 3HAYECHHST TIPOU3-
BOAHBIX. B [2] uncnenHOMY OudQepeHIMPOBAHUIO TakKe
HOCBsIICHA OTAebHad r1asa. Ho eciu yuects, uro MM 1o-
CTPOCHO Ha TMHEAPH30BaHHBIX AU(PepeHINANEHBIX YPaB-
HEHMUSIX, @ BBIYHCIICHHE TPON3BOHBIX — HEOHO3HAIHBIH IPO-
1IECC, TO MOXKHO CYHTATh, YTO JIAHHBIC METO/IbI HE JIAIOT Tpe-
Oyemol TOYHOCTH.

bonee Tounas Meroauka npuMeHeHa B pabore [4], rae
YpaBHEHHE JIBIDKCHHS CaMOJIeTa Ha pa30ere permaeTcst OTHO-
CHUTEIIBHO MacChl B KaX 101 TOUKE 3aMepa CKOPOCTH.

B K (kV) KV KV

K, [ +dV/dt

DTOT METO[ TO3BOJISICT BEIYMCIUTH KOHCTAHTY, COOTBET-
CTBYIOII[YIO Macce caMoJIeTa, HO TpeOyeT TOYHOTO 3HAHHSA
B3JICTHOH TSITH M IPYTHUX NapameTpoB paszoera. [Tpu aTom Tpe-
OyeTcst BRIYHCINTH YCKOPEHHE caMofieTa. B manHoi cTaThe
YCKOpEHHUE BBIYHMCISIETCS KaK KBaparudHast (QyHKIHs Bpe-
MEHH, 4TO BEChMa He oueBHIHO. KoHEuHO, IpuBeacHHAS
METOJIMKA BBI3BIBACT BIIOJHE OOOCHOBAHHBIC COMHEHHS B
3asIBJICHHBIX 3HAYEHHSIX TOYHOCTH. Ho mpenmymiecTBo pado-
TBI aBTOPA 3aKITIOYACTCS B TOM, YTO YUCIEHHOTO HHTETPHPO-
BaHUs ypaBHeHUst prkeHnst BC He mpon3BoanTesi, COOTBET-
CTBEHHO CHIMAETCsI BOIIPOC 00 yCTOWINBOCTH PEIICHNS.

B pabore [1] coznan MmaremaTHYecKuil anmapar, mo3Bo-
JISIFOLIMHI TIOBBICHTH YCTOWYHMBOCTH MaTeMaTHYECKOTO MOJIe-
JMPOBAHHMS ITyTEM COBMEIIEHHS BUIOM3MEHEHHOT'O METO 1A
Oiinepa u Metona Pynre—KyTra aist ynciaeHHOro perieHus
ypaBHeHHI MM, HO 1 B 3TOM MeTOze T PepeHINPOBAHIEC
MIPOM3BOJIUTCSL PA3HOCTHBIM CIIOCOOOM, YTO Aa)Ke MpH yC-
TOWYMBOM PEHICHHH MOXET JaTh ONIMOKY, TPEBBIIIAOIIYTO
JIONTYCTHMBIN Tipenen. B kauecTBe mpumepa paccMoTpeHa
3ajlaya BOCCTAHOBIICHHUSI TPAGKTOPHUH B3JIETa CaMoJIeTa
Wn-76 T/, npuBemmeii k aBapuu [ 1. C. 27-30]. ITo Texety Bua-
HO, 4TO MCCJIEI0BAaHNE IPOM3BEICHO HEJI0CTATOYHO TIIATEb-
HO (TIpaB/1a aBTOp pabOoTHI MPU3HALT, YTO OBLTH UCTIONB30BA-
HBI «CKY/JJHbIE CBEICHHS U3 IIEPUOIUYECKOI IIeYaTn») 1 OT-
BETa Ha BONPOC O MPUYHMHE aBapHUH HE JA€T, TOYHEE IACT, HO
CeMb BApHAHTOB OTBETa. ECTB elrie 0AnH MOMEHT, O3BOJISTIO-
M TOBOPUTH O HEZIOCTATOYHOH a/iekBaTHOCTH MM, HcTionb-
3yeMmoii B pabote [ 1]. BmkeHue camorneTa, IpeICTaBICHHOES
Hapuc. 9[1. C. 28] (nmpu HEM3MEHHOI CKOPOCTH U YIJIE aTaK’
caMoJIeT B HavaJe JBIKETCS BBEPX, a 3aTEM BHH3) MIPOCTO
HEBO3MO)KHO MIIM HE TIPUBEICH KaKOI-TO JOTIOITHUTENBHBIH
daxTop.

PaccmoTpum moctpoerrne MM tst mueHTHPUKATIN TTPO-
necca pasbera BC. [leponavasnbHas 11es1b MOIEIUPOBAHUS
— ollpezereHue B3eTHOH Macchl BC 1 B3MeTHOM TSTH TBUTa-
TeJeil mo JaHHBIM OOPTOBOTO caMomnuciia. B nanbHelem
MIpelycMaTpHUBAETCs BbIlada SKUIAXy JaHHBIX O apaMeT-
pax pasbera, HEOOXOIMMBIX IPU TIOATOTOBKE K TIOJIETY U B
Ipoliecce B3neTa.

Buauauie onpeznenuM ocHoBononararonye csoiicrsa MM,
0 KOTOPBIM OyJICT MPOM3BE/ICHA ero pa3padbotka [1]:

1) amexBaTHOCTB. YpaBHEHUS MOJICIH TOJKHBI COOTBET-
CTBOBATh HMCCIIEyEMOMY TPOIECCY, TAKKE TOIDKHBI OBITH
YUTEHBI BCE 3HaYaIue (pakTopsl, ONpeeIIIOIINe ero IMHa-
MHKy. [TocKONTbKyY Ha OWH 1 TOT XK€ apaMeTp MOTYT OKa3bl-
BaTh BIIUSIHNE OTHOBPEMEHHO HECKOJIBKO (DaKTOpPOB, ATO He-
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obxomumo ydectsh B MM, 49T0 He Bcerna Bo3MokHO. Emre
OJIMH BapHaHT — CO3/JaHUE METOJMKH BBICIICHHS TPEOyeMO-
ro npouecca u3 I1J], yTo He Bceraa npocTo, HO BO3MOXKHO;

2) DOCTOBEPHOCTh M PaboToCIIocoOHOCTh. [lapaMeTphr
MOJIeNH JTOJDKHBI OBITH OMU3KM K TapameTrpaMm oOBeKTa, a
peLeHus ypaBHEHUH — OTHO3HAUYHBIMU M YCTOWYMBBIMHU. 17151
o6pabotku [1/] Heo6xoanma (h(heKTHBHAS METO/IMKA MTO/IaB-
JICHUSI ITyMOB;

3) unopmartuBHOCTh. PazpabatsiBaemyto MM HeoOxo-
JVIMO COPHEHTHPOBATh Ha PEIICHNE MOCTABICHHOH 3a/1a4H,
101 KOTOPOH CJIEAYET MOHUMATh U3BJICUEHHE C TIOMOIIBIO
MM wuHdpopManuy U3 MOJIETHBIX TAHHBIX, C [EJIbI0 COBEp-
IIEHCTBOBAHUS MOJICITN H MOy IE€HHSI HHPOPMAIINH, COJEp-
JKalencst B Heil B HESIBHOM BHJIE.

Hcxonnsble nanuble. YpapaeHue pazoera BC mveet Buj

dv/dt= [TO—KT(mg—Ksz) +KV-KV’]/m,

rae V — ckopocTh camolneTa; ¢ — Bpems; m — Macca BC;
T,— cymmapHas Tsra gsurareneii npu V=0 ¢ yaetom Temrie-
paTypel M JaBJIEHUS BO3MyXa; K —KOd(()HUIMEHT TPEHNS Ka-
YEeHUsl; ¢ — YCKOPEHUE CBOOOIHOTO majeHus, g = 9,8 m/c;
K,— 0600mennbiii kK03pQUUHEHT NOABEMHON CHIIBI,
(Y= K ?); K — x09hduiuenT, onpenensomuil CHuKeHne
TAru fBurareneit ot ckopoctu (0T/0V < 0); K — 0606men-
HBIH K03 duiment 106080ro conporupnenus, X =K, V2.

VYpauenue (1) onmceiBaet nemkenne BC oTHOocHTEBHO
BO3/yXa, HO3TOMY V — 3TO MCTHHHAsI BO3AYIIHASI CKOPOCTb.
[TprHIMaeM BO3IyX 3a HHEPIHAIBHYTO CHCTEMY OTCUETa, T. €.
npeHedperaeM KparkoBpeMEHHBIMH ITOPbIBAMHU BETPa, HO €T0
JUTMTETEHOE I3MEHEHHUE BO BPEMS pa30era — Tak Ha3bIBAEMBbIH
CIIBHT BETPa — CHCTEMa BCE PABHO JIOJDKHA OTCIICKHBATh.

VYpasuenue (1) He oTpaxkaet ciemyromue pakTopsl [5]:

— bokoBoe obOrekanue BC;

— PacKpyTKy KoJlec;

— HECOOCHOCTH JBurareieii u BC.

W3 Hux Haubosiee BECOMBIM SIBIISIETCS] BTOPOH (akTop:
KoJIeca y4acTBYIOT B paz0ere Kak MOJITOPbI MacChl BCEX KO-
aec. BisiHnem sxe G0OKOBOTO OOTEKaHMsSI M BEPTUKAJIBHOM
COCTABJISIOLICH TSTH MOKHO IPEHEOPEUb.

JlaTankaMu CKOPOCTH MOTYT OBITh COOCTBEHHBIE JaTIH-
KM CaMOIIMCIIa WJIM CUCTEMA BO3/YIIHBIX CUTHAJIOB, BBIYHC-
astrotiast ckopocTh BC 10 COOTHOIIEHHTO TIOJTHOTO ¥ CTATH-
yeckoro faBneHui. [lepuoa onpoca narunkos — 0,5 mn 1 c.
[onerHble TaHHBIEC TEPETTUCHIBAIOTCS] C MATHUTHOMN JICHTHI
CaMOIIMCIIa B KOMITBIOTEP, TJIe BBOAMUTCS MOMpPaBKa Ha CHKHU-
MaeMOCTh BO3/lyXa U YCTPAHSIOTCS CHCTEMAaTHYeCKHe T0-
rpentHocTH O0pTOBOTO NaTurKa. B coBpemennpix BC mompas-
KM BBEJICHBI B TaMsITh OOPTOBOTO CaMOIIHCIIA, TOITOMY Ta-
Kast 00paboTka He Hy)kHa. CiydaifHbIe TTOTPEITHOCTH BCEH
CHCTEMBI CYMTHIBAHHS M 3aITHCH, COIVTACHO TEXHUYECKUM Tpe-
6oBanmsiM (TT), pacipeieIeHbI IO HOPMAIEHOMY 3aKOHY C
HYJIEBBIM MaTeMaTHIECKIM O)KUAAHHEM, UX BETMINHA TaK-
ke orpanndena TT.

CamonwcIrs! GUKCHpYIOT MprdopHYyTo ckopocTs BC. Jlns
Tiepexoia K ICTHHHOI BO3YIITHON CKOPOCTH HEOOXOIMMO BBE-
CTH MOTIPABKY Ha TIIOTHOCTB BO3/IyXa, €CJTM OHA OTIIMIAETCS OT
TUTOTHOCTH Ha YPOBHE MOpSI, 110 CTaHAapTHOU (opmyIie

Vier™ Vipus A /p.. 1P

HCT
[Tonernsie nanubie a1 MM KOMIIBIOTEp BBIIACT B BHJIE
TEKCTOBOTO (haiiiia, Te 3amicano TeKyIIee BpeMs, mproop-
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Hasi CKOPOCTb, YTOJI TaHTaXka, 000poTs! aBuTareneii. [To mac-
TIOPTY IOJIETA, KOTOPBIH MOCTYaeT BMECTE C MArHUTHOM JICH-
TOM, TTIOTyJatoT JaHHBIe 0 Macce BC, remmnepatype, naBie-
HUH, CHJIC 1 HAITPABJICHUH BETPa IPH B3JIETE, HA OCHOBAHUH
KOTOPBIX TPOM3BOIUTCS pacieT HaYaJIbHOM TSATH M BBOISTCS
HE00XOIUMBIE YTOUHEHHS K03 PHUIINEHTOB.

MeToauka 06padoTKH TaHHBIX. YpaBHEHNE pazdera uMeeT
aHanmuTHYecKoe pemieare. OOBITHO B ATOH CHUTYalllu OCYy-
LIecTBIIsICT HadanbHoe criaxxuBanue [1]] n Bapuanmonnoe
MpUOTIHKEHIE PelIeH s ypaBHeHus K HuM [ 1]. HemoctaTkom
JTAHHOM METOANKH SIBJISETCS ITOTEPsl M UCKakeHne nH(popma-
LIUH B TIPOIIecCe CIIIaYKMBAHMUS M HEOHO3HAYHOCTD ITOTyYae-
MBIX Pe3ynbTaToB. TaKNMH HEJOCTATKAMH B PA3HOH CTETIEHH
CTPaJaoT BCe METOAMKH [3], HO B 9TOM ciTy4ae Mpoliecc cria-
KUBaHWS HEMOCPEACTBEHHO BIMSACT Ha pe3ynbraTel. Kpome
TOT0, CII&)KWBAHHUE MTOJIMHOMAMH JIENAET OTPEIIHOCTH KOp-
pEUpPYEMBIMH, TAKXK€ BO3MOXKHO TTOJydEHHE TOOOYHOTO
MIpOIIeCcca, BBI3BAHHOTO CBS3aHHBIMU OTPEITHOCTSIMH.

YT00BI N30€KaTh yKa3aHHBIX HEIOCTATKOB, IIpeJiaraeT-
Csl ypaBHEHHE PEIIaTh YHCICHHBIM METOIOM, C KOPPEKIIH-
eii mo I1/1. [IpakTHYeCcKu 3TO BBINIIUT CICAYIOLINM 00pa-
30M. Bo3pmeM ai1st MpOCTOTHI M3II0KEHHS YNCIEHHBIN Me-
To Ditnepa:

X, =X AN,
rae fIX)) = dX/ dt mpu X = X; T — ar HHTerpupoBaHus.

MOosKHO B3SITh 000 JpyTOi METOI, HO BBIBOJIBI OYIyT
HE TaK OYEBHIHBI U OIyIHUTh UX Oy/IeT HAMHOTO CIIOXKHEE.

B cymiecTByronmx MeToiMKax MpOM3BO/{HAS BBIYHCIISIET-
Csl PAa3HOCTHBIM METOJIOM, HHOT/[A C TIPUMEHEHHEM CTIIaKH-
BaHMsA BO u3bexkanue ckaukos: fAX) = (X~ X _)/T. Botom
pELICHNH HAITNIIO 0OpaTHast CBA3b, KOTOPAsk MOXKET CJIENIaTh
peleHne HeyCTOWYNBBIM, 0OCOOCHHO MPH MaJBIX T.

B ypaBHenuu pazoera (2)npon3BoiHyI0 MOYKHO BBIYHC-
JIUTh, HOCKOJIBbKY N3BECTHA CKOPOCTD, 3aJaHHAsl yPAaBHEHHEM
dV/dt=f(V). Cxopocth MOxkHO B3sTh u3 [1]]. Paccmotpum
9TOT IpoIiece moIpodHee.

[Tonoxum, uto X(0), X(1)X(2)X(n) — 3HaueHns ananuTH-
YEeCKOTO pemIeHus ypaBHeHus npu ¢t =it,i=0, 1,2, ..., n;
X, X, X, X —>t0 I1]] 1714 Tex 7ke MOMEHTOB BpeMeHH; ¥ = f{X))
— IIPOU3BO/IHAS, BEIYMCIICHHAS aHAJTUTHYECKUM ITyTEM.

C y4eToM norpemHocTei YNCIeHHOE PEICHNE UMEET BUJT

X, =X(@) + A+ fXG) + AT,
e X, = X(i) + A, A,— morpemnocTs i-ro n3mepenns. Urax,
umes Hadop I1/1, MoxHO BbrumCIUTE Bee Y. O6o3HaunM de-
pe3 Z mostyueHHoe perieHne s ¢ = iT. Jlajee MOkKHO HHTET-
pHUpOBaTh ABYMs CIIOCOOAMH:

— 1-11 crmoco6: Z=X,* 193 Y nns kot 0 moi—1 (merTon
Oiinepa B unctom Buze [6]);

—2-ficnoco6: Z=X,_,+1Y,_ npu Z = X(0) — HauanbHOE
yCIIOBHE.

OueBniHO, 4TO 00a criocoba HeMTepaloHHbIE, COOTBET-
CTBEHHO 00paTHas CBsI3b OTCYTCTBYeT. CIe10BaTeIbHO, pe-
LIEHHS YCTOWYHBHI.

Jlst olleHKH TOYHOCTH petnenus npeacTaBum fX(7) + A
Kkak f[X(7)|+A0Y/ 0X npu X = X, Torma morpemnocts Z,, | st
HepBOro crnocoba MOKHO MpecTaBuTh kKak AZ, =4 + T3 A,
oY/ 6Xk: 2.» WIS BTOPOTO — KaK AZ, =D+ 14, Y/ 6Xi.

ITockonbKy morpemnocTs A HOCHT Cily4alHbIH Xapak-
Tep, To M AZ  ABNAETCS TAKKE CIyJaliHON BENMINHON. [t
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TIEPBOTO CIIOCO0A MTOTPEITHOCTD 3aBHCUT OT KOJIMYECTRA IIa-
TOB: CPEAHEKBA/IPATHYHOE OTKIOHEHHE CyMMBI, B COOTBET-
CTBUHU C IIPEJIEIbHON TEOPEMOM TEOPUH BEPOSITHOCTEH, BO3-
pacraeTt IpoIOPIHOHAIBEHO KBaJ[paTHOMY KOPHIO OT YHCIIa
mraroB. Bo BTopoM crioco0e morperHocTb | MomafacT ToNb-
ko0 B (i + 1)-e pemenue u nanee He apuraercs. K Het mpubas-
nstetcs TA, 0Y / 0X . Eciu 0Y / 0X, umeeT 3HaK, IIPOTHBOIO-
JIOXKHBIN A, TO BO3MOKHO YMEHBIIEHHUE MTOTPEMHOCTH. [t
storo TA 0Y / 0X, He nomkHa NpeBblaTh A 110 aGCOTOTHO-
My 3HadeHHI0 Gonee yeM B JiBa pasa: [TA , dY/ 0X, (kK 2A0
win [@ 0Y/0X, K2 npu 9Y/ 09X, <0. [Ipu 5ToM mocnesiuee
YCJIOBHE SIBJISICTCSI HEOOXOIMMBIM, & TEPBOE — JIOCTATOYHBIM.

Ortcrona no;yYmnM CIIeCTBHUE: B IPOLIECCE HHTETPHPOBaA-
HUSI TPOUCXO/IUT CIVIAXKMBAHKE, HO 0€3 MoTepH HH(OpMaIuH
U CBSI3bIBaHUA orpemHocteil. Eie ojHo HeoueBUIHOE Cliei-
CTBHE: €CIIH TOBTOPUTH ITPOIIECC HECKOIBKO Pa3, HCIONb3Ys
y’Ke He TIOJIETHBIC JaHHbIE, & PE3YIBTATHI IIPEBITYIIETO pe-
meHVmXi = Zi, TO 3HAYEHHE Z, OyrneT ¢ ka0l uTeparteii Heo-
IPaHUYEHHO MPHOIMKATHCS K QHATUTUYECKOMY PELIEHHIO (B
TIpeieniax TOYHOCTH BRIOPaHHOTO MeTo/1a perreHns ). [Ipomece
CTAQHOBHUTCS| HTEPALMOHHBIM, HO MO/1 UTEpallei TOHUMAEeTCs
HE BBIYHCIICHNE [-T0 3HAYEHMS, & ITPOXO/L IO BCEM IIIaram.

JanbHeiiee paccMOTPEHUE OTHOCHTCS TOJIBKO K BTOPO-
My crocoQy.

Hetpynao yoenutbcs, 9to ypaBHeHHE pa3bera (2) ymnos-
JIETBOPSIET 00OUM NPHUBEACHHBIM BBIIIE YCIOBUSIM.

INepen Hagamom pabOTHI TPOU3BOAATCS MMUTAIMOHHBIE
BBIYHCITUTENILHBIE DKCIIEPUMEHTBI Ha aHATUTHYECKOM pellle-
Hun. Onpeaernsiercs Bec KodpPHUINEHTOB Ha Pa3HBIX dTamax
pas0era. Ha 3anmymMiieHHOM peneHIH TPOBEPSETCs IPOIEcCe
CIVIaXKMBAHUSI ITOTPELIHOCTEH.

PaboTa moaenu mpoucxoquT crieayromuM odpazom. [o
TIOJIETHBIM JIAHHBIM JUTS KQKZ0T0 MOMEHTA BPEMEHH BbIYHC-
nsietcs mpon3BoaHast. 3atem 1o [1]] u mpon3BoIHOM BEIYHC-
JIIOTCS 3HAYEHUS CKOPOCTH 117151 BceX MOMeHTOB. Jlanee I1/]
3aMEHSIOTCS ATUMH 3HAYCHHUSMH, M TPOLECC TTOBTOPSIETCS
JI0 TEX TI0p, TIOKa 3HAYEHHsI CKOPOCTHU MPH CIIETYIOMIeH nTe-
pauynu OytyT OTIIMYAThCS OT HPEBIAYIINX He OoJiee yeM Ha
3apaHee 33JaHHYI0 BennuuHy. [Ipn 3TOM MMeeT 3HadeHue
Iy Th, MPOUIEHHBINA Kaxkaoi Toukoit ot I1]] no mocienueit
nrepanui. [lockonbky 1/ npeaBapuTeibHO HE CIIaKUBAIOT-
Csl, TO UCCIICYETCS My Th OT EPBOH UTEPAIINH, TAE CIIIAKIBA-
HUE yKe TPOM30IILIO. 3a CUCT BapbUpOBaHUs K03 duiineH-
TOB HY>XHO MUHIMH3UPOBATH 3TOT My Th. Kak nmokazam BbI-
YHCIIUTEIbHbIE SKCIIEPUMEHTBI, UMEET 3HAYCHUE HE TOJIBKO
JUTHHA ITyTH, HO ¥ TPAaeKTOpHs TOUKH. OHA MOXKET OBbITh KOJIe-
OaTenbHOM ¢ 3aTyXaHneM U 0e3 3aTyXaHus MM arlepro -
yeckoil. KoiebarembHOCTh NOSBISIETCS IPH 3HAYUTEIILHOM
OTIIMYIHH MacChl WIIH TATH MOJIETIH OT peabHbIX. Takoe o0be-
nuHeHue Moyienu 1 BC nmo3BossieT 10BoJIbHO OBICTPO U TOY-
HO TIOJTyYUTh HYKHYI0 nHpopmanuio o Macce BC u B3meT-
HOMH TsIre IBUTATEIICH.

Jast mporiecca naeHTH(UKAINT TOYHOCTh METO/Ia IHC-
JIEHHOTO MHTETPHPOBAHNS HE UMEET IIEPBOCTETIEHHOTO 3HA-
YEHHsI, TaK KaK ITyTh MUHUMHU3UPYETCs TPAaKTHYECKH O/INHA-
KOBO TIpH JTF0O0M MeTofie. Bricokast TOYHOCTH oTpedyeTcs
JUISl TIPOTHO3HBIX PacyeToB, HAIPUMEpP TPH OINpEeICHUH
B3JICTHOH JUCTaHIMU. B 3TOM Cityyae mpiMEHNMO aHAJIUTH-
YeCcKoe pelIeHHe, WU, €CITH €r0 HET, TOYHBIH MEeTOJ1 Ha OCHO-
BE JJAHHBIX WJICHTH(HKAIH.
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A.b. Hammpanze, B. A. CmuproB, . A. Makcumos, B. B. Xaprtos, B. B. Tubunsneena

IKCIIEPUMEHTAJIBHOE UCCJIEAOBAHUE
3AT'PSI3HATOIIETO BO3JEMCTBUS COBCTBEHHOM BHEIITHE ATMOC®EPHI
HA DTAIIE OPEUTAJIbHOM SKCILTYATAIINA KOCMHUYECKOI'O AITITAPATA

IIpedcmasnena npozpamma KOMNJIEKCHO20 UCCIe008AHUSA 3A2PAZHAIOUe20 8030elicEUs cOOCMEEHHOT eHeulHell am-
Mmocgepul, peanruzyemoz2o Ha dmane OpOUMANLHOU IKCHAyamayuu kocmudeckoeo annapama (KA). Copmynuposanu
3a0auu, KOmopule 00NHCHBL ObIMb peulenbl 8 npoyecce nposedeHus dIkcnepumenma. Onpedenensl HeoOXo00umMbie uzmepsi-
eMble napamempul U paspadboman an2opumm 8bl60pa ONMUMAILHO20 COCMABA ANNAPATYPbl, UHMEZPUPYeMOll 8 COCMA8
KA, u mecm ycmanosku oamuuxos na KA. Hameuenvl nymu npakmuueckoeo ucnonb308anus NOIy4eHHbIX OAHHbIX

Bepugukanns MaTeMaTHYeCKUX MOJENEH Uil OI[EHOK
BO3JICHCTBHS Ha KocMuueckuid anmapar (KA) ero coocTBeH-
Hoii BHemrHeH atmMocdeps! (CBA) 1 ruta3Mel, reHepupyeMoit
CTallMOHAPHBIMU IU1a3MeHHbIMU iBurarensimu (CIT/T), sis-
eTcsl HeOOXOTUMbIM YCIIOBHEM BKJIOUEHHS UX B CHCTEMY
obecriedeHust CTOMKOCTH KOCMHYECKOT0 arrapara K Bo3ieH-
CTBHIO ATHX (pakTopoB. Bepudukanms Mmoaeneit mo3Boser
HE TOJIBKO IOATBEPUTD UX aJICKBATHOCTD, HO U CYIIECTBEHHO
MTOBBICUTH TOYHOCTH OIIEHOK.

Jnis BepuQuKaIiy MozieTiel He TOCTAaTOYHO PE3YIIETAaTOB
J1a00PaTOPHBIX HKCIIEPUMEHTOB T10 UCCIICT0OBAHUIO CBOWCTB
1 XapaKTEePHCTHK HEMETAITMIECKIX KOHCTPYKIIMOHHBIX Ma-
TepHaJoB (B YaCTHOCTH, 110 ONPEJIENICHNI0 KO UIIHEHTOB
pacibUICHUS U OCXKICHHS MaTepUaJIOB BHEIITHUX TTOBEPXHO-
creti KA, momanaronux B ctpyu CI1J1, iccienoBanmio 3aBu-
CHMOCTEH IMHAMHKH I'a30BBIICIICHHUSI OT TEMITEPATYPhI U T. I1.).
Jis mpoBepKu MOJIeNei 1, TIPH HEOOXOJMMOCTH, X YTOUHE-
HUSI KpaltHe HeoOXOMMBI HccieioBaHus mapameTpoB CBA
KA u mma3msr, renepupyemoit CI1JI, n mapameTpoB ux mo-
BPEXK/IAIOIIETO U IECTa0MIN3NPYIONIET0 BO3/ICHCTBYS B yC-
JOBUSIX HaTypHOIt skcrutyaranun KA. HeobxonumocTs Ha-
TYPHBIX 9KCHEPUMEHTOB OOBSICHIETCS HEBO3MOKHOCTHIO
TMOJTHOMACIITA0OHOTO BOCCO3/IaHUsI B JTA0OPATOPHBIX yCIIOBHU-
AX CIIOKHBIX © MHOTOOOPAa3HBIX MPOIECCOB 00pa30BaHuUs U
Bo3neiicTBus CBA KA, npoTexaromux B yCI0BUSX BIUSHUS
Ha HUX (DakTOpoB KocMmrdeckoro rpoctpancTsa (OKIT) u mmaz-
MBI, reHepupyemoit CIT/L.

Kpome Toro, cornacuo [1], mraHHble 0 mapaMmerpax mo-
BPEKIAIOIIETO U IecTabmimm3upyromiero Bo3neiicteus CBA
KA, monmy4eHHbIe pU HaTYpHOH aKkcrutyaTanuu KA, mo3so-
JISTIOT ¢ OOJIBIIEH CTENEHBIO IOCTOBEPHOCTH IPOTHO3UPOBATH
JIETpaJIallfio NX ONITHYECKUX XapaKTEPUCTHK B TEUEHHE CPO-
ka akTiBHOTO cyiiecTBoBaHus (CAC) 1 oNITUMU3UPOBATH Tpe-
6OBaHMS 10 CTOMKOCTH K 3arPsI3HEHHUIO KPUTHYHBIX TIOBEPX-
Hocrei KA.

Craenyer otramMeTuTbh, 4T0 HaydHO-IPOM3BOACTBEHHOE
o0beIMHEHNE MTPUKIIaJHONH MEXaHWKH UMEHH aKaJleMHKa
M. @. Pemetnera (HITO [1M) umeeT 3HAYUTETHHBINA OTIBIT
HCIIOJIB30BAHUS AIIAPaTyPhl, PETUCTPUPYIONIEH MapameT-
pBI paKkTOpOB, KOTOpBIE BO3/eHcTBY 0T Ha KA Ha srane Ha-
TYPHOH PKCIITyaTanuu, B ToM uncie nasineans CBA KA n
KOHIICHTPAIMX HOHOB TU1a3Mbl, reHepupyemoit CIT/1.

B wactHocTH, nocpeactsom parunkoB UM/, yctaHOB-
nenHbix Ha KA «Dkcnpece-A-3, -4» 3apUKCHPOBAHO AaBJic-
Hue CBA KA Ha HECKOJIBKO MOPSAKOB MEHBIIIE JaBJICHMUS,
3aduxcupoBanHoro Ha KA 11D647 («Okpan-11, -12», B
70-x 1. XX B. D10 noATBepKAACT AHPEKTHBHOCTH MEPOIIPH-
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STHH, HAITPABJICHHBIX Ha CHI)KEHHUE 3arPsI3HSIIONIET0 BO3/ICH-
CTBUS IPOJIYKTOB I'a30BbIJIEJICHUS] HEMETAJUTMYECKUX KOHCT-
PYKIHOHHBIX MaTepHAJIOB BHEITHUX MoBepxHOCTEH KA. A ¢
TTOMOIIIBIO JIaTYMKOB peryisiTopoB Temmeparypst (JPT), yc-
TaHOBIEeHHBIX Ha KA «Dxcmpecc-A-2, -3» omnperneneH Kodd-
¢unment skpanuposanusi DBTU noTokoB HU3KOIHEPreTHY-
HOW KOMITOHEHTHI T1a3Mbl, TeHepupyemoit CIT/L.

OTH naHHBIE HApSTy ¢ HHPOpMAaIen o koadduimenTax
9KpaHupoBaHus oTokoB ruiazmbl CI1J] kopmycamu MoHO-
6moxoB PTP, momydenHo#t B 1a00paTOPHBIX YCIOBHSX, TO-
3BOJISIIOT TIOBBICHTH A (PEKTUBHOCTH MEPOIIPUSITHH TIO TIpe-
JOTBPAIICHHIO U TIAPHPOBAHHIO JIECTAOMIN3NPYIOIIETr0 BO3-
JEWCTBHS HU3KOOHEPTeTHYHOH KOMITOHEHTHI I1J1a3Mbl, TeHe-
pupyemoii CI1/1, Ha GpyHKIIMOHNpPOBaHHE BEICOKOBOJIBTHOTO
obopymosanus KA.

OJHaKo 3THX TAaHHBIX SIBHO HE JOCTATOYHO JJIs PELICHHS
3a/1a4 BepupUKaIH (IPOBEPKH ), YTOTHEHHUS U MO CIETYT0-
11eit KBaM(pUKaIMK MaTeMaTHIECKUX MOJIEIIeH Il YUCIICH-
HBIX OIICHOK 3arps3Hsroero Bo3neictemst CBA KA u apo-
3MOHHO-3arPsI3HSIONIET0 BO3/ICHCTBHS II1a3MBbl, TEHEPUPY-
emoii CIT/I.

[pexnae uem hopMynpoOBaTH LIENHN U 3a/1a91 HATYPHOTO
SKCIIEpUMEHTA Mo HuccienoBanuio nmapamerpos CBA KA n
1a3Mel, reaepupyemoit CI1JI, n mapaMeTpoB nx moBpexaa-
IOIIET0 1 IeCTaOMITM3UPYIOLIETO BO3ACHCTBIS, HAM HE00XO0-
JIMMO KPaTKO 0XapaKTepH30BaTh CHCTEMY 00eCIIEUeHNS CTOH-
xoctr KA k 3arpsi3usromemy Bo3neiicteuio CBA KA u spo-
3MOHHO-3arpsI3HSIONIEMY BO3JICHCTBHIO TIa3Mbl, TEHEPHPY-
emotit CIIJ. JlarHas cucteMa sSBISIETCS KOMILIEKCOM Opra-
HH3aI[MOHHO-TEXHUYECKUX MEPOTIPHSATHI, 00eCIIeUNBAIOIIIX
coXpaHeHHe TpeOyeMbIX JIJIsl yCTOWYNBOTO (DYHKIIMOHUPO-
BaHus nojicucreM KA napamMeTpoB 1 XapaKTEpPUCTHK B yCIIO-
BUSIX BO3ACHCTBHS HA3BaHHBIX BBIMIE ()AKTOPOB Ha TAIE €T0
HaTypHOM IKCILTyaTalUH.

Kpurepuii obecrieueHust CTONKOCTH MOYKHO ITPE/ICTaBUTh
B CJIC/TyIOIIEM BHJIE:

k =X, <X )
rae AX, —u3meHeHue QyHKIMOHAIBHON XapaKTePUCTUKH
i-i kpuTHuHOI oBepxHocTH KA (Harpumep, koaddurmen-
TOB IIPO3PAaYHOCTH, TIOTVIOIICHHUS, CTETICHN YEePHOTHI, PaBHO-
BECHOM TeMITepaTyphl U T. 11.); AX, . — IOIyCTHUMOE M3Me-
HEHHUE TaHHON XapaKTEePHCTHKH.

Jast ciydaeB 3arpsi3HeHUS TPOAYKTaMH ra30BbIICICHUS
HEMETAJUTMYECKUX KOHCTPYKIIMOHHBIX MaTePHUAIOB BHEIITHIX
noBepxHocTeH KA 1 mpogykramu spo3n moBepxHocTeit KA,
ronajaronux B rasmMennsie crpyu CI1/1, kpurtepuii obecre-
YEeHHUS CTOWKOCTH K 3arps3HstoneMy Bo3neiictsuio CBA KA

i,lims>

i,lim
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1 DPO3HOHHO-3aT PA3HSIONIEMY BO3ICHCTBHUIO TIIa3MBI, TeHE-
pupyemoii CI1/1, Oynet uHbIM:

ko =m; <m, (2)
rje M, ; — MOBEPXHOCTHAS IIOTHOCTD 3ar PA3HAIONIECH IJIEH-
KH, OC&)K/ICHHAs Ha i~10 KPUTHYHYIO TOBEpXHOCTh KA, T/ cM?;

M, im — JOIyCTUMas AJIs JAHHOW ITOBEPXHOCTH OBEPXHOCT-
Hasl INTOTHOCTB 3arPSI3HAIONICH IICHKH, T / CM2.

Takum 00Opa3zom, moj obecreueHreM cToitkocT KA K
3arps3HaoneMy Bosaeictsuio CBA KA u spo3nonHo-3ar-
PA3HAIONIEMY BO3ICHCTBHIO TU1a3MEL, TeHepupyemoit CIT/I,
nojipazymeBaeTcst o0ecrieueHne YpoBHEH 3pO3UH U YPOB-
HEH 3arpsi3HeHNs] KpUTHUHBIX IoBepxHOCcTel KA, peanuzyto-
IIMecs Ha 3Tare HaTypHOM SKCIUTyaTalluy, He NMPEBBIIIato-
LU TOITyCKaeMbIX 3HAYEHUH.

BaxxaeHmmM MeporipuaTHEM 10 00eCTIeUeHITO CTOKO-
ctu KA x 3arpssustomeMy Bosaeiictsuio CBA KA u 3po3u-
OHHO-3arpsA3HAIOIIEMY BO3JICHCTBHIO IIa3MBbl, TEHEPHPYE-
moii CII/I, sBnsercs npoBeeHNE aHaIN3a 3arpsa3HeHus KA
Ha 3Talle HaTypHOU 3KcIuTyatauuu. B pamkax 3Toro ananusa
Ha OCHOBE HCIOJIb30BAHUS MaTEMaTHUECKUX MoJieNnelt s
YHCIIEHHBIX OLIEHOK 3arpsasHsmoniero so3aeictaus CBA KA
1 9PO3HOHHO-3aT PSI3HSAIONIETO BO3ACHCTBHUS TUIA3MBI, TCHE-
pupyemoit CI1/I, onpenenstoTcs pacueTHbIE 3HAUECHHS YPOB-
Helt apo3un moBepxHocTeit KA, momamatomux B ctpyn CIT/L,
YpOBHEH 3arps3HeHNs KPUTHYHBIX ToBepxHocTel KA npo-
JTYKTaM{ 3PO3UH W YPOBHEH 3arpsi3HEHHUs] KPUTHIHBIX TO-
BepxHocTeil KA nmpogykramu ra3oBblAeIeHUS] HEMETaIIYec-
KHX KOHCTPYKIIMOHHBIX MAaT€PUAJIOB BHEIITHUX TOBEPXHOCTEH.

AHanm3 3arpsA3HEHHS JOJDKSH MOATBEPANTH d(h(HeKTHB-
HOCTb U JJOCTaTOYHOCTh MEPOTIPHSITUI, peann3yeMbIX B paM-
Kax obecredeHus ctoitkocT KA K 3arps3HIIomemMy Bo3Iei-
ctBri0 CBA KA 1 5p031MOHHO-3arpsA3HSIONIEMY BO3JICHCTBHIO
mia3mbl, reHepupyemoii CI1J[. B npotuBHOM citydae paspa-
6aTBIBAIOTCS IOTIOTHUTEIBHBIC MEPOIIPUSTHS 110 TIPEJOTB-
PaLICHUIO ¥ TAPUPOBAHUIO ITOBPEKIAIOIETO U IeCTAONIIHN-
3UPYIOUIETO BO3ACHCTBHS ATHX (pakTopoB. Takumm Mepor-
PHUATHAMH MOTYT OBITh, HAITPUMEp, 3aMEHa MaTeprasa, BHO-
CSIIIIETO OTIPEEISIONINH BKIIa ] B (POPMUPOBAHHUE 3arpsi3He-
HUS TOM WIX HHOM KPUTHUYHOM OBEPXHOCTH, €0 T0IOJHU-
TenbHOE 00e3ra)KNBaHue U T. 1. Ha paHHUX cTausX IPOeKTH-
poBanmst KA (HarmpuMmep, Ha 3Tare 3CKU3HOTO MTPOSKTHPOBA-
HUS) BO3MOXHA TaKXkKe KOPPEKIUs KOHCTPYKTHBHO-KOMIIO-
HoBOouHOH cxembl (KKC) KA.

Amnamms 3arpssnenust KA Takke pertaMeHTHPYET BO3-
MOXHBIE OTCTYIUIEHHUSI OT TEXHOJIOTHYECKOro IMpolecca B
4acTH 00e3Tra)XKNBAHNS HEMETAIINIECKIX KOHCTPYKITHOHHBIX
MaTepuasoB, 3aMEHbI OJJHUX HEMETAITNIECKUX KOHCTPYKIIU-
OHHBIX MaTEpUAJIOB Ha IpyTUE, IPUMEHEHNS HeoOe3raxeH-
HBIX HEMETAJUIMYECKUX KOHCTPYKIIHOHHBIX MATEPHAIIOB TIPH
nsrorosneHnn KA Ha 3aBome-n3rorosurene u peMonte KA
Ha TEXHUYECKOM KOMILIEKCE.

CreioBaTenbHO, aIeKBATHOCTh MOJIETIEH M TOYHOCTD YHC-
JICHHBIX OI[EHOK 00yCJIOBIMBAIOT PABHIBHOCT IPUHUMAE-
MBIX TEXHHYECKHUX pemeHuH. OT 9THX (haKTOpOB B KOHEUHOM
UTOTE 3aBUCHUT YP(PEKTHBHOCTH CHCTEMBI 00ECTICYCHHS CTOM-
KOCTH KOCMHYECKOTO allapaTa K 3arpsa3HsI0IeMy BO3/IeH-
ctBri0 CBA KA 1 5p031MOHHO-3arpsA3HSIONIEMY BO3ICHCTBHIO
ra3Mel, reHepupyemoit CITJ]. Dto monTBepxmaeT He0OX0-
JIMMOCTB BepH(DUKAIMHY, yTOYHEHHUS M IOCIIE Y IOIICH KBaJIH-
(UKaIMM NCTIONB3yEMBIX MATEMATHIECKIX MOJIEIICH.
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Jnst ycmienmrHoro pemenns IpooiieMbl Bepu(pUKaIH
Mojiesiell He0OXOIMM HaTypHBII SKCIIEPUMEHT, HallpaBJIeH-
HBII Ha KOMITJICKCHOE HccienoBanue mapamerpos CBA KA
u asmel, reaepupyemoii CI1J], u mapameTpoB uX MoBpex-
JTAFOIIETO 1 AeCTAOITI3HPYIOIEro BO3IeHCTBY (puc. 1).

KoHeuHbIe 11e11 TaKoT0 SKCIIEPUMEHTA CIIEAYOLIHE:

— TIOITBEPIK/ICHNE aJICKBATHOCTH 1 TIOBBIIICHNE TOYHOC-
TH MaTeMaTHYECKUX MOZEIEH [Tl YMCIIEHHbIX OIIEHOK 3ar-
pssustonero Bo3aeiicteust CBA KA u 5po3noHHO-3arps3Hs-
OIIETO BO3ICHCTBHS TIa3Mbl, TeHepupyemoit CI1/1;

— yBennueHne dPPEKTHBHOCTH CUCTEMbI 00ECIICYeHNUS
ctoitkoctu KA  3arpssustoniemy Bo3aeiictsuio CBA KA u
9PO3MOHHO-3arPSI3HAIONIEMY BO3IEHCTBHIO TIIa3Mbl, TEHEPH-
pyemoii CII/] u npuaanue eif 3akoH4eHHOTo BUA.

Jnst peannzay HaTypHOTO SKCIIEPUMEHTA HEOOX 01U~
MO PEIIUTh CHETYIOMINE 3a0a4u:

— OIIPE/ICNNTD, NCXO/S U3 PE3YIIBTaTOB PACIETOB YPOB-
Hel 3pO3UH U 3arpsI3HEHUs] KPUTUYHBIX IToBepXHOCTEN KA,
COCTaB arnmnaparypbl, BRIOpaTh MECTa yCTAaHOBKH JJATYUKOB 1
PEKMMOB N3MEPEHUSI, TAPMOHU3UPOBATH MACCOTA0APUTHBIE
rapaMeTphl anmnaparypebl, ee SHepronoTpedieHne 1 Heooxo-
JVMbIe HHPOPMAIIMOHHBIC KaHAJBI Ul CHATHS MH(pOpMa-
mu ¢ KA;

— pa3paboTaTh M N3rOTOBUTH AIIaApaTypy, NPOBECTH e
0TpaboTKy, HCIIBITAHIS M KATHOPOBKY. 3aTeM ammaparypsl
JIOJDKHA OBITH TIOCTABJICHA Ha 3aBO/I-M3TOTOBUTENb U MHTET -
pupoBana B coctaB KA;

— co3/J1aTh NMPOrpaMMHOE oOecriedeHue st 00paboTKH
nHpopManuu, cHIMaeMoii ¢ 6opra KA;

—00paboTaTh M HHTEPIPETUPOBATH HHPOPMAIINIO;

— 110 pe3yasrataM 00pabOTKU M UHTEPIIPETAUN HHPOP-
MAIUH1 TIPOBECTH YTOYHEHHE (C(hOPMHUPOBATE ) TOMTyCKacMbIe
3HAYCHUsI yPOBHEW 3PO3MH 1 3arPSI3HEHHST KPUTHYHBIX TTOBEP-
xHOCTel KA, KOTOpBIe MOTYT OBITH BEIPA)KEHEI 10 JTOITyCKae-
MBIM BEJTHYMHAM JIETPAIAINH ONITHYECKUX XapaKTEPUCTHK;

— IO pe3yJibTaTaM 00paboTKK U HHTEPIPETAuU HHPOP-
Maliy IPOBECTH KOPPEKIHIO MATEMATHIECKIX MOAEIIEH ISt
YHUCJICHHBIX OIIEHOK 3arps3Hsmoiiero Bosaeicteus CBA KA
1 3PO3NOHHO-3aTrPSI3HSIONIETO BO3ACHCTBHUS MIa3MBbl, TEHE-
pupyemoit CIT/I.

Br160p nccneryemMpIx TapaMeTpoB M cOCTaBa almapaTy-
PBI HEOOXOIMMO ITPOBOANTH TS KaXKJI0TO KOHKpeTHOTO KA B
3aBHCHMOCTH OT 0OCOOCHHOCTEH 3ar psI3HSIOIIETO BO3ICHCTBUS
CBA KA 1 5p03n0HH0-3aTrps3HAIONIETO BO3ACHCTBH TI1a3-
Mel, reHepupyemoit CI1J], koTopsle, B CBOIO 04epe/s, Onpe-
nensttor ocobenHocti KKC KA. OrpannamnMcs paccMoTpe-
HUEM acIlieKTOB BO3/ICHCTBUS YKa3aHHBIX (PaKTOPOB, IIPUCY-
ux Hanbosee pacnpoctpaneHHbIM KKC KA.

M3BecTHO, 4TO OCHOBHOE 3arpsI3HSIOLIEE BO3/ICHCTBHE Ha
YyBCTBUTENBHBIEC SIEMEHTBI OIITHKO-3JIEKTPOHHBIX IIPHOOPOB
cucteMsl opueHTarmu U crabmmmsanuu (COC) oka3pIBalOT
BO3BPATHBIE IOTOKH ITPOTYKTOB 'a30BbIJICIICHNS HEMETAIIIN-
YECKUX KOHCTPYKIMOHHBIX MaTEPHAIOB BHEITHUX TOBEPXHO-
cteit KA, 006ycrnoBieHHBIE pacCesTHIEM YaCTHIT MacCOOT/Ie-
nenus Ha yactuiax CBA KA. Benndnna 3THX TOTOKOB MPSIMO
MpOTIOpLHOHANIbHA JaBieHHIO B OKkpecTHOCTH KA. ITporno-
3MpOBaHKE YPOBHSI JABJICHHS B OKPECTHOCTH KA 110 TaHHBIM
7a00paTOPHBIX M3MEPEHHH TMHAMUKH MacCOOTEIICHHNS KOH-
CTPYKIIMOHHBIX MaT€PUaAJIOB IPAKTUUECKHA HEBO3MOXKHO, M3~
32 HAJIMYHSI 3HAYUTEIIBHBIX IO PEITHOCTEH M3MEPEHHH 1 CHJIb-
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Horo BriusHUS Ha knHeTHKy OKII: ymerpaduoneToBoro n3-
Jy4eHHs], PaJIMaIlMOHHOT0 BO3/IeHCTBYA U T. 11. Takum oOpa-
30M, OYEBHJHO, YTO UL JOCTOBEPHOTO MTPOTHO3UPOBAHNUS
3arps3ustonero Bo3neiicteust CBA KA HeoOxomuMo 3HaTh 1
MIPOTHO3UPOBATH JaBlicHre BOIIm3H KA.

OCHOBHOI1 BKJIaJ] B 3arpsI3HEHNE TEPMOPETYIHPYIOMINX
nokpeituit (TPIT) paguaTtopoB cucTeMbl TEPMOPETYIUPO-
Baaus (CTP) BHOCAT mpomyKTHI 3po3un. B cioydae oTcyT-
ctBus B coctaBe KA CII/I, 3arpsizuenue TPII panuatopos
CTP dopmupyeTcsi B OCHOBHOM IIPSIMBIMHE H TIEPEOTPAKEH-
HBIMU ITOTOKAMHU MTPOYKTOB ra30BbIIEICHHS HEMETaIN-
YECKHUX KOHCTPYKIIMOHHBIX MAaTEPHUAIOB BHEITHUX TOBEPX-
Hoctelt KA. [Ipu 5ToM U3MEHEHHE ONTHYECKUX XapaKTepu-
ctux TPITu npyrux xputn4HbIx noBepxHocreit KA onpene-
JII€TCsl MAacCOM KOHTaMMHAHTAa, CTPYKTYPOU IJIEHKH, BO3-
neiictBueM @OKII, THoM MOKpHITHS, yCIOBUSIMUA Ha3eMHOU
sKcrutyatarun. CleJoBaTeNbHO, I HOBBIIIEHHUS JOCTOBEP-
HOCTHU NPOTHO3MPOBAHHUS 3arpsi3HAIOMIETO BO3AEHCTBUS
CBA KA na srane HarypHo# skcrryaranun KA HeoOxo-
JUM KOHTPOJIb MacChl 0CaJKa Ha KpUTHUYHBIE TIOBEPXHOCTH
KA, nerpaganuu onTHYECKUX XapaKTePUCTUK KPUTHUHBIX
nosepxHocTell KA, ckopocTelt 3po3uu U 0CaXAeHUs Ipo-
JTYKTOB 3pPO3HH, 3aBUCUMOCTEH MHTEHCUBHOCTH ra30BbIIe-

JICHWS] HEMETAJUTNYECKNX KOHCTPYKIIMOHHBIX MaTepPHaIOB OT
Bo3neicteus OKII.

Kputnunsie nosepxuoctu KA MokHO 0uMILIaTh BO3AEH-
CTBHEM HOHOB MEPe3apsiKU. YUeT ITOro Bo3JeicTBUS MO-
KET CyIECTBEHHO YTOUHHUTH PE3YJIBTaThl IPOTHO3UPOBAHUS
3arps3asromero Bo3neiicteus CBA KA Ha sTane HarypHOU
sKkcrutyaTtanuu KA.

OueBHIHO, YTO HCCIIEIOBAHNE HA3BaHHBIX BBIIIIE IPOOIIEM
BO3MOXHO TOJIBKO B PaMKaX HaTypHOTO YKCIIEPUMEHTA.

TaxkuMm oOpa3oM, [T IOTydIeHH HeoOxoanMoi nH(Oop-
Malluy afmnaparypa, MHTerpupoBaHHas B coctaB KA, nomkHa
o0ecrieunBaTh Ha JTAIe ero HaTYypHON HKCILTyaTalluy KOHT-
POJIb M PETUCTPALIHIO CIIETYIOIINX TAPaMETPOB, XapaKTEPH3Yy-
fomux 3arpssusoniee Boaelictsue CBA KA u 3po3noHHo-
3arps3HsIoIee BO3ICHCTBIE IUTa3MBbl, reHepupyemoit CI1/:

— YpOBHEH 3arpsi3HEHUs] KPUTHUHBIX ToBepXxHOCcTel KA
TIPOLyKTaMH Ta30BBIACIICHIS HEMETAINTNUECKIX KOHCTPYKIIH-
OHHBIX MaTepHaJIOB BHEIIHUX oBepxHOocTel KA 1 npoayk-
TaMH YPO3UH;

— ZierpaJalliy CBOMCTB KpUTHUYHBIX [IOBEPXHOCTEM;

— 3aBUCUMOCTEH HHTEHCUBHOCTH ra30BbIICTICHUS HEME-
TAJUTNIECKUX KOHCTPYKIIMOHHBIX MaTEPHAJIOB BHEIITHNX MO-
BepxHocTelt KA;

3ajganue TpedoBaHmii no

» CTOHKOCTH K
Bo3jeiicrBuio CBA u
naasmel CITJL
MeponpusiTus 1o ¢
YMeHBIIEHHIO PACYeTHBIX A
YPOBHeii 3p03HH U 3arps3HEHUs — HaJIA3 3arpsisHEHM st —
(3aMeHa MaTepHaJIa, KA
JONOJIHUTEIBLHOE
o0e3rakMBaHMe U T. IL.)
. HN3menenne
I/ICXO}IHLle JaHHbIE 1J11
napameTpoB P pac4eToB ypoBHeii
p| Marepualos, KKC 3PO3HH M 3arpsI3HEHHS
KAur.n.
A4 v
KoncTpykTopckas I PacueTs! ypoBHeii 3po3uu 1
JOKYMeHTALS I 3arpsi3HeHUs —
KoppekrupoBkal mat. Mojeeit
PeasibHble 3HAYEHHS
YPOBHeii 5po3umn,

3arpsisHEHMs M 1erpalauu
cBoiicTB moBepxunocreii KA

Harypnas
IKCILTya-
Tamus KA

napameTpos

JlaHHbIe perucTpanuu

Bo3jeiictBus CBA KA
u mia3mel CITQ

f

Oo6paboTka

Puc. 1. Cxema cucremsl odecniedenus croiikoctn KA x Bo3neiicteuio CBA KA n mma3msl, renepupyemoit CITJ]
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— nasienns CBA KA.

HccnenyemMble mapameTpbl, METOIBI MX M3MEPEHUS U UC-
TI0JIL30BAHHKE IOJYYCHHOI B X0/Ie SKCIIEpUMEHTa HH(popMa-
ILIMM CBEJICHBI B TAOJHILY, TPEICTABICHHYIO HIKE.

Jnst uceieioBaHms OTMEYECHHBIX TAPaMETPOB B COCTaB
amnmapaTypbl Ul HATypHOTO SKCIIEpUMEHTa (PHC. 2) TOIDK-
HBI OBITh BKJIFOUEHBI CJIETYIOIINE AaTUHKH:

— JIATYMKHU OCaXKJICHHOH MacCHl;

— NaTYUKN U3MEHEHHS KO QHUIIMeHTa NOMIomeHus A 1
CTEIIeHH YEPHOTHI €;

— IaTYUKH U3MEHEHHS TPO3PauyHOCTH;

— JIaTYUKHU U3MeHeHus mapamerpoB DI1;

— IaTYHMKH SPO3HH;

— IaTYNKH JABJICHUSL.

Bce nmardmku, KpoMe TaTYMKOB JABJICHHS, MOTYT OBITH
BBITIOJTHEHBI 110 UTAHAPHON TEXHOJIOTUH, TPEUMYIIECTBO KO-
TOPOH 3aKITI0YAETCS B BO3SMOKHOCTH MUHHATIOPU3ALIIH J1aT-
YHKOB. DTO MO3BOJISIET Pa3MECTHTD B PAIMYHBIX ToUKax KA
CTOJIBKO JIaTYMKOB, CKOJIBKO JJOCTATOYHO JJIsl 0OecTedeH s

BBICOKOH HAJIe)KHOCTH CHUCTEMBI Jake TPH OTHOCHUTEIHHO
HEBBICOKO HAJICKHOCTH OT/ICJIbHBIX IATYMUKOB, U ITOJTYIHUTh
OOTITyT0 KapTHHY 3arpsi3HEHAS KPUTHYHBIX TOBEpXHOCTEH KA.
OpueHTHPOBOUHBIC rA0APUTHI TATYHKOB, BHITIOTHEHHBIX 110
IUTaHAPHOM TexHOMOoTHH, — 30 X 15 X 75 MM, sHEpronoTpes-
seHne — He 6oitee 2,5 Bt, macca — menee 20 1.

B oCHOBY cO3/1aHUs TaTUYUKOB TIPEAIATacTCs MOIOKUTh
creayromue GU3NIECKUe IPHHITUTIHL.

JlaTumrK 0ca)<ICHHON MAacChl MOXKET OBITh BBITIOJHEH B
BHJIC KBAPIIEBBIX MHUKPOBECOB ¢ An((hepeHIIHaTbHBIM IPHH-
LUTIOM U3MEPEHUSI, CYTh KOTOPOTO 3aKIIFOYACTCS B CICTYFO-
mieM. JIBa KBapIieBbIX PE30HATOPA HAXOASTCS IIPH OTUHAKO-
BOif Temmeparype. OIMH pe30HaTop YCTAaHOBIICH TaK, 4TO HAa
€ro MOBEPXHOCTh OCAKIAFOTCSI YACTHUIIBI 3arPSI3HSIOIICTO BE-
mecTsa. Bropoii pe3oHaTop 3aluilieH OT NONaAaHus YaCTUL]
3arpsI3HSIONICTO BelecTBa. Pa3HuIla 4acTOT KBapIICBBIX pe-
30HATOPOB XapaKTEPU3yeT MACCy OCaKCHHOTO BEIIIECTRA.

Jarank m3MeHEeHUS KOd(POHUIIMEHTa TOTIOMIECHIUS A, m
CTCIICHU YCPHOTHI € MOXKET MPEJCTABISTH CO00M 00paselr

IMapametp

Metonx H3MepeHus

Hcnosabn3oBanue

Jasyienne CBA B0JIM3U MOBEPXHOCTH
KA

ZlaT‘ll/IK AaBJICHUA

Pacuer BO3BPATHLIX IOTOKOB,
KOppeKuus MaTeMaTH4YeCKOi Mo/IejIu

Macca ocaxkIeHHOr0 BelecTBa

JlaTunk ocaxkaeHHO# Macchl

IIpoBepka MmaTeMaTHYeCKUX MoOjieJIeid,
HX KOppeKuus

HN3menenune MPO3PaAYHOCTH CTEKJIA

I[aT‘ll’[K HU3MEHEHUH NPO3PAYHOCTH

OnpenesieHne ONTHYECKUX CBOICTB
IJIEHOK B BHIMMOM JHATNA30He.
IIporHo3 BiMsAHMS 3arpsi3HEHUs Ha
Aerpajanuio onTHYeCKHX
XapaKTePHCTHK KPHTHYHBIX
noBepxHocTeil KA B Teuenne CAC

H3menenns: koadpunuenta
NOrJI0IeHus1 A, M cTeNneHn YePHOThI €

JlaTuuku u3MeHeHus Ko3(puuueHTa
NOrJI0IeHusl A, M CTeNeH! YePHOThI €

To xe

N3meHeHne napameTpoB
¢oronpeodpazosareeii (PII)

JaTtuyuk u3MeHenust napamerpos PII

IIporHo3 BiaNsiHMSA 3arpsi3HEHUs Ha
aerpajanuio napamerpos ®II B
Teuenue CAC

Jpo3usi MaTepHAJIOB JaTuyuk 3po3un

KonTpous 3po3un Mmarepnajios B
YCJI0BHSIX HATYPHOI IKCILTyaTAllHH,
yTouHeHue K03 pUIHEeHTOB
pacnbljIeHus1, onpeieieHne
CTOHKOCTH MaTepPHAJIOB K
BO3/1eHCTBUIO IUIA3MEHHBIX CTPYii

Jlatuuk Jarunk JlaTuuk JlaTuuk
Iepsuunas TepBuyHas e Iepsuunas epBuunas
3JIEKTPOHHKA JJIEKTPOHHKA 3JIEKTPOHHKA 3JIEKTPOHHKA

Pa3BeTBHTeJ’lL-KOMMyTaT0p

Pa3BeTBHTeJ’lL-KOMMyTaT0p

Pa3BeTBMT€J’lL-KOMMyTaT0p

A

Biok DJIEKTPOHUKH

10

Tenemerpuueckas
cucrema KA

Puc. 2. Apxutextypa anmnaparypsl A1l HATYpPHOI'O KCIIEpUMEHTa

94



Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

OCO-C ¢ BeIcok0d(h (eKTHBHOI Teruron3onsiueit. [Tpuammmn
M3MEpEeHHUs IaTYMKa OCHOBAH Ha PETHCTPAIMU JTUHAMUKH
M3MEHEHHS TEMIIEPATypbl 00pa3sia Mpu N3MEHEHNH €T0 OC-
BereHHocty. Ecnu nmeercst nH(GopManys o BeITHYHHE CBe-
TOBOTO IMOTOKA, CTICIMAIbHAst MaTeMaTn4ecKkast 00paboTka
JAHHBIX 110 U3MEHEHHIO TEMIIEpaTyphl 00pa3sia Mo3BoIseT
BOCCTAQHOBHTH U3MEHEHHE 3HAUCHUSI KO3 (DHUIIEHTOB TTOIJI0-
mEeHnst A ¥ CTENEHN 9EPHOTHI €.

JlaTuuk n3MeHEeHHUs TPO3PAYHOCTH MOYXKET SIBIISITHCS 00-
pasioM KBapiieBoro crekia (Hampumep, K208 mmm K215).
[TpuHIMn paboTh! AaTYMKA OCHOBAH HA N3MEPEHUH CBETO-
BOT'0 OTOKA MPOXOJIAIIEr0 Yepe3 CTEKIIO B pa3InYHbIE MO-
MEHTHI BpEMEHH, T. €. B JaTYHKE peann3oBaH Tu(dhepeHIi-
QIBHBIA METO/T U3MEPEHUSL.

HaTtuuk usmenenus napametpoB @II MoxeT npeacras-
JSITh COOOM CTaHMAPTHBIM (POTOAIEMEHT, HCTIONIB3YEMBIH B
na”ensx bC. [IpuHINT m3MepeHns JaTdrKa OCHOBAH Ha H3-
MEpPEHNH BOJIbT-aMITEPHOH XapaKTePUCTUKH (POTORIEMEHTA
B Pa3JIMYHbIE MOMEHTHI BpeMeHH. [laTulk J0JIKeH ocyIlie-
CTBJIATH PETHCTPALMIO IPSIMON 11 00PAaTHOMN BETBH BOJIBT-aM-
niepHoii xapakrepuctuku OI1. lonomHurensHo Gukcupyer-
s TeMIieparypa gatduka. [ u3smepernii MokeT ObITh He-
MOJIb30BaH BEICOKOTOUHBIH aHaIoro-1iu(poBoii mpeodpaso-
Batenb (ALIT), 4To TO3BOJISIET OTCIICKUBATE IMHAMUKY H3-
MeHenus napametpoB @I no Bpemenu.

JlaTuuk 9po3uu MoXeT OBITh 00pa3II0M MaTepHUaAIOB BHE-
wHUX noBepxHoctel KA, pacnonokeHHbIX B 30HaX BO3/1EH-
ctBus mazmenHol ctpyu CII/I. IpuHiwn nsMepenus faTam-
Ka OCHOBaH Ha M3MEPCHUH BPEMEHH N3HOCA OTIPE/ICIICHHOM
TONIMHBI MaTeprana (okoio 10...15 mxwm). JaTauk qomKeH
OCYIIECTBIISAT PETUCTPALIMIO CKOPOCTHU 3PO3UH MaTepHaa.

CocTaB 1 KOIMYECTBO JaTYNKOB, BKIIIOYAEMBIX B COCTAB
amnmapartypsbl, onpesenseTcs HaruuueM uMeronxcs Ha KA

PECYPCOB: MAaCCOBBIX, JHEPTETHYSCKUX U HHPOPMAIIHOH-
HBIX. MecTa yCTaHOBKH TATYMKOB BHIOUPAFOTCS UCXOIS U3
pelaeMbIX B paMKax 3KCIIEPUMEHTA 3aJa4 C YYETOM pe-
3yJIBTaTOB aHan3a 3arps3Henns KA Ha srarne HaTypHOM 9K-
CILTyaTaluu.

DNeKTpOHUKA IS IEPBUIHOM 00pabOoTKH MHPOPMAITIH
pa3MeraeTcsi B KOpIryce JaT4MKoB. [ pyrra JaT4ukoB KOM-
MYTHPYETCSI TT0 CXeME «3Be3/1a» U TOKII0YAeTCs K Pa3BeT-
BUTEITI0, 0OecreunBaronieMy oOMeH HH(pOpMaIueid ¢ aar-
grKamH (cM. puc. 2). K omHOMY pa3BeTBUTEIO MOXKET OBITH
TTOZIKITIOUEHO /10 8 naTrunkoB. OT pa3BeTBUTEINS HHPOPMALIHUS
repeiaeTcsi Ha OCHOBHOM OJIOK AJIEKTPOHUKH, 0OecIIeurBa-
oL XpaHeHne HHOOPMAIIH U CONPSIKEHHE aTlapaTyphl
¢ TeneMmerpuueckoi cuctemoit KA. Konmuectso noaxoya-
€MBIX K OJIOKY JIEKTPOHUKH pa3BeTBuTelneit — 8 mt. Takum
00pa3oM, MakCHMaJIbHOE KOJIMYECTBO AaTYMKOB B armnapa-
TYpEe MOXKET COCTABIAT 64 MIT.

BIoK 25IeKTPOHHUKH COACPIKUT MPeoOpa3oBaTesIu HAMPsI-
JKCHUI TUTAHKS U OCYIIECTBISICT YIPABICHHE TUTAHHEM JaT-
YHKOB, KOMMYTAIMIO U PeoOpa30BaHNe CUTHAIOB OT JIar-
YHKOB, YIIpaBlieHHe paboToi 1ardnkoB. BoamMoxHo XpaHe-
HHUE, HAKOIUICHHE U CKarhe MH(GOPMAIMHU /IS MAKEeTHOTO
copoca. OpueHTHPOBOUHBIC rabaPUTHI OJI0KA AIEKTPOHUKH
—75 %55 % 180 mm, Mmacca— 1,8 xr. O0riiee 3HEpromnorpeode-
HUe (TIpY MOAKITIOUeHNN 64 1aTunKoB) — He 6onee 15 BT.

Bubmmorpapuyecknii ciucox

1. Assessment of Cleanliness Requirements for Space
Optical Instruments / A. Orban, M. Henrist, S. Habraken,
P. Rochus // Third International Symposium on
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Noordwiik, 1997.

A. B. Nadiradze, V. A. Smirnov, I. A. Maksimov, V. V. Khartov, V. V. Tibildeeva

THE EXPERIMENTAL RESEARCH OF THE CONTAMINATION INFLUENCE
OF THE OWN OUTSIDE ATMOSPHERE ON THE STAGE
OF SPACECRAFT ORBITAL OPERATION

In this work is presented the program of the complex research of the contamination influence of the own outside
atmosphere, realized on the stage of the spacecraft in — orbit operation. This report formulates the tasks, which must be
solved in the process of experiment. It determined all necessary measured parameters and developed the choosing
algorithm of the optimal equipment, integrated on the spacecraft, sensors installation places on the spacecraft. There

also were marked the ways of the received data usage.
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VK 681.3:621.396.67:62-427.5

E. H. Cyxapes, O. B. Konosckuit

METOI OINTPEAEJEHUA HATA’KEHUSA CETEIIOJIOTHA AHTEHH
HA OCHOBE PACIIO3HABAHMUA OBPA30B

Paccmampusaemces memoo onpedenenust yCunus HAmANCeHus. Cemenoiomua napadoIudeckux aHment, 0CHOBAHHbLI
Ha Kraccugurayuy Gomousodpadcenull mexcmypovl cemenoiomud, 0eh)opmMuposanioco noo 0eticCmeuem HamsiCeHus.

OJHOIT U3 OCHOBHBIX TEH/ICHINH Pa3BUTHSI KOCMHYECKUX
armapatoB (KA) siBisiercst ycTaHOBKa Ha HUX KPYITHOTa0apHT-
HBIX [1apa0dOIMIECKUX aHTEHH, MO3BOJISFOIINX CYIIECTBEHHO
MOBBICHTH KAa4eCTBO MpHeMo-niepenadn nudopmanuu. [pu
9TOM JIaHHBIE aHTECHHBI JOJDKHBI OBITH KOHCTPYKTHBHO COBMe-
CTHUMBI ¢ Ta0APUTHO-BECOBBIMU OIPAHHMYEHHUSIMH KOCMUYEC-
KOTO arapara 1 roJoBHoro ootekarens. /st odecrieyeHus
TaKoi COBMECTUMOCTH Hauboliee pacipoCTpaHEHHBIM ITOJI-
XOJIOM B OTE€UECTBEHHOM IPAKTUKE SIBJISIETCS ITOKa3, TIPH KOTO-
POM B KOHCTPYKIIMIO aHTCHHBI 3aKJIa/IbIBACTCS MHOTO3BEHHOE
TpaHcopMupoBanue (IByX-, TPEXKOJIEHHOE CKJIA/IbIBAHNE
pebep 30HTHIHOM KOHCTPYKITHN) C UCTIOTF30BaHUEM CETETIO-
notHa [ 1; 2] w1 hopMupoBaHUS OTpaskaromieil TOBEPXHOCTH.

OJHaKO TaKOH IOAXOJ IIOPOXKIALT eIlie OfHY IPoOIeMy —
obecrieueHne 3aaHHON (HOPMBI TTapabOIoONIa TOCIe pac-
KpBITHSL. B CyIIIeCTBYIOIINX PEIICHUSX TOBEPXHOCTh PACKPHI-
TOTO MapaboJona MpeTepIeBaeT Cephe3HbIe Ae(hopMaIi,
a HepaBHOMEPHOE HATSKEHUE CETETI0I0THA MOXKET IPHBEC-
TH K HEPaBHOMEPHOCTH €T0 MJICKTPOIMHAMUYECKUX CBOWCTB,
YTO 3HAYUTEIBHO CHIKaeT dpdexrimBHOCTE KA B 11emom.

Jlist mpeynpeskAeHUs TaKuX JeopMaiyii mpyu Ha3eM-
HO-IKCIIEPUMEHTAIBHON 0TpabOTKe aHTeHH HEOOXOIMMO
obecrieyrBaTh PpABHOMEPHOE HATSHKEHNE CETENOIOTHA 1 €T0
JIOCTOBEPHBIN KOHTPOJIb.

3aj1a4a KOHTPOJIS BEJIMYMHEI U PABHOMEPHOCTH HaTSIKe-
HUS CETEIOI0THA OCTIOXKHAECTCA TEM, UTO CETEHOJIOTHO 001a-
JlaeT BeChbMa CIIOKHBIMH aHH30TPOITHBIMHU YIPYTOIIaCTHY-
HBIMH CBOMCTBaMU. 3aTpyHSET 331a4y KOHTPOJIS U TO, YTO
NP OTIaJKe aHTEHHBI, KOIa CETEHONIOTHO PACTAHYTO Ha
KpynHoradbapuTHOM pediekrope, HerocpeICTBEHHbIN JJ0C-
TYIl K HEMy OI'paHMYeH WJIM BOBCE HEBO3MOXKeH. [1o mmero-
IIIMCS TaHHBIM, KaK B OTEYECTBCHHOI, TaK U B MEXTyHa-
POHOM MpaKTHUKE HE 0OHAPYIKEHO METOJIOB PEIICHHUS ITON
npoOreMbl. MeTo bl IPIMEHsIEMbIE B IPYTUX 00IacTsIX, Ha-
IpUMEp B MAIIMHOCTPOCHHUH, B IAaHHOM ClTydyae He pHMe-
HHUMBI H3-32 HEOOXOIMMOCTH HEOCPEICTBEHHOTO KOHTAKTa
JTaTYNKa C 00BEKTOM.

CymiecTBYIONINE METO/IbI OIIPEACICHUS HATSHKESHUS ce-
TEIIOJIOTHA MO3BOJIAIOT MPOBOJUTE U3MEPEHUS BPYUYHYIO
JIMIIb TIPH HEMOCPEICTBEHHOM KOHTAKTE C CETEIOJIOTHOM,
YTO JieTTaeT HEBO3MOYKHBIM HX HCIIOJIb30BaHHE IS KPYITHO-
rabaputHoro pediekropa. [Ipu 3ToM OHUM TPYTOEMKHU U
CyOBEKTHBHBI, a CJI€I0BATEIBHO, HEJJOCTATOYHO TOUHBI 1 3KO-
HOMHIYecKH Hed(GekTHBHEL [TosTOMY cymecTByeT moTped-
HOCTh B @BTOMATH3aIMH MPOIIECCa N3MEPEHNUS HATSKEHHS
CETeNoJIOTHA.

Jlist penrenust 3Toi mpodieMsl HauboJee 1enecooopas-
HO MCIIOJIb30BaHNE HHPOPMATHOHHO-N3MEPUTEITBHBIX CHC-
TEM pacrio3HaBaHus 00pa3oB [3], 006IaIaroIIiuX TAKIMH TIpe-
MMYIIECTBAMH, KaK BO3MOXKHOCTb ANCTAHIIMOHHOTO KOHTPO-
7151 TIpU OOJIBIIIAX PACCTOSHISIX MEKIY CHCTEMON U 00BEK-

TOM, OTCYTCTBHUE CHJI BJIUSHUS Ha 0OBEKT CO CTOPOHBI H3Me-
PHUTENILHOM CUCTEMBI, OBICTPOJICHCTBIE, BO3MOYKHOCTH MHO-
rornapaMeTpH4ecKoro KOHTPOJI, a TaKKe TOYHOCTb U CTa-
OmbHOCTH U3MepeHui. [Ipu aTom QyHKIMOHMpPOBaHKE Ta-
KHX CHCTEM BO MHOT'OM OIIpEJeIIsIeTCsl aITOPUTMaMH 00pa-
00TKHM 1 aHaM3a rpaduyecKoi HHPOPMALIUH.

Taxum 00pa3oM, 00bEKTOM UCCIICIOBAHUS SIBIICTCS UH-
(OpMaIIIOHHO-N3MEPUTEIIbHAS CHCTEMA OTIPEICIICHUS yCH-
TSI HATSDKSHUSI CETETI0N0THA, a TPEAMETOM — METObI U aJl-
TOPUTMBI 00pabOTKH HH(POPMAIINH B ITOH CHCTEME.

CeTernos0THO aHTEHHBI M3TOTOBJICHO M3 JIByX CKPY4YeH-
HBIX BMECTE 30JI0YCHBIX BOJIL()PAMOBBIX HUTEH, KaXkast 13
KOTOpBIX UMeeT auametp 15 mxum [1]. CerenonoTHo, pacTsaHy-
Toe Ha pedIIeKTOpe, TOIHKHO UIMETh HOMHHAIILHOE HaTsSDKe-
Hue 4...6 v/ cm (puc. 1).
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Puc. 1. O6pa3en ceTemnonoTHa B HATSHYTOM COCTOSTHHH [ 1]

PaccMoTpuM CTpYKTYpHYIO cXeMy HH(POPMAIMOHHO-H3-
MepUTEIbHON cucTeMsl (puc. 2). Ha TexHnueckyro cucremy,
TI0/IBEpTracMyI0 KOHTPOJIIO, — U3/IEIINE U3 CETEIOI0THA — JIaT-
YUK M CHCTEMY YIIPABIICHUS BIHAIOT ()aKTOPBI BHELITHUX BO3-
NEeHCTBUH Z : OCBEILIEHHE, TEMIIEPATYPA, BIaKHOCTh M T. T1.

JlaTarkoM sBISIETCS TIEPBUYHBIN TpeoOpa3oBaTeNb WH-
¢dopmaruu (porokamepa). U3 odmiero nHbHOpMAIIMOHHOTO
notoka X 1aTYrK BRIAEISACT JIUIIb 9acTh HHpopManun X',
oTOpaceiBas octampHy0. O6padoTunk uHPOpManuu Gop-
MHPYET IKCTIEPTHY0 nH(opmarmio X Ha 0CHOBE 00padoT-
KM ¥ QaHAITH3a TIepBIYHON nH(opMariu X'. [Tpu sToMm, mocite
KXol 00paboTKu MHPOPMAITUH pa3MEPHOCTh HHpOpPMa-
IIMOHHOTO TIOTOKA COKpartaercs: M°> M'> M. B ipenyara-
eMOil crcTeMe U3MEPEHHs YCHITUS HaTsHKeHUsT 00paboTKa
boTomzobpakerust X' = I(x, y) TEKCTYpbI CETETOIOTHA Be-
JeTCs ¢ IOMOIIBIO CIEIHAIBHOTO IPOrPaMMHOI0 o0ectie-
yenus Ha DBM, pe3ynbratom 00paboTKH SIBISETCSI HHPOP-
Marms 06 ycumuu Hatsxenns X° = (T, T,) ceTenonoTHa,
r / cM, cocTosiIas U3 BEPTHKAIBHOI'O U TOPU30HTAIBHOTO
KOMITOHEHTOB.

Taxum 00pa3oM, MPEIMETOM HCCIEIOBAHUS B JAHHOM
CTaThe SIBJSIETCS] MOJIEITB ITpoliecca 00padboTKN HHPOpMAIHH
- X2 =[X%, F(P), ZLtne F(P) — onepatop mpeobpa3oBaHus
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nH(OpMaKH B IaTYHKE; P — MHOXECTBO IapaMeTpoB Ha-
CTpoiKHN 00paboTurka nH(GopmManum; Z — XapaKTepHUCTHKH
HCKa)XeHU 00padboTunka nadopmarim. Ha pesyasrar Bius-
€T MHOJKECTBO YCIIOBHH, Y4eT KOTOPBIX KJIACCHUECKUMHU METO-
JaMH MOJIEIIMPOBaHUs BecbMa 3arpynHeH. [loatomy ObLIO
NPUHATO PEIICHHEe O IPUMEHEHHH HEHPOCETEBBIX AJITOPHUT-
MOB JUJIS1 OTIpE/IeNICHHS BEJIMYMHBI HATSKEHHS CETENOIO0THA.

AHanus nehopMaliy CeTenoI0THA TO3BOJINII BBIICITHTD
JIBa CYIIECTBEHHBIX MEXaHM3Ma U3MEHEHHSI €r0 CTPYKTYPBI
TI0/T ACHCTBHEM HATKECHHUS: H3MEHEHHE Pa3MepOB TYCHKH 1
U3MEHEHHE TeoMeTpHYecKol ()OPMBI BHYTPH STYEHKH, 3aK-
JIFOYAroIeecs B 3aTSITUBAHUH Y3JI0B, pacipSIMIICHHHN y4acT-
KOB IICTEJIb H TIp.

Jast orpesienieHust pa3MepoB STYEHKH 10 M300pasKeHUIO
CETENOJIOTHA pa3paboTaHbl U MCCIIEIOBAHBI AITOPUTMBI Ha
OCHOBe IpeoOpa3oBanus PasoHa 1 Ha OCHOBE aBTOKOPpEIIs-
OHOHHOH (pyHKIMYN n300paxeHus [4]. DTH anropuTMBbI 007a-
JTAIOT 3HAYUTEIBHON TOMEXOYCTONUYNBOCTbBIO, HO €CIIH OIpe-
JIEJISATH C MX TIOMOIIIBIO 110 (hOTOrpadhviv CETEIONI0THA YIHHE-
HHE SYCHKH, TO 3HAYCHHE Y/UTMHEHHs OyJIeT IPE/ICTaBICHO B
OTHOCHUTENBHBIX eIMHUIIAX (MTUKCENsiX ). OYeBHIHO, UTO YHCIIO-
BOC 3HAYCHHE pa3Mepa SYCHKH B ATOM Cllydae 3aBUCUT OT
MmaciTada pororpaduu. Kpome Toro, u3-3a rucrepesuca Jiu-
HEWHBIX JleopManuii pa3Mepsl sSTMEHKH HE JTAI0T OJTHO3HAY-
HOTO IIPEJICTABIICHHS 00 YCUIINH HATSDKCHHS CETEIIONOTHA.

Jnst 1oCTHKEHHUs MHBAPHAHTHOCTH PE3yJIbTaToB 00pa-
00TKH K MacIITaldy N300paKeHNUs B KauecTBEe MH(POPMATHB-
HOM XapaKTepHCTHKH OblIa BeIOpaHa Jedopmanust GopMbl
suerku. [Ipu 3TOM pelranach 3ajjaya pacro3HaBaHus, 3aK-
JFOYAIOIIeecs B ONpeeIeHHN IIapaMeTpOB MOJCIH ITyTeM
COTIOCTABIICHHS HAOMOMaeMbIX TaHHBIX X' = (X, )’) ¥ pe3yiib-
TatoB MofenupoBanus X> = (T, T,).

Kax npaBuuio, 3aj1a4a pacrio3HaBanust 00pa3os [4] cocro-
UT U3 CIEAYOIINX 3TAIIOB: TOJTyYeHHe 00pa3a, epBUYHas 1
BTOpHYHAs 00paboTka (mpeaodpadboTKa), H3BJICYCHUE MIPU-
3HAKOB, KJIaCCU(HKAIIUSL.

B mamem cimyuae momydenue oopasa — 3To tam (HoTo-
rpadUpOBaHuUs CCTEIOJIOTHA.

Ilepsuunas obpadbomra W300pakeHUS 3aKITFOYACTCS B
npeoOpa3oBaHKM LIBETHOT'O H300paxkeHust / K TI0JIyTOHOBO-
MY BHY U pa30OHueHnH Ha M HelepeceKaromuxcs OMHaKO-
BBIX O104HBIX (pparMenTtoB B,. Takas GparmMeHTamus Heoo-
XOMMa JUISl YMEHBIICHUSI HEOHOPOAHOCTH OCBELICHUS
(oHa, TaKk KaKk BHYTPH MAJIOTO ()parMeHTa UX BIUSHUE CKa-
3bIBACTCSI HE3HAUMTEIILHO. 3aTeM BHYTPH KaXK/10T0 pparMeH-
Ta MPOBOJUTCS 6MOPUUHAA 06pabomKa: KOMIICHCAIINS He-

Buerunue Bo3aeiicteus Z i

PaBHOMEPHOTO OCBEIICHHS, YJAJICHNE KPYITHOMACIITA0OHBIX
MIOMEX C ITOMOIIBIO BEHBIET-(QUIIbTpaIny, MOaBICHHE IIy-
MOB MEJHAaHHBIM (IIBTPOM.

CreayromuM I1aroM alropuT™a sIBISICTCS U3sieueHue
agpunno-unsapuanmublx npusHaxKos. J1ns NoCTIKeHNs HH-
BapHaHTHOCTH K MacIITady ¥ CIBUTY 00BEKTa Ha H300paxKe-
HHH C TIOMOIIBIO IMCTAHTHOTO MPpeoOpa3oBaHus OMHAPU3U-
poBaHHOTO (pparmMenTa B(x, y) HaxomaTcs Beca D(x, y) Bcex
nukcenei pona nzobpaxenus B(x, y) = 0. Oty Beca paBHBI
€BKJINJIOBY PACCTOSTHHIO OT IAHHOTO MHKCeNsIa (hoHa ¢ KOOp-
nuHaTamMu B(x, y) = 0 no Gumkaiimiero mukcedas ToHa
B(x,y) = 1. Tak, mukcenu, HaXOIAIIUECS B IIEHTPE OOJTBITUX
«IpIp» 00NaaroT OobIIMME Becami. Jlanee 11t MHBapHaH-
THOCTH K MaciiTaly u300pa)KeHUs] TIPOU3BOIUTCSI HOPMHU-
poBka 3HaueHnit D(x, v) B quanazon D(x, y) U [0; 1], m Te Beca
MHUKCEIIeH, KOTOpbIe MEHBIIIE 331aHHOTO 1Topora 7, Ipupas-
HHUBAIOTCS K HYIIO.

ITocse 3TOrO HA MaTPHIIE AUCTAHTHOTO MTPEOOPA3OBAHUS
D HaxosITCsl KOOPAWHATHI IIGHTPOB Macc 00pa30BaBIIMXCS
oOmacTeit. DTa mporeaypa OCHOBaHA Ha alITOPUTME BOCHMH-
CBSI3HOI 3aIMBKH.

OnHaxko 11 00ecIeueHus OQUHAKOBOT0 MacITaba HeoO-
XOJIUMO OTIPEJICIUTH pa3Mep 00JIaCTH BOKPYT LIEHTpa METIIH.
Jist OCTHKEHUsI eIMHOTO Maciitada 3Ta 00J1acTh J0JKHA
OBITH IPOTIOPIIHOHATIFHA Pa3Mepy SUCHKN Ha H300paKeHNH.

Jist Kask 101 sTYeKU Ha N300paskeHNH HaX O/ TCS YEThI-
pe Gmmxaiime K Heif ssaelikn. [oce 3Toro BOKpyT eHTpa
Ka)XXJJ0H SUYCHKHM 04epUMBACTCS OKPY>KHOCTb C PaIycoM

1 4
Rq = Z min,i * (1)
=1
e d_ . — pacCTOSHHUS 110 LEHTPOB OMIKAMIINX YEThIPEX

min,j

siueek. KpaeBbie siuciiky Ha M300pakKeHUH B pacyeT HE MpH-
HUMarTCs. COOTBETCTBEHHO ITOM OKPYKHOCTH U3 IIPEI00-
paboTaHHOTO W300pa’keHUS BBIPE3AaETCs KPYT C IEHTPOM,
COBITAAOIIINIM C IIEHTPOM OOJIBIIION METIIN TICHKH.

Jlanee 3TOT KPYyT TOMEIIACTCS B KBAJIPATHYHO MATPHILY
CO CTpOro 3a/ilaHHbIMK pazmepamu 128 [128 nukceneid. Pa3-
MepbI MaTPHIIBI JOJDKHBI BEIOMPAThCS U3 psina 2", ae n = 5,
6...8, 9TO HEOOXOIMMO IS JAIbHENIIIETO BEIYHUCIEHMUS ObIC-
Tporo npeodpasopanus Dypre.

Tax, 1715t KaXk 1ot k-i staeiiku Ha pparmeHTe Bj, j=1,2...M
n300pakeHus [ (MCKITI0Yast KpaeBble TETIH) MBI IOTydaeM
ee cOOCTBEHHOE eIMHOMACIIITA0HOE, TICHTPUPOBAHHOE H300-
pakeHue Cq, peliasi TeM caMbIM MPO0JIEMy HHBAPHAHTHOC-
TH K CIIBUTY ¥ MacImTady TeKCTypHI ceTenoioTHa. CyMMu-
Pys Bce M300pasKeHHUsI Cq U HOPMHUPYS 3HAUCHUSI IPKOCTEH

1
1
|
! _
1
| X O6paborka X 2
! JaTank . P X
! —r——9  uHbOpMaIMHU
: % doTokamepa !
1 1
| |
1 1
i TexHuueckas cucremMa i DKcrepTHast
! — U3JIEJIUE U3 CETENOI0THA | nHpopmanms
1 I —
: i T k = (Tv ’ Th)
1
! |
1

Puc. 2. MOZ[CJ'IL I/IH(1)OpMaL[I/IOHHO-I/I?)MepI/ITeJ'[I:HOﬁ CHUCTEMBI USMEPEHMS U YIIPABJICHUS [TapaMeTpaMu
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MTUKCETIe CyMMapHOTO H300pakeHHs, TIOITyJaeM YCpeTHEeH-
HOE IICHTPUPOBAHHOEC M300paKEHUE MICTIN SUM/_ 110 BCEMY
¢dparmenTy B, n3obpaxkenwus / (puc. 3):

18 . ——
&Jszaqz:qu,j:lM, ©)

rae O — KOJTMYEeCTBO A4eeK B pparMenTe B, mckiodas kpae-
BbIC suciiki; C — [ICHTPHPOBAHHOE H300PAKCHNIE OT/CIb-
HOU staerikn pa3mepoM 128 [128 mukceneid.

JI1st nOCTIKeHNS THBApHAHTHOCTH K TOBOPOTY M300pa-
skenue SUM stueiiku U3 ICKapTOBBIX KOOPJMHAT (X, V) Ipeo0-
pasyercsi B OJSIpHBIE KOOPIUHATEHI (7, @), 371e paamyc » 6epeT
Havajo B IIEHTpe N300pakeHHs. BHIYNCIIUB aMIUTUTY/IHYIO
XapaKTEePUCTHUKY Ipeodpa3oBanns Pypbe OT Takoi pa3BepTKU
n3o0pakeHust 1 B3s1B 100 nepBbIX HAMOOJBIINX HU3KOYACTOT-
HBIX K09 pHImeHTOB (3, 4), MoITy4rM BEKTOp IPU3HAKOB, HHBA-
PHAHTHBIX K IPeoOpa30BaHMAM CIIBHTA, TIOBOPOTA W MACIIITa-
O6upoBanusi (puc. 4). Kak mokazana nanbHeiimas padoTa ¢ Hel-
POHHBIMH CETSMH, OOJIBIIIEE MITH MEHBIIIEE KOMMYECTBO aMITITH-
Ty, B3STOC JIIS STAJIOHHO-KAITMOPOBOYHOTO Habopa (y4eOHu-
Ka) HeHpOCeTH, He BEACT K 3HAYNTEIILHOMY YITyUIIICHHUIO Kade-
ctBa 00yueHns. bornee Toro, eciu 171t yaeOHMKa BEIOpAHO OOITh-
me 120 rapMoHuK, TO 00y4eHHe 3aHUMAET JJOBOJIBHO MHOTO
BPEMEHH 1 HE TIPHBOAUT K JKEJIAEMOMY Pe3YIIBTaTy.

PO = g0 2, &, S epCizn L ).
u=0..M -1,v =0..359,
Au,v) = [[F(u,v), u,v =1,10, @)
v, =A(u,v), i=1100, j=1LM.

B kauectBe knaccuguyupyioweii npoyedypsi NCTIONb30-
BAJIMCH CJIOMCTHIC HEHPOHHBIE CETH 3] M KOPPEIAITHOHHBIN
KJ1accuuKaTop.

HeiiponHasi ceTb cocTosiyia U3 ABYX CIOEB: AECATh HEUPO-
HOB B [IEPBOM CJIO€ U JIBa HelipoHa Bo BTopoM. [ToacTpoiika
BECOB CHHAIICOB ITPOBOAMIIACH METOJJOM OOPAaTHOTO PACTIPO-
crpanenus omuoOku. OOyyaromiast BEIOOpKa JIst HeHpOCceTH
COCTOs11a U3 BXOJHBIX BEKTOPOB V, ,, [ = 1,2,...,100, BbIunc-
JICHHBIX JIJTSI KaXK10# poTorpadum /, ,» 1 BBIXOJTHBIX 3HAUYEHUI
narsokenus T = (T, T,).

JleiicTBHE KOPPETSAIMOHHOTO KiIaccu(ukaropa 0CHOBA-
HO Ha MOCJIe/I0BaTeIbHOM BBIYNCICHUH KOd(duIrenTa Kkop-
PETSIINT MEX Ty TECTOBBIM 00pa3oM U 3TaJloHOM. Pemenne
0 TIPUHAJIEKHOCTH TECTOBOTO 00pa3a K HEKOTOPOMY KJIac-
CY BBIHOCHUTCSI 10 MAKCUMAIIbHO BeJIMIMHE KO PHITEeHTA
KOPPEJISIIIHH.

+
+
+
=+
+
+
+

a

OrrcaHHbIe aNTOPUTMBI JISTIH B OCHOBY TIPOTPAMMHOTO
obecrnieuenus [S] aist 00padboTku horonzoOpakeHui cere-
MIOJIOTHA, PACYeTa YCUITHS HATSDKCHHS U BU3YaJIN3aI[HH Pe-
3yIIBTATOB.

A

s i T e

i 8 BT R by

Puc. 4. Marpuna iorapuMHUpOBaHHBIX 3HAYCHU I
aMILTUTYIHOTO CeKTpa n300paskenust. KBagparom BbIienieHa
0051acTh HU3KOYaCTOTHBIX KO3 GHUIUEHTOB (TToAMaTpUIa
pasmepom 10 L0 smemMeHTOB), KOTOPbIE OBLTH B3SITHI
JUISl IOCTPOCHUS yueOHHKa

Mero/¥Ka onpeieieHus HaTsSDKEHNS BKITIOYAeT TPH OC-
HOBHBIX 3Tama: KaTMOPOBKY KJIaCCH()UKATOPOB IS 33/1aHHO-
rO THMA CETEIMOJIOTHA, (OTOTpaPHUpPOBAHNE CETEIIONOTHA,
pacdeT yCHINH HaTSHKEHHMS ¥ TOCTPOSHHE TOTIOTPaMM HaTs-
»KeHUst 10 hororpaduu Mpy MOMOIIH TPOTPaMMHOTO obec-
nedeHus. PaccMoTpuM METOIMKy KaTOpOBKH Mo jpoOHee.

B xo71e skcreprMeHTaBHBIX paboT M0 KaTMOpOBKe Kiac-
CU(PHUKATOPOB OBLIO TPOU3BEIeHO (hoTOTpadupOBaHUE TEC-
TOBOTO 00pa3lia CeTEeNnoI0THA THIIA IUIETCHUS «ATIacy, pas-
MepoMm 20 [20 cM ¢ pa3iuyHBIM YCHIIMEM HATSDKSHHUS: OT
0 10 10 r/ cM — 1o KaXJJ0MY U3 JIBYX B3aHMHO OPTOTOHAITb-
HBIX HarpaBleHui, ¢ marom mo A7 = 1 r/ cm. s paBHO-
MEpHOTO PacTIpe/IeCHNS HATSXKEHHSI B CETETIOJIOTHE TTOCTIE
Ka)JI0T0 Harpy »KeHHsI TPOU3BOINIIACH PeJIaKCallHsl CETero-
JOTHA — BUOpanus B TeueHue 15 mun ¢ yacroroit 50 I'm.

doTtorpadupoBaHne MPOU3BOJUTCSA NPH PACCETHHOM
OCBEIICHHUHU C MOMOIIbI0 IuppoBoro ¢poroammapara
«Canon EOS 20Dy, na pacctossauu 30 cM 10 CETENOJIOTHA, C
HCTIONB30BaHUEM LITATHBA, IPH ATOM ONITHYECKasi OCh 00bEK-
THBa OblIa MEPIEHANKYIIPHA INIOCKOCTH CeTenonoTHa. Tak
OBLT OTYYEH TATOHHO-KATHOPOBOYHEIH HAOOp (YICOHUK),
cocrosimii u3 121 uzobpaxenns [, k=1,2,...121(0,1,2 ...,
10 T/ cM BKITFOUUTEINBHO JJIst IBYX HAIPaBJICHUH) pa3MepoM
3 504 [2 336 mukceneii. 13 aToro Habopa dhopmuposancs
BXOZIHOHM HabOp TIPHU3HAKOB Vop = 1,2, ..., 100, BEIMHCIIEHHBIX

Puc. 3. Matpuua D(x, y) IuCTaHTHOTO IpeoOpa3zoBaHus (a); NCXOTHOE H300pakeHne B(x, ) TEKCTypHI CETENOIOTHA
(KpecTHKaMM TOMEYEHBI IIEHTPHI T9eeK) (0); yCpeHEHHOE IIEHTPUPOBaHHOE n300paxeHue stueiiku SUM (8)



Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

JUTA KXo oTorpadum /, i BrIxoaHbIe 3HaUEHUS HATSKE-
nus T, = (T LT h) 3a/1aBaJIMCh HA CIEIUAJIBbHOM CTEHE MPU
HaTsDKEHHH 00pasia.

OOy4eHue NPOU3BOIMIIOCH OIMH pa3 MPH 3aIaHHbBIX YC-
JIOBUSIX JUTS 331aHHOTO THTIA ceTeronioTHa. [Tocie oOydenns
HEHpPOHHOH CeTH MPOBOIIIIOCH €eTECTUPOBAHHE Ha TeX (o-
Torpadusix, KOTOPhIC HE BOIILTH B YYCOHUK.

JomycTim, 9T0 HaTsHKEHHE Ha 3TAIOHHOM 00pasiie pac-
MpeeIiseTcst oMHOPoiHO. OnpeneuM OmoOKy KI1acCH(u-
KaIli¥| Kak cpeHee 3HaYCHUEe pa3HOCTH STAJIOHHOTO 3Ha4e-
HUS HATSOKEHHSI, YCTAHOBJICHHOTO HA CTEHJIE, U 3HAYCHUS,
MOJIYYCHHOTO KJIACCH(HUKATOPOM MPH YCPEIHCHUHU 3HAYC-
HUH HATSHKSHUSA 110 BCEMY H300paKeHHIO:

Err = 5)

rne N= 121 — Konu4eCcTBO UCIIBITAHMIA; T, —3Ha4eHue yCHIIHs
HATSKEHUS, ONYYEHHOE B PE3YNIBTATE PacueToB; 1, — oTa-
JIOHHOE 3HAUCHUE YCHUIINS HATKCHHS.

Tak kak BelM4YMHA HATSHKEHNUS [ COCTOUT U3 IBYX KOMIIO-
HEHTOB: BEPTUKATLHOTO 1 M TOPU3OHTANLHOTO 7, B Tabnuie
TIPE/ICTABIICHBI OIMOKY ONPEACIICHNS HATSKEHHS 110 BEPTH-
KaJM M TOPU30HTAJIN, BBIYMCIICHHBIE ITOCIIE TECTUPOBAHUS
AJITOPUTMOB.

Ha ocHOBaHMM 5THX JTaHHBIX MOKHO CJIEIaTh BBIBOJI, UTO
KJIaccH(UKATOp Ha OCHOBE KOPPETALIMOHHON MEPHI CXOACTBA
10 TOYHOCTH YCTYyIaeT HeHPOCETEeBOMY. DTO CBS3aHO C TEM,
YTO KOA(D(PHUIMEHT KOPPEIAIMU OTPaXKaeT JIMIIb BEPOSITHOCT-
HBIE CBOMCTBA CTIEKTPa M300payKEHMS, B TO BpeMs Kak Herpoce-
TeBast MOJICNb YUUTHIBACT BIIMSHUC BHEIITHHUX (DaKTOPOB OJ1aro-
J1apsi BKITIOYEHHUIO B YUEOHHK IIPUMEPOB, COICPIKAIIIX TOMEXY.

B kadecTBe npuMepa rpecTaBieHbl TOIIOTPaMMBI IS
(ororpaduu cerenonorHa pazmepom 1 800 L1 800 mukcemneit
C DTAJOHHBIM HaTspKeHHeM 1 = 3,8; 6,5 T/ cM, TOCTpOCHHBIE
C ITOMOUIBIO KOPPEIALUOHHOTO (pUC. 5) U HEHPOCETEBOTO
(puc. 6) KITaccuPpUKaTOPOB COOTBETCTBEHHO.

Ha Tororpammax oTTeHKaMHy CEpOro 1BeTa 0003HauEHbI
3HAYEHMs YCIOBHOTO TIOTOHHOTO HaTsDKEHMs. B KaxkoMm ciry-
yae pa3mep O104HOro (hparmenra cocrasiusier 200 nukce-
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Puc. 5. Tonnorpammbl 3Ha4€HUH yCIOBHOTO TOTOHHOTO
HaTsKEHUS CETEI0JIOTHA, HIOCTPOESHHBIE C IOMOILBIO
KOPPEJSIIHOHHOTO KIaccH(pHKaTopa

neit. Mensmuii pasmep ¢parMeHTa Mo3BOJACT MOTYIHTH
OoJiee IeTaTbHBIC TOMOTPAMMBI. 3HAUUTEIIBHBIC JIOKAILHBIC
OTKJIOHCHHS Ha JIETANBHBIX TOTTIOTPaMMaXx BBI3BaHBI HEOTHO-
POIHOCTSIMHU B IJIETEHUH CETETIONIOTHA, TaK KaK BCTPEYAIOTCS
YYacTKH ¢ 0oiiee BBITSHYTBIMU SUCHKAMH, C HCKaKCHIEM
(hopmbl 1 pazMepoB. OHE Pa3THUUMBI Ta)ke HEBOOPYIKEH-
HBIM I71a30M. DTH 007aCTH OTHOCUTEIILHO CTA0MIIBHEI, T. €.
OHH HE HCYE3aI0T TOCIIe BUOPALINH HITH [UTUTEITFHOTO PacTsi-
JKeHMsI Ha cTeH ie. VX Hanngre MosKeT ObITh 00BSICHEHO 0CO-
OCHHOCTSIMU CaMOM TEXHOJIOTUH TICTCHUS IOJIOTHA, BIIHSI-
HHUEM KOJICOaHHUN TEeMIICPATyPhI, BIAYKHOCTH U IPOYUX BO3-
JIEHCTBUI BHENIHEW Cpe/ibl Ha TEXHOJIOTUYECKUH MPOIIEcC.
OTH 1e(heKTH BHOCST TOBOIHHO BECOMBIN BKJIAJ B TIOTPEIII-
HOCTb ONIpe/ICTICHUSI HATSKESHHUS.

B manHO# cTaThe B KaueCTBE BHIXOIHBIX 3HAYEHUH Ki1ac-
CU(HUKATOPA UCTIOIH30BATACH BEITHUNHA YCIOBHOTO TOTOH-
HOTO HaTsOKeHHs cerernoioTHa. OIHAKO eClid BKIIOYHUTh B
yueOHHUK HEHPOCETH B Ka9eCTBE BBIXOIHBIX JaHHBIX ITapaMeT-
PHI 2JIEKTPOIMHAMUYECKUX XapaKTEPUCTUK CETENOIIOTHA, TO
MOYKHO TIOTYYUTH BOSMOXXHOCTH KOHTPOIIS AIIEKTPOIHHAMH-
YyecKux nmapameTpoB. OCHOBHAS CJIOKHOCTh B 9TOM CIy4ae
3aKJIFOYAETCS B B TOYHOM M3MEPECHUH BEITMYNH JIEKTPOIH-
HaMUYECKUX XapaKTEPUCTHK CETEIOJIOTHA MTPH Pa3IMUYHOM
YCHJTMH HATSDKCHHUS TIPH KATHOPOBKE CUCTEMBI.

Takum 00pa3om, aBTopamu ObLT pa3paboTaH METO OII-
pelereHns HaTsSHKSHUS CeTE0N0THA, OCHOBAHHbIN Ha IIpH-
MCHEHHHU METOJIOB 00pa0OTKH, aHAITN3a, HEHPOCETEBOM K1ac-
CU(UKAIIIH TEKCTYPHBIX POTOM300pasKEHII CETEMOIOTHA
TTO3BOJISTIOIIMH TIPOBOJANTH OECKOHTAKTHBII aBTOMATH3HPO-
BaHHBI KOHTPOJIb HATSDKEHUS Ha dTarax packposi CeTerno-
JIOTHA, COOPKH U OTIAAKH peIeKTOpa B YCIOBHUAX POU3-
BOJICTBA. B paMKkax 3TOro Merojia co3iaHbl JBa ajJropuTMa:
AITOPUTM, TTO3BOJIAIOIINI OPMUPOBATH TPU3HAKA H300pa-
JKEHUsI, ”HBAPHAHTHBIC K €ro MacimTady W CABHTY, M ajro-
PHUTM, TIO3BOJISIONTHNA (POPMHPOBATH MPHU3HAKH U300paxe-
HUS, MHBapUAHTHBIC K IOBOPOTY 00BbEKTa, OCHOBAHHBII Ha
MIPUMEHEHHH JIByMEPHOTO TpeodpazoBanus Pypwe K n300-
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Puc. 6. TonorpamMMbI 3Ha4€HUH YCIOBHOTO IIOTOHHOTO
HATSKECHUSI CETEN0JIOTHA, IOCTPOCHHBIE C TOMOIIBIO
HelfpoceTeBoro kiaccudukaTopa

OTHOCUTEIbHASI OIIHOKA KJ'IaCCqu)ﬂRaIIPlH

Tum xnaccudukaropa Cpennsist ommbka, % MaxcumanbHas omuoxa, %

Err, Erry, Err, Erry,

Heiipoceresoit 19,5 15,6 66,3 27,3
Koppensiunonnsrit 33,5 16, 4 75,9 57
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A6ua141/l0HHCl}Z U Kocmudeckad mexHuxka

Pa)XCHUIO B MOJIAPHBIX KoopauHarax. [Ipemioxena MeToau-
Ka 00y4YeHUs HeHPOHHOIT ceTH, Mo3BoJIsIoNas popMHUpOBaTH
ATAJTOHHO-KATNOPOBOYHEIN HaOOp (YUEOHHK) IIsT KaTHOPOB-
KM NIPOrPaMMHOTO 0OECIEUYCHUSI CUCTEMBI ONpPEICICHHS
HATSDKCHHUS CETETIOJIOTHA.
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E. N. Sukharev, Yu. V. Kolovsky
THE MESH TENSION CONTROL TECHNIQUE

The antenna mesh tension diagnosing technique is considered. The technique is based on the classification of the

photographic image of mesh warped by tension.
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C.TII. Caxanckuii

ONPEJAEJEHUE BEJIMYUNHbBI
KOJIEBAHUSA PACIINTABA U HYBCTBUTEJIbBHOCTHU
ITPU KOHTAKTHOM METOJE YIIPABJIEHUSA BBIPAINUBAHUEM
MOHOKPHUCTAJIJIOB ITO CITOCOBY YOXPAJIBCKOI'O

IIpeonooicen KoHmaxkmuulii Memoo ynpasienus OUamempom eblma2u8aemo20 MOHOKPUCMALIUYECKO20 CIUMKA U3 PacC-
naasa, no cnoco6y Yoxpanvckozo. Benuuuna konebdanus yposis pacniasad 2epmaniis 8 0anHom memooe cocmagiusiem 1 ...2 Mxm,
umo A61Aemcst 00CMAMOYHbIM 0151 PAOOMbL CUCIEMbL YRPABIEHUA NPU USMEPEHUU OUaMemPa KPUCALIA U 0OHOBPEMEHHO
02151 0becneyenus: CmadUIbLHLIX MEeMNEPANYPHLIX YCI06ULL pOCMA HA PpOHmMe KPUCMATLIUZAYUU KPUCTNALIA.

OCHOBHO¥ IMPUHINT KOHTAKTHOTO METOAA yIPABICHHS
BBIPALIMBAaHHEM MOHOKPHCTAJUIOB 110 crioco0y Yoxpaibce-
KOT'O COCTOMT B CIEAYIOLIEM: BO BPAI[AFOLIEMCsI BOKPYT CBO-
el 0CH € YIIIOBOH CKOPOCTBIO I TUIIE C BHYTPEHHUM JiMa-
MeTpoM D HaxOANTCS KUIKUH pacIIaBICHHBINH METaILT, U3
KOTOPOTO BBITATHBAETCS KPUCTAIII THAMETPOM d CO CKOpOC-
TBHIO BBITSATUBAHUSA VM CKOPOCTEIO Bpamienus W, (cM. pucy-
HOK). Becb mporiecc mpoBoanTcs B KaMepe ¢ HHEPTHBIM Ta-
30M WM B BaKyyMe. TeMmepaTypa pacruiaBa MmoJiepKuBa-
eTcsl 3a CUET YIPaBJICHUSI MOLITHOCTBIO HArPEBaTEIs IE4H C
WCTIONB30BAaHUEM TTOKa3aHUIl JaTunKa TeMIepaTypbl 00KO-
BOM TOUKM Harpesarels 1, CTaHIapTHBIM YIIPABJIAEMbIM Pe-
TYISITOpPOM TeMItepaTypbl. Ha moBepXHOCTH paciiaBa IuiaBa-
€T BJIEKTPOITPOBOHBIN SKPaH, OTHOCUTEIILHO KOTOPOTO 3aMbl-
KaeTCsl M Pa3MbIKaeTCsl KOHTAKTHBIH TATYMK YPOBHSI, TO/IAI0-
Ui B CHCTEMY ypaslieHus curHai CD 00 H3MEHEHIH YPOB-
HsI pacIijiaBa B POIECCEe BHIPAIIMBAHNS KPHCTAILIA.

1" :
/8

.

9
CxeMa KOHTAaKTHOI0 MeTozia: / — HarpeBaTelb; 2 — 3aTpaBKa;
3 — xpucTat; 4 — KOHTAaKTHBINA JaTYUK YPOBHS; J — TaTUUK

TeMIIepaTypbl; 6 — TUTEIIb; 7 — DIEKTPOIIPOBOIHEIN IKpaH;
8 — pacmuiaB Metaiia; 9 — kamepa

Cucrema yrnpasienus Ha 6aze DBM omnpenensier paszHo-
CTHBIN CUTHAJ yripaBieHus Ay Kak ()yHKIIUIO OTKJIOHEHHS Te-
KyLIeH wiomanm S, KpUCTaia OT 3aIaHHOH iomau S, Ha
OCHOBE BBIYUCIICHHBIX NIEPEMELICHUH 3aTPABKU X ¥ THIVIS
X BBEepX 3a Bpemst T LMKJIA OLCHKU CHIHAJIA YIIPaBIeHus Ay.

Crabunm3anust ypoBHs paciijiaBa B THIJIE OCYIIECTBISIET-
CsI C TOYHOCTHIO 1...2 MKM Ha OCHOBE CUTHaJIa C KOHTAKTHOTO
natuuka ypoBHs CD. IIpu 5TOM B MOMEHTHI Pa30MKHYTOTO

COCTOSIHHMSI IaTIMKa CKOPOCTB TO{beMa THIVIA BBepX V,  yc-
TaHaBIMBAeTCs OOJIbIIE, YeM BO3MOXKHAsI MaKCHMaJlbHast
CKOpPOCTh yOBIBaHUS pacijiaBa B TUIIE J P MaKCHMAaIIb-
HOM JIOITyCTUMOM JIHaMeTpe d  BBIPAIMBAEMOT0 KPUCTaJI-
Ja, @ B MOMEHT 3aMKHYTOT'O COCTOSIHUSI IaTYMKA — Ha BEJIHU-
unny V, /M Menble, 4eM BO3MOXKHAS CKOPOCTD YOBIBAHMS
paciuiaBa J B THINIE C MUHMMAJIBHO JOITYyCTUMBIM JTHAMET-
pomd_. BBIpalMBAEMOro KpHcTaja. JlanHoe yrpasieHue
o0ecIeunBacT MEPHOJMUECKOE PA3MBIKAHNE 1 3aMBIKAaHHE
KOHTaKTHOTO JIaT4MKa (IIPH TEKYIIEM JUaMeTpe Kpucrauia d,
HaXOoJsAIIeMcs B Ipe/enax dmin. . .dmx), C BBIUYKCIICHUEM CHUT-
Hasa ynpasieHust Ay Kak QYHKIMN OTKJIOHEHUS TEKyIIeH
wIomau S, KpucTaslia oT 3alaHHOH IToIa/iu S, i nocyey-
IOIIMM BBOJIOM DTOTO CHTHAJa JUIsl KOPPEKIMU AMaMeTpa
KPHCTAJIJIa [0 BCEM YETHIPEM KaHaJIaM YIPaBICHH: CKOPOC-
TH BBITATUBAHUS KPUCTaIa V,, CKOPOCTH BPAILIEHUs KPHC-
Tajuia W, ckopoCTH BpalleHus Tuis W, Temreparypbl Goko-
BOii TOUKH Harpesatelst 7.

Benmunny xoe6anms paciiaBa L MOKHO TIPEICTaBUTD B
CIEyIOIIEeM BUE:

L=~V ML, (1)
e V — ckopocTh yObIBaHHUs paciiaBa B TUIIIE; V,  — yBesu-
4yeHHas Ha KodpunueHT C CKOpOCTh IMOIbeMa THIIIS BBEPX
(C=4); At—nieprion 3ameieHust (MM OCTAHOBKH IIPH M = 00)
COPOCTH MOIbEMa THIVIS IOCIIE 3aMBIKaHUs JaTurka; M — Ko-
3¢ PUIHIEHT CHIKEHHS CKOpocTH (M =4).

PaccmaTpuBast paboTy CHCTEMBI YIIPABJICHHS ITPH yCII0-
BUY PaBEHCTBA TEKYILETO AnaMeTpa KprUcTaia O1m3Ko K 3a-
naunomy (d [d ), Beipakenue (1) MOXHO IPE/ICTABUTH B BULIE
CITeTYFOIITIX (POPMYIT:

A=L/V, (p,/p,)[d /DIE, )
E={1-(1/M)(1-1/0)}, 3
Ar=L [T, [K /(A OX;, [BLE), )
K =B [p [D/d /(L D) (5)

e P, — YAeTbHas IUIOTHOCTh TBEPAOTO MaTepHana; P, —
yA€TbHast INIOTHOCTD JKUJIKOTO MAaTEPHaa; V, — CKOPOCTh BbI-
TATMBAHUS KPUCTAIUIA; ¢, — 3a/JaHHBIA IUAMETP KPUCTAILIA;
D — BHYTpEeHHUI AMaMETp THUIJIS; Ky — yCTaBKa 3a/1aHHOTO
qmameTpa; X, — NepemelleHue 3aTpasku 3a Bpems T, B
AMITyITbCaxX OTCUETa; B — KOO PHUIIMEHT yMHOKECHHUS YCTaB-
Kku; T, — epHOJI OLIEHKHU CUTHaNa yripapienus; X, —mnepe-
MeIIeHHE 3aTPaBKU B UMITyIbcax orcueTa CY; AS, AT — JTUCK-
peTa oTcdeTa o 3aTpaBKe M THUIIIO COOTBETCTBEHHO.

Bripaxkenne s nepemenenys 3atpasku X, (mpud [d)
3aIiIIeM B BUJIE

X, = X (K,/B, (6)
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Texnonoeuueckue npoyeccol u mamepudaiiol

rae X, — mepemelneHne THIS 3a Bpemst 1) , B HMITyJIbCax
otcueta (X, = const).

OO0benuHss BBIpaXeHHA (4)...(6), MOTyduM COOTHOIIIE-
HUSI, CBSI3BIBAIOIINE BpeMsI 3aMe IeHUsI Af ¢ BETHUHUHOM KO-
neGaHus pacIiaBa:

Ar=L LT /IA 0x;, CE), (7
Tu:A3/[Bf5:X:u D{ymx/(Vg [B). ()

Bripakenue (7) gaeT GyHKIIMOHAIBHYIO CBSI3b BPEMCHH
samenmtenust Ar=f(L, V,, d, X :u) TIPY TIOCTOSTHHBIX MTapaMeT-
pax cucremsl ynpasnenus (M, C,A A, p ,p,, B, D), c 3anan-
HBIM JINAMETPOM d, ¥ CKOPOCTBIO BBITATHBAHUS KpUCTAIIa V.

[Tpu mprMeHEeHNH KOHTAKTHOTO METO/Ia YIIPABICHUS BHI-
paluBaHIEM MOHOKPHCTAJUIOB MOXKHO IMOJIOXKHTH MaKCH-
MaJbHYIO BEIMYNHY KOJIeOaHUs pacIuiaBa JuIs TepMaHUs B
npenenax 1 Mxwm, T. €. L =1 Mxm. J[laHHOE MONI0)KEHHE CBsI3a-
HO C BHOPAIIMOHHBIMH KOJICOaHUSAMHU paciijiaBa i OTpaHude-
HUSIMH 10 TOYHOCTH M3TOTOBJICHHS IIABAOIICTO SKPAHA.

Jlyist repMaHus TaKKe BBOJAMTCS IOCTOSIHHAS BETUMYMHA
OIICHKW CHWTHAJIa YIPABJICHUS Yepe3 3aJaHue TMOCTOSHHON
BEJIMYMHBL X TICPEMEILCHHSI 10 THIVII Ha HHTEPBAIIC Bpe-
meHn T

X = X[ [N =50 mxm, )

T.I0
X}, =500mpu A =0,1 MKwm. (10)

[Moncrasinsist Beipakenus (9) u (10) B (7), (8), nomyuum
cooTHoIIeHue st pacuera Ar Ha DBM:

AtOT, /32,

(11)

KoMriuiekcHoe 3a1anue ey X :u, L, At onpenensier

HEOOXOUMYIO BEIMYMHY KOJICOaHUs YPOBHS paciuiaBa L Ha

BEJIMYMHY OLCHKH CHTHAIIA YIPABICHHUS 110 THIIO X, C
3ameienrem Ar.

OueBUIHO, YTO C YYETOM JMHAMUKHU CHIIOBOTO [TPUBO/IA

MoJIbeMa THUIVISI BpeMsl 3aMeIeHuUs Af TOJDKHO YIOBJICTBO-

pﬂTL HepaBeHCTBaM,
B> ¢, (12)

Dt> A, (13)

e ¢ — BpeMs IepexoHOTO0 MPOIlecca U3MEHEHHS CKOPOCTH
JIBUKEHMSI TUIJISL 1O CKOPOCTH 3aMEJUICHUS VT‘M / M; N —Bpe-
Ms YIPEXKIICHHS, 32 KOTOPOE JIAaTYMK YPOBHS 00s3aTEIBHO
pa30MKHETCs B TeueHUE BpeMeHH Af. A B TCUCHHE CaMOro
BpeMeHH A7 B CHCTEME YIIPABJICHUS TPOUCXOAUT TOIBKO JIBH-
JKEHHE € 3aMEJUIEHHON CKOpOCThIO V| / M 6e3 ananmmsa co-
CTOSTHUS TaTYMKA pacIljiaBa, 9TO MOBHIIIACT TOMEX0YCTOMH-
YHBOCTh KOHTAKTHOTO METOJIA.

[Ipu npUMEHEHUH IIATOBBIX IPUBOJIOB JJIs YIIPABJICHU-
€M TI0TbEMOM THIJISI BBEPX, UTO PEKOMEHIYETCS ISl KOHTaK-
THOTO METO/Ia YIIPABICHHUS BRIPAITUBAaHIEM MOHOKPHUCTAT-
7108, BeIpaskenue (12) 06brano BormosHuMo (¢ <0,1 ¢), a yc-
nosue (13) Bcerma BRIOTHAETCS 32 CIET MPOTPAMMHOTO 3a-
JTaHWsI B YIIPABICHUY 3HAYCHUS 3ameyieHust At mo Gpopmy-
mam (7)u (11).

[Momoxwm, 9T0 TIpH GOPMHUPOBAHUH IIPSMOTO U 00paT-
HOTO KOHYCOB BBIPAIIMBACMOr0 KprcTauia (pa3paiiBaHuie
JI0 ArameTpa d3 U cpamquBaHMe 10 MUHIMYyMa) B CHCTEME
YIPaBJICHHS B MOMCHT 3aMKHYTOT'O COCTOSIHUSI JJATUMKA YPOB-
HSl UCTIONB3YeTCsS TPUHIMI TMOTHOH OCTAaHOBKH CKOPOCTH
nojbeMa THIIs (M = %) Ha uHTepBaie BpeMeru Af. B atom
CJTy4ae MUHUMAaJIbHO BO3MOXKHBIN H3MEPEHHBIN AUAMETD d

min

Y M3MEHEHHE YPOBHSA PaCIlIaBa Ha OTOM IMaMeTpe L . , MOXK-
HO BBIPA3UTh KaK

L. =Vx=V (p,/p,)0d /DI At (14)
[Tpeobpa3syem Beipakenue (14), mojcraBuB B HEro 3Ha-

yerne Ar mo BeIpakeHuio (11), Ha OCHOBE YeTro MOIYIHM
COOTHOIICHUS:

L=V, (e/p)d,, /DPT,/32=X (p,/p,)x

min

x[d, /DP/32= X" D[d /dP/32  (I5)

= " 2
L.=X'"[d, /d]/32 (16)

OTCIOZ[a TMOJIYYHMM OKOHYATCIIbHOC BBIPAXKCHUC NJIS YyB-
CTBUTECJIBHOCTHA KOHTAKTHOTO METO/Ia Ha KOHYCHBIX JaCTAX

KpHUCTasIa (1711 TepPMaHus), B BUJIC MUHIMAIBLHOTO H3Mepsie-
MOTO quaMerpa d_. ¢ ypoBHeM KojebaHus pacruiasa L :
min min

(17)

Jlnst KOHTaKTHOTO METO[a, UCIIONb3YEMOTO B CHCTEME
YTIPaBICHUS MIPU BBIPAIIMBAHUY T€PMaHHs, MOXKHO IOJY-
YUTh KOHKPETHBIC 3HAYECHHS BEIMYMH 10 BHIPAKCHUSIM

L =04wmkm, A =0,1 MM, X, =500, (18)
d. =050, (19)

Bripaxxenue (19) moxasbIBaeT, 4TO AJ1s HOBBIIIEHUS 1yB-
CTBHUTEILHOCTH KOHTAKTHOTO METO/Ia Ha KOHYCHBIX YacTsX
KpHCTaJIa HeOOXOANMO IPUMEHSTh IPOTPaMMHOE H3MEHE-
HUE BEJIMYMHBI 33/IaHNS MAMETPA KPUCTAILIA d MM YTO TO
ke camoe, ycTaBku K. Ha npakTuke npumeHsercs mpo-
rpaMMHOE U3MEHEHHUE 3aJlaHHsl Ha MPSIMOM KOHYCe KpHC-
Tajxma oT dmin bi(o) d3 1 Ha OOpaTHOM KOHYyCE OT d3 bi(o) dmin.
Iporpammuoe nsmenenne safanns d, (ycrasku K ) mosso-
JSIET BBOJIUTH KOPPEKIIUIO 110 CUTHAJY YIPABICHUS YKe Ha
KOHYCHBIX YaCTsIX BBIPAIIMBAEMOTO KPHUCTAIIA, aBTOMATH3H-
pys JaHHBII Tporece mpu (OPMHUPOBAHUY TIPSIMOTO M 00-
parHoro koHyca. [Ipu BeIpaniBaHI MOHOKPHCTAJIJIOB Tep-
MaHHs1 C IIOMOIIBIO MTPE/ICTABIEHHOTO B JAHHOH CTaThe KOH-
TaKTHOTO METOJIa YIPaBJICHUs, KPOME BBICOKOH TOYHOCTH
cTabmn3anuy ypoBHs pacruiaBa B Tarie (1...2 Mkm), obec-
TICUYUBAIOTCS] CTAOMIIBHBIC TEMITEPAaTYPHBIE YCIOBHS pOCTa
Ha (ppoHTE KPUCTAIN3AINHT KPHCTAIIIA.

Takum 06pa3om, caienaem ciie Iy omne BBIBOIBI:

— pa3paboTaH HOBBIM KOHTAKTHEIA METOJ YIIPABICHHS yC-
TaHOBKAaMH BBIPAIIIMBAHKS KPHCTAJIOB HA OCHOBE CTa0MITH3a-
UM yPOBHS PacIiiaBa ¢ TOYHOCTHIO mopsinka 1...2 MmxMm [ 1; 2];

— BBIP@KEHHMSI JUIS OTIPECIICHUS] BEIMYMHBI UyBCTBUTEIb-
HOCTH 1 KoJIeOaHus pacIyiaBa, MPEATIOKEHHbIE B JAHHOM CTa-
ThE, TIO3BOJISIIOT BBOJIUTH 3TH ITApaMeTpPhI ITPH POSKTHPOBa-
HUM W TIPOTPAaMMHUPOBAHUN CHCTEM aBTOMAaTHYECKOTO YII-
paBIECHHUS BBIPAIIMBAHUEM MOHOKPHCTAJUIOB KOHTAaKTHBIM
METOJIOM, YTO Ka4ECTBEHHO YIy4IIaeT XapaKTePHUCTHKHU CHC-
TEMBI YIIPaBJICHUSL.

Budmmorpaduyecknii cnucox

1. Iar. 2128250 Poccwuiickas deneparust, MITK C 30 B 15
/20,15/22,15/26.Crnoco6 ympaBieHHs IPOIIECCOM BBIpa-
[IMBAHUS MOHOKPHCTAJJIOB TEPMAaHUs U3 PaCIliaBa U yCT-
potictBo mns ero ocymiectBienus / C. I1. Caxanckuif,
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S. P. Sakhansky

THE SIZING OF MELT VARIATION AND SENSITIVITY
AT CONTACT METHOD OF MONOCRYSTAL GROWTH
BY CZOCHRALSKY METHOD

In the contact monitoring method of diameter of monocrystalline ingot pulled from melt by Czochralski method
offered by the author, size of germanium melt level variation makes 1-2 mm which is enough for monitoring system
functioning when measuring crystal diameter and for provision of stable temperature conditions for growth on solidifying

interface of crystal.
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VIIK 001:378

H. T. ABpamunkoBa

TPYJAOBBIE PECYPCBI
B CUCTEME TEPPUTOPHUAJIBHOM OPTAHU3AIIMA ITPON3BOJACTBA

Paccmampusaiomes eonpocwr meppumopuanvHoil opeanuzayuu coyuanbHO-9KOHOMUYECKUX CUCTEM HA PecUOHAb-
Hom ypogne. Tlodueprusaemcs 6aniCHOCIb COBEPUEHCBOBAHUS YNPABIEHUL MPYOOGLIMU PECYPCAMU KAK COYUATbHO-
9KOHOMUYUECKOU NOOCUCTNEMOTU, AHATUSUPYIOMCA 8ONPOCHL MPYO00DEeCneyeHHOCU meppumoputl u akmopul, Ha HUX

sausAnwue.

B nepron peIHOYHBIX pedOpM 3HAYUTEIHHYIO POJIb UT-
paroT HOBbIE (PAKTOPBI, 3a/IAIOII1Ee KOHKYPEHTHBIE TIPEUMY-
IECTBAa PETHOHOB M TEPPUTOPHUIT BHYTPH PETHMOHOB: HaJHU-
yre 3G (HEeKTUBHBIX TPOU3BOJCTB U BOBMOKHOCTH TPYHAOYCT-
poiicTBa, MHOrO()YHKIIMOHATEHOCTD, BBITOJJHOCTD I'eorpadu-
YECKOTO MOI0XKEHHS (TPAHCTIOPTHBIE KOPHAOPHI, MECTOPOXK-
JICHHS), OJIarONPHUATHOCTD IPHPOHO-KIMMATHYECKUX YCIIO-
BUI, cOpa3MepHasi CTOMMOCTb M Ka9eCTBO )KU3HN, PA3BUTOCTh
nH(pacTPyKTYpbI CaMOOOECTICUCHNSI, THBECTHIIMOHHAS TIPH-
BJICKATEIILHOCT U JIP.

DaKTUUECKH CIIOKUIACH CUTyallHsl, B KOTOPOU TEPPUTO-
PYH BBIHYK/ICHBI KOHKYPHUPOBATh JPYT C IPYTOM 32 IIPUBJIIC-
YEHHE NHBECTHIIMOHHBIX CPEJICTB B PA3BUTHE HHKECHEPHO-
KOMMYHAaJIbHBIX HHPPACTPYKTYP M NPEAIIPUSITHH, 32 BO3MOX-
HOCTb MIPE/ICTaBUTH CBOIO HH(PACTPYKTYPY JUIS MEKTyHa-
POIHBIX ¥ ME&XXPETHOHAIBHBIX MTOJIb30BAaTENEH, 32 BEIXO HA
HOBBIE PBIHKH COBITA ITPOJIYKIIHA MECTHBIX MIPEANPHUSTHI, 32
TIpUBJICUYEHIE 00pPa30BaHHON M KBATH(DUITIPOBAHHON pabo-
yeit cuibl U T. 1. [Ipy 5TOM TeppHUTOpHHN OKa3hIBAIOTCS B TPUH-
IUITHAJIFHO HOBOM, TMHAMHUYHOM MOJTMTHYCCKOM, COITHAb-
HOM, KYJITYpPHOH N DKOHOMHUYECKOW CUTYyaIM1, 0COOCHHOC-
TH KOTOPO ONPENEeIISIOTCS MUPOBBIMH TII00AIBHBIMH TIPO-
1eccaMu, M3MEHEHUsAMHU Ha ypoBHe Poccun u pernona. Bee
9TO TpeOyeT cepbe3HOW MOJICPHU3AIMN YITPABICHUS, IIPHU-
YeM MOJICPHM3AINK KaK CaMOTO IMOJX0Ja K YIPaBICHHIO
Pa3BUTHEM TEPPUTOPHIA, TAK M HOBBIX TEXHOJIOTHH M OpraHy-
3aI[OHHBIX ()OPMATOB TAKOTO YIIPABICHHUS.

B sxoHOMEKE CTpaHbI Bee Oomblee 3HaYCHHUE TIPHOOpe-
TAIOT pErHOHAIbHBIE COIIMAILHO-9KOHOMHYECKHE CUCTEMBI
KaK 00BbEKTHI CAMOCTOSATEIBHOTO TNIAHUPOBAHNS H yTIPABIIe-
Hust. PernoH obnaiaet BceMu BayKHEHITUMHU YepTaMy 00JTb-
X COIUATEHO-9KOHOMHYIECKUX CHCTEM:

— HaJWYHMEM MOJICHCTEM C SIBHO BBIPRKCHHBIMH CBOW-
CTBaMH, KOTOPBIC B CBOCH COBOKYITHOCTH M 00pa3yroT 00JIb-
LIyI0 CHCTEMY Ha PETHOHAIILHOM yPOBHE;

— IIeJICHANPaBICHHOCTBIO U YIPABIISIEMOCTIO CHCTEMBI,
T. €. HAINYHEM y Hee o0mIel 1ienu u o0mero Ha3HaueHHS,
3aJ1aBaeMBbIX M KOPPEKTHPYEMBIX B CHCTEMax 0oJiee BBICOKO-
TO YPOBHS;

— CIOKHOM MepapXmdeckoil (MHOTOYpOBHEBOH) CTPYK-
TYpOil OpraHu3anny CUCTEMBI, TPEyCcMaTpUBAIOIIEH coue-
TaHNE HEHTPAITN30BAHHOTO YIIPABICHHS C aBTOHOMHOCTBIO
yacreii (I10/ICUCTEM), HaJIMYNE BEPTHKATHHBIX CBSI3EH MEKITY
9JIEMEHTaMHU Pa3HbIX YPOBHEH M TOPH30HTAIBHBIX CBSI3CH
MEXY JIEMEHTaMU OJTHOTO YPOBHS;

— OOJIBIINM Pa3MepPOM CHCTEMBI, T. €. OOJIBIINM YHCIIOM
9JIEMEHTOB, BXOJIOB 1 BEIXOJIOB, Pa3HOOOpa3ueM (pyHKITHIA;

— IEIIOCTHOCTBIO ¥ CJIOXKHOCTBIO TIOBEJICHNUS, CIIOKHBI-
MH, TTEPETIETAIOINMHUCS B3aHMOOTHOIICHUSIMI MEXK/Ty TIe-

PEMEHHBIMH, OOpaTHBIE CBS3M, MPHUBOIIIINE K TOMY, UTO
HM3MEHEHHE OHOM epeMEeHHOM BledeT U3MEHEHHE APYTHX
TIePEMEHHBIX.

CoBpeMeHHBIE CONMATBHO-?KOHOMHUYECKHE CHCTEMBI
(YHKIIMOHMPYIOT Ha PETHOHAILHOM YPOBHE B OCOOBIX I10-
JIMTHKO-3KOHOMHYECKHUX YCTIOBHSX.

TeopeTuueckoil 1 METOONOTNYECKON OCHOBOM pa3pa-
OOTKM pPernoHaNbHBIX KOHIENIINI pa3BUTHS TOIDKECH CTaTh
KOMIIJIEKCHBIH MO/IX0/1 K pETMOHATIbHON YKOHOMUKE C OPHEH-
TalKeil Ha IIABHYIO LIEJIEBYIO 3a/1a4y, ee ()yHKIIMOHUPOBa-
HUE, CHCTEeMHBIN aHaJIN3 M CHCTEMHBIN ITOIX0JT, IPHOOpeTa-
IOIIHE B TOCTUH/TY CTPUATBHOM SKOHOMUKE HOBOE 3HAUEHHE.

ConnanbHO-9KOHOMHUYECKHE CHCTEMbI PETHOHOB COCTO-
AT U3 COYETAHUS CONPSDKECHHBIX Pa3HOYPOBHEBBIX (DYHKIIHO-
HaJIbHO-CTPYKTYPHBIX ITOJICUCTEM, 00BEANHEHHBIX CHCTEMO-
00pa3yIoMUMH TTOCHCTEMaMH, KOMIUIEKCOO0Pa3yIOINMHU
CBSI3IMH, 00IIEl 1enbio pa3Butus. Hanbonee BaXHbBIMU
CTPYKTYPHBIMH 3JIEMEHTAMH PETHOHA (TIOACUCTEMAMH) SIB-
JISFOTCS CIIeTyIOIUe: HACEIeHUE PerMOoHa, TPOU3BOICTBEH-
Hasl TTOJICHCTEMA, TPUPOTHO-PECYPCHAS TTOICHCTEMA, COLIU-
aJIbHast MOJICUCTEMBI U TyXOBHasl cepa, OpraHu3auoHHas
rojicucTeMa M HHGOPMAaIMOHHbIH KOMIUIEKC. Bee aTh msiTh
MIOJICHCTEM B CBOEM PAa3BUTHH MOAYMHEHBI CMHON ST —
Y/IOBJIETBOPEHUIO MaTepUaJIbHBIX M JyXOBHBIX TOTPEOHOCTEH
HaCeJICHNs PETHOHA TIPH COXPAHEHNH YCTONYMBOCTH TIPHU-
PpOAHOM cpesibl. MexX Ty oACHCTEMaMH HeT HETIPEOJ0IUMBIX
pyOesxeit, 1 Bce OHU B3aUMOJICHCTBYIOT IPYT C IPYTOM.

B cooTBeTcTBUM € XapaKTepOM CBSI3€H IPOU3BOACTBEH-
HOM MOJICUCTEMBI C MIPUPOJION BBIICNAIOTCS IPUPOJAHO-PE-
CYPCHBIE OTpPAacii, OCHOBBIBAIOIINECS HA HCIIOIb30BAHUN
3eMeIbHBIX, BOJIHBIX, OMOJIOTMYECKIX, MUHEPAIbHO-ChIPbe-
BBIX pecypcoB. [T1aBHast 0cOOEHHOCTH MPUPOTHO-PECYPCHBIX
oTpaciel — UX 3HAYUTENbHOE BO3ACUCTBHIE HA TIPUPOLTY. YUa-
CTBYS B TPOU3BO/ICTBEHHBIX U APYTHX PETUOHANBHBIX MPO-
neccax, (GopMupys SKOIOTHUECKYIO Cpely KU3HEICATEINb-
HOCTHU HaceJIeHUs], TPUPOAHO-PECYPCHBIN KOMIIIEKC UTPAET
CYIIECTBEHHYIO POJIb B (DYHKIIHOHHPOBAHUH 3KOHOMHKH
peruoHa, BO MHOTOM OIIpeieNseT TePPUTOPHUATBHYIO Opra-
HU3ALHUIO TPON3BOACTBA. [I03TOMy 0COOEHHO BaKHO COBEp-
IIEHCTBOBATH Pa3MEIIECHNE TPYHAOBBIX PECYPCOB, TEXHOJIOTH-
YecKHe MPOIEeCChl B COOTBETCTBUU C UMEIOIUMCS IPUPOA-
HO-PECYPCHBIM MTOTEHIINAIIOM.

ITonpoOHOE paccMOTpeHHE MPU3HAKOB COLUAIBHO-IKO-
HOMHYECKHX CHCTEM Ha PETHOHAIBLHOM YPOBHE IMPH3BAHO
MOKa3aTh, YTO MOKHO BBIAEIUTH MOJCUCTEMBI, UMEIOIINE
OIpe/IeICHHYI0 aBTOHOMHOCTb, 11EJI1, 33/1a41, 00IIe ¢ 00ITb-
LIOW CUCTEMOM, HAJINYUE Y HUX TOPU30HTAJIBHBIX U BEPTHU-
KaJbHBIX cBA3eH U T. 1. K TakuM mopcucteMaM OTHOCSTCS
TPYIOBBIE PECYPCHI.
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Oxonomuka

TpynoBsie pecypehl SIBISIOTCS SMEMEHTAMH, BXO/ISIIH-
MH B CIIEYIOIIIHE CUCTEMBI: OTPACIIEBYIO, TEPPUTOPHAITBHYIO
U B IIETIOM IT0 9KOHOMHUKE CTPAHBI, YTO TIO3BOJISET BBIICIUTD
1 pa3Hble yPOBHHU yrpaBiieHUst UMH. OCOOCHHOCTBD yITpaBiie-
HUSI TPYIOBBIMH PECypcaMi 3aKIII04aeTCsl B TOM, YTO OHH
KaK ITOJICHICTEMa 00T1aIafoT PSIIOM CIIEIU(PIYECKIX 0COOCH-
HocTel. Pabouas crita kak CoCTaBIISIONIAs TIPOU3BOUTEIb-
HBIX CHJI SBIISIETCSI OTHOBPEMEHHO 0OBEKTOM 1 CYyOBEKTOM
ynpagienus. Cienyromnias 0coOOEHHOCTb COCTOUT B TOM, YTO
Ha Ka)XXJJOM yPOBHE yTIPaBICHUS MOJCUCTEMA IPHOOpETaET
HOBBIE KaY€CTBEHHBIE XapaKTEPUCTHKH, O€3 yueTa KOTOPBIX
obecnieunTh 3P PHEKTUBHOCTH CUCTEMBI YIIPABJICHHS B IIEJIOM
HEBO3MOYXKHO.

CoBepIIICHCTBOBAHUE CUCTEMBI YIIPABICHNUS TPYIOBBIMU
pecypcamu Ha TEPPUTOPUH JTOTKHO ONPEIENATHCS CIIeTyI0-
MK OCHOBHBIMH ITOJIOKEHHUSIMU:

— MaKCHUMaJIbHBIM HCIIOJIb30BAHUEM BO3MOXKHOCTEN M-
CTBYIOIIEH CHCTEMBI OTPACIICBOTO M TEPPUTOPHATBHOTO YII-
paBJIeHUsl, C JIOTIOJIHEHNEM ee ()OpMaMHu U METOJIaMU KOOp-
JIMHAINY HA Pa3JINIHBIX YPOBHAX YIIPABICHHS;

— YCHJICHHEM OpPHEHTAIINH ACSITEIbHOCTH BCEX OpraHu3a-
1A Ha A PEKTHBHOE TOCTIDKEHUE OOIINX IIeNIeit, boee mo-
HOE HMCIIOJIb30BaHUE JJIsl 3TOTO CUCTEMBI TUIAHHUPOBAHMUS,
OLICHKH Pe3yJIbTaToOB, GOPM CTHUMYIUPOBAHHS, TOBBIIIICHUE
JVICIIUTIIIMHBI ¥ OTBETCTBEHHOCTH 3a BBITTOJTHEHHE YTBEPIK-
JICHHBIX 3a/JTaHHH.

B ycnoBusix orpaHMYEHHOCTH IPUPOCTA TPYAOBBIX PECyp-
COB BO3pacTaeT 3Ha4C€HHE MPOTHO3HBIX PACUETOB, MTOBBIIIA-
€Tcsl POITb TEPPUTOPHANTBHBIX TOJPa3IeICHUH B KOHTPOJIE 3a
UCTIOTBb30BaHNEM PabOUei CHITbI. DTN BHIBOBI OATBEPIK/1a-
I0TCS U IPAKTUKOMN BEAYIIUX OTpaciel U TeppUTOPUiA, OCy-
IMIECTBIIAIOMINX POTPAMMBI TT0 MTOBBIIIEHHIO 3 (eKTHBHOC-
TH MCIIOJIb30BaHUS TPYAOBBIX PECYPCOB M BBIPAOOTKE KOH-
HETIHH 0 00eCTICUeHHIO cOaTaHCHPOBAHHOCTH IMTOTPEOHO-
CTH B TPYAOBBIX PECypCax U HICTOYHUKAX ITOTO 00ECTICYSHUS
C y4ETOM BO3MOXKHOCTEH COLMAIbHO-IKOHOMUYECKOTO pa3-
BUTHUS TEPPUTOPHH.

MHororpanHOCTh 00BEKTa YIPABICHHS — TPYJOBBIX pe-
CYpCOB — BBIIBUTAET HEOOXOANMOCTD CO3JJaHUS B PETHOHE
TEPPUTOPHUAILHOTO OT/AEIA COIMOJIOTNYECKUX HCCIIeI0Ba-
HUH. 3HaYEHUE COITMOIIOTHIECKON HH(POPMAITIH B YIIpaBiIe-
HHUH COIMATBHBIMH TIPOIIECCAMU HA TEPPUTOPUH HEYKIIOH-
Ho noBbImaercs. Ha repputopransHoM ypoBHE HE00X0.1H-
MO HCCIIEI0OBAaHNE MUTPALIMH HACEIICHNUS 1 TPY/IOBBIX peECyp-
COB, CTA0MIIN3ALINH TPYOBBIX KOJUIEKTHBOB, PA3BUTHSI COLIU-
AJIBHO-MIOJTUTHYECKOI aKTHBHOCTH PaOOTHHUKOB H JIPYTHX Ha-
npasyieHnit. Mi3ydeHne conpanbHbIX IPOIECCOB JOJDKHO Be-
CTHCH CTEIHAIMCTaMH B JAHHO 00J1aCTH, IPH STOM JOJDKEH
CO31aBaThCs 0aHK CONMONOTHYECKON HH(OPMAIIHH, TTO3BO-
JSTIOIIEH M3y4aTh AMHAMUKY COLIMAIIBHBIX IIPOIIECCOB JTa UH-
(dopmanms MOXKeT OBITh OCHOBOM ITAHOB COITMATBHOTO pa3-
BUTHS TEPPUTOPHH.

[lepecTpoiika cucTeMbl yripaBieHUs TPYLOBBIMH pecyp-
caMH JIOJDKHA KacaTbCsl BCEX YPOBHEH yNPaBJICHUS, B TOM
YHCIIe U YPOBHS MPEANpUsTH. B HacTosee Bpemst Ha npe/1-
MpUATHIX QYHKIIAH YIIPaBICHUS pabodeil CHITOH paccpeo-
TOYECHBI MEXY Pa3IMYHBIMH OTJeNaMu U ciayxOamu. He
BCET/[a OCYIIECTBIACTCS KOOPAMHAINSA X PAOOTEHI, HE MPO-
CJIC)KMBAETCSI 11eJIeBas HANIPaBJICHHOCTh, KOHEYHBIC PE3YJIb-
TaThl MEPOTIPHUSITUH, HATIPABJICHHBIX Ha MOBHIIIEHHE Y dek-

THUBHOCTH MCIOJIB30BAHUSI paO0veH CHIIBI, IESITEILHOCTD HE
BCer/ia IOJDKHBIM 00pa3oM KOHTPOJIMPYETCs ¥ HEe BCET/Ia CBs-
3aHa C TIoKa3aTeIs MU 3(H(HEKTUBHOCTH B IIEIIOM TIO TIPEATPHSI-
THIO. [0BBIIIEHUE POIM YETOBEUECKOTO (haKTOPa, B yCIOBHUSIX
Hay9HO-TEXHUYECKOTO ITPOTPECcca ero BCe BO3PACTAIOIIEE 3Ha-
YEHHE MPEOTIPEETIeT HEOOXOANMOCTh KOHIIEHTPAIINH BCEX
(yHKIMIT 110 yIpaBJICHUIO paboyei CHITON Ha IIPEATTPUSITHH.

ObecrmieyeHne MPUOPUTETHOCTH TEPPUTOPUATEHOTO TTOT-
X071 K YIIPaBJICHUIO TPYJOBBIMH PECYPCaMU TakKe TpeOyeT
COBEPIIEHCTBOBAHMSA ()OPM MATEPHATIBHOTO CTUMYIHPOBA-
HUSI KaK HETIOCPE/ICTBEHHO Ha IPENPUSATHSX, CTPOHKAX, TaK
1 B TEPPUTOPUAITIBHBIX OAPA3CICHHSX, OTBEYAIOIINX 32 HX
3¢ deKTHBHOE HCIIOB30BaHNE, POPMUPOBAHHE, PacIpeic-
JICHHE U TIepepacipe/iesIeHue.

YTto KacaeTcsi €AMHOTO HAPOJHOX03AHCTBEHHOTO KOMII-
JIeKCa CTPaHbI, TO OH BKJIIOYAET MOJICUCTEMY TPYAOBBIX pe-
CypcoB, 00JTaJaronIyl0 MHOTOTPAHHBIMH KadeCTBEHHBIMHU
XapaKTEePUCTUKAMH M HMEIOIILYIO IO OT/IENIbHBIM ITOKa3aTe-
JSIM 3HAQUUTENBHYIO PErMOHANBHYIO AHddepeHnnanuio, B
3aBHCHMOCTH OT HAIIMOHAIIBHBIX 0COOCHHOCTEH 1 TPaIHITHIA.

Kasxyast reppuropraibHasi cuctema 00J1a1aeT psiZioM TIpH-
3HAKOB, OTPAKAIOIINX € 0COOCHHOCTH KaK 00BEKTa yIIpaB-
JeHus. B 000011IeHHOM BHjIe X MOYKHO ITPEICTABUTH CIIETY-
FOLIM 00pa3oMm:

— eMorpaduueckue NpU3HAKH — €CTECTBEHHbIH PHPOCT
HaceJICHUsI U TPYAOBBIX PECYPCOB, ITOJOBO3pACTHAsI CTPYK-
Typa HaceJIeHUs], STHUUECKas CTPYKTypa, INIOTHOCTb U Xa-
paxTep pacceieHus, 0cOOCHHOCTH HAllMOHAILHOTO OBbITa U
TpaJuLMi HACEIEeHUS;

— COIMAJBHO-3THUYECKNE TPU3HAKA — Ka4E€CTBEHHBIN
COCTaB TPYJOBBIX PECYPCOB O YPOBHIO 00pa30BaHHMs U IIPO-
(heccroHaNBbHON TOTOTOBKE, pacIipeielieHrne paboTarONIIIX
T10 OTPACIISIM, MOOMIIBHOCTD HACEJICHHS!, HABBIKU HHYCTPH-
QJIBHOTO TPY/A.

Couyeranue PU3HAKOB TPYIOBBIX PECYPCOB MPEAOTIpE-
JersieT GOpMBI M METO/IbI YIIPABIICHUsS Kak Ha (heJiepaIbHOM,
TaK ¥ Ha pETHOHAIBHOM YPOBHE.

Peskas auddepeHnmnaryist mpupocTa TPyAOBBIX PECYpPCOB
1 COBEPILICHCTBOBAHNE CHCTEMBI Pa3MEIICHUSI TPOU3BOIN-
TEJBHBIX CUJI TI0 PETHOHAM CTpPaHbI IOJIHSUTH HEOOXOANMOCTb
ydeTa HaBBIKOB HHIYCTPHAILHOTO TPY/a.

K o0mieit xapakTepuCTHKE peTHOHA OTHOCSTCS U TaKHe
LIMPOKO MCIOJIb3yEMbIe B DKOHOMHUECKOH JINTeparype no-
HATHS, KaK TPYIOH30BITOYHBIN 1 TPYIOHEAOCTaTOUHBIH paii-
OH. B ocHOBe Takoro pasesieHus JeKHUT OLIEHKA 3aHATOCTH
HaCeJICHUsI, COOTBETCTBHE TPYOBOTO ITOTEHINANIA U YHCIIa
pabounx mecT. K Tpy/10M30bITOYHBIM WITH TPYIOHEI0CTAaTOu-
HBIM paifoHaM OTHOCSTCS T€ PallOHbI, B KOTOPBIX CYIIIECTBY-
€T HECOOTBETCTBUE MEXIY NMEIOIIIMUCS pECypCaMy TPyAa
1 BEJINYUHOM TIPUPOTHOTO ¥ SKOHOMHUYECKOTO IMTOTEHIINAIA,
KOTOPBIH TOIDKSH aKTHBHO OCBAMBATHCS. JTa 001mas hopmy-
JMPOBKA, HE NMEIONIAsi KOIMYECTBEHHOMN OI[EHKH, TPUBOJINT
K TIOWCKY HOBBIX ompezeicHnil. Ha Hamr B3misiz, menecoot-
Pa3HO BBIACIATH YETHIPE TPYMIEI PaiOHOB B 3aBUCUMOCTH
OT YPOBHSI TPYJ000€CIIEYEHHOCTH, T. €. YPOBHS HCIIOJIb30Ba-
HUS paboYei CHIIBI:

— 1-s1 rpynma — ¢ abCONOTHBIM H30BITKOM TPY/IOBBIX pe-
CYpCOB;

— 2-5 TpyMIIa — C OTHOCHTEIILHBIM U30BITKOM TPYIOBBIX
pecypcos;
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— 3-sI TpyIa — ¢ OTHOCUTEIBHBIM ICPUIIITOM TPYTOBBIX
pecypcos;

— 4-5 rpymma — ¢ abCOTIOTHEIM AC(PHUIIUTOM TPYIOBBIX
pecypcos.

OmnpenenrM TOHATHE TPYA000ECIIEYeHHOCTH I10 CIIEIY-
forei popmye:

T3 + Tnpup 2 PM + Puonl + Pﬂun2’
rie T, — YnCIIeHHOCTh TPYIOBBIX PECYPCOB, BOBIECYCHHBIX B
OKOHOMHMKY paiiona; T — eCTeCTBCHHBIIi IPHPOCT TPY/I0-
BBIX pecypcoB; P —umncno pabounx mect; P — nononuu-
TEJILHOE YUCII0 paboYMX MECT Ha HOBBIX MPEANPUATHAX U
NpOM3BOACTBAX; P . — NOMOIHATENbHOE YHCIIO PaboUmnX
MECT C Y4ETOM IOBBIIICHHUS KOAPPUIIEHTa CMEHHOCTH.

Belienenne JONOMHUTENBHOTO YHcaa pabounx MecCT C
ydeToM KO3 HIHEeHTa CMEHHOCTH HEOOXOINMO, TaK Kak
JIOBEJICHHE €T0 JI0 HOPMAaTHBHOT'O YPOBHSI CYILIECTBEHHO yBe-
JUYUT JOTIOTHUTENBFHYIO TIOTPEOHOCTE B paboueii cure. C
YYETOM JIAaHHOTO COOTHOIIEHUS MOYKHO BBIJICJIUTD CIIE/YIO-
LUE PAWOHBL:

— C HU3KMMH TEMITaMH €CTECTBEHHOTO IPUPOCTa TPYIO-
BBIX PECYPCOB U CTAOMIIBHOM YHCIICHHOCTHIO PA00YUX MECT;

— C BBICOKMMH TEMITaMH €CTECTBEHHOTO IIPUPOCTA H CTa-
OMJIBHON YHCIICHHOCTHIO pab0YHX MECT;

— C BBICOKHMH TEMITaMH €CTECTBEHHOTO TIPHPOCTA TPY-
JIOBBIX PECYPCOB U YKCJIa PA00YUX MECT;

— C HU3KUMH TEMITaMH IPIPOCTa TPYIOBBIX PECYPCOB 1
BBICOKMMH TEMIIAMHU POCTA pabOYNX MECT.

B KpacHosipckoMm Kpae ecTeCTBeHHBIH MPUPOCT TPYIO-
BBIX PECYpPCOB BBIIIIE, YeM BO MHOTHX perrnoHax Poccum, HO
OIIePEeXKAIOIIUH POCT YMCIa paboYMX MECT BCIICICTBHE 3HA-
YUTETHHOTO BBOJIAa HOBBIX MOIITHOCTEH! MIPEI0TIpeIeNsieT OT-
HECEHHE HaIIEro PETHOHA K TPYAOHEI0CTaTOUHBIM.

XapakTepHoi 0cOOEHHOCTBI0 SKOHOMUKH KpacHospcko-
TO Kpas SIBIISIETCS €€ ChIPhEeBasi HAPABICHHOCTb, YTO OIIpe-
JIETISET XapaKTep CHCTEMBI PacIpe/ieNIeHUsI TPYIIOBBIX pecyp-
COB 10 TEPPUTOPUH perroHa Peannsaiyst n(puHUMaeMBbIX B
Kpae CTPaTerHYEeCKIX PErHOHATBHBIX TIPOTPAMM COMATbHO-
9KOHOMHYECKOTO PAa3BUTHS, CTPYKTypHAs IIEPECTpoiika mpo-
MBIIIJIEHHOTO KOMITJIEKCa Kpasi CYIIeCTBEHHBIM 00pa3om
MEHSIET CHCTEMY pacIlpe/ie]CHUs] TPYIOBBIX PECYypCOB B
MOJTB3Y TIepepabaTHIBAIONINX OTpaciiel (MAIIMHOCTPOCHHUS,
JecorepepadaThiBalel, TUIIenepepadaTHBAIOMEH Mpo-
MBIIUICHHOCTH U JIp.), IPHYEM B MAIIMHOCTPOUTEIIBHOM KOM-
TUIEKCE Kpast CYIECTBEHHYIO POJIb UTPAOT OOOPOHHBIE ITPeI-
npusitus. Tak, I'YII «KpacHosgpcknit MaIMHOCTPOUTEINb-
HBIN 3aBOM», UMESI IEPCIIEKTUBBI PA3BUTHS HA JIOATOCPOU-
HBII IEPUO]T, NCTIBITHIBACT 3HAYUTENBHBIC 3aTPY/AHEHUSI B Ya-
CTH 00ecrieyeHus! MPOM3BOACTBA KBATH(UIIMPOBAHHOM pa-
6oueii cumoii.

B 5KOHOMUKE PETHOHOB CIIOXKIIINCEH CIETYIOMINE JIUCTI-
POTIOPIINY MEXAY HAINYUEM PabOUnX MECT U BO3ZMOXKHOC-
TAMU UX 00ecTieucHus padboueii CHITON:

— MEXpernoHaIbHBIC, BEIpaykaeMble B IR pepeHIHaIN
10 YPOBHIO 3aHATOCTH HACENCHNUS, KOTOPasi KOJIEeOIeTCs 1Mo
peruonam ot 75 10 97 %. B pe3ynbsrare npou3oLio BeiIese-
HUE TPYIOHEOCTATOYHBIX M TPYIOU30BITOYHBIX PETHOHOB;

— CTPYKTYpPHBIE, OTIPEACIIAEMbIE CIIOXKUBILIEHCS CTPYKTY-
Ppoii pactipenienieHus pabodei CHITBI IO OTPACIISIM YKOHOMH-
k1. [TOCTOSTHHO MCIIBITBIBAIOT HEJIOCTATOK Pa00YHX KaJIpoB
TaKMe OTPACIIH, KaK CTPOUTENBCTBO, CETLCKOE XO3SIHCTBO, JieC-

Has ¥ IepeBo00OpadaTHIBAIOIIAS TPOMBIIIIICHHOCTS, JIETKAs,
OT/IEJIbHBIC OTPACIIHU ITPOU3BOICTBEHHOM cepsl. [1pu aTom
HaOMoaeTcs conepkaHue N3HUITHEH YUCTICHHOCTH padoTa-
IOIIMX Ha TPENPUSATHSIX [IBETHOM, TOIUIMBHOM POMBIIILICH-
HOCTH 1 3JIEKTPOIHEPTETHKH;

— MexnpodeccrnoHanbHbIe, BRIPAKAEMbIE B CHCTEMATH-
YEeCKOM HeJlocTaTke paboTaroNuX onpe/esieHHbIX mpodec-
cuif. Tax, MOCTOSTHHO MCITBITHIBACTCS HEJJOCTATOK PabOUmX
KaJIpOB CTAaHOYHBIX PadOYNX, TPAHCIIOPTHHIX pabovHX, pe-
MOHTHBIX M IPYTHX Tpodeccuii. ITo CBA3aHO B OCHOBHOM C
HaJIMYMEM MOHOTOHHOTO TPY/a, TSDKEIIBIMU YCIIOBHSIMH pa-
0OTBI, TOBBIIICHHOW HHTEHCUBHOCTBIO TPY/a, HE0CTAaTOY-
HBIM YPOBHEM €T0 MEXaHHU3aIUH;

— KBUTU(MKAIMOHHBIE, TIPOSIBIISIIOTCS B HECOOTBETCTBHN
MEXy MOTPEOHOCTHIO B KBATM(PUKAIMOHHBIX KaApaxX 1 MX Ha-
saueM. [Tpu oToM cieyer BbIIenuTh popMabHbIN 1 (hakTH-
YecKril ypoBeHb KBaudukanui. Tax, mocie OKOHYaHHUs ITPo-
(hecCHOHATBHO-TEXHIYECKUX YUIIIUI TIPUCBANBACTCS, KaK
MIPaBHJIO, JOCTATOYHO BBICOKU pa3psii, 4TO HE BCeryaa Mmoji-
TBEpKIaeTcs mpodeccrHoHanbHON TOAr0TOBKOH. MHOTIa BEI-
COKHH pa3psi/i BBICTYNAET KaK CTUMYJT 3aKPETUICHHS KaIpOB Ha
TIpepusTHA. [laHHBIE UCTIPOMIOPIIMH ITPETIONPEACIISIOT JI0-
TIOJIHUTEITBHYIO TIOTPeOHOCTH B paboyeii cuite 3a cYeT HeJlo-
CTaTOYHON MHTEHCUBHOCTH TPY/ia M €T0 KauyecTBa.

Wtak, TpymoBble pecypchl MOKHO PacCMaTpUBATh Kak
MOJICUCTEMY B CHCTEMax Pa3HOr'0 YPOBHsS YNpPaBIICHUS.
BcenenctBue 3TOT0 B MX YIIPaBICHUH JOJKHBI YIUTHIBATHCS
OCHOBHBIE 3aKOHOMEPHOCTH, XapaKTepHbIE AJIS Tporecca
YTIpaBJICHHUSI.

OCo0eHHOCTH TEPPUTOPHUATHEHOTO YIIPABICHHS TPYIOBHI-
MH pecypcaMy Kak METOJJ0JIOTUYECKH, TaK U METOINYECKH
pa3pabotansl He moctatoyHo. Crienudrka TPyI0BEIX pecyp-
COB Kak 00bEKTa YNpaBJICHHs BbI3BIBAET HEOOXOJUMOCTh
paccMOTpeHNs X KaK OTJeIBHOM ITOACHCTEMBI B 00TIIeH CH-
CTeMe TePPUTOPUAILHOTO yripaBieHus. CouanbHO-IKOHO-
MHUUYECKHH aHaAIIN3 YCIIOBUI BOCIIPON3BOICTBA TPYIOBBIX pe-
CYPCOB Ha PETHOHAJIBHOM YPOBHE JJOJDKEH CTAaTh EPBOOC-
HOBOMH IJIAHUPOBAHUSI MX 3aHATOCTH M UCTIOJIB30BaHus. Pern-
OH Bce OoJree BBICTYIIAET B KAUECTBE CAMOCTOSITEIILHOI 1OI-
CHCTEMBI BOCIIPOM3BOICTBA HACEIICHHS M TPYJOBBIX PECyp-
COB, OTIPE/IEIISOMICH aKTHBU3ALMIO YEJIOBEUECKUX (PAKTOPOB
Tporpecca ¥ BO3MOKHOCTH 3aMEIIeHIS Bee Oolee TeHInT-
HOTO KOJINYECTBa paboyeii CHIIBI €€ PACTYIIIMM KaueCTBOM.

Ha namr B3m1s11, TeppUTOpHAIFHOE YIPABICHNE TPYIO-
BBIMH pecypcaMu — 3TO mpoiiecc odecnieucHust 3G dekTns-
HOTO UCITOIb30BAHUS TPYIOBBIX PECYPCOB HAa OCHOBE pallu-
OHAJILHOTO COYETaHUSI OTPACIIEBBIX M TEPPUTOPUATHHBIX Me-
TOJIOB YIIPABJICHHSI.

3aauu TEPPUTOPUAIIEHOTO YIIPABICHHS TPYIOBBIMH pe-
CypcamH ClIeyolIye:

— OIlpeeNieHre HayYHO-000CHOBAHHOW MOTPEOHOCTH B
paboueil cuie Mo oTpaciasiM SKOHOMUKH;

— MaKCHMaJIbHO TOJHBIA Y4eT TPYHOBBIX PECYPCOB TI0
COCTAaBJIAIONINM MX OaJlaHca;

— 3¢ peKTUBHOE pacrpeiesieHHe U UCTI0JIb30BaHUE TPY-
JIOBBIX PECYPCOB BHYTPH PETHOHA;

— obecrieueHre HEYKIOHHOTO pOCTa DKOHOMHUYECKOTO
TIOTECHIINANIA.

TepputopuanbHas cucreMa yrnpaBlieHUs! TPYAOBBIMU
pecypcamH Ipru3BaHa pemraTh JBe OCHOBHBIC 3a/[a4H:
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— obecniedenue cOATAHCHPOBAHHOCTH TOTPEOHOCTH B
TPYOBBIX pecypcax U UX HATHUHEM;

— obecrnieueHne cOaTaHCHPOBAHHOCTH 10 KAYECTBY TPY-
JIOBBIX PECYPCOB (KBUTU(PHKAIINH).

Beinenenue noacucTeMsl TPyIOBBIX PECYPCOB Kak caMo-
CTOSTENIBHOTO 00BEKTA YIPABIICHHS HA PETHOHATEHOM yPOB-
HE [03BOJISIET CO3/IATh PAllMOHATIBHYIO CUCTEMY TEPPUTOPH-
QJIBHOM OpraHM3aliy TPYAOBBIX pecypcoB. OHa T0IHKHA BKITIO-
4aTh 00eCHeYeHne palvoOHAIBHON 3aHATOCTH HACEJICHUS,
UCXO/Is M3 0COOCHHOCTEH TepPPUTOPHATBHOTO BOCIIPOU3BO/I-
CTBa TPYJOBBIX PECYPCOB, U CO3TIAHUE YCIIOBHIA st UX (-
(heKTHBHOTO UCTIOIH30BAHMS.

Takum 00pa3om, pernoHaIbHbIE COUATBHO-IKOHOMHU-
YECKHE CHCTEMBI CO3/IaI0TCS B IPOI[ECCE IBOIIOIHH MPO-
CTPaHCTBEHHO-BPEMCHHBIX (DOPM TeppUTOPHAIIBHOIT Opra-
HU3aIHX 00IIeCTBa, OHHU HE ABIAIOTCS 3aCTHIBITUMH KaTe-

TOPUSIMH, ¥ HAXOJIATCS B IOCTOSTHHOM 3BOJTIOIIMOHHOM JIBU-
KeHMU. B crity 9THX Ipu4KH mporiecc 00pa3oBaHus peru-
OHOB ellle He 3akoHYeH. HopManbHBINM X041 porecca Boc-
MIPOU3BOACTBA SIKOHOMHUKHU PErHOHA BO3MOXKEH TOJIBKO MPU
HaJUYHUH TIPOM3BOJCTBEHHBIX MOIIHOCTEH, HaCEICHHUS,
KOMIUIEKCHOTO TT0/IX0/1a B TEPPUTOPHAIBHOM Pa3IeICHUH
Tpyaa.

BoapmmHCTBO QYHKINN MO YIPaABICHUIO TPOIECCOM
BOCIPOM3BO/ICTBA TPYJOBBIX PECYPCOB peaan3yeTcs Ha pe-
THOHAIBHOM ypoBHE. Hambonee akTyalbHBIMU SIBISIOTCS
BOIIPOCHI COATAHCUPOBAHHOCTH TPYJOBBIX PECYPCOB BHYT-
Y PErHoHa B COOTBETCTBHU C MOTPEOHOCTHIO SKOHOMUKH
TEPPUTOPHIA PErMOHA ¥ NMEIOIINMCS IPUPOIHBIM TTOTEHIIN-
anom. CTpyKkTypHas nepecTpoiika skoHoMukH KpacHospe-
KOTO Kpas TpeOyeT U3MEHEHHs TEPPUTOPHAITBEHOI OpraHu3a-
LIUM TIPOU3BOJICTBA U, CIIEA0BATEIBHO, CHCTEMBI o0ecIieye-
HUSI TPYIOBBIMHU PECYypCaMHU.

N. T. Avramchikova

LABOUR RECOURSES
IN THE SYSTEM OF TERRITORY PRODUCTION ORGANIZATION

The problems of territory organization of socio-economical systems at the regional level are considered in this
article. The importance to perfect the management of labour recourses as socio-economical sub-systems is underlined,
the problems of labour provision of the territories and reasons that influence on it are analyzed.
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VIIK 332.1

3. A. BacunbseBa

®OPMUPOBAHUE MOJEJIM O9KOHOMMUYECKOI'O POCTA PETTOHA

Paccxwampueaemc;z (j)op/vtupoeanue Mooerel YIKOHOMUUECKO20 pocma pecuoHoe Ha OCHoee I’lpultuHHO-CJledcmgeHHblx
83aumocssizell MeJlC()y GIIOAHCEHUAMU zocyaapcmea 6 pasesumue COL{Ma/ZbHOZZ C¢€pbl u yeeiuyenuem memnoe 9KOHomudec-
Koeo pocma. Hpe()ﬂaeaemc;l MOOeNb IKOHOMUHECKO20 pocma pecuoHa 6 3asucumocmu om uHeecmm/;uﬁ 8 OCHOBHOU

Kanumain, yenoseueckull u MHHO@aL[LlOHHbZZ:Z nomeHyuassl.

HccnenoBanue Moaenel 1 METOA0B ITPOTHO3UPOBAHUS IKO-
HOMHYECKOTO POCTa PErMOHa IIO3BOJISIET BBISIBUTH IPSIMBIC B3a-
MMOCBSI31 MaKPOIKOHOMUYECKUX MOKA3aTeNel ¢ KOJIMYECTBEH-
HBIMH 1 KQ4€CTBEHHBIMH [TOKa3aTeIsIMHU KauecTBa YXU3HHU Hace-
JICHUS Ha OCHOBE HAJIMYMS TECHON B3aMMOCBSI3U C OJIUTHKOH
JIOXOZHOCTH 1 3aHATOCTH HaceneHns. Hu3kue 10Xo/1b1 Hacee-
HUS TIPUBOJIIT K COKPAIICHHUIO TIOTPEOUTENBCKUX PACXOJIOB,
00BbEMOB BHYTPEHHETO CIPOCa, COKPAILICHUIO TTPOM3BOJICTBA
TOBapOB U YCIyT. B cBoro o4uepenp HerpephIBHO CHUIKAIOIIIEe-
CsI TOTpeOIIeHNE IPUBOIHAT K OAHKPOTCTBY MaJIbIX (PUPM U poc-
Ty 6e3paboTuiibl. J{jist U3MEHEHUsI CUTYalMK HEOOXOIMMO 3a-
MEHHTB TTOJIXO/1bI K (DOPMHUPOBAHHIO PETHOHATBHO HOIMTHKH
JIOXO/THOCTH, OPUEHTHPOBAHHOM Ha J0XOJIbI HACEIICHUSI, KaK
HCTOYHHK COXPAHEHHS! JKU3HEHHOT'O YPOBHSI, HA [OJIXOJIbI, OpH-
SHTUPOBaHHbIC Ha ()OPMUPOBAHUE JIOXOIOB HACEICHHUS KaK
WCTOYHUK Pa3BUTHS M HHTEJLIEKTYaJIbHOTO POCTa.

Jpyrum Ba)XHBIM MOMEHTOM B TIPOTHO3WPOBAHHH SKOHO-
MHYECKOTO POCTa PErHOHA SIBISIETCS €ro AeMorpaduyeckas
nonuTrKa. HeGnaronpusitHas reMorpaduieckas CUTyalus:
COKpAILICHHE YUCIICHHOCTH TPYHOCIIOCOOHOTO HAaCeIICHYIS, YBe-
JIMYEHHE KOJIMYEeCTBA TIEHCHOHEPOB — IIPUBOAUT K COKpallie-
HHIO TPYZOBOTO MOTEHIHANA KaK (haKTopa SKOHOMHYECKOTO
pocra. [t yimydineHus cutyanyi HeoOX0oaMMO 3aMEHHTh MO
X0JbI K (JOPMUPOBAHHIO PETHOHAIBHOM MOJMTHKH, OPHEHTH-
POBaHHOM Ha POCT 3aHATOCTH HACEIICHMS, Ha IOIXObI K (hop-
MHUPOBAHUIO TIOJIMTHKU POCTa KauyecTBa padouel CUITBI; MO
XOJIBl, HATIPABJICHHBIE Ha COLAIIBHYIO 3alIUTY, — Ha IPHOPH-
TETHI COIMAIBHOTO PA3BUTHSI C YIETOM POJIM OT/ICIBHBIX dJIe-
MEHTOB COLMAIHON CHCTEMBbI; HHBECTULIMH B cepy HayKH
CIIOCOOCTBYIOT Pa3BUTHIO MHHOBAIIMOHHOTO TIOTEHIMANA Pe-
THOHA; MHBECTHIINH B Cpepy 3ApaBOOXpaHEHIS (POPMIPYIOT
YeJIOBEYECKHH MOTEHIHAN ¥ COLMATBHYIO HHYPACTPYKTYPY;
WHBECTUIINH B cpepy 00pa3oBaHMs pa3BUBAIOT HHTEILICKTY-
QJIHBII IOTEHIMAT 1 TTOBBIIIAIOT KA9€CTBO paboveii CHITBI.

Crarucruka pa3BUTHSI MUPOBOI CHCTEMBI XO35IHCTBOBA-
HUS TOKa3bIBaeT HAJIMYNE TECHOH NPHYMHHO-CIIEACTBEHHOM
CBSI3M MEX/Ty BIOKCHUSIMHU TOCYAapCTBa B COLMAIBbHYIO ce-
py (HayKy, oOpa3oBaHue, 3[paBOOXPAaHEHHUE) U YBEINYCHH-
€M TEMIIOB 9KOHOMHYECKOTO POCTa!

— YBEJIMUECHUE J0JIM TOCYIAPCTBEHHBIX PACXOJIOB HA COLH-
anbHyo cepy 1045...50 %, nponcxonsme B [Tonbiie, Benr-
pun, CrioBakuy, CIIOBEHHN ), BBI3BIBAET PE3KOE YBEITMUECHHE KO-
HOMHYECKOTO POCTa BaJIOBOTO BHyTpeHHero porykra (BBID);

— CHIDKEHHE JIOJIU TOCYJapCTBEHHBIX PACXOIOB Ha COLH-
anpHy0 chepy a0 25...35 % BBII (manpumep B bosirapuu,
Pymbiann, Poccnm) BbI3BIBaCT CHUKEHHE YIKOHOMUYECKOTO
pocta BBII.

Bwmecte ¢ Tem BhIsiBIICHa M 0OpaTHast 3aBUCUMOCTb: CHHU-
JKCHUE TMHAMHKH U YBEIIMUeHNE YPOoBHS U hepeHnnanum
JIOXOJ/IOB HACEIICHUS IPUBOJIST K CHHIKEHHIO TEMITOB SKOHO-

muueckoro pocra BBII. Tak, ypoBeHb noisipusauu 10X0-
noB [Tonbumm, Bearpuun, Yexuu, CrnoBakuu, C0BeHUU, UMe-
FOIITIX BBICOKHE TEMITHI 5KOHOMHYECKOTO POCTA, COCTABIISACT
4,5...5,5 pa3za (cpenuenyiensie 1oxobl 10 % cambix Oora-
TBIX C€MEH IMPEBBIIIAIOT TOXOIBI CAMBIX OCIHBIX ceMeit) TTpo-
tuB bonrapun, PyMbrHIN, IMEIONTIX HU3KHE TEMITBI SKOHO-
MHYECKOT0 POCTa C ypOBHEM MOIApU3aIMU 10X0/0B B 10 pa3,
B Poccum —B 15 pas.

HccnenoBanue B3auMOCBSI3eH MaKpOIKOHOMHYECKUX
ToKa3aresiel v rokasaresel KauecTsa )Ku3H1 HaceneHus Kpac-
HOSIPCKOTO Kpast ObUIO HAMPABIICHO HA PELICHHE CIICAYFOLIHNX
3aj1a4: OIIEHKY BEJIMYMHBI (JaKTOPOB, 00ECIICUNBAIOIIHX Y/I-
BOCHHE TEMIIOB YKOHOMHYECKOTO POCTa BaJOBOTO PETHO-
HanbHOTro npoaykra (BPII); onenky u3MeHeHHs moka3aTe-
JIel KadeCcTBa KI3HN HACSIICHHS P YIBOCHHH YSKOHOMHYEC-
KOTO POCTa BaJIOBOTO peruoHanbpHoro npoaykra (BPIT). Mo-
nenb skoHomuueckoro pocta BPIT s KpacHosipckoro kpast
06a3upyeTcs Ha OCHOBE MPOU3BOIACTBCHHOW (YHKIIUH:
BPII=/( ;WU ;W,,.),tne U —uMHBECTHIIMI B OCHOBHOH
Kanuran, U, — WHBECTHI[MU B YENOBEUYECKUU KAIUTAI;
W,,,,, — MHBECTUIIMH B HAYYHO-HCCIIEIOBATENIHCKUE PAOOTHI.

B cBot0 ouepe b, THBECTULIMM B YEIOBEUECKUI KalTuTall
3aBHUCAT OT CIEAYIOIIMX apaMeTpoB: Y — YHUCICHHOCTh
3QHATOTO HACENECHUs; [ — OXO/IbI HACEEHHUS:

U =f(Ix,4,).

Ha umciieHHOCTB 3aHATOTO HACEIEHNs OKa3bIBAIOT BIHS-
HUE ClIeyIomue (PaKTOPbI: YHCIEHHOCTh SKOHOMHUYECKH aK-
THUBHOTO M TPYI0CIIOCOOHOTO HACENICHNUS, YUCIIEHHOCTh Oe3-
PpabOTHBIX MPOIOIKUTEIFHOCTD )KU3HH; Ha JTOXO/IbI HACETIC-
HUSI — 3aTpaThl YeJOBeKa Ha KaueCTBO JKU3HM (CTPYKTypa
OTpeOICHNS ), BIIOKCHHUS PETHOHA B Ka4eCTBO YKU3HA HACe-
neHus (CTpyKTypa pacxonoB). Eciu ydecTs He3HauMTEIbHBIC
BiioxxeHust KpacHosipckoro kpasi B Hayky (Menee 1 % BPII),
TO MPH MOCTPOSHHUH MTPOU3BOICTBEHHOHN (DYHKIIMU 3TU AaH-
HBIC B JaJIbHEHIIIEM B pacyeT HE IPUHUMAIOTCSI.

Ha ocHoBe npoBeieHHBIX pacueToB B3auMocBsi3b BPII u
(haKTOPOB HKOHOMHYECKOTO POCTa PErHOHA BBIIVISANUT Clie-
mytomum obpasom: BPIT= 35,89 1 **U1_ *°!, uto mo3onser
CJIeNIaTh CIIETYTOIIHE BBIBOIBI: TIPH MAKCHUMAJIbHOM CpPE/IHE-
rofiooM npupocte M Ha 3 % u cpesHerojoBoM MpupocTe
W, mna 13 % ynsoenne BPI1k 2013 . MOXKHO 00eCTIEUnTD IpH
coorromennn U =160,8 % u U, = 61,4 % (puc. 1).

3amrpuxoBanHas o0macTs B (cm. puc. 1) mpencrasmiser
c000i1 001aCTh BOBMOXKHBIX COOTHOIICHUH (haKTOPOB KO-
Homuueckoro pocta BPII, mo3Bosnstronmx hopmupoBars pas-
JWYHBIE CLHEHAPHH YKOHOMHYECKOTO POCTa MpPU HATMIUH
MOTEHIIMAJIA TOTO WM MHOTO (haKTopa WM NP CO3JaHUH
YCIIOBHI [T €ro ()OPMUPOBAHUS B PETHOHE.

Cuenapuu paBHomepHoro pocta BPII u ero ¢akropos
TIpeAyCMaTpUBArOT, uTo 1t yaBoeHust BPI1 k 2013 1. Heo6xo-
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MO o0ecrnieunTs exeroansiii mpupoct BPIT Ha 7,2 % npu
pocre U mas,1%uM wnalo,1% (puc.2).

Wsmenerue BPI1 Ha 100%

0.61)
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Puc. 2. Cuenapuu paBHOMEPHOTO SKOHOMUYeCKoro pocta BPII

VYUUTHIBasl, YTO MHBECTUIIMU B YEJIOBEUECKHH KaIrTUTa
3aBHCSAT OT 3HAYCHMUS [TOKA3aTeNeH YNCIEHHOCTH 3aHATHIX U
JIOXOJIOB HACEJICHHSI, MOJICNIb B3aUMOCBSI3€H BBITIISINT Clle-
myromum obpasom: M, = 0,19 JIx*4 Y, 1,

Ha ocHoBe CITO>KHBILIETOCSI CPETHEr0JI0BOTO PHPOCTA YHC-
JICHHOCTH 3aHSIThIX B 9KOHOMHUKe perroHa Ha 1 % (max =2 %) u

0,
CpEIHEro0BOT0 MPHUPOCTA JOXO/I0B Ha 6 %, yBEITIUCHIIE U, na
64,1 %k 2013 . BO3MOXKHO Ha OCHOBE CJIEAYIOILIETO COOTHOIIIE-
. — 0/ . = 0,
mus pakropos: U =10,5 %; JIx =110 % (puc. 3).

WUamereHusi BPIM Ha100%; N4 Ha 64,12%
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180'0:/‘” "‘\"\’""""" TMporHo3HbIN cLeHapuii g '
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T150,0% | ¢ r oo T, ——
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W3meHeHue Y3+ (e=1.66)
Puc. 3. CootHomeHne hakTopoB pocTa HHIEKCA YETOBEIECKOTO

noreHuuana M s ysenuduenus Ha 64,1 % k2013 r.

Veemmuenne U k2013 1. na 64,1 %. BO3MOXHO 1 32 CHET
JpYTHX BApUaHTOB CooTHOMEHHs (hakTopos JIx uY, . Tlpu
pa3paboTKe CiieHapHusl paBHOMEPHOTO 3KOHOMHYECKOTO PO-
cra BPII 3a cuet paBHOMepHOro pocta M eKeroHbie npu-
pocTbl pakTopoB coctaBisiorT x =5,5%; U =1 %.

3.H

C y4eToM TEHICHIINU CHWKEHHUS IEeMOTPapUIecKOTO
pocTa, B Ka4eCTBE OTPaHUYMBAOIIETO (pakTopa pernoHa Oy-
JIeT BBICTYTIATh YHCICHHOCTH 3aHATOTO HAceNeHMs. B aTix
YCIIOBUSIX YKOHOMUYECKHUI POCT BO3MOKEH TOJIBKO HA OCHO-
BE HapaluBaHUI MHHOBAIIHOHHOTO MOTEHIINAaa (HHBECTH-
Wi B HAyKy W 9eJIOBEUCCKHUI KarmnuTalr: o0pa3oBaHue, 31pa-
BOOXpaHEHHE) U MHBECTUIIMOHHOTO MTOTEHI[HaNa (MHBECTH-
U B OCHOBHOI KalnTajl — TEXHOJIOTHH TPON3BOJICTBA).

JanpHeiimue Moau(UKauu B3auMOCBSI3eH (PakTOpOB,
OKa3bIBaIOIINX BIMSHUE HA S3KOHOMUYecKkuil poct BPII, mo-
3BOJISIFOT OMPEJICIUTH HECOOXOJUMBIC CPETHETO/IOBBIC TECMIThI
pocTa OTENbHBIX TIOKa3aTenel KauecTBa )KU3HU HACETICHHUS B
IIEJIOM TI0 PETHOHY M €TO OT/ICIEHBIX TEPPUTOPHIA.

BapuanTsl B3auMOoCBsI3el MaKpOIKOHOMUYECKUX TTOKa-
3aresiel pernoHa U COCTaBISIIOUINX [T0KA3aTeNnel KayecTBa
JKU3HU HACETICHUS, OTPEICTISIIOTCS KaK

K =0IL (@=1,8), (1)
e K — 000011IEHHBIH [TOKA3aTENb KaueCTBA )KU3HU HACETIe-
HHUs TeppuTopuH; 1, — arpermposaHHble TOKa3aTeN Kave-

CTBa )KU3HHU (HampuMep, oKazaresb 0JarocoCTosSHUs, 3pa-
BOOXPAHEHUS U T. I1.),

IL=0 P, (G=1,k), 2)
371€Ch Pij— YaCTHBIN ITOKA3aTelIb Ka4eCTBA )KU3HU B OTHEIIb-
HOM OJIOKe (Hampumep, MOKa3aTeNn « YPOBEHB YIAOBIECTBO-
peHMs I0XOIaMI», « YPOBEHb 3aHSTOCTH HACETICHUS» U « YPO-
BeHB 0e3paboTHIEI» B O10Ke «birarococTosHIE» U T. 10.).

Bzaumocss3b mexny BPII B nepuon f u mokazarensimu Ka-
YeCcTBa KU3HM 110 KayKJIOH COCTABJISIONICH, a TAKKE BETMUHHON
3arpar u3 BPI1 Ha nomaeprkanue JaHHOM COCTaBIISIONIEH Kade-
CTBa >KWU3HU B TIEPUO/T { — | MOMKHO OTIPEIETUTH [0 BBIPAKEHHIO

BPIT'=/ (K /, I EJPI_/_’, BPII/-") Oi=1.8, 3)
rie K| |/~ KOnn4ecTBo 3aHATHIX B KOHOMHUKE B IIEPUONL £, YEL.;
I '~ MpoM3BOAMTENBHOCTH TPY/a (BBIPabOTKA) B IIEPHOLL £,
TBIC. PYyO0.; P,-,-t — 3HAUYEHHME YaCTHOIO IOKa3aTellsd KauecTBa
JKI3HA B OTJICITHHOM OJIOKE B TICPHO/ £; BPHI.’* ! —3aTpaThl U3
BPII Ha monmepkKy OTIENBHOTO TOoKa3aTens (i) KadecTBa
’KU3HU B IPEbIY U epuoa ¢ — 1.

3aBepInaroniuM 3TarlOM ITOCTPOCHUS MOAEIH YKOHOMH-
YECKOTO POCTA SABISACTCS Pa3pabOTKa pecuoHanibHOU Kapmbl
rkauecmea ocusnu (ypoBHEH quddepeHmanuu Tepputopuit
pernoHa 1o IoKa3aTelsiM KadecTBa KU3HN). Pactipenenenme
0000IIEHHBIX TTOKa3aTeNel KaueCcTBa JKU3HHU TT03BOJISIET BBI-
JIEITUTD PsiJl CTAHAAPTHBIX MOJIOKEHHUH TEPPUTOPUINA HA PETHO-
HAJIBHOM pBIHKE: TePPUTOPHUHA — IUACPOB PHIHKA C MAKCH-
MaJbHBIMHU 3HAYCHUSAMH ITOKa3aTeeii KadecTBa JKU3HH; Tep-
puTOpHii-ayTCaiIepOB C MUHUMAJbHBIMU 3HAYCHUSIMHU DTHX
ToKa3areneil; TeppuTOpui, 3aHUMAIOIIUX TPOMEKYTOUHOE
nosioxkeHue. [y mogo0HOT0 pas3ieacHus HeOOXOIMMO OTI-
penenuTh TpaHMYHBIC 3HAYCHIS TOKa3aTeNel KauecTBa KH3-
HU, ONIPEIENISIONIHE TPUHAICKHOCTh TEPPUTOPUH K TOH HITH
nHOU rpymme. CXxeMa OTHECCHHS TePPUTOPUN K TpyIIIaM
HUMEET CIeTyIOIINHN BUJT:

—ecm JT, 0K, +30,; K, H, 10 i mprmanesxur k I rpym-
TIe — ATO TEPPUTOPHS — IUACP PHIHKA;

—ecmn JI, DK K, +30, 5), TO i mpuHAIEXKUT K I rpym-
TIe — 3TO TEPPUTOPHUS C CHITBHOH KOHKYPEHTHOH MTO3HIINEH;

—ecmn JI, OHC,-30,;K,, ), To i npunammexur x
III rpymme — 3To TEeppUTOPUH €O clTab0il KOHKYPEHTHON
MMO3UIIMCH;
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—ecmn J, OFK,03K,, =30,H, 10 i npunagnexur x
IV rpymme — 5To TeppUTOpHK —ay TCaliepbl peTHOHA.

Cpennee apupMeTHIECKOE, MUHUMATbHOE U MaKCHMAIThb-
HOE 3Ha4YeHHE MI0Ka3aresel KauecTBa JKU3HU OITPECIISIOTCS
JUTS BCEM COBOKYTTHOCTH TEPPUTOPUIL KCP:

K, =min(K),K

min

=max(K),i=1,n.
CpenHekBaipaTHIeCcKIe OTKIIOHEHH ITOKa3aTeleH Kade-
CTBa YKHM3HHU TeppuTOpHii 0 (T,), s kKoTophx K. = (<) ch,

PACCUYUTBHIBAIOTCA IO COOTBETCTBYIOIIUM CCKTOpaAM:
— 2 — .
0, =J(1/k) Y (K, ~K, )", 0= 1,2, k;

o, =/ )Y (K =Kp)?t=1,2, . n—k,
rre k, (n—k,) — KOMM4IECTBO TEPPUTOPHIH, JUTs KOTOpBIX K < K,
K,z ch); K| (K) —mokazarenu ka9ecTBa )KU3HH TEPPUTOPHUH,
s kotopeix K <K, (K. 2K ); K, (K ) —cpennee apudg-
METHYECKOE 3HaYCHHE ITOKa3aTelell KadeCTBa KU3HH, IS KO-
Tophix K < ch, (K2 ch).

[Tpu 5TOM HEOOXOANMO UMETH B BUJLY, UTO JJaHHAS OLICH-
Ka TPOU3BOIUTCS JUIsl KOHKPETHOTO Tieproja. TeHaeHuu
M3MEHEHHMS JAHHOTO MTOKa3aTessl ¥ CBSI3aHHBIE C HUM H3Me-
HEHHS KOHKYPEHTHOM TTI03UIINH TEPPUTOPHU MOKHO OLICHHUTb

C TIOMOII[b TEMITIA IPUPOCTA TI0Ka3aTee KauecTBa JKU3HH:
-1 K -K°
" m KP°

100,

rae T, — TeMn mpupocTa ToKa3aTeNs KauecTBa KU3HH i-Io
peruona, %; K/ (K i) — mokasarenm KauecTBa KU3HH i-TO
pErvoHa B EPHOJL BpPEMEHH £ (£,), %o; 1 — KONMYECTBO JIET B
paccMaTpuBaeMoOM TIEPHO/IE.

J71st OLleHKH cTeneHU U3MEHEHUS] KOHKYPEHTHOM MO3H-
IIMH, XapaKTepU3yeMOH [oKa3aTeeM KauecTBa )KU3HH, Ielie-
c000pa3HO BBIACTHUTH THIIOBBIC COCTOSIHUS TEPPUTOPHUIA (C
Y4ETOM IIIOTHOCTH pacnipesiesienns T ):

—ecm T,0 H,, +30; T, B, roi npunamiexur k [ rpyrn-
TI€ — 3TO TEPPUTOPHH € OBICTPOYITYUIIAIOIMINMCS KAY€CTBOM
HKHM3HWY;

—ecm T,0 H i T, + 30) , TO [ iprHAIeKHT K 11 rpyrime
—9TO TEPPUTOPHH C YITyUIIAIONIMMCS KAYECTBOM KH3HHU;

—ecm T,L0 H, —30;T,, ) , TO i mpuHauIeKuT K [1I rpyr-
TIe — ATO TEPPUTOPUH C YXYILIAFOIIIMCS Ka4eCTBOM KU3HH;

—ecmnT.0 Hlyins T, = 30H, 10 npusamnesxurx IV rpynme
—3TO TEPPUTOPHH € OBICTPOYXY/IIIAFOIIMMCS KaueCTBOM *KH3HH.

31ech Tcp, T ., T, . —CPeIHui, MUHUMAIILHBIA U MAKCH-
MaJIBHBIM TEMITBI TPUPOCTA MOKA3aTeNs KauecTBa *KHU3HH,
onpeziensAoTes 110 BeeM 3Hadenuam T .. Cpennexsaaparnyec-
Kkoe oTkyonenue O (T, ot Tcp) paccUMTHIBACTCA IO CTAaHAPT-
HOU opmyre.

[To npenyiaraemoii cxeme Ki1acCH(UKAIIAKU CIEAYET, 4TO
MOMAMO abCOMOTHOW BenmmuuHbl T, pemarormee 3HadeHne
MMEeT 3HaK JIAHHOTO ToKa3aTesst, GUKCUPYIOMINI yXy/ie-
HUE WIH yIy4IIeHHe KOHKYPEHTHON O3UIINH TEPPUTOPHH U
WHTEpBaJl BpEMEHH.

[To pesynbraTam pacueToB GpopMHPYETCsl MAaTpPHILA KOH-
KypPEHTHOH KapThl TEPPUTOPHIA C TapaMeTPaMH BETHIHHBI 1
JMHAMUKH MOKa3aTeNei KadecTBa )KM3HH, O3BOJISIOIIAs BbI-
JETATH | 6 THITOBBIX MOJIOKEHHI 00€CTICUEHHS KaueCTBa K13~
HH ¥ IOTCHI[MAJTBHON BO3MOKHOCTH IIPOTHBOCTOSITH hopc-
MaKOPHBIM 00CTOSTEECTBAM (CM. TAOIHUILY).

Matpuna (¢popMUpPOBAHHSA KOHKYPEHTHOM KAPThI TEPPUTOPHIi pernoHa

Temmer mpupocra Kadectsa sxusnu T; KnaccudukaiioHHble TPyIIbI TOKa3aTessl KauecTsa xu3Hu K;
1 11 111 v
Jlunepsl Teppuropuu c Teppuropuu co Ayrcaiinepsl
PBIHKa CHJIBHOM craboit pBIHKa
KOHKYPEHTHOI KOHKYPEHTHOI
THO3UIEH HO3UIEN
. Teppuropuu c
g I OBICTPOYITYUIIAIOIIMCS 1 5 9 13
g Ka4eCTBOM SKH3HH
o Teppuropuu ¢
2 II | ynydmaronmmes Ka4ecTBOM 2 6 10 14
z JKM3HHU
= Teppuropuu ¢
g III | yxyamaromuMcs KauecTBoM 3 7 11 15
—g JKM3HH
§ Teppuropuu ¢
> IV | OblcTpoyxymiiaronmmcst 4 8 12 16
KayeCTBOM KU3HH

Takum oOpa3om, mpeyiaracMasi MOJIe)ib SJKOHOMUYECKO-
TO pOCTa PernoHa, 0a3MPyIOMIAsCs Ha OIEHKE B3aMMOCBS3N
MaKpOIKOHOMHUECKHUX [TOKa3aTesei 1 oKas3aresneil kauecTna
JKI3HU HACEJICHUSI, TIO3BOJISICT Pa3padaThiBaTh CIICHAPHHU CO-
[HaTTbHO-DKOHOMUYECKOTO Pa3BUTHS PETHOHA B 3aBUCUMOCTH

OT HaJIM4Ms (haKTOpa SKOHOMHYECKOTO POCTA MIIM CO3AaHMs
ycIoBHiA ()OPMHUPOBAHNS €0 MOTEHIINANA B PETHOHE, A TAKKE
mdhepeHInpoBaTh TEPPUTOPHUHN PETHOHA IO (PAKTHICCKOMY
YPOBHIO KaueCTBa KN3HH HACEJICHUS M TPOU3BOUTD OLICHKY
MOTEHIMAILHON BO3MOKHOCTH POCTA KOHKYPEHTHBIX ITO3ULIHI.

Z.A. Vasilyeva
FORMING OF REGIONS ECONOMICAL DEVELOPMENT MODEL

Forming of regionys economical development models on the basis of cause- effect interrelation between the
governmental investments into the development of social sphere and increase of economical growth rate is viewed.
Investments into the fixed capital, human resources and innovation potential are the main components of the offering

model of regionys economical development.
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A. H. Topomumesa, JI. }O. Konankosa

JAUAJIOI' U KOMMYHHUKAILIMA B KYJIBTYPE
KAK OCHOBAHMUA JIAA CO3JAHUA TEOPUHN
CAMOOPTAHU3AIINA IEHHOCTEM KYJIBTYPBI

Paccmompeno coommnouenue nonamuil «OUAI02» U «KKOMMYHUKAYUSAY 8 KYJIbIYype NPUMEHUMENbHO K npoyeccy (op-
MUPOBANUSL YEHHOCMHBIX CUCIEM KYIbmYpbl. Tpakmys Kyaivmypy Kak cnocod iCcusHeoesimenibHoCmu 4elogeka u ooue-
CMea 8 UCMopuyecKkom nPOCMpancmee, agmopsvl AHATUIUPYIOM OpMbL KOMMYHUKAYUOHHBIX NPOYECCO8 8 AKCUONI02UYeC-
KOM KOHMeKCme ¢ NO3UYULl COYUanIbHO-KOMMYHUKAYUOHHO20 NOOX0Od.

[puHATas ceromHs NPaKTHKA M3yYEHHS COBPEMEHHBIX
KOMMYHHKAI[HOHHBIX ITPOIIECCOB, TTOMYYHBIINX 3HAYUTEIb-
HOE yCKOpeHHe Onaromapsi cpeacTBaM HH(POPMAIOHHO-
KOMIIBIOTEPHOM TEXHUKH, IPAKTHKA, OCHOBaHHAsl HA MU(ax
0 HEeNPEPHIBHOM IPOTPecce TEXHUKH M TEXHOJIOTHH H O TOXK-
JIECTBE MOHSTHI «KOMMYHHKALUS», «HHPOPMALIUS», «IHa-
70T, «O0LIEHHE, IPOBOLIUPYET U YIIIyOIseT poLecc cTe-
PEOTHITM3AINH B TIPOBEICHUN HAyYHBIX HCCIIe0BaHui. Bo3-
HUKAIOIIasi Ha IPaHUIIe YeJI0BEYECKOTO U TEXHUUECKOTO MHU-
POB 00JIaCTh UCCIICOBAHHI TEXHOTCHHBIX KOMMYHHUKAIMH B
KYJBTYpe HEN30€)KHO OKa3bIBAeTCs TOTPAHUYHOI JUIsl KYJTb-
TYPOJIOTHH, GHIOCOPHU TEXHHKH, TEOPUH KOMMYHHUKALHH,
CEMHOTHUKH 1 HCTOpHH. [IpobiieMHOE 1oIe TAKUX HCCIen0-
BaHUI 3aCTaBIISIET T0-HOBOMY B3IVISIHYTh Ha ITPUPOJLY U CyIII-
HOCTb KOMMYHHUKAIHH, IEPEOCMBICITUTE IIOHATHE JHAJIOTA 1
4yepes JUaior MUPOB MOHATH CYIIHOCTb U CMBICI HCTOPHH,
KyJIBTYPbI M HHANBHYaJbHOM KNU3HH YeloBeka. B ouepen-
HOW pa3 CTEpPEOTHIbI HAyYHOT'O MOUCKA CTABSTCS MO MPHU-
CTaJIbHBIN OTOHb KPUTHKH, 3aCTABIISISI YYEHBIX UCKAaTh 000-
CHOBaHHME METOZIaM ¥ MOJXOAaM B KYINBTYpe, €€ IIEHHOCT-
HBIM CHCTEMaM M IBITAThCS CBSI3aTh ()eHOMEHAJIbHBIE IPO-
1Iecchl B chepe KOMMyHHKaH XX B. ¢ 0OCOOCHHOCTSIMHA TEX-
HUYECKUX YCTpoicTB. CKa3aHHOE MO3BOJISET BBIIBUHY T I'Mi-
MOTE3y O LEeNeCO00PasHOCTH CO3JaHus TEOPUH caMoopra-
HHU3aLHU COLUOKYJIETYPHOTO IPOCTPAHCTBA HA OCHOBE YHH-
KaJIbHBIX, 0Q30BBIX ICHHOCTEH KYJIBTYPBI U IMAJIOTa KYJIBTY-
PBI, HE 3aBUCUMBIMH OT CYILECTBOBAHMS TEXHHUKH, HO BBICTY-
TMAIOIMMH MTOPOXKAAIONINMHE €€ HadyaJlaMH.

CrietyeT OTMETUTD, YTO IPH3HAKH METOIOJIOTHYECKOTO
KpH3HMCa XapaKTePHBI HE TOIBKO JUIsl TyMaHUTapHBIX HayK, HO
U JUIS BCETO COBPEMEHHOT'0 HCCIIE0BATENbCKOTO IIPOCTPaH-
CTBA, COBPEMEHHOM MapaJurMbl OTHOIICHUS K MHpY. DTOT
KPH3HC TPOSIBIISIETCS B IOTEPE JUCIMIUTMHAPHOMN THaI0Trny-
HOCTH 3HaHUS, B IOAMEHE «MYAPOCTH» KYJIBTYPbI H IIPUPO-
JIbI TEXHOJIOTMSIMHM MAaHUITYJIMPOBAHHSI CO3HAHHEM COIIMyMa
1 OTZICNILHOTO YeJIOBeKa U T. 1. B pesynerare He TOIBKO OT-
JIeTIbHBIA YeNOBeK, HO M HayKa KaK KyJIBTYPHBIH (eHOMEeH
OKa3aJIMCh 3aJI0KHUKaMH MU(OB TEXHOIOTHYECKOH IIBUITU-
3aIlUH: UCCIISTOBAHNE — ATO TEXHOJIOTHSL, & OIXOIBI K METO-
JIbI HCCIIEZIOBAHMS — 9TO TAaKHE JKe OPY/Ms TPY/a, KaK Jorara,
MalmHa, KoMIbloTep. OTHAKO COBPEMEHHAs COLMOKYIIBTYP-
Hasl CUTyalus M JMHAMHUKA OOIECTBEHHOT'O Pa3BUTHSI TIO-
TpeboBall IEPECMOTpa CIOXKHUBILECHCS CUTYaINHU, IPUBE/I-
LIEr0 K HOHUMAHHUIO TOTO, YTO ITOXO0/bI K METOIbI HE TOJIK-
HBI OBITH IITAMITOM JJIsl UCCIICJOBAHMSI, OHU JIOJDKHBI OBITH
aJICKBaTHBIMH PEAITHSIM COBPEMEHHOTO HAyYHOT'O IIO3HAHUS,
Y OHU MMEIOT ITPaBO UCIIOJIb30BATHCS KK OT/IEIBHO, TaK 1 B
COYETAaHHH JUIS TOCTHKSHHS JIYUIIEero pe3ybTaTa IO3HAHM.

Hepenaxo 3By4nT yTBEpKACHHUE, YTO COBPEMEHHAS METO-
JIOJIOTYsl TYMaHUTAPHBIX HAYK YKJICKTHYHA. DTO, KaK IPaBH-
J10, OTOXKJCCTBIISIETCS C MEXaHUYECKUM, YHCTO BHEIITHUM CO-
CIIMHCHUEM Pa3HOPOIHBIX B3IVISIOB TOYCK 3PEHUSI, TCOPHIA C
MTOIMEHOH OTHUX JOTHYECKIX OCHOBAaHUH IPyTUMH, Hapy-
MICHUEM IIEJIOCTHOCTH TOTO WITH HHOTO yueHus1. IMEHHO 3TOT
apryMEHT Yallle BCET0 MCIOIb3yETCs IIPOTUB COBPEMEHHBIX
TYMaHUTapHBIX HayK. OHAKO B ICTOPUH HAYKH JABHO CYTI[e-
CTBYET HHOC OTHOIICHHUE K DKJICKTH3MY, Han00JIee YeTKO BbI-
paxernoe /1. luapo: «DKIEKTHK — 3TO (pruiocod, KOTOPBIH
PELIUTEIILHO OTOPACHIBACT MPEAPACCY/IKH, TOCIIOACTBYFOIIHE
MHEHHS, aBTOPUTETHI, BCE TO, TIEPE]] 9€M CKIIOHSAET TOJIOBY
OOITBIIIMHCTBO JIFOICH, 1 OTBAKHBACTCS TIO3TOMY TyMaTh Ca-
MOCTOATEIBHOY [1]. DTO B MOJIHOI Mepe MOKHO OTHECTH K
SKJIEKTH3MY TYMaHUTAPHBIX HAyK, CTPEMAIINXCS CHHTE3UPO-
BaTh Pa3JINYHBIC B3MISIBI, YTOOBI 000TaTUTh CBOW METOI0JIO-
THYECKUH armapaT ¥ CBOM HJICH TIO3HAHHS.

[To Hamemy MHEHHUIO, 3TO IPOTUBOPEUYHE MHUMOE, TaK
KaK He0OXOIMMBIM YCIIOBHEM JHAJIOTA SBJISCTCS KaK pa3 Ha-
Tgue mpooIeMHoi cutyarm. OTCyTCTBHE TPOOIEMBI Be-
JICT K BEIPOKICHUIO JIMANIOTa B OECIPEIMETHOE MYIPCTBOBA-
HHUE WIN copucTrdeckue ynpaxuenus. [Ipodnema ycrmen-
HO pa3pelaeTcst He MPU MPOTHUBOCTOSHUK HAyK, a MPU UX
KOHCTPYKTHBHOM JTHAJIOTE, 3ACTABIIAIONIEM B3aUMOICHCTBO-
BaTh CyOBEKTHI 1 00BEKTHI HAYYHOTO MTO3HAHMUS C IEITBIO MO-
JIYYCHUS] HOBOTO 3HaHUsI. B HCTOpUHU JOCTATOYHO IPUMEPOB
COYETaHMS PA3THMIHBIX METO/IOB, TIOAXOI0B B ICCIICAOBAHUT
Pa3IMYHBIX SBJICHUN. B 4aCTHOCTH, 3TO M3BECTHBIC OIBITHI
«TPUBHUBKYU TePMEHEBTHKH HA (PEHOMEHOIIOTHIY, [1. Pruke-
pa, K.-O. Anens, CoeMHSIONIEro Ueu TUATEKTUKU TPaHC-
LeHIeHTaIbHOU (hrtocopuu, PEeHOMEHOIOTHH, TCPMCHEB-
THKY ¢ aHATTUTHIECKOH prmocodmeit s3p1ka, JK.-I1. Caprpa n
., KOTOPBIC 3aJI0KUIIA COBPEMEHHYIO TCH/ICHIIUIO CHHTE3a
HawnOoJIee IIEHHBIX H/eH U IIPUHITAIIOB B TOHIMAHWH TOH WITH
HHOU MPOOJIeMBbI, 00bETUHSIS UX OOIICH UICH HCCIICTOBAHMUS.
I'maBHON TpyOHOCTBIO MPU 3TOM OCTAETCS MEPEBOJ SI3bIKA
KOHKPETHOH HayKH Ha S3BIK IPYTOH HAYKH, TIOTOMY YTO CO-
JIep>)KaHue U CMBICT KaTeropuii, ujiei, OCHOBaHUN MOTYT B
OTAETHHBIX CTyJasX BEChbMa CYIIECTBEHHO pa3InIaThes (110-
CTaTOYHO CIIO’KHO BOCHIPUHSITH, HaIIpuMep To, uto K. Mapkc
—3TO CTPYKTYPAJIHCT U AHTUTYMAaHFCT).

HekoTopbie U3 caMbIX TPYAHBIX BOITPOCOB, C KOTOPHIMHU
MBI CETOJTHSI CTAJIKMBACMCSI [TPH TIOTIBITKE CO3/JaHUS TCOPHIA B
TyMaHHUTapHBIX HayKaX, BCTAIOT ITPEKIE BCETO M3-3a peab-
HBIX CTOJIKHOBEHUI MEX/Y KYIBTYPHBIMUA TOPHU30HTAMU. B
YCIOBHSX TIIO0ATBHON B3aMMO3aBUCHMOCTH BCE MEKKYITb-
TYPHBIC KOHTAKThI 1 00MCHBI IIPAKTHYCCKH TPaHCHOPMUPO-
BaJIFICh B HACTOAIIYIO0 KOH(pOHTanuio. Pa3BuTne cpencts
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TPAHCTIOPTA W CBSI3H, HApSAy C POCTOM MEXKIYHApPOIHBIX
PBIHKOB Tpy/a, KaruTana u PUHAHCOB, OBCIOAY B MUPE yM-
HOXKAET M yBEJINYNBACT 3HAYCHNE MECTHBIX aKIHUil JI0 II0-
0abHBIX MaclITaboB. BONBIIMHCTBO COBPEMEHHBIX CTOJIK-
HOBEHHH, 32 HCKITFOUCHNEM MOMBITOK aHTUTYMAHHBIX PEXH-
MOB BOOOIIIE YHHUYTOXXUTh MUDP «APYTOTO», IPOUCXOINT B
9TOM MTPOMEKYTOUYHOM TPOCTPAHCTBE YACTHYHBIX OICHOK,
TPAHCILSIINN 1 BO3pakeHUH. CIATASTCS, 9TO OMMMCAHHBIC KYITh-
TYPHBIE OTIIMYHUS M UX CMBICITBl YHUKAJIBHBI, @ OOBIYHBIC LICH-
HOCTH —3TO caMo o001 pasymMerorieecs, He Hy K/Jal0IIeecs B
JIOTIOTHUTEIILHOM MPEIOCTABIICHUH. YCTOHYNBOE MHEHHE, YTO
KYJIBTYpa OIPEIe/ICHHOTO THIIA SIBIISIETCS TAKOBOH MMEHHO B
3TUX OTIIMYHAX €€ OT JPYTO, OrPaHNINBACT BO3MOKHOCTH
KyJIBTYPHOM HICHTUIHOCTH YHCTOH SK30TUKOM U OTJAJISIET HAC
OT MOHUMAHMS TOTO, YTO BCE HAIIIM CXOJICTBA OIPEICIISIOT HAC
Kak yacThb yenosedecTBa. OJHAKO IpecTaBICHHE IPEATIOoNa-
TaeMbIX OCOOCHHOCTEH KyJIbTYp MOBHHYETCS BCTPOCHHBIM
MpaBHIIaM, KOTOPBIE SIBISIOTCS BEChbMA HE 3aBUCHMBIMHU OT
TOJTMTHYECKOH 1 COLIMAILHOMN JIeHCTBUTEITLHOCTH.

B aHanuTH4ecKoM CMBICIIE TPOCTPAHCTBO KYIBTYPHI CTa-
HOBHTCSI CBOETO PO/ia HEHTpaIbHBIM KOHTEHHEPOM /IS KYJIb-
TYpPHBIX 0COOEHHOCTEH, OOIIECTBEHHBIX MTOPSAIKOB U HE CO-
IJIACYIOIINXCS MKy COO0W MCTOPUUECKNX BOCIIOMUHAHHH.
Takum 00pa3oM, IPOCTPAHCTBO KYJIBTYpBl AEHCTBYET Kak
HEHTPAITBHBIN OPTaHU3YIOMNI PUHINI B OOIIECTBEHHBIX
HayKax, HO B TO JK€ BpeMsI HCUE3aeT U3 KPYro3opa aHaJIUTH-
KOB T'yMaHHTapHOTro poduits. [ToaTomy nmocraBneHHas HaMu
3a/1a4a BBISIBJICHNUS CHIC(DUUECKUX YepT OpraHu3aliH KyIlb-
TYPbI H3HAYAIBHO CTPOHIIACH HA HEKOTOPBIX PA3THIAOIINX-
sl KyJIBTYPHBIX THIIaX, TOTOMY 4TO OOJBIINE KYyJIBTypHBIC
OOIIIHOCTH, XOTS ¥ pa3IMYaloTcsl B HEKOTOPBIX aCIEKTax pac-
CMOTpPEHHS, HO IMEIOT COBIIAIAIOINIEE MBIIIUICHNE, TO3BOIISIA
MIPOBOJIMTH OoJIee ITyOOKHI aHaIN3.

B cBoeM nccnenoBaHUM Mbl B3SJIM 32 OCHOBY Hay4YHBIN
MIPUHIIAIIL, YTO TOT, KTO 3aHUMAETCs U3y4YEHHEM KYJIBTYp, HU-
KOTJIa HE JIOJDKEH MPUHUMATh KyJIETYPHBIE HApPaTUBbI TPYIIIT
W MHIMBHJIOB 32 YHCTYIO MOHETY. Bymydan coBpeMEHHBIMH
JIIOZBMH, MBI TOpa3/0 OOJbIIE CBOMX MPEALICCTBEHHUKOB
XVII n XIX BB. 3HaeM 0 Oe3rpaHUYHOM Pa3HOOOpPA3UU U
HEBO3MO)KHOCTH CBEACHUSI K €THHOMY 3HAMEHATEITI0 KYJIb-
Typ, CHCTEM BEPOBAHUI, IEHHOCTHBIX TPHOPUTETOB U CIO-
co0oB penpeserTarmy. [To Mepe HaKOTIICHHUS HAIINX 3HAHUH
0 JIpyrUX KyJIBTypax U 0 HaC CaMUX pacTeT M Hallle OLIyIIle-
HHE OTHOCUTENBHOCTH. KyIbTypa MOCTOSHHO BEZIET KUTPY» C
BHEKYJIBTYPHBIM IIPOCTPAHCTBOM, TO IOMeNIasi Ty/la CBOM
CTpaxu, TO JIeJIast €T0 BMECTHIINIIIEM CBOHMX H/ICAJIOB 1 IIOCTO-
SHHO co3eplias ceOs B 3TOM IepeBepHyTOM 3epkae. C 3TuM
CBSI3aHBI CIOXKETBI TOCEIICHUS 1IapCTBA MEPTBBIX, CTPACTh K
MY TEIIECTBHAM B «HEOTKPBITBIE 36MITID (POACTBEHHOCTD 3THX
UMITYJTIECOB MOXKHO PAacKphITh Ha PUMeEpe pacckasa Yimcca
B «Aze» [lanre). MccnenoBarens KynbTypsl XX B. ¢ 11000~
MIBITCTBOM HaOITIO/IAET, KaK B AIIOXY, KOT/Ia reorpaduuecKui
PE3epB 3eMHBIX TEPPUTOPHH YKE HCUEPIIaH, BHEKYIBTYPHOE
MIPOCTPAHCTBO KOHCTPYHUPYETCS B ITOACO3HAHUN HHANBHU/IA,
YTO MPEJICTABISIET COOOH YacTh 00IIEro NOMCKa Xaoca BHYT-
pu KyasTypsl. OnHOBpeMeHHO OT MapcuaH [epbepra Yami-
ca JI0 COBPEMEHHBIX «KOCMHUYECKHX OJICCE» MPOTATHBACT-
51 BO30OHOBIICHHBIH ITUKIT: BPAKICOHBII aHTHYETIOBEUSCKHUI
MHP HEPEHOCHUTCSI B KOCMOC 110 BCEM 3aKOHaM MHU(OIIOTH-
YECKHX MpeJCTaBIeHuUH [2].

Juanornueckuil xapakrep KyJabTypbl — OMH U3 Cylle-
CTBEHHBIX €€ MMPU3HAKOB. J[MaIor OCYIECTBIACTCS HE TOJIBKO
B CO3HAHWHU M BO BPEMEHH, HO U B OHTOJIOTHYECKOM U T€O-
rpaduYecKoM MPOCTPAHCTBAX KYJIBTYPBI. bbITHE KYyIBTYpBI
OIIPE/IENIACTCS ANAIOTOM PUPOIHOTO U YETOBEIECKOTO, CY-
IIET0 1 JOJDKHOTO, CTPYKTYPHI 1 Xaoca. Heobxommumo oTMe-
THUTb, YTO M B TIPOLIECCE CTAHOBIICHUS] KOHKPETHBIX HOCHUTE-
JIEW OIIPE/IENIEHHOM KyJIBTYphbI €€ Pa3BUTHE POUCXOUT B I10JIE
JIMajiora, B3aMMOBIIUSHUS OJJHOTO Ha Jipyroro. B nenomM none
JIMajiora KyJIbTyphl B TIpOIecce €€ OBITHS MOKHO TpecTa-
BUTH KaK ()OPMY OTHOIICHHI CO CPEI0i (MTPUPOJION ), COITH-
YMOM U CO3HaHUEM (BHYTPEHHHM MHPOM uelsioBeka). Jpy-
THMH CJIOBaMH, YTOOBI OOBSICHUTH TIPHYMHBI CYIECTBOBA-
HUS OTIPE/ICTICHHBIX (DOPM M CIIOCOOOB CYIIIECTBOBAHUS KYJTb-
TYPBbI, MBI TIOJDKHBI TIOCTAPATHCS TIOHATH BCIO COBOKYITHOCTD
00CTOSITENBCTB, CPEIM KOTOPBIX JUAIOT U KOMMYHHKAIIUH
BBICTYMAIOT OTHIMH U3 ACTIEKTOB CII0’KHOTO MPOIiecca opra-
HU3ALIH CHCTEMBI KYJIBTYPHBIX IIEHHOCTEH.

Teopust auanora KynsTyp MJI0IOTBOPHO pa3padoraHa B
tpynax B. C. bubnepa. On, B yacTHOCTH, TIHIIeT: «Jlmamor,
TIOHMMAEMBIH B HIee KyJIBTYPBI, —3TO HE AUAIOT Pa3IHYHBIX
MHEHUH WIU NIPEICTABIEHNH, 3TO — BCErJa JUAJIOT Pa3Iny-
HBIX KyJBTYD (B IIpeziese — KyJAbTYp MBIIIICHHS, Pa3THIHBIX
(bopm pasymenus)» [3]. AHATU3UPYsI KOHIICTIIHIO KYJIBTYPBI
M. M. Baxtuna, B. C. Bubnep ToBopuT 0 IBYX IOFOCAX THa-
jora B Kynerype. [IepBblii — 5TO MUKpOIUAIor, BHY TPEHHUH
JIMAJIOT, OCYLIECTBIISIIOIINNCA BO BHYTPEHHEN peyuu, OH OIl-
penenseT BCIo JKU3Hb UeJI0BEYEeCKOro Co3HaHus. Bropoii no-
JFOC — 3TO AUAJIOT B «OOJIBIIIOMY BPEMEHH, AUAJIOT KYIIBTYP.

JManornaHOCTb KyJIbTypBI — HEOOXOIMMOE yCIOBHE IS
ee MoHMMaHus1. FIMeHHO B inasnore, yepes I1ajior oHa oOHa-
pyxmuBaet cebs. M. M. BaxTtun ompenenseT 3TOT TPHUHITHIT
KaK He0OXOZIMMOE YCIIOBHE CYIIIECTBOBAHMS M PA3BUTHS KYJIb-
Typsl: «B 00macTu KyIsTypbl BHECHaXOIUMOCTB — CaMbIii MO-
ry4uii peryar noHuManus. Yyxas KyJIsTypa TOJIBKO B IVIa3ax
JPYTO KyJIBTYPbI pacKpbIBaeT ceOst mojtHee u TiTyoxe (HO He
BO BCEH MONHOTE, TIOTOMY YTO MPHUIYT JIPyTHE KYJIBTYpHI,
KOTOpBIE YBUJIAT M TOUMYT etie 6onbiie). OuH CMBICH pac-
KPBIBAET CBOU ITyOHHBI, BCTPETUBIINCH 1 COTTPUKOCHYBIIHCH
C IPYTHM, 9Y’KUM CMBICIIOM: MEK/y HUIMU HaYMHACTCS KaK
ObI AMAIIOT, KOTOPBII MPEOI0IEBAET 3aMKHYTOCTh U OJJHO-
CTOPOHHOCTB 3THX CMBICIIOB, 3THUX KYyJIBTYp. MBI CTaBUM Y-
KO KyJIbType HOBBIE BOITPOCHI, KAKUX OHA cama ceOe He CTa-
BUJIA, MBI UIIIEM B HEH OTBETA HA 3TH HAIIIK BOIIPOCHI, U Uy>Kast
KyJITypa OTBEYaeT HaM, OTKPBIBAsl I1epe]] HAMU HOBBIE CBOM
CTOPOHBI, HOBBIE CMBICJIOBBIE ITyOHHBI. [TpH Takoii ananoru-
YeCKOM BCTpeue BYX KyJIBTYp OHU HE CIIUBAIOTCS M HE CMEIIIH-
BAIOTCSI, KaXK/1ast COXpaHsIeT CBOE €IMHCTBO U OTKPBITYIO I1EN0-
CTHOCTb, HO OHH B3aMMHO 00oTaImaroTes [4].

ITo muenuto H. A. bepasieBa, B Ky/sType Beeria 1eicTBO-
BAJIO /IBA Havaja — KJIIACCHUECKOE M pOMaHTHUYecKoe. B pas-
HBIE ATIOXH IPE00IIaaao TO 0JTHO, TO APYTroe HauaJlo, YTo U
cOo3IaBao MpeodIamaromunii CTHIIh KynsTyphl. Kimaccnaec-
Kas KyJIbTypa €CTh KyJIbTYpa UMMaHEHTHasI, OCYIIECTBIISIO-
asi COBEPIICHCTBO B Mpefelie, 3aMKHYTOE 3aBepIlIeHHOe
coBepIIeHcTBO Ha 3emiie. OHa CTpeMHTCs K CTporuM (op-
Mawm, He JI0ITyCKaIOIIUM ITPOPBIBOB, B HEIl HE PaCKPBIBAIOTCS
GecnpenenbHbIe fanu. PoMaHTHYECKas KyJIbTypa €CTh KyITb-
Typa ¢ TPaHCIIEHICHTAILHBIMH ITPOPBIBAMH, OCYIIIECTBIISIO-
111asi COBEPIICHCTBO B OECIIPEAEIbHOCTH, Pa3MbIKAIOIIAs 1

120



Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

HE JOITyCKalomlas COBEPIICHCTBA Ha 3eMie. DopMbI ee He
CTOJIb CTPOTH, ¥ B HEH BCET/Ia €CTh IIPOPHIBBI, 32 HEH BCer/a
packpbIBaroTCst OecripenenbHbIe fanu. Pa3BuBas 3To mpoTH-
BOITOCTABJICHNE KJIACCUYECKOM M POMaHTHYECKOW KYIIBTYD,
H. A. bepnsieB nonMevaert, 4yTo Kjlaccuueckasi KyJabTypa He
3HAET MHOTO MHUPa 38 CBONMH ITPEICIaMH 1 HUYIETO HE TOBO-
puT o HeM. PomaHTHYecKast KyabTypa BCsl yCTpEMIIeHa K CO-
BEPIIEHCTBY B BEYHOCTH U O€3MEPHOCTH. [5]. DTH 1Ba Hava-
J1a TOPOK/IAI0T BHY TPEHHUI JIMAJIOT B KYJIBTYpE.

Crpyxrypa nuanora M. ByGepa TakoBa, 9To B HEM HMEeET
MECTO B3aMMOJICHCTBUE IIPU3BIBOB)» H «OTBETOBY, KOTOPOE
JIOCTHTaeT HanboJiee MHTEHCHBHOMN aKTyalnu3aluu B cepe
MEKYEIIOBEUECKHX «TMATOTHUECKUX OTHOIIEHU». IMeHHO
9Ta cepa JeHCTBUS TUATIOrMIECKOTO IPHHIHUIIA M paccMar-
pHUBaeTCs Kak IVIaBHBIC BpaTa pealn3aliy OTHOMIECHUS « 51—
TeD>: «IIPU3BIB» M «OTBET» 3/1€Ch HAHOOJIEE YPaBHOBEIICHEI,
TaK KaK MapTHEPHI BBICTYIIAIOT B JINYHOCTHOM PAHTe, O/IMHA-
KOBOM TI0 CBOEMY aKCHOJIOTMIECKOMY CTaTycy. YelmoBek Kak
JMYHOCTB CKJIAJIBIBACTCSI, TOJIBKO BCTYIIAs B INAJIOTHYECKUE
otHomeHus. He gepe3 oTHOmIEHNE K caMmoMy ceOe, TOBOPHUT
M. ByGep, HO TONIBKO 4Yepe3 CYIHOCTHOE AMAIOTHYECKOE
OTHOIIIEHHUE K PYTOI CAMOCTH YEJIOBEK MOKET CTAHOBHUTHCS
JUYHOCTBIO M OOpeTaTh MOJHOTY XKU3HU. Kak oTmedaer
M. M. Cy660tuH, «... quajor, o M. By0epy, He €cTh TOJIBKO
TIACCHBHOE PHATHE, TPU3HAHNE, TOHUMaHHe Ipyroro. B mo-
MEHT BCcTpeud ,, 51 u ,,[p1* uT0-TO cO3/MaeTCs, MPOUCXOTUT
HEKOTOpoe ,,ipupamieHue’. To, 4T0 B TOM NPOSIBIECHUH, —
HE €CTh U3MEHEHHE ,,JIPyroro‘ o COOCTBEHHOMY 00pasIly 1
HE €CTb CTUMYJIMPOBAHHOE ,,APYTUM" NIPOSIBJIEHUE B COOT-
BETCTBHH C COOCTBEHHOU IPHPOA0iA. Bo3HMKaeT 4TO-TO, 4ero
He ObUI0 HU B ,,51°, HU B ,,[BI*, BO3HHKAET OHO, KAK TOBOPUT
Bybep, Mmexry HumMm» [6]. Takum 00pa3zom, IHamorudecKui
MIPUHIINI, BBIBOIUMBEINH M. ByOepom, iexxuT B ocHOBE ana-
J0Ta KyJIBTYP.

[MonoOHyl MoJens auanora MOXHO BHUIETb Yy
1O. M. JlotmaHa B «CTaThaX MO CEMUOTHUKE KyIbTYpb». OH
BBIJICIISACT OHATHE BHYTPEHHETO INAJIOTa Yepe3 IOHATHE aB-
TOKOMMYHHUKAIIMH, KOTJIa Pe4b HJIET O B3aUMOACHCTBHH KYJTb-
TypsI 10 cxeme «S—5I», i cxeme «SI-Ony, Koraa peds UaeT o
B3aUMOJICHCTBUN MEX/Y Pa3UUHBIMH KyJBTYpaMH. 3aKo-
HBI TIOCTPOCHHS Xy[JO’)KECTBEHHOTO TEKCTA B 3HAYUTEIBHOM
Mepe CyTh 3aKOHBI TOCTPOEHHS KYJIBTYPBHI KaK IIETI0T0. JTO
CBSI3aHO C TEM, YTO Cama KyJIbTypa MOXKET pacCMaTpUBaThCs
KaK CyMMa COOOIICHH, KOTOPHIMI OOMEHUBAIOTCS Pa3Ind-
HBIE aJIPECaHThI (KaX bl M3 HUX IS aJjpecara — «Apyroi»,
«On»), 1 KaK OTHO COOOIIEHHE, OTIPABIIEMOE KOJIICKTHB-
HBIM «sD» 4esioBevecTBa camomy cede. C 3Toi TOUKH 3peHus,
KYJIBTYpa YeJI0BEYECTBA — KOJOCCATBHBIA IPUMEP aBTOKOM-
myrukanuu [2]. 0. M. Jlorman onpenenser, 9To OqHOBpe-
MEHHas Iepesaya Mo JBYyM KOMMYHHKAaTHBHBIM KaHallaM
TIPUCYIIIA HE TONBKO XyI0KECTBEHHBIM TekcTaM. OHa cocTas-
JISIET XapaKTEePHYIO YePTy KYyJIBTYpPbI, €CITH PACCMaTpUBaTh ee
KaK eIMHOE COOOIIeHNE. B ¢BS3M ¢ 3TUM MOXKHO BBIICINTD
KyJIBTYpPBI, B KOTOPBIX JOMHHHAPOBATH Oy/IET COOOIIEHHE, TIe-
penaBaeMoe Mo 00MIes3bIKOBOMY KaHaly «SI-Ouy», u opu-
SHTHPOBAHHbIC HA ABTOKOMMYHHKAIIHIO.

EBporeiickast KynbTypa HOBOrO BPEMEHH CO3HATEIBLHO
OpHEeHTHpOBaHa Ha cucTteMy «S-Om». [lorpedurens Kyib-
TYpPbI HAXOANTCS B TIO3MIMHU HJICATBEHOTO ajIpecara, OH I0JTy-
YyaeT nH(POpPMaLUIo CO CTOPOHHI [2]. PeanbHble KyIbTypHl,

KaK U XyZ0’KECTBEHHBIE TEKCTBI, CTPOSATCS 110 MPUHIIUITY Ma-
STHUKOOOPA3HOTO Ka4aHWsI MEX/ly STHMHU CHCTeMaMH (CHC-
TeMamu THIA «S-OB» 1 «S—5»). OgHako opueHTAIHS TOTO
WJIA MHOTO TUTIA KYJIBTYpbl Ha aBTOKOMMYHHUKAIIMIO MIITH Ha
TIOTy4YEHNE UCTHHBI H3BHE B BHJIE COOOIIIEHHH MPOSIBIISIETCS
KaK TOCTIONICTBYIOMIas TeHAeHINA. OCOOEHHO pe3Ko OHa CKa-
3BIBACTCS HA TOM MH(]OJIOTH3NPOBAHHOM 00pase, KOTOPbIH
Ka)k71asi KyJIbTypa CO3/1acT B KaUECTBE CBOETO NICHHOTO aBTO-
roprpeTa. JTa MOJIeNb OKa3bIBaeT BO3/ICHCTBIE Ha KYJIBTYP-
HBIE TEKCTBI, HO HE MOXKET OBITh C HUIMH OTOK/IECTBIICHA,
WHOT/IA SIBJISISICH 0000IIEHUEM CKPBITBIX 38 TEKCTOBBIMHU ITPO-
THBOPEUHUSMH CTPYKTYPHBIX TPUHIUIIOB, 2 MHOT/IA IPE/ICTaB-
JISISL IPSIMYTO MIX TIPOTHBOTIOI0KHOCTb.

Oco0eHHOCTh KOMMYHHUKaTHBHBIX ITPOIIECCOB 0OBSCHSI-
€TCs TUIIOM KyJIbTYpbl. KynbTypsl, OpreHTHpOBaHHBIE Ha
COOOIIEHHUs, HOCAT OoJiee MOABMKHBIN, THHAMHUYIECKHUI Xa-
paxtep. OHE UMEIOT TEHJCHIINIO O€3rPaHIIHO YBEININBATh
YHCIIO TEKCTOB M AIOT OBICTPHIi MpupocT 3HaHU. Kitaccu-
YECKHUM MIPUMEPOM MOXKET CUUTATHCS €BPOTICHCKAs KYJIBTY-
pa XX B. OG0POTHO CTOPOHON ITOTO THTIA KYJIBTYPHI SIBIISI-
eTcsl pe3Koe pasJielieHre o0IecTBa Ha MepelatoliX U IpH-
HUMAIOIINX, BOSHUKHOBEHNE TICUXOJIOTHYECKON yCTAaHOBKH
Ha TOJIy4eHUE UCTHHBI B KAY€CTBE TOTOBOTO COOOIICHHS O
4y’KOM YMCTBEHHOM YCHJIHH, POCT COIIMAIbHON MaCCUBHO-
CTH TEX, KTO HAXOJIUTCS B TO3UIINH TTOTydaTesiei COOOIIECHNMSI.
OueBHIHO, YTO YHUTATEINb EBPOIEHCKOTO pOMaHa HOBOTO Bpe-
MeHH 0oJiee ITacCHBEH, YeM CITyIIaTel b BOIIICOHON CKa3KH,
KOTOPOMY €Ile ITPEICTOUT TPAHC(POPMHUPOBATD MOITyYCHHBIE
WM IITaMIIbI B TEKCTHI CBOETO CO3HAHHS, TOCETUTEINb TeaTpa
TacCUBHEE yYaCTHHUKA KapHaBasia U T. 1. TEHICHIUS K yM-
CTBEHHOMY MOTPEOUTEIBCTBY COCTABIISIET OIIACHYIO CTOPO-
HY KyJIBTYPbI, OPUCHTHPOBAHHOW HA OJHOCTOPOHHEE MOy~
YyeHue MH(OOPMAIH H3BHE.

KynsTypbl, OpueHTHPOBAaHHBIE HA aBTOKOMMYHHKAIHIO
CIIOCOOHBI pa3BHBATh OOJIBIYIO JTyXOBHYIO aKTHBHOCTb, O/
HaKO OHH YaCTO OKa3bIBAIOTCS 3HAYUTEITEHO MEHEE IMHAMU Y-
HBIMH, 9€M 3TOTO TPeOYIOT HYXKIBI YEIOBEUECKOTO 00IIIe-
cTBa. MlcTOpHUEeCKHi OITBIT TOKA3bIBACT, YTO HAHOOIIEE JKH3-
HECTOHKHNMH OKa3BIBAIOTCS T€ CHCTEMEBI, B KOTOPBIX OophOa
MEXIY dTHMH CTPYKTYpPaMH He TPUBOANT K O€3yCIOBHOM
mo0erte Kakoi-100 oHOHM 13 HIX. OIHAKO B HACTOAIIIEE Bpe-
MsI MBI BCE €III€ BEChMa Y/IJICHBI OT BO3MOXKHOCTH CKOJb-TIH00
000CHOBaHHO MPOTHO3UPOBATH ONTHMAIIBHBIE CTPYKTYPBI
KyJBTYpbI. JIJ1s1 3TOTO CIIeyeT HOHSATH 1 OITHCATh NX MEXaHU3M,
XOTs1 ObI B HanOOJIee XapaKTepHBIX MPOSBICHMIX [7].

370 HE HYKIAJIOCh OBI B TIOSICHEHNH, €CITH OBI CBOMCTBEH-
HBI COBPEMEHHOW HayKe paJIMKaJIbHBII MYJIBTHKYJIBTYpa-
JM3M HE TOPOKAaT Maccy npoOsieMHbIX cutyanuit. «Ilox
PpaIUKaIbHBIM, MM MO3aMIHBIM MYIBTHKYIBTYPATH3MOM, —
nurniet C. benxabuo, — s MOHUMAFO TOUKY 3PEHUSI, COINIACHO
KOTOPOH TPYNIIBI IFOEH U KyIBTYpPBI IPEICTABISIIOT COO0H
YeTKO pa3/JeIieHHbIC U UICHTU(HUINPYEMbIE OOITHOCTH, KO-
TOpPBIE COCYIIECTBYIOT JPYT C APYTOM MOAOOHO 3IEMEHTaM
MO3aMKH, COXPaHss )KECTKUE IpaHuLlbl. B ocHOBE Moel Tpak-
TOBKHM KOMITJIEKCHOTO KYJIBTYPHOTO IMaJIoTa, HAIpOTHUB, JIe-
KHUT HE BU3yallbHas, a 3BykoBas Metadopa. Ham crnemyer
paccMmarpuBarh YeJIOBEYECKUE KYJIBTYpPbl KaK MOCTOSHHOE
CO3JJaHUE, N3MEHEHHE U CYKICHHE BOOOPaKaeMBIX TPAHHI]
MEXJy ,,HaMH U ,, APYTUMU, ,, IPYTOI“* Bceraa Takxke BHYT-
P¥ Hac, OH OJIMH U3 Hac. MBI CTAHOBHMCS CaMU COOOM TOJIb-
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KO TIOTOMY, YTO OTIIHYaeM ceOsl OT peasbHOTO, a Jalie — BO-
obpaxkaeMoro ,,ipyroro » [8]. PeaibHOE CTOJKHOBEHHE MEXK-
Iy Pa3HBIMH KYJTBTYPaMHU CO3/IaeT HE TOJIBKO COOOIIECTBO
00CyXIeHUs, HO M cO00IIecTBO B3anMo3aBucumoctu. Cie-
JTOBATENBHO, (PYHAaMEHTAIBEHBIM PA3THIAEM MEKIY KyTb-
TypaMH BEICTYTIACT O3UIINS OCBAWBAIOIIETO MU YEIOBEKA,
KOTOPBII CO3/1a€T OCHOBHBIE ITapaInTMbI IIO3HAHHS OKPYKa-
OIIETO MUPA, OTHOBPEMEHHO CO3/IaBasi M pa3pymias TpaHu-
Il KYJIBTYD.

CutyaIus TOHIMaHHUS — 9TO HE0OXOTUMOE YCIIOBHE JTH-
anora KyneTyp. K. Slcnepc ormeuaert, uto «mpobiema B3au-
MOTIOHUMAHHSI, OTKPBITOCTH, IHAJI0Ta PA3IMYHBIX KYIBTYD,
HApOJIOB U PEITUTHH — HE POCKOIIIb, a KIU3HEHHAs HEOOXOIH-
MocThb». Hu 0/1Ha KynbTypa He CylIecTBYET H30JIMPOBAHHO.
B mporiecce cBoel KU3HEACATEIPHOCTH OHA TOCTOSTHHO 00-
pariaeTcst MiM K CBOeMy MPOILIOMY, WM K OIBITY JPYTHX
KyJ6Typ. HeoOX0mmMo OTMETHTD, 9TO HE BCAKOE B3aNMOICH-
CTBHE KYIIBTYp €CTh TUAJIOT. KyIBTyphI BCTYIIalOT B KOHTAKT C
Pa3IMYHBIMHU LIEJISIMU: YTUIINTAPHBIMU (KYJIBTYpa paccMar-
pHBacTCs KaK «MaTeprainy), TO3HaBATeIBHBIMH (KYIBTypa Kak
npeaMeT uzydenus) [9] u T. 1. J{uanor BO3MOXKEeH TOIBKO MEXK-
Iy PaBHOTIPaBHBIMH, PaBHOIIEHHBIMHU KyJIBTYpPaMH, YTO HE
UCKJIFOYAET UX PA3INUUi, YHUKAJIbHOCTH, HETIOX0)KECTH.

CeroyiHst OOJBIIMHCTBO U3 HAC SIBIISIIOTCS WieHaMH Oosee
YeM OJIHOTO COOOIIecTBa, OoIee YeM OIHOM S3BIKOBOH TPyTI-
TIb1, O0JIee YeM OHOTO STHOCA. MUILTHOHBI JIFONIEH B MUPE BOB-
JICYCHBI B MUTPAIIMOHHBIE TIOTOKHU 110 SKOHOMHYIECKUM, TIOJTH-
THYECKHUM HJIM TBOPYECKUM IpuurHaM. B Gorbiieit Mepe yem
KOTZIa-TH00 TIPEXKIE, «ITOMTHHHBIC) HAIINH, «IHCTHIC) S3BIKO-
BBIC TPYTITHI M He3aMy THEHHBIE STHIUIECKIE ICHTUIHOCTH Ceii-
qac (paKTHYECKH SBIIIOTCS] BOOOpayKaeMbIMH COOOIIECTBAMU.
DT coo0IIIecTBa BOHUKIIN B BOOOPaKEHHH IT0ATOB, POMAHHC-
TOB, HCTOPHKOB 1, KOHEYHO, TOCYIAPCTBEHHBIX JIesiTeNeit 1 nyie-
ororoB XX B. [In1st yTBep K IeHHS HOPM BCEOOIIIETO YBKEHHUS U
STaJIUTAPHOIN B3aUMHOCTH HYKHBI CTPATET M, 3aMMCTBOBAHHBIC
W3 Pa3IUYHBIX TPAIUIHMH HHIT0CO(CKOM MBICIH, TOCTHT AKOIICH
BOITPOCHI ITOBE/ICHMS YesioBeka 1 oOperenws 3Hauws. [lapamgok-
casibHO, HO YeM OOJIbIIIe MBI TOHUMAaeM, TeM OOJIbIIIE CIToco0-
HBI IPOCTUTH. B M3ydeHNN 4enoBeYecKoi KyIBTYpBI B 001IIe-
CTBA ICUCTBYET PUHIIMIL: BCE OHSTH — 3HAYUTH BCE IPOCTUTE.
HopMBbl B MUHIMAITBHOM FIX CMBICIIE HEOOXO MBI, 9TOOBI J10-
CTUTHYTB KOHCEHCYCa, K KOTOPOMY YIaCTHHKH IIPUTILTA PAITHO-
HaJBEHO M CBOOOJTHO.

[Ipouecc noHMMaHus Ipyroi KyJIbTyphl — 3TO BCEra e
Borpomatoiero. CMbIci, 00HAPYKUBAIOIINICS TIPH BOTIPO-
[ITAHWH, 3aBUCUT OT YMEHU HaXOAUTh OTBETHI U3 yCIOBUH
MI03HABATEIBbHON CBOOO/IBI BOMPOIIABIIET0. 3/1€Ch CMBICI
BBICTYIIAeT KaK KyJIBTYPOJIOrHYeCKas KaTerOpus, TPOMEKY-
TOYHASI CYIIIHOCTh, HAXOASAIIASICS MEXK Ty MUPOM TIePEIKUBA-
eMBIX Tpa)eHOMEHOB U MHPOM MX HHOOBITHHCTBEHHBIX Ce-
MHOTHYECKHX SKBHBaJICHTOB. CMbICT fuHamMu4eH. OpraHu-
3ysICh B 3aBEPIICHHBIC HOYMEHAIBHBIE CTPYKTYPBI, CMBICIIBI
OTIPEIMEYMBAIOTCS, 3aCTHIBAas B KOHEUHBIX M CIWHUIHBIX
dopmax, 0Opa3yomuX MPEIMETHOE TEIO0 KYJIBETYphl U OT-
MIPABHOM ITYHKT JUIsl AaTbHEHIIIEro CMBICII000pa30BaHMsI.

Takoe MOHMMaHNUE CMBICTIA Pa3BOJUT KYIETYPOIOTHIO C
CEeMHOTHUKOM. Jlpyrast KyibpTypa He MOJTYUT, OHA SIBJSIET HaM
3HaKH CBOETO OBITHS, HO PACKPBITHE COICPKAHIS STHUX 3HA-
KOB BCET/[a 3aBUCHT OT BOIIPOCOB, KOTOPBIE 3a]1a€T KYJIBTYpe
ucciaenoBarenb. [ Toro 4ToObl CTa’T BO3MOXKEH JTHAJIOT

MEK/Ty UCCIICJOBATENEM U KyJIBbTYPOH, HEOOXOIMMO MOJIE TSt
nuanora. Ero cocTaBisIFOIIMMHU MOTYT BBICTYIIaTh COBOKYTI-
HOCTH MPOIIEAYP MBICIUTENBHOM N TeTbHOCTH, 3aKPETICH-
HBIE B 0OCOOBIX CTHIIMCTHKAX MBIIIUICHHS (HAIIPUMEp, paruo-
HaIM3M, (EHOMEHOIIOTHS ), CTUIIA UCKYCCTBA, TPAIUIINH, CO-
BOKYITHOCTH HOPMATUBHO-IICHHOCTHBIX YCTAHOBOK M T. 1. [Tpn
9TOM CJIEJlyeT YYUTBIBATh, YTO TIOHUMaHNE — BCET/Ia CTOJIK-
HOBEHHE TMPUBBIYHOTO M HETIPUBBIYHOTO. TyT Ba’KHO yMETh
TIOMBICITUTB «HHOE», T. €. OTCTPAHHUTCS OT MPUBBIYHOTO. Kpo-
M€ TOT0, 3/I€Ch €IIIC OCYIIECTBISIETCSI COOTHECEHNUE, (pUKCa-
LIUsI Ha TEPPUTOPUH CTHIISI, BDEMEHH U CIIoco0ax MO3HaHMSI.
(o1 CTHIIEM MBI TOHUMAEM I10JI€ TO3HABATEIBEHOTO ¥ TBOP-
YEeCKOTO Iuanora B Kynsrype). CTuinb 00pasyeT moie KoMMy-
HUKALUH, TJIC JIOJIU OJIHOW KYJIBTYpPBI BOILIOLIAIOT CBOE -
XOBHOE €JIMHCTBO, MEPETAIOT APYT APYTY TEXHOIOTHIECCKHUE
TIPUEMBI JIeJIaHNs1, TBOPEHUS ¥ TOHUMAaHUSI JIPYT ApyTa.

«IToHMMaHuE — 3TO HE CEHCOPHBIN, & KOMMYHHUKAaTHB-
HbII onbIT. KOMMYHMKAaTHBHBIN ONBIT — 3TO pa3roBOp U MO-
HUMaHHe, BOSHUKAIOIIEE MKy IBYMS CyObEeKTaMHt, KakK-
JIBII W3 KOTOPBIX SIBISICTCS YYaCTHUKOM IIEPETOBOPOBY», —
mumret FO. Xadepmac [10]. OH paccMaTpuBacT CUTYanuo
TTOHUMAaHHsI B KOMMYHUKATHBHOM JCHCTBUHU KaK OPHEHTH-
POBaHHYIO Ha CyIIECTBYIOILYIO B KyJIBTypE CUCTEMY [IEHHO-
creit n HopM. FO. Xabepmac OCHOBBIBAET CTPATErHIO TIOBE-
JeHUA (COMAIFHOTO JEHCTBHUS ) HCXOIS 3 IPHUHATHIX B 00-
IIECTBE COLMAIBbHBIX HOPM, M OCHOBHAS €ro JMJIEMMa COCTO-
UT B TOM, YTOOBI BBISICHUTB, HACKOJIBKO OHA COOTBETCTBYET
panroHAIBHBIM apryMEHTaM ¥ HAaCKOJIBKO ATH PallMOHANb-
HBIE MIPUHINIBI OTPAXKAIOT EHHOCTHYIO MPUPOJLY TPHHS-
THIX B JJAHHOM 00IIIecTBE HOpM. B 3TOM cMBIcTe B €T0 Teopun
HET IPOTHBOPEUNH MEK/Ty TO3HAHHEM U COLMAIbHBIMU HOP-
MaMH, ME/Ty ICTHHON U [IEHHOCTBIO.

KomMMmyHHKaTHBHOE JIeliCTBHE OITMPAETCS HA TAKUE CHM-
BOJIMYECKHE (S3BIKOBBIC MIIN HESA3BIKOBBIE) AKTHI, TIPH ITOMO-
I KOTOPBIX CyOBEKT MOXKET MOHUMaTh U KOHTPOJIMPOBATH
JecTBus okpyxaronux jgrofaei. C oqHOM CTOPOHBI, KOMMY-
HUKATUBHOE JICHCTBHIE HANPABIECHO HA COOOIIEHHUE, C APY-
TO¥ — Ha IEPErOBOPBI, TOCKOIIBKY SI3BIKOBOE COOOIICHHE JI0-
CTHTAET CBOEH IIETH, €CITH IPUHUMACETCS IPyTUMH YIICHAMA
SI3BIKOBOTO coobmiecTa. [Ipu 9ToM, ¢ TOUKHM 3peHus JIeSTeNb-
HOCTHOTO ITOAXO0/, BXKHO HE CTOJIBKO COJIEPKAHIE, CKOIIBKO
(dopma, «Omaromgaps KOTOPOH OCYIIECTBIACTCS IO CTIKCHUE
KoHceHcyca». OfHaKo MTOHNMaHUe HEBEPHO OrPaHUYUBATh
YHCTO PEYEBBIM aKTOM, TaK KaK L[E]Tb OOILICHUS JISKHUT BHE
si3bIKa. B TakoM ciryyae ero MOKHO OTPEJICIHUTh KaK 4acTh
conmansHoTO AericTBus. OnHako FO. Xabepmac Bo3paxkaeT
poTuB 310r0: «IlOHNMMaHue — 3TO HE CaMU IEUCTBHS, & UX
koopauHaiys». ColuaabHOE ISHCTBIE 0Ka3bIBACTCS OJTHO-
BPEMEHHO KOMMYHHUKATHBHBIM. « Te0opHsi KOMMYHHKAaTHBHO-
TO JICHCTBUS BUUT CBOIO 33/]a4y B COCITMHEHHH YKOHOMH-
YECKOTO ¥ HPABCTBEHHO-MCTOPUYECKOTO JICHCTBUSI ITyTEM
OpraHM3aly O0IECTBEHHOH KPUTHYECKOH pediekchn mo
MTOBOJY CTpAaTeTHYecKuxX pemennit». OcHOBHAs mpodieMa
371€Ch — 3TO IPOOIEMa HHTEPIPETAIMH ITTABHOTO TTOHATHS —
TIOHSITHSL «CMBICIT». CMBICIIONIONAraHue — 3T0 KOMMYHHKa-
TUBHBII OIIBIT, IPEANOJIAralolNi y4acTie B MPOLECCE T0-
HUMaHUsI, ysiCHEHMs1. YelloBeK BCer/ia OlleHNBACT TO YTO €CTh
Ha OCHOBE COIMAIBHO 3HAYMMBIX 00Pas3IoB.

KomMMyHHKaTHBHOE JIefiCTBHE BKIIIOYAET KaK COOCTBEH-
HOE MPENOYTEHNE, TaK U OLICHKY NPUTSA3aHU Jpyroro. OTo
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JeiCTBHE KaK CHMBOJIMUECKH OTIOCPEIOBAHHAS HHTEPAKITHS,
BO-TIEPBBIX, 331a€T CUCTEMY OTCUETA JISl OMCAHNUS ¥ TOHU-
MaHHS TPOUCXOISAIIETO, ISt €T0 KOHCTPYHPOBAHIS KaK TPeI-
MeTa [03HaHMUs, BO-BTOPBIX, SIBIISICTCS KOHKPETHO-MCTOPUYEC-
KHM IIPOIIECCOM IPOU3BOICTBA CONUATBHON PEaTbHOCTH.

Kputnaeckas peduiekcusi OpueHTHPYET HE TOIBKO Ha
OCO3HaHHE MTPEANOCHIIIOK TOHUMaHHsI, HO ITPEX/Ie BCEro Ha
PacKpBITHE CHCTEMAaTHIEeCKHUX Pa3phIBOB KOMMYHHKaINH. Ee
OpPHEHTHpYIOIIee 3HAYEHUE COCTOUT B HAIPaBJICHHOCTH Ha
JeficTBrE, HAa PEKOHCTPYKIIUIO 10 TEOPETUIECKOTO 3HAHMS,
Ha KOTOPOE OITUPAETCs TOBOPSIIMI 1 ACHCTBYIOIINH CyOBEKT,
Ha PEKOHCTPYKIIUIO TPaBHJI, IIPU TIOCPEICTBE KOTOPBIX J0C-
TUTAETCS S3BIKOBASI KOMIIETEHTHOCTb, BO3HHUKAOIIas Oaro-
Japs ACHCTBHIO HHCTUTYTOB, 00pa3yIOIINX 10S3bIKOBOH KOH-
TEKCT KOMMYHHKAIWH. Teoprsi KOMMYHHKaTHBHOTO JICHCTBUS
TEKCTa CBSI3aHa C MPAKTHYECKUM IMPOIeCCOM KOMMYHHKa-
MU, BKIFOYAIOIINM peIICKCHI0 U KPUTHKY CAMHUX OCHOBA-
Hui KoMMyHuKarmu [10].

CounanbHble ISHCTBUS SBISIOTCS HHTEIIMOHAILHBIMHY B
ITIPOKOM CMBICIIE 3TOTO CIIOBa, U cpean HuxX H0. Xabepmac
BBIJICISIET OTPAHUYHBIHN CITy4ail — CTpaTern4ecKoe IeHCTBHE,
CBSI3aHHOE C KaTETOPHUAMH BIIACTH, OOTaTCTBA, HHCTUTYTAMHU
n nensimu. «Takue perieHus yKOpeHEeHbI TakKe B aHTPOTIO-
JIOTHH, B KYJBTYPHBIX TPAJMIHSIX, B TOM YHCIIE U B HE SKCILIH-
OHUPOBAaHHBIX, HO BBICTYIAIONINX YCIOBUSAMH TTOHUMAHUS
MOCTYTKOB. B 1esITeIbHOCTH OHU MTPOSIBIISTIOTCSI KaK IPYIIIO-
BBIC OXKMIAHUS, CTEPEOTHITHI TOBEICHHUS, KYJIBTYPHBIE 00pa3-
1IBI, BEIpKAIOIIME caMoco3Hanue obiectsa. [Ipn3naBas Bce
STH MOpAJIbHBIE TIPaBIJIA, TO3UTHBUCTHI-COITHOIOTH HE CUH-
TaIOT UX CYOBbEKTUBHBIMU U TEM CaMBIM HYKIAIOIINMUCS B
KaKOM-TO CIIEIIMaJIbHOM ,,TIOHUMaHUU “.<...> CJIOKHBIE KYJIb-
TYpHBIE ISHCTBUS TPEOYIOT OTCHUTKA K CIIETTM(DUIECKIM IS
TOTO WJIM MHOTO 00IIecTBa HOPMaM M BEPOBAHUSIM, OJIHAKO
CYIIECTBYIOT TaKWe MOCTYIKH, KOTOPBIE XapaKTePHBI IS
JF000T0 YEJTOBEYECKOT0 OpPraHU3Ma, TaK KaK XapaKkTepru3yoT
CTUMYJIMPOBaHHOE NoBe/eHue. LlenepannonanbHOCTb 311€Ch
3amaeTcsd KaK aJanTanns B paMKaX OTHOIIEHUS ,,CTUMYIT —
peaknus [10]. Eciu mpuMeHUTB 3T0 00BSICHEHUE K OTHAJICH-
HBIM UCTOPHUYECKHUM 3II0XaM, K APYTOi KyIsType, TO OHO,
BEPOSITHO, TAKXKe MOTPeOyeT repMEeHEBTHYECKOTO TTOHUMa-
HUs, 100, HaBepHOE, HET HU OJHON MOTPeOHOCTH, KOTOPYIO
OBl 4eTIOBEK HE CyOIMMHUPOBAI B KYIBTYPHBIH aKT.

PesgynbraTtom uanora KyJabTypbl U KyJIBTYD SIBISICTCS Ha-
CBIIIICHNE COZICPKaHMS KyJIbTyphl HOBOH MH(poOpMarmenn u
HOBBIM 3HaHHEM. TakuM 00pa3oM, 1000 AUAIIOT BEI3HIBACT
K )KU3HU BCE HOBBIE M HOBBIE KOMMYHHUKATHBHEBIE 0COOCHHO-
CTH KyJIBTYpBI. B trasore nposiBisieTcst ee KOMMYHHKaIMOH-
Hast QYHKIHS, @ caMa CUTYalMsl IMaiora — 3TO CTOJIKHOBE-
HHUE IIEHHOCTHBIX MHUPOB KYJIBTYP, YTO B CBOIO OUEpeIb IM0-
POXJIAET CUTYAIHIO OCO3HAHUS 1, MOXKET OBITh, JIaXKe TIepe-
OLIEHKH COOCTBEeHHBIX IIeHHOcTeil. Eme M. Bebep ompenernsin
COIMAJIBHOE MTOBEJICHNE KaK MOTHBHPOBAHHYIO U COLIUAIIb-
HO OpPHEHTHPOBAaHHYIO CyOBEKTHBHYIO eATeNFHOCTh. OHa
HE MOXKET OCYLIECTBJIATHCSA BHE LIE€TIEN U LIEHHOCTEM, U Ha-
OJrozieHHe B HEH OCYIIECTBISIETCS] KaK TOHUMaHUE CUMBO-
JIOB. DTOT OTIBIT MIOHIUMAaHUS HE €CTh YTO-TO IIPOU3BOIIBHOE,
100 OH KOHTPOIIUPYETCS] KOMMYHHUKAINEH ¢ 00bEKTOM, J1aXKe
ecir 00BEKT HE CyIIecTBYeT. TakuM 00pa3oM MPOUCXOANUT
pedrekcuBHOE yIBOEHHE YacTel Mupa. MlHade roBopst, MUp
HaYMHAET CTPYKTYUPOBATHCSL.

Ha npoTspkeHnn nCTOpUn 4enoBedecTBa 0000IIeHHAS
MOpaJIbHAs TO3UIINS PABHOTO OTHOLIEHHMS YTBEPIKAANACh KaK
Yepes3 B3aUMOJICHCTBIE, TaK U Yepe3 CTOIKHOBEHUE KYIIBTYP,
MOCPEACTBOM JIH00 KOMMEPIHH, JIN00 BoiH. Ee nosiBienuro
CITI0COOCTBOBAIM KaK MEXITyHAPOIHBIC COINIANICHHS, TaK 1
MEKTyHapOIHBIEC YTPO3EL.

KoneuHo, ncroprudecknii 1 MOpaJIbHBIN ONIBIT 3aCTaBIISIET
HAaC BEPHUTH B BEPXOBEHCTBO BCEOOIIHX IIPaB, HO MOZIEITb KOM-
TUIEKCHOTO KYJIBTYPHOTO INAJIoTa He MOATBEPIK/IALT, UTO JPY-
THe KyJIBTypPHBIE TPAJIULUH W )KU3HEHHBIC MUPBI BOCIIPHUM-
YHBBI K 001I[eYeI0BeYeCKMM HOpMaM. Takum 00pa3om, OITbIT
JOCTHIaeTCsI TOJBKO YEPEe3 MOPAJIbHYIO TPaHC(HOPMALHIO.

Oburaemas BcelleHHas KyJIbTYp BCETia sBIIETCS HaM BO
MHOKeCTBe. B ciio)kHOM jinasore Ham ciieayeT ObITh BHUMa-
TEIBHBIMH K N3MEHEHHIO O3UIINH JPYTOTO U ce0sl, KHACH U
«ux». [TonyunB Goraroe, HaNOJIHEHHOE KOHTEKCTOM TIPE/I-
CTaBJICHHE O APYTUX MUPAX, Mbl yOEXKIaeMcsl, 4TO CBOHCTBEH-
HOE UM ITOHUMaHHE COLMAIIBHBIX OJar JO0IyCKaeT MHOTO-
CMBICJIOBBIE ¥ B3aHMOIIPOTHBOPEUMBBIC OlIeHKH. [Toto0Has
CIIOXKHOCTB MICTOJIKOBAHHMS IaeT HAM BO3MO)KHOCTB BCTYIIHTh
B JIMAJIOT C STUMH MUPaMH.

Kak MBI y)xe oTMedand, IHanorHYHOCTb KyJIETYPBI — He-
00X0/IMMOE YCIIOBUE ISl ee MOHUMaHUs. [IoHsATHS «KoMMY-
HUKAIHS ¥ «THAJI0r» Pa3iIMYHbl B CBOEM CoziepkaHuH. J{ua-
JIOT — 3TO B3aMMoJeiicTBre, O0LICHNE (BHYTPH KYJIBTYPHI U
BOBHE €¢), 8 KOMMYHHKAIIUS — 9TO CTPYKTypa CaMoil KyJIbTy-
PBI, ee BHYTPEHHETo MpocTpaHcTBa. Kyinbrypa HaXOAUTCs B
TIOCTOSIHHOM JIMajiore cama ¢ co0oH (BO BpeMEHN ), H C IPYTH-
MH KyJIBTypaMH (B IPOCTPAHCTBE HACTOSIIETO), TEM CaMBIM
AKTHBH3HPYS BCE BO3MOXKHBIE CBOM KOMMYHHKATHBHBIE CTPYK-
Typbl. MBI yTBEpIK/1aeM, 4TO HaIlla TOYKA 3PSHHS Ha KOMILIEK-
CHBIH KyJBTYPHBIN JHAJIOT MIPEICTABISIET Co00it Ooree amek-
BAaTHOE, 00JIe€ COOTBETCTBYIOIIEE ONBITY U 00JIEe TOYHOE HO-
HUMaHHE MPOLECCOB Pa3BUTHSI YEJIOBEYECKON KyJIBTYPBI H
HCTOPHHU M MOXKET CITy’KUTh OCHOBO IMOHMMAaHUsI ITporecca
CaMOOpraHn3aluK IEHHOCTEH U CMBICIIOB KYJIBTYPBI.
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A.N. Gorodishcheva, L. Yu. Konnikova

DIALOGUE AND COMMUNICATIONS IN CULTURE
AS THE BASES FOR CREATION OF THE THEORY SELF-ORGANIZING
OF VALUES OF CULTURE

In article the ratio of concepts dialogue and the communications in culture with reference to process of formation of
valuable systems of culture is considered. Treating culture as the way of ability to live of the person and a society in
historical space are analyzed forms of communication processes in axiology a context from positions of the social -
communication approach.
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VIIK 167

C. 1O. [Muckopckas

JUAJIEKTHYECKAS CUCTEMA TEOPETU3UPOBAHUSA
N EE METOAOJIOTNMYECKHUE CTAHIAPTbBI

Paccmompennl 6onpocsl cospemenozo Hayuno2o nosnanus. Ilokazano, 4umo na 0owenayyHom yposne OUaIeKmuyecKotl
cucmeme meopemusupoO8aAHs cOOMBEMCMEYION Memoobl AHAIU3A U CUHME3d, UHOYKYUY U 0eOYKyuU, ouarekmuxa abcm-
PAKMHO20 U KOHKPEMHO20, CUCIEMHDbILIL, CIMPYKMYPHO-QYHKYUOHATLHBIL U CYUWHOCHBILI UCCIE008AMENbCKUE NOOXO0ObI.

BceoOmim, onpeaesronM METOIOM JTHAJICKTHIECKOH
CHCTEMBI TEOPETH3NPOBAHNS BBICTYIIACT IHAICKTHKA. BBICKa-
JKEM TIPETONIOKCHUE, YTO HA OOIICHAYYHOM YPOBHE €if co-
OTBETCTBYIOT METO/IbI aHAJIM3A Vi CHHTE3a, MHIAYKIIAH 1 IeTyK-
[IUH, TAATCKTHKA a0CTPAKTHOTO U KOHKPETHOTO, CHCTEMHBIH,
CTPYKTYPHO-(DyHKIIMOHATBHBIN W CYIITHOCTHBIN HCCIIEIOBa-
TEITBCKUE TIOIXO/IBI X KPATKO OXapaKTEPH3yeM KKIbIN 13 HUX.

MeTonbl aHaJW3a U CHHTe3a. bynyun oTpakeHUEM U
00001IeHIEM TIPAKTHYECKON ACATeITbHOCTH, TIO3HABATEIIHHAS
JIeSTCIIBHOCTD YEJIOBECKA MPENICTABIISACT COOOM SAMHCTRO IBYX
MIPOIIECCOB — PACWICHEHHUS U COSTNHECHNUS BBIICIICHHBIX dJIe-
MCHTOB B HOBBIC COUCTAHMS. BhIjieicHre B CO3HAHNH TEX WU
WHBIX CTOPOH MCCIIEIyeMOTO IEJIO0T0, & TAK)KE COSTNHCHHE
WX C TIENTBI0 TIOTyYeHHUSI HOBOTO 3HAHUS SIBJISICTCS CYIIIECTBEH-
HBIM aCMIEKTOM TEOPETHICCKOTO UCCIICIOBAHHUS JICHCTBUTEITh-
Hoctu. B xoz1€e uccnenoBanys 3akOHOMEPHOCTEN O3HABATENb-
HOW JICATEIbHOCTH U, B YaCTHOCTH, TIPOIIECCOB PACUICHCHHUS
TIpeaMeTa MBICIH Ha OTICTBHBIC YIEMEHTHI HIIH KE COSANHE-
HUS IOCJICTHHUX B ONIPE/ICIICHHBIC COUCTAHMUS, IS TOCTHKE-
HUSI HCTHHHOTO 3HAHHS OBUTH BBIPA0OTAHBI METOIbI aHAITN3A
W CHHTE3a. DTH METOJBI JUAJICKTHYCCKH B3aMMOCBSI3aHbI:
Pa3JI0KECHUE CIUHOTO HA OT/ICIILHBIC JIEMCHTHI HCKITFOUACT
WX COSTMHEHNE B €ANHOE I1e10€, OIHAKO B ICHCTBUTEIFHOCTH
OHH HE TOJIBKO MPEIIOJIAratoT IPYT APyTa, HO ¥ HE MOTYT IPYT
0e3 pyra CyImecTBOBaTh. JlefcTBUTEIFHO, aHATNTHYCCKUH
TIPOIIECC HEBO3MOKEH, €CITH HE COBEPIIIMIICS CHHTE3, IIOCKOITh-
Ky aHaJIA3 JIOJDKCH pasiiaraTh Ha OT/ICJIbHBIC 3JIEMCHTHI (CTO-
POHBI, CBOMCTBA) KaKOE-TO IIEJI0E, KOTOPOE Y)KE €CTh Pe3yiTh-
TaT CHHTE3a KaK COCIMHEHHUS OTPEICIICHHBIX JICMCHTOB.

Taxk, U1 TOTO 9TOOBI OBLT BO3MOYKEH aHAJIH3, HATIPUMED,
KaKOTO-JT00 YyBCTBCHHOTO BOCIIPHSITHSI WU ITPEICTABIICHUS,
9TO BOCTIPHUSATHE WIH MPEACTABICHUE JIOJKHO BO3HUKHYTh. A
BO3HUKACT OHO B Pe3yJbTaTe CHHTE3a, COCIMHEHUS OTICITh-
HBIX OIIYIICHUH B eAnHOE 11es10e. TOYHO Tak ske 00CTOUT JIETI0
C CHHTE30M: CHHTE3 HEBO3MOXKEH, ECIIH TIPEIBAPUTEIFHO HE
OCYIIECTBIICH aHai u3. Ha 3TOT ke MOMEHT yKa3bIBacT
B. I. AdanacreB: «Ctporo roBopsi, mapagokca 0 TOM, 4TO
HEJb3s TI03HATH 11eJI0€ PAaHBIIIe JacTel, TOCKOIBKY MO3Ha-
HUE IIeJI0T0 MperonaraeT 3HaHUe 0 ero 4acTsx, He Cyle-
cTByeT. M menoe (cucrema), v 9acThb (KOMIOHEHT) TTO3HAIOTCS
B OJTHO U TO JK€ BPEMsL: [TO3HABA 11€J10€, MBI [TO3HACM €0 KaK
00pa3oBaHHOE U3 ONPEICTICHHBIX YacTeil, ToTIa KaK Mo3Ha-
Basi YaCTU, MbI TIO3HAEM UX KaK YaCTH UMEHHO JIaHHOTO I1e-
noro. ITo3HaBaTh 11€710€ U 4acTH OJHOBPEMEHHO KaK pa3 U
MTO3BOJISICT AUAJICKTHICCKOE SAMHCTBO aHAJM3a U CHHTE3a»
[1.C. 145-146]. Takum 0Opa3oM, aHAJIH3 IIPEIIOIIATACT CY-
IIECTBOBAHME CBOCH MPOTHBOTIOIOKHOCTH — CHHTE3a, 4 CHH-
Te3 IpeIonaraeT CylecTBOBaHNe aHaIMu3a. bosee Toro, aTn
METOJIBI HE TOJTBKO MTPEATIONararoT JpyT APYTa, HO U IPUCYT-
CTBYIOT JIpYT B JIpyTe.

I'maBHOIT 0COOEHHOCTHIO METONOB aHAIN3a M CUHTE3a
BBICTYTIAET TO, YTO TIOTYIEHHOE Ha UX OCHOBE HOBOE 3HAHHE
BBICTYIAET Kak 00pa3 JIeHCTBUTEIILHOCTH, UMEIOIUIN CBOM
peansHBIH MpooOpas. He B mocneaHIO0 09epes 3TO CB3a-
HO C HaJMYUEM OOBCKTUBHOW OCHOBBI METOJIOB aHAJIN3a U
CHHTE3a, TIOCKOJIBbKY OHH SBJISAIOTCSA CIEIU()UISCKIM OTpa-
JKCHHUEM BCEOOMIUX 3aKOHOMEpPHOCTEH mpupobl. Tak, jro-
00e MaTepualibHOE 00pa30BaHUC TPEACTABISICT COOON He-
KOTOPOE IIEJI0e, COCTOSIIEEe U3 OMPEIEICHHBIX YICMECHTOB.
PacusieHeHHOCTh MaTEPUATLHOTO 00Pa30BaHMUS HA DIICMCH-
TBI BBICTYTIaCT HEOOXOIMMBIM YCIOBHEM CYIIECTBOBAHHUS €TO
KaK I1eJI0T0, UMEIOIIIETO CBOKO COOCTBEHHYO Ipupoy. CBOii-
CTBa JIEMEHTOB 3aBUCSIT OT [IEJIOT0, KOTOPOE OHHU 00pa3yIoT, a
CTPYKTypa — OT COCTABIISFOIINX 3TO IIEJIOE SIIEMEHTOB, UX TIPH-
poIbI U KonryecTBa. PeanbHoe cyliiecTBOBaHME U B3aMMOCBSI3b
CHICTEMBI 1 €€ SJIEMEHTOB COCTABIISIIOT 0OBEKTHBHYIO OCHOBY
CYIIIECTBOBAHUS M B3aMOCBSI3U aHAJIN3a U CUHTE3a.

To >ke caMmoe MOKHO CKa3aTh O BOSHUKHOBEHHUH FIJIH YHUY-
TOXKCHUH KaKUX-TNO0 MaTePHATIBHBIX 00Pa30BaHUIL: KaXK10€
U3 HHUX MPEJCTABISICT COOON SIMHCTBO JIBYX MPOIECCOB —
pacrtiaja ToTo WM HHOTO IIeJI0T0 Ha OTIpeIeICHHEIC dIIeMeH-
ThI ¥ BO3HUKHOBCHHSI KAUCCTBCHHO HOBBIX 00pa3oBaHuii. B
9TOM CMBICIIE pacmaj (YHHITOKEHUE ) HEHTPOHA SBISIETCS B
TO 7K€ BpeMs MPOIIECCOM POKACHHUS IPYTHX YACTHIL: TPOTO-
HA, 2JIEKTPOHA 1 HeWTprHO. Takum 06pa3oM, IPOIIECCHI pac-
YIIEHEHHS I[eJIOTO Ha YaCTH W COSAMHEHHS YacTeil B 1ienoe,
HE TOJIBKO XapaKTEePHBI /IS T03HABATEIBHOM eI TeIHLHOCTH,
HO ¥ IMEIOT MECTO B KOKIOM MaTepHaTbHOM 00pa30BaHHH,
YTO TIO3BOJISIET CYUTATH UX OTPAYKEHUEM IPUPOTHBIX 3aKOHO-
MEPHOCTEH.

Hccnenyst MeTonbl aHanu3a U cuHTesa, D. B. UnbeHkoB
orMeual: « TeopeTuueckuii aHaIn3 ¢ caMoro Hayaa npou3-
BOJIUTCS C OCTOPOKHOCTBIO0, UTOOBI HE pa30pPBaTh CBA3H MEXK-
Jly OTJIEIBHBIMU DJIEMEHTAMH UCCIIEYEMOTO 1[EJI0T0, a KaK
pa3 Hao00POT, BEIABUTH UX, IPOCICAUTH. HEOCTOpOXKHEIIH e
aHanmu3 (yTpaTHBIIUI 00pa3 IeJI0ro KaK CBOK HCXOJHYIO
TIPEIITOCHUIKY U IIeJTh) BCETIa PUCKYET pa3pO3HUTD MTPEAMET
Ha TaKUe COCTABHBIC YACTH, KOTOPHIE IS HETO COBEPIIICHHO
Hecneuuduune» [2. C. 235].

Tem caMbIM IPU3HAETCS, UTO TIETTh aHATN3a — 3TO HE OT-
BJICUCHUEC OT BCCOOIICH CBSI3H SIBJICHUIA, HE BBIICIICHHUE «CBO-
OOIIHBIX 2IIEMEHTOBY, a BEIBICHHE 3aKOHOMEPHBIX CBS3CH 1
OTHOIIICHUH, €3 KOTOPBIX HEBO3MOKEH CHHTE3. B oTinune
0T MEeTOoJa Ujaeanu3anuu (MbICIEHHOTO KOHCTPYUPOBAHHUS
TTOHATHI 00 00BbEKTaX, HE CYIIECTBYIONINX 1 HE OCYIIIECTBH-
MBIX B IEHCTBUTENILHOCTH ), 3HAHHE, TIOJTyYEHHOE C TIOMOIIBIO
METO/IOB aHAJIN3a M CHHTE3a, BRICTYTIACT Kak 00pa3 eCTBH-
TENILHOCTH, UMEIOIINI CBOH pealibHbIH poobpas. IMeHHO
MTOSTOMY METOBI aHAIH3a U CHHTE3a, CAMH HaXO/IACh B TIPO-
THBOPEYMBOM EIHMHCTBE, COOTBETCTBYIOT THATICKTHUECKOMY
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Qunocogpua u coyuonoaus

METONy W JAWAJCKTUYCCKON CHCTEME TEOPETH3UPOBAHUS B
LIETIOM.

MeToabl HHIYKIIMH U AeAYKIHH. MeToIp HHIYKINH 1
JICITYKIIMH TPEJICTABIISIFOT COOOM THAICKTHYCCKHU CBSI3aHHBIC
CIIO0COOBI IBMKEHHSI MBICTIH, TIPY KOTOPBIX IO/ MHITyKITHEH
MTOHUMATOT IBIYKCHHE MBICITH OT €IMHUYHOTO (OTIBITa, (hak-
TOB) K 0011IeMY (MX 00OOIIICHUIO B BRIBO/IAX ), & IO JICTYKITU-
el — BOCXO)KJICHHE TIpoIiecca MO3HAHUSA OT OOIIero K eu-
HUYHOMY.

Eme ApucTorens npeacTaBul ONUCAHUE 3TUX METOJOB
KaK «BHJIOB THAICKTHYCCKHUX TOBOAOB. OIMH BH] — 3TO HaBe-
JieHue, a apyroit cusutorusmy» [3. C. 362]. Cunnorusm Apuc-
TOTEJIS BIACTCS ISAYKTHBHBIM JI0Ka3aTeNbCTBOM: «Jloka3a-
TEIbCTBO UCXOIUT U3 OOIIEro, HaBeIeHNE U3 YaCTHOTO; OJI-
HaKO cO3epIaTh 00IIee Hemb3st 0e3 MoCpeNCTBa HABEACHNS,
100 Tak Ha3bIBACMOC OTBJIICYCHHOEC MMO3HACTCS Yepe3 HaBe-
nerne» [3. C. 289]. OtnaBas «mmaapMy IEepBEHCTBA» HHIYK-
X, APUCTOTEITh pacCMaTPUBAI HHIYKIINIO 1 ASTYKITHIO KaK
MIPOTHBOTIOJIOKHBIC, HO B3aUMOCBSI3aHHBIC BU]IbI THAJICKTH-
YECKHUX JIOBOJIOB.

B nanpHelinieM UCTOpHS CTAHOBIICHHS METOJIOB HH/TYK-
IIUN 1 IEeAYKINU OBIIa TECHO CBsA3aHa C (hOPMUPOBAHHUEM
JIBYX MPOTHUBOIIONIOKHBIX HAMPABICHUN B UCTOPUU HAYKHU:
smmnupudeckoro (P. bakon, Y. Heroron, . Munis, A. ban
u np.) u genykrusHoro (P. [exapt, b. Crmrosza, 1. Kanr,
Xp. Bostb® u a1p.). Oba 3THX HanpaBlIeHNs XapaKTeprU30Ba-
JIFICH OTPBIBOM HHAYKITHH OT JSTYKITHH U HX TPOTHBOIIOCTAB-
JieHueM Jpyr apyry. [logoOHas 0JHOCTOPOHHOCTE OOBSICHSI-
JIaCh MEXaHUCTUYECKUM HCTOJIKOBAHUEM JCHCTBUTEIEHOCTH
1 OCHOBBIBAJIACh Ha META(PHU3MUECKOM METO/IC TTO3HAHUS.

B cucreme quanekTHYECKOr0 TCOPETU3UPOBAHUS METO-
JTBI MHAYKIIAH U TeAYKIIAH TPEACTAIOT KaK TPOTHBOMOTIOXK-
HBIC, HO HCOOXOIUMBIC ¥ B3aUMOCBSI3aHHBIC CTOPOHBI IPO-
mecca mo3HaHusa. OTMETHM, 9YTO OCHOBHOH 3ajjadell HayKu
37ICCh SIBIISICTCS U3YUYCHUE 3aKOHOB TIPUPOJIBI M OOIIECTBA, U
MOCKOJIBKY BCSIKUIT 3aKOH HOCHT OOIINI XapaKTep, pacipoc-
TpaHsAETCS Ha MHOYKECTBO OJJHOPO/IHBIX SIBICHUH, TO TIO3HA-
HUE 3aKOHOB BCET/Ia MPEIOJIAracT BBISBICHUE OOIIETO B SIB-
nernsax. OnHako B 00bEKTHBHOM MHUpE 00IIIee He CYIIECTBY-
€T IOMHMO OT/JICIILHOTO U €IMHIYHOTO, T. €. B OTPHIBE OT KOH-
KPETHBIX MPEIMETOB I sIBIIeHHH. [103TOMY BOCXOXKICHHE OT
YacTHOTO K 0011eMy, OT (pakTOB K 000OIIEHISM SBIISCTCS He-
00X0IMMBIM aCTIEKTOM TTO3HABATEILHOM AEATETLHOCTH.

B cBs131 ¢ TeM UTO HayKy HHTEPECYIOT IPEKIe BCETO 00-
IIH1E 3aKOHOMEPHOCTH, MPOIECC IBUKCHHSI MBICITH OT SMITH-
PUKH K TEOPHH, OT (JaKTOB K 3aKOHY BCET/a MPE/Ionaraet
JICTYKTUBHBIC YMO3aKTFOUCHHSI, BBIBOJI O KJIacCe sSIBJICHUN B
I[CJIOM Ha OCHOBE M3YUCHHS €0 OTICNIbHBIX WICHOB. OTHAKO,
kak numret D. B. MnseHKoB, «J1e510 BoBce He OOCTOMT TakK,
Oy/ITO B HAYYHOM MBIIIJICHUU CHAYaJIa OCYIICCTBIICTCS aHa-
JIM3 ¥ MHAYKITHSA, @ YK€ TIOTOM Ha9WHAETCS CTaIusl CHHTE3a U
JICITYKIIAU — CTAJIHS TOCTPOCHUSI «JICAYKTHBHBIX TCOPHID Ha
0a3e «MHIYKTHBHBIX 0000meHmi»» [2. C. 230]. boree ry6o-
KA aHaJIN3 TI03HABATEIBHOTO IPOIEcca ITOKa3bIBaLT, YTO
J000€ caMoe MPOCTOC UHAYKTUBHOE 000OIICHUE TPE/IITO-
JlaraeT MOJI0KEHUE, Ha OCHOBE KOTOPOTO M3 MOPSI SMITHPH-
YeCKHUX (DAKTOB BBIJCISACTCS MX OTPAHUYCHHBIN KPYT, HEOO-
XOIMMBIH JJTs TOHUMAHWUS CyTH ITpooeMbl. OHAKO 3TOT KPyT
OYCPUMBACTCS YK€ HA OCHOBE HEKOTOPOTO COOOPaXKCHHS,
HE BBIPA)KCHHOT'O B SIBHBIX U TOYHBIX TCPMUHAX.

Taxum 00pa3om, THaNeKTHKa HHIyKTHBHBIX U IS TyKTHB-
HBIX [IPOLIECCOB MTPEAIIOIAraeT MPUHIINIIBI B3aUMOACHCTBUS
1 00paTHOM CBS3M MEXKAY €ANHUYIHBIMA (DaKTaMU, HHIYK-
THBHBIMH 0000IIEHNSIMH 1 JICAYKTHBHBIMH TEOPUSIMH. B 3TOM
CMBICTIC HAyYHOE FICCIICOBAHME TIPETIONAraeT He TOJBKO JIBH-
JKEHHE «BBEPX», KO BCe O0JIee COBEPIICHHOMY TEOPETHUECKO-
My armapary, HO M JIBI)KCHHE «BHH3», CBI3aHHOE C aCCUMU-
nsmme HQOPMAITiH, C OTKPBHITHEM U IIPEIBUICHIEM HOBBIX
(axToB. MeTo/1bl aHAIM3a M CHHTE3a, UHIYKIIMH U ISTy KN
COOTBETCTBYIOT TAKFM CTaHIApTaM PAIlHOHATBHOCTH, KaK -
QJIEKTUKA €IMHOTO ¥ MHOTO, €/INHCTBO MHOT000Opa3Hsl.

JnanexkTuka aGcTPAaKTHOIO M KOHKPETHOTO. [ToHsTHS
abcmpakmuoe i KOHKpemHoe SBISIOTCS KaTeTOPUSIMH THa-
JICKTUUECKOM JIOTHKHU, B HUX OTPaKeHBI BceoOure GopMbl
Ppa3BUTHS IPUPOLIEL, 00mIecTBa 1 mo3HaHusA. COTTacHo Tua-
JICKTUYCCKOM JIOTUKE, 00BEKT MO3HAHUS MPEACTABIISICT COOOM
JTVATIEKTHYECKOE SAMHCTBO a0CTPAKTHOTO 1 KOHKPETHOTO —
KOHKPETHYTO [IEIOCTHOCTB BCEX €ro aOCTPAKTHBHIX MOMEHTOB,
CTOpOH, (hOPM CYIIECTBOBAHUS U caMopazindeHus. B mpo-
1Iecce pa3BUTHS UCCIIEYEMOT0 0OBEKTa Kak IIeJIOCTHOM CHC-
TeMbI a0CTPaKTHOE HE IPOTHBOIIOCTABIISETCS] KOHKPETHOMY,
a ABTSETCS MOMEHTOM CaMOTO KOHKPETHOTO.

[Tpu 3TOM HEOOXOMMO pa3IryaTh KOHKPETHOE KaK HC-
XOJIHBIH ITYHKT MCCJIe/IOBaHMs (1yBCTBEHHO KOHKPETHOE) U
KOHKPETHOE KaK 3aBepIleHHE, NUTOT UCCIICIOBAHS, HAydHOE
MOHsITHE (MBICIIEHHO KOHKpeTHOe). Byayun criocobom cBsi-
3BIBAHUS TIOHATHH B IIETIOCTHYIO CHCTEMY, THAJICKTHKA a0CT-
PaKTHOTO M KOHKPETHOTO (B OOLIEPUHATON TEPMUHOIOT U
— METOJ] BOCXOXICHHUS OT abCTPaKTHOTO K KOHKPETHOMY)
MIperoNaraeT B KaueCcTBE MPEAIOCHIIKH ITePBOHAYAIEHOE
JIBIDKEHHUE OT JAHHOTO B CO3EPLAHNHU YyBCTBEHHO KOHKPET-
HOTO K abcTpakTHOMY. Ha 3TOM ITyTH o6pasyrorcs abcTpak-
THBIE TIOHSTHUS, OTPAKAIOIIIE OT/IEIbHBIC CTOPOHBI U CBOM-
CTBa HCCIIEAYEMOT0 O0BEKTA.

BaxkHo oTMeTUTB, 4TO MeTapu3nUecKast JJOrnka oopaso-
BaHUsI abCTpaKLui (MeTos abCTparupoBaHHs1) OTTUCHIBACT, HA
TIEPBBII B3I, TAKOE e BOCXOKICHNE OT KOHKPETHOTO K
abcTpakTHOMY. OTHAKO MEMXK/Ty METOI0JIOIMYECKUMH CTaH-
JapTaMu MeTadU3UKH U THATICKTUKA €CTh MPUHIATHATBHAS
pasnuna. Tak, Meraduszndeckuit MeTo]; abCTparupoBaHus
3aKITFOYACTCS B YCMOTPEHHH CXOCTBA MEXKITY CAMHIIHBIMH,
HE3aBHCUMBIMH BEIIaMH Ha OCHOBAHUH OTBIICYCHHUS Y HUX
001IMX TTPU3HAKOB. JlManekTuka »e abCTpaKTHOTO U KOHK-
PETHOTO COCTOHT B OTKPBITHU OOBEKTHBHO CYIIECTBYIOIIECTO
€JIMHCTBA ITPOTHBOIIONOKHBIX MPOSIBJICHUH KOHKPETHON CHC-
TEMBI, B KOTOPOM BBIpa)KaeTCs NCTOYHHUK €€ CaMOPa3BUTHUS
Kak 1enoro. Hanpumep, abcTpakiiys HOHATHSI CKOPOCTH JIBU-
YKEHUsI BOBHHKAET B HAyKe HE B pe3yJIbTaTe yCMOTPEHHsI 00-
IIUX TPU3HAKOB BCEX IBIIKYIITMXCS TIPEIAMETOB, a B pe3yJIbTa-
TE BBISIBJICHUS €IMHCTBA IPOTHBOIOIOKHBIX MOMEHTOB JIBU-
JKEHHS — Ty TH (IpocTpaHcTBa) M BpeMeHH. [ToaTomy dop-
Myna ckopocTtd V' =S/ T 1eMOHCTpHUpYET THaleKTHIeCKUI
croco0 abcTparupoBaHusI.

Ha sToT e MoMeHT yka3biBai D. B. MnbeHKoB: «OT0 HU B
KOEM clly4ae He YicTo (hopMalibHast Ipolielypa, CoBepliiae-
Masi HaJ{ TOTOBBIMH ,,a0CTPAKIIUAMHA *, HE ,,KITaCCH(PUKAII,
HE ,,cHCTeMaTu3alus’ 1 He ,,JIelyKTUBHOE BhIBEJICHUE UX.
3TO0 OCMBICIIEHHE IMITUPUUCCKH TaHHBIX (PaKTOB, IBJICHUH,
CoBepIIIaroleecs MOocle0BaTeNIbHO U MeTouuecku. 160
TIOHSTB, T. €. OTPA3UTh B IIOHSATHH, Ty WIIK HHYIO Cepy siBiIe-
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HHH — 3HAYUT NOCTABUTB 3TH SABJICHHUS B Ha UICKAILYIO CBS3b,
MIPOCIIEANTH 00BEKTHBHO HEOOXOIMMBIE HX B3aUMOOTHOIIIE-
HUSL, B3aUMO3aBHCHMOCTIY [2. C. 234]. AHanmm3upys Truajek-
THKY a0CTPaKTHOTO ¥ KOHKpeTHOTO, D. B. MiibenkoB oT™e-
YaJl, 4To, 10 CYTH, 9TO €CTh HE YTO HHOE, KaK [I0CIIe10BaTeb-
HOE MIPOCIICKUBAHNE CBA3N YaCTHOCTEH («abCTpaKTHBIX MO-
MEHTOBY») APYT C JIPyroM, OOBEKTUBHO BBIICISIOMINXCS B
COCTaBe IEJIOT0: «DTO M €CTh ABMKEHHE OT YaCTHOTO K 00-
IeMYy — OT YaCTHOTO, TOHUMaeMOr 0 KaK 4aCTUYHOE, HEeTI0JI-
HOE, parMeHTapHOE OTPaKECHHE IIETI0T0, K 00IIeMY, TIOHH-
MaeMOMy Kak oOmiasi (B3aMMHast CBSI3b), CHEIICHHE dTHX
YaCTHOCTEH B COCTaBe KOHKPETHO-OMPEEICHHOTO 1[EJIOTO,
KaK COBOKYITHOCTb HEOOXOIUMBIX H OOBEKTHBHO CHHTE3UPO-
BaHHBIX Pa3MMYHBIX yacTei» [2. C. 234].

CrenoBarensHO, TUAICKTHKA AOCTPAKTHOTO ¥ KOHKPETHO-
ro JISTEPMUHUPYETCS] HEe 0COOCHHOCTSIMU CO3HAHMUSI, a pe-
QJIBHBIM ITOPSIJIKOM ITOCIIEIOBATEIEHOCTH, B KOTOPOM pa3BH-
BAIOTCSI COOTBETCTBYIOIIHE (POPMBI KOHKPETHOTO IIejIoro. B
JIMAJICKTHKE a0CTPAKTHOTO U KOHKPETHOTO HAaXO/IST CBOE JINa-
JIEKTHYECKOE SIMHCTBO METO/Ibl aHAIN3a M CHHTE3a, HHIYK-
LUK 1 JIeTyKuun. JlelficTBUTENBHO, TIOCKOIBKY 9TOT METOJ
IpeJIoJIaraeT OCO3HAHNE TO3HABAEMOr0 00BEKTa KaK 1IeJIO-
T0, MOCTONBKY JTO IIeJI0€ U3HAYaIbHO 3a/JaeT o0Iee ocBe-
[IEHUE aHATUTHYECCKOMY, HHIYKTUBHOMY HCCIIEIOBaHUIO.
[MocnenHee MO3BOISIET CHHTE3MPOBATH LIENIOE KaK yXKe pac-
YJICHEHHYIO MBICIICHHYIO KOHKPETHOCTB. B 3TOM ciydae oc-
HOBHBIE (DOPMBI HAyIHOTO TO3HAHMSA ((pakT — mpobdirema —
THIIOTE3a — TEOPHS) BBICTYIIAIOT HEOOXOTMMBIMH MOMEHTAMH
Ka)XJTOTO HOBOTO BUTKA IMO3HaHMs. CaM ke 00BEKT HayIHOTO
HCCIIEJOBAHNUS IIPEACTACT KaK JHAICKTHIECKOE €IMHCTBO a0-
CTPAKTHOTO ¥ KOHKPETHOT0, KaK €IMHCTBO TOXKIECTBA M Pa3ii-
YIS BCEX €r0 MOMEHTOB (CTOPOH, ()OPM CYIIIECTBOBAHM).

B kauecTBe METO/I0JIOTMYECKOTO CTaHAAPTA ANATICKTHKA
a0bCTPaKTHOTO M KOHKPETHOTO ITO3BOJISICT IPOHUKHYTh B CYIL-
HOCTB UCCIIE/TyeMbIX 00BEKTOB, TIPEJICTABUTH BO B3aUMOCBSI-
31 ¥ B3aMMO3aBHCUMOCTH BCE €r0 HEOOXO0IUMBIE CTOPOHBI 1
orHourenus. [Tlocnennee 06CTOATENHCTBO POIHHT €O € CHC-
TEMHBIM M CTPYKTYPHO-(YHKIIMOHAIBHBIM ITOJIXOaMH.

CucremMHbIii moxox. CHCTEMHBIN OIXO0 IPEICTABIISET
c00OH COBOKYITHOCTH OOIIEHAyYHBIX METOH0JIOTHIECKUX
TpeOoBaHMIA, B OCHOBE KOTOPBIX JIGKHT PACCMOTPEHHE 00BEK-
TOB KaK CHCTEM H, COOTBETCTBEHHO, BBISIBJICHUE TAKHX XapaK-
TEPUCTHUK UCCIIETYEMOT0 00beKTa, Kak CHCTEMHOCTb, OpTa-
HH30BAaHHOCTB, CTPYKTYPHOCTB H T. 1.

Crnennguka CHCTEMHOTO TIOAX0/a 3aKITI0YaeTCs B TOM,
YTO OH OPHEHTUPYET HCCIICAOBAHHIE Ha PACKPBITHE LETOCT-
HOCTH 00BbEKTa U 00ECIICYNBAIOIINX €€ MEXaHU3MOB, Ha BbI-
SIBJICHHE MHOTOOOPa3HBIX TUIIOB CBSI3eH CIIOHOT0 00bEKTa
1 CBEJICHUE X B SIMHYIO TEOPETHYCCKYIO KapTHHY.

B coBpeMeHHOM CHCTEMHOM HCCIIEJOBAaHNH aHATH3HPY-
eMBIil 00BEKT paccMaTpPHUBaeTCs KaK ONPEIeICHHOS MHOXKe-
CTBO 2JIEMEHTOB, B3aHMOCBSI3b KOTOPBIX 00y CIIOBIMBAET 1ie-
JIOCTHBIE CBOMCTBA HTOr0 MHOKeCcTBAa. OCHOBHOI aKIIEHT Jie-
JIaeTCs Ha BBISBIICHHE BCEIO MHOTO00pa3us CBsA3EH M OTHO-
LIEHUH, IMEIOIINX MECTO KaK BHYTPH HCCIIElyeMOro 00beK-
Ta, TAK M B €r0 B3aHMOOTHOILICHUSX C BHEITHUM OKPY)KCHHU-
em. CBoiicTBa 00BEKTA KaK [[EJIOCTHON CUCTEMBI OIIpe/IeNsi-
I0TCS TIPH 3TOM HE TOJIBKO M HE CTOJIBKO CBOMCTBAMH €ro
OT/ICJIbHBIX DJIEMEHTOB, CKOJIBKO CBOMCTBAMU €TI0 CTPYKTY-
PBI, 0COOBIMU CHCTEMOOOPA3YIOIUMH, HHTEIPATHBHBIMU

CBA3AMHU paccMaTpuBaeMoro oobekra. CienyeT OTMETHTS,
YTO OOJIBIIIOE 3HAUSHHUE JISl TOHUMaHHSI CHCTEMHOTO MOJIXO-
Jla IMeeT TUaJIeKTHKa a0CTPaKTHOTO ¥ KOHKPETHOTO.

Kpome Toro, cucTeMHBbIN 00BEKT HE MOXKET OBIThH MPO-
AHATM3UPOBAH, €CIIH IIPH €TO aHAIN3€E IIPOUCXOIUT abcTpa-
TUPOBAaHUE OT €ro B3aUMOJEHCTBUS cO cpefou. Tak, s
B. H. CayioBckoro, «CBsi3b CHCTEMBI CO CPEIOH SIBIISETCS OOBEK-
THUBHOI B3aMOCBA3bI0 0c000T0 poma. Cpeia CHCTEMBI — 3TO
HE TIPOCTO B3aMMOCBSI3b OCTAJIBHOTO MHUpA C HEKOTOPHIM
00BEKTOM (CHCTEMO}HA), a BBIICTIEHHASI B3aUMOCBSI3b, O€3 pac-
CMOTPEHUS KOTOPO MCCIIeIOBATh JAaHHYIO CHCTEMY HEBO3-
MoxHo» [4. C. 211]. lpyrumu cioBamu, npoGiiemMa Cpebl
CHCTEMBI — 3TO TIpo0IeMa BBIICICHHS CYIIECTBEHHBIX CBSI-
3€i CHCTEMBI C OKPYKAFOIUM MUPOM. B mpuHITUTIE 21eMeH-
TBI CHCTEMBI CAMHU MOTYT OBITh IIPENICTABICHBI KAK CHCTEMBI;
AQHAJOTUYHO JIaHHAsl CUCTEMa B JIPyTOM KOHTEKCTE MOXKET
paccMaTpuBaThCs Kak 2EMEHT, FITH TTOZICHCTeMa, O0JIee CII0K-
HOU CUCTEMBI.

K 0CHOBHBIM TpeOOBaHUSIM CHCTEMHOTO 110JIX0/1a OTHO-
CSIT «a) BBIIBJICHNE 3aBUCHMOCTH Ka)KI0TO 2JIEMEHTA OT €T0
MecTa U QYHKIHUH B CHCTEME, C Y4ETOM TOT0, YTO CBOMCTBA
[[EJIOTO HE CBOJUMBI K CyMME CBOWMCTB €r0 3JIEMEHTOB;
0) aHaIM3 TOTO, HACKOJIBKO MOBEJICHUE CHCTEMBI 00y CIIOBIIE-
HO KaK 0COOCHHOCTSIMH €€ OT/IeTIHBIX JJIEMEHTOB, TaK M CBOM-
CTBaMH €€ CTPYKTYpPHI; B) HCCICIOBAHNE MEXaHU3Ma B3an-
MOJICHCTBHSI CUCTEMBI M CPEJIbl; T') M3YUYCHUE XapaKTepa
HWepapXUIHOCTH, IPUCYIIETO TAaHHOH cucTeme; a) obecre-
YEeHHE MHO>KECTBEHHOCTH OTMCAHUH C I1EJIbI0 MHOT0aCIIeKT-
HOT'0 0XBaTa CHCTEMEI; €) PACCMOTpPEHIE JITHAMU3Ma CHCTE-
MBI, TIPEJICTABIICHHE €€ KaK pa3BUBAIOMICHCS IIETTOCTHOCTID
[5.C.278].

AHanmm3 OCHOBHBIX TPeOOBaHHWN CHCTEMHOTO TIOAXOJa
JIEMOHCTPHUPYET €T0 TECHYIO CBSI3b C IMAICKTHIECKON CHCTe-
MO TeOpeTH3NpOoBaHU B 11eioM. He corydaiiro 3. I. Bunor-
paif oTMeua1, 4TO AMANEKTHKa Kak 00IIast TEOpHsl CB3U U
Pa3BUTHS SIBJIAETCS 110 CBOEMY CYIIECTBY YYCHHUEM O CHC-
temaocTH [6. C. 13]. Takue ee BaykHEHIITIE KATETOPHH, KaK
CBsI3b, IPOTUBOPEYHE, PA3BUTHUE, YACTh U IIEJIOE, COCTABIISIOT
JIOTHYECKYI0O OCHOBY CHCTEMHOTO MBIIIICHHSA. Takoro ke
MHeHus npuaepskusaercs u JI. H. CyBopos: «...To, uTo ceil-
4ac Ha3bIBAIOT CHCTEMHBIM ITOIX0/IOM, OOIIIEH TeOpHrei Cuc-
TEM HJIM TEOpHeil OpraHu3aIHy, IPECTABIACT COOO0 HE UTO
HHOE, KAK COBOKYITHOCTh BAXKHEHIIINX JIEMCHTOB JUAICKTH-
kuy» [7. C. 57]. B 9TOM CMBICIIE CHCTEMHBIH ITOIX0]] HA CBOEM
¢dunocodckoM ypoBHE MPEACTABISET COO0I CBOCOOpa3HbIi
«cpe3» TUaTeKTHUKH.

B kauecTBe METOI0JI0rMYECKOTO CTaHAAPTa THAICKTHYeC-
KOW CHCTEMBI TEOPETH3NPOBAHHS CHCTEMHBIN TIOJIXO/1 Halle-
JMBAeT Ha TTOHUMAHUE TOTO, YTO UCTOYHUKOM CHCTEMHOTO
Hay4YyHOTO 3HaHWs, TPO0OPa30M TEOPETUUYECKONH CHCTEMBI
ABTISICTCS OOBEKTUBHO CYIIECTBYIOMIAS CHcTeMa. TakuM 00-
pa3oM, Besikasi HAyYHO-TEOPETHYECKasi CHCTeMa MPeICTaB-
JsIeT cO00H OTpaKCHUE B MBIIIICHUH OO BEKTUBHO CYIIIECTBY-
o1el cuctemsl. [Ipu 3TOM B niporiecce mo3HaHus IPOUCXO-
JIUT JIBIYKCHHE 9TOM TEOpPETHUECKOH CHCTEMBI B HaIlpaBJie-
HUH Bce 0oJiee aJleKBaTHOTO OTPaKeHUS 0OBbEKTUBHO CYTIIe-
CTBYyIOIIEH cucTeMbl. CUCTEMHBIH MOJIX0]] TECHO CBSI3aH CO
CTPYKTYpPHO-(PYHKITHOHATHHBIM ITOIXOJIOM.

CTpyKTypHO-(YHKIMOHAIBHBII 0AX0A. CTPYKTYypHO-
(YHKIMOHAIBHBIN TIOAXO IIPEICTABISCT cO00I 00IIIeHAY Y-
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HBIH TIOJTXO]T, B OCHOBE KOTOPOTO JISKUT BEIJICIICHUE CTPYKTY-
PBI LIEJIOCTHBIX 00BEKTOB — COBOKYITHOCTEH YCTOMYHBBIX OT-
HOIICHUH 1 B3aNMOCBSA3EH MEXKTy JIEMEHTaMH 1 UX (POJIH)
GyHKIMH OoTHOCUTENBHO JApyr apyra. Kak ormewaer
B. I. Adanacses, crienuduka CTpyKTypbI 3aBUCHT MPEXK/Ie
BCETO OT MTPHUPOILI KOMIIOHEHTOB CHCTEMBI: «BmecTe ¢ TeM,
BBITEKask U3 PUPO/IbI YACTEH, CTPYKTYpa UTPACT OTPOMHYIO
POJb B CHCTEME: CBSI3BIBACT KOMITOHEHTHI, IIPE0OpasyeT ux,
NpU/iaBast HEKYI0 OOIIHOCTb, LIEIOCTHOCTh, OHA 00YCIIOBIIHU-
BAaCT BOSHIKHOBEHHE HOBBIX KAYECTB, HE TIPHCYIINX HH OTHO-
My u3 Hux» [1. C. 24].

Oco0eHHO 00JIbIIOE 3HAYEHHE VISl COXPAHEHHUS CHCTe-
MBI UMEET OTHOCHTEIIbHAs CaMOCTOSTEIbHOCTD, YCTOWYH-
BOCTB CTPYKTYpbl. CTPYKTypa Clie/TyeT 38 U3BMEHEHUEM KOM-
TTOHEHTOB CHCTEMEI HE cpa3y, He aBTOMaTHIECKH, a B OIpe-
JICJICHHBIX TPAHMIIAX OCTACTCSI TOCTOSTHHOM, COXpaHsisi CHCTe-
My B 11eJI0M. be3 yCcToNunBbIX CBsA3el, B3aUMOAECHCTBUS KOM-
MTOHEHTOB, T. €. 0€3 CTPYKTYpHI, CHCTeMa TiepecTana ObI Cy-
IIECTBOBATh KaK KOHKPETHOE IieJioe. SIBnsisick Hanbosee yc-
TOMYMBON XapaKTEPUCTUKON CUCTEMBI, CTPYKTYpa IPOTHUBO-
CTOMT NOCTOSIHHBIM M3MEHEHHSIM KOMITOHEHTOB, y/IepKH1Ba-
€T 3T M3MCHEHHUS B MpEAeax ONPEeIEHHOTO KadecTBa.
Hanmuuue cTpyKTypbl — yCIOBHE HAKOTUICHHUS KOJIMUECTBEH-
HBIX U3MEHEHUH BHYTPHU CUCTEMBI, SIBIISIOIIUXCSI HEOOX 011~
MO IIPEANOCHIIKOMN IS €€ MOCIEAYIOLIETO Pa3BUTHSI.

PaccmarpuBasi yHKIIMOHAIBHBIN acreKT, HEOOXOAMMO
OTMETHTB, YTO (PYHKIIIH CUCTEMBI TIPEICTABIISIOT COOOH MH-
TErpaTuBHBIA Pe3y/bTaT PyHKIIMOHUPOBAHUS €€ KOMIIOHEH-
TOB, TOT/Ia KaK (PyHKIIMU MOCTICTHIX — BO MHOTOM PE3yJIETaT
BO3CHCTBHUS HA HUX OOIIECUCTEMHBIX QPyHKINH. OyHKIINN
BBICTYIAIOT KaK CII0COOBI POSIBICHHSI aKTHBHOCTH, KH3HE-
NIESTeTPHOCTH CICTEMBI M €€ KOMIIOHEHTOB, (hOPMEI TIOBEIe-
HHSL, CIIOCOOCTBYIOIINE COXPAHEHUIO KOMITOHEHTOB M CUCTE-
MBI, KaK B3aUMOCBSI3b, OTIPE/ICIISIONIAs MTOPSIOK BKITIOYCHHUS
yacreil B nenoe. Kpome Toro, 3a4acTyro (GyHKIUH UTPAIOT
POJIb YCIIOBUSI BOSHUKHOBEHHSI HOBBIX KOMITOHEHTOB. B aTOM
CITydae KOMITOHEHTHI SIBJISTFOTCS MaTeprasin3anneit (pyHKIid,
pe3yJIbTaTOM YIOBJIETBOPECHUSI OTPEOHOCTEH CHCTEMBI B
HOBBIX OpPraHaX CBOETO IBIKCHHUS.

«DyHKIIMOHATIBHAS 3aBUCHMOCTh UMEET MECTO MEXITy
OT/ICTEHBIMU KOMITOHEHTaMH TAHHOH CHCTEMBI; MEKIY KOM-
ITOHEHTaMH ¥ CUCTEMOM B LIEJIOM; MEXKLY CUCTEMOM B LIEIOM
U JIpyTOH, Oosiee MIMPOKOH CHCTEMON, KOMIIOHEHTOM KOTO-
potii oHa siBisercs. [Ipu 3ToM oOTHI KOMIIOHEHTHI (DYHKIIHO-
HHUPYIOT OJTHOBPEMEHHO, PSIZIOM JIPYT C IPYTOM, APYTHUE MOC-
Je0BaTeIbHO, APYT 3a ApyromM, — et B. I Adanacees. —
WupiMu cioBaMu, (yHKIIMH KOMIIOHEHTOB COIVIACOBAHbI BO
BpeMeHH U rmpocTpancTsey [ 1. C. 26].

OYHKINU KOMITOHEHTOB 110 OTHOIIIEHHIO K CHCTEME HO-
CAT 11eJIecO00pa3HbIi XapaKkTep, B IPOTHBHOM CIIydae KOM-
TTOHEHT BBIA/IaCT U3 CUCTEMBI, CTAHOBUTCS ISl HE€ HHOPOJI-
HBIM TEJIOM. BaskHO OAYEPKHYTh, 4TO (DYHKIHH «ITPUBSI3a-
HBD) K KOMITOHEHTaM U OCYIIIECTBISIFOTCS B PaMKaX CTPYKTY-
PBI, BHYTPEHHEH OPTaHU3AIIH CUCTEMEBI, B PE3yIBTATE YeTO
W3MEHEHUSI B IPUPO/Ie KOMIIOHEHTOB 1 B XapaKTepe UX B3au-
MOJICHCTBHS (CTPYKTYpE) BRI3BIBAIOT COOTBETCTBYIOIITIE U3-
MeHEeHUS B PYHKIMAX KaK CAMUX KOMITOHEHTOB, TaK U CHCTe-
MBI B IIEJIOM.

Mexny QyHKIMSIMU CyIIECTBYIOT OTHONICHHS KOOP/IH-
Hauuu U cyoopanHanun: «KoopanHamust — coriiacoBaHue

(yHKINI KOMIOHEHTOB CHCTEMBI TI0 TOpHU30HTaIH. Hampu-
Mep, KOOPAUHUPYIOT CBOIO ACATEIBHOCTD WICHBI OpPUTaIbl,
Opurazpl B 1Iexe, 1exu Ha npeanpustan. CyoopanHamms —
conIacoBaHKe (DYHKIIUH [0 BEPTUKAIH, TOMUUHEHHOCTh (hyH-
KIAH OTHIX KOMIIOHEHTOB JPYTHM H BCeX 0€3 UCKITIOYCHHUS
KOMITOHEHTOB cucTeMe B 1enioM. CyOopanHanms QpyHKIHN
yKa3bIBaeT, BO-TIEPBBIX, Ha 0c000€, CHe(UIecKoe MeCTO 1
HEOJMHAKOBOE 3HAYCHHE KaXKIOTO U3 KOMIIOHEHTOB B OCY-
LICCTBIICHUHU (DYHKITHI CHCTEMBI, BO-BTOPBIX, HA TO, YTO BCSI-
Kas JaHHas CUCTEMa, HHTETPHUPYS (QYHKIINK CBOUX KOMITO-
HEHTOB, CaMa BBITIOJIHSICT OIIPEACICHHYIO (PYHKIIMOHATBHYIO
PpOJIb B IpyTOH, O0JIee 00bEMHOM M CIOKHOM CHCTEME, KOM-
TTOHEHTOM KOTOPOii oHa sBisiercs» [1. C. 26-27].

[IpuHIMaeMbIil B Ka4ECTBE METOOJIOTMIECKOTO CTaH 1ap-
Ta CTPYKTYPHO-(QYHKIIMOHAIBHBIN ITOIX0 HAlleINBaeT Ha
U3YYCHHUE CTPYKTYPBI CHCTEMHOTI'0 00BEKTa, UCCIICIOBAHKE
€r0 KOMITOHEHTOB U MX ()YHKIMOHAJIHHBIX XapaKTEPHUCTHK,
aHaJIM3 M3MEHEHHS STHX KOMIIOHEHTOB U X ()YHKIINH, BBISB-
JICHUC PA3BUTHUS CHCTEMHOT'O 00BEKTA B LICIIOM.

HWTak, comacHo CTPyKTypHO-(QyHKIINOHATEHOMY ITOIXO0-
JIy CBOMCTBA, (YHKI[UH, KOMIIOHEHTHI U CTPYKTypa IEJIOTO
MTO3HAIOTCS HE H30JIMPOBAHHO, 2 BO B3AUMHOM CBSI3H, XOTS HA
OTIPEICIICHHOM UCTOPUYCCKOM dTAle TIO3HAHUS Ha TIePBBIN
IUTaH MOYKET BBICTYTIATh TO3HAHUE KAKOW-JINOO0 OTHOMW U3 Tie-
PpEeUYNCIEHHBIX CTOPOH. 3HAHHE CBOMCTB ITO3BOJISICT PACKPHITH
CTPOCHHE IIEJIOT0, a 3HAHUE CTPOCHHUS JAaCT BO3MOKHOCTh
yIIyOUTH TIPEICTABICHHUS O €ro CBOMcTBaX. B pesynbrare B
MMO3HAHUU IIEJIOTO HACTYIACT TAKOW MOMCHT, KOT/Ia HE CBsI-
3aHHbIE, HA IEPBBIN B3IVISAL, 3HAHUS O CBOMCTBAX, COCTaBE U
CTPYKTYpE BBICTYIAIOT B X TECHOM THAICKTHYECKOM €IIIH-
CTBE, OOJIee WM MEHEEC TOYHO OTpPaXKaromeM 00BbEKTHBHO
CyIIEeCTBYIOIIEE Ie0e. BaKHO OTMETHTD, UTO CTPYKTYPHO-
(YHKIMOHATBHBIN ITOIXOJI, TAK K€ KaK ¥ CUCTEMHBIH, SIBJISI-
eTcsi CBoe00pa3HBIM HHTET PATHBHBIM BOTUIOIICHUEM JTHATCK-
THUKH a0CTPAKTHOTO U KOHKPETHOTO, METOJIOB aHAJIN3a F CHH-
Te3a, UHIYKIIUH U JICTYKIIHH.

[IpakTrka MOKa3bIBACT, UTO B MMPOIIECCE TTO3HAHUS 1IETI0-
IO HayKa, HAKaIUTUBast 3HAHUS 00 OJHUX M3BCCTHBIX Cil KOM-
MTOHEHTAX M X CBA3SX, KaK OBI OCTABIISET cama cebe MaTe-
pHaJ T IO3HAHUS IPYTHX MTapaMeTpoB cuctemsl. [Ipu 3Trom
CIIEZyeT yYUTHIBATH, YTO B MIPOIECCE MTO3HAHNS KOMITOHECH-
TBI, ©X B3aUMOCBSI3H H IPYTHE XapaKTEPUCTHKH IIETOCTHON
CHCTEMBI PACKPBIBAIOTCS HE CPa3y, a o Mepe Bee 0oJiee my-
OOKOTO MTPOHUKHOBEHUS B €€ BHYTPECHHIOIO TIPUPOIY, B €€
CYIIHOCTb.

CyurHocTHBII HccaeaoBaTeIbcKuii moaxoa. CymrHocT-
HBII UCCIICIOBATEIILCKUH TIOIXO0] PEINOaracT TAKO! MojI-
XOJT K HAyYHOMY MTO3HAHUIO, TIPU KOTOPOM aKTyaJIUu3UPyETCs
JUaJIeKTHKA CYITHOCTH U CYIIECTBOBAHI. DTOT MOXO Ha-
MPABJICH HA TIO3HAHKE CYIHOCTH UCCIICAYSMbIX 00BEKTOB.

[To3HaHMe CynHOCTH 00BEKTA MIPEICTABIISET COOOH OT-
pakKEHHUE BCCH COBOKYITHOCTH HEOOXOIMMBIX CBOMCTB U OT-
HOIICHHH, 3aKOHOB (DYHKIIMOHUPOBAHUS M Pa3BUTHS, IPE-
CTaBJICHHBIX B X OPTaHUIECKOHN B3aUMOCBS3H U B3aNMO3a-
BUCHMOCTH. CaMOOOHAPYKEHHE 3THX HEOOXOTUMBIX CBOWCTB
U CBSA3EH B IIPOLIECCE B3aUMOAEHCTBUS CYILIHOCTH C JPYTUMHU
BCIIIAMH ITPUBOJIUT K TIOHATHUIO CYIICCTBOBAHUS. B 5TOM cMBbIC-
Jie CIIPaBeNTNBO YTBEPKICHHE, YTO CYIIHOCTH HETOCpe-
CTBCHHA, B TO BPEMsI KaK CYIIICCTBOBAHUE OMOCPECTBOBAHO
BCCOOIIICH CBSI3bIO SIBIICHU.

128



Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

Bocnponssenenne CymHOCTH 4ero-In0o B CO3HAHUH
YeJI0BeKa BO3MOYKHO B (popMe TEOpHH, B BHJIE CHCTEMBI Hjie-
AITBHBIX 00pa30B, MoHATHIA. [locTpoeHwe Takoi CHCTEMBI TIpeI-
ToJIaraeT HaXx0Xk/JICHHUE HEOOXOIUMBIX CTOPOH (OTHOIIEHHH)
HCCIIETyeMOTO IIEI0T0, KOTOPBIE SIBISIFOTCSI OITPEACIIAIONIN-
MH. DTH CTOPOHBI (OTHOIICHHS) OTPAYKAIOTCS B KATETOPHUA
OCHOBA, a BCE OCTAJIbHBIE HEOOXOANMBIE CTOPOHBI U CBSI3H,
KOTOpPBIE (POPMHUPYIOTCSI MO HETIOCPECTBEHHBIM BO3/ICH-
CTBHEM OCHOBBI ¥ TOTOMY BBIBOJISITCSI, OOBSICHSIOTCS U3 HEe,
OTpaXkaloTcs B KATETOPUN 0OOCHOBAHHOE.

«BrpiBeieHne 000CHOBAHHOTO M3 OCHOBBI, — MUIIET
A.TI. lenTynuH, — mpeanonaraeT pacCMOTPEHHE MOCIIEHEH
B JIBIDKCHUH, U3MECHEHNH U Pa3BUTHH, 9TO TPEOYET pacKphbI-
THS B HEH TPOTHBOIIOJIOKHBIX CTOPOH, TEH/ICHIINIA, 00y CIIOB-
JMBAIOIINX €€ N3MEHEHNUE, TIEPEXO]] U3 OJHOTO KaueCTBECHHO-
T'O COCTOSIHHSI B IPYTO€ M COOTBETCTBYIOIINE U3MEHEHUSI BCEX
HEOOXOANMBIX CTOPOH H CBsA3eH nccnemyemoro memnoro. [Tpo-
CJICKUBAsI 3TH U3MEHEHUsI, MOXKHO TPEJICTABUTh CYIIIHOCTh
nccieyeMoro 00bekTa Kak pesysibTar Ipe/iecTBYIOIEro
pazsutis» [8. C. 42].

WTtak, comtacHo CyIHOCTHOMY IOJIXO/ly TO3HAHUE HaYH-
HAETCsl C BBIACICHUS OTJEIbHON BEIIH, IEPEXOANT K yCTa-
HOBJICHUIO OTHOILICHUH €€ C IPYyTUMH Belamu (Kak cyIe-
CTBOBAHMSI CYIITHOCTH ), K BBISIBJICHHIO TIPUCYIINX €l CBOWCTB
U UCCIIEJOBAHUIO X U3MEHEHUH, T. €. ABMKeHus. Mccnenye-
MO€ MarepualibHoe 00pa3oBaHKE CHaYala 0CO3HAETCS Kak
€IMHUYHOE, 3aTEM KaK 00II[ee M BMECTE C TEM OCOOEHHOE H,
HaKOHEIl, KaK BceoOlI1iee, ysCHIETCsI ero KaueCTBO U KoJInye-
c1BO. OT pHKCanNK Ka9eCTBEHHBIX M KOJTMYECTBEHHBIX XapaK-
TEPHCTHK KaK COCYIIECTBYIONINX MIO3HAHHUE IEPEXOAUT K UX
B3aUMOCBSI3H, a 3aTE€M K MPUYMHHON 00YCIOBIEHHOCTH, OT
BBISIBIICHUS! BHEIITHNX TIPHYHMH K BHYTPEHHNUM — K COJIEpIKa-
HUIO U (JOpMeE, CHCTEME U DIIEMEHTY, CTPYKTYpe ¥ (yHKIINU
1 COOTBETCTBEHHO K 3aKOHY U CYIITHOCTH KaK COBOKYITHOCTH
HEOOXOAMMBIX CBOMCTB M OTHOIIICHUH (3aKOHOB), B3SITHIX B MX
€CTECTBEHHOW B3aMMOCBSI3U U B3aMMO3aBUCHMOCTH.

ITo Mepe OTKPBITHS HOBBIX HEOOXOIMMBIX CBOMCTB U CBSI-
3ed MCCIIeyeMOro 1EeIoro, KOTOpbIe He ObIIIM yYTEHBI IPU
MIOCTPOEHUH CHUCTEMBI MOHATHH, OTPAXKAIOIINX CYITHOCTb,
BO3HHUKAET MOTPEOHOCTH B YTOUHEHNH JIAHHOW CHCTEMBI 1 B
Hee BKJIIOYAI0TCS HOBBIC BBISIBIICHHBIEC CBOWCTBA 1 CBS3H. B
Ppe3yIbTaTe OCYIIECTBIAETCS IEPEXO]] OT CYIIHOCTH IIEPBOTO
TOpsIJIKa K CYITHOCTH BTOPOTO MOPSIJIKA, KOTOPHIE BBITIOJHSI-
10T ()YHKIIUFO Y3JIOBBIX ITyHKTOB, IPHOIMKAIOIINX K CYIIHO-
CTH HCCJIEyeMOr0 00BEKTa, YTO COOTBETCTBYET TAKOMY CTaH-
JApTy PalMOHAIBHOCTH, KaK AUAIEKTHKA a0COIFOTHOTO 1 OT-
HOCHTEJILHOTO B UCTHHE.

B npeicraBiieHHOM BBIIIIE IBHYKEHHUH TTO3HAHUS OT OTHUX
KaTeTOPHH K APYTHM, 3HAMEHYIOITIM OoJiee TTyOoKHi ypo-

BEHb IPOHUKHOBEHNUS B CYIIHOCTH BEIEH, YETKO IpOCMaT-
pUBaeTCs JIeHCTBUE 3aKOHOB €AMHCTBA U OOPHOBI TPOTHBO-
TIOJIOKHOCTEH, B3aMMOIIEPEX0/1a KOIMNYECTBEHHBIX U Kade-
CTBEHHBIX U3MEHEHNUH, a TaKKe OTPULIAHHS (CHSATHS) OJJHUX
KaTeropui PyTHUMH C yliepsKaHUEM TTOJIOKUTEITBHOTO COfiep-
JKaHWA ¥ TIOBTOPEHUEM IIPOMICHHOTO HAa HOBOM, OoJiee BhI-
COKOM OCHOBE.

Wrax, MBI pacCMOTpENTH METO/IbI aHAJIN3Aa U CUHTE3a, UH-
JYKIMX U IeTYKIIH, THATCKTHKY a0CTPAKTHOTO M KOHKPET-
HOT0, CUCTEMHBIH, CTPYKTYPHO-(YHKIIMOHAIBHBIH U CyIII-
HOCTHBIH HCCIIe10BaTeNbCKUE MoaAXoAb!. [Tokazanu, uTo mo-
JTy4IEeHHOE Ha NX OCHOBE HOBOE 3HAHME BHICTYIAET KaK 00-
pa3 AeHCTBUTEILHOCTH, UMEIOLIMH CBOW peabHBIN P000-
pa3, 9TO COOTBETCTBYET TEOPHH ITO3HAHUSI KaK TEOPUH OT-
paxenus. /loka3anu, 4TO 3TH METO/bI HAMIPABIICHBI HE HA
OTBJICUCHHE OT BCEOOIIEH CBSA3M SIBICHUN MITH BBIZICICHHE
«CBOOOHBIX HIIEMEHTOBY, @ Ha BBIBICHNE 3aKOHOMEPHBIX
CBsA3€H U OTHOIICHUH. /laHHBIE METO/IbI OPUEHTUPYIOT UC-
CJIEZIOBATENS Ha PACKPBITHE IIETOCTHOCTH OOBEKTA, HA BBI-
SIBIICHHE MHOTOOOPa3HbIX THIIOB CBSI3€H M CBEJICHHE UX B
€INHYI0 TEOPETUIECKYIO CHCTEMY. TeM caMbIM MBI BBISIC-
HIIM, YTO METO/IbI aHANIN3a U CUHTE3a, HHAYKIUH U 1eTyK-
LMY, THAJIEKTHKA a0CTPaKTHOTO M KOHKPETHOTO, CHCTEMHBIH,
CTPYKTYpPHO-(YHKIIMOHAIBHBIH, CyIITHOCTHBIH HCCIIE0BA-
TEJIbCKUE MOAXOABI COOTBETCTBYIOT JHATEKTHIECKOMY Me-
TOAY MO3HAHUS ¥ INATEKTHIECKON CHCTEME TEOPETU3NPO-
BaHUS B IIEJIOM.
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S. Yu. Piskorskaya

THE DIALECTIC THEORETICAL SYSTEM
AND ITSMETHODOLOGICAL STANDARDS

The article concerns the questions of contemporary scientific cognition. In work is shown, that at a scientific level to
dialectic theoretical system there correspond methods of the analysis and synthesis, induction and deduction, dialectics
of the abstract and concrete, system, structurally — functional and substantial research approaches.
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METOJOJOI'MYECKHUE CTAHJAPTBI
META®U3NYECKON CUCTEMBI TEOPETU3UPOBAHUSA

3amponymel 6onpocel cogpemennozo HayuHo2o nozhanus. Ilokazano, umo Ha 06WEeHaYUHOM YPOBHE MEMADU3ULeCKOl
cucmeme meopemusupOBaAHUs. COOMBEMCMEYIOM Memoobl UOeAIU3ayull, MOOEIUPOBAHUS, ADCMPALUPOSAHUsL, 2Unome-
MUKO-0eOVYKMUBHDILL U AKCUOMAMUYECKUL MemoObl, YeHHOCMHbIU UCCIe008aAmMenbCKUll N00X00.

Bceolbmrim, onpenessroniM METOI0M MeTapH3HIe CKOH
CHCTEMBI TEOPETH3HPOBAHS BRICTYTIaeT MeTadu3uKa. Bic-
Ka)XeM TMPEIONOKEHHE, YTO Ha OOIICHAYYHOM YPOBHE €i
COOTBETCTBYIOT METO/IBI MICATU3AIINH, MOJICITUPOBAHS, a0-
CTparupoOBaHUsl, THIIOTCTUKO- ISy KTUBHBIHN, aKCHOMATHIEC-
KHH, a TaKKe IIEHHOCTHBIN MCCIIeIOBATCILCKHI MMOAX0, 1
KPaTKO OXapaKTePU3yeM KaX bl U3 HUX.

Merton npeanuzanuu. MeTos uaeann3aniy MpeacTaBiseT
c000i¥1 MBICTICHHOE KOHCTPYHPOBAHUE IOHATHI 00 00BEKTaX,
HE CYILICCTBYIOIINX M HE OCYIICCTBUMBIX B ICHCTBUTEIIEHOCTH.
OH HarleTIeH Ha 00pa30oBaHNE HICATN3NPOBAHHBIX 00HEKTOB,
MPUHITUITAATBHO HE OCYIIICCTBUMBIX, TAKMX KaK UICATTBHBIN a3,
CBOOOIHOE TTa/IeHHE, A0COTIOTHO YePHOE TEJO B (PH3UKE, TOU-
Ka, TIpsiMast JIMHUS B MaTeMaTHKe, HeaTbHBINA PacTBOP B (H-
3UYCeCKOl XuMUH. U iean3upoBaHHbIC 0OBCKTHI SIBIITFOTCSI HE-
KOTOPBIMH TIPEACITFHBIMHE CITyYassMH PeaTbHBIX SBICHHUMN, IPE-
METOB WJIU IIPOIIECCOB U CITY’KAT OCHOBOM MMOCTPOCHHUS TEOpE-
TUYECKUX MPEICTaBICHUI 0 HUX. B mpouecce naeanuzanuu
MPOUCXOIUT TPEACIBPHOC OTBICYCHUE OT BCEX PCANBbHBIX
CBOWCTB IIpeIMeTa ¢ OTHOBPEMECHHBIM BBEICHHEM B CO/IEp-
JKaHHe 00pa3yeMbIX IIOHATHH TPU3HAKOB, HE pEaTN3yEMbIX B
JICHCTBUTEIILHOCTH. B pesynbrare 00pasyercs Tak Ha3bIBACMBIi
WICANN3UPOBAHHBIN OOBEKT, KOTOPBIM MOXKET OMEpPHPOBATh
TEOPETHYCCKOE MBIIIIICHHE. [ TaBHOI 0COOCHHOCTHIO METO/IA
WJICAITI3AINH SBIIETCS TO, 9TO, 00pa30BaB C TOMOIIIBIO Hjiea-
JIM3AIHH TCOPETHUCCKUC KOHCTPYKTBI, B TAJIbHEHINIEM C HUMU
OTIEPUPYIOT KaK C PEabHO CYNICCTBYIONIMMH BEIIIAMHU.

Jns noaTBep K AEHNS CBOEH pealbHOCTH WACATU3UPOBaH-
HBIC 00BCKTHI HY)KJAIOTCS B OMITUPUYICCKOM 000CHOBAHHU.
K mpumepy, 9T00B1 000CHOBATH peaTbHOCTH A0COTIOTHO Yep-
HOTO Tejia, KOTOPOTO HET B MPHPOJIE, Cro CyIICCTBOBAHUC
OTIPaB/IBIBAIOT MPEICTABICHUEM psia (PU3MUECKIX Tel, TO-
JYYEHHOTO TI0 CTETICHH BO3PACTaHUSA MTOTJIOMIATEIHHOI CI10-
cobHocTH. M3BECTHO, 4TO a0COTFOTHO YEPHBIM TEJIOM Ha3bl-
BaIOT TEJIO, KOTOPOE TIOTIIONIAET BCIO MAJAIONIyI0 HA HETO
JYYHCTYIO DPHEPTHIO, HE OTPAKACT U HE MPOIYCKACT e¢ uepe3
cebs1. CrregoBaTenbHO, TEIa MOKHO YIIOPSI0YUTH TAKUM 00-
pa3oM, 4TOOBI B HAYAJIE PsiJia [0 CTCIICHU BO3PACTAHUS pac-
MOJTarajIich Tejla ¢ HU3KUM 3HaYCHHUEM TMOTIOIIATETbHOM CIIO-
CcOOHOCTH, a B KOHIIEC ATOTO psAa — Tella CO 3HAYCHUEM dTOH
CHOCOOHOCTH, TPUOIIMIKAIOIICHCS K SIMHHUIIE, HO HE JOCTH-
rarouieil ee. BEICTpOUB 3Ty SMIIMPUUYECKYIO PETYISIPHOCTD,
MBI 000CHYEM CYIICCTBOBAHHE CPE/IH (PU3MUCCKHX TEI Telia
CO 3HaUCHHEM TOTIIOIIATEIEHON CIOCOOHOCTH, PaBHOM 1~
HUIIE, — TaK Ha36IBaeMOT0 abCOIOTHO YEPHOTO Tena. AHa-
JIOTHYHBIM 00pa30M 3MITUPUICCKUA 00OCHOBBIBACTCS PCaslb-
HOCTBH aOCOIOTHO 0OEIIOTO T aOCOIOTHO MPO3PAvIHOTO TeTa,
CTOUT JIUIIb U3MCHUTH TOUKY 3PCHHS.

Taxum 00pa3oM, pacCMOTPEHHBIE IMITUPHUCCKIE PSIIBI
(U3MYECCKUX TEI MOTYYCHBI IIPH MTOMOIIU TCOPETHYCCKOM JIe-

SITETHOCTH, HAITPaBJICHHON Ha MOMCK MILTIOCTPAINH TeX HIle-
QJIBHBIX 00BEKTOB, KOTOPBIE TEOPETHUK JKETAET BBECTU B HAyd-
HBII 000poT. ClieioBaTeNnbHO, HlealbHble 00bEKThI HE UMe-
0T aHaJIOTOB (TIP000Pa30B) B peabHOM IeHCTBUTENFHOCTH,
1 ux GopMHpOBaHHE OCYIIECTBISICTCS HA OCHOBE M300pe-
TEHHOW HaMHU pENpPe3eHTALIUY.

B pa3BuTHE 3TO#i HIeN pacCMOTPUM KaTETOPHUIO UOed.b-
Hblll mun, BBEJCHHYIO M. BebepoM B KauecTBEe METOIOIOTH-
YEeCKOW OCHOBBI COITMATBHOTO TIO3HAHUS. DTHUMOJIOTHIECKH
TEPMHUH UOedIbHbltl M BOCXOIUT K CIIOBY uUdesl, B KOTOPOM
M. Bebep BbIenseT 1Ba OCHOBHBIX 3HaUCHHSA: 1) nyeal, 00-
pasell, To, K YeMy CJIelyeT CTPEMUTHCS; 2) MBICJIEHHO CKOH-
CTpyHpPOBaHHbIE, HACATHHO-THITMIECKHE 00pa30BaHMs, PE-
CTaBJIAIOMMNE cO00H BCIIOMOTATENbHBIC JIOTHUECKHUE CPEl-
crBa. Ecnim B mepBoM cityuae ujiest BRICTYIIaeT B Ka4eCTBE Hjle-
aJa, ¢ BHICOTHI KOTOPOTO BBIHOCUTCS CYKAEHHE O e CTBH-
TENLHOCTH, TO BO BTOPOM — B Ka4€CTBE CUCTEMBI ITOHSATHH-
HBIX CPEZICTB, B CPABHEHHUH C KOTOPBIMH JICHCTBUTEIEHOCTD
comnocTtasisercs u uzmepsiercs [1. C. 396-397]. D1o BTopoe
3HAUEHHE M XapaKTepHU3yeT BeOCPOBCKYIO KaTETOPHIO Ude-
AnbHBLL mun.

[TomuepkuBasi BHEAMITUPUYECKOE TPOUCXOXKICHUE Ujle-
aNBHBIX THITOB, M. Bebep oTMedaeT, uTo MMEHHO Onaromapst
CBOEH OT/IAJICHHOCTH OT PEATLHOCTH, UY>KI0CTH €, OH MO-
JKET CITY )KUTh CBOCOOPa3HBIM MacIITa0OM JJIsi COOTHECCHUS
¢ Hel. CnennudecKue CBOMCTBA M ICATbHBIX TUIIOB MOXKHO
0OHAapy>KUTh TOJIBKO IPH aHAIIU3E UX HAaHOOIIee SPKO BhIpa-
KeHHBIX (hopM. Takoit aHATH3 MOKA3BIBALT, UTO HCATBHBIN
THIT — 9TO BCEIIEII0 MBICIICHHBINH 00pa3, He SIBISFONITUNCS HU
HCTOPHUYECKOH, HH, TeM 0OoJiee, MMOIMHHON pealbHOCTHIO.
['oBOpst 00 OTHOIIEHUN CBOEH HJICaIbHON KOHCTPYKIIMU K
SMIHUPHIECKIM (pakTam aefcTBuTensHOCTH, M. Bebep cumn-
TAeT, 4TO TaKast KOHCTPYKIHSI HE AT N300paskeHus o cIre-
JIHEH, HO TIPEACTAaBIISIET ISl 9TOTO CpeJicTBa BhIpaskeHHst: «I1o
CBOEMY COZEP>KaHUIO JaHHASI KOHCTPYKIIHSI HOCHT XapakTep
YTOITUH, TTIOJTyY€HHBIH TTOCPEICTBOM MBICIIEHHOTO YCHIICHUS
OTIpEIeNICHHBIX IIEMEHTOB NeiicTBuTenbHOCTIY [ 1. C. 389].
W neanbHbIi THI HE JIOKAJTM30BaH B MPOCTPAaHCTBEHHO-BpE-
MEHHOM OTHOILICHUH, ¥ KOHKPETHOE SIBJICHUE JICHCTBUTEIb-
HOCTH HE MOJKET OBITh BBE/ICHO B KA4€CTBE YACTHOTO CITydasi.

HetpynHo 3ameTuTh, 4T0 BeOSPOBCKHI HCaIbHBIN THIT
OM30K K NACaNN3NPOBAHHBIM 00BEKTAM, KOTOPBIE HCTIOIb-
3yIOTCS B €CTeCTBO3HaHHH. [107100HO TOMY, Kak Heatn3upo-
BaHHBIH 00BEKT KOHCTPYHPYETCSI €CTECTBOHCIIBITATENIEM B
KauecTBE MHCTPYMEHTA, CPEACTBA /ISl TO3HAHUS TTPUPOIBI,
TaK 1 UCATHHBIH THIT CO3/IaeTCsl KAK MHCTPYMEHT ISl TIOCTH-
KEHHS NCTOPUIECKOI peaTbHOCTH.

PaccmoTpeB Mexanu3M (hOpMUPOBAHUS HICATU3UPOBAH-
HBIX 00BEKTOB, MOKHO C(HOPMYIHPOBATH CICAYIOMNI BbI-
BOJI. MeTo nieain3aiyy HanpasJieH Ha CO3[aHue Ueau-
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3UPOBAHHBIX 00BEKTOB (PEIPE3CHTAIHIT) TOCPEICTBOM OJI-
HOCTOPOHHET0 YCUJICHHS OTHOI MIJIM HECKOJIBKMX TOYEK 3pe-
HUSI ¥ COETMHEHHS MHOXKECTBa TU((y3HO U AUCKPETHO Cy-
LIECTBYIONIMX SIMHUYHBIX SBICHUI, KOTOPBIE COOTBETCTBY-
10T JaHHBIM OJTHOCTOPOHHE BBIYJICHEHHBIM TOUKAM 3PEHUSI.
B cBs3H ¢ 3THM MOXXHO YTBEP)KAATh, YTO METO] HICAIN3a-
LIUH BBICTYIIAET Ha OOIIEHAYYHOM YPOBHE NPOSIBICHUEM Te-
OpHH penpe3eHTay 1 MeTapru3nIeckoil CHCTEMBI TEOpe-
THU3UPOBAHUS B IIEJIOM.

Mertoa moaeupoBanus. MeToa MOAEIMPOBAHUS NIPE-
CTaBJIsieT OO0 METO/T HCCIIeI0BaHMs OOBEKTOB Ha NX MOJIe-
JISIX, THOCEOJIOTHYECKOM OCHOBOM KOTOPOT'O BBICTYTAET YMO-
3aKITFOUCHNE M0 aHAJIOTHH, TIOHUMAEMOE MPEAEITBHO IIHPO-
KO — KaK repeHoc MH(popMaIyu 00 oHHUX MpeIMeTax Ha JIpy-
rre. MozeIs peicTaBisieT COO0H aHaIIOT, 3aMECTUTEIb, TIPeT-
CTaBHTENb OPUTHHAJIA, KOTOPBIN CITY)KUT TSl XpAaHEHUSI U pac-
IIMPEHUS 3HaHU 00 OpUTHHAJE, KOHCTPYHPOBAHUS, TIPEO0-
Pa30BaHMS WIN YIIPABICHUS UM.

@dopmbl MOzENMPOBaHUS pPa3HOOOPA3HBI M 3aBUCST OT
cdepst ux npuMeneHus. [1o xapakrepy Mojieneii BEIICTIIIOT
MarepHaibHoe (IPeIMETHOE) U HJIealbHOE MOJIEINPOBaHHE,
BBIpa)KEHHOE B COOTBETCTBYIOIIEH 3HaKOBOH hopme. MaTe-
PpHaIIbHBIE MOJIEIH SIBJISIFOTCS IPHPOTHBIMU 00BEKTaMH, IO~
YHUHSIONINMHUCS B CBOEM (pyHKIIMOHUPOBAHUHN €CTECTBEHHBIM
3aKOHAM — 3aKOHaM (PM3HWKH, XUMHHU, MEXaHUKHU U 11p. [1pn
HIeaTbHOM, TEOPETUIECKOM MOJICITMPOBAHUHT MOJIEIIHN BhIC-
TYTIAIOT B BUJIE CXEM, YepTeKel, HopMyIT, TpaIKOB.

['maBHO XapaKTepUCTHKONW MOJIEIH SIBIISETCS CXOJICTBO
(mmu aHamoOTHs) MEXKAY CHUCTEMOW, NMPHHATONW B KadecTBE
MOJIETIH, ¥ €€ OPUTHHAIOM, WM IPOTOTHIIOM. FIMEHHO 3TO
CXOJICTBO M TIO3BOJISIET IEPEHOCUTH MH(OPMAIINIO, TIOJTyYeH-
HYIO B PE3yJIbTaTe NCCIIEIOBAHMUS MOCIH, HA OPUTHHAL.

Bropas ocobeHHOCTH MOJIEIIeH 1 METO/1a MOJIEITPOBa-
HUSI 3aKITFOYAETCS] B TOM, YTO MOJIENb OJHOCTOPOHHE U He-
MIOJTHO BOCIIPOU3BOJMUT OpHruHaI. [1pu aToM HanbosbIei
IJI0I0TBOPHOCTBIO U IBPUCTHUECKON CHIION 001a1aeT Ta u3
MOJIeTIeH, KOTOpasi CXOJHA C OPUTHHAJIOM MO OoJee cyIe-
CTBEHHBIM TIpH3HaKaM. Mojiellb, KoTopast IIpeelIbHO NpH-
OmKaeTcst K CBOEMY TPOTOTHITY 110 BCEM CYIIECTBEHHBIM
MIpU3HAKaM, PEBpaIIaeTCs B HICKYCCTBEHHOE BOCIIPOU3BE-
JICHUE OPUTHHATIA.

Criermudrraeckas aepra MOJAETeH 1Mo CpaBHEHHUIO C OpH-
THHAJIOM, SIBJISIOIIASsICS €€ TPEUMYIIIECTBOM, — 3TO IPOCTOTA
1 HaIJISITHOCTB CXEM, JOCTYITHOCTh, TOYHOCTh U yINOOCTBO
W3MEpEeHNH BeJTMYMH, TIPEOOPa30BaHNH CAMUX CHCTEM.

U ociemaee. OOBIYHO MOJEIBIO CTAHOBUTCS TOT OOBEKT
(MaTepuanbHBIM UM MBICIUMBII), UMEIONUII CXOJACTBO C
OPHUTHHAJIOM, KOTOPBIH HCIIONB3YETCsl CyOBEKTOM B (DyHK-
uHu ocoboro 3amectutens opuruHana. CyObekT moMenaeTt
9TOT 3aMECTUTEIb MEXIY COO0H M OPUTMHAIIOM KaK OIoC-
PEICTBYIOIIEE 3BEHO, KaK OPYNE TS MOITyYSHHUsI HOBOW MH-
(dbopmanmu. ITO 03HAYAET, YTO CBOMCTBO OBITH MOJCIIBIO —
HE IPUPOTHOE CBOHCTBO 00BEKTA, a HPYHKIIMOHAIBHOE.

Tak, M. BapTodckuii cipaBeIMBO OTMEYaET, 9YTO MO-
JIeTIb TIpeICTaBIIsIeT cO00W HE HEKOTOPYIO CYIIHOCTb, a CIO-
co0 meicTBHS, KOTOPBIH MPEIACTABISICT 3Ty CYIIHOCTH
[2. C. 124]. B aTOM CMBICIIE MOAIENH — 3TO BOILIOMIEHHS yCTa-
HOBOK M I1eJIeH CyOBeKTa, HO B TO %K€ BPEMsI — 1 HHCTPYMCH-
TBI OCYILIECTBIICHHS ITHX Iieiei. Moienn Kak BOIUIOIICHUS
TOTO WJIM MHOTO THIA YCTAaHOBOK MPE/ICTABISIIOT TIPUMEPEI

TOTOBHOCTH JIEHCTBOBAThH TEM MJIM HHBIM CITOCOOOM (MOIEITh
MTOBEJICHUSI B OTIPE/ICIICHHON CUTYAIIMU), TEM CAMBIM SIBJISI-
SCh KOHCTPYKTUBUCTCKUMH METOIOIOTHIECKAMH CTaHap-
tamu. CTOUT OTMETHUTb, YTO pa3BuBaeMblii M. Baprodckum
0000IIIeHHBIN B3I Ha MOJCTUPOBaHNE (KOHIICTIIIHS BCe-
001116 MOJISITEHOCTH ), KOTJIa BCE MOXKET OBITH MOJIEIIHIO BCE-
T0, TIPEJICTABIISCTCS BEChbMa MPOIYKTHBHOM pehiekcueii Hal
Haykoi. OHAaKO MOUCK 0OBEKTUBHOTO COOTBETCTBHSA U €TO
MepBbI, BEIOOP Han00JIee pa3yMHOTO B KOHKPETHBIX YCIIOBH-
X MOJIee00pas3yIoIIero napaMeTpa — JOCTaTOYHO TPyAHAS
mpo0JieMa, ¥ eClIi €€ PEIICHUE YPE3MEPHO OOJIETUUTh, TO
MOJKHO BIIACTh B IPYT'YIO KPAalHOCTh — B OTPBHIB 3HAKA (peri-
pe3eHTannn) OT €T 3HaUYCHHS (IT03HABAEMOT0 O0BEKTA).

MeTton a6cTparupoBanus. Mertoa abcTparupoBanust (0T
nar. abstractio — OTBIEUEHNE) IMEET CBOMM MCTOKOM CpPE-
HEBEKOBYIO CXOJIaCTUKY. B nanbHelieM oH pa3BUBAJICS IM-
mupu3MoM Hosoro Bpemenn, a B XX—XXI BB. 0bu1 Hanbo-
Jiee SIPKO MPECTABIICH Pa3THIHBIMU TCICHUSIMH HEOTO3H-
Tu3Ma. MICXOHBIM MYHKTOM PACCYXICHHS B TOM METOJIC
ABIISICTCS YYBCTBCHHO TaHHOE MHOT000pa3me eIMHUIHBIX
BCIIICH, 32 KOTOPBIMHU MPU3HACTCS MMOUTHHHAS PEaIbHOCTh U
KOTOpBIC B KOHEYHOM CYETE OTOXKICCTBIAIOTCS C KOHKPET-
HbIM. AOCTPaKTHOE K¢ TOHUMACTCS KaK MPOIYKT JCSITCIb-
HOCTHU MBIIUICHUS, OTBICKHBAOIIETO U a0CTParupyroIiero
(oTBNIEKAIOMIET0) TO 00IIEe, ONMHAKOBOE, KOTOPBIM 00Ja1a-
FOT BCE BEIIM ONPEICICHHOTO KITACCa UIIA MHOXKECTBA, U 33K-
PETUISIOIIETo 3TO HaliIeHHOEe o011iee B 3HAYCHUH IMEHH, Tep-
MUHa, TOHTHS. C 3THM CBSI3aHO HIIYIIEE OT CPSIAHECBCKOBOTO
HOMHHAJIN3Ma ITPOTHBOIIOCTABIICHIE a0CTPAKTHOTO KaK Cy-
MIECTBYIOIMIETO TOIBKO B c(epe COZHAHUS B BUJC 3HAYCHUS
OOIIIEeTO MOHSTHS, YHUBEPCATHU U KOHKPETHOTO KaK CyIIIe-
CTBYIOIIETO pealbHO, B BU/IC YyBCTBEHHOT'O MHOT000pa3us
HE3aBUCUMBIX JIPYT OT JAPYTa CANHIYHBIX BEIICH.

«OTOXIECTBIICHHE KOHKPETHOTO C SAMHIYHOH BEIIHIO, JTaH-
HOU B CO3EPI[AHKH HJIH XOTSI ObI B BOOOPAsKCHHUH, — 3TO HE IPO-
CTO TEPMHHOJIOTHIECKH-KOHBCHITMOHATbHASI 0COOCHHOCTH H3-
BECTHOTO HAITPABJICHHS B JIOTHKE. TOTKOBAHIE KOHKPETHOTO KaK
SIIMHIIHOTO (KaK ,, MHTMBHU/IA JAHHOTO KJTacca, BUJIa WK pojia™)
TIPSIMO BBITEKAET U3 BITOJIHE OMPEACIICHHOTO HOMIHAJIACTIYEC-
KH-3MITUPHYCCKOTO TOHMMAHUSI MBIIUICHUSL. 3a/1a9a TCOPCTH-
YECKOTO HCCIIEIOBAHUSL, COTTIACHO 3TOMY TOHUMAaHHUIO, CBOJIUT-
CsI K OTBICKMBAHHMIO TOTO OOIIIEro, OANHAKOBOTO, KOTOPEIM 00-
JIAJIAI0T Bee 0€3 M3BSITUSI MHIUBUIBI OTIPEICIICHHOTO KJlacca,
OTIpeNIeNIeHHOTO MHOXeCTBa. ObIIIee Kak TAaKOBOE CYIIECTBYET
B CAMUX BEI[ax JIMIIb B BUIE CXOICTBA. .. DTO, B KOHIIE KOHIIOB,
JIAIITG 3HAYEHNE (MM CMBICIT) TOTO W HHOTO TePMHIHA, IMCHH,
3HaKay, —mucan J. B. Mbenkos [3. C. 218].

C mo100HBIM MIPOTHBOIIOCTABICHHEM a0CTPAKTHOTO U
KOHKPETHOTO CBS3aHO W XapaKTEPHOE TSI SMITHPHUECKON
TPaIUIMK TPEACTABICHUE, COIACHO KOTOPOMY CYIIECTBY-
FOT JIMIIb OTACIIbHBIC HHIUBUIBI, 2 00beINHCHNE TAKUX UH/IH-
BUJIOB B KJIACCHI — 3TO MPOJYKT ACATCIbHOCTH MBIIIICHUS.
Ha »Toi#1 THOCEOI0THYEeCKOIf 0CHOBE BO3HHKAET U COOTBET-
CTBYIOIIICE TOHNMAHHE JIOTHKH KaK CHCTEMBI ITPaBHJI, 0Oec-
MCYHUBAOIIHIX TTOCTPOCHUE BHYTPEHHE HETIPOTHBOPCUUBON
HepapXuu NOHATHIA. BocxoxkIeHre 0T KOHKPETHOTO K a0CT-
PAKTHOMY IMPEJCTACT B 3TOM JIOTHKE B BUJIC CBOCOOpa3HOU
MHUpaMAIB], B QpyHIAMEHTE KOTOPOH JIEKHUT OeCKOHETHOE
MHOYKECTBO CJIMHUYHBIX BEIIICH, a BEPIINHOMN BBICTYIIACT Ca-
Moe 00111ee, a0CTPaKTHOE TIOHSITHE.
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Qunocogpua u coyuonoaus

Ha coBpemMeHHOM 3Tane pa3BUTHS HAyIHOTO 3HAHHS Me-
TOJ] a0CTparnpoBaHusl MPEJICTaET KaK METO/] OTBICUCHUS OT
psiia CBOMCTB M OTHOLIEHUM M3y4yaeMoOro sIBJIEHUS C OJHO-
BPEMEHHBIM BBIIECTICHUEM HHTEPECYIOIINX UCCIIEA0BaTENs]
CBOHCTB. B pe3ymbrare 3T0T0 mporiecca BO3HUKAIOT a0CTpaK-
THBIE ITPEIMETHI, KOTOPBIMH SBIISTIOTCS KAK OTIEIBHO B3STHIC
TIOHSTHSL ¥ KATEeropuH (pa3BUTHE, IPOTUBOPEYHE, MbIIILIC-
HHE U JIp. ), TAK U UX CHCTEMBI.

['maBHBIM BOIIPOCOM NPH UCTOJIB30BaHUU 3TOTO METOA
CTaHOBUTCS BBISICHEHHE TOTO, KAKNE U3 PACCMaTPUBAEMBIX
CBOMCTB SIBJISIFOTCSI CYILIECTBEHHBIMH, @ KaKue — BTOPOCTe-
MIEHHBIMH, OT KOTOPBIX MOYKHO OTBIJIEUbCS. DTOT BONPOC B
Ka)KJIOM KOHKPETHOM CJIydae PEemIacTcsi B 3aBUCHMOCTH OT
MIPUPOBI U3y4aeMoro oObeKTa, a TAKXKe OT Lelel 1 3amad
uccre1oBanust. MeTos abcTparnpoBaHus 1acT BO3MOKHOCTD
BUJIEThH IIPEMET WITU TPYIIITY IPEIMETOB 0] KAKUM-TO O/
HUM YIJIOM 3pPEHUS, YTO B HEKOTOPOM OTHOUICHHH POXHUT
€r0 C MEPCHEKTUBU3MOM.

Ha npumepe «/luanzora o AByX cUCTeMax MHUpa»
B. A. benos nokasain, uro ['anunel, coznaBas sMmoupuyec-
KyI0 KapTHHY SIBIICHHH B TpIoMe KOpaoist (TaJieHue Kareib
13 BeJpa, MOABEIICHHOTO K MOTOJKY, OJET 6ab04ueK U MyX,
TUIaBaHKE PHIOOK B aKBapUyMe U JIp.) IPUMEHSIT METO]] a0CT-
parupoBanust: «OH BBIIEIISUT OJJHY CHOCOOHOCTB 36MHBIX SIB-
JICHUI ¥ TPOTHUBOIIOCTABIISII €€, KaK 0C000 BayKHYIO, BCEM
MPOYNM O0COOCHHOCTSIM... OH BHJIEN MHP CKBO3b IPU3MY
HEKOTOPOH HJIeaIbHON CYIIHOCTH U IO3TOMY SMIIUPUYECKH
penpe3eHTUPOBAI €€ HE B COOTBETCTBUH TOMY, KaKOBa MpH-
polia Ha caMoM Jelie, a JIUIIb C KaKOM-TO OJHON CTOPOHBI,
KOTOPOM MOTYHHSNI Bee ocTanbHbie» [4. C. 150].

3neck B. A. BenloB noguepkuBacT, 4To UCXOmHAs adCT-
paKmus MOKET MILTIOCTPHPOBATHCS BEIOOPOYHO TIPH TOMO-
1 SMIUpHUEcKuX Mozienelt. Ilepexo/1 k yacTHOMY ClTydaro
ecTh He OoJtee YeM peann3anust aOCTPAKIMN, BEIBOJ] YACTHBIX
MoJernel u3 oduiel uaen. Takux 9acTHBIX MOJIeTIel MOKET
OBITH OECKOHEYHO MHOT0, ITOCKOJIbKY BBEJCHHAs abCTpaK-
IIUSI B PA3JINYHBIX IMITUPUIECKIX KOHTEKCTaX MOXKET 000-
3HA4YaTh Pa3HOOOPA3HbIE CIy4au, HU OAMH U3 KOTOPBIX CaM
1o cebe He MOXKET PETIPE3EHTHPOBATH TEOPETHIECKYIO MO-
JIeJIb B 11e70M. B 3TOM mtaHe Bce KOHKpETHBIE mpuMeps! [a-
JMIIes €CTh HE YTO HHOE, KAK eINHUIHBIC a0CTPaKIINH, SBIIS-
OIINECST BBIPAXKEHUEM TEOPETHIECCKOMN NIAEH, COOTBETCTBY-
IOIIEH JIMIIB OTHOMY M3 BO3MOXKHBIX TIOJIXOI0B K MHPY, KO-
TOPBIH HE JOJDKEH UCKITFOYaTh OCTAIbHBIX.

AOGCTpaKIUK pa3IMYaloT 110 MopsAKaM (YpoBHsIM): abCT-
PaKINH OT peabHBIX MPEIMETOB Ha3bIBAIOT A0CTPAKIIHIMHI
TIEPBOTO MOPsI/IKa; a0CTPAKIMK OT a0CTPAKIHIA IEPBOTO YPOB-
Hsl Ha3bIBAIOT a0CTPAKIUSIMU BTOPOTO NOPsAKA U T. 1. OT™Me-
THM, 9TO B XOJI€ ICTOPUYECKOTO PA3BUTHSI HAYKa BOCXOUT OT
OJIHOTO YPOBHSI a0CTpaKLMil K Jpyromy, 6oiiee BHICOKOMY.
PackprIBast MexaHI3M pa3BepThIBaHUS a0CTpakimi, B. [eii-
3eHOepr nucan: «[loHATHS, EpPBOHAYAIBHO MOJTYyYEHHbIC
myTeM abCTparupoBaHus OT KOHKPETHOTO OITBITa, 00PETAIoT
coOCTBeHHYIO *M3Hb. OHN OKa3bIBalOTCs OoJiee coepika-
TEJIbHBIMH ¥ TTPOJIYYKTUBHBIMHU, YEM MOXKHO OBIIIO 0)KHIATh
MoHavay. B mocienyromem pa3BUTHN OHU OOHAPYKHBAIOT
COOCTBEHHbIE KOHCTPYKTHBHBIE BO3MOYKHOCTH: OHH CIIOCO0-
CTBYIOT IOCTPOCHHIO HOBBIX ()OPM ¥ TMOHSTHH, MO3BOJISIOT
YCTQHOBHTH CBSI3H MEXIY HUIMHU M MOT'YT OBITh B M3BECTHBIX
Tnpe/iernax MPUMEHHUMBI B HAIIIUX MTOTBITKAX MTOHSTH MUP sIBJIC-

auit» [5. C. 143]. Ha Ham B3, 9TO yTBepKIeHHE Oomee
YeM CIpaBe/IMBO: aOCTPaKIMKU 0OpEeTalT COOCTBEHHYIO
KW3Hb, B PE3YIIBTATE YEr0 MPOUCXOIUT CBOCOOPA3HOE yABOE-
HUe Mupa. B nanpHelmeM oHM CrIOCOOCTBYIOT MTOCTPOCHUIO
HOBBIX a0CTPAKIMI ¥ MOTYT OBITh TPUMEHUMBI I TO3HAHUS
MUpa SIBJIIEHUH, MUpa 7151 Hac, HO HE MUPa CYLTHOCTEM.

B aTOM CMBICIIE METOIBI H/ICaTH3AIIH, MOJICITNPOBAHUS
1 abCTparnpoBaHms OIM3KHA MEKTy COOOI: BO BCEX TPEX CITy-
yasgx o0pa3yercst HeKasi CaMOCTOSITeNIbHAsT TEeOPETHIECKast
KOHCTPYKIIHSI, B KOTOPOH XapaKTEPHCTHKU M CTOPOHBI [IO3HA-
BaeMOro 00BbEKTa OTBJICUYEHBI OT (PAaKTHYECKOTO SMITUpUYEC-
Koro Marepuaia. Fix o0CHOBHOE paziiniue 3aK/IF04aeTcst B TOM,
N/ICaTM3UPOBAHHBIE 00BEKTHI SIBISTFOTCS ITPE/ICIIbHBIMU CITy-
YassMU PEaIbHBIX SIBJICHUI (HE CYNIECTBYIOINMH H HE OCY-
IIECTBUMBIMH B IEHCTBUTEIBHOCTH ), TEOPETHUECKHE MO/IE-
JIM — 3aMECTUTEIISIMH, BOCIIPOU3BOSIIIMMU HEKOTOPBIE CBOM-
CTBa OpWUTHHANA, a A0CTPAKTHBIE NMPEAMETHI — MOHITHIMH,
KOTOpPBIE XapaKTePHU3yIOT OT/IEIbHBIE CYIIECTBYIOIINE CBOM-
CTBa 00BbEKTa, THTEPECYIOIIHE MTO3HAIONIETO CyOheKTa B J1aH-
HBII MOMEHT. OJTHaKO, KaK OBLIO IIOKa3aHO BBIIIE, BCE TPH ITHX
METO/1a HalleIeHbI Ha CBOC0OPa3HOE YIBOCHUE PEATLHOCTH.

I'nnorernko-1e1yKTUBHBIN MeTOA. [ MTIOTETHKO- ey K-
THBHBIN METO/I ITPE/ICTABIISIET COOOH METO/] HAyYHOTO IT03Ha-
HUSI, CYIITHOCTBH KOTOPOTO 3aKJIF0YAETCSI B CO3IaHUU CUCTEMBI
JICTyKTHBHO CBSI3aHHBIX MEXKTy COOOH TMIIOTE3, U3 KOTOPHIX B
KOHEYHOM CYETE BBIBOJSITCSI YTBEPIKJCHHUS 00 dMIIUpUYec-
kux ¢axtax. A. Kolipe oTmMedan, 9To TepMuH cunomesa He
SIBJISIETCS OJTHO3HAUHBIM M OXBATBIBACT IIEJTYIO FTaMMYy 3Ha4e-
HUH, «KOTOPBIM MpHUCYyIIa OAHA 00IIas yepTa — BpEMEHHO
(Wi OKOHYATEITHHBIM 00pa30M) 0CIadIATh (FITH OTBEPTaTh)
XapakTep YTBEPKICHHS WK COOTBETCTBHS ICTHHE (VI JIeH-
CTBUTEIBHOCTH) ,,[HIIOTETHICCKAX MPeIOKeHmH ‘. Takum
00pa3oM, TUnoTe3a, COOCTBEHHO TOBOPSI, SIBISIETCS HE CYXK-
JICHHEM, a HEKAM JIOTTYIIICHUEM, FJIH TIPEIOTI0KEHUEM, TTO/I-
JeKAIIUM MTOCIEYIOIIEei MPOBEPKE IO CBOMM CJIECTBUSIM
U 3aKJIIOYCHHUSIM, KOTOPBIE JIOJDKHBI €r0 MOATBEPIUTH WU
orpoBeprayTh» [6. C. 179].

Kpome Toro, TEpMUH cunomeza MOXKET TaK)Ke 03Ha4aTh
TIPE/ITIO’KEHNE MM COBOKYTTHOCTB MPEUTOKEHUH, IPHHUMA-
€MBIX JUIS TOTO, YTOOBI BBIBECTH M3 HUX JIOTHYECKUE CIIEI-
CTBWSA, KaK ITOCTYMAlOT, HAIPHMEpP, MaTeMATHKH, TOBOPS:
«IlycTh (MM MPEATION0KNM, UTO) B IPIMOYTOIBHOM TPEY-
TOJILHUKE yroil A UMEeT 3aJaHHyI0 BEIHUYHHY...». Takum
00pa30M, THIOTETHKO-/1elyKTUBHBIH METO/l OCHOBAaH Ha BbI-
BE/ICHHH (JIeTyKIIUH) 3aKJIIOYEHUH U3 TUITOTE3 U IPYTUX TO-
CBUIOK, ICTHHHOCTHOE 3Ha4Y€HNE KOTOPBIX Hen3BecTHO. [Toc-
JIeJIHee O3HAYAET, YTO 3aKIII0YCHHUE, TOTYYCHHOE Ha OCHOBE
JTAHHOTO METO/1a, HeN30€XKHO Oy/IeT MMETh BEPOSITHOCTHBIH
XapakTep. BeposTHOCTHBIN XxapakTep 3aKI0YEHMs] CBSI3aH
TaKKe M C TEM, 4TO B (JOPMUPOBAHHUH TUITOTE3b IPHHUMAIOT
ydactue (haKTopsbl, HE MOAJAIONINECS JIOTHIECKOMY aHaIH-
3y: IOTajiKa, MHTYHIHs, BOOOpaXKEHNE, OTIBIT, KB (DUKAIHS,
TaJIaHT YYEHOTO.

Vctopust cTaHOBICHUSI THIIOTETHKO-IETYKTHBHOTO METO-
na HaunHaercs ¢ P. [lekapra. B padore «Havana ¢uioco-
¢um» oH oTMeuan: «5 Bce, o uem Oyay mucath fanee, mpes-
JIararo JIMIIb KaK TUIT0TEe3Y, ObITh MOXKET, M BECbMa ylaJIeH-
HYIO OT HCTHHBI; HO BCE XK€ U B TAKOM CIIydae sl BMEHIO ce0e
B OOJIBIIYIO 3aCIIyTY, €CIIU B TAJILHEHIIIEM U3 Hee BBICIICH-
Hoe OyzeT cornacoBsIBaThes ¢ onbiTom» [7. C. 510]. bonee
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Toro, JlexkapT HacTaWBaJ Ha BO3MOKHOCTH PacXOKIACHUS
MEKTy UCTHHOM U BBIIBUHYTHIMH UM TUTTOTCTHYCCKIMHE TIPE/T-
MTOCBUTKAMH, 3asBIISS, YTO HAMEPEH MPHUHSATH 3[1€Ch HEKOTO-
pBIC THIIOTE3bI, KOTOPBIC CaM CYMTACT JIOKHBIMHU, OJHAKO
«JI0)KHOCTB VX HE TIPETISTCTBYET HCTHHHOCTH U3 HAX BBIBOIH-
moroy» [7. C. 510-513], B pe3ymsTare 4ero ero Teopus mo3Ha-
HUSI OPHCHTUPOBAJIA HAYKY HA JIOMYIICHUE JIOKHBIX MOCHI-
JIOK JJIS BRIBOJA U3 HUX HCTHHBI.

Amnanuzupys TepMuH eunomesa 'y Y. Hetotona, A. Koit-
e BBIZICIIII 1BA CITyYast €0 MPUMEHEHHS — B «XOPOIIEM» U
«IJIOXOMY CMBICIIE. B 3TOM «Xopotiemy, Witk MPUeMICMOM
CMBICJIC [TO]T TUTIOTE301 TOHUMAETCSI TPABJIONOA00HOE, XOTS
¥ HeJO0Ka3zyeMoe TIperoioXkeHne. B mpoTuBoBec 3TOMY
HMEETCSl «IUJIOXO0M» (HEeraTUBHBIN) CMBICH, B KOTOPOM ITOT
TEPMHH — U BECb COOTBETCTBYIOLINM €MY X0 PacCyKI€HUI
— npumensiics Jlekaprom, JIeHOHUIIEM | JIp., ¥ KOTOPBIA B
r1a3ax HeloToHa sBIseTcs HUUeM He 000CHOBAaHHOM (PUKITH-
ell. «IIpumeHeHue runoTe3 B 3TOM IOCIIEIHEM CMBICIIE BIIE-
4eT 3a cOO0H pa3pbIB MEXy HayKOI M JEHCTBUTEIILHOCTHIO.
OH o3HaugaeT Tu00 IMOTHBII CKETITHIIN3M — €CITH (PUKIIHS M0-
HsITA U MIPEJICTABIICHA B KAYECTBE TAKOBOM, — JI100, B 00IIIEM
ciydae, MOJMEHY JAaHHOU JeHCTBUTEIBHOCTH (UKTHBHOMN
WJIM, TI0 MCHBIICH Mepe, HEJOCTYITHON BOCIIPHUSTHIO U T10-
3HAHUIO JCUCTBUTEIBHOCTHIO, HEKOTOPOH TCEBOICHCTBH-
TEJIBHOCTEIO, ITOJIAraeMOM U1 0ObSICHEHHS HEKOEH TaHHOC-
THU U HAJICTICHHOM IPOU3BOJIBLHBIM 00pPa30M U C 3TOH IEITBI0
BOOOpaXCHHBIMH MW WU3MBIIIICHHBIMHA CBOMCTBAMHY
[6. C. 182]. HaunHas ¢ mepBbIX IMyOIMKAIHi 110 TpodiieMam
ONTHKH, HBIOTOH BBICTYTIA TIPOTHB TAKOTO CTI0CO0a MCIIONb-
30BaHMUS THIIOTE3 IS TIOCTPOCHHSI TEOPHH, T. €. TIPOTHB IIPH-
MCHCHHS 00BSICHEHUH TTOCPEICTBOM MIPUYHH, KOTOPBIC MBI
MOJKeM cebe BOOOpa3nTh WIIH, TOYHEE, U3MBICTHTD IO CO0-
cTBeHHOMY Tipom3Boiy. Cam sxe HpIOTOH MPUMEHSIT CIIOBO
eunomesa IS TOTO, YTOOBI 0003HAYUTH MPEUIOKCHUE, KO-
TOPOE HE eCTh ABJICHUE U KOTOPOE HU U3 KAKOTO SIBJICHUS HE
BBIBEJICHO, a JIUIITh IIPHHSTO WJIH MIPEAOI0KCHO 0¢3 BCSIKOTO
9KCIEPUMEHTAIFHOTO JOKa3aTebCTBA. Bee UTo He BRIBEIC-
HO U3 SIBJICHUH JIOJI’KHO Ha3bIBATHCSI TUTIOTE301.

B mactosimuit MOMEHT 00IIast CTPYKTypa THIIOTETHKO-
JETyKTHBHOTO METO/a (MJIA METO/1a TUTIOTE3) MOXKET OBITh
TpeCTaBJICHA CIEAYIOMHNM 00pa3oM:

«1. O3HaKoMITeHHE C (DAKTHYECKAM MaTepHaioM, TpeOyo-
LM TEOPETHYCCKOTO OOBSICHEHHUS U TIOMBITKA TAKOBOTO C TI0-
MOILBIO YK€ CYLIECTBYIOILIMX TEOPUI 1 3aKOHOB. Ecii HeT, To:

2. BeiimkeHue Aoraaku (TIPEeIIoNI0oKeHH s ) O TIPUUHHAX
7 3aKOHOMEPHOCTSX JaHHBIX SABJICHUHN C TIOMOIIHIO MHOTHX
JIOTHYECKUX ITPUEMOB.

3. OueHKa CepbE3HOCTH MPEIIOIOKCHHUI U 0TOOp U3
MHOYKECTBa AOTa0K Hanboee BeposTHOH. [Ipu 3ToM rumo-
Te3a MPOBEPSCTCS: a) Ha JIOTHYCCKYIO HEIIPOTUBOPCYHBOCTE;
0) COBMECTHMOCTH C PyH/IaMEHTAIEHBIMHU TEOPETHICCKIMHU
MPUHIUTIAMHA JTaHHOW HayKH (HaIpuMep, ¢ 3aKOHOM COXpa-
HEHU U TIpeBpanieHns sueprun). OQHaKo clenyeT UMETh B
BHTY, UTO B ICPHOIBI HAYYHBIX PEBOJIOIII PyIIaTCs HMEH-
HO (DyHIaMCHTAIILHBIC IPUHIIUATIBI ¥ BO3HUKAIOT ,,CyMACIIIC/I-
IITHe WACH , He BEIBOJUMBIC U3 ATUX MPUHITAIIOB.

4. BriBeicHUE U3 THITOTE3bI (OOBIUHO JICTYKTHBHBIM ITy-
TEM) CIICICTBHI C YTOUHCHHEM €€ COJICPIKaHMS.

5. DKcneprMeHTaIbHAs POBEPKA BBIBEICHHBIX U3 THUIIO-
TE3bI CIIENCTBUHA. TyT rUTIIOTE3a WITH TOTydacT SKCIICPUMEH-

TaJbHOE TIOATBEPIKICHNE, HITH OTIpoBepraeTcs. OmHaKo moj-
TBEPIKICHUC HE FAPAaHTUPYET €€ UCTHHHOCTH B IIETIOM (MJIH
JoXHOCTH). Jlydmmast mo pesyasraTaM IMpOBEpKH TUIIOTE3a
nepexoauT B Teoputon [8. C. 264-265].

PaccMmoTpeHHbIe STaIbl HATTISAIHO IEMOHCTPUPYIOT, 9TO
THITOTETUKO- /1Ty KTUBHBIA METOI SIBIISICTCSI HE CTOIBKO METO-
JIOM OTKPBITHSI, CKOJIBKO CITIOCOOOM TIOCTPOEHHS, CHCTeMa-
TH3AIUHN 1 000CHOBaHMA HaydHOTO 3HaHHS. C JOTHYeCKOH
TOYKH 3PEHUS, THTIOTCTUKO-ICAYKTHBHBII METOJI IPE/ICTAB-
JseT COO0H HepapXuio THIIOTE3, CTEIIEHh A0CTPAKTHOCTH KO-
TOPBIX YBEIIUMYUBACTCS [10 MEPE YAAICHHSI OT SMITUPUICCKO-
ro 6asuca. Ha camom BepXy pacroJiararotcst THIIOTE3bl, UMe-
forIe Hanboee o0IIMit XapaKkTep U MOITOMY 00J1a/TafoIIHe
HauOOIBIIIEH JOrNYeCKOi CHIION; U3 HUX, KaK U3 TIOCBUIOK,
BEIBOIITCS THIIOTE3HI O0JIee HM3KoTro ypoBHA. Ha camoM HI3-
IIIEM YPOBHE HAXOASATCS TUIIOTE3BI, KOTOPBIE MOYKHO COMOC-
TaBUTh C IMIIUPUUECKON JEMCTBUTENBHOCTBIO. | MITOTETHKO-
JeTyKTHBHBII METOJl YaCTO CPABHHUBAIOT C aKCHOMAaTHYeC-
KHM METOJIOM.

AKcHOMATHYECKHH MeTO0. AKCHOMAaTHYECKUI METO
TIpe/ICTaBIIsIeT cOOOH CIIOCO0 MOCTPOCHUSI HAyYHOH TeopHH,
B OCHOBE KOTOPOTO JISKAT HEKOTOPBIE MICXOAHBIC TTOTOKCHIUS
(aKCHOMBI), N3 KOTOPBIX BCE OCTAJIbHBIC TIOJIOKEHNST TAHHOM
TEOPHH BBIBOIATCS YUCTO JIOTHUICCKUM ITyTEM, TOCPEIACTBOM
JoKazaTenscTBa. O0mas CTpyKTypa akCHOMaTHIECKOTO Me-
ToJ1a (MII METO/1a aKCHOM ) MOYKET OBITh IIPEJICTaBIICHA ClIe-
TYTOIITIM 00pa3oM:

1) BBIOMpAETCsT HEKOTOPOE MHOXECTBO MPUHHUMAEMBIX
0e3 ToKa3aTeNbCTBA MPEIUIOKEHUH OMpeIeICHHON TeOpuu
(axcuom);

2) hopMynupyeTcst cHcTeMa IPaBHJI BEIBO/A, TTO3BOJISIO-
11ast mpeoOpa30BBIBATH NCXOIHBIC TIOIOKEHHUS 1 TIEPEXOTUTh
OT OJTHUX MOJIOKCHUH K APYTHUM U BBOJUTH HOBBIC TSPMUHBI
(onsITHA);

3) Bce ocTallbHbIE TIPEJIOKEHNUS JAHHON TEOPUH BBIBO-
JUITCSL U3 aKCHOM Ha OCHOBE C(OPMYIIMPOBAHHOM CHCTEMBI
TIPaBUIL.

Wrak, cortacHO akcCHOMaTH4eCKOMYy METO/ly BCE IOHSI-
THSI TEOPHH, KPOME TIEPBOHAYAIIBHBIX, BBOISTCS IIOCPEICTBOM
OIpEe/ICICHHH, BBIPXKAIOIINX UX Yepe3 paHee BBE/ICHHBIC
rousTHsA. Clie1oBaTeNbHO, T0Ka3aTeIhCTBO B AKCHOMATHIEC-
KOM METOJIe TIPEACTABIACT cO00M HEKOTOPYIO MOCIIEIOBa-
TENBHOCTH (POPMYII, KaXK/1ast U3 KOTOPBIX JINOO €CTh aKCHOMa,
TIO0 TTOTy9aeTCs U3 MPENbIAYIINX (opMyIT IO KaKOMY-THOO
MPaBUITY BBIBOIA. BOmpoc 00 HCTUHHOCTH BHIOPAHHBIX TAKHM
00pa3oM aKCHOM HE TTOJHIMAETCS, OH PEIIacTCcsl B paMKax
JPYTHX HAyYHBIX TCOPUH UM TIPU HAXOKICHUM HHTEPIIPETa-
LUK JaHHOW CHCTEMBI. YCTaHOBIICHUE UCTHHHOM HHTEpIIpETa-
un (pOpMaTM30BAaHHON aKCHOMATHUECKON CHCTEMBI CBHIC-
TEIBCTBYET 00 HICTUHHOCTH ITPUHSTHIX B HEH aKCHOM.

AHanM3upys COBPEMEHHOE COCTOSTHHE HayKH U €€ aKCH-
oMartuky, B. A. benos numiet: «Kakas Obl pu3mueckas CyI-
HOCTh HH paccMaTpHBalach, 00sS3aTEIFHBIM YCIOBHEM €€
AKCHOMATHYECKON JOCTOBEPHOCTH OCTACTCS MPUHIIHIIL, CO-
IJIACHO KOTOPOMY OHa JIOJDKHA HaXOJUTHCS B CBOOOTHOM
coctossHUH. Takoe cOCTOsTHIE 00bEKTa IIPU3IHACTCS CaMBIM
MPOCTHIM, CAMOOYCBHIHBIM U €CTCCTBCHHBIM, a BCE IPYTHE
COCTOSIHHUSI paCCMaTPUBAIOTCS KaK OTKJIIOHSHHUS OT TOiH ,,HOp-
MbI“. EcTecTBeHHOHAYYHOE MOHUMAHKE MTPUPOJIBI TIOMETIa-
€T HayKy MEX/Iy STHMH JIByMsI ITOJIOCAMH: ,,HOPMOH* U ,,aHO-
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u coyuonocus

ManusaMu‘‘. MaremMaTinaeckne ypaBHEHUS (,,3aKOHBI TPHPO-
JIBI) IPEBPATUIINCH B CBA3YIOIIEE 3BEHO MEXTy ITHUMHU I10-
JFOCaMHM, 00eCIeYnBas 1eTyKTUBHYIO CBA3b AKCHOMaTHYEC-
KHUX JJOCTOBEpHOCTEH ¢ (hrznuecknmu sisieHusmm» [4. C. 138].

Takoe MoHNMaHMeE 3a/1acT HEOOXOANMBII KOHTEKCT, B paM-
KaxX KOTOPOTO OCYIIECTBISIETCS] HAYYHAs! AECATEIBHOCTD 110
KOHCTPYHMPOBAHHIO HAyYHOTO 3HaHMs. OOBEKT, HAXOASAIN-
Cs1 B CBOOOTHOM COCTOSTHHH, HE BCTPEUACT HUKAKMX MPETIAT-
CTBHH, IBHIKETCSI WIIN TIOKOMUTCS caM 1o cebe. Camornpous-
BOJIBHOE, OECTIPUIMHHOE, MEXaHUCTHIECCKOE TBMIKCHHE
00BbeKTa B a0COIIOTHOM BaKyyMe MOCTYJIMPYETCs B Ka4eCTBe
MCXOJHOTO OOBSICHUTENILHOTO NMPHUHIMIIA. DTO 3HAYHT, YTO
3aKOHBI KMEXaHHUECKOH CBOOO/IBI) TOCTIOACTBYOT HAJT 3aKO-
HaM{ HEOOXOIMMOCTH B CHITy TEOPETUUECKOM AMyKINU. A
MTOCKOJIBKY 3aKOHBI CBOOOJIBI 0011al0T OOMBIICH aKCHOMa-
THYECKOH JI0CTOBEPHOCTHIO, YEM 3aKOHBI HEOOXOIUMOCTH,
TO OHU TIOJTy9alOT CTaTyC ECTECTBEHHBIX C TOUKHU 3PEHHS CO-
BPEMEHHOW HAYKH.

Takum 00pa3om, akCHOMATHYECKUI METOJ TPECTaBIIS-
eT c000if METOZOIOTHUECKY IO HHTEPIPETAINIO TAKOTO CTaH-
JlapTa eCTECTBEHHOCTH, KaK CTaHJIapT CBOOOIbI, COINIACHO
KOTOPOMY TOCTYIIUPYETCS OTPHIB 3HAHUS OT PEaTbHOCTH.
ITonmyueHHOE Ha €r0 OCHOBE HOBOE 3HAHUE BBICTYIACT Kak
HeKas CaMOCTOSsITEIbHAS TeOpeTUIeCKas KOHCTPYKIHUS, B KO-
TOPOH XapaKTEPUCTHUKH M CTOPOHBI TO3HABAEMOT0 00BEKTa
OTBJICUEHBI OT PEATBHOCTH, YTO COOTBETCTBYET TEOPUH MO~
3HaHUS KaK TEOPUH penpe3eHTanny. B pesynsrare akcroma-
TUYECKUH METOA NMPECTACT KaK TEOPETUIECKOE BEIPAKCHNE
HEKOTOPBIX MPAKTUIECKUX MOHATHI U IIEHHOCTEH, KOTOPBIE
U CyOBEKTa SABIISIOTCS YEM-TO CaMO COOOH Pa3yMEIOIINM-
csi. DTO 00CTOSATENBCTBO AKTYATU3UPYET, TPUBOANT B JICH-
CTBHE LIEHHOCTHBIN UCCIIEN0BATEILCKUI OIXOI.

IlenHocTHBIN Hecaeq0BaTeIbCKHI MOAXO0. [leHHOCT-
HBII UCCJEN0BATENBCKUI OAXO0/ PEIIOIAraeT aKCUOJIO0-
TUYECKUH MMOJIX0/ K HAyYHOMY [TO3HAHHUIO, ONIEPUPOBaHUE
[IEHHOCTHBIMHU XapaKTEePUCTUKAMU TTIOHSATUIH, HOPM, TIPO-
neayp. OH MOXeT OBITh PEJCTABICH CAMBIMHU PA3JINIHbI-
MU YPOBHSIMH U aCleKTaMHU B 3aBUCUMOCTH OT TOTO, B Ka-
KOM paKypce (JOTHKO-3MHUCTEMOIOTHIECKOM, COIIMOKYTh-
TYPHOM WJIM COLIMAIBHO-TICUXOJIOTHYECKOM) paccMaTpHu-
BAIOTCSl KOHKPETHBIE HAYKH, X KOMIIOHEHTHI X HAyYHOE
mo3Hanue B 11eioM. OcoOEHHOCTRIO DTOTO MOIX01a BBIC-
TYyHaeT TO, YTO YHUBEPCAJIbHbBIC XapaKTEPUCTUKHU pPeallb-
HOCTH MOABOAATCS MO KaTErOPHUIO IEHHOCTH, B PE3yIbTa-
Te 4ero GpaxThl, TEOPUHU, METO/IbI, HOPMBI U KAPTHHBI MHpa
BBICTYMAIOT KaK OTUYXJACHHBIEC ()OPMBI UETIOBEIECKOH Jie-
ATEIBLHOCTH, COOTHECEHHBIE C CYyOBEKTUBHOW peabHOC-
TBHIO [ICHHOCTHBIX YCTaHOBOK.

LleHHOCTHBIN HCcae10BaTENbCKUN TOAX0] IPEaoara-
€T, YTO BHYTPEHHSIS JIOCTOBEPHOCTB PEAILHOCTH COO0MIIaeT-
Cs CHaJaJsia TECOPETHYECKUM MTPUHINIAM, & Yepe3 HUX — M-
MUPHUECKOMY COJICPIKaHMIO. 371eCh (haKThl 000CHOBBIBAIOT-
Csl TEOPUSIMH, TEOPUH — IIEHHOCTAMH U HaoOopoT. [Iporece
000CHOBaHMS SIBISIETCS ABYCTOPOHHHUM, HMEIOIINM KaK HHC-
XOJISIINH, TaK U BOCXOASAIINHI XapakTep: (haKThl — TEOPHU —
LIEHHOCTH. B BocXosi1IieM nporiecce OCyIecTBIIeTCs MHO-
TOCTYNEHYAThIi CUHTE3 SMIUPHUECKOT0 MaTepuaia, KoTo-
pBIi HampaBisieTCs BHYTPEHHEH MHTYHULUEH YUYEHBIX, el
MEHTAJIUTET yKe c(hOPMUPOBAIICS HA OCHOBE T'OCIIO/ICTBYIO-
11eit B JaHHOM THIIE KYJIBTYpbI IIeHHOCTH. [Iporiece Bocxoas-

IIETO CHHTE3a — 3TO MPOIECC CHCTEMAaTHIECKOTO YIpOIIie-
HUSI SMITMPUYECKOTO MaTrepuala, CBsI3aHHBIHN C BBIJICIICHHEM
JIEMEHTAPHOTO OOBEKTA M TTOIBEICHUEM €TO IT0JT COOTBET-
CTBYIOIIMH «eCTECTBEHHBIN Heam». PesynsraroM sToro nos-
BezieHHs Oy/IeT «H/Ieall eCTECTBEHHOTO MOPSIKa», KOTOPBII
MOJKET OOBSACHUTH pa3HOOOPa3HBIC IMITUPHICCKIE TTPOIIEC-
cbl. Hucxopstmmii mporiece ecTh MpoIecc CHCTeMaTHueCKon
JIeTyKITHA MHOT000pa3us SMITUpUIecKuX GpakToB. «CTporo
JIeTyKTUBHOE MTOCTPOCHHUE TEOPHH IPEBpAIIAET €€ B YUUCTO
,,TEXHUYECKUH anmapar® 1jsi pacIIupEHUs SMIUPUUECKOTO
0asuca, — et B. A. benos. — Bens 00b14HOTO0, OpAMHAP-
HOT'O YYEHOTO YK€ HEe HHTEPECYeT aKCHOMATHYeCKas JI0CTO-
BEPHOCTH TEOPHIA, EMY HY>KHBI TOTOBBIE ,,/ICTyKTHBHbIEC Ma-
mIMHBI, o0ecneunBatonye dpGeKTUBHbIC IPEACKA3AHUS 1
TOYHBIE BhIAncIeHNs. OH 3aHIMAETCs TPUMEHEHUEM U HC-
TIBITAHUEM JTHX ,,MaIINH" KaK YUCTO (POPMATIBHBIX AJITOPHT-
MOB MbIieHus [4. C. 161-162].

Tem cambim B. A. BernoB npu3HaeT, 9To0 HaydHOE TI0-
3HaHUE JIETEPMUHHUPYETCS CTaHapTaMH €CTECTBEHHOCTH,
WM «3TAJOHAMH €CTECTBEHHOTO TOHUMAHUS», KOTOPbIE
110 OTHOIIEHUIO K TEOPHSM BBICTYIAIOT KaK TpeOoBaHUE
HNCTUHHOCTH. B cooTBeTCTBNYU C 3TUM TpEOOBAHUEM TEO-
PHH JTOJDKHBI OBITH PENIPE3EHTATUBHBI OTHOCUTEIBHO I'OC-
MOJICTBYIOIIIEH IIEHHOCTH. Ha 3TOT ke MOMEHT yKa3bIBaj 1
I'. Puxxept: «Benp 03 mpenmnonoXeHns HeKOero adCoIoT-
HOTO OBITHS, KOTOPOE AOJDKHBI OTPa)kaTh IMOHSITHUS ecTe-
CTBO3HAHU, T€ (POPMBI, C TOMOIIHIO KOTOPBIX OHO MOJIBO-
JIUT CBOI MaTepua 1oJi CUCTeMY OOIIUX MOHSATHH, UMEIOT
CHITY, JIWIITb KOJb CKOPO TTO3HAIONINH CyOBEKT caM CTpe-
MHTCS K BBIPAOOTKE ITOW CHCTEMBI KaK MMCIOIICH IIeH-
HOCTb. JINIIb UMest B BUILY ATY 11€J1b, OTJINYAIOT CYIIIECTBEH-
HOE OT HECYIIECTBEHHOTO, M 3TO MOXET JeJIaTh JINMIb
CyOBEKT, KOTOPBIH caM ITPOSIBIISICT OTHOIICHHUE K LEJIH, KaK
K HEKOTOPOH IeHHOCTH. MTak, hopmMa BCAKOHM sMITUpHYIec-
KOW HayKHM JOJDKHA MBICIUTHCS 3aBHUCSIIEH B MTOCIECTHEM
CUEeTE OT HEKOTOPOH [IEHHOCTH. M1 MBI MOXXEM MPSIMO-TaKH
CKa3aTh, YTO U OTBIICUEHHE OT BCEX OTHOIICHUI K IEHHOC-
TSIM HH/IUBUTYyaJTbHBIX 00BEKTOB, KOTOPOE HEOOXOANMO ISt
LIEJIN €CTECTBO3HAHUS, MOXKET OBITH TOHNMAEMO JINIIIb KaK
aKT cyObeKTa, IICHSIIEr0 eCTeCTBEHHOHAYYHOE 00pa3oBa-
Hue mousaTui» [9. C. 480].

CrnemoBaTenbHO, 3aBUCAIIMMH OT CyObEKTa, TPOU3BOIS-
IIIET0 OIIEHKY, HEOOXOIMMO CYHUTATh HE TOJILKO TEOPHH, HO U
(aKThI, TOHKEHCTBYIOMNE OBITH HCTUHHBIMH, YTO M MOJ-
TBEPIKAACTCS AIMITMPUUYECKOH IOCTOBEPHOCTBIO. DTa 00s13aTelb-
Hasl yCTaHOBKA 00pa3yeT JIOTHIECKYTO MPEIITOCHIIKY BCSIKOTO
cyxzienus. OHa CoAepKUT 00I1Iee VIS BCEX JIOTHUECKHX aKTOB
MIPU3HAHKE HEKOTOPOW IIEHHOCTH, 0€3 KOTOPOro HE MMEeT
CMEBICTIa ¥ KOHCTaTHpOBaHKE (HakTOB B (hOpMeE CYKICHUIA.

WTax, MBI pacCCMOTPETTH METOTHI MACATA3AIIIH, MOICITH-
poBaHusI, A0CTParuPOBAHUS, TUITOTCTHKO-ICTYKTHBHBIN, aK-
CHOMAaTHYECKHH, ICHHOCTHBIN NCCIIEA0BATEIIHLCKUI ITOIXO]T.
[Toxa3zanu, 9TO MONTydYeHHOE Ha WX OCHOBE HOBOC 3HAHHE
BBICTYTIAET KaK HEKasi CAMOCTOSITEIbHASI TEOPETUUECKast KOH-
CTPYKIIHS, B KOTOPOH XapaKTEPUCTHKH W CTOPOHBI TO3HABAE-
MOT0 00BEKTa OTBJICUCHBI OT PEaIbHOCTH, YTO COOTBETCTBY-
€T TeOpHH TIO3HAHNUS KaK TEOPHH perpe3eHTarmu. JJokazanm,
YTO 3TH METOJIBI HANIPABJICHBI HA OTBJICUCHHE OT BCeoOIIeh
CBSI3H SIBJICHHH, Ha BBIJICJICHHE CBOOOIHBIX DJIEMEHTOB. J{aH-
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HBIE METO/IBI OPUCHTUPYIOT UCCIIEIOBATENS Ha H300peTeHIE
UJICATN3UPOBAHHBIX, A0CTPAKTHBIX 00BEKTOB U ()OPMUPOBA-
HHUE TPOCKTHBHOTO 3HAHUA. TeM caMBbIM MBI BRISICHHIIH, 9TO
METO/IBI UICATU3AIIH, MOJICITUPOBAHNUS, A0CTPATUPOBAHHS,
TUIIOTETHUKO-/IETy KTUBHBIHM, AKCHOMATHYECKUI M LIEHHOCTHBIN
HCCIIETOBATENBCKUH TOIX0 COOTBETCTBYIOT MeTa(pH3MIEC-
KOMY METO/1y ITO3HaHHs U MeTapU3NIeCKOil cucTemMe Teope-
THU3UPOBAHHUSA B [ICJIOM.
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S. Yu. Piskorskaya

METHODOLOGICAL STANDARDS
OF THE METAPHYSICAL THEORETICAL SYSTEM

The article concerns the questions of contemporary scientific cognition. In work is shown, that at a scientific level to
metaphysical theoretical system there correspond methods of idealization, modeling, abstraction, hypothetical-deductive,

axiomatic and valuable research approach.
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B. B. Konbsra

OCOBEHHOCTH ® OPMUPOBAHUSA NEJATOTr'MYECKON KOHIENITAN
HNHTEI'PATUBHOI'O ADPOKOCMHNYECKOI'O OBPA3OBAHMUA

Hnmezpayuonnomy npoyeccy aspokocmuieckozo 00pazosanuus 00IHCHA NPeOulecmeosanms mujamenbhas meopemu-
yeckas U Memoouyeckas papabomra neoazosuyeckol KOHyenyuu npeocmosiueti oopazoeamenbHoll 0esimeibHOCHU.
Cmanosnenue u ghopmuposanue maxkou KOHYenyul C8A3anbl ¢ paAcmyuumu NompeoHOCmAMY 00uecmed 8 COXpPaHeHUU
CMadUILHOCMU U YCMOUMUBOCIU, 4 MAKIHCE C RPUOAHUEM HOBO20 UMNYIbCA PA3GUMUIO YUeOHbIX 3a8e0eHull U 00pa306a-
MeNbHbIX NPOEKMO8, 3a0eliCB08AHHbBIX HA 8bINOJHEHUE 3a0a4 KA0POB8020 80CHPOU3BO0CMBA 05 PAKEMHO-KOCMULEeCKOU

u aeuauuomtoﬁ ompaciu CmpdaHbl.

TenneHImy cCOBPEMEHHOTO Pa3BUTHS TAKOBBI, YTO MHOTHE
HayKH, TIOSIBJICHHE KOTOPBIX OBbIJI0 00y CIIOBIICHO BIIOIHE KOHK-
PETHBIMH MTOTPEOHOCTIMHU OOIIECTBEHHO-FCTOPUIECKOH TTPaK-
THKH, B IIPOLIECCE CBOETO Pa3BUTHsI aKTHBHO MHTET PUPYIOTCS C
JIPYTAMH 00JIaCTAMH 3HAHUS, 00pETast B 9TOM TIPOIIECCe CBOE
nanpHeiee muddepeHIpoBaHHOE PA3BUTHE U YTBEPIKICHNE,
CBOW IIpe/IMET KCCIIEIOBAHNS, a 3HAYNT, ¥ CBOE ITPABO Ha CaAMO-
CTOSITENTBHOCTB. DTH MPOLIECCHI SBJISIOTCS [TABHBIM CBOICTBOM
HayKH, OCHOBOH €€ CyIIIECTBOBAHUSI U IIPOrpecca.

OnHoif U3 00MHUX 3aKOHOMEPHOCTEH pa3BUTHA JTIO00MH
HayKH, B TOM YHCIIC ¥ [1e/IarOTMYECKO, SBIISIETCS Yepe10Ba-
HUE B HEH IIEPUOI0B OTHOCUTENILHO CIIOKOWHOTO (IBOJTIOIIHN-
OHHOT0) 1 OypHOTO (PEBOITIONMOHHOTO) IBIDKCHHUS TCOPETH-
YEeCKUX OCHOB, CHCTEM, TOHATHH, pejicTaBinennii. Hecmor-
Ps Ha TO YTO B 0OTACTH CONMANIBHBIX HAyK HA COBPEMEHHOM
9TaIe MPOUCXOST MPOLIECCHI PEBOIOIMOHHOTO Pa3BUTHSI, B
00JTaCTH MeTarOTHUKH HaOI0MaeTCsl aKTHBHBIN MTPOIIECC IBO-
JIOIIMOHHOTO pa3BuTHsL. [locTereHHOE HAKOTIIIEHNE HOBBIX
Hay4HBIX (DAKTOB, SKCIIEPUMEHTAJIBHBIX JaHHBIX 00y CIIOBIIHN-
BaecT MHTCHCUBHOCTD €€ Pa3BUTHSL.

C 0/1HO#1 CTOPOHBI IPAKTHYECKAst IEITEILHOCT ITe/1aro-
ra B cpepe adpOKOCMHUYECKOTO 00pa3oBaHUs TPeOyeT, BbI-
COKOH CTeTeHH MPO(eCCHOHATBLHON KOMITETEHTHOCTH ¥ TBOP-
yeckoro noaxona. Ho, ¢ ipyroii CTopoHsl, B 3TOM 1€ TENBHO-
CTH CTOJIB 5K€ HEOOXOMMBI ¥ BasKHBI KQUECTBEHHO ITOATOTOB-
JICHHBIE Y4eOHBIN ITpoliecc, yueOHbIH TIIaH, yueOHas mpo-
rpaMmMa, TIpeIBapuTeIbHO pa3padoTaHHbIC U JOKHBIM 00-
pa3oM 00OCHOBaHHBIE METOJJMYECKHE MATEPUAIIbI, B KOTO-
PBIX 0003HAUCHBI [IETH 00pa30BaHMs Ha TOM HITH HHOM YPOB-
He, ero CoJIepKaHne, BO3MOXHBIE METO/IbI, CPE/ICTBA, OpTa-
HuzanuoHHble Gopmel. [loguepkHeM 0co0yr0 BaKHOCTb
B3aMMOCBSI3H ATHX ITAPAMETPOB B ACTIEKTE [IETTOCTHOTO B3IVIA-
Jla Ha CHCTEMY a9pOKOCMHUYECKOro oopasoBanus. MHTerpa-
LHOHHOMY IIPOLIECCY a9POKOCMHIUYECKOTO 00Pa30BaHUs [0
JKHa MPEIIECTBOBATh TIIATENIbHAsI TEOPETHYECKAsl U METO-
JdecKas pa3paboTKa NeAarornaecKoi KOHIEIINH MTPeICTO-
Ateit 00pa3oBaTeNbHOMN IeATeTbHOCTH. B Hell TOKHBI OBITh
MIPE/ICTaBICHbI BCE KOMITOHEHTHI Oyaymel JNesTelbHOCTH
TIpernoaBaTelis: 00pa3oBaTeIbHbIC CTAHIAPTH, [IETH, METO-
JIbl, CPE/ICTBA M OpraHn3allMoHHbIe (GopMbI 00yUYeHus, BOC-
TTUTAHUS ¥ PA3BUTHUS YUaIIXCS.

[oxn neoazoeuueckoii konyenyuei unmezpamuHo2o
aA’pPOKOCMULECKO20 00PA306aHIUsA TIOAPA3YMEBACTCS LEIIO-
CTHOE TPEJICTaBIIEHUE O COBOKYITHOCTH METOI0JIOTHIECKHX,
OpraHM3allMOHHBIX, CO/IEPKATEIBHO-IIPOLIECCYATBHBIX 3HA-
HUH CHeNHaIbHON MpoQpecCHOHATFHON HANpPaBICHHOCTH.
KoHuenmus aapokocMuyeckoro o0pazoBaHus IPE/CTaBIsIET

co00H HEKYTO CAaMOCTOSTENBHYIO H 0CO0YI0 007aCTh TO3HA-
HUSI, 00110y IO CBOECH CrIeU(UYECKON OpraHu3alnoH-
HOM MeTaroTHIeckor CTPYKTYPOH M pacIoararomyto coo-
CTBEHHBIM YHHUKAJIBHBIM COJIEPKAHUEM.

CranoBieHne 1 (GOpMHUPOBAHUE TAKOH KOHIICTIIINH BbI3-
BaHBI K )KM3HU PACTYIINMH MOTPEOHOCTIMH 00IIecTBa B
COXpaHEHHUH CTaOMIIHOCTH U YCTOHYMBOCTH, a TAKKE TIPH-
JAaHWEM HOBOTO UMITyJIbca OyyIemMy pa3BUTHIO yUEOHBIX
3aBeJIeHUH 1 00pa30BaTeNIbHBIX IIPOEKTOB, 33/1€HCTBOBAH-
HBIX Ha BBITIOJTHEHHE 33/1a9 KaJPOBOTO BOCIIPOU3BOJICTBA JIS
PaKeTHO-KOCMHUYECKOH ¥ aBHAIlMOHHOW OTPacii CTPaHbI.
Kpowme Toro, Ha3pena He0OXOAUMOCTb B TEOPETHYECKOM OC-
MBICIIEHUH U 0000IICHNH OMBITA MTOAOOHOTO O0yUeHUS U
BOCITHUTAHU JUTS KQKI0TO HOBOTO MOKOJICHUSI OyIyIIHX CIie-
LATNCTOB.

Crnennguka 1 0coOOCHHOCTH TIpe/uIaraeMoil B JJaHHOW
CTaThe KOHIICTIIINH OTPEACIIAIOTCS B3aNMOBIHSHIEM H B3aH-
MOZICHCTBUEM TPEX 00IaCTEH UeI0OBEUECKOM eI TeTbHOCTH:
HayKH, TEXHUKH U TIPOM3BOJICTBA.

TexHnueckas JeATeNTbHOCTh HAPSMYIO CBSI3aHa CO CIIe-
MUK TEXHUYECKOTO MBIIILIEHHS, OCHOBHOM 0COOEHHOC-
THIO KOTOPOTO B @3POKOCMHYECKOM 00pa30BaHUH 1 TOCIIE-
JyIoIel MHKEHEPHOH JIesITeNIbHOCTH SIBJISIETCS MCTIONB30Ba-
HHe OOJIBIIOTO 3amaca CenuaibHbIX 3HaHui. [1oHsTHS, cO-
CTaBJIAIONINE OCHOBY, HAIPUMEP TAKOH MUCIUIIIMHBI, KaK
«/lBurareny JeTaTeNbHbIX almapaToBy», OTPAXKAIOT 3aKOHO-
MEPHOCTH MHOTHX HayK: (DU3MKH, XUMUH, MATEMaTHKU U T. 1.,
TIPY ATOM OHH ITPEJICTABIISIOT HE IIPOCTOH KOHTIIOMEpaT CBe-
JICHUH, a eIMHCTBO CYIIECTBEHHBIX MMPU3HAKOB IPOIECCOB
pa3paboTKH JaHHOTO yCTPOWUCTBA, aHATN3UPYEMBIX C TOUKH
3pEHUs pa3HbIX HayK. DTa 0co0ast CTPYKTypa TEXHHYECKHX
3HaHMH TI0 CYTH Aea 00YCIIOBIICHA MHOTOOOpa3ueM CBOMCTB
1 GYHKIMH 00BEKTOB pa3paboTKH, YbH CYLIECTBEHHBIE CBSI-
3M, OTHOIICHHS ¥ CBOMCTBA OTPAXKAIOT T€ MM WHBIE TEXHU-
YECKHUE MOHSTHUSL.

Kpowme Toro, ecitit B 00BIYHBIX O3HABATEIBHBIX 33/1a9aX,
KaK MPaBWIIO, COJIEPKATCsl BCE HEOOXOJMMBIE U I0CTaTOU-
HBIC JUISl UX YCICUIHOTO PEUICHUs JAaHHBIC, TO B YCIOBHSAX
MHOTHX TEXHUYECKHX 33/1a9 3THX JAHHBIX HE JOCTATOYHO, JITOO
OHH BOBCE OTCYTCTBYIOT. TakoBBI MHOTHE KOHCTPYKTOPCKHE,
n300peTaTeabCKUE, TEXHOJIOTHIECKUE M NHBIE 33]Ja41 aBHa-
LIMOHHO-PAKETHOIH HAaTPaBJICHHOCTH.

E1rie omHOM 0COOCHHOCTHEO MPEICTABICHHOM KOHIICTIITUH
a3POKOCMHUYECKOTO 00pa30BaHUs SIBISETCS SMHCTBO TEOPE-
THYECKUX U TPAKTHYECKUX KOMITOHEHTOB JIeSITEeITbHOCTH, He-
TIPEPBIBHOE COUYETAHNE M B3aNMO/ICHCTBHIE MBICIUTEIBHBIX 1
MpaKTUYeCKuX jaeicTBuil. Tak, Hanpumep, B 3a1a4e MPOEKTH-
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POBaHMS MOAEH PAKEThl HACTOIBKO MHOTO B3aNMO3aBHUCH-
MOCTEH, 4YTO O4YEHb TPYIHO (a B psijie CITydacB M HEBO3MOXK-
HO) y4eCTh BIMSHHE KaXK/I0T0 U3 KOMITOHEHTOB Ha PE3yIIbTaT.
[TpakTryeckn 1t00ast MPOESKTHO-KOHCTPYKTOPCKAs 3aJ1a4a,
CBsI3aHHAs C pa3pabOTKOH JIETATENBEHOTO anmapara, XapaKkTe-
pu3yeTcst 00BIIO 007aCTHIO IOMCKA i MHOTOBAPHAHTHOC-
TBIO PEIICHHUS.

Uro KacaeTcs HayuHOU JEATENbHOCTH, TO 3ECh BCE OIIpe-
nensiercst pakTaMH, TOYHOCTBIO HH(OpMaLuK, NpaKTH4Yec-
KHM OITBITOM.

Ihasnas 3a0aua Hayunoll desmenbHoOCmu KAk OCHOBb
neoazo2uieckoll KOHYenyuy UHmMezpamueHo20 aspoKoCMu-
yecko2o 0bpazoeanus — 3mo 0oHapyiceHue 00bEeKMUGHLIX,
3aKOHO8 OeUCMEUMENLHOCIU — 3AKOH08, HOCAWUX Npeumy-
ujecmeenHo npupooo- 1ubo mexnoeenuwili xapakmep. Cie-
JIOBATEJILHO OPUEHTAIINS HAYYHOTO HCCIIEJOBAHUS TPOOIEeM
CO3IaHMs TEXHUKH HaIpaBJIeHa IITaBHBIM 00pa3oM Ha 00IIIHe,
CYIIECTBEHHBIE CBOICTBA KAK CAMHX ITPEIMETOB, TaK M SIBJIC-
HU, MX CONPOBOMKTAFOIIIHX.

HayuyHoe no3HaHue mpoueccOB CO3/1aHUS PAKETHON U
ABHMAIIMOHHON TEXHUKH, 3aKOHOB YIIPABJICHUSI [TOJIETAaMH €CTh
CJI0>KHBII IPOTUBOPEUUBBIN TPOLIECC BOCIIPON3BOICTBA 3HA-
HUH, 00pa3yronyuX HEeJOCTHYI0 Pa3BUBAIOLIYIOCS CHCTEMY
MOHSTHH, TEOPHH, THIIOTE3, 3aKOHOB M JPYTHX HICaTbHBIX
(hopM, 3aKPETUICHHBIX B SI3bIKE (€CTECTBEHHOM HJIM HCKYCCT-
BEHHOM). B mporiecce Takoro mmo3HaHust IpUMEHSIOTCS 1 CTIe-
UIUECKIEe MaTepHabHBIE CPEICTBA: IPUOOPHI M HHCTPY-
MEHTBI U JIpyroe HaydHOe 000py/I0BaHHE, 3a4aCTyI0O OUCHb
CJIOXHOE U Jtoporocrosimee. Kpome Toro, s KoMIUIeKca
A’POKOCMHYECKHX HayK (TIPEXkJIE BCETO 3TO a3PO- U ra30/1H-
HaMUKa, TEOpUs TT0JIeTa U T. /1.) XapaKTePHO UCTIOIb30BaHUE
1 TaKUX CPECTB, KAk COBPEMEHHA JIOTHKA, ANAJICKTHKA, CH-
CTEMHBII aHAJIN3, U APYTUX 00IIeHayYHBIX TpHeMoB. Kpome
TOTO, HAYYHOH IS TENbHOCTH, HCCIEAYIOEH TEXHUKY, TPH-
CYIIHU CTporast 10Ka3aTeJIbHOCTh, 000CHOBAHHOCTh PE3YJIb-
TaTOB U JIOCTOBEPHOCTH BBIBOJOB. HO BCero sToro Hemb3st
JIOCTHYB 0€3 HaJIeKHBIX M IPOBEPEHHBIX HHCTPYMEHTOB.

[TpeBpatienne HayKH B HEOCPEACTBEHHYO IIPOU3BO/IHU-
TENBHYTO CHITy 0COOEHHO YETKO MPOCIICKNBACTCS HA IPUMeE-
PE€ a3POKOCMUYECKUX HayK. Hay4dHbIe OTKpBITHS, CBSI3aHHBIE
C TIOKOPEHNEM KOCMOCa, TTOPOIMIN TPaHIHO3HBIH MOTOK
WHHOBAITMA. DTOT MPOIIECC CBA3aH CO CTAHOBICHUEM HOBOM
¢GyHKIMN Hayku, ¢ GOpMHUPOBAHMEM KauyeCTBEHHO HOBBIX
CBsI3el MeXTy Hel0, TEXHUKOH, TIPON3BOJICTBOM 1 00pa3oBa-
HueM. KocMuueckast apa Kak nepuoi, HayaBIIHKCS C MOJeTa
1O. A. T'arapuna, MOXeT OBITH PACCMOTPEHA B KAUeCTBE MPHH-
[IUITUAIILHO HOBOTO 3Tara, Korjia MMEHHO HayKa U HOBBIE Ha-
YUHBIE 3HaHUS 00ECIIEUMBAIOT BO3MOKHOCTD CO3/IaHHSI ITPUH-
IIUITHATIBHO HOBBIX KOHCTPYKTUBHBIX, TPOCKTHBIX, TEXHOJIO-
TMYECKHMX M OPTraHU3alMOHHBIX PEIICHHUH, a TAaKXKe IIepexo/ia
Ha Hay9HBIC METO/IBI YIIPABICHHS CONNAILHBIMH, SKOHOMH-
YECKUMH U TEXHOJIOTMYECKUMH MPOLIECCAMH.

JomuanpyronmmM GpakTopom 3 (HeKTHBHOTO TPOU3BO/I-
CTBEHHOTO ITPOIIECCa B PAKETHO-KOCMUYECKOH 1 aBHAIIMOH-
HOM OTpaciy SBJSIETCSI CHOCOOHOCTH ITIEPCOHAIIA BOCTIPHHU-
MaTh BEICOYAHIIINI YPOBEHb TPEOOBAHMIA K IIPOU3BOICTBECH-
HOMY 33/JIaHHI0, YMEHHE BOCIIPOM3BOIUTH BBICOKOCIIOXKHBIE,
MPAaKTHYIECKH YHUKAIbHBIE H3/IENHUsI, ONMPAsiCh Ha MOIITHEH-
N UCCIeIOBATENbCKHIM, KOHCTPYKTOPCKO-TIPOSKTHPOBOY-
HBIH, HH()OPMAIIMOHHEIH armapar.

CoBpeMeHHOE PAaKETHOE U aBHAIPON3BOJICTBO TTOJITHOC-
TBHIO OTPaKaeT U3MEHEHHUSI B CTPYKTYPE ChIPBSI M MaTepHa-
JOB (XMMHUYECKHE ¥ KOMITO3UIIMOHHBIE MaTepHAlbl U T. 11.),
TIOSIBJICHNE M PACILIPEHUE UCTIOIb30BaHMSI HOBBIX HCTOYHH-
KOB 3HEpruy (OMOPHEPTeTHKA, XUMUIECKasi SHEPTHsI, COTHEY-
Has SHEPTHA | T. JI.), PAa3BUTHE MUKPOIICKTPOHUKH, KHOEP-
HETHKH, BBIYUCITUTEIILHOI TEXHUKH, aBTOMATH3HPOBAHHBIX
CHCTEM YIPaBICHHS MTPOIIECCAMHU.

B mporiecce Bocnpon3Bo/ICTBa MOCTENEHHO YCTaHABIIH-
BArOTCsI 00bEKTUBHBIE MPEATIOCHUIKH JUTS ITUPOKOTO UCIIONb-
30BaHMs JIOCTHKEHNI HAyKN ¥ TEXHUKH, BO3HHKAIOT MPSIMbIE
CBSI3M MEXXY HAaYKOIl M IPOU3BOJCTBOM: HayKa BO3JICHCTBY-
€T Ha TIPOU3BOJACTBO HE TOJBKO YEPE3 CBOIO MATEPHAIN30-
BaHHYIO ()OPMY B BHJIC HOBOH TEXHHUKH, HO U Yepe3 YelloBe-
Ka, €ro KB ()UKAINIO ¥ TBOPUECKYTO AKTHBHOCTb.

Ha coBpemeHHOM 3Tare a’poKoCMHYECKOe MPOHU3BOJI-
CTBO MOXET YCIICITHO Pa3BUBATHCS TOJIBKO B TOM CIydae,
€CIIM OCHOBY ATOTO TIPOIIECCA COCTABSIT HOBEHIIINE TOCTIDKE-
HUSI HAYKU ¥ TEXHUKH, TIPOTPECC KOTOPHIX BBICTYIAET B Kave-
CTBE YCIIOBHSI, 00ECTIEUNBAIOIIET0 POCT MPON3BOAUTEIBHOC-
TH Tpy/ia, MaTepUaibHbIX 1 (UHAHCOBBIX PECYpPCOB, HAIHO-
HaJILHOTO ZI0X0J1a 1 KM3HEHHOTO ypOBHsI HaceneHus. [Ipo-
rpecc HayKH M TEXHUKH 00eCIIeYrBaeT yCKOPEHNE HHTerpa-
LIUH HAyKH M TPOM3BOJICTBA U TIO3BOJISICT IEPEHECTH aKIICH-
TBI C KOJIMYECTBEHHBIX CTOPOH Pa3BHUTHSI OOIIECTBEHHOTO
MIPOU3BOJICTBA HA KAYE€CTBEHHBIE, IEPEHTH OT SKCTCHCHUBHBIX
ITyTEeH Pa3BUTHSI TPOU3BOACTBA K HHTEHCHBHBIM, OT IMIIU-
pU3Ma — K HayYHbIM METO/IaM, OT yTHJINTAPHO-PETPOIYK-
TUBHOW — K TBOPUECKOMU JESITEIBHOCTH.

JlanHas oIApHOCTH 00y CITOBINBACT HE TOIBKO HEOOXOIH-
MOCTB 0CO0OTO HCCIIEIOBATENIBCKOTO TTO/IX0/a, HO H OIpere-
JICHHBIE TPYHOCTH B CO3/IaHHUH JIOTHYECKH CTPOHHOM CHCTEMBI
HayYHBIX IIeJIeH, TIOHSITHH, KaTerOprii ¥ 3a/1a4 KOHLIECTIIINH.

YHHKaJIBbHOCTH KOHIIENIINHI HHTETPATUBHOTO a9POKOCMH-
YecKoro 00pa3oBaHus ONpeeNsieTcsl TeM, YTO B Hell 00be-
JIMHHJIUCH ¥ COCYIIECTBYIOT JIBE (DOPMBI HICTOPHYECKOTO OITbI-
Ta YEJIOBEYECKOMN AEATEILHOCTH: HAy THO-TIEIarOTHIECKOTO
u HayuHO-TexHH4eckoro (puc. 1). O6e atu dopmbl o61e-
CTBEHHOTO CO3HAHUS MIMEIOT CBOH HETIOBTOPUMBII OoTaTei-
LM OMBIT UICTOPUYECKOTO Pa3BUTHS. BIiosHe oueBH/ICH BbI-
BOJI O TOM, YTO MPOIECC MX OPraHMIHOTO B3aNMO/ICHCTBUS
MOXET OBITh OCYIIECTBIICH TP YCIOBUH MPOCKTHPOBAHUS
0COOBIX MHTETPAIIMOHHBIX (DOPM M HAYYHBIX CUCTEM adpo-
KOCMHYECKOTO 00pa30BaHMS.

MecTo aHHO# 00J1acTH 3HAHUH B CHCTEME NeJ[arormyec-
KHX HayK OIIPEIENSACTCS B MEPBYI0 OYepeb CIEIH(YUKOH
WH)KCHEPHOM IMeIarOTMKH KaK COCTaBHOI yacTu npogeccu-
OHAJILHOM TIeIaroruku (puc. 2).

Ommpasich Ha NCCIIEAOBAHNE IPUIUH CTAHOBJICHHS ITPO-
(eccnoHaTbHOM NeJaroruK, OTMETHM PSiJI TIPEIIIOCHUIOK,
OIIPEIEISFONINX MTEATOTHUECKYTO HICOIOTHIO ¥ CTaTyC KOH-
LMK HHTETPAaTUBHOTO a3POKOCMHUYECKOTO 00pa30BaHusI.

Bo-mepBeIx, 00mmas ANAAKTHKA OTPaKaeT MpenuMyle-
CTBEHHO o0111ee 00pa3oBaHue, YTO B 3HAYUTEIBHON CTETICHH
0CJTadIIsIeT TOJTHOLCHHOE HATIOIHEHNE METO/IMK TEXHUYEC-
KIX TIPEAMETOB.

Bo-BTOpBIX, O4EHb MHOTHE ClICIIMAIbHBIC IPEAMETHI, Ha-
npuMep Takue, kak «Pakeroctpoenue», «OCHOBBI a3poau-
HaMUKW» U MHOTHE JIpyTUE, IPEJICTABIISIOT COO0I COBOKYTI-
HOCTb Pa3/IesIOB HECKOJIBKHX, 3a4acTyIO 1aXKe Pa3HOPOIHBIX
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IIpousBoacreo

[IpakTHueckas
OpHEHTALHSI

Matepuaan3oBaHHbIH 00OBEKT

KBanmdukauus, TBOpUecKast
AKTHBHOCTb HHXKEHEPA

CHCI.II/IaJ'ILHBIC 3HaHUs, TCOPUU \

A 4

Hayka < TexHuka
HeormnpeneneHHOCTh HCXOIHBIX

JIAHHBIX, HECTAHAAPTHOCTH TPEOOBAHM I
K 00BeKTy

Puc. 1. KonuenrtyanpHoe B3auMoeliCTBHE 00IacTeil HH)KEHEPHOU AEATETIBHOCTH

B CUCTEME UHTETIPAaTUBHOI'O a3POKOCMHUYCCKOTO 06pa3OBaHI/IH

MPOPECCHOHAJIBHAS MEJATOT KA

enu, npuHIKIBL, copepKaHue, (OPMBI, OpraHUu3aIus, METOIbI, CPECTBA
KOHTPOJISI U CAMOKOHTPOJISI

NHKEHEPHAS NEJAT OI'NKA

Hay‘{HO-TGXHI/I‘IGCKOG MMO3HAHUE, MTHIXKCHCPpHAsA
JCATCIIbHOCTD, JINYHOCTD CIICIIHAINCTA

KOHIENIIUA NTHTET'PATUBHOI'O
A9POKOCMHNYECKOI'O OBPA3OBAHUA

[IpakTHKO-TI03HABATEIHFHOE B3aNMOJCHCTBHE YEIIOBEKA
¢ 00BbEKTaMH aBUAIMOHHON U KOCMHUYECKON TEXHUKHA

Puc. 2. MecTo negarorn4eckoi KOHIENIINT HHTETPATUBHOTO a9POKOCMHUYECKOTO 00pa30BaHUs
B CHCTEME [1e/1arOr'M4eCKUX HayK
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Hay4YHO-TEXHUYIECKUX AUCIUIUINH. Takas HEOIHOPOTHOCTD
MHOTHUX HPEIMETOB, 00pa3yIoIINX COlepKaHUE adPOKOCMH-
gecKoro o0pa3oBaHMs Ha JII0OOOM €T0 YPOBHE, 3aTPyIHSET
(opMHpOBaHUE COOTBETCTBYIOLIMX ITPEAMETHBIX METOINK.

B-TpeTpux, mogasistioniee OOIBIIMHCTBO MPENo/iaBaTeei
TEXHUUECKHUX MTPEIMETOB — YUECHBIE JTNOO0 HHKEHEPHI, HE NMe-
IOIIHE CIEIHATBHOTO Mearornueckoro 00pa3oBaHusl.

Takum 06pazoM, GopMIPOBaHME KOHIICTIIIHN a3POKOCMU-
YEeCKOIo 00pa30BaHUs MPOUCXOANT, KaK JIOTHYECKOE Pa3BUTHE
o0TIeneIarormaecKux MOHSATHI 1 KaTETOPHIA: TIeNIeH, TPHHITH-
TIOB, COZepXaHus1, (JOpPM, OpraHn3alnK, METOJIOB, CPE/ICTB
KOHTPOJIS ¥ CaMOKOHTpoIst. CoxpaHsist earoruueckyo CyI-
HOCTb, OHH OPHEHTHPOBAaHbI HA MH)KEHEPHOE 00pa30BaHIE B
1[eJIOM U, B YaCTHOCTH, Ha MPaKTUKO-TI03HABATEIbHOE B3aHMO-
JIEVICTBHE YEJIOBEKA CO CIIOKHEUIIIMMI 00bEKTaMH KOCMHYEC-
KOM U aBHAI[MIOHHOM TE€XHHUKH, 00bEMHBIMU MacCUBAMHU HH-
dopmarmu, He0OXOMMOCTBIO MPHHSTHS CTPATETHIECKHX Pe-
LIEHUH B YCIIOBHSX BBICOKOW HEOIIPENIEIIEHHOCTH.

Ho cyurHocTs naHHOW KOHIEMIMU HE HCYEpIbIBAeTCA
00IIMMH TIeAarOTHYECKIMH KaTeropusaMu. Teopus u mpak-

THKa MOKa3bIBAIOT, YTO KATETOPUSIMHU, CIICIIU(PHUISCKUMH IS
9TO# 001acTH PO ecCHOHATLHON HHKXEHEPHOH 1e1aroru-
KH, BBICTYTIAIOT HAYYHO-TEXHUYECKOE MO3HAHUE, HHKEHEP-
Hasl ICSITeNIbHOCTh, JITYHOCTD CIIELHAINCTa ¥ OOIIEHHE B IIPO-
ecce npoecCHOHANTBLHOM JISSITebHOCTH.

WTak, MecTo rejarornaeckoi KOHIEMI M HHTErPaTHBHO-
T'O a9POKOCMHUYECKOr0 00pa30BaHusl OIPEJIEIISIETCS TEM, YTO
OHA HCCIIENYET 3aKOHOMEPHOCTH 00Pa30BaHUSI U PA3BUTHS
JIMYHOCTH CIICIHAIICTa B 0c000# nmpodheccHOHaTbHOM cde-
pe IeATeTBHOCTH — IPH pa3pabOTKe U CO3MAaHUU KOCMHYEC-
KHX ¥ aBUAIIIOHHBIX OO BEKTOB.

B kareropuitHoM 1iaHe mpoQecCHOHATHLHOE a9POKOCMU-
geckoe 00pa3oBaHUE paccMaTPUBACTCS HAMH Kak 00JacTb
B3aUMOJICHCTBUS TPEX MPOCTPAHCTB (pHC. 3):

— 00pa3oBaresbHOr0, KOTOPOE OMPEACIISIET IIPHHITUITBI U
yCIIOBUS 00pa30BaHuUs;

— UHTETPUPOBAHHOTO TTPO(YECCHOHATBHOTO, Pa3/IEIIsIO-
Ier0 CUCTEMY 00pa30BaTeNIbHBIX CTAHIAPTOB a3POKOCMHU-
YECKOTro 00pa30BaHUs MO0 YPOBHSM MeJIarorn4eckoi cuc-
TEMBI;

[Nenarornueckasi KOHIENINS
HHTETPATUBHOI'O a9POKOCMHYECKOTr0 00pa30BaHUs

A 4
O6pa3zoBatenbpHOE [IpodeccnonansHOE JlmuHOCTHOE
TIPOCTPAHCTBO MIPOCTPAHCTBO MIPOCTPAHCTBO

Poct unTENNEKTYaNBHOTO, Y nosnersopenue Pa3BuTne IMYHOCTHBIX,
E TBOPYECKOTO, OOIIIECTBEHHBIX podeCCHOHATBHBIX U
[ v
= VHHOBAIIMOHHOTO MoTpedHOCTEN B COIIMAIbHBIX Ka4eCTB

TOTEHIMANa JINYHOCTH U HayKOEMKOH TPOAYKIMU U VHIUBHIA

obmecTBa TEXHOJIOTHSIX

IIpoexkTrpoBaHuE UHTET- ITouck u penenue
% PpaTUBHOM MeaaroruyecKoi (hyHIaAMEHTATBHBIX Hcnonb3oBanue
2 CHCTEMBI Ha OCHOBE Hay4HBIX, PUKJIAIHBIX WHIMBUYaJIbHO-
E TIOYpPOBHEBBIX 00pa30Ba- MIPOEKTHBIX, JMYHOCTHOT'O MOJIX0a K
o TEIBHBIX CTAHJAPTOB, KOHCTPYKTOPCKHX H 00y4eHHIo
3 3aJJaHHBIX TIpodec- TEXHOJIOTHUECKUX
N CHOHAJIbHO-JIMYHOCTHBIX poodieM

Ka4yeCTB BBITYCKHUKA
OddexruBHaS

=
s Telaroruyeckas CHCTeMa ) KonkypeHnrocnocobnoe I Konkypenrocnocobnas
é a3pPOKOCMHUUYECKOTO 00IIIEeCTBO JMYHOCTH CHEeHaIncTa
;_8 00pa3oBaHUs

Puc. 3. MOZ[CJ'II: MMPOCTPAaHCTBEHHOT'O B3aPIMOZ[eI71CTBPIS{ B IIEIarOT Y€ CKOM KOHICHINH a3POKOCMUYECKOI'0 06pa3OBaHI/I${
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— JIMYHOCTHOTO, 0OBETUHSIOIIETO COBOKYITHOCTH HEO0XO0-
JIMBIX MPOECCHOHATBHO-TTMYHOCTHBIX KAUCCTB CIICIIUAIIHCTA.

IIpencrasieHHas MOEIb B3aUMOAECHCTBHUS T0KA3bIBAET,
YTO MPOCKTUPOBAHKUE CHCTEMBI TIPO(PECCHOHATBHOTO a3PO-
KOCMHYECKOTO 00pa30BaHsI IPECIIEAYET HECKOIBKO IeIeH:
pa3BUTHE THYHOCTH Ha (POHE YIOBICTBOPECHHUS MTOTPEOHOC-
Teit 00IIeCTBa U POCTA MHTEIUICKTYaIbHOTO, HAYYHOTO, TIPO-
W3BOJICTBEHHOTO MTOTEHITNANA CTpaHbl. COOTBETCTBEHHO KOH-
LENTyaJIbHBIMU 33/1a9aMU Ha TAHHOM 3Tarle Pa3BUTHS adpo-
KOCMHYECKOTO 00pa30BaHUS B YACTHOCTH H CHCTEMBI 00pa-
30BaHMS B [ICJIOM SIBJISIFOTCS CJICAYIOIIUC:

— CO3JIaHUE CTUHOM METOIOIOTHUCCKOM JIMHUU a3POKOC-
MHYECKOTO 00pa30BaHNUSA;

— MOJCITUPOBAHUEC CTPYKTYPHI yueOHOro mpoiiecca B
paMKax HHTETpaTUBHOM

MearoruiecKoil CHCTEMBI,

— MOJICITUPOBAHNE TIEaTOTHIECKUX YCIOBHH ITOITOTOB-
KH CIICIIMATUCTA.

[To mpoBeieHHOMY BEIIIIC HAYYHO-TCOPCTUICCKOMY aHa-
JM3Y MOKHO CIIeNIaTh BBIBOJI, YTO KOHIICIIIIHS a3POKOCMHU-
YECKOTr0 00pa30BaHUs KaK CaMOCTOsITeNIbHAs 001aCTh TIPO-
(heccroHaTpHONM HHYKEHEPHOH NIETaTOTUKN HAXOIUTCS B TIO-
CTOSIHHOM JHAJICKTUYCCKOM Pa3BUTHH. B Hell opraHuyHO B3a-
HUMOJICHCTBYIOT UCTOPUYCCKHU CIOKUBIIHECS HAYIHO-TIC/a-
TOTWYECKHE U HAyTHO-TEXHUIECKHE TPAIUIINHU 1 YepPTHI, 03
KOTOPBIX HE MBICIIIMA TaKast 00J1aCTh YETIOBCUCCKOI ICSITCITh-
HOCTH, KaK OCBOCHHE KOCMIYECKOTO TipocTpancTsa. [Tox Biu-
SIHUEM COIMATbHBIX ()aKTOPOB MECHSCTCS 1 OOHOBIIACTCS BOC-
MIPOU3BOJICTBEHHAS ACATEIEHOCTE 00mecTBa. Kaxmomy mc-

TOPUYIECKOMY MEPHO/TY MTPHUCYIIN CBOM 0COOEHHOCTH, KOTO-
PpBIE CKa3bIBAIOTCSI BO BCEX chepax AesATeIbHOCTH YeNIOBEKa,
B TOM 4HcJIE U B neparoruke. [Ipn 3Tom memarornka, Kak,
BIIPOUEM, U Hay4YHasl, ¥ IPOU3BOJICTBEHHAS HHKCHEPHAS JIe-
ATENBHOCTH COLMANIBHO OOYCIIOBJICHBI U, CIIEI0BATEIBLHO,
JIOJDKHBI YIUTHIBATh TPEOOBAHNS BDEMEHH, BBITTOIHATH OII-
PpeleeHHbIH 00LeCTBCHHBIN 3aKa3.

JManekTudeckn NMpeTBOpsis TPAaIWIWK M MHHOBAIINH,
a’POKOCMHUYECKOE 00Pa30BaHUE CIIOCOOHO YCIIEIIHO PEelaTh
po0emMsl HOpMHUPOBAHNS U Pa3BUTHUS TUIHOCTH HPH CIIe-
JIOBaHHH TTOJIOKEHUSIM TIPEACTABICHHOM KOHLIETIIIMU OCOOCH-
HO B&)KHO HAJIMYUE TMOKHUX MPOPUILHO-aIal THPOBAHHBIX
MHCTUTYIIMOHAIBHBIX HAIIPABIIIOIINX B ACTIEKTE IPOSKTHUPO-
BaHUS M1€1arOrMYECKN HHTETPUPOBAHHON 00pa30BaTeIbHON
CHCTEMBI.

Takum 06pa3zoM, MECTO MeIarornIeckoi KOHTIICTIIHN HH-
TETPaTHBHOTO a3POKOCMHYECKOTO 00pa30BaHMs OIPEEIISCT-
Csl T€M, YTO OHA HCCJIEYeT 3aKOHOMEPHOCTH 00pa3oBaHus 1
Pa3BUTHS TMIHOCTH CHEIIAINCTA B 0C000# podeccnoHalb-
HOM c(epe e TeNbHOCTH — IPH pa3paboTKe 1 CO3IaHNH KOC-
MHYECKHX 1 aBUALITIOHHBIX 00BEKTOB, a IIPEIMET Pa3pabOTKH
KOHIIETIIUH a3POKOCMHUYECKOT0 00pa30BaHusi HOCUT JIByXac-
TIEKTHBI XapakTep: ¢ OJJHOW CTOPOHBI, 3TO IeJarorHuecKuit
rporecc GOPMUPOBAHUS U Pa3BUTHS TPEOYEMBIX ITpodeccH-
OHAJIBHBIX Ka4YECTB JITYHOCTH, C APYTOH — UHTErPaTUBHA T1e-
JIaroruyecKast CHCTEMA, 33 JAf0IIas [IETIEBBIE, COACPIKaTEIIbHBIC
1 COOCTBEHHO TPOIECCyaTbHbIE (TEXHOIOTHYECKUE) KOMITO-
HEHTBI TAKOTO (J)OPMUPOBAHUS U PA3BUTHSL.

V. V.Kolga

THE PECULIARITIES OF THE PEDAGOGICAL CONCEPTION FORMING
IN INTEGRATIVE AEROSPACE EDUCATION SYSTEM

The integrated process of airspace education should be preceded by the thorough theoretical and methodical
development of the pedagogical concept of forthcoming educational activities . The formation of this concept is caused by
the growing needs of society in keeping stability and steadiness and also in giving a new impulse for the future development
of educational establishments and projects, included into the problems solving connected with the reproduction of
personnel for the rocket-space and aviation industry of the country.
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T. H. Kypenkoga, T. B. Ctpekanera

I'AJIVIMIU3MbI B PYCCKOM A3bIKE
C TOYKHU 3PEHHMA ITIOJIEBOTI'O ITOAXOJA

H3syyenue pacnpedenenuss 2ai1uyu3Mo8 8 pycCcKoM A3blKe N0 CeMAHMUYEeCKUM NONAM AGNACMCS UHMEPECHbIM N00X0-
00M K UCCNIe008aHUI0 1eKCUKU. B yenom eannuyusmul Henioxo no00ames Kiaccu@urayuu no 1eKcuKo-cemanmuieckum
nonam (JICII), xomsa cywecmayem pso ekcem, Komopwvie He MoO2ym Obinb OmHeceHbl K Kakomy-1ubo oonomy JICII, a moeym

HAX00UMbCsi Ha nepu@epuu HeKOMopwIX U3 HUX.

MHO>eCTBO HOBBIX CJIOB MIPUXOJNT B JIEKCUKY U3 APYTUX
SI3IKOB. BHEIpEHNE HOBBIX CIIOB OIPE/EISIETCS] KOHTAaKTaMHU
HapOJIOB, YTO BEI3BIBAET HEOOXOIMMOCTh Ha3bIBAHUS HOBBIX
MIPEIMETOB U TIOHATHH. 3aMMCTBOBAHUS MOTYT OBITh PE3YIlb-
TaTOM HOBaTOPCTBA TOW MIIM MHOM HAITMH B KaKoi-1100 00ma-
CTH HayKH ¥ TeXHUKH. OHH TaKoKe MOTYT BO3HUKHYTh KaK CJIe/I-
ctBue Mojsl. CornmacHo 3. ®@. Bonoaapckoii, 3anMCTBOBaHNE
MIPE/ICTAaBIsIET cOOOH «yHHUBEPCATIBHOE S3BIKOBOC SIBICHME,
3aKJTIOYAIOIIEECs B AKIETIIIMU OJTHUM SI3BIKOM JIMHIBHCTHYEC-
KOTO MaTepHaia U3 JIPyToro si3bIKa BCIEACTBUE KCTPAJINHT -
BUCTHUYECKUX KOHTAKTOB MEX 1y HUMI» [ 1].

[TpoGnema S3BIKOBOTO 3aMMCTBOBAHHS AKTyalHU3HPOBa-
JIaCh B TIOCIIETHAE IECSTUIICTHS B CBSI3H C aKTHBHOMN pa3paboT-
KOH pa3iIMYHbIX aCMIEKTOB B3aNMOJICHCTBUS s13bIKOB. Ha oHe
PACTYIIETO YHCIIa HCCIIEJOBAaHUH POSBUIOCHE IPOTHBOPEUNE
MEK/Ty TPAJAUIIMOHHBIMU CXeMaMH1 00bSICHEHHS 3aMMCTBOBA-
HUSI ¥ HOBBIMH TIPEACTABIICHUSIMH O SI3BIKOBBIX TIPOIIECCAX U
CTPYKType A3bIKa. MccneqoBaHue MpoueccoB U pe3yasTaToB
JIEKCUUECKHUX 3aMMCTBOBAHUII B ITOCJIEAHUE HECKOJIBKO JeCs-
THJICTHH BEJIETCS B IBYX HAIIPABIICHHSX: OJHH JIMHTBHCTHI CO-
CpPEIOTOYMIIN CBOE BHUMAHNE HAa BHYTPUCHCTEMHOM aclleKTe
BXOJK/ICHNS HHOSI3BIYHBIX SJIEMEHTOB B 3aMMCTBYIOIINH S3bIK
(H. H. Amocoga, 1O. JI. birym¢wun, J1. IT. Kpeicun, A. I1. Maii-
OpOB), IpyTHE pacCMaTPUBAIOT 3aMMCTBOBAHHNS B KOHTEKCTE
JIBYSI3BIYHSI, MEKBA3BIKOBOTO KOHTAKTA M MEXCHCTEMHOTO
B3aumoseiicTus 13b1K0B (B. M. ApuctoBa, V. Baitupaiix u T. 1.).
[ITupoko pacnpocTpaHEHHOMY TPaJHIIHOHHOMY HOHUMAHHUIO
3aMMCTBOBaHHS KaK Iepexo/ia, IepeHeceHNs], TPOHNKHOBE-
HHUSI 9JIEMEHTOB OTHOTO SI3bIKA B APYTOH SA3BIK IIPOTHBOCTOUT
ero o0ObsSICHeHHE 3aMMCTBOBAHUSI KaK CO3/JaHUsI COOCTBEHHBI-
MH CPE/ICTBAMH SI3bIKa CBOMX DJIEMEHTOB IIOCPEJICTBOM TBOP-
YECKOW MMUTAINH, MTPUOIM3UTENFHOTO KOTIMPOBAHUS HITH
CTPYKTYPHOTO MOJICITUPOBAHHUS 110 aHAJIOTHHU C MHOSI3BIYHBI-
MH 00pa3Iamu.

Pycckuii 1361k 3aMIMCTBYET JIEKCEMBI U3 Pa3HBIX SI3BIKOB.
OO0BEKTOM JaHHOHM CTaThU SBIAIOTCS TAJTHUIIH3MBI
(bp. gallicisme < nar. Gallicus — TaNIBCKUIA) — CIOBO WIIN
BBIP2KEHMS1, 3aMMCTBOBAaHHBIE KAKUM-JIN00. SI3bIKOM (B YacT-
HOCTH, PyCCKIM) U3 (PpaHITy3CKOTO S3b1Ka [2].

HoBu3sHa npeicTaBiIeHHOT0 HCCIIEI0BAHUS 3aKIIF0UACTCS B
MCTIONB30BAHNH MTOJIEBOTO MOAX0/1a K KITACCU(UKAIINH TN~
13MOB. 1o HalMM TaHHBIM, B JIMHTBUCTHYECKO JIUTEpaType
HET HCTOYHUKOB, B KOTOPBIX 3aMMCTBOBaHHSI PACCMaTPHBAJINCh
OBl C TOYKH 3pEHUS PACTIPECICHHS IO CEMaHTHYECKIM 1O~
nsiM. Lenbro nanHo paboTHI SIBISIETCS BBISIBICHUE KapTHHBI
OCBOEHHOCTH TJTHIII3MOB B PYCCKOM JINTEPATYPHOM SI3BIKE
1 BKJTFOUCHUS UX B JIEKCHKO-ceManTrueckue rosst (JICIT).

Jlis peanuzamuy 3TO 1enn HE0OXOAUMO PacCMOTPETh
CJIE/TyFOIIHE BOMPOCHI:
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— c(hopMyITHPOBATH IPHHITHITHI ITOJIEBOTO TIOX0/a K KITac-
CU(UKAIUH ICKCUKH;

— pactpenenuTs raumi3Mel o JICTL.

MO0>KHO BBIIETUTH JIBa MPOTHBOIIOIOKHBIX MOJIX0Aa K
W3YYCHUIO JIEKCUKH: JIOTHICCKHN, B KOTOPOM TIPH H3yUCHUN
CCMAHTHUKH SI3bIKA UCXOJIST M3 MMOHATHS U JIMHT BUCTUYCCKHH,
KOTJIa BHUMaHKE 00paIiaeTcs Ha ciioBo. [IpencraBureissmMu
nepBoro nojaxoza seisiores M. Tpup, I1. Poxe, X. Kacapec
U JIp.,  CO BTOPBIM TOIXOJIOM COIVIaCHA 00JIee MHOTOYHC-
JIEHHas TpynIa y4yeHblxX, Hanpumep B. Ilopuur, I'. Uncen,
A. A. Youmnesa, B. U. Konyxos u np.

Jlexcuka siBiIIeTCs yPOBHEM SI3bIKa, KOTOPBIN € TPYAOM
TIOATACTCS CHCTEMATH3ANH 1 aHATN3Y. CTPYKTYPHBIN MO~
XOJT K U3yYEHUIO CJIOBAPHOTO COCTABA SI3bIKA PACHTHPHIT BO3-
MOYHOCTH MccienoBareieii. JIekcuka MokeT OBITh UCCIie-
JIOBaHa Pa3JInYHBIMU CIIOCO0AMH, HO TJIABHBIM B TIOI00HOM
HCCIICIOBAHNN SBIISICTCS €€ Pa3IeIIeHIE 110 OIPEACTICHHBIM
KJ1accaMm, TpymIaMm CloB.

JIMHTBUCTBI BBIICISIFOT Pa3JIMYHBIC TUITHI JICKCHUCCKHUX
MuKpocucTeM. K JeKcHIecKiM MAKPOCHCTEMaM OTHOCSTCS
JICKCUKO-CEMaHTHYCCKHE TPYIIITbl, CHHOHIMHUYCCKUEC PSIJIBL,
CEMaHTHYECKHE TIOJIS, AHTOHUMBI, THIIOHUMBI, TEMaTHIECKUE
TPy (Psb), ACCOIMATHBHBIC MOJIS. THUIIBI TICKCHYESCKUX
MHKPOCHCTEM U KPUTEPHH HX Pa3INIHs TOJPOOHO pacCMOT-
penst B. B. JleBuknwm [3]. MBI canTaeM HE0OXOAUMBIM 60-
Jiee TIOIPOOHO OCTAHOBUTHCS HA OCHOBHBIX PA3ITHUMSIX MEK-
JIy CEMaHTHYECKIM TTOJIEM U JIEKCHKO-CEMaHTHYCCKOH TPyTI-
TI0M, TaK KaK B CBSI3U C TEPMUHOIOTMYECKOM Ty TaHUIIEH HEKO-
TOPBIE TMHTBUCTHI CAUTAIOT ITH MTOHATHS CHHOHUMUYHBIMH.

BaxxHbIM IpU3HAKOM, pa3IWYarOIIUM MTOHSITUSI CEMaH-
TUYECKOTO TIOJIS M JIEKCUKO-CEMAaHTHUECKOM TPyIIbI, Kak
cuutaet B. B. JIeBuiikuii, iBisieTCS SA36IKOBAs MJIH BHES3BIKO-
Bast 00YCJIOBJIICHHOCTh CBSI3CH, 00bEAUHSIONINX FIIEMCHTHI
TOW MJT MHOH MUKPOCHCTEMEL. DIIEMEHTHI CEMaHTHIECKO-
T'0 TOJIsI 00BEAMHEHBI TPEXK/IC BCETO OOIIHOCTHIO BHESI3bI-
KOBBIX CBAI3€M M OTHOILIEHUMH, JIEMEHTHI )K€ JIEKCUKO-Ce-
MaHTHYECKOH TPYIIITBI CBA3BIBAIOT U 0OBETUHSIOT BHYTPHU-
SI3BIKOBBIE OTHOIIICHHS.

CeMaHTHYECKOE TIOJIe BKJIIOYAET B CBOM COCTaB CIIOBa
OJTHOTO TIOPSI/IKA: JINOO ¢ KOHKPETHBIM (TEPMUHBI POJICTBA,
HAa3BaHU IITHUI), THOO0 ¢ aOCTPAKTHBIM 3HAUYCHHUEM (TIoJie
UHTEIUIEKTA). JICKCUKO-CeMaHTHYeCKas TPyIIa, HAIPOTHUB,
MOXET COCTOSITB: «a) M3 CJIOB, 0003HAYAIOIINX MATCPUAITb-
HbIE 00BEKTHI (,,3eMJIs1°); 0) U3 CIIOB, 0003HAYAIOIINX HIE-
aJIbHBIC 00BEKTHI (TJIAr0JIbl OTHOIICHUS ); B) U3 CJIOB C a0CT-
PAKTHBIM M KOHKPETHBIM 3HaYeHUEeM» [3].

JlekcHKO-CceMaHTHYECKasl TPYIIa O0bCSIMHSCT JIGKCUIeC-
KW eIMHAIBI Ha OCHOBE NMPU3HAKa MHBAPHAHTHOCTH U TI0-
HHUMAaeTCsl KaK YaCTHBIM CIIydail JIEKCUKO-CEMaHTHUYECKOM
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napaanTrMsel. JIekcuKo-ceMaHTHUYecKas: TPyIa B Ka4ecTBe
rapajgurMaTHYeCKOW I'PYNIUPOBKH JIEKCHYECKUX CIMHUIL
MOXET CYIIECTBOBATh TOJIBKO KaK COBOKYITHOCTB CIHHUI]
OJTHOM U TOM K€ YaCTH PeUH.

Ilon monem B COBpEMEHHOM IMHIBUCTUKE TOHMMAETCS CO-
BOKYITHOCTB CJIOB Pa3HBIX JaCTeH pedH, KOTOpbIE OObEIMHEHBI
OOIIHOCTBIO BBIPAXKEHNUS OJJHOTO MOHATHS. CIIOBa MHTETPUPY-
I0TCS B TI0JI€ IMEHHO Ha OCHOBE MOHSTHS. COOTHOIIIEHHE JIEK-
CHYECKHX €/IMHHI] C IOHSTHEM MOXKET OBITh pa3IiyHbIM. Bbipa-
Kast TOHATHE, CIIOBO MOKET COOTHOCHTHCSI C HUIM Yepe3 CyOop-
JIMHATUBHBIE KOMIIOHEHTBI CBOCH CMBICJIOBOH CTPYKTYPHI, T. €.
OTOCPE/IOBAHHO. S1po Mosist 00pa3yloT CIOBECHBIC 3HAKH, B
CMBICIIOBOH CTPYKTypE KOTOPBIX JOMHHHPYIOIIEE TIOTT0XKEHUE
3aHMMaeT MIPU3HAK, COBMAAIOIININ C TOHSITHEM, HHTETPHPYIO-
M 11oj1e. CIIOBECHBIE 3HAKHM OTHOCSATCS K MIEpU(EpUH OIS,
€CJIM COZIepIKarT JTOT MPU3HAK B CyOOPANHATUBHOM MO3HIHH.
Tak Kak CTpyKTypa OCHOBHOI MaccChbl JIEKCHYECKUX €IUHUIL
HMEET JJOBOJIBHO OOJIBIIOE KOJIMYECTBO CEMAHTHUYECKHX TPH-
3HAKOB, TO OHH MOTYT IIPUHA/IIEKATh K MHOXKECTBY TIOHSTHIA-
HBIX HoJiel. KoinyuecTBo 5THX 1onei COOTBETCTBYET KOJTMUECTBY
CEMaHTUUYECKHX PU3HAKOB JIEKCHUeCKoH eAMHULIBL. [Toms B3au-
MOTIEPECEKAIOTCS M HE IMEIOT YSTKHX TpaHmIL [4].

B Hayke 0 s13bIKe TPaUIIMOHHO BEIIEISIOTCS AU depeH-
LUAJIbHBIC CEMaHTHYECKHE TPU3HAKH, N3YYEHUEM KOTOPBIX
3aanManucek A. Maptune u C. Yneman. Teopus quddepen-
LHaTbHBIX CEMAaHTHYECKHX ITPU3HAKOB ObIJIa IOTI0JTHEHA KOH-
LEeNHeH HHTErPabHBIX TPU3HAKOB. COMIACHO 3TO KOHIIETI-
LIUH, B 3HAYCHUE CJI0OBA MOTYT BXOJIUTh TAaKUE CEMaHTHYeC-
KH€ KOMIOHEHTBHI, IT0 KOTOPBIM OHO HE ITPOTHBOTIOCTABIISET-
Csl HUKaKMM JIPyT'HM 3HaYEHHSM B ITPEIesIaX ONPEIeICHHOTO
TEMaTHYECKOro Kpyra cjoB. IHTerpaibsHbIM IpHU3HAKaM 10-
cesamensl paborsr H. U. Tomctoro, . H. Imenena,
E. A. Haiinpr. lnddepeHnunanbable 1 MHTETpAJIbHBIE CEMaH-
THUYECKHE MPU3HAKH SBIISIOTCS B HAYKE O SI3BIKE CYIIECTBEH-
HbeIMU. VIHOT1a paccMaTpHUBalOT U HECYIIECTBEHHbIE TPU3HA-
ku, kotopbie /1. H. [1IMerneB Ha3bIBaeT «acCOMATUBHBIMITY, &
B. T T'ak — «mmoTeHIMATBLHBIMI [5].

[TockonbKy OTTpaHHYEHHUE JIEKCHKO-CEMaHTHUECKUX
TPYTII OCYIIECTBIACTCS Ha Oa3e KaKoro-TM00 MHOTO3HAYHO-
TO CJIOBA, TO MHOTO3HAYHOE CJIOBO SIBIISICTCS JOMUHAHTON
TPYIITBI ¥ 00S3aTETLHO BXOJIHT B €€ cocTaB. OCTabHbIE UITe-
HBI TPYTIITBI HAXOAATCS C JOMUHAHTON B OTHOIIEHUN CHHO-
HUMKH. M eHTH(HKAaTOp CEeMaHTHYECKOTO MOJISI HAXOAUTCS
BCETZia BHE TOJIS U, KaK TPAaBMIIO, TIPEJCTABISET cO00H He
CIIOBO, a CJI0OBOCOUYeTaHue (CI0BOOOpa3oBaHKe), 0003HaYA-
IOIIee POIOBOE TTOHATHE, IT0 OTHOIIEHUIO K KOTOPOMY BCE
YJICHBI MOJIS1 SIBJISIFOTCSI BUIOBBIMH TIOHATHAMHE. YKa3bIBas Ha
pas3nyus JIEKCHYECKHUX IPYIITUPOBOK, 3aJJAHHBIX CJIOBOM U
croBocouetanuem, FO. H. Kapaymnos cripaBemBo oTMeyaer,
YTO B TEX CIIydasiX, KOIyia B KaueCTBE MMEHH OISl PUTYpUPY-
€T MCKYCCTBEHHOE 00pa30BaHNE, DIIEMEHTHI TTOJIST 00BeAN-
HEHBI OIHOM, MYCTh JaXKe C OUCHb IIHMPOKON CEMaHTHKOH,
ceMoii (KOMITOHEHTOM). UJIeHBI e TPYTITbL, HAITPOTHB, 00Be-
JIUHEHBI HECKOJILKUMH 3HAUCHUAMH [6].

W3yuenue 1r000ro CeMaHTHYECKOTO HOJIst COCTOMT U3 JIBYX
sTarnoB. BHauae HeoOX0IMMO Ha OCHOBAHWH KaKOTO-JIMO0
KPHUTEPHs BBIYICHHUTH I10JIE, @ 3aTeM ero NPOaHaIN3UPOBATh.
H. I lonrux OTHOCUT K KPUTEPHSIM BbIICJIEHUS CEMaHTHYEC-
KUX TT0JICH CIIeyOIINe: CTPYKTYPHBIH, ICHX0(U3H0Iornyec-
KHH, CTATUCTUYECKUH, ICUXOJIMHIBUCTHYECKUI M CEeMaHTH-

Ko-Jtorrmdeckuid. Ho OH cumTaet, 4To BhIIIENepedncICHHbIC
KPUTEPHH, 32 UCKITIOUEHHEM CEMaHTHKO-IOTHYECKOTO, IPO-
MO3/IKH, HEOKOHOMHBI 1 BECbMa HEyZOOHBI ITPU BEIICICHAN
CEMaHTUYECKHUX Moiei [7].

ITocne Toro Kak ceMaHTHYECKOE I0JI€ BBHIYIEHEHO, HC-
CJIe/IoBaTeNb MPUCTYIACT K €0 aHanu3zy. JJis 3Toro oH Mo-
JKeT MCIOJIb30BaTh pa3IndHble MeTo bl [ToMuMmo Tpaguy-
OHHOTO METO/1a M3YICHHSI CEMaHTHUECKHX MOJIEH — METOa
KOHTEKCTyaJIbHOTO aHAJIN3a, CYIECTBYIOT U IpyTHe METO/bI:
JMCTPUOYTHBHBIH, TpaHC(HOPMAIIOHHBIH, ICHXOJIMHT BUCTH-
YEeCKHil, CTaTUCTUUECKUI, METO/] KOMIIOHEHTHOTO aHalIu3a
(H. T Jonrux), maremaruueckuii (B. A. MockoBny), MeTon
TTOCTPOEHUS MOJICIT-3TATIOHA JIsl HCCIIE0OBAHNS CEMAHTH-
yeckoro Mukponons (H. W. Toncroit, JI. T. Beirotnas) u ap.

B cBs13u ¢ TEM UYTO 110JIEBOM MOJXO/ B U3yUEHUH SI3bIKA
HaIea JOCTaTOYHO IIHUPOKOE NMPUMEHEHHE, Ha COBPEMEH-
HOM 3Tare Pa3BUTHS JIMHT BUCTHKH YUCHBIC BBIJICIISAIOT CAMBIE
Ppa3HbIE BUJIBI TTOJICH: MapagurMaTHIeCKHe, CHHTarMaTuaec-
KHe, KOMITJIEKCHBIE, aCCOI[UAaTUBHbIE, MOTUBALIUOHHBIE, TPaM-
MaTHKO-JIeKCHIeckue ((pyHKIIMOHATHHO-CEMaHTHIECKHE),
(pazeoceMaHTHYECKHE, BapHallMOHHbIC Moy U 1p. Yare
BCETO COBPEMEHHBIE JIMHTBUCTBI 3aHUMAIOTCS HCCIICIOBAHH-
€M JICKCUKO-CEMaHTHUECKUX Moeil.

JlexcHuKo-CeMaHTHUECKOE MOJIe — CIOKHAS JIeKCHUecKas
MHKpOCHCTEMA, KOTOpast 00BEANHSET CI0BA IO CEMAHTHIEC-
KOMY MPHHIIMITY 1 001a/iaeT CrielnpuIecKoi moieBon CTpyK-
Typoil. Tak Kak B OCHOBE IIOCTPOEHHUS I10JIs 3AJI05KEH Hepap-
xuueckuit npunnun, To JICII B cBor0 ouepeas COCTOUT U3
MUKpOIoJieH. JIEKCUKO-CEMaHTHYECKOE MT0JI€ UMEET BaXKHEU-
M€ CTPYKTYPHBIE CBOWCTBA, 8 IMEHHO: B3aNMOCBSI3aHHOCTD
2JIEMEHTOB, UX YIOPAA0YEHHOCTb U HepapXUIHOCTh. Kpome
TOTO, IMHTBUCTHI YKA3bIBAIOT HA PSJ] CBOICTB, KOTOPHIC BBI-
nensitot JICTI cpenu pa3smuuHbIX TMHTBUCTHYECKHU cucTeM. K
9THM CBOWCTBAM OTHOCSTCSA OTCYTCTBHE UETKHX I'DaHMI,
KOHTHHYaJIbHOCTb, HE3aMKHYTOCTb U, CII€0BATENILHO, B3aK-
MOJICHCTBHE C APYTUMH HOJISIMH, CIIOCOOHOCTH YICHOB MOJIS
MIPUTSTUBATE K ce0e IPyTHE 3JIEMEHTHI HIIH OBITH IPUTSHY-
TBIMU 3JIEMEHTaMH IPYTUX TPYII (TaK Ha3bIBaeMasi aTTPaK-
1HsT), HATMYKE JIaKyH, aCHMMETPHYHOCTD IIOCTPOCHUS], aB-
TOHOMHOCTb, CAMOCTOSITEJIbHOCTb B JIEKCUKO-CEMaHTHUECKON
CHCTEME, CTICIIU(PUIHOCTD PA3HBIX A3BIKaxX» [§].

JIekCHKO-CEMaHTUIECKHUE OIS TI0 IUPOTE 0XBaTa CJI0-
BapHOT0 Marepuaia ObIBAIOT pa3InuHbIX BUAOB. bonbnmH-
CTBO aBTOPOB OTPAHUIHMBAETCSI PACCMOTPEHUEM CIIOB OJTHON
yacTH peud. B Toxxe Bpemsi A. B. Habupyxuna nonaraer, 4to
B COCTaB JIEKCHKO-CEMaHTHUECKOTO TIOJISI TOJKHBI BXOANTD
CJIOBA Pa3HBIX YaCTeH peun Ha OCHOBAHUH CO/IEPIKATENIbHO-
ro cxojctBa: «OmnpeseneHHas 001acTb AeHCTBUTEIBHOCTH
a/IeKBaTHO M TIOJTHO BBIPAXKAETCSI B A3BIKE COBOKYITHOCTBIO
JIEKCEeM C Pa3IMYHON YacTepeyHOM MPUHAICKHOCTBIO, HO
00BEIMHEHHBIX 10 JTMHUN CBOETO ICHOTATHBHOTO 3HAYCHNSI.
Unenst JICII, oTHOCAIMECS K pa3INYHBIM 4aCTIM PEUH, CBS-
3aHBI CIIOKHBIMI OTHOIICHUSMH: CEMaHTHYECKUMH, CITIOBO-
00pa30BaTEIbHBIMHU, CTPYKTYPHBIMH, STUMOJIOTHUECKIMH,
U MX MCCIIEOBAaHUE BAaXXHO U MOHUMAaHUs OpraHu3aluu
CJIOBaps B 1IeIOM. FIMEHHO MO3TOMY NMPEACTaBISAETCS BaXK-
HBIM He orpaHnuuBaThes npu ananuse JICII paccmoTpenu-
€M CIIOB OJTHOH 9acTH peum» [9].

B xone vicciieioBanust B pe3ynbraTe aHaiu3a pakruiec-
KOTO MaTepHaia, 0TOOp KOTOpPOro MPOBOAMICS CHOCOOOM
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CIUTOIITHON BEIOOPKH TaJUTHITI3MOB 13 IPOM3BEICHAH MHCa-
teneit XIX B. A. C. ITymkuna («bapbIHsI-KpecThsIHKa, a-
nee — BK; «Esrennit Oneruny, nanee — EQ; «Kanuranckas
nouka», ganee — KI; «IlukoBas namay, nanee — I1[),
H. B. l'orons («MeptBeie aymmy», namee — MJI), 3. 3ons
(«Hanay, naee — H), a Taxoke coBpeMeHHO# pecchl: «JInuTe-
parypHas razera» (nanee — JII), sxypHansr «Glamoury (nanee
—Glam)  «Cosmopolitany (ganee — Cosmo), Ha OCHOBE ce-
MaHTHKO-JIOTHYECKOTO KPUTEPHUSI HAMU OBUIM BBIICICHBI
15 JICII, mpencraBieHHbIE B Ta0M. 1.

CaMbIMU OOJIBIIMMU IO 00BEMY OKA3aJTHCh CIICTYOIIHE
nosst: «Moga» (17 %), «Ilepconamum» (12 %), «MckyccTBo»
(12 %), «Teatp» (10 %), «Ema» (9 %). HecmoTpst Ha TO 9TO

JICTI «Enay He SBIsIeTCS CaMBbIM KPYITHBIM, MBI OCTAHOBHM-
Csl Ha HeM MoJpoOHee, TaK KaK ATO UMEET ONpe/IeICHHbIN
Hay4YHbII HHTEPEC.

Amnanu3 (akTryeckoro mMarepuasia rmoxasai, uto B JICIT
«Ena» MOHO BBIIETTNTH BOCEMb MUKPOTIOJEH: «3aKyCKI»,
«MsicHele Omronay, «Jlecept», «COBMECTHBIH IPUEM ITHTINY,
«Ilocynay, «3anpaBkny, «Bunay, «Paznoe» (tabm. 2). Muk-
pormone «Pa3Hoe» COCTOUT M3 JIEKCEM, KOTOPBIE MOTYT BXO-
JIMTh B JTI000€ N3 TIPE/ICTaBICHHBIX MUKPOIIOJICH Ha NX TIEpH-
¢bepun.

OOGparumest K pacCMOTPEHHIO JIBYX MUKPOIIOJIEH, KOTOpbIe
SBJISFOTCS JOCTATOYHO KPYTTHBIMU U, HA HAIIl B3I, IPE/ICTAB-
JSTIOT HAaHOOJTBIIHI HHTEpec: «3aKycKm» u «JlecepTy.

Tabnuya 1
Pacnipesesienne raJuIMU3MOB M0 JIEKCHKO-CEMAHTHYECKHM MOJISIM
Hawnmenosanne JICIT [pouenT ot obmero [Ipumeps! U3 UICTOUHUKOB Xy0’KECTBEHHOM JIUTEPATYPBI U
KOJINYECTBA UCCIIE0BAHHBIX MyOIHUIMCTHKA
TaJUTHLH3MOB
[lyremecTtrre 3 Ham myp naunnaetcs B JIlrokcemOypre (Cosmo. 2005. Asr. C. 226).
Bonesnn 1 Pabora 17151 Hee ocTaeTcs JISKApCTBOM OT I'PYCTH U CKYKH U JJaxe
epunna (Cosmo. 2005. Cenr. C. 26).
Teatp 10 Teatp caMOCTOATENBHO BEIOUpAET penepmyap, cozaaeT coe jumo (JII.
2005. Ne 27. C. 3).
Kaptot 2 — CnaBHO cnonmuposar, — ropopuiu urpoku (I111).
IMosuTrKa 1 7 Murmnus poJakHa, (PHHAHCH! Pa3BOPOBBIBAIOTCS, H/0POKPAMUYECKULL
YKOHOMUKA armmapat Headdextusen... (JI. 2005. Ne 28. C. 2).
[epconanun 12 AJMUHHCTpALUs MOCKOBCKOTO M9pa TOPA3lI0 yBEpEHHEE
KOHTPOJIMPYET CUTYaIHIO B CTOJIHILIE, HEXENH (efepabHbIe BIaCTH B
nemnoM 1o crpane (JII. 2005. Ne 32. C. 1).
Wntepnep 4 B nome ObUTH OTKPHBITHI BCe OKHA, aHmpecoiu OBUTH 3aHATHI
KBapTUPOIO yuuress Gpanmysa... (MI).
@DOpMBI BEXKIUBOCTH 2 305 OrJIsIIBIBAIa KOMHATHI XMYPBIM OKOM M HEXOTSI ILIeach 3a
XO034HKOM, a Ta BAPYT UcUe3lla Ha KpyTOol JIECTHUILIE, BeAyllel Ha
yepnak. Mepcu! JlnaHo oHa, 3051, He HaMepeHa jomarh cebe mmero (H.).
Ena 9 B T0 Bpems xupHsIi 6611 Hpor (K HecyacTuro, epecosieHHbIN); 1a
BOT B OyTBUIKE 3aCMOJICHHOM, MEX/Ty JKapKUM H O1aHMaHdice,
muMIITHCKOe HecyT yike.... (EO).
HckyccTBO 13 S1, KCTaTH, MPOCITyIIal ¢ BOCXMIIEHHEM YUBHTEIBHOE JCCe. ..
(JIT. 2005. Ne 32. C. 6).
Boiina 3 «Hy uTt0? — ckazana komeHganTma. — KakoBo uner 6amanva?y» (K).
Mopna 17 Ceifgac e M0o0HO TOBOPUTH, KaK BCE HAaT0EJ0, KaK BCE 3TO
orBpaturenbHo (Glam. 2005. Ne 8. C. 119).
AOBCTpaKTHBIE OHSTHUS 7 Boiikuii poMaH 0 Teopuu u npakTuke adorsmepa (Glam. 2005.
Ne 8. C. 147).
Mumnueckue 2 1. Ho Mo3keT Bce MOWTH 1 MO-Apyromy IyTH, U EBpoma coxpaHUT CBOIO
BBIpaKEHHUS eBporeiickyro gusuornomuro (JII'. 2005. Ne 27. C. 1).
2. I'pumacwr xuzau (JIT. 2005. Ne 32, C. 4).
PasHoe 8 1. ToHKas TMHKS HA BEPXHEM BeKe — JAHEBHOU éapuanm ... (Glam. 2005.
Ne 8. C. 168).
2.Ectp oquH 610K0acTep, He OyILy TOBOPUTH ITOKA KaKOH. A-14
«Anrukmuiep» (Glam. 2005. Ne 8. C. 121).

Tabnuya 2
Pacnpenenenne ranaunuzmon JICII «Exa» no MmukponoJisim
HaunmenoBanue Mukpormnoss IIporeHT OT 001IEero KOMMYeCTBa JIEKCEM- IIpumepsl
raymnusMoB JICIT «Exa»

3aKycku 17 Dckapro, dya-rpa
Msichble Oiroaa 12 Tynspka a-ns Maperains, Qe
Hecept 17 branmamxke, cydie
CoBMeCTHBIH IIpHeM MHIH 6 Tabnbaort, Gypuer
ITocyna 6 CepBu3, KyBepThl
3anpaBku 6 Coyc, Maiione3
Buna 9 [TlammiaHCKOE, KOHBSIK
Paznoe 27 Jerycranus, pecropan

146




Becmnux Cubupckozo 2ocy0apcmeennozo aspoKocmuiecko2o ynusepcumema umenu axaoemuxa M. @. Pewemnesa

Bosbmem nexcemy mapmunka. @paHIly3cKUil STUMOH
JAHHOTO TaJUTHI3MA [a tartine UMeeT TpH 3HaYCHUs. B pyc-
CKHI A3BIK JIEKCEMA 3aMMCTBOBAHA JIUIIb B OTHOM 3HAYEHHH.
Jlomtuk xyieba, HaMa3aHHBIN MacjIoM, a TaK)Ke BOOOIIe Ma-
JIeHBKUH OyTepOpoI.

Ipumep. CTon OBUT HAKPBIT, 3aBTPAK TOTOB, U MUCC JKaKCOH,
yke HaOelleHHAas W 3aTsHyTas B PIOMOYKY, Hape3blBalla TOHKUE
mapmunku (BK).

[IInpokoe pacrpocTpaHEHHE Oy IHIIa JICKCEMA oM.iem
— SIMYHULA U3 B30OJITAHHBIX C MOJIOKOM SHIL.

Ipumep. 51 x 1ty cBOEH BCTpeuu U omiema, pacCestHHO Iepesu-
CTBIBasi KHUTH OTHOTO OoroM 3a0sIToro aBropa (Cosmo. 2005. ABr.
C. 147).

[To HammM JaHHEBIM, JIEKCEMa 9CKap2o elie He 3a(huKCH-
pOBaHa CI0BapeM PYCCKOTO SI3bIKa, MHOTI/Ia OHA JTAETCS B TEK-
CTE€ C IMOSICHEHUSIMH.

Ipumep. CenuanbHO Ui TYPUCTOB MOJAIOT JISATYIICK U 3C-
xapeo (ymutok) (Cosmo. 2005. Asr. C. 267).

Dya-epa — NAIITET U3 )KUPHOU T'yCHHOMN WIIN yTUHOH Te-
yeHu. JIekcema CpaBHUTEIBHO HEABHO CTAJIA YIIOTPEOISATh-
CsI B pyCCKOM SI3BIKE, 1, TIO HAIIUM JJAHHBIM, TAKOKe HE 3a(hUK-
CHpOBaHa CIIOBAPEM.

Ipumep. Bricokast KyXHs, BCE OYCHb M3BICKAHO M BKYCHO.
Toxatot ¢ya-epa, sckapeo, 106CTEPOB, TUTPOBBIX KPEGENOK. ..
(Cosmo. 2005. ABr. C. 267).

Crenyromas paccMOTpEHHasl HAMHU JIEKCeMa, IPECTaB-
JICHHAsl B MUKPOIIOJIE «3aKyCKN», — pyiem. B pycckom si3pike
9Ta JIeKCeMa UMEET JIBa 3HAYCHUS: | ) 3aredyeHHOe KyIlIaHbE B
BHJIe 0aTOHA C HAYWHKOM; 2) 0CBOOOKICHHBIN OT KOCTH OKO-
POK, KOTOpOMY TIpHJIaHa YAJTMHEHHAs U OKpyIuiasi hopma.

Ipumep. Hy, ckaxure, Kak He COOTa3HUTHCS JTIOOMMBIM OITt0-
JIOM C MSICOM M PBIOKO#i, He)KHBIM pary U3 NTHYKH WINA COUHBIMU
pynemuxamu ¢ namretoMm? (Cosmo. 2005. Asr. C. 187).

DpaHIly3cKHM STUMOHOM TJITHIIU3MA BuHezpen SIBIIs-
etcs la vinaigrette (3ampaBka K Oromam, comepskanias yK-
cyc). B pycckom si3bike BUHErpeTOM HA3bIBAIOT XOJOIHOE
KyIIaHbE M3 MEJIKO Hape3aHHBIX OBOILEH, Msica WM PBIObI,
AuI] ¢ coycoM, MacioM. CIloBaph Takke AaeT U MepeHocC-
HOE 3Ha4YeHUE JJAHHOI JIEKCEMBI: 2) B TOJIOBE Y KOTO-HHUOY/Ib.
(TIepeH.: mepeMenanich pasHOPOIHBIC CBEACHNUS, MBICIIH;
pasr.).

Ipumep. TyT Kakol-TO OOLIMIA uHecpem M3 BCEX KaHAJIOB —

MIepPBOT0, BTOPOTO, TPETHETO, YETBEPTOTO, BCE B OIHY KyTy CMe-
manock (JII. 2005. Ne 27. C. 9).

B npuBeneHHOM npuMepe JeKceMa suHecpen yrnorpeo-
JSIeTCsl IMEHHO B IIEPEHOCHOM 3HaueHHu. Paccmorpum ere
HECKOJIBKO TPUMEPOB.

Jlexcema cyghne: 1) KymaHbe U3 MOpe co B3OUTHIMU Oell-
KaMu; 2) CIIMBKH WITH MOJIOKO € CaXapoM JUIs TIPUTOTOBJICHUS
MOPOKEHOTO.

Ipumep. Ha nHO GOPMBI YIOXKH KPYXKH OTypLa, CBEPXY
BBIJTO’KH CBIPHYIO MAcCy M Ha HOYb MOCTaBb (JOPMY B XOJIOHITb-
HUK, 9T0OBI cyne octbuio (Cosmo. 2005. Asr. C. 260).

Jlexcema ocene: 1) cnamkoe CTyICHHCTOE KyIIaHbE W3
(PYKTOBBIX COKOB, CIIMBOK, CMETaHbI, IPUTOTOBISIEMOC C
JKENTATUHOM; 2) CTYHCHUCTOE KYIIaHbE M3 CTYCTHUBIIETOCS
MSICHOT'O HJTH PBIOHOTO HaBapa.

Ipumep. MMM.... a OT pa3HOOOPA3HBIX COYCOB U dfceie MOKHO
npocto notepsTs royoBy (Cosmo. 2005. Asr. C. 187).

Jlekcema Onanmansice — xee U3 CINBOK WU MHUHOAJIb-
HOT'0 MOJIOKaA.

Ipumep. Hy BOT BBIIIIA MBI W3-3a CTOJIA a CHJCIHM MBI 4aca
TpH, ¥ 00e]1 OB CIIABHBIH: MUPOXKHOE O1aHMaHIice CHHee, KPAaCHOe
u nosiocaroe. .. (bK).

JlekceMa kpyaccan — pOKOK, poraiuk (Oyiouka).

Ipumep. Moit HauanpHUK coOparncs xynets! [lostomy oTka-
3aJIcs OT Kpyaccanog v eueHbs K daro. (Cosmo. 2005. Agr. C. 107).

JlexceMma enscce — 9epHBII Kope ¢ MOPOKEHBIM.

Ipumep. JIuuno st npeanountato ersicce (Cosmo. 2005. ABr.
C. 260).

Jlexcema mycc — cnajkoe KyllaHbe U3 B3OUTOTO B EHY
(bpyKTOBOTO, ATOHOTO cHpoma (¢ Jo0aBIeHHEM KeJIaTHHA
WA MaHHOHU KPYTIBI).

Ilpumep. Mycc, TpUroTOBJIEHHBIN €70 PyKaMu, Ka3aJicsl BeJu-
kosenHbIM (Cosmo. 2005. Asr. C. 107).

Taxum 00pa3oM pactpenereHre TaJuTUIII3MOB PYCCKO-
T'0 SI3bIKA TT0 CEMAHTUYCCKUM TIOJISIM SIBJISICTCSI OJTHUM M3 BO3-
MOJKHBIX TTOJTX0/IOB K H3yUCHHIO JICKCHKH. B X07e JanHoTro
HCCIIeIOBAHUS OBLIO BBISICHEHO, YTO TaJUTUIIU3MBI B I[CIOM
HETTOXO MOJIAI0TCS KIIaCCU(UKAIIUH TI0 JICKCHKO-CEMaHTH-
YECKUM TIOJISIM, XOTS CYIIECTBYET PAJI JIEKCEM, KOTOPHIE HE
MOTYT OBITh OTHECEHBI K KakoMy-J1n00 onHomy JICII, a Haxo-
IATCS Ha TIepUQeprur HEKOTOPBIX U3 HUX. MBI COTITacHBI C
10. JI. Anpecsinom, uto B JICII BKITIOUEHBI CII0OBa, UMEIOIIUE
B CBOEM 3HAYCHUM, TI0 KpaifHei Mepe, OiH 00N ceMaHTH-
YeCKH KOMITOHEHT. Tak Kak XapaKTepHBIM U CEMaHTHYEC-
KHX TIOJIeH ABISIETCS WX MEepecedeHue APYr C IPyrom, To U3
OHOTO CEMaHTHYECKOTO OIS MOKHO TIOTIACTh B JIF000E Py~
roe Imoje «4epe3 0oyiee WM MEHEe JUIMHHYIO IICMOYKY I10-
CPEICTBYIOIINX 3BEHEEB. .. TaK UTO CEMAHTHIECKOE TIPOCTPaH-
CTBO sI3bIKa OKa3bIBAETCS B 3TOM CMBbICIIE HEeTIpepbIBHBIMY [ 10].
MBI CO4JIM BO3MOKHBIM HCITOJIb30BaHUE TTOJICBOTO MOJIX0/a B
JAHHOH CTaThe, TaK KaK B XO/I€ MICCIICAOBAHUIT aBTOPOB OBLIIO
obHapy:xeHo, uto JICII «Enay» (Ha mpumepe npousBeeHUI
pycckux aBropoB kKoHIa XIX — Hagana XX B.) COOEPIKUT J10-
BOJIBHO OOJTBIIIOE KOJMYCCTBO TAITMIIU3MOB, a KJIaCCU(HKA-
[US TAUTHIIM3MOB TI0 JIEKCHKO-CEMaHTHUECKUM ITOJISIM, TT0
HAIIUM JAHHBIM, €IIe He MPOBOAMIACE. MBI cunTaeM, 4To
TIOTILITKA COBMECTHUTD U3yUYEHHE TaJTUIIM3MOB PYCCKOTO SI3bI-
Ka 1 TIOJIEBOH MOIXO/ KaK OJTMH M3 BO3MOXKHBIX BapHAHTOB
HCCIIE0BaHMs JICKCHUYECKOTO COCTaBa sI3bIKa ObLTa BITOJTHE
YCIIEUIHOM ¥ MOKET MOJIyYUTh JaJIbHEHIIEE pa3BUTHE.
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T. N. Kurenkova, T. V. Strekaleva
RUSSIAN GALLICISMS IN THE DIFFERENT LEXICO-SEMANTIC FIELDS

This article deals with the Gallicisms in the different lexico-semantic fields in Russian. This approach to the vocabulary
studying is rather interesting in our opinion. In general, the Gallicisms are well — classified. There are some words that
can 't be included in the one definite field, these words can be located at the periphery of several different fields.
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T. B. Crpexkanesa

MOP®OJIOI'MYECKAA ACCUMNJIANUA TAJIVIMITU3MOB
B COBPEMEHHOM PYCCKOM A3bIKE

Bnusnue gbpaHuysckoeo A3bIKA HA TeKCUUeCKULL cocmaes pycCcKoeo A3vlKa 3Ha4umelbHo. H@CMOmp}Z HA mo 4¥mo i’lp06ﬂ€-
Ma 0C80€HUS cATUYUSMOB 6cez0a npuejekaia 6HUManue 1uH2eucmos, OoHa ocmaencs He 00Cmamo4ho pa3pa6omaHH012.
PaCCMompeHa MOpCﬁO]ZOZu’l@CK(Jﬂ aACCUMUTIAYUA cATTTUYUSMOB 6 COBPEMEHHOM DYCCKOM AA3bIKe.

Jlekcuueckuii cocTaB pyCCKOTO SI3bIKA TIOCTOSIHHO 000-
ramaetcst. OJTHIM U3 OCHOBHBIX CIIOCOOOB MOTIOJTHEHHS JIEK-
CHYECKOTO COCTaBa SIBJISICTCS 3aMMCTBOBAHHUE CIIOB U3 JIPY-
THX SI3bIKOB, YTO 00YCIIOBIMBAETCS PSZIOM JIMHIBUCTUYECKHX
1 3KCTPATMHIBUCTHUECKHX TPUYHMH. 3aMMCTBOBAHNE SBIISICT-
Cs €CTECTBEHHBIM CJIC/ICTBHEM YCTAHOBJICHHSI DKOHOMHUYEC-
KHX, TIOIUTHYECKNX, KYJIBTYPHBIX H SI3bIKOBBIX CBSI3€H C Ipy-
TMMH HapoAaMH, KOTJla BMECTE C PEallMsIMU U MOHSATHIMHU
TIPUXOJIAT U 0003HAYAOIIHE MX CIOBA.

WcTouHnKaMu 3aMMCTBOBAHUH CITY KIJIH JIFOO €IIIe CITy-
JKaT KaK CIIaBIHCKHE A3bIKH (MTOJIbCKUM, UCILICKUIT), TaK U He-
CITaBSHCKHE (TpEeUeCKU, TaTHHCKHH, (PPaHITy3CKU, HEMeTl-
KW, aHTTTUICKUI U J1p. ).

3HaUNTENBHBIN CIIe]] B PYCCKOI JIGKCHKE OCTaBIII (PpaH-
Iy3CKHUH s13bIK. [IepBbie 3aMMCcTBOBaHMS U3 (PPAHILY3CKOTO —
2annuyus Ml — IPOHUKIU B PYCCKUH S3bIK B o110XYy [letpa I, n
Ha MPOTSHKEHUH BPEMEHH ATOT TPOIECC TO YCHIIUBAJICA, TO
ocnabusuics. /la v OTHOIICHUE K TaJTMIU3MaM Bceria ObLIo
HEOTHO3HAYHBIM. Hapsiay co cTOpOHHUKAaMH yHOTpeOneHNs
WHOSI3BIYHBIX CJIOB B PYCCKOM SI3bIKE BCETJIA CYIIECTBOBAIIN
SpbIe MPOTHBHUKH I'AJTUIIA3MOB.

B3anmopeiictBue pycckoro U hpaHIly3CKOTO SI3BIKOB B
CHITY OOJTBIIION KYJIBTYPHO-MCTOPUYECKOH M JIMHTBUCTHUYEC-
KOW 3HAYMMOCTH TTOCJICTHETO B )KU3HH PyCCKOTO 00IIecTBa
BCEI/Ia MPUBJIEKaI0 BHUMAHHE JIMHTBUCTOB. MHOXECTBO TPY-
JIOB MOCBSIIIIEHO 00IIIEMY MPUTOKY TAJUTHIII3MOB B PyCCKHUH
s3Ik (J1. IT. Kpbicun, B. B. Akynenko). Psi padot nocssiieHn
X dTuMonorndeckomy uccienosanmio (E. A. bapytuesa,
JI. M. bam, 1. T". JTo6pomomoB u ap.). B HeKoTophIX Hccieno-
BaHUSX, 00BEKTOM KOTOPBIX SIBIISIOTCS TJITHIIU3MBbI, MOXKET
3aTparuBaThCs BCETO OAMH actekT. Hampumep, 3. A. Byposa
B CBOEH JIicCepTalK HCCIIeTyeT ParMaInHI BUCTUYECKHIH
ACTIEKT JICKCHUECKHX T'AJUTHIII3MOB B COBPEMEHHOM PYCCKOM
s3bike. JlucceprannonHoe uccnenosanue A. B. Munacsu
MOCBSIIEHO TEPMHHOJIOTUH PYCCKOTO S13bIKa, 3aMMCTBOBaH-
HOM 13 ()PAHITy3CKOTO S3BIKA.

U Bce-Taku, HECMOTPS HA TO YTO MCCIIEIOBAHHIO TalIU-
LIU3MOB ITOCBSIIEHO OONBIIOE KOJIMYECTBO HAyUHBIX padoT,
€CTh BOIIPOCHI, KOTOPBIE Pa3padOTaHBbl elle HeJI0CTaTOYHO,
HarpuMep CTHIINCTUYECKAs POJIb FAITHIIM3MOB JINIIb 3aTpa-
THBAETCS JIMIIb HECKOJIILKMMH aBTOpamH. [ 10 HaIIM TaHHbBIM,
B JINHTBUCTUYECKOH JIUTEpaType HE MCCIETYIOTCS U (yHK-
1Y TJUTAIIA3MOB BO (DPAHITYy3CKOH INTEpaType, MepeBe/IcH-
HOM Ha pyCcCKOif S13bIK. B TO Bpemst kak 00JIbII0E KOITMYECTBO
pa0oT TMHTBUCTOB MOCBAIIEHO POJIHM AHIIIMIIU3MOB B CPE/I-
CTBax MaccoBoil nHdopmanum, GpaHIly3cKHe 3aMMCTBOBA-
HUSI B COBPEMEHHOI! ITpecce MPaKTHUECKH HE HCCIEAYIOTCS.

B nanHoIi cTaThe paccMaTpuBalOTCA FAJUIMLU3MBI B CO-
BPEMEHHOM PYCCKOM SI3bIKE Ha MPHMEpe MPOU3BEICHHH
pycckux aBTopoB X VIII-XIX BB., ppaHITy3cKHUX TPOH3BEIC-

HUM, IepeBeICHHBIX Ha PYCCKUH SI3bIK M COBPEMEHHOM Ipec-
cbl. OOBEKTOM HCCIICIOBaHUSI ABIISIOTCS TAJUTHII3MBI, TPOU-
HO BOIIE/IIINE B PYCCKUIL SI3bIK, @ TAKAKE FAJUTHIIN3MBI-HEOJIO0-
TH3MBI — 3aMMCTBOBAHUS TOCJIEIHUX JIET, KOTOPBIE elle He
3a(pUKCHPOBAHBI CIOBAPSIMH.

PasHocTOpOHHMI aHAIN3 TAJUIMIU3MOB HEBO3MOXKHO
TTOMECTHTH B PAMKH OIHOI1 cTaTtbu. [losToOMy MBI Oymem pac-
CMaTpUBaTh OJIUH U3 ACMEKTOB UCCIICAOBaHUS TAJUTUIIU3MOB
—MOpP(OIOTNUECKYTO ACCHMIIISIINIO CIIOB, 3aMMCTBOBAHHBIX
13 QpaHITy3CKOTO S36IKA.

[Tomnas B pycckuii 3bIK, 3aMMCTBOBAaHHbIE CJI0BA HA ITPO-
TSDKCHUM BPEMEHH TO/IBEPTalOTCS aCCUMMIISIIINK, KOTOpast
3aKJII04AeTCs B TPeoOpa30BaHUM UX 3BYKOBOTO OOJTHKA, TpaM-
MaTHYECKON CTPYKTYPBI H CMBICIIOBOTO COAEPKAHUSI B COOT-
BETCTBUU C BHYTPEHHUMHU 3aKOHAMU PYCCKOTO s13bIKa. Mcxo-
ISl U3 9TOTO, SI3bIKO3HAHUE BBIACISIET (POHETHYECKYIO, MOP-
(OTOTUIECKYIO U JEKCHIECKYI0 ACCHMMIISINIO 3aMMCTBO-
BaHM. Bce BUBI acCUMMITSIIINY B3aMMOCBSI3aHbI U HAXOJIST-
Cs1 B TIOCTOSIHHOM B3aWMOJCHCTBHUH.

donomopdonoruueckoe yCBOCHUE 3aMMCTBOBAHHOM
JIEKCUKHU TIPUBOJUT K €€ MOAYMHEHHIO 3aKOHOMEPHOCTSIM
TpaMMaTHYECKOrO CTPOsI U 3BYKOBOH CHCTEMBI PYCCKOTO S3bI-
Ka. DTO BBIpaXkaeTcs, IPEXK/IE BCETOo, B TPHOOPETEHUHN 3aHM-
CTBOBAHHBIMH CJIOBaMHU ()OPM CIIOBOM3MEHEHNS], CBOMCTBEH-
HBIX JaHHOI 9acTU pedd B PYCCKOM SI3bIKE, B YIPOILICHUU
MOP(hOJIOTHYECKOH CTPYKTYPHI HEKOTOPHIX W3 HUX. TakuMm
00pa3oM, pe3yJIbTaTOM aCCUMHJISILINH SIBJSIETCS OCMBICIICHHE
MOP(hOTOTHYECKOH CTPYKTYPHI 3aNMCTBOBAHHOH JIEKCHKH.

CaMBbIM HaIIAJHBIM JOKA3aTEIILCTBOM TOTO, UTO 3aUM-
CTBOBaHHE BIMWJIOCH OPTaHUYECKOM YaCThbIO B CHCTEMY SI3bI-
Ka, BISIETCS CYIIECTBOBAHNE IPOU3BOIHBIX OT HETO CJIOB,
00pa3oBaHHBIX 110 3aKOHAM PYCCKOH JepHBaluy, T. €. MO
aHAJIOTHH CO CII0BOOOPA30BATEIHLHBIMI MOACIISIMA PYCCKO-
ro si3pika. [loaydeHHbie TakMM 00pa3oM NMPOU3BOIHBIC HE
SIBJISIFOTCS] 3AMMCTBOBAHUSIMU B COOCTBEHHOM CMBICJIE CJI0-
Ba, 3aMMCTBOBAaHHBIM SIBJISIETCS JIMIIB 3JIEMEHT, CTaBIINH
MPOAYKTUBHBIM U BIIMBILIHUICS B CIIOBOOOPA30BATEIBHYIO
MOJIEINTb PYCCKOTO si3bIKa. CII0BOOOpa30BaHME OT 3aMMCTBO-
BaHHOM OCHOBBI — MIPOLIECC, CBUECTEIBCTBYIOIUN O MOJI-
HOM TTOYMHEHUH MHOS3BIYHOTO CJIOBA CTPOIO 3aUMCTBY-
IOIIETO S3BIKA.

Ecnu 06pa30BbIBaTE MPOU3BOIHBIE MOTYT TOJIBKO T€ 3a-
HMMCTBOBAHHMS, KOTOPBIE CTAIH IIHPOKOYHOTPEONTETHHBIMU
CIIOBAMHU PYCCKOTO $SI3bIKa, TO (DOHETHUECKUE M3MEHEHMS
MIPETEPIIEBAIOT MPAKTHUECKH BCE 3aMMCTBOBaHUs. DoHEeTH-
Yeckoe yCBOeHHE (ppaHIly3CKUX 3aMMCTBOBAHUI MPUBOAUT
UX K MOJYMHEHHIO HOpMaM (DOHETHYECKOTO CTPOSI PyCCKOTO
A3bIKa. DOHEMBI, TyXK/[bIC 3BYKOBOMY CTPOIO PYCCKOTO SI3bI-
Ka, 3aMEHSIOTCS Hanboiiee OJIM3KUMHU PYyCCKUMHU (DOHEMaMK
1 VX BapUaHTaMH.
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CreneHb 00IMIEHAPOTHOW PaCTIPOCTPAHEHHOCTH 3aUM-
CTBOBAHUH B 3HAYMTEILHON Mepe OIPE/IeNIsIeT UX CI0BOO0-
pa3oBaTENbHYIO IPOTYKTHBHOCTD U CIIOCOOHOCTH COYETaTh-
Csl CO CJIOBAMHU MCKOHHOM JIeKCHKH. XapaKTepHOH uepToit
JIEKCHIECKOH aCCHUMMIISIIINK 3aUMCTBOBAHMH SIBIISIETCSI BXOXK-
JICHUE UX B YCTOHYMBBIC CIOBOCOYETAHNUS B PYCCKOM SI3BIKE,
a TaKk)Ke UX CMBICIOBOE COJIMKEHUE CO CIIOBAMU MCKOHHOM
JIEKCHKHL.

3auMCTBOBaHHOE CJIOBO ITPU CBOEH aJanTaliny, Kak oT-
MeuaeT b. H. 3a6aBankoB [ 1], mpoXomuT mporiecc oT ycBoe-
HUSI K OCBOCHHIO. ACCHMUJISIIINIO 3aMMCTBOBAHHBIX JIEKCEM
MO>KHO TIPE/ICTaBHTh B JIBYX aCIEKTaxX:

— B 00palIeHNn K ANXOTOMHH «A3bIK — PEUb)», TOHATHE
KOTOpOH OBLIO BBEJICHO B JIMHTBUCTHKY (DPAHILy3CKHM yue-
HBIM @. 1e CoccropoM: «SI3BIK — 3TO KiTaJ, MPaKTHKOIO Peun
OTJIaraeMbIi BO BCEX, KTO MPUHAVICKHUT OJTHOMY OOIIECTBEH-
HOMY KOJUIEKTHBY, 3TO TPaMMaTHIECKask CHCTEMA, TTOTCHIIN-
QJIBHO CYIIECTBYIOIIAs B KAX/IOM MO3TY. .. Pedb ecTb nHIu-
BUIyaJIbHBIN aKT BOIU U MOHUMaHMs» [2]. IIpu aBOiCTBEH-
HOM WICHEHHUH Pa3rPaHINBAIOT OKKa3NOHAIBHOE 3aHMCTBO-
BaHHE, KOTOPOE MPUHAISKUT (DaKTy pedH, U y3yalbHOE 3a-
MMCTBOBAHHNE, KOTOPOE MPHHAUICKHUT K (aKTy si3bika. Daxry
sI3bIKA 00513aTEIIBHO MPEIIICCTBYET (PAaKT peyw, HO He 00s13a-
TEJILHO (haKT Pe4r CTAHOBUTCS (PaKTOM SI3bIKA;

— B oOpalmeHnu K Tpuaae «ynorpediieHne — HopMa —
CTPYKTypa (cucrema) si3bikay. TpoiiCTBEHHOE 4JIeHEHHE
OpLT0 BBeIeHO B MUHTBUCTHKY O. Kocepny. [Ipu TpoiicTBeH-
HOM 4JICHEHUH O 3aMMCTBOBAHHMY T'OBOPSIT KakK O (paKTe yIoT-
pebrenus, kak o pakTe HOPMBI M Kak O (paKTe CHCTEMBI S3bI-
ka. K TpeTbeii cTynenu (k cucteMe si3bIka) 3aMMCTBOBAHHbIC
CJIOBA MOT'YT OBITh OTHECEHBI TOJILKO B TOM CJTy4ae, €CJi OHH
MOJTHOCTBIO aAaNTHPOBAIINCH B IPHHUMAIOIIEM SI3BIKE.

Cornacho P. C. KumsirapoBoii [ 3], mpu nepexoze ciiosa U3
OJITHOM SA3BIKOBOM CHCTEMBI B JAPYTYIO €r0 MaTepHUalibHAsI
¢dopma mpereprieBacT B MPUHUMAIONIEH Cpejie pa3InYHbIe
M3MEHEHHS KaK B [IOPY €ro BXOXKACHHMS, TaK U B TEUCHHUE I1OC-
JeyIomero (pyHKINOHUPOBAHUS CIIOBA B HOBOM JJISl HETO
S3BIKE, T. €. CIIOBO, TPUMBIKast K KaKOH-1100 mapagurme, 00-
pEeTaeT OIpeIeIeHHBIE TPAMMATHIECKHIE U CHHTAKCHUECKNE
cBs3u. Pe3ynbrar B3aMMOJICHCTBHS S36IKOB MHOTOOOPA3EH:
OT TIOJTHOTO HENPHUATH (BapBapH3MBI) 10 TIOJTHOM TpaMMa-
THYECKON MHTETPALIH CIIOBA.

Beigensior cienyroue sTarbl OCBOSHHSI HHOS3IYHOTO
CJIOBA B PyCCKOM s3bIKE [4]:

— 1-#i atan — HauanbHBIA. CIIOBO YIOTPEONIACTCS B TEKCTE
B MICKOHHO# opdorpadryaeckoii 1 poHETHUECKON (hopMe, T. €.
HE MO/IBEPraeTcst TPAaHCKPHITIMHI HIIN TPaHCInTeparyu. JIek-
cema yrnorpe0isieTcst B Ka4ecTBE CBOCOOPa3HOro BKparuie-
HUSI, HAIIPUMeEp:

beonas ononounxa evidepocana camviti HenpusIMHolil
téte-a-téte (H. B. Toromnp, «MepTBBIe qymm», nanee — MJ1).

Hukmo ne nnakan; cneszvl oviiu 661 — une affectation
(A. C. IlymkuH, «[TnkoBas qamay) (IpuMep MPUBOIUTCS Y
JI.TI. Kpeicuna).

L[gemuwvix nramkos, 4yiKos a jour,

C yarcacnoii kuudscxoro Tusoma,

C mempaovwio znvix kapuxamyp (A. C. Ilymkun, «[pad
Hymuny) (mprmep npuBomutcs y JI. I1. Kpsicuna).

B coBpeMeHHOM sI3BIKE d jour CymecTByeT B (opme
asicypHule;

— 2-1f 9Tal — MPUCTIOCOOJICHHE CITOBA K CHCTEME TIPHHHU-
MAFOIIEro SI3bIKa — €r0 TPAHCIUTEPALHS UITH TPAHCKPHIILINS,
a TaKk)Ke OTHECEHHE K OIpeaeneHHoil yactu peun. ClIoBo
oopmisiercst B MOP(OIOTHYECKOM U CII0BOOOPA30BaATEIb-
HOM IUTaHE ¥ TEPECTAET YIOTPEOIATHCS B KaueCTBE BKparie-
aus. [To yreepxaenuto JI. I1. Kpsicuna, HecMoTps Ha poHe-
THYECKOE M I'PAaMMaTHYECKOEe OCBOCHHE CIIOBA, OHO MOXKET
BOCIIPUHUMATHCSI HOCUTEISAMH SI3bIKA KaK HE BIIOJHE TIPU-
BBIYHOE JIJISl CO3HAHMSI, COTIPOBOXKIAsICH OOBSICHEHUSIMHU WITH
KOMMEHTapHusIMH. AHamn3 (HaKTHUEeCKOTo MaTeprana Moj-
TBepxaet ciosa JI. IT. Kpeicuna:

Yacmo nu y mebs bvieaem 0excagio (owiyuiernue, Ymo
mul yyice Ovleana ¢ cumyayuu u ¢ mecme, Kyoa nonand 6
nepewtit paz) (xypnan «Cosmopolitan», nanee — Cosmo.
2005. Asr. C.267).

Cneyuanvno 013 mypucmos nooaom aa2yulex u ICKap-
20 (ynumok) (Cosmo. 2005. Asr. C. 267)

B npuBeIeHHBIX IpIMEpaX Ta/UTHII3MBI COITPOBOXKIAIOT-
cs1 oObsicHeHUsAIMU. CIIOBa 3CcKapeo W 0edcagio B TAaHHOM
Clly4yae Helb3s1 OTHECTH K IIEPBOMY 3TaIly OCBOCHHS HHOSI-
3BIYHBIX CJIOB, TAK KaK OHH ITEPEIAI0TCS B PyCCKOi rpaduke,
T. €. B TPAHCKpPHOMPOBAHHOM BUJIE;

— 311 9Tan — 3Tal, Koria HOCUTEIH sI3bIKa IepecTaroT BOC-
MIPUHUMATh 3aMMCTBOBAaHHYIO JIEKCHKY KaK «4yXKyI0», OHA
yIOTpeOIIsieTCsl Ha PaBHBIX C IPYTUMH CIIOBaMU si3b1ka. Of1-
HaKO BO3MO)KHO COXPaHEHUE ONPEJIeNICHHBIX )KaHPOBO-CTH-
JINCTHYECKUX 0COOEHHOCTEH;

—4-11 sTan — nononHUTenbHbIH (onpenenenue JI. I1. Kpei-
CHHA), Ha KOTOPOM CJIOBO YTPauHUBAaET CBOHM KAHPOBO-CTH-
aucTHYecKne ocodenHocTH: «Ha arame BBIX0aa HHOS3BIY-
HOTO CJIOBA 32 paMKH CIEUaIbHOM c(epbl NI KaKOW-JIHO0
COLIMAJIBHOW Cpe/ibl OKOHYATENbHO (POPMHUPYETCS €TI0 Ce-
MaHTHKa;

— 5-Hf aTaI — perucTpanys 3aMMCTBOBAaHHOW JIEKCEMBI B
ciioBape. OuKcalys CJI0Ba B CJIOBapE SIBISIETCS CBUICTEIb-
CTBOM TOTO, YTO CJIOBO ITPUHAIJICIKHT JIEKCUKO-CEMaHTHIEC-
KOI CHCTEME JaHHOTO SI3bIKA.

Anam3 paboT pa3INyHbIX aBTOPOB IOKA3bIBAET, YTO MOXK-
HO BBIJICTIUTH CIIEYIOIIHE THITh ACCHMUIISIINHI 3aMCTBOBAH-
HOT'O CJIOBa:

— Tpaduueckas;

— oHeTHyecKas;

— Mopdoornyeckas;

—JIEKCHYECKas;

— CeMaHTHYEeCKasl.

OcTraHOBHMCS Ha OTHOM BH/IE a/IallTAIINN TAJUTHIIN3MOB
— Mopghonozuueckoli accumMunAYuy.

WHoria B TMHTBUCTHYECKOM JINTEPAType BCTPEYaeTcs Tep-
MUH epammamuyeckas accumunayus. IIponece aganrannu
(paHILy3CKMX 3aMMCTBOBAHHBIX CJIOB B PYCCKOM SI3bIKE BbI-
pakaeTcs B UX MOJUYMHEHUH €TO TPAaMMaTHIECKOMY CTPOIO.
dpaHIy3ckne 3aMMCTBOBAaHHBIE JISKCEMBI C CaMOT0 Havasa
MX CyIIECTBOBAHMS B PYCCKOM SI3BIKE ITOABOASATCS O]] AKTHB-
HBIE TPAMMAaTHYECKUE KaTETOPHH. DTH CIIOBA TPHOOPETAIOT
(OpMBI CIIOBOM3MEHEHHUSI, KOTOPBbIE CBOMCTBEHHBI JTAHHOW
YacTH PEUYH B PYCCKOM SI3BIKE, U 00pa3yIoT 3TH (POPMEI IO
00pa3Iy HCKOHHO PYCCKHUX CIJIOB.
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Mopdosoruyeckoe opopmiieHue
3aHMCTBOBAHHBIX CYIIECTBHTEILHBIX

Kareropust poaa. B pycckoM si3bIke [UIs KaX10T0 IMEHU
CYIIECTBUTEIBHOTO 00s13aTeNIbHA POI0Bas KiTacCH(UKALIUSL.
Pemarommm haxTopoM Ipu onpeieNIeHIH poJia HeOTyIIeB-
JICHHBIX CYIIECTBUTEIIBHBIX SBIsACTCS (iiekcust. OTHeCeHne
HEO/TyILICBIICHHBIX 3aMMCTBOBAHHBIX CYIIECTBUTEIBHBIX K Ka-
KOMY-THO0 pomy 0ObSCHACTCS IBYMs TPUIHMHAME: 1) CIIOBO
CTPEMHTCSI COXPAHHUTH PO A3bIKAa-MUCTOYHNKA; 2) CIIOBO MPH-
o0peTeT poJ B MPHHUMAIOLIEM S3BIKE B 3aBUCHMOCTH OT
a0COJIFOTHOTO KOHIIA CIIOBA.

[Tpu 3aMMCTBOBaHUY CJIOB U3 (PPAHILy3CKOTO S3bIKA OT-
OpachIBatOTCs Takue MOp(hoIorHIecKine 0hOPMHUTEIH, KaK
(bpaHIty3cKue apTUKIH e, [a, les, KOTOpBIC CITYXKaT IUIs BbIpa-
JKEHHMS POJia U YHCIIA CYIICCTBUTENIBHBIX.

Lannuyusmol, oopmiennvie 8 pycckom sA3vike KAK Cy-
wecmeumenvbHvle My2Hcckoeo pooa. I1pn aHaise 3aMMCTBO-
BaHHBIX JIEKCEM, OTHOCSIINXCS K MY>KCKOMY POZLY B PYyCCKOM
SI3bIKE, OBIJIO BBISIBIICHO, YTO CYIIECTBUTEILHOE MOXKET CO-
XPaHATh POJ A3bIKA HCTOYHHKA, HAIIPUMED:

Cetiuac eedymes pabomul no 036yUUBAHUIO U MOHMA-
acy smozo punvma (xypran «Glamour», manee — Glam. 2005.
Ne8.C. 149).

Hnaue nocne yocuna moi Oyoeutv eviensioenms Kax ycep-
mea Heyoaunozo mamyaxca (Cosmo. 2005. Cenr. C. 90).

Poonus zanezaem 6 cemetinoiii sxunac (Glam. 2005. Ne 8.
C.122).

Amnanm3 GpakTuueckoro Mareprana rokasbIBaeT, Yto 00Ib-
[I0€ KOJIMYECTBO 3aMMCTBOBAHHBIX CJIOB, HIMCIOLINX B pycC-
CKOM $I3BIKE MY)KCKOH pOJI, BO (DPAHITY3CKOM SI3BIKE SBIISIOT-
Csl CyIIIECTBUTEIBHBIMH J)KEHCKOTO PoJia, HalpuMep:

On nacsucmoigan cmapunnvii mapui (A. C. IymxuH,
«Kanuranckas noukay, nanee — KJ) (ot ¢p. la marche).

Moowcem bvimsb, 8bl ¢ HCEHUXOM COBEPULUTU HOUHOU HPO-
menao na momoyuxnax? (Cosmo. 2005. Cenr. C. 46) (ot ¢p.
la promenade).

Moii 0eeus ouenv npocm: Tsoiceno 3a KOMRbLIOMEPOM —
neeko y kaccol (Glam. 2005. Ne 8. C. 71) (ot ¢p. la devise).

B pycckoM si3bIKe K My>KCKOMY POy B GOJIBIIINHCTBE CITy-
YaeB OTHOCATCS CYIECTBUTEIbHBIC HA TBEPABIA UITH MSATKUH
comacHeli. [lo TaHHOE PaBUIIO MOABOASTCS U 3aUMCTBO-
BaHHBIC JIekceMbl. CyIIecTBUTENFHOE TIPHOOPETaeT PO B
3aBUCHMOCTH OT €ro (opMbl, a HE OT TOTO, KaKo# poj 3Ta
JeKceMa UMedIa B sI3bIKe-I0HOpE.

Lannuyusmol, oopmiennvie 8 pycckom sA3vike KAK Cy-
wecmeumenvbHvle HCeHCKo2o pood. B pyccKOM S3bIKe K JKEeH-
CKOMY POJIy OTHOCSTCSI CYIIECTBUTEIbHBIE C OKOHUAHUEM Ha
-a, -s1, KPOME CJIOB, OTHOCSIIIIMUXCS K JIMI[AM MY>KCKOTO TI0JIa.
[ayuTiI3MBI JKEHCKOTO POJIA, B SI3bIKS-HCTOYHHKE MMCIOLINE
Jpyroe OKOHYaHHe, Yallle BCEro NpHoOpeTaloT OKOHYaHUE
-a, HaTlpuMep:

Huzaiinepos cex... agnaemcs ma, ybe UM cmoum na
amuxemxe (Glam. 2005. Ne 8. C. 30).

Mooa na cmepsoznocms cxopo npotidem (Glam. 2005.
Ne8.C.C.42).

Tenepb cmompro: cnekmaxiv 6KIOUUIU 6 AuuLy oye-
peonotl «3onomoii mackuy («JlureparypHasi razeray, aajece
—JIT>. 2005. Ne 28. C. 10).

[TpuBeneHHbIE B KaueCcTBE IPUMEPOB CYIECTBUTEIbHBIC
BO (hpaHILy3CKOM SI3bIKE OTHOCSTCS K KEHCKOMY POAY U 3a-

KaHYMBAIOTCS Ha HEIPOU3HOCHMYIO -e-muet. J1jis coxpaHe-
HUSI pOJia 3aMMCTBOBAHHOTO CJIOBA B PYCCKOM SI3bIKE JIAHHBIE
JIEKCeMBI IpHoOpeTatoT okoH4YaHue -a. OqHaKo, Kak OBII0
yKa3aHo BBIIIE, B HEKOTOPBIX CIyYasX CYIIECTBHTEIIbHBIC
JKEHCKOTO pojia, BO ()PAHIIY3CKOM S3bIKE OKAaHUHBAIOLIHECS
Ha -e-muet, NPUMBIKAIOT K CYIIECTBUTEIBHBIM MYKCKOTO
POia B PyCCKOM SI3BIKE: CIIOBO TPAHCKPUOMPYETCS, U corliac-
HO ()OpME ero OTHOCST K CYIIECTBUTEIBLHBIM MY>KCKOTO POZIA.

Lannuyusmel, ogpopmnennvie KAk cyujecmsumenvHole
cpedHe20 pooa 8 pyccKom s3biKe. 3aNMCTBOBAHHBIE CYIIIC-
CTBUTEIILHBIE CPEHET0 POJIa MPEJICTABISIOT 0COOBII HHTE-
pec BBUJLy OTCYTCTBHSI CPEJHETO PO/ia BO (PPAHILY3CKOM SI3bI-
ke. Kak mokaspIiBaeT McclieI0BaHUE, Jallle BCEro 3anMCTBO-
BaHHBIC U3 (PPAHILYy3CKOTO SI3bIKA CYIIECTBUTEIILHBIE MYKC-
KOT'O pojia, KOTOPBIE OKAHYMBAIOTCS B PYCCKOM SI3BIKE HA -0,
-e, -U, IPHOOPETAIOT CPETHUH POJI, HATTpUMED:

A, kemamu, ¢ 8ocxuyeHueM ROCIYATL YOUBUMETbHOE
acce (JIT. 2005. Ne 32. C. 3).

Jlumepamypnoe yuciopu npucysxrcoaem npemuio 2eo 3a
poman o cmpadanusx eees (JIT. 2005. Ne 32. C. 4).

...8 Yely HAXOOUNCA MHCEHCKULl cepeOpAnbIl myanem u
mpiomo (A. C. Ilymxus, «lyOpoBckuii»).

Cpeny 3anMcTBOBaHHBIX cyniecTBUTENBHBIX P. C. Kumsra-
pOBa BBIJIEIISIET CIIOBA-IyONIETHI, T. €. JIEKCEMBI, KOTOpbIE Ha
MPOTSHKEHNUH ONPEIEIICHHOTO MPOMEXYTKa BPEMEHH COXpa-
HSIOT A1Ba poja [ 5]. [IprumHO# myOneTHOCTH B sI3bIKE BBICTYTIA-
eT CTPEMJICHHE COXPAHNUTB POJI SI3bIKAa-NCTOYHHKA — €TO BHE-
IHI opdorpaduueckyro Gopmy. CrioBa-Iy0oneThl MOTYT
HcYe3aTh U3 SI3bIKa: K IIPUMeEpY, (PaHIly3CKOe CYILeCTBUTEb-
HOE MYXCKOTo pofa /e voile B XIX B. 0hopMIISAIIOCH KaK Cy-
LIECTBUTENIHEHOE MY)KCKOTO POJia B PyCCKOM si3bIke. B HacTos1-
Iee BpeMs CYyIICCTBHTENBHOE 8yaib MMEET KCeHCKHIl Po.l.
OnHAaKO HEKOTOPBIE CIIOBA-TyOJIEThI COXPAHSIOTCS B SI3BIKE JIO
CHX TIOp: orcenamun(a), srcupagh(a), manscem(a) U T. 1.

[IpoGiiemy AyOJICTHOCTH B SI3BIKE OCBEINACT TAKKE
JI. A. HoBukog [6]. OH cuuTaet, uTo AyONeTHBIC, WU «POJIO-
BBIC» (DOPMBI BO3HHUKAFOT B SI3BIKE B PE3YJIBTATE PA3IHYHOIO
BOCHPHSITHS OJTHOTO ¥ TOTO %K€ MHOCTPAaHHOTO ciioBa. MHor-
J1a 9TH CJIOBA-TyOJIETHl HIMEIOT pa3HOe COAEPIKAHUE U CTAHO-
BSITCSI OT/ICJIEHBIMH CaAMOCTOSITEIILHBIMU JIeKceMaMu. B ka-
gectBe mpumepa JI. A. HOBHKOB MpUBOAMT CIIOBA Kapbep
(OBICTpEIIT KOHCKHIT Oer; MecTo pa3pabdoTKu yris, Topda,
recka) u kapwvepa (YCIeHoe MPpoIBUKEHHE BIIEPE] B pas-
JIMYHBIX 00JIACTSX EITELHOCTH).

Kareropusi ckiionennsi. Bo ¢ppaHIy3ckoMm si3bIke qaHHAs
KaTeropust OTCYTCTBYeT. BKITFOUeHIE HHOS3BIYHBIX CIIOB B TOT
WJIM MHOM THIT CKJIOHEHUSI B PYCCKOM SI3BIKE ITPOMCXO/UT B
3aBHCUMOCTH OT (DMHAJIU CJIOBA.

K mepBoMy CKIOHEHHIO OTHOCSTCS CYIIECTBHTEIBHBIC
MYKCKOTO ¥ )KEHCKOTO pojia Ha -d, -5, Halpumep:

Ouenb noxooice na Hotnewnue anmpenpusot (JII. 2005.
Ne28.C.9).

Cnedyem ommemums, Ymo cymma 83HOCA OOIHCHA NO-
yuums 0006perue Hayuonanvhol accamoneu (JII. 2005.
Ne28.C.9).

[Ipn ananmmu3e JEKCHYECKOro MaTepuaa rajuliIu3MOB
MYXCKOTO pOZia, TIPUMBIKAIOIINX K TEPBOMY CKJIOHEHHUIO,
BEISIBIICHO HE OBLIIO.

Ko BTOpOMY CKJIOHEHHUIO OTHOCSITCS CYIIECTBUTEIIBHBIC
MYIKCKOTO PO/ia C HYJIEBBIM OKOHYAHHUEM, CYIIIECTBUTEIbHBIC
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Cpe/IHero poja Ha -0, -¢. 13 CyIIeCTBUTEIbHBIX, 3aHMCTBO-
BaHHBIX M3 ()PAHILy3CKOTO SI3bIKA, KO BTOPOMY CKJIIOHEHHIO
OTHOCSITCS UCKITIOUUTENLHO CYIIECTBUTEIbHBIE MYKCKOTO
poaa, HarpuMmep:

Jiunnble yxooicennvle 6010Chl, HEHABIZUUBLLI MAKUSAIIC,
cmunvhvle Oxcuncol (Cosmo. 2005. Asr C. 34).

Tonxom 6 pymbon uepams s He ymeio, HO He YNYCKaAmb
aice makoui weanc (Cosmo. 2005. Asr. C. 82).

Cy1iecTBHUTENbHbIE, 3aMMCTBOBAaHHBIE U3 ()PAHILY3CKOTO
SI3bIKA, KOTOPBIE B PYCCKOM $I3bIKE TPUMBIKAIOT K CPEHEMY
POJy ¥ OKAaHYHMBAIOTCS HA -0, -€, SBJISIOTCS] HECKJIOHSIEMBIMH,
HarpuMep:

Hnmepaxmuenoe mok-uioy, cyenudeckas geepus-oeghu-
ne, ramuno-amepurarckue manysl (JIT. 2005. Ne 27. C. 10).

Boonw wmocce — noswcanyiicma. A nod okHamu — uzeuUHU-
me... (JII.2005. Ne 32. C. 4).

B kauecmse axceccyapos 0obasbme maccughvle depe-
sanHble Opaciembl u Konve u3 ouprossl (Glam. 2005. Ne 8. C. 3).

K TpeTbeMy CKIIOHEHHIO IPHUMBIKAIOT 3aMMCTBOBaHHbIC
CYIIECTBHUTENILHBIE JKEHCKOTO POJia Ha MSITKUIl COTIACHBIH,
HarpuMep:

A noxasicsa zacmpeiums e2o0 no npagy OyiInu
(A. C. Ilymkus, «BoicTpen»).

B 0ome bviiu omxpeimel 6ce okna, anmpeconu OvLiU
sausamel... (M]I).

Obe cecmpor 0bodxcanu onepemmy, Ovliu OOUHAKOBO
KOPOMKO NOOCHPUNCEHDI, HOCUIU OPIOKU U CIPAOAIU Om
muzpenen (Cosmo. 2005. Asr. C. 176).

B crmoBax co crmoxxHOI MOPQOITOTHIECKON CTPYKTYpOi
HEPEIKO MPOUCXOAUT MPOIIECC ONMPOIIEHHUS, T. €. OHU yTpa-
YHBAIOT B PYCCKOM $I3bIKE 3HAYEHUE COCTABIISIOIINX YacTeH
M BOCHPUHUMAIOTCS Kak MpocThie ciaoBa. CKIIOHEHUE JTaH-
HBIX CJIOB HE OTJINYAETCS OT CKIIOHEHHSI IPOCTHIX CYIIECTBH-
TEIbHBIX, HATIPUMEP:

OKaszanocy, 4umo 6ce 3mo 8pemsi MO IHOOUMbBIL MYHC CHAT
cnoxkotino 6 wieznonze (Cosmo. 2005. Asr. C. 82).

Kmo-mo oonorcen manyesamo u 6 kopoedaneme (Cosmo.
2005. At C. 224).

CrnoBo kopdebasiem COOTBETCTBYET (DPAHITY3CKOMY CIIO-
BOCOYCTAHUIO corps de ballet (C aHAJOTHYHBIM 3HAYCHUEM
«apTHUCTBI, KOTOPBIE UCTIOIHSIIOT TPYNIIOBbIE TAHI[BIY). DTO
CIIOBOCOYETAHHE B PYCCKOM SI3bIKE BOCHPUHHMAETCS Kak
€/INHOE LIeJIOoe.

CyIecTBUTENBHEIC Uie310H2 1 Kopoebaien OTHOCSTCS KO
BTOPOMY CKJIOHEHHIO CYIIECTBUTEIBHBIX B PYCCKOM SI3BIKE.

CylecTBUTENBEHOE MUSAHCYEHA, BOCXOISIIIEe K (hpaHIly3-
CKOMY CIIOBOCOUYETAHHIO Mise en scune, Takke BOCIIPHHU-
MaeTcst Kak OJTHO CJIOBO:

Hupexmop, creouswiuii 3a yoauHot MU3aAHCUEHO, npu-
KAA0bIBAN 8 yMe, KAKUe MONCHO Obl10 Obl noayuums c6o-
poi... (3. 3011, «<Hanay, manee — H).

C110BO Mu3ancyena OTHOCUTCS K IEPBOMY CKIIOHEHHIO B
PYCCKOM SI3BIKE.

CJ10Ba ¢ HETUITMYHBIME JUIs1 PYCCKOTO SI3bIKa OKOHYAHUSI-
MH B €IMHCTBEHHOM YHMCJIe UMEHHUTEIBHOTO M1a/1eKa CKIIOHE-
HHIO HE MOIAI0TCS:

Toszeonb dywa, ss mebe enennio ooun deze (M]).

Yacmo nu y mebs ovisaem dexcasro? (Cosmo. 2005. ABr.
C.267).

Heno zaxncropu ...(Glam. 2005. Asr. C. 65).

Kareropus yuc.a. Jlornueckast 0CHOBa KaTerOpUU YKC-
J1a B PyCCKOM ¥ (DpaHILy3CKOM SI3bIKaX M UCTOPHS UX Pa3BU-
THS IMEIOT MHOTO OOIIHNX depT. AHAIN3 (PaKTUIESCKOTO Ma-
Tepraia MOKa3bIBACT, YTO MPHU MepeoGhOPMICHUH PPaHITy3-
CKHX CYIIECTBUTEIBHBIX PYCCKUMH SI3BIKOBBIMU CPEACTBAMHE
OTKJIOHEHHH MpaKTHiecku He Habmonaercst. CyIiecTBUTEb-
HBIE, KOTOPBIE BO (DPAHITY3CKOM SI3BIKE YHOTPEOINISIOTCS BO
MHOXKECTBEHHOM YHCJIe, B PYCCKOM SI3bIKE TAK®kKe 0POpMIIs-
IOTCSI KaK CyIIECTBUTEIbHBIE MHOYKECTBEHHOTO YHCIIA, Ha-
npumep:

3an nuxoean u annoducmenmamu Ul paccmasanue ¢
osieunesckum buennane va osa 2ooa (JII. 2005. Ne27. C. 122).

Bosoyx, nacviuennulii mexHomy3wixotl, Kpomcarom iyuu. 3a
Kkyaucamu, npasoa, nocnokouree (Glam. 2005. Ne 8. C. 122).

OnHaKo B HEKOTOPHIX CITydasx (PPaHIly3CKOE CyIIeCTBH-
TEJIbHOE UMEET EAMHCTBEHHOE YMCJI0, a 3aMMCTBOBAHHAS JICK-
ceMa B PYCCKOM SI3bIKE YIOTPEOISIETCS HCKITIOUUTENBHO BO
MHOXECTBEHHOM YHCIIe, HATPUMED:

bocky naooenu canmumenmot (H).

Mopdgonornveckoe ogpopmiieHHE 3aUMCTBOBAHHBIX
[V1aroJI0B M NPUJIAraTeJIbHbIX

Ecnu npu 3anMCcTBOBaHUY CYIIECTBUTENBHBIX CJIOBO MO-
JKET COXPaHATh CBOH MOP(EMHBIH COCTaB, TO MPH 3aUMCTBO-
BaHHH TJIAr0JIOB 00sI3aTeIbHOM SIBISIETCS CyOCTUTYIIUSI MOP-
(eM. AHan3 JISKCHYECKOT0 Mareprasia II0Ka3bIBaeT, uTo IJ1a-
TOJTbI, 3aMMCTBOBAHHBIE U3 (PPAHILY3CKOTO SI3bIKa, 0(hOPMIIS-
IOTCS TMPU TMOMOINU PYCCKHX CYPDUKCOB -uposa-,
-U3UpOsa-, -06a-, -U306a- v Jip., HAIPUMEP:

H3-3a nHee dse Oamvl, bonbuiLe NpUAMeNbHUYLL U 0dXHCe
POOCMEEHHUYbL, NEPECCOPUNIUCH COBEPULEHHO UMEHHO 3d MO,
umo oOHa u3 HuUX maukupoeana konmpeusumom (M/I).

...a Mean Kyzbmuu ne nouen 3a HysjcHoe panopmosams
0 moem noeounxe (KJI).

.. .KOMOopble 00JIHCHbL ONMPUTLIMPOBLIEANT BCEX, OOCHIUS-
wux EC, muepanmos u desicenyes (JIT. 2005. Ne 32, C. 13).

J1iist IMEHH TPUIIAraTelIbHOTO B PYCCKOM SI3BIKE MTPOHC-
XOJIUT UX a/IaNITalUs C UCTIONb30BaHUEM CY(D(PHUKCOB -abH-,
-apH-, ~-UYH-, ~UH-, HAPUMEP:

Oka3zvieaemcs, on makou ceHmumenmanvuulii! Huxoe-
0a 0wl ne nooymana (Glam. 2005. Ne 8. C. 122).

OnHaxo BO PpaHITy3CKOM S3BIKE 10 CHX ITOP (PYHKIIMOHH-
PYIOT HEOCBOGHHBIE (DpaHIly3CKHe TpuiIaraTejbHbIE.
P. C. KumsiTrapoBa IprBOIUT B KaU4eCTBE TPUMEPOB ITpHyIara-
TeNbHBIE Oedrc U modepH [ 7]. AHami3 GpakTHIeCKOro MaTepH-
aJia CBUJICTEIIbCTBYET O HAJIMYMH B SI3bIKE MApaLIeTbHBIX MO-
Jieield — HEOCBOCHHOT'O IPHIIAraTeIbHOT0 Oedic 1 OCBOCHHO-
'O IPWJIAraTeIbHOTO Oedwcesblil, HapuMep:

Tanvmo ysema 6eac (Glam. 2005. Ne 8. C. 224).

st 2y6 ucnonwv3syti nomady unu O1ecKk HespPKO20 PO306020
wnu bexcesozo ommenxa (Glam. 2005. Ne 8. C. 213).

..U HUKAKUX MEMHBIX MOHO08, 0COOEHHO KOPUUHEB020 U
oescesozo (Glam. 2005. Ne 8. C. 213).

Takum 00pa3om, 3aMMCTBOBAHHBIC CIIOBA, TTOTA/IAs B PYC-
CKHUH S3BIK, IPOXOJAT CJIOKHBIN ITpoliece afgantauuu. B nan-
HOW CTaThe PAaCCMOTPCH OJIUH U3 BUJIOB ACCUMHUJISIIMN Ta-
JUIA3MOB — MOp(doorndeckas aCCUMUIIALNSA. 3aMCTBO-
BaHHas JIeKceMa MPUoOpeTaeT MOPPOIOTHUCCKUE TPH3HA-
KH, CBOWCTBCHHBIC PYCCKHIM 4YacTsM peud. HekoTopeie kate-
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rOpUH, TPUCYIIUE PYCCKUM JIEKCEMaM, BO (PaHIy3CKOM
SI3BIKE OTCYTCTBYIOT, TEM HE MCHEE CYIIICCTBUTEIIbHBIC-T -
JIMIA3MBI TPHOOPETAIOT CKIIOHEHHE (JIUIIH B HEKOTOPBIX CITy-
Yasix 0CTaBasICh HECKIIOHSACMBIMHU ), @ TJIATOJIbI-TAJUTAII3MbBI B
PYCCKOM SI3bIKE TAKXkKe MPUOOPETAIOT HOBBIE KATErOpHaib-
HBIC 3HAUCHUS1, HAITpUMEp BUI0BbIe. TakuM 0Opa3omM 3anM-
CTBOBaHHBIC CJIOBA ACCUMIIHPYIOTCSI B PYCCKOM SI3BIKE.
Amnanu3 pakTHYeCKOro MaTepraia mokasai, 4To CyIleCTBU-
TeNbHBIC-TATUTHIIN3MBI SBJISIOTCS HAaHO0JIe€ MHOTOUYHMCICHHOMN
rpymmoil. Onu coctaBisioT okoio 80 % OT Beex JIeKceM, 3a-
HMMCTBOBaHHBIX M3 (DpaHIly3CKOTO si3bika. Mopdonorudec-
Kast aCCUMUJISIIUS SIBJISIETCS. BaKHBIM aCIEKTOM OCBOCHHS
rammnu3MoB. OTHAKO APYTHE BUABI ACCUMILIAIIH (Tpadu-
yeckas, (poHeTHYeCcKasl, ICKCHKO-CEMAaHTHUCCKAsI) TaKKe
HMMEIOT OOJIBIIOE 3HAYEHNE B UCCIIETOBAHNY 3aHMCTBOBAH-
HBIX CJIOB.

[potiecc 3aMMCTBOBAHHUS JISKCEM CBHUJICTEIbCTBYET HE
TOJIBKO O KOHTAKTaX MEX/y PYCCKUM U (DPAHILY3CKHUM SI3bIKa-
mu. To, kKakuM 00pa30M OCBaUBACTCS 3aMMCTBOBAHHAS JICK-
ceMa, MOKa3bIBaeT KapTUHY TITyOOKOTO M Pa3HOCTOPOHHETO
HMHTEpEeca K MHbIM KyJIETypaM. Ha npoTsikeHUu BpeMEHH 3TOT
HMHTEPEC YKPEIUISJICS, Pa3BUBAsICh C Pa3HOI CTENEHbIO HH-
TEHCHBHOCTH B Pa3iIMUHBIC HCTOpUYeCcKue 3moxu. [Ipu mo-
MOIIIH 3aUMCTBOBAHHUS HHOS3BIUHBIX CJTOB, OCBOCHUS TMTOHS-

TI/II71, BBIPpAXKaCMBIX MU, 060ra1uaeTc;1 cucTema CpeaCTB BbI-
PaKCHUA PyCCKOI'o sA3bIKa. H3MeHeHnus B 1€KCUUYECKOM CO-
CTaB€ U CCMAHTHUKE ABIAKOTCA CBUACTCIIHCTBAMM, 4 B HCKOTO-
PBIX Ci1ydasX — U OpYAUAIMU MCHTAJIbHBIX IMMOIBUKCK.
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T. V. Strekaleva

THE GALLICISMS MORPHOLOGICAL ASSIMILATION
IN THE RUSSTIAN MODERN LANGUAGE

French influences considerably the vocabulary of Russian is considerable. The problem of The Gallicisms assimilation
attracts the linguists’ attention, but there are several unsolved problems connected with this question. This article deals

with the morphological assimilation of Gallicisms.
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IHeoacoeuka u gpunonozus

VIK 378.005

H. I1. Yypnsesa

OCOBBIE TOYKHN HA TPAEKTOPHUH YYHEBHOI'O ITPOLECCA
B TEXHUYECKOM BY3E

Toomeepowcoena cunomesza o Cywecmeo8anu 0CoObIX MOYeK Ha MPAeKMopuy blOPAHHON cmpame2uu 00yueHus, 6
YACMHOCMU, MOYeK KAYECMBEHHO20 PACXONCOCHUS XAPAKMEPUCIUK CREYUATbHOCIEL ¢ POOCHBEHHbIM Yelenolaeanuem
8 KOSHUMUBHOU U aggexmuenotl ooaacmu. AHAIU3 OUHAMUKU YChe8aeMOCMU NO PAJY CReyuaibHoCmell NO360.Ul onpe-

oenums MeCmoHaxodxcoeHue moyku nepecuoa.

[TprMeHeHme MO/ICITbHOM KOHIIETIIIMK B paMKaX CTPYKTYp-
HO-KOMIETEHTHOCTHOTO 1oj1xo/1a [ 1] J1ist MOBBIICHUST YPOBHSI
KOMIIETEHTHOCTH BBIITYCKHUKOB TEXHUYECKHX CIICIHATBHOCTEH
moTpeboBao MPoBEepKH psina rumore3. OmHa U3 HUIX PopMy-
JIUPYETCS CICAYIOIIUM 00pa3oM: abumypuermol, ROCMYyna-
roujue Ha 100YI0 U3 MEXHUECKUX CNeyUaIbHOCHel aspoKoc-
MUYECKO20 YHUBEPCUMEMA, UMEIOM NPUMEPHO PABHbLIL YPO-
8eHb NOO20MOBNIEHHOCHIU HA MOMEHI NOCMYNIEHUSL.

Jis IpOBEpKM 3TOW THUIOTE3BI CHadaira HEOOXOAUMO
MPOaHaIM3UPOBATH OOLIYIO TEHICHIIUIO N3MEHEHHS YPOBHS
MOJI'OTOBKK a0UTYPUEHTOB Pa3IMYHBIX CHEIUATBLHOCTEH,
KOCBEHHBIM 00pa30M CBHUACTEIBCTBYIOIIYIO O PEHTHHTE CIie-
[UaJIbHOCTEH cpei a0 TYypPHEHTOB, TOCKOJIBKY OoJiee 1moj-
TOTOBJICHHBIC A0UTYPHUEHTHI MPE/MOYUTAIOT TOCTYNATh Ha
OoJiee MpeCTHKHBIE CHENUATLHOCTH. J{JIs TOr0 HCHOb3Y-
€M CIJIO)KHBIITHECS] YCTOWYNBBIE PSIIbl TUHAMHUKH YCIIeBae-
MOCTH CTY/ICHTOB MIEPBOTO Kypca pPa3HbIX CIEIHaIbHOCTEH
CuOupCKOro rocy1apCTBEHHOTO a3POKOCMHYECKOTO YHHBEP-
cuteta nMeHH akagemuka M. @. PemmetneBa (CubI'AY) mo
pe3yabraraM 3UMHEH CeCCHH, B CBS3U C TEM, YTO UMEHHO
nepBasi CeCCHsl MO3BOJSIET MPOAHATM3UPOBATh, HACKOIBKO
MOATOTOBJICHHBIMU IPUXO/ISIT A0UTYPUECHTHI HA BHIOPaHHYIO

CrennanbHOCTh (pHc. 1).
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Puc. 1. AGcomoTHas ycrieBaeMOCTb CTYAEHTOB psia
CIIEIMANILHOCTEH 110 pe3ylibTaTaM IepBoii 3UMHEH ceccrn

B nepnoz nepBoro cemecTpa BBISBISIIOTCS HX OOIIHE 3HA-
HHS, TIOJTyYCHHBIE JI0 TOCTYTIICHUS BY3, U IIPOSBIISIOTCS TaKKe
JIMYHOCTHBIE Ka9eCTBA, KaK 003aTeIbHOCTD M HACTOWIMBOCTb.

J11s1 BBISIBIIEHMSI OCHOBHBIX TEHJICHIINI H3MEHEHUsI HCcIe-
JTyeMbIX ITapaMeTPOB BO BPEMEHHN U UX CPAaBHEHHS 10 CIICIH-
aJILHOCTAM BOCHOJB3yeMCs IMHEHHBIMK TpeHaaMu v =a, + b7,
TJIE a, ¥ b — TeMII NI3MEHEHNS TapaMeTpa B EMHUILY BpEME-
HU — SIBISTFOTCSI PEIIEHISAMH CHCTEM yPaBHEHUH JUTs KKIOH
CIELUAIBHOCTH:

dyn = zizl,nyi’

2 —
bzizl,nt zizl,»yi L (M
[Tomo06HbBIC 3aBUCUMOCTH TIO3BOJISIFOT PACCYUTATh KOA(-

(Guumente onepexenns K 1o popmyne K =b,/ bj, e b,

b/_— TEMIIbI IPUPOCTA UCCIIEAYEMBIX TIOKA3aTeNeH IS CrIeIH-
aJbHOCTEH [ M j B €IMHULLY BpeMEHU. J{J1s moayUyeHus Kop-
PEKTHBIX BBIBOJIOB OTHOCHUTEIBHO BBIJBHHYTOW TMIOTE3BI
1enecooOpa3Ho paccMaTpUBaTh TEXHUIECKUE CIICINAIBHO-
CTH, BBIACISIS U3 HUX TE TPYIIIIBI, JJIsl KOTOPBIX Yerenonad-
Hie B KOTHUTHBHOM M apeKTUBHOI 001aCTsIX SIBISIETCS CXOJI-
HBIMH JJIS] MK IUCIIATUTHHAPHOTO KOMITIEKCA, OTHOCSIIIETO-
cs1 K 0a30BOMY 00IIc00pa30BaTEILHOMY U CMEKHBIM Ha-
TIPaBJICHASM. BBIIETHB 10 3TOMY MIPUHIUITY TPYTITY TEXHHU-
yeckux crnenuansHocTelt AK, ITu CII, paccMoTpuM Ha pu-
Mepe dTOH TPYIITBI TPOSBICHHBIC TPEHIHI (pHC. 2).
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Puc. 2. JIuneiHbIe TPEHBI 3aBUCUMOCTEH aOCOTIOTHON

2003 yueOHBIN TOA

YCIIEBAEMOCTH CTYJICHTOB I10 Pe3yJIbTaTaM 9K3aMEHAIIMOHHBIX
UCTIBITAHAH IEPBOTO CEMECTPA: ), — CIENHATBHOCTE I1;
y,— cnemmanbHocTs CIT; y, — cnenmansrocTs AK

AHAJIUTHYCCKUE BBIPAKCHHUS TPOSIBICHHBIX JTHHEHHBIX
TPEH/IOB UMEIOT BUI:

¥,=756+3,6T,y,=723+12T,y,=792+0,02T. (2)

[lony4yeHHble TMHENHBIE 3aBUCUMOCTH 110 CPABHEHUIO C
KPHBOJIMHEHHBIMH, 00JIee aJleKBaTHO OMHMCHIBAIOT CKJIa/Ibl-
BAIOIIMECS TEH/ICHIINH, TAaK KaK OHH MTPUBOJAT K MUHIMAJTb-
HBIM 3HaUCHUSIM OCTATOYHBIX JIUCHIEPCUil. DTH 3aBUCUMOCTH
TIOKa3BIBAOT, UTO TS cHermanbHocTH 1 xapakrepeH HanOob-
LM TeMIT TPHPOCTa a0COMOTHOMN YCIIEBAEMOCTH CTY/ICHTOB
B IIEPBOM ceMecTpe, cocTapistomuii 4,8 % ot cBoero cpea-
Hero ypoBHs. s criennansrOocTH CIT TeMIT u3MeHeHNS 1aH-
HOT'O ITOKa3aTelIs CHIKASTCS 0 OTMETKH 1,6 % , a 711 crieru-
anbHOCTH AK yMeHbIIaeTcsi 04eHb CYIECTBEHHO — /10 3Ha-
yenwust 0,02 %. J1i1s1 Tpex BEIOpaHHBIX BBIIIE CTICINATBHOCTEH
K03 PUIIMEHTHI OTIePEeKESHUS OKa3BIBAIOTCS PAaBHBIMU
K  =b,/b,=3K =b,/b, =180,K =b./b, =60.(3)

Takum 00pa3zoM, OKa3bIBAETCS, YTO TEMIIBI H3MEHEHHS
a0COJIFOTHOM yCIEBAEMOCTH B 3aBHCUMOCTH OT CIEIHAIb-
HOCTH MOTYT OTJIMYaThCS B JIECATKH pa3. BozHukaer Bonpoc,
HACKOJIBKO CYIIIECTBEHHBI 3TH PA3JIMIs M IO3BOJISFOT JIM OHH
HCIIOJIb30BATh OIHY M TY e 00pa30oBaTelIbHYIO CTPATETHIO,
0a3upyIoNIyIocs Ha 001IIeH MOIETHPHOM KOHIISTIIINH, WITH TS
KaXJIOT0 Clly4ast JOJDKHa (POPMHUPOBATHCS CBOSI CTPATETHSI
Ha OCHOBE COOCTBEHHOI MOIEIH.
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Jlst oTBETa Ha ATOT BOIIPOC HEOOXOANMO ITPOBECTH OLICH-
Ky CYIIECTBEHHOCTH P3N MEXy CPEAHUMH YPOBHSI-
MH a0COJTFOTHOH yCTIEBAEMOCTH B IEPBOM CEMECTPE CTY/ICH-
TOB CIIEIMANBLHOCTEH, OJIM3KMX MO I[eIEeNOoNaraHuio B KOTHH-
TUBHOU 1 apPEKTHBHOI 0011acTsIX 00111e00pa30BaTEIFHOTO
6110Ka ucrumnH. Mcrmoap3yeM Amist 5TOro pacCUUTaHHBIE U
TabnuuHble 3HaueHus kpurepust CtbionenTa. Ecin 3HaueHue
tpwl OKa3bpIBACTCA MEHBILE . , TO Pa3IH4YUA B yPOBHAX ab-
COJIIOTHOM yCIIeBaeMOCTH OyJyT CUMTAThCsl HECYIECTBEH-
HBIMH, B CBSI3M C 9YEM MOXKHO HCIIOJIb30BATh OJJHU U TE XK€
o0pa3oBaTelIbHbIE MOAXO0/bI 1 TIEarOTHUECKHUE TEXHOIOTHH
JUTS pa3HBIX CIICIMATLHOCTEH.

Omnerr Cu6I'AY moxkaseisaer, aro ¢, ., =0,33,¢, , =04,
e ax= 0,42 npu sHauennn ¢ = 1,48. DT pe3ynbraTsl CBU-
JIETETBCTBYIOT O TOM, YTO Ha ()aKTHIECKH PA3JINUHs, BEITEKA-
IOLIME TI0 aHaM3y aOCONIOTHON YCIIeBaeMOCTH CTY/IECHTOB
PacCMOTPEHHOM I'pyNIIbI CHEMUATBHOCTEN B IEPBOM CEMEC-
Tpe HecyiecTBeHHbL. Cle0BaTeNbHO, TPU UCTIOIb30BAHUH
POJICTBEHHBIX ITe/IarOTHYECKUX TEXHOJIOT M BHY TPEHHHE TTPO-
THBOPEYHNS HE I0JKHBI BOSHUKATD JIaXKe TIPH yCIIOBUH HECTa-
OUIBHOCTH IPOTEKAIOIEero y4eOHoro mpouecca. Jis npo-
BEPKH YPOBHS CTAOMIBHOCTH, %, 1IENIECO00pPa3HO CPaBHU-
BaTh KOA(QQUIIMEHTHI BApHAIMH ISl OTUX CHEUATILHOCTEH,
KOTOpPBIE MOJKHO PacCcYMTaTh 1o (opmyie

1/i=0,/E 100, @)
e O, — CPENHEKBAPATHIECKOE OTKJIOHEHHE TTOKA3aTENs;
E —cpenunil ypOBEHB 9TOTO MTOKA3ATENS.

Jnst ypoBHS aOCONIOTHOH YCIIEBaeMOCTH CTY/ICHTOB CIIe-
muanpHOCTH 1 B IepBoM ceMecTpe Ko PHITIEHT BapHaIlin
okazaicst paBHbIM 36 %. Ecim ydecTs, 4To npeesiomM cTabuIb-
HOCTH SIBJIICTCS YPOBEHB 33 %, TO MO>KHO CJIETIaTh BEIBOJT O TOM,
410 aOCOJIFOTHAS YCIIEBAEMOCTb B IIEPBOM CEMECTpE SIBJISIETCSI
BEJIMYMHOM, OZIBEPIKEHHOM CHUITBHBIM KosieOanusiM. Takum 00-
pa3omM, yaeOHBIH poliece Ha CBOEM HavaIbHOM STarle OKa3bl-
BAeTCs B 30HE HEYCTOIYMBOCTH. Pe3ysbrarsl pacueToB /s crie-
muanpHocTel CIT  AK Taroke yka3pIBarOT Ha HaJIMIWE HECTa-
OWIJIBHOCTH T10 YCIIEBAEMOCTH B IIEPBOM CEMECTPE.

[TockonbKy nM3ydaeMble MPOLECCHI MO CYIIECTBY SIBIISI-
FOTCSI OJTHOPOJHBIMU ISl CIEINAIBHOCTEH C POICTBEHHBIM
LIENIETIONIaTaHUEeM, TO CIIEYeT MPOBEPHUTH, HE CBSA3AHBI JIH
TIOJTyYCHHBIE TAHHBIE C 0COOCHHOCTSAMHE HCCIIEyEMOTO Bpe-
MEHHOTO MPOMEXYyTKa. 11 Takoil MpOBEPKH HAWITYUIIUM
00pa3oM MOJIXOJISIT METO/IbI, HCIIOJIb3yEMBIE B OJTHO(AKTOP-
HOM JIUCIIEPCHOHHOM aHaJM3€ C OJIMHAKOBBIM YHCJIOM Ha-
OTrO7IeHNH, KOT/Ia BBIBOJL O BIMSIHUM aTpHOYTHBHOTO PH3HA-
Ka Ha TPYNITUPOBOYHBIN JieTaeTCs HA OCHOBAaHWHU pacdera
Kkputepus Oumrepa 1 CpaBHEHUS €ro ¢ TAOIMIHBIM 3HaYCHH-
eM. B 1aHHOM citydyae paccuMTaHHOE 3HaYE€HHE KPUTECPHS
Oumrepa F | OKa3bIBACTCA PABHBIM 2,69, B TO BpeMs Kak
TabnuuHoe 3Hadenue I . pasHo 2,1. DTO CBHIETEIBCTBYET
0 TOM, YTO BPEMEHHOI ITPOMEXKYTOK HE SIBIISIETCS CYITIECTBEH-
HBIM (haKTOPOM BO3/ICHCTBHS HA YPOBEHB a0OCOIIOTHOM yC-
TIEBAEMOCTH B TPYTIIE CIIENNATbHOCTEN, OTHOCAIIINXCS K POJI-
CTBEHHOMY LI€JIeTIOIaraHHUIo.

OnHaKo ecim CpaBHUBATh 9TH CIICIMATBHOCTH C TPYIIIOH
JPYTHX, HAIPUMEp, SKOHOMUYECKHUX CIIEIMAIBHOCTEH, nMe-
TOIINX [IEITH, COBEPIICHHO OTIINYHbIE OT TEXHUUECKHX CIICIIN-
AIBHOCTEH B KOTHUTUBHOH 1 ah(eKTUBHOM 00macTsx, oome-
00pa30BaTeNbHOTO KOMITIEKCA TUCIUILINH, TO BBIBOIBI OY-

OyT uHbBIMA. CpaBHEHNE TEXHWYECKOH M 3KOHOMHYECKOMH
IPYII CIIEIMATBLHOCTEHN B TUIaHe aDCOIIOTHON ycIieBaeMoc-
TH B IEPBOM CEMECTPE JIACT PAaCUETHOE 3HAUCHUE KPUTEPHUS
®dumepa Fpaw, paBHOE 18, mpu TaOIMYHOM 3HAUCHUH F o
Bcero 9,01. DTo cBUIETENBCTBYET O TOM, YTO OIICHKH JFICIICP-
CUIl aOCONIOTHOHM YyCIIEBa@MOCTH B TIEPBOM CEMECTpE IS
TEXHUYECKUX U SKOHOMHYECKHX CHIEIIMAJIbHOCTEH CYIIIECTBeH-
HO OTJIMYAIOTCA IPYT OT Apyra. JIONONMHUTENBHBIM JOKa3a-
TEILCTBOM 3TOTO (DaKTa SIBIISIETCS BEMYMHA KOd(QPHUIIMEeHTa
Bapuannu, KOTOPBIH It SKOHOMHYIECKHX CTEIHATbHOCTEH
oKa3zajscs paBHbIM 6,2 %, T. €. 3HAYUTEIbHO HUXKE § %0, UTO
CBHETEIBCTBYET O IIPAKTUYECKON CTAOMIBHOCTH ITPOTEKA0-
IIETO B TIEPBOM CEMECTpE YUeOHOTO Mporecca i 9KOHO-
MHUYECKHUX CIICIAATLHOCTEH.

B obmem ciydae, cpaBHHBas Tporiecc OOy9IEeHHUS CTY-
JICHTOB HA TEXHMYECKHX CIIEIUAIBHOCTSX C TIPOIIECCOM 00Y-
YEeHUs! Ha JTFOOBIX CIIEIHATBHOCTSIX IPHHIMITHATIBHO HHOTO
ThTa (MEHEDKMEHT, OOIIECTBEHHBIE CBSI3H U T. I1.), MBI HUKOT-
Jla He JIOJDKHBI YITyCKaTh U3 BUJIa TOT'0 00CTOSTEIbCTBA, YTO
9TO Ka4E€CTBEHHO Pa3JIMIHbIE IPOIiecChl. YTO KacaeTces Tex-
HUYECKUX CIEHAIBLHOCTEH, TO, TO/IBO/ISI UTOT IIPOBEICHHO-
My aHaJN3y, MOKHO KOHCTaTHPOBATh MTOATBEPKICHUE TIEp-
BOM TMTIOTE3BI.

B pamkax nmpuMeHeHHs MOJENbHOM KoHIenmu chop-
MYJIHPYEM TeTlepb OCHOBHOE BTOPYIO THIIOTE3Y: CIMyOeHmuyl
MEXHUYECKUX CNeYUaIbHOCMell ¢ POOCMEEHHbIM Yelenoid-
2anuem 8 KOCHUMUBHOU U agghekmusHoll 0b1acmax Ha Ko-
HeYHOM ompe3Ke mpaekmopuu y4ebHo2o npoyecca umerom
HeoOHOPOOHbIe KAUeCHEeHHble XapaKmepucmuKku ycnesae-
Mocmu. J1J1s IpOBEPKN ATON THIOTE3bI HCIOJIB3YEM PE3YIlb-
TaThl a0COJIIOTHOW M Ka4YeCTBEHHOW YCIIEBAEMOCTH CTY/ICH-
TOB B IIOCIIETHEM ceMecTpe (puc. 3, 4).
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C oHO# CTOPOHBI, aHATIN3 CHIEIIUATBHOCTEN C POJACTBEH-
HBIX IIEJIENIONIaTaHIEM B KOTHUTUBHOH 1 adQpeKTHBHOM 00ma-
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CTAX TIOKA3bIBACT, YTO HA KOHEYHOM YUACTKE TPACKTOPHH
yueOHBIH TpollecC HAUMHAET MPOTEKaTh CYIIECTBEHHO 00-
Jiee CTaOMIIBHO TI0 CPABHEHUIO ¢ HAYAJIOM O0YUCHHS.

C Japyroil CTOpOHBI, 110 Mepe MPOABHIKEHUSI K KOHILY
00y4eHHs MHOTHE XapaKTEePUCTUKH y4eOHOTO Tpolecca
CTaHOBATCS OoJjiee TUBEPTEHTHBIMH. Tak, Kod(p(UInueHT
BapualyH Juis cnennanbHocTH [1 Ha msToM Kypce 1o cpas-
HEHMIO C MEPBBIM KyPCOM YBEJINYMBACTCS NMPUMEPHO Ha
20 %, nyst cnenuanbHocTH CIT—Ha 5 %, a u1s crienuanbHO-
cti AK — B 5 pas. [1o mpegBaputensHOMY aHATN3Y K03 du-
IIUEHTOB BapHaIl¥ BBITEKACT NPEATNOJIOKEHHE O TOM, YTO
€CJIM Ha BXOJIe¢ B MHOTOIIArOBbIi yueOHBIH Ipolecc Jyis
HETO0 XapaKTepHa CyIIeCTBEHHAS OHOPOIHOCTB, TO MO MEpe
MIPOJIBUYKEHHUSI T10 TPACKTOPUH BHIOPAHHOMW CTpaTeruu 00y-
YEHHS U30JIMHUY CIIEIIHAIbHOCTEH Bee Ooee pacxoasTces,
MIPOIIecC CTAHOBUTCS O0JIee HEOIHOPOIHBIM U KaX/1asi OT-
JIETBHO B3$ITas! CHEHATBHOCTh IIPHOOPETACT SIPKO BBIPAKCH-
HBIE crenn(UIecKrue YepThl U HHIANBUAYaTH3NPOBAHHbIC
XapaKTEePUCTUKH.

OTO TpeanonoKeHNe TOATBEPKAACT TPOBEPKA PE3YITh-
TaTOB a0COJIIOTHOM yCIEBAEMOCTH C IMOMOIIBIO KPUTEPHUS
Owumiepa. [TockobKy B pe3ynbTraTe MpoBeICHHOTO OTHO(AK-
TOPHOTO JIMCIICPCHOHHOTO aHAIIN3a PACYCTHOE 3HadeHne F
Kputepus cocTaBuio 17,2, a rabnuunoe 3uauenuu F o 3,48,
TO MOXXHO TOBOPHTH O CYIIECTBEHHOM BIIMSHHU Ha a0co-
JIIOTHYIO YCIIEBAEMOCTh TaKOTO aTprOyTHBHOTO TPH3HAKA,
KaK CHEIMAIBHOCTB. B TO 5kKe BpeMsi 3TOT aHaIIH3 HE BBISBIISICT
CYIIECTBEHHOI pOJIH ITOKa3aTesel, CBI3aHHBIX C FOOM I10-
CTYIUIEHHS B By3. UTO KacaeTcst Ka4eCTBEHHOH ycIIeBaeMocC-
TH B TIOCJIE/THEM CEMECTPE CTYACHTOB CIEIMAIBHOCTEH € POJI-
CTBEHHBIM I[eJICTIOIaraHieM, TO OTMEUEHHBIE JUIsi aDCOIIOT-
HOH yCTIeBAEMOCTH XapaKTEPUCTUKH MPOSBUINCH U B 3TOM
ciryqae. Tax, 1uist cryaenTos cnenpansHocty CIT koaddunm-
SHT Bapualliy COCTABIISET BCETO OKOJIO 7 %, CBUIETEIBCTBY S
00 abcooTHOW cTaOMIIBHOCTH MTPOTEKAIOIEro Ipolecca.
Jis apyrux crieruaabHOCTEH 3TOT K03 QUITEeHT KoeOneT-
cs1 0T 9 10 22 %, He Tepexosd 3a TPaHUILY HeCTaOMITBHOCTH
33 %. Bmecre ¢ TeM, Kak U B ClTyyae AUCIIEPCUOHHOTO aHATIH-
3a a0COTIOTHOHN yCIIEBAEMOCTH, BBISIBIIINCH CYIIECTBEHHbIC
pazanyusi B ypoBHE 9TOTO TIOKA3aTellsl B 3aBUCUMOCTH OT CIIe-
HATBHOCTH (Fpacq =5,98mpu F’_ =3,38).

Bce BhImeckazaHHOE MO3BOJISIET CIENATH BBIBOJL O TOM,
YTO HECMOTPSI Ha CTAaOMIIN3AIINI0 Y4eOHOTO Mpoliecca K KOH-
Iy 00Oy4eHUS CTYCHTBI TEXHUUECKUX CIIEIIMATBHOCTEH € pof-
CTBEHHBIM IIEJICNIOIaraHIeM Ha BBIX0/Ie TPHOOPETAIOT HEOo-
JTHOPOJIHBIE KaueCTBEHHBIE XaPAKTEPUCTHKH YCTIEBAEMOCTH,
T. €. BTOpasi TUIIOTE3a TAKKE MOITBEPIKIACTCS.

Takum 00pa3oM, paccMOTpeHHE Ha4albHOTO W KOHEY-
HOTO 9TaIoB TPACKTOPHH Y4eOHOTO TpoIecca MoKa3bIBaeT,
YTO TOYKA ITepernda JomrKHa HaXOANTHCS HA IPOMEXKYTOU-
HOM JTare TPaeKTOpHUHU. B CBsI3M ¢ 9THM TpeThs IMIoTe3a,
HYX/IAIoIasi B IPOBEPKE MPH HCIIOJIL30BAHIH MOJIEITBHOM
KOHIIETIIINH, (POPMYITHPYETCS CIEIYIONINM 00pa3oM: Ha mpa-
exmopuu cmpame2zuu 00y4eHus Cyujecmeyiom ocoovle mou-
Ku, 20e Xapakxmepucmuku chneyuaibHocmell ¢ poocmeen-
HbIM Yenenonazanuem 8 KOCHUMuUSHOU U aghexmusHoli 06-
NACMAX HAYUHATOM PACXOOUMBCSL.

J171s IpOBEPKY BBIIBUHYTOM THUITOTE3bI IIPOCIIEIIHM 32 TT0C-
JIeZI0BaTEeIbHBIMA U3MEHEHMSIMU YUeOHBIX MOKa3aTesel 1o
Mepe TMPOJBIKEHUSI 0 TPAeKTOpUH 00yueHus. VIcXoaHbIM
MarepuasoM JUls aHain3a Oyy T CITY>KUTh [10CIIe/IOBATENIbHBIC
BPEMEHHBIE Ps/Ibl 3aBUCUMOCTEN KaU€CTBEHHOM yCIIEBAEMO-
CTH CTYJICHTOB, TIPE/ICTaBICHHBIC Ha rpadukax (puc. 5)

AHaNN3 TaHHBIX, (CM. PUC. 5) TO3BOJISAET BBISBUTH Xapak-
TEPHYIO 0COOCHHOCTB, 3aKITIOYAIONTYIOCS B yMCHBIIICHUH Ba-
PHAIOHHOTO pa3Maxa MeX/Iy pe3yJibTaTaMH KaueCTBEHHON
YCIIEBAEMOCTH CIIEIIMAIBHOCTEH C POJICTBEHHBIM IIEJIENOIA-
raHueM B KOTHUTHBHOH 1 ad(hekTHBHOI oOacTh (crieruas-
voctu CII, IT u AK), HaunHas co Broporo cemectpa. Tak,
€CJIH B [IEPBOM CEMECTpE BapHAIIMOHHBII pa3Max JJOCTUTAET
3raueHust 70 %, TO BO BTOPOM CEMECTpEe OH cOCTaBisIeT 55 %o,
a B TpeTheM — umIb 45 %. Tpu mocieayronmx cemecTpa xa-
PaKTEepHU3YIOTCSl CTA0MIBHBIM BapHAIMOHHBIM Pa3MaxoM —
nopsiika 60 %. CenpMoii ceMecTp BHOBb YBEIMUIHNBACT €TO
3HaueHue noutu 10 80 %, BOCbMOi1 BO3BpalaeT K BETUIHHE
60 %, a B meBsiTOM cemecTpe oH yMmenbImaercs 10 50 %. [Ipen-
BapUTEIbHBIN aHAJIN3 TIOATBEPKIAETCS pACIETHBIMH 3HAYE-
HUSMH K03(PPUITUCHTOB BapHanuu (CM. TaONHUILy).

Haunnast ¢ mepBoro cemecTtpa ¥ BIUIOTH 110 YE€TBEPTOTO
KOO (QUIMEHT Bapuallui UMEET PETyJISIPHYIO TEHACHIIHNIO K
YMEHBIICHUIO [UIsl aHATU3UPYEMBIX CTICIHaNbHOCTEH. Taxk,
JUTSL crienianbHOCTH 11 OH yMeHbIaeTces 3a 9TOT HEPHO1 TO-
yTH B 2 pasa, A crierpaibiocty CI— B 2,3 pasa, st crienu-
ampHOCTH AK — B 1,4 paza.

OnHako Jtanee Mbl HaONOAEM MEPBYIO OCOOYI0 TOUYKY
Ha TPACKTOPHH y4eOHOTO TpoIecca U CBSI3aHHOE C 3THUM
MPOSIBJICHUE HEYCTOMYMBOCTH yueOHOTO mmporiecca. JleficTBu-
TEJBHO, HIECTON CEMECTP AET PE3KUN CKaYOK HCCIIENyEMO-
TO MOKa3aress, Koraa ko3 GUINEHT Bapualuy yBeInIHBa-
ercs B rpynmax I1 10 40 %, B rpynmax CI1 1o 35 % u B rpymmax
AK 110 26 %. TakumM 00pa3oM, OKa3bIBAETCS, YTO HECMOTPS
Ha MOYTH TPH rojia o0y4YeHUs K HIECTOMY CeMecTpy BHe-
IITHUE TTPOSIBIICHHS ONIPEAEICHHOTO BH/Ia BHOBb BOCCO3/1AI0T
Ha 3TOM y4acTKe TPAEKTOPUH Y4eOHOTO Mpolecca KapTuHY,

Koa¢ppunuent Bapnanuu nokasareisi «KauecrBeHHasi ycneBaeMocTb»

CemecTpbl CrienagbHOCTH

1 CII AK
IlepsbIit 36 41 34
Bropoii 28 32 27
Tperuii 18 18 25
YerBepThiit 20 18 25
[saTe1it 25 29 25
lecroit 40 35 26
CenpMoi 13 8 15
Bocbmoii 31 38 26
JleBsaTbIit 24 17 12
Jlecatoii 17 11 11
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HAIOMUHAIOIIYIO0 HAYAIIbHYIO CTaInI0 00yueHus. BHennue
MIPOSIBIICHUS SIBIITIOTCS CBUICTEIILCTBOM BHYTPEHHHX, CKPbI-
TBIX, TPOTEKAIOIINX HE3AMETHO B yueOHOM cpe/ie Iporieccax.
[IpuMedaTenbHBIM 37€Ch SIBJISICTCSI TO, YTO MPOBEPKA BIIHSI-
Hust apamerpa «CrenuanbHOCTh) Ha YPOBEHb HCCIeIye-
MOT0 [TOKa3aTelIs HE IAeT MOJIOKUTENbHBIX PE3YIBTATOB, TAK
KaK IPH KCIIOJIb30BAHUH IS OTHX IICJICH armapaTa Jucrep-
CHOHHOTO aHaJIN3a PacyeTHOE 3HaUYeHKEe KpuTepus Duiiepa
OKa3bIBACTCS MCHBIIIC TAOIUIHOTO.

OnHako, caMbIM HHTEPECHBIM B CMBICIIE CUCTEMHON YC-
TOMYMBOCTH OKa3bIBAETCS HE IIECTOM, a celbMoi cemecTp. B

KauecteeHHanA VCIICBacMOCTE IICPBBIX KyPCOB B
JICTHIOK) CECCHIO
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9TOI BTOPOif 0c000i TOUKE HAa TPAeKTOPHUU y4eOHOTO TpPo-
1ecca, KOTOPYHO ¢ MOJHBIM IMPABOM MOXKHO Ha3BaTh TOUKOU
niepernba, HabromaeTcst caMast BRICOKasi CTAOMIIBHOCTD TIOKa-
3aTessl KAYeCTBCHHOM YCIIeBAGMOCTH JUTS CIICIIMATLHOCTEH ¢
POICTBEHHBIM IIEIeTOIaraHieM B KOTHUTUBHOU 1 apeKTHB-
HoOM obmactax. Tax, mia cnenmansHOcTH CIT KOS PHITHEHT
BapHAINH TAJ1aeT JI0 OYCHb HU3KOTO 3HAYCHHUS — 8 %, UTO CBH-
JICTENbCTBYET O TIPAKTHYECKOH CTAOMIN3UPOBAHHOCTH Kave-
CTBEHHOM yCIICBAEMOCTH CTYJCHTOB YETBEPTOTO Kypca 3TOM
crnermmanbHOCTH. CTyneHTs! ciermansaocTeit [T AK taroke
JIOCTATOYHO YCTOWYHMBO IMOKA3BIBAIOT BEICOKUI YPOBCHB 3HA-
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HuH. OJJHAaKO PHMEHEHHE alapara JUCIePCHOHHOTO aHa-
JM3a JUIst TIPOBEPKH M3Y4aeMOro SIBIICHHS IOKa3bIBaeT, uTo,
HECMOTPSI Ha BBICOKHI YPOBEHb CTAOMIBHOCTH, HPOIIECCHI,
MPOTEKAOIIHE BO BpeMsi 00yUeHHMS Ha Pa3HBIX CIIEIMAIBHOC-
TSX, TEPSIOT OJTHOPOAHOCTH IMEHHO B CEIbMOM CEMECTpE, TaK
KaK pacyeTHOe 3HaueHHWe Kpurepus Puiiepa okasbIBaeTCs
paBHbIM 15,42, B TO Bpemsi Kak TabnmyaHoe — 3,62.

A Kowppmumenrs sapuanmn
N +
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0 4+
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1 1 1 T T T
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Puc. 6. KoaddurmenTs! Bapuanmun
qutst cnerpansHocteit [1(A), CIT (0), AK (D)

B BochMOM cemecTpe HaOmromaeTcs eue ofHa ocobdast
TOYKa, TJIe BHOBB IIPOUCXOANT PE3KHH CKauOK KOAPPHIIHECH-
Ta BapHallMK B CTOPOHY YBEJIMUCHHUS Ha BCEX CIIEIHAIBHOC-
TSIX C POJICTBEHHBIM LieJierionaraniueM. Taxk, Uit creruanbHo-
¢t [1 3TOT CKadoK COCTaBIACT BEMMUNHY, paBHYO 2,38, s
cnenuansHocT AK — 1,73, XapakTepHbIM 3/1€Ch, SBISETCS
TO, YTO B 9TOM TOUKE PE3KOE yBEINICHUE HECTAOMIBHOCTH
He SBJIAETCS] (PEHOMEHOM, OTHOPOJTHBIM IS BCEX CIICIHalTb-
HOCTEH, TaK KaK JUCIIEPCUOHHBIN aHAJIN3 TOATBEPXKIAET CY-
IIECTBEHHOE BIMSHNME MOKa3aTens « CrennaabHOCTh» Ha ypo-
BEeHb KoJleOaHmii nokasarens «KauecTBeHHas yCrieBaeMOCTb)
B BOCEMOM cemectpe (F s 449 mpu F_ . = 3,63).

AHanm3 IeBITOro CEMECTpa TaK)Ke BBISBIISIET CYIIIECTBEH-
HOE BIMSHHE JIaHHOTO ITOKA3aTelIst Ha KOleOaH!s KadeCTBEH-
HOH yCIIeBaeMOCTH ITPH OJJTHOBPEMEHHOM 3aTyXaHUH HecTa-
OWJIBHOCTH MPOTEKAIOIIUX MPOLIECCOB, TaK KaK F’ o 300,a
koa(durmenTsr Bapuarun 11s crienmansrocteit [1, CITn AK
paBubl 24, 17 u 1,2 cooTBeTcTBeHHO. UTO KacaeTcs mocieHe-
TO CEMECTPA, TO OH MTOITHOCTHIO BITUCHIBAECTCS B KAPTHHY, CO-
CTaBJICHHYIO paHee Mocie U3yueHHsl KOHEUHOTo dTara Tpa-
EKTOpPHUH yUeOHOTO TpoIiecca.

WTtak, npoBeieHHBII aHAJIN3 TI03BOJISIET IPUHATH TUIIOTE3Y
0 CYIIIECTBOBAHHMHU OCOOBIX TOUEK HA TPACKTOPUH BEIOPaHHOM
CTpaTeru yaeOHOTo Tporiecca. DJTUMH TOYKaMH, B 9aCTHO-
CTH, SIBJISIFOTCSI TOUKH KQY€CTBEHHOTO PACXOXKICHUSI XapaKTe-
PHCTHK TEXHUUYECKHX CIEINATIbHOCTEN C POJICTBEHHBIM IIETIe-
TojlaraHleM B KOTHUTHBHOM U addexTnBHON obnactsx. [1po-
aQHaJIM3UPOBAHHbIC PSIbI TMHAMUKY M3MEHEHUsI KaueCTBEH-
HOH yCIIeBa€MOCTH TEXHUYECKUX crennansHocTelt Cuol'AY

TIO3BOJISFOT OIPEJEITUTh MECTOHAXOKICHHE BAKHON TOUKH
niepernda, MpUXoAsIIeics: Ha CeAbMOI ceMecTp 00y4eHHsI.
VIMEHHO B 3TOM CeMecTpe CHELHAIBHOCTH C POJICTBEHHBIM
LieJIeroNaraHieM HauMHAIOT OKOHYATEeJILHO TPUOOpEeTaTh Xa-
PaKTEPHCTHKH KOMITETEHTHOCTH, CBOHCTBEHHBIC BBIITYCKHHKAM
COOTBETCTBYIOIIMX HAIPABICHUH HH)KEHEPHOI e TeIbHOC-
TH. OCOOBIE TOUKH IOMOTAIOT Pa30UTh TPACKTOPHIO 00yde-
HHS Ha YETBIPE OTPe3Ka, COOTBETCTBYIOIIHE IIEPBOMY — Tpe-
ThEMY, YETBEPTOMY — ILIECTOMY, OTAEIBHO CEIbMOMY U, HAKO-
Hell, BOCBMOMY — JIECSITOMY ceMecTpaM. BriierneHHbIe oTpes-
K1 Ha TPACKTOPUH Y4eOHOT0 TIporiecca MpakTHYEeCKH OJTHOC-
TBIO COBIIJIAIOT C MPOXOKACHUEM TI0 OTACIBHBIM Y4eOHBIM
MOJYJISIM, BHAYaJIe 0011e00pa30BaTeIbHbIX, 3aTeM CMEMKHBIX,
TEXHHYECKUX U (DYHKIIMOHAIBHBIX JTUCIUILIUH.

Takum 0OpazoM, BEIOOp ONTHMaBLHOW 00pazoBaTelb-
HO¥ TEXHOJIOTHH B IIEJISIX ITOBBILICHHS YPOBHS KOMIICTCHTHO-
CTH MOXET OBITh COOTHECEH HE TOJIBKO C KOHKPETHOI JHc-
LUIUIMHOM, HO ¥ BPEMEHHBIM OTPE3KOM Ha TPAEKTOPHH CTpa-
Ternu o0ydenus. B pamkax MonieTbHON KOHLISTIIIH 3TO MPaK-
THYECKH O3HAYALT, YTO PH OJJHOPOIHBIX, HO HECTAOMITBHBIX
y4eOHBIX IPOLIeccaX, IPOTEKAONIUX Ha HAYJIBHOM OTpEe3Ke
y4eOHOM TPACKTOPHH, IMUTHPOBATH KOHKPETHBIE IPON3BOI-
CTBEHHBIC O0BEKTHI IIPE/ICTABISIETCS HELIEIECO00Pa3HBIM MO
NIPUYMHE BBICOKOH TPYZOEMKOCTH TAaKOTO Iepexosa Ha Ha-
YaJbHOM cTasuu 00y4eHHs U HyJIeBOIl CTEIIEeHH BOBJICYCH-
HOCTH CTYACHTOB MIIQJIIINX KypPCOB B PeasIbHbIC MPOU3BOJI-
CTBCHHBIC MPOoOJIeMbl. BTOpoii 0Tpe3ok yueOHOi TpacKTo-
MU JIHIIB TIOABOIUT CTYJCHTOB K OCMBICIICHHOMY IpHMEHe-
HHIO HMHTALMOHHBIX METOI0B M MOZAEIEH, IJIs 4er0 MOXKET
OBITH UCIIOJIb30BAHA CTAMS IPUOOPETEHHNS UTPOBBIX HABbI-
KOB. JIMIIb Ha YETBEPTOM Kypce MMHTALMOHHBIC METOIbI
MOTYT JIaTh ITPAaKTHYECKYIO OTJa4y B Aeie (GopMUPOBAHUS
JIOJDKHOTO KOMIIETEHTHOCTHOTO YPOBHSI CHICLIHAINCTA COOT-
BETCTBYIOIIEH HHKEHEPHOH crieruanbHocTH. OJIHaKO cliey-
€T MIMETh B BUJLY, YTO ¥ B 9TOM CJIy4ae MOJIOKHUTEIbHBIH pe-
3yJIBTaT HE JOCTUTAETCS aBTOMATHYECKH, a JIUIIb ITPU YCIIO-
BUU COOITIOZICHUS psijia TpeOOBaHMIA, B YaCTHOCTH HAJTMYUS
LETI0T0 KOMIIEKCa MUHUMAJIEHO HEOOXOUMBIX 3HAHHUH 13
00J1acTH peabHOTo MPOU3BOJICTBA.

Budanorpaduyeckuii cnucox

1. AHanu3 cOCTOSIHUS, METOAMKA OLEHKU U ITyTH NMOBBI-
IIEHNS YPOBHS KOMIETCHTHOCTH BBIITy CKHIKOB HHKEHEPHO-
ro By3a / I. H. I'punbepr, M. B. Jlykbsnenxo, H. U. [axk,
H. I1. Yypnsesa // MammHOCTpOCHHE 1 HHXKEHEPHOE 00pa-
3oBanue. 2005. Ne 2.

N. P. Churlyaeva

SPECIFIC POINTS LOCATED ON THE EDUCATIONAL PATH
OF ATECHNICAL HIGH SCHOOL

Existence of specific points along the educational path of a technical high school is discovered. Among them are the
points where qualitative properties of similar in cognitive and affective sense specialties diverge. Dynamical analysis of
these specialties has shown the exact location of the bifurcation points.
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CBEJAEHMSA Ob ABTOPAX

AppamuukoBa Hage:xxna TumodeeBna — kanauar sxo-
HOMHYECKHX HayK, ipodeccop, TOoeHT Kadeaps MeKIyHa-
poxuoro 6m3Heca CHONPCKOTO TOCYIapCTBEHHOTO a3POKOC-
MHYECKOTO YHUBEpPCUTETa UMEHH akageMuka M. @. Pemer-
HeBa. Oxorumia CapaToBCKHN SKOHOMHYECKAH HHCTUTYT B
1971 1. OGnacTb HayYHBIX THTEPECOB — PErHOHAIIBHAS YKOHO-
MHUKa.

AxumoB Anexcanap HukosiaeBu4 — Beynuii HHXEHEp
OI'VII «HayuHO-TIpOM3BOICTBEHHOE O0BEIMHEHHE IPUKIIA]T-
HOM MeXaHNKN UMeHM akanemuka M. @. PemerneBay. OxoH-
yui JIeHnHrpaickuii MexaHnaeckuii MHCTUTYT B 1979 . O0-
JIaCTh HAyYHBIX HHTEPECOB — TPOOIIEMbI TEOPETHIECKHX 1 K-
CNIEePHMEHTAIBHBIX UCCIEIOBAHUI JUHAMUKHI, IPOUHOCTH KOC-
MHYECKHUX alaparos.

AnTamMomkuH Ajtekcanap HukosnaeBrnd — JOKTOp TEXHU-
YeCKHX HayK, podeccop Kadeapsl CHCTEMHOI0 aHalu3a U
nccienoBanus onepanuii CHOMPCKOTO TOCYAapCTBEHHOTO
A9POKOCMHUUECKOT0 YHHUBEPCUTETAa UMEHU aKaJeMHuKa
M. @. PemrerneBa. Oxorun ToMCKH TOCYAapCTBCHHBIN YHU-
BepcureT B 1973 1. OGnacTh HayYHBIX HHTEPECOB — CUCTEM-
HBII aHAIIM3 1 YIIPABJICHUE B OOJIBIINX CHCTEMaX.

Banamos Cepreii BaagnmmMupoBuy — Ha9aTbHUK TPYTIITET
oTaena ucciaenoBanuii kocmudeckoit cpenst I'VII «Hayu-
HO-TIPOM3BOICTBEHHOE 00bETMHEHNE PUKIIaJHON MEXaHNU-
k¥ uMeHU akajiemuka M. @. PemerneBa». Oxonunn KpacHo-
SAPCKUI TOCYIapCTBEHHBIN yHUBepcuTeT B 1989 1. O6macts
Hay4HBIX MHTEPECOB — B3aUMO/ICHCTBHE KOCMHUYECKOTIO arl-
napara ¢ (pakTopaMH KOCMHYECKOTO NMPOCTPAHCTBAa e€cTe-
CTBEHHOTO M TEXHOTCHHOTO IPOUCXOKACHHSI.

Bbornanos Koncrantnn BanepueBud — acrimpanr kaden-
PBI THPOPMATHUKH H BEIYUCTUTENEHON TEXHUKH CHOMPCKOTO
rOCyAapCTBEHHOT0 YHUBEPCHUTETa MMEHHU aKaJeMHUKa
M. @. PemreraeBa. Oxonur CHOMPCKHIA TOCYIapCTBECHHBIN
A’POKOCMHUYECKUI YHUBEPCUTET UMEHU akajemMuka M. @. Pe-
mietHeBa B 2004 . O0acTh HayYHBIX HHTEPECOB — AIIEKTPO-
HUKa, IIUPOTHBIE UMITYTbCHBIE CHCTEMBI aBTOMAaTHIECKOTO
MIPOEKTUPOBAHUS

BacuibeBa 3051 AHIpeeBHA — KaHIHIAT SKOHOMHYECKIX
HayK, Ipodeccop, 3aciyKeHHbII SkoHoMucT Poccun, mupex-
top MHcTuTyTa ynpasieHus u OusHec-rexuonoruii Kpacxo-
SPCKOTO TOCYIAPCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA.
Oxonunna Tomckuii rocynapcTBeHHbIN yHUBEpCUTET B 1977 T.
OOnacTp HayYHBIX HHTEPECOB — NHHOBAILINH, YKOHOMHYEC-
KM€ MpoOIeMbl MAIINH.

T'omonoBa Onbra BanepbeBHa — accHCTEHT Ka)eIphI BBIC-
et MareMaTnkn CHOMPCKOTO TOCYTapCTBEHHOTO adPOKOC-
MHUUECKOTO YHUBEpCUTETa UMeHH akajeMuka M. @. Pemietne-
Ba. Oxonurna KpacHospcKii rocynapCTBEHHBIN ITeIarOrHIec-
kuit yauepcuret umenn B. I1. Acrappesa B 2004 . Obnactsb
Hay9IHBIX HTHTEPECOB — yPABHEHHS MATEMATHIECKON (DH3HKH.

T'opoxnmeBa Anna HukosaeBna — kanaunar ¢punocodce-
KHX HayK, JIOLIEHT, YUeHbIl cekpeTapb CHOMPCKOTO rocynap-
CTBEHHOTO a9POKOCMHUYECKOTO YHUBEPCUTETa IMEHH aKa/le-
muka M. @. PemerneBa. Oxonunna KpacHosipckuii ”HCTUTYT
KocMHudecKoi TexHUKH B 1990 . O6macTh HAYIHBIX HHTEpE-
COB — KOMMYHHMKAIHS, AUAJIOT KYJIBTYpP, THPOPMaTH3aLUs 1
KOMITBIOTEPH3aLINS OOIIIECTBA.

Jemugenko HukoJiaii JlaHu10BHY — TOKTOP TEXHUYEC-
KHX HayK, mpodeccop, 3aBeayromntuii 1adboparopueit MacTH-
TyTa BBIYMCIUTEIHHOTO MOJETpOoBanust CHOMPCKOTO OTHE-
nenus Poccuiickoii akagemun Hayk. OxoHumn Tomckuii ro-
CyIapCTBEHHBIH yHUBepcuTeT nMenu B. B. Kyitosimesa. O6-
JIaCTh HAYYHBIX HHTEPECOB — MOJICIUPOBAHNE U ONITUMM3a-
LIUST PACTIPEACITUTEIILHBIX CHCTEM.

EBTHdbeB Muxauna JMutpueBuY — I01EHT KadeIpbl
JeTaTe’bHbIX armnapaTtoB CHOMPCKOrO TOCYyAapCTBEHHOTO
a9POKOCMHUYECKOTO YHUBEPCUTETAa UMEHHU aKaJeMHUKa
M. ®@. PemetHeBa. OkoHUMI MOCKOBCKOE BBICIIIEE TEXHIUEC-
xoe yumnmuie nveHn H. 3. baymana B 1986 . O6macts Hay4-
HBIX HHTEPECOB — MPUMEHEHNE HOBEHIINX NH(OpPMAIINOH-
HBIX TEXHOJIOTMH B IPOSKTHPOBAHHUH 1 HCTIBITAHMUSIX JIETaTeIb-
HBIX aMapaToB, HCTOPUS PAKETHO-KOCMUYECKON TEXHUKH.

Edumos Cepreii HukonaeBuy — kaHu1aT TEXHUYECKUX
HayK, JOIIEHT, JOKTOPAHT Kaeapsl CHCTEMHOTO aHaIN3a |
uccnenoBanus onepanuii CHOMPCKOro rocy1apCcTBEHHOTO
a9POKOCMHUYECKOTO YHHBEPCUTETAa UMEHHU aKaJeMHUKa
M. @. Pemernena. Oxonunn KpacHosipckuii moautexHudec-
kuit nHeTHTYT B 1991 1 OGNacTh HayYHBIX HHTEPECOB — aBTO-
MaTH3MPOBAHHOE MPOEKTHPOBAHUE PEKOH(DUTYPUPYEMBIX
MHOTOIPOIIECCOPHBIX BBIYUCIUTENIBHBIX CUCTEM ONEpaTHB-
HOTO yTIPaBIICHUS B PEaTbHOM BPEMEHH.

KyxoB Bagnm I'ennaabeBHY — acriipaHT Kadeapbl crc-
TEMHOTO aHaJH3a M HccieoBaHus oneparuii Cuonpckoro
TOCYAapCTBEHHOT0 a9POKOCMHUECKOTO YHUBEPCUTETA UME-
Hu M. @. PemmerneBa. OxoHumin CHOUPCKUI TOCYIapCTBEH-
HBII a9pOKOCMHUYECKUH YHUBepcUTET uMeHn M. @. Pemier-
HeBa B 2004 r. O61acTh HayYHBIX HHTEPECOB — ABONIOLIUOH-
HBIE ¥ TCHETHUYECKNE aJITOPUTMBI, ONTUMH3ALHS CIIOKHBIX
CHCTEM.

7Kyxosa Mapuna HukoJiaeBHa — KaHIUIAT TEXHUYECKUX
HayK, CTapIIHi peroaaBaTeib Kadeaps 6e30macHOCTH HH-
(opMaMOHHBIX TeXHOJIOTHH CHONPCKOTO roCyIapCTBEHHO-
TO a’POKOCMHYECKOTO YHUBEPCUTETA UMEHH aKaJIeMHKa
M. @. PemerneBa. Oxonuniia CHOMPCKHI rocyaapCTBEHHBIH
a’POKOCMHUUYECKUH yHUBEpcUTeT UMeHH M. @. PemeTneBa.
OOnacTh HayYHBIX HHTEPECOB — IBOJIIOIIMOHHBIC U TEHETH-
YEeCKHE aJITOPUTMBI, MOJICTTUPOBAHHUE U ONITUMU3ALHS CTIOXK-
HBIX CHCTEM, HHTEIJICKTyaIbHbIE HH()OPMAIIOHHBIE TEXHO-
JIOTHUH.

3axapos FOpuii BraguMupoBuy — J0KTOp (H3AKO-MaTe-
MaTHYECKUX HayK, mpodeccop, 3aBeayromiuii kadenpoit Gpu-
3uku CHOMPCKOTO TOCYAapCTBEHHOTO TEXHOIOTHIECKOTO YHU-
Bepcutera. OxoHumT OmeccKuii rocyIapCTBEHHBIN YHUBEPCH-
ter umenu Y. Y. Meunukoa B 1956 1. OGacTh HayIHBIX HHTE-
pecoB — ¢H3rKa KOHJCHCHPOBAHHOTO COCTOSTHHSI, MEXaHHUKA
JehopMUpyeMOro TBEP/IOTO Tela, yCTOWYMBOCTh CHCTEM.

3os10TapeB BsiueciaB BiraiumMupoBHy — aciMpaHT Ka-
(enpbl CHCTEMHOT0 aHaITM3a U MCcienoBanus onepauii Cu-
OMPCKOTO TOCYIapCTBEHHOTO a3POKOCMHUYECKOTO YHHUBEPCH-
TeTa. mMeHHn akagemuka M. @. PemrerneBa. Oxonunn Cubup-
CKHUI TOCyJapCTBEHHBIH a3pPOKOCMHUYECKUN YHUBEPCUTET
nmenn akagemuka M. @. Pemernera B 2004 . O6macts Hayd-
HBIX HHTEPECOB — CHCTEMHBII aHaJIN3 U YIIpaBICHUE B O0JIb-
X CUCTEMaX.
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3otun Anexcanap ['eHHaIbeBUY — ACTIHPAHT Ka(eapsI
CHCTEMHOTO aHaJIN3a 1 UcclieioBanus oneparuii Cuoupcko-
TO TOCYapCTBEHHOTO a3POKOCMHUYECKOTO YHHBEPCHTETA
nmenu akagemuka M. @. PemerneBa. OxoHums CuOupckuii
TOCYapCTBEHHBIH a3POKOCMHUYECKHN YHUBEPCUTET UMEHHU
akagemuka M. ®@. PemerneBa B 2005 . O61acTh HayIHBIX
MHTEPECOB — paclo3HaBaHKE TEKCTa, paclio3HaBaHue oopa-
30B, 00paboTka Tpaduueckoil HHPOpMaNun, HEHPOHHBIE
CeTH.

HBanos Biragumup BacuibeBu4 — HaualbHUK CEKTOpa
oTzaena ucciaenoBannit kocMuaeckoi cpenst I'VII «Hayu-
HO-TIPOM3BO/ICTBEHHOE 00bEIMHEHNE TPUKIIAHON MEXaHH-
k1 uMeHH akagemuka M. @. PemreraeBay. Oxornuni KpacHo-
SIPCKHH rocyiapcTBeHHbINH yHIBepcuTeT B 1989 1. O6nacthb
HayYHBIX HHTEPECOB — B3aNMOJICHCTBHE KOCMHUYECKOTO all-
napara ¢ (akropamMyu KOCMHYECKOTO MPOCTPAHCTBA €CTe-
CTBEHHOTO M TEXHOTEHHOTO MPOUCXOXKIACHHSI.

Hroumn Anapeii MuxaiiioBud — acrmipanT Kadeprl Tex-
HUYECKOH DKCIUTyaTalli aBUAIIMOHHBIX DJIEKTPOCHCTEM H
MJIOTaKHO-HABUT AIIMOHHBIX KOMIUIEKCOB CHOMPCKOTO TOCYy-
JTApCTBEHHOTO a9POKOCMHMUYECKOTO YHUBEPCUTETAa. UMEHU
akagemuka M. @. PemerneBa. Oxonumn CHOUPCKHIA TOCY-
JTapCTBEHHBIN a9POKOCMUYECKUI YHUBEPCUTET UMEHH aKa-
nemuka M. @. Penrernena B 2004 . O6nacTh HayYHBIX HHTE-
pPECOB — aBUOHHKA.

Kacropusiit Muxana FOpbseBu4 — acriupant kadepsl
CHCTEMHOTO aHaJII3a 1 UCCIIeJOBaHUS orrepariiii Cuoupcko-
T0 TOCYJapCTBEHHOTO a’POKOCMHMUYECKOTO YHHUBEpPCUTETA
nmeru M. @. PemmerneBa. Oxonunn KpacHosipckuii rocynap-
CTBEHHBIN TexHUIecKknil yauBepcuteT B 2005 1. O6nacTs Ha-
YUYHBIX HHTEPECOB — HaJIe)KHOCTh MHOTOITPOIIECCOPHBIX BbI-
YHCITUTEIBHBIX CHCTEM.

Kousosckuii FOpuii BacnibeBny — kaHuaT TeXHAYEC-
KHX HayK, mpodeccop, 3aBeayromuii kadenpoit KOHCTPYH-
POBaHUsI ¥ IPOU3BO/ICTBA pajinoarnaparypsl HcTuTyTa pa-
JINOAIEKTPOHUKH KpacHOspCKOro rocy1apcTBEHHOTO TEXHU-
geckoro yauBepcutera. OxkoHunit KpacHospckuit momuTex-
HUYeCKui MHCTUTYT B 1970 . O0NacTh HayYHBIX HHTCPECOB —
METPOJIOTHSI M METPOJIOTHYECKOE 00ECTIEUeHNE TEOMETPH-
YECKMX M MEXaHUUECKUX U3MEPEHHH, HeHporH(pOpMaTHKa B
METPOJIOTHH, THATHOCTUKE 1 YIPABICHUH, PACTIO3HABAHHUC
00pa3oB, poTorpaMMeTpus.

Konsra Bagum BaseHTHHOBHY — KaHM AT TEXHUYECKHUX
HayK, JIOLIEHT, IPOPEKTOP MO T0BY30BCKOW M BOCTINTATEIb-
HOH paboTe CHOMPCKOTro rocy1apcTBEHHOTO a3POKOCMHUYEC-
KOro yHMBEpcUTeTa UMeHHU akagemuka M. @. PemerHeBa.
Oxonunn KpacHosipckuil HHXeHEpPHO-CTPOUTEITBHBINA HHCTH-
TyT B 1983 . O6nacTh Hay4YHBIX HHTEPECOB — MPOdeccro-
HallbHas TIEJJarOTHKa, HEITPEPHIBHOE a3POKOCMHUYECKOE 00-
pa3oBaHue.

Konaparenko Biaagumup MuxaiiyioBU4 — acliupaHT Ka-
(benpbl CHCTEMHOTO aHAJIN3a U MCCIECJOBAaHUs ONepaui
CubHpCKOTO TOCYIapCTBEHHOTO a3POKOCMHIYECKOTO YHIBEP-
cutera mmeHu M. @. PemmerneBa. Oxonunn KpacHosipckuit
roCyapCTBEHHbIH TexHn4eckui yausepceutet B 2005 1. O6-
JIaCTh HAyYHBIX HHTEPECOB — (PyHKIIHOHATBHOCTD BEIUHCIIH-
TEIBHBIX CETEH.

Konnukosa Jlnnus FOpseBHa — cTapiiii mpenogasa-
Teub Kadeapsl KyasTyponoruu u ¢punocoduun nayku Kpac-
HOSPCKOTO TOCYAapCTBEHHOIO arpapHOr0 YHHUBEPCHUTETA.

Oxonunna KpacHosipcknii TocynapCcTBEHHBIH YHHBEPCUTET B
1995 r. O6nacTh HayYHBIX UCCIIEIOBAaHUN — KOMMYHUKAIIHS.

Kyaaruna Jlrogmuiia BiaaguMupoBHa — MarucTp TeXHU-
KM 1 TexHosoruu, acnupant kadeapsl FOHECKO «Hosbie
Marepuasl 1 TEXHOIOrum» KpacHOSpCKoro rocynapcTBeH-
HOTO TEXHHYecKoro yHuBepcurera. OkoHumia Kpacnosipe-
KM TOCY/ITapCTBEHHBIN TeXHUUeCcKui yHuBepcuTeT B 2005 T
OOnacTh HayYHBIX HHTEPECOB — MOJICINPOBAHNE H YTIPABIIE-
HHUE CHCTEMaMH C pacHpeaeIuTeIbbIMI TapaMeTpaMH.

Kypenkosa Tarbsana HukosaeBHa — npernoiaBarelis Ka-
(eapbl THOCTPaHHBIX S3bIKOB JUISl TEXHUYECKHX CTICIINATbHO-
creid CHOMPCKOTO roCy/1apCTBEHHOTO adPOKOCMHYECKOTO
YHHUBEpcHUTeTa MMeHH akajgemnka M. @. PemmerneBa. OxoH-
uyma KpacHogpckuil rocynapcTBeHHbIN Nefarornyeckuit
yauBepcuteT B 1997 . O6rnacTh HayYHBIX HHTEPECOB — (prto-
JIOTHSL.

Jlonarun Asexcanap BurajibeBu4 — 10KTOp TEXHHYEC-
KHX HayK, Ipodeccop, 3aBeayoNmii kKadeapoil KOMITBIOTep-
HOro MoziennpoBanusi CHOMPCKOT0 ToCy/IapCTBEHHOTO adpo-
KOCMHUYECKOI0 YHUBEpCUTETAa UMEHH akageMuka M. @. Pe-
merHeBa. OKOHYMI 3aBOA-BTy3 — (unman KpacHosipckoro
MO TEXHUIECKOTO MHCTUTYTa B 1979 1. O61acTh HayIHBIX
WHTEPECOB — MeXaHHKa JIe(opMHUPYyEeMOro TBEPAOTO Tela.

JIbicenko EBrennii Anexkcan/poBuy —3aMeCTHTENb Ha-
yaJlbHUKa OTzeNna Mexannueckux ucnsitanuii @I'YIT «Hayu-
HO-TIPOU3BOICTBEHHOE 00bEIMHEHNE IPUKJIIaJHON MEXaHH-
K1 uMeHH akagemuka M. @. PemerneBay, npenoiaBaresb
kadeapel JieTaTeabHBIX anmnapaToB CHOMPCKOro rocymap-
CTBEHHOTO a9POKOCMHUYECKOTO YHUBEPCUTETa NIMEHH aKa/le-
muka M. ®@. PemetneBa. Oxorunn HoBocuOUpCKHii SIeKT-
poTexHHYeCKui HHCTHTYT B 1976 . O6nacTh HayqHBIX HHTE-
PECOB — MEXaHUYECKHE UCTIBITAHNSI.

MaxcumoB Uropb AstekcanapoBHy — HAYAITLHUK OT/ENA
uccaenoBanuii kocmuueckoi cpenst OI'VII «Hayuno-mpo-
W3BOJICTBEHHOE 00bEAMHEHUE ITPUKIIATHON MEXaHUKHU Me-
Hu akagemMuka M. @. PemerneBay». Oxonunn KpacHospckuit
rocymapcTBeHHBIH yHIBEepcuTeT B 1982 1. O6nmacTs HayIHBIX
HHTEPECOB — B3aUMOJIeHCTBHE KOCMUYECKOTO ammapara ¢
(hakTOpaMn KOCMHYECKOTO IIPOCTPAHCTBA ECTECTBEHHOTO U
TEXHOT'€HHOT'O MPOUCXOKICHHUSI.

Macuy Urops CepreeBnd —kaHaumaT HH3UKO-MaTeMaTH-
YECKHX HayK, CTAPIINHA IperoiaBaTenb Kadeapbl CHCTEMHOTO
aHanm3a M MccienoBanus onepanuii Cubupckoro rocynap-
CTBEHHOTO a3POKOCMHYECKOTO YHUBEPCUTETa IMEHH aKaJie-
muka M. @. PerrerneBa. Oxonunn CHOUPCKHIA TOCYIapCTBEH-
HBI a3pOKOCMHUYECKHI YHUBEPCUTET UMEHH aKaJeMHKa
M. @. Pemerrera B 2004 1. O01acTh HAyYHBIX HHTCPECOB —
TIPUKJIaIHON CUCTEMHBIN aHaJIN3, KOMOMHATOPHASI ONTHMH3a-
1Hs, YIIPABJICHNE, MOJIETIMPOBAHHE.

MengeneB Ajiekcanap BacuibeBnd — 10KTOp TeXHUUEC-
KHX HayK, Tpodeccop, 3aBeAyIOMHnit Kadeapoil CHCTEMHOTO
aHaJM3a ¥ ucclieJjoBaHus onepanuii Cuoupckoro rocyaap-
CTBEHHOTO a9POKOCMHUYECKOTO YHHBEPCUTETa NIMEHH aKa/le-
muka M. @. PerretHesa, wieH-KoppecnoHieHT Poccuiickoit
HHKeHepHoU akagemun. OxkoH4un OpyH3eHCKUN TOTUTEX-
HUYECKUH MHCTUTYT B 1968 . O61MacTh HAyIHBIX HHTEPECOB —
KHOEpHEeTHKa, TEOPHsI CTOXaCTHYECKHX CHCTEM, TEOPHS aJ1arl-
THBHBIX CHCTEM.

Meabauk Upuna HukonaeBHa — crapmuii mpenojgasa-
Tenb Kadenpel MaremMariky Yeth-Unumckoro gunmaia Kpac-
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HOSIPCKOTO TOCYJaPCTBEHHOTO TEXHMYECKOTO YHUBEPCHTETA.
Oxonuniia HoBocnOMpCcKuii 2eKTpOTeXHUYECKUI HHCTHTYT
B 1989 . O6nacTh Hay9YHBIX HHTEPECOB — MOJICITUPOBAHNE U
ONITUMM3ALHS PACTIPEICTICHHBIX CUCTEM.

Hanupanze Auapeii Bopucouy —npodeccop, Bemymmmit
HayYHBII COTPYIHHUK Kadeapsl 31EKTPOPAKETHBIX IBUTATE-
Jiel 1 HHEPreTUYEeCKUX YCTaHOBOK MOCKOBCKOTO aBHAI[HOH-
HOTO HHCTUTYTa. OKOHYMIT MOCKOBCKII aBHAITMOHHBIN HH-
ctutyT B 1985 1. OGnacth HayYHBIX HHTEPECOB — MPOTHO3H-
POBaHHE BO3/ICHCTBHUS ANIEKTPOPAKETHBIX IBUTATENICH Ha dI1e-
MEHTBI ¥ CHCTEMbI KOCMUYECKHX alapaToB, KOMIBIOTEPHOE
MOJIETUPOBAHUE CI0KHBIX CUCTEM, B3aUMOACHCTBHUE I1a3-
MBI C TIOBEPXHOCTEIO.

HwuszameeB Anatoumii PadpannoBuy — aciupant kaden-
PBI CHCTEMHOTO aHaJI3a U UCCIeJOBaHUS orepartiii Cuoup-
CKOT'0 rOCy/1IapCTBEHHOTO a9POKOCMUYECKOTO YHUBEPCUTETA
nMmenn akagemruka M. @. PemerneBa. Oxonuni Cubnpckuit
TOCYJapCTBEHHBIH a3POKOCMHUYECKUN YHUBEPCUTET NMEHHU
akazemuka M. @. Pemernesa B 2003 r. O6nacTbh HayqHBIX
WHTEPECOB — CTATUCTUIECKHE METOBI.

Oxorknn Knpuii I'epmanoBny — kanaunar Gpusnko-ma-
TEeMaTHYIECKHX HayK, IOLEHT Ka(eapsl TeXHNIECKOH (pr3HKn.
Oxonunit CHOMPCKYIO a3pOKOCMHYECKYIO aKaJIeMHIO NMe-
Hu akasiemuka M. @. Perrernesa B 1999 r. O0nacth HayYHBIX
MHTEPECOB — MaTeMaTniecKast prusnka.

Manduios Niabs AnexcaHaApoBHY — aciupaHT Kadeapb
CHCTEMHOTO aHajim3a u ynpasieHus. Okonunn CuOupckuit
TOCYapCTBEHHBIN a3POKOCMUYECKHH YHUBEPCUTET UMEHU
akagemuka M. ®@. PemerneBa B 2004 1. O6nacTh HayIHBIX
HMHTEPECOB — MATEMAaTHIECKOE MOACINPOBAHHUE, OTITHMHU3a-
1(Us1, HeUETHAs JJOTMKa, TeHETHYECKUE aJITOPUTMBI

IepByxun Aptem BukTopoBu4 — mHXeHep 2-1 KaTero-
puu oTzena uccneioBannii kocMuueckoit cpensl @I'YIT «Ha-
YUHO-TIPOM3BO/ICTBEHHOE 00BETMHEHNE TIPUKIIATHOI Mexa-
HuKU uMeHH akagemuka M. @. PemmerneBay. Oxonuni Kpac-
HOSIPCKMH rocynapcTBeHHbIH yHuBepeuTeT B 2002 1. Obnacth
Hay4YHBIX HHTEPECOB — B3aUMO/ICHCTBHE KOCMUYECKOTO aIl-
napara ¢ (pakTopaMH KOCMHYECKOTO NMPOCTPAHCTBAa e€cTe-
CTBEHHOTO M TEXHOTCHHOTO IPOUCXOKACHHSI.

IMuckopckas Ceeriana FOpbeBHa — xanuaar driocod-
CKHX HayK, JTOIICHT KahephI (GIIIOCOPHHN H COITMANBHBIX HAyK
CubupcKoro rocyIapcTBEHHOTO a3POKOCMHIYECKOTO YHHBEP-
cureTa umenu akagemuka M. @. PemerneBa. Oxonunna Kpac-
HOSIPCKUI rOCYIapCTBEHHBIN [1€1arornYeCKUi yHUBEPCUTET
B 1996 1. O6nacTh HayYHBIX HHTEPECOB — QHIIOCO(Us, TCO-
pust mo3HAHUS, (PHUI0COHST HAYKH.

Ioxunnenkos Bragumup AsexceeBHY — cTapIuuii mpe-
o/1aBarelb Kaepbl TEXHUYECKON KCILTyaTalliy aBUalIN-
OHHBIX AIEKTPOCUCTEM 1 MMIOTA)KHO-HABUT'AIIMOHHBIX KOM-
rutekcoB CHOMPCKOTO rOCYAapCTBEHHOTO a9POKOCMUYECKO-
TO YHUBEpCHUTETa UMeHH akanemuka M. @. PerrerneBa. OxoH-
yui Prokckuit nactutyT nmkenepos I'A B 1969 . O6nacth
Hay4YHBIX HHTEPECOB — aBUOHUKA.

PyrkoBckass Mapuna AjlekcaHApPOBHA — aclIMPaHT Ka-
(denpbl KOMIBIOTEPHOTO MoenupoBaHuss CHOMPCKOTO To-
CYIapCTBEHHOTO a3POKOCMHYECKOTO YHHBEPCUTETA HMEHH
akagemuka M. @. PemetneBa. Oxonunina CHOMPCKYIO a3po-
KOCMHUYECKYIO aKaJIeMuIo UMeHH akajgemuka M. @. Pewer-
Hesa B 2000 . O6nacTh HayYHbIX HHTEPECOB — METO]] KOHEU-
HBIX 3JIEMEHTOB, Pa3BOPAYNBAIOIIUECS KOHCTPYKIIHH.

Caxanckmuii Cepreii IlaB1oBHY — KaHIUIAT TEXHIIECKHAX
HayK, JOIEHT Kadeapbl HHPOPMAIIMOHHO-YIPABIISIONINX
cucreM CHOMPCKOTO TOCYIapCTBEHHOTO a9POKOCMHUYIECKOTO
yHHUBEpcHUTeTa UMeHH akageMuka M. @. PemetneBa. OxoH-
YHJT 3aBOAI-BTY3 — (prman KpacHOSPCKOTO MOMNTEXHIYECKO-
ro nHCTUTYTa B 1977 1. O6IacTh HAyIHBIX HHTEPECOB — KOMTI-
JIEKCHOE PEellIeHHE 3a/1a4 aBTOMaTHU3alUHU MTPOLECCOB BBIPa-
IIMBaHUS MOHOKPHUCTAIIIOB TEPMaHMs1, aBTOMATH3AIIH TTPO-
1[ECCOB YIPABICHUS OUUCTKOM CTOYHBIX BOJ NMPOMBIIIICH-
HBIX IPEANPUATHH.

CmupHOB BukTtop AJiekcaHpOBHY — HAYaJIbHUK IPyTI-
TIbI OT/IENa ucceoBanuil kocMudeckoi cpenbt PIYII «Ha-
YYHO-TIPOU3BOICTBEHHOE 00BETMHEHNE TIPUKIIATHOI Mexa-
HUKHM UMeHH akagemuka M. @. Pemetnesay. Oxonunn Hoso-
CHOHMPCKHUI AIEKTPOTEXHIICCKIIA MHCTUTYT B 1985 . O6macth
Hay4YHbIX HHTEPECOB — IIPOrHO3MPOBAaHHE BO3ACHCTBUS COO-
CTBEHHOW aTMOC(EPHI, IITA3MBI JJICKTPOPAKETHBIX JIBUTATE-
Jel 1 METEOPHOTO BEIECTBA Ha (PyHKIMOHUPOBAHNE KOC-
MHYECKOTO anmnapara.

CosoBreBa Tamapa BaHOBHA — BeyIIHII HHKCHEP
OI'VII «HayuHo-TIpon3BOICTBEHHOE 00BETMHEHHE TPUKIIAT-
HOM MeXaHNKN UMeHM akazeMuka M. @. Pemernesay. OxoH-
ynna ToMcKkuil rocygapcTBeHHBIH yHUBepcuTeT B 1979
O0nacTh HAYYHBIX HHTEPECOB — IPOSKTHPOBAaHKE, TEOPETH-
YEeCKNE U IKCTIEPUMEHTAIIBHBIC HCCIIEIOBAHMS THHAMUKH 1
MIPOYHOCTHU KOHCTPYKIUI KOCMUYECKHX aNmapaToB.

CrpexaieBa TaTrbsina BanaguMupoBHa — rmperoaBaTesb
Kadepbl HHOCTPAHHBIX S3bIKOB JUISl TEXHUUECKUX CIICIIAITb-
HOCTeit CHOMPCKOTO TOCYIapCTBEHHOTO a3POKOCMHUECKOTO
YHHUBepcuTeTa nMeHH akagemuka M. @. PerrerneBa. OkoHUIH-
na KpacHosipckuil rocy1apCcTBeHHbIN Mearorndeckuii yHu-
BepcuteT B 2000 . O6macTh HayYHBIX HHTEPECOB — (DHITONOTHSL.

Cyxapes EBrennii HukomnaeBuu — crapimmii npenojasa-
TeInb Kaepbl KOHCTPYHPOBAHUS M IPOM3BOJICTBA paIoarl-
napatypsl MHCTHTYTA paguosnekTpoHuku KpacHospckoro
TOCYapCTBEHHOTO TEXHUUECKOTo yHUBepcuTeTa. OKOHYIIT
Kpacnospckuii rocynapcTBEHHbIA TEXHUUECKUN YHUBEPCHU-
teT B 2002 . O0nacTh HAyYHBIX HHTEPECOB — 00PabOTKA U
aHanmu3 N300paXKeHNH, pacTio3HABaHHsI 00pa30B U HEHPOH-
HBIX CEeTeH.

TepckoB Butaiuii AHaTOIbeBUY —JOKTOP TEXHUYECKHX
HayK, mpodeccop Kadeapbl CHCTEMHOTO aHaJIH3a M HCCie-
JoBaHus onepauuii CHOMPCKOTO TOCYIapCTBEHHOTO a’3po-
KOCMHUYECKOI'0 YHUBEpPCUTETAa UMEHU akageMuka M. @. Pe-
metHeBa. Oxonuni KpacHospckoe BrICIIee KOMaHTHOE yUH-
nmte paanodnektponukw 1 [IBO B 1982 . O6nacts HaydHBIX
HWHTEPECOB — MHOTOIIPOIIECCOPHBIE BEIUUCIUTENbHBIC CHC-
TEMBI.

Topramun Hukomnaii iIMuTpueBry — actiipanT Kageapel
MH(OPMATUKK U BBIYUCIUTEIbHON TeXHHKH CHONPCKOTO TO-
CYJapCTBEHHOTO a3pOKOCMHYIECKOTO YHHBEPCUTETA HMEHH
akagemuka M. @. PemetneBa. Oxonumit CHOUPCKHIA TOCY-
JIapCTBEHHBIN a9POKOCMHUUECKUI YHUBEPCUTET UMEHH aKa-
nemuka M. @. Pemmernena B 2005 . O0macTh Hay9IHBIX HHTE-
pecoB — pacno3HaBaHUE pedd, paclio3HaBaHUE 00pPa3oB,
HEHUPOHHBIE CETH.

YBaes Uinbs Bragumuposuy — kanuaar Gpusnko-mare-
MaTHYEeCKUX HayK, JOICHT Kadeapsl ¢puznkn CHOUpCcKoro
TOCYJJapCTBEHHOTO TEXHOIOTHUECKOTr0 YHUBepcuTeTa. OKOH-
yu1 CHOMPCKYIO a9POKOCMUYECKYIO aKaIeMHIO UMEHH aKa-
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nemuka M. @. PemretaeBa B 1999 . O6macTh HayIHBIX HHTE-
PECOB — YCTOWYMBOCTH HETMHEHHBIX CUCTEM.

®apopckas Maprapura HuxoJiaeBHA — KaHUAAT TEXHU-
YeCKUX HaykK, JIOLUEHT Kadeapsl HHPOPMATHKU U BBIYHCIIHU-
TenbHON TeXHUKH CHOMPCKOTO TOCYIapCTBEHHOTO a3POKOC-
MHYECKOT0 YHUBEpCUTETAa UMEHU akafemuka M. @. Pewer-
HeBa. OkoHumIIa PRIOMHCKMIT aBUAITMOHHBIN TEXHOJIOTHYEC-
kuit 7HCTUTYT B 1980 1. O0macTs HAyIHBIX HHTEPECOB — HC-
KyCCTBEHHBII HHTEIUIEKT, pPaclio3HaBaHUE 00pa3oB.

Xapros Bukrop BiiaiuMupoBuy — KaHAUIaT TEXHUYECKUX
HayK, IJIaBHBIA KOHCTPYKTOP 2JIEKTPUUECKOTO IPOSKTHPOBA-
HUS U MCTIBITaHUM KocMuueckux ammnaparoB OI'YIT «Haydno-
MIPOMU3BOJICTBEHHOE OOBECIMHEHNE MPHUKIAIHON MEXaHUKH
nmeHu axkagemuka M. @. PemerneBay. Oxonunn Tomckuit
MO TEXHIYECKHH HHCTUTYT B 1978 . OGmacTh HayIHBIX HHTE-
PECOB — CHCTEMBI YIIPaBICHUS KOCMUYECKHX aIllapaToB.

XycnyranHoBa Xamuaa Xagu3oBHa — KaHIU1aT TEXHU-
YECKUX HayK, JOLEHT, MPOpeKTop TamKeHTCKOTo rocyaap-
CTBEHHOTO aBHAI[MOHHOTO WHCTUTYTa. OONacTh HayuHBIX
HUHTEPECOB — KOHCTPYKIUS U IPOEKTUPOBAHHUE CAMOJIETOB.

Yypasesa Haraibs [lerpoBHa — kanu1ar 3KOHOMHYEC-
KHX HayK, JOLEHT Kaelpbl CHCTEM aBTOMAaTHIECKOTO YII-
pasienust CHOMPCKOTO TOCYIapCTBEHHOIO adpoOKOCMUYec-

KOTO yHHBEpcHuTeTa UMeHH akajgemuka M. @. PemerHesa.
Oxonunna KpacHosipckuii HHCTUTYT IIBETHBIX METAJIJIOB UMe-
au M. B. Kanmmanna B 1977 r. O6:1acTh HayYHBIX HHTEPECOB —
HMH)KEHEepHas Melaroruka.

Mamauukuii SApocias UBanoBHY — actipaHT Kadenps
CHICTEM aBTOMATHYECKOTO yrpaBieHs CHOUpCKOTo rocyaap-
CTBEHHOT'0 a3POKOCMHUECKOTr0 YHUBEPCUTETa UMEHHU aKajie-
muka M. @. PemmerneBa. Oxondnn CHOMPCKHI TOCYIapCTBEH-
HBIM a3pOKOCMUYECKUN YHUBEPCUTET UMEHHU aKaJeMHUKa
M. @. Pemetnesa B 2002 . O65acTh HayYHBIX HHTEPECOB —
HCIOJIb30BaHNE TeHETHYECKUX AJITOPUTMOB B 3KOHOMUKE.

laTpoB Anexcanap KoncrantunoBu — npodeccop,
JOKTOP TEXHUYECKUX HayK, 3aBEeAYIOMHNHN Kadeapoit TeXHH-
yeckoi MexaHnki CHOMPCKOTO TOCyIapCTBEHHOTO a9POKOC-
MHYECKOTO YHUBEPCUTETAa UMEHH akagemuka M. @. Pemer-
HeBa, HauallbHUK oT/esa npouHocTy PI'YII «Hayuno-npo-
N3BOJICTBEHHOE 00BEANHEHUE TPUKIIATHON MEXaHUKH HIMe-
HU akagemuka M. @. PemerneBay. OKOHYMIT 3aBOA-BTY3 —
¢umman KpacHOSIpCKOTO MOJIMTEXHUYECKOTO WHCTUTYTa B
1972 r. O61acTh HAyYHBIX HHTEPECOB — TEOPETUICCKUE H IK-
CIIepUMEHTAIbHBIE UCCIIEIOBAHUS JUHAMUKH, TPOYHOCTHU U
T€OMETPHUYECKOH CTAOMIBHOCTH KOHCTPYKINHI KOCMUYECKHX
anmnapaToB.
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