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Pasder 1, IKoAOTHS

Pazoen 1

SKONOIrMs

YK 330:502

E.H. Hroenesa
Kadenpa MeHemKMeEHTa

MPAHATHE JOJIOCPOYHBIX VIIPABJIEHYECKHX PEINEHHHI
B IIPAPOIOOXPAHHON WHHOBAIIMOHHOM AESTEJBHOCTH

OTnpaBHO# cpenyu rIaBHBIX (yHKUHI MEHEMmK-
MEHTa AB/SETCH IUIAHMPOBaHUE. AKTyalbHBIM [IPH
NPHUHATHHA pEU_iGHHFI Ha CTaguax CTpaTernHecKkoro
TMJTaHUPOBAHUS CYMTACTCA CErofHs MOAXOJ, OCHOBAH-
HbI{f Ha y4eTe W COTACOBAaHWM HHTEPECOB BCEX 3auH-
TEpPeCOBAaHHbIX [PYIN — TaK HAa3bIBAEMBIX CTEHK-
xonzuepos. Ha npeanpusitisx Poccuu Takoii noaxon B
obnacty NpUpPOAONONL30BAHUA M OXPaHBI OKPYIKaro-
el cpensl 0cobeHHO BaykKeH JJ1A NPHBIEYEHHS HHO-
CTPaHHOrO KanuTajla, B COTPYAHHMYECTBE C rocyjap-
CTBEHHBIMH OpraHaMi SKOJOrHYECKOTO yIpaBIeHHs 1
KOHTpOJIsl, CO CPeACTBAMH MacCOBOM HH(pOpMaLHH,
obIecTBeHHBIMY OpraHH3alMasMH ¥ B pabote ¢ Io-
Tpebutensmu, ocobeHHO 3apybexxHbiMH. ITpobnema
371eCh COCTOUT B CJIOXKHOCTH NOATOTOBKA M 00OCHO-
BaHUS YNpPaBIeHYECKUX PeLIeHHH, 0COOEHHO CBs3aH-
HBIX C MHHOBALIHOHHOH JEATENBHOCTEIO.

Buespenue nHHOBaLMH B moboi cdepe xo3siicT-
BEHHOM JEeSTENbHOCTH MOXKET JaTh YeThIpe BHAA (-
(exTa: SKOHOMHYECKHUH, HAYYHO-TEXHHYECKUH, COLH-
anbHEIH W sKoNorudeckuit. [log sKoTOrHYeCKUM 3¢-

(hexToM 0OBIYHO TIOHMMAIOT COKpallleHHWe BLIOPOCOB,
cOpocoB ¥ pa3MelIeHnsl 0TXOJ0B BPEHBIX BEILECTB,
yiydqllieHHe HEeKOTOPBIX 3PTOHOMMYECKHX CBOWCTB
(cHHKeHHe YpOBHA Liyma, BuOpauuw # T.1.) H IpYy-
rUX TokasaTeneil, XapakTepusylOIUX CHUKEHHE HH-
TEHCHBHOCTH W OMACHOCTH TEXHOIGHHOTO BO3ZEHCT-
BHs. CyLIeCTBYIOT JBE TPYNIbl METOAOB JEHEKHOH
OLICHKH TaKHX 3KOJOrH4ecKUX 3((EKTOB: METOEL,
OCHOBAaHHBIE HA aHAJIN3€ KPHBBIX PEIHOYHOTO CIpoca,
¥ METOJIbi, OCHOBAaHHBIE Ha JEHEXKHOH OLEHKe (u3u-
YecKHX M3MeHeHHH B OKpy Karolel cpese.
DKOHOMHYECKAs OLEHKA SKONOrHdecKuX 3ddek-
TOB MMEET LIeNbI0 BEIOOP M3 TeXHHYECKH BO3MOXKHEIX
1 9KOJIOTHYECKH [PHEMIEMbIX BAPHAHTOB MEPOTIPHS-
THii TOro (WM UX KOMILIEKCA), KOTOPOE NPUBOIMT K
MaKCHMaJIbHOMY COBOKYITHOMY HPeIOTBPAIEHHOMY
yiiepby TpH CpaBHUTENBHO HU3KUX 3aTparax. OjHa-
KO ClleQyeT 3aMeTHTh, YTO HE BCerja CYIUECTBYeT
BO3MOJKHOCTB OLEHHTH yuiep6 (HaHOCHMBIH HJIH Ipe-
J0TBpalaeMelif) B meHexHo# popme. MHorodaxrtop-
HOCTh, MacIuTabHOCTE U PA3HOKA4YeCTBEHHOCTh YCIIO-
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(Pasder 1. Dxos0rHES

Buii, B3auMOCBA3eH H 3aKOHOB B IIPHPOAE SBIICTCA
ppHuMHON caoskHOCTel Tpd oTope 1 o00CHOBAHHK
Hanbonee 3MQEeKTHBABIX ¢ JKONOIHUSCKOH TOUKH
3peHUA NpoeKkTOB. BLIAENHM BOZMOXKHBIE TOAXOEI
A1 KOMIUTEKCHOH OLfeHKH 2KOHOMMYESCKOH H 3KOTO-
rogeckofl  3(QQeXTHBHOCTH IIPOLECCOB  IPHUHATHS
YIIpaBIEHYECKHUX PEIleHH B IPHPOILONOIL3OBAHWH H
oxpaHe okpyxatoeii cpespl. K HUM oTHocATCA:

— 3KoHOMHUYeckad 2)(EXTHBHOCTh paccMaTpHBa-
€TCA KaK IIaBHEBLA TIOKa3aTenk, a IKonorudeckas d-
{(heKTHBHOCTE — KaK OCpaHHYCHVE, T.6. NPHHHMAIOTCH
TONBKO T& MPOEKTH, KOTOPHIE NPEAYCMATPUBAIOT Me-
PONPHATHS 2KOTOTHYECKOTC XapaKTepa;

-+ BHAYARE BAPHAHTEL peiieHul pazpabarbBaroTed
I PACCMATPURANOTCA © JIO3HLUMH JKOJOTHYECKHX le-
neil He3aBHCHMMO OT JKOHOMHYECKHX, A JIANee CPely
0T0OpanHbIX SKONOrUHecK 3PEeKTUBHEIX BAPUAHTOB
olpenensercs IKOHOMUYECKA 3P hEKTHRHEIH;

— pacCHMTHIBAeTCH MHTerpansHuti obobmaronui
MOKa3aTellb 3KOHOMHKUYECKOH H 3KoJOruyeckol 3¢-
(EeKTHREOCTH, HO BBRAY YacTOH Ka4YeCTBEHHONH Heco-
IOCTABAMOCTY LeneH Takol pacyeT HOCUT YCIOBHALH
XapaxTep.

A pewmensa 3a1a9M HAEHTHQHKAIAN 3KOJOTH-
YECKHX, AaCIeKTOB AESTENLHOCTH TPeAnpHITHH ¢
ONEHKO# HX 3HAYUTENLHOCTH M PAHXHPOBAHMUA 110
CTENeHH 2KONOTHYECKOM OMACHOCTH ¢ NPHMEHSHHEM
Mo6ore B3 BRITEHAZRAHHLIX MOEXONCB HEOOXOIHMO
thopMRpoBANUE CACTEMBI HHPOPMATHBHEIX KPUTEPH-
€B. JRONOTHYECKHE WIIH DIKOIOTO-3KOHOMHYECKHE
xpuTepnH hopMupyrores Ha 6ase o00paboTku uHBOP-
Maryd, HONY4SHHOH B Mpolecce 3KOMOTHYSCKOTO
ydera ¥ MpoBefleHuR DKONMOrHYeckoro aynnra. Odm
AOIDKHBI HE TONBKC OIleHKBATL 3¢dexTHRHOCTE NpH-
HATUS YUPaBIECHYECKUX pemieHwii, HO H  ofecrmequ-
BaTh 3TY 3peKTHBHOCTE, TaK KaK MMO3BOIAIOT BEI-
ABATE OTKJIOHEHWA OT ITOCTABICHHBIX Lienell W BEHI-
CTPOWTh  peasbHbie  TIPOTPAMMBL  KOPPEKTHPOBKH
YOPaBRCHIECKUX KEHCTRHH. .

CoBokyrHOCTb Hanbonee 9acTe TPUMEHSEMEIX B
Poccurt u 33 pybexoM AHATHTHYECKAX METOIOB
obocHOBaHUA M oTOOpa 3dDGEKTHBHEIX SKONOrHue-
CKUX HPOEKTOB NPeICcTaBIeHa B TAONHIE,

ARANK3 TPHBEJCHHBIX METOAOR HOKA3all, 4TO Ka-
XJBIH H3 HUX o0imafgaeT JOCTOMHCTBAMH W HEHOCTAT-
xaMi. Haubonee pacopocTpaHEHHBIMHM OTPMIATENE-
HBIMH MOMEHTAMH WX ABIIOTCA WHOOpPMANHOHHLE
OTPAHMUEHES HA HCIOIB30BaHHe (UIPAKTHIECKHM I
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BCEeX MeTOHOB, 8 ocobennocty g 3-7, 10-11, 13, 15-
r0), CIOKHOCTE Ouenks {0co0eRHO ANA KOMITEKCHBIX
nopxomos — 4, 5, 6, 11), cmenu$ugHOCTE 06/ACTH
npuMenerds (MeTomsl 3, 5-9, 15), memoctarovHas
J0CTOBEPHOCTD (KpHTEepHH 3, 5, 6) u UHOPMATHE-
rocTE (mokasatenmm 12, 13, 14), oTcyTeTeRHe ydera
B3AaUMOQCBAZA C CHIBHBEIMHM H CﬂaﬁBIMH CTOPOH&MH
JeITeIEHOCTH TPESANPRATAS H ero CHCTEMOMH dkono-
ruyeckoro yuera. HeT OfHOTO «IydInero» KpHTepHs
MM metoja. JIOCTOREpHO ompenendts 3(PQeKTHB-
HOCTH MPUPOAOOXPAHAEIX MEpOIPHATHE MOMHO Ny~
TEM KOMIUIEKCHOH CIIEHKHA Ha OCHOBaHUM HECKONBKHUX
Tiokazatenei, 4ro npeacTaBiiercd AOBONEHO TPYIO-
eMKHM TpoleccoM. B cBere sToro GakTa CErofHs
0co0eHHO aKTyanbHa 3aia4a  paspaloTKd  HOBEIX
CPEABHHUTENRHG IIPOCTHIX B onpe,neneﬁlm, HO J0CTO-
BEPHBIX METOAOB IKOHOMHYECKOH OLEHKH MpHpojo-
OXPANHBIX MEPOIPHATHH M TEXHONOTHIECKIX pelle-
HEl v mpopomkenus paGoTE! Haf, COBRCPUICHCTBOBA-
HEEM CHCTEMBl CYHNIECTBYIOMIAX. B KadecTse ogHoro
B3 TAKHX METCNoR MOXKHO IPSLTOKATE ONpeaeIeHne
yiepbo- H OTXONOEMKOCTH TIPEANpUATHIH, Mpous-
BOACTE, npoextor [1], [2]. Onuako Ins RBLIBIEHNS
TIpEHMYILECTE M HEZOCTAaTKOR, a Taxoke pazpaboTku
KOHKPETHLIX MEXaHW3MOB NPHMEHEHHH 3THX [0KA3A-
Tenell B HHBECTHIIMOHHOM IUIAHAPOBAHHN HEOOXOMM-
MEL ZONONEUTEIEHEIE HOCHEIOBaHHA,

TlpuMeHeHHE pACCMOTPEHHBIX METOROB OLIGHKH
3KoJIoro-skoHoOMAUeCKOH 3(PQeKTUBHOCTE Ha Ipax-
THKE NMOITAIMHO M B YETKOM [I0CHEI0BATENRHOCTH 110-
Ka3aH0 B BUAE DIOK-CXEMBI MPOLIEcca NPUHATUA
YIpPaBICHYECKHX pellleHyi » obnacTH NpHpoAOnOnb-
30BAHMS H OXPAHBI OKpY:RAomEH cpensl (puc, 1).

B ocHOBY paspalorin 6I0K-CXeMbl HGHOMNEH CH-
TYAUHOHHEBIE TOAX0M, TOCKONEKY OH Hanbollee [IoIHO
OTpaxkaeT IpoOMeMbl, BOSHUKAFOINME [PH YApaBJiIeH-
YecKOH KeATeNLHOCTH, YHHBEPCATieH M COAEpIHT Me-
TONBL, HCOOAL3YEMRIE B APYTHX MOAXOHAX (CM., Ha-
npumep, [3]). Tloarotoeka penrenrif oCyMeCTRISETCS
Ha OCHOBE BCeil COBOKYHOCTH WH(pOpMAaLpH O CH-
TYAlHH, ee TIHATEIBHOTO aHalTH3a H OeHOK. B mpH-
peleHHON OMOX-cxeMe DeTKO BHIOENEHB! OCHOBHEE
ATanel IIPHEHATHR pememﬁx H WX TeXHOINOIKEYecKad
[OCNIEN0BATENBHOCTE. MCIIONE30BaHAE €€ Ha IpaKTH-
Ke, Ha Halll B3, o0aerdut mponeccs paspaboTkd 1
MPHHATUS YIPaBRIEHYUCCKAX pellleHdd B cdepe mpn-
DPOAOTIONE3CRAHUA M OXPAHBI OKpYKatoieil cpe/ibL.



Paader 1.IKOAOTHH

Tabruya

MeToan! TEXHHKG-IKOHOMIYECKOF0 AHATH3A IPHPOECOXPAHHEIX NROEKTOR

MeTOIRI SKOIOro-3K0HOMHYSCKON
OICHKH MPOCKTOR

KpurepuH ouehkH

1. Anaan3 sarpar-pesynsTaros {A3P}

2. Ananuz addextusHocTr 3arpar (AD3)

3. MuorokpHTepranLHeIH aHATHI

4. Onenka Bo3IefCTBII IPOEKTA Ha OKPYRACIIYIO cpeny (OBOC)
5. MeTol KOHTPOJILHEIX CIHCKOB

6. Meron marpun

7. MeTon muarpaMME! TOTOKOB

8. MeTon coEMEMEHHOTO AHAIIKSA KApT
9. MeToa paciera HaTEKHOCTH

10, OnpeaencHyle SKOI0THIECKOIO PUCKE

11. Merone pacueTa arperHpoBaRHLIX HOKA3ATENSH JIKOIOrHIECKOTO
BIHSAHHA

12. ABCIXYZ - ananuz

13. OI'I])GI[EHCHHC {IXKOIOTHYCCKOrO CICha»

14, OmeHKA «IKONOTHYIECKOTO PHOK3IAKE)

15, Dxonorugeckoe xaprorpadHposanHe

Drouomumeckas 3¢PeKTABHOCTE IPOCKTA

PenrabennLHOCTE OPOEKTA

Koshdurimenr 3dipekTeBHOCTH HHBECTH 1H

CpoK OKYIaSMOCTH TIPOEKTA

HuckonTHPOBAFNKIH CPOK OKYTIAEMOCTH [IPOEKTA

HHerstit AHCKOHTHPOBAHEERIN JOX0KN '

Hiunexe pentabenhHOCTH HHBGCTHILHI

BryTpennad HopMa ©HpHOBUIM HHBECTHIMH M
IpYTHE

Kpurruecknit 00seM IPoTyKLIKRA

{IpuBeEHHEIE 3aTPATEl

HHrerpupoBaHas OUeHKa, HodydacMad IyTEM
CYMMHPOBAHUA «B3BEIMCHEBIX? HATYDANLHAIX H3-
MEHEHHH PAZHOKANECTREHHEIX PE3YILTATOR

MHo®eCTBD TOKA3aTENEH B KOMIUICKCE

Cyvsda KonmdccTBeHHOM (Kax mpasuno, B Ban-
nax} ONENKW BWIOB BOZACHCTBHMH, NPHCYINHX pac-
CMATPHEAEMOMY OOBEKTY

Cymma GaninHbiX OUCHOK MHTEHCHBHOCIH BO3-
HeHCTBHA U Cr'o BECOMOCTH

[MocrenoBaETENSHOE BRISRICHHE H OPOIHOZHPORA-
HHE 3aBHCHMOCTEH MekTy BOZOCHCTBHEM H Ero
MOCNEICTBHAMH

T170Inans TeppHTOPUE NPSANGNAracMEX BO3NCH-
CTEYI Ha KapTaX-CXeMax

DroHOMRYECKRH 3(BQekT OT NoppIEHHS HaneK-
HOCTH TeXHOOIHYESCKHX CHOTEM

DRONOrHUeCKUi PHCK IPOCKTOB

HHaekcsl BO3AEHCTBMA DPOEKTOR HA OKPYXKAO-
LYK epeny

KoaddruperTri SKRHEATCHTHOCTH TEXHOTEHHOTQ
BO3IEHCTRHS

Hnpexcr 6e30TXGIHOCTH ¥ GE30NACHOCTH H ARY-
rHe

VPpOBEHE WepapXud XaXA0r0 IpOSKTa, OLEHH-
BaeMEIH [0 TpeM KAYECTBEHHEIM ¥ TPEM KOMHYECT-
REHHEIM [OKAZATEIAM

Ilmomans TeppUTOPHH, HEOGXONMMAS M ACCH-
MHJIANHH BCEX BUNOB BO3NSHCTBHI HA OXPYXKAK-
IRYIO CPCIy

Macca win 0ObeM KCIHIONE30BAHHEIX MPHPOAHEIX
PECYPCOB Ha {IPOM3BOACTEO €IHHHLE! IPOIyKLIHH
3a BLIMETOM MAcCel MM o0beMa TaHHOH NpoayRIknH

Bo3aeficTRHE HA CYIMIECTBYIOUIME H NOTEHUMAN -
HEIE  KJIOUSBHIE  IKOJNOrHEeckHe  npobnemel,
OTpaKeHHBIE H OIHCAHHEIE HA JKOIOTHYECKOH
Kapre TpelIpuaTH




Pasder 1. IKOAOIES

Tonyuenue nepBHYHOR HRGOPMALIMHA B NPOLIECee MPOBEACHHA SKOIOTHICCKOI0 yIeTa,
KOAOTHHECKOI0 ayAHTA, MOHWTOPUHTA H Jp.

v

IocTaHoBKa UGNeH: CHHACHNE YDOBHS H MOBBILICHAE 5 (PERTHEHGCTH IKOIOTHUECKHX 3aTPAT NPeIIpUATHE

v

OupeaeneHue HOPMATHBHLIX U HEKTHHECKIX PACYCTHEIX SHAYCHUIA IKONOrO-3KCHOMMUMECKHK MoKasarene

Y

Conocrarienune pac-

TCTHBIX H HOPMATHE-
HEIX 3HAYcHHE

Brraanenne cnadsx MeCT M Pe3epBOB MOBRIHEHHS 3P HEKTURHOCTH SKOTOIHYECKIX 3aTPaT

v

T'enepupoBasue aNETEPHATHBHBIX BAPHAHTOR PEILEHHI (MCCIEZI0BaHEE BOSMOXHOCTEH)

. I v '

MuruMMI IS Tlonsmnenne CHIXEHNS lpusencaune
OCTATOYHEIX CTOWMOCTH PECYPOOEMKOCTH CHCTEMB!
OTXGI0B OCHOBHBIX {cTparerua IKOMSHETH-
NPOHIBOACTBCHHETX HRCTOTO MeHTa
dosnon TIPOM3EOACTEA)

v v v v

OTbop OCHOBHEIX BAPHAHTOR YIIPABIEHUSCKIX BO3AeHCTBAN M WX COYETAHMA

\ 4

PazpaboTka POTHOIHBI CUEHAPRSE PAZIHIHY CHTYAIMH

] v

—
JKCTIEPTHAS OLEHKA OCHOBHEIX BAPHAHTOB YIIPABIMOMMX BO3IeHCTRHI
(VHIHBUIYANEHAS B KOMICKTHBHAR)

v

TipruATye yOpariendeckix pelieHuii

v

Paspaborka nrata neHCTBHE, 4aCTEIC KOTOPOTO MOTYT OBTh 3aKMOUCHHE A0GPOBONSHEIX IPHPOJOOX PAHHBIX
COTNMAINEHHH, CTHMYIIMpOBaHHe NTepcoHana 1 Ap.

v

PC‘.BJIHSBJ.H-‘IE H KOHTPONE BEINCGIHEHHY THIaHA

v

AHanW3 PE3yNETATOR PASRMTHA CHTYAIHH,

B TOM HMHCIE BEIIONTHCHAA Tpeﬁcnamm MpHROA00XPARECT) JAKOEQIETSIECTRA

Prc. 1. Bnok-cxeMa OCHOBHEIX 3TANOB pa3paboTKH H IPHHATH YIPaBHEHIECKHX penieHAR
B [IPOLECCE NPHPOAOOXPAHHOTIO HHBECTHUMOHHOTO IUIAHHPORAHHS
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ITYTH PENIEHHAA NPORJIEMBI YAPABIEHH 3KOJOTHYECKHMHU PACKAMH
B ATPOIMPOMBIIIITEHHOM CEKTOPE POCCHH

Peanuiaiusi centCKOX03MHCTBEHHBIX IIPOLECCOB,
ocoDEHHO B 3eMIIEAenuy, XapakiepHulyercs Heompe-
AEJICHHOCTBEC ¥ pUCKOM. B CBA3H € 5THM B ATPAPHOM
CEKTOPE Pa3BUTBIX CTPaH Havke OpU OTHOCHTENLHO
CTA0MITEHEIY YCIOBUAX XO3AMCTBOBAHMS 3HAMHTENB-
HOC BHUMaHHE YIEIAeTcd OUEHKE M YIpaBiAeHHIO
aKonorugeckuMu puckamu. CornacHo 3axomy PO
«O6 oxparHe okpyxawleit cpensdy, IKONOTAYSCKHH
PHCK - 3TO BEPOATHOCTE HACTYIUIGHWS COOBITHA,
HMEI0IIEro HebNarompuUsTHpIe MOCIEJCTBAS LA MPH-
poanoH cpenel W BEIZBAHHOTO  HErATHBHBIM
BO3JIeHCeTBUEM XO3THCTBEHHOH H WHOH JedATelLHo-
CTH, YPE3BRIMAWHBEIMM CHTYAUHSMH NPHUPOJHOTO W
Tex"orenHoro xapaktepa [1]. OxnHol n3 ocHOBHBIX
TPHIAH BOIHHUKHOBEHMS 3KOJCIMYECKHX PHCKOB B
IEMIENCIHN SBISSTCH NOBBIICHKOS HCIONB30BAHHE
XHMHYECKHX BEINECTR JUIA DEeryNUPOBAHHA ILIOACPO-
AU IMOYB U DOpLGEl ¢ OONEe3HAMU W BPEAUTEIAMH
pacTenuil, YeTpaKeHue NAHHOH NPWUUMHEE ITYTEM CO-
KpallleHUs HCTOML30BAHMA WNH OTKA3d OT IIpUMEHe-
HHA arpOXUMHKATOR, ORATONIPHATHO RIKAS HA SKOIO-
rUYecKyIo 00CTaHOBKY, IPHBOIHT K BOSMOMWHEIM MO-
TEPAM Ypokad M JOXOAOB CENbXO3POU3ROJUTENEH,
TlocTeneHHO HakamuBaeMbldl B Poccur ONEIT pere-
HHA HomofHEX mpobiem IenecoobpaiHo OpoaHamv-
SHPOBATE TIOA YIVIOM 3peHus 32py0eHOoH MPaKTHKH.

PaccMmoTpuMm AWHAMHKY MPUMEHESHHS arpOXumpi-
KAaTOB M Cpe/CTB 3AIUTH! pacTeHMNH HE TEPPHTOPHE
Poccunt ¢ 1999 mo 2002 rr. IpenctasuM Jadubie B
Tabnuunoit Gopme (Tabn. 1).

Kak Bugso u3 tabn. 1, B PoccHH 3a mocnegHee
BpEMH COXpaHseTcs TeHACHIHS K YBEIHYEHHIQ BHE-
CEHMS MMUHEpPATLHEX yaoOpeHHi, a Takke CpeacTB
3alUTELl pacTenyil. OgHOBpEMEeHHO HEeyXJIOHHO CHH-
HAETCA MeTUOpATHBHAA O6PaBoTKa MOYB, ITO BEI3BA-
HO HEJOCTATKOM HeODXOAMMEIX MalliH ¥ (HHAHCH-
poBaHus. JI1 UCTIpaBIeHHs FaHHOH CHTYALUH JOTXK-
Ha OmITh pa3paboTaEa CTpaTerus CHUNEeHHA HCHOJb-
30BAHUS arpOXUMHUKATOR U1 YIIyYOIedHs IKONQrHYe-
ckoli obcTamoBkW Ha Tepputoprn PO. Ilposenem
aHAIIU3 BO3MOACHSIX CTPaTeryi ¢ y4eTOM HUX CUNBHEIX
¥ cafbiX CTOPOH, A Takke HOCNEACTEHI | 1enecool-
PA3HOCTH AIX NPUMEHEHNA B Poccun.

Cmpamezun 1. 'ocyOapemeentoe pezynuposanite
RPUMEHEHUA AZPOXUMUKAMO8

B Poccud npeuMymIecTBEHHOS BHUMAaHHWE IOKA
YAENKeTCd alMHHHCTPATURHOMY BO3JIEHCTBHIO, pery-
AUPYIOIIEMY H DErVIAMEHTHPYIOLIEMY HPWUMEHEHUE
arpoXUMUKATOB, KOTOpPOE B MONHOH Mepe ne oTtpado-
TAHO. AIPOIKONOTHUECKHE MPOrPAMMEL, CIELHUARBEHO
HAUPABNSHHBIE HA CHUIKEHHE HCIONb30BAaHWA arpo-
XHMMKATOB B CEJILCKOM X034HCTBe, M Y9&T CBA3aHHBIX
C 3THM JKOJNOTHYECKHUX PHCKOB B Poccuu 1o nocnen-
HEro BpPEMEHH Ee pazpabaTelBanuck. YacTHuHC 2TO
MOXKHO O0BACHATD TEM, YTO IpPUMEHEHHE arpPOXHUMH-
KAat0B PerMAMEHTHPYETCA LENEBLIMA KOMIUIEKCHEIMH
NporpaMMaMi pasBHTHS OTpaciy, $heaepansaoi mpo-
TpaMMOH coxpanenus GHopasHooOpasnd ¥ ApyTHMH.

Ipennaraerca paspabotate DelepalbHyld Iene-
BYIO TIPOTPaMMy MOHMTOPHHTA TIPUMEHeHHs ynobpe-

7
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Tabruya I

Brimonaenve ArpigMHYeCKHY paﬁtrr H OOCTABKA MHHEPAITLHBIX y,uoﬁpenuﬁ, JAMHTA pac*renuii

2002 . x 2001 1.
TloxasaTens HeNORB3ORAHKA Eavamest 1999 . 2000 T 2001 1. 2002 .
ArpOXMMUKATOB M3MEPEHHS % +,-

TtocraBka MHHEPATLHAIX

yrobpensit TEIC. T J.B. 12164 1318,7 14616 1422,4 97.3 -39.2
Memaoparusnas  obpabotka

moun TRIC, I 12,1 17,0 6,6 5,0 75,8 -1,6
Brecenve MMHEEPAILHEIX !

yAoOpeHMi TION CenbeKOX03aH- | ThIC. TOHH

CTBEHHEIE KYJIBTYPEI I.E. 11322 1360,8 1345,8 1479,0 109,9 1332
Buecenwe OPTAHRYSESKHX

yiobpenuli 08 cenbexoxo3ai-

CTBEHHLIE KYNLTYPEI MNH. TOHH 69,1 66,0 59.6 60,6 101,7 1,0
3JaimmTa NOCEBOB CEILCKOXO-

39ACTBEHHBIX KYMbTYp OT Bpe-

Aureneit, GonesueH U COPHIKOB TEIC. T2 257540 | 32656 38337 36339 04,8 -1997,5
TocTapneHO CPecTd 3aNIMTAL

pacTeHnH TOHIH 29309 25191,0 28693,6 309127 108 22191

Hpumenanye; coctapnero no [4].

HUH ¥ HecTHHHMAOB. JlorHadee Gyaer cBA3aTL ee ¢
bynymed Exunoit rocymapcTBeHHON cuMcTeMol 9Ko-
JOTHYECKOre MOHHTOPHHIA, KOTODasA, B CBOXO O9e-
pehb, GYOET ABNATHCA COCTABHEIM 3BE€HOM B CETH TRO-
GanpHOro 3KONOTHIECKOTo MOHMTOPHMHTA [2, ¢. 200].
B nepeyio ouepens HeoGXONMMO HCCIEIOBATE Hebna-
TOTIPUATHRIE C JIAHHOH TOUKY 3peHMA peruonnt Poc-
CHY, BbIASBMTh NPHYHHBI NOBBIIEHHOTO NPHMEHEHHS
arpoxuMHkaToB. [lamee paspaborate mng Kamuoro
per#oHa CBOK arpo3KONOrHUeCKYH) INpOrpaMMy C
y4eToM (QRTOCAaHUTAPHOU, CAHUTAPHON W IKOJIOTHYE-
¢KOH 00cTaHOBKH, NOTPeOHOCTA PACTEHHMH B arpoxv-
MHKATaX, COCTOAHMS NINCHOPOAMS 3IeMeflh (ITouR), a
TAKKE ¢ YYETOM PALMOHOB KHROTHEIX. 3aTeM Heob-
X0IuMO paccuutath ofbem GHHAHCHPORAHWS pa3pa-
SOTaHHBIX MEPONPASTMI IOCYApCTBOM M TIONy4Yae-
MbIe 3bhexTH B HpucTYNaTh X peannsaudH IIpo-
rpamMM. JlaHHEIA TIpoliece JOMKSH HOCHTE MTCpAlH-
OHHEIH XApakTep, a HeoOXOOMMEIE KOPPEKTHBEL
JOIDKHBEI BHOCHTECA CBOSBpEMEHHO, B pesynntate
ACJDKHO UPOH30OUTH CHHMXEHHE UCIOIB30BAHAA Arpo-
XUMHUKATOB ¥ NECTHULIAAOB, & BMECTE C ITUM Y/TyHIle-
HHE 3KOOTHHECKOoH 06CTaH0BKH.

K wemocrarxy maHHoOl ¢Tpareruu MOXHO OTHECTH

JOCTATOYHO JTHTSNLHEIH CPOK WosABNeHUS »ddexra,
KOTOPKIi K TOMY 3¢ MOXeT OBICTPO HCUE3HYTh.
Cmpamezua 2.  KoMmneucayuoHRo-pecnamenmi-
PYIOUee CHUNCERNE IKOROZUYECKO20 PUCKA
Peanmnsyeman B Poccuu eTpaterys CHHXEHHA KO-
JOCMYECKOr0 PUCKA OT HCHOJIb30BAHKA ArPOXHMHKA-
TOR UPEAYCMATPHUBACE, ¢ ONHOM CTOPOHE, coDArOAe-
HU¢ YCTAHOBACHHEIX PETTAMEHTOB M HPaBUI NPHME-
HEHWS TECTHLMAOB M arpoXUMMKATOR, HCKIYAIOLHX
MX HETaTHBHOE BO2JEHCTEBME Ha 3M0POBEE NIOAEH H
OKPYXKEANUIYK NPHPOIHYH) Cpedy, a ¢ Apyroft — ¢u-
HAHCOBOE W TeXHWIECKOe Toolmpedye (epMepoB ¥
CHHKEHMIO MTPHMEHEHHs arpOXMMUKATOB ¥ COOTRET-
CTBEHHO K YMCHBIICHHID 2KOIOTHYECKOTD PHCE:.
IIpeanaraercs ucmomE30BaTh onbit EBpocoiosa, a
HMEHHO noloxeHus kounmenuum 1992 r, «Coser pe-
T'ynupoBaHus 20782 110 METONAM BeZEH A CETBCKOXO-
3MACTEREHHOTO MPOH3BOJCTEA, COBMECTHMEIM ¢ TpeDo-
BAHHAMY 3AINMTH OKPYHAIOLIEH Cpelbl U YIPABICHAS
B cenkCkoli MecTHOCTHY [3, c. 121]. CornacHo man-
HOMY AOKYMEHTY, HOTepH (hepMepoB OT CHUKEHHN
Ypokasg M3-33 YHaCTHA B PKOJOIHYECKHX TIpoTrpaMmMax
KOMIICHCHPYIOTCA  paclpesielleHHieM PHCKOB 4Yepes
CTPEAXOBRAHAC CHCIHAIBHEIMH [OCYTAPCTBECHHEIME H
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YACTHREIME KOMIIAHMSAMM, 4 TAKCKe BOBNEUEHHEM (ep-
MEPOR B MPOTPaMMB! EOANEPKKN IIEH HA IPOIYKIEIO
M MX A0X0noB. BepxHull ypoBenb nnarexkedi, cTu-
MYTHPYIOMHX (epMepoBR K ZOOPOBONBHOMY YYACTHIO
B arpO3KOJIOTHIECKHX CXEMaX B COOTBETCTBHH C
Konuenuuamu perymaporapns 2078 u 746/92, ycra-
HABJIMBAETCH HCXOAS M3 ydera TpexX KpHurepues [3,
¢, 121-122]: 1) moueceHHBIXx H3ASPKeEK; 2) oxmupac-
MOTO JI0X0H2; 3) CTHMYIUpYIOLEro dJIeMenTa (ycra-
HaBJIMBAEMOT0 HA YPOBHE, KOTOPBIH HE NPEBBIIIAET
20 % ot oxumaeMorc goxona). lIpH 3ToM npeMuio
CREJYeT PpacCMATpHBATL KaK KOMIEHCAUHIO 3a H3-
nepxkkd ofecnedenus JKONOTHIECKoro obllecTseH-
Horo Grara, a He Kak cyGcuImo,

HepocTaTKoM HaHHOH cTpaTeril, Ha Halll B3[IILJ,
ABIACTCH CIOXHMOCTE IPOTHOZUPOBAHES TOHECEHHLIX
H3IEKEK ¥ 0KWIAeMOro JI0X0HA, T.K. KPOME SKOHO-
MU4ECKOH HeCTabUNEHOCTH CYINECTBYET BEPOATHOCTE
IPUPOJHBIX KAaTAKTH3MOR (HABO/IHEHHUE, 34CyXa, XO-
nopa), KOTOPYH HEBO3IMGKHO Ipeackasath. Kpome
TOTO, pealU3aus WHCTPYMEHTa CTPaxoBadys noTpe-
ByeT co3maHus paBoBOi Oaspy, NpoReAeHUs uHpOp-
MALHOHHO-PAYbACHUTEIIEHON PaboTei CPesy CEllbX03-
HpousBoAuTeNeH U 3HAYUTETHHEX (PUHAHCOBBIX 3a-
Tpar.

Cmpamezun 3. Henonvaoeanue Hayumbix gocmu-
DICEHUT O MUHUMUBAYUE IKOI0ZUHECKUX PUCKOE &
AZPONPOMBLULTIERROM CERMOPE

Ocoboe 3HAYCHHE HMEIOT OCYIIECTRIAEMBIE HBIHE
B MacinTafax crpaHsl pa3paboTka U BHEAPEHUE HOBO-
ro TIOKOJEHHA NaHzmadHO-OpEEHTUPOBAHHBIX CHC-
TEM 3eMIEAEIEA. B Takux cUCTeMaX HCIONb30BAHHUE
BCEX BHJIOB AHTPOICPEHHEIX PECYPCOB, B TOM YUC/IE U
ArpoOXUMHKATOR, ONTHMANIEHO MMHUMH3HpYeTca [3,
c. 124]. Tlpennaragtcs YBeTWYHATE PUHAHCUPORAHHE
HAYUHLIX pa3paboTok B 00NAcT NMOBRIIIEHHA YPO-
KafHOCTH HPH COKPALISHHH IPHMEHEHHS aTPOXUMH-
xator. K mpumepy, co3patk cidcreMy HETETPHPORAH-
HOH 3amuTe! pacTeMuil, BHEAPATH Ha LIEHTPATIBHEIX H
YEPHO3EMHBIX IINOMATgX POCCHA CHCTEMEL KATIENTBHO-
IO TNOJ¥EA HEKOTOPEIX BHIOR OROTIEH.

I'nasuoif npobnemoit nanuo¥ cTpaTeriy ABIASTCH
HefocTaTeIHCe (DHHARCHPOBAHHE HAYKH B IIEJIOM H B
arpoNpPOMBINUTCHHOM KOMIUIEKCE B HacTHOCTH. He
BHIIENAIOTCA JEHEXHEBIE CPEACTBA Ha MpoBejeHHe
BRXKHBIX JOATOCPOYHBIX HCCIEOBAHAH BIHSHMA ar-
POXMMHAKATOR M [ECTHLIHAOR HA XKHBHIE OPraHU3MEIL
pHPOIY, KOTOPEIE MOLTY OBl NOMOYE B OOpeIeNeHIH

NeHCTBRTENRHO JOMYCTUMBIX 00BEMOB NPUMEHCHHS
ATPOXMMHKATOB. B OCHOBHOM HCCNISAYIOTCA CIyHaH
OCTPOTO TOKCHKOJIOPHYECKOTo oTpaBneHusd. Paktrdec-
cku 0e3 mpoBeldeHus TAKHX KCCIeNOBAHHH HENOHAT-
HO, 710 KAKOTO YPOBHA HEoOXOZHMO CHEDKATE TpUME-
HeHUe AarpoXHMUKATOB M MECTHLMIOB B JOATOCPOH-
HOM TIBPHOAE.

Cmpamezus 4. Cosdanue  undopmayuonro-
ARATUMUYECKOT CUCTNEMbL YAPABACHUS DUCKAMU

B coBpeMeHHBIX YCIIOBHAX COXPAHEHHWS E Cellb-
CKOM XO3MICTBE XECTKUX {(PUHAHCOBLIX OrPAHHIEHIH
H3yueHWe LPUPONE], WCTOYHHKCB, PA3IMEpPOB W TIO-
ClieICTBU peaT3ailEd KAk JKOMOTMYecKuX, Tak M
JPYTHX PHCKOB Afd MPHHATUS HAMAYYIOHX YnpaBieH-
UeCKMX peIeHmil 3HaunuTebHO paciuupsercd. Ocos-
HAHHLIH, & TeM Oomee OlGHEHHEIH PHCK IIOMOraer
YMCHEIOWMTE OUCBHHbIE TIOTCPH M M30EHKATL HOBBIX.
Jna nomotiu cenpxo3nponscauTensM B Poccuu pea-
nB3yeTes gegepanbHas NporpaMMa co3TaHus HHpop-
MalHeHHO-aHanuTedyeckol cayxbel APHIC, oCHOB-
HO# 3amaveil KOTOpoH ABIMETCA PasBHTHe KOHKYpPEH-
TOCIIOCOOHQCTH arpapHoro CeKTopa NyTeM OKasaHWs
CONEHCTBUA CEeNbCKHM TOBAPONPCH3BOAMTENAM B
DPHHATHY 00OCHOBAHHbLIX JKOHOMUYECKUX PelICHHH
[3, c. 125],

Cospasupe HHQOPMALMOHHO-aHANIITHYECKOH
enyxk6el cenpxosnponssogutenelt Oyaer sddeKTHB-
HBIM TONBKO B TOM CAIy4ae, ecau OyAYT 0XBa9eHb! BCE
PErMOKE! M TOCTYN K Hell OyAyT UMeTh OORBIIMHCTBEO .
censxonponsroauteneit. Ho cosnanue takod ciyx-
6pr O3 oco3HaEug (QepMepaMy BAXHOCTH OXPAaHe!
OKpyxaroineif cpensl OYAET B 3KONOTHEECKOM CMEICHE
nouTH econesHo.

Cmpamezua 5. Hobposonvro-cmumyaupyroujee
CHUNCENUE NPUMERERUA dePOXUMUKAMOE

Ucnonnays onuit CILLA, npennaragrcs CO3zaHue
TPOTPaMM, OCHOBAHHLIX HA OCO3HAHUH (epMepaMu
TOTOQ, 4TO BEIFTPHIL OT COKPALEHA 38TPAT HA XHUMH-
KaThl d NOTy9aeMBIX IK0J0THIeCKUX BEINOJ, KOMIIEH-
CHPYET PMCK NOTeph ypoxad. B nadgHOM Coydae Moxk-
HO YBEAWYUTE HANOT Ha PO3HMYIHEE LEHE] aTPOXHMH-
K4TOB A0 TAKCI'C YPOBHA, YyTOOB! OTAMCIEHUA MO 3TO-
My Halnory crpeMHnUcek OB K MHGPEe BOSMOKHLIX N0-
TEPE OT OTKA3# NPUMEHESHAA arpOXuMHKaTOB. O,T_LHa.KO
BHICOKHE HAJOTH MOIYT BBI3BATH HEIRTHBHEIE NOCHE-
CTBHA - CHIDKSHHE YPOXKAKHOCTH [0 KPHTHYECKOro
YpOBHS, YXYMIICHHE (UHAHCOBO-X0O3AKCTBEHHOIO
COCTOAHMS NpelnpuArus, noaTomy Ttpebyered ne-
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Pazdea 1.IKoAOTHSA

TANRHOE M3YYeHHe CPelBHX PErHOHANBHEIX H3AEPKeK
Ha aTPOXHUMMKATEL

HecMoTps Ha 3KOHOMUHECKYE0 M 3KONOTHUECKYIO
3 PEKTHBHOCTR J00POBONIBHO-CTAMYTHPYHOLIETO
HOAX0fa, GH He NONy4Yusl IIMPOKOTC NpEMEHESHUT
Haxe B CIIA. B srolt cHTYallHi HadHHAKOT AeHCTBO-
Bath aQgdert «(e3buneTHoro maccaxupa» W bec-
arHocTy odulecTEeHHbX Gaar [2, c. 144].

CeelleM pe3yNbTaThl aHANH3a BO3SMOXCHBIX CTpaTe-
riid YOPABEHAS 3KOMOTHYSCKHMU DHCKAMH B arpo-
HpPOMBIIINIEHHOM KoMIiekce Pocci B MaTpHIy pe-
ureruit (tabm. 2).

Jampee Tabnm. 2 TOKAIBIBAIOT, YTO SNHHCTBEHHO
TIpapdiALHOR CTpaTerud YIpaBlIeHyNA PHCKAMH, BO3-
HUKAIOIAME BCNEACTBME CHIDKSHUS TIPUMEHEHUH
ATPOXHMHKATOB WM [ECTHIMAOE B CENBCKOM XO3MHCT-
Be, He cYIieCTRYeT ¥ HeoGXOoMUMO HCTIONB30BaTE BCE

TpeANMKEHHBIE CTPaTernd KOMImiexkcHo. B mepayio
odepens TpedyeTcd YAENUTH BHWUMAHWE TOCYAapeT-
BEHHOMY PECYIHPOBAHMIO PelICHUs MpobieMbl Tiepe-
X0fla HA SKONOTHYECKH 0e30nacHble CEIbCKOX03AHCT-
BEHHBIE TEXHOJIOTHH, CO3JATH CIELHUANBHY (ene-
paneHyi0 Tiporpammy. Hicxond u3 poccuiickol nei-
CTBYTETRHOCTH, A0OPOBONEHO-CTUMYIIHPYIOISE CHH~
JKEAHE IIPEMEHEHHA ArPOXHMWKATOB HE ITPHHECET
cymecteenHore 3dderta. Hmeer nepcnekTrBy pas-
BETHE KOMIOEHCAIMOHHO-PerTaMeHTHPYIOIETO CHHE-
AEHUY 3KONOTHYECKOTO PHCKA, KOT/IA CeIbXO3Npous-
BORUTENREH CTHMYIHPYIOT NOCPEACTBOM (HMHAHCHPO-
BaHus ¥ ofecmedeHns HeoGxoaumoH TexHuKod, Bax-
HO YRETHYHBATh (DEHAHCOBYI0 W HAGOPMALHOHHYIO
TIOJUIEPKKY CENbCKOrO XO3MHCTBa, Tak kak 0es Hee,
KAK TOKA3bIBAET MUPOBOH OIBIT, ArPOKOMIINGKC HE
MOZKeT CTACHIEHO (YHKITMOHMPOBATE.

Tabruya 2
MaTpHua CTpATern4ecKu) pemendi npoblieMbl ¥NIPAB/IEHHE IKOJOFHIECKEMH PUCKAMU
B ArPOTIPOMBINLIEAHOM CEKTOPE IKOHOMHKH
Crpaterna [MpermyiuecTBa {BRIMIH) HegocraTku (H3gepiKKH} Tocnsscraus

1. l'ocymapeTrRentos
DErYIMPOBAHME IPUME-
HEHHA ATPOXMMMKETOB

Obs3aTensHbId 1711 BOEX, Xa-
PAKTED NPOBEIEHHS; YeTKHE
HOpoTpaMMEl nelicTsril ¥ ¢TaH-
JapTEI

JnantensHoCTE paspadoTkn
NPOTPamMM; BepOATHOCTE
nonydenus HeGoIEIoro
sbdexra nua pepmepos

KomMmekcHoe ynyuImerme
SKOJIOTHIECKOIQ COCTOSHIA
Ha CENBX03YIOOBAX

2. KoMneRcalpoHHe-
DETNIAMEHTHPYIOLISE
CHYOECHHC IKOJOrHMa-
CHOI'C pHCKR

CCJ‘[BXO3H]30H3B0}IHTGJ’IH CaMH
3AMHTEPECOBAHE! B CHIKEHIMH
OpUMEHEHHS ATPOXUMHKETOR,
OHH NOJYIa0T KOMICHCAITHID
33 BO3MOMHBIC PHCKH OT
T0OCYJapCcTRa

PUCKH TPYNHO DACCYHTATE
W3-32 MHPOPMAaTTHOHHBLX
orpainuernl; Tpelyer
SHAYHTCILHOTD qJHHaHCH-
POBAHHA CC CTODOHEL FO-
CYIApCTRa

[TonyueHue BRITOA CENBXO3-
NPOU3BOIHMTENAMH IIpH CHH-
RKEHYUM PHMEHEeHEA
ATPOXHMHEATOR; NONHEPHKA
€O CTOPOHEI FOCYAAPCTBA

3. Mcnonesosauve ua-
YYHBIX JOCTHKCERH
I8 MMHEMMSANMH
9KOIOFHUECKHX PHCKOB

Haywnas Oa3a H3yueHEA BAHA-
HHA arpoxuMuraros Ha OC u
¥HBEIX OPraHHUIMOB; HCIOXB30-
BaHMWE JOCTOREPHBIX JAHHBIX K
CHCTEM IO NIOBRITIEHH) YPO-
HACH

CymecTrenHEe 06beMbl
(PHHAHCHPOBAHUA HCCHE-
LOBaHWH; NoTydeHue 3d-
thekra uepes AMHTEIRHELT
OPOMERKYTOK BDEMCHHE

Fonee wayaunii nomxon x
paccMaTpreaemoii mpobne-
ME; TTOMYYEHHE KOHKPETHRIX
pazpaboTok

4. Coszganue radopua-
IEMCHHO~
AHANHTHIECKOH CHeTe-
MEI YIIPABNeHHA PHC-
KaMH

TocynapcTBeHHAS TOMOUTE B
TIPHHATHH 3KOBOMHYECKIX
PEIISHHIA; MOTyHeRne HeobX0-
nvoff HHMOPMALHYE; 0Co3HA-
HHUE BANHOCTH SKOIOTHYECKHY
MEpONpHAITHIT

TpoGaema goHeCeHNR
MHpOPMALIMHA A0 BCEX 38-
HHTEPECOBABHBIX CYOBEK-
TOR; NpofaeMa IIpeBriIb-
HOTO HCTIONE30BaHNS HH-

dopmaan

[lpusaTne pewenyl cefk-
XO3NPOHIBOLUTE/LIMH &
CHTYALMH JOCTATOSHOH
HHBOPMHPOBANHOCTH,

0CO3HAHHWE AMH CBOEH ponn

B 3KOHOMEXS H JKOIT0THHA

Poccun

5. Ho6posonrHo-
CTHMYIEPYIOHISE CHH-
HECHHE IPHMECHEHHS
ArpOXHMAKATOR

He Tpebyer ¢uHancRpoBaHHs
€O CTOPOHEI TOCYAAPCTBa; Mo~
MCK ANBTEPHATHBHEIX TLyTeH
YBRETHICHHA YPOKaA

Opbexrr «bezbunernoro
maccaxupay, GecnnarHo-
cTH o0IecTBe ML GIar;
OCO3HAHHE CEIBXO3NTPON2-
BOMMTEAIMH SKORON0-
IKOHOMAYECKoro adexra

Jo6poRoNEHOE CHIDKEHHE
HpHMEHEHHA arpoXHMIKa-
TOB
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IC. Hpecesunurosa
Kadenpa sxoroMukr

HCTIOJB30BAHUE METOAOB AEHEXXHOW OUEHKHM KOMIIOHEHTOB Y OBBEKTOB
NPAPOOHOM CPEJIBI HA PETHOHAJBHOM YPOBHE YIIPABJEHHS
AJIA AX COXPAHEHHSA

CoxpaHeHHe KOMTIOHSHTOR TIPEPOZHOH Cpelr! sB-
JsieTcd OJHMM M3 OCHORHEBIX TIPUHIIMIIOR OXPaHE! OK-
pyxkatoweli cpeanl B Pocenifckoit Memeparun H co-
CTARNAET BLKHEHINYFO W3 34/a4 YOPABJIEHHS TPHPO-
LOCXpaHHOH IefTenbHOCTHIO Ha BCEX YPORHAXK Teppu-
TOPHANBHOH OPrasH3aUnH. JTO MpeAmnoiaraeT HC-
HONE30BAHHE LENOre CHNEKTpE NPHPOJOOXPAHHEIX
MEXAHW3IMOB  (&MMHUEHCTPATHBHBIX, KOHTPONBHBIX,
JKOHOMHHYECKHX M T. A.), HHOOPMAIIHOHHYE0 OCHOBY
PHMEHEHWA KOTOpPBIX COCTABIHIOT PE3yJILTATBEI OE-
HEXRHON OUSHKH NPAPOIHLIX PecYpPcoB H 00BEKTOR.

AKTYaJTEHOCTE BBINONHEHHH TAKOH OUEHKH COCTO-
HT B TOM, 4TQ, ¢ OOHOH cTOpOoHEl, Poccuiickad Dene-
paiya oONanaeT BHYLIMTEIRHEIMH 3aMacaMH GHONo-
TUHecKMX pecypcos ¥ OOBEKTOR, 4TQ OUPEALTAET He-
o0XOIMMOCTS MX COXPAHEHWs KaK HAa YPOBHE KOH-
KPETHbIX PETHOHOR W JIOKANLHEIX TEPPHUTOPHH, Tak
B OnaxeTapHoM Mactitale, C npyrof CTOpoHEl, cle-
MAGHIHOCTE NpodNeMaTHKH COXPaHeHAS OOLEKTOR
IPUPOAHCH cpelsl xenaer oty chepy MaIOmOHATHOR
OTEHUMANBHEEM uHBeCTOpanM. Kar crneacTsue, mMHTe-
peckl coxpaHeHHd Takux 00BEKTOB HAXOAATCH B CTO-
pese OT peankHOTe HHHOBAAOHHOTO MPOLRCea, YTo B
YCIOBHAX pPLIHKA BEHI3HIBACT CepBE3HBIE IPoOIeMBb
(HHAHCHPOBANS,

PeiseHre 3THX BOMPOGOB BO3IMOMKHO MPH KIHPO-
KOM DacHpoCTpaHEHWH B NMPaKTHKe TNPHPOZOOXpaH-
HOre YNPABNEHHS COBpPEMEHHEIX METONOR OIlRHKH
pecypcoB 1 oOBEKTOR NPHPOAHOH cCpedbl B COOTBET-
CTBHH ¢ TeOpHEH NONHOH 3XOHOMHYECKOH HEHHOCTH,

ONpefeiecHHEM MEcCTa M POJM TakuX METOJO0B TIpH
KOHKDETH3AIME U TPAMEHEHWH CTaHIApTOR CEpuH
HCO 14000.

JleHexkHas OLeHKa IIPHPOJHLIX PEcYpcoB H oObek-
TOB HeoOXoAHMa ZMd TPHHATUE YIPABIEHYECKHUX
pellleduit no BHEpendio W 0cO0SHHOCTAM IMpHMEHE-
HUA TUHPOKOTO CHOeKTpa NPHPOAOOXPAHHEIX MeXa-
HH3MOB, B YACTHOCTH:

— 0 KOPPEKTHPOBKE pa3MepoB naTexed za Hc-
TIONBE30RBAHHE TPUPOIHBIX PECYPCOB;

— O YTOUHEHUID pazMeposB 1TpadoB 3a Hapyme-
H¥E MPHUPOJGOXPAHHOIO 3AKOHONATENRECTBA M HEpa-
UHOHAIEHOE HCTIOTR30BAHME IIPHPONABIX PECYPCOR;

— 10 000CHOBAHKHIO KOMISHCAITHOHHEIX [NaTexeH,
CBA3aHHBIX ¢ ymepOoM, H3MCHEHMEM IENEBOrO Ha-
3HaYeHHA H U3BATHEM OHONOTHIECKOro Pecypea;

— O YYery UeHHOCTH OGHOROTHMEecKHX OOBLEKTOB
B CTPYKTYPE HAlHMOHAILHOTD OOTATCTRA CTpPaHB! U
KalpTanoB perdoHos;

— 0o oueHke 3((EKTHEHOCTH KOMMEPUECKHX H
TIPMPOAOOXPAHEEIX [POEKTOB, CBA3AHHBIX C COXpAHe-
HueM 00BEeKTOB APHPOAHOH cpearl H Ip.

JieHeXkHasd OOeHKA paccMaTpUBAeTCH KAK HEOTE-
emlieMas YACTE ODINErD ANropuTMa YIPABICHHUSN CO-
XpaHeHWeM pecypcoB H 00LeKTOR MPHPOLEOH cpemsl.

AnropuTM BKIFO4aeT HaDop mpouelyp IO pele-
HUKO pARA THIFMHEX YIPaBleHUeCKAX 3a1ad H olne-
JUHSAET f0CAeIOBATEABHOCTE AeHCTRIH, cobI0ncHe
KOTOpO# no2sojser ZOCTHYE MOCTABICHHOH ew
COXPAHEHHA PeCyPCOBR W 00BEKTOB NpUPOAEL

11



Pgadea 1. IKOAOTHS

O6IMi AITOPHTM BKIOYAET B cebA [1Th OCHOB-
HBIX CHCTEMHEIX DIOKOB:

- 0013aTeNRCTRO M IIONKMTHKA;

— IAAAWPOBAHHE;

— Pa3BHTHE;

— K3MEPEHHUE M OLEHKA;

— @uanu3 Y1 yIydIleHHe.

VIMeHHO DTH SIEMEHTBI, IPH MX IOCHSJORATEIE-
FIOM TIpHMEHEHUY, o0ecTieurBatoT HEMPEPBRIBHOE T10-
BrileHie 3HPeKTHBHOCTH YIIPABIACHAA COXPAHCHACM
pasBo00pasHsl KOMIOBEHTOB TPHPONHOH CPEeJIb!.

HicnoIs30B4nHe TP OLEHKE PECYPCOB B O0BEKTOR
IpHpoAHOR cpefibl YHADUIMPORAHHOTO nabopa oue-
HOUHBIX TPUHUUTIOR M METOOB, paspaboTaHHbX B
paMxax 3KOTOrO-SKOHOMUHYECKOro yieTa M YCHeliHo
IPUMEHIEMBIX B GOTBIIMACTBE CTPAK MHPA, TIO3BONS-
T [IONY4BTh CONOCTABMMEBIE Pe3YNBTATH], 3P (PeKTHB-
HO AfANTHPORAT: COBPEMEHHBIM MEKTYHAPOIHEH
OmEIT B cepe COXpaHEHUA OOBEKTOR TPHPOIHOM
cpelnl ¥ CKOPPEKTUPOBATE HPAKTHKY IPHPOAOOXpaH-
HOTO YIIPABASHHA,

HuadgopManmontoe obecneyeHne yipapaeHIecKo-
ro mpoLecca OCYLNECTBIACTCH TO ABYM B3aHMOCBA-
3aHHBIM HAIPABJIEHWAM: YUET ¥ OIEHKA PecypCoB H
00BeKTOR B (IH3INYSCKHX OKAZATEIAX H HX NEHEHKHANA
OLEHKA.

Yuer # OLENKA Pecypcos u 00BeKTOR B (u3nTe-
CKWX TOKA3aTeAaX OCYINECTRILIOTCA B COOTBEICTBHM
C TPHHLMTIAMHA YCTONGHMBOTG PasBMTHA ¥ IIpEAIONa-
raior ¢0Op ¥ AHANK3 JAHHBIX 0 COCTOSHWH KOMIIOHEH-
TOB TIPUPOAHOM cpezbt, 00 OCHOBHEIX HAlpaBJEHHMAX
KX HCIOE30BAHUA ¥ EPCIEKTHRAX KOJHYeCTBEHHO-
0 ¥ Ka1ecTEeHHOTO UCTOLICHWS.

JleHexHas OfleHKa PecypcoB B 00heKTOB IPUpPOI-
HOM Ccpefbl OCHOBBIBAETCS HA TEOPHH JIOIHON KORO-
Muyeckoit rnemmocty. OcHoBHOH 3amayell TakoH
OIGHKM fBIfeTCS paspaboTKa 3KCHOMA4YECKHX OCHOB
COXpaHEeHHd W TIOBBILLEHHA 3QPEKTHBHOCTH HOLOJB-
30BaHMS PECYPCOB U OHMONOTHYECKHX 00BEKTOB B yC-
AOBHIAX. COXPAIIEHAS OROXNETHRX aCCUTHORAHUHA.

B cooTsercTBRM ¢ KnaccAQUKalHel, pekoMeHao-
paugoi OOH, npuMenszoTea TPH OCHOBHBIX NIOANOIA
K FEHEKHOH OIEHKE HPHPOAHBIX pecypcos H 0fbex-
TOR!

— PEIHOUHAA OUEHKA;

— HEepPRIHOYHAA TpsMaid OUeHKa;

— HEPHHOYHA KOCBeHHAS QLICHKA,
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B pbEOYHON ONEHKE BBIASNSFOT CNCAYIOUIHC Ha-
npaBiaeHEs: (aKTHIECKAE PRIHOMHBIC UCHB] HA 6unono-
THMECKHe Pecypehl, TeKyimas JHMCKOHTHpOBaHWAd
CTOMMOCTB IIPEOTIONAragMelX MOCTYIUICHHH; YHCTHIE
[{EHE], TOMHOXEHHEE HA COOTBETCTBYIOMIME KOJHHe-
CTBA 34MAaCcOB IPHPOLHBIX PECYPCOB.

Merobl HEPLIHOYHOH OPAMOA OUWEHKH MCIOJL-
3YIOTCA B CAyYae KauecTBEHHOTO ¥ KOMUIECTBEHHOra
HCTIOAL30BARMS NPUPOTHON Cpefsl B Hessix o0mect-
BeHuHoro norpebnenus. [IpEMEpOM MOXKET CIyKHUTh
CTOMMOCTE PEKPEAIMOHHEIX YCAYT, IPEAOCTABAACMBIX
[PUPOAHEIMA 00BEKTaMH, HAIpHMED, ocof0 oxpa-
HAEMBIMH IIPHPCAREIMA TEPPATOPHAMEU (OOIIT), Ta-
KUMH Kak JIapBHHCKHE IpUpOAHEIH 3aN0BeHAK H 1.

HepoirHoanasd KOCBEHHas OLRAKA OCHOBAHA HA HC-
[ONE30BAHHK XHHEBIX O aKTHIECKHX MU IIPEAIONa-
raeMBIX M3JEPKKaX, KOTOPHIME SBISHOTCA PACXOJEL
HA [IEHE COXPAHEHWS Paspoobpasys KOMIIOHEHTOB
mpupoaEc Ccpessl, HATPUMEp, 3aTPaThl Ha OXpaHy
QOTIT vau pacxodsl MO CMATICHWIO HoCTeCTBHI
yiiepba, HaHOCHMOTO OHOIOTAYCCKHM obbektam B
pe3yIbTATE yXy/ALIEHHA KauecTBa OKPYXAIOWEH cpe-
et (1], [2].

B paMkax 9KONOTo-3KOHOMHTIESCKOTO y4eTa pecyp-
coB BoTOrockoi ofacTd IPOBEEHA OLEHKa PhIO-
HEIX 3A4IIACOB, COCPENOTOYEHHBIX B PhiOuHCKOM u
lekCHUECKOM BOROXPaHHIMINAX, METONOM PEIHGY-
ol omeHKH BO30DHOBIAEMBIX PECYPCOB TIPH H3ME-
HAFOLIMXCH BO BpeMeHH OKA3aTeNax SKCILTyaTallu .

YpeThiil XKAOWTATAZHPOBAHHEIA FOXOA OT OPOMEl-
CAOBOTO BEUIOBA PbIfbl 32 BECh NPOTHO3KPYEMbH
CPOK SKCOUIYATAIMH PEecypea IPU pasiudHbIX rokasa-
Tensx JoObMH PaccHUTHIBANCA 110 POopMYIIe:

LV

i

PV: T
1=t (1+S)

rae PV - uncTbii KAMMTATA3APOBAHHELA JOXOA (CTO-
HMOCTE pecypea); V), - selmumna JOXoa OT A0ObMH

pecypca B TOfy ¢ ¥ OmpejeiAercs IO HopMyre:
V,=NV.Q,

rme NV —aucras cTonmocTh pecypea Brony £, ( —
nobblga pecypea B [OgY [; §— CTABKA AUCKOHTHPO-
panus; T — pacuerHbli cpok SKCITyaTaluy pecypea;
t — pacueTHBIHA Tox [3].



®Pasdea 1. OKOAOTHS

Jins pacueTa WPMHSTHEL CICHYFOIMUE HCXOIHBIE
nawHbeie [4]:

— pacueTHBIH cpoK sxcnnyataumd 7 = 50 e,

— CTABKA JIACKOHTHPOBaHUL § = 3 %;

—9HCTA% CTOMMOCTD 1 T peifibl IpHHATA HOCTOAH-
HOl B TeUeHHe BCETO PacieTHOro IepHoIa IKCITya-
Taunn pecypea NV =360 py6./1;

— 06BEMBI EXETOHOTO IPOMBICIOBOID 0B PHIOEI
() npumsTe:: B 1996-1998 1. — 900 75 ¢ 1999 T. TIO

2003 r. exkeronmo so3pactaiot Ha 81.41/ron, ¢ 2004 r.
nmo 2046 r. TPHANMMAIOTCH NOCTOAHHBIMH, PARHBIMU
rofoBOMY THMHTY BEITOBA priber 1307 T/rom.

CrouMOCTh PHIOHBIX PECYPCOR, MONMYYEHHAS B pe-
syneTaTe pacuera, cocrapetr PV = 14,6 . pyb.,
YTO AOKA3BIBAST WX JHATHTENBIYIO SXOHOMHUECKYIO
UEHHOCT, KAK YACTHM TIPHPCAHOrO Kamutana Bomo-
rojackoi obnactn.

YIK 614.778

CIMUCOK JIMTEPATYFDI

1. Bobvires C.H IxonoMUKa cOXparenns GHOpazHOO6-
pasug. — M.: Hayka,1999. — 88 ¢.

2. FonyB A.A., Cmpyrosa E.5. DKOHOMHEKA TIPAPOIHEIX
pecypeos. — M.: Acniekt Ilpecc, 1998. - 319 ¢.

3. Pazpaborka  perdoHanbHBIX — MaTpHL  3KOJIOro-
SKOHOMWMECKOTO YdeTa M MEXaHu3Ma KX CHHTE3a Ha bepe-
pameHOM yposue. [Teperiii sran. ITwioTHOE cocTaBlIcHHE
matpni C33Y Ha npHMepe deThipex PEerHOHOE POCCHE. —
Spocnapns: HIIIT «Kamactpy, 2000, — 145 ¢

4. TIporpaMMa OXpaHB! OKpYyMAOmeH cpenkl H panHo-
HaJILHOTO WCHONLIOBAHNA IIPHPOAHBIX pecypcoR Ha 1996-
2000 rr. u ocHoBHEIE HarpasacHst paboTEl HA TIEPCIIEKTH-
By. — Bomoraa, 1996. — 131 c.

JLEO, Kyopaesyesa, E.B. Cexymuna
Kateapa NpOMBIILIEHHOH 3KONOTHR

IKOJOr'AUECKAA AVIAT COCTOMHHA 3EJEHBIX HACAKAEHHI
IEPBOMAMCKOI'O PAMOHA T.YEPEIIOBIIA

B nocnegHue ronpt B r. YepenoBle BO3POCIO 3a-
rpsaHenre atMocdepHoro BO3AYXA BPEZHBIMH MPH-
MeCAMU, BHIXNOMHAMY ra3aMid ABTOTPAHCIOPTE, MBE-
IBI0, TAKKE SHATHTENBHO YBEIHUWICH YPOBEHE 1iy-
MOBOrO Bo3felicTeus [1]. B c¢Ba3u ¢ 1M Gonplioe
ZHAYEHHE MPUIAETCA KaK HCCNeNOBaHHIO 3arpA3HeHHn
arMocepHoro BO3NyXa, Tak M paspaboTke Mepo-
OPHATHI A% TpefOTRpALeHNd BO3AeHCTBHA JaHHEIX
BpeAHbIX GaKTOpOR.

OzHUM K3 CH0CODOB YNYUILEHHT COCTOAHMA ar-
MocepHOro BO3IyXa FropPoiOB COTIIACHO [PaloCcTPoH-
TeNBHEIM HOPMAM SBISETCA O3eNeHEHHE TEPPUTOPHH
[2]. o mavsnemy T'M. Taspusora [3], zeneAne Haca-
SKISHHS CIOCOGHE! DOrTOIIATE BN, COOepKaLyIocs
B armociepHOM BO3AYyXe, W 3anep:KHBaTh OONBIHOC
KONWYECTBO MBITEBLIX YACTHIL, CHHTEIMPOBATE Opra-
HHYECKHE BELIeCTEa 13 }’FﬂeKHGJTOTO raza B HpOL[BCCC
tdorocunaTe3a; TIOMIOmATE BPeAHEE razoobpasHble
BEIECTRA;, CHmKaTE O0uwmit YpomReHE IoOpoONCKONo
TIyMa TIyTeM IMOrTOMeHMA YacTy 3BYKOBOH IHEpruu;
YAYUIIATS MUKPOKIAMATHICCKHE YCIOBMA TIOCPEACT-

BOM H3MEHEHMA paJIHallHOHHO-TEMIIEPATYPHOTO W
BETPOBOTO PEXKHMOB, MOBBIIEHNS BIAKHOCTH BO3MY-
Xa U T.A.

JIns HCCITemOBAHMS COCTOAHUA OKpyRaroILed cpe-
Abl B HACTOALICES BpPEMA TIPAMECHAIOTCH Pa3JIHEHEIC
MeTonsl, Ho B coorserctBud ¢ [OCTom P HCO
14010 Ooneruoe 3nauerHHe OpECOpPEN FKONOTHISCKHH
ayMUT. DKONOTHYECKHHA ayIHT MORXET OCYIIECTBRATE-
Ci ID pa3AYHbBM TpOTpaMMaM. COKpalcHHBIM H
HNOJHBIM  CHEHHANBHEM, PEMAKCIIHMM OTACIBHEIC
COMHBEIE 3KOJOTHHEeCKYE MpoDIEMBI, M COKpAIleH-
HbDM U [OTHLIM KOMIIIEKCHBIM, DelIalomuM CORO-
KYIHOCTD 3KOTOrAYECKHX NMpobneM OTIeNLHEIX 065-
ekToB MnH Tepputopuii. Cornacao I'OCTy P MCO
14011-98 «PykoBoBALHEe YKA3AHHA TI0 3KOJIOTHHYe-
cxoMy ayauty. [lpouenyptl aynuta. [Iporengnue ay-
JIUTA CHCTEM YIIPABISHUS OKPYRAOLIER cpepoi» Amd
KaXA0ro o0nexTa MCCIeaoBaHus JODKHA OHTH pas-
pafoTana cBOA MAMBAKYATEHAN [IPOTPAMMA.

DROMOTHUCCKREA ayIHT COCTOAHMA 3eneHbiX Haca-
AIEHRH IPOBOAMIICA IO CIEHANLHOH COKpaLIeHHON
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Pazder I.Dr0AOTHA

TporpamMMe ¢ IENEBI0 BbIACHEHHA (AKTHIECKOTO CO-
CTOSHMA 3ENeHBIX HacakAeHuH na TeppuTopun [lep-
BOMakcKoro paiiona r. YeperioBla ¥ COOTBETCTBHA HX,
HOpmam. B xadecTRe METOHA SKONOTHUYECKOTO ay/iu-
poBaHuA BEIOpaH METOX COCTABISHMS CUTYAIMOWHRIX
mIaHOB [4], MOSEOMMIOUIME HAITUIMHO [PEeJCTaBATH
HHGOPMATIHID 0 COCTOAHUH 3eTeHBIX HACAKEHHUH.

TlporpaMma HecneNOBAHEA COCTOSHHH 3eNeHBIX
pmacaxknenui, paspaborannas #a ocnose I'OCTa P
HCO 14011, Bxrouana coenyrollde 3TALRL:

1) cBop MCXOMHBIX HaHHEIX MO uccneayeMol opo-
Oreme;

2) mporeleHne «0030PHEIX TYPOBY;

3) nHBeHTApWAALYS 3eNEHEIX HacaXACHAH;

4) BusyanbHas OLEHKA (PAKTHISCKOrO COCTOAHHA
03€TICEeHHBIX TEPPHTOPHH;

5) orenKa cOOTRETCTRHA (DAKTHIECKOTD COCTOSHHS
3€NeHLIX HACAKAeHHl YCTAHORIEHHRIM HOpMaM [2];

6) pazpaboTKa MepoupEATHH IO ONTIME3AUMY KO-
JIHYECTECHHOrO M K&9eCTBEHHOIO COCTABA 03ENECHEH-
HELX, TEPPUTOPHH.

HopMupoBaHye 3eMeHBIX HACAKICHMN OCYLIeCTB-
ngetca o 'OCTy 17.5.3.01-78. B ocHoBe npuHiHIA
HODMIPOBAHUA O3€JeHEHRBIX TEPPHTOpWil ropomos
JEeXUT yeTanOBlIeHHe Heo0XOJHMBIX ANOManei Ha-
caxIeHuit B 3aBUCUMOCTH OT YHCIEHHOCTH TOPOACKO-
IO HAceNeHMA, XapakTepa JEeCOpPACTHTENBHOM 30HLI
necuctoct. Cornacao stoMy ['OCTy yaensHBIl Bec
O3€NCHEHHEIX TEPPHTOPHH Pa3IMYHOI0 HASHAYECHHS B
TIpeaenax 3acTpolKy ropofoB JonXkeH ObITh He MeHee
40 %.

B xone paboTs! OBEIIH MOCHENOBATENEHO BEHINON-
HEHB! BC@ 3Tanbl DPOrpaMMbl d IONYYeHBl CIeayr-
LITHE Pe3yIbTATHL.

Ha srane cfopa HexoaHEX JaHHBX ORITO BBISBIE-
HO, 4TO 151 T. UepemoBia HOpMa 3eNeHBIX HaCAkIe-
HU} OrpaHuueHEOro NONL3OBAHAL COCTaBAeT 36 M
Ha OJHOTO 4Y&N0BeKa, 0DIero monas3oBanns — 19 M
HA OJHOTO YemoBeka. AHANNW3 AeHCTBYIOIIEro B Ha-
CTOsIIee BpeMs B I, HUepernoBile MPoexTa 03cIeHCHHsS
[5]. pazpaGortansoro B 1994 r., mokasan, 4YTo TPOEKT-
Has IUTOLNAAb 3€NIeHBIX HACAKACHMH Ha TeppHTOPHH
Ilepeomalickoro pailioHa HE COOTBETCTBYET HOPMa-
TUBHOH KaK 10 HacaXOeHWAM oOImero, Tak ¥ MO Ha-
CaKASHUAM OFpaHMYEeHHOro nonb3oBaHud. Ilo mpo-
EKTHEIM JAaHHEIM, 3CICHBIC HACAKICHHA BCEX BHLOR
Ha TepprTopun Ilepeomalickoro palioHa ¢OCTaBAMOT
4,7 % or HOPMBI 03eIeHEHHSL.

Ha BropoM 2Tame nporpaMmbl aynuta oCyIecTB-
IAnachk MOATOTOBKA K WCCHSAOBAHHIO (AKTAUECKOrO
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COCTORHHA O3eICHCHHBIX TeppHTepHi. [lug 3TOro
Tepromatickuil pafion OpIN pasjeneH Ha OTAENbHBIE
YYACTKM, HA KAKIOM Yy49acTke OBUIM BBIZENIEHEI OC-
HOBHBIE MAarHCTpany H yiviel, Mccnenosanue Teppu-
TOPHH LPOXOJMIC IIyTeM OpraHM3auuu «o030pHBIX
TYpOE» N0 KiJIOMY y9acTKy palioHa. B xome «ob-
30pHBIX TYPOB» BEIABNEH KATECTBEHHBIN H KOJIHMUECT-
BeHHEI COCTAR HAPERECHO-KYCTAPHHKOBBIX MOPOI B
ocoOeHHOCTH HX pacloOROKEHHs Hda paccMarpHBae-
MBIX YITHLAX.

ITo pesynbrataM «0030pHBELX TYPOB» MNpOBE/CHA
WHAEHTAPA3AIMA 3eTeHLIX HAaCXASHNH Ha TeppHTO-
puu I[lepeoMalickoro patiorna r. Uepemosia. mo cre-
DyromuM yaunaM: Apxaurennckas, [orons, K. Bemo-
Ba, K. Bensiena, Kpacnas, KpacHozoHues, Jlenuesa,
Onummaiickas, [Tepromaiickas, np. [TobGens:, Cyso-
popa, Tumoxwna, X#AMAKOB, HOOunednas, Jima wax-
JOH YIMEE COCTABJIEH B MACUITA0E MAAH, HA KOTOPLIH
HaHeceHa WH(OPMAIMA O KONHHECTBE H Ka4ecTBEH-
HOM COCTOSHHH 3eJIEHbIX HacKISHHH Ha NaHHOMH
YIHLE.

BusvanbHas OIleHKa pPe3ylbTATOB HHBEHTAPH3E-
[HH, [OpPeACTABICHHBIX Ha CHTYAIIHOHHBIX nnafax,
HoKasaga, 9tTo Haubonee o3eNeHeHHBIMH YIELaAMWA
[TepsomMalickoro paifoHa SBNFKOTCA YNHLBL ApxaH-
rensckaf, Jleouera u K. Benosa, KpacHas; HaHMEHb-
IS¢ KORUUYECTBO 3eMeHEIX HacakLeHuH HabaonaeTcs
Ha yiunax: K. bendepa u Omammwiickas. [Ipy apaimu-
3¢ KAUeCTBEHHOTO COCTABA JPEBECHEIX [OPOH BEEAB-
JIEHO, UTO B AZHHOM paitoHe mpeolnazarome#t nopo-
Joit ABIgeTcH TOMONE Oanszampueckull, CornacHo
UCTIONGRORAHHOH METOMNKe [4] coCTOSHHE 3eNeHBX
HAcWKAeHHI onpefenseTcd HO HIDKECHAEAYIOUHM
IPU3HAKAM: «XOpOLIeey» - HaCaiIeHWs 3I0POBBIE ¢
IPABANBHOMN, XOPOLIO Pa3sRMTON KpoHOi, 6e3 cyulect-
BEHHBIX HOBpeXKAeHUH; «yIOBIETROPHTEILHOEY - Ha-
CAXIEHHA 3[0POBRIC, HO C HENPABHILHO Pa3BHTOH
KpOHOf, CO 3HATNTEILHEIMH, HO HE YIDOXAMOMNMHA
JKHIHH PAHEHHAMH HJTH HOBPEXICHUAMH; «HEYAOBIC-
TBOPUIENLHOS) - HACAKACHHA ¢ HENpasuibHO H Clia-
fo paspuTo#l kpoxoi, CO 3HAYATEIIEHLIMH TIOBPEKAL-
HHAMH HIH PAHEHHAMH, ¢ 33paxeHHOCTRIO fomear-
MM HN¥ BPEAUTEIAMH, HE YTDOKAFOIUMHE WX JKH3HH.
B peszynsrare ananusa nacakiendd [leppomatickoro
palioHa BEISBIEHC, ¥TO B «XOpPOILIEM» COCTOSHAM Ha-
XOBATCA OKOXQ 65 % AepeBREB M KYCTAPHHWKOB, B
«yNOBNETBOPUTENBHOMY? COCTOAHMH — OKOJO 30 %,
OLEHKY «HEYNORIETROPUTEARLHO» IOIYUHIH OKGJIO
5 % or obinero 3Ucla ApeBeCHO-KYCTAPHAKOBLTX 110~
posi. OCHOBHEIMHA HpoblleMaMy PacTioliOKeH|s 3eme-



Paader 1. 3IKoroTHH

HBIX HacawJeHuil Ha ynuuax paloHa aBASIOTCA OMH-
30CTE II0 OTHOMEHWIO K 3MaHHEM, K ONOPAM OCBELIE-
FHA, K KaHAIM3AIHOHEBIM KOMOZUaM, K Tpoedkei
YACTH, KACAHHE KPOHAMHW JIEPEBLEB JIMHMHN HEKTPO-
niepenad. [Ipobnema kacaHus IPOBOJAOE KPOHAMM Je-
peBhes M GIM30CTH WX K ONOpaM OCBELleHMA Habko-
Jaercs Ha OompmmmecTBe yiuun [lepBoMalickoro pai-
oHa, B ToM uuciae: Apxadreneckas, K. bemnsena,
K. Benora, Torons, Jeanesa, [TeproMaiickas, Tumo-
xpna. bauskoe pacnonokeHue AepeBEEB H KyCTApHA-
KOB K Ipoesxel uacTi mpeiacTapnser mpolbieMy mns
BOAMTENEH ABTOTPAHCITOPTA B CBA3ZH ¢ YMEHLIIEHHEM
obnactu obsopa gopory, »7a npobremMa HabIORAETCA
Ha ynanax; K. Benosa, Kpacumag, Kpacuojormes,
Jlennena, BIn3Kkoe pacnoiokeHne JEPEBLER K KOJIOM-
laM KaHAIW3anud BBIABIeHo Ha ymnax: [orons,
K. Benoera, K. Bensesa, Jleagena, Onamuuiickoit, Tu-
MOXH#Ha, JO0HIeHHOH,

Ananuz hakTMYeCKHX HaHHLIX 10 YPOBHIO O3€7IE-
nexns [TepsoMaiickoro pafoHa Iokasan, yro ofixad
IOTHane paiioHa cocrapiser 912 ra, M3 HHUX o3ele-
HensbIMH ApisuoTes 132,9 Ta, aro cocTaenser 16,6 %
ot ob1e nnomagu. Ipu CPpaRHERHH ¢ HOPMATABHEIM
3HAYEHHEM INONATH 3eJeHBIX HACAKACHUH, paBHBIM
364.,8 ra (40 % or ofmeii mIomany), BEISBICHO, FTO
YpOoReHE o3enenenus B Ileppomalickom paliode 3Ha-
YHTEABLHO HIKE HOPM.

ITpoBeaeHns:il ayTHT COCTOSHUS 3ENEHEX HACAM-
neswit TlepmoMajickoro paifona moxazan Heobxonu-
MOCTE Pa3paloTKH MEpPONPHATIG O YAyYLIEHHIO Ka-
YeCTBEHHOTO M KOJHYECTBEHHOIO COCTABa JPEBECHO-
KYCTApHUKOBEIX TIOpO] B JaHHOM palioHe. OCHOBHEI-
MM MEPOIIPHATHAMH TI0 ONTHMU3ALUY 03CHEHEHNA B
TleproMaACKoM palloHe MOTYT OBITh CeLyHOLTHE.

1. VBennuenre mIoWAIH 3eNeHbIX HACOKRTSHAH Ha
23,4 % pmo HOpPMATRBHEIX 3HAYCHMH, UTO COCTABUT
okono 102 200 emuaHIl APEBECHO-KYCTAPHMKOBHIX
nopon. B pesyapTare yeenudeHUd KOMMHMECTBA 3€lie-
HLIX HAacaXAeHHH BO3pacTeT COAEpHKaHHe KHCIOPOAa
B Bozayxe. Tak, CYUIECTRYIOIIEE KONMMYECTBO HACAK-
Jenm#l, pasHoe 132,9 14, BRIAENAST B aTMocdhepy
773,5 Kr KMCIOPOJA B Hac, IPH €ro BO3pacTaHHW A0

HOPMATHBHEIX 3HaueHHH (364,8 ra) KosmmuectTBo BEL-
IefSeMOTO KUCIOposa yselnduuTes Ha 1349,6 krfy,
YTQ 3HAYUTEIIBHO YIYUIIHAT COCTOSHIE aTMOCHEPHOTO
B03ayxa B [lepBoMaicKOM paloHe.

2. UsMeHeHHe Ka9ecTBEHHOTO COCTABA JpPEBeCHO-
KYCTapHUKOBEIX TIOPOJ, HOC4nKa BHIAOB HEPEBREB U
KYCTAPHHKOB, HauOollee COOTBETCTBYIOLIMX KiMMa-
THYECKHM YCHOBASM TOpofia M CHOCOOCTBYIOIMX
YIyIIeHNIO KauecTBa aTMochepHoro Bo3ayxa, Takux
Kak axanps Oenad, B3 TIEPHCTOBETBHCTEIH, K/IeH fO-
NIeBOil, TOTIONEL KAHANCKEM, Aeped Genbiii, MIAITOBRHAK
obbIKHOBEHHBLH [3].

3. YnanenHe AepeBreB H KyCTAPHHKOB, pacnolio-
WKEHHBIX GAM3K0 K OIOpaM OCBENIEHHS, 3AaHUAM, KO-
NOALAM KaHATHIALWE, Tpoesxel HacTH 4BTOAOPOT;
OCYIIECTRIIEHHE KOHTPONS 38 COCTOSHHMEM 3EIEeHbIX
HacakAeHWi Ha yIMUax pafioHa, B TOM 4HMCHe KOH-
TPOJib BHICOTH DePEBhEB, KACAIOMIMXCS KPOHAMH Ipo-
BOJIOR.

CTIMCOK JIUTEPATYPEI

1. INpopenende HATypHEIX 0OCAGAOBAHMH aBTOTPAHC-
NOpPTHLIX MOTOKOE I. Yepenopna no meromuke HUH «Ar-
mochepan; Omuer o HUP. — Uepenosew: UI'Y, 2000. ~ 12 ¢.

2. CHnll 2,07.01-89 T'pagocTpoMrenbCcTRO, TliaHupoB-
KA M 3aCTpoMKa TFOPOACKMX M CEILCKHX MOCENeHHH. —
M, 1989.—9c.

3. Naspunoe I M. O300pOBHTEMLHLIC CBOHCTRA 2€ICHBIX
HacaKAEHHH H MeTOJB UX MOBHMICHHA IUIAHHPOROUHBEIMH
cBoiicTeaMi. [paloCTpORTEIEHEE TEHASHIMH OXpankl 0K-
pywaromedi cpenst. — JI.: Crpoiusgar, 1987. - 218 ¢.

4. HHCTpyKIpA 10 HHBEHTAPHIALAW 3€0eHBIX Hacaxne-
HAuil B ropofax, padounx, AadHBIX H KYPOPTHEIX THOCENKAX
PCOCP. YTeepxkiena npukazoM no MXK PCOCP ot 12
mapra 1971 1. Ne 130 ¢ nOmOAHEMHAMH B H3IMEHEHHAMH,
BHeCeHREMH npuxaszoM MKKX PCELCP or 1l ampens
1975 . No 156. -6 ¢.

5. KoMmnekcuan cxema osefdenerus r. Yepenosua. Io-
AcHWTENLHAA sankcka, — CI16,, 1994, — 64 ¢.
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Pazoen 2

MATEPWAJIOBEAEHWE

YK 691.327

AT Kanmiwowuna, O.A. 3anunaeea, T.B. Tyesa
Kadenpa cTpouTenbHEIX MATEPHAIOB U TEXHOJIOTHA

HCCJIEJOBAHME OJHOPOAHOCTH BETOHHBIX CMECEH
HA KOMBHHHPOBAHHBIX 3AIIOJTHUTEJIAX

Hcenonbzoparue xoMOMHUPOBAHHBIX 3aTlONMHHTE-
nel (cMecH MOPUCTHIX W TUIOTHBIX 3anoiHUTENEil)
NO3BONISET TONYYHTH KOHCTPYKLUHOHHBIE ofneries-
Hele GerToHbl, O6nagatonIMe yNyqUIEHHBIMHA TPOYHO-
CTHBIMH, [1e(OPMATUBHBIMH, TEIIOPUINYECKUMH U
IKOHOMHUECKUMHE XapakrepucTukamu [1], [2].

ObecrieyeHre 0JHOPOAHOCTH OETOHHOM CMECH sIB-
JiseTcs BaXHBIM TpeGoBaHHEM, NpeAbABIAEMBIM K
OeroHaM ans mOOBIX KOHCTPYKLHH. BhIMONHEHHE
aToro TpeboBaHuA 0cOOEHHO aKTyanbHO A7 0eTOHOB
Ha KOMOMHUPOBAHHBIX 3aMONHUTENAX, B COCTaBE KO-
TOPBIX COYETAKOTCS KOMITOHEHTRI Pa3HOH MIOTHOCTH.

B kadecTBe 06bekTa uccne 0BaHus BeIOpaH 6eToH
Ha cMecH IUTakoBo# neM3sl dpakuuy 10-20 MM, npu-
poaHoro wmebHsa dpakuuu 5-10 MM ¥ rpaHynIMpoBaH-
HOro JIOMEHHOTO IIlaka B KayecTBe MEJKOro 3aroli-
Hutens. CocraBel 6eToHa MpUHATEI o [2]. B xauect-
Be 0ETOHOB-aHAIOTOB MPHUHATE! OOBIYHBIH IITAKONIEM-
306eTon U Tsbkenelii OetoH. CocTaBel W CBOMCTBa
Getonos npueeens! B Tabm. 1, 2.
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PaccnaupaeMocTs OETOHHBIX CMECEH KOHTPOIHUPO-
B Tpemsa crocobamu. ITepseiii crmocof BriIrOYan
OlpefielieHHe PACTBOPOOT/AENEHHA MO0 CTaHAapTHOMN
metomuke no FOCT 10181. PactBopootaeneHue Ge-
TOHHOW CMeCcH, XapaKTepH3YIOLIEe e CBI3HOCTh MpU
JHHAMHYECKOM BO3JEHCTBUH, ONpEJENsald IyTeM
COMOCTaBNeHUs COAEp)KaHHA PACTBOPHOM COCTaB-
ngromel 6eTOHHOM cMecu B HIDKHeH W BepxHei dac-
TaX cBexeordopmoBanHoro ofpasna pasmepamu
200x200x200 mm. ITokasarenb pacTBOPOOTAEIEHHS
I, paccuuTsiBany 110 GopmyIe:

= AVP
NS

rae AV, — abconoTHas BENWYMHA PAsHOCTH MEXAY
Cofiep)kaHueM PacTBOPHOM COCTARNAIOIIEH B BEpXHEH
¥ HWKHEH JacTax obpasua; )V, — cyMMapHoe colep-
JKaHME PACTBOPHOH COCTaBIAIOLIEH B BepXHeH u
HKHeH yacTax obpasua, %.

It 100,
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Tabauya |

CocTapb! GeTOHOB

Bun 6erona Berod Ha koMOHHMDOBAHHEX OBrnbIi Tswensri GeToH ]
JAIIOIHHUTCIIAX uLigkoneMzobeTon E
Knace Gerona B30 B35 B25 | B30 | B225 | B3 | B35 |
Pacxon Matepuanos Ha | M’ GeToHHOM cMecH I
—
Tenmerr, kr 460 493 394 477 297 390 430 |
naxopas nevsa.
| dbp. 10-20 mm, 1 616 588 - - - - -
: IlleBeHE NPUPOHEL !
dp. 5-10 MM, n 409 393 - - - - : -
[MpanyvuposasHbIl HoMEHHBIH
UIIaK, 1T 599 403 - - - - -
Inakoras memsa
op. 5-20 MM, 1 - - 613 626 - - -
HieGenr npuponHetii
- dp. 5-20 My, KT - - - - 1151 1100 1105
[lecok XBAPICREIHA, /KT - - 650/934 | 635/932 | 517/759 | 541/794 | 505/742
Bona, » 271 218 215 250 193 199 198
JICT, p= 1,055 rfend’, a 7.29 8,24 6,59 7,94 - - -
Tabnuya 2 Bropoii cocob uecienopanna ogHOPORHOCTY Ge-
CaoficTea Seronos TOHHLIX CMeceH Tpe[yCMAaTpPMBAN COMOCTaRJISHHE
Mmacchl HETOHHON cMecH B HIDKHeR W BepsHel JacTix
No | Knacc TlpoyHocTE HJ‘IU‘I‘I—IO;.)TI:, Ynenohei CBERESOT(OPMOBAHHOTO 06pasiia AaMeTpoM 150 MM
GeTona | nipH cwaTHM, KI/M PACKON .
MIla LemenTa u Bricotoit 300 mm. [ToxasaTenk paccilaBBacMOCTH,
7, s o e 1/ Rz_g, Lpue, Yo, REIACALIN IO HoOpMynE:
KE/ M
beton na cveck mnaxosoit nem3sl, NpRPOAHCTO MiehHg N M 100, )
H IPAHYNHUPOBAHHOIC JOMCHHOTO HIMAKA P mH + mH
1 B30 30,6 | 41,5 | 1947 | 1963 11,1
TAE iy, My — Macca CMECH COOTBETCTBEHHO B HIKHEM
2 B35 34,5 | 47,6 | 1984 | 1989 11,9 U BEpXHEM LMAUHIPE, KI.
O0emHsH MinakoneM200eToH
3| B25 | 224|352 |1968 1974 | 112 - Tabruya 3
0KA3ATEATE PACTBOPOOTARTEHHS
4 B30 26,8 | 414 | 2154 | 2020 11,5 P P
Taxenei Geron Bua Beron sa | OGbiunbtii Trepii
fetona KOM- WIAKOTEM Geron
B22,5 | 204 | 29,8 | 2332 | 2389 10,0 Gunmposan |  06eron
B30 259 | 44,5 | 2305 | 2353 8.8 HeIX 8-
noa-
B35 32,1 | 48,7 | 2348 | 2371 8.8 HHTEMAX
Knacc
FlokasaTens pacTBOPOOTHENEHMA (Tabi 3) nnx Geroma | B30 | B35 | B25| B30 | B22,5] B30| B35
BCEX UCCIIE/OBAHHBIX GETOHOB HE IPEBHIIALT AOMyC- Tokazateas
THMBIX HODMATHBHBIX 3HaUeHuH, KOTOPBIE COCTABMS- é’;:‘;;::lf;
10T 3 % 1ns Taxenoro GetoHa u 4 % ans perxoro Oe- 1L, % ’ 0,47]059| 1.8 | 037 06 | 1,508

TOHA.
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[Tony4eHHble pe3ynbTaThl NOKa3alH, YTO C MOBEI-
LIEHHEeM pacxXojia LEMEHTA MOKa3aTellb pacciaWBae-
MOCTH HECKONBKO yBelHMYMBaeTcs, OJHAKO pacciau-
BaeMOCTh TsDKEIOro, J1erkoro u 6eToHa Ha KOMOWHU-
POBAHHBIX 3aMONHUTENAX UMeeT OIM3KHE 3HAYCHHSA
(cM. puc.).

Tpetuit cnoco6 KOHTPOsIA OXHOPOAHOCTH GETOH-
HOH cMecH npejcTaBiseT coboit nccnesoBanme uime-

HEHUs TpaHyJIOMETPUYECKOro cOCTaBa 3aroHUTeNeH
o BBIcOTe cBexeoTdopmoBaHHOro o€pasua. Crocod
3aK/MI0Yascsl B CPAaBHEHHM NPOLEHTHOIO COOTHOLLE-
Hust o6vemoB dpakiuu 10-20 1 5-10 MM B BepxHel u
HIKHeH dacTax cBekeoTopMoBaHHOro obpasua.
IMomyueHHBIE pe3yIbTaTHI Npe/ICTABIEHb! B Ta01. 4.
VBenuuenue comepkanus ¢pakuuu 5-10 MM B
HiKHeH dacti obpasua cocraBiser A/ Jerkoro oe-

TTokasarens pacc/anBaeMocTH GETOHHOM CMecH

18

Tabnuya 4
H3menenue rpaHysoMeTpHYECKOro COCTABA 3AN0JHUTENS N0 BbicoTe 06pasua
Bun Herona beton Ha KOMOMHUPOBAH~- OOBIYHBL HITAKOTIEM30- Tsoxensiit 6eToH
HEIX 3aTI0AHHTENAX BeTon
Knace Getona B30 B35 B25 B30 B22,5 B30 B35
S 56,5:43,5 62,5:37,5 62,5:37.5 56,8:43,1 88,5:11,5 86,9:13,0 85,7:14,3
10-20 * ¥'s5-10
8 58,0:42,0 53,8:46,2 55,5:44,4 52,8:47,2 86,9:13,0 83,3:16,7 83,3:16,7
Mpusmewanunn; V00 Vil - neHHO obbem dp 10-20 1 5-10 stat 1 Bepxeit HacTH hof o obpasta; Fiyq0s Viyy ~Toxe s
Hiwnedl sacTy ofpazua
Beron Ha KOMOHHHPOBAHHA T " — Tisensili Goson
JANOIHUTENIX %
® “E oA 8
i f 2 19,7 2 g
B ] aE 20 ~
a . 195 g E, . g =
E oo =
£ § 19 - g g g E
g 28 13 t 3
=t =5
3 = 5§ 17 g
(=9
B25 B30 =3 B22,5 B30 B35
1T — 6eton Ha
T— KOMOHHHPOBAHHEIX
Betoms! kacca B30 TOR 3aMONHATENAX (Ha
G CMECH LLIAKOBO
S W4T — L —— g = NEM3BI, IPHPOJIHO-
o R 192 S ro weGHs 1 rpamy-
g 192 g 20 JIMPOBAHHOTO
g X 194 : 2 33 JTOMEHHOT0
g ¢ % g 19 uwnaka); JIb —
E'l:' 188 a = OOBIMHBIH
5 18,6 E 18 INaKonemM300eToH;
g g TB — ofbraustit
= 184 g 17 THKENbI GeToH
= 1LIB JiB 6 B
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ToHa 4-7 % nng mokenoro — 2-4 %, g Gerona Ha
KOoMOHWHHpOBaBHBIX 3anonunTeagx —  0-8 %. Takum
00pa3oM, HAaUMEHbIIEE HIMEHEHHE TPaHyIOMETpHYC-
CKOTO COCTABA KPYITHOTO 3ANOMHWTENS 0 BLICOTE
cbpazlia npu sHOPOYIIOTHEHRH OTMEYAeTCH Y TaKe-
noro Gerona. Jlerkuit 6eToH M GeToH Ha KOMOWHHEpPO-
BAHHELX 3aMOQIHUTENAX XAPaKTCPH3YIOTCS TIOBBILICH-
HEIM H3IMEHEHHEM TpaHylOMETPUYECKOT0 COCTABa
3AMONHATENS [0 BhicoTe ofipasna, 4ro oObACHEETCSH
PA3AMYMEM TUIOTHOCTH 3ANONHHTENR M ILIQTHOCTH
pacTeopa B 3THX DeToHHBIX cMecax. [Jostomy mpH
HCRONB3OBAHME TAKHX MATEPHANOB HeoGXOIUMO
OCYWIECTRIATE TIATENBHEIE KOHTPONEL 32 paccnau-
BaeMOCTRHO OETOHHEBIX cMecell K NpeXycMaTpHBaTh
MEPOTIPUSTHS TIO NIPeNOTBPalleHHIO pacCIOSHH.
HecmoTps Ha UOBRILIEHHOS H3MEHEHHE IPaHyno-
METPHYECKOTO COCTaBa /[is nerkoro GeroHa W ans
ferona Ha KOMOWHHMPOBAHHLIX 3ANOJHHTENAX, pac-
CIAMBAEMOCTb HCCNEA0BAHHBIX OETOHHBIX cMeceil He
TIPERBIMANA NOMYCTHMBIX HOPMATUBHREIX 3HAYEHMH.
Ba3kocTH NeMEeHTHOTO TecTa B pacTBOpa B 3THX CO-
cTapax ObLNO JOCTATOYHO JUIS TOTO, YTOORI IPEAOT-

YIK 691,327

BPaTHTL IOABNSHME HEJOIYCTHMBIX BEIHYHMH pac-
CIAMBAEMOCTH (TIOKAZATENS PACTBOPOOTAENEHHI).

Takum 00pasoM, pesyNbTaThl MPOBEASHHEX 3KC-
NEPHMEHTOR MO3BONAIOT CHEJNATh BEIBOA 06 yaoBje-
TBOPHTENEHBIX MOKA3aTeIX ONHOPONHOCTH BCEX WC-
cnenoBaHHbIX OCTOHHRIX cMeceil. OTcyTcTBHE pac-
cnoenns ObuTo 0OYCIOBIEHO JOCTATOYHOH BA3KOCTHIO
HEMEHTHOTO TecTa W PpacTBopa, NOASCpOM paumo-
HATBHOTO COOTHOMIEHHS KOMITOHEHTOB MTPU HpPOEKTH-
PORAHWH COCTAROB DETOHOB, BHIDOPOM ONTAMANBHBIX
PeKUMOB IEPEMEITHBAHKS H YILIOTHEHMA.

CITHCOK JTHMTEPATYPLI

1. Kanmwowuna A" KoscrpykITHORHEI nerkuil Oeton
Ha [LTAKOBEIX 3AMONMEHTENX C [OBLIIEHHBIME IKCIUTYaTa-
UHOHHBIME CBOHCTBaMH: JIMC... KaHI. TeXH. HayK / Xaphb-
KOBCKHI aBTOMODHIEHO-AOPOXHEI BEHCTHTYT. — XapBKog,
1987.— 189 ¢.

2. Acmpaxancuna (.4, KoncTpykiHoRHBIE ofmeraex-
Hble GeToHBl Ha KOMOHHHPOBAHHBIX samodnuTendx: Huc...
KaHj. Texr, Hayk / [TerepByprcknit roc. yu-T myrteit coob-
werns. — Cankr-TerepSypr, 1999, —~ 150 ¢,

T.H. Yopnas, M FO. Berozop
Kadienpa ¢TpopTeaEHEX MaTepHAnoB U TEXHONOTHH

CPABHHTEJIBHBIE XAPAKTEPHCTUKHA HOBEHIINX MATEPHAJIOB
JAJE IWTOCKAX KPOBEJIB

Jlo Henaerero BpeMenH B Poccknt Ans ycTpolicTea
MIOCKUX KPOBENh TIPUMEHRIHCH B OCHOBHOM MATe-
PHanbl B4 OCHOBE OKUC/eHHoTe 6uTYMa. Momuduiu-
PoBanHEIE OHTYMHO-TIONMMEPHLBIE MaTepHATEl 10280~
IHAW CAENATh 3HAYMTERbHBI HIAT BrepEd W IOBBI-
CHTb 3IKCRNYyaTalHOBHEE XaPAKTePACTUKH KPOBEih.
Ilinpoknit accOpTHMEHT BBITYCKAEMOH NpPOAYKEHH
MO3BONAST PellaTh MPAKTHUeCKd n:bkie 3aaqu, BO3-
HYUKAICIHE TIPH YeTpoHcTRBe KPOBENBHOTO KOBpa Kak
IpH peMOHTE, TaX H HA BHOBEL BO3BOAHMEIX 0Obek-
Tax. B KaKIOM KOHKDPETHOM cllydae BO3MOXKHO MO-
Jo0paTh TUI MaTepHana, COOTBETCTBYIOUMH KOHCT-
PYKUMOHHBIM W JAPYTHM TpeOOBaHHAM.

HoBrle KpoBesibHBIE MATEPHARE! YCIOBHO MOXHO
PA3AENUTE Ha [JBE IPYNNsl. B nepBy BXOAAT aHAI0-
TH CTAPBIX MATEpUAlOB ¢ H2MeHEHHBIMH CBOHCTBAMH
(TpedoBanus CHull 2-26-99, «HopMBl NpoeKTHPORa-

HHA KPOBIH®) ¥ Gonee 3CTeTMYECKHM BHEUIHMM BH-
ZoM. Bo BTOPYK — NMPHHOHIIMANTBHO HOBBIE TIPOAYK-
Th, CO3JAICIIHE AOIIONHHUTENLHEIE BOIMOKHOCTH IIPH
KOHCTPYHPOBAHUH KPOBEITb,

KporencHpie MaTepransl ANd IIOCKMX KPBILL CO-
HAep:KaT 3aMATHEIR aTMocepHEl chnoff U3 Muxe-
panbHLIX IpaHyyl, ApMHPYIOIUIL cilol ¢ MATKMM IIpO-
MUTOYHRIM OMTYMOM ¥ HHXHUHA clnoH DpUKIEeHBAIO-
medt MacTHKH, M3-3a BRICOKOIf XPYNKOCTE 6HTYMHOTO
TMOKPOBHOIO €I0A HA KPOBIE MOTYT IOABJIATECH Tpe-
IIMHEL, MO3TOMY MaTephal cleAyeT Moau(uLHpoBaTh
nonuMepamy, HauBonee nepeneKTHBHEIME MOTH(H-
KATOpaMH BUTYMA ARNLIOTCT 31aCTOMEPE], CIOCOOHBIE
Halyxars B macnax Suryma. 3apoms! B PoccHn, KoTo-
pHe 3aHAMArOTCs HOBeHIIMMH pa3paloTKam# Kpo-
BeNBHEIX MATepHANOR, CTPEMATCS CO3AaTh KOMOHHH~

9
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POBAHHEBIA MaTepHan NoBBIICHAOH 3aRBOCKOM rOTOBR-
HOCTH, COISAIIHH HECKOJIBKO CNOER, CYIIECTBEHHO
PASTMYAOINMXCS 10 CBORCTBAM M PYHKIMOHAREHOMY
HasHAYeHUI0. JTH CJIOH 0Decneyar MpOYHOCTh Mare-
prana, napoHenpoOHMLEEMOCTh, 3AUIMTY OT YNbIpa-
$HONETOBBIX AyUedl. D10 KpOBMH-TIONYPaGPHKATHI,
IPBMEHEHUE KOTOPbhIX PE3KO IOBBICHT KadecTBO H
CHH3MT TPYAO3aTPaTh! [IPH BBIONHEHHH KPOREIBHBIX
pabor.

Haubonee H3peCTHBIMH pOCCHICKUME IPORNIBOIH-
TE/IMH KPOBEJLHBIX MaTepHANOB SBISIOTCA 3aBOJ
«Texnouvkone», «Mzodnexer. U3 3apyGekHEIX Ipo-
H3BOJMTENEH, TIPe/ICTARAECHHEIX HA POCCHICKOM DPhIH-
KC, MOXHO BRIICNVM b TAKHE CTPAHbI, KaxX DUAIIHINA,
Henanus, NMutea, CILIA.

OpHHM H3 CaMbIX SKOHOMUYHLIX BUAOR MO MHO-
THM TOKa3ATENIM (TEXHOIOTHS YCTPOHCTRa, TpYAO3a-
TParhl, IONTOREYHOCTh, CeDeCTOMMOCTS) SBIAETCH
MacTuyHas kposns (tabiuua). Ha crauuonapraom sa-
BOJAE TOTOBHTCA OHTYMHO-3MYIBCMOHHAS MACTHES,

KOTOpas npejicTapiseT cofolt AMCIIEPCHYIO CHCTEMY,
COCTOALLYID H3 JIBYX HEPAcCTBOPHMEIX IKHAKOCTEH
(6uTy™M B BONA), M3 KOTOPBIX AMCIEpCHas (asa pac-
npeneneHa B ZHCIIEpCHOH Cpefie, KpOMe 2TOT0 HMEeT-
CS TBEPARIH aMyneraTop (M3BeCTE) H ANd obecnede-
HHA YCTOHYMBOCTH B KA4€CTBE APMEPYIOLIETO CIIOA
MCTIONB3YETCA HauHuTens (acbecrt). MacTukd Mo-
TYT HAHOCHTLCH Ha PA3NHIHBIE MOBEPXHOCTH nroboil
KOHQUTypaiuu. [naBHOE YCIOBHE — HOBEPXHOCTE
JOJKHA OBITE WACGIBHO POBHOM, TAK KaK HEBO3MOX-
20 Oyner moOMTLCR OOHEAKOBON TONIIIMHEI MACTHY-
HOro crnod. B 3aBOACKMX YCITOBHSX COBPEMEHHBIM
MACTHKAM NPHAAETCH HYXHBIH [BET,

Takim obpasom, ans pemoHTa ¥ BO3BEJSHWS HO-
BbIX MIQCKHMX KPOBESE MOXKHO PEKOMEHI0BATE MAC-
THYHBIC KPOBIMN Ha OCHOBE B3OM, KadecTRo KOTOpLIX
[0 BCEM JIOKA3aTeNIsIM COOTBETCTBYET TpeBoBaHMAM,
NPEABARNAEMBIM K COBPEMEHHEIM KOHCTPYKI[HAM,

Tabnuya
CpaBHATebHBIE XAPAKTEPHCTHKH KPOBEIRHLIX MATEPHAIOB (1S NIIOCKHX KpbIHI)
Bunn xponnu ITpenvymectea Henoctarku Cpok cayx0si
I. Mactaynsie xpoBm (BHUTYMHO- Crofikocts k arpeccds- | HemoamomnocTs  YkNamkH npe | 13 =20 mer
IMYABCHOHHBIE TIaCTBL H GUTYMHO- | HEM cpeiaM. Tenno u Mo- | OTPHURTENLITEIX TEMNEPaTYpax.
MYIECHOHHRIE MACTHKH) pozocrodkocTs o1 —30 Ho | CHioKHOCTE B AOCTHMEHHH Ta-
+130 C. DPAUTHPOBAHHOW TOMUIMHEL R30-
Huzkan TPYZOEMKOCTE. | MHPYIOILER NNEHKH
OTCYICTBAE CTEIKOB M IIBOB
B KPOBCIEHOM wospe. Tex-
HONOTHA HAHECEMs MCXa-
HIIHPOBAHA
2, HannabBnsesmuic PYJICHHRE Ma- BHE 3uBHCHEMOCTH OT Ve~ Bonsoioe  konwvectse meom 5—8ner
TCPHAIB (M30TUTACT, H303MACT, TIO- | NOBHE TPOBENCHHA pabor u | {Haxnécros), T.e, cpabLix MecT
JIACIOH A APYTHE) COCTOSHHA  TIOBEPXHOCTH | MPH H3TOTOBAEHHK KORDA
COZAAI0T H3OALHOHHB
ol © Heobxogumolt ra-
PANTHPORATIHOH TONIMHAOH
3. lomuMepHEIE MEMBPARL] Bricokaz cxopocTh MoH- HoCTaTosMHO  BeICOKAS  CTOM- 10 20 aer
(IIBX, TIIO) TAKHLX  pafoT, BO3MON- | MOCTE (HET B IPOAANE, BLUIOL-
HOCTE MX MOPOBSACHHA B | dMoTcd HA 3axas)
nfioe BpeMa rona
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Pazoen 3

MPOMBILLTEHHAS
TEM/I03HEPTETUKA

YIK 621.746.27

H.H. Ilecmaxos, FO.A. Kanszun, O.B. Kapmyzosa, H.B. 3anampuna

Kadenpa npoMelieHHOH TEII09HEPreTHKH

O PACYETE TEPMHYECKOI'O COIIPOTHUBJIEHHS PABOYEN CTEHKH
KPHCTAJIJIM3ATOPA C KPYTJIBIMH LIEJEBBIMU KAHAJIAMM

B HacTosinee Bpemsi B MalIMHAaX HENpPEPHIBHOIO
JIMTBS 3arOTOBOK IPUMEHSIIOT KPUCTAIIN3ATOPbI, OC-
HallleHHBIE 1LENEBLIMH BOAOOX/IaXAaeMbIMH KaHalla-
MM Kak PAMOYTONIBHOH, TaK W KpyTno# dopmel. Temn-
JIOBBIE TIPOLIECCHI B ILENEBBIX KPUCTAIIM33TOPax ¢
NPAMOYTOJILHBIMH KaHaamu Mccienosans! B [1], [2].
Paccmotpum pabouyio cTeHKY, OCHAIIEHHYIO KaHalia-
M Kpyriol qopmel (puc. 1). Jng momyuenus pac-
YETHOW 3aBHCHMOCTH HalIeM CpeHEHMHTEerpaibHOe
paccTosHHe, KOTOPO€ NPOXOAUT TENIOBOH MOTOK OT
paboueil MOBEpXHOCTH CTEHKH [0 MOBEPXHOCTH OX-
naxarouiero kanana. O6osnaunm: M(0, y,) — npous-
BOJIbHAA TOYKa Ha pabouell MOBEPXHOCTH CTEHKH 1;
N(xx, ) — NpOM3BONbHAS TOYKA HA IMOBEPXHOCTH
kaHana 2. [TycTh.paccTossHHE MEXAY 3THMH JBYMs
TOYKaMH paBHO HEKOTOpoH BenuuuHe P. Haiinem sto
paccTosHue.

PaccMoTpum pasHbie 4acTHLIE CITydau:
1.0<y,</4;0<x,<8-r+r(1—cos(n/8)):

B _5—r+[5wr+r(l—cos(m’8)ﬂ'

| 5 (1)

2.1/4<y, < I; §-r+r(1-cos(n/8)) <x.<8:

B,= J(yp —r-sin(a))z +[8—r+r(1 ~cos(0a))];3 1 (2)

3. l/4<y,<r; & - r +r(1-cos(n/8)) < x, <6:

B, =\/ (r-sin(o) - yp)z +[8-r+r(1 —cos(ct))]2 »(3)
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v Nt Y

Puc. 1. Pafouus creHKa KPUCTANAM3ATODA,
OCHAMECHHOTO MSAESbIMH KAHAIIAMHA KPYTHOH
fopmur {pacyernag cxema); 1 — pabouas
NOBEPXHOCTE CIEIKH; 2 — M[OOBEPXHOCTH
OXMKFAIIINX KAHANOB

rae { — Nonymwar pacnoiCcHeH!s KasaloB, & - ToNiu-
Ha CTEHKH KPMCTAlNIM3ATOpA, 7 — PaiHyc KaHana, o -
YTOJL HAKNIOHA PAaiHyCca KAHana X OCH.

Cootrowennd (1) — (3) nomyueHsl W3 FeOMETPH-
YECKHX CoO0parkennii.

Halinem cpefHeHHTErpATEHOE 3HAYEHHE BENH4YHH

B2 u Ba.

2%
BE:EJdax

!

X I\/ (}’p —7-sin ((1))2 +[8-r+r(l ucos(a))]zdyp ;
®

i

Xal'\/ (r-sin(c)- yp)2 +[8-r+r(] ncos(a))]zdyp.
(5)

22

Brrpakenus (4), (5) conepaxaTr ABOAHON MHTETPAN
OT HppaluonansHof QysKkIul BHIA:

Quy=~(u-m) +n’,

rae
=y, m=r-sin(a); n=[8-r+r(l-cos(w))].

HOKBJKGM, KaK BBHIYHCNACTCA 3TOT HHTSIPAL. Boc-
HOIB3YeMCA TpHFOHOMCTpH‘IﬁGKOﬁ TNOACTAHORKOM;

u—m=mn-sint,
TOrAa

du=n-costd?,
Jtp(u) du = Jﬂ'(u -mV 4+nt du=n’ jcosz tdt. (6)
M3 TpUroHOMeTpUH MIBECTHO, YTO
cos’ 1= 1 + lcosZ:‘ )
2 2
TOrAA
1 1,
Itp(u)du=n —t+—sin2¢ [+¢, (7)
2 4
TAE ¢ ~ B AaHAOM Clydae — MOCTOSHHAS WHTErPUpOo-

BAHMA,
Y3 (7) cnenyer:

H

t=arcsin(u_m). (8)

Jlenax TPATOHOMETPHYECKYIO 3aMEHY.!

sin2¢ = 2sinfcost = 2sint.f 1—sin’¢,

d y9uThIBasg (8), MpencTaBuM BEIpaKeHUe (6) B BHOe:

Jotu) du=

5| 1 . u—m lu-m u-mY
=B Earcsm +5 1- +e =

n . u
=—| aresin
2

7, u_zm\{nz —(u—m)z]—irct. 9}

H

Bocnonpsyemes monydeHHEIM pemteHdeM () g
BEIMKCIEHUA HHTErPaNos, cofepxkamuxcs 8 (4), (5).
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;[% (u)du =

::';W(yp*r'Siﬂ(a))z+5—?’[|:C+?‘(1—COS(DL))T dy,=

_[5—r+r(1—cos(a))]2 )

B 2

¥, —rsin{a) y, —rsin(a)
X

[8—r+r(1wcos(a))1 " 2

x arcsin

X \/icS -7+ r(l - (:OS(OL))]2 - (yp - rsin(o:))2 .

B  cooteercteMm ¢ Qopmynoii  HewoToHA -

JIeHOHHI[a 3amuIIeM;

i[% () du= {[8 -7+ r(l - cos(oa))] y

2

rsin(a) rsin{a)

[6—;-+r (1-cos(a)) J 2

= arcsin

x \/LB —r+r(1- cos(o&)ﬂ2 ~(rsin(o))’ } _

X
2

{[6 —rir(l- cos(u))]2

l—rsin((x) f—rsin(a)

[8~r+r(1—cos(a))] 2

X A¥Ccsin

x \/[6 —r+r(l- a::os(o:.))}2 —(1-rsin (a))z} . (10)

AHANOTATHO!

_[[5 —r-l-r(l -—-CDS(G))T

{

J-\j -sin{a)—

g

p) +[3_r+r(1—cos(a))f dy, =

[S—r—w(l - €0S (a))T  arcsin rsin{a)
2 [5 r+r(1 cos(u))}
. rsin(o) y
2

x \/ [6 —r+r(l- cos(o&))}2 ~(rsin(w))’ } .

b arCSlIl rSln (u) I

2 [ —r+r(1 cos(a)ﬂ
. rsin(o) -1 y

2

x J[a —r+r(1- cos(o:)”2 ~{rsin(a) - !)2 ] . (A

Beipaxxenus (4), (5) ¢ yuetom (10), (11) mpuMyt
BHA:

/2

~ 2
Bo=— | x
-l 0
) [6—r+r(]—cos(a))T S rsin{o) .
2 [8—r+r(]—cos(a))]
+rsin(0:)x
2

x\j[ﬁﬂrﬂr(l —cos(o.))]2 - (s"s,".n(oz))2 -

{5— - 2
] r+r(1 cos(oc))] < arcsin I - rsin{a)
2 [5—r+r1 cos(a)ﬂ
+J—rsin((1)x
2

x \/[5 —r+ r(l -COS(CL))T - (I - rsin(a))z} da (12)
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_ 2 /2 2.

B';\:— J < R,M’ K/Br
n-l g L6t

_ _ z . -4 | N
. [8-r+r(1-cos{a))]  aresin rsin{c) ,
2 [5—r+r(]—cos(a))]
-4 3

, 1210

. rsin(a) y
2

x\/[ﬁ—rJrr(l—cos(a))T —(rsin(m))2 - o 0

2
— — : ; ] | |
_[5 r+r(1 cos(a))} « arcsin rsin(a)-/ + 0Ty 0.603 0.01 B.013
2 . [5—r+r(1—cos((x)ﬂ -

Fsin (0() - Puc, 3. 3aBHCHMOCTE TEPMUYECKOTO CONPOTHBIEHHR pabo-

— X uel cTeHry kpuctanansaropa MHII3 ¢ KpyrnbMe WiSNCREI-

2 MH KAHATAMHM OT PAUMYCa kKaHala OPH PA3HHYHbIX 3HAYEHHIX

TommnuHet  pabowelt  cremkn (¢ = 0,018 m):

1-8=0,035m,2-3=0,045m,3 -~ 8=0,055u

H3 rpadikoR BUAHO, UTO TEPMHUUECKOE CONPOTHE-
JIEHHE YMEHBILIAETCH ¢ YBENHYeHHeM napamerpa 0, C
yBETIMUYESHUEM luara Mexkpy Kamamamu (27), TepMuae-
CKOe coTpoTHBIeHHE paGoued CTEHKH PACTET, NpH-
YEeM €ro 3HaveHme TeM OONbIIe, YeM MEHBIIE PAAYC
KaHana TIpH HeW3MeHHOH TonpimHe cTeHKkW. IIpw
r=001 M R ypenuuuBaercs o7 8,2><]0"5 a0
9,2x10° m* - K/BT, npu 7 = 0,02 M — ot 6,5x10” 10
7,4x10° M* - K/BT, a aopu r = 0,03 — ot 5,3x10” mo
6,05x107 m* - K/Br.

TaknM o6pasom, B cTaThe paspaboTaHa Me-
TOJEKA pacieTa TEPMHUUECKOTO COMPOTUBIICHUA
- 1 paboueii crenku kpuctammusaTopa MHII3 ¢
KPYITBIMH IHEMEeBBIME KaHallAMW, NPUromHasd
J WHKeHepHBIX pacdeToR. M na ee ocHoBe
L - [POAHATM3HPOBAHO BIMSHHE OCHOBHBIX KOH-
CTPYKTHBHEIX. IIAPAMETPOB KPHCTALIH3ATOPA

i
108 |- //_ Ha BENUMUHY TEePMHYECKOrQ CONPOTHBIEHAN
CTEHKH.

x J [6 ~r+r(i- cos(a))]2 —(rsin(a) - 3)2 } dec . (13)

Beuny rpomosaxoctu unrerpance (12), (13) roc-
MONE3YeMCA [N X pellleHus nporpammoii Mathcad
Professional. PeaynbTaThl mpeacTaBuM B BUAE rpadi-
KOB 3aBHCUMOCTH TEPMHUYECKOr0 CONpPOTHBICHHA pa-
Gouel CTEHKHM KPUCTANNU3ATOpa C KPYIIBIMH Iee-
BEIMH KaHAlaMH OT Paiuyca KaHana HpH pasiHIHBIX
KOHCTPYKTHBHbLIX nmapamerpax. ['paduxy npHBeleHEI
Ha puc. 2, 3.

R, w?-K/Br
10t

6-10 - ]
’/_,4—”/ CIIMCOK ITUTEPATYFbI
5-10°% | 1 1 | | |

0,06 0,065 0,07 0075 0,08 1,085 0,00 0,095 1. Ifecmaxoe HH., Kawezunw HO.A, Mans-
2hm ko O B. Temmoswie mpoueccsl B padoued CTeHxe
Puc. 2. 3apuciMOCTh TEPMUYECKOTO CONPOTHAReNMA pafouei KPHCTAIMMIATOPA MANIHHE! HENPEPRIBHOD JIHTHA
cTeHKK KpucTanmazaropa MHJI3 ¢ kpyTHRIMH IMeneBEIMH 3aroToroK // Marepuans V1 MexIyHapoaHOH KOR-
KaHANAMH OT IIAra MeXIY KaHATaMHK OPH palIHqIHRIX 3HAYEC- fbepCHHHH {(HI}OF]JGCCHBHBIC HpOLIECCLI " 060pyﬂ0-

HuAX paipyca KaHana {8 = 0,035 m). 1 — »r =0,01 m; 2 -
24 r=0,02m:3-7=0,03m
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BAHHE¢ METAJMYpPrAYecKoro NpoM3BoicTBAY. - Uepetoreil
ury, 2003, — €. 132-135.

2. Kanszun I0A., ecmarog I H, Mawoko O.B., Jly-
xust C B Pacuer tennoobmcra B pabouei cTeHKe LIEIEBO~
T0 KPHCTAMMMIATORA H CUSHEA BIHAHRA €re KOHCTPYKTHE-

VK 621.981.635: 536.21

HBIX MapaMeTpoR Ha BCTHYHHY TEPMHICCKOTO COMPOTHRIIE-
Hug pabouell cTeHkM // 3aroTOBHTENLHLIE MPOUIBOACTEA B
MAIIHHOCTpOeHEH. — 2004, — Ne 2. — C. 38-40.

H.B. Tenun
Kadenpa mpoMbIINEHEOH TEINOIHEPTETHKI

JHIMMAMHPKA HEOCECHMMETPHYHOI'QO TEMIIEPATYPHOI'O ITOQJA
nmoJaoro POJIHUKA MHJIL3

Ponukn MainimH HempeprlBHOIO NHThA 3ar0TOBOK
{MHJI3) HaxopaTes BO B3aUMOIEHCTEBHH CO CpelaMy,
WMCIOLIMMH pa3HyKe Temrepatypy, fHuzndeckre ceol-
CTRE, TUIOINALL ¥ YCNOBHA BRaWMONCHCTRMA {packa-
NEWHuA MeTaI, OXNAKIAKIaR KUKKOCTh, OKpY-
HAIOWKA BO3AYX ¥ T.4.). CMeACTBHEM TAKOrO B3aH-
MOAEHCTRHA ABIAIOTCH BEICOKHE TEMIIEPATYPS] HArpe-
Ba (500...800 °C) u 3HAUMTENBHEIE TEMIIEPATYPHEIE
nepenasisl B HOrPAHAUYHLIX K BO3HEHCTBHIO 0BIacTs.
TpyoHOCTH U3yYeHWS TeMIepaTYPHBIX YCIOBHH pa-
GOTHl poNHKOB OOBACHAOTCA TeM, YT0 a0CONIOTHBIE
TEMIEPATYPEl HATPEBA W TEMITEPATYPHBIE NEPETIA/IbI
NOLBCYKEHE] M3MECHEHUAM B 3aBHCHMOCTH OT H3ME-
HEHHS PeXXMMOB JIKCINIYATAllUH, YCIOBUH Beaenus
TEXHONOTMUECKUX TIPOIECCOB, BHELIHHX YCIOBKH R
Apyrux MakTopos.

H3BecTHEL adaNTHTHUECKWE pEIISHUS YPABHEHNA
TEIOTIPOBONHOCTH AJIA BPAIAICUIAXCH DOIIMKOR IPH
MEPEMEHHEIX TI0 NQJIAPHOMY YIY YCAOBHUSX KOHBEK-
THRHO-IYUMCTOrO TerwicoOMeHa [l), rpaHMUYHBIX yC-
AoBMAX Iepeoro [2] u tperbero poaa [3]. Hacrosminas
paboTa MoceslNgHA aHATUTUUECKOMY HCCIEeHOBAHUIO
TeMHEPaTYPHOro TOJS BO BpPRIIAKLNXCA POIHKaX
IIPH HEPABHOMEPHEIX N0 oOpasymoued IpaHuyHeX
YCTIOBHAX BTOPOIC polla.

3agava onpemencHUA TEMICPaTypHOTO MOMA B IO-
JOM BpAIAOIEMcS  PONHKe QOpPMYITHPYETCH Clie-
JytommuM ofpasoM: TpedyeTcs HaliTH pacnpefencHAe
TeMOEpPaTypel B OECKOHEYHO [JIHHHOM KOJBIEBOM
CHOE C HAPYXHbIM PAanuycoM K; H BHYTpeHHHM K,
BpalAIIIIMCS BOKPYT CBOSH OcH ¢ MOCTOAHHOHA yr-
noBo# ckopocThio ©. Ha Hapy)XHOH TOBEPXHOCTH

CIod 3adaH TEInoBoH DOTOK Xak dyHKIHA YIIOBOH
KOODJEHATH! q((p), a Ha BHYTpeHHeH [TOBEPXHOCTH

NIOCTOSAHHAS TeMiepatypa {1. IIpunaroe, 4Te Matepuan
IIMAMHIPA OSHOPOIMEI W U3OTPONHLIA, 4 ero (usH-
HeCKHE XapaKTePUCTHKA HE 3aBHCHT OT TEMIICPATYPEL.
PaccMaTpriBaeTca  XKBasHCTANMOHAPHLIH  TEILIOBOM
PeRUM.

Marematudeckas opMyNMpOBKA 34849 B fIO-
BMKHON CHCTEME KOOpIAHAT B De3pasMepHOM BHIE
HMEST CASAYIOIRA BUT:

2 2
? ?+l@+%§~—g-—}3d@:0
&p" pop p’ 09 2

?

(pl <p< 1, 0<¢ < 2n) (€))]

I'paHAYHEIE YCIOBHS:
— YeJIOBHME Ha HapyKHOR TIOBEPXHOCTH

B _EK
op A

p=1

q(9): )

— YCJIOBME Ha BHyTpeHHeH OBepXHOCTH

6 =0 3
|, =0: (3)

— YCIIOBiE TIEPHOAUYHCCTH TO YTIOBOH KOOpAM-
Hare

6 @)

§=0 = e‘qzzn 2

roe 0 =t—¢ - nepenaj TeMmreparypsl OTHOCHTEILEHO
TeMrepaTypbl HA BHYTpeHHeHl ToBepXHOCTH; f - Te-
Kyillee 3HAUCHAES TEMIICPATYDB; ', ¢ — PaJpansHAL H
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r 2
Yrnoead KOQOpPMHHATRE], P =-— — OTHOCHTEIRHEIHM Da-
2

IHYC PONHKE; @ = O -+ (T, O — YIJIOBAY KOOPANHATA
B HENOABIDKHOM CHCTEME KOODAWHAT; T - BPEMI,;

©- &

Pd - kputepnii Ilpenrogutenesa; A - xoad-

GEIEeHT TENIONPOBOJAHOCTH,
TEMIIEPATYPONPOBONHOCTH.
Hckomoe TemneparypHoe IOKE B POJMKE HINETCA
B BuAe pana Oypee. OnycKas NpOMEKyTOUHBIE Bbl-
KJIaJIKH, 3aLIIeM pellenyde cucteMsl (1) — (4) B Buae

a - xoabdbunuent

Jﬂ (o1

8{(p,¢) = ]ao n——+zm

X} @, 08 mp+,f%(p—l)-—£

d oo
~1== 4,
(p=1)-7

+5, sin| ne +

()

TAC ap, Gy, By — KOIPQPUOBEHTE pa3IKEHUT B PAA
®ypbe rpaHnuHoro yeressd (2).

Apanus BHpaXeHiA (5} MOKASLBAET, UTO TeMIIe-
paTypHoe MaNie PONHEOB YCIOBHO MOMKHO PA3IeiIHTE
Ha JBE COCTABNAOLIME: OCECHMMETPHIHYIO H Heoce-
CUMMeTPHuHY:0. HeocecummeTpuyHas cocTab-
JSOIAL TEMIEPATYPHOTO IIONA PONAKOR MPOHM-
KaeT Ha HEROTOPYrO TIYOHHY pallyca POMKOR.
I'nyOuHa ee NpPOHHKHOBEHHS (AKTHYECKM OTpe-
HenAeT TOMIFHY N0BEPXHOCTHOTO CJI0S PONHKOR,
B KOTOpOM BO3HHK2IOT HauboNee OnacHEle, ¢ TOU-
KM 3peHH] BO3MOMHOCTH IOABIRHHS TpEIUuH,
TepMuUueckre HanpskeHus. [locnenHee cBA3aHO ¢
HanuqIueM B 9T0H obnacty Hanfonee peskux rpa-
JuewToB TemnepaTypel. Ilpwuem HauGombiiHe
epenanpl TeMIepatyphl BOTHHKAKOT HA YCTAHO-
BHUBilIeMCS TeMI0BoM pexxiMe palorsl ponukos. C
YBENVYEHHEM YITIOBOR CKOPOCTH BpAaIleHHd po-
TYKOB M BREIPABHHMBASMWSA TEINMOBLIX BO3ACHCTBHH
mo ux olpasywolel rnybuna NpOHHKHOBEHES
HEOCECHMMETPHYHOMN cocTarngolmeR B Teno po-
MHEKa ymeubmaeTcd. OcecHMMeETPHYEAS COCTAB-
NAIOMAA  TEMIEPATYPhl ONpejendeT Teruiosoi
npoduib, BenvM4KAY TEIUIOBOTO PacIlUpeHHs DPo-
nuxoB, Ona dopmupyetes noa AcHcTBHEM oOCe-

BezpasMepHan TeMIOepaTypa
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CHMMETPHYHOH COCTABIIAIOINEH TEILUIOBOTO BO3IEHCT-
BH1,

B pesynrrare seiuucienuii o ypastenuio (5} Obi-
T TOJYYeHE! 3aBHCHMOCTH Ge3pasmepHol TeMrepa-
TYPBI OT OTHOCHTENHHOTO PASUYCE P, YIIOBOH Koop-
JUEATHl ¢, yrnosofl ckopocti Bpamenns Pd u mapa-
MeTpa ¢ JIng npoBefenus pacueToR OniNa NpHASTA
cnexyrouad (opMa TEIUIOBOIO BO3ASHCTRHA

Gor = Po = P =1Qy;

ae)= 0,—-m<@<@,, 0, <O=T,

rae 2qp — YTIoBag IIMPKHA IVIOIIAAKH TEIUIOBOIO
BO3ISHCTRHS; ¢ — MOCTOIHHAY 110 IIHPHHE ILIOIAIKA
TIOTHOCTS TEILIOBOT0 HOTOKA.

Bribpannad dopma TENNOROrO BOACHCTBUS COOT-
BETCTEYET KOHTAXTHOMY TEINIOBOMY BO3ACHCTRHIO Ha
ppawraroiiuecs ponvky MHJII3 ¢ BHyTpeHHMM OXna-
snenveM. Ha pac. | npUBeAeHE! THIHYHLIE KPUBLIE,
XAPAKTEPU3YIOIIME 3ABUCUMOCTE ©Oe3pasMepHoil He-
0CECHMMETPHYHOM COCTABNAOUIEH TEMIEepATYPEl OT
YITOBOH KOOpAMHATEL JUIA cNydad KOHTAKTHOTC Tel-
JOBOTO BO3ASHCTBHA. PacyueThl BHIIQIHEHB! JJIA TPeX
3HAYSHUHA OTHOCHTENBHOTO pammyca p = 0.8; 0,9; 1.
MokHO BUAETR, YTO HA IIOBEPXHOCTH PONTUKA  MakK-
CHMYM TEMIIGpaTypPEl HMeeT MecTo BOIM3M 3aguei
KpPOMKH MCTOYHKKA TEIUIOBOTC BO3/eHCTRYUA (T.e. IpH
QP=0,), a4 MHHUMYM TeMIepaTypsl Habmiojaercs

0,02 . T T T
0,015
0,01 B
0,005
0
L | ] | | | |
0,005 > : : 1 - -
YTnoBadg KOOPANHETE, Pal
Puc. 1. 3asucumocts Oe3pasMepHOR HEOCECHMMETPHRHOMR
TEMIEPATYPE! OT YIrIIOBOW KUOPOMHATRL ¥ OTHOCHTEJLHOTO
pamHyca Ama ¢y = 0,044, - p =1
.......... - p=0,9;------- F}:{},g
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BOAM3M nepelHed KpOMKH, T.e. @=-@,. Jng cnos,
PACTIONOKEHHOr0 HAa HEKOTOpoH DIYOHHE OT MOBEPX-
HOCTH, MAKCHMYM TEMIEpaTypil CABHIAETCA OT HC-
TOYHHKA TEIUIOBOrO BO3ACHCTEMA B HAIPABJICHHH
BpalifeAus poOJIMKA (NpoTHE dacoBoP cTpenkw), Ha
riybune, cooTsercTBYIOMWEH p = 0,8, koneGauuit
TEMIEPATYPEI IPAKTHUECKA HE HABM0NaeTCs.

Ha puc. 2 noka3aHa 38BUCHMOCTS SKCTPEMATBHBIX
3HAYEHHH TeMNepaTyp OT YINICBOR THHPHEL] ILIOIIA-
KM KOHTaKTa POMIMKa CO CIUTKOM (Pg. BHAHO, uTO ¢
YBEIMIGHHEM (o MAaKCHMAIBHOE 3HAYEHWE TEMIIEpa-

0,03 T T T T

0,02

0,01

bespasMepHad TeMIleparypa

Yrinosas iHPHHR, pag

Puc. 2, 3aBHCEMOCTE FKCTPEMANBHBIX  3HAYCHME
TEMIIEPATYD IOJOTO POTHKA OT YIIOBOR IHHPEHHE
NAQIaAKH KOHTAKTA

TYPBl YBENTUYHBAETCSA, 4 MEHEMMAILHOE — YMEHBIIAeT-
ci. Hawbonee uHTEHCHBHBIH pocT MakcuManbHoit

TemMnepaTypnt Habmrogaerca wi @ = 0...0,02, a na-
J1ee 3aMeTAeTes.

VIIK 674.8

Jlns MpOBeAEHHA PacyeToB OBLIH MPHHATH! CIEAYIO-
[HUE BENHYHHL mapaMetpos: @gp= 0,044 panm; R =
=0,19m; a=6,1-10%m’/c; Pd =312,

TlonydeHo aHalnHTHYECKOE BhIpAKeH#He I OIpe-
JCTICHAA PaciipeieneBus TeMITEPaTyPEl B PAAHANEHOM
CEYCHHH IIONIOr0 POJMKA NPH HEOCECHMMETPUYHEX
TPAHHYHBIX YCAOBHAX BTOPOr0 pPoja C YYETOM Bpa-
LeHHA. B pe3yneTate BEMHCISHHI TIONYYSHE 3aBH-
CHMOCTH 0e3pasMEpHOHl TeMiepaTypil OT BHAZ H
(OPMBI  TEIUIOROTO BO3JiEHCTBES, OTHOCUTENLHOTO
pajMyca, YIIoBoil KOOpPOMHATHI, YINOBOH CKOPOCTH
BpaileHus. JlofydeHHbIe PEIieHT TEMIepaTypHOi
33744y COpaBelIMBEL ANA cpejHeH 1Mo INHMEe YacTH
604kK ponuka, paBHOH NpuMepHO wMpuHe ofpafa-
TLIBAEMOrO METa/lla, TH€ IPafMenT TeMIISpaTyphl
BIOIE 06pasyomei ¢ J0CTATOUHON AN HHAEHEPHEIX
PACYETOR TOYHOCTBIO MOXHO CHHTAThH PABHBIM HYIIH,
IlpakTHueckas BAXKHOCTb COHOPMYIMPOBAHHONR BbILE
3afaY8  COCTOMT B TOM, 7r0 TIO3BOJAET MOJETUPO-
BaTh TEIVIOBOE COCTOAHHE PONHKOR IpH pasHoobpas-
HbIX (POpPMax TEnAOBOT0 BOZASHCTBHA HA MX HAPYXK-
HYIO MOBEPXHOCTE.

CIIHCOK JTMTEPATYPB!

1, llecmaxos H.H. TennoBre TMpPOLECChl IPH HErpe-
PHIEHOH pamtmske cramd, — M. Yepmernudopmanus,
1992. - 268 c.

2. Henawoe H.A, Bucmpoymoe B.A. TemneparypHoe
MOJIe Bpaun@oierocs nofcre uunuHapa // Hmkesepo-
iprznueckul xypuaan, ~ 1979. -~ T.37. - MNe 4, - C, 705-711.

3. Pozamecruil B.A. Hecraumouapsoe pacupenencHue
TEMOEPATYPHL B0 BpamaoeHca Tpyde npy  HeocecuMMeT-
pHYHOH TericoTaaye // MapecTus BhICHIMX YUeOHBIX 3aBe-
Henuit. Heprag metawryprus, — 2002, — Ne 3, - C. 40 — 42,

E.A Hlecmaxoea, M IO, Benozop, M A. Kononosa
Kadenpa xaMHIeckEX TeXHOMOTHE ¥ 060Dy I0BAHNS;
Kadempa CTPOUTENEHBIX MATEPHANIOB H TEXHOIOTHIT;
Kaeapa MPOMERINSAHONR TEMIOIHEPTETHRN

TEIVIOMACCOOBMEH IIPH YBJIAXHEHWH JPEBECHOBOJOKHUCTBIX ILJIAT
IIOCJIE HX TEPMOOBPAROTKH

HpesecHoBonoxuucThle Tnuthl (JIBIT) nautonee
4acTo H3TOTOBIAKT Tak HAILIBAEMBIM MOKPHIM CITO-
coboM. Ilpouecc H3TOTORNEHHS RAMT OTIHYAETCH

CTabDUNBEHOCTEIO, TOTOBAA MPOAYKLMA O0AANAET Xo-
POIYM KauecTBOM. PaccMaTpusaemslii criocod BKITO-
qaeT B ce0f UPHIOTOBIGRUE JPEBECHOBOIOKHHCTOH
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Macchl, MPOKNENBAHNe, MpH KOTOPOM B MAacCy BRO-
JIATCA PasTUYHEIE XUMAYeckue no0asky, opMuposa-
Hile XOBDa, MPECCOBAHE, TepMHUYECKyIo 06paboTKy K
yBiaxkHenne [1].

Ipu TepMudeckoit obpafoTke IUIUT, NMPOH3BOIH-
MBIX B CIEUHANBHOH KaMmepe, 3aBepioalorcs HadaTble
B [Ipecce MPOoLEcchl TEPMOXUMUYECKUK IIpeBpatleHnii
KoMIoHeHToB. Tepmudeckad obpaboTka npegnalfa-
YEHA [N YMEHBIECHNS TOMVIOMEHHY [ITHTAMY BOIH H
TIOBBIICHAS HX MEXaHHYECKOH TIPOYHOCTH,

[locne TepmoolpaGoTxy TUIMTHI, BhUNEIINE W3
KaMepel, HaUMHalOT ancopbupoBaTk napkl BoALl H3
OKpyxamwero so3gyxa. Jing npunanvd midram dop-
MOYCTORSHROCTH WX YBNAXHAOT H KOHJIMLMOIHPY-
10T. YBIOKHEHKE TPOU3BOLNTCH B YRAAKHHTEIEHBX
MANTHEAX BIY B KAMEpax HeNlpepelBHOTO NeHCTBRA.
ObpabaTeiBaeMbic TUIHTB TNEPEMELLAIOTCE ¢ [MOMO-
IIBIC BANOB, Ha KOTOphIE OHM Onapatores. Bona cHARY
HARCCUTCH CIIPBICKOM H Hepe3 YBIAXHCHHEIE DﬁpeBH-
HEHHELIE BANEL

B npoliecce yBraKHeHEA MPOTRKAT (PHIHYECKAES
ABJICHHA MAcCoObMEHa: MEPeHOC BAANH U3 OKPYIKAK0-
weH cpedbl K IOBEPXHOCTH MaTepHala (MaccooTna4a)
U TIepeMEINEeHYE BNArH BHYTPY MaTeprana (Maccorne-
pexoc). byaem paceMaTpHBaTs KOMIUIEKCHYIO 33824y,
BKJIOHAIOILYEO B ¢els 06a ykasaHHbIX gsneHua. [Ipu
3TOM HEODXOANMO MOIEIMPORATE NepeMellleHNe Tell-
TIOTH! ¥ Bard Kak BOJM3Y NOBepPXHOCTH IIKTEL, TAK U
BHYTpH Tena [2].

[lepeHoc Bnard BHYIPH MaTeprana OHMIUEM Tak
HA3BIBACMEIM AEeKTHBHLIM yparHeHAeM FAbhdyIun:
% =i, VIC, (1
rae C — koHUEHTpalHs BIary BHyrpu obpabaTsiac-
MOT0 Marepuana; T— BpeMms; A, — dQGERTHBHBIE KO-
sthbuizenT muddy3ry, onpenenseMelii KCIepAMeH-
TAJIBHO.

Juddepenunancioe yparuende (1) XOmoIHAM
rpadu4IABIME YCIOBASMHU TPETREro poaa:

lc V Cn = 5 (CH - Ca)s (2)

rge Cy, Cp — KOHIEHTPAIMS BAATH ¥ NOBEPXHOCTH
NIIMTE! ¥ B OKpY®ailed cpene.

Jnsa peiuerus ypasHeHHs (1) npu rpaHddHLIX YC-
JI0BUAX (2) HeoGxomuMO 3HATH PacupeieNeHue BIaro-
COZEPKaHHA B TENE B HAYATLHBIH MOMEHT:

C-!T=0=C(xay:z)) (3)
TOE X, ¥, £— TeKyIIHe KOOPIHHATEL.
28

Ceruaras CTOPOH& TUTHT, Ha KOTOPYK) HAHOCAT BO-
Oy, o0paiieHa K HIDKHHEM BajzaM, I03TOMY Hp¥ pac-
¢MOTpeHHH Tipolecea yeaakHeHns JBIT moxHo Be-
CTH AOIYIUEHME 00 OTCYTCTBHM IIepeHOCa BNATH B
BepXHeif 4aCTH KaMephl B HAalpABIIEHMH CBEPXY BHH3.
JonyctuMo Tawke mpenebpedh IEpeHOCOM BIarH B
NOTNepeyHOM H TpOAONEHCM HAalIPABRICEHIX, T.K. TON-
miHa 0fpadaTbiBaeMOHd MAKHTEH 3HAYHTETBHO MEHBIIE
€¢ LIMpHHM M ANMHEL. (TpexMepHas 3ajada TEMJIO-
maccooOMeHa B Ipollecce YRIAKHEHUA APEBECHOBO-
JIOXHHACTEIX TUTHT JIPH CIIOKHBIX IPAHUYHBIY YCIIOBUAX
paccmoTpera B [3] u [4].) B mauiem ciaydae macco-
OOMEHHRBIC TIpOLECCR! OmMehIBaOTeAd THPDEpeHIy-
AAFHBIMH YPaBHEHHAMM:

acC &C
az e @
Z>0; 0€X<53,

rie ¥ — ¢cKopocTh ABHXKEHUS oOpr0aTLBAeMBIX IITHT,
0 - TOJIIHEA IUTHTEL

B Hauane npouecca BIAra BHYTPH MIMTE pacnipe-
JeneHa PABHOMEPHO:

CI (x, O) = CH - (5}

flockonbKy Ha BepXHel MOBEPXHOCTH [LIATHI Mac-
cO0BMEH OTCYTCTBYET, TO 3]1¢Ch 3ANAIOTC HYJIEBBIE
IPAHHYHbBIE YCJIOBUA TPETHEr0 POJIA:

oC (o, z)
ox

Ha puxHEH NOBEPXHOCTH IUIMTE]l HPOUECT CIIACHI-
BAETCH FPAHHYIBIM YCITOBUEM, AHANOIHYHEIM {2):
ac(d,z
A, (32 =p[C(5,2)-C,]. (7)
&x
Jns ynobetea pelleHus M nochegyromere 0006-
WEHHA pesynsTaroB  pacuera ypaeuenus (D7)
npeacTaBuM B Oe3pazMepuoll hopme:

=0 . (6)

aC & C )
—_Ki—— 8
oz ox*? ®
C(X,0)=C,; e
ac(o,z)zo; 10)
aC
M=Bi’[€(l,2)~cn], (11)

rae X, Z — TeKyllMe KOOpAWHATH B OespasMepHoit
dopme; K 7 — GeapasMmepHEii kommneke; Bi' — kprre-
puit Bo MaccoOTHaqH.
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Bxopsuine B (8)-(11) GespasMepHble BeIMIHHEBI
OIpEAeNAIoTCA U3 COOTHOIIEHHH:

i -0
Ki= ; }Bl'=B ;
14 kc
X—i; =E
) &

Cucremy (8)-(11) pemrum onepanuoHHBIM METO-
noM Jlamnaca. PerreHie pMeer BUAL

CD(C):{H%SI[I - X? +%}—

1

—i(l +S—i]xAn cos (,C)exp (-1 Ml)} . (1)
n=l p'n

BespasmepHsle uucaa, Bxogaume B (12), onpene-
JAHTCA BEIDAKEHASIMU!

Ci'_CU .

P{C)=—1—L; MI=KIZ;
CH_CU
1 2 sinp
Sl= ) = e A
(C,—-C,) K1 W, +sing cosp,

THe |L, - MapaMeTpP, PACCUHTHIBACMEIH W3 XapaKTepH-
CTHYECKOTQ YpaBHEeHUs:

BirCtg“'Jx = l‘Ln ‘

[Ipounterpuporas (12) u pasnenus Ha TOILIKMAY
IITHTER], NOJIYYHM pacteTHYK) 3aBHCHMOCTE LJiE Bbl-
YHCITETHA Cpe/{HeR KOHLeHTPAIMH BIar:

C(C)=1 +%Sl[l+é]— i[l + %)Bn exp(—pi M l) ,

_ (13)

VIK 621.746.027.047

rie
~ 2Bi”
T (Bi"+Bi+p, )

Takum 00pasoM, OHHAMHKA W3MEHEHMS BIAMKHO-
CTH METEpPHANA OIPEALSNAETC TpeMs KpHTepHaMiU: S,
Bi’ u MI. M3 paccMmoTperus ypaeussui (12) u (13)
CIELYET, YTO BIAKHOCTE MATEpHAaa CBA3AHA ¢ KpUTE-
pueM Si npakTHdIecky NUHeiiHOH 3aBHCHMOCTSIQ,
Kpurepuit §1 xapaktepusyer Auddy3uonHple opo-
Hiecchl BHYTPH 00pabaThiBaeMoro Matepuana. Kpure-
puit Ml (aHamor kputepus Pypee) XapakTepH3yeT
IMHAMAKY [IPOTEKaHus MacCOOOMEHHEIX IIPOLECCOB
BJIIONL TEXHOMOTHUECKOM AWHHH, a Kputepu# Bi' -
COOTHOILEHWE BHYTPEHHMX W BHewHnx nuddysnon-
HBIX COAPOTUBICHUH.

CIHCOK JIHTEPATYPbI

1. Bamcenoe B.A., Kapacee EH., Mepcos £/l Texno-
Aorua W obopyHOBAHHE MPOM3BOJICTBE APEBECHOBOIOKHH-
CTHIX [TIHT W INACTHKOR, — M.: Dxonorus, 1992. — 416 c,

2. llecmarosa E.A., Huxonoea EJI, Kowonosa MA.
Mopenuposadue JIpoLeccos TeIloMaccooOMeHa IpH Ha-
HMYMY BHYTPEHHHX HCTOYHRAKOB TEINCTH. — YepeloBel:
ury, 2003.- 105 c.

3. [llecmarosa E.A. Maremarnaeckoe MOASTHpPORAHHE
TIPOLIECCa YBMLKHEHUS APEBECHOBOMOKHUCTRIX TUTHT // HH-
dopManHoHHEie TEXHONOIHE B TIPOHIBONCTREHHEIX, COMH-
&lLHLIX W JKOHOMHYECKHX fpoueccax: Marepuans: 11 Me-
A AyHaponsol koudepeHmuy. — Uepenopen: HI'Y, 1999, —
C.172-173.

4, Iffecmaroea EA., Huxonoea EJI, Kononoaa MA.,
berozop M {O. MaTeMaTvdeckoe MOMEAHMPOBAHHE TEMIO-
oBMEHa Op YENAKHEHWH APCBECHOBONOKHMCTEIX TUIHT /Y
Bysoeckas Hayka — pervoHy. Marepranel 11 Beepoccwii-
cKo#t Hayyso-texuWdeckoif koHdepeHmud. — Bomorma:
BITY,2003. - C. 82-84.

C.B, Jiyxun, A.P. Mycun
Kadenpa mpoMEIIIneHEoH TEIUIOIHEPTETHKY

CIIOCOB ONPEIAEJIEHHA 3ABECHMOCTH KOYPOHIUEHTA TEILIOOTAAYH
OT YJAEJBHOI'O PACXOJA OXJIAZMTENA B 30HE BTOPAYHOI'O OXJIAXKAEHNA MILI3

Ha coepemensrx kpunosgnednsy MHII3 akrty-
IBHOM 3aavelf ABNASTC PALNOHANLHAA OpraHH3a-
LW CHCTEMEl BTOpHUYHOTG oxiakiehud. OpHoll us

TTIaBHEIX OPOOJIEM CO3NaHWA OUTHMANBHEIX YCNOBHM
OXNAXKNESHHA CIHTKA B 30HE RTOPHYHOTO OXNaKMIe-
Hua (3BO) senAeTca yCTAHOBISHHUE KOJIHIECTBEHHBIX
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COOTHOMICHRH Mexay ko3ddUIHeHTaMH TenI00Taa-
YM Ha TIOBEPXHOCTY ciifa M IUIOTHOCTBIO €ro Opo-
WIeHNS OXABKAAIEH AEAKeCTEI0 [1].

3aBHCAMOCTL CpelHEro KoagupHIMEHTa TENmooT-

I449d B 30HE BTOPHYHOIO OXTAKIEHHSL OT CPEIHEro
YIENbHOr0 pacxofa BoAbl  (YIIPABIAIONIAS 3ABHUCH-
MocTh) U= f(Z) MOXeT CYIMIECTBERHO PasiyaThes

Ans pasgelx MHIE3 o pake gns pasinuqHbIX 30H OX-
naxaedus onHoit MHII3, ecm B OTHOENBHBIX 30HAX
TPHMEHAIOTCA PasNTHYHEIE THIIEL OXNaxAaroinyuXx dhop-
CYHOK,

3asucumocts & = f (§) Jarie BCere NpeacTar-

dynkaum
G=0,+W g, re § — cpennuii X03HHIHEHT Te-

JAKOT B BHIe  IHHelHOH THTIA:

IUIOOTAA%K B OTASIBHOH 30He, BTf(MZc’C); § —cpen-
HAH yAeNbHBIH PACXOA BOAEL B 30HE, MSI(MZ-II); Oy —
KO3 QULHEHT TEMNIOOTAAUY OT MOBEPXHOCTH ¢1aba,
00YCIIOBNEHHBIM U3IYUSHHEM W KOHTAKTOM C PONH-
KaME (o= 1204160 BIAC°C): n — HMITHPHYECKHH
ko3pduuuenT, uMeromnui Goskioil pasdpoc B 3Ha-
yenusx: p = 40 + 250 Bra/m°°C. 3naveniue cpesHero
YIENbHOro pacxoia BoJbl ONPEJeIseTca N3 BRIpaXe-

- G 3
HuA: 2 =27 rae G — pacxos BOASI B 308e, M/4; B
0 [ - mmpuHa oXNaxaaeMoll TOBEPXHOCTH cAAba H
AITHHA NanHO# 30HEl OXJIAAICHAS COOTBETCTREHRED, M.
CymecTBytolllne METOTHKH OTpeNeneHus JanHoN
3aBMCHMOCTH OTAMYAI0TCA CNOKHOCTEIC, HApAMED,
cnocol ¢ “BMopakuBaHUeM” TepMonap B CITATOK [2].
WUsnoxesHas B 1apHoH pafoTe MeTONHKA ONpene-

TEHHA YIpaslsromed 3apacumoct 0 = f (g) npen-

IOJIAraeT YCTAHOBKY OJHOI0 CKAHNPYIOLUErO JaTIHKa
TCMIEPATYPh! NOBEPXHOCTH ¢l1sba, YCTAaHOBJIEHHEOTO B
OJHOH W3 30H BTOPHYHOTO OXNaxieHus. [Ipeamorna-
raeTed, YT0 JaTYHK U3MEPIeT CPEIHIO TEMIEPATYPY

noBepxHecTH cnsda B 3ode ?lejrdF, rie F —
3

MIONIANE [OBEPXHOCTH cnA0a B AZHHOK 30HE; [ —
TIOKaABHAg TeMnepaTypa OBEPXHOCTH cada.

A npoctoThl HacTpoliky 3BO npumeM, uto 3a-
BUCUMOCTh 0= f(g) OXZMHAKOBA IS BCEX 30H OX-

naxnenns MHI3, 3navenue xozdguumenta Temo-
OTHAYA HITYyUEHWEM M KOHTAKTOM C POIHKAMH ()
U3MCHSETCH B HEOOMNBIINX MpeeNaX U erc MOXKHO

30

3apaHee OLUESHHTb M IPHBATH MOCTOSHHBIM Jid BOEX
30H oxmaxAguua. TakuM ofpasom, sajada onpeserne-
HHA YOpaRnsomed 3aBHCHMOCTH I8 KOHKpeTHOH
MHJI3 cBomuTtes K OTBICKAHUIO KO3b(HIHEHTa |L B
BhIpaskeHus O =0y + - g .

CyIHOCTL METOXMKH Onpe/eNeHAs 3aBHCHEMOCTH
a=f(g) cocrour B cnemyomeM. Ilo peansHEM

3HAUEHHAM pacxonos Boabi B soHax MHII3 G;, ue-

MONB3ys BbIPAXEHHE g, =-—— , DPACCUUTHIBAKTCH
[

CpeflHde YASIBHBIC PACXOABl BOABI g, ANA KakJI0H

i-¥ 30HEL, a N0 BEIpAKEHUO O =0y + 1L £, paccdu-

TRIBAROTCH cpennue  koaddurnuentsl TenmooTIaAYNn

a,- (}.1) InR KKOOH i-H 30HBI TIPH pas/MyHbLIX BO3-

MOMKHBIX 3HaueHuAX KoahdunuenTa L.

[Tpouecc 3aTBepHeBaHUA-OXJIWKABHUA clsiba MO-
JienmpyeTcs clefyioluM ofpasoM. YucieHHo pema-
ercsid mubdepeHnanbaoe YPAaBHEHHE TEIIONPCBOJ-
HOCTH:

c ’

Jde(x,t 3%t x,
RICRI INRTCAD
at

ox*?

rjie r(x, 1:)— OOHOMEpHOE TeMITepaTypHoe TIoNe Clis-
0a; T — Tekyluee BpeMs;, X — KOOPAAHATA, OTCUHTEHI-
BaeMas oT HOBEpXHOCTH ci1afa; p — MIOTHOCTE CTAlH,
KI/M; Gy — 3 (eKTHBHAA TEIUIOEMKOCTH CTANH, On-
peaengeMas cieAyIoIHM o8pasoM:

Cry

S
ok, L
2 ty—tc

o, >,

Con , f<t<ty;

TA® Cr, Cx — MACCOBBIE TEIUIOEMKOCTH TBEPAOH H
UKol a3, JIx/xr'C; £, ¢, — TeMiepaTypsl COnRAy-
¢a 4 NUKBMAyca cTany, C ; L — TemnoTa 3aTeepiesa-
Hua ctany, Jla/kr. Koadbdunuear rerionpoBoaHOCTH
CTAIM QTpElENIeTCA CeAYIOINM 00pasoM:

hyy  E<ies

it
A=shy + 3y —hp)| —=-|, t.<t<ty;
rn*tc

Ags 21,
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rae Ar, Ay — KOBQHDHIMEHTEl TEMONPOBOJHOCTH
TBepAOH U xuakoi das, M C.

HauanpHoe ycnoswe 3ajaeTcs TakuM ofpasom:
I‘(x, 0)3!,“, A 1F000ro X, TAE I, — TeMoeparypa

JKUAKOM cTAIH B IIPOMKORIIE,

I'pansunrie ycnoBMA 3aHal0TCA TAK: NOCKOABKY
TEMIIEPATYPHOE [I0AE TPHHAMAETCA CHMMETPHYHEIM

ot (x,1)
OTHOCHTENEHO cepenuuel cinfa, 7o ——2 =0,
ox
x=5

rie § — TONOBHMHA TONUIMHBI ciffa; TrpaHHMHBEIE YC-
NOBHA HAa HOBEPXHOCTH BRIOUPAIOTCA B 3ABUCHMOCTH
OT BpCMEHH T!

€ & _ .
0<T<7. lﬁxpo q(t};
Z: Z,-"_ ot —
:(T(';". ‘_Kgx_l :a}(u)-(tl_t_;n—fg),

4
@41<———~Lm“: ALy =C = 4-(3‘10—]
v v Ox 100 100

rge Jf — pabouas BHICOTA KPHCTALTH3ATOPA; V — CTa-
LMOHapHasa CKOPOCTH PasTHBKH; X — KOODAWHATA,
OTCHHTEIBAEMAA 10 HOPMAIH OT NOBEPXHACTH 3lie-

MedTa caba; g(‘l:) — 3ABHCHMOCTE TUIOTHOCTH TEM-

JOBOTO TOTOKA OT BPEMEHH npeﬁmnaﬂm{ SAEMEeHTA
cnaba B KPHCTAJLTH3ATOPE, NPSACTaBIACTCA BEIPAKE-

nuem supa: g(t)=a+b-e™", rze a, b, ¢ ~ smmApR-

YeCKHE KOHCTAMTRI;, z,, 2, — KOOPIMHATEl Havana M
KOKI@ i-fi 30HBI OXJAXKACHHH, Z,— XapakTepHas Ko-

OpAHHATa I-} 30HBI; [ - TeMIeparypa OXNANHTEN;
Ly, L, — AnKAA 3BO H TeXHOMOIHYeCKAs INHHA;
C — ko2(PHLMEHT U3NYUSHUA HA BO3AYXE.

Tpy paznugHeix 3HaueHdsx [ (a 3Ha4qeT, 1 KO3-
unmenTor TemtooTraun @, (1) ) wAcHeHHo paccun-
TBIBAKOTCH CPEOHHE TeMIEPATYPhl MOBEPXHOCTH clisnba
B 30Hax 7 (1) . 3aucuMoctH £ (j) MOXHO 0OpaTHTS
4 MPEeACTaBHLL B BUAE M (1‘,) . 3Had pealsHOR 3HAYE-

Hye cpeadell TeMnepaTtypbl TIOBEPXHOCTH B KaKO#-

6o sone MHJI3 (no nokasaHuio TeMIEpaTypHOro
JATYAKA), 110 3ABUCUMOCTH }.l( I‘,) ANA NAHHOH 30HEBI

MOXHO ONPENENnUTE KOS(l](I)HL[HeHT il, 8 3HaUMT, 1 Ca-

MY YIPABISHOUIYIO 3aBUCHMOCTE & = f(§) AT Beei

MHJI3.

Jing unniocTpanu METOAMKY PHEBENEM CHELYIO-
umii YACneHHsIH npuMep. Pasnusaercs cngd ceveHu-
eM 250x1800 mM. [lpu crammorapHoit CKOPOCTH pai-
TUBEkH | M/MUH MO PeaRBHbIM 3HAUCHMAM PACXOI0B
OXTIAMUTENA K KOHCTPYKTHBHEIX mapamerpos MHII3
PACCUUTHIBAKQOTCA Y/ENBHEE PAacXOOsl BOIEL. Xapax-
TEPUCTHKA 30H oxnaxaeHus MHII3 nawma B Tabn. 1.

Tabauya ]

Homep 301181
Xapakrepuec-
THKH

1 2 3 4 5 6

Asauna, m 0,2 i,2 [1,98 1,62 1,66 | 1,83

Pacxon sonsl,
M

gMiu-My) | 79 | 74 [ 22| L5 ] LT |09

2,83 | 16,04 | 7,67 | 4,39 | 3,42 | 2,93

1o 3HaveHUAM YOCMBHEIX PACKXOJOB BOABl paccdH-
TRIBAIOTCA cpefnue ko3(QdRIHeHTH TENNOOTAAYH B
30HAX TIPM pa3sHBIX 3Ha4YeHuAX (. B pesyibrare 4mc-
JIEHHOT'O PEenIeHHs 3a/a4H OXJaXJAeHHA W 3aTBephe-
BaHud cna0a paccuMTLIBAETCH MACCHB 3HAUCHHH cpea-
Hell Temmeparypsl [OBEPXHOCTH cnsa B 30HAX
MHJI3 B 3aBucumocTu ot koadduuenra | (ipH pac-
ueTe IpHHSTO o, = 140 Bt/mM°C). B aHaTHTETECKOM
BUJE ANITPOKCHMALNS 3aBHCHMOCTH cpeiHel Temre-
paTypsl MOBepXHOCTH cnAba B 30He Ne 6 oT koaddu-
IMGHTA L MOTyHMIach Takoi: 7, =1140-1,25u . Jlo-
TyGTHM, TEMIEPAaTYPHBIH JaTUHK, YCTAHOBJIEHHbIH B
30He No 6, MOKA3BIBAET CPeJHIOI TeMIepaTypy MHo-
BepxHOCcTH clnba B 310H 30He, pasHyo 930 °C. Tor-
Ia, UCIIONb3YH obpatHy0 3aBHCHMOCTD
n=912-0,8.4, ompenengeM 4YHCICHHOE 3IHAMEHUE

Ko3(puierTa |L B ynpapngwomiell 3aBHCHMOCTH:
P=912-0,8-930~170 Br-wn'. Cama ynpas-
JAOmAan 3aBHCHMOCT: OYZET EMETh OKOHIATENBHRI
Bum: 0=140+170 g .

Eciu B pasnex souax MHII3 ynpasnatorye zasu-
CHMOCTH CYIIECTBEHHO PA3NTHYAIOTCA, TO HACTPAMBATE
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CIIE/IYET 1I0CIIeJ0BATENbHO BCE 30Hbl, HAUKHASA ¢ Mep-
BOH, VCTAHABAWBAZ B KAMUIOW 30He TeMIlepaTypHbIA
JATYHK.

B pammo#l pabore paccmoTpeHa MeTOIHKa OIpe-
JlgleHNd YIIpaBlsiomel 3aBEcUMOCT] KoapduLreHTa
TEMIOOTAAYH OT YASILHOIC PACXOJA OXNANHTENA B
YCIOBUAX KOHKpeTHOH MHII3.

VK 62-83(075-8)

CIIHCOK JIKTEPATYPLI

1. Emenvance B.A. Tennopai padora MamuH Henpe-
PHIBEOTC NMTHA 2AroTOROK: Yued. iocobHe I8 BY30B. —
M.: Metaumyprua, 1988. — 143 c.

2. TennoBke NPOLUECCH MM HENPEPLIBHOM JTHTES CTANH
{ Tox pen. FO.A, Camofinosuua. — M. Metanrypraa, 1982
—152 ¢,

O.J1. Mameeesa, H A. Hosuxosa
Kabegpa sAeKTPOTIPHBOLA B SMEKTPOTEXHMKH

ONTUMMBAIIAS SHEPTOIIOTPERJIEHUAS B T'OPOJICKHX TEIIOBBIX CETSX
IIPH TTIOMOINH HEWPOCETEBHIX TEXHOJIOIHil

T'opon Yepenosen, nacuarsiraeT 320 TLIC. *KHTE-
nedt. OcUoBHbIE BCTOUHHKY Telna — MYHUITHIATEHEBIC
kotensunie. Takoke Ter[.TIOCHaﬁ)KEHHE OCYIIECTBIIACT-
cd or TOL OAO «CepepeTaiby (65 ThIC, ureneil) u
T3LL AO «Ammodioey (7 Toic. xutenei). bonsiiasg
YACTE UCTOYHWKOB TeINa 3aK0AsUoBAnA W paboTaeT
Ha obmywo cete. 1500 nomor ropoma o60pyAOBaHE!
VH/HBHAYAIbHRIMY TEIUTOBEIMY TYHKTaMH, KOTOPbIE
0fCHyKMBAT MMIMLUEBIE OpraHusanuu. Temmepa-
TypHbli rpaduk ot TOL «Ceseperamm» 110/70 °C, ot
KoTelbHBX 130/70 °C. B 3amexcHHHCKOM palione
EJMHCTBEHHAA KOTE/LHAA ¢ OTKPBITBIM BoAopaslo-
POM, KOTOPYHC NOCTEHNEHHO NEPSBOIAT HA 3AKPHITYHO
CHCTEMY, KK ¥ Bce OocranpHble. TernsioBele CeTH u
MYHHLPATbHble  KoTeNMbHElE obcTmyxkppaer MVYII
«TennosHeprusa», nonuunaenHoe genapramenty KX
AIMHRACTPALIHH Topofa. B nONMHOCTLIO rasHHIKpOo-
BanHoM UepenoBlLie MpakTHyecku BCe, AaXKe HOBHIC
notpebuTeny, MOAKMIOUAKITCS K [EHTPANM30BAHHCH
CHCTEME OTOITeHNS [4].

Kak u3BeCTHO, NEHTPANHIOBAHHBIE CHCTEMEl TEll-
NocHalXeHnd BKIIOYAIOT B ¢e0f MCTOUHHK, MArtcT-
panbHeIE, PacTIpeleuTelbHble ¥ KBAPTANLABE CeTH,
HAacocHbIE CTAHLMH, TEIUIOBBIE [IYHKTEL, MECTHEIE Te-
ILTOBBIE CETY, HHJIWBHAYaNbHBIE ¥3Ibl MPHCOCHHHE-
uus mnorpeburencit [3]. Bce 3To xapakrepusyercs
PACCPEAOTOYEHEOCTEI0 TPYOOTIPOROIOR H TEILTOBBIX
HaCOCHBIX CTAHIUH 10 TEPPHTOPHEA rOpoaa, GONLIINM
HCIIOM IAPAMETPOB KOHTPORA, H3MEHEHHE ONHOIO H3
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KOTOpLIX BeleT 3a coOoH M3MeHeHHe pafa JPYTHX.
Muorne cofblrid, HPOUCROAALLNE B TeINIOBOH CEeTH,
BO3HHKAIOT B CIydaliHEle MOMEHTEI BPEMEHH H 3apa-
Hee He MOryT OBITH Npeackazansl (IpopsIBsl TpyOo-
IPOBONOB, IIONOMKA HACOCOB, @BAPHM B CHCTEME
anexTpocBalKeHHs HacocHBIX). Tak, JO.M. Xneba-
e » HO.E. Huxonaeg [6] ofpalaor BHUMaHne Ha
HU?KYI0 3BeKTHBHOCTE CYIMECTBYIOMKX Tennodu-
KalHOHHELX CUCTEM B pe3ynbiaTe 0ONBOIAX TIOTEPh B
TEIUIOBLIX ceTax, a b.@. Peyros, A.I'. CemenoB 4 Ap.
[5] mpuBoadaT 3HaueHu TEIIOBEIX NOTEPs oT 20 % Ao
70 % ¥ BBICKAZHIBAIOT MHEHHE, 4TO OHU YMEHBIIAKT
IKOHOMHIO TOITHBA.

H3 Bcero TeXHUHECKOTO 00OpYACBAHHUS CHCTEM
ternocuadkenus B Hanbonee HeGMArompUATHOM CO-
CTOSHHM TTOBCEMECTHO HAXOOATCA TEIUIORHEE ceTdl, Hx
COCTOAHHE YCTAHABIHBAST HANESHHOCLTE TENI0CHAE-
#eHHd W ypoBeHb TaputoB He B MeHbINel creneny,
YeM TOIUTHBOODecedeHue ([puyueM KONH9ECTBO He-
obXoauMOro TOIUTMRA OUpEIenseTcs YPOBHEM IIo-
Teph). CrefcTBHEM TeXHWUHECKOH NMONMTHKM, MIPORO-
Juslieiics B Hallel CTpaHe HA MPOTTHCHHM JACCATH-
NeTuH, rAaBREI CMEICT KOTOPOH 3a3KNOYANcd B MH-
HHMH3AIHH KANUTAIBHBIX BHO)KEHHﬁ, ABHAACH HEZOC-
TaTOYHAS HATEXKHOCTE TETOBRIX ceTeif. Mankie obb-
eMBl TIEpPeKnafok depenopenkux cereit (10 kv B rox
w3 297 kM) OpeAoTpesensioT 3HAUUMTENEHYK HOBpe-
xnaeMocTs, okone 300 paspeisor B rog {4]. Kpyn-
Hele abapuu Hepenorily #e rpo3AT. OT cepee3HEIX
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MOTPSCEHKH NOKa CHacaldT OTHOCHTENEHO TETUIbIe
3HMbBbI.

OTCYTCTBHE OTPaHWUEHHA DPacXofa NPHBOAWT X
HEJIOUCTIONB30BAHAID TEIUIOBOH JHEPTHH  MHOTHMH
noTpeGuTenamu, pPacHONIOKEHHEIMH B HENOCPEACT-
BenHol 6nuzoct oT TOL, ymanenusie ke orT T3I
norpebureny HeJONOIYHAloT TENNC. A 3HAYHTENHHO
ApeBHILUEeHHE (hakTHUECKHH PacXol CeTeBOH BOIL
(na 30 % Beillle pacyeTHOro) NPUBEI K HEBOZMOKHO-
ctu pabotst 0GopyroranHns TOL no TeMnepaTypHOMY
rpaduky 150/70 °C 1 x nepexogy wa rpadux 110/76
°C u3-3a OTpaHUYeHHH KOTENnsLHOro ofopyJoBaRMA W
TIOUTH DONHOH 3arpy3KH HacOCHOTO ofopynonaHHs.

QOBeMACHNE B €IHHYIO CHCTEMY MarucTpalbHbIX
TENJCBBIX CeTeH, BHYTPUKBAPTANEHEIX TEMJIOBHX Ce-
Tsﬁ, TEMNIOBLIX MYHKTOB U BHYTPCHHHEX CHCTEM OTQ-
NIIEHWE U TOpAdYero BOJoCHAOXKeHHd 3Maruii 10380~
AsierT 3HAYHTENBHO YAYHIINTE YHIPABIAEMOCThL €IH-
HEIM TEXHOJOMHYECKUM [pOLECCOM M YMEHBINUTE
3atpaThl Ha TennocHabxenue. IIpu 3TOM MpOTHO3M-
pOBaHHE, MIaHHPOBaHME MoTpebnenus YHepropecyp-
COE W JanbHeHIIm# KOHTpOnk 3a cofIIOZeHHEM 3a-
OAHHBIX TIapaMeTPOB COCTABIAET 3HAYMTEILHYIO J0-
MO JeATeABHOCTH 5HeprocOmpiTa U INIAHOBEIX CIyx0
MVTT «Tennozuepruss.

Onsum M3 HepcleKTUBHLIK HAUpaB/eHHHA Hooe-
LOBaH¥A MOXHO CYHTATh 3HATH3 H NTPOTHOZHPOBAHHE
napaMeTpos SHEPronoTpebIeHHs B IOPOICKHX Tem-
JIOBLIX CETAX B YCJIOBHAX HANKYWA H DAMIWYHOTO CO-
YETAHUA NETEPMHHHUPOBANHON W HENETEPMHHHPOBAH-
Hol wadopManuy. PaspaboTaHHbie paHee KiaccHue-
CKUE METO/Ibl aHAJ#3a W HPOTrHO3NPOBAHKA APAMET-
POB COTIHANLHO-3KOHOMUTECKAX 00REKTOR OBINE OpH-
EHTHPOBAHE! B OCHOBHOM HA CTALUHOHADHBIC YCHOBWA
HX paseuTHs. COBpEMEHHDIE YCJIOBHA CYUIECTBOBAHKA
cyOBEKTOR X03AHCTREHHO ASATENLHOCTH XapaKTepu-
3YIOTCA HECTAOHIIBHOCTBIO COIMANBHEIX M 3KOHOMH-
JECKHX MPOLSCcCOR, 9T0 TPefyeT COBEPIIEHCTBOBAHUS
METOXOB aHATTH3A H NMPOTHOIUPOBAHHA.

K agpyrum zajadam cNERyeT OTHECTH DELLEHHE BO-
TpOCOB, HAMPaBJICHHLIX HA CO3JdHKE B COBEPIICHCT-
BOBaHKE (M(heKTHBEBIX MoAeneH, cnoco0HBIX Tpel-
CKazblBaTE MapaMeTphbl YIpamieHHs, WCIIOTB3OBAHHE
KOTOPBIX MO3BOMUT X03AHCTRY MOPOACKHX TETUIOCETEH
3(peTURHO (yHKIUOBMPOBATL B YCIOBHAX Heompe-
AEMEHAOCTH BxoAHOM uHpopMauuu. Buegpenue B
OpaKTHKY YynpaBreHus mofeneli, copMHpOBAaHHBIX
Ha 0a3e UCKyCCTBEHHBIX HEHPOHHBIX ceTefl, Io3BOIIs-

eT HauGollee HETKO BHJCTE BIAMMOJCHCTBHE BO3MY-
IIAIOINHX ¥ YOPARNSIOWMX BO3ASHCTBUH Iyia OCTHU-
FKCHHA KEIASMOro Pe3yIATATA.

OnTEMH3EIHA TeIoNoTpebAeHU B TOPOACKHX
CHCTEMAX BOJO~ M TEIUIOCHAOKEHHA NPH HCTONbLI0-
BAHMM KCKYCCTBEHHBIX HEHPOHHRIX CETEH BEAET K
paspaboTke MPOTPAMMHOIC NPORYKTA IO YIpasie-
HUK M YUeTY IIOTOKOB, ABRKYLINKGS 1o Tpybonposo-
JIAM, UTO [TO3BOIUT CO34aTh €AHHYKY CETh YUeTa, KOH-
TPOIS W YIOpaBneHus napaMeTpamy TellIoBol »Hep-
THY B paccpenoToNenHol Teruosol cucteMe. A Mo-
JENMpoBaHue pafoTh! CYIECTBYIOIUX TETUIOBBIX CE-
TE  TIO3BOJMT TOYHO ONPEAEHAT: BECh KOMILIEKC
TEXHUMECKAX MEPONpHaTUid, HeoOXOOUMBIX s moM-
#oro ofecnedeuns norpebHocTW Topoja B BOJE H
TEIIe ¢ MWHHMANLHLIMA 3aTPaTaME BPEMeEHW W
CpeAcTR,

Jlns paspaBoTky TAKOre: MporpaMMHOTC MPOAYKTa
po3MOkHO ucnonnzosanwe MATLAB (MATpuunas
JIABopatopus) — ROCTYNHOH COBpEMEHHOH MaTeMa-
THUECKOH cpeasl and npodeccnoHabHOH paboTel B
mmpokoM ananazode. Ocobennoctsio MATLAB a8-
TTAETCH TIOCTOSHHO PACIIHpIeMOoe KOMIadueH ceMeH-
CTBO TNpOrpaMM, HashIBEEMBIX NPUNONKEHHAME HIA
smogynamu  (Toolboxes). DT nmporpaMMbl ABJIAKOTCS
CreluanM3upoBaHHEMY OubmoTekamu M-paitnos u
npenHasHaveHe! 11d paboThl B OTACHLHBIX TPEIMeT-
Heix ofnactax. HMenons3oBanve TpaiokeHns Neural
Network Blockset mo3gonuT BeIonesTE 00paboTky
CHIHANOB ¥ H300paeHUH, MOIC/NHPOBATE CHCTEMY
YTIpaB/ieHus, ONMTUMH3MPOBATh TEUNOoNoTpetuerue I
ap. {1].

C TOUKH 3peHMT MaTEMaTHHIECKOro annapara, gun-
3UYCCKHE NTPOLEecCEl, TPOHCXOIATINE B TEIIOBEIX Ce-
TAX W BOJOMPOBOAAX, XOPOLIO H3IBECTHHI ¥ KX MOHE-
JTHPOBAHHE HA OCHOBE METOZOJIDIuM HeHpoHHpOpMa-
THKM 3KOHOMHWYECKH Onpasziano. ¥Menso mpuMene-
nue npunokenns Neural Network Blockset mosso-
TUT paloTHHEKY, NMPUHEMAOWEMY YIPaBIEHYECKOe
pelllenne, aBTOMATHYECKH HCIONB30BaTE Bech Heol-
XONUMEIH I 3TOTO KOMINEKC Hay9HbIX M IpaKTHde-
CKMX 3HaHWi, HO Npy 3TOM He OHTH CHEHHATHCTOM
uHpodafIere npodus.

[losenseTcd BOIMOXKHOCTE HE TONBKO OPHHATH
SKOHROMHYECKH KOMIIPOMUCCHOE PRILCHHE, HO ¥ Ipo-
aHANTU3IAPOBATS, B YEM COCTOAT TEXHHUECKHE ACTIEKThI
¥ PUCK ero peanmsaumd. [Ipu atoM peruenue Hyzer
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IIPHHKMATLCA MCXOAR M3 3MEPTeTHIeckuX notpebuo-
cTed TemmoceTef  roporna.

B kayecTBe HeCHeAyeMLIX JaHHLIX AOCTATOYHO
YXa3pBaTh TpeOyeMBIE TapaMeTpRi, U COOTBETCT-
BYIOIIasd TNporpaMMa He TONBKO PacCHHTAaeT camoe
3KOHOMHOE IUi% 3Tofl Uenn codetanue obopynoBaHus,
HO H OIPeHENIUT caMoe IKOHOMHOE COUeTaHWe PexH-
MOB ero paboTel. OMHOBPEMEHHO ¢ THM UCKYCCTBEH-
Hble HeHpOHHBIE CETH onpefesdr, kakuMm o0pazomM
JT0KHO ORITE 0fecnedeHo YBENMUERUE HEpreTUde-
CKHX 3aTpaT H, COOTBETCTBEHHO, 3aJaRyT CAMAIH 3KO-
HOMHBIH PEXHM ICHyYeHHA 3TOH 2Hepruum. 310 Mo-
KeT ObITh KOMOHHAIMA U3MEHCHHS PEXUMOR paboTh
o0OPYZOBAHKA C YBEIMMEHUEM 3aKYNOK TOINIUBHOMO
chiped. Bee neobxoanMble pacueTs! OynyT HpOH3BO-
BHTBECA @BTOMATHHECKH ¢ TPUMEHEHHEM H3BECTHRIX
MaTeMaTHYECKUX W TeXHOMOrHYeCKHX METoHoB. 1lpu
5TOM B PeXKMME PearbHOTO BPEMEHH ¢ HMPOrHOUPO-
BaHHEM DA3RUTHA CHTYyanWH OYIyT KOMILTEKCHO Y-
TeHb! BCce (PAKTOPEI, BOMAIOINHE HA CTOHEMOCTE 6E30-
acHOM peanusanyy 5TOrO YNPaBIEHYECKOIO pelse-
HUS, HEYMHAY OT npHOOpeTeHNs JHeproHocuTene 1o
OKa3aHMA KOHKPETHOH 3HEpPreTHHecKol YCIyrd Ko-
HEYHOMY NOTpeduTemo.

Tlpruem uadopManmio o TexyweR CHTYaluu, npo-
THO3E €€ PA3BATH, IIYTAX PEIUSHUA MpolIeM MOKHO
Oyner noiydaTh HEMOCPEJCTBEHHO KAK HA JKpaHE
CBOEr0 HEePCOHANBbHOIC KOMMLIOTEPA, TAK W B BUAS
IOKYMEHTA 110 YIBepKAeHHOH dopme.

Lenwio cozfanus Matemarudeckoro annapara [2],
ONMKCBIBAIDIIETO MOJENL OJHEPronoTpebieHNs npu
HCTIONB30BaHUHA HCKYCCTBEHERIX HeHpoHHBIX ceTel,
ABNAETCH pa3pabOTKAa M BHEAPCHHE METOAOE U
CPElICTE AHAITM3A, JOCTOBEPHONO MPOTHOZMPOBAHUA,
obecrieunBarmuy:

~ HRJ@WHOe TENNOCHADKEeHHe BoexX NoTpeburenei
ropona;

- paspaboTKy peKOMeHzauMii NMCTETYEPCKUM
CITy:x6aM 110 SKOHOMHYHEIM PeMMaM paGoTs! CHCTE-
Mhl TenJoCHAGKEHHAA;

- TOBBILEHME OE30MACHOCTH SKCIUIyATALIMM CHC-
TeMbl TEMITOCHABKEBML 3a CUYET CBOCBPEMEHHOTO
NPENYNIPERACHHA aBaPHHAHBIX CHTYaUuT;
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- NOBRUTEHHE 3QPEKTHBHOCTH YIIpaBleHHA ro-
POICKHX TEHIOBLIX ceTeif 3a CHeT TOBHIIEHMA 00be-
MOB H J0CTOBEPHOCTH MHGOPMALHY, PErHCTpalMH H
APXHBUPOBAHHA TEXHOIIOIHUSCKUX TaPAMETPOER.

HelipoceTeBble TEXHONOTMH B 3ABHCHMOCTH OT
YPOBHA YUpPaBICHHA MOTYT ObITE: NpeABAIHAYEHE! A4
cbopa, obpaborky uHGOPMALTHHE OT CYINECTBYIOIHX
CHCTEM ZBTOMATHHECKOTO YIPABIIEHHA O COCTOSHHH
TeXHOJIOTUYECKOra O0OpYNOBAHMA, TeKYIIMX mMapa-
METPOB B 3a7IaHHBIX TOYKAX H, B3AUMOIEHCTBYS KakK C
BEPXHHM, TAK ¥ ¢ HWKHUM YDOBHEM YIPaBNEHHS, -
I7151 KOMIIEKCHOMO 00eclieYeHts roposa B peatsHoM
MacliTabe BpeMeHH IHEPTETHYSCKUME PECYPCAMH.

Hcnonp3opagne HelipoceTeBhIX TEXHONOTHA pac-
CYUTAHO HA  YIIpaBJIeHUE [OPOJACKMMH SHEpreTuue-
CKAMH CHCTEMAME C MOORM KOIMMYECTBOM YPOBHEH
YUPABRIEHHA, B KAK/OM H3 KOTOPBIX IpelycMaTpuBa-
eTcd AR PeKUMa: TeKYILHH M MPOTHOZUPYIOTIHH.

HeiipoceTeRble TEXHONOTHE B TIOAMEHEIOT CO-
Boit umeromuecs ACY, a  ABISIOTCH WHTEIUIEKTYANb-
HOM HagCTpolikoH K HEM, NIpeiBasHaueHHOR mis pe-
LICHHA TaK HA3blBAeMBbIX "ONTUMH3AI[HOHHBIX" 3aJad
B TOpPOOCKHX TEINMOBBIX CeTaAX ¢ MMO3HLIHA MYHHLIH-
TIANLABIX H PEFAOHANBHEIX HHTEPECOB.
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H.B. Kounes, C.B. benxcea, O.JI. Copoxuna
Kadenpa anextponpyeoma 1 3IeKTPOTEXHHKH

HHPOPMANNHOHNHOE OBECHEYEHHE HEYETKOT'O PEI'YIATOPA
B CHCTEME TEILTOCHABXKEHNA

CucreMs! TennocHaOXeHus — BaKHEHIINEe CTPYK-

TYPHBIC COCTABAAHUIME TOINIHBO-IHEPrETHRICCKOrO I

KOMILIeKCa CTpaRE]l M pervicHa. B «Oueprernzeckod
crparerud Poccun o 2020 .y [1] pacemarpuBaetcs
IIHPOKKA KPyT BOMIPOCOR Pa3BUTHA TEILUIOINEPrETHKH
CTpAaHEl, W3 KOTOPLIX 000668 JHAYSHHE HME8T TIOBEI-
mexre >PHEKTHBHOCTH TYTEM peaNTw3aldH Hepro-
cOepeTarIIAX MEPONPUATHI NPK yYeTe HeOOCTATKOB
CHCIEM LEHTPAaNLHOrO0 H KOMMYHAlIBHOTC Tero-
cHalxxenus, cBA3aHHBIX C TCXHUYECKOH H TEXHONOIH-
YecKoH OTCTANOCTRHIO TerNOBLIX cerell, OTCyTCTRHMEM
CPeNCTB H3MEPEHNI K aBTOMATHKH, BRICOKOH aBapuii-
HOCTEIO.

Haubonee uenecoobpa3HblM METO/OM PeryJupo-
Banud OTHyCKa Tella B CHCTEMaX LSHTPaILHOTO
TENNOCHAOKEHHS COBPEMEHHBIX TOPOAOB C pa3HO-
poaxold Harpysko#t (OTONAEHHe, Tropadee BOAO-
cHaOkeHue) ABNAETCA COYETAHWE HEHTPANLHOTO
Ka4eCTReHHOIO PETYINPOBAHHA [0 OTOMUTENBHOM
Harpyske WM 10 CyMMapHOH Harpyske OTOTUIeHUS
H ropauero BONOCHACHEHUA ¢ MECTHEIM KOTHYeCT-
BEHHBIM PETYIIMPOBAHKEM OTHENLHBIX BHACB Ha-
TpY3KH [2].

B paliosax, B KOTOPEIX KPOME OTOIUICHHS HME-
eTcA CYLISCTBEHHAA HATPy3Ka ropayero BogocHas-
MECHUS, HCNONbL3YHOT CXEMY C ABYXCTYMEHYATEIM
IIOAOIPEBOM B0AbI AN TOPAYETO BOAOCHAGKEHHS
(puc. 1).

3apayelt PEryIMpOBaHKA CHCTEMEI FOPAYEre BO-
NOcHA0MeHNs gBIASTCA MOAAEpKAHHE JOCTOSHHOMN
TeMIICPATYPhI TOPAYEH BOMAOLPOBOAHON BONEI [IO-
ClI¢ [OJOTPERATENA, HE3aBHCHMO OT HapyXHOH
TEMNEPATYPH M XapakTepa CYTOTHOH HAIPY3KH
ropayero BogocHabKeHAs.

PacnpezesieHye ceTeBoi BOJBI OCYIIECTRIISETCS
peryisitopom pacxona PP. Ilpu stoM pessum 1en-
TPAIBHOTC  KAYECTBEHHOTO PperyiupoBasvd [0
CYMMApHOH HATPY3KE PACCUMTEIBAGTCH U3 YCJIOBHSA
TOCTOAHHOr0 pacxola ceTeBoH BONE! [ YOOB.IE-
TBOPEHUS CYTOYHOrO pacXofa TelUia HA OTOMTeHHE

u ropauee BopecHabxeHle abOHEHTOB.

Wwnysnecom ong perynsTtopa Temneparyps! PT s~
NEeTen TeMIlepaTypa ropguell Bofbl Nockie Nopolpe-
sarenst pepxHed ctynenn IIB. Ilpy uszmedHenun sHa-
TPY3KH B CHCTEME Iopsyero BoocHatMeHnd H3MeHs-
€Tcd pacxo]l XONOAIION BOMOIPOBOAHOH BUALL Tepes
nogerperarent Hiwkuell crynenu IIH. Pacxon mak-
CYMANEH B BeYEepHHe 9achl NIPefBBXoAHBIX nHeH, C
YBeIIMYSHHEM pacxona BOXOTPOBOIHON BOAbI Heol-
XOOHMO YBeJHYHBATh PAcXO] CETEBOH BOABI uepe3
noforpesarens pepxuei crynenu 1B mpH nocTosw-
KO} TeMmeparype ceTeBo BOAbL,

IIpn usmMeneHWH HapyXHOH TemIepaTypel Heob-
XOOHMO M3MEHATHL PACXOJ CETEeBOW BOAB! Hepes I10-

L TK '

Tr

¥y
Tx

Puc. 1. TpHcoearBCHEE YCTAHOBKH FOPAYEro ROAOCHADKEHHAS TIo
JBYXCTY[EHY2TOH NOCASHORATENRHOH CXEME H OTONMTENEHOH

YCTAHOBKH (10 32BHCUMOIE cXeme:

I1H - noporpesatens HwxHed cTynesy, IIB — mojgerpesarens
Bepiued cTynenH, 5 — anesarop, O — oToNHTeALHEH npuboep, K —
ponopazbopHEilt kiamag, PP — peryasrop pacxoga, PT — peryns-
TOP TEMIIEPATY ]I

ITapameTpsi CHCTEME! TETNOCHAGKEHIA: T, — TEMIICPaTypa ce-
TeBOil BOJEI B NOOAIOHIZH MAaTHCTpanH; T~ TEMIIEPaTYPa CeTenoi
BOAEI B 0fpaTHol MarucTpany; T, — TEMITEPATYPa XONOMHOH BO-
OOAPOROAHON Boaml { T, = 5...10°C}; 1, — TeMneparypa nogor-
pepaeMolf  BOOL;;, T, - TEMIEPaTYpPa

(t,=55...65°C)

ropaueif  BOIBI
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2 u 3, rae O(r)- rennonotpeOnenne, %;

IUC'.T o] Q.. () - ymopspouennoe TeIONoTpetnenHue;
sl ¥ Q,( T ¥ —1 Q. - cpennud CYTOYHRIH YpOBEHbL TEIIOIO-
v f ! a
so— =P - pebnernd, O, =26,8%; (. (¢ - cpenmni
' , ypoBeHb TelnonoTpeOneHus B BbiGpaHHbBIE
) ¥ - ]
o0 u AN, HHTEPBANL! BpeMEHH. (J, XapakTepu3yeT Cy-
2 g b — : i i . .,
20 s .: igf) . * 0. TOUHBI MEHHMYM, & (J, - CYTOUHBIH MaKcy
+y 50 "‘ ' T I .
9_';» E) » i * . dQ dep
. | MyM TeronotTpebneHns; —— W —— - CO-
0.0 « o X Jds
- r . »
i . ; ]
mﬂ -y Mt T - : OTBETCTREHHO TEKYINEE H CYTOUHOE YIIOPIHO-
¥ - H -
] | 1@ \f,— i SR BN I YeHHbIE 3HAYEHHA BEIOpaHHOTO HapamerTpa
- L\ radil e an A J C =/ peryIMpoBaHus, %/dq.
A= IR ETO
LI VoY A R - P B mporgcce aKeruyaTalndd CHCTEMEI TEIl-
il il [ nocHabikeHHs UPOUCXOAMT H3MEHEHHME Iapa-
Yo 2 [ 6 3 10 12 14 & 18 12

]ij '_-'“ --OTI“ [ l i - __/_\:1 . ‘__n __ —
50 f : g "i Aol s T ]'I!i r"j\’
° U“”Nﬂu flj }Uulu\] W‘“‘JW/}W!J----.. | I

cvv dQy/dt = _dQ/dr !

Puc. 3 . Cyrounptit rpadyk CKOPOCTH  H3MEHEHRS TEli-
NOTOTPEGICHHA JKHIOTO FoMa

Horpeparell BepxHel crynenu I1B npu coxpaHeHHH
NOCTOAHHOTO pacxoia XG.I'IO,[I,'HOﬁ BOIEIL
CranpapTHeid cyToudsif rpagwk pacxona rops-
4et BOABI B KUIIOM JOME ¢ HHTEPBAIIOM OMpPeeTcHUs
15 muH B cyrouHs rpadHK CKOpPOCTH H3MEHEHHA
TEITOIOTPEOIEHAS }UI0TO JOMA NPUBEAEHE! HA PHC.
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METPOB PEXHME H3-33 TEeMIeparypHBIX, TeX-
HONOTHYECKHX, BPEMEHHBIX H NPyrux daxro-
POB. AHAIH3 pazfiudHbIX CIOCODOB ONTHMM3a-
THH TOINOHOTPCONeHNA A CHIDKEHHA pacxofa
ropsueil Boziel O3BOJKI TPEFTOXKUTE HCTIONb-
30BAHUE YCTPOMCTE KOPpeKUBH paboTsl pery-
JISTOPA C TTOMOTIBIO WHTEIUIEKTYANBHBIX CIIOCOOOB,
MOZGHHPYIOLIMX NPONECe MEIIINEHAS HeIOBEKA:
sedeTkyo Noruxy (fuzzy-logic) mna peammzanuu
tassm-peryngropa rermonotpeGnenrs. CTpykTyp-
Has cxXeMa peryJaropa IpeReAcHa Ha puc. 4,
Bnokn dazsuduxanuu npeobpasyloT BXOIHBIE
dmsneckue nepemensrie Uy u Uy, B IMHTBACTH-
dt
aQ

HECKMe NepeMeHEBIe (F; W [?] . Brxoanoii
t
a

thazzu-nepeMeHyOl ABNAETCL CHIHAN PerynupoBa-
ua U, orpabathiBaloni  COOTBETCTBYIONIHH

yron ortkpeltug BenTHnz PP, Kosdbdmnuento

/Ky, VKdQ, K, obfecneynraoT HOPMHpPORaHNE
ot

BXOIHEIX H BBIXO/IHBIX NepeMEHHBIX.
JlunrencTAYECKAE MePeMeHHBIE (TEPME]) Ipen-

CTARNIEHE! B BHIE CHeAyolluX (pa3zu-MHOKECTB,

HaxIaIHBAIOIMXCA APYT HA APYTa:

QHJZ{MQa CQ, B0 }a

(flg] _ T a dt dt’ dr
dt dt dat
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K,={-BK; -CK; -MK; HK; MK; CK; BK},

xoTopele 0002HauvaoT: + b — Gonelioe oTkloHeHHE,
+ C — cpepnee oTwicHenMe, * M — Manoe OTKIOHe-
nue, H - Byneroe oTknonerHue BLIGPaHHOrO Mapamer-

pa.

B Omoke NOTHYECKOTO 3aKMHYEHHA HA OCHOBAHUH
TIPEeANnaragMore ¢BoAa IPABHI, HPHBENEHHOTO B
Taba. 1, npuHUMAaeTCs pellleHHE ¥ BhIJAETCH BBIXOI-
HOE BO3fgHcTBUE B Tepmax (azsH-TOTHKH B COOTBET-
CTBHH €O CleAyoLedl nornueckod GopMyno#.

U, ;
UQ }/ 0 > o0 Q'__}_
Ko
X, U, U,
H?) - H(D L Kg\ o
U Un 40 @01t
ot | /Kdg ot = -
: dt
L
CIl

Puc. 4, Crpyxrypras ¢xema (azsu-pery1amopa TennonorpetieHms.
OcHoBHEIE 3MEMEHTH! perymatopa: @ u d@/di — Gnoxu dasznduraniy nepemesamx, JI3 —
6nok mormusckero sawnouenys, CIl — ceon npasun, IO — 6ok nedazsudurauum

Kaxnoe  (as3u-wHOXKECTBO  XapaKTepR3yeTcs
(hyHKUHER TIPRHAIUISKHOCTH (i, UMeroTilelica B UETEp-
BANE OT HYNS A0 eiUHELBL ¥ 03Hajaromefl creleHsb
NPHHANIEAHOCTA KOHKPETHOTO 3HAUEGHHS NapaMetpa
K TOMY WMY nHOMY MHOxecTBY [4]. JIna ynpoienns
peanksanyK BEMMHCIWTENBHEIX ANTOPHTMOR 3aXOHEL
BEPOATHOCTH pACHpefieNleHHs  alNpOKCHMHPYIOTCH
TPEYTONBHEIMH 338BUCUMOCTAMH. ['paHMIBI H3MEHe-
HHY XapaKTEPHCTHK ObINK ONPEAENeHEl 10 YUOPARO-
JeEHBIM 3aBUCHMOCTAM NepeMeHHEIX, 100 % noTped-
JIEHHA ]"OpSI‘-IE[:'I BOABI KHUIOTO A0Ma COOTBETCTBYET
75 kBt (xJlx/c).

Maremariyeckoe ONHCAHWE MNA  TPEYroNBHOH
GYHKIHH NPHHAANEKHOCTH G1a33H-MHOXECTBY WMEET
BH/I:

xm - dm n—t
_ AT dm,n—] < xm = dm,n 3
L w1
P (%) = d
m ma+l
r:f d s dm,n = xm < dm,n+1’
"R - m =]

TOe m — HOMEP NWHTBUCTHUSCKOH mepeMeHHoOH, n —
HOMEp TepMa 10 #-TIEPEMEHHOH, X, — 3HadeHns m-i
JMHIBUCTUYECKOH mIepeMeHHOH, | - 3Hauenne (hyHK-
L{HN NPHHAJTEKHOCTA B-MY TepMy #1-H NMHMBUCTHYE-
CKOll TiepeMexHoH, d,, — IpaHHLA K-TO TepMa m-i
TIePeMEeHHOIH.

Eemu Uy ects Q, u Uy eotn [%’?—] , TO
o K

U; €K,, rie K;— yyacTByroiee B NpaBure j-€ daz-

3U-MHOKECTRO TIO BeIXxoaHoH nepemennoit IV ; .

Tabruya !
U, Uty
e
SBCi{-M{H|M|C|b
M |-C|C{-M|HIM|C|C
C S5 |-C}-C|H|C|C|E
B b |-B}|-C|C|C|B|B

Tax xak Kaxaoe 3HaUSHHe BXOAHOH nepemeHHOH
NPHHAATIEKUT K JBYM TepMaM, TO IPH HCIONE30Ba-
HMM ONEpauMH KOHBIOHKOWM B IpoIlecce NPUHATHA
pEOIEHHS OKA3BIBAKOTCA 3alefiCTEOBAHE] ETHIPE IIpa-
Bria. OnpedeneHue 3Ha49eHUA QYHAKLAM NPUHALIEK-
HOCTH [L OCYUIECTBNAETCA B DPE3YILTATE HEUETKOH
MMIITUKAKY — oNlepallii MHHUMyMa. llomyvenHbIe
HeTHIpe YCEeUEHHbIE BBIXOAHBIE TEPMEI He TIO3BONAOT
BBIIATE OJJHO BBIXOJIHOE BO3AElCTBUE, MOITOMY He-
Oo0X0OHMO peald30BaTh OMepanyio  pedaszzugHka-

1IHA — IPHBEACHHE K HETKOCTH. an HCTIIGNB30RBAHHN
37
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IJid HTOr0 MeTOJa LEeRTpa TAKECTH BLIXOJHOE 3HAuE-
HHe (ha33u-pery/aTopa CupeefeTcs o caexyromei
cuHIeToH-hopMye:

7= B Xa t My X Ry - Xy TRy - Xog
P My TR+ Ly T,

E

TOe Xy ~Xp, - LGHTPBI TKECTH (ONYyUEHHBIX BbI-
XOOHBIX TEPMOB, L, —|l, - 3HAYeHUd QyHKMH Tpu-

HAJJIEXHOCTH, OrPaHHYHBAIOIINE BBIXO/JHEIE (OPMEL

Hactpolixy cmHTe3HpOBaHHOTO (aizu-peryiaropa
nenecoofpasHo OCYLUECTRAATh IKCHEPUMEHTAILHBIM
TIO3TAMHEIM TECTUPOBAEHEM IIPU KOPPEKTHPORKE CRO-
74 NpaRui ¥ GYHKIUMH IPHHALNSKHOCTH 10 JUHAMY-
K€ n3MEHEeHus TeMIepaTypsl ropaued Bogel t, . Tex-

HHYECKA peanusailus ycrpofictea Bo3moxkHa uudpo-
BbIM ¢TIOCO00M fPH HCITONB30BAHHH OXHOKPUCTANL-
HOrO BOCEMHPA3PSAHOTO MEKPOKOHTpOJIIEpa, Ha-
npasep MC68HCO08GP dupmel Metorola.

B kauecTBe NepEMEHHBIX, PETYIHPYOLIAX U OI-
THMH3HPYIONMX CHCTEMY TeTTOCHAGKEHHT, BO3MOK-

VJIK 620.9:662.92

HO UCHONB30BAaHUE 3HAYCHHH TeMIIEpaTyphkl BOABI B
pa3iuYHBX TOYKAX CHCTEMBl ¢ KOppEeKIMed 1o Tem-
HNEPATYPE OKpyHKAOLIECH

CIMACOK JIMTEPATYPEI

1. @eones 4.B, Pedacea (. H TeHICHUIHE H HEpCNeK-
THEE! paseurud B XXI Beke cHCTeM TelnmocHaGkeHAS H
TenrobaKaouM  Poccur // M3mecTHa AkazeMmH HAyK.
SrepreTrka. — 2003, — Ne 1, - C, 4656,

2. Coxonve EA TennoHkauws W TENAO0BBIE CETH:
YueOHHK ans By308. — M.: Duepraa, 1975. - 376 c.

3. Jleonenxoe A B. HeueTkoe MOOenmmposan:He B Cpede
MATLAB u fuzzyTECH. — CII6.: BXB-ITerepOypr, 2003.
— 736 c.

4. Kpyanoe B.B. u np. Hederad JoTHKa W HCKYGCTBEH-
HEIe Helfpodneie ceTy. — M.: $usmarmir, 2001, ~ 224 ¢

5. CHull 2.04.07-86". Tennomsie cetu. — M.: LTI,
1994, — 48 c.

B.C. Ipuiznos, E.B. Menvwurcosa
Kadenpa cTpodTeibELIX MATEPHATOB M TEXHONOTHIE

SHTPOIMMHBIA HOAXON K OIEHKE TEILIONPOBOJHOCTH BETOHA

(JCHOBHLIM MEXaHH3MOM TemiootMeHa IS Ka-
IAAMAPHO-TIOPUCTRIX MaTepuanos (Tuna GeToH) ARIS-
€TCH KOHTAKTHAd TEINONMPOBGAHOCTH, KOTOPAX OCY-
mecTeigerca Omarogaps cBs3adBbIM MeXay cobol
OpoLeccaM: fepexoq TEla OT YACTHIL K YACTHHE
Yepes HeloCPeICTBeHHEIe KOHTAKTET MEXTY HHMH H
OEepexXof TEIUIAa Hepe3 pasfgeisiouIylo NPOMeXYTod-
Hyio cpeny. C TepMOAMHAMHYECKOU TOUKH 3pEHUs
TEI1000MeH B DETOHHBIX CHCTEMAX TPEACTABISIET CO-
b0l Tennonepenoc (MOTOK TeIU1a), 4 TOUHEE IIEPEHOT
SUTPONHM 110/, AelicTRHEM TPaIHEHTA TeMITEPaTyYpEL

Obmiee ypaBHeHWE MPOM3EOCTBA SHTPOIIHH H30-
TPOMHOH CHCTeMBI HYepe3 IIOTOKHM M CHIE MOMKET
ORITE NPeACTABNEHO YPABHEHHEM:

=3 =3

* ¥
8518 r =JpXg+ Iy Xpy +E @0, Xp + 5 E X, (1)
i i=1 m=1{=1
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rae Jp — MOTOK TEIIOThL, B JanbHedmeM o6o3HavzeT-
cq uepes g ; Jp; ~ Au(y3HOHHEIA MOTOK BELECTBA;
®; — ofobImeAHpI MOTOK BellecTra, 0ByCIOBISHHEIHA
IPOACXCAAIMMH B CHCTEME XHMHYECKAMH peaKind-
MHE; Il,; — geobpatumMad wIM BA3KAE COCTABIAICINAS
HOTOKA UMIYIECA; Xp, Ani, Xg Xm— ©OOTBETCTBYIO-
[He 3THM NOTOKaM 0000IIEHHEIE CHITLL.

PaccMotpum cuctemy us AByx ten. O0a Tena Ha-
XOOATCA B TENNOBOM KOHTAKTE APYr ¢ APYroM, He
H30JMPOBAHEL OT OKpY:KaOMmed Cpefibl, TO ecTh [ipo-
ucxoauT o0MeH TelnoTolH ¢ OKpyxawiel cpenoi.

CymMapHoe M3MEHERHE 3HTPOTIH 000X Tl

dS = (dQ*/ Ty +dQ*y/ Ty ) - 4OV (/T — 1/ Tn),

roe dO* 7 dQ%; - KOMUYECTBO TEINIOTHI, TOMYYEH-
HO#t COOTBETCTREHHO NEPBHIM H BTOPRIM TeJOM OT
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OKpY:KaIOmEH cpenpl; de — XON{YECTRO TeIIOTHL
OTNAHHOE HEPBLIM TETOM BTOPOMY.

BHyTpensee M3MeHeHde SHTPONMM 00GOHMX Tell 3a
BpeMs dr, T.€. TPOU3BOACIBO SHTPOTUH

s or = (T -7y TiT" 180% 1 0r .
B mexTopHOt QopMe YpagHeHHNE HMEET BHA

ApsN/or= (-g grad T)/ T . (2)

CornacHo o0mMM (heHOMEHONO HYECKHM COOTHOLE-
HUIM TEPMOOMHAMHKH HeoOpaTMMEIX TPOLECCOB
s 1 or paBHSIETCA MPOU3REACHHIC 0600LIEHHOTO
noToka J; Ha 0000IeHAYI0 CHITY X; W NPUMEHHTENb~
HO K pacCMaTpPHBASMOMY CILYYal)

BlpsNor=q" X ' (3)
U3 cpapHeHun ypagHeHu# (2) u (3) cnengyer, 410
X o=-grad T/ T.

Tax Kak oGOOIUEHHEH NOTOK TEIOTH ¢  J0M-
weH ObITh NHHEHHOR QyHKIMe X o, TO

g = - (YQTQ)grad T/T.

O6oznaunB xoabdpunmesT neperoca Yo uepes

(k03 dUIMEHT TeNNONPOBOAHOCTH), TOMYZaEM yPAB-
HeHHe Dypbe

g =-hgrad T.

TloacTapys NojlyHeHHbIe BHIPLDKEHHA 11 ¢ U Xp B
ypapHerHe (1) nonyunm

as" or =[[M(grad TV / T2 GV . 4

B nerofl yacTH coOrnacHo BTOPOMY 3aKOHY TepMO-
IMHAMHKH a5/ ar BCErma moaoxurensio. B mpa-
Bolt wacTh senuuyna (grad T3/ T? umeer monoxu-
TeNBHEI 3HaK, NoaToMy A > 0, T.e. xoadduuuesT Te-
[ONPOBOAHOCTH BCETNA NOJOKKTENEH.

IpouzeoacTao sutponna 85 / & ceazano ¢
BHYTPEHHHMH NPEBPALICEHAMU B OeToHHOI cucteme
H ABASETCA COCTABINIOILEH BennyuHoM B OanaHco-
BOM YPaBHEHHH SHTPOMHH CHCTEMEL

8S/or = 859 ar +389 o (5)

rae 88Y/ Or - MOTOK 3HTPONHMM U3 BHEMIHER Cpesis!
(0<859/&r <0).

Ecnu cpasHuTh 38a4eHHS  3HTPONHM TBEPIBIX
OpOAYKTOR (IeMEHTHAA MATPUNA) peaku$t Imaparta-
mpy 3 Ca0'Si0; v B-2 CaO Si0; B cHcTeMe

Ca(OH); — 5i0; — H,O (tabn.), To BugHO, 9T0 IpPH-
PAIIEHHS DHTPOIHH BHEICOKOOCHOBHBIX COEHUHEHMH
BBIILIE, YEM Y HH3KCOCHOBHBIX. [Ipy 9TOM HyXHO OT-
METHTEL, 4YT0 KO3I(DPHIMEAT TEeNIONPOBOJHOCTH ¥
ILAAKOOPTIAHAUEMEHTHBIX BAKYHIAX HUKE, YeM Y
yueTo KMuEKepHsiX (0,545-0,620 B1/(v-K) s mopt-
nanauemenTa M400 w 0,430-0,540 Br/(m-K) pna
uiakonopiananeMenta M400) [31.

Tabruya
TIpOAYKTEI PEAKITHH Z8208, Tpupame-
Kanfrpan, HME
E5508,
Kam/Tpan.
2Ca0- 8i0, -1,17 H.0 + Ca{OH), 58.3 18,0
3Ca0-28i0), -3H;0 + 3Ca(OH), 1344 53,8
6Ca0-6Si0, ‘H,0 + 12Ca(0H), 360,5 118,7
2Ca0 8i0, - 1,17 H;C 384 7.9
3Ca0-28i0; -3H,0 + Ca(OH}, 94,5 33,5

Bripazus NpoWIBOACTEO IHTPOIHH U3 YPaBHEHHA
(5) » moacTasuB B ypapHerEne (4) momydaeM:

as/or -85918r =] (grad T/ 711 dV .

B 7nepoii macTH ypaBHEHWs 3HAYCHHE (-85 f or
TIOKA3BIBACT, YIO BHEIIHSE BO3BCHCTBHE PA3NMYHOIO
xapaktepa (Bubpoymiaoraenne, TBO, subponpecco-
Barie H T.J.) Ha OCTOHHYK CHCTEMY BEIZBIBAET
YMEHBIICHHE SHTPONKUY BCeH CHCTEMEI, T.€. MIPOHCXO0-
JKT YNOPEAGYEHHE CHCTEME 38 CUET OTPHLATEIIRHOTO
HOTOKA SHTPORHH U3BHE,

VeIloBHS ¥ HANPABIEHHOCTL BHENIHMX BO3neifcT-
BHH, B CROIO QUepenb, BAHUAIOT HA XdpakTep IMPOTeKa-
U (U3HKO-XHMHYECKHX [IPOLECCOB B CHCTEME, YTO
HecOMHEHHEO OYIeT CRA3aHO ¢ IPOH3IBOACTROM 3HTPO-
amm 887/ ar BHYTPH CHCTEMEL.

Takum ofpazoM, coOrnacHO JHTPONHHHON IMOCTA-
HOBKe TEIIOTIPOBORHOCTE DETOHA HMEST onpeaelieH-
HYIO CBA3L C MPOUIBOACTEOM 3HTPONHU RHYTPH CHC-
Tembl. M3MeHenHe 3HTPONEM 34 CYET NPOTEXAKOLIKHX
HepaBHORECHEIX NPOLECCOB BHYTPH CHCTEMBI {XHMA-
yecKHe peakuny, GH3MKO-XMMHYECKHE B3aHMOJICH-
CTBHS, MEpeHoC), [0 CYTH, ABNAETCHE TEPMCIMHAMH-
YeCKUM KPHUTEPHEM OIIEHKH TEIONpOBOAHOCTH Oe-
TOHHBIX CHCTCM.
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Pazoen 4

NHOOPMATWUKA,
BbIMNCITUTEJIbHAA
TEXHUKA WU CUCTEMbI
YINPABJIEHUA

VJIK 681.39.06

A.H. 3yes, JI.E. bopuyk

Kadenpa MaTeMaTH4eCKHX METOIOB U HH(OPMALMOHHEIX TEXHONOTHH B 3KOHOMHKE

MATEMATUUYECKASI ®OPMAJIM3ALIAS TJIOBAJIBHOI'O IVIAHA BBIIIOJIHEHHS
3AIIPOCOB PEJISIMUOHHOM CYBI

I'moGabHeIM T171aHOM BBITOHEHHA 3alPOCOB Ha-
3BIBAETCA COBOKYIMHOCTH OTHENBHBIX (JIOKATBHBIX)
TI2HOB BBINOJHEHW BCEX 3alPOCOB K PENALHOHHON
CVYB]l. B obmem cnyuae 3amada Ajis Bceil COBOKYII-
HocTH He peureHa [1] — [3] u B Gnuxalimee Bpems
pellieHHe ee OXUATh HeT ocHoBaHWH. OJHaKo BBe-
JieHHad o6beuHeHHas XapaKTepUCTHKa, C TOYKH 3pe-
HHA pa3paboTyyKa, MOJHOCTBIO XapakTepu3yeT IoBe-
J€HHEe CHCTeMB! M B YaCTHBIX CIydasx ONTHMH3alHs
OTZIENBHBIX COCTAaBIAIOMIMX (3aIIPOCOB) MOKET JaTh

HCKOMO€ pelleHHe 3aladdl ONTHMM3aLMH riobansHo-
ro IUIaHa BRIMOJHEHHs 3anpocoB. [TocTpoenue mare-
MaTHYeckodl MOMENH ONTHMHU3UPYEMOro mpolecca
MOXKET CYIIECTBEHHO YIPOCTHTH 3ajauy ¥ dopmanu-
30BaTh (ABTOMATH3MPOBAThE) HEKOTOPHIE BBINOJHAE-
MbI€ OeHCTBHA. :
BrifepeM B KkauecTBe HCCIENyEMOH CHCTEMBI
CVYB]] Oracle Bepcuu 8i. BeIOOp KOHKpPETHOH pes-
unonHo# CYB]l (PCYB/I) 6e3ycnoBHO B HEKOTOPOH
CTENeHW OrpaHHYMBaeT OOLIHOCTS 3a/1a4H, TI03TOMY B
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JansHeiienm OyaeM paccMmarpHBaTh (PYHKLHOHHMPO-
BaHue CHCTEME HUCXOHAA K3 BO3MOMKHOCTEH CUCTEMBL,
TOCIYKUBIEH NPOTOTUIIOM BCEeX MNHIACPOB PhIHKA
PCYB/J (ecnu cpaBHHBATH LPOW3BOJMTENBHOCTE HA
Gonmeinyx 00BeMax HaHHBIX) — npoexra System R na-
Boparopuit komnamuu IBM [1] - [2].

ITycTs MMeeTcs HexoTopas Basa AauubX, GU3pYe-
CKaf MOJENb KOTOPOH ONUCEIBacTCA ceMelicTeoM ER-
Juarpamm nmbo IDEF 1x-noTanueit [4]. Ecte vekoTo-
poe ceMeHRcTBo pasnuunbix SQL — 3anpocoB K CHCTe-
ME, KOMUYECTBC KOTOPHIX Kkodedno. Jlonoreem
dMeroytocad HHGopMalKn uHbopmaiell o naaHe
BLIMOIHEHHA 3aIIPOCOB COBMECTHO € OLIGHKOH cTerne-
HM CEJIEKTHBHOCTH IIPEJUKATOB CTOHMGCTHOTO OTTH-
musatopa Oracle. [Tomyunts Taxyio HHOOPMAIMIO
MMKEO 110 ABHOMY YKAa3aHWiO CEpBEpa B CTPYKTYPY
PLAN_TABLE [5]. 3to, BO-NIEpBBEIX, MOXeT ObITh
Tabnuua B caMolt PCYEB]] (aaa atoro HyXHC SBHO
ermonHATs KoManny EXPLAIN PLAN mig kaxnoro
SQL-zampoca). Bo-propsix, HAQOPMALHL MOMXET
Oerte onyueHa ytunurod TKPROF, upeobpasyio-
wed pudopMaunie TpaccupoBodHoro ¢aitia (npu
3TOM JOCTaTOYHO OyAeT YCTRHOBUTEH PEXHM TPACCH-
POBKH Ha CECCHIO TTCJILI0ORATEINN).

B monyyerHoM ceMeiicTBe TAOUIMI B paMKax 3a/ia-
YH [OCTPOEHMA MaTeMaTHyeckod MOASTH CHCTEMEI

coB. Ilpepcrasum rpotecc momydeHds Ttpebyemoil
uadopMaid B BHOE HEKOTOPOH COBOKYIIHOCTH
DyHKIHOHANBHBIX yeTpolicTs (DY), kakum-1ubo 06-
pasoM cBA3AHHBRIX APYT C Apyrom [6]. [lomecTHM ka-
X aoe yeTpolcTeO B BepLIHY HEKOTOPOTO alKITHYe-
cxoro opucHTHpoRaEHoTO rpada G. IlycTe kaxpan
Beprivsa rpada UMeeT CTONEKO AYT, CKOJBKG BXOJIOB
HMeeT cooTBeTeTBYIOHEE el DY. Bymem cuntarte ny-
v rpada HANpPABIACHHEIME HHHHSMH CBS2H, ofecte-
4MBAIOLIMMH Hiepefady HHDOPMALIHH OT YCTpolicTBa K
ycrpoticTey. [lpennonaxum, uro @V, noMelieHHLIE B
BEPUIHHEL 03 BHIXOMAIMX AYT, ABAAOTCA YCTpPOHCT-
BaMH BEOJA, MOMeIeHHble B BepINUHEL §e3 BEIX0Ad-
o{Ux Ayr, - yeTpo¥dcTRaMM BRIBOZA. 3acTaBuM palo-
TATh MOCTPOEHHYK CHCTEMY IO TIpaRuiIam, QNUcaH-
HEIM B [6]. Byaem HAa3eBaThL TAKYK) MOJAENRHYIO Bbl-
YUCIHTENEHYIO cUctemy rpad-mamunol. I'pad G
Gymem Ha3piBaTh rpadoM 3Toft cuctemsl. ['pad-
MalliHa He HMeeT cofcrTeHHOW NAMATH ¥ MOXKeT
COXPAHATE PE3YNBTATE! TIPOMEKYTOUHEIX BBIYHUCHE-
Hui Toneko B camux OV 1o cnezyroumx cpabatsisa-
AR,

B nponecce croero QYHRUHOHUPORAHWA Tpad-
MamuHa OyAeT peald3OBLBATh KakoH-TO airOpHTM.
EcTecTeEeHHO, 01 OyAeT 3aBuceTs Kak oT rpada G, Tak
W 0T cocTaga @Y, IIOMEIEHHBIX B €ro Bepluunel. B

Tabiauya

YaHThiBAEMbIC TAPAMETPHI CTPYKYYpet PLAN_TABLE

Hazeaune Tun nanuex Onucanne
1. Operation Varchar2(30) | Cmorpu [5]
2. Options Varchar2(30) | Cmorpu [3]
3. Object_Name Varchar2(30} | Hazpanie Tabnuigl Kiv HEIEKCA
4. Object_ingtance Numeric Topaaxoesi somep B SQL-3anpoce
3. Object_type Varchar2(30} | Onwucanpe odwexra. Hanpumep, NON — UNIQUE nns suackces
6.ID Numeric Homep, npucroeHHRIH LIaTy
7. Parent ID Numeric Homep npeabigyLiero mara Mo TopSAKY BHIIQIHEHAL
8. Position Numeric IMopstaox y samuceif, uMerommirx 0AEHAKOREI Parent [D
9. Cost Numeric Onesaxa CTOMMOCTHOTIO OITHMHZATOPA
10. Cardinality Numeric OHEHOYHOE ROTHYESCTBO CTPOX, YIACTRYICIIMK B CTICPALHH
11. Bytes Numeric Ouneno4Hoe xomuuecTro OaliT, YJaCTBYIOIMX B ONCpaLMH

BuIEVM YYHTBIBAEMEIE H HEYUUTLIBAEMbIE MapaMer-
pEL PesyneTaTH cBeaeM B TAGIMIY,

DopManuzyeM MaTeMaTH4eck NOJMYYEHHYIO HH-
dopMaLito 0 robarbHOM MITaHEe BBINONHEHUS 3alpo-
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pamxax 3abHKCHpPOBaHHBIX orpaHudedHfi rpadp G
MoskeT OeiTh JIOORIM. Bossmem B kadectse rpada G
rpad aHATM3UPYEMOro ANropuTMa, 4 B KaXIYI0 ero
BEpLIMHY HOMecTHM Takoe OV, KOTOpoe MOMET BHI-
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MOXHATE ONEPAHI0, COOTBETCTBYIOLLYK) HMEHHO 2TOH
BEPIIHHE.

B nonyyeHnofl taxumM ofpa3zoM MORENH KOJTHYECT-
BO BeplIKH OYJAET pacTH HPONOPEACHAIEHO 00heMy
JIaHHBIX, TTOTOMY MCTIOAEB30BAHKE TAKOH MaTeMarHye-
ckolt Mogeny nnd QONBIIMX CHCTEM HE HPeACTABNAST-
ca Bo3moxHeM. [IpecOpasyem nonyuenHywo rpad —
MAIWHY AT [HOCTPOSHHMS MATEMATHUECKOH MOJelH
rnodansHOr0 MaaHa BEUTONHERHWS 3alpOCOB pesiAlH-
onHo#t CYB/l. B ocHOBe Takoro npeodpasoranus sie-
XHT ToMoMopdHasn crepTka rpada {7].

Ilycte rpady G npexcraenger rpag-mamuyy. Co-
BEPIIEM OTepaidio MPOCTOre roMomopdusMa. Bei-
Oupas BEPIIMHBL ¥, V, ONpPEJeiteM ABe ONepallHH H
Iea &Y, xoTOpRIe 5TU ONEpaliy pealnsyioT. Criueas
BePIIAHEL #, v, CBA3BIBAEM ¢ BEPIIHHOH z He OJHY, a
napy onepauuii. OY, oTeedaroliee BepINHEE z, ZOMXK-
HO ¥METh BOSMOXKHOCTR BHIMONHUTE o0 onepanun
I0CNeA0BATENLHO. [1oce MHOTOKPATHOTO HpHMEHe-
HMZ ONEpauyH TPOCTOrO TOMOMOp(HIMA HOMYUeH-
HEIff rpad MOXHO paccMarpHBaTh Kak rpad HOBOH
MORENHN BhlYHCIUTENBHON cHcTeMsl. Y, CBA3aHHOE C
moboH erc BepiunHoH, offA3aHO TNOCIHSRORATENLEHO
BBOIONHATE BCe OIIEPAlHH AJITOPHTMA, CBA3EHHEIE CO
BCeMM BepliMHaM# — npoofpaszamd. Jyru mo-
TIpesKHEMY CHMBONU3UPYIOT HANpPABICHHE Mepefadyu
uedhopmariuy. Hanngue AeTid 0KoJo BEPIUHHEL I'oRO-
PUT O TOM, 4TO cooTBeTcTBYIOMmEee MY byner cpaba-
ThIBATE MHOTOKPATHO.

ViMeerca opeo mpuMHUMDMANBHOE OTTIHYHE Ipad-
MaIOHHBl OT BEIYACIHTENBHOR CHCTEMB], HOTYYEHHOH
1IpH roMoMopHoit ceeprke. I'pad-mamuna He UMeeT
ImamMgTd. Ponls ee syeek YCHENHO BEIOIHAKT CaMu

VIIK 681.3.06

@V B cuxy TOro, ITO KOS M3 HHUX cpabaTeiBaeT
TONBKO OJTAH pas.

Tlockonbky KONMHY9ECTBO PAsiHYHEIX AITOPUTMOR
npeofpasoanns AaHHEIX B PCYB]] xoneuno, Gyaem
3aKaHYHBATE TOMOMOpP(hHYI0 CBEpTKY Y3II0B rpad-
MaIllFHEI TI0 ZOCTHXKEHHA 1Ara BRITOTHSHH 3anpoca.
B peaynbrare HONy4YHMM COBOKYIHOCTL DA3IHUHEBIX
aIeMeHTApHEIX TpathoB, IPEACTABIAOIHX cobol Ma-
TEMATHYECKHE MOJIETH ANTOPUTMOEB [IPpeofpasoBaHus
naesex PCYBJ. JoGasnss UMM H3MEHAA B CHCTEME
aneMentapHele rpadkt, OyaeM NONYYATE Pa3NKUHEIC
MaTeMaTHJYecKue MONeNH TITo0aleHbIX HIIAHOB BbI-
DOHEHHS 3aIPOCOB.
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OBHAPYKEHHE ATAK KJIACCA «IEPENOJHEHUE BY®EPA» HA OCHOBE AHAJIM3A
BEKTOPOB PASMEPHOCTEM 3AT0OJIOBKOB CETEBBIX NAKETOB

(Q6BeM ZaHHBIX, TepelaBacMEIX 10 TOKANEHBIM U
rnofaneHEM cetsm nepefaun AapHeX (CIIIT), BoO3-
pacTaeT eXerofHo B cpeflHeM B deThipe pa3za [1].
BmecTe ¢ atuM cTaHOBATCA Bce Ooiee akTyalbHEIMU

BOMPOCHI 3AIIHTH WHGOPMAIMUM B KOMIBIOTEPHBIX
cersix. Hauboxee IepCIEKTHBEBRIM HAIPABICHHEM
COBPEMEHHLIX HCCcleoBaHkl B 310H 00/1acTH MHOTHE
SKCTIEPTHl HA3BIBAIOT 3Tan OOHAPYXEHHS HHLUJEH-
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ToB. CHCTEMBI 0OHAPYKEHHA HECAHKITHOHHPORAHHEIX
neicTBHE CTIOco0HbE OTCIEXHBATE M BO MHOTHX CIY-
Yagx [OpeAOTBpAlIATS: WHIKASHTDL, PEanulyonlHe yr-
po3sl, clIocOOHBIE NPEOJONETh APYTHE MOACHCTEMBI
AT IEPAMETPA BHIMHCIUTENbHOR crcTeMsl (BC).

IipakTHYecKU BCE aKTHBHBIE CIIOCOOEI peanu3aiyn
yrpoz wadopMald# ¢ HOpHUMEHERWeM B KATECTBE
cpeactsa cerell MepepadM AAHHBIX CO3AAIOT HHLM-
JieHThl aHoMankHoro hynknuonnrporanas CILL Hoa
ITHM TEPMHUHOM MOHMMAETCA KAK U3MEHEHHE KaKHUX-
IGO0 KOJIWYECTBEHHBIX XAPAKTEPUCTHK, TaK W Hapy-
IledHe Kaxux-mubo KAYeCTBEHHBIX NPABHI, Xapak-
TEPHRIX A4 (nTaTHoro pesxnma patotsr CIITL

Ataka xnacca "nepenonsenue Gydepa” xapasxre-
PH3YETCH YMEIUINEHHBIM PACUTHpPEHYEM ONHOTO U3
noyieii 3aroNoBKa CETEBOTO IAKeTa JUI HAPYIICHHS
[pefieNnoB, BEIeeHHEX 10 JaHHOE [IORE, B MOMEHT
obpaborTkn Ha TpHeMHEol cTarnud. [lpu aToMm dailie
BCEI0 LEJBI0 ATAKH MePellOTHEHUA JAMHE] TIONS ABIIs-
eTCA 3aMeHa ([epesanuch) BEKTOpa TOUKH EO3BpATa,
KOTOPas HAXOOUTCHA B CTEKe IpaBee NOKIpHOM repe-
MeHHOH, xpansitei 3HaAYeHHE MTONA. DTO MO3ROIAET B
KOHIE 00paboTku 3arofoBka 3acrasuts BC nepepars
yITpaBlieHye He 0 IITATHOMY BEKTOPY BO3BpATa, & 1o
ajipecy, YKazasHOMY 3IOYMBILINEHHUKOM, H TEM ca-
MEIM TOXYIHTE KOHTpONs Bag BC,

Tlpw Bceit COOXKHOCTH JOPHKM, peanusyemoi B
CHCTeMe 0OHAPYKEHUY AHOMAILHOrO (DYHKIHOHMPO-
Banng (COA®), cacreMa He AC/KHA CONEPHATH B
cefie TOUHYK KONMKO KOHTPONHPYEMOTO IIpoleccd
HiH o6BexTa BC. B nmpoTuBHOM cAydac DyAeT 3KOHO-
MIgeckH 2(MPEKTHBHES TNPOU3BECTH AyOIMpOBaHie
COOTBETCTBYIOMETD 06beKTa | BRITONHATE OO6HADY-
HEHHE U XKOPPEKIHUID asOMallMi HA OCHORE MaKOpH-
TAPHLIX cXeM. JI71% A0CTIDKEHUA OUPaBJAHHOCTH pea-
TH3ALMA | BHEIPEHUA CUCTEMEL OHA XO/DKHE KOHTPO-
NHPOEATH TOJBKO HEKOTOPHIE COBOKYNHBIE XapakTe-
puctiku BC Ha ocHoBe MOJETH, YIPOIIAKIeH TOTH-
xy dyrkumonuposanusa BC.

BrijieneHye WHBAPUAHTHBIX [PU3HAKOB KIACCH-
duxauuy cucTeM (B JaHHOR 3ajade - Ha IBa KIAcca:
HOPMAIbHYI® M AHOMANBHYIO akTHBHOCTe B CIIM)
TOKAECTBEHHO BOMpocy of u3oMopdHOCTH ARYX CHC-
TeM OTHOCHTENBHO HEKOoToporo oTobpaxenns. [l
BRIACHEHMA HEOOXOAMMEIX ¥ JOCTATOYHBIX YCIOBHH
H30MOP(HOCTH CHCTEM, A TAKOKE OlpENesieHHs Kave-
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CTBEHHBIX ¥ KONMYECTBEHHBIX I1apaMeTpoB oTolpa-
WEHMA W3oMOpdH3Ma B cepe/iEHe TPOUITOT0 BeKa
Obi1 paspaboTag MaTeMaTHYeCKH# annapar TEOPHH
nonobus.

TlpEMeHeHHe TEOPHH NOJOOMA A% KOHTpPOJA yc-
TOWYUBOCTH BLIYKCHHTENBHELX CHCTEM ObIIO BIEPBbiE
npennoxkene B Hayswoi wkone B.B. Kopanesa (cM.,
Hanmpumep, [2]). MeToa aHamm3a pasMepHOCTEH BbI-
guCIATENLROTO npouecca B BC omepupyer B KauecT-
BE HHBAPHAHTHLIX HHGQOPMATHBHEIX TIPU3HAKOB pas-
MEPHOCTAMH TepeMeHHbIX Tipotiecca. Ha nepsoMm dTa-
II€ AITOPUTM BEITHCIHTEIBHOTO JPOIECCca HPUBOJIAT-
oS K KAHOHMYECKO (opMe BECZEHHEM HOBBIX BCIO-
MOTATENLEBIX TIEPEMEHHBIX ¢ IERBI0 BHIBECTH BHITHC-
JMTENnbHbie ONEPATOPSL U3 YIIPARIAIOHHNX ONEPATOPOR
(YCIOBHEIX IIEPEXOROB, BETBICHWH, uuknor). Kak
Pe3yNbTAT, YNpaBIgIOIINA oprpad IpeLecca MPHBO-
JUTCA K BHIY, B KOTOPOM BCE BLIYHC/THTENBHBIE OTIE-
paTopsl CTPYNNHMPOBAHBEL B MHOMKECTBE JIMHEHHBIX
YVYACTKOB Tpolecca — Bepuinn rpada. Jyramu oprpa-
tha fBNAOTCH YNPABIAONIME OINEPATOPR! BEIMUGIU-
TENBHOTO IPOLECea.

Jns nuHeHHBIX yJacTKOB 3afaya ofHapyxenus
OLTHOOK B CEMAHTHYECKOM CTPOE BEIMMCIATENLHOTO
mpolecca pelaeTcs creAyomaM obpasom. Onpene-
NAeTCA CHCTEMA OJHOPOAHEBIX NAHRHHBIX ypABHEHUH C
7 HEH3BeCTHHIME., MYHKUUHM HEH3BECTHBIX HIPAOT
norapudmMel pasMepHocTelt BenHuvin. Jid Xaxzo#
BLIMHCIMTENBHON ONEpPalHK IPOH3BOAUTCA pasfop
npaBoil YacTH onepaTopa NMPUCBOEHWA HA OAHOPOZ-
Hpe cjiaraeMeple. B pesyneTate Ipu HANWYHH B mpa-
BOM 4yACTH, HAMIPHMEP, { CIAFaCMBIX CTAHOBHTCH BO3-
MOKHBEIM HAJIQXHUTh HA CHCTEMY DasMepHOCTed He-
XOAHBIX, TPOMEKYTOTHLIX H BEIXOJHBIX NEPEMEHHEIX
JZOTOTHHATENBHO  YCIOBHH.

[1ycTh, HANpYMep, OTIEPATOP [IPHCBAUBAHUA HMEET

su (1)

D
A=B-C+— . 1
Z (N

M

B mpapoif 4actd mmeercd JBa OJHOPOXHBIX Clia-
raeMslX, 4T0 HaKlafBIBaeT A8a yCJIoBHs — (2) u (3} —
Ha pasMepHOCTH BENHYMH, BXOIAHX B OITEpaTop:

[4] -{B]"-[c]" =1, @
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[4] -[DY-[£] =1. 3)

[ponorapwdmuporas ofe HacTH ypaBHeHHH (2)
(3), momyyaem fAsa ONHOPOAHBIX NWHEHHRIX YPABHE-
HME — {4 W 5) — ang cucTeMsbl pasMepHOCTEH BBIMAC-
TMTENBHOO Tpoliecca:

- In[A]+(-1)-[B]+(-D - In[C]=0, @)

(M- In[4]+ (D -.ln[D] +(1)-In[E]=0. (5)

QObObemuaeHHeM BCEX YCIOBMIH, MOTY4YeHHBIX AJIA
JaHHOTO JTHHERHOTO YIaCTKa NporpaMMbl, (opMEpY-
eTcs JIoKanbHasd cHcTeMa pasMmepsocTelt S; naHgOro
yyacTka. [Hanpumep, monarad, 4Tc B npoLecce 3a1eil-
CTBOBAHO HECTE [IePEMEHHEBIX, CHCTEMA, co,uepxcamaa
yenoeud (4) u (5), OyneT uMeTb BH:

1 -1 -1 0 0 0
e o0 -1 1 0

rae I — BexTop-CTONOEL EPEMEHHEIX, COOTBETCT-
BYIOLLMX norapudmasM pasMepHocTedl OCHOBHBIX ITe-
peMeHHbIx npouecca. KpurepHeM KoppeKTHOCTH ce-
MaHTHYECKOTD CTpOf Iporecca B JaHHOM METOHe
thopMynHpyeTca HempPOTHBOPEMHBOCTE TIOCTPOEHHOH
CHCTeMsl yenoBul. B ananatuueckofl popme 310 Tpe-
Dovarne npeobpazyeIcd K HETPHBHANEHOW COBMECT-
HOCTH CHCTEMBI S, .

OCHOBHEIMKE TIQIQXEHHIMH NpeguaraeMord Crio-
co0a oOHapyKeHHS aTak Knacca 'mepemoHeHHe Oy-
tdepa" apmatoTes:

— BHEIpEHUE B CTEK INIPOTOKOJOB INepeAatomieH
CTaHUMM K CeTH MepefaiM JaHHbLIX IPOrpaMMHOrC
MOZAYNf, OCYIECTBRAIIIETO MNOCTPOCHHE CHCTEMEI
HHBAPHAHTOR PA3MEPHOCTH Sy ;

— KOAHPOBAHWE M IEpejada [apajiielsHo 3allH-
masMoMy HHGOPMAMOHHOMY COODIIEHHIO JNEMENTA
Sg HA CTAHIMIO-TIONYYaTeh;

— BHEJIpeHHE B CTEK YIPOTOKONOB IPHHUMAOILEH
CTAHI[HK L NpOrpaMMHOTO MOZYJIA, OCYIIECTBIAIOILE-
Io TOCTPOSHHE CHCTEMBl WHBAPUAHTOR DPA3MEPHO-
CTH 51 ;

— peamzarus pemaiomell ¢XeMbl, REORHMOMEH
NpOBepKY HeOOXOAMMOro KpUTEpHA CeMaHTHYECKOH

KOPPEKTHOCTH Hpouecca 00paboTKA NaHHBIX HPH Iie-
pepage no CIIE — (sg % 81), HETPHBUAILHO COBMECT-
Ha.

Crocof obnajaer HYNEBBIM YPOBHEM IIOMKHBIX
¢cpabaToiBaHUH, TAK K&K TPOBEpAST BEIIONHEHHE Ka-
YECTBCHHEIX YCIOBKH W OPH 3TOM HCIONB3YET JAeTep-
MHHEpOBaHubie anroputMel. Crocot ofgapyxupaet
Bee aHoManmK Qyoxku#onmposaHus CIIN pacmpene-
neHHod BC, crA3aHHEBIE ¢ HAPYIICHHEM CHCTEMEI Q-
paHudeHHH pasMepHocTd. KOATpONE BEITONHEHMS
KpuTepHs cliocobed oOHapyKUBaTh AHOMATIHEH, BO3-
HUKITHE XKaK B pouecce 00paboTkd JaHHBIX R CTEKaX
CETEBbIX LIPOTOKWIOE a00BEHTCKHX CTaHUMM, Tak W B
fporecce rieperayu cootmenud no CILH,

XapakTepucTHKHA KavyecTBa OOHAPYXKEHUA aHO-
MANBHOH AKTMBHOCTH HEU3MCHHBI KAk JIi Yke
H3BECTHERIX, TAK H /A HOBBIX CIOCOOOR peanu3ariuii
HECAHKIIMOHMPOBAKHBIX WK  HENpeIHAMEPEHHEIX
nedicTRIit. D10 CBOKCTBO 00YCTOBNEHO MOAETHPOBA-
HHEM HOPMaseHOreC (B TEDMHHAX OTpaHMYeHHH pas-
MEPHOCTH) npouecca byHkunonuporanus CII1, a ne
MOOENMHPOBAINEM pPA3NHYHBIX aHOMANIEHBIX CHTYA-
H#,

Ji TIpoBepKH HETPUBHARBHOH COBMECTHOCTH
MAaTpHIEL $x H §;, HeoOX0AHMa peaTH3allius KoupoBa-
HHS U Hepeflayd Ha MPHEMHYIO CTOPOHY HH(pOopMaiHu-
OHHOTO 3NIeMeHTA Sy . INEMEHT CONEePHKHT:

—~ BEKTOP NEepeMeHHBIX, COJepkKalllixcd B 3arc-
TIOBKE TIaKeTa,

— BEKTOD CMelIeHNd ¥ ANHH KAHHBDX TICpeMer-
HBIX,

- MaTpUIy ypaBHeHHH pasMepHOCTH A TaHHEIX
TepeMeHHbIX.

R nemsx MEHWMHEZALRH SONONMHATENEHOTO Tpadu-
K4, MOpo¥AdeMoro uadOPMALMOHHEIM 2JIeMEHTOM Sk
pa3paboTaHO HECKONLKO METOJHK XOJUPOBAHMS MAT-
P4UBI YpasHEeHdH pasMepHOCTH (KaK 3aHHMArOICH
OCHOBHOW o0OneM 3JeMeHTa §y). B 3aBHCMMOCTH OT
CTENEHH PAaIPEXEHHOCTH MATPHLBI BOBMOKHO THGO
¢e TIONHOE KOAMpOoBaHue, MO0 KOAMpPOBAHRE TOIBEKO
HEHYAEBEIX IeMEHTOB C YXKA3aHWEM IO3HIKH B CTPO-
Kax MaTpHibL JINd KOZMpOBaHHA 3HAUCHMM MeMEH-
TOB [PE/JIAraeTCs MCIONL30BaTh KOJBl NepeMEHHOH
AAHEB], HANPHMED, kKof XathdMana.

Ha pHcyHke NpHBejeH NPHMED COCTOSHUA CTeka
npotecca o0paboTKH MaKeTa HA APHEMHON CTAHTIMH
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TPAMEY NONOMEHAR HAHHLIX B BY®EPE NDCIE CUTY¥AUMKM [EPENOSAREHMA

CHMBONLHEIA anpes

BEKTORA
PFRIMEPHGCTRR |

P S
T

[IpuMep cOCTOAHMA CTCKA IO B NOCH 4TAKH Kiacca "Hepenonucue Gydepa”
Ypep.

Ao K nocne araxy. B mrraTHom pesxume paboTel mepe-
MCHEEIE, CIIelylonue 33 "CHMBOIBLHEIM afpecom”,
HMEIOT pasiy4Hbic BEKTOPA DPa3MEpPHOCTEd MW 1Ipu
IpoBepke GOPMHPYIOT HENPOTHBOPEYMBYIO CHCTEMY
OrpaHHYeHmit pasmepHocTH. B cimyuae yememmok
peanM3anmMy nepenonseHus Oydepa nns mepeMeHHoR
"CHMBONBHEIH anpec” y BCeX fMepeMeHHBIX, HAXOHA-
INMXCsA Tpasee ee, BKAIOYAs alpec TOYKW BO3BpATa,
BEKTOP Pa3MEPHOCTH CMEHMTCA Ha PaBHBIN BEXTODY
TepeMeHEoR "cumponeaslil afpec”. Dto dakT ¢ onpe-
ASNEHHON BEpOATHOCTbIO OGyneT oOHapyseH B MO-
MEHT 3a[e#CTBOBAHUA BTOPOH WK 4eTBepToil mepe-
MEHHOH B Ipolecce o0paloTKK 3aroNoBKa,

Kak pupno u3 npuMepa, ocHOBHbIME arTopamu,
BIHSMIOLMMY Ha 0BHApYXeHHe MHURIEHTA B IPEIo-
- YKEHHOM crrocofe, SRNATCH:

~ KONMYECTBC TIePEMEHHBIX, Pacilofaralolmuxcs
MEXKAY NepenoHieMoi NepeMeHHOM u TOUKOH BO3-
BpATA W3 MPOHENyPh! (IIPH YBENUMUSHHH HX KORMUECT-
Ba BEPOATHOCTD 0OHAPYXKEHHS BO3PACTAET);

- KOJHYECTBO ONEpPALHif, BEITOJHASMBIX B IIPO-
Lecce MEXIY MOMEHTOM Iepenondenus Oydepa u
BRIXOAOM #3 NIPOLEZYpH! (GpH YRCIRUCHHH KOMHYE-
CTBA ONepaiyi BEPONTHOCTH 3a3/IeHCTBOBAHUS ITepe-
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MEHHBIX C HApYIICHHBIMH BEKTODAMH Pa3sMEpPHOCTH
BO3PACTacT);

— XapaKTep MNepe3anvcadHbiX JIOKAIbHBIX Iepe-
MEHHBIX {COBNazieHHe BeKTOPOB PA3MEPHOCTH C Iepe-
TMONHAEM TepeMeHHOM, kak, HANpHMEp, ¥ TpeThel
HepeMeHHON Ha pHCYHKE, NIPHBOIHT K NOXKHO-OTPH-
LATELHOMY Pe3yIIbTaTy IPOREPKH).

ITpemnaraemeli crocod Mo3BosIseT 0OHAPYKUBATE
araKy xnacca "nepenonaeHue Hydepa” B TOM yucne
HOBBIX BH/IOB, HE 32HECEHHBIX B §a3bl JAHHBIX YA3BH-
Mocteit. OTAMYHTENBHOR 0cOoDEHHOCTEIO crocoba mo
CPABHEHMIO C CYIIECTBYFOLIMMH METONaMER [IOWCKA
KOPPENALNOHHBIX aROMaNNH ABIgeTCA HylneBol ypo-
BEHE JIOXHBIX CpabaThIBadHil HpH aHATIOTHYHOM IpO-
IieHTe 00HaPYKeHHS HHITAIEHTOR.

CITHCOK NMTHUTEPATYPEI

1. Jamson M. Internet: Forecasting and Reality // Daily
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2. Hempenxo C.A., Kosanes B.B. Monenu W MeTOHEL
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YK 37.016.002

B.A. Kacmoprnosa
Kadpedpa undopmamuru

AHAJU3 BUAOB HHOOPMALMOHHON AEATEABHOCTH, PEAJIA3YEMBIX
HA BA3E PECYPCOB HHTEPHET OBPA3OBATEJBHOI'O HASHAYEHHA

ITon pecypcom HHTepHeT 00pazoBaTEALHOIO
HazHaveAund (PHOH) 6ynem noHuMark cOBOKYII-
HOCTE HayJHO-NEAArOrnuecko, yueOHO-MeTomec-
kol, xpecToMaTUiiHON, HOPMATHBHO-MHCTPYKTHBHOMH,
TeXHuYecKOH, Opranu3anuoHHol wndopMmannu, mpo-
IPAMMEBIX CPEICTS M cucTeM 0BpPa30BaTenLHOI0 Ha-
3HAYEHHA, NPEACTABNEHHLIX B (QopMaTe, oDecmedn-
BATOIEM HX TEXHHKO-TEXHOIOTHHECKYIO MTOJ/IEDIKKY B
rI00albHBIX CETAX M XPAHAIMXCA Ha PASTIHYHbIX cep-
BEpAX.

PaccmaTpusars BUAL! ASATENBEHOCTH, KOTOPRIE 1le-
7ecoobpasHO PeaNH3OBLIBATh, HCTIONE3YS 06pasosa-
TenbHsld noTenuman PMOH, MokHO B 3aBHCHMOCTH
OT YPOBHH NOANOTOBKH VHHTEIS K HCOONLIOBAHUIO
pecypca (B nopAAxe BO3pPAcTaHHs KBaTHOHKALWH [ie-
narora),

Honckosan AeATELHOCTE HA OCHOBE TEMATH-
YECKHX KaTaNoroB HepapyHyeckolt CTpyKTyphl,
DT0T BMA HESTEJILHOCTH MPEANOIAraeT HPOCMOTP
o0pazoBaTenbHbIX M IPYIHX PecypcoB Mo TeMaM i
pasfienam caliToB, cHeHaNbHBM oOpasoM CIPYKTY-
PHPOBAHHEIX B BUJS HEpapXUdecKHX KATAIOTOR 00-
1ero Ha3HAYEHHS, Kak, HaITpUMeED,
http:/fwww.Yahoo.com, hitp://km.ru, www.yandex.ru,
www.ramblerru u ap., ¥ OpeAMETHOro, HAMPUMED,
www kinder.ru (xarajior pecypcoB 0 AETAX ¥ AJId fie-
Telt (capmue 1000 pecypcoB), u ap. Takde calThl op-
TaHU30BAHR] CICLHAILHO AL TOTO, 4ToOEI B TIpOLIEC-
Ce MPOCMOTPAa MOXKHO OBUIC HNOAYIATH CYIIECTBeH-
Hy:0 WHbOPMALEIC 110 npeaMeTHoH obmacTu.

JlaHHEIH BUj ASHTENBHOCTH PEKOMEH/YETCA HauH-
HAIOINMM IIONL30BATEIAM, OT KOTOphIX Tpebyercd
JIHINk 3HAHHE a/ipecOB U YMEHHE NOIB30BaThCs Dpay-
3¢poM, 9TOOB! WOMACTE HA HYKHEH caiiT, a Taxke
nankoi «{36pannoe» mna UCHONE30BaHMA TOTOBEIX
CCBUIOK ¥ HAKANIMBAHMA CBOMX coGCTReHHHIX. [Ipe-
HMYIIECTBO 3TONC BUAA NEATEIbEOCTH 3aKNI0IAETCHA B
TOM, 4TO calTel ¢ ofofwWeHHOH Wepapxuyeckoi
CTPYKTYPO# comep:kaT GONbLIOS KOIHYECTBO CCHIIOK
Ha pAa3sUYHEBIE PecYpChl, COXEKALMX W3GHITOYHYIO
Ang yuuTens wHbopMamuio. K HegocTaTkaMm 3Toro

BUAA JeATETBHOCTH MOJKHO OTHecTH obunxe HEGOp-
MALHH, HCC}’H_ICCTBCHHOﬁ € TOYKH 3IpEHHA KOHKPET-
EBlX y4eOHLIX 337389 M OTRREKAIOIIMX YHaLIMXCd OT
nermn pabotel. C npyro#t cTOpOHH, H3DBITOYROCTH
pacmpenenerHoro MHGOPMALHOBEOTO pecypea Tpe-
OyeT yMeHHUs OTINYATE TIABHOE OT BTOPOCTEIIEHHOTO,

HoucKOBAN MEATETLHOCTE ¢ IMOMODILI) IOMC-
KOBBIX MalluH. CIefylolMHuM YpOBHEM MOHCKa (a
TAKXKE YDORHEM CJIO3KHOCTY MCIIONB30BAHUA) ABIACT-
CSl OpraHm3aliMy [IOHCKa [0 KIXOYEBOMY CACBY, Bbl-
PAKEHMIO, a4 TAKKE ¢ UCMONBIOBAHKEM CPEACTB pac-
LIMPEHHOr0 MOKCKa. 3aeck OT yuuTeneil u yuamuxcs
Tpefyercs yMEHUE COCTABMTE 3AIPOC HA MOWCK, OTO-
OpaTh HY)KHYIO HHPOPMAIHIO, KOIAYECTBO U KAYECT-
BO KOTOpO# CYIECTEEHHO 3aBHCHT OT NOKATH3AlHH
3anpoca. VICTONB30OBaHHE CPEACTB PACITMPEHHOTO
MOWCKA, ONACAHHLIX Ha KaXIo# IIONCKOBOH MaIlHHE,
MO3BOJIAET CHURHTE M30BITOYHOCTE HHDOPMALIUH, 110~
Jy4eHEOH B pe3yneTare MoHcka. TeMm He MeHee 3ToT
METOJ, OCTATOYHO CIOXKEH ¥ B IIPOLECCE YPOKA MOXK-
HO CTONKHYTRCE C cATyalnueli, koraa He Bce ydalHe-
g COpaBRsiorea ¢ 3agaselt otbopa neobxoauMonR UH-
hopMaLHH.

HcnoanioBaHHe MOTEHIIHAIA paclpeneNeHHbIX
HHQOPMAITHOHHLIX pPecYpPcoB XIfl OPTaRH3ANHHA
HECACJOBATENLCKOM JMEeATEIRHOCTH YUAMMXCH B
mponecce ypoka. [lo Mepe HayyeHHMA [MOTEHLHANa
pacrpeleNeHEsX HHG$OPMAlHOHHLIX PECYPCOB y4UM-
TeJiA MOTYT WCIOJIB30BATE €IC HEIIOCPEACTBEHHO I
HCCHEOBATENLCKUX 33134 CBoeH npeamerHol obac-
TH. Brrouas BRINOAHEHHE YUAINMMHCA HCCHEHOBA-
TENBECKUX NPOEKTCB ¢ NOMOLIbLIO pecypcoB MHTepHET
kax B off-line, Tak & B online-peXkuMe Ha ypokax W B
Ka4ECTBE JAOMAaUIHAX 3aJaHHH, MOXHO a/IpecoBaTh MX
K ONpeSIEHHEIM DEeCcypcaM JUIA NIPOBEICHHA HCCe-
JOBAHUA, HIYYCHHA METOLWKH [TPORCOEHMA JKCIEPHU-
MEHTA, [POCMOTpPa ONbITa W T.4. Tak, HanpuMmep, He-
moae3ys  pecype  httpi//www.edn.yar ru/russian/
cources/chem/op/opl.html, MOXHO HONYUIHMTE CIMCOK
TioApoOHEIX OMECaHHIt SKCTIEPUMEHTOR H AEMOHCTPA-

IHA 10 XMMHH, KOTOPEIE MOKHO BBIOOJIHHTE B J0-
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Mampax ~ yenoBusk. € TOMOWBIO  pecypca
http:/Awww stars-11t.narod.r/ MOXKHO [IOHYYHTH Pai-
JMTHEE MATEPUAIIS] O KOCMOCE, 3BE3AaX, aCTPOHOMH-
yeCKUX HabRIOAEHHAX, KOCMOHABTHKE.

Takue mpoeKThl MOXKHO JOCTATOUHO [IPOCTC M 3¢-
(eKTHBHO OCYIIECTBUTL, HCIONB3YS BOIMOKHOCTH
MYJILTUMEAME, KOTOPDIC NMPEeIOCTABITAKOT JaHHbIC HH-
thopmaluonrbie pecypebl. Cobpanrble B Opoliecce
paBoTsl JaHHBIE pPeKOMEHIYETCS HCIONB30EAThE A
nononHenus HHGOPMALVOHHBIX PECYPCOB INpeJMeT-
HEIX obnacTel konbHOro web-calra,

CnoxHoCTs OpraHu3allii JanHoTO BUAA AeATeNb-
HOCTH 32KTHHAETCA B TOM, 9TO HCTIONL30BAHHE HEKO-
TOpEIX ONHCAHHBIX pecypcoB Tpebyer OT ydIHTend
cretHaneHoi HayyHOH NOATOTORKH, & TaKiKe AAaNTa-
Mg PecypcoB AN YHaIIHXCA MO0 CO3JaHAsS Clielp-
AABHOTO MOACHHTEIILHOIO KOMMEHTAPHA,

IipoBegeHHe COBMECTHBIZ HAYYHBLIX HCCASIO-
BaHHH ¢ APYrAMH naptHepamy (KIaccaMu, LIKO-
JaMM # T.J.) Ha faze pacnpeneneHHmX uHbopma-
INOHHLIX PECYPCOB NpeIMeTHRIX 06aacrel. JToT
BHA DeATENLHOCTH ARNASTCS MOAMbHKAUMEH npesb-
IYINEero, TIOCKONMBKY B MpOLecce HCCeq0BaATENLCKON
paboTel yyamuecs ¢ [OMOLUBIC YYHTENH yCTaHaB/M-
BAFOT KOHTAXTh! ¢ HapTHepamu, paboTalollMMH Ha
Toff ke npobnemol, NpexsocTaBidOT NapTHEpaM pe-
Cypesl CBOETO calTa, paboTalT ¢ pecypcamy B BHIES
pacripefieleHHplx 0as JaHHBIX, OOMEHMBaKOTCd ©
riapTHepamu ciocobamu obpaboTky M MHTEpUpeTa-
Y vagopMaluy, YYacTBYIOT B COBMECTHRIX JHC-
KYCCHSX.

CootBetcTBeHHO 0T yuutenel kpome pafoTel c
pecypcoM HMHrtepHer npeaMeTHol ofmacty TpeQyercs
yMeHHe HaliTh NapTHEPOB 0 OPOeKTy, CIITaHUpOBATh
H OpraHM30BaTh COBMECTHY0 pafoTy yYaluuxcs,
[IPOBECTH COBMECTHYIO AUCKYCCHIO, OOPMHUTE TOMY-
YEHHBIE COBMECTHRIE PE3YNBTATEL

B xa#ecTBe HCTOYHMKa OpraHH3alliH 3TOTO BHIA
JeATeNBpHOCTH  MOXKHO  IPEJJIOKHTE  pecypc
«SchoolNet  Globaly  (http:///'www.schoolnetglobal
.cony) - OpuTaHCKME TIOpPTaN WHTEPHET-PECYPCOB,
CO37aHHAIX MIKOMEHUKAMH, OH mockamed "Boemup-
HoMy yuebnomy nnany” {Global Curriculum) no uc-
TOpWH, reorpadu ¥ OpYIHM IpeiMeramM; CONepKAT
HCCTEA0OBaTeIbCKHE MPOEKTH MIKOMBHHEKOB, MpeXoc-
TARIAET BOIMOMKHOCTE BLIOOpA W3 CYLISCTBYFOHIEX
HanpaBncHEH HocnemoBaumil, MOXHO [PeNNOXHTE
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CBOK) HZIEIO ¥ HAWUTH TIAPTHEPOB, JKENAMIINX IPUHATS
YY4aCTHE B €€ OCYLIECTBICHUH.

K mocrouncrsam 3TOTO BHIA REATENBHOCTH MOXK-
HO OTHECTH CHHEPIH3M BOCIKTATEIBHOIC BO3ACHCT-
BHA Ha OCHoBe paloThl ¢ NPEACTABHICHAMH PaA3HELX
KyIbTYpHBIX 0COGEHHOCTEN, peNUrnosHeIx yOexme-
HUil, A36IK0OB. YUalIWecs MOryT YBUIETh CXOACTBO H
pasmuupe CBOErC Ipolecca o0ydeHHMs M IPOIEcca
oby4YeHUs CBOMX MapTHEPOB, YTO YCUNMBACT B3AHMO-
noHumaHue W obecrievnnaet 3PPEeKTHRHOCTL COBME-
CTHOW AECATENLHOCTH.

HemocratkoM TAKOro poja ASATENbHOCTH SBIACT-
Cfl CHIDKEHME KOHTPONA 34 Pe3yNbTaToM IO CpasHe-
HHIO ¢ OpTranE3alMel TAKOTo e IIPOEKTa BHYTPH Ot~
goro knacca. Kpome Toro, copMectdas pabora oc-
TOXHAETCS  0COOEHHOCTIME  yuebHBIX  INIPOLIECCOB
YHaCTHMKOB, pasHunel 4acoBEIX NOACOB AMA OpraHu-
33K on-line B3aMMOJCHCTBHH, A3BIKOBRIMH pa3iu-
THAMHA K T.J.

Cosganne cofcTBeHHOI0 pacnpeReeHHOr0 HH-
(OpMANHOHHOIO pecypea B BHAE TEMaTHIECKOIo
Kataigera npexverdoit ofnacTu aHGO NMepcoHab-
"Horo web-caitra. Ilo ypOBHIO CIIOKHOCTH 3TOT BHI
JEITENBHOCTH HE CRAOKHEE MPeALIAYLIETO, O0HAKO OH
TpefyeT OT YIUTeNs JOTMOTHATENLHEIX 3HAHNA U yMe-
HHR cO3aBaTh TaKWE CTPAHHLEB]. TeXHHYECKH CAMbIM
MPOCTEIM CIIOcOBOM SBASETCH CO3AAHME TEKCTOBbIX
CTPaHHII ¢ MOMOLULI0 00BIYHOIO pejakTopa Word H
coxpaHerwe wX B BHAe html-moxymenra. TematHde-
CKHE KATATOTH AOIDKHLI OBITh CTPYKTYPUPOBAHE! MO
TEMAM COOTBETCTBYIOLied HpemMeTroil ofnacty,
cHa0XeHb! KPaTKUM KOMMEHTAPHEM K CONEPKAHUIO 1
JOTIONHEHB! PUMEPaMK Henonb3oBaAnd. Tlockonbky
WIKOJBHLIA web-caliT, Kak omnpezeneno Bblme cdop-
MYAHpPOBAHHEIMH TpeCORaRHAMH U [IPHELHIIAMH €70
CO3JaHuA, ABTACTCA OTKPBITBIM pPeCyYpPCOM, BCTDAKBA-
HUE TAKUX CTPAHUI HE HPe/CTABNAET ocoboro Tpyaa.

JONONHATENBHEIM  HPEHMYIEECTBOM  ABJISETCH
BO3MOXHOCTE COKPaTHTE Bpems YOHCKA yYalllHMHUCA
HeoOXOAUMEIX U1 W3YYEHHA TEMEI PECYPCOR H, Clle-
JIOBATENLHC, ONTEMU3IAPOBATE BpeMa ypoka. Kpome
TOTO, Kak OBLTO OTMEUEHO BhILIE, 3TO [I03BOJIAET y4H-
TENK [OBLICUTE YPOBEHE CBOel KpanuuKalliy H
ofecTeunTs yualmuxes BaKRON I U3YHEHNs JaHHOH
TeMbl MADOpManneii.

B kadecTBe TpBMepa COZJAHME TAKOTO pecypca
MOWKHO MpHBecTH pecypc «(Qcodo oXpaHseMBle TpH-
poadsie Teppuropuny {(http://oopt.priroda.ru/), B HeM
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JaHel onucanus OuocdepHEIX B IPUPOJHEIX 3AIT0RE-
HUKOB, HAllMOHANBHEIX MAapKOB, NAMITHHKOR MPUPO-
Ipl, 3axasnukos B uHeix OOIT Poccuitckolt ®enepa-
1IHd, HACENAIIMAX HX BHIOB XKMBOTHBIX U PaCcTeHHH,
3apeceHHBIX B KpacHpie xEHru MCOII, Poccuiicko#
@epepanyy B per#oHOoB PoccwM, neHTa HOBOCTCH
QOIIT, xaranor reMardycckux caiitos u ap. Cosnay-
HBI TakkM 00pazoM pecypc AOJDKEH NMEpHOJEYecKH
HPOBEPATHCA HA NPEAMET NOCTOBEPHOCTH CCBIIOK H
OOHOBIATECA [0 Mepe TIOABNEHWS HOBLIX PECYpPCOB
IaHHOM ripeamerTnol obracTh.

O0y4enHe 1 MOMOOIb B CO3AAHHMM YIAIIUMHCH
cBonx coferBednbix pecypcos HaTeprer. OpHol
H3 rakuxX GopMm ASATENBHOCTH ARNACTCA YHACTHE B
MexAyHAponHoit  opraduzaumu  Think  Quest
(www thinkquest.org), xoTopasd [IPORO3MIIACHIA CBOER
LeNBl0 CO3Aanue pecypcoB MHTepHET WHTepHALAO-
HAJIBHBIMKA TPYNIIAMH YYALUHXCH, [PEICTABRAICILAX
Hani®oNanbHRe 0CODCHHOCTH O6pasoBaHMs KaKIOT0
y4acTEMAKA Tpymmsl. HeobxomumeM ycenobueM yda-
CTHSl B JAEATENBHOCTH 3TOH OPraHMs3alid ABISeTCs
HAMYYE WHTEPHALMOHANBHOH KOMaHAb! YIallHXca u
yuutenel-tperepos. Jance xomaHna ¢ TOMOLIBIO
CPeNCTB TenckoMMYyRHKauuit spIbHpaeT TeMy Hccne-
FOBAHMS, CRIIAHHYI0 ¢ YITIYOJeHHBIM W3yUeHHEM
XAKOTO-HMOYIE pasjienia NPeIMEeTHON obnacTH (M
HecxoJbKKx ofulacteil), NpoexkTHUpYeT CBOH pecype
WxrepHer w  BoicTABNHET €0 Ha  cakTe
www.thinkguest.org. Bee aransl co3fadusa pecypea,
BCE KOMMYHHUKAIIMY YYACTHHKCE OCYIIECTBIIANTCH
uyepes Mureprer.

Takofl BuA AeHTEALHOCTH [O3BOJRET OPraHM3o-
BaThk 0oMNee TecHBIE CBA3U MEKZY YIMTEIAMH M yda-
mIUMHCA B Ipoliecce ofydeHHs, WMEIOIero croeh
LENBI0 CO3LAHUE Pecypca [0 pe3yNETaTaM H3Y4eHUs
BRIOpANHOH TeMbl. [IpH 3TOM H3MEHSETCH POJIb yUM-
TENs, KOTOpPBIi BHICTYNAET B KAYeCTBE KOHCYNLTaHTa
¥ OpraHM3aropa MCCIeA0BaTeNsCKOM JeaTellbHOCTH
ydalerocs, Kpome T0ro, YIHTels-TpeHephl ofMeu-
BAIOTCA HIASSMHK COBEPIISHCTBORAHMA cBOel cTpate-
rMYecKo JedTeNbHOCTH INA AOCTHXEHMA wenell n
NonyHeHHS HeoOXONMMEIX pe3ynsTaToB. [lapannens-
HO € 3THM y9ai(#ecs, KOTopee B DONemmed cTencHR
OCBAVWBAK)T  TEXHONOTHWIO TPOSKTHpOBaHUA web-
CTpaHWi, B CBOX QYEpell CTAHOBATCHE KOHCYJILTAH-
TaMu A y‘iHTE‘..I'[Sﬁ, YTO OOBBILIACT WX 3HAYAMOCTE H
YCHITHEZET TYBCTBO COOCTBEHHOTO JOCTOHHCTRA.

Cozganue pecypcor MutepHer TpebyeT oT yyacT-

HUKOB (B TOM uKcle ¥ OT yuureneH) Gonemunx Bpe-
MEHHBIX 3ATPAT, B OCHOBHOM BO BHEYPOUHOE BPEMH,
HO oTZaua ot paboTEl, Kax MPaBHio, OKYNAET 3aTpa-
YeHHOe JOMOIHHTENEHOE BpeMs, OCKOIbKY yHallHe-
¢ TnyDOKO nOrpysKaloTcd B M3ydaeMbIH MpesMerT, a
yuaTens Ooree rny0OKO OCBaWBAIOT TEXHOIOTHIO
CO3AaHus Web-cTpasuL,

Cozxanne Web-keecta (WebQuest), 1.e. cozna-
HHe pecypea HuTepreT 00pa30BaTeibHOI0 HAIHA-
qeHust M0 ONpPeae/eHHOH TeMe, YAOBICTBOPIIOIIETO
TpeGoBaHIAM, TPEIBARAIEMbIM K YIEOHOMY NIPOIYK-
Ty {cM., Hanpumep, htip//school-sector.relan.ru/web-
quests), 1o OTHEeNBHRBI BUA ACATEILHOCTH, KOTOPLIK
TIpeiHa3HAYeH [T yOureneH, 3auMHIEPeCOBAHHEIX B
pasBUTHH 0DpAsOBATENHHEIX PECYPCOB CBOMX Tpel-
meTHbx obnacrell B ¢opme pecypcor Huteprer u
CKIOHHRIX K CAMOCTOSTENBHOMY IPOEKTHPOBAHHIO
web-cTpanuil. Jing oprasH3auuy ere yYHTenh paspa-
faTbiBaeT clieHapui BO3MOXKHEIX HHGOPMAIHOHHEBIX
B3aUMOJMEHCTRIH ¢ OyIyliHM pecypcoM, BhIAAET
yyamemycsa (mubo rpymie yJamuxcs) CHMCOK 3a71a-
HHUH, KOTOPhIE JODKHEL ObITE OCYIIECTRIEHBI, CIACOK
CYIIECTREHHBIX 414 BHPOpMaNMOEHOTO ofecnevenus
PECYPCOB, TpeOOBAHUS K 3HAHUSAM H YMEHUSM, KOTO-
pBIE yyaI#ecs HOMKHEI MpuodpecTH B NPOLECee pa-
B0TH O CO3OaHMIO pecypcoB MHTepHET, KpuTepHH
OiICHKH HX AesTensHOocTH. [IpH 3TOM 3apaHee ompe-
JEISIOTCH CPOKH BhIIOIHEANA Pa00Thl ¢ YYETOM Kak
KJIACCHOM, TAK W JONONHHATERRHOH BHEKIACCHCH pa-
GOTHI yHalMXCA.

Pafota wag cospautieM Web-keecra TpebyeT oT
yuammuxea Hosiee riybOKOro ypoBHA OOIPYKEHHA B
NpeIMET, H6M 3TO Dpeironaraer Jaxe HCCIeAoBa-
TeNBcKasg JesTensiocts. OH CTAHOBHTCH Kak Osl op-
TaHH3aTOpOM OprofpeTeHys 3HaHHM A8 YUAIHXCS —
Gyayumx rons3osatenedl aToro pecypca. MM Heol-
XoAuMo OBITL HMCCIefoBaTeniMe 0osee BRICOKOTO
paHra, aHANW3HPY® BO3MOKHBIE CHMTyaluH, BO3HH-
KAIOMHAE ¥ TEX, KTO GyfeT paboTars ¢ ITHM PECYPCOM,
COTOCTABIAA PAdIMUHBIE TOYKH 3DEHWN M TO3HIIRHM,
0ObeAUHAA DAsIHYHEIE BapMaHThL FAHHBIX, CIOCOOB!
upeACTaBIEHHS HHOOPMALINH, OLUECHUBAS PA3HBE CH-
ERH G

OueByIHo, YT0 CO3JaHME XOPOILero, ¢ NeJarorTd-
YecKkHX IMO3HIMEA, pecypca Tpebyer GoNkUMX 3aTPaT
BpEMEHU M YMEHMH CTPYKTYPHPOBATb MH(OPMALMIO,
MakCHMANBHO COOTBETCTBYIOUIYIO TeM yueQHLIM 3a-
J1aYaM, paf¥ BEIIONHEHHS KOTOPBIX 3TOT pecypc 3a-
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JyMpIsajica # cozfgapaicd. OQUeBHIHO Takke, Y4To He
Bee yuurtens (a teM Gonee yuvamdecs) cnocoOHBI K
3TOH JeATeNbHOCTH. BONBIIMM UCKYCCTBOM ABNASTCH
TaKxe OTHOpP COOTBETCTBYIOUIErD MaTepHama M ero
KonnyecTeo. TeM He MeHee 3TOT BHA ASATENBHOCTH
AKTHEM3HPYET BCC 3HAHKA, YMEHWS ¥ HABBLIKH, NOTY-
YeHHEBIE ¢ MOMOIIBI0 OPSABIAYUIHX YPORHEH HCTIOME-
30BAHMA.

TNonmepxka yeeGHOoro kypea cpeacrsaMi pe-
cypcor HHTepHeT. 3TOT BHI JEATENRHOCTH OPHEH-
THAPOBAH HA CHENHANH3NPOBAHHYIO CTAPIIYIO LIKOIY
W OpefHAZHAYEH [ PRATH3AMU JIOKARHOTO JTAb0
HIKOJNBHOTO 00pa3oBATENEHONO KOMIOHEHTa. Takas
pabora TpebyeT KCOpAHHAIIWK YCMJIHH IpyOnet cre-
1HAAHCTOR (Cpelld KOTOPBIX MOTYT OBITh ¥ yUamiMecs)
coflepKaTeTsHOH ofnacTy, JIn3aiHa, web-
NpPOTpaMMEpORAHNA, TpaduKH H T.A. Hampumep, B

YIK 681.327

HOANEPKKY HMpenojaBaHHs Kypcd XHMHM MOMKHO
opennoxuts  pecype  "1C:Pemeturop. XHMHL"
(http:/frepetitor.1¢.ru/online/disp.asp?10:3), B xoTO-
pOM NpeacTasnedsl 0CHOEL 00LWEH, opraiiueckoll u
Heopraduyeckoll xuMui, GOTo- # BHACOUWIIKICTPA-
UHK, CITPABOUHLIE MATEpHankl, 3anavd¥ H KOHTPOIb-
dole paboTol.

CITHCOK JIUTEPATYPHI

1. Kacmopnosa B.A., Hposoposa 10.4. Meronuueckue
PeKOMEHJAIMH 110 WCTIONB30BARMI0 DPecypcoR HMuTepHer
00pazoBaTENBHOrO HasHaueHnus B obiteM ofpazoBaHuu //
Vuensie zanuckd UAQ PAO. — 2004, - Bemn. 12. — C. 66-
106.

T.I. Hapyuesuu
Kadenpa mporpamseoro ofecreuesus 2BM

CACTEMA ABTOMATH3AIMHA NOCTPOEHMS KAPThHI 3AIIPABKH TKAIIKOI'O CTAHKA
ATA PYIHOI'0O TKAYECTBA

Tpa UMK PyYHOTO HAPOAHOIO TKAYECTRA YXOAET
kopHAMH B rybokoe npoudice. [TonyuaeMeie Takum
ofipa3soM M3ZeNnud OTHOCATCH K HAPONHLIM MPOMEIC-
JIaM, MMEIOT BEICOKYID XYIOXECTREHHYIO W PBIHOHU-
HYK CTOBMMOCTE, IIOOTOMY TKalKo€ TPOH3BOACTBO OO0
CUX TIOp aKTYANBHO, a ero NpPoAyKiua BocTpebosana
TIoTpebHUTEREM.

I'opon Uepemoeenn HCTOPHYECKH CIOKHICE HE
TONBKO KaK TPOMBIIUICHHBIR, HO B KAK KYMbTYPHBIH
ueatp. OaHVM U3 BeAYIOMX NPeAUPHATHH PYIHOTO
Y30PHOTD TKAayecTea AplAercs Habpuka «Kpacubii
Tkau». B 80-x — 90-x rogax XX Bexka npojykuus
(abpHKH IKCIIOHMPOBANACH HA MEXIYHAPOJHEIX BbI-
craBkax: Benecysne, Jloc-Aumxenece, Jlaccabore,
Jletnuwre, ozwanu, OPT, 0rocnasum u ap. Ha
[IPEIIPHEATHE TIOCTOSHAO MOCTYIMAIH 3aKa3hl IO CO3-
JaHui0 u3enud ans oOpPMICHAS HOMEPOB TOCTH-
Hu1l, ODIECTBEHHBIX 3MaHUH U T.A.

OnHaxo, ABIAACH BEOYIIMM NPESITPHASRTHEM Y30p-
HOTO TKA4YeCTBA, B HactosAulee BpeMs dalipuka sBnd-

ercs yorrrouHoli. [Tpoaykods dbabpeku He nomb3yeT-
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sl DOMKHEIM CIPOCOM M3-3d4 MAJOro acCOPTHMEHTA H
MeneHHoroe ero ofHoBnedAny. Pasuoobpasue accop-
THMEHTA ¥ KAYECTBO OPHAMEHTA HA TKAHH 3ABUCAT OT
IpUMeHTeMOl TeEXHOTOruY TkadecTsa. HampruMep, Ha
TAK HA3BIBAEMBIX (CKAKKAPIOBRIX® CTAHKAX, HMEIO-
mux Oonee IMMPOKHE BOZMMKHOCTH, MOXKHO €03Ja-
BaTh M3AemHuA ¢ 0onee CMOXKHBIM PHCYHKOM. AJTo-
PHTM NOJBEMA PEMM3 HAa (CKAKKAPTOBBIX» CTAHKAX
3ayiaeTcd Coel#ansaeME nepdokapramu. Cospasarb
HOBBIE W3JETMS HA TAKWX CTaWKax jerde i OBICTpee
u3-3a foJiee MAPOKAX TEXHUYECKHX BOIMOKHOCTEH U
MERBILEero KONA1ecTsa orpannyeruii. OaHako, maxe
uMes DoJiee CKPOMHBIE BO3MOXHOCTH CO3NAHHS H3Je-
JuH, npeaupusTiEe Morio Ol paboTaTs 3pdexTrRHE:,
eci 651 MOIIO CO3AABATE KOHKYDPEHIIAIO CBOWM CO-
nepHEkaM. OHAM W3 YCIIOBHEH XOpOIIerc cnpoca Ha
OPOAVKIHIO ABNAETCH Hamuuue GONBIOOro aCCOpTH-
MEHTA BHITYCKAaeMOH IPOAYKLEH, YTO MOXKET obecne-
YHTE MMOKOCTE MO OTHOIIEHHI0 K PHIHOYHOH cHTya-
NMA. .
PaccMorpende TEXHONOTHIAECKOH IEDOYKM IIOKa-
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3bIBAET, YTO Haubosiee y3KMM MECTOM IIPOM3BOJCT-
BEHHOI0 IpoLiecca ABIAETCs NPoliece CO31aHus HOBO-
ro M300paXkeHHs, KOTOpBI MONHOCTBIO 3aBHCHT OT
XYAOKHMKa-AU3alHepa npeanpusatus. B cinyuae dab-
puky «KpacHetii Tkau» GosbLias TpyHoeMKocTs pabo-
Thl XYZOXKHHKA TO CO3[aHMIO HOBOIO M3JENHs «TOp-
MO3HT» pasBUTUE MNPEANPHATHA, HE TMO3BOJAET TIPH-
CrocoOUTECA K PHIHOYHOM CHTYalUH, MOACTPOHTECH
noj NoKynaTens.

B cBA3M ¢ TeM, 4TO TpyA XyOOXKHHKA SBISETCA
TIOJIHOCTBIO PYYHBIM, Ha pa3paboTKy HOBOTO M3JENus
Y OZHOTO jJu3aliHepa YXOAUT B CPEAHEM OIHH MECHL.
C y4eroM TOro, YTO TONLKO OJHO W3 TPeX-4eThIpeX
pa3paboTaHHBIX H3Aenuit Oyger oTobpanHo koMuccueit
NPeanpUsaTHA, HOBOE M3JeliMe MOABIIAETCA HE yalle,
ueM pas B ABa-Tpu Mecaua. Tak kak pabora Xymox-
HUKA HOCUT MTEpaLMOHHBIH XapakTep, Moc/e nosBie-
HHS XYIOXKECTBEHHOH M/[EH Y HEero MOJKeT BO3HUK-
HYTh HEOOXOAUMOCTE HECKOIBLKO Pa3 KOPPeKTHPOBATh
H3JIeNlWe M CO3/aBaTh OMBITHbiE 00pa3Lel 1 Hccie-
JOBaHMs, MPEKIE YeM TMOABUTCA OKOHUATENILHBIH Ba-
pHAHT.

Xynoxuuxy B cBoeidl pabore Tpebyercda peliaTh
HECKONIbKO 3aay: BO-TIEPBBIX, XYAOKHHUK MOXET 3a-
[aTbCsl BHAOM I0/IBSI3KH HUTEH OCHOBbI, XOJOM MO
HOJHOXKKAM, TOJIBA3KOH MOJHOKEK, YTOOBI MONYYHTh
BH/I KapThl INepenneTeHuil. O1o Tpebyercsa Amsd npH-
OnMKEHHON OLIEHKH IIPe/ICTABICHUS PUCYHKA HA TKa-
HH; BO-BTOPBIX, Tlepe/l XyHO0KHUKOM MOJKET
BO3HUKHYTEL 00paTHas 3ajauva, TO ecTh HeoO-
XOAMMOCTE TI0 KapTe repervieTeHuii noayye-

HHA CXEMBI MOABA3ZKH HUTEH OCHOBBI, X014

N0 NOAHOMKAM, MOABA3KY MOIHOMEK K pe-
MH3aM. 3Ta 3afadya BO3HMKAET TOraa, Korma
XYAOKHHK CO3[aeT HOBOE M3AeNne, cleays
OT 3CKH3HOI'0 BaPH&HTa H OT NpenBapHTENL-
HOTO BHOA KapThl NeperieTeHni, co3iaHHo#
TIO 3CKH3Y; U B-TPEThHX, €CIIH XYNOKHUKY HE
ynaercsi 6e3 W3MeHeHHWs KapThl NeperieTe-
HUH YMEHBUIUTH YHCIIO HCIIONb3YeMBIX MO~
HOXEK, OH MOJKET NMPUHATH pelieHue o0 u3-

BETCTBEHHO, BO3MOXKHEI OmMMOKH XynoxkHuka. Kou-
TpONb PEaTu3yeMOCTH MONYYEHHOTO H3MENHA TaKxKe
NPOU3BOJUTCA BPYYHYK H, Kak MPaBUio, yike mocie
paspaboTku. B pesyneTate uero yBenudyuBaeTcs Bpe-
M3 paspaboTky.

CriefoBate/lbHO, aBTOMATH3ALMS TPYIa XYIOKHHU-
Ka aKTyaJbHa, OHAa MOXKeT YCKOpHThL paboTy, cokpa-
TUB TPYZOEMKHE BBIYHCICHHS W NpeoOpa3oBaHHs H,
KaK CJeICTBUE, [OBBICUTH ACCOPTHMEHT BbIyCKae-
MO} IpeANpHATHEM POLYKIIUH.

Txauy, utobel HauaTe paboty, Tpebyercs Tak Ha-
3blBaeMas KapTa 3arnpaBKy. DTO NOKYMEHT, KOTOPBIA
onpefesseT HacTPOHKY TKalKoro CTaHKa H aJlFOPUTM
HaXaTUd TIOJHOMKEK CTaHKa TKAuoOM ANA CO3JaHHA
TOrO WIIM MHOro M3jenus Tkayectsa. Kapra sanpaBku
paspabarbiBaeTCs  XYIOKHUKOM-AH3alHEpOM IIpej-
NpUATHS W BblIaeTCs TKawy Juis peanusauud. Kapra
3anpaBKd rpejcrasiigeT cofoif pUCYHOK, BBINOJIHEH-
HBIH yallle BCEro Ha KieTyaToi GymMare.

Kax BHIHO M3 pHCYHKA, KapTa 3anpaBKy TKalKoro
CTaHKA COCTOMT M3 YEThIpEeX TOoJeil: none pUcyHKa —
A, none noaBsA3kU HATEH OCHOBEI K peMH3aM — B, 1o-
e NOABA3KYU MOAHOKEK K peMuzaM — C ¥ nojie xona
1o noaHoMKam — D,

Ecnu npencraButh kaxoe none KapThl 3anpaBKy
B BHJIE MATPHLIBI, TO MOXKHO YCTAHOBHTH B3aHMOCBSI3b
Mexnay marpuuamu A, B, C u D. Hcxoas u3 artoi
B3aUMOCBS3M MOXHO IIOJIYYHTh MaTpHLy A, ecny u3-

MEHEHHH KapThl HepeHHCTSHHﬁ C LEJIBIO YII-

POLIEHHA paﬁon TKa4a rno CO3JaHH H3Je-

JIus. KPOMB TOTO, CpEAH TPOLECCOB, BBIMNOJI-

HAEMBIX XYLO0XKHHKOM BPYYHYIO, €CTh TaKHe
Oonepauun, Kak npeoﬁpaam;aﬁne NamuTphl
I-‘I?:Oﬁpa}KEHHH, KOTOpPOE B HACTOSILIHA MoO-
MEHT TMPOW3BOIOMTCA HPHGHH}KEHHO, COO0T-

Kapra 3anpaBku TKALIKOTO CTaHKa
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BeCTHbI MATpHLs! 5, C v I npy pelueHMH 3aiauH mo-
IY9CHHS KapThl HepelieTeHui N0 XoNy U N0ABI3KaM,
una marpunisl 8, C'u D no u3secTHOH MaTpuie A Ipd
pertenyuy obparaoit 3a1a4n CO3AAHNA KapThI 3alpaB-
KH TKallKOT) CTAHKA [0 M3BECTHOMY PUCYHKY. B ot-
JTHHHE OT Hp?[MOﬁ 3a084H 3TA 330a9a He HMEeT 0JHO-
3HAYHOIO PEIISHHd, HO HMEST PAA OrPaHNYEEui, CBi-
3aHHSIX C TPYAHOCTIMU HpY TKauecTBe u3penwus, [lo-
3TOMY BO3HHKAET HEOOXOAUMOCTh MCKATE NYTH [
OITAMM3ANNA 3aTIPaBKH, 4 MMEHHO X0JIa IO NOMHOX-
kam ¢ TeM, 4ToObl YIPOCTHTL CO3ZAHEE IPOLYKTA
TKaYecTHa.

PazpafaToiBaeman cuctema Gepet ua cebg BLION-
HEHHE HEeKOTOPLIX onepany# npH pazpabdoTke nusai-
HEpOM KApTHl 3anpaBKH TKALKOIO CTaHKa, KOTOopas
BEIAGTCA TKa4dy N8 CO3LAHHA W3LEIHA WIH OTBITHO-
ro obpasua. 3Ta CHCTEMA TO3BONAT XYAOKHHKY Bb(-
TIONHATL QCHOBHBIe AeHicTBH% HAX KapTOH 3anpaBKu:
npeofpazoBaHme KapTH MeperieTe nii B X0/1 N0 oI~
HOJKKAM, TIGABA3KY LOJHOXKEK ¥ NOABA3KY HUTEH oC-
HOBBI, YMEHBIUEHHE KONHMYECTRA ITOJHOKEK B KapTe
34npaBkK §e3 MIMEHEHWA KAPTH TICpenmeTeHHHA u c
U3MEHEeHHeM Tocniearel jgocrarouxo Gwictpo # Ges
JHIIHKHX YCHITHHA,

s paspaGoTKm MaTeMarHyeckoro obecrneueHms
Ham norpefoBatock NepeifTH OT KapThi 3aMPaBKy K ee
TipeAcTaBIeHHIO B MarpruHol dopme.

Taxum obpazom ObLn MONTYUEH OMOPHEIH MwiaH 3a-
YIPABKM TKALKOTO CTANKA, OJHAKO CHeNYeT 3aMeTHTD,
9TCQ TaKOH MAAH B HEKOTOPBIX CHYJasdX acT HepealH-
3yembill (TPyZHOpeanu3yeMsli) AL TKA4a AATOPUTM

YK 669.1:0.11.56 075.8

HaxaTHA nofHoxkek. Ha mpaxTuxe 3TOT anropuTtM
JAET RHEnOJAXOAAMHA Xof4 [0 NOJHOXKKAM YiKe A
PHCYHKORB, KoTopbie Tpebyror 3-4 mopmoxek. Tpyn-
HOPEAIH3YEMOCTh CBA3aHA ¢ TEM, YTC JaHHag MeTo-
JAMKA JaeT alropHTM HaXaTud, KoTophii TpebyeT Ha-
HKHUMaTh TPH IPYIUIBI MOAHOXKEK OJHOBPEMERHO, THHO
TpymiTy TOJHOXeK Dojiee yeM K3 YeThipex Hexame.
TpyAHOCTH TIPU TKAYECTBE M3JEIUd BOBHHKHYT H TO-
[A&, KOTAa B XO4¢ TIPHCYTCTBYIOT [IB€ [PYIINLL, B O]~
HOM W3 KOTOpEIX boNee TpexX TOMHOKEK.

[Tpennoxensas cacTema MoskeT OBITH HUCIOONB3O-
BaHAa Kax A0 pazpaboTKH HOBBIX CHOMETHBRIX Y30POB
It pYYHOrO TKA4ecTBd, TaK H A BOCCTAHOBIEHHSA
CYIECTBYIOIHUX H3MemHi 10 My3eRHeIM o0pasiaMm ©
MaTepHalaM MTOUCKOBEIX SKCOeMIIMIL.
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AJL Cuucnosa, H M. Bpeszzynoe, A.A. Poccuxun
Kadenpa aBToMaTH3alEN K CHCTEM YIIPABICHHS

HNPOI'PAMMA BH3IVAITH3AUHU CHCTEMbI ABTOMATHYECKOT'O PET'YJIHUPOBAHHS
TEMIEPATYPBLI I'OPAYETO AVThA BO3AYXOHATPEBATEJIEHA

Homennas Tieds kak 00BeKT ynpasaeHus ofnafaer
Comblno# MHEPUMOHHOCTHIO ¥ BPEMEHEM 3amasjbIBa-
Hus. Takoe 3HAYEHME MTApaMeTpoB MPOLECCa CyLIECT-
REHHO YCIOXHACT ynpaslicHHe ocoleHHo “crepxy”.
YupapneHue “CHH3Y” MeEHee HHEPLHOHHO, HO €ro
BO3ACHCTBHE 3HauuTeNbHo cnabee. [TosTomy ympag-
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NeHWe “CHU3Y” HCIORB3YETCA JANA UCHPABICHHS Ha-
PYIICHHE [Mpolecca, BERBAHHONG — HETOYHOCTHIO
yapaeineHus “ceepxy”. Kpome Toro, Ha ympasnsio-
nHe Bo3AeHcTBHA “CHH3Y” BaNOXKEH pAf OrpaHuye-
upii, HarmpaMep, HEBO3IMOKHO TIOBRICHTH MPH YIpas-
JIeHUW TEMIEPATYpy OYyThS, TAK Kak OHA [OAREPKH-
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BAETCR MaKCHMAaJEHO BO3MOXMHOH [0 TEXHUYECKUM
ycinoBHAM (CTOMKOCTE KJAOKH BO3IyXCHArpesare-
neit).

Boaayxonarpepatenu (BH) npencrasnsor coboit
pereHepaTHBibie TeNIooOMEHHHKY NEPHOIHIEcKOro
IeHcTaua, o0ecTICUHBAIOIIHE HATPEB ZHYTHS BELILIE
1300 °C. JoMeHHBIE ME€YH OCHAH(AIOTCH TPEMA WUIH
4yeTeipbMs BH, pexxuM BKIIOHEHHS KOTOPBIX MOXKET
ObrTe pasmugHEM. Kaxmii BH nomepemenno pado-
TaeT B pPekuMax OTOILICHMA M aKKyMY/JIfSIHK Temna
Hacanko# pereneparopa (“Ha Harpese”} M OCTHIBAHHS
HAaCaJIKH TIpH narpese AyTed (“Ha AyThe”). Ileperon
BH ¢ oznoro peskuMa Ha Jpyrof MOXKET OCYLIECTB-
NAThCA MO BpeMEHHOR rporpaMMe (Hampemep, 1 d
“Ha ayThe” 1 2 u “Ha Harpere”) HIIH 1O HOKAIATENHO,
XApAKTEepU3YIOUleMy ocTeiBaune BH. OcHOBHbIME
3a1a4aME ABTOMATHYECKOrO YIPABHSHUA TEIUTOBEIM
pexumoM BH fBnsioTca: MOAHOE COKUTAHHE TOMLIMBA,
HarpeB Hacajky IO ONpPeAENeHHOH TeMIepaTyphl C
OrpaHd4YeHHEM TIpe/IenbHOH TeMnepaTyphl KyIoia
BH ansg npenoTBpalleHUs paspylieHus OTHEYIOPOB,
ABTOMATHUECKOE MEPEKJIIOYEHHE ¢ peXXuMa “Ha Ha-
rpeBe” B peXHM “Ha KyThe™ W Haolopor.

Cucrema crabunu3aludM TeMmepatypsl TOpayero
AyTes (pHC. 1) cTpouTed paziuunbiM 00pa3oM B 3aBH-
CHMOCTH OT PeXHMA BKAIOUEHHA BO3NYXOHArpesare-
zeit (BH). Ilpn nocnezoparensEomM pexume paGoTHl
OJIMH BO3JlyxOHATpeBatent (Hasnpumep, BH 1) uaxo-
ZWTCA HA IYTBE, OCTANbLHbIE — Ha Harpeee. Temmepa-
TYPa TOPRYETC AYThA B ITOM CIIyHae T0JIEKHBASTCH
peryaaTopoM 1 myTeM CMEHIeHHMA ¢ XONOMHBIM TYTh-
eM [TPH DOMOLUM CMECHTEINILHOIO Kiiatana 2. B navyane
nepuoga paboist BH Ha ZyThe kilanman HMeeT MakcH-
MallbHOE OTKPRITHE, KOTOPOE YMEHBILAETCH A0 Hpak-

Dopause nyThe

-
TE \

TUYECKH TONHOIO 3aKPHITHA 110 Mepe OcThIBagHa BH.
IIpu nonapro-napannensHoM pexnme nsa BH scerpa
HAXQAATCA Ha IYThe M ABa Ha Harpese. [lepermioue-
HUEe Ha ZyThe AByx BH npoucxonur He ogHoBpeMen-
HO, 4 CO CIBHIOM BO BpeMeHH. Kak ronsko BH Brimo-
4aeTca Ha AYTRE, PACXO] BO3AYXA Hepes Hero Muuu-
MaNkHEBIA, a 3aTeM [10 Mepe OXNTaKACHUA TIpeaBlayIie-
ro BH nyTee memiy HuM® nepepacnipenengercd C
noMoLust0 perynsatopa 1 W KnanaHoB 3 Tak, 4roOkl
HOAJEPUBATE NOCTOSHHYIO TeMnepaTypy. Kak Tons-
KO pacxof AyTes depes Npeaplaywini BH ymerpmT-
€A A0 Ry, 0H OTKNIOYAeTCH M NOAKIOYEETCS Mocie-
OYHOIIME.

Jnda HarmsgHOT® NPEHCTABNEHUS —TeXHOJIOTHYE-
CKOre mpotlecca Opina paspaboTana mporpaMMa, no-
SEQJIAIONIAR HAarmaaHo UI‘OGPEBHTB CHCTEMY B BHIL
MHEMOCXEME! U JHHAMHYE KM BHIBOJWTL NApaMeTphl
CHCTeMBl Ha 3kpaH. CTpykTypHas cxema KOHTypa pe-
I'yIEPOBAHAA TEMIEpaTypbl ropAYere AyThd NpHBe-
JieHa Ha puc. 2, 3.

B coctaB CTpykTypHOH CXeMBEl BXQOUT OTPaHH-
JeHHEH Habop THTOOBEIX  3BCHECB: HHTEIPATOPSL
anepHoguYecKHe U AudpepeHIUPYIOIHNE DIEMeHTH,
IPOTIOPIEOHANBHO-HHTEPATILHBIC PETrYIRTOPE, PETe.

B ocHoBY nponenypbl MOAENHPOBAHUA THIOBLIX
3BeHbeB monoxed Merod Pyare-Kyrra. Ilpumenn-
TEALHO K HHTErpaTopy OH MOXKeT ObITh NpPeACTaRACH
TakuM obpasom:

_Y¥p) 1
WO =¥ "1
Y(p)-p=%ﬁ, %:%{2_

B koneunex npupalnenusx TO Xe
caMoe MOMCHO 3aITuCcarTh B BHJE!
At

Av=—2X;
Y 7

t-X
Yn+1 =Yn+AYn :Yn +%’

rae T — ocTosHHAd HHTErPUPOBAHHS
38eHa; X, ¥, — COOTBETCTBEHHO BXOA 1
BRIXOJ/ 3B€HA Ha #-M LIare pacyera; A
— BEJHYHMHA MHTEPBaNa BpeMeHi, B

XonoaHoe nyTee

Puc. 1. Cucrema peryIupoRaHE TEMIICPATYPSl TOPRYEro IYThE

TEYEHNE KOTOPOTO BXOJHOE BOIZEHCT-
BHE CUHT&ETCH MOCTOSHHEIM,
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Taa,u
Wp‘r

n
¥

hd
TBHX
@

Knr e

| E—

Puc. 2. KouTyp pery/MpoBaHnd TeMIICDATY DI FOPSUETO AyThS (IOAPOSHAR MOIENE)

N

BosmyxoHarpesatenk MoNenupyeTcs HHEpLHOH-
HBEIM 3BEHOM [1€pBOTo Nopsaaka. Bxoguag senuumea —
pacxol] ra3a B yCJOBHBIX CAMHHIAX. B pexuMe Ha-
I'PEBa Ha BXOA nofgaercs 1, B pexxume nyTeg — 0. Bui-
XOJHAA BeTHYHHA — TeMIepaTypa BO3JyXa Ha BEIX0Je
BO3nyxoHarpeeatens. B pexxume Harpesa safanue Ha
pacxon raza pasHo 1. ITo mepe nporpesa BH Temne-
paTypa kynona HauMHAET BO3PACTATE AQ MOCTHXKEHVS
MaKCHMANILHO MOTYCTHMOrO 3Haudenus. Korga Tem-
neparypa BO3AyXoHarpepartens gocturaet 1300, za-
JaHHE Ha PacXo rasa YCTAHABIHUBAeTCA paBHLIM 0,
BO3ZlYXOHATPEBATEIb NEPEBOIHTCS B PEKAM Y ThA,

Temrepatypa Bo3nyXa Ha BRIXOAE B IEPBbIH MO-
MEHT BpeMeHH paBHa 1300 u ¢ TedeHmeM BpeMeHH
YMEHBILAETCH O SKCHOHCHIHANLHOMY 3akoHy. Koraa
TeMIIEpaTypa BO3AYXOHArpesarens pocturaer 1000,
3allafHe Ha PACXOJ rasa yCTaHaBIHBaeTes PaBHBIM 1,
BO3/IyXOHATPEBATENL TIEPEBOINTCS B PEXKUM HATPEBA,
BO30yX HE 110R2eTCA. B pexuM lyThd NepeBognTcs

!
i

Toan

Qe

1

CRENYIOIIUH BO3NYXOHAIPEBATENb,

Makcumanenas Temueparypa Ha BeIXohe BH co-
crapnser 1300, MuUHEManbHAs paBHa 3aJaHHOH —
1000 rpagycos. JIHANa30H peryIHPOBAHUS CACTARJSA-
er 300 rpagycoB, OTKpEITHE KjaraHa Ha | DpoileHT
TIPHBOJIUT K H3MEHEHHMIO TEMAEPATYPH! Ha BRIXOAE Ha
3 rpagyca.

Temmeparypa B Marucrpanu TOpAYEro AyTbR
CpaBHEBaeTCA ¢ 3agaHHO. Peryistop ynpasnenus
K1amagoM BRINAET CHIHAl HA WCMONHHTENBHBIA Me-
XaHu3M B @polexTax OTKphiTHA (0 % — KnanaH 3a-
kpbIT, 100 % — KnanaH MOMHOCTRIO OTKPEIT).

B nporpamme mpepycMoTpeH BmGOp CTPYKTYpSI
perynaTopa i ero napaMerpos, peanusosansl I1, TTH,
1A, TIN A peryngaTopsil.

HenonnuTensHelif MeXaHU3M MOJETHDPYETCH JBY-
M cTiocobamu,

—YUpOIIeHHAS MOJeNb, IipencTasigeT Coboi
MHEPIHOHHOE 3BEHO HepBoro mopsnka. B ynpoineH-
HO@ MOJENH HACTPAHBAEMBIM TTAPAMETPOM ABJIACTCA
HOCTOJHHAA BPEMCHH MeExa-
HU3M4,;

—nogpofHas MoJens, co-
CTOALNAA H3 peile ¢ HEYYBCTBH-
TeNBEHOCTRID M HHTErparopa,
OXBAYEHHBIX  OTPHUUATEALHOH
obpaTHOH cBa3eplo. Hacrpau-
BAEMBIMH [HapaMeTpaMH gBIIs-

H KJI,T L -

Puc. 3. Koutyp perynmpoBanus TemnepaTypsl ropatero JyTes (ynpommeHnas mo-
aenw). T, — 3adaHHe Ha ropsues AYTHE, W, — perynaTop mOIOAEHMT CMECHTE TR
HOTO KnamaHa; K — xooG:uiMEHT HCIONHUTENEHOro MexarwsMa, K,, — NMaruuk
TEMIEPATYPa TOPAYETD AYThS, OOCTYHAKGIErD B MEYL;
OTDAUHYEHAS HA PETYASTOPE H HA HCHONHHTENLHOM MeXaHusme O- 100

TeMNEPaTYpsl, Ty, —
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H0TCA YPOBEHE BBIXOJHOTO CHI-
Hana pene K W mopor HewyBeT-
BHTENRHOCTH H.

3azanne Ha TeMIEparypy
BEIIAETCA B IPagycax, OHO 1o-
CTOSHHO ¥ pasHO 1000 rpany-
COB,
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Illar wHTETpUpPOBAHHA 33facTCA [ONL3IOBATENEM
HCXOASA M3 UENH MOJACNMPOBAHMA Y MAPAMETPOS CHC-
TEMEL

Matematuueckas monent Obila peanuzoBada B
cpelle BH3YANLHOIG rnporpaMmuporapns C-++Buiider
v.0 B BHJIE WHTEPAKTHBHOH CXEMBI, ¢ peanu3aiuei
AUHAMHAYECKOTO 0T06pa}KCHH$[ COCTOAHUA CXEMBI B
BUze rpadrkos,

B nmporpamme peamuzoBaHbl MOAEHH BOIAYXOHAL-
peBatens, peryngrepa ¢ BO3SMOMKHOCTRIG BRIGOpPA ero
CTPYKTYPhL H HCIONHUTEIBHOIO MEXAHW3IMa, 0CTalb-
HBIE 2JJIEMEHTEl CTPYKTYPHOH CXEMBI pPeaiM30BaHbl
HEIOCPEACTBEHHO B AIropuTMe 08paBoTku NaHHEIX.

CrenyeT Takke OTMETHTEL, YTO B NPOTPaMME &CTh
BO3MOKHOCTH AHHAMWUYECKOrO BBHIBOJA HA 9KpaH He-
OO0XOOMMBIX NAapaMeTPoOR CTPYKTYPROI CXeMEl, OT-
JENEHEE TapaMeTpPsl MORETH MOXHO HECTPAWBaTh B
pexMME PEaNLHOTO BPEMEHH, TAKKE MOXKHO MEHATH
TIAPAMETPLI PETYNATOPE, HCHOIHUTENBHOD MEXaHH3-

YIK 681.5. 014511

Ma, BBIGOP pyUHOro WM aBTOMATHYCCKOTO PEXMMa,
U3MEHATD PEXKHM TeHeHHs BPEMEHH.

CriennansHo ad nporpammsl Ooputa paspaboTaHa
yHUBEpcalbHas cucTeMa Tpaduveckod BHM3yanmsa-
MM, UMEKOLITAS HEBBICOKHE ANIAPATHEIE TPEOOBAHNA,
JlaHHAs CHCTEMa OITHMMU3HpPOBaHa Ins paboThl ¢ ome-
panHoHHBIMU cucteMaMH Windows NT/20060/XP, B
cperie Win9x/Me BO3MOXKHA HeKOppekTHas padora
HporpaMMe! HM3-3a ¢cobeHHOCTCH peanH3almy amia-
patHoro TaftmMepa B 9THX ONepaLMOHHEIX cUcTeMaXx.

CITMCOK JIMTEPATYPBI

1. Faunroe I'M., Maxoscxuit B.A. ACY TII B uepuol
MeTanmyprau: YueOHUK ANd By30B, — 2-€ H3fl., Honp. K Ie-
pepab. — M.: Metamiypria, 1999,

2. ¥pexapm ®epzyc. IIporpaMMuposanie rpapHueckux
nHTepheticoB. PykoroacTeo pazpaborunka: Yuel mocobue.
T. 1./ Tep. ¢ anrn. — M.: Man-so «Bumesmcey, 2001.

H.C. Huxonaes, A.JL Cuwicnosa
Kadenpa aproMaTH3IaIMH H CHCTEM YTIPaBIeHUA

PA3PABOTKA AJTOPHTMA OLOEHKH CTATHCTHUECKHX XAPAKTEPHCTHK
BXOJHOI'Q CHTHAJIA CHCTEMEI HEHTPHPOBAHMA METAJLTHMECKOM IOJIOCHL

BxozHoW currAl CHCTEMEI LEHTPHPOBAHAY, SBISA-
ACh cyyalinbiM, o6sianaer cBOMCTBOM CTAHMOHAPHO-
¢TH ¥ 3progudHocTd [1]. JIng oueHxM chaydalubix
MPOLECCOR  UCTIQNIBRYIOTCA TAKHE CTATHCTHYECKHE
XAPaKTepCcTHEH, Kak MAaTEMaTHUCCKOC OXHIaHHCE,
Aucnepeus, QyHkues apToxoppessiuan. Bonbu=eT-
BO CITy9alHbIX MPOLECCOB XaPAKTEPHIYETCH TEM, UTO
OLUEHKE WX OCHOBHBIX CTATUCTMYECKHX Xapaktepw-
CTHX MOXHO NONYTHTE H3 BRHHCTBEHHOH peain3aliun
[1], [2]. TTockoneky BxOqHOH CHTHAN LEHTPHPYIOMIEH
CHCTEMb]l HENpephIBeH, d YUpPaBjIfioulee YCTPOHCTBO
obpabaTeieacT uU(POBBIE CHIHATBL, TO CHIHAN Xglf),
XapakTepr3yIOUH OTKACHEHME ITONOCH OT OCH Arpe-
rara, B Opoliecce aHanoro-uugporore npeodpasonsa-
HES JUCKPETUIHPYETCA ¢ TIaroM 7.

MarteMaTudeckoe OXHIAHWE COBOKYTTHOCTH Cliy-
JaHHBIX BeTHYNH x(nTs) KOHeUHOTo o6béMa N oupe-
AEeNASTCH BRIDAKEHHEM

x=§§;x(nf},). (1)

Ouenka (1) sBnsietcd Hecmell8HHOM M eé To4-
HOCTE YBEIHIHBAETCS ¢ POCTOM V.

Jucnepcus BRIGOPOUHOrO CPEJHETO CUHTASTCA IO
dopmyne

=l

1 & I o
Dx=D— > x |=—D X |
i L\’ 5 } N? [; }
CrefoBarebHo, )14 He3aBUCHMbIX 3AMEpOB

D[I’]:%.

OugeHka AUCTepCHH ciTyHaitHoro mponecca x(f) o
IACKPEeTHBIM OTCUETam x(n) MOeT ORTE HalzeHa 13
BEIPAXKEHAA
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1 Z[x(n) x]2

n=0

Ouernxa AK® cnyyaifHoro nponecca x(¥) no auc-
KPETHLIM 3HEHCHUAM x(n) HaxoJHuTCA 10 BEIpAXKEHNAM

M-

R;‘(r)=% S x(n) x(n + 1), @
R(1)= L Elx(n) x(r+1) (3}
' N - l'C n=0 ,

rae R(1) u R’(1) - cmemBHEas 0 HecMeISHHAs
oueHk¥ AKD pxonHOro curHalaz cOOTBETCIBEHHO,
t=0,+1,+2,

HecmoTps Ha KaKYLIYIOCH TIPOCTOTY BRIpasceHUH
(2) u (3), ouenxu AK®D TpebyoT GONBLUIHX BEIYHCTH-
TENLHBIX 3aTPAaT.

B nmpakrugecxnx npunoxenrax AK® HaxonaT He
no ¢opMynam {2) u (3), a no oneHxe BhGOpouHOit
CNEKTPANbHOH NIOTHOCTH, KOTOPEIE CBA3AHB MEXAY
cobol mpeodpazoranuem Dypre

RI(= [8/ (N df,
T

rae T — HexoTopElt HETepBan HAOAKOAEHIA, ONpeie-
niseMblil BpeMeHenM (METEPBATIOM ) KOPPEsi{iH.

B peanbreIx ycranoBkax AN OLEHKH CIHEKTpalb-
HOH ONOTHOCTH YACTO HPHMEHSETCS METOH BHIYHCHE~
HHA NepHogorpaMM. JIA 3T0ro HeobXOomIuMo BLIYHS-
aate JUID cnyuaiHoil nocae0BaTebHOCTH.

MeToq ouenky cHeKTpanbHOM IIOTHOCTA Nocpe-
CTBOM BBIMHC/ICHWA IEPHOAOTpAMM COCTOHT B pas-
Ouennn Beel IocnenoBaTeNbHOCTH {x(n)} Wa M mo-
cleqoBatensHocTel naunoit B & otcaéTtos. Ilocheno-
BATENLHOCTH X,{#) MOTYT OBITh TepeKphIBAIGIITUMHACH
(CHBUHYTRIMH OJHA OTHOCHTENBHO Apyrol Ha L or-
cuéro), T.e. x (M) =x{n+rL),r=0,1,.., M-1.

Jlanee Bemucnsercs [P or npousseneHHs

x,{m) win)

i - f Euﬂ‘

x{k)=) x.(n) win)e ¥,

=0

TAe w(n) — CIIKKBAIOIIES RpeMeHHoe oKHO. Ponk
9TOr0 OKHAa COCTOHT B YMEHBIUEHHW JIMCNEPCHA
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OLIEHKH CHEeKTpalpHOH MIIOTHOCTH, T.C. YBEIHYeHHH
eé TOUHOCTH.

BrIMHCIEHNE ClIEKTpanbHoi HOTHOCTH € HCHOMB-
30BaENEM MepHOAOrpaMM pelliaeT MHOTHE NpofieMsL,
CRE3aHHEIE ¢ URppoBoH obpaboTkoH curHamos, HO
OpU OPOBEJASHWA 3THX BRIYUCHEHWH TMpedbABIAIOTCH
JOCTATOUHC BhicOKHe TpeboBaHUA K MPOLECCOpY N0
BLUHCTUTENEHOH MolIHooTH. s npeogoneHus sToi
npobnems! B paloTe MpefnaraeTes KCNONb30BATE Me-
TOM OLEHKH CIeKTPAIBHOM MIOTHOCTH HA OCHOBE HC-
Tone30BAHHS  OIcTporo mnpeofpazosaHua  Yonnia
(BITY). 31oT MeTop noAoGeH MeTOAY NepUOACTPAMM,
OfHAKO ABIAETCA CymecTReHHO Oonee OricTpoaehcT-
BYWIHWM, TaKk KakK [IpH 3TOM HEe HYXHQ BBHIQIHATH
YMHOXKEHHS.

Pazsoxxum nocnegosartensocts {x(71)} B Ba3zucax
JUCKPETHEIX IKCIMOHEHUHANBHBIX Pyuxui

0,00k) = exp( ¥

nk) U IOHCKPETHEIX (yHKUWH

Youina ¢u(n, £):

x,(n) = TZQ B9, (m k), (4)

x,(n) = J— ZXw(k) 0, (n k), (5)

rae  X..(%) v X, (k) - KoapPHIIEHTEI pa3NoKERNY B
basucax o,(r, &) u ¢{#, k) COOTBETCTREHHO.

H3sectHo [3], uTo cnexTpanbHble KO3OMHIHMEHTRI
Pa3NeNEHME B PasHEIX 0a3WcaX CBA3AHBI COOTHOLNE-
HHEM

Y S D k), ©)

n=Q

§,(6) =~

N-1
rae ®(n, k)= 1 > @ (n,myo (k,m) nasBactcs

m=0
anpom @ypee. Snpa Oypre coCTARTAIOT OPTOHOPMH-
POBAHHYIO CHCTEMY (DYHKIHI

i . l, npu n=m,
otn, K)o (m k=1 " 7

0 0, npu m#n.

Ouenxoli cnexTparbHOR MIOTHOCTH B Basuce 3Ke-
IOHEHUMANBHBX  QYHKIME  MOCNeNOBATEIBHOCTH
{x(n)} cnywxwur
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S (f)=|x, &) . @)

Yepenreuue B (7) BRUIONHASTCS CYMMHUPOBAHHEM
2

0o 1o & ¢ BECAMH COCEJIHAX X, 3HAUEHHH ‘ X, 00

3

nufio ¢ OJUHAKOBBIM BECOM COOTBETCTBYIOLIMX 3Ha-
2
YeHUHA ‘ HECKONEKHMX MOepuoiorpaMM I

E
r=0,1, ..., M- 1. B nocnegnesm ciyvae coxpasseTca
BLICOKAS Pajpeluaroiias cliocoOHOCTh OIEHKH CIeK-
TpaibHoii nnotHoctH. Ma (4) w (5) ¢ yuérom (6} mo-
TY9UM

. » M 2
X (=11, =2, .| o)
hr=0
QOuenky ,X noﬁyqnm METONOM yepenHeHHT M

nepuogorpaMM B Gasuce JUCKpeTHBRIX YHKIHH
Yonma

.;2 lMI.
‘ wn, EZ‘ wn.f‘
f=0

B  ofeM caoydse OOANOCIEHCBATENBHOCTH
{xA{n}}, koTopBIe POPMAPYIOTCA U3 MCXOIHOM macne-
JOBATENBHOCTH {x(71)}, MOTyT OLITH NEPEKPHIBAIONIH-
MKCA 110 BpEMEHH.

Jnsa peanuzanyn 3Toro MeToaa paspaboTaH anro-
PHTM OLEHKH CHOEKTPaNLHOH TNOTHOCTE clydaitoro
nponecca B 0a3uce QUCKPETHBIX IKCHOHESHIMATLHLIX
tbyHKUMH, HCOONB3YIOIHKE anropuT™ BITY. On co-
CTOHT M3 CIEAYIOLIUX 3TANOB,

1. Dopmuposanue nocienoratencHocTed {x.(m)}
u3 {x(n)}.

2. Berucnenue JIITY metogom BITY ot x£n).

YK 681.3.62

3. Berucnenue xBagparor Momyneli kosdbuiu-
entos IV,

4. ¥Ycpenuenue HaleHHBIX HECTTIAXKEHHERIX OLle-
HOK CIIeKTpanbHOH IUIOTHOCTH B Oasnce dyHKumi
Yomura,

5. llpur < A{— | BosBpar k 11. 4.

6. IlpeobpasopaHue NMONYYEHHBIX CHEKTPANLHEIX
oleHox B Oasuce Youa B OLEHKM CHEKTPANLHOH
NNOTHOCTH B $asuce 3KCIOHEHIMANBHEIX QYHKUAH,

Ilpu ouenke S *(ﬁ() 0O Hpeanoaaracmoil MeToguke
BE[YUCIIHTENBHEIE 34TPATH! COCTABNAKT 2N ? kom-
MACKCHBIX  YMHOXeHHH H  oxome M- N-log,
N+ Nm + N? KoMITeKCHBIX CHOMKEHHH. JJid THIIHY~
HbIX 3HAYeHUH N W A paBHo 128. BbIMIpHID B BEI-
YHCTMTENEHEIX 34TPaTax [0 CPAaBHEHHIO ¢ METOIOM
NEPUOACTPEMM CocTarIseT npumepHo 1,3. Veeawye-
HUE BBIMTPHINA AOCTUTAETCH [PH YMEHBIUSHHR N H
pocte M, Tak, wanpumep, npu N =64 a M =200 Brr-
HI'PBILL COCTaBNIAET OKOno 2,8,

CIIMCOK JHUTEPATYPhI

. ARTOMATH3AIMUS TEXHOMOTHUECKHX [IPOLECCOB B
TpokaTHoM mnpouspoxcTee [ [lop pen. B.B. TuMmodeera v
B .M. lMomnensxyna. — M: Merannyprus, 1979, —243 ¢.

2. Tpubanos KO H., Manerxoe B.JI Tlorpemdocti ¥ na-
pamMeTpel LHPPOBOTO CHEKTPATTBHO-KOPPETALHOHHOIO aHa-
nuza. — M.: Paguo 1 cea3e, 1984, — 268 c.

3. Kozan B.A. DnexTponHble MOASTHPYHOIHE YCTPOH-
CTEA M MX NPHMEHEHHE 11 HCCISIOBAHMA CHCTEM aRTOMAa-

THYECKOTO perynupoBadud. — M.: Pammo v ceazs, 1991, —
68 c.

FO.B. Caymun, H.C. Huxonaes
Kadexpa arTOMaTU3ANNM K CHCTEM YIIPABIEHHA

NPUMEHEHHE ®PAKTAJBHBIX METOJOB AJ4 NTPOTHO3MPOBAHUA
BXOJHOIQO CHUTHAJIA TIPH CHMHTE3SE CHCTEM YIIPABJIIEHHS

CospeseHuble YCIOBHS TPEOBARIAIOT NOBLILICH-
Hule TPeGOBaHus X KauecTBY M CKOPOCTH YIPARNEHHS
B TEXHUYECKUX CHCTEMAX, HETQ MOKHO A0OHTHCH,
3apaHee MPOTHO3HUPYS LNOBSJASHHE CHCTEME! 3ajaua

OCNOKHAETCS TEM, ITO HAINE HAM HEHM3BECTHBI TOY-
HBIE XapaKTepUcTHkM oDbeKTa ymnpasleHus, TO ECTh
HEBO3MOXKHO CO31aTh TOUHYIO MATEMATHYCCKYIO MO-
zenb obwbekrta, JIpyTHMH CIORAaMH, CHCTEMA YHpaB-
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newa paboTaeT B YCJIOBUAX HEONpeleNeHHOCTH,

YUHTBIBAA, YTO PCAKHHA ONPEAcnIeTes BXOAHRIM
Bo3aelicTBHEM, 3a0ada MPOrHO3MpOBaEUA Byzymiero
COCTOAHMA CcHCTeMB! B OOJIBIIHHCTRBE CNYYaER CBO-
MUTCA K 3a/1a9€¢ NPOTHO3HPORAHKA BXQAHBIX BO3ACH-
cTeHH. TpafuuMOHHO 3Ta 3aaya pellanack SKCTpa-
HOMMPOBAHUEM BXOJHOTO BO3LEHCTBUA Kak MaTema-
THYeckoll dyHkuMH. MeTOmBl 3KCTPANOIUPOBAHUSL
H3HEUANLHO OCHOBAHEI Ha aNUPOKCHMALEH (YHKIHK
CTENeHHbIMM MHOTOYICHAMH H AAOT KAYSCTBEHHBIE
PE3YNLTATEl TOILKO NPH HHTEPHONHPOBAHHH, YTO
OTPaHUMMBAET WX NpHMeHeHHe., CTOWT TaKkKe OTMe-
THTH, 4TO Ha TEKYIIWH MOMEHT Elle A0 KOHUA He pas-
paboTaH mareMarmueckuii anmapar Oomee TOUHOM
HACHTUDHKAUAM CHCTEM ¥ MPOTHORUPOBAHUA WX TM0-
BefeHHA, B OCHOBE BCEX aITOPHTMOB, PeaU3yI0HX
YKa3aHHBIE METONBL, JexaT paboThl [aycca, YUebol-
IIEBA W Ap., JAHIUME KAYeCTBEHHBIH PESYARTAT TONE-
KO IIPH KPATKOCPOYHOM TIDOTHOIUPOBAHUT.

Hamnbonee mepcneKTHBHBIM HalpaBIeHHEM pellie-
HEA 3a7aud YIPexaloluero yrnpasieHHs HuNaerca
IPUMEHEHHE TEOPHK (PAKTANOB, HaXoslleH CBOO
peanm3aiyio B HelpoHHbIX ceTsx [1].

Kaxgas cuctema ympaRIEHHS XapakTepH3IVETCH
HaNWyHeM YHUKATBHOTO, [IPHCYLIETO TONBKO e
(Qpakrana [2]. OH onpeneiseT MHOXKECTBO TPACKTO-
PHH, TIO KOTOPLIM MOXET ABHTATHCA CHCTEMA, T.8.
H3MEHATh CBOH COCTOSHHS B [IPOCTPAHCTEE H BpeMe-
HH. ,H,TIH CHCTEM YIIpaBNIEHHA TEXHONMOHYECKHMH
NPOLECCAMH BO MHOTHX Clyvasx HeoOXoZHMO OThl-
cKaTh (paxTan W3MEeHEeHWs BXOJHOrO cWrHana. [na
ITOr¢ MHCMONbIYHITCA METOABI NPEACKAIAHHA BO3-
MOXKHBIX. H3IMEHCHHH BXOXHOTO BO3AEHCTBHA,

B Mmogensax sxcTpanosIfuuy B KauecTBE MaTeMaTH-
HecKok MONENH 0OBEKTA MOKHO OpaTh TOTHHOM JIFO-
Horo puja B MOO0ro DOPAAKa, B YACTHOCTH, [OJEHOM
Konmoroposa-Taopa [2]. Jna moforo us Hux Tpe-
fyercs ompeaenuTs 3HATECHHA KO3OULUEHTOB per-
peccui. Muorue ¥3 X OyAZyT B paBHOH CTemeHy
OTBEYATE TIEPBUYHLIM HAHHBIM, T.6, 1NIE KHKAGTO
00BEKTa, KOTOPLIH pPACCMATPHBACTCA XKAK «4epHbIH
AIMKK», MOKHC COCTABHTE HE OAHY-SAUHCTBEEHYIO, &
BeckoHeWHOe MHOXECTBO MOAENeH, KOTOpEIE HMEIOT
OJTHHAKOBOE HJIH IOYTH OOHHAKOBOE BHEIIHEE NOBe-
IeHHe,

O603Ha9HM depes NMEepeMEeHHYR BeauduHy x(f)
BXOJl HEKOTOPOTO O0BEKTa, BLIXOJAHYK) BEIHYMHY —
yepes y(7). Torma ofmium BhIpaskeHHeM, CBA3LIBAIO-
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MM BXOJl M BRIXOJ, ABIMETCH pAn BonpTeppa:

Y6 =a,+ [a,(Vx(e -7)ér +

+ Jfaz(Tl'“z)x(f - 7)x(t - 1,)00,0t, +
'1’_[”---81336’7:4615 RN

Ie 4, — KOHCTaHTa, a,(1) — uUMOynbcHAs PYHKIHA
muHelHol uacTH, a,(t,1,) — UMIYIBCHAA QYHKLHS
HenuHeHoH yacTu. JIng nuHeHHbIX CHCTeM YJIeHB ¢
JBOMHEIM ¥ TPOWHRIM WHTErpaToM paedel Hymw. Oc-
TAOTCH TOOEBKO TMEPBEEC JBd 4ISHA — MOCTOAHHAA CO-
CTARMAIOUIAS M WHTErpan cBepTKu. IIpH nepexofe K
OUCKPETHOMY OTCUETY 3HAueHni pax Bonereppa ope-
BPALUAETCH B TAK HadbiBAeMbiH 0000MeH b cTeneH-
HOH TOMMHOM, KOTOpRE! B 3aaauaX IIpeiCKa3’aHHs
3HaueHnl GyHKIAN HA3RBAIOT ONEPATOPOM, HIH I10-
muHOMOM KonMoroposa-T'abopa:

y[k]l=a, + i ax, + 2 i a,x,x; +
=1

=1 j=l

yor r
Frt 2D Dy XXX

=l j=1  p=i

rae y[k] — 3HaueHHE BLIXOAE B MOMEHT BPeMeHY k&
IpH ydeTe p NPeAbIAYIIHX 3Ha9CHuH (X1, X3, ..., Xp).

JNd OpOTHO3HpOBaHMS CHEAYIOMErs 3HaueHHd

cayqaligoit GyHKOHA f =, MO OZHOMY NPEHIISCT-

BYROUIEMY 3HA4YEHHMO [ =@, , IPUMEHAIOT HpoCTed-

HIHH TOIHHOM;

_ 2 3
¢, =G +taQ, +a ¢, TP, t. .

Ecnu yYMTBIBaIOT JBA IPEIIECTRYHOIMX 3HAYE-
BHA QB @, ,, TOIWHOM 18 [ =@, HMEer BUI:

Q=+, +&,0, , +

2 2
T, T80, , T4:0,,0, 5.

B o0wemM chnydae sOeHTHQHMKAIMA C NOMOLILIO
nonuHoMa Kommoropora-Tabopa npeaycMaTpysaet
ABA I'TasHeIX ATAIA:

— onpefencrHue kodhUEAEHTOB TONHHOMa C
HOMOINBI0 DEllEHUS CHCTeMBb! JAWHEeHHBIX ypaBHeHWH
(opaMofi MeTox) Uit 1oAHop BecOoB MONHHOMHUATLHOM
CETH MO MeToy 00paTHOrO PacTipocTPaHeHHUS;
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~ pealu3auda NpecKabiBaolX UnsTPOB.
K cokanenmio, cucTeMsl nHHEHHBIX antreGpande-
CKHX YPABHEHHI BO MHOTMX CIyda-

HefiHBIX YpaBHEHHH, clefylolylo OYHKLHIO, npei-
CTaBNEHHYIO TAOTHYHO!

AX 00Pa3YIOT HECOBMECTHYIO CHCTE- 1

2

3 4 5 6 7 8

My, pellieHHe KOTOpoH TPaNHIMOH-

0,0314

0.,0628

0,0941 | 0,1253 | 0,1564 | 10,1874 | 0,218]1 | 0,2487

HBIMY MaTeMAaTHYECKWMH METOIEGMH
HEBO3IMOMXHO, ME’I‘D,E[ pemeHdd Ta-
KHX CHCTeM B HefipoceTeBOM NorudeckoM Oasmce ¢
€T0 BO3MOKHOCTEIO PEryRApr3aliy peleHus Seiger-
Cfl, TIO-BHAMMOMY, €GHMHCTBEHHO BO3MOMKHBIM, Ope-
HMYIIIECTBOM KOTOPOro SBRAETCS WHBAPUAHTHOCTH K
CTeneHn o0YCNOBIEHHOCTH MATPHIBI CHCTEMB YpaB-
HeHHH, a Takke BOIMOKHOCTE De3 NpHHIMITHANTLHBIX
OCIMKHEHHH pelllaTh COBMECTHEIE M HECOBMECTHBIE
CHCTEMEI YpaBHeHUH CONBIIOH pasMepHOCTH.
[prBenes npuMep OpUMeHEHUA TPAMONO METOHA
BBIMHC/ICHHA KOIPPHUNSHTOB INYTEM PELICHHS CHC-
TEMbI TMHEHHbIX yparHeHUH ¢ TOMONIBID HelfpoceTei,
Hns ororo Tpefyercs Bocemb 3HAYCHWH (YHKUIMH
(mpexnpicTopua) mnst GOPMUPOBAHNAA CHCTEMEI Ypas-
mewuit 6-ro mopanka (puc. 1),

X o g
= Baok [ - g n
' * s
d)OpM ADO- . . CEAUES ) X,

A T"*’*"‘ v : ALIEAKL LA -
- ; R w  PHOLTS

] IAY L . w

Xg i ds

Hestpaeas ;

Xy

“ETTE
r
w2 |

[y ¥

Puc. 1. O6man cxema pealH3aiuy Ipeacxazsi-
Barowero $uasTpa Komoroposa-Tafopa

BospMem nnd pemmenus 3agadm IIpeicKa’aHns
3HAYCHHA (YWKIMHM 11yTeM pelieHHs MPOTHO3HOrO
ypasHeHus, KO3DHUMEHTE KOTOPOre OupelsiaioT-
C%, B CBOKO Quepe/b, YTEM PEUICHHA CUCTEMBI NH-

15
x(ty

i e

0s

HopwmaneHete yparHeHus [aycca s MHOKECTBA
MpeACTABICHHEIX AP {x, y} UMEIOT BHI AX = B, rne
JFHAYEHUSL 3IEMEHTOB MATPHIE! A ¥ BEKTOPBI MPaBHIX
yacTedt b npuBeacHEl BIKe (NEpPBHH 3Tanm peariza-
LuH GUIBTPa).

0,0020]
0,0059
0,0118
0,0196]
0,0293
0,0409

1,0000
1,0000
1,0000
1,0000
1,0000

| ,0000

0,0314
0,0628
90,0941
0,1253
0,1564
0,1874

0,0628
0,0941
0,1253
0,1564
0,1874
0,2181

6,0010
0,0039
0,008%9
0,0157
0,0245
0,0351

0,003%
0,0089
0,0157
0,0245
0,0351
0,0476

(0,0941)
0,1253
0,1564
_ L
0,1874
0,2181
0,2487

IMomcTaBHB 3HaYeHMA 3TUX Ko3DULHEHTOB B
riasHoe TPOTHO3HOE YpaBHEHHE M WMes 3HAYCHHS

X 1.X Mmomyqaem 3HadeHHs X, (BTOpod sran

M-l -2 e

peanusanuy QrAreTpa). OTMETHAM, YTO OAPEACTHTENE

matprel paser 107, Jlanee Ha pucynxe npusese-
Hbl PE3YIBTATE! [IPOrHO3HPOBAHMA HA OCHOBAHHM 110-
magoMa Konmoropora-T'abopa. HeTpyoHO 3aMeTHTS,
4TO ouMOKa DTPOTHO3Aa M mnepsrix 40
OTCHETOR COCTARNAET MeHee 5 % (puc. 2).

U3 puc. 2 cremyert, 4To Hpu MCHIONB30-
saHMH nonuHoMa Kommoropogsa-T'abopa c
BO3pacTaHEeM BpeMeHU oOwHlKa yBemu-
uymuBaetca. IosToMy mng yeemueHds Tou-
HOCTH OPOTHO3HPOBEHMA HeobXOHHMO
MIPHAMEHATH APYTHE METOLEI,

10 e 30 40 30 Ll

Puc, 2. Pesynrratsl NPOrHO3HPOBARKS ¢ HCIOIE30BAHEEM NIOIMHOMA
Komvoroposa-T'afiopa: 1 — peanpHbie 3Ha9eH#q; 2 — NPOTHO3HEIE

JHICHHA

0

OnuuM uz Haubollee TOYHLIX ABIASTCA
MeToa norpyxernd. CyTb METO/Ia COCTOUT
B ANNPOKCEMALNM (PYHKIIMA MHOTHX he-
PEMEHHEIX TIO 3aaHHOMY HAGOPY TIpHMe-
POB C TIOMOIILID NPOIEAYPHl TOTPYHKEHHS

59
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pafa B MEOTOMEPDHOS NIPOCTPAHCTRO, T.C. OIIPCASIHTE

dysxmo W R™ — R, kotopas B ofiluem ciyuae
moxkeT OBITH M000H (nudpepeHunansHOH, HennHeH-
Holi u gp.). Peammsanus anropuTMa B HeffpoceTsax

x(r)?’ﬁ\oﬁy‘laloume BLIGOPIH
rak .

i 4% . LNHHA OKHa
g ifh 1]

] — e _
IR B 7 R
e
:”JI. J"
g (£} 5) x'I
a4
-
.4"'"
A.""”.
| __.,_._,.-""
0
T #® Y Ta TR T e mot

Puc. 3. PesynsTaTsl NPOCHOZHPOBAHNS METOLOM HATDYMCHHS

YUK 004.384{075.8)

BEIJIANUT ChHenyoluM obpazoM. CHavana Heobxo-
JUMO annpoKCUMHUPOBATE (PYHKLMIO, MOKAB HA BXOA
CETH TAK HALIBAEMOS OKHO NOTPYKEHHS. 3aTeM TIpo-
ucxonuT o0yderue ceTh Ha paae o0ydyaromux Beido-
pok. IlpoBencHHuBie HeCHeOORAaHHA [3] MoKalany, ure
IPOTHO3NPOBAHKE [I0 TAKOMY ANTOPHTIMY CYHIECTBEH-
HO IOBBIIUAET TOUHOCTE NPEACKA3aHud. PesynnTarhl
NPOTHO3HPOBAHKA TipejcTasNeHs: Ha pHc. 3. Ha puc.
3, 0 &{t) osmavaer omubKy npencKasaHus.
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B. H Mouanun, C.A. Hodizuna, AJI. Cupichosa
Kadenpa apToMaTH3aIHE A CHCTEM YITPABECHHA

HCIIOJNB30BAHHE ABTOMATH3IHPOBAHHBIX KOHTPOJBHO-OBYUAIOIIMX CHCTEM
C INUPPOBOH OBPABOTKON HH®OPMAIIHH IIPH U3YUEHHAH
CIHEHMAJIBHBIX KYPCOB 11O ABTOMATH3IAIIMA TEXHOJOIHYECKHX MPOOECCOB

B macrosmiee BpeMs B yUEOHBIX 3aBEAEHUEX BhIC-
MieH KOJIBI He BCEraa MMECTCA BOBMMKHOCTE IIPH-
obpecTH OpOrocToAlHe 1abopaTOpHEIE CTEHAR! H
TOTOBBIE MAKEThl 11 TIPOBEJCHRA JNAOOPATOPHRX U
NPaxTAYECKHX 3aHATUH 710 CHRIMANLHEIM JHCIATLIN-
Ham. IToatoMy B obpazoBaTensHOM npornecce Heob-
XOOHMO HCIOIB30BAHHE COBPEMEHHEIX METOOHMK ANS
00yUeHUA CTYACHTOR TeXHUUECKNX CTICUMAILHOCTEH,

TlpH MOAroTOBKE CNEMHAINCTOR PA3HOro npodhuns
BAXHOM 3a7auelt ABNAETCA UCIOIL30BAHHE B NpoLEc-
ce o8yuenns THOKAX aBTOMATHIMPOBAHHBIX ITPAKTH-
KyMOB, BKITHOYAICLIMX HCOOIHEHHE ¥ KOHTPONb, XKaK
IPH NPOBSASHAY HAYTHOTO JKCIIepHMEHTa, TaK M J1a-
GOpaTepHBIX M HPAaKTHYECKHX paboT, BbIMOMHIEMEIX
CTYZSHTAMH By30B. COBpeMeHHBIE TEOPeTHUECKHE
60

NPHHIHKILI TOCTPOCHN TAKHX NpakTHKyMoR 6a3u-
PYIOTCE Ha OCHOBE UM{POBOH CHCTEMBI MONyYeHUH,
niepeauy, obpaboTku H XxpaHeHHS KHOOPMAIIHH.

CoBpeMeHHBIE CHNELMANKCTBl 110 ABTOMATH3ALNH
J0KHE 0OTafaTh HABBIKAME CHHTE3a ¥ QHAIH3a CHC-
TEeM YHPaBICHHA.

ITpoexTUPOBAHWME CHCTEMBI ABTOMATUYSCKOTO YII-
PaRJICHHSA COCTOUT W3 HeCKOAbkux 3TanoB. [lepBhii
3aKMroUaeTCa B paspaboTke QyHKUHOHABHON CXSMEL,
BEIOOPE 3NEMEHTOB M 3a/1aHUA CBA3EH MEMOY HEMH,
3areM yCTAHABNMBANOT 3aKOHEI PETYRUPOBAHHUA M OI-
PEHENAIOT napaMeTphl perymaropoB. Ha 3akmioun-
TEJbHOM 3TAlle TIPOBOZHTCH AHAMM3 CTATHIECKHX M
JMHAMAYECKHMX XapaxTepUCTHK CHCTEMEL Bee 5Tu
JTAllBl MOCIeTOBATCIIRHO pacCMaTpHBalOTCA B Kypoax



Pasoea 4. AuopMaTHEa, BRIYHCAUTEABHAS TEXHUKA U CHCTEME] YIIPABACHUS

«CpencTBa MONMy4eHUs TeXHONOrHueckol wuHdopMa-
ey, «CpencTsa NOKaAkHOrO H LEHTPAIMR0BAHHOIO
KOHTpONA, peryJHpOBaHHA U ynpaBnenusy, «lIpoek-
THpORAHHE cUcTeM aBToMaTHsaimy, «CATIP B aBTo-
maTukey, «MogenupoBaHHE CHCTEM YIPABIEHUSI» H
JIPYTHX.

TemaTuku NeKIKMHA NOrudeckd CRI3aHLI Aapyr ¢
IOpyrom. Tlostomy wa xadeape Obiim  coznanl
«CKBO3HBIE» nabopaTopHele pal0Thl, HAUMHAIDINHECS
Ha TPeTEEM Kypee W 3aKaHYMBAKMIAECS Ha [ATOM.
Hanpuwep, HawrHAs ¢ U3YUEHHA NPRHLUNA JeHCTRIL
H YCTPOHCTBA TeXHHYECKUX CPEJCTB aBTOMAaTH3AIHN
B Kypcax «CpelcTBa MONYYSHWS TEXHOIOTHYECKOH
rHdopmManun» 1 «CpencTsa NOKAIbHOrO U [EHTPaTH-
30BaHHOI'0 KOHTPOAS, DPEryNnUpOBaHUA U Yhpasfe-
HH», CTYIEHTR  TOCHEOBATENLHO HOXONAT BO CHI-
TE3A CUCTeMbl ynpaBicHHs B Kypce «lIpoektupora-
HHe CHCTEeM apTOMaTH3anuuy. Jlanee CTyNeHTH DO-
TOTABIHRAIOT KOMILTEKT [IPOSKTHOH HOKYMEHTAIIUM B
kypce «CAIIP B aBTomatuke». CTpykTypa paspabo-
TAHHOH CHCTEMB! ABTOMATH3ALNH ARIACTCA OCHOBOH
AN aHAJTW3a ¥ NPOTHOZHPOBAHMS TIOBSJEHHs CHCTE-
MBIl TIPH Pa3/IHYHBIX pexdaMax ee paborThl B Kypce
«MoZemupoBarye CUCTEM YIIPABIEHUSY,

Kypest «CpeacTea NonyveHus TeXHONOTMYECKOH
HHpopmatumy ¥ «CpencTBa NOKATLHOIO ¥ LEHTPAH-
30BAHHOTQ KOHTPOJIA, PEryIUPOBAHESA W YIIPABIISHH»
[IPSANCIAratyT O3HAKOMITEHRE CTYACHTOB C NIHPOKHM
CHeKTPOM TeXHUYECKHX CPEACTR aBTOMATH3alui, Ta-
KAX KaK MepRHYHEIC M3MEPHUTENEHEE Npecdpasorate-
TN (KaT4MKH), MOKA3LIBAIOINE ¥ PETHCTPHPYIOITHE
NpHOOPE], HCIONHUTENBHEIE MEXAHU3MBI, PErYITHPYIO-
Hge Cpravpl, MUKPONPOLECCOPHBIE KOHTPOILTEPEl H
Ap.

Henocratok ncuepnmisaromiel uadopMaupyn o
JaHHBIM JTUCHMILTMHAM B TeXHAYECKOH Jureparype
BBI3BAJt HEOOXONUMOCTE CO3TAaHU B PaMKax xadeIphl
CHUJIAMH npenofaBarteneii v CTYZEHTOB CHCTEMATH3H-
POBAHHBIX KaTaJIOroB COBPEMEHHBIX TeXHHYECKHUX
CPeOCTE asToMaru3auuu [2]. Mx #cnoneioeagre no-
3RonAeT 3(GhexTHBHO IPOBOAWTL KYPCOBOE W M-
TUIOMHOE TPOEKTHPOBAHHE. 3HAHHA, MOJYUEHHBIE B
BaIIEYKA3AHHBIX AMCUUIUTHHAX, ¥ COBPEMeHHbLIE Me-
TOAMKN O0yueHHs HAXONAT NPHMEHEHHE B Kypce
«[IpOeKTHPORAHHE CHCTEM ABTOMATHIAINNY,

Takxe na xadenpe coszpaHpl GUGITMOTEKH yepTe-
HeH PasTMYHEIX METALTYPrHYECKHX arperaroB o TeX-
HONOTHIECKUMX [POIECCOB M THMOBBIX (YHKIHOHAE-

HLIX CXeM ABTOMATH3auWK B pamkax Kypca «CAIIP s
aBTOMATHKE®, KOTOPLIE HAXOAAT 1IMPOKOE HPUMEHE-
HHE IPY KYPCOBOM ¢ ARILIOMHOM [IPOEKTHPOBAHHH.

C ueneio noebIIeHHa 3GQEKTUBHOCTH NpeNoia-
BAHUA ¥ BOCIPHATHAA YYeOHOr0 MaTepHana, HocTiKe-
HKS HArMSOHOCTH W BH3YANM3AlMM Pe3yNbTATOR NHa-
6opatopHsix paboT mo aucounAuHe «Mopemuposa-
HHe CHCTeM yNMpaBleHHus» Oblla co30aHa KOMIBIOTED-
nag nporpamma «QMOD.EXE» [1], koTopas ucoone-
3yeT NONOXKHTENbHBE CTOPOHE! KaK aHAIOIrOBOr0, TAK
H undpororo Moaenupopanus. [TonobHe Tomy, Kak B
AHATOIOROH BBIYHACIHTENEHCH MamnHe (ABM) nme-
etcd pafop onepalvoHHsIX yeuawTeneH ¢ pasmiudHbI-
MH PEIAIOMWAMH TENIMH, B NPOrpaMMe €CTb KOM-
[IEKT HOAMPOrpamMM, MORENTUPYIOTMX OCHOBHEIE TH-
el anemenToB CAY. PafoTas B AHANOrOBOM peXUMe,
CTYIEHT JlaeT OOMCAHWE CHCTEMBI, YKAILIBAS THT Ka-
JIOIO 3BEHA, CBA3M ¢ APYTHMH 3BEHBAMHU. B mpHHIl-
Ile 3TO AOXOXkEe Ha npouece cOOpKH MoASTH Ha faHe-
1 ABM. HcxoaremM maTepuaioM SBAASTCS CTPYK-
TYPHag CXeMa HCCHeyeMoil CHCTEMB! ¢ KOHKPETHLI-
MW HHCJIOBBIMH 3HAGYCHHAMY OapaMCTPORBR BCOEX 3fe-
mMenToB. CTpyKTypa NMpou3BONBHA NG YUCTY 3BCHBCR
H CBA3ZAM MEXTY HUMUA.

Henonezopanye nporpaMmel M03BONAET ABTOMA-
TH3UPOBATE OJWH U3 TPYAOEMKHX 3TalloB KYPCOBOTO
H IMIIOMHOrO MPOEXTAPOBAHUS, TOYHOCTE pacyeToB
H AOCTOBEPHOCTE Pe3yNsTaToB CYLIECTBEHHO BEILIE,
ueM fIpyA Apyrux cnocofax anammsa. [as pabotwl
IporpaMMamy HeoOXOLUMO MMETh AWML MHHHMAIE-
Hblif OMBIT PalOTEL ¢ KOMITBEOTEPOM.

JIns KOHTpouIZ M OLEHK® 3HaHHH CTYAEHTOR II0
CICIHAILHBIM AHCLHITEHEAM CO3MaHE] TECTOBLIE IPo-
rpaMmel. OQmeHka 3nauit BocHT 0GbeKTHRHEIH Xapak-
Tep. [Ipuem 3aueTOR W 3K3aMEHOB MPOBOIUTCH € HC-
NONb3OEAHNEM KOMITBHOTEDOR.
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YIIK 681.383

B.B. Cenusanoscrxux, E.B. Epwos, O.I'. 'anuuesa, JI. Heanos, B. Kamunegexuii

Kadenpa nporpammuoro obecneuenus 2BM

KOMBEHMHUPOBAHHUE METOJOB IIOPOI'OBOI'O M KOHTYPHOI'O PA3JEJIEHUS
U1 OBPABOTKHM HM30BPAXKEHUI CBHIIYYAX MATEPHUAJIOB C ILEJBIO UX AHAJIM3A

ITpr mpoM3BOACTBE M HCMOJB30BAHHM CHITYYHX
MaTEepHAIOB, TaKMX Kak ynoOpeHus, wnak, mebeHs,
KOKC, ariomepar M T.J., BO3HHKAeT HeobX0oauMocCTh
KOHTPOJNIMPOBaTh HX XUMMYECKHUH, BECOBOH, KadecT-
BEeHHBIH cOCTaB u elg uenslit paa napamerpor. Kpo-
M€ TOro, 4acTo TpedyeTcss KOHTPOJIHPOBATh MK XOTs
Obl onpefeNnsiTh rpaHy/JOMETPUYECKHH COCTaB MaTte-
puana. Pasmep gacTuil onpezenser BaXKHbIE XapaKTe-
PUCTHKH Marepualna W B/MSET HA ero NPUMEHEHUE B
TOM wnu uHOW obnacty XossiicTBa. Ha mnpaktuke
NPUMEHAETCA P/l METOAOB [N ONpeAe/ieHrs] ¥ KOH-
TPOJIst TPaHYJIOMETPUUYECKOTO COCTABA CHITYYHX Ma-
TEPHAIOB: (u3Kueckoe paspenenue Qpakuui, nabo-
PaTOPHBIH aHanus, BUsyanbHoe Habmogenue.,

Bce Gonee iimpokoe npuMeHeHWe Ha MHOTHUX
NpeanpHATHIAX B HACTOALLECE BpPeMS MOJYHarOT ONTH-
YeCKMe METO[bl, I03BOJAIOIME O0HApYKMBATh Ha-
PYIIEHHs TEXHONOTMYECKOro fpolecca W KOPpeKTH-
poBath ero xoi. ONTHKO-3eKTPOHHBINH METO C MpH-
meHenrneM DBM nns o6paborku usobpakennii npen-
CTapiigeTcs Haubolee NepereKTUBHLIM | IS aHAIK3a
TPaHyJIOMETPHYECKOrO COCTaBa CBITYYUX MarepHa-
JIOB.

JAns TOYHOTO M CBOEBPEMEHHOTO aHANM3a IPaHy-
JIOMETPUYECKOTO COCTABA ChIIYYHX MAaTepHANIOB C
MCTIOIb30BAHHEM OIITHKO-3JIEKTPOHHOI'O METO/a Tpe-
Oyercs HajexHOE ANrOPUTMHUECKOE obecredeHue
ONTHKO-3NIEKTPOHHOH cHcTeMBl. Ha moarotoBuTens-
HOM 3Tarie NMpOMCXOJHT BblAeNeHUe Ha U300paKeHUn
COCTaB/AIOLIUX ero 06BeKToB (puc. 1).

s onpezieneHus nopora U nonydeHus GuHapHo-
ro u300paXeHHs MOXKHO HCMOAb30BAaTh ANTOPHTM
Ortcy, KOTOpBIH OCHOBAaH Ha BEIYMCIICHHH MaTeMaTH-
YECKOI0 OHMIAHMA B MOMEHTOB HYJIEBOIO U ITEPBOro
MOPAKOB JUIS BCETO MHOYKECTBA TOYEK:

k k L
ok)=>p; Wk)=ip;pr=2ip,.
=l i=1 i=l

o B 0B =R
%)= o0 —wl]

nopor Gy/IeT ONTHMANbHBIM, ECTH JaHHOE BhIparkeHue
MHHHMAJBHO,

HexoTopele HM3MeHEeHHS anropuT™Ma YIpPOCTHNIH
BbIYMCIIEHH, NPAKTHYECKH HE YXY/ILUHMB BbIXOJHOE
usobpaxenye. PesynpTaToM MOPOroBOro pasfeieHus
ABJIAETCA OMHapHOe u30bpakeHue (puc. 2).

ITpuMeHenre NOPOroBOro pasfeneHus He Jaer
OKOHYATEILHOTO PesyiabTaTa M3-3a BO3JEHCTBHS 1uy-
MOB, CJyyaiHbIX MoMeX M OOJBIIOro KOJMYECTBa
MEJIKHX BKIIOYEHMH Ha NOBEPXHOCTH rpaHyi. [Tosto-
MY B JajbHEHIIEM HCTIONB3YETCs OYHCTKA U300paxKe-
HUS ¢ UCTOJIb30BaHueM GuinbTpoB. INpumenenne Me-
JAMaHHOro (hUAbTpa 3HAYMTENBHO YiydinaeT H3o0pa-
JKEHHE M [IeJlaeT BO3MOXKHEIM paboTy Doree cloxHbIX
aNropuTMoB 00paboTKH, K TOMY K€ ero NpHMeHEHHe
TpebyeT HeGOoNBIIMX BbIMUCINTENbHBIX 3aTpaT. [lo-

Puc. 1. Mcxonnoe uzobpaxkenue
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Puc. 2. IToporosoe pasneneHie
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CJie 3TOro u300paykeHHe CTAHOBHTCS MPUIOJHBIM s
06paboTki METOAAMH BBIIENEHNS KOHTYPOB (puc. 3).

MeTonp! BbIEN@HHS. KOHTYPOB IIPECTABISLIOT CO-
Goii 0BONEHO GOMBLIYIO TPYINY M He OrpaHUYHBa-
IOTCS  KakuM-THOO OOHMM MOAXOZOM (HarpHmep,
Toneko auddepeHuuposannsie). Haubonee u3sect-
HBIM METOJIOM BBIZIEJ€HHS PAHML] T10 [IPABY CYMTAET-
¢ Tak HasbiBaeMbli onepatop Cobena. JaHHbIli Me-
TOJ OCHOBaH Ha AU(depeHIHaTLHOM MOAX0AE U HC-
MONb30BAHHH IPAAWEHTA, HO /1A IPaHYN HENpaBuiik-
HBIX (JOPM €ro MCNob30BaHUE HE MPUBENO K YCIIEXY.

Puc. 3. ®unsrpanus

Oxasanocs, 4T0 B TaHHOM CiTydae Mydlnuii pesysbTar
Jar0T METO/bI CKeJIeTH3alMN U METOILl MareMaTHye-
ckoi Moptonoruu. CkeneTHsals OCYIIECTBISETCA
YMEHBLIEHHEM TOMLIMHBI JIMHUYM OO0 OJHOTO MHUKCENa.
OT0 ynanesue Ha KaXk/0¥ MTEpaly IPAaHUYHBIX [THK-
CeJIOB, He Hapyuwaiouiee o0Ilyi0 KOH(HTypaiuio M
CBA3HOCTD. IlocnenHee cBOHCTBO OuYeHb BaXKHO, Tak

YIK: 347.77.012

KaK rpaHuipl [ ONpefeneHus MIowanyd J0DKHE (¢
HEKOTOPO# MOrPELIHOCTBIO) COBMANATE C PEATbHBIMH
rpanulaMu o6sexToB. [IpuMeHeHHe METONOB Marte-
MaTH4YeCKOH MOpPQONOrMH  YIYYLIMIO pe3ynbTar
(puc. 4). Ha uzobpaxcenun Teriepb OTYETIMBO BHHBI
rpaHuLibl 06BbEKTOB U UL HEMHOTHE TDaHMULIbl UMe-
10T HE3HAYUTEBHEIE Pa3PhIBbL.

Jlanee no 3aBepiieHHH MOATOTOBHTEILHOIO 3TANa
[POU3BOIMTCS MapaMeTpUyecKHi aHamus uiobpaxe-
HUA ISt OTIpEZIEIEHHA XapaKTepUCTHK ChIMydYero ma-
Tepuana.

Puc. 4. KontypHoe pasgeneuue

OvueBuaHO, METOABI, JAIOIIHE HEIUIOXOH pesyiib-
TaT B OJIHOM CIIy4ae, MOIYT OKAa3aThCsl COBEPLIEHHO
HETIPUTOJIHBIMU B HMHOH cuTyauud. Moandukauun
TNpPEeANOKEHHOTO anropuTMa 06paboTky H300paXkeHwiH
ChIMYYMX MaTepuajoB MOTryT oOKasarbci Gomee 3¢-
(exTHBHBIMH 15 06pabOTKY APYrUX U306paKeH Uil

C.H. Tennumcian

Kacgenpa mamms 1 arperaToB MeTasTypruyeckux 3aBOI0B

OCOBEHHOCTH MCIIOJIb30BAHHUS IMATEHTHOI'O 3AKOHA POCCHICKOI ®EJIEPAIIUH
IIPU CO3JAHMM CJYXEBHBIX U30BPETEHHI B BBICIIEM YYEBHOM 3ABEJEHUH
(1a npumepe Yepenosenxoro rocyAapCTBEHHOI0 YHHBEPCHTETA)

H306peTenne — 370 TBOpYecKoe JOCTHXKEHHE, OX-
pany KoToporo obecrneyuBaeT rocymapcrso (cT. 44
Koncrutyunn P®). D10t BUA NpOMBIIIEHHOH COBCT-
BEHHOCTH 3all|MLIAETCA NTATEHTOM, B KOTOPOM M3J1ara-
€TCA  CyTh H300peTeHHMs, a TaKkKe YHOCTOBEPAIOTCS
aBTOPCTBO, MPUOPHUTET ¥ HCKIIOYUTENHHOE MPaBo Ha
€ro Mcnoib3oBaHue. [IpaBOOTHOLIEHUS, BO3ZHMKAIO-
L{HE B CBA3M C CO3MIaHMEM, 3ALUTON U HCIIONB30BAHN-

eM u3obpeTeHnH, perymupyrotcsa [lareHTHBIM 3aK0-
HoM Poccuiickoit ®enepanuu (ganee 3akonom) ot 23
centabpa 1992 r. ¢ U3MEHEHUSAMH U ZONOTHEHUAMH,
BHECEHHBIMH DefepanbHbiM 3aKOHOM OT 7 (eBpais
2003 r., BBenennsIM B gelictere ¢ 11.03. 2003 r.

[lon TepmunoM «cnyxebHoe u306peTaTenLCTBON
TTOHUMAIOTCs NPABOOTHOIIEHHS, BO3HUKAIOIIHE B CBA-
34 C CO3/laHMeM, OXpaHOH M MCIONB30BaHHEM CITy-
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#eOHBIX H300peTeHuii. Kakue ke npasa HMeeT aBTOp
Ha CBO¥ TROpUeckuil POIYKT, CO3AAHHEIA B BY3€, T.€.
Ha chyxeGHoe n3obperenne?

ApTopoM W30OpeTends coriacHo I 1 crathH 7
3akona gsnsercs (U3MYECKOE IWIO, TBOPHECKUM
TPYAOM KOTOPOro OHO co3fano [1].

Yepenoaeukili TrOCyJapcTBEHHBI YHHMBEPCHTET
(nanee YI'Y) xaxpoit rog odopMIfer 3aABKM Ha
H300peTeHuUs:

- B HeCKONbKMX U3 HHX YT'Y appsetcs 3adpH-
TENEM, T.E. HPUIMHSCKKM JHUOM, YYACTBYHOIIHM B
TIoAaMe 3adBOK Ha u3obpeTenve;

- YacTh 3AjABOK [0JAIOTCA aRTOPAMH YHUBEPCH-
TETa depes JApvrHe ophauueckue opraHu3aliuM, Ha-
npumep, OAO «Cepepcransy;

- B MG B Medbined dactd 3aseok YE'Y gBms-
erci naredtoobiaparerneM, T.e. RIAAEIBLEM HCKIO-
SUTENLHBIX Ipas Ha u3oOpetenue (. 1 crarbs 8 3a-
KOHA), KOTOpoe COOCTBEHHO W ABNACTCH CIyKeOHBIM
u306peTeHyeM.

B nacrosuiee ppemda B8 Y'Y apedterByer [lomonke-
Hue «() CHCTEME 3ALUTEI HHTEMNEKTYANsHOR cober-
BEHHOCTH YepenoBeilKoro rocyAapCTBEHHOrO YHH-
BepcHTETaY, KOTOPOE pernaMenTHpyeT HaobpeTarens-
Ckylo JegTenbHocts B HI'Y. Cornacuo stomy Ilono-
KEHHIO € YUeTOM 1. 2 cTaTeM 8 3axoua usobperenue,
€037aHHOe PABOTHHKOM B CBA3H C BHINOIHEHHEM CBO-
UX TPYROBHX 00s3aHHOCTEH WIK MOSYYEHHEIM OT
pafoTomaTens KOHKPETHEIM 3afaHACM, JRISAETCA
ciay:xeOHbIM u3obpeTeHWeM W HpaBO HA TMONyYeHME
OATEHTA HA YKA3aHHOe M300pEeTEeHHE NPHHAANCKUT
pabortogarense [2].

Ileppoe ycrnosme «RBIMONHEHME TPYHOBLIX 0Of-
3aHHoCTelt» TOApaiyMeBaer, 4To B ofI3aHHOCTH pa-
DOTHUKA YHHUBepcHTeTa BXo#uT pabota, ofyclIoBnEH-
Hasd TPYOOBEIM JOTOBOPOM, 4 Taioke ciykednbe obs-
3aBHOCTH palOTHHKA MOFYT OBITL  YCTAHOBTEHE!
NOJPKHOCTHOM HHCTPYKIIMEH,

Bropoe ycnobre, oTHocalleecd K KOHKPETHOMY
3a/1AHHIO, BHIIIONHASTCA B TOM Ciyyae, koraa pabot-
HUKY BBIIAeTCA 33AaHUE HA BBINDJHEHWE OTASNBHOH
paborbl, HampuMep o TiaHy HHAP (OKP).

IIpw BrInoNIHEHMH OAHOTO U3 3TUX yenosuil npasa
Ha uzofperenus nepexonar paforomaTenio unm UV,

B 3THX cnyuasx paloTHHK yHEBepeHTeTa 00s3aH
UHQOPMHUPOBATE CROEr0 PYKOBOAMTENS. 3ATEM WH-
dopManMsi © cO3TAHHOM K300peTeHHy TOCTYTaeT B
OTHEN HayvyHOH HHQOPMAINA W 3aIHTE HHTENIICK-
TyaneHoH  cobereeurocT  (manee  OHHu3M(Q).
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OHNR3IUC obecnieuanpaer nopayy 3asBku B dene-
paNBHBI OpraH MCHOJHMTENBHOH BMACTA 1O MHTEN-
nexTywibHOM cobcTBeHHOCTd (Janee TlareHTHOE Be-
IOMCTBO), U JIaNiee BCE HOPUAMYECKH 3HaYMMbIe JeH-
CTBuA OTHOCHTEABRHO NATEHTYEMOTO H300peTeHys
JOMYCKAKTCA TOJIBKO O COMACOBAHUIO OTHENA.

TTaTeHT Ha ¢BOE MMS MOKET NOLYYHTH PabOTHHK
(aBTop H200peTEHUA), ECIH PYKOBOIUTENE B TeYeHHE
YETHIPEX MECHIIER C AaThl YBEAOMIEHHA €r0 aBTOPOM
0 CO3JANHH H300peTeHHA He I0BACT 3aiBKY HA HEro B
TNarenTHoe BeAOMCTBO 1.2 ¢TATEH 8 3akona [1].

QcobeHHocTs cayxebHoro u3obpeTeHua cocTONT
B TOM, YTO @BTOP 34TPAUNBAET HE TONBKO cBof TBOp-
yeckHit MOTEHUMAT, HO M MCIOIb3yeT MaTepHAINLHO-
TexHHgeckHe cpeactsa (DBM, sHeprosaTpaThl, ¥H-
tdhopManHoHYEIe W TIATEHTHBIC YCNYTH, KaHIENgpeKkue
MIPHHAICAKNOCTH M T.I.). 2TO ONPelgser 0, 4TO
co3naHHOe H300peTeHHe JMORKHO TPHHANIEXKATh pa-
Soroparemo, T.e. UI'Y.

Crarhs 8 3aKoHa FOBOPUT O TOM, YTO CiywelHOe
#300peTeHHe TPHHAMIEKHT pabOTOLATENI, €CHM
TIPOTUBHOE HE MOPEAYCMOTpeHo B jorosope [11. B
TPYIIOBOM J0roBOpe ¢ paboThHuxoM UI'V oTcyTeTRYET
rpada, mnpenycMaTpHBAOMAd  B3AMMOOTHOIICHUA
qry {paborogarens) u paborHHKka (aBTOpa), CO3AAB-
mero chy:xebHoe H3o0peTeHde. DTG BEAET K TOMY,
9TO TUPH BOIHHKHOBEHMH N0OO# KOHQIMKTHOH CH-
TYaIMa TIPY CO3/dHHH ¥ HENpPABOMEPHOM HCIOAR30-
BAHMH Ciy:keOHOTO H30OpEeTCHUA YHUBEPCHTET He
CMOXKeT 3aKOHOJATENRHG OTCTOATh IpaBa HA CBONO
HHTE/NEKTYATLHY0 COOCTBEHHOCTS, B HaCTHOCTH Ha
n3obperenue.

[penonasarend u coTpyanukn UI'Y, paborato-
e Ha kKaeapax ¢ NaTeHTOCNOCOOHOH TeMaTHKOH,
B CBDEiH MOBCEAHERBON ACATENLHOCTH CBA3AHEI G CO3-
JanueM cryxebnoro y3obpeTeHus, HO OHM HE BCErha
3HAIOT, KaK HPaBHABHO HM pacnopignThes. Hesnanue
3AKOHOAATENLCTBA HAHOCHT MaTEpHanBHEBIH yillepd He
TONEKO CO3JATeNAM H200peTeHuil, HO W YHUBEPCHTE-
TY.

JAckycCHOHHBIM OCTAeTCH BOIPOC ¢ MOPALKE BEHI-
NATRl M PA3MEpPaxX aBTOPCKOTD BOIHATPAACISHHA PH
CO34aHdd M HOOAYHCHHHW OXPaHHOro JOKYMEHTA Ha
u3obperene.

[IpesycMOTpeHE! ClIEYIOIHME BEITIATE 2BTORCKO-
ro BO3HATPAXKIEHHA [IPH TIONYYEHHH DaTeHTa Ha u30-
6peTeHne B COOTBETCTBUM ¢ nyHkTamy 1,3 U 5 cTaTBU
32 3axkona CCCP {(«OG uzobperenmsx B CCCP»,
1961 r.), HelicTBylolliero ne HACTOALIEs BPeMs Ha
ocHoeaH®U [loctanornieHus Ne 3191 ot 23.09.92 .
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«O BBezenuu B gciicTBre nateHTHOrQ 3akoHa Pdsn
Bepxorroro Cogeta P!

1. Aptopy uzo6peTeHus, TaTEHT Ha KOTOPOE Bbl-
JaH NpeANpHATHIO, TaTeHTooOnaaaTe/ieM B MeCAIHAIH
CDOK C Hathi NQIYYCHHA MM MMaTcHTAa Bi)lﬂﬂaqHBaBTCH
TOOWPHUTENbHOS BO3HAIPAKACHHES, KOTOPOE HE Y4M-
TBIBAETCA NIPH MOCIEAYIOMUX BBIIIATaX. PasMep rmo-
OLIPUTENLHOTO BO3HATPAXKIIEHUS 38 n3chpeTedie (He-
3ABHCHMO OT KONHMYECTBA CORRTOPOR) AOJLKEH MMeTh
He MeHee cpefiHere Meciddero sapaborka paborhu-
KOB JAHHOYO NpeANpUATHSL.

2. BozHarpaxaeHHe 3& MCHONB30BaHME H300peTe-
HHA B TeueHME CPOKa ACHCTBUA DATEHTA BRILIAYHBA-
eTcd aBRTOPY Ha OCHORE Jororopa pafioTomarenem,
TOJYYHBIIHM TIATEHT, B pasMepe 15 ApOUEHTOB OpH-
OBlIM (COOTBETCTBYIOLIEH HACTH AOXOIA), XErofHO
noyvaeMoll nateHToobnazaTeNeM OT Cro HCHONB30-
BAHMS, 4 TAKXKE He MeHee 2(} MPOLEHTOB BLIPYIKH OT
TIPOJAXKHK ITHIIEH3HH 0e3 OrpaHryeHHs MaKCHMAILHO-
TO pasMepa BO3HArpaKASHUS.

B nactoamee speMs B UI'Y oTeyTCTBYET BhIILIATA
ABTOPCKMX BOSHAIP&XAEHWH 3a ciiyskebuble uzobpe-
TEHHA M aBTOPH! CTPEMATCS OTHABATE CBOW NMpaea Ha
n30BpeTeHHs CTOPOHHUM OPFAHMZALMAM, e BO3-

YIK: 681

MOYHE! [T@peSHCHEHHEIe BBHIIUIATEL
OLICHAT MO 38CTYraM.

B yCJIOBHEX pE-IHO'—IHOI:'I JEKOHOMHMKH, KOTAA TTATERHT
Ha H300peTeHue ARMIETCS TOBAPOM, MATEPUATLHBIN
CTHMYJI umeeT Oonbioe snavenwe. Heobxomumo Ge-
PEXHG OTHOCHTBCA K M300peTatenscTBy B HALleM
YHUBEPCHTETE ¥, €XErojHO aHanw3upys Hioldpera-
TENBCKYH) AeHITENBHOCTh, CTPEMHATECS TIQOLIPATE aK-
THRHBIX H300peTaTeneil. YUHTLIBAS BOIMOXHOCTH
CO3/[AHMSA COTPYAHUKAMHA YHUBEPCHTETA pPalIMuHblX
BHAOB MHTENNEKTYansHOH cODCTBEHHOCTH, KOHKPET-
HO — ciyxeOHBX H3obpereHui, xopowo OB BHECTH
TIOPAaBKY B TpyAoBOH jsoroeop ¢ paboramaxomM HIY.

H IIe HX TPYX

CIMTHCOK JIMTEPATYPHI

1. Poceutickan ®enepanna. 3axonbl. Hlarenrarli 3akon
Poccutickoli Pepepanun — 1992, — 23 cewrabps. — C. 11-
12.

2. TlomoxkeH¥e 0 CHCTEME JAUATH WHTEANEKTYRIE-
HOH coGcrsennocTy Yepenoreuxoro rocy apcTBEHACTO
yHMBEpcHTeTa — 1997, — 28 anpens. — C.6.

C.H. Homanoce, H.B. Pyurxun

Katenpa nndopmaTthry, kadenpa nporpammsaore obecreueHns 3BM

O5 YTOYHEHHH NOHATHH, CBAZAHHBEIX € KOMIGIOTEPHBIM MOJEJAPOBAHHUEM

HcTopriuecky ciyuunock Tak, 4To MepBbie paboThi
0 KOMILIOTEPHOMY MOACTHPORAHMIO OLINK CBA3AHE
¢ QU3MKOH, e ¢ IOMOLIBIO MOJIETMPOBAHIS Penian-
Ci HeNbiid paj 3ajad MUAPABIKKY, QUWIETPALIHE, Tel-
Jonepegoca H TennoofMeHa, MEXaHVKE TREPAOTO
Teaa u T.J. Mopgenuposanie B OCHOBHOM TIPeACTAB-
nano coboll pemenye CIQXKHEIX HeNHHeHHRX 3agad
MATEMATHYECKoH QUIMKH ¢ MOMOILK HTEPATKOHHEIX
CXeM (34 HCKIFOYECHHEM Pa2Be Tex 3aj1ad, TAE UCIIONb-
3oBancs MeTon MonTe-Kapno). Verexu MateMarHde-
CKaro MoZemupoBaHus B (H3MKe cnocobeTROBANH
PACOPOCTPAHEHUI0 €70 HA 38JaYd XHMHH, 3MEKTPO-
SHEPreTUKH, OHONOTHH U HEKOTOPHIX APYIMX AMCHH-
TUTHH, OpPHYEM CXEMbl MOAETHPOBAHHMA He CIMIDKOM
OTNIMYANHCE JIPYT OT ApyTa. CIOXKHOCTh PEIIAEMEIX C
NOMOIbI0 MOJENMPORAHKA 3a/1ad BCETAA OrpaHuuM-

Ballack JHIIL MOLTHOCTBRIC HMewIpxcs IBM.
Hago zameruts, uto nopo0se1il BHZ MOJERHPORA-
HHA BECEMA [HPOKCG PacnpocTpased W B HACTOALICE
BpeMd., Bonee TOre, 3a BpeMd pa3sBUTHA METOOCB MO-
Jenmupopanus Ha IBM npu pewennn zagad dynaa-
MEHTALHBIX M CMEXHEIX HpenMeTHBIX obnacTtell Ha-
KOIUIEHB! Lienbie OUDIMOTEKH HOATIpOTpaMM H QyHK-
nuii, oONervamux NPUMEHSHUE W PACHIHPSIONINX
BO3M(MKHOCTH MofenupoBanusa. M Bce ke B Hacrod-
Hiee BPEMS MNOHATHE «KOMIBIOTEPHOS MOAENHpoBa-
HHe» OOBYHO CBM3BIBAKT He ¢ (BYHIAMEHTATEHRIMY
AUCLHMILTHBAMH, @ B MePRYK O4Yepelb C CHCTEMHBIM
AHANKM30M ~— HallpaBleHHeM KUOEpPHETHKH, BlepPBhIie
3a4BUBIGUM 0 cebe B Hauage 50-X roAoR TPH Hecne-
JOBAHUH CJIOKHBEIX cHereM B OMONOrvH, Makpo3Ko-
HOMHKE, NpH CO3JNaHHK aBTOMATH3MPOBAHHBEIX DKO-
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HOMHKO-OpPraHH3alMOHHBIX CHCTEM YNPAaBJICHHA.

CHCTeMHEIH aHaTu3 CTPEMUTERBHO CHOPMHpPOBan-
Cf cHauana B BeCbMa MOSHOE HAaMpaBleHue Haykn ob
YIpPaBIEHUH CIOAHEIMHA CHCTEMAMU, a 3aTeM [10 Mepe
DA3IBUTUA — B METOIOJIOTHIO, 4 TOUHEE, B HEYTO De3-
Gpe}KHOC, TAHHCTBEHHOEG, MOCTYINIHOE TOJBKO CAMbBIM
MoryusM yMam. OHHM ¢ TOPIOCTBIO HA3BIBATH cels
CHCTEMHBIMM AHANMHTHKAME H, KaK H [10JI0XKEHO [0CIe
KaHOHHW3aLHH, BO3ERIANUCE HAJ ThICHYAMY HUHIKEHE-
POB U POrpaMMHCTOB, paboTas B TARHCTREHHBIX M1-
crutyTay. CucTemHoro Ananuza Cnoxuaeix, Ouene
Cnoxneix ¥ CobceM Crnokubrg Cucrem, nyGnukys
paboTsl ¢ HasBaHWAMHA THHA «T€OpHs NeKOMIO3ULIMK
CUHIYNAPHBIX, KBA3UNUHEHHBIX, HEPAPXUTECKIX MaK-
pocucteM pedrekenBHoro Tvnan. QFHAKO N0 HCTe-
YeHUK HEKOTOPOI0 BpeMeHH 00HApYKUIIACHL CTPaHHAS
OCcODEHHOCTL NoA0OHbIX paboT; OHM CYIUECTBOBATH
caMy [o cebe, a MEOTOUMCICHHBIE NTPAKTHYECKHE pa-
G0Tsl O CHCTEMHOMY AHAIM3Y M YIIPABJIEHHIO PEANE-
HbIMH O0BEKTAMH BLIIONHSAMCE caMK no cebe, Ges
Karol-nubo CBAIM ¢ ITHMHA TROPETHYECKHMY H3bICKA-
uHAMu. bBonee Toro, o0HapyXHgace cTpaHHAs 0COQ-
DEHNOCTE CHCTEMHOND AHATH3A; B YHCTOM BHIE Bech
OpeMET MOXKET OLITE CBENCH K HECKONBKAM, HHTYU-
THBHO JOBOJIBEO OPO3PAYHEIM «IPHHLIANAM CHCTEM-
HOTC asaIM3ay», BRITMANSUHM Kak Oubnefickue samo-
BE/IH, —— TPHHEUMO UEPapXWEHOCTH, MPHHNMI eXHH-
CTRa LieJIeH, TPUHILMT IMEPIKSHTHOCTH | AD.

Ofwas Teopua cWCIeM, KOHLENNAS KOTOPOi
Briepsrie Gbuta chopmyndposada B 50-e rogwt JI. Bep-
Tanasdu W KOTopas, Ka3lanoch Onl, JOIXHA COCTAR-
JIITE TeopeTHdeckdil GynIaMeHT CHCTEMHOIO aHANU-
34, CETONHA TaK e JlaNeka OT 3aBePUISHHS, KaK i B
60-¢ rozpl, €Y He CYMTATH HEKOTOPBIX PEe3yNbTaToR,
UMEHILHX HCKAIOYHTEIIRHO aGCTpaKTHbII:"[, MaTEeMAaTH-
Heckuil xapakTep, OCHOBHEBIE e METOABI H TIPOLIELY-
P, HCHONE3YEMBIE OOBIIHO IPH CHCTEMEOM aHallH3e,
38WMCTBOBAHE! M3 IPYTHX AUCHHTINMH. 3AMMCTROBAHEI
W ApyTrHe METOAR!, KOTophle OOLIMHO CBALIBAIOT ¢
CHCTEMHBIM 2HATH3IOM, — TEOPHS HI'P, TEOPUA NPHHL-
THA pELICHHH, MATEMATHYECKOE NPOTPAMMHPOBAHHE,
TEOPHA JIUHAMHYECKHX cHCTEM M Ip. bonee Toro, npu
THIATENBHOM PACCMOTPEHHA HCTOPUM BO3HHKHOBEHUS
U HEPCTIeKTHB PA3BHTHA CHCTEMHOIO SHANN3A HEelb3d
O0HApY KT faxe TeHASHUKH 3apOXIeHUs B EI0 He-
Apax eUHOTO TOAX0MA K AHATH3Y CIIOKHBIX CHCTEM,
He rosops yxe 06 ohopMIieHUM €ro B CTPOIVIO U 3a-
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KOHYEHHYH) TEOPUK, HATIOMUHAONIYIO N0 CTPOHHOC-
TH XOTH Dbl TEOPHIO CHCTEM MACCOBOTO 0DCTYXHBa-
HHA.

B yem e TyT steno? Kak 8bUTO ENEPBEIE 3aMedEH0
mpofpeccopoM B. I'. IOMuHENM M ETIOCIEACTBHM yTOU-
HeHo akageMHkoM H. H. MounceessM, kpynHeHIINM
COBETCKMM ClNENHAnHCeTOM B O00NACTH CHCTEMHOIO
#HAnMn3a, LEeHTPATsHOH NpoHeAypod B CHCTEMHOM
aHANK3E ABIAETCA TIOCTpoeHKE 0000IEeHHOH MoTenH,
orobpaxawiedl Bee GAKTOPR U B3AUMOCBA3M peanb-
HO# CHUTYallHH, KOTOPBIE MOTYT NPOABUTECH B IDO-
Lecce pelieHud. IHBIME CITOBAMH, [IOCTPOCHHE Mare-
MATHYCCKHX MOJeNel ABnAeTcs OCHOBOM BCETO CHC-
TEMHOIC aHANM3A, LUESHTPANBHLIM STANOM UCCHEA0BA-
HHA VT TIPOEKTUPOBaHNA M:000H CHCTEMBL.

KoHeuHo xe, T0 CPaBHEHUIO C MOPJbIM H 3BYYHBIM
TEPMUHOM «CHCTCMHBIN AHANM3», (MOAETHPOBAHUER
3BYUYHT KyJa Goiee CKpOMHO, TeM Donee 4To Xaxkmo-
MYy NMOHATHO — IJ0f0e MOASHHPOBAHUE COMPIKEHO C
NPU3EMIIGHHBIMHE BeIRAMH: cHOPOM, COPTHPOBKOR
ofpabotkell mamEEX. K TOMYy e 3TH 3KCUEpAMEB-
TAILHBIE AARHEIE ¥ (DAKTH! MoAYac oDNamareT LenbIM
PANOM HENPHATHBIX OCODEHHOCTEH: TO HX CIMLLKOM
MHOTO (H He ACHO, KaK MX Y4eCTh UIiM COKPATUTE), TO
WX CHIHIOKOM MAI0 (i He SCHO, IAe BIATh HEAOCTAIO-
wue). Hakoneu, daxTei/maHHBIE MPOCTO NMPOTHBOpPE-
Yar Apyr ApYTY WIH TOTO XYM€ — JAHHBIM Balilero
KONACTY HIM Oomnodedra. A ecnu aobaButh Cloja
IpoOeMbl BOCHPOU3BOAUMOCTH, TipoONeME!l TPOTy-
[IEHHBIX AAHHEIX, TPOONEMEI pasMepHOCTEH, TPYAHO-
CTH ¢ Opragu3anuel MOWcKa, HaxoIenda U CHCTEMA-
TH3Al(HH, TO CTAHET OYSBHAHBIM: B TaKWX YCIOBHIX
He J0 BBICOKHX CHSIOIIMX BEPLIMH CHCTEMHOI'O aHAa-
JM3a H o0mux TeopHil CHOXKHBIX CHCTeM. M TeM He
MeHee HMMEHHO MOJECIMPOBAHHE ABILAETCA CYTBIO CHC-
TEMHOI0 aHaTH3a.

Monenupoeanne npepctaBinser cobol OAMH U3
OCHOBHBIX METOHOB IIO3HAHUS, ABIAeTcH GOpMOM OT-
paxkennsa OeHCTRHTENBHGCTH W 33KITHOYEETCH B BRHIAC-
HeHHH HIH BOCHPOUIBEICHHM TEX WIH MHEIX CBOMCTR
pealbHEIX O0LEKTOB, NIPCAMETOR H SBIEHHR ¢ MOMO-
HIBIO APYTHX 00BEKTOB, TIPOLIECCOB, ABNeHMH nubo ¢
HOMOUIEIO abCTPAKTHOTO ONMMCAHMA B BUAE M300pa-
JKE€HMd, TIdHA, KapThl, COBOKYHHOCTH YpaBHEeHHH,
AJITOPHTMOB ¥ MPOTrPaMM.

BosMokHOCTH MOREMUpOBAHHS, TO €CTh MEPEHOC
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Pe3Y/LTATOR, NONYYSHHBIX B X0A€ MCCIEAOBAHHA MO-
Jenv, Ha OpUrdHAl, OCHOBAHBI Ha TOM, 9TO MOJEIE B
ONPEAEACHHOM CMbiCie oTo0paskaeT (BOCIIPOU3BOIUT,
MOJENUPYET, OUNCHIBAET, HMHTHPYET) HEKOTOPhHIC
UHTEPECYIOUIne HCCIeA0BaTeNd Hepthi obbekla. Mo-
JAETHPOBaHHE Kak opMa OTpaKCeHHE AeHCTBHTEAbHO-
CTH MHPOKO PacnpocTpaHeHo, ¥ AOCTATOUHO [IOMHAS
KnaccHQUKaIis BOSMOKHEIX BHAOB MOJENMPOBAHUSA
KpaliHe 3aTpyAHATENbHA, XOTA Obl B CHIY MHOIO-
SHAYHOCTH MOHATHUA «MOAEMb», LTHPOKO HCIOTb3ye-
MOTO He TONTEKO B HAYKE H TEXHHKE, HO U B HCKYCCT-
Be, 1 B 1osceAHEBHON *u3HH. TeM He MeHee npume-
HUTENLHO K ECTECTBEHMHEIM M TEXHUYECKAM HaykaM
YIPHHATO pPa3jiuyuTh CIEAYIOLIHE BHAB MOISITHPOBA-
HHA:

® KOHUEHINYARbHOE MOOCAUPOSAHIE, TP KOTOPOM
COBOKYIIHOCTE YK€ HM3BECTHRIX (JAKTOB WK Rpen-
CTABNICHUH OTHOCUTEABHO HCCNEmyeMore obbekTa
HJIA CUCTEME] HCTOIIKOBLIBACTCA C TIOMOILK) HEKOTO-
DBIX CTICNMANBHBIX 3HAKOR, CHMBONIOB, ONEPALHH Ha/
H4MU HBM C NOMOIIEIO €CTECTBEHHOTO MM HCKYCCT-
BEHHOI'O A3BIKOB;

* Qusuneckoe (Hamyproe) moderuposanue, NPH
KOTOPOM MOZENE H MOIENHpYEMEIH OOBEKT Ipen-
CTRBNAIOT Coboll peaneHble OGBEKTEI HIH OpOIECCHL
SARHOR UMM pasmuaHod du3udeckoil NpUpPoNLL, MpH-
YeM MeXIy NponeccaMH B ofheKTe-OpUrHHANLE W B
MOZEAP BEIOJMHAIOTCA HEKOTOPEIE COOTHOIIEHUS TI0-
H06US, BRITEKAOLIHE U3 CXOKECTH QUIMISCKUX ABITE-
HHI;

® CMPYKIMYPHO-BYHRKYUOHQIBHOE MOOEIUPOsanue,
IpH KOTOPOM MCJCIIAMA ABIAOTCA cxembl (Gnok-
CXeMEL), Ipaiuiy, YepTemy, AWarpammbi, TaGIHII,
PHCYHKY, NOTIONHEHHBIE CIELUATEHEIMA MPABHIAME
ux ofbeIuHeHUA B NpeobpasoBaHus;

* MaAMEMAMUYECKOE (ROZUKG-MAMEMAMUNECKOE)
Modenupoganue, TPH KOTOPOM MOAEAKEPOBAHHE,
BKJIIOUAA  [IOGTPOEHHE MOJENM, OCYLIECTBISSTCH
CPEACTRAMM MATEMATUKH M TOTHKH;

* UMUMAYUOHHOE (KOMNBIOMEpHOe) MODeRUpOsa-
Hue, UPH KOTOPOM JIOTHKO-MATEMATHYECKAd MOJAENE
Accnenyemoro ofwnexta npepcrapnser cofiol airo-
puT™ QYHKIVIOHUpOBaHWA 06bEKTa, PeanH30BAHHBI
B BUAC NPOrPaMMHOTO KOMIUIEKCE JIIA KOMITBIOTEPA.

Pazymeercs, nepeuncnennbie BRINIE BUIEL MOZIE-
THPOBAHHA HE ABNAOTCA B3AUMOHCKIIIOUAKMHME Y
MOTYT NPHMEHATLCA TIPH HCCHeNOBAHHH CIOMXKHBIX

06BEKTOB GO OXHOBPEMEHHO, JIMOO B HEKOTOPOH
koMBuramu. KpoMe TOro, B HeKOTOpOM cMbicne
KOHUENTYajBHOE ©, CKakeM, CTPYKTYpHO-(YHK-
IHOHABHOE MOJEAEPOBAHUE HEPASNHUMMEL MEXIY
coboH, Tak kak GIok-cxeMpl, KOHEUHO K€, ABJISHTCY
COelHANbHBIMHA 3HAKAMK ¢ YCTRHOBJICHHBIMH Omiepa-
LEAMH HAN HUMH,

TpaguuuonHo mon MonerupoBadyeM Ha IBM ro-
HHMAOCh b AMHMTALMOHHOE MOJERKPOBAHKE,
Moxuo, oaHaKko, yBUIETE, 4TO M OPH APYTHX BHAAX
MOJE/IHPOBAHNA KOMIBIOTEP MOMET OBLITh BechbMa
nonezed. Harpumep, npy MaTeMaTHUSCKOM MOMEHTH-
POBEHHH BbLINOJHEHHE OJHOIO H3 OCHOBHBIX OTa-
MOB — M[OCTPOEHHE MATEMaTHUGCKHX Moaenedl o
IKCNEPHMEHTANLHRIM JAHHBIM — B HACTOSHIEE BPEMS
NpOCTO HEMBICIIHMO 63 KoMIbioTepa. B nmocneanue
rogst §IAroaaps pasBUTHIO rpadrHeckore HHTEpHedi-
ca U rpadiyeckax NakeToB LIMPOKOE PasBUTUE MOMTY-
HYHJI0 KOMIBIOTEPHOE CTPYKTYPHO-(GYHKIMOHATLHOS
MOAeNHpoBaHke. [TONOXKEHO HAYANIO NpPUBJICYEHHA
KOMIIBIOTEPE JNAKE K KOHIEITYAILHOMY MOJSNHPOBa-
HHMIO, TAE OH HCIOb3YeTCs, HApHMep, IPH I10CTpoe-
HUH CHCTEM HCKYCCTBEHHOT'O HHTEIIEKTA,

TakuM 00pa3zoM, Me! BHIMM, YTO NOHATHE «KOM-
[IBXOTEPHOE MOMNENAPOBAHAE) 3HAMMTENRHO ILOHpE
TPAJHIHOHHOTO NOHSTHS «(MOAENUPOBaHHEe Ha DBM»
H HY)KOaeTcs B YTOUHEHMH, YUMTRIBAKIIEM Cerc-
JHALTHAE PEasIHH.

HaugeM ¢ TepMuHa «XoMIbiOTEpHAas MOASTEY, B
HACTOAISE BPEMA IOJ KOMIBIOTEPHOU MOAENLIO ya-
L BCEro MOHAMAIOT;

* YCNOBHBI® 00paz o0beKTa WK HEKOTOPOH CHC-
TeMBbl O6HEKTOB (MM NMPOHECCOB), OMUCAHHEIH C IMo-
MOILBIO B32UMOCBA3AHHLIX KOMITBIOTEPHBIX TaOITHIL,
Gmok-cxeM, AMarpamu, rpaduKos, pHCYHKOB, AHUMa-
LIHORHBIX (PParMeHTOB, THIEPTEKCTA M T.A. H 0Tolpa-
Karoumil CTPYKTYPY NIEMEHTOB 00BEKTA ¥ B3aHMO-
CBAI3K Mexzy HUMH. KoMueloTepHbE MOJIENH TAKOTO
BuAa OyieM HA3bIBATE CTPYKTYPHO-DYHKIMOHANb-
HEIMH;

® TIPOrpaMMy HJIH NPOTrpaMMHEIH KOMIDIEKC, [IO-
3BOMAIOIMHA ¢ TOMOLIBID MOCJIEHOBATEILHOCTH BEI-
HHCACHUA U rpaduieckoro oroOpaskeHHs WX Pe3yilhb-
TATOB BOCHPOM3BOAXUTh (MMHTMPOBATh) MPOLECCH!
byHxuKoHNpOBaHUS 00bexTa, CHCTEMBE! OOBEKTOB
OpY YCJIOBMH BOZACHCTBUA HAa 0OLEKT palIMyHbiX,
KaK mpasujio ciydaiHerx, daktopos. Taxue MoAend
6yneM Ha3bIBATE MMHTALMOHHEIMH,
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Komnviomeproe modeauposanue — METOJ peille-
HMA 3a74ud dHANTH3a WK CHHTe3a CIIOKHOH CHCTEMBI
Ha OCHOBE HCOONB30BAHMA €¢ KOMILIOTEPHOHR Moje-
n¥. CyTh KOMIBIOTEPHOTO MOAEIHPOBAHHUS 3aKTioue-
Ha B IOJYYEHHH KOJIWUYSCTBEHHBEIX W KauecTBEHHBIX
pesyasTaToB mo umeroinelca Mogenu. KadecTEeHHbIE
BLIBOOEI, MONMYYAEMEIE IO pesynsraTaM aganvsa, o-
3BEOMAIOT OOHAPY)KUTH HEHW3BECTHBIE paHee CBOHCTBA
CAOKHOH CHCTEMEL &€ CTPYKTYPY, AHHAMHKY PasBu-
THA, YCTOWIHROCTH, LenoctHocTs U Ap. Komuyect-
BEHHEIE BHIBOAL! B OCHOBHOM HOCHT XapakTep Mpo-
rHO32 HeKOTOpeX OyAymEXx Hnx oObACHEHWA IIPOo-
IINTBIX 3HAYEHHH TEPEeMEHHEIX, XapaKTepH3HpyKIIuX
CHCTEMY. )

TpeaMEeTOM KOMOBIITEPHOIO MONETHPORAHMA MO-
YT OBITE: IKOHOMHYECKAS e TenbHOCTh (QUPMEI HIH
GaHka, MPOMBIIUIEHHOE MpeanpuatHe, HH(opMaly-
OHHO-BBIYHCIMTENLHAA CETh, TEXHONOIMYSCKHH Tpo-
uece, J0bol peantHeE 06bEKT UNH Ipollece, HATPH-
Mep npoeuece uudrauuy, v soobue — mrobas croxkHas
crcTeMa. LlenH KOMOBEOTEPHOIO MOOENHPOBAHHA MO-
ryT OBITh Pa3nNNuHBIMH, 0JHaKD Haubonee d9acTo Mo-
OeNEPORAHME ABAAOTCA, KAK YXKE OTMRUANOCE pPaHee,
UEHTpaNbHOE mpouedypoif CHACTEMHOTO adallk3a,
OpHYeM [0[ CHCTCMHEBIM AHATHIOM MOHHMAEM CORO-
KYITHOCTL METOMONOTCHUECKHX CPEACTB, HCIONB3Ye-
MEIX OJI8 NOATOTOBKHA M OPWHATUS pelneduii 3K0HOo-
MHUYECKOro, OpPraHM3AlHOHHOIC, COIMANBHOTO HIH
TEXHWYECKOTO XapakTepa.

KomnpioTepHad MOOENs CAOKHON CUCTEMB! JOTTH-
Ha, TIO BO3MOMKHOCTH, O0TOOpaxaTk BCE OCHOBHBIG
(hakTOpPhl M B3aUMQCB3M, XAPAKTEPHU3YIOHINE PEAlb-
HbIE CUTYAlMH, KPUTEPHH W orpaHuyenus. Monems
LOMKHA ORITh FOCTATOUHC YHHBepcanbHolf, ITOOH

VIK 681.327

ONMUCKIBATE BIIHM3KHE N0 HA3HAUCHHIO OOBEKTHI, ¥ B TO
e BPeMf JOCTATOYHC OPOCTOH, YTOOEL O3BONUTH
BEINONHHTE HeoOXOAMMEbIE WCCACHOBAHUA C DAIYM-
HBIMA 3ATpaTaMu.

Bce 370 rOBOPHT 0 TOM, 4TO MOJENHPOBAHME CHC-
TeM, PACCMATPHBAEMOE B LIGJIOM, [IpeIcTaBNgeT coboH
CKOpEe HCKYCCTBO, YeM ¢(OpPMHPOBABLIYIOCH HAYKY C
CAMOCTOATENLHEIM HabopoM CpecTB oTOOparKeHus
AplleHH{ M upoueccos peansHore mupa. I[lostomy
HCKIIOYATENEHO CJOXHBIMHE  SIBJSIOTCA  TIONBITKH
KIacCHGWKALIMY 38084 KOMIIBITEPHOIG MOASTUPOBA-
HMS WIH CO3JAHUSA JOCTATOMHO YHHBEPCANLHBIX HH-
CTPYMEHTANBHEIX CPEACTB KOMITBKTEPHOr0 MOJIENn-
pOBaHUs NPOH3BOTEHETX 0OBEKTOB,
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O.E. Bopobbes

Katpeapa MaTeMaTHyeCKMX METCAOR M MHOPMAMOHABIX TEXHOTIOTHA B 3KOHOMEKE

AHAJIN3 MOBEJEHMA NOJBIOBATEJIEA BEB-Y3JA HA OCHOBE
TEOPAHM MAPKOBCKUX IIETTEH

B  Hacrosmiee BpeMs Hamuuume Bef-ysma
CTAHOBHTCA BeCkMa BaWHBIM 1N COBPeMeHHOH
(dupmeL B cnyuae senenus Onineca qepes Uuteprer
QOHMM H3 TNIPUOPHTETHBIX  HaIparRjJeHHH pabotThl
68

HHdopMaHoHHOR  cmyX0bl CTAROBUTCA — aHAItH3
pabotel BeG-yana u mommepxanue ero paboTocno-
cobHOCTH W (WHKIUOHANEHOCTH HA HOIDKHOM YPOBHE.

Has opranmzamuu paGotel Be6-cafita cymecTeyer
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fonsuiodt BEIBOp nporpamMM, GONBLIMHCTEG H3 KOTO-
peIX 00NnanaroT 0a30BEIMU (YHKUMIMA MOHHTOPHHTA
W ananuza paborbl. B nawuHol crarhe B KadecTse
npEMepa nporpamMuere obecrmedeHns OydeT pac-
cmotpern Web-ceprep Microsoft Internet Information
Server, paboTaiomMi 1104 YrpaBlieHueM OnepaloH-
HO#H cucTembl Microsoft Windows 2000, Tak kak oH
SBNASTCA WHPOKC PACOPOCTPaHEHHBIM. [lomyyenHee
AN JAHHOIC KOHKPETHOTO CHyYad Pe3yNbTAThl MOIYT
OBITH ananT#poRaHbl k NpyrumM BeG—cepeepam.

Haubonee pacnpocrparennrie Bed-ceppepnl co3-
JatoT (aiiiel, cosepKalue CUCTEMHYIO HHAOPMALIHIO
00 ux dyHKIMcHUpOBaHWM (R JaneuelmieM — Jor-
daines). [anvasg uaGOpMALIN CAYKHUT GCHOBOR AnA
onpcaeneana GyHKNHOHATEHOCTH paboTel Beb-ysia.
Osna Moxker ObITE WCTIONBE30BAHA HETOCPEACTBERHO
TG0 COOTBETCTRYIONMM 0Opasom obpaborana.

Ha ocnose nor—(afinoe MoryT Obith onpejesiesnl
HECKONBKO TPYIIN I10KasaTenel, XapakTepusyIOnX
paboty Be6—ceprepa:

— HHpopManyua 0 padoTe BCETO cepBepa B LEIOM
(rpaduk KOIMYECTBA NOMBL3ORATENICH B pasIHyHbIE
MOMEIITL! BPEMEHH W [THY HeJein);

— uHdopManus O 3anpalpBaeMblx Be@-crpa-
Hulax (dacToTa obpalenys K CTPaHHIE B 3aBUCHMO-
CTH OT BpeMEHU};

— WHpOpMALIMA O TOBGAGHUH UOAB30BATENEH
Be6—cepsepa (rpag mocemieHrs IONB30BATENEM Of-
penereHubX Beb—CcTpardll, BEpOATHOCTHRIE XApaKTe-
PUCTHKH).

CyluecTsyrolnke Ha HACTOALNA MOMEHT CpPeacTBa
aHanuia nor—gaiinor Beb-cepBepa INpercTaBIAIOT
TIEpBLIE ABE IPYIIIEl HoKasaTeneil B IOMHOM 06bheme 1
obeclleunBarT MIOACYST TONEKO HaubONee Ga3OBEIX
TiokasatesIell NoBeNeHHA MONbL3OBATEN, XOTH HMEHHO
OHM ABJAIOTCA OJHHMH H3 CaMbiX MHGOPMATHEHBIX H
AKTYaNBHBIX.

HanGonee pacnpocrpaneHHble aHaTH3aTOpbl NOT—
¢alnoB NpescTaBILIOT CNEAYIOMAE TOKA3ATENA MO~
BeJEHMI TIons30RaTeNel BeG—ceppepa:

— CTpaHulpl, ¢ KOTOPLIX HATHHAETCA TPOCMOTD
caiita (4acTora Beibopa);

— CTpaHMIBl, ¢ KOTOPBIX 38REPUIACTCA NPOCMOTD
caliTa (4actoTta reGapa);

— YacToTa IPOCMOTPA CTPAHUI,

— BpEMA IpocMOTpa cTpasul caiita (MEHHMAIhL-
HOE, MaKCHMANEHOE, CpeliHee);

~ TOpaoK IPOCMOTPA CTPAHKIL HA calite;

— rmybrHa npocMoTpa calita (KOMWYECTBO Hpo-
CMOTPEHHBIX CTPEHMIL);

— BpeMA HaXQKIEeHHA IONb3oBaTeNnci Ha cafite.

JlaHHEbIe TOKa3aTeNnH NO3BONAKT TOIYIATE HEKo-
TOPYIO MH(OPMAUMIO O ITOBEJEHMH NOJIb3OBATENEH

Be6-caliTa, HO 00Ma48F0T CREAYIOIAMY HEQOCTATKA-
MM:

— B rocienHes Bpems Bce Oonelie caiitoB co-
JEPHMT UHTEPAKTHBHBLIC MHOTOOKOHHBIC CTPaHWIIEL,
cO3aHHBIE HAa OCHOBe TexHonoru# ASP, ISP, CGl u
T.7. AanHsle cTpanulkl ofpabaThlBAOTCA AHATH3ATO-
paMH KaKk ofHa CTpaHWNIa (HanpuMep, main.asp), To-
2 KaK B paMKax €€ TOb30BATENE MOXKET OCYILISCTR-
JSTE HABMTALMIC [0 BCEMY CaiTy, BBIMONHATE He-
CKOABKO PasIMYHBIX NeHCTBUM,

— OTHeT 0 MOpAAKE [IPOCMOTPa CTPaHuULL Ha cakite
HeuudopmaTHeeH — OH comepkuT 1-2 HanGoee YyacTo
UCTIONL3YEMBIX TTYTH ITPOCMOTPA CTPAHUI M DONblioe
KOTHYECTBO PeiKO UCTOMB3YEMEIX TIyTEH mpocMoTpa
CTPaHnII, PB,I],I{O HCIIONB3IYEeMEBIE IIYTH [MPOCMOTEpa
CTpaHHll HHUKAK He CrpYNIHPOBAHBI MEXIy CcoOof,
qTo 3aTpyZHAeT uX aHanms. HeobxoamMm Gonee ynob-
HBIH 1 MHGOPMATEBHEI MEXAHU3M ONHCAHHA TOBE-
JAEHWA ronbioeatenei Beb-yana.

Jd VCTPaHeHHa OMUACAHHBIX BRIIE HEROCTATKOR
Mpeiaraercs paccMaTPUBaTh HAaBHTALHNI0 MOJL20BA-
Tened BHYTPH WHICPAKTURHBIX CTPAHML,, TONE3YACH
JononsurensHoit  undopmanned, mnomydexHHoft W3
nor-alinos, a TakKe pPacCMATPHBATh POCMOTP
CTpaHMY [fonbsoBaTeneM Beb-yinma kak MapKOBCKHH
TIPOLECC M OITHCHIBATE €r0 Lemhi Mapkora.

Pafora nonb3osarens ¢ BeG—-yanoM npeacTaBageT
coboli npocMoTp HocnesoBaTensHocTd Beb—cTpanurl.
Tlpy OTKpBITMY CTpaHMIB! [TOJB3IORATENE HIYyHaeT ee
COJAEPKMMOE M IIPUHUMAST pelleHye O Mepexoge Ha
CIeAyIOIYE0 cTpaduly Wau o pabote ¢ Tekymeit
crpannuei. Takum oOpa3zoM, ONHCAHWE NOBEASHHSA
TOJIB30BATENA JOMAKHO COAEPHATE MH(OPMAILMIO 0
BEPOATHOCTH BrIDOpa UM TOH WK MHOA cTpaHuLM W
BPEMEHN Haxosknenusa Ha Hell, Takyio BOSMOXHOCTH
npefocTaBnAer annapat MapkoRCKaX UeTnei,

Copepsxumoe BeS—ceprepa MOKHO OIUCATE B BH-
Zie rpada, B KOTOpOM Kakias Beplinna OyneT cuMBo-
JH3NPOBATE KOHKPETHYHO Beb—crpanuuy, a pebpo —
BO3MOMHBIH TIepexo MEKIY cTpanuamu. lipocmotp
nonesoBatencM BeG—cTpanuy, takum obpazom, Gy-
JeT ONHCHIBATLCE MYTEM B TaHHOM rpade. JIma kax-
NOro HOBOTO NMOAB30BaTens Beb—cepsepa nyth B gaH-
noM rpade OyIeT ABNATHCA HEKOTOPRIM CIyJaHHBIM
MPOLECCOM MEPEX0ia OT ONHOH CTpPaHHLIBl K APYrod.
Hausbtl npouecc OYAET ABNATHCA M2PKOBCKHM Ciy-
YAHHEIM npoteccoM, T.K. cornacHo [1] «cmyuadiubiit
pollece, NpOTeKADMNH B cucTeMe S ¢ AUCKPETHBIMU
COCTQARHMAMY Sy, 59, ..., §; HAIBIBACTCH MAPKOBCKMM,
eclé ANA NIo00ro BpeMEHH fy BEPOSTHOCTE KAKIGTO
W3 COCTOSHUH CHCTEMEI B OYIIYINEM ... 3aBUCHT TOMNb-
KO OT €€ COCTOAHMA B HACTOIIIEM H HE 3dBHCUT OT
TOro, KOTAa H KaKk OHa TIPHIINA B 3T0 COCTOTHHEY.
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JlaHHoe oripeneneHHe NOAXOMUT K NOBEASHAK) MONL-
sosarens Beb—yana, T.x. HaBUrauus no caity W npo-
CMOTP CTPaHHL, ONPENENAOTCH COASPHKHMbIM TEKY-
el CTPAHHLB! H UMEKOILUMHECS HA HEH CCRITKAME.

OcHoBHOH 3afauell WCCNENOBAHMS MAPKOBCKOM
Lenu ABISeTC HAxXOKAcHUE De3yCITOBHEIX BEPOATHO-
CTel HaxoxAgHHd cHeTeMBl S Ba moboM (kM) ware B
COCTOAHHHE §; . B mpunoxkenud k Beb-yny 3T0 o3Ha-
4aeT BRIYHCIICHHE BEPOATHOCTEH HAXOMKIEHUS MNONE-
30BaTens Ha - cTpanuue Ha mobom (k-M) mware.

Janneie BEPOSTHOCTH MOMKHO BBIYMCITHTE [0 Cle-
Ayronieit fopMyne:

PU= L p k=D gy (=125 7= 1,2, 0m),
' (1

Toe n — YHCAO BO3IMOXKHRIX COCTOSHHMA CHCTEMEI,
p,;(k) — BEpOATHOCTh HAXOXNKACHUA B j-M COCTOSHHH

Ha k-M mrare, p, . — BEPOATHOCTh NepeXofia i3 i-ro B

Jj-e cocTodnue, p(k —1) — BEpOATHOCTL HAXOWACHHS

B {-M COCTORHUH, BEIMHCIEHHAH JUIS NpelsiayLiero
1ara.

And onucanug nopefeBHA noibh3oeaveicii BeG-—
y31a, © TOYKH 3PEHHS TEOPHNM MapKOBCKHX [enei,
HeofX0mUMO IpeABAPMTENbHOE BbIYMCIEHHE pPsda
MAaTpull, COACPKAIMX HeoOX0aUMYI0 HHGDOPMALD.

Bo-mepsrIx, 310 MaTpHIIa MEPeXoJ0B MONb30BaTE-
Je# 0T ¢TpaHMiubI k cTpandme (rabn. 1), cogepxanias
KOJIFYECTBO NEPEXQAOB ITOAL30BATENA C HCXO,U,HOH
CTpasuiEl Ha cienyomyio. Ee co3jaHue BO3MOXKHO
Ha ocroBe 00paboTky Aor—obaiinos Beb—ceprepa, T.k.
CHH COAepXaT UADOPMALMIO O 3alpalllHBACMAIX
cTpahuuax, [ obecueyeHys KOPPEKTHOCTH BOCCTA-
HOBAEHYS MH(OPMALMH O MEPEXOAaX MONb30BaTENCH
HeoBXOMUMO TaKKe CO3maBue (HKTHBHBIX CTPARUI]
«Bxon #a cafir» u «Brixoq ¢ calitay.

Tabauya |
KonuyectBo nepexoaos ¢ ucxoatoik
CTPAHHULI Hi CTETYHIYID

Hcxoauas CTpaHMiE]

CTpaHuna

Berxoji | Mroro
c cafita |(cymmal

213

1 123
6|4 5 21
83
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Bo-Bropslx, 310 MarpHua 4acToOThl NEPEXOAOB OT
CTPaHHLLI K cTpaHuue (tabn. 2), xoTOpyl MOXHO
BLIYMCTIMTL N0 CNERyRoleH GopMyre:

) M,
P ;;(A) = —nﬁ' ’ (2)

roe n i 06Luee KOAHYECTBO MEPEXOA0E NMONIE30BA-

Tend OT cIpaHuupt j, M, . — KONMMYECTBO IepeXooB

)
MOJIB30BATENS OT CTPaHHLEL j K CTpaHHILE 7.

ITpu pocrarouno GonpuioM xonudecTBe Halo-
JeHnit (onynspHEE calThl AMEOT OO0 HECKONbKHX
TBICHY HOCEIUEHUN B MECAl) 9acTOTH Mepexoja or
CTpaHMLL! K crpanuue OynyrT nprdnmxkartecs K yc-
JIOBHEIM BEPOATHOCTAM TEPEXCAOR [Z].

Tabauya 2
¥ CI0BHEIE ECPOATHOCTH NEPEXO0E CO CTPAHNIIES
Ha CTPRHHILY

Hexonnas CTpatHIb Boixox | Wrore
CTpasmna |-y 9 3 | ccakita | (cymma)
1 0,11 1 0,22 § 0,33 0,33 1
2 0,29 1 0,29 | 0,19 0,24 1
3 021 | 0,42 | 0,16 0,21 1

KpoMe TOro, Ha OCHOBAHHWM MATPUIEl YCIOBHBIX
BEPOSTHOCTEH Mepexopia co CTPaHMILBl Ha CTPaHHLY
no dopmyne (1) MOXKHO BRIYUCAYMTH BEPOSTHOCTEL Ha-
XOXJCHHA Nonb3oBarens Beb-yama Ha ToH HAM wHolH
CTpaHiLe Ha KaxaoM ware npocMorpa (rabn. 3). [Ipu
ITOM IpHHUMaeTCA, 9T0 Ha [-M Lare pacnpeneneHue
BEPOATHOCTEH M3IBECTHO, T.K. IONE30BATENE HAXOMNT-
¢ HA CTAPTOROEH CTPAHHMIIE.

Tabruya 3
BepoATHOCTE HAX0XKIEHHS NOIL30BATENRA
HA CTPARHHIIE (N0 INATAM)

Crpasmma HIara

1{2]3|4]35
Bxox na cepep 10|00 D
Crpammra 1 0 160,7103102)01
Crpannua 2 0(02(03|03!02
Crpandua 3 0]l 01020203
Breman ¢ cepeepa g lo1{02]|03|04
CymmapHas BeposTROCTS | | | ] 1 1|1
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1,0 1--

Buixog ¢ caidta

—=— M3ofpaxkenwa 708 apoR
——— OcHop Har-Ea30s an MaTpaua I
HoB oCTH

CrapToBan cTREHula

— pacdeT MarpHlbl YCIOBHBIX
BEPOATHOCTEH IEPEXONOB MONB30-
BaTeNnei;
pacieT MAaTpHlel BEpOSTHO-
cTell HAXOWICHHA TONL30BATENCH
| Ha cTpaHHIAx caliTa;

i — rpaduveckoe w300pa¥eHHe
| BEPONTHOCTH HAXOXIEHWS TIONL30-
|
|

BaTene# na caite.
JIaHHbH TMOAXOA K KCCIeqoBa-
HHID TIOREACHUS TIONB30BATENEH

weasl  Beb-yiza u paspaboTanHoe nOpo-

....... LI B S B S s B B e B B e

=
o R -+ =

LLlar npocmoT pa Beb-caira

BepoaTHOCTS HAXOKNSHHA [OE30BATEIEH Ha caliTe

ITpumep rpaguueckoro M300pakeHHI BEPOATHO-
cTell HAXOXOEHHA MOJE30BATENEH HA CTpaHALAX
Beb-yana npusegeno na pucyske. Ha ocHOBaHMH ero
MOXKHO CYAWTE O TONYJIAPHOCTH TEX HIIH MHBIX CTpa-
HUL, BpeMeHH HaxoxAeHUs TIONb3oBaTelell Ha cTpa-
Hulle 1 AMHAMWKE TIONB30BATEREH,

Takum obpasoMm, mOpeanaracMoe TPOrPaMMHOS
obecriedenne ang nposefienns aHanuza Jor—dainos
Bef—cepeepa Microsoft Internet Information Server
TPEINOaaraeT peand3aluio Crefyronled mocnenosa-
TeNbHOCTH AeHCTRMMN:

— NpoBeASHHE aHANA3a Jor—(painos cepsepa, 3a-
mHCE B §a3y HaHHAIX HHOOPMAITHH O MoCIeI0oBaTe k-
HOCTH OTKPHITHA Bef-CTpaHuIl 1ONb30BaTeIAMY;

YK 681.39.06

T
[=]
=

rpaMMHOe  ofccredenne  MOCYT
GBITE BOCTpeOOBAHE! NpeANpHATHS-
MH, HMEIOIIHMH AKTUEHO HACHONB-
ayeMiii BeG—y3en (8 ocobenno-
cTH — HHrepuer-marasun). Jane-
HelllIMM HalpaBleHUEM HCCIEROBAHHA B paMkax
JaHHOH mpeameTHoit obracta sBngeTcd bonee rybo-
KOe H3yUeHHe MORSIEHHs NONb3OBaTeNeH B HHTepe-
cax 00oCHOBAaHHY pekOMEHOaldd 1o YCOBEpIIEHCT-
BOBaHHIO aHATH3HpyeMoro Beb-yana.

CTIMCOK JJUTEPATYPbI

1. Peswoz 4. llerm Maprora / Tlep. ¢ aHrm,
B.K. ManuHoBCKOrO. — M.; POOH, 1997, — 432 ¢,

2. Benmyenv E.C., Osugpog JI.A. Teopus aeposrso-
CTeH ¥ ee MHNeHepHEle apanmxenud. — M.: Buew, mk.,

2000. - 480 c.

A. H 3yes, M. B. Moxos

I{aq:ueﬂpa MATCMATHYECKHX METOJ0B H HH(E]OpMaHHOHH])IX TEXHOJIOTHH B 3KOROMHEKE

OCOBEHHOCTH MOCTPOEHHA BHTEMITOPAJIBHBLIX BA3 JAHHILIX

Tlpu cosparuu BpemeHHOE Oaim nauubXx (BJ)
0coOEIH BHTEpEC OpejiCTABIAIOT HBA OCHOBHEIX Bpe-
MEHHBIX aclekra. Bo-uepsblx, 210 ONepalHeHHOES
BpeMs, KOTOpOe ompedelsier, koria 3anuck B BJI,
npencTasngoman cobolt HekoTopel# dakT, 3aHeceHa
u obpaborana epemennodi CYB/I. Ilone3opatens He
MOXET CaMOCTOATENIBHO HM3IMEHATH OIepalOHHOS
BpeMd. BTOpeIM acnexTom SBNAETCH BPEMA AKTYAlk-
EHOCTH 3AIMCH, KOTOpO€ YCTAHABIMBAET, KOTHA 3Ta
3aIHCh aKTYaIbHa B MOAENHPYeMoil TIpeAMeTHOI 06-
nacTd. BpeMs akTyamsHOCTM YCTAHABNHMBASTCA [MONb-
30BATENIEM UM 3AMOTMHACSTCH IHAYSHWAMU 1O YMOI-

uanuio. CYDBJl, HOCTpOEHHAA C MCIQIL30BAHHEM
0DoHX TUTIOB BpeMeHH, HASKBAETCA OUMEMROPATLHON
[1].

B Tabn. 1 mpeacrapneHo OuTeMNoOpalibHOE OTHO-
merne CTYHAEHTHIL. OBo ONHCEIBAST NpPHHANTIEK-
HOCThL CTYHEHTA TOW MIE MHOW rpynme. I'pagynip-
HOCTE BPEMEHH B 3TOM OTHOWEHHM —~ 1 genn. Bpe-
MeHHAS HHOOPMANMA 3ANHCHIRAETCS C DOMOLIBIO
HONYOTKPEITOrO0 BpeMeHHOTo MHTepsala, rae B —
HAYalo OUEPALMOHHOTO HHTepRaa, T E — KOHEL] Olle-
parHoHHOrO EHTepBaNd, a VB 1 VE — c00TBETCTBEH-
HO Hagano H KOHEN HHTEPBaNa AKTYaJIBHOCTH.
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NOW - crietmanbibiil Mapkep, 0603HAYAIOIITH HEOT-
PaHMMEHHOCTh HHTEPRANA CBEPXY.
B npusexenrom B Ta0x. 1 npuMepe B OTHOLIEHHE

LII0C ¥ Y3HATH, KaK BRITIAKENE IpeaMeTHas 061acTs,
Hanpumep, 20 aBrycra. JIng 3T0r0 HeobXOIHMO BRI-
[IONHUTE 3aIIPOC, IPEACTABIEHHEIH Ha pHc. 1. Pesyis-

TATOM 3TOTO 3anpoca OyAer or-

Tofnuyg ] HOIIGHHE, IpENCTABNEHHOE B
tabn. 2. Kak sugum, Takoil nop-
Vims Upynna B TE VB VE X0Z, TO3BOJAET COXPAHWTL WH-
Heanos AT-11 10.07.2002 30.08.2002 01.09.2002 NOW dopmarimo B BJl o cocTosHHM
Iferpos IId-11 10.07.2002 NOW 01.09.2002 NOW npeameTrod 00nacTH Ha mo6oi
Heanos TId-12 30.08.2002 NOW 1.09.2002 04.09.2002 | mpomexyTok BpeMerd. OmHako
Heanos oo-11 02.09.2002 NOW 04.09.2002 NOW pa3paboTUHKy TPHEETCH YYHMThHI-
BaTh BPCMEHHEBIC ACMEKTHl IIPH
CTYZEHTHI 10 uzons 2002 r. 66T 3aHECEH KOPTEK
(MBanos, AT-11, 10.07:2002, NOW,
01.09.2002, NOW). [TogpasyMeBanocs,
YTO CcTyleHT MBAHOB 3auMcieH Ha Hep- Tabnuya 2
BHE xypc B rpymy AT-11 ¢
01.09.2002 r. no Hactosee Bpems. Ogn- M Vpyoma 1B 1E VB vE
HOBPEMEHHO ¢ HHM Tak¥e BRI 3auicneq ¥pamnon AT-11 | 10.07.2602 | 30.08.2002 | 01.09.2062 | NOW
cTynent Ilerpos B rpynny fId-11. Og- Herpon | II®-11 | 10.07.2002 NOW | 01.09.2002 | NOW

Hako 30 aprycra crygent Upanos nanu-
can zagenenue ¢ rpocsbolf pepesecTH
ero B rpynny [Td, yrobu 0B MOT YUIuTE-
¢ BMECTE ¢o cBOHM Jpyrom [TeTposemM. Oneparop
CHUCTEME! BHOCHUT HIMCHEHUSA, KOTODhIS aBTOMAaTH4e-
CKH W3MCHAKT HEPBYK 3alMck, 3T0 HeoGXoauMo,
4TOOB! YKa3aTh, 4TO HHGDOPMALMS B MepBOM KOPTEKE
ycTapena 1 He ABMALTCA akTyaneHOH (Takag omepa-
LA, [0 CyTH Iefa, SRIIeTcd JOrHIeckuM yIaneHueM
yundopMarn U3 BpemeHHGH BJT). B pamkax sToii e
onepanuu 3adocuTea TpeTHi koprex (Keanos, Td-
12, 30.08.2002, NOW, (1.09.2002, NOW). [Tosguee
okaspiBaeted, 9To Ilerpor 3auscnen B rpynny 11Q-11,
n03ToMy HBaHOB ¢ 4 cenTslpa NepeBoanTCS U3 IPyI-
nel [1®-12. Bpems ak1yalbHOCTH TPETHETD KOpTeska
MONRPUUMPYETCS, M 3AHOCHUTCH YETBEPTHIH KOPTEX
(UBamos, IId-11, 02.09.20602, NOW, 04.09.2002,
NOW). Taxum obpasom, 8 BJ Xpauutcs mcueprsl-
BAKIad UHAOPMALRI O TOM, UTO OPOMCXOAHIO B
MOAENH NpenMeTHOH o0nacTH.

Teneps crenyer paccMoTpers TO, Kakum oSpasom
BPCMEHHBIE MAPKEPE! MO3BONAIOT BEPHYTHCH B IIPO-

Select * from CTYIJEHTAI where
TB<="20082002" and TE>="20.08 2002"
Pue. 1. 3anpoc o coctosnuu BJI ua 20 asryera 2002 roga
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[IPOSKTHPOBaHUH, pa3paloTKe CHCTEMBI H AOCTpOE-
HUY 3alPOCOB. Honee Toro, HH OOHA COBpPEMEHHAR
kommepueckad CYBJ] B nocratounoi Mepe He moj-
JepkyBaeT BpeMerHyro ceManTuky TSQL [2].

Jns pewends 3ToH mpobiieMbl MBI Npe/UIaraeMm
HCHONL30BaThs 00bluHYI0 pensmuonayie CYB]l, ob-
palieHdd K XOTopoit NpOXOIAT uepes CnerHanbHoi
MOAY/Ib — TAK HA3LIBAEMBIH [POMEXKYTOYHBIH CUIOiH,
NPOSHUPYIOITNH BPEMEHHYI0 MOJNENb Ha pelsiiHOH-
HY®0. OYHKIROHANEHAS CXEMa TAKOTO MOIYJIA Npel-
crasnesa Ha puc. 2. Peanusanmg ero MOET Hpex-
cTaBiaTE cobofi  unu  ocobmit  mpaiieep  anA
YHHUBEpCANBEEIX cpencTs noctyna k BJT (ADO, BDE),
MM MAKeT npouenyp Ha cepsepe bJl, 1epes koToptie
BBI3BIBaeTCH Jroboe obpartienue k BpeMenHod B,

Takoit nogxon obnagaeT pagoM JOCTOHHCTE!

1) He Tpebyerca Momuduxarua PCYBI;

2) MAaXCHMANbHOE HCIOABL3OBAHUE YKE CYILECT-
BYHOLIRX TEXHOMOTHIL,

3) BOIMOKHOCTE  pealiusaliud  BpeMeHHOM BJ]
NpakTHYeckd Ha moboit CVEB]I,

K nemocraTkaM ke MOIKHO OTHECTY 3HAYHTEHLHOE
YECTHYEHHE Pa3sMepPoB M CIGKHOCTH cxemsl BII, a
TAKKE YMEHBINEHNE TPOH3BOIUTETEHOGTH CHCTEMEI B
HeaoM.
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= e m m e e e e e mme o \ CITHCOK JTMTEPATYPbLL
TSQL ! ! SQL 99
1 IT T ga |
b p{ EPCCPIAIROCOD L) T CHEPATOR KO —,—¢ . Tansel, 4. U. Et af (ed.) Tempo-
Ownbixa ': V\ ,’ E ral Databases: Theory, Design, and
-« ; Bpemennkle ‘| PCYBI Implementation. — Bridge Park-
:. MCTAIAHHEIC E way:Benjamin/Cummings, 1993.
Pesynstar ! v f 2. Snodgrass RT. (ed.). The
« ;I Tpoueccop sesoga [ E TSQL2 Temporal Query Language —
Tttt T ! Kluwer Academic Publishers, 1995.
Puc. 2. Monyns anantauui TSQL npuMcHUTENRHO K
pesiHonaci CYB]T
YK 681327

A H 3yes, CA Npuuecun

Kacl:c,upa MATEMATHYSCKHX MOTOO0B H HH(I]OpMaLlHOHHH){ TEXHOJIOMHH B JKOHOMUKE

CPEACTBA 3AIIUTHI JOKAJBHBIX CETEA

Bypueiii pocT HHGOPMAKMOHHEIX HCTOYHHKOSB, HO-
Bbl¢ TEXHONOTHM [TOWCKA B OTOOpAXKCHHA JAHHEX B
ceTd internet, a Takyke KOMMEPUHATH3ALNA ITOH ceTH
Henaior ee Bee Donee u Gonee npHBIeKATENBHOMN AT
PasNMYHEIX [PYNNI NOAB3IOBATENEH, BRIFOYAK KPYNHbIE
xopnopaip ¥ (usvdeckue nuua. Bee Gonblree wnc-
7O KOMMNAHMH NPHHUMAKT PELISHWA O BKJIFOYCHHH
cBoeit mokansyoi cetH B Internet,

QaHako Hapsy ¢ IDHPOKWM CTIEKTPOM EO3MMKHO-
CTeH, nNpefocTaRIgeMBlx ceThio [nternet, TOSBAMOTCA
H HOBBie MpoONeMHBIE BOIPOCHI: KaK. 3AUIATHTE J0-
KANLHYIO CeTh OT HEeCAHKUMOHMPOBAHHOIO AOCTYINA,
KAK CKPLITL MH(OPMALIHIC ¢ CTPYKTYPE ¢BOCH GETH 1
€¢ KOMIOHEHTOB OT BHELIHWX OOAB3OBaTeNel, Kak
3AMUTHT CBOWX NONB30BATENeH, 3anpalivBalOuHX
cepsucH CeTn. J[ns pelucHEA 3THX, a TAkKE MHOMKE-
CTBA APYTHX BOMPOCOR BCE datlie uenons3yioT firewall
(Gpannmayap, 3KpaH HiId MeXKCeTeBOl QHIBTD).

Bpanamay3p - 5To cHcTeMa (MIE KoMOHHAL(ua
CHCTeM), MO3ROILIONIAA PA3AENuTh CeTh Ha ABE (Wiu
Bonee)uactu ¥ peanuszosaTh HaGop rpasun, onpexe-
TSUOLMX YCIORHA NPOXOXIAEHUA NAKETOB H3 ONHOM
4acTH B Jpyryso. Kak npaBuno, 3Ta rpaHALa NpoBo-
JMTC MEXKY JIOKAIBHOHW CETBIC NMpPEANpHATHS, XOTS

ee MOXKHO IPOBECTH W BHYTpH, B pesymutare Opau-
Mayap nponyckaeT uzepez cebs Beck Tpadwk H s
K&KAOTC MPOXONAINErs Nakera NPUHHMAET PelieHne
IPOIYCKATE €0 WIH 0TOPOCHTE.

CymecTsyromtie OpaniMay3psl CUILHO OTIHYa-
10TcA Jpyr OT APYTa KaKk Yo YPOBHIO 3allMThH, Tak u
No HCIONB3YeMbIM B HEX cnccobax zamuTsl. OnHako
DONMEIIMACTRO  OpaHaMayspaB, HOCTABISEMBIX KAk
KOMMEDPYECKUE MPOAYKTEL, MOXHO OTHECTH K OJHOM
H3 YEThIPEX KATETOPHi:

— GpasaMayspel ¢ HILTpalei IaXeTOR,

~ INHH3bl CCAHCOBOTO YPOBHA,

— LT3R OPUKRASHOTO YPORHS;

— OpaHAMay3IpBl IKCHEPTHOI'0 YPOBHA.

JNuse Hemuaorde GpaHAMayIpEl OTHOCATCH TONLKO
K OHOH M3 NepeulcleHHBIX KATErOpHi, eme MeREIIe
- B TOYHOCTH COOTBETCTBYIOT TEM ONPEHCICHHAM,
KOTOpble OynyT AaHB HUKE AN KaXKIOH M3 Karero-
pui. TeM He MeHes OHTh ONpPEAEICHHA OTPAXKAIOT
KTIOUERBIE BO3ZMOMKHOCTH, OTIUYAIIIHE OZHH BH]
OparAMay3poB OT APYIOro,

Bpaugmay3p ¢ dumasTpanneii makeroB nped-
crapngeT coboll MapuipyThiaTep mnd pabotaromyio
HAa cepsepe IporpamMMy, CKOHGNTYpHPOBaHHBIE TAKWM
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ofpazom, 4to0R QUALTPOBATE BXOIALIHE H HCXOAA-
LK€ TAKeTHl. BpanaMaysp MponyckaeT unmu oThpaKo-
BBIBAET MAKETHl B COOTBETCTRUM ¢ HHbopMalnued, co-
Aepxatueiica B IP-iaronoBkax nmakeTob. Hanpumep,
GonemMHCTBO OpaHIMayspoB ¢ QHABTpalFed nake-
TOB MOXET UpPCIYCKaTh WK 0TOpaKoBBIBATE MAKETEI
Ha OCHOBe WH{OPMAalUH, IC3ROIAICIIER accOLMHpo-
BaTh JAHHEI MAKeT ¢ KOHKPETHREIMUE OTHPARUTENEM H
HoTyyarenieM, KOTopas MOKET COCTOUTE U3 CIeNylo-
IIHX 3JeMCHTOR:

— gipeca OTIIPABUTET;

— aapeca OIYYaTens;

— UH(OPMALHT O NPHIQKEHA HIH TPOTOKOIIE;

— HOMepa NOPTa HCTOUHHKE;

— HOMEpa NOPTa TyHaTens.

Bce sapmpyTH3aToOpsi BBIIONHAIOT (QURLTPALAIO
NaKeTOR, UTO0 k! ONpedeNHTh, KyAa ere Hy>KHO Hafpa-
BuTh. bpaHaMay3p ¢ PumETpanuc# NakeTOB, KpoMe
TOro, Nepea OTHPABKOH MakeTa IIONYyIaTello CPABHH-
BaeT 3Ty uHdopMann0 ¢ Tabnuuell npaspn, B cooT-
BETCTEMM C KOTOPBIME OH A0JOKEH MPOIYCTHTh HIH
01tOpakoBaTh KAHHLIH TAKeT.

bpanaMaysp HPOJADIDKAST HpPOBEPKY A0 TeX NOp,
[oKa HE HaMpeT NpaBBNa, ¢ KOTOPEIM COTWacyercs
undiopmalis U3 3aroNoBKa naketa. Eenu GpagaMaysp
IIOJTydMN TIAKET, HE COOTBETCTRYIOIMH HH OIHOMY H3
Ta0AUMHBIX OpaBHI, OH NIPAMEHAET NPABHIIO, 3afaH~
HOE N0 YMOJIYAHHIO, KOTOPOE Takke OOMKHO OHTh
HeTKO OmpefencHo B Tabmuue Gpanamayspa. ¥z co-
ofpaxenult Be300acHOCTH 3TO NPAaBKUIc O0LITHO YKA-
3LIBAET HA HEoBXOAKMOCTE OTOPAKOBKH BCEX Take-
TOB, HEé YAOBNSTBOPAIOLIVX HA OJHO M3 TPaBAlL.

Hlazo3 ceaHcoBoro YpoBHS CREAUT 3a TOATRED-
KICHAEM CBA3H MEHIY ABRTOPH3OBAHHBIM KIIMEHTOM K
BHEIIHUM XOCTOM, ONPEACIAs, SBISETCS JIH 3AMpalTH-
BaeMbll ceanc ¢BA3H JonycTuMsiM. [Ipu dunsrpamns
AKETOB NITIO3 CEaHCOBOIO YPOBHA OCHOBEIBAETCA HA
uH(pOpMAHH, conepikanieiicad B 3arooBKax NakeToB
ceaHcoBOro yposud npotoxona TCP, t.e. dyHxumo-
HWDPyeT Ha JBA YDOBHH BRIIC, UeM OpaHIMAaysp ¢
¢$unmeTpauned makeros. Yrobet onpeennuTs, ABAIETCA
JIF 3alPOC HA CEaHC CBA3W AOUYCTHMEIM, IHTIO3 CeaH-
COBOTO YPORHS BBIIOAHAET IPHMEPHO CIISIYEOLIYIO
nponeaypy. Korna aBTOpH3OBaHHBIH KJIMEHT 3anpa-
IIHBAET HEKOTOPYID YCNYTY, LITi03 TPYHWUMAET 3TOT
3ampoc, IpOBEpss, YOOBNETBOPAET N KIHeHT Ha3o-
BEIM KpWTEpHAM QWIGTpaime. 3artem, AedcTBYs OT
UMEHH KIHEHTA, IIM03 YCTAHABIMBALT COSRHHEHME C
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BHELIHHUM XOCTOM H CJISIHT 33 BEUIONHEHMEM MpOLle-
Iypbl KRHTHPORaHHA CBA3H Mo mpotokoxy TCP. 3ta
mpouenypa coctout W3 obmeHa TCP-riakeTaMH, KOTo-
prie nomeuatoTes dmaramn SYN 1 ACK. Ilmos ce-
AHCOBOrO YPOBHZ "cuMTaer" 3alpPOLICHHEIA CeaHe
JOIYCTHMBIM TOMBKC B TOM CIIydae, €CiIH TPH BhINOI-
HEeHHH NMpOLEAYPhl KEHTHpOBAHUA cBAsH duard SYN
n ACK, a rtaxxe wmcna, cojepxammecs B TCP-
TIAKETaX, OKa3BIBAIOTCA NOTHICCKH CBAIAHHBIMU MEXK-
Iy coboil. Tlocne Toro kak uumo3 "onpeaenun”, 4To
FOBEPEHHBIH KIMEHT M BHEWHU{ W3 ABILIOTCHA
ABTOPU3OBAHHEIMK YuacTHUKaMH ceaHca TCP, U npo-
BEPHJ JONYCTHMOCTL JAHHOTO CeaHca, OH YCTaHaB-
MMBAaeT cocAWHeHHe. HauwHas ¢ 3Toro MoMenTa
LIM03 MPOCTO KOMHPYeT W [NepeHaNpaBlAcT MaKeTsl
Tyga ¥ o0paTHO, He NPOBOAA HUKako# (puikTpanyu,
OB noaAepKUBAeT TaOMHIY YCTAHOBISHHLIX COEAH-
HeHRH, NpOMYyCcKas JaHHEIE, OTHOCAIIHRCA K OJHOMY
M3 CEAHCOB CBA3M, KOTOphle 3adUKCHPOBAHEl B 3TOH
Tabnue. Korga ceanc sasepluaeTcs, NIT03 yAander
COOTBETCTBYIOIIHAHN JIEMEHT H3 TaOIEIEl M PA3pPRIBAET
llellb, HCTIORB30BABINYIOCA B JaHEOM ceaHce. [ ko-
MHPOBAHUE M [EPEHANPABISHHI [AKETOR B HI03AX
CEAHCOBOTO YPOBHA HCHONB3YKOTCH CHEHHANLHLIE
TIPHITOMKEHHS, KOTOpLIE HHOTAA HA3BIBAIOT KAHANEHLI-
ME [ICCPeIHHKAMH, IIOCKOIBKY OHM YCTZHABIHBAKOT
MeXIy ABYMA CETAMH BHPTYAIBHYIO LEMk, U Ka-
Hajl, 4 3aTeM pa3pellaloT IaxKeTaM TIIPOXOAWTh MQ
3TOMY KaHaly.

Ma03 npHKIAJHOTO YPOBHH [EPEXBATLIBALT
BXOJALHE H HCXOJALME HAKSTHl, HCTIONE3YET Mpo-
TPaMMLI-TIOCPEHHKH, KOTOpble KOHHPYHOT M NiepeHa-
TIpaBIAT HHQOPMALIIO Tepes N3, a Takke QyHK-
[{MOHUPYET B KA4ECTBE CepBepa-TOCPEAHUKE, HCKIIIO-
qas [IpAMble COSRHHEHUA MeX Ty JOBEPEHHBIM CEpBe-
pOM uIA KAREHTOM H BHEIDHWM XocToM. OJHAKO To-
CPEUHMKH, HCIONB3YEMBIE IIMO30M [IPHKIAIHOrO
YPOBHA, UMOIOT BaKHEIE OTIHYHA OT KaHAIBHBIX IMO-
CPEAHHKOB IIIF30B CEAHCOBOID YPOBHA: BO-IEPBEIX,
OHH CBA3aHEI ¢ NPHICKEHHUAMH, 4 BO-BTOPHX, MOTYT
(HIZTPOBAT: NAKETH HA NMPUKIAAHOM YPOBHE MOJE-
a4 OSI. B oTanune oT KaHAIBHEIX IOCPEOBHKOR, [0-
CPEAHHKY NPHKNAIHOIO YPOBHS NPONYCKAT TONEKO
HAKeTHl, CreHEepPUPOBAHHLIE TEeMH IIPHIOKEHHAMH,
KOTOpEIE MM IopyseHe ofcmyxmeare. Hanpumep,
nporpaMma-focpestuk cryxbbr Telnet moxer xomu-
POBaTE, MEPEHATIPARIATE K (MIETPOBATE ML Tpa-
duik, resepHpyeMsIi aTo# cmy:xboit. Fcnu B ceTH pa-
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60TaeT TONBKO LIIFO3 HPUKNAZHOTO YPOBHA, TO BXO-
AAUGIE M HCXOJAIIHE HAKETHl MOTYT IIepefaBaThCs
AU A0 TeX CIyX0, A KOTOPBIX HMEIOTCH COOT-
BETCTBYIOILHE MOCpeNHHMKH. Tak, eclu wmymo3 mnpu-
KFA/IHOTO YPOBHS HCIOJB3YET TONBKO IPOrpaMMbl-
nocpeasHxu FTP u HTTP, To o8 6yaer mpomyckarh
TaKeThl 3THX CAyx0, ONOKUPYS HpPM 3TOM NAKETHI
BCEX OCTaNbHBIx Cyx6. B oTauume OT nutro3or cean-
COBOTO YPOBHS, KOTOpPbIe KONHPYIOT H "caieno” nepe-
HATPABNAIOT BCE OCTYNAKUINE TAKETH, MOCPEIHUKH
NPUKNAZHOrO YPOBHS MPOBEPAIOT COAEPKHEMOE KakK-
AOT0 MPOXOAAUIErc 4epe3 NN MMakeTa. JTH Mo~
CPCRHUKH MOTYT (HIBTPOBATE OTAGNLHEIC BUABI KO-
Mas) 4Ny WHOOPMAUUH B TPOTOKOAAX MPUKIAIHOTO
YPOBHA, KOTOPEIC UM ROPYYEHO 00CTYKMBAT.
BpasaMaysphl IKCHEPTHOrD YPOBHS COYSTAIOT B
cefe 3MeMEHTHI BeeX TPeX OTMMCAHHBIX BBIIIE KATEro-
puil. Kax w Opannmayspbl ¢ QunsTpanuell naxeros,
oHn paloTaloT Ha ceTeBOM ypoBHe Mogmend OSI,
GHUILTPYs BXOASLIME M HCXOMAIHE IAKETH HA OCHOBE
posepky IP-aapecor u HoMepoB nopros. Bpanamay-
IPbl HKCHEPTHOIC YPOBHA TAKKE BAIMONHAIOT (hyHK-
IMHE (U032 CEAHCOBOTO YPOBHS, ONpPEAENAd, OTHO-
CATCH JIM MAKeTs! K COOTBETCTBYIOIIEMY ceaHcy. U
Hakowell, GpanaAMAyIPE! IKCTIEPTHOTO YpoBHS GepyT
Ha ce0d PYHKIMM 11032 IPEKAENHOrO YPOBHS, OHe-
HUBaA CONCPRUMOE KAKOTO NTAKeTd B COOTBETCTBHH
¢ DONWTHKOH Ge30macHOCTH, BHpabOTAHHOH B KoOH-
KpeTHOH opranmsanmi. Kax ¥ mmo3 npuxmagsoro

Y]IK 621 .865.8(03)

YPOBHA, OpaHaMaysp 3KCUSPTHOrO YPOBHE MOMKET
OBITE CKOHGUIYPHPOBAH AN OTGPAKOBKH [AKETOB,
CONEPKAaLlUX OMNPEsIeNIeHHBIe KOMAagahl KakoH-nubo
cnyx0el. OHaKo, B OT/IHYEE OT ULTIO30R IPHKIALHO-
TC yPOBHA, NMPH aHAIM3E AAHHEIX TIPHKIAJHOIO yPOB-
Hi Takod OpasiMaysp He Hapyllaer KIHeHT-
CepBepHOd Monenu Blaumopeiicteua B certu. [lmoz
NPHKRAqHOTO YPOBHY YCTaHaBIHBAET [IBA COSHHeE-
HHA: OAHO - MEXIY aBTOPUIOBAHHEAIM KITHEHTOM W’
IJRO30M, BTOPOE - MEKAY WUTK30M U BHEIIHWM XOC-
ToM. [Tocne 310r0 OH MPOCTO NEpechaeT UHBOpPMa-
HHI0 MEXIY 3THMH ABYMA COeAuHEHIAMH. HecMoTps
Ha BBICOKHH YpOBEHB 3aIUMTHI, GOECIIEYMBASMBIH M0-
AOOHEBIMY IINFO3aMH, TAKAS CXEMA MOXKET CKA3ATHCS
Ha NpOW3BOJWTENLROCTH paboTel. B upoTuBomonosx-
HOCTb 3TOMY OpaHAMAay>pEl DKCHEPTHOTO YPOBHA 10-
IIYCKAIOT NpAMbIE COSHMHEHHS MEXJY KIMeHTAMH Y
BHEIIHKMM xoctamu. JIna ofecneyenrs 3ammTel Tta-
KHe Opan[iMaysphl NMEpeXBATHIBAIOT B AHATHZHPYIOT
KDKABIA NAaKeT HA NPHKIAAHOM ypoBHe MoZend OSI.
BmecTo npuMeHeHHS CBA3AHHBIX € NPUNQKEHHEIMM
NPOrpaMM-IIOCPEAHUKOR OpaHAMAY3PBl 3KCIEPTHOTO
YPOBHA HCHOMB3YIOT CIEHMANBHBIE ANTOPUTMEI Pac-
no3HaBaHus W 06paboTkM JaHHEIX HA YPOBHE IPHIO-
EHHA. C DOMOIILIO 3THX aNrOPUTMOB [AKETH CPaB-
HHBAIOTCA C H3BECTHBIMH 1Na0NOHAMM JAHHBIX, YTO
TEOPETHUECKH HOMKHO obecneuuTs Gonee addekTun-
HYI QUIBTPALHIO T2KETOB.

A.B. Honanexuil
Kagenpa asromMarusaims u cvictem ynpasseHus

CHHTE3 I'IAJKO-HEJTMHEHHOH ANIPOKCHMHPYIOIIEH ®YHKIUM
CIAYYAHHOTO APTYMEHTA B CIHENMAJA3HPOBAHHLIX BLIMHCIATEISIX

AHATH3 TPOXMKAEHAA CIydalHOTO CHTHAIA X de-
pes cTarndeckue HenwHeHROCTH BMpa }(x) mmpoko
PaccMOTPEH B Knaccuseckol mureparype [1] ¢ onpe-
LENeHHEM H& BBEIXOJIE MX MATEMATHYECKOIO GKHUIA-
Hus  m, NPH 3a7aHHBIX QYHKIEIR IUIOTHOCTH pac-
npeflenesya flx) BXOAHOIO CUIHAIA, KAK

m, = EY(x)-f(x)dx.

Bo Beex cnyvasx mabmopaercs sdiexr craT-
CTHYECKOTC CrIIAKRBAHMA HCXOAHCH HETHHeMHOCTH
¥(x) no my(x). B mpakrmueckux 3agauax QyHKupO-
HallbHOro npeo0pa’oBaHHS CHOy4ailHBIX BXOAHBIX
CHTHANOB B KAYECTBE HEIMHEHHOCTU MOLYT HCHONE-
30BaTECA  CHEUHATH3UPOBAHHEIE BBIYHCIHMTEIRHEE
YCTPOWCTB&, BOCIIPOMIBOZANIHE QYHKIMH Y (x) Ha
NpUHLMNAX  KYCOYHO-TMHEHHOW ammpOKCHMALHU
(KJIA) [2], kak anmapartHo, Tak ¥ OpOrpaMMHO
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a,-x+b

a,-x+b, if x<x<x,

Ya (x) = 1

if —o<x<x

rae mnd ysactkos KJIA:  ji=1 .. m — ux HOMepa;
ai ... d, — KOIHIMEHTH HAKIOHOB; by... by ~
CMEILICHHA 110 OPAMHATE; X ... Xy — TOUKH KH3JIOMOB
[0 2pryMentTy. 371ech M pajee, 10 BO3MOXKHOCTH,
HCTIONB3YETCA BXOMHOH S3BIK MATEMATHYSCKOrO I1a-
keta Mathead [3].

30Ha CriaKUBAHNUA CMEXHEIX y4acTkoB KJTA Tem
MEHRITIE, YeM MEHBIIe CpefHee KBAfpaTHYECKOE OT-
knonenue (CKQ) o, BXCOHOTO cHTHANA.

ITpn HemepekpeIBAIOIIUXCS 30HAX CIIAKUBAHMS,
HalpuMeD, 18 HOPMANBHOT0 3aKOHA Pacnpenssiet s
3TO BOIMOKHO, €CIU

36, <x,-X, (1

HacTpoitka KJTA, ee cudTe3, NpM YCHASHMM 3TOTO
HepaBeHCTEA YNPOMIASTCH CMELICHHEM TOYEK M3noMa
X) IO ApryMeHTy B CTOPOHY pacliMpeHHA YUACTKOB U
C BBIXONOM HX 10 OpAHHATE U3 KOPHACpA JONYyCcKa
Yox) =8 < =my, < = Fy(x) + 8 Ha BeNuuUHY CTIaXH-
BaHuA B 310H TOuxe W3noma (& — nomyctHmas abco-
IIEOTHAS ABYCTOPOHHAS LOTPEIlHOCTE aIPOKCHMA-
TIMu).

TTp# BOIMOXKHOCTH (UILTPALHH BXOTHOIO CHIHA-
Nia ¢ yMeHpllleHReM G, o 0 xenaemad GyHkuHa Y{x)
CORMAJAET C 77,(X) ¥ anNpOKCHMHUpyeman (QyHKIHA
Y.£x) HaxoAuTCsa Kak [ AeTePMHHHPOBAHHEIX CITy-
4aeB [2] B xoprOope gonycka. Tak, mpu &= 0,25,
Y(x)=ax*, =05 u x=0..14 oTHOCHTENLEAT
QPHBEICHHAT MOTPEIHOCTD ANMPOKCHMAIMY COCTa-
BUT okoo 0,26 %, uro moTpefyer m =7 yuacTkoB
KJIA, onpedeneHHWX U3 YCIOBUS MaKCHMAILHO
BOSMOXHOH uX JuMHBI  L;=x,—x,; ¥ paBeHcTBa
Mexmy coboft (acTHRUE cnyyaii)

Ha pucynke nonyuennas KJIA, kak metepmunu-
poBaHHas, NOK43aHa B BUAC QYHAKUME ¥, Hanoxer-
HOJ Ha XEXAEMYI0, 4 C BEITEJICHHBIMK CEMBIQ Y3JIaMH
ANNIPOKCHMAITHH,

ITo mepe obparworo nposeierns (1) Anuusr L;
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YBEITHUHBAIOTCA, 4 YHCIO m yOBIBAET, 4YTO YIPOLIAET
ANMAPATHY) Pealu3alii) BEMYHCIATENS Jaubo co-
Kpailaer nporpaMMHYI0 3acTh, TIORbINad GeicTposeii-
CTBWE M QYHKIMOHANBHYIO HAREKHOCTh,

TIpi HEBBIMONHEHWH YcaoBHs (1) TIPaKTHYECKH
HEBO3MOKHO METOIOM Hoadopa uwMcna m ¥ napaMer-
pos KJIA — g, b, x;.1 - HRCTPOUTEH BEIMUCAUTEN HA
xenaeMyio QYHKIHIO BOCTpon3seenus Yix) Heod-
X0AuM 2HalIHTHUECKWH pacyer, BKOYad clyday 3a-
JaH¥a Y(x) BEKTOPOM IKCHEPUMEHTANLHBIX HAHHBIX.
ITpennaraercs ¢ yuyeToM HMEIOIIMXCA 8 Iakere
BCTPOCHHBIX (QYHKIMH TNMOTHOCTEY pacupeefeHHs
(HeIpephIBHEIX U JUCKPETHBIX), HATIPEMED, W18 HOp-
MaNnBHOTO 3aKO0HA ¢ TEKYILHM MaTeMATHUECKHM (MKH-
JAHUEM P11,y BXOJHOTO CHIH&NA X

f(my)=dnorm(x,m,c,)

peinate B Gnoxe “Given-find” CHCTEMY WHTErpailh-
HbIX ypasHesMid Openroasma, NpeACTABNEHHLIX B
BuJIe He Medee (3m — 1) HepaseHCTB ¢ (3m — 1) Heus-
BECTHRIMH ¥ JTMMHUTHPYICIIAMHA PE3YNETAT CrAaXKUBa-
HAS B JIOTYCKOBOM KOPHAGPE OMA K&KHOTO 1o Ma-
TEMATHYECKOTO Oxkuaanus. Tax, A1 paccMOTPeHHOTO
BBl TNpPHMEpa NPH M =3 W g, =3 UMEeM

Given
¥ =8< [ ¥,(x) f(m)dx<¥,+38

Y,-8< EuYa(x)f(mﬂ)deY] +8

¥,-8< [ ¥(x) f(m,,) dx <Y, +3

vi=Find(a, ..., a,,b,..., b_,x,x,).

Pewenuem {2) ARISETCE BEKTOP

¥ :=(0,073; 7,798; 15,524
—33,142, -121,648; 4,144,

~1,13;
11,455 ),

KOMIOHEHTET KOTOPOTo
. T
(4 a, a; b b, b, x, x,)i=V

03BOJAIOT ROCTPoUTE (puc.) KJIA Y (x). Ilorpem-
HOCTR criaxeHHOH GyHKUMH HactpoMuu Y (x), kax
E(x)=Y(x) - m,, ToKa3bIBaeT, 9TO (PYHKIMS BOCIIPON3-
B&IGHMA ¥, HAXOJMHMTCA B Npelenax KOpHEOopa AoIycC-
ka. Beuny manoctu nocnemHuil Byecte ¢ F(x) yeenu-
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qenst B macmrabe 100. Iponece nepekpeitas yua-
CTKOB CTNIOKHBAHWS OYeBMACH I[PH IOCTPOCHUH
ynkuMi  pacnpenenenuit  ciydaiikoro mponecca
JE1) 1 f(&) B yanax KJIA, Tie OTHOCHTENBHEIC T1e-
PEMEHHEIE

MH, 4TO YIPONIAET CXEMHYIQ PEATH3aiiti0 CIe(Malt-
3MPOBAHHOTO BRIYMC/IMTENA, MMOBBINIART HAJEKHOCTE
ero paboTel MO0 COKPALLAET TPOTPAMMEYIO HaCTS,
MOBpIIAA OLICTPONEHCTRHE ¥ DYHKIMOHANLHYIO Ha-
JISKHOCTS,

100 100 [ [
o0} ox =3 Bi=0,25 :
¥
mv(x) 0 , ‘ [ N A . ’ ’ ’ ‘
B I
E6)100 ,' | . &) .- .
A& (:)200 ” f(gl)*' t. AL 7
Jae it i . ’
{x)).200 ‘
ﬂéz . 4] L° l
0 ! 5100
-— 30f ‘ y
&100
— 20
-8100
- 10
Vil
Vo °
v - 10
{ 4 1] 2
0 1 2 3 4] 3 b 7 § 9 10 11 | 12 13 14
‘ 0, | x,x,;:,x,x,x,x,x,x] X3 ,z:_ L _N_J
I i
Cuures KJIA dyurumu sactpobixy skucautensHol XApPaKTePHCTHKH
X, =X X, — X CIIHCOK JHUTEPATYPhI
&= H €=
ax Cx

YNOGHBI AN MOCTPOCHHS 3aKOHA PACTIPEENeHHs CO
CMeleHHsIM Tlapamerpom [1].

Takum obpazom, KJIA ¢yHxuME RRYHCTHTENS,
CYLIECTBEHHO BBIXOAAWIAS 33 JOMYCKOBLIH KOPHAOP,
TPAaHCHOPMUPYETCH B [TAAKO-HENMEEHEYIO anmpoK-
CUMUPYIOLIYFO YHKUHKIO C 3aAHHLIME AONYIEHUS-

L. fueuwuy H A., Hyeaves B.H BepoaTHOCTHEI ananmz
CHCTEM aBTOMATHYECKOrQ viapaeneHus. — M.: Coeerckoe
panmo, 1963,

2. Camonos BF. Huonnsle hyHKUHOHARLHEBIE mpeobpa-
3oeareny. — JI.: Dueprug, 1576,

3. Hestkonoe B. Mathcad 2001: VueGumii kypc. - CI6.:
Iurep, 2001,
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Paszoen 5

MPON3BOACTBEHHAS
NNOTUCTUKA

VIIK 658.7 (075.8)

B.B. ITnawenros, [.A. Boromun

Kagenpa maTreMaTHuecKux METOLOB W MH(OPMAUHOHHBIX TEXHOJOIHH B S9KOHOMMKE

IPOrHO3MPOBAHME IOTPEBHOCTHA METAJUTYPTHYECKOT'O NPENIPUATHSA
B TIPOM3BOJICTBEHHBIX 3ATIACAX HA OCHOBE IPSAMOI BEPUOUKAIIAU

AHaNU3 COCTOSIHUA MPOU3BOACTBEHHBIX 3amacos’
Ha Gazax u cknagax 000 «CCM-Tsxmaiy o yactu
HOMEHKIATYphl 3anacHbix vacteil (34), ManolLeHHBIX
1 OvIcTpo M3HAmKBaeMbIX npeaMeroB (MBIT) u map.
MoKasall, 4T0 MoTpedHOCTh, pacCUUTaHHAs MO CYIIe-
CTEBYIOLIUM HOpMam pacxoa Ha peMOHT M TEXHHYE-
cKoe ofcnmy)KuBaHWE MPOM3BOJCTBEHHBIX JIMHUM, Cy-

' 31ecs u panee MOL HPOU3E0OCMBEHHVIMU 3anACaMY TIO-
HUMAeTCA CHIphE, MAaTepHAlIbl, KOMIUIEKTYIOIIHE H3ENHs, T10-
KynHele rnonydabpHkaTsl, MOTOPHOE TOMIMBO, 3aMACHBIE Yac-
TH, MBI, prmouas pexcynui # H3MEPHTENBHBIA HHCTPYMEHT,
HHBEHTAph, CMELOJEXKIa W T.IL, KOTOpkie GopMynupyloTes y
NpeanpuATHI-oTpeduTeNell 3a cuér MOCTYMAIOWIHX K HHM
TOBapHO-MaTEpHAIBHBIX [IEHHOCTEH MO TPAaH3UTY M CKAANCKOH
dbopme crabwenns (¢ 6a3 cHabmkenus). OHM NpeAHAIHAYEHDI
ans obecrieuenus GecrniepeGoOAHOro MPOM3EOACTBA B NEpEphl-
BaX MEX/Y TOCTABKAMHU,
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IIECTBEHHO OTIMYaeTcs OT (haKTHUECKOTro pacxopa B
TY UIM APYTYIO CTOPOHY. DT0 npuBoaut nubo k obpa-
30BaHHUI0 CBEPXHOPMATHUBHBLIX 3aracoB, NUO0O K BO3-
HUKHOBEHHIO JONOoNHUTENBbHOH notpebHocTy. Tak, 3a
NEPBHIH roJl CyLIECTBOBAHUSA LEHTPAIBHBIX CKIIAIOB
kommepyecko aupekuuuy OO0 «CCM-Tsokmaruy
TaM CKOTIMJIOCh CBEPXHOPMATUBHBIX 3aacoB Ha CyM-
My 3040 mnn. pybne#t u norpeboBanock npoBeseHHe
paboT Nno CHWKEHHIO 3aacoB. B kayecTBe BpeMeHHO-
ro pelleHus AaHHOH TpoOneMEl MPUILIOCH YMEeHb-
LIMTE TOPHU30HTHI MJIAHHPOBAHUS € rofia A0 HEeCKOJb-
KHX MecsaeB. [Tockoneky He Bcergja MMeeTcs BO3-
MOJKHOCTb YIOBIETBOPUTL BHEMJIAHOBBIM Crpoc y
norpeburend, BosHukaer peduuur 34, MBII u ap.,
4TO BJIEHET 3a coBol CHMIKEHHE MPOM3IBOACTBEHHBIX
roKasaresel npeanpusTus.

B srolt cBA3M BO3HHKAET MOTPeOHOCTL B H3BICKA-
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HUY ¥ pazpaloTke HOBHIX TMOAXOAOB, NMO3BOJLAOLIHX
fonee INONMHO YYHTHIBATE (AKYOPbi, BJIKJIOIIME Ha
BENMUMHY OTKIOHEHMs pacueThHoH morpedHOCTH W,
COOTBETCTBEHHO, GOIIEE TOUHO OCYIIACTRITE e Mpo-
rHozupoBaHue. C 3TOH Uelbio Ha 3Tane IIAHMpOBa-
HUf  cHaOXeHHs  TIpENNPHATHA  MATEPHAJLHO-
TEXHHYECKMMH CPELCTBaMH TIpejJlaraeTcs Hapsagy ¢
CYIIECTBYIOIMM HOPMATUBHBIM METCAOM pacuéra
noTpeOHOCTH MCHONB30BATE METO], BKCICHEHIMANE-
HOTO CIIaXUBaHYsA, KOTOPHIH NO3BONSET NPOrHO3H-
poBate OyAyuryro noTpedHOCTE ¢ yufToM (akTHge-
CKOrO pacxona MPOM3BOACTBEHHBIX 3allacoB B Ipes-
LUSCTBYIONIEM OJHOM WAH HECKONBKHX [1IAHOBBIX
nepuoaax. Takol NMOAXOA HA3BIBACTCH NPAMOH 6EDU-
uxayueii. B manpHe#iieM cTpouTes CHHTE3HDOBAH-
Has OlleHKa MpOrHo3a, XKoTopas SENgeTcs JUHeiHHoH
KOMOMHALMEH YaCTHEIX TTPOTHOR0B,

CymecTByromiyil HOPMaTHBHBIH MeTod pacyéra
noTpebHOCTH B MarTepHaNbHO-TEXHAYECKUX CPEACT-
BaX Ha MaHMpyeMeli Nepuaod OcEORAE Ha obpafoTke
uHpopMALHY, TOCTYNANMEH U3 L1eX0B (ToApazacne-
HEH) NMpeanpHATHA 0 HOTPeOHOCTH B PEMOHTAX, [NA-
HE PEMOHTA Ha NAaHWpYeMEH HNEPHOA M COCTaBe
H4PKa TPOU3BOZCTBEHHOIO W TEXHOIOTHYECKOTo 060-
pYOORAHHUS. IToTpebuocTH B MAaTepHalsHO-
TEXHHYECKUX CPEACTBAx Ha RAABI PEMOHTA H TEXHH-
Yeckoro OOCTYXHWBAHHA ONPERENIOTCA OO CIEIYHO-
wuM gopaevairam [ 1], [3], [4]:

P = 0,0121(1(,(} XNy, )
<

rae F , Fo Py, B By~ TOTPeOHOCTE B [IPOH3BOA-

CTBEHHOM 3amace Ha oleccredeHHe KATTUTANBHBIX M
CpeIHYX PEMOHTOB ArperaToB, TEKYIIMX PEMOHTOR H
obCcIoyHHBAHUA NPOW3BOACTBEHHOTC ob0pYAOBAHMUA,
3aMeHB!  JneMeHTHOH  0aset Mo CTaPeHMIo;
K, . K¢, . Ky, — KOONYECTBO NNAHBPYEMBIX K BHINON-

HEHHIO KAIMTANBHEBIX, CPEJHEX ¥ TEKYIIUX PEMOHTOB

NpoM3BOACTBEHHOrC 0fopydoRaHds M UKAKIOB 00-

CTy>XUBaHBA j-ro THNA TexHuxH;, K, = KOIMYECTRO
A

HRAHAPYEMbBIX K BBIMONHEHHIO KAMUTAILHRIX PEMOH-
TOB ArPErATOR M Y3I0B j-I'O THIIA {10 HAUMCHOBAHUA,

M, — xomuvecTBO NPOUIBONCTBERHOTO 00OPYADBa-

HHA co cpokoM paloTel Gomee 5 meT; in,aNq._’NT,,_ -

HOPME! PAcXOAa MPOHM3BOACTREHHOIC 3amaca i-d HOo-
MeHKIATYpEl Ha 100 KapuTanbHbIX, CPENHHX H TEKY-
DIMX PeMOHTOR W IMKIOB 00CITYKHBAHHSA TEXHWKH j-
ro tuna; N, - HOPMEl PACXO/a IPOU3IBOACTBEHHOTO

zanaca i-i HoMeHKnatypsl Ha 100 pemoHTOB arpera-
N s,

HOPMHE pacxofia NpOH3BOJACTBEHHOIO 3amaca i-H Ho-
MEHKNATYpLI Ha 3aMeRy AeTaneii no crapeHd:o Ha 100
00pa3iIon TEXHEKH j-T0 THITA CO CPOKOM CIyKObI 00-
Jee 5 nieT; 7 — KONMYecTBO THIAKA TEXHHKH, HA KO-
Topbi‘i 3AMEHAETCE JETANE [-T0 HAKMEHOBAHMA; M —
KOMHYECTBO arperaroR j-ro THOA, HA KOTOPBIX 3aMe-
HACTCA i-2 JETAIE.
Torga eciiu noTpeCHOCTH IO HOPMAM PacXo/a

TOB H Y3I0B j-TO THIA {-I'0 HEHMEHOBANHA;

PNJ = er + Pc,. + PT‘_ + Ps,. s

TO ¢ yuBToM TOTpeGHOCTH B HWPEKTHBHBIX 3aracax
P, nna cosganns kommexktor P M pacd@rHOTO

ocTatka O, Ha Havasno IJIAHMPYEMOro NEPHOIA PAc-

CYMTHIBACTC 00mas NoTpeGHOCTh TOTpeOUTENs B
MaTEPHANEHELX CPEACTBAX 10 hopMyne

Fo=F +F, +E +F -0,

[Tockonuky nuanupoBaHHe NOTpebHOCTH BeAETCA
3a(0JIr0 A0 HAyala DIAHOBOIO TNEPHOAA, & TAKKE B
CBA3M C HaNMI¥eM CYOBREKTUBHBIX H OOBEKTHBHBIX
($aKTOpOR, BAMAIOIUMX HA COCTOAHHE H PA3BHTHE CHC-
TeMBI CHAOMKEHHA NPEANPHUATHA, MEXAY IUIaHdpye-
MEIM K (aKTHIECKHM HaTdIHeM TPOH3BOACTBEHHBIX
3allacOB Ha HA¥ano Foja, A TawkKe NnagupyeMoR HOp-
MaTHBHOR W QaKTHueCKkoil MOTPeOHOCTLIO B 3ATIACHBIX
YacTAX BOBRHHKAKT PACXOXKACHUH, HOCHUME BEPOAT-
HOCTHEI XapakTep. K TakuM dakTopaM OTHOCATCH:

— H3MeHeHHe TOTPeBHOCTH B PEMOHTE TEXHWUKH U
BO3MOKHOCTEH PEMOHTHEIX OPTAHOB K HAGAIY ILIaHO-
EOT'0 TIEPHO/A;

— HECUBEPILEHCTRO MEXaHH3MA CNEXKEHHA 38 COOT-
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Paszdea 5. IIpOH3IBOACTEEHHAS AOTHCTHKR

BETCTBHEM JWCTBYFOIMX HOPM pacXofa peanbHbIM
pacxolaM MaTepRaIbHO-TEXHWYECKUX CPEACTB Ha
PEMOHT N0 BYOAM TeXHUKW M 00 PEFMOHAM pacloio-
WEHUA NPeANpRATHI;

— CTPEMACHHE «CKPBITEY W3IMHIUKK ,HG@HLLHTHBIX
HOMCHERATYP MAaTepHaNnLHO-TEXHHYECKWX CPEACTR
NOTpeCUTENIMH B Cu&T [1aHA PeANTV3AUMH 3aKIANKH B
AVPEKTHBHBIE 3a[aCkY,

— TepepacpeelieHHe MapoyHoTo COCTABA PeEM-
(PoHna, Beyiee K YBEJMUEHHIO Pacxoda OJHKX HO-
MEHKIaTyp IPOH3BOACTREHHOTO 3anaca # yMeHblie-
HHIO Pacxofa ApPyTHX;

— BIHMAHUE HA PacXO] MaTepUANbHO-TEXHHAYECKHX
CPEJICTB  YPOBHA TEXHOJOTHM W OpraHH3alHK
IPOH3BOACTRE Ha HpeAnpHATHEX.

Komnnzxeuoe siansinue pagHsix Gakropos HA exe-
roakoe QopmupoRaHHe baxTHHECKOH NOTpefHOCTH
06pasyeT chnyyalHEIH BpeMeHHON NPOUECC, KOTOPBIH
NPUBOAHT K HEPABHOMEPHOMY PAcXOXy TIPOH3BONCT-
BCHHOTO 3anaca Ha pEMOHT H 00CTY)KHBAHHE TEXHHKH
nonpasjenenuit opeanpiastus. B casH ¢ 3THM BO3-
HAKACT YACMHAA HAVYHIR 3&“03‘1’&', JAKNMHYAIBACH B
BLIIBJICHKA TEHIEHUUH H3MEHEeHNs 00bEMOR (axtu-
4ecKoit NoTPeBHOCTH Bo BPEMEHH ¢ LIEABIO €8 HENOTE-
30BaHKs B BUAE ACNOIHHTENBHOrO $aktopa, cnocod-
HOIO CrI&XHMBaTs BJMSHHE YKa3aHHBIX BhIOe (akTo-
POB H TEM CAMEIM YTOUHSATE PE3yNbTaT IporTHO34a. Jna
pellleHus AaHHOH 3anaum Ipei1aracTca OPOrHOBHpPO-
BaTh NOTPeOHOCTL, HCIIONB3YA NPH 3TOM PE3YIIBTAThI
KaK HOPMATMBHOIO Mercla, Tak [ METOHa 3KCHOHEH-
IMAJIEHOTO CrIAKHBAHHA, TO3BOISHONIEro o6paborat
ZaHHbIe BpeMeHHoro psaa. B nocneaneM ciyvae mpo-
THO3 TIOTPEOHOCTH MOXET OCYLIECTBISTHCS PEKyp-
PEHTHO NC 3aBACHMOCTH [2]:

k] _ plk] [k-1] [£]
Poin =P ta (Rﬂ—l - Py )

rae Py, P - nporuos notpeBuoctelt no Hopvam
Ha @ B (f— )-8 nepuopw; Rﬁf___l” - dhakTHUeCKM
pacxofl MarepHaNbHO-TEXHHYECKHX CPENCTR B M
TepUoae; k ~ NOPAJIOK ONKHOMA, B KOTOPsIH pasna-
ractes (yHXLuA noTpebuocTy,

B cooreerctsum c¢ sroit dopmMynolt nporros mo-
TPeOHOCTH B MaTEpHANBHO-TEXHMUECKHX CpecTBax
Ha OYepelHOH ITAaHOBBIH Nepyol paBeH NPOTHO3Y,
CLHEMaHHOMY B NPEABIIYLIEM [IEPUOTE ¢ YBEIHZEHHEM
HIM YMEHBIIEHHEM HA COOTBETCTBYIOMIVIO QMK O,
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PasHULY MeXJy NpelbLIyiKM IPOrHo30M roTpeSHo-
CTH H (QaKTHYeCKHUM PacxojnM pecypcoB. ns peanu-
3allHH JaHHOTO MeTOAA HeoOX0AUMO!

— OIpelignyTh 3HaueHue KoxdduruenTa obparHoi
CBA3H;

— ONPEAEIHTE KOJHHECTBO TOUEK NPCOBICTOPHY 1,
koTOpbIE OYAYT Y9aCTROBATE B BEUHCIIEHHH NPOTHO-
34

[Nopagox nonuyoma & BRIOUPAETCH B 3ABHCHMOCTH
OT BAJA THHAMHYECKOTO pAna (akTHIEeCKHX PacXoAoB

{R;,} mo roxam. C 370ii Uefbi0 oNpeAenZeTes BRIGO-

POYHBIH X03QQUIHeHT KOppensiuuy ¥y , XapaKTepu-
IYIOLHE HATHYHE W CTENeHb NPAMOYTONbHOH Tew-
JSHIMY R I¥HAMHYeCKOM pazxy. s HOMEHKIATYD, ¥
KOTOPBIX /rp /> 0,7, IpAMeHEseTcs METOA SKCTPANQ-
JAHUH TeRACIL#H, 7119 OCTANBHBIX — METOA  3KCI0-
HEHIMANGHOTO CrAaXYBaHWA C YYeTOM CpEelHEero
YpoBHE  EWHAMAYECKOTO pfda {TpeHia) 1pH
03 <7, <07 (k=23) u Ges ero yuera 1pn
e of <03 (=1}

PesyneTaTel DPOBEJIGHALIX DPACYETOR MO3BOTUANH
ONpefeiTe ONTYMANLHBIE 3HAYCHUA NAPAMETPOB (O
W m ANA JANELIX BUAOB pacitipe/lefeHs BEPOATHOCTH
BO3HHUKHOBEHHA TOTO MIIH HHOIO (PaKTHYECKOro pac-
X074 MaTepHANBHO-TEXHUYECKHIX CPeACTE W BRIGpaH-
HOro NOpafKa NONHHOMa {JIMHEHHOT 0, KBaPATHOTO U
T.IL). B kauecTre kpuTepHs ONTHMANLHOCTH HCIHONIE-
30BAACH MUEMMYM CPENHEKBAAPATHMECKOH OIHOKH
{CKO) npor{osa HopMaTiBHO# noTpeBGHOCTH OT pak-
THueckod, Ha prc. 1, a w 6 npusegens rpaduky, ot-
paxaronime naMeHeHue CKO nporaosza norpebHOCTH
B MATEPHANLHO TEXHHYECKHX CPEJCTBAX HA PEMOHT
[POH3BOACTBEHHOTO O0OPYIOBAHUA OT KONHUYECTEA
TOYEK M, Y9aCTBYIOLX B IPOTHO3E, COOTBETCTBEHHO
A7 HOPMAIBHOTO H PARHOMEPHOro 3aKOHOB paclipe-
nNeneHua GakTHIeCKoH uoTpeGHOCTH,

W3 rpaduxos BraHO, YTO HAUbONEE FOCTOBEPHLIH
[POTHO3 HMEET MECTO B TOM Ciyvae, ecliM JJIHHE
OpPEeALICTOPHN COCTABTIAET 3 TOJa.

Hng HeeneAyeMoro fpoHecca CyWEcTBYIOT Olpe-
JeNeHHbIE 3HaUeHNA KoadduuueaTos obparHok ces-

3M O =0, , OPH KOTOPBIX OHOKA MPOrHO3d MHHU-

ManbHa {CM. pHC. 2, a U 6). B kaXaoM KOHKpETHOM

CIIy4ae BEIHYWHE Of,, XapaKTEPH3YeTCH CTATHCTHKOM

npoLecca.

H3 npusemeHsrix masssx rpadHKa BHOHO, 4TO
M1 HOPMAaNLHOTC — paclpefiefieHHs  BelWdiHA
o, =0,35, a 1 passomepHoro — (4,23,



Pasdea 5. [IPOU3BOACTBEHHAN AODHCTHKA
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Puc. 1. I'park 3asucuMocTy g = JS{m), npy HopMATLHOM (a) 1 parHOMepHOM (6)

PACIPEALICHHM BEPOSTHOCTEH THHAMKYECKOTE pAAA QAKTHISCKHX PACKOIOR {R ﬂ}
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Puc. 2. T'padux 3asucumoctn gt = S (&), IDH HOPMATLHOM (2) M PABHOMEPHOM {(6)

PACHPEACACHHH BEPOATHOCTEH TMAAMHMECKOrD PAAA (PAKTHICCKUX PACKONOR {R ﬁ}

Hocne Toro, kak ¢ 4CHONL30BAHHEM TIPHBEACHHEIX
METOOHK TOAY4eHEl 004 MPOrHO3HBIX, 3HAYEHHS, OLe-
HABAETCA CTeNEeHb COBNAfeHUA (HENpOTHBOpEUM-
BOCTb) pesyneTaTos. C 9T0H uenblo npuHHMaeTCs
CHClyioMee KPHTEPHATLHOE HPABKHIO: DE3YILTATE]
NPOTHO30B ABIAIOTCA COrNACOBAHHBIMHU (He TPOTHBO-
peuat Apyr Apyry), eciM WX 3HAYEHHS MpPHHALTEHKAT
0b1me#t o6nacTy nepecedeHus JOBEPUTENRHAIX 06TIac~
TeH 4acTHsIX OPOTHO30B, T.e. 06mas obnacTs He AB-
JAETCA NYCTBIM MHOKECTBOM. TOrAa CTPORTCA CHHTE-
3MpOBAHHAR OHCHKA TPOTHC3A Py, ABNSIOMAACA NTH-
HeWHON KoMOHHATHEH YaCTHBIX MPOTHO30B, T.8.

Fy=0, xPy+9,x P,

rse ¢, ¢z — Beca NpOrHO30B, NOTYYEHHLIE COOTRET-
CTBCHHO HOPMATHBHBIM METOIOM H METOIOM 3KCIIO-

HEHIHANEHOTO CruaXuBanua;, Py, P,,— dacTuele

NPOTHO3bI, [IOMYYEHHBIE COOTBETCTBCHHG HOPMAaTHEB-
HbIM MeTOA0M M MeTOAOM PKCHOHEHIIEAILHOIO Cria-
WHBAHKS.

Ornyckas nponegypy HAXOXKIOCHMS MHHAMYMA
o1uO0K, Ha OCHOBE peHieHus 3anaud Jlarpamka ans
Cllyuas TBYX MPOTHO3HEIX Pe3YNHTATOR MOJKHO 3aIlu-
CaTh:

— KO3(WULMEHTBl BeRWIMHE! OIEHKH CHHTE3a
TIPOrHOZHLIX PE3yY/ILTATOB

2 2
S, . Sz,

3y == )
Gﬁ’.‘] +UPN1

P =" 2
G!‘T\rl + GP.\'z

L

— CPEAHIOK) BENMMHHY CHHTE3a IPOTHORHEIX pe-
3YIIBTATOR
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Pasdes 5. 1IpOH3IBOACTBEHHAS AOTHCTHEA

— JUCIIEPCHK) BeMHYMHbl CHHTE3a ITPOTHOZHBIX
pe3ynbTaToB

2
()'2 — PMIUR"‘! .
BT 3 3
G;.v, +Gzﬁ»-;
2 1
Tae G , Gp =~ - JMCOEPCHM, XAPAKTEPHU3YHOMIHE

omunbxu CDDTBETCTBy]OU_{HX Mporao3os.

OueByAHO, 9TO PacCUMTHIBAEMBIN 3aTeM JOBEPH-
TeNLILIH HHTepRAll JTOr0 KOMOHHHpPOBAINIOre Mpo-
THO3a OyNer XapakTepr3oBarthk OONBINYIO J0CTOBED-
HOCTR MNONYYEHHBIX PEIYNETATOR, UEM PE3YIBTATEL
eT0 COCTARNAIUIMX B OTHENBHOCTH. FlomyueHHRE
pe3yNETATEHL ABISIOTCA METOAMYecKoH OCHOBOH s
IIPOTHOIKPOBAHUS 1ToTpebHOCTA NpeanpuATHil (opra-
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HH3AIMH) B MATepUATbHO-TEXHHIECKHX CPEACTBAX C
MCIONb30BaHHeM npaMold BeprdyKanni.
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Pazder 6. DKOHOMMKA U YIIpaBAEHHE

Pazoen 6

SKOHOMUKA
N YINPABJIEHUE

VK 33822

H.H. Heanosa
Kadenpa s3xoHOMHKH

ITIPOBJIEMBI CTAHOBJIEHHSI MAJIOI'O BU3HECA B POCCHUH

Ha ocHoBe usyueHus ombita 3apy0eskHBIX CTpaH
BO3HHKAET BOMPOC O TOM, KaKHe e YCI0BHsA HeobXo-
JMMBI JIJIsl pa3BUTHS MAJIOTO TIPEANPUHAMATENLCTRA B
Haiuei ctpaHe?

Koneuno e, HauBHO mnpeamonarath, 4YTO IS
CTpaHbl TakWX MaciuTaboB Manblii OH3HEC MOXET
CTaTh OCHOBOHM 5KOHOMUKM: B HAIOMX YCIOBHSX OH
MOXKET CTaTh JMIOL CBS3YIOLIMM 3BEHOM, KOTOPOE
obecneynno 6b1 GecrnepeGoiiHyr0 paboTy KpymHBIX
IIPOMBILUNCHHEIX TTpeAnpuaTHi. [loatomMy a14 Hauana
CIIeAyeT OMpENe/UThL T€ OTPACH M c(epbl IKOHOMH-
KH, B KOTOPbIX NPeANpPHATHA Maloro 6usHeca UrpawT
peniaioinyro ponb. Bo-nepeeix, aTo Bed cdepa yemyr,
B TOM YHCJI€ TeXHUYECKHE YCIyry, BKIIOYas PEMOHT U
TEXHUYECKOE 00CIy)KHBaHHE MalIUH M 00OpyHOBa-
HUS; KOHCYJIbTAllMOHHBIE YCIYTH; OBITOBOE 06CTyKH-
BaHHe HaceneHus. Bo-BTOPHIX - TOProBO-3aKyOYHEIE
OMepaluH, a Takke NocpefHHYecKas AeaTebHOCTE.

[ToaToMy OnHHMM M3 pemaroLiuX ycIOBHM yruy6-

JIeHHd TPOBOAMMEIX B POCCHM SKOHOMHMYECKHX pe-
(dopM, cnocoOHBIX BBIBECTH CTpPaHy H3 KpU3MCa,
ofecrieynts ocnableHue MOHOMONU3MA, HKOOUTHCSH
3¢ dexTuBHOro GyHKIHOHMPOBAHHS MPOU3BOACTBA U
cepsl yenyr, ABIsSETCS pa3sBUTHE MaJOro MpearpH-
HHMATE/ILCTRA, DTOT CEKTOP 2KOHOMHKH CO3JAET HE-
obxomumMylo atmocepy KOHKYPEHLHH, [JOMOIHHU-
TeNbHble paboune mMecTa, crocobeH GBICTPO pearupo-
BaTh Ha JIFO0bIE M3MEHEHUS PEIHOYHOM KOHLIOHKTYPHI,
3an0aHATE 00pa3yIOIIHeCs HUILY B MOTPEOUTENLCKOMH
chepe, sABIAETCA OCHOBHBIM MCTOYHHKOM (op-
MHPOBAaHUs CPENHEro Kiacca, TO €CTh pacllupseT co-
LHaneHy10 6a3y MPOBOAUMEIX pedopM.

Cnenyer 3ameTuTh, uTO Habmonasmuiics g0 1992
rojia OypHblif pOCT MambIX NPEANPUATHH 3aMeJUTHIIC.

B ycnopusax undnauuy, Hanororoit HecTabUIBHO-
CTH, OTCYTCTBHS PBIHKA ChIpbsl W MaTEepHaliOB Hayu-
HalollMe [peJNpHHUMATENd, [O4YBCTBOBAB BKYC

"merkux" pewer, ObicTpO mnepekoveBand B cdepy
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Paader 6. FKOHOMUKA H yIIpPABACHUE

YAWYHO-IANaTOYHOH TOProBNM, CHEKYJIAIIMH, YILTH B
Apyrie KOMMEpUYeckHe CTpykTypel. McTodHHKaMH
TOBAapOB JJIA TOPIOBIH CTATH HUMITOPTHBIE 3aKYIKH,
HENHOYHBE PEHiChl B paIBHBAIOLIMECA CTPAHEL, 4 TaK-
e TOBEPH W3 rOCYIApCTEEHHON TOProB/N, BKNOUAR
OPOAYKTRI TIMTAHNSA. YX041 OT HAllOreoOI0KeH s, He
BKJA/ALIBAA KAKUX-IH00 CPEACTB B NOMEIeHHs, 06o-
PYHOBaH¥e, KYILTYPY TOPTORIH, MHOTHE OH3HEcMe-
HBEl [JONYYHIH ONAronpHaTHLIE BO3MOMHOCTH A
oborateuns,

[TosToMy H He M3KMBAETCS B MACCOBOM CO3HARUK
OPEIECTABNEHHE O NPEAIPHHHMATENECTBE KAK O HoM-
TO ILTOXOM, HEMPHA3HEHHOM, & O IPeAPUHUMATENE -
KaK O CHICKYIAHTE.

IoTeps aIMEEHMCTPATHBHOIO YIIPABIEHUS, JKOHO-
MHYECKMH Xa0¢ W 3aKOHOAATeIbHas HepasGepuxa
TIPUBETH K TOMY, 4TO 3aKCHONOCIYITHBIE OpeAnpH-
HAMATe|, Opradi3ytoniie OM3HeC 8 NPOH3BONCTBEH-
HOH cdepe, oxa’amuch B Ype3IBbIMAlHHO TPYXHOM IT0-
JIOXCHHH, Hecs Donbillme 3aTpaThl, BHIJIAYMBAL Bbi-
COKHE HalOrd M TOIBEPrasch TOCYIAPCTBEHHOMY B
HETOCYnapCTRERHOMY p3Kery. OTCYTCTBHE YSTKOTG
MEXauM3Ma PeanH3alHy¥ TOCYJapCTBEHHBIX MEp Mo
TOAZICPIKKE MANero 6u3Heca, 3aTPyAHEHUA B NOTyYe-
HHE KPCHHTOB, NPOM3BOACTBEHHLIX HOMEILEHHH H
MaTepHATBHBIX PECYPCOB MOCTABHIM MaNbie TpPE-
[IpUATHA B HEPABHOE HCNOKEHHE ¢ KPYIHHIMH., D10
NIPHBENC K COKPALIEHMIO MX POCTA M K OPUEHTAIHM
HPEHMYLHECTBEHRO Ha TOPIOBC-3a8KYMOUYHYIO ¥ HO-
CPeIHMYECKYH0 JeATENLHOCTS.

AFRanu3 pasBUTHA IPeAIPUEUMATENLCTRE OKA3I-
BACT, YTO AOAT NpennpusaTuil, paboTaroniux B chepe
TOPTOBITM M NOCPEAHHYUECKHX YCIYT, 3aHHMAST NOMH-
HEPYIOTIES Mofokesue. KpoMe TOro, CyIHecTBYeT
OOnbLIOE KOIHYECTBO NPeANpPUATHH, 3aperHCTPHpo-
BAHHBIX KAK HPOH3IBOACTEEHHEIE WMH MHOCOLEAEBLIE
(BBITYCK TOBAPOB HAPOJHOIO NOTPEOIeHUA, OKA3AHUS
PR3THYHEIX YCIyT), HO TeM HE MEHEE 3aHMMAOLIHXCA
TOPTOBO-TIOCPEJHMYECKOH JEATENRHOCTLIO KaK OC-
HOBHOH. B Mockee, HanpuMep, e padbiue npeofia-
DAy HAyYHO-TEXHHYECKHE KOOIEPATHBL], TENEps, [0
OQUUNANLHEIM [aHHBIM, OZMH TAKOH KOOMeparus
TPUXOANTCA HAa HECKOMBKO OECSTKOB TOProBO-
3aKYMOUHBIX.

Bricokue Hanorw, BeepospacTalomas apenaHas
njara 33 NOMELIeHWe U 00opyJoBaHme, OTCYTCTBHE
- OHOBOTO PHCKOBOTO KAIMTANA - BCE 31O 3ATPYAHS-
eT mponomkenye 3(pHekTHRHOR AESTeNLHOCTH | BbI-
HYXIaET HanpaBliTh OCHOBHBIE YCHJIHA He Ha pac-
LIMpEeHIe MPOU3BOACTRA, a Ha Goprly 3a BEDKMBaHKE.
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Ho rynapHas npuudHA COKPAIERMS HECTA MabIX
upeAnpuaTHA - HH3KUH yposens dunancosod obec-
NeYCHHOCTH OONEMIMACTRA MANBIX  IpPeANpURTHA
BCIEACTBHE TPYJAHOCTEH © NepBOHAYANBHEIM HAKOI-
NEHHEM KaNHTaNa, HEeBO3MOXKHOCTE IONYUEHHS Kpe-
JHTOB HA NPHEMAEMEIX YCHOBUMX, HE3PDEKTHBHOCTE
Hamoropol cuctemul. HeraTHBHoe Bo3delicTsre Ha
pasBHTHE Manero OWsHeca B cfiepe MATEPUATHHOTO
OPOW3RQACTBA OKa3hIBAIOT HEPA3BUTOCTH [IPOM3IBON-
CTBEHHOH MHQPACTPYKTYPBI, HEXBATKa CIICLAAJM3IN-
poeaHHOro obopyZoBaHHA, cnabocTs HHOPMALHOH-
HOH GazEL

Bee 310 NMpUBOAUT K TOMY, YTO TONBKO 9acTh 3a-
PErMCTPUMPOBAHHEIX NpeRnpuaTHil Mamore Gusneca
OKA3bIBAETCA B COCTOSHUH TIPHCTYITHTE K PEanbHOMY
fIPOM3BOACTBY NPOIYKLIHA.

Kax moxaseiaer uayuenHe 3apy0esHOr0 Ombita,
HETIPEMEHHLIM YCIIORHEM YCIeXa B PasBATHH MAJIOro
Ou3Heca ABNAETCA HONOKEHHE O TOM, YTO MAalbie
TIpeANpALTES B Maloe HpeflPUHEMATENECTRO HYXK-
HAarOTCA BO BrecTOpoHHeH n cTabunbHOR rocymaper-
BenHo# nofnepkie. OHa OCYIICCTRIACTCH B pas/ini-
HBIX OPMZX, B HEPBYIO OUEPENb, YTCM CTHMYIUPO-
BAHMA POH3BCACTEA HanOosee MPHOPHTETHRIX BUIOB
DPORYKIIMH, NPEAOCTARNISHHAA HAMOFOBBIX JIBIOT, JO~
TAlWK TErOTHOTO BAHKOBCKOTO KPEIWTOBAHMSN, CO3-
JaHds HHOGOPMAalHOHHO-KOHCYILTATHBHBIX W HAYTHO~
TeXHHUYECKHX LIEHTPOB, PA3BHTHA CHCTEMBI CTPaxo-
BAHWA, Oprasd3aldy MaTepHaNbRO-TEXHHYSCKOro
cHabxeHns. BaxHy10 poNlb MIPaXIT UPUHATHE H HC-
TICTHEHIE 3aKOHOZATENLCTRE, pa3paloTka U peannsa-
I[Hsl KOHKPETHBIX KOMIIJIEKCHBIX MPOTPaMM.

HeonpasnanHo Bricokce HanorooGnoxeHue "you-
BaeT" B PoccuM Manoe mpefnpUHHMATENBCTRG (MEO-
TOYHCIIEHHBIE HAJIOTE ¥ N0O0PE] HEPEOKO OCTABIAKIT
OPENapuaTHIO MHIE 5-10 % nonyuedHol npuGniaH).
Ob1ee HaNpaBIeHAE COBSPLISHCTBORBAHNS HATOI'OBOIE
CHCTEMBb! - YCHITEHHE CTHMYINPYIOWIEH poay HAalOTOB
B PazBHTHH pouseoicTea. Hano ocroGomute Mansie
NPeANPUATHE OT HANOTOB HA HHBECTHIHMM, BROIHMbIC
Texnonorud, M, KOReYHo, HYKHEI HATOTOBEIE NEIOTH
Ha [epuoy CTAHOBAEHMS Manoro npeinpustud, Co-
BEPHICHHO OYEBHHA HeobxomaMocTh ZuddepeHiy-
PORGHHOTO HAIONOBOre MOOXOAR K HPeNpHITHAM
pasnoro npoduna aesrenbHoct. Bonee HU3KHeE CTaB-
KH HAJIOIoB ZOIDKHBI OPpUMEHATECA A Hauboee
BEKHEIX, IPHOPUTETHLIX OTpAcei.

K HacTofllleMy BpeMEHH CHERasbl TONBKO CAMBIS
NEPBLIE AT B [TPABOBOM W OPTadH3alHoHHOM obec-
neYeHHE QOPMHUPOBAHHS MAJOTO TIPEATIPHEHMATENb-
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CTBa B kadecTBe o0cofOro cexTopa KoHOMuEH Poc-
cun, JeicTrenHol CHCTEMEB! CTHMYIHPORAHKS o0pa-
30BAHUS MANbIX OPSANPHRTHA HE CYILECTBYET, Kak
HeT ¥ X039HCTBEHRAOrO MexaHuImMa Hx nogaepxki. He
paspafoTana rocymapcTBEHHasd NMPOTPaMMa PasBUTHS
MalibiX NPeANPUATAHN.

[o3TOMY KOMIIEKC TIEPBOOYEPEIHEIX Mep IO paz-
BUTHIO MANOro TpeANpHHUMaTeNbLCcTEa B PO enece-
00pPa3HO OCYLIECTBIATE 110 CIEAYIOLIEM HalPABIICHH~
AM:

- HOPMATHBHO-NIPABOEROE,

- huHAHCORO-KPeAUTHOE;

- “HGOPMAMOHHO-TEXHHYECKOE;

- OPTaAHH2AITHOHHOE,

- KA/IPOROE U KOHCYARTAIHORHOE ObecTeueHHe;

~ BHEIIHEIKOHOMUYECKAS ACATENRHOCTE.

Tacke B rocyfapcTBeHHOM TPOTPAMME JOIHKHBI
OBITE OTPKEHEl MEXAHW3Mb! ASHEXHO-KPEIUTHOH,
HANOTOROH, B10KEeTHON ¥ UEHOBOH UOIWTHKH, MaTe-
PHATBHO-TEXHUMECKOTO cHAbMeHNA, cueteMbl odu-
UUATEHBIX rapaHTHH, KoTopble obecnedusans Obl
CO3}IAHNE DABHBIX CTAPTOBBIX YCACGBRI B pazBHTHH
OpeanpHHHMATENLCKON JeATeNEHOCTH,

B mporpamme HeoOX0muMO NPeXyCMOTPeTs (op-
MUpOBaHHE 3QGMEKTHBHBIX HHECTHTYTOB PHIHOUHOH
ME(PACTPYKTYpPLL, TOBAPHOTO DPLIUKA 1 PLIHKA leH-
HbIX GyMar, HHBECTHUMOHHOTO ¥ BEHYYPHOIO mpel-
IPHHAMATENRCTRE, HHOOPMALHOHHOM, KOHCYIETAIIH-
OHHOM ¥ ayANUTOPCKOR ASSTeNhHOCTH, & TAKIKE CO3/1a-
HHE KOMIUIEKCHOH rocynapcTBeHHO-00MIECTREHAOM
CHUCTEMBI JTOLNEPXKKH MAIlOro IpeANpPHHEMATEILCTRA,
BKITFOYAL MOATOTOBKY H IEPENOATOTORKY NpeAnpH-
HHMETEIThCKHX KalpoB, DpHBIEucHNE K 3ToH cdepe
COLMAIERC 8KTHBHBLIX CIIOEB HaceneHrz, Cnepyer
TaKke ONPEleNHUTE Mephl, O0cCIeYHBArOIHE MM0;-
HEPHEKY BHEIUHCIKOHOMHUYECKGH JSITENBHOCTH B

VIK 658:338.2

MpHBIEYEHHE HHOCTPAHHLIX HHBECTUIMHA K PAIRUTHIO
HpEﬂHpHHHMﬂTEHbCTBa.

JNs  peanusanMH  N@HUHBIX TPOTPAMM  IOJKHEL
OBITE MPUBIEYEHB! HE CTOABKO CPENCTBA FOCYAApCT-
BEHHOIO DHDKETE, CKONBEXO BO3MOMKHOCTH YacTHOIO -
OTEYECTBEHHOIQ, 4 TIPH HeOOXOOMMOCTH H HHOCTPaH-
Horo xamurana. OCHOBHBLIM JK€ HANPABAEHHEM MC-
TIONE30BAHKA TOCY/APCTBEHHBIX PECYPCOB  JIOMHO
CTaTh HE BRACNEHNE NPAMEIX HHBECTHUMH, a cTpaxo-
BaHHE K OPEAOCTABICHHUE FAPAHTHH MON KPETUT.
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3 M Mazpynosa, J.A. Hecmoscran
Kadenpa sxoHOMHKH

K BOIIPOCY OHNEHKH KAYECTBA ATTOMEPATA HA HPHMEPE OAO «CEBEPCTAJIb»

Onvoll #3 UEHTpanbHLIX TPOOIEM ATIOMEpAI(HH
PYIHBIX MaTSpRAaJIOB BO Bee BpeMeHa Obima paspabor-
Ka TEXHOIIOMHH MOIYY4eHHS NPOYHOTO ATNIoMepara.
IMpofiaema mpoyHOCTH HMEET HE TOMLKO TEXHOJOTH-

YECKMH ACTEXT — MONyYeHHe MasJopa3pyllaroIerocs
arnoMepara, Ho H skOHoMHYeckui. Coxpalrenne 1o
MWHHMANBHO BO3MOKHOTO KONMYeCTBA BOZRPATA IO-
3BOMISET AOCTHYE BBICOKOM OPOH3BOAATENEHOCTH IO
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FOAHOMY arsoMepaTy H [OHMMKEHHOTO YIAETEHOIQ
pacxoaa TBEPAOTO TOIUIMBA Ha NPOLECE, YTO B KOHET-
HOM CYETE TPMBONHT K CHHXEHHIO CeOecTORMOCTU
armoMeparta. TpebosaHus K KauecTRY arigMepara Ha
OAO "CepepcTans” ykazaHsl B iokyMenTe "Cragaapr
NPeONpUATHA" U prseaeHsl B Ta0l. 1.

rae P; - sHAUEHHe /-TO TOKa3aTels kadecTBa OLEHU-
BacMOH NPOAYKUAH, F; 5y — 3HAYCHME I-TC [IOKATATENS
kauecTea HazoBOTO 06pasna, # — KOJTHIECTBO NpPUHS-
ThIX 78 olleHKH TV nokazareneii kadecTsa. Popmy-
ny (1) Acnone3yOT TOTAA, KOTAA YBenuueHuio abco-

JIIOTHOTO 3HAYECHUA NIOKa3aTENd KauecTBa

Tabruya 1 COOTBETCTBYET VIYVIIGHHE KavdecTBa

CO}IGIJ)K&HHB H FOITYCTUMBIC OTKIQHCHHA ©T Gazororo IHATCHMA, % HSﬂGJIHﬁ. TBK, HAMPUMEP, OTHOCHTCIE-

Ha- HBle NOKAIATENH COHEPIKAHHA KENesa,

H:;:::: Fe | Ca0/SIi0, | FeO cb5p 0- MgO Mex. Hervipa- IPOYHOCTH PACCYHTBIBAXOTCA MO HOpPMY-

HoKaaa- MM Opo9H. | emocTh ae (1). B wHBIX caydasx, KoTAA YBenvde-

Tenei HHE abCONMIOTHOTO 3HAUCHHA MOKA3ATEIN

AITI-2 | 20,5 0,1 «%1,5 | He>8 | He | He<81,57 He>l7 Xapakrepusyer yXyJIIEHHe KauecTBa

2,8 TMPOIYKITHH, A pacdeTa OTHOCHTEIBHO-

ATT-3 1 20,5 +0,1 +1,5 | Ha>12 | He He<73 | He>4.7 ro 3HAYSHHA [TOKA34TENd HCHONBIYIOT
>28 hopmyay (2).

Hepemko kagecTBo TeXHEMYECKOH NPOAYKIMHY OLie-
HHMBAIOT MO OJHOMY, HO INIABHOMY IOKA3aTEl), Xa-
PaKTepU3YIOUEMY €8 TONe3HOCTs. OfHAKO OnuH, Aa-
Ke ONpellelAIoIMHA, noKa3aTeNb GaeT OAHOCTOPOH-
HIOK OTPaHHYEHHYKY XApAKTepHCTAKY UPOAYKIIMHL,
TToaToMy mpakTHdecku il Mool NposYKIMH, 0CO-
GeHHO And CHOXHOW M MHOTO(DYHKUHOHANBHOM, He-
00X0AMMO TPOM3BOAMTE OUEHKY KayecTBa HO He-
CKOITLKUM &€ [ONe3HbIM cBoiicTBaM. [ns 3TOro ecTh
HECKONIBKC METOHCB OLEHKH KadecTBa mobolf mpo-
OyKUHH, B TOM YHCAE ¥ METalIypradeckoi. Pazmm-
YT METOABl QUEHKH TexHWuecxoro ypoeHA (TY)
ONHOPOLHBIX ¥ DPa3sHOPOAHBIX M3Jenul. Arnomepar
ABIAETCA ONHOPOSHON MOpPOAYKIMER Merannyprade-
CKOro OpeanpHATHA, NMOITOMY IpH OUEHKE CYINECT-
BYIOIUETO KAYECTBA CIELyeT HMCNONB30BATLE AWdibe-
PeHIKaNbibii, KOMILIEKCHBIH, WAM cMemaHHmli, a
TAKXKE HHTETPANBHEIA MeTOBE,

Huddepenrnansueii Meroy ouerkn TY v3nenui
38KMI0YACTCA B CONOCTARNCHHM SMHHYHEIX MOKA3a-
Teled kKayecTRa CHEHUBACMBIX W3JeNHH ¢ COOTBETCT-
BYIOIIUMH noKa3aTelsMHU 6a3osore obpasna (tabn. 2).
lpn muddeperumansiom Metoae ouenkn TY mpo-
MEIITEHHOH NMPOAYKIHM PACCUATHIBAIOT OTIEIEHRIS
OTHOCHTENBHEIE TIOKA3aTeNH YPOBHS KAUGCTEA OLICHH-
BaeMOH NponyKuuH Yy, T0 fopmynam BEAA:

Yo =P/ Piga, (D

HIIH

Y =Pigas /Py, ipui=1,2,...,n, 2)
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Tabauya 2

Audipepenumanbibie NOKAIATEIH KATeCTRAa ANTOMepaTa
OAO "Ceseperann"

Toxrasareas OAQ Muposoit | Juddepen-
"Cereperans”, ¥POBEHE, THATEHEIH
2002-03 rr. | TPe00BANMT | roxasarens
JOMEHHOTO REUECTRA,
TIPOM3BOIN-
CTRA
1. CKO o
ey 0,36-0,32 0,25 0,735
CKO no oc-
HOBHOCTH 0,059-0,042 0,025 0,495
CKO 1o
FeQ 0,86-1,17 0,5 0,493
2. Brixon
TOAHOrC, Yo 80,1-71,7 >80 00,9488
3. Conep-
HAHHE METOYH
(0-5 MM} B
CKUTOBOM
arnomepare, % 10,4-15,1 ) 0,392
4. Pacxon
KOKCR
Ha | T araome-
parta, Ko/t 55,5 50-60 0,99
5. Meran-
TYPrHYSCKHE He onpene-
CBOHCTBA IFRTCH

B pesyneTaTe pacyeTOR, IPOM3BEISHHEIX 1T0 (op-
mynam (1) ¥ (2), OOHE OTHOCHTENLHBIE NMOKAZATENH
OKA3aJIACh AY4INE, 4 APYIWE XYXKeE, NO3TOMY, YTOOH
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JATh COMHYIO OUEHKY, TIPMMEHSAICT CleXyIOIIHE pac-

n
vet: Vg = ny “my;, TAC m; — KOIQPHUHEHT Be-
1
COMOCTH ITOKA3ATeNd, onpe)]eﬂﬁem,rﬁ AKCIICPTHEIM
METOIOM.

V.. =0,6- 0,735+0,495+0,493 N

+0,15-0,488+0,1-0,392+0,15-0,99 =

=0,345+1{,0732 + 0,0392 +0,1485 = 10,6059,

Creaopatensro, arnomepar OAQO "CesepcTans"
0 KAYECTBEHHEIM XapaKTEPHCTHKAM YCTYACT MUPO-
BOMY YPOBHI) KauecTBa arriomepara Ha [ — 0,6059 =
= 10,3941 (3941 %).

KoMrutexcHelit MeTO NPUMEHAIOT B TEX CyYadx,
xoraa

neHb odurocopanug. [lokazarenu F XapaKTepusyoT
MeTayprudeckie csoficrea. [loatromy uenecoot-
pasHo BCHONB30BaTh JBA BUNA MHTErpPaNbHEIX IIOKA-
sarenei: XUMHYeCKHX ¥ MeTAITYPrHuecKuX cROKCTB.
PacueT nokasaTens XMMUYECKHX CBOMCTR arinomepara
OCYIIECTBACH KA ODCHOBE MATPHILI, B KOTOPOA CTPOKH
PACMOJICkKEHLl CBEPXY BHH3Z B IOPAAKE YIVUIUSHMUS
XHMHYECKOI0 COCTaBd B AMHAMHKE 3a rofl. MeTozom
MUOKECTBEHHOM PErpeccHy U PELUCHHA CHCTEMBl K3
11 npHeHHBIX ypaBHEHHH ONPEACICHE! 3HAYCHHUS Be-
COBBIX KOIQWDHIIMEHTOR dy, A1, 3y, a3, 44 H IHOAYIEHO
cleayrlliee YpaRHEHWE HHTETPANBHOICG HOKA3ATENS:
Ixa==1,99827 - X% . x, 007 0065 5 00021
PaccunTanHbie Ha OCHOBE YpaBHeHud, 3Ha4deHus [ x.a
ApeNcTaBIeHb] HEXE.

M3 tabnuuel BHOHO, 9TO HHTETPamBHBLIA Mmokasa-
Tellb XHMHYECKOrO COCTARa arloMepaTa MOHOTOHHO
BO3PACTAET, TO €CTEH YAOBNETBOPAET BCeM TpeboRaHy-

Haubonec Homep | 1 2 3 4 5 6 7 8 9 10 1 12
Heneco- Ioaw% 192,79 | 92,84 [ 92,85 | 92,87 | 92,96 | 92,97 | 52,99 | 93,01 | 93,04 | 93,07 { 93,16 | 93,24
obpazuo
OI2HH-

BaTh TV CHOXHBIX H3NSAME TONMBKO ONHUM HHCIOM.
HeobxommmocTs offbeauHenys COBOKYIHOCTH e/IH-
HUYHBIX HOKA3ATENeH ¢ LEJIBK0 IMONY4YeRHA OIHOIO
KOMIUIEKCHOI'O ONPEASIAETC YMCTO TPAaKTHUSCKEMH
Janayami., O6oOmexHHsl Nokazarens OPEACTaBIgCT
coboit hyHKUMIO, 3aBHCALIYIO OT SAMHUYHBIX MOKA3A-
TeNieH, KOTOPbIe XapaKTERU3YIOT OJHOPOAHYIO TPYTITY
cBoiicre, Haubonee pacnpocTpadeHEBIM BHAOM KOM-
TIMEKCHOH Oi[eHKH KAYeCTBA ABMETCHS WHTEIPANLHbL
flOKa3aTeNk. s MOCTPOeHHS HETEPABHBIX MOKa38-
Teel Ka9eCTBa HCTIONB3YHOT METO/ KOPPEIAHOHHOK
3aBUCUMOCTH, XKOTOphId BKMOTAET B celd ABa srana:
ofHapy)XeHne 3aBUCUMOCTH U YCTAHOBNEHHE (GOPMEL
B3EHMOCEA3K B BHIE MaTeMarrdeckodl QopMyNel, u3-
MCHEHHE TEeCHOTHI B3aUMOCBS3H, TO €CTh CTElieHB
npulONUKeHNHa K cBA3H QyHKIMOHANEHOH. B KayecTBe
YAcTHBIX MOKasaTeNncH KadecTsa arroMepara BLIOpa-
HBI: MaccoBaz [ond kenesz, % (X)); mons FeQ, %
(X2); mona 8i0y, % (X3); ocHOBHOCTE, % (X3); rops-
qad TIpOYHOCTE Ha yaap, % (F); IpOYHOCTE HA HCTH-
panne, % (F3); BOCCTAHOBEMOCTS, Y% (F3). [okasare-
4 X — 370 NoxasaTend XMMHYECKOTo COCTABA arig-
Mepara. MaccoBas Ao kenesa xapakrepusyer 6o-
TATCTBO JKEJIE30PYNHOIC CHIPEA, MaccoBas JONA
KpeMBHA — THI YCTOH moponsl, a OCHOBHOCTE — CTe-

M, TIPEIbABASEMBIM K KHTSIPANbHBIM HOKA3ATEIAM.
ABanOry4Ho PacCUNTHIBACTICA HHTETPAIBHEIN TOKA34E-
Tellb KaYeCTRA METANIYPrHUYSCKUX CBOMCTR aryiome-
parta: hya=ay - f1- ar- fzﬂ' £#%. OnHako caenats coot-
BETCTRYIOILUHA pacueT HEBO3IMOXHO B CBA3IH C TeM,
uTO0 5TH ¢BOHCTBA He onpememaotes Ha OAO
"Cepepcrans”. BHefmpesEmMe meroaa pacdera OOOHX
nokazarenell MO3BONUT OBICTPO U MOJHO OUPEACTHTE
Ka49ecTso BRITyIIEHHOTO arnomepata. Ocofoe 3Haue-
HHE 3TO MMECT IpH ﬂaﬁopaToprrx HCCIIeNOBATE b~
cKux cnexaHuaxX. Takum oOpaszom, Ha KAYeCTBO ar-
JoMepara 10 X¥MHYECKHM CBOHCTBAM IONMKHUTENLHO
BIIHAST COAEPKAHMUE XKeTle3a B arjlOMepare H OTpHLa-
TENBHO — cojepxanue kpemuud. OTPHUATENEHO CKa-
3LIBESTCA OTCYTCTBHE BO3MOKHOCTH ONEGHKH MeETan-
Iypraveckux ceoficte B AI'TI OAO "Cepepcrans”,
TaK Kax TopAYas NPOYHOCTE Ha yAap, Ha NUCTHPaHKe H
BOCCTAHOBHMOCTL ABIAOTCH BAKHCHIUEMH LIEHHO-
CTAMH aroMepara.

[ToMHMO XuMMUECKMX CROHACTB HA KajyecTBO aro-
Mepara BAAAIOT MHHEPATOTHYECKUE COCTaB ChIphA:
HERC30PYAHOTO, JUIIOCOB, KOKCA, a TAKKE KAUECTBO
paboTkl. OCHORHBIM BHACM CHIPEA SBIAETCS HKENE30-
PYEHBIA konuenTpar — 73 % cebectoumocti. Ilpu
npoussoacTae arnomepara B 2003 rogy McOONE30Ba-
JHChH CHEAYIOLINE OCHQBHBIE BHIBI XEJS30PYLHbIX
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KOHUEHTpaToB:  OneHeropckue, Muxaiiiosckae,
Crofinenckre (xoHmenTparst KMA) (tabn. 3),

K KoeaopckoMy KOHOEHTpaTy —TPauLHOHHO
OpeaBABRAIOT Gonee XecTKHE H pazHoobpasubie Tpe-
Oopanmg, 4eM K NPYrAM KOHUEHTPATaM, TaK Kak OH

BETCTBYET YCTAHOBJIEGHHBIM TPEOOBAHHUIM, I103TOMY
HeoDXOMHMO OLEHUT: UCMIQIBIYEMOE Chiphe PAiInd-
HOFO TIPOHCXOKASHUS ¢ NOMOU[LID CTPYKTYPHBIX OT-
HOCHTENBHBIX BEIHYMH H COOTHOINEHMSs "leHa-
kauecTeo" (Tabm. 4).

Tabruya 3
OcHoanble TpeGUBAHHA K HEJCI0PYAHEIM KOHLEHTPATAM
! ! Bnara Brara
; Fe MgO TiO, P B 3HMHHP | B JICTHHH
L Konuenrpar nepHol TEPHOI
| Ounencropcxuit 66+ 10,2 %
Kopnopexuit 64+0,2% e 3,5 He > 1.1% ne>0,12% 1,5 % 8%
Crolnenckuli 67102 %

HMeeT Npyro#, OTIHYHBIL OT OpyTHX cocTaB (Tipexme
BCero no codepxkanure Mg()., AHanmn3 kayecrra To-
crapigembix B 2003 Tony KOHLEHTPATOB NIPOR3BE/EH
METOJIOM KOHTPOJLHBIX KAPT, MCIOAR3YIOMIHEM cpej-
HexBaapaTHyeckue otknoueuns (CKO) no ocHOBHEIM
napaMerTpam B JRHaMHKe. [Ipumep KOHTPOILHOH kap-
Tht 7ng KOBHOPEKOre KOHISHTPATA MpeACTABISH HA
rpadiuke (puc.).

KOHTpONBHBIE KAPTHI KAYECTRA 10 APYTHM BHAAM
CBhIPBA PACCYNTEIBAKOTCA aHATOTHYHO, Adanuz nDoka-
3aJ, 4TO JaNekKe HE BCE JKENe30PYHHOE CHIPRE COOT-

CornacHo TpOBefieHHBM HCCIEAOBAHHIM Haubo-
7iee COOTBETICTBYET 33AaHHEM Tpebosanmam Kownop-
CKHIi KOHLEHTPAT, ¥ KOTOPOrD BEIIOIHIKITCS Tpeho-
BaHHA TIo cojepwanuio Fe, TiO;, P u Baare; oqHako
HabNIOAAIOTCS HACTRIE OTKIJOHEHHH [10KA3aTefs OT
TpebyeMoro ypoBHA N0 TAKOMY BAKHOMY KOMIIOHEH-
Ty, kak MgO. ITo ocranpHeM kounesrpataM (CTob-
ReHcKOMY H OleHeropckoMy) TpPOHEHTHRIR cocTap
M0 COAEPXAHHIO XKeNle3a U BIArH HE COOTBETCTBYET
TpebyeMoMy Kolm4decTBy. Bce 3TO MOXeT oTpHia-
TENBHO CKa3bIBATBCE HAa KAYECTBe arjyomepara. B
CTPYKTYpE JKENe3CPYAROro chiped Haubonee KauecT-

Tabauya 4
CTpyRTYpa KenesopyaHore chipss B ATTI OAQ "Ceseperais'
Toa Bun criphs Konmuuecreo, T Y nencHEH gec, Y% Hexa, py6.

OaeHeropckut KOHUSHTPAT 3938 882 61,166 601,89
2001 Kopaopcruit konuenTpar 2460 344 38,206 519,21
CrofileHckuit KOITUGHTPAT 4G 436 0,6279 516,28

Hroro 6439 662 100
Oneneropekufi KOHIEHTPAT 3 866 430 54,546 651,14
2002 Kosmopexuii korueHTpar 2 587 044 36,497 601,21
CToHneHeKHA KOHIIENTPAT 634 975 8,958 580,14

Hroro 7 088 449 100
Oneseropckud KOHHEHTPAT 351212327 50,316 792,53
2003 Koeropckuit koHgHTpat 2 583 735,08 31,016 668,76
Crofirenckuii KOHUSHTPAT 884 155,4 12,667 758,73
MuxaiinoBckut kKOHUSHTpAT 70 0,001 42337

Wroro 6 980 083,75 100

88



Pasdea 6. DKOHOMHRE H yIpaBACHHE

BEHHBIH B koHUeHTpata (Kopnopexui) B 2003 rosy
coctasasn 37 %, Torna kak GONbIIYIO YaCTh 3aHMMa-
er Oneneropckuii. Kpome Toro, B COOTHOLIGHHY
‘LeHa ~ xauecTrO" ONEHEropeKas pyJa NPoUrpPHRACT
OCTaJIbHBIM BHJIAM, TAK KaK SBRAETCSA CaMOi JOPOroi.
Brifop Takol crtparerau 3akynmok ¢BH3aH ¢ TOAHTH-
ko#i xongrHra "Cepepcrans-I'pymnm”, Tax kak Onene-

ayprud. B nactosmee Bpems B Poccuu axcnepramu
KOHCTATUPYETCH ocobasd HaNpPEXEHHOCTE HA DPBIHKE
JKENE30PYIHOrO ChIphA. OTHOCHTENbHaM cTafmib-
HOCTh B IIOCTABKAX KeNe30pyaHOoro chiphi Ha OAQ
"Cesepcrany” ceifuac He rapaHTHpYeT 3$deKTHBHO-
ctH pabotel mpepnpustua 8 Oyayimem, Tem Oosee B
COOTBETCTBHEH ¢ HH3KIM KAYECTROM 3TOTO CRIPBA.

T —

64,5 - o
64,4 |
543 /\
84,2 B —i
841
® 64
63,9 4
83,8 i i
83,7
636 -
6354 - . L . — ] N . . -
O1.01.03 020103 030103 040003 (6M.3 0BOIGY 070103 CROLO D90MG3 100408 11.01.03 12010
nepucs
|—-_.¢_ Fa, % —.——Tpéﬁyém.ﬁ YPOBEHD —I—" Tpeﬁyen;al; ;poaeHb ]
Puc. Conepsxarse senesa p Koagopcxom xonuentpare B 2003 rogy
ropckuit - TOK  sBnsercs  wacThid  IpyImeL

"Cerepcrans—Pecype" il MONOMEHHE TEN HA Tpeanpy-
ATHY TpeQyeT NOHAEPKKH CO CTOPOHBI TONOBHON
KoMIaHud. Tem He MeHee HeoOXO0nMMO NPOBONHTE
NOCTORHHBIH AHATM3 PHIHKA CBIPBS, OTCIEXHBATL H3-
MEHEHWs 1ileH H KauecTsa, paboTath ¢ IOcTARIHKAMH
TakuM 00pa3zom, 9TOGE! 9TC COOTBETCTROBANO HOHS-
THAM 3IKOHOMKYECKOH >(DGEeKTHBHOCTH M lenecqob-
passocti. KenesopynHas chiphesas 6asa — ocHoRa
QYHKUMOHHPORAHMA TIPSANPHSTHH TepHOH MeTal-

VIIK 347.77. 003.12

CIIMCOK NMHUTEPATYPEI

1. Buryaoe I.C. TlpouszeonctBO arfioMepara 3afanHOro
XEMHYECKOT0 cocTapa // Meraunypr, — 2002, - Ne6. — C. 47,

2, Nenomarioea 3.C., Mazpynoea 3. M. TIpouseoacTeen-
Hetll MeHemxuMenT: Yuef, nocobue. — Temupray, 2002, —
128 c.

3. Kopomus B. H. ATTIOMEDALHMA PYIHBIX MATEPHANOE.
— Exarepradypr: [OY BITQ "YITY-YIIU", 2003. — 400 c.

3. M. Mazpynosa
Kadenpa sxoromuxy

METOJUUYECKHE OCHOBHI OIIEHKH CTOHMOCTH OBLEKTOB
IMPOMBIIILIEHHON COBECTBEHHOCTH

K' macTosiieMy BpeMeH: B TEOPHM M JIpAKTHKE
CTOMMOCTHOM OIEHKK OOBEKTOB MPOMBIILTEHHON cob-
cteerHecTd (OIIC) cnouIoch HECKONBKO PasIHIHBIX
nomxonoe. OnuA ¥3 HUX OCHOBAH HA MEPEMHOMCHHM
P2aa K0IQDUUHUEHTOB, CEA3AHHBIX C Pa3THUHbIMA (hak-

TOpaMH, BIHAKIIMMH HA4 TEXHUKO-DKOHOMIUYECKYIO
SHATHMOCTE M300peTensst, KoNMMecTEEHHEIE SHATCHM
3THX KO3 (HIMEHTOB MOTYT BapEHPOBATH B IUPOKHX
fipeliesiax. B 33BHCHMOCTH OT ONEHKH CrereHM Hx

BIIASTHUA. 3TOT Nomxoa OepéT cBoé HAuame M3 paHHee
89



Pg3der 6. JKOHOMUKA ¥ yIpABACHHE

DeHCTBOBABIIEH HHCTPYKLMH [0 OMpeNeqeHHi0 BO3HA-
TpaknieHs 3a H30DPETCHUS, He CO3MAOIIHe SKOHOMH-
seckore sqpexta (1992 r.). B COOTBETCTBHH ¢ 3THM
FROKYMEHTOM NefiCTBHTeNbHAS LEHHOCTL W30BpeTeHus
QIIpemensiach o hopmy.ae
A=k K by ke,

rne ki — xosthhUUMEHT TOAOKKTENLHOTO 2dihexTa,
KOTOPHIY OMPeAenIeTcs B 3aBHCHMOCTH OT BJIMSHUA
U300peTeHN Ha TEXHMKO-3KOHOMMUECKUE MOKa3aTeNu
[IPOAYKIIMH, B KOTOPOM OHC UCIONB3YETCH, Ay — KO-
SbduunenT 0bBEMA HCMIONLIOBAHUA, BETHUYKHA KOTO-
POTCG yCTAHARIMBAETC B 3ABHCHMOCTH OT Maclitaba
UCNoNE30BaHuA H300peTeHns (enuuHMUHEE 06pasIEl
NPOAYKIHHE, OTLITHAA NAPTHA, CepHAHOE MPOMU3IBOA-
CTBO ¥ T.IL); k3 - k03 (DHIHEHT CTOXHOCTH pelae-
MOH 3ajauyH, BeNWYMHA KOTOPOTO OnpeeiHeTca
CIIOMHOCTEI0 00BeKTa u300peTenus; &y - koddbuim-
SHT CYHMISCTBEHHOCTH OT/IHYHH, BEMMUMHA KOTOPOro
YCTAHARJIMBALTCA  NPONOPUHOHAILHON — KONMWYECTBY
OTIIMYHTENBHbIX PHIHAKOB B QopMyse n3oBpeTenys.

Taxas onmeHka Fe coBceM OOLEKTUBHA, TaK KaK
oubka B oueHke xots bl omHoTO KoadduupeHTa
[PYBOART K MHOTOKPATHOMY ef BO3PACTAHMIO 34 CYET
YMHOJKEHHE Ha pAS APYTHX ko3 (pUHIHEHTOR.

Bonenroe uncno meromuk Gasupyercs Ha pacuete
UEHb JTHIEH3UH. K] nouTH BCE OHM B KAYECTRE OJHOTO
H3 pacHETHEIX TIOKAaTeNeld MCHONL3VIOT Kosdderimni-
EHT POSIITH.

KonyyectrenHoe 3rauenue 3Toro Ko3dhdULHEHTA
BEIGHUPAETCA B 3aBHCHMOCTH OT TOrO, K KAKOH OTpaciu
TPOMBILLIEHHOCTH OTHOCUTCA OLIGHHBaeMoe u306pe-
TeHde. Jm oGoro u3obpeTeHuu, OTHOCAINETOCS K
ONHOH OTPACHH MPOMBIUNEHHOCTH, 3HAYEHME Ko3eh-
bunuenTa posnT ogMHAKoBO, M3BECTHO, 9TO BCe H30-
Operenns, qaxe oTHOCSIIEECS X OAHOH OTPaciH, pas-
JNHTHEL 10 HX >QEKTUBHOCTH, N0 WX BIMAHWIO Ha
OpubEllL OT peanns3aluMy RpPOAYKHUM, (CTOMMOCTB
OI1C no aaHEOM METOHKE OTIPERENIETCH 110 thopmyne

L[onc= Bf ' Tt'- L[np:’ ' Rt' H

rne B; - 00béMm BEUIYCKA IPOAYKLUHHM B i-M rogy (ior.,
KT, MH T.J1.), 10 THIeH3uH; T; - Cpok aAeicTRus MHIeH-
3HOHHOrO foroBopa (roasl); 1., - nponasatas mexa
NPOAYKIIHH, 110 IHICHINK B -M TOAY; R; - pasmep posu-
TH B i-M rofTy.

B oresecTsennol npakTuKe u3-3a OTCYTCTBHA A0C-
TOBEPHBIX CPEIHECTATHCTUEECKIX JAHUEIX Yalle BCero
pasMep pOSITH BEIGHPAIOT, OPHEHTHPYSCH Ha 3apyOeK-
Hbie naHubie Oe3 Kakoro-nmulo pacyérHoro ofocHOBa-
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HES, JTO IIPUBOJHT K CyOLEKTHRHOMY, HEJOCTATOUHO
obocrHorarHOMY BolOOpy. Ewe Golee HeonpenenéHHas
CHTYallis BOSHHKACT, KOr[d B JUTEpaType He comep-
JKUTCS NAHHEIX TI0 KOHKPETHOH OTpaciiv MPOMBIINeH-
HOCTH, B JAHHOM CHYy<ae, [0 MeTaTypriH,

[TosToMy Ha TIpakTHKe ROIHMKaeT mpobrema 06oc-
HOBAHHA CTaBUK POSNITH RIIA PACYETA [EHE] MHlleHsun
TIPMMEHHTENRHO K PEaTbHEIM PEIHOYHBIM OTHOMIEHHAM.

Eme omun nmoaxon B croumocTrol onenke OTIC,
MUPOKO HCIIONB3YEMBIH B NMpaKTHKe, Gasupyercs Ha
pacuére CyMMAPHBIX 3aTpaT, CBA3AHHBIX C CO3TAHHEM,
oxpaHoit u mpuMenenunem OTIC (Tak HaspBaeMbli 3a-
TPaTHBLIH METOR).

B srom ciyvae croumoctrywo ouenxky OINC npen-
NATaeTCH ONPEAENATE Ho GopMyne

I8
i, =L

kS
3,-a, k, +1, +1, |k
fu

c?

rae 3; - CYMMApHEIE 3aTpatsl HA OGBEKT MHTEMIEKTY-
albHOM COOCTBEHHOCTH B §-M rofly pacteTHOTO MepHa-
Ja; f; - HAuaNhHEIH roji pacuéTHOO TMEPHOAR; 4- KO-
HEUHBIH TOZ pacuTHOro Iepuoga; I1; - CyMMApHEIR
00BEM TIOCTYNACHRI 1O JHUCH3HOHHBIM JOTOBOPAM;
[ly - nocTynneHus B BuIe KOMIeHcaU#ii yOBITKOB
(yuepba) gpu HAPYNIEHHU HCKITKMHTENLHEIX PR Ha
OOBEKT HHTENNEXTYANbHON COGCTBEHHOCTH, @, - KO-
3(hUIHEHT IPUBSIEHUS Pa3HOBPEMEHHBIX, CTOMMOCT-
HbX OLCHOK B TEYCHHE pacyéTHOTO Mepuopa; &, -

KO3(QUITUEHT HHAEKCALMH DAIHORPEMEHHBIX CTOH-
MOCTHBIX OLEHOK C NPAEBENSHHEM K KaXIOMY rofy (1)
pacu&THOrO TEpHOAg; k; - KOIGDHIUEHT MOPATTEHOTO
CTAPeHHA {(AMOPTH3ALMH) 0OBEKTA HHATENNEKTYANbHOH
cOOCTBEHHOCTH.

Ans pacuéra pemouHoit ueas OINC, mampumep,
Ans nerei MPONAXKH JIRNEHIUH WK BHECEHHA A0IEB0-
TO Nas B YCTABHOW KalWTal NPSATPHATHS, OLEHKA phl-
HOYHOH! CTORMOCTH MOXKET IIPOM3BOAMTLCA 10 BopMyIie

one=[(Ca+ Cs+C b dey by ka4 P~ A T ks ks,

rae C, — NpYBeASHHEIS 3ATPATH Ha ofecreucHHne TIpa-
BOBOW 0xpanbl 06bekta; Cg — NPUBEASHHBIC 3ATPATH]
Ha MPOM3BOACTBO eAMHHNGI Gaz0ro# npomykuum; C, -
IpUBEJSHHbIE 32TPAThl HA MaPKETHHIOBEIE HCCNeI0Ba-
Hud;, P - CpeAHECTATHCTHYCCKAS CTABKA DOSANTH, A, -
baza ans pacyéra posATH (roJoBOH 06BEM HCIONE30-
BAHMA, IKOHOMHUYECKAS BRIMONA OT HCNOIBE30BAHEX
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ONEEHBAEMOr0 0OBEKTA); 7 - CPOK MONE3HOTE MCIIOND-
30BaHMA O0BEKTa OPOMBIIINEHHON COBCTBEHHOCTH; ks -
KO3(QHpHIAEHT AMOPTU3AIMK CTOMMOCTH OLSHHBAEMO-
ro obbexTa Ha MOMEHT pacuéra; &y - Kod(pdHIHEHT
MPABOBOM 3HATHMOCTH OLEHHMBAEMOro 00BeKTa Ipo-
MBILITGHHOH coOCTRETHOCTH,

CroumocThas onenxa OIIC no masHol MeTozmke
BIIOUAET ODBEM DOCTYMAEHHH 110 NHIEH3HOHHBIM
nororopam (I1,), T.e. 1y Beanumny, kotopas u GymeT
OTIPEIENCHA B NpoLecce NePeroBapOs O 3aKITIOTeHHH
SENEHIMOHHOIG JOTOBOPA UM IIePeyCcTyNKe MpaB Ha
Orlc.

A. Kamunud ¥ Jp. npeaiaraloT BENHYMHY LeHH
OIIC, Kak OTPaXAINIYIo Bee NPoBeJEHHEBIE TPH CO3-
JaruK 1 odopmnenun npak Ha OIIC 3atpatei, mpu-
HATH 38 MMHAMAIbHYIO oneHky croumocty OIIC, mpu
yenoeud, yto [1,=0,

i
Wmin = kcEW; "4, 'kur :

f=iy
rze W, — cymmapHDie 3aTpars obnagarens UCKMIOLH-
TenbHbiX TIpas Ha OFC B #-M rogy pacuérgoro nepro-
Aa; & — HaYANbHBIA [OJ PACYETHOTO NEPHOAR; I, — KO-
HEYHBIH IO pacY&THOro nepHoaa; a, - xoadduuueHT
NpHEEICHRS DA3HOBDEMEHHBIX CTOMMOCTHERIX OIEHOK B
TeueHue Pacu€THOTO TEPHOMA; Ky — KOIPPHUMEHT
HHIASKCALKHH Pa3HOBPEMEHHBIX CTOMMOCTHEIX Olie-
HOK © JIPHBEACHMEM K KOHEUHOMY TORY pacu&rHoro
nepuoja.

[Ipeanoskennas MeTOIMKA ONpefieneHHs MaKcH-
ManbHOM croumoctu ONIC, Hocsmas oTpacneBod xa-
pakrep (KocMHHuecKas TEXHHKA), MOXKET ObiTb MOmH-
Grumposana M I APYTMX OTPACHeR TexHRKH. [Tpu
3TOM HCIOABIYETCA CleRyiollee 0boOMIERHOE BhIpa-
HEHKE!

Wmax.o: W(R e P) kc TH L

rae W - rOAORble 3aTpaThl Ha pPelleHHE CHCTeMOM
(KOMILIEKCOM, YCTPOUCTBOM) LENeBoil 3agauu; R -
BEPOATHOCTE YCHRLIHOTO Pelllelis CUCTEMOM LigneBoi
3anavM npH ucnoas3oBaauk OIIC; P - meposTHOCTE
YCHEWIHOTO PENeHHMA CHCTEMOM L@neBoi 3apaum nmpu
orcyreTrHy OLIC,

B obmem cnysae npempaputentHas CTOMMOCTE
OIIC onpenensiercs no obwenpuaaToit hopmyne:

Wrrp: 032 (2 Wmax +3 Wmax) k3 B

TAE k3 — KOMPOUOMEHT TEXHMKO-2KOHOMHUECKOl
sHaunmoctd OITC, HasHagacMBiil IKCIEPTHOM KOMHUC-
cueilt B npeaenax (1,0+ 1,3).

BauenepeyrciaeHHEIE METOAVKY Pacyéra CTORMO-
¢y OFC otHOCATCA K 3aTpaTHOMY MeTonNy. Taxo#
TOIX0A NPUBOJAWT K NApafoKCanbHOH KapTHHE! CTOM-
MOCTE K300pETEHHS 10 MEPEe ero «CTapeHMsy BO3PAC-
TaeT, TAaK KaK PACTyT 3aTPATHl, CBA3aHHbIE ¢ €0 1paso-
BOH oXpaHOH ¥ HCHOJIL30BARUEM (TOROBLIC TIOIUTHMHEL,
BBITINTATA ABTOPCKOrO BO3HAIPAXKACHUSA H T.4.). OaHoit
u3 ocofennocrelt OTIC gBIAeTCA TO, YTO OHM MOABEP-
SKEHBI JOBOJIBHC HEICTPOMY MOPATEHOMY CTAPEHUED U ¢
TEYCHHEM BPEMENH WX CTOMMOCTb CHIIKARTCA, 8 HE BO3-
pacTaer.

Pan Meroguk OCHOBaHB! HA OLEHKE TIPUOEUTH OT
peaTd3aEy NPoRYKIEN ¢ HeionksosarreM OIIC. Tak,
B. Myxonaj ma pacuéra crommocti OIIC npeiaraer

HCTIONE3OBATE CISHYIOLEYEO pacuéreyio GopMyIy:
Hooo=A1-T- 11,

rae 1T — rogoBas nputene, py6.; J — noas npubbiig,
npuxoaguiasca Ha OIIC; T — epems, 3a koTopoe pac-
CURTLIBAETCS TIPHOLUTE.

B aTOM ypaBHeHHM u3 TPEX COCTABIAIOMIMX ABE
NPEACTHRALIOT HeH3RecTHbie Benuunse (11 v 1), oco-
fenno koraa pacudr mpouaRoAUTeA Ha Haubonee paH-
HUX CTAAHAX XU3HEHHOrQ LMKIA NMPOIYKIHMH C HC-
noas3opaHuem ounenupaemore OIIC, ITpu stoM komm-
YECTBEHHOE 3HAUeHUe A0JH TIPHOLUTH MOMKET MEHATBCS
B ITUPOKHX NPEASHax B 3aBHCHMOCTH OT pada ¢akro-
poB, 9TG CO3HAET NPEATNIOCEITKY Ui NPOUIBONA OLEH-
HIHKE.

Ha naw B3rnsa, Bce onmmcadHbie B JIMTEpAType
MeToasl oneHku cToumocTH OIIC crpanarot Tem cy-
IECTBEHHEIM HEAOCTATKOM, YT0 BCe OHH GasupyloTed
Ha nonbitke abcomorHoi onerku OIIC de3 HCHONB30-
BaHUs $asbl cpaBHeHMA. B 3ToM cilydae HEBO3MOXHO
YCTaHOBUTE CBA3bL otlennBaeMore OIIC ¢ coorBeTeT-
BYIOILiAM TIpHpailieHHeM NpaOBITA H MOXKST OKaA3ATHCA,
4TO paccyMTaHBOe Npupamerne npudnum obyciaosne-
HO coBceM He cueHuBaeMbiM OIIC. ITpu TakoM nopxo-
Ie Hen30eXHO NPHMEHEHNe HEKOTOPBIX YCPENHEHHBIX
KO3 HIHEHTOR (KOSDGHIMCHT POANTH, HOPMEI TIPH-
OEuIM, monA IPpUGHUIM M T.OL), 3HAYEHHA KOTOPHIX
TIPUMEHSIOTCH OOMHAKOBRIMA IUIA PA3iMIHbIX 0 CRO-
¢l NpHPOAE M IKOHOMMHYECKOH 3BeKTHBHOCTH W30-
OpereHuit,
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3. CKODHSKOBBIM NpPAJIAragTesi ONeHUBATh CTOM-
MocTh OIIC mo npupamenuto Tpebslid OT peannsa-
LHH OPOoOykIMy ¢ kenosbiosandem OIIC rio oTHO-
meHMo K OpubBIAY OT peanH3allfil NpOAyKLMH, He
Henonb3yrowe# oneureaemoro OINC, Tax walniBaeMoid
6a30B0f npodyknuu. B kadecTBe TakOBOH MOMKET Hc-
II0IE30RATLCA COBCTBEHHAA NMPOAYKLHS, KOTOpasd 3a-
MeHSeTCH TpoAykiueli ¢ uenonszosanuem OIIC, u
mobas gpyrasd, aHATOrHYHAL 110 HA3HAYEHKIO H 00~
nacTy npEMeHennus. B atoM cnyuae croumocte OTIC
MOXHQ ONPeIeNUTE o cleAyloiied pacueTHo# Gop-
Myne:

Cone =0+ T {Llg (Ky — 1)~ C5 (30— D],

rae 39 = Cone/ Cs — OTHOCHTENBHLIE 3aTPATH HA TPO-
U3BOJICTBO E€HHUIE NPOAYKUMH C UCIOIE30BAHAEM
onenueaeMoro OIIC B cpaBHeHMH ¢ 3aTpaTaM¥ HA
TIPOU3BOICTEO SUHKENB! 633080 TPOAYKIHH.

D74 MeToauKa, 110 HAllEMY MHEHHIO, SBKASTCH Ha-
nboree npuMeHaeMclt IpH oUeHKe cTorMocTH OT1C.
Meroauka, npeanaraemas 3. CKOPHAKOBBIM, TO3BO-
AT

VIIK 681.324

- YCTAHOBHTH CBA3E M300peTeHUA C [pUpAaIleHUeM
npulbing OT peanu3auuyl IPoJyKUMH C HCIONb30Ba-
greM 1300peTeHds B CPABHEHHH ¢ TIpHOBLIbIO, TIONY-
qaeMoil oT peann3anuM 6azoBOM NPOIYKIUH, H NpaK-
THYECKH TIOIHOCTHIO HCKITHIOHAET IPOM3BON B OLGHKE;

- 00BACHMTE, TI0YEMY CTOMMOCTb OLEHHBAS8MOIo
OITC pMeeT TEHAEHUKIO K YMEHBIISHHI BO BDEMEHH
110 MEpE Er0 «CTAPSHAIN,

CIIMCOK JIMTEPATYPEI

1. Croprarkos 311, Metonadecke peKOMeHNALHN MO
OPOBEIEHHI0 NAaTEHTHLIX pecnenosamuit. - M. BHHHAITH,
1997.-71 c.

2. Myxonad B H MexnyHapoliHad TOPTOBNA JIHMLEH-
amsMie - M.: BHHMIIH, 1994, — 103 c.

1A Bengesa

Kadexpa MaTemaTHyeCKiX METOZOB 1 RHQOPMALMOHHLIX TEXHOJOTHE B 3KOHOMMUKE

AHAJIA3 TPEHA-CE30HHOH COCTABJSIIOIIEA BPEMEHHOTO PSIA
B MOJIEJH OTTOKA HAJMIHOCTH U3 BAHKOMATA

Ha cerogualunui AeHE GaHKOMAT ABIAETCH OMHHM
13 Hanbonee 3PEKTUBHBIX M IKOHOMUYHLIX YCT-
POHCTB I MPENOCTaBNEHHS POIHHYHEIX DaHKOBCKHX
yenyr. B wactHocTd, ool u3 HauOosee BocTpeto-
BAHHBIX YCNYTI' ¥ JNeprKaTenel KapTOYHBIX CHETOR JIO
CHX [10p OCTACTCH CHATUE HAIMTHEIX B CeTH OaHkoMa-
TOE (YCTpOHCTE apTOMATHYECKOM BLIJAYH HAaTMy-
HeX — YABH). lpu atoM a1z yZomneTBopeEHd B
TIONMHOH Mepe 3anmpocoB KIWeHTOB OaHx JOMmkeH
ofiecrieunTs pabotocrnocobnocrs YABH, T.e. nomec-
TUTH B HETC JOCTATOYHOS KONHYECTBO HATMUHEIX Je-
HEXKBbIX CPefcTB. B ¢BA3M ¢ 3TMM BO3HHKAaeT Tipo-
OreMa ONTHMUIZALAH (TI0 M3/IEPKKaM H [IPHBIEUECHUI)
CPEACTB) TIOHOINHEHHA OaHKOMATOB JIEHEXHBIMH
cpepcTRamMu (cash-management). OnHuM W3 Hanpas-
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JeHHH pelrenna JaHHOR NpodIeMHON CHTYaUMH AB-
JIFeTCR pEHISHME 3aJa4H MPOTHO3IHPOBAHHA OTTOKA
HanMaHoCTH #3 YABH.

O6BeKTOM HCCNEOBAHMA ABASETCS CHCTeMa nna-
CTHKOBBIX KapT oqnoro u3 Hankor Cerepo-3anamnoro
IKOHOMUYECKOro peruona. [Ipeamer uccnenopaums —
OTTOK [IEHEKHBIX CPEACTB ¢ KAPTOUHEBIX CYSTOB KilH-
enToB TocpeacTeoM YABH. llens uccnenoBanus —
[IOBbICHTE TOYHOCTE IPEACKA3aHUA CIPOCa HAMKYHBIX
JeHexHeIX CPeACTB B YABH wa kparkocpoyusiii
[IEPHOA.

Myete x™(#), X"(%), ..., x"(ty) — pan HabmoneHUH
CTIpOca HATHYHOCTH B BAHKOMATE ¢ HOMEDPOM M1, TIPO-
H3BeEeHHBIX B TIOCTEI0BATENbHbIC MOMEHTEE BPEMEHU
fi, ty, ..., fy. AHAIN3 rpaduKOB BpeMeHHEIX PAAOR TS
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$anKoMaToB OJHOTC HACEIEHHOrO [IyHKTa IpUBEN X
TUTIOTe3e, UTO HMEIOLIHECAd [aHHhbie MPEACTABIAIT
Ce30HEbIe KonedaHus (TEPMHH «CE30HHOCTLY IIOHMU-
MAeTcs B LIMPOKOM 3Have-
HHH ¥ BEKTI)UYACT HeAelIBHEI®
H MECHYHLIE MepHOIE!), Ha-

BYIINMX JZHHBIM TEPUONAM, & TAKKE 011 MHTEH-
CHBHOCTH, NMPHXOAAManca Ha oOnacTk BHICOKHX Yac-
ToT (cnysaffHas COCTABNAIOLIAA BPEMEHHOTO PAa).

Tabauye |

JaHHBIC 00 NPOBEPKe CMNOTEIBI HAMHYAA HecayUalaoif cocTapaawme

CIaHBAaKIIUECTd Ha TP, N W
Kpome TorO, HpoBefeHHLIH v AI_?-H ’ v (N) UlN) T {N) TolV) Tunotesa
[IPEABAPHTCIILHRIY  anains 1 214 125 130,29 4 7 Otneprayra
MOK&a3an, uUTO CYUECTBYET
Y Y 2 147 86 87,70 5 Oteepruyta

3aBHCYMOCTE  M@kKIy CHS-
THAMY BAIUYHOCTH B MO- | 3 135 86 80,13 6 6 TlpunsTa
MEHT BPEMEHM ! M 3aqHclie- 4 131 7 77 61 4 6 TIpunaaTa
HHFEI:;H Ha KapTOTHLIC CYeTa 5 195 123 118,18 4 7 Tpussra
3apabOoOTHOM TINATHI B IIpen-
UJSCTBVIOU_IHS MOMEHTbI l;p'z 6 188 112 113,72 8 7 Orrepriyra
MEHHY. 7 176 94 106,09 3] 7 OTaepriyTa

Jas posepkn daxTa Ha- 8 206 142 125,19 4 7 IIpunarta
AMY#A  HecayuadHoH  Cco- 9 200 129 121,37 4 7 Ipunara |

CTaBnsAONIed BOCHOMLIYEM-

€A KPUTEPHEM BOCXOIALIKRX» W CHUCXONAMIMAXY Ce-
puii. tlposepAeMoH THIIOTe30i B NAHHOM KpUTEpHUU
ABiAETCSA

Ex™()=const,

rae E x"(f) — MaTeMaTiyeckoe oxuaaHHe ClTyuaiHoil
BEJMHHHEL X" ().

B Tafnune 1 npencrapiens HabmonacMple 3Haue-
HuA craticTek O (V) w1 (V) ¥ rpaHuiL KpHTHYE-
cxux ofinacteit aus HuX,

Tabmaita 1 nokassiBaeT, YTO NPH YPOBHE 3HAUK-
moctr 0,050 <« < 0,0975 nabmogenus ana 6adko-
MatoB 1, 2, 6, 7 cofep:KaT 3aBHCALLYIO OT BPEMEHH
HECTy4afHyI0 COCTARNIHLIYIO.

Aas BLIARJIEHHS XapakTepa TIEPHOINYHOCTH B
aHaNUzUPyeMOM BPEMEHHOM DALY MPOBEAeM MOIOM-
HATENBHOE UCCTeOBAHNE NAHHLIX OPeACTBAME CIIeK-
TpansHoro asanuza. Jina kaxaoro YABH paccunra-
&M CHEeKTP AMIUIHTYJ BPEMEHHOTC pAAA cHITHH Ha-
JMYHOCTH ¢ AOMOIUBK ZUCKPETHOTO Hpecbpasosanns
Dypbe Han seifopkoit w3 128 mocnenoBaTenbHBIX
3uaueHyl pana [1]. B kauecTse noKazaTeNnd HanH4Yus
TapMOHUYECKMX COCTABIRSIONINY, COOTBETCTRYHOIEX
k ~ 4,2 (1 Mecau — 3auucienns 3apaboTHOH TinaTht
HA KapTO4HEIe cyeTa), 8,4 (1/2 mecana — aBaHcoBbie
mwratexun), 18,3 (1 Hemend) Oymem awanu3mpoBaTh
HMHTEHCUBHOCTS CleKTpa. B Tabn. 2 ceenensl dakTh
06HapyXeHHA NWKOR CIEKTPA B TOUYKAX, COOTBETCT-

HHTEeHCHBHOCTL, COCTABIArOMAA MeHee 5 % o7 ob-
f1e#, IPHITHMAETCA He3HAYMMOIA,

Tabauya 2
Josst HHTEHCHBHOCTH CNEKTPANLHBIX COCTABIAIGIIHX

Na k=4 k=9 k=18 | k> 22
YABH

] - - 16,9% | 46,0 %
2 153 % 7.7% - 33.9%
3 10.8% 10,6% — 45,% %
4 - - 5,6% 53,5%
5 11,2% 7.1% 5,8% 41,5%
6 152% 9.4% 8,9% 50,1%
7 5,5% 5,6% - 60,5%
8 7,.0% 9,5% 9.4% 32,7%
5 5,1% - 6,5% 67,9%

Kak sugHo u3 tabn. 2, uccnenyemsie HDaHkOMaTHl
MOXHO pa3dutk Ha Aee rpynmei K nepeoit oTHeceMm
VYABH c sbipaxeHHON MecA4HOR Ce30HHOHA 3aBHCH-
MOCTEI0. 310 yeTpofictea Ne 2, 3, 5, 6 ¢ HHTEHCHBHO-
CTBEO CTEKTpa Ha JacToTe & = 4 ne medee 14 %. Cus-
TR BamHIHOCTH B YABH BTOpO# rpynnn! mokassl-
BAIOT HEAENBHYH) Ce30HHYH) R2aBHCHMOCT>. K aToil
TpyIne oTHeceM ycrpokdcTea Ne 1, 4, 8, . Ha puc. 1,
2 TIpHMBEIEHB! AAHHBIC O CHATHAX HATHYHOCTH H3
YABH cooteetcTBeHHO 1-it B 2-3 Tpynn BO BpeMen-
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HOH W crekrpantsHoit dopme. Jlna OankoMata Ne7
NPOBEICHHOE HCC/ISNOBAHKE CIEKTPANBHON IUIOTHO-
CTH PAJd AaHHEIX HE [IOKA3BIBAET BRIPAKEHHBIX [IMKOB
HHTEHCHBHOCTH Ha PaccMaTpPUBAEMBIX 4aCcTOTaX.

Kak BupmHO u3 puc. 1, 6, HHTEHCHRHOCTE CREKTpa

TIPHATHH, T.¢. AOCTYI K HUM B BBIXOJHHE JHH OIpa-
wuveH. Jns takux YABH BaXopaHbM mHAM OymyT
COOTBETCTBORATE CHAALL 3HAYEHUE pAAa OO HYJd, &
Hadany paboueit Hegens — nprxu (YABH Ne 5, 6, 8, 9).

MecqaHble Ce30HHBIE KoNeDaHWd BRIZBAHLI TEM,

35 £0000 e s
30 =000 & ks !
25 ! " " .
" ‘ lﬂ. ﬁ Ml 40000
i [
. ﬂ g N . \Ilﬁ L 30000 H
vo gl HM\. J : THARIAREN I‘IJL J%& 09 i
PO
TR el
T T O T TP T T YT T TR I T AT e T e - 0 et e e e T e T R
’ T 11 21 3 4 5 681 71 8 91 101 111 1M1 1 5 8131721 352933537 41 45 49 52 57 &1
J 6)
Puc. 1. ﬂaHHmeZ CHATHAX HannanocTi B YABH Me 1: a — ppemennag M B — cnexrpaiehad GopMol
18 6000
16 E— =4
14 5000 \I{'\
12 4000
10 | | | \' A
8 - [ J J 3000
SERUNT, it ﬁ]qg @fg e MU( lu\
4 A ) i J ]\. f fL A
e TN WA W YA 1000 A

1T 41 20 31 41 51 81 7 o8t 91 101 141 12

a)

1 5 91517 21 2529 33 37 41 45 48 53 57 &1
6)

Puc. 2. HanAwle 0 cHATHEX HaguubocTH 8 YABH Ne 2. a - ppemcuEas # 6 — crekTpatsuas GopMb

HCCAEAYEMOT0 BpemenHore pana nng 6amkoMara Ne 1
OOHapyKUBaeT IMK B TOYKE, COOTBETCTBYIOWIEH Iie~
PHOLY B OJHY HejelK, 9T0 Ha rpaduke 1, a oTpaxeHo
NEPUOIHYHOCTEIO TIOSBNEHHA NHKOR C HEPHOACM
7L 1 (BToukax 8, 16, 23,30 1 T. 10.). Irga VABH Ne2
NHK HHTEHCHBHOCTH CTIEKTPA COOTBETCTBYET NEPHOLY
B oquHd mecdl (puc. 2, 6). Mecsugad 3aBUCHMOCTE
OTpaXeHa Ha rpaduke 2, a DUKAMH C TIEPUCHOM
30 £ 2 (rToukax 16, 42, 72, 104).

HenenpHele cezoHHBIE KONeOaHWA HCCNENYEMOMQ
pana o0ycloBNeHsl HeeNBHEIM KaleHAGPHEIM DUT-
Mom. Kak npaBuio, 00seM AEHEKHBIX CPEACTB, CHMA-
MaeMblXx B OyHHe AHK, B ABA-TPA pasa [PEBOCKOIUT
TIOKA3ATENIH BBHIXOAHEIX JHeH, MpKH 3ToM B BOCKpece-
HBE CYMMEl CHATHS cTAOHIBEHO HWXKE CpeJHEecTaTi-
CTHYECKHX CymMM CHATHA B cybbory. Kpome Toro,
YacTh 04HKOMATOB HAXONWTCHA HA TEPPUTOPHMHA IIpEf-
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4710 GONBLIMHCTBO KAPTCUYHEIX CHETOB OTKPLIBACTCA ©
LigJ1bi0 BRINAAT 33pabOTHON TNATEl OpraHA3alusMH.
Ilo HexoTOpbIM ouUeHKaM, A0 90 % JeHEXHBX
CPEeJICTR, IPOXOAAIIMX Yepes KapTouHkle cueTa B P,
cocTasnAeT aapaboTHas nnata [2]. B cra3u ¢ athm
nepeyucnende 3apaboTHoH mraret (¢ meprOAOM B
OFWH Mecdll), aBaHCOB (€ NEpHOIOM B OJHWH MEcHI]) #
[IPEMHANBHBIX BHIINAT KPYHMHRIMH {a TeM Oonge —
rpagoodpaszyIciiaMH )} NPSHIPHITAIMEI TOPOAA BRI3BE-
BaeT peskuil poctT oOBeMOBR H3nIMaemoll M3 YABH
HAMMYHOCTH B TEYeHHE HECKONBKHX aued. MomenTam
BEIIauM 3apaboTHOH MIIaThl COOTBETCTRYET BO3PACTA-
Hie MHTEHCHBHOCTRM CTIEKTPA Ha dacrote k = 4. Bos-
pacTaBde WHTEHCHUBHOCTH CIEKTpa ANd HEKOTOPBIX
Dankomatos (Ne 2, 3, 3, 6, 7, B) Tawke uabmogaercs
Ha 4acToTe &= 9, 3TO BBMBBAHO TEM, YTO ¥ pana
HpeanpuATHii Aosid aBAHCOBEIX BEUIIAT COCTABIIACT
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3HAUMTENBHYIO 4YacTs OT Beelt 3apafoTHoft myatel. B
CRS3HM ¢ 3THM HabmoaaeTcs MOARNEHHE OCpPHOA, PaB-
gora 1/2 Mecana.

JanpHeiinye HCCNeI0BaHAN MOKA3ANM, 3T0 Xapak-
TEP CE30HHLIX KoNleOapui cBf3aH C pacTOIOKEHHEM
DaHKOMATA OTHOCHTEILHO!

— CaMOro NpEeAlPHATUSA, NPOMIBOLALIENO BILNA-
ThI;
— paliOHOR TropoAa ¢ BHICOXOH AONEH Cpein KATe-
nelt pabOTHHKOR MPeJOPUITHA;

— MECT HacToro MOARIEHHS KUTenei ropoga (Top-
IOBBIX W Pa3BNIeKaTeNEHEIX LIEHTPOR).

Tak, ranpamep, YABH Ne! ¢ BripadeHHEIMH HE-
AeIEHBIM A KGHEG&HHHMH paCl'IDJ'[U}I{BHO B IJ,BHT'pe no-
poma B Mecte obuiero nocryma. YABH Ne2, 5, 6 — Ha
NPOXOJHEIX NPEeANpUATHEH, MPOU3BONALIMX RBITUIATH
3apaboTHOM NnaThl NOCPeICTBOM IIIACTHKOREIX Kap-
TOUEK.

Takum ofipasom, NpoBeeHHOE UCCIENOBAHHE TIO-
Ka3ano, 4To Ha (PopMupOBaHKE 3HAYEHNH BpeMEHHOIO
pAma x"(f) OKA3LIBAIOT BIHAHME CleAy:ollHe (HaKTo-
PBIL;

- JONroBpeMenHbIe (TpeHs );

— CE30HHLIE;

— cayuaiideie.

YK 378

Xapaxrep BIMSHUS ce30HHOro (aktopa oOycnoB-
neH pacrmonoxkeHuyem YABH, MomeHTamM# BBEINIAT
3apaboTHo# maTk, oJeH aBaHCOBBIX BBILIAT B 3ap-
IJIaTHOM [POEKTE NPEATPUATHS,

B wuccnenosanuoll Bmibopke clieflyeT OTMETHTE
DaHKOMATRI, XAPAKTEPH3YIOINUecs BHICOKCH WHTEH-
CUBHOCTHIO criekTpa B o0MAacTH BEICOKMX HacTOT
(YABH Ne 4, 7, 9). lIna atnx YABH npu mozenupo-
BAHHMH 3HavYeHu# x"(f) Honbllee BHAMAHUE CHEIYET
YIOENATE PACCMOTPEHHID CNyYalHOH cocTaBisIomed.
B To xe Bpems mnx YABH Ne 1, 2, 3, 6, 8 Tpenan-
CE30HHAY 3aBUCHMOCTE HIPACT 3HAYHTENBHYIC PONL B
($hOpMHPOBAHKK pAla x” (f} ¥ MOCTPOEHUE €€ ANEKBAT-
HOM MOOETH MO3BONIMT 3HAHUTEILHO YIYIIIUTE Kade-
CTBO IIPOrHo3a.

,I[aniaHei‘mmMH HaNpaRIeHAAMM HCCIEeACBaHMi
SBASETCH TOCTPOSHHE MOASNH KAXON COCTABIAIO-
e, onpejenenye BUAa HX B3aUMOCEA3N H pacuer
KONTMYecTBeHHBIX XAPaKTEPHCTHK MoIenel.
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KAYECTBO NMPOP®ECCHOHAJBHOH NOJATOTOBKA MEHEAXKEPOB

KagecTeo ofipazopaHus CTAHOBHTCE HA COBpeMeH-
HOM 3Talle BakHeHIIWM pecypcoM ANd pa3BHTHA 00-
mecTea. COBpeMeHHBIH TIOOXON K CTpaTemn pasBu-
THA 00Pa3OBATENAHEIX CHCTEM SAKIFOUACTCH B NOHU-
MaHHH TOTO, YTO KAYECTBO 00pasoBaHus SBIsETCH
cambIM 2(HpeRTHBHBIM CpPeNCTBOM YNOBNETBOPEHUL
obpazopatensusix norpeduocteil ofuiectsa, rocy-
FapcTRa, HenoBeka. YTo TAKOEe «KAUeCTBO» B 0OIIEM
Bryge? MeHeMXMeHT AaeT paziuiHble GOPMYIUPOB-
KH. KauecTBO ~ 970 COOTBETCTBHE OIPEASNEHHO% -
AU, KauecTBO — 3TO COBOKYIHOCTh XAPAKTEPHCTHX

TIPOZYKTA UMK YCIYTrH. KadecTBo — 3TC yAOBIETBOPE-
HHe TpeboBanuil moTpebuTens. KauecTBo — 3T0 COOT-
BETCTBHE IIPEAMETa KAK pe3y/bTaTa ¥ NPONecca Tpy-
Jia HEKOTOPKIM 33laHHEIM CTaHAApTaM.

Korna rosopar o katectse 0Opasosanus, o0sYHO
HMEIOT B BHIY OTBETH! Ha CIIEAYIOMIHME BOTPOCHL:

— 3ayem (I1d Koro)?

— 4TO KOHKPETHO H3MEpAETCH?

— KAK H3MEPAETCH KauecTRO?

— KeM HaMepseTcs?

TlombiTaeMest NaTh OTBET, Mif KOro HeodXoaumo
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OIpeAenaTs KauecTBo 00paz0Banms, B JAHHOM ClIyvae
MEHEeAKEPOB KaK CrelHalHCTOB,

Bo-nepeeIx, KamecTBRC obOpasoBanus CrelMatu-
CTOB, BEIXOOALIHMX W3 CTEH BY3a, BOIHYET roCyaapeT-
Bo u obmecTeo. Mamepsth kadecTBo o0pazoBaHRi
BaXHO W ANA ofecnedeHyd yAOBISTRBOPEHHOCTH JIM4Y-
HOCTH cBOeft npodeccuoHanbHOH NMOATOTOBKOH. bBo-
Jlee TOTO, KAUECTBC 00pa30BAHMA IO3BONAET KCHCTA-
THPOBATH, HACKONLKC 0DECTIeHHBAOTCA IpABa Yelo-
BeKa Ha NMomydeHne 00pa3soBaHns, COOTBETCTEYIOMIETO
MHPOBLIM CTAHIApTaM. 3HaHHE KavYecTBa ITOAr0TOBKH
CIISUHANUCTOR BaXHO Id HOT‘pEﬁHTCHFL O&HHOTC BH-
Aa pecypcos. [lotpefuTens B ndue pasHoro poja op-
ranmaum‘»i NPEOBARIAET CBOW 'I‘peﬁ(]Bﬂ.HHH K K4a9elT-
RY ofpasosanus OyaylMX cBonx pabOTHHKOB, HEHO-
CPEICTBEHHO OCMBICIUBAST ¥ (QUKCHPYET KAuecTBO
MOATCTOBKU 10 pasdbiM CIENUAaTbHOCTAM H BY3aM.
Kauectso obpazosandd M ero oleHxa Heo0XOZHMEL
[IpenoaBaTemto, xadeape, HHCTHTYTY H YHHBEPCUTe-
Ty AR TOro, 4TCOLI YUPABIATL STHM INIPOLECCOM ¥
TIOJIEPKHUBATE 8T0 YCTOAUNBOCTS.

Hanee cnemyer paccMOTDETh BONPOC O HOHATHM
kauecTRa 06Pa3ORAHMA MEHEIKEPOR,

CrnepmyeT cpazy OTMETHUTH, 4TO xadecTBO obpaso-
BaHUA — 3TO HE TONBKO PE3YALTAT, HO M YCROBUA, H
TIpotecc.

PaccMoTpHM KOHEUHBIE pesylsraTel ofpazoBa-
TENLHOIO polecea, B KOTOPOM B [POXOAUT npodec-
CHOBAJILHA (10T 0TOBKE MEHEIFKEPOB.

Honroe Bpema mof xadecTBoM 00pasopaHud mo-
HUMANK OOPESAeNcHHEIH YPOBEHE 3HAHUN M yMEHRH,
COOTBETCTBYIOIEWH yuebuwiM  mporpamMMamM. Ecmm
PaccMOTPETh COBPEMEHHBIE TOCYAApCTREHHLIE CTAH-
Japrsl B 00RacTH KOHKPETHLIX CNELUAJIBHOCTEH, TO
MOKHO YBHASTh, 4TO B NOACHUTEIBHOR 3anHCKe
IponucaHo, 4To HSGGXOJIHMO 3HaTe U yMETh, 1a B B
UTOTOBEIX OTYETHRIX HOKYMEHTAaX NpecOiafaer «pa~
JIOBBIF TIOMXOH, YKa3bIBAIOIIHH, CKONBKO CTYAEHTOB
CIANM cecCHIO Ha «4» U «5» U 1.0, 3ro dopMansusiii
MOKA34TENb, HE MIO3BOJIAIOIIAH cephesHo aHAMH3Upo-
BATh KAYECTBC 00Pa3oBaTENbHOTO HIPOLECcCa U yrpas-
TATE uM. Kak noxaswBaeT npaxkTrka npueMa Ha pabo-
TY BBIIYCKHHKOB, HATUUME KONMHUECTRA «4» H «5» B
ARIVIOME — 3TO BAKHBIN IIOKa34aTelbh, HO He eIHHCT-
BeHHBIH, C TAXWM DOIX0AOM HENb3a COrNMACUThCA, TAK
KaK B 3TOM CJIydae, BO-IIEPBBIX, KATETOpHS «KayecT-
BO» HCKYCCTBEHHO 3aMEHAETCH KaTeropHel «koidye-
CTBO», BO-BTOPBIX, B CHTYAUHH PACIPOCTPAHEHHOIO
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cyDBEeKTHBH3MA [IpM BBICTABNEHHH OTMETOK Upenoa-
BATE/IMU TPYIHO CYAHTE 0 NeHCTBUTENIRHOM Ka4uecT-
Be ofipasoBaTensHol noAroTosky B o0acTH oBMIAjE-
HYA 3HAHHAMH.,

B npakTike 06pa3oBaHud NMHPOKO PaclpoCcTpaHe-
HA OJHOKpPUTEpPRANbHAS OleHKA ACCTHMIKECHHH ~ OLIEH-
Ka NOJHOTH! YCBOSHHEIX 3HAHUH.

CymectByeT JApyroif, papia, TaK¥e JOCTATOUHO
TPaAMUMOHHBIA, KpUTepHH KOHEYHOrO DesylbTata
xagecTsa obpazoraTensHOrO npongcca. JanHei KpH-
TepHH OTHOCHTCA K BIAACHHMIO CTYIEHTOM JOQIHKOM
HAYYHOTO 3HAHHAS.

B paMxax 3Toro KpuTepus pedb HAST O KAYeCTBE
npeIMeTHEIX 3HauMii cTymeHToB. llod kavecTROM
3HaHME B JaHHOM ciaydae IIOHEMAeTcda UEnocTHas
COBOKYTHOCTh OTHOCHTEIBHO YCTOHYMBEIX CBOHCTE
3HaHMl, XapAKTEPU3YIOUWMK pe3yNbTaT yueduol fed-
TENBHOCTH CTYACHTOB.

Onupasck Ha uMeroUytocs B 370H ofnacTh nuTe-
patypy (J1.A. 3opuna, T.M. Jaeoinenko, 1.4, Jlep-
wep, T.W. lllaMora u Ap.), MOXKHO BRINENHTE TPH OC-
HOBHBIX KA4eCTBa (CBOMCTBA) 3HAHWH: CHCTEMHOCTD,
JeHCTBEHHOCTS, IIPOYHOCTD.

CHCTEMHOCTE BEICTYIIACT MHTEIPATHBHEBIM Ka9eCT-
BOM 3HAHWEF (eCTb Pe3yNLTAT BIAMMOMACHCTBUA TAKHMX
CBOHCTB, K&K OCO3HAHHOCTL, [OJHOTA, CHCTEMATHY-
HOCTE, INMyOHHA, KOHKPETHOCTH, W 00OOGINEHHOCTE),
HOKa3LIBACT CBASH B YCBOSHMWH HAY4HOH TeopHH: dak-
TBl — HOHATHA ~ 34KOHE] — TEOPHS — CICACTENA K IPH-
TOXKEHHSA.

JelicTBeHHOCTE 3HAHME NPOABILETCS B YMEHHH
PUMEHATE 3HAHWA B NPAKTHYESCKHK CHTYauMax, NpH
peieHHK yuebnbix 3agau. JeHCTBEHHOCTH, Kak H
CHCTEMHOCTb, BLICTYNAET MHTCTDATHBHEIM KauyecT-
BOM, BKIIOYAIOIMM OCO3HAHHOCTh, ITORHOTY, MO-
OWIBHOCTD.

[Tpounoctr 3HaHmi OpeicTapisgeT coboi NEsocT-
HYI0 COBOKYITHOCTh TaKMX Ka4ecTB, KdK OCO3HEH-
HOCTh, PA3BEPHYTOCTH W CBEPHYTOCTh 3HaHHUH.

OpuedTaius Ha HopMHUpoBaHUE CHCTEMHEIX, AeH-
CTBEHHBIX ¥ TIPOYHbIX 3HAHWHA peJNoaraeT HarTnane
cocoDOBR ZHATHOCTHKH BBINENEHHBIX TOKAsaTenel y
KaXJI0T0 NPENOZABATEIA ¥ HCIIONB30BAHNE HX B IIPO-
ugcce COBMECTHOM JEATEIIEHOCTH CO CTYNCHTaMH.

C uenpie BRIMBICHNA YPOBHA C{OPMHPORAEHOCTH
CHCTeMB! Ka9ectB 3HaHWH B npakTHEe xadenpsr me-
He/PKMEHTa HUCIONB3YIOTCH PA3HOYPOBHEBHIE KOH-
TponbHbie paloTel M TECTOBbIC 3aMaHuA. Jnd atoro
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NpeBapuTelbHO Ha YpPoBHE pa3pabOTKH TEXHONOTH-
YeCcKOR KapThl DNd KOKA0H TeMbl (MCXONA W3 AHATH3A
BellYIMX MOHATHH TeMLI ¥ MEXKNPeAMETHRIX CRA3EH)
Afg CTYOCHTOB YeTKO KOHKPETH3HMPYETCS KOHEUHBIH
Pe3yNBTAT B BUAE AEHCTRUM: YTC JOMKEH OCMBICIHTD,
4TO ROMKEH 3HATh H YTO JOJDKEH YMETh. Jianee B ¢o-
OTBETCTBHMY ¢ LEJLIO OOpEeaensloTCH COACpKaAue,
METOLI M (POPMEI OpTaHH3aAMK 0BPA30BATENLHOIC
npoitecca, BH/ KCHTPOI.

Ilpu TakoM nojxoje B OCHOBY OIEHKM KadecTba
paBoThl CTYIEHTOR NOJIONKEH YHET YCBOSHMA JOIvYe-
cxoro Onoxa (Temsl) B BHIE «3HAET {YMEET) HA BOC-
NpPOU3RCOAINEM YPOBHE®, «3HAeT (YMeeT) Ha KOHCT-
PYKTHBHOM YPOBHE» K «3HAET {yMeeT) Ha TIPOIYK-
THEHOM {YCAOKHEHHOM) YPOBHE).

OxapakTepu3oBaHHAA TEXHHKA PE3YJIBTATHBHA B
ClieayoIyx acnexktax. Bo-nepsrx, oHa obecneuusa-
eT OCMBLICICHHE BEeAYIIHX NOBATHH, 33KOHOMEpHO-
cTeH (TNABHOTO) B YUSTHOM NPESAMETE M TEM CAMEIM
cnocobeTByeT GOPMUPOBAHUIO CHCTEMHOCTH 3HAHUE.
Bo-BTOpBIX, TO3BONAET OUEHUTE KBKAOMY CTYACHTY
CTETIEHE CBOET0 NPOABIDKEHHS WM «IpHPALIeHKs
passHTHA». B-TperbHx, comeficTByeT QOpMHPOBAHHIO
0enocTHoro obpasa KaxAoH TeMbl KaK Jid Gpenofa-
BATENA, TAK H JUIA CTYACHTA. B-4eTBepTEIX, HO3BONSET
YOpaBIs#Th NpeIoaBaTe/io U CTYASHTY yueOHoH nes-
TENLHOCTBIO,  KOPPEeKTHpOBaTh  00pazoBaTesIbHbIH
opeluece H  OcyIecTsiNTe audepenuuanmio. B-
OATEIX, YIHTHIBAS, ITO BOCOPOU3BOIALIMHE M KOHCT-
PYKTHRHBIA yposeds ofecneyuBaeT MHINE 0093aTE)b-
HEH HOPMATHBHBIR ypoBeHs (CTaHZApT), MOKHO CO-
BMECTHO €O CTYACHTAMM OLGHHEATh CTelIeHb HOCTH-
XKCHMA 3TOTO YPOBHA. 3T0 ARET BOIMOXKHOCTH AJiA
NOBBILIEHMA COBEKTHBHOCTH OTMETKH. [lepBblii ypo-
BeHb OLCHHBACTCH (YAOBICTBOPHTENBHOY, «XOPOIIOH
CTABYTCA 34 BLIUIOJHEHHOE 3a0aHHE IOBLINISHHOH
TPYEHOCTH, «OTNMYIO» RBbLICTABIAETCA 38 HECTaH-
JapTHEIC 3aXaHmd, Hanuqme Tpersere TBOPUECKOTO
YPOBHA [O3BONAET TOBOPHTE 00 MHEHMBHAYAIEHOH
TPAGKTOPHH pasBATHA CTyEeHTa. Tpetuit ypomeHs
MOXET «HAPAUIHBATLCA® 1O CTETIEHM CIOKHOCTH M
KpeaTHBHOCTH M BBRIXOAMT 34 Npefeisl obpazosare/is-
HOTO CTaHJapTa.

Ha ceropusinamii feHs MpoCMaTpuBAETCS JONIT-
Ka BBIHTH 38 PAMKH «3YHOBCKOTO» 00pa3oBaTesbHOTO
MPOCTPAHCTRA, NOTOMY YTO PealbHO CYMECTRYIOT 182
obpazopanus. ONHO, NPEACTABICHHOE B IPOrpaMMax,
NOJIEKAT 0043aTeBHOMY YCBOGHHIO H OLIEHKE, ApPY-

roe — «ckpeiToe obpasosanue (B.4. Crabopunkos) —
ABMAETCH CROEro pofa nobOYHBIM NpogykToM ofpa-
30BATENLHOIC NMPOLECca, K HEMY OTHOGHT RCE PE3YIib-
TaTe], cOCOBCTRYIONIHE POPMUPOBAHHIO KOMIIETEHT-
HOro ¥ 00pa3oBarelibHOr0 CrielHalicta: KyJIbTypa,
NMYHOCTHAEIH ONEIT, KadecTBa H Ap.». M Kak 310 Yacro
fBIBaET B NpolLecce COLUMANBHRIX MOASPHH3AUWH, TO,
9T0 patbine ObUIO NOOOYHEIM, TENEPh CTAHORHTCA
npuepHTeTHEIM (B.A. Bonotog, B.B. Cepuxos}.

Kaxum 0bpazoM BBEICTPOHTE cofgpkanue npodec-
CHOHAJIBHOTC 06PA30BAHUA MEHEIKEDA B BY3e7

Ananus pabot B 00ACTH METOAONOIHH 06pa30Ba-
aua (b.C. ['epmiyrckrii, B.B. Kpaepckuit, A.B. Xy-
Topckoif, E.B. Bonnapesckuff U Ap.) NMO3BONSET HE-
JEHTE CIEOYIOUINE 3TN POSKTHPOBAHUS.

1. OfocHoRaHHe BRICIIMX IICHHOCTEH COBpeMeH-
Horo i 6ymymero obpasosaHnd. Mepapxudecku Bhic-
e UEHHOCTY M lienH 00pa3oBaHud JODKHEL BOCXO-
AUTE K BBICHIHM WETOBEUECKHM CTPEMISHHAM U
cMBicIaM. Takol lenblo MOXKET CTaTh — JKH3HEHHas
camopeamisanus (B.C. Nepmynckuit). CMeicn XU3HH
HEIOBEKA COCTOHT B TOM, YTC NPHHECTH MAKCHMATL-
HO BO3MOMHYIO NoAb3y camomy cede, cBoMM Omu3-
K¥M, OBILECTBY, B KOTOPOM OH KHBET, YeN0BEYeCKOil
UHBHIHIALMH, , .

2. Boyteneuse B coepxaHud OOpasOBaHHA Had-
npenmMeTHBIX, o0pasoBaTensHeiX obnacTed, Komie-
TeHUMH, MOSONOTHS KOTOPBIX CTPOHTCA OT norpedu-
tens QopmupoBanus. Tak, Hamel kadenpoi Hauata
paspaboTKa TAKOro NOAX0na, NEepBOHARANBHO AAHHAS
paboTa cBa3bIBanach ¢ NpoONEMON OLEHKH KAUeCTBa
HOATOTOBKH MEHEKepOoB. HaMu BbIIeNieHb! Cliefyro-
e obnacTH KAIOYEBHIX KOMICTeHIWH: ofpasora-
TeNbHAL, TAUHOCTHO-HHANBHAYAIbHAS, CTIeLHAIbHAA,
COLHANBHO-IUAEPCKas.

Kaxnas us obnacrefi Bxmozaer B ceba nabop
KOMOETCHIWE, KoMNeTeHIMA pacCMaTpHUBaeTCd HaMHu
KAK cHcTeMa 0a3OBHIX XapaKTepUCTUK, ONpPemeiIa-
KX TpodlecCHOHATLHBLL YCNEX M KOTOPBE MOIYT
OBITE OMHCAHB! B TEPMUHAX NOBEACHHA, T.€. KOMIe-
TEHLHS TEXHOIOTHYH2 1 AHarAOCTHpYeMa.

Komrierenuma B mepeBofie © JATHHCKOIO compe-
fentia 03HA4AeT KPYT BONIPOCOB, B KOTOPHIX YENOBEK
XOPOIIQ OCBEHOMIIEH, 00ManaeT NO3HAHUAMHE H OTIhI-
ToM. KoMTeTeRIMH BKAIOYAOT B ce6s 3HAHMA, COOCO-
OBl HEATENBHOCTH, CIIOCODHOCTH, IEHHOCTH, MOTEBLL.

Kaxnas koMreTeHINs peanu3yeTest Ha HHAUBUIY-
anbHO-AMYHOCTHOM, JHYHOCTHO-CMBICIOROM, ONepa-
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LUOHHOM, HH{OPMAallHOBHOM YPOBHEX, 9TO JAeT OC-
HOBAHMA AN VIOPABIAEMOI0 H CaMOYIpaBiseMOro
PA3BUTHA KOMIIETEHIHH,

3. KimoueBble KOMIIETCHIIMH  KOHKPETHIHPYIOTCA
Ha ypoBHe 00pazoBaTeNeHEIX obnacted, T.e. Hd YPOB-
He 08pa30BaTeHAEHOrD CTaHAapTA. B CBE3K ¢ 3THM He-
ofxomrMa pafloTa MmO COTAACOBAHMIO BKIAJOB pas-
THYEEIX obpazoraTensHbx obracteli B o6yl Habop
KIoUeBblx Komnereunuit. HecoMHeHHO, peanbHON
opranuzandoHHol  dopmoll  peanmzaluu  MOAEIH
KOMIIETEeHLHR JOKEH CTarh OI0K cneyanu3aniy.

4. KoHxpeTu3auus IpOHCXOIAT K Ha YPOBHE CTy-
JEHTA, YTO HaXOJWT BHIPAKEHHE B BADHUATUBHOCTH H
BO3MOKHOCTH HEAUBHAYANH3ANAH 00pa3oRaATEIRHOTO

YK 651

nponecca. CTYIEHT Ha IPOTSKSHUM BeeX JeT ofyde-
HHs NOMKeH OLITh BKIKOWEH He TONLKO B IPOLEce
OLEHKH, HO M B IPOEKTUPOBAHKE cojepKanns cober-
BEHHOTO 00Pa30BaHuUs, B MPOIECC ET0 OPraHK3aLMy U
KOHTPONA,

Takum ofpazom, OHeHKa KadecTBa oOpasopanus
MeHekepoB TpebyeT MpoeKTHpOBaHHA Lened u co-
nrepxauus 00pasoBands Ha Bcex 0Opa3soBaTeNbHbIX
YPOBHAX.

B.A. Hepobosa
Kateapa MeHe KMEHTS

KOHIENTYAJLHBLIE NPOBJEMBI YIIPABJIEHYECKOIO YUETA

MexaynapoaHas mpakTHka SyxralTepcKoro y4eTa
OTHOCHT BBHIIEJIEHHE YIPABICHUESCKOTO yuera H3 o0-
niei cueTeMet K 40-m — 50-m rofam XX peka. [Ipexne
Beero 3710 ObuI0 cBA3aH0 ¢ npobremoil MOBLINICHHA
3(QeKTHBHOCTH NPeANPHHHMATANIBCKOE HedTenkHOo-
cTH. M3pagansHo ympaBleHHIecKHH y4eT HalleneH Ha
KOHTPONIE ¢O CTOPOHEI COOCTBEHHMKA 34 UCTIONL30BA-
HEEM HMEIOIIMXCA PEeCYPCOB HpennpusiTHa. 31ech
BAYKHO 3HAT: COOTHOHIEHHE PE3yNBTaToOB U 3aTpar.

B nactosmies BpeMs yOpaBlieHUYeCKHH yHeT Bhi-
CTYHAST KaK 0c00ag 00/acTh SKUHOMIYECKUX 3HAHAN.

CeropHs He cyMEcTBYeT OJHOSHAYHOIC OIpEie-
JIGHHA MOHATHA «YIIPABIEHYSCKHMH YHET, HO NpaKTH-
YECKH HHKTO HE OTPHLAET, YTO ITO HOBAL KOHLEIILHA
YIPABIEHNUA, NOPOXKAEHHAS NPAKTHKOH COBPEMEHHO-
ro MeHeIKMeHTA.

MuoroncneHsse ONpeleNeHnd B OCHOBHOM OT-
paxkaT $YHKITUH YIPaBIeHIecKOTo y4eTa B npolec-
Ce YNpaBIeHHA OpraHu3alied, Bapbupys TEPMHHOTIO-
ruei, KOIHYeCTEOM MepeudclIeHii TedcTRAH y4eTa,
OTNIHYMHA 0T JMHAHCOBOTO, PACCTAHOBKON AKLIEHTOB.

A. YUMmens B «AHTNO-PYCCKOM clOBape Oyxrairep-
ckHX TepMHHOB» [10] pmaeT Taxoe onpereHeHKe:
«¥YnpaeneHdecKUH yieT — JedTENbHOCTh, CBA3AHHAA C
MOATOTOBKON HAGOPMATIHK AT PYKOBOACTBA IpEi-
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NPHATHA; CYLIECTBEHHYIO 44CTh  YIIPABICHYECKOTO
ydera COCTABNAIOT Y4eT W asanus arpar (cebecrou-
MOCTHI».

A. Amdgepy [1] paccMmaTpHBaeT ympaBIeHYECKMH
yieT Kak HMHPOPMALMOHHYIO CHCTEMY, HMEIOLIYIO
CROEH [ENBIO «TPEAOCTABIEHHE NOAe3HOH uHpopMa-
LMM Ui OKA3aHKd MOMOIIM PYKOBOACTBY B ILTAHUPO~
BAHMY, KOHTPONE M IPHHATHH peluexuiy epes
ynpaBnerne (puHancamy GUpmsl IIpy 3ToM aBTOp
NONMEPKMBAST, UTO YOPABACHUECKHHA Y4YeT HOIDKEeH
OTPaXKATH (PAKTH TOTO, KAK NIIAHKPOBAHHE, KOHTPONIS
H NPHHATHE pemneHuli BRIMONHLIOTCA HA CTpaTeruye-
CKOM, TAKTHISCKOM M OTIEPATHBHOM YPOBHAX H KaK,
110 CYIUECTBY, CHH KacaioTesa Dy ayuiero.

U.T. Xopuren u Jbx, Qoctep [9} onpenensoT
YIIPABNCHIECKHH yyeT KaKk UACHTH{HMKAIHI0, H3MEpe-
HHMe, cOop, CHCTeMaTH3AIWI0, AHAMH3, PA3IMKEHUE,
HHTEPIPETANMIO U Tepefady HHdopMarmH, Heobxo-
JIUMO¥ 7S yITpaBJieHHd KaKEMuA-THO0 00beKTaMH.

AHATOTHYEDE MHEHNE ¥ POCCHHCKHX ABTOPOE, B
yactHoetH y A.J[. llepemera; «YRpaBICHUSCKHIH
y4eT — noAcucTemMa DyXranTepekoro yueTa, Kotopas B
paMKax OAHOM opraHu3anyn ofecneudBagT ee ynpas-
neHdecKdi anmapaTr WH(opMaled, HMCIoib3YeMOH
IIA T7IAaHWpOBAHHE, COOCTBEHHO YUpaBleHud W KOH-
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TpoM 3@ JedTelbHOCThIO OpraHu3alHu. JTOT Tpo-
LECC BKAKOYAST BhIABIEHHUE, H3Meperve, cbop, aHa-
TM3, TOATOTOBKY, HHTEPIpPETALUID, epenady H mpu-
eM HHPOPMAaiMH, HeoOXOAuMOH yrparneHYeckomy
arapary And BLITOAHSHUS ero Qynxiui» [8].

AKLEHTUPYIOT BHHMaHNE HA KHTErPALUY eMeH-
TOB ydeTa, IUTaHHPOBaHuA, aHanuia ¥ C.A. Hukonae-
Ba [5], T.I1. Kapmnoea [3].

B.3. Keprunmon [4] onpenenser ynpaeneHJYecxui
y4eT KaK «AHTEIPHPOBEZHHYK) CHCTEMY BHYTPHXQ3:H-
CTBEHHOTO YYeTa, NPEeAecTaBIIIYRy RHPOPMATMIO
0 3arpatax W pe3ynbrarax OedTenbHOCTH Kax Beed
OpraHu3auMM, Tak ¥ ee OTASABHBIX CTPYKTYPHBIX
nopapasfAcneHyH, MpeaHAIHAYSHHYI0 JJS TIPUHATHR
TAKTHYECKHX (ONEPATHEHEIX) W CTpaTerHYecKHx
(IMPOrHO3HEIX) YIPABNEHIECKHNX PEIIeHII.

O.[. Kasepnra [2] gemaeT akleHT Ha ABYX Bak-
HBIX MOMEHTAX, KOTOPEIE HE BCETA MPOCIeKUBA0TCA
B ONPEIENeHHX: yIpaBIcHIeCKHH yUeT, BO-IepshIX,
03BoNAeT OOOCHOBATh TEKYUIME U [EPCHEKTHBHEIE
YUPABNEHWECKHE PEIUCHHA, & BO-BTOPBIX, NMpPEACTAB-
nseT cobol COBOKYNHOCTE CHCTEMATHYECKOrO U Mpo-
6nemuoro ywera. [lo MHeHWIe HJAHHOTD aBTOPA,
«ynpasieHyeckud y3eT — HHQOPMAHOHHAS CHCTEMA,
obecnednBaroias cfop, HIMEpeHHe, CHCTEMATH3A-
UHAKD, aHANK3 U Nepejavy AaHHEIX, HeoOXoqUMBIX At
YNPARNEHUA IOApasAeeHUIMH TIPEAIPHATHS, H CHC-
TEMATHYECKUX WY IIPoOIeMHEIX, ONEPATHBHBIX, TaK-
THYECKMX H CTPATErHYECKHX YIPaBReHUECKHX perle-
HU».

C.A Cryxoe [7]| cudraer, uto «m0 OGOJGIIOMY
CYery Bech OyxranTepckuil yuer, mpefcTaBnad cobol
RWKHeIyI0  (DYHKUHIC  YIpaBleHus, HBIASTCA
ynpabnengecxydM. OMHaKO B aHTNORRBIMHOMN muTepa-
Type YIIPaBJIeHYECKHM CTAIH HA3KIBAThL TY YACTb OyxX-
ralTEPCKOro y4eTa, KOTOPasA CBA3AHA C OTPAKESHUEM U
KOHTpOJIeM H3nepxek». Jlanee aprop OTMewaeT, uTO
CTISNHAMCTaM, M3YYalIIMM [poOneMBl Byxrajrep-
ckoro yueta B CIIA, xopolno u3BecTHA AMEpHKaH-
CKas TEPMHHOIOTHYECKad HeOPEeRHOCTE, [IPOABIAIO-
mascs B HETOYHOM 0003HATEHHH CYTH OTPESniemo-
r0 ABNEHHA HIE B OFPOMHOM pa3sHOOOC TEPMHHOB,
OTIpeenAIoHX OAHO H TO XKe sBNeHHe. ITe 0OBAC-
HSETCA ¢YTYO0 aMepHMKaHCKHM MParMaTH3MOM, HEZo-
OIEHKOH TEOPMH yHeTa IO CPABHEHWIO C ero MPAKTH-
k0¥, Hepa3pabOTaHHOCTEI) TEOPETHIECKUX BOTPOCAR
N0 CPAaBHEHHIO ¢ JOCTIDKEHHAMH YHeTHOH Teopuu B
Esporne,

B macrosmee BpeMs HET HETKUX OTpeAcneHH
npeIMeTa YIPABICHYECKOTC ydeTa. ABTOPEI IIOKA
OTPaHHYHBAIOTCH U3NIOKEHHEM TOHUMaHUS CYITHOCTH
ByxranTepckoro ydera goobie U YNpapIeHueckoTo B
YACTHOCTH. ME)KILy TEM, H3IMCHAKITCA CHCTEMA H MO-
TOIE! YIIPasieHus AedATeNbHOCTHIO TIPEeIPRATHA, CO-
OTBETCTBEHHO MeHAITCA MPOUeIyPRl U copepikaHue
ynpapneHueckoro yuera. OcofieHHO 23T0 Kacaeres
MOJICNIAPOBAHMS ydeTa 3arpar U HOXONOB Ha IIpef-
TIPAATHAX ¢ PasBOM OPraHU3ALMOHHOR CTPYKTYpO,
BAHAHHEM HU3MCHAIOIMXCA BHEIUHWX daxTopos (MH-
GASUMH, CTPYKTYPHON mepecTpolKd mpoMbIINEHHO-
CTH | T.TL.). OTCHOA H3MEHARTCH iepeueHs 00beKTOBR
A CyBLEKTOB yIpasieHHL

Ilo muenuro K.I1. SlHROBCKOrO [11], OpeaMerom
YTIPaBIeH4eCcKOro y4eTa SBnfeTca NpOU3RONICTBEHHAs
JSATENBEHOCTE TIPeliIPHATUS B LIRIOM K ero CTPyk-
TYpHBIX HofpasfiencHuid. B.32. KepuMmos OTHOCHT k
NpEAMETY YIPABISHYECKOTO YUeTa HE TONBKO [poU3-
BOJICTBEHHYIQ OEATENBHOCTH, HO H KOMMEPHECKYH).
[lpn zrom asrop nobapnser, yTO XO3AHCTBEHHBIE
Onepallii, HOCALIME WCKMOUHTENEHO (HHEAHCOBLLE
XapaKTep, BRIXOAAT 38 PaMK¥ OpenMeTa YIpaBieHve-
CKOrO YHUeTa.

Ha Hain Barman, npeameroMm YIPaBISHYESCKOTO
yuera B o0IIieM BHAe BHICTYTIAET COBOKYIHOCTL 006~
€KTOR B TIpOLlecCe BCEr0 IMKIA YOPaBIECHUA [IpOR3-
BofacTROM. Cosepianue npeaMera packphIBalOT ero
MHOTCUMCHEeHHbEe O0BeKTh, KOTOPRIE MOXHO 00he-
JHHUTE B JIB& TPYIIILI;

— NPOU3BOACTBEHHBE Pecypehl, ofecreunBalomue
UenecoobpasHEll TpYA IFofAcH B npolecce xo3aHcT-
BEHHOH HeATeNBHOCTH IPERIPUATIR;

— X037 HCTBEHHRIE TIPOLIECCH! B UX PE3YNBTATEL, CO-
CTAaBMAOLIME B COBOKYIHOCTH IPOH3BOJICTBEHHYHO
JIESTENBHOCT b TIPEPUITUS.

Konnenmuuio yripapieHYScKoro yqera QopMHpYIOT
€T0 IPUHLAIK!, DYHKUMHE, Hend u 3agaqd. [locTaHos-
K& YIPaBIEHYECKOTO yUeTa AOUDKHA OCYMIECTRIATECA
B COOTBETCTBHH € HPHUHUUIIAMH OTBETCTBEHHOCTH,
VOPaRIASMOCTH, AOCTOBEPHOCTH, B3aMMO3ABHCHMO-
CTH, pENEBAaHTHOCTH {2].

T.II. Kapriosa u B.2. KepuMoB BEIZCHSIOT Cile-
OYEOLIAE [IPRUHIAIBL YIPABISHYECKONO YUeTa: Hempe-
PEIBHOCTH JIGATEARHOCTY IPEATPUSTHS; UCIONLE30BA-
HWe elMHBIX A7 TUIaHApOBAHHS U VYeTa eXUHHL H3-
MEPEHHUS; OIlCHUBAHHE pDE3yNbTATOR JeATeNEHOCTH
nofpa3feneHnl ripeAnpuATAL; NPEeeMCTBEHHOCT: H
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MHOTOKPATHOE HCINONE30BAHNE NEPEUYHOH H npoMe-
HYTOUHOH MH(OPMALMKW B LEMIX yrpasnenus; $op-
MHUPOBaHNE TOKazarTeNell BHyTpedHHEH OTYETHOCTH
KaK OCHOBEH KOMMYHHKALUVOHHBIX CBA3GH Meay
YPOBHAMH TIOAPA3LENeHNA; IPHMEHEHNE OIOAKEeTHO-
ro METONa YIIPABICHNSA 3a8TPAaTaMHu, QUHAHCAMH, KOM-
MEpUECKO# JEATENEHOCTRIO; NOIHOTA M ZHANMTHY-
HOCTb, 00ECNEYMBAIOITNG UCYEPNBIRAIOIIYI0 HHGOP-
Mauyo off ofbekTax y4era;, NRPHOIWTHOCThH, OTPa-
HaKIias MPOU3BOACTEEHHRIH M KOMMEPUECKUH NUK-
NEl NIPEINDALTHSA, YCTAHOBJIEHHBIE YIETHOH [IORUTH-
KOH.

1lenaMy K 3afauaMH  YIpaBlIeHYeCKOre yHeTa of-
penenaeTes eT0 QPYHKIMH.

bonerHCTBO poccHiickrkx ABTOPOB CXONHTCA BO
MHEHWH O QYHKIMAX YIPaBICHYECKOro yueTa. B 4a-
craocrr, T.J1. Kaprnora Beifenser cienyromye PyHK-
nud: obecriedeHde uHopmanuedl pa3THYHBIX YpOB-
HeH yipapneH, onepaTHBHBIH KOHTPOJb, NEPCUEK-
THBHOe nranuposanue. O.JI. KapepuHa cynTaer, uro
QYHKTIHY YIPaBRASHISCKORO YUeTa MOMKHO CrpyTiH-
POBaTH 11O ABYM OCHOBHBIM HAIpaBIeHHsM:

Iy obecrieveHne Bcex yporHel ynpaBleHHs pene-
BAHTHOH uudopMaimeil Oaf CUCTEMATHYECKOTO U
pobIeMHOIO YIpaBineHH OH3HECOM;

2) popmuporanue uHbopMaumMy, HeoGXOHUMO#
AJI YOPABIEeHUA MolpasieleHHAMH PeANpHATHA.

YnpaBneHUeCKHE y4eT UMeeT IPHCYIUME @MY OT-
JUYYUTENGHEIE METOARL, NMPHEMEI H cNOco0E! BeZeHHs.
CymecTBYIOT yHeTHBIE TeXHOJNOrWH, Lenecoolpas-
HOCTE [IPMMEHEHNS KOTOPBIX B Pocchu AUCKyTHpYeT-
cs:

— KaNbKYJIMPOBAHUE 110
L{MKIa; .

— papHKanbLHOe KAIbKYJIHPOBaHWE B IPOM2BOLCT-
BEHALIX CUCTEMAX {TOUHO B CPOK»]

— MeTtoa «AB-xocTHHTS

— CTparernieckye  AacreKTH
yHeTa.

Konuentyanenbie mOpofuieMBl  yOPaBieHIECKOTO
Y4€eTa BIIIIOT Ha TEMIIbl BHEAPEHHS JaHHOH CHCTEMEB
Ha poccuifckux npeanpusatusx. [Ipobnema opranuza-
1IHH YIPaBICHYCCKOro YUETa JaKNMIQUYAETCA B TOM, YT(
MHOIHME PYKOBOJAUTENHM HEJOCTATOUHO YETKO [OHU-
MAIOT Pa3zHHIy MeXIy GyxranTepckiM (HHAHCOBBIM
H YIPABISHYSCKHM YVYETOM ¥ Y HHX OQTICYTCTIBYET
OCO3HAHHE HeoOXOLMMOCTH MOCTPOSHUA CHCTEMBbL
ynpasieH4eckore yuera. Tax, 8 2002 rogy Oeinm vc-
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CTaAuAM KHU3HCHHOTO

YHPABIICH4YCCKOTO

cnenoansl 53 npeanpusTHs Bonoropcko#t obmacty
Ha TIpeAMeT Oprasdlalid YIpaBneHueCkord yueTa.
Jluie HA opHOM tPenTpUATHH Obina BelABIEHA Aek-
CTBYIOMIAA CHCTEMA YIIPAaBNSHYecKoro yaeTa [6].

ITpenipusTHS TIpaKTAHaeckH He MPHBIEKAIOT cIie-
LUHATTECTOR B 00NacTH yIIpaBIeHHeCKOro y4era, a oT-
CYICTBHE CUCUVATHCTOB-aHANUTHKOB BefeT K HEpa-
[HOHAABHOMY X038HCTBOBAHHIO, TOPOH H K DAHKPOT-
CTBY.

OyHKIMOHUPOBAHUE CHCTEMBl YIPABIEHYECKOTO
YUeTa, 3HaHWEe MEXJIYHAPOJHOro ydera Beera obec-
meynBaeT HpPeKTHBHBIN KOHTAKT C PYKOBOSKTEIAMH
¥ co0CTBeHHEKAMH, Kak ¢ POCCHHCKHMM, TaK ¥ MHO-
CTPAHHBIMA.
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YK 330.47

H H. Hemiosa
Kadenpa 3KOHOMHKHA

OIIEHKA SKOHOMUYECKOH POEKTHBBHOCTH PA3PAROTKH
IPOTPAMMHOTO OPOJAYKTA

3atpaTthl B KUZHEHHOM HUKJIE KOMIAEKCA IIpO-
TPaMM OUPENLNAIOTCA He TOMBKO TANOM pa3paboTKH,
HO M 3TAllaMM 3KCIUIYATAIHHM M COIPOBOXKEEHHUS. 3a-
TPaThi HA 3THX 3Tamax MOIYT 3HAMUTENEHO TPEBbI-
flarh 3aTpaTel NpH paspaloTke W XapakTepU3YHTCH
CBOMMH OCOBBIMH 3aKoHOMepHocTsMU, Opnako s¢-
dheXTUBHOCTH TIpolecca pa3paboTky MpOrpaMMHOro
CPeNiCTBA HEBO3MOKHO OnpeaenuTs 6e3 yueta sdiek-
THBHOCTH MOCeNyOnIel SKCITyaTalNY, a Ans JIONro
XMBYIIAX TpOrpaMM — 0e3 oLeHKHM 3(PheKTHBHOCTH
WX CONpPOBOXIEHNE. Pa (aKTOpPOB BIMAET HA 3aTpa-
ThI IpH pa3paboTke CIOKHBIX KOMIAEKCOB IPOTpaMM
HE TONBKO HEMOCPEJCTBEHHO, HO H YEPES BO3MOIKHOC
M3MEHEHYE 3aTpaT B AansHeHlleM Npy SKCnyaTainy
WY TIPH COIPOBOAKIEHHH.

Kaxapil w3 sTanok — paspafiorka, conpoBoxie-
BHE ¥ SKCIUYaTaumd — MoxkeT ORITh JOCTATOYHO
JUIMTENBHLIM. Pa3sHOBpPEMEHHOCTE  3aTpaT TPYIHO
YUYHTHIBATE B 00IeM BUJE, H IPH CYUIECTBYIOIUIMX Me-
TOJHKAX UMEETCH HEKOTOpas YCIOBHOCTE IPH OIEH-
KE BIMAHWA PA3NiAUUsg BpeMeid Ha SKBMBANEHTHBIE
sarpatel. [losToMy B JaHHOM pasjene HeoNHOBpe-
MEHHOCTb FPYIIN 3aTPaT He YIMTRIBASTCS M TIpenona-
TaeTcs, 4To a0COMOTHAA BENMUMHEA M BIUAHHE 3aTpar
CO BpeMeHeM HE HIMEHAIOTCH.

HeoOXOAWMOCTL Y4€TA B TIpoLiecce pas3pafoTkH
KOMIIBKCA [IPOTPAMM 3aTpaT Ha BCEM JKH3HEHHOM
IMKIE MOMKHO HAINMHEOHO NOKa3saTs Ha  CASOYIOLIHX
npuMepax. Tak, npy pelieHAn KoMOMHATOPHEIX 38144
(daupvMep, MareMaTHYeCKOro NpOorpaMMHpPOBAHMA)
o4eHb OBICTPEI POCT 3aTPAT MAIHHHOTO BPeMEeHH Ha
pelieHye 343y B 3aBUCHMOCTH OT UX Da3MepHOCTH
TIPHBEN K HEBOSMOXKHOCTH TOYHOTO WX pelleHHd IpH
COABIIOM YMCHE MEPEMEHHBIX ITyTEM MpAMOro Tepe-
Hopa BapUaHTOB.

Cuctemsl yiupasieHHs 00LEKTAMH WAH TEXHOIO-
THUECKMMHM TPOUSCCAMH Pa3sBUBAIOTCA IYTEM IIOCIE-
JIOBATENHHOTD PACIIHPEHHS d 0OHOBICHHA TEXHWUE-
CKUX CPEZCTB, ABISIOIMKCI UCTOUHHKaMU HH(popMa-
UMH W 00bekraMu yrpasneHns. COOTBETCTBEHHO MO-

JEPHA3HPYHOTCS IPOrPaMMb! YIIpaBNeHu ¥ 00paboT-
ki uHGopMauuy. IlogoOHble MOZCPHHIAUHH TpPO-
TpaMM  SBIAIOTCS OCHOBOH HX COINPOBOKACHHA B
MHAZHEHHOM LUKIE, HPGeKTHRHOCTE ¥ MUHEMW3ALHA
3aTpaT #Ha CONpPOBOXISHHE 3aBHCAT OT CTPYKTYPBHI B
METQA0B Pa3paboTKy JAHHOTO KOMITAEKCA TIPOTPaMM.

Yuer saTpar TONBKO mpollecca paspaboTku mpo-
Bamp oOBMHO CHOCOOCTBYET HEXOTOPOMY UX CHHIKC-
uueo, Opako 3a 9710, KaK DPARUNO, NPHXOAUTCA
pacIUlavuyBaTbCAd  YBEJNUMEHMEM 3aTpar Ha mocne-
myromux sranax. Hekotopeie GaxTopsl B paue Cioy-
YagB RIMSIOT HA HECKONBKC COCTABISIOIIHX 3aTpaT
HA JTANAX XHIHEHHOI'0 UMKNA KOMINEKCHBIX OpOo-
IpaMM, W3MEHAS UX B PASIHYHBEIX HAlPABNCHUAX.
Kpome Toro, paspaboTKy, SKCILUTYaTalKIo ¥ COIPOBO-
WACHHE OAHOIO K TOTO K€ KOMIUIEKCa Nporpamm
OCYNIECTBNAKOT pasHele  KOMWISKTHBBL, HUMEIOIIME
pasTHIHBIE, HWHONA MPOTMBOPCHUMBLIC HHTEPECHL
DTO 3HZUMTENBLHO 3aTPYIHACT ONTHMHU3ALMIC COBO-
KYTHBIX 3aTPaT Ha BCEM JKHU3HEHHOM LMKIE KOMILIeK-
ca nporpamM. [Ipu paspaboTke KOHKPETHBIX KOM-
IIEKCOB MPOTPaMM  He BCErAa MOJHOCTHH0 YIWTHIBA-
€TCA BO3MOXHOCTh CHH3WTL 3aTParhl NPH IOCTERYH0-
IIEM COMNPOBQMKNCHHH H IKCTILYATALHH.

QOBIMHO KPUTEPHH KadecTBa H3fendl WCTOAB3y-
JOTCA B COBOKYITHOCTH, ¢ pPasHBIX CTOPOH OTP&Karo-
(el OCHOBHBIE XapAKTEPUCTHKH (PYHKIHOHAPORAHIA
o6nekTa. TeM HS MeTlee DO MHOTHX CIydasX LOMU-
HUpYeT 3KOHOMmYeckil addext, KoTophiit Haubonee
pocTo U 000OMEHHO IPWHATO OIMCHIBATE CyMMAap-
HBIM JOXOZI0M 3 OT HCUONB30BAHVS M3CIHA (B Aat-
HOM CIIydae KOMIIGKCAa [TPOrpaMM) B TEHUCHHE €ro
KUZHEHHOrO LHKIA TPOLOIKUTENRHOCTRIO 4. JTOT
J0XOH B HepBOM MPHONMAKEHUH MOKHO IPSACTABUTh
KaK PasHOCTE MEXAy HONHON mueanbHOH sdderTan-
HOCTBIO IPOTpaMM g ¥ cyMMapHbiMi 3aTpatamu Cy,
CHIDKAIOUIWMHE TpefefsHbli 10X0A 3d BeCh KHU3HER-
HBIH IHKN

3:30-02.
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B xadvecrse ugeansHoll sdekTHBEOCTH Dy HUXKE
paccMaTpHBaeTcs COBOKYMHBIR moxon (3dipext) ot
HCIIONB30BAHUS TIPOTPAMM 33 BECh XKU3HEHHBIH UK,
KOTODBIH MOXHO HOTY1UTh, ecii OBl OHH He Tpefo-
BaN¥ 3aTpaT HA CO3NAHME, NPOUBOJCTBO H IKCIIya-
TAUAK, & TakKe (YHKIHOHHPOBAIM HA peanusylomed
OBM 6en kaxux-mu0o moTeps ¥ HokaxeHul. B sToM
[oKasaTelne  COCpeJOTOUHBAOTCH OCHOBHBIE GFYHK-
LMOHaNbHBle KPUTEPHK KAYECTBA, OTPAKAMDIHE Ha-
3uayeHye, 007acTh npHMEHeHHA H KauyecTBeHHbie
XApaKTEePUCTHKH BHIHONHAEMBIX (GyHKIHH KoMIutek-
coM nporpamM. HeoOxonumo#l wupeanrHo# 3dibek-
THBHOCTH MOKHC  JOOWTECH BEIOOPOM  METOIOB
ynpasnenus u obpaboTky -wHpopMaumu, obecnedH-
BRIOI{UX 3KCTPEMATEHEIE 3HAYEHHS QYHKUMH KpH-
TepueB kavecTBa, DYHKUME KOMIUIEKCAa TIpOrpaMM
peanusyoTcs R COOTBCTCTBHHU ¢ 3aJaHHEIMH TpeboBa-
HHSMHE, ITOIHOTA ¥ KATUECTBO UX BRITIOIHCHMY BCETA B
HEKOTOPOH CTETEHN 3aBHCAT OT 34TPAT, KOTOPKIE Bhi-
JENAOTCA Ha pa3paboTky KOMIAEKea Mporpamm.

AGcomoTHOE 3HaueHWE HAcannHol 3(hdeKTHRHO-
CTH HE MONHOCTEI) OTpaXKaeT 3IKOHOMHYecKHIH ad-
(rekT, Tak Kax He YYHTHIBAeT 3aTPaThl, IPH KOTOPSIX
JocruraeTes  3anaHHad  3QekTHMBHOCTE. lponecc
CO3AaHUA M HCTIOAB3OBAHHS TIpoTpaMm Gonee TIONHO
XapaKkTepu3yeT BelHdMHA JKoHOMMYeckoH dddek-
THBHOCTH C YYETOM COBOKYIHBIX 3aTpaT, TPH KOTO-
PHIX OHA AOCTHCHYTA. IJTOT [OKA34TSIs I[103BOMAET
aHANTHZUPOBATE NpUPOCT 3 (eKTHBHOCTH HA elHHHLLY
34TPaT U OrPARHMYWBATH KAYECTBO MTPOTPAMM IpH He-
Jonyctume GONBMIMX 3aTpaTax Ha HX YNyYlUeHME,
Jins 3toro 3(eKIHBHOCTE UX HCHONB3OBAHUA H 3a-
TpaThl HeOOXOIUMO OTIPENeNINTE B OJHHAKOBLIX U B
COTIOCTAaBUMBIX EARHULAX U3MEepPEeHH.

B pesynbTaTe coBOKYOHYK pealbHyio 3ddexTHs-
HOCTh (DYHKI{HOHKPORAHHS KOMIJIEKCA TIPOTPaMM 3a
BECh JKM3HEHHBIA [UKI JUIHTENBHOCTBIO fx MOXKHO
OpencTasuT: B BHJE:

D=2y—Cp—C,—C.

s cOBMECTHOro aHanpusa COCTABAAIOIINK, ONpe-
memaomnx addextrBHoCTs, HE0OXONAMO YHUDHIM-
pOBaTE METOAE BPEMEHHOTO AHANK3a H €AMHKIL H3-
Meperua cocTapnAomyx 3atpat. [Ipu nocnegytouem
U3A0KEHHH 3aTpaThl PacCMATPUBAIOTCS HA JUTHTENk-
HOCTH UUKJA XHW3RH HIH HA COOTRETCTBYIOINUX YH-
TEpBAJIaX BPEMEHH: pa3spaboTKH f,, IKCIUTYaTalWM [ U
CONPOBONKASHUA 4.
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Kax yxe oTmeuanock, pazpaboTka cIoXHOMO KOM-
nnexea nporpamw Tpebyer Bo Maoro pa3d OoAbLINX
3arpar, 4eM DPOU3BOJCTBO KANJA0T0 3K3eMIUIApa TIPH
MaccOBOM THpaxupoBaHHH. [losTomy aanee npons-
BOJNICTBO OTBITHOTC 06pa3la MporpaMM HE BRIAENIET-
¢ B CaMOCTOATENbHBIH 2Tam, a paccMaTpHBaeTcs Co-
BMECTHO C TPOLIECCOM pa3paboTKy KOMILIEXCa mpo-
rpamm. [lpomseopcTeo cepubHEX 00pasmos KoM~
IIEKCA NPOrpaMM BKIIFOYABTCA B ITAN SKCIUTYATAlMH.

[IpH BEIENEHHH PYIN B COCTABIAIOHIMX 3aTpar
Ienecoofpa3io YUHTHIBATL HX BEC B CyMMAapHEIX 3a-
TpaTax W BO3MOMHOCTE JIOKAJIH3alHH TPyNN crenyua-
JIMCTOR, OTIPSIEILLIONIMX BeIHURHY 2TUX 3aTpar. Pas-
pafoTka mporpamm gBisercs] 00RacTO C© Mot Ma-
TEpHANO- W 3HEPrOSMKOCTBHY, H OCHOBHBIE 3ATPATEHI
CBA3EHDI ¢ HETOCPEICTBEEHAIM HITH OBEIICCTBIIEHHAIM
TPYLOM CUEUHRANMCTOR Pa3sAWUHEIX KaTeropuit. Ilo-
ITOMY AJI8 M3MEpeHUs 3aTpaT Haubonee yHHBEPCATE-
HOA eauHUlleH cTana TPYAOEMKOCTE B YEINOBEKO-
rofax. IIpd roM YUMTBHIBAIOTCA BCE@ KaTeropHM clie-
THATACTOB, YUaCTBYIOIMWX HENOCPEACTBEHHO WY
KOCBCHHO B CO3MAHHH JaHHOIC KOMILIEKCA NPOrpamMM,

OcobeHHOCTRIO TIPOTPAMM KAK IPOXYKIIHE TIPOH3-
BOJCTBEHHO-TSXRAYECKOrD HAIHAYEHUS  ABIAFOTCH
OTHOCUTENEHO EBM3KHME 38TpaThl IPH HX CEpHHHOM
TIPOV3BOACTBE, 1103TOMY NIpH OueHs HOJIBIIOM THpa-
Ke J{0714 3aTpaT Ha pa3paboTKy B K&XIOM DK3EMILIApE
CepuHHOro KOMIUIEKCA TIPOTPaMy MOXKET COCTaBIIATh
Malyl0 BemHtuMHYy. [lepcriekTHBSL MIUPOKOre TH-
paKHMpOBAHKA U NPOHIBOACTBA KOMILTEKCA IIpOIpaMM
MOTYT YBeNUYMBATE 2aTparhl MpH paspaboTke OMBIT-
BOTO o0pasia 0o CpABHEHWIO C 3aTpaTaMy Ha yHuU-
KaTBHE KOMTIIEKe TporpaMM. OJHAKO 3TO BHHAHKE
OTHOCHTONEHQ HEBEIHKO,

Haubonbinee 3Hatenne B cocTabe Cp IpH paspa-
foTke CIOKHBIX KOMILIEKCOB IPOTPAMM MMEFOT Clle-
AYHOLIHE COCTABAAIOIIHE 3aTPaT:

— B4 HENOCPEACTBEHHOS NPOSKTHPOBAHWE, HPO-
rpaMMHpOBaHEe, OT/IAJKY H HCHBITAHHS OPOTPAMM B
COOTBETCTEHH ¢ TpebOoBanuAMM MOJB30BATENS WM
aakasunka — Cyp;

— HA MGTOTOBIEHNE ONBITHOTC odpasla koMILIEKCa
OporpaMM — Kax — OPOAYKUMH — TIPOH3BOACTBEHHO-
TEXHHUECKOTO HasHaveHus — Cyp,

—ua  paspaboTKy, TIONTOTOBKY M IPHMEHCHHS
TEXHOJIOIMH W INpOorpaMMHEIX CPERCTB agToMaTn3a-
uH pazpaboTku nporpamM — Cs;
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— Ha TEXHONOrHYECKHE W peatHsyroume 3IBM,
HCIMONEIYEMEIE [T ARTOMaTH3ALUH paspaborxku JaH-
HOTO KoMMteKca porpamm — Cyp;

—Ha UOATOTOBKY ¥ HOBLILICHHE KBAIHGMHKAIMK
CrelHaNuCTeR-paspaboTankoB — Csp.

YK 316.334.3

CIIMCOK JHTEPATYPEL

1. /funaes B.B, Homanos A M. Quenka zarpaT Ha
pa3paboTKy NporpamMuoro cpeacrea. — M. dprancs u
CTaTHUCTHKA, 1988,

I H. Jleonosa
Kadenpa Mupopoit 3KOHOMEKY M IKOHOMIYECKOH TEOPHE

OCOBEHHOCTH ®OPMUPOBAHHUSA POCCHUUCKOHN MOJEJIA
COUHMAJBHON MOJUTHUKH

Bonpoce! conuansH0# MOTHTHKH, 0COGEHHOCTH €€
peannsatyy B Poccuy HAXOAATCA B UEHTPE BHAMAHHS
sxesoMucros {4], [5], [7], [8].

Jm3neHHo BaXHO ANA coBpeMenHoll Poceuu cos-
JaHHe TTYBUNM30BAHHRIX MCXAHWIMORB pacipe/elienus
noxoAes, dopMUpoBaHus SKOHOMUYECKON CHCTEMSI
CAMO32IIHTE W BbipABHUBAHHA CTAPTOBEIX BO3MOX-
HocTell gna storo. Pacnpenenedue HAlMOHANBHOIO
A0X0/a — UEHTPANLHEIH BONPOC NpH GOPMUPOBAHKE
MOJIeid COLHARbHOU MOMHTUKH TMI000H cTpaHel. 310
CBA33HO C TeM, YTO PacipemeRuTeNbHbE MeXAHHIME]
ONpPEenCIAIOT YPOBEHL ¥ Ka%eCTBO JKH3HM HACEICHNS,
HallOMHAIOT DPEALHBIM CONEpKaHHeM COLHATbHER
B33MMOOTHOIIEHY B ODILECTBE, MPUARIOT KOHKPET-
HBIH CMBICH TIOHATHH) COLMANbHAA COpPABEITH~
BOCTBY.

B coorrercTBHE ¢ Konsennueit MOT Ne 117 «0O6
OCHOBHBIX [EIIX M HOPMAaxX COLHARBHOM MOMUTHKHY
rocyfaperso 00f3aHO NOPUHUMATE BCE MEPhl s
O0ECIRHEHIT M TIOQNEPKKH JOCTOHHOIO YPOBHS HH3-
HH TpaXaaH. [[0CyJapcTBO MIpaeT ITAaBHYIO POJib B
pacnpegenreduy J0X0108 B ofiliecTse.

B GonsmmuHCTBE CTPaH PA3BUTOH PHIHOYHOW 3K0-
HOMHKH CYU[ECTBYET TEHACHIM K YMEHLIIEHHIO He-
paBeHCTBa B MHIUBHAYAIbHBEIX Joxonax. Onpeje-
TAIOUMM QaKTOPOM HHIHBUIYZIBHOIO pacipefene-
Husd goxofa B PoccHMM fBnseTca HEPEBEHCTBO HOXO-
Z0B, pocT ux TH(pbeperumauvH. [To oleHxaM ax0H0-
MHCTOR, COOTHOUIeHHE 3apaboTHOR nuarel KpainHx
AelUIbHBIX HOXOJHBIX I'PYNE Hacenenus B 1999 r,
cocrapnano 1:26, B 2002 r. ~ 1:40 [7}. Eme npesse-
rpeveckuil dunocod Inaron (427-347rr. Ao u.3.)

YKa3BBal, YTO TOCYAAPCTBO NOLKHO CIGIUTE 33 CO-
OMozeHreM PMYIIGCTBEHHOTO HEPABEHCTBA TPaXAaH
B He JofycKarh, 4Tobhl 0fuH rpakaaHuA Obll Horade
Apyroro B 4 pasa. Crpansl 3anaagroii Esponsl Myapee
HAC: TaM COOTHOIIeHHe 3apaboTHOR NiaTkl konebrer-
ci B puanaszose ot 1:4,4 (8 Arctpum) a0 1:16,4 (B
BennkoOpuranuu) [7]. 310 cBugerensctBYeT 06 yC-
nexax B HX Gopbbe ¢ MMYINECTREHHBIM HEPABEHCT-
BOM.

Veunenve NMOMIPU3ANNM HACENEHHS B IEPEXOA-
HBOH Nepuox B Poccum 10 JOX0AaM CBA32HO ¢ PIAOM
taxropos. OTpHLaTeNLHOE BIUAHEE OKa3all Iepexol
OecIUIaTHBIX panee YCIyT B 3APaBOOXPaHEHHH, ofpa-
30BAHHH, MPHOOPETEHNH XKUIBS B TIATHBIE YCAYTH W
KX OTPHIR OT CBA3H C PEANbHBIMU JOXOHAMH Haccne-
uus. He nocnensioo poib B CHDKEHNU YPOBHS KH3-
HH B X0Je¢ pedopM CHIrpane # COMMKeHHe YPORHEH
BHYTPEHHHX M MHPOBEIX TeH. OcoGeHHOCTEIO phI-
HOMHEIX pedopM CTanQ HEONpaBAHHOE 3aHIDKEeHHe
LeHEl paboueH CUNB! IMABHOTO (akTopa pa3BUTHA
3KOHOMAKY M:060W CTpansl ¥ Mobol chcTeMsl. Bo
BCeX Cepax TPOM3BOACTRA, Ifie 3apaboTHas mnara
He0DOCHOBAHHO HHU3KAA, IKOHOMHS PACKOZOB HA 3a-
paboTayio OIaTy [peBpallacTes B JOX0.

3a roaet pedhopM TOCYAAPCTRO OOTHMANEHO HE MC-
NIOTB30B2I0 NPABORBIE H DKOEOMHYISCKUE MEXAHHIMEI
peryauposanvs. BMecTo pasymnoli Hanoroso# m pac-
ApPEACTHTEIbHOR MONATHKKA JONH HAITKOHATLHOrO
ZJOX04d W YacTH CBEPXJACKOLOB, DOMydaemelx Oora-
TBIMH CJI0AMH, TOCYAAPCTEO OPOCHIO IKOHOMHUYECKH
VA3BUMYI0 YacThk HACENEHNA Ha NPOHIBON CYABOH, Ha
CaMOBLDKHBaHKE, HEKOHCTPYKTHBHOCTE [NeATENBEHO-
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CTH NPAaBUTENECTEA B NPOLIEIIUAE IOARI MPOABHIACE
¥ B TOM, 9TO rOCYJapcTBO OCYUISCTBIANO MOMHTHKY
NOXPOBUTENECTBRA [0 OTHOIUEHHIC K ONMIapXam.

HepocrarouHo agdekTHRHOM mpencTasfieTcs A
HYIOrOBad TOIUTHKA [IPABUTEILCTBE. HpHMeHCHHS
[POrpecCUBHOM [HKasl HANOTOB cYMTaeTca HeodXo-
JUMEIM YCIOBHEM (YHKIMOHWPOBAHAA HAIMOHAIL-
HBIX CHCTEM pacrpeselieHus Joxonos, B Poceni ¢ 1
auraps 2001 r. oTkasanyck 0T TAKOI0 MOAXOA4 H BBE-
A4 emuHYK {TNOcKyi) craBky Hajora — 13 %, D10
OBBACHANOCE HEODXOIMMOCTRIO BLIBECTH M3 TEHHY
HeperncTpupyeMele  noxodpl. OTpHLATENRHLIE TIO-
CIEACTBHA TAKOM MEpbl NPOrHO3HPOBAH MHOTHE
CIenHanucTh. OMkpIaeMErK Pe3yIsTaToOB B Gopbe ¢
TEHCBOM 3KOHOMEKOMH [Iockas ctaBka HalorooQnoe-
KeHHA He Jalla, & TeMnsl pocra Juddeperunanyy
HACETEH S 110 JI0X0HaM BO3POCIH,

Poct nudpepenunanny oxX0A0R Henzbexen B ye-
JIOBUAX PHIHOYHBIX pedopm, 0b 3TOM CBHIETENLCTRY-
er MupoBOH onbIT. BMecte ¢ Tem ofHa W3 3a1ad phi-
HOuHOH pediopMbl — yCTAHOBREHHE OolEe KecTKoH
B3ar¥MO3ABMCHMOCTH MEXIY PE3yINLTATAMH TPYHA& H
noxogaMH, GOpMHPOBaHHE DKOHOMMTECKOH CHCTEMbI
CaMO3AIOUTE ¥ BEIPABHHUBAHHA CTAPTORBEIX BO3MOX-
HocTeH 171 3ToT0. TONBKO B 9TOM CAYYaE HA PHIHKE
TpyZia TPOUCKONAT NepeMeHsl: pab0THUKY IEPEXOMAT
Ha Oonee adpexTrBHbE padoyne MecTd, OBAATERAIOT
HOBBIMH, [EPCHEKTMBHBIME Npo(eccHIMU, BO3ZHHKA-
10T HeoDXOJUMEBIE CTHMYIL], BOCCTAHABIUBACTCH MO-
TUBALMA K TpYLy. YPOBEHb OINATAHl TPYHAZ HOKESH
HANPAMYI0 34BUCETH OT KBAMM(UKauuy H npodec-
CHOHAJIBLHBIX HABRIKOB paﬁDT‘HHKGB.

TocynapcTey HeoOXOAUMO ONTHMH3HPOBATL CO-
OTHOIUEHME TEKYLICH M 3aKOHOMNATENBHO PE3CPBE-
pyemolf 3apaboThoil muarkl HaeMHBIX PabOTHUKOB.
CoruaneHas TONMTHKA PA3BUTHIX CTPAH HOKA3HIRACT
HECKONbKC BAPHAHTOR PEIUEHHA 3TONO BOMpoca. B
I'epmanun, Dpanumy, Hramu, IUeeumn 60-70 %
BBII naer Ha Texywyro 3apaboTHyro miary, a 20-
30 % pesepBHpYeTCS HA PA3NUYHBIC BMJIEI COLHANL-
HOTO ¢TpaxoeaHus. B taxux ctpaHax, kak CLIA u
Bemuko0pHTaHUA FaHHOS COOTHOWIGHME mpyroe: 70-
80 % BBII wzer Ba Tekylwyw 3apaboTHyIo TLIaTy, a
20-25 % pesepBUpyeTCs Ha CONHANLHGE CTPAXOBAHHE,
FIpu 3ToM B eproii rpymne crpal obbeM qucTol (Ge3
Ha®oroB) 3apaboThoil TFaTH, BRINIAYMEBaeMOl pa-
BortaukaM, coctasnset 22-30 %, a B CIIIA u Benuxo-
Bpuransyd — 40-45 %, 3mecs camu palOTHHKH JOIK-
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HBl ONAaYuBATE 3RAYHTEILHYH YACTh COLMAMBHBIX
pacxooB (xota B BenukoOpHTaHUH CyLECTBYET Gec-
IATHOE TOCYIAPCTBEHBOE MENHIMHCKOES 06CIyXu-
BAHHE).

B Poccun coBOKymHas JONS HHCTOH M 3aKOHOAA-
TEenbHO pesepsrpyeMolfl 3apaGotHolf mrate: 3 BBII
BJABOE HIDKe U cocTarngeT 32-35 %, Yy/elNbHBIE BEC
mugTolt 3apaboTHOH mNaTH, MO OLEHKAM JKGIEPTOB,
cocTasager okono 20-30 %. Ha Bce BUABL CONEAIRHO-
ro cTpaxosaHus npuxonutced 7,5 %. HyxkHo IpH 3TOM
uMerh B BUAY, 9T0 cam pasmep BBII Poccum B pacue-
Te Ha oJHoro paboTHUKA cocTaBafeT Tonbxko 20 %
3TOr0 [OKA3aTens jjis pa3sutelx cTpad [7]. [Ipass-
TeNLCTBO JOMEKHO OPHCHTHPORATRCA Ha OJAHH H3 Ba-
PHAHTOB, WUMEMOIUMXCE B MHPOBOM OIBITE, HIH CO3-
AaTh XKOMOMHHpPOBAHHLIH BAPHAHT COOTHOLLEHHH J0-
neii 8 BBII texyuux # cCOUHANLHO pe3epBHPYEMBIX
AOXCI0B HAEMHBIX paboTHUKOB.

Hcropuyecknii onsit PoccHH CBHAETENLCTBYET,
YTO Ha MPOTSKEHNK BEKOR TIpH paspaboTke U ocyie-
CTRIEHWH SKOHOMMYSCKOH B COLMANBHOM TIONHTHKH
rocynapeTRO BCETAA YIMTEIBAIO PErHOHARLHYHO CIie-
UMKy pazBHTHA. 3TO ECTECTBEHHO B YCIOBHAX
MHOrooOpasHs KTHMaTRUECKUX OACOB B SKOHOMMYe-
CKHX 30H. B HacTofllee BpeMs YPOBHH BOXOI0OB 3Ha-
YUTETBHO PA3MYalQTCs 0 peruoHaM. PervonanbHele
PasnVYHig B YPOBHE XH3HW BO MHOTOM CBH3aHBI C OT-
pacnesoit crienudpukol, ¢ TEPpHTOPHANLHLIM PACHO-
JOXKEHUEM, TIPHPORHBIMH OCOOEHHOCTAMH, IPUPOA-
HEIMH, CLIPLeBEIMHY, TPYAOBBIMH PECYpCaMH, C ajai-
Tallde#l K yCIoeMAM poinka. Juddepennnams Ha-
BTro1aeTes 0 OTPacIIM DKOHOMUKH, 110 TpodeccHo-
HANBHLIM U KBATH(IHKAIMOHHBIM CPYInaM paboTHR-
KOB. 0,[!,1-‘IH K3 HHCTPYMEHTOB BhIpPABHHBAHHA JTOXOn0B
HacelleHHA — obecrneveHHe MHHWMAIBHOIO YPOBHA
3apaboTHOH MIaThl, OCHOBAHHOFQ HA MPOKHTOYHOM
muHaMyMme. [lo ganaev MOT, MUHUManLHag 3apa-
O0THAA MUIaTa B OONBIHHHCTEE CTPAH MHPA COCTABIIAET
40-60 % cpenHed 3apab0THOH TNATE,, B HECKOILKO
pa3 TIPERRILIAET U3HONCTHYCCKIIL YPOBEHb MPOKH-
TOYHOI0 MEHHMYMa.

Tax, B ['epManuy, beasruy, Huzepnanaax Munu-
ManbHas 3apaloTHas nnara cocrarnaet 50 % cpenne-
I'0 YposHA 3apadoTHON NIaTel, RO PpaHLMK JOCTHra-
er 60 %. HMons cpegHero kimacca B EBPOUEHCKUX
CTpaHax rpumMepro paeagercs 60 %, a gona waceme-
HUSA ¢ HU3KUMY goxogaMu — 13-25 % . ¥V Hac kap1uya
cogepllesHo uHas: 35 % Hacenesns PoccHE cocras-
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NAKT AW ¢ HE3KEME foxolamy, ¥ 30 % gacesnenus
JOXONBl HE3HAYHTENEHO IIPEeBBILAET NPOXKHTOYHLIH
MHHHMYM, JONA CpelHero Kiacca, CTONE BecoMoro B
coreTckui mepuoa, coctasser 20 %. Ha nosie 20 %
Hanbonee obeceYeHHLIX [pAXIAR IPHXOOUTCA Goee
50 % neHekHeIX AOXOACR, 4 Ha nomo 20 % "HauMeHee
obecnedenHbx — 6 % [7]. MupuManoHL ypoBedn
sapaboTHOH IuiaTsl B Poccun B HeCKOABKO pa3 MCHb-
e cpeanel 3apaboTHOH INATE! B CTpaHe W MIPOXKH-
TOYMHOI0 YPOBHA, KOTOPEIE paslHyaloTCid B Pa3sHBIX
pernoHax cTpaHel. BmecTe ¢ TeM MUHRMAaNBHAS 3apa-
OoTHad 1aTa ycTaHABJIMBASTCH y HAC B eIHHOM pas-
Mepe no scedt crpae. [lo MHEHMIO 3KOHOMHCTOB, I'0-
CYNApCTBY cnepopaso Osul Ha (elepailbHOM YPOBHE
YCTaHARIHBATE MHHUMAaNBHEIH pasMep OIJIaTe TPyla
B MOJIAX HIIE NPOLEHTAX K CPEeAHEMY Mo CTpaHe rpo-
KUTOUHOMY YPOBHIQ, a He B (QJUKCHPORAHHOM cyMMe,
KaK 3TO JendeTcs ceiuac.

bopeba ¢ BeaHOCTHIO H HEPAaBEHCTBOM B JOXOAAX
JOKHA CTATh OBHOM M3 OCHOBHEIX 33734 rocyapet-
Ba B PoccHM HA coBpeMeHuOM aTame. TenaeHIng
YCHUIICHHA TONAPH3AIMHM HACENEHHS IO A0X0laM B
CTpaHe npUoOpena CerofHs YCTONUHBEIK Xapaxrtep.
CknaapigaeTcs nonspHAs MOJENb PAacclIOeHysi poc-
cuiickoro obmectsa. OBpazyloTes £Ba YPOBHS KHUSHH,
pasiduKe MEXOy KoTopniMu gocturaer 100 pas. B
cBoem fAoknane «Kowuenuua mpecOpazoBaHus COLH-
albHOH c(epbl» MOKTOP IYKOHOMHYECKWX HaYK, M-
pextop MHCTHTYTA COMMANLHO-IOMUTHYECKHX PO~
Onem Hapomomacenenws PAH HM. Pumamesckwi

YK 330.101.3

oTMEYaN Kak Haubolee 3HaUUMBIH PE3yNETaT pedopm
— 4COLMANEHBIH pasnoM obilecTRa, KOTOPEIH (aktu-
YECKH [IPHUBEN K BOIHHKHOBEHHIO He HOBOH Poccuuy,
a «xsyx Poccuity, npotusocTodiux 1 Bce Gonee pac-
XOZAMUXCH 110 CBOEMY [IOBEACHHIO, NPSAIIOYTEHHAM,
opueHTanuaM [6].

GopMEpoBaliHe COTHATLHOIC FOCYAApeTBa — 06%-
eKTMRHAA HeobxorwMocTe g PoccwH, BawHeHInee
YCIIOBHe JlanbHeliinx npeoGpasoBaiui B CTpaHe.
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B .M, Bacunvyosa
Kadenpa MUpoRoit i1 SKOHOMEYECKOH TeOpHE

TFEHJAEPHBIE ACIIEKTHI 3KOHOMHAYECKAX WCCJIETOBAHHNA

B mocrenHie mecsTHETHS B MUPOBOH 3KOHOMHYE-
CKOH Hayke CTAHOBUTCA Bee Oonee OUEBHOHEIM, 4TO
reHjiepHas coCTaBNAXmLas 3KOHOMUKH, CyInecT-
BOBABITAA M OCO3HABACMAs paHee B BUJIE BTOPOCTE-
TIEHHOTO TIapaMeTpa TPaJMIHOHHOIO MOAX0AA X COITH-
aNbHO-IKOHOMUYECKOMY pasfelieHHI0 Tpyad, HEIHE
NpeTeHAYeT HAa CTAaTYC UCPBOCTEIIEHHC BAKHOTO H
GynnamentansHoro. B cBsaM ¢ 3THM epen cOBpEMER-
HBIMH Y9¢HBIMH CTOWT CIOKHednas 3afnaua Gopmy-

JIAPOBKM Ha OCHOBE MHOKECTBA €CJIM He TPajK-
uMi, To cnocofoB U Mofenelf TeopeTHIUPOBAHUS,
ADEKBATHOH COBPEMEHHOCTH JIKOHOMWYeckol kou-
uenuMu repfepHoi axomoMukn., CreayeT omnpefe-
IUTh, Ha KaKHX KOIHYECTBEHHBIX H KAYeCTREHHEIX
mMeTogax OyAyT OCHORaHEl HOBEIE 3HAHMA, ¢ YUETOM
TOTQ, 4TO OHH HCXOOAT U3 METCOOJNIOTHUECKOTD L0
paiusma. Taxum ofpasoM, Mo BIHSHHEM TIOCTIMIIH-
pu3mMa, 0cOBEHHO B COIIMANBHO-3KOHOMHYECKEX HAy-
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KaX, BOSHEKAOT HOBBIE [IOAXONEL, B KOTOPEIX AOMH-
HHpPYIOINAS PONE B OTPSASACHUH HOPM HAydHOTO MC-
CIEJORAHHS M NMPUHACHIBASTCH MOJESIM TEopeTHye-
ckoro O0BACHEHHs COBPEMEHHOIO IeHAEpHOTO Mod-
X0Ja kK W3YUEHHIO 3KOHOMUBYECKOkK AuHamukH [11, [2],
[31.

Tenmep B repeBoae ¢ aurmuiickoro «genders -
PO, ONBIT pPOAA, MPOUCXOXICHHE, 4TO B pYCCKOH
CMBICIOBOA TPaHCKPUNLMH COOTBETCTBYET TOHATHHO
«noiy. HbiHetnuit ypoReHb DPaIBHTHI TEHICPUBIX
HCCNEAOBaHHH B MHPOBOH NPaxTHKE [O3BONACT IOBO-
PHTEL O TeHAepHOM ToOxofle kak of ocoboM TeopeTu-
YCCKOM M MPAKTHYECKOM HalpaBleHHH, KOTopoe opH-
EHTUPYET Ha QOPMAPOBAHNE U YTBEPIHAEHHE PARHBIX,
He 3aBMCAUIAX OT [0 BO3MOXHoCTeH camopeanusa-
IlMH YEJOBEKA B PAMIMYHBIX O0NACTAX 3KOHOMHUE-
CKOH npaxTHkH. ['eHaepHEId MOAX0X HaeT pealnbHLIH
NIZHC OLUEHHTL MOCIEACTAHS (DYHKUMOHWPOBAHHA H
PA3BHUTHE NATPHAPXATRHOH 3KOHOMHMYECKOH KYNBTY-
Phl, U3MEHHUTE CYIHECTBYIOINYIO CHCTEMY COLMATLHOM
AuchepeHIMALMH U HEPABEHCTREA TI0 IPH3HAKY 104

C aTo#l 1exbio B CTPYKTYPE M COZEpXKaHHH Hayd-
HOro 3HAHHA AQIKHB OTPRKATECH AKTYAIBHEE TPO-
Gs1eMBI M TEHASHLIMH COBpeMeRHOM ofuiecTseHHOR 1
HayYHOH XW3HH, 4 TeHJepHbI ACHEeKT 3IKOHOMHYC-
CKOH wu3HK 00ilecTBa B GONbmoON CTENEHN aKKyMYy-
TTHpYeT BeleyKazaHHbEe npobnemsl, I'enpepHeie 3Ha-
HHsl JOMKHBI CTATh HEOOXOMUMGCTHHY B yueOHOM H
HaYYHOM lIPOLIECCE W3YUEHIA 3KOHOMBKHI. JTO 0c000
B&KHO, MOTOMY YTO CMBIC] TIOHATHA «TeHAEP» 3a-
KAI0MaeTcs, TNpexie BCero, B HACS COUHANLHO-
SKOHOMHYECKOT0 MOLEITHPOBAHUA HMIA KOECTPYHPO-
BAHHA COBPEMEHHOT0 Ye/IOBeKA (B OTIIMYME OT CRXCY-
ANnBHOTO 10Na, KOTOPEIA 3ajaeTcs renernyeckn). Co-
IHATEHBE IO KOHCTPYHPYETCS COHMMTLHOW Npak-
THKOH, TaK KaK B 00LIECTRE BO3HUKAET CACTEMA HOPM,
NPENKCHBAIONIAS] BHIOMHEHNE ONpeleeHHbX po-
Jiedl B 3aBHCHMOCTH 0T CEKCYAINBHOTO II071A HHAMBANA
H, COOTBETCTBEHHO, BOBHUKACT KECTKUH pap Tpen-
CTABJiCHUH 0 TOM, YTO ECTE «MYJKCKOE» U YTO ECTh
(OKEHCKOe» R JaHHoM obmecTee. Takum o0pasom,
NOA « B TOM CMBICTE, KAK MEl €70 BOCHPDUHAMAEM B
TeHepHOH DKOHOMEKE M 4TO OXHIAEM OT Yel0BeKa,
KyaccupAIEpyd ero 10 Moy, SBIAETCS CONMANbHO-
BKOHOMEYECKOH KOHCTpYKLIHEH.

HoxazarensCTROM TOTO, HTO TEHIEP - 3TO0 COMH-
ANBHO-3KOHOMHYECKaA KOHCTPYKLUA, a HE PUPOAHAs
JAaHHOCTh, CITYKAT Pe3yJILTATH HAYIHLIX HCCNENOoBa-
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HUH aHTPONONOTOB, KOTOPEIE B PA3HBIX KYNBTYPaX y
Pa3sHBIX HAPOLOE HALLIM GONbIIME PA3NHYKA B «cHe-
HapHAX» KEHCKHX M MYXKCKAX 3KOHOMHYECKHX DO-
ne#t. TakuM ofpazoM, NpelaraeTcd MOCIeA0BaTeb-
HO HCXOXMTE U3 TOTO, YTO FEBAEP - 3TO COBOKYITHOCTE
COIMANBHO-9KOHOMUYECKUX pelpe3eHTalul, a He
NpHpoaoH 3aKPeIIeHHAS aHHOCTL. [eHAep - 3T0 ¢o-
1IMaNBHO-DKOHOMMHYECKAA ¥ KYJIBTYPHAd MACKa [ONna,
3T0 TO, YTO IIPHHATO JIYMAThH €O XXEHCKOMY U €O MYX-
CKOM» B JEHHOM OOIUECTBE B IpEHHLAX €I COLHO-
IKOHOMUYIECKHX NPEACTARAeHHH, PonyBrmcs, HEAE-
BHJ, TOTO WY MHOIC CEKCYaNbHOTO [T07a IONaZaeT B
JORONBHO MKECTKHE PAMKM KYIBTYPHBEIX U COLHANLHO-
SKOHOMMYIECKUX TIPEATHCAHKH, B KOTOPRIE €re BTH-
CKHBAET OfIIECTBO MOCPEACTROM TEHACGPHBIX TEXHO-
NOTHH, OCYUIECTBIAEMBIX MHCTATYTAMHA OCIIECTBEH-
HOTO MHeH#, ceMeliHoro ¥ mybnu4Horo BOCIHTAHKY,
MOpany, 3KOHOMRYeCKOH DpakTHKHA H 06pa3zoBaHui,
MACCOROH KyRBTYDHI, 3alpeToB, TOOINpeRnH K Ip.

B 3TOM KOHTeKCTe 2KOHOMHMHYECKHH nopamok Oy-
JAVIOEro AOJIKEH GbITh OCHOBAH HA NMPUHIMIAX red-
JEPHOTC PABEHCTBA MOJIOB, 4 IRPEXOL K HEMY BO3MO-
KE€H NIPH YCNIOBEM TEHAEPHOTC W3MEHEHH B ofmecT-
BEHHOM CO3HAHWH Hepe3 3KOHOMMHYEcKoe 06pasoma-
HHE H BocnHTaHue, Crparersdeckold Lenbl JAHHOIO
H3MEHEHHSE SBASCTCA M3IMEHEHUe 3IKOHOMHUECKoi
KyNbTYpbl B2aRAMOACHCTBAA [OTOB. JTO 03HAYAET
TIDHBHECEHHE B MJICOJIONHiC OOLIECTBA U roCcyAapeTBa
TAK¥X LgHHOCTeH, Xak Mupoirofuie U TONePaHTHOCTS,
OCHOBAHHBIX HA HPHHATHKH HHAKOMEICTIHA, JOBCPY-
TEJILHOCTH ¥ PAa3sBHTHH MPHHIOHIIOB CONHIAPHOCTH.
TaxkTH9eckad 33,444 pelieHns 3THX NpoblieM cocToUT
B OPOZBIKEHHH 3HARUI O reHiepe W reHAepHsIX Tex-
HONOTHAX B COAepxAHHE yYyeOHOrO U HAYJHOrO TpO-
Lecca, HaugHas ¢ NePHOACE AOIIKOIBHCTO BO3pacia |
0 BCEM CTYNEHAM NOMyYeHMA IKOHOMHYECKoro of-
Da3oBaHKy.

KonuenryaneHod 6a30if nporpaMM HecIgq0Bagusa
H MPENOJaBaHis reHIepHOl npobneMaTaky ABIIAETCS
aKTyanH3alka JIBYX OCHOBHBIX METOHAONOIHYECKUX
TMOAXOAOB TEHAEpHOH 3KOHOMHMYeckol Teopuu H
TIPAaKTHKH: TEPBBIA 3aKMIOYAETCA B KOHKPETH3AUMH
PasnMYHs MEXYy TEOPHAMH TIeHJepa U TeOpUSAMH
CEKCYalIBHOTO IIONXOAX; BTOPO — B OMNpeleneHHH
pasmHYHE Mex iy repfepHbIMH H (eMUHHCTCKAMY
gccnenopaguamM [4], [5].

AKTHBM3AIKA NIEPBOI0 HOAXOAA OTHOCHTCH K 80-M
rofjam XX BeKa U TPeANONAracT Paznudue Mexay



Pasder 6. IKOBOMHEA K VIUDABACHHE

AHIJI0-aMEPUKAHCKHMHU TEOPETHKaMU TeHJepa U eB-
POTICHCKMMHU TEOPETHKAMY CEKCYATEHOTO PR3IMIHS.

Bropodi — 370 HblHewmHmH aTan, npeAmonaraer,
HTO METORCNOrWS FEeHAEPHBIX MCCHSAOBAHHH, KOTO-
Pas MCXOINT k3 NPHHLHIA CHMMETPHUECKOrO KOH-
CTHTYHPOBAHHS JKEHCKOTO M MYIKCKOTO B BKOHOMHYe-
CKOH TeopuH W IpPaKTHKe, TpeOyeT CHMMETPUH ¥ ANA
COUMAMbHO-IKOHOMHUYECKEX HAyK, & (HEMHHMCTCKHE
UCCIENIOBAHNA HACTAWBAIOT HA TeHOepHON acHMMeT-
PHH M MacKy/MHHOH momunauwu. [IpuHnunamu de-
MHHUCTCKOH METONOJIOTHH B COLUANLHO-3KOHOMEA-
YeCKHX HAyKax ABIAETCA:

- KPUTHKA MaCKYIUMHHOR IOMHHALMY,

- Pa3sBHTHE JKEHCKOH MOSHTUYHOCTH B CYOBEKTHR-
HOCTH B €8 OTAMYAH OT MYXCKOH;

~ TpascHopMaIKs SHAHKUA B IEJIOM ¢ TOUKH 3PeHUs
(eMUBUCTCKON NePCIIeKTUBLL.

[lo MHERNIO MHOFHX UCCnenoBaTeNe, heMyHACT-
CKas METOHONOIHA aKLEeHTUPYET FreHAepHOe HepaBeH-
CTBO W JOMMHAHHIO, KOTOpas ccobenHo 3hdekTuBHa
A5 MOCTCOBETCKHX COLMANEHEIX HAayK TPH AHAIH3e
HOBBIX OPM NOITHTHIECKOT0, CONEANLHOTO H 9KOHO-
MEYECKOTC HEPABEHCTRE, KOTOPOE HEe MoXKeT OBITh
00BLACHEHO B TEPMHHAX TEHAEPHOM CHMMETPHH,

Hayynas u monmTHyeckas TMTEpaTypa apryMeH-
THPYeT, 4TO (PeMUHHMCTCKa® TEOPHS OCTaeTca (par-
MEHTapHOH, HECOBEPUIEHHON B He3aBePIIEHHOU U YTo
OHa ObIIa CO3MaHA ¥ PACIIMPEHA YEPE3 CTONKHOBEHME
€ LIETBIM PAAOM Pa3/IHYALIX KOHIENUUH, OTBepraet Te
HITH WHBEIE TEOPHH W HY/KOAETCT B TOM, YTOOI IOHATE
CUITY BCeX TeOpPHMid, 4TO SBASETCA BHI3OBOM J{iffl HOBLIX
NOKONEHHA XEHIIMH M MyX4yHH. MccrenoBarenam
HeoOXOMHMO XOPOIIC 3HATH EOBYIO TEXHONOTHIO NO-
Ja, KOTOpas XapakTepH3yeTcd B LISIOM Kak Iporpec-
CHBHAY KOHIEMUKA, 0DOCHOBAHHO KPHUTHUKYET MO3K-
UH:o BH0AETEPMHHI3MA B YCBOSHHH TIOJIOBOH poNH u
OGBLACHEHHH COLHANBHBIX PAIHIHN MEXILY XEHII-
HAMM ¥ MYXUYHHAMH. DTa TEOPHS CHOpPaBeNTMRO 3a-
OCTPAET rpobiieMy COHUMATEHOTO HEPABEHCTBA HOJIOR,
HO HENB3A NEpPeoleHUBATE PONB COLHANBHBIX OXH/Id-
HHH B NIponiecce YCBOSHHS IONOBOM POJIH, XOTH OHH
HIPaKOT BAXHEHLTYIO polb B NMPOUECCE MOJIOBOH co-
HNuan3auii. bonelroe 3HaYeHHe MMEET ¥ caMa ak-
THBHOCTb HHAMBHUJA, €r0 JIMIHBIE MOTHBEI, 1ICRH, Ha-
knorHoCTH. CONHANLHO-3KOHOMHUIECKUE TIEHHOCTH,
NPHHATHIE HHARBUAOM, - 3TO TIPOECC AKTUBHELA, KO-
rna MHIMBHI MOXKET BAPLHPORATE CBOW CTAHAAPTHbIE

3KOHOMHWYECKHE POIIH, YTO CYILECTBEHHO OTPaKAETCH
Ha NTOIOPONEROM TIOBEAEHUK YENIOBSKA.,

Mupueug  nomysaer  KoHeTpykmpmo  «homo
economics», OOHAKO 3TOT IKOHOMWYECKMH HelOBeK
He GecnoNbHbIl. C PeHepHOH TOYKH 3PEHHs, COLH-
anbHas [ONOBAd KOHCTPYKLHS [JOTOJIHAETCA KOH-
KPETHBIMH I'eHASPHLIMH DYHKLHAMHA X03gHCTBYIOME-
ro cybnexra.

Haunbonee npoOneMaTHUHbBIM BMAKTCS TMOAXOL,
OpeANONAralomMA  HEoOXOMMMOCTE  YTREDMKISHUS
FeHAGPHOrO paBHOIpaBuE. B mMpOKOM cMbIcie 3TO
PABEHCTRO NPaB W COLMANLHO-IKOHOMHYSCKHX BO3-
MOXCHOCTER MyKUMH W KeHIIHH B 06LIECTBE, 0HAKO
OpHponoft M3HAZANLHO 3aN0KEeHA TeHJepHas AacHM-
METpUS B 3KOHOMUKE, BRIPAXKAIOMIAACH B [EPBOHA-
4ankHOM pasjeleHud Tpy#a MEeXTY MYKUWHAMA U
HEHIIMRAMY — «KOTZla AjaM maxan, a Epa npsanan,
I'eHaepHas acuMMETPUA B IKOHOMHKE, 110 AHATIOTHH C
COLMOJIOTHYECKUMY HCCHET0BaHHAMH, HMEST KAUecT-
BEHHYR) Xapaktepuctiky. OHa Bleder 3a coboif KoH-
KpeTHblE IKOHOMHYECKUE [OCHSACTBUA, OTPAKAI0-
HIHECH B TEHACHLHAX H TEMIIAX SKOHOMHHYECKOI
pocTa. '

HM3pectHo, 9T0 IeBiepHan ACHMMETPHA KB IIORB3Y
MY¥YHH» npeofsafaer NPeHMYIIECTREHHO B TIPOH3-
BOACTBEHHO-OPHEHTHPOBARHEIX cUcTeMax. Tam mpe-
HMYIIECTBEHHO MYMCKOH SBIAETCA IKOHOMRYECKAS
(yHKkUMs ynpasreaus, Takue IKOHOMHYECKHE CHCTE-
Mbl §0JIee KOHCEPBATHBHBI, MEHEE BOCTIPUMMUMBEI K
OOCTHKEHMM HAYTHO-TEXHHIEGCKOTO IMporpecca |
TATOTEROT MPEUMYLISCTBERHO K CHIPEEROH OpUeHTa-
LIHH.

Uem paBHOCHIIBHEE [EHIEPHAd IKOHOMHYECKAL
CHCTEMA, TeM Dolice HHTEHCHRHBIMHE CTAHORATCA dhak-
TOP&I, QNpPENENAIONHE IKOHOMUTIECKHH POCT HAUHO-
HATLHOTO XO3%4ECTRA.

AHaTH3UPYd 3KOHOMHMHYECKOE TIOBEJIEHUE B YCio-
BUAX PLIHKA TPYAA C FeHICPHOH TOUKU 3pEHHSA, Clie-
LyeT YUATHIRATE MEOrO0Dpasue poOJIEBHIX CTATYCOR
JIHYHOCTY: BKIAZYAK, KIKEHT, OaHKUD, CTPAXOBIIHK,
HANOIOIIATEIBIIKK, HOKylaTelb. (COOTBETCTEEEHO,
KOHKpeTHLIMK (POpMaMH 3KOHOMMYECKOTO MTOBeAeH s
JIHIHOCTH MOF'YT CUATATECH CGGPCF&TCJ'IBHOC, HHBE-
CTHIMOHHOE, cTPaXx0oBOE, MOHETApHOE, NOTpedHTeNE-
CKOE W T.1.

B Tabauie npeacraBAeHEl JaHHEBE COLHOJIOTHYE-
CKOTO OIIpOCa CTYASHTOB-BEUEPHUKOR o cdiepe Iipe-
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HUMYNIECTECHHOH TPy HOBOH 3aRATOCTY B 3ABUCHMOCTH

ot nona [6].
Tabauya
PeliTunr cdepel TpynoBOi 3aHATOCTH
B 3ABHCHMOCTH OT MoN8
Paur & meane Mon
HPEHM):;[;CTBEH- Cipepa sanrocTs Brc;- xert | g
3ANATOCTH
I nosuima baukosckasn 21,5 | 20,2 | 25,7
11 nosnms Toprosas 10,8 | 10,1 | 12,9
HI nozuuus Ceepa youryr 97 11,0 | 57
IV nosuuma PunaHcopag 6,2 4.6 11,6
Y nmoaunus OO6pazopaTensHas 5,9 7.3 1.4
VI nosvuma [TpompnieHTas 4,9 5,0 43
VII nosums Aynutopckad 4,9 3,7 8,6
VI mozmms Hanrorowas 4,0 11,0 | 2,9
IX nosuuua Crpaxosas 3,5 4,1 1,4
X mozuMuma Buewneixouo- 2.8 3,7 2,0
MHTeCKAT
X1 nosuurs Arpapuan 1,0 09 1.4
XII nozuums Kynerypnas 0,7 - 1.4
X1 mozunus Tpascuopr, crase | 1,0 1,4 0,6

AHANM3HPYS TEHAEPHYK) aCUMMETPHI0, CyHIecT-
BYIOIIYI0 B COBpPeMeHHOH cHCTeMe pOCCHHCKOro
BBICIIErD 3KOHOMHUYEcKore o0pazoraHus (kax oOy-
Hamuxcd, Tax ¥ o0yJalonmx), B MOIk3Y XKEHIIUH,
CHEIYeT OTMETHTh, HTO B pAje cheuuaibHocTel Hpo-

YIOK 330.101.52

HCXCONT Opolecc AeeMUHM3amuX (naneHHe cylle-
CTBEHHOT'0 KONWHECTEEHHOTO Nepereca XeHumH), Ha-
NpuMep, PHIHOK Opodeccuit «Oyxrantep» n «aymw-
TOpP» Bee Ooiblle HANONHAGTCS CHENUAMACTaMA—
MYHKUIHMHAMH.

PeaneHo cneqyeT yquTBIBATE, ITO 3ARPOCHL PBIHKA
TpyAa MPOTHROPEYAT HLIHEWHEH TEeHACPHONR CTpPYK-
Type obpasosauus. Ilotomy mpuBegeHue reHiepHOH
CHMMETPHH B COOTBRTCTEHE ¢ TpeDOBAaHUSIMH PEIHKA
npodeccuil ARMACTCA akTyaneHoH 3agadei. Jing sToro
clleIyeT YCUIATh BHHMaH#ue K pa3paloTKe TEOpwH U
IIPAKTHKH TeHAePHOH 3KOHOMHKH.

CI'MHUCOK JIMTEPATYPBI

1. Cuanacme I'I" Tengmepneie npobreMpl B 3THOrpa-
dru. - M., 1998,

2. Cunngeme 1. CTepeoTHIIb! M AMHAMMHKA MBEITIIEHHS.
- Munck, 1993,

3. Cunracme I DITHHUYECKHME CTEPEOTHIE MYMKCKOIQ
H KEHCKOTO NoBeAeHRs. - Cankr-[lerephypr, 1991.

4. Cunpacme 1" TexnepHsie HCCNeSosaHHA: (PEMUHK-
CTCKaf MEeTOMIONOrHA B COLMAnbHBIX Haykax (Marepuarel
2-i Mexayraponnoll NeTdell KoMk MO TeHAEPHLIM HC-
cienosaduaM). - Gopoc, 1999,

5. Cunracme I'1 Uenpepaas ¥ QeMHUBHCTCKAS METONO-
NOFUA B MOCTCOBETCKHX COUUATIBHEIX HAYKAX: IEPCOCKTHBEL
pazerrua: C6. naya. mp. MI'Y. - M., 2001.

6. Cunncecme 1. TenaepHas acUMMETPUS B POCCHHE-
cKo¥ cHCTEME BRICIIETO 00pa30BaHIT M €€ BOZMOXKHBLIC
COLMANLALIE NIOCNEICTBHY B YCIOBHAX NEpexoja K pol-
HOYHOM 3koHoMEEKe, . 1. - M., 2002,

B.C.  Bacuneyos, A.A. Opzonaiinen
Kadenpa MEpoBOf IKOHOMHKH U 2KOHOMHUIECKOH TEOPHH

OIEHKA WHHOBATIHOHHOI'O HOTEHIIHAJIA HAVUYHO-TEXHUYECKOM IPOAYKIIAA

Curyalnsg, caoxkMBIaica B poccHiickoll 3KOHO-
MUKe, IPEROCTARASET HOBRIE BOIMOKHOCTH INd pea-
JNH3AanUM peIEHuH, CBA3AHHBIX ¢ WHHOBAUHOHHOH
AKTHBRHCCTBRIO. ]-]0)1 BITHAHRUCM BOBpaCTal{)].ueﬁ BHYT-
PeHHEEH ¥ BHEIIHEH KOHKYPEHIMH WHHOBALIMY CTAHO-
BATCA BRKHEHIUMM 3I€MEHTOM MEHSDKMEHTa Ha
npeAnpAaTii. HOBEIE WACH M NPOAYKTEL, Mperpec-
CHBHBIE TEXHONOTHE M OPraHA3AlMOHHEIE DEIOeHHs
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Bce B Oonmbilefi cTeleHH ONPENENAOT YCIeX npej-
NPRHAMATENRCKON KESTENBHOCTH, 00ECeYHBalOT BhI-
JKHBaHME M (PUHAHCOBYIO CTADMIM3ALMIO TIPEANpHM-
ATHIL.

Onrako ganeko He Beck o0BeM pesyaLTATOR Ha-
YUHBIX Mecea0Bannif n paspaborok (HIOKP) moxet
OBITE KOMMepHMATH30Baf. [IpaKTHKA IIOKA3KIBAET,
YTO peanbHO 3TOT YAENbHBIH 00BeM cocTaBiseT 3-
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7 %, T.e. cpenH Beex pesynsTaTroB HUOKP, nonyuen-
HEIX B OTEYECTBEHHOR MAakpoIKOHOMHYIECKOH cuere-
Me, CORCCM HEMHOTO HHHOBAIMOHHEIX UIeH c@opmy-
JMPOBAHO TAK, YTQ OHH MOIYT CTaTh OOBEKTOM BHH-
MaHIA HHRECTOPOB. 3TO 00BACHASTCA PAOM MPHTHH.
IIpexge BCEro, COOMHO ONPEAENMTh BEPOATHOCTH
KOMMEPUECKOH pealn3yeMOCTH ® BOZMOKHOCTH pac-
NpOCTPAHEHNS HHHOBALMOHHOTG HAYYHO-TEXHWYEC-
xoro nponyxra (1ITII), ana gero Hemocrarouno pas-
paboraHa MeromuHeckas 6aza 3KOHOMHYECKOro ma-
paMETPUPOBAHUS,

KoMmepudaH3anus HOBIIECTBA XapakTePH3yeTCs
BONBIION CTENERBIO HEONPEISNeHHOCTH N0 APHIHHE
ocoboro  xapaktepa (hUHAHCHPOBAHHA  TOBapa-
HOBUHKY H3-32 HAAWYMSI PHCKA BPEMEHHOTO pajphina
MEXKIY 3aTpataMH M pe3ynbTaTaMH 0T BHeApeHus H
HEONPENSHEHHOCTH clipoca. B ¢BA3H ¢ TUM BOSHHKA-
€T HEOOXOAMMOCTE HKOHOMUYECKOR OIICHKM MHHOBA-
UHOHHOTO MOTEHI{HANA HaydHO-TEXHUMEeCKOM mnpo-
AykiyH. Takad oUEHKa DO3BONIAET HHBECTOPY PELIUTE
BOTIPOC O UENeco0bpa3HocTH BAOKEHWS MHBECTHIIHH
B HTII. PaspaboTaBHas opuruHaibHas MOJENb 3KO-
HOMM4YECKOH OLEHKH HHHOBAMOHHOrO TOTSHIMANA
HTII nossonder Haxo[uTh pellieHHe cfeYIOIKX 3a-
Hay [1]:

1) onpedenendme ymydIualOLIEro MEHOBALMM BEK-
TOPA KPHTEPHER, OTPAXAILIMX XAPAKTEPHCTHKH MH-
HOBAMOHHOTO noTeHinana HTII;

2) paspaoTka MOJENH INOTEHUHAIBHOH E€MKOCTH
PBIHKA;

3) paspaborxa MORENH YNpaBIAeMoro Copoca Ha
HHHOBALMOHHYIO OPOAYKUHIO;

4) OCYINECTBIEHKE IKOHOMHYECKOH OLEHKA HHHO-
BalIHOHHOTrO Notennuana HTII.

BekTop XapakTeprucTHK WHHOBAIHOHHOIO TOTEH-
Maza Aay4yHO-TCXHHAUYSCKOro IpOAyKTAa HOJLKeH 00-
NagaTE CHEAYHOIIHMA CBOHCTBAMA!

1) sicHoCTE (TIOHATHAA GOPMYNIMPOBKR, OJHC3HAYU-
HBIH cMBICT);

2) monuoTa (BKJIFOMEHHE KOMIIOHEHTA HE Y/Iy4IIa-
€T OIIMCATENbHYH XapakTepucTHky HTIL, a uckmoue-
HHE 0OpHBOAKT K TOMY, YTG TOBap-HOBMHKE OvIeT
PaccMOTPEH HE CO BCEX CTOPOH);

3) U3MEPUMOCTE (BO3MOKHOCTE KOJIMYECTBEHHOH
UNK KaIECTBEHHO}H OLIGHKM KOMIOHEHTA BEeKTOpa Xa-
PaKTepHU3yEMEIX CBOHCTB);

4) pasMepHOCTh (HeNOBEYECKHH MO3I dMeeT OTpa-
HEYEHHA IO YNCIY OFHORPEMeHHO 00padaThiBacMbix

TIPH3HAKOB, JKeNarellbHo He 6onee ASBATH).

Uit onpeneneHUd BEKTOpa MOMKET OBITB HCIIONE-
30BaHA METOJHKE IPOBEACHHAS IKCIEPTH3DI, B OCHOBY
xoTopol nernu mea meroma [2], [3]: meron pepesa
UeficH H METO[ KORMEKTHBHOH rexepaiun uyei. 06-
paGoTaHHBIE AAHHBIE B BHJE DPasBEPHYTOH OLEHKH
KOMITOHEATOB BEKTOPA XAPAKTEPHCTHK MOTYT OblTh
npenctapieHs! B TabnHYHCl hopme.

[ox mnoreHnuansHO# eMKOCTBIO phiHka ([1EP)
MOKHO NOHMMATh MakKCHMANBHO BO3MOMNHEIE 0fbem
peanu3yeMorc Ha Hem TOBapaz B TEUEHHE Kakoro-To
BPEMEHH, OINPEREMASMOTO UHCIOM MMOTEHIMANEHELK
notpebnTesell, crocoOrelX BHenputs: HTII B cBOE
npeuseofAcTrO. [na onpepenenus [TEP HeoOxogumo
[4]: onpenenuts, kako#l priHok OyzAeT Oparthed B pac-
CMOTDEHHE; OEHUTh MPAHULEl JaHHOTO PBIHKA; OCY-
INEeCTBHTD CErMEHTALKI0 BEIOpaHHOTO PhIHKA N0 KPH-
TEPHIO - BO3MOMHOCTh DPUMEHEHNSA HHHOBAMOHHOTO
HTIL

Onpenpenenne [EP ocymectenseTcs MeToaoM an-
ketupopanui. KaxnoMy norpebrrenw npenoctasns-
eTcd WHQpOpMANUA O TOABTEHMH Ha PBIHKE HOBOIi
TIPORYKLMHE, NOCAe YET0 MPOHIBOAHTCH BBISBREHHE
ApeanouTenuii norpedurereli. Meromuka aHKeTHpO-
BaHWA HOCHT KOMIUIEKCHBIH XapakTep, comepxkur 9
aHKET, BKIIIOYas W3y4deHWe pekllaMbl. B npouegype
onpeaencnns [1EP Henone3yroTcs aHKeTsl 0j HOMe-
pamu 1, 3, 4, B nepsyto cuepess obpabaTeIBaioTes
JaHdble ankeTh] No 4, comeprxauielf HHGOPMANHIO O
(akTopax, OKA3LIBAOLIEX Haubolbluee BIHSHHE Ha
TIPUHATHE PELIEHNA O NPHOGPETeHHWH TOBApA B KOH-
KpeTHolt dupme. Jlanee cpaBHUBAIOTCS MONYHEHHBIE
PE3YNLTATR! ¢ OTRETAMH a#KeTHl Ne 3, B xoropoit co-
depxnrcs MHEOPMAUHE © TOM, KaK, 4eM PYKOBO-
ACTBYeTCS NoTpebHTeNs, peliast, B xakol tupme npu-
ofpectn ToBap. Ecnu B arkerax Ne 3 u No 4 orenkn »
COOTBETCTBYIOUIMX NO3UIHAX He COBIAJAOT, TO KOp-
PEKTHPOBKA HE OCYIIECTBILISTCA B CBH3M € HEZOOPO-
COBECTHBIM 38MOJIHEHMEM AHKeThbL TAK KaK aHXeThl
Ne 3 H Mo 4 nO3RONAIOT BLMIBUTH HEAOCTOBEPHYIO HH-
dopMmaluo. B NPOTHBHOM cnydae KOKIOMY 3 (ax-
TOPOE npHcRauBaeTca BecoBoH koadgduiuent. Janee
obpaCaTeiBatoTcs JTaHHblE, HAXOAAIIMECH B AHKETE
Ne 1, B kOTOpOH MpeACTARIIEHBI OLEHKH DOTEHLHANL-
HB[X TI0TpebuTeneit kadectea u LeHbl. [locne copa
HHGOPMALAE TIPOH3BOJMTCS PACYET [IOKA3ZATENS, Be-
THYHAA KoToporo GyIdEeT ompenensTs, ABIsSercd JIA
paccMaTPHBAEMbIi CETMEHT DHIHKA MOTEHLHAANBHBIM
notpebuTeneM npegnaraemoi HTIT.
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s onpejenerns NOTEHIMANBHOR EMKOCTH PBIH-
Ka BOIMOXHO INPUMEHATE CREJYIOIIHE HOAXOMLI
(tabn.).

Hanee, mpeskje 4eM NPEeAcKUTh KOHKPETHYKO Ma-
TEMATHYECKYFO MOZENB, MNO3BO/LAIOLIYI0 NPOrHO3HpPO-
BaTh BEMHYMHY YTIPABIACMONO CIpOca Ha MHHOBRALHOH-
HYIO HPOIYKHHUIO, NOTBITAEMCA IOHAT: OCOOEHHOCTH
AaHHOrO cnpoca v mpodneMel, BOSHHUKAIOIIHE NPH OCY-
LeCTRAEHHH tpornoza. [TospreHAE MAHOBALMOHHOTC
HTIT Ba pbmke o0bMHO COMPOBOMKAAETCA HEOTpeIe-
JISHHOCTBIO PEaKiMM ©O CTopoHEI noTpedureneH. Hosad
NPOOYKIHA HE MMEET PeTPOCIIEKTHBHOM mHopMalpd,
MOYTOMY MpUMEHEHWE CTaHAAPTHBIX METOADB IPOTHD-
3UPOBAHNA cIpoca byeT 3aTpyIHEHO,

Tabruya
HexoaHble AaHHBIE TN PACYETA HOTEHUHATILHOH
EMKOCTH pPhiHKA

DKOHOMHYECKHI
CMEIC HOKAZATEIS

Criocof onpenene-
HiY

Komaectso pO3SMOKHEIX TpeqnpHi-
Thii-rroTpebuTened JaHHOH HPOAYREHY

CermMeyTHpORANHE
PHIHKS TI0 KPHATSDHIC
HROIMOWBOCTE  TIDH-
MEHEHHA HHHOBALH-
ouuoro HTTI»

Cpexnuit  pasMep  pachmoJaracMeIX
CpeacTs QAHOIO NpEJIPUATHA-
norpeduTens

Huanor ¢ mnorpe-
Gurenem

Jons  pacrmonaraeMulX  CpenCcTs, b
CPeJHEM PACKOayeMad NPSAmpUaTHEM
Ha TEXHHYECKOC IEPERCOPYHENHE M
DEKOHCTPYKUMID CBOSCO NPOHIBOACTEA

Huanor ¢ moTpe-
brrenem

Yaenernid Bec 3arpar Ha oSopyAOBa-
HEE (B COCTAR KOTOPOTO BXOART TORAp-
HOBHHKZ, CHOCOOHLIA yOOBICTBODHTE
IOTPeGHRIE HYKIBL) B A0ME DACIOHA-
T'AEMEIX CPEICTR, ORpeacnicMol Koag-
thruuenTOM

Hmanor ¢ norpe-
Ourenem

Yiensusli Bec pacxofoB W& KOH-
KpeTHEI THI 0BopynoeaHus (B cocras
KOTOPATO BXONHT TOBAP-HOBHHKA, Crio-
coluplif  ymomneTsOpuTs nOTpelHEIE
Hy#Opl) B CyMME 38TPaT, ONpencnsemoit
xoadbuinenToM

Huaner ¢ motpe-
ouTEReM

OtmpagHOll TOUKOH U3YYECHHA «TPHPOJLEY MPOTHO-
3MPOBAHHS YIIPAB/IEMOTO CIPOCcA HA MHHOBAIMOHHYH
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TIPOAYKIHKY, T.e. 06heMa POYKLMY, NOTPEOHOH PEHKY,
B 33BHCHMOCTH OT IPHIATaeMbIX MapKeTHHIOBEIX YCH-

i, Gyaer clyWTe MOenb PuieHypa, Npeanonarao-
DIAd IKCIIOHEHIMATBHBIN 3AK0OH pocTa kaxk ofuui 3akoH
TEXHUKO-IKOHOMHYECKOr0 Pa3BATHA. JTOT 3aKOH Mpefl-
rofaraeT, 910 CTelleHb TIPH3HAHHWA HOBOFO NPOAYKTA
O6IEeCTBOM MPOMOPLMOHANEHA THCTY MOTeHIIHATLHBIX
nioTpeGHTenel, 03HaKOMUBIIIKCS ¢ HuM [5], [6]:

CollaTsHO-9ROHOMRGEeCKoe  pasBuTHe ofMecTa
BO MHOTOM 3aBUCHT OT TOr0, KakWe WHHOBAIMOHHEIE
MIpOeKTH OY/iyT UHBECTUPOBAHEL M BHEIPEHEI B Peah-
HYO IKOHOMHKY. [103TOMY IIpH DKOHOMITJECKOH OTieHKE
WHHOBATMCHHOTO noTenMana HTTI weobxomum koM-
TUIEKCHEIR TOIXO[, KOTOPRIA JOMKEH YIUTHBATL KOM-
MEPUECKYTC, DIOIKETHYIO B COLMATHEHG-3K0HOMITYECKYHO
3thGeKTHBHOCTh HHHOBAITHOHHBIX TIpoeKToR [9], [10].

Tokazatemi koMMepdeckol 3ddekTHBHOCTA ZOIDK-
HEl YUUTEIBATE (DHHAHCOBBIE TIOCTEACTBUA peaTH3allH
IIPOEKTA [T €0 HeNMOCPEACTREHERIR YIACTHHKOR,

3a ocHOBY MOMENH, [OBOMOLIEH RATE OUEHKY
xoMmmepueckoit 3¢ ek THBHOCTH MHHOBAIIHOHHOTO TIPO-
eKTa, B3AT MeTOH [MCKOHTHPOBAHUA, T.€. COUIMEPEHHN
pasHOBPEeMEHHEIX 3aTpaT A Koxomok. OleHKa ocyIecT-
BIMeTCd Ha OCHOBE pacdeTd TPeX OCHOBHBIX IOKA3ATE-
neif: nererpansHeli 3QMEKT, MHICKC PEHTaOEBHOCTH,
HOPMa PeHTA0ENEHOCTH.

Hererpaneneiii 3dhekT onpegenserca XKak cyMma
TexyluxX >hHEKTOR 3a BECk pacueTHLI MepHos, npuBe-
JAEHHAS K HAYANLHOMY LIary:

r
S = 2(P; - 3.‘) a
=t}

roe 1, - TOPM3OHT pacyera; P, - pesymbTatsl (IOXOMIEL),
JocTHTaeMBle Ha 1-M [are Pacuerd; 3, - 3aTparhl (MHBe-
CTULMH), OCYLIECTRIIeMble Ha f-M IlAre pacuera; o —
KO3hOUIEEHT JMCKOHTHPOBAHMA (AUCKOHTHEIR MEOXMW-
TEMh)

Jins pacuera AHCKOHTHOIO MHOXUTENA HCIONE3YeT-
csl HOpMa JUCKOHTA O, paBHas mpHeMiIeMol I MHBe-
cTOpa HOpMe ZOXofa Ha kamuran. Orpezenenue xo3d-
duIEeHTa AUCKOHTHPORAHMA NPH HOCTOAHHOH HOpMe
JIMCKOHTA OCYIIIECTRITIETCA 110 criefyroiel (opmyne:

1
(1+8)

e 1]

Ecmt By > 0, peHTabensHOCTE HEBECTHIN NPeBhI-
1IaeT MUHWMATBHELE YPOBEHb, W IPOeKT aBnsercd shdek-
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THBHBIM; ECITA Dy < 0, peHTa0ENBEHOCTE IPORKTA HEDKE
MHHHMANBEHOR HOPMEL, U OT IIPOEKTA CICAYET OTKA3ATh-
CA.

B xavecrse mokasarens peHTa0ebHOCTH HCIIONB3Y-
ETCHA MH/IEKC PEHTADENBHOCTH, KOTOPBIH TAKHKE CPaBHE-
BaeT IBE YacTd HOTOKA MnaTexell; JOXOAHYIO H WHBE-
CTHUIHOHHYFO,

Eenu ynnexe pentabenpHoCTH GONBIIE €UHHAIE, TO
5TO FOBOPHT O KOMMEP4YCCKOH 3beKTHBHOCTH pac-
CMAaTPUBAEMOTO NpOEKTa, W HaoGopor. Hopmolt penra-
OenbHOCTH £, Ha3BIBAIOT HOPMY NUCKOHTA, TIPH KOTO-
poit Texymas BeNHYHHA YHUCTOTO AOXKOHA PABHA HYIIIC.

Taxum ofpazom, Hopma penralenpHOCTH £,
(BRHYTpEHHAS HOpPMAa AOXOAHOCTH, HOPMA BO3BpaTa
MHBECTHIMHA) MIpeACTaBILeT coboll Ty HOpMY ARCKOH-
Ta, MPH KOTOPOH BENMYHHA AHCKOHTHPOBAHHBIX HAO-
XOJIOB 32 OMPeleNeHHOe HHCIO T CTAHOBATCH Pan-
HOH HHHOBAUOHHLIM BIOXECHYAM.

[Tony4aeMylo pacyeTHYIO BETHHHHY HOPMBE PEH-
TabeNsHOCTH CPABHUBAKOT C COOTBETCTRYICIIEH HOp-
MoH, Tpebyemolt HHBectopom. Bompoc 0 IpHHSTHH
ARHOBALHOHHOTO MPOEKTA MOMET PACCMATPHBATRLSA,
ECITH PACUETHOE 3HAYCHHE He MEHbIDe TpeGyemoi
HHBECTOPOM BENHUMHEIL Ecn# #HROBAMMOHHETH Tpo-
CKT [MOMHOCTE) (UHAHCUPYETCH 3a CHeT coyanl Oan-
Ka, T0 perenue 00 MHBECTUPOBAHUE IPUHHMACTCH,
Korjia HopMa peHTabenbHocTH GoNblie GaHKOBCKON
OPCUCHTHOH CTABKH, B [POTHBHOM CIY4ae TNMpPOSKT
CHUTASTCH KOMMEPHIECKH HeahheK TUBHEIM.

Mogens ouerxu GromreTHol Db dexTurHOCTH OT-
pakaeT (WHAHCOBBIE [OCIEACTBHA OCYLIECTBACHUS
HHHOBALMOHHOTO [IPOEKTA HA JOXOABI H PacXoIbl Co-
OTRETCTRYIONIETO  ((hedepalisHOr0, PeTHoHANLHOTO
HIH MecTHOTo) Bropkera, OCHOBHBEIM TIOXA3ATENEM
OromxetHOH 3(GeKTHBHOCTH, WCMONB3YEMbIM AN
0DOCHOBAHKMS MpeqyCMOTPEHHBIX B WHHOBALHOHHOM
POeKTe Mep (elepalibHOd, perHOHATRHOK B MecT-
HOH puHarcorol noAxepxkKy, ABNASTCS OIOKETHEIH
adext. Bromkernniil addext B ans 1-ro imara ocy-
LICCTBICHHE MEHORALMOHHOIO IPOEKTa ONpeResIeT-
¢4 KdK TIpEBRIMEHHE JOXOLOB COOTBETCTRYIOLIETD
Bromicera J1 Han pacxopamu P, cBS3aHHEIMHE C oCyIie-
CTRICHHEM NAHHOrO MEHOBALHOHHOTO TPOEKTA.

Hurerpaneneit SlopxeTHe sddexr vHHOBAUK-
OHHOTO TIPOEKTA DIPEAeseTed KaK CYyMMa JUCKOHTH-
POBAHHKIX TONOBLIX GroxkeTHRIX 2dexToR,

Moaens CoLHambHO-IKOHOMMYECKOH >{hexTHB-
HOCTH OTpaxacT 3QQeKTHBHOCTE MPOSKTa ¢ TOUKH

3PeEMA HHTEPECOB HapOAHOT0 X034HCTBA B LEIOM, a
TAOKE A YYaCTBYOMIMX B OCYHIECTBISHHH IIpoeKTa
pernonos (cy0nekroB denepaiis), oTpaciei, opraHy-
3aLmi U IPeARPUATHIA,

OUEHHTE  COLMATHEHO-3XOHOMHYECKY0  ddiexTur-
HOCTE B CTOMMOCTHBIX €HHHLEX MOCTATOUHO CIOMNKHO, 2
HHOI/1a HEBOIMOXKHO, TIO3TOMY HEOOXOMMMO IPUMEHATE
METOAMKY, HCTIOMB3YIORYIO HHGOPMAHHOHHEIE OLIEHKH,
fasupyrouIdecs Ha OLEHKE CTEICHH BIHAHMA PeaTd3a-
LH  K&KIONO PacCMATPHBASMOrD HHBECTHIMOHHOTO
NpOeKTa HA JOCTHKEHHE HAPOAHOXOZFHCTBEHHEIX LICTIEH.

Juist Toro 4TobEI TOMYSMHTE 3aBeplieHALEH BAPHAHT
KOMILIEKCHOH OUEHKH WHHOBALMOHHOIO IOTSHIMAnA
HTTI, neobxommmMo Baectd kKo3QOUIHEHTb 3HATMMOCTH
KOMMepUeckol, OMIXKeTHOH W COUMANBHO-3KOHOMU-
YeCKOH 3eKTHBHOCTH M MOJIESTTh MHOTOKDHTEPHANLHOMH
OLEHKH, YTO TOSBOJAET JMLEM, [IPHHHUMAIOINM pelle-
HHE, KOPPEXTHRORATE HAIIPABICHHE BEIGOPA B 3aBKCHMO-
CTH OT NO3MIIMA OUEHKH HHBECTHIHOHHOTO NPOSKTA.

Ha npaxtuxe MOYKHO BBEIIENHTE ABa BAPHAHTA OIpe-
JeleHHs KoaQduIHeHTOB 3HAYMMOCTH KPHTEPHER:

— Bee «bpasr! paBiednay», CRA3AHHEE ¢ pealiuza-
nHed WHHOBALKCOHHOTO TIPOeKTa, HAXORSTCA B PYKAx
OHHOIO JIMIA, [PHHHMAIOILErO pelleHHe, IPeciIenyto-
Iee ONpeAcIeHHble LiesH. Torna ApH onpefelleHuH Ko-
3)OUMEHTOR 3HATUMOCTH KpUTEpHeR OYIyT YIUTHI-
BaTECA JIMME TIPAOPHTETH! JAHHOTO JHIM, [PHHUMAKO-
LIEro pelisHye.

— HMEETCH I'PYIINA 3aHTePeCOBAHHBIX CTOPOH, OTBE-
Haolad 3a peamH3aliMi0 HHHOBAITHOMHOTY MNpOCKTa H
OLEHHBAIOMIAR POEKT C pasIMuHLIX nosuiuit. B nansHokH
CHTYALlWH ANA KoppexTHoit ouenxy KosQduuneHTOB
3HAYMMOCTH KBKIZOTO H3 KPHTEPHEB NPeAIIonaraercs
BOCIIOTB30BATECS 3KCIEPTHEIMA OLEHKAMH, KOTOpbie
OOJDKHBI YUHTHIBATE HHTEPECK! BCEX CTOPOH.
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B.M. Bacunvyosa, H.B. bopoduna
Kagenpa MUposoii SJKOROMHKH H IKOHOMHYECKOH Tecpuy

JHHAMHPKA. OCHOBHOI'G KAINTAJA W KOHKYPEHTOCIICCOBIIOCTD
XO3AACTBYIOINETO CYBLEKTA

Mupoeas npakTHKa NMOKA3BBAET, ITO cTabHIH3a-
(1 IKOHOMAYECKOTO POCTa He MOKST OBITH 0CYIIe-
cTBIEHA 0e3 CMeHbI [IOKONeHHH TexHuxu. B Hamel
CTpaHe B HACTOsAILEE BPEeMA MEHSeTCH CTPYKTypa OT-
HolIeHUH cOOCTREHHOCTH, NepecTpannaeTed Bech Me-
XaHu3M 3KcHoMHYecKoro ofoporta. OmHAKC PEIHOY-
HBIE OTHOLUSHMA HE MOLYT pA3BUBATLCH 0€3 KOHKY-
PEHTHOH Cpelibl, TOCKOJBbKY KOHKYPEHLMH ABRACTCH
OCHOBHEIM (JAKTOPOM, ONpedeNdioliuM 3(dekTHB-
HOCTh x03sHcTBeHHOM AesTensrocTH. HH3Kag KOHKY-
peHTocnoco0HOCTE OTEUSCTBEHHEIX TOBAPOE OOBAC-
HAETCS HApSLy ¢ BHEIIHWMY [PHYZHAMH IIpERKIE
BCEre OPTGAOKCARBHEIM 000pYAOBaHMEM, XOTS W3-
BECTHO, YTC YKCHOMUYECKHE 3TIOXH pazIHMuaroTes He
TEM, YTO IPOM3BOAKTCH, & TeM, KaK [IPOH3BCIATCA, -
KAKEMH CPeICTBaMU TPYIA,

CNOXUBIIAECH OTPACIIEBbIE, TEXHOMOIHUECKME H
BOCIPOK3BOACTBEHHEIE [IPCIIOPLHK OCHOBHOI'O KallH-
Tana CTPaHbl HE COTBEYAROT HOBEIM YCJIIOBHAM 3KOHO-
MUHECKOTe pazrdTua. JIaHHEIE O TOM, YTO AKTUBHAS
YACTE QCHOBHOI'O KANKTANA B HAPOJHOM XOIFHCTBE CO
CPOKOM 3IKCILAYaTAlMK A0 5 neT cocTaBnser 2 % , 6-
10 ner— 7%, 11-20 ner ~ 28 %, 21-40 ner - 34 %,
cepine 40 et npocayxwie fonee 29 % obopyaosa-
HHH, CBHAETENLCTRYIOT 0 TMybouafiiieM crpyrrypHOM
KPU3HCE CPEACTB TPyda, CTABIIEM 4acTeio OOlIEro
KPH3ACA POCCHACKON 3KOHOMUKH.

Tepexon x pBIHKY Henw3s NMPOBO3CAACHTE - OH
Jomkel GalTh MOATOTORNSH KK NPaKTHYSCKEMH AeH-
CTBHAMH IO O3JOPOBACHHUID 3KOHOMHKH, TaK ¥ Hayy-
HBEIM ofocHOBaHUEeM, B 4acTHOCTH, HeOOXOIHMO Ie-

1i2

pPEMEINEHHE MPOLICCCOB HAKOonIeHUs ¢ ODIIECTBEHREO-
ro YPOBHA Ha YPOBEHL XO3AHCTBYIOUIMX CYOBEKTOR,
NpeXkae BCET0 B YACTHEIM cekTop xax Haubollee nep-
CIEKTHBHLIM B NjaHe ONTHME3ALdE KOHKYPEHTHBIX
OTHOU.IGHHi:I, IPH OAHOBPEMEHHOM CIPLACNEHHH POIH
rOCYAAPCTBEHHOIO PETYNMPOBAHYS IPOLEGCOR PA3BH-
THA KOHKYPEHTHOTO DHIHKA.

JdeMonTax Hed(dQekTHBHEIX (opM X03fHCTBOBRA-
HES U OpMEPOBAHHE PLIHOMHOM HHQPACTPYKTYDHI,
ANCKBATHOH NPOMCXOALIEM HIMEHEHHAM, BRICTYTIAET
YCIIOBHEM Yyclexa HeIHeIHUX npeoOpasopanvi, Ilo-
3TOMY HYXHO HCCIEOBATH UPAKTHKY HMHHOBalHOH-
HOH ¥ WHBECTHLHOHHOW AEATENLHOCTH PasARIHLIX
X03ZHCTBYIOINUX 3BEHLEB - OT MAILIX IIPCANIPHATHH
0 TOCYJapcTRa, - UTO TIO3BONAET BLIABHTE KOHKPET-
Hble [yTH 0OHOBNEHMS TMpPOH3BOACTBA B PBIHOYHOH
9KOHOMHUKE, CPOPMYJIHPOBATE YCIOBHS QIITHMU3AIMA
TIPOLIECCOR  WOBBIWIEHNS  KOHKYPEHTOCIIOCOOHOCTH
NpH HHHOBAIIHOHHOM THIE BOCHPOW3BOIACTBEL, OIIPC-
LETMTEH COMUATLHO-3KOHOMRISCKHT MEXAHKE3M CMEHEI
MORONESHUR TEXHUKH.

PaccMarpusasi TEOpUIO SKOHOMHYECKOH JHHAMUKH
OCHOBHOTO KamuTana cregyer o0paTHTE BHHMAaHHE
npexae BCEro Ha TO, UTO BaXHBIA oran B dopMHpo-
BAHHM MHHOBAIHOHHOTO TIOAX0Xa K mpolnemaM o6-
HOBJISHHS CPEACTB TpyJa cBisan ¢ nmeneM W. lym-
netepa, BeimycTEBIiere B 1911 1. pabory “Teopun
IKOHOMEBLECKOro pazeutus” [1], TAe IIpH HCCAEA0Ba-
HHE fIpo0sieM HOBOBBENEHHI 48TOp B RHAYHTENEHOH
CTEUEHH OUUPAACE HA KOHNENIMHM HOBOBBCACHMH
B. 3ombapra [2] # B. Muuepnuxa [3]. B poccuicko#
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HecneaA0BatTenbekoll cdepe ocofoe MecTo npuHANE-
skut Teopusd H . KouppaTteesa [4], koTopslil BRABU-
HYJI THIIOTE3Y © CYLUECTBOBAHMM NONYBEKOBBIX IHK-
70B 3KOHOMHYeckoH AMHAMUKH. B cBolo ouepens,
A, lilymneTep cB3as1 HX ¢ HHHOBAITHSIMH,

Jns KOHKpETHOrO HOBOEBEAGHUS 3apOXICHUE,
CKAYK00Opa3HLIli POCT W MOCTENEHHOS AOCTINKSHHE
NOMHOH IKOHOMHYECKOH 3peNIOCTH XOpOLLIO HMILIKCT-
pupyeTca S-o6pasnolt kpusoH, ecHi Ha OCH OpAWHAT
NOKa3aHbl 32TPaThl HA BHEJpEHWE M SKCIUTYATALHIO
JaHHOH HOBAalHe, 4 Ha oc abclHce - OTjaya 0T Hee

(puc. 1).

Zavparil

Otaaga OT RHEAPESRUA

Puc. 1. 3KDHOM‘?‘ICCKH‘FI UK HHHOBALIMHA
no H. llymoerepy

B 32BHCHMOCT OT CTPAaTETMH W TaKTHKU TIpeX-
HNpHATHUSA, & TAKKE SKOHOMHUYECKOrO COCTORHUA Mak-
POIKOHOMMYECKOH CHCTEMB]L KOHKYPEHTOCTIOCOOHOCTE
XO3MMCTBYIOUIMX CYOLEKTOR, B COOTBETCTBHH ¢ Tpa-
KoM, POCIIA BMECTE C POCTOM OTHAYHM OT BHEApe-
HHs. 3HaYHTENLHOE BHUMAHNE YIENIOCh MpofieMam
TEXHHYSCKOrC TIPOTPECCa W €TI0 BINSHUA HA JHHAME-
Ky OCHOBHOI'O KallATald B COBETCKOH 3KOHOMHYECKOH
Teopuy M mpaxtuke. Ho Torma ywensle, B cHTy psga
IPHYHH, BHIHYKAEHB! OLiTH OTPaHHUUTHECH PACCMOT-
peHreM TOIbXO OFHOH, NNareBOd MOASTH YIIpaBiie-
HHEA W Oprasy3aluy BOCIPOW3BOIACTBEHHBIX TPOIIEC-
COB HA HOBOM 3Taie HAYYHO-TEXHUYECKOTO NMPOrpec-
ca.

K aToMy BpeMeHn MOXHO OTHECTH Hayako paloTh]
B HCCIENYEMOM HalpasieHuH i
B. Tpomekn, C. MeHBIEKOEA,
A. lNoneraepa, M. CarenneBoi,
K). Ocunoga, B.  PacuHa,
B. PasanoBa v apyrux yHeHsIX.
Hanbonee rmybokoe

O8neM BRHIyCKA
TIPONYKITMK

OCMBI-

MpUMepe CPEHCTB TPYAA MOKHQ BOCIONL30BATHCH
cxemoil, npeanoxeHHolt 0. Axosnom (pue. 2)
[5, c. 127].

QcofeHHOCTs, IHUKIMYHOTO pPa’BHTHA  CPEACTR
TPYOA COCTOMT B TOM, YTQ HOROE NOKOICHHE MAIIHH
HayMHaeT OCBaMBATHCA, B TO BPEMS KaK Npenbinyniee
HAXOOUTCA elle B TpeThel Paze. B NpoTHBHOM cryyac
He Moxer ObiTh oBecreueHa HerpepsEIBHOCTE
TEXHMUECKOro Tporpecca, Hedem Oyner 3aMeHHThH
yerapeBuryd) TexHuky. OOwiaHO wersepras asa
ApeapIoyinere HUKMIA [IpEMEPHO COBIIANAST B(
BpeMeHH cO BTOpeH (a3oil cieryrolnero.

JAng XO3MACTBYIONINX CYOBEKTOR OTEUECTREHHOH
IKOHOMUIECKOW CUCTEMBb! HOCTILKEHUE HEMPephIBHO-
CTH ODHOBMEHHA OCHOBHOTO KallMTana — OjHa U3 ra-
paHTHH cTaOHNEHON KOHKYpeHTOCTOCOOHOCTH Kak Ha
BHYTpEHHEM, TaK ¥ HA BHeITHEeM phIHKaX.

TexHHKa HOBOrC HOKOMSHHA, CTAHOBACH Macco-
ROH, HAYWHAET OTIPEAeIIATh BO3POCIIHE TeXHHYecKHH
YPOBEHE W HOBYIO CTOMMOCTH IPOJAYKIHH, XOTopasg
NOBBIIAET KOHKYPEHTOCHOcOOHOCTE TOBAPOB, Mpo-
H3BOIUMBIX HA HOBOM TEXHMKE, W YCHIMBAET KOHKY-
PEeHTHEBIH IIOTEHHMAN BCeX X03AHCTBYIOUTHX CYyODBeK-
TOB HA MMKPO- U MaKpPCIKOHOMHHECKOM YPOBHAX.
Jlunie Npw 3TOM YCIOBHH BBIMYCKAaBIUMECA MPEAIC
OpyIous Tpyda CTAHOBATCA TEXHHUECKH H MOpalbHO
YCTapeRUIUMHA U TIOANekKAT Bo3MOskHO Goee OpicTpoit
samene. MHHOBaTHKA Bee Oonee CTaHOBHTCH aTpuly-
TOM KOHKYPEHTOCTIOCOOHOCTH.

Cpenyd nocinegHux WeclnefoBaHui B obnacTu Wo-
HOBATHKU clenyeT otMeTuts paborel C.HO. asnesa
[6]. AxueHTHpyd BHUMAaHWE Ha WHHOBANWOHHOH Ha-
IPAaBIeHHOCTH  HAYYHO-TEXHWYECKOrO  IIPOrpecca,
ABTOP OTMEUACT, YTO B JAHHOM HANpaBIeHAN “HE0O0-
XOJJMMO BEIOpaTh OCHOBHOH 3MEMEHT 3KOHOMAHECKOH

CNEHNWE UHHOBALMOHHBIX MPO-
Gr1eM, KOTOpRIE AKTYANGHBI U
Ha CEropHAmIHUA neHb, BeTpe-
zaeTed B Tpymax H). Slkopra.
Jita AIUnoCcTpauy cMeHEl a3
HHHOBALMOHHCIO [OFKIA Ha

2-4 aza 3-g daza 4-g haza  Bpems

OO0beM BRITYCKA TEXHHAKH HOBOTO [IOKOJICHKS

3arparhl Ha EHHMITY NICIe3HoTO hdexTa

Puc. 2 . @asel sxoHOMINeckoro nukia no KO.B. Sxoriy
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CTPYKTYPBL, KOTOPEIA HE TONBKO COXPARAT OBl LET0-
CTHCCTE B IPOLECCe TEXHONOTHYECKUX CABHIOR, HO H
OB 6Ll HOCHTENEM TEXHONOTHHYECKHX H3MCHEHHH”
[6, c. 51]. B kauecTBe TAKOro ANEMeHTa [TpeiaraeTcs
paccMaTpUBaTE YCTOHYHMBYIO COBOKYNHOCTE TEXHORO-
THYECKHM CONPAMEHHEIX MPOH3BOACTE - “TEXHOROIH-
yeckUh yKnan”’ [6, c. 51].

HuHOBaNAOHELH THH BOCITPOH3IBOACTEA OCHOBHOTD
KalTHTANa NpeanojaraeT LeReHAlpaBleHHoe AeHCT-
BHE, KOTOPOE BHOCHT B 3KOHOMHYECKYIO Cpelly HO-
Bhle, OTHOCHTENEHO cTAOUIBHBIC, BOCTIPOUSBOARMEIS
3/IeMEHTHI, O3BOJRIOLIHE X03AHCTRYIOIEMY CYDBEK-
Ty pewlaTk BHYTpPEHHHE W BHewlHWe npoliieMnl mno-
BEILICHKA KOHKYpeHTochnocobuocty Hanbonee pa-
LUHOHANBHEIM CocoGoM. 3TH 3IEMEHTR H IBIIATOTCR
HOBOBBEEHUAMHU, Eciy pagukanbHEIM HOROBBEIEHH-
SM IIPUCYLL, KOHCTPYKTHRHO-IECTPYKTUBHBIA Xapak-
TEP, BRIPAXKAOIIMHCS B NPHHIMIHMAAEHOH HOBM3He
JeAEX B HX OCHOBE HAYYHO-TEXHMHECKAX MPHH-
1UIOB, OTPHUANONINY MpUMeHAeMble GazHCHblE Tex-
HOJIOIMH ¥ COOTBETCTRYHOUIME UM CPEACTBa TPYAA, TO
YIYUIIAKOLIEE HOBOBEEISHNS CBA3ankl ¢ mubdyanei,
YCOBEPINEHCTBOBAHUEM UCHONBIYEMOTD OCHOBHOTO
Kam{Tala, OHM HE OTPHUAKDT ero, a o0ecreyuBaOT
Donee TONMHOE PACKPRITHE MOTEHLMANLEEIX BOZMONK-
HOCTeH.

B Tecpervueckux padoTaX OTEUeCTBEHHbLIX ABTO-
POB  KOHKYPSHTOCTIOCOOHOCT: pACCMATPHBACTCH B
JABYX IITOCKOCTAX: NM0O0 kaKk cBOWCTBO ToBApoR [7],
aub0 2TO KOHKYPEHTOCTIOCOOHOCTE MPOM3BOAUTENEH
€ TOYKH 3peHuA IKOHOMHUECKHX HADAMETPOR, HAIPA-
MY CBI3AHHBIX C TEXHHKO-TEXHONOTHYECKUMH Xa-
PAKTEPACTHKAME [8].

KonkyperntocnocobHooTts XO3LHCTBYIOLETO
CyOBexTa onpegendercs BHOOPOM KOHKYPEHTHOH
CTpaTeTHH, ofecneunBaroliel pOCT MAH COXPAHEHME
00beMa INponax Ha 3a(UKCHPOBAHHOM CETMEHTE
peidka. OnHaKO WHHOBALMOHHAS COCTABIANIASA
BBIGpaHHCH CTpaTerny JOIDKHE BKIFOYATh PELIEHUS O
IOCTOSHHOM OOHOBJICHMH TOBAPHOTO ACCOPTHMEHTA.
Ilpouspecty  ApYANMNOUATLHO HOBYH) TOBAPHYIO
Ipynmy HeBMIMOkHO 0e3 BHeApeHUE, a TO WM
Pa3paboTku  TeXHHKM W TEXHONOTHH  HOBOTO
NOKOQNeHUH,

CxasaHHOE HATMHAHO TOATBEPKAALTCS CHTYALHEl:

B npoMeinieHHocTE Bonorogcko# ofmactu. Ecnu B
KOHLUe 1990-x romgor B o6nacTy KONMWHECTBSHHO IIpe-
obnagany IpeanpHITHA TSOKEIBIX OTpacied Xo3aiceT-
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BOBAHHA, TO K HAaYyajly HOBOr0 BeKa PAJ MAIIHHO-
CTPOUTENEHBIX MPEANPUATHH OBUIN 3AKPbITH UM TIe-
penpohHIAPORAHE! [T0 TPHYMHE HM3KOW KOHKYPEHTO-
cNocobHOCTH TOBapoB, 00BACHAEMORA Npexkie BCero
ycrapeslliM  OCHOBHBIM  Kandranom. Hampumep,
Kaguukoscka#l TpakTOpO-MOTOPHEIA 3aBox ORI Te-
pecbopyA0BaH B LEX MO IPCH3BOACTRY CYXHX 3aBTpA-
k0B, [IpousBoACTBEHHEIE MOMEHIEHHS HEKOTOPRIX
UPSAHPHATHA OTAAHL] TOPTOBLIM CTPYKTYpam. Mz-3a
QECYTCTBUA OCTATOYHOID OOBeMa HHBECTUIAN B N0-
CNENHUE TONEl CTPOMTENBCTRO HOBBIX [POMLILLIICH-
HbiX UPEANPKATHH B 00NACTH He RENOCK.

ITpumepom yxecToueHusa TpeOoBaHWH K KOHKY-
PEHTOCNOCODOHOCTH XO3HUCTBYIOIIUX CYOBEKTOB ClIy-
KHT W MOBBILICHHE YPOBHS SKONOIHUECKHX NapaMer-
poB. EpmHcTBEHHBIH KpYNHHEH  HWHHOBALUOHHO-
MHBECTHUMOHHEI NpoekT, ocBoeHHsd B Bonoroz-
ckoH obnacti B 2001 rogy, — BBeigHHE HOBOIO fpo-
w3poncTBa Ha Cokonsckom [IBK, no3somsioero
YBEIUUUTE AoX0od npenampustag & 1,8 paza, — OwIn
3a010KHPOBAH KOMUTETOM 10 3KOJIOTHH BRUIY TOTO,
UTC BHEAPAEMAs TeXHHMKA He pula JKOMOTHIHOM, a
[IPOMYCKHAA CTIOCOOHOCTE OYMCTHRIX COOPYIKEHMH He
Ob151a pacIIMpeHa JOMKHBIM 00pasoM.

PazpafoTka KOHUENIMH MOJEPHH3ALWA OCHOBHO-
ro Kanurana, 00ecneYuBaKNIEr0 NOBLILUEHUE KOHKY-
PEHTOCNIOCOOHOCTH  X034HCTBYIOIOMX  CYOBEKTOB,
HOAMMHEHHE TEXHUMECKOH TONUTMKH IIOBBILICHHIO
YPOBHs JKH3HH HAU¥H CTaHOBATCA Hay4yHO# Npeamno-
CLUIKOH pellleBus crparerdyeckod 3apaud o3nopos-
NEHEM poccHickol skoHoMUKY. Pa3sBuTue priHka
TpedyeT ocoboro BHUMAaHuA K IpodIeMaM OTASILHEIX
SMEMEHTOR JKOHOMHYeckod cHcrembl. [lo Mepe ne-
{EHTPAIM3ALWA MHBCCTHIHOHHOTO TIpolecca Hccne-
noranue npebnem oOHOBNEHUS CPEACTE TPYAZ Ha UH-
OMBHIYANbHOM YPOBHE CTAHOBHTCH BMECTE C TEM
060CHOBAHUEM myTelf MOBLIMIEHUS KOHKypeHTOGﬁO-
CODHOCTH HALIMOHANBHOH 3KOHOMUKH B TIENOM.
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Pazader 7.BHoAOMHA

Pazoen 7

BNOJ10IN4

YIK 5824

A.B. Pymanyesa
Kadespa Snoxornm u obimei sKonoTuR

OCOBEHHOCTH CTPOEHHUA XBOM PINUS SYLVESTRIS L. B OKPECTHOCTSIX
I'. YEPEIIOBILA

B 2000 rogy kadenpoii duonoruu u obuiei axo-
norgy UI'Y npu yyacTiu coTpyIHAKOR kKadeaps: 6o-
Tadukd | geHgpotorun CTIONJITA u mabopatopuu
BKONOrnd  pacTHTeNbHLIX coobuiects BMH PAH
(r. Capkr-Tletepbypr) Opina Hagata paboTa no usy-
YCHHI0 COCTOSHMS COCHOBBLIX APEBOCTOEE B OKPECT-
HOCTSX YepemoBeUKOro NPOMLINITEHHOTO yina, B
Bonoroacko#t o6nact o CHX NOp OTCYTCTBYIOT AAH-
Hbie O BIHAHAK MPOMBIUIEHHBIX BEIOPOCOR HA CO-
cTosinue necoB (IocyaapeTReHHRIN foknar ..., 2003),
NOTOMY BBLICHEHUE BONPOCA O COCTOSHHMH JIECHBIX
MACCHBOE B paiiohe NpOMBIINIEHHOro 1IEHTPa ABI4CT-
cf akTyanbHeIM. B kauecTRe ofbexta uccnenosanuii
eeibpana Pinus syivestris, kotopag obNafasT Hau-
BONEMeH TyBCTBUTENBHOCTBIO K ATMOCHEPHBIM 3a-
FPASHATELM TIO CPABHEHUIO C JPYTUMH BHAAMH Jpe-
BeCHRIX pacTenuii (HApmumko, 1997).

B fasHO# CTatbe NpeXCTARNEHbI HEKOTOPEIE Ma-
TEePHAJIE], TONYYEHHBIE TIPE HCCICIOBAHNHE XBOH CO-
CHEI OOBIKHOBEHHOH,

XBoA 0TOHPANACE ¢ TPeX MOIENLEBIX JEPEBLER H3
1i6

CpefiHel HacTH XPOHBL, ¢ KKHOM CTOPOHBL, # OTHCIE-
HO 10 rofam (He MeHee 50 xpoutok) dhukcupoBanack
8 cnmpre. Obpaborado 25 apol, oTofipasHeix B UiONE
2002 1 2003 rogos ¢ 9 y9acTKOB B COCHAKAX 3CMEHO~
MourHo# rpymmel. [IpoOHBE MIOMAAH PacHONOKCH
Ha pasiiMuHOM YHANCHHY OT MPom30HLI T, Yepenorua.
8 1pob 6vm cobpaHel B GOHOBBIX paiioHax, yAaneH-
EuIX Gonee 60 kM oT ropoza, — VCTIoKEHCKOM paifone
¥ Japeunckom zanopenHuke. Onpenensmucs AAWHA,
LIHPHHA, TOMINHHA XBOH, KOJUYECTBO CMOJSMABIX Ka-
HAMOB H OCODEHHOCTH MX PacoNokeHus {Torpyxen-
HbIE, HETIOIPYKEHHEIE) B COOTBETCTBHM C DEKOMEH 14~
vamy JL.O. [pasavna (1964). dns crarrcraueckoit
06paboTky AaHHBIX HCIOIb30BANACK MPOTPAMMa Sta-
tistica 6.0.

Pesynbrarnt mamMepeHHH NpeacTaBneHs B TabnHIE,
PasfguyHEIE TOKAa3aTenH XBOM HE MOCTOAHEEL ITO TC-
2™, 4TO OOYCNORNMEBACTCA PasHbIMM TOrOMHBIMHU
yenosuamu (Tapakados, 1931; pasgusd, 1964; Op-
nos, 1980 u ap.). JImuma xBou cpepwss {ot 45 nmo
60 MM) mim  gmEdHpas (60 Mm B Gonee).
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Tabruya
Aannsie uamepennii noxazatesen’ xsow Pinus sylvestris

Hokasares, Homep npotnoii rmomazy (I171), paccTosmue H HANMPARNSHKE OT NPOM3OHET
ron
45, 37, 34, 11, 24, 16, 51, 54, 63,
3 rm 4 KM 10w | 11wm | 26,5xm | 27 kM 61,5 km 63 kM 70 kM
0 3 3 O3 B KO3 3 3 003
HAmeua, 1999 66.5 . 69,8 52,6 61,4 52,6 54,0 40,9 43,9 53,7
+0),8 +1,2 +1.1 +0,9 +0,8 +1,0 +0,8
Hmiaa, 2000 57.8 62,1 58.4 499 61,8 50,4 55,510 46,7 52,0
1,1 41,1 +1,2 £0,7 1,4 +0,6 +0.5 +(,7
Hosraa, 2001 60,3 66,1 63,0 51,9 47,5 51,5 50,7 +1,0 50,4 o
+0,9 +1,2 +1,2 +0,9 +0,5 +0,6 +1,2
1apsma, 1999 1,426 o 1,289 1,369 1,446 1,359 1,254 1,256 1,293
+0,021 +0,011 | £0,016 { 0,012 | +0,012 +0,013 +0,015 | 0,016
lilupuna, 2000 1,321 1,400 1,244 1,322 1,359 1,373 1,264 1,214 1,316
£0,013 | £0,020 | 0,013 | £0.014 | +0,013 40,015 +0,010 +0,609 | 0,020
I Mapuua, 2001 1,265 1,428 1,249 1,352 1,383 1,338 1,245 1,317 .
20,011 | £0,016 | +0,011 | £0,015 | 0,012 | £0,613 +0,014 +0,018
Tonwmez, 1999 0,698 o 0,677 0,691 0,711 (3,632 0,644 0,661 0,674
+0,008 +0,005 + +£0,008 | +0,006 | +0,007 +0,005 +0,007 | 0,008

Tonugea, 2000 0,641 0,698 | 0,653 | 0,669 0,684 0,660 0,636 0,640 0,653
0,005 | £0,008 | £0,005 1 +0,007 | 0,006 | £0,007 | 0,004 | +0,004 | +0,007

Tomuwyna, 2001 0,646 | 0718 | 0,655 | 0,687 0,697 0,623 0,620 0,666
+0,005 | 20,008 | +£0,005 | £0,006 | 0,006 | 0,006 | 0,007 | 0,007

Kon-Bo cMOIIHBIX 13,8 . 12,3 11,8 12,4 11,5 128 404 12,9 10,3
xanos, 1999 +03,3 10,4 +0,7 +0,3 +0.4 (1,5} +0,4 +(,3
(3,0) (0,7) (1.5) (1.1) (0.3 (1.4) (0,5)
Kon-go cMOMTHETX 11,3 15,1 94 12,7 10.8 11,1 12,1 0,4 11,0 0.4
xonos, 2000 0,3 +0,3 +0,3 0.4 +0,2 0,2 (1,0 +0,3 +0,3
{1L,H) 03y | (0,1 (1,2) (0,4) {0,2) (0.8) (0,3}
Koa-eo emonassx 10,2 14,6 12,1 13,4 12,7 11,5 10,5 +0,3 13,4 _
xogos, 2001 0,2 | 0,3 | #04 | 204 | 203 +0.4 (1,6) 0.4
(0,9 1 02y ; (0.9 (1,6) (0,8) (0,3) (1,3}
TponomsurensHoCTE 4 3 3 4 4 5 4 5 5
MUINM XBOH (NeT)
MaKCHMaTbHAs
TIpoaomKETEIRHOCTS 3,5 2.5 3 3.1 3.1 3,9 34 3.8 4,9
XKH3HK XBOH {1eT)
CpenHIN

1
JINKHa, TONIIMHA, HIMPKHA YKA3AHED B MM, B rpate «Konu4ecTRO CMOMAHEIX XOZOBY B CKOGKaX YKA3aHo
KOMMHECTBO TOTPYEHHBIX CMOMIHLIX KAHAMOB.

MakcuMansaple pasMephl OTMEHAIOTCH HA YYACTKAX, PasMEepoOB XBOM M yHANCHHOCTBIO YYacTKOB (Koadu-
pacnonoxernbx Ompeke k ropony. O6uapy:xena MeHT Koppenduan r = - 0,41 - 0,58), Bricokad mojo-
AOCTOBEPHAS  OTPHUQATSIbHAS  CBS3b  MEMKIY KHTCIBHAA CBA3b, HE 3aBMCALIAA OT PACHOJIOXEHUA

YBENHYECHHEM pasMEPOB XBOM M YAAIEHHOCTHIO 117
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O0BEKTOB M TOTOMHEIX YCHOBUH, oTMedaeTcAd MEXAY
HMpHHOH H TOMIHHOH xBOH (B cpeaneM » = (0,69).
Heckenpxko MeHbIIE 3Ta CBA3L MEFEAY I{J’IHHDﬁ H IIIH-~
pHHOH, MeXTy NIWHOH M TORIMHOH, OpuHYeM B OT-
JENBHEIE TOARI OTMEYaeTCd HAPYIIEHUE KOPPeNsIHA
JIMHA/IUpUHA HA ydacTkax BOmusH npomsonsi (111
34, TIIT 45).

Uycno cMONAHBIX XOJOB XapakTepusyercs cpel-
Heit (8 — 12) w1 Beicoko# (12 — 16 1 Oonee) BeTHYHHA-
MH. X KOnWUECTBO 9aCTO CBA3AHO C IOMPHHOH XBO-
kK (B cpepneM » = 0,57). Konuvecrso norpysxieH-
HEIX KaHa/JI0B, K&K MPARHIC, BBIILIE TaM, TALS Sonpie
oflee yucno cwmomsHbLIX X070B. Hekotopeie wecie-
nosateny {OHyumH, Kosnosa, 1993) oTMevator yge-
JTHRYEHHE THCAA CMOISHBIX KAHANOB 107 BO3AEHCTBY-
€M TeXHOTEHHLIX IMUCCHI, HO 3T0 HE XAPaKTepHO AN
okpecTHOCTeH Yepenoslia.

He nabmrogaercd H yMeHLIIERHA PA3MEPOR XBOH,
kak, HapHMep, OTMEYaeTcs B 30HE BoO3eiicTBMA
npeAnpuATHH  UBeTHOH wetamnypruu  (pmuiixo,
1997) u xumuyeckolt npombinnersocTi {{Ipuctyna,
Mazena, 1987). 910 MexkHO OCRICHHTS Dornee Braro-
NPEATHRIM OJ POCTa XBOM TEMIIEPATYPHBIM PEXHE-
MOM PHIOM C GPOM30HOH, & TAKXE HA3KHM TeOXHMHE-
yeckuM (poHOM MeTa1oB B pajiicHe Yepenopia (3ko-
TCOXUMHA ..., 1995), B yCIOBHAX KOTOPOTQ IONIIK-
TaHTBl HE OKA3LIBAIOT 3HAUMTENLHOTO TOBPCHKIICHEA
PacTeHRii, T.X. HE HAKATUTHBAKOTCA B TOKCHYECKUX
KOHUEHTpalUUaX, YBEIHUSHHE Pa3MEPOB XBOH MOXeET
PaclieHMBaTLCA B KaK AJANTURHAA peakLMs B OTBET Ha
CHMXXEHHE MAcehl aCCHMUNALHOHHOTO ammapaTa Je-
PeBLEB B YCNIOBHMAX 3arpasHeHus arMocdepsr (Kyma-
ruH, CMeTanuua, 2001).

YyBCTBUTEIBHEIM TIOKA3aTENeM CHHTACTCH IPO-
HODKHUTENBHOCTE KH3HY XBOM, KOTOpPAA COKpalaeTcs
OpK RO3LEHCTBUM TNONmoTanTor (Anekcees, 1982;
Harerigoea, 1982; Apmuuko, 1997 1 ap.). OxpectHo-
¢ Yepenorua xXapakrepu3yiotea 60718 HH3KHM [10-
KaszayeleM CpemHel NPOJOKHTENBHOCTH KHAKHH
XBOW, 4eM (POHOBBIE YIaCTKH. MaKCHMANLHEI ITOKa-
3aTenb XapakTepeH s TeppHTOpuH JapBHHCKOrO
34M0BEIHHKA, TIOC OTCYTCTBYIOT pPEKpealliOHHad H
X034HCTBEHHAA HATPY3KA HA NECHLIE MACCHBEL

118

Taxum o6pazoM, B okpecTHOCTIX HepenoBna moj
Bo3feHCTBHEM NPOMBILACHHOTO 3aTrPA3HEHAd COKpa-
maeTes HpOIOIDKHIEABHOCTE AWIHH aCCHMUIALMOH-
HOTC anIaparta, a GyHKIHOHHPYIOWas XB0oA passHBa-
eT 6oflee KPYNHLIE pasMEphl, 4TO MOMXKHO CYHTATE
AIallTHBHOM peakiuel pacTeHuiH.

CTIMCOK JIMTEPATYPBI
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Pazoen 8

MATEMATUKA

YK 517.596

E.B. l'onuyeina
Kadenpa maTeMaTHKH

O CHHI'YJISIPHOM 3AJIAYME HAT'PEBA MOJIOTO BPAIAIOIMEIOCA IUJIHMHIPA

PaccmartpuBaetcs KBasuaMHelHas 3aja4a Harpesa
BPALIAIOIIErocs MoJoro LWIMHAPA B HENONBHKHOM
CHCTEME KOOP/UHAT:

nLEr<r, 0<¢p<2m, (D)
i+ ae
(- a—=f,-(9,tﬂ), r=r,
i
0<gp<2m, i=1, 2, (2)
x (o) r
rme 3 x 3, e®)= Jc(’c)dt, I?u('c)dtz
0 0

=X(T), MT), ¢(T) - npusenenusie GespasmepHble
K03 HULMEHTBI TENIONPOBOJHOCTH H MAaCCOBOM Ter-
noemkocty, 0<r <1, r,=1, e =(Pd)" - maubii

napametp, Pd - kputepuii [Ipeapoaurenena,

56, 9)=0a, {X7(©0)-0}+0,{ B(X7(6))-B(®,}

. - |
a, =o, (X '(0), (p), o, =0, (X (@), (p) - TIpHBE/EH-
Hble 6e3pasMepHble KO3QOHIHEHT! KOHBEKTUBHOTO U
JNYYHCTOTO TEMIOOGMEHOB COOTBETCTBEHHO, 0. =

=0, (X7(0),9), 0, =0.(Xx'(®). 9), B(T)=|T[ T.
Pemenne 3anaun (1), (2) uuiercs B BUIE CYMMBbI

6,(r,o)=U+V+W, 3)
rne U= Zs” u,(r,p) - perynspHas, V=
0

=ZE"1="(I, 0), W =ZE" w,(n, ¢) - norpaHcioi-
0 1]

HbI€ 4acTH pasnoxenus, 1=(r—-r)/e, n=(1-r)/c.
Ioncrasnas (3) B (1), (2), momydaem 3agayu i
U,, V, A W,.
3anavda [ HaXOXKJAEGHHUA U, UMEET BHJL:

2 e (0) w(r0)]=,.

09

0<p<2m, (4)
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h<r<rh,
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e @, =-> O e (u,) I (u)] +

= 00
2
.1_. £|:?._aun—2(r1q)) _}_iz 0 un—z(::(p) ) H::(H)Z
r 8r ar y 10)
= l’lﬁ(u,, vy ¥,) - MHOTOHIIEH CTENEHH k. ne cozep-

aaruit cpofoueix unenon. Hampumep, [T, =,

1
I =—u (n=1,2,. DI mu o, T =—ul +uu,.
n!

IIpryem OT QYHKLUHH 1, 3aBHCHT JHIIL L.
s (4) waxomum: u, =a,Inr+b,, n=0, 1,..
Sau,aqa AJI V HMEST B!r’.lJJ;:

v, v,

—a

EX) i) g r

=X.(t, ), £>0,

0<op<m, )
av,(0, 0)

M :Y .
—a; (o)

v, @) <C, exp(-C, 1), 120,
rze & =[e (u,(%))] -,

D<p<im,

X, ¢)=4a° {—ie{k}[ug(rl)] 59-" 4B +v)+
k=2 ¢

mooq
2

n=2 ¢ an-m-2 o 2
+Z( t) n?:, m-1) ov

=\ A 3(])
( f)” m—1 a Vi,
Z n—«m At }’
yn( q)J = f;l(li (?"1 H ('p) + ]'_‘[n—l f; (05 (p) - ur:—] (rl ) ?

70, 0) = £ lug @)

L ¥
foe, o=l ol Al g,
k=2

1, £(t,p) = B_W v, +

50 £ [4(r @)+ vty ©)s 0]

+
e o

TR +v)—

s
i,

120

*iakf' [4(%, 9), @]

Hfr
Z 5 o . (B)

(n21),

Bt @)= u, )+ S5 W ().

k=1 kl
Pelnag 3agauy (5), nonydaem:
v, =0,
+0 (n) L » +oo eik«p
v (f LR — X
(@)= Z ,Z;,TZ s
k=0 k=0

f +
X {—elk ! {jX},”} e™* dtt IX;E”) g d'c} +
0

1]

+x
reht [ X N dt},

f

rae X0 = (X, @), 10 =(¥, (@),
2

1 °F k] (371.)
= do, Ay =—"—— expi—1I|,
@)= 0f:v(tp) 9 (=Y exp|
/ N
eciH k<0 | lk:—kexpfﬁ‘ ,
o 4 J

Bo Beex opMynax cyMma CUHTAeTCs PABHOH HYy-
JIEO, €CTM HIDKHUF unpexc 6onnme BepxHero, OyHk-
g w,(1, 0) HAXOJATCA O AHAIOTHYHEIM (OpMY-
JaM.

Konrcrantel a, @ b, (n21) HAXOAATCS W3 cuC-

o), (22180 91, 0 g
o

+§<%‘ﬂ I, [u(r) 400, ‘P)]>—u,',(n)=0,

TEMEI

w () <3ﬁ[uu(n),

8 0

u, (1) <6f2[;o(é), q:]>+ <af2[:u(é), o, (P)>+
" ak t \

6

Mopsanok HaXOXAEHWA PEryIApHEIX ¥ HOTpaHc-
NOHHEIX YIEHOB pa3snokeHHs ciaemyromni, CHauana
HaxomuTes GYHKIES u%,(r). 3aTeM onpeaeNsroTc
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oyHxmH  v,(t,9) 1 w(n, ¢). 3areM HaXOIHTCH
u (r) 1 v, (£, 9), w(n. 0) HT.L

IIycrs y,(rec” ([0, i]}: 0y, (<1,
I+2
W1(r):1s 1|I2(?')=0 V?‘E[?‘l, —rl:|: Wl(r):(],
v, (r) =1 Vre[—z—-—;-{’—, 1]

O603HAYNM:
N N
UN(r):ZE* Uy VN(I’ (P):Zsk L
k=0 =t}
"
Wy(n, (P):Zak W .
k=0

[TpubnuxeHHoE aCHMITOTHYECKOE pELIeHye 3a1a-
uu {1), (2) umeeT BUA;

By =Uy +y,(r) Vy +y,(n}i7,.

YIK 512.831

BepHe! OL1eHKH

<C(N), n=0,.., N.

e"” Wi (s

0 <CIN)e™'*, n=0, .,N.

9?1

A+l

Wiy

Jing poxasatenbcTBa CXOAWMOCTH ACHMIITOTHYE-
CKOTQ pA3NOXEeHus npumeHseTcs oOpMAas cxeMa I
HenuHeHHbX 3anay [1]-

CIIHCOK JIHTEPATYPbI

1. Bymyzos B.©., Vpazeunvowna TA. 06 onHOH CUHTY-
MAPHC BOMYILCHHOH CHCTEME YPAsHEHUH 3HNTHYECKOTO
THOZ B KpuTideckoM ciydae // JuddepeHuvanbHbie ypas-
nenns. — 1986, — T. 22. — Ne 9. - (. 1565-1576.

B.H. Ezopos
Kadenpa MaTeMaTHKH

KAHOHHUYECKAS ®OPMA HEOTPHIATEJLHBIX MATPHIL

§ 1. Beegeune

INyers M, =M, (R) MHOXECTBO BeLIECTBEHHBIX
nxn Marpus. B § 2 nanHofi paBoThl u3y4aloTcs

pepxae 60YHO-TPeyroibHBE  HeOTPHIIATEARHEIE
Matprubl A eM, ¢ Gmokamu 4 € Mn,-
(n;=1,2,3, i=1,...,0) Harnapnok JuaroHanu.

HeotpunaTtensHele MaTpHUBl A; € My He MOIYT
HMETh KOMILIEKCHO — COTPSKeHHBIX CcOBCTREHHBIX
sHadenud. HeorpuuarensHale wmarpulbl A; € M;
MMEIOT OSUH BEINSCTBEHHBIE ¥ B4 KOMILNEKCHO-
CONpSHXeHHbIX COBCTBEHHEIX 3HAUCHHS.

B Teopeme 1 gokasplBagrci CYUIECTROBAHUE HEOT-
PHIATENBHBIX IIPABBIX COOCTBCHHLIX BEKTOPOB BEPX-
Hefl  TPEYrojbHOH  HEOTPHUATEIIBHOH — MaTpHLIEI
A e M,, ecny ee coCTBEHHBIC JHAYMCHUA YAOBIETBO-
PACT yCOBHAM A=A = . £k, 1 €A,

B teopeme 3 cdopmynvipoBaHs! TpeSOBaHUs, UPH

KOTODbIX Bepxuas ONOYHO-TpeyroAbHad HEeOTPHIa-
TenkHAad marputa A4 € M, onpencneHHAas BhIlIE,
HMEET HeOTpPHLATENEHEIH Npapkl cOOCTBEHHBIH BeK-
Top, oTBevaloImui p (A), W NEpPpOHCB BEKTOP, TAE
p (4) — cnekTpanbHEIR pagMyc MaTpHIL] 4.

TeopeMa 2 -- 4acTHEI# ciy4aii TeopeMEI 3, koraa A
BEPXHAA TPEYroNbHAA HECTYPHIATEIbHAA MATPHIA H3
M,

PaceMorprM yenoBus, IpH KOTOPEIX HMEET MECTO
TeopeMa 3. [Tycts A ; — i-1i 6ok Ha rmaBHOM JTHATCHA-

JH MaTpulll A € My, AieMﬂ{_ =1, 2,

3;i=1,...,0, A;=p{4). CyumecTBeHHYI0 POk #r-
patoT MaTpruel A, /-A; (i=1,...,I-1; 4, =p{4),
I— epvHMvAas MarpHlla TIOpAAKa A,) M UX TNIABHbIE
MHHODPEl BCEX MOPAOKOB. 3aMeTHM, HTO MATpPHI(E]
knI—A; seasmores M — Matpunamy (CM., HaOPHMED,
[4], [5]). Hna cymieCTROBa#MS HEOTPHUATEIBEHOTO
[paBoro COOCTEEHHOTO BEKTOpa MAaTpHHbl 4, oTBe-
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yatomero p (4), AOCTATOYHO NPSANONDKHTH, YTO

det (ln I - Ar.) 10 u Bce raapEBIe MUHOPEI TIOPAA-

Ka HH3Ke »7; MATpHll A, /- A, (i=1,...,{-1) mono-
MWUTeNBHEL J[Js cyIEecTRORAHNS MEPPOHOBA BEKTOPA
MaTpULE A JOCTATOYHO NPEANONIOKNTS, YTO FTABHEE
MHHOPBL  BCEX  TIOPANKOB  Matpull A, f—A;
{(i=1,...,1—1) nonoxuTeNbHE H B KaXKZ0# cTpoxe
maTpunsl A crpaea or OnokeB 4, (i=1,...,1-1)
CyllecTBYeT [0 KpaliHel mepe OUHH IOHOKHTENLHBIA
3MIEMEHT.

IIpy nokazatenscTBe TeopeM 2 U 3 NPHMEHAETCH
METOA MPOJOICKEHHS MG MapamMeTpy, COCTosmMi B
TOM, WTO BBOAMTCA cemedcTBO Marpun A4 (£ = (1 -
I)AQJf“fAl, roe AGZA, Alﬁdiag(l,Z,...,n),
¢ € [0, 1], ong KOTOPBIX CTPOUTCH IpaBbl# cODCTEEH-
HBIF BEKTOP X ) (#), orrevarouini cOOCTBEHHOMY 3HA-
HeHHMIO A, ()= {1 —H A, +tn, ¥ 3arem npr > 0
noayuaercs x "7 (0) — mpaseit coGCTREHHbIA BEKTOD
MaTpullsl 4o =4, orBeuawuk ee colcTBeBHOMY
SHAUEHRIO &, = p (4).

B Teopeme ! npumenseTcs aHANOTHYHLIR METON K
UCHONE3yeTcs TOT dhakr, 410 cobctseHHbie SHAUSHHSA
A (B (k=1, ..., n) BepxHell TpeyroibHol MATPH-
upt A (¢) pasnadss ipH £ € (0, 1].

Teopema 4 yTeepxpmaer, Wto nwboil HeoTpHLa-
TCIBHOH Marpuue 4 € M, ¢ 3a0aHHbM CIIEKTPOM
G (A) orBevaer Bepxuas GNOUHO-TPEYrobHAA HEOT-
putiatensHas  Marpuiia 4 € M, Takas, |TO
] (zf) =g {4). HokazarexsCTBO TEOpeMEl 4 OCHORAHO
Ha BBSASHHH OTHOIEHUA NOPpAOKA Ha MHOXSCTBE He-
OTPHOATSIbHbLIX MAaTpHL B Mn B TpHMEHEHHH QCHOB-
HOMH nemMsl BypGaxu [2].

§ 2. PesynsTatel

Ilycte M, =M,(R) MHOXKECTEO BelIECTBEHHEIX
7 x 1 wMarpul. PaccMOTpUM EBepXHIO OnodHO-

TPEYrOLHYI0 HeoTpHLATenbHyl0 Marpuuy 4 € M,

[1]

4= ‘. , )
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S =n

=1
u * ofo3HayaeT MPOM3BONEBHEE dIeMeHThl. Olpese-
nmutens Bepxrel OAOWMHO-TpeyronbHOH MATPHIIE pa-
BeH TIPOW3BEACHHIO OIpefellHTeNeH AMATORANLHBIX
6noxor. [Ipeanonoxum, 9to mpexcrasnenne (1) sAB-
JISETCA HepaznoxuMol HopManeHOH Qopmol MaTpH-
ubl A [1], TAK Kak B clIydae painaxuMOCTH dnoxa A ;

TIe A,.EMH!_ i=1,...5n;=1,2,3),

pasMepa 3 X 3 OH MpeACTABASETCA B OFHOM M3 Tpex

BHI0B
® k% * ok Ok ® ok *
0 * =* , * 0k k|, 0 * = .
0 % = 0 0 = 0 0 =

a 370 T'OBOPUT O TOM, YTC OH HPERPAIIACTCS B ABA
Brnoka pasmepa 2% 2 u 1x 1 umu B Tpu Ornoka pas-

mepa 1x1. B cmyuae xe pasnoxuMocTd Ofoka A,

pasmepa 2x 2 OH IpeBpaulaeTcs B jBa 0I0-

ka pasmepa 1 x 1.

Heotpuuarensnas MaTpHna ABNSCTCH BEILECTBEH-
HO# MaTpuied, a BELICCTBCHHA! MATPHLEA UMEET MK
BEWIECTBEHHEIE COOCTREHHbIE 3HAYCHHA, HITH HEBElIle-
CTBEHHEIC HMAPEI KDMHHEKCHO-COﬂpﬂ}KeHHBTX cober-
BEHHBIX 3HAUCHHH.

PacemotpuM 610k A ; pasMepa 2 X 2 Ha riraBHOH

[MAroHAMH HeOTpHIaTeTEHOH MaTphnel A

a b]
A = ,
c d

torna p, ()= —(a+d) t+ad~bc =

o (4)={3(ard2fladyva s )},

rae 6 (4 ;) —cnextp 6ioka 4 ;. Ecn b ¢ 2 0, 10 cober-
BeHHble 3HaueHHA OnokaAd; € M, BewecTsenHsl. B
HaneMm ciaydae 4,z 0, nostomy bc =0. Cnenosa-
Tensuo, nwobolt HeorTpdauaTesHbH 010K A4, pasMepa
2 x 2 B npexcraBneHud (1) He MOXKET WMETE KOM-
TIIGKCHO-COTNPIKEHHBIX  CODCTBEHHLBIX 3HAYeHWH, a
HMEST TOIBKD BEHIECTBECHHBIS cO0OCTRCHHBIE 3HAYE-
HYUA.

PaccmotpuMm 610K A4 ; pasmepa 3 X 3 Ha rnaBHOH

JHATCHAY HeOTpHHaTensHOH MaTtpuubl 4 B npeld-
cTapnenyH (1)
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a b ¢
A={d e [/,
g h r

TOTHAa
Py ()= -E (4) " +E,(4) t-E,(4),
rae

E\(d)=ater

£ (4)= et [; j]met [; jmet [; {J.

Ycenoene CYUISCTEOBAHMA OJHOT0O BELICCTBEHHOUO
B JABYX KOMIINEKCHO-COMPAKEHHBIX KOpHEﬁ ypasHe-

E5 (A;) =det A4,

HAA Dy (1‘)= 0 sanucwiBaeTes B Buge [2]

D=-4p'-274% <0,
rae

1

p=-3 B (4)+E, (4,

2 1
a=-— B (A,.)+5 E (4,) E,(4)-E, (4).
ITpumep. PaccMOTpHM  HEOTPULATENBHYIO MAT-

puy 4 ; paamepa 3 x 3

1 0
1 14,
1

1
A =11
21

1

y kotopolt E | (4)=3,
p=-3 g=-3

—D=4(-=3)1+27(=3)2=27(9-4)> 0,

E,{4)=0, Esy=1,

Py ()= =3 £ =1=(1-3,104) (* +0,104 1+0,323)

OTKY/Ia CIIE/lyeT, YTO ypaBHEHHe P, (s‘ ) =0 umeer

O[HH BELNECTBEHHBIA KopeHt A = 3,104 u apa KoM-

MAEKCHO-COMPAKEHHBIX KOPHA A3 3 = — 0,52 0,23 {.
Teopema 1. Jlyems A — gepxuas mpeyzorsras

mampuya, 4 € M,, A=20, Ecnu cobemaennvie 3na-

HeHUR Mampuyst A YO06RemMBOPAIOM YCAOBUAM

AMEArZ o Sh 1 S 2)

mo cyugecmeayiom [ HeompuyamensHuix hpagsix cob-
cmBenHblx gexmopos mampuyer 4, 20e | — uucao ee
DPAIAURHBIX COBCIMBEHHbIX IHAYEH UL,

Canenpcreue 1. Hycme A — sepxnas mpeyzonvuai
smampuya, A € M,, A=0. Ecau cobcmeennvie 3na-
venun Mampuyst A yooenemsopsiom ycrosuas (2) u
A Hedeqhexmiua, mo cywyecmayem HegbIPONCOEHHAA
smampuya $20, §e M, makas, wmo S~ 'as= diag
A1y vy Ao

Teopema 2. ITycmo A — sepxuas mpeyzonsHan
mampuya, A € M,, A10. Ecau cobemeenruie snaue-
Hua mampuyut A YO08RIEMEOPAION YCROSLAM

*i<he (G=1,...n-1), 3)

ma cyufecmagyem Heompuqameabubu'i npasbzﬁ cobem-
genrbtll gexmop yampuyer A, omsevaoupiil ee cob-
cmsenHoMy 3navenwio h . Ecau cobemeernneie 3nave-
HUA MAMPLYLE YOOGREMEOPAIOM YCO8UM

G=1,..,n-1), 0]

MmO CYuiecmsyem noAoHCHmMensubiil npagetli cobem-
geHHbIL gexmop mampuyst A, omeevaiowuli ee cob-
CTIGEHHOMNY 3IHQHENUIO h,,  WpH OOROAHUMEALHLIX

lf(ln

NPEGROTONCEHUAX
(@)= a,;>0 @=1,..,n-1). )
j>i

Teopema 3. [fyeme A — sepxuas brnouwo-
MPEYZORLHAA HEOmMpuyamensHaa Mampuya uz M, c

Brokami AEEMM G=1,...,hn;=1, 2, 3,

!

an =n u nyeme A =%, =p(A4). Ecru znaenvti
i=l
MUROD nOpaoka v, vampuyst b, 1—A; (i=1,...,1—
1; I — edunuvnas mampuya nopaoka n;) Heompiiyd-
MEeReH, a 2Aa8Hbe MUHOPEL NOPRIKOE n;— 1, n;—2
{ecnu onu cyugecmayion) NOROJICUMERLHL, MO CYU{e-
CIMBYEM HeOMPUyamenbHelll Npageill cobcmaenrbiii
gexmop smampiijpl A, omseyaioujutl ee cobemeennoMy
snauenwo A, Ecnut 2naguete Munopel ecex ROpAOKo8
Mampuyst Ao I—A; (i=1, ...,1—1) norosxcumenso
1 @ kaxcool cmpoke mampuysl A cnpasa om 6noxa A,
(=1,..,1-1) ecmb no kpaiineit mepe vdun noio-
JHCUMERLHBIT RIEMEHI, MO CVIeCMmEyem HORONCU-

mensHbil npagetii cobemeennblil gexmop Mampuyst A,
123
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omgeyqiowjull ee¢ COBCMBEHHOMY IHANEHWO A,

Teopema 4. JToboit neompuyamenvnoti mampuye
A & M, c 3adanneim cnekmpon 6 (A) omeeuaem
smampuya A € M,

A, *

A= ; ©

€ makum dice cnexmpom, 20¢e p (A) — cnexmpanvubtii
paduye mampuy A u 4, 4, € M,,;, (i=1,...,1-1;
I-1
n;=1,2,3), an =n—1. Mampuya A nasviaa-
i=1
emecA KAHOHUNECKOH opmoii Mampiiyer A.
A={Ad:4e M,
A 20} — MHOXECTBO BCEX HEOTPHLATENEHBIX MATPHL]
u3 M, KKgasd U3 KOTOPBIX HMEET XOTA 651 OflHH He-
Hynepo#t snement, [lycte A={4d:d e M, A20,4-
MATpHIA BHAA (6)} — MHOXKECTBO HEOTPHUATENEHEIX
MaTpHy, U3 M, OpeicTaBuMBIX B Buae (6). QuesunHo,
yro Ac A
Beeges Ha snemeHTax MHOXECTB2 4 OTHOLUEHHE

JokazaTenserso. TTycts

A < B, ecnim YHUC/IO HYNEBBIX IEMEHTOB MATPHIE! A
MECHBLIE YHCIA HYNEBEIX 3/IEMEHTOB MaTpHILl B, To-
rAa MHOXKECTBO 4 sABIAETCA YNOPAROYEHHBIM [2].
Jlioboe noaMHOMECTBO MHOKECTBA 4 HMEET BEpX-
HIOK) IPAHHLY — HEKOTOPYK) MaTpUIy C OXHUM HEHY-
JeBbM 3neMeHTOM. MHomeceTB0 2 ABNAETCA BIIONHE
YIIOPANCUEHHEIM, Tak KAk KOKA0E HETYCTOE €ro Iojl-
MHOXECTBC MMEET MepBHIH 2eMeHT. OYeBROHO, HTO
A COOEPIKUT BMECTE C KaXKIBIM CBOMM BIIONIHE YIIOPs-
AOYEHHBIM TMOIMHOKECTBOM X Kakyw-THO0 ero
BEPXHIOIO rpanniy. [Ipy 3Tom upennonoxerun (Kak
nokazan Knesep) umeer mecto ocHoBHas nemma Byp-
Gaxy [2].

Beenem otobpamenue MHOKecTeda 4 B ceba
A — fA: matpunie 4 € A ¢ HEKOTOPLIM YHUCIOM Hylle-
BEIX 3[IEMEHTOB U CIeKTpoMm © (4) cTaBHTCA B COOT-
BETCTBUE MATPUUA fA ¢ GONBIIAM YHCAOM HYIEBBIX
3NEMEHTOB ¥ TEM JKe CIIEKTPOM, YT Y MaTpHLI 4.
OuerngHo, yT0 BBEAcHHOE TaknM oOpa3oM orobpa-
KEHHE 00nanaeT CledyOLM CBORCTEOM

124

A<fd andecex d € A

Torpa nmo ocnoBxo# nemme bypOaku [2] cymect-
ByeT MaTpHua 4 co ceoiicreom 4 = fA.

QuerngHo, 9T0 4 € 4. B camoM fefe, MHOMECTRO |
A — 3T0 MHOXKECTBO BEPXHHX TPaHHL, BIIOJHE YNOps-
JOYEHHOTO MHOKECTBA A, TaK KaKk MaTpHLBl ¢ ONHEM
HEHYNEBLIM 2MIEMEHTOM NpUHANIEKAT MHOKECTBY 4
U MatpuLa 4 ¢ HEKOTOPbLIM YUCIOM HYJIEBLIX 3HEMEH-
TOB K CIEKTPOM G (A4) BMecTe ¢ oTobpaxenueM f3a-
JaeT uens X B A, B KOTOPO# A ABIAETCH NEPBLIM 1€~
mentoM, a A = f(4) aBngeTcs NocneaHHM 3NEMEHTOM
B YKasaHHoH uenu. Matpuua A ABmsercs xaHOHMYe-
ckoii hopmol maTtpuubl 4. M

Crencreae 2, Ilyeme A — neompuyamensuai
udemnomenmuan mampuya w3 M,, wucno Hyresvix
cobcmsennblx 3navenuit xomopoti pasno k (0 < k < n),
u A ~ xanowuueckan gopma mampuyst A (cm. (6)).
Ecnu A*= A, mo

00 ... 0 0 ... 0 au

0 .. 0 0 .. 0 azm

T 0 0 .. 0 Qi
0 0

1 0

L0 !
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YIK 517.581

AH. Hauros
Katgenpa ancebppl 4 reoMeTpHu

O HEKOTOPBHIX OUEHKAX T-®YHKIUHU DAJEPA

[IycTh fanee s=G+iT — KOMINEKCHAS NEPEMEH-

Had, o =Res, t=Imys.
l'amma-gyukups T(s) srnepesie Goia onpenene-

Ha pycckum akafemuxom Oifinepom (1729) mpu no-
MOL2Y HECKOHEUHOTO MPOU3BEASHHA:

¥

S Py A

n.!‘

-2 (4]

W3 Koropero Jinep MoNyuyWl WHTETPallbHOE TIPEA-
cTaeNieHue (3HNEpOR HHTErpan BTOPOro poia) 3ToH

dyHKuMy, BepRoe Ans Res > 0 . ObosHavenne I'(s)

U Ha3BaHMe  «raMma-QyHKOHI
AM. Jleskanapom (1814) [4].

Beiliepiitpace (1856) ompegenun rammMa-yHKLN
C OMOILBK PaBeHCTBA

=sec"ﬁ[1+i)e_? )

I'(s) n=1 n

(C — mocTosHHas Diiepa), U3 KOTOPOTO CNeLyer, YTo

NPeaIOHKEHE!

byuxums F(s) ABMAETCS AHANMTHYECKOH BCIOLY, 32

HCKAKYEHHEM TO4YEK § = —F, B KOTOPBIX OHa BMeEeT

[IpOCTBIE MOMOCE! c BRIYETAMH

(hl)”fn! (n=0, 1, 2, ) BECKOHEUHOE TIpOH3-

seficHre (1) aBconoTHO ¥ paBHOMEPHC CXOAHTCS Ha
IH060M KOMMAKTHOM MHOMKECTBE KOMIINEKCHOHE Noc-
koctH ([6, c. 14-15]; [4]; {3, c. 548]).

DyrKLUA ]fr(s) - genast HyHKUMS 1-TO HOPSH-

KA MAaKCHUMANBHOTO THIA; CNEIORATENLHO, ramma-
yHKUUA He ofpalnaercs B HyNs ([4]; [3, c. 5487).

DyHKHUA F(S) YJAOBNETBOPSAET (PYRKI[HOHAIL-

HOMY YpaBHeHUy DHinepa

T(s+1)=sT(s) 2)

(nna Beex s=-n, n=1, 2, 3,..) ((4]; [6, . 16-17]).
[Toaromy w3 paeexcTra (1) nocae OeeHUs €ro Ha § U
ApYMEHEHUS PaBeHCTRa (2) CIeNyeT PaBEHCTRO

1 Cs'w 3 - -
= || I+—|en 3
T'{i+s) ) [+ ]e )

n=1 n

([3, . 548]; [8, c. 154]).
3ameHuM B paBeHcTBe (3) sHa § ,rae § - YHCHO,
KOMIUIEKCHO COTIPSIXEHHOE € 5. [TONYYHM PaReHCTBO

1 =, §) -
—_— =g I+— e ", 4
r{1+73) 11( n) ®)
' Tak Kax
r(1+5)=T(1+s), s5=|s[=c?+7*,
s+5=2Res=2g5,
TO, NEepeMHOXKasa paBeHcTBa (3) ¥ (4), NPHXOAMM K

PABEHCTBY
2 o 2 2 _2_5
:eECUH[[l +EJ +T—2Je ", {3

n=l n

|
r{l+s)

W3 KoToporo npd t1=0 (TOraa §=0G ) CIEAYET pa-

BEHCTBO

1 2“_ 2CoT S ? _ETG
[Tlm)} =g E[Hn] ¢ (6)

([8, c. 1547).
Hakonen, nens paseHcTBO {5) Ha paBeHCTBO (6),
MMEEM PABEHCTBO

:ﬁ(n+c)“+r :ﬁ{l‘ir 1 j}(?)

mml (n+ o) sl (n+o)

I'(t+o)
T(1+s)

KoTOpOE S=0+it#—n
(n=1,2,3,.) (8, c. 154]).

lamma-dynkuus T'(s) ynosmersopser eme oi-

BEPHO AnsA BCeEX

HOMY (DYHKIHOHANEHOMY YPABHEHHIO, KOTOPOE Ha3bl-
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BaeTcd  (opMynofl AononHeHHa Jiinepa: And BCAKO-
ro KOMINEKCHOTD §

C()T(1-s5)=—

(apu s=n, n=90, £1, £2, ..

obpatatores 8 GeckoHewnoets) ([4]; [3, ¢ 5501; [5,
c. 203]).

B neftcrsutensHoi obnacts I'(c)>0 am o3>0
(_l)k+1 ua
~k-l<o<—k {k=0,1,2, ..). Jna Beex nmeiict-

BHTENBHBIX O CIIPABEL/IMBO HEPDABEHCTBO

(8)

sinms

obe yacTH paReHCTBa

H NPHHHMAET  3HAK YHacTRax

IT">T?20,

T.e. BCE BETBH KaK ] (o) \ TaK U ln‘ T(U)‘ eCTb Bbl-

nyxasle HYHKUMH [4].

A0 moMoMMTENEHBIX ¢ ramMma-(OyHKIHS HMeeT
ENUHCTBEHHBI MuUHUMYM TpH  o=1,4616321...,
paBbli ¢y =0,885603... ([4]; (7, ¢. 755]).

B 3To# cTaTee JaHE! JOKA3ATENLCTBA HEKOTOPBIX
ouerok [-dyHkunu Diinepa.

Teopema. B noboii nonoce
msosm+l (m=0,1,2,..)
a-m
[ T(1+5) |_I < (ﬁﬂ) Z :
1+m+it|" " T(1+0)r(1+m+i)
(9)
Hanee, npu [ T |21
T ZJT [o]t e 2 = |2 (0<osq),
o €g
(10)
Eie l
|T(s)|< \[T—r’e2| l|'t|c’_5 (c=0};
¢y Gy
ren [ 2 cfaper’™ (g
c{oy)te” ]2
CU\F l
(-o;20<0, 5, >0) (12)

126

(0<o<o)). (13)

- 3Hech ¢p — MUHEMANEHOe 3HaueHue ['(s) ans no-

JOXHUTENEHEIX 3Ha4YeHHH apryMeHTa,
¢y = (l - 9_2“)f 2; [x] — uemas 4wacTe 4ucHa Xx;
¢(o))=[o)}, eecmmt o - uenoe wuucno, H

¢{o))=[0y]+1 —B npoTUBHOM CTyuae.

Hoxazatenscrso. 1. Paccmorpnm HyHKIHO

f(o')=ln[l+(n+g)2J

(% - mocTOAHHAA), KOTOPAd WMeeT MPOU3IBOAHEE (N0

c)

277
(n+ cr)((n +cr)2 + 12)
277 (3(?2 + 6)2 + 1:2)

(n+ 5)2 ((n + 0')2 +7° )2

Tak kak n>1, Tonpu o 20 dyHkunsa f (o) nee

o)

a

L3

(o) =

TIPOH3BO/HAS ONpEAeNeHbl U HENPEPBIBHEL, & BTOPAd
nponssoanas f”(c) xoneuna u f"(c)20. Cnemo-
BaTensHo, HyHKIMA f (G) BBIIYKIE Ha NPOMEKYTKE
[0, +0) M, 3HAUHUT, HA KAKAOM M3 [IPOMENKYINOB
[m, m+1]; m=40,1, 2, .. Tlostomy nyra xpHBOH

T=f(05), coemMHMOUEAT TOUKY (m, f(m)] u
{(m+1, f(m+1}). Haxomutcs noa CTATMBAIOWEH ee
Xopao#

t={m+1-0)f(m)+(c-m)f(m+1}.

Takum ofpazoM, Ha KOKIOM [POMEKYTKe

[m, m+1]

flo)s(m+1-o) f(m)+(c—m) f(m+1),

ln[l+(H+G)2J£(m+1—c]1n[l+m]+
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+(c—m)ln{l+m}
[l+ i ZJS
(n+o)

7 m+l-a s g-m
<[14—= o 14
[(m)] {Wmnf] 4

(n=1,2,3,..).

TepeMEoKHMM BCE HepabeHcTBA (14), mpuMeHHM
paseHcTBO (7) ¥ W3BEUEM KBAAPATHBIH KOPEHb H3
obeux gacteil momyyeHHOro HepaseHcTsa. Torna Oy-
JeM UHMETH HEPABCHCTBO

; (15)

| T(t+(m+1) i
‘l"(]+(m+1)+f-c)‘

B KOTOPOM, B CHAY QYHKUHOHANEHOIO YpaBHeHHH (2),
F(1+(m+1))=(m+ ) (1+m),
T(1+(m+1)+it)=(1+m+it)[(1+m+it),

atapxe [(l+m)=m! u T'(1+c)>0 (ang c=-1).
[loncTaBue 5Ty 3HAYEHHS B HepaBeHCTBO (15) u pas-
nene ero va ['(1+ o}, nonyunm HepaBeHeTso (9).
2, M3 veparenctea (9 npu m=0 (0o <) cre-
JYeT HEPaBEHCTRO
1 < 1
]F(l +o+ h:)‘ - L+ T (1+ c)lF(l + ir)|

(16)

[8, c. 155]. PaccMoTpum ofnacts —1 <6 <0, [t]21.

IMpumensa dopmyny aononkeHns Jiinepa (8) U Hepa-
BEHCTRO (16}, uMeem

sinns1= 1
n | r(t-s)

I'(s)

= l = ] <
[r(1-c—it) [F(1-o+it)| "

o)
< — <1l . an
[1+ix [ T(1-0)|T(1+57)| <ol T(1+i)]
B ronoce —1<og=<0, Tak kak O=<-—oc<l,
| t+iz >« |, | 1+it [°2| t[°. Hepasencrso
(17) haeT HepaBeHCTRBO
kil
Tish= 18
] (S)] co‘l"(1+i'r)Hsinns[ (18)
(-1<o<0).
H3secTHO, 4T0
. el‘: _ e—f:
$iNz=——, 19
2i {1
OTKYOA
Je{'m +[e-im'
lsinms|< - (20)
2
Ecnu s =c+it, 10
ins =i — T, —INS = —Ino + 7T,
‘er'rts| =™, |e—irrs — o™ 21)
H 1toaroMy, B cany (203,
sinws | < el rel ol 22)

npu [‘E[ 2 1. CHoea apuMenss dopmyny (19) u pa-

BeHcTBa (21), HaXoAuM yTo ipu T = ]

"t -at
. e’ —e w1
|Sm‘n;s |2 =™ >
2 2
1—g™" ;
ze™ 5 =ce’
ABanoruyHo, npu 1<—-1, —-121
FE
—A"T It
. g —e o 18
|sinmg |2 ———— =™ ———>
2 2
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-2
xrl—e " ot

>e =Cy

Taxum ofpasom, ecnn | T |21, To
|sinns|2€é el (23)

Ilpumenss (QYHKUHOHANBHOE YypaBHeHME (2),
dopmyny aononuenns (8) v HepaseHeTso (22), nony-
yaeM OLEHKY

IP(1+i7) [ =] PO +im)T(1-f) |=

it
T GOT(L=i7) | 2| i _
|I‘II (i) ( ;r)‘ nsinm“c
njt] =]
_| sinmit I el
OTKyOa
B 1
| T(L+it) |> e 2| ||':|:? (24)
mpu |t |21,

M3 ueparercrs {(18), {23) u (24) seiTekaer cie-
Oywlwast oueHka ramma-QyHkuMa B ofnacTu
-1<6<0,| 1 [21:

T |< _“M?"‘[I _
covme 2 J 12 ¢ Al
“Ee 1

B paBeHCcTBe (2) 3aMEHMM MOCNEA0BATENLHO § HA

s=1,5-2, ..., 5~k roe k — HaTypalbHOS YUCIO = 1.
Toraa nonyunM paseHcTa

L(s)={s-)I{s-1), T(s-1)=(s-2)T (s -2),

L=k l)=(s—B)T(s k).

Iocne nx mepemHo)keHWA M COKpauleHHd OyjeM
WMETEL PaBEHCTBO

T(s)=(s-1)(s-2)..(s—K)T(s-%), (26)

B KOTOPCM k — HATypalkHOE YUCno =1 U KOTopoe
BEPHO Mo kpaiinel mepe Ang Bcex HELGMBIX 3HAUCHKHA
TIEPEMEHHON 5.

Myers temeps O<o<oy, |1 |21.
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Pasenctso

(26)npu &k =[c]+] paeT paBeHCTBO

C(sy=(s—1){s—2)..(s={a]l-1)T{s—[c]- 1), @7

B kotopoM o =Res u {g]+1z1. Ouennm mMonynsb
npousseReHUA nepreix [¢]+1 comuoxureneit s (27)
CcIpasa, chagana, u4rto o=zl {H

| © |21). Tax kax

|z |:| x+iy |:\,‘.1;2+y2 s| x |+| ¥ |,

npeanodiaras

TO
‘ (s-D{s-2)..(s-[c]-1) ‘E
( —~1+|t |)(o’—2+|‘t|)...(c—[5]+|r| )x
(| o-[o]-1 |+|[)<

<((o-Df t|+|=){(s-2)f<]+]x[)

X (o= [oD)| e[+ (1] ] +f<]) <
<o(o-1)..2-2]<|"™ <2.1.2.[0,] 1| =
= 2o, 1t] | (28)
(BBIE MB!I MCTIONL3OBANH  HEPABEHCTBO

|[o—[6]~1|<1). AHAIOrHYHO MOXHO MPOBEPHTS,

4yTo HepaBeHCTBO {28) (BO3MOXHO, HECTPOrOE) BEPHO
u Torna, xoraa 0<o<l (n |t | 21) B 3rom cay-

Hae OUEHHBAEMOE MPOH3BEACHUE COCTOUT W3 OJHOTO
comuokurens s—1, [6]=0, [c]'=], [c]+1=1.
Tak kak —1<o—[c]-1<0, To A14 OUEHKH nO-
C/IeAHer0 COMHOXKHUTENN B {27) MOXKHO HCIONL30BATL
HepareHcTRO (25), Tpumenss (27), (28) u {25), nony-
yaeM CRERYIOUIYI0 OLUEHKY ramma-(dyHKUHY B obnac-
™ 0<o<a, |t|z1:
J#t ﬂ’e'g“"r[c-[c}-l—l

T =

Ir ()] < 2[e, 3 1]

iI o e

0 Co
e LI
| |°72.

DM uepaseHcTso (10) nokaszano.
3. JNoxaxem wuepamenctso (11). Jna obnacth

-1£0<0, [1|21 ™Mbl yxe uMeeM oueHky (25), coB-
naparoutyio (11). [Tosromy Hanee MOXHO CYHTATH,
4yto ¢ < 1. U3 pagercersa (26) nocie 3aMeHsl § Ha sk
(£ — HaTypalnbHOE YUCNO =1} cleqyeT paBeHCTRO
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I'(s+k)

F(S):s(s+1)...(s+k—l)’

(29)

KOTOPOE BEPHO MO KpaHHe# Mepe Ins BCEX HELENBIX
s. Tak kax |z|=|x+i]2]|y|, To

ls(s +1)(s +k =12 | [
H T03TOMY, B cuny (29), ang T+ (0 BblUIONHAETCH He-

FABEHCTBRBO

‘F(s+k)‘ .
S(S+ l)...(s+k—1)| a

‘r(5)|:‘

_[F(s+k‘
i

Ecme o<-1, to [o] -2,

\r(s +k). (30)

~ [o]-121. Kpome
Toro, -1<g ~{o]-1<0. Ilpu k=—[c]-1 u3 He-

paBercTBa (30) monydaeTcs HEPaBEHCTRO

T ()] <[<["T [T (s [01-1)],

KoTopoe BMecTe ¢ {25) naet ouerky (11):

| I ‘ ‘[0]+1 ‘\/_ ‘ ‘cr [a)]- 1——

V. H

ot
=Y
Coo
4. Ionyuum ouenky (12), npennonaras cHayana,
uyto o< 0. Torpa [g]< 1, c]zl.lIpn k=-[o] n
3aMeHe s Ha )+s paseHcTBO (29) naet paseHcTBO

1 J(s+1)(s+2)...(s—[c])‘
[T (1+5)] |T(1+5~[c])] '
OueHky 4ncnutens 8 (31) MOXKHO NOAYYUTH aHa-

NOCHYHC TOMY, Kak Golaa Nnoaydyeda ouenka {28), wc-
AOAB3YS TPH 3TOM HEPAREHCTRA!

lo-{a] <, [o-[c]-1<1,
Ic—{c]—2‘£2,.‘.,

@31

lo+1<—c]-1.

Hmeew (ang o <0 u [1]>1):

[(s +1)(s+2)..(s - [G])‘ <

E(:G-}-1[+]‘C‘)(‘0‘+2‘+|‘E‘)...(‘G-—[G]}+[T‘)<

<(1+[<])(1+] <[} {2+] T‘)...((—[U]—1)+|T|)£

$2:2:3.(-[a]) ¢

=2([o])t}< . (32)

Hcnonssyem chefylollue cBOWCTBA  (YHKLUMK
[x] s ecnn x, <x,, 10 [%] <[x;] ; [-x] pasra -[x],
€CIIH X — Liefoe 4ucno, i papHa —[x| -1, ecmn x ~

Henenoe gucno. Torga, Tak kak —o, <0, U3 Hepa-

BEHCTBA (32) NONY4YHM HEDABEHCTRO
[ (s +1)(s +2). s~ [o])| <2¢(c)f [T, (33)

BLIBEHEHHOE B IPENNONOKEHHY, 4TO © < (, | T | =1.
ITo onpepenenuio uenoit wacth 0<o-[o]<l.

IToaToMy, npumMeHss HepaeeHcTBO (9) npu m =0,
HMeem HepaBBHCTBO
1 1
<

[C(t+s=[o)| l+alr(1+o-[o]r{1+x)

B kotopou [I+it|>|t|, T(1+0-[c])2¢y, a a1s
] r (l + :"c)‘ BRINICHHNETCA OllgHKa (24). Clnexosarels-

Ho,

= 1
w L2 oty G4)
Conocrtasnas cootHoneHus (31), (33) u (34), mo-

myuaem ouenky (12):

(4 s)[ " <2¢(o, )<

1 eghjl‘ti_m— o']—l_ 2

2

CQ'\/?_T‘ _Cg\/T_T

2J71a  OleHKA

£|fi 1
e(o))le? |13,

b4

nonydyeHa II0Ka TONBKO 14

>1. Ho oHa BepHa Tarxe M
ans o = {. JeltcTeUTENRHO, B CHIIY HepaBedcTRa (24)
129
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1

I
! 1 1 e2|’[|r|‘z<

STV

IT(1+5)]

IE

!

2l
< bt|2,

2
!
el

TaK KaK 3)1, e(o )t 20! =1.
o

5. Hoxaxes, HaroHel, HepaseHcTBo (13). Hns
atoro  mnpeobpazyem  HepaBenctBo (9). Ecnu

mso<m+1 (m=0,1, 2,..), 70
(m+1)cvm <m+], (m+1)°—mm!s

<(m+1), I'(1+0) z¢,

l+m+it|>|t|, |[1+m+it =T . (35
- g=n

Hanee, B cuny pasenctea (2),

‘F(I+m+it)‘=
=[nz+fTHn:—1+JTL"|1+£IHF(1+?0‘Z

>|["|T(1+i7)]. (36)

Teneps u3 (9), (35) u (36) cnenyer, uro B noboik
nonoce ms<ocs=m+l (m=0, 1, 2,...) BLEITOJHIETCH

HEPaBEHCTBO
(m +1)! ~
col[d™ e ["{ T (1 + )]

Ir(i+s)[ <

_ (me1)

o mr) 37
¢ 17| C(1+1) G

ecnu ToNsko T=0.

M3 nepapencra (37) ¢ NOMOLIEK HepaBeHCTRA
(24) nonygaetcs oLeHKa

T (1+8)[" <= (m+1)1]<[® x
o
fM L
X——gl 1=
r-a ey <!

B mofokt obmactn mso<m+1(m=0,1,2,..);

T ol

E{t| 2
2

(m+1)le

| T|21. Monoxuy B 5roM Hepasenctse m = [a]. To-

raa, Tek kak o <o), [o]|<[e¢;]. nonyunm nepases-
CTBO

Be gl
([0]+1)Ie3 e[ "2 <

r(i+s)[" <

1
Cg\/g

1 -’25[:; [ua_i

< coﬁ([cl]+1)le

KOTOpOE ¥ ecTh HepareHcTBO (13).

Teopema pokazaua.

Oua pononnser nemmy 111, 6 {8, c. 154], B xoTo-
poif nmomydesa ouenka (10)  gna obpactu

~1<6<0), o721, |1]|21 ¢ apyroit (uem 3zecs)
NoCTOAHHOH, 3aBucsmeit or o . HepaseucTsa (9) -

(13) pasee Gelnu npueedeH:! B pabotax [1], [2], rne B
HepaBeHcTBe (10) ykazaHa XyAIIas 1o CPaBHEHHIO ¢

HAcToAMISH pﬂf)OTOﬁ NOCTOAHHAA, 3aBHCALNIAA OT T .

Tam e nOCTOAHHAA [0’1]! B HepaseHcTse (12), no

Beel BePOATHOCTH, YKa3laHa He COBCEM BEPHO.
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YK 5125463

B.B. Myxun, E.E. Quaunnoeu

QY BIIC Yepenopeukui rocyJapCTBEHHBIN YHUREPCHUTET,

Bonroronckmii HECTHTYT NPaBd M IKOHOMMKH

O TOIIOJOTHYECKHX CBOMCTBAX OTOBPAXKEHWH (xa y) = (JC, xJ’)

u (x, ) (xy, ¥) B IOJYIPYIIAX C TOIOJOTHEM

1. ITycTe X — nonmyrpynna ¥ T — TONOJIOTHA Ha
X. Eciu nonyrpynnoeas onepauus (x, y) > xy aB-

aseTCA HenpepslBHBIM oToOparkeHHeM #3 X x X B X,
TO (X,'c) Ha3bIBASTCHA TOIICNOTHUECKOH MONyrpyn-

no#t. Ecii X — rpynna u oroSpaxkenus (x,y) > xp

3 XxX BX¥ xto x| u3X B X ABAKIOTCA HEMpe-
PBIBHBEIMH OTOOpaKEHUAMH, TO (X ,‘c) HA3BEIBACTCH

Tononoruueckodf rpynnoi. (34eck M HXXE B JEKapTO-
BOM MNPOUBEJEHHK TOMONOTHYECKHX MPOCTPAHCTE
paccMaTpUBAETCH TOMONOTHE NPOU3BEAEHUA).
PaccmoTpumM orobpasenus 1n ¥ B w3 X xX B
X »x X onpenendemsie hopmynamu: n(x, y)=(x, xy)

u B{x,y)=(xy,y). HocTatouno nerko ycraHapmu-

BaETCA CTIPAaBELAHBOCTD CASAYIOIEH TeopeMEL.
Teopema 1. ITycme X — noayzpynna u T — mono-
arozur na X. Tozda credyroupue yeroaus pasHoOCUibHbL,
1. lToayzpynnosaa onepayia na X Henpepotgra no
COBOKYRHOCIMU QP2YMERMOE,
2. Omobpaxcenue 1 HenpepvlgHo,
3. Omobpaxcenue P nenpepeieno,
[Tycte X — nmonyrpynna B g € X . OrobpaxeHus
A(x)=ax 1 p,(x)=xa w3z X BX Ha3HIBAIOT COOT-

BETCTBCHHO IPaBBIM M JIEBbIM BHYTPEHHHUM CIBHIOM
TOMYrPYIOE! X Ha 3NEMEHT 4.
Teopema 2. Ifycme X — noayepynna u t— mo-

(& xU)
(coom. B(U xX)) omkpeimo 8 X x X ona mobozo

nonoeud  ra X, Ecnu  MHOMNCECHEBO

U e, mo raxcoviit suympennuil aegoiti (COOTB. npa-
gblil) COBHZ ABRACHMCA OMKPBINLIM OMOOPaNCEHEM.
HoxazartenscTro. JlycTh  MHOXKECTBO

M{X xU) orkpeiro B X x X ana moboro U e 1. To-

ria Ans awooro ae X ero cesenne (n(X xU)) =

4]

{yEX|(a,y)e1](X><U)} ={yeX|IxelU y=ax}=
=aU otkpurto B (X,1). CnenomatentHo, IeBbiil

CABUI la SABNACTCA OTKPEITEIM OTOOpOKEHHEM H3 X B

X
Ecnau MHOXeCTBO B(UXX) OTKpPBHITO B X x X |, TO

ero cevenne (B(UxX)) = {xeX|(x a)eB(UxX)}=
{xe X|3yeU x=ya}=Uaotkpuro B X. Otciona

CREAYET CUPABCANHBOCTE T20OPEMBI ATIA TPABBIX CIBH-
roe. TeopeMa foka3aHa.

Orobpaxenua 1 ¥ § ucronawsosainuck B [1] npu
MOCTPOEHHH BeifNEeRCKOM TOMNOMOTHY Ha H3MEPUMBIX
rpynnax. OrebGpmxenue B nmpuMeHAnock = [2] ana
peLIEHHA 33[Ja4H TOMCNOTHYEeCKOro BICKEHHA TOIIO-
noruueckoit monyrpynnet Ope B TONONOTMYECKYHO
rpynmy. B paBore [3] oMM WCHONB30BANHCE B 3aHade
OMUCAHHA BROXEHHA TONONOTHYECKHX NTOJIYTPYNI B
JOKANLHO KOMMAKTHBIE TPYIIEl B KayecTBe MOAMNO-
JYTPYTIT, HMEKLUIIX HEMYCTYH BHYTPEHHOCTh, Toro-
norHyeckue CBOHCTBA oTODpaXkeHHt 1) H B «mnpey,
yeM aHaMoruvHbele CBOHCTBA NIOJIYIPYNNOBOH onepa-
LUHH. 3TO, B Y4CTHOCTH, HIUIIOCTPHPYET CleNyHolHH
npyMep.

IIpumep. 3a Oasy TOMNONOTHA T HA MHOXECTRE
neifcTBUTENBHEIX uMcen R IDHMEM BCEBO3IMOMKHEIC

NPOMEXYTKY BHAa [a,b), rae —w<a<b<+w. To-
I0NIOrUYECKOE MPOCTPAHCTRO (R,T) HOCHT Ha3BaHHE
apsimoit 3opreudped. Ha MaoxectBe R paccmoTpaM
onepauni) OSEMHOTC CIOXKEHHA HAEHCTBHUTENBHBIX
yucen, Torga (R, +, ‘[) cTaHoBuTed anrebpanueckod
rpynnod W Tonomoruueckod NONYrpynmof, Ho e
TONOMOrHYeckoil rpynnoil, Tak Kak onepauus B3STHI

NPOTHBONOIOKHOIO JJIEMEHTA X > —X HE ABJASTCH
HenpepreiBHOH. [ns aTofl noayrpynns! orodpaxkeHue
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n (x, y) = (x, X +y) ABAACTCA HEHOPEePLIBHBIM 110

COBOKYIHOCTH ognake  ofpas
n(Rx[(},l)) oTKpHTOro MHOXecTB2 Rx[0,1) He

APryMEHTOR,

SBAACTCA OTKPRITEIM NOAMHOXECTEOM R= R .

HelicTBHUTENBHO,

n(Rx[0, 1)) ={(x,y):x£y <x+1}.

Tak xax (0,0)en(Rx{0,1)), a [0, x)x[0, y)
@ T](R b [0,1)) A NIOGLIX NONGHKUTENBHBIX HHCEN X

ny,To N{Rx[0,1)} & T x t.

3aMeTHM, UTO BHYTpEHHUE CIBUIM B STOH MONY-
IpynAe SBASHOTCA OTKPBITBIMH OTOOpaMKEHUAMH, [O-
3TOMY MONYTPyNINOBas CMepallHia ABNSeTCA He TeRBKO
HENpPEPLIBHLIM, HO H OTKPHITHIM OTOOpaXkeHHeM U3
RxReR

Otobpazkenne 1 OYIET HEMPEPBIBHBIM, OHEKTHB-
HEIM, HO He roMeoMopdhuIMoM. 3aMeTHM Takke, UTo
n Oyger usomopdusMom anmreSpanueckolt TpYLIMB!
R xR Ha cebs, HO He GyIeT TONONOTHYSCKHM H30~
MOPGU3IMOM,

JlauHas cTarba TOCEALIEHA M3YYEHHWI0 PONH OTO-
OpaxeHnH 1] ¥ [ B HEKOTOPBIX 331a4aX TONOJOrHYE-
CKOrQ BAOMEHHS TONONOTHYSCKUX [OMYCPYIN B TO-
HOAOTHHECKHE TPYITILL,

2. Teopema 3. Iycine G — zpynna, T — monogo2us
ra G. Tozoa (G,t) bycen monoresHYeCKoill epynnoi
8 MIOM ¥ MOALKG 8 MOM Cayyae, eciu T| — Henpepuie-
Hoe omobpaxceHue it MHONCECINEBO ‘q(G xU) om-
xpeimo 8 GxG dnamobozo Uert.

HoxasarensecTso. Heobxoanmocts. [Iycts
(G,-r) — TOMONOTHYeCKaA rpynna. Toraa orobpaxke-
HHE 1} ABIseTcs romeoMoppusmMom GxG Ha GG,
noaTomy 1 HempepsiHO U N{GxU)etxT mua mo-
Boro Uer.

Hocrarounocte. [TycTe 11 — HenpepbiBHOE OTO-
Opaxenne u3 GxG B8 GxG n N{GxU)e1x1 ans
noboro U et. Torna no teopeme ! rpynmosas ore-
pauus B G OyneT HenmpephiBHOH O COBOKYNHOCTH
aprymedToB, [lns f0oKazaTelbCTBA TEOpEMBl J0CTa-
TOUYHO NOKA3ATh, YTO ONEPAUHa X —> x! HeTpepbIB-
Ha B (G,1).

132

[ycTs ¥ — oTkphIToe Mogmuokectso (G,1), e —

HefiTpasneHBIE 3nemeHT rpynnsi G, MHoxecTBO
N{Gx¥)} orkpeiTo B G xG. CheloBaTesRo, ero

ceuenme
W:(n(GxV))e :{xEG:(:c,e)en((}'xV)}:V‘l

oTkperTo B (G,1). Otcioma ceayert, 4To onepaius
B35THS obparnoro anemesta B (G,t) sBIAeTCA OT-
KPBITBIM 0TOBpakeHueM. Tak KaK 3Ta Onepauus HH-
BOJIIOTHBHA, TO OHA GYZET # HETpPepHIBHEIM 0TOGDA-

xevueM. TeopeMa JokasaHa.
Crneactene. Ecau g yenoguax meopemst omotipa-

oicenue 1 nenpepoigno u (G x V) omxpuimo 8 G xG

ona mobozo U € 1, mo 1) Ae12emca 20MeoMopGuIMoM
GxG e GG,
Iycte {X,t)} — nmomyrpymma ¢ TOMONOrHEd,

(G,1g) —— Tononoruueckas rpynna. BsaumHO He-
MpepbIBHBIH NONYrpynnosoif MoHoMopgHsM n3 A 8 &
Ha3bIBAKT TONONOTHYECKHM BIOKEHHEM TIOIYTpyIIs]
(X,t) B rpynny (G,75). B 310M ciyuae TOBOpAT,
yto (X,t) Tomonoruvecky srnameiBaetcs 8 (G,15).
Ecnn tomonoruseckoe enokeuwe X B (7 ABngerca
OTKPLITEIM 0ToOpaxeHHeM u3 X B (7, TO TOBOPAT, UTO
X TomonorvveckH Bknanpisaetcs B (G KauecTBe OT-
KpBITOH’ MOANOMYTpyNNEl. BOMpPOCH TOMOAGIUUECKO-
ro BJIOXEHHA TONOJOTHYECKHX TORYTPYNN B KaUeCTBE
OTKPBITEIX NMOALIOMYTPYIT pacemarplBanics B pabo-
Tax [2]-{4].

Teopema 4. Hyeme X — noryepynna, anzebpanye-
CKU GROMNCHMAR 6 SPVIHTY, U T — omoesuMas Mono.1o-
2un wa X. Jina mozo umobei (X, ‘c) MONOAQZUYECK
SRAACBIEATACH 8 OMOEAUMYIO MONOAOZUYECKYIO 2pyh-
HY 8 KAYeCHWee OMKpuinoll NOONOAYEPYNnbl, #eobxo-
Juvo i docmaniouno, wmobvr omoGpaxcenue 1 bel1o
HenpepwigHblM omobpaosiceruem u3 X xX g X=X,
a muowcecmsa N{(X xU) u P(X xU) 6viro omxpoi-
muxu noomuosicecmaany X x X dna niobozo U eT.

HoxaszartenscTeo. HeobxomuMocTe. Iyete
(X,1) Tomomoruyeckyu BKIAALIBAETCA B OTHENMMYIO
TONOACTUYECKYI0 Tpylny G B KavecTBe OTKPhITOMH

noAnomyrpynnel. TorAa X MoxHO anrefpanueck# H
TOTIONOTHYECKH OTOKASCTRHTE C OTKPHITOH HOAMONY-
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rpynnoii rpyanel G, OroOpaxense n,-(x,y)=
=(x,xy) v3 GxG B GxG fABNsETCH FOMEOMOp-

(u3mom 1 npopomxerueM otobpaxenns 1. Cliexosa-
TeJbHO, OTOOpa)KeHHE 1] FBNASTCA HEeTPEepbIBHBIM
otobpakeneM M3 X xX B X xX. Ianee, ecnu

Ve , To X' xU dpngerca OTKPBIThIM OOIAMHOMECT-

BoM (xG. Orcloga ciefyer, 4YTO MHOXECTBO
(X xU)=m,(X xU) otxpserro 8 G x G, 1, 3Ha9HT,
OHO OTKpeITo B X x X, Tax kak X x X OTKpPEITO B
G x (. AHAIOMHYHO JOKA3LIBAETCS, YTO MHOKECTBO
B(X xU) otkperro 8 X x X anst moGoro U et.

Hoctarounocts. [Tycte G — rpynna, a1 KoTopoil
X =Bnsercs cucremod  ofpazyrommx.  [Tycre

o={sU:U et seG}. Obosnaunm uepes T, cemeii-
CTBO BCEBOIMOIKHBIX 0ObEIUEEHNH MHGKECTE H3 .
U3 teopeMsl | cregyer, ato (X,t) sBasetcs To-
MONOrUHEecKOH NONYrPYITIOH, & U3 TEOPeMBl 2 crefy-
£T, YTO KaXIbl BHYTPEHHHH NesbIH W (1paBeli CABUT
B (X,7) smiseTcs OTKpBITRIM OTOGpaxeHHeM. [Ipu
3THX NPEANONOKEHHIX B [4] yCTaHOBIEHO, YTO 1,
ABNACTCH TOMONOruel Ha G, 1< 15, CYNEHUe TONo-
JOTHU T; Ha A COBNAZAET ¢ T I IPYILIOBAT OHEPallis

B G HENPepLIBHA 110 COBOKYMHOCTH apryMenToB. Tak
KaKk Tononorus T Ha X OTAENHMAs, TO TONONOTHA Tg

TOXE OTAENAMA.

IMokaxeMm, 1To onepauust x> x~ HeMpepsiBHA B
(G.1g)-

[Iycte x4 € G, V' — OTKpBITaN OKPECTHOCTE TOUKH

-1
Xy . Hns wamporo ze€X MHOXKECTBO X Mzx,V
ABNAETCA OTKPBITOH OKPECTHOCTLE) TOUKH Z B (X ,T}.

Tormga no [IPEATIOIOKEHHIO TEOPEMbI MHOXKECTBO

(X x (X Nz x V)} orkpeto B X x X . Cresosa-

TenbHO, Jna  moboro  yeX  ero  CeueHue

W:(n(Xx(szxo V)))y= {xeX: (x,y) e
en(Xx(szxoV))}: =Xny(Xnzmy)'  or

KpbiTo B (X,T), @ 3HAYHT, OTKHITO U B (G,v5).

?
[lycts y=z~, Toraa ze€W W nostomy W - ot-
-2
KpBITAAd OKPECTHOCTE TOYKH z. MHOXecTRO z Wzx,
ABNAETCS OTKPLITOH OKPECTHOCTBIO TOYKH Xg, Tak
KAk BHYTpPEHHUE CIBHTH B (G,‘EG) OTKPBITEL. TaK Kax

-1
iy ) - - - bt - _ -2 3
(z ’szo) =x0'z W Iz“cx(}'z 1zxon z=V,

TO OMepals X > X~ HeMpephIBHA B TOUKE X5 B TO-
MIOJIOTHYECKOM TPOCTPaHCTBE (G,‘EC;). Teopema ne-

xasaHa.
Cunenersue. HHycme X — xoMMymamugHas noiy-
2DYRAA C COKPAIYEHUAMY ¥ T — OMOSTUMas Monoio-

zus na X. [ina mozo umobier (X,t) monorozunecku

8KAA0bISANACE 8 OMOEAUMYI0 MONOAOZUYECKYI0 ZPYh-
nY 8 Ka4ecmee OmKpuimoti nodnonRyepynnel, Heobxo-
OQumo 1 oocmamouno, ymober omobpaxcenue 1| Golio
nenpepuianvim omodpaxcenues us X x X 8 X x X,

g “MHONCECMEO T](X xU) be1r0 OmMKpbIMBIM OG-

muoxcecmeom X x X onanrobozo Uet.
CIMHUCOK JTHUTEPATVYPBI

1. Xawmour i1, Teopusa mepsl. — M.: HHoctpannas -
Teparypa, 1953. — 291 ¢,

2. Myxun B.B. BRowmeHHE TORONOTHYECKHX MOYFPYIN
B JICKRMbHO KOMMAKTHBIE TPYNNb! ¥ HHBAPHAHTHLIE MEpHI
Ha nomyrpynnax // ApmdMETHYECKOE M HOArPYNNOBOE
CTpOEHUE KOHEHHBIX Tpynm: Tpyasr [OMENRCKOro cempHa-
pa. — Munck: Hayka u texnuxa, 1986. — C. 86-92,

3. Mukhin V.V, Embedding semitopological semigroups
into semitopological groups and invariant measures on
topological semigroups // Tesucer goknanos 11 Mesaynap.
koHd. «[TONMyrpyAnEl TEOPHA M OPHJIOKEHHA» B HECTh
npodeccopa E. C. Januna: C6. — CII6., 1999, — C. 33-
34.

4. Myxun B B. O BROMEHHH TICNYTONOAOTHYECKHX T10-
NYCpynn B MONYTONO/AOTHYECKHE TPYHNLl B KAYECTBE OT-
Kpurroit moanomyrpyraer // Boapocel anrebpr: C8. — To-
Mene: M3n-80 ITY, — 1999, — Brin, 14, — C. 122-126.
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VIK $19.2

M H. Tonosuxoe
Kadenpa anrefpsl ¥ reoMeTpHK

OIHOPOAHBIE NENH MAPKOBA C ABYMA COCTOAHHAMMN
M CYMMBbI HE3ABACHMBIX CIYYAWHBIX HHIHUKATOPOB

1. Cny4aifHBIM WHAWKATOPOM HAa3BIBAETCA CILy-
yafiHas BeNHYYHA J, IPUHMMAIOLIAL TONBKO ABA 3HA-
yenus — 0 u 1, Bregém o6o3naueHue: J =1—-7.

ITene0 HAacTOAMIEH CTATHH ABMAETCS HOKA3ATEMbH-
CTBO CIEAYIOLUErO PelyisTaTa,

Teopema 1. Hyeme {1}, ecms nocredosa-

MERGHOCMb CAYYAUHBIX UHOUKAMOPOS, AGLIOWARCA
yenvio Mapxoga c wavanenvivM pacnpedenerues

(g, p) u mampuyeil nepexodmwix seposmuocmei

H:[‘h p'J. Toeda npu scex n=0,1,.. u
4 P
k=0,1,..,n

P{Iﬂ +...+In Sk}:

=P{Z+X|+.+ X, + 1 +..+ Y5 <k},

e0e Z, X\, X5, ..., 11,¥;,.. ecmo nesasucumeie 6
COBOKYNHOCMHE  CAVYAUHRbIE UHOUKGMOD®L, NPUYEM
X\, Xy, max oce, xax u Y,,Y,, ..., odunaxoso

pacnpedenenst u

P{Z=1ly=p, P{Z=0}=q,
PlX)=1}=py, P{X=0}=gq,

Pii=li=p,, P/i=0}=¢,.

Caencreue. Ipu suinonnenuu yenosuii meopemol
HMESm MECIG PABCHCHIBO

Pilg+..+1,<ky=q Y CL_C/plg"™" plgk7 +

i+ =k

. b omdd T s
+p Y. CokClpal™ " pias
i+fek—1 '

2. Onpenenenue 1. ITycmy danw: cayvatinas eenu-
wuHa Z 1 08¢ nOCReSOBaMENnbHOCMIU Heompuya-

mensrore cayvatnex semeaun { X, 3o, (Y, bo s,
134

onpegenéunble HA OOHOM GEDOAMHOCIHOM Npo-
cmpancmse. flocnedosamenvHocMe CAYYQIIHBIX 6ETU-

wun {Z,, b maxas, umo

ZH—I -+ _X’? + +I ) an Zﬁ—l g 0;
Z - Z , Z = [} P F PR
° "2 - Vivoas, s TpH 2, >0
n>0, (D

ede I, =1{Z,>0}, In=t-I =I{Z, <0}, naswiea-
emCA  OCYWLIUPYIOWUN  CAyualinsiv  Gryscoanue,
nocmpoennsm no mpoiixe (Z,{X, Yo, {¥,)2,). Ho-

Credo8amenbROCML CIYYAUHBIX uUHOUKamMopos

=1
{1, }peo PDU 3MOM HazwEGEMCR NOCREdOSAMENLHO-

CHbio, NOPOJCOEHNOU  cayvalinpiv  GryxcOauue

(=]
{Zn }n=0'
Dopmyns! (1) u3 onpenenenya 1 >xBHBaNenTHLI
noboMy U3 ABYX CENYIOUIHX COOTHOLIEHHHA:

Zn=Z,2,=2,+ ?n-lX;M_”Jr;ﬂ_l Lo s,
n=12,..; (2)
Zy=Z+Xi+o+ X5 5 “H—-Y,
n=0,1,.... ()

To, wt0 (2) sksuBanedatHo (1), oueBu RO, DKBHUBA-
neHTHOCTE (3} u (1) nerko nomy4aeTcd HHAYKLKEH Mo
n ¢ ucnonksosanueM (2). IlpoeenéM 310 noxasa-
TenescTso. [py n=0 (1) u (3) nawT 0aHO H TO Ke,
TAK KAK CyMMY, ¥ KOTCPOH BEDXHUH Npelaen CyMMH-
POBaHMA MEHBIlE HIKHEr0, Mbl CUHTAEM DAaBHOM Hy-
ni0. TTyeThk 2kBBaNeHTHOCTE (LY 1 (3) Ang n—1 ve-
TaHOENEHA. Toraa paseHcTBO

Z,=2Z, |+ 11 X5

Tovotfn In—l Y!., S
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PaBHOCH/IBHO PABEHCTBY

Zy=Z+ X +..+X;

Inttlfa-n Yl T }(}1]+"'+;n—2 *

+In_1XFn+..,+Fn—I - In-—]qu+,..+f,_| ' (4)

Ecnn 1, =0, 10 JTaiX

H Fi:l-h..-?—?n-l =
!ﬂvlyfnt..*—fn_; :0, IO +"‘+In—2=fﬂ+'“+‘[ﬂ—l H,
CNENOBATENbHO, PABEHCTBO (4) pPaBHOCHIIBHO paBen-
CTBY

Zy=Z+X +.. +Xfu+...+1,_. P IS SN €)

AHanoruuto u B cnyvae /[, =1 nonmywaem, wto

paBeHCTBO (4) paBHOCHILHO paseHcTBY (5). Mrak,
BKBHBANEHTHOCTE (2) U (3) mna # ycraHosnesa. Tak
KaK (3) skBuBaNeHTHO (2), TO (3) TaKkKe IKBUBANCHT-
wo (1).

Jemma 1. MTyems {Z,3, 4 ecmb ocyunnupyouee
CRyuauHoe GRyxnCOaHUE, NOCTMPOEHHOE NO MpoliKe

=] ad o o

(ZAX et Yt o)) w0 {1, oy ecms nopoxcdénnan
UM NOCRECO8amMeNbHOCHIL CRYSATHBIX UHOUKAMOPOG.
Tozoa npu ecex n=0,1,... u k=0,1,..., n umeem

MECINO Pasencmeo cobvimuiil

o+t ], <k}=

:{Z+XI+...+XH_‘{.—YI_...“}1 SO}‘

HNokasatenscrso. Ilyere Jg+...+71 <k,

Totna fo +..+Jn2n—k+1. Iycts § ects uau-
MEHBLLIHH HHIEKC TAKOH, qTo
Io+..+I;=n—k+1. Torne I, =1, Z. =0 u
B city (3)

Z+X +.+ X

] +..,+f_\,_|

Z+X 4.+ X, ~Y, - =Y, <0

—Y,—.-Y, <0,

o+ —

Tak xax § <» u Bce cnyyalysle BENMYHHEI T10-

caesosatensioctn {Y, }o | HeOTPUIATENBHBI, TO
Z+X 4+ +X,, -V ~.-Y <0.

Oyete Iy +..+71,>k. Mycts ¢ ects wHan-

MEHBIIHAE nHAeke TakoH, uto [y +..+ 1, =k+1,

Ta toklay ? .

Torpa [, =1, Z, >0 uscuny (3)

Z+X,+..+ X5 -Y

!o+...+?,_|

Z+X +..+ X, - —..-1,>0.

= Ypsar, >0,

Tak xak f £ 1 W BCE CayvakiHele BeNHYHHEBI N0~

o
crepoatenbuocTH {X , )| HEOTPHUATENEHBI, TO
Z+X +. .+ X, - -.-Y >0

Jlemma qokazasa.
3. Ilycts mece
D CPP. ST
KaTOpaMH H HE3ABUCHMBl B COBOKYIIHOCTH, I[IycTE,
KpOMeE TOTO, cly4alHble BeTHUHHBL KAKA0M M3 fo-

cNydaiiHnle  BelUuHHBl 2 ,

, Y],Y5,... SBIAIOTCH ClyyaHHBIMA HHIL-

cnegosatensHocteit {X, 3. {¥,}n, onumaxoso

pacnpenenetsl, Breaém ofosHaueHns
PlZ=l=p, P{Z=0}=¢q, P{X,=1}=p,,
PlX)=0=q, P{Y, =1} = py, P} =0} =q,.
JokaxeM, uTO TOTAA NOCAENOBATENLHOCTE CITY-
YaiHLIX MHAMKATOPOR {[, }ney, NOPOKAEHHAS CITY-

=]

yaltueiM OnyxnaHHem {Z,}, |, TOCTPOSHHBIM TO

‘tpoiike  (Z,{X, 3oy, 4.} ), ectb onmopoaHas

nems Mapkoea ¢ AByms coctostuamu O H 1, na-
YanbHBIM pacnpefefeqnem (g, p) u Matpuuei ne-

91 B
42 P2

PEXONHBIX BepoaTHocTel I =

Hmeem:

P{.lrn :0|Iﬂ—f :OJIH—E =an_2,.‘.,10 :ao}:
=PZ,=011,,=0,1, =0, ... ]y =a,}=

=P{Z, +1,,X;

fu +...+I;|—|

=L ¥e 4

bty
=001, =0.1, 3 =0, 9, g =g} =

=P{X_

bty _y+] = 014 =00, 5 =0, 7, [y =ag}=

= P{XE.-'L,+__.+;T”_1+I =0}=P{X; =0} =g
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ans molsIX dy,...,q, 5 € 10,1} . (Mer Bocnonrsosa-
nuch BHauane tem, uro {f, =0}={Z, <0} ={Z, =0},

d 38TéM HE3ABUCHMOCTEH) cnyqaﬁﬁoﬁ BENMHUYHHE!

X

I, =a,}, npunannexamero < -aarebpe, NOpoXxAEH-
D, PSS

fg+. oty g+l OT cobormua {1, =0,1 ;=2 s..,

HOH CNydalHbIMH BenMUWHAMH

Y.Y,,...Z, oT koropoli X Mo npexmno-

a9 +..dp_g +1
JIoXkeHH0 He 3aBKCHT.) C Opyro#t cTopoHH, u3 dop-
MYJIBI [IONHOH BEPOATHOCTH CNELYET, YTO

P, =0[1,4=0}=

1
= > P{,=001,,=01,,=a,,,.,Jy=a)x=

L PR

XP{]H—Z = an_z,...,Iﬂ =4y i ]H—I = O} =

1
= Z q P, =ay 5, lo=ay |1, =0=¢

LT

Tpu apyrux cnyyas paccMaTpyBaiOTCS aHANOTHY-
HO. Takum obpa3oM, MapkoBCKOe CBOHCTBG BbINOJ-
HEHO, W MATPHIA MEPEXOMHBIX BEpOATHOCTEH coBa-
h P
hH P

maer ¢ I= . Hawamenoe pacnpepenetue

YAK 515.1

PacCMOTPEHHOM Leny ecTh pacnpenenceHue chyyait-
HOH BelnWuHHBLl Z H, CISAOBATE/ILHO, COBNAJAET C
(¢.p).

4. HoxaszarenscTBo Teopembl 1. Bodnmém
Z, X],X:}_,..., )ll’YE""’
YAOBIETROPAIOIINE YCIOBUAM TeopeMbl [locTponm
o HUM OCUUIHpYIOLlee ciyuaiiioe Doyxaanie i no
TOMY ONYKIAHUIO — DOPOANEHHYIO MM TNOcHeoBa-

Chy4aiHble BEeNHYHHEI

- 4]
TEIBHOCTE WHLHKaTopoB {/,},_o. Toraa, Kak moka-

o0
3aHO B TIYHKTe 3, nocnenosatensaocts {1}, , pac-

mpefenieHa Tak e, Kak aHAJOTMYHBIM 0bpasoM ofo-
3HAYeHHAA IOC/IeOBATEIbHOCTE H3 YCIOBUS TeOpe-
MEl, U3 1eMMel | BeITEKAET paBeHCTBO

Py 4.+ <k}=

=P{Z+ X\ +.+X, -} -.-Y, =0},

IMpubasnss x obeHM 4YacTAM HEPAaBEHCTBA MOJ
BTODEIM 3HAKOM BEPOSTHOCTH & W YUHTHIBASA, UTO

1-Y; =Y;, nonysaeM yTBEpKAECHUE TEOPEMEL

H.C. Fpuzopees, H.B. Hopogpewr, JIT. Hemyxosa, FO.0. Kocmuna

Kadenpa nrxenepHo# B MalIMHHOH rpaduxn

AHAJIA3 BOIMOXKHOCTH IIPUMEHEHHUS TOMOJIOIHH
AJA PEIUEHHA NO3ANUOHHAIX 3AJAY HAYEPTATEJRHOH TEOMETPHU

PaccMOTpUM TO3HUMOHHY 3amady Ha INIOCTpoe-
HHE NHHWH NEepeceveHHd HEKOTOpOH NIOCKOCTH o ¢
NCBEPXHOCTRIO xoHYyca (puc. 1). Janwag 3agaua mo-
JKET PeaThcs HECKONBKHMH crocobamu,

Hawbonee pacrpoctpaneHusie:

— Cnocol 3aMeHsl INIOCKOCTeH, Tie Cexyllas Iioc-
KOCTh 00UIero noyioxKeHus npeofpasyercs B [0c-
KOCTb SaCTHOT'O NOJIOKEHHS,;

136

— cnocof PBefeHHs BCIOMOrAaTEAbHEIX CEKYIIHX
NNOCKOCTEH.

Ho He mMeHnee uHTepecHLIt K HeYaCTO HCMOJIBIYeE-
MBI criocod pelleHHs 3azay B HAYepTATeNLHOH reo-
METPHKH — 3TO HCIIONE30BAHUE FOMOTOTHH.

C To4K¥ 3peHHs reOMeTPHY, ecili CKa3aTh KOpoT-
KO, TO MOMOMOrds — 370 B3aMMO-OIHO3HAYHOE CDOT-
BETCTBUE TOYEK [BYX moneil (rockocTei), rae kas-
Jas rapa TO4eK pacroloeHa Ha npamod ¢ ofimiuM
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HeHTpoM (BepLIMHO),

Tomonorus OyzneT 3agaHa,
LEHTP, OCh ¥ Ilapa FOMOJOrUYHEBIX TOYeK (JeXallHX
Ha NpAMOH, TpoxXoAdllel Yepes UEHTp FOMOJIOTHH, HO
He COBMAAAKLIUX ¢ LUEHTPOM XU HE HHUMAEHTHBIX
OCH).

£CNnY HM3BECTHRI CE

Paccmorpum Haw cnyqad {puc. 1). Ecnu uepes

TOUKH Hanpasisiouwed f u BepuimHy 7 TPOBOIHTH
paznHyisle ofpasyloliMe KOHYCa, TO, Nepecekaich
INOCKOCTERY O, OHH OYAYT OMpedeNATs TOUKW HCKO-
MOM JIUHUH ceueHus f .

Tax kax npoeuupys kpusyio f M3 ueHtpa I, Mbl
HONYYUM COOTBETCTBYIOUIYHO KPUBYIO ', TO 3TO 3HAa-
YHT, 4TO KpPHUBLIE / U ' CBA3AHEBl HEKOTOPOH Io-
MOJIOTHER.

B camom pene mwofas mapa COOTBETCTBYIO-
LIMX TOYEK, HAMPUMEp TOUKH A U A', JNEKHUT Ha
NpAMOI, npoxozngiiedt yepes touky 7, T. €. TOY-
ka T — 310 LHEHTP TOMOJOrHH, M H3 YEPTEXKA
MOXHO yOemHTBCA, YTO OCh TFOMOJIOrHH — 3TO
JIMHYA TIepEecedesUsA § TUIOCKOCTH OCHOBaHMA
KOHYCA  C IIOCKOCTELO 0.

PaccmoTpum peluesre 3amaud Ha 3mOpe
{puc. 2, 3).

1} OnpenennM ock FOMOSIOTHH §, T.6. THHHIO
nepeceyeHus ceKyllled TIOCKOCTH ¢ € OCHORa-

HKEM KOHYCA MNOCKOCTHH ¢ (puc. 2)

a=mfin alg=rk=s.

2) Jlas OKOHYATENHLHOrO ONpeJeNeHHs HCKOMOH
rOMOJIOrHs BBIOMpaeM IPOH3BOBHYIO 00pasyloLyto,
4TOBE! OIpeRennTs Napy COOTBETCTBYHOMIMY OMONO-
THAHBIX To4eK 4 1 A’ Ha TpoeKurax A n 4y, Ay n 4/’

(puc. 3).
{(TAyNa=4"

Touka A' onmpenensgercs ¢ noMoulste npaMoi (1
2), npuraqexaulell MNOCKOCTH ¢ CHavada Ha ropu-
3OHTaNBHOR TMpoekuud A, 3atem Ha (poHTaNBHOMR
4.

MEI HalINMM mapy COCTBETCTBYIOIIMX TOQUEK, 4eMm
OKOHYATENILHO ONpPEIeiiuial UCKOMYK) IOMONIOrHIO.

T
?%*Lfa

&! -

Puc. 2

3) 3Hax oAHY HAapy COOTBETCTBYROIIMX TOMOI0-
FHYHBIX TOYEK (TOUkY 4 U A"}, MOKHO ONpEAEIHTh
psa apyrux. Hampumep, mosbMeM Ha OCHOBaHMH
KOHYCa KPHBOH f IpCH3BONBHYIO TOUKY B, COSIHHHM
€€ C H3BeCTHOM Toukoi A U onpeaenum Ha OCH TO-
MOJIOTHH ABofiHyro Touxy mpsmol (4B) - Touky
3=73" [loctpoeHre BLMOIHAETCA HA TOPUIOHTATE-
HOH DpoekLTH

(A[B]) s— 31= 3'1.

FomonoruuHas Touka BY, NpHHAAMeKAIUAS HCKO-
MOJ JIMHUM cedeHHs f ¥ MIOCKOCTH ¢ ONpeaenuTes
Ha nepecedenuu obpasyrouledt (TB) u npasMolt Tu-
Hun (3" A").

(MBYNG/'40— B,
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AHAMOTHYHO OIpelensloTcs JPYTHE TDUKH
CEUCHHA.

4) Janee ¢ rnomolsio o0pasytoiiux koryca
OMmpefenuM GPOHTANBHYIC [POEKIHKO AHHHH
ceyeHHst f '3, 2 2aTeM — BUOHMOCTE JHHHH
cedeHHs Ha NPOEKUMAX OTHOCUTENBHO obpa-
3YIOLIKX KOHYCA.

[IpuBeOcHHEI MpUMEP [OKA3LIBAET, YTO
Ang DOABLUKWHCTEA MO3HLMOKHEIX 33/a4 Havep-
TATENEHOH reoMeTpUH BO3MOXKHO NPHMEHEHKE
rOMOIOrHH KaK OHHOTO H3 CNocoDOoB MX pellie-
HHA.

CITUCOK JTHMTEPATYPEHI

1. Kyzneyoe H.C, HauepraTencHas reoMeTpHs. —
M.: Beicw, mx., 1981,

2. Kppunos H H. HauepraTenbHas reometpus. —
M. Beletn. mk., 1990.
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Pazoen 9

OU3SNKA

YIK 537.311.322

E.LB Ocunos, H.B. Kocmun
Kateapa puzuxn

BJIMAHUE CJIOXHOWU CTPYKTYPBI 30H HOJYIIPOBOAHUKOB
HA ®OPMHUPOBAHUE COCTOSAHUHK TI'IYBOKHX AKIEITOPOB M MX IIOBEJAEHWE
B IIOJIE BHENIHEX AE®OPMAIMH

Brewnss nedopMauys NpUBOAKT K paclieT/IeHHUIO
W CMelleHHy ypoeHWed 3Hepruu akuenTopos. s
MOAYNPOBOAHNKOB KyDMueckoif cumMeTpuu 3TO0T
CABHI ¥ PACUIEIEHHE OMHUCEIBAIOTCS TPEMA KOHCTEH-
TaMH¥ Ae@opMalHORHOro NoTENURaNa ar, by, dr. Kak
[OKA3bIBACT ONEIT, 3HAYCHHUS a7, by, dy CYLIECTBEHHO
OTNHYAKTCY OT 30HHBIX ¢, b, d ¥ UMEIOT IIHPOKHI
CIEKTpP 3HauedHi Ans pasHelx ueHtpos [1], [2]. Pac-
H4eT JeOPMALMOHHEIX XapaKTEPHCTHK MEJIKMX aK-
LenTopos 803MOXKEH B TMpHOMtKenn 3thdexTuBHON
Macchl [3]. Opnaxko rnyOOKHE TPHMECHBIE LEHTPBI
KpoMme HansHOAeHCTBYIOINEro KYJIOHOBCKOTO MOTEH-
uuana {KaK y MelKMX aKuenTOPOB) HMEHT CHILHYO
KOPOTKOAEHCTBYKIIYK YaCTh HOTEHLMATLHOH dHep-
riy {4], moaToMy UL HUX METOM 3hBEKTHBHOMN Mac-
Chi yxe Henpurofed. [lockonsky BHelURAx nedopma-
LU 3aTPArksaeT Ty YacTk 3MeKTPOHHOro odnaka, Ko-
TOpad paciofioxeHa BHE KOPOTKONEHCTRYIOMETO MO-
TeHUMaa UEeRTpa, TO ARs ONpPEAENeHHSE KOHCTAHT ar,
by, dr HalifleM BONHOBYK) GYHKUMIO TTyBOKOrC aK-

LENTopd, HCIONb3yA MOIENb TNMOTEHUHANa HYeBoro
panxyca [5], [6). 3Ty GYHKUHIO MOMKHO NpPeaCTABUTE
B BHJE pazNoXeHHs 110 GJIOX0BCKHUM (YHRUMAM Une-
ATHEHOTO KpUCTANAA:

m ikr lPl.n (I‘) * * i [ P '
B0)= 3 e [, (O (YR,
TN bk

(1)

rae E — sHeprds NpUMecHOro uentpa, V(r') — ero mo-
TEHLUHAN, Wy U E, — ONOXOBCKHE AMIUIMTYIB!
3HEepPreTHYECKHH CMeKTp B A-f1 30He, K — BonHOROI
BEKTOP, T, I’ — DaAMyC-BEKTODhI, M H L HYMEpYIT
BRIDOJKIEHHBIE COCTOAHMS HA UEHTpe H B 3o0He. Pac-
CMOTPUM ABYX30HHOe npubnikenue JlatTuHmxepa,
korma {pyHkuns (1) cTpOHTCA U3 COCTOSIHHE BAaNEHT-
HOoH M COUH-OPOUTANBHO OTLUENNEHHOM 30H. B 3TOM
CIYYAE 3HEPrHs CNHH-0POUTANLHOTC PACILETUTEHHS A
HMEET KOHEYHOE HE DEABHOE HYJIKD 3HAYEHHE, 8 BIHA-
HW€ 30Hb] NIPOBOAHMOCTH HE YUWTLIBACTCS,
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Pazdea 9. PuUsmka

Beibepem Oasucuele GyHkumy (2) BeplUMH Ba-

NEHTHOH [‘%’33,‘?3,,?’3 13 3] M CHHH-
23

OpOHTANIbHO OTILENNEHHOH [‘P”,‘Pl t

22 22

] 30 (nep-

22
22

T T
i ——(k* =3k
33 2 D 3Bk k_

S ]

—Ak?

V3Bkk, :
—dk?

aa b

: — =Bk k = (kT -3k —

BBIH MHACKC — 3HAYEHKE TOTHOI0 MOMEHTA, BTOPOM —
3HAYEHHE €0 [IPOEKUUH) B BUAE

~-2Z

¥ i (XHY] v i [ J
33T M 50 B ol |

_i(x-Y o i 0 Y
“Js\ 2z ’g—g"ﬁ[)(—ﬁf}()

— HEMPHBOAHUMOE npeRcTaenene [y,

iz Ny __if(x-i¥
Glx+ir) T B -z

— HETIpUBOJIMMOE NpeAcTarnenue [y,
Bonnosble dyukuin Wy, MOKHO TIPEACTABKTH B
BUJe pasnoxeHus no DasucHeiM (yHKmHIM (2), Ko-
S PUUHEHTEl PA3NOXKEHHS ¢; ONpPEeNeIAIOTC] M3 CHC-

TeMBI ypaBHeHHH I eiizenbepra:
D> (H ;- E.8,)=0,

3

{
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Bk k

g(kz_yc’)ﬁ

?—FBk.k-E 0 "o

FEN A LB
P = : —, =Bk i Bk k (kT =3k

rae O, — cumpon Kponekepa Hj; — matpuua JlaTTitsa-
HKepa, KOTOpas HMEET cleqylotuil B (4):

B marpune (4} A, B — HEKOTOP&IE MOCTOSHHLIE,
k, =k, +iz’cy s k_=k,—ik, (ke k. k: — KOMIOHEH-

Thl BOMHOBOTO BekTOpa K), § ~ MEHMad eRHHHLA.
Hz PABEHCTBA HYNH TMAasHOIO COPEISTHTEI CHC-

Boa _E
2 )

3Bk k_

(kT -3k
Wk~

—AK?

\/EBk_Z
2

TEMEL (3) MONYYaKTCA BRIDAXKCHHA IANA DHEPreTH4YEe-

CKOTO CNeKTpa K,
E,=(B-A)k*, &)

— JHCPIHA TAXKENBIX OBIPOK BaliedTHOH 30HEI,

E =—Ak* + +282 k", (6)

E
A-BE (A+Bk3J

— AHEPTHA NETKHX JlprDK BANTEHTHO{1 30HEL,
2 132
B, ——ai® + A _sz + [L * fk J +2B%", (D)

— 3HEPrua AbIPOK CNUH-OPOMTANLHO OTLENNeHHOH
30HEI,

Kaxnoe u3 cocTosnuil, COOTBETCTRYIOLMX 3HAYE-
HHAM 3HEPTHU (5} — (7}, 4BNseTcd NBYKPATHO BLIPOK-
JEHHBIM, T.€. KOKIOMY £, COOTBEICTBYIOT ABe GIo-
XOBCKHE BYHKUMA Wy .

|

A
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22

x{(kz #3062 )W 35+ 23k Wy + 3R } (8)
22 27z

1
W, = x
TN,

x{(k2+3kf)‘1’3 s —2V3 kY, ,+J§kf‘P§l},

22 22 22

1

{

A2BR .

TALBEE 12D

!

®

22 22 22

4N2BEE,

- (10}
11 2 i 1]
35 A+BK+2D 5—5}

l{";z :Fl—ﬁk*}}’;‘_z‘ —2k:lP3 1 +k_lP3l -

{

42BE%*.

A+ B 12D

5

lP.ﬁ‘] =El,'_{_'\/§k_l}133 +2k:lP31 +}’{+“P3 '

_ 428Kk,
A+ Bk*-2D

lP.w] = ﬁl:
_ 42BE%,
A+ Bk*—2D

237 22 32
a2Bi%k_

|t —————=% ;. (1D

573 A+ B +2D 53

22 22 22

I]_M\yll , (12)
3 A+B-2D 1

2z 2

{—ﬁkﬂ’ii . ATERI A ST
22

z 2 22

42 BE*k
1t/ ¥ . (13)
273 A+ Bk -2D 33

3 2
3}16(:1: D=\/[A+2Bk ] ‘E‘Zszd y Nks M’ Ns -

HOPMHpPOBOYHEIE KOIDDHULIHEHTE,
ByzneM cudtaTh MOTEHIMAN NPHMECHOTO lIEHTpA
H(r’) chepuyeckn cummerpuunsiv. Toraa B BEIpaxe-

33
uuy (1) s lI-’E-E(r) OyIyT OTNUYHE OT HYJA JHIUbL
T€ WHTEFPAJEl, Y KOTOpbiX Daszuchnnie (yHKuMu (2),
BXOISLIAE B COCTAB '*P;nk (r'), npuHamnexat TOAy

33
e mpencrasnednio, 4o 1 W32 (r'), 4 ne oproro-

HalbHBI eif. O603HAYKHB

33 33
C3 = W5, ("W ()R (r)dr,
22
MONyYUM:
33 33 _
LIJ’%Z (r) = c%z Z e:kr %
k
- */ gl
Wieds  Wiels  Waels
x 22 | 22 22 5 (14)
E-E, E-E  E-E,
. 3rech ¢33 (n=h,1,s; n=1,2) — oguH u3 xo3h-
22

QUIHEHTOB pa3znoKeHHd GNOXOBCKUX (yRKUHH Ko
basucHeiM dynkiuam (2), croswuft nepen Wiy B
21
topmynax (8) — (13). B pancueiiwenm ¢yHkuHIO
33
W22 (r) ymnobHo pacniucaTh B SBHOM BHAE, OOBETHHIE

craraeMble ¢ OZMHAKOBBIMH OasuCHBIMY QYHKIHAMH
(2). _

Martpunia s3auMozeHcTBUA KpHCTANia ¢ BHEIUHAEH
AecopManiueit, nocTpoeHnan Ha 6a3UCHBIX (QYHKLHAX
(2), umeer Bun (15). B el g, b, d — 30HHEIE KOHCTAH-
Tbl  AeHOPMAIMOHHOTO  MOTEHIHMANA, & =&.. —
B tE

2
z, Spe=g,, +Ey, +E., By =gy

#. — oTHOCHTENEHAS Je(OPMALIUA BAOTE OCH

— &y, (Exxs €5, &=,
€y Exz By~ KOMIOHEHTH! TEH3OpA Hedopmannu). B
ciyuae H30TPONHOH JedopManu, Koraa
8y =8 =6, =0,2 g, =¢, =¢.. 20, cmunenm
OT Hyns OyAyT NMULIL AHArOHANGHBIE 3neMerTHl (13),
paeMbie a-Spe.

MaTpuunelf SMEMEHT onepaTopa H30TpONHOI Ae-
dopmammu H (g), TIpHMecHOT
dyHkLuE {14), UMeeT BUA:

NOCTPOSHHBIA  Ha
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AN I S N
22 +be, —ig,,) “ide,,
31 dser | aSpe- 0
P2 Po+is) i —be,
P31 £532+ ‘: aSpe -
LT T 2 0
122 . : ¢ =bE,
i : +td€.ry i :
'_3_‘_ l _ o H %582 + “d{sx: +
2 2 : ide,, tie ;)
sy L V2R ks (V2 Exs
‘ h ¥ i E_":E_}r:)
1 1 —\/Ebs - \/_a'
777 Y2 Gt b
—iﬁda +1£},-
a__ 33
[#4 (r)H(s)‘P 2(tdr=a, Spe,  (16)

rfie ar — KOHCTaHTA M30TpenHo AedopMannn raybo-
KOTQ axuentopa, a MHAekesl K M K yka3wiBalOT Ha
HE3aBHCHMOCTE CYMMMPOBAHHA 10 BOJHOBbIM BEKTO-
pam ans kaxaoi U3 GyHRKUui, CTOALKX B neBoit uac-
TH TOCAENHErD BEIPAXKEHMR. MHOMUTENE e/tk¥oT
nosBnsoMmUiAca npu oM B (16), Gyner gasaTe oT-
NHYHBIE OT HynsA cnaraemble aumb opd k=K. Ilo-
3TOMY BMecTO AByx cymm no k u k' B popmyne (16)
OCTAHETCH NMIIE OfHA cyMMa no K, a DKCIOHEHIH-
aNnbHBIH MHOXKHTED IIpH 3TOM HCHEIHET. HCI’IOHB?J}’H

YCIIOBHE HOPMHPOBRKH IOJIL OfIpeleneHus KOBCbC’gHU,H-
33

£HTa Cr2 5 (14), momyuum, uto gy =a, T.e. Ipu-
MeCHas KOHCTAHTA H30TponHOH Hedopmaluy paeHa
30HHOH BHE 3aBHCHMOCTH OT HOJOXEHHA AKIEnTop-
HOTO YPOBHA £ B 3anpelleHHol 30He. DTO ecTh cnen-
CTBHE TOrO, YTO BONHOBAA (PYHKIHE DPHMECHOIO
LeHTPa B HALNWX pacueTax OpMUPYSTCA COCTOSHHS-
MH JBYX 30H (BaNeHTHOH U CIHH-OPOHTANBHO OTILET-
JICHHOH), KOTOPBIE B HONE W30TPONHOH ZedopMalHH
ABHXKYTICA QAMHAKOBO (KOHCTAHTA HM3OTPONHOH ne-
(opManuy @ 0aUHAKOBA AN O0EUX 30H — CM. MATpH-
1y (15)).
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: aSpe [
-—i~f2_ds,y
_i_{g - :. :
: 2 0 aSpe
| ~iey.) 5

Jinsa onpezencHMs br paccMOTPHM CIy4YaH OJIHO-
ocHOH AethopMaLHH P || f001]. Torna

€ =6x- =6, =0, g, =g, #&._, 3HaWT, &=0,

20, Spe# 0. Marpuutslii 3aneMeBT oneparopa
BHellHe#t AedopMalmu P11 [001], noctpoennpii Ha
nprmecHoit dyukuuu (14), Oyaer paseH:

33 :
J‘P a2 (r)?f(s)wgﬁ (f)dr=boe +aySpe.  (17)
Pacriucripas (17) B 2BHOM Bnje ¥ obbenuHsas B
npapoflt yacTy ciaraeMeie, UMEIOLIME 0OILUM MHOXH-
TeneM a-S ps, NONYYHM yXe HaliieHHOE HaMu paHes
BBIDAKEHHE [ PAcyeTa KOHCTAHTH ar. [lo3ToMy,
orbpaceiBas B NeBo# u npapoit yactax (17) onuHako-
BBle caraeMble, NONYYHM BEIPOKEHHE Al by
Tax kak Ep, Ej, E, 3aBUCAT IHIIE OT MOJIYNA BOJ-
HOBOI'G BEKTOPa, TO, NEPEXOA% OT CYMMHPOBaHHA 1O
k x uneTerpuporanuio 0o k B cdepHUeCKMX KOOpAH-
HaTax, MBI JIETKO MOXEM NPOHETETPHPOBATE NOCHE]-
Hee BelpakeHue no yrnam © u ¢. Mtory pacuera xou-
CTAHTHI 7 MOKA3BIRAIOT YMEHbLIIEHHUE €€ JHAYEHHA [0
Mepe yrioybreHus akuenToOpHOTO YpoBRA £ B 3anpe-
LIEHHYIO 30HY. [1pH 3TOM 3HAUEHMS MOCTOHHHBIX 4 H
B, durypupyrousx g dopmynax (5) — (7) nns soHHo-
ro COeKTpa, Mbl COpefenunn B npubnuskenuy adgoek-



Pa3dea 9. Pusuga

THBHOHU Macckl, paccMaTpusad crydad mansix &, To-
s HE
THA& MOXHO CYUTaTh, YTQE, =(B-A)k =——. C
2m,
ApyroH CTOpOHEL, npu MamsiX k& F; s—(4d+ Bk =
22

=S OTH (opMYNBl MO3BOASIOT HAHTH [HOCTOSH-

m
Hble A H B Mo M3BECTHBEIM 3HAUEHUAM 3GQeKTHRHBIX
Mace TSOKENLIX H1p ¥ JIEPKAX 71y ABIPOK.

Jl1a pacueta KOHCTaHTH dy FTYOOKOTO aKuenTopa
paccMOTpHM  ciyualh  ogHoocHOH — meopMauuy
P || [111]. Torza €y =€ =8, =e%0, g,=¢, =
=g, , CHeJOBATENBHO, € =£,=0, Spe=0. Mar-
PpUYHBIH JneMeHT onepaTtopa ogHoocHOH AedopMaliiu
Pl [111] paBen:

&3 31
[$RMHEPRE dr=dre(1-). (18)

npOBOﬂ,ﬂ TOXRACCTEREHHEIR HpeOGpEBOBELHHﬁ W ne-
pexos 0T CYMMHPOBaHHA 10 kx HHTErpHPOBAHHID

no Kk, nomyqum, uro r _ % 3TOT pesyneTar obs-

AcHAeTcs chepHYecKHM TPUOIIKEHHEM, [MOJIOMKEH-
HBIM B OCHOBY PacueTOoB.

YK 533:621.373.826:539
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CTPYKTYPA M CBO#CTBA TTOBEPXHOCTHOI'O CJIOSI HHCTPYMEHTAJIBHOM
CTAJHA Y10A IIOCJIE UMITYJBCHOI'O JIAZEPHOI'O OBJIYYEHHASA

Hccnenosanne mpoeogwa¥ Ha ofpasiax cramu
Y10A (maccomas nons, %: 0,95-1,04 C; 0,15-0,35 Si;
0,15-0,35 Mn; 0,10-0,40 Cr; 0,12-0,25 Ni; 0,20
0,25 Cu; ocramsHoe - Fe) B BMAE NMAMHADPOB
J15x15 MM nocne craiaapTHoil TepMHYeckoi
obpaborku (7 = 600 °C; = 760-780 °C; zakanka

B BOAY; oTnycK B BO3Ayxe 200-250 °C) HRC 58-59;

100
cpenHee  3HAYEHHe Hp =
= 6600 MIla.

JlasepHyio obpaborky Topuesoil nonuposandol

MUKPOTBERAOCTH

MOBEPXHOCTH ob6pa3lia Noclie e TPABIEHHS B XTOpIl-
CTOM 3KENe3€ HpOBOAMAH HMIYJILCHBIM JIASEPHLIM
U3NyMeHHeM < 3Hepruelt B umnynece 1,0 [k, ais-
TENLHOCTBE) uMnynsca 120 MKC U WIHHOH BOHBI
1,06 MKM Ha ycTAHOBKE OPHTHHANBHOH KOHCTPYKLIHY
(pazpabotka [HIIII «Pannogmzuveckas nabopato-
pust», r. Yepenosen) [1]. 3navenus auamerpa “riat-
Ha" BO3AeHMCTBUA HAXOOM/IHCL B OHanasoHe 1,19-
1,96 MM, & MIIOTHOCTE MOLIHOCTY — B Auanazode (4 4—
12,0} - 10° B1/s. BenuurHy TUIOTHOCTH MOIIHOCTH
NA3EPHCTQ  M3NYYEHHA 3a43aBand  JAe(QOKyCHpOBKOH
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Pa3der 9, PuzuEa

NazepHoro nyva. OfnyveHne MPOEOAKAK DOHOKPATHO
C MUHUMATBHBIM NEPEKPHITHEM “NATHA”,

CocTosHHE 30HB! NA3EPHOTO BO3JSHCTBUS, HAYM-
Haa ¢ obilyyeHHO! MOBEPXHOCTH, U3YYalnu MOCIOHHO
¢ uHTepBanamu S-10 mirm. MaMepenne MHKPOTBEpRRO-
CTH MpoBOJHNN Ha muxporsepaomepe 1IMT-3 npu
Harpyske 100 [e; epenHee 3HaueHHE MAUKPOTBEDIOCTH
K&knoro cnos onpeaensny no 8-10 ornevarkam.

(a30BBIA COCTAR CTANM B 30HE Na3epHOTO BO3NEH-
CTBHS H3YYANH HOCTIOHHO (KAYECTBEHHO M KOMMYECT-
BEHHO) PEHTIEHOTPahUYeCKMM METOAOM Ha annapa-
T¢ JPOH-3 B CoKy-H3nyueHun.

HarerpaneHyo WHPHHY MUbpakUHOHHON THHHM
(211) onmpepenanu no Bceil 3KCNEPHMEHTAILHOH JTi-
HHH HA MONYBBICOTE €€ MHTECHCHBHOCTH. I/IHTerpa.nE.-
HYI0 WHpHHY pazgeneHubix guuuf (110) Terpare-
HANLHOIO M KyDHMHECKCre MapTeHCHTA U3MEPAIH [0
n000H W3 HHX HA MONYBBICOTE WHTEHCHBHOCTH JIHO-
Goft B3 HUX, T.K. YIUUpPEHHS AAHHBIX THHUH paBHE [2].

Jng onpepeneHus KOAMUECTRA YINIEPOJA B TETpa-
roHanbHOM MAapTeHCKTE, KONMYECTBA TeTParCHAILHO-
ro U KyBH4ECKOro MapTEeHCHTA, KONHYECTBA OCTATOY-
HOTI0 4yCTEHMTA WCMNOJL30BANY METOHA TPETLErQ MO-
MeRTa [2].

Ilo nalimeHHOMY LEHTPY TKECTH AWGPaKUHOH-
HOH hunnu (211)

X :Zx;‘f(x;)
DI ACA N

rae x;j — abcumceca oTpeska Ax pazbueHHs HHTErpalis-

(1

HOW [HHMH oTpakeHHd; flx;} — COOTBETCTBYIOLIAS
abcuucee x; OpAMHATE, HAXOIMIIH UEHTPaNBHEH Tpe-
THE MOMEHT (B39TBIH H3 UEHTPA TAKECTH)

> F(x)
=5, 2
SRS @)

rJle x; — KOOpAHHATa oTpe3ka Ax; pazGueHus, oTKna-
IblBAEMAS OT HyNleBOR TOUKH X, (UEHTpa TAKECTH),
YYUTBIBadA 3HaKH (Bnpaeo “+7, neso “-"); flx;) — co-
OTBETCTBYIOL(HE OPIUHATDL

Ilo HaliienHOMY TpeTheMy MOMEHTY CHpeaensnu
MEXYOIETHOR paccTosHue Sy

l1s]

doin = Y———
PP (Pr - Pz)

, A

144

rae p, — TPeTHH MowmeHT; p, = 2/3, p, = 13,

3Has MexmybneTHoe pacctosnue dppyy, IO Ipa-
UKy 3aBHCUMOCTH MEXIYONeTHOTO PaccTOSHHA JH-
thpakuuonHo# nunuKk (211) ot KoNUdMecTBa YrIepona
[3] HaxopunKW KONMYECTBO YMIEPOJIA B TETPATCHANb-
HOM MapTeHCHTE,

- Tlo ¥3BECTHOMY KONM4eCTBY YINEpola B TeTparo-
HaJlBHOM MapTeHCHTE HAXOONIM MeXmyOneTHoe pac-
cToaHne AuHrK (110) no rpaduky 3aBUCHMOCTH Mex-
IOyOJIETHOTO PACCTOSHHS 3TOH JIMHHH OT COJCPXKAHMNA
yraepoza [3].

Paszenus nuunK (211) u (110) Ha cocTaBRAOLIME,
T.2. BLIASAUB Malbiid 1 fonninoll CHHIIETH TETPAara-
HANBPHOI0 MapTeHCHTa, CHHIPET KyBuueckoro map-
TEHCHTAa H ayCTeHMTa, ONpEASNANH WX MPOLEHTHOS
COJEPHKAHNE MO TIICLIALIM O COOTBETCTBYHIUMMH
NUHHAMY, [TOIYYEHHBIMHI MOCHE pa3dHeHus.

Konuyecteo kyGHUECKOTO MAPTEHCHUTA HAXOIHIK
no nuEuM (211} xak pasnocTh nnolaael nox cy-
MapHoif -nuHueld u cyMmwmbl miowaned wMamnoro
OCABIIONO CHHIMETOB

S wyo = Aixy dx -] gx) dx, 4)

roe flx} — QyHxund, ONHCHIBRIOMAA NPOQUIE CyM-
MapHOH NHHHY; g(x) — OyHKUKA, ONHCHIBAICLLIAL NPO-
hHIIb THHEY TETPArOHANBEHOrO MAaPTEHCHTA.

Pasaenus (4) Ha [ / (x) dx, nocne npeobpazosanms
ROYYHIN

&x) = (1 —¢) fix), &)

rae ¢ — nons KyOHuecKoro MapTeHoUTa.

Bripaxxenue (5) BEINOMHSETCA TPV YCNOBHH, UTO
npouny KOMIIOHEHT TeTparoHamsHoro Aybiseta u
KyﬁH‘{eCKOFO MADTEHCHUTA OTTHMCBHIBANOT OJHHAKOBbLIMH
YHKUMAMY, HanpuMep, B faHuO#i pabore Bropolt
gpyuxnred Kowu. C yyeTom 3TOTC YCHOBHA U BbIpa-
wenua (5) moxHo nwuuic {110) pa3zgennTs Ha co-
CTaBJIAOLLIYE.

Belnenus npoduny KyOHYeCKOTO MapTeHCHTa H
aycrenuta mTuHuH (110) 4 onpene/HB MO HUM UX HH-
TerpanbHble HHTEHCHBHOCTH, HAXOIWIH KOMHYECTBO
aycTeHuTa no dopmyne

V= —— )
0,68—2=+1
[‘f

rae Vy ~ yHensHsit oSpen y-gaser; o 1 Iy — unTe-
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rpaneHbie MHTEHCHBHOCTH AUGPAKIKOHHBIX JIHHKH
o- U Y-(a3 COOTRETCTREHKED, CNpPeENAEMBIE NIO MJIO-
WAIAM TNIOA COOTBETCTRYIOIHMMH NPChRITIMH.

Pe3ynbTaTsl IPOBEASHHBIX HCCNEAOBAHHH MOMNHO
OXapaKTEPH30ORATE CASOyIOIINM 00pasoM.

B cnoe nasepxoro BO3feHCTBUA RO JAHHAIM NO-
CIIOHHOTO H3MEPEHHS MUKPOTBEPAOCTH MOXKHO BBITE-
AT TPH OCHOBHBIE 30HbL, IUIABHO MNEpPEeXOAfALLAe
ApYr B Jpyra: TOBEPXHOCTHAd 30HA YIPOuUHEHHA
(~ 25 MKM), cpenHad 30Ha OTnycka (35-70 MxMm) n
nepexofHad 30Ha. B neoM ToNMI{HHA Cod 1a3epHoTro
BO3JEHCTBHA COCTABNAET OT 70 MKM NPH DUIOTHOCTH
MOLIHOCTH AasepHore H3nydenus 4,4 10° Brid® nio
200 MKkM mpH WIOTHOCTH MowHocTH 12,0 °10° Br/v’
(pHc. 1), HO yxe ¢ MaJEIMH KpaTepaMH.

B Hcxonsom cocTofHMH Nocie CTAHOAPTHOH Tep-
mMyveckolf obpaboTku CTPykTypa oO0pazLOB CTamH
V10A npencragnier cofod oTDyIMeHHBIH Kybuue-
ckuit MapTeHcHT (83 %) u ocratrouHsll aycTeHHT
(17 %).

IMocne nasepHoli oBpabotku $a3oBelit cocTap 00-
TIY49eHHOTO Ci0A U3MEHAETCA: BOPACTAET KOHYECTRO
OCTATOUHOTO AaYCTEHMTA, YMEHBUIAETCH KONHYECTBO
KyOHYeckoro MapTeHcUTa, 0DpasyeTcd TeTparoHab-
HBIl MapTeHCUT, OTCYTCTBYIOIUI B HCXOAHOM CO-
CTOSHHY.

XapaxrepHele H® MTa
H3MeneHus (asoBo- &
ro COCTABa U TOHKOH

HOCTH, KAaUeCTBEHHO aHaNOrHUHbl, HO C YBEAWUSHHEeM
TNIOTHOCTH MOLIHOCTH TOMIUMHA XAPAKTEPHBIX 30H
YBENHYHBASTCA (PUC. 1) C HEKOTOPBIMU KONHUYECTRBEH-
HEIMM PAsAKYHAMH NapaMeTpPOB TOHKOH CTPYKTYDHI U
ofpazoeaBiiuxed B HEX Ga3.

B cpeaweit yacTU 30HEI Na3epHOTO YMPOUYHEHMA
KOJTHYECTBO  00pa3oBaBINErGCH  TETPAroHANBHOTO
MapTeHCHUTa NpH BCEX IUIOTHOCTAX MOIIHOCTH C€O-
cTapinger ~35 %, KONMHYECTBO YrIepoda B TETparo-
HaneHOM MapTeHcute 0,55 %. C yBenmMueHUEM NIOT-
HOCTM  MoutHOCTH or 4.4 - 10° B o
12,0 - 10° BT/M® KOJIHYECTBO OCTATOYEOTO aycTeHHIa
yeenuuupaerca (35 % npu 4,4 - 10° Brim?; 48 % npu
12,0 - 10° BT/M®), KyBUHECKOro MAapTeHCHTA YMEHb-
nraeres ot 30 go 20 %, #HTSrpanbHas LIWPHHA JTH-
tbpakunonHof nunumn (211) o-Fe yBennumeaetcs ot
14,0 no 16,8 mpaa (ypenuuuBalOTCA MUKpPOHANpAXe-
HHA), WHpHHa auHuY (110} a-Fe yeenuuuBaercsd ot
6,8 mo 8,2 mpanm (ypenuuueaeTcd AMCHEPCHOCTE 00-
nacTed KOTEpeHTHOIO pPaccesHUA), MHKPOTBEPHOCTE
YBCHH'—IHBaCTCﬂ.

3oHa OTITyCKa, 10 CpaBHEHHIC ¢ 30HOH NMasepHoro
YIPOUHEHHA, OpH BCeX ITNOTHOCTAX MOLIHOCTY Xa-
paxtepuiyeTca MeHbiieH TeeKTHOCTRE KPHCTATLIH-
yeckol peweTkd, OCMBIIHM COACpKAHHEM KyOHue-

CTPYKTYpPH (IUHpHHA 8000

AHQpaKIHOHHbIX .

it (211) w (110) 4 ;{\‘k\

o-Fe) no rmyGuue 7000

obmyueHHOro  cros

crany  YIOA npm

ofnyueHHr  nasep- 6000 \

HBIM H3MTYYEHHEM C

il

MITOTHOCTBIC  MGI-

NS

HOCTH 8,9 10° 5000

BT}"Mz, INa  mpUme- X

pa, DOKazaHbl Ha

4000

puc. 2 1 3. Crpyx-
TYpHO-(az0Bhle  U3-
MEHECHHA, NPOHCXO-
AALNe B 30HE na-
3epuoro  BosfeficT-
BHA TP JAPYTHX
[IOTHOCTAX — MOIL-

80 100 120 140 160 180 B, MEM

Puc. 1. MaMenenue MuKpoTBEpAOCTH leoo no rayOuse /0 ofpasuos cramm
Y 10A B 3aBHCHMOCTH OT TUIOTHOCTR MOIRHOCTH N1A3EPHOTO UIMyHEHHS: [p =
=4,4:10° B, I, = 7,2:10° Boivt?, I, = 8,9-10° Brv, I, = 12,0-10° Br/n®



Pasdea 9. PuzUKa

My, My, Ager, %

N
Y ERA

30

AR

3
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Prc. 2. M3meHeHHE KOMMYECTRA TETPAIOHATILHOID MAPTEH-
cuta {1), kyBuueckoro maprencuta (2) ¥ aycrenura (3) mo
raybuHe T/0 oBpasuos crann Y 10A, ofnyucHnpx nazep-

HBIM H3TYYEHHEM C TUIOTHOCTEIO MOIHOCTH 8,9 + 10° B/’

ckoro mapteHcuTa (~70 %), MEHBIIMM coflepkaHHeM
TETParoHaIbROre MapTercHTa (~ 15 %, comepxaHue
yriepona €,50 %) M MeHBIIHM 3HAUSHHEM MUKPO-
TeepaocTH (~5000 MTTa},

B mepexonHo# 30HE BCE CTPYKTYpHBIE W IPOYHO-
CTHBIE XAPAKTEPUCTHKH CTPEMSTCH K UCXOAHOMY CO-
cTosHHIe (puc. 1-3).

M3 MONyyeHHBIX 3KCOEPUMEHTANBHEIX PE3YIIBTA-
TOB CleNyeT:

1. Ilpu nasepHoM MMMYABCHOM CONMyYeHHH CTau
V10A B ynpouHeHHOH 30He 06pasyercs MApTEHCHT-
HO-ayCTEHHTHAA CTPYKTYPa ¢ NOBBILIEHHOH AdcIEpc-
HOCTBIY M TNOTHOCTERID ﬂed)eK’TOB KPHCTATTHYECKOTO
CTPOEHHSL.

2, YpenuueHne MHUKPOTBEPIOCTH B 30HE YIIPOYHE-
Hud [0C/e JlazepHOro ofnydeHus cBAzaHo ¢ 06paso-
BaHHEM TETPArOHaNBHOTO MAPTEHCHTA, C YBEJIUYEHH-
€M TUIOTHOCTH BHCNOKaUMH (YBeJMueHHeM JIMchepe-
HOCTH 06GMacTell KOrepeHTHOTO paccestHus), ¢ yBelnu-
HCHHEM MHKPOHANPAKEHHH,

3. AMNyneCHbIM NAa3epHEIM OOMYYeHHEM ¢ ONTH-
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Puc. 3. Hamenenue unrerpaisHoil WHpHALL THHKK {211}
a-Fe (1) u 7110) «-Fe (2) no rnyBuuee 1/0 0Dpasnos #13 cra-
an Y10A, ob1yueHHBIX Na3epHBIM M3MYHEHHEM C IIOT-

HOCTBIO MOWMHOcTY 8,9 - 10° B/v®

ManeHOH MHTeHCHBHOCTEK TepMoobpaboTaHHOH cTa-
mH Y10A B [OBEpPXHOCTHOM CNOS MOMKHO TOJIYYHTH
CTPYKTYpY, 0ONaNatoilyso BEICOKHM COTIPOTHBIEHHEM
H3HOCY M MHKPOpa3pyLISHHIO.

CTIMCOK NHUTEPATYFPBI

1. Epoxos H A, 3aiiyes 4.4., Hozodun C.H., Conadan-
xux KO H. B3auMoJeHCTRHE Na3epHOrD WANYYEHHA ¢ HOHO-
chepHo#t mnasmofi W MeramiaMH. — Yepenorew: Hzn-so
UITiH, 2002. - C. 317-347.

2. Kozan A.C., Yruxess A.J1. O penTreBOBCKOM anan-
3€ YACTHYHO pachaslierocs MapTeHcdTa // 3apojckas na-
foparopua. — 1978, — N3, — C. 293-296.

3. Fopeauwr C.C., Pacmopzyea J1. ., Craxos FO.A. Pent-
reHorpapHueckHil W 3InexTpoHorpaGHYSCKHA aHATH3 Me-
Tannos. — M.: Mertawtypras, 1963, — C. 95-100.



Pasdea 10. XuMHg H XUMHUYECKAH TEXHOAOTHSH

Pazoen 10

XUMNS U XUMUYECKAS
TEXHONOI NS

YIK 66.011

A.C. Audpees, B.A. Komenxo, K.C. Kupuut, O.A. Cmoposcuios

Kadenpa xumMuqeck#x TEXHONOTUH 1 obopyaosanim

MOIJEJHPOBAHHE H AHAJH3 XUMUYECKOTO PABHOBECHA T'A30BbIX CACTEM
C HCIIOJB30OBAHUEM YPABHEHNS COCTOAHHA PEIJIKX-KBOHI'A

TepmoauHaMuMeckHil aHANTHZ XMMHYECKHUX [pO-
IECCOB DPEAMONAraeT YCTAHOBICHHE YCIOBMH Mak-
CHMANBHOM CTereRy HpeBpalleHus LeNesoro HCXoA-
HOIO KOMIOHEHT2, X, . DakTHieCkn 3a[a4a CBOAHT-

CA K MOMCKY MakcHMyMa (hyHRUMH!
X,=f(T,P,C,),

rae T, P u (), — TeXHONOTHHYECKUE NAPAMETPEL: TEM-

neparypa, HaBleHue TNpoLecca ¥ HaYalbHEIE KOH-
LENTPAllMH pearupyrolMx BeljecTB. Bce 3TH napa-
METPBI IPK MOAEIHPOBAHHH MOXXHO BapbUPOBATh.

IpuHUKTHaNEHO YpABHEHHE HE H3MEHMTCA, &ClH
B HErC BMECTO TEMIIEPATYPSl BBECTH KOHCTAHTY XH-
MUUECKOro paBHOBeCHA K .

X, =y (K, P.Cy).

IlenecoobpasHocTh Takoi 3aMeHB! O4eBHAHA, TaK
KAK [IPH 3TOM MOSABISETCH BO3ZMOXHOCTL aHamila
MOJENMPOBaHKS PABHOBECHOTO COCTABA ¢ HCIIONB30-
BaHHEM HECNOXKHOIO (hOPMANH30BAHHOIO  YypaBHe-
HHA:

K r= K, K 5 N
Monens KOHCTAHTHEI XHMHYECKOIQ paBHOBECHA
MIEaNBHON cucTentbl K, NPECTABNSETCA H3BECTHON
MOJIEALI0 HAeATBHOTO rasa [1]:
! L]
P }(ZaZm.]

NEET
KP':KN [E

L4

rAe m; U 7y — CTEXHOMETPHYECKHE KOI(PPUIHEHTEL
HCXOHHBIX H KOHEYHBIX BEILECTB.
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Pasder 10. XMMUE WM XUMHYECKAS TEXHOAOTHS

IMapameTp K, XapakTepH3yeT PaBHOBECHBIH CO-

CTaB CHCTEMBI, comepxaiied N moneil pearupyro-
LIMX BEUIECTB, 3TOT MapaMeTp B HEABHOM BHAS CO-
IePIKUT DABHOBECHYH) CTENEHb NPEEpAlleHHs X ,.

Ioxazatens crenedd OTpAXAET MIMEHEHHE UHCNA
MONEH B peakiuu N0 CTEXHOMETPHYECKOMY YpaBHe-
HUIO.

Jna MofenuposaHus 1eBoft 4aCTH ypaBHEHHA le-
necoobpasHO  BOCHONB3OBATECH  MOAENbO  BaHt-
Tlogda, yeranapnuparoniedi B3auMoceia3h KOHCTAHTEI
XHMHYECKOTO PABHOBECHS, TEMIIEPATYPB H H3MEHE-
mu notennuana 'ubbca AG; B nponecce:

AG,
RT

anJ,-=-—

[lapamerp K, B ypaBHenue (1) BBOogHTCS ANA yue-
Ta OTKJCHEHHsA CBOKCTB H3y4aeMoH peanbHOH raso-
BOM cUCTEME! OT upaeanwHoll. [lapametp asnAercd
cnoxHol QyHkuuef oT KO3(UUUEHTOB NApLUATh-
HOH (YTRTHBHOCTH pearupyrollux razos. [lpy Moge-
NIApoBaHKK KO3 QULHEHTH napUnansHoi GyruTHB-
HOCTU zameHsroTC koa(punenTamMy GyraTHBHOCTH
qHCTRIX BellecTe . Torma kodpguuueHTH (yri-
THBHOCTH pearvipylollMx ra3oB /1A HHX MOCYT OBITH
JOCTATOYHO JIETKQ CNPEeNenbl W3 H3BECTHOTO YPAaB-
HeHud cocTogHus Peanux-Keonra:

R-T 1 o
R IS e .
V=B NT\V({¥+B)
rne P, T,V — napamerps! cOCTOAHMSA, COOTBETCT-

BEHHO HaBMeHHe, TeMIiepaTypa, obpeM cHcTeMEl; R
— ra3oBas [OCTOAHHAA; O, [} — 3IKCTEPHMEHTANBHEIC
KOHCTAMTEL

Ecnn M3BECTHLI KPHTHYECKHE MapaMerphbl peard-
PYIOUIMX T'a30B, TO, HE TIPOBCAS IKCMEPUMEHTA, KOH-
CTAHTBl ¢, [ A 7-ro rasa MOJKHO BBIPASHTE Hepes
€r0  HHIMBUIYAIBHLIE ONBITHBIE KPHTHYECKHE CBOIH-

CTBa TKP,PKP.

R2 _Tkpjz,s
o, =0,42748 —
Pxpi

RT,,
B, =0,08664 —%_
Kpi
148

TpueogHM UTOrOEYHD (GOPMANH30BAHHYIO MOJENB
TEPMOAMHAMHYSCKOTG DABHOBECHS XHMHYECKH ak-
TUBHOH ra3oBoH CHCTEMBI, NOIYYEHHYIO ¢ HCNOJIb30-
BAHHEM ypaBHeHus cocToauus Peanux-Keoura:

T, = d VRS ! ; \

TK]J: PKPJ‘

0,8664 P,
h=—

Z,T,

7oL 494 k3

l-h TY (l+h
In®,=Z2,-1-1In(Z, (1-4)) -
_AI3 (e k)

T, (0

!

[Tt
Kf :‘k=1 :

ITar

i=l
InkK, = —AGT ;

RT
P\EE

KPZKN ﬁ :
Kf =Kf Kp' j

Paspabotannas moaens (I) odopmnena B BHAE Mo-
Ienrpywowen nporpammsl qia 3BM. [Ipoeenena
TpOBEPKA  MOJENU HA AJEKBATHOCTH CHPABGUHBIAM
JAHHBIM JUI1 HEKOTOPBIX THIICBHIX Ta30BbIX PEAKIMH,
XapaKTepHEIX ONA TEXHOJOTVH HEOPraHHYeCKUX Be-
IECTB! OKHCAEHUA JHOKCHAA CEPEl, CHRTE3d aMMUaka
H CHHTE3a MeTaHONa, NPHBEEHHBIX HIKE!

50, +0,50, == S0,+0;

,5H,+0,5N, &= NH,+Q;

2H, +CO == CH,0H+0.

C nomowmsio mogenu (I) Obmu paccyuTaHk! pas-
HOBECHBIE CTEMEHH TMPEBPALLISHHA AHORCHIA CEpPbl

A 450, B HHTEPBaNe Temneparyp 400600 °C u pasne-

vy 1 — 100 at™ (o014 HCXOQHOH Ta3cBOR CcMecH, co-



Pazder JO, XHUMHS M XHMHYECKAd TEXHOACOTHH

Hepaiiei 8O, u Oz, COOTBETCTBEHHO
7,51 10,5 % 00.). Pesynerars! pacyera
fipeicTasneHsl Ha puc. 1. IlomyyenHsle
3HAUCHHA X g, ObUIM  CpaBHEeHBI €O

COpaBOYHBIMM JaHHBIMM [2], HOpesn-
CTABMEHHBIMH HA DHC. 2 (cocTaB Me-
XONHOH raszoBof CMecH — aHAnOrHu-
Hblif). PesynbTarhl cpaBHEHHS 3HAYe-
HAR X o , BBMUCACHHEIX [0 MOJENH

@,
X

¢0 CIOpaBOYHBIMHE  3HaYEHHUAMH

50, TOKA3ATTH, UTO 3TH 3HAYEHUS [O-

CTAaTOUHO TOYHC COBNAOAICT ApyTr ¢
JpyToM {PacXmiJeHue MEXIY HH-

Papnorecuas creners

npespael s, %

—e—F =1 am

i ) —fm—P=5am
- i \ xt‘t —a P =10am

\ # e P=25am
i \ i —x—P=50am
73 — =

| —8— P =100 am
70 g '
400 450 300 550 600
Temnepatypa, °c

Puc. 1. 3aBucumocTh pasroBECHO# cTeneHH npespatienus SO, oT
nasaeHus (86, - 7,5%, O, - 10,5 %), BEIMHCAEHHOE 10 MOJCIH

M cocrasnser 0,002-2,36 %)
HaunbGonee Touymoe cOBUageHHE z ——F=1am
®
X 50, Habmopaetca B obnactu E o ~ @~ P=5am
- =
y —& P=
nasnennit 25-100 at™ u Temnepa- 8 ‘L:’[ , 10am
Typ 400-500 °C. B 3roii ofnactn  § & 80 X P_ZSETM
=] =
PaCXOXIeHMe  HE  TpeBBlUAeT 3 t,é- 75 \ * S0 amd
0,02 %. R~ N —a—F=100am
Jnd mpouecca cHETE3a METAHO- 0 ’ '
na  uCcNeJoBaNach  MCXOAHAad 400 450 500 550 620
cMeck, cofepkanlas 33,3 % ob, CO Temrnepatypa, °C
H 66,7% o06. H;. Hecnegosanus : o
Puc. 2. 3asucumocTs pasroBecHoll cTenent npespamtenvs SO; oT JarneHHS
NPOBOJMINCE AN HHTEPBANA TEM-
poBOIL Al p {80, - 7,5 %, O - 10,5 %), N0 CIPABOUHEIM DAHHLIM
% CTIPABOYHBIMU 3HAUEHHAMH
B T ; , _ e
E : ' ! o Conon [3] (morpewsocts e
& | S il " :
g9 60 ! /.e i — npeesimaer 4,2 %). C moser-
5] : i e
g2 5 : : - ) aB-
3 2 :g L L f o T=300°C LIGHHEM TEMIeparypsl U 1aB
= £ 4 o ' . KIICHEHHE pacyeTHLIX
g€ 1 S ] | —m—T=3500c OUAA OT P
& 0 4 o ! . 3HaAYCHUR Cpy oy OT CIIPABOY-
) — : H
% 10 ‘,{a_ﬂ./ ! HBIX BEXHUHH BO3pACTAET.
SEEE chulit A | Jlia mpouecca CHHTE3a au-

360100 150 200 230 300 350 400 450 500

Janneuue, s

Puc. 3. 3aBHCHMOCTD PaBHOBECHOH KOHUCHTPALMH METAHONA OT
darnenus (CO - 33,3 %, H; - 66,7 %), BuMUCTeHHOH 00 MOOEAH

nepaTyp 300 — 350 °C u gaBnexwuii 50 — 500 at™ (prc.
3, 4). B ofnacth Gosiee HU3KHX TEMNEPATYP U jiasiie-
HU# (50 ~ 200 aTv) 3Ha4eHUA PABHOBECHOM KOHIEH-
Tpauuu MeTaHoNa Cey oy, PACCHMTAHHEIE C TIOMO-

WE Mozeny (I}, yAOBIETBOPHTENBHO COBIAAAICT CO

MHAKa MCCHEHOBANIACE HCXO-
HAf ra3oBas CMECh, CONEpRa-
mwas 25 % o6. N> n 75 % o0.
Hi;. CpapHuBanuch paBHOBeC-
HBle KOHLEHTPALHY aMMHaka
C\n, » PACcCUUTaHHBIE C IOMO-

w0 (1), u crpasoussle BeauuuHbl Cyy, [3]. Cpas-

HEHHS NPOBCAMANCE U4 TeMmrmepaTyp oT 200 10 -
700 °C u paBresuii ot 10 go 600 at™ (puc. 5, 6). Io-
IpeOIHOCTE B HCCIEOOBAHHEIX AHANAZ0HAX HE ope-

149



Paader 10. XHMuS H XAMUYECKAS TEXHOAOTHS

BellIaeT 5 %. HawbBonee Tounoe
COBNAAEHHE 3HAYCHHH HabmonaeT-
¢1 MpH Temneparypax xo 200 —
300°C wm  pampgemmax 300 —
600 atM. IIpH NOHVIKEHHH JaBme-
HHA H pOCTE TeMOepaTypel ToY-
HOCTE COBNAREHHA Cy, BO3pacTa-

eT.

Paspaborannas Mopeinr XHMH-
4eCKOT0 paBHOBECHA ra30BhIX CHC-
TeM C HCTONb30BaHHEM YPABHEHHS
cocTofHHA Pennux-Ksoxra moxer
OBITL peKOMEHAOBAHA AN TEPMO-

Papnosecnasn KOHUEHTPALIHA

Metanona, % of.,
h
(=}

,-’4’-’-_

|
|
=

—e—T7'=300°C

—

-
l/'

—&—T=350°C

|
1
|

0 - ! .

T T

Haeneune, amm

30100 150 200 250 300 350 400 450 500

Pyuc, 4. 3aBHCHMOCTE DABHOBECHOH KOHUEHTPAIHH METaHOIA
ot gasnetua (CO - 33,3 %, H; - 66,7 %), N0 ¢NpaBouHRIM JAHHEIM

Rl
R

aMmuaxa, % o,

PapHOBECHAR EONUSHTPAUHA

500
Temmepatypa, °C

—4— P=10am
—m—P =30am
—a— P =50am
3 P =100 amm
—3x— P =300 am
—@— P =600 am

Puc. 5. 3aRMCHMOCTE PABHOBECHOH KOHLIEHTPALMH ZMMHAKS OT TEMIIEPATYPE!
1 pasnenud (Hy; — 75 %, Ny — 25 %), 110 cnpasoiHEIM HAHHEIM

AR NN N
TN

1

Temneparypa, °C

——P=10am
—— P =30am
— P=50anu
—— P =100 am
—%— P =300 am
—8— P =600 am

Puc. 6. JapucHMOCTE PABHOBECHO} KONLCHTPEINH aMMHAKA OT TEMIEPETYPEI
Y gasnennd (H; — 75 %, N — 23 %), BLMHCIEHHOH o Mojens

150

JHHAMHIECKOr0 aHAallH3a XHMH-
YeCKHX peaKUHi:  OKHCIEeHHA
JHOKCHIAA Cephl, CHHTE3a MeTa-
HORA M CHHTE3a aMMHaKa.

IlorpewlHOCTE MOZETHPOBA-
HHA B HCCNENOBAHHBIX JHANA30-
Hax TeMIepaTyp W JaBleHHH
COCTABMSICT: ONA PEakiMH OKKC-
JeHHs guokcHAA cephl — 2.4 %,
JI peakldd cHHTE3a MeTaHola
— 4,2 %, Ind peakUHH CHHTe3a
ammuaka — 5 %. Takum obpazom,
JafHas MOAENk MOXET OBITh pe-
KOMEH/IOBaHA MNA pacyeTa |
aHau3a XHMHUECKOro paBHOBE-
CHA Ta30BbIX CHCTEM,

CITMCOK JTHUTEPATYPLI

. illuporoe FO.I. Teopernve-
CK¥i€ OCHOBEI TEXHOIOTHH Heopra-
HU4eckHX EeuwlectB. — Ieanoeo,
2000.

2. CripaBo4HHME CEPHOKHMCIOTHH-
ka / Ilom pen. K.M. Manuna, —
2-e uzn., non. u nepepab. — M.; Xu-
Mug, 1971. -744 ¢,

3. Cnpasodnunk azotumkd. T. [ /
Ilon pea. E.A. Menauukora. — M.:
Kumus, 1697, —492 ¢.



Pasder 10, XuMHE H XHMAYECKAS TEXHOAOTHS

YK 547.362

C.A. Uenxynos, I' A. Komenxo
Kadeapa xmumun

BOCCTAHOBJIEHHE o-ATNETHJEHOBBIX AJBAETHIOB
H3O0MMPOIMHUIAATOM AJTIOMUHHSA

AJIKUI- W apuI3aMeLeHHLIE MEepBHYHbIE Ol
AUETHNEHOBEIE CIIMPTHI NPEACTABIIAXOT HHTEPEC B Ka-
YECTBE NOMYNPOAYKTOB CHHTE2a GUOJIOTHYECKH ak-
TUBHBIX KMCIOT [ 1], nonesbix PepomonoB [2], umuta-
TOpoB 3amaxa [3]. OCHOBHEIMH cirocobamy Ux NOmy-
MEHHA ABIAOTCA: 1) 3aMelleHUe AleTHIEHOBOIO BO-
A0poaa B NponapruioBOM CLIMPTE, OCYLIECTBIAEMOE
apunbpomuzamy B npucyteteud PACL(PPhs),, Cul,
N(C:Hs); [4] unn anxkunupoBaHHEM ALETIEHUIOR
[3): 2) sTunUAUMpORaHHe (opManbaeTHaa B NPOCTEIX
atmpax [5]. Takum ofpazoM, ofHOCTARMITHOE HOny-
HCHHE NEPBHYHEIX O-AUETHACHOBEIX CIHPTOE NPUEBO-
AMT K HEOOXOAMMOCTH MCMONB30BAHUA LOPOTOCTOA-
LMK U IJIOXO perenepUpYeMEIX KOMIREKCOB Mamia-
AW MM TPUMEHEHHUIO TI0XKApOONACHbIX METaIoop-
FARHYECKUX AreHTOB M PacTBOPUTENEH.

YYUTbIEAS BBILUGHINOKEHHOE, JTA IONYYEHMS
AEPBHYHLIX (X-AllETHIECHOBBIX CIHUPTOB HAMY HCIIONE-
30BaH NPHHUMIHANBLHO HOBbIH MOAXOA: B KAYECTBE
MCXOHBIX B3AThl O-ALETH/IEHOBBIE AILAETUALI, MHO-
THE M3 KOTOPBIX MOTYT OBITE MONYYEHB! BiauMomeii-
CTBHEM ALETHNEHOB B MNPHCYTCTBUH TaIOreHHIOB
LMHKR ¢ MOCTEAYIOWHM THAPONN3OM 00pasyomuxcs
auerarneii [6].

Hlias npenoTspaluenus noGoMHBIX MPOLECCOR, CBA-
3aHHBIX C HAMHYHEM B albierHax TpoHHoil CBA3Y, B
Ka9eCTBE BOCCTAHABIMBAIOIIETC areHTa HaMH ObIn
BRIOpaH M3OMPOMMIAT ANMIOMHHUA B H3ONPONAHONE,
ABNAIOWUHCS MeHee ROPOrUM U GONEe CelleKTUBHBIM
[0 CPaBHEHMIO C THApHAAMH MeTajnoB. [locnemdee
0BCTOATENBCTBO A0 BO3MOXKHOCTE OCYINECTBHTH
CEPHIO  TIpEBPAINCHUH, MO3BONMBUIYIC paspaborate
HOBBIH CMOCOD NOMYYEHUS NEPBHYHLIX C-ALETHIEHO-
BBIX CIIUPTOB (BBIX0A 74-8% %)

H;0"

R-C=C-CHO + (I-C3H;0)3A1 — -

R= C(,Hs , C5H13

H30"

—m=— R-C=C-CH,0H + CH;CQCH,

R= CﬁHs . C6H13

[Ipu BOCCTaHOBNEHHH ALETHACHOBLIX ANBIETHIOB
OBLIO YCTAaHOBNEHO, HTO H3OMPONHNAT ANFOMHHHS
Jy4lle HCIQNE30BATh HE MEHEE UeM B IKBHUMOIAPHOM
KOJMHECTBE, Tak KaK TPH KATATHTHYECKUX KOJMHYECT-
BAX LENEROH Npelece HAET TOPasmo MeJUIERHEE H HE
Beeraa Ao kouua, [Tocneauee 06CTOSTENECTBO OOBAC-
HAETCA TPYAHOCTBIO PpEreHepannd H30NpONuiIaTa
aMIOMVHHEA BCASACTBHE Oonee KUCIBIX CBOMCTB alie-
TH/ICHOBbIX CIHPTOB IO CPABHEHMIO ¢ M3OMPOIIAHO-
J0M:

(i-CsH;0)(R-C=C-CH,0)Al + i-C;H,0H 4

il ———

T R-C=C-CH;0H + (1-C;H,0);AL

Crpoenne NOMYYEHHEBIX COSIMHEHHH MOTBEpKIE-
HO CPaBHEHHEM C NHTEpPAaTYpPHEIMU faHHbIMH [7]. B
HK-cneKkTpax NpHCYTCTBYIOT MOJIOCHEI TOrNOINEHMs,
XapakTepusle Ans rpynn -C=C- (2220-2230 eca) u -
OH (3350-3400 cm™'). B cnydae 1-enunnponny-1-
onna-3 MpUCYTCTBYeT tonoca foryomenus 1600 car’,
XapakrepHan [A konebanuit apoMaTuyeckore Ko.le-
ua. B HMP—cneKTpe |-derunmnponus-1-ona-3 3adux-
CHPOBAHBI CHI'HANBI MPOTOHOB DEH30NBHOIO KONbLA B
obnacty  6,95-7,20 M.H., NPOTOHBI METHHEHOBOH
TPYNNEl  GalOT YUIMPEHHBIH CHHLAST B 0B1acTd
4,10 m.1.

MK-cnekTpe! 3aMucanbl B TOHKOM CIOE ¥ TableT-
xax KBr Ha cnextpomerpe UR-20. Cnextp [TMP no-
Jiyden Ha cmexrpomerpe BS-587A Tesla (80 MIw,
CsD2, BHYTpPEHENH cTangapt — TMC).

I-®enunnponun-I-on-3. K 0,06 M H30MpOMmILIATA
amoMyHus B 150 M abcomoTHOro H30MponaHona
NpUKanegaloT pacteop 3,6 mn (4,0 r; 0,03 M) CgHs-
C=C-CHO B 5 M abCcomoTHOrO U30NPONaHoNa Mpi
NepeMEINBAHMH H KHIAYCHHH ¢ OJHOBPEMEHHOI
OTroHkO# ofpasyroiieroca aneroHa. PeakiHOHHYIO
cMech TpetoT 1,5 vaca, 3ateM nmpd 100 mM pT. cT. 0T-
FOHAKT k3onponagon. Ocrarox obpabareisalor 5 %-
HOHM CONAHOM KHCNOTOH, 3KCTParupyroT HeH30710M,
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CYLaT cyanoa'rom MArHH3, OTTOHANOT JIETKOKHIALLHE
tpaxumn. OCTATOK NEPErOHAOT B BAKYyMe [PH TEM-
nepatype 95°C ¥ naBieHHW 2 MM PT.CT., NOMydas
3,6t 1l-deHunnponus-l-ona-3 (89 %-Helii BEIXOA),
75 1,5820 (mut. namubie [7): T 136-138°C mpu
JABIEHHM |6 MM PT. CT., nZOD 1,5873). AHanoruuHo ¢
74 %-HBIM BBIXOAOM CHHTE3HPYIOT 1-TeKCHINMpPONHH-
1-o1-3.
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Kadenpst XuMHueCKHX TEXHONOTHE 1 0G0pYAORAHMS, NIPOMBINUTEHHOM TETINOIHEPTETHKY

OOEHKA COCTOMAHHUA PABHOBECHA PEAKIIMH OXKUCJEHUS JUOKCHAA CEPBI
B OBJACTH BBICOKHX TEMIIEPATYP

Hcnone3opanne BBICOKOTEMIEPATYPHBIX KaTaslH-
3aTOPOE B CEPHOKHCIOTHOM TPOY3ROACTRE TTO3BONALT
[OZHATE TEMNEPATYPHE NOTeHUUAN BTODHUYHOTO
TENna OKUC/ISHUA AMOKCHOA CEepsl 0 YPOBHH, MOMyc-
KaroLlero 3QGeKTHRHOE NpeodpasoBaHue 3TOCG Ter-
Jla, ¥ TEM CaMBIM CYLIECTBEHHO IIOBBICUTH 3Hep-
FETHHECKYHO @BTOHOMHOCTh CCPHOKHCIOTHRIX CHCTEM.

JIuTepatypHEle DaHHBIE O COCTOAHHY XMMHHECKQ-
TQ paBHOBECHA PEAKUMH OKHCIEHHS NUOKCHAA CEpEl
[IpH  MOBBIIEHHLIX TEMIEPATYpax HeMOCTATOUHEL
[lensio nannoit paboTh! ABNSETCA AHAIH3 COCTOAHHA
paBHOBECHS PEAKLUM B NUaNazoHe Temmneparyp 600 —
800 °C u aTMocepHOM AABNEHUH.

Ha ocHoBe MaTemaTHueckOl MOAENH paBHOBECHS
TA30BBIX CHCTEM, ¢ MCTNONB3OBAHHEM YPaBHEHHA CO-
CTOAHUA Pemnux-KBoHra, npeanoxeHHOM aBTOpamu
[1], 6bin npoRezieH YMCIEHHEIH SKCNEPHMEHT ¢ NpH-
meHeHHeM 3BM rio pacueTy BeiMuYMHbI KOHCTAHTE!
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PABHOBECHA B 3aBHCHMOCTH OT TeMIepatypbl CHCTe-
Mel: SO, + 0,50, < S0O;. TlorpeiiHOCTL MOJETHPO-
BaHyi, MO OAaHRBIM aBropoB [l], coctasnser He Go-
nee 2.4 %.

B pesynsTate peanusaluu NORMHOMUANLHOH per-
peccun B JuanasoHe Temnepatyp 600 — 800 °C B Ma-
TeMaTdyeckoM pemakrope Mathcad 2000 monmywena
3ABHCHMOCTL (1):

K, =463,36-181-7r+2,37-107 ./ - 1,04-107 ./,
N
rae K‘P - KOHCTAHTA pPaBHOBECHS DEAKIHH OKHCNEHHA

JKoKcKHAa cepel, | - Temneparypa, °C.

Ha pucynke npuseneHa rpaiuieckas HHTepnpe-
Tanus Beipaxenus (1),

JaH#ad 3aBUCHMOCTE (1) MOYKeT HCMONB3OBATECSH
IJIs OPHEHTYPOROYHBIX DACUETOR COCTOAHUA PaBHO-
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Koncranta PABHOBECHMN, aTM 0.5

secnd. JIna nonyueHus Gonee TOYHBIX pelylibTa-
TOB HeOOXOAUMa IKCIIePHMEHTANBHAA HPOBEPKA.
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H3YUERHE MOBEJEHMS CYPhMBL IIPH OEPABOTKE CYJb®ATHO-OKCHIHOU
OPAKIHHA AKKYMYJATOPHOI'O JOMA PACTBOPOM KAPBCIATA KAJIHA

Ilpobnema cbopa ¥ nepepaboTky ToMa CEMHLIOBBIX
a8KKYMY/IATODOB B HacTOfALUEe BpemMs umeet GonblIoe
JKOHGMHUYECKOE M IKOJOTHHMECKOe 3HaqHeHue. Mupo-
BO€ [IPOM3BONCTRO CBUHUA MPEBHILIAET & MITH. TOHH B
Tof, NpHueM He Medee 55 % OT BCerc BRIUIARIAEMO-
rO CBHHLA NPUXOAUTCA Ha BTOPHYHBIK CBHHEL, MONY-
yaeMbii Opy nepepadoTke OTCMYXUBIUMX cBOH CpoK
akkymynsTopos [1]. [To naHHbIM pabotml [2], 88 %
MpoH3IBENEHHOro B Poccuu cBuHUa B 2000 11, nonyye-
HO H3 BTOPUYHEIX PECYPCOER.

Tloapobuelit aHANU3 CYMECTBYIOLIMX TEXHOIIOTH-
YECKHX CXEM MepepalOTKN aKKyMyNATOpHOro IoMa
conepxutea B paborax [3] — [4]. Texnonormueckue
CXeMbl MepepaboTKY CBHUHUOBHIX AKKYMYIATODOB ¢
NpenBapHTeIbHbIM pa3fielieHeM KX Ha OpraHnue-
CKYH, CyAb(DATHO-OKCHIAHYI0 W  METAlNIHYECKYIO
dpakuuy, 00 Hailemy MHeHHIO, Dofee mpenmnodTu-
TE/ILHBL 10 CROMM TEXHHKO-3KOHOMHUECKHM M 3KOJ0-
FHYECKHM MOKA3ATEIIAM.

Onnoil W3 BakHEHIIHX B 5KONOrHYECKOM ITaHe
onepallkit npu wuzBIeYeHMW CBHHUA M3 CyNb(aTHO-

OKCHAHOH (paxuyu ABIsETCs CTalUA Npe/BapHTe k-
HOTO YHAMeHHA cepbl THAPOMETAUYPIrHYECKHM CHO-
cobom (cTagus Aecynbdarauuu), KoTopas I03BOJseT
u3bexars BeIefieHHS TOKCHUYHBIX CEPHHCTEIX Fa3ce
MpH AaibHeiluleM BOCCTAHOBIGHWH MaTepHana yr.ie-
POAMCTBIMH  BOCCTAHOBHTENAMA., DPHUSHKO-XHMHUEC-
KME M TEXHONOTMYECKHE HCCieJ0BaHHA Tpoliecca de-
cynehatauny noppobHo paccMmoTpeHs! B padoTax
[5] — [7]. Haubonee yacTo B KayecTse Aecyabdari-
PYIOIINX DEAareHTOB HCNONLIYIOTCH PAacTBOPhl Kapdo-
HATOB HNH HAPOKCHAOB LUENOYHEIX METannos HIH
AMMOHHA, TAK XaK 3HAYCHHS TPOH3BEASHHA PACTBO-
PUMOCTH THApoKcura ¥ kapboHaTa cBuxua (II) 3Ha-
YMTENBHO HMXE TPOH3BEICHHA  DACTBOPHMOCTH
PbS0,.

OnHodl M3 TiaBHBIX NpuMecell B CyNnbgaTHO-
OKCHUIHO! (paxUHy NoMa CBHHLOBBIX AKKYMYIATO-
DOB fABJIAETCA CYpBMa, KOTOPasd BCISICTBHE KOPPO3H-
OHHO-3JIEKTPOXHMUIECKHX TTPOLIECCOB, TPOTEKAMOLITHNY
TpH 3KcyaTauuH OarapeH, NOMafaeT B AKTHEHLIE
Macchl W3 DELIETOK, BLITIONHEHHBIX W3 SBHUHLUOQBO-

]

1h

-
ul
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cypeMAHHcTOrO crnnasa [8]). Hanuuwe cypbMBI B
cynshaTHO-OKCHAHOR NacTe MIacTHR ABIfeTCA Kpaii-
HE HekenarefNbHBIM, TaX KaK CYILECTBEHHO CHHMKAET
INEKTPHIECKHE XapaKTepPUCTHKU aKKYMYITATOPA H €ro
pecypc. Tem He MeHee aKTHBHBIE MacChl MIACTHH K
KOHLY cpoka cmyx0Oel Gatapen Hakanngsatot 0,5+1,3
Mac. % cypemsel. Jing nonyueHHA CBHALA, KOTOPEIH
OyneT dcnoneE30BaThCA NPH TPOH3BOJACTBE AKTUBHBIX
[aCT HOBBIX aKKYMYNATOPOB, COAEPKAHHE CYPEMEI B
MeETalle He AOKHO fIpeBBILIATh 110" mac. %, mo-
ITOMY Ba)KHBIM SBJZETCA BOMPOC O HNOBEACHHH CYpPS-
MBIl Ha& BCEX CTAIWAX NepepaboTkH aKKyMYIATOPHOrO
NOMA, B TOM HHCIE W CTAOUM AeCyTIb{aTallHH.

PesynsTaThl W3y4eHWS NOBEJAEHHA CYPHMEL I1pH
Necyne(paTalNA aKTHBHEIX Mace PACTBOPaMH HAPO-
kcuaa M xapOouaTa HaTpus onyOnukopaxsl B pabote
[9]. Ceemeruit 0 cofepXaHuy CypbMEI B MPOAYKTax
CTafIkH fecynb{daTalliy ¢ HCIOMR30BAHKEM PACTBOPA
kapOoHaTa xanus HaMu oOHapyxeHo ne 6bino. OnHa-
ko asropamu pabotrl [10] otmeueno, uto xapbosar
Kanud NpOM3BOAWTCA B HACTCsllee BpeMs B AOCTa-
TOYHBIX KOMHYECTRAX, HOCKOMBLKY ABAASTCA QAHUM H3
niobounsIX TPOAYKTOB NpH nepepabotke HedenwHo-
BOTO CHIphH (Ha AuuHckom kamBuHate Ha | T AlOs
npoussoautes 0,31 1 KyCQOs), 4 ero HCNONB30BaHHE B
KavecTBe AecynbGarHpyIomero peareHTa MoXeT oka-
3aThCA 3KCHOMMYecKH Dofiee UenecoobpasHEIM, H4eM
kapfonara natpus. Kpome Toro, npu B3aUMOAgiCT-
BuH K;COs ¢ cynndaroM ceunla 10 peakiy

PbSO; + K,CO3 = PbCO; + K580, )

obpasyercd cynedar Kanud, KOTOPbIH HMeeT Gonb-
M CHPOC 110 CPABHEHHIO ¢ CYARgaTOM HAaTpui. Ilo-
STOMY HaMy OBUIH TIPEATIPHHATE! KCCNEAOBaHMS IO
HIYYEHWIO TOBEOEHHA CYPBMBI NMpPH AeCylbdaTauuu
AKTHBHBIX MAacC AKKYMYJSTOPHOIO JIOMa PACTBOPOM
xapOonara kanus.

HexoaHelM MaTepranoM clyXuia akTHBHAS Macca
¢ Pa3jAUYHBIX [IACTHH aBTOMOOHMIBHEIX AKKYMYNSTO-
pOB, KOTOpas [0 pesynsTaTaM BECOBOTC AHANH3A CO-
mepsxana 45 mac. % PbSQ,. CHrosel! avamus noka-
3an, 4T0 CPEAHAS KPYNHOCTE MaTepuaia COCTaBIAeT
0,17 mm, a mMaxcumanshas — 0,40 mM. Copepxanue
CYPEMBI, OMPENENEHHOE 3KCTPAKNUOHHO-(OTOKOMO-
puMeTpH4eCKHM  metogom  [11],  cocTaBnano
1,17 mac. %.

Bo Bcex onvitax fecynbgaTtauny nogeeprand 50 r
aKTHBHON Maccel pn Temnepatype 50 °C B Teuenne
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45 MUHYT NIPH HENPEpLIBHOM HHTEHCHBHOM IIEpEMe-
IMBAHAMY, Tak kak cornacHo [10] B Takyx yCIOBHAX
xousepena PS04 B PHCO; n Pb3(CO;):(OH); npak-
THYeCKH NOJHOCTBLK 3aBepuraetcs (B CpeqHeM Ha
99,5 %). CooTHOWEHHE TIK BAPLHPOBANH B TIpenenax
ot 1:4 no 1:5. PacTBOp rOTOBHIH MyTeM PACTROPERHA
onpencneHHOM Hapecku KapOoHara Kanuid MapkH
yna B 200 umm 250 r AUCTHAIHPOBAHHON BOIBL
Hagecky K;CO; paccumteiBany no peaxuud (1) ¢
20-npoueHTHbIM K30BITKOM. 1o OKOHWAHMH OTIBITA
OTHHUNETPOBAHHYIO MACCY MPOMBIBATH JBYKDATHBIM
00BEMOM JHCTHIIHPOBAHHOH BONEI (0 CPABHEHHI) €
ofneMoM MepRKuHOro (WHUMBTPaTA) K BLICYIUHBAIH B
teyeHue 2-3 wacos npu 120 °C. Tlepsuunbtii GuabT-
paT ¥ cyxo# OCTAaTOK aHANH3HPOBANM HA COJAEpXKaHHe
CYPBMEl  SKCTPaKLIHOHHO~HOTOKOIOPHMETPHYECKHM
METOIOM.

PegynsTaThl aHaim3a N0Ka3aiH, YT0 BO BCEX OMbl-
TaX CypbMa YaCTHYHO NEPEXOIHT B pacTeop. CpeaHas
KOHIEBTPALAS CYPbMbL B (PUILTpaTe TPH COOTHOLUE-
#ud T2k = 1:4 cocrasuna 0,056 l"f,H,MB, a mpu Tk =
=1:5 - 0,042 r/am’. C yueToM o6beMa MONYyYEHHOT0
(unsTpara ofliee KOJMUECTBO Mepewe/iieil B pac-
TBOP CYPLMBI HE3aBHCHMO OT COOTHOIUEHHS TBepaoH
v Kuaxoit daz B cpeAireM Grino pasHo 10,5 Mr, yTO
cooteercTeyeT 1,8 % oT cogepaHus CYpbMBL B Ha-
BeCKe N0 Jecynkparaluy,

B ¢yxOM OCTaTke KOIHYECTBO CYPbMBbI MIPH COOT-
HOUIEHHH THX = 1:4 1o pesysIbTaTaM AHAIN3a OKasa-
Jiock paBHBIM 1,05 mMac. %, a NpH COOTHOIIGHUM TIK =
= 1:5 - 0,99 mac. %.

[Ipu mecynudaTanus akTHBHOH Maccsl pacTBOPAM
xapBoHara Harpus asropamy pafotsl [9] Taxke o1-
MEYANCE, YTO HEKOTOPOE KOMHYECTBO CYPbMBI NMepe-
Xoamno B pacteop. [IpH MoAe HpPOBAaHHH AKTHBHBIX
MAace 13 YHCTHIX PEAKTHROB KOMHYECTBO nepelleaiet
B XUAKYIO (hazy CYpbMB! 3ABHCEIIC OT COAEPIKAHHA B
cvecn PbSQy. Tax, npu mecynbdarauny cmecei, co-
Aepxamax 25 Mac. % cynstata CBHHIE, B PAcTBOp
nepexoguno 1,5 % cypeMb!, a8 MPH yBENIHYeHHN CO-
Jepxarua PbSOy mo 35 % copepikaHue CypbMBbI B
xuakoi dase gocturano 6,0 %. [Ipu gecynsdatauny
peanbHbIX aKTHBHEIX Macc 0TpaboTaHHBIX akKyMyld-
TOPOB KOQIHMYECTBC Nepellefiliell B pacTBOp CYPBMBI
coctasuno 1,7 % oT cofepiramieiics B aKTHRHOH Mac-
ce.

TakaM 00pa3zoM, MONYYEHHBIE HAMM Pe3yMLTaThl
f0Ka3any, 410 3aMeHa kapOoxaTa HATPHA Ha kapbo-



Pasder 10, XAMHA M XHMHYECKAs TEXHOAOTHS

HaT Kalluf He BHOCHT CYINECTBEHHBIX W3MEHEHMH B
pactipefeNneHue CYpbMbl MEXKY [OOMYNPOAYKTaMH
crapuu  jecynsdaranun. CHeNOBATENBEHO, JTAHHBIE
PeareHTEl MOTYT B3AMMHO 3AMEHATBCA C LiEAbH) CHE-
KEHUA CTOWMOCTH 3aTPAT HPH IPOU3BO/CTBE CBHHLIA
M3 aKKYMYIATOPHOTQ JIOMa.
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Kaq;enpbl MaTeMaTHKH H l'lpOMLIIJ.IJ'ICHHOﬁ TEILTO3HEPreTHRH

OBINAA XAPAKTEPHCTHKA MATEMATHYECKHX METO/JOB PEIIEHHSA 3AHAY
HA CMEINEHHE

Mtuorue mons3oBareny, HCKpEHHE JKefas [pHMe-
HHUTE KOMILIOTEPHOE MOJEIUPOBAHHE B CBOEH Tpak-
THYECKOH AeATeNBHOCTH, CTANKHUBAKTCA ¢ CEPBE3HEI-
MH TPYIHOCTAMY NMpH OCBOEHHH H HCIOJIB30BAaHHMH
COBPEMEHHBIX MPOrPaMMHBIX cpelcTe. Jns paboTh ¢
HHMH BCE elile TpeOyroTes 3HaHUA, He OTHOCHIMecH
HeMOCPENCTBEHHO K MOJCIUPOBAHHI), 2 NPORCAEHHE
BBIMHCNUTENBHOTO JKCIEPHMEHTA OCTARTCH KPONOT-
MBOH K MHOroTpYIKOit padotoit. B 1o ke Bpems Tu-

MOBBIX 32712y MOJETMPOBAHHA He TaK YK ¥ MHOTO H
A HHX MOXKHO CO3JaTh YAOOHEI M MOHATHBHI WH-
Tepdeiic.

Brigenetve THINOBLIX 33Za¥ W CO3[aHMe JUIS HHX
yaoGHOre BXOZHOTO A36IKA U MHCTPYMEHTOB aHATH3a
PacLIMpPHT KPYT MOJNL30BATENEH ¥ OGHOBPEMEHHO [0-
3BOMUT COOPMYNHPOBATh TpeOOBaHUA K CTPYKTYpe
«YHHREPCANBHOTO» NaxeTa ¥ (PYHKUMOHAIBHOMY Ha-
3HAUEHWIO er0 OnokoR. ONLIT MHOPHX 00nacTeit noka-
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3BIBAET, 4TO Hago paspadaTeiBaTe M HCMONAB3IOBATH
CTAHNADTHIOBAHHEIE, COBMECTHMBIE MOLYIIH H Ha 1X
OCHOBE CO3JaBATE YHHKANLHEE OpPOAYKTHL. [Ipeny-
LNECTEO CTAHAAPTH3OBAHHEIX ONOKOB M COrnacosaH-
HbIX KHTepdefCOB OMeBHAHO MpH MEPEX0ME K «Mac-
COBOMY» MPOU3BOACTRY KOMIBROTEPHBIX MOJENEH.

B paccmarpuBaeMoit HaMH cepuM 3a7ad Ha CMe-
meHHe ocob0 WHTEPECHBIMH H MOKA3aTeNbHBIMY SB-
JAKOTCA 3aHayd NonyYeHUs 3alUHTHOH a30TORGAOPOI-
Hoit atmoctepsl (3ABA) ¥ cMecu BOAHBIX pacTBO-
pos kapbamina W HHTPATa aMMOHMR C COAEPMKAHHEM
azora (pacTeopet KACC) [1].

B paspaborannom [1] nponecce noayuenus 3ABA
B KAauecTBEe BOLOPOIOCOLEPIKALLErO CHIPhY  HCTIONE-
3yeTca aszoToBopopodHas cMmeck (ABC). B paspabo-
TaHHOH MaremarThyeckoil Momenw 3Toro mnpoecca
YUHTBIBAICTCA CASAYIOUIHE 32BUCUMCCTH MEWKAY KOM-
MOHEHTAMM:

VN1 +VHJ + Vn;o + VCH: +V,.=V;

NV, =V VN1=GV1;
VHjl =bV; VHlochl; Ven, =dV;

Vi =kV; VH2 =nlj,

3 ~ s
rae V) (M/4) — obsemubiii pacxos "yBaaxHEHHOH"
ABC c mpousBogcTsa aMMMaxa, HampaBneHHOH Ha

cmemenye; ¥, (M*/u)} - 0BBEMHBL pacxoj BbICOKO-

HYHCTOrQ asoTd, HafpaBAeHHOro Ha CMEIIEHHE; V_;'

(M3f’q) - obbemHbit pacxon 3ABA; VNE’VstVHloﬂ

3
VCHz, V.. (M'/4) - OOBEMHBIE PACKOMIBL 430T4, BORO-

pona, BOApl, METaHa U aproHa B cOCTaBe "YBAAXKHE-
HHOH" a30TOBOAOpOAHON cMecH; q, 6, ¢, d, k (06. Oo-
JAX) — KOHUEHTPAUMA ITUX KOMMOHEHTOB B COCTAaBE
ABC; n (06. qonax) — KOHLUEHTpPALKY BOAOPOIA B
coctase 3ABA.

CuuTas M3BECTHBIMH MOCTOSHHEIMH BENHYMHAMH
a @& ¢ d &k n #H

BROAA NEPEMEHHEICS

X = VN,a Y=V, =0V, =V, 6, X =V,
x5 =V, X, =V; x,=V,, NpuxoauM K caeaytomen
CHCTeME ypaBHEHHIA:
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X+ X + X3+ X, + Xy = X
X, +x, =V,
X, = ax,

Xy =8X, =NV

Xy = CXy
x, =dx,
Lx5=kx6
unu
(3, + X, + X, + X5 — xg =—x, = —nV,
X+ x; =V
X —axs =0
¢ bx, =nV,
X —exg =0
x, —-dx,=0
x; —kxg =0

.

ITockonsxy B UCXOMHOH CHCTEME IepPBOE YPaBHE-
Hye fABgetrcd nuHeltnolt komOuHaLuel ypapHenui ¢
3-ro mo 7-e, TO GHO MOKeT OBITh HCKIIOYEHO H3 CHC-
TeMsl. TOrAA CHCTEMA NPHMET BHL!

Xs+%, =15
X, —ax,=0
bx, =nV,
‘ X, —exg=0
x, —dx; =0
x;—kxg =0

BBoaa KOHKpeTHLIe 3naueivg q, 6 ¢ 4, k (npo-
LEHNTHOE COAEPAHUE a30Ta, BOAOPCAA, BOJbI, MeTa-
Ha, aproda B coctaee ABC); n (npoueHutHOE conep-
skaHWe pomopopa B coctaee 3ABA); Vi (obbeMERIl
pacxo] 3ABA) ¥ peliMB cUCTEMY YPaBHEHHH, 1ofy-

YHM 3HAYEHUH NEPEMEHHBIX Xy, X, X3, X, X5, X, X,

(0OBeMEl Pacxoia a30Ta, BOAOPCAA, BOAKL, METAHA H
aproHa B cocTase "yBA&KHEHHOH" a30TOBOJOPOAHOL
cMecH, aTawke o0beM pacxoja "yenaxHeHHOH" ABC
H Pacxofl BBICOKOUHCTOrO a30Ta, HAMPABIEEMOTO HA
CMEIHEHHE),

MaTtemarnueckas MOAENE, ONMCBIBANKIILAS IIOJNY-

yeHHe kapbamuI-aMMHAUHO-CENMUTPOBRIX  CMecel
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(KACCos), Takke npenctasnget coboft cucTeMy an-
rebpauyeckux yparHeHud. (OHa YUWTBIBAET, 4TO
cMeureHde kapbaMmuja ¥ CEIMTPHl NPOU3BOAUTCH B
BHIE PACTBOPCB 3ITHX BelllecTs. IIpu HeoOXoAHMOCTH
B ¢Meck nofasageTcd BoAa, 4TO MO3BOMNZET BLIAEH-
KATE HEOOXOANMYIO KOHUEHTPALUH a30Ta B NOTOROM
NpodyxTe. B NpOMBIITEHHOCTH NPOU3BCIATCA, 4 B |
CENnBCKOM Xo3alicTee ucnonbiyroTess KACCh ¢ co-
AepxanneM 28 %, 30 %, 32 % u 34 % asota. Bee 310
YUUTBIBAET HHXKENPHBENEHHAS CHCTEMA.

OTa e MOoJens MMEET OTpaHHuYeHHe TIC COOTHO-
WeRUI0 KapdaMuia ¥ CeNuTphl, KOTOpoe 00ozHAaeT-
ca kak "g". [locnenHAs BERHYHHA ONPENSHSETCH IKO-
HOMMYECKHME COODpAMEHUAMH W COODPAKEHUAMHM
fesonacHoro Hemonkiosanua KACCos.

B ofwes Busie HOEyUEHHE PACTBOPOR
OMUCEHIBAETCH HOPMYJIaMH:

KACC

P +P +W=K,

PP =g
N,-F+N, £ =N,
P +P +W,

HITH

P +P +W =K,
Pc = PJ\' ’g 2
NP +N,F =N K,

rae Nj — NPOUEHTHOE COAEPHKAHHE a30Ta B AMMHAY-
HOH cenutpe, N2 — MPOLEHTHOE COASPHAHHE A30TA B
xapbamuae, N, — NpoLUEHTHOE COfEp)KaHUe a30Ta B
KACC, K, - konuuecteo KACC, xr, P, — Xonu4YecTBo
AMMUAYHOH CeNUTPEL B CMECH, KI, P, — KOMHUYECTBO
kapbamunia 8 CMecH, KT, W — KOJIMUECTRG BOLEL, K
{BKITIOYas BOJY B COCTABE PacTROPOB aMMMAYHOH ce-
nuTpel B Kapbamuaa), PP =g - COOTHOLICHHKE
aMMuayHo#i cenuTpbl H kapbamuaa 8 KACC, kr/kr.

BEOAA KOHKpeTHLIE YUCHOBLIE 3HAadeHns K, = ¢,
Ne=d, Nj = a, N> =¢ u g v 0003HaUUB NepemMeHHbIE
BENMUHHB! X = P , X3 = P, x3= W, NONYYHM CHCTE-
My:

X, X, 4, =0

X = 8%y
ax, +ex, =cd

HnH

X X, +x=C

X - Bx =0

ax, +6x, =cd

Peurenre cHCTeMB! M03BORAET ONpeASnUTE oDLlee
cojleprkanue aMmuadHoi cenutpsl (x)=P.), xapba-
MHAz (x2= P} 1 Boasl {(x3= W) B cMecH DacTBOpOB
KACC.

Taknm ofpazom, TIpH PELISHHH 33424 Ha CMELe-
HUE YCMaTpuBaeTcs Hekotopoe cxoacTBo. OHO 3a-
KAHOYAETCH B AHHERHOCTH YpaRHeHHH, ONHChIBAIOUINX
apouece cMmemtesus, JlunefiHocTs 0GYCNOBNEHA NpA-
MOOPONOPLHAOHANEHON 3ABHCHMOCTRI0 BXOOAWIUX B
YPaBHEHHE BENMYHH, T.€, C YBEIWMECHHEM 3HAUEHUA
OIHOTO KOMIIOHEHTA B CMECH YBENIHYMBAIOTCH H 3HA-
YEeHHS OCTANBHBIX KOMOOHEHTOB. K mpnmepy, ypag-
Henwe P /P =g (wmm x,/x,=g) TOKa3LIBAET, 4TO

IpM YBENMWYEHHHM KONHYECTBA aMMHa4HOM CenuTphl
(P.=x), KI') B CMECH B HECKOJIBKQ pa3 KONHYECTBO
kapbamuna (Py =x2, KI'} YBENHYHBAETCA BO CTONBKD
KE Pa3 DpPH 330AHHOM 3HRUCHHH g,

Bee ypaeHeHMd, BXOASIUIHE B CHCTEMBI, HMEKOT
NEPBYIO CTEIEHD.

Takum obpazom, n B cmydae KACC, # B cnydae
ABC umeem cucteMmy nuneiHBIX ypaBHEHRH, pellls
KOTOpYH0, onpefeadM ofbemsl (MAcChl) XHMHYECKHX
BELIECTB, HEOOXOAMMBIX AN [ONYYEHUS ToH umm
HWHOH CMECH.

B maremartike Haubonee W3BECTHB! TPH cnocoda
pellleHys cHcTeM JMHEHHBIX ypaBHeHHUH: MeTon Kpa-
Mepa, metod [aycca W Meton ofpatHof MaTpHUB
(MaTpuuHelit crmocof). JjanuM HEKOTOpPYIO CpaBHIl-
TEABHYI0 XapaxkTepHCTHKY 3THM METOAaM DeilleHH:,
T.£. OCTRHOBMMCSA Ha HX TIOJIGKHTENBHBIX M OTpHUE-
TENBHBIX MOMEHTAX.

PaccmoTpuM cHCTEMY W3 72 THHeHHBIX ypaBHEeHHH

€ 1 HEH3BECTHBIMH X1, X3, «v.y Xpe

ay X +apx, +..+a,x, =6

@y X, + yyXy o+ 0y, X, = 6,

AuX + Q5%+ +a,x, =8,

Merop Kpamepa cocTOMT B HaXOMOEHHH HEH3-
BECTHRIX X; 4epe3 OTHOMIEHHE OrpeleanTenci:
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x,=detd, / detd, rue detd — onpenelHTeNE KBaAPAT-
Ho#t Marpuibl 4 = (aiK); detd; nmonydaerca u3 detd
3aMEHOR J-ro ¢TONH1A cTONOUOM CBOGOAHBIX WISHOB
(bi).

Ho 3toT cniocol Heyaoben AnA BRIMHCAEHHH, Tak
Kak HalTH OUpelenMTeNb MAIpdlkl HE TpOLUE, YeM
HENOCPEACTBEHHO pELINTh CHUCTEMY YpaBHeHUi.
Kpome Toro, B cnyuae detd =0 meton Kpamepa Tak-
e OKa3blaeTca HenpuMeHnM. B DBM npaenno
Kpamepa ne npumenseTcd, Tak Kak OHo Tpelyet
Bonsloro ukcna Aeicreuit. Hanpumep, aa4 pelienus
CHCTEMBI Tpex AUHEHMHbLIX YPaBHEHHH € TpeMs HEH3-
BECTHBIMH TpeOGyeTca BLIYHCIHTE 4 OnpeNenuTeNs
3-ro nopaaka. J{na BBINUMCISHHA OMPENETUTENS MO-
panka n TpebyeTcs (n-1) ! ymuoxenu#t u (n!—1)
chokenuit, T.e. N=nn!—1 onepaudit. Taxum obpa-
30M, B cnyuae n = 3 Oyner N={(331-1)4 =68,
€llle Hy>KHO BBITORHWTE 3 JeNneHHd, utore 71 onepa-
1M1,

Meron Maycca ocHOBaH Ha MPHBENSHHH MATPHLbI
CHCTEMBL K TPEYTQNIBHOMY BHIY, T.2. BCE 3IEMEHTEI
HUDKe riaBHOM AuaroHanu pasHel Kymo. [l storo
BLIYHTACM M3 BTOPOrO YPaBHEHHA CHCTEMBI TEPBOE,
YMHOKEHHOE Ha TaKoe YHCENO, UTOOBI YHUUTOXKWICA
koaddrunedT npy xi. 3aTeM TakHM ke 00pazoM RBbi-
yTeM nepBoe ypaeBHeuHe u3 3-ro, 4-ro ¥ 1.4, Torma
HckAruaTcs Bee xoadiuurentsl 1-ro cronfua mar-
PHLUEBI A, TexkallMe HIKe rasHoH ZHaroHanu.,

3areM NpH NOMOLLM 2-T0 YPABHEHHS HCKIIIOYUM U3
3-ro, 4-ro u T.h. ypaBHeHUR KODDHUUUEHTEI 2-TO
cronfua Matpuusl A. [TocneaoBaTensHo npoaonKan
3TOT MPOUECE, HCKMIOUHM U3 MaTpuue! 4 Bce k03d-
(HUKEHTBI, NEKAIHE HIDKE [NIABROM AdaroHamd. 3a-
METHM, 4TO Mpaesie uwacty & (F = 1, 2, ..., #) Taxxe
npecfpa3yloTes B X0fe 3TOTO NTPOLECCA B HMCIA 8.

Tlocne ouucaddbix nupecOpa3oBaHUN MOIYYHM
CHCTEMY, paclUBpeHHas MATPHLA KOTOPOH MMEET BUJ:

(L (1} L

ayy Gy e Ay 6
2 2 2
0 af ..y &
37 (3

0 0. a &
TSR]

O 0 e ann Brr

B pe3ynrrate BbINONHEeHHA 00paTHOMO X044 HAXO-
AuM HeusBecTHble x(i= 1,2, ..., n).
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Metoa [aycca ueneccobpasHo NPUMERATH U
PEILCHHA CHCTEM C IUIOTHO 3aNC/HEHHOH MaTpHLEH.
Ecnyn 1opsamoK CHCTEMBI M, TO YMCIO apuUMeTHye-
CKMX Oflepaluii, KOTOpblE HYXXHO BBIMONHUTL TIPH
pPelUeHHH CHCTEMBI, PABHO 2/3n°. B ©acTHOCTH, A1
CHCTEMBI TPexX NHUHEUHEIX ypaBHEHHH ¢ Tpems Heus-
BECTHBIMH  UWCNO  apumeTHueckHx  Onepauui
(2/3)3°= 18 (ans cpasHeHus — B MeToze Kpamepa —
71 onepanus).

Takum obpasom, meton INaycca asnsercs bonee
YHHBEPCAIBHEIM ¥ MEHee TPYNOeMKHM, He Tpefyer
OTJHYHA OT HYJIA [JIaBHOIO ONPENENHTEN CHCTEMB! 1
MOXKET BbITh paccMOTpeH B JOOBIX cloydasx, eCrb
TAKXKE MaliMHHEIE BapuanT [2].

B Hactosilee BpeMs MpeanoyTeHHE OTAAeTCS] MaT-
puuHOl MOfenH, T.e. MOAERH, NOCTpOSHHOH B BUMAS

. Tabnulel (MarpHbl). Takue Mofend orobpakatoT

COOTHOIISKHA MEXAY 3aTpaTamMp Ha NPOH3BOACTBEO H
erc pesynsraramy. Illupoxoe pacnpocTpanedHe Mat-
pUUHOH MOZAENH CBA3AHO C TEM, UTO 3AMKUCh AAHHBIX B
Tabavunoif hopme obneruaet 06paboTKy Ha KOMIIbIO-
Tepax W JaeT HarNgAHOE NPEACTABAEHHE O PE3Y/IbTa-
Tax pacHera.

BepoaTHO, pYKOBOACTEYACH 1OJ00HSIMUY HIEAMM,
aBTOpbl [3] — HAMAAAHOLO NPAKTHHECKOTO PYKOBO-
ACTBA [0 HCNONB30BAHMIO YHCIEHHBIX METOZOB
"pykamu Microsoft Excel" — 83411 3a OCHOBY UMEHHO
MeTON oDpaTHOH MaTpullsl. A, KaKk H3BEcTHO, obpaT-
Hasd MaTpUU@ CYLIBCTBYET TONLKO AN MaTpHll, Ompe-
JeITUTEN B KOTOPBIX OTAHYeH OT Hyna: det 4 # 0.

Bonee nonpoSHo ¢ TOUHBIME WIH TIPAMBIMH METO-
JAMH, DACCMOTPEHHLIMHM BBIIIe, MOXKHO TMO3HAKO-
MHUTBCH B [4].

Kpome TOUHBIX METOAOB pelleHH CUCTEM JIMHEH-
HBIX YpaBHEHHI} CYILECTBYIOT H npubnmxeHHEIe, Tak,
paszpaboTyuxami cucteMsl "Mat Cad" nmpumeneH me-
Toi  uwrepaind. OCHOBBIBAACE Ha JaHHOM METOIE,
MalIHA BHIZAET TEPRBI TOMy4HBIIHMACA pe3yneTar.
B cnywae, KOrAa 3TOT pe3ynbTarT HE ENMHCTBEHHBIH,
MOAB30BATEMN OBLI0 Gkl OpeanoyYTHTE/TEHES nany-
YHTE BCE BOGMOMKHEBIC.

Taxum obpazos, mHOroodpasHe METOAOB petue-
HHS CHCTEM YpaBHeHui o3gonser BolOMpars Haubo-
flee yaoOHBIA ANA TOro UaK HHoOro ciydas. Kax noka-
3aHO BBILIE, IPH MOJENHPOBAHHUH NPOLECCOB NIPOH3-
Bogctea KACC u 3ABA naubonee uermecoobpasno



























































































































