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[IpuBeTCTBYIOTCS CTaThU C MPHJIOKEHHWEM B BHJI€ TEKCTOB IIPOrpaMM, 3aIlycKae-
MBIX MPOrPaMMHBIX MOJYJIEH, POJIMKOB, aHUMalMU. Bce mpunoxenus pasmenia-
IOTCS Ha CTpaHHULIe HOMepa *KypHasla B ceTd VIHTEepHET W HampaBlieHbl HA MOBBI-
[ICHUE BOCTIPUATHUS MaTepHuaaa 1 000CHOBAaHHOCTH BBIBOJIOB.

CraTbu IPOXOAAT HE3aBUCHMOE PELIEH3NPOBaHKE ABYMs dKcIepTamMu. MakcumaibHOE BpeMs JKC-
MEPTU3bl — OAMH MECSI] ¢ AaThl peructpanuu. CTaThsi CUMTAETCS 3apETHCTPUPOBAHHOM IOCIE
HaNpaBJICHUs MHChMa aBTOPY C YKa3aHHEM PErHCTpanuoHHOro Homepa. CTaTbu MOTYT OBITh HE
NPUHSTHI K MyOIMKaMU B XKyPHaJlE B Cllyyae OTPHLATEIBHBIX PEIIEH3UH 000MX PElICH3EHTOB HJIH
MIPU HECOOTBETCTBUM TEMAaTHKe XypHaia. OTCYTCTBHE «HAyYHOW HOBHU3HBD) HE MOXET ABISATHCA
OCHOBaHMEM JUIsl OTKJIIOHEHHS PYKOIHCH.
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Annomayus. B craTbe IpefcTaB/IeHbl HOBble VMHTe/UIEKTyaJIbHBIE METOABI K
MNPUHSTUIO PeIleHn: MeTo, aHa/Ir3a Mepapxuil ¢ IMHAMUYeCKMU CyXKIe-
HUAMM, KOTOPBIVI MOXHO IIPUMEHSITH IJI IIPOrHO3MPOBaHMS BOSMOXXHBIX I10-
CJIEZICTBUV PeIleHn; MeTO/] aHaJIUTUIeCKX ceTel, TTO3BOJIAIOMINIA OIIpeie-
JINTh NPUOPUTETHI aJIbTePHATVB B YCJIIOBUAX B3aVIMHOI'O BIIVISIHVIS, METOJI He-
YeTKOTO JIOTMYeCKOrO BBIBOMA, OOeCcIeuMBaIOIINII IIOAJEPXKKY IIPOLIECCOB
MNPVHSTUS pellleHuUil IIyTeM MOIeIMpPOBaHMs PacCyXIeHN Ha OCHOBE 3KC-
MepTHBIX 3HAHWUI; MeTO]I JIOTMYEeCKOro CHHTe3a ClieHapueB PasBUTUS CJIOX-
HBIX CUCTeM, ITO3BOJISAIONINTI IIPOTHO3MPOBATh Oyylllee C yUeTOM IOSBIIEHMS
HOBBIX TEHOEHIIVII VI COOBITII, KOTOPBbIe MOIJIV He VIMeTh MeCTa B IIPOITUIOM.
VIHTeIIeKTyaIbHble CUICTEMBI KOMITBIOTEPHOV ITOAIEPKKM IIPOIUIN IIPaKTU-
UecKyIo arpobaliiio B TedeHre HeCKOIBKIIX JIeT IIPY PelleHNN 3a3a4 B TaK/X
obracTsx, KaKk 3KOHOMMKA, VMHHOBAaTMKa, MEHEKMEHT OpraHM3aluy, KOH-
LenTyaJlbHOe IPOeKTHpOBaHVe HOBOV TeXHWKM, OlleHKa MHTeJUIeKTyaIbHOTO
Kamurasa v gp.

KatoueBvie cr06a: MeTOmBI IPUHSATHS peIlleHNil, MHTeIUIeKTya/IbHble CHCTeMBI,
MIPOrHO3MpOBaHMe, IMHaMUYecKye MPUOPUTETH], aHAJIUTIYECKMe CeTH, He-
YeTKUI JIOTMYEeCKM BBbIBOJ, JIOTMYECKUVI CUHTe3 ClieHapueB, MeTOIOJIOTM
IIPOTHO3MPOBAHMSL.

1. BBenenmne

VYpaBneHue CIOXHBIMH COLIAAIBHO-3KOHOMUYECKUMU M COLUAIBHO-IIPOU3BOA-
CTBCHHBIMH CHUCTEMaMH — 3TO JIESATEIbHOCTh, HApaBJIeHHAs Ha TOHUCK, pa3paboTKy U
NPUHATHE PelIeHnH pa3in4Horo macmrada. Ctparernieckue, TaKTHIECKUE U ONepaTHB-
HBIE pEIICHUs B YNPABJICHYECKON MPAaKTHKE MPHUXOIUTCS NPUHUMAaTh B YCIOBUSIX HE-
OIIPENICNICHHOCTH, YTO CBS3aHO C HEMOJIHOTOW M HETOYHOCTHIO MH(OpMALUH, a TAaKXKe C
MOCTOSIHHBIMH Y IIJIOXO MPEICKa3yeMbIMH U3MEHEHUSMH BHEIIHEW cpenbl. [IpuMeHnenune
HAYYHO OOOCHOBAHHBIX METOJUK MPUHSITHS PEHICHUH MO3BOJSET CAENaTh ITOT MPOIece
MOHATHBIM, MPO3PaYHBIM U 000CHOBaHHBIM. KpoMe Toro, Takue METOJUKHU CYIIECTBEHHO
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A. B. Anopeiiuukos, Memoowl u unmeniekmyaibHble CUcHemMbl NPUHSIUS
O. H. Anopeiiuuxosa peuwtenuti 0ns npogedenus POPCAHUT-uccredosanuii

o0neryaroT pacrpeelieHiue OTBETCTBEHHOCTH MEXKIy PYKOBOJUTEISAMHU Pa3HBIX YPOBHEMH,
a TaK)Ke KOHTPOJIb U COTIaCOBAHUE PELICHUH.

[IprumeHeHne MaTeMaTHYECKUX METOAOB U MHTEIUIEKTYaJbHBIX CUCTEM KOMIIBIOTEP-
HOW TOAJECPKKH IO3BOJIAET IIPEONOJICTh CIOKHOCTh MHOTHMX IPOOJIEM YIpaBIeHUs, He
mpuberas K U3JIMIIHUM YIPOILIEHUSM, KOTOPbIE MOTYT OBITH OIIPaBAAHbl HA OLEPATUBHOM
YpOBHE, HO HEXeJaTeJIbHbl, a MHOT/a HEAONMYCTUMBI Ha CTPATETMYECKOM YPOBHE, T
HEOOXOMIMO YUUTHIBATh (PAKTOPHI, ONPEACIISIIONINE PA3BUTHE CIIOXKHBIX CUCTEM, MHOXE-
CTBO KPUTEPHEB OLIEHKU KauecTBa albTEPHATHBHBIX BApUAHTOB, B3aMMHOE BIIMSHHUE KPH-
TepueB, PaKTOPOB U AIBTEPHATUB, a TAK)KE TCHACHLUWH M3MECHEHHs BHEUIHHUX YCIOBHMH,
HPEIIOYTCHUI U IPUOPUTETOB JIMIL, TpUHUMatouX pemerus (JITTP).

Pasnoobpasue mpobiieM npuHsTHs penieHunit [1-3] 00ycioBaeHo OOIbIIMM KOJTHYE-
CTBOM NPU3HAKOB, C IIOMOIIBI0 KOTOPBIX OHU MOTYT OBITH OMHCAHBI. DTO — YHCJIO U THUI
paccMaTpuBaeMbIX BapHAHTOB ACHCTBHUIl (ATbTEPHATHB); KOJWYECTBO YYACTHHUKOB IIPO-
Lecca MPUHATHS PELICHUI; YUClio (GaKTOPOB U KPUTEPUEB, UCTIONB3YEMBIX Ul OLICHUBA-
HUS aJIbTEpHATUB; HHPOPMAIUS O CBA3SX MEXIY YUaCTHHKaMH BBIOOpPA, LENSIMH, QaKTo-
paMu, KpUTEpUSIMH U allbTepHATUBAMM; THUI WHPOPMALUH, XapaKTEPH3YIOIIECH OLEHKH
IBTEPHATUB 10 KPUTEPUSIM (KOJIUUECTBEHHAs!, KAUeCTBEHHAs); YCTOHUYMBOCTh UCXOIHON
nHGOpMaLK BO BpeMEHH U T. A. Pa3HooOpasue 3amad nopoxaaeT MHOrooopasie MeTo-
IOB NpuHATUS pemieHud. [IpaBuibHOE ompeneneHne THUIA UCCIeAyeMO MmpoOieMbl BO
MHOTOM OTIpeNIeNsIeT €€ YCIEIHOe peleHne. Tak, eciiu paccMarpuBaeMast 3ajjada MOXKeT
OBITh TpencTaBieHa (OPMAITBHON MaTeMaTHYECKOW MOJENbI0 C KOJHMYECTBEHHBIMH ITe-
PEMEHHBIMH M €JUHCTBEHHBIM KpUTEPHEM, TO AJS BBIOOpA JyYIIMX PELICHUH MOKHO
MPUMEHSTh METOABI onTUMU3auuu. Ecin onucanne mpoOieMbl Ha YHCTO KOJIMYECTBEH-
HOM ypOBHE HEBO3MOKHO, TO 11€JI€CO00pa3HO NOCTPOUTH KAaUECTBEHHYIO MOJIEIb, OMUCHI-
BAIOIIYI0 OCHOBHBIE 3JIEMEHTHI IIPOOJIEMbI U CBSI3U Mexay HUMH. IlogoOHas Monens Mo-
KET HCIOJIb30BATHCS IJIS OLCHUBAHMS IPEANOYTUTEIILHOCTH AJIbTEPHATUBHBIX BapUaH-
TOB HAa OCHOBE JKCIEPTHBIX M M3MEPSIEMBIX (BBIUUCIIIEMbBIX) AAHHBIX, BAXKHOCTH KPHUTeE-
pueB 1 QaKTOPOB, a TAK)KE CTEIIEHHU BIHMSIHHS 3JIEMEHTOB MPOOJIeMbl ApyT Ha aApyra. Ma-
TemaTH4yecKas oopaboTKa MOCTPOSHHOW MOJIENN ¢ TPUMEHEHNEM MPOTPaMMHBIX CPEJICTB
MIOAJEPKKU MPUHATHUS PELICHUH MTO3BOJIIET NOJYUYUTh Pa3BEPHYThIE U MHOTOBapHaHTHBIE
PE3yABTAThl, KOTOPBIE MOTYT MCIIOJIB30BATHCS 715l 000CHOBAHUS IPUHUMAEMBIX PELICHU
WK U1 KOPPEKTUPOBaHUS UCXOXHOU mH(popmanuu. Hanpumep, npu BeIOOpE MHBECTH-
LUOHHOTO PEIICHUS AJISl OLICHKU aJbTePHATUBHBIX BApUAHTOB MOTYT OJHOBPEMEHHO HC-
II0JIb30BAThECS KOJIMUECTBEHHBIE IIOKa3aTeNu (peHTa0eIbHOCTh, 00BbEM NE€PBOHAYAIBHBIX
HWHBECTUIMH) U Ka4eCTBCHHbIE IPU3HAKHU, XapaKTEPU3YIOLINE BO3MOXKHOCTH COBITA MPO-
W3BOAMMOTO TOBapa, MPOU3BOACTBEHHBIH M MHBECTULMOHHBIM pHCK. [Ipeamoururens-
HOCTh aJIbTEPHATUB 10 KAYE€CTBEHHBIM NpU3HAKaM oueHuBaercs JIIIP unu sxcnepramu ¢
NIPUMEHEHUEM CIIELUANIBHBIX METOAMK, MPHU 3TOM INEPEUHUCICHHbIE IMOKA3aTeId MOTYT
JEeTATU3UPOBATHCS 10 TAKOTO YPOBHS, HA KOTOPOM SKCIEPTHI COCOOHBI KOPPEKTHO Olle-
HUTh paccMaTpuBaeMble anbTepHaTHBbl. Hampumep, nokazarens «Bo3MoskHOCTH cOBITa»
MOJKET OBITh YTOUHEH CIICAYIOIINM Ha0OpPOM KPUTEPHEB: IOTCHIHAIbHAS EMKOCTh PhIH-
Ka; I0JIA PBIHKA, KOTOPYIO MOKHO 3aXBaTHUTh, IPOTHO3UPYEMBIH 00BEM TPOJaXK, CTETIEHb
KOHKYPEHITHH.
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CUCTEMHbBIN
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CuCTeMHBIN MOJX0J] K MPHHATHIO CIOKHBIX PELICHHUI JeNaeT 3TOT MPOLECcC YImopsi-
JIOYCHHBIM, MPEBpaIas ero B YeTKyI Mporeaypy cbopa, o0paboTku U aHamu3a uHpOp-
Maruu. ['paMOTHBINA aHANIN3 PaCCMATPUBAEMBIX MPOOJIEM HE JIUIIACT PYKOBOIMTEINS Mpa-
Ba BBIOOpA, a TTOMOTAET eMy 00OOCHOBATH 3TOT BEIOOP M HANTH MPHUEMIIEMBIH KOMIIPOMHUCC
MEXY JIOCTOMHCTBAMH M HEJIOCTATKAMH JIbTEPHATUBHBIX BAPUAHTOB PEIICHHH.

3aga4yn CTPATErMYecKOro IUIAHUPOBAHUS SIBISAIOTCS HauOoJee TPYIOEMKHMH, TaK
KaK BKJIFOYAIOT B ce0sl MPOIEIyphl FeHepaluu 00pa3oB OyayIIero, mpoleaypbl MPOrHO-
3UPOBAHUS ¥ NPUHATHS pelleHui. [[is moIep K mporeccoB CTpaTernyecKoro ImiaHu-
poBaHusi pa3paboTaHbl CIEHATU3UPOBAHHBIC HHTEIUICKTYaIbHBIE CUCTEMBI KOMITBIOTEP-
HOUW TMOJICPKKH, KOTOPBIC MPOILIH MPAKTHYECKYIO anpoOaIfio B TEUCHHE HECKOIbKUX
JIET TIPH PEIICHHUHN 3a/1a4 B TAKUX 00JIaCTsX, Kak S5KOHOMHKA [4, 5], KoHIenTyaaIbHOE Mpo-
eKTHPOBaHUE HOBO# TexHUKH [6, 7], aBropckoe mpaBo [8-10], MeHeKMEHT OpraHu3a-
i [11] u ap.

2. IIporHo3upoBaHye Ha OCHOBe MeTO/Ia aHaIn3a
Mepapxui ¢ AMHaAMUYIeCKVMM IIpeanouTeHUsIMMU
M IpMOpUTETaMI

Meton ananmmza nepapxuii (MAW) [12] ocHOBaH Ha MpeACTaBICHUH 3HAHUH HKC-
NEePTOB B BUJAE HMEPapXHUH ILieJel, (HakTopoB, NEHCTBYIOUIMX CHII (AaKTOPOB), KPUTEPHUEB,
MOJKPUTEPUEB U ANBTEPHATUB. [IpeIOUTEHNS IKCIIEPTOB BBIABISIOTCS C TIOMOILBIO MTPO-
LEeAypHl MapHBIX CPAaBHEHUH JJIEMEHTOB UEPAPXUU HIDKEIIEKAIUX YPOBHEH OTHOCHUTEIND-
HO CBA3aHHBIX C HHUMH 3JIEMEHTOB OoJjiee BBICOKOTO YpOBHS. {151 M3MepeHHs cTeneHu
MPEINOYTUTEIHHOCTH UCIIONB3YEeTCS IIIKaJla OTHOIIEHHH.

Jna xaxnoil Matpuiel napHeix cpaBHeHu (MIIC) BbIuMcnseTcs INIaBHBIM IpaBbIil
COOCTBEHHBII BEKTOP, KOTOPBI MHTEPIPETHUPYETCS] KaK BEKTOP MPUOPUTETOB CPAaBHHUBA-
€MBbIX OOBEKTOB. 3aTeM OCYLICCTBIISCTCS JUHEHHas CBEpTKa NMPHOPUTETOB AJIbTEPHATUB
Ha UEpAapXHUU KPUTEPHUEB, aKTOPOB U Iienedl. MeToa oTinnyaeTcs IpoCTOTONH U JaeT XOpo-
IIIe€ COOTBETCTBHE MHTYUTHBHBIM PEICTABICHISIM.

YcosepmencTBoBaHHbIN MAU ¢ mnHAMHYECKUMH TIPEAIIOYTEHUSIME U IPHOPHUTETA-
MU peaji30BaH B BHJIE WHTEIJIEKTYaJIbHONH CHUCTEMBI MOJJCPKKU TMPHHITHSA peIIeHUI
(MCIIITP). UCIIIIP mo3BossieT pemiath NMPUHIMNHAAIGHO HOBBIE 33Ja4d MPOTHO3HPOBA-
HUS OKCIEPTHBIX MPEANOUYTEHUM, CBSI3aHHBIX C MOJYyUYEHHEM OLIEHOK MPHOPUTETHOCTH
anpTepHaTuB B (hopMe 3aBHCUMOCTEH OT BpeMeHH. [IJi1 3TOro HMCXOAHBIE 3KCIEPTHHIC
OLIGHKH JIOJDKHBI COZEpKaTh MHGOPMALUI0 00 U3MEHEHUH NMPEIIOYTUTEILHOCTH OJHON
aNbTEPHATUBBI Teped IPYrod Ha HEKOTOPOM BPEMEHHOM oTpe3ke. CrenoBaTenbHO,
OTICHKA MPEATIOYTHUTEIIEHOCTH MOXKET OBITh 3a/1aHa He KOHCTaHTOH, a pyHkmuen. [Tlogbop
TakuX (YHKIUA MOXHO OCYIIECTBHUTH, JHOO TPEAOCTAaBUB B PACHOPSHKEHHE JKCIepTa
HEKOTOPYIO (DYHKIIMOHAIBHYIO IKany [12], mu00 myTeM anmpoKCHMAalUU 3KCHEPTHBIX
OLICHOK, TOJIyYeHHBIX B Pa3IMYHbIE MOMEHTHI BpeMeHH [4]. DTu QyHKIHH OTpa)kaioT
MHTYUTHUBHBIE UyBCTBA JIMIA, IPUHUMAIOIIETO PelIeHUs] 00 N3MEHEHNUH B TPEH/E: MOCTO-
SIHHOM, JIUHEHHOM, JIOTapU(PMUYECKOM U 3KCIIOHEHIMAJIbHOM, BO3PACTAIOIIEM 10 Mak-
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CUMyMa M yOBIBAIOLIEM HJIM OIMyCKaloUmleMcsl 10 MHHMMyMa U BO3pacTaroleM, Koneda-
TEJILHOM M, HAKOHEIl, IOITyCKAIOIeM KaTacTpo(uIeCKue N3MEHEHHU .
s iMHAMMYECKHX 3a7ad MaTpHLa NapHBIX CPABHEHUH CONEPKUT (PyHKIMK BpeMe-

HHU B Ka4€CTBE DJICMECHTOB, ITO3TOMY MAaKCHUMAJIBHOC COOCTBEHHOE YHCIIO A a TaKXC

max ?
coOctBeHHbIH BekTop W Takke OyayT 3aBUCETh OT BPEMEHH, T. €.

AW (1) = & (W (). 1)
3mech A(t) — Marpuila mMapHBIX CpaBHEHHH OOBEKTOB, CoepsKamias HH(OpMaIHio 00
M3MEHEHUH TPEANOYTUTENBHOCTH OHON aJlbTePHATHUBHI MeEpes APYyroil Ha HEKOTOPOM
NPOMEXYTKE BpEMEHH, KOTOpast 3a7aHa (yHKIHEH.

Ecnu mopsimok MaTpuisl MapHBIX CPaBHEHUI HE MPEBBIIMIAET YEThIPEX, AJI1 ypaBHE-
HUs (1) MOXKHO TOJNYYUTh aHAIUTUYECKOE perieHue [12]. AJIbTepHATHBHBIM CIIOCOOOM
seisiercss moayuenne A(t) u W(t) uucnennsimu Metogamu [4]. st 3T0ro HEOOXOAUMO
UMETh B PACHOPSHKEHUU WH(GOPMAIUIO O MPEINOYTEHHUSX SKCIIEPTOB 3a ONpeAeTIeHHBII
neproxa BpemeHu. [Ipu HakammBanuu Takoi WHMOpMAIUM B pa3paOOTaHHONW KOMITBIO-
TEPHOM CUCTEME CTAHOBSITCS BO3MOKHBIMHU IPOTHO3UPOBAHME IPEANOYTCHUNA U OLICHKA
OnmKaWIIMX MOCTIeICTBUI MPUHIMAEMbIX PEIICHHUH.

[IponmmocTpupyeM MpUMEHEHHE 3TOTO MOJIX0a K MPOrHO3UPOBAHUIO IPHOPHUTETOB
MIEPCIIEKTUBHOCTY aJIbTCPHATUBHBIX WHHOBAIMOHHBIX TEXHOJOTHH JIIi BHOPO3AIUTHI
(B3C) BBICOKOCKOPOCTHOTO Ha3eMHOro TpaHcmopTa. Mepapxus ¢akTopoB, OeicTBYIO-
IIMX CHJI ¥ KPUTEPUEB 3aJ]auy TIpeJicTaBlieHa Ha puc. 1.

GORYC
MaKpoaKoHOMK- \ TpebosaHua no-
P HTN ) WHsectuymm | P “
deckne haktopel L . s . Kynatenei NO
(_ Mpowssogurenn BIC TexHonoruu ) ~ Npowssogurenn TC )
Poct \ KoHKypeHTo- \ \ {
( ) | ( P ) Crommocts ) { Kauectao
npoM3BoACTea cnocobHoCTL | .
™ ; PbIHKK \ MNpocroTa \ - v Homnwoaoqume \
Mpuboine | ) ) Hagemnocre | &
chuta __M3TOTOBAEHWA _ ) _ cBoWcTBa
MeTannmueckan MHesMaTHYECKHA
AxtueHan B3C

npyHuHa suGpou3onATop

Pucynox 1. Hepapxusa ounamuueckoti 3a0auu gvibopa nepcnexkmusroii B3C
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I'maBHas 1ens 3agauu (HoKyC) — BBIOPATH MPUHIUITHAILHOE TEXHOJIOTUIECKOE pe-
menne B3C, xotopoe OyaeT npeanoYTUTENbHBIM 1 YCTAHOBKH Ha BHICOKOCKOPOCTHBIX
TpaHcopTHIX cpenctBax (TC) B TedeHHe YCTaHOBJIEHHOTO CpOKa IMPOTHO3UPOBAHUS
(6 net). OcHoBHBIC (aKTOPHI, BIMSIONINE HAa TPEIIIOYTCHHS, Pa3MEIIeHBI Ha IEPBOM
YPOBHE HEpapXud. JTO — MaKpPOIKOHOMHKA, HaydHO-TexHmUeckwit mporpecc (HTII),
WHBECTULIMA U TPEOOBAaHUS IMOKYyIaTelIeH TPAHCIOPTHBIX CPEACTB, MPEIBSIBISEMBIC K
BuOpo3amure. Ha BropoMm ypoBHE HepapXuy pacroioKeHbl ITaBHBIE TEHCTBYIOIIUE CH-
ael — npowusBoautenun B3C, mpousBomutenu TC u texnomorum mpoussoactsa B3C.
DNeMeHTHI IaHHOTO YPOBHS BIUSIOT Ha BeiOOp Tuna B3C uepe3 onpezeneHHble TpeOoBa-
HUSI, BBIPOKEHHBIE KPUTEPHSIMH KauecTBa, COCTABISIONIMMH TPETUH YPOBEHb HEPAPXHU.
Ha nocnennem ypoBHe HaxoasTcs anbTepHaTuBHbIE THIIBI B3C.

Ha nepBom stame Oputa pemieHa craTudeckas 3a1ada BeIOOpa JydIIeld U3 paccMar-
pHBaeMbIX aTbTEPHATHB B HACTOSIIMNA MOMEHT BpeMeHH 1.

Ha BTOpOM 3Tame ¢ moMoIbI0 SKCIIEPTOB OBUIH OTpeAeNeHbl MPEAIOITeHNS, 3aBH-
CSIIME OT BPEMEHHU. DTO — CYXKICHHS IKCIEPTOB O MPEAMOYTHTENFHOCTH (PaKTOPOB OT-
HOCHUTEILHO TJIABHOHW IENH U CYXKICHHUS O MPEIIOUYTUTEIHFHOCTA KPUTEPUEB IS TPOU3-
Boguteneit TC u B3C. B ganHOM mpuMepe mpeamnonaaragaoch, 9T0 NPeAnOYTeHNUS, BEICKA-
3aHHBIC SKCHEPTaMU ISl albTEPHATUB MO KPUTEPHUSM TPETHETO YPOBHS HEpPaApPXUH, HE
OyIoyT U3MEHAThCS ¢ TeueHHeM BpemeHu. [lpu 3anonmHenun auHamuueckux MIIC ske-
nepTy OBLIO JOCTATOYHO BHIOPATH BUA M ONPEAETHTH mapamerpsl aust (N —1) 6a3oBbIX
(GyHKuui, TIe N — pasmepHOCTh MaTpuibl. Octanbueie (N° —2Nn+1) 3HaYeHUs Tpearo-
YTEHW{ BBIYMCISUIMCH aBTOMAaTHYECKA Ha OCHOBE 0a30BBIX 3HaueHHWH (AUt0), ncxomas u3
CBOMCTBa OOpaTHON CUMMETPHYHOCTH W IIPEATIONOKEHUS abCOIMIOTHOW COTJIaCOBAHHO-

CTH cyxJeHuil. HadanpHble 3HaYeHH MPENNOYTEHUH ONPENEISINCh IO TaHHBIM CTaTH-
yeckoi 3agaun. [lpumep quramudeckoir MIIC npuBenen Huxe:

DOKYC MaxkposxoHomuxa HTII Hneecmuyuu Tp e6oeanuﬂv
noxkynameieu
Maxpo- 1 1/0.25¢°¢ Auto 1/(0.2—-0.05t +0.08
OKOHOMUKA
HTIT 0.25e" 1 0.2-0.18t +0.15t* Auto
Uneecmu- Auto 1/ (0.2—0.18t + 0.15t?) 1 Auto
yuu
Tpebosa- 0.2 —0.05t + 0.08t? Auto Auto 1
HUsl NOKy-
nameieti

ITonydenHsie pe3ynbTaThl TOKa3aHbl Ha puc. 2 U 3. 13 puc. 2 BHUIHO, YTO BaXKHOCTh
HAyYHO-TEXHUYECKUX WHHOBALMH B OyIyIieM 3aMeTHO Bo3pacTaet. [IpumopureT TpeboBa-
HUW TIOKyTaTeNlel yBEIMUMBACTCA B TEUEHHWE CPOKA MPOTHO3MPOBAHUS HEMHOTO ciiadee.
OTHOCHUTENIbHAS 3HAYUMOCTh HMHBECTOPOB U MaKPOIKOHOMHUCECKUX (PAaKTOPOB CHUYKACTCS
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B 6y2[yIJ_ICM. Taxkoit OPOrHo3 MOXHO CUHUTATh AOCTATOYHO ONTHUMUCTUYCCKUM. OH cooT-
BETCTBYCT TCHACHLUAM CTaOUIIBHOTO YKOHOMHYECKOTO pocra.

0,5 1

0,45 = —— Makpo3KOHOMHUKA
0,4

1T 4
0,35

0,3 M | « <=« HTII
0,25 7%—4

0,2 ]
015 o R HuBecTops!

g
0,1 M

0,05 G TpeOOBaAHUS
0 ' ' ' ' MOKynaTene

Pucynox 2. Hzmenenue npuopumemos paxmopos 60 8pemeHu.

0,5 |

0,45 -
0,4 T—

0,35 1 S~

\ —— [IpyxunHas
0.3 | — .
0,25 —#— [IneBMaTHueCKas

0,2
0,15
0,1
0,05

AxrusHas B3C

Pucynox 3. HUsmenenue 2nobanbHbix npuopumemos aibmepHamus 60 6pemMeHu

['mo0anbHbIE TUHAMHYECKUE NPUOPUTETHI AJIbTEPHATUB, BBIYUCICHHBIC C YYETOM
ONMCAHHBIX U3MEHEHUN NMpeAnouTeHui (puc. 3), HarJIAIHO AEMOHCTPUPYIOT BO3pacTaHue
MPEINOYTUTEIHLHOCTH MPOU3BOJICTBA CIIOKHON M KOHKYPEHTOCTIOCOOHOM MPOIYKIMH (aK-
tuBHas u mHeBMarndeckas B3C) nepex npoctoii u aemesoii (npyxxunHas B3C) B Oymy-
memM. HeBwicokuit mpuopurer nHepMarndeckux B3C B maHHOM ciiydyae oOBsICHSIETCS OT-
HOCHTEIIBHO BBICOKOM CTOMMOCTBIO U HU3KOW HAJIE)KHOCTHIO CHCTEM JJAHHOTO Kjacca.

Takum oOpa3om, IpUHUMAS JOJITOCPOUHBIC PEIICHIS, BaXKHO YIYUTHIBATH TCHICHIINH
W3MCHCHHS TPEAIIOUYTEHUN C TEUEHWEM BPEMEHHU. ODTH TCHICHIIMM MOKHO BBHISIBUTH Ha
OCHOBE PEJICBAHTHBIX CTATUCTHUYECKUX MaHHBIX. ECIM TakoBble OTCYTCTBYIOT, TO JHUHA-
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MUYCCKUC 3aJa4u MOT'YT OBITH PpCUICHBI HA OCHOBEC 000CHOBAHHEIX THUIIOTE3 00 M3MEHE-
HHUHA HpeﬂHO‘lTeHHﬁ.

3. [IporHo3mMpoBaHMe Ha OCHOBE MeTO/Ia aHAJIMTUIECKNX ceTert

Meron anamutudeckux cereit (MAC, ANP) ssisercs o6o6mennem MAU Ha cete-
BbIE MOJIEIH TIPOOJIEM MPHHSATHS PEIICHNH, B KOTOPBIX YYHUTHIBAETCS B3AaUMHOE BIIMSHUE
1esei, akTopoB, kpurepueB U anbTepHatuB [13]. B MAC uepapxus 3aMeHSETCS CEThIO,
pu 3TOM, Kak U B MAW, sKcriepTHBIE CYXACHUS HHTETPUPYIOTCS ONpPEaeIeHHBIM 00pa-
30M JUIS TOTO, YTOOBI OJIYYHTh 0000IIEHHBIC 3HaYCHHS IPpUopuTeToB. KoMana skcnep-
TOB BhIpa0aThIBAET MIKAITY JIJIS OLEHKHU CYXKIACHUH, HA OCHOBE KOTOPBIX BHIOMPAETCS OJHO
Tydlliee pelieHne Wik PaHKUPYEeTCs MHOXKECTBO JIOMYCTHUMBIX BAPHAHTOB, IPU 3TOM pe-
CYPCBI PACIIPENIENSIOTCS MTPOMOPIIUOHAIBHO ITOTYYSHHBIM ITPHOPHUTETAM.

AKTyanpHOCTh HCMOIb30BaHua MAC 00ycioBieHa TEM, YTO MHOTHE IMPOOIEMBI
MIPUHSTHS PEIICHUN HENb3d NPEICTaBUTh HePAPXUIECKUMHU CTPYKTYpPaMH, TIOTOMY 4YTO B
HUX CYHICCTBYIOT 3aBUCUMOCTU U B3aPIMOI[CI7[CTBH;I MECKAY 2JICMCHTAMU pa3HbIX ypOBHCﬁ
uepapxuu. CyniecTBYIOT 3a/1a4H, B KOTOPHIX HE TOJBKO BaKHOCTh KPUTEPHEB BIUSIET Ha
MIPUOPUTETHI ANBTEPHATUB (KaK B UEPAPXHAX), HO TAKKE BAXKHOCTh AJIbTCPHATHB BIIUSCT
Ha pUOPUTETHI KpuTepueB. OOpaTHast CBSI3b NO3BOJSET HAM BBECTH B CTPYKTYPY MPHHS-
TUS pemIeHus: PakTOpbl, yIUTHIBAIONINE OYyIyIee, U OMPEAETUTh OTUTHKH JOCTIKEHUS
xkemaemoro Oynymiero. CTpyKTyphl pemieHnid ¢ OOpaTHBIMH CBSI3IMHU HEJB3s JIMHEHHO
YHOPSAIOYHUTh CBEPXY IOHH3Y, OHH TMPEACTABISAIOT COOOH CeTH, COAep)KallUe LUKIbI U
O6’I)€)II/IH$IIOHII/IC DJICMECHTHI HpO6jIeMI)I B KOMIIOHCHTBI, KOTOPBIC MBI YK€ HE MOXKEM
Ha3bIBaTh YPOBHAMU. KpoMe TOTro, B HUX MOTYT IIPHUCYTCTBOBAThH METIN 0OpaTHOI CBA3H,
OTpaXKaIOIME B3aUMHOE BIIMSHUE JJIEMEHTOB OJHOTO KOMIOHEeHTa. [Ipo0ieMbl IpuHATHS
pelIeHuH, BKIIOYAIONIMe O0paTHbIC CBS3M, YacTO BO3HUKAIOT Ha MpakTHKe. [10CKONBKY
Hanu4yre OOpaTHBIX CBS3eH MPUBOIUT K BO3HUKHOBEHHWIO IIUKIIOB, U, CJIEIOBATEIBHO,
0OECKOHEYHBIX MapIIPYTOB, TO BO3HUKAET HEOOXOIUMOCTh TPUMEHEHHS 00Jiee CI0XKHOTO,
yeM B MAU, anroputMma BbIYUCiIeHUs IpuopuTteToB. OIHAKO UCKYCCTBEHHOE ITPeo10JIe-
HUE CIIOKHOCTH ITyTEM CBEIEHHS MPAKTHIECKUX 33/1ad K MPUMHUTHBHBIM CTPYKTypaM He
MO3BOJISIET HAJCATHCS Ha TIONyYEHHE PE3yJIbTaTOB, KOTOPHIE aJeKBATHO OTPAXKAIOT pe-
AIBHOCTb.

B o6miem ciyyae, ceTh COCTOUT U3 KOMIIOHEHTOB M 3JIEMEHTOB, KOTOPBIC COJIePIKaT-
csl B 9THX KOMIOHeHTaX. Ho mpu cozmanum CTpyKTyp Uil MOAEIHPOBaHHs poOiIeM Mo-
TYT UCIOJIB30BAThCS COBOKYMHOCTH KOMIIOHEHTOB — TOZCHCTEMBI. Takum oOpa3om, B
MIOPSZIKE YMEHBIICHHS pa3Mepa MOXKHO BBIJICIIUTh: COOCTBEHHO cucmemy, COCTOSIIYIO U3
TIOJICUCTEM; HOOCUCHEMbl, COCTOSIIIAE W3 KOMIIOHEHTOB; U KOMNOHEHMbl, COIEpKAIINe
MHOJKECTBA d1emMeHmos. IIpearnonoxum, 9To ceTeBast CTpyKTypa MPUHITHAS PEUISHUs CO-

JEpKUT N KOMIIOHEHTOB, KOTOpble OyneM obo3nHauate C,, h =1, m. BausHus, kotopsie

OKa3bIBAOT 3JICMCHTBI HCKOTOPOI'0 KOMIIOHCHTA HA APYTUC 3JIEMCHTLI B CUCTCME, MOKHO
npeaACTaBUTb BCKTOPAMH IIPUOPUTCTOB, IMOJTYUYCHHBIMHU HAa OCHOBC IAPHBIX CpaBHeHHﬁ,
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kak B MAI. B3auMHble BIMAHUS 3JIEMEHTOB B CETH MOXKHO MPEICTaBUTH CIEAYOLIEH
cynepmampuyet.

Cl CZ C:m
ell e12 ) elnl e21 e22 'e2n2 eml em2 e emnm
e11
c, W, W, W,
elnl
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€22 W, W, W
21 22 2m
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Kaxnprii cronben B marpuue W, mpeacTasiser coOO0H INIaBHBIA COOCTBEHHBIH BEKTOP

BJIMSIHUSL 3JICMEHTOB I-TO KOMIIOHCHTA CETH Ha DJIEMEHTHI j-r0 KOMIOHEeHTa. Hyiembie
3JIEMEHTHI BEKTOpa COOTBETCTBYIOT AJIEMEHTaM, HE OKa3blBaloIIMM BiusHUA. [loaTomy,
MIPOBO/IA MapHbBIE CPABHEHMS, MBI MCIIOJIb3YE€M HE BCE 3JIEMEHTHI KOMIIOHEHTA, a TOJBKO
T€, KOTOpBIE UMEIOT BIUSHUE.

Pewienue cereBoit 3amaun CBOAUTCS K BBIUMCICHHUIO MPUOPUTETOB BCEX AJIEMEHTOB
cynepMmarpuilbl. OgHAKO OOpaTHBIE CBS3HM NPUAAIOT CETEBBIM 3ajadaM TUHAMHYECKUI
XapakTep, T. €. 3HAYEHUSI IPUOPUTETOB CTAHOBSITCS HEONPEAEIECHHBIMHU H3-32 B3aUMHOI'O
BIIUSIHUSA 37eMeHTOB. [loaTOMY 114 OTy4YeHUs: OTHO3HAYHOrO pe3yJbTaTa CylepMaTpUILy
MOCIIEZIOBATENILHO BO3BOJAT B IIEJIOYMCIICHHBIE CTETIEHU 10 TeX MOp, MOKa He OyAeT Jo-
CTUTHYT Tpenen. Ho mpenBaputeabHO cynepMaTpUIly MPUBOIAT K CTOXaCTUYECKOMY BH-
Iy, 4TOOBI CyMMa 3JIEMEHTOB B Ka)KAOM cToJOle Oblia paBHA equHuue. s 3TOro Bek-
TOPBI IPHOPHUTETOB 0J10K0B W;; YMHOKAIOT Ha HOPMUPOBAHHBIE BECOBBIE KOO HULIHMCHTBI

COOTBETCTBYIOIMX KOMIOHEHTOB C,. ITomyuuTs 3TH KO (PUIMEHTH MOXHO ITyTEM BBI-

YHCJICHUS! COOCTBEHHOI'O BEKTOpa MaTpHIbl HNapHBIX CPaBHEHHH KOMIIOHEHTOB. B pe-
3yJNbTaTe MOJIyYaCTCs 36€UleHHAs CynepmMampuya, KOTopas SBISETCS CTOXaCTHYECKOIl.
OJeMeHTHI NpeNesIbHON CylepMaTpulbl (IIpeAeIbHbIE IPUOPUTETHI) HHTEPIPETUPYIOTCS
KaK Mpe/ebHbIE OLEHKU A0JITOBPEMEHHOI0 BIMSHUS KaKJOT0 JI€MEHTa CUCTEMBI Ha BCE
OCTaJIbHBIE 3JIEMEHTHI.

CynepMaTpuily BO3BOJST B CTEIICHH, YTOObI YBUAETH PACHPOCTPaHEHHUE BIUSHUS 10
BCEM BO3MOKHBIM MapIuipyTaMm rpada BIUSHHHA, KOTOPOMY COOTBETCTBYET CylepMaTpH-
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1a. DJEMEHThl B3BEUICHHON CyNepMaTpHIlbl MMOKa3bIBAIOT HEMOCPEICTBEHHOE BIIMSHUE
Ka)XJIOTO 3JIEMEHTa CUCTEMBI Ha BCE ApYrHe 1eMeHThl. Ho OfMH 3IIeMEHT MOXKET BIHSThH
Ha JPyroill KOCBEHHO, Yepe3 HEKOTOPBIH TPETUH 3JEeMEHT, KOTOPBIH, B CBOIO OYEpelb,
BJIMSAET Ha BTOPOH. [loTeHIManbHO MOXKET CyIIeCTBOBATh MHOXKECTBO TAKMX TPAH3UTHBIX
aneMeHTOB. [103TOMy HEOOXOIMMO PacCMOTPETh BCE BO3MOXKHBIE MApIIPYTHl BIUSHUS
yepe3 TpaH3UTHbBIE 37eMeHThl. OLIeHKY KOCBEHHOTO BIHMSHHS BO BCEX IMapax 3JIEMEHTOB
yepe3 OAWH MPOMEKYTOUHBIH 3JIEMEHT MOXHO IMOJIyYUTh, BO3BENS B3BEIICHHYIO CyIEp-
Matpuiy B KBagpaT. s Toro, 4ToObl OLEHUTH BCE BO3MOYKHBIE BIMSHUS B aHATUTHYE-

o H k
CKOW CETH, HY)KHO BBIYHCIIUTE MPEIEI l!ImW . VI3 MaTeMaTH4eCKOro aHainu3a U3BECTHO,
—>0

YTO, €CJIM TOCIEeI0BATEIbHOCTh CXOJUTCA K Mpeey, TO €€ Ye3apoBcKas cymma (mpezen
CpeaHero 3HadeHus mociemoBaTenbHOocTH W3 N cremeHedl  cymepMaTpHiibl

. N
l|<Im(1,/ N )ZHW K cxommTes K TOMy ke caMoMy mpezneny. Tak Kak mMocieoBaTebHOCTD
—>0 _

3aJlaHa TeJIOYMCIICHHBIMHA 3HAUYEHUSMH TI0Ka3aTellsl CTENIeHH MAaTPHIIbI, JOCTATOYHO BBI-
SICHUTh TIPEJENIbHOEe 3HAYCHUE ITOH CTemeHH. MOXKeT OKa3aThCsl, YTO IOCIIEIOBATENb-
HOCTh CXOJUTCSI HE K €IWHCTBEHHOMY MpEelTy, HO CpeJHee 4e3apOBCKHX CyMM, COOT-
BETCTBYIOIINX Pa3IMIHBIM ITpeJIeIaM MOCIe0BaTeIbHOCTH, JaeT €AMHCTBEHHBIN TIPeelt.
O6a 3TuX cirydas MOTYT UMETh MECTO MPH BO3BEICHUU CYyTIEPMAaTPHI] B CTCTICHH.

Takum 06pa3om, crocod BEIYUCICHHS IPUOPUTETOB BO3JICUCTBHSI 3aBUCHUT OT CTPYK-
TYpBI CBsI3ei siemMeHTOB 3amauu. DopMupoBaHHE CTPYKTYPHI SIBISETCS CIOXKHBIM IPO-
[[ECCOM, KOTOPBI MOXKET MPUBOUTH K Pa3IMYHBIM pe3yJibTaTaMm. DTOT MPoIecc TpedyeT
rIyOOKWX 3HAHWN TMPOOIEeMHOI 00JacTH M PaCCMOTPEHHsT MHOXKECTBa BapwaHTOB. Jliist
obOecrieueHus] TaKoH BO3MOXKHOCTH HEOOXOIWMa KOMITBIOTEpHAs M WH(OpMAaIMOHHAs
noanepkka. Ha 6a3e Merona aHaimza ceTeit ObpII0 pa3paboTaHo IMporpaMMHOE odecTiede-
HHUE, KOTOPOE UCTIOIH30BAIOCH B MIPOIECCE PEIISHI 3a/1a4 aHAIHN3a CETEBBIX CTPYKTYP.

PaccMoTpuM noaxon K IMPOTrHO3UPOBAHMIO CTPATETMYECKUX HamepeHuil Poccum 1o
npobsieme Beryienus B BTO, koTopsiii 6611 ocymiecTriieH B 2004 roy 0JHOH U3 WHHO-
BaIMoOHHbIX koMmanuii [14, 15]. Tlens mpoBeEHHOTO KOMITAHWCH UCCIECTIOBAHUS ObLIA
chopMyIMpoBaHa KaK MHOTOACIIEKTHBIN aHaM3 pelieHus o Berymienuu Poccun B BTO
C YYETOM B3aWMHOTO BIIMSHUS OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB MPOOJIEMBI, HAPaB-
JICHHBII Ha BBHISBJICHWE JYYIIUX AIbTEPHATUB M HanOoliee BaXHBIX (akTopoB. Mozens
BKJIIOYACT IIATHh HanboJiee BaXKHBIX, C TOUYKH 3PCHHSI MHHOBAIIMOHHONH KOMITAHWUU, TPYIIT
(hakTopoB (CTPYKTYpPHBIX JJIEMEHTOB), ONPEACNSAIONINX AaHAJHU3UPYEMOE pelIeHne
(puc. 4).

Jlaxxe 3Ta ynpoleHHast MOJENb IEMOHCTPUPYET CI0KHOCTh pacCcMaTpUBaeMoi Mmpo-
OJIeMBI ¥ BCIO YCJIOBHOCTH YacTO YIMOTPEOIIEMOro TEPMHUHA «ONTHMAJIbHOE PEIICHUE).
Ha cnenyromem mare aHanusza ¢ MOMOILIBIO MAPHOTO CPAaBHEHUS 3JIEMEHTOB KIIACTEPOB,
TIOJIBEP’)KEHHBIX BIIMSHUIO, OIICHWBAJACh WX MPEINOYTHTEIHHOCTh, BAXKHOCTh HJIM CTE-
TIeHb BIUSHHS OTHOCHTEIHHO JIEMEHTOB BIMSIONINX KiacTepoB. [Ipu sToM mcmonp3oBa-
JIUCh CYXKICHHUS SKCIIEPTOB, BHIPAXKCHHBIC B LIEJI0YMCICHHON NeBATHOAILHOM IIKaJIe OT-
HOIIEHUH.
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Pucynox 4. Cmpyxmypa xauecmeennoii mooenu pewerus o ecmyniesuu Poccuu ¢ BTO

Ha nepBoM 3Tare BBISBICHUS 3KCIIEPTHBIX CYKICHUH OLIEHUBAJIOCh B3AaUMHOE BIIUSI-
Hue rpyni. /i 3Toro noTpeboBanoch 3al0NHUTh MATh MaTPHIl HapHBIX CPAaBHEHUH (IO
KOJIMYECTBY TPYII, UMEIOIINX BIUSHUE Ha Apyrue rpynmnsl). [Ipy 3anogHeHnn MaTpHIib!
YHCcIaMu U3 IeBATHOAIUTBHOM MIKaJIbl SKCIIEPTHI OTBEYaM Ha Bompoc: «Ha kakoit u3 aAByx
CpaBHHBAEMBIX KJIACTEPOB (Ipymi) OoJbiie BIuseT Kiactep «eidcTBus»?

Crnenyronuii 3Taln METOIMKH aHAJTUTUYECKUX CETEH 3aK/II0UaeTcsl B CPaBHEHUH dJle-
MEHTOB T'PYIII, HOJBEPKEHHBIX BIMSAHUIO APYTHX 3JIEMEHTOB. DTOT JTaIl ABJISIETCS 10CTa-
TOYHO TPYIJOEMKHM, TaK KakK 3/ech NMOTpe0OBaJOCh 3amoiHUTh 112 martpuu napHbIX
CPaBHEHUH M, KPOME TOTO, OTIPOCUTH HECKOIBKHIX 3KCIIEPTOB C LEIBI0 OIEHKH YCTONYH-
BOCTH TIOJy4aeMbIX pe3ynbTaToB. Hrpke mpuBeneH mpuMep 3aroHEeHUs MaTPHIBI map-
HBIX CPaBHEHUH IS 3eMeHTa akTopa «CellbcKkoe X034HCTBO» KiacTepa «AKTops». [Ipu
OIIGHKE CTEMEeHH BIHAHUSA akTopa «Cenbckoe XO035CTBO» Ha OCTATBHBIX aKTOPOB 3a7a-
Bajica Bonpoc: “Ha kakoro u3 IByX CpaBHHUBAE€MBIX aKTOPOB B OOJIbIIEH CTEIICHH BIIUSET
akTop «CenbCKoe X035ICTBO» M Ha CKOJIBKO B OonbLien?”

PesynpraT 00paboTKK MaTpHIIBI TOKAa3bIBAET, YTO CEIHCKOE XO3AHUCTBO OOIbBIIE BCe-
ro BiusieT Ha akTop «Hacenenue» u MeHsIie Bcero Ha aktop «BTO»:
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AHAJIN3
CeJbc Koe Banku I[Ipoussooum Beicokue Hexonxypenmocno Hacenenue Ionumu Ipouszeooum BTO W
X0351HCTB O eu IHeP2UU MEeXHONL02U cobHbie Kl enu ycnye

u npouszeooumenu

Banku 1 1 3 172 14 1 1 9 [0,1032
Tpoussodumenu 1 3 1/2 14 1 1 9 [0,1032
Hepauu
Buicokue 1 1/6 1/9 1/3 1/3 3 [ 0,0356
mexHon02UU
Hexonkypenmo- 1 1/2 2 2 9 [0,1887
cnocobuvle
npou3zeooumenu
Hacenenue 1 4 4 9 (0,3465
Tlonumuxu 1 1 9 10,1032
Tpouseooumenu 1 9 10,1032
yenye
BTO 1 [0,0163

Ouenka cornacoBanHocTH cyxaeunii CR=0,0209 (zonyctumoe 3nauenue <0,1)

N3 BEKTOpOB NPUOPUTETOB, BBIYMCICHHBIX IS BCEX MATPHULl MAPHBIX CPABHEHU,
(dopmupyeTcs cynepMarpuiia, MaTeMaTHueckas o0pa0oTKa KOTOPOH MO3BOJSET IMOJY-
YUTh PE3YJIbTAT B BUJE BEKTOPA IIPEAEIbHBIX IIPUOPUTETOB BCEX 3IEMEHTOB paccMaTpu-
BaeMol mpoOieMbl. 3HaYCHUS MPeeNbHBIX IPUOPUTETOB HHTEPIPETUPYIOTCS B 3aBUCH-
MOCTH OT IOCTaBJIEHHOM LIEIW U BOMPOCOB, KOTOPHIE 3a1aBallCh MIPH 3allOJHEHUU MaT-
pun. B maHHOM ciydae BBICOKHE 3HAYCHHUS NIPUOPUTETOB OyAYyT COOTBETCTBOBATH 3Jie-
MEHTaM, Ha KOTOPHIC B HAHOOJBITICH CTEMEHN CKa)XeTcs pemnienne o Beryuieann B BTO.
B rpymnne anprepHaTuB HauboJiee NPEANOYTHTENbHAS B CBETE BHICKA3aHHBIX IIPEIIOUTe-
HUIl U BIMSHUN anbTepHaTHBA OyAET UMETh CaMbIil BBICOKUI MpeAeIbHBIN MPHOPHUTET; B
TpyIIe aKkTOPOB CaMblil BHICOKHMH MPUOPUTET OyAET COOTBETCTBOBATDH 3JIEMEHTY, JJIS KO-
Toporo nocneactsus Berymienus B BTO nauboinee 4yBCTBUTENbHBI; BHICOKHUE TIPHOPHTE-
THI Cpeay JEHCTBUN YKa3bIBalOT HAa CaMble AKTYAJIBHBIE U3 HUX; BBICOKHE 3HAYCHUS IIpe-
JENbHBIX IPUOPUTETOB BO3MOXKHOCTEH 1 PUCKOB FOBOPSAT 00 MX BaXKHOCTH U1 aKTOPOB U
KOCBEHHO CBUETENBCTBYIOT O BEICOKOIM BEPOSITHOCTH UX HACTYIIJICHHS.

Ha ocHOBe 3KCHepTHBIX OIIEHOK BIIMSHHUS OAHHUX JJIEMEHTOB Ha Jpyrue ObUIH BBI-
YHUCIIEHBI IPUOPHUTETHI BIMSIHNAA (PAKTOPOB HA DJIEMEHTHI BceX KiacTepoB. [lomydeHnHbie
pe3yabTaThl MOKa3aHbl HA PHUC. 5, I7Ie MOXKHO BHAETH, 4TO (aKTOPHI, IpeACTaBICHHbIC
rpaduKamMH, OKa3bIBalOT HEOJMHAKOBOE BIMSAHUE HA DIIEMEHTHI IPOOJIEMBI, PaCIIOIOKEH-
HBIE IO KPYTOBOM OCH.

Ha puc. 5 M0HO 3aMeTUTh HEKOTOPBIE 3aKOHOMEPHOCTH, HAIIPUMEp, PEBATUPYIO-
Iiee BIUSHME adbTEPHATHB Ha NEWCTBHA U PUCKH, ONpEAEIAIONice BIUSHUE aKTOPOB Ha
anpTepHaTuBEL. KpoMe TOro, MOXHO 3aMETUTh, YTO HauOOJIbllee BIMSHUE HA BO3MOXKHO-
CTHU UMEIOT JICUCTBUSI, & MHEHUSl aKTOPOB ONPEIEISIFOTCS BIUSHUEM BO3MOXKHOCTEH U
puckoB. HabnroiaeM HHTEpECHBIH QakT, cpaBHUBAs (PAKTOPHI, BIUSIOIIAE HA BOZMOXKHO-
ctu U pucku. [IpeBamupyrolnee BIHMsSHUE HAa BO3MOXHOCTUA MMEIOT JECHCTBUS, a HA PUC-
KA — aJlbTepPHATUBBL. JTO CBHIETEIBCTBYET 00 YCIIOBHOM XapaKTepe BO3MOXKHOCTEH U
ClIy4aiHOU mpupoje puckoB. PaccmaTpuBaemble NEHCTBUSI MPEIOCTABISIOT ONpPENEICH-
HbIE BO3MOXHOCTH aKTOpaM, M, XOTs 3apaHee HEU3BECTHO, CMOTYT JIM OHM UMM BOCIIOJIb-
30BaThCs, 3[1€Ch MOXKHO HAOJIOAATh CBOMCTBEHHBIN YEJIOBEKY ONTUMHUCTHYECKHH MOIXOM
K OIIEHKE BO3MOJKHBIX BBIMTPBIIIEH, KOTOPBIN MIPOSABISETCA B TOM, YTO ACHCTBUS ONpeEc-
JISIFOT IPUOPUTETHI BO3MOKHOCTEM.
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[IpenenbHBIA pe3ynbTaT XapaKTepU3yeT BKJIa] KaKAOTO U3 PacCMaTpUBAEMBIX (ak-
TOPOB B IJIaBHYIO LI€Jb, KOTOPAs 3aKJI0YaeTCs B IPUHIATUU COTIACOBAHHOIO PEIIEHHS O
Berymennn Poccun B BTO ¢ yueToM B3amMHOTO BIUSHUS (DaKTOPOB. DTOT pe3yNbTaT
Ipe/ICTaBIIeH Ha pUC. 6, KOTOPHII MMOKA3bIBAET, YTO B HAHMOOJBIIIEH CTETIEHH 3TO PEeIICHUE
HOBIMAET Ha aKTOPBI: CEJIBCKOE XO3AHCTBO, MPOU3BOAUTENN BBICOKOTEXHOJIOTUYHOW U
HEKOHKYPEHTOCTIOCOOHOW NpOoAyKIuHu. JIydIlMMU ajdbTepHATHBAMH C YYETOM KOJUICK-
TUBHOTO MHEHHS U B3aMHOTO BIIMSHUS aKTOPOB SIBISIIUCH akTOpsl «BerynmaTts B 2008» u
«Bcrynats B 2013», nmeromuye NpuMEpHO OJMHAKOBBIE MpHUOpUTETHL. Hambosee akTy-
IBHBIM JICHCTBHEM SBIIICTCS PECTPYKTYpH3aLus 3KOHOMUKH. C HEOOIBIIMM PEBOCXOA-
CTBOM HaJ OCTAJIBbHBIMH MO>KHO BBIJEIUTH ABE HanOoJjee NMPUBJICKATEIbHBIX BO3MOXKHO-
CTH — TNIPUTOK MHBECTHLMI U pacimiupeHue poiHka. Haubosee BeposiTHbIE PUCKH — 3TO
yMEHBIIIEHHUE JI0JIeH PBIHKA U CBSI3aHHBIE C HUM PUCKH CHIDKEHUS 3aIlUTHI TPONU3BOIHTE-
JIel, pocTa LieH U HeI0OpOCOBECTHON KOHKYPEHIIUH.

[TomyueHHBIN pe3yabTaT SBISETCS ONpPENSIIEHHBIM KOMIPOMUCCOM HMHTEPECOB BCEX
Y4aCTHUKOB, BOBJIEUEHHBIX B pelleHue mnpodiemsl. Clenyer 3aMeTHTh, YTO 3TOT KOM-
NPOMHCC JTOCTUTHYT HE HA OCHOBE KaKOTr0-IMOO MPHHIUIA YCPETHEHUS! MHEHUH ydacT-
HUKOB, & B pe3yJbTaTe yuyeTa MX B3aUMHOTO BIMAHMA. Hamnume 3aMKHYTBIX KOHTYpOB
BIIMSHUS Ha puc. 4 nenaer 3ajady TUHAMHYECKOW B TOM CMBICIIE, YTO KaXXIbIH BIMSIO-
I 3JIEMEHT IIOABEPraeTcsl BIUSHUIO IPYTHX 3JIEMEHTOB, BCIEICTBHE YETO IPUOPUTETH
MOCTOSIHHO M3MeHs0TCsA. OIHAKO 3TO MPOUCXOJUT HE OECKOHEYHO, a MIPUBOJUT HA ONpe-
JISJIEHHOM 3Talle K HEKOTOPOMY yCTONYMBOMY HaOOpy 3Ha4eHHH MPUOPUTETOB, KOTOPHIE
3aTeM OCTAIOTCS IOCTOSIHHBIMU (CM. pHC. 6).

Takum 06pa3oM, B3aUMHBIEC BIUSHUS SJIEMEHTOB CTAOMIM3UPYIOTCS, YTO MOKHO WH-
TEPIPETUPOBATh KAaK KOMIIPOMHUCC M KaK NMPOTHO3 yCTOWYMBOTO COCTOSIHHS, KOTOPOTO
MOXeET JOCTUTHYTh paccMaTpuBaeMas CUCTEMA.

4, HPOFHOSVIPOBaHVIe MHCTPYMEHTaMM IKCIIEPTHBIX CUCTEM
C HEUYETKMM JIOTMYECKMM BbIBOJOM

OkcneptHble cucteMbl (JC) OCYIIECTBISIOT MOIAEPKKY MPOLECCOB MPUHSITUS pe-
IIEHUH MyTeM MOJEIMPOBAHMS PACCYXJAECHUH Ha OCHOBE JKCIEpTHHIX 3HaHWH [16]. B
CBSI3U C 3TUM Hojb3oBaTeneM DC MOXeT OBITh YeIOBEK, He 00anaromuii KBanupukamm-
el FKcIepTa.

O0os0uKa 3KCIIEPTHON CHCTEMBI C HEYETKUM BbIBOJIOM «Heuerkas yoruka» paspa-
0aTeIBaach I MUCCIIENOBAaHHUS IPUMEHEHHS HEUETKOIO JJOIMYECKOTO BbIBO/A B 3afadax
HPUHATHS PEIICHUH, THArHOCTHKK U TporHo3upoBanus [17]. Cuctema «HeueTkas noru-
Ka» CrocoOHa OCYLIECTBIISATh HEUYETKUH JIOTHYECKHH BBIBOJ Ha IOCIENI0BATEIHbHOCTH
MpaBwJI, 331aHHOM 1T0JIb30BaTeNIeM. BrIunciieHus B mpoliecce JJIOrHYecKoro BEIBOIA MOTYT
OBITH peanrn30BaHbl Pa3INUHBIMU CIIOCOOAMHU.

Cucrema «Heuertkast joruka» o0ecreynBaeT cielyone OCHOBHbIE ()YHKLIUHI: BBOJ
JIMHTBUCTHYECKUX MEPEMEHHBIX; BBOJ 3HAUYEHHH JMHI'BUCTUYECKUX IIEPEMEHHBIX B Ipa-
(hmyeckoM BHIE; XpaHEHWE, TONCK U MOAM(DHUKAINIO JTMHTBUCTHYECKUX TEPEMEHHBIX U
VX 3HaY€HUH; BBOJ, XpaHEHHE, MIOUCK M MOAM(DHUKAIMIO MPABWII PA3NAIHON CTPYKTYPHI;
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BBIIIOJIHCHHUEC HCUYCTKHUX BBIBOJOB C HMCIIOJIB30BAHUEM PA3JIMYHBIX CII0c000B peam3anuu;
COXpaHCHHUE IPOMEKYTOYHBIX PE3YJbTATOB B IMPOLECCC JIOTMYCCKOTO BbIBOAA C LICIIBIO
IMMOCTPOCHUS LNETIOYCK BBIBOJOB.

Heno6pocoBecTHas KOHKY p SHIUS

Pocr nen

CHIDKEHHE 3alIUThl P OCCUHCKHX TP OM3BOUTEIICH

'Y MeHbIIeHHE T0JIEH P bIHKA

[Totep s He3aBHCUMOCTH

I'ubenps np ousBoCTBA

[TosiBIeHHE HOBBIX TOBAP OB U Y CIy T BHICOKOTO
Kaqecm%acm

Wp CHHE P bIHKA

M HHOBAIMOHHBIH p OCT

[TpuToK MHBECTULMI

Pocr 3ansiTocTn

Poct KOHKY p €HTOCTIOCOOHOCTH P OCCHHCKUX TOBAp OB

JleOrop okp aTi3aryst

He Berymars |

Berynurs B 2013

Berymuts B 2008

Berymuts B 2006
BTO

Ccepa obciy sxuBaHUS
[Momurnkn

Hacenenng
I1p on3BOAUTEIH HEKOHKY P EHTOCTIOCOOHOM

Oy KIIUH
P )ébICOKI/Ie TEXHOJIOTUH

0,0634
0,068
[Tp on3BoAMTENH 3HEPTHH U IICHHBIX P ECY P COB

banku

CenbCcKoe X03sIHCTBO i 0,0625

M HOT'OCTOP OHHHE TOPT'OBBIC IIEP ErOBOP bl

[ToaroroBka kajip oB

PectpykTypusaius 5KOHOMUKH 10,0324

3MeHenne 3aK0HOAATENbCTBA :ﬁ:ﬁ] 0,0209

0 00 002 003 004 005 006 0,07

Pucynox 6. Ilpedenvhvie npuopumemsi paxmopos, xapaxmepusyloujue ux 6kiao 6 2laeHyIo yeib

PaspaboTanHas cucTemMa BBINMOJIHSCT JOTHUECKUE BBIBOJII HA OCHOBE KOMITO3UIIHOH-
HOTO MpaBuiia BeIBoAa — HeueTkoro aHanora MODUS PONENS:

B"'=A0R,
rie B" — npubmmkeHHoe 3akmoueHne; AT — HeYeTKoe TPeCTaBIeHHe HCXOAHOTO (haKTa;
R — HeueTKoe OTHOIIECHHE, COOTBETCTBYIOIEE MMILTHKanuK Buga A — B. Mepa Grusoctu
TTOJTYIECHHOTO 3aKIIOUCHUS K dTAIOHHOMY 00pasy B ompemensercs BU3yaabHO WU C IIOMO-
IBIO CKAJISPHOTO MHJEKCA CXOJCTBA HEUETKMX MHOKeCTB B u B’
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B cucreme gomyckaercs opranu3anys npasui ¢ ogauM Beixogom «ECJIM A, TO B»
u ¢ nqyms Beixogamu «ECJIM A, TO B, MUHAYE Cy. I[Ipu 3ToM nochIIKa MOXKET OBITh
CJIO’KHBIM JIOTHYECKUM BBIPQKEHHEM, BKIIOYAIOIUM OIepalyy OTPULaHUs, TU3BIOHKIINN
Y KOHBIOHKIINH.

Ji1st BEIYMCIICHUS HEYETKOTO OTHOLICHHUS! HAa HEUETKUX MHOKECTBAX HCIONb3YIOTCS
CIIEAYIOINE CIOCOOBI: MAKCUMHHHOE MPABUIIO C OJHUM BBIXOZOM U C JIBYMS BBIXOJAMU;
pasmbiToe OMHApHOE MPAaBHJIO C OJHUM BBIXOJOM M C IBYMS BBIXOAAMH; MMIUTAKAIMS
JlykaceBuua 1Jisl IPaBUJ C OJHUM BBIXOZOM U C IBYMs BBIXOAAaMH; UMILTUKaIMA | €nens
JUISL TIPaBUJI C OIHUM BBIXOZIOM H C ABYMS BBIXOJaMH; MMIUTMKanus MaMaanu Juid mpa-
BUJI C OIHUM BBIXOJIOM.

Hanee paccmotpen ¢parment OC ¢ HEUETKUM MNpPEACTABICHUEM 3HAHWH, KOTOpas
MOXXET OBITh TOJIC3HON IPH aKTUBHOM yTpaBlieHUH mpeanpustaeM. OC comepxut 0azy
3HaHWI, KOTOpask UCIOIB3YETCS JJIsl pEIICHUS CICAYIONINX 3ajau:

1) AMarHOCTHKA TEKYILIEro COCTOSHUS MPEATPUITHS;

2) IpoTHO3UpOBaHKE Oy IyIIET0 COCTOSIHUS MPEAIPHUAITHS;

3) moxbop PEKOMEHAYEMBIX MEp AJIS YIIyUdlIeH!Us OYIyIIero COCTOsHHUS.

3uanus B OC mpencTaBieHbl B BUAE MPABUI, CONEPKALIMX BBIPAKEHHS C JIMHTBU-
cTudeckuMu nepemMeHHbsIMH (JIII), 3HaueHHsIM KOTOPBIX COOTBETCTBYIOT HEUETKHE MHO-
xKecTBa. [ pemeHus Kakaoro Buza 3anad cOpMHUPOBaHBI HAOOPHI MIPABUII, KOTOPHIE
MOTYT OBITH CKOPPEKTHPOBAHBI ITOJIE30BATEIIEM.

IIpaBuna puarHoctuku Bkmro4aroT JIII, KoTopble OTpakarOT TEHACHLUH, 3HAYEHUS
WM DKCTIEPTHBIE OIIEHKH OCHOBHBIX YKOHOMHUYECKUX ITOKa3aTeJiel COCTOSIHUS TPEATIPHS-
THSI, HapUMep: CTausl XKU3HEHHOTO LUKJIA; (popMa COOCTBEHHOCTH, TEXHOJIOTHUYECKAs
OCHAILEHHOCTD; HANPaBJICHHOCTh MOTOKOB CHIPhS, KOMIUICKTYIOIIUX U TOTOBOH MPOIYK-
UM (3KCHOPT-UMIIOPT); OTHOCHTENbHAS MIPUOBUIBHOCTD; PEHTA0CNbHOCTD; JTUKBUIHOCTD,
CTOMMOCTh KaIMTajla; COOTHOIIEHHE COOCTBEHHBIX M 3a€MHBIX CPEICTB; oOopauuBae-
MOCTb CPEICTB; AUBepcUuUKaALNS IPOAYKIMH U T. 1. Ha ocHOBe nmpuOImkKeHHOTO aHaJH-
3a Ha0opa rmokazaTelieil BBIBOJUTCS HEYETKas OICHKA TEKYIIEro COCTOSHUS MpPEATPHS-
THSI, KOTOpasi UCIOJIB3YEeTCsl B MPOIIECCe MPOTHO3UPOBaHHs Oymymiero coctosHus. [Ipu
9TOM HCIIONB3YETCs APYroil Habop MpaBUJI MPOTHO3UPOBAHUS, BKIIOYAIONIINX HHPOpMA-
UIO O pecypcax, MOJUTUKAX M CTPATeTUsX MPEONpHUATHS, a TaKKe O MpeArojaraeMbixX
W3MEHEHUSIX BHEIIHHUX (akTopoB. 3ajaya BbIOOpAa MEPONPUSATHH, HANPABICHHBIX Ha J10-
CTIKEHHE OJaronpHsATHOI'O COCTOSHUS NPEANIPUATHS B OyAyIIEeM, PELIaeTcs C UCIOIb30-
BaHMEM TPETHEro HabOpa MpaBWl, BKIIOYAIOIINX 3HAUCHUS OLIEHOK TEKYILero u Oymy1ie-
IO COCTOSIHUN NPEATIPUATHS.

PaccMoTpuM BO3MOXHBIM HAOOp TpaBHI AJsl TUATHOCTHKH COCTOSIHUS MPEIIpHs-
THS:

1. Ecnu otHOCHUTebHAs NPUOBUILHOCTE peanpuatus (RP) magaer no kpurudecko-
ro yposas (Critical), To ero uena (EntCost) ymensmaercs (Fall), B npotuBHOM
ciyyae riera (EntCost) ocraercst crabunpshoit (Constant).

2. Ecmu RP Bozpactaer (Raise), o EntCost yBennuusaercs (Grow).
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3. Ecmu RP mamaer (Reduce, Critical), To croumocTts akiuit (ActCost) monmxkaeTcs
(Fall), unaue ActCost = Constant.

4. Ecmu RP manaet (Reduce, Critical), To puck morepu kanurana (Risk) Bozpacraer
(Up), unaue Risk = Constant.

5. Ecnu nena npeanpustust nagaet (EntCost = Fall) u cymmaphbie 00s3aTenscTBa
kpenutopam (CreditPay) Bennku (Large), To kanuran akiHOHEPOB YMEHBIACTCS
(Capital = Fall), 8 nporusHom ciiyuae Capital = NotFall.

6. Ecnu croumocts akiuii magaet (ActCost = Fall) u puck Bospactaer (Risk = Up),
T0 Bo3MoxkHOCTH KpeauroBanus (CreditTake) ymensmarores (Fall).

7. Ecau npubbuisHOCTH Mpeanpustus magaet (RP = Reduce, Critical) u ymeHnbIia-
ercs kpequrosanue (CreditTake = Fall), To Bo3MokeH meduInT CpencTs
(Deficit = Yes), unaue Deficit = No.

8. Ecmm ects neduiur cpeacts (Deficit = Yes) u akiroHepHEBIi KamnuTal yMeHbIIa-
ercs (Capital = Fall), To npeanpusTis HaXOAUTCA B COCTOSHUM TEXHUUECKOM
HerarexecmocobHocTH (StateEnt = TechCrisis).

9. Eciu yMeHbIIHJICS aKIIMOHEPHbIH Karutan npeanpustus (Capital = Fall), cau-
sminock kpenutoBanue (CreditTake = Fall) u qoss 3aeMHBIX cpeicTB BeluKa
(CreditMeans = Large), To npeanpusTHe HaXOIUTCSA B COCTOSHUH Kpu3suca (Sta-
teEnt = Crisis).

10. Ecmu EntCost = Constant u Deficit = No, To StateEnt = Norma.

11. Ecimu EntCost = Grow u Deficit = No u CreditPay = NotLarge, to Sta-

teEnt = Growth.

CTpyKTypa 3HAHUH B BHJC MPABUII C HEYETKUMHU TIEPEMEHHBIMH MTOKa3aHa Ha puc. 7.
B mporiecce JTOrHueckoro BeIBOJA HA 33aHHOM IEMOYKE MPABHI MOTYYArOTCs HEUSTKUE
o0pa3bl 3HaueHuit JII1, koTopele 0 BEIOOPY MOJIb30BaTeNs 3anuchiBaloTest B b3 amst ocy-
IIECTBJICHHS MOCIIEAYIOIIHMX IaroB BbIBO/A, & TAKXKE IS MCIOJIb30BAHUS B 3a/ja4ax Mpo-
rHO3upoBaHus. [IpU 3TOM MOTYT HCIOJB30BATHCS MPABUIA C OJHHM BBIXOJOM WM C
nByMsi. [IpocThie mpaBuiia coiepKaT aHTEICICHT, BKIIOYAIONIHA TONBKO OJHO 3HAYCHHE
JITI. CrnoxkHbIe TpaBUIia MOTYT COJICPXKATh HEYCTKHUE OTEpaIMd KOHBIOHKIMH U JTU3b-
toukiuy. Ha puc. 8 moka3ansl QyHKIMY MPUHAICKHOCTH K HEYSTKUM MHOXKECTBAM, CO-
orBercTBytomuM 3HaueHusM JIIT StateEnt, xapaktepusyromneli BO3MOXHBIE COCTOSHUS
npennpusitust (Crisis; TechCrisis; Norma; Growth).

3aja4a MpOrHO3UPOBAHKS COCTOSHUS MPEANPUATHS Ha OiKaiiiee Oyayliee peia-

eTCsl C UCIOJIb30BAaHUEM OIICHKH TEKYILETO COCTOSHUS Ha HOBOM HaOOpe MpaBHJI, Colep-
JKAIUX B KAYECTBE YCJIOBHH MPEANOIOKECHUS O BO3MOXKHBIX COCTOSHHSIX OKDPYKCHHUS
OPEANPUATHS U BO3MOXHBIX JCHCTBHAX PYKOBOZCTBA. Hampumep, AJsi NpeAnpusTHi,
HAXOJAIIUXCA B HOPMAIBHOM COCTOSIHUHM, PACCMATPUBasi BEPOSTHBIC M3MEHEHHS BHEIII-
HUX (hakTOpoB (MameHHWe Kypca pyOis; yIOpOosKaHWE KPEAWTOB; YBEIMUCHHE HAJIOTOB;
POCT IICH HAa YHEPTOHOCHUTEINH; YKECTOUCHUE CAHMTAPHBIX HOPM; YCHIICHHE KOHKYPEHT-
HOM OOpBHOBI; CHM)KEHHE MOKYIATeIbHOW CIIOCOOHOCTH HACENICHHS; CTAPCHUE TEXHOJIO-
THif; YMEHBIIICHHE IO PBHIHKA), MOXHO MOJYYHUTh HEOIArOMpUATHBIN MPOTHO3 Ha Oy-
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Aayuiee. Torga Bo3HUKAET HCOGXOI[I/IMOCTB peaICHUA CJICILYIOH.[eﬁ 3agadyu — pa3p360TKI/I
TIOJIMTUKHU pa3BUTUA NIPEATIPUATHSA.
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[Mpeanpusitusi ¢ MOJIOKUTENHHON AMHAMHUKOH SKOHOMHYECKHX TOKa3aTesed Takxke
JOJDKHBI YYUTHIBATH BO3MOXKHBIE M3MEHEHUS OKPY)KAIOLIEH Cpebl, YTOObI MPHUHUMATh
CBOEBPEMEHHBIE MEphI Ul 00eclieueHHs] XOPOIIero cocTosiuus B Oynymem. [lna npex-
OPUATHHA B COCTOSHUM KPHU3HCa OTHANAeT HEOOXOIUMOCTh IIPOTHO3MPOBAHU, TaK KaK B
3TOM CIydae MOXHO Cpa3y MEPEXOJHUTh K pa3paboTKe aHTHUKPHU3UCHBIX Mep. OcoOyro ak-
TyaJbHOCTh 3a[a4d MPOTHO3UPOBaHUS U Pa3pabOTKH TOJMTHKH MUMEIOT JUIsi MPEIIpHs-
TUH, HAXOMAIIMXCS B NPEAKPU3UCHOM COCTOSHUHU. B 3TOM ciyuyae ykasaHHbIE 3a7adu
00BEUHAIOTCS. B OJIHY, T. €. COCTaBJISIETCSl OJUH HA0Op MpaBWJ, dJIEMEHTaMH KOTOPBIX
CTaHOBSITCSl MPOTHO3UpyeMble 3HaueHus JII1, onuceiBatomnx BHEIIHUE (DAaKTOPBI, a TAKKe
3HaveHus1 JIII, cooTBeTCTBYIOIMX AEHCTBUSAM IO YHPABICHHUIO HpeanpustueM. MHoraa
TOJIBKO 3a CUET OJaromnpuATHOrO W3MEHEHHUS! BHEIIHUX YCJIOBHUH Takue OOBEKTHl MOTYT
BEPHYTHCSI B HOPMAJIBHOE COCTOSIHUE, OJTHAKO BHIPA0OTKA W CBOEBPEMEHHAS PEaTH3allis
AHTUKPU3UCHBIX Mep HeoOXoAmma B JIOOOM ciydae. Bnusane BHemHuX (pakTopoB Ha
COCTOSIHME POCCUMCKMX MPEANPHUATHN BeChbMa BEIMKO MO CPAaBHEHUIO C UX BIMSIHHEM Ha
3apy0exkHble QUPMBL. DTOT (akT He CHMXKAET BaXXHOCTH MPOQPECCHOHAIBLHOTO yIpaBiie-
HUS, a JIeNaeT ero emie 0ojiee 3HAUMMBIM, TaK KaK HaJIMUYUE CTPATETHH U MpodeccuoHa-
JM3M MEHEIKEPOB SBISIFOTCS TJIaBHBIMU CPEICTBaMHU B OOpbOE 3a BEDKMBAHHE B OBICTPO
H3MEHSIOLIUXCS YCIIOBUSAX.

Jlormdecknil aHanW3 CHUTyalWii ¢ HEYETKWMH IEPEMEHHBIMH 00lafaer Oombliei
THOKOCTBIO, YeM TPaJUIMOHHAs JOTHKA, ¥ HE TpeOyeT MOJHOro Habopa akKCHOM IS BBI-
BO/a. DTH KadecTBa OOYCIIOBIMBAIOT M OCHOBHBIE HEJOCTATKH HEYETKOTO JIOTHYECKOTO
MoJIX0Ja K 3aJlayaM JTUarHOCTHKH M MPOTHO3UpoBaHus. OHH 3aK/II0YaIOTCS B OTCYTCTBUHU
000CHOBaHHBIX MPOLENYp HOCTPOCHUS (QYHKIUH MPUHAAICKHOCTH, B TPYAHOCTH Tpea-
CTaBJICHUS 3HAHWH M UHTEPIIPETALIMN PE3yJIbTATOB.

5. JIormveckmii IOOX0N K CMHTE3Y clieHapveB
pa3BUTHUS CJIOXKHBIX CUCTEM

CreHapHBIf TOJXO0/A K PEIIEHUIO CIOXKHBIX TI0X0 (hOpMaNU30BaHHBIX 33j]a4 MPHOO-
peTaeT Bce OoublIylo momyasipHOocTs. OH aKTHBHO HCIOJIB3YETCsl B CUCTEMax TUHAMHUYe-
CKOTO M MHTEJUIEKTYaJIbHOTO MOJIEIHPOBAHNUS, a TAKXKe KaK CPEACTBO MPENCTABICHUS U
CTPYKTYpUPOBaHUS 3HAaHUH. PaccMOTPUM OAMH M3 BO3MOXHBIX MOJXOAO0B K MOCTPOCHUIO
CLICHApUEB C MCIOJIb30BaHUEM JIOTHKH MPETUKATOB B KAUECTBE CPEICTBA MPEICTABICHNUS
3HAHUM.

Pemenne 3ana4y npoeKTUPOBAaHMS PA3BUBAIOLINXCS NHHOBAILIMOHHBIX CUCTEM TpeOy-
€T TOCTPOEHMsI NMPOTHO30B BO3MOXKHBIX M3MEHEHHH B OKpykaromiei ux cpexpe. Cyie-
CTBYIOT JIBa NMPHHIUIAANBHBIX TOAX0Ja K MPOTHO3WPOBAHUIO: IIPOTHO3MpPOBaHUE OyIIy-
IEr0 Ha OCHOBE IIPOIIJIOr0 U MPOTHO3UPOBAHME OYAYIIEro ¢ Y4ETOM IOSIBICHUS HOBBIX
TEHJICHIUH U COOBITHH, KOTOPbIE MOTJIM HE UMETh MecTa B mpouuioM. IIporHossl, momy-
yaeMble IEPBBIM CIIOCOOOM, 0OBIYHO MMEIOT CTaTHCTHYECKOE WIIM TeOpeTHYecKoe 00oc-
HOBaHHE, OHAKO OHM HE CIIOCOOHBI OMMCaTh HOBBIE CUTyaluuH. B oTinune oT HUX Hpo-
THO3BI, CBA3aHHbIE C T€HEepaIliell THI0Te3, He UMEIOT CTPOTroro 00OCHOBAHMS, HO TIO3BO-
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JISIFOT TIOMYYUTh MPECTABICHUE O HOBBIX BapHaHTaX BO3MOXKHOIO OYIyIIEero, KOTOpHIE
HE BCTPEYAJNCH B IIPOILIOM.

[epBbIit TOAXOA TIMPOKO UCTIONB3YETCS IS TPOTHO3UPOBAHUS KPYITHOMACIITAOHBIX
SBIIEHUH, IPU OTMMMCAHUHN KOTOPHIX OOBIYHO HE BBINEISIOTCS aKTHBHO M HEMPEICKa3yeMo
JIEHCTBYIONNE CYOBEKTHI. BTOpOI Mmoaxoa Jarie BCEro IPUMEHSICTCS U OTIFCAHMS BO3-
MOJKHBIX BapHAHTOB MOBEJICHHS CHCTEM, COJIEPKAIINX aKTUBHBIX YYACTHUKOB (UTPOKOB),
KOTOpbIe, He UMest THQOPMAIIUK O CTPATErHy MPOTHBOACHCTBYIOIINX CTOPOH, BBIHYKIC-
HbI UX TEHEPUPOBATh HA OCHOBE JOCTYHHBIX UM 3HaHUMN. CHHTE3 ClIEHAPHUEB, OMMCAHHBIN
B HACTOSIIEM pasjelie, SBISETCS peanu3alueil BTOPOro IMOAX0Aa K IPOTHO3UPOBa-
auio [16, 18].

[lon cyenapuem OyneM TMOHUMATH TOCIIEAOBATEIHHOCTh B3aWMOCBSI3aHHBIX COOBI-
THH, KOTOpasi MOXKET MMETh MECTO IIPH ONPEAETCHHBIX YCIOBHAX. MexXIy COOBITHAMHU
CYHECTBYIOT NMPUYUHHO-CJICIACTBECHHBIC CBA3U, KOTOPBIC MOXHO IPEACTaBUTH IIpaBHJIa-
MU, 3allMCAHHBIMU Ha sI3bIKe JOruKkud. CHHTE3 CIIEHapHs OCYIIECTBISCTCS C HCIOIb30Ba-
HUEeM 0a3bl 3HAHUH, COMIepIKaIlei OMMCAHNE PJIEMEHTOB CIICHAPHS U CBA3EH MEXKIYy HUMHU.
PesynbraTom cuHTE3a SIBIASETCS MHOXKECTBO BO3MOXHBIX CIICHAPHUEB, KAUeCTBO U JOCTO-
BEPHOCTH KOTOPBIX 3aBUCAT OT UCXOTHOW WH(MOPMAIIHH.

B xadecTBe 06a30BOM MOJIENH MPEACTABICHHS 3HAHUNA I peaTi3allii CHHTE3a CIIe-
HapyueB Ha OCHOBE MPUYWHHO-CIIEJICTBEHHBIX CBSI3€H MOJKET HCIIONB30BaThCS JIOTHKA
IIPEIUKATOB MEPBOT0O NOPSAAKA. B MPOCTHIX ciaydasx I NPeACTaBICHUS 3HAHUN MOKHO
MPUMEHSTEL JIOTUKY BhICKa3bIBaHWU. CHHTE3 CIIEHapHsl CBOAWTCS K IMOCTPOCHHUIO (op-
MaJIbHOM nopomna}omeﬁ rpaMMaTUK1 Ha OIMPEACICHHOM MHOXECTBE TCPMUHAJIBHBIX U
HETCpMHUHAJIbHBIX CUMBOJIOB. CI/IHTaKCI/ICy JIOTUKHU BBICKA3bIBAaHUM COOTBCTCTBYCT KOH-
TEKCTHO-CBOOO/IHASL TOPOXKIAIOIIAasi TpaMMaTHhKa, KOTOpas OIHCHIBACTCS YETBEPKOU
G=(V,T,P,9S), rue V— KOHEYHOEC MHOXXECTBO HETEPMHHAIBLHBIX CHMBOJIOB, HE Mepece-
karoreecst ¢ V; P — KoHedHOe MHOXKECTBO MPaBWII MPOIYKITH, 3aNIMCAHHBIX B BUZE HO-
Tanuid bokyca W TpencTaBIAIONIAX CO00H pacmu@poBKy HETEPMHHAIBHBIX CHMBOJIOB
TpaMMaTUKM JIOTUYCCKHUMU BBIPAKCHUAMU, COACPKAIIUMU CHUMBOJIbBI U3 T n V, S —_—
HavaJIbHBIA CHMBOJI TpaMMaTUKH.

TepMuH epammamuxa, B3SITBIH U3 TUHTBUCTHKY, O3HAYaeT HA0OP MPaBHI HEKOTOPO-
rO 513bIKa, KOTOPBIC MMO3BOJISIFOT CTPOUTh U PACIIO3HABAThH «IIPABHIIBHBICY) (hpa3bl HA ATOM
SI3BIKE.

®@pasa — 3TO KOHEUHas MOCIEeI0BaTEFHOCTh CJIOB, KOTOPHIE SBISIOTCS HEJIEITHMBbI-
MU 3JIEMEHTaMHU (TepMUHAIBLHBIME CHMBOJIaMH). B TF000M sI3BIKE pa3pelieHbl He JTF00bIe
COUYETAHHS CIIOB, IIOATOMY IIPABHIBLHBIMIY) CUUTAIOTCS (pas3bl, COOTBETCTBYIOIIHE OIpe-
JACJICHHBIM IIpaBUJIaM CUHTaKCucCa U CCMaHTUKU.

dopmanbHas TpaMMaTHKa MPeJCTaBiIsIeT OO0 Ha0Op JIOTHUECKUX MpaBWII (CHHTAK-
cHuca), KOTOPBIC YCTaHABIUBAIOT CIIOCOOBI COUCTAHUS CIIOB M CIIOBOCOYETAHUI (HETEpPMH-
HAJBHBIX CHMBOJIOB) JIIsi 0Opa3oBaHUs OoJiee CIOXHBIX BbIpakeHwid. [IpaBuia mpume-
HSIOTCSl PEKYPCHBHO U TIO3BOJISIOT MOPOXAaTh OECKOHEYHOE MHOXeCTBO (hpa3 (Jrorude-
CKUX (OpPMYIT), COCTABISIOMIUX HEKOTOPBIH sA3bIK. [Ipoaykimm (hopManbHBIX TpaMMaTHK
MOJKHO MHTEPIIPETHPOBATH KaK JIOTHYECKYIO (DOpPMaHM3aIHi0 MPAaBUII TPaMMaTHKH €cTe-
CTBCHHOI'O sA3bIKa, a (bpa3H— KaK ITOAMHO>XKECTBA MHOXKECTBA JIOTHYCCKHUX q)OpMy.H.
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Kpome ¢opmanuzaium eCTeCTBEHHBIX S3bIKOB (POPMANIbHBIC TPAMMATUKU TTPUMEHSIOTCS
JUTS OTTUCAHUS W PACIO3HABAHUS S3BIKOB MPOTPAMMHUPOBAHUS, B YACTHOCTH, B TPOTPaM-
Max-KOMITHIIATOPAX. DTOT MEXaHU3M MOKHO TaKXe MCIOJIb30BaTh JJISl TEHEPAIH CI0XK-
HBIX CHUCTEM M OOBEKTOB JIFOOOH MPHUPOJIBI TIPU JIOCTATOYHOW CTETIEHW M3yYEHHOCTU WC-
CIIeIyeMO MpeIMETHOW 00JIaCTH.

Hwxe npuseneH ¢gparmedT (opmannzMa KOHTEKCTHO-CBOOOJHBIX I'PaMMATHK JUIS
MIOCTPOCHUS S3bIKA, C TIOMOIIBI0 KOTOPOT'O MOYKHO ONMCHIBATH CIIGHAPUH Pa3BUTHSI dHEP-
reTUYeCKO OTpacH.

CHEHAPHH— Cnucox_cobuimuii
Cnucox_cobvimuii— Cobvimue
—Cobvimue, Cnucox_cobvimutl
Cobvimue — /leticmeue_¢haxmopa
— Jlelicmsue _cybvekma
lleticmeue axmopa — Daxmop
— Venosue, @axmop
Daxmop — DKOHOMUUECKULL_pOCm
— Cnao_npouszsoocmeda
— Inobanvhoe_nomennenue
— CHuoicenue _un@nayuu
— Veenuuenue 00x0006_HaceneHus
— Vxyowenue _cocmosnus_ammocgepol
Jleticmeue _cybowvexma — Cybovexm, @axmop, Ycnosue, /leticmeue
— Cybwexm, Ycnosue, Jleticmaue
— Ycnosue, Cyowvexm, /leticmaue
Cybvexm — PAO _EDC
— IIpombiuinennocms
— TOK
— Hacenenue
— locyoapcmeso
— Apmus
Heticmeue — Cruzumov_yeny 21eKmpodnepuu
— [logvicumv_yeny snexmposnepauu
— Cokpamumb_npo3600CmE0_31eKmpoIHepeUuL
— Veenuuums_nompebieHue 31eKmposHepauu
— Cruzums_nompebieHue _31eKmposHepaun
— Jlomuposams_npo3600cmeo_31eKmpodHepeuu
— Veeruuums_nopouzeo0cmeo
— Mooepnusuposams_npouszeo0cmeo
Yenosue —(Daxmop#Ixonomuneckuii_pocm) V ([eu-
cmeue_gakmopa=Yxyouienue coCcmosHus_ammocgepwi)
—(@axkmop#Ixonomuyeckuti_pocm) V (/eti-
cmeue_gpakmopa=Illogviuienue yposHs_dHCU3HU)
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—(Heticmgue#cruuzums_yeny snekmpoanepeuu) V (Dax-
mop=CHudicerue unpaayuu)

—(Cybvexkm#PAO _EDC) V (eticmsue=Ilosvicumsb_yeny snexmposnepeuls)

—(Cybwvexm+#l ocyoapcmeo) V (/leiicmeue=/[omuposamv npou3800-

CMB0_3NIeKmpoIHepeuLL)

— (Cyovexm#Apmus) V (eticmeue=Yesenuuumuo nompebie-
HUe_3JIeKmpodHepeuL)

—

—(leticmsue#Yeeruuumo_nompebnenue snexkmposnepeuu)V(Cyoo-
exm#+@TIK)V (/leticmeue = Moodepnuzayusi_npouzsoocmaea)
—(Cyovexkm#PAO_EJC)V(Daxmop+Ikonomuueckuii_Pocm)V (/eticmeue=
CHu3umv_yeny 31eKxmposHepeuls)
—(Cyovexm#PAO_EIC)V(Daxmop#Cnad_npouzsodcmsea)V (Heui-
cmeue=CoKkpamums_npouzeo0cmeo_31eKmpodHepeuu)
—(Cyovexm#lIpomvruunennocms)V (@axkmop#Ixonomuueckuti  pocm)V (/eti-
cmeue=Yeenuyums_npouzeo0cmeo)
—(Cybvexm#Hacenenue)V (@axmop+l nobanvioe nomennenue)V
(Heticmeue=Cnuzumv_nompebienue 3j1eKxmposHepeuls)

B npuBenenHoM (hparmMeHTe rpaMMAaTHKU KaXIIO€ MPABUIIO OMUCHIBAET BO3MOKHBIC
BapHaHTHl TIOJCTAHOBKU JIOTHUYECKUX (OpPMYJ, 3alMCaHHBIX B TpaBoil dYacTth (Imocie
CTpEJKH), B KaueCTBe 3HAUYEHUS BBICKA3BIBaHWS, COJepXailerocss B jieBod dactu. [lpu
3TOM BO3MOJKHBI aJIbTePHATUBHBIC CIIOCOOBI MOJICTAHOBKHU. 3arsTasi, MPUCYTCTBYIOMIAs B
MPaBbIX YACTSIX FPaMMaTUYECKUX MTPaBUII, COOTBETCTBYET ONEpallii KOHbIOHKITUH.

CIJEHAPHMHY (HauanbHBI CHMBOJ TPaMMATHKM) OMpeNeNsercss Kak peKypCHBHAS
MOCJIeIOBATEILHOCTh COOBITHI. COOBITHS MHTEPIPETUPYIOTCS KaK JCHCTBHUS, KOTOPHIC
MOTYT MIPOUCXOJUTH MPOU3BOJIBLHO WM MPHU BBHIMOIHEHUH OMpeAeNeHHBIX ycnoBui. [lpu
3TOM COOBITHE MOXET OBITh OOYCIIOBIICHO JEHCTBHEM HEKOTOporo (akropa (Hampumep,
MIPUPOTHOTO MM MaKPOIKOHOMHUYECKOTO) HIIM JIEHCTBHEM aKTUBHOTO CyObekTa. Bapwm-
aHTBI BO3MOYKHBIX COOBITHIA TTOKa3aHbI Ha puC. 9.

BBox HETEpMHUHATHEHOTO CUMBOJIA Yc06ue MOTPEeOOBANICS ISl TOTO, YTOOBI OTPAHH-
YUTh NPOU3BOJILHBIE COUETaHUS JEUCTBUM, HE COOTBETCTBYIOLIMX ceMaHTHKe. [IpaBuina,
coJiepKaliue Ycinosue, OTpaXKarOT CBA3H MEXKIY CYObEKTaMH M UX JCUCTBUSAMH, & TAKKE
MPUYUHHO-CIIC/ICTBEHHBIC OTHOIICHUS MEXAY COOBITHsMH. [Ipu OTCYyTCTBHHM MOAOOHBIX
OTpaHWYCHHN TOPOXKIAIONIAas IpaMMaTHKa TeHepHpoBasia Obl BCE KOMOWHAIIMHM TEPMH-
HaJbHBIX U HETEPMHHAJIBHBIX CHMBOJIIOB, T. €. MOP(HOIOTHIECKOE MHOXKECTBO.
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* VXyImeHe cocToAHIA aTMOChepPEI |

PucyHOK 9. Bapuaumbl BO3MOJNCHLIX COOLIMULL 8 cyenapuu paseumusi SIHepeemuKku

Paccmotpum npuMepsl moctpoeHus (pa3 Ha IpUBEACHHON TpaMMaTHKe, TIOCIEA0Ba-
TEJILHO MPUMEHSIS IPaBUJIa TIOICTAHOBKH:

Cyenapuii —Cobvimue—/[elicmsue _gaxmopa— Paxmop— IKOHOMUYECKULL_pOCH;
Cobvimue— /leticmaue _gaxmopa— Paxmop— Yxyowenue cocmosnus_ammocpepol,
Cobwvimue—/leiicmsue_cyovexma— (Cybowvexkm, @axmop, Yciosue, [eticmeue)—(PAO
EDC,  Oxonmomuueckuii_ pocm, ECJIIM  Cybvexm = PAO EDC W  ®ax-
mop=3xonomuueckuii_pocm, TO [Heiicmeue=Cnusumo_yeny snekmpodnepeuu, CHu-
3UMb_YeHy INeKmpOodIHepeUlL);

Cobvimue—/[elicmsue_cyovexma— (Cyowvexm, Ycnosue, /eiicmeue)—(PAO _EDC, EC-
JIN Cybwvexkm=PAO _EJC, TO Jeiicmeue=Ilogvicumo_yeny snexmposnepeuu, Iloswvi-
CUMb _YeHy 3JIeKmpodHepeuLL);

B mpouecce nopoxxaenust ¢pa3 Ha rpaMMaTHKE BO3ZHHKaeT Mpobiiema BBIOOpa IO-
CJIEIOBATEIbHOCTH NMPUMEHEHHS MPaBWII MOACTAHOBKH, TaK KaK IPU CHHTE3E CLEHapHeB
JIOIyCKaeTCs HalIu4ue IUKIOB cOOBITHH M Oonpmmx MHOXKecTB 7 u V. B Takux ciyyasx
HEOOXOIUMBIM KOMIIOHEHTOM IPOTPAaMMHOTO OOECHEYEeHUsS SBISETCS IIOJCHCTEMA,
yTpaBisiomas mpoueccoM (hopMupoBaHus cueHapues. [Ipn 3Tom craHOBHTCS HE00XO-
IUMOH KiaccuduKkanms cOOBITHI U CHMBOJIOB, HAIIPUMEP, B COOTBETCTBHH C BO3MOIXKHO-
CTBIO HCIIOJIb30BAaHUS CIyYaiHOTO BBIOOpPA, CO CTaTycOM aKTHBHOCTH cyObekTa ((pak-
TOpa), OTHOIICHUSIMU IPUHAJIC)KHOCTH M IPUIUHHOCTH.
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Hcnonp3oBaHNEe MHOTOMECTHUX MPEIUKATOB MO3BOJISET JIYUIIe OTPA3UTh Crieluu-
Ky 3HaHUH MpeAMETHOW OOJIACTH, TaK KaK MOSBISETCS BO3MOXHOCThH OIMCATh BHYTPEH-
HIOIO CTPYKTYPY UCIIOJIb3YEMbIX KaTErOpHUil, yYUTHIBATh KOHTEKCT U CIIEJaTh TPaMMaTUKY
Oojee KOMIAKTHOH. |'paMMaTHK¥ ¢ MHOTOMECTHBIMH TPEIUKATAMH Ha3BIBAIOTCS 2paM-
MAMUKamu OnpedeeHHblX Kiay3, WIA KOHTEKCTHO-3aBHCHMBIMH TpamMmaTHkamu [16].
IIpuMeHeHne Takux rpaMMaTHK JUIsl CUHTE3a CLEHApUEB IIO3BOJISIET MPEACTAaBUThH 3Jie-
MEHTBI 3HAHHI B BHJIE ONIMCAHUIA, COAepKaIluX HabOpHI MapaMeTpoB, MPUIEM B MpoIecce
MOJACTAHOBKHM CYIIECTBYET BO3MOYKHOCTH COIJIACOBaHUS 3HAYEHUH ITUX MapaMeTPOB.
Hanpumep, no60ii CyOvexkm B BBIMICONMCAHHOM CIICHAPUH MOXET OBITh MPEICTaBICH
omucaHueM cienyroomero Bupa: Cyowvekm(<umsa cybvekma>, <cmamyc>, <Mecmono-
JodceHue>, <ycnosue 8ulxo0a U3z uepvl™>, <nociedHee cogepuieHHoe delicmeue>, <0diCu-
oaemoe cobvimue>). C TIOMOIIBIO ITHX aTPUOYTOB 3HAYUTEIBHO YIIPOIIASTCS IPOIECC
OpTraHH3aly TPUIHHHO-CIEICTBEHHBIX CBA3EH MEXIY COOBITHUSAMH, a TAKXKE YCTaHOBIIE-
HUE CBsI3ei MKy CyOBEKTaMU U BO3MOXHBIMH ISl HUX JIEHCTBUSIMH.,

BaxHBIM BOIIPOCOM IIpU CUHTE3E CLICHAPUEB SIBISICTCA MPEACTABICHUE MeMNopaib-
Hot nHGOpMAIVH, T. €. ONMCAHWE BPEMEHU M aTPUOYTOB, W3MEHSIOIIMXCS C TCYCHUEM
BpeMeHU. MHOTHE COOBITHSI MMEIOT ONpEICICHHYI JUIMTEIBHOCTh, a MX TOCIEICTBUS
MOTYT HAaCTYIaTh C 3aIa3/IbIBAHUEM.

B oTnmuuume ot kimaccuyeckux Mojenell TMHAMHUYEeCKUX CHCTEM B BHIE CHCTEM IUd-
(hepeHITMANTBHBIX YPaBHEHUH, ITPU MOJCIUPOBAHUH CIICHAPUEB TIPOUCXOIUT MPUOIIIKEH-
Has UMHUTAIUs JUHAMUYECKUX MPOLECCOB, IPU KOTOPOM Ba)K€H Kaue€CTBEHHBIN XapaKTep
3aBHCHMOCTEH U HE BBIJIBUTACTCS XKECTKMX TPEOOBaHWW K TOYHOCTU BBIUMCICHHU. BBe-
JICHHE B PACCMOTPEHHE BPEMEHH HEOOXOANMO TaKXkKe IS YKa3aHHs IapajulelbHO MpoTe-
Karomux coobiTuil. [lpu 3TOM MCHONB3yeTCs MOHATHE NapalieIbHO-BPEMEHHOW rpaMma-
THKH, KOTOPAsl OMUCHIBACTCS IIECTEPKOM

G =(V, T,P,S, Temp, F),
rae MHOXecTBO Temp ={te Temp) COCTOHUT W3 IIEMEHTOB, XapaKTEPU3YIOIIUX BPEMs
BBIITOJTHEHUS JeHCTBHiA, a MHOkecTBo F ={', O} oTpaxkaer mapamrenusm COOBITHIA.

Armoctpod B NIeBOI YacTH MpaBwiia O3HAYAET HAYall0 MapajUIeNbHBIX MPOIECCOB, a My-
CTOW HAJICTPOYHBIN CHMBOJI (0) COOTBETCTBYET IIPABHIIaM, HE BXOSIIAM B IHKIIHI.
I'pammaTHyeckue mpaBuiIa MOTYT OBITH TIPEACTABIIEHBI B CIEAYIOMIEM BH/IE:
— A— B(t;), rae t; — BpeMs BBIIOJHEHUS COOBITHS B B MOAEIMPYEMOM
porecce;
— A'— B(t;), rae anoctpod yka3blBaeT Ha4yajao BBIIOJIHEHUS MapajjieIbHOIO

npoiecca. ITO 3HAYHT, YTO CYIISCTBYET IO KpailHeH Mepe ellie 0HO TpaBHu-
1o Buga A'— C(t,), KOTOpoe BBHINONHIETCS OJHOBPEMEHHO C IPAaBUIIOM

A'—> B(ty);
- Z(t,) > B(tg), rne Z— mocneaHuil CUMBOJI B LUKJINYECKH MOBTOPSEMOMH

YaCTU CMpOKU, B — TEpBbII CUMBOJI B LIUKJIE.
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Bpems t MoxeT OBITH MPENCTABICHO BEIIECTBEHHBIM OO LENbIM YucioM. B mep-
BOM CJIy4ae OHO COOTBETCTBYET AJMTEIBHOCTH COOBITHS, & BO BTOPOM — KOJIMYECTBY
NOBTOPEHUH onepanuii, BXOJSIIUX B [IUKJI.

MBI IpUMEHSUIH CLEHApHBIN MOAXO0X Ul TOCTPOeHUsT 00pa30B OyIyIlero B 3aj1adax
IPOTHO3UPOBAHMUS U CTPATETMYECKOrO IUIAHMPOBAHUS COLUAIBHO-3KOHOMUYECKUX CH-
creM [16-18]. [Ipu 3TOM KpOME M3BECTHBIX IPOrPAMMHBIX CPEICTB MPOBOIMINCH pa3pa-
00TKa U UCCIIeIOBaHUE CIIEIUATBFHOTO MTPOTPAMMHOTO OOECTIeYeHNUs ISl TeHEepaluu Clie-
HapueB Ha OCHOBE NPUYMHHO-CIECICTBEHHBIX CBS3€H C MpEICTaBICHUEM 3HAHHWH Cpea-
CTBaMU JIOTHKH NpeIuKaToB. B pa3paboTaHHON cucTeMe HCIOIb3YyeTCs AUCKPETHOE Bpe-
M, AJUTENbHOCTh COOBITHH 3a/1aeTcs yKa3aHHEeM Hadaja M KoHUa. KomuuecTBeHHBIE Xa-
PaKTEPUCTUKH 00BEKTOB, (PaKTOPOB, COOBITUM M APYTUX 3JEMEHTOB CLIEHAPHS BBIYMCIIS-
FOTCS C TIOMOIIBIO MPOTIETYp, XpaHauuxcs B b3.

CueHapHBIH TOAXO0/ K MPOTHO3WPOBAHUIO TpeOyeT OONBIINX 3aTpaT TPpyAa U BpeMe-
HU A cOopa W MpeCTaBICHUS 3HAHWM, a TAaKXkKe AJs IKCIEPTHOW OIEHKH 3JIEMEHTOB
uHpopmanuu. LlenecooOpa3HOCTh 3aTpar 3aBUCUT OT TOTO, KaK OYJyT HCIOJIB30BaThCS
NOJy4eHHBbIe pe3yibTaThl. Hanbonee n3BecTHBI MPUIOKEHUS TOAOOHOTO MOAX0a B IMO-
nuTuke. ['eHepanus cleHapueB akTyalbHa IJIsl MyJbTHAr€HTHBIX cucTeM. BecbMa moses-
HBIM, Ha HAIll B3IV, MOXKET OKa3aThCs NPUMEHEHHE CLICHApUeB B 3aJadax cTpaTerude-
CKOTO TJIAHWPOBAHMS AJIsI CHHTE3a BAPHAHTOB JKEIaeMOro OyIyIIero W MOJIUTHK €ro J0-
ctikeHus. CHHTE3 ClieHapreB B aBTOMAaTHYECKOM peXHUMe C ncrnoib3oBaHneM b3 6oub-
I0oro 00bemMa MOPOXKAAET OTPOMHOE KOJIMYECTBO BAPHAHTOB, MHOTHE U3 KOTOPBIX UMEIOT
HE3HA4YMTENIbHbIE OTIMYMS M HE MPEACTABIAIOT MHTEpeca s MOCISAYIOUIero aHalu3a.
[ToaTomy akTyanbHOI 3amaueil BIseTCS BBIACIEHUE OIMHOMKECTBA IIEHHBIX CLIEHApHEB.
Ee pemenne BO3MOXKHO TOJIBKO B TOM cilydae, ecii chOpMyIMPOBAHbI IPUHIMIIEI U KPH-
TEpUHU OLIEHKU MOPOKAAEMBIX ClieHapueB. PaccMOTpUM HEKOTOpbIE HMOAXOIBI, KOTOPHIC
3/1€Ch MOKHO HCIIOJIb30BATh.

CueHapuii MOXKHO OIIEHUBATH 0 JOCTUTHYTOMY MCXOJY WJIM C YYETOM BCETO MPOii-
JIEHHOTO MyTH. B 0011em ciydae KOMIbIOTEpHAs CHCTEMa J0JKHA TPEOCTaBIATh pa3Ho-
o0pa3HbIe BO3SMOYKHOCTH ISl OLIEHKH TOTYYEeHHBIX CIICHAPHEB.

s onenku cieHapues B b3 HeobxoanMo 100aBUTh claeayONIy0 HHPOpMAIHIO:

— 0 mensx (KOHEYHBIX M NMPOMEXYTOUHBIX), €CIM TaKOBble UMeroTcs. B kaue-
CTBE LieJICHl MOTYT BBICTYNATh JKENaeMble COOBITUS UIIN COCTOSTHAA OOBEKTOB
(cyOBexToB);

— O KpUTEpHAX KadecTBa, [0 KOTOPBHIM OLEHHBAIOTCS COCTOSHHS OOBEKTOB,
COOBITHA U UCXO/BI;

— 0 IPEANOYTEHUAX IKCIEPTOB, MPOBOISIINX OLEHKY CIIEHApPHEB 10 KpUTEPH-
SIM Ka4ecTBa;

— O JOTIOJIHHUTENILHBIX YCIOBHAX, CHOPMYIHPOBAHHBIX HA OCHOBE MpECTaBIIE-
HUS 00 5((eKTHBHOM NENOCTHOM CLEHapuH (HampuMmep, MHUHHMAalbHOE
YHCJIO LIAroB JI0 3aJIaHHOM IeNl, HauOobllIee cpeJHee 3HaYCHNE 3aJaHHON
XapaKTEPUCTUKU O0BEKTa, IPUCYTCTBHE B CLEHAPUN MHOXKECTBA 3aJaHHBIX
COOBITHH W T. 11.).
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DNEMEHTHI CIICHAPHSI, SIBJISIOIIUECS IENIIMU, CHA0XKAIOTCS COOTBETCTBYIOIMMH MET-
kamu. Kpome Toro, popMHUpYIOTCS HOBBIE CTPYKTYPHI JaHHBIX (TaOIUIIBI) IS TIPEACTaB-
JICHUSI UMEIOIINXCS U HOBBIX 1eneil. JKemaemble e MOTYT UMETh Pa3Hyl0 BaXHOCTh U
MOTYT OKa3aTbCs MPOTHBOPEUYUBBHIMHU. J[OCTIKMMOCTH IIE€le MOXHO OIIEHHBATH C HC-
MOJTF30BAaHUEM Pa3IMYHBIX MPUHIIUIIOB, HApPUMEpP, C WCIOJIB30BAaHHEM Mep OJIM30CTH.
[Ipu HamMuUMK MHOXKECTBA IeJied B KayeCTBE OIICHKH JTOCTHXXHUMOCTH MOXXHO BBIOpATh
CPEIHEB3BEUICHHOE apU(PMETHUECKOE OLICHOK JOCTHIXKEHUSI OTAEIBHBIX ISJICH WU Cpeji-
HEreOMETPHUECKOE.

AnbTepHATHBHBIN NPUHIUI OLIEHKU JOCTHKMUMOCTH II€JICi OPHEHTUPOBaH Ha 00s13a-
TeNhHOE JOCTH)KeHHE Bcex meieil. Koraa memn mMeror HedeTkue (HOPMYIHPOBKH, TO
WMEET CMBICH TepeiiTn oT NBy3Ha4HOH mKaisl (0, 1) k Oojee MHPOPMATHBHBIM IIKAJIaM.
OKCIEpPTHBIC OLICHKH 3HAYMMOCTH IIEJIel HCIOJB3YIOTCS B Ipolecce (hOpMUPOBAHHS
00001IeHHOTO TTOKa3aTes KauecTBa cienapus. [Ipu atom Oepercs He aOCOIOTHAS, a OT-
HOCUTEJIbHASL OIICHKA JOCTHXKCHUS IIeJieH, BBIYMCIseMas KaK OTHOIICHHE 000OIICHHOMN
OIICHKH CIICHapUs K MaKCUMAaJIbHO BO3MOXKHOMY 3HAY€HHUIO, COOTBETCTBYIOIIEMY JIOCTH-
JKSHHIO BCEX IIeIei.

Hapsiny ¢ xenaTenbHBIME COOBITHSIMH U COCTOSHHSIMH OOBEKTOB/CYOBEKTOB B CIIe-
HapUAX MOTYT MPUCYTCTBOBATh HEXKENATEIbHBIE COOBITHS U COCTOSHUS, KOTOPBIE OIICHH-
BAIOTCS C MTOMOIIBIO OTPUIATEIHHBIX 3HAYEHHH. B CIIeHapHUsIX MOTYT BCTpEYaThCs HEOJ-
HO3HAYHBIC COOBITHS WUJIM COCTOSIHUS — TaKUe, KOTOPbIE MOTYT HACcTylaTh MHOTOKPATHO
W/WNK B pa3Hble MOMEHTHI BPEMEHH, IpUYeM HACTYIUIEHHE COOBITHI (COCTOSIHWI) MpHU
OJIHUX OOCTOSITEIBCTBAX SIBJISCTCS OJIaroM, a MpHU JAPYTUX — 3JI0M. Takue COOBITUS WU
COCTOSIHHSI OIICHUBAIOTCS C TIOMOIIBIO IPOAYKIIMOHHBIX TPABHUJL.

B paspaboraHHO# BepcHM MPOTPaMMHOTO OOECIIEYeHHs JUIS CHHTE3a CIICHApPHEB
MIPEyCMOTPEHO BBIYUCICHUE AJTUTHBHBIX M MYJIbTUILTUKATHBHBIX OIIEHOK IEJIOCTHOTO
CIIEHapHUsl HAa OCHOBE DKCIEPTHBIX OIEHOK JKENIATeNIbHBIX W HEeXXeNaTeNbHBIX COOBITHH U
cocTostHA 00BEKTOB. B mporiecce cuHTe3a clieHapreB UCTIONB3YIOTCS (DUIBTPHI IS OT-
CCHBaHMs BApUAHTOB, HE YJIOBJICTBOPSIONUIMX 3aJlaHHBIM JOMOJHUTEIBHBIM YCIOBUSIM
(criMckH KeaTeabHbIX U HEXKEIaTeIbHbIX COOBITHH, JTUTEIBLHOCTD CLIEHAPHUSI, BPEMS J0-
CTYDKEHUS TJIaBHOM IISITU | T. 11.).

O0paboTKy 3HAHUU BBIMIOJIHAET OJIOK CHHTE3a, pEaJIn30BaHHBIA Ha OCHOBE JIOIYIIIC-
HUS O TOM, YTO CHHTE3UpyeMbIe CIIEHApUHU pa3OMTHl HA PaBHBIE OTPE3KH (KBAHTHI) Bpe-
MEHH, B TEYCHHE KOTOPBIX MOTYT MPOUCXOAUTH (WM HE MPOMCXOIUTH) COOBITUS (Hei-
ctBus (axtopoB u JIJI). Janusii 010k obecreunBaeT HYHKIIMOHHPOBAHKUE CIIPOCKTHPO-
BaHHOU TPaMMATHKH, a TaKXE OCYIIECTBIIICT pa3eliecHne COOBITHI BO BpeMeHU. DyHK-
LIMOHUPOBAHUE CUCTEMBI MJLTIOCTPHUPYETCs cxemoii Ha puc. 10.
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I'eHepanya caydaiHBIX
COOBITHH H 3aHECEHHE

HcnonHenne aeHcTBHil
JUI. ocyImecTBIAEMBIX
0€e3 3aepKK,
[OIOJHEHHE OdepeeH,
H3MEHEHHE aTpHOYTOB

/

TIpoBepka ycaoBHiH
3aBepIICHHA CHEHAPHA

cOOBITHIT B MACCHB

«CIIYUHBIIHXCA» B MacCHB
TCKYIICTO HCIIOTHCHHA

TCKYIIETO HCTIOTHCHHA

-

Konen TCKYIICTO KBAaHTa
CLHCHapHA

Pucynox 10. Ynpowennas cxema ¢pynkyuonuposanus 2enepamopa cyeHapues

6. 3axIIoueHMe

PasButne o01iecTBa BRI3BIBACT U3MECHEHUE 3a/1a4 YIPABICHUS CIIOKHBIME aHTPOTIO-
TeHHBIMH CHUCTEMaMH, T/Ie BaXXHEHIIYIO pOJIb WIPAlOT MPOLECCHl MPUHSATHS PEIICHUA.
[MosiBeHre HOBBIX MOAXOAOB K MPHUHATHIO perieHui [19] oOycnoBieHO clieayomumMu
MIPUYUHAMH:

— yBENWYCHHEM KOJIMYeCTBa MH(POPMAILINH, MCIIONB3YEMOU ISl IPUHATHS pe-
IIEHUMH;

— TpHUBJICYEHHEM OOJBIIETO YUCIa YIaCTHUKOB K IIpoLieccaM MPUHATHUS pelie-
HUH;

—  KOJUICKTHBHBIM XapaKTePOM IPOLECCOB MPUHATHUS CIO0XKHBIX PEILICHUH;

— HEOOXOAMMOCTBIO BCECTOPOHHEH OLIEHKM BO3MOXHBIX MOCIEICTBHIA MPHHU-
MaeMBIX pEIIeHUH;

—  pa3BUTHEM BBIYHUCIUTEIBHBIX CPEICTB U TEOPUU MPUHATHS PEILICHUI.

B cBs13u ¢ 3TUM 3aaud MIPUHATHS PELICHUI CTaHOBSATCS Oo0Jiee CIOKHBIMHU. Y BENH-
YeHHe KOJIM4YecTBa MHYOpMALMU NPUBOJUT K YBEIHMUCHUIO PAa3MEPHOCTH 3a/1a4 IPUHATHSA
pewmennii. Kpome Toro, BOZHUKAIOT 3a7a4yl NPEABAPUTEIBHOIO aHAJIU3a U CTPYKTYPHUPO-
BaHUS 3TO MHPOpManuy. JIerko 3aMeTuTh, 9T0 HanOoJIee aKTyaIbHbIE 3aa9d TPUHATHS
pemeHuil OTHOCATCSA K 00JacTH CabOCTPYKTypHUPOBAHHBIX MPOOIeM, Ul pelIeHus KO-
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TOPBIX HEOOXOAMMBI MHTEIUIEKTyaJIbHbIE CHCTEMBI, CIIOCOOHBIC HAKaIUIMBaTh MH(OpMa-
LIMI0, U3BJIEKATh U3 HEe 3HAHUS U IPUMEHATH UX [UIS PELICHUS] KOHKPETHBIX IpoOieM.

KosekTuBHBIN XapakTep M YCIOKHEHHE MPOLECCOB MPUHATHS PELICHUH MOpOoXKIa-
0T HOBBIE IIPOOJIEMBI, K KOTOPBIM MOKHO OTHECTH CJIEIYIOLIHNE: CUHTE3 CJIOXKHBIX pelle-
HUM; paspenieHne KOH(MIMKTOB; y4eT B3aMMHOIO BIMSHUSA (DaKTOPOB, ONPEEIISIOIINX
perieHue.

HcTomenne npupoaHbIX pecypcoB, YXY/IIEHHE SKOJIOTHH, BO3pAcTalollee Koanye-
CTBO TEXHOT€HHBIX KaTacTpod, Teppopu3M Kak CJIeJCTBUE IKOHOMUYECKOTO HEPaBEHCTBA
u Apyrue (HakTopsl 3aCTaBISIFOT OTBETCTBEHHO MOJXOIUTH K OLICHKE BO3MOXKHBIX TOCIIEA-
CTBMH pELICHHH, NPUHUMAEMbIX B HNOJIMTHYECKOH, COLUAIBLHO-?KOHOMHUYECKOW M COLHM-
QIBHO-TEXHUYECKOH cdepax. YdeT peakuy BHELIHEH cpenibl, IPOTHO3UPOBAHUE €€ BO3-
MO>KHBIX M3MEHEHHUH, MTPOTHO3NPOBAHNE U3MEHEHUH MPEANIOYTEHHH, TPUOPUTETOB H TI0-
CIIEJICTBUI MPUHUMAEMBIX PEIICHUH CTAHOBSATCS CAMBIMH aKTyaJIbHBIMH IpOoOJieMaMiu
CETO/IHALIHETO THS.
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Abstract. The paper describes a number of methods for long-term decision-
making: Analytic Hierarchy Process with dynamic judgments that can be used
for forecasting possible decisions’ implications; Analytic Network Process
that enables to prioritize alternatives in terms of mutual influence; fuzzy in-
ference technique for supporting the decision-making processes by modeling
reasoning; the method of logic synthesis of scenarios of complex systems’ be-
havior, permitting to predict the future, taking into account the emergence of
new trends and developments that could not be in the past. These methods
were implemented in the intelligent software that has been tested in a few
years with real problem solving in different subject fields, such as economics,
innovation, management, conceptual designing, evaluation of intellectual cap-
ital, and others.

Keyword: Decision-making, intelligent systems, forecasting, dynamic judg-

ments, analytic network, analytic hierarchy fuzzy logic.
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NnenTudnkamms MoaeIn IIPOCBETHOTO pajapa
Ha pa3sHBIX 3TallaX TEXHMYECKOI'0 IIPOeKTMPOBaHMsI
pPaaVoI0OKAIIMOHHOV CHMCTeMBI

@. H. Kobazeb, B. I1. Xpanuiob

Husxeeopodckuil eocydapcmbennuiti mexuuueckuti ynubepcumem um. P.E. Asekceeba
Poccus, 603600, Huxnuii HoBeopod, ya. Munumna, 24
e-mail: kovalev@nntu.nnov.ru, hranilov@nntu.nnov.ru

Annomayus. IlpencrasiieHbl pe3ysIbTaThl CCTEMHOTO aHaIM3a M MAEHTHUN-
KaIly PafVoJIOKAIIVIOHHOV CUCTEMBI, VICIIOJIB3YIOIIeV IIPUHIIUII JIOKAIN
«Ha TIpocBeT». PaccMOTpeHBI ITpo0sIeMBl 1 3a7lauM IIPOCBETHOV PasiyoIoKa-
oyy, IOCTpoeHa 1 00oCHOBaHa (heHOMEHOIIOTMYecKasi MOJIeITb XPOHOJIOTde-
CKOVI BOJIIOIIMV IIPOCBETHBIX PaIMOIOKAIIOHHEIX cucTeM. Ha ocHoBe sTOmT
MoOfeNV IOCTpOeHa M MAeHTMUIMpOBaHa MaTeMaTHUdecKas MOJIeslb, IIpe-
Ha3HaYeHHas U1 IIpVMEHEHMs PV aHaIv3e, pa3paboTKe M IIPOEKTPOBa-
HUM IIPOCBETHBIX PaMOJIOKAVIOHHBIX cuucTeM. OCHOBHOe BHMMaHVIE B pabo-
Te yIeJIeHO VICCIIeOBaHWIO, MOIEIMPOBaHNIO, CTPYKTYPHOM U IlapaMeTpude-
CKOM MAeHTU@MKAIIMM TIOIydaeMBIX IIPY 3TOM Pa3IMIHBIX BapMaHTOB IIO-
CTpOeHVIﬂ CHCTEM, OIIVIChIBA€MBbIX paSHbIMT/I OVHAMMYEeCKVIMIM MOIEJISAMN VI Xa-
PpaKTepM3yeMBbIX PasHbIMM BO3MOXKHOCTSIMU 10 olecrieueHMIO 3P deKTrBHO-
CTV peIeHsI OCHOBHOW 3ajaul PaaMOIOKAIIIOHHEIX CYICTEM — OIIpee/IeHIIO
KOOpAMHAT O0BEKTa.

KatoueBvie ca06a: mpoexTHast Mopeilb, KMOepHeTrdecKas MOIeb «YePHBIV
SIIIVIK», VIeHTUdUKAIMS MOJIENN, CTPYKTYpHas MIeHTUdMKaIs, IapaMeT-
prdeckast MaeHTUKALISL, JIOKALVS «Ha IIPOCBET», IIPOCBETHAs PayioIoKa-
IVIOHHAST CVICTEMa, SBOJTIONNS IIPOCBETHBIX PaIVOIOKAIVIOHHBIX CUCTEM, CU-
CTeMHas MOfIeJIb, IIPOCTPAHCTBO IapaMeTPOB, IIPOCTPAHCTBO COCTOSTHINL, MO-
Jenb IIPOEKTMPOBAHMSA B IIPOCTPAHCTBE COCTOSHWV, CTPYKTYPHBIVI CUHTES,
IapaMeTPUYeCKNIT CUHTE3, YIIpaBJIeHVe IlapaMeTpaMy IIPOCBETHOTO pPajiyo-
JIOKaTOpa.

1. BBenenmne

Pagnonokaropsl (pagapel) NpPEACTaBISIOT COOOH CIIOXKHBIE PalUOTEXHHUUECKHE
YCTPOMCTBA, COCTOSIIIINE M3 aHTCHHBIX CUCTEM, MEPEAAIONINX TPAKTOB, IPUEMHHKOB, TIe-
pEeIaTIYMKOB, YCTPOUCTB 00pabOTKU CUTHANIOB, YCTPOICTB oToOpakeHus [1-3]. Bo B3au-
MOJIEHCTBHH 3THUX AJIEMEHTOB MPOSBISIOTCS OCHOBHBIE CBOMCTBAa paJMOJIOKAIIMOHHBIX
cucreM (PJIC): oOHapyXuBaTh OOBEKTHI, ONPEAETATh MX MECTONOJOKEHUE U TPAEKTO-
pHH, Pacio3HaBaTh OOBEKTHI.
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B. I1. Xpanunos HA PA3HBIX IMANAX MEXHUYECKO20 NPOEKMUPOBAHUSL
PAaOUONOKAYUOHHOU CUCEMbl

OTnenpHBIN KJTacC pajgapoB MpeAcTaBisioT coboit PJIC, ucnomnp3yrommuye IpyuHITHIT
JIOKAIlUM «Ha TPOCBeT». TakuM crcTeMaM MPUCYIIH CBOM OCOOEHHOCTH BO BCEX Iepe-
YHUCIIEHHBIX 3a/1a4aX 0OHapyKEeHUs, CONPOBOKACHUS U PACIIO3HABAHUS.

HeoOxoamMocTs pa3BUTHS HA3BAaHHOTO HAIPABIEHUS PaIUOJIOKAINH, CO3IaHU
BO3MOXKHOCTEH peanuzanuu Oonee coBepinenusix PJIC, BHenpeHns ux d MpakTHKY HC-
CJICIOBAHUS OKPYIKAIOIICH Cpebl U JAPYyTUe OTPACIIUA UYEIOBEYCCKON JESATEIbHOCTH TpPE-
Oy.T pa3paboTku OoJiee MEPCIEKTUBHBIX MMOAX00B K pPeal3allii UX KU3HCHHOTO UK
(ocobeHHO HamMboJEe PEeCypCOEMKHX €ro CTajHii — IMPOSKTUPOBAHUS W MPOU3BOCTBA),
OCHOBaHHBIX Ha MPHUHIUIAX HENPEPHIBHOW MH()OPMAIMOHHON MOUICPKKH KU3HECHHOTO
nukita m3nennii (CALS-texnonoruit). B nanHo# pabore nmpeanpuHsATa MONBITKA MTPHMe-
HEHHsI TAaKOTO CHUCTEMHOTO ITOJXO0Ja W HISHTH()HUKAIMA COOTBETCTBYIONIMX MOJETEH, B
COOTBETCTBHH C KOTOPBIM PacCMOTPEHBI IPOOJEMBI U 3a1a4d MPOCBETHOU pPaarojIoOKa-
LU, TTOCTPOCHA W 00OCHOBaHA (PCHOMEHOJIOTHYECKas MOJEb 3BOJIIOLMH MPOCBETHBIX
PJIC. Ha ocHOBe maHHON MOIENW MOCTPOSHBI U MACHTU(HUINPOBAHB MaTeMaTHUECKHE
MOJIENH, TIpeHa3HAUCHHbBIC JIJIsl MPUMEHEHUS TIPU aHaju3e, pa3padoTKe U MPOSKTUPOBA-
Hun npocBeTHbIX PJIC Ha Bcex 3Tamax MX >KU3HEHHOTro mukia. OCHOBHOE BHUMAaHHE B
paboTe yHIelIeHO HCCIENOBAaHHUI0, MOJICIIUPOBAHUIO, CTPYKTYPHOH M TapaMeTpUdecKon
UACHTU(UKALNN TIOy9aeMbIX TPU 3TOM PA3JIMYHBIX BAapPHAHTOB ITOCTPOCHHUS CHCTEM,
OTIMCHIBAEMBIX Pa3IMYHBIMHA JUHAMHUYECKAMH MOJETSMH M XapaKTepU3yeMBIX Pa3sHBIMHU
BO3MOXKHOCTAMHU IO 3P(HEKTUBHOCTH PEIICHUs OJHOW U3 OCHOBHBIX 3anmau PJIC — ompe-
JICJICHUIO KOOPJAUHAT 00BEKTA.

[Ipobiiemam cozmanusi, pa3pabOTKU U TEXHHUYECKOTO IMpoeKTupoBaHus takux PJIC
MIOCBSIIIIEHO OOJBIIOE KOJUYECTBO IyOIMKAlMH, COCTABIIONUX CIUHOE HayYHOe
HaIpaBJICHUE MPOCBETHOM pamuoinokammu [4-13, 26-28]. [MonaBnstoriee OOJNBITMHCTBO
paboT pacKphIBaET YACTHBIE BOIPOCHI MOCTPOCHUS M (PYHKIIMOHHPOBAHUS MPOCBETHHIX
CUCTEM U B HUX, KaK CJICJICTBHE, OTCYTCTBYET SMHBII CUCTEMHBIN TIOJIX0/ K TIPOCBETHOM
PaZMONIOKAIIMK B EJIOM M CUCTEMHBIA MOJXOJ K opraHm3anuu npocBeTHbIX PJIC pas-
JUYHBIX Ha3HaueHWid. HemocTaTouyHOCTh M OTCYTCTBHE TIIyOMHBI MPUMEHEHUS METOJIOB
CHCTEMHOTr0 aHajiu3a MpH NpoeKTUpoBaHUU NMpocBeTHBIX PJIC, a Takke CUCTEMHOTO U3-
JIOKEeHHsI TIPOoOIIeM TPOCBETHOHN PaTMOIOKAIIMHA H PACCMOTPEHHUS COOTBETCTBYIOIINX aHa-
JUTHYECKUX MOJENeH, GopMau3yOIIUX IPOIECChl, peain3yeMble Ha PA3JIMYHBIX dTarax
X TEXHUYECKOrO MPOCKTUPOBAHHS, B 3HAYMTEILHOW CTEIIEHU OIPAaHUYMBACT JajbHEH-
1Iee Pa3BUTHE ATOrO MEPCIEKTUBHOTO WHHOBAIIMOHHOTO HANPAaBJICHUS B Pa3pabOTKe U
BHeapenuu PJIC.

2. CucTeMHBIVI aHAJIN3 COAEePKAHMS IIPeIMETHOM
o0Js1acTM McciIedOBaHMA

2.1. IIpocBeTHBIH PaAN0I0KATOP — PAANOTEXHUYECKAsl cHCTeMAa
AJI M3BJIeYeHUs1 MH(popManuu

PanmonokannoHHbIE CHCTEMBI OTHOCATCS K OOMIMPHOMY Kilaccy WH(OPMAIMOHHBIX
PaaroCUCTeM M3BJICUCHHS MH(MOPMAIIUU MTPU TIOMOIIN PaJUOBOJIH, SBISIOIINXCS HOCUTE-
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neM paauocurHayioB [2, 3]. Cucrema u3BiedeHus nHpopMaiuu (puc. 1) COCTOUT U3 He-
CKOJIBKHX JJIEMEHTOB, CBSI3aHHBIX MEXAY COOOW IS BBHIMTOJHEHWS 3a7add M3BJICUCHUS
uHpopmaru o0 wcciaemyemMoM oObekte. MH(DopMaius w3BiekaeTcs M3 COOCTBEHHBIX
CUTHAJIOB, M3IYYCHHBIX B HAIpPaBICHUH HA HCCIENyeMblii OOBEKT M OTPaXEHHBIX OT
Hero (TUIUYHAS CHCTeMa pamuoJioKanud [3]), WIM W3 CHUTHAJIOB APYTHX PaTHOCHUCTEM
(cucrema paavioM3MepeHuil), WIM W3 COOCTBEHHOTO PATUOM3IYUYEHHS pa3iIMYHBIX Tel
(cucrema MaccUBHOM paiioaCTPOHOMHUH).

Neenenyembiin

O obbeKT
%mnpywy OTpaXeHHBIR
cHrHan § curHan
i 3
n Obpazey np

30HAMpYOLLEro
curHana

Pucynox 1. Cxema cucmemoi uzenewenus: un@opmayuu

Ha puc. 1: pagmomepenaromee yctpoictBo — mnepenatuuk (I1) — wusmydaer B
HanpaBJICHUH HCCIEAyeMOro 00beKTa CIEeHaIbHbIA (30HIUPYIOIIUI) CUTHAN, KOTOPHIN
nocie paccesHus (OTpakeHUsI OT 0OBEKTa) MOCTYMaeT B paiuoIpUeMHOE yCTPOHCTBO —
npuemHuK (Ilp), oTdunbTpOBEIBaETCS OT MOMEX M CpPAaBHUBAETCS C 00OpasloM 30HIUPY-
IOLIET0 CHUTHajla, IOCTYHAIOIIEr0 HETMOCPEACTBEHHO W3 PagHOIEpeNalollero yCTpou-
ctBa I1, pacnonoxeHHOro 1100 PAIOM C MPHUEMHBIM YCTPOHCTBOM (KaK B COBMEILEHHBIX
pazuonokaTopax), 1100 Ha pacCTOSHUHM OT Hero (Kak B Pa3HECCHHBIX, WM OucCTaTHue-
CKUX pajuonokaTopax [2—6, 11]). B pesynsrare 3TOr0 CpaBHEHUs H3BIIEKaeTCsS WHPOP-
Malys O HaJMYUH WIM OTCYTCTBUH OOBEKTa OTPa)KCHHUS, €ro MECTOIOJOKEHHUH, Iapa-
MeTpax JABMXKEHHUS M pacceuBaromux cpoiicTBax. [locie vero madopmanmsa nocrymnaer
noTpeduTeNto — 3aka3uuky (3).

B npocsernbix PJIC, oTHOCAImMXCS K KilacCy OMCTaTMYECKUX WIIM Pa3HECEHHBIX pa-
JUOJIOKAIIMOHHBIX CHUCTEM, HCIIOJIb3YEeTCSl PACCeIHHOE W3TY4YeHHE MOBHIIIEHHOW WHTEH-
cuBHOCTH (TTpocBeTHHIN 3¢ dext) B Hampasnenun teHu [6]. [Ipumenenue storo addexra
U3HAYaJIbHO MPEANoaraeT pacloyokKeHNe MPUEeMHHUKA M0 APYTyI0 CTOPOHY OT 0OBeKTa
OTHOCHUTEIBHO TepenaTdrka. [IpocBeTHBIM cucTeMaM MpHCylia HeOoNblIas 30Ha JAe-
CTBHA (B OKPECTHOCTH OTpPE3Ka, COSAMHSIONIECTO NIepeiaTinK ¢ IPUEMHUKOM) [5] u Manas
3aJepiKKa paccesHHOTO CHrHaja OTHOCHTEIBHO MPSMOTO CHTHaja IeperaTduka, MOoCTy-
THAIOIIEr0 HeMOCPEACTBEHHO Ha BXOJI IPUEMHO# CHCTEMBI (cM. puc. 1).

2.2. Unrerpanusi PJIC u noBbimenne 3pGpeKTUBHOCTH
PaAUOTOKALNMOHHOIO T1OJISI

CoBpeMeHHOH TEHIEHIIMEH pa3BUTHSA PAIAMOTOKAIIUU SBISETCS OOBEAMHEHHE He-
CKOJIBKUX PaZapoB B 00Jiee CIOKHYIO CHCTEMY — MHOTOIO3UIIMOHHYIO PaJHOIOKAIIOH-
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uyto cuctemy (MIIPJIC) [12]. Takoe oObeAMHEHUE MO3BOJISCT MOJYYHTh HOBBIC CBOA-
ctBa PJIC.

Ha puc. 2 nokazana Bo3MoxHas cTpykTypa MHoronosunuonnoit PJIC [2], Bkiroua-
omas B cebs omHomosunmonueie PJIC (OIIPJIC1, OIIPJIC2), Owucratndgeckue
(buPJIC1 + buPJIC6) u maccuBubie (IIPJIC1 + I[TPJIC4), pacnosio’)keHHBIE B Pa3IMIHBIX

TOYKaxX MPOCTPAHCTBA. PacCTOSHYS MeX 1y TO3ULIMAMU Ha3bIBAOTCS 02301 U 0003HAYCHBI
Ha puc. 2 OykBoii b.

NPNC4 nPNC, MNPNC;3 NPNC,
C D E F
Bpe
Eap Eer
BuPNC, BuPNC: BbuPJI1C3 BuPNC,

EnPNCs, BMPNCs

Eas

Pucynox 2. Bozmoowcnas cmpyxkmypa MIIPJIC

B 06006mmenHoi#t cTpykType (puc. 3), BRIIACIAEMON B Pe3yIbTaTe aHAIN3a CHCTEMHBIX
cBs3eit B8 MIIPJIC (puc. 2), TakKe BBIIEAIOT OCHOBHBIC KOMITOHEHTBI CHCTEMBI [2]: arl-
naparypy pasHeceHHbix mosunuii (PII), xanamel mepemaum wHpOpMmarmu (1), KaHAIBI
cuHXpoHM3auK (2) u nyHKT oOpabotku mHbopmanmu ([IOU), rae mocrymaromme OT

Pa3HbIX TO3UIMIA U CUCTEM CHUTHANIBI U HHPOPMALUS O0BEIUHSIOTCS H 00padaThIBAIOTCS
COBMECTHO.

Pucynox 3. O606wennas cmpyxkmyprnas cxema MIIPJIC

[Ipoceetnrie PJIC, n3HadaaprHO OCHOBAaHHBIC HA PAa3HECCHHWH DJIEMEHTOB (Iepenat-
YUKa ¥ MPUEMHHUKA), yAa4HO BIUCHIBAIOTCS B KOHIIEHIIMIO MHOTOTIO3UIIMOHHBIX PagapoB
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[29], a U3 mpeacTaBIEHHBIX CXEM M aHAJIM3a UX CTPYKTYPHBIX MpeoOpa3oBaHMil cIeayeT,
YTO M3yYCHHE M BCECTOPOHHHE MCCIICAOBAHUS BOZMOKHOCTEH MPOCBETHBIX Pa/lapoB I03-
BOJISIFOT YETKO OTIPEIEIUTh HX MECTO M POJIb KaK B MHOTOIIO3MIIMOHHBIX CHCTEMax, TaK U
B Oosiee KpymHOM OOpa30BaHUH — PaIHOJIOKAITMOHHOM Tojie. O003HAYCHHBIE BO3MOXK-
HOCTH HanOoJiee MOJHO MOTYT OBITh PEATN30BAHbI IIPH YCIOBUH ITPUMEHEHNS METOJIOB U
MaTeMaTH4YeCcKOTo ammapaTa CUCTEMHOTO aHaju3a, yNpaBleHHus U 00paboTku mHpopMa-
UM, TaK Kak Bo3pacraromas cioxHocTs PJIC TpeOyeT mpuMeHEHUs aJeKBaTHBIX HX
YCIOKHEHUIO METOAOB aHAJIN3a, MaTEMaTHYECKHX MOJIeNIeH M KOMIUIEKCHBIX MPOEKTHBIX
peueHui.

2.3. ®u3nyecKkue OCHOBBI IPOCBETHOH PaNO0I0KAIINH

[IpuHIUI TPOCBETHOH PajMOJIOKAIIMKM COCTOUT B IPUMEHCHUH Pa3HECCHHOW CXEMBI
PaIMOIIOKAIIIOHHOTO HAONIONEHUs, KOTJa paccewBarommid o0bekT (puc.l) HaxomuTcs
MeXIly TIepeIaTINKOM U MPUEMHHUKOM [6]. OCHOBHAs MPUBIEKATEIHLHOCTh TAKOTO CIIOCO-
0a HaOJIOAEHNSA COCTOMT B BO3MOXKHOCTH HPHWHUMATH TI0J€ TOBBIIIEHHOW MHTEHCHUBHO-
CTH, pacCesSHHOE B HANPABICHUH TCHH 00beKTa. DG (HEKT MOBHIICHHOTO MEPEH3ITYISHUS
B HaNpaBJICHUU TE€HU HA3BIBAIOT MPOCBETHHIM [5]. OH HAaUMHAET MPOSBIATHCS MIPU pazMe-
pax o0beKkTa, OOJBIIMX JTHHBI BOJHBI A.

Pacuyer paccessHHOrO Ha 00BEKTE TOJIS B IPOCBETHBIX CUCTEMaX OCHOBAH HA UCIIOJIb-
3oBaHuU npuHnuna babune [4], coriacHO KOTOPOMY TUIOCKHH TOTJIOINAIONINIA 3KPaH KO-
HEYHBIX pa3MepoOB MOXHO 3aMEHUTh OTBEPCTHEM TOH ke (OPMBI M pa3MepOB B OECKO-
HEYHOM IIJIOCKOM 3KpaHe. COOTHOMICHHS /ISl pacdeTa M aHaIHu3a MOJydarloTcsl C MpHMe-
HEHUEM U pacueToB AudpakimonHoro uaTerpania Kupxroda [5, 6]. Pacuer paccessHaO-
TO IOJIA B 3TOM CJiy4da€ CBOIAT K )II/I(bpaKIJ;I/II/I Ha OTBEPCTHUU C I'paHULIaMU U pasMEpaMu,
OIpEeEsIEMBbIMY NPOEKIUEN TEHEBOTO KOHTYPa LEIH HA INIOCKOCTb, IEPIEHIUKYIISIPHY IO
HaIpaBJICHUIO TMajaroleil BoaHbl. PaccesHHOE Ha 00BEKTE IMOJIE MOXKHO MPEICTABUTH B
BUIE CYyMMbl COOCTBCHHOIO MOJSI paccesHus £ W TCHEBOro mois £, HMEHOLIEro

HaMOOJBITYIO HHTEHCUBHOCTh B HAIlPaBIIEHUH T'€OMETPHUECKOi TeHn oowekTa [4, 5]. Tlo-
ae E_ ompezenseTcs TEHEBBIM KOHTYPOM, T. €. TPaHHLEH OCBELIEHHON 4acTu MOBEPXHO-

ctu [4]. VICKIIOYNTENbHO BaXKHBIM MOMEHTOM SIBISIETCS cllabas 3aBUCHMOCTh TEHEBOTO
TIOJIsl HETIPO3PAYHBIX (UEPHBIX) TEN OT TMOBEPXHOCTH Tella M MaTepuana, U3 KOTOPOTO OHO
U3roToBieHo [4, 5].

2.4. CocTosiHMe M CHCTeMHbIE NTP00JIeMbl IPOCBETHOM PAINO0I0KALNH

HcTropudeckn nmpocBeTHas cxeMa HaONIOIeHUS Jiekala y UCTOKOB BCEH paJiMoJIOKa-
ruu [1]. B mepBrix ombiTax mo pamuocBsizu A. C. IlomoBsiM Obl1a ycTaHOBIIEHA BO3ZMOXK-
HOCTh OOHapyXeHHUs 00beKTa (KOopabiis) IpH MepeceUeHUH UM JIMHUN PAJTHOCBI3U MEXKITY
mBymst apyrumu kopabismu. K PJIC mpocBeTHOTO THITa Takyke OTHOCSATCS TepBasi BBIITY-
mieHHas cepuiiHo B koHie 30-x rozoB XX Beka OTCUSCTBCHHAS PaJUOJIOKAI[MOHHAS
CTaHIMs Ha3eMHOTO 0a3UpPOBaHUS C HEMPEPHIBHEIM H3nydenneM PYC-1 u amepukanckas
PJIC AN/FPS-23 («Fluttar») [6]. OnHako mocieayroiiee pa3BUTHE PATHOTOKAIMH TOIILTO
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MO IyTH CO3JIaHUS U COBEPIICHCTBOBAHUS UMITYJIHCHBIX COBMEIIEHHBIX (OHOMO3UIIMOH-
HbIX) PJIC, cunraBmmxcs B 40-50-e roapl Oosee nepejoBBIMHU TI0 OTHOIICHUIO K pajapam
MIEPBOTO TTOKOJICHUS.

HHTepec K mMpocBETHOMY CITOCO0Y paAHOIOKAIIMOHHOTO HAOIIOEHHS BO3POIIIICS B
70-80-x romax mpoIIJIOro BeKa B CBA3H C MX YHHKAJIbHBIMU BO3MOYKHOCTSIMH 110 OOHApY-
JKESHHUIO «YEPHBIX TE» W TOSBICHHUEM CaMoOJIeTOB-HEBUIMMOK Stealth. B oTmeueHHbIH
MIEPUOJ BPEMEHH CTAJIM TOSBIATHCS MyOJUKAI[UHU 10 MPOCBETHOM paJMOJIOKAIIUH, METO-
JlaM pacyeta TEHEBOTO MO M MPUHIIMIIAM pacno3HaBaHus 00bekToB [4, 6]. C HekoTOpOi
3anepxkkol, B 1990-2000 rogax, BBIIUIM paOOThI, TOCBALIICHHBIC METOJIaM OIPE/ICIICHUS
KoopauHar 1enu [5, 8, 9]. B otauyme 0T mpoCcTEHIIMX MPOCBETHBIX CUCTEM C OJHUM IIe-
pEeNaTYMKOM W OJIHUM TPUEMHHUKOM W BBIJCTICHHEM JIOTIEPOBCKUX OWEHHIA, OIIEHKa KO-
OpJIMHAT TOTpeOOBaNA YCIOKHEHUS TPUEMHHKA — J00aBICHUS B HEM YTIIOMEPHOTO
YCTpOHCTBA (MECTOIOJIOKCHIE OTPELSISUIOCEH 110 H3MEPECHHSIM a3UMYyTa M JOTIIEPOBCKOM
YacCTOTHI).

B 2000-¢ romet Huxeropoackum (efiepanibHBIM Hay4HO-IIPOU3BOIACTBCHHBIM IICH-
tpoM pamuonokanuu (HHUUPT) npencrasien cepuiiHblii 00pasel; MPOCBETHOTO PaIro-
nokaropa. [Ipeamonaranock, 4To MOCTPOCHUE CHCTEM C TPaeKTOPHOU 00pabOTKOM, He-
CMOTPS Ha UCXOJHYIO IJIOXYH0» FEOMETPHUIO MPOCBETHBIX paguoiokaTopoB [13], cymie-
CTBEHHO pacIIApsieT uX BO3MOKHOCTH. OmpeneneHrne KOOpAWHAT B OMCTaTHYECKUX IIPO-
CBETHBIX PaTUOJIOKATOPax IMPOU3BOMIT HAa OCHOBE YIIIOMEPHO-TAIBHOMEPHOTO METO.Ia
[9, 13] u npubIMKEHHBIX BBHIPAKEHUH, MTOTYIAEMbIX JJIsi PABHOMEPHOTO TPSIMOJIHHEHHO-
r'O JBMXKEHUS 1IeJIU OPTOTOHAIBHO JTUHUM 0a3bl [7].

B nacTosiee BpeMs Ha OCHOBE COBOKYITHOCTH JTOCTH)KEHHM HECKOJIBKUX U3BECTHBIX
POCCHUHCKMX HAyYHBIX IIKOJ KOHCTaTupyercs (OpMHUPOBaHUE EIHHOTO HAyYHOTO
HaIpaBJieHUS — TPOCBETHOW PaJMONIOKAINH, C TMPUOPUTETOM, NPU3HABAEMBIM B 3apy-
0e’)XKHOM HaydyHOM MHpe. J[OCTUTHYTBIE TeopeTH4ecKHe Pe3yJbTaThl OXBAaTHIBAIOT B OC-
HOBHOM (pU3WYECKHE TPHHIMITB AeWcTBHs MpocBeTHBRIX PJIC, mpobiemMsl MomenupoBa-
HUS ¥ aJICKBATHOM MaTeMaTHUYECKOW 00pabOTKH NepBUYHON HH(POPMAIIMH, TTOJYyJaeMO C
AHTCHHBIX YCTPOWCTB, BOIPOCHI COBEPIICHCTBOBAHUS METOI0B (DOPMUPOBAHUS AHTEHHBIX
MOJICH M MCIOJIb30BaHUs (Da3MPOBAHHBIX aHTCHHBIX PEIIETOK, METOJbI U(POBOH 00pa-
OOTKM CHUTHAJIOB Ha BCEX DJIEMEHTAX TPAKTOB IMepenavyd HH(OOPMAIUU, B TOM YUCIE TMPH-
E€MHBIX TPAaKTOB U TPAaKTOB 0TOOpakeHWs: nHpopMaruu u T. 1. [IlpukiagHble TOCTIKEHUS
B DTOH OOJIACTH TO3BOJIMJIIM HAayaTh BHEApPEHHE WJEH IMPOCBETHOW PaIvOJIOKAIMHA Ha
MIPaKTHKE.

Opnnako crenuduka co3aBaeMbIX YCTPOMCTB, a TakKe HEOOXOIUMOCTh BO3MOXKHO
OnicTporo BHeApeHus npocBeTHBIX PJIC, 0TOMBUHYIM HA BTOPOCTETICHHEIN TUIaH CHUCTE-
MOTEXHHUUYECKHE MpobeMbl co3aaBaeMbix PJIC, oTHOcsAIUMXCSI IO OOIIEIPUHATON Kilac-
cuUKaIUK K pa3psty «OOJIbIINX UHPOPMAIIMOHHBIX CHCTEMY» C PA3HOOOPA3HBIMH H Pa3-
HOPOJIHBIMU TI0 CBOEH MPHUPOJC U CTPYKType MH(OPMAIMOHHBIMHA TIOTOKAMH, C Xapak-
TEPHBIX JUIA MPAKTHKH TPOCKTHPOBAHUS TAKUX CHCTEM NPUMEHEHHEM IPHHIIUIIOB CH-
CTEMHOTO TOJIX0/]a M COOTBETCTBYIOIIETO HHCTPYMEHTAPHS UCCIICOBAHNH, MOJIEIIUPOBa-
HUS U pa3pabOTKH, MMOCTPOSHHBIX HA TEOPETUICCKON OCHOBE CHCTEMHOTO aHAJIM3a, TeX-
HUYECKOM KNOCPHETHUKHY C UCITOJIH30BAaHUEM TIPUCYIIIETO M MaTEeMAaTHIECKOTO alapara.
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OTCcyTCTBHE €IMHOIO CUCTEMHOT'O NOJX0/Aa K MPOCBETHOM paAMOJIOKAIIMH B IIEIOM U
CHCTEMHOTO IT0JX0/a K opraHu3anuu npocseTHbIX PJIC pasnuuHOro Ha3HaveHUs, HElo-
CTaTOYHOE BHUMaHHUE pa3pabOTUYMKOB K MPUMEHEHHIO METOIOB CHCTEMHOI'O aHalIn3a Mpu
npoexktupoBaHuu npocseTHbIX PJIC, a Takxke OTCyTCTBHE COOTBETCTBYIOIUX aHATUTHYE-
CKUX MoJeJseH, popManu3yoIuX MPOLecChl IPOSKTUPOBAHUs, IPUBOAAT B COBOKYITHO-
CTH K OTpaHMYEHUIO B 3HAUUTEIHHON CTENEHM JNalbHEUIIEero pa3BUTHUS 3TOTO MEpCIeK-
TUBHOTO MHHOBaI[HOHHOTO HANpAaBJICHUS PaJUOJIOKAlMK B pa3pabOTKe M BHEAPEHUU CO-
BpemeHHbIX PJIC.

3. CucremHas MO€eJIb 3BOJINIIMOHHOT'O pa3BUTUA
IIpOCBETHBIX CUCTEM

XpOHOIOTHYECKUH aHAIU3 Pa3BUTHUS JTI0O00H TEXHUYECKOW CHCTEMBI MO3BOJISET I10-
JYYUTh MHOKECTBO IOJIE3HOW MH(OpMAaIHH, MO3BOJISIOIEH cCHCTEeMaTH3UPOBaTh U Gop-
MaJIi30BaTh CYILECTBYIOIINE TEHIEHIWH M 3aKOHOMEPHOCTH MX pa3BUTHA B Xojle Oec-
MPEPBIBHOTO COBEPIICHCTBOBAHUSA KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK,
OTIpeAENAIONNX WX (YHKIHOHAIBHOCTh. Takoil aHamu3 [14, 15], mpoBemeHHBIA st
MIPEIMETHON 00J1aCTH BBIYUCIUTENHHBIX CUCTEM, J1aj BO3MOKHOCTD OINPEIEINUTh TEHACH-
LU, BBLIECTIUTh TPEH/bI U IPUOPUTETHI PA3BUTHUS OTAEIbHBIX HAIIPABICHUM.

Ucxons n3 000CHOBaHHO BBHIICJICHHBIX B XOJ€ aHAIN3a Pa3BUTHUS MPOOJIEMEI MPO-
CBETHOU paJNoJIOKaIuH II. 2.4 CUCTEMHBIX mpobiieM mpocBeTHBIX PJIC, BIIoHE pasyMHO
U 1eNeco00pa3Ho NMPUMEHUTh 3apEeKOMEHAOBABILMI ce0sl MpUEM CHCTEMHOIO aHaln3a
Ul TIOCTPOCHHMA M HMIEHTHU(UKAIMH (EHOMEHOJOTHMYECKOH MOJENH 3BOIIOLHMOHHOTO
pa3BUTHS W3y4aeMO#l MpPeIMETHOM 00IacTH, OKUAAS MPU STOM JIOCTHIKEHHS aHaJIOTHY-
HBIX LeJIEd — ONpeaeNeHNe TEHACHIINM, BbIACICHUE TPEHJ0B U IPUOPUTETOB Pa3BUTHUS
OTJICNbHBIX HANpaBICHWH W TEXHOJOTHM MPOCBETHOW PpAaIMOJOKAlWU B LEJIOM, H, B
yactHOCTH, PJIC, HCIONB3YIOMIMX TPOCBETHBIN 3 (HeKT.

Mojienb 3BONIOIMOHHOTO Pa3BUTHUS MTPOCBETHBIX CHCTEM MOKHO MOCTPOUTH U HJIEH-
TUPHULHAPOBATH, UCXOS U3 CIECAYIOMNX MPEATNOCHUIOK:

— YCTOMYMBO CJIOKMBIIAsICS B IPAKTHKE MPUMEHEHHUS Ha MPOTSHKEHUH OT UX TMOSIB-
JIEHWs 10 HAlllero BPEMEHH CTPYKTypa MPOCBETHBIX CHCTEM (CTPYKTYypHpOBa-
HUe-UIeHTH(UKAIMS B MPOCTPAHCTBE KaYECTBEHHOTO COCTaBa OCHOBHBIX dlIe-
MeHTOB PJIC 1 uX CTpYKTypHl, T. €. B IPOCTPAHCTBE COCTOSIHUH [17]);

— XPOHOJIOTHMYECKasl MOCJIEN0BATEIbHOCTh U3MEHEHUS! CTPYKTYphl U MapaMeTpOB
AJIEMEHTOB OTHENbHBIX KOMIIOHEHTOB PJIC (cTpyKTypHpOBaHUEe-UISHTHPUKAIISL
BO BpeMeHHol obnactu [17]);

— HOpPMHUpPOBaHHBIE Oe3pa3MepHbIe 0000IIEHHbBIE MTOKA3aTEeIM BPEMEHHBIX YPOBHEH
SBOIIIOLIMU TIPOCBETHBIX CUCTEM (CTPYKTypUpOBaHUE-UIACHTU(DHUKANNI B TPO-
CTpaHCTBEe 00OOIIEHHBIX TTapaMeTpoB kKoMmoHeHToB PJIC, T. €. B IpocTpaHcTBE
mapameTpoB [17]).

[IpenmeTHast 061aCTh MPOCBETHBIX CHCTEM (OT Hayala MOSBICHUS M B OyayIem)

MOJeT ObITh ycioBHO pa3buta Ha PJIC 1+5 mokoneHuii.
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B cooTBercTBUM C HOMEPOM MOKOJEHHH MEHSUIUCh BO3MOXKHOCTH CHUCTEM M HX
CTPYKTypa:

—  PJIC o6napyxenus (O) [12] (nepBas oreuectBennas PJIC PYC-1);

— OJIHO3BEHHAas U JABYX3BEHHAasl CUCTEMBI C OJHUM MEpPEAATIYNKOM U JIByMs IpHEM-

nukamu (PYC-1);
— PJIC oGnapysxenus u pacniosnaBanus (P) [6];
— PJIC obHapyxenus, pacro3naBanus u jokauuu (JI) [5, 10];
— MHOTO3BEHHasl CHCTEMa, T.€. CHCTeMBl C HECKOJIBKHMH II0CIEI0BATEIHHBIMHU
sraetikamu [1-T1p [28];

— wmHoronosunuonukie PJIC (MITPJIC) [29];

— MIIPJIC Ha ocHOBe mepeaTYnKOB JIPYTUX CHCTEM (CO3/aHNe KOCMHUYECKHX CH-
CTEM);

— PJIC ¢ ynpaBnsieMbIM 30HIUPYIOIIAM CHTHAJIOM M U3MEHSEMON CTPYKTYpO#l 00-
paboTKM B 3aBUCHMOCTH OT THIIAa OOHApy>XKHBaeMOro oOBeKTa (aJanTHBHBIE
PJIC — APJIC) — mpeamnonaraemas (asza pa3BuTus B Oy IyIieMm.

AHanu3 3BOJOIUOHHOTO pa3BUTHs pocBeTHBIX PJIC Ha 0003HaYEHHBIX OCHOBAHU-
SIX W BBIIEJNCHHBIX TOKOJCHUSAX CHCTEM IO3BOJISIET MOCTPOHUTH (HEHOMEHOIOTHYECKYIO
MOJEIb Pa3BUTHA IMPOCBETHBIX CUCTEM C NPUMEHEHHEM TEOPETHKO-MHOKECTBEHHOTO
nonxona (puc. 4). [Ipu 3ToM BBOAUTCA B pACCMOTPEHUE XapaKTEPHU3YIOIINH CHCTEMY WH-
TerpaibHbIi napametp UIIL

Tax, 11t cHCTEMBI TPETHETO MOKOJIEHHUS €T0 MOYKHO MPEACTABUTH CIIETYIOIIM:

W1, =OUPUJL (1)

Ha puc. 4 cymectByrormiee (TpeThe) MOKOJICHHE OTMEUEHO cephIM IIBeTOM. COOTBET-
CTBEHHO JUJIS ABYX IPeAbIAYyIUX okonenuii nmapamerp MII npunumaer Bua;

I, = O, )
UIl, =OUP, (3)

Mogenn cucteM OPYTHUX TOKOJIEHWH IMONMYyYaroTCsd aHAIOTWYHO, B COOTBETCTBUU C
puc. 4., Ipy TOMOIIM TEOPETUKO-MHOKECTBEHHBIX OIepannii 00beTUHEHNS, TIePEeCeICHUS
Pa3HOCTH, HCIIONB3YS UCKIIIOUEHHE U J00aBIEHNE HOBBIX XapaKTePUCTHK.

AHanmmM3 MOCTPOCHHON M WACHTH()HUIUPOBAHHOW MOJICNH IO3BOJISET BBISBUTH Clie-
IyIoIHe 3aKOHOMEPHOCTH M TeHJEHIIMH B Pa3BUTUHU TeXHUKH npocBeTHBIX PJIC. U3 (1),
(2), (3) HecnoxxHO BUIETh U3MeHeHue napamerpa I, mo Mepe pa3BUTHs IPOCBETHBIX
PJIC. OcHOBOI1 W3MeHEHUH SABISCTCS KaK yIriyOJieHHE TEOPETHUCCKUX MOJEICH, OMUCHI-
BAIOLINX MpOIECCHl B CHCTEME, TaK M, YTO OCOOEHHO Ba)XXHO, COBEPIIECHCTBOBAaHUE
cpencTB oOpaboTku curHana. Tak, eciu B cuctemax nepsoro nokonenus (MI1,) ucrons-

30BaJIUCh TOCTATOYHO MPOCTHIE (10 COBPEMEHHBIM MEPKaM) aHaJIOTOBBIE CPEJICTBA PETH-
CTpalluil CUTHAJla W HAOJIOJCHHS, TO B IEPCHCKTHUBHBIX CHUCTEMax CIEAYET OXHIATh
MPUMEHEHUS KaK 00Jiee YyBCTBUTEILHBIX PUEMHHUKOB, TaK U BBIYUCIUTEIHLHBIX MAIluH
00JbIION MOITHOCTH. BCce 3TO COBMECTHO C HOBHIMH METOAaMH ITUGPOBOH 00pabOTKH
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CUTHAJIOB TIO3BOJISET MIPOU3BOANUTE 00JIee «TOHKHIT» aHaIW3 PACCESIHHOTO CUTHANA U TI0-
Jy4aTth OOJbINIEE YUCIIO CBEICHUIN 0 HaOI0JaeMbIX 00bekTax [6, 11].

0 P n Mnenc APNC

Pucynox 4. Teopemuxo-mHodrcecmeennas mooens 36ooyuu npoceemuvix PJIC

C pa3BUTHEM TEXHOJIOTHIA HU(PPOBOKH 0OPaOOTKH CHIHAJIOB, IPOU3BOJACTBOM BEICO-
KOIPOU3BOAUTENBHBIX KOMIAKTHBIX BBIYMCIUTEIBHBIX YCTPONCTB CBSI3aHBI MEPCIIEKTUB-
HbIE€ HalpaBJiIeHUs Pa3BUTHS MPOCBETHON paguonokanuu. OJHUM U3 HUX SABJISETCS MHO-
TOTIO3UITMOHHAS panuosokanys [27, 29], 4To COOTBETCTBYET 00IeMy HalpaBJICHUIO pa3-
BUTHUA paauosiokauuu B nenoM [12]. [IpuMeHeHne pa3HECEHHOrO MpHueMa MO3BOJISIET, B
YaCTHOCTH, YBEJIMYUTh O0BEM CUTHAJIbHON MH(POPMAIMM M, KaK CICICTBHUE, [OBHIIIACT
Ka4eCTBO PACIO3HABAHUA U CONPOBOXKICHUSA OOBEKTOB.

[TomyuenHble B pe3ynbTaTe aHAIU3a TPEHIbl Pa3BUTHUS MOJATBEPKACHBI B MPAKTHKE
pa3paboToK, Benymuxcs B NPOQHIbHBIX HCCIIEA0BATEIbCKUX KOoJUIeKTuBax. Cienyer 3a-
METHTh, YTO BBIACICHUE Pa3AeibHON MPOLeayphl HACHTU(DHUKALINN MOAEIH 3BOJIOLMOH-
HOT'O Pa3BUTHUS MPOCBETHBIX CUCTEM B MPOCTPAHCTBAX COCTOSHHUN (CTPYKTYp) H MapameT-
POB IO3BOJISET MOIYYUTh HEOOXOAUMYIO HH(POPMALIUIO s TPOrHO3a TEXHUYECKOT0 pas-
BuTHA npocBeTHbIX PJIC He TONBKO B milaHE UX PETPOCIIEKTUBHOIO PAa3BHUTHS, a M Kak
WCTOYHHK PEKOMEH/IAINH 110 MX COBEPIIEHCTBOBAHUIO W MOJEPHU3AIINH.

4. ITpoexTHasa Mmoaes npocseTHov PJIC

4.1. Moaesn npocBeTHOr0 pajgapa

[IpocBeTHBIC pajgapbl U MHOTOIO3UIIMOHHBIC CHCTEMbl HA WX OCHOBE OTHOCSTCS K
KATErOpHH «OOJIBIINX HHOOPMAIIMOHHBIX CHCTEMY, O0JIAIAIONINX TOBBIIICHHON CI0XHO-
CTBIO CTPYKTYPBI, ¢ OOJBIINM KOJIHYECTBOM 3JIEMEHTOB, Pa3HOOOPA3HBIMH M Pa3HOPOJ-
HBIMH TI0 CBOCH NPUPOJE U CTPYKType MHPOPMAIMOHHBIMU CBs3siMU. HambGonee cymie-
CTBCHHBIMHU (DaKTOpPaMH, ONMPEICISIOINMI MX KadeCTBCHHBIC XapaKTEPUCTUKH MOXKHO
cumrath [18]:

—  HaJIW4Hhe eAMHOU 1eNr (YyHKIIMOHUPOBAHHMS JJISl BCEH CHCTEMBI,

—  MHOroo0pa3ue ¥ pasHOPOTHOCTH (PYHKITHH, pean3yeMbIX CHCTEMOM;
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— Ooubiroe yucio HHPOPMALMOHHO-CBI3aHHBIX U B3aUMOJACHCTBYIOMINX 3JEMEH-
TOB;
—  BO3MOKHOCTD JIEJIEHUS] CHCTEMBI Ha MOJACUCTEMBI;
— uepapxuyeckas CTpyKTypa CBs3el MOJCUCTEM;
— HaJM4He B CHCTEME yNpPaBJICHUS U BBICOKAs CTEIIEHb €r0 aBTOMAaTH3aLUHY;
— YCTOHYMBOCTBH K BO3JCHCTBHIO BHEIIHMX M BHYTPEHHHX BO3MYIIAIOIIMX (AKTO-
POB U HAIMYME 3JIEMEHTOB CTA0MIIM3alMU U CAMOOPTraHU3aLUY.
Maremarndeckasi IOCTaHOBKa 3aJad, BOSHUKAIOUIMX IPU aHAIU3€ U IPOEKTUPOBa-
HUM TPOCBETHBIX CHCTEM, TaK WJIM MHa4e CBA3aHa C ONTHMH3ALKEN MapaMeTpoB 3JIeMEH-
TOB M MHTETPAJbHBIX XapaKTepUCTHK. BaxkHoe 3HaUeHHe 37ieCh UMEET 3aJJaHue U ITOCTPO-
€HHEe HepapXxuy MoJelield, X UASHTH(UKALMS B IPOCTPAHCTBAX COCTOSHHUN (CTPYKTYP),
napamMeTpoB M BO BPEMEHHOW o0nacTu. B 3TOM ciydae KakaoMy 3Tally MCCIEIOBaHUS U
HNPOCKTHPOBAHMS COIIOCTABIIETCS CaMOCTOSTENIbHAs MOJENb 3JEMEHTOB M CHCTEMBI H,
TEM CaMbIM, IIOCTABJICHHBIE 331a41 HEOOOCHOBAHHO HE YCIOXKHSIOTCA. TeCHO CBsI3aHHBIM
C BOIIPOCOM 3a/laHusl MoJieJsiell sIBiIsieTcs BbIOOp IMapaMeTpoB, KOTOPble HauOoJee TOUHO
XapaKTEepU3yIOT COOTBETCTBHE CHCTEMBI HCXOJHBIM MM MPOMEXKYTOYHBIM (Ha 3Tare
MIPOEKTUPOBAHUS) LIEJISAM.

4.2. O0001meHHbIEe KHOEPHEeTHYECKUE MOIe TN
NMPOCBETHOH CHCTEMBbI Ha Tale NPOeKTHPOBAHUSA

Matemarudeckyro mMojens (MM) mpocBeTHOTO pajroIoKaTopa MOKHO 3a1aTh B BU-
Jie TPAJMIMOHHON KUOSPHETHYECKON Moienu «4epHoro siuukay [19, 20]:

EMZ{TM’XM'UM’QM’YM’FM’HM’GM}' (4)
rae T,, — MHOMECTBO MOMEHTOB BpPEMEHH; X,, — MHOYKECTBO COCTOSHHI CHCTEMBI;
U,, — MHO)KECTBO MI'HOBEHHBIX 3HAYEHHUH BXOIHBIX BO3ACHCTBUM; €2,, — MHOXECTBO
JOIyCTUMBIX BXOIHBIX BO3ICUCTBUH; Y,, — MHOKECTBO MTHOBCHHBIX 3HAYCHHUU BBI-
XOIHBIX Bo3feHcTBUM; I'\, — MHOXKECTBO IOIyCTUMBIX BBIXOJHBIX BO3CHCTBHIA;
H,, — omeparop nepexofoB, yCTaHABIMBAIOMIUI ()YHKIMOHAIBHYIO CBSA3b MEXIY CO-
crosHuamu X,,; G,, — omeparop, yCTaHaBJIMBAIOILIUI CBA3b MEXAY COCTOSHUEM CH-

CTEMBI U €€ BBIXOJAHOW MHTErpalbHON XapaKTEPUCTHKOM, MPENONPENETIAIONIEN MHOXKeE-
cteo I'y,.

B 3aBuCHMOCTH OT ypOBHS M Ha3Ha4€HHUs MOJENHU IOJ BeJMYuHaMu X,,, U, Q,,,
Yy, I'yy MOXKHO moapaszymeBaTh pasHble mporneccel. Hampumep, B kauectse U, u Y,,

MOYKHO B3SITh BXOJHBIE W BBIXOTHBIC MPOIECCHl TOIBKO TpUeMHUKa. [Ipu nampHenreMm
YIIIyOJIEHHH MOJEIIH MOJENBI0 (4) MOXHO OIKCHIBATH TOJIBKO BTOPHUYIHYIO 00pabOTKY
CWrHaNa, a B kagecTBe U,, MCIIOIB30BaTh PE3yNIbTATHl IEPBUYHBIX H3MEPEHUI IPOCBET-

HOI'0 paAuoJoKaTopa (,Z[OHJ'IGpOBCKaH qacToTa, 3alma3ablBaHus CUTrHajia U T. Il).
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Ilox MHOXXECTBOM MOMEHTOB BpEMCHU TM 34€Ch MOAPa3syMeBaACTCA MOCICAOBATCIIb-

HOCTH JUCKPETHBIX MOMEHTOB Bpemenu iy, {, t,, ..., [, a COOTBETCTBYIOIIME UM IIPO-

ns
[IECCH MOXXHO Ha3BaTh OTCUYETAMHU.

JlanpHeiee pencraBieHne Moen (4) ocHOBaHO Ha 0oJjiee IeTalhbHOM y9eTe OT-
JCJIBHBIX ACIIEKTOB M 3aBHUCUT OT Ha3HAYCHUA MOACIIN. HpI/I IMPOCKTUPOBAaHNU NPOCBET-
HOM CHCTEMBI YacTh yHOpaBJIArOIIuXx (1)YHKHI/II\/'I OCYHICCTBIIACTCA MPU IIOMOINN aBTOMAaTH-
3UpoBaHHON ynpasisomeil cuctemsl (AC), 0HAKO OCTaeTCsl MPUOPUTETHOM JONS Yeso-
Bedyeckoro yvactus. [loatomy ynpasieHne Npu NpOEKTUPOBAHUM OCYIIECTBIIAETCS HEMO-
CPEJICTBEHHO CO CTOPOHBI YeJIOBEKa, Kak Juila, npuauMatomiero pemrenus (JIIP) u npu
MOMOIIIM aBTOMAaTH3UPOBAHHOW YIIpaBIsitoleil cucteMsl. Ilporecc ymnpaBneHus Ha cra-
JTUH TIPOSKTUPOBAHUS MOYKHO TIPEJICTABUTH B BUE 3aMKHYTOHW CXEMEBI Ha pHC. 5.

Takum o0pa3om, TSI HaYaIBLHOM CTATUU TPOSKTHPOBAHUS MPOCBETHOH CHCTEMBI
MO’KHO MCITOJIB30BATh CIEAYIONIYI0 Moaes [21, 22]:

YM: F(leAmaUMyUM)y (5)
rac XM — YCJIOBHO MOKHO Ha3BaTb BEKTOPOM COCTOSTHUM PECypCOB CUCTCMbI (BJ'ICMCH—

TOB BHYTPEHHHUX IIapaMeTPOB, 33JaBa€MbIX B OOLIEM Cllyyae TEXHHUKO-3KOHOMHUYECKUMHU
XapakTepucTukamMu); A,, — BEKTOp IIapaMETPOB BHEIIHUX BO3JEHCTBUH (K HUM MOXKHO

OTHECTH HE TOJIbKO MEIIAOIINe BO3IEHCTBH, HO M CAMHU LENH C yKa3aHUEM C TOM WU
MHOM TOYHOCTBIO MX MapameTpoB); U,, — BEKTOp yHpaBIIAIOIUX Bo3aekcTeui; U',, —
BEKTOP KOPPEKTUPYIOIUX yIPaBIAIOIINX BO3AeicTBUl; Y,, — BEKTOp BBIXOJIHBIX I1apa-
METPOB (MHTETPAIBbHBIX TEXHUKO-3KOHOMHUYECKHX XapaKTEPUCTHK MPOCBETHOTO PaaUO-
JIOKaTopa, WK, B OoJiee y3KOM CMBIcTe, HHQOpMAIHIO JJIs 3aKa3unKa-TIOTPEOUTENIS, CM.
puc. 1), oroOpaxkaromuii pe3yabTaThl yIPaBICHHUS PECypcaMu U MapaMeTpaMu CHCTEMBL;
Fyw —  TEOpeTHKO-MHOXKECTBEHHbIH  (DyHKLMOHAN, BBIPAXKAIOIMHA  COOTBETCTBUE

dy = Xy, Yu, Fu) © ydeTom Bo3zeiicTBHsS BHEIIHHX (DAaKTOPOB A,, M YIPaBISIOIINX
Boszeiicteuit Uy, U'y, u Z,, (puc.5).
Ha cxeme (puc.5) 0003HaueHBI OCHOBHBIC (DYHKIIMOHAIBHBIC 3aBUCHUMOCTH COCTaB-

nsrommx MM, onuceIBaromue MpoLEcC YNpaBJIEHUS PecypcaMH COCTOSHUM CHCTEMBI
X Tpu npoexktuposanuu PJIC.

4.3. UnenTnguranus Moae/ M B IPOCTPAHCTBE COCTOSTHUI

B GonpmmHCTBE citydaeB Ui mpeacTaBiieHus B MM MPOCBETHOTO PaoIOKaTOpa
(4) mpoctpanctBa cocrosauit (IIC) B kauectBe siapa MM mnpumenstorca nuddepernu-
aJIbHBIE YPaBHEHUS U, COOTBETCTBEHHO, [IC MOXKeT OBITH BRIPa’)KEHO MHOKECTBOM (ha3o-
BBIX COCTOSTHHM, 33JaBaeMbIX C yYYETOM TPEX OCHOBHBIX COCTABISIOMINX: MMEIOIINXCS
OTpaHWYEHHIA; 3aJaHHON JUCKPETHOCTH OTCYETOB BPEMEHH; 3aKOHA HBOIIOIUH, OTOOpa-
JKAIOMIero 0Oy TOUYKY (ha30BOTO MPOCTPAHCTBA MPH JTFOOOM OTCUETE BPEMEHHU B OJTHO-
3HAYHO OIpeAesIeHHOe COCTOostHME cucTeMbl [16, 17]. CocrosHME X; OmpememseTcs Kak
CTPYKTYpPO# MOJENH, TaK ¥ CIOXKMBIITUMUCS B OIIPEIEICHHBI MOMEHT BpeMeHH Habopa-
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MU [1apaMeTpoB, T. €. MPUMEHEHUE TPAJAULIMOHHOTO pa3noxenus moaenu Ha [1C u [T u
CIICAYIONIAs 3a HUM pasfieNibHas 00paboTKa MOJENU He MPEACTABJISIOTCS BIOJHE KOP-
PEKTHOM MPOEKTHOMN OMEepaIueid, XOTs B psiJie CIIydaeB, HATPUMED, MPU MPOSKTUPOBAHUH
CHCTEM aBTOMAaTHYECKOTO ympaBieHus [19, 20], BmoiaHe yMecTHa M 3apeKOMEHIO0Baa
cebsl C MOJIOKUTEINBHOW CTOPOHBI, MPUBOJII K KOHCTPYKTHBHBIM DEIICHUSIM, 00Jaaaro-
UM HeO6XOI[I/IMI)IMI/I Ka4C€CTBCHHBIMHU I1OKA3aTCIISIMU.

l A)I
M

__P Xy *—>

Yy = F(XnaAna Uy Uln)

Y,

M> M

Z'y =9y (X Ayp Ul[)

Uy =Py (an Y- Ay Zy )

Y,

M> TM?

Zy=%y (X Ay UlI)

Pucynox 5. Moodenv npsimozo unmepaxmuno2o (a8momamu3upo8aHHoco)
ynpasneHus npu npoekmupoganuu npoceemuou PJIC

OnHako, Ipu HEOOXOAMMOCTH IOJIyYEHHS PELCHUS B YCIOBUSIX HEONPEAEICHHOCTH,
MOPOKIaeMOl BapHAIMSIMH CTPYKTYpPbl U IapaMEeTPOB BJIEMEHTOB MPOEKTHPYEMOM CH-
CTEMBbl B IIPOLIECCE CTPYKTYPHOI'O U NAapaMETPHUECKOr0 CHUHTE3a, U3MEHEHUEM BEKTOpa
yIpaBlieHHS ¥ BHEIIHHUX Bo3aelcTBuid U, a Takke ompenessieMOl HAINYHEM HECTaOMIIb-
HOCTHU NapaMeTpPOB WJIM MHTEPAKTUBHOTO YIPABICHUS, IPUMEHEHHE TPAAULIMOHHOTO Ma-
TEMAaTHYECKOro alnapara Ipy CO3AaHUH alrOpPUTMHUIECKOTO U MPOrpaMMHOr0 obecneue-
HHUH HE IPUBOIUT K MPHEMIIEMBIM pe3yJbTaTaM MPOEKTUPOBAHMS, aJeKBAaTHBIM OXHIae-
MBIM Y YJIOBJIETBOPSIOIINM 3aIpOChl pa3pabOTIHKOB.

i coxpaHeHus OOLIHOCTH B MaTeMaTH4ECKOH 3amHMCH BBIPAXKEHUS MOJEIN MHO-
KECTBO JUCKPETHBIX COCTOSIHUM CUCTEMBI X,,, IPEACTABIAIOIIEE MHOKECTBO BAPHAHTOB
CXEMBI YCTPOMCTBA CO CBOMMH (DUKCHPOBAHHBIMU HAa0OpaMu 3JIEMEHTOB, 0003HAYNM Kak
S={s,,S,,S,,..-, S, } (puc. 6).

Taxum o6pa3om, A7t OpMaNTU30BaHHOTO OIMHMCAHUS COCTOSIHUHN IpoekTtupyemoit TC
B I[1C, onpenenenHoro B 0003Ha4eHUAX paccMarpuBaeMoir MM, nmeem

S(t,) = Hy (S(t,), U, ),
CIIeI0BATEIBHO, TS €TUHIUYHBIX MTHOBEHHBIX cocTostHUN npoektupyemoi TC B T1IC

s(ty) = o(s(t,), u(t,)), u(t)e.
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BBG,E[GM TAKXXE B paCCMOTPCHUEC MHOXKCCTBA MapaMCTPOB 3JICMCHTOB CUCTEMbI — P,
1 MHOKECTBO UX JOITYCTUMBIX 3HAYCHUN — DP’ OMpPEACIAIOIMINX COCTOSIHUSA CUCTECMBI U

NpeAHa3HAYeHHBIX B JAHHOM Cllydae AJisl OpraHW3alid B3aUMOCBSI3U U OTOOpaXKeHHUs
n3menenuii B [1I1 mpu uzmenenusix B [1C u Hao0opoT.

S=1{s. 8. .8 8g)

Pucynok 6. Modenv usmenenus cocmosnuii 8 pe3yiomame CmpyKmypHo20 CuHmesa

Beenenue B paccMoTpeHre MHOXecTBa P MpUBOAUT K HEOOXOIUMOCTH TPOBEIECHUS
JIOTIOJIHUTENILHOTO aHallM3a IPUMEHAEMOr0 BHYTPEHHEro oneparopa H,, ¥ BblIeIeHUsS B

HEM KOMIIOHEHTH F,,, oToOpaxaromeil npeoOpa3oBaHHE IAPaMETPOB, BHI3BAHHOE
CTPYKTYPHBIMH H3MEHECHUSMH W (DYHKIIMOHAJIBHBIMU CBSI3SIMH MEXKAY IapaMeTpaMu:
H,, =H', UF,. D10 Tpebyercs anst obecrnedeHust COrnacoBaHHOTO ONUCAHUS MOAMHO-

JKECTB COCTOSIHHU (BapHMaHTOB CTPYKTYpHBIX pemreHuit) B IIC Momenn mpoeKTHpyeMOi
PJIC u ux mapamerpudeckux onucauuii B I1I1.

4.4. UnenTnduxanusi BHyTPEHHHUX ONEPATOPOB MO
NMPOCBETHOH CHCTEMBbI Ha Tale NPOeKTHPOBAHUSA

Hoenmughuxayua onepamopa H',,. Jna BHyTpeHHero omeparopa H',,, ycraHas-

JIMBAIOLIETO CBSA3b MEXAY COCTOSHUAMHU CHCTEMBI, Hanboee LenecooOpa3HbIM i UeH-
tudukanmu Oyner ero Belpaxkenue B [IC B BHUIE TEOPETHKO-MHOKECTBEHHOTO COOTBET-
ctBuA B popme otoOpaxenus I': M — Q (puc. 7).

B atom cnyuae 3agaua npoextupoBanus PJIC, kak pacnpenenenHoii cuctemsl Q, co-
cTosiel U3 0OBEKTHO-OPUEHTHPOBAHHBIX Moayleii-Habopos (OOH) Q,, peanusyrommx
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HeoOxoaumMble paboune ¢yHkuun PJIC, paccmarpuBaeTcs Kak uX (OPMHpPOBaHHE W3
’neMeHToB M, € M mpoGiemHo-opueHTupoBanHoro Habopa (IIOH) — M [16, 17, 21,

22]. Peamu3amus npouecca opmupoBanuss OOH Q, moxpasymeBaeT MHTEPaKTHBHOE
B3aUMOJIEHCTBHE Pa3padOTUYNKa U CUCTEMbl MPOEKTUPOBAHUS, T. €. COOTBETCTBYET IPH-
HATOMH B I1. 4.2 cXeMe 3aMKHYTOTO HENpsMOTro yIpasieHus (puc. 5). s uneHTnduKanum
MM B npoctpancTBe coctosiHui miponiecc Gopmuposanust OOH omnuceiBaeTcs oToOpa-
xernem I'M — Q. [Ipu onricannu omeparwii nepenadn MOAyJIed MeXAy 0a30BBIM MHO-
s)kectBoM [IOH — M u muOXkectBom OOH — Q ucxomuoe orobpaxkenune I'M — Q
1eaecoo0pa3Ho pa3ouTh Ha 1Ba ypoBHs: I''M —V un I',)V — Q, 10moiaHuB mporecc
(hopmMHpoBaHUs BUPTYAJILHOH (ha3oii, COOTBETCTBYIOIIECH Ha MPAaKTUKE CO3JaHUIO U amlpo-
Oauuy BUPTyalbHBIX MoJesnel mpoOHbix BapuanToB PJIC, 0003HaYaeMbIX MHOKECTBOM V
(puc. 7). [oxa3swiBaercst [25], 4TO YHWUBEpCadbHBIM MaTEMaTHYECKHM aIlllapaToM It
OIHCAHUA COCTOAHUH 31eMeHTOB mpoektupyemonn PJICC m; e M ¢ yderoM Heompene-
JICHHOCTH YCJIOBHI BXOkaeHMs B pasnuunble OOH siBisiercs HeueTkoe MHOKecTBO (HM)
A, 3amaHHOe Ha 6a30BOM MHOXecTBe M M 00pa3’oBaHHOE MPAMEIM OTOOPAKEHHEM
rM-Q:

A(m)={<pq(m),Q>}=
z{uQi(mi)/Ql; “‘Qi(mi)/Qz;""; “‘Qi(mi)/Qi;""; “Qi(mi)/Qm}l

e o, (M) — crenens npunagiexnoctu M k OOH Q;; n=|M|[;m=|Q].

Bi IPTYAIIBHAN

thaza

Daza
III)IIIIH'['IIH
peLIeHIu

Hcxonnoe
cocToAame

Pucynox 7. @opmanuzosannoe onucanue npoyecca npoexmuposarnus PJIC
6 NPOCMPAHCmee COCHMOSHUU
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I'eomeTpryeckoil mHTepHpeTanneil BapuanTa o0bekTa nNpu uaeHTuuKanmu MM B
[1I1 saBnseTcs Touka B N-MepHOM EBKIMIOBOM NMPOCTpPAHCTBE BHYTPEHHUX MapaMeTpOB, B
KOTOPOM JUIsl Ka)I0H M3 N yIpaBIsAeMbIX EPEMEHHBIX BBIIEIECHAa COOTBETCTBYIOIAS KO-
opauHaTHAs oCh [25]. Momens MpoekTUpyeMbIX 00hekToB maeHTtudumupyercs B 111 ¢
HCIIOIb30BAaHNEM COOTHOILICHUH, TIOJyYeHHBIX B II. 4.2.

Takum oOpazom, s (HOPMATM30BAHHOTO ONKCAHUS CTUHUYHBIX MTHOBEHHBIX CO-
crosiHuid 3nemenToB npoektupyemoit TC B IIC, onpeneneHHoro B 0003HaYEHHSIX pac-
cmatpuBaeMoit MM, umeem s(t,) =o¢'(s(t), u(t)), o'eH’,, H', eH,, ut)eQ B
COOTBETCTBHH C IPHUHATOH MOJENBI0 INEPEXONOB B BHIE TEOPETUKO-MHOKECTBEHHBIX
oroGpakennit momyuaercs: s(t) =s,(1)Us, (1), rne s,(t)|v, =T,m;; s,(t)|q, =T,v; npu

m,Vv,, ¢, € M.
Hoenmugurayus onepamopa F,,. Jlnsa BeIpakeHUsl BHYTpEeHHEro oneparopa F,,

YCTaHABIUBAIOILETO N3MEHEHHUS TaPaMETPOB AJIEMEHTOB IPHU MEPEX0AaX MEXIY COCTOS-
HUSIMH, IPUMEHSIOTCA, KaK MPaBUjI0, MaTeMaTHUECKUe MOJEIU (PU3NIECKUX IIPOLECCOB,
OIIpeNeIAI0INX (YHKIMOHUPOBAaHUE NPOeKTHpyeMoro oObekTa. Ilpunsroe, kak npasu-
JI0, B 3TOM Cllydae IpUMEHEHHe MaTeMaTHYecKoro anmapara auddepeHraibHbIX ypaB-
HEHHH CIOCOOHO MPOJBUHYTH PELICHHE 33Ja4d U TMOIYYHUTh YJIOBIETBOPUTENBHBIE pe-
3yJbTaThl JUILIB IPH YCIOBUU CTPOTO (PUKCHUPOBAHHOHN CTPYKTYPBI MOJEIH, T. €. TOJIBKO B
[IIT 6e3 oTOOpakeHus cBsA3el U B3aUMOACHCTBHUN, HEM30€KHO BO3HUKAIOIIUX MIPH CTPYK-
TypHBIX n3MeHeHusx [19, 20], TpagunmonHo BeiHeceHHBIX B [IC 1 oToOpaskaeMbIX TaM ¢
NPUMEHEHHEM COOTBETCTBYIOIMX MaTeMaTHUECKUX ONMCAaHUN B Buae rpagos. Bmecre ¢
TeM TIpU OOpaleHny K KOHKPETHOH MpeaMeTHON obmactu npoektupoBanus PJIC mourn
BCErJa MMEIOTCS PEKOMEHJAIMH, yYWTHIBAIONINE 3TH B3aMMOCBS3W, W HAKOIJICHHBIE
ombITHBIM myTeM [1-3, 7-11, 13]. B HEKOTOpBIX CllyyasX 3TH B3aUMOCBS3H (HOpPMaIH30-
BaHbI B pe3yJbTaTe CIEIHAIbHBIX UCCICAOBAHUI U Mocieayomero anammsa [7, 11, 13].
[IpumeHeHue 3TUX 3aBUCHMOCTEN MO3BOJISIET YUUTHIBATh B3AaUMHBIC BIMSHUS 3JIEMEHTOB
IIyTE€M BBEJEHHS B aITOPUTMBI PACUETOB COOTBETCTBYIOIIMX KOPPEKTHPYIOIHUX MTOMPABOK
B BHUJE OTAEIBHBIX PACUETHBIX MOZEJEH, TONPaBo4HbIX K03 duimentos u 1. m. IIpu uc-
0J1b30BaHuM coBpeMeHHbIX CAE-cucTeM u Hajqu4yuM B UX COCTABE HAJEXKHBIX U MPUEM-
JIEMBIX TI0 BPEMEHHBIM 3aTparaMm (OBICTPONIEHCTBYIONINX) MOJENEH 3JIEeMEHTOB M KOp-
PEKTHO peaTn30BaHHBIX AITOPUTMOB MX COOpKH mpH cTpyKTypHOM cuHTe3e PJIC ux pe-
KOMEHYETCsl MCIOJIb30BaTh MOCiIe HEOOXOAMMBIX MpeoOpa3oBaHMi, MO3BONAIONINX H3-
BJIEKATh 3aBICUMOCTH, 0TOOpa)karoliie B3auMHBIE CBSI3U IapaMeTPOB JIEMEHTOB.

Taxum o0Opazom, 11t GOPMaTH30BAaHHOTO OMMCAHHUS €AWHUYHOTO MTHOBEHHOI'O CO-
crosiausa npoektupyemoit PJIC B IIII, ompeneneHHoro B 0003HAUYEHUSIX paccMaTpUBac-
Mot MM, umeem p(t,) = f(p(t),u(t)), rme fek,, F,eH,, Moxer ObITh BbIpakeHa

HEMOCPEICTBEHHBIMU aHAJIUTUYECKHIMH 3aBHCHMOCTSAMH, MONYYEHHBIMHA 3apaHee B pe-
3yJbTaTe MPUMEHEHHUS K MacCHBaM B3aUMOCBSI3aHHBIX ITapaMETPOB PETPECCUOHHOTO [16]
WM KoppesinnoHHoro [16, 22] ananu3a. Bmecte ¢ Tem B pabote [23] mokazaHa mpHH-
LUIHNaJIbHas BO3MOXKHOCTh IPHUMEHEHHs Ui 3TUX LeJell MaTeMaTHYecKoro ammapara
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
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Hoenmughuxayus onepamopa G,,. Buyrpennuit omeparop G,, ycTaHaBIUBaeT

CBSI3b MEXJIY COCTOSHHUSMHU CHCTEMBI U €€ BBIXOJIHBIMU Xapakrepuctukamu B I1I1. [Tox-
MHOKECTBAa YINpaBIseMbIX HapamMerpoB P =(p,, P,,..., P,), BBIXOAHBIX IaPaMETPOB

Y =Yy Yor--s Ypn) ¥ yHpaBiasommx napamerpos U = (U, U, ..., U,) dopmupyror III1

MM. Ilpu nomouy CKaJsIpHON CBEPTKH BEKTOPOB YIIPABISAEMBIX U YIPaBIIIOLIUX Hapa-
METpOB, cooTBeTcTBeHHO P 1 U ¢dopmupyercss oOpa3 BeKTOpa BBIXOJHBIX MapaMeTpPOB.
Bwmecre ¢ onucanuem I1C, onpenenennsivM MHOkecTBamu M, V, Q u otobpaxenusiMu I

u I', (puc. 7), UCIIOIB30BaHUE COIVIACOBAHHOIO IIapaMETPUUYECKOTO OIMCAHUS XapaKTe-

PHCTHK OT/ENbHBIX 3JeMeHTOB — P u Bceit nmpoektupyemoit TC B 1ienom — Y, B BUzIE
CKAJIIPHOM CBEPTKH, IMO3BOJSIOT YCTAHOBUTH HEOOXOMUMYIO JJIS IIpoIiecca MPOEKTHPO-
BAaHU CBA3b MEXIY HUMH BO BpeMeHHO obnactu T = (¢t,, ¢, t,,...,1,).

Takum oOpazom, s GOPMaATU30BAHHOTO OMHCAaHUSI COCTOSHMIA npoekTupyemoit TC
B [III, onpenemenHoro B  o0o03HaYeHUsX paccmaTpuBaeMoir MM, umeem
Y(t)=G,(S(), U, I',Q), cnenoBarenbHO, NI €AWHUYHBIX MIHOBEHHBIX COCTOSHUI

npoektupyemoii TC B IIIT: y(t) =n(s(t), u(t)), u(t) e Q, y(t)eI', tne neG,,.

4.5. UnenTnduxanus Moae/u npouecca npoekTupopanusi npocsetHoi PJIC

dopManpHO OmMMCATh ATAmbl MpoIlecca MPOeKTHpoBaHUA mpocBeTHOH PJIC, T.e.
(dakTHUeCKH WACHTH(GUIUPOBATHL MOJAETh MPOCKTUPOBAHHS B MPOCTPAHCTBE COCTOSHHI
(CTpYKTyp) MOXKHO, TPEJCTaBHB €€ B BHIEC Tpex(aszHOoro mpoiecca TpaHcHopMaIuu
cTpykTypsl npoektupyemoid PJIC (puc. 7). Cnegyer 3aMeTuTh, 4TO MpeajaraeMas cxema
mpolecca MPOSKTHUPOBAHUS, pealiuzyemas B MoJeNd, (OpMaibHO OTPaXKaeT OCHOBHBIE
sTanbl KoHcTpyupoBauus PJIC ¢ 3amaHHBIMU XapaKTepUCTHKAMH U3 UMEIOIIET0oCs Habopa
WCXO/HBIX KOMIIOHEHTOB, U3 KOTOPBIX U «COOMpaeTcsa» panap.

AHaOTHYHBIE MOJIENIN U TIPOIIECC UX WACHTU(UKANN anpoONPOBaHBl B Pa3NUYHBIX
npuiokeHusx [17, 21-24] u 3apekoMeHI0BaId ce0s1 KaK XOPOIee CPEACTBO aeKBaTHO-
0 MOJETUPOBAHMS M ONKCAHUS TPOIECCOB MPOSKTUPOBAHUS Pa3HOOOPA3HBIX TEXHUYE-
CKHX CHUCTEM.

Paccmorpum 3amauy mnpoextupoBanus PJIC kak pacnpenencHHo# cucreMbl Q, co-
crosiell U3 00BEKTHO-OPUEHTHPOBAHHBIX Moayei-Habopos (OOH) Q,, peanusyrommx

IPOLECCHI YNIpaBIeHus Ha pabounx cranmmsax V; [21, 22] n popmupyembIx B mpomuecce
WHTEPAKTUBHOI'O B3aUMOJCUCTBHS Pa3pabOTUMKA U CHCTEMbI MPOCKTUPOBAHUS W3 3Je-
MeHTOB M,eM mnpobiaemHo-opueHTHpoBanHOoro Habopa (IIOH) — M (puc. 8). [ua

uaeHTHdukanuu MM B mpocTpaHcTBe cocTosiHuI npouecc popmupoBanus OOH onmce-
Baetcs oroOpaxkenuem I M — Q. Ilpu onucanuu onepanuii neperayn MOayJIed MexIy

0a30BBIM MHOXECTBOM M, MHOkecTBOM MapmipyToB V u mMHOkectBoM OOH — Q wmc-
xoznHoe orobpaxkenue I': M — Q nenecooOpazHO pa3ouTh Ha JBa ypoBHA: [} M —>V

u I',; V—> Q. JlokaseBaeTcsa [25], 4TO yHHBEpCAIbHBIM MAaTEMaTHYECKHM alllapaToM
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JUI OIMCaHMs COCTOSIHUM 3ieMeHToB mpoekrtupyemol TC meM ¢ yuerom Heompene-

JICHHOCTH YCJOBUH BXoxaeHus B padnuyasie OOH sBngercs HedeTkoe MHOkecTBO (HM)

A, 3aJaHHOC Ha 6a3OBOM MHO>XCCTBC M n O6pa3OBaHHOC HpHMLIM OTO6pa)KCHI/I€M
r'M->Q:

A(m)={<pu(m),Q>}=
= {1 (M) 7 Qps B (M) /Qqivvi g (M) / Qi g (M) QL
IJie [, (M) — crenens npunagnexkuocty M k OOH Q;; n=|M[;m=[Q].
Cocrosinus snemenToB MeM B Habopax V;  omucsiBatorcst HM:
B(m)={<ny;(m),V>}=
={uy (M) IV g (M) Vo iy (M) TV (M) TV
rae p, ;(m;) — creneHs NPUHAAIEKHOCTH dieMeHTa MeM Kk Moxyio V.
Cocrosinus Moayneii-nabopos V,cV onuceiBatores HM:
B(m)={<nq(V;)Q>}=
={Hai (V)1 Qus 1i (V)1 Qys i i (V) 1 Qi i (V) 1 Q)
rae p;(V;) — crenens npuHaaiexsocta moayis V; k OOH Q,.

['eoMeTpuieckoil MHTEpIIPETAINEH BapraHTa 00BEKTa B MPOCTPAHCTBE IMapaMETPOB
pHu uACHTHGUKAIUA MM B MPOCTpaHCTBE MMApaMeTPOB SABIISETCS TOYKA B N-MepHOM EB-
KJIMJIOBOM MIPOCTPAHCTBE BHYTPEHHUX MMapaMETPOB, B KOTOPOM ISl K&KIIOM U3 N ympas-
JIIEMBIX TEPEMEHHBIX BBIJIETICHA COOTBETCTBYIOIIAs KOOpAWMHaTHas ochb [25]. Moxenb
MPOCKTUPYEMBIX OOBEKTOB HUIACHTHU(PHUIIUPYETCS B MPOCTPAHCTBE MAapaMETPOB C UCIOIb-
30BaHUEM COOTHOIIICHUH, TOyYCHHBIX B II. 4.2.

[MomydeHHbIN B pe3yiabTaTe BapuaHT MOJIENH, UACHTH()DUIMPOBAHHBIA B MPOCTpPaH-
ctBe coctosiHui (cTpykrypsl PJIC) mpuBenen Ha puc. 8.

MOH BI/IpTyaJ'IbVHaH asa OOH
M Q

Co.D— Go.0—

| Bp € M A :>

Pucynok 8. @opmanvroe onucanue (Modens) npoyecca npoexmupo8aHus
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TpeyronbHUKaMH Ha PUCYHKE MOKa3aHbl BapUaHThl T€OMETPUUYECKUX IMapaMeTpOB
cUCTeMBbl (IUIMHA BOJHBI, PACCTOSIHUE MEXAY HEepelaTYUKOM U MPHUEMHHUKOM, H T. 1.);
KBaJpaTHMKaMU — pa3JIM4Hble BUIBI CUTHaja (MOHOXPOMAaTHUECKUI CUI'HAJ, MOIYJIHPO-
BaHHBIM CUTHAJ, WIK KaK IIOABU] IIOCIEAHEr0 — HUMILYJIbCHBIH CUTHAI); KPY>KOUKaMy —
CTpYKTypa NPHUEMHHKA, KOTOpas ONpEIeIsieT NMEepBUYHBIE N3MeEpseMble MapaMeTphl U B
KOHEYHOM CueTe TOYHOCTh M BBIXOJHBIE MapaMeTphl, MoJydyaeMble 3aka3uukoM. Mcxon-
HBIMU TIPEANOCHUIKAMH K CO3JaHHIO CHUCTEMBI SIBIISETCS TEXHHYECKOE 3aJaHHe, B KOTO-
POM omnMcaHbl NMPEAHAa3HAYEHUE CHCTEMBI (KJIacChl OOHAPYKHBAEMBIX OOBEKTOB), MECTO
pa3MelIeHus CUCTeMBbI (Ha3eMHOe, Ha TIOABHKHBIX HOCUTEISIX U T. 11.), TpeOyeMble Xxapak-
TEPUCTUKH OOHAPYKEHUS U COIIPOBOXKACHUS U T. .

3aech cienyeT OTMETUTh NPUOPUTETHOE mocTpoeHue mnpocBetHol PJIC ¢ mempe-
PBIBHBIM M3JIyYEHHEM, HAIlpUMep, MOHOXpoMaTHyeckuM [5, 6, 11], win uznydeHrneMm Ha
IBYX TapMoHuKax [7]. JlaHHBIN NMPHOPHUTET CBSI3aH C OMHOBPEMEHHBIM BO3/ICHCTBHEM Ha
MIPUEMHUK IPSIMOTO U PacCesTHHOTO CUTHalla MPU OTHOCUTEIHHO HEOOJBIION BpeMEeHHON
pasHuIe Mexay HUMH [28], a Takke TpaJuIIMOHHON cXeMe MMOCTPOEHHUs MPOCBETHBIX pa-
JIUOJOKATOPOB C NMPSAMBIM CUTHAJIOM B KadyeCTBE OMOPHOTO M MCIIOJIB30BAHUEM aMIUIH-
TYIHOTO JETEKTUPOBaHMS MJIS BBIACICHUS KoJeOaHHMsA JOIUIEPOBCKOH YAacCTOTHI [,
27-29].

CrpenkamMu Ha puc. 8 0003HaYCHBI TIEPEXOIbI OT OMHOHN (ha3bl K APYroid — ITH IIe-
peXoABl OCYIIECTBIISIOTCS TMOCTENOBAaTENbHO BO BpeMeHH. [IyHKTHPHBIMH CTpelKaMu
[MOKa3aHbl BO3MOXKHBIE BO3BpAThl U M3MEHEHHs BBIOOpA TEX WJIM WHBIX BApHAHTOB JJIe-
MEHTOB U MapaMeTpoB CHUCTEMbI. Takue BO3BpaTbl BO3MOXHBI, HAIPUMEp, B CIIydyae MoO-
JeTMPOBaHUS CUCTEMBI (BUPTyanbHOU (a3a) [21, 22] u npu HEBBHIIOTHEHUH 3apaHee 3a-
JIOKEHHBIX TEXHUYECKUM 3aJaHueM TPeOOBaHHM.

4.6. CTpyKTYpHas naeHTH(PUKAIMS MO/IeJIN MPOCBETHOH CUCTEMBI

OueBuHO, YTO BOMPOCHI, KACAIOLINECs BHYTPEHHETO YCTpOcTBa H (yHKIMOHUPO-
BaHHUS CHCTEMBI, HEBO3MOXXHO DEIIUTh TOJBKO C HCIOJB30BAHHMEM MOJAEIH «YEpHOTO
smkay. J{ns 3Toro HeoOXo UMbl Oosiee pa3BUTHIE MOJETH — MOJIEIH COCTaBa U PyHK-
[IUOHUPOBAHUS IPOCBETHOTO PAHOIOKATOPA.

[Ipocreiimas Momens cocTaBa MOKET OBITH MOJIyIeHA Ha OCHOBE PHUC. | M COCTOSTH
BCET0 M3 YETHIPEX KIACCOB AIIEMEHTOB, PaCIoJlaraéMbIX B BHIE MaTPHUILHI (puc. 9).

B oOmiem ciydae mepenaTuyuKi M3IIy4YaroT pa3Hble CHTHAJBI; TAK)KE B CHCTEME MO-
JKET OCYIIECTBIITHCS MEPEKIIIOYEHUE OT OJHOTO IepenaTuuka K apyromy. B cocras pa-
JMOJIOKAIIMOHHOM CUCTEMBI MOT'YT BXOJIUTHh HECKOJIBKO NPUEMHUKOB, IPHYEM C Pa3IHy-
HOW CTPYKTYpOH (OmpenensieMOil THUIIOM 30HAMPYIOIIEro CUTHANa M THIIOM OOBEKTa, a
TaK)Ke TEOMETPUUIECKHMH pa3MepaMu cuctembl). Ha puc. 9 n300paxeHO HECKOIBKO 3a-
Ka34nKoB (3) ¥ HECKOIBbKO 00beKTOB (O0), UTO SBISAETCS BIOJIHE BOZMOXKHOM CHTYyallHew.
[Ipuyem 00BEKTHI MOTYT OBITH PA3IMYHOTO XapakTepa (B TOM YUCIIE H CO3/IAI0IINE TIOMe-
x#). To jxe OTHOCHTCS M K 3aKa3uuKy (MOTpPeOMTeNo), KK M3 KOTOPHIX MOXKET BOC-
TpeOoBaTh pa3Hylo HHQOPMALKIO TIO pe3ybTaTaM PaJluoIOKAOHHOTO HAOIIOACHUS.
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Ha nayanpHOM 5Tarne aHaiau3a v IPOEKTUPOBAHMS, C LIENBIO ONPEAeICHHS METOAOB 1
aNrOpUTMOB 00pabOTKM CHTHANA W TPAeKTOPHOH 00pabOTKH Ienecoo0pa3HoO PaccMOT-
peTh paboTy CHCTEMBI C OTHUM OOBEKTOM H OJHMM HOTpeOuTeneM HHPOPMAIMU O KOOP-
IMHAaTaX 00beKTa — MMEHHO TaKOH CIIydail SBJISeTCS NCXOIHBIM ITyHKTOM H3YYeHHS JII0-
0oro paaroIoKaTopa.

I'I1 I'Ip1 061 31
rlz I'Ip; 062 32
i Mpi 06 3

Pucynox 9. Kombunayuonnas mooens cocmasa npoceemuoti PJIC, cocmoawas u3 muodxcecmaa
onoxos: nepedamuuxos (I1), npuemnuxos (Ilp;), o6vexmos (06;) u 3axazuuxos (3;)

VYkazaHue CBA3U MEXIY dJIeMEHTaMU MoJenu (puc. 9) mo3BoJIseT NEePeUTH K MOAEIH
CJICAYIOIIEr0 YPOBHS — MOJAENH CTPYKTYPbI WM CTPYKTYpHOH cCXeMe, B KOTOPOH omuca-
HO B3aUMOJEHCTBHUE MEXKAY 3JIEMEHTaMH PajuoI0KaTopa.

5. Bo3MO:KHOCTH IPUMEHEHUs IPOEKTHBIX MO eJIei
npu paspadorke npocseTHbix PJIC

OnHolt u3 Hanbomnee BaXKHBIX 3a[au MPOSKTUPOBAHUS SBISETCS MCIOJIL30BaHUE Me-
TOJIOB M CPEICTB CHCTEMHOTO aHajM3a C LEJbI0 Pa3pabOTKU MPENOCHUIOK CO3IaHUS
npoekTHBIX MM mnpocBetHbix PJIC ¢ paznuuHol koHpUrypamueit. PazpaboTka u uccie-
noBaHHe Takux MM mMo3BOISET ONPENETUTHCS C BHIOOPOM B MOJB3Y TOIO MM HHOTO
CTPYKTYPHOTO PEIICHUS B 3aBUCHMOCTH OT 3a/1a4y CO3/1aBa€MOU NPOCBETHOW CHCTEMBI C
HCITOJI30BaHNEM CTPYKTYpHOU mueHTHUKauH (1. 4.5). OCHOBHOE BHIMAaHHE TIPH 3TOM
yAEICHO BTOPUYHOU 00paboTke MH(POPMALIMU, HCXOAHBIM MApaMeTPOM KOTOPOM SBIISICT-
Csl BEKTOpP TEPBUYHBIX U3MepeHuil Z. [IpuBeneHHbIC B MPEIBIAYLIINX pa3aeax MoJoxKe-
HUS TIO3BOJIMJIM CO3JIaTh YCJIOBHA Ul NMPOBEJEHHS CUCTEMHOIO aHalW3a Ipolecca Mpo-
ekTupoBaHus pocBeTHBIX PJIC u MoNyduTh BaXKHBIC TS TAHHOMW MPEIMETHOW 00JIacTH
pesyibraThl [7, 11, 26].

Janee nmpuBOIATCS pa3Hble BapHaHTHl (PYHKIUOHAIBHBIX cXxeM mpocBeTHbIX PJIC,
NOJy4YeHHBIE B pe3yibTaTe CTPYKTYpHOU HMICHTHU(HKanuu npoektHoi moxenu B IIC, a
TaK)Ke JAIOTCSA KPaTKHUE COJIepiKaTeNIbHbIe KOMMEHTAPUH K MOIYYEHHBIM PEILICHUSIM.
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Ha puc. 10 paccmoTpeHa MoJienb CTPYKTYphl POCTEHIIEro MpPOCBETHOTO PagHoIo-
Katopa. B BHIe OTAEIBHEIX OJIOKOB yYTCHBI BpeMeHa pacrpocTpaneHus t, u t, pacce-

SHHOT'O U IIPSAMOr0 CUTHAJIOB COOTBETCTBCHHO. Bbaox Kp — K03(1)(1)I/II_II/ICHT nepeaain

00BEKTa, YIUTHIBACT PACCEHBAIOIIIE CBOMCTBA OOBEKTA.

¢
N p tp -
Tl -

n Mp
> ~ - >
- 8 - Ap e

Pucynox 10. Cmpykmypras cxema npoceemnozo paouoiokamopa ¢ 0OHUM
nepedamuuxom (I1) u oonum npuemnuxom (Ilp): U,, — npamoii cuenan;
U, — paccesiHublii CUSHAL

Jlaee mist onipeieNIeHHOCTH Oy IeM IToJIaraTh, 9TO OOBEKT HAXOAUTCS Ha TOCTATOTHO
OONBIINX PACCTOSHUAX OT IEpenaTdrKa M MPUEMHUKA B OKPECTHOCTU OTPE3Ka, UX CO-
enusstomero. Ilpy nBuxeHun oObekTa 3HaueHUs t, u Kp MeHstoTes. biaok Kp — KO-

3¢ dunmeHT nepenaun oOBEKTa, YYUTHIBACT PacCEUBAIONIME CBOWCTBAa 00OBekTa. CoBO-
KYIHOCTB 0JI0KOB t, 1 K ONHMCBHIBAaET pacCenBAIOIMA OOBEKT.

Hpu nemwkennn o0bexta sHauenus t, u K menstores. Koadpduument K| yqutsi-

Ba€T MCJICHHBIC NU3BMCHCHUA aMIIJIUTY bl U (1)21351 curhHalia, O6yCJIOBJIeHHBIe IIHanaMMOﬁ
HalpaBJICHHOCTH TEHEBOM alepTyphl A. BLICTpLIe HU3MCHCHUS, CBA3AHHBIC C IBH)XKCHUCM
O6’BCKT3., YUYUTBIBAOTCA B U3MCHCHUU (1)3.3131 MMPUHUMACMOI'0 CUTrHaJia (I)3 =—O)t3, 0 —

4acTOTHl Hecymero koseOanus. [IpowsBomHas moclieqHEH OmpeneseT AOMIEPOBCKOE
CMEIIeHNE (IOTUIEPOBCKYIO YacTOTY), Ha KOTOPOE OTIUYAETCS YacTOTa MPUHUMAEMOTO
KOJIeOaHMsI OT 30HIUPYIOIIETO.

[Ipuemuuk mpocsetHoit PJIC, B cBOIO ouepeas, MOKHO IMPEICTABUTh B BUIE MOCIE-
JIOBATEIILHOTO COCAMHEHHS OJIOKOB OICHKU MEPBUYHBIX MapamMeTpoB Z (IOMICPOBCKOM
YaCTOTHI PACCESTHHOro curHana [8, 27], 3aAepKKU pacCesHHOTO CUTHala OTHOCUTEIBHO
OpsSIMOTO U T. 11.) ¥ TPAEKTOPHBIX MapaMeTpoB ¥, (puc. 11).

Ump fp

h J

A 4

e

Pucynox 11. Cmpyxmypnas cxema npuemHuxa
npocmeriuie20 npoCceenmHo20 paouoIoKamopa
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Ha »Tame pa3paboTku anropuTMOB OIPENEICHUsS KOOPIMHAT U TPACKTOPHOTO CO-
MIPOBOXKICHHMS (TaHHAs 3a7]ada UMEeeT 0COOYI0 3HAUMMOCTh C YYETOM OCOOCHHOCTEH IMpo-
ceetHOl PJIC — y30cTH 30HBI JAEUCTBUS CHCTEMBl M HEOOXOTUMOCTH Y4YeTa BIUSHUS
MPSMOTO CHWTHAJa, a €€ PelleHHE B 3HAYHUTEIBHOU CTEIEHHU OIPEeAeisieT KOHCTPYKITHIO
MpUEMHUKAa U BO3MOXKHOCTH paauojokaTopa [7, 11, 28]) cmeayer MOJOXKHUTH, 9TO BEK-
TOp %, BBIYHCISEMBIA 1O BEKTOPY Z, COCTOHMT M3 Habopa TpaeKTOPHBIX MapaMeTpoB

u(Wian) TeKyIux KoopauHat. Ilociae OIeHKH BEKTopa ) HH(pOpMAIMsS MOXKET Iepeaa-

BaThCS Ha MyHKT 00paboTku nHopmamnmu (IIOU, cm. puc. 3) mubo motpedurento.
[Tpumensiemasi mpu MPOeKTHPOBaHUK MM sIBIIsIeTCS AMHAMUYECKON U MOXKET OBITh
MOCTPOCHA Ha OCHOBE PELICHHMS 3aa4d CTaTHCTHUECKOTO OLCHWBAHMS BEKTOpa % IO

BekTopy Habmonenuit Z [7-9, 27]:
Z=h(x)+Az, (6)
re BekTop ommnbok AZ pacrpesesneH HopMabHO [8, 28]; h(¥) — BextopHas byHKIs,

OTIpeIETISIONIast 3aBUCUMOCTD MEPBUYHBIX ITAPAMETPOB OT TPACKTOPHBIX ITapaMeTPOB.

MO>HO TIOJIOKUTh, YTO BEKTOP Z COCTOUT M3 HaOOpa CAETaHHBIX ITOCIEI0BATEIBHO
U3MEpEHH JOIUIEPOBCKON YacTOTHl f MM TOMJIEPOBCKUX YACTOT B Pa3HECEHHBIX IPHUEM-
HHUKaX WM JOIUIEPOBCKON YaCTOTHI M YIIIOBOK KOOPAMHATHI @ (MM YTIIOBBIX KOOPIMHAT).
He wuckmoueHsl u apyrue KOMOWHAIIMN MapaMeTpoB. Tak, BEKTOP Z MOTYT COCTaBUTh
OIIEHKH YacTOT, 3aJIepKEK Z PacCEeSTHHOTO CHUTHaja OTHOCHUTEIHHO MPSIMOTO W YTIJIOB B
pa3HEeCEeHHBIX IMyHKTax [7].

Ecimm momycTuth, 4TO MPHEMHUK NPUHAMAET CUTHAJI B €IWHCTBEHHOW TOYKE MPO-
CTpaHCTBa (TaKkoe JOIMYIIEHHE TT03BOJISET 0TKAa3aThCsl OT YCIOBHOCTEH, CBSI3aHHBIX C U3-
MEpEHHEM YTIJia pacCPeIOTOUYCHHOHN (IIPOTSDKEHHOM) B MPOCTPAHCTBE NMPHUEMHOM aHTEH-
HOH CHCTEMOH), TO B 3aBUCHMOCTH OT THIA 30HAMPYIOLIETO KoyiebaHus u oOpaboTKu
CUTHAJIa TICPBUYHBIMU HM3MEPSEMBIMU MapaMeTpamMy B OJUHOYHOM ITYHKTE MOTYT OBITh
3a/lep’KKa E paccesHHOrO CUTHala OTHOCHUTENBHO MPSMOTO CHTHAlIa TepefaTyhka HIn
JIoTUIepoBcKas yacrora f.

K nenocrarkam cxemsr mpocsetHo# PJIC ¢ oAMHOYHBIM NiepeqaTdukoM U MPHEMHH-
koM (puc. 10) crmemyer OTHECTH HEBO3MOXKHOCTH OIICHKH OOJBIMMHCTBA TPaCKTOPHBIX
napameTpoB [27] . [loaToMy BO3HHUKAEeT BOMPOC CO3TAHUS CHUCTEM C HECKOJIBKUMH TPHU-
E€MHHKaMH, KOTOPbIC B3aMMOJICHCTBYIOT Mex 1y coboii (puc. 12).

Kak BunmHO 13 puc. 12, B cucteMe B 3TOM ciIydae MOSBUICS HOBBIN OJIOK CHHXPOHU-
3anuy. BpeMeHHas cCHHXpOHU3aLMs SBJISETCS KIIOUEBBIM YCIIOBUEM COBMECTHOTO (PyHK-
[IHOHMPOBAHUA OTAEIBHBIX YacTel B cloxHo# cucreme (puc. 3) [2, 12]. Kpome storo,
BO3MOXKHO, YTO YacTh ONepauuii OJoKa BTOPUYHOW 0OpaOOTKH ) MOXKET OBITH JIEIerH-

poBana B mpuemMHuKH [Ip; u [Ip,. [losiBeHne y cuctemMsl ABYX MACHTUIHBIX TPUEMHUKOB
AQHAJIOTUYHO TIOSBJICHUIO Y CHCTEMBI €Ille OJHOI CTeNeHH CBOOOIBI M TMPHUBOAWT K BO3-
MO>XHOCTH OJTHO3HAYHOW OIICHKH KOOPAWHAT OOBEKTA, NBUTAIOIIECTOCS B TUIOCKOCTH pac-
MIOJIOXKEHUS TepeiaTurKa U MPUEMHHUKOB. 371eCh K€ OTMETHM, 4TO JOOABJICHHE CIIE OJI-
HOTO (TPETHhEero) MPUEMHHUKA, PACIIONIOKEHHOTO HE B OJTHOU TUIOCKOCTH C MPEIbLITyIIIUMU
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IMpUEeMHUKaMU, ,I[O6aBJ'I$IeT O4YCepCAHYIO CTCIICHb CB060,E[LI U BO3MOKHOCTL ONPCACICHUSA
MIPOCTPAHCTBCHHOT'O MMOJIOKCHUS 00BEKTA.
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Pucynox 12. CmpykmypHas mooenb npoceemHnozo paouoiokamopa ¢ 08yMs npuUemMHUKAMU.
Ymonwennvie cmpenxu yuumoisarom cosmecmmoe g030eticmeaue Ha NPUeMHUK
NPAMO20 U PACCEAHHO20 CUSHANIO08

VYcaoBHO mporiecc mpeoOpa3oBaHusl BEKTOpa Z B BEKTOP ) B IPOCBETHOM pajyo-

JIOKaTope MOXKHO TPEJCTaBUTh B BHIC JBYX CIEIYIOUIMX JAPYr 3a JPYroM OJIOKOB
(puc. 13).

OueHka 7
Z OueHKka napameTpoe no YTOUHEHue no metoay %
> NpUBNuKeHHLIM > MakcMMmanbHoro >
dopmynam npaesaonoaobua

)

Pucynox 13. Cxema 610Ka oyenxu mpaekmopHvix napamempos

KavecTBeHHass HavaldbHas OICHKA KOOpAMHAT B Onoke «OIEHKa MapaMeTpoB IO
MIPUOIIMKEHHBIM (POpMyJIaM») SBISIETCS 3AJI0TOM yCIEITHON paboThl BCEH CHCTEMBI Tpa-
eKTOpHOU 00paboTku. B 3aBucuMocTr oT KoHpUTYparuu PJIC — xonmdecTsa mo3uiuii u
UX B3aMMHOTO PAaCIOJIOXKCHHS — HalIeHbl PA3IMYHbIE CIIOCOOBI ((POPMYIIBI) MOTyUEHHUS
HAYaJbHOW OILEHKH KOOPJIWHAT W MpaBuia ux npuMeHeHus. [lokaszaHo, uto pa3paboTaH-
HBIE CIIOCOOBI JJAIOT BBICOKYIO TOYHOCTh M SIBJISIFOTCSI HaJIS)KHBIM OCHOBaHHUEM JIS TIPOBE-
JIeHHsI TIocienyromed (GopMaibHON MPOIEAYPhl — YTOYHEHUS apaMeTPOB TPASKTOPUHU
METOJIOM MaKCHMaJbHOTO TpaBronoxodus [7, 8, 11, 27, 30]. [locneaanii 6510k B cxeme
(puc. 13) MOXeT OBITh BBIMOJIHEH TAKXKE HA OCHOBE M JIPYT'UX M3BECTHBIX METOJOB (DHIIb-
TpallM{ MEPBUYHBIX H3MepeHuid [2, 9, 12].

Heo0Xx0auM0 OTMETHTD, 4TO ISl HACHTH()HUKAIIMA PACCMOTPEHHBIX MPOEKTHBIX MO-
neneit B [1I1 ucnonp3oBanuck 06001IeHHBIE KHOEPHETUYECKHAE MOJIENN POCBETHOM CH-
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creMmsl (4), (5) u nuHamuveckass MM HaOmronenwuii (6). [lepedyeHs 1 Ha3HAUEHHE pa3Iny-
HBIX MapaMeTPOB OIPEACIUINCH Pa3padOTYMKOM, a BHYTpeHHHE onepatopsl MM (4) 3a-

JIABaJICh B COOTBETCTBUU C COOOPKEHUSMU, MPUBEACHHBIMHE B 1. 4.4 HACTOSAIICH CTAThU
uB[16].

6. 3axiTroueHme

Taxkum 06pa30M, IMPUMCHCHUC MPUHIUIIOB CHCTCMHOI'0 I1OJAXO044d, BBIPAKCHHOC B
MIPOBEJCHHOM CHCTEMHOM aHalM3€ aKTyalbHOU MPOoOJIeMBbl IPOSKTUPOBAHHS TPOCBETHBIX
PJIC, no3Bonmiio Noay4yuTh MaTeMaTHUECKUE MOJICIH U MIPUKIIAHBIC CIIOCOOBI UX CTPYK-
TYpPHOM M MapaMeTpuyecKoi uaeHTudukanmuu. B pe3ynpraTe XpoHOJIOTHYIECKOTO aHAN3a
Pa3BUTHUSA HJCH PAUOJIOKAIIMU «HA MPOCBET» MOCTPOCHA U 000CHOBaHA ()EHOMEHOJIOTH-
yeckas MoJielb 3BoroIK mpocBeTHhIX PJIC, u Ha ee OCHOBE, MOCTPOCHA U HICHTU(U-
UpOBaHA MaTeMaTHYECKas MOJIeNb, NMPEIHa3HAYCHHAS Ul TPUMEHEHHs TIPU aHalu3e,
pa3paboTKe W MPOSKTHPOBAHUH PAJUOCUCTEM MOJIOOHOTO Kiacca. [lokazaHbl pe3ysIbTaThl
UCCTIEIOBAHUS, CTPYKTYPHOH W TMapaMeTpUYecKod HASHTU(UKAIMH TMOIy4aeMbIX MpU
OTOM PA3JIMYHBIX BAPHUAHTOB IMOCTPOCHUA CHUCTEM, OIMCHLIBACMBIX PAa3HBIMHU JUHAMHUYC-
CKAMHU MOJICISIMA M XapaKTePU3yEeMbIX Pa3HbIMH BO3MOXKHOCTSMHU IO 3(PPEKTUBHOCTH
pemienust ocHOBHO# 3amaun PJIC — onpenmeneHo KoopauHaT 00BEKTa.
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Identification of Model
of Forward-Scattering Radar on Different Stages
of Engineering Design of Radar System

F. N. Kovalev, V. P. Khranilov

Nizhny Novgorod State Technical University n. a. R. E. Alekseev
24 Minin Street, Nizhny Novgorod, 603950 Russia
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Abstract. The results of the system analysis and identification of forward-
scattering radar system are considered. The problems and the tasks of for-
ward-scattering radar system are considered; phenomenological model of the
chronological evolution of forward-scattering radar systems is constructed
and justified. On the basis of this model is constructed and identified mathe-
matical model for development, design and analysis of forward-scattering ra-
dar systems. The main attention in the article is paid to research, modeling,
structural and parametric identification of various options for building sys-
tems. These variants of radar system are describes of the different dynamic
models and are characterized of the different opportunities in solving the
problem of determining the coordinates of the object.

Keywords: design model, cybernetic model "black box", model identification,
structural identification, parametrical identification, forward-scattering radar,
forward-scattering radar system, evolution of forward-scattering radar sys-
tems, system model, space of parameters, space of states, design model in
space of states, structural synthesis, parametric synthesis, control of parame-
ters of forward-scattering radar.
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Annomayus. TlpuBemeHbl HEKOTOpPBIE pe3yJIbTAaThl aHaIM3a BPEMEHHOW W3-
MEHYMBOCTV KOMITIOHEHTOB I'€0JIOTMYECKOVI Cpelbl Ha TeEPPUTOPWSAX TOPOOB,
yKasbIBalolllyie Ha IIPUCYTCTBYE 3JIeMeHTOB XaOTUYeCKOro COCTOSIHVIS B AVHa-
MUKe CBOVICTB T'PYHTOB W OVHAaMVKe IIO3eMHEIX BOJ, Ha 3aCTPOeHHBIX Teppy-
Topusax. IlpoanamsupoBana M3MEHUYMBOCTE CBOVICTB JIECCOBBIX IIOPOZ, B IIe-
puon 1926-2007 romos Ha TeppuTOpPUM KPYHHBIX W HeOOIBIINX TOPOHOB
ITpynHenpoBCKOro MPOMBIIUIEHHOIO perMoHa YKpavHbL

KatoueBuvie croba: necc, gerpapalins, Xaoc.

1. Bcryruienme

B ycnoBusx MHOTO(AKTOpHBIX BHELIHUX BO3ACHCTBUII B 30HE BIMSHUSA FOpOAa Mpo-
UCXOIUT U3MEHEHHE CBOWCTB IOPHBIX IIOPOA, B YAaCTHOCTH, AErPajaliusl MIPOCaJO4YHbIX
cBoiictB maccuBa (FO. M. AbGenes, A. K. Jlapuonos, B. ®. Kpaes, B. T. Tpopumon
u ap.). Cxkopocts aerpananuu npocanounoctu (B. Y. KopobkuH) ompenensieTcs: BHEII-
HUMHU (TEXHOTCHHBIMH) M BHYTPEHHUMH (TIpUpoHbIME) (pakTopamu. [uTenbHas nerpa-
Janusi MpoCcajoYHbIX CBOWCTB MacCHBa NPU MHTEHCHBHOM TEXHOTEHHOM BO3JCHCTBUH
BIMsieT Ha ys3BUMOCTH (B. M. OcuIioB) reoioruueckoit cpemsbl.

ITpou3BosbHBINA BEIOOP MECT Il CTPOUTENBCTBA HOBBIX 3aHMH M COOPY>KCHHH Ha
TEPPUTOPHSIX TOPOIOB MPUBOAUT K TOMY, YTO B 30HY MX BIIMSIHUSI BOBJICKAIOTCS YYaCTKH,
HEOIMHAKOBBIE 110 CTETIEHN M3MEeHEHHOCTH. Ce30HHAs M MHOTOJIETHSS [IUKINIHOCTH W3-
MEHEHHS YPOBHSI MOJI3EMHBIX BOJI HA OJJHOTHITHBIX TEPPHTOPHSIX C YCTOWYMBOM TEHJICH-
[IUeH K MOJATOIJICHUIO HapyIIaeTcs, M3MEHSIETCs 4acToTa U JUIMTENIbHOCTh pUTMOB. Ilepe-
XOJI OT MOPS/IKA K Xa0Cy COMPOBOXKIAETCS HEOOPaTUMBIM M3MEHEHHEM KOMIIOHEHTOB, B
YaCTHOCTH, CBOWCTB M CTPYKTYpPBI TPYHTOB. [leficTBYIOIIE METOAUKH OLIEHKU COCTOSHHS
KOMIIOHEHTOB B TPUPOJIHBIX M TEXHOTCHHBIX YCJOBHSIX OCHOBAHBI Ha HCIOJIb30BAHHH
MOJIEJIN OAHOPOIHON CIy4alHOW BEJIMYMHBI, HE OTPAXKAIOT HEOOpaTHMOCTh M Halpas-
JICHHOCTh U3MEHEHHUH.

[Ipoananu3upoBaHa W3MEHYMBOCTH CBOWCTB JIECCOBBIX IOPOJ B mepuom 1926—
2007 roJioB Ha TEPPUTOPUM KPYIHBIX M HEOONBIIMX TopoJoB [IpuaHENpOBCKOTO MpO-
MBIIIJICHHOTO pernoHa YKpauHsl. [lanHble ObLIM CTPYNIHUPOBAHEI IO TOAAM, dTanaM HH-
TEHCUBHOCTH TEXHOT€He3a U TeppUTOpHsiM (puc. 1). BeiOopouHbIe COBOKYTTHOCTH HMEIOT
HEOJMHAKOBBIN 00BEM, KaK IPaBUIIO, CTATUCTUYECKU HEOTHOPOIHEI.
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Puc. 1. Cxema pacnonosicenusi usyyennvix meppumoputi (RpUOHenpoBCKUll NPOMbIULEHHbLL
pe2uon, Ykpauna): a) pacnoiosicenue uzyueHHovix 006ekmos; 6) 0ouee Koauuecmeo OaHHbIX
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B crathe mpuBeneHbI pe3ynbTaThl MOAEIMPOBAHMS JIErpajalilid T'PYHTOB, OTHOCH-
mUxcsl K OpMaluy BHEJETHUKOBBIX YETBEPTHUHBIX CyOa’paibHBIX JIECCOBBIX OTIIOXKE-
HUH, BHyTpU(OpMaIllMOHHAS W3MEHYHBOCTh KOTOPOH OIpenenseTcs PerHOoHaIbHBIMHU
(hakTOpaMu MHKEHEPHO-TEOJIOTHUECKUX YCIOBHH. B TexHOTeHHOM (TIpeneIsHOM) COCTO-
SHUW TIPOUCXOIUT CTHPAHHUE PAa3INIMiAd MEXIY CBOWCTBAMH JIECCOBBIX M TAJICOTIOYBEH-
HBIX TOpU30HTOB (popMmaru. DopMrpoBaHUEe HOBOI 00JaCTH COCTOSIHUH CBOMCTB M3HA-
YabHO HEOJHOPOJHOTO B CTpaTUrpad)0-reHeTHYECKOM OTHOIICHHH MAacCHBa MMEET dep-
ThI CXOJICTBA C TIEPEMEIINBAHNEM.

2. MeToamI McciIeI0BaHM

[IpuBnekanich METOABI CTOXaCTUYECKOTO U WHAYKTUBHOTO MaTeMaTHIeCKOTO MOJIe-
TUPOBaHMs. BBIONHSIICS MEPBUYHBIA CTATUCTHYECKUH, KOPPEISIIUOHHBINA, PETPEeCcCHOH-
HBIM, aBTOPETPECCUOHHBIN BU/BI aHANN3a MAaHHBIX. JIJI1 M3ydeHus: 0COOEHHOCTEH merpa-
JAIMA MUKPOCTPYKTYPHI M OTHCAaHUS M3MEHYHUBOCTH CpEbl, MPOIECCOB MPUBIIEKAINCH
MeToabl (hpakTanrbHOro aHanu3a. [Ipy BBHIMOJHEHHH MCCIEIOBAHUI MPHUBIEKAIOCH TPO-
rpammuoe obecrieuenue STATISTICA, ®paxran (trial-Bepcum) u aBTOpCKOE MPOrpamMM-
Hoe obecnieuenne (Kopsimkuna JI.C. [1]).

AHanu3 W3MEHEHMH YpOBEHHOTO peXHMa BOJOHOCHOTO TOPHU30HTa 30JI0BO-
JIEITIOBUAIIBHBIX OTJIOKEHHIA, OKA3bIBAIOIIET0 HanOOJIbIlIee BIUSHIE HA JIErPaJaluio mMpo-
Ca/IOYHBIX CBOWCTB, BKIIIOYANl aHAIHM3 TPACKTOPHUU MpUpalieHnid riyOouH 3aneranws. [lo
MaTepuanaM PEeKHMHBIX HaONIOJEHWHA 32 TOJOXEHHEM YPOBHS IMOA3EMHBIX BOJ OBLIO
BBITIOJTHEHO TOCTPOEHUE TPAEKTOPUH TMpHpaIieHnii. TeHIeHINH K TMOBBIIIEHUIO YPOBHS
BOJIOHOCHOTO TOPH30HTA J0JI0BO-AETIOBUATBHBIX OTIOXEHUN MPOSIBISIINCH HEOTUHAKO-
BO. AMIUTUTY/IbI JIEKaHBIX KOJICOAHUH B TOJ0BOM IMKIIE HEe npeBbimianu 0,3 M, Ha CKJIO-
Hax amruuTyabl gocturanu 0,5-1,1 m. B 3aBucumocTt ot reoMophoJIornyeckoi 30Hab-
HOCTH, JUINTENBHOCTH U NHTEHCUBHOCTH TEXHOTEHE3a TPACKTOPHSI MPHUpPAILECHUI OTINYa-
eTcsa 0COOGHHOCTAMH pacrpesiesieHs] U BBIPaKEHHOCTBIO TEHACHIMH, CE30HHBIX U MHO-
TOJIETHHUX IHUKIIOB, YTO BIHSIET HA CKOPOCTh JETPafaliy POCAIOYHBIX CBOHUCTB.

C mo3unuii ”HKEHEPHOH T€OJIOTHH Ba)KHO CO3/IaTh MOJIENb T€0JIOTHIECKON CPeIbl ’
MOJZENIb Tpoliecca JAerpajallid CBOWCTB. BaXXHO yCTaHOBUTh HESBHBIE INPUYMHHO-
CIIEICTBEHHBIE CBSI3M W 3aKOHOMEPHOCTH, CKPBITBIE B PETPOCHEKTHBHBIX NAHHBIX, JJIS
yTouHeHHs (pHU3MYecKoil MOAenH mpouecca Aerpagauui. NHAYKTUBHOE MOAETHPOBAaHUE
BBITNOJIHSJIOCh METO/IOM TPYTIIOBOTO Y4€Ta apryMEHTOB, YTO ITO3BOJIMIIO BBHIIOJHUTH aHa-
JIU3 U MPOTHO3 CBOMCTB M COCTOSIHUS JIECCOBBIX TPYHTOB B Ipoliecce UX Aerpananuu. B
KAauecTBE BXOJHBIX MapaMeTpOB PacCMATPUBAIN 3HAUYECHUS] MPUPOJHOM BIAXKHOCTU W,
NIPE/IEIIOB MIACTHYHOCTH W, , W, TUIOTHOCTH TPYHTa P M YacTHL[ Pg, COoAepxkaHus (pak-

Ui, TPOCTPaHCTBEHHBIE KOOPIUHATHI, BpeMs. BXxoHbIe TapaMeTphl OMUCHIBAIOT COCTO-
SHUE TPYHTa B OIpPENENCHHBIX KOOpIAWMHATaX. B KauecTBE BBIXOAHBIX PaCCMATPHBAIH
MPOTHO3HBIC 3HAUCHUS MEXaHMYECKMX CBONCTB: OTHOCHUTEIBHYIO IMPOCATOYHOCTH, MO-
JIyJib ¥ BEJIMYMHBI JiehopMaluu, yroil BHYTPEHHETO TPEHUs, YICIbHOE ClleIUieHue. Bri-
XOJIHBIE MapaMeTpPhl XapaKTEPU3YIOT BEPOSITHBIE MEXaHUUECKHUE PEaKIMU TPYHTA B OMpe-
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JISJIEHHBII MOMEHT BPEMEHH, B Te€X K€ KOOpAUHATaX. MOJenu CBA3M BXOIHBIX U BBIXOJ-
HBIX TAPaMEeTPOB, IPH TaKOM TOJXO0Je, OMHCHIBAIOT IIPOIECC AETpalaliiii BO BPEMEHH,
MIPOCTPAHCTBE U MIPHU U3MEHEHUH COCTOSHUS TPYHTA.

B nacrosmeit pabote omMCHIBAOTCS pe3yNIbTaThl MOAEIMPOBAHUS IIPOIlecca JIerpa-
Jlauuu npocajouHoctd. Ilog nerpagainuei moHUMaeTcsl YHOPSJOUYEHHBIM B MPOCTpaH-
CTBEHHO-BPEMEHHBIX KOOpAMHATAX MPOLECC pa3pylIeHus rpyHTa. MI3BeCTHO, 4TO B rOpo-
JlaX TEXHOTCHHOE BO3JIEHCTBUE SBISIETCS MHOTO(QAKTOPHBIM, HMEET Pa3HYI0 MPUPOJY.
[Ipenmonaraercs, 4To B 3TUX YCJIOBHUAX pa3pylIeHHE CTPYKTYpHl MPOCaAOYHOIO IPyHTa
(18cca) BIpakaeTCs B M3BMEHEHHSX IPaHyJIOMETPHYECKOTO COCTaBa, (PU3MYECKOTO COCTO-
SIHUSL M, KaK Pe3yJbTaT, MPUBOJIUT K U3MEHEHUIO IPOYHOCTH U JeQOPMHUPYEMOCTH. DTOT
MIPOIIECC COMPOBOMKAAETCS pa3pylIEHUEM CTOXACTHUYECKUX CBA3EH MEXAy MOoKa3aTelsiMu
COCTOSIHHSI ¥ IPOTHO3HBIX BEJIMYMH MEXaHUIECKUX PEaKIIHH.

Jia pemenust 3a1a4n CTPYKTypHO-TIApaMeTpUIecKod MACHTU(UKAIMN ObLT TIpruMe-
HEH MeTO[] rpynnoBoro ydera aprymentoB (MI'VA, aBtop A. I'. IBaxunenko [2—4]). Ilo-
Jy4eHbl MoJend (yHKIIMOHAIBHOW 3aBUCHMOCTH BEJIIMYMHBI OTHOCHTEILHOH Mpocanoy-
HOCTH €, OT KOOPJIHUHAT, F0Jla OIpeesIeHUs U (PU3NUECKUX CBOMCTB MaccHUBa Mpocagoy-

HBIX TPYHTOB. AJEKBaTHas MOJENb, OIPEACIAIONYI0 3aBHCHMOCTh  (PU3UKO-
MEXaHUYECKMX CBOHCTB OT IOKa3areied (U3UYEeCKHX CBOMCTB, MMEET HAUMEHbBIIYIO
CJIO)KHOCTh U MOET HCIOJb30BaThCA JJISI KPATKOCPOUHOT'O MPOTHO3UPOBAHUS pEAKLUN
MaccuBa. AHalIHM3 BUJIA, CIOKHOCTH MOJIENCH, cocTaBa (DaKTOPHBIX MEPEMEHHBIX, BBIpa-
JKEHHOCTH JE€TEPMHUHHPOBAHHON KOMITOHEHTHI MO3BOJSET BBIIIOJIHUTH COAEPKATEIBbHYIO
WHTEpIpETauio 0cOOEHHOCTEH Ipollecca, YCTAaHOBHTh 3aKOHOMEPHOCTH JeTpaiallui
TPYHTOB IPU TEXHOTEHE3€ B PA3JIUYHBIX PETHOHAIBHBIX YCIOBUSX.

3. Pe3ysibTaThl MO EIVIPOBaHMA

JI1st o TydeHusT SMUTHO3HBIX Mojenel mpocamodroctd (1956-2007 rogos) Ha Tep-
PUTOPUH OIHOM M3 IPUPOAHO-TeXHOTeHHBIX cucteM (IITC) pernonanpHOTO YpOBHS ObLTH
00pa0oTaHbl JaHHBIE O CBOMCTBAaX JIECCOB M IMAJCOMOUBEHHBIX TOPU30HTOB, JIAHHBIC O
BPEMECHHON H3MEHUMBOCTH YPOBEHHOI'O PEXMMa MOJI3eMHBIX Boja. OO0Ilee KOJIUYECTBO
MOHOJIUTOB cocTaBuiao 3104. Bein mosydeH BpEeMEHHOH psii CpeiHUX 3HaYeHud (0000-
IICHHBIX OIICHOK CBOMCTB (hopMaIruu B 30He adparun) kak noacucreMsl [ITC. Panee ObI-
JIO0 TIOKa3aHO, 4TO OOIIel TeHACHINEH 3aCTPOSHHBIX TEPPUTOPUN ABISETCH yXyIIICHHE
BO BPEMEHH 3aBUCHMOCTH OT IUIAHOBBIX MPOCTPAHCTBEHHBIX KOOpIHHAT [5].

BrmonHUB mocTpoeHNnE TPaeKTOPWH MPUPALICHUN YPOBHS MOA3EMHBIX BOJ B KOOp-
JIUHATax «riyOnHa YPOBHS MOJ3EMHBIX BOJ B COCETHHE MOMEHTHI BPEMEHI

Ah = f (Xt’ Xt+1)’

MONYYMIIA TPAEKTOPHIO, OTPAXKAIONIYI0 ITWHAMHUKY YPOBHS BOJOHOCHOTO TOPH30HTA Ha
MPOTSHKEHUH BYXJIETHETO IUKia (puc. 2). TeHaeHnus K MOBBIIICHAI0 YPOBHS YCTONYH-
Ba, BEIpaKeHa BO Bcex psnax. COOTBETCTBYIOT MPUPOAHON HOpME 3aKOHOMEPHOCTH Bpe-
MEHHON TUHAMHKH YPOBEHHOTO peXHMa Ha BOJOPA3JENbHBIX MPOCTPAHCTBAX, C OTHOCH-
TEJIbHO HU3KOW TIOTHOCTBIO COOPY>KEHHH (pHUC. 26). BRIpaK€HHOCTh IIMKIIOB yKa3bIBAET
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HA YCTOWYHBOCTh CE30HHOW KOMITOHEHTHI AK€ B YCJIOBUSAX YCTOHYHMBOTO MOBBIIICHUS
YPOBHS MOA3EMHBIX BOJ Ha BOJOPAa3IENbHBIX MPOCTPaHCTBAX. [JIMTENbHOE TEXHOTEHHOE
BO3/ICCTBHE IPUBOANT K CTIIQXKUBAHUIO TUKIMYHOCTH, YTO MOKHO TPAKTOBATh KaK MCKa-
JKeHHe CHMMeTpuH [6, 7], mpH3HaK Tmepexoja K XaOTHYeCKOMY (TEXHOTEHHO-
HapyIIEHHOMY) COCTOSTHHTO. Takoi pexkuM XapaKTepu3yeTcsl IIOXOH BRIPAKEHHOCTHIO U
CIOBUTOM (MCKa)KEHUEM ) ITHKIIOB.

11,5 9
11
8,5
10,5
10
8
9,5
9 7,5
9,5 10 10,5 11 115 7,5 8 8,5 9
a) 6)
7,5 9,5
7 9
6,5 8,5
6 8
6 6,5 7 7,5 8,5 9 9,5
8) 2

Puc. 2. Tpaexmopuu uzmenenutl NOA0ICEHUSL YPOBHSL 8 CKEAICUHAX, PACNOTIONCEHHBIX HA
sodopa3zdene (cke. 2) u 6bauzu manveeea (cxks. 1): a) mpaexmopus npupawjeHuil ypoeHsi
noodsemuslx 600 6 ckeadcune 1 6 nepuod 1986-1987 20006; 6) mo sce, 6 nepuod 1991-1992 2000s;
8) mpaexmopusi npUpaujeHull yposHs NOO3eMHbIX 600 6 ckeaxcure 2 6 nepuod 1986-1987 20006;
2) mo dce, 6 nepuod 1991-1992 20006
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PanroBas xoppensuus moxasareneid CBOMCTB IPYHTOB 30HBI a3pallii, OTHOCSIIUXCS
K OZHOM (hopMaluy, MmoKa3aja, 4YTo COACPIKaHUE OTAEIbHBIX (QPAaKUUH, BEIUYUHBI MOLY-
ns nepopmarmm E, MIla, yaensHoro cuerienns C, Mlla, yria BHyTpennero tpenus Fl,
HE TOJIBKO U3MEHSIOTCS BO BPEMEHH, HO M KOPPEIUPYIOT C TOIOM ompeneiaeHus (puc. 3).
HexoTtopsie nokaszarenu He TEPSAIOT CBSA3U C TIIyOUHON 0TOOpPA Z, T. €. UMEIOT CMBICII IIPO-
CTPaHCTBEHHBIX MEPEeMEHHBIX. MHOXECTBEeHHas perpeccus (METOJ IMOIIAaroBOM perpec-
CHH) IOKa3alia, YTO BBHIOOD 3aBHCHMON NEPEMEHHOW, KaK MPaBHIIO, ONpEAEssieT COCTaB
HE3aBHCHUMBIX [IEPEMEHHBIX, BKIIIOYaEMBIX B ypaBHEHHE.

JlanHble OBUTM YIOPAJOYEHBI BO BpeMEHH (pacCcUrMTaHbl CpEIHUE B TOLY) U O abco-
JIOTHOM OTMETKE IIyOuMHBI 0TOOpa. AHanM3 cBA3eH MEXAY BXOIHBIMH M BBIXOJHBIMH
NEPEMEHHBIMH BBIIIOJHSJICS B CIEAYIOLIEM IOpSAKE. YCTaHaBIMBAJICS HAabOp mepemMeH-
HBIX, BKJIIOYEHHBIX B MOJENb 3aBHCHMOCTH IPOTHO3HOTO ITOKA3aTeNisd OT IoKa3aTeleit
COCTaBa M COCTOSIHUS TPYHTA. DTH NIepeMeHHbIE paCCMaTPUBAINCH KakK (pakTOpHEIE.

EvdIIlbg wivdIIdn

0,8

0,102

-0,

0,3
- 0,404
0,4 04 04p4 04

WP w E FISAT CSAT RO01 D60

Pucynox 3. Koagpgpuyuenmol panzosoii koppensyuu noxkazamenei ceoticms oyeckozo Vdlllbg u
onenposckoeo Vdlldn copusonmos ¢ 2c00om onpedenenus (2. [nenponemposck, 1983 — 1993 z2.).
30ecv: 0,2 — xoagppuyuenm panzosou koppensyuu,; VAlllbg — cmpamuepapo-cenemuueckuii
unoexc; WP — nuowcrutl npeden naacmuunocmu;, W — npupooHas é1axcHocms, 0, €o,;

E — mooyaw oegpopmayuu; FISAT — yeon enympenneco mpenus epyHma 6 COCMOSHUY NOTHO2O0
sodonacwiuenus, epad,; CSAT — yoenvroe cyennenue, mlla, epynma 6 cocmosHuy NOIHO20
soodonacwviugerus; R0,01 — cooeporcanue wacmuy pazmepom 0,005-0,01 mm;

D60 — agpghexmuenuiii ouamemp wacmuy, mMm

BrinonHsanics aHaiau3 CIOXKHOCTH MOJENEN CBSI3M, BaXXHOCTH JETEPMUHHUPOBAHHOU
KOMITOHEHTHI. CJI0KHOCTh MOJICTH OIICHUBAIACH IO YHCIY W BUIY KOMIIOHEHTOB, TTOPSI-
Ky MOJesi. BaKHOCTD (pakTOpHO mepeMeHHO! OLIEHUBAJH 110 3HAKy U BEIWYHHE KOd(]-
(urueHTa npu JMHEHHONW KOMIIOHEHTE CBSI3U MEXIy 3aBHCUMOU U JIAHHOW HE3aBHUCUMOI
MIEPEMEHHOM. YpaBHEHUS HE MPUBOIATCS U3-32 OOJIBIIIOTO YUCIIa KOMIIOHEHTOB,

416



CUCTEMHbBIN

AHAJIM3 Cloud of Science. 2014. T. 1. Ne 3

Haxonmunach ¢pakuus rpaHyIOMETPUIECKOTO COCTaBa, KOTOpasi B HanOOIbLIeH cTe-
TIEHH OTIpe/eNsieT 3HAYeHUs OTHOCUTENBHOM MPOCaJIOYHOCTH Ha JAHHOU CTYIIEHU JaBiie-
Hus (Tabn.). AHanMHU3 pe3ysbTaToOB MMOKAa3all, YTO HA CTYIEeHH JaBICHHS, TPUOIU3UTEIHHO
pPaBHOTO JTaBJICHUIO, CO37[aBaeMOMYy B MpUPOAHBIX ycioBusax (0—0,05 MIla), rpanymomer-
pPUYECKHN COCTaB HE SIBIIACTCS AETEPMUHHPOBAHHBIM (DaKTOPOM JeTpalalliyl MPocaaod-
HOCTH, TaK Kak HU OfHa W3 (hpakuuii He ObUTa BHIOpaHA Kak JAeTepMUHHpOBaHHas (ak-
TOpHas rnepeMeHHas. Yem OoJbllie AaBiIeHue, TeM OOoJbIIe pa3Mep pa3pyllaeMbIX arpera-
TOB, KOTOpBIE SIBISIOTCS AETCPMUHUPOBAHHON (DaKTOPHOH KOMIIOHEHTOW MOJEIH JAerpa-
JIaIK IPOCAJ0YHBIX CBOMCTB JIECCOBOTO IpyHTa. Takol BBEIBOJ MOYKHO CIENAaTh, IpOaHa-
JTM3UPOBAB BEIOOpP B KauecTBe (PaKTOPHOW NMEepeMeHHOW OTHOCHTEIBHON MPOCaTOYHOCTH
pa3mep Qpakuuii, B HauOOJbIIEH CTENIeH! BIHUSIOMNN HAa 3HAYSHNS OTHOCUTEILHOU TPOo-
Ca/IOYHOCTH, B OTIPE/ICIICHHOM JIHANa30HE HATrPy30K.

Tabnuya. Koagguyuenmol npu tuHetHbiX KOMIOHEHMAX QAKMOPHBIX NePeMeHHbIX MoOenel
dezpadayuu npocadoyHOCmU 1ECCOBUOHBIX CY2aunKo8 ([nenponemposck, 1956 -2007 200vt).

KoadduimeHTs! mpu THHEWHBIX KOMIIOHEHTAX
(haKTOPHBIX TEPEMEHHBIX

P, mIla R t W, Wy w Ps p R
0,25-0,1 - 0,001 + |~ - - +
0,05-0,01 0,001 | — B - + | 0,0017 -

0,01-

0-0,05 0,005 + 0,01 - 0,005 + + -
1,0-05 | - - + + 0,107
0,5-0,25 - + 256,42 | 91,846 0,005 1,173 | 1,807
0,25-0,1 + + 0,006 | -0,048 | 0,028
0,1-0,05 0,867 | 24,604 + 0,135 0,032 | -0,016 | 0,986
0,05-0,1 | 0,05-0,01 + - —0,053 - + 0,002 +
10-05 |~ B + 0,177 + 0,001 | 0,006
0,25— 0,5-0,25 + — 0,07 | -0,831 0,004 + | 0,002
03] 02501 - 0,03 0,006 0,378 - 0,006 -
Ipumeuanusn: (+) — ¢paxkmopHnas nepemennas neauneinas; (=) nepemennas ne seusiemcs
gaxmopnou; P — ummepean oaenenusi, mlla, 6 Komopou onpedensiiace OMHOCUMENbHAS

npocadounocmn, € , 0.€0.

@axmopnvie nepemennvie: R — npoyenmnoe cooeporcanue epanyiomempuieckoll ppaxyuu, mm;
t— ¢pakmop epemenu, 200; W_,W, — npedervi niacmuunocmu, 0. €0.; Ps — MIOMHOCMb

yacmuy epynma, 2/cm>; W — npupooHas 61axcHocmp, 0. €d.; p — NIOMHOCHb 2pYHMA, 2/Ch .
AHanu3 3HaKOB CJIOKHBIX HEJIMHEUHBIX MOJENEH 3aBUCHMOCTH OTHOCUTEIBHOU Mpo-

CaJIOYHOCTH OT KOOpJAUHAT W (haKTOPOB COCTOSHHUS TPYHTAa IOKa3al, uYTO B HMHTEpPBaje
Harpy30K, OJIM3KUX K Mpeaeay CTPYKTypHo npouHoctH Jiéccos (0,05-0,1 MIIa), Ha mpo-
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TSOKEHUH M3y4aeMOTo BPEMEHH, MPOUCXOIUIIO C1a00e YBEIHYCHUE COACPKaHHS YaCTHIL
pasmepom 0,25-0,1 mm. OgHOBpeMEHHO HPOMCXOAMI paclaj arperaroB pasMepoM
0,5-0,25 u 0,1-0,05 mm. Ha crynenn naBieHHs, COOTBETCTBYIOIIEMY BEIMYHHAM JIOTIOJ-
HUTENbHBIX gaBineHmid (0.3 MIla) mnpoucxoauT pacmag —arperaTroB  pa3MepoM
0,5-0,25 mm.

AHanu3 BenuuH K03 (OUIIMEHTOB MpH JIMHEHHOW (aKTOpHOW MEepEeMEHHOM «coep-
KaHue Qpakum» MMOKa3all, YTO JIWHEHHBIN XapaKTep CBsA3EH Jydlle BbIpaKeH Ha CTYIICHH
nasnenus 0,05-0,1 Mlla. JIuneiHas cBS3b JIydlle MPOSBIAETCS B MHTEPBaje pa3MepoB
MakKpo- 1 MUKpoarperaros [8, c. 146] B néccax: ot 1 mo 0,05 mm. He nuHeiina cBs3b npu-
pamenuii ppakauu 0,05-0,01 MM u merpaganuu mpocamodHocTd. Takue ocoOeHHOCTH
yKa3bIBAIOT Ha CBsI3b JETpajiallii U H3MEHEHHH arperaTHoro cocrasa [8, 9].

DaxkTOpPHOHN MEPEeMEHHOH Jerpaialiil MajleonoYBEHHBIX TOPH3OHTOB Yalle BHIOMpa-
Jach TUIOTHOCTh YAaCTHIl IpyHTa p,. JIMHEHHas CBA3b MEXKIy COAEPKAHUEM INECYAHBIX U

IBUIEBATHIX (pakUuil U gerpaganuel mpocaJoYHOCTH yCTAHABIMBACTCS B TOM XKe, 00-
mem ans popmanuu, naTepBane aapneHuit 0,1-0,3 mlla. 3meHeHuss MukpoarperaTHOro
COCTaBa IAJICONOYBEHHBIX T'OPU30HTOB BBIPAKEHBI XYXKE, YeM B JIECCOBHIHBIX CYIJIMH-
Kax. B mponecce nerpagannu npocagogyHOCTH POCT COAEPKaHMA TIMHUCTBIX YacTHUI] CO-
NPOBOXKIIAETCsl yMeHbIeHHeM conepxanus ¢ppakuuu 0,01-0,005 mMm. JIuHeliHbIe CBS3HU €
TOJIOM OIIpEeNICHHs MTOITBEPIKICHBI TOJIBKO AJIS 3HaUYeHn Moyist neopmanuu E, Ten-
JIEHIIMA HE COOTBETCTBYIOT M3MEHEHMSM IIOKa3aTelell MeXaHMYEeCKHX CBOMCTB mpoca-
JIOYHBIX JIECCOBUIHBIX CYTJIMHKOB.

4. Be1BOObBI

[lo pesympraTaM WMHIYKTUBHOTO MaTEMaTHYECKOTO MOJEIMPOBaHUS Mpolecca Jie-
rpajalid METOIOM TPYIIIOBOTO y4eTa apryMEHTOB IOJYy4YeHbl HeIMHEHHbIE THHAMUYe-
CKH€ MOJIETH, OTPaKAIOIIe COMpPsDKEHHBIE M3MEHEHHUS TPaHyJIOMETPHIECKOTO COCTaBa,
(hm3HUeCKUX U MEXaHMYECKHUX CBONCTB TPYHTOB BO BPEMEHH B 30HE BIIMSIHHAS TOPOJIOB.

TenaeHN N3MEHEHUS arperaTHOT0 COCTaBa JECCOBUIHBIX CYTJIMHKOB U MAJIeONnoy-
BEHHBIX TOPHU30HTOB B IIPOIIECCE MErpajallii IPOCaIOYHOCTH Pas3HBIE, UTO SBISETCS
CJIEICTBHEM IEPEX0/1a K Xa0TUYECKOMY COCTOSIHUIO — MEPEMEIINBAHUIO.
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Chotic Models Degradation Loess Rocks

T. P. Mokritskaya

Dnipropetrovsk national university Oles Honchar
36 K. Marcs Ave., Dnipropetrovsk, 49044 Ukraine
e-mail: mokritska@i.ua

Abstract. Analysis of temporal variability the components of the geological en-
vironment in the territories of cities was performed. The models of the degra-
dation of the indexes of loess in time in the vadose zone were created. The re-
sults indicate the exist elements of chaos in dynamics properties of soils and

groundwater in the city.

Keywords: loess, degradation, chaos.
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®opMyJIbI! B HAyYHO-TEXHMYIECKMX
My OIMKanmsx: npo01eMbl M pelleHns

B. @. Ouxob

Hayuonarvnuiti uccaedoBamenvckutl ynubepcumem
«MockoBcxuil sHepeemuneckuil UHCMUMYML»,
111250, e. Mocx8a, ya. Kpacnoxasapmernas, 0 14
e-mail: ochkov@twt.mpei.ac.ru

Annomayus. ABTOp ¢ KojuleraMy TOTOBWI K M3[IaHUIO CIPaBOYHMK I10 TeIlIo-
I3MIecKIM CBOVICTBAM TEIUIOHOCHTETIEV 1 pabodmx Tejl SHepreTuKN, KOTo-
pBI nopiepxmBaeTcs cantoM http:/ /twt.mpei.ac.ru/rbtpp ¢ cereBbIMU, MH-
TepPaKTVBHBIMY, OTKPBITBIMY pacdeTamyt. CIIpaBOYHMK COIEPXXUT, B YaCTHO-
cTu, onvcanue canTta. [Tpy moAroToBKe 3TOM YacTU PyKOIIVMCK U OTJIajKe cavl-
Ta BO3HMKIIA HEOOXOOVIMOCTE COEIVIHUTD B OIIHOM TeKCTe OOIIeIIPUHATEIe Ma-
TeMaTH4YecKye HOTal[MM ¥ CIIelvajibHble (POPMBI 3aliCy MaTeMaTUYecKMX
BBIPa)KEHMVI B KOMITBIOTEPHBIX MaTeMaTUYecKNX IIporpaMMax. 37ech m3jiara-
FOTCSI BOSHVKIIIVE IIPOOJIeMBI 1 BO3SMOXXHBIX CIIOCOOBI VX PeIleHVIs.

KatoueBuvie cao6a: MaTeMaT9ecKe BEIpaskeHs, TTaKETHI IIPOTPaMM.

BBemenmne

B Hacrosmiee BpeMs B HAyYHO-TEXHHUYECKUX ITyOnuKanusax (MOHOTpadusx, y4eOHu-
KaX, CIIPaBOYHMKAX, AWCCEPTalUAX, aBTopedeparax, )KypHaJIbHBIX CTAaThsX, CTyJCHYe-
CKHMX KYPCOBBIX M JIUIUIOMHBIX paboTax U T. /I.) BCE Yallle M Yalie ¢)opmyibl IPEICTABIIS-
FOT COBOIf He HAGOPE CHMBOJIOB, BBEACHHBIX «OT PYKH»’ HJTH C OMOIIBIO CIICIHATBHEIX
nporpamm Word Equation (momomaenne k Word), LaTex u ap., a ¢ppaemenmor pacuemos,
CIENIaHHBIX B CpelaX KOMIBIOTEPHBIX Mamemamuueckux npoepamm Mathcad, Maple,
Mathematica u ap. (cMm. caidlT Www.exponenta.ru, ux noanaepkuBaronmii). bonee Toro,
OTMEYEHHbIE MaTeMaTHYeCKHe MPOrpaMMbl HMEIOT COOCTBEHHBIE CPEICTBA KOMMEHTHPO-
BaHHS PACUETOB, UTO MO3BOJIET C UX HOMOIIBIO TIOTHOCTBIO 20/MO6UNb PYKONUCU® K NyD-
Jqukayuu, He Ipuberast K CreHaIn3upOBaHHEIM IPOrpaMMaM — TEKCTOBBIM IIPOIECCO-
pam Word, Adobe Acrobat u ap.

! A raxoke rpaduki 1 TaGIHIEI — 0COGBIE QOPMBI 3AIICH (opAy, GYHKIHOHANBHBIX 3aBHCHMOCTEH SBHBIX
U CKPBITHIX.

2 Tak jenanu A0 dpbl EPCOHANBHBIX KOMIBIOTEPOB — BO BPEMEHA MEUATHBIX MALIMHOK, KOTA IPH IOATO-
TOBKE TaK Ha3bIBaeMOM OIIEPATHBHON M HE OYCHb KaueCTBEHHOH monurpaduu (craTeil a1t cOOPHUKOB Hayd-
HBIX TPY/I0B, METOHYECKHX MAaTEPHAJIOB U JIp.) BPYyUYHYIO BIUCHIBAJIN ()OPMYJIbl B MALLIMHOITMUCHBIH TEKCT.

% Ceituac 6osiee yMECTHO FOBOPHTH HE O «PYKOIMHCAX», 4 0 HEKHX «KOMITBIOMICX». XOTA K KIaBHATYPE KOM-
MBIOTEPA MO-TIPEXKHEMY KacaloTcsl pyKH 4eT0BeKa.
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npobaemvl U peuieHus

Haubonee pacnpocTpaHeHHOH SBISIETCS KOMIIPOMHUCCHAsI TEXHOJIOTHS, KOTAa aBTOP
nepeaeT B U3AaTeNbCTBO WM PENAKIUIO JKypHANIA «IIafakuid» TekcT B daitne gopmara
doc u pacTpoBbIe pHCYHKH B OTHEIbHBIX (aitmax gopmara bmp, Hanpumep. 3atem crie-
[IUAJINCTHl U31aTeNbCTBA OOBEIUHSAIOT 3TH (aiibl U TOTOBST IMyOJIMKAIMIO MO CTaHIap-
TaM M3/1aTeIbCTBA.

B bmp-daiinax MOryT XpaHUTBCSI HE TOJIBKO TPAJAWIMOHHBIE PUCYHKH (CXeMBI, (o-
Torpaduu, AMarpamMMsbl, TpaduKu), HO ¥ GOPMYJIBI B BUIAE ckpuruiomos (Screen shot —
MOMEHTANbHbIH (OTOCHMMOK, CIEMOK C JKpaHa KOMIIbIOTEpa') IPOTOKONOB PEIICHHS
3aJa4 B cpellaXx MaTeMaTu4ecKuX MporpaMm.

Ortka3 ot mpsMoro Habopa (GopMyJl B TEKCTE M OOpalieHue K yCIIyraM «IOCPeIHH-
KOB» — MaTeMaTHYECKUX MPOTPaMM OOBSCHSAETCS PSIOM HPUYHMH, OJHA U3 KOTOPBHIX B
TOM, YTO PyYHOH Habop GopMys 6€3 MPOBEpKH MX pabOTOCITOCOOHOCTH (a2 OHA-TO W Be-
JeTCsl B MaTeMaTHYeCKUX IPOrpaMMax) 9acTo YpeBaT OMMOKaMH, KOTOpPBIE NOIMYyCKaeT
aBTOP M MPOITYCKAIOT PEAAKTOPBI M KOPPEKTOPHI MPH paboTe HaJ PYKOMHCHIO MM MaKe-
TOM KHUTH HJIM XYPHaJIBHOW CTaThU. BCIOMHUM, CKOJBKO ONIMOOK M OMEYaTOK MBI JIO-
MyCKall B TEKCTaX, KOrja Mucail ux Ha Oymare wid HaOWpajiu Ha MeYaTHOW MalInHKe
WIN KOMITbIOTEpe 0e3 BIIUTBHIX CPEICTB MPOBepKH opdorpaduu (cren-uekepsl)! MoxxHO
CKa3aTh, YTO B MaTEMaTHYECKUE TTAKeThl BIIUTHI CPEJCTBA MPOBEPKU «opdorpaduu dop-
MYJT1», BEICBEUMBAIOLINE B HUX BO3MOKHBIE OIMOKK. Ho riraBHas npuunHa oOpameHus K
MaTeMaTHYeCKHM TporpaMMaM B TOM, YTO B HACTOSIIEE BpeMs UMEHHO B Cpelax MaTe-
MaTHYEeCKUX MPOTpPaMM, Kak MNpPaBWIIO, BeleTcs 00pa0oTKa pe3ysbTaTOB JKCIIEPUMEH-
TaJILHBIX AaHHBIX, (OPMUPOBAHHE TAOIUII, TTOCTPOEHHE TPaQUKOB MM OLIEHKA TEOPETH-
YEeCKHX BKJAJIOK C MMOKa30M HMTOTOBBIX U MPOMEXKYTOUHBIX Pe3ylbTaToB. [Lmoabl Takoi
paboTHI JKeIaTeIbHO NEPEHECTH B TOTOBSILYIOCS MyONUKauio 0e3 KaKUX-I1100 MCKaxKe-
Huil. EcTb U Apyrue NpuyYMHbI «9KCIaHCHM» MaTeMaTHYECKUX NPOrpaMM B IyONHKaIiy,
KOTOpBIE OYAyT PACKPBITHI HIKE.

U TyT Bo3HHKAET psl poliieM, TpeOyIOMUX peIeHus.

1. ITpo61ema gecssTaHoro pasgennress (decimal separator)

Poccust mpuHauIeKUT K CTpaHaM, I€ TPAIUIMOHHO B KAa4eCTBE NECSATUYHOIO pas-
JENUTENsI UCIONb3yeTes 3anamas. B npyrux crpasax (a 3170, B OCHOBHOM, aHIJIOSI3bIYHBIE
CTpaHbl) Hcnonb3yeTcs mouka. ['maBHas anrnosspruHas crpana CIIIA B Hactosiee Bpe-
Ms 33/1a€T TOH B MH(OPMAIIMOHHBIX TEXHOJOTHIX. [l03TOMYy BCe OCHOBHbBIE KOMIBIOTEP-
HBIE NTPOrPaMMBI, Jake €CIM OHU cAenaHsl B Poccuu, oneprupyroT TOUKOH B KauecTBe Jie-

# Jlist ero momyueHHs HyXHO HaxaTh Kimasuury PrtSc (Print Screen). ITocie 3TOr0 «KapTHHKa» SKpaHa JHC-
iest okakercs B Oy¢epe oOMmeHa. Jlanee 5Ty KapTHHKY MOXKHO OyZeT OTpeAaKTHpOBaTh B Cpelie, HapuMep,
rpaduueckoro pemakropa Paint u coxpauuts daitiom. Jlo sper Windows (B 3Ty OIEpalMOHHYIO CHCTEMY
BXOAAT U Oydep obMmeHa u pepakrop Paint) Bo Bpemena MS-DOS naxaruiem knaBumm Print Screen MoxHo
ObLIO HEMIOCPEICTBEHHO pacneuamams BECh IKpaH AucIUies Ha npuHTepe. OTCI0Aa U TaKoe HECKOJIBKO yCTa-
peBliee Ha3BaHUE 3TOM KIIABUIIIH.
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CSTHYHOTO pasfienutens’. M3-3a 3TOro B KHUTax, HayYHBIX CTAThSX M APYTHX MyGIHKA-
usX (OpMYIIBI, IEpeHeceHHbIE B TEKCT U3 MaTeMaTHUECKUX MTaKeTOB, COIEPIKAT TOUKH, B
TO BpeMs KaK YHCIIa CaMOTO TEKCTa, MOSICHAIOMETO (hopMyIibl, — 3amsTeie. [lonbITky aB-
TOPOB JIUKBUIUPOBATH ITOT Pa3HOOOH — IMOCTaBUTh B UMCIIAaX TEKCTA TOYKH, a HE 3aIlsi-
ThIE KECTKO MPECEKAIOTCS PEIAKTOPAMH® M KOPPEKTOPAMH, KOTOPHIE CTOAT Ha CTPaKe
U3JaTeNIbCKUX CTaHAapTOB, B YAaCTHOCTH, TpaBHJIa, YCTAHABIMBAIOUIETO, YTO B «OTEYe-
CTBEHHBIX» YHUCIAX LEIYI0 U APOOHYIO YaCTH MOXKET Pa3lelisiTh TOJBKO 3arsTas, HO HH-
KaKk He Touka. bojee TOro, HEKOTOpBIE PEOAKTOPHI M MOUYTH BCE KOPPEKTOPHI TPeOyIoT,
4TOOBI U B «KOMIBIOTEPHBIX» (DOpMyJIax TOUKH B YHCIax ObLIM 3aMEHEHbI Ha 3amsTeie. U
TOJIKO BO3PAKEHHS aBTOPOB B TOM IUIaHE, YTO ATO HE MPOCTO (OPMYIIBI, a CIENKH C
9KpaHa AWCIUIes, TJe JaHHas 3ajada pelrajach ¢ MOMOIIBI0 KOHKPETHOW MaTeMaThuyde-
CKOW TIPOTPaMMBbl, YTO B 3TOM PHCYHKE HHYETO HEIb3s MEHSTh, HHAa4Ye 3TO OyJeT HeKHi
oOMaH 9uTaTese, 9To eCIM TOYKM B YHCIAaX 3aMEHUTHh Ha 3aIsThIE, TO HYXKHO 3aIlsThIE,
KOTOPBIE UCTIONIB3YIOTCS KaK pa3/IeUTeNd B CIIMCKaX, MEHATh Ha TOUKH C 3allsITOH, a TOY-
KH C 3aToif (a 3TO TOKE Y3aKOHEHHbII CHMBOJI B TIPOrPaMMax) eIie Ha 4TO-TO APyroe’
U T. I., IepeyOexaeT pelakTOpOB U KOPPEKTOPOB, HO JalieKo He Bceraa. Eciu ke aBTop

® Ecb pekue HCKIIIOUeHHs W3 dToro mpasiia. TaGmuumbiil npoueccop Excel (u Becs Microsoft Office),
HaIpUMep, MOXKHO HACTPOUTh Ha PabOTy KaK ¢ TOYKOi, TaK U C 3alATOM B KA4€CTBE JECATUYHOIO pa3/ieiuTe-
as1. Ho 3aMeHa TyT TOYKH Ha 3alsTyIO BBI3BIBAET Psifi IPOOIEeM U 3aTpyaHseT oOMeH (aiinamu ¢ pacueram,
BBINOJIHEHHBIMU B 3TOU U IPYTHX HOAOOHBIX POrpaMMax.

® CoBpeMeHHbIT KOMITBIOTEpH3HPOBAHHEI PEIAKTOP YMEET CAMOCTOATEIBHO (KOHEUHO, C COTNACHS aBTOPOB)
BHECTH HY)XHBIE MICIIPaBJICHUS HE TOJIBKO B (hailil TeKcTa, HO Jaxe U B Tpadudeckue (aiibl, B pUCYHKH. AB-
TOp JQHHOM CTaThU OOIIAETCS C pelakTopaMH ABYX (OpMaLMid, €CIIM TaK MOXHO BbIpa3uThes. OHU penak-
TOpPBI TPeOYIOT pacreyaTky TEeKCTa, B KOTOPOM OHM IO CTapHHKE KapaHJAIloOM JEJaloT MPaBKy, HCHONB3Ys
crienuanbHble CUMBOJIBL. [I0TOM 3Ty npaBKy KTO-TO, a Jyd4lle JITYHO aBTOP BHOCHUT B (hailsibl rOTOBSIIEHCS
nyOnukarmy. [TosSBUINCH PeAaKTOPbl, KOTOPbIe HAKOHEI-TO HAYYHJINCh AeNIaTh TaKylo paboTy B camoM (aii-
Jie, UCTIONB3YSI T 9TOTO CHEeNHaTbHbIe KOMAHABl PEJaKTUPOBAHUS (PELCH3UPOBAHHSA). ABTOPY IIOCIIE 3TOTO
0CTaeTCsl TONBKO COTJIACHTBCS WM HE COTJIACUTHCS C MPAaBKOI peJaKkTopa, MCIONb3Ys UL 3TOTO OISTH JKe
CIeUaNbHble KOMaHABl TEKCTOBOTO Hporeccopa. Ho Takue «KOMIBIOTEpH3HPOBAHHBIC» PENAKTOPEI, YBHI,
OYEHB YaCTO «XAITYPSAT» — IPOIYCKAIOT MHOTO OMIMOOK (II0-BHAMMOMY, H3-3a TOTO, YTO y HIUX MHOTO 3aKa-
30B U HY)KHO TOPOITUTHCS BCE UX BBIMOJIHUTE). ONTHMAaJIbHBIN BapUAHT: PEAAKTOP MOJIyYaeT IIPH BCTPEUe HiIH
no e-mail ¢aitner oT aBTOpa, caM NpPH HEOOXOAUMOCTH pPaclevaThiBAaCT MX, BHOCHT KapaHIAIIOM HIIH YeM
YTOJHO M KaK YroAHO MpPaBKy B TEKCT, TOTOM BHOCUT 3Ty NMpaBKy B (aiibl ¥ OTIPaBIAET UX Ha3ald aBTOPY.
Emte sryuiie momy4uTh OT PeakTOpa OTCKaHUPOBAHHYIO MPABKy B BHJE PUCYHKA C KapaHAAIIHBIMU ITOMET-
KaMH. A elle JTydIle CecTb aBTOPY «IIeUKa-K-IIeUKe» C PEIAKTOPOM H PEUINTH BCE CIIOPHBIE BOMPOCH! OYHO,
a He 1o neperucke B MuTeprere. Ho Tak ceifuac ciaydaercs Bce pexe M peke: MHOTHE M3/1aTeNbCTBA MONb-
3yIOTCSl YCIyTaMH PEaKTOPOB M KOPPEKTOPOB, PA0OTAIONINX B PAa3HBIX TOpPOAax. ABTOpP TYT XOTEI IpHMe-
HUTH TEPMUH «PEIAKTOP/KOPPEKTOP», a HE TPOCTO «pPelaKTopy. Jlemo B TOM, 4TO MHOTHE PENaKIHU, SKOHO-
MsI CPEJICTBA, CTAPAIOTCsl HAHATD JIIOJEH, COBMEIIAIOMNUX 3TH ABe Ipodeccun. Mnm Boobme oboitruchs Oe3
HHX, 10J1arasi, 4TO CIeI-4eKepbl KOMIIBIOTEPOB CaMy BBLBAT oMIMOKH. Ho 6e3 XOpolmX «KUBBIX» PEeAaKTo-
POB U KOPPEKTOPOB NMPUINYHOMY H3AaTEIbCTBY OOOMTHCH HUKAK Helb3s. bojee TOro HykeH He IpocTo pe-
JIAKTOp, @ HAYYHBIM PENaKTOp, IUTEPATYPHBIA PENAKTOP, TEXHUUECKUN PEaKTOP, OTAEIbHBIN IPOBEPSIBbILUK
LMTAT U T. I. ¥ T. 0. ECTh Takoil TecT Ha NpoBepKy KauecTBa pelakTopa/KoppexTopa. HyxkHO cneruanbHO
BCTAaBUTh B TEKCT, HAIPUMEP, JIECATH OIIHOOK, a TOTOM IIOCMOTPETh, CKOIBKO M3 HUX OH Hainer. Ecam mpu
9TOM OKa)KeTCsI, IYTO OH HAIle]l MATH CIIEIMAaIbHO BBEICHHBIX OMMOOK M, HAIIPUMED, IBaIaTh N3HAYAIHHO
HaXOJMBIIUXCS B TEKCTE, TO MOXKHO HPEIIOI0KHNTH, 9TO B TEKCTE OCTAJIOCH OKOJIO JBYX JECATKOB HE BHLIOB-
JICHHBIX «M3HAYaJIbHBIX)» OIIHOOK. ..

" Tax ycTpoeH ke YIOMHHABLIHIACS HAMH TaOMMYHEIH mporeccop Excel — M. cHocky 5.
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CacTcA U 3aMEHHT B yKciax (GOpMyI TOUKH Ha 3amsiThie, TO 3TO OyAeT He MPOCTO 0OMaH
(cM. BbIIIE), HO U HEKasi «MEIBEXKbsI yCIyra» YUTATEII0 CO CTOPOHBI aBTOPA BKYIIE C pe-
JaKTOpaMH U KoppekTopaMu. YuTarenb 3aX0ueT BBECTH (OPMYJy C JINCTa KHUTH WIH
KypHala B KOMIIBIOTEp, POBEPHTH €€ WIH PELINTh C e¢ MOMOIIBIO CBOIO 3a7ady’ U He
OyZeT MOHMMAaTh, IOYEMY y HEro 3TO He MOIydaeTcs. . .

TyT MOXHO y3peTh HEKYH BOHHY TOYKHM C 3aIsiTOW, KoTopad... TyT aBTOp XOTell
CKa3aTh «HE CTOWMT BHICJCHHOTO SHIa», HO BCIIOMHUII 0oJiee JUTEPATYPHYIO «SIUYHYIO»
ananoruio. Jixonatan CBU(T B CBOMX KHHTax 0 MOXOXAeHHAX I'ymmupepa’ omucan Boii-
HY TeX, KTO pa30uBai SO ¢ Tymoro KoHUa (3amsTas) ¢ TEMH, KTO 3TO Aejal ¢ OCTPOro
KOHIIA (TOYKa)...

B Hacrosmiee BpeMsi MHOTHE CTpaHbl C BBICOKHM YPOBHEM HH(OpMaTH3allUH, TAC
TPaJULIMOHHO HCIIOJIb30Bajach W MCIIONb3yeTcs 3amsATtas B uyuciax (I'epmanus, Hampu-
mep™®), mocTeneHHo mepexomAT Ha Touky. OIMH HEMEHKMil KOJera MOJapHI aBTOpY
JAHHOM CTaThbU CBOIO HOBYIO KHUTY M 0C0O00 MPOCHI COOOIIUTH, €CITH B TEKCTE BMECTO
TOUYKH B YHCIIE OKAXKETCS «yCTapeBlIash 3amaras. B 3ToM fene 1 HaM HaKOHEI-TO HYKHO
«TIOCTaBUTh TOUKY» B MPSIMOM U IEPEHOCHOM CMBICIAX... TOT MPOLECC yKe MOLIeT —
HEKOTOpBIE HAIlll M3JaTeNbCTBA MOJTHOCTHIO MEpEIId Ha TOUKy B yucnax. Ilpasna, atu
M3AaTEJIbCTBA BBIMYCKAIOT CHENM(UYECKYIO JUTepaTypy — MEpeBOABl (YacTo MalllH-
HBI€) C AHTJIMHCKOro Ha PYCCKUH TEXHUYECKUX TEKCTOB, HE MOJBEPTHYTHIE Oosice-MeHEe
TIATenbHON HayuHO# pemaktype’’. TYT MOXHO OTMETHTH H HeKyko «hpoHmy'?», Hare-
JICHHYIO IIPOTHB 3aKOCTEHEJIBIX MPaBWII, H30JIUPYIOLIYIO CTPaHy OT «HOJIUIpaduiecKoro
MmeitHcTpuMa». Tak, B Poccuu B Hawyane XX Beka HEKOTOPBIE MEpPENOBBIE JUTEPATOPHI
mUcalid U MyOJMKOBAM CBOM TEKCTHI, OTKA3bIBAasACh OT CTapoil pycckoi opdorpaduu c
ATAMH, TpeMs GyKBaMH «i»'> (KOLIMAp HMHA3UCTOB CTAPBIX BPEMEH), THIIHHME TBEp-
JIBIMU 3HaKaMM Ha KOHIIE MHOTHX cJIOB U T. 1. IloTtom, mpaBaa, yxe mocie peBOJIIOLUN
1917 rona HEKOTOpBIE U3 ITHX «IIEPEIOBUKOB» YK€ B SMHUIPALIH U31AaBAJIA CBOU ra3eThl

8 «Ecnu Ha cuieHe BUCUT PYXKbE, TO OHO NOJIKHO BI)ICTpeHI/ITI)!» — «Ecnu B xHUTE ecTh q)OpMyJIa, TO TIO HEeH
MOJKHO U HYKHO BECTH pacqe’r!».

® Ceifuac 5T KHUIH IePCLLTH B paspsil ACTCKHX, HO BO BpeMeHa CBH(TA OHM CUMTAINCH MaMQIeTaMH Ha
COBPEMEHHYIO JICHCTBUTEILHOCTb.

0 «Heanrnosssransie» Kuraii, Kopes u SInonus yxe TaBHO NMEPEIUIH Ha TOYKY B YUCIaX.

1 VBBI, H3-32 ITOr0 TAKOTO POJa MyOIHKALMH OYSHb YaCTO «YKPALIAIOT» MHOTOYUCIICHHbIC OLIHOKH U OIe-
4aTKd. JTO, B YACTHOCTH, KACaeTCs IUCCepPTALMil 1 aBTOpeepaToB, KOTOPBIE TAKKE YaCTO BBIXOST C JOCAI-
HBIMHU OIIIMOKaMM.

12 Cm. crocky 16 nmxe.

3 Hazo 6b110 61 B HOBOI pyccKoil opdorpaduu ocTaBHTE GyKBY i (M «IecATepHIHOE»), a He GykBy 1. Tora
Obl y HHOCTPAHIICB, HAJIO MOJIAraTh, ObLIO ObI MEHBIIIE TPYIHOCTEH «IIpi UTeHIi pyccKix KHIr». Tperhbst OykBa
u — 310 wxkuua v. Por y roronesckoro VBana VMBaHoBrya ObUT TOX0X Ha IDKUILY. YUTaTenh MOXKET MOMPO-
0oBaTh B AJIEKTPOHHON BEpCHM 3TOHM CTaThbu, pa3MELIEHHOH Ha caiite http://twt.mpei.ac.ru/ochkov/work2.htm,
3aMEHHUTH OyKBY «M» Ha «i» (CM. IPUMEP BBIIIE) H TOCMOTPETh, YTO U3 3TOTO IOIYyYHTCS.
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Y JKypHaJIbl, HCTIOJB3Ys CTapylo opdorpaduio B MUKy «COBACMOBCKUMY M3aaHusAM. bonee
cBexxui mpumep. Bo BpemeHa elie OAHOM Halled «pPEBOJIOLHUM» — MEPECTPOUKHU
80-90-x romoB mpoONUIOTro BeKa paguKalbHBIE «3aMaJHUKI» BEIH Pa3TOBOPHI O TOM, YTO
POCCHH HY’KHO CPOYHO TIEPEXOIHUTh ¢ KUPUIIHIGI Ha JaTHHULYY . HekoTopble ra3eTsl u
JKypHAJIBI B T€ BpeMEHa JeMOHCTPAaTUBHO MyOIMKOBAJIHM CTaTbU M 3aMETKH JIATHHHIICH, a
He kupuutanei . TIpu 5TOM T0T4EePKUBANOCh, UTO JATHHHIA MOMOXKET HAaM OBICTpee
NpUOOIINTHCA K 3alaJHbIM IEHHOCTSM (MCTHHHBIM M, KaKk MBI TIOTOM Y3HAQIIM, K JIOXK-
HBIM), @ TIPOLIECC KOMIBIOTEPU3AMK Y HAc MoWaeT Oosiee OBICTPHIMH TEMIAMH H T. A.
Bbutn monBITKY MepeBecTH Ha JaTUHHILY TaTapcKui s3bIK. Ho moToM Bce 3TH MPOEKTH U
OKCMEPUMEHTHI OBUIA TIPECEYEHbl OXPaHUTEIbHBIM 3aKOHOM, TJACSIIUM, YTO MHUCHMEH-
HOCTB Bcex HaponoB Poccuiickoit @enepanny MoKeT 0a3upoBaTHCS TOJIBKO Ha KUPHILIH-
me. Orcbutato  wwtatens K pomany  mutpus  beikoBa  «Opdorpadus
(www.lib.ru/POEZIQ/BYKOW _D/orfografiq.txt), rme 3Ta TemMa pa3zBurta 0osiee Tiry0oKo.

MOXHO MpeACcTaBUTh cee, YTO eClU KU3Hb BCE-TaKU 3aCTaBHUT HAC MEPEHTH OT 3a-
MATOM K TOYKE B YMCHAX, TO HAWIyTCs JIIOJW U U3JJaHHs, KOTOPBIE JJEMOHCTPAaTHBHO Oy-
OYT TYT CTaBHTh 3aISITYIO, OJOOHO TeM MapHKCKUM MajbUHILKaM, KOTOpbIE KOTJa-TO
JaBHO JIEMOHCTPATHBHO MPOJOJDKAIM UrpaTh BO (poHay (Mrpy ¢ mparieid) mocie Toro,
KAaK €€ M3-32 MHOTOUHCIICHHBIX HECUACTHBIX CTyYacB 3arpeTHIIa HOMMLUS .

¥ Ha JIATUHULY TEPeIlI HEKOTOpble «HecnaBsHckue» pecrnyOnuku OwpiBmiero CCCP — AsepOaiimxkaw,
Monnasus. B Y306ekucTane ceifuac «IBoeBIacTre — HCIOIb3YIOT U KUPHUIUILY, U JIATHHULYY. 371€Ch MOX-
HO Y3peTh dJIEMEHTHI «pyco]oOum», HO TIaBHOE TYT — JKEJAHUE ITHX «IEePeOEKINKOB» MPUOOIIUTHCA K
JOMHHHPYIOIIEMY B HacTosiee Bpems andaBuTy. JJOMHHUPYIOIEMY, B TOM YHCIE U B HHPOPMAIOHHOM
obomene. Enunast korga-to GankaHCKasi cTpaHa ¢ OZHUM S3BIKOM ObUIA pa3pe3aHa HaJBoe, B TOM YHCIE U U3-
3a andasura: B CepOun NIy T KUPWLIHAIEH, a B XOpBaTUH — JIATHHHIEH.

15 Ceituac B VHTepHeTe HEKOTOPHIE CAMTEI IPEUIATAIOT IOCETHTE/ISIM BHIOPATE, HA KHPHJLTHLE WA JIATHHULE
(TpaHciHTEpalys) OHU OyIyT YMTaTh pycckue (yKpamHcKue, Oenopycckue) TeKCThl. MexayHapoaHas mepe-
MHCKa B TOM YHCIIE U yYEHBIX YACTO BEJETCS HA HHTEPIIHTE.

16 ABTOp XOTel cpa3y Imocie MepBoro YIOMUHAHHS CI0Ba ¢ponda (CM. CHOCKY 12 BbIIIe) C/iefiaTh CHOCKY C
00BSICHEHHEM, YTO 3TO TaKoe, HO Mo0osuIcs 00uaeTh 00pa3oBaHHOrO yuTaTens. KpoMe Toro, y unrarens moj
PYKOM, KaK IpaBuio, ectb MIHTEepHET, Tie MOKHO CeNlaTh COOTBETCTBYIOIIUH 3ampoc. ABTOp caenian Takou
3aIpoc 110 CJIOBY «(POHAA» U BOT YTO MOIYYHI B OTBET. Bo BceX HHTEPHETOBCKHX MCTOYHHKAX, CKa3aHO, YTO
¢bpouna no-¢ppaniyscku 3to npaiia (la fronde) u 4To 310 CI0BO 03HAYAET MPOTECT, HO HE M0 NPHHIUITHAIIb-
HBIM, a KaKUM-TO JIpyruM coobpakeHusiM (pponnepctso). Ho Hurzne He 00BACHSIOCH, TOYEMY 3TO Ha3bIBACT-
cst mpameid. Y Toibko «cTapblid, NOOpBIH, OyMakHBII» SHIMKIONEIUYECKUH cripaBoyHMK La' Rousse man
OTBET Ha JTOT BOMpOC. ABTOpP TYyT K€ JOIOJHHI COOTBETCTBYIOLIYIO CTaTblo B Bukumeaun
(www.wikipedia.org). Tak uro Uureprer MHTEpHETOM, a OOBIYHBIC «OyMaXKHBIC» CIIPABOYHHKH €I JI0JIr0
OyxyT BocTpeOOBaHbI U OyIyT MOANUTHIBATH MIHTEpHET.

Kak 3aMeTHII YMTaTeNb, 3Ta CTaThsi U300HIyeT cHockamu. MOXKHO JlaKe CKa3aThb, YTO aBTOP 3JI0YNOTPEOIseT
CHOCKaMH-KOMMEHTapHsIMH K OCHOBHOMY TeKCTy. Jlake B Ha3BaHHE CTaThbH aBTOP YMYAPWJICS BCTaBUTH
cHOcKy. CHOCOK MO>KHO HE JIeJIaTh, a IIPOCTO SIBHO MJIM CKPBITO HAMEKATh YUTATEIIO0, YTO OH MOXKET B CIIydae
4ero cJieJIaTh COOTBETCTBYIONIHE 3aMpoCkl B IHTepHETe 110 «TyMaHHBIM» JUIsl YUTATENIsS TEPMUHAM U IOHSATH-
SIM (MJIM TIPOCTO OOPATUTHCS K «OyMaKHOMY» CIPaBOYHUKY WIIM SHLIUKIIONEINH). Takas TeXHOJIOTHS YTESHHUS
crareil (0COOCHHO DIICKTPOHHBIX) ceivac Bce OoJiee CTAHOBHUTCS PaclpOCTPaHCHHOW. B «OymaxHOM» cripa-
BOYHMKE WJIM B Halllell MaMATH XpaHUTCS, OyleM HajieeTcs, BhIBEPEHHOE (OOLIENPUHATOE) TOIKOBAHUE TeP-
MHMHa, a B IHTepHeTe MOXKHO HAWTH U CHIOPHBIC BAPHAHTBI, YTO TAKXKE OYCHb HHTEPECHO. 3HATH OBI IIPH 3TOM,
4TO BBIBEpPEHO, a uTo cropuo! CrpaBouHuK, KcTaty, o-anrnuiicku Reference Book (kuura ccpuiok)!
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[Tpobaema TOUKM WM 3aMSATON B YHCIAX YCIOXKHACTCS €Ille U TeM, YTO CYIIECTBYET
TaK Ha3bIBACMBIH MEXKIYHAPOIHBIN unancoswiti hopMmat uvicen (HH, HHE HHHE #HiH #1),
rZie 3amsiTasi BBICTYIAET B KAUeCTBE MbICAUHO20 pazdenumens, a TOUKA OTIEISIET pyo-
JW/AOJUTaphl OT KOMEeK/IeHTOB. Ho B MH)KEHEPHO-TEXHMYECKHX M HAYYHBIX pacdeTax
Takas N30BITOYHAS TOYHOCTH, KaK MPAaBHUIIO, HE TPEOyeTCs M YHciIa OKPYTIIIOTCS (K Ipo-
OnemMe OKpYTIJICHHS YHCEN MBI ellle BEpHEMCSl HUXKe, Korja OylieM FOBOPUTH O (GKUBBIX)
3aJauHMKax) JaXXe B TaK HA3bIBAEMBIX TEXHHKO-JKOHOMHUECKHX pacyerax, IJe HapsIy C
($u3nUeCKUMH BETMYMHAMU (Maccoi, SHeprued, BpeMeHeM M T. I. — CM. paszien 6) uc-
MOJIB3YIOTCS ¥ (PUHAHCOBEIE.

2. IIpoGnema MMeH nlepeMeHHBIX B popMysIax

[IpobiieMa «KUPWLUTHIBI-IATUHUIBD B (OpPMyJIax, 3aTPOHYTAs BHIIIE, BHICBEUHBA-
€Tc4 ellle 0JHON MHTEPECHON CTOPOHOM.

[TepemeHHBIE B «OTEYECTBEHHBIX» (POPMYIIaX MOTYT COMEPKATh KaK OyKBBI KHPHII-
JIMIBL, TAK ¥ JATHHHUIL, 4 TAKKe OYKBBI Tpedeckoro andyasura’’ ¥ pasiHaHbIe CIEHCHM-
BOJIbI. B Hay4HBIX AMCHHUIUIMHAX €CTh BEIMYUHBI (KOHCTAHTHI U TIEPEMEHHBIC), 32 KOTO-
PHIMH 3aKPEIWINCH T€ WIH WHBIC UMEHA 3aJI0JIT0 JI0 MOSBJICHUS KOMIbIOTEpOB. CrHCKH
TaKUX TIEPEMEHHBIX, KaK IMPABUIIO, TIPUBOAATCS HA TIEPBBIX CTPAHUIAX YYCOHUKOB, MOHO-
rpaduii 1 HEKOTOPBIX OOBEMHBIX CTaTeH, B OSACHUTEIFHBIX 3alMCKaX K KYPCOBBIM U JIH-
TUTOMHBIM TIpoekTaM. CHeIUaiCT, TS Ha CBOIO «POAHYIO» (OPMYITy, MOXKET cpa3y U
0e30mMO0YHO TTOHATE, YTO XPaHUT B opMyJie Ta WM WHas mepeMeHHas. IlepemeHHbIe
MIPH STOM MOTYT UMETh «HAMMOHAIBHOCTE»: CpaBHUTE Djn 1 Dyy, Doyt 1 Dy (BXOIHOM 1
BBIXOJHOW ITHaMEeTp Yero-TO TaM; KOTJa-TO JaBHO Y HAc B MBUTY OOpPHOBI ¢ KOCMOIIOJIH-
THU3MOM MPEIMUCHIBATIOCH MUcaTh HE Dy, a Jlpx ¥ T. 1., ¥ 3TOT MEperud A0 CUX IMOop IMOoJI-
HOCTBIO HE H3KHT B HEKOTOPBIX OTCYECTBEHHBIX MAIIMHOCTPOHTEIBHBIX CTAHIApPTAX ™).
Ho cefivac Bce yaile u 4darie Mbl CTalld OTKa3bIBaThCS OT OYKB KUPHIUIUILI B (pOpMyTIax
HE W3-32 OTCYTCTBUS JIOJDKHOTO MATPUOTH3MA, a 10 YHCTO MPAKTUYCCKUM, HETIOJIUTU3U-
POBaHHBIM MTPUYUHAM.

Bo-nepBhIX, Kak yke 0TMeYaoch BhIe, GopMyIbl IS ctaTeil ' MoHOTpaduil Bce
garie u Jamie «poKIaloTcsI» B cpeaX MaTeMaTHIeCKUX ITaKeTOB, a HEKOTOPHIC U3 HUX HE
MTO3BOJISTIOT MEIATh «(PPaHITy3CKHUI ¢ HUKETOPOJICKHMY — BCTABJIITH B IMEHA TIEPEMEH-
HBIC HE TOJIBKO OYKBBI KHPHJUIHIIBI, HO JJAXKE U TPeUeCKre OYKBbI, ITUPOKO UCIIOIb3yEMbIS
B (hopMyJiax.

Bo-BTOpBIX, NpaBuia nmyonukanud GopMyJ B OTEYECTBEHHOM JINTEPAType TPEOYIOT,
YTOOBI JATUHCKUAE OYKBBI B NMEPEMEHHBIX OBUIH MPOIHUCAHBI KYPCUBOM, & OYKBBI KHPHII-
JIUIBI — TPSIMBIM TIpudTOoM: cpaBHHTE D,y 1 Djy (Wutm maxke Dvhodw). JT0 3amyMaHo IS

7 Mocrux MEXJy JIATHHULICH U KUPUILIHLEH.

18 Ilpyras BakHAs NPUYMHA — YHCTO PYCCKHE MEPEMCHHBIC MOJKHO OBIIO I1€YATATh HA PYCCKUX IEYATHBIX
MaluHKax (CM. CHOCKY 2). M3-3a 3TOro, KCTaTH, B CTapbIX PYKOMHCAX U MyOIUKAIMAX MOXXHO BCTPETUTH
Takoe o003HaueHue mKanbl u rpaayca Lemscus — °11.

1% VVhod — Bxox; smotri snoski 14 i 15.
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TOT0, YTOOBI YUTATEIh MOT OTJIMYAThH JATUHCKUAE OYKBBI OT KUPHUIMYECKUX, UMEIOIIIX
cxomHoe Hanucanne: A — A, B— B, C—C, H— H®urt 1 B HEKOTOPBIX MaTeMaTH-
yeckux nakerax (B Mathcad, Hampumep) 10nyCcTHMO MEHSATH MIPUQT Y OTACTBHBIX Hepe-
MEHHEIX?', HO HH B OJHOM MAaTEMAaTHYECKOM MaKeTe Hemb3s (hOpMaTHpOBaTh MM Tepe-
MEHHOMI, HallpuMep, Tak — caMy IEPEMEHHYIO MPOIUCHIBATh KyPCHUBOM, a €€ HHUKHUHI
WHJIEKC OCTAaBJIATH MPSIMBIM (CM. IPUMEPHI BIIIE). M3-32 3TOTO MPUXOIUTCS OTKA3HIBATh-
Cs OT KUPWUIMYECKUX CJIOB M COKpAIICHUI B MMEHAxX MEPEMCHHBIX, 3aMCHSS MX Ha aH-
MHHCKUe aHanory: Obuto D,y (mmu maxke My ) ctano Di mmn Dypgg.

Uucro aHIIMHCKHAE TIepeMEHHbIE B (hOpMyJiaX CYIIECTBEHHO OOJIETYAIOT HAYYHBIN
oOMeH. IHOCTpaHHBIN CIIEITUAITUCT, COBCEM HE 3HAIOUIMI PYyCCKOTO S3bIKa, MOXKET IO aH-
TIAACKOM aHHOTaruK Haiith B MHTepHETe MpOQUIBHYI0 PYCCKYIO CTaThio, IPOCMOTPETH
B HEW «aHTIHUICKUE» (POPMYJIbI, TOHATH, O YeM TYT HIET pedb, 3aKa3aTh MEPEBOJ CTATHH
WJIK CBS3aThes ¢ aBTOpoM. 1o 3Toi e mpuiuHe B IpUMEpax JaHHOW CTaThbU MCIOJIb3Y-
I0TCSl HE PYCCKHE, a Me)KAYHAPOIHbIC HAIMCAHUS SUHUI] U3MEPEHUS (DU3MUECKUX BEJIU-
yuH (He M, a m (Mmetpsl), He Ila, a Pa (mackamm) u 1. 1. — cm. pasgen 5). Kpome Toro,
SJIEKTPOHHAS BEPCHUS JAHHOU CTaThH, pa3MEIICHHAs Ha caiiTe aBTOpa, AOIMOJHEHA ¢¢ aH-
TJIMMCKUM TIEPEBOJIOM, YTO CAENIATh HAMHOTO IPOIE, UMEsI B OPUTHUHAJC YKE «aHTJIU3H-
pOBaHHBIE» (HOPMYIIBL. DTO MOKHO CUUTATh HEKHM BKJIAJIOM B PEIIEHHE MPOOIEMBI MEX-
JTlyHapOTHOT'O HAy4yHOTO 0OMeHa.

Orcrona BeBoA. Eciu B popMynax coBceM HET OYKB KUPHWIIHIIBI, TO BhIICICHUE Ja-
THHCKHUX OyKB KypPCHBOM TEPSET BCIKUH CMBICI M OT 3TOTO MIPaBMJIa MOXKHO M HY)KHO OT-
kazatbcs. Tem OoJiee, YTO MHOTHE HM3/IaTENIbCTBA ATO MPABHJIO JABHO YK€ UTHOPUPYIOT,
MOHUMAasi B TOM YHCJIE U TO, YTO UX YUTATEIh JIOBOJHHO TPAMOTHBIA M 0€3 0COOBIX MPO-
OneM oTnuuuT B (hopMyiie pycckyto OykBy C (3C), kK IpUMepy, OT €€ aHTIIMHCKOTO aHajo-
ra — OykBbl C (cu). Ho B maHHOM cTaThe aBTOp MpaBHIIa «JIATUHCKAas OyKBA — KYPCHUBY»
[TOKa MPUAECPKUBAETCSA, B YACTHOCTH, JJISI TOTO, YTOOBI JUIIHUN pa3 HE «IPa3HUTH» pe-
JAKTOPOB U KOPPEKTOPOB.

I'oBopst 00 WMeHAX TMEPEMEHHBIX, HY)KHO YIOMSHYTH «IIE€PEMEHHBIC-UEPOTTH(ED).
YuraTenp MOXKET IOAYMATh, YTO TYT peub noiaet o Kurae, fAnonuun, Kopee n HekoTOphIx

APYTUuX a3snaTCKux CTpaHaxzz, O TOM, KaK TaM YUYCHBIC BCTABJIAIOT B ICPCMCHHBIC (bOpMy.H

%0 OreuecTBeHHBIC ABTOMOBHITBHBIC HOMEPA B HACTOSIIEE BPEMSI HE COIEPIKAT PYCCKHX OyKB, HE HMEIOIIMX
COOTBETCTBYIOMINX JATHHCKUX AHAJOrOB — II, I, I, bI ¥ T. . (AaHb riuobanu3anuu). EcTe Takoil skcTpe-
MaJIbHBIH JINTEPAaTypHBII JKaHp — HamucaTh Oonee-MeHee JUTMHHBIA U CBSI3HBI PYCCKHI TEKCT 0Oe3 CIIeru-
(ugeckux pycckux OykB, T. €. maTuHcKkumu OykBamu (MAMA MOET PAMY). Dto mpaBmiio Hy»KHO pacmpo-
CTPaHUTH U Ha IMEHA NICPEMEHHBIX.

2! 10 MOXKHO BHIETh HA PHCYHKAX JAHHOM CTaThH, CO3MaHHBIX B cpene Mathcad.

22 ABTOpY JOBEIIOCH 316k B POCCHH BECTH 3aHSTHS CO CTYAeHTaMK 13 MbsuMbl (6biBimas Bupma), obmascs
C HUMH Ha CMECH PYCCKOTO M aHIJIMHCKOTO (OHH ITH S3bIKM HEMHOTrO 3HaiH). Tak BOT B POJHOM SI3BIKE STHX
CTYZEHTOB IU(pPbl 0003HAYAIOTCS HE NMPUBBIYHBIMU apaOckumu cumBoiamu (1, 2, 3...), a coOCTBEHHBIMHU
TpaJIMLIMOHHBIMHU crienranbHbiMu!? Koraa aBTop 3TO y3Hau, OH IOHSII, HOYEMY 3THM CTYAEHTaM TaK TPYIHO
YUTaTh, & TEM 0OJIee TOHUMATh «MEXIYHAPOIHBIE» (HOPMYJIBI WIIH IIPOCTO YHCIIA.
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cBou crosa-uepornudsl. Ho peus moiiner He 06 3ToM*, a BoT 0 uem. Hexotopsie mepe-
MEHHbBIE B HEKOTOPBIX HAYYHBIX AUCIUTUIMHAX «0OPOCII HUKHUMHU U BEPXHUMH HHJIEK-
caMH, MTPUXAMH, «KPBIIIEYKaMI» U APYTUMHU CHeNH(PHIECKUMI CHMBOJIAMHA U CTall U3-
3a 3TOTO MTOXOIUTH HE Ha COKPAIIEHUS CJIOB MIIM a0OpEeBHATYPHI, a HA... HEPOTITH(EL. DTH
«uepornidb» HECTIOKHO HANKMCATh KapaHIaloM Ha Oymare WM MEJIOM Ha JIOCKE ayau-
Topun. [Ipu omnpeneneHHOM HaBBIKE TH «UEPOTIH(B» MOXHO BBECTH B DJIEKTPOHHYIO
BepcUIO cTaTbu (B (aiii sl KOMIbBIOTEpa), UCIOJB3YS YIIOMHHABIIMECS MPOTrPaMMBbI
Word Equation umu LaTex*!. Ho BBecTH ux B pacuer, co3zaBaeMblii B Cpejie MaTeMAaTH-
YeCKOW MpOorpaMMBbl, OY€Hb YacTO OBIBaeT MPOCTO HEBO3MOXKHO. Takue «mepormuduye-
CKHe» UMEHA TIepEMEHHBIX MPUXOJUTCS YIIPOIIATh — JIUIIATh UX «MHOTOATAKHOTOY» BH-
Jla, IEPEBOJINTH UX B JIMHEHHYIO (TEKCTOBYI0) (hopMy MPUMEPHO TaK, KaK KUTaIaM, Ko-
peliiaM 1 SIImOHIaM MPUXOIUTCS YIPOINATh CBOIO MHUCHBMEHHOCTD, YTOOBI TEKCTHI MOYXKHO
OBLIO BBOAWTH B KOMITBIOTEP. 13-3a 3TOr0 BO MHOTMX HAYYHBIX TUCHHILIHHAX «HEPOTIIH-
(udeckue» MMeHa MEPEMEHHBIX 1 KOHCTAHT CTalll 003aBOIUTHCS CBOMMH YIPOIIEHHBIMU
aHanoramu. KoHkpeTHbI puMep. MOXKHO B TEKCT CTaTbU BBECTH CUMBOJI OIIPEIETIEHHO-
ro MHTErpaga PHCYHKOM®® WIH CICLHANBHBEIM HAGOPOM, a MOXKHO MPOCTO HAGpaTh HA
wiaBuarype int(f(x), x = 0..1).

B Hayane MHOTHX KHHT ¥ CTaTel, KaKk Mbl y>K€ OTMETHIIN BHIIIE, aBTOPHI Pa3MealoT
B BHUJI€ TaOJHIbI CIHCOK TIEPEMEHHBIX, HCIIOB3YEMBIX B TEKCTE: TIEpPBhIi CTONOEI] TaKoi
Ta0IHITBl — WM TIEPEMEHHOM, BTOPOH CTONOET] — eAMHHIA U3MEPEHUS XPaHUMOU B TIe-
pEMEHHOM BETWIUHBI (0 SAMHHUIIAX U3MEPEHUSI CM. pa3zell 5) U TPETHil cTonder — ormm-
caHue repeMeHHol. Ecnm ke B KHHMI'€ WIM cTaTbe MPUBOIATCS (parMeHTHI MPOrpaMm
WM TIPOTOKOJIBI PELICHUS 33/1a4 B Cpe/ie KaKoi-Tn00 MaTeMaTHYeCKOH POrpaMMBbl, TO B
CIHCKE NIEPEMEHHBIX MOKET MOSBUTHCS €lIe OJUH CTOJOEel — MMS MepeMEeHHON (MaeH-
TUPHUKATOP), HCIIOIB3YEMBIH NIPU KOMIIBIOTEPHOM pEIIeHUHU 3aJauu. VIHOTAa STOT HOBBIH
CTOJNOCI] MOYKET «BBITOJIKHYTBY M3 TaOJHIIBI MEPBBIH CTONOCI C TPAAUIIMOHHBIMH NMEHA-

2 Yuensie Kuras, Kopen, a Tem Goree, SITOHHE yike TaBHO «aHITH3MPOBAII» (OPMYJIBI B CBOMX KHHIaX H
Hay4YHBIX CTaThsiX. bojee Toro, OHM MHIIYT CBOM KHWTY M CTAaThH BCE Yallle M Yalle TOJIBKO IO-aHTIHHCKH,
TIOHMMas, 9YTO MHAYe 3TO 3aTPYAHHUT II00ANBHEIH OOMEH naesiMu, 6e3 KOTOpOro HEBO3MOXHO HOPMAalbHOE
Hay4HOE pa3BHTHE. Y4eHble ['epMaHuy 1 APYTUX eBPONEHCKHUX CTpaH BCE Yallle U Yalle IIyOJIMKYIOTCS TOIb-
KO Ha aHIJIMICKOM S3bIKe (COBPEMEHHas JIaTHIHB).

24 Moxmo mo60oBaThCs CKYIBITYPOil ¥ YAMBIATLCS TOMY, «KAKHM 0GpasoM BasTelb B KYCKe KappapcKoro
MpaMmopa BUAUT COKpbITOro FOmurepa u BHIBOJMUT €r0 Ha CBET, PE3LIOM U MOJOTOM pa3Jpolisis ero 000104-
Ky», @ MOXHO, TEPEIUCTBIBasl CTapble «IOKOMIBIOTEPHBIE» CIIPABOYHHKM IO MaTEMAaTHKE, BOCXHIIATHCS,
KaKkiuM 00pa3oM HaOOPIIHKH CO3/aBall TaKHe «IIPOU3BEAECHHUS M300pa3UTENbHOTO UCKYCCTBa) — CIIOXKHEH-
e MaTeMaTHYeCKue WM XuMudeckue (Gopmynbl. OIHO BpeMsl H3/aTelbCTBA IBITAIUCH HABA3AaTh CBOUM
aBTOpaM €JHMHBIC CTaHAAPTHI U (HOPMATH KOMIBIOTEPHOH ITOJTOTOBKH PYKOIMHCEH ¢ (hopMyIaMu, HO OTOM
OT 3TOH yTONHYeCKO# naen oTkazanuck. BepHee, nemo o0cTosuo u oocTonut Tak. Ecimm u3marenscTBo 3anHTe-
pECOBaHO B PYKOIUCH, TO OHO €€ BO3EMET XOTh B «PYKOIMCHOM BHZIE» M CaMO JOBEAET 10 HYXKHOTO (opma-
Ta. Ecnu e pyKonMCh U3AaTENbCTBY HE Hy)KHA, TO €€ MOTYT OTBEPrHYTh B TOM YHUCIE U IOJ MPEJJIOroM
HECOOTBETCTBHSI O(OPMHUTENBCKHM CTaHAAPTaM, KOTOpbIE, KaK HpaBmIo, IMyOJIMKYIOTCS Ha caiftax n3ga-
TEJBCTB U JKypHAJIOB.

% ABTOp pa3paboTan crenuaIbHyI0 TEXHOJOTHIO 3aMEHBI CIIOKHBIX MMEH NEPEMEHHBIX Ha PUCYHKH B CeTe-
BbIX pacuerax [2]. Ilpumep Takoro pacueTra MOXHO BHACTH Ha caifiTe 1O  ajapecy
http://twt.mpei.ac.ru/MCS/Worksheets/Non_St_Name.xmcd.
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MU TIEPEMEHHBIX ¥ KOHCTaHT. C 3KCIaHCHUEeH MaTeMAaTUYECKHUX MAKETOB B KHUTH U CTaThU
3TO «BBITAIKUBAHKE)» IMONLUIO 0OJiee MHTEHCUBHO, M MBI JIOMKHBI OYyZieM MOCTEIEHHO 3a-
OBIBaTh TPAMUIIMOHHOE «HEPOTTH(UUIESCKOES» HATMKMCAHUE HE TOJNBKO MEPEMEHHBIX, HO U
HEKOTOPBIX MaTeMaTHIEeCKUX orepaTopoB (cM. pasaen 7). C mpyroit CTOpoHBI, pa3padoT-
YUKM MAaTEMaTHYeCKUX IMaKeTOB NMPH CO3JaHWU HOBBIX BEPCHUH CTAparoTCs yYUTHIBATH
YCTOABIIMECCA TpaaullUM B HallMCAHUHN NEPEMCHHBIX U BBOJAT HOBBLIC MHCTPYMCHTHI HUX
dhopmatuposanus. Tak, B cpeae Mathcad ¢ HEKOTOPBIX MMOP CTAJIO BO3MOXHBIM BBOJIUTH B
UMEHA TIEPEMEHHBIX BEPXHUE U HIKHUE WHICKCHI, MATEMAaTUIECKUE U JPYTHe CHMBOJIBI.
[IpaBna, Takyo YCIOKHEHHYIO NMEPEMEHHYIO HYXKHO OOpaMiIsiTh KBaJIPaTHBIMH CKOOKa-

mu: [HCO; ], [DI"] uT. A

in

3. IIpoGsieMa ouepegHOCTH 3amviceit
npu nyoamkanmum dpopmy i

B kHurax, craThix, KypcOBBIX M IUIIOMHBEIX paboTax ¢hopmynsl IPUHATO MyOIUKO-
BaTh B TAKOM HOPSAIKE — CHaJaja MPUBOIUTCS cama (GopMyra ¢ HeOONBIINM «3arojoB-
KOM» MPUMEPHO TaK:

«Temmepatypa uneanbaoro rasza (T) pacCUUTBIBaeTCS 1O (opMyIIe
m-p-v

R

A TIOTOM TIepeUnCIIAIOTCS TepEeMEHHbIE, BXOAIINE B (HOPMYITy IPHMEPHO TakK:
«rme M— MonspHas Macca rasa, P — JaBjeHHE rasa, V — yaelbHbIl 00beM rasa’ u
R — yHHBepcanbHasi ra3oBas MOCTOSHHAs». TYT MEpEUHCISIOTCS MEepeMeHHbIE, BXOJs-
Hiye B npasyio 4actb GopMyibl... Ho yacto B HaydHBIX MyOIMKALUSAX JAIOTCS HE MPOCTO
(hopMyIIBI, IO KOTOPHIM MOYKHO BBIYHMCIHUTH 3HAYCHHE TEPEMEHHOH, CTOsALIel B JIeBOU
gyacTu GopMynsl — cM. Gopmyity 1, a ypaBHeHus (anrebpandeckue, nuddepeHunanbHbe
u 11p.). O takoit popme 3amrcu GoOpMyIT MBI €Ille TTOTOBOPUM.

Yrto0Obl (hopmyna 3apaboTana B MaTeMaTHYECKUX MaKeTax, HEOOXOAUMO nepecma-
sums mMecmamu camy QGOpMyITy U CITUCOK €€ MEPEMEHHBIX, 4 TAK)KE BBECTH B IEPEMCHHBIC
¥ KOHCTaHThI KOHKPETHbIC 3HAUCHHS - CM. PHC. | — CJIEMOK ¢ SKpaHa IHCIIes PemeHHs
3amaun (1) B cpene Mathcad.

T= (126)»

%% Ha6pano B Math Type.

27 KypcuB naTHHCKOMN GYKBBI V C/IENIANT €€ IOXO0KEH Ha TPeUecKyIo GyKBy HIO I Ha CTAPYIO PYCCKYIO GYKBY
mwxnna (cM. cHocKy 13). Ecin MBI OyzieM BBIAENATH KypCHBOM JIATHHCKHE OYKBBI, TO HY)KHO YTO-TO NIPUAY-
MaTh M A TpedecKux OykB, YTOOBI MX OTIMYATh OT JIATMHCKUX M KUPHUIMYECKUX. DTO elle OJWH JI0-
BOJI/TIOBOJI, YTOOBI OTKA3aThCsI OT MPABHJIA «JIaTHHCKAask OYKBa — 9TO KypCHB).

%8 TyT peds WAET O YHCICHHOM (IPHOMIKEHHOI) MATEMATHKE, 4 HE O KOMAbIOMEPHBIX AHATUMUYECKUX npe-
obpazosanusx (CumMeoabHAS MAMeMAMUKA) — CMOTPHTE, YTO HarmcaHo mepen Gpopmysioii (1): «Temmepary-
pa paccuumvigaemcs 1o Gopmyie»!
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Pacuer TEMOepaTYpEl HAeaNEHOMD raza.

KOHCTaHTa (YHWEEPCANEHAA TA30EAA NOCTOAHHEA):

R=8314472 ——
male -
. 29
SHAYEHHA NepeMEeHHEX! - onnan maca (2 )
- BABMEHHE -4 00bem g gm
p = 07atm vi=T71— mo= 14—
kg male
OteeT. Bep
7= = =57479°C

Pucynox 1. Pacuem no ¢ghopmyne 6 cpede Mathcad

«OO0BemBaHMe» B KHUTE WM HAYYHOH CTaThe (QOPMYI YUCIOBHIMH 3HAYCHUSIMH
TIEPEMEHHBIX, BXOJAAIIMX B (POPMYJIbI, MOXKET IMOKA3aThCsl MU3IUIIHUM, €CIIH HE TPUHATH
BO BHUMAaHHE CIIEAYIONIYIO BOXKHYIO TCHIICHIIMIO B Pa3BUTHUH MH(POPMAIIMOHHBIX TEXHO-
JIOTH.

PacueTsl, BeIoHEHHBIE B cpene Mathcad u B HEKOTOPBIX IPYrUX MaTeMaTH4eCKhuX
IporpaMMax, MOKHO nyOaukoeams ¢ MumepHeme I UHMEPAKMUBHOU paOOmbl C HAMH.
Ha puc. 2 orobpaxen caiir ¢ azapecom http://twt.mpei.ac.ru/MCS/Worksheets/pv-
RT.xmcd3°, 3aiil1 Ha KOTOPBI MOYKHO M3MEHUTh B IPSIMOYIOJBHBIX OKHAX HCXOIHBIE
JIaHHEIE, HAKATh KHOITIKY Recalculate® u [IOJIYYUTh HOBBIM OTBET — YHUCJICHHOE 3Haye-
HHUE TEMIIEPaTyphl, paccuutanHoe mo Gopmyie (1).

[Tpu ny6aukanuu GopMys, 0COOCHHO B ANEKTPOHHBIX M3JAHMAX, MOXKHO PAIOM C
(hopMyI0#t MK rpymnmoi GOPMYI MOMECTUTH CChLIKY HA CAWT, TAE 3TH POPMYIBI MOXKHO
3acTaBUTh pabOTaTh: MEHSATh B HUX MCXOJHBIC JaHHBIE M TOJy4YaTb HOBBIE OTBETHI, KaK
3TO OTOOpaXEHO Ha pHC. 2.

Ilpumeuanue. B mepeMeHHBIX pacdeTra, MOKa3aHHBIX Ha puc. 1 u 2 , MBI, cobOmroaas
BBIIICOTMEUCHHOE MPABWIIO IMyOIMKAaMU QOPMYJI, COXPaHWIN KypCHB JIATHHCKUX OYKB.
U3-3a 3TOr0 KauecTBO MOJHMIpadUu HECKOIBKO YXYAIIMIOCh. EquHnb n3mMepenus (a o
HUX pedb MOWIET HIDKE B pa3jielic 5) U 4ncia Ha puc. | MporucaHbl IPSMBIM MPUPTOM U
BBITJISIIAT BIOJHE MPWJIMYHO (€Ie OJIMH PE30H 0TKA3aThCs OT MPaBUIIA «JIATHMHCKAs OYK-
Ba — KYpPCHUB», 0 KOTOPOM IILJIa peYb BHIIIIE.

% 310 BCTABNCHHBIH B TEKCT PHCYHOK — CJIETOK C PEIICHHs 3a1adn B cpene Mathcad.
% Tanee anpeca caifTos 6yIyT IPOIUCHBATECS B HA3BAHKAX PHCYHKOB.

8 ABTOp XOTeNl HalUCaTh «ILIEJIKHYTh MBILIIKOI» MM Jake «IOJBECTH KypCOp MaHUIYJSITOpA «MBIIIb» K
kHonke Recalculate u Haxxath JIeBYI0 KHOIIKY CaMO# MBILIKH M T. JI.», HO BCIIOMHHJI, YTO YHTATEIb YXKE JO-
BOJILHO «KOMITBIOTEPHO I'PAMOTHBIN» M CaM IOHMET, YTO K 4eMy. A paHbIlIe PEAaKTOPbI 3aCTaBIISLIIN «pa3Ke-
BBIBaTbh)» TaKOM TEKCT.

%2 ABTOp XOTeJ TyT JaTh MepeBos 3ToMy ciioBy (IIepecunTaTh), HO. .. CM. IPEIBILYILYIO CCHUTKY.
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& | http:f vk mpei. ac.rofMCSWorksheets! pv-RTxmod

Pacuer TeMNepaTypel HOBANEHOMD raza,

KoHCTaHTa (YHHEEPCANEHSA MA30BAA NOCTOAHHAA);

R:=8314472 ——
mole - i

SHAYEHHA NEPEMEHHEIX [MOXKHD HEMEHWTE]: (333)

= I(] 7 atm W= I?‘ 1 m3/ky
W= |1-_1 gm/mole Recalculate |

OteeT: T
r=227
il

Pucynox 2. Pacuem no gpopmyne ¢ Humepneme

= 57479°C

[Mpu nyGnukanuu «padotarommx» HopMyd, Kak MPaBuio, UX AyOIUPYIOT C 3aMEHOM
MIEPEMEHHBIX UX YNCICHHBIMH 3HAYCHUSMH TPUMEPHO TaK:

«OHTANBIHUIO BOJBI B KOHIIC HEOOPATUMOIO Mpoliecca ckatus ee B Hacoce N3, BbI-
YUCIAM 110 (hOpMYyJIe IS pacueTa OTHOCUTENbHOTO BHyTpeHHero KIIJI Hacoca:

hsy = hy + (hs—hy) / nei” =121,4 + (133,9 - 121,4) / 0,85 =136,1 xIx/xr» (4)

Takoe myOnmpoBaHHe BeAETCS ISl TOTIOJIHUTEIBHOTO KOHTPOIS, HO y)Ke He caMoit
(hopMyITbI, 2 TIPaBUIHPHOCTH YUCIEHHBIX 3HAUEHHWH MEepeMEeHHBIX (OPMYIBI U CUeTa II0
auM. [Ipeamonaraercs, 9To 4emoBek (HEKHH «cepTU(HKATOPY pacyeTa), MMEIOIIHIA 0T
pyKo#t KampKymnsaTop (apudmomerp, orapuMUIECKy0 JIHHEHKY, CIIeIHaIbHbIC pacdeT-
HbIe TaOJHIIBI, CYETHI, a0aK W T, €CIH UITH BrIyOb UCTOPUH), MOKET TPOBEPUTH apH-
METHUYECKUEC BBIKIIAIKHW, HE Pa3bICKHWBas B paCUCTC YHCJICHHBLIC 3HAUCHUA NEPEMCHHBIX,
BBIYHCIICHHBIX paHee.

B cpene HEKOTOPBIX MaTEMAaTHYECKUX MMAKETOB TaKXKe TpeOOBaHUS CTaHAAPTOB yUH-
THIBAFOTCS: TaM MOXHO TyOnupoBaTh (OPMYJIBI C MOJCTAHOBKOW YHCIIEHHBIX 3HAYCHUN
nepeMeHHbIX. Bot mpumep nogo6HOTO odopmiteHus pacuera B cpeae Mathcad 14 u 15

(puc. 3).
BuecTumorTe onyCa; r = 20mm h = 35cm

V=l 2 h= D20 mmy? (35 em) = 14.661mL
3 3 5)

Pucynox 3. «Oyugpposxar gpopmynst 6 cpeoe Mathcad

%3 310 BCTABIICHHBIH B TEKCT PHCYHOK — CJIETIOK C PelIeHHs 3a1aun B MHTepHeTe.
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[TogoGHBIH CTHITB CcUeTa MPEAYCMOTPEH B B HEKOTOPHIX CIIEIHAIM3UPOBAHHBIX MaKe-
tax — B makete NOrmCAD (http://normcad.ru), Hanpumep, IpeaHaA3HAYEHHOM IS pac-
YETOB 10 POCCHICKUM (MAaIIMHO-) CTPOUTENBbHBIM HOopMaM u npaBuiam (CHuller). Bor
npumMep pacueta B cpeae NormCAD:

«ITnoiaap apMatypsl o rpaHu HOpMalbHOM ocu X:

Asx = Asl,x . (nx+ 1) + (2 ' Aso_Asl,x_Asl,y) b/ (1 + b) =

=0-(0 +1)+(2-0,0008 — 0 — 0,000314159)-0,50695/(1+ 0,50695) = 0,000432567 m*
(bopmyma (151); m. 3.74, Tlocobue k CHulI 2.03.01-84).» (6)

Taxkas «omudpoBka» GopMys ObUIa XKeTaTeTbHa IPU «PYIHOM» BEICHUH PAacUeTOB C
MTOMOIIBIO0 KATBKYJIATOpa (apuMOMETpa U T/, CM. BBIIIE), HO CTajla, KaK MOHUMAET YUTa-
TeNb, COBEPIICHHO M3JIUIIHENH IIPU KOMIBIOTEpPHOM cyeTe. TeM He MeHee, MHOTHE yCTa-
peBilMe, HO ACUCTBYIOIIME M TOHBIHE CTAaHAAPTHl OQOPMIICHUS PACUETOB TPEOYIOT
«onmdppoBkm» GopMyI, Jaxke eciy OHU BEJHCh MOJTHOCTHIO Ha KoMmIbloTepe. «[lo onexke
BCTPEYAIOT, 10 YMY IMPOBOXKAIOT» — 3TUM NPaBUIOM PYKOBOJCTBYIOTCS B Pa3IMUHBIX
CepTU(UIUPYIONINX OPTaHU3alUAX, TJEe Balll paciyeT He MPUMYT Ha MPOBEPKY, €CIIH OH
o opMIICH HETIPABIIIHLHO.

«OmmdpoBKy» pacdeTHBIX (OpMyT TPeOYIOT MHOTHE MPENOIaBaTeH, MPUHUMAI0-
M€ THIIOBBIE KYPCOBBIE M JHIJIOMHBIE MPOEKTHl B BBICIIMX U CPEAHUX TEXHHUUECKHX
y4eOHBIX 3aBefieHUsIX. Hexoropele mpenogaBareny, NpUHUMas OT CTYACHTa Takoil pac-
YeT, KJIaIyT OKOJIO ce0sl KaJbKyJATOp (4yTh paHblIe OHH «Opany B pyKd Jorapumude-
CKYIO JIMHEHKY») U TPOBEPSIOT BCE MM MO KpaiiHel Mepe HEKOTOpble MaTeMaTHYEeCKHe
BBIKJIQ/IKH, JOIYCKasl, YTO CTYIEHT TYT MOT OIIMOWUTHCS, 3a0bIBasi MPH 3TOM O TOM, YTO
STH pacyeThl Jejall He CTYJEHT, a KOMITBIOTEP, KOTOPBI HE MOXKET OMMUOUTHCA B apu-
METHYECKUX BBIKIIA/IKAX.

OmuONUTBCS TYT MOXKET CTYJICHT, BBIOpaB HEe Ty (GOPMYJy WM MOJCTaBHUB B Hee HE
TO 3HAYEHHWE, 1 MeXaHWYecKas MpoBepKa cyera 1mo (GopMyiiaM TyT He MoMoxeT... Korma-
To B MDU mepBble KOMIBIOTEPHI CTallM TeYaTaTh BEJIOMOCTH HA 3apIljiaTy — KOJIOHKH
mudp ¢ UTOroBOM cymMmoil BHU3Y. ['maBHBIN Oyxranrep MOU 3TH BEIOMOCTH JOIKEH
Obul moamuchBaTh. Ho mpexne yem 3TO cAenarh OH... Ha cYeTax MPOBEPsUl MPaBUIIb-
HOCTb 4YHCINa, CTOSIIEr0 BHU3Y BEIOMOCTH Ha 3apIliaTy — pacledaTKu KOMIIBbIoTepa,
CyMMHpPOBaJ Bce uncia. Korma 3toMy riiaBHOMY OyXranrepy rOBOPHIIM, YTO B UTOTOBOM
CyMMe€ HE MOXeET OBITh OIIMOKH, YTO OIINOKA MOKET OBITH TOJBKO MPU HAYHUCICHUU TOH
WJIA WHOM 3apIUIaThl TOMY WJIH HHOMY PaOOTHHKY, TO OTBET OBIJI TAKOB — KOMIIBIOTED B
Clly4ae 4ero He MOCaIsT B TIOPbMY, a MEHS MOCAIST, €CIH S TOAIHITY HEeTPaBUIbHYIO
BEJIOMOCTb... TaK W JI0 caMOro yxojia Ha MEHCHIO STOT TJIaBHBIM OyXraiTep CyMMHUpPOBAI
YyHclia B BEJIOMOCTSAX Ha 3apIjiaTy Iepes WX MOANMCAaHHEeM CHadaja Ha cueTax, a MoToM
Ha KaJbKyJsTOpE... Tak 1 HEeKOTOpBIe MpenoaaBaTeNu TpeOyoT «ouudpoBKm» GopMyi B
CTYACHYECKUX pacuerax, He IOHUMasi, YTO 3TUM BO3MOKHYIO OIINOKY HE BBISIBUTE. ..

[pormecc «omudpoBkn», 3apuKCHpoBaHHBIN Ha dopmynax (4)—(6), TpeOyer 3HAUH-
TEBHOTO PYYHOTO O(POPMHUTEIHCKOTO TPyAa U HE BCETJa MPHUBOIHUT K JKEITaeMOMY pe-
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3yJbTATy: K HYy>)KHOMY YHCIIy 3HAKOB B OTBETC C HY)XHOH CIUHHIIEI U3MEPCHHS U T. 1.
YToOBl «BOJIKH OBUTH CHITHI M OBIIBI IIEJIB» — YTOOBI YJOBIETBOPHTH MPOBEPSIOIIETO U
HE Teperpyxarh ce0sl JUIIHEH U TPyJ0eMKON paboTol, MOXHO 0(GOPMHUTE pacyeT (CM.
hopmyny (4)) Tak — maTh GOPMYITy C HTOTOBBIM OTBETOM, a IO HEW «pacrevararby Ie-
peMeHHble QOpMYIIBI C HYXKHBIM (popMaToM YKcia W C HY)KHOH eIUHUIECH W3MEpeHUS

(puc. 4).

@ , ® | ] httpifftwk. mpei, ac, rofMCS fworksheets PTU AYOO-7-4, xmcd

DHTANBITHIO BONH B KOHIE HeobparuMore Npollecca CHATHA e8 B Hacoos by
ELYHCIHM Do GOpMYIE O0A pacieTa oTHOCHTENEHOTO BEHYTheREero 1L Hacoca:

hy - by
h321:= by + — = 136.1 kelfleg
Moi
roe h2- = 121.4kl/ltg - 3HTAMEIIA B0 HA BXONE E HAacoc, (7)

hg = 133.9k]/kg - SHTANEA BOFEL HA BEXOMIE K3 HACOCA [PH 00paTHMOM IPOLECCE CRATHA
H T];Ii = (.85 - puyTpemmnd otHocHrenmeHEH KITIT Hacoca.

PMC)/HOK 3. ®0pMyﬂa CO CNUCKOM NEePemMeHHblX U UX YUCTICHHbIX 3HAYeHUll

«YMHBIH» IpernoaaBaTelib, MPOBEPAIOIINNA pacyeT, MOKA3aHHbIA Ha pUcC. 5, BUIS HE
COBCEM HJIM COBCEM HETPaBWJIBHBIM OTBET MO (OpMyJe, HE CTAHET MPOBEPATH CUET MO
3T0# (hopmye. EMy mocTaTtodHO MpOBEpHUTH, KaKue IepeMeHHbIEe QUTYpUPYIOT B hopMmy-
Jie ¥ KaKue 3HA4EHUs 3TU NepeMeHHble UMEIOT. BoT TyT To u Oyaer odeHs Iojie3Ha pac-
MevaTka 3HaYeHWH MEepeMEHHBIX aHaJu3upyeMon (opMyJbl Tak, Kak 3TO MOKa3aHO Ha
puc. 4. Eciu ke BO3HUKHET NOTPEOHOCTh MPOBEPKU NMPABUIILHOCTH c4eTa 1o hopmyrie, K
npuMepy, IS KOHTPOJIS MPaBUIBHOCTH OKPYIJICHHS OTBETA, TO OKOJO (POPMYIIBI Tyylle
MIOMECTUTh 3HAUYEHHS MIEPEMEHHBIX ¢ 0a30BBHIMU €AMHUIIAMU U3MEPEHHS — CM. pUC. 4a U
CpPaBHUTE €ro C pucyHKaMu 2 u 3.

WNexopHele aaHHble:

p:=0.7T alm v:=7100 i m:=14
kg mole

=84794 K

gm

P
OTBet Tzzip

me  m=0.014 "9 _70027.5 Pa
mol

3
v=71" R—=R8.314 ;
kg K-mol

Pucynox 4a. Pacuem no gpopmyne ¢ nepesodom edunuy usmepenus Kk 6azoevim eounuyam CH
Jlpyrasi HoMoIIb POBEPSIOIIEMY OyIET 3aKIH0UaThCsS B TOM, YTO BOMHM3H (GOPMYJIBI
pasMeNiaTcs He TONBKO 3HAYCHUsS TMEePeMEHHBIX (OPMYI, HO M 3HAUCHHS HEKOTOPBIX
(parmMeHTOB (hOopMyIIBL. ITa 0COOEHHOCTH MTOKa3aHa Ha puc. 4b.
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Tepmuuecknid KMNJ napo-razoeoBoro aHepretuyeckoro Gnoka:
nAry = (M- Iy + Iy / 91 = 63.05%

kgg
kgws
Iy = 423.911 kJ/kgg (yaeneHan pabota rasoeoil TypBuHsl),

roe m= 526498

(OTHOLWEHWE pacxXoAa ra3a K pacxofy BoAbl M BOGAHOTO napa),

m-ly = 3503.62 kJ/kgws (paboTa razosoi TypbuHEl Ha KM BO4LI W BOGAHOTO napa),
IMy = 1322 .94 k)/kgws (yaensHan pabota napoeoil TypbnHel),

M-y + Iy = 4826.56 k)/kgws (yaensHas pabota razosoil u naposoi TypBuHe!) n
qq = 7655 13 kl/kgws (yaensHan TennoTa, noaeeaeHHan k NIY).

Pucynox 4b. Pacuem no ¢popmyne ¢ «pacneuamxoily 3HaueHuil
nepemeHHbIX U ppazmenmos hopmyivl

OdopmiteHrEe CTYIESHTOM W MPOBEPEHHBIE MpEToaaBaTesieM GOpMYITBl pacdeTOB MO-
TYyT UMETh HE TOJIbKO YUCTO yueOHOe, HO U MPaKTUYECKOe 3HAaYCHHE 3a CUeT IepeBoia
pacuetoB B MHTepHEeT M oboramieHre pa3HOro poja CpaBOYHUKOB. KOHKpeTHBIH mpu-
Mep.

ABTOp paboTaeT B cocTaBe IpyNIbI HccienoBaTeneil, 00beIMHEHHBIX B MexIyHa-
POJIHYIO aCCOLMAIINIO MO CBOHCTBAM BOJIBI K- BOASHOTO mapa (WWW.iapws.org), kotopas
TOTOBUT W ITyONUKyeT HaOOpsl dhopMyn (popmyrayuu), IO KOTOPHIM TMPEATACHIBAECTCS
BECTH pacydeThl Pa3INYHBIX MapaMeTpOB ATOW OYECHb BAKHOW NPHPOAHOU CyOCTaHIINH,
HIMPOKO HCIIOJIb3YEMOM HE TOJIBKO B OBITY, HO M BO BCEX OTPAcisiX MPOMBIIUICHHOCTH U
cenbCcKoro Xo3sicTea. OObMHO Takue hopMysinuy myonaukytores B Buge PDF-Tekcra co
BCTaBJICHHBIMU B HEro «MepTBbIMI» (popmynamu. Ha puc. 5 B xauecTBe nmpumepa Imoka-
3aH (pparMeHT oAHON U3 TaKUX (HOPMYIALUH, IO KOTOPOH pacCUUTHIBAETCS HOHHOE MPO-
u3Be/ieHre BO/bl Ky, — MpousBeieHHe KOHIEHTpaluK KaTioHoB H' Ha KOHILEHTpaiuio
annoHoB OH™ B Boze. B nokommbioTepHyI0 3py Takue (GOpMYIISILUU TOTOBMIIM HA MUIIY-
KX MaIIWHKaX (CM. CHOCKY 2), Bpy4YHYIO BIHCBHIBas B HUX HyxHble (popmyisl. Teneps
XKe 3TU (HOPMYIIbI YK€ IIOJIHOCTHIO TOTOBSIT Ha KOMIIBIOTEPE, HO O HEJIAaBHETO BPEMEHU
3TO KapJAWHAIBHO JEJI0 HE MEHSUIO.

3 TyT aBTOp COMHEBAETCS, KAKOI COI03 GONee MOAXOMNT — «I» HITH HIIH». B COBPEMEHHBIX MyOIHKAMAX
HOSIBUICS HEKHH HOBOSI3 — TMOPHUIHBII COI03 «M/MIIN», HO €ro, KaK IPaBHIIO, BCETJA IBITAIOTCS BBIMAPATh
PEOaKTOPBI U KOPPEKTOPEL. Je10 B TOM, UTO B PYyCCKOM SI3BIKE, KaK ¥ BO MHOTHX APYTHX «MHPOBBIX)» SI3BIKAX
HET CJI0Ba, OOBbEANHSIONIECTO TEPMHUHBI «BOJIa M BOISHOH mapy». B ObITy MBI MMeeM nieno 1ubo ¢ BooH, 1100 ¢
TapoM, BepHee, ¢ BIKHBIM I1apOM — I1apoM, IIEPEMEIIaHHBIM C BO3LYyXOM U COJEpIKalllM KalelbKU BiIaru
(map mHax kumsmeit Bogoit). Ho npu 3akputrdeckux mapamerpax 3Ty CyOCTAHIIUIO HENb3sl AEIUTH Ha BOIY U
BOJITHOM map (CM. JIMHHIO B Tabiwuie puc. 11) — TyT Hy)XHO HCIIOJb30BaTh HOBOE OT/ACIBHOE CI0BO. Tak, y
MHOTHX IJIEMEH AMa30HUH HET CJIOBA, OMHCBHIBAIOLIETO TIOHSATHE <JIEC», & €CTh «TYCTOH JIeC», «PeAKHUil JIecy
U T. 1. Byzem Hamry cyOcTaHIMIO Ha3bIBaTh «BOAA/BOISHOI Mapy», BBEs HOBBIH COI03 «/» — COKpAILIEHHE OT
«u/mmy». Y Hac, KCTaTH, B CChUIKE 7 yXKe IMOSBUICS «PEIaKTOP/KOPPEKTOp», 00bEANHAIOMNI B cebe ABe 3TH
CIEIHAIBHOCTH.
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= ||state for water molecules. The ionization constant equation presented here is in a form which
£ .
&|/includes the equilibrium constant of the ionization reaction in the ideal-gas state. K,,%. The ideal-
W—
T(|gas ionization constant of water is calculated using the JANAF98 Chase 2] data and then
= N -
E
E . T L
~||approximated by a temperature function:
-
i .G S o 3
% PR =Vo+n T+ T+ T, (h
o)
=

where ¥,. ¥,. ¥,. 7, arc empirical parameters given in Table 1.
Based on the results of Refl |1]. the ionization constant of water, K. as a function of
temperature and density can be represented by the following equation:

I ) : m' M
ph, ==2n log,,(1+0)- ¢ PP+ BT + ) [+pKE +210g, 1 —
l O+1 G (2)

@) W 4] 301 » M E5x1iin O = M 4] | ’

Pucynox 5. Ilpumep gpopmynsyuu no ceoticmeam 600vi

C HemaBHETO BPEMEHHM C MMOJAYd aBTOpPA 3TOH CTaThU M €ro KOJUIET U CTYJACHTOB [4]
o100HbIe (POPMYIISIIIMU CTAJIM MyOJUKOBATHCS B BHJIC HAOOPOB «OKMBBIX» HHTCPHETOB-
ckux (popmyIr, IO KOTOPBIM MOXHO BECTH COOTBETCTBYIOIIHME pacueThl. Ha puc. 6 moka-
3aH CETEBOH JOKYMEHT, 10 KOTOPOMY MOXKHO PacCUYMUTaTh MOHHOE TPOM3BEACHUE BOIBI
Ky (BepHEE, OTpHIIATENBHBIN AeCATUIHBIN JIOTapudM OT 3Toi BenmnanHbl — PK,,) B 3aBU-
CHUMOCTH OT TeMIIepPaTypPhl U TUIOTHOCTH BOJIBI.

DopMyISIAM TI0 CBOWCTBAM BOJBI M BOASHOTO Tapa, a TakkKe IPYTuX cyOcTaHIni
pa3pabaThIBalOTCs, YTBEPKIAAIOTCS W MyONHKYIOTCS, B TOM 4ucie u B VHTepHeTe, aus
TOT0, 4TOOBI, PYKOBOJCTBYSICh UMM, MOKHO OBLIO CO3/1aBaTh MPOrPaMMbI JUISI KOMITbIO-
TEPHBIX PACUETOB, B KOTOPBIX HYXIAETCS MPOMBIIUICHHOCTh, UCCICA0BATEIIbCKUE U MPO-
EKTHBIC OpraHU3alliy, a TAKXKE yueOHbIE 3aBelieHus. J{1s pyYHBIX K€ PacueTOB WU MPH-
OJIMKEHHBIX OIICHOK TOAATCS TaOIuIbl ¥ rpaduku (0 HUX OyaeT CKa3aHO HUXKE), KOTOPbhIS
CO3/1al0TCS TAKXKE HA OCHOBE OIMYOIIMKOBAHHBIX (POPMYJISIIHIA.

IyGmuKarms GOpMyJISIHil B BUE CETEBBIX, HHTEPAKTHBHBIX, OTKPBITHIX > PACUETOB
(puc. 6) TO3BOJIAET:

— TPOCTO 3HAKOMUTHCS C METOAMKOW BEJICHHUS TAHHOTO pacdera (3To, MpaB/a,
MOJKHO ¥, HABEPHO, JaKe JydIlle JeNaTh, u3ydas U TPaIuIHOHHbIE «OyMaK-
HEIe», «HEeXHUBBIe» PDF-10KyMEeHTB — CM. pHC. 5);

% B sroit TpHAJIEC CIIOBOM «OTKPBITBIH» NOAYEPKUBACTCS clelyronuii MOMeHT. B MHTepHeTe MOXKHO HaWTH
MHOJKECTBO PAaCUETHBIX CTPAHHMI], PAOOTAIONINX 10 CXEME «BBEJUTE UCXOJAHBIC AaHHBIC, HAXXMUTE KHOIKY U
HOJy4uTe HOBBIA oTBeT». HO camm (opMyIibl, 10 KOTOPBIM BENETCS pacyeT, U IPOMEXYTOUHbIE YuCiIa He
OTKPBITHI A7 MOCETUTENEH caiTa. 3aKphIThl ke (OPMyJBI B TOM YHCIIE M H3-3a TOTO, YTO CAENaHBI OHU C
TIOMOIIIBIO A3BIKOB IIPOrPaMMHPOBAHUS, KOJ KOTOPEIX MaJIo KOMY ITOHSTEH.
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— MPOBOAWUTH KOHKPETHBIE Pa3OBBIE pacUeThl: MEHSTh HCXOJHBIC JaHHBIE U
MOJy4aTh HOBBIH pe3yJIbTaT;

— cO0374aBaTh W, INIaBHOE, OBICTPO OTIAKUBATH COOTBETCTBYIOIINE MPOTPAMMBbI
JUTS. KOMITBIOTEPOB, HMesl O]l PYKOH HE TOJILKO MUTOTOBBIM OTBET (B «HEKH-
BBIX» (POPMYJSIMAX TaKHe KOHTPOJBbHBIE MUTOTOBBIE OTBETHI, KaK IPaBHIIO,
MPUBOIATCS sl HECKOJIBKUX PAaCUETHBIX TOUYEK), HO M BCE MPOMEKYTOUHBIE
JaHHBIE: HAa pHUC. 6 MOKa3aHO, YTO BCe (POPMYJIBI JAHHON «KHUBOI» (Gopmy-
JISIIIUH TOTIOJTHEHBI YHCIIOBBIMU OTBETaMH.

@' o * [ hitpefibwt mpei. ac.rufMCS orksheets 'WSPKwTPo . xmcd W || K

The lonization Constant of H>O - IAPWS Formulation
8 o Ti= LGl
D°C £ T<B800°C 600 &
The ideal gas womization constant (JAINAFIS ) Th = 1K §:=T/T =500

Yg:= 6.141500-10 "

7
ty 1= 48251330%  75= B77O7E30%  t3=1.010210410

G L I B
pky =90+ — + — + — = 80.892
=] 92 83

. 3 .
0 < Density = 1.25g/cm™  Density = [ 7 gm,fcm3 Recalculate |

The ionization Constant of water

D*:=1 ga'cm3 g = Density / O™ =0.7 R
o= 0864671 @1 :=B659.19 wgi= -22796.2 {“D et e_g'p }

Q= pee - 519560 5
B = 0542044 B = -56.8534 B 7= -0.375754 Bqi=-3.485719

Q B G
Py = —12-[Ing(1 + Q) - m-p-[ﬁu + - + ﬁg-pﬂ + pky + Bg = 11.203153

Pucynox 6. Ilpumep «orcueoily unmepernem-popmyaisiyuu no ceotucmeam 600bl/60051H020 napa

B camom Hauane ctatsu aHoHcHpoBanach KHuUra [1]. Tak BoT, Bce (hopMyJIbI B 3TOM
CIPaBOYHHUKE UMEIOT CETEBbIE, HHTEPAKTUBHBIC, OTKPBITHIE aHAJOIH, pa3padOTaHHBIE TI0
TEXHOJIOTHH, 0TOOpaKeHHO! Ha Mmapax pucyHKoB 1-2 u 3—4.

ABTOpBI IpYTrUX MOKOOHBIX KHUT ¢ MHOXECTBOM ()OPMYII BKJIAABIBAIOT B KHUTU OUC-
Ku ¢ IpOorpaMMamMy, MO3BOJIIOLIMMU II0CJIE YCTAHOBKY UX HAa KOMIIBIOTEPE BECTH pacde-
Tl 10 (opmynam. Ho, 3Ta TexHONIOTHS JaBHO YK€ ycTapesa, e€cii IMPUHATh BO BHUMa-
HHUE, YTO B HACTOSIIEe BpeMs MOYTH BCe KOMITbIOTEPH! MMEIOT BeIxoa B MuTepHeT. Ho u
YCTAaHOBKA PacdeTHBIX NIPOrpaMM HE C MPHUJIOKEHHOMY K KHUT€ AMCKA, a CKaYMBaHHE UX
u3 CeTH, IONHOCTBIO HE pelIaeT 3Ty npodiemy. M npuunHa 3TOMY Takasl.

MOXHO OTMETUTH CJICAYIOUIYI0 TEHICHLUIO, KOTOpas CEPbe3HO H3MEHHUT XHU3Hb
N0JIb30BaTeNICH KOMIIBIOTEPOB B TeUeHUE Onrxkaiiiiee BpeMs. TeHIeHIHs 3Ta 3aKII04aeT-
Cs B Pa3sBUTHH TaK Ha3BIBAEMBIX obiaunsix eviuucaenuti (Cloud computing) — mpemo-
CTaBJIEHUE TIOJH30BATEISIM KOMITBIOTEPOB yAAJCHHBIX BBIUYMCIUTEIBHBIX MOIIHOCTEH
JMICKOBOTO MPOCTPAHCTBA («OOJIAKOBY), a TaKkKe KaHAOB cBs3H. Ha ucnonb3oBanue «o0-
JIAUHBIX BBIUMCIECHUI TONb30BaTENeN TOJIKAET, IOMUMO MPOUYEro, BEICOKHE CTOMMOCTHU
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JHMLEH3UI MporpaMM Ha OTAENbHBIE KOMITBIOTEPHI, apeHAbl MOMEIIEHUH, 3JIEKTPOIHED-
THH, a TaKKe HE B IOCIEAHIOI OYepenb... TEHACHLHH, ONMCAHHBIC B JaHHOW CTaThe.
[lonp3oBarento HE Hy)XHO OyJEeT CTaBUTh Ha CBOW IMEPCOHAIBHBIH KOMIIBIOTEP KakKue-
1100 NPHUKIAAHBIE IPOrPpaMMbl — BCE MOKHO Oyner HaiiTu B IHTepHeTe 3a yMepeHHYI0
a0OHEHTCKYIO TUIATy FJIA COBCEM OeCIIaTHO. ..

PasMmemienre nporpamm pacuera 1o (GpopmysiaM Ha BBIJEICHHOM cepBepe (B «o0ia-
Kax»), a He pazjgada (JUCTPUOYIHS) TAKKX IPOrpaMM Yepe3 TUCKH, MIPHII0KEHHBIE K KHH-
re, WM Yepe3 cKayrBaHue mporpaMm u3 CeTu MMeeT elle OAHO BaKHOE MPEUMYILIECTBO.
Ecnu B mporpammax oOHapyXHTCsl omMOKa B caMux (OpMyJiaX MM IMPOCTO «OYETIATKa)
B KOMMEHTapusX, TO 3TOT MPOMax MOXHO OBICTPO W HE3aMeTHO MchpaBuTh. Ha Takom
cepBepe MOXKHO TaKXKe IOMECTUTh HENPEPHIBHO AOMOJIHSIOMINICS CIIMCOK OIIEYaToK, J10-
MyIEHHBIX B caMOW KHHTe (MIPaKTHKa, IMOJydaromas pacipoCTpaHEHHE B TOCIeIHee
BpeMsi). KHUTYy, OT KOTOpO# TSHYTCS MHOTOYHCIICHHBIE «ITAyTHHKW» CCHUIOK Ha CepBep,
MOYKHO CUHTATh HETPEPHIBHO «IepepadaThIBAIOIIUMCS, TOTIOTHSIIOMINMCS U HCIPABIISIO-
HIAMCS» U3IaHUCM.

OCOBEHHO MHOTO (POPMYII CONEPKUTCA B PASIHUHBIX 3A0AUHUKAX W PEULeOHUKAX .
ABTOp CO CBOMMH CTYJEHTAaMH B3sUICS 32 TPY[ MIEPEBECTH HEKOTOPBIE U3 HUX, CBSI3aHHBIC
B MIEPBYIO0 O4Yepellb C IHEPTETUKO, B CETEBON, MHTEPAKTUBHBIN, OTKPHITHIN dopmart. [Ipu
TaKoOW «OLU(POBKE» OBUIO BBISBICHO MHOXKECTBO OIIMOOK M OMe4aToK. M 3To He TOJIBKO
KJIACCHYIECKHE OITMOKHM/OTeUaTKy (B CTEIICHN MTEPEeMEHHOM CTOUT JBOIKA, a HE TIOJI0KEH-
Hasl TPOiKa, HalpuMep), HO ¥ HEKHE HEJIOMOJIBKI/YMOIYaH!s, B KOTOPBIX MOKET B KOHIIE
KOHIIOB pa30o0paTbcs CIEHUANINCT WIN JaKe CTYNEHT, MOIyYalolluil JOMOJHUTEIbHBIE
Ka4eCTBEHHbIE KOHCYJIbTAIlUM Yy MpernojaBarens. Ho MaTeMaTHYecKHe MaKeThl TaKHe
HEIOMOJIBKH/yMOJIYaHUSI KATETOPHUYECKH OTKAa3bIBAIOTCA «H3BHHATHY, MPEPHIBAIOT CYET
cooOmeHusiMu 00 OMIMOKE WM BBINAIOT OTBET, HE COBMAAAIOUIMKA C KHIKHBIM... U B
3TOM TPYAHO BUHHUTH aBTOPOB, PEAAKTOPOB, a TeM 00jiee KOPPEKTOPOB TAKUX pelieOHH-
KOB: OJJHO JI€JI0 BBIYUTATh «IJIAAKHI» TEKCT, a APYroe — TIIATEeIbHO MPOBEPUTH GopMy-
61, HE TIprOeras K CKpYIyJIe3HOMY CUEeTy 10 HUM. J[eJ0 OCIOoKHSAETCS elle M TeM, 4TO B
3a/[a9HIKAX U PEIICOHMKAX YHCIICHHBIC OTBETH (POPMYIT OKPYTISIOTCA ' M 9TH OKPYTIICH-
HBIE OTBETHI MEPEHOCATCS B MOCIeayonme GOpMyJIIbl, YTO MOXKET MIPUBECTH M TPUBOJUT
K CYIIECTBEHHBIM HMCKAKEHUSIM B ITPOMEKYTOUHBIX W UTOTOBBIX YHCIEHHBIX OTBEeTax. B
MaTeMaTHYEeCKHX MaKeTax B «IOCIeAyromue (GOpMyIIb» MEPEeHOCITCS HEe OKPYIJICHHBIC

% B 3agaunnke cOBPAHBI OMICAHMS 331a4 W OTBETOB IO HHM, KOTOPbIE, KAK TPABHJIO, PA3MEIIAOTCS B KOHIIE
KHHTH. PereGHUK (HOBOE CIIOBO, KOTOPOro He 3HaeT faxe WOrd u moguepKuBaeT ero KpacHoW BOJHHCTOM
4epToi, oTMedaromiei opdorpadudeckyro omudKy) JOMOTHEH MOAPOOHBIM OMMCAHUEM IIPOIecca PEIICHHUS
3a1aul — (GOpPMyJIaMH C MOACTABICHHBIMH B HUX KOHKPETHBIMH YHUCIICHHBIMU 3HAYCHUSIMH.

" 310 nemas HayKka — NPAaBHIBHO OKPYIUISTH 9MCIA B OTBETAX H [IOTOM HE 3alyTATHCS B STHX OKPYTICHHAX.
Tak, mo popmynam (2) u (3) ObUT IOTy4eH YHUCICHHBII OTBET C JIBYMsI 3HAKaMH Iociie 3amsiToid — 574,79 °C,
XOTS TYT JIOCTaTOYHO M oJ(HOTrO 3HaKa: 574,8 °C wnm paxe coBceM HU oaHOro: 575 °C, yunuThiBas TOYHOCTh
M3MEpEeHHs U HaIllero BOCHPHATHS TeMiepaTypbl. Ho MOXHO OBUIO BBIBECTH M MaKCHMAJIBHOE YHCIIO 3HAKOB,
JOTyCTUMOE B JIaHHOW mporpammHuoii cpene (Mathcad 14) 574,7924189533622 °C. Tak yacto moCTyIaroT
CTYJIGHTBI, JKellasi «II0PaJ0BaTh» CBOUX IPENoAaBaTeseii MOBBIICHHOH TOYHOCTHIO KOMIIBIOTEPHBIX BBIUMC-
JIeHHiT B KypCOBBIX M IUIUIOMHBIX pa0oTax...
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OTBETHl, BepHee, HE TaKk CHJIBHO OKpyIJeHHble oTBeTbl (He 574,79 °C, a
574,7924189533622 °C, Bepuee He 847,94 K, a 847,9424189533622 K — Ha «rme4atb»
BBIBOAATCS Tpanychl Llenbcusi, a caM pacdeT BeIeTCs, eCTECTBEHHO, B KEJIbBUHAX, €CIU
BEepHYTCS K puc. | u 2, 9To m OymeT OTMEUeHO B paszzaeiie 5), YTO C OHOH CTOPOHHI TO-
BBILIAET TOYHOCTh PACUETOB, a C APYIOi, CO3HaeT NpodieMy pa3sHOUYTEHUN B «CKUBBIX» U
«HEXUBBIX» («OYMa)KHBIX») PElICOHUKAX.

Kcraru, 06 okpyrienun orBeta. [Ipy opranu3alum CEeTEBBIX PacUeTOB YKeIaTeIbHO
JaBaTh MOCETUTEISIM CaiiTa BO3MOXXHOCTD 33/1aBaTh YHCIIO 3HAKOB B BBIBOJAWMBIX UHCIIO-
BBIX OTBeTax (cM. npumep Ha puc. 7 — digits).

PaboTa 1o «oxuBIeHNIO» (GOPMYJT 33a1aYHUKOB M PEIICOHMKOB OY€Hb I0JIC3HA U B
TaKOM OTHOLICHHUH: BBIBEPEHHBIE M ONyOIMKoBaHHbIE B CeTH pacdeTsl NpUOOpEeTaoT He
TOJILKO YHCTO Y4EOHYI0, HO M NMPAKTHYECKYIO IIEHHOCTh, T. K. TI0 HUM MOXHO pellaTh
KOHKpETHBIC TpaKTHYECKHE 3aJlaud. PelmeOHuK TyT mpeBpamiaeTcs B OYCHb YAOOHBIN
HAYYHO-TEXHUUECKUH CIIPABOYHHK.

& | http:/ftwt.mpei.ac.rofMCSiwaorksheetsfwWsP VP T-Sxmed

MnoTHOCTE BOAEEOAAHOMD Napa

p/MPa = [0 TI°C] = [13
digits 1=|3 vI Recalculate |

d = 993 kg/m”

PucyHOK 1. Ymounenue uucna 3naxoeé 6 6b1600UMoOM omeeme

K ocobomy THIly perieOHHKOB OTHOCSATCS PA3IMYHOIO POAA HOPMAMUGHbIE OOKY-
MmeHmul (CTpouTeNbHbIE HOpMBI U npaBwia — CHullel, HanpuMep), Tie Takke MHOTO
(hopMyJT ¥ KOTOPBIE TAKXKE MOKHO U HYXKHO «0XHBHUTH» B MHTEepHEeTe. UTO, KCTaTH, yiKEe
JIENaeTCs, B TOM YHCIIE ¥ aBTOPOM JIAHHOM CTAThU B OTHOIICHUH HEKOTOPBIX CTAHAPTOB
sHepreTuku. Tak Ha caiite http://twt.mpei.ac.ru/MCS/Worksheets/Thermal/lzol-Trub-
Teploset.xmcd unTarenb MOKET YBHICTh IPUMEP OJHOTO U3 TAKUX KUBBIX» HOPMATHB-
HBIX JoKyMeHTOB — CHHuII 110 pacdeTy TOIIIMHBI TTUTON30IISIIH TIUTOCETH .,

Best pa3roBop 0 HOpMaTHBHBIX JOKYMEHTAX, HEJb3sl HE KOCHYTHCS TEMbI cepmugu-
xayuu pacueToB. JlocTOBepHOCTh MH(POPMALIUU B «OYMaXKHBIX» CIPABOUYHUKAX B KAKOMW-

TO MEPE NOATBEPKAACTCA COJUAHOCTBIO COOTBECTCTBYIOIIUX M3AATCIIBCTB C UX HITATOM

% HemocTaToumas TOMIMHA H30ISIMAN IPHBOIUT K HEIOMYCTHMBIM TEIUTOBBIM IIOTEPSIM, a H3GBITOUHAS — K
nepepacxo/ly TeIJIOU3O0JLUOHHOIO MaTepyana. DTy TUIIUYHYIO TeXHUKO-3KOHOMHUECKYIO 3a1ady (MUHUMHU-
3arus o0IIeil CTOMMOCTH IIPOSKTUPOBAHMS, COOPYKEHUSI, SKCILTyaTalluy U IOCIEAyIONel yTHIIN3aUU Ipo-
MBILIJIEHHOTO 0OBEKTa MPY MOJHOM BBITIOJHEHUH UM CBOUX (DYHKIMiT) MOXKHO KaXKIbli pa3 peliaTb HHIUBHU-
JyallbHO, @ MOXHO BOCHOJIB30BaThcsi 0006menHsiMu CHullam, 4To B KOHEYHOM HTOTE BEJET K yZAEIIeBIIe-
HUIO IPOSKTHPOBAHHS.
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HAYYHBIX KOHCYJBTaHTOB, PEIAKTOPOB U KOppekTopoB. CTpanuipl ke VHTepHeTa, Kak
MIPaBUJIO, OTJAHBI Ha OTKYII CIIYYaiHBIM CO3JaTelsiM M HE TIOJBEPTalOTCs JKECTKOMY pe-
JMAKTUPOBAHUIO U TIIATENbHOHN KoppekType. C Ipyroil CTOPOHBI, aBTOp coOpall TOBOIHHO
OOJIBIIYIO KOJUIEKITUIO ONIEYaTOK B CIIPABOYHHMKAX BEChbMa COJHMIHBIX M3JATEIBCTB, KOTAa
BMecTo, Hanpumep, 0,0,387 crout 0,02387 (nBoiika nepecraya ObITh HUHKHUM HHICKCOM,
OTMEYAIONIUM MOBTOPSIOIIKECS HyNH), a BMecTo 27,39 — 72,93 (BeposiTHO, 4HCIIO
HaOpaJ 4elloBeK, 3HAIONINN HEMEIKHUHT SI3bIK, Ha KOTOPOM TOBOPST HE «CEMBJICCAT JIBay, a
«IBa U CEMBIECATY, HE «ICBSIHOCTO TPW», & «TPH U IEBSHOCTO») H T. I. Takue omuOKu
MPaKTUYECKH HEBO3MOXKHO BBISIBUTH MPH TPAJULMOHHOW (BU3YyalbHOW) NMpaBKe KOPPEK-
Typ «OyMa)kHBIX» CIIPAaBOYHUKOB U MBI YXKe 3TO OTMedal. Tem He MeHee OIMOKH OcTa-
FOTCSI OITUOKAMHU CO BCEMH BHITEKAIOIIUMU TTOCIEICTBUSIMI.

CepruduKaruio pacueTHBIX JTOKYMEHTOB, OITyOJMKOBAaHHBIX B CeTH, MOKHO XOTS
OBl BHEIIHE TPOBOAWTH ABYMS cloco0amMu. Bo-TiepBBIX, MOXHO ImyOnmkoBaTh B CeTu
MIUCHMO «COJIUJHOI» OpraHU3aIiM, TJe MOATBEPKIAeTCS MPABUIHHOCTh Pa3MEIeHHBIX
HA KOHKPETHOM CaiiTeé pacueToB. BO-BTOPBIX, MOXKHO U3 CAUTOB «COJIUAHBIX» OpraHU3a-
LU JIeNaTh CChUJIKM Ha COOTBETCTBYIOIIME PACUETHBIE CANTHl U yMOMHMHATH 00 3TOM Ha
CaMOM PAaCUETHOM CaiTe.

4. ITpob61ema «dpopmyabI-rpadpmkm» 1 «popMyIbI-TabIMIBI»

Oco0siM poztoM (opMyIl (CM. CHOCKY B HAa3BaHWW CTaThH) SIBISIFOTCS epaguxu W
mabauyvl B CIPAaBOYHUKAX, MOHOTPa(UsIX, HAYUHBIX CTATHSIX.
I'paghuxu MOXHO pa3OUTh HA TPH TPYIIIIHL:
1) rpaduku, MOCTPOEHHBIE 10 M3BECTHEIM (hOpPMYyIIaMm;
2) rpaduku, MOCTPOCHHBIC MOCTIEe HEKOW CTATHCTHYECKOH 00paboTKH (MHTEp-
TOJISIIIMSL, SKCTPAITOIISIHS, alpPOKCUMAIUs) TUCKPETHBIX TAaHHBIX (OHH, KaK
MPaBUIIO, OTMEYEHBI TOYKaMH Ha rpaduke), WM rpadukud C yTepPSHHBIMU
WM HEAOCTYMHBIMU (popMyliamMH, MO KOTOPBIM OHU KOTa-TO OBLTH MOCTPO-
CHBI,
3) Hekue rpaduUecKHe 3aBUCHMOCTH («HAOPOCKH OT PYKH»), MO KOTOPBIM
TPYAHO YTO-JIMOO OLIEHHBAThH, TEM 0OJI€e, CUUTATh, U KOTOpPhIC MPHUBEICHBI
TOJIBKO JIJIST KAa9eCTBEHHON OICHKHU SBJICHUNA. Takue rpaduku 0OBIIHO HE CO-
JIepKaT CEeTKH M YKHCEN M0 OCH OPJIMHAT, a TOJIKO OOPUCOBBIBAIOT HEKHUE 3a-
BUCHMOCTHU: TYT (DYHKLUS pacTeT, a TyT Hajgaer... B nmrepatype, KcTaTH,
BCTPEYAIOTCs] U NOJO0OHbBIE rpadUuKu «OT PyKH», B KOTOPBIX cAellaH HEKUH
HaOpOCOK HEKOH 3aBHCHMOCTH, HO IO KOTOPBIM NPaKTHYECKH HENb3sI U HE
HY’KHO CUHTAaTh («KaYeCTBEHHbIE», HO HE «KOJIMYECTBEHHBIC» (OPMYIIBI). ..
IlepBeie aBe rpynibl rpaMKOB HECTIOXKHO «OKUBUTH» B MIHTEpHETE 10 TEXHOIOTHUH,
OTHMCAaHHOU B [2], TAe TOMY BOIIPOCY VIelieHa creruanbHas raBa «['paduk Ha pacder-
HOM caiite». JIBa mpumepa.
Ha puc. 8 MOXKHO BHIIETh CETEBOI, UHTEPAKTUBHBIN rpaduK, OTHOCSIIUIICA K IEPBOM
rpymnie rpa@uKkoB U 0TOOPaXKaroINi 3aBUCUMOCTh CKOPOCTH 3BYKa B BOJIE/BOJISTHOM Iape
OT TeMmImeparypsl U AaBieHus. M300apel, moka3aHHbIE HAa pHUC. 8, MOCTPOCHHI IO YTBEP-
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KIESHHOH Gopmynsinuu MexayHapoJHOH accolualvy MO CBOWCTBaM BOABI M BOASHOTO
napa. [loceTurens qaHHOTO caiiTa MOXET W3MEHUTh MCXOJHbIE NaHHBIE, HAXKATh KHOIKY
Recalculate u mony4yuTh He TOJBKO HOBBIM YHCIOBOH OTBET (CKOPOCTh 3BYKa B BO-
JIe/BOSTHOM T1ape), HO M HOBYIO m300apy, W HOBBIC ITyHKTUPHBIC JHHUH, (DHUKCHUPYIOIIHE
pabouyro TOUKy Ha rpaduke. ITO MO3BOJAET OoJiee TITyOOKO MOHUMATh TE€ WM WHBIC 3a-
KOHOMEPHOCTH B CBOHCTBaX BOJbI/BOASIHOTO IMapa. ECTh COOTBETCTBYIOIIUE CAMTHI, TlIe
CTPOSITCS HE H300aphl, a M30TEPMBI, H Iae TOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTRE
B  Unrepnere Tarke wumeercs caiit  (http://twt.mpei.ac.ru/MCS/Worksheets/
WSP/RegionsAllAxes.xmcd), rue mokasaHsl Bce «KHUBbIE» (HOPMYJIBI, IO KOTOPBIM CTPO-
wimck n300apsl puc. 8.

F
@_ v v € http:ffbwt. mpei, ac.rufMCS worksheetsfrbtpp/Diag3. xmcd M || X |
=120 I'C 'l P=35 Recalculate

v i (mis)

1280

1000

\u

780 \m a0 M,H_,_/ -

AKOCTE B COCTORHKMH HECEIMEHMH

Pucynox 8. I'paghux 3asucumocmu ckopocmu 38yKa 6 800€/60055HOM
nape om memnepamypul u 0A61eHuUs.
I'paduku BTOpOI TPYyNIBI, Y KOTOPHIX HET SBHOH aHAIMTHYECKON 3aBHCHMOCTH B
BHIIe GOpMYII, TaKKe MOXKHO TIPU OTNPEACIEHHBIX YCHIUAX (OmMH(pPOBKa C MOIydEeHHUEM
JIUCKPETHBIX 3HAYCHHI TOYEK HA rpaduke, MHTEPIIONSLNS UK alMPOKCUMALIUS [0 HEKO-

% Ha skpaHe ucIuies KOMITbIOTEpA CTPOMTCS, KOHEUHO, TUIOCKHiA 00bekT. Ho cpescTBa yCeuieH s 06heMHO-
cTu (TOJCBETKA, EPCIEKTHBA, TyMaH M Ipouce) AeNaloT CBOE JIEJI0: Mbl BUAUM Ha KPaHE «PeabHyI0» IMO-
BEPXHOCTH, KOTOPYIO MOXKHO Ja)K€ IIOBOPAYNBATh, YTOOHI JIydIlle BUAETH TC MM HHBIC 3aKOHOMEPHOCTH.
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TOpPOH 3aBUCHMOCTH H T. 1.) ollyOnukoBath B MIHTEepHETe Uil MHTEPAKTUBHOTO HCIIOJb-
3oBaHus. Tak, B kadecTBe mpumMepa Ha puc. 9 u 10 mokasana mapa rpadukos: puc. 9 —
3TO CKAHHPOBAHHBIA '’ M3 ()YHIAMEHTAIBHOTO CHPABOYHMKA «DH3MUECKUE BEIHUHHBD
(M. : Dueproarommsmar, 1991 — cm. caitr http://twt.mpei.ac.ru/PVHB ¢ <«KUBBIMI»
pacdyeTaMH M3 3TOTO CIPaBOYHUKA) rpauK CKOPOCTH 3BYKa B MOPCKOH BOJE B 3aBHUCH-
MOCTH OT ee TeMIIepaTypsl U CONeHOCTH, a puc. 10 — 3TOT xe rpaduk, OTKPHITEIA B
WHTepHeTe, ¢ aBTOMaTHYECKUM ITOCTPOCHUEM HEJOCTAIOIIEeNH H30JIMHUN U PACUE€TOM CKO-
pocTH 3ByKa ¢ ukcanueii paboueil Touku Ha rpaduke.

Appec; IEJ hkkp: ftwk. mpei. ac. rufMAasworksheets/ Therm/F_Y_pic_7_12.mcd
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Pucynox 9. Ilpumep munuunoeo epagura Pucynox 10. IIpumep munuynoco
8 «OYMANCHOMY CNPABOYHUKE «Hcus020» epaghuxa ¢ Hnmeprneme

B cnipaBouHO# tuTEpaType BCTPEUAIOTCS TAKXKE U Pa3HOTO PoJa HOMOZPAMMbL C WH-
CTPYKIIUSMHU TaKOTO POJa: OTJIOXKUTE 3HAUYEHHUE MEPBOT0O apryMeHTa Ha JIEBOM IIKalie, a
BTOPOTO — Ha MPABOM; COEANHUTE TOYKU JUHEWKON M Ha CPEIHEH IIKalIe CUYUTANUTE OT-
BeT. B HOMorpamMmax (a Ha HUX BBIPOCIIO LIEJ0€ TTOKOJICHNE HHKEHEPOB) «TOHET» (pr3HKa
3a/1ayd — €€ KAueCTBEHHAas OIICHKA, 3aTO IMOBBILIAETCS TOYHOCTh pacueToB. Brimycka-
JUCH XK€ HEXUTPHIC MEXAaHWIECKHE YCTPOMCTBA THITA JTOTapH(PMUIECKON JTHHEHKH (CM.
CHOCKY 60) ¢ «BITUTBIMH» B HUX aJITOPUTMaMU pacueToB. Takue ycTpoiicTBa ObLIH 0C000
MOMYJISIPHBI Y IITYPMAaHOB, MIPOKJIAIBIBAIONINX MAPIIPYTHl MOPCKUX M BO3IYIIHBIX CYIIOB

40 OTCI01a ¥ TAKOE HEBBICOKOE KaYeCTBO pucCyHKa.

* Tyt ymanumBaercsi, 94T0 JaBICHHE aTMOC(EPHOE — CM. MOJOOHYIO 3aBHCHMOCTh JUIS YHCTOM BOMBI HA
pHuc. 8, rae TONOIHUTEIBHO YIUTHIBACTCS JaBICHUE.
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JI0 HACTYIUIEHHUS 3Pbl OOPTOBBIX KOMIBIOTEPOB U CHCTEM TJI00ATBHOTO MO3UIIMOHUPOBA-
Hus. Ceifyac 4TO-TO MOJOOHOE MOYKHO KYNHTh B Ta3€THBIX KHOCKaX — COBMECTHJI Ha
IIBYX JHCKaX CBOW BEC W POCT W y3HAJ, IMOpa JIM MEPEXOJUTh HA IUETY... Homorpammsl
TaKXe HECJIOXKHO «OXXUBUTH» B MHTepHeTe. [IpuMep oaHOM Takoil HOMOTrpaMMbl MOKHO
yBHIETH 31ech: http://twt.mpei.ac.ru/MAS/Worksheets/Boiler/Th_C_B_Nom_2.mcd.

Hayunbie myOnukanuu mnoMumMo GopMyil U rpadMKOB COAEPKAT Pa3HOTO pona maob-
JuYbl — TUCKPETHBIE 3HAa4YeHUs (YHKLIUH OHOTO, NBYX WM JaXKe TPeX apryMEHTOB.
Tabnuupl TakKe yCIOBHO MOKHO pa3OHMTh Ha TPYIIBI, HO HE HA TP Kak y Tpa(uKoB, a
TOJILKO Ha 06e: TaOJIMIbI, XpaHAIIME AUCKPETHbIC 3HAUCHHS, PACCUNTAHHBIC MO U3BECT-
HBIM (OopMyJlaM, W TaOJHIBI, XpaHSIIIAE SMIMPHUECKUe (OTBITHBIE) 3HAYCHHS, HE CBA-
3aHHBIE SBHO C KaKUMH-THOO aHATUTUYECKHUMH 3aBUCUMOCTAMH. TaOmumpl 00enx 3THX
IPYII MOXHO TaKKe «OoUU(POBaTh» M OTKPHITH B MHTEpHETE JUIT WHTEPaKTUBHOTO WC-
nonp30oBaHus. Ha puc. 11 B BepxHel ero wactu mokaszaH (parmMeHT Tabmuisl u3 [1] ¢
JUCKPETHBIMU 3HAYCHUSMH TpeX QYHKIHHA ABYX apryMEHTOB (IaBlieHHUE P U TEMIIepary-
pa T), Bo3BpalaroIMX yACTbHBIH 00beM (V), yaenpHyto dHTanbnuio (h) 1 yaensHyo SH-
Tporuo (S) BOJIBI/BOASHOTO Tapa.

Loc 0=545MPa p=60MPa p=625MPa p=70MPa
" umBikg | hkdiko s kiiko K] wm3kg | hdikg [s ko K| wmoikg | bk [skiko K| vm3kg | hkdko s ko K
200 0,0011525 8540 23246 00011521 8542 23238 00011516 8544 23230 00011511 8546  2,3223

210 0,0011687 899.0 24186 00011682 899,2 2,4178  0,0011676 8993 24170 0,0011671 899.5 24161
220 | 0,0011862 9445 25119 00011856 9447 25110 0,0011850 944.8 25101 0,0011844 9450 2,5092
2301 0,0012052 990,7 2,6047  0,0012046  990.8 26037 0,0012039 990,9 26027 0,0012032 991.1 26018
240 0,0012261  1037,7 2,6972 00012253 1037.8 26961 00012245 1037.8 2,6950  0,0012237 10379 26939

250 0,0012490  1085.7 2,7897 0,0012481 10857  2,7885 00012472 1085,6 27873 0,0012463 10856 2,7861
260 | 0,0012744 11347  2,8825 00012734 11346  2,8812 0,0012723 11345 2,8799 00012713 11345 2,8785
270| 0,03565 27899 59309 |0,00 13018 1184,9  2,97474 0,0013005  1184.8 29732 0,0012993 11846 2,977
280 0,03737 28329 6,0094 0,03320 2805,2 59276 | 00013326 12366 30678 00013311 12363 3,0661
290 0,03893 2871,1 6,0779 003476 28475 6,0033 | 0,03118 28220 59287 0,02804 27940 5,8528

300 0,04037 29062 61396 003619 28855  6,0702
310| 0,04174 29390 6,1965 003752 29206  6,1309
320| 0,04304 29702 62495 003878 29535  6,I1870
330| 0,04430 3000,1 62994 003998 29849  6,2393
340 0,04550 30289 63468 004114 0149 6,2887

0,03261 2863,5  6,0018 0,02949 2839.8 59335
0,03392 2901,1 6,0670  0,03080 28806  6,0040
0,03515 2936,1 6,1265  0,03201 29179 6,0674
0,03632 2969,1 6,1816  0,03315 2952,6 6,1255
0,03743 3000,5 6,2332  0,03423 2985,5 6,1796

MHTERQHET-BERCKHA [7 o -
faf)ﬂl-‘lu,b[lj I.é_;, http:,l’,l’twt.mpei.ac.ru,l’MCS,l’Worksheets,l’WSP,l’PT.xmcdj || XK IGoogIe B~
pfMPa :=||3 T[*C] =270 Recalculatel V=D_DD13018m3,."kg h=1184 9 klfky 5=29747 k/kg K)
Cait ¢ 0bpaTHoi (=1 =" I.é_;, http:,l’,l’twt.mpei.ac.ru,l’MCS,l’Worksheets,l’WSP,l’PS.xmcdj 3| X IGoogIe R
3anaqen
pf MPa 1=|I3 sfikdiky K =1|2.9747 REC13|CU|5319| h=11849k)A&y T=270°C v=00013018 m34"kg

Pucynok 11. [Ipumep mabauywt ce0ticme 800bl/60051H020 napa

Tabmunpr B Bexk MHTepHeTa XOpoImH M. 3aloHEHHS o0beMa «OyMa)KHOTO
CIPaBOYHUKA, JJISl YBEIHUYEHHs €ro JUCTHHTa (CM. cHOcKy 42). Ho mns mpakxTudeckoit
paboThl TabIUIBI MaJONPUTOAHEL. Ecim, kK mpuMepy, IPUXOTUTCS PeIIaTh npAamyio 3a0a-
yy — TI0 3HAYEHUSIM JAaBJICHUS M TEMIEepaTyphl HEOOXOANMO HAaWTH 3HAYEHHE yIEITbHOM
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SHTaNBIUK (CM. Tabauiy Ha puc. 11), TO MyTeM HECTOXKHBIX HHTEPIOJSIHHA"’ JaHHYIO
3aJady MOXKHO ObICTpo pemuth. Ho ecnu TpeOyeTcs pemwuts oopamuyro 3adauy, paccuu-
TaTh, HAPUMEp, M0 AABJICHUIO U YAEIbHOM SHTPONHMM 3HAYCHHWE YAEIBHOU 3HTAIBINH
(oueHp pacrpocTpaHeHHasT TEIUIOTEXHUYECKAs 3ajada), TO ¢ TaOJMIeH, MoKa3aHHOW Ha
puc. 11, ctanoBuTCsSI paboTaTh BEChMa CIOXKHO. B 3TOM cilydae CyIIECTBEHHO ITOMOXKET
WuTepHeT, B KOTOPOM pa3MelIeHbI CAHTHI C pacueTaMu, TOMOJHSIIOIUMHE JaHHYIO Ta0Iu-
iy. B HikHe# gactu puc. 11 mokasaHsl Ba U3 TaKUX CaiTOB, C TOMOILBIO KOTOPBIX pe-
MIAIOTCSI ONIMCAHHBIE MpsMasi U oOparHas 3a1aun 0e3 Kakux-1M00 JOTONHUTEIbHBIX MH-
TEPIOIALUNNA U UTEPALIMIA.

Ocobo criemyer ckazatb 0 Mmapkuposke ocelr TpadukoB (cM. puc. 8 u 10) u «ma-
OK»/«00KOBUKOBY Tabmuiy (cMm. puc. 11). Ecim mo ocm rpaduka wnm B «mam-
Ke»/«OOKOBHKe» TaOJHUIBl OTJIOKEHBI 3HAUEHUS AAaBIICHUS, HApUMeEp, BBIPAKCHHBIE B
Meranackajsix, TO B OTeUECTBEHHBIX M 3apyOeXHBIX M3JIaHHSIX MOXKHO YBUJETH CICIYIO-
mue MapkupoBku (oOo3HaueHwus1): p, MPa wmu p [MPa] wnu p/ MPa u ap. HauGornee
MPaBUIBHON (JIOTWYHOM, HE TaAMMH JUIIHUX YMOJTYaHUI) MOKHO CUMTATh MOCIEIHIOI0
(«amepuKaHCKyo» **) MaHepy MapKupoBKH oceii rpadukos p / MPa: ecli Mbl BUIEM, 4TO
TOYKa Ha OcU rpauKa COOTBETCTBYET, HAIlpUMeEp, 3HAUeHUIO AasieHus (P) 12, To 3to
o3Havaer, 4to P/ MPa = 12 wuiu (mocne yMHOXXEHHS JICBOH M MPaBO# YacTell paBeHCTBA
Ha koHcTaHTy MPa) p = 12 MPa. Takas mapkupoBka Ha rpadukax W TabIMIax 0cobo
NOJI€3HA, €CIM B €IUHUIAX H3MEPEHMsS IPUCYTCTBYIOT MHOXHUTEIH. PaccMorpum,
Harmpumep, rpaduk, T1e M0 OCH OPAWHAT OTJIOKEHO He JMaBjeHUE (CM. BBIIIE), a THHAMU-
YyecKasl BS3KOCTb, KOTOPYIO YacTO M3MEPSIOT MUKPOIACKaJIsIMH, TOMHOXXCHHBIMU Ha Ce-
kyuny: p/ (10° Pas) =100 — p =100-10° Pas — p = 0,0001 Pa s*. Tyt Bce normano:
JUHAMHUYECKas BS3KOCTh PaBHA OJHOW AECATHTHICSYHON Mackais, yMHOKEHHOTO Ha ce-
KyHIy WJIU CTa MHKPOIIACKaJISIM, IOMHOXXEHHBIM Ha CEKyHIY — 3Ty BEJIMYMHY MOXKHO
BCTABJISITh B pacueT U CUUTATh Jaibine. Ho B 0oTeuecTBEHHBIX M3aHUAX HA TaKUX rpadu-
Kax ¥ B TabJHMIAX MOXHO BHJETh HE TOJBKO HpaBHIbHYIO 3amuck: - 10° IMa ¢ mmm p,
10° IMa ¢, rae mox 3amsATOM MOAPA3yMEBACTCS 3HAK JENCHHs (IPAKTHUHBIC aMEPUKAHIIBI
€ro He IOAPa3yMeBAaloT, a SIBHO MPOIUCHIBAIOT — CM. BBIIIE), HO U OIIMOOYHBIE: 3aISTYIO
cTaBiT He Ha HyxHOM Mecte (W, 10°ITa ¢) mwim myraror 3Hak mopsika (p - 107° ITa c).
«AMepuKaHCKas» MaHepa HaJIUCel, MOBTOPSiEM, B 3TOM CMBbIcie Ooliee MpaKkTHYHA —
TYT SIBHBIM 00pa30M CTaBUTCS 3HAK OelleHus, a HE ero MAJIOM3BECTHBIN «IICEBIOHHM» —

42 Ouenp PEIKO HCXOAHBIC 3HAUCHHUS JaBJICHUS/TEMIIEPATyphl COBIANAIOT C TEMHU, KAKHE MPOIMMCAHBI B «IIIall-
Ke» H/WIH B «OOKOBUKE» TaOJIUIIBI. UTOOBI 3TO MPOUCXOMIIO Yalle U He HYXKHO ObLIO IpUOEraTh K MHTEPIIO-
JISIMW, TIPUXOJMUTCS YMEHBIIATh IIAT M3MEHCHUS ITUCKPETHBIX 3HAUYCHHH JaBJICHUS/TEMIICPATyphl, €CIH TO-
BOPHUTH O TabIUIIe, MOKa3aHHOU Ha puc. 11, U, ClieIOBATEIbHO, YBEIUYMBATE 00BEM CaMOi TaOJIHMIIBI, YTO B
CBOIO OUYepe/ib CHUKACT y100CTBO pabOThI C HEHl.

43 MapkupoBky ocu rpaduka p, MIla MOXKHO yCIOBHO CUMTaTh pycckoil (cMm. puc. 9), a p [MPa] — uemerr-
KOM.

* 3HaK yMHOKEHHS (*) TYT Y4acTO HE CTABSAT, UTO elile GOJIBIIE MyTACT YHTATENS.
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samatas®. [IpaBga, W TyT GBIBAIOT HETOUHOCTH. Ha OCSX «aMEpPHKAHCKOro» rpaduka
MoxHO yBHIeTh Hagmuch 1 /°C wnu T/ °F (oTHOCHTENbHBIE TeMIepaTypHbIE IIKATbI
Henbcust unu Papenreiita). 3aech CUMBOI / 03HAYAET yXKe HE JICICHUE, a Ooyiee CIOXK-
HYI0 3aBHCHMOCTbH, BKJIIOYAIONIYIO CIOBUT IO KoHcTanTaM 273,15 K (kensBUHBEI) wiH
459,67°R (rpamycel Penkuna). B aTom ciydae npaBuibHee nucath He T/ °C wm T/ °F, a
T, °C wim T [°F], moapasymeBast 101 3aIATOM MIIH KBaJAPATHBIMU CKOOKAMH CHMBOJI 3TOM
«0oJiee CIOKHOM 3aBUCUMOCTIY. Tak, Hampumep, ObLIH 0hopMIIeHBI rpaduku Ha puc. 8
u 10. CumBon / Oyner o3Hayath JeieHue B ciydae mapkupoBku T/ K wm T/ °R — a6-
COJIFOTHBIC TeMIIEpaTypHble MKajisl KenpBuHA (KeNbBUHBI) WM PeHKkuHA.

5. IIpob6siema dpopMyJ1 c HepeMeHHBIMY,
XpaHAIMUMM PpU3MdecKye BeINMIMHBI

Bepuemcs k ¢popmyiie (1) u k Tekcry, ero nosicasonieMy. OueHb 4acTo B KHUrax H
CTaThsIX MOYKHO BCTPETUTH (POPMYJIBI, TAE OONOIHUMENbHO OTMEUCHBI eOUHUYbI UMeEpe-
Hus BeNMUUH ", QUIypUPYIOMHUX B GOPMYIIax, IPUMEPHO TaK:

«Temmneparypa (T, KeIbBHHBI) HICATBHOTO ra3a pacCYUTHIBACTCS MO hopMyIie

m-p-v 47
=, &)
1000- R
rie M — MousipHas Macca rasa (r-Monb ), p — maBnenue rasa (ITa); V — yIemibHBI
o6bem raza (M>kr') m R — yHmBepcambHas rasoBas mocTosHHas (8.314472

Jhx-momb K™).»

OTU JONOIHUTENbHBIC YKAa3aHUSl HA SIWHUIIBI M3MEPEHUST MOTYT MOKA3aThCs JIHII-
HUMH: €CJIM Ha3BaHa (hU3MYecKas BEJIMYMHA, TO He3a4eM HAlOMHHATh YUTATEII0, KAKUMH
eMHULIaMu OHa u3mepsercs. Ho...

Kaxk u3BecTHO, Bce (pOpPMYJIBI IO CBOCH CYTH M OTYACTH 110 CBOEMY BHEIIHEMY BHUJLY,
a TaKKe OMUCAHUIO JETATCA Ha 06e epynnvl: GOPMYIIBI, CBI3BIBAIOLINE usuuecKue geiu-
yuHbl ¥ (POPMYJIIBI, CBS3BIBAIOIIUE usuyecKue 8eUdUHbl C PUKCUPOSAHHBIMU OUHUYAMU
ux usmepenus. [leppas rpyrmna popmya (F=a-m, E=m - c?u . 1. u . n.*®) onuceinaer

* Pycckue TEKCTEI, MOJKHO CKA3aTh, IIEPEIONHEHb] 3aMAThIMK. [1epBoe, YTO BHAMT AHIJIMYAHHH B PYCCKOM
TEKCTe — 3TO 3aIAThle, Pa30pOCaHHbIE MO HEMY KaK BECHYIIKM Ha JIMLE PBDKETO MpiaH/ua (OIMSATh JKe I10-
BEPXHOCTHBII B3IJIS] aHTJIMYAHUHA).

* TyT HOTOWIHEI PEIAKTOP CKAXKET, UTO HYKHO MHUCATh HE «ETMHHIA H3MEPCHHS TAKON-TO BETHIHHBI (1aB-
JeHus, 00beMa | T. 1.)», a «eAUHUIIA TAKOW-TO BeIN4MHbE». Ho €m0 B TOM, 9TO JaHHOE «IIPaBHIBHOE HAIH-
CaHHE» — HTO HEKasl He COBCEM yAadHas KalbKa C aHTJIMICKOro, KOTOpasl y Hac MPIKUBAETCA C TPyJIoM. B
AHTJIMIICKOM sI3BIKE, B OTJIHYHE OT PYCCKOTO CJIOBO, ESMHMIIA» UMECT ABa HAIIMCAHHS: «ONe» U «Unit». Y Hac
JKE CII0BO «EIMHMIA» MOXKET BOCIIPHHUMATBCS U KaK «1 — ONe», U Kak «eAuHuLa (M3MepeHus) — unit).

" HaGpano omsith e (cM. nepByro Gopmyiy) B cpeae nporpammer Word Equation.

8 ABTOp B OJHOI KHHI'E BHIEN TAKOE «(PPOHIEPCTBO» — HE M «T.JI. M T.ILY, @ KT U TI». MBI TYT CIIOpHM,
CTaBMTbh JIM TOYKY BMECTO 3aIITOH B YMCIAX, a TYT BOOOLIE TOYKH HE CTaBAT M NPABWIBHO JENaloT (CM.
cHOCKY 45). Touka MOXXeT OKa3aThcs JHUIIHEH U B KOHIlE ab3alia — B JaHHOM a03alie-CHOCKE aBTOp HE CTa-
BUT TOYKY
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HAIlU meopemuyiecKue npedcmasnenus 00 OKpyxarmomeMm Mupe. Bropas rpynna ¢popmyor,
TaK Ha3bIBaGMbIE SMAUpuUyecKue Gopmynivl OMUCHIBAIOT 3KCIEPUMEHTAIbHBIE JaHHBIC,
MOKa He MO/IBEPTHYThIE Oollee-MeHee rTy0OOKOMY TEOPETHUYECKOMY aHAIH3y, YOHparoIie-
My y DOPMyN «yHH3UTEIBHOE» MPHIATATENBHOE «IMIHpHUecKas»’. Ommcanne mepe-
MEHHBIX (hopmyrtsl (3) BKITFOUaeT B ce0s IepeunciicHie U eAnHnI n3Mepenns. Cienopa-
TEJILHO, 110 3TOMY (OPMaIbHOMY MPH3HAKY NaHHYIO (JOPMYITY MOKHO CUMUTATH IMITHPH-
yeckoil. Ho 3T0, KOHE4HO, HE TaK — 3TO MOJHOIIEHHAs «TeopeTHIecKas» (popMmyIa, BbI-
Tekarolas u3 ypasHenus Kmaitmepona-Mengeneesa™ p-v=m-R - T ®opmyny (3)
MOYHO CUHUTATh ncegdodmnupuyeckol. Takue QOpMyIIbl, OTATOIICHHBIE YIIOMHHAHHEM
€IMHUL U3MEPEHMUSI ¥ JIOTIOTHUTEIHHBIMU KO3 PUIIMEHTAMH, OYeHb YaCTO MOXKHO BCTpe-
TUTh B HAYYHO-TEXHHUYECKOW JuTeparype. Jlemo B ToM, 4TO eciu BepHYThCSA K (opmyiie
(3), TO MOXXHO OTMETHTH TO, YTO MOJISIPHYIO MAacCy MPHHATO MU3MEPATh HE B KHIIOTPaM-
Max >’ Ha MOJIb, KaK 3T0 TpeOyer MeskayHaponHas cucrema equnni (CH), a B rpaMmax Ha
MOJIb, K Y€MY MBI BCE TIPUBBIKIH M KaK 3TO 3a(UKCUPOBAHO B PA3MUUHBIX (PUIMUECKUX U
XUMUYECKUX clpaBouHHKax. B ¢opmyne xe (2) xodappunment 1000 (rpamMmm B Kuio-
rpamme) orcytcTByet. [louemy?! CoBpeMeHHBIE MaTeMaTH4eCKUe MaKeThl, B YaCTHOCTH
Mathcad u Maple, paboTatoT He mpocTo ¢ geruyuramu (ITO yMEIOT JeaTh SI3bIKH MPO-
IPaMMHUPOBAHHS M TAGIHUHbBIE IPOLIECCOPHI), & C PUIUYECKUMU 6eNUUUHAMU S — MACCOii,
00BEMOM, KOJIMYECTBOM BEIIECTBA, TeMIepaTypoii u T. A. [lpu pacdyerax 3Tm makeTsl ca-

* CpaBHEM: «roCyZapb» M «MHIOCTHBBI rocymapb». Ho HHOIA M00GHbIE PHIAraTeIbHBIE MOTYT Ha000-
POT BO3BBHIIIATh, a HE NMPUHIKATh HAyYHBIH TepMHH. BOT mpocTOil TecT Ha HMPUHAUIEKHOCTH MO CXeMe
«HayKa — JDKeHayka». CpaBHHTE: 3aHHMaTeJIbHasi MaTeMaTnka ((U3uKa, XUMUS U T. 1.) U... 3aHIMaTelIbHas
acTpoJIorus (XMPOMaHTHsI, HOJIUTOJOTHS | T. A.). Ceifuac BeyTCs CHOPHI, SIBISIETCS JIM OOTrOCIIOBUE HAYYHOM
JTUCHMIUTMHON. UnTaTenb, IPUCTaBbTE K ’TOMY TEPMUHY IPUJIAraTeIbHOE «3aHMMATEIBHOE» H PEIINTE CaMH,
YTO K yemy!

% 310 y Hac B Poccun 1aHHOE ypaBHEHHE HAEAaNbHOTO rasa HasbiBaercs «Kmaiimepona-Menzeneesay, a B
ocranpHOM Mupe npocto «Kaiinepona (Clapeyron)». 3to mbl roBopum «Ttabnuna Merageneesa». «OHm» ke
TOBOPSIT IIPOCTO «IEPUOANYECKas TAOIULAa XUMUYECKHX dJIeMEeHTOBY. HO M MBI HE OCTaeMcCs B JIONTY — OJHY
U3 JUarpaMM COCTOSIHHSI BOJIBI/BOJISIHOTO Mapa HasblBaeM He auarpammoil Moibe, a pocto h, s-auarpamMmoit.
Becw Mup Ha3pIBacT OCHOBHOH NMApOBOISHON TEPMOAMHAMIYECKUH IIUKII IUKJIOM PeHKIHA, a HEMIBI — IHK-
nom Kiaysuyca-Penkuna (Clausius-Rankine-Kreisprozess).

TIpobnema naumenosanuii GopMyn 1 BOOOIIEC HAYYHBIX OTKPHITHH M U300PETCHUI — 3TO TeMa OTICILHOTO
CHJIBHO HOJIMTH3HPOBAHHOTO Pa3roBOpa.

*! Mbi TyT TepeMeHHbIe OTICTHIN TOYKAMH — 3HAKAMH yMHOeHHs. Ho B KHHTax X, KaK MPaBHIIO, HE CTa-
BST, IOHUMasl, YTO «IPAMOTHBIH» YHTAaTENb COOOPa3uT, 4To MRT — 3TO HE OfiHA, a LENbIX TPH NePEMEHHbIX.
W eme. B 3apy0exxHBIX KHUrax yntaTesb BMecTo M yBuaut N. [Iporeccs! rmobamu3anuu TyT TpeOyroT Gonee
YeTKHX CTAHAAPTOB U OTKa3a OT YMOJYaHHUH, «Pa3HOOOO03HAYCHUI) (M B3aUMHBIX 00U — CM. HPEIbIIYIIYO
CCBIJIKY).

52 KumorpaMm — 5T0 JOBOJIBHO CTpaHHAs exuuuna Maccsl CH. OHa OCHOBHAS, HO IOYEMY-TO BKTIOUACT B
ce0s1 MHOXHUTENb Kiito. V3-3a 3TOro, HanpuMep, eJUHHUIy MacChl MKI' MOXKHO NPUHATH HE 32 MHKPOTpaMM, a
32 MIJIMKHWJIOTPAMM, T. €. 32 TPaMM U OLIMOUTHCS Ha TPU IOPSI/IKA, €CJIM HE BBIPYYHT yXKe HE pa3 yIOMHHAB-
MIUICS TPUHLIUI YMONTYaHHUS.

%% [IpaBuibHEE CKA3aTh — C PAZMEPHOCMAMU: HEKOTOBIE Pa3Hbie (BPM3MUCCKHC BETHUMHB HMEIOT OIMHAKO-
BYIO pa3MepHOCTb. DTy 0COOCHHOCTD aBTOP ITOCTApaICs PACKPHITh B OTIENIBHOM ri1aBe MOHOTpaduu [3].
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MU C/ENAIOT COOTBETCTBYIOLIHNE JIOTIOJHUTENbHBIC IIEPECUEThl SMHUL U3MEPEHHS, YTO U
0TOGpaXKEHO B IPHUMepe, NMOoKa3aHHOM Ha puc. 2°*. Bolee TOro, 3T! makeThl BEIYT KOH-
TPOJIb Pa3MEPHOCTEH M HE MO3BOJIAIOT, TPYOO TOBOPS, CKIAaIbIBaTh METPHI C KHJIOTPaM-
MaMH, 4YTO OYeHBb CIIOCOOCTBYeT Ooyiee OBICTPOMY H, TJIaBHOE, 0€30IMHMOO0YHOMY BBOMIY
hopmy.

Koadpumuent 1000 B popmyne (3) HETpyAHO «pacmiipoBaTh» — 3TO, IIOBTOPSEM,
1000 rpamm B omHOM Kuiiorpamme. Ho B npyrux mogoOHbBIX ¢opMynax Takue Kodphu-
LUEHTHI, TO3BOJIIOIINE 3a1eHCTBOBATh B pacueTax HeOa30Bble WM yCTApEBLINE €IUHH-
bl U3MEPEHUs], «paciIn(poBHIBaTE» ObIBaeT HaMHOTO TpyaHee. Uto Takoe uyucio 3,6,
(urypupyromee B HeKOTOpbIX hopmymax?! Oro 3600 cexynn B ace u 1000 kr Bogbl B
Ky6udeckom Merpe™ . Ele TpyHee IOHATH CyTh TAKHX KOIDDUIHEHTOB, eCld B GopMy-
Jax HPEINHChIBAETCS HCIIOIb30BAaTh EAMHUILIBI W3MEPEHHs], HEKpaTHbIE OCHOBHBIM (HE
nmackaib, a aTMocdepy, HalIpuMep) WITH «3a0KEaHCKUE» CAWHHIIBI (He TUTPHI, a Oappend,
HanpuMep, €Clii BCIIOMHUTH 1ieHy HedTH). Hepenko B momo0HbIe KOG GUIIMEHTHI NPSIIyT
HEKOTOpBIE KOHCTAHTHI ¢ OJJATUMH HAMEPEHUSIMU OOJIETYHUTh pacdeT. TUIHYHBIH prMep.
Bo Bcex cnpaBoyHHMKax M y4yeOHHKax IO TEINIOTEXHUKE CKa3aHO, YTO YJENbHBIN pacxon
ToruBa Ha 3nekrpocTaniuu (b, r/kBT-4) Berumcasercs mo dopmye b =123/, roe n —
sto KIIJl amekTpocTaHiyy, BRIpaXXeHHBIH B aOCOMOTHBRIX equHuIax. Ecium ske ata Benu-
yyHa OyZeT BhIpake€Ha B MPOLEHTaX, TO GopmMyia OyAeT BBHIMVISAETh HECKOJIBKO HMHAYE:
b=12300/n. Ilpumep: =032 b=123m= 123/0,32=384,4° r/xBru. (n=32
b =12300/m = 12300/32 = 384,4 r/kBt14): snekrpocraniust ¢ KITJ{ 0,32 (32%) cxuraer
384,4 rpaMM yCIIOBHOTO TOIIJIMBA HA BBIPAOOTKY OJHOTO KHJIOBATT-yaca 3JIeKTPO3HEPTUH.
Ecnu e xTo-To momnpobyer Gopmyry b = 123/n (b =12300/m) BBectu B Mathcad u mo-
CUMTATh 0 Hel ¢ MPUBJICYCHUEM MEXaHU3Ma €AMHUL] U3MEPEHHUS, TO OTBET MOJIYUHUTCS B
JydIieM ciryyae 0e3pasmepHbiM (1. 1 Ha puc. 12), a B XyameM — omHrO04HbIM (11. 2).

5 Ha puc. 2 paccuMTaHHOE 3HAYCHHE TEMIIEPATYPEl BEIBEICHO HE B «OCHOBHBIX) CIMHHIAX KeIbBHHAX (a0-
COJIIOTHAsl TEPMOJMHAMUYECKas LIKaja TeMIeparyp), a mo Oojee NMpUBBIYHOK 1mkane Llenbcus (momonHu-
TeJIbHAs eJIMHULA TeMIlepaTypbl). MaTteMaTH4ecKue MakeThl O3BOJISIOT MEHSTh €AMHUIIBI YMOJIYaHUs OTBETa
Ha Jpyrue, 6ojee y00HbIE A Moib3oBaTels. Ho HayuHBIH pegakTop TyT cpasy CKaXeT, YTO €Clu TyT (u-
TypupyeT He abCOMIOTHAs, a OTHOCUTENbHAS TEMIIEPATypa, TO HEOOXOMMO HCIONIB30BaTh HE IEpEMEHHY0 T,
a mepeMeHHyo t (mim gaxe 0 — rpedeckas Teta, YTOOBI HE MyTaTh ¢ I — BpemMeHeM). «BrioaBnuBaHue» U3
PYYHBIX M KOMIIBIOTEPHBIX pacyeToB (PM3MUECKUX BEINYHH, HEBO3MOXKHOCTH aBTOMAaTHYECKOTO IHepecdeTa
eIMHUI] U3MEpeHHs], TeM OoJiee 10 OTHOCUTENBHBIM IIKaJlaM, IPHUBeia K TAKOMY pa3fBOCHHIO 0003HAUCHUS
TeMIIepaTypbl U HEKOTOPBIX Ipyrux (m3udeckux BenmunH. Ecim penakrop TpeOyer, 4ToOBI TeMmeparypa
o6o3Havanack nepeMernoi 7 wiu t (0) B 3aBUCMMOCTH OT TOTO, YTO OHA XPAHUT — AOCOJIIOTHYO HIIH «OTHO-
CHUTENIBHYIO» TeMIeparypy (CM. cChUIKY 63), TO HYXKHO W JUIsl IaBJICHUS, K IPUMEpPY, 3ape3epBUPOBATH JIBE
pa3iHYHbIC IepeMEHHBIE, XPaHSIIIMe 3HaUeHHE B Pa3HBIX eJMHHUIAX — B MACKAIAX U aTMocepax, Halpumep.
B Tekcrte aBTOp HCMONB3yeT pycCKUe HANMEHOBAHHS €AMHUI] U3MEPEHUS], @ B PUCYHKaX — MEXTyHapOoIHbIE.
Oto Toxke maHb riuobammzauuu. [pyroi mpumep. OTedecTBEHHBIE 3aBOJBI BBIITYCKAIOT MaHOMETPHI (TN
ANIEKTPOCYCTINKH) U NHIIyT HAa HuX MPa, a ve MIla (ue kBt-4, a KW - h), mymast u 0 BO3MOKHOM JKCIIOPTE
CBOEH MPOIyKIHU.

% Jla, unrarenb, TaKHe METPOIOTHYCCKHE YMOTYAHHS OYECHb YACTO BCTpEUaroTcs B (opmyiax. IIpn HOp-
MAJIBHBIX YCIOBHSIX KHJIOTPAMM BOJBI MMEET JIMTPOBBIA 00BbEM M ATy €JUHHYHYIO IUIOTHOCTH B (OpMyIiax
yacTo cokpaiaroT. Ho koraa sty gopmyny HaunHaroT BBOAUTH B cpene Mathcad, o omibka cpasy BCruibl-
BAaeT W NPUBOJIUT B HEJJOYMEHUE HEOIBITHOTO TIOJIH30BATENI . ..

% Ha camom nere noy4aercs uuciio 384,375, HO HYXKHO yMeTh IPaBUIBHO OKPYTJISITh OTBETHI!
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1. n=032 b="2_384375
n
2. p=32% b=1229_ 354375
n
3. p=32% Q-=700088 5 1 _ 333859 9T
kg Q-n K- hr

Pucynox 12. Pacuem ¢ cpede Mathcad a¢pghexmuenocmu snexkmpocmanyuu

Jlenmo B ToM, 4TO HOpMalTbHAs, «(U3NYECKas», HEYIPOIIeHHas popMyJia sl pacueTa
pacxojia yCIOBHOTO TOIUIHMBA BeINIAAMT Tak: b = 1/(Q-#), rne Q — 3To TemnoTa cropanus
YCIIOBHOTO TOIUIMBA, MPHUHATOE W JIETKO 3allOMHHAOIIEECS 3HaueHHe KOTOPOW PaBHO
7000 kxan/kr (aHTpamuT Xopomero kadectsa). Ho mpu mepexoae Ha CU pemmwmm, 9To
CIeTMAICTaM, a TeM 0oJiee CTyleHTaM OyJeT TPYTHO MEPEBOANTH KaJOPHH B JIKOYIIH,
4achkl B CEKYHJIbI, KWJIOTPaMMBbl B TPAMMBI, U 3apaHee CAeNalH TaKoi Iepecyer, MoIy4nB
IpU TOM OISThH JKe 3armoMuHarommiics kodpouuuent 123 (wm 12300). B nactosiee
BpeMsi, KaKk MbI y>K€ OTMETHIIU, [IEpecueT eJUHUL U3MEpeHus: OepyT Ha ceOst MaTeMaTH-
YECKHE MPOrPaMMBI M B CIIPABOYHHKH XKEJIATeIbHO BEPHYTH MEPBO3AaHHYI0 hopmyty b =
1/(Q-M) — cm. m. 3 Ha puc. 12°, y6pas ynpomennyio b = 123/1. A emme nydiie HMeTh B
CIPaBOYHMKAX JBE MOMOOHBIE (QOpPMYIJBI, OTMEYas NpPU STOM, YTO IepBas ¢dopmyia
(b =123/m) romuTcs IS PYyYHOTO CUETA WIIM CUETa C IMOMOINBI0 «HEDU3HIECKUX)» TIPO-
TPaMMHBIX CPEACTB (KaNbKYJISATOD, S3BIKA MPOTPAMMHPOBAHHUS, dJIEKTPOHHBIE TaOJIHIIbI),
a sropas (b = 1/Q/m) — s cuera B cpeiax COBPEMEHHBIX «(DU3UKO-MATEMATHUECKHIX)
OpOTpPaMM CO BCTPOCHHBIMU €TUHULIAME U3MEPEHHUSL.

OmunbKkH, CBS3aHHBIE C HEMPaBHJIBHBIM HCIOJIb30BAHUEM CIMHUI M3MEPEHUs, H3-
JaBHA COTIPOBOKAAIH Bce cephl uesoBeuecknx otHouieHuil. Hanpumep, Iletp I B much-
Me kHs310 Kypakuny (1714) yKopsia TOCIETHETO: «... IPUCHIIATN Bbl POCIHCH MOAPS/I-
HBIM KOpaOJIIM, KOTOPHIM HANMCaHa MPONOPIHS aMcTepAaMcKuMH (hyTamu, a s K BaM
BCerJia mucai, 4To0 aHTIHHCKUMH, O YeM 3eJI0 YAWBIISIOCH, U Yero cHue MpeHeOperi,
n6o yosuto B mmnHy 60mee 10 ¢y, a Takke u B mHApUHY». B Hamr ke BeK, B BEK TEXHO-
TEHHBIX KaTacTpod MOCIEACTBUS 1 HAHOCUMBIN yliepd OT Takoro pojia OUIMOOK MOTYT
OBITH OOJIee 3HAYNTEIIHHBIMU.

JBa npyrux Ooinee CBEXUX MpHUMeEpa.

Tak, camoner Boeing 767, mpuHaanexanmmii KaHAJICKUM aBHATUHUAM, 23 HWIOISL
1983 roma copepwan noner u3 Monpeanss B OnMoHTOH. Ha monmyTw, Ha BbICOTE
12 500 M, Mo TpPUYMHE TOTHOTO PacXoja TOIUTHUBA JaifHep ObLT BBIHYXKIEH COBEpIINTH
aBapUiHYIO MMOCAJIKy Ha 3a0pOILIEHHOM BOEHHOM aspozapome B mecteuke ['mvmm (Gimli).
[IpuunHOW aBapuifHOW CHTyaIlH CTajla OIMMOKa KOMAaHIMpa, HEMPAaBHIBHO PAaCcCYUTaB-

 Sra HeympolleHHas: GpopMmyIa Oojee mpuemiaeMa U B 00pa30BaTeIbHOM IUIaHE: CTYICHT, paboTas ¢ Hel,
JIOJDKEH 3a1yMaThesl, 4TO TAKOE YCIOBHOE TOILIMBO M Y€MY paBHa €ro TEIUIOTa CrOPaHHSL. . .
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Iero Maccy TOIUTMBa, He0OX0oAUMOro 1is nepeneta. B To Bpems aBuanus Kanazaer mepe-
XoJuiia ¢ OPUTAHCKON METPUYECKOH CHUCTEMBI (B KOTOPOW 00BhEM H3MepseTCs B Tailio-
HaX, a Macca B (pyHTax) Ha MEXIYHAPOJHYIO METPHUYECKYIO cucTeMy Sl (JIUTPBI U KUJIO-
rpaMMBI COOTBETCTBEHHO). J[71s1 mepecuera Macchl HOTPeOHOTO TOIUIMBA CIIEIOBAIIO TIOKA-
3aHHA TOIUTUBOMEpA (B JIUTPax) YMHOXHUTH Ha COOTBETCTBYIOIIee 3HAUEHHE IUIOTHOCTH,
YTOOBI TOYYUTh KUITorpamMMbl. OmuoOKa cocTosia B TOM, YTO BMECTO MPABHILHOTO 3Ha-
YeHUs TIIOTHOCTH (M3MEpsIeMOro B KI/J), KOMaHAUP UCIIOJIL30BaJl CTapoe 3HauYeHue (M3-
MmepsieMoe B (pyHTax/rayuion). B pesyibraTe camoneT OB 3alpaBiieH TOJIBKO MTOJIOBUHON
HEOOXOJMMOT0 TOIUIMBA, YTO M MIPUBENIO K aBapUHHON CUTYaINH.

[loxoxkas ommbka mpuBena K HeyJdade W IpH MoJieTe aMEPUKAHCKOTO CITyTHHKA
Mars Climate Orbiter (MCO). Mars Climate Orbiter 6b11 3amytien 11 gexadbps 1998 rona
Ha PH [lenpra-2. Anmapat npu6sut k Mapcy gepe3 9 mecsies, 23 centsiops 1999 rona. B
pacyeTHOe BpeMsl Ha BbicoTe 193 KM ammapaT BKIFOUMII JIBUTATENN Ha TOpMOXeHue. Ye-
pe3 5 munyT MCO yien 3a Mapc u 00sbllie HIKaKUX CUTHAJIOB ¢ HETO He moctynaio. U3
aHallM3a JIAHHBIX CO CTAHIMI ClIeXEeHHsI ObUIO yCTAHOBIIEHO, YTO ammapar MpoIIes Haj
MIOBEPXHOCTHIO Ha BBICOTE BCETO 57 KM BMeCTO pacueTHHIX 140 KM M mOnpocTy cropen B
atMocdepe (croumocTs anmapara 125 miaH gomtapoB). CTonb 0oJbIIOe OTKIOHEHHE ObI-
JI0 BBI3BAHO OIMOKOW CIEIMaINCTOB, TOTOBUBIINX MHICCHIO: TIPH pacueTax TOPMO3HOTO
MUMITyJIbCa OJTHA W3 TPYII MCIIONIb30Baja OpUTaHCKUE eANHUIIBI u3Meperus (pyHT-cnna),
a ipyrasi — MeTpu4ecKkue (HbIOTOH).

MOXHO YIMOMSIHYTh €Ille¢ OJHY HMHXCHEPHYIO OHIMOKY, CTaBIIYIO MOYTH YTO JIeTeH-
JIOH, HO CBSI3aHHYIO HE C CAMUMH €IMHUIIAMHU U3MEPEHUS, & C OTHOCUTEIBHBIMH HIKaJIaMH
u3Mepenusa. Ctpousnu mocT dyepe3 Peiin. C ogHoro 6epera 3To J1enaiay HEMIIbI, a C IPYro-
ro meednapusl (y TeX W y JAPYTUX, 3aMETHM, OYEHb BBICOKHU YPOBEHb TEXHUYECKOU
KyJbTypbl). Korma nmponeTsl MocTa CTalld COeNUHATHCS Ha CeperHE PEKH, TO 0Ka3aoch,
YTO pa3HHWIIA B UX BBICOTaX COCTaBWJIA YyTh JM He rmonMerpa. [Ipuunna ommbku Oputa B
TOM, 4TO B ['epMaHUU CTPOUTEIBHBIN CTaHIaPT HYJEBOM BBICOTHI — 3TO YpoBeHb CeBep-
HOTO Mops, a B IlIBelinapun — Cpe)Z[I/ISGMHOF058.

JIro0oit cienmmanucT B 1000M 00TACTH HAYKH M TEXHHUKH MOYKET TMPHUBECTH MHOMXE-
CTBO MIPUMEPOB MOI0OHBIX OMIMOOK U Ka3yCOB, CBSI3aHHBIX C HENPABHILHBIM OIIEPUPOBA-
HHEM eJMHUIaMU n3MepeHus B (opmynax. OTXOA OT pyYHBIX pacueToB U IMEpeXo] Ha
KOMIIBIOTEPHBIE «Oe3pa3MepHbIe» S3bIKH MPOrPaMMHUPOBAHUS B KAKOW-TO CTENICHH pela-
€T 3Ty npoodyeMy.

B cBoe Bpems (TpeThst ueTBepTh XX BeKa) MpH noBceMecTHOM niepexoje Ha CU ObI-
TN «BBIYUIICHBI aBTUEBBI KOHIOIIHM» — B CIIPABOYHHKAX W yU4eOHHKAX MPHU UX MEpen3-
JAHWH VJIA HOBOM HAaNWCaHUM Bce (HOpMyInbl OBUIH TepenesaHbl Tak, YTOOB B HUX, HE
Jail 60T, He «BCIUTBUINY KaJIOPHH, aTMOC(EpHI, KIIOTPAMMBI-CHIIBI M TIPOYHE YCTapeB-
e, Ho, TeM He MeHee, HIMPOKO HCIOJIb3yeMble eIUHMIBI u3MepeHus. [loBcemecTHOE

% B TemIOTeXHUUECKIX H3MEPEHHIX MHOTHE JI0 CHX [Op IO CTAPHHKE IONAraioT, 4To «Ipaxychl Llenbcusy»
(«ypOoBeHb MOpS») OTIMYAIOTCS OT KEJIbBUHOB («IEHTP 3eMJIN») Ha Beanuuny 273. [IpaBuiibHOE e 3HaYeHue
STOM BeNMW4MHBI cocTaBiseT 273,15. Takas «remmepaTypHas» HETOYHOCTh TaKKe YpeBaTa OIIHOKaMHU (CM.
CCBUIKY 63).
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pacnpocTpaHeHHEe MaTeMaTHMYECKMX IaKeTOB, YMEIOIIUX HE TOJIBKO MaHHUIIYJIHpOBaTh
YHCIaMHu, HO U IEPECYUTHIBATD [IPU 3TOM €AMHHILBI U3MEPEeHuUs, TpeOyeT, YTOObI MBI erle
pa3 MOYMCTHIIN 3TH «KOHIOIIHWY», IPUBEIU B MOPAIOK (GOPMYJIBI — Haiii, HallpUMep, Ux
pasHOe HaNMCaHUE, YYUTHIBAIOLIEE U TPAJULUOHHYIO, U COBPEMEHHYIO TEXHOJIOTHIO Cue-
Ta, JOMOJHUIN TaKyl pa3BOEHHYIO (1)opMyny59 CChUIKOM Ha cailT MHTepHeTa, rae mo
HEW He TOJIBKO MOYKHO IIOCUUTATh, HO U MMOCTPOUTD, €CIIU MOHAT00UTCS, TpadUKH, a TaK-
e TIOJyYUTh JOMOJHUTENbHYI0 WH(OpMAIHIO, HE BOIIEINIYI0 B KOMITAKTHOE «OyMax-
HOE» U3/1aHue.

Ceiluac B 0T€UECTBEHHBIX HAYYHO-TEXHHYECKUX KPyrax OCTpO CTaBHTCS BOMpPOC 00
W3aHUM HOBBIX WM MPOCTO O PENPUHTHOM IIEPEU3AAHUH «CTAPBIX, JOOPBIX, COBETCKHUX)
CIPaBOYHHUKOB. Peub maxke 3aXOIUT O NMEpEeU3AaHUM ClpaBovHUKa (Tabmui) QyHKOMN
beccensa?! Kputuku ke TyT TOBOPSAT ¢ MOAIEBKOM — a JaBaiite erie u tadbmunbl bpamu-
ca® mepemsmamum! «IToIeBKa» TyT B TOM, YTO B HACTOAIIEE BPEMs Y BCEX TEX, KOMY
Takye TaONUIbl HYXKHBI, €CTh MO/ pPyKOM Kak MUHUMYM KaJIbKYJISITOpP (Hay4HBIH KalbKy-
JISATOP C BIIMTBIMU B HHUX HE TOJNBKO 3J€MEHTapHbIMH QyHKuuaMu (Tabimusl bpanuca),
HO 1 QyHKUMsAIMH beccenst U qpyruMu CriequajibHBIMU), a KaK MAKCUMyM — TI€PCOHANb-
HBIA KOMIIBIOTED C BBIXOAOM B MHTEpHET.

CrnpaBOYHMKH Tepeu3laBaTh U W3JaBaTh, KOHEYHO, HyxHO. Ho mpu 3ToM HEoOXxo-
JUMO YYHUTBHIBaTh COBPEMEHHBIE PEaJIui, B YACTHOCTH CHUTYalLlMIO, ONMCAHHYIO B TaHHOM
CTaThbe, KorJa B «OyMa)KHOM» CIIpaBOYHHKE OT (hopmyinbl (Tpaduka, TaOIUIBI) MOXKHO
yepe3 COOTBETCTBYIOIINE CCBHUIKM IIEPEHTH K MX <CKUBBIM» aHanoraMm B MHrepnere. Ho
TYT BCTaeT «KPaMOJIbHBINY» BOMPOC — a HYXKHBI JI TOTJa BOOOIIE TPaJAUIOHHBIE «OY-
MakHbIe» cripaBounuku?! Jla, Hy»KHbI, HO B UHOM (popMare ¥ UCTIOTHEHMH!

MaremaTrrndeckre NaKeThbl, yMEIOLe MPaBUiIbHO padoTaTh ¢ GU3NUECKUMH BEIIHMYH-
HaMH, IOJHUMAIOT €Ille OJIMH 4YacTHbIN Bonpoc. B cBoe Bpems npu nepexoae Ha CU uz-
JaTeNbCTBA U PENAaKIMU XYPHAIOB MEPEcTaad NPHUHUMATh PYKOIMCH, I'ZI€ HUCIIOJIb30Ba-
JMCh HE «CHIIHbIE», HO, TEM HE MEHee, 0 CHX IOp IIMPOKO HCIIOJIb3yEeMbIe €IUHUIIBI
n3Mepennsa. OcoOeHHO 0OJFHO 3Ta JOMKA [IUTa B HAYYHO-TEXHHUECKUX KpyTax, IJe B XO-
Iy QyHTHI, (byTH U TIpoYHe «3aoKeaHCKue» eauHuIbl. la u y Hac B Poccum un Bo Beeit
EBpomne ectb cBou «(yThI-QyHTBI»: aTMOCcepHOE NaBieHHEe, K IPUMEPY, MBI HUKOTIa He
HAYYHMCS OLICHUBATH B MACKAIAX, BEPHEE, B IEKTONACKAIAX ", a BCeraa OyaeM TyT ore-
pUpOBaTh MIJUTUMETPaMHU PTYTHOTO cTonba. Pestome! dusnko-MaTeMaTHUECKHE TAKETHI
MIO3BOJIAIOT OTOMTH OT JKECTKOTO IpaBHJIa, MPEANUCHIBAIONIETO UCIONb30BATh B CTaThsIX
¥ KHUTax TojibKo eauHuibsl CH. MBI 3TUM BO3MOXHBIM OyAyIIUM MOCTa0IEHHEM YKe

% KT0-To TyT MOXET BO3Pa3uTh, UTO TEM CAMBIM MbI HE ITOIUHIACM KOHIOMIHMY, 4, HA0BOPOT, elie GoIbIIe
«3arpsi3HsAeM» UX, CTaBsl YMTATEIs CHIPAaBOYHHKA ITepe]] BEIOOpOM — ¢ Kakoi GopMyitoit paboTaTs.

8 (CHocka [71s MOJIOZIOTO 9HTATENs, NEHAIETOCS IOCMOTPeTh B MHTEpHeTe, uTo 5TO Takoe). B Tabmmrax
Bpanuca xpanwmicek 3Ha4eHus jorapudma, cuHyca, KOCHHyca U APYTUX dIEMEHTapHBIX QyHKIMHA. OT0 ObLIO
L[eJI0e MCKYCCTBO — IPABMIIBHO MOJIB30BATHCS TAKMMHE TaOJIHIIaMH B IIape C JIOrapu(hMHUIECKOI THHEHKOH.

61 boutn nomnbiTkH JlaBaThb B IPOrHo3ax IoroJbl 3Ty €IUHUIY aTMOCCl)epHOI‘O nasieHus. Ho morom ot 3toro
OTKa3aJIuCh. rOBOpﬂT, YTO HEKOTOPBIC T'MIICPTOHUKH HE IMPAaBUJIBHO ITOHUMAIN «TEKTOIaCKaIbHBIN IpOryos,
HE IPUHUMAJIA HU3-3a 3TOT'O0 HEKUX Hqu)I/IHaKTI/I‘{eCKI/IX CpE€ACTB, YTO IIPUBOAUIIO K II€YAJIBHBIM U AXKE JIE-
TaJIbHBIM IIOCJICACTBHSAM. ..
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BOCITOJNIb30BAJINCh — Ha pHc. | U 2 naBleHue raza ObUIO BBEIEHO B aTMOcdepax pusnde-
CKHUX, a HE B MEranackajsix, KaKk 3TOro MoxeT norpedosarts penaktop. Ha puc. 8 moxuo
BUJIE€Th, YTO TIOCETUTENb CaiiTa, XKeJIarolluil y3HaTh CKOPOCTh 3ByKa B BOJE/BOISHOM Ia-
pe, UMeeT BO3MOXKHOCTh BBECTH 3HAUCHUE NABJICHMA, UCIOJb3Ys HAa BHIOOP pa3HbIE elu-
HUIIBI U3MEPEHUS: Meranackain, atMochepsl, PyT-CHIIBI Ha KBaJIPATHBIN TIOUM (pSi) WIH
MM pryTHOTO cTojiba (Mm-HQg). Takoii ke BEIOOp NMpeaocTaBisieTcsl IpU BBOJIE TEMIIepa-
TypBI: ILIKaja Lenbcns ™, KeNbBHHbI, MIKaNa ®dapeHreiita, rpagycbl PeHKHHa WM 1IKajia

Peomiopa®.

6. ITpo6s1ema smoupmyaecknx popmyi

A Tenepb HOTOBOPHUM O «APAGUNLHBIXY IMAUPULECKUX POPMYIAX.

Pabora ¢ onHOI U3 HUX 0TOOpakeHa Ha puc. 13. B cipaBoyHMKAaX MO TETIOTEXHUKE
MOXHO, HallpUMep, BCTPETUTh TaKylo (POPMYJIy U €€ OIHCaHHE:

«Kosddurment Temmoornaun (o, kkam-m 2-a K ™) BeicanTsiBacTes 10 Gopmyire:
015 0,7

q,
rme p— naeneHue (arMocd)ephl TEXHMUECKME, KIC'CM 2); (— TEIIOBOH MOTOK
(kxamm 2at).»

BHemHuM npu3HaKoM SMOUPUYECKUX (OpMYIT HacTo SBIISIOTCS APOOHbBIE 3HAYe-
HUS TI0Ka3aTellel crereHeil Kak B HalreM ciydae. M3-3a atoro BBox B Mathcad-pacuer
oipaenns o = 3-p”°-q%" naer HempaBHIBHEIA OTBET ¢ «HEMOHATHOM»™ euHUIEH 13-
mepernst — kg®® - m®° . 5?4 (cm. 1. 1 ma puc. 13). DMmuprueckas popMmya, Mo KOTO-
poii Benercst pacueT K03(QdUIMEHTa TEMI00TAauH, Oblla MOJy4YeHa MOocje CTaTHCTHYe-
CKOH 00pabOTKM SKCIEPUMEHTANBHBIX AaHHBIX. [Ipy myOnMKamuu SMIUpUYEcCKUuX Qop-
MYJI BCET/Ia YeTKO OTMEYaeTcsl, B KaKMX eAWHHULAX JOJDKHBI OBITh HCXOAHBIC BETUYUHBI U
B KaKUX €JUHMLAX OyAeT AaH OTBET. DTUMH €JUHULAMH U3MEPEHHs] He00X0AUMO 00noII-
Humse SMrupudeckyro popmyy. Ha puc. 13 B . 2 u 3 Tak ¥ OBIIO CIIENaHO: MMEpeMeH-
Hble (OpMyYJIbl OBUIN HOJEICHbI HAa IPUIMCAHHbIE UM €IMHHILIBI U3MEpeHus, cama Gopmy-
Ja ObUIa YMHOXEHA Ha IIPUIMCAHHYIO €l €IMHUILy U3MEPEHUSL.

a= 3p

82 Tyr wacro mumyT «rpamychr Llembeusy, HO 3T OMKOKa, BEPHEE, METPOJIOrHUECKOe yMomyanue. Jleno B
TOoM, 4TO rpanyc Llenbcus paBeH KenbBHHY Takke Kak rpangyc ®apenreiita — rpagycy Penkuna. Oto wixana
Lenbcus cnBuHyTa Mo oTHOWIEHUIO K mikane KenpBuHa Ha 273,15 rpamycoB Llenbcust (kenbBUHOB), a IIKana
®apenreiiTa c[BUHyTa [0 OTHOIICHUIO K IKane Penkuna Ha 459,67 rpaxycoB ®apenreiita / Penxuna (cm.
Taroke cceutky 55 u 59). Oyt, Bepree, moiim (1/12 dyra) y Hac ocrancs HOA PyKoi B MPSMOM CMBICIIE 3TOTO
CJIOBA: pa3Mep JIMCTOB MUcYel OyMard mpolie 3alOMHHUTB, €CIIM ero U3MEpATh He B MM, a Jroimax. Jnamerp
TpyO MBI Tak ¥ HE HAYYHIINCh U3MEPSATH B MM U HCIIOJIB3YEM 0 CHX MOP JIOHMBL

68 TyT HayuHblil pegakrop ckaxer, uto Papenreiira/PeHKrHa OH Tak U OBITH B CTaThe OCTABHUT, HO «CTApO-
pesxxumHOro» Peomiopa oH HHKak He motepnuT. Ho uro Ham Torza nenats ¢ Takoi uutaroi «Ilocieobenen-
HOE COJIHIIE KTJIO C TAKUM yCepaHeM, 4To Jaxke Peomrop, BuceBImMil B KaOMHETE aKIU3HOTO, HOTEPSIICS: J0-
men 1o 35,8° u B HepemmmMocTu octaHoBUIICs...» (A. I1. UexoB, paccka3 «bpoxenune ymos»)!? CoBpeMeH-
HBII YMTATelb, YUTAs KJIACCHKY, MOXKET €€ He NPaBIIBHO IIOHUMATh, €CIIM MBI O0pE0Y ¢ yCTapeBIINMH (He
«CHIITHBIMI») eIMHANIAMH H3MEPEHUS JIOBEJEM JI0 «IO0OETHOT0 KOHIIa», T. €. 10 abcypaa.

64 TyT BCC MNOHATHO: KOMIIBIOTEP — 3TO TaKas HITyKa: YTO B HEI'O I1OJIOXKHUIIb, TO U l'IOJ'Iy‘{I/IH_II)! B stom Inpu-
MEPE KOMIILIOTEP aKKYPAaTHO BO3BEJI €AUHULIBI UBMEPEHHUS B }:[pO6HI:I€ CTCIICHHU. ..

450



[TAKETBI
[TPUKJTAZHBIX
[TPOT'PAMM

Cloud of Science. 2014. T. 1. Ne 3

kgf kecal
Daenenne = 12 % Tennoeoi notok g 1= 4562 ca
cm m< - hr
Tennootaaya (1)
015 07 kQD'BS
mo s
Tennootgada (2)
015 0.7
kcal kcal
a=3| LT R o sgess—
A A m* -+ hr-i m* -+ hr-i
sz mzhr
PafboTta ¢ coOBpeMEHHOR CHCTEMOR MEMEREHWA "
Daenewne p := 12MPa Tennoeoi notok. g 1= 4560 —
Tennootnada (3) m
v 015 g 0.7 keal Ky
kgt eal m< - hr-k m* - K
sz mz-hr

Pucynox 13. Paboma ¢ amnupuueckoti popmynoii ¢ cpede Mathcad

Ortciona BeiBOA. Ecny B cripaBOYHMKE HYKHO ITOMECTHTH SMITUPUIECKYIO GopMymy
U JyMmMarTh TPA 3TOM O TOM, 4YTO €€ OYAYyT «OXHBISATH» C TOMOIIBIO (U3UKO-
MaTeMaTHYEeCKHX MaKeTOB, TO HYXXHO HE MPOCTO YHOMSHYTb B OIMUCAHUH (HOPMYJBI, C
KaKiMH eIUHHLAMH OHa JOJDKHA paboTaTh, a HEMOCPEACTBEHHO 8CTHAGUMb STH €IUHULBI
B camy (opMyiy, KaK 3TO Moka3aHo Ha puc. 13. OOHOBIATH Takywo (opmyiy — mepe-
CUUTHIBATH IJIsI HEE€ HOBBIN KO3()(DUIIMEHT, YIUTHIBAIOIINN COBPEMEHHYIO CUCTEMY H3Me-
peHuil (a 3TO MBITAIOTCS [IeJIaTh B HOBBIX CIIPABOYHHKAX), HET HeoOxomuMocTu. bomee
TOTO, YCTapeBIINE W/UIM «MHO3EMHBIE» €IMHHIBI U3MEPEHUS B IMIMPHUECKUX (opMy-
Jax HECYT HEKHH AyX BPEMEHH UX CO3/aHUs U KOJIOPUT CTPaHbI, I1€ OHU BO3HUKaNU. JIu-
TeparypHas aHajorus. B GemieTpucTuke 4acTo MOXXHO BCTPETUTh €AMHHULIBI U3MEPEHHUS.
MHorna oHM «BCIUIBIBAIOTY» JIaXKE B HA3BAHUSIX PACCKA30B, MOBECTEH, poMaHOB: «451° mo
@apenreiity», «20 000 1pe mox Bopoi» u T. 4. TyT npuHATO HE epeBoANTH (papeHreii-
TBI B LIEIbCUU) U HE OOHOBIATH (JIb€ B KMJIOMETPBI) IIPH MIEPEBOJIE TEKCTOB, YTOOBI OMSThH
e He MOTEPSTh «IyX BPEMEHH U MECTa» ONMHUCHIBAEMBIX COOBITHII.

7. IIpoG1ema «MaTeMaTH4ecKue oiepaTophl
M omepaTopbl MaTeMaTU9IeCKNX IIPOrpaMM»

MeI B KOHIIE pa3jiena 2 KOCHYJIUCh MPOOIeMbl Pa3IMYHOTO HATUCAHHUS MaTeMaTHye-
CKHX OTIEPaTOPOB B CIIPABOYHHUKAX U B CPEIAX MATEMATHUECKUX ITPOTPAMM.

Opna n3 npuunH nomnynspHocTr Mathcad 3akmouaercs B TOM, YTO TOJIB30BATENb
MOJKET BCTaBJATH B JIOKYMEHTHI MaTeMaTHYECKHE OIepaTopbl B TeX MX HAMMCAHMIX, K
KaKvM OH IIPHUBBIK, U3ydas MaTeMaTHUKy B IIKoJie WK By3e. brmaromaps stomy Mathcad-
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JOKYMEHT MaKCUMaJIbHO MOX0X Ha JIMCT C MAaTEMaTHYSCKUMH BBIKJIaIKAMH, HAITUCAHHBI-
MH OT PYKH WIN CO3IaHHBIMU B CpeJie KaKOT0-IN00 TEKCTOBOTO MPOIeccCopa — PeaaKTo-
pa MaTEMATHUYECKHUX BHIPAKEHHIT .

C nmpyroii CTOPOHBI, HAIll CTHJIb HAIIMCAHNS MaTeMaTHIECKUX BBIPAKEHHUH «Ha Oyma-
re» («oOmenpuHATas MaTeMaTHdecKas HOTAaIWsS») TOKE MEHSETCS T0J BO3JICHCTBHEM
MaTeMaTHYeCKuX MakeTtoB. HekoTopele, mpaBaa, BUIAT B ITOM MPOCTO CHUXKEHUE OOIIEro
YPOBHSI MaTeMaTUYeCKOil KyJIbTyphbl. JIpyrue ke CUUTaoT, YTO ITO CBSA3AHO C HEM30eK-
HBIM TIPOLIECCOM «KOMIIBIOTEPH3ALUM» MAaTeMaTHKH. Tak B HACTOsILIEe BpeMs KBaapaT
CHHyCa BCe yallle U Jallle CTali 3aluChiBaTh He KaK sin’X, a kak sin(X)? i (sin X)* wim
(sin(x))® mmu (sin(x))*2 mn (sin(X))=<2, He MONATAsSCh HA NPHHIKN yMoTdanus. Jpyroit
npumep. Ha puc. 6 Moxuo yBuzets Gopmyry Q = p - e, rie koncTanTa e (ocHOBaHHe
HaTypaJbHOTO JIOTapru(Ma) BO3BOIUTCS B CTEIEHB, IIPEICTABIISIONIYI0 COOOH HEKHIA MHO-
rowieH. YToObl 37ech HE BO3ZHHUKJIO OMIMOKHM M PAa3HOYTEHHH, ONEpaTop BO3BEACHHS B
CTeTleHb JIy4Ille 3aMeHUTh Ha (QyHKIuio exp: Q = p - exp(...). U takux npumepoB BiHs-
HHSI KOMITBIOTEpA Ha BOJIIOLUIO HAMMCAHHMS MAaTeMAaTHYECKUX BBIPOKCHHUH (HAIUX C Ba-
Mu (GOpMyJT) MOKHO TpUBECTH MHOKeCTBO: 10° 3amenstor Ha ext(X), [X| — na abs(x) u
T. 1., ¥ T. . C Apyroii cTopoHsl, BeipaxeHus exp(...), ext(...), abs(...) u 1. 1. MmoryT Boc-
NPUHUMATBCS HEe Kak QyHKIMHU exp, ext, abs u 1. 1., a kak nmepemeHHble exp, ext, abs u
T. 1., TIEPEMHOKCHHBIE HA BBIPAKCHHE, 3aKII0OYeHHOE B CKOOKH. [ToaTomMy TO BO Bcex
(dopMynax TaHHOHW CTaThbU 3HAK JEJNEHHS NPOIHCAH SBHO TOYKOH, a HE MpoOeroM HIn
JlaXkKe OTCYTCTBHEM Mpobera.

Oco000 cieryeT KOCHYThCS MATEMAaTHYECKOTO CUMBOJIA = (PaBHO), PUCYTCTBYIOIIE-
ro TMOYTH BO BCeX (OpMyJIax CHPaBOYHUKOB. B MaTeMaTHUecKHX MakeTax 3TOT CHMBOJI
pa3buBaeTCcs Ha HECKOJIBKO CaMOCTOSTEIbHBIX, UMCIOUIMX COOCTBEHHOE HAIMCAaHHE U
3HAUCHUE.

Bo-nepBbiX, ecinu roBoputs o makere Mathcad, To, Hanpumep, Takas mpocTas 3a-
nHch, Kak p = 12 MIla MokeT UMeTh J[Ba TOJIKOBaHMsS. Bo-miepBBIX, 3Ta 3anKch O3HAYACT,
YTO NIEpEMEHHOH p MPUCBANBAETCS YNCICHHOE 3HaYeHHe aBiIeHns B 12 maranackaneid. B
cpene Mathcad sta onepanust BeIrsiauT Tak p := 12 MPa (cMm. TpeTbio cTpoky puc. 12).
Bo-BTopsix, BeIpaxkenue p = 12 MIla moxeT o3HaudaTh (a B cpeme Mathcad u o3nagaer),
YTO TYT BBIBOAUTCS HA JAMCIUICH YHCICHHOE 3HAYCHUE NMEPEMEHHOM p, pacCCUMTaHHOE pa-
Hee® (BBIBOJ «Ha IeuaThy pesyibTata pacuera). CHMBON «=» MOXET HMETh H TPEThE
3HAUCHHUE — 03HAa4YaTh WH(UKCHBIA OyJeB ONEpaTop «paBHO», Pa3ICISAIONIMN JICBYIO U
IpaByl0 YacTH Pa3IU4HbIX ypaeHenuti. Hanpumep, 3HameHHTy0 Qopmyry F=a-m

% B cpene Windows 7 MOSBHICS HHCTPYMEHT Tox HasBaumeM Math Input Panel, koTopslit MOXeT 0GbeIH-
HUTb TOHATHS «PYyYHOI» U «KOMITBIOTEpHBII BBOA Gopmyi. C momompio Math Input Panel moxuo BBOAUTH
(hOpMyIIBI «BPYYHYIO», BOJSI MBIIIKON IO CTOJIy MJIM KapaHMAIIOM II0 CIeNUanbHOi manenu. IIpu sTom Be-
JIeTCsI paclo3HaBaHKUE BBEJCHHBIX CUMBOJIOB (hopMyir. Tak, KCTaTH, MOKHO BBOJWTH TEKCTHI B «KAPMaHHBIE»
KOMIBIOTEPHI C TAaKTWIBHBIMU dKpaHamu. Ha cadite www.smath.info pa3BuBaercs IpoexT, B 4eM-TO TyOiH-
pytomuii Mathcad, nmo3Bosisironiyii BBOAUTH U HHTEPAKTUBHO paboTaTh ¢ HOpPMyIIaMH.

% B yrom ciyuae «eporneiickuiiy Mathcad BeiBouT 3HaYeHHE B Ga30BBIX €AMHHULAX JABJICHUS, B MACKAISX,
€CII UMETh BBUJIy HAIll CTydaii, HO MOJIb30BaTEIbh MOXKET MIOMEHATH Ty €UHHILY Ha Ooee [UIs Hero MpUueM-
JIEMYI0, METanacKaiy WIx aTMOC(HEpPHI.
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(BTOpOI 3aK0H HBIOTOHA) MOXKHO, BO-TIEPBBIX, CUNTATh BHIPAKECHUEM, [0 KOTOPOMY pac-
CUMTHIBaeTCs 3HaueHue cuibl (F = a - M) mpu M3BECTHBIX 3HAYEHHUSIX YCKOpEHHus (&) u
Macchl (M), a BO-BTOPBIX, MOKHO CUHTATh YpaBHeHHEeM F =a - m % B KOTOPOM YHCIIEHHO
WM aHAJTUTHYIEeCKH MOYKHO OIIPEeNIUTh 3HadeHne ogHon nepemennoit (F, a, umu m), ec-
JIM W3BECTHBI 3HAYCHUS ABYX Apyrux. OTCioga BBIBOJ: €CITH B CIIPABOYHHKAX OTOOpaka-
€TCSl HeKUH peasibHBI pacyueT, TO ¢ CUMBOJIOM «=» HY)KHO O0XOJMUTHCS BEChbMa JIEIUKAT-
HO — BOCIIPUHUMATPH €r0 B Pa3HBIX CIydasx MO-pa3HOMY: CUMBOJI NPUCBAaUBAHUS, CHM-
BOJI «BBIBOJI HA TI€YATh» WA CUMBOJ «OYJICBO PaBHOY.

MaremaTtudeckue MakeThl TPeOYIT peOopMHpPOBAHHS HANWCAHUS U HEKOTOPBIX
JPYTHX CHMBOJIOB MaTEMAaTHKH, IPUHATHIX B T€X MJIM WHBIX HAyYHBIX AUCIUIUINHAX, CBE-
JISHHSI TI0O BO3MOYKHOCTH 3THUX CHMBOJIOB K OJJHOMY «KOMITBIOTEPHOMY» Harucanuro. llo-
SICHAM 3TOT TE3MC KOHKPETHBIM MPUMEPOM, CBSI3aHHBIM TAKXKE C TCIUIOTEXHUKOH — C
(hopmysALIMEit IO TeTIO()U3MIECKUM CBOWCTBAM JIbJa.

i Ice_Release.pdf - Adobe Reader Q@E|
TABLE 3 Relations of the thermodynamic properties to the equation
for the Gibbs energy of ice. Eq. (1). and its derivatives

Property Relation Unit
. V-1 -1 kg
Density p=(0g/op); r=g, —
Specific T
entl'op}’ 5= —(ag aT )P 5= _gT kg K
Specific ( T
isobaric c,=T(ds/dT) c,=-Tg -
heat capacity ’ * F ” kg K

Pucynox 14. @paemenm gpopmynayuu no meniogpusuteckum c6OUCmMEam 1bod

Ha puc. 14 nokazan dparment Gopmyismuu B Buae PDF-daiina no temnodusnde-
CKUM CBOWCTBaM JbJa. B naHHON (QopMyJsiMK NpeanuchiBaeTCs, Kak 10 3HAYCHUIO
yAeabHON cBOOO HOM sHepruu ['m00ca (QpyHKIMSA IBYX apryMEHTOB: NaBJICHUE M TEMIIC-
patypa) 4epe3 B3sITUE YaCTHBIX MPOM3BOAHBIX IO AABJICHUIO MM TEMIIEPaType MOXKHO
paccuuTaTh CleoyOUIMe MapameTpbl JibAa: MIOTHOCTH (p), YAENbHYIO SHTPONUIO (S) H
YIEIbHYI0 M300apHYIO TEII0eMKOCTh (Cp). Ilpu 3TOM Hcmonb3yercs ocobast Homayus
YaCTHOM TPOWM3BOJHOW, MPHUHATAS B TEPMOAMHAMHUKE Oojiee BeKa Ha3aa. JTa HOTaIUs
JIOBOJILHO ITyTaHHas: B OJHOM ciydae (cM. Ha puc. 14 cronberr Property — cBoiicTBO)
HIDKHAN WHJEKC O3Ha4yaeT, YTO YacTHas MPOHW3BOIHAS OEpeTcss IMEHHO IO MePeMEHHOMH,
yKa3aHHO#l B WHIEKce, a B Apyrom (cronder Relation — cootHoleHue), 4ro 3Ta nepe-
MEHHasi Ha000pOT SIBJISETCS KOHCTaHTOH. B Ipyrux Hay4yHBIX AMCUUIUIMHAX, Aa U B ca-
MO TEpMOJAMHAMHKE MOKHO BCTPETHTh U APYTHe HOTALUHU ONepaTopa B3ATHS IPOU3BOA-

8 B cpene Mathcad «HexHpHOE» PaBHO — 3TO ONEPATOp BHIBOJA YHCICHHOTO 3HAUCHHS, A WKHPHOS» PaB-
HO — 3TO OyJIEB OIEPATOP «PABHOY.
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HBIX. UTEHHE TaKWUX BBIPAXKCHUN OCIOXHICTCS M TEM, YTO Y (DYHKIMH TPU B3ATUU UX
NPOU3BOJIHBIX HE MEPEUYHCISIIOTCS apryMeHThI: 3amucaHo mpocto ¢, a He ¢(T, p). 3to
MO>XHO OTMETUTh U B OTHOLICHUM APYTUX MAaTEMaTUUYECKUX ONepauuil u (byHKuHI?IGS. B
3TOM pa3HO0OE KpOoeTcs MPHUYMHA MHOTOYHCICHHBIX OIMMOOK HE TOJBKO y CTYICHTOB,
M3Y4YarIuX TEPMOJMHAMUKY, HO 1K€ U Y ONBITHBIX CIIEIIMAIUCTOB.

MareMaTHdecKre IMaKeThl, KaK MBI YK€ OTMETHJIH, HE MOTYT «TEpPIIETh» TaKHX
yMOJ4aHU# U pa3HouTeHuil. Ho nmpaBuibHee cka3aTh Tak. MaTeMaTU4eCKue NakeTbl Npu
BCEH CBOEH rMOKOCTH U <<HaCTpaI/IBaeMOCTI/I»69 HE MOTYT y4eCTb BCEX HIOAHCOB U pa3liu-
Yiili B HAMMCAHUM OJHOTO U TOTO K€ MAaTeMaTHYECKOTO OMepaTopa B Pa3HbIX HAYUYHBIX
qucuuruinHax. 11o3ToMy monb30BaTENsIM NPUXOIUTCS MOACTPAUBATHCSA MOJ BO3MOXKHO-
CTU MaTeMaTuyeckux naketoB. Ha puc. 15 mpencrtaBieH OTKpBITBHIA, UHTEPAKTHUBHBIN,
CETeBOI BapwaHT (OPMYJISIIMH 110 CBOMCTBAM JIbJIa, TJI€ WCIIOH30BaHA HOTAIHS TPOM3-
BOJHOM, BcTpoeHHAas B Mathcad u moHsATHAS BCEM IOJIB30BATEIISM.

P _—

@ . = [ htbpeftwt.mped ac rofMCSWorksheets SR Tee-Th, xmed

International Association for the Properties of Water and Steam
Web-Release on the Equation for H,O Ice Ih

0<T<273.16K 0<p<210MPa
T =loo cH  e-fries | [Pa ] |ReckiEET|
-1 K
Properties of of Ice;.  Mnotwocts  p= | ZgiT.p) | =9167 —=
2pn m
YRENeHAR o B (7 221221 klilkg K)
3HTpONKA " AT ’ '
2

¥aeneHan wzobapHan _ a ~
TENNOEMEDCTE pe _T'FQ(T L) = 2087 kdfkg K]

Pucynox 15. Humepnem-gpopmynsayus no meniogpusuieckum ce0tUCmseam ibod

Kaxk BuzmHO u3 puc. 15, Mathcad umeer 4eTko ycTaHOBICHHBII CHMBOJI B3STHS 4acT-
HBIX POHM3BOAHBIX, HE TPEOYIOMIMH yKa3aHHUs KOHCTAHT. Takol CTHIIb HAallMCAHUS MaTe-
MaTHYECKUX ONEePaToOpOB MOXKET M JOJDKEH MEepeHTH He TONBKO B (GOPMYJISLUH, HO U B
COBpPEMEHHbIC YUeOHUKU U CIPABOYHUKH.

Pe3ome

88 Kiaccmueckuit mpuvep. B MaTemMaTHke ¥ BO MHOTHX IPHKIAAHEIX JUCIHIUIMHAX MHHMAS SIMHHLA TIPOIH-
cbiBaetcs Kak i (imaginary). Ho B aJieKTpOTEeXHHKE 3a 3TOH KOHCTAHTOI 3aKkpernuiu OykBy |, T. K. OykBa i B
9TOW HAay4YHOM AMCUMIUIMHE €Ile PaHblle ObUla «IIPUIHCAHay» K Cuie Toka. M3-3a 3TOro MareMatuk (WIiiu
OIpPE/CICHHbI MAaTeMaTHISCKHIl IAaKeT) M JIEKTPOTEXHHK MOTYT B DSC CIydaeB «HE HaXOAWTH OOLIEro
S3BIKAY.

% B cpeme Mathcad MOKHO, HapEMep, BEIOPATb, C KAKHM CHMBOJIOM i HIIH j HYXKHO pabOTaTh.
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B HacTosiiee BpeMs aBTOp CTaThU Pa3BUBACT CBOM pacueTHBIN cepBep (WWw.trie.ru)
U aKTUBHO COTPYJHHMYAEeT C OISKTPOHHBIM m3maTenbcTBoM  Elsevier/Knovel
(http://tools.knovel.com/ie/Help/contributors.htm) B mmaHe co3gaHusi OTKPBITBIX WUHTEP-
AKTHBHBIX CETEBBIX PACUETOB, MOJICPKUBAIONINX HAYYHO-TEXHUYECKUE CIPABOYHUKU. B
YaCTHOCTH, CO3JAeTCsl TaK Ha3pIBacMas OMOMMOTEKa ypaBHEHHH, BKIIIOUAIONmas B ceOs
<OKUBBIE» PACUEThl MO Pa3jIMYHBIM OTPACIISIM 3HAHWW CO CCHUIKAMHM Ha HUX M3 COOTBET-
CTBYIOIIUX CITPABOYHHUKOB,
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Aemop:

Ouxos Banepuii @edoposuy, TOKTOp TEXHUYECKUX HaAyK, mpodeccop, MepBblil 3aMecTu-
TeJIb 3aBeNyIoNIero Kadeapoi TexHonoruu Boasl U Tormsa HUY «MockoBckuii sHepre-
TUYECKUH HHCTHTYT»

" [TyGnukarmu aBTopa OTKPHITH Ha caifre http://twt.mpei.ac.ru/ochkov/workl.htm
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Formula in Scientific and Technical Publications:
Problems and Solutions

V. F. Ochkov

National Research University Moscow Power Engineering Institute
14, Krasnokazarmennay street, Moscow, 111250
e-mail: ochkov@twt.mpei.ac.ru

Abstract. The author and his colleagues are ready to publish a handbook on
thermophysical properties of coolants and working bodies of Energy, which is
supported sites http://twt.mpei.ac.ru/rbtpp with network, interactive, open
calculations. The directory contains, in particular, the site description. In pre-
paring this part of the manuscript and debugging site became necessary to
combine in a single text the conventional mathematical notation, and special
forms of writing mathematical expressions in mathematical computer pro-
grams. Here the author wants to tell us about the problems and possible solu-

tions.
Keywords: ¢ mathematical expressions calculation programs.

Reference

[1]

(2]

(3]

[4]

(5]

(6]

[7]

Aleksandrov A. A., Orlov K. A., Ochkov V. F. (2009) Teplofizicheskie svojstva rabo-
chih tel teplojenergetiki. Moscow, 1zd. dom MEI. (In rus.)

Kondakova G. Ju., Kopylov A. S., Orlov K. A., Ochkov A. V., Ochkov V. F., Chudo-
va J. V. (2007) Internet-versija spravochnika Teplojenergetika i teplotehnika. In-
strumental’'nye sredstva sozdanija i razvitija: Spravochnoe izdanie. Moscow: lzd.
dom MEL. (In rus.)

Ochkov V. F. (2009) Mathcad 14 dlja studentov i inzhenerov: russkaja versija.
S.-Pb.: BHV-Peterburg. (In rus.)

Alexandrov A. A., Ochkov V. F., Orlov K. A. (2008) Steam Tables and Diagrams on
Mathcad Calculation Server for Personal Computers, Pocket Computers and Smart
Phones. Proceedings of the 15th International Conference of the Property of Water
and Steam. Berlin, Germany.

Ochkov V. F., Yankov G. G. (2008) Matematicheskie pakety i problema peredachi
znanij. Vestnik RFFI, 60. (In rus.)

Ochkov V. F. (2005) Teplotehnicheskij spravochnik v Internete. Novoe v rossijskoj
jelektrojenergetike, 5, 48-54. (In rus.)

Ochkov V. F. (2006) Matematicheskie pakety i setevoj interaktivnyj teplotehnicheskij
spravochnik: problemy i reshenija. Teplojenergetika, 6, 71-77. (In rus.)

456



Onexrponsst Xy pHai Cloud of Science. 2014. T. 1. Ne 3
http:/ /cloudofscience.ru

IlocTpoeHme cTpaTerny BbIX0Ja Ha phIHOK
dpuMHMyM-IpOoayKTa Ha OCHOBe II0Ka3aTesien
BUPAJIBbHOCTU M peTeHIITHa

M. B. Ocuno8
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Krisjana Barona lela, 130 k-10, Riga, Lv-1012, Latvija
e-mail: ilya@osipov.ru

Amnnomayus. B Hacrosiliee BpeMs Bce OOJIbIIe IIPOIYKTOB, KaK TO MOOVUIbHEIE
IpwiIoXeHMs, SaaS-pelleHws, software, web-IpwIoXeHWs HepexodsT Ha
9KOHOMWYECKYIO MOJIelb (pprMmyM. DTa MOZE/Ib MMeeT MHOXECTBO OCOOEH-
HocTel. B cTaThe mcciiemoBaHa CTaTUCTMKA IIOBEIEHWMs IIOJIb30OBaTeIelt Ha
IprMepe oOpasoBaTeIbHOM KO/UIabOpaIMoOHHOV IU1aTdOPMEBI, paccMaTpiBa-
JOTCS B3aVIMOCBSI3M MeXOy KIIOYeBBIMM IIapaMeTpaMy 3TOV MOIeIN: IoKasa-
TeJISIMM BUPAJIBHOCTH, PETEHIIIHA, MOHETHU3allMM, a TaKKe OCOOEHHOCTSIMI VX
pacuera. Hpe):l,no>1<eH HOBBIVI 11€JIEBOVI IIapaMeTp F-Growth, mosBostsarommin B
CyMMe OLIEHWUTDH «3PeJIOCTb» MHTEPHET-IIpoeKTa MOZeI (ppuMmyM, ¢ IIeIbo
TIOJTy9eHMs BHEIITHVIX MHBECTVIINT 1 BBIBOJA Ha MeXIyHapOIHBI PHIHOK.
KatoueBvie caoba. K-Factor, F-Growth, BupampHOCTB, peTeHINH, yIepskaHUe,
MOHeTM3als, CeTV, SObIOTEVIMEHT, 00JIauHble TexHoIormy, pprmmyM, £2p.

1. Beoeumne

[TomynsipHOCTH SKOHOMUYECKON Monenu (ppuMUyM Iopaxaer, Bce Oojbie nHpop-
MAallMOHHBIX MPOAYKTOB MEPEXOIT Ha 3Ty MOAEIb: MOOWJIbHBIE MpPUIOKEHHs, SaaS-
peuienus, software, web-npunoxxenus, urpsi [1].

OnHako MOZENb He Tak MPOCTa, Kak MOXET Moka3arbes. [IpoBeneHs! nccnenoBanus
CTaTUCTUKU TOBEJCHMS [10JIb30BaTeIeld Ha MpuMepe miIaTdopMbl, MpeAHa3HAYEHHON IS
B3aUMHOI0 00pa3oBaHMs, KOTOpas IOCTyNHAa [UI HCIOJb30BAHUS BCEM JKENAIOLINM
YCIIOBHO OecIuIaTHO, 10 GpuMHUMYyM-MoAenu [3].

[MnaTdopma npencrapnsier cOOOH callT AN TPEHUHTa WHOCTPAHHBIX SI3BIKOB MEXKIY
IMOJIL30BATCIISIMU PA3HBIX CTPaH. OcHoBHas naesa B TOM, 4TO, HCCMOTPA Ha rpaMMaTH4cC-
CKYIO TIOJTOTOBKY CTY/AEHTOB, yYallIMMCSI 3a4acTyl0 HE XBaTaeT OOLIEHUS C HOCUTEISIMU
SI3BIKA JUISL OTPabOTKM KOMMYHHUKAIIMOHHBIX HABBIKOB Ha M3y4aeMOM s3bIKe [4].

Haiitu HOCHTENs SI3BIKAa HENPOCTO, M 3a4acTyl0 HMPUXOAUTCS IUIATHTH €My JEHBIH
KaK pPereTUTOPY 3a IPaBO BECTH AMAIOT. 3aMEUEHO Ha IIPUMeEpe CTyIEHTOB, 00yUaroImuX-
CA UCIIaHCKOMY A3BIKY, YTO IJIA OBJIAACHHA HaBbIKaMU CBO6OIIHOFO OGH.[GHI/ISI OOBIYHO HE
HyXeH NpodeccnoHaIbHBINA MpenoaBaTenb, a TpeOyercss mapTHep, TOTOBBIA OMOTATh
10 3apaHee MOATOTOBICHHBIM MaTepHaliaM — MPOCTO HOCHUTENb UCIIAHCKOTO si3bika. Ho-
CUTCJIN KC UCITAaHCKOI'0, 4aCTO C YAOBOJLCTBUEM T'OTOBBI U3YYaTh AHTIINHACKUY B O6MeH
Ha MOMOIIb B M3YYEHHWH HMCHAHCKOro. st TOro, 4ToOBl YUHTHIBAThH, CKOJIBKO KaKAbIH
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M0JIb30BaTENb MPETOAACT POAHOM S3bIK H YUUT WHOCTPAHHBIH, Obllla HCCIIONb30BaHa Uaes
Time Banking [6-7].
CoBMeCTHB CTaBIIME AOCTYHHBIMHU TEXHOJOTMH HPSMOTO ayIuO W BHUAEO OOLICHHUS
MEXXY T0JIb30BaTesIMU, J00aBUB MaTepHallbl yPOKOB, pa30UThIC Ha 3JIEMEHTApHbIC IIaru
U TIOHATHBIE HENPO(ECCHOHAIBHBIM IIPENOJaBaTeIsIM, 100aBUB yUeT BpeMEHH Ipenoja-
BaHMS M U3Y4YCHHs, a TAKXKE CHCTEMY OHJIAiH-TIog0opa mapTHepa Ajsl U3yueHHs, ObLia
co3nana miardopma, HazBaHHas i2istudy, Ha 06aze KOTOpOH MpoOBeICHA Cepusi DKCIEPH-
MEHTOB M 3aMepoB [2]. [InaTdopma NoIHOCTEIO OCHOBaHA Ha 00JIaYHOM pelIeH!H, QyHK-
LUOHUPYET TaKUM 00pa3oM, YTO OCHOBHBIC Harpy3Kd W B3aUMOJCHCTBHE MEXKIY ITOJIb30-
BaTEJSIMU [IPOUCXOJUT HANPSMYIO Ha 0a3e TEXHOIOTUH p2p, a OCHOBHOE 00JIaKO MOJABEP-
raeTcsi OTHOCUTENIBHO HU3KUM Harpys3kam [16].
Monens 6u3Heca, OCHOBaHHAs Ha MpuHIOUNAX Ppumuym (KomOnHamms cioB Free u
Premium), mpezmonaraeT MakCHMaJIbHOE PAcpOCTpaHEHHE MPOIYKTa HAa CBOEM PBIHKE,
3aXBaT W yACpKaHUE KaK MOXKHO OOJIBIIEro 4ucia mojib3oBaTenied. YacTh u3 Hux (s
pasHbIX TpoaykToB oT 3% 10 10%) BocCmoJIb3yeTCs MIATHBIMU (DYHKIUSMH, YTO MO3BO-
JSIFOT CO3AATENIIM HE TOJNBKO OIJIAYMBATh COJEpXKAHWE BCEH CHCTEMBbI, BKiIo4as Oec-
IUTaTHYIO €€ 4acTh, HO U MOJy4YaTh NpuObLIH [§].
Paccmotpum ocHOBHbIE GyHKIMH OpUMHYM NPOIYKTa, HAIIPABICHHOI'O HAa Macco-
BOTO ITOTPEOUTEIS:
— eonosnas (6azosas) ¢ynkyus pajau KOTOPOU NPHXOIUT IMOJIB30BATENb, B HAIIEM
CIIydae — 3TO MIPAKTUKYM MHOCTPAHHOTO SI3bIKA;

—  pemenwn (yOepowcanue) TONB30BATENCH, BKIIOYAs BO3BpAILCHUE MOJIb30BATE-
JIeH;

—  MOHemu3ayus NoJIb30BaTENEH;

—  npuéneuenue noab3oeameeli U CMUMyIUpO8aHue UPAIbHOCMY — TIPUBJICUEHUE
CYIIECTBYIOIIUMH TOJIb30BATEISIMA HOBBIX.

PaccMoTpuM OOBIYHBIN UK PaOOTHl PPUMHYM-TIPUTOKEHHSL.

1. ba3zoewiii yuki — OCHOBHOW UK MPHUIIOKEHHUS, «cOore MUKI», 0a3oBast GyHKIHA,
pazu KOTOPOH IOJIb30BATENIN PEILAIOT BOCIOJIB30BATHCS MPHUIIOKEHUEM, B HAIIEM CIY-
yae — 3TO U3yUYCHHE NHOCTPAHHOTI'O S3bIKaA C IAPTHEPOM — HOCUTEJIEM S3bIKA.

2. Luxn monemu3sayuy — JOTIONTHUTEIBHBIA IIUKJI, B KOTOPBIH BOBJIEKAIOTCS Hanbo-
Jiee a3apTHHIE U BOBJIEUYEHHBIE B IpoLiecc IMoyib3oBaTenu. L{Ukia MeHbpIIMiA 1o pasMepy,
Tak Kak B HEM 3aBEIOMO YYacTBYIOT HE BCE MOJIb30BATENH, YTO SABJISETCA OCOOEHHOCTHIO
¢dbpuMuyM-mMozenu OusHeca.

3. Pemenun yuxn — UWKI yX0Ja TIONb30BaTe]Ield U3 CHCTEMBI C MOCICAYIONINM HX
BO3BPAaTOM B cucTeMy. J[I MX YCHENIHOTro BO3BpaTa U yJep KaHUs MPUMEHSETCS LeJIbIi
KOMILJIEKC BO3JEHCTBUI, HAYMHAS OT YBEIOMJICHHH IOCPEACTBOM 3JIEKTPOHHOM HOYTHI,
COOOIIEHN BHYTPH COIMAFHBIX CETEH W MPOYUX KOMMYHHKAIIMOHHBIX KaHAJIOB C HAMO-
MUHAHHUSIMH O TIPOUCXOAIINX B UX OTCYTCTBHE COOBITHAX, a TAKXKe reiMu(KaImen.

4. Hukn supanvrocmuy — UK TPUTIIANICHAS CYLIECTBYIONINMH TOJIB30BATEISIMHU
HOBBIX ITOJIb30BaTENICH U3 BHEIIHEH Cpe/ibl (AIEKTPOHHAS [T0YTA, COLMANbHBIE CETH, OJI0-
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rd, (GOpYyMBI, MEPCOHANBHBIC CAalThI, MPUIOKEHUS, U MPOYee KaHaIbl KOMMYHUKAIUH),
BKJIIOYAsi aKKOMOJIALIUIO HOBBIX MOJIb30BATENCH.

3aMeTuM, YTO OCHOBHBIE IMKJIBI MPHIIOKEHUS: 0a30BBIN, BUPAIbHBIN, PETEHIIH U
UK MOHETH3ALUH SBIITIOTCS YaCTHYHO aHTarOHWCTaMH U OOpIOTCS 32 BHUMAaHUE IT0JTb-
30BaTesIsl U €ro OTPaHUYEHHOE BPEMSI, KOTOPOrO BCET1a HE XBATAET.

Pa3paboTurku CHUCTEMBI JOJDKHBI OTHaBaTh ce0C OTYET, KaKUE LUKJIBI SBIISIFOTCS
MPUOPUTETHBIMH.

[lpu cozmanunm OpUMUYM-TIPOAYKTOB CYIIECTBYET, KaK MpPaBHJIO, JBa OW3HEC-
MOJIX0/a.

1. Tokymnka u mpoyee IIATHOE MPUBJICUEHHE TONIb30BaTeNnei (Tpaduka). MoHeTH3a-
usl yacTd Tpaduka MmyTeM MPOJaXH AOMOJHUTENbHBIX TUIaTHRIX (pyHKIui. [IpuBnede-
HUE HOBBIX ITOJIF30BATENIEH OCYIIECTBIISETCS 3a cUeT 3apadoTaHHBIX AeHer. KirodeBoit
(dhakTop TpH JAHHOM TOIX0Je — JeHBI'H. Heo0X0MuMo UMETh YCIEITHYI0 MOIeTTh MOHE-
TH3AINK, BOBJICKATh CYIIECTBCHHBIA MPOIICHT IOJb30BaTeNicii B IUIATHHIC MEXaHUKH,
noJiepKuBaTh Oananc. JIoX0Abl OT CYHIECTBYIOMIMX IMOJIB30BATENICH MUHYC pacxobl Ha
MpHUBJICUCHUE MOJb30BaTenel. [lpuueM pacxopl Ha MPUBJICUCHUE HOBBIX MOJb30BaTENeH
MOTYT OBITh CYHIECTBEHHBIMHU, H €CTh PUCK HE MOKPHITh UX JOXOJaMH OT MOHETHU3AIINH.
[Inrocel moaxoma: OBICTPO HAYHMHAIOT 3apadaTbIBaThcsl TepBble AeHbrH, K-daktop BH-
PaIbHOCTH MOXET OBITH HU3KHIA (0 HEM HIDKE).

2. BomiieueHue mosib30BaTeNicll B MPOJBHIKCHUE MPOAYKTa: BHpanbHOCTh. Heobxo-
JIUMO TOOHUThCS, 4T00BI KO3 duieHt BupanbHocTH (K-Daktop) ObLI CYIIECTBEHHBIM,
4TO I Psjia MPOJYKTOB HEMPOCTO U Jaxke HEAOCTHXHUMO. OObeM MOJb30BaTesCH MPU
JTAHHOM IIO/IXOJIE pacTeT B T€OMETPUYECKOM MPOrpeccuy, MoKa He JOCTHraeT Hachlllle-
uus [5, 18].

PeanbHbIi TPOIYKT MOXKET COJIEPXKAThH B cebe uepThl Kak MepBOro (ymop Ha MOHETH-
3aI[HI0), TAM U BTOPOTO MOAX00B (YIOp Ha BUPAJIbHOE PACIIMPEHHE MOJIh30BATEIHCKON
6a3p1). OmHAKO, YIUTHIBAS OTPAHUYEHHOCTh pecypca BHHMAHHUs TOJIb30BATENs, OJHH U3
MOIXO/IOB JIOJKEH OBITH TOMUHUPYIOIIHM.

2. BupasipHBIV pPOCT NOJIB30BaTeIbCKOV 0a3bl

PaccmoTpum moapoOHEe moaxoa HoMep 2, KOTOPBIM Ha3biBaeM (PPUMHYM C YIIOPOM
Ha BUPAJIbHOCTD!:

David SKok — ycnemniHblii BeHUYpHBIN KallMTAJIUCT, BBICKA3bIBACT B CBOCH CTAaThe
The Power of Free ( http://www.forentrepreneurs.com/business-models/power-of-free/)
The Entrepreneurs Skok, David (exabpp 2009) BakHbIE MOMEHTHI PO (HPUMHYM-
MPOIYKThl, OPUEHTUPOBAHHBIE HA BUPAJIbHBIN POCT:

“..in a typical business the single biggest expense is sales and marketing, and recog-
nize that offering a free product/service is an extremely smart way to acquire customers at
a low cost that can then be monetized in a different way.” “Another powerful effect of
using the free strategy is that it usually results in a far larger customer base using the free
products, who become proponents for your company. This expanded footprint or market
share can have a huge effect on the price that acquirers or investors are willing to pay for
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your company, as they recognize that even though these customers have yet to be mone-
tized, they represent a great potential for future monetization. Twitter and Facebook are
two perfect examples of this.”

“Another way of looking at the importance of footprint or marketshare is to recog-
nize the importance of market leadership. In the tech industry, market leadership is usual-
ly self-reinforcing unless the company does stupid things to annay its customers. Even if
you have gained market leadership by giving away a product/service for free, the finan-
cial markets and acquirers realize that market leadership is worth a significant premium
over niche players that may have more revenue.”

O,Z[HaKO CTpaTerusi, CBA3aHHAd C BHUPAJIBbHBIM IIPUBJICYCHUCM HOJ'ILSOBaTeJIeﬁ, HE
MOXKET NPUMCHATBHCA OECKOHEUYHO.

Asrtop Freemium Economics [1] mpuBoaut rpaduk HackimieHus pbiHKa (CM. puc. 1).

Beero

Monsscearensn TOMKa HacblWeHWA

Bpems
Pucynox 1. I'pagpux naceiwenus poinka ons gppumuym-npooykma [1]

U Bce ycunusi, BIOKEHHBIC B MEXaHUKHA BUPAIIBHOCTH, HE OyAyT MPUHOCUTH TUIOJIOB,
KOT'Jla PhIHOYHAS HHINA OYJeT y)Ke BhIOpaHa, U BCE MOTCHIIMAIBHBIC MOJL30BATEIU JTUOO
MIOJIL3YIOTCS MPOIYKTOM, THOO 3HAOT O HEM, HO MPEANOYUTAIOT HE UCIOIB30BaTh. Oue-
BUJHO, YTO 3TO JIyYIIHUH MOMEHT, YTOOBI MEPEOPUCHTUPOBATH MPOIYKT U MEPEKIFOYNTh
BHUMAHHE MOJb30BaTENICH HA MOHETH3ALHUIO — TO, PO YTO MBI TOBOPHIUA B CTPATETUU
HoMmep 1.

Cnocobul peanuzayuu suparvrocmu (RpU2IQuenus).

BupansHbiii MapKeTHHT TpeOyeT HATMINS HECKOJIBKO COCTABJISIIONINX: OTIIPABUTEINb,
COOOIIIEHNE U cpela s paclpOCTPAaHCHHMS, BKJIFOYAIONAs B ce0s MoJydaresield U KOH-
TEKCT, B KOTOPO# MPOUCXOAUT KOHTAKT C COOOILICHUEM.

Cy1iecTByeT JIBa OCHOBHBIX JJOCTYITHBIX IOJIb30BATEINI0 CIIOCO0a MPUTIIACUTH HOBBIX
MOJIb30BaTEIICH.

1. OTKpBITBIE PEKOMEHIALUN — 3TO BUPAIbHBIA MEXaHU3M, 1€ MOJb30BaTEb pa3-
MeIIaeT PEKOMEHIAIMIO B COIIMAILHON CeTH, 0JIoTe, Ha TIEPCOHAIBHON CTPAHUIIE | T. II. C
MPUTJIAIIEHUEM, aJJPECOBAHHBIM K HEOMPE/IEIEHHOMY MHOYXECTBY JIHII.
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2. IIpsimble TiepcOHaNBbHBIE MPUTAMICHUS WHULMHUPYIOTCS CYIIECTBYIOIIMMH MOJIb-
30BaTESIMU [UI OTIPABKU UX MOJIyYaTessiM, HE SBISIFOLIMMUCS MOJIb30BATENISAMH, C IPH-
MEHEHHEM CPEICTB KOMMYHHUKAINU, UMEIOIINX aJpPECHYI0 JIOCTABKY: 3JEKTPOHHAS MOY-
Ta, JINYHOE COOOIIEHNE B CONMANBbHOM cetr, SMS, u mpouee.

JIns OTKPBITBIX PEKOMEHAAIMH CIIOKHO CUMTATh CTATUCTHUKY (P(QEKTUBHOCTH. AB-
TOPBI B CBOCH CHCTEME YUHUTHIBAIOT €€ YIPOILEHHO (HAapuMep, pacCUUTHIBACTCS, CKOJIBKO
BCETO MPUIJIANICHO MTOJIB30BATENICH 3TUM METOJIOM, M CKOJIbKO YEJIOBEK YJaloCh MOTHBH-
pOBaTh TOJIb30BAaThCS TAaKUM METOJIOM IPHIJIALICHUS), TEM HE MEHEEe BBICUMTHIBACTCH,
CKOJIBKO BCETr0 Pa3MEICHO IOJIb30BATEIIIMH OTKPBITBIX IMpPUIJIalIeHHH (IOCPEeACTBOM
BCTPOCHHBIX MHCTPYMEHTOB) M CKOJIKO BCEro MPHIJIALICHO HOBBIX MOJb30BaTeneil (B
TOM YHCJIE Yepe3 OTKPBIThIC IMPUTIJIAIICHHs, CACTaHHbIEC IOJIb30BaTeNIeM 0e3 MOMOIIN
HAaIei CHCTEMBI).

B Tabn. 1 u Ha puc. 2 MoKa3aHO, CKOJBKO BCEro IMyOIMKYETCS CChUIOK (OTKPBIThIC
MIPUTTIAIIEHHS), CKOJBKO TOJb30BaTelel yuyacTBYIOT B IMyOIMKALUKM CCBIJIOK U CKOJIBKO
MIPUTTIAIIEHO HOBBIX MOJb30BaTeNe Yepe3 OTKpBIThIC (OMyOIMKOBaHHbBIE CChUIKH). Mc-
MOJIB3YIOTCS HefleNnbHbIe HHTepBasIbl. CTaTUCTHKA YUUTHIBAECT TOJBKO BCTPOCHHBIN Mexa-
HU3M IyOJIuKauuy (Bce JaHHBIE M 3aMepbl MPUBECHBI ISl HAalero npoekTa i2istudy).
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Pucynoxk 2. Jlunamurxa omxpulmuix npueiaueHutl

Tabnuya 1. Omxpvimele npuenauieHus

oryGnmKo- 10 17 7 19 23 1z 15 7 7 12 33 14 15
BAHO OBl

nyGnwKo- a a 3 10 11 9 10 5 5 10 28 13 10
BABUMX
noNb3oBa-
Tened

NpHF NG 21 15 7 11 13 47 81 70 10 26 29 25 28| 30 35 40 15
HO Mapes
CCbUMKW
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[lepconanbHble NpsMBIE MPUIIIALIEHNS TO3BOJSAIOT YUYUTHIBATh BCE NTAPAMETPHI B Jie-
TaJIsIX, ¥ U3MEPUTH BCE IIarM BUPAIBHOIO IUKJIA: CKOJBKO IOJIb30BAaTEICH AENal0T Mep-
COHAJIbHBIE TPUTTIALICHNUS, CKOJIBKO MPUTTIAICHUH NPUXOANTCS Ha MOJIb30BATENs, CKOJIb-
KO TMPUIVIALIEHUIl JOCTUralT ajpecara, CKOJIBKO agpecaToB NPHUXOISIT Ha CEPBHUC, U
CKOJIBKO PETHCTPUPYIOTCSI HA HEM U BOBJIEKAIOTCS B IIPOLIECC.

B Tabn. 2 u Ha puc. 3, Bcero OTNpaBlIeHHBIX NEPCOHAIBHBIX MPUTIIAIIEHHH, YUCIIO
MOJIb30BaTeNell ONpaBUBIIKE TaKUE MPUTTIAIIEHUS, M CKOJBKO IOJIb30BATENEH IMpHIIa-
HIEHO NEPCOHABHBIMH (IPAMBIMH) TPUTIIAIICHASIMH.
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Pucynok 3. [Junamuxa nepcoHanvHuix npueiauieHul
Tabauya 2. I[lepconanvhvie npuenauienus

HemenA | 21.04 | 28.04 | 05.05 | 1205 | 19.05 | 2605 | 02.06 | 09.06 | 16.08 2306 | 30,06 07.07 14.07 2107 | 2807 04.08 11.08 18.08
2704 | 0405 | 1105 | 1805 | 2505 | 01.06 | 08.06 | 1506 | 22.06 2006 | 06.07 1307 | 2007 2707 | 03.08 | 10.08 17.08 24.08
Bcero 44| 156 | 212 32| 618| 438 942 595 | 1494 838 | 1073 | 3029 | 5823 | 2693 | 2732 | 3156 | 1129 | 1683

npurna-
weHui

BCETO
npurna-
WaBWHX

22

17

37

41

36

90 44 80 127 103 73 52 a3 40 24

npurna-
WeHHBIX

21

131

170

6b 490 174 119 110 138 145 132 64 58

Bupanenwii Huxn. OnpenenuMcs ¢ 0003HAYCHHUSIMU TTApaMETPOB M METPUK.
[Ton monp30BarensiMu 34€Ch U Jajiee NOApa3yMeBaEM 3apErMCTPUPOBAHHBIX U aAB-
TOPU30BAHHBIX TOCETUTENIEH CEpBUCA.

BgeneMm 0003HaUYEHUS:
daily users (dU);
daily new users (dNU);
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— daily active users (dAU) (mionp30BaTey, HAXOAUBIIIMECS Ha CaiTe HE MEHEE
5 MUHYT);

— obmee yucio nons3oBareiei (U);

— oOriee YKCII0 MpUIIIAIIeHHBIX osb3oBateneii (1U);

—  CKOJIBKO TIOJIb30BaTeNeld OTHPAaBISAIONINX IMPHUTIIANICHUS B JeHb (BOBJIEUECH-
HBIE B BUpaiabHOCTH), Daily Spreading Users (DSU);

— obmee uncio nmpurianmenuii B aens (di);

—  CcpejHee 4YKCIIO MPUITIAICHUI Ha pHUramaromnero, Average Invintation Per
Spreading Users (AiPSU); To ke camoe, B aenb (AiPdSU);

—  CpejHee YHCIIO MpHUrIalieHuii Ha moab3oBaress (AIPU);

— TmpurianieHHsix B AeHb, Daily Invited Users (d1U);

— OTHOIICHUE YUCJIA TIPUHSIBIIMX MPUTIAIICHUE K YUCITY OTIPABICHHBIX MPH-
rnameHuit (mporeHt kousepeun) (IPi);

— K-Factor — KonnenTtyansHO 3TO CKOJBKO IMOJIB30BATENEH B MPOIYKT MPHU-
TyalnaeT Kaxblil mosib30oBarenb B cpenHeM * the k-factor...average number
of additional users introduced to the product by each user.”: Freemium
Economics, Ch. 7, p. 170) [1, 15].

Jns mpakTrueckux menei paccuuThiBaeM K-(akTop — Kak COOTHOIIEHHE MEeXTy
MPUTTIAIICHHBIMA BUPAIBHBIMA METOJIAMH IOJIb30BATENISIMH B YCIIOBHOM IEPUOJIE KO
BCEM aKTHBHBIM IOJIB30BaTEISIMH B 3TOM nieproze [10]. TeopeTruueckun MbI TOIKHBI  OBI-
71 OBl UCTIONIB30BaTh MPEIbIAYIINI ePHO/, YCTAHOBUB €0 PaBHBIM UIMTEIBLHOCTH BU-
panpHOrO 1MKIa. Ho JUIMHY BUPajIbHOTO IMKJIA TPYJHO YCTAaHOBUTH, U B HAIIEH CHCTEME
CPOKM pEaKIH Ha IMPUIIANICHHUs] OYeHbh KOPOTKHE, MO3TOMY B THUIUYHOM CIlydae OT-
MpaBKa MPUTJIANICHUS W MIPUHATHE €T0 TMOMNaJaeT B OAMH JIeHb. bazoil as pacueTa MOTyT
ObITh HOBBIE ToNb30Barenn (ANU), Bce monb3oBatenu nepuoga (dU) miu TOIBKO aKTHB-
uele mons3oBarenu nepuoaa (dAU). B xauecTBe 6a3bl HCIONB30BaHbl JaHHBIE 00 aKTHB-
HBIX TIOJIb30BaTENsIX (HE YUHTHIBAIOTCS CIy4YaliHble/HE3aHHTEPECOBAHHBIC MOJIb30BATEIH
Y TIPOBOJISIIIIAE OYEHBb MaJI0 BPEMEHH), TaK KaK OHH J]aeT HanOoJiee TOUYHBIE Pe3yIIbTaThI.

B HEKOTOPBIX UCTOYHHUKAX I MPAKTUYCCKUX IICJICH MCIIONIb3YIOT B KaueCcTBe 0a3bl
TOJILKOTaHHbIE HOBBIX Tonb3oBarenel (ANU), cpaBHHBas Bcex MOJB30BaTElNei MpHUBIIE-
YCHHBIX BUPAJILHO, KO BCEM BHUJAaM HOBBIX II0JIb30BaTeliel. ABTOP HACTOSIIUN CTaThU
CUMTAET 3TO HE COBCEM KOPPEKTHBIM IOJIXOJIOM, TaK KaK BCE aKTHBHBIC IMOJIB30BATEIN
BHOCSIT CBOI1 BKJIa/I B BUPAILHOCTbH, & HE TOJIBKO HOBUYKH

Brenem nokanbiabiii K-(pakTop Kak OTHOIICHHUE:

nokanbueii K-Factor = dlU /dAU .

Tepmun K- aktop 3anmMcTBOBaH M3 smuaemMuonoruu: in which a virus having a k-factor
of 1 is in a «steady» state of neither growth nor decline, while a k-factor greater than 1
indicates exponential growth and a k-factor less than 1 indicates exponential decline [12].

K-®aktop (dacTo o6o3HAYaeTCs B JIUTEpAType TakK XKe, KaK xodpuyuenm supaiv-
nocmu «Viral Coefficient») moxxeT ObITh paccunTaH, KaKk YUCIO TMPHUIIIAMICHUH, OTIpaB-
JICHHBIX KaXXIbIM I10JIb30BaTCJIEM, YMHOKCHHOC Ha IMPOUHCHT KOHBEPCHUM KaXIOOI'0O IIpU-
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riameHus B moins3oBarenu [13]. Hampumep, cpeaHee KOJIMYECTBO MPHIJIALICHUH paB-
HO S5, a TpOLEHT KOHBEPCHM TMpHUriamleHuii B moas3oBatenmn — 20%, Torma
K-Factor =5 x 0,2 = 1. K-thakrop 6e3 ydera mepuoja, T. €. YCPEIHEHHBII 32 Bce BpeMs
pabOThI CUCTEMBI, 3a4acCTyI0 Ha3bIBAIOT 2100anbHbIM K-ghakmopom, KOTOPBIN pacunThIBa-
ercst o popmye:

rnobanbHeiit K-Factor = AiPU x IPi.

31eck mpuriamneHHble IoIb30BaTe! K YNCITY IPUTTIAIIeHHUI:

IPi=1U/i,
Cpe/IHee YUCIIO MPUTTIANICHUI Ha TI0Tb30BaTelIs,
AiPU =i /U,
rae | — obee yrcno npuriamiennii, U — obIiee 4uCITo MOIp30BaTENEH.

Junamuka K-akropa oTpaxkaeT H3MEHEHHE HACTPOCHUH MONIb30BaTeIeH U Kak OHU
pearupyroT Ha MOSBJICHHE, aKTUBAIMIO FJIH JCAKTHUBAIMIO TEX MIIM WHBIX BUPAILHBIX Me-
XaHUK, BOBJICKAIOIINX WX B JICATENBHOCTh MO TPHUTIIANICHUIO HOBBIX TOJNB30BaTENCH, H
HACKOJIBKO 3TH MEXaHUKH XOPOIIO BOCIIPUHUMAIOTCS.

Takum 00pa3om, ISl MPAKTHUECKHUX IEJeH OMepUpyOT JOoKambHBIM K-(hakTopom,
paccunThiBaeMBIM exkeqHeBHO (puc. 4). ABrop crarbu HaswsiBaeT ero dK-Factora (Daily
K-Factor na 6a3ze dAU — akTHBHOI ayAHTOpPHH), KOTOPBIH CUUTAET BaKHBIM Iapamer-

POM LMKJIA BUPAJIBHOCTU U HA KOTOPBIA OPUEHTUPYETCS NPU INOCTPOEHUM BUPAIBHBIX
MEXaHHUK.

5.0
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Pucynox 4. Juuamuxa K-pakmopa npoexma i2istudy

Baxno nonumars, uro ecnu K-akrop menbue eauuunsl (Hanpumep, 50%) To mpu
OTCYTCTBHHM PETEHIIHA (KOT/a JIOSIIBHOCTh CYIIECTBYIONIHX MT0Ib30BaTeNeil paBHa HYIIO),
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pOCT CHCTeMBI 3aTyXaeT. B JydimieM ciydae Takoil MEXaHW3M BUPAIbHOCTH YaCTUYHO
KOMIIEHCHPYIOT IIOTEPIO MOJIb30BaTENEH B pe3yIbTaTe HOPMAIBHOTO CHIKECHHS JOSIBHO-
CTH B peTeHIUH-uuKie. Takoid K-¢aktop yBennuuBaeT 3¢¢GeKTHBHOCT IJIATHOIO MPH-
BJIeueHUs mojb3oBaTeneil. Hanpumep, kymieHo 100 miaTHbIX MOJb30BaTeleil, OHU
Yy4acTBYIOT B MEXaHMKE BUPAJIbHOCTU U IMPUITIAIIAIOT JONOJHUTENbHBIE 50, 4TO CHIDKAET
YCPEIHEHHYIO IIeHY TPUBJICYEHHS U YKOHOMUT OIOJDKET.

Ecmu ke K-daxTtop 6onbie 1 (momycrum, o 200%), TO 3TO MpUBEAET K TEOMETPH-
YeCKOMY POCTY MoJb30BaTeNbckol 0a3pl. Hampumep, xymiennsie 100 momb3oBarteneit
npusiekatoT 200, u ecin K-dakTop ocTaHeTcs npeXHUM, TO HOBBIE MTOJIB30BATENHN MIPH-
BIeKyT yxe 400 momp3oBateneit u T. . BupanbHOCTh paboTaeT 10 TeX mop, MmoKa BCs MO-
TEHLIMAJIbHAs Macca M0JIb30BaTeNIel He JOCTUIHET HACKIIEHNS B CBOSH COLMAIbHOM MaT-
pHIIE U 33JJaHHOM pPBIHKE.

3. BzanmocBsi3b BVIPAaJIBHOCTY, p€T€HIITHA 1 MOHETU3alInn

BesycioBHO Bce Tpu mapameTpa: BUPaJIbHOCTh, PETEHIIIH U MOHETH3alua HaXOaATCs
B B3aMMOCBs3U. llomp30BaTenu ¢ BBHICOKOW JOSIBHOCTHIO MPOAYKTY Hallle MPUHUMAIOT
yYacTHe B MEXaHHUKaX BUPAIBLHOCTH U BOBJICUEHBI B MOHETH3anuo [14].

Hecmotps Ha 60pp0y 3a BHUMaHHE MOJNB30BATENs, STH MEXaHU3MBI MOTYT HOACTeE-
TUBaTh JPYT Apyra, a BCEBO3MOXKHBIC IMPHEMBI, TaKHe KaK TeHMHQUKAIWs, KOTOpas
00BIYHO paccMaTpHUBaeTCsl B TUTEpaType KaK 4acTh PETEHIIHA, MOTYT OBITh NMOCTaBJICHEI
Ha CITy’>KOy ¥ MOHETH3aIlu{ ¥ BUPATHHOCTH.

MoneTtu3zanus, Kak HU CTPaHHO, TOXKE MOXET HoAcTeruBaTh BupansHocTh U Pe-
TEHIIH, TaK, HalpUMep, BO3MOKHOCTH, TOCTYTHEIE 32 J€HBI'H, MOTYT OBITh aIbTePHATHB-
HO 3apa0oTaHbl y4acTHEM B MpPOTpaMMax BUPaIbHOCTH M reiiMudukanmu. M meHa 3THx
BO3MOKHOCTEH, BBIpPAKEHHASI B BECOMBIX JI0JIJIapax, MOTUBUPYET, HATJISAHO JIEMOHCTPH-
pyeT ux IeHHOCTh. Hampumep, momb3oBaTesb, BUIS CTOMMOCTh NPUOOPETEHUS HOBOM
BO3MOXKHOCTH 32 JICHBTM — BBIPAKCHHYIO B PEANbHBIX JICHBI'AX MOXET OBITh JIET4e 3a-
MOTHBHPOBaH €€ 3apaboTaTh, BBIIIOJHSAS OIPENEICHHbIE ACHCTBUS, HAIIPHUMEp, MPHIIIa-
mast Jpy3en).

OdeHb Ba)XHO, YTOOBI OMBIT OT HCIIOJIH30BAHUS OCHOBHOHM 0a30BO¥M (PYHKITHH TIPO-
IyKTa BBI3BIBAI BOCXHMIIEHHE, TOTAa MEXaHHKH BUPAJIHHOCTH M peTeHITHA (yIepKaHWA)
MoJIb30BaTeNell BCTYMaoT B CBOIO Urpy. Eciau oHM HecOGanmaHCHpOBaHBI, HalpuMep, BU-
paNBbHOCTh MPEKpacHasi, a yaepkanue ciadoe, TO pOCT MONIb30BaTEIbCKON 0a3bl, BHI3BaH-
HBIH yauHOW BUPAJBHOCTHIO, OyJeT KOMICHCUPOBAH IMOTEPSIMU 3TOH e 0a3bl u3-3a He-
JIOSITLHOCTH TTONIb30BaTenield. OOpaTHas cuTyarnus: ciabas BUPAITBHOCTh NPU OTIIMYHOM
pETEHITHe MPUBEJET K CTarHallMU MPOAYKTa, €r0 IMOJIb30BaTENbCKON 0a3bl M MIPOUTPHILITY
KOHKYpPEHTaM B KOHEYHOM HTOTE.

[Ipemmaraemsrii aBTopom napametp: KoadduimeHT coOCTBEHHOTO POCTa ay AUTOPHH
npoaykra (F-growth) moxer ObITh BhIpakeH kKak cymma Koaddummenra BupambHOCTH
(K-Factor) u Koaddummenra perenina (K-Retention):

F-Growth = K-Factor + K-Retention.
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Oro rnaBHas (opMmyiia pocta GPUMHYM-TIPOTYKTa, OCHOBAHHOTO HA BUPAILHOM IPOJIBH-
skeHuUu. [TOHATHO, YTO 37IeCh HE YUYHMTBHIBAIOTCS ANbTEPHATUBHBIC METOJbI MPHUBICUCHHUS
ayJUTOPUH, TaKWe KaK KyIUleHHas ayautopus (paid-users), opraHuveckas ayauTOpUs
(organic-users, mpuiireanias yepe3 MOUCKOBbIE MAIUHBI, capadaHHOE paguo WK Oiaro-
Jlapsi N3BECTHOCTH OpeHa).

K-Retention Bcerma MeHbIIe eAMHUIIBI HA JUTHHHBIX TPOMEXYTKaX BPEMEHH, TaK KaK
HE CYIIIECTBYET MPOAYKTOB, yACPKUBAIOIINX CBOIO ayauTopuio Ha Bce 100% Beermaa:

Jlokanbubiit K-Retention=(duU —dNU )/dU

rae dU — nHeBHas aymurtopus B 3amanHbii neHp; dU , — 1nHeBHas ayauTOpHs IHEM
panbiiie; dNU — HOBBIE MOJTb30BATENH 32 STOT MEPHOI.

s pacueTroB ynoOHO MCIIONB30BATh TOJBKO aKTHBHYIO ayIUTOPHIO, IPHA 3TOM YUH-
THIBAIOTCS TOJBKO T€ HOBBIE MOJB30BATENHN, YTO CTAIN aKTHBHBIMH, a HE BOOOIIE BCE 3a-
perucTpupoBaHHbIC. AHAJIOTUYHASI CUTyallds C IPUTJIAIICHHEIMA HOBBIMH II0OJIH30BaTE-
JISIMU, CPETA KOTOPBIX TOXKE YUUTHIBAIOTCS TOJHKO AKTUBHBIE!

Jlokanbusiii K-Retention , =(dAU —dNU )/dAU .
Koo duiuenT cobCTBEHHOTO POCTa MOKHO HPEICTABUTH KaK:
F-Growth =(dAU —dNU +dIU )/dAU _,,

T. €. 3TO COOTHOIICHHUE ayJUTOPHUHU CICAYIOUICTro Mepruoaa 0e3 yueTa HOBBIX MOJIb30BaTe-
JIeH, HO C YYETOM MPUTJIAIICHHBIX BUPATBLHBIMU METOJaMH, K 00bEMY ayJUTOPUN TIPE/IbI-
JYIIETO TepUo/Ia.

Ecmu dNU u dIU paBHbl, T. €. Bce HOBbIC MOJB30BATEIH MPHUBICKAIOTCS UCKIFOYH-
TEJIbHO BUPATBbHBIMU MeTOJaMH (TLJIATHOTO W OPraHWYecKoro Tpaduka — HET), TO B Ta-
koM ciaydae F-Growth = dAU / dAU_;.

B 1a6:1. 3 npuBeneHbI TaHHBIMHU M pacueTaMBbl TapaMeTPOB I MPoayKTa i2istudy.

Tabnuya 3. 3nauenus napamempos ons i2istudy

Heaenn 2104 | 2004 | 0505 | 1206 | 1905 | 2605 | 0206 |oo0s | 1606 | 206 | 3008 | 0707 | 1407 | 21.07 | 2807 |oace | 11.0e | 1808
2704 | 0405 | 1105 |18.05 |2505 0106 |0a06 |1506 | 2206 | 2906 0607 | 1307 |2007 |27.07 |o03ge | {008 | 17.08 | 2408

Areuoix. 297 | s01| se67| 979| 1080 1213 | 1827 | 2126 | 1763 | 2624 | 2572 | 1924 | 1716 1810 [ 1576 | 947

Tened [dAL)

Hosix 239 | s575| s572| e43| 695| 776 1358 1464 | 1140 1881 1643 | 1129| 998 | 1066 | s24| 358

AKTHBHBIX N.

(Nt

Mpurnawed- 5 9 10 32 54 81 BS 41 73 68 52 65 77 78 52 42

HbiX AKTHE-

Hbax . (i)

K-Factor, % 1 1 1 3 3 2 2 2 4 4 2 3 4 4 3 4

K Retention, 76| 37| 39| 39| 40| 39| 36| 20| 42| 35| 31| 37| 43| 42| 37

F-Growth, % 77| 38| 42| 42| 42| 41| 38| 33| 4e| 37| 34| 41| 47| 45| 4@

Ecimu xoaddunment pocra (F-Growth) MeHbllle eIMHHUIBI, TO MPOAYKT HE MOXKET
pacTH ¥ TepsieT MOJIb30BaTECH CO BCEMH BBITCKAIOIIUMH MOCICACTBUSIMHU JJIS MPOIyKTa
u ero komauabel. Eciu ke ynaercs nooutbes koddhuimenta pocta 60iee eIuHUIIbI, TPO-
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JIYKT HaYWHAET PacTH SKCIIOHCHIUAIBHO. DTO Oe3yCIIOBHAS IIEb JJIsi KOMaH/bI, pa3BU-
Baromeil mpoaykT. M 3To HeoOXoauMO Al JOCTHKEHUS KalUTAIH3aUA MIPOEKTa, Tpe-
BOCXOJAIIEH NHBECTHIIMH B TTOKYTIKY TOJIh30BATEIBCKOM Oa3bl.

Jns marmagHON miumocTpanuu npenactasuM, uyto K-Factor = 20%, a xoaddumnment
perermieH = 85% (to ectb 85 n3 100 momp30BaTeneil MPUXOAAT HA CIEAYIOIINN AEHb), TO
ko3¢ duient pocra oyaer 0,2 + 0,85 = 1,05, takas cucrema OyZeT CaMOCTOSTEIBHO
pacTu u30 AHA B A€Hb Ha 5% cBoeil AHEBHOH (WM HampUMep) MecI4HOMN aynauTopun. Ha
puc. 5 npuBeneH rpaduk MporHo3a pocTa IMOJIb30BaTeNel ¢ maroM 1 Mecsil, mpu ycio-
BUM, 4TO wucxoAHO Mbl umeeM 1000 mnons3oBaTeneii B MPOEKTE, MECSUYHBIN
K-Factor = 20%, mecstunbrii K-Retention = 85%, nporuo3 Ha 36 mecsiiies.
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Pucynox 5. Ilpoenosa pocma nonvzosameneii Ha 36 mecayes

Urak, cymmy daxropoB K-Factor u K-Retention mbl HazsiBaem F-Growth. [Tonsitro,
yro ecau F-Growth Oonbime 1 — MBI momyyaeM reOMETPUYECKYIO IPOTPECCHI0 POCTa
nonp3oBateneit, eciu F-Growth meHbIie 1 — MBI TepsieM monib30BaTeleit (puc. 6).

3aMeTHM, 4TO MO3UTUBHBIN KO3((UIMEHT pocTa cliocoOeH KOMIEHCUPOBATh APYyTHE
HEe0pabOTKH, TAKHE KaK KayecTBO CaMOIo IIPOAYKTa M PETEHIIH. A Ul CTpaTeruy pas-
BHTHS IIPOEKTA B IEJIOM, BIIOKEHHS B BUPAIbHOCTh M PETECHIIH SBIISFOTCS allbTEPHATUBON
BJIOXEHMSIM B peknaMy U PR, uTo 3adacTyro sSBisieTCsa BHITOAHBIM pelIEHHEM, €CIIH CPaB-
HHUBATh CO CTOMMOCTBIO pa3paboTKu (OruiaTa Tpyaa IpOrpaMMKCTOB U T. I1.) M pacxoJaMu
Ha MapKETUHT U CBSI3aHHBIN ¢ HUM niepcoHan [17].
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PaspaboTka u
TECTUPOBaHWE NpoeKTa Ha
Marnbix obbemax
nonb3oBaTtenen

true

MHBECTULMM B NPOEKT, 1
BbIXO[ Ha PbIHOK

Pucynox 6. Iokazamens F-Growth kax unouxamop 6vixoda cucmemvi Ha PbIHOK

4. 3ak/1roueHme

BriBoa: mpu moctpoeHHr HpHEMUYM-TIPOJYKTa pa3yMHEE BBIBECTH €r0 Ha PBIHOK M
0TpaboTaTh MEXaHUKH, CBSI3aHHBIE C BUPAITHHOCTHIO M PETCHITH, Ha HEOOIBIINX 00beMax
HpI/IBJIeKaeMOﬁ IJIaATHO ayAUTOPHUHU, TEM OoJjiee 3TH MEXaHHUKH noaaar0TCa CTaTUCTHUYC-
CKOM olleHKe U aHanu3y. JJoOmBImMCh mo3utuBHOrO F-growth, MoXKHO TpuBIEKaTh BEH-
YypHBIC CPEJICTBA U BHIBOJAUTH MPOEKT Ha OOJBIION PHIHOK.

Uro kacaeTcsi KOHKPETHO PacCMaTPUBAEMOTO MPOAYKTa, Ha KOTOPOM MPOBOAUIOCH
WCCIIeIOBaHNe, TO, Kak BUANM 3HadeHne F-Growth xonedneTcss 4yTh BBINIE OTMETKH
40%. ABTOp He MOXET MPU3HATH PE3yJbTAT YJIOBICTBOPUTEIBHBIM, JJIi TAKOTO THIIA
ayJJUTOPUH, B HACTOSIIIEE BPEMsI IPOAYKT HAXOJAUTCS Ha JIopabOTKe U repepadoTKe.
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Indicators of Viral and Retention for Freemium
Product. Market Entry Strategy

I. V. Osipov
“i2istudy” SIA, Krisjana Barona Iela, 130 k-10, Riga, Lv-1012, Latvija
e-mail: ilya@osipov.ru

Abstract. At present, more and more products are moving to an economic
model freemium, such as mobile applications, SaaS-solutions, software, web-
application. However, the model has many features as it may seem. The arti-
cle studied the statistics of user behavior on the example of the educational
platform for communication, discusses the relationship and interdependence
between key parameters of this model: The coefficient of viral, retention,
monetization. Features of their calculation, for an example implementation of
the educational platform. A new target parameter F-Growth, allowing to es-
timate the amount of "maturity" of the Internet project freemium model, in
order to obtain external investment and output in the international market.
Keywords: K-Factor, F-Growth, virality, retention, monetization, edutainment,
cloud technologies, freemium, f2p.
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A. B. Kaproxun

Lenmp paspabomxu npoepammmuoeo obecnevernus EDISON
191454, Mocx6a, np. Bepnadckoeo, 24
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Annomayus. CtaTesl IpeAcTaBisieT coOor MHMOPMaINIO II0 IIPOrpaMMHOMY
obecriegeHII0, KOTOpOe Ha OCHOBe MH(OPMAIIMOHHBIX TeXHOJIOIMII ITO3BOJII-
eT VICIIOJIb30BaTh B O(riCe MHHOBAIIMOHHYIO OPTaHM3allMIO TPY[ad, a TaKke
HaHVIMaTb y/IaJIeHHbIX PaOOTHMKOB 0e3 pricKa OecIIoyIe3HOVI TpaTkl PecypCoB.
KatoueBvie carofa: mporpaMMHOe obecriedeHme, yueT paboduero BpeMeHM, Opra-
HM3anus Tpyza, ylaJleHHas paboTa.

CHJIbHBIN KOJJIEKTHB — TJIABHOE OPYKHE MpeanpusiTus. YToObl OH OCTaBajCs CHIIb-
HBIM BCeTJa U paboTall Ha Pe3yJbTaT, BAYXHO COXPaHATh TUCHHUILTHHY. Eciu BB pyKoBO-
TUTENh KOJUIEKTHBA, 3HAYHT, 3HAKOMBI C TIEPHOINIECKIMHA JUCIUTUIMHAPHBIME HapyIIIe-
HUSIMH: OTIO3[IaHHsI COTPYTHUKOB, TPOTYJIbI, PEIIeHrEe TMIHBIX BOIIPOCOB B pabodee Bpe-
M.

B 00bIIOM KOJUIEKTHBE CIIEANTH JTHYHO 332 pab0TOH KaXkI0ro 4elloBeKa HEBO3MOXK-
HO. HavyanbHUKH OTHENOB, KaJpOBbIC CIICIUAIKUCTHI M KOJUIETH YacTO 3aKPBIBAIOT Iia3a
Ha 3TU MEJKUE HAPYIICHHs, HE OCO3HABas, UTO Ka)K/Jas MUHYTa BPEMEHH — 3TO JICHBIU
MIPEIIPUSATHSI.

Bo3MokHO, 9T0 60see cuiabHBIN pabOTHHK 32 STH YacChl «IIPOCTOsH) MPUHEC OBbI TpH-
ObUTb OpraHMU3aluy, Hallell HOBBIX KJIMEHTOB I IMOJIANI PEBOJIOIMOHHYIO UJICI0 PAa3BH-
Trs Komnaauu. [Ipudem Bce Oosbiee u OOJbIIEe 3HAUCHUE MTOAO0HBIE Pa3pabOTKU MMe-
IOT TI0 MEpe BBIXOJa Ha PHIHOK TPyJAa TaK Ha3bIBAEMOTO MOKOJICHHUS Y, KOTOpoe obnanaer
3HAYMTENLHBIMUA OCOOCHHOCTSIMH [1].

Kak HaBcernma pemmts mpoOieMy IUCHUILUIMHAPHBIX HAPYIICHWA O(QHCHBIX padoT-
HHUKOB, 3HaeT HOBAaTOPCKas CHCTeMa ydeTa padodero BpeMeHu «bomnbmoi Opat». 3amaun
CHUCTEMEI y4eTa pabouero BpeMeHH «bonbmoi opat» (puc. 1, 2):

— aBTOMATHYECKUH ydeT/aHann3 OCHOBHOTO padoyero BpeMeHH U mepepaboTok;

—  aHaJIu3 TPYJOBOH aKTHBHOCTH,

— CBEJIEHHME OTYETHOM JOKYMEHTAlNH;

—  BBISBJICHUE AUCHUIUIMHAPHBIX HAPYIICHUH;

— [puBJIeYEHHE HA pabOTy yAaleHHbIX pabOTHUKOB [2].

1K crathe npunaraeTcs posuK, pa3MeNICHHBII Ha BEO-CTPaHHIE HOMEPA XKypHATIA
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«Bbonpmioit 6paT» ¢ TOYHOCTHIO 10 MUHYTHI IIOKAXET, CKOJIBKO YacoB OTAal padorte
COTPYZAHHUK, M Ha 4YTO ObUIA HampaBlieHa €ro TPYAOBas aKTHBHOCTh:

OPUSTHS WK pelieHne cBoux e [3].

Ha pa3BUTHE Npel-
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Pucynoxk 2. Tabenv yuema pabouezo epemenu 3a mecay

CxeMa paboOTHI CHCTEMBI ydera pabodero BpeMeHH TakoBa (puc. 3). Ha momb3oBa-
TEJILCKOM KOMIIBIOTEPE YCTaHABIUBACTCS CIIelMalIbHAst cTyk0a-areHT, coouparomnias BCo
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HEo0X0oAuMY0 HH(pOpMaLUIO 0 paboTe MONb30BATENs U Mepeatolasl e Ha LIeHTPaIbHBbII
cepBep:
— omcnexcusanue coobimull ceanca — TO BXOJ U BBIXOJ OJIb30BaTeNs, 0110-
KHpPOBKa M CHATHE OJOKHPOBKM S5KpaHa; HAa OCHOBE 3TOH HH(opManmu
«bonpmoit bpar» nmpuHuMaer pemenne 06 aKTUBHOCTH TOJIb30BATENs B Te-
YeHue pabodero THS;
—  peeucmpayusi cnucka omkpvimulx npunodcenuti — «bonbmoit bpar»y or-
CJIEKMBAET OTKPBHITUE WM 3aKPBITHE MPUIIOKEHUH, a TaKKe BpeMsl, IPOBOIU-
MOE€ II0JIb30BATEIEM B KKIOM U3 HUX; PETHCTPUPYETCS Ha3BaHUE IPUIIO-
YKEHMS M 3ar0JI0OBOK aKTMBHOTO OKHA, B OTUETE MOKHO JIETAIBHO MpOoaHaIH-
3MpOBaTh, CKOJIBKO BPEMEHHU COTPYIHUK MPOBEN B TOM WJIM MHOM IPHIIOKe-
HUH,
— nonyYeHue CHUMxo8 sKkpana — «boiybloil bpar» B cilydaliHbIE MOMEHTHI
BpeMeHH QoTorpagupyeT copep:KUMoe 3KpaHa u nepenaér atu Gotorpaduu
Ha cepBep; YaCTOTa CHUMKOB HaCTPauBaeTCsl B CEPBEPHON YacCTH, HA CHUMOK
MOMAAAI0T BCE MOAKIIOYCHHBIE MOHUTOPHI TIOJIb30BaTeNs (puc. 4).

PaboTHUKM

PykoBoautenno
v A B oduce

Cepsep
«bonbworo
Bpara»

JocTyn yepes
WUHTepHeT unun N1BC

YpaneHHble
paboTHUKM

Pucynox 3. Cxema pabomwr npoepammnozo obecneverus

EcrecTBenno, npu pa3padotke «bonbmoro bpara» omHMM W3 caMbIX BaXKHBIX OBLT
BOIPOC 0€30MacHOCTH. 37eCh, KaK U B JIIOOOW CHUCTeMe y4€Ta, JaHHBIE U MX OCTOBEp-
HOCTB SIBJISIFOTCSI TJIABHOW IIEHHOCTHI0. KomMaHma pa3paboTunkoB mpoayMalia 10 Melouei
BCE TEXHMYECKUE acCMeKThl, 4ToObl Ha «bosbmioro bpata» MOXXHO OBUIO TOJOXKHUTHCS.
PaccmotpumM, kakum 00pa3oM MOMKET OBITH OCYIIECTBJICHA IMOMBITKA (anbcU(DUKAIUN
JAaHHBIX.
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CHUMKM 3KpaHa

- OTeme i
NapameTpe oruéra

09:00

Caml I

Pucynox 4. Crumku 5Kpana 05t KOHMPOAs 3a YOALEHHBIMU COMPYOHUKAMU

CymiecTByeT HECKOJIBKO BapHaHTOB JIEHCTBHS 3JII0YMBINIICHHUKA Ha TIOJIH30BATEIb-
CKOM KOMITBIOTEPE.

— IlepeBon wacoB. Tak MOKHO MOTBITATHCS (DATECUDUITMPOBATL COOBITHS, pe-
TUCTpHUpyeMble areHToM. «boibmoi bpat» (ukcupyer He TOIBKO JIOKAJh-
HOE BpeMs COOBITHS, HO U BpeMs cepBepa. [Ipu 3HAUUTEIILHOM pacXoxkiie-
HUU STHX ITOKa3aTejei B OTYETE IO MOJIb30BATENI0 OYAET BBIAAHO MPEay-
MPEeXKACHNE, U TAHHBIN (aKT He OCTAHETCSI He3aMEUCHHBIM.

— OrkiroueHrne OT ceTH. Tak MOXKHO TOIBITaThCs H30exaTh Mepefadyd HH-
(dhopMaIm 0 «HEXKeNaTebHBIX» COOBITUAX Ha cepep. OxHako «bonbmoi
Bpar» coxpaHser HEOTHpaBICHHBIE COOBITHS B JIOKAIBHYIO 3amu)poBaH-
Hyto 0a3y maHHBIX. [Ipy BOCCTaHOBIIEHUM CBSI3M C CEPBEPOM ITH COOBITHS
OynyT nepenanpl. HesameTHO ynanuTh 0a3y MaHHBIX TakKe HE TIOMYYUTCH:
nH(popmarms 00 ITOM Takke OyJIET BhIIaHA B OTUCTE.

— OcraHOBKa W 3aIllyCK areHTa TaKXXe PEerucTPUpYyeTcs Ha cepBepe, MOITOMY
BCE TI0JI03PUTENbHBIE MAHUTYJISIINH HE OCTAHYTCS TAWHOM TSI MEHEeKepa.

[IpoTokon oOMeHa JaHHBIMH MEXKIy areéHTOM M CEpBEPOM 3arupOBaH U MOITHCAH.
Takum o0Opa3oM, KaHai Mepeaadu 3alluiieH oT nepexeara. CepBep BCeria YBEPEH, YTO
JaHHBIC €EMY NIEPEAacT UMCHHO arcHT. B cBoio o4uepeab, arcHT YBEPCH, YTO MOJY4YHII OT-
BET HETOCPEJICTBEHHO OT CepBepa.

B xadecTBe MOMOTHUTETHHON CTENEHH 3allIUTHl PEKOMEHYETCSl BHEJPUTh TEXHOJIO-
THUIO BXOJla TOJB30BaTelied B CHCTEMY C KCIIOJIB30BAaHUEM CMapT-KapT. DTO BBOAMT
IBYX()aKTOPHYIO ayTeHTH(HUKAINIO U 00ecrieunBaeT YBEPEHHOCTh B TOM, YTO COTPYIHUK
JUYHO MPUCYTCTBOBAJ Ha pabodeM MecTe B MOMEHT Hadasia padodero JIHs, a He COOOIIIT
MapoJib CBOEMY KOJIJIEre, KOTOPBIH BOIIE B CUCTEMY OT €r0 HMEHH.
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Jis upeHTuUKaIUY PEayCMOTPEHBI TPH CIIOCO0a:

—  JIM4HBIN JIOTHH NIOJB30BATEIS U AP0,

— Cwmapt-Kapra.

—  QR-kox u ¢otorpadusi.

KaxoBsI mpenmymiectsa cMapT-Kapt?

— TloBbITIICHHBIH YPOBEHL 0€30MACHOCTH. be3 Hammuus KapThl COTPYIHUK HE
NPOMIIET Ha MpeANpHUATHE U HE HAauHEeT paboTy ¢ uHdopmarmeld. OHa SBIS-
€TCsl CBOC0OPa3HBIM, KYMHBIMY KIIFOUOM, KOTOPBIH HEBO3MOXKHO IMOJEATh.

— Bo3MoxxHOCTH aBTOMaTHYeCKOW MicHTU(UKAMK paboTHUKA. Bexercs Tou-
HBIH KOHTPOIL pabouero BpemeHH. [IpecekaroTcst Omo3iaHus U MPOTYIIbL.

—  KownTtpous s¢dexruBHocTr Tpyaa. Eciu coTpyIHUKY HEOOXOIUMO Ha BpeMsl
MOKUHYTh paboyee MECTO, HEOOX0IUMO 3a0JIOKUPOBATH PabOTy KOMITBIOTE-
pa.

CMapTt-kapTa — 3TO COOCTBEHHOCTh KoMmmnanuu. OHa BBIAACTCS MO JIMYHYH POC-
nuch. [Ipu yBonpHEHMHM — caeTcsl.

[Ipu moTepe cMapT-KapThl, paOOTHUK MHUIIET OOBSICHUTENBHYIO 3alTUCKy W 3asBIICHUE
Ha MOBTOPHYIO BBIady, KOTOpas siBisieTcs miatHoil. CTouMocTs, K mpumepy, 1000 pyo-
neit. Cienano 3To Ui 6epeXKHOTO OTHOLICHHS K YCTPOMCTBY.

Ecnu coTpyaHUK OCTaBUII cMapT-KapTy 0e3 MpUCMOTpa, OHA MOXKET CUMTAThCS yTe-
psaHOM. Eciiu coTpynHUK 3a0b1T KapTy oMa, OH OyAeT 00si3aH BEepHYThCS: Ha4aTh pado-
Ty 0€3 KapTbl HeBO3MOXKHO. Ee MOXHO 100 MOTEPSATH, TMO0 TPUHECTH.

Hcnonp3ys momoOHYO cXeMy B3aMMOOTHOIIECHUH ¢ PabOTHWKAaMHU, MOXHO ITOJHO-
CTBhIO OTKa3aThCi OT HAJACMOTpa. Bcs akKTUBHOCTH MPOTOKOIUPYETCS HA CEPBEPE M Kak-
B PaOOTHUK HECET JIMYHYIO OTBETCTBEHHOCTH 32 COOCTBEHHYIO AHMCLHUIUIMHY: OTpado-
TaHHOE BPEMs, OITO3JaHMs, MEPHUOMAbl OTAbIXa, Hadana padoThl. MBI MONUIA AajbIlie, B
KOMITaHUHM OBbUT BBEJCH THOKWH TpauK, KOTOPBHIA MO3BONSAET KaXKIOMY OIPEICISITh
HauOosee yno0HOe BpeMsi pabOThl KaKIbld pabouuii aeHb. [1ocie HECKOIbKUX MECAICB
TaKOTO PEXKMMa COTPYJHUKUA HAYUHAIOT 3THM OYEHb JOPOXKHUTh, TOCKOJIBKY B JYYIIIYHO
CTOPOHY KaueCTBEHHO MeHsieTcst 00pa3 sxu3Hu [4].

— Hauunas paboty B nmepuon ¢ 6 10 12 4acoB MOKHO YCHETh TOpa3ao OoJblie
JIUYHBIX JICI.

— MoXHO WHOT/Ia peulaTh JMYHBIC Jieja Jake B OOCIEHHOE BpeMs, cMemas
00e/IeHHBII MTepephIB.

— He crout exatb Ha pabOTy B 4ac MUK U MOJONTY CTOSTh B TPOOKaxX.

— Heo0xoauMoCTh 4eTKO MIaHUPOBATh CBOW JIEHb MOJTAKUBACT K YBEJIUYe-
HUIO OCO3HAHHOCTHU TPYJa U MPOU3BOJIUTEILHOCTH TPy/ia B pabodee BpeMsi.

JIuteparypa
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Abstract. This article presents some information on software which, by means
of information technologies, helps companies benefit from innovative office
organisation and hiring remote workers without any risk of their shirking.
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K pacrpenesleHHOM 0a3e JaHHBIX JJIsI IOBBIIIIEHMS
3¢ PpekTNMBHOCTM MHGPOPMALIMOHHBIX CICTEM
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Annomayus. CraTbsi TIOCBSIIleHa PelleHNIo 3a/1auy IIOBbIeHs 3 dexTrs-
HOCTW pacIipesiesleHHbIX 0a3 JaHHbIX. 11 yBeueHvs Ipov3BOAUTe IbHOCTI
BBIITOJIHEHMsI 3aIIPOCOB HEOOXOAMMO VMCKaTh PelleHus, aHaIu3upys IIpoLece
BBITIOJTHEHNsI 3aIIPOCOB CepBepOM — 3aMeHSThb 3aIlpochl ¢ BHIOOpKOM Oe3 1o-
BTOPEHWI, VICIIOJIb30BaTh MHJIEKCHI, ONTUMMU3MPOBAaTh CTPYKTYpy Oasbl maH-
HBIX Ha 3Tare (pu3IecKkoro NpoeKTMPOBaHMEL.

Katouebrie c106a: Gasbl JaHHBIX, ONTMMM3ALIVA 3aIIPOCOB, pacIperieleHHble Oa-
3bI JAaHHBIX.

1. BBenenmne

OnTtuMu3anys SBiISETCS OJHUM U3 BaKHBIX HalpaBiIeHUN pa3padoToOK B 00JacTH Hc-
cnenoanuii 6a3 manubix (BJ1). Cornacho /[xony BaHTIH, o[ ONTUMHU3AIMEH TOHMMA-
eTcs Moan(UKaI CUCTEMBI s yinydiieHus ee 3¢ dextuBrocty [1]. Xopomio ontumu-
3upoBaHHasg b/l 3HauMTENbHO CHIDKAeT Harpy3Ky Ha CepBep, M YBEIMYUBACT OOIIYIO
NPOU3BOJUTEIILHOCTS [3, 4].

B cratee paccmarpuBaercs nH(MDOpMAIMOHHAS CHUCTEMa, pealli30BaHHas Ha OCHOBE
CYB]I Access, obnanmatomieit crenyroomumi goctonHcTBamu: bJl cmocoOHa obOecnieunTh
JIOCTATOYHYIO MPOU3BOIUTENHHOCTS MIPH pabOTe C CHCTEMOW MOPSIKa COTHH IIOJIH30Ba-
Teneil ¢ emuHO# 0a30il MaHHBIX Ha cepBepe; 00JamaeT HEBBICOKON CTOMMOCTBIO; UMEET
WHTYUTHUBHO TIOHATHBIA M TMPOCTOH CIOCOO YCTAaHOBKHM Ha KIIMEHTCKHE KOMIIBIOTEPHI;
UMEET B COCTaBE CPEICTBa, MO3BOJIAIONINE O0ECHeunuTh (POPMHUPOBAHHE TPEThEH HOP-
MaJIbHOH (hOpMBI OOBEKTOB PEISILIMOHHOM 0a3bl TaHHBIX; 00ECIeYrBaeT MOJACPKKY PycC-
CKOM sI3bIKE U MHTErpupoBana ¢ npoaykramu Microsoft Office.

2. ITocTaHoBKa 3amaum

PaccmatpuBaemas 6a3a JaHHBIX, JOTMYECKas CTPYKTypa KOTOPOM MpencTaBlicHa Ha
puc. 1, nmpencraBiseT co0oi 0azy JaHHBIX, MPUBEICHHYIO K TPEThel HOPMAIBHOH (hopMme.
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Pucynox 1. Cmpykmypa BJ]

To, uto B/l HaxonmsaTcst B TpeThe HOpPMaJbHOU (hopme, MoapazymMeBaeT, YTO OHH
HaxOJATCS U B TIEPBOil U BTOPOil HopManbHO# (Gopme [4, 5]. CornacHo nepBoii HOpMab-
Hol ¢opme B B/I 3HaUeHUS CTOJIONOB SBIAIOTCS aTOMApHBIMH M BCE 3aIIUCH — YHHUKAJIb-
Hbl. OTHOIIEHNST HAXOASTCS BO BTOPOW HOPMAIBHOW (OpMeE M KXKABIH WX HEKITFOYEBOI
aTpuOyT HEMPUBOIMUMO 3aBHCHUM OT IIEPBUYHOTO Kitoda. B TpeTbel HopManbHOH Gopme
OTCYTCTBYIOT TPaH3UTUBHbIE (DYHKIIMOHATIbHbIE 3aBUCIMOCTH HEKIIIOUEBBIX aTpUOYTOB OT
KITIOYEBBIX, T. €. BCE HEKJIIOUEBbIE aTPUOYTHI 3aBUCAT TOJIBKO OT MEPBHUYHOTO KIIFOYa.

B HopManmu3oBaHHOW 0a3ze JaHHBIX YMEHBLIAETCS BEPOATHOCTH BO3HHUKHOBEHHS
omKOO0K, yMEHBILAETCSl IPOTUBOPEUYNBOCTH XPaHUMOM B 0a3e JaHHBIX MHPOPMALHH.

O HeKTUBHOCTh CHUCTEMBI MOXET OLEHHBATHCS Pa3NUYHBIMKU Kpurepusmu. IIpo-
OseMa ONTHMH3ALMHU 3alPOCOB 0a3bl JAHHBIX COCTABISIETCS U3 TPEX OCHOBHBIX KOMIIO-
HeHros [6, 7]

—  ONTHMH3aLUs 3allPOCOB;
—  ONTHUMU3ALUSA CTPYKTYPHI;
— ONTHUMH3ALIUSA CepBepa.

3. IloBbIIEHME BQ)q)EKTMBHOCTI/I Ha OCHOB€ aHaJIM3a 3aIIpOocOoB

Kpurepun, ompenenstonme creneHb 3QQPEeKTUBHOCTH 3ampoca, QOpMUPYIOTCS Ha
OCHOBaHMM OCHOBHBIX XapaKTePUCTHUK cHcTeMbl. [IpUMEHUTENbHO K HCClIeNyeMOoil HH-
(hopMaLMOHHON CUCTEMBI, C Y4€TOM 00JIacCTH NPUMEHEHHS BBIACINM CIECIYIOLINE KpUTe-
pHH:

—  JITMTENBHOCTH BBIIONHEHHS 3alIPOCOB BHIOOPKH,;
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— Harpy’>keHHOCThb CepBepa B 3aBUCHMOCTH OT KOJHMYECTBA 3alPOCOB B €IWHU-
Iy BpEMEHU;
—  JJIMTCIBHOCTH BBIINIOJIHCHHUA OOHOBJIEHUS Y U3MEHEHUSA JaHHBbIX

C yderoM cnenu(UKA CUCTEMBI 3TUX KPUTEPHEB JOCTATOYHO AJS OLEHKH d(dek-
THUBHOCTHU BBIMOJIHEHUS 3aIIPOCOB B CUCTEME.

[Ipoananu3upyem Tabnuuy «3asBKu». ByaeM BBINOJIHATH NMPOCTOH 3alpoc Ha BbI-
0OpPKy BceX NaHHBIX M3 TAOIHLBI «3asiBKU», MEHs o0lIee KOJIMYECTBO 3amucei B Hel. B
pe3yibrare OyaeM (PUKCHPOBAThH BPEMsI BBIIIOJIHEHHS 3aIIPOCOB.

ITonmydeHHblE pe3ysbTaThl CBEJEHBI B THCTOIpaMMy, U300pakeHHYyI0 Ha puc. 2. U3
AuarpaMMbl BUJHO, UTO IIPU YBCJIMYCHUHN KOJINYCCTBA 3aImceil B Ta6nnue YBCIMYNUBACTCSA
1 CKOPOCTH YBCIIMYCHUA JUIUTCIIBHOCTH 3arpy3KHU.

JNNTeNnbHOCTb 3arpy3Kmn BCeX 3aABOK
0,35
03
0,25
0,2
0,15
0,1

0,05

W 100 3anuncen M 1000 3anucein ® 10000 3anuceir B 100000 3anucen
LONnTenbHOCTb 3arpysKku, ¢

PuC_)/HOK 2. Fucmoepamma pe3yibmamos anaiuza ONUMeNbHOCMU 8bINOJIHEHUS npocmuslx 3anpocos
6bl60pKu us3 ma6]lu1/;bl C PA3HbLIM YUCTIOM 3anuceil

[Ipoananu3upyem AJIUTENBHOCTH BBIMOJIHEHUS 3alpoca Ha BBIOOPKY OJHOW 3aIluCH
(mpu BBIOOPKE € yCIOBHEM Ha YHHUKAJbHBIA HIeHTH(HUKATOp). CHauana ucnoiab3yeM Ui
aHaJM3a JBe 3alllCH, OJHA U3 KOTOPHIX HAXOAWTCS YCIOBHO B Hadaie TaOJIMIBI, TO €CTh
nMeeT HeOOoJIbIIoe 3HauCHHE YHHMKAJIbHOTO HIEHTH(UKATOpa U ObLia no0aBiieHa OAHOM
13 CaMbIX TEPBBIX U 3alMCH, KOTOPas HaXOAWTCS B KOHIIE M Obl1a A0OaBJIeHA OOHOM U3
nocyieHux. Kak BUIHO 1o pesynbTataM, BpeMsi BRIOOPKH MPUMEPHO OAWHAKOBO M HEBE-
nmko. [Ipu 3ToM 0TOOP MPOU3BOIUTCS 1O KIFOUEBBIM HHIEKCHPOBAHHBIM TTOJISIM.
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[TpoBepuM pe3ynbTar IpH BEIOOPKE MO ITUM KE 3aIUCAM, HO C/ENaB TOJIs, 110 KOTO-
PBIM TIPOM3BOAUTCS OTOOP, HEKIIIOUEBBIMH M HE MHICKCHPOBaHHBIMU. Kak BUIHO, BpeMs
BBITIOJIHEHHUS 3aIIPOCOB YBEIHYHIIOCH, T. €. HCHOJIB30BaHNE MH/IEKCOB CYIIECTBEHHO BIIU-
sieT Ha TIPOM3BOIUTEIILHOCTD BBINOJIHEHHUS 3anpocoB. [IpoBeieM aHaIOrHYHbINH aHATH3 Ha
CTPOKOBBIX JJaHHBIX, OCYIIECTBHB BHIOOPKY CHaYasa 1o WHAECKCHPOBAHHBIM IOJISIM, 3aTEM
I10 ITIOJIAAM, HE HMCIOIIUM HMHJICKCOB.

[To maHHBIM TAOJIUIBI MOJKHO CHIEIaTh BBIBOJ O TOM, YTO B CJIy4ae, €CJIU M0 KaKOMYy-
100 TOJIO YacTO BBITIOJIHAETCS BBIOOPKA, TO UIsi 00ecrieueHns: HE0OX0AUMOI POU3BO-
JMTEIBHOCTH HY)KHO CO3JaBaTh JISl ATOTO IMOJSI MHICKCHL. JTO YCKOPHUT IOHMCK B 0aze
J@HHBIX ¥ JJIUTEIBHOCTH BEIOOPKH.

CrerneHp BIUSHUS HHIEKCOB HA MPOM3BOANTEIBHOCT B PACCMOTPEHHOM TIPH-
Mepe oToOpakeHa Ha TuarpaMmme Ha puc. 3 U B Ta0II.

Tabnuya. Pe3ynomamol npoge0eHHbIX IKCNEPUMEHINOE NO ONUMENbHOCHU
8b100PKU OAHHBIX U3 MAOIUYbL «3AA6KU»

Tun HeunjgexkcupoBaHHbIe M0JIS HNupexcupoBaHHOE NOJIe
oTOMpaeMoro N]I 6mm3ko N ]I 61u3ko W ]I 6mu3ko N]I 61m3Ko
aTpuoyTa K Havaxy K KOHILY K Havajy K KOHILY
YHCIIOBOM 0,078 ¢ 0,063 ¢ 0,015¢ 0,015¢
CTPOKOBBII 0,031 ¢ 0,032¢ 0,016 ¢ 0.015¢

BiiMsiHMe MHAEKCOB HAa AJIMTEJIbHOCTh BblﬁOpKH 3d4IlIMCH

HHHQKCHPOBB}]H]}IE II0JA, BJIHM3KO K KOHLY

HHjekcHpoBaHHbIe 1045, BIM3KO K
HavaIy

HeunpekcupoBaHHbBIe 105, BIM3KO K
KOHLY

HeunnexcupoBanHble noAdA, HANZKO K
Havyamy

0 0,02 0,04 006 008 01 0,12

B Yucnopoli M CTPOKOBBIA

Pucynox 3. Cmenenwv anusanua Haaudus UHOEKCO8 HaA ONUMENTbHOCMb 8bIOOPKU
OaHHbIX U3 MAbaUYbL «3aA6KUN.

Hpe,lIHOJ'IO)KI/IM, qTo H606XOILI/IMO OCYHICCTBUTH BBI60pKy 13 3as4BOK BCCX IoJApasec-
J'IeHHﬁ, AJI1 KOTOPBIX KaKI/Ie-J'II/I6O 3asABKU 6I>IJ'II/I CO3JaHbI. B stom CjIydya€ MOXHO BOC-
MMOJIL30BATLCH 3aIIPpOCOM

select
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n.HanmeHoBanue
from
3asiBKa 3,
IMogpa3nenenue n
where
./l =3.U/1_Iloapa3nenenne

OpmHaKo B 3TOM Cllydae MBI MOJIyYUM JyOJUKAThl HAUMEHOBAHWUW TOJpPa3/eICHUH,
TaK KakK 3asBKHU JUIS HUX MOTJIH CO31aBaThCs HEOTHOKpPATHO. [103TOMY IS MCKIFOUYCHUS
MOBTOPEHU HAMMEHOBaHMIA UcTOb3yeM distinct.

select distinct
n.HaumenoBanue
from
3asBKa 3,
Iloapa3aenenue n
where
.M/ =3.U_Tlogpa3nenenue

JnutensHOCTh BBINOJMHEHUS 3ampoca cocTtaisieT 0,187 ¢, 4To JOCTaTOYHO BEIHKO
MpU BBIOOPKE BCETO IBYX 3amuceld M3 0a3wl maHHBIX. [lompoOyeM OonmTHMMH3HUPOBATH 3a-
mpoc. [Ipexae Bcero, mpoaHaTM3WpyeM IMPOLECC BHITIOIHEHHUS 3ampoca Ha cepBepe 0a3
JTAaHHBIX.

W3HauanbHO MPOMCXOAMT BHIOOPKA M3 NBYX Tabmui: 3asBka u [lompaznenenue. 3a-
mpoc ¢ ycioBueM «Where» cepBep 0a3 JaHHBIX MpeoOpasyeT B 3alpoc, COAEPIKAIIHIA
«jOiN» — OMepaIfio COeTUHEHUS TAOJHII, KOTOpas SIBIACTCS MOMHOKECTBOM JIEKapTOBA
npousBenieHus Tabnui. JekapToBo mpousBezeHne N TabIUIl — 3TO TabiuIa, coaepika-
masi Bce BO3MOXKHBIE CTPOKH I, TaKHe, 4TO I SBISIETCS CIeTUIEHHEM KaKOW-JIHOO0 CTPOKH
W3 TIEPBON TAOJUIBI, CTPOKUA W3 BTOPOW TAOIHIIBL, ... © CTPOKU U3 N- TaOmuiel. Takum
o0pazoM, Ha TIEPBOM dTalle CEPBEPOM BEHITIONHSICTCS JIEKAPTOBO IMPOWM3BEICHUE TaOIHUIT
3asBka u [logpaznenenue. 3aTeM MPOUCXOIUT BEIOOPKA AAHHBIX MO YCIOBHUSIM. Y TONBKO
Ha CJICJYIOIIEM DTalle yKe MOCJIC BBITIOJIHECHUS BBIOOPKU IIPOUCXOJIUT €€ POCMOTP U HC-
KItoueHne qyOnmukaroB. OYeBUHO, YTO Y3KUM MECTOM TYT SIBIISETCS BBIOOPKA JIMITHHUX
3amuceli, KOTOpble OTCEMBAIOTCS UL HA mocieqHeM dtare. ClieoBaTeNbHO, HYXHO
M3MEHUTh CHHTAKCHC 3alpoca TakK, YTOOBI CHadaia MPOUCXOAMIIa BRIOOPKA TMOpasiene-
HUH cpasy 0e3 ydera TeX, Ui KOTOPBIX He CO3/aHBI 3aBKH. DTO MOXHO C/AEIaTh C TO-
MOIIIHIO KITFOUEBOTO CJIOBA €Xists.

select
n.HaumenoBanue
from
Iloapa3genenue n
where
exists(
select
1
from
3asiBka 3
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where
3.UJ1_Iloapasaeiaenne = n.AJI)

N3menennsiii 3ampoc OyAeT BBIMISACTh Tak (ONTHMHU3MPOBAHHBINA 3ampoc). Bpems
BBIMOJIHEHHUS 3TOTO 3arpoca coctapiseT Beero 0,015 c. Takum 006pa3om, 3aMEHHUB 3aITpoC
c distinct aHaJTOTUYHBIM 3aIIPOCOM C «EXISIS», MBI TOOMINCH YMEHBIICHHUS AIUTSIBHOCTH
MOJyYeHUs pe3yibTaToB Ooniee ueM B 12 pa3 3a cueT aHaJM3a MOCIEI0BATEILHOCTH BbI-
MIOJTHEHHMSI 3a1poca Ha cepBepe.

JJ1 AOCTHKEHUST ONITUMAITBHOW CTPYKTYpHI 0a3bl JaHHBIX HEOOXOAMMO COOIIOIATh
HOPMAJIM3aNHIO, TI0 BO3MOXXHOCTH Ha 3Tane (U3WYECKOTO MPOEKTHPOBAHHS MOIOHpATh
IUIS aTpuOyTOB THIIHI JaHHBIX, 3aHAMAIONINE MHHAMYM O0beMa MaMsiITH, MPeIIOYTH-
TeJIbHee BBIOMPATh YUCIOBBIC THITBI BMECTO CTPOKOBBIX M OMHApHBIX. COTJIacHO CIIpaBKe
MySQL, pa3paboranHoro kommanueir Oracle, BBIICISIOTCS CIACAYIONIME THUIBI ONTHMH-
3aIMM CTPYKTYpbI 0a3bl TaHHBIX [8]:

1. Onmumuzayus ob6wvemos Oaunvix. OHa 3aKIIOYaeTCs B YMEHBIICHHH OOBEMOB
JAHHBIX, XpPAaHUMBIX Ha JUCKE JUIS MpeAcTaBleHus Taomul. YeM MeHbIe 3aHUMAaeT Tab-
JIUIIA B TAMSITH, TeM ObICTpee MPOUCXOANUT paboTa ¢ 0a30il JaHHBIX.

2. Onmumuszayus munoe OanHblX. 3aKIH0YaeTCs B YCTPAHEHHUH W30BITOYHOCTH pas-
MEpOB THITOB JIAHHBIX.

[Tpu paspaboTke cucTeMbl BBIpabOTaHBI CICAYIOUINE MpaBHUia BBIOOpa TUIIOB IaH-
HBIX:

1. Tun yucnogvix oanHvix HEOOXOAUMO YCTaHABIMBATH UCXO U3 MPEANOIAraeMoro
MaKCHMaJIbHO BO3MOXXHOTO COAEPKMMOTO AaHHBIX. B ciryuae, ecim ecTh BO3MOXHOCTB
3aMEHUTh WHBIE TUIHI HA YHCIOBON 0€3 MOTEepPH CMBICIOBOW U CTPYKTYpPHOU IEIOCTHO-
CTH — CJIEIyeT CAeTaTh ITO.

2. Inst cmpokoeozo muna Oannbix HEOOXOJUMO BCETIa CTapaThCs 3aJ1aBaTh MHHU-
MajbHBIA pazmep. He cienyer Bce BpeMs yKa3blBaTh MAaKCUMAJIBHO BO3MOXKHBIN, B CIIy-
Yae, eCJIi COAEPKUMOeE He JI0 KOHIIa U3BECTHO, JIyUllle 3aPOCUTh YTOUHEHHE TPOCKTHBIX
MaTepHaJIoB.

3. Bunapuvie munvl OaHHbIX CIEIyeT MPUMEHSTH JIWIIb B PEIKUX CIy4asX, B OCO-
OCHHOCTH U1l XpaHEHUs IUIMHHBIX CTPOK CIEAYeT TIIATENHO H3yYUTh BO3MOXKHOCTH
XpaHeHUs TAaHHBIX B CTPOKaxX (PMKCHPOBAHHOTO pa3Mepa BMECTO HCIIOJIb30BaHUS OWHap-
HBIX THIIOB.

4. BeiBOObI

Jns IOCTHKEHHMS MAaKCHMAaJIbHOW IIPOM3BOAUTENBHOCTH BBIOJIHEHHUS 3alpoCOB
HE00X0IMMO HCKaTh 0ojiee dh(OEKTUBHBIC PEIICHUS, aHATU3UPYS MPOIECC BHITIOTHEHUS
3arpocoB cepBepoM. K mpumMepy, 0 BO3MOKHOCTH 3aMEHSTH 3aIllpoChl ¢ BHIOOPKOH 6e3
HOBTOpEHHH (C MCMOb30BaHUEM KiFoueBoro ciosa «distinct») 3ampocamu ¢ ucmonb30-
BaHUEM BKIIIOUCHHsI «EXiStS». Taxke MCIONb30BaTh MHIEKCHI IS TEX MOJEH, MO0 KOTO-
PBIM HIET 9acThli 0TOOpP, HAapUMEp, ISl KIIIOYEBBIX MOJIEH.
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Abstract. Article is devoted to the task of improving the efficiency of distribut-
ed databases. To increase query performance solutions must be sought by
analyzing the process of querying the server: replace queries with no sample
in repetition, use indexes to optimize the structure of the database at the stage

of physical design.
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Annomayus. B crarbe msjaraercs MeTomyuka BHempeHus Moayisa «DuHaHco-
BBIVI MEHEKMEHT» 13 KOHTypa «DVHAHCOBO-5KOHOMIYECKOE YIIpaBJIeHVIs»
KOPIIOpaTUBHOV MHAOPMAaIMIOHHO cucTeMbl «DrarMaH» Ha MalIVMHOCTPOU-
TeJIbHOM HpeAIpUATUY, CO3JaHHAs Ha OCHOBE OIIbITa BHEIpPeHVST KOHTypa
«Ynpasenue IIpou3BOCTBOM» TOVI XKe cucTeMbl. BHenpenme ocyinectsiser-
Cs1 € LIeJIBIO YAOBJIETBOPEHNSI KOHKPETHBIX MHMOPMAaIIMOHHO-aHAJIMTIYIECKMX
norpeOHOCTeNT pyKoBommreslent npennupusaTvsa. IDiaHupyrorcs paboTel, n
OIIeHVBaEeTCA OPVMEHTVPOBOYHASL CTOVMOCTD BHEIIPEHVISI MO JIS.

KatroueBuie ca08a: xopriopaTvBHBIE MHAOPMAIIMOHHBIE CUCTEMBI, (PVHAHCOBBIN
MeHe/pKMeHT, Business Process Management, yrpasiieHue, oljeHKa CTOVMO-
CTVI BHE[TPEHMSL.

1. BBenenmne

B coBpeMeHHBIX YCIOBUSX Pa3BUTHsI PHIHOYHOM 3KOHOMUKHU, U OCOOCHHO I100anu-
3anuu Ou3Heca, CKOPOCTh PEaKIMH Ha W3MEHEHUWs] BHEITHEW cpelbl SBISETCS ONHOW W3
OCHOBOIIOJIAraloIIUX COCTABIAIONIMX YCIeXa MPeANpusaTHs, MO3BOJISIIOMEH 00eceunTh
MaKCHMaJIbHO BBICOKHH YPOBEHb KOHKypeHTocmocoOHocTH. KoprnopaTtuBHble nHpOpMa-
LHOHHBIE CHCTEMBI SIBJISIOTCS BECbMa JNEMCTBEHHBIM MHCTPYMEHTOM IOBBILICHUS! OBICT-
POTHI pearnpoBaHus OPraHU3alUl Ha U3MEHEHHS BHEIIHEH CPEbl.

KoprniopatuBHble HHGOPMAIMOHHBIE CHCTEMBI MPEAHA3HAYEHBI U OPraHu3aluy U
KOOPAMHAIINY JAEATEIHbHOCTH BCEX MOAPa3IeiIeHNN U (MUIHAIOB KPYITHBIX MPEANPHITAN C
MTOMOIIIEI0 COBPEMEHHBIX TeXHOJIOTHH. OCHOBHOHM IENBI0 KOPIIOPATUBHON HMHGMOpPMAIIH-
OHHOM CHCTEMBI SIBJISIETCSI MAaKCUMU3AIUsI IPUOBLTN MPEINpHUITHs 3a cueT Haubomee 3¢-
(heKTHBHOTO KCIOJNB30BaHHS BCEX PECYpCOB KOMIIAHWH U TOBBIIICHUS KayecTBa MPUHH-
MaeMbIX YIpaBleHYeCKHX pemeHnid. Ha coBpeMeHHOM 3Tane pa3BUTHSI TEXHOJOTHUS pa-
00TbI B MHQOPMAIIMOHHOM CHCTEME JOCTYIHA JUIs TOHUMAaHHsI CIIELUAIMCTa HEKOMITBIO-
TEpHOW 00JaCTH W MOKET OBITh YCIIELIHO HCIIOJIb30BaHA Ul KOHTPOJS PYKOBOACTBOM
OpraHU3alyy IPOLECCOB, IPOUCXOAAIINX Ha NPEANPHUITUN U yIpaBieHus uMu. B Hacrto-
qIee BpeMs BecbMa aKTyallbHOW sBIseTcs: KoHuemnus Business Process Management
(BPM), peammsyemasi ¢ momombio IT-cpeicTB HOBOTO MOKOJIEHUS, TaKuX Kak Business
Process Management System (BPMS), B pamMkax KOTOpOil MEHEIKEPHI CaMH C ITOMOIIBIO
KOMITBIOTEPHBIX TpaUueCcKUX CPEACTB CO3Aal0T MOAETH HOBBIX On3Hec-mporeccos [1]. B
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pamkax koHuenuuu BPM cymiecTByeT uaes NOCTOSHHOTO (IEPMaHEHTHOTO) yIIydllIeHHs
OusHec-mporeccoB. B To ke BpeMsl KIacCHYECKHe KOPIOPATUBHBIE CUCTEMBI, TIOCTPOCH-
HbIE Ha IPUHIMIIAX TUIOBOTO MPOEKTUPOBAHUS C OpPHUEHTALMEH Ha mapameTpbl 00 Mo-
JENN TIPEANIPUATHS, TPOJOIDKAIOT OCTABATECA OCHOBHBIMHU CPENCTBAMHU aBTOMATH3ALMU
IIPOLIECCOB KaK MMPOU3BOACTBA, TAK U YIPABICHHUS.

B naHHOI cTaThe paccMaTpUBAETCs MPOLIECC BHEIPEHUS OJHOTO U3 MOJYJEH KOp-
NOpPaTUBHONH WH(POPMAUOHHON cucTeMbl «®dnarman», pa3paboTaHHON OTE4YeCTBEHHOU
kommanuen «MadocodT», cocrosimei U3 ceMH KOHTYpOB, KOTOpPBIE MOTYT padoTaTh U
camocrosTenbHo. Ha mpeanpustuy, B aBTOMaTH3allMd KOTOPOTO MPUHUMANN y4acTUe
aBTOpBI, MpoliecCc BHEAPEHMsI cucTeMbl dDaarmMaH Hadaiucs ¢ KOHTypa «YTIpaBJIEHUE MPO-
M3BOJICTBOM», KOTODBIM OBl Ipu3HaH HambOosiee HeoOXxomumbIM. [lpuumHO# BBIOOpA
JUIIB OAHOTO KOHTypa OBIIO JKeJaHWe PyKOBOJCTBA MPEANPHUATHS YHPOCTHTH MPOIECC
BHEAPEHUS] 1 MUHIMH3HPOBATh €r0 CTOUMOCTh. OTHAaKO, Ha JaHHBI MOMEHT, OTYETINBO
o0o3Hauymack npobieMa OTCYTCTBUSI HHCTPYMEHTOB BH3YyalM3alldH JBIDKCHHS ICHEX-
HBIX TIOTOKOB MPENPHUITHS U, KaK CJIEJCTBUE, HeJOCTaTOuYHAs WHPOPMUPOBAHHOCTh PY-
KOBOJMTENEH O (PMHAHCOBOM COCTOSIHUM 3aBoja. [103ToMy OBIJIO MPUHATO pELICHHE O
BHEAPEHUH B CHCTEMY YIPAaBIEHMS NMPEANPUITHEM AONOJHUTENBHO Moaynsa «duHaHCco-
BBI MEHEIKMEHT», ¥ ObLiIa CO3JaHa METOIMKA pean3alii PoLecca 3TOr0 BHEAPEHU.

Metoauka peanu3aluy pouecca BHeAPEeHUs Moayd «PUHAHCOBBIM MEHEKMEHT
KOHTypa «DHHAHCOBO-3KOHOMHUYECKOE YIIPaBIEHUE» KOPIOPATUBHON HH(DOPMALIMOHHOM
cuctembl «DmarmMan» pazpaboTaHa Ha OCHOBE aHAJIM3a OMBITA MPEIIIECTBYIOMIETO BHEI-
peHHSI KOHTYpa «YTpaBiieHHE MPOU3BOJICTBOMY» KOPIOPATHBHOW MH()OPMAIMOHHOW CHU-
creMbl «®narman» Ha paccMaTpuBaeMoM NpeanpusiTid. Llenbio pa3paboTku naHHOH Me-
TOJMKH SIBJIIETCS] COKpAIEHHE 3aTpaT BPEMEHHU U CTPYKTypHU3aLUs MPOLEcca BHEAPEHMUS.
KonTyps! 1 Moxynu cuctemsl «DiiarMan» OTHOCSATCS K KJIAacCy THUIIOBBIX IPOEKTHBIX pe-
menuit [1, c. 281], HO He ABIAIOTCS «KOPOOOUYHBIMI» B TPEOYIOT MO3TAITHOTO BHEAPEHUS
B TeueHue 6-9 mecsnes. OHM NpHUCTIOCAONUBAIOTCA U AOMMCHIBAIOTCS IS KaXKA0TO KOH-
KpeTHOro mpoekrta [3], mosToMy mpeiaraeMyr0 METOAUKY HENb3s CUUTATh aOCONIOTHO
YHUBEPCAIBHON, OJTHAKO OCHOBHBIE aCIIEKThI IPOLIECCA BHEAPEHUS B HEH YUTEHBI U MOTYT
HCIOJb30BaThCs B KAUECTBE OPUEHTHPA.

2. Pooin CIIenvaiMCcToOB M 3Tallbl BHEAPEHM MOAYJIsA

Brenpenue monynst « PUHAHCOBBIA MEHEHKMEHT» OBLIO MEPBOOUCPETHON 3aMaducii.
OTO JWIIb AT HA MyTH K KOMIUIEKCHOMY BHEJIPCHHIO CUCTEMBI, HO UMEHHO OH o0ecrie-
YHBACT YJOBJIETBOPEHHE HarboJiee OCTPBIX HA JIAHHBIA MOMEHT MOTPEOHOCTEN PYKOBOJI-
CTBa HCCJIEyeMOTO TPEAPHUSITHSL.

Jiis 2QPeKTUBHOTO YIIpaBIIeHUs MPEANPUITHEM €r0 PYKOBOAUTEISIM HEOOXOAUMO
MOHKUMATh, KaK U KyJla pacXoAyloTcs cpencTBa. BHeapsemblit Moaynb « DMHAHCOBBIN Me-
HEDKMEHT» KOPHOPATHBHON WH(OPMAIMOHHONW cucTeMbl «DiarMan» aBiseTcs ¢ dex-
TUBHBIM WHCTPYMEHTOM BH3YalU3allMd U OTCIICKUBAHUSA, & TAKXKEC KOHTPOJS U ONTHMHU-
3alid JBWKCHUS (DUHAHCOBBIX IOTOKOB MPEINPHUATHS, O0ECIEYMBAaET PYKOBOICTBO
MPEIIpPUATUS HA0OPOM OIIEHOYHBIX IMOKA3aTEeNel, OTPAKAIOIINX IIATSKECTIOCOOHOCTh U
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(hMHAHCOBYIO YCTOMYMBOCTH MPENNPUATHS, MTO3BOJECT peIiaTh MPOOIEMBbl OIIEPaTUBHOTO
U CTPAaTErnyecKoro IIaHWPOBAaHMS Ha BCEX YPOBHSX U MPEAHA3HAUEH AJIsl KOMIUIEKCHOT'O
ynpaBieHus (MHAHCOBBIMHU ITOTOKAMU MpeAnpusTUs [2].

s HanOosiee ycHemHoro BBeAeHUs MoAayisi «DUHAHCOBBI MEHEDKMEHT» HEeoO-
XOIMMO pa3paboTaTh MOAPOOHBIN IIaH BHEIPEHUS, OCHOBHBIE 3TAIlbl KOTOPOTO KPAaTKO
ONMCaHbl HIKE, U HA3HAUWTH JIUI], OTBETCTBEHHBIX 3a MPOBEACHUE Kaxoro dTamna. Cie-
IyeT OTMETHTh, YTO JIOJDKHA OBITh CO3[aHa T'PYyINIa BHEAPEHHs, OPraHU3YoIIas BECh
NpoIecc MOATOTOBKH paboThl Moaysa. CoctaB Ipymsl (pOJM CIIEHUATNCTOB) BHEAPSHHUS
npuBeAcH Ha puc. 1.

Pykosoaurens
IPY bl
I
TTOMOIHIK PYKOBOXHTENA
rpoekTa oT 3A0 «ITHpocodpT»

!

+ v ' ' i
DKCIIep T 1o KoHCynbTaHT Bromxeronor DKCITeP T 110 DKCIIEepP T 110
CTp aTertuecKoMy o KIIC padoTec TEeXHITUE CKIM
TUTAHH] O BAHHIO 1€ COHANOM BOIPOCaM

BHEZP €HI T

1
TToMOIHIIK

PaszpaboTka VcTpaHeHHe Pacnpenenesn AHaIH3 KIHMAaTa SKCTIEpTa 1o
CTPATErHYECKOIO BBIABICHHBIX € H KOHTPOJIb OpraHH3allHH, TEXHHYECKIM
IITaHa Pa3BHTHA, B TIpoIIecce HCIIOTHEHH KOMIIETEHITHIT BOTPOCaM

IITaHA peann3alin BHEIPEHHA OroTKeTa 10 HepcoHana, BHEP €HI LA

H3MEHEHHI, HENOIAN0K BHEJIPEHHIO CTPYKIYDEI

IIOJIHTHKH CHCTEMEL KHC, pacugTel YHpaBIeHH,
BHEJIPEHHA LOMOIIE B 1o MOTHBALHA, Oprasuzanud H
OpTaHH3allHH pECYPCHOMY o0yUueHHE, KOHTPOJIb
Iporecca 00eCIeueHHI0 OIIEHKA PabOTEL TEXHHYECKHX
BHEIPEHHA H IU1aHA IUIaHHPOBAHHE acIeKToB
00y4EHHH Pa3BHTHA H Kapbephl JIeATETBHOCTH
mepcoHana pearTH3auR TepcoHana IDYIIIEL

Pucynox 1. Cmpykxmypa epynnul eneopenus

PykoBoauTens Trpynmel COBMECTHO CO CBOMM IIOMOIIHHMKOM OT KOMITaHUU-
MIPOM3BOANTENSI KOOPAMHHUPYET AEHCTBUS BCEX MOAPA3JCICHUIN NMPOU3BOJICTBEHHON CH-
CTeMBI TI0 BHEJPEHUIO Ha MPEANPHUSTHH JaHHOTO MPOEKTa, Ha HETO BO3NAraroTcst QPyHK-
UM CBOEBPEMEHHOTO OCYIIECTBIICHUS 3aIUTAHUPOBAHHBIX Pa0OT MO MPOEKTY IMPH BBICO-
KOH pe3yJIbTaTHBHOCTH BHEIPEHUS HOBOM MH()OPMAIMOHHON CHCTEMBI W BBITIOJTHEHUS U
coOmroenust Oropkera. PykoBomuTeneM Tpymimbl BHEAPEHHUS MpeiaraeTcd Ha3HAUYNUTh
JTUPEKTOpa 0 SKOHOMHUKE 3aBOJIA.

Tenepb paccMOTPUM OOSI3aHHOCTH, BO3JIOKEHHBIE Ha KaXKAOTO U3 YYaCTHUKOB, BXO-
JIIIUX B COCTaB IPYIIIBI BHEIPEHUSI.

1. DKcmepT Mo cTpaTernueckoMy IUIAHUPOBAHHIO OCYLIECTBIAET pa3paboTKy cTpa-
TErHH Pa3BUTHA MPOM3BOJICTBEHHOW CHCTEMBI, CTPATETUYECKUN TUIAaH Pa3BUTHUS M TUIAH
peanuzanui U3MEHEHUH, ONpeelsieT MOJIUTHKY 110 BCEM HaIpaBIICHUSAM BHEIPEHUS HO-
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BOIl CHCTEMBI OIEPAaTUBHO-IIPOM3BOJCTBEHHOIO IUIAHUPOBaHUs. JaHHYIO JOIKHOCTH
3aliMeT TEXHUYECKUN TUPEKTOP 3aBOJA.

2. Koncynsrant mo KHUC peanusyer (QyHKIIUM HAyYHOTO OOECIIEUEHHs Pa3BHTHS,
OBICTPOrO PELICHUs] TEXHUUECKUX MPo0sIeM, BOSHUKILINX B X0J€ BHEAPEHUs HH(pOopMaIy-
OHHOM cHCTEMBI. B KauecTBe KOHCYIBTAaHTOB BBHICTYHIAT pa3padoranku KUC «Dmarmany.

3. DKcHepT 1Mo TEXHUYECKUM BOIPOCcaM BHEIPEHHsI KOOPAWHHUPYET paboTy cOTpya-
HUKOB OT/e)Ia WH(OPMAIMOHHBIX aBTOMATHU3UPOBAaHHBIX cucTeM ynpaieHus (MACY)
3aBOJ]a U KOHTPOJUPYET AEATENbHOCTh TPYIIIBl BHEAPEHUS B €€ TEXHUUYECKHUX ACHEKTax.
JlaHHYyI0 JOJKHOCTB 3aliMET 3aMECTUTENb TEXHUYEecKoro aupekropa no MACY.

4. TIoMOIIHUK JKCIEpTa M0 TEXHUYECKHM BOIIPOCaM BHEAPEHHSI — COTPYAHHUK OT-
nema NACY.

5. BIOJKETONIOT OCYIIECTBIIICT paclpeaciieHne W KOHTPOJIb WUCIIOJIHEHUs OroKeTa
no BHenpernto KUC, BemeT pacdeTsl O pecypcHOMY OOECTIEUeHHIO IUIaHa Pa3sBUTHS U
peanu3annm, COCTaBICHUIO OIOJKeTa, pa3padaThiBaeT MPEIOKEHUS 10 CTUMYJIHPOBa-
HUIO TpyJa PYKOBOJHUTENEH W MCIONHUTENEH MporpaMM. 3aiadn OrOKETOoJIora BBIIOJN-
HUT TJIaBHBIA OyXraiTtep 3aBoja.

6. DKcrepT 1Mo paboTe ¢ MepCOHaIOM 3aHUMAETCS aHAJIM30M KIMMaTa OpraHu3aLuH,
KOMIIETEHIIUH NepCOHANIa, PAllMOHAIBHOCTH CTPYKTYPBI YIIPABIEHUS, METOJOB CTUMYJIH-
POBaHMS TPyAa U MOTHUBAIMK PaOOTHHKOB, CUCTEM IUIAHMPOBAHMS, TAKXKe OLICHKOH pe-
3yJBTaTOB paOOThl PA3IMYHBIX TPYMI MEPCOHANA, CUCTEM OOyYeHHs, TIOATOTOBKH H TIe-
PEenoArOTOBKH KaJpOB, CHCTEMBI TUIAHUPOBAHUS Kaphephbl IEPCOHANA, CHCTEM COIHAb-
HOM 3alIMIIEHHOCTH Pa3InYHbIX TPYII epcoHaia. DKCIEepToM Mo paboTe ¢ IepcoHanoM
npearaeTcs Ha3HaYuTh AUPEKTOpA T10 IepCOHATY 3aBOAA.

Crenyer OTMETUTH, YTO MPOLECC BHEAPEHHUS MOAYJIS OyAeT MPOXOIUTDH O] HETo-
CPEICTBEHHBIM PYKOBOJCTBOM M KOHTPOJIEM AMPEKTOPA 3aBOAA, OT KOTOPOIO0 BO MHOTOM
3aBHCHT YCHEIIHOCTh pealu3aluy NpoekTa. OH HEMOCPEICTBEHHO HE BXOIUT B COCTaB
IpyNIbl BHEAPEHUS, HO SBISIETCS TJIAaBHBIM COBELIATENBHBIM OPraHOM, 0€3 KOTOPOro He
MIPUHUMAETCS] HA OJTHO Ba)XKHOE PEIICHNE TPYTIITHI.

Hauunate npouecc BHeapeHuss MoAyJsi «DHUHAHCOBBIA MEHEIKMEHT» CIELYET C
peleHns O0IMX TEXHUIECKUX BOMPOCOB MO PYKOBOJCTBOM IKCIEPTa MO TEXHUYECKUM
BorpocaMm. Ha manHOM aTare mpeamonaraercs mpuoOpeTeHne cepBepa U HOBBIX MEPCO-
HaJIbHBIX KOMIIBIOTEPOB, a TaK)K€ YCTaHOBKAa HEOOXOOMMOro MpOrpaMMHOro obecrede-
HUsI Ha pabouyue MecTa CIIeUalIiCTOB.

3areM 1oJx PyKOBOACTBOM 3KCIEpTa IO paboTe C MEPCOHATIOM CIIELyeT IPOBECTH
oOyuenue nepcoHana. K mpomeccy oOyueHHs ciieayeT MOAXOAUTh C MaKCHMAaJIbHBIM
BHUMaHHEM, TaK KaK OT €ro KayecTBa B HaMOOJBIIEH CTENIEHHW 3aBHCHUT pe3yJbTaT Mpo-
1ecca BHeJIpeHHs U JlabHelas paboTta cucreMsl. [lepen Haganom o0ydueHHs COTPYAHU-
KOB HEOOXOJMMO COCTaBHUTH IUIaH UX PabOTHI M MEepevyeHb MX HEMOCPEICTBEHHBIX 00s-
3aHHOCTEH, MCXOs W3 KOTOPBIX CJIEOyeT CTPOUTh MHAMBHIYAJbHBIA IUIAaH OOydeHHS
Ka)XIIOTO COTpyIHHMKa. B ciydae coBmageHusi o0s3aHHOCTEH OTAEIBHBIX PaOOTHUKOB,
npu 00y4eHHH MX clefyeT OObeIUHHUTh B IPYIIIBI, KOJIWYECTBO YJICHOB KOTOPHIX HE Oy-
IyT TIPEeBBINIATh 2—3 YellOBEeKa, YTO MO3BOJHUT CHHU3WTH 3aTpaThl Ha 0Oy4YeHHE W COKpa-
TUTH €ro o0myro (B paMKax MPennpHsTHs) JIMTEIBHOCTD 110 CPABHEHHUIO C WHAWBHIY-
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IBbHBIM 00y4YEHHEM, U MPH 3TOM HE CHH3HUT KauyeCTBO BOCTIPHATHUS WHPOpPMALUH 00yYa-
embiMu. OOyYeHHe TpeiaraeTcsi MpOBOIUTH B JBa dTarna. Ha mepBom aTare Bce crerma-
JUCTHI, pabOTaIINe ¢ MOIYJIEM, OCBOSIT OCHOBHBIE U OOIIEBOCTPEOOBaHHBIE €r0 (PYHK-
oA, 3aTeM T0CIe CaMOCTOSITEIHPHOW paboThl C MPOOHON BEpCHEH CHUCTEMBI TOCICIYET
BTOPOM 3Tam 0OyYeHHS, B X0Ae¢ KOTOPOTO paOOTHHUKH OyIyT MPHOOPETaTh HABBLIKUA BBI-
IMMOJIHCHHUS CBOUX HETIOCPCACTBCHHLIX O6H33HHOCTCI7[ 1 110JIy4aThb y CIICUaJIMCTOB KOMIIa-
Huu «MHpocohT» OTBETHI HA BO3HUKIIUE B X0 pabOThl C MPOOHON BepCHEil BOIPOCHL.
3aBepiieHHEM TMpolecca OOy4eHHsl CTaHeT clada 5K3aMeHa PYKOBOIHUTEIIO TPYIIIBI
BHeapeHus: oT komnanun «HMudocodT», KoTOpeIid Hanboaee MPOPECcCCHOHAIEHO CMOXKET
OIIEHUTh KOMITIETEHTHOCTh OOYYEHHBIX PaOOTHUKOB.

CrnenyrommM 3TaroM JO0KHO CTaTh TECTUPOBAHUE CHUCTEMBI, BBISIBJICHHE HEIOCTAT-
KOB ¥ TIOCJIEAYIOIas J0padoTKa CUCTEMBI. 3aTeM KOHCYJBTaHT [0 KOPIOPATHBHBIM HH-
(hopManMOHHBIM CHCTEMaM COBMECTHO C PYKOBOJUTENEM TPYIIIBI BHEIPECHUS TIOCIIE TPO-
BEPKH TOTOBHOCTH CHCTEMBI U ONBITHOW AKCIUTyaTallly AOJDKHBI IPUHATH PELICHUE O Ka-
YECTBE MPOBEACHHBIX MEPONPUATUH U YTBEPIUTH MOPSIOK BBOJA UCXOJIHBIX JAHHBIX B
cucTeMy. 3aBepLIAlOIUM 3TAalOM CTaHET MOJNHCAHWE PYKOBOIUTENEM MPEANpPHUITHS
MpHKa3a O Havaje MPOMBIIUICHHOW SKCIUTyaTallud MOTYJIS.

B Tabn. 1 mman BHeapeHus Moayis « DUHAHCOBBIA MEHEIXKMEHT» MPHUBENEH C yKa-
3aHHEM OXKUIa€MBIX JITUTENFHOCTEH KaXkIOTO U3 ITATIOB.

Tabnuya 1. [Tnan enedperusi MoOyis « DUHAHCOBLLIL MEHEONCMEHIY

Oran Hauvano 3aBepuieHUe OTBETCTBEHHBIH
pabor pabor

1. Pewenue obwux mexnuuecxkux | 15.01.2015 21.03.2015

60MpOCO8

1.1. YcranoBka, Hactpoiika B/l na | 15.01.2015 20.02.2015 Okcnepr Mo TEXHH-

JEMOHCTPALIMOHHOM CepBepe YEeCKUM  BOIIPOCaM
BHEJIPEHHS

1.2. Tlpuobperenue u BBOA ceppe- | 15.01.2015 20.02.2015 DKCHepT MO0 TEXHU-

POB [UIsl IPOMBILUICHHOH 3KCILTya- YecKHUM  BOIpOCaM

TaluH BHEPECHUS

1.3. YcranoBka cucremsl Ha pabo- | 21.02.2015 27.02.2015 [ToMoIIHUK PYKOBO-

YUX MECTaX TPYyMbl BHEIPEHHUS JITENsT TIPOeKTa OT

(eMOHCTpaOHHBIN cepBep) MIPOMU3BOIUTEIIS

1.4. YcranoBka cucteMsl Ha pabo- | 27.02.2015 06.03.2015 OKcnepT 1o TEXHH-

YUX MECTaX KIIOYEBBIX IpeaMeT- YECKUM  BOINIPOCaM

HBIX CHELWAIUCTOB B MOJpaszese- BHEJIPEHUS

HUSX (JIEMOHCT. cepBep)

1.5. YcraHoBka cucremsl Ha Bee | 27.02.2015 21.03.2015 OKcnepT 10 TEXHH-

paboune MecTa IOJb30BaTeNeH YECKUM  BOINIPOCaM

I'PII3 Ha cepBepa MPOMBIIIJICHHOM BHEJIPCHUS

TPYIIIBI
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Tabnuya 1. (npodondicenue)

Hauano 3aBepIeHne OTBETCTBEHHBIN
pabot pabot
2. Obyuenue 07.03.2015 30.04.2015
2.1.  OOyuenne cnenuamuctoB | 10.02.2015 28.02.2015 KoncynpranT 1o
TPYTIIEI BHEAPEHUS KucC
2.2. OOyuenue Bcex momb3oBate- | 22.03.2015 30.04.2015 DkcnepT 1o padbote ¢
nen MEPCOHATIOM
3. 3aepyska ucxoownwvix dannvix ¢ | 01.03.2015 03.03.2015 DKCIepT M0 TEeXHH-
cnpagounuky  6asvl  OAHHBIX HA YECKUM  BOIIPOCaM
OCHOB8€ 3aNOIHEHHBIX CIPYKMYD BHEJPEHUS
4. 3axpennenue omeemcmeennvix | 04.03.2015 09.03.2015 DkcnepT Ho crpare-
3a 6800 U COOepIHCaAHUE OAHHBIX 8 TUYECKOMY  TUIAHH-
CHPABOUHUKAX Pecypco8 u KOHMp- POBaHUIO
azeHmo8 u ymeepicoenue Heobxo-
OUMBIX NONOXHCEHUU U pezlameH-
MO8 NO NPeONPUAMUIO.
5. Hacmpotixa 01.02.2015 05.03.2015 OKcnepT 10 TEXHH-
YECKUM BOIIPOCaM
6. @opmuposanue coenacosannoeo | 22.02.2015 10.04.2015 PykoBoauTennb
nepeunsi KpumuiHulx 00pabomox TpyTIBI BHEAPEHUS
cucmemvl, BbIAGIEHHbIX 8 X00e
00yueHus epynnvl GHeOpeHUs
7. Peanuzayus xpumuunvix ¢ynx- | 11.04.2015 27.04.2015 Koncynbrant 1o
YUOHABHBIX 00PabOmMoK KUC
8.Coaua-npuemra peanusosannvix | 28.04.2015 30.04.2015 PykoBomurens
oopabomoxk IPYIIIBI BHEAPEHUS
9. Ucnpaesnenue gosmooicnwix owu- | 11.05.2015 30.05.2015 Koncyspranr 1o
ook Kuc
10. Iloozomoexa k asmomamusu- | 01.03.2015 15.05.2015 PyxoBonurens
POBAHHOMY 6800) HAYATLHLIX OAH- TPYIIIEI
HLIX 6 cucmemy Ond 3anycKka 8
NPOMBIUUIEHHYIO IKCHIYAMAYUIO
10.1. ®opmuposanue crpykTypsl | 16.05.2012 30.05.2015 DKCHepT Mo TEeXHU-
HayaJIbHOM 3arpy3ku B b/ YECKUM BOIpOcaMm HU
HOMOIIHHK PYKOBO-
JATEIIS IPOSKTa
10.2. Paspaborka mponenyp mo | 01.06.2015 01.07.2015 DKCIepT M0 TEeXHH-
ABTOMATU3UPOBAHHOI 3arpy3Ke YECKUM BOIIPOCaM
10.3. 3anosHeHue crpykryp | 01.06.2015 01.07.2015 [TomorHuK 3KCTIEp-
HAYaJIbHOH 3arpy3Kd HCXOIHBIMH Ta MO TEXHUYCCKUM
JaHHBIMHU BOIIpOCaM
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Tabruya 1. (oxonuanue)

Hauano 3aBepIeHne OTBETCTBEHHBIN
pabot pabot

10.4. 3arpy3ka ucxoasslx panaeix | 02.07.2015 12.07.2015 ITomomuuk 3kcnep-
B b/l Ha OCHOBE 3alOJIHEHHBIX Ta MO TEXHUYECKUM
CTPYKTYp BOIIpOCaM
10.5. IIpomepka pesyabTaToB 3a- | 13.07.2015 28.07.2015 DKCIepT Mo TEeXHH-
IPY3KH Ha MOJIHOTY U CBA3aHHOCTh YECKUM BOIPOCaM
JaHHBIX
11. Ilposepxa zomoenocmu cu- | 01.08.2015 18.08.2015 [ToMoIIHUK PYKOBO-
cmemul JIUTEIsT TPOEKTa OT
MPOU3BOAUTEINS
11.1. OxonuarenpHas nposepka | 01.08.2015 30.08.2015 PykoBomurens
IPOXOKICHUS PETIAMEHTHBIX KOH- IPYIIIBI BHEAPEHUS
TYPOB C YYETOM BBIIa4H OTYCTHBIX
dopm
11.2. OnbitHas skciutyatanus mo- | 01.09.2015 15.09.2015 OKcnepT 1o TEXHH-
IyJist YECKUM BOIIPOCaM
12.  Aemomamusupoeannwiti 6600 | 16.09.2015 18.09.2015 DKCIIepT M0 TEXHH-
HAYATbHBIX OAHHBIX 8 CUCTHEMY YECKUM BOIIPOCaM
13. Hauano npomwviwnennou sxc- | 19.09.2015 PykoBoaurens
nayamayuu Mooyna IPYNIBl  BHEIPEHUS,
PYKOBOIHTEIH TIOJ-
paznenenui

3. CTouMoOcTs BHEIpEHMsI MO JIs

OneHka 00meld CTOMMOCTH BHEApPEHUsS MOAyiIs «DUHAHCOBBIM MEHEIKMEHT» Ha
paccMaTpUBacMOM MPEANPHITHN MPEACTaBIcHa NaHHbIMEU Tabn. 2. Cleayer 3aMeTHTh,
YTO BCE CTAThU 3aTPaT 3a UCKIIOUEHUEM PACXO/0B Ha OIIATY TPYAa AOCTATOYHO YHUBEP-
CaJIbHBI M, KaK CJIEJACTBHE, aKTYaIbHbI 11 MHOXECTBA JAPYTUX MPEIIPHSTHIA.

KoHKpeTHbIe 3HAYCHHUS B CTAThIX 3aTPaT PACCUUTAHBI CICAYIONIMM 00pa3oM. 3aTpa-
ThI Ha MprOOpeTeHre MOAYIs « DUHAHCOBBIH MEHEPKMEHT» OMPEICISIOTCS IEHOH 3TOro
MoyJist. Pacxospl Ha OIIIaTy TpyAa COOCTBEHHBIX COTPYIHHKOB MPEICTABISIOT COOOM
Haj0aBKy K 3apa0OTHOW IjIaTe, UCUUCIIAEMYI0 KaK MPOICHT OT OCHOBHOW 3apab0OTHOM
IUIATBl KOHKPETHOT'O COTPYIHHKA 3aBoja. BenwunHa naHHON Haj0aBKU BapbHpyeETCS B
TEUEHUH CPOKA BHEIPCHHS MOJYJSI, B 3aBUCHMOCTH OT CTCMCHH YYacTHS KOHKPETHOTO
COTpY/JIHHKA B MPOBOJUMOM B COOTBETCTBYIOUIHMI MECSI[ dTare Mporecca BHEIPCHHS.
Pacxozpl Ha OIUIaTy TPy/a CIEIHAINCTOB CTOPOHHUX OPraHM3alliil CKIIAIbIBAIOTCS Kak
CyMMa 3apa0OTHBIX IUIAT MOMOIIHUKA PYKOBOIMTEIS IPOEKTA OT MPOU3BOIUTEIS U KOH-
CYJIbTaHTa M0 KOPIOPATHBHBIM HH(POPMAIIMOHHBIM CHCTEMaM, BBIIJIAYMBACMBIM 3aBOJIOM
B MIEPUO/] PeaTH3aIliH MPOCKTa BHEIPEHHSI.
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Tabnuya 2. CymmapHbvle 3ampamvl Ha 6HeOpeHue MOOYIIsL
« DUHAHCOBDLIL MEHEDHCMEHM»

Cmamusa Ob6vembl punancuposanusi. moic. pyo.
sampam

4
=
]
=3
-]
)

Tlpuobpe- 150 - - - - - - - - 150
meHue Mo-
oyna

Pacxoowv
Ha onnamy
mpyoa:
—cobctBen- | 27.65 | 5825 | 525 | 459 | 452 | 4225 | 379 | 37.2 | 33.55 | 3804
HBIX CIICIIHN-
QJINCTOB

— crenua- 85 85 85 85 85 85 85 | 85 85 765
JIMCTOB CTO-
POHHHUX
opraHuza-
JE850%1
3akynka 108 11 1150 | 1150 - - - 20 - 2439
Mamepua-
7108 U 060-
PYOo8aHus
3ampamoi - - 5 5 5 5 5 5 5 35
Ha memoou-
4ecKyio
no0oepacKy
Hroro:

370.65
154.25
1292.5
1285.9
135.2

132.25
127.9

123.55
3769.4

147.2

Crnenyrolieii craTheil 3aTpar sBIsSETCs 3aKylka MaTepUaIoB U 000pyAOBaHUs, CTOH-
MOCTh KOTOPOTO IpHBeneHa B Ta0I. 3. CTOMMOCTh HIXKEIIEPEUUCIEHHOTO 000PYI0BaHUS
MO/ICYNTaHa Ha OCHOBE CPEHEH PHIHOYHOW IIEHBI TaHHBIX TOBAPOB.

ITocnenueli crarbeil 3aTpar sBIsSETCS METOAMYECKAs MOAJIEPHKKA peau3alii MPOeK-
Ta BHEAPEHUS, B CTOUMOCTh KOTOPOW BKJIFOUEHA OPTaHU3aIlUsl CEMUHAPOB JIJIsl COTPY/THH-
KOB Y TIOJIrOTOBKA MEYaTHOU MPOYKIIMH BUJEC UHCTPYKIUI 1 PEKOMEHIaIuii 1o padoTe ¢
HOBBIM MOJTyJIEM.

Kak BumHO 13 Tabi1. 2, cyMMapHasi OpHEHTHPOBOYHAS CTOUMOCTD BHEAPEHUS MOy IS
«DrHAHCOBBII MEHEKMEHT» cocTaBuT 3 769 400 pyOieii.
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Tabnuya 3. Cmoumocms mamepuanos u 060py006ans

CraTtbs 3aTpar ‘ CTONMOCTB, KomnyectBo, mr.  Cymma, ThIC.pyO.
THIC. PyO.

Cepsep 80 1 80
[Iporpammuoe obecnieuenune st 28 1 28
cepsepa

Wi-Fi Touka nocryma DrayTek 11 1 11
Vigor2930n

Kommsiorepst 20 100 2000
[Iporpammuoe obecnieuenne st [TK 3 100 300
HHpopMaIMoHHbIE SKPaHbI 10 2 20
Hroro 2439

4. OxxnmaeMsbIit 3¢pdeKT OT BHeApeHMsT MOy s

Buenpenne momyns «DUHAHCOBBIM MEHEPKMEHT» IO3BOJUT aBTOMATHU3UPOBATH
CJICYIONINE MPOIECCHI:

— pa3paboTKa M aHaJIN3 UCIIOTHEHHSI OI0KETOB BCEX YPOBHEHH;

— COCTaBJICHHWE W KOHTPOJb HCIIOJIHEHUS IUIATeKHBIX KaleHIapen;

—  UEHTPAIM30BaHHBIA KOHTPOIb UCXOIAINX TUTATEXKEH;

— TpoBelcHUE (PUHAHCOBOTO aHANIM3a, pacueTa (PUHAHCOBBIX MOKa3aTenel Ha oc-

HOBE (DAKTHYECKUX U MPOTHO3HBIX JIAHHBIX.

B opranuzanuoHHOM IUIaHe BHEApPEHHE MOAYJNS «DHUHAHCOBBIM MEHEKMEHTY IM03-
BOJTUT:

—  CHHUBUTH TPYJOEMKOCTh BBIMOJIHEHUS aBTOMATH3UPYEMBIX TPOIECCOB;

—  yHH(UIMPOBATH JOKYMEHTOOOOPOT, MPAKTUYECKHA TMOJHOCTHI HCKIIIOYUTH W3

Hero OyMaKHbIC HOCUTEIIN;

—  YMCHBIIUTH MMOTPESOHOCTH B MIEPCOHAIIE;

— 3d¢ekTuBHEe UCII0JIb30BaTh CPeCTBa (DOH/IA OILIATHI TPYIA.

[IpemnoxeHHbIE MEPBI MO3BOJIAT YAOBICTBOPHTH HAWOOJEe CYIECTBEHHbIE UHGOP-
MaI[MOHHO-aHAIMTUYECKHE MOTPEOHOCTH PYKOBOJCTBA MPEANPUSATHS, CBSI3aHHBIE C OT-
CJIC)KMBaHHEM JIBU)KCHHSI ()MHAHCOBBIX MOTOKOB, BBHIMOTHEHHWEM (UHAHCOBOTO aHAIH3a,
pacueToM (UHAHCOBBIX MOKa3aTesieil Ha OCHOBE (haKTHUECKMX W MPOTHO3HBIX JaHHBIX. C
JIOCTaTOYHO BBICOKOW CTETICHBIO YBEPEHHOCTH MOKHO OKHJIaTh TOBBINICHUS KOHKYpPEH-
TOCTIOCOOHOCTH pacCMaTPUBAEMOTO TPEIIPHUATHS 3a cueT Oosiee 3(PPEKTHUBHOTO U KOM-
METEeHTHOTO YIPaBJEeHHUsl, OCHOBAaHHOTO Ha aHajm3e OoJiee MOJHOTO M CTPYKTYPHPOBaH-
HOTO Ha0Opa MCXOHBIX JTAHHBIX.

5. BaxiIrouenme

HznoxeHa METOJMKa BHCAPCHUSA MOLYJIA «DUHAHCOBHIN MCHCIZKMCHT» U3 KOHTYpa
«DUHAHCOBO-?KOHOMHYECKOE YOpaBJICHUC» KOpHOpaTPIBHOﬁ PIH(I)OpMaL[HOHHOfI CHUCTEMBI
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«®narman» Ha MAIIMHOCTPOUTEIHHOM MPEIIPUITHH, CO3/IaHHAS HA OCHOBE ONBITA BHEII-
pEeHHsI KOHTYpa « YTIpaBJeHHe IPOU3BOJACTBOMY TOU ke cucTeMbl. OnpeneseHs:

1) coctaB TpymIibl BHEAPEHUS U 0053aHHOCTH WICHOB 3TOM TPYIIIIBL;

2) mina" paboT MO BHEIPEHHIO, BKIFOYAIOMIMKA STalbl WX IIUTEIHHOCTH M OTBET-
CTBEHHBIX 33 peaTu3aIiio padoT KaXI0TOo JTara;

3) OpUEeHTUPOBOYHASI CTOMMOCTh BHEJIPEHUS MOTYJIS;

4) oxwuaeMble TIPOU3BOICTBEHHO-9KOHOMHUYECKHE 3((DEKTHI OT pe3ynbTara BHEApeE-
HUS MOIYJISL.

Martepualnbl CTaTbl MOTYT CIY>KUTh OPHUEHTHPOM JJI CICHUATUCTOB, PELIAIOLINX
BOTIPOCHI YIIYUIIIEHHUS IPOIIECCOB YIPABIECHNUS Ha COOCTBEHHBIX MPEIITPHUATHSX.
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Hexpacoe Muxaun Bacunveguu, MarucTpaHT Ps3aHCKOT0 rocy1apcTBEHHOTO pauOTEX-
HUYECKOTO YHUBEPCHUTETA.
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Methodics of the Cost Estimates for the Introduction
Module of the Corporate Information Management
System at an Engineering Enterprise
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Abstract. The article describes the methodics of introduction of the module
"Financial Management" from the circuit "Financial and economic govern-
ance" corporate information system "Flagman" at an engineering enterprise,
founded on the experience of introduction the circuit "Production Manage-
ment" of the same system. Introduction is carried out to meet the specific in-
formation and analysis needs of the enterprise managers. Planned work, and
estimated the approximate cost of introduction the module.

Key words: corporate information systems, financial management, Business
Process Management, management, estimation cost of introduction

JInteparypa
[1] Belov V. V., Chistjakova V. I. (2013) Proektirovanie informacionnyh system.
Moscow: Izdatelskij centr «Akademija». (In rus.)

[2] Akperov I. G., Smetanin A. V., Konopleva I. A. (2014) Informacionnye tehnologii v
menedzhmente : uchebnik. Moscow: NIC INFRA-M. (In rus.)

[3] Trubochkin A. A., Malygin E. O., Nikulchev E. V. (2012) Ocenka jekonomicheskih
resursov pri upravlenii programmnymi proektami. Ekonomika. Nalogi. Pravo, 3,
206-212. (Inrus.)

497



Onexrponsst Xy pHai Cloud of Science. 2014. T. 1. Ne 3
http:/ /cloudofscience.ru

X035AMCTBEeHHBIV NOPsSAA0K B bpurtanum
B XVIII - Hauasne XX BB. O npuunHax Kpusmca
Kanurtaansma «HysieBas gerpeccvsi»

I.T. Ilono8

MockoBckuil mexHoA02UHecKUtl UHCHIUMYm
119334, e. Mock6a, Jlenunckuti npocnekm, 0. 38a
e-mail: GGPopov2009@mail.ru

Annomayusa. Hacrosimas craTesl MOCBsIeHa PacCMOTPEHUIO VHCTUTY-
IMOHAJIbHO-UJIeOJIOTUYeCKUX ITPUYMH KPU3UCOB PBIHOYHOIO XO34VICTBa. AB-
TOp obOpamaeTcs K aHaIM3Y OAHHBIX II0 SKOHOMITIECKOMY pas3BuTvio bpwura-
Hym B XVIII - mau. XX BB. BeyiBuHyT Tesuc, uto Benmkas gernpeccnst nMeer Te
’Ke KOpHM, 4TO M CIafl B KaIUTaIMCTIYecKO 5KOHOMUKe TI0CiIeTHel YeTBep-
™1 XIX B. — HempoHoplLMOHaJIbHOe pacIipesielieHle JI0XOI0B MeXIy HaeM-
HBIMV paOOTHMKAMM VI IIPEIIIPVHVIMATEISIMIA.

Katrouebrie cro6a: Bervkas mempeccyist, KalMTaIn3M, KjIaccudecKas HOIATIYe-
CKas 3KOHOMUS, ITPOMBIIIUIEHHBINI IepeBOPOT, MHCTUTYIIMOHAIbHAS 3KOHO-
MUKa.

1. BBemeumue

B coBpemenHOI Hayke M MOJUTHKE OOOCTPUINCH KPU3UC U AUCKYCCHS B acIEeKTe
NPOTHUBOCTOSIHUS IBYX CHCTEM B3TJISIOB HA Pa3BUTHE OOLIECTBA — HEOKOHCEPBATUBHOTO
U COLUAI-TNOEPaIbHOTO, YTO 00YCIOBIEHO MUHYBIIUM TTI00aTbHBIM (PMHAHCOBBIM KPH-

3MCOM U €r0 MOCIEACTBUSAMHU . | JTaBHBIE BOIPOCHI, BOKPYT KOTOPBIX HIYT CIIOPHI, CTOIh
K€ JpEBHME, KaK U pa3yMHas >KU3Hb UEJIOBEUECTBA, KTO U CKOJIBKO JTOJKEH OTIaBaTh
CPEJCTB Ha OOIIECTBECHHBIE HYX/IbI, U KTO, CKOJIBKO ¥ ITOYEeMY JIOJDKEH MONIyYaTh CPEIICTB
Ha JKU3Hb.

He tax gaBHO Bhinura kaura JIx. Cturiuna u Jluaasr buinmec «BoitHa cTOMMOCTBIO
B TPH TPWUTHOHA JTOJITIAPOBY, ITOCBAMIEHHAS pacXxoaaM Ha BoitHy B Mpake [16]. ITomyun-
soch Tak, 9To CIIIA TOIRKO Ha BTOPYIO HPAKCKYIO KaMITAHUIO TTOTPATHIIHA TOPSIKA 3 TP
JoJutapoB, uto Ha 20-25% Oonbliiie, yem BoeHHbIe pacxonbl CILIA B Teuenue Bcelr Bro-
POl MUPOBOI BOWHBI, €CIIM CPABHUBATH I10 MAPUTETY MOKYMATeIbHONW CIIOCOOHOCTH J0J-
Jap TOTO BPEMEHH C AOJUIAPOM CETOAHSIIHUM. TOIBKO B XOJ€ BTOPOM MPaKCKOW BOHBI
aMEPUKAHCKOH apMHM TPOTUBOCTOSI HAMHOTO Ooliee CaOblii MPOTUBHUK, HEKEIN HM-
nieparopckas Jmonus u HarpcTckas ['epmanmst.

' Ha TeMy 3TOM JUCKyccHU cM.:. HepaBeHCTBO JOXOI0B M SKOHOMUYECKHM POCT: CTPATETUU BBIXOAA U3 KpHU-
3uca / mox pea. A. Bysramuna, P. Tpay6-Mepua, M. BoeiikoBa. — M : Kynberypras peostonus, 2014.
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Pacxozpsl rocynapcTBa yBEIMUMINCH, IO CPAaBHEHHUIO ¢ HadaioM XX Beka, B pasbl,
npu 3ToM 3((HEKTUBHOCTH FOCYJapCTBEHHOIO amapara He BCETJa pocia B COOTBETCTBUU
C YBEIIMUYEHUEM pPacXof0B, a B ciayyae ¢ Poccuell MOKHO FOBOPHTE O KpU3HCE TOCYyIap-
CTBA KaK y4aCTHHKA YKOHOMUYECKUX OTHOILEHHUH B OOILECTBE, €CIM 0OPATUTHCS K OIBITY
IIPOILIOTO BEKA.

[Tpobnema 3akirouaeTcsi HE TOJIBKO B TIEPEOIIEHKE POJIM TOCYAAPCTBA, HO H B CYLIHO-
CTH CaMOM MHAYCTPUAJIIbHOW LIMBWIM3ALHUU, KOTOPAsi, B OTJIMYUE OT arpapHOi LIMBUIIU3a-
[I1H, OMUPACTCS Ha CPaBHUTEIBHO OBICTPHIA AeMOrpadUuecKUil POCT U CTPEMUTENBHYIO
ypOanuzanuio. Te cTpaHbl, B KOTOPHIX JeMOrpapuyecKuid pocT MPEeKpaTHIICs HEe3aJ0JIro
nocie Bropoil MupoBOH BOIHBI, KOMIEHCUPYIOT A(HUINUT HACETICHUS NMPUEMOM HMMH-
TPaHTOB, TaKOBBI IIPaBHJIA HHIYCTPHAIbHON PBHIHOYHON 3KOHOMMKH, YTO MOJMETHII €I
K. Tlonmaspn, pocT mpuOBUIM M TMOCTOSHHOE BOCHOJHEHHWE YOBUIM IpoJieTapHara ecTh
CTOJIIbI KAaIUTAJIN3MA.

MBI roBOpUM HMHIyCTpUAIbHAS 3KOHOMHUKA, XapAKTEPHU3ysl COBPEMEHHYI YKOHOMM-
YecKylo cucTeMy 3amaja, Tak Kak He NMPUHUMAaeM TEOpPHUI0 MOCTUHAYCTpUANIU3Ma, KOTO-
pas, Mo HameMmy MHEHHIO, IPOCTO OTpaskaeT OCOOCHHOCTH paclpelieeHs] HaluOHAIb-
HOTO JI0XO0Jla B Pa3BUTHIX cTpaHax. HUKakoi SKOHOMHMKH 0€3 IPOMBIIUIEHHOCTH U CEJlb-
CKOTO X035HCTBa OBITH HE MOJKET.

s obecriedeHnsi MOCTOSHHON ypOaHM3alMU, KOTOpas XapakTepU3yeTcs Kak po-
CTOM METaIoJINCOB, TAK M YaCTOW CMEHOW IIEHTPOB CBOETO POCTa, HEOOXOJUMO KHUIIbE,
BEIb JOCTAaTOYHO JOPOTOCTOSIAs B YCJIOBHUSX HAlled COBPEMEHHOCTH. BO-BTOpPBIX, B
9KOHOMHKE JIOJDKEH MMETh MECTO HeIpeKpallarolluiics B AJIUTENbHOM Iepuoje (Oomee
3 J1eT) pOCT JOXOI0B HACENICHHS, @ HE TOJILKO €r0 OTACIBHBIX MaJOYHCICHHBIX CEeTMEH-
TOB, IyCTh NPOLEHT ero OyJaeT HeOONbIIMM, HO B MaciiTabax KpyMHBIX TOCYAapCTBEH-
HBIX KOMIIJIEKCOB €r0 JCHEKHOE BBIPAKEHHE TOJDKHO OBITH BHYIIMTENBHBIM. PocT moxo-
JOB o0OecreunBaeT yBEJIMUYEHHE CIPOCAa HACENeHMsS, YTO CHMXKAET PUCKU OAHKPOTCTBA
IIPOU3BOJUTENEH OJ1ar, eciiM UCXOAUTh U3 paBHOBecus: KypHo, O3B0 UM HapaluBaTh
NPOM3BOACTBO JMOO TMOMJCPKUBATH €ro XOTsl Obl Ha yKe JOCTHTHYTOM YpoBHe. B-
TPETHUX, MPOU3BOJACTBO JOJIKHO OBITh JOCTATOYHO WHTEPHAIIMOHAIN3UPOBAHO, TIOCKOIIb-
KY, Kak IT0OKa3aj OMbIT ellleé MEPKaHTIINCTCKUX TOCYJapCTB, BHIMTPBHIBAET Ta SKOHOMHUKA,
KOTOpasi HanboJiee OTKpBITa JJIsl BHEIIHEro OOMEHa ToBapaMH M (pakTopamu MPOU3BOJ-
CTBa.

Kak mokazan onsIT pa3BUTHA KallUTaJIN3Ma, YACTO PHIHOYHBIE MEXAHU3MBI HE B CO-
CTOSHUU PEUINTh BCE TPH 33Ja4M MHAYCTPHUAIBHON IWBUIN3alUU. MOKHO JIMIIb HAaUTH
ONTHMAJIBHBIE MTPOMOPIUHN MEXKTYy PBIHKOM M aIMUHHCTPAaTHBHBIM BMeEIaTeabCTBOM. Ho
UCTOPHUYECKUH OMBIT yKa3bIBA€T, YTO OOLIECTBO HE BCETJa MOXET 3TO CAENAaTh, IIOCKOJIb-
Ky IJIsl peIlIeHus] yXKe dTOW 4eTBEpPTOH, CKaKeM, CBepX3a/laul, He0OX0AUMO MOCTPOEHUE
HWHCTUTYLUHOHAIBHBIX MaTpHII, TOAAEPKUBAIOIINX OalaHC HHTEPECOB B OOILECTBE.

B cepenune XIX Bexa Kapn Mapkc npenckasan Kpu3uc KanuTaiu3Ma B 0003pHMOM
u3 ero BpeMeHu OyaymieM. Bepa B kpu3uc u «3arauBanne» kanuranmmsma xuia B CCCP u
BceM BocTouHOM OoKe AECATHICTUSAMH, 3HAYUTEJIBbHBIC YCUINS MPONAaraHisl, KOTOpOH
CITy’)KHJIa ¥ CONMAIMCTHYECKasl MOJUTIKOHOMUS, OBIIM HANpaBJIeHbl Ha BHYIICHHE Mac-
caM HJeH CKOPOTO KOHIAa KalHTaTHCTHIeCKON crcTteMbl. OTHAKO MPOHUKHOBEHHE Yepe3
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I I'. Ilonos Xo3zaticmeenHblll NOpA0OK 6 bpumanuu
6 XVIII — navane XX 66. O npuuunax xpuzuca
kanumanuzma «Hynesasa oenpeccusy

«OKeNe3HBIN 3aHaBeC 3aMaJgHON KyIbTYphl M HH(POpMaLUU 00 HCTHHHOM MOJO0KESHUH JelT
Ha 3amnazie ToBOpuiIH 00 0OpaTHOM.

B 1990-x romax. nmuGepanbHble peOpMaTOpPBl YBICKIUCH APYTOW WAEONOTHEeH —
peiHOYHBIM (pyHAaMeHTam3MoM. Ecim OpiBmme coro3amku CCCP mo Bocrounomy 6i10-
Ky Opanm Ha 3amaje HOBEWININE WHCTHTYTHI, TO Taimapo-uyOaiicoBcKas TPYIITHPOBKA
HacTauBaja Ha KOMMPOBAaHUH CTAPHIX 3alaIHBIX MHCTUTYTOB, BHYyIIast OOIIECTBY, YTO 3TO
U €CTh UCTUHHO PHIHOYHbIE MHCTUTYTHI, 1a, HO TOJBKO HUKTO HE CKa3aj TOT/a, YTO Ha
3anazae onu ymepnu yxe K 1950-m ronam. [IonbITky OTAETBHBIX YUEHBIX, KaK, HAIPUMED,
10. JaBeinoB u P. KanenromHukoBa 00bsSCHUTE, YTO HE BCSKas MOJENIb PHIHOYHON 3KO-
HOMUKHU SIBJISETCS IEPEIOBOH, a 3anaa B IPOLUIOM «HAaOMJI ce0e MUIIKU» Ha CBOOOIHOM
PBIHKE H T. 1. U T. II., HE BCTpEYaIH MOAICPKKH HU B MPABSIINX KPyTax, HU y JAJIEKUX OT
JAHHBIX TEOPETHIECKHUX NpobiemM mMacc HaceneHnsa. O0mecTBy, kak U B 1917 rony, HaBg-
3a]Td HOBYIO HCOJIOTHIO, B OCHOBE KOTOPOW OMSTH-TaKW JIEKAIW BYJNBrapHO TOHSTHIE
uaen A. CMuTa, KOTOPBIN MOCTPOMI TEOPETUUECKYIO MOJIETh SKOHOMHUKH, B KOTOPOH HET
KOJIJICKTHBHBIX JCHCTBUM, a, 3HAUNUT, HET U MOJUTUKH [2, c. 40—-42], uero, Kak OH caM Ke
NpU3HAI, HE MOXET OBITh B pealbHOM JKU3HH.

Kapn Mapkc He ObUI CTONBb AajieK OT HCTHUHBI, KOTa TOBOPWII, YTO KauTaTIu3M HICT
K CBOeMy 3aBeplieHuio. Tonpko Mapkce 3anafHyro JIMOepaabHyI0 MOJENb KalUTalIn3Ma
OTHEC K KalHuTalIu3My BOOOIIE, CMEIIAB IIPU 3TOM MOJIUTUKY U SKOHOMHKY U OTKa3aB pa-
004YrM MaccaM B KOJUIEKTUBHOM JICHCTBUH, HAIIPaBIEHHOM Ha CMSTYEHHE IPOTHBOPEUHUil
KaIMTAINCTHYECKOI crcTeMbl. MapKc, B NMPUHIINIIE, HE OTPULIAT CYIIECTBOBAHHS KallH-
Tanu3Ma B pamkax koprnopauuit I[Toznnero CpeaHeBeKOBbs, CUnUTas, MpaBia, YTO THIbAUN
U LIeXa pa3jarajich Ha JTale 3apoKIeHHUs KaluTalu3Ma, YTO, KOHEYHO, CIPaBEIMBO.
Ho, ecin xanuranucTuyeckue OTHOLICHHS MMETH MECTO KOTAa-TO B YCIOBHUSIX ciaboii
CTEIICHH OTUY KACHUs MpoJieTapuara OT CPEACTB MPOM3BOJCTBA, TO IIOYEMY JTaHHASI CUTY-
alys He MOKET MOBTOPHUTHCA? Mapke, BIpoyeM, OTpULal TAKyI0 BEPOSTHOCTb.

B ocHOBe MapKCHCTCKOTO BUJCHHUS BOJIOLMU KAUTAIU3MA JISKAIN UAEU OCTOSH-
HOTO pOCTa MPHUOBIIN M CTPEMIIEHHUS K 3TOMY BJaJIeNblIeB KanuTajia ¥ KOHKypeHuuu. Og-
HAaKO JUIs KalUTaJMCTUYECKOW OpraHW3allid, Kak W Uil JI000W OpraHu3aluu, Ba)KHO
BBDKHUTD, €CJIM KOHKYPECHLHS MEIIaeT BEDKMBAHMIO, TO OpPTraHU3alUM MOWIYT, BEPOsITHEE
BCET0, Ha KOJUJICKTHBHOE COTJIallleHHe, OTPaHMYMBAIONIEe KOHKYPEHIIHIO, a TaKkkKe, BO3-
MOYHO, POCT CTOUMOCTH (PaKTOPOB IIPOM3BOCTBA, TJIABHBIH U3 KOTOPHIX — TPYI.

AcumMeTpus B pacipeneseHny J0X010B, KoTopyto K. Mapkc BeIaenu1 Kak mnociuen-
CTBHE OTUY>KAEHHs TPYyJa OT CPEIACTB MPOU3BOACTBA, SIBUJIACH PE3YJIbTaTOM, CKOpEe BCE-
ro, caMO{ apXMTEKTYpbI 3alaHOT0 OOIIEeCTBa 3MOXH paclBeTa Jubepain3ma — BTOpas
nosiopuHa XVII-XIX BekoB. CyTh ¢unocoduu ycTpoicTBa 3amagHOro JMOEpaIbHOIo
oO11ecTBa 3aKioyaeTcs B MHEHHM TOJUIaHJICKOro pecrnyoOnukanna Jle-Butra, xoTopbIit
BOCXHILAJICSI CHCTEMOM >KECTKOTO HAaJIOT000JIOKEHHST HAa€MHBIX pabOTHUKOB, KOTOpas
Jenana MOCIEIHEro «IIOKOPHBIM M 3aJaBlIEHHBIM TpyAom». Jlepkatb pabouero «B uep-
HOM Tene» npeanaran Y. [1eTTu, KOoTopelid 1ake NMPU3BIBAJ MPEBPATHTh BCEX MPIIAHALICB
B II0JTypaboB B AHIIIHH, T. €. YUPEAUTh CapTaHCKyO uioTuio B bpurannu XVII Beka.

3apaboTHas urata Ha 3anazae ¢ X VII B. mocTeneHHo KEeCTKO MPUBA3BIBAJIach K CTO-
MMOCTH XJIeOHOTO Taiika, YTO YKIAJbIBAIOCH B IKOHOMHYECKHE MPEACTABICHHS THOepa-
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JU3Ma TOTO BPEMEHU O CIIpaBeIMBOM 3aprutare. Tpya paccMaTpuBaics Kak TOMOTEHHAS
KaTeropus, CBEJICHHAs K 3JIEMEHTApPHOMY O00bEeMy 3aTpadueHHOTO Ha IMPOM3BOJICTBO Bpe-
MeHH. O HE0OXOAMMOCTH CTUMYIUPOBAHUS POCTa KBATU(UKAIIUN U YITyUIIEHHUS YCIOBUH
TpyZJa C HENbI0 MOBBIIICHHS €0 IPOU3BOANTENHHOCTH 33 {yMaJINCh Ha 3araje TOJIBKO B
koHLe XIX Beka, MHUIIMATUBA B 3TOM HaYMHAHUM UCXOJUJIA C OJHOU CTOPOHBI OT COLIAa-
JIMCTOB, a ¢ APYTOH — OT TOCYAapCTBEHHBIX YHHOBHUKOB. PaboTonarens Ha 3amnaae Maio
3a00THIICS O OJAroCOCTOSIHUU PabOTHHKA, YTO OBUIO MPOAMKTOBAHO JMOepaIbHOU (uiio-
co(ueil Toro BpeMeHH.

Kapn Mapkc cuitbHO ommubaincs, Korna gyMai, yTo pupmel OyyT o0s3aTeIbHO KOH-
KypHpOBAaTh, TOCIIOJICTBO OJIUTOIIOJIEHOW MOJIENTN KalTUTAIMCTHYECKOTO X03A1WCTBA B JIJIH-
TEBHOM TEepHOJAE He MPHHHMAIOCh UM BO BHUMaHHMe. Ho KamurTammcr, MOBTOPHMCH,
CTPEMUTCSI B TIEPBYIO O4YEpeIb BEDKUTH M MOBBICUTH JIMUHOE MOTpelieHne Jmbo yaep-
JKaTh €ro Ha OIpeelleHHOM ypoBHE. C 3TOH HEeNbI0 KamuTaIMCT OyJeT BCTyHarh B CO-
TJIameHusd ¢ APYruMu KaruTajJluCTaMu.

Jpyroii Ba>KHBIN acmeKT, Kakoi He paccMoTpen Mapke, Oblia acuMMeTpusi HHPOP-
MaI¥ Ha PhIHKE TPYJa, KOTOpas co3aaBaia 3(h(eKT MPUBBIYKU B OMPEICIICHUH 3apaboT-
HOI MIIaTHI.

HecMoTtpst Ha Bce HroaHchl, kakue He yuyen K. Mapkc mpu aHanu3e TUHAMUKH CO-
BPEMEHHOTO €My JTHOepalbHOTO KalMTAIM3Ma, B II€JIOM MapKCHCTCKOE BUICHHE CYIbOBI
KalMTaJIn3Ma OKa3aJloch HE CTOJIb €KUM OT HMCTHHBI, OJHAKO MPOrHO3 Mapkca He
OTIpaBAAJICSs, CBOIO POJIb ChITpaja MOJUTHKA HA MHUP-CUCTEMHOM ypOBHE. MapKc He yden
TaKOT0 BaKHOT'O UTPOKa KAMUTAIUCTUYECKOTO0 MHpa — TOCYIapCTBO C €0 YMHOBHUYE-
CTBOM, ¥ 3TO OBIJ KpyITHEHUIINI KanuTaIucT.

Benukas perpeccus, mnm Bropas mempeccus kanmuTanu3Ma, Oblla TOPOXJICHA akK-
TUBHOM POJIbIO TOCyJapcTBa B 3koHOMuKe. [lepBas Jlenpeccus, oxpatuBimias 3araj Mex-
ny 1874 n 1914 romamu, uMena 3aTsHKHOW M HAMHOTO MEHee 0O0JIe3HEHHBIN B TO JK€ Bpe-
M XapakTep B CHIIy TOrO, YTO IOCYAApCTBEHHBIE Pacxopl peako mnpesblmanu 15% ot
BBII. Kak nokaseiBan Mroppeii Por6apt, sxonomuka CILIA mmena Gojble MaHCOB HA
OBICTPOE BOCCTAHOBJICHHUE TOC/IE KpU3nca OKTIO0ps 1929 rona, HeXeIn Kak UMEJIO MECTO
OBITh, €CITi OBl HE JICIIEBhIN TOCYJapCcTBEHHBIN KpeauT [4]. OgHaKo eBa Ju YJaJIoCh ObI
n30eKaTh BMEIIATEIILCTBA LICHTPAIbHON BIACTH B aMEPUKAHCKOM CIIy4ae, MOCKOJBKY
MEXaHU3MbI IJKOHOMHUYECKOH CHCTEMBI C €€ MOTYIECTBeHHBIMH IIEHTPAILHBIMU OaHKaMHU
Y TOCKOPHOpaHUIMH YK€ ObLTH CO37aHbl M 33JaBAH MPOTIOPIIMH B Pa3BUTHUA 3KOHOMHK
3amana.

2. KPVISVICHBIG TEHOEHIIVMW B Pa3BUTUM KalliTa/IM3Ma

[lepBoe, uto oOpamaeT Ha ce0si BHUMaHUE NIPU aHAJIHM3€ KATUTATUCTHYECKON CHCTe-
MbI B KOHIle XIX—Hau. XX Beka — 3TO IIEHOBasl CUTyaIlusi Ha PbIHKAX MUPOBBIX IKOHO-
MHYeCKUX JInaepoB — bpurannu n CIIIA.

Kax npuBonutcs y Cumona JIutmana, motpeOUTENbCKUE IIEHBI B AHIJIMK HE POCIH C
1912 rona BILUIOTH 70 Havasa BoHHBL. Kpome TOro, HHAEKC MOTPEOUTEILCKUX IICH B MET-
pononuu BecHo 1914 . 6611 85% ot ypoBust 1867—77 ronos, korna B O0beAMHEHHOM
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KOPOJIEBCTBE OBUT OCTUTHYT MUK pocta neH. Kak ormeuaer, Jlutman, 1912-navano
1914 ronoB OBLTO elle HE caMbIM IUIOXUM, TaK KaK CpEIHHH YPOBEHB IleH B AHTIIMU B
atot nepuos Osi1 Ha 10% BhINIe, yeM B cpenHeM 3a Aekany ¢ 1904 mo 1915 roxa. I'py6o
TOBOpsI, B Hadaje XX BeKa IEHbI «IIPOBATHINCH» IpuMepHO 10 70% OT ypoBHS 3eHHTA
BUKTOPHUAHCKOH d1oxu [14, p. 8].

[Mapenust obuiero ypoBHs IIeH CTaio BO MHOTOM cienctBueM «HyseBoit gemnpeccun
XIX Beka» B 1873-1896 romax, koraa IeHBI U CTaBKHU MPOIEHTA TaK CHJIBHO YIIaH, YTO
3TO, MO OLIEHKaM COBPEMEHHHUKOB, MPUBEJIO 3KOHOMHKY BpHTaHUM K CUJIBHOMY OTKaTy
Ha3aja. BrocnencTBum ObLIM BBICKA3aHBI ONTUMHCTUYECKUE MHEHUS, YTO JIEIPECCUsl CTa-
Jla Ha4aJoM HOBOTO IIUKJIA B Pa3BUTHH 3KOHOMHKH ¥ HUKAKOTO CEPhE3HOTO CIajia B Mpo-
M3BOJICTBE He ObUT0. TeM He MeHee, yJap «JIenpecCuny BUKTOPHAHCKOM 31TOXU TPHUIIIEIICS
B ocHOBHOM Ha Anrmuto. Curyarus 1929-1934 romoB B Mupe HE MMeNa MeCcTa B KOHIIE
XIX Beka BO MHOTOM B CHIIy TOTO, YTO KpW3HC B 3amanHoil EBpone coBman ¢ MomepHH-
3alueil PKOHOMHUK B CTpaHaX NMepUEpUIHOTO KamuTalu3Ma, B MEPBYIO o4epeab ITO Ka-
caercsi Jlarunckorr Amepuku, Poccum u Smonumu. Ha npyrom Oepery ATiaHTHKH, B
CILIA, Toe MpOoU30LLIH COOBITUS, CMITYMBLINE aHTIIMICKYIO NENPECCUIO0, TpaKaaHCKas
BoitHa 1861-1865 romos, crnpoBouupoBaBias WHGIAIUOHHBIH SKOHOMHYECKHH POCT B
Ceepaoii AMepuke. OcBoOoxaeane KOra ot paboBiagenbleB 00JIETIHIO0 TPUTOK HHBE-
CTUIMI U pabodei CHIitbl B HanOoJjee mpoayKTuBHbIe pernonbl CIIA.

OO6parraer Ha ceOs BHIMaHHUE TaKKe M TaKOW (PaKT, Kak 3aMeIeHHe TEMIIOB IPUPO-
cta Opuranckoro BBII Ha mgymry Hacenenust B mepuoj ¢ 1870 mo 1913 rox, mo cpaBue-
Huto ¢ nepuogoM c¢ 1820 mo 1870 roasl, koraa B npyrux crpanax EBpomnsl cutyanus Obl-
Jla HeCKOJIbKO WHOM (puc. 1).

2000
1800
1600
1400
1200 W BpuTaHua
1000 M Paccua
D paHuma
&00 N Mepmanua
600
400
200
0

1820-1870 1870-1913

Pucynox 1. IIpupocm BBII na oywy nacenenus no psioy cmpan Eeponot
(0omnaper CLLIA 6 yenax 1990 2.)

W3 maHHBIX, IPUBENEHHBIX B PHC. 1, MBI BHIUM 0oJiee BBICOKYIO JHHAMHUKY POCTa

9KOHOMHUK KOHTHHeHTaJabHON EBponsl B mepuos ¢ 1870 mo 1913 rox, u 3T0 — B yclIoBU-
SIX BOHH W PEBOJIOIMOHHBLIX MOTpsiceHuit. Hamo Takxke ydecTh, YTO POCT OpHUTAHCKOM
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sxoHoMHKH B XIX Beke Obl1 oOecriedeH BHICOKUMHU TEMIIAMU OCBOEHHS JKEJIE3HOI0POK-
HOTO CTPOUTEIHCTBA.

K 1907 roxy uccnenoBateny oOHapyXHUIIM TaKylO TEHIISHIWIO, KaK CHIKEHHE TPO-
JIIYKTUBHOCTH TpyJa B bputranuu, o cpaBHeHuto ¢ I'epmanueil, mpasaa, pa3pbiB B 1IEJIOM
M0 TPOMBIIIJIEHHOCTH HEe OBUT CTOJIb 3HAYUTEIBHBIM. TeM He MeHee HEMIIbI OTepeKan
10 3G PEKTHBHOCTH MPUMEHSIEMOTO TPYAa B HOBBIX OTPACIAX M METAJUIypruH, YTO OCO-
OCHHO MpUMeuaTeNbHO, TaK Kak AHIJHA Jepkaia B 3TOH cdepe MmepBEeHCTBO HA MPOTS-
’keHuH noutu Bcero XIX Beka.

«AHrIMICcKas 00JIe3HR)» UMella JaBHUE KOPHU, HAYaBIINCh €Ie HA 3ape BUKTOPUAH-
CKOH 3M0XM M HayaB nporpeccuponath 3a 20 ner a0 Hauana IlepBoil MUPOBOW BOMHBIL.
CyThb ee 3aKiTovanach B CIeAyIOMIEM: CIIeIaB CTaBKy Ha POCT ITPOU3BOCTBA 3a CUET dJIe-
MEHTApHOTO YBEIMUYEHHS TPyA03aTpaT, AHIIHS JOCTATOYHO OBICTPO CTOJIKHYIIACH C MPO-
Omemoii obecrie4eHns TaKOTO pOCTa CHIPEM W INPOJOBOJIBCTBHEM. J[TUTEN HOE BpeMs
BBIPYYalll KOJOHHH, OJJHAKO U3ECPKKH 10 00eCIeueHHIO KOHTPOJIS HaJl HUMH JIOKUIUCh
Ha Bce o0mecTBo. Kpome toro, mocine HamoneoHOBCKUX BOWH YPOBEHb KU3HH B KOJIOHH-
SIX CTall HEYKJIIOHHO OTpPBIBATBHCS B CTOPOHY yXyAuieHus oT bpuranuu. KonTpact B
YPOBHE KWU3HU HabOmroAancs naxe Mexay Mpnanmueit u HenocpencTBEeHHO AHTIIHECH, 1a U
BHYTPU AHIJINY CYIIECTBOBAIHM MEXpETHOHAIBHBIE pa3nnyns. Bce 3ToO HEyKIOHHO BElo
K TOMY, 9TO CIIPOC Ha aHTIIMHCKYIO MPOAYKIHIO HE POC B HEOOXOAMMOM OOBEME HaxKe
BHYTPH UMIICPHUH.

Poct o6vemoB Toprosmu mexmy CIIA n AHrnmei mocie okoHYaHus BOWHBI CeBe-
pOaMEpHKAaHCKUX KOJIOHUH 32 HE3aBHCHUMOCTh 3HAYUTEIHHO BO3POC MO CPaBHEHUIO C KO-
JIOHUATBHBIM TIEPUOJIOM. DTO TOBOPHUT B MOJIb3Y TOTO, YTO KOJIOHHU HE ObLTH 3((HEKTUB-
HBIM CPEJICTBOM PEIIEHHUsI TPOOIIEMbI JEeUINTA CHIPhS U MTPOJOBOJIBCTBUS.

Me1 He cornacHbl ¢ MHeHHEM k. Appurd, 4to aedsius B OpUTaHCKOH 3KOHOMUKE
cTala pe3yibTaToOM JUIUTEIHHOTO MHPA, KOTOPHIH YCTAHOBUIICS Ha TIOYTH CTOJIETHE TIOCTIE
pasrpoma Hamoseona mox Barepiioy [1] (cam dakT monroro Mupa He HaOIIOIASTCS, €CITH
BCIIOMHUTH, CKOJIBKO bpuTaHckas mmnepust BoeBana mocie pasrpoma Opanruu B 1813—
1815 romax). 3amenneHue pocra SKOHOMUKKA bpuTaHCKONW MMIEpUn OBLTO CIIPOBOITUPO-
BAaHO CHUCTEMOM pacrlpelesieHHs IT0X0JO0B B OpUTaHCKOM oOuiecTBe. PennanBom aHrio-
aMepUKaHCKOW MOJENU SKOHOMHUKHU cTana Bemukas nenpeccust 1929-1934 rogoB, KoTO-
pas mpoTekana Tsbkelee, yeM Kpu3uchl XIX Beka, W3-3a M3NIUIIHEH WHTEPBEHIIUU TOCY-
JlapCTBa.

Yuctelil 3xcniopT bpuTaHun HEYKIOHHO yMeHbnanics ¢ 1720 roma, pe3ko Bo3poc,
MPUOOPETS TOJIOKUTENbHOE 3HadueHne B 1816 romy, a MOTOM CHOBa IOKATHIICS BHU3
npumepHo ¢ 1820 rona, korma oOmuii 00eM BBIITYCKa TOBAPOB U YCIIYT JOCTUT TIPUMEP-
HO 315 MutH QyHTOB CTepIMHTOB (pHC. 2).

B 1900 roxy uncTblii BHEIIHUE TOAT AHIIIMK COCTaBWI MoYTH 2,4 MipA QyHTOB mpu
o0mieM 00beMe BBITYCKa TOBAPOB U YCIIYT B HAIIMOHAIBHOW 3KOHOMHKE TIOUYTH 1,6 MIIpI.
¢byuToB cTepaunroB [7, p. 75]. [To MHEHHIO HEKOTOPBIX HccienoBaTenei, [IpoMbIiicH-
Hasl peBONIONHA B AHTIIMU (PMHAHCHPOBAJIACh B 3HAYUTEILHON CTENEHH HHOCTPAHHBIMHU
WHBECTHIHAMU. UeTBepTh BCEro HAIMOHAIBHOTO J0Jra bpuTaHuM nMena TroiuiaHACcKoe
MIPOUCXOXKIeHUE BILTOTH 10 Hadanda XIX Beka. [locne okkymnarmu Hunepmanmos apmueit
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Hanoneona AHrnumsi npeBpaTHiach caMa B KpyHHEHIIEro MUPOBOTO KPEOUTOpa, YTO OT-
PasuiIoCh MOTOM Ha €€ SKOHOMHUYECKOM Pa3BUTHH Ha mpoTsbkeHuH Bcero XIX Beka. On-
HAKO POCT AKCIIOPTa KanuTaja npuiiesics B ocHoBHOM Ha 1880—-1890 roael, He mpeBbilIas
mo 1870 roma 50 muH. ¢GYHTOB B roj, 4TO MEHBINE, YEM 3aMMCTBOBaHUSA bpuranmm mo
Hamoneonosckux BoitH. B 1770 romy obmast 3am0mkeHHOCTE OOBeTHHEHHOTO KOPOJIEeB-
CTBa, UCKITI0Yasi KOMMEPUYECKYIO 33/I0JKEHHOCTh, cocTaBuia 100 MitH GpyHTOB.
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Pucynox 2. Qucmeiii sxcnopm mosapos. Cocmasnero no [7]

OtpuuartensHOe 3HaUY€HHE CANBI0 TOPTOBIHM TOBapaMH M yCIyraMyu AHIIIMU ObUT OB
elie BhIlIe, eciy Obl He HaBUTanMOHHBIN akT, KOTOPBIH Ha CTOJNETHS 3aKpenui 3a bpura-
HUEH TIEpPBEHCTBO B TOProBIie BHYTpU ee mmriepun, 70% BceX OTrpy30K B OPUTAHCKHX
MOpPTax OCYIIECTBISIIOCH C AHTJIMHACKHUX CynoB. [lepeBo3kn OpUTaHCKUX TOBApOB U3 JIPY-
TUX CTPaH aHTIUICKUMHU K€ CylaMH BKIIOYAJIUCh B TOPTOBOE caiblao ((pakTmuecku 310
OBUTM M3JEPKKH BHEITHEH TOPTOBJIH MMIIEPUH, JIOKUBIIMECS B UTOTE HA IUIEYH MOKYyTa-
Teneit). ViMest oTpunatenbHOE Callblio BHEUIHEH TOPTrOBIM, bpuTaHus mpu 3ToM mpeBpa-
THJIACh B KPEIUTOPA.

AHTIMICKMN KanuTan 3a pyOekoM cocTaBisl B Hadase XX BeKa NPHUMEPHO
2,5Mapa ¢. cr., 4TO MOYTH JKBUBAIEHTHO HakoruieHHoMy bpuranueit B8 1900 romy
BHEIIHEMY JIOJTY. AHTJIMYaHe WHBECTHPOBAIN KalUTall HE TOJIBKO B MPOMBIILIEHHOCTh
JPYTUX CTPaH, HO, KaK MOKa3bIBaeT OMBIT PoccuM, U B celbCcKOe X03aicTBO. Tem He Me-
Hee (DMHAHCOBBIE PECYPChl U YCHIIUS TIPEANIPUHUMATEIICH OTBIICKAINCH U3 AHTIUY B JIpy-
THe CTPaHbI, YTO YCHIIMBAJIO TOJIBKO «aHTJIMHCKYIO OOJIC3HB.

JlemieBplii TPy, HAJIMYME KOTOPOTO OBUIO BO MHOTOM CIIPOBOITUPOBAHO HCKYC-
CTBEHHBIM Pa30pEHHEM IOCYJapCTBOM aHIJIMICKON A€pPEeBHH, Bell K KOHCEPBALIUU CTAPbIX
¢opMm opranuzanuu Ou3Heca, y OpUTAHCKUX NpeaNpUHUMATENeH HE ObUIO CTHMYJIOB K
YCOBEPIICHCTBOBAHUIO OPTaHU3AINY IPON3BOICTBA M TMOBBIIIEHUIO KBATA(DUKAIIHAN.

To, 9To OpuTaHCKHE MpeANpPUHUMATEIHN 10 XX BeKa CTapalnch HAHUMATh OOJbIIIe
HECOBEPIICHHOJIETHIX M KCHIIMH, HEXEIM B3POCIBIX MYXKUYUH, OBUIO MPOAUKTOBAHO HE
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Oonee BHICOKON XO3IHCTBEHHON 3((PEKTHBHOCTBIO KEHCKOTO M JIETCKOTO TpyJa, a dje-
MEHTAapHBIM YIIPABIIEHYECKIM HEBEKECTBOM, 0a3MPOBABIINMCS HA TPAIUIIMOHHOM IIPEJ-
CTaBJICHUH, YTO C JKEHIIWHAMHU W JIETHbMH MEHbIIE XJIONOT, U UM MOXHO MEHBIIE IuIa-
TUTh. DTOMY €CTh CBHJETENbCTBA. Hampumep, mocie 3a0acTOBKH MY)KYHMH-TKadell B
Manuectepe 1829 roma B 3TOM ropoje paboTomaTeNId CTad aKTUBHEE HAHUMATH JKCH-
IIMH Ha paHee 3aHMMAaBIIUECS MY>KYMHAMHU MO3UIMHU. MaHYecTepCcKre MYKUYMHBI TOTJa
TaK OOMJIENNCH, YTO HE CTAIN OpaTh KEHIIWH B paboyre acCOIUalnH, TaK KaK KEeHIHHBI
ObUTH B AHTJIMH BCET/Ia MCHEE aKTUBHBI B KOJUTEKTHBHBIX JeicTBusX [15, p. 32].

OpHako HU3Kas 3apIuiaTa Kak GpakTop MpeArnoYTeHUs KEHCKON 3aHATOCTH B AHTIINH
niepBoit Tpetu XIX B. sABIsETCA CKOpee BCero 3a0iykJIeHHeM COBPEMEHHUKOB M TIOCIIe-
nyromux uccinegosareneil. [lo psaay crenuansHOCTEl B pe3yibTare UCCIeI0BaHUSA UCTO-
pHUH Tpy/Aa B OTAETBHBIX PErHOHaX AHTIIMK OBLIO BBISBICHO, YTO 3apIIIaThl )KEHITHH ObI-
JIM BBIIIE, YEM Y 3aHSATHIX B CEIILCKOM XO3SHCTBEe MyX4uH. [Ipndem, pa3psiB Habmoqamcs
uHorma 6omee 20% [15, p. 37]. T'py6o roBops, ecnu U3 cena B TOPOJ MPUXOAMI HAHH-
MaTbCsl MY)KYMHA, €r0 MOTJIM B3STh Ha pa0dOTy ¢ MEHBIIEH BEPOSTHOCTHIO, HEXKEIH JKEH-
LIMHY, ¥ €My HUUYETO HE OCTaBaJIOCh KaK TPYAUTHCA B TIOJIE 32 HU3KHUH 3apa0oTOoK.

Ho B HEKOTOpBIX pernoHax AHIIINHU, HAIPOTHUB, Pa3pbIB ObUT B MOJIB3Y MYXUYHUH, 3a-
HATBIX B CEITECKOM XO3SWCTBE, XOTS JOJIS KEHIIUH B arpapHOM CEKTOpe HEYKIJIOHHO YBe-
JUYMBaNach, HauMHas ¢ 3n0xu BoitHbl 3a Mcnanckoe HacneactBo. K 1800 roxy moins
HAaeMHBIX PaOOTHUKOB-MYXXYHH B arpapHOM CEKTOpPE COKPAaTWIaCh C MPUOIM3UTEITHHO
61,2 1o 32,6% [6, p. 30].

MoTtuB 0Oojiee MIMPOKOTO HaiiMa >KEHIIWH M AeTell 3aKiIovaincs Takke B 0COOCHHO-
CTSIX TEXHOJIOTUH B TEKCTHWJIBHOW MPOMBIINIJICHHOCTH, KOTOpas TpeOoBana JIOBKOCTH U
THOKOCTH, HEXeNH Cuibl. XOTs, Ha HAalll B3IJIA, 3TO €Ba JIU ObLIO TIIaBHBIM (PaKTOPOM
BO BCEX CIy4yasX HaliMa, TIOCKOJIbKY YBEIHUYEHHE JIOJIM JOOABICHHON CTOMMOCTH XJIOII-
KOTIpSiZACHUS. B 0OIIell MOOaBICHHONW CTOMMOCTH AHTJIMACKOW TPOMBIIIUICHHOCTH HU-
CKOJIBKO HE M3MEHWJIO MPOIOPIIUN IPUMEHEHHSI )KEHCKOTO U MY>XCKOTO TpyZa, TO K€ ca-
MOE€ MOXHO CKa3aTh W O chaBmieil cBom mo3uimu K 1830 romy mepcTsHON oTpaciu
[6, p. 33]. Hukakux u3MeHEeHHUil B MPOMOPIMAX HaliMa MYy>KYMH U )KEHIMH HE HAOII0/1a-
eTcs B MPaKTUYECKH HE Pa3BHBaBLIEMCS MpsAeHUH JbHA. Eciu OBl xKeHCkuil Tpyn ObLT B
CpPEeIHEM HaMHOIO JEIIeBI€ MY)KCKOTO TpyJAa, TO B OTPACisIX, MEPEKMBABIIUX CHAl,
MIPEIIOYTeHNE OTJABAIOCh, KOHEYHO K€, )KeHITMHaM. K ToMy ke, n3MeHeHHe CTPYKTYPhI
HaiiMa B CEJIhCKOM XO3SIIICTBE B IMOJIb3Y NMPUMEHEHHS KEHCKOTO TPyJa MOKa3hIBAET, YTO
JKEHCKHUH TPy BCe-TaKHW OCTABAJICA MPEATIOYNTENEH HE TOIBKO B CHITY TEXHOJIIOTUYECKIX
MIPUYWH.

Hpyroil BaxkHOI 0COOEHHOCTBIO CTPYKTYPhI 3aHATOCTH B AHTJIHICKON JIETKOH Mpo-
MBIIIUIEHHOCTH OBUT pa3pbiB B MPOMOPLHMAX MYKUMH M KEHIIWH IO Bo3pacTaM. B Bo3-
pacte 10-19 ner cooTHOIIEHHE MY>KYMH W KCHIIMH OBUIO OJMHAKOBBIM, B BO3PACTHOM
rpynme 20-39 HeOomnbiol nepeBec ObUT B MOJB3Y JKEHIIWH, B rpymme nocie 40 et mne-
peBec OBLT SIBHO B MOJIB3Y MYKYHH.

Tem He MeHee, HafekKAbI OPUTAHCKUX paboTonaTelneil, YTo KeHIIMHBI OyayT Oolee
CTOBOPYHBHI, B IIEJIOM HE ompaBnaimuch. B 1842 roxy BcmbIXHYN OyHT MaHYECTEPCKHAX
TKa4el, B KOTOPOM aKTHBHOE ydacTHe MPUHUMANX JKeHIIMHBI. Bo Bpems Tex e MaH4Ye-
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CKTEPCKUX BBICTYIUICHHH MY’KYMHBI BBICTYNIWIIN C TPeOOBaHWEM MPEKPaTUTh TUCKPUMH-
HaIlMIO KEHILUH B oruiate Tpyaa. Bo Bpems [Ipectonckux BeicTymineHuit 1853-54 ronos
JKEHIIWHBI TaKXKe MMPUHUMAJIH aKTHBHOE y4acThe B MpOoTecTax. B KpymHeHmux 3a ucTo-
pHUI0 BUKTOPHAHCKOW »moxu 3abactoBkax 1858—-1861 romoB cuTyamus IOBTOPHIACH,
MIpUYeM, KEHIIUHBI YK€ B MAaCCOBOM TOPSIKE MPUHUMAINCH B pabodue accormanvu. B
1847 romy BiacTh OBUIM BBIHYKIIEHBI TIOWTH Ha COKpAIIeHUE pab04ero JHs KEHIIUH 110
10 gacos.

C 3aKOHOM O JIeCATUYACOBOM pabodeM THE MMEIO0 MECTO MHTEpPEeCHOe HaOII0AeHuE,
C/IeaHHOE OOIECTBEHHBIMHU aKTUBUCTaMHU, 3a 10-4acoBoil pabouuii JeHb TOPOH CTOSIIN
BBICOKO- W CpeJlHEe-OIUIaYMBaeMble CIIeMaTbHOCTH, 3apabaTeiBaBiiue oT 19 mo 35 mu-
JTUHTOB B Heneno. COOTBETCTBEHHO, 19 MMIUIMHTOB OBUIO HEKHM TOPOTOM, 32 KOTOPBIM
YBEIMYEHHE TPYIOBBIX YCHIMH UMENI0 He3HAUYNUTENbHBIN CMBICH JINOO TaKOBOI BOBCE OT-
cyTcTBOBalL. llprMedarenbHO M TO, YTO HU3KOOIUIAYMBAaeMble PAaOOTHHUKH PEAKO COCTaB-
nsmm 6onee 30% ot Bcero koiuiekTuBa. Kak mpaBuiio, 3To ObUIH JIFO/IM, HE OCO3HABABIIIKC
CBOETO TSDKEJIOTO COLMAIBHOTO TMOJO0XKEHHUS M J0 KOHIA HE MOHMMAaBIINe MOCIeICTBUI
nepepaboTok Ha mpousBoiacTBe. OueBuaHO, B 1800—1820 romax TakoBBIX paOOTHHUKOB B
Aurauu Obi1o OoJIbIIE, HA YeM U Jepikajicsa «IUKUK Kanutanu3m». Kak Tonbko paboune
CTalli 0CO3HABATHh CBOW COIMAIBbHBIE U3IEPKKH, CBSI3aHHBIE C epepabOTKONW M OOJBIIN-
MU TPYIOBBIMH YCHJIMSIMH B II€JIOM, OTHOIIEHHS TPY/a M KalUTala CTAIN KapAUHATBHBIM
00pazoM MEHSTHCA.

Ms1 BunnM, uto 10-gacoBoil pabounii neHb IS JKEHITUH U OTpaHUYCHHUE TIPUMEHE-
HUS JETCKOTO TpPyJa HUCKOJIBKO HE CHM3MWIM TEMIIbl 3KOHOMHYECKOTO pOCTa AHIJINH.
M3menenus npoucxonsat nocie 1870 roga, Korna OCHOBHBIE 3aKOHBI, PEryJHPOBABIINE
PBIHOK Tpyaa B bpurtanuu, ObuTH yXe MPUHATH U BOBCKO JeiicTBoBanu. [IpuHsaTue 3ako-
HOB, OTPAHMYUBABIINX JKCILTYyaTaI[UI0 pa0OYNX U MOBBIMIABIIMX MX 3apa0OTHYIO ILIATY,
MIPUHAMAINACH B AHTJIIMH C HEKOTOPHIM 3arno3faHiueM. KpoMme Toro, B IpOMBIIIIEHHOCTH
MPOAOJDKAIH JIEHCTBOBATh TAaK Ha3bIBaeMble PabOTHBIE JOMa, KOTOpPHIe JEHCTBOBAIN Ha
PBIHOK TpyJia B CTOPOHY YMEHBIIIEHUS 3apa0oTHOH TuiaThl. B ciyyae ¢ HekBaMpUIHpO-
BaHHOH paboueil cuioil paboromateny Mcronb30Ban AKT o 10-yacoBom paboduem aHe
JUISL CHIDKEHHMS OTIIaThl TPYAA, YTO HE MOTJIO HE CKa3aThcs HA TOKYMATEIbHON CIIOCOOHO-
CTH HaceleHus.

[Ipaktuuyecku a0 1830-x romoB AHriausi He BCTpeyala HAa KOHTUHEHTE CHIIBHYIO
KOHKypeHIuIo. @paHily3cKasi MPOMBILUIIEHHOCTh TOJbKO mpoxonuia B 1820-1840 rogax
CTaJMIO CBOEH MPOMBINTUICHHON PEBOIIOINH, B ['epManny HAOIIOMAINCh TOJBKO €€ Hada-
na. JIo 1870-x romoB ¢paHIy3ckue PUPMBI C UX MPEUMYIICCTBEHHO MOIYKYCTApHBIM H
KyCTapHbIM IPOU3BOACTBOM €/1Ba JIM MOIJIM CEPbE3HO KOHKYpHpOBaTh ¢ AHrnueu. To xe
caMmoe MOXKHO CKa3aTh U 0 HeMelKoM OusHece. OHAKO BTOpasi MPOMBIIUICHHAST PEBOJIIO-
st 1870-90 romoB cunbHO ocnabuna nozunuu AHriuu B EBpomne u mupe. Y Biactu B
KOHTHHEHTaJIbHOU EBpome ctosinu yxe He (eoanbHble ApsAXIble MPaBUTENLCTBA, a 010-
POKpaTHYECKHEe U TECHO CBS3aHHBIE C HAIIMOHATHHBIM YaCTHBIM OM3HECOM ITOJINTHIECKHE
CHJIBI. DTO M CTUMYJIHPOBAIO POCT MPOMBIIUICHHOTO MPOW3BOJICTBA Ha KOHTWHEHTE, a,
3HAYUT, U POCT KOHKYPEHIINY aHTIMICKUM TOBapaM. Bce 3TO CONMpOBOXKIANOCH HU3KUM
POCTOM TOKYIIaTEIHHOM CIIOCOOHOCTH HACENICHUs B caMOit AHIMH M bpuTaHcKoi mmrie-
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puu B 1esioM (puc. 3—7), 94To OBUTO CIIPOBOLUPOBAHO NEPEKUTKAMHU «IUKOTO KalUTaTU3-
May.
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Pucynox 5. 3apnrama mraueii ¢ Upnanouu, wiuinuneos 6 Heoeiio.
Cocmasneno no [8, p. 53]
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W CpeHAS HOMWHarbHasa 3apniata BbICOKOKBaMMMUMpOBaHHbIX pabounx JloHaoHa
B CpepHsAs 3apnriata MaH4YecTepCcKMX MIOTHUKOB

CpegHas 3apnnaTta BbICOKOKBarMduumposaHHoro pabovero Makncdunga
B CpefHaAs 3apnnarta UpnaHacKUX NbHAHLIX TKavel

Pucynok 6. CpedHsns HoMUHANbHASL 3aPNIAMA 8bICOKOKEATUDUYUPOBAHHBIX
U CPEOHEeKBANUPUYUPOBAHHBIX PAOOUUX NO PSOY 20POO08 U PECUOHO8
Bpumanckou umnepuu, wuniunzos ¢ nedento. Cocmasneno [8, p. 60]

1866 1884

W Bapocneid My 4uHa-pabounia B AHMUK

™ CpegHAA No Bcem pabodyMm B AHINMA
Bapocneid myxduHa-paboydni B Womangun

m CpegHHA 3apnnata patodux no Womanguwm

W Bapocneid My x4umHa-pabounia B Mpnasigvmn
CpeaHAa sapnnata e pabounx B MpnaHamm

B CpeaHAan aapnnata My»uduH-padodnx no o6LeaWHEHHOMY KOpOnNeBcTRY
CpegHan 3apnnata ecex paboymx B OObegWHEHHOM KOPONEBCTEE

cB8888

Pucynox 7. Juuamuxa esxcecoonoti sapniamel (. cm.) 8
Ob6vedunennom xoporescmee. Cocmasneno no [8, p. 65]

HaMm moxa majno 4To TOBOPSAT NMpPHUBEICHHBIE B PUCYHKax BhIIIE JaHHBIE. OueBHI-
HOCTBh TaKOBa, UYTO JMHAMHKa 3apaboTHOU muiaTel B bpuranmm XX Beka Oblia HU3KOM.
Poct GnarococtosiHust pabOYMX MPOUCXOIUI B OCHOBHOM 32 CUET CHIDKEHHS LIEH, OTHAKO
9TOT 3QPEKT CHIIBHO CHUXKAJICSI POCTOM 0e3paboTHIIBI B YCIOBHSIX Hedursiuun. J{ist Opu-
TAHCKOH SKOHOMUKH B 1I€JIOM JIaHHOE ITOJIOKEHHE C 0X0JaMH paboTalolIero HaceneHus,
K HEMy aHIJIMKCKas CTaTUCTHKAa OTHOCHJA W MpeaNpUHUMATeNIed, MOTJIO O3HauyaTh Of-
HO — CHIDKEHHE 00beMa cOepeXeHHid, BO BCIKOM cllydae, B OpUTAaHCKON KOHOMHKE HE
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ObUTO Oasuca JIsg MX POCTa, TaK KaK MPHUPOCT OOIIEH CyMMBI JJOXOJI0B pa0OTAIONINX OBLIT
HE3HAYHTENBHBIM, €CIH CYAWTh XOTsA Obl 1o mepuomy Mexmy 1866 m 1884 romamum
(puc. 7).

B Anrmum 1860-X romoB 3HAYUTENBbHAS IOJISI PAOOTHUKOB OTHOCHIIACH K Pa3psIy
CENMBCKUX pabounX W HEKBATM(PHUITUPOBAHHOM paboueii criibl (puc. 9).

1600000000
1400000000
1200000000
|
1000000000 BenmobpuTanua B uenom
AHrAKA W Yanc
800000000 B Nloxon HenocpeacTBeHHo
paboymx
600000000 ¥ BBIM bpuranm B 1870 T.
(NpuBusuTencHan oueHKa)
400000000
200000000 I
0

1866 1867 1884

Pucynox 8. Obwuii 06vem 00x0008 pabomaiowe2o HaceneHus, ¢. cm. ¢ mexyuux yerax [8, p. 65]

4500000
4000000

3500000
3000000 B BLicoko KBanMmMUMpoBaHHbie

pabo4ne 1 NPOMBbILLNEHHUKK
2500000 PaboTHUKKM HU3KO
KBanudmkaLmm
2000000 N Cenbckue
1500000 HeKBanuMgMUUPOBaHHbIe
pabouve
1000000
500000
0
1866

Pucynox 9. Cmpyxmypa 3ansmocmu (mMan uen.) ¢ Anenuu u Yance no
Ooannvim 1866 2. Cocmaeneno no [8, p. 65]

B Anrmum B 1803 romy BBICOKOKBaNM(UIIMPOBAHHBEIM pabodnii, K TaKOBHEIM B
MEepPBYIO0 OYepelb OTHOCHIN MacTepoB, 3apabareiBan B roa 55 ¢yaToB, B 1866—50. D10
03Ha4yaJl0 CHI)KEHHE MOTHMBALIMK Y CPEIHEro KJjlacca, a TAaKXKe ero JOXO0B, C KOTOPHIX B
WH]IyCTPHUANBHBIX SKOHOMHKaX B OCHOBHOM M JIeNANINCh cOepexkeHust. K Tomy ke, BHyTpH
CpefHero Kiacca Habmogantack auddepeHranus B 10X0Jax B 3aBUCHMOCTH OT TE€PpH-
Topun u mpodeccun. Bce Hacenenue AHIIIMM M Yajca TOT/Aa HACUUTHIBAIO OKOJIO
23 MIH 4YeloBeK. YUYHUTHIBas, 4TO pabOTOCIIOCOOHOE HAaceleHHe TOIa COCTABIAIO B 3a-
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nagnoit Erponie 50—-60%, B Anrimu B 1866 romy okosno 2/3 paboToCOCOOHBIX KUTENCH
TPYIAUIUCH 110 HAMY JTNOO SBISUTUCH MEITKUMU TIPEATNPUHIMATEIISIMI.

Takum obpa3om, o HamuM oreHkam, 27-33% BBII O6wennnenHoro KoponescTa
COCTaBJIsUIa OTUIaTa TPY/Ia U JJOXOJ MEIKUX MpeAnpuHIMaTenen. s mpakTHIecKn BCero
mocyieBoeHHOTO Tieproga B BemukoOpuranuu u CIHIA 3TOT mMoKa3aTellb HE MPEBHINIAN
50%.

Ho eme Gonbuieit nmpobiemoii Obiyia HU3Kas MOKyIaTeNlbHAsl CIIOCOOHOCTh Hacele-
HUs, Kak onpenenun boynpu, mo psaay crnenuaibHOCTEH 3apiiata B bpuranuu npakrtuue-
cku He pocina ¢ koHna 1840-x rogoB BmwioTh 10 1891 roga. Huskas omnnara Tpyzaa B ne-
peBHe, B Mpnanauu oHa coctaBisuia B cepeanne XIX Beka mHorja 2 mMWUIMHTA B HEZe-
JII0, CO3/1aBajia CUTYAIUIO, KOTIa TOPOy OBLIO CII0KHO COBITH MPOIYKIIHIO B CEJIO0, K TO-
My JK€, 9acTh TOPOJICKOTO TpoJjieTapraTa Oblia BEIHYXKICHA BBICHUIATH JCHBTH TOKUIBIM
pOAMTENSAM B IEPEBHIO, TaK KaK TaM OTCYTCTBOBAJA CHCTEMa COIMATLHOTO CTPaXxOBaHUS
U OBLIM HU3KUE HOPMBI COCPEIKCHUN Y HACEICHUS, B TIOKUIIOM BO3PACTE CEIILCKUM KUTE-
nsM BputaHuu yacTo MPOCTO HE HA YTO OBLIO CYIIECTBOBATH.

Kyna yxomumu 67-73% BBII bpuranuu Bo Bropoii monosune XIX Beka, a TouHee
komy? B mepByro ouepenb HaM HaJ0, KOHEYHO, BCIIOMHUTH O peHTe. Huskuii ypoBeHb
[IEH Ha MMPOMBINUICHHYIO MTPOAYKIMIO U YacTas MedIsius TMOBHIIIATH JOXOAbI 3eMJIeBIa-
JIENTBIIEB U BIIAJIENbIEB HEBIKUMOCTH B IIEJIOM.

Hezanonro nocne IlepBoif MEUpOBOI BOMHBI HAITMOHAIBHEIN 10X0/1 BenmukoOpuranuu
cocrasisut 4060 MiH ¢. CT., 3 HAX 9yTh O0bIIe 2 MIpA (. CT. IPUXOIMIIOCH HA OIUIATY
Tpyaa, 405 MJIH — Ha IPOLEHTHI TOCYJapCTBEHHBIX 3aliMOB M 665 MJIH Ha NMPOLEHT OT
YaCTHBIX IIEHHBIX OyMar W JIEMO3UTOB, a TaKXKe PEHTY C HEABMKUMOCTU. [[1s KoHIa
XIX Beka mocaeaHssi CTaThs HAIIMOHAILHOI'O J0X04a J0/KHA OblUIa OBITH BBIIIE, BEAbL TO
OBLTO BpeMsl BBICOKOW KOHBIOHKTYPBI PBIHKOB IICHHBIX Oymar. ['ocymapcTBeHHbIE pacxo-
nel Tiocite [lepBoit MUPOBOI BOWHBI COCTaBJISUTH B bputanmu 285 mMiH ¢. CT., a IpUOBLTH
(bupM — Tompko 685 MuH ¢. cT. [13, p. 7], ¥ 3TO B YCIOBUAX OJIATONIPUATHOMN s AH-
TJINA PRIHOYHOW KOHBIOHKTYPHI.

B 1920-¢ roap! aHrHiicKas MPOMBIIUICHHOCTh XOTh U MEPEKIBaAIa HE JTyUIIIHe Bpe-
MEHa, HO BCE-TaKU €¢ MOJOXKeHHe ObUIo Oosiee OIaronpusaTHBIM, Hexenu nepexn [lepsoit
MHUPOBOI BOWHOM, Koryia MpuObLTH OM3HEca ObUTH HE CTOJIb 3HAUUTENbHBIMU. Vccieno-
BaHHE OPUTAHCKOTO XypHana « DKOHOMHUCT» IOKa3ajio, YTO CPeIHss MpUObUTh (PUPMBI B
Amnrmuu coctapnsuia B 1914 romy 76 Thic. §. cr. OqHako B 0a30BBIX OTPACHSIX MPOMBIIII-
nmenHocTH mociie 1920 roma Havascs Kpu3UC, OTOPOCHBIINNA YKOHOMHKY CTPAHBI IO PSAY
MyHKTOB B cocTosinue 1911-13 romos.

Tenepp MOAXOAMM K APYTOH MPUYHHE «AHTIUICKOM O0JIE3HU», CKOpee BCEro, dTO U
OblIa mepBONpUYNHA — paHThe. PeHTa — 3TO miiaTa 3a UMYIIECTBO €ro Biafenblly. B
AHTIIUY, KaK U Be3Jie, ObLIM J[Ba TUIA PAHTHE — BJIAJICNbIIBI HEJBIKUMOCTH U BJIAJICIIb-
bl [IEHHBIX OyMmar, HanOoJiee HaJIe)KHBIMU M3 HUX OBUIM OOJHTaIliy TOCYAapCTBEHHOTO
3aiima.

UToObI TOHITH 0COOCHHOCTH aHTJIO-aMepuKaHCKoi Mojenn 3xkoHomukH (CLHA, kak
MBI YBUJIMM HIWDKE, HE CTOJIb 3HAYUTEIHHO OTIMYAIOTCS OT AHTIHMU B DKOHOMHYECKOM
acreKTe), Halo BepHyThes B majekuii 1066 roxa. [loGexa mpu ['actuHrce o3HameHoBaa

510



IKOHOMUYECKHE

TEOPUHU Cloud of Science. 2014. T. 1. Ne 3

co00# Hayaslo YHUKaJIBLHOH MOJEH cpelHeBEeKOBOro oduiectBa B EBporne — anrnumiicko-
ro, COOCTBEHHO, U Ha3BaHHE AHIJIMS CTAJO NPIKUBAThCs Ha BpuTaHCKMX OCcTpoBax C Tex
Mop. YHHUKAJIBHOCTh HOBOTO NMOPsAKa B bpuranuu, nopsaka HOpMaHHCKUX 3aBOEBATENEH,
3aKJII04aj]ach B TOM, YTO 3€MENbHBIN (POH[ U MpaBa HAa TOPrOBIIO, OCOOEHHO BHEILIHIOIO,
OKa3aJiCh CKOHLIEHTPUPOBAHBI B PyKaX y3KOT0 Kpyra JIML, B OCHOBHOM 3TO OBLIX T€, YbU
MIPEIKY IPOSBUIIM BEpHOCTH Bubrensmy 3aBoeBareio.

3emin OOIIMHHUKOB U CTapOM aHTIIMHACKOM 3HATU OBLIM pacHpe/elieHbl CPeId MaJo-
YHCIIEHHON MPOCTIONKM JICHA-JIOPAOB, a MpaBa Ha TOProBil0 — cpean OykBaibHO 150-
200 nmenpuoB u3 JlongoHa u OnmM3nexamield MecTHOCTH. Bee ocranbHoe HaceneHue AH-
IJIMM OKa3aJioCh Ha IMOJIOXKEHUH PadOB M MOJIypaboB, KpOME HECKOJIBKUX THICSY ceMei
CBOOOJHBIX KPECTBbSIH, BEPOSTHO, MHOTHE M3 IOCJIEAHUX ObUIM MOTOMKAMH BHKHHIOB,
T. €., TeX k€ HOPMaHHOB, TOJIKO 3aBOEBHIBaIINX bpuTanuio panee.

KpecTpsackas oOmmHa AHIIAN OKa3ajach ocIabIeHHOH, peMECIeHHBIE IeXa MaJo-
YHCICEHHBIMH U cliabee CIUIOUCHHBIMHU, HEXEIH Ha KOHTHHEHTE, KyNe4ecTBO MalloyHc-
JICHHBIM U CIUIIKOM CHJIBHO CBSI3aHHBIM C KOPOJIEBCKMM AoMoM. Kak HM cTpaHHO, HO
MMEHHO 3TH 00CTOSITENbCTBA MOPOAUIN TO, YTO BIOCIEACTBUM HA30BYT KAalUTAJIM3MOM B
Anrmun. KoHueHTpanys 3eMiM NMO3BONMIA HAKOIHUTH KAalUTaldbl U OBICTPO HPEBPAaTHTH
CEJIBCKOE XO3SIMCTBO U3 CPEACTBA MPOKOPMIICHUS KPECTHSIHCKMX MacC U JBOPSAH B UCTOU-
HUK NPHOBLIH, T. €., B 30HY BBICOKOH PEHTA0EIbHOCTH.

TecHast cBsI3b JEHI-JIOPJOB U JIEIBIIOB U3 CHTH C KOPOHOH oOecrednBaia B3anMO-
KOHTPOJIb TOCyJapcTBa M OW3Heca, 4To, B CBOIO OYepeab, CO3/aj0 MOYBY JUIS MOHMCKA
KOMIIPOMMCCOB, OJTHUM U3 KOTOpBIX crana Benukas Xaprusa BonbHOcTel. Ho, kpoMe TO-
ro, B AHIVIMU CIIOXKHJIACh TPAJULUS — TOCYAapcTBO (pUHAHCHPYET CBOHM pacXoibl Ipe-
MMYIIIECTBEHHO C 3aliMOB, TaK KakK IMOJy4yuTb AeHbIM oT Ilapmamenrta He Bcerzma ObLIO
MIPOCTO.

B snoxy HamoneoHoBCKMX BOWH IoCyIapCTBEHHBIM JOJT CTaJl BaXKHOM COCTaBJIsIO-
meit Opuranckux ¢uHancoB. Ho u mocie Barepnoy pacxompl UMITEpUH POCTH, TaK Kak
Haj0 OBIIO AepKaTh B MOKOPHOCTH MOYTH TOJIOBHHY YEJIOBEYECTBA, YTO HENb3d OBLIO
caenath 6e3 jpoctatodHo goporocrosimero duota. Ilepen [lepBoit MupoBoii BOMHON HM-
nepusi UMella COBOKYITHBIH JJONT B pa3mMepe okojio 650 MiH. ¢. cT.

CornacHo nmeBIneit mecto a0 [lepBoii MUpOBOI BOMHBI TpaauluK (HCKa, HAIOTH B
AHIIMY majaiyd B OCHOBHOM Ha MoTpeOJieHHe, T. €., ObUIM KOCBEHHBIMHM, 3TO 03HAYaJIo,
YTO (PaKTHUYECKH 10 TOCYIAPCTBEHHOMY AOJITY PACIUIauMBaIOCh HACENICHHUE, pacIlylaunBa-
JI0Ch, KOHEYHO, Nepe] JICHA-JIOPIaMH U eNbLaMH U3 CUTH, IIOCIEeIHIE YacTO He ObUIN HU
AHTTIMYaHaMU, HU KEJNbTaMU.

EcrectBenHo, npocToli Tkau u3 Mandecrepa JmO0 MIOTHUK W3 JlyOianHa HE MMeTH
(hMHAHCOBBIX BO3MOXKHOCTEH MrpaTh Ha OWpke W MPHOOpETaTh IICHHBIE OymarH, coepe-
JKEHHUSI TIOPOil HEe MOTJIH JleNaTh Jake OaHKOBcKHe Kiepku. OOelHeHHEe KPEeCThsIHCTBA U
NpeBpalleHue ero B IpojeTapuaT ObLIN OISTH-TaKK 3amporpaMMupoBansl B 1066 rony,
KOTJa KPECThsIHCKasl OOLIMHA JIMIIMIACH OOJIBIICH YacTH CBOMX MpaB, UX, MOXKHO CKa-
3aTh, BOOOIIIE HE OBLIO.

Urak, apxutexTypa OpuUTaHCKOI SKOHOMUKH 10 [IepBoif MEUpOBOI BOMHBI ITpeICTaB-
nsi1a co00# MUpaMuIy, y OCHOBAaHUS KOTOPOW ObLTa Macca TIOTOMKOB 00€33¢MEJICHHBIX
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KPECThsIH, 3apab0TKH KOTOPHIX 00SCIICUNBAINA UM TOJIBKO MIPOITUTAHUE, CPEIHUN KIacc He
TIPEBBIIIAJ 110 YUCIIEHHOCTH BO Bcell bpuTaHnu IByX MITH 4elIOBEK, M €T0 SKOHOMHUYECKOe
MoJIoKeHNe ObUT0O He HAMHOTHM JIyd4llle, YeM y Ipojerapuara. Ha BepmmHe mupamMuabl
cTosIM POTIIMIIBABI M elle HECKOJIBKO MPUOIMKEHHBIX K TIPAaBUTENBCTBY ceMeil (uHaH-
CHCTOB, HY, a MEXIy HUMHU U CpeTHNM KiaccoM Obutr 250 ThIC. paHThE, Yb€ COBOKYITHOE
00OraTCTBO MPEBHIIIANIO SKETOMHBIN T0X0/ BCei bputanuu.

Beliiie MBI cka3aju, 4TO JOXOJbI OT PEHTHI B AHIJIMK ObUIM BHYIIUTEIBHBIMHU JaXe
nocie [lepBoit MUpOBOI BoiHEL, 1 3T0 ciycTs 40 net mocne oOBana neH Ha 3epHo. Ceii-
yac HeTPYAHO MOACUUTATh, 3HAS YUCICHHOCTD 3€MJICBIAICIBIIEB, IPUMEPHBIC JOXOJIBI OT
3€MEJIbHON PEHTHI B AHIVIMM U Y3JIbCE 0 CEIbCKOX03siicTBEHHOro Kpusuca 1880 romos.
B nagane 1830 romos B nentpe metpononuu ([llotnanmus u Upnanaus He nMenu mpas
BBIIBUTaTh KaHAMIATOB Ha BBIOOPH B Ilapmament) mpoxuBamu 435 ThiCc. 4elnoBeK, YbH
PEHTHBIC JOXOMIBI MPEBBIMANH 2 ¢. CT. B TOJI, U3 HUX JIBE TPETH OBUTH MEITKHMH 3eMJIc-
BJasenbliaMu, ¥ ToJIbKO 180 OTHOCUITUCH K pa3psiy KpymHEHIIUX B AHTIINH.

Ecnu cynuth 1o 10x07aM U3BECTHOIO OOpIia ¢ OTMEHOM XJIeOHOTO 3aKOHA repiiora
Puuapna Temna, To AOXOAbl KpymHOro JeHA-nopna B 1840 rombl cOCTaBISIIM OKOJIO
70 TeIC. (. cT. B rox [5, C. 259]. Ho Obutm eme cpeqHue W MEJKHE 3eMIICBIaENbIbl U
BJIAJIENBIBI IPYTHX BUIOB HEJBM)KMMOCTH, KTO TOJMy4as peHTy. Kak ompenenuts ux jae-
HE)KHBIE TTOCTYTUICHHUS?

Pacxonpr Ha aperny xuiabs (90% Bceil HEIBIKUMOCTH B TOPOJAx MPUHAIICIKATIO
KJIacCy paHTb€) COCTAaBILUIM y aHIIIMHCKOTO pabouero B cpemHem 8% ero moxona [9,
p. 39]. I'py6o roBops, B 1884 1. TOIBKO ¢ paboYMx ceMed JOMOBIAACIbIIBI TOTYYHIN
nopsifka 45 MiH. ). CT. PEHTBI, HCXO/I U3 JaHHBIX OOIIUX J0XOJ0B PabOUUX U MEIKUX
npeanprHuMaTeneil (mojasisoniee OOJNBIIMHCTBO pa0OYMX HE WMENN COOCTBEHHBIX
kBapTHp). OJHAKO PEHTA IUIATHIIACH TAKXKE 33 MHIyCTPHAIBHBIC TUIOIIAIN U 32 3IUTHOE
)kuinbe. Hamo ckasarth, 1 OONBITHHCTBA TOMOX03s1cTB Ha 3amane mo 1920 rogoB apeH-
Jla ¥ TIOKYTIKa KBapTUp OblJIa CTOJh CYIIECTBEHHOW MPOOIEMOii, 4TO 3TO MPEMSATCTBOBAIO
TPYMOBBIM MUTPAIUSAM JaXE€ B paMKaxX OJHOr0 OKpyra. CaHWTapHBIC YCIOBHS >KUJIHII
pabounx gaxe B CIIA B roasr [lepBoit MUpOBOIi BOWHBI ObUIM B 3HAYMUTEIHHOM HYHCIE
CJIy4aeB Y>KaCHBIMHU, MO TPU3HAHUIO CICIUANBHBIX (elepalbHbIX YHHOBHUKOB, 3aHU-
MaBIIUXCS 3TUM Bompocom [11, p. 17-18].

[IpoGiema nedunmra xubs Obla xapaktepHa s EBporsl B To Bpems. [lo omen-
kaM HeMmerkoro cratucta llIBabGe, Gorareie eBpormeiisl oTnaBamu B cpegnem 10-15%
CBOETO JI0X0JIa Ha OTUIATHI XKIIUIIHON apeH[pl, a mpocTeie paboune — mo 25%. /. Pu-
Kap/J0 HECKOJIbKO OIMIMOCS, PEIINB, YTO PEHTa B MEPBYIO OYepeIh BIHSAET Ha POCT IeH
TOBapOB MEPBOI HEOOXOJMMOCTH, HAa caMoM Jeie peHTa B XIX Beke mepeMecTuinach u3
CEJIBCKOTO X03HCTBA B Cpepy rOpOICKON HEABHIKUMOCTH.

67% BcexX pacxoJIOB aHINIMKACKOTO pad0vyero MpUXoAUIOCh Ha MPOYKThI MUTaHus [9,
p- 39]. Houtu 349 man ¢. cT. paboune bpuranuu, nmomyyaercs, HOTPATHIN Ha MPOMHUTA-
HUE, HeMajas 4acTh 3TOW CyMMBI IOINLIA HA OIUIATy PEHTHI 3eMIIEBIIAJENbIIaM, TaK KaK
naxe B 1908 rogy mocie Bcex KpU3UCOB AHIIMICKOTO MOMECThS Y JIUL, HETIOCPEICTBEH-
HO 00pabaThIBaBIINX 3eMITI0, OBUTO B coOcTBeHHOCTH 12% 3emenpHOTO (hoHma OOvean-
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HEHHOro Koposesctsa’. B 1873 romy 7000 Thic. aHrmmiicKuX ABOpsH Baagenu 80% Bceil
3emin B bpuranun. Mara3ussl U CKJIabl TOXKE HEPEIKO Pacloiaralich B apeHIOBaHHBIX
Y YaCTHBIX JIML HOMEICHUSX.

Ham He Tak mpocTo ompenenuTbes ¢ macmrabamMu peHTsl B bpuranun koHna
XIX Beka u kanyna IlepBoif MupoBoit BowHBI. Eciam Opath ormedennyto must 1920 romos
MIPOIOPINIO PUOBLIM M PEHTHI U COOTHECTH €€ ¢ HauuciaeHHOU 3a 1884 rox o0meit cym-
MO 3apIuIaThl, KOTOpas, KOHEYHO, MOTJIa CTaTh HHOU K 1914 romy, HO eBa T HAMHOTO,
TO MBI MOXKEM MPHUOIM3UTEIHHO ONPEAEIUTHCS C MacliTabaMHu PEHTHBIX MMOCTYIJICHUH B
Anrmuu no [lepBoit MupoBoii BoiHBI. JIOXOMABI 1O MPOIEHTaM € Toc. 3aiiMOB, OYEBUIHO,
Bo3pociu K KoHly [lepBoii MupoBoii BoiiHbl B 10—12 pa3, Tak Kak BO CTOJIBKO K€ YBEJIU-
YUJICSl BHYTPEHHUHN rocyaapcTBeHHbIN aoar. Iloatomy a0 1914 roma BeIIaTHL MO rocy-
JAPCTBEHHBIM 3aiiMaM eJiBa i npeBbimany 50 MitH ¢. CT.

Kax mu1 ykazamu Boitie, BBIT O6seurennoro KoponeserBa coctasuiu B 1870 roxy
npumepHo 1,5-1,6 mupa ¢. cr. [Ipu He3HaUNTENBHOM MacIiTabe SKOHOMHYECKOTO POCTa
Bpuranus ensa nu Beinia k 1900 roay Ha mokaszatens B 2 mapa. ¢. ct. B 1913 rony, no
oneHkaM A. Menuccona, BBII bputanun pasusncs 224,6 MIH [oiIapoB B IIEHaX
1990 roma. B 1913 rony nonnap paBHsiics nmpumepHo 13,25 momnapam koHna XX Beka, B
Hagajie TOro e Beka (. cT. cTomi npubdiausurenso 4,88 momtapos. [Tocie mpocredmix
apuMeTnIecKux IercTBUN MBI BRIXOMuUM Ha Tokazarens BBII bpuranuu B 1913 romy
oxoJio 3,47 mupx ¢. cT. B IeHaxX TOro BpeMeHH, u3 HUX okojo 0,6 mupx ¢. cT. B cpenHeM
IpUXoAWIocs 10 IlepBoit MUPOBOM BOMHBI HAa FOC. PACXOABL.

Mexnay 1870 u 1913 romamu, no Menuccony, BBII bpuranum BbIpoc MmouTu B
2,2 pa3a, HO OCHOBHOW NpPHUPOCT, KaKk MBI AymMaeM, mpuiieics Ha mepuox c¢ 1899 mo
1913 ron, T. K. UMEHHO TOT/Ia B OPUTAHCKON SKOHOMHKE CTAJIM IMPOKO MPUMEHSITHCS
TEXHUYECKUE TOCTIKEHHS BTOpOil MpOMBIINITICHHONW PEBONIOLMHN U TOCYIApCTBO yBEIH-
YUJIO pacxobl Ha OOOPOHY, B MEPBYIO OuYepenb, HA CTPOUTENLCTBO HOBOTO JIMHEWHOTO
(dhmota. Kpome Toro, BHECTIA CBOM KOPPEKTUBEI aHTIIO-OypcKas BOWHA, B MMOCIEIHUN TOTT
aToro koHduuKkTa bpuranckas uMmepus nmorparwia moutd 1,25 mapa ¢. cr. [12, p. 602]
Ha BOOPYKEHHBIC CHIIBI, YTO KBUBAJICHTHO mouTH §1 Mipx qoiutapoB B rieHax 1990 roxa.

O3HayaeT 1M CKa3aHHOE BBIIIE, YTO BOCHHBIE PACXO[BI, B IIEPBYIO OYEpelb Ha BeJle-
HUE BOWHBI ¢ OypaMH M CTPOUTEILCTBO APEIHOYTOB, «Pa30rHAIMY» IKOHOMUYECKUH POCT
Bpuranun? B 3HaUNTENBHON CTENEHHU 3TO TaK, OAHAKO, HA OJIAroCOCTOSIHUM HACEJICHUS U
nporpecce o0IIecTBa 3TO CKa3ajJoCh MUHHUMaJbHbIM 00Opazom. IlepBasi mupoBas BoiiHa
IoKa3ajia, 9To B OpHUTAHCKONH SKOHOMHUKE OBLIM OOJBIITHE HEHCITONIb30BAaHHBIC PE3EPBHI.
Tem He MeHnee nmpumep bputanum Hauana XX Beka MOKa3aTesieH, KJIACCUYECKUH 3amai-
HBI KamuTanu3M ObIT B COCTOSIHUM JIEMOHCTPHPOBAaTh dKOHOMHYECKHH POCT, KOT/a B
HETro BMEIIMBajach pyKa rocyJapcTBa, OJHAKO POCT IKOHOMHKH 0€3 COIMAbHBIX pe-
¢opM o3Havan IMIIb 00OTalIeHHe y3KUX CErMEeHTOB obOmecTBa. Kanuranuctuueckas cu-
creMa bpuTtanuu cronerusiMu paboTtasa Ha pOCT B IEPBYIO OYepENb PEHTEHI.

JInteparypa

2Who Does Own Britain Today? Land Ownership in the 1970s Labour Research, vol. 68, no. 4.
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Abstract. This article is devoted to consideration of the institutional and ideo-
logical reasons crises in the market economy. The author refers to the analysis
of economic data Britain and to a lesser extent USA in XIX — early XX centu-
ries. Thesis is offered, that the Great depression has the same roots with the
decline of capitalist economy of last quarter of XIX century, it’s the dispropor-
tionate distribution of income between employees and entrepreneurs.
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Annomayusa. B cTaTbe paccMaTpMBAaIOTCS OOJIAYHBIE CEPBWUCHI KaK CErMeHT
PBIHKa MHQOPpMaIMHHBIX YCIIyT. [IpoBelieH aHaIm3 TeHAEHINIT Pa3sBUTIS 00-
JIAYHBIX BBIYMCIIEHWVI, BBISABJIIEHBI TPEHIBI POCTa Pa3IMUIHBIX BUIOB YCIIYT.
ITpoaHam3mMpoBaHbl XapaKTePVCTUKM O0JIauHBIX YCIIYT.

Kimrouessle cj10Ba: 00IavuHBIe CEpBICH], 00IaYHbIe TEXHOIOTUM

1. BBenenmne

CeronHst 0JJHOM M3 pa3BUBAIOIINXCS TexHONorHH sBisiroTes «Cloud computing, ko-
TOpBIE B TIEPEBOJE C AHTIIMHCKOTO $3bIKAa HA3BIBAETCS] «OOJIAYHBIMH BBIYHCICHUSIMI.
Bnepsrie umes 1 TaKuxX BBEIMHCICHUN Obuia mpemmtokera B 1961 romy /[xonom Mak-
kaptu (John McCarthy), koTopas 3akirouanach B TOM, YTO BBIYHMCICHHE MOI'YT OBITh
MPOJaHbl KaK 3JICKTPHUYECTBO M BOJA, T. €. BBIYUCIMTEIbHBIC MOIIHOCTH OyIyT Hpero-
CTaBIATHCS TMONb30BaTeasiM Kak yciyra [1]. Cuuraercs, 4To Tpu 3TOM OH MPETOKHUIT
(hakTHYECKH HJIC0 00JIAYHBIX CEPBUCOB.

B 1963 rogy XK.C.P. Jluxmunep (J. C. R Licklider) mayan ncciemoBars uuero rio-
OaNpHON JOCTYITHOCTH CETH KOMITbIoTepoB. [lo ero MHeHHIo, TioOaibHas JOCTYITHAs
CETh TO3BOJIIIIA OBl YEIIOBEKY IOJyYaTh BHIXOJ K KOMIBIOTEPHBIM IPOTpaMMaM M J1aH-
HBEIM U3 JIF000T0 MecTopacmonokenus B Mupe [2]. On chopMymrpoBai caMble paHHHE
UeH TI00aTbHON KOMIBIOTEPHOM CETH, B PE3yJIbTaTe KOTOPHIX MOSIBIIIOCH CETOTHAIITHEE
CETEeBOE MPOCTPAHCTBO, B MpejieiaX KOTOPOro CYIIECTBYIOT O0JIAYHBIC CEPBUCHI.

B uccnenopannn xommanuii Forrester Research memaercs mpornos, uto k 2020 r.
00BEM MHUPOBOTO PHIHKA OOJIAYHBIX BBIYMCICHHUH BHIPACTET MPAKTUYCCKH BIIECTEPO II0
cpasHeHuto ¢ 2011 romgom, T. e. ¢ 40,7 mupa moyt. mo 6onee 241 mupa momi. [Ipu stom
CTOMMOCTD «ITyOJMYHOTO 00JaKa», T. €. MPHUIOKEHUH U YCIIyT, MPEJOCTaBISIEeMBIX KOM-
MaHUSIM ¥ WHIAUBUAYAJIHHBIM IOJIE30BATEISIM Yepe3 oOIenocTymHbii HTepHET, 32 TOT
JKe TIEpHOJ YBETHUUTCA eme Oonbie ¢ 25,5 mapa gomn. mxo 159,3 mupx moir. [3]. Tpo-
rHo3 komnanuii Forrester Research cmocoOCTBOBan yBENMYCHHIO TEX KOMITAHUH, KOTO-
pble TOTOBBI IIPEAJIaraTb CBOMM 3aKa3uyMKaM YCIYTH IMyOIHYHOTO Oo0JaKa.

BooO1ie xapakTeprCTHKH CETOAHAIIHUX O00JaYyHBIX BBIYMCICHHHA C YYETOM UX OCO-
OenHocreli onpezeneHs! B cranaaprax CLIA B cnemyromem: caMoo0CITy>)KUBaHUE TIO TPe-
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6oBanuro (anri. self service on demand), yHuBepCaIbHBIN TOCTYI MO CETH, OOBEIMHCHUE
pecypcos (aHru. resource pooling), 3MACTHYHOCTD U yUeT NOTpeOIeHn s .

OOGJiauHbIe TEXHOJIOTUH MTOCTEIICHHO BXO/AT B HAIIly MTOBCEIHEBHYIO XH3HB. [Ipnme-
HEHHUE UX CBS3aHO C PAIOM IPoOIeM OpraHH3alMOHHO-TIPABOBOTO XapakKTepa, PeIeHne
KOTOPBIX OyZeT CIoCcOOCTBOBATH PA3BUTHIO HE TOJBKO HAYKy, a YCKOPHUT IIPOIECC BHI-
YuciIeHusl B (pUHAHCOBO-3KOHOMUUECKoW cdepe. OOIayHble TEXHOJIOTHH Pa3BUBAIOTCS B
cucremMe obpasosanus [4, 5] u Hayku [6, 7, 8], 6ankoBckom cextope [9] u mu. ap. [10].

Paznuyarotr obnaka B 3aBUCHMOCTH OT (DOpMBI MPEAOCTABICHUS yCIyr — IIyOany-
HBIE, YacTHbIE ¥ THOpuaHbIe. [lyOnuuHble 00naka B OCHOBHOM NPHMEHSIOTCS B TOBCE-
JTHEBHOM XHM3HH, T7Ie HET HEOOXOAMMOCTH B KOH(UACHINAIBHOCTH HH(POPMAIIUH, 4acT-
HBIE — B JIOKQJIEHON KOPIIOPAaTUBHOM CETH, , @ THOPUIHBIC — OJXHOBPEMEHHO HCIIOJIB3Y-
10T ¥ MyOJIMYHOE W YacTHOE 00JaKa.

B Hactosmee Bpemsi Ha PoccniickoM peIHKe 00JadHBIE YCIYTH MPEIOCTABISIOTCS B
3aBUCHUMOCTH OT OOCITY>KHBaHUS B CIEAYIOLIMX MOJICJISIX CEPBUCA:

—  laaS mooenwv (anri. Infrastructure-as-a-Service, uadpacTpykTypa Kak yciayra)

NPEAOCTaBISIETCS. KaK BO3MOXKHOCTh MCIIOJIb30BaHUsI 001a4HOi HHOPACTPYKTY-
PBI IS CAMOCTOSITETILHOTO YTIPaBIeHUsI pecypcamu oOpabOTKH, XpaHEHUs, ce-
Teil u ApyruMu QpyHIaMEHTAIBHBIMHU BBIYNCIUTEIBHBIMHA PECYPCaMHU;

—  SaaS mooens (aurn. Software-as-a-Service, mporpamMmHoOe obecrieueHHe Kak
yciyra), B KOTOPOH MOTPEOUTENI0 MPEAOCTaBISIETCS] BO3ZMOXKHOCTD MCIIOJIb30Ba-
HUs TIPUKJIQJHOTO MPOTPaMMHOI0 oOecTedeHus] MpoBaiiepa, padoTaromero B
o0mayHOil HMHQPACTPyKType ¥ JOCTYIHOTO W3 pa3INYHBIX KIMEHTCKUX
YCTPOMCTB WITM MOCPEACTBOM TOHKOTO KIIMEHTa, U3 Opay3epa (Hampumep, BeO-
1ouTa) Wi HHTep(eic MporpaMmel;

—  PaaS moodens (PaaS, anrm. Platform-as-a-Service, miardopma kak yciyra), Ko-
rra MOTPEOUTENI0 TMPEeNOCTABIIETCS BO3MOXHOCTh HCIIONIB30BaHUS OOIa4HON
UHQPACTPYKTYpHl JUISL pa3MElIeHUs] 0a30BOTO MPOTPAMMHOTO OOECTICUCHHUS C
MOCIIEYIONINM Pa3MEIICHHEM HOBBIX WM CYHIECTBYIOMINX MPHUIOKECHHIA.

2. AHaIM3 pOCCUMCKOTO pbIHKA 00/Ia4HBIX CEPBVICOB

OO0sauHbIe TEXHOJIOTHH B MEPCIICKTHBE 00J1aat0T BHICOKMMH ITOKA3aTeNIsIMU CITPOCa.
YuuTthbiBas pocT phIHKA 00JIAYHBIX YCIyT B Poccuu HE0OX0AMMO MOIYCPKHYTh, 4TO AU(-
(hepeHIIMAIMS CIIPOCa HA 3TUX CEPBUCHI, B 3aBUCUMOCTH OT BHUJA MPEOCTABISCMBIX Ba-
puaHTOB, (OopMHPYET ONpe/eIICHHbIC MPEIOKEHH K hopMaM U MoAelsaM yciyr. JuHa-
MHUKa pocTa peIHKA 00nayHbIX yeuayr B Poccun ¢ 2012 mo 2014 roxsl B 1iesioM, U 1Mo cep-
Bucam laaS, SaaS, PaaS npuBenena B ta6m. 1.

C yueToM 0COOCHHOCTEH OOJAYHBIX CEPBHCOB, OXUAaeMmbld Ha koHerm 2014 roma
cermeHT UT-peiaka, cocraBut 11,3%, uro Gombme Ha 3,2% B CpaBHEHHH C MPOILIBIM
TOJIOM, YTO XapaKTepU3yeT YBEJIMYCHHE CIPOCa K OOJIAYHBIM BbIYHMCICHHSM. M3 uucia
MOJIeJIel TIOCTaBKH YCIIyT 00JaqyHoro Beuucienus 1aasS, 1. e. BO3MOKHOCTh MCIIONB30Ba-

! HanmonansHbiit HHCTHTYT cTanaapToB u texHomoruit CIIA. NIST
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HUS 00JIauHON WHQPACTPYKTYPHI Ul CaMOCTOSTEIBHOTO YIpPaBJIeHUS pecypcaMu oOpa-
OOTKH, XpaHEeHUs, ceTel U ApyruMu (PyHIaMEHTaIbHBIMH BBIYMCIUTEIBHBIMU PECYPCaMU
siBIsieTcss Oosiee BOCTpeOOBAHHBIM, YeM IPOTrpaMMHOE obecreueHne M miardopma Kak
yciyra.

Tabnuya 1. Junamurxa pocma puvinka oonaunsix ycaye 6 Poccuu ¢ 2012 no 2014
no laas$, SaaS, PaaS moodensam, %.

OobnaunbIe B Tom yuciie
YCIIYTH.  ..c | camc ||| Dbane |
% UT-pbinka
2012 4.5 25 14 0.2
2013 7.9 34 2.1 0.4
2014 11.3 4.9 3.2 0.7
OJKHIaeMBbIi

O0Jy1a4yHOe BBIUMCIICHUE PAa3BUBACTCS OYCHb OBICTPO HA POCCHICKOM PBIHKE U IPO-
THO3 JTUHAMUKH POCTa UCIOJIb30BaHM 00MavHbIX ycryT ¢ 2014 roma ma 2018 roxsl Ha
OCHOBE TPEH/Ia ypaBHEHUI MTPEJICTaBIICH Ha puc. 1.

4 )

y=3,7143x +0,5857

55x2 + 0,2226x - 0,0714
R?=0,9959

y= 0,922490'4141"
R*=0,9999

obuwue obnauHble ycnyru, %
— |aa$,%
e $22S, %
Paas, %

- J

2
Pucynox 1. Ilpoenos ounamuku pocma ucnonv308anus ooraunsix ycaye 6 Poccuu”.

2 Pacuer aBropa no nanusiM: Cloud services (Russian Market).
(http://www.tadviser.ru/index.php/Crares:O6xaunbie_cepsucsl_(pbiHok_Poccun) Cloud services in 2013.
Cnews Analysis, Overview (:http://www.cnews.ru/reviews/new/oblachnye_servisy_2013/)

519



C. C. bapanosa Hccredosanus menoenyutl pazeumus
0071aYHbIX CEPBUCO8

Ha rpaduke, Ha ocHoBe nuHammuueckoro psaa ¢ 2012 mo 2014 rox, cocraBneHa Ma-
TeMaTH4YecKass MOJelb alMmpoKCHUMalnuud Ha oOmiue oOnavynple yciayrd u ¢ laaS, SaaS,
PaaS monensimu, 1 IporHo3 o0beMa MPEeNOCTaBIeHHUS] OONAYHBIX yCIYT B 3aBUCHMOCTH
ot 3HadeHus gocrosepHoctH (R?) ypaBHeHu#l TpeHma. C ydeToM 3HAYeHWH BEITMYHHBI
nocrosepHocTH (R?) ammpokcuManuy GbUIM OZ0GPAHBI MOIETH YPABHEHHIT IS OBLIHX
00NaYHBIX yCIyT — JNWHEHHas, st [aaS — monmnHOMa BTOpOW cTemeHu, Mg SaaS —
SKCIIOHEHLIMANbHas, a it PaaS — moarHOMa BTOPOI CTENEHH.

[Iporuo3 nuHaMHUKU pocTa OOJAYHBIX YCIYTr MOKasbiBaeT, uTo Ha 2018 roj peIHOK
00JauyHBIX YCIYT MMEET TCHIEHIIMM M3MCHEHHUS B CTOPOHY POCTa OTHOCHTEIHHO SaaS
Mozenu yciyr. lloTpeburento oONayHBIX ycIyr Bce Oojbine OyAeT MpefoCTaBIAThCS
BO3MOXKHOCTh HCIOJB30BaHUsI MPHUKIATHOTO MPOrpaMMHOI0 oOecrieueHus mpoBaiiepa,
paboraromiero B 001a4HON MHPPACTPYKTYPE W JOCTYITHOTO W3 PA3IMYHBIX KIHMCHTCKUX
YCTPONCTB WM MIOCPEICTBOM TOHKOTO KIMEHTA W HHTEpQEiic mporpaMMEl (Tad. 2).

Tabnuya 2. [Ipoeno3 OuHamMuKy pocma pulHKa ooaayHwlx yenye 6 Poccuu
¢ 2012 no 2018 2. no laasS, SaaS, PaaS mooensim 6 %.

Oo01a9HbBIE B Tom uncie

S ofrene HT- laas,% Saas,% Paas,%
PbIHKA,
%
2012r. 45 25 14 0.2
2013r. 7.9 3.4 2.1 0.4
2014r., 113 4.9 32 0.7
2015t 159 7.1 4.9 11
2016r. 19 9.2 7.2 14
2017r. 229 121 11 19
2018r. 26.6 14.2 169 2.2

HenocraTounas n3yu4eHHOCTh MPEUMYIIECTB U HEJOCTATKOB MPUMEHEHUE 00JauHBIX
ycnyr Ha PoccuiickoM pBIHKE caepKHBaeT OOLIMPHOE MCIOJIb30BaHHE. B OCHOBHOM He-
JOCTaTKW TNPUMEHEHHs OOJIAYHBIX TEXHOJOTMH CBA3aHBl C  OPraHU3alMOHHO-
TEXHUYECKUMH M 3aKOHOJATEIbHBIMU BOIPOCAMH, PEIIEHHE KOTOPBIX BO3MOXHBI B Oy-
JTyLIEM.

IIpu cymectByrommx oOna4yHbIX cepBUCAaX Ha pbiHKE Poccum HeoOxoammo yiryd-
HIUTh YCJIOBHSI MPEJOCTABICHHS, TpapHKa U OTBETCTBEHHOCTH CTOPOH COMPOBOXKICHHS,
pacuer ¥ B3aumMopacyeT MEKAy OIepaTopam, a TAKKe TeXHUUYEcKas MoJIep:Kka odmad-
HOTO CEpBHCA KEJTAET JYUIIEro.

C y4eToM HBIHEIIHETO COCTOSHUS MOCTABOK 00JayHOTO CEepBHCa M3YUYHIN BO3MOXK-
HOCTH KaK IPEHMYILECTBA, U PUCKM KaK HEIOCTaTKH OOJIauHBIX TexHoJjorui. CpaBHH-
TeJIbHAs XapaKTepUCTUKA PEUMYILECTB U HEJOCTAaTKOB IPUMEHEHHS O0JIaYHbIX YCIyT Ha
POCCHICKOM PBIHKE TpeCTaB/ICHa B Ta0I. 2.
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Tabauya 2. CpagnumenvHas Xapaxmepucmuxa npeumyuecmes

IIpeumyuiecTBa

Oxonomuueckas s¢pgpexmusnocms. ObIaY-
HBI€ BBIYHMCIICHUS SBIISIFOTCS HanboJee 3Ko-
HOMHYECKH 3()(HEKTHBHBIM CHOCOOOM ISt
HCIIOJIb30BAHUS, TOJIEPXKKH U MOJICpHU3a-
i MHpopMaluH, TpedyeT MeHbIIe pac-
xonoB Ha UT-uH(GpacTpyKTypy KOMIIaHHH,
B CPaBHEHUH TPAAULIMOHHBIMH.

U He0OCMamKo8 O00NAYHbIX BbIYUCTICHUL

HegocraTkn
Texnuueckue 6onpocul. B ycinoBuu JoCTyIHO-
cTi MH(GOPMALH CHCTEMa MOXET MMETh Ce-
phe3Hble TU3(GYHKINH, CBSI3aHHBIE B TOCTABKE
o0mnaunbIX cepBUCOB. HeoOXomum BBICOKO-
ckopocTHOW MHTepHeT M TexHH4Yeckoe obec-
TIeYCHUE.

Heoepanuuennvie o0b6vemvl 0151 Xpanenus
ungopmayuu. Xpanenne uHGPOpPMALMKA B
o0ake JMaeT MOYTH HEOTPAaHWUCHHYIO €M-
KOCTb.

besonacnocmo. bezonacHocts M KOH(UIEH-
UaJIBHOCTh MH(pOPMAIK B O0JIaKe HE Tpey-
CMOTpPEHBl B 3aKOHOAaTenbcTBe Poccuiickoit
Denepanu.

OmKazoycmonyusocmy, pesepeHoe Konu-
posanue u eoccmanosienue. Bece naHHbe
XpaHATCsl B o0JaKe, pe3epBHOE KOMHPOBa-
HHE W BOCCTAHOBJICHHS TOpa3io MpoIIE,
4YeM Jpyrve TPaJAMIUOHHBICE METO/bI Xpa-
HEHUS ITAaHHBIX.

Cknonnocms Kk amaxe. XpaHeHue HHGpOpMa-
MU B O0JIaKe MOXKET CJIeNIaTh Ballly KOMIIa-
HUIO ySI3BUMOW K BHCIIHMM aTakaM U yrpo-
3aM. COKpeITHE KOH(HUICHIIHATHHBIX TaHHBIX
YCIOXKHSACTCS.

Aemomamuueckaa — ummezpayus — npo-
epammuoeo obecneuenus. Hacrtpoiika u
HHTErpanys IporpaMMHOI0 obecriedyeH s 1
NPUIOKEHNI B 00JaKke MPOUCXOAUT aBTO-
MaTHYECKH B COOTBETCTBHH C TpeOOBaHUEM
notpeouTers.

3asucumocms om UHOCMPAHHBIX NOCMAGUU-
xog. TlocTaBka 0OJAaYHBIX YCIYT HA PBIHOK
Poccun ocymiecTBisieTcsi B OCHOBHOM OT HHO-
CTPaHHBIX ONIEPATOPOB.

Jleexkuit docmyn x ungopmayuu. Ilocme
perucTpaniu B oOake, MOXXHO IMOJIYYHUTh
JOCTYyN K uHpOpMaluu U3 J000H TOUKH,
e ecTh NOAKIIoYeHHe K VIHTepHeTy.

Pacuem u e3aumopacuem ycnyz. OTcyTCTBHE
00JIauHBIX YCIIYT B 3aKOHOJATeNbCTBE Poccnu
co3maeT HpoOJeMBbl B BAJIOTHOM pacuere C
WHOCTPAHHBIMH TTapTHEpaAMH — OIepaTopaMu
MOCTABIINKA YCIIYT.

4. 3akIIoueH1e

[MoreHnuman ncnonbp30BaHuS WHPOPMALUOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH J10-
CTaTOYHO BEJIMK U TPeOyeT YCHICHHS ero posin B obmectBe. [10BOIsI UTOTH IO BOTIPOCY
00 00JIauHBIX BBIYMCICHUSX, XOUETCS OTMETUTH clenyromee. Bo-nepBrix, 3TO AeHCTBH-
TEJIFHO PEBOJIIOLMOHHAS TEXHOJOTHs, BOOpaBiasi B ce0si 0a30BbIe MPUHLIUIBI KOHCOJH-
Jalyy ¥ BUPTyaJIM3alMi, HO C MOMNpPaBKOW Ha BpeMs. Bo-BTOPHIX, HY>KHO YNIOMSHYTbH O
TOM, YTO HA JaHHBIH MOMEHT 3Ta TEXHOJIOTHS Cl1a0d0 CTaHIapTHU3UPOBaHA, OCOOEHHO B
BOIpoce 0e30macHOCTH. B CBsI3M € 3TUM, HAC XKJET elle 0Jroe pa3BUTHE U OCMBICICHHUE
TOTO, YTO MBI YK€ UMEEM Celdyac U MOKEM 3TUM II0JIb30BaTbCcid — OE3rpaHUYHbIE BbI-
YUCIUTENbHBIE PECYPCHI.
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HGO6XO,E[I/IMO OTMCTUTD, YTO PBIHOK 00JIAYHBIX TEXHOJIOTHI Ppa3BUBACTCA 6LICTpO u
HUMECT TCHACHINUIO U3BMCHCHHA B CTOPOHY NMMPUMCHCHUS PA3HBIX MOILeJ'Ieﬁ 00JTaYHBIX Ccep-
BHCOB.
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Abstract. This article discusses how cloud services market segment infor-
matsinnyh services. The analysis of development trends of cloud computing
identified trends of growth of various types of services. There are analyzed

the characteristics of cloud services.
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	h3д = h2( + (h3 – h2() / (oiн =121,4 + (133,9 – 121,4) / 0,85 =136,1 кДж/кг»  (4)

