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BBEAOEHUE

PasButie COBpEMEHHON LMBUIM3ALMU CBUIETEIBCTBYET O IOCTOSHHOM IIO-
BBILIEHUN POJIM KOMIIBIOTEPHOIO MAaTEMATHYECKOTO MOJEIMPOBAHUS KaK B HAYYHBIX
UCCJIeIOBAHUS JUIsl TTOTYyYEHUsI HOBBIX 3HAHUH [1], Tak U BO MHOTUX 00JIACTAX MpaK-
TUYECKOU JESATEIBbHOCTH YeIoBeKa. TpaauIIMOHHO KOMIIbIOTEPHBIE MATEMATUYECKUE
MOJIEJIM CTPOSITCSI HAa OCHOBE (DyHJAaMEHTaIbHBIX 3aKOHOB IIPUPO/IbI, 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, KOTOpbIe MPEACTABIAIOTCA B Buje ajireOpandeckux (opmyi, aji-
reOpanueckux uin AuQdepeHnrnaIbHbIX ypaBHEHUH, OOBIYHO PEIIaeMbIX C TMOMO-
IIbI0 KOMIIBIOTEPA YUCICHHBIMU METOJIaMU. IMEHHO TakuM ciocOoOOM BEAYTCS MHO-
rue hcciieoBaHusi B (pu3uke, aCTPOHOMUU, IKOJIOTHH, HAYKAaX O 4YeJOBEKE, MPUPOJIEC
U OOILIECTBE, BBINOJHAIOTCSA JOJTOCPOYHbIE MPOTHO3bI IMOTOJIbI, MPEACKa3bIBAIOTCA
3eMJIETPSICEHUs, LIyHAMH, CTUXUIHBIE OCACTBUS, a TAK)KE PACCUUTHIBAIOTCS M MPOECK-
TUPYIOTCSI CaMOJIEThI, aBTOMOOWIIM, PAKEThI, OJBOAHBIE JIOJKH, 3AaHUS U COOPYXKe-
HUS1, IPOMBIIUIEHHBIE U BOCHHbIE OObEKTHI.

Bcerna cunranoch, 4TO caMm MpoOIECC OTKPHITUS (yHIAAMEHTAIBHBIX 3aKOHOB
IPUPO/IbI, OOIIECTBA, BCEIIEHHOM — 3TO IpeporaTuBa UCKIOYUTEILHO YenoBeka. Bee-
IZla CYUTAJIOCh, YTO IOCTPOCHUE MATEMATUYECKUX MOJEIEH M MX KOMIIBIOTEPHBIX
peanu3anuii — 3TO BHICOKOMHTEIUIEKTYabHas 3ajlaya, TpeOyIollas COBMECTHBIX YCH-
JUI MaTEMAaTUKOB, IPOrPaMMKCTOB M CIELUATUCTOB MPEIMETHBIX 001acTei, B KOTO-
PBIX BBINIOJNHSAETCA MoAenupoBaHue. OQHAKO Mbl C YJIMBICHHUEM 3aME€YaeM, YTO U
3TOT TPAAMLMOHHBIM I YEJIOBEKA BHUJI €TI0 MHTEIUICKTYaJbHOU JEATEIIBHOCTH, CBS-
3aHHBIM C CO3JaHUEM CAMUX MAaTEMATHYECKNUX MOJENEH, B HACTOSAIIEE BPEMS aKTUBHO
nepeKiIaibIBaeTCd Ha KoMIbloTep. KoMIbOTEp Tenepbs MOXKET caM OTKPbIBATh (PyH-
JAMEHTAJIBHBIE 3aKOHBI MPUPOJbI, BBISBIATH CBA3M U 3aKOHOMEPHOCTHU IPEIMETHBIX
oOnacTeil U 3aKJiaJbIBaTh UX B MAaTeMAaTHYECKHE KOMIIbIOTEpHBIE Mojenu. [Ipuuem,
BO MHOTHX CJIy4asX KOMIIBIOTEDP C 3THUM CIPABIACTCA JIydllle, YeM caM 4desioBek. Ha-
IIPUMEP, KOMIIBIOTEP MOJKET BBISBIIATh M YUUTBIBATH B CO34AaBAEMBIX UM MOJEIIAX HO-
BbI€ 3aKOHBI, 3aKOHOMEPHOCTH U BHYTPEHHUE CBA3M NPEIMETHOM 00JACTH, HUKOT 1A
paHee HEU3BECTHBIE YUEHBIM U CIIEIMaIucTaM. B pesynbTaTe Moaenu, co3aaBacMble
KOMITBIOTEPOM, YUUTHIBAIOT OOJIbIIEe KOJUYECTBO (PAKTOPOB, 3aKOHOB U 3aKOHOMEDP-
HOCTEH, BIMSIOLIMX HAa PE3YJIBTAT MOJEIUPOBAHMS. JTO, ECTECTBEHHO, YJIy4IlaeT Ka-

YCCTBO KOMIIBKOTCPHBIX MOI[GJIGIZ.



KoneuHo xe 31ech pedb UaeT He 00 0OBIYHBIX (POH-HEHMAHOBCKUX KOMITBIOTE-
pax ¥ He 00 OOBIYHBIX METOJAaX COCTABJIECHUSI KOMIIBIOTEPHBIX MporpaMm. Peub uaer
O HM3KOYPOBHEBOW CTPAaTErMM MCKYCCTBEHHOI'O MHTEJUIEKTA. Takue MHTEIIEKTyallb-
HBIE OIEpaIi MOKET BBITIOJIHATH KOMITBIOTEP, MMOCTPOCHHBIN «I0 00pa3y u MoJo-
OMI0» UYEIOBEYECKOT0 MO3Ira — HEHPOKOMIIBIOTEP. DTO MOXKET TAKKe ObITh HEMPOH-

Hasg CCThb, MMUTHUPYIOIIAA HeﬁpOKOMHb}OTCp Ha OOBIYHOM KOMIIBROTEPC.

Jennputel

Puc.1. HelipoHnsl yenoBedeckoro Mo3ra

HeiipokoMIibroTep, KaK U YEJIOBEUECKUIM MO3T, COCTOUT U3 MHOXECTBA COEIU-
HEHHBIX MEXy COOO0I AJIIEMEHTAPHBIX SYEEK — MOJICTbHBIX HEUPOHOB, TPUHIIUI JCH-
CTBUS KOTOPHIX BO MHOTOM aHAJOTHYECH MPUHIUIY JIEHCTBUA OMOJOTUYECKUX HEH-
POHOB, M3 KOTOPBIX COCTOUT MO3r. Kak u B MO3re, HEUPOHBI HEUPOKOMIIBIOTEPA CO-
€MHEHbI MEXIY COOOM MHOXKECTBOM MPOBOJIOB, Y€pe3 KOTOPHIE MPOUCXOIUT OOMEH
ANEKTpUYECKUMU curHajtamu. Kak u Ouonornyeckue HEHPOHbBI, HEHPOHBI HEUPOKOM-
IBIOTEPA MOTYT MEPEXOIUTH B BO30YXKICHHOE COCTOSTHUE, BbIpaOaThiBasi U MOChLIAs
ANEKTPUUECKUE CUTHAIIBI APYTUM HEHpOHaM, NMpUYEeM Nepexoi B BO3OYXKICHHOE CO-
CTOSIHHE KaXXJ0TO HEHpOHA TEM BEpOsTHEE, YeM OOJIbIIee KOJUYSCTBO CHUTHAJIOB OH

NOJIyYMJI OT IPYTUX HEUPOHOB.
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Hepsnoe
BOJIOKHO

Hewpon

Puc.2. Cxemarnueckoe n300paxeHne yyacTka HEHpOHHOM ceTu

CornacHO COBpPEMEHHBIM HEWPO(DU3UOJIOTHYECKUM MPEJCTABICHUSIM BCS HH-
dbopmanus, XpaHsiascs B MO3re, 3aKOJUPOBAaHA B BUJIE MATPUIIbl CHJI CHHANITHYE-
CKMX CBSI3€ — MHOKECTBA BEJIMYMH 3JIEKTPONPOBOJHOCTU IMPOBOJHUKOB, COEHU-
HSIOIIUX OMOJIOTHYECKHE HEHPOHBI, MPUYEM ATH BEITUWYUHBI, IO MEPE KU3HEACITEIb-
HOCTHU MO3ra, OCTOSIHHO MEHSIOTCS, YeM 00EeCIeunBaeTCsl HaKaIllJIMBaHUE U KOPPEK-
TUPOBKa XpaHslelcss B Mo3re nHpopManuu. ITOT MEXaHU3M B HEHPOKOMITbIOTEPE
UMUTUPYETCA MYTEM COOTBETCTBYIOIEIO M3MEHEHUS CHMHANTHYECKUX BECOBBIX KO-
3¢ GUIMEHTOB, BBIMOIHSIIONUX POJIb AJIEKTPOIPOBOJHOCTH COCIUHSIIONINX HEHUPOHBI
IPOBOJTHUKOB. TakuM 00pa3oMm, Kak U B MO3Te, BCSI HHPOPMAIHs B HEHPOKOMITHIOTE-
pe MPEeJICTABIISIETCS U XPAaHUTCA B BUJIE MATPUIIbI CUJI CHHANITUYECKUX CBSA3EU HEHpo-
HOB.

B otnnyue oT 00BIYHOTO KOMIIBIOTEPA, HEUPOKOMIBIOTED HE MPOTPaMMUPYET-
csl, a ToJI00HO YenoBeKy oOydaercs. [Ipu 3ToM MPOUCXOAUT KOPPEKTUPOBKA CHUJT CH-
HanTU4YeCKUX cBs3el. OOydeHue MpoBOAUTCS Ha OOYydaIOIMUX MpUMEpax, colepika-
KX UHGOPMALIMIO O MOJAEIMPYEeMOl peaMeTHoN obnacTu. Hanpumep, yToObl He-
POKOMITBIOTEP «OTKpBUD» Teopemy [ludaropa, Hamo HaprUCcOBaTh HECKOJBKO pa3iny-
HBIX MPSMOYTOJIbHBIX TPEYTOJbHUKOB, U3MEPUTH JJIMHBI UX TUIIOTEHY3 U KATETOB U
nepenarb 3Ty MHGOPMAIMIO HEHPOKOMITbIOTEpY. Eciu u3MepeHus: BBITIOJIHEHBI TIpa-
BUJILHO U TPEYTOJbHUKOB OBLIO IOCTATOYHO MHOI'O, TO MOKHO HE COMHEBATHCSI, UTO
HEUPOKOMITBIOTEP MOBTOPUT MOJABUT 3HAMEHUTOTO FEOMETpa APEBHOCTH.

[TocTtynas aHanoruyHbIM oOpa3zoM, coOupas MHGOPMALUIO O COOTBETCTBYIO-
MIMX TMPEAMETHBIX OOJACTAX, MOKHO 3aHOBO OTKPBITh 3aKOH ApXHMENa, 3aKOHBI
Hprorona, Bce ¢pyHaaMeHTaIbHBIC 3aKOHBI (DU3UKH, XUMHUH, OMOJIOTHH, SKOHOMUKH U

BCEX APYTUX HayK.



Takum oOpa3zoM, HEMPOKOMIIBIOTEPHBIE U HEHUPOCETEBbIE TEXHOJOTHUH, MO CY-
IIECTBY, OTKPBIBAIOT MPUHIIMITHAIBHO HOBBIN MOJIX0/ K CAMOW METOAMKE MOCTPOCHUS
KOMITBIOTEPHBIX MaTeMaTtudeckux mojenei. [losBuinach BO3MOKHOCTh CTPOUTH Ma-
TEMaTHYECKUE MOJENH, KOTOPbIE CaMU HW3BIEKAIOT 3aKOHOMEPHOCTH MPEeIMETHOM
00J1aCTH, MO3BOJIAIOT UX 3(PPEKTUBHO UCMOJIB30BAThH AJI PELICHUS IIHPOKOTO Kpyra
INPAKTUYECKUX 3a/lay UCXOJS M3 OJHOTO TOJBKO SMIMPUYECKOTO OIbITAa — BHIOOPKU
oOyvaronux npumepoB. [Ipu 3ToM He 00s3aTENBHO 3aayMbIBaTHCS HAJl 3aKOHAMU
(bU3UKH, XUMHH, OMOJIOTHH, SKOHOMHUKH | T.JI., KOMITBIOTEp UX OOHAPYKHUBACT CaM.

[TostBMIICS HOBBIM CIOCOO MONydeHUs HAy4dHbIX 3HaHuM. [losBuiCcsS wHCTpY-
MEHT W3BJICUCHUS 3HAHWHM M3 JAHHBIX, HHCTPYMEHT, MO3BOJISIOIINKI BBISBISITH paHEe
HEU3BECTHBIC U HUKOTJA HE MCCIEOBAaHHBIC 3aBUCHUMOCTU M 3aKOHOMEPHOCTH U aK-
THUBHO UCIOJIb30BaTh UX JUISl PEHICHUS TPAKTUYECKUX 3a]1a4.

PaboTel MHOTHX HICClIeIOBATEINICH, a TaK)Ke HAIll COOCTBEHHBIN ONBIT YOCKIAI0T
B TOM, YTO HEHPOKOMITHIOTEPHBIC TEXHOJIOTHH SIBJISIOTCS YHUBEPCATHHBIM M BEChMa
3(()EKTUBHBIM WHCTPYMEHTOM JUIsI TIOCTPOCHHS KOMITBIOTEPHBIX MaTeMaTHYECKUX
MoOJIeNiel CaMbIX Pa3HOOOPA3HBIX (PUINYECKUX, TEXHHUUECKUX, XUMUYECKUX, IKOHO-
MUYECKHUX, COIIMATIBHBIX U IPYTrOTO poJia 00bEKTOB, MPOIECCOB U siBNieHni. ccnemys
9TH MOJIENIH, Mbl MOKEM peliaTh MHUPOKUA KPYT Pa3HOOOPA3HBIX MPAKTHUYECKUX 3a-
nad. [IpencraBpTe, 4TO HAM YJaJIOCh TOCTPOUTH MATEMATHYECKYIO MOJIETh KaKOT0-TO
CJIOKHOTO TEXHOJIOTHYECKOTO MPOIecca, HAPUMEp, BHIIUIABKU CTAJIA B WHIYKIIMOH-
HOM MeYM WM KpeKuHTra He()TH B XMMHUYECKOM PEaKTOpe, WM MPOU3BOJICTBA DJICK-
TPOSHEPTHH HA ATOMHOM JJIEKTPOCTAHIMU. A Temepb, HCCIEAys MaTeMaTHYeCKYIO
MOJIeTTb ¥ M3y4as BIWSHHUE BXOJHBIX IMAPAMETPOB HA BBIXOJHBIC, MOKHO PEIIUThH 3a-
Jady ONTUMHU3AIUU MOJEIUPYEMOTO TEXHOJIOTUYECKOTO Mporiecca. ITO 3HAYUT, YTO
MOKHO MOA00paTh ONTHMAIbHOE COYETAaHHE BXOIHBIX MApaMETPOB, O0OECIIEUNBAIO-
IIMX MaKCHMaJIbHO BBICOKOE Ka4e€CTBO BBITUIABIISIEMON CTAIA. JTO 3HAUUT, YTO MOXK-
HO paccuuTaTh Hanbosee OJAronpUsITHBIA X0 XUMHUYECKON peakiui KpeKuHra Hed-
TH. DTO 3HAYUT, YTO MOXKHO BbIOpaTh Hanbosee 3pGEeKTUBHBIN PeKUM pabOTHl aTOM-
HOM JIEKTPOCTAHIUU.

AHaJOTHYHO PEMIAOTCs 3a/1a4il ONTUMU3AINH B chepe On3HEca U SKOHOMHUKH.
B sToM ciiydyae HelipocereBas MOJEINb JIOJKHA BbIaBaTh CBElIEHUS 00 dKOHOMHUYE-
CKOHM 2((HEKTUBHOCTH MPEANPUITHS, BAJIOBOTO MPOIYKTa, MPUOBUIA UM PEHTAOEb-

HOCTH (PUPMBI.



Ecan xoMnbroTepHas MOJENb SBISAETCA HECTAMOHAPHOM, T.€. IOCTPOCHA C
yueToM (akTopa BPEMEHHU, TO €€ MOKHO MCII0JIb30BaTh /ISl pElIeHUs 3aa4 POrHo-
3UPOBaHUA. JTO 3HAYUT, YTO C MOMOIIBID KOMIBIOTEPHON MOJEIM MOYKHO Y3HarTh,
KakKUMH OyIyT TEXHOJOTHYECKHE, IKOHOMHUYECKHE, COLMaJIbHbIC, MOJIUTUYCCKUE U
IpyrUe MoKa3aTeiau MOJASIUPYEMOro 00beKTa B OyIylIeM, U KaK Ha HUX MOXHO IO-
BIIUATH, IPUHUMAS T€ UM UHBIE MEPBI CETOHA.

Ecnn xomnbroTepHas Mojenb paboTaeT B pealbHOM pPEXUME BpPEMEHH, T.€.
OIEPATUBHO IIOJIy4aeT CBEIACHHUs O TEKYLIMX U3MEHEHUAX IapaMeTpOB MOJEIHpYE-
MOT0 00BEKTa, ECIU PE3YJbTATHl MATEMATHYECKOTO MOAEIMPOBAHUS MOTYT OBITH Il€-
peaaHsl onepaTopy, yrnpasisiomeMy o0beKTOM, UM MOTYT ObIThb HEMOCPEACTBEHHO
BBEJICHBI B MPUOOPHI, YIIPABIISIIOIINE BBIIUIABKOW CTalld, KPEKMHIOM He(TH, moiyye-
HUEM OJJIEKTPOPHEPIHM, TO Takas KOMIIBIOTEpHas MOJelb OyAeT pemarh 3ajaady
yHIpaBICHUS MOJEIUPYEMBIM 00BEKTOM MJIH MTPOLIECCOM.

[IoMrMO mepeyncaeHHbIX 3a1a4 ONTUMHU3ALUU, IPOTHO3UPOBAHUS U yIIpaBJe-
HUs, HEUPOCETH MOTYT pelllaTh 3aJaud pacro3HaBaHUsA U KiaccuuKanuu oOpasos,
OpUYeM o] 00pazaMy MMOHUMAIOTCS 3pUTENIbHbIE N300paKEHUsl, CUMBOJIbI, TEKCTHI,
3amaxu, 3ByKH, LIIyMBl.

Emie pa3z orMeTnM, 4TO IIpU NOCTPOSHUHU KOMITBIOTEPHBIX MOJEIJIEH C IIOMOILBIO
HEHPOCETEBBIX TEXHOJOTUHN He TpeOyeTcs 3HaHWE U MCIIONb30BaHHE (DyHAaMEHTaIb-
HBIX 3aKOHOB MPHUPObl. BMECTO 3TOro0 HyHO MOJATOTOBUTH O0YyYarollUe MPUMEPHI,
CoJIeprKalllie CTaTUCTUYECKHUE JTaHHBbIE O IMPEIMETHONH 00JacTH, €€ CBOICTBaxX U IO-
BeneHuu. M eciam 3Ta BEIOOpKA OKa3bIBACTCS JOCTATOYHO PENPE3EHTATUBHOM, TO HEM-
poceTh caMa M3BJIEKAET 3aKOHOMEPHOCTH, HEOOXOAUMbIE Uil (POPMUPOBAHUS MaTe-
MaTHYECKON MOJEIIH.

B 3TOM OTHOILIEHMH METOAMKA OCTPOCHUS HEUPOCETEBBIX MOJEJIEH HAIlOMU-
HAeT METOJIUKY IIOCTPOEHMS PErpecCUOHHBIX Mojenei. Ilocnennsas, Kak U3BECTHO,
OCHOBAHAa Ha METOJ€ HAMMEHBIINX KBAJPATOB, IIO3BOJIAIOIIEM CTPOUTh MaTeMaTHye-
ckue (GopMylibl, alIPOKCUMUPYIOIIKME CTaTUCTUYecKue naHHble. Ho, B oTiauune ot
PErpecCUOHHBIX, HEMPOCETEBbIE TEXHOJIOIMH MPEACTABIISIIOT COO0M 3HAUUTENBHO 00-
Jiee MOLIHBIN U YHUBEPCAIbHBIN MareMaTH4yecKkuil anmapar. Kpome Toro, B €ro ocHO-
BE JIEKUT HE MPOCTO MATEMAaTUYECKUI TPIOK, a MIyOOKHH (pU3NUECKU, ICUXOIOTH-
yecKkuid U 00medunocohCKuii CMbICT — UAES CO3/IaHUsI UHTEIUICKTyaJIbHOTO YCTPOM-
CTBa, HE TOJIBKO (PYHKIIMOHAJIBHO, HO U CTPYKTYPHO aJ€KBAaTHOI'O YEJIOBEYECKOMY

MO3TY.



2 [Tepmckasi HaydHasi IIKOJIa MCKYCCT-
BEHHOTO MHTEIJIEKTa OEpeT CBOE Hadajo C
pabot KOpust Bnagumuposuua JleBuHrTans,
ocHoBaTensl kadeapsl TPUKIATHON MaTema-
TUKA IlepMCKOro rocymapCTBEHHOTO YHH-
Bepcutera. B Havane 1960-x rr. oH 1o0uiIcs
OTKPBITHS Ha 0a3ze cBOei Kadeapsl MepBoOro
B r.llepMu BBIUHUCIUTENHHOrO IIEHTpPa U
chopMHpOBaJ UCCIEAOBATENBCKYIO TPYIIITY,
3aHUMAaBIIIYIOCSl paclo3HaBaHUEM O00pPa30B.
Ha npoTsikeHuu IIMTeNbHOTO BPEMEHH, Y-
tasg Onectsmue nekiuu, HOpuit Baagumu-
POBUY 3apOANI UHTEPEC K UCKYCCTBEHHOMY
WHTEJUJICKTY HE y OJIHOTO TOKOJIEHUS CTY-

JIEHTOB.

Ceituac pa3pabOTKON KOMITBIOTEPHBIX
Puc.3. OcnoBarensp [lepMckoil HayuyHOU mporpaMM, B TOH HIH MHOH Mepe obma-
IIKOJIbI UICKYCCTBEHHOT'O MHTEIUICKTA JAIOTINX HMHTEJJIEKTYJIbHBIMU

TO.B Jlepunrrans. CBOMCTBAMH, 3aHUMAIOTCS MHOTHE
nepMckue upmbl U Kadeapbl MEPMCKUX By30B. 3HAMEHATEIbHBIM COOBITHEM OBLIO
co3ganue B 2005 r. xadenpsl npukiagHON WHPOPMATUKHA U UCKYCCTBEHHOT'O WHTEIN-
nekta B [II'TIY u otkpeiTue Ha ee 0ase, a Takke Ha Oaze kadenpsl dumocoduu
I[II'TY, Ilepmckoro otaenenus Hayunoro Cosera PAH mo mMeromonorum uckyccr-
BeHHOro uHteiekra. B 2006 r. Oobu1a obOpa3oBana [lepMckas MooexKHasE CEKLUS
npu Hayunom Cosere PAH.

3a nmouTu noyiyBekoBoi nepuoa IlepMckoil HaydHOW HIKOJIOW MUCKYCCTBEHHOTO
MHTEJUIEKTa HapaOOTaH OOIIUPHBIN TEOPETHUECKHUI 3aJIe), HAKOIIJIEH OOTaThlidi OTBIT
pa3paboTKu M CO3AaHMS MHTEJUICKTYAIbHBIX MPOTPAMMHBIX CHCTEM, MpEAHAa3HAUCH-
HBIX JUISl pELISHUs IUPOKOTo Kpyra MpakTUYECKUX 3aaad. MHorue pa3paOOoTKu BHe-
IPEHBl B MPAKTUKY M YCHEIIHO HUCHOJb3yrTcA. [0 HEKOTOpBIM T€MaM 3allUIIEHbI
KaHIUJATCKUE U JOKTOPCKUE AMCCEPTAIMU, MOJYyYEHbl HArpajbl MEXIyHAapOIHOTO
ypoBHs. Jlpyrue pa3paboTKu OCTalOTCS Ha YPOBHE WACH U JEMOHCTPAIMOHHBIX TPO-

TOTHUIIOB, HYKAAIOTCSI B IPOBEPKE, KOPPEKTUPOBKE U JAJIbHEUIIIEM Pa3BUTHUH.



MHorue Hamm pa3paboTKH HPEICTaBISIIOT coO0M OoraTelii Marepuan Jyis
CMEJIbIX MHHOBALIMOHHBIX NMPOeKTOB. [Ipy HeOOnbIINX 3aTpaTax Ha AOPaOOTKY U peK-
JaMy, OHM MOTYT CTaTh IIOBOJOM JUIA CO3JAaHUS MajblX MHHOBALIMOHHBIX NPEIIPHU-
ATUN U YCHEITHON KOMMEPYECKOU NESITENBHOCTH.

Janee B nonysisipHo# (popme NMPUBOAUTCS OMMCAHUE HEKOTOPBIX M3 TaKUX pa3-

paboTOK, KOTOPBIE KIYT CBOMX HHBECTOPOB, MEHEIXKEPOB U MOTPEOUTEIEH.

1. OueHKa XXnnom HeaABMXMMOCTHU ropoaa

OOBbeKTHBHASI OLIEHKAa CTOMMOCTH JKMJION HEJIBMKMMOCTH HY>KHAa KOMITAHUSIM-
CTPOMTENSAIM, pUITEpaM, OM3HECMEHaM, BKJIA/IbIBAIOLIUM JICHEXKHbIE CPEJICTBA B He-
JIBUKUMOCTb, JTIOJISIM, *KEJIalolUM MPOIaTh, UM HA000POT, 00ECIeUnuTh ce0si MOCTO-
AHHBIM KWIbEM. OLEHKa HEABMKUMOCTH HEOOXOJIMMa MpU IOIYYEHUU KpEIuTa,
B3HOCE UMYILECTBA B YCTaBHBIN KamuTal, A CyleOHbIX Lenei, mpu ohopmMiIeHUH
HACJIE/ICTBA, B ONlEpalUAX KYIUIUM-IPOJAXH WIM cIadye B apeHIy, IPU CTPaXxOBaHUU
HEJABUKUMOCTH, TPU pa3pabOTKe U OleHKE dPGHEKTUBHOCTH MHBECTUIIMOHHBIX IMPO-
€KTOB, JJI1 pacyeTa CyMMbI HAJIOTOB Ha HEJIBUKUMOCTb.

CTOMMOCTH JOMa WM KBapTUPHI 3aBUCHUT OT OOJBIIOro ymucia (pakTopos, Ta-
KHUX Kak 001las mionaib, yJaJIeHHOCTh OT LEHTPa, IKOJIOruyecKkas 00CTaHOBKa, Mpe-
CTH)KHOCTb, TUII JOMa, BUJ] U3 OKHA, OJIM30CTh TOPOACKOTO TPAHCIIOPTA, HAJIUUUE MY-
COpOIIPOBOJIA, JIOKUHU, OaKoHa, U T.A. Tak Kak BUJ 3TOW 3aBUCUMOCTU HEU3BECTEH,
TO CTaHJAPTHBIE METOJbI aHanu3a 37ech HeapdekTuBHbl. Kak mpaBuio, 3agada pe-
IaeTCsl IKCIEePTaMHU-OLEHIINKAMH, Pa0OTAIOMUMU B areHTCTBE MO HEABMKUMOCTH.
Henocrarkom Takoro mojxoja siBASETCS CyObEKTMBHOCTh OLEHIIMKA, a TaKXKe BO3-
MO>KHBIE PA3HOTJIACUS MEXAY Pa3INYHBIMU SKCIIEPTAMHU.

BMmecre ¢ Tem, nmerorcs cBefieHHs 00 YCIEUIHBIX ClIy4yasX MPUMEHEHHUs AJis
ATHX LIeJel HelpoceTeBbIX TexHomoruu. Tak, ¢upma Attrasoft mpuBoauT mpumep
OLICHKM CTOMMOCTH IOMOB B bocToHe ¢ yueTom 13 mapameTpos.

Ham onbIT pazpaboTku MOAENU pbhIHKA KUJION HeaBUKUMOCTH T.llepmu moka
OTPAaHUYUBAETCS YYETOM TOJBKO IISITH MApaMeTpPoOB, MPUUEM peub HJET 00 OLEHKE
CTOMMOCTH TOJIBKO JIBYXKOMHATHBIX KBapTHP.

B kauecTBe BXOJHBIX ObLIM BBIOPAHBI CIEIYIOUIUE MapaMETPhI:

X, — YJQJIEHHOCTb OT LIEHTpa WJIU KaTEerOpHH MPECTUKHOCTU, KOTOPbIE BbIOU-

paJIUCh COTJIACHO CXEMeE, MPUBEACHHOMN Ha pUC.4:
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1 — uentp;
2 — pwIeTarolKe K LIEHTPY pailoHBI;
3 — paiiloHbI CpeIHEH yAaJIeHHOCTH;
4 — OKpauHbI LICHTPAIbHBIX PAHOHOB;
S — OTJaNeHHbIE PAlOHBI.

X, — JTaK:
1 — nepBbIl U OCIIEIHUMN STAKH;
2 — BCE OCTaJIbHBIE.

X3 — THII XXUJIbA:

1 — «XpymeBkay;

2 — «bpexHeBKkay;

3 — «IlomHorabapuTKay;

4 — «Cepas naHenb;

5 — «YiyunieHHas IIaHUPOBKAY.
X, — mIomap (M°).
X5 — COCTOSIHHE:

1 — cpennee;

2 — xopouiee;

3 — OTJINYHOE.

#:nEg:CHHCKHﬂ r. MEPMb

Vg OPKOHMKHMAS !
Z-PRETAKHENE § LTy FRAH) OH =

F-praiicess CPBERET YIRS HOTI .

A OB |0 T il [RRICHACHS
S-0TEAREHHSE DR

% Kantrman

AHEE

Kisifuttonc

iF

Kemurmexr =
WY SormpoRanmee 1. TTEpas 00 s
THROC TRMOCTW DENEAGOTIHD /40
wEpean SwsEacon,
fupimmeoro pema MY

Puc.4. Cxema 30HupoBanus r.llepmu no kateropusM nNpecTUKHOCTH, pa3padoTaHHas J10-
HeHTOM Kadeapsl (UHAHCOB, KpeanuTa 1 OupskeBoro nena [lepMckoro rocyapcTBeHHOTO
yuuBepcutera J.J1. Enumunoii (I'azeta «llepmckue kBapTupsl, 1oma & oducei». - 2005 r.)
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B T1abn.1 mpuBeneHsl 57 npuMEpOB CTOMMOCTH JBYXKOMHATHBIX KBapTUP
r.llepMu B 3aBUCHUMOCTH OT MSATH BHIOPAHHBIX BXOJHBIX MapaMeTpoB. JlaHHbBIE CTOU-
MocTH 1M’ mepMcKuX KBapTHP (d ) 3aMMCTBOBAHBI U3 Ta3eThl «[IepMCKUe KBapTHPEL,
noma & odwucser, 2006 .

TaOonuma 1

OOyuaroniee MHOKeCTBO NPUMEPOB CTOUMOCTH IBYXKOMHATHBIX KBAPTHP

VRTINS oTax Twn xunes IBER e CocTtosHne e

No OT LeHTpa waab (KB.M.) ($/kB.M.)

%1 X2 X2 X2 X9 d

1 1 1 5 76 3 3400
2 5 1 5 55 2 1650
3 2 2 1 44,7 2 1650
4 2 1 2 45,5 2 1650
5 1 1 1 54,2 2 2550
6 1 2 1 44 2 2090
7 1 2 1 43,3 2 2100
8 2 2 2 48,5 2 1750
9 3 1 2 44 2 1650
10 2 2 1 46,2 3 2000
11 5 1 1 43 1 1350
12 2 2 5 54,2 2 2450
13 5 1 3 54 1 1360
14 3 2 4 45 1 1800
15 3 2 4 45,6 2 2000
16 2 2 4 45,7 2 1750
17 1 2 1 41 3 1650
18 2 1 2 41,1 2 1850
19 2 2 1 45 2 1800
20 2 1 4 46 2 2500
21 1 1 3 55 3 4100
22 1 2 1 44 3 2450
23 1 2 3 58 2 2700
24 4 2 5 49 2 1700
25 5 2 1 43 2 1500
26 2 2 4 44 2 2150
27 3 2 1 45 2 1750
28 2 1 4 46 2 2500
29 5 1 1 44 2 1400
30 5 2 1 42,6 2 1400
31 2 1 2 44 2 1650
32 3 1 2 44,3 2 1800
33 5 2 4 44 2 1600
34 5 1 1 42,6 3 1550
35 2 2 1 45,5 1 1850
36 2 2 4 45 2 2000
37 2 2 5 53,7 3 2270
38 2 2 5 45 1 2150
39 3 2 2 44,4 2 1700
40 1 2 5 52 3 2600
41 1 2 5 52 2 2450
42 4 1 4 46 2 1850
43 4 1 5 53 2 1700
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44 3 2 5 47 2 1700
45 3 2 1 46,2 2 2000
46 5 1 1 42,2 1 1300
47 3 2 3 59 2 2100
48 3 2 5 52,2 3 2400
49 5 2 2 45 2 1350
50 4 2 2 42 2 1800
51 4 2 1 43 2 1300
52 3 2 3 43 1 1580
53 2 2 2 44 2 1900
54 3 1 3 45,6 3 1750
55 3 2 5 53 2 2100
56 5 2 1 44,5 1 1220
57 5 2 2 45,6 2 1350

TaO0numa 2

TecTupyromee MHOKeCTBO NIPUMEPOB CTOMMOCTH ABYXKOMHATHBIX KBAPTHUP

Puc.5. Ilepcentpon, npeana-
3HAYEHHBIN U1 MOJEIIUPO-
BAHUS PBIHKA )KUJION HEJBU-

sxumoctu r.Ilepmu

HagEmea e OTax Twvn »unbsa Obuan nro- CocTosiHMe Uiz
No OT LeHTpa wagab (k.M.) ($/kB.M.)
X Xy Xy Xy Xy d
1 2 2 5 74 2 3150
2 1 2 4 44 2 2300
3 5 1 1 43 2 1350
4 3 2 1 45 2 1800
5 4 2 1 65 2 1590
6 3 2 4 58 3 2400
7 1 1 3 56 3 3800
8 5 1 1 43 2 1400
Ha »Tux mnpumepax MeTogoM OOpaTHOIO

pacripoctpaHeHus omuoOku [31] Obu1 00ydeH IBYX-
CJIOMHBIN NepcenTpoH, U300pakKeHHbIH Ha pUC.S.
KauectBo  HelipocereBoil  mozenu  ObLIO
IIPOBEPEHO Ha OLIEHKE CTOMMOCTH BOCBMM KBapTHp,
napaMmeTpbl KOTOPBIX MpuBeaeHbI B Ta0.2. J[anHble 00
ATUX KBapTUpPax B3SIThl U3 TOTO K€ MCTOYHHMKA, HO B
nporuecce o0yueHusl epcenTpoHa OHU HE y4yacTBOBa-
au.Pe3ynbraTel  TECTOBOM  IHPOBEPKHM  MOJECIH
npuBeAeHbl Ha pUC.6 B BHJIE THUCTOIPAMMBI, Ha
KOTOpPOM CTOJNOLIBI KPacHOro IBeTa U300paxkaroT
(aKTHYeCKyl0 CTOMMOCTb KBapTHp, a CHHEro —
pE3yNbTAT €€ OLEHKH C IIOMOLIbI0 HEHPOCETEBOU MO/Ie-

JIN.
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Puc.6. ConocraBnenue pakTHUECKOW CTOUMOCTH KBApTUP (KPACHBIM IBET) C OLICHKOM,
BBITIOJTHEHHOM C TOMOIIBIO HEHPOCETEBOM MOJIeNu (CUHUM 1[BET).

Kak BHUIHO U3 IIPUBCACHHBIX PC3YJIbTATOB, BO BCCX TCCTOBLIX ITPUMCEpAX IMPCI-
CKa3aHHBIC HGﬁpOC@TLI-O 3HAa4YCHUA IOCH HA KBAPTHUPHLI OTINYAIOTCSA OT (I)aKTI/ILICCKI/IX

He Oosiee ueM Ha 16,4%.

——"XpyLieBka"

- "bpexHeBka"

"MonHorabaputHas"

"Cepas naHesnb"

1 2 3 4 5 == "YnyJuw. nnaHvposka"

YpaneHHOCTb OT LieHTpa

Puc.7. 3aBUcUMOCTb 1IeH Ha KBapTUPBI OT yIAIEHHOCTH OT [IEHTpa Topoa
Urak, HelipoceTeBasi MO/IEIb, XOTS U MOKa3ana OOJIBIIYIO MOTPEITHOCTD
MIPOTHO3a, HO MOXHO CUUTATh, YTO MPOIILUIA TECTOBBIE UCIIBITAHUS U TEIEPb €€ MOXK-
HO MPUMEHATH HA MPAKTUKE. MOKHO MOIy4aTh OLEHKH CTOUMOCTH KOHKPETHBIX, NH-
TEPECYIOLIUX HAC KBAPTUP. A MOXKHO, UCCIEAYST MOJIEIb, BBIIBUTh 3aKOHOMEPHOCTH
pbIHKAa HeIBW>XUMOCTU. Hampumep, npupaBas pa3jiWyHbIE 3HAYCHHUS IAPAMETPY
«YIAIEHHOCTh OT ILEHTPa», MOYKHO IMOJYYHUTh 3aBUCUMOCTb, IPEICTABICHHYIO Ha

puc.7. Kak BUIHO U3 3TOTO PUCYHKA, CTOMMOCTb KBAPTHP C YAAJICHUEM OT LIEHTpA
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NajgaeT, OJHAKO CKOPOCTh MaJIeHHs JUIsl Pa3HbIX TUIIOB KBapTUp pa3Has. Tak, KBaj-
paTHBIN METp, OIHON U TOH K€ MOJTHOTrabapUTHOW KBAPTUPHI B LIEHTPE TOPO/Ia MOKET
crouth Ha 2500 gosmapoB OpOKe, YEM B OTJAJIEHHBIX paloHax, TOrAa Kak JUis
kBaptup thna «Cepas nmaHens», «XpyueBka» U «bpexHeBKa» 3Ta pa3HHILA HE IIpe-
Bbiaet 1000 gosutapos.

Ha puc.8 npuBeneHa 3aBUCMMOCTh CTOMMOCTH KBAapTHP OT €€ cocTosHus. U3
3TOro rpaduka MOXKHO CJielaTh BbIBOJ, YTO MPOBEJCHUE PEMOHTA B MOJIHOrabapuT-
HOW KBapTHUpE MOXKET MOBBICUTH CTOMMOCTbh €€ KBaJpaTHOro Merpa Oosiee 4eMm Ha
1000 monmmapoB, Torga Kak peMOHT KBapTUpbI B noMe thna «Cepas IaHenb», WU
«bpexHeBKa» 3aMETHOTO YBEJIMYEHHUS €€ CTOUMOCTH HE BBI3BIBACT.

EcTecTBEHHO, YTO HAlIM BBIBOJBI MPEJICTABISIIOT NIPAKTUUECKUN UHTEPEC, Ha-
npuMep, Uil TpeAnpUHUMATENeH, 3aHUMAIOIIUXCSl KyIuiel-npoaaxei kBaptup. On-
HaKO ClIeAyeT YUYUThIBATh, YTO Tpauku puc.7 U 8 MOCTPOEHHI AJIsi KOHKPETHBIX KBap-
TUP ¢ (PUKCHPOBAHHBIMU 3HAYCHUSIMH TaKUX IMapaMETPOB, KaK 3Tax, 001Ias IIoaib
U KoiM4yecTBO KoMHaT. [loaTtomy, /uisi pacyeTa SKOHOMUYECKOM L€IecOo00pa3HOCTH
IIPOBEJICHUS] PEMOHTA KBAPTUP U APYTHX OM3HEC-MEPONPUATUN, B KaXKIOM KOHKPET-
HOM CJIy4yae Mbl peKOMEHAyeM o0palaThCsi K HeHpoceTeBO MOIEIH.

B 3akiroueHre OTMETUM, YTO KOJIMYECTBO BXOJHBIX NApaMETPOB MOJIEIH MO-

KET OBITh YBEJIHYEHO.

4500
4000 - —0—"Xpyu.|,eBKa"
; 3500 '
g 3000 - "bpexHeBka"
?‘; 2500 -
& 2000 a— — —a& "MonHorabaputHas"
z 1500 -
=T 1000 - | |
500 Cepas naHenb
0
1 2 3 =="Yny4w. nnaHnpoeka"
CocTosiHne KBapTupbl

Puc.8. 3aBUCUMOCTB 1IEH Ha KBapTUPBI OT COCTOSHUS:
1 — cpennee, 2 — xopoiuee, 3 — OTIUYHOE.



2. OueHKa CTOMMOCTU noaepKaHHbIX aBToOMoOunen

PriHOK mojaep:kaHHbIX aBTOMOOUIIEH B Poccuu B Hacrtosiee BpeMs o0nagaeT
OosbiuM cripocoM. Ilepes yenoBeKOM, pEIIMBIIUM MPUOOPECTH MO KAHHBIN aB-
TOMOOWJIb, CTOUT 3aJ1a4ya: ONPEASITUTh CTOMMOCTh TOI'O WM HHOTO aBTOMOOMIIS. BbI-
SICHUTb I[€HBI TTOICPKAHHBIX aBTOMOOMIICH MOXKHO YETBHIPHMS CIIOCOOAMU: TT0 OOBSIB-
JICHUIO B Ta3eTe, HAa aBTOPBIHKE, B KOMUCCHMOHHOM MarasuHe oo y 3Hakombix. Ho,
KaK BOJMTCS, MPOAABIIbI HEPEAKO JyKaBsaT. B HacTosiiee Bpemsi, BpeMsi, KOrja 4yacThb
WHTEJUICKTYaJIbHON HArpy3Kku O0epyT Ha ce0s KOMIMbIOTEphI, Hanbosee 3GpHEeKTHBHBIM
METOJ0M MOJICITUPOBAHUS IICH Ha MOJCP)KaHHBIC aBTOMOOMIIHN SBIISCTCS IIPUMEHCHHE
HEUPOCETEBBIX TEXHOJOTMU. Ha TaHHBII MOMEHT 3TOT METOJI 111 OLIEHKA CTOMMOCTH
NO/IeP>KaHHBIX aBTOMOOUJIEH MPAKTUYECKU HE PUMEHSIETCS.

B Haiem skcrnieprMeHTe y4acTBYIOT TOJIBKO aBTOMOOUIIM BOKCKOro aBTOMO-
OMJIBHOTO 3aBOJIa, KOHKPETHAs MapKa KOTOPOT'0 KOJIUPYETCsl MEPBBIM BXOJHBIM Ta-

paMETpOM MOJCIIN X, :

6 — g mapku BA3-2106;

7—-BA3-2107;

9-BA3-2109;

10 - BA3-2110:
11 -BA3-2111:
12 -BA3-2112:
13 -BA3-2113:
14 - BA3-2114.

BTopbIiM BXOIHBIM MapaMeTPOM X, 3aJIa€TCs O]l BBIITYCKa, TPETbUM BXOIHBIM
napaMeTpoM X, 3anaercs npooOer. Hamuune aHTUKOPPO3MOHHOM 3alIUTHl KOAUPYETCSA
YEeTBEPTHIM BXOJIHBIM I1APAMETPOM X,

0 — aBTOMOOMJIH XOPOIIIO 3aAIIHIIEH, P)KaBYMHA OTCYTCTBYET;

1 — aBTOMOOUMIIB 3aIUIIICH, HO UMEETCS HAJIET PYKABUYNHBI.

3 — MalMHa CWIBHO MPOpXkKaBena.

W, nakonen, oOllee TEXHUYECKOM COCTOSIHUE aBTOMOOWIIS XapaKTepU3yeTcs

IIATBIM BXOAHBIM 1IapaMETPOM X :

0 — moxoe;

| — ynoBieTBOpUTENBHOE.
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Takum 00pa3oM, MOJENb UMEET MATh BXOJIHBIX IapaMETPOB: X; X, X3 X, X5 U

OJIHOM BBIXOJHOM mapameTp d , Opeaestomni IIeHy aBTOMOOMIIS.
OO0yuaroniee MHOXKECTBO MPUMEPOB, COOpaHHBIX C cailToB http:// www.co-

mavto.ru/ u http://www.irr.ru/, npuBesieHo B Ta61.3.
Tab6numa 3

O0yuarinee MHOKeCTBO IPUMEPOB CTOMMOCTH ABTOMOOMJIEH

Mopenb aB- il Obulee Tex.
[og BbINycka Mpober aHTuKop. Llena
No TOoMOOMNA SaLUTH] COCTOSIHNE
X Xy X Xy Xy d

1 6 1996 47000 1 1 55000
2 6 1997 80000 1 0 50000
3 6 2000 87000 2 0 55000
4 6 1997 50000 1 0 67000
5 6 1990 33000 2 0 35000
6 6 1997 59000 0 0 65000
7 6 1996 81000 1 0 42000
8 6 2001 60000 2 1 65000
9 7 2003 85000 0 0 70000
10 7 2005 10000 0 1 130000
11 7 2001 20000 1 0 85000
12 7 2005 18000 1 0 120000
13 7 2003 85000 0 0 93000
14 7 2005 36000 0 1 130000
15 9 2002 70000 0 1 140000
16 9 2002 49000 0 1 130000
17 9 2001 120000 0 1 117000
18 9 2002 61000 1 1 127000
19 9 2002 60000 0 0 144000
20 9 2000 160000 0 1 120000
21 9 1999 116000 1 0 87000
22 9 2004 60000 0 0 167000
23 9 2000 70000 0 1 115000
24 10 2006 21000 0 1 220000
25 10 2006 13000 0 0 245000
26 10 2005 21000 0 1 240000
27 10 2001 70000 1 1 146000
28 10 2002 90000 0 0 185000
29 10 2001 95000 0 1 148000
30 10 2005 80000 2 1 215000
31 10 2004 45000 0 0 200000
32 10 2001 100000 0 1 140000
33 10 2002 36000 1 1 165000
34 10 2002 69000 0 0 155000
35 10 2001 54000 2 0 145000
36 10 2000 62000 0 0 125000
37 10 2004 62000 0 1 180000
38 10 2003 79000 0 1 189000
39 10 2005 36000 0 1 225000
40 10 2005 35000 1 1 200000
41 10 2005 42000 0 0 220000
42 10 2006 19000 1 1 240000
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43 11 2002 76000 0 1 160000
44 11 2004 47000 0 1 200000
45 11 2001 87000 0 0 145000
46 11 2004 20000 0 1 230000
47 11 2002 97000 0 1 160000
48 11 2002 77000 0 1 170000
49 11 2002 42000 0 1 178000
50 12 2002 120000 0 1 145000
51 12 2001 97000 0 0 140000
52 12 2005 46000 1 1 200000
53 12 2001 96000 1 1 145000
54 12 2004 53000 1 1 198000
55 12 2004 47000 0 1 230000
56 12 2005 28000 1 1 236000
57 12 2005 28000 0 1 265000
58 13 2006 22000 0 1 191000
59 13 2006 12000 1 0 190000
60 13 2005 24000 0 0 187000
61 13 2005 30000 0 1 180000
62 14 2006 35000 0 1 230000
63 14 2005 50000 0 1 180000
64 14 2005 37000 1 1 184000
65 14 2005 25000 1 1 180000
66 14 2005 50000 0 1 190000
67 14 2005 43000 0 1 200000
68 14 2005 38000 0 1 200000
69 14 2005 11000 1 1 215000
70 14 2006 72000 1 1 170000
71 14 2004 37000 0 0 195000
72 14 2006 11000 1 1 185000
73 14 2004 50000 0 1 193000
74 14 2005 75000 0 1 169000

Ha sTux mpumepax meTonoM oOpaTHOTO pacrpocTpaHeHus OMMOKM ObUT 00Yy-

YeH JBYXCIONHBIA MEPCENTPOH, N300pakeHHbIN Ha puc.9. KauecTBo HelipoceTeBoit

MO/IeNTd OBIJIO MPOBEPEHO HAa OIEHKE CTOMMOCTH IIIECTH aBTOMOOWIIEH, mapaMeTphl

KOTOPBIX TIpUBe/IeHbl B Ta0.4. /laHHbIe 00 3TUX aBTOMOOWJISIX B3STHI U3 TOTO XK€ HC-
TOYHHUKA, HO B MPOIecce 00yUEeHHS TIepCENTPOHA OHU HE YYaCTBOBAIH.

Tabnuna 4

TecTtupyrouiee MHOKECTBO IPUMEPOB CTOUMOCTH AaBTOMOOHMJIeH

Mopenb aB- e O6bLee Tex.
[og BbINycka Mpober aHTUKOP. Llena

No TOoMOOMNA SaLUTH] COCTOSIHNE

X ) X X ) d

1 6 1996 98000 1 0 38000
2 6 1997 100000 1 1 41000
3 6 2001 24000 1 0 75000
4 7 2003 50000 0 1 95000
5 14 2005 48000 0 0 179000
6 13 2005 21000 0 0 189000
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Pe3ynprarel TECTOBOM NPOBEPKU MOJEIH

| I I I

|...'.... npuBeAeHbl Ha puc.10 B BUIE TMCTOTpamMMBbl, Ha
|.'...... KOTOPOM CTOJOIBI KPacHOTO I[BETa HM300paKaroT
|.'.'.... (haKTUYECKYI0 CTOMMOCTh aBTOMOOWJIS, & CHHETO —
|...'.'.. pe3yJbTaT ero OIeHKH ¢ TMTOMOIIBI0 HeHPOCETEeBOU

MOJCJIH.

Kaxk BHU/IHO M3 IPHUBCACHHBLIX PC3YJILTATOB,

BO BCEX TCCTOBBIX IMIpHUMCPaAx MNPCACKA3aHHBIC

|...--... HEHWPOCEThI0O 3HAYCHUS II€H Ha aBTOMOOWJIH
-------- OTIMYAIOTCA OT (paKTUYECKHX HEe Oojiee 4eM Ha

20%.

Puc.9. Ilepcentpon, npeaHazHa-
YEHHBIN U1 MOJIETMPOBAHMS Hrak, HeWpoceTeBas MOAENb Mpouuia
pbIHKa aBTOMOOMIIEN cepun BA3

TECTOBBIE HCHOBITAHUS W TENEPh €€ MOXKHO
NPUMEHATHh HA TpakTuke. [logaBas Ha BXOJ MOJENU HATH MAPAMETPOB MHTEPECYIO-

mero Hac aBTOMO6I/IHH, MOJKHO ITIOJIYUYHUTh OICHKY €0 CTOUMOCTH.

250000
o 200000 7 B dakTyeckas LeHa
& 150000
$ 100000 - W MNporHo3upyemMast
I 50000 | Hena
O _l

1 2 3 4 5 6

MopsigkoBbLIN HOMEP
aBTOMOOMNA

Puc.10. Conocrasienue pakTHIECKON CTOMMOCTH aBTOMOOJIUSI C OLIEHKOM,
BBITTOJTHEHHOM C TOMOIIBI0 HEHPOCETEBON MOAEITHN

Hcenenys Monens, MOKHO BBISIBUTh 3aKOHOMEPHOCTH pbIHKA. Hanmpumep, npu-
JaBasl pa3IMYHbIE 3HAUCHMS [apaMeTpy «IpoOer», MOXKHO MOJYyYHUTh 3aBUCUMOCTb,

npenacraBiieHHyto Ha puc.l1. Kak BUAHO U3 3TOro pUCyHKa, CTOUMOCTh aBTOMOOMIIEH
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BCEX MapOK C yBeJIMYEHUEM uX npobdera nagaer. OqHako Haubosee pe3Koe MmajieHue
1ieH Habmoaetcs B epBbie 60000 kM npobera. [Ipu nanpHeleM yBeTUYEHUH MPO-
Oera 1ieHa aBTOMOOWJISI TPAKTUYECKH OCTaeTcsl Hem3MeHHou. [Ipudem, nis Bcex ma-
pPOK aBTOMOOMJIEH BenuuyuHa najeHus ux ctoumoctu B nepsrie 60000 kM mpobera

coctaBisieT npuonusutenbHo 25000 pyOneit.

300000
250000
‘% 200000 ——BA3-2106
= 150000 = = —=—BA3-2109
I
50000 - N“—O——Q—Q
O T T T T
Q Q Q Q Q O O
Q Q QO QO 8 Q
Q Q Q Q Q Q
>R & & & P
Mpob6er (km)

Puc.11. 3aBucuMOCTb 11€H MOJEP)KaHHBIX aBTOMOOMIIEH OT mpobera

3. lNporHo3snpoBaHue pe3ynbTaToB BbIOOPOB
npesvaeHTa CTpaHbl

Pe3ynbpTaThl BHIOOPOB MPE3UAECHTA CTPaHbl 3aBUCAT OT MHOTUX (PAKTOPOB. DTO
SKOHOMMYECKAs U MOJUTHYECKass 00CTaHOBKAa B MUPE, aKTUBHOCTb CPEICTB MacCCOBOM
uH(poOpMaIMi, aKTUBHOCTh M CTENEHb MOJUTU3UPOBAHHOCTH CaMUX H30upaTenei,
B3aMMOOTHOIICHHSI U MOJTUTHYECKUE XOJIbl TAPTHH, KA4ECTBO MPEABBIOOPHON KOMMIa-
HUU ¥ MHOTOE JPyroe. YUecTh U MPaBWIbHO OLIEHUTH BIUSHUE BCEX ITUX (PAKTOPOB
Ha MCXOJ BBIOOPOB Upe3BbIYaitHO c0kHO. Ho ecTh u Takue (hakTophl, KOTOPHIE OI-
PENENSAI0TCS TOJIBKO CaMOM JIMYHOCTBIO IMPETEHJEHTA B NMPE3UAEHTHI. JTO €r0 BO3-
pacTt, moJi, CEMEMHOE II0JI0KEHHUE, KOJMYECTBO JETEH, POJ 3aHATUM, COLUAIbHAs
IIPUHAICKHOCTb. MOXKHO JIM [IPU ITOCTPOEHUU NMPOTHOCTUYECKOU ITPOrPaAMMBI Orpa-
HUYUTHCS YUETOM TOJIBKO ATUX JIMUHOCTHBIX XapAKTEPUCTUK MPETEHAEHTA 7

Jlnst oTBeTa Ha 3TOT BOIPOC HAMM ObLa CIIPOEKTUPOBAHA HEHPOCETh CO Clle-

JTYIOIUMHA BXOJIAMU.
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X, — BO3pacT;
X, — IpoucxoxaeHue: 1— u3 6enHbIX, 2 — cpeiHuil Knace, 3 — MHTEUIMTeHIus,

4 — u3 OoraThIX;
X;— ceMelHoe noyioxkenue: 1 —xenar, 0 — xosoct
X,— KOIIMYECTBO ETEU;
Xs— OCHOBHas 00J1aCTh JEATEIbHOCTH: 1 — BOEHHAs, 2 — OJIUTHYECKAs,
3 — ob1recTBeHHAas1, 4 — DKOHOMHYECKas AEATEIbHOCTb.
OOyJaronyue M TeCTHPYIOIINE MPUMEPHI, B3SIThIC U3 WCTOPUHU MPE3UISHTCKUX
Bb100poB @pannmu u CIIA, npuBeaens! B Tabn.5 u 6. [locnemnnnii cronberr 3Tux
TaOIUI COACPKUT BBIXOJHOW mapameTp: 1, o3Hayaromuii modeay MpeTeH/IeHTa Ha

BbIOOpax u 0 — nmopakeHue.
Tabnanuna 5

Oo0yuarouiee MHOKECTBO NPUMEPOB Npe3uaeHTCKUX BbI0opoB CIIIA u ®panuun

[zere ik Kon-so JesaTtenb- n(l)/l?-lemﬂa
SOEEE Xoe HOg rio- peten HOCTb nopake-
npeTeHﬂ,eHTbl aeHue noXeHune Hue

X X, X3 X, Xs d
A.lop 52 3 1 3 2 0
B.MongyoTtep 58 4 1 2 2 0
B.KnuHTOH 46 2 1 2 2 1
B.XKnckap 55 2 1 2 2 0
[1. BalmHrroH 57 1 1 0 1 1
A.Anamc 62 3 1 1 2 1
A.Byw mn. 54 4 1 2 4 1
A.Bbyw cT. 64 4 1 1 4 1
[.BblokeHeH 66 4 0 0 2 1
A.Ooyn 73 2 0 0 1 0
O.K.Agamc 58 3 1 2 2 1
[.Keppu 61 4 1 2 2 0
[.MepaucoH 58 4 1 0 2 1
.MoHpo 49 1 1 2 1 1
O.Tennep 51 3 1 15 2 1
A.Popa 61 2 1 2 1 1
YK.M. Jle lNeH 74 1 1 3 3 0
K.Wwpak 63 2 1 2 2 1
J1.XocneH 58 2 1 0 2 0
P.PenraH 70 2 1 2 2 1
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T.[>xedpepcoH 58 4 1 1 2 1
Y.MoHgeunn 56 2 1 3 2 0
®.MutTepaH 75 2 0 1 3 1
®.Mupc 49 4 1 0 2 1
L.ne MNonnb 68 3 1 3 1 1

TaOnuma 6

TeCTprIOHIee MHOKECTBO IPUMEPOB MPE3UTCHTCKUX BLIﬁOpOB

. MNobepna
Mpowc- Cemen-
Kon-Bo [Deartens- mnn
BO3paCT XOX- Hoe Mno- .
aeteun HOCTb nopaxe-
npeTeH,D,eHTbl aeHve noxedxwve
Hue
X 2% X3 X4 Xs d
[.KeHHean 44 4 1 2 2 1
A.JInHKONbLH 52 1 1 4 1 1
M.[ykakuc 56 2 1 2 2 0
[.MakrosepH 59 2 1 0 2 0
[.On3eHxayap 63 2 1 2 1 1

a 4]

Puc.12. HelipoceTu, ucnonb3yemMble IPU NPOTHO3UPOBAHUU PE3YJIbTATOB
BbIOOPOB MPE3UJIEHTOB CTPaH

[Torumasi, 9TO MpU MOCTAHOBKE 3a/1a4M BBEJICHA BECbMa CEpPhE3HAas yIpPOIIaro-
mas rumnore3a (MCMOJb30BAHO BCErO IMATh XapPaKTEPUCTHK IMPETEHICHTOB, MPHUYEM
TOJIBKO JIMYHOCTHBIX), @ 00beM oOyduaromieil BBIOOPKH TpenesbHO Mal (Bcero 24
puMepa), Mbl UCIOJIB30BAIM JIBE HEHPOCETH C Pa3HBbIM KOJIMYECTBOM BHYTPEHHUX
cioeB: ogHuM (puc.12, a) u nByms (puc.12, 6). PeaynbTaTtel 00pabOTKH TECTOBOM
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BbIOOpKH 00€MMHU HEMpOCETSIMM IpUBEIEHBbI B Ta0a.7, U3 KOTOPOMl BUIHO, 4TO 00€
CeTH, HE CMOTPS HM Ha YTO, COBEPILIEHHO IMPABUJIBHO «IIpelICKa3ain» mnolemy
J.Kennenu, A.Jlunkonsny u J[[.Dii3enxayspy, u mnopaxenne — M.Jlykakucy u
JI.MakroBepHy. DTO 3Ha4uT, YTO 00€ HEHPOCETU CMOIJIM U3BJIEYb U3 BECbMA CKPOM-
HOU oOy4aromieil BEBIOOPKH HEKYHO CKPBITYI0 3aKOHOMEPHOCTh U NMPUMEHUTH €€ MpU
TECTOBOM IPOrHO3UPOBAHUH.

TaO0numa 7

IIporno3upoBanue nodeabl MPEeTEHACHTA B MPE3UACHTHI
HAa TECTOBOM MHO’KeCTBe

[NporHo3a nep- MporHo3s BTO- CpenHee 3Ha-
MpeTeHaeHThI . .
BOU CETU poun ceTn YyeHune
[.KenHean 0,78 0,86 0,82
A.JInHKONBH 0,76 1,11 0,93
M.[ykakuc -0,06 0,05 -0,00
[.MakroBepH -0,00 0,23 0,11
[.9n3eHxayap 0,99 1,08 1,04

HesepositHo, HO pakT ! Tlosywaercs, 4To peUTHUHT MPETEHIECHTOB B MPE3UJICH-
Thl CTpaH CJIa00 3aBHCHUT OT MOJUTHYECKOW KOHBIOHKTYPHI, JIO3YHTOB, OOCIIaHH,
nonutuyeckux miaatdopm. [lomydaercs, 4To pe3ynbTaT roJl0COBaHus, B IEPBYIO OYe-
pelb, ONpeaensieTcs HEKUM YJauyHbIM COYETAHUEM €ro CYObEKTHBHBIX JTUYHOCTHBIX
XapaKTePUCTUK, KOTOPOE BBISIBUIIM 00€ HEHPOCETH.

BBenem enie onHy runoresy. JonycTum, 4TO MEHTATUTET POCCUSIH HE OTJIMYA-
€TCsl OT MeHTaJIuTeTa (PaHIly30B U aMEPHUKAHIIEB, M HAa TIPEJICTOSIINX BbIOOpaxX mpe-
3UJICHTAa CBOEH CTpaHbl, pOCCUSHE OyAYyT OTAaBaTh roJioca, MOJIb3YsICh aHAIOTHYHbI-
Mu kputepusmu. CoOpaB HEOOXOAMMbIE JTUYHOCTHBIE JAHHBbIE HA BO3MOKHBIX POC-
CUHCKUX MPETCHACHTOB (Ta0J.8) U MPUMEHUB K HUM OOy4YeHHbIE Ha (PPaHIly3CKOM U
aMEPUKAHCKOM OIbITE€ HEUPOCETH, MOJYyYHMM IPOTHO3 MPE3UJIEHTCKUX BBHIOOPOB B

Poccun za 2008 ron.
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TaOnuma &
JINYHOCTHBIE XapPAKTEPUCTUKH BO3MOKHBIX

NMPETCHACHTOB Ha IOCT MPE3UACHTA Poccum

Mpowuc- CemeliHoe Kon-80 Nesmens-
BO3MOXHbIE Bospact XOX- nonoxe- neTeit HOCTH
npeTeHaeHTbI AeéHne Hhe
X X, X5 Xy Xs
C.MBaHOB 55 2 1 2 1
[O.MepnBeneB 42 2 1 1 3
b.[pbi3nos 58 2 1 2 4
[".3toraHoB 64 1 1 2 2
B.XupuHoBckui 62 1 1 3 2
[.Poro3uH 45 3 1 1 2
FO. TpyTHeB 52 2 1 2 2

Pe3ynbTaThl HEMPOCETEBOrO MPOrHO3UPOBAHUS MPUBEACHBI B Ta0N.9 U rpadu-
yecku Ha puc.13. Ecnu 3tu uu@psl paccmMaTpuBaTh KaK CPAaBHUTENbHBIA PEHTHHT
IIPETEHICHTOB, TO MOXXHO 3aMETHUTh, YTO, HEUPOCETU HE CTOJIb €IMHBI B CBOEM MHE-
HUM, KaK B IpeaplaylieM ciuydae. Tem He MeHee, 00e HelipoceTn HauOoJIbLINe LIaH-
Chl cTaTh npe3uaeHToM Poccun narot JI.MenseneBy, a HanMmenbine — FO. TpyTHeBy.
PeiliTuHru OCTANBHBIX NMPETEHAEHTOB, 3aHUMAasl MPOMEKYTOUYHOE IOJOKEHUE, OTIIU-

YAKOTCSI MEKIY COO0N HE3HAUUTEIBHO.

Tabnuna 9
IIporno3s npe3uaenTckux Boi00poB B Poccun Ha 2008 rox

Bo3amoxHble [NporHo3a nep- MporHo3s BTO- CpenHee 3Ha-

npeTeHaeHThbl BOU ceTn poun ceTn YeHune
C./BaHOB 0,72 1,10 0,91
[.MepnseneB 2,05 1,14 1,59
b.[pbi3nos 0,92 1,11 1,01
I".3toraHoB 1,21 0,87 1,04
B.XXupuHoBckuin 0,95 0,63 0,79
[.Poro3uH 1,17 1,10 1,14
FO.TpyTHeB 0,14 0,11 0,13
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PelnTNHIr1 npeTeHAEHTOB Ha NOCT
Mpe3npeHTta Poccum
1,6
1,4 -

/ m [].MenBenes

1,21 O [.PorosuH
1%

/ O I.3toraHoB
0’8/ @ b.I'pbisrios
0’6/ O C./BaHoB
0,4+ A B B )KupuHoBCKuif
0,2+ m 0. TpyTHeB

0

Puc. 13. Tlporno3 npe3uaentckux BeioopoB B Poccun Ha 2008 T

VYkaxkeM, 4TO TaHHBIN MPOrHO3 BBINOJIHEH B MapTe 2007T., T.€. 3a ToA 70 Ipea-
crosimux BeiOopoB [Ipesunenta Poccun. IIoHATHO, YTO K TaKOMY ITPOTHO3Y HE CTOMT
OTHOCHUTbBCSI CEPbE3HO. J[€70 B TOM, UTO OH BBINIOJHEH B MPEIINOJIOKEHNUHN, YTO U30H-
paTenbCKUil MEHTAJIUTET (PPaHIly30B, aMEPUKAHIIEB U POCCUSH COBMAJAIOT, YTO IIO-
BUJIMMOMY HeBepHO. Takoil peHTUHT OblI Obl y MPETEHAEHTOB, €Ciau Obl OHU Oalo-

THUPOBAJIUCH HA IIOCT MIPE3NUACHTA HC B POCCI/II/I, aB AMCpI/IKe HNJIn BO cDpaHHI/II/I.

4. NMporHo3upoBaHue nosna dGyayuero pedbeHka

Kenanue npenyragaTh WK CIUIAHUPOBATH MOJ OyAyLIEro peOeHKa CyIIeCTBY-
€T W CYILEeCTBOBAJIO BO BCe BpeMeHa. brIBatoT HacieAcTBEeHHBbIE 3a00JIeBaHMs, Ha-
KPENKO CIEIUICHHBIE C MOJOM. B 3TOM ciyuae pokaeHne pebeHKa OINpeaesICeHHOTO
10JIa He IPUXOTh, a JIaXKe CBOETO PoJia HEOOXOIUMOCTb.

[TonbITKM TpenCcKa3aHW W TEOPUM '3AIUIAHUPOBAHHOTO' POXKACHUSA CYIIECT-
BOBAJIM C HE3aNMaMATHBIX BpeMEH. DToi mpoOjieMOol 3aHUMAJINCh U SICHOBUJIAIINE U
SHTY3UACTHI-POJIUTEIHU, U YUYEHbIE C MUPOBBIMU UMEHaMU. B TeueHue BEKOB CyIEeCT-
BOBAJI MHTEPEC K MOMBITKAM BBISIBUTH (PAKTOPHI, OT KOTOPBIX 3aBUCHUT TOJI OYIyIIEero
pebenka. Hukornma He mpekpariaics cupoc Ha METOAMKH aKTUBHOTO BIUSHUS HA 3TO
3araJioyHoe SIBJICHHE, KOTOPbIM BO BCE BpEMEHa BIUIOThH JIO CErOJIHSIIIHETO BPEMEHU

0e3paznenbHO ynpasisuia u ynpasiset [Ipupona.
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B xonne XX B. moswiuch J1abOpaTopHble METObl U TEXHOJIOTHH BIIMSHUS Ha
oy Oyaymiero pedeHka, Takue Kak MOAU(MUIIMPOBAHHOE MPOMBIBAHUE (SWim up),
eKTpodope3, UMMYHOJIIOTHYECKOE pa3jielieHne U mp. DTH METOJbI Jal0T TOYHOCTH
ot 70 no 80 mpoueHToB. CamMas mOCIeIHss TEXHOJIOTUS — Ja3epHbIA aHAJIN3ATOP KJe-
TOK TI0 MHTEHCUBHOCTU (DIFOOPECIEHIMH, 00ecnieunBaeT TOUHOCTh 10 90%. Oxnako
n1abopaTopHbIE METO/Ibl 1OPOrOCTOSIIM, HEOE3BPEIHBI U HA MPAKTUKE UCIOIb3YIOTCS
TOJIBKO B OYEHb PEIKUX CIydasX.

Crnemgyer OTMETUTBH, YTO B MOCIEAHEE BpEeMsl HAKOIUIOCh HEMalo (axTos,
00001IIeHre KOTOPHIX IMO3BOJMJIO YYCHBIM 3aMETHTh 3aBUCHMOCTH (OPMHPOBAHUS
noJyia Oyayuiero pebeHka oT HacJleACTBEHHOCTH, OOCTAaHOBKHM, B KOTOPOUM ObLI 3a4yaT
pebeHoK, Bo3pacTa poAuTeliel, KOJIMYeCTBa POJIOB, MUTaHUS CynpyroB u T.1. VX uc-
CJIEIOBAHUS TOKa3bIBAIOT, YTO MOJIENb MPOTHO3MPOBAHUA TOJIa OyIyIiero pedeHka
JOJDKHA UMETh Ha BXOJI€ MHOXKECTBO mNapaMeTpoB. [loaToMy Ham mnpeacTaBiseTcs
1enecoo0pa3HbIM MOMPoOOBaTh MPUMEHUTH B ATOM MpeAMETHON 001acTH HelpoceTe-
BOM armapar.

Hamma skcnepuMeHTalibHasi HeMpoceTeBasi MOJIeNb UMeNa JIeCATh BXOJHbBIX Ia-
paMeTpoOB:

X, — BO3pPAaCT >KCHILUHBI BO BPEMsI 3a4aTusl.

X, — BO3pacT MY>KYMHBI BO BpeMs 3a4aTHsl.

X, — pa3HHILIA B BO3pACTeE:

0 — OJTHOTOJIKH;

1 —Ha 1-2 ropa crapiiie My»K4uHa;

2 —mHa 3-4 roga crapiie My>K4HnHa;

3 —Ha 5 u Oojee JeT cTaplie My>KUHHA;
4 —na 1-2 roga crapiie >KeHIIMHA;

5 —Ha 3-4 roja cTapiie KeHIINHA;

6 — Ha 5 u OoJiee JIeT cTaplile KeHIIUHA.

X, — MECsI 3a4aTusl.
X5 — KaKue pofsl 110 CUETY.
X¢ — KypeHHUE 10 3a4aTus:
0 — He KypAT;
I — KkypuT Myx4nHa;

2 — KypHT KCHILNHA;
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3 — KypAT 00a;
X; — BOJIOCBI MY KUUHBIL:
0 — penkue;
| — HOpMaJIbHBIE;
2 — I'yCThI€;
Xg — PUTM KHU3HU:
1 — cniokoiiHasi, pa3MepeHHast )KU3Hb;
2 — U3BMEHEHHS PUTMOB XKU3HHU (TIepee3 bl U T.1.).

Xg— npeo6na11aHHe MaJIBYUMKOB HWJIM OACBOYCK B POOY IIO J)KEHCKOM M My}KCKOﬁ

JIMHUM:
0 — 0JIMHAKOBO;

1 — MaJIpUMKWY;

2 — IGBOYKH;

3 — 0 )KEHCKOW JINHUU — MAIBYUKH, TIO MYKCKOM — IEBOYKH;

4 — 1o )KEHCKOM JIMHUM — JIEBOYKH, 10 MY>KCKOU — MAJIbUUKH;

S — MO KEHCKOW JIMHUU — MAIbYUKH, 10 MYKCKOW — OJIMHAKOBO;
6 — 110 )KEHCKOM JIMHUU — JIEBOYKH, 10 MY>KCKOU — OJIMHAKOBO;
7 — 110 ’KEHCKOW JINHUM — OAUHAKOBO, 110 MY»KCKOW — MaJIbYUKH;
8 — 110 KEHCKOW JINHUY — OAMHAKOBO, 110 MY>KCKOM — J€BOYKH.

X0 — Hpeo6nanafoume IMPOAYKTHI ITIMTAaHWA B PAIMOHC JKCHIIUHBI 10 3a4aTHsd:

1 — xoHCepBUpOBaHHBIE MPOAYKTHI, MICO, KOIOACHBIE U3/ETHs, pbi0a, OBO-
U, (PPYKTHI, COIb;

2 — caxap, Mell, BapeHbe, MPSHOCTH, BCE BHUJBI XJieOa W JAPYTO BBHITICUKH,
OBOIIM (KapTOIlIKa B OIPAaHUYCHHOM KOJUYECTBE), PpyKThI (KpoMe, cliuB, OaHAHOB,
YyepelrHu, abpuKOCOB), MOJIOUYHBIE TIPOYKTHI, OpeXH (HE COJICHBIE).

BeIXOmHBIM mapaMeTpoM CeTH SBISUICA oy Oymymiero pedenka: d =1, ecom
pOXKIaeTcs MaJbuuK U d = 2, €CIIM POXKAAETCS JCBOYKA.

B T1a61.10 mpuBeneHsl aHHbIC, COOPAaHHBIE C MOMOILIBI COIUOJIOTUYECKOTO
onpoca. Becero 38 mpumepos. [lpu pazbuenun MHOXKECTBa 3TUX IMpuUMEpoB Ha 34
oOyJaromux 1 4 TECTUPYIOIIMX MPUMEpPa MEPCENTPOH C JTOTapU(PMUUESCKUMHU aKTH-
BallMOHHBIMU (DYHKLMSIMU HEUPOHOB, M300paKEHHBIM Ha pHC.14, TOBOJIBHO JETKO
oOyumsicsi Ha o0ydJaroleM MHOXECTBE, OJHAKO ero 000O0IIaroIIre CBOMCTBAa OKa3a-
JMCh BeChMa HU3KMMHU. TOYHOCTH €ro MPOTHO3a B pa3HBIX BapHaHTax Kojebanach OT

50 no 75 %
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Taoauma 10

Pe3y.]'ll)TaTbI COMUOJIOTNYIECKOro omnpoca
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Takum o00pa3oM, B JaHHOM Clly4yae Mbl HMEEM
OTPULATEIIBHBIM HAy4YHbIM pe3yJibTaT. XOTSd HEKOTOopas
cinabasi 3aBUCUMOCTb MEXKIY JECATHbIO BXOJHBIMHU Iapa-
MeTpaMH ¥  BBIXOJHBIM TMapamMeTpoM CeThI0  Oblia
BBISIBIICHA, MPHUEMIIEMON i1 TNPAKTUYECKUX  LIEJel
MIPOTHOCTUYECKON MOJIENIH HE MOJYYHIIOCH.

[To-Buammomy, Ha 1Mo Oyaymiero pedeHka, mTOMUMO

YYTEHHBIX JECIATH NapaMETpPOB POAWUTENIEH, BIHAIOT H

apyrue (akTopbl, HE NPUHATHIE BO BHUMAHHE B Hallel

Puc.14. IlepcenTpoH,
MPOTHO3UPYIOIIUHI MOJ
Oynmyiero pebeHka mo

10-Ti BXOAHBIM Tapa-

METPaM DPOJIUTENEN

HEHUPOCETEBON MOJIEIIN.

5. OueHKa KpeanTocnocobHOCTU (hU3nvYecKnx nuuy,

MuHucTepcTBO 3KOHOMHYECKOro pa3BuTusi Poccum 3adukcupoBano Oym mo-
TPEOUTENHCKOTO KPEIUTOBAHUS, MPUYEM MPOTHOZUPYETCS, YTO ITO SIBJICHHE COXpa-
HUTCS B Poccun ene kak MUHUMYM OJrpkaiiimue nsth jet. Eciu pansine vHapoa 6o-
sicst Opath y OaHKOB KPYIHBIE CYMMBbI, TO C€MYac 3TOT CTpaxX MPOMIEN: KPEIUThI
0OpPMIISIIOT HE TOJILKO Ha yJOBJIETBOPEHUE KAKUX-TO MEPBOCTENEHHBIX HYXJ, HO U
Ha TpeaAMeThl pockomu. Jlroau OepyT KpeauTbl Ha MPUOOpPETEHHE TYPUCTHUECKHX
yTEBOK, HA MOKYIIKY KBaPTUP, aBTOMOOMIIEH, OBITOBON TEXHUKHU.

BypHbIif pocT phIHKa KpeAUTOBAHMS (PU3MUECKHUX JHI] HEM30EKHO BIEYET 3a
co00 MPUHATHE JOTOJHUTEIIbHBIX KPEAUTHBIX PUCKOB KaK HA OTJEIbHbBIE KPEIUT-
HbIE YUPEKJICHHS, TaK U HA OAHKOBCKYIO CHUCTEMY B II€JIOM. DKCTEHCUBHOE Pa3BUTHE
PO3HMYHOTO KPEIUTOBAHUS MPOXOJIUT B YCIOBUAX KECTKOM KOHKYPEHIIMH, YTO HEU3-
OEXKHO BEJET K CHUKEHHIO JOXOJHOCTH JJAHHOTO HAaIpaBleHUs OAaHKOBCKOTO OW3HE-
ca. B 3Toll cuTyauuu KadyecTBO yHpaBJi€HUS KPEIUTHBIMU PUCKaMH B PO3HUYHOM
KPEJIMTOBAHUU CTAaHOBUTCS HE MPOCTO BaXKHBIM BOIPOCOM, & OJHUM M3 KOHKYPEHT-
HBIX MPEUMYILECTB (I HEOCTATKOB) JJIsI KPEAUTHBIX YUPEKICHUH.

KonkypenTtHas 6opb0a UIeT HEe IPOCTO 3a JOJIM PACIIMPAIOIIETOCs PhIHKA, a 32
"BBICOKOKQYECTBEHHbIE" JIOJM PBIHKA, TO €CTh 32 KPEAUTOCIOCOOHBIX 3aEMIIUKOB,
T€X, KOTOpbIE CHOCOOHBI (M MMEIOT KEJIaHUE) JTOJKHBIM 00pa3oM MOracuTh 3a70Ji-

»)keHHOCTb. Ilo CymeCTBy pCajlbHbIM KOHKYPCHTHBIM IPCUMYIICCTBOM PO3HHUYHBIX

29



0aHKOB CTAaHOBHUTCSI YPOBEHb UX KPEAUTHOTO "3peHus", MOHMMAEMOro KakK Croco0-
HOCTh OCYILECTBIISATh BBIOOP KPEAUTOCIOCOOHBIX 3aEMIIMKOB C BBHICOKON HaJIEAKHO-
CTHI0O U MUHUMAJIBHBIMU 3aTpaTaMH BPEMEHHU U PECYpPCOB. 3amady oTOopa KpeauTo-
CIIOCOOHBIX 3a€MIIMKOB PEIIAIOT C MPUMEHEHUEM TaK Ha3bIBAEMBIX «CKOPHHIOBBIX
CUCTEM.

MHorue aBTOpbI CBA3BIBAIOT BOSHUKHOBEHHE CKOpHUHTa ¢ uMeHeM [[pBuna [io-
paHa, KOTOpbIA, yxoast B 1941 r. B apMuio, oCTaBWJI CBOMM KoJUleram-0aHKupam
KpaTKUE PEKOMEHAAIMU MO0 OTOOpPY KPEeIUTOCIOCOOHBIX 3aEMIIUKOB. AHTIIHUHACKOE
CYIIECTBUTEIBHOE SCOre 03HAYaeT KOJMYECTBO HAOpPaHHBIX OYKOB, OIleHKY. CKOpUH-
roBasi CUCTEMa — 3TO AJITOPUTM WJIM METOJIMKa, MO3BOJISIONINE HA OCHOBE JaHHBIX O
NOTEHIIMAIILHOM 3a€MIIMKE OIIEHUTh €ro KpeIUuTOCIOCOOHOCTh M JaTh OTBET Ha BO-
npoc: "BbIIaTh Kpenut' mubo "oTKa3aTh B BblIaue KpeauTa'.

B kayecTBe JaHHBIX O MOTEHLIHAIBHOM 3aE€MILHUKE BBICTYNAET JOCTYIHAs Kpe-
auTopy uH(MOpMaIms, KoTtopas oOpabaThIBaeTCs MO OMpeneleHHOW MeToauke. B
CHIA, Hanpumep, KpeAUTOCHOCOOHOCTh MHAMBUIYATbHBIX 3a€MIIUKOB YacTO OIle-

HUBAIOT, BBICTABJISAA UM 0aJIbI 110 MCTOJUKC, HpHBG,Z[GHHOfI B TaOm. 11.

Taonuma 11

banabHasi cucremMa aJisi OHEHKH KpGI[HTOCHOCOﬁHOCTI/I
HHAUBHUAYAJIBbHbBIX 3A¢€MIIIUKOB

Kpurepun Bbanabl Kpurepun Bbanasi
1. Pox sansiruii 4. IanTeIbHOCTH MPOKUBAHUSA B
AAHHOM MecCTe

busznecmen 7 bonee 5 ner 3
Bpau-nmantuct 7 2-5 ner 2
[IpenonaBaTens Koemxa 7 Menee 2-x JIeT 1
VYuensrit 6 5. CemeiiHOe MOJ10KEHUE

Knepx 6 Kenar 5
depmep 6 Bnos 5
MenuiuHcKas cectpa 5 OauHOKast JKEHIIIMHA 4
Kgsan. pabounii 5 OnuHOKMI MyK4YMHA 3
PaboTHuK pepakuun 5 PasBenenHas xeHuHa 2
Bononposomunk 4 Pa3BeeHHbIN My)KunHa 0
Conpar (Matpoc) 4 6. HenenbHblii 3apadoToK (10/51apbI)

Jluna cBo6. npodeccuii 3 bonee 200 5
Y6opuuk mycopa 3 101 —200 4
[Tapuxmaxep 3 91-100 3
[TopToBsIii rpy34YuK 2 76 —90 2
byderunx 2 61-75 1
PaboTHuK rapaxa 2 60 1 MeHee 0
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My3bIKaHT 1 7. BaHKOBCKHI cYeT

PaboTHuk cheps! ycmyr 1 Texynui 1 HaKONUTENbHBINA 6

Xy IOKHUK 1 HakonurenbHbIi 3

KommuBosixep 0 Texynmit 2

Cenbxo03. pabounii 0 8. KpeauTHble pexoMeHIaluu

Takcuct 0 JIBe KpeuTHbIE KApTOUKU Ha OEH3UH 4
2.Ctax padoThl JIBe KpeauTHbIE KAPTOYKH YHUBEpCaMa 2

Memnee 2-x net 2 Pexomenmpanyu puHAHCOBOI KOMIIAHUHT 2

Boiee 2-x ner 5 Pexomennmanmu marasuaa 2

3. KuinmHble yCI10BUs Pexomenganuu 2-x ¢uH. KOMIaHUN 4

HNmMmeeT cOOCTBEHHBIH JOM 5 Pexomenpainnu 2-x MaraspuHoB 4

CHHUMaeT KBapTupy 3

[IpoxxuBaeT ¢ poauTessMu 3

ApeHayeT Tpennep 0

CoryacHO 3TOM METOJIMKE, €CIU 3aeMUIUK, OOpaTUBLIMIICS 3a KPEAUTOM, Ha-
Opan no kputepusim Menbliie 30 0ayuIoB, TO MOJIOKUTEIBHBIA OTBET €My paccMaTpH-
BaeTcs Kak Oombiion puck. [Ipu mHabope um Menee 13 GaioB B KpeauTe aBTOMATH-
YECKH OTKa3bIBACTCHI.

B BenukoOGputanuu HanboJiee 4acTO MCHOJB3YIOTCS CIEAYIOUINE XapaKTepu-
CTUKH:

e Bospacr;

o KommuecTBO IeTCH/MKIUBCHIICB;

e [lpodeccus;

e Ilpodeccus cynpyra(u);

e Jloxox;

e Jloxon cynpyra(u);

e Paiion npoxxuBaHus;

e CTOMMOCTbD KHUJIbS;

e Hanmuune tenedona;

e (CKOJIBKO JIET )KUBET MO0 JIAHHOMY aJIpecy;

e CkousbKo JIeT paboTaeT Ha TaHHOW paboTe;

e (CKOJBKO JIET ABJISIETCSA KIMEHTOM JaHHOTO OaHKa;

o Hanmuue kpeAUTHON KapTOUKU/UEKOBON KHIKKHU.

B npyrux ctpanax Habop XapakTEpHUCTHUK, KOTOpbIe HAanOOJIee TECHO CBSI3aHbI C
BEPOSITHOCTHIO 7Ie0JiTa — BEPOSATHOCTHIO, YTO 3a€MIIUK HE BEPHET KPEIUT WUIIU 3a-
JEP>KUTCS C BBIILJIATOM, OYI€T OTJIMYAThCS B CUITY HAllMOHAJIbHBIX, SJKOHOMUYECKUX U

COLIMAJIBHO-KYJIBTYPHBIX O0cOOeHHOCTe. Uem OoJiee 0JHOPOIHA MOMYJISILUS KIHEeH-
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TOB, HAa KOTOPOH pa3pabaTbIBaeTCsl MOJEb, TEM TOYHEE IPOrHO3UPOBAHUE Ae(oTa.
IToaTOMy OYEBHIHO, YTO HEIB3s1 ABTOMAaTHYECKU IIEPEHECTH MOJEIb U3 OJHOU CTpa-
HBI B JIpYTYIO WIM U3 OJHOrO OaHka B Apyroi. /laxxe BHYTpU OAHOro OaHKa CyIIECT-
BYIOT Pa3JINYHbIE METOAUKH JUISl PA3NIMYHBIX TPYII KJIMEHTOB U Pa3jMYHBIX BHUJIOB
KpEeIuTa.

B HacTosiee BpeMs B 6aHKax, IOMUMO IIPUBEAECHHON Bbllle OalsIbHOM METo-
IMKH, IPUMEHSIETCS JAOBOJIBHO OOJIbIIOE pa3HOOOpa3ue CKOPUHTOMBBIX CHUCTEM, OC-
HOBAHHBIX HA PA3JIMYHBIX MOAXOAAX U METOJAax. JTO JMHEHHBIN TUCKPUMUHAHTHBINA
aHanm3, MHOTO(aKTOpHas JOTUCTHYECKas PErpeccusi, KIACTEPHbIN aHaNu3, AePEBbs
pELIeHH, METOJI MUHUMHU3alluK CTPYKTypHOro pucka B.Bannuka. Onnako Hanbosee
rMOKMM HMHCTPYMEHTOM, IO3BOJISIOLIUM HACTPauBaThCsl HA KOHKPETHbIE OCOOEHHO-
CTH KPEAUTHBIX YUPEKJICHUI U CETMEHTHI PbIHKA, B KOTOPHIX OHU paboTaroT, MO Ha-
IeMy MHEHHIO, MOTYT ObITh HEHPOHHBIE CETH.

Crynentamu [1I'Y u IIT'TIY Obia coOpana nnpopmanus ¢ Heckoabkux [lepm-
CKMX KPEIMTHBIX YUPEKICHHM, C CATOB IHTEpHET, MOCBSIIECHHAS KPEIUTOBAHUIO U
CKOPHUHIY, a TAKXKE OIPOLLIEHBI PsiJ JIUL, KOMIIETEHTHBIX B JAHHOM BOIIPOCE U IOIY-
YaBIIKUX KpeIuThl B 6aHKax. B pe3ynbrare Obui cO34aHBI HECKOJIBKO CKOPUHIOBBIX
HEHPOCETEBBIX CUCTEM, KaXK/1asl U3 KOTOPBIX 00yyasach Ha ONbITE pabOThl KOHKPET-
HBIX KPEAUTHBIX yupekaeHul. [ [pyauManrcs BO BHUMAaHUE B OCHOBHOM CIIEAYIOIINE
AHKETHBIE TAHHBIE:

o [lon 3aémuruka: 0 — My»ckoi, 1 — )KeHCKUH.

e Bospacm — TOJHOE YHCIO JIET, WUCIOJIHUBIIEECS 3aEMIIUKY K MOMEHTY

oopMIICHUS KpEIUTA.

o (Oobpazosanue: 0 — HEMOTHOE CpelHee, | — cpelHee WK CpeHee CIeIu-
ajgbHOE, 2 — HEMOJIHOE BBICIIEE, 3 — BhICIIEEe, 4 — JIBa BBICIIUX WU y4YEHAs
CTEIECHb.

o (Ceubsa — cemeiriHoe nojioxenue: 0 — xonocT / He 3amykeMm, 1 — jxeHar / 3a-
MykeM, 2 — BIoBell / BoBa, 3 — pa3BeacH(a), 4 — rpakaaHCKui Opaxk.

o (Cyodumocms — Hanuuue cyaumoctu: 0 — Het, 1 — ecTb.

o [icousernybl — KOJIUUECTBO WXKIUBEHIIEB HA 00ECIIEYCHNH 3aEMIIIHKA.

o Kunve — xununiHele yciaoBus: 0 — MyHuLMIIaapHas KBapTupa, | — Koome-
paTuBHasl KBapTupa, 2 — ciyxeOHas KBapTupa, 3 — COOCTBEHHBIH AOM /
KBapTHUpa, 4 — CHUMAET KOMHATY WUJIM KBAPTUPY, 5 — MPOKUBAET Y POAUTE-

JIen.
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e Aemo — Hamuure aBToMOOMIIs B coocTBeHHOCTH: 0 — HeT, 1 — ecTb.

e Aodpec — aapec noctosinHoM peructparuu: 0 — ropox Ilepmb, 1 — [lepmckuii
Kpaii, 2 — npyroii cyonsekt Poccuiickoit denepaimm.

o 3auamue — BUJ 3aHATOCTH 3aémiuka: 0 — pabounii, | — rocy1apcTBEHHBIH
CIIy’Kallluid, 2 — KOMMEPYECKHI COTPYAHUK, 3 — MpEeAIpUHUMATENb, 4 —
MIEHCHOHED.

e Cmaoic — cTax paOOThl Ha HBIHE 3aHUMAEMOM JOHKHOCTHU B r0JIax.

o J[ox00 — cpeTHEMECSYHBIN 10X0] B ThIC. PYO..

o Kpeoum — cymma KpeauTa B ThIC. pyoO..

o [Inamedicu — KOIUYECTBO IIATEIKEH IOTallICHUS Kpc&aura.

[TombITKK CO3/aHUsI HEMPOHHBIX CETEH, O0yUEHUsI U TECTUPOBAHUS WX HA POC-
CUUCKHUX KPEAUTHBIX YUPEKIEHUSAX MOKa3ajau, YTO OHU MOJB3YIOTCS COBEPIIECHHO
Pa3HBIMU CKOPUHTOBBIMU CHUCTEMaMH (€CJIM OHU BOOOIIE UMU TMOJIB3YIOTCS). AHAIH-
3Upyst HHPOpPMAINIO, HEMPOHHBIE CETH JIOBOJIBHO JIETKO BBISIBIIIM 3aKOHOMEPHOCTH,
0 KOTOpBIM padoTaroT ¢upma «Mobmimmc-Mobuie» u 6ank «Ypan ®JI». Hamo ot-
METUTh, YTO I IEPBOTO YUpeKAeHUs ObuIo 3apeructpupoBano 10 10%, a aus BTo-
poro — 110 12 % OTKJIOHEHHI OT BBISIBIIEHHBIX 3aKOHOMEPHOCTEM, T.€. 00yUeHHbIE Ha
uH(pOPMAIMU 3TUX KPEIUTHBIX YUPEKIECHUNH HEUPOCETH MPUHUMAIU PEIICHMS], COB-
najanlnme ¢ GakTUYeCKMMH PELIEHUSMHU O BblJJau€ KPEIUTOB COOTBETCTBEHHO B 90 1
B 88 MpOLIEHTAX CIy4aeB.

OOHapyXEHHbIE OTKJIOHEHUS OT BBISIBICHHBIX 3aKOHOMEPHOCTEH, IIO0-
BUJIMMOMY, CBUAETENICTBYIOT O TOM, YTO B 3TUX CIIy4asiX pelIeHUs O BblJaue Kpeau-
TOB IPUHUMAJIUCH BOJIEBBIM ITyTEM, HE CUUTASICh C OLIEHKaMH CIIELUATUCTOB KPEIUT-
HBIX OTJEJIOB, IMOO CHEUAINCTHl HEOOXOIUMBIX OLIEHOK HE BBIITOJIHSIIY.

[Ipu ananuze uHOpManMM O BbIJAYE KPEeIUTOB OaHKOM «JlparoueHHOCTH
VYpana» BooOIllle HE YJIaIOCh BBIIBUTH KaKOW-TUOO 3aKOHOMEPHOCTH, UYTO MOXKET
OBITh OOBSICHEHO OTCYTCTBHEM CKOPUHI'OBOM CHCTEMBbI B 3TOM OaHKe.

AHaJIN3 3HAYUMOCTHU BXOJIHBIX HEUPOHOB HEMPOCETEN NOKAa3al, YTO CIEUAIIU-
cTbl (pupMmbl «MoOuarc-Mobuse» Mnpu peleHnuu o0 BblJ1aue KpeanuTa NepBOCTEIEHHOE
3HAYEHNE NMPUIAIOT KUIMILIHBIM YCIOBHSIM KJIMEHTA, B TO BPEMS KaK €ro BO3pacT U
[0JI 3HAYEHHsI TIOYTU HE UMEIOT (cMm.auarpammy puc.15). B npyrux KpeauTHbIX yd-

pexaeHusx (Hanpumep, 6ank «Ypan @J]) pemaroiiee 3HaUeHUE UMEET HATUYKUE WU
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OTCYTCTBUC y KIIMCHTA CYAUMOCTHU, CI0 CTAXK pa6OTBI Ha IIOCJIICAHCM MCCTC, a TAKXKC

BO3pacCT KIIMCHTA.

B Xunsé
401 B MxavBeHLubl
351 0O O6bpa3soBaHue
301 O Cembs
I ABTO
25 @ Crax
201 E Hoxon
154 W MNnatexwu
W 3aHdatve
101 O Kpeout
51 B Agpec
0. @ lMNon
B Bospact

Puc.15. 3HaunMoCTh MapaMeTpoB 3aEMIIMKOB KPEAUTHBIX CPEACTB

B 3aximrouenue orMeTuM, 4TO pazpaboTaHHBIE HAMH HEUPOCETEBBIE CKOPHUHTO-
BBIC CHCTEMBl OBLIM OOydYeHBI Ha MH(POpPMAIUUA O PEHICHUSIX, KOTOPhIE MPHUHUMAIIHA
KpeauTHbie yupexaenus r.Ilepmu. Bce, yemy oHM Hay4WIIUCh — 3TO KOIHUPOBAHUIO
KPEAUTHOU TOJUTUKU ITUX YUPEKIACHUN. A eclu KpeauTHas MOJMTHKA WCIOJIb3ye-
MOTO MPH 00YYEHHUH YUPEKJICHHS OIMMOO0YHA, TO U PEIICHUs, KOTOphIe OyIeT BhIa-
BaTh HEMpoceTeBass CKOPUHIOBasi cucreMa 0y1yT Hed((HEeKTUBHBIMHU.

C npyroi#t CTOpOHBI, €ClU Kakoi-inbo OaHK yBEpEeH B TOM, YTO €ro Creluaiu-
CTBI U3 TOJIa B T'OJl MPUHUMAJIH MPABUIbHBIE PEIICHUS], TO MOKHO O0YUYUTh HEHPOCETh
Ha MMEIOIIEHCs y 3Toro OaHka WH(OpPMAIMK W UCIOJIB30BAaTh HEHPOCETEBYIO CKO-
PUHTOBYIO CHCTEMY, HAIPUMED, VISl ONEPaATUBHON (MOXKET OBITh, IPEABAPUTEIHLHOMN )
OIICHKU KPEIUTOCTIOCOOHOCTH KIIMEHTOB, 4 TO W 3aMEHUTH € MITAaT KPEIUTHOTO OT-
nena.

MpI Bcero Jivib MOKa3ajlyd MPUHIIMIHAIBHYI0 BO3MOXKHOCTh CO3JJaHUsI HEHPO-
CETEBBIX CKOPHUHTOBBIX CHUCTEM JIOBEIA UX JIO JEMOHCTPAIMOHHBIX MPOTOTUIOB. bo-
Jee Ka4eCTBEHHBbIC CKOPUHTOBBIE CHCTEMBI, MPEIHA3HAUYCHHBIE JIJII KOMMEPUYECKOTO
WCIIOJI30BAHUS, TIPEICTABIIACTCS 1I€JIECO00pPa3HBIM CO3/1aBaTh M 00y4aTh B TECHOM
COTPYJHHYECTBE C KPEAUTHBIMH YUPEIKICHUSIMH, TIPUUEM JKEIaTSIIBHO UCIIOIh30BaTh
IUIsl 00y4YeHUsl KpEAUTHBIE UCTOPHUH, T.€. HHPOPMALHIO O (PaKTHUECKOM HCIIOJTHEHUH

KIIMCHTAMH CBOUX KPCAUTHBIX 00513aTENbLCTB.
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6. NMporHo3npoBaHne 6aHKPOTCTB OpraHu3auum

JIroboe mpenmpusitie, padboTaromiee B yCIOBUSX PBHIHKA, MOABEPKEHO PHUCKY
O0ankpotcTBa. IlepBbie MOMBITKM pa3paboTaTh MOJEIbL MpeacKa3aHus 0aHKPOTCTRBA,
UCIIOJIb3YsI METOJIbI OJJHOMEPHOM CTaTUCTUKHU, ObLIM NpeanpuHsaTel busepom B 1966
r. 3aTeM, KJIIOUYEBBIMU ATallaMU B pa3pabOTKe TaKUX MOJEJEH CTalu MHOTOMEPHBIH
aHanu3 AJIbTMaHa, MHOTOMEPHBIM JUCKPUMHWHAHTHBIM aHaIu3 OAMHUCTEpa, JIOTUT-
npeobOpazoBanue OJIbCOHA, PEKYPCUBHBIN pa3IeisIONINN aITOPUTM.

[Ipy nmpuMeHeHHMH BCeX 3TUX METOJOB MAaTEMaTUKH OOBIYHO HCIBITHIBAIOT
TPYIHOCTHU B ONPEIECIECHUN U OLEHKE MOAXOIAIIEH MOJENIU. 3ajada MpOrHo3upoBa-
HUS1 OAaHKPOTCTBA HEPEAKO BBI3BIBAET CIIOPHI y HUCCIEI0BaTeIed OTHOCUTENBHO MOJ-
xosmend (pyHKINOHATBHON (OPMBI ypaBHEHHUN. 3a4acTyl0 OHU COJUAApPHBI JHIIb B
TOM, 4TO 3Ta MOJIENb ABIsAETCS CI0XHOU. K unciy ¢akTopoB, OCIOKHSIIOMIMX OIpe-
NEJEHUE U OLEHKY JIy4IlIed MOJIENIN, OTHOCSTCS CIEAYIOIINE:

e BriOop B 1moib3y TOW WM HHOW TPATUITMOHHONW MOJIEIH TTOPOIl OCYIIIECTBIIS-
€TCSl UCXOJS M3 BBIYMCINUTEIBHOM CII0)KHOCTH aJIrOPUTMA, & HE TOYHOCTH MOJEIH.
Tak, HanpuMep, JTMHENHOCTh, KaK MPAaBUIIO, «HABI3bIBAETCS» UCXOAHBIM JAHHBIM HE
NOTOMY YTO OBLIO MPOBEJIEHO JETAIBHOE HCCIIEJOBAHUE, C 1I€JIbIO BBISICHUTH 3aBHCH-
MOCTH ME¥K]ly NEPEMEHHBIMH, a U3-3a IMPOCTOTHI CYLIECTBYIOIIECH ISl TAKMX HCXOM-
HBIX JaHHBIX IPOLIETYPHI OLICHKHU.

e CraHJapTHbIE METOJbI OIIEHKHA padOTalOT MpPU YCIOBUU HOPMAJIbHOIO pac-
npeieNeHusl COBOKYITHOCTH UCXOAHBIX JaHHBIX. MHOTOYKCIIEHHBIE K€ UCCIIeIOBAHUS
MOKa3bIBAIOT, YTO (PUHAHCOBBIE KOA(D(DUIIMEHTHI, UCIIOJIb3yEMbIE B MPOTHO3UPOBAHUU
HECOCTOSITEJILHOCTH, HE PACIIPEIEIIEHBI 110 TayCCOBOMY 3aKOHY.

e [IpeoOpa3oBaHusl, IPUMEHSAEMbIE K HCXOJHBIM JJTaHHBIM OTYETHOCTH, HHOTAA
HE B COCTOSIHUM OTPA3UTh HEOUEBUIHBIE B3AMMOCBSI3H MEXK/Y IEPEMEHHBIMU.

[Ipu nocTpoeHun HEUPOCETEBOM MOJIEIN MTPOTHO3UPOBAHUSI OAHKPOTCTBA B Ka-
YeCTBE BXOJAHBIX IapaMEeTPOB HaMH ObUIM HCIOJIb30BaHbI KO3(PPHUIIMEHTHI, XapaKTe-
pHU3YIOIIKE CTPYKTYpY OyXraiarepckoro O6ananca: KodhGUIMEHT TeKyIIeH TMKBHIHO-

cti (Xx;); KO3pPUIUEHT 00ecreueHHOCTH COOCTBEHHBIMHM CpEeACTBaMHU (X, ); KO3(]-
(uIMeHT yTparbl (BOCCTAHOBJIEHMSI) IIATEKECIIOCOOHOCTH (X;). 3HAUECHUE €UHCT-
BEHHOTO BBIXOJHOTO HEipoHa () MPUHUMAIOCh B Ka4eCTBE MOKa3arels (pUHAHCO-

BOM COCTOSITEILHOCTHU NpcanpuiATA: CAMHUYIHOC 3HAYCHHUC COOTBCTCTBYCT COCTOA-

HUIO0 0AaHKPOTCTBA, a HYJIEBOE — IMOJTHOMY (DMHAHCOBOMY OJIarOIoIy4HIo.
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B kadecTtBe CTAaTUCTUYECKOTO Martcpuajia ObL1a B3sATA (1)I/IHaHCOBa$I OTYCTHOCTDB

50-Tu peanpusTUi ¢ caiita http://cbr.ru/:

TaO0numa 12

/laHHble (UHAHCOBOI OTYETHOCTH NPEANPUATHI

KoadppmumeHT Te-
KyLLen NMKBUOHO-

KoadhdomumeHT obecne-
YEHHOCTN COBCTBEHHbLIMU

KoadpuumneHT Boc-
CTaHOBNeHuna nnarte-

BeposTHOCTb GaH-
KpoTCTBa npeanpu-

Ne CTun cpencreamu »KecrnocobHoCTuU ATUA
X Xy X3 d
1 2,5 0,2 1,1 0
2 3 0,3 1,5 0
3 1,2 0,009 0,68 1
4 0,8 0,005 0,59 1
5 1,3 0,004 0,98 1
6 4.5 0,95 1,9 0
7 5 1,2 2,3 0
8 4.2 1,1 2,9 0
9 0,8 0,004 0,009 1
10 41 0,987 1,59 0
11 1,4 0,09 0,65 1
12 2 0,099 0,09 1
13 2,1 0,11 1,3 0
14 2,3 0,15 1 0
15 1,9 0,08 0,8 1
16 5.1 0,98 1,5 0
17 4.2 0,96 1,68 0
18 2,03 0,16 1,2 0
19 1,5 0,06 0,6 1
20 1,8 0,09 0,67 1
21 1,6 0,0025 0,67 1
22 4.6 0,98 1,25 0
23 5.1 1,006 2,9 0
24 2,2 0,15 1,2 0
25 1,6 0,098 0,54 1
26 2,2 0,11 1,1 0
27 2,3 0,12 1,12 0
28 2,5 0,13 1,2 0
29 3,4 0,5 1,6 0
30 52 1,02 2,1 0
31 6 1,99 2,3 0
32 2,7 0,19 1,17 0
33 3,6 0,34 1,5 0
34 41 0,9 1,8 0
35 5,4 1,2 2,03 0
36 1,2 0,065 0,68 1
37 1,9 0,09 0,62 1
38 1,8 0,089 0,47 1
39 1,5 0,07 0,48 1
40 3,5 0,45 1,29 0
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41 3,6 0,54 1,54 0
42 1,6 0,058 0,57 1
43 2,95 0,4 1,35 0
44 1,79 0,095 0,99 1
45 3,45 0,48 1,42 0
46 2,36 0,26 1,14 0
47 1,85 0,08 0,89 1
48 2,09 0,103 1,21 0
49 1,39 0,051 0,91 1
50 2,94 0,3 1,47 0

[Ipu pazOuenun »sToro MHoxkecTBa Ha 40

oOyyaronux u 10 TecTUpyrOUIMX MPUMEPOB MEPCENTPOH

CUTMOUJIHBIMU  aKTHUBAIlMOHHBIMH  (DYHKIMSIMU
HEUPOHOB, M300paKEHHbIA Ha PUC.16, JErKO BBISIBUI
3aKOHOMEPHOCTb MPEJIMETHOM 00JIaCTU U  TOKa3al
CTONPOILICHTHYIO TOYHOCTH TMpeJCKa3aHusi OaHKPOTCTB

IPEeANPUATUNA, PACCMOTPEHHOTO THUTIA.

Puc.16. Ilepcentpon 151 NpOrHO3UPOBAHUS
OaHKPOTCTB MPEAIPUATHI

7. QunarHocTUKa HencnpaBHOCTEMN CIOXHbIX TEXHU-
YeCKUX YCTPOUCTB

MBI y€e rOBOpUIIN O TOM, YTO HEUPOKOMIIBIOTEP U HEUPOCETh — 3TO CUCTEMBI,
BBITIOJIHEHHBIE «110 00pa3y W MOA00HI0» YEIOBEYECKOro MO3ra. 3HAUUT, BIIOJHE ec-
TECTBEHHO, YTO OHU HACJIEAYIOT €r0 CBOWCTBA, MPUYEM, KAK IOJOKUTEIbHBIE, TaK U
oTrpuniareiabHbie. Kak u yenoBedeckuii MO3r, HEUPOCETh CIIOCOOHA U3BJIEKATh 3HAHUS
U3 JaHHBIX, OOHAPYKMBATh CKPBIThIE B HUX 3aKOHOMEpHOCTH. Ho, Kak M 4eloBeK,
HEHUPOCETh HE CIIOCOOHA OOBSICHATH, KaK OHA ATO JICJIaeT.

Apxumen OTKpBLI CBOM 3aKOH, Jieka B BaHHE, Hpl0TOH — HaOmoAast 3a majieHu-
eMm sibsoka, MeneneeB — Bo cHe. Bce oHM reHHallbHbIM 00pa3oM J0raiaiich, HalluId
UCTHHY, HE OOBACHUB, OJIHAKO, KAaK 3TO yaJOCh CIEJaTh.

Heiipocers, n3Biekas 3HaHUSA U3 JaHHBIX, TOXKE YMEET BBIBOAUTH 3aKOHOMEPHO-

CTHU, ACJIaTb OA0raJlKkM, OTKPLIBATh 3aKOHBI. Ho rtak K€, KaK U 4YCJIOBCK, HCprOC@TB HE
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croco0Ha K 4eTKo (popMyJIMpPOBKE MyHKTOB aJIrOPUTMA, MO3BOJIUBIIETO CAENIATH TO
VI MHOE YMO3aKIIIOUEHUE.

CornacHo COBPEMEHHBIM 330T€PUUYECKUM TEOpPHUSM, T€HUH B MOMEHT O3apEHHS
CUHMTHIBaCT MH(POPMAIMIO W3 TapaJIeIbHBIX MUPOB. Hememno Obuto OBI YTBEpXKIATh,
YTO HEUPOCETh B MOMEHT M3BJICUCHUS] 3HAHUU M3 JAHHBIX MPOJIEIbIBACT aHAJIOTHUY-
Hy10 onepanuto. IToaToMmy MoaenupoBaHue NESITENBHOCTH MO3ra JaeT HaM OCHOBa-
HUS BO3Pa3uTh NPOTUB A30TEPUUECKON Teopuu no3HaHus. [lo-BuiuMomy, MHOTHE U3
(heHOMEHOB, KOTOPBIEC IEMOHCTPUPYIOT IKCTPACEHCHI, KOHTAKTEPHI, IaMaHbl, MOKHO
OOBSICHUTH CBOMCTBOM MO3ra H3BJIEKaTh MH(OpPMALUIO U3 HEMOJHBIX JaHHBIX —
CBOMCTBOM, KOTOPOE YAAE€TCsl MOJIETUPOBATH C IOMOIIbIO HEHPOHHBIX CETEH.

B Hamell npakTUKe BCTpEUYaaucCh CIIy4yad, KOT/1a HEMPOCETH NEMOHCTPUPOBAIU
¢dbeHOMeH, Ha3bIBAEMbIN B JKM3HU «IIECTHIM YyBCTBOM». OHU C YCIIEXOM HM3BIICKAIIN
3HAHUS U3 aHaM3a MHGOPMAIINH, U3 KOTOPOH, Ka3ainoch Obl, 3TH 3HAHUS U3BJICYh HE-
BO3MOXHO. Hampumep, Haiia uccliieoBatesibckas rpynmna 3aHuManach CO3/IaHHEM
HEHWPOCETEBON MOJIENHU, JUArHOCTUPYIOIIEH HEUCTPABHOCTH aBUAIMOHHBIX JBUTATeE-
nen [27, 28]. 3ameTuM, uTO MpobdiieMa paHHETO BBISBICHUS HEUCIPABHOCTEH aBHa-
IIMOHHBIX JBUTATENIEH 0COOYI0 aKTyaJIbHOCTh MPHOOpENa B MOCIEIHEe BpeMs, KOraa
aBHakaTacTpodbl CTaNIM rI00aIbHON TpoOeMol MUpPOBOTO MaciiTaba. Tpaguimon-
HO HEUCIPABHOCTH aBHAJIBUTATENICl NMArHOCTUPYIOTCS C NMPUMEHEHUEM MOJENEH,
OCHOBAHHBIX Ha (PU3UYECKUX 3aKOHOMEPHOCTSAX, a TAKXKE MyTeM CTaTUCTUYECKON 00-
pabOTKM JaHHBIX MOJETHOTO MOHUTOPHUHTA. JlaHHBIE CHUMAIOTCSI C JIAaTYUKOB, U3ME-
PSIOIIMX MapaMeTpsl pabOThI ABUTaTeseii Bo Bpems nosera. Dailyl JTaHHBIX MOJIETHO-
0O MOHUTOPUHTA OOBIYHO COJEPKUT CIEIYIONIUE MapaMeTphl: HOMEp IMOoJeTa, JaTy
noJiera, oOUIyr0 HapaOOTKy JIBUraTens, TEMIIEpaTypy U J1aBJIEHHE BO3]lyXa Ha BXOJE
B JIBUraTellb, TEMIEPATypy U JaBJEHUE raza 3a TypOWHOM, TemmepaTypy JOmaTok,
YpOBEHb U TEMIIEpATypy Macia B Maclio0JIOKE U T.1.

Uucno Takux mapaMeTpoB MOXKET JOCTHTaTh COTHM M Ooisee enuuuil. [locrme
BBIIIOJIHEHUSI ONPEAECICHHOTO KOJWYECTBA MOJETOB (MOPSAKAa JIBYXCOT) JIBUTaTElNb
CHUMAETCsl C CaMoJIeTa M MOABEPraercs CTEHAOBOW pa300pKe, BO BpeMs KOTOPOWM
BBISIBIISIIOTCS. U yCTpaHsOTCS  ero  jedextol.  XapakTepHbIMU  JedexTtamu
aBUAJBUTATEJICH SBIISIOTCS: TPEUIMHA HA COILUIOBOM arperare, 3a00UHbI, pa3pyllieHue

nediekTopa, CTpy’KKa B Maclie u T.JI., BCETrO MOPsIKa TPUAIIATH BHJIOB.
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Puc. 17. Ilocne BBINOJHEHUS ONPEAEIICHHOTO
KOJIMYECTBA IIOJIETOB JIBUTATEIb CHUMAETCS C
camoJieTa 1 MoJBepraercs CTeHA0BON pa3dbopke

3amaya WHXKEHEepa-IUuarHocTa COCTOUMT B TOM, YTOOBI, UCTIOJIb3Ys JaHHBIE MO-
HUTOPHWHTA, BHIABUTH NE€(PEKTHI IBUTATENS IO €T0 MPOPUIAKTUIECKON pa3O0pKu WK
BbIX0OJa U3 cTpos. Kak yxxe oTMedanoch, TpaJuIMOHHO 3Ta 3aJa4ya peuiaeTcs myTeM
NPUMEHEHUS! METOJUK, OCHOBAHHBIX Ha (PU3MUYECKUX 3aKOHOMEPHOCTSIX: KaXKIblid Je-
(eKT BBI3BIBAET ONPECIICHHbIE OTKJIOHEHHS TE€X UM MHBIX MMapaMeTpoB paOOThI JIBU-
raTelis, Mo3TOMY, aHAJIU3UPYs XapaKTep UX U3MEHEHHs, MOKHO CIENaTh MPe/Ioio-
KEHMsI O MOSBJICHUH Ae(PEKTOB, BBI3BIBAIOIINX 3TH U3MeHeHUs. [loHATHO, 4TO 3a7aua
aHallM3a JaHHBIX MOJETHOTO MOHHUTOPWHTA U BBISBICHUS Ne(PEKTOB aBUAJABUTaTEICH
JIAJIEKO HE TPUBHUAJIbHA U BO MHOTMX CIIy4asiX OHA peliaeTcsl HEHAJeKHO U HEKAYecCT-
BeHHO. [IpuunHa 3TOro — 3HaYUTENbHBIA 00BEM HH(OpPMAIIMM, CIOKHOCTh HUCCIIe-
TyeMoro o0beKTa U CI0KHOCTh CYHIECTBYIOUIMX B3aMMOCBSI3EH Mexay nedexrtaMmu u
U3MEPEHHBIMU NTapaAMETPAMH.

[Tpu mocTpoennun HelpoceTeBO MO HaMu Oblila MPUHSATA CIeAyIoas pa-
O0oyast runore3a. Mbl MPEANOIOKUIU, YTO TIPU MEPBbIX BbUIETAX HOBOT'O WJIM BHOBb
OTPEMOHTUPOBAHHOI'O CAMOJIETA €r0 JABUIaTellb MOJTHOCTBbIO UCIPABEH U JAEPEKTOB
HET, TOTJ]a KaK Ha TOCJIEIHUX BbUIETaX caMoJjeTa JABUTaTellb YK€ UMeIl Te caMble Je-
(eKThI, KOTOpPbIE BBIABHINCH MU ero pa3dopke. [1oaToMy U3 Bcero MHOXKECTBA Ia-
pamMeTpoB MOJIETHOTO MOHUTOPUHTA IIEHHOCTH JUIsi 0O0y4eHHUsI HEUPOCEeTH MMEEeT He-
CKOJIBKO IMEPBbIX U HECKOJBKO MOCIEAHUX MOJIETOB. TakuMm 00pa3oM, JJsl Ka)a0ro
JBUTATEls, MOOBIBaBIIEr0 Ha pa30opke, GOpMHUPYETCS HECKOJIbKO Map BXOJHBIX U

BBIXO/JHBIX 06yanOHlHX BCKTOPOB, COACPKAIIUX I/IH(l)OpMaHI/IIO 00 HN3MCPCHHBIX BO
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BpeMs MOJIeTa napameTpax padoThl ABUraress (BXOAHOW BEKTOP) U €ro HEUCIPaBHO-
CTSAX, OOHAPYKEHHBIX MPH pa300pKe (BBIXOTHON BEKTOD).

Ecnu xonuyecTBO 00yyaronux NpuMepoB J0CTaTOYHO, TO MPABUIIBHO CIIPOEK-
TUPOBaHHAs HEHPOCETh OOYYUTCS HAAEKHO CTaBUTHh [WArHO3bl HEHCIPABHOCTEH
aBUAIIMOHHBIX JABUTATENCH, B TOM YHCJIE U TeX, KOTOPbIE B 00yYaromieil BEIOOPKE HE
y4acTBOBAJIU. A €Cliu TaKoW HEHpOCEeThI0 000PYA0BATH OOPTOBOI KOMITBIOTEP CaMO-
jeta, To OH OyJeT coo0aTh O MosABJICHUH AePEKTOB JABUTATEINS B PeaibHOM BpeMe-
HH, T.€. KaK TOJIBKO CJIOKUTCSI COOTBETCTBYIOIIAsl KOH(UTYpaIisi BEKTOpa BXOJIHBIX
napaMeTpoB — Pe3yJbTaTOB M3MEPEHUN, CHUMAEMBbIX BO BpeMs mojera camosnera. Ec-
TECTBEHHO, YTO MpEXKJe, YeM TMOoMacTh B KaOWMHY MNHIOTOB, CUTHAIBI HEHpoceTH
JOJIKHBI 00pabaThIBaTHCSI KOMIIBIOTEPOM, BBIJIAIOIIUM SKUITAKY MOJETHBIE HHCTPYK-
1007078

[Tocne HECKOMBKUX MOIBITOK MPOEKTUPOBAHUS U OOYUYEHUS HaM YyJIaloCh CO3-
JaTh HEWPOCETh, TOCTATOYHO HAJEKHO BBIABISIONIYI0 HEHCIIPABHOCTU. JTO MOKa3a-
¥ Kak o0ydvaromiye, Tak ¥ TEeCTUPYIOIIUE MMPUMEPHI, T€, KOTOPbIE HE yYaCTBOBAIH B
npouecce oOyuyenus. K HameMy yauBiIeHUIO, CETh MOKa3aja CBOWMCTBO, NMEPBOHA-
YaJlbHO HE 0XKHIaeMO€e, HO MIPEJICTaBIISIIOIIEE ONPEACICHHbIN TEOPETUYECKUI U TIPaK-
TUYECKUN MUHTEPEC, IIOATOMY OMUIIIEM ero Oosee moapoOHO.

Crenuanucthl, 3aHUMAIOIIKAECS TPAJAWIUOHHBIMU METOJAaMH JIUAarHOCTUKH,
IBITAIOTCS YUECTh KaK MOXKHO OOJIbIlIe B3aMMOCBS3EH MEXIy 3HAUCHUSIMU H3Mepsie-
MBIX TIOJIETHBIX MAPaMETPOB U MOSBICHUSIMHU T€X WJIM MHBIX AedeKToB ABurateins. B
CJIO)KHBIX TEXHUYECKHX YCTPOICTBaX KOJUYECTBO TAaKWX B3aUMOCBS3€M HACTOJIBKO
BEJIMKO, a XapaKTep B3aUMOAECUCTBUN HACTOJIBKO CIIOKEH, YTO MOCTPOUTh MaTeMaTH-
YEeCKYI0 MOJEIb, MOJTHOCTHIO aJCKBATHYIO MOJAEITUPYEMOMY OOBEKTY, MPAKTHUECKU
HEBO3MO>KHO, €CJIH MOJIb30BAaThCS TPAIUIIMOHHBIMU METOAMH.

WNHorna B CIOXHBIX TEXHUYECKUX YCTPOMCTBAX CYIIECTBYIOT U TaKue B3aHMO-
CBSI3U, O KOTOPBIX CIIEUAINCTHI MPOCTO He 3HatoT. Hanpumep, uzBectHo, uto aedext
«CTpPY’XKa B Maclie» HE BIUSET HU HA OJIUH U3 U3MEPAEMbBIX JaTIYMKaMU MapamMeTpOB
paboThl aBHAABUTATENS, BCIEICTBUE YETr0 HE CYUIECTBYET TPAIUIIMOHHBIX METOMMK,
CIIOCOOHBIX BBISBIATH ATOT AePeKT. Mbl e CTOJKHYJIUCh C TEM, YTO Hallel HeWlpo-
CETH KaKMUM-TO 00pa3oM yaaBaioch OOHAPY>KUBATh 3TOT, OOBIYHO HE MOJJAIOIIUNCS
0OHapyXEeHUIO AehEKT.

Jleno TyT, mo-BUAMMOMY, B TOM, YTO, HE OKa3bIBas 3aMETHOT'O BIUSHUS Ha Ka-

)KI[BIﬁ OTACIBHO B3SITBIN napamMeTp pa6OTbI ABUTATCIIA, ITOABJICHUEC CTPYIKKHW B MacCJIC
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BCE-TAKH BIMAET Ha OOLIYI0O KOH(PUIYPALHUIO BXOJHOIO BEKTOPA, YTO U BBI3BIBAET CO-
OTBETCTBYIOLIYIO pPEaKUUI0 HEMpOHHOU ceTh. Takum oOpa3oMm, HECMOTps Ha Kaxy-
Ieecss OTCYTCTBHE KaKOH-JIMOO JIOTUYECKOM CBSA3M MEXIy 3THUM Je(PEKTOM U mapa-
MeTpaMH pabOThl aBUAJABUTATENS, HEUPOCETh OOHAPYKUBAET CKPBITYIO OT OOBIYHBIX
METOJI0OB JUArHOCTUKM 3aKOHOMEPHOCTb M CTABUT NIPABWIbHBIM JIHArHO3 OTHOCH-
TEJIbHO HAJUYUA UIU OTCYTCTBUA CTPYXKKH B MacII€.

®deHomeHbl MOJOOHOr0 poja B HallleH NMPaKTUKE MPUMEHEHUs HEHPOCEeTEeBbIX
TEXHOJIOTMI BCTpEYaIuCh U B Apyrux ciydasx. OcoOeHHO 4acTo OHM HaAOJI0JaINCh
IPU MCCIEAOBAHUU JJOCTATOYHO CJIOKHBIX OOBEKTOB, KOTJa HEMpoceTn 0OHapy K1Ba-
JIY CBSI3U U 3aKOHOMEPHOCTH, O CYIIIECTBOBAHUU KOTOPBIX CIIELUAIINCTBI, CO31AaBILINE
O0BEKT, HE 3HANU. BBIABISANMCH M Takue B3aUMOCBSI3U M B3aUMOBJIMSHUS, KOTOpBIE
IIpY IIOBEPXHOCTHOM PACCMOTPEHUU IIPOTUBOPECUMIIA 34PAaBOMY CMBICILY CIIEIUAIIU-
CTOB U CTAHOBMJIUCh MOHSATHBIMU U OOBSICHUMBIMU TOJIBKO TIOCTIE O0Jiee TIIATEIbHOIO
U3y4eHUs! OOBEKTA.

Takum 00pa3om, Mbl BIIpaBe 3asiBUTh O HAJIWYUU y HEUpoOceTeil CBOICTBA,
OOBIYHO HA3bIBAEMOTO B JKU3HU «UECMbIM 4Y8CMBOM» — CIIOCOOHOCTBIO MO3ra IMpH-
HUMAaTb I[PAaBUJIBHBIE PELICHUS, AJITOPUTM IMPUHATHS KOTOPBIX C TOYKU 3PEHUS U3-

BECTHBIX HCTHH OOBSICHUTH HE MpCaACTaBIACTCSA BO3MOKHBIM.

8. UHTennekTyanbHbIN AETEKTOP JIXKU

[IpuBenem eme oaun npumep [8, 16, 26]. IIpeameTHol 00JaCThIO B TaHHOM CITY-
Yae sIBJISIETCS YeJIOBEK. 3a/1adya COCTOUT B TOM, YTOOBI HAYYUTh KOMIBIOTEP OMpese-
JATh, IIPABIy JU TOBOPHUT YEIOBEK, OTBEYAsl HA 3aJaHHBIM BOompoc. B ciencrBeHHON
npaktuke MBJ] u ®Cb Poccuu npumMeHstoTcst moaurpadHsie annaparsl (1€TEKTOPBI
JKW), PETUCTPUPYIOLIUE OT YETHIPEX 10 AECATH (PU3NOJIOTHUYECKUX MapaMeTpoB Ye-
noBeka. Peructpupyemble (pu3noIOrnyecKue peakluuu (JaBiieHUE, YyacToTa IyJibca,
riyOWHa IbIXaHus, 3JCKTPOIMPOBOAHOCTh KOXKH U JIp.) B pealbHOM BpeMeHHU 0ToOpa-
KAIOTCSA Ha DKPAaHE MOHUTOpA B BUJIE MyJIbCUPYIOIUX KpuBbIX (puc. 18). Onenka ot-
BETA OIPAIIMBAEMOTO JIMIA OCYIIECTBISETCA KOMIIBIOTEPHOM IPOrpaMMoOi, aHaIU3H-
pyMolLel MotydaeMble KpUBBIE € MIOMOILIBI0 HA0Opa mpaBuil, 0000LIAIOIINX HCCIIEN0-
BaHUS [ICUXOJIOTOB, (PM3HOJIOTOB M CHEIMAIMCTOB B 00JIaCTH UHCTPYMEHTAJIBHOM Jie-

TCKIINHU JI2KH.
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Puc.18. [TapameTpsl uenoBeka 0TOOpaXkaroTCsi Ha SKpaHe moaurpada
B BUJIC ITYJIbCUPYIOIINX KPUBBIX

OnHako, CyHIECTBYIOIIME KOMIIBIOTEPHBIC MPOTPAMMBI, aHAJIU3UPYIOLIUE T1O-
JUTpaMMBbl, HE OTJIMYAIOTCSI BBICOKOW HAaAEKHOCTHIO. Tak, MIUPOKO MpUMEHsSEMas B
ciencTBeHHon npaktuke MBJI cucrema «3mnoc» Toabko B 70-TH cllydasx U3 CTa JaeT
MPaBUJIbHBIE YBEPEHHBIE 3aKitoucHus. [lo-BuAMMOMY, HU3KAas HAJAEKHOCTH COBpE-
MEHHBIX MOJUrpadHBIX anmapaToB SBISETCS MPUUUHOW TOTO, YTO UX 3aKIHOYEHUIO

A0 CUX IIOp HC UMCIOT IOpHI[H‘IGCKOﬁ CHJIBI.

X,

> \ Y (Hctuna)
X,

X; Y, (JIoxs)

XJ-I -

X

Puc.19. IIpuHumnuaneHas cxema HEMpOCETEBOTO IETEKTOPA JKU
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ComectHo ¢ pabotaukamu ['YB]] Tlepmckoro kpast Hamu Oblia MpeaNpruHITA
NONBITKA NMPUMEHEHUS HEUPOHHOW CETH, KOTOPYIO MOAKIIOUMIIM K TEM K€ CAMBIM
JaT4uKaM, 9TO M B CTaHIAapTHOM mnojurpaduom anmapare (puc.19). [locie o0yuenus
Ha 150 mpumepax peanbHBIX JONPOCOB, HEMPOCETH NPHU TECTUPOBAHHWM Jaya Ipa-
BUJIbHBIC 3aKJIFOYEHUs B 85 cilydaeB U3 CcTa, T.e. Ha 15% Oombiie, yeM npodeccuo-
HaJbHas MPOrpamma.

YeM MOXHO OOBSCHUTH TAaKOE IMOBBIINICHUE HAACKHOCTU JETEKIUU JDKU 7
Beap KOMIBIOTEPHYIO IPOrpaMMy CUCTEMBI «ITOC» CO3/1aBaii TPAMOTHBIE ICUXO-
joru u (usuonoru. Beap moMuMo cBOMX HaOMIOACHUH, pa3paboTIUKu «IMmocay 3a-
JIOKUIIA B CBOIO MIPOTPAMMYy Pe3YJIbTaThl UCCIEIOBAHUM HE OJTHOTO MOKOJICHUS yue-
HBIX.

OOBSICHUTH ATOT (PEHOMEH MOKHO TOJIBKO TEM, YTO HEHPOHHAS CETh, aHAIU3H-
pysl pe3yibTaThl peajbHBIX JOMPOCOB B Mpejenax TOro *e caMoro Komiuiekca ¢u-
3UOJIOTMYECKUX MTapaMeTpPOB, CMOTJIA BBISIBUTh U UCMOJIb30BaTh TAKUE 3aKOHOMEPHO-
CTH 4Y€JOBEYECKOr0 OpraHru3Ma, KOTOPbIE YUEHBIM HE U3BECTHBI. VICKYyCCTBEHHBIN UH-
TEJUIEKT 0KA3aJICsl CUJIbHEE €CTECTBEHHOTO.

JlanpHelmee MoBBIICHUE HAJACKHOCTH 3aKIHOYEHHN MHTEJIEKTYallbHOTO TO-
aurpada gocTturaeTcs nmpu oOy4eHHH HEHPOCETH Ha MpUMEpax, MOJYYEHHBIX B pe-
3yJbTaTe MpeABaApUTEILHON Oecellbl C CaMUM OIpalluBaeMbIM 4eloBeKOM. Bo Bpemst
3TOMN Oecelbl OmpaliMBaeMOMY YEJIOBEKY 3a/JaeTCsl CepUsl BOIPOCOB, OTBETHI HA KO-
Topble nonurpadosnory uzBecTHol. OOyUeHHass Ha TaKOM Marepuajie HeHpoceTh Ha-
CTpauBaeTCsl Ha (PU3MOJIOTUYECKUE PEAKIMM OPraHM3Ma KOHKPETHOTO YeNIOBEKa, W
MIOATOMY HaJI)KHOCTh €€ 3aKJIFOUYEHH MOJHUMAETCA BIUIOTh 10 99%. OnHako, B Ta-
KOM BapUaHTE UCTOJHEHUS MHTEIUIEKTYalIbHbINA Moaurpad UMeeT JBa CyIIECTBEHHBIX
HEJ0CTaTKa:

- OH IIPUTOJICH JJIs1 ONPOCa TOJBKO OJHOTO €IMHCTBEHHOI'O YEJIOBEKA, HA KOTO-
pOTOo OH OBLT HACTPOCH;

- TIpOIIECC MPEeABAPUTEIILHON HacTpoiKu (00ydeHus) monurpada TpedyeT MHO-
ro BpEMEHU U TPYyA03aTpar.

[TosTomy monurpad c mpeaBapuTenbHON HACTPOUKON MOMXKHO PEKOMEHI0BAaTh
TOJIBKO 111 0COO0 OTBETCTBEHHBIX CIy4YaeB, KOTJa OUYE€Hb BaXKHO BBISICHEHUE UCTHUHBI,
a BpeMs U TpyJ03aTpaThl HE UMEIOT CYIIECTBEHHOT'O 3HAYEHUS.

Takum o00pa3om, MBI UMEEeM JBa BapuaHTa WCIIOJHECHHS MHTEIJIEKTYalbHOTO

neTexkTopa Joku: [IepBoIif — IeTkuii U yA00HBIN B MCIIOJIb30BaHUH, 00€CTICUNBAFOIITHIA
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HAJEKHOCTh 3aKI04eHU 85%, U BTOpPOM — TpeOYIOMMi JIUTEIbHOW HACTPOUKH Ha
ONpalIMBAEMOro 4YeJioBeKa, HO 3aTO 00ECIEeUMBAIONINI BBICOKYIO HAJEKHOCTh 3a-
KJIFOYEHHUM.

B nacrosiiee Bpemsi mpoBOASITCSL padOTHI 10 CO3IAHUI0 TPETHETO BapUaHTa UH-
TeJUIEKTyaJbHOro nojurpada, COBMENIAOIIET0 JOCTOMHCTBA MEPBBIX ABYX: JIETKOCTh
IIPUMEHEHUS U BBICOKYIO HAJIEKHOCTh 3aKJIFOUEHUH. Takoe COBMELIEHHUE CTAJIO BO3-
MOKHBIM Ojarofaps MPUMEHEHHIO HOBEHIIUX HEHMpPOCETEBBIX MapajJurM U COIUAIb-

HBIX TCHCTHYCCKUX aJITOPUTMOM, KOTOPLIC 3JCCh HC 06C}’)KI[3IOTCH.

9. lmnarHocTnkKa 3aboneBaHnUn YenoBekKa

Heiiponnast ceTh, cTaBsias 1UarHo3bl 3a0071€BaHUN YeOBEKa, OTINYACTCS OT Jie-
TEKTOpa JHKH TeM, YTO OHAa UMEET ropaszio 00JbIlee KOJTNIECTBO BXOJIOB U BBIXOJIOB.
Ha Bxozap! mogarorcs mapameTpsl aUEHTA: POCT, BEC, MOJI, AaTa POXKACHUSA, TEMIIE-
paTypa Tejia, KpOBSIHOE JAaBJICHHUE U Mp., a TAKXKE BCE CUMITOMBI 3a00JI€BaHus, O KO-
TOPBIX MAIMEHT O00BIYHO coolmiaeT Bpady. KonnuecTBO BBIXOJHBIX HEHPOHOB 3aja-
€TCsl B TOYHOCTH PAaBHBIM KOJIMYECTBY BCEBO3MOXKHBIX JMATrHO30B 3a00J€BaHUM, Xa-
pPaKTEepHBIX 1Js1 BBIOpaHHOM MeAUIMHCKOM oOmactu. Hanmpumep, ecnu TuarHocTuka
OCYLIECTBJISIETCS HA MPEIMET BBISBICHUS 3a00JIEBaHUI CEpAECYHO-COCYIUCTOM CHC-
TE€MbI, TO BO3MOXHBIMH JUArHO3aMH MOTYT OBbITh: HH(PAPKT, apUTMUS, UILIEMUYECKASI
00s1€3Hb cep/la, Mopok cepaua u 1.4. Kaxaomy auartHo3dy cOOTBETCTBYET CBOW BbI-
XOJHOW HEUPOH.

Jlist nproOpeTeHusl MEIMUMHCKUX 3HaHUW, HEMPOCETh JOJIKHA 00y4YaThCs Ha IPU-
Mepax, MOJyYEeHHBIX IMyTeM HaOMIoeHUs 3a paboToll MpakTUKyomero Bpada. [lpu
3TOM C Ka)KJOr0 MalKMeHTa, MOOBIBABIIET0 HA MMPUEME Yy Bpaya, MOKET ObITh MOJIy4YeH
OJIMH MpUMEP, BKIIOYAIOIINM BXOIHOM BEKTOP X, COJEprKallUil mapamMeTpsl NalueH-
Thl U1 CUMIITOMBI €T0 3a00JIeBaHus, U BBIXOJHOM BEKTOp Y, COAEpKALUI TUarHo3 3a-
6oneBanus nanueHta. HabGnrogas u 3anuceiBasi, HalpuMep, 3a IPUEMOM JBYXCOT Ta-
LUEHTOB, MOKHO Noay4nTh 200 mpuUMEpPOB, HA KOTOPBIX U 00y4uTh HelpoceTs. [lo-
cJie 3TOro BHOBB noctynuBiiero 201-ro manueHtTa MOKHO MONPOOOBaTh HAIPABUTH
Ha IPUEM HE K Bpady, & K HEMPOCETEBOW MAarHOCTUYECKOM cucTeMe. Eciu Henpo-
CeTh CIPOEKTHUPOBAHA MPABWIBHO M O0YyYaOUIMX MPUMEPOB JOCTATOYHO, TO MOYKHO
HE COMHEBATHCS, YTO HEUpOCeTh MOCTAaBUT 201-My manueHTy Takou K€ JUarHos, Ko-

TOPbIA OBl TOCTABUII Bpay.
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NabopaTopHan paboTta N24:"MMocTaHOBKA pa3nHYHbIA AHarHo

Iar 1: Co3gath HEHPOHHYKO CETh J

IMMar 2: CdopruipoaTe 00YIAOIIVEY BEIOOPKY \/

Ilar 3: Ob0yueHie

IMTar 4: 3amonHHTE TECTORBLIT IpPHMeE]:
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Puc.20. Pabouee 0KHO JEMOHCTPAIIMIOHHOTO MPOTOTUIIA HEUPOCETEBON JUATHOCTUUECKOM
CHCTEMBI, BBISBIISIONIEH NpocTyAHble 3a0oneBanusi: OP3, anruna, rpurr, OpOHXUT

MOXHO 3aMETHTh, YTO KAa4eCTBO HEHPOCETEBOM JMArHOCTHYECKOM CUCTEMBI
HaIPsIMYIO 3aBUCUT OT KBaJIM(PUKALMU NMPAKTUKYIOIIET0 Bpaya, Ha IpUMepax padboThl
KOTOpOro OHa o0yuwiack. [[eno B TOM, 4TO HEMPOCETh HACAEAYET OT Bpaya HE TOJb-
KO €ro 3HaHHs, HO U IIPOOEIIbl B €r0 MEAUIIMHCKOM 00pa3oBaHuU. [IOHATHO, 4TO OHA
OyZeT JomycKaTh T€ K€ camble OLIMOKH, KOTOpbIE JIomyckaeT Bpad. Ilostomy mis
o0ecrniedyeHrs BBICOKOTO KadecTBa JMArHOCTHKH HEWPOCeTh clieAyeT o0ydyaTh Ha
npuMepax padoThl BHICOKOKBATH(HUIIMPOBAHHOTO Bpayda, WM Jake Ha pe3ysibTaTax
paboThl BpaueOHOro KoHcwinyMa. Ecnu k pabore 1mo oOyyeHUIo HelpoceTu Mpu-
BJIE€Yb €€ U MAaTOJOr0aHaToOMa, UCKIIIOYAIOUIEr0 OIMOKM BpauyeOHON AMAarHOCTUKH,

TO OYyJIyT BCE OCHOBAHHS HAJEATHCS, YTO O0yUeHHAas TaKUM CIIOCOOOM HEHUPOCETh IO

Ka4CCTBY BBLICTABJISICMBIX JTHAI'HO30B Hp@BSOﬁI{CT OOBIYHBIX Bpaqeﬁ.

Ha puc.20 npuBeneno pabodee OKHO JIEMOHCTPAIMOHHOTO MPOTOTHUIIA HEHPO-
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CeTEeBOI JMAarHOCTUYECKON CHUCTeMbI, KOoTopas 1o 10-Tu BXOIHBIM MapameTpam-
CHUMIITOMaM CTAaBUT OAMH M3 YETHIPEX JUArHO30B MPOCTYIHBIX 3a00JI€BaHHA: TPUIIL,
anruHa, OP3, 6poHXwuT.

JleMOHCTpallMOHHBIA MPOTOTUI MOKET OBITh aJanTHPOBaH K J1t000i obiactu
MEIUIUHBI. YHCTIO ero BXOJHBIX MapaMEeTPOB M KOJMYECTBO BBIXOJIOB-IWArHO30B

MOJKET OBIThH HCOI'PaHNYCHHO YBCINYCHO.

10. MNMporHo3npoBaHne BarOTHbIX KYPCOB, KOTUPOBOK aKUuUmn
U LeHHbIX Oymar

N3yyas myOnukauMy O NPUMEHEHUH HEUPOCETEBBIX TEXHOJIOTUH, MOXKHO 00-
paTUTh BHUMAHHUE HA TO, YTO OHU MOJb3YIOTCA HauOOJBIIUM CIIPOCOM B TeX obJjac-
TSAX YEJIOBEUECKOU NIEATEeNbHOCTH, T/I€ TPAJUIIMOHHBIE HAy4YHbIE MOAXO/Abl OKa3bIBa-
1oTca ManodpdekTuBHBIMU. OYeHb aKTUBHO IMOJB3YIOTCS HEUPOCETSIMU OpPOKEpHI,
(PMHAHCOBBIE UTPOKHU, SKOHOMUCTBI, OU3HECMEHBI PA3HBIX CTPAH, KOTOPHIE MPUMEHS-
10T UX JIJ1s1 IPOTHO3UPOBAHUS KypPCOB BAIIOT, KOTUPOBOK aKIIMI U LIEHHBIX OyMar.

Hano orMeTuth, 4TO MPOTrHO3UPOBAHUE — 3TO OJIHA M3 CaMbIX BOCTpeOOBaH-
HBIX 33/1a4, BO3HUKAIOIIMX B CAMBIX PA3JIMYHBIX 00JACTSIX YEIOBEUECKOM JIEATEIbHO-
ct. CyIecTBYIOT pa3jIMuHble MOIXObl K PEIICHHUIO 337a4 MPOTHO3UPOBAHUS, HAUH-
Hasl OT MOCTPOEHHUS CIOKHEHIINX HECTALIMOHAPHBIX MaTEMaTHUYECKUX MOJEIEH, yUu-
THIBAIOLIUX (PU3MYECKUE, XUMUUYECKHE, OMOJIOTMUECKHE U JAPYTHe 3aKOHOMEPHOCTH,
70 CTaTUCTUYECKUX METOJUK MOMCKA 3aBUCHUMOCTEW MPOTHO3UPYEMbIX MapaMeTpoOB
oT BpeMeHH. KauecTBO MPOrHOCTHMYECKUX MPOrpaMM 3aBUCUT OT TOJHOTHI ydeTa
¢dakTOpOB, BIUSIOMIUX HA TPOTHO3UPYEMbIN mapametp. Hampumep, Ha Kypc goiuiapa
CHIA BnuseTr mojauTUYecKass M dKOHOMHYecKas oOcTtaHoBka B Amepuke, Poccum,
ctpanax EBpormbl, A3un ¥ IpyruX KOHTHMHEHTOB, BIUSIET HaJUYHWe WM OTCYTCTBHE
BOEHHBIX KOH(JIMKTOB Ha IJIaHETE, MPE3UACHTCKUX BbIOOPOB, TEPPOPUCTUUYECKUX AK-
TOB, CTUXUMHBIX OencTBuil. Ha Kypc goiiapa BIHSIOT MOTOJAHO-KIMMATUYECKUE U3-
MeHeHus, dGdeKT Havana u KoHIa pabodeil Hemenu, Mecsa, roja, HaTndue npas-
HUKOB. HakoHel, Ha Kypc JoJuiapa OKa3bIBaIOT BIMSHHUE SIBJIEHUS KOCMUYECKON IpH-
POJIBIL.

Bemiecku collHEUHOM aKTMBHOCTHU, MarHUTHbIE OypU BBI3BIBAIOT W3MEHEHUE
CaMOYyBCTBHSI, ICUXOJOTUYECKOTO COCTOSIHUSA, )KM3HEHHON aKTUBHOCTH MHOTHX JIIO-
neil. EcTecTBEHHO, 3TO CKa3blBaeTCd HAa 3KOHOMHMYECKOM COCTOSIHMM OT/AEJIBHBIX

¢GupM, peruoHoOB, CTpPaH, MOABEPTIINXCA KOCMHUYECKUM BO37eiicTBusIM. bapomerpom,
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(GUKCHpYIOIUM TaKkhe U3MEHEHHMs, CIy’KaT Kypchl BaJlOT U KOTHPOBKH aKIUi, 00-
e SKOHOMUYECKHE UHICKCHl. Bce oHM ABISIOTCS (PYHKIIMSIMUA OTPOMHOIO KOJUYe-
CTBa MEPEMEHHBIX U UX 3HauY€HUs1 (OPMHUPYIOTCS B Pe3yJIbTaTe COBMECTHOTO JIEHCT-
BUS MHOKECTBA Pa3HOOOpPA3HBIX 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH. BBIIBUTH U
U3YYUTh OTH CBSI3U TPAJAUIMOHHBIMU CIOCOOAMH HE MPEACTaBISETCS BO3MOKHBIM.
[ToaTOMy 37€Ch HEMpocCeTeBbIE TEXHOJIOTMHU CTajll HE3aMEHUMBIM HHCTPYMEHTOM B
camble KOpoTkue cpoku. B cetn MHTEepHET B CBOOOAHOM PACIPOCTPAHEHUH UMEETCS
Herporaker NeuroHit, pa3paboTaHHblil crienManibHO 1 OPOKEpOB M (DMHAHCOBBIX
urpokoB. MM mpemocTaBisieTcs BO3MOKHOCTh OOYy4YHMTh HEMpPOCETh MPOrHO3MPOBA-
HUIO WHTEPECYIOMINX WX DKOHOMHYECKHX IMOKAa3aTele ¢ y4eTOM BIHMSHHS acTpOJIo-
rudeckux (hakTopoB, TAKMX KaK Oajlibl COJHEUHON aKTUBHOCTH, (ha3bl JIyHBI, SKIUII-
TUYECKHE JIOJITOTHI IJIAHET, WX IMOJOXKEHHUS B 3HaKe, TepMe, dace, UX CKOPOCTH U
CKJIOHEHUS U JIPYTUE acTPOJOTHYECKHE COOBITHUS, MPUXOISAIINECS HA paccMaTpUBae-
MBII TIeprol BpeMeHu. ECTeCTBeHHO, YTO MHOTHE U3 3TUX MapaMeTPOB HE SBISIOTCS
3HAYaIllUMHU, T.€. HE BIMAIOT Ha MHTEPECYIONIME MPOTHO3HpPYEeMble BEIHYMHBI. Pe-
IIUTHh BOIIPOC O 3HAYMMOCTU TOT'O WJIM MHOTO (PAKTOpa MOKHO OTSITh K€ C TOMOIUIBIO
HeipoceTH, Ha0JI01asi HAa TECTOBBIX 3a/1ayax 3a T€M, IMPUBOJUT JIU Y4ET COOTBETCT-
BYIOIIETO BXOJHOTO (PaKTOpa K YMEHBIIIEHUIO OITMOKH TTPOTHO3a.

CTy,I[eHTBI KIIaCCUYCCKOIo H

Ilena
31.8 MeJarorTuuYeckoro  YHUBEPCUTETOB
31.6 \ r.Ilepmuy, BBINIOJHSSA OUIUIOMHBIE U
314 | -— Oxua . 5
ypcoBble pabOT, pEHIUIn IpOBe-
312 1 ™\ pUTh, HA CKOJIBKO 3HAYMMBIMU SIB-
310 ¢ L\ JISIIOTCSL aCTPOJIOTUYECKUE (PaKTOPHI
308 + JUIsl TIPOTHO3a Kypca aMepUKaHCKO-
30.6 | Tara ro gojapa. Oka3aaock, 4TO acTpo-
304 . . ! ! ! ! . o
— ' JIOTUYECKOE BIIUSHUE NEHCTBUTENb-
N QSQ%Q‘) Qb‘ OO AR
DRV o° mb AT HO cymecTtByer. Haubonee 3naum-

MBIM (HaKTOPOM, COTIACHO HCCIEHO0-
Puc.21. K nporauosupoBanuto Kkypca

aMEPUKAHCKOTO 0JIapa BaHWsAM CTYIACHTOB, SBJIACTCA COJI-

HEYHAs aKTUBHOCTb, Y4Y€T BJIMSIHUS
KOTOPOM B CPEAHEM YIYUIIACT KAYECTBO HEMPOIPOrHO3a HA YETHIPE KOMICUKH.
Elte oqHUM MHTEPECHBIM PE3yIbTaTOM MPOBEAECHHBIX SKCIIEPUMEHTOB SIBUJIOCH

BBISIBIICHUE BIIUSIHUSL COOONIEHUS CPEACTB MaccoBOMl uH(popmaiuu. OnepaTUBHAS

47



MICUXOJIOTO-JIMHIBUCTHYECKast 00paboTKa MyOJMKyeMbIX B Ie4aTu COOOIIEHUH U CTa-
TE€W, y4eT KX SMOLMOHAIBHOM OKPACKH, IO3BOJWIM, XOTSd W HE3HAYUTEIBbHO, HO
YIYYIIUTh Ka4ECTBO KPATKOCPOUHBIX MPOTHO30B (DOHIOBBIX PBIHKOB — KOTHPOBOK

aKIM{ ¥ IEHHBIX OyMar KpyIMHBIX POCCUICKUX KOMITaHUH.

11. NMporHo3npoBaHue 3Hepro- U TensIoNoTpedneHnsa 3naHumn

CoBmectHO ¢ OAO «Patubop-OHeprus» Haila rpymia UCCie10Baja BO3MOXK-
HOCTb MPOTHO3UPOBAHUS MOTPEOJICHUS TEIUIOBOM U AJNEKTPUIECKON SHEPTUN HEKOTO-
PBIMHM OpraHU3aLUSIMHU OIOJKETHOW chepbl — MEIULIMHCKUMU U 00pa30BaTeIbHBIMU
YUpEXKIECHUSAMHU. JTa 3a]a4a sIBJISETCS aKTyalbHOM KakK JJi1 KOHEUHBIX IOTpeOuTenen
— OIODKETHBIX OpraHu3aluii, Tak u s GopMHUpOBaHUs OO/KeTa 00JIaCTHOU aaMu-
HUCTpauuu. i1 Takoro pacyera B HACTOALLEE BPEMsI UCIIOJIb3YETCs JJUHENHAs MaTe-
MaTU4ecKas MOJENb, KOTOpas JaeT JajeKO HE caMble ONTUMAaJbHbIE PE3YJbTaThI.
Jleno B TOM, 4TO Ha peajbHOE PHEPronoTpedieHrne 31aHUi BIUSIET MHOXKECTBO pas-
HOOOpa3HbIX (AKTOPOB, TAKMX KaK 3TaXXHOCTb, TOJILMHA CTEH, MECTOIOJIOKEHHE,
TUI TUIAHUPOBKHU U apXUTEKTYPHOT'O UCIIOJHEHUS, HAINYUE WM OTCYTCTBUE JTU(TOB,
HaJIMYME€ WM OTCYTCTBHE SHEPIOEMKOr0 00OpYIOBAaHHUS, PEXXKHUM U XapaKTep pabOThI
NEepCOHaa, KOJWYECTBO KOMKO-MECT JUIsi MEIMLUMHCKUX OpraHu3aluii, nocemiae-
MOCTb JUISl yUpPEXKJIEeHUM 00pa3oBaTelibHOM cdephl, 00I1Ias MI0Mab 3JaHus, BKIOYast
IpWIErarolue TEPPpUTOPUA — CTOSHKHM, mapku u 1ap. Kpome Toro, 3t cBeneHus
OOBIYHO HEJOCTOBEPHBI, HEKOPPEKTHBI, 3alIyMJIEHbI, I03TOMY B JIMHEHHOW MOJENH
HE UCIOJIb3YIOTCS.

Hama HelipocereBas Mozenb Oblia 00ydeHHAa Ha MaKCUMajJbHO BO3MOYKHOM
KOJIMYECTBE COOPAHHBIX JIaHHBIX, KOTOPHIE BKIIIOYATIU KaK CIELU(PUUECKUE XapaKTe-
PUCTHMKM 3/aHUM, TaK U JIaHHBIE UX HHEPronoTpeOJIeHUs 3a MPOLIECAIINE NEPUObI.
Pe3ynprarel MOMECIYHOrO HEMPONPOTHO3a C BBICOKOM CTEIEHBIO TOYHOCTH MOITBEP-
IUICh (PAaKTUYECKUMHU JTaHHBIMH SHEPromoTpeliaeHus] OIKETHBIX OpraHU3aIui,
NOCTYIHUBILKMMH YK€ B ocieayomue mecsusl [11, 25].

B npyrom BapuaHTe UCHOJIHEHUSI HEMPOCETh MPOTHO3UPYET 3HEPIo- U TEIIO-
noTpedaeHue 34aHUH B 3aBUCUMOCTH OT OOJIBIIOr0 KOJIMYECTBA pa3HOOOpa3HbIX (hak-
TOPOB, TAKUX KaK 3TAXKHOCTb, MECTO PACIIOIOKEHNUS, IUIAHUPOBKA, HA3HAYEHHUE, TOJI-
IIMHA CTEH W MEPEKPBITHM, UCIIOIb3yEMBIM CTPOUTEIBHBIA MaTEpUal U CTPOUTENb-

HBIC TCXHOJIOTHH, KOJINYCCTBO J'II/I(I)TOB, HarpeBaTCJIbHbIX HpI/I60pOB, KOHIAWITNOHCPOB
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" 1p. Takas HCﬁpOCCTB MOJKET OBITh HCII0JIb30BATbLCA, HAIIPUMCP, JJIA OIITHMH3AlUHU

3JIaHUM MIPU UX POEKTUPOBAHUU.

Puc. 22. IIporuos notpebiaeHus 3IEKTPOIHEPTUH opranu3anuei « OHKOJIOTUYECKHUI TUCTTaHCEeP»

12. Pacno3HaBaHMe aBTOMOOUIbHbLIX HOMEPHbIX 3HaKOB

B nacrosmee Bpems 'MBJ1Jl Poccun nenosb3yeT B OCHOBHOM TPU CUCTEMBI
pacro3HaBaHWs HOMEPHBIX aBTOMOOWIIBHBIX 3HAKOB: «ABTO-MHCTEKkTOp», «ABTO-
Nurennexr» n «CoBa-2». B 0OCHOBY 3TUX CHUCTEM MOJIOKEHBI TPATULIMOHHBIE METOBI
pacrio3HaBaHusl 00pa30B: IMIAOJOHHBIN, CTPYKTYPHBIM, NpPU3HAKOBBIA. B cBetioe
BpeMsI CYTOK IPOLIEHT MPaBUILHOIO PACHO3HABAHUS ATUX CHUCTEM COCTaBJISIET COOT-
BeTCTBEHHO 88%, 92% 1 90%.

Hamm npeaBaputenbHbIe ONBITHI 10 MPUMEHEHUIO HEMPOCETEBBIX TEXHOJIOTUN
JUTSl paclio3HaBaHUsl AaBTOMOOMIIBHBIX HOMEPHBIX 3HAKOB, BBITIOJTHEHHBIE HA PEaTbHOM
Mmarepuaiue (puc.23), mokazajau MPUHIUIHAIBHYI0 BO3MOKHOCTh JOCTHXKEHUSI Oosiee
BBICOKOW TOYHOCTU — BIUIOTH 110 98%. IIpuuem, B OTIMYME OT TPAJAULUOHHBIX METO-
JIOB pacIO3HABaHUS, HEHPOCETEBOU CIIOCO0 MO3BOJIAET PACIO3HABATH 3arpsS3HEHHBIC

HOMEPA, a TAK)Ke HOMEPa HECTAHIAPTHBIX PEIKO BCTPEUAIOMUXCS (hOPMATOB.
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Puc.23. K 3amade pacrnoznaBaHusi aBTOMOOMIBHBIX HOMEPHBIX 3HAKOB

13. Pacno3HaBaHue TEKCTOB LUTaMMOB YePTEXHOWU
AOKYMeHTauum
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Puc.24. TUNUYHBIN IITAMIT YEPTEKHOW TOKYMEHTAIIUU

B Hacrosmee BpemMss BO MHOTMX NPOEKTHO-KOHCTPYKTOPCKUX OpraHU3alUAX U
MPEANPUATUSIX CYLIECTBYET MIpoOsieMa NepeBoja apxuBa OyMaXkKHBIX YepTekKed B
ANEKTPOHHBIM BUA. UepTekKU HYKHO HE TOJIBKO OTCKAaHUPOBATh, HO U Pa3MECTUTh
uH(popmalio o HUX B 0aze naHHbIX. MHbopmanus, unentuduumpyromas J0KyMEHT
B CTPYKTYpE RJIEKTPOHHOTO apXHBa, JOJDKHA ObITh B3siTa M3 1ITammna yeprexa. He-
CMOTpS Ha TO, YTO LITAMIIBI YEPTEKEH, KaK MPABUIIO, 3aMIOJTHEHBI YEPTEKHBIM LIPH]-
TOM, BCE JOCTYIHbIE COBPEMEHHBIE CUCTEMBI PACIIO3HABAHMS TEKCTOB B JAHHOM CIIy-
4yae HE JA0T MPUEMIIEMOTrO pe3yJibTara. Tak, MONBITKY IPUMEHEHUS PACIIPOCTPaHEH-
HbIX B Hacrosmee BpeMsa OCR-cuctem miig pacno3HaBaHUs TEKCTa LITamna puc.24

MIOKA3aJIM CJIEAYIOIIUN IPOLEHT BEPHO PACIIO3HAHHBIX CUMBOJIOB:
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B cBA3u ¢ 3TUM BO3HMKJIA HEOOXOAMMOCTh TIOMCKA HOBBIX ITyTEH PEIICHHs ITPO-
0JIeMbl pacro3HaBaHUsl PYKOMUCHBIX TEKCOB YEPTEXKHON NOKyMEHTAlMH, B YACTHO-
CTH ObUTa MPEIIPUHSTA MOMbBITKA IPUMEHEHUS HEUPOCETEBBIX TEXHOIOTUH.

[lepen ¢opMupoBanueM 00yYarOlIEro MHOMXECTBA IMPUMEPOB, H300paKEHUS
HOJIBEPrajIiCh NMPeABAPUTENbHON 00padOTKE, BKIIOUAOIIEH CIIEIYIOIINE TAlbI.

1. bunapuzauus. B pe3ynbrate NpUMEHEHUS ITOM ONEpPAllH LBET BCEX TOUYEK
(¢oHa ycTaHaBIUBAJICA OEJbIM, @ BCEX TOUEK U300PAKEHUS — YEPHBIM.

2. Yuctka mycopa. Jta GpyHKIuMs Obula peai30BaHa ClIeayomuM o0pa3oM: OI-
penenuch NpuMEpHbIE pa3Mepbl CUMBOJIOB UCXOJS U3 pa3Mepa W300paxKeHUs, 3aTeM
IpU IPOCMOTpPE M300pa’keHUsl BBIAEISUIUCH TPYMIMbI MUKCENEH, 3aBEJOMO HE HeCy-
mye nHpopMauuu o cuMBoJIax. Mx nBeT ycraHaBinuBaics B UBET (POHA.

3. CermeHTanusi, MoJ KOTOPOM MOHUMAETCS OmNpejaesieHre 00JlacTu, cojepxka-
1€l CUMBOJIbI PACTIO3HABAEMOT'O TEKCTA.

4. KoppekTupoBKa HakjIoHa mpudra.

5. Bblaenenue oTaenbHBIX CUMBOJIOB M3 TEKCTA HAIIUCH.

JlanbHeiias noaroroBka o0ydaromield BBIOOPKH COCTOsIa B YCTaHOBJIEHUU
COOTBETCTBUS MEX]y MOJYUYEHHBIMU M300paKEHUSIMU BbIJICIICHHBIX CUMBOJIOB U Ha-
3BaHUSIMU COOTBETCTBYIOIIMX MM OYykB andaButa. Jlaiee ciemoBajia BEKTOPU3ALIMS
oOyuaromeil BeIOOpkH. M300pakeHne KakI0TO CHUMBOJIA MIPEICTABIISIIOCh B BHUJE
BXOZHOIO BEKTOpa X, cocrosmero u3 1024 (32x32) BemecTBeHHbIX yucen. Ecnn
NUKCeNb M300pakKeHUs] MMEJ LBET TEKCTa (YEpHBIi), YHUCIO Ha COOTBETCTBYIOLIEH
€My IMO3UIIMHM BEKTOpa yCcTaHaBlIMBaIOCh paBHbIM 1.0. Ecnu nukcens umen 1Ber ¢o-
Ha (Oeblit), uncno ycraHaBiuBanoch paBHbIM (.0. Pa3MepHOCTh BBIXOJIHOTO BEKTOpa
D, Obuna 3anana paBHOM 33, 1o 4ucity OykB B aiasure. Yncio, mo3umus KOTOPOro
COOTBETCTBOBaJIa HOMEpPY HYXHOM OyKBbI B ajipaBHUTE, yCTaHABIMBAJIOCH PaBHBIM
1.1. Bce ocranbhble yncna ycTaHaBIUBaIUCh paBHbIMHA 0.0.

B nporecce npoeKTHpOBaHUS U ONITUMU3AIUN KOHCTPYKTUBHBIM METOJIOM OBbLI
co3nad nepcentpon ¢ 1024 Bxomamu, 33 BbIXOJaMU, OJHUM CKPBITBIM CiloeM c¢ 54
HEHpoHaMH C CUTMOUIHBIMU aKTUBAMOHHBIMH (pyHKUUsAMU. CeTh Obl1a 0OydeHa Ha
npUMepax HaJIIMCeN, CeJaHHbIX OJJHUM M TeM e aBTopoM. Ha tectupyronux npu-

Mepax, BBIIIOJIHEHHBIX TEM K€ CaMbIM aBTOPOM, CETh MoKa3ana 65% MpaBUIbHO pac-
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ITIO3HAHHBIX CHMBOJIOB, YTO Ha 6% BBIIlIEC aHAJIOTMYHOI'O ITOKa3aTeisd cucteMbl Fine-
Reader 7.0.

[TonydeHHBIH pe3yJIbTaT, XOTSA U SBISETCS OOHAEKMBAIOIIUM, OJHAKO TOKa
HEJOCTATOYCH TSl MPAKTUUECKUX TeNeid. JIJis OBBINMIeHNs KaueCcTBa Pacrio3HaBaHUS
CHUMBOJIOB YEPTSKHOU TOKYMEHTAIIUH MOKHO PEKOMEHIOBATh JOMOIHUTE MIPOIICTY-
py HEHpOCeTEeBOro paclO3HABaHUS TPATUIIMOHHBIMH NPHEMaMH JOpPACIIO3HaBaHUS,
BKJIFOYAIOIIMMH CO3JIaHHE CJIoBapel, 0a3nl 3HaHMA, opdorpadudeckuii, CHHTaKCHUYe-

CKHUI, CECMAaHTHUYECKUI U ITParMaTUYECKUNA BUJIbI AHAITU30B.

14. lNMporHo3npoBaHne BEPOATHOCTU NOCTYNSIEHUSA
abuntypueHTa B BY3

CoTpyaHUKaMH MPUEMHON KOMUCCUU MEXAHHKO-MATeMaTH4eCKOro (pakyjiabTeTa
[Tepmckoro rocynapcrBeHHoro ynuepcurera B 2006 r. Obuta mpoBeieHa padoTa 1o
coopy craructuueckor wuHpopmaruu. IlomaBaBImMM JOKYMEHTHl a0UTypHUEHTaM
peaIarajioch 3arnoaHUTh AaHKETY, COAEPKALLyI0 CBECHUS:

- CaM i1 aOUTypHUEHT BbIOpa (PaKyIbTET, WIM €My MOCOBETOBAIH ?

- Kakyto nmikony 3akoH4MIT aOUTYPUEHT ?

- B mikosne aGUTypueHT IpernoYnTan eCTEeCTBEHHbIE HAYKH ?

- AOUTYpHUEHT rOTOBUJICS K DK3aMEHaM C PEIeTUTOPOM ?

- AOUTYpHEHT Mocemal NOArOTOBUTENIbHbBIE KypChl 7

- YuacTBOBaJ Jin aOUTYPUEHT B OJIUMITHAAaX 1O MaTeMaTUKe ?

- Cuuraer a1 aOUTYPHUEHT, YTO MOJTYUYUI B IIKOJIE JOCTATOYHYIO MOJTOTOBKY ?

- U T 1., Bcero 20 BOIPOCOB.

CBenenus o0 nanbHeIie cyib0e abuTyprUeHTOB COOMPANIUCh YKE U3 JeKaHaTa.
Takum oOpazom, ObUTa MOJATOTOBJIEHA BEIOOPKA OOYYaIOIIUX MPUMEPOB, HA KOTOPOM
U o0yuanach HEMpOHHAs CETh, CIIOCOOHASI MPOTHO3UPOBATH BEPOSITHOCTh BO3ZMOMXKHO-
CTH MOCTYIICHUS IKOJLHUKOB Ha MEXaHHKO-MaTeMatnueckuil pakynpteT [1T'Y. Pa-
0oume OKHa ATOW MPOrpaMMbI IPUBEJICHBI HAa pUC.25.

B nanbHeiiimem niuaHupyeTcs pacIIMpUTh 00J1aCTh NPOTrHO3UPOBAHUS ITPOTrpaM-
MBI Ha Jpyrue By3bl U (haKyJbTEThl, a TAKXKE JIOMOJIHUTH MporpaMmy (PyHKIUSIMHU,
MO3BOJIIOIIUMU T€HEPUPOBATH COBETHI MIKOJBHUKAM B BbIOOpE OyyIiei npodeccuun
B 3aBUCHMOCTHU OT MX MPEANOYTECHUN, PU3UOTOTHUECKUX, ICUXOIOTUYECKUX U YMCT-

BCHHBIX JaHHBIX. IIJIH 9TOIO HCO6XOI{I/IMa JIINTCIIbHAasA pa60Ta 10 OTCJIC’KMBAHUIO
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JanbHeHIen cyap0bl MOCTYMABIIMX a0UTYPUEHTOB, BKIIIOYAs MX y4eOy B By3ax U

MOCJICAYIOIINN KapbEePHBINA POCT.

"NPOMHOIHPOBAHKE NOCTYNNEHAA ABMTUPHEHTA B BY3 X
TIABFAH| MAPAMETFe CETH | DEYENHE | NPOTHO3 | =

JIpoznosuposanue nocmynienus abumypuenma 6 6ys

IHE NOCTYNNEHAA AGHTYPHEHTA B 543 =i x
Pl CETH | gsywignue | neormo3 | E

3anoanume napamempor cemu!
o s pxonors cion cern  [meima ]
FHEOHIO AKTHEANHH CKPEITEIX CIOCE CETH _3
WHIIIIO aKTHER I BRXOAROrD cros corn [Munelnan |

F"NPOrHOIMPOBANKE NOCTYNAEHHA ABATYPMEHTA B BU3

Hoceman an adnT ANOTOEHTENBHBIE EYPChl

Puc.25. Paboune okHa mporpamMmbl, MPOTHO3UPYIOIIEH BEPOSTHOCTD MOCTYIIIICHHUS a0HTY-
pHEHTa Ha MEXaHUKO-MaTeMaTudeckuil paxynbreT [lepMckoro rocy1apcTBEHHOTO
YHHUBEpPCUTETA

15. CoumanbHO-reHeTU4YEeCKUN anropuTm A NOUCKa

rnob6anbHbIX 3KCTPEMYMOB MHOIO3KCTpeMasibHbIX
dyHKUUN
BCC ZKHUBOC, 4YTO HaC Opr}KaeT B 3TOM MI/IpC, Hn MBI CaMU, YJII/IBI/ITGJ'IBHO COBep-
INICHHBI. MHOI‘O BCKOB JIFOAU IIBITAKOTCA HaﬁTI/I nu O6’B$ICHI/ITB HNCTOYHHK OTOI'O COBep-
II€HCTBA, IIOHATHh MEXAaHU3M €I'0 BO3HHUKHOBCHUHA. CYH_IGCTBYIOT APCBHHUC YUCHHA U
penuruu, oOBSCHSAIONINE MEPBONPUYNHY COBEpIIEHCTBA U rapmoHun mupa. Cospe-

MCHHOMY 4YCJIOBCKY HanbOosee Omu3Ka IJIs1 BOCIIPUATHA 3BOJONMOHHAST TCOPHA, OC-
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HOBBI KOTOPOM ObLTH 3a10’keHbI B cepeanne XIX B. Uapib3zom JlapBuHOM.

CornacHO 3BOJIIOIIMOHHON TEOPUU MPUPOJIA ONTUMHU3UPYET BCE KUBOE Ojaro-
naps 1ByM OHOJIOTMYECKUM MEXaHU3MaM — €CTECTBEHHOMY OTOOpY U T€HETHUECKOMY
HACJIEI0BAHHUIO.

CyTb ecTecTBEHHOro OTOOpa 3aKjirYaeTcsi B TOM, YTO Haubojee Mpucnocoo-
JIeHHbIE OCOOM JIy4Ille BBDKMBAIOT M MPUHOCAT OOJIbIIE MOTOMCTBA, YEM MEHEE IMpH-
CIOCOOJICHHBIE.

MexaHu3M IeHEeTUYECKOIr0 HaclIeNoBaHUs COCTOMT B cienyromeM. [Ipu pasz-
MHOXEHHUHU KUBBIX OPraHU3MOB MPOUCXOJUT CIUSIHUE JABYX POJUTEIILCKUX MOJIOBBIX
KJIETOK: XpOMOCOMBI POJIUTENEH cOMMXKaroTcsa BIUIOTHYIO, 3ateM ux uenu JIHK pas-
PBIBAIOTCS B HECKOJIBKUX CIyYalHBIX MECTaX U OOMEHUBAIOTCS CBOMMU YacTsAMU. Ta-
kuM oOpazom, mosnekynsl JJHK moromkoB cinydaiiHbiM 00pa3oM MpuOOpETaIOT TeHBI
KaK OTHa, Tak U matepu. [Ipu HacienqoBaHMM BO3MOKHBI MyTallUM — U3MEHEHUS Te-
HOB B IIOJIOBBIX KJIETKaxX OAHOrO W3 poautesncil. I3MeHeHHbIE IeHbl NepeaaroTcs 1o-
TOMKY Y IIPUAAIOT €My HOBBIE CBOWCTBA, OTIIMYHBIE OT CBOWCTB poauTeien. Eciu atu
HOBBIE CBOMCTBA OKAXKYTCS MOJIE3HBIMU, T.€. TOTOMOK OyJeT OoJiee coBeplileHeH, 00-
Jiee IPUCIIOCOOJIEH K OKpY Karolllel cpefie, TO B MPOIEcce ECTECTBEHHOTO 0TOOpa OH
BBDKMBET U CO3/IaCT HOBOE 00Jiee COBEPIIEHHOE TOTOMCTBO.

Takum 00Opa3oM, COrJacHO COBPEMEHHOM T'€HETHYECKOW TEOPUH HCTOYHUKOM
COBEPILIEHCTBOBAHUSI OMOJIOTMYECKUX BHUJOB SIBJISIOTCS MEXaHU3Mbl €CTECTBEHHOIO
oTOOpa, U3MEHYMBOCTH U HACIEACTBEHHOCTH. FIMEHHO OHM 00€CTeUnBaIOT ONTUMHU-
3aIMOHHBIN TIporiecc, O6e3pa3/ieIbHO TOCIOACTBYIONINM BO BCEH YKUBOW MPHUPOJEC U
SIBJISIFOILIUMCS. HEUCCSIKAaeMbIM HCTOYHHMKOM COBEPIIEHCTBA MHUpPAa, UCTOYHHUKOM €ro
KpacoTbl U TAPMOHUHU.

Amepukanckuid MmareMatuk Jlx.Xomnang B 1970-X rT. npeAnpuHsI MONBITKY
ANrOPUTMHU3ALNNA TPUPOJHOIO ONTUMHU3ALMOHHOIO IPOLiecca, BKIOYAs MEXaHU3MBI
€CTECTBEHHOI0 0TOOpa, M3MEHYMBOCTH M HACIEACTBEHHOCTH. B anroputmax Xo:i-
JaHaa B YyNPOIIEeHHOU (opme Oblia coOXpaHeHa OmosiornuecKkasi TepPMUHOJIOTHS, a ca-
MU QJICOPUTMBI MOTYYUIN Ha3BaHUE ceHemuyeckux. [lepBoHaYaIbHO TaKUe auropuT-
MBI CO3/IaBAJIMCh B [TO3HABATENIbHBIX LEJISIX — TOCMOTPETh, YTO MOJIYUYUTCS MPU MOJE-
JUPOBAaHUU E€CTECTBEHHOM XW3HM Ha KOMIIBIOTEpE. DTH MOJEIM NPEACTABISAIN U
MPEJICTABIIAIOT MHTEPEC I YUCHBIX-OUOJIOTOB U Ha3biBatoTCs Artifical Life (Mckyc-
cmeennas Kuszuv). OgHAKO BIOCIEICTBUM BBISICHUIOCH, YTO T'€HETUYECKHE alro-

PUTMBI IMPCKPACHO CIHPABIIAIOTCA C ITOMCKOM r100aIbHBIX 9KCTPECMYMOB MHOT'O3KC-
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TpeMabHbIX (yHKIMHA. [ToMCK T00aNBbHBIX YKCTPEMYMOB OOBIYHO TpeOyeTcs MpH
PEIICHUH 3a/1ay ONTUMHU3AIMU 00BEKTOB U MPOLIECCOB, B MEPBYIO OYEPEIb IKOHOMHU-
YECKOr0 XapakTepa, U F€HETUYECKUE AITOPUTMBI 3/1€Ch CTAJId HE3aMEHUMbBIM MHCT-
PYMEHTOM.

['eomeTpuuecku paboTy réHeTUYECKOTO AITOPUTMA MOKHO MHTEPIPETUPOBATH
cienyromuM obpazom. Ilycts TpeOyeTcss HallTH r100anbHBIM MaKCUMyM HEKOTOPOM
MHOTO’KCTpEMAIbHON (PYHKIIMHU, U300pa’keHHOMN Ha puc.26, a. J[aTunkoM ciydailHbIX
YHCEJI TEHEPUPYETCS Cpa3y HECKOJIbKO HAYAIBHBIX PEIICHUN MPOOIEMbI — KOOPAHHAT

TOYEK-0CO0EH W;, KOTOpbIE PAaBHOMEPHO «PACCENIAIOTCSA» HA MCCIEyeMOM KpUBOM

(moBepxHocTH). COrjaacHO T€HETUYECKOMY aJrOpUTMY OCOOM, UMerolre 0oyiee BbI-

COKHe 3HaueHUs QyHKIMM QuTHECA €(W;), CKpELIMBAIOTCS MEX 1y co00il, oOMeHMBa-

SChb CBOMMH TapameTpaMmu (KOOpAMHATaMH), YaCTUYHO MYTHPYs, 00pa3yloT HOBOE
nokoJienne ocodeil. C KakJIbIM HOBBIM MOKOJIEHUEM 0COOM B30MPAIOTCS BCE BBINIE U

BBIIIIE, TPUOIMIKAICh K TOUKE II100aIbHOr0 Makcumyma (puc.26, 0).

W) &(w)

a 0

Puc. 26. Pacnpenenenue To4eK 1Mo MOBEPXHOCTH I€JIEBOI (PYHKIIMH, COOTBETCTBYIOIINX
XpoMocoMaM 0co0eil HauaabHOM monyisnuu (@) u mocie 71 mokoJieHu# (0)

B nacTosiimee Bpemsi H3BECTHO MHOXKECTBO BapHAHTOB TEHETHUECKUX QJITOPUT-
MOB, Pa3IUYAIONIUXCs MapaMeTpaMu U CIOCO0aMU CENICKIIMH, CKPEITUBaHUS, MyTa-
it [IpakTHdeckn BO BCEX COBPEMEHHBIX HEHpPOMAaKeTaX TeHETUYECKUE aITOPUTMBI
BKJIFOUEHBI KaK d()PEeKTUBHBIC HHCTPYMEHTHI MUHUMU3AIHNH (PYHKIUH omuOok. OHH
JeKaT B OCHOBE MHOTHMX KOMMEPUYECKUX MAKETOB, IIMPOKO MPUMEHSIEMBIX JIJIsl pelie-
HUS pa3HOOOPA3HBIX ONTUMH3AIMOHHBIX 33724, BO3HUKAIOIINX B IKOHOMHKE, OU3HE-
ce, MPOMBINIJICHHOCTH U JIPYTHUX 00JIACTIX YEIIOBEUECKOMN JACATEIHHOCTH.

BMmecre ¢ TeM, MHOTHE aBTOPHI B KaueCTBE HEIOCTATKOB HA3bIBAIOT CPaBHHU-
TEIHHO HU3KOE OBICTPOACHCTBHE KOMIBIOTEPHBIX MPOTPaMM, PEaTU3yIONUX TeHETH-

YECKHE aJITOPUTMBI. DTU MPOTPAMMBI JOBOJILHO YBEPEHHO HAXOJAT II100aIbHBIE DKC-
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TPEMYMbl MHOTO3KCTpPEMAIbHBIX (PYHKIUH, OJHAKO B PSJE CIydaeB, 0COOEHHO, €CIH
peub UaeT 00 ONTUMM3AIUU OJHOIKCTPEMAIbHOU (DYHKIIMH, 3HAUUTEIBHO YCTYMAIOT

B CKOPOCTH I'paAUCHTHBIM MCTOJaM, KaK CXCMATUYICCKHU IIOKA3aHO Ha pI/IC27

—

D PeKTHBHOCTD

I'eneTnueckue anr OPHUTMBI

[NepebopHbIe METOIBI

I'pamuenTHbIE METOABI

—

. I\ I\ J
h L h

KombmHatoprast ~ OpHO3KCTpeMallbHass — MHOTO9KCTpEeMaINTbHAS

Puc.27. CpaBHuTenpHas XxapakTepucTHKa 3(QPEeKTUBHOCTH ONTUMH3AIIHOHHBIX
METOJIOB B 3aBUCUMOCTH OT TUIIA PEIIAEMBbIX 3ajau.

[TonnpoOyem 0OBSACHUTH HEAOCTATOK T'€HETUUYECKUX aJTOPUTMOB, OOPaTUBIINCH
K MPUPOAHBIM MHTepnperauusM. Kak mbl yOeqminch B MPEAbLAYIIEM H3JI0KEHHUH,
TeHETUYECKUE aJTOPUTMbI B YIPOUICHHON (opMe MOJCIUPYIOT IJIaBHbIE MOMEHTHI
MEXaHU3Ma CaMOCOBEPILIEHCTBOBAHUS BCErO KUBOTO, TOCHOJCTBYIOLIEIO B JIUKOM
npupoze. OgHako, ecau BCOOMHUTB UcTOpHio, Yapis3a JlapprHa MHOTOKPAaTHO KpH-
TUKOBAJIH, MPEXKJIE BCETO, 3a YPE3MEPHYIO YIPOIIEHHOCTh UCXOAHBIX TMIIOTE3, KOTO-
pble (haKTHUECKHU MPUMEHUMBI TOJBKO Ul CaMbIX HU3IIUX (opM ku3HU. Jlerko 3a-
METHUTb, YTO TEHETUUYECKHE AJTOPUTMBI HE YUUTHIBAIOT CIIOCOOHOCTU BBICOKOPA3BH-
THIX BHUJIOB YJIy4yllaTh CBOM KauecTBa (COBEPIICHCTBOBATHCS, IMOBBIIIATH CTEMEHb
BBDKMBAEMOCTH — yHKYuto ¢humueca) B TeUeHUe *u3HU. Hanmpumep, yenoBek 3aHu-
MAaeTCsl CIIOPTOM, pa3BUBasi CBOM (PU3NUECKHE BO3MOXKHOCTH; MOJydaeT 00Opa3oBaHUeE,
yCWINBasi YMCTBEHHBIA MOTEHUMaN. B TOM M ApyroM ciaydasx 4eJOBEK ITOBBIIIACT
3HaueHue cBoell (yHKUHIO (PUTHECA, HE YYacTBYs B JAPBUHOBCKHUX CKPEILMBAHUSX,
Pa3MHOKEHUAX, MyTallUsAX U €CTeCTBeHHOM 0TOope. [Ipudem, Takoe caMopa3BUTHE U
CaMOYJyUYIlIEHUE MOKET MPOUCXOAUTh y Pa3IMYHbIX BHUJIOB, KAK OCO3HAHHO, TaK U
Heoco3HaHHO. Hampumep, Myckynatypy MOXXKHO YKPEIUIATH LieJICHANpaBJIEHHO, 3a-
HUMAasICh B CIIOPT3aJi€, & MOXKHO IPOCTO BBINOJHATH (PU3UUYECKYIO paboTy. Y KUBOT-
HBIX MYCKYJIbl YKPEIUISIOTCS B IPOLIECCE ABUKEHUS, KOTJa OHU MILYT IHILY, OXOTST-

Csl UM yOeraroT OT XUIIHUKOB. Takum 00pazom JeHCTBUE MEXaHH3Ma CaMOyJTyudlle-
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HUS, HE YUUTBHIBAEMOI'O JIAPBUHOBCKOW TE€OpHUEH, MOKHO HaOJII0aTh HE TOJIBKO Y
monei. OH XapakTepeH Ul IMPOKOrO Kpyra JOCTaTOYHO PAa3BUTBIX OPraHHU3MOB.
I'eneTnueckue xe arOpuTMbl (Kak U caMO JapBUHOBCKOE y4eHHE !) 3TOT JAOIMOJIHU-
TEJIbHBIA MEXAHU3M HE YUUTHIBAIOT.

ABtopamu pabort [9, 12] O6b1a npou3BeieHa NOMbITKA AOMOJIHUTb TPaJAULIMOH-
HbI T€HETUYECKUN aJlTOPUTM MEXaHU3MOM CaMOYJIyUIIeHHUs 0COOel, NeHCTBYIOINUM
B TCUCHHE UX JKU3HEH, a TOUHEE — MEXAY POXKACHUAMU U CKpeluBaHusIMu. mutu-
pOBaTh MEXaHU3M CaMOYJIYYILIEHUS MOKHO, HallpUMep, €CIU MO3BOJIUTH OCOOSIM B
MIPOMEKYTKE MEXKIY POXKICHUIMHU U CKPEIIMBAHUSAMU IIOJHUMATHCS» Ha BEPUIMHBI
JIOKaJIbHBIX 3KCTPEMYMOB, KOTOPbIE€ 3TU OCOOM «BUISAT» U KOTOPBIE UM <«JIOCTYITHBI».
Taxoil moabEM MOYKHO OCYLIECTBUTH, HAIPUMEP, IIyTEM BKJIIOUEHUS KaKOI0-JINOO
I'PaJMEHTHOTO AJITOPUTMA ONTHUMH3AaLMM HA IIarax NeHETUYECKOIro Ipouecca, Kak
npemioxkeHo B [31]. Kak nmokaszanu koMIblOTEpHBIE 3KCIIepUMEHTHI [9, 12], Bo Bcex
ClIy4asiX COLMAJIbHO-F€HETHYECKUII MeToJ Aayl 0ojee TOYHBIE PE3yJbTaThl 32 MEHb-
1iee Bpems.

BosBpamiasics k 00CYXA€HUIO JapBUHOBCKON TEOpUH, B €€ IOIIOJIHEHHE OTMe-
TUM, YTO B JKU3HHU, OCOOEHHO B MOJIOJIOCTH, MBI BCETJa CTPEMUMCS YETr0-TO JOCTUYb,
NOJHATHCS HAa BEPLIMHBI COLMAIBHOW JIECTHULBI, KOTOPbIE MBI BUJHM, U KOTOPBIE
HaM MPEACTABIISIIOTCA NEPCIEKTUBHBIMU. OOBIYHO HAC OKPY’KAa€T MHOYKECTBO TaKUX
BEPILIMH, HO KAKOM M3 HUX OTHATh MPEANOYTCHUE, KAXKIbIM pelaer caM. Tak, OKOH-
yiB 00yuY€HHUE B LIKOJIE, MOJIOJIbIE JIFOJIU BHIOMPAIOT, UTO AENaTh AaJIblIe: UATH pado-
TaTh, CO37aBaThb CBOM COOCTBEHHBIH OM3HEC, CIIYXKHTh B apMHH, IOCTyHaTh B KOJ-
JeIK UM B yHUBepcuTeT. Bee 3To sokanbHble BepInHbl GYHKIMHN (puUTHECaA, HA KO-
TOpbIE KaXJbli B30MpaeTcsi camocTosATeabHO, 0e3 nmomomu Yapiub3a JapBuna. Kto
cesia’d NpaBWIbHBIA BHIOOp U JOOUIICS JNEHCTBUTEIBHOTO ycleXa, Y€l 3KCTpeMyM
okazaiics Bbiuie — pemaer JKn3Hb. K MOMEHTY TanHCTBA CENEKIMHM U CKPEIMBAHMS,
YennoBek, B OTIMYHME OT KUBOTHOIO, MOAXOAUT OTHIOAb HE B TOM BHUJE, B KAKOM OH
POJMIICS, a C OIPEIETICHHBIM 0ara)koM COLUaIbHBIX KPUTEPHUEB.

MexaHu3M ONTUMU3ALMK BCErO KUBOTO, 0€3pa3AesIbHO TOCIOACTBYOUINI CO-
riiacHo JlapBuHy B JUKOW MpUPOJE, MO HAIIEMY MHEHHUIO, HECKOJIbKO OTIMYAETCS OT
TOr0, YTO MPOUCXOAUT B YeJoBeuecKoM olmiecTse. [lonbiTka JONOIHUTE 1apBUHOB-
CKYIO 3BOJIIOI[MOHHYIO TEOPUIO COLIMATIBHBIM (PaKTOPOM IPHUBENIA K TOMY, UTO HOBBIN
COIMAJIbHO-TEHETUUECKUI aJITOPUTM, OKa3aJicsi 3HAYUTENbHO Oosee addexTuBHEe

TPAAUIMOHHOI0 reHeTH4eCcKOro. CoriacHO KOMIBIOTEPHBIM dKcIepuMeHTaM [9, 12]
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COHH&HLHO-FGHGTH‘ICCKI/Iﬁ MCTOA IIPCBOCXOOUT IIO 3(1)(1)CKTI/IBHOCTI/I TpaI[I/II_II/IOHHHﬁ
F€HETUYCCKUU AJITOPUTM KdK B ClIydac O,HHOBKCTpeMaHLHOﬁ, TaK U B CIy4dasax MHOI'O-

AKCTPEMaJIBHBIX IEIeBhIX (DYHKIIHM, KaK MOKa3aHo Ha pHcC. 28.

CO]_II/IaJ'IBHO-FeHCTI/I‘{eCKI/Iﬁ AJITOPUTM

D¢ dHexTHBHOCTD

['enernueckue anropuT™sl

[epebopHbIe METOMIBI

I'paguieHTHBIE METOIBI

—

- J\ J\ J
Y Y Y

KombunatopHass ~ OmHO9KcTpeManbHas —MHOTORKCTpeMasUIbHAs

Puc.28. ConnanbHO-reHETUUECKUA alTOPUTM MPEBOCXOIUT MO AP (HEKTUBHOCTU TPAJAUIIN-
OHHBIM T€HETUYECKHUI aITOPUTM KaK B CiIydae OJHOIKCTPEMAIbHOM, TaK U B CIydYasiX MHO-
TO3KCTPEMANbHBIX 1EJIEBBIX (PYHKIIHIA

Takum o0pa3zom Hamu mnoiyydeH 3(GGEKTUBHBIN aJITOPUTM Uil MOUCKA IJI0-
OaJIbHBIX PKCTPEMYMOB MHOTOIKCTPBEMAIIBHBIX (DYHKIMI. Dmom aneopumm moxcem

ObIMb_UCNONIL308AH npu peweHuu MroaHcecmeda 3a0ay onmumusayuu, Hanpumep —

IKOHOMUUECKUX, CBOOAWUXCS K NOUCKY 2l10OANIbHLIX IKCMPEMYMO8, a maxdice OJis
00VYeHUsI HEUPOHHBIX Cemell.

B 3axiroueHne oTMETUM, UYTO MPUBEICHHAS 3/1€Ch MOMBITKA Y4YeTa COIMAIbHO-
ro ¢akTopa SBISICTCS €I OJJHUM IIIaroM Ha MyTH COBEPIICHCTBOBAHUS HCKYCCTBEH-
HO-MHTEJUICKTYyaJIbHBIX TapajJurM IyTeM Oojiee TMOJHOTO MOJEITUPOBAHHS E€CTECT-
BEHHBIX MEXaHU3MOB, TIPUYEM HE TOJIBKO OMOJIOTHYECKHUX W MPUPOIHBIX, HO M COIIH-

AJIbHBIX.

16. NMpoekTUpoOBaHNE KOHCTPYKLUNA OTBETCTBEHHOIO
HasHa4vYeHus

Kak yxe ormeuanoch paHee, OJHUMHU U3 HAUOOJI€Ee MOIIHBIX W TOIMYJISPHBIX
KOMITBIOTEPHBIX MOJICJIEH COBPEMEHHOCTH SIBIISIFOTCS MOJIENIM, OCHOBAHHbIE Ha pelle-
HUU KPaeBBIX 3aJlay MaTeMaTHU4ecKol (u3uku. B uctopuu pazBuTHs METOAOB pellie-
HUS KPaeBbIX 3a7a4 MOXKHO MPOCIENNTh TpU nepuoja. [lepBrolil ucropudeckuii nepu-

oA, HpOI[J'IHBHIPIfICiI MMpUMCPHO OO CCPCAMNHBI XX B., HA4YAJICA C OCHOBOIIOJIArarOIInX
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pabot JI" Anambep u dypre, BoinonHeHHbIX B X VIII, Hauane XIX BB. [lyrem pasne-
JICHUS IEPEMEHHBIX UM yAAJIOCh MONIYYUTh Psijl pelieHuil auddepeHImanbHbIX ypas-
HEHUW B YaCTHBIX MPOU3BOJHBIX JIJISI MIPOCTEUIINX 00JIacCTei, HA3bIBAEMbIX KAaHOHH-
YECKMMH — Kpyra, KBaJpara, UJIWHIPA, MIapa U Ip. 3aTeM, Ha NPOTKEHUH MOCIIe-
TYIOIIUX MOJIYTOpPa BEKOB, YCUJIUS MAaTEMAaTHUKOB B 3TOM 00JIAaCTH B OCHOBHOM CBO/IU-
JUCh K Pa3BUTHIO METOJIa pa3/iefieHus NEPEMEHHBIX U M300PETEHHIO JIPYTUX Ipue-
MOB, IO3BOJISIOIIUX ITOJYYUTh PELICHUE TOM WM MHOW KPaeBOW 3al1auu Ui APYTUX
muddepeHnanbHbIX YpaBHEHUHN, IS APYTUX 00IacTe, ¢ IPYTUMHA KPaeBbIMH yCIIO-
Busimu. Kaxzgoe Takoe perieHrue ObUIO COOBITUEM B MAaTEMaTUYECKOM MHPE U OTMe-
4ajoCh MPUCYKICHUEM NIPEMUN U MPUCBOCHUEM peranuii. MeTos mareMaTudecKoro
MOJIETTUPOBAHUS OB JIOCTYIEH Y3KOMY KPYTy MaTeMaTHKOB-IIPO(ecCHOHAaNOB, aes-
TEIHHOCTh KOTOPBIX MPEJCTaBIsIa COOOM BBICOKOMHTEIUICKTYAIbHBIN TBOPYECKHMA
pouecc.

[TosiBneHue OBICTPOACUCTBYIOMIMX SJIEKTPOHHO-BHIYMCIUTENBHBIX MAlllMH B
cepenrne XX Beka B KOPHE U3MEHWIO cuTyaluo. OKa3anock, 4TO €Ciau pa3ouTh 00-
JaCTh pELICHUsI KpaeBOM 3ajlaud Ha MHOKECTBO MEJIKUX MOA00JIacTel, U JJIs KaxK-
J0¥ 1M0100J1acTH BBECTU THIOTE3bI, YHpPOIIAIoIIe PU3NUeCKue CBOMCTBA CPEeJIbl, TO
npoiiecc UHTEerpupoBanus AU PepeHIuaIbHbIX YpaBHEHUH MOXHO CBECTH K MHOXKe-
CTBY JJIEMEHTApHBIX apudmernueckux nerctBuil. Takum oOpa3oM, KpaeBbie 3a7auu
MaTeMaTH4YeCKON (PM3UKH CTajJ0 BO3MOXKHBIM peIiaTh ¢ momolnbio IBM «c¢ no3unmu
rpyOo#i CUIIbI», NIOJIy4asl pellieHHe HE B BUJEC aHAIMTUYECKUX (OopMyIl, a B BUJIE Mac-
CHBOB uKcel. Tak mosiBUIach Ha CBET HOBAs OTPAC/Ib MATEMATUKH, Ha3bIBaeMasl JIUC-
KpeTHOM. Ha CMEHy KIacCMYeCKMM aHAJIUTUYECKUM METOJaM IMPHUIIIA YHUCJIECHHBIC
AJTOPUTMBI, C ITIOMOIIBK KOTOPBIX YAAJOCh CO3JaTh YHUBEPCAJIbHBIE ITAKETHI IPHU-
KJIQJHBIX MIPOTpaMM, OCHAIIIEHHBIX yI0OHBIMUA CEPBUCHBIMU CpeCTBaMU. Maremaru-
YECKO€ KOMIBIOTEPHOE MOJCIUPOBAHUE CTaNO OOIIEIOCTYNHBIM M W3 TBOPUYECTBA
MPEBPATUIIOCH B peMeciIo. MareMaTuKU-aHATUTUKNA C UX XUTPOYMHBIMHA MaTeMaTu-
YECKMMHM BBIKJIAJIKAMH, Ka3aJ0Ch, HABCET1a YTPATWIM CBOM aBTOPUTET W OTOILIHA B
IIPOLLUIOE.

OpnnHako, Kak yTBepXaawT (huiiocodsl, )KU3Hb Pa3BUBAETCS MO crnupanu. Ma-
STHHUK, KAYHYBIIIUICSI B OJJHY CTOPOHY, JOJDKEH 0053aT€IhHO OTKIOHUTHCS U B APY-
ryl0. YBJICUEHHE YUCICHHBIMU METOJAAMH B TMOJHOW MEpPE BBISIBWIO HE TOJBKO MX
OeccriopHbie MPEUMYIIECTBA, HO U HEYCTpaHUMbIe HelocTaTku. K yuciy nociaegHux

OTHOCHUTCA HCBO3MOXHOCTb Ha,IIe}KHOﬁ OLOCHKH IIOTPCIIHOCTH PACUCTHBIX PE3YyJibTa-
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TOB. DTOT HEJJOCTaTOK OCOOEHHO OILYTHM B IOCIEAHEE BPEMS B CBSI3U C IPUMEHEHU-
€M METO0/1a KOMIIBIOTEPHOI'O MOJICIIMPOBAHUS JUIsl pacueTa OTBETCTBEHHBIX 0OBEKTOB
U MPOIIECCOB, OT KOTOPBIX 3aBUCUT 0€30I1aCHOCTD JIIOCH, TOCy1apCTB, IMBUIN3ALIUN
Crenyer 3aMeTHTh, YTO MATEMAaTUYECKUM amnIapar, KOTOPHIM IOJIb30BAIACH
MaTE€MaTUKU MUHYBLIUX BEKOB, ObLI OoJiee HaJe:)KeH. Perienus:, moinyyeHHble aHaIu-
TUYECKUMHM METOAAMM B BUJE aHAIUTUYECKUX (POPMyJ, MOTYT OBITH IIPOBEPEHBI HA
yZoBieTBOpeHue Ju(hepeHIINATbHBIM YPABHEHUSAM U KPACBbIM YCIIOBUSAM PELIaeMOM
3aJ]a4i, T.€. UX MOTPEHIHOCTh MOXET ObITh HAJEXKHO OlICHEeHa. PemieHus xe, moiy-
JaeMble YHCICHHBIMA METOJIaMH, MPEJCTABIAIOT COOONW MAaCCUBBI UMCEN, O MOrpell-
HOCTH KOTOPBIX CYZAT IO TOMY, KaK 3TH YHUCJIa U3MEHSIOTCS C YBEIIMYEHUEM KOJIMYe-
cTBa pa3doMeHui 3a1aHHON 00naacTh. OOBIUHO CUMUTAIOT, YTO PE3yJIbTaTaM MOXKHO JI0-
BEPSATH, €CIIM OHM IEPECTAIOT U3MEHSTHCS C U3MENIbUYCHUEM CeTKU. OIHAKO, yKe J1aB-
HO II0Ka3aHa TEOPETUYECKasi HECOCTOATEIBHOCTh ITOTO Ioaxoaa. Jlemo B Tom, 4To C
M3MEJIbYEHNEM KOHEYHO3JIEMEHTHOM CEeTKH YXYAIAETCss 00YCIOBIEHHOCTh MAaTPHULIbI
CUCTEMBI pa3zpeliarolux ajreopanyeckux ypaBHeHuil. Tak, B ciiydae peuieHus: ABY-
MEpPHOH KpaeBOH 3afauu A AUQQPEepeHInanbHbIX YpaBHEHUH BTOPOTO MOpsijika U
OPUMEHEHUsI pPAaBHOMEPHOUN CETKU C JUHEWHbIMH (QYHKUUAMU (HOPMBI UMEET MECTO

3aBHCHMOCTb:
-2
a=Ch~,

B KOTOPOM O — CHEKTpaJbHOE YHUCIIO O0YCIOBICHHOCTH MAaTPUIIbl CUCTEMbI alreo-
panvecKuX ypaBHEHHH, /I — MaKCUMaJbHBIN pa3mep aneMmeHTa, C — KOHCTaHTa, 3aBU-
csmas OT ocoOeHHOCTe KpaeBoi 3amaun. CormacHo 3Toi (Gopmysie pu yMEHbIIIe-
HUW h yBeNMWUYWBAETCS O, T.€. KOAPOUIIMESHTH MATPUIIBI CUCTEMBI alreOpandecKux
ypaBHEHHUM XYK€ OO0yCIaBIMBAIOT €€ PEIICHHUE: MaJible U3MEHEHUS KOd(PPUIIMEHTOB
MaTpUIIbl HAYMHAIOT NPUBOJAUTH K OOJIBIIUM U3MEHEHHSM PEIIEHUS CHUCTEMBI. DTO
3HAUUT, YTO MOTPEITHOCTH, CBSI3aHHBIE, HAIPUMED, C HEM30EKHBIM MPU KOMIIBIOTEP-
HBIX BBIYHUCIIEHUSAX OKpYyTJIeHHEeM KO3()(HUIIMEHTOB MATPHUIIbI, UM BHOCHUMbBIC B 3TH
K03 puLMeHTs B mpoliecce ux GOpMUPOBaHUs, BCE CUIIbHEE U CUJIbHEE BIUSIOT Ha
pe3yJbTaT PelIeHUs] CUCTEMbI. A 3TO B CBOIO OUepe/lb 03HAYaeT, uTo npu 4 — 0 npu-
OJIM)KEHHbIE KOHEYHO-AJIEMEHTHBIE PEIICHUs CXOMASTCS BOBCE HE K MICKOMOMY pellie-

HUIO KPaeBOM 3a7ja4uM, KaK CXeMaTUYHO NPOUIITIOCTPUPOBAHO HA puUC.29.

N3 npuBegeHHOTrO aHaiau3a CO BCEH OYEBHIHOCTBIO CIENYET, YTO K pe3yJibTa-

TaM, IIOJIYYCHHBIM YUCJIICHHBIMHU MCTOAaMH, CIICAYCT OTHOCHTBLCS KpaﬁHe OCTOPOIKHO,
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OCO6€HHO, cClin pCyb HUACT O pacdeTax

OOBEKTOB U MPOIECCOB OTBETCTBEHHOI'O Ha-
3Ha4YeHUsA. TemM He MeHee, Ha COBPEMEHHOM -
pPBIHKE  NPOrPaMMHBIX  CPEACTB  HMMEETCS -
MHOECTBO KOMIIBIOTEPHBIX Iporpamm, B
peanu3yoIuX YUCIECHHBIE METOJbl PEINECHUS [/
KpaeBbIX 3a1a4 TEILIONIPOBOJAHOCTH,
TUAPOJNHAMUKHA, TEOPUM YHIPYIOCTH, TEOPUH
JNEKTPUYECKUX, MATHUTHBIX, TPABUTALIHOHHBIX

n JaXXE TOPCHOHHBIX nmojer. OTH MaKEThI

(ANSYS, COSMOS, LS-DYNA, NASTRAN, 1/h
PATRAN, FEMLAB, APM WINMASHIN,

BEASY) cHa0OxeHbl yIOOHBIMH CEPBHCHBIMU H Puc.29. XapakTepHast 3aBHCH-
rpaUYecKUMHU CpEICTBaMHU, TaK YTO JHOOOMH MOCTb YHCJICHHOTO PCIICHHS

KpaeBoOM 3a7a4 OT MaKCUMAaJIbHO-
r0 pazMepa KOHEYHO-3JIEMEHTHON
06e3 0coboro Tpyaa MOJYYUTh NMPUEMIIEMOE C ceTku /.

I[aJ'ICKI/Iﬁ OT MaTCMAaTHUKHU I10Jb30BaTCJIb, MOXCT

TOYKM 3pEHUS «3IpaBOr0 CMBICIA» IIpU- U — To4HOE peleHne 3a1aun
ONMMKEHHOE pellieHUe MPAaKTHUYeCKU JII000M KpaeBOM 3ajlauM, HE3aBUCHUMO OT €€ Ma-
TEMATUYECKOM CIOKHOCTH. OTHAKO OLICHUTH, HA CKOJIBKO MOJyYEHHOE UM PEIICHUE
OTJINYAETCSI OT HACTOSILIEr0 TOYHOTO PEIICHUS KpaeBOW 3aJaud, IPEICTaBIISIET
Oomnpiryto npobsiemy. [loHumas 3T0, aBTOpblI YHCIEHHBIX MMAKETOB B MPOrPAMMHOMN
JOKYMEHTAIIMN OOBIYHO JAIOT CCHUIKK HA TO, YTO Pa3pabOTUMKH MPOTrpamMM HE HECYT
OTBETCTBEHHOCTH 3a IOCJICICTBUSI BBIIIOJIHEHHBIX PacyeToB. A IMOCIEICTBHS HE 3a-
CTaBJIAIOT C€0s JOJITO KATh

ITo mporuo3am crienuanucToB X XI BEK — 3TO BEK KECTOKUX TEXHOIECHHBIX Ka-
TacTpo(, CTUXUNUHBIX U IKOJOTUYECKUX OeJCTBUM. Bee uame nmpuxoauTces ClbIaTh
COOOIICHHS O MAJCHUU PaKET, CAMOJIETOB, B3PhIBaX Ha SIIEPHBIX CTAHIUSAX M TPO-
MBIIIJIEHHBIX 00BbeKTaX, oOpymeHusax 3aanuid. Cpeau Npounx MpUYWH Tpareaui Ha-
3bIBAIOTCS OILIMOKH MPOEKTUPOBAHUS.

SApxuit npumep — MockoBckuii akBamnapk (puc.30). [lokazaTenbHO TO, UTO
3]1€Ch SIBHO MPOCIIEAKUBAIOTCS MOMBITKH COKPBITHSI HCTUHHBIX MPUYUH 00pyiieHus. B
NEPBOHAYATBHBIX 3aKIIOUYEHUSAX CIEICTBEHHBIX KOMUCCHUI OOHAPYKUBAIUCH U CIIEIIbI
TEppPOpPHU3MaA, U IUIOXOE KA4YEeCTBO LIEMEHTA, U HEXBAaTKa MOAACPKUBAIOLIMX KPBIITY

KOJIOHH. 11 TOJBKO TOCe O6py1HeHI/I$I BTOPOro 3aaHus, CIIPOCKTUPOBAHHOI'O TEM JKC
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aBTOPCKUM KOJUIEKTUBOM (31aHusi bacmanHoro peinka, puc.31), npuyuHbl Tpareauu
CTaJIM OYEBUAHBIMU A Bcex. [locienHion 4epTy Mmoj| paccieoBaHUsIMHU TMOBEII0
TEJIEBU3MOHHOE 3asiBJIEHUE pyKoBoauTensl mpoekToB Hanapa Kanuemnu: «...Bo BceM
BHUHOBATa KOMIIBIOTEPHAS IIPOrpaMMa...», C MOMOIIBI0 KOTOPOI BBIMOJIHSIUCH TPOU-

HOCTHBIC PACUYCTEI.

Puc.31. O6pymmBiieecs 3manne bacMaHHOTO phIHKA OBLTO CITPOEKTUPOBAHO TEM KE
aBTOPCKHUM KOJUIEKTUBOM

Puc.32. B KOHCTPYKIIMHU 3aHN HOBOTO COBPEMCHHOTO TOPIrOBOI'O LICHTPA
3aJI0KCHEI TC K€ CaMbI€ ITPOCKTHEBIC OI_I_II/I6I(I/I, 06CY)KILCHI/IC KOTOPBIX IIPHUBCJICHO B [7]
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Ecnu npuyuHbl 00pyIIeHUS] COBPEMEHHBIX 3[aHUM, B KOHIE KOHIIOB, KaK-TO
BBISICHSIFOTCSI, TO TOpPa3/io Xy>Ke OOCTOAT Jieja ¢ pacclieJOBaHUSIMU MPUYUH aBUAIIM-
oHHBIX KatacTpod. [lepes umeHaMu ciaeICTBEHHBIX KOMUCCUM, KaK MPaBHIIO, pabOT-
HUKaMU 3aBOJIOB, CO3/IaBIINX PYXHYBIIME CAMOJIEThI, CTABUTCA 3aJadya — «HE 3aIsiT-
HaTh YE€CTh CBOUX KOJUIEKTUBOB !». B pe3ynbrare, mo gaHHBIM MeEXrocynapCcTBEHHO-
ro aBuanuonHoro komuteta (http://airoubles.boom.ru), B 6o1ee yem 80-Tu mpoIeH-
Tax CJIy4yaeB BUHOBHMKAMHU aBUAKaTacTpod MPU3HAIOTCS MUIOTHI (KOTOPbIE MOTUOIH
U TIOTOMY HE MOTYT ompapjaartbes). [lomyuaercs, uro 6onee 80-Tv MPOIIEHTOB MUJIO-
TOB BCEX Pa30MBIIMXCS CAMOJIETOB ObLIM TEPPOPUCTAMH, WIIM Y HUX Y Bcex Oe3 uc-
KJIFOUEHUST CYULIU]I.

Cratuctuyeckue JaHHble MeEXrocynapcTBEHHOTO aBHAIMOHHOTO KOMHTETa
SIBHO IPOTUBOPEYAT 3PABOMY CMBICILY.

CornacHO MHTEPHET-CBOJIKAM aBHAaKaTacTpodbl BO BCEM MHUpPE TENEPh Clyya-
FOTCS PAKTUYECKU KX blid 1eHb. Kaknprit neras ruOnyT mroan. K coxkanenuto, y Hac
HET BO3MOXXHOCTH MPOBOJUTH COOCTBEHHBIC paCCiIeIOBAHUS MPUUMH aBUAKATACTPO,
HO COTJIAIIATBCS C TeM, YTO KaXKIblii pa3 BUHOBATHI MOTUOIINE MUJIOTHI — COBEPIICH-

HO OUYCBHUIHAA I''TYIIOCTD.

,_!'-f-“' i 2

———

CoBpeMeHHbIN KPU3Nc
NpUKIafHON MaTeMaTHUKN FPO3UT NepepacTu
B KPpM3UC COBPEMEHHOW LMBWUIN3aLMMN.

Puc.33. Ilo mporuno3am criennanuctoB X XI B. Oy1eT BEKOM JKECTOKUX TEXHOTEHHBIX KaTacTpod
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C nmpyroii CTOpOHBI, B CBOEH MHXKEHEPHOM MPAaKTUKE MbI HE pa3 0OHAPYKUBAIH
HEBEPHBIC TEXHUYECKUE PEILICHHUS, BbI3BAaHHBIE OMUOKAMH KOMIBIOTEPHOTO MOJIEIH-
poBanusi. OJIMH U3 TaKUX CilydaeB npoaHainuzuposaH B [7, 10]. 3mech peub uuer o
YyCOBCKOM MAaIIMHOCTPOMUTEIBHOM 3aBOJI€, M0 3aKa3aM KOTOPOro JABYMsI HE3aBUCH-
MBIMU pacueTyukamu (IMpenojaBaTeiissMi YHUBEPCUTETOB, TOTOBSIIMX HH)XEHEPOB-
IPOYHUCTOB) C TMoMolpio nporpaMMbl ANSYS ObUTM BBITIOJHEHBI MPOYHOCTHBIC
pacdeTbl aBTOMOOMIBLHOM peccophl. B mpeicTaBieHHbIX 3aBOly O(UIIUATBHBIX OTYe-
Tax pe3yibTaThl OTIUYAINCH MEXKIY COOOM M OT MMEIOIIMXCS Ha 3aBOJIE HKCIICPH-
MEHTAJIbHBIX JAHHBIX Ha JOBOJIbHO 3HAUUTEIBHYIO BEJIMUHUHY, Opsiaka 6,6 %.

Takue pacdeTsl HE YCTPOUIIU 3aBOJICKUX CICIHMAIMCTOB U OHU, IPOYUTAB HAIITY
pexiiamHayto ctathio «Ilo koM 3BoHUT ANSYS...» [20], o6paTuiuCh ¢ MpockOoH mo-
CTpouTh O0Jiee aJeKBATHYIO KOMITBIOTEPHYIO MOJIeTb. TOYHOE aHAIMTUYECKOE pellle-
HUE 3371241 00 aBTOMOOUITEHOM peccope, MOTyUYeHHOE C ITOMOIIBIO pa3padaThiBaeMoOn
HaMH MHTEJUIEKTYaJbHOM CHCTEMbI, MOKA3aJI0 MPUEMIIEMOE COBIAJICHUE C JAHHBIMU
3aBOJICKUX SKCIIEPUMEHTOB. TakuM 00pa3oM, MPUMEHEHUE METOJI0B UCKYCCTBEHHOTO
MHTEJUIEKTa MO3BOJIWIO BBISIBUTH U OIEHUTH OmMOKU mporpammbl ANSYS u uzbe-

KaTh MPUHITUS HEBEPHBIX MHKEHEPHBIX pemienuii [7, 10].

Puc.34. Ha [Tepmckom aBuanronHoMm 3aBojie (AO «ABuagBUTaresb) MO4TH BCE MPOEKTHBIE pacue-
ThI BBITIOJHSAIOTCS ¢ TOMOIII0 porpaMMbl ANSY'S. MH)keHepbl TOHUMAIOT, 4TO K pe3yjbTaTam
TAaKOr0 KOMIBIOTEPHOTO MOJEIIUPOBAHUS CIEAYET OTHOCUTHCS OCTOPOMKHO, IOATOMY UX TIIATEIBHO
MEePENPOBEPSIOT C MOMOIIIBIO JUTUTEIBHBIX U IOPOTOCTOSIIUX HATYPHBIX SKCTIEPUMEHTOB

[TosTOMYy y Hac eCTh OCHOBAHHUS MoJiaraTh, 4YTO OJHOM U3 MPUYMH HAOIIOAr0-

erocia B IocCJICAHCC BPpEM POCTA TCXHOI'CHHBIX aBapHﬁ u KaTaCTPO(b ABJIACTCS HU3-
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KO€ Ka4eCTBO COBPEMEHHBIX KOMIBIOTEPHBIX IPOrpaMM, UCIIOJIb3yEMbIX WHXKEHEpa-
MU [IPU IPOEKTUPOBAHUU KOHCTPYKLIUM OTBETCTBEHHOI'O HA3HAYECHUS.

Ceiluac, Kak HUKOTZIa MPEX/E, CTAIN aKTyaJbHBIMU BOIPOCHl TOUHOCTU KOM-
MBIOTEPHOTO MaTEMaTUYECKOTO MOJCIUpPOBaHUA. Maneimme ommOKn B MaTeMaTH-
YECKUX MOJICJISIX M, B YaCTHOCTH, B METOJAaX PEUICHHS KPAaeBbIX 3aj]lad, NPUBOJAT K
CaMbIM TSKEJIBIM JKOJIOTUYECKUM, YIKOHOMUYECKUM U COLIMAJIBHBIM IOCJIEACTBUSIM.
[Ipunuio BpeMsi IPUMEHATH TOJIBKO TAKWE MOJEIN U METO/bI, KOTOPbIE MOT'YT I'apaH-

THPOBATH HGO6XOI{I/IMYIO HaJAC)KHOCTb PACUYCTHBIX PC3YJILTATOB.

Brrxon u3 kpusnca cieqoBayio Obl HCKaTh B TOM, YTOOBI BOOOIIIE OTKA3aThCS OT
YUCIICHHBIX METOJOB PEIIEHUS KPAEBBIX 3a7a4 U MPUMEHSTh TOJBKO T€ METObI, KO-
TOpPBIE€ MPUBOJAT K TOYHBIM aHATUTUYECKUM pelieHussM. Ho TouHble pelieHus Kpae-
BBIX 3aJ1a4 MOIJIM NOJy4aTh MareMaTuku-aHanuTtuku X VI —XIX BB., mpuuem ToJIb-
KO aJisi mpocTtedmux obnacted. Ceiyac ke TpaJWlMM HAYYHOW MIKOJIBI MaTeMaTH-
KOB-aHAJINTUKOB, CO3/1aBABLICKCS HA MPOTSKEHUU HECKOJBKHX MOCIEAHUX BEKOB, K

CO’KaJICHUIO, B 3HAUUTEJIbHON CTENEHU YTPAUCHBI.

Puc.35. Marematuku-npodeccuonansl X VIII, XIX, XX BB. — aBTOPBI TOYHBIX PEIICHHUI
KpaeBbIX 33/1a4. VX MHTEIEKT, MHTYHIIS U OMBIT 3aKJIaAbIBAIOTCS B 0a3y 3HAHUI UHTEN-
JIEKTYaJIbHOU CHCTEMBI

Hamra ctpaterus BbIxoaa U3 KpU3uca COCTOUT B TOM, YTOOBI HAyUUTHCS MOJE-
JUPOBATh MHTEJUIEKT MAaTEMAaTUKOB-aHAIIMTUKOB (puc.35), UX UHTYULUIO, OIBIT, Ta-

nanT. Hama nacsa COCTOHUT B TOM, I1T06I>I, MOACIUPYSA HUHTCIIICKT MAaTCMATHKOB-
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npodeccroHanoB, HAYYUTh KOMITBIOTEP MOJy4YaTh TOUYHBIC AHATUTHYECKUE PEIICHUS
JTHO0BIX KPaeBbIX 3a/1a4, TAKUX, KOTOPbIE HEOOXO UMbl COBPEMEHHBIM UHKEHEPAM.

C 9TO# 1EeNbI0 TPYNION aCUPAHTOB MEPMCKUX YHUBEPCUTETOB pa3padaThiBa-
€TCSl CUCTEMAa UCKYCCTBEHHOTO MHTEIUIEKTa, B OCHOBE KOTOPOM JICXKUT OJMH U3 METO-
JIOB TOYHOTO aHAJIMTUYECKOTO PEIICHUs KPaeBbIX 3a/Ja4 — METOJl (PUKTHUBHBIX KaHO-
Huyeckux oobnacteit (OKO). DToT MeToa ObUT MPEAJIOKEH aBTOPOM €Ille B Hadaje
1970-x IT., ¥ C €ro MOMOIIbI0, B CBOE BPEMS, YAAJIOCH MOJTYUYUTh PSJ] TOUHBIX aHAJIH-
TUYECKUX PEIICHH, BBIIOJHUTh HA UX OCHOBE MPOECKTUPOBAHUE PsAJla KOHCTPYKIUN
OoTBeTCTBEHHOTO Ha3zHaueHus [32]. Oanako, meton ®KO He Haiien mmpokoro pac-
MPOCTPAHEHUSI U3-3a TPYJHOCTEH €ro ajlropuTMU3AlUU, U3-3a TOTO, YTO, HE CMOTPS
Ha ucnoip3oBaHue DBM, B Xoje pelieHus KpaeBbIX 3a7ad TpeOOBaJCs MHTEIUICKT
MaTeMaTUKa-nmpoeccuoHaia, 4to JAesajo €ro HEeIOCTYIMHBIM JJI IIUPOKOTO KPYTy
II0JIb30BATEIIEH.

Ceituac noyokeHne u3MeHuIach. Bo-nepBbix, B CUTyalluu, KOrJa KPpU3UC Mpu-
KJIATHOM MaTeMaTUKHU T'PO3UT MEpPepacTd B KPU3UC LIUBUIIU3AIUHU, CYIIECTBYET 00b-
€KTUBHasi HEOOXOIUMOCTh BO3POXKJICHUSI BBHICOKOHA/IEKHBIX METOJIOB MaTeMaTH4Ye-
ckoro MozenupoBanus. Bo-Bropeix, merogq @KO obperaer «BTOpOE AbIxaHue» Ona-
rojiapsi MOCJIEAHUM JOCTHKEHHUSIM B 00JIACTH MCKYCCTBEHHOTO MHTEIIEKTa, KOTOPHIE
MO3BOJISIIOT TIOJTHOCTBIO TIEPENIOKUTh WHTEIUICKTYaJbHBIE MPOOJIEMbl MPUMEHCHUS
Merosa KO Ha koMnbrOTED.

[lepMckuMH acriipaHTaMU CHCTEMa MCKYCCTBEHHOT'O MHTEJUIEKTa pa3padaThl-
BaeTCsl C NMPUMEHEHUEM BCEX mpex cmpameuili UCKyCCTBEHHOro MHTeiekTa. Kak
9KCNnepmHas cucmema, OHa UMeeT 0a3y 3HaHU, B KOTOPYIO 3aKJIaIbIBAIOTCS yCIOBUS
teopeM cxogumocTu meroga ®KO [32], a Takke HAOOp 3BPUCTUYECKHUX MPABUIL, KO-
TOpbI€ OOBIYHO MPUMEHSIIOT MaTEeMaTUKU-MTPOGECCUOHANIBI, PENIAIONIUe KpaeBble 3a-
nadu. XO0J0M PEIICHUs 3a/1a4u YNPABISET HeUpoHHAs cemb, 00ydeHre KOTOPOM BbI-
MOJIHSIETCS C IPUMEHEHUEM COLUAIIBHOTO 2eHemuuecko2o anzopumma [9].

bonee mompoOHyro wmHbOpManmioo O pa3pabaThIBAEMOM HHTEIUICKTYaIbHON
CUCTEME MOKHO HailTu B paborax [5, 7, 13, 14, 25].

Ha puc.36 npuBeneH pe3ynbTaT NPUMEHEHUS TEMOHCTPALIMOHHOTO MPOTOTHUIIA
MHTEJUIEKTYaJIbHON CHUCTEMBbl — TOUHOE aHAIMTUYECKOE PEILICHUE 33/layi O TeMIepa-
TYPHOM U HAIpPSKEHHOM COCTOSIHUSIX TBEPJOTOILUIMBHOTO PEAKTUBHOTO JABUTATENS
(yckopurens). Pe3ynbTaThl pelieHusi KpaeBoil 3a/laun MPEICTaBICHbI B TIONEPEYHOM

CEUEHUHU JBUTraTelid B BUJEC pACHpPECNICHUs] U30JUHUN Temmeparypsl (puc.36, a) u
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W30JIMHUM MHTEHCUBHOCTH HampsbkeHu# (puc.36, 6). Ha puc.36, 6 oT4eTIMBO BUIAHA
OIacHasi KOHIIEHTpallKs HANPsHKEHU B BUJIE M30JIMHUI KPACHOTO I[BETA, MOCTYKUB-
1asi OJJHOM U3 BO3MOXKHBIX MPUYUH THOETH aMEPUKAHCKOTO KOCMUYECKOTO KOpaois

«HenmneHxep».

WHTEHCHEBHOCTE
HANpaxXeHWi,
Ma

Temneparypa
B rpaaycax
Llenscua

n 1.7624E+2
H 31451E+2
H 4.5277E+2
H B.9104E+2
H 7.2930E+2
u 8.6757E+2
1.0058E+3
1.1441E+3
1.25824E+3
1.4206E+3
1.5583E+3
1B372E+3
1.8354E+3
u 1.9737E+3
u 21120E+3
H 2.2502E+3
H 2.3585E+3
H 2 B268E+3
H 2,BEBOE+3
H 2.8033E+3
2.9415E+3

n 4.1387E+6
H 4, 7280E+6
u 5.3173E+6
u 5,9067E+6
u E.49E0E+5
u 7.0B53E+6

7.ET4BE+B
8.2639E+6
8.8532E+6
9.4425E +6
1.0032E+7
1.0621E+7
11210E+7
1.1800E+7
1.2389E+7
1.2978E+7
1.3568E+7
1.4157E+7
1.4746E+7
1.5336E+7
1.5925E+7

a 4]

Puc. 36. TouHoe pelieHre KpaeBoil 3aja4u, NOJTYYEHHOE UHTEIIEKTYaJIbHOW CUCTEMOM:
pacnpeeseHie TeMIepaTypsl (¢) U MTHTEHCUBHOCTH HANPSDKEHUH (6) B MOMEPEYHOM
CEYEHUU PAKETHOI'O TBEPAOTOIUIMBHOTO JBUTATENS

Ha puc.37 npuBeneH Apyroi mpuMep pacue€THOM CXEMbl U pEIICHUs 3aJayH,
4acTO BCTpPEUAIOIICHCA B aBUACTPOCHUU. OITO 3ajadya pacuera HanpssKeHHO-
ne(OPMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMH, TPEIACTABIAIONIEH CO00M 3aMKOBOE
COEIMHEHHUE JIOMATKHU U IUCKA TYpPOUHBI Ta30TYPOMHHOIO aBUAIIMOHHOI'O JIBUTATEJIS.

Nmeromuiicsi B HACTOsIIIEE BpEeMsl IPOTOTUN pa3padaThIBAEMONl MHTEIUIEKTY-
aJIbHOM CUCTEMBI IOKA HE MPUTOJEH ISl ITUPOKOTO MHKEHEPHOI'O MCIIOJIb30BAHMS.
Kpyr ero Bo3MOKHOCTEW OrpaHUYEH TOJIBKO KPA€BbIMM 3aJla4aMU TE€OPHUU TEILIONPO-
BOJIHOCTH Y TEOPUM YIIPYTOCTH, IPUUYEM TOJIBKO B IBYMEPHOM MOCTAHOBKE, TOTJIA KAK
JUTSI COBPEMEHHBIX WHXKEHEPOB, B OOJIBIIMHCTBE CIIy4aeB, TPEOYIOTCS PEIICHUS 3a1a9
B TPEXMEPHBIX MOcTaHOBKax. KpoMe Toro, mojan3oBaTeabCKuil UHTEPPENHC CUCTEMBI
HE JIOCTATOYHO PA3BUT U HYXKJIACTCA B TAIIBHENIIEM COBEPIICHCTBOBAHUU.

K coxanenutro, n3naraemas HaydyHasi TéMa MOKAa HE UMEET MPAKTUYECKOrO BbI-
X0Jla U, B OTJIMYKE OT OCTaJIbHOM TeMaTHKH [IepMCKOM MIKOJIbI MCKYCCTBEHHOI'O WH-
TEJUIeKTa, HUKeM He ¢uHaHcupyeTcs. OHa TUIOXO BOCTIPUHUMAETCS HAY4YHOU 0OIIe-
CTBEHHOCTBIO, MOCKOJBKY €€ MPOABWKEHUE MPEANOJIAraeT KPUTHUKY U OTPHUIIAHUE
OOIIETIPUHSATHIX YHUCICHHBIX METOJOB, TEX CaMbIX, KOTOPBIC JIKaT B OCHOBE I0JIaB-
JISOIIETO OOJBITMHCTBA COBPEMEHHBIX HMH)KCHEPHBIX MAaKETOB KOMITBIOTEPHOT'O MO-
JETUPOBAHUS, U KOTOPHIMHA aKTHBHO 3aHHMACTCS TOJABJISIONICe OOJIBIIMHCTBO HBI-

HCUIHUX YUYCHBIX-MATCMATHUKOB.
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K coxxaneHuro, oTpuiiaTeIbHOE OTHOIICHUE YYEHBIX BBIPAKACTCS B MpOBajax
3aIUT KaHJIUJATCKUX JAUCCEpPTAlMid U B OTKa3axX (PMHAHCOBOM MOJIEPKKU (POHIAMU

HaYy4YHBIX HCCHeI[OBaHHﬁ.

XBOCTOBHUK
JIOIIATKH

KonraktHas
mapna

0 3.8225E-5
] 3.9383E-3
0 7.9594E-3
=] 1.1320E-2
o 1.5851E-2
= 1.9841E-2
] 2,3802E-2
[ 277822
@ 31723E-2
= 3.5684E-2
o 3.9644E-2

4,3605E-2

4, 7BERE-2

5,1526E-2

5.5486E-2
-~ 5.9447E-2
i £.3403E-2
= E.7368E-2
o 71329E-2
= ¢5289E-2

7, 9250E-2

Cummerp.

U=0

Puc. 37. PacueTHas cxema 3aa4i 0 3aMKOBOM COEJIMHEHUH JIONIATKU U JUCKA TypOUHBI ra-
30TypOMHHOTO aBUaJIBUTaTeNs (CIEBa) U €€ PEIICHHE - paclpeeiCcHue MHTEHCUBHOCTH Ha-
npsbKeHui o Musecy Ha Je(pOpMUPOBAHHOM COCTOSIHUM KOHCTPYKIIMHU (CIpaBa)

Tem He MeHee, KOJUIEKTUB SHTY3UAacTOB [IepMCKOM HAy4HOM HIKOJIBI UCKYCCT-
BEHHOTO HMHTEJUIEKTa MPOJOorKaeT padoTaTh Haj TPYIHOW TeMoil. Mbl Bepum, 4TO
HaM yJacTcsl CAeNaTh 1Iar Ha MyTH pelieHus GyHaaMeHTalIbHOU mpobieMbl Oe3omnac-
HocTH umBWwIM3anmu XXI Beka. MaccoBoe BHEAPEHHE HAIEW WHTEIUIEKTYyaJlbHOU
CUCTEMBI B MH)KEHEPHYIO MPAKTUKY MO3BOJUT CIENaTh Ka4YECTBEHHBIN CKaueKk B 00-
JIACTU MPAKTUYECKOI0 KOMIIBIOTEPHOrO MOJeMpoBaHus. [IpumeHenne MeTogoB uc-
KYCCTBEHHOI'0 MHTEJUIEKTA MOJHUMET NHKEHEPHBIE PACUETH HA YPOBEHb, COOTBETCT-

BYIOIIIHMM TpeOOBAHUSIM BPEMEHHU.
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3AKIMIOYEHUE

[lepmckass HaydHas WIKOJIa MCKYCCTBEHHOI'O MHTEIUIEKTa, cPopMUpOBaHHas
BBIITYCKHUKAaMHU, IIPENIOAABATEIAMHU, CTYIEHTAMU U acnupanTaMu tpex [lepMmckux ro-
CYJIapCTBEHHBIX YHUBEPCHUTETOB, CYILIECTBYET yKe OK0JIO 50-TH JeT. 3a NOYTH HOJy-
BEKOBOM INEPUOJ €1 HAKOILJIEH 3HAYMTEIbHBIA TEOPETUYECKUN U IIPAKTUYECKUM OIBIT
pa3pabOTKH U CO3[1aHUsI MH(DOPMALMOHHBIX UHTEIJIEKTYaIbHBIX CUCTEM CAMOIO LIU-
pOKOro Ha3HaueHus. HekoTopele M3 HalMX CHCTEM BHEAPEHBI M YCIEIIHO MCIOJIb-
3YIOTCS Ha IpakTuke. [[pyrue cymecTByloT B BUJE UIEH, DKCIIEPUMEHTAIBHBIX IIPO-
rpamM, IPOEKTOB, JEMOHCTPALIMOHHBIX IIPOTOTHUIIOB.

B xHure npuBeneHBI ONKMCAHUE W PE3YIbTAThl HEKOTOPBIX KOMIIBIOTEPHBIX
AKCIEPUMEHTOB 110 PAa3BUTHIO U MPUMEHEHUIO UJIEW U METOJOB UCKYCCTBEHHOIO MH-
TEJUIEKTA, MPEICTABISIIOIINX WHHOBALMOHHBIX MHTepec. [IpuueM, He Bce skcrepu-
MEHTBI UMEIOT II0JIOKUTENbHBIN pe3yibTaT. Hanpumep, Henb3sd cuuTaTh yAaBLICHCS
HOTBITKY IPOrHO3UPOBAaHMS MoJ1a Oy Ty1iero pebeHka, npeanpunsTyio B §4. Muorue
pe3yJIbTaThl HE NMPEICTABIISIIOT HAYYHOU LIEHHOCTH, XOTsS UMEIOT IMPAKTHUYECKOE 3HA-
yenue (§§1-6).

EcTh pe3ynbrarbl, KOTOpblE UMEIOT HAYYHYI0 HOBU3HY M, BO3MOXXHO, B OyAy-
meM OynyT kBanu(uUUpOBaHbl Kak (yHIaMeHTalbHble. Ha (QyHIameHTanbHOCTD,
HampuMep, MpeTeHyeT 0000IIeHrne HBOJIIOLMOHHONW Teopun JlapBuHA, 3aKOHYMB-
mieecst cozgaHueM 3((PEeKTUBHON KOMIBIOTEPHOM MPOrpaMMbl ISl TOMCKA I100aib-
HBIX SKCTPEMYMOB MHOTI'O3KCTpeMalibHbIX (GyHKUui (§15). dyHnaMeHTanbHbIN Xa-
pakTep HOCUT MCCIIEIOBAHUE, MOCBSIIEHHOE pa3pab0OTKe BHICOKOHAIEKHBIX METOAMK
MaTemMaruueckoro mojenuponanus (§15). PesynpraT aT0oro uccinenoBaHus — 1€MOH-
CTPalMOHHBIN TIPOTOTUII MHTEJUIEKTYaJIbHONW CHUCTEMBI IIPOCKTUPOBAHMS HHXKEHEP-
HBIX KOHCTPYKUMH OTBETCTBEHHOI'O HAa3HAYECHUS, YK€ UMEET SPKHUE NMPOMBIIUICHHBIC
IPUIOKEHMS. ECTh BCE OCHOBAHUM 0KUAATh, YTO MPEIAraeMblil U pEAIN30BAHHBIN B
ATOM MHTEIEKTYaJIbHON CHUCTEME METO/I, CO BpeMeHeM OyJeT NMPU3HAH HAy4YHOU 00-
IICCTBEHHOCTBIO, U YTO MMEHHO OH HAWAET LIMPOKOE IIPAKTUYECKOE NPUMEHEHUE B
VH)XEHEPHOM IpakTuke XXI B., BBITECHUB JPyTUE, MEHEE HAJEKHBIC METObI pellie-
HUS KPaeBbIX 3a1a4.

B 3akitoueHue 0TMETHM, YTO BCE PACCMOTPEHHBIE B MPEIIAracMoil KHUTE TEMBI,
HE3aBUCUMO OT YOEIUTENbHOCTU PE3YyJbTaTOB KOMIBIOTEPHBIX SKCIEPUMEHTOB, HE-

3aBHUCHUMO OT HX FJIY6I/IHI>I N Ka4yCCTBa, CTCIICHU Q)YHﬂaMCHTaJIBHOCTI/I )41 Hay‘IHOfI HO-
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BU3HBI, MIPEICTABIAIOT cO00il Oorarbiii MaTepuan it 3QQPEKTUBHBIX WHHOBAI[MOH-
HBIX IIPOEKTOB.
Coucok TeM HWHHOBAllMOHHBIX IPOEKTOB, MpeiaraemMbix llepmckoil HaydyHOU
IIKOJIOM UCKYCCTBEHHOT'O UHTEJUIEKTA IS pEATN3ALUN:
1. WHTennexkTyanpbHbId JETEKTOP JIKH.
2. VHTEIeKTyalbHBIN aHTUCTIAMED.
3. MHTemiekTyanbHas CUCTEMA JUArHOCTUKHU CIIOKHBIX TEXHUUECKUX YCTPOMCTB.
4. VHTennekryaabHasi CUCTEMA TUAarHOCTUKH 3/I0POBbS YEIOBEKA.
5. WnTennexTyanbHas CUCTEMa PacloO3HABAHUS aBTOMOOWIIBHBIX HOMEPHBIX 3Ha-
KOB.
6. MHTemiekTyanbHass CHCTEMA pAClO3HABAaHMS KPUMHUHAJIBHBIX CUTyalud IO
JTAHHBIM BUIEOHAOIIIOIEHUIA.
HNuTennekryanpHas cucTeMa OLEHKH KUJIOW HEIBUKUMOCTH.
WHTenmnexTyanbHas CHCTeMa OIEHKH CTOMMOCTH TI0JICPKaHHBIX aBTOMOOHJIEH.
NurtennekTyanbHas cucTeMa MPOTHO3UPOBAHUSI KYPCOB BaIIOT, KOTUPOBOK aK-
IIU{ U LEHHBIX OyMar (¢ y4eToM BIUSHHS OOJIBIIOT0 KojinuecTBa (hakKTOpOB).
10. UuTEnneKTyalibHasi CHCTEMa OLIEHKH 0aHKOBCKUX PHUCKOB.
11. MUHTennexTyaibHasi CHCTEMa OLIEHKH KPEAUTOCIIOCOOHOCTH (DU3HUECKUX JIUII.
12. UnTennexTyanbHas CUCTEMa BbISBJICHUSI KIHMEHTOB-MOIIEHHUKOB CTPaXOBBIX
KOMITAHUM.
13. MHTemiexkTyanbHas CUCTEMAa OLEHKH BEPOSTHOCTH OAHKPOTCTB OpraHu3aiuil.
14. UnTennexTyanbHas CUCTEMa MPOTHO3UPOBAHUS pacXoja 3/IaHUsIMU TEIUIOBOM
Y BJIEKTPUYECKOU YHEPTUU.
15. HTemekTyanpHasl CHCTEMA NPOTHO3UPOBAHUS PE3YJILTATOB OJIOCOBAHUM.
16. UnTemnexTyanbHas cUCTEMa MPOTHO3UPOBAHUS PE3yJIbTATOB BHIOOPOB B 3a-
KOHOJ/IaTeNIbHOE cOOpaHue Kpasi, 001acTH.
17. UHTEenNneKTyaibHasi CUCTeMa OIICHKU IIAaHCOB IMOCTYIUICHUS aOUTypUEHTa B
BY3.
18. HTENNeKTyalIbHAsI CHCTEMa-COBETUMK BHIOOpA PO ECCUH.
19. UHTennexTyalibHasi CHCTEMa-COBETYMK BHIOOpA MAapTHEPA CYNPYKECKON MapBhl.
20. MnTennexTyanbHas CUCTEMA NOANEPKKU IPUHATHS PEILICHUN PYKOBOIUTEIIA.
21. HTennexTyaibHasi CUCTEMA-COBETYMK BBHIOOpA BHUJOB PEKJIAMbl U €€ OITHU-

MaJIbHBIX 00BEMOB.
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22. UnrennexTyaibHas cuctemMa GopMHpOBaHUA KOI(PPUIIMEHTOB UCXOJa CIOP-
THUBHBIX MaTuell (MMPOTHO3UPOBAHNE OYKMEKEPCKUX KO (DHUITUEHTOB).

23. NnTennexTyanbHas CUCTEMA PACIlO3HABAHUS JIULI.

24. uTennekTyalibHasg CHCTEMA MPOTHO3UPOBAHUS BEPOSITHOCTA JTOPOXKHO-
TPAHCIIOPTHBIX MPOUCIIECTBUM.

25. NnTenniexTyanbHas CUCTEMa PACO3HABAHUSI TEKCTOB B apXHWBaX YEPTEHKHOMN
JOKYMEHTALINH.

26. NnTemnexTyanbHas CUCTEMa MPOEKTHUPOBAHUS HWHKEHEPHBIX KOHCTPYKIIMH
OTBETCTBEHHOTO Ha3HaueHUs («ICKyCCTBEHHBI MaTEMATHUK).

27. NHTennekTyaibHasg CUCTEMA pacyeTa KOHCTPYKLMN U3 PEOJIOTMYECKU CIIOXK-
HBIX CIUIOLIHBIX CPEI.

28. Kypc mabopaTopHbBIX paboT 110 U3YYEHUIO UCKYCCTBEHHOI'O HHTEIICKTA.
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10.

11.

12.

13.

14.
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