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SOME APPROACHES TO THE REPRESENTATION OF REALITY FOR SOLVING
PROBLEMS OF SPECIALISTS’ EDUCATION IN MODERN EDUCATIONAL

ENVIRONMENT

Article represents the features of modern educational environment for training specialists in the field of aero-
space robotics. Training requirements of modern specialists are pointed. Approaches to the description of the
subject areas of onboard intelligent systems are demonstrated. Implementation variations of these approaches
are shown in the architecture of an intelligent system and in the demo example of planning system.
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BBeaeHune

CoBpeMeHHBIII MHp  YCKOpSIET
CBOC pa3BUTHE BO BceX cdepax ye-
JIOBEUECKOH JeAaTenbHOCTH. IlosB-
JISFOTCS HOBBIE OOJACTH 3HAHUKA B
HayKe, pa3Bl/IBaeTCH l'[pOMbIHJJ'leHHOG
MIPOU3BOJICTBO, pa3padaThIBAIOTCA U
HCIONB3YIOTCS HOBBIE HH(pOpMAaI-
OHHBIC TEXHOJIOTMH B 00JIaCTH aBHa-
IMM ¥ KOCMOHABTHKH, aBTOHOMHBIX
OOpTOBBIX cHCTeM M T.1. Mup cran
MHOFOFpaHHee, JUHAMHUYHEEC U 3TO
SIBIISICTCSI OMHON W3 IVIABHBIX TMPUYHH
W3MEHEHHS ¥ TOCTOSHHOTO COBEp-
LICHCTBOBaHMsI OOpa30BaHUS COB-
PEMEHHBIX CIELUATUCTOB. 25 HIOHS
2014 roma Ha 3acemannu CoBera 110
Hayke M OOpa3oBaHUIO TPE3UICHT

Poccun Buagumup Ilytun nopyuun
YUCHBIM OIPEACINUTh IOTPEOHOCTH
POCCHICKMX TPOMBIIIIEHHBIX Mpe.-
OPUATHA B CHELUUAINACTAX B Cpel-
HECPOYHOW M JIOJIFOCPOUYHOM Mepc-
nekTuBe. [Ipe3suageHT yBepeH, 4To B
CIHMCOK TOMajayT CHEeNHUaIbHOCTH B
TaKUX 00JACTIX, KaK POOOTOTEXHUKA,
OMOTEXHOJIOTHH, WHKUHUPUHT U -
3aiiH, MPEBEHTHUBHAS U NEPCOHAJIbHAS
menuiuHa [2]. HecomHeHnHO, BakHOE
MECTO OTBOIMTCSI M aBHAKOCMHYEC-
KOH POOOTOTEXHHUKE.

Jns pemieHust 3a1ad COBPEMEH-
HOTO 00pa30BaHMS CTAIH IIHPOKO
NPUMEHSITHCS 3JIEKTPOHHBIE 00yYaro-
M€ CUCTEMBI Ha OCHOBE TIEPEIOBBIX
TEXHOJIOTUH — HWHTEIUIEKTyallbHbIC
obyuarome cucremsl (MOC). Takue

Cratbs BeIONTHEeHA TIpH noaziepkke PODU (mpoekt Ne 14-07-00880a).

CHCTEMBbI HalleJIeHbl Ha JUArHOCTHKY
MOBEJICHHUS O0ydJaromerocs, GpopMmu-
pOBaHNME Ha OCHOBE €T0 MOJCIH pe-
KOMEHJIALUIA JUIsi UCIIPABJICHHS BbI-
SIBIICHHBIX omuOoK. [Ipu paspaborke
nepBbIX MOC HuCmonp30BaIich mpe-
CTaBJIIEMblE 3HAHMSI M3 HPEIMETHOMN
obiactu. B mocnennee rogsr XX-ro
CTOJIETUSI CTAIM MEHSTHCSA TpeboBa-
HUsL K 0Opa3oBaHHIO — MepeIOBbIe
CTpaHbl NPOBOMAT HOBYIO 00pa3oBa-
TEJIbHYIO TOJHUTHKY, OMHPAIOLIYIOCS
Ha «UH)KCHEPHBIH TIOIXO/I», CBSI3aH-
HBIH C MHAWBUyalIn3aluei mporec-
ca obyuenus. CunuraBiieecss HEOCIIO-
PUMBIM JIOCTOMHCTBOM HHCTUTYTOB
BBICIIEr0 00pa3oBaHHsS — IOCTOSH-
Hasl, YCTOWYMBasi CTPYKTypa, Majo
3aBUCsIIAs OT BHELIHEI0 MHpPa, — Te-
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TIepb 4acTo 000pauyNBACTCSI HEAOCTAT-
koM. JKecTkas, meTepMUHUPOBAHHAS,
WHEPIUOHHAs OpTaHM3allUs HE I103-
BOJISICT CBOCBPEMCHHO OTCIJICXKHBATH
KOHBIOHKTYPY PBIHKA ¥ YIOBIETBO-
PATH BCe BoO3pacTaromue TpeOoBaHus
3aKa34yHuKOB 00pa30BaTEIbHBIX YCIYT
[3]. Bce aTo mpuBeno x HeoOXomu-
MOCTH TIPUBJICKaTh HMEIOIIUECT U
pa3pabaTbiBaTh HOBBIC ITOIXO/IbI B 00-
JACTH WCKYCCTBEHHOTO WHTEJUICKTA
(1), BBLAETATH HOBBIE OCOOCHHOCTH
oOpasoBarenpHOrO Tmporecca [1]. Pe-
IICHUIO 3TOW 3aa4d TTOCBSIICHBI pa-
0OTBI MHOTHX CITEIL[HAIMCTOB B 00J1ac-
TH UH(POPMAIMOHHBIX TEXHOJIOTUH U
nHpopMaTu3armu odpasoBanus [3, 4,
13, 14, 15, 16, 23].

B crarbe paccmoTpeHbl 0COOEH-
HOCTH COBPEMEHHOU 00pa3zoBaTelb-
HOW cpenbl U TpeOoBaHUs K 00yue-
HUIO COBPEMCHHBIX CIICI[HATUCTOB
JUTS pabOTHI B 00NACTH BBICOKHMX TEX-
Honoruit. IlpemnoxkeHsl HEKOTOpbIE
ITOJIXOIBI K MPEIICTABICHHUIO JICHCTBU-
TEIBHOCTH B 0a3aX 3HAHWI aBTOHOM-
HBIX OOPTOBBIX CHCTEM H peasin3aIius
9TUX 1oX0/10B B apxutekrype MOC.

1. Oco6eHHOCTHN COBPEMEHHOM
oGpa3oBaTenibHOM cpeabl Ans
NOAroTOBKM CneLuanucToB

JuHamMuka pasBHTHS 3KOHOMH-
YeCKOM, OOIICCTBEHHOM, MOJUTHYEC-
KOW >KH3HHM, MPOOJIEMBI TEXHOTECHHO-
T0, 3KOJIOTHYECKOTO, KITUMAaTHIECKOTO
Xapakrepa, BO3pOCIIMNA ypOBEHb Ha-
YKH, TEXHUKH U TEXHOJIOTHH — BCE ATH
(baKTOPHI OTKJIA/IBIBAIOT CBO OTIEYA-
TOK Ha POCCHUHCKYIO CHCTEMYy 00pa-
30BaHUs. TpaguiMOHHAas MOJeNb 00-
Pa30BaHMS MEPECTACT YAOBICTBOPSTH
TpeOOBaHUSIM K IOATOTOBKE COBpE-
MEHHOTO CIIEIHAJIHNCTa, CHOCOOHOTO
93¢ PEKTHBHO OCBAaUBATh MPEIMETHBIC
1 METalIp€AMETHBIC 3HAHUA, YMCHUA,
(dopMupOBaTh COOCTBEHHYIO TpaXk-
JAHCKYIO TIO3UIUI0 U KPUTHIECKOE
MBIIIUIEHHE, 00pa3 MUpa U LIEHHOCT-
HO-CMBICJIOBBIE OCHOBAHUS JINYHOCT-
HOTO BBIOOpA.

Hdpyrumu  cioBamu, — IPEXKHSISL
cucremMa 00pa3oBaHMs, MHOTHE JeCs-
TWJIETHS YCHEUIHO TOTOBMBIIAS IS
CTpaHbl BEICOKOKBAIH(DUIIMPOBAHHBIE
KaJIpbl, CETOJHS YK€ B 3HAYNTEIBHON
Mepe He cmocoOHa o0ecreduTh I0-

CTIDKCHHE HOBBIX 0O0pa30BaTEIIbHBIX
PEe3yJbTAaTOB B PaMKaX TPAJAUIMOHHO
MOCTPOCHHOIO COZIepXKaHusi 00pazo-
BaHUS M TPATUIIMOHHOTO 00pa3oBa-
TEJNLHOTO MpoIecca.

UToOBl JAOOUTHCSI 0OpazoBaTElb-
HBIX PE3yJIbTaTOB, OTBCYAKOIIUX HO-
BBIM 3ampocaM OOIIecTBa, HYKHBI
HOBBIE CPEJICTBA U MOCTPOCHHbIC Ha
WX OCHOBE HOBBIC TCXHOJIOTHU O0y-
yeHusi. HeoOX0AUMBIM TTOTEHIIMATIOM
B 3HaUUTEIBHOW Mepe o00IamaroT
cpeacTBa OOydYCHHS W TEXHOJOTHH
Ha ocHOoBe WMKT (uH(OpManmoHHO-
KOMMYHHKAIIHOHHBIX ~ TEXHOJOTHUH),
T.K. IMCHHO OHU CMOTYT 00CCIICYHTH
WHJIUBH/YaIN3aIHI0 00y YeHHS, a/1all-
TUBHOCTb K CHIOCOOHOCTSIM, BO3MOXK-
HOCTSM W WHTEpecaM 00y4aeMbIX,
pa3BUTHE UX CAMOCTOSITEIHLHOCTU H
TBOPUYECKHX CIIOCOOHOCTEH, TOCTYI K
HOBBIM HCTOYHUKAM Y4eOHON HHDOP-
Malliu, UCTOJIb30BaHue UH(OpMAIH-
OHHOTO MOJIEJIMPOBAHHS H3y4aeMbIX
MPOIIECCOB U 00BEKTOB U T.1I. DakTu-
YeCKH pedb MJET O CO3/JaHMU HOBOU
cpenbl 00yueHHs Ha OCHOBE CPE/ICTB
WH(POPMALMOHHBIX TEXHOJIOTUH, Ha-
MPABJICHHOW HAa CaMOCTOSITEIbHYIO
yueOHYIO JIeATeNIbHOCTb, DPa3BUTHE
TBOPYECKHX CIOCOOHOCTEH W JIN4-
HOCTH 00y4aeMbIX.

OO6pa3oBatenbHas cpena, B IIHpo-
KOM CMBICIIC, BKIIFOYACT MHOXECTBO
KOMITOHEHTOB, OCHOBHBIMU U3 KOTO-
PBIX MOXKHO BBIJICNIUTE: 00pa3oBa-
TEJIBHYIO CpEly YUCOHOTO 3aBEICHHUS,
BKJTFOYAIOIIYIO KOJJICKTHB TIperoja-
Baresiei, MCIOJb3yEeMbI KOHTEHT,
TEXHOJIOTUH OOYYCHUS, TPAIUIUU U
T.1.; pabotomareneit, (GOPMHUPYIOIIHX
TpeOOBaHUsI K CIIEIMAINCTaM Ha OC-
HOBE TOTPEOHOCTEH MPOU3BOICTBA,
JOCTYIHBIX TEXHOJOTHH, pelraeMbIX
B CTpaHe 3ajiay; CTpaHy OOyueHHs;
MOTHUBAI[MOHHBIC (DAKTOPBI U HEKOTO-
peie mpyrue. B chepe obpazoBanHms
UCIIONB3YeTCsl TIOHATHE UH(OpMAIH-
OHHO-KOMMYHHUKAITHOHHON 00pa3oBa-
tenpHOi cpeapl (MKOC) mon kotopoit
MOHUMAETCsI COBOKYIHOCTh CYOBEK-
TOB (IIpenojaBareiib, 00y4aeMble) U
00BEKTOB (ComepyKaHWE, CpEICTBa
00y4eHHsT W Y4YCOHBIX KOMMYHHKa-
uui, npexae Bcero, Ha 6a3ze UKT u
T.J.) 00pa30BaTeIBHOTO TpoIlecca,
00€CIIeYNBAFOIITIX 3¢ heKkTUBHYIO
peanu3anuio COBPEMEHHBIX 00pa3o-

40

Omkpuvimoe oopasosanue ¢ 4/2014



Oébpazosamensnasn cpeoa

BaTeJbHBIX TEXHOJIOTHH, OpPUEHTH-
POBaHHBIX Ha TIOBBIIICHHE KavyecTBa
00pa30oBaTeIbHBIX  pE3yJAbTAaTOB M|
BBICTYHAIOLIUX KaK CPEICTBO MOCTPO-
SHUSI JIMYHOCTHO-OPHCHTHUPOBAHHOM
nemarorndeckoil cuctemsl. CocTaB
U B3aMMOCBSI3b KOMIIOHEHTOB WH-
(hopMamOHHO-KOMMYHHUKAITHOHHOM
00pa3oBaTeIbHON Cpenbl  JTOJDKHBI
UMETh THUOKYIO CTPYKTYpYy U (yHK-
[IMOHAJ, aTalTHPYIOIHEeCcs K 0COOCH-
HOCTSM KOHKPETHOTO KOHTEHTa Cpe-
JIbl, TOTPEOHOCTSM M CIIOCOOHOCTSM
oOyJaeMsbIx [4, 5].

JlaHHast  TpakTOBKa  MO3BOJISET
copmupoBark TpeOOBaHHSI K IOA-
TOTOBKE CICIHANIICTOB M 3TO OyAeT
crienaHo Hipke. Js BBIABICHMS (ak-
TOPOB, YCJIOBHH, MPOUCXOASAIINX IIe-
pEMEH, OKa3bIBAIOMINX BIHSIHHC Ha
TIOATOTOBKY COBPEMEHHBIX ~CIICIHa-
JINCTOB, HEOOXOAMMO paccMarpuBaTh
00pa3oBaTeNbHYI0 Cpely B MIMPOKOM
CMBICIIE€ ATOTO MOHATHS. DTO 00yCIIOB-
JICHO B3aMMO3aBHCUMOCTBIO BCEX CTO-
POH >KU3HH COBPEMEHHOTO YETIOBEKA.

Crnemyer OTMETHTH, YTO B OOJb-
IIMX OpraHu3alysiX, KOPIOpPaIMsIX
HAKaIUTUBAIOTCSA  OOMBIINE OOBEMEI
uHpopmanuu. Hampumep, B mpous-
BOJICTBEHHOM JICATEIBHOCTH STOT POCT
0OyCIIOBIICH YBEIHMYCHHEM OOBEMOB,
YCIO)KHEHHUEM BBIITyCKAaeMOM MPOIyK-
MM, UCTIOJIB3YEMBIX MaTepHaIOB, TEX-
HOJIOTUYIECKOTO O00OpYIOBaHUS, pac-
IIMPEHUEM BHEIIHUX M BHYTPEHHHUX
CBs3€ll DKOHOMUYECKHX OOBEKTOB M
T.1. B 00macTi KoMMmepIm poct 00b-
eMOB 00pabarsiBaeMoOil MH(pOpMAIUN
CBSI3aH C BO3pacTaHUEM KOHKYPEHIIMU
U TNPOHUKHOBEHHWEM HAa POCCUHCKHIA
PBIHOK HMHOCTPAHHBIX ITOCTABIIHKOB.
Jnst pemieHuss mpoOGiemMbl  OOJBIINX
00beMOB MH()OPMAITHH, B KOHIIE MPO-
IIJIOTO CTOJIETHUS, BOSHUK TEPMHUH «YTI-
paBiieHHE 3HAHUSIMU», TOJ KOTOPHIM
TTOHUMACTCS COBOKYITHOCTH B3aWMO-
CBSI3aHHBIX TIPOIIECCOB, 0OECHedHBa-
IOIINX CO3JIaHUE, PacHpOCTpPaHEHUE,
00paboTKy M WCIONB30BAaHUE HMMEIO-
ITUXCS CBEACHHI Ha BCEX dTarax >Ku3-
HEHHOIo IMKJa opraHu3auuu. B Ha-
CToAIIIee BPEMs TPOIIECC YIPaBICHHS
3HAHWAMH BHEIPSAETCS B OOJIBIINHCTBE
KPYIHBIX OpraHu3anuii.

[MomBomst WTOT PacCMOTPECHHIO
0COOEHHOCTEH Pa3BUTHSA COBPEMEH-
HOTO MHpa, CJEAyeT IOMYEePKHYTh

OTPOMHYIO pOJIb UH(POPMAIHOHHBIX
TEXHOJIOTHH, KOTOPYIO OHH HIPAIOT
BO Bcex c(hpepax COBpeMEHHOM JKU3HH.
B skoHOMHKE HUX NpPUMEHEHHE JaeT
MIOJIOKUTSILHBIN SKOHOMMYECKUN
3G GEKT W MOJOKHUTEIBHBIA TPOU3-
BOJICTBEHHBIH pe3ynbrar. B pa3BuThIx
CTpaHaX HJCT MEePEeXOl K IKOHOMHKE
3HAHUH.

2. Tpe6oBaHUA K NOArOTOBKE
COBpPEMEHHbIX CMeLuarnucToB

Kak 1 Bo MHOrux o0iacrtsix COB-
PEMEHHOTO 00IIeCcTBa, B CHCTEME BbI-
cIero 00pa3oBaHUs IIPOUCXOIAT TITy-
0okue npeodpa3oBaHusi, 00yCIOBIICH-
HBIC PsIJIOM (PAaKTOPOB SKOHOMHYECKO-
r0, TEXHUYECKOTO, MOJUTHICCKOTO U
JlyXOBHOTI'O Xapakrepa. Tak nepexon K
9KOHOMHMKE 3HaHUH XapaKTepu3yeTcs
HE TOJIKO POCTOM WHBECTHIHI B BBI-
COKHEC TCXHOJIOTHUHU, HO U H3BMCHCHUEM
TpeOOBaHUII K COBPEMEHHOMY CIie-
muanucty. CTpeMHTEIbHOe pa3BUTHE
TEXHOJOTHH ¥ WHTCHCHU(DHUKALUSA HH-
(OpPMaAIIMOHHOTO TOTOKA TIPUBEAET
K TOMY, YTO BBIITYCKHUK IIKOJBI N
By3a 2012 roma yxxe B 2025 romy Oy-
JIET UCTI0NIb30BaTh TAKUE TEXHOJIOTHH,
KOTOpBIE CEroNHs eIle Jaxxe He U300-
PETEHBI, U IJId TaKUX ueneﬁ, KOTOPbIC
elle He U3BECTHBI HAIIUM COBPEMEH-
HuKaM [12].

K umcny BakHeWmmx (akTopos,
OIIPECIAIONINX HOBBIC TpeOOBaHUS
K pesyisraraM o0pa3oBaHUs, OTHECe-
HbI TUHAMUYHOC PA3BUTHUE SKOHOMMU-
KH, POCT KOHKYPEHIIUH, COKpallcHHE
chepbl HEKBATU(PHUIUPOBAHHOTO H
MaJIOKBaIM(UIMPOBAHHOTO  TPY/a,
n1yOOKHME CTPYKTYPHBIC W3MEHEHHMS
B cepe 3aHATOCTH, ONpPEACIISIONINE
NOTPEOHOCTh B TOBBILIICHUH CBOCH
KBATU(DUKALUK M  TIEPEIOArOTOBKE
paboTHHKOB, pocTe uX mpodeccho-
HaJIbHOW MOOMJIBHOCTH.

OtH HOBBIE TpeOOBaHMsI 00YCIOB-
JIMBAIOT W3MEHEHHE MpeICTaBICHUN
O CYIIHOCTH TOTOBHOCTH YEJIOBEKa
K BBIIOJHEHUIO MPO(eCCHOHAIBHBIX
¢byHKIME W commanbHBIX poneir. C
TOYKH 3PEHHUs BBICIIETO Tmpodeccu-
OHAJILHOTO 00pa30BaHUsI U3MEHEHUE
TOTOBHOCTH K IpodeccnoHanbHON
JeSTENILHOCTH — 3TO TPEK/IE BCEro:

* TOTOBHOCTP M yMEHHE Herpe-
PBIBHO YYHTBHCS; «YMEHHE YUHTHCS»

BBICTYIIA€T OJAHUM M3 DJIABHBIX YC-
JOBHH TOBBITICHUS 3(deKTuBHOCTH
OCBOCHHUSI HOBBIX 3HaHUM, YMEHUU U
(bopMupoBaHKs KOMIETEHINH, 00pa-
3a MUpa U XapakTepa CHelHaIncTa.

¢ KoMMyHHKaTHBHBIE  CHOCOO-
HOCTH (COTPYAHUYECTBO, IIOCTPOCHHE
JMaJiora, 3amuTa Tepex HHpopma-
IIMOHHOM  MAaHMIMYJSIUEH, yMeHue
paspemieHnsi KOH(IMKTHBIX CHTYya-
LU{, TPHU3HAHUE CBOOOIBI U OTIH-
Yus JPYTUX JIEOAEH, TONEePaHTHOCTS).
3T0 O7HO M3 BaXKHBIX TPEOOBaHUI B
COBPEMCHHOM MHOTOHAL[OHAIEHOM,
MHOTOYKJIaTHOM MHUpE.

* CrocoOHOCTh K JIOTHYECKOMY,
AQHAMTUYCCKOMY, KPHUTHYECKOMY |
KOHCTPYKTHBHOMY MBILUICHUIO, TIPH-
HSITHIO OTBETCTBEHHBIX pEIICHHH;
aKTUBHOE Y4acTHE B MHHOBAI[HOHHOM
JeATeIbHOCTH.

* CrocoOHOCTb K OBJIAJICHUIO HO-
BBIMH TEXHOJIOTHSMH ACSTEIEHOCTH
B cBocil mpodeccronanbHO cdepe,
3HAQUUTEJIFHOE YBEJIWYEHHE YpPOBHS
CaMOCTOSATENIBHON JCSATEIBHOCTH |
TOTOBHOCTH K IIPHHATHIO PEILCHUH.

* Osinagenue MHMOPMAIIMOHHBI-
MH M KOMMYHUKAI[HOHHBIMH TEXHO-
JIOTHSIMH BOOOIIE ¥ B CBOCH mpodec-
CHOHAJIBHOW chepe B UaCTHOCTH.

» Qusnyeckas MOATOTOBKA |
NICHXUYECKasi BBLICPIKKA, 310POBbE,
rapMOHHU3AIMS C OKPYXXAIOUIUM MH-
pom. JlaHHOE TpeOGOBaHHE IO3BOJIUT
n30exarb U pemnars NpooIieMbl Tyma-
HUTAPHOTO U JKOJIOTHYECKOTO XapaK-
Tepa.

BricTpoe m3MeHeHne conepKaHus
U Xapakrepa 1npogecCHOHAIBHON Jie-
STEIBHOCTH, CBA3aHHOE C BHEJPCHU-
€M HOBBIX TEXHOJOTHH TpeOyeT MHO-
ro YpOBHs KBaJH(UKAINH, OCHOBBI
KOTOPOIl 3aKJIa/IbIBAfOTCS B OOIIEM U
npo(heCCHOHATBHOM — 0Opa30BaHUM.
3HaHMs, YMEHHs, CIIOCOOHOCTH, KO-
TOpBIC JI0 HEJAaBHEr0 BPEMEHH Tpa-
JUIIMOHHO CYMTAJINCh OCHOBOHM TOU
wim uHOW mpodeccun, ceiyac yxe
HE MOTYT 00eCHEeYUTh FOTOBHOCTH K
¢ dexTrBHON  mpodeccroHaabHOMI
JeATeNIbHOCTH. MOXXKHO CKa3aTh, 4TO
KOMITCTCHTHOCTHBIH IOAXOJ SIBIISCT-
Cs CIEICTBHEM HOBOH 3KOHOMHUKH H
«HOBOTO TIOJIXO/a K YEJIOBEYECKUM
pecypcam».

Vkazannele TpeOoBanus [12] k
COBPEMEHHBIM CIIe[HaIncTaM, ¢Gop-
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MHUPYIOT BEKTOPBHI OOHOBJICHHUS BBI-
CIIEro MPOQEeCCHOHATHFHOTO 00pa3o-
BaHUsSA, CPENCTBA U CIOCOOBI TOCTH-
JKEHUS HOBBIX LIEJICH:

° MOBBIIICHUE KauecTBa BHICIIIE-
ro obOpa3zoBaHHs 3a CUET Iepexoaa
HA YPOBHCBYIO CHUCTCMY WM BBCICHUS
®I'oC BIIO;

* (KOHBEPTUPYEMOCTB»  TIOIY-
YCHHOTO 00pa3oBaHMs, T.e. €r0 MO-
OUJILHOCTD U aJallTUBHOCTH K HOBBIM
TpebOBaHUsIM, OPUSHTAIIHS Ha TIOJTO-
TOBKY CITCI[HAJIUCTOB «3aBTPAIIHETO»
ITHS, TOTOBBIX Pa0OTaTh B YCIOBHAX
WHHOBAITMOHHOW SKOHOMHUKHU (PBIHOK
Tpyda HYXIAeTCsl B CIICIUAIUCTAX,
00ITaTafoNMX MEeXIUCIUILTTHAPHEI-
MU 3HAHHSIMH, YMEIONIMX OBICTPO
nepenpomwIMpoBaTbCsi, NPUHUMATH
2 GEKTHBHBIC U OTPaBIAHHBIC peIlie-
HUS B JTWHAMHUYHO MEHSIFOIIMXCS yC-
JIOBHSIX, Pa0OTAaTh B IMOJIUKYJIBTYPHBIX
Cpemax | T.1.);

* moBblicHHE  (YHIAMEHTaIb-
HOCTH W IEJOCTHOCTH BBICIIETO
po¢heCCHOHANBEHOTO 00pa30BaHUs B
YCIIOBUSAX TMOCTOSIHHOTO POCTa YPOB-
HsI HAYKOEMKOCTH TEXHOJIOTUH COBpe-
MEHHOTO TIPOM3BOJICTBA, €O aBTOMa-
TH3AIUU U T.1.;

* OTKpPBITOCTh CHUCTEMBI 00pa30-
BaHUS IS JIMYHOCTH, TOCYIapcTBa
M 00IIeCTBa;

* pa3BUTHE COBPEMEHHOW cHCTe-
MBI HETIPEPBIBHOTO TMPOPECCHOHAIB-
HOTO 00pa3oBaHusl, YBEITUUYCHHE JTOJIH
CaMOCTOSITCIILHOU pabOThI CTYICHTOB
JUIA TIONYYCHUS 3aIlUTaHUPOBAHHBIX
PE3yIbTaTOB;

* CMCHA HJICOJIOTUU 00pa30BaHUs
OT TIepeIadll «TOTOBBIX 3HAHUID K Jie-
SATETLHOCTHON HJIEONIOTHH  (POPMHU-
pOBaHUsI KOMIICTCHIIUH, HAIlpaBIICH-
HOCTH OOpa30BaHUS Ha CTAaHOBJICHUE
OOIIEKYIBTYPHBIX IIEHHOCTEH U KOM-
METCHIIMI;

e opueHTanus o0Opa3oBaHUS Ha
CO3/IaHMe MAKCHUMAaJIbHO OJIarOmpHsT-
HBIX YCJIOBUH JIJIs1 CaMOPa3BUTHS, Ca-
MOOTIPEACTICHHUS 00YJaIOIIIXCS, TI0C-
TpOEeHHS COOCTBEHHOUN MHIUBUIY b~
HOW 00pa30BaTeIbHOI TPACKTOPUH;

* Tepexoll OT MPEHMYIIECTBCHHO
MMACCUBHBIX HH()OPMAITHOHHBIX (HOpM
K aKTUBHBIM popMam U MeToam o0y-
YCHHS, CITIOCOOCTBYIONINX Pa3BUTHIO
TBOPYECKUX M TIPOEKTHBIX CIIOCO0-
HOCTEH 00y4aeMbIX;

° BHCIPCHUC HOBBIX 0O0pa3oBa-
TEIBHBIX TEXHOJOTHH, aKKyMYIUPY-
FOIIMX  TICHXOJIOTO-TIeIarornuecKue
3HAHUS O 3aKOHOMEPHOCTSIX Y4eOHOM
JIEATEILHOCTH M BO3MOKHOCTSX COB-
peMenHbIx [ T-TexHonmoruii;

° W3MCHEHHC pOJH BY30BCKOTO
nperogaBaressi (OH B OoNbIIed cre-
TeHW KOHCYJBTAHT, TOMOIIHUK, ThIO-
TOp).

CoBpeMEHHBIN CHENUAINUCT J0J-
JKEH TOTOBHUTHCS K TPYAYy C y4ETOM
0COOEHHOCTEH, HaKJIaJ{bIBaeMbIX
BceMH c(epaMu COBPEMECHHOW JKU3-
HU. TpeOoBaHUs, TPEABIBISIEMbIC
COBPCMCHHBIM OOIIECTBOM K WH-
(hopmManmoHHOM KOMITETEHTHOCTH
CTIEIUAINCTA, TOCTOSHHO PACTyT.
HNupopmanmoHHasT KOMIICTCHTHOCTH,
KaK KOMITOHEHT TpodecCcHOoHaTbHOM
KOMIIETEHTHOCTH CIICIIHAIMCTa, MO-
xKeT ObITh C(OpPMHUpOBaHa yepe3 He-
MIPEPBIBHOCTD, MTPEEMCTBEHHOCTD HC-
MOJIb30BaHUsI YMEHUU PaOOTHI B WH-
(hopMaIOHHO-KOMMYHHUKAIUOHHOM
00pa3oBaTeIbHON cpele TpU H3yde-
HHMH BCEX JUCHMILINH.

Oco0oe 3HavueHHEe HMeEEeT CIIOo-
COOHOCTh OYIYIIMX CIEIHAINCTOB
CaMOCTOSTENILHO IOJy4arh mpodec-
CHOHAJIBHO-3HAUUMYI0 HH(OpPMAIIHIO
00 M3yJaeMbBIX OOBEKTaX W3 pa3ind-
HBIX HH(POPMAIHOHHBIX HCTOYHHKOB
U UCIOJIb30BaTh €€ JUJIsl PCIICHUS
pasHoro poma mpobmeMm. Peanmszanms
9TOM 3amaud Tpedyer chopMHUPO-
BaHHOCTH CICHU(PUUCCKUX YMCHUHI
M HABBIKOB CHUCTEMHOIO IOAXOJA K
TIOMCKOBOHM  JIEATENBHOCTH B  ce-
pe ammapatHbIX H IPOrPaMMHBIX
cpeacTB MHPOPMATHKHA. DTO BO MHO-
TOM CIIOCOOCTBYeT (HhOPMHUPOBAHHIO
“H(POPMALMOHHOTO MHUPOBO33PCHUS,
Pa3BUTHIO CHUCTEMHOTO MBIIIICHHUSA,
OpHEHTAIlMH B Macce MPOrpaMMHBIX
cpencTB M BbIOOpe KoH(uUrypauuu
KOMITBIOTEpa, HEOOXOAUMOTO IS pe-
IIeHNs cBouXx 3ajad. OJHUM U3 BaK-
HBIX IyTCH PEUICHUS COBPEMEHHBIX
3a7a4 SIBJISICTCS HCIIONb30BaHUE HH-
(hOpMaIMOHHBIX TEXHOJIOTHH, obec-
MEYMBAIOIINX IOYTH MIHOBEHHOE
MTOJKITIOYCHNAE K JIFOOBIM 3JEKTPOH-
HbIM HH(GOPMAIMOHHBIM MacCCHBaM,
MOCTYMAIONIUM M3 MEXIyHAPOIHBIX,
HAITMOHAJIBHBIX U PETHOHATBHBIX HH-
(hOPMALIMOHHBIX CHCTEM M HCIIOJb-
30BaHME UX B MHTEPECax YCICIIHOTO

peuieHus 3aaad. Jlns mpaBUIBHOTO
(dhopmupoBaHUs, HCTIOTb30BaHMS,
nepeayd TEXHOJIOTHH HEeoOXOaNMMO
UX KOPPEKTHOE OMHCAHUE C UCIIOJIb-
30BaHMEM COOTBETCTBYIOIINX SI3BI-
KOB. SI3BIK ONUCaHUSI TEXHOJOTMHU —
9TO OJIHO W3 CPEJCTB HM300paKECHUS
WHTEIUICKTYaTbHOM CYIITHOCTH TEXHO-
JIOTUH JUISI €€ aHaln3a, COXPaHECHUS
U TIPCICTABJICHUS ISl UMYIICCTBEH-
HOW TIpUHAICKHOCTH aBTOpa. Kpome
OTMCAHMSI TEXHOJOTUH HE0OXOAUMO
MPEJCTABJICHUE 3HAHUA W3 MHOTHX
oOmacTel A YCHEUTHOTO PEIICHHS
3aJa4 B aBHAKOCMHYECKOW TEXHUKE
U JPYIHX TEPCICKTUBHBIX HaIpaB-
Bonpocsl mpepcraBieHus
3HAHUI SBISIOTCS BaKHBIMH U IS
3¢ GEKTUBHOTO UCIIOIB30BaHUS HJICK-
TPOHHBIX CHCTeM OOYYCHHS, Cpenu
KOTOpBIX Hambonee BOCTpeOOBaH-
HBIMHU SIBJISIFOTCSI MHTCIUICKTYaJIbHBIC
obyuarorrue cuctemsr (MOC).

JICHUAX.

3. HekoTopble noaxonbl
K npeacTaBrieHUIo
OeNCTBUTENbHOCTU

B cymectByrommux HMOC mpe-
00JalaloT  METOABI  ITPEACTaBICHUS
3HAaHWI, OPHEHTHUPOBAHHBIC Ha al-
TOPUTMHUYECKUI TMOJX0/ K PEIICHUIO
3amay oOyueHms. B pabore [17] B
HNOC wucnone3yercss HMHTETPHPOBAH-
HBII NOAXOXA K IIPEICTaBICHUIO 3Ha-
HUH, B OCHOBE KOTOPOTO HaxoJsTCs
JIOTHYECKass W CeTeBas MapagurMbl
npejacTaBieHuss 3HaHuil. J{aHHBII
MOAXOJ, ITO3BOJISIET paccMaTpHUBaTh
MMOHATHE KaK KJacc BCEX OOBEKTOB,
00JIalatoNX OJMHAKOBBIM HA0OpOM
npuzHakoB [7, 20]. B kauecTBe Takux
00BEKTOB MOTYT BBICTYHATh Oojee
y3KUe TOHSTUS (TIOKIACChI), JTHO0
€IMHUYHBIE OOBEKTHI — IK3EMILISPHI.
B paccmarpuBaemsix MOC [17,18,20]
BCce OOBEKTHI Kilacca pPaBHOIIPABHBI,
T.e. 10001 OOBEKT KJlacca B paBHOU
Mepe MOXKET CIYXHTb €ro IpeiacTa-
BuTeneM (mpumepom). Mepapxus mo-
HATHA CTPOUTCS OT 3JICMEHTapPHBIX
00BEKTOB (PK3EMIUIAPOB) K KIIaccam,
KOTOpbIE B CBOIO Ouepelb SBISIOT-
csi oobekTamu Merakiaccos. B MOC
MOHATHA JIFOOOW CTENEHW OOIIHOCTH
HMEIOT OJIHY U TY XK€ CTPYKTYypY (Ape-
BOBHUJIHYIO), KaK B TAKCOHOMISIX [7] —
32  WCKIIOYEHHEM  DJEMEHTapHBIX
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00BEKTOB, KOTOPBIC, B CHIIy CBOCH
MPOCTOTHI, CTPYKTYPHl HE HMEIOT. B
NOC mnoHATHS HE 3aBUCAT OT OCO-
OcHHOCTEH 00y4aeMoro: ero Hempo-
¢uznonorun, 0COOCHHOCTEH BOCTIPH-
ATHSI, (OPMHPOBAHUSI MBICIEHHBIX
00pa3oB, AyXOBHBIX LIeHHOCTCH. Bee
9TO YIIPOIIALT ITOIXOIBI K 00YICHHIO,
CTPYKTYpHU3allMI0 3HaHWK 00 yd4eb-
HBIX O0OBCKTaX U MO3BOJIAET pEIIaTh
IIMPOKHHA KPYyT 3a/1ad C HMCIOJIh30Ba-
HUEeM (OPMANBHBIX, AITOPUTMHYEC-
KHX MPOLEAYP.

CoBpeMeHHass o0Opa3oBaTeibHas
Cpena sIBIISETCS He TONBKO ObICTpOMe-
HSIIOIICHCS, HO U BBIJIBUTACT HOBBIC
TpeOOBaHUS K OpPTaHU3AIUHN peIlie-
HUS 33729 yNpaBieHUs OOydeHHEM.
B uucno takux 3amad BCe yaiie cra-
JU TIOMAAaTh 3ajadd, TpeOyromme
HCIIONB30BAHUS TAaKUX YeJIoBeYeC-
KHX MEXaHHU3MOB KaK TBOPYECTBO,
OBICTpOE peIICHHEe, pPACTIO3HABAHHE
HOBBIX cuTyauui. Peanuzamnus stux
MEXaHH3MOB BO3MOXKHa B paMKax
KOTHUTHUBHOTO TIOAXOMa, OCOOCHHOC-
TBIO KOTOPOTO, B paMKax HHTEIJICK-
TyallbHBIX OOYYalONIMX CHUCTEM, SIB-
JIETCS PeIICHUE TPAIUITHOHHBIX IS
HCKYCCTBEHHOTO HMHTEJUIEKTa MpPO-
OJeM METOIaMH, YYHUTHIBAIOIIMMHU
KOTHUTUBHBIC AaCIICKTHI, B KOTOPHIC
BKJIIOYAIOTCSI  MPOIECCHl  BOCHPHU-
SITHSI, MBIIIUICHUS, TIO3HAHUS, 00BsIC-
HEeHUs U oHUMaHusl. KOorHUTUBHBIN
MOJXOJl B OOJIACTH MCKYCCTBEHHOTO
MHTEJUICKTA aKIICHTUPYST BHUMA-
HHE Ha TpoIeccax IPeICTaBICHUS
3HaHUH, UX XpaHeHUus, o0paboTkH,
HWHTEPIPETAIUH U POU3BOJCTBE HO-
BBIX 3HaHUN. Tako# MoAXod K IOaae-
P)KKE TPUHATHS pEIIeHUH OPHEHTH-
pOBaH Ha TO, YTOOBI AKTUBU3UPOBATH
MBICITUTEBHBIC TIPOIECCHI CyOBEeKTa
U TIOMOYb eMy 3a(UKCHPOBAaTH CBOE
npecTaBieHne IpoOiieMHON obiac-
TH B BUAE (HOpMaIbHON, CyOBEKTUB-
HOM MOJIEIIH.

B coBpeMeHHBIX 00NacTsix o00-
pa3oBaHUS IS TPUHATHS PEIICHUN
B YCJOBUAX AePUIMTAa TOYHOH KO-
JIMYECTBCHHONH WH(pOpPMAIUK  aHa-
JUTHKHA, JKCIEPTHl W CICIHAIHACTHI
BBIHY’KJICHBI OITPAThCs Ha COOCTBEH-
HBI OMBIT U MHTYHIUIO, (GOPMHUPYS
CYOBCKTHBHYIO MOJETHh CHTYaIUH,
OCHOBaHHYIO Ha JKCIEPTHBIX OIICH-
kax. J{ns peuicHus 3a1ad aHaIHM3a U

MTOJICPKKU TIPUHSTHS PEIICHUH B Ka-
YECTBE TaKOH MOJEIH YacTO UCIIONb-
3yeTcs METOIOJIOTHS MOICTTHPOBAHUS
KOTHUTHBHBIX KapT. BriepBeie TepMuH
«KOTHUTHBHAs KapTay MOSBUJIICS B pa-
00Te BBLIAIONIETOCS aMEPUKAHCKOTO
TICHXO0JIOTa, PE/ICTaBUTEIsI HeoOnXe-
Buopusma D.Tonmena « KorHuTuBHbIE
KapThl y KpbIC U denoBekay (1948) u
OIIpEEIISI MOJICJIb Ul OpPUECHTAIUU
B mpoctpancTe [23]. CoycTs mouTH
30 ner P. Akcenmwpon [22] cTtam wuc-
IOJIb30BATh 3TOT TCPMHUH ST MOJICITH
MIPEJICTABIICHAS 3HAHUN JKCTIIEPTOB O
IUIOXO OIpEJeNIeHHBIX JAMHAMHUYec-
KuX cutyanusx. C MOMOIIBIO KOTHH-
THUBHBIX KapT MOTYT PEIIaThCs 3a/1a91
CTPYKTYypHU3aIlMH IUIOXO OIpEe/eIieH-
HOW IIpeIMETHOH o0yacT, moiryye-
HHUE Ka9eCTBEHHBIX IIPOTHO30B Pa3BU-
THSl CUTYaIllH, BBIPAOOTKA PEKOMEH-
JIalMii 10 YIIPaBICHHUIO CUTYalHeH.

B xauecTtBe Monmenm TpeACTaB-
JIEHUS 3HAHUH OJKCIepTa, KOTHH-
THUBHAsl Kapra IpeJCcTaBisieT coOou
OTHOPOIHYI0 CEMaHTHYECCKYIO CETh,
B KOTOPOH MHOXECTBO (HaKTOPOB
(cymrHoOcTel) CBSI3aHBl IPUYUHHO-
CIIEICTBCHHBIMH OTHOIIICHUSIMH ABYX
TUIIOB: TIOJIOKUTENbHAS U OTpHUIIA-
TesbHAs  cBs3M.  [losoxkurenbHas
CBs3b MEXKIY (aKkTOpamMH O3HaJacT,
4TO yBeludeHHe (aKTopa MPUUHUHBI
MPUBOJUT K YBEIUYCHHUIO (hakTopa
CIEICTBUS, a TPH OTPUIATCITHHON
CBS3M — yBeNW4eHHe (paxkropa mpu-
YUHBI yMEHbBIIACT 3HaUeHHE (akTopa
cnenctus [8,9]. KornutuBHas kapra
MIPEICTABISACTCS] OPUEHTUPOBAHHBIM
rpadoM ¥ UMeeT BU:

G =<U,R>,

rie

U= {uy,u,,...,u,} — MHO)KECTBO KOHIIEIITOB;
R — HedeTKoe NPHUYHHHO-CIECACTBEHHOEC
OTHOLICHUE Ha MHOXeCTBe U.

CrpouTtcst KOTHUTHBHAs KapTa ¢
TIPUBJICYCHUEM HKCIEPTOB M BKIIO-
yaer nBa stama. Ha mepBom srame
SKCIEPTaMHU BBIJECIAIOTCS MHOXKECTBO
koHIenToB ((pakropoB) curyanwuii (U)
1 TIPUYMHHO-CIIEICTBEHHBIE OTHOIIE-
Hus (R) 11 TOCTPOEHHs] KOTHUTHB-
HOH kapTel. B xome BTOpOro srama
OCYIIECTBIISICTCA  IapaMeTpHU3aLus
KOTHUTUBHOM KapThl, KOTOPas 3aKJI0-
YaeTcst B OKCIIEPTHOM OIIPE/ICICHUN
ImKad CHJIBl TPHYHHHO-CIIECTBEH-

HBIX CBs3ed Mexay (akropamu u
KA 3HAYCHUN (PaKTOpPOB.

B 3aBucumocTH OT THMa KOTHH-
TUBHOU KapThl [8,9] ucnonb3yrorcs
pa3Iu4YHBIE  CHOCOOBI  M3MEPCHHS,
OTJIMYAIONTUECS] TOYHOCTHIO IKCIIEPT-
HOTO M3MEPCHUS XapaKTePUCTUK KOT-
HUTHBHOHN KapThl, U Pa3IWYHbIC WH-
TEepIpeTaluyd BECOB YT W 3HAYEHUH
(haKTOPOB KOTHUTHUBHOMN KapTHI.

B xauecTBe OCHOBHBIX CIIOCO-
00B W3MepeHHs 3HAYCHUH (hakTopoB
U CHIBl CBS3CH pPaccMaTPUBAIOTCS
[8,9]: 3HakoBOE, KOIMYECTBEHHOE, Ka-
YECTBEHHOE M HEYETKOE M3MEPEHHUS.
B 3aBucumMocTH OT HCHONB3yEMO-
ro crmocoba W3MEpEeHUs BBIICIIOT-
Csl CIEAYIOINUe BUIBI KOTHUTHUBHBIX
KapT: 3HAKOBBIC, KOJIUYCCTBEHHbIC,
Ka4eCTBCHHBIC U HEUYCTKUE KOTHUTHB-
HBIE KapTHl.

J1Jis BECOB IyT U 3HAUCHUI (PaKTO-
POB CHTyalliy B KOTHUTHBHBIX KapTax
HCIIONIB3YIOTCS JIBE CICAYIOIINUE HH-
TepHpeTaluu: BeC Ha Jyre XapaxTe-
pHU3yeT CTENeHb HEONPENEICHHOCTH
CYIIIECTBOBAHMS  MPUYUHHO-CIIE/IC-
TBEHHOT'O OTHOIICHHS MEXTY (haKTo-
pamu, ¥ BeC Ha Iyre XapaKTeph3yeT
ko3 durent nepenayn. B coorerc-
TBUU C DTHMH MpPU3HAKAMHU MOXKHO
BBIZICNIUTD JIBa Kjacca KOTHUTHBHBIX
KapT: JNEeTePMUHHUPOBAHHBIE W HEe-
TepMUHHpOBaHHBIC. [Ipu 3TOM, IS
Ka)XJIOTO KJIacca, ONPEICIIIOTCS Clie-
JIYIOIIME BUABl KOTHUTHBHBIX KapT:
3HAKOBBIC, KOJIMYCCTBEHHBIC, Kauec-
TBEHHbIE W HEUYETKHE KOTHHUTHBHBIC
KapThl.

C HCIoJIh30BaHUEM KOTHUTHBHBIX
KapT, Ha OCHOBE METOJIOB WX aHAIIN3a,
BO3MOJKHO peIIeHNEe MHOTHX 3ajad.
Crnemyer OTMETUTb, YTO JJIsl aHAIH3a
Ka)XJIOTO BHJIa KOTHHUTHBHOW KapTHI
HCIIONIBE3YIOTCSI CBOM METOJBI aHaJIH-
3a. B nemom, i aHanmi3a KOTHHTHB-
HBIX KapT W TOAICPKKH TMPHHATHUSL
pENIeHU IPUMEHSIOTCS CIIETYIOIINE:
aHaIU3 BIUSHUN, aHAIHU3 JIHHAMU-
KA W3MEHECHHUS COCTOSHHS (IIPOTHO3
Pa3BUTHS CUTYAIlMH); aHAJIN3 yCTOM-
YUBOCTH; CIICHAPHBIN aHAJN3; MTOUCK
YIPaBISAIOIINX BO3AECUCTBUN; MOM-
JIep’KKa OOBSICHEHHH; OIEHUBAHUE W
HWHTEPIPETAIHS IPOTHO30B PA3BUTHS
curyanuu [9].

IIpu cozganmm 6onbIIKMX 6a3 3Ha-
HUH MOTYT BO3HHMKATh OIIUOKH TPHU
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ONHMCAHUU JIEHCTBUTENBbHOCTH. JlIst
CHIDKCHHS BEPOSTHOCTH OINMHOOK B
OTIMCAHUM TPEIMETHOU OONIacTH Iie-
J1IeC000pa3HO HCIOIB30BaTh BCIIOMO-
raTeNbHbIC WHCTPYMEHTHI, KakK It
CO3JaHMs HOBBIX ONMHCAHUI 3IeMeH-
TOB JCUCTBUTEIBHOCTH, TaK W JUJIS
aHamM3a CyMIECTBYIOMHUX. MeTomoM
MOJIEITUPOBAHUS CUTYAIHH, TPEIMET-
HBIX 00JacTell, B paMKax KOTHHTHB-
HOTO ITOJIX0/a, ABJSAIOTCS ceTH [letpu.
OHM TpeaHa3HauYeHBb! IS MOJCIUPO-
BaHUSI CHUCTEM, COCTOSIIUX M3 MHO-
JKECTBa B3aUMOACUCTBYIOIIHUX IPYT C
JpyroM KOMIOHEHT. B kadecTBe KOM-
ITOHCHT MOT'YT PacCMaTPUBATHCS BEP-
[IMHBI-CYITHOCTH TPEJMETHOH 00-
macTu. B omHOM M3 MOAX0I0B K Mpo-
CKTHPOBAHUIO ¥ aHAIM3Y Pa3IHIHBIX
cucreM, cetu IleTpu ncmonp3yroTcs,
KaK BCIIOMOTATEIbHBIII HHCTPYMEHT
aHaJIN3a CYIICCTBYIOIIUX crcTeM (0a3
3HAHHHN).

[Ipu co3maHny HOBOTO ONMCAHHSA
MPEMETHOM 00aCTH HCIIONB3YCTCS
JIPYTOH TIOIXOJ, TIPU KOTOPOM TIpEIi-
MOJIaraeTCsl  MOCTPOEHHE  MOIETH
MPEMETHOM 00JIacCTH cpa3y B BHIC
cetu lletpu, a 3arem cerb Ilerpu
mpeobpa3yeTcs B OMUCAHUE MPEIMET-
HOW o0nactu, Hampumep, B opmare
WHTETPUPOBAHHOTO METO/a TIpel-
crasienus 3Hauui [19]. Cets lleTpu,
MOJCITUpYIoIas (PparMeHT OMHUCAHUS
MIPEIMETHOM 00JacTH, TpeICTaBICHA
Ha puc. 1. IToctpoennas cetpb IleTpu
TEHeph MOXKET HCIIOJIL30BATHCS IS
aHaIM3a MOJCIUPYEMOTo (parMeHTa
poOIeMHO# 00JIacTH, B JAHHOM CITy-
4yae — MHOXECTBA yUCOHBIX 00BEKTOB
Ut (OPMHUPOBAHUS (PparMeHTa KOM-
nereHiuu [17].

Mogens cetu Iletpu sBisieTcst
ACHHXPOHHOM W CIIY)KUT JUIS 0TOOpa-
JKEHHS W aHalIu3a MPUYUHHO-CIIENIC-
TBCHHBIX CBsI3¢il B cucteme. J{ist mpu-
BS3KH K OIIPEIEICHHBIM MOMEHTaM
BPEMEHHU TeX MM WHBIX MEPEXooB B
CHUHXPOHHBIX CHCTEMaX HCIOJIb3YIOT-
cst coObITrs. [lepexompr M3 COCTOSHUS
B COCTOSIHUSI CUHMTAIOTCSI «MTHOBEH-
weiMu». Cetp Iletpu [6,11] umeer
YeThIpe 0a30BHIX 2JIEMEHTA: MTO3HIINH,
Mepexoapl, Ay U METKU ((QHUIIKH).
Hanpumep, ans  MopeiaupoBaHUs
OJIOK-CXEMBI aJTOPUTMA PEIICHUS 3a-
Ja4u ceThio [leTpu y3mbl 6I0K-CXeMBbI
MPEJCTABIISIOTCS T[EPEXOJaMH  CETH

—

(s3)

~,

[s0 )

.

J

Puc. 1. Cemw [lempu, mooenupyrowas MHOMeCME0 y4eOHbIX 00bEKMOo8

[erpu, a myru ONOK-CXeMbI — MO3H-
usvu cetu [lerpu.

OCHOBHBIMH TIONXOJAaMH K aHa-
nu3y ceredl Ilerpu sABisOTCA METO-
IIbI, OCHOBaHHBIC Ha HCITOJIH30BAHUU
JIepeBa  JOCTIDKMMOCTH,  TIOXOI,
OCHOBaHHLIA Ha MAaTpUYIHOM IIPECI-
craBienun cereil [lerpu, pemeHun
MaTPUYHBIX YPaBHEHHWH M METOHax
npeobpa3oBanusi cereil. Ha ocHoBe
JepeBa TOCTHKHMOCTH MOTYT BBI-
TIONHATHCS: aHaJdu3 Oe30MacHOCTH
U OTpaHHYEHHOCTH, aHAJIHU3 COXpa-
HCHUSI, TOKPBIBAEMOCTH, >XUBOCTH.
Hpyroil monxon, K HCIOJIb30BaHUIO
ceredd Ilerpu, 3axmnrouaercs B mpen-
CTaBJICHUH DJICMCHTOB ICHCTBUTCIIh-
HOCTH B BHAe cetu llerpm, mccie-
JoBaHUM 1noay4yeHHOU certu Ilerpu
Ha HAJMYWE OMIMOOK ¥ B IOCIEHYIO-
meM npeobpasoBanum cetu lletpu B
ONuCaHUe MPOOJEeMHOM 00JacTu Ha
OCHOBE HHTEIPUPOBAHHOIO IMOJIXO0a
K TpeAcTaBiIeHui0 3HaHUH. OCHOB-
HBIMA METOJIaMM aHaJiu3a CBOMCTB
JOCTHKUMOCTH  SIBJISIFOTCS:  TIOCTPO-
€HHe JiepeBa TOCTHKIMOCTH, METOJ
MaTpUYHBIX ypaBHeHu# [6,11,17]. Ha
OCHOBE IOJXOH0B K (POPMHUPOBAHHIO,
WCIONB30BAaHUIO M aHATNN3Y 3HAHUI
0 MPEIMETHOW OOJIACTH MOXHO W3-
0exkaTh MHOTUX OIIMOOK B OIUCAHUH
MIPEeIMETHON OOIACTH.

B paMkax KOTHUTUBHOIO IOAXOAA
K TIPE/ICTABICHUIO JCHCTBUTECIFHOCTH
MIePCIIEKTUBHBIM, TI0 MHEHHUIO aBTOPA,
SIBIIIETCS  MCIIOJIB30BAHUE MOJEIEH
CYIIHOCTEH mpobieMHoi obmact. B
9TOM CIIy4ae MOJENTb MOXET O0ToOpa-
3UTh BCE HEOOXOMMBIE OCOOCHHOCTH

CYIIHOCTH U €€ MOJKHO HCIOJIb30BaTh
JUIA WHTETPAIlMA C KOTHUTUBHBIMHU
KapTamu, ceTsimu IleTpu 1 HeKOTOPHI-
MU JpyTUMHU METOJaMU IIpeCcTaBie-
HUS 3HaHUH.

st onucanust Mozeneil cyiHoc-
Ted HCHOJb3YETCS HWHTETPUPOBAH-
HBI{ METOJ TPEICTABICHUS 3HAHUI
[16,17] B xoTOpOM cHCTEMa TOHSATHIA,
CUTyauuil IpPEICTaBIsSIeTCS B BUJE
MHOTOYPOBHEBOH, CI0KHOOPraHH30-
BaHHOM ceTu. BepmuHbl Takoi ceTu
MOryT 6]:.ITI) MNOHATUAMU, OIIMCAHUS-
MU CUTyaluH, IeHCTBHAMU (TIporiec-
CaM¥), OTHOIICHUSMH — CyIITHOCTSIMH,
a Iyru — 310 chOopMHUPOBAHHBIE CBSI3U
MEXAY  BEpPUIMHAMU-CYIIHOCTSIMH.
st pencTaBieHUsl TaKOM CTPYKTY-
PHI B 6a3e 3HaHull, B KAa9€CTBE €IMHHUIT
3HAHU, UCHONB3YETCS OMUCAHUE MO-
JIeNTN CYIIHOCTH, KOTOPOE BKITIOUAET:

— WM CYIIHOCTH;

— CIIMCOK MMEH CYITHOCTEH HIDK-
HEro YpOBHS, OIPENEeNAIONNX pac-
CMaTpHUBAEMYIO CYIIHOCTb;

— CIHMCOK MMEH CYLIHOCTEH Bep-
XHETO YpOBHA, ONpENeNsIeMBIX pac-
CMaTpUBAaEMOi1 CyIIIHOCTBIO;

— CIHMCOK UMEH CYLIHOCTEH-acco-
IUaIi;

— CIIMCOK UMEH CYILIIHOCTEU-CBA3EH

st oTpaskeHus MpoLeccoB B3au-
MOJEMCTBUS CYIIHOCTEN B UX OIHKCA-
HUs ZlO6aBJ'IHIOTCSI TaKHE€ 3JICMCHTHI
KaK:

— TIPEeIyCIOBHS, OMHICHIBAIOIINE
YCJIO0BUA IJId aKTUBU3allUKW pacCcMar-
pUBAaEMOIl CYIIHOCTU uepe3 MpHU3HA-
KM aKTUBU3AIINH BEPIINH-CYITHOCTEH
HW)KHETO YPOBHS,
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N

BeplmnHa-cywHoCcTb

ZIVE]

Mpenycnosne

MmeHa BepLUMH-CYLLHOCTEN
HWKHErO YPOBHSI

ViMeHa BepLUMH-CyLLHOCTEN
accounauyumn

MocTycnosue

ViMeHa BepLUMH-CYyLLHOCTE
BEPXHETO YPOBHS

ViMeHa BepLUMH-CyLLHOCTEN
CIOXHbIX CBA3eMN

npe,U,CTaBJ'IeHI/Iﬂ O cuUTyauunax, akTMBU3NPYOLWLNX BEPLUUHY

Puc. 2. Cmpyxmypa npedcmagnenus eepuiunbl-cyuyHocmu 0elicmeumenbHOCmu

— TIOCTYCIIOBHs, — O0ecreYnBalo-
[IFe KOHTPOJIh HAMYUS aKTHBHOCTH
CYIITHOCTH TIO0 COCTOSIHHIO TIpH3HaKa
AKTHBH3AIMU PACCMaTPUBACMOMN Bep-
[THHBI-CYITHOCTH.

B wurore, mpu MHTErpHPOBAHHOM
MOJXO/IC K MPEICTABICHUIO 3HAHUM,
TpeMeTHasT 00NacTh 3aaeTcs MHO-
JKECTBOM BEPIIHH-CYITHOCTEH U CBA-
3eil Mexay HuMu. Kaknas BepiimHa-
CYIITHOCTh OTHCHIBACTCS CIICITYOIIH-
MH aTpuOyTamu:

— WM,

— TIpeIycIIOoBHS,

— TIOCTYCIIOBHS,

— WMEHaA BEPIIUH-CYITHOCTCH
HIKHETO YPOBHS,

— HMMEHa BEPILINH-CYIIIHOCTEH
BEPXHETO YPOBHS,

— HMMEHA BEpIINH-CYITHOCTEH ac-
COIMaIui,

— WMEHa BEPIIUH-CYITHOCTCH
CIIOKHBIX CBSI3EH,

— TIPENCTAaBICHUS O CHUTYAIHsIX,
AKTHUBHU3UPYIOLIUX BEPIIHHY.

HauanpHbIE  JTamel  co3MaHUA
MOC, cBs3aHHbIe ¢ MMOIHBIMA U TOY-
HbIMU OIMCAaHUSIMH IPEIIOIaBacMO
00ITacTH, SBISIOTCS PEIIAIOIIAMH IS
s¢dekTHBHON padOThI  pa3padaThi-
Baemoii MOC. HeoOxomumo permarsb
3aa4y, CBSI3aHHBIC C OOCCIICUCHU-
€M TIOJHOTHI M TOYHOCTH OIHCAHHH
y4eOHBIX O0BEKTOB, UX IPEICTaBIIC-
HUH B 0a3e 3HaHUH. OTIENBEHO CIIey-
€T BBIICIUTH TAKyI0 BXKHYIO 33734y,
KaK CTPYKTYPHPOBaHUC BepOATLHOTO
OTIHCAHWSI TIPETIOIaBAeMOI 00JIaCTH B
BHJIE€ MHOXKECTBA YI€OHBIX OOBEKTOB.
CTpyKTypu3anusi TOpeAMETHOH 00-
JacTH JOJDKHA OPUCHTHUPOBATHCS Ha
BBIOpaHHBIE CIIOCOOBI IPEICTABICHHS

3HaHui. B cTarbe paccMmarpuBaercs
WHTCTPUPOBAHHBIN TOAXOA K TIpeI-
ctaBieHuro 3Hanui [13,16,20], B oc-
HOBE KOTOPOTO 3aJIOKEHBI CEMaHTH-
YECKOe W MPOAYKIIMOHHOE TPEICTaB-
JICHUs CYITHOCTEH peanbHOro MHpA.
CrpykTypa MpencTaBieHus] CyIIHOC-
TH TIOKa3aHa Ha pHuC. 2.

IIpu dopmupoBaHuu 3HAHUH 00
Y4eOHBIX 00BEKTaX MOTYT HUCIOJIB30-
BaThCSd PA3TMYHBIC WCTOUYHUKH 3Ha-
HUH, 49TO TpeOyeT OAMHAKOBOW WH-
Teprperanu GopMUPyEeMbIX 3HAHUM,
HE 3aBHUCAIICH OT CIICIIU(PUKN UCTOU-
HUKA 3HAHUH, U HCHONB3YeMBIX Me-
TOJIOB TpEJCTaBlIeHUsl 3HaHMM. Jljis
pelIeHus Takod 3amadl HEeOOXOTUMO
HCIONB30BaTh JTAJIOHHBIE IOHATHS,
MpeACTaBIsieMble BEpPUIMHAMHU CETH
OIMCAHMSI TPENIMETHOH obmactu. Pa-
3yMHO HCIIOJIB30BAaTh ATATOHBI IS

M000e TMOHATHE, CHOPMHUPOBAHHOE
M HCIIOJb3yeMOe HH()OPMAIHOHHON
CHCTEMO B XOfe CBOEro (yHKIH-
oHupoBaHus. Torma MOHSTHE, MOC-
TyMarollee W3 WCTOYHHKA C JPYTHM
(bopMaToM TMpeNCTaBICHUS 3HAHHIA,
Oyzer 1peoOpa3oBaHO K ITAJOHHOMY
6a3ncy M KOMIUICKCHPOBAHO C CyIIec-
TBYIOIMMHE 3HAHUSMH 32 CYET TIPHME-
HEHUS OTPEICIICHHBIX OIeparuii Hajl
3HAHUSMH.

4. Ctpyktypa UOC ans
paboTbl B COBPEMEHHOM
obGpa3soBaTtenibHOM cpefe

Pa3paboTka HOBBIX METOIOB
MPEACTABICHUS 3HAHUU, pa3BUTHC
MPOTPAaMMHBIX W alNapaTHBIX CHUC-
TE€M, BO3MOXXHOCTH HMX BHEIPCHHS
BO Bce cdephl JesITEIbHOCTH 00-
mecTBa TPEOYIOT HCIOIB30BAHUS
COBpPEMEHHBIX IMOJXOJ0B K 00pa3o-
BaTEIBHOM JCATEIHHOCTH, MpHUME-
HEHHsS HOBBIX TexHomormil. Cremy-
€T OTMETHTh, YTO MCIIOJIb30BAHHE
y4eOHBIX OOBEKTOB, PEMO3UTOPHUCB
UL WX XpPaHEHHA, MeTaZaHHBIX
(3HaHwMiT) 00 y4eOHBIX 00BEKTAX IS
3 (QEeKTUBHOTO WX TPUMCHCHUS,
JENa0T €CTECTBEHHBIM ITOBCEMECT-
HOC BHEAPCHUE MHTEIUICKTYaTbHBIX
TeXHOJOTHH. Pesynbrarom ucnosb-
30BaHMS WHTEIUICKTYaIbHBIX TEXHO-
JIOTHI CTAJIO MOSIBIICHUE U PAa3BUTHE
WHTEJUICKTYalIbHBIX 00yJarImux
CUCTEM ISl HHAWBHUAYAIHHOTO 00y-

SIeMeHTapHbIX (0a30BbIX) MOHATHH, UYeHHs (HOPMUpPOBaHHMA KOMIETEH-
KOTOPBIC MO3BOJIAIOT MPCACTABUTH Hl/lﬁ) CrIeuaJIucTOB.
< ;I Banuaauusa B3 I: -
- ”| ®opmuposarmne < >
° nHovBMOyans- [€ > Basa naHHbIX
S HbIX MPOrpamMm @
2 > < S| ©
o obyyeHus < > o
© 00
e z g5
g ) A £Q
o) ° " c & 9]
S le | = Y PenoanTtopwuii 03 o)
e . 6 6 ST |« > =
&) T <—>| y4eBHbIX 06bEKTOB £ >
<} z Peanusauus 23 s
£ T UHauBMayans- [« > 8 : ;
& I HOV1 MpOorpammbl Ouenka S e >
5 =] obyyeHns |« > g = 8
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Puc. 3. Cmpyxmypa MOC ons pabomui 6 cospementoli 0opazosamenvHoil cpede
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OnHoil W3 MPU3HAHHBIX CIIEIH-
ANMUCTaMH KOHIICTIINHA TIOCTPOCHHUS
HNOC sBnseTcss ee apXUTEKTypa Ha
OCHOBE AreHTHO-OPHUCHTUPOBAH-
HOTO TIOAXOMAa, C HWCIIOIB30BAHUEM
MIePCOHATBHON Cpeasl OOyueHUs u
(GhopMUpOBaHUEM HHIUBUAYATBHBIX
TpaekTopuii oOyueHus. OOs3aTenb-
HBIM SIBJISICTCSl HaJH4YHUE B CHCTEME
BO3MOXKHOCTH OIICHKH KOMIICTCH-
nuii 00yJarommxcsi, Kak B IpOIecce
o0y4eHus, TaK U MOCJe 3aBEPIICHUS
stana oOydenus. Cienyer OTMETUTh
TIOSIBIICHUE W MICTIONH30BAHUE B ITPaK-
TUYECKUX TPHIOKEHUSIX IJIEMEH-
TOB KOTHHTHBHOTO MOJICIUPOBAHUS.
[ToaTOMy aKTyambHBIM  SIBISCTCS
paccMOTpeHHE BO3MOXKHOCTH HC-
nonb3oBanusg B MOC mnoacuctemsl
(dhopMupOBaHUSA W aHANH3a TUHAMHU-
KH Tpolecca oOyueHHs Ha OCHOBE
KOTHUTUBHBIX KapT

PaboTe! mocnenHux et B o0macT
cosmanus u ucnons3oBanusi MOC mo-
Ka3aJqu HEOOXOMMMOCTh PaCUIMPCHUS
ec (yHKIHOHANBFHOCTH. B mepByro
o4epenb 3TO CBA3AHO C IPOIECCaMU
co3/aHusl 0a3 3HAHWIA [T Pa3IUYHBIX
MPEAMETHRIX o0macTeii W HeoOXo-
JUMOCTBIO TIPOBEPKH KOPPEKTHOCTH
9THX 0a3 3HaHMH (BayaHOCTH). B0O3-
HUK BOIIPOC B OTHOIIICHUH COXPAaHCHUS
ombiTa padotel MOC mpu perneHun
pa3nuuHbIX 3amad. OOHUM U3 pele-
HUH CTAJI0 HAKOTUICHHE TIPUMEPOB Pa3-
JUYHBIX CHUTYallli W HCIIOIB30BaHHE
HaKOIUICHHBIX PUMEpOB (00yyaroren
BEIOOPKH) UTSl MAITTHHOTO OOyYCHUSI.
CHOXXHOCTh COBPEMEHHBIX 00pa3zoBa-
TENBHBIX MPOIIECCOB, HEOOXOAUMOCTh
TIPUHSATHS PEIICHUH TS UX OpTaHm3a-
LM ¥ peasTu3alii B C1a00CTPYKTYpHU-
POBaHHBIX TUHAMUYCCKUX CHTYAIIUAX,
KOTJ[a 3aKOHBI M 3aKOHOMEPHOCTH OTIH-
CBIBAIOTCSl KAaueCTBEHHO, MOTpeOoBa-
JIU HOBBIX IOJXOIOB K OpraHU3aluu
NOC. OguuM U3 TakKux IOAXOI0B
ABJACTCS TPHMEHEHHE TEXHOJIOTUI
KOTHUTHBHBIX KapT. Bce 310 mpuBeno
K WCIIONB30BAaHUIO HOBOH KOHIICTITY-
aJbHOW MOJIEIM HHTEJUIEKTYaIbHOM
00yJaroIeit CUCTeMbI, KOTOpast BKITHO-
YaeT MOACUCTEMBI IUIST HAKOIUICHUS
ombiTa U o0ydenuss MOC, Banuganun
0a3 3HaHWI1 HA OCHOBE HCIIOJIb30BAHHUS
cereit [lerpu; GpopmupoBaHus u aHa-
nU3a AWHAMUKH TIporecca oOydeHUs
HAa OCHOBE KOTHUTHUBHBIX KapT (puc. 3).

B cocraB npemiaraeMoii cucTeMsbl
(hopMHpOBaHUS KOMIIETEHTHOCTH CIIe-
[UAMCTOB BXOAAT: HHTEpderic oOyya-
€MOro0; INepcoHaNbHasi cpena olOydae-
MOTO; PEIO3UTOPHI YICOHBIX O00BEK-
TOB; 0a3a 3HaHMI 00 y4eOHBIX 00OBEK-
Tax; mojcucreMa (OPMHUPOBAHUS HH-
JTVBHUIYaAJBHBIX TIPOTPaMM OOyYCHUS,
MIOZICUCTEMA peaNTu3aliil UHIUBHUIY-
QJIBHBIX MTPOTPaMM (TpacKTOpHii) o0y-
YeHUs; OJIOK OICHKH Pe3yIIBTaTOB U3Y-
YeHHs:; mojcucremMa (HOPMHPOBAHHMS
npumepoB uist o0ydenuss MOC; nox-
cucrema ooyuerns MOC; moacucrema
TIPOBEPKH KOPPEKTHOCTHU (BAJTUIAITUH )
6a3p1 3Hanuit MOC; noxcucrema op-
MHpPOBaHUS U aHAJIHM3a MOJICNICH THHa-
MHKH TIporiecca o0ydeHHs: Ha OCHOBE
KOTHATHBHBIX KapT.

5. Alemo-npumep
¢opmupoBaHusa
MHAUBUAYaNbLHOW TPaeKTopumn
NoAroToBKW CNeuvanucToB

IIpu paspadorke MOC mnst uH-
JIMBUITyalIbHOW TOATOTOBKH CIICIH-
QIIICTOB HEOOXOOMMO HCIHOJIB30BATH
U ONKCBHIBATh CBEJCHUS M3 MHOI'MX
npeaAMeTHBIX obnacteid. C 3TOM 1e-
JBIO TIPUMEHSIIOTCST PA3JINYHbIE SI3bI-
KH TIPOTPAMMHUPOBAHHUS U CTPYKTYPBI

MPEJCTABJICHUS JaHHBIX ¥ 3HAHUMU.
Tak amsa ommcaHus METaJaHHBIX 00
yueOHbIX o0BekTax (YO) Obutr wuc-
MoJb30BaH s3bIK YAML, koTOpbIit
SIBIISICTCS SI3BIKOM CepUANTA3AIINH JIaH-
HBIX B YeJIOBEKOYHTaeMOM (opmare.
OH BoOpaJ B ccOs1 KOHIICTIIUH SI3BIKOB
MporpaMMHpPOBaHUs, Takux Kak Cwu,
Perl u Python, a Tak >xe uaen s3bIKa
pasmerku XML u hopmara sieKTpoH-
HbIX mceM [21]. S3pik YAML Obur
CHeNHaTbHO pa3paboTaH I MPSIMO-
ro oroOpakeHHs1 Haubojee IIMPOKO
pacpoCTpaHEHHBIX THUIIOB JaHHBIX
B SI3BIKAX MPOTPAMMHUPOBAHUS, TAKUX
KaK CIHCKH, acCOIIMATHBHBIC MacCH-
BHI U 3Ha4yeHHUsA. Vcmonp3oBaHmEe Xa-
pakTepHbIX OTCTynoB B YAML oco-
OCHHO TMPAKTHYHO JUIS 3a]ad, KOrja
SI3BIK Pa3METKU OyIeT MCIOIB30BaTh-
Cs1 U1 IPOCMOTPA U PEAAKTHPOBAHHS
MOJIb30BAaTEIICM, HAapuMep B KOH(DU-
TYpPallMOHHBIX  (hailiaX, ONHCaHUU
METaJlaHHBIX JOKYMEHTOB M JIPYTHX
CTPYKTYPUPOBAHHBIX TAHHBIX C U3ME-
HSEMBIM (OPMATOM.

MertanaHHble B ONMUCAHUU y4eO-
HOTO 00BEKTA JIOJKHBI BKIIFOYATH CJIe-
IYIOIINE aTpUOyTHI:

e Nwms yaebHOTO 00BEKTA,

o [lepeunciieHrE UEICBBIX KOM-
MIETCHIINH,

substances:

psus:

prus:

psus:

prus:

- name: <MMs1 YueBHoro O6mexkTa 1>
<IlocTycJsoBHue /lleieBass KoMneTeHUMsa1l>:
<IlpenycJsoBue/TpebyemMas KoMmneTeHUmsl>:
<IpenycnoBue/TpebyeMas KOMIETEHLMUI2>:

- name: <MMs1 YueBHoro O6mekTa 2>

<IlocTycJsoBHMe /lleieBass KOMIETEHLMUA2> :

<IpenycnoBue/TpebyeMas KOMIETEHUMA3>:
<Ipenycnosue/TpebyeMas KoOMIETeHUMs4>:

<3HadueHUue>

<3HaueHUue>

<3BHaueHUE>

<3HaueHUne>

<3HaueHUue>
<3BHaueHUE>

Puc. 4. Cmpyxmypa memaoannwix YO ¢ YAML

substances:
- name: "OByueHMe MeTOmaM NpeICTaBJIeHME SHaHMUMI'"
psus:
"3HaHMEe METOIOB NpeIcTaBJieHMs 3HaHum": 1
prus:
"3HaHMEe NPONYKLUMOHHEX Momejyen": 1
"3HaHMe ceMaHTmueckux ceren": 1
- name: "OBy4YeHMe NPOAYKLMOHHEM MoOmessM"
psus:
"3HaHMEe NPONYKLUMOHHEX Momejem": 1
prus:
- name: "OByueHMe CeMaHTUUECKMM ceTsM"
psus:
"3HaHMe ceMaHTuueckux ceren": 1
prus:

Puc. 5. Memaoannvie YO «Obyuenue memooam npeocmasnenus snanuiiy 6 YAML
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e Ilepeuncnenue
KOMIIETEHITHH.

e Kpome »tux arpubytoB meTa-
JlaHHBbIE 00 y4eOHOM O0OBEKTe MOTyT
JIOTIOJTHUTENBHO COJEPIKaTh CIEIYyT0-
M€ MOoJIs:

* [lepeuncnenue BIOYeHHBIX YO,

¢ [lepeuncnenne Brmrodatommx YO,

* [Tlepeuncnenue umen YO cBsizeid,

 Ilepeuncnenue umen YO acco-
UL,

* Pecypchl (Bpems, CTOUMOCTb U
mnpouee).

B ¢dopmare YAML o0si3aTenbHEIC
nosist MeTagaHHbeIX YO 3aluchIBaroT-
csl, KaK MoKa3aHo Ha puc. 4.

Ha puc. 5 nokazan npumep mera-
JMaHHBIX onucaHust YO ams oOydeHus
METO/IaM Ipe/CTaBICHHS 3HAHUH.

Jns peanuzanuy MpOTOTHIIA WH-
TEIJUICKTYaJIbHOW CUCTEMBI, (POPMHPY-
01N WHMBH/IyaJIbHbIE TPACKTOPHU
OOy4eHHsI CICIMAIICTOB, BBHIOpaHa
cpena paspadotku Eclipse [10]. Do
CBSI3aHO C TEM, YTO OHA SIBIISIETCS I10-
MyJSIPHON 1 HanOonee PyHKITHOHAb-
HOH cpean CBOOOIHO paclpocTpaHsie-
MBIX cpejl pa3paboTku. JlanHas cpena
SIBISICTCST MOIYIBHOHM Tmmatdopmoit
IIPU CO3aHUM TPOrpaMMHOro olec-
MeYeHUsT Ui MHOXKECTBA SI3BIKOB
MIPOTpaMMHpPOBaHUs, BKItodas Java,
Python, Cut++ u np.

Jns 3amycka MHTEIUICKTYaJlbHOU
cucteMbl ()OPMUPOBAHHS WH/IMBH-
JyalbHOH  TpaeKkTopuu  OOydeHHs
0JIb30BATENb OCYIIECTBISIET aABTO-
pH3anuio U peructpanuio. B raBHOM
OKHE WHTEJUIEKTYalbHOH CHUCTEMBbI
MMEIOTCSl BKIIAJIKK JUIsl TIepexoa Ha
COOTBETCTBYIOIIHE CTPAHHIIBL: «]1aB-
Has», «basza 3Hanmit», «Tekyuue
3HaueHus», «lIpopmiby, «CMeHUTH
apoiby», «Berxom.

I'naBHas. J/lanHas cTpaHuUIa BKIIO-
yaeT Tpu obsactu. B aToM oxHe mpen-
CTaBJICHBI IIEMEHTHI JUTS 3a/1aHUS HC-
XOJHBIX JaHHbIX. [71aBHOE okxHO MC
Ut (POPMHUPOBAHMSL  KOMITETCHIMN
00y4aromerocst BKJIIOYAET:

— O065acTh MeHIO CO cChUIKAMH
Ha OCHOBHBIE Pa3/Ielibl IPUIIOKECHUS B
3aroJIOBKE CTPAHHIIBI;

— PaGouyio obmacts mmaHMpOBa-
HUSL JUIs 331aHus TpeOyeMOol KoMIe-
TEHIINH B CPEIHEH YacTH CTPAHUIIBI;

— OOnacTp BBIBOZIA PE3yJIETaTOB
IUTAHUPOBAHUSI — TPACKTOPHU 00yUe-

TpeOyeMbIX

G@ - El httpi/flocahost:3000f

(- MCann dopwposana KomneTenTHoCTH Windows Internet Explorer,

i Wafipasoe | T arm hopHpossHA KONNETERTHOCTH

naeHasn | Basa sHanui | Texywme SHaYeHWR |

Stpefyeamoe:

odunb (ivan.taranovi@mail.or

| CMeHuTh Naponk | Bhixoq

i3nanue METOA0B NPEACTARNEHHA IHaHNH=1

[naxnposars obyuexmue

QuucTT AobasnTn: |3HaHne METDADB NpeACTaBNEHIA aHaHwi id

Puc.6. Cmpanuya ons noocomosxu u navana nianupoSaHus

[naexas | Baza adanul | Texywure sHaueHus | [

Found 1 plan{s)

Stpebyemoe:

!3H3HME pea

(ivan. taranovmail.or

DuucTuTh fobasuTs: |

Mnan Waros Pecypchbl
Plan 98 2

| SMetnTe napons | Beixos

g

Puc. 7. Oxno unmepqpetica, omodpasicarowee cpopmuposantvie MHONHCECMBA
UHOUBUOYAILHBIX MPAEKMOPULL 00YYeHUs

(G 1 o Py poBaHHA KoM

‘:’;g;'v £ hitp:localhost: 5000/ %

i Vebparsoe | @iAC ana ¢ o

nagHan | Baza aHaHWi | Tekywmne sHavyenus | [poduns (ivan.taranov@mail.org) | CMeHuTe napons | Baxog

Pecypchl

N O6bext obyueHns
1 | CeMaHTHYeCKME CETH
DpeimMbl
2 meToan NREACTIBNEHWA SHAHWA

Stpebyemoe | 3HaHWEe METOOOE NMPEACTARMNEHWA SHAHWA=1

Puc. 8. Ilpumep unousudyanvroii mpaexkmopuu odyueHus

HUS B HIDKHEIl 4acTh CTpaHULBbI (0c-
TAETCs IyCTOW IO BBIIOJHEHUS IUIa-
HUPOBAHM).

baza 3uanmii. Ha stoii crpanuue
HMEETCsl PAZ CCBUIOK, KaXKzasi U3 KOTo-
PBIX Ipe/ICTaBIsieT coO0i UMs yueOHO-
ro oosexra (YO). Mcnonb3ys umst Jito-
60ro y4ebHOro 00beKTa, MOIB30BATEIb
MOKET OCYILECTBIISATD PsiT NEHCTBHIA:

— IIpocmoTp comepKUMOro MeTa-
JaHHBIX O BBIOpaHHOM YO, 3arpy-
YKEHHOM M3 BHEIIHETO HCTOYHHKA;

— IlpocMoTp M penakTUpOBaHUE
conepxkuMoro YO, HaxomsIerocs B
pEro3UTOpHH, OPraHW30BAaHHOTO Ha
6ase Buku;

- Bepuduxanuio  MerazaHHBIX
00 YO. Ilox Bepudukamueii B naH-
HOM clly4ae MOHUMaeTcs (ompezne-

JIEHUE U cchUiKa n3 Buku) B manHOM
ciy4ae, 3TO POBEpKa MPeIyCIOBHUH,
MOCTYCJIOBHUSI U PECYpPCOB M3 MeTa-
naHHbIX 00 YO.

Texymme 3madenms. Ha atoit
cTpaHuIle, ¢ GopMoii 115 3aaHUs Te-
KyIIUX 3HAYCHUH KOMIIETEHIIU 00y-
Yaromierocs, 0ToOpakaroTcsi MpHu3Ha-
KM TCKYIIETO COCTOSHHSI KOMIICTCH-
nuu oOydvaromerocs. [lo atum mpu-
3HaKaM B JIaJIbHCHMIIEM MOXET OIl-
penensIThCs BO3MOXKHOCTh HM3YUYCHUS
TOTO WIIK MHOTO Y4eOHOTO 00BEKTa.

Ipodwns. Ha nanHo# crpanune
MPECTABISAIOTCS CBEICHUSI O TEKY-
LIEM II0JIb30BATENI€ CHCTEMBI, BKJIIO-
Yaronire: TMOYTOBBIM ajpec TOJb30-
BaTeIIs, UMl TIOJIH30BATENs, (haMILTUS
MMONIb30BATENs, Jara PErHCTPALUU
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M0JIb30BATENs] B HMHTEIUICKTYaJIbHOU
o0yyaroleii cucreme

Ilocne BBIMOAHEHUST OlEpanui,
HEOOXOAMMBIX JJISl BXO/Ia B CHCTEMY,
MIOJIB30BATENb MOXKET MPUCTYIATh K
IUIAHUPOBAHUIO  HHIMBHAYaIbHBIX
TpaexTopuii 00y4yenus B cpene MOC.
Jnst popMUpOBaHUS HMHAUBHIYaJb-
HOH TpaekTopuu OOydeHHs] HEO0OXO-
JMMO 33/1aTh: TEKYLIYI0 KOMIIETEH-
U0 o0ydJaromierocs U TpedyeMyro
KOMITETEHLIHIO.

3agaHue TeKylled KOMITETCHIMN
OCYIIECTBIISACTCS ¢ HIOMOLIBIO (hOPMEI
JUTS 3aJJaHUS] TEKYIINX 3HAYeHHH KOM-
TIETEHIINN, a JUIsl 3aJaHusl TpedyeMoi
KOMITCTCHIIH UCIIONB3YeTCs ToJe «S
Tpedyemoe» (puc. 6). ITomb3oBarennb
3a7aeT TpeOyeMyl0 KOMIIETEHTHOCTbD,
BBIOMpAsi 3HAUCHUSI U3 BBIIAIAIOIIECTO
criucka JIo0aBUTh M Ha)KMMAeT KHOII-
Ky [lnanupoBars oOydeHue.

B pesynbrare manupoBanus op-
MHPYIOTCSL CIHCKH, COOTBETCTBYIO-
1€ MHOXKECTBY BO3MOXKHBIX TpacK-
Topuit o0yuenus (puc. 7). Kaxxnas u3
c(OpMUPOBAHHBIX HHIMBHUIYaJIbHBIX
TPAaeKTOpUil OOy4YEeHHUSI XapaKTepH-
3yeTcsl OINPEACIICHHBIMU 3aTpaTaMu

NuTtepaTtypa

pecypcoB B BUjE 3aJeHCTBOBAHHBIX
4acoB TIPETOaBaTeiCid, CPENCTB IO
ormiate oOydeHHUs, BpeMeHU o0yde-
HUSI, HEOOXOIMMBIX TEXHHYECKUX
CPEACTB  T.1.

B xome oOydeHus mOIb30BaTeNb
BHIOMpAET WHIMBHYaJIbHYIO TpackK-
Topuio oOydeHus. C 3TOW HEITbI0 OH
Ha)XMMaeT Ha CCBUIKY B CIIMCKE pe-
3yJIBTaTOB IJIAHUPOBAHHS U OTKPBIBA-
€T CTpaHUILY, TIOKa3aHHYIO Ha pHUC. 8.

B mosBuBIIEMCS OKHE TOKa3aHBI
OOBEKTBI, KOTOPBIC IOJDKEH HM3YyYHTh
oOydaromuiics (B JaHHOM CITydae 3TO
OOBEKTHI Ul M3yYCHHS CEMaHTHYEC-
KuX cerei, ppeiiMoB 1 METO/IOB IIpe-
cTaBieHus 3HaHWK). OOydJarormmiics
BBIOMPAET IO CCHUIKE MEPBBI 0OBEKT,
TI0CIIe 3aBEPLICHHS U3YUeHNUS BBIOpaH-
HOTO 00BeKTa, HEOOXOIMMO MTPOBECTH
KOHTPOJIb TONYyYSHHBIX 3HAHUN 00y-
YaIOIIErocsi C MCIIOJIb30BaHUEM IIPO-
rpamMmHo-anmnaparHbix cpencts MOC.
[Ipy MONOKHUTEIFHOM pe3yibTare Tec-
THPOBaHHs OOyyaroluMiicss NepexonuT
K OOYyYeHHIO CIEIYIOIEeT0 OOBEKTA.
ITociie MOOOBEKTHON OTPaOOTKH BCEi
BBIOPaHHOM TPACKTOpPUH OOy4YEHUS,
oOydaromuiics MOXET TpouTH (Hu-

HaJIbHOC€ TECTHUPOBAHUC MJId OLCHKU
HOHY‘IGHHOI;‘I KOMIICTCHIIUH.

3aknroveHune

[poBenenHble pa3pabOTKH M HC-
CIIeTOBAHUS BBISIBIIIN TCHICHIIAH K HC-
IMOJIB30BAHUKO HOBBIX ITOAXO/0B, KakKk B
TIPE/ICTaBICHIN 3HAHWH, TaK U B UX HC-
TIOJTE30BAaHUH. DTO KacaeTcs, B IIEPBYIO
o4epelib IIEPCIIEKTUBHBIX HAIIPABICHUN
pa3BUTHS HHOOPMALIMOHHBIX TEXHOJIO-
THi UT1 aBHAaKOCMHYECKOH poOOTOTEX-
HHKHU. HOSTOMy HCIIOJIB30BAHUE TAKUX
TEXHOJIOTM B 0Opa3oBaHUM MOXHO
CUHTaTh MpaBWIGHEIM [16]. UHTerpn-
pOBaHHBIﬁ TIOAXO IMPUBJICKATCIICH TEM,
YTO TI03BOJISIET YCWJIUTH JJOCTOMHCTBA
HECKOJBKUX KJIACCHYECKUX METOIOB
NpeJcTaBlieHust 3HaHu. Ero ucnosb-
30BaHHE, BMECTE C KOTHUTHBHBIM TOJI-
XOZIOM K BaJMIaIiwy 0a3 3HaHWI, MO3-
BOJISIET CO3/1aBaTh HMHTEIUICKTYaJIbHbIC
CHCTEMBI JUII MHOTHX IPEIMETHBIX
obmacreii. Criemyer OTMETHUTD TIOSIBUB-
HIUHCcs HHTEPEC K METOJaM KOTHUTHUB-
HOTO MOJICIIMPOBAHUS. ODTH METOJIbI
HMMEIOT OOCIIAIOIIIE TTePCTICKTUBEI, HO
1 TpeOYIOT OOJIBIINX HCCICAOBAHUIA.
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