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CEKIIMNA «YITPABJIEHUE SHAHUAMMN N OHTQ.JIOFI/IUIECKI/Iﬁ
NHAKNHUPUHI TTPEAIIPUATUN»

YK 004.62
boéopos /LK., Meosainkuna H.I1., Poouonoea 3.B.,
Bunwy JI.]]., Ymenobepzenos H. T.
1. Lk.bobrovi@nsuem.ru
2. i.p.medyankina(@edu.nsuem.ru
3. z.v.rodionova(@edu.nsuem.ru
4. vinn(@ngs.ru
Hosocubupckuii 2ocyoapcmeennviii ynugepcumem skoHoMuku 4 ynpaeienus « HUHX»,
5. Uncmumym ungopmayuonnvix u esryucaumensusix mexnono2uii MOH PK, Kazaxcman,
i.utepbergenov@gmail.com

SHAHHMEBBII1 IOAXO/ K CO3IAHHIO CUCTEMbBL
MHO®OPMAIIMOHHOI MOJJAEPKKN MTHHOBAIITMOHHO¥
JESITEJTbHOCTH!

B crarbe mpexncTaBieHbI pe3yNbTaThl AHKETHOTO ONPOCAa WHHOBALMOHHBIX
npeanpuaTnil Kasaxcrana, mo3BOJIIOIIKME NPUNATH K BBIBOLY O TOM, YTO MHHOBAaTOpaM He
XBaTaET 3HAHUN O CYIIECTBYIOLINX MHUPOBBIX HH(OPMALMIOHHBIX PECYPCax U TEXHOJIOTHIX
UX BO3MOXKHOTO MCIIOJIb30BAHUS KaK OCHOBBI JJISI IPUHATHUS PEIIEHUH Ha PAa3IMUHBIX Tarax
JKU3HEHHOTO IMKJiIa WHHOBauuid. OmpeneneHa poib HHPOPMALMOHHBIX PECYpPCOB H
TEXHOJIOTUH B pa3paboTke 0a30BOM MHOPACTPYKTYPhl HHHOBALWA, ITO3BOJISIFOIICH
MHHOBATOPaM CKOHLIEHTPHPOBATHCS HAa PELIEHUH HanOoJiee BaXKHbIX 3a1a4, He TyOnupys Tex
3ama4, KOTOpbIe paHee yxKe ObLIM pelieHbl APpYyruMH. JlaHO KpaTKoe OMUCaHHWEe MPOEeKTa
CO3/1aHUsl CUCTEeMBbI MH(POPMALIMOHHON moanep kK WHHOBaumil B PecniyOnmke Kaszaxcran.
CdhopmynupoBanbl TpeboBaHuss k 0Oaze MeTamH(pOpPMAIUK, COAEPIKAINEH OMUCAHUS
uHpOopMaUHOHHBIX pecypcoB. Ilpu paspaboTke dopmara MeTamaHHBIX 3a OCHOBY OBLIO
npunaTo JlyOnuHCKOE Aapo, ONMpenessroliee COCTaB M CEMAHTHUKY 3JIEMEHTOB IAaHHBIX.
[IpemoxeHo HCIONB30BAHUE MPOAYKUHOHHON MOJAENTH Ul TMPEACTaBJICHUS 3HAHWN 00
WH(POPMALIMOHHBIX pecypcax.

K/TIOYEBBIE C(JIOBA: ynpaBieHue 3HAHUSMH, WHHOBAIL[MOHHAs 3KOHOMMKA,
uHpOpMaLIMOHHOEe  olecreveHue, MeTanH(popMaIus, dopMaThl  METaJaHHBIX,
MPOAYKIIOHHAS MOZEIb.

BBenenue

BremHre wHMOpMAMOHHBIE PECYPCHI M TEXHOJOTHH MX HMCIIONB30BAHUS
WIPArOT OMPEACNIAIONYI0 POk B (OPMHPOBAHWUH 0a30BOM WH(PPACTPYKTYPHI
WHHOBAIMH, MOCKOJIBKY X TPAMOTHOE WCIIOJIb30BAHHUE MO3BOJISET HHHOBATOPAM
CKOHIICHTPUPOBATHCS HA pPEMEHWH TPO(EeCCHOHATBHBIX 3a1a4, IOJIHOLEHHO
OMMUPAsICh HA y3KE CYIMECTBYIOIINE B MUpe HapaboTku [ 1-3].

B Hacrosimiee Bpems UHCTHTYT MHPOPMAIIMOHHBIX M BBIYUCIHTEIIBHBIX
TexHoJorni MuHHCTepcTBa 00pasoBanus 1 Hayku PecryOmmku Kazaxcran (MOH

! Pa6ota nogaepxaHa rpantom MOH PK (npoekt Ne AP05134019 «Pa3pa6oTKa HayuHO-MeTOMYECKUX
OCHOB U NPUKNAAHbIX aCNeKTOB NOCTPOEHUA pacnpeaeseHHON cucTembl MHGOPMaALMOHHOTO o6ecneyeHun
WHHOBALMOHHOW AeATe/IbHOCTHU C yYeToOM creluduyeckux 0cCOGeHHOCTEN KaXKaoro M3 sTanoe }KM3HEHHOTo
LMKNa UHHOBALMIA»,
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PK) BbITIONTHAET TIPOEKT, TOCBAMICHHBIA CO3JAHHIO PECITyOJTMKAHCKON CHCTEMBI
WHQOPMAIMOHHON TOJICP’KKH WHHOBAIMOHHOM JEATEIbHOCTH C  y4e€TOM
crienM(UKA KKJIOTO W3 DJTAloB JKM3HEHHOrOo MMKIAa wWHHOBanmmi. Cucrema
MpeaHa3HadYeHa Uil CUTYallMOHHOTO OPHWEHTHPOBAHWS  WHHOBAIIMOHHBIX
OpraHu3almMid B MHPOBOM HWH(MOPMALMOHHOM TPOCTPAHCTBE C  IEIBIO
s dexTrrHON MHDOPMAITMOHHOM TTOAACPKKH WHHOBAIIMOHHOW e TeILHOCTH.

B npemnaraemoii pabote mpeacTaBieHbl Pe3yIbTATHI, TTOJYYCHHBIE B XOC
BBITIOJTHEHWsT PpabOT 10 JAHHOMY TIPOEKTY. MTOTHM aHKeTHOrO0 Ompoca
WHHOBAIIMOHHBIX mpemnpuatuii  KazaxcraHa B CpaBHEHWM C aHAJIOTHYHBIM
OMPOCOM POCCHUHCKUX MPEANPUATHH, TpeOoBaHMA K 0Oaze meTanH(pOpPMAIIUH,
coliepikameld omMcaHus WH(QOPMAIMOHHBIX PECYypCcOB B MPHUBA3KE K ATaram
JKA3HEHHOT'O  IMKJIA  WHHOBAIWM, NOPHHATHIA  (OopMar  METaJaHHBIX,
OTIPEIEAIOMINI COCTaB M CEMAHTHKY SJIEMEHTOB JAAHHBIX, a TaK¥Ke IPOIEaypa
MMOMCKA PEJIEBAHTHBIX WH(POPMAIMOHHBIX PECYpPCOB, MPEIYyCMATPUBAIOIIAS
WCTIOTBb30BAHKE NPOAYKIIMOHHOW MOJIENIU MPEACTABIICHUA 3HAHUM.

NuanoBaropsr Poccum m  Kazaxcranma 00 wunHpopManmonHOM
o0ecrnieyeHHN HHHOBAIHIT

HNudopMarimoHHOMY 00CCIIEYCHHUIO WHHOBAIMKM ObLT MOCBSAIICH MOKIIA,
npeacrapieHHbI Ha koH(pepenmn UI1&Y3-2018 [4]. [oknaa ocHOBBIBAJICS Ha
uccnenopanmsax, mnposemeHubix B 2017-2018 rr. B ropome HosocuOupcke.
Ananoruunoe uccienosanue B 2018 roay nposeneno B PecnyOnmke Kazaxcran.
Bomnpocel wmccnenoBanms, mpoeacHHOTo B PecnyOnuke Kaszaxcran ObLin
HAIIPABJICHHl HA BBIABJICHUE PEATbHBIX HHPOPMALIMOHHBIX MNOTPEOHOCTEH
WHHOBAIIMOHHBIX MPEIIPUATANR W TPOOJIEM, TMPEISATCTBYIOIIUM aKTHUBHOMY
WICTTOJIb30BAHUIO UMW WH(OPMAITMOHHBIX PECYPCOB.

Omuu u3 BOMPOCOB CHOPMYJMPOBAH CIICAYIONIAM 00pa3oM: «YKaKUTe
OHY M3 OCHOBHBIX IIPUYMH, IO KOTOpoM B DBamel opranuzaumm He
OCYIIECTBIIIACHh MHHOBAIIMOHHAS ASATEIRHOCTD B TEUCHUU MOCIEIHUAX TPEX JIET).
KonudgecTBO OTBETOB, SABHO YKa3blBAIOIMWX CPEOd TNPUYHH OTCYTCTBHE
vH(popMaIHH, He Takoe Yk U 6onpmioe: 8% peciOHACHTOB YKA3aIy HA OTCY TCTBHUE
vH(popMamKu 0 TexXHONOTHAX B 2% - 0 pbiHKax. OTHAKO HEKOTOPHIC BAPHUAHTHI
OTBETOB TAKKE€ KOCBEHHO VyKa3biBalOT Ha jAeduimt wuHpopmammu: 8%
3aTOJTHUBIIMX AHKETY YKA3aJIM Ha CIIO)KHOCTH TTIOMCKA IMAPTHEPOB AT HHHOBALIAN
n 8%, — Ha HEONPEIETEHHOCTh CIPOCAa HA WHHOBAITMOHHBIC TOBAPHI M YCIYTH.
KnroueBol nmpuumHOM M B TOM, W B APYIOM cClly4ae, fABISETCA HEAOCTATOK
nH(popMaLHH.

ComocraBnenne 0TBETOB Ha BOTIPOCH! « BHeapsim v Bel 3a mocneqaue Tpu
rojja HOBYIO WM 3HAYUTEIBHO YCOBEPHICHCTBOBAHHYIO  ITPOIIECCHYIO
vaHOBammio?» n «Kakwme wucrounmkm Bama oprasmzamms WMCIIONbB3yeT Ui
COTPOBOKJICHUSI HOBBIX MPOEKTOB, TMOWCKA MAPTHEPOB (KOHTPATEHTOB) WITH
YCIIEITHOTO  3aBEPINEHUSA  CYIIECTBYIOIIMX HWHHOBAIMOHHBIX  MPOEKTOB?»
MOKA3aJ10, 9TO T€ PECIIOHACHTHI, KOTOPbIE HE OTBETHJIM HA TIEPBBIM BOIIPOC, HE
otBeTii U Ha BTOpor (okono 10%). Te ske, KTO Ha BOMPOC O BHEAPCHUU
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MHHOBaLUWIA 3a MocnefHne TPWU roga OTBETUN OTpuuaTensHo (okono 10%),
nony4vanm UHPopmMaLnio 418 HOBbIX MPOEKTOB NPeNMYLLECTBEHHO N3 BHYTPEHHNX
NCTOYHUKOB (100%) 1 yyacTBYS B KOH(pepeHUmMaAxX, apMapkax, BbiCTaBkax (OKO/O
67%).

Takke  COrnacHO  MOMYYeHHbIM  [aHHbIM, CpPeau  opraHusauuii,
BbIMOMHAKOLWMNX  ONbITHO-KOHCTPYKTOPCKME  pabotbl  (21%),  MoOnoOBMHA
NCnbiTbiBaeT AeuUuMT MHMOPMaUUK, CBA3AHHOMW C NPOBELEHMEM OMbITHO-
KOHCTPYKTOPCKNX paboT. Cpean 46% opraHusaunii, BbIMONHAKOLWMX HAY4YHO -
nccnepoBartenbckmue paboTbl, 31% oulyuwaeT HeaoCcTaToK Hay4yHO -TEXHUYECKOW
MH(opmalmmn. To Xe camoe NPOUCXOAUT C OpraHM3auMamMmn, OCyLLECTBIALWNMN
[EeATeNIbHOCTb MO PbIHOYHOMY MPOABMXKEHUIO WMHHOBALMOHHOW MPOAYKLMK
(25%): 13 HUX gedunumnT NHPOPMaLUK, CBA3AHHONM C BbIBOLOM NPOAYKTa (ycnyru)
Ha PbIHOK, UcnbiTbiBaeT 43%.

VHTepecHble pe3ynibTaTbl Oblv NOTyYeHbl MPY CONOCTaBNEHUN OTBETOB Ha
BOMPOCLI POCCUMACKUX U Ka3axCTaHCKMUX PecnoHAeHTOB-UHHOBATOpOB. Cnegyet
OTMETUTb UX CYLLECTBEHHYIO Koppensaumo. NprumepoM MOXeT CyXUTb OTBET Ha
BOMpoc «Hacko/fbKO BaKHO B Bawein npodeccuoHanbHON [esTenbHOCTY
NMH(OpMaLNOHHOe obecrieveHne?» (puc. 1).

Poccus KazaxcTaH

PucyHok 1. OTBeTbl Ha BONpoc «HacKoNbKO BaXKHO B Balueli NpogheccMoHanbHOM
[eATeNIbHOCTU MHPOPMaLMOHHOe obecneyeHne?»

[eTanbHblil aHanM3 pe3ynbTaToB OMpoca MO3BOMAUA CAeNnaTb CreayoLine
BbIBOAbI.

1 9nu3oanyeckoe 1UCnonb3oBaHWe MUPOBbLIX NHOPMAaLMOHHBIX PecypcoB
Ha OTAENbHbIX 3Tanax MHHOBALWMOHHON AEeSATENbHOCTM BO MHOIOM OObBSCHSETCS
TEM, YTO MHHOBATOPblI He 06MafatdT 3HAHMAMM O CYLLECTBYHOLLMX pecypcax U
TEXHONOIMAX MX BO3MOXHOIO WCMO/b30BaHUA KaK OCHOBbl AN NPUHATUA
PELLEHNI Ha Pa3NYHbIX 3Tanax >XU3HEHHOro UMKNa WHHoBauuii. CneacTBMEM
3TOro SIBNSETCA MNepeoLeHKa BO3MOXHOCTEM noucka B VIHTEpPHET U YPOBHSA
YAOBNETBOPEHHOCTU NH(OPMaLMOHHbIM obecreyeHneM CBOEM
NpotecCUOHaNIbHOW AeATENbHOCTW.



2. HeoqHO3HAYHOCTH TOJIKOBAHUS TIOHATHS «MHHOBAIW 5, 6] moposknaet
pazHOOOpa3We  CMBICIOBOW  HArpy3KM  TNPUMEHHUTEIBHO K  TOHATHIO
«MHHOBALIMOHHAs HWH(PpPACTPYKTypa» (BKIIOYAs €€ PErHOHAIBHBIA pa3pe3) W
HEIOOIIECHKY CTETICH! BAYKHOCTH MTOCTPOCHHUS MHQPACTPYKTY P
WH()OPMAITMOHHOHN MOAACPKKA HHHOBALIMHA HA BCEM MPOTHKECHUH WX JKU3HEHHOTO
[MKJIa OT BOZHUKHOBEHUS WJEH 10 BBIBOJIA MHHOBAIIMOHHOTO NPOAYKTA (YCIyTH)
C pBIHKA.

3. BoapmMHCTBO MHHOBAIMOHHBIX MPEANPUIATHI OrPaHUYEHBI B (prUHAHCAX
1, CJIa00 MPEACTABIISAS BHITOAbl KAYECTBEHHOTO WH(OPMAIIMOHHOTO 00eCIIeueHus,
HE TOTOBBl BKJIAIBIBATH CPEICTBA B peIIEHHWE 3a7ad WH(OPMAIMOHHOTO
COTPOBOK/ICHWS] MTHHOBALIMM HA BCEX JTAIax WX KU3HEHHOTO ITUKIIA.

O mpoekTe co3aanust cHCTeMbl HWHPOPMAIHMOHHON TOAAEPKKH
HHHOBAIHH

llenpto HgaHHOTO TPOEKTAa SBIAETCA CO3MaHWE HH(POPMAIMOHHO-
KOHCAJITHHTOBOM CpeIbl i TOJICPKKA WHHOBAIIMOHHOM JIEATEIHLHOCTH B
Pecnybnuke Kazaxcran. [IpoekTtom mpemycmarpuBaercs paspaOOTKa W BBOJ B
IKCIUTYaTAlHIO0 CHEIUATH3UPOBAHHON WH(OPMAITMOHHO-TIOMCKOBON CHCTEMBI,
MPEIHA3HAYCHHOW JUIs CHUTYAlMOHHOTO OPWEHTHUPOBAHHWS WHHOBALIMOHHBIX
OpraHu3anid B MHPOBOM HWH(GOPMALMOHHOM TPOCTPAHCTBE C  IEIBIO
s dexTrrHON MHDOPMAITMOHHOM TTOAACPKKHA WHHOBAIIMOHHOW e TeIbHOCTH.

B  ocHOBy co3zmaHms cucTteMbl  MH(DOPMAIMOHHOW  MOIACPIKKH
WHHOBAIIMOHHOW 3KOHOMHUKHM PecnyOnmukm KazaxcraH MONOMEHBI Clieayroniue
OCHOBHBIE TMPUHIMIIBI, JETATRHO ONHWCaHHBIE B padore [7]: mnpuHIMIT
JOMHHHUPOBAHUSA CUCTEMHOTO TIOJIX0/1a KaK METOJOJIOTHYECKass OCHOBA TpoIecca
co3aanus MHYOPMATMOHHON MH(PPACTPYKTYPHI TTOIISPIKKHA MHHOBAIIAHN; IIPUHITATT
OpHIEHTAIlMM Ha peanbHbie WH()OPMAIMOHHBIE TOTPEOHOCTH WHHOBAIIMOHHBIX
MPEANPUATAA W KIACTEPOB; MPHHIMI ydYeTa CHEHU(PUKH OTACIBHBIX CTaIud
JKA3HEHHOT'O IIMKJIAa WHHOBAIMM, TNPWHIIAIT TPUBHECEHHOTO OIIBITA;, MPUHIUIT
pa3yMHOW MAHUMH3ALIMHA yCUITAH, KOT/AA JUTs TIOJy9eHHs TPEOYyeMOTo pe3yibTaTa
WICITOJTB3YIOTCSI HAMOOJIee TTPOCThIE ¥ IKOHOMHYHBIE MOJIETH ¥ METOIbI; TIPHUHIIAT
3¢ (eKTUBHOCTH;, TPUHIMI OJHOKpPATHOM 00paboTkm wWHPOpMAIMKA H e
MHOTOKPATHOTO  WCIIOJIb30BAHUWSA;  MNPUHLWIT  MMAPTHEPCTBA,  NPUHIAIT
AKIICHTUPOBAHWs BHWMAHHWA HA BHEINHEW CpeAe;, IPHUHIMI MOJCIUPOBAHHSA,
TIPUHITAI HETTPEPHIBHOTO PA3BUTH CHCTEMbI; MPUHLIWII COYSTAHHUS TICPBUIHBIX U
BTOPUYHBIX  WCTOYHHWKOB  HWHPOPMALMH,  TPUHOUN  CTAHIAPTH3ALWA
(yaudukammm).

Cucrema nomkHa 00€CIeYrBaTh TMOUCK PEIEBAHTHBIX WH(POPMAIIMOHHBIX
PECYpPCOB MO OIMUCAHWIO NPAKTHYECKOW CHUTyamud (mpoOJieMbl, 3aJa4M),
YKa3aHHOW  CTAQaWW JKU3HEHHOTO IMKJIAa HMHHOBALMHA, TEMATHYECKOMY
KiaccuukaTopy MHOOPMAIMOHHBIX PECYPCOB, & TAKXKE MPOU3BOIHHOMY 3aIPOCy
B TCPMHHAX KIFOYEBBIX CIIOB C YKa3aHUEM TpeOyeMbIX MOMCKOBBIX Toyiei [8, 9].
Jis sTo¥ menm crpoutcs ©0aza MeTaMH(GOpPMALMM, COJAEPIKAIIAs ONMHUCAHUS
MH(POPMAIIMOHHBIX PECYPCOB.
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CTpykTypa MeTagaHHBIX
ConepkatenpbHo 0a3a  MeTamH(OpMamMK  JOJKHA  YIAOBJICTBOPATH
CJIETyFOIIIUM OCHOBHBIM TPEOOBaHUSM:
MOJIUTEMATUIHOCTh HATIOTHCHHS
OTPaKEHUE MOJMBUIOBBIX HCTOYHUKOB MH(OPMAIIHH;
MYJBTHCTPAHOBOE HATIOTHCHHE;
WHTCPHAIMOHAIBHBIN XapakTep HHPOPMAIIHOHHBIX PECYPCOB;

WCTIONB30BAHME €OWHOM MOJENM METAAaHHBIX JUII BCEX HMCTOYHHUKOB
vH(popMaLHH.

B comepxarenpHOoM mnaHe »Ta  0aza  JODKHA TMPEAyCMAaTpPUBATH
BO3MOXKHOCTH MPEAOCTABIICHUS TOJIb30BATEINIO TOIPOOHBIX CBEICHUN O KAMKIAOM
WH(OPMAIIMOHHOM pecypce, TMO3BOJSIOMMUX OLCHWTH, IS KaKOW CTaauu
JKM3HEHHOTO [LIMKJIa MHHOBALlMM W B KAKOW MPAKTHUYECKOW CUTyalHUH
1eaecoo0pasHoO MCHOIb30BaTh ATOT pecypc (Tada. 1).

Tabmuua 1. Madopmanus, TpedyemMast Ha pa3IMYHbIX 3Tanax KH3HEHHOTO LIUKJIA
Cranus Tpedyemas ungopmanus
KH3HEHHOI 0 LUK

HUndpopmaruss o PBIHKAX  WHHOBALIMOHOMN
npoaykiun. IIporpaMmbl U HampaBiIeHUS! TPUKIATHBIX U

I'enepauus U | IOUCKOBBIX UCCIIEIOBAHHH, HAIpaBJIEHHBIX Ha
bunbTpauus unei HAXOKICHUE BAPUAHTOB HCIOJBb30BAHUS HOBBIX HICH,
MeTonoB. Mapketunrosas uHpopmauus. Madopmarst 06
uHBecTopax. MHpopManus o KOHKypcax rpaHTOB

OTtuetst 0 HUP, undopmanus o pesynsrarx HUP,
aucceprauun. 1IporHoO3bl, aHanUTHKA U 1Ip. MPOOIEMHO-

HUP
OpHEHTHPOBaHHAas nHpopManus. MaTepuanbl Hay4. KOH).
[TarentHas uapopm. HayuHo-TexHUYECKas TUTEpaATypa
[TatentHas wHPOpM. OTYETHI O BBIIOJIHIEMBIX
OKP HUOKP. ®axrorpad. napopmM. 0 CBOHCTBaX MaTEPHUATIOB.
IIpompbllieHHbIe KaTajoTH, CTAaHAApPThl, CIPAaBOYHHUKH.
DKOJIOTUYECKHE HOPMATHBHbBIC TPEOOBAHHUS
HUndopmaruss O  TEXHOJOTHSIX  MOATOTOBKHU
OnbITHoe npounsBoacTBa. MTHPOpMaLMS O TEXHOJOTHSIX MOATOTOBKH
U 0pOpMIICHUS] KOHCTPYKTOPCKOMW, TEXHOJOTHYECKOH U
MIPOU3BOJICTBO .
OpraHU3aLMOHHON JOKYMEHTAL1H. Hndopmarnms
MapeKTUHIOBOIO XapaxkTepa
IIpomeitienHoe Wndpopmarusi 0 HOBBIX METOJAX U TEXHOJOTHAX
IIPOU3BOJICTBO npoaBrkeHHs] U peksnaMbl. CTanpapTel kauecTta. Hosble
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Cranus Tpedyemas undopmanus
KH3HEHHOI0 LKA

METObl U TEXHOJOTUH OPraHU3aLUU IPOJAXK.
BriBoa Ha peIHOK

HUndopmariuss 0 HOBBIX METOJAX OXBaTa PBIHKA.
IlenoBast wuH(pOpMaLMsl:  palMOHAIW3ALUS  IIEHOBOH
noJUTHKH. MeTtoel obecnieueHus kadectsa. Muadopmarus
O KOHKYPEHTax.

Poct

HUndopmarust 0 HOBBIX METOAAaX KOHKYPEHTHOTO
aHaJIu3a, MApPKETUHIOBBIX JEHCTBUSIX B  YCJIOBHAX
Haceimenue KOHKypeHUuH. MHpopmanus O HOBBIX IH3AHHEPCKUX
pELIeHNSIX U OPraHU3allMd CEPBHCHOTO OOCITY)KMBAHUS.
Hndpopmarust 0 HOBBIX METOZIAX CHIDKEHHS U3JIEPIKEK.

HUndopmaruss O HOBBIX pbIHKaxX cObITa U
COOTBETCTBYIOLIIUX OCOOEHHOCTSIX OpraHu3au
MapKeTMHra u pekynamel. HMHpopmamus o weroaax
Cnan CHIDKEHUS U3IEPIKEK IPU YMEHBIIEHUU ObBEMOB MPOJIAK.
Hndopmarus 0 PaLMOHAJIBHBIX METOIax
CBCPTBIBAHUATIPOU3BOACTBA W BO3MOXHBIX BapHUaHTax
IUBEePCUPUKALTNH.

B ommcriBacmoii mH(pOpManMOHHONW cHcTeMe TIPH pa3padboTke dopmara
METaJaHHBIX 3a OCHOBY ObLI0 mpuHSTO JlyOmmuckoe smpo, a (Dublin Core).
[10], ompenenstoiiee COCTaB M CEMAHTHKY 3JIEMEHTOB naHHbix [11, 12].
OTMmeTuM, 4YTO paclIMpeHHbIi HaOop MeTagaHHbiX JlyOnmuHCKoro sapa
MpeayCMaTpUBAaET BO3MOXXHOCTh HMCIHOJIb30BaHUS 33  KBaaudUKaTOPOB
(moamnoreit).

B derpane 2003 r. cxema «The Dublin Core Metadata Element Set»
(DCMES) 6p11a mpuHATa B KauecTBe MexayHapoaaoro ctanaapra [SO 15836-
2003, a B 2010 r. ObuUia OpHHATA B KAYECTBE HALMOHAIBHOTO CTaHAApTa
Poccuiickoit @enepanuu ['OCT P 7.0.10-2010 [13].

Cornacuo pekomernnanuu RFC 2413 [14], sneMeHTH METaTaHHBIX TIESTATCS
HA TPU I'PYIIIbL:

® S3JICMCHTHI, OIMCHIBAIOIME cojaepkaHue pecypca — Title, Subject,
Description, Type, Source, Relation, Coverage;

® DJICMEHTHI, OMUCHIBAIOIINE PECYPC C TOUKH 3PCHUS WHTEIUICKTYAITbHON
cobctBennoctH (Intellectual Property) - Creator, Publisher, Contributor,

Rights;

® DJICMEHTHI, OTHOCAIMHECS K KOHKPETHOMY OK3EMIUIAPY pecypca

(Instanitation) — Date, Format, Identifier, Language.

[Ipumepbl HWKECTOAIMMUX DJIEMEHTOB M YTOYHAIOMIMX aTpUOYTOB,
KACArOIIUXCA COAEP:KAMOTO Pecypca ¢ y4eToM Crenu(uKd paccMaTpuBacMoOi
3a7a4H, IPUBEACHBI B Ta0. 2.
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Tabnuua 2. Ilpumepbl HHKECTOSALTNX 3JEMEHTOB U YTOYHSIOIUX aTPUOYTOB

Hasnauenmue A3bIK 1
DJIeMeHThI Ksanuduxaropsi
AAHHBIX (O5T) 3JIeMEHTA (nomo.ts1) conepiaTebHbIe
AAHHBIX NpUMepbI 3HAYEHHIT
Subject Tema, npenmer KW - JlecKpunTopHbIH
WIN COJepKaHWE | KIFOUEBBbIE CJIOBA
pecypca.
CC- KnaccuukannoHHbIiH
KJ1acCU()UKAITOHHBI
€ KOJbl TEeMaTHUKHU
pecypca
LCS - KnaccugpukamoHHBIH:
CTaJusl )KU3HEHHOTO | FeHepauus unieH,
LIMKJIA HCCIIEIOBAHMS, ... BBIBOJ
HA PBIHOK, ...
RS - KnaccuukaninoHHBIH:
PEeJIEBAaHTHOCTD MOUCK TEXHOJIOTHH,
NPAKTHYECKOM BbIOOP TIOCTABIINKOB,
CUTyalluu aHaJIN3 PHIHKA,
(pemraemoti 3a1aue) | opraHU3anus
MapKETHHTA. ..
TA - KnaccuukanoHHBIH:
LieJIeBasi ayIUTOPUST | UCCIIEIOBATENH,
MapKETOJIOTH. ..
Description Onucanue TC - Free text
COZEPIKAHHMS OrJIaBJieHHE (COCTaB
pecypca. [6a3 maHHBIX]
pecypca)
AB — Free text
pedepar
PPT -
npe3eHTauus
CO - Free text
KOMMEHTapUHU
Type Kareropus RT — tun KnaccuukaninoHHbIH:
pecypca. pecyca TEMaTHYECKHI MopTall,
3JIEKTPOHHBIN JKypHAJI,
0a3a maHHBIX...
IT — Tun KnaccuukannoHHBbIH:
uH(popMaIu ¢akrorp., dbubnuorp.,
MOJTHOTEKCT.,
CMEIIaHHbIN
SCI - KnaccugpukamoHHBIH:
BUJ/IOBAs KATETOPHUsl | HAYYHO-TEXHHYECKAs],
uaopmanuu naTeHTHasl,
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Hasnauenmue A3bIK 1
DJIeMeHThI Ksanuduxaropsi
3JIEMEHTA coaepKaTeJbHbIE
AAHHBIX (10151) AAHHBIX (noxmoys) NpUMepbI 3HAYEHHIT
MapKEeTHHTOBas,
PBIHOYHASL, .. .
Source CBs13aHHBIH RV - Can use authority files
pecypc, u3 CBsI3aHHBIE BEHJIOPBI
KOTOPOTO TOHHBIN CO - Free text
pecypc MOXKeT KOMMEHTapUHU
OBITH MOJTy4YeH
MIOJTHOCTBIO HUITH
YAaCTUYHO.
Relation Cas13aHHBIE RR - Can use authority files
(aHaNMOTMYHBIE) CBsI3aHHbBIE
pecypcsl, (aHanornyHsIe)
MIOJTHOCTBIO HUITH pecypcel
YaCTUYHO CO - Free text
MOKPBIBAIOIIHE KOMMEHTapUHU
JAHHBIN pecypc.
Coverage XapakTepucCTUKN CNTR — KnaccugukaimoHHbIH
MECTOHAXOXKACHHUS | CTpaHa
pecypca u
BPEMEHHON RC - Numerical
NPOAOJIKUTENBHOC | PETPOCIIEKTUBHBIN
TH pecypca. OXBaT
CCV - KnaccuukannoHHbIiH
CTPAaHOBOW OXBAT

IIpuMeHeHHe NPOAYKIHOHHOM MOJEJH NPEACTABJICHHS 3HAHHN 00
HH(OPMALHOHHBIX pecypcax

B paMkax ommchiBaeMoro mpoeKTa MmpeayCMaTpruBaeTCs CO3AaHUE €IMHON
TOYKH BXOJIa JUT HABUTALIMK B MUPOBOM MH(OPMAITMOHHOM MPOCTPAHCTBE YEPe3
npeaocTaBieHue  MetaumHdopmaimu 00  MHPOPMAIMOHHBIX  pecypcax,
PEJICBAHTHBIX 3aJade IMoJb3oBaTeNs. Todka BXOma TpPEACTaBIsIeT COOOH
WH(OPMAIMOHHBIA TOPTA, TAE COCPENOTOYeHA MeTamH(popMamms Kak o0
nH(popMaIMOHHEIX pecypcax Kazaxcrana, Tak M 0 pecypcax Apyrux CTpaH.

OnHrM HW3 PEKUMOB TOWCKA PECYypPCcOB, OTBEYAONIMX MPAKTHIECKOW
CUTYyallMA TIOJB30BATENs, SBIIETCA TOWCK Yepe3 CHUCTEMY KIACCH(PHKATOPOB,
KOT'/Ia YKa3bIBASTCs, HAIIPUMED, CTAINA JKU3HEHHOTO IIMKJIA, TpeOyeMas TeMaTHKa,
pemraemas 3ama4a, ¥ T.I. OJTO OTKPHIBAET BO3MOXKHOCTH HCITOJIB30BAHUS
MPOIYKIIMOHHBIX MOJIEICH TBYX THIIOB:

[F (A=TRUE) THEN B (npoaykims ¢ 1eTepMUHUPOBAHHBIM SIAPOM );

IF (A=TRUE) THEN with a lot of confidence B (mpoaykmmsa c
HEJACTCPMHUHUPOBAHHBIM SIPOM ),

rme A — JOTMYeCKOe BBIPAKECHHE BHAA <yCIIOBHE
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2>&... &<ycrnoBue n>,

B — cicok pekoMeH1yeMbIx HH(OPMALIMOHHBIX PECYPCOB.

C npakTHYeCKOW TOYKHM 3PEHUS, WCIIONB30BAHUE MOJCIIH BTOPOTO THIIA
1eaecoo0pasHo Mo Mepe HAKOIUICHHS TAHHBIX 0OPATHOM CBS3H C TOJIb30BATEIAMHU
¥ 00pabOTKH THUX JAHHBIX C LETBIO YUCIOBON OLIEHKH CTEIIEHU PEIeBAHTHOCTH
KOHKPETHOTO MH(POPMAITMOHHOTO pecypca MPaKTHIECKOW CHTyaluu (permaeMoun
3amave). [IprBeieM HECKONBKO COMIEPIKATENHHBIX TIPUMEPOB.

I[F  (RS= «momck  texmmyeckmx  pemenwiiy AND  CCV=
«wmHTepHarMoHATbHBINY ) THEN <Crnmcok natentasix b/1>

[F (RS= «Bb100p mHOCTpanHbix pupm-napaepo» AND CNTR = «USA»)
THEN with a lot of confidence <DUN and BRADSTREET, LEXIS NEXIS, ...>

IF (CC= «xronomukay AND CNTR = «RU» AND CCV=
«maTepHanmonanbubi» ) THEN <DB VINITI, DB INION, ...>

[lomyamB, B  pe3yapTaTe TIOMCKA, MEPEYCHb PEKOMEHIYEMBIX
WH(OPMAIMOHHBIX PECYPCOB TOJIb30BATENIb MOXKET MEPEUTH MO TMITIEPCCHLIKE Ha
ONHCAaHKME KOHKPETHOTO pPecypca, a Jajiee, B Ciydae 3aMHTEPECOBAHHOCTH:

® [OJIYYWUTH JOCTYII K JTOMY pecypcy, Tepeas H3 ONUCaHUusA TI0
COOTBETCTBYIOIIEH TMITEPCChUIKE (€CITH 3TO OTKPBITHIM Pecypc);
® O3HAKOMUTHCS C YCIOBHSMH JOCTYNa W, Yepe3 yKa3aHHbIE KOHTAKTHBIC

JAHHBIC, CBA3ATHCS C BEHIOPOM Ha TIPEIMET 3aKITIOYCHHS J0T0BOPA, JIMOO

BOCIIOJIB30BAThCSl  MOCPEAHMYECKUMHM  YCIyraMd — Biaaenbna  0assl

MeTauHpopmarmm,

® B psijie CIly9aeB MOJb30BATEIIO0 MOKET OBITH MPEIOCTABIIEHA BO3MOKHOCTh
V3YYUTHh JIEMOHCTPALMOHHYIO BEPCHIO WM TONydWTh trial goctym K
HEKOTOPBIM PeCypcam.

BriBoapl
AHannz nHPOPMAIIMOHHBIX MOTPEOHOCTEH WHHOBAIIMOHHBIX TIPEATPHUSI THHA
u  mOpoosem, MPEenATCTBYIOIINM AKTUBHOMY HUCIIOJIL30BAHUIO MU

WH()OPMAIMOHHBIX PECYPCOB TIO3BOJIHII CAEATH BEIBOJBI O TOM, YTO MHHOBATOPHI
HE O00JamaroT 3HAHWUAMH O CYHIECTBYIOIIMX PECypcax W TEXHOJOTHAX WX
BO3MOXKHOT'O MCITOIBb30BaHUS KaK OCHOBBI JUT MPUHATHA PELICHUN HA pPa3IUIHbIX
STanax »KU3HEHHOrO LMKJIa MHHOBALMM, HEOJHO3HAYHOCTh TOJIKOBAHUSA MOHITHA
CMHHOBALWD» MOPOKIAET PA3HOOOpA3HE CMBICIIOBON HArpy3KH IPUMEHHUTEIHEHO K
MTOHATHIO «MHHOBAITMOHHAS HHPPACTPYKTYPa», a MHHOBAIIMOHHBIE TIPEATIPUATHS,
c1abo TIPEACTABIIAS BBHITOIBI KAYECTBEHHOTO HHPOPMALIMOHHOTO 00EeCTICUCHHUS, HE
BCErJa TOTOBBI BKJIAABIBATH CPEACTBA B PEIICHHE 3a1a4 WHQPOPMALMOHHOTO
COIPOBOXKJAEHHS MHHOBALIMM HAa BCEX 3TAaNaxX MX >KU3HEHHOTO LIUKIIA.

[Ipu pa3paboTke popmaTa MeTaTaHHBIX, ONTUCHIBAIONTNX HH(POPMAITMOHHBIC
PECYpPCHI, LIeIeco00pa3sHO NPHUHATH 32 OCHOBY JlyOJIIMHCKOE AP0, paCIIUPEHHBIN
HAa0Op METANAaHHBIX KOTOPOTO MPEAyCMATPHUBAET BO3MOXKHOCTH WCITOJIB30BAHUS
33 xBanmuuraTOpoB (TIOIITOIICH).

HUcnonp3oBaHue MNPOAYKIMOHHOM MOJIEIM MOPEACTABICHUS  3HAHUM

14



MO3BOJIAET  3HAYUTENBHO  YIPOCTUTh  MPOLECC  TIOMCKA  PEJIEBAHTHBIX
MH(POPMAIIMOHHBIX PECYPCOB, OTBEHAOIUX KOHKPETHOM MPAKTHYSCKON CUTY allHH
MOJIb30BATEJIA.

Broa B 3kcruTyaTarnuio creiuaiu3upoBaHHON HHHOPMAITMOHHO-TTOMCKOBOM
CUCTEMBI,  TIPEIHA3HAYCHHOW I  CHUTYallHOHHOTO  OPUEHTUPOBAHUS
WHHOBAIIMOHHBIX OPraHU3aluid B MHUPOBOM HH(MOPMAIMOHHOM MPOCTPAHCTBE,
obnamaromie mpeiaraéMod aBTOpaMM CTPYKTYPOW METagaHHBIX, HE TOJIBKO
MO3BOJUT  OOCCHECYMTh  B3aMMOJCHCTBHUE  MCXKAY  NPSANPUITHIMH, -
MOCTABIIUKAMHU M 3aKa34YMKaMH, paOOTaIOMMMH ¢ HHHOBAIMSIMHU, HO U TTOBBICUT
3¢ PeKTHBHOCT MHHOBAIIMOHHOM JIeATeIbHOCTH B PecryOnuke KazaxcraH.
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MEKEBAHUE ME/KAY PABOTAMM 110 CO3JAHUIO
PACIIUPAEMBbBIX CUCTEM U PABOTAMM 110 CO3JAHUIO
CUCTEM UIMMUTHUPYIOHIUX KU3HDb

B craTbe BBINOJHEH KPAaTKUM aHANW3 NOCTHXKEHUN U OXHUAACMBIX PE3yJbTATOB
HCCJIEZIOBAaHUI B HAyYHOM HaIlpaBJIeHUH, OPUEHTUPOBAHHOM Ha CO3/laHUE “pacLIHpsieMbIX
cucTeM’, NOCTIXKEHUH, KOTOPBIE MPEANONIOKUTEILHO MOTIIH Obl ObITh BOCTPEOOBAHBI IS
MPOABWKECHUST UCCIEIOBAHUNM B HAyYHOM HAINPABICHUH, OPUEHTHPOBAHHOM Ha CO3AAaHUE
“HCKyCCTBEHHOro HHTesiekTa’. Tem cambiM chHOPMYIHPOBaHBl MPUYUHBI B3AMMHOTO
00ocobneHnst UcCaeqOBaHUN 3TUX ABYX HAayYHBIX HampaBiieHUH. M370KeHHBIN MaTepual
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NpU3BaH CIOCOOCTBOBATh AKTUBALMH paboOT 1O CO3MAaHUIO NPOTPAMMHBIX CHCTEM,
COOTHOCHMBIX UMEHHO K CHCTEMaM UCKYCCTBEHHOT'O HHTEIIJIEKTA.

KITIOYEBBIE (JIOBA:  MopenupoBaHHME  €CTECTBEHHOTO  WHTEJUIEKTA,
UCKYCCTBEHHBI HHTEJUIEKT, MMUTHPYIOLUINE HHTEJIEKTYAIbHOE TIOBEACHHUE MAIIUHBI,
pacuInpsieMblie CHCTEMBI.

[IporpammHas cucTeMa HE CTAHOBHTCA WMCKYCCTBEHHBIM WHTELIEKTOM
(M) Tonpko OT TOTO, 9TO €€ KTO-THOO0 TaK HA3bIBACT MyOJUYHO U peryispHo. B
HACTOAIIEE BPEeMsS MMEHOBAHWE HEKOTOPHIX KOHKPETHBIX MPOTPAMMHBIX CHUCTEM
cuctemamu MU BcTpeuaeTcs 9acTo HE TOJNBKO B MyOJIMIIMCTHKE, HO ¥ B HAYIHOU
muteparype. OTCIeauTh KaKIbIM TakoHW ciaydad u cOpPpMHUPOBATH IIETIOYKY
JIOKA3aTeIbCTB HEMPABOMOYHOCTH TAKOW BOJIBHOCTH B UMEHOBAHWH TEX WITH MHBIX
KOHKPETHBIX TMPOTPAMMHBIX CHCTEM JIeJI0 TPYyJAOEMKOe W HebiaromapHoe.
JleWcTBUTENNBHO T PaOOTHI MO CO3JAHHMIO MPOTPAMMHBIX CHCTEM, ITPABOMEPHO
COOTHOCHMBIE IMEHHO K cucteMam MU, IMeroT nmpakTraeckoe 3Ha9€HHUE — BOTIPOC
OCHOBOTIOJIATAIOMIAMA, OJHAKO PACCMOTPEHHE 3TOTO BOMPOCA MBI BBIHOCHM 34
paMKH HACTOSAIIEH CTaThW. A 3/1eCh OTMETHM, YTO IS AKTUBAIMK PadOT 1Mo
CO3AAaHUIO0 TIPOTPAMMHBIX CHUCTEM, COOTHOCHMBIX HMMEHHO K cuctemam WU,
BBITIONTHATH pazo0iiadeHne npod)aHallii B BONPOCE MMEHOBAHUSA TEX WA MHBIX
KOHKPETHBIX TPOrPaMMHBIX cucTeM cuctemamu MU, mo mepe BO3MOKHOCTH,
HeoOxoauMo. PaccMOTprM O1MH KOHKPETHBIW CITyqa.

B uctopudeckuii iepro1 aKTUBHBIX padOT MO UCCISIOBAHUIO U CO3TAHUIO
pacHIMpsEMBIX CHUCTEM TaKhe pPabOThl COOTHOCHIMCH MMEHHO K padoTaM 1o
cozmannio MU. Bnocneacteum Tekymime pe3ynbTaTbl HCCIEAOBAHUM B 3TOM
HAIIPABJICHUHM BCe OOJIbIIE HE COOTBETCTBOBAIM OXKHIAHWAM W PadOTHI IO
CO3aHMIO PACIIUPIEMBIX CHCTEM, OCTABAsICh BOCTPEOOBAHHBIMH M MPAKTHYECKH
3HAYMMBIMH, TEPECTATN MMO3UIIMOHUPOBATHCS B PpaMKax HWCCICIOBAHUN 110
cozpanuio M. daktuyeckn npousomieaniee pa3rpaHUueHUE UCCIEI0BAHUM Ha
nsa Hay4yHbix HanpasieHus (HH) Obuto crmoHTaHHBIM, M HUKAKUX TTOSCHEHWH
ATOMY B HAYYHOM JIMTepaType nmpocto HeT. Kak, BrpoyeM, HET ¥ KOHCTATALIMH TOTO
(dakTa, 4TO PabOTHI MO CO3MAHHUIO PaACIIUPSIEMBbIX CHCTEeM — 3T0 pabdotei HH,
ob6ocobnennoro or HH no cozpanmo UM, B macTosmel ctatbe MbI Tipeaiaracm
MOSICHEHUS (aBTOPCKOE TOJIKOBAHME ), BOCTIOTHSIOMME TOT Tipoben. Utak. ..

OTmedas MPUCYIIHOCTh KACKAIHOTO MOPOMKICHUS ITOJITHOMY MHOMKECTBY
anroputMoB ectecTeeHHOro nHTeLTekTa (EN), MBI KOHCTATHPYEM, 9TO HEKOTOPAS
BbIOOpKaA anroputmos EW moposkmaeTcst apyro¥ BeiOOpkou anroputmoB. U mpu
3TOM  paznudaeM Tpu  BeIOOpkm  amropurmoB EW: 1)  amropmrmer
vHTeIUIeKTyansHoro moseaeHus (AWID); 2) anropurmbel mHTEIEKTa CyOBEKTa
(AUC) m 3) anropurmbl cyObekTa (Kak >KHBOM CYIIHOCTH). A 3TO 3HAYUT, YTO
MHOJKECTBO M MHOToo0Opasue alrOpUTMOB CyOBEKTa (KaK JKHUBOW CYIIHOCTH)
MTOPOXKIAIOT Y OTIEPATUBHO AKTYATU3UPYIOT MHOXKECTBO M MHOT0oOOpasue AVC. A
TaKXKe, 9TO MHOXKECTBO W MHoroodOpasme AMC mopoxxagaroT W OmnepaTHBHO
aKTyaJIu3upPyIOT MHOKeCTBO M MHOrooOpasue AUIIL. Co3manue KOMMBbIOTEPHOU

17



moaenu EW, koHEYHO e, MODKHO COACpsKaTh BBISABIACHWE W (DOPMATHU3AIMIO
anroputmoB EN kasknoi U3 Tpex BEIOOPOK.

B nelictBuTrenbHOCTM  HAOMIOMACTCS  CIIOHTAHHAS  IIEPCOPHUCHTALIMS
npaktuaecku Beex pador HH MU nHa uccrnenoBanus m MOIEIMpOBaHHUE TONBKO
AUIT cybObekta. Tem cambiM (akTHYECKH BCE YHOMSHYThIe pabOThI He
npesbimaror  motpednoctert HH  «Cozmanwe  mammH, WMHATHPYROMIHAX
WHTEJUIEKTyaIbHOE TIOBeAeHWe». KOHeYHO JKe, OmNpeneseHHbIA WHTEPEC
BBI3BIBAIOT  BOMpochl:  “[ledicTBuTensHO M 6ce  pabomwr  HH HH
nepeopueHmuposanvl Ha WCCIAEAOBAaHWA © Moaenuposanue Toimbko AUII
cyobekta?”. A Takke: “Kak M Korga TpOMCXOAWia 3Ta MHepeopueHTArus?”
OpHako MBI CUMTAEM, YTO 3HAYHUTEIHHO BaJKHEE OBLIO Obl YCTAHOBUTH NPHIUHY
TaKOW TIEPEOPUEHTALIMA W BBIABUTH BO3MOIKHOCTh M3MEHEHHWS BEKTOpPA YCHIWN
cnermanricroB B HH MU Ha mccnenosanus 1 MOae TMpOBaHKE BCEX TPEX BEIOOPOK
anropurmos EW u, s Havana, Ha uccnenosanus u moaeanposaaue AUC. U Bee-
TaKy B PAMKax UMEHHO 3TOW CTAThbH COCPEIOTOYMM HAalle BHUMAHWE BCETO JIMIIb
Ha BBIABIICHUM TNPWHIMIIMATBHBIX OTIMYMKA B WEMIX W 3amadax gasyx HH
“cozmaHue pacIUpsAEeMbIX cCUCTeM | “‘cozmanue cuctem U™

Yrobbl obecrneunTh IOKA3aTeNbHBIA W CKPYMIYJE3HBIH  XapakTep
W3JIOKCHHUIO MaTepuajga 10 J3TOM TeMe HeoOxoaumo copMyIrpoBaTh
JO0OPOCOBECTHOE TOJKOBAHWE NPHUMEHAEMBIX nanee moHATHA. M B mepByro
ouepens Tonkosanue mouaTH “ANC” u “IIporpammuas cucrema, coaeprkamas B
cedbe AUC”. Ha ceromusmHui IeHb, 38 UCKIIFOYEHHUEM BCETO JIMIIL OJHOTO, BCE
AUII cyObekTa, IPUHATHIE K PACCMOTPEHHUIO, UCCIICTOBAHUIO M MOJICITUPOBAHUIO
B KOMITBIOTEPHBIX CHUCTEMAaX, PEANTM30BAHBI HA 3HAHWAX, MOMEIIAEMBIX B TEJE
nporpaMMHON cucTeMbl. Tem cambiM AVC BBIHY»KAEHBI BBITIOHATH TTOP OXKACHUE
u oneparuBHyto aktyammsamuio AUWIL, kotopele He 000coOmeHBI W3 Tena
nporpaMMHO#M cuctembl. Jla, aekicteutenbHo, B EW, yka3zaHHbIC BbIle, BHIOOPKH
QITOPUTMOB MUMEIOT TOJIBKO BUPTyanbHOE (He Qusmdeckoe) obocodnenue. M mpu
stoMm EM B moBcenHEeBHOM NpakTUKE YCHEHNIHO Ppa3fd4vacT, WU3BECTHBIE €MY,
QITOPUTMBI, ¥ 0€30MMO0THO COOTHOCUT KAXKIBIA M3 HUX K COOTBETCTBYFOIICH
BBIOOpPKE. A TaKKe CBOGBPEMEHHO M KAYE€CTBEHHO BBITIOIHIET BCE OIEpalldd
PEIAKTUPOBAHHSA AITOPUTMOB OO0JIe€ HHU3KOTO YPOBHA HMEPAPXHH B CHUCTEME
KacKaJaHOro mnopoxkaeHus. OOHAKO BechbMa IPOOIEMATHYHO KOMITBIOTEPHOE
moaenupoBaare AWC, BRMOTHAOMMNX TOPOXKACHWE W ONEPATUBHYIO
akryammzaiio  AUII, Heo00COONEeHHBIX W3 Tella TPOTrPAMMHON CHCTEMBL.
Jlpyrumu cioBaMH, pacCMOTPEHHWE TIPAKTHKHA CO3JAaHUS NMPOTPAMMHBIX CHUCTEM
MTOKA3bIBAET, YTO JI0 HACTOSIIETO BPEMEHH CYIIECTBYET €Ie MHOTO MpoOiIemM
PEIAKTUPOBAHHA AITOPUTMHYECKUX OJIOKOB, €CIHM OHHM HAxXOITCA B Tele
MPOTrPAMMHOM CHCTEMbI (B MANIMHHBIX KOJAX), MPOOJeM, KOTOpPbHIE YCHEITHO
PELIAFOTCs, €CITU T KE CaMble AITOPUTMHUIECKHE OJIOKH OyIyT BBIACIICHBI U3 TeJa
MPOrPAMMHOM CHUCTEMBI B TaK Ha3blBaeMbie 0a3bl 3HAHWH. JDTOT BBIBOJ MOIKHO
cAeNaTh MPU PACCMOTPCHHM TOCTHIKCHUW CEeroaHsAIIHero mHs B padorax HH,
HAIIEJICHHOTO Ha CO3/IAHUE “pacIIUPIEMBIX CUCTEM .
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[IpuBenemM kpaTkoe ONMMCaHUE STUX JOCTUKEHHM MO CO3JIaHUIO TEXHOJIOTUH
pacumpeHus. APHOPH OTMETHM, 9TO Pa3Mephl JOCTYITHON ONIEPATHBHOM MAMSATH
Yy COBPEMEHHBIX KOMIBIOTEPOB HECOM3MEPUMO MEHbIIE OOBEMOB HOCTYMHOM
JOJITOBPEMEHHOM maMaTH. M pazMepsl Tena MporpaMMHBIX CHCTEM B MAITWHHBIX
KOJaX MOCJe WX CO3AAHUs HE MEHSAIOTCS. A TaKKe€ OTMETHM, YTO IO HACTOSIIETO
BPEMEHM HE CO3JaH PEAAKTOp I PEJAKTHPOBAHUS Tporpamm B (Qopmarte
MaIIUHHBIX KOJOB, TAPAHTUPYIOIIHH HE Pa3pyIICHHUE alPHOPH PACTIOIOKEHHBIX B
MpOrpaMMax ajiropuTMoB. Eciiu mpu co3gaHuu MpOrpaMMHOM CHCTEMBI yAaeTCs
CIIPOTHO3UPOBATH BAPHUAOEITHHOCTE HEKOTOPOTO OJIOKA, M3 MHOXKECTBA OJIOKOB,
COJIEPIKAIIUXCS B IPOrPAMMHOM CHCTEME, TO JUTA 3aITyCKa JJF0O0Tr0 BAPUAHTA ITOTO
Omoka (B TOM dYwHCIie W JIIOOOTO M3 €Iie HE CO3JaHHBIX BApPHUAHTOB) MOXKHO
YCTAHOBUTH OIEPATOP 3alyckKa MNpOTrpaMMBbl, WM KOTOpou (opmupyercs 1o
HEKOTOpoMy anropurmy. llpm »53ToM 3amyckaemas mOporpaMma CHadajia
3arpy»kaeTcs B CBOOOJHYIO YaCTh OMEPATHBHON MAMSTH, OTPA0ATHIBACTCS U 3aTEM
BBITPY)KAE€TCA M3 OMNEPATHBHOM MAMITH. 3aMETHM, YTO BHOBH CO3/1aBA€MBbIC
MPOrPaMMBI TI0 TOW TEXHOJIOTHH PACIIMPEHUS NPOrPAMMHON CUCTEMBI 0 W
Mocjie OTPabOTKHA COXPAHSIOTCS B OOJIACTH JIONTOBPEMCHHOM MHaMATH. Takum
0o0pa3om, y pacCIIMpseMbIX CHCTEM (BO BCEX BApHAHTAX TEXHOJOTHH PACIIMPESHUS )
YaCcTH, CO3JaBACMBbIC YK€ B MPOIECCE SKCIUTyaTAlMH MPOTrPAMMHOM CHUCTEMBI,
pPa3sMemaTCA U COXPAHIIOTCS B TOJITOBPEMEHHOM TTAMSI TH.

[ToBTOpHMCS, 4TO pemEHUs IO PEIAKTHPOBAHHIO MPOTPAMMHOM CUCTEMBI B
MAIIUHHBIX KOJAX W PEIICHUs 110 HEOTPAHUYICHHOMY MOTTOJTHEHHIO MPOTPAMMHOMN
CHUCTEMBI B MAIIMHHBIX KOJAX B OIMEPATHBHOW MaMsATH MpocTo HeT. OTMeTHUM
TaK)Ke, YTO MPOrpaMMHAs CHUCTEMa TPU3HACTCS PACIIMPAEMONW M B TOM Ciydae,
€CJIM TIOCJIE TTOTIOTHEHUS TAaKOW CUCTEMBI HOBBIM BAPHAHTOM HEKOTOPOTO OJIOKa
(ouepemHBIM  PE3yNIbTATOM  OMNEPALMA  PACIIUPEHHS) NPEIyCMaTPHUBACTCS
MEPEKOMIMIALINS ¥ OTPAOOTKA TOCTPOUTETIEM NMPOTPAMMHOM CUCTEMBI B IIEIOM.
B »TOM ciiydae HOBBIM 3JIEMEHT CO3/A€TCS M TMOAKIIIOYAETCA K HPOTPAMMHOMN
cucteme B ¢opmare mnomamporpammbl. KoHeWHO ke Takas CHTyarus
XapaKTepHU3yeTCsAd YBEIMYCHHEM Tejla NPOTPAMMHOW CUCTEMBI (B MAaNIMHHBIX
KOJax) TOCie KaKAOW ONEepaluM pacliMpeHus. leM cambiM padoTa TaKoro
BApUAHTA PACIIMUPAEMOM CHUCTEMBI OYIET NPHWHYIMTEIHRHO TPHUOCTAHOBICHA
pazMepaMu JOCTYIHOM OTIEPATHBHOM TAMATH y COBPEMEHHBIX KOMITBIOTEPOB.
Takum oO0Opa3oM, pacCMOTPEHHME JOCTHIKCHHM 10 CO3JaHHMIO TEXHOJIOTHH
pacmmpenus nporpaMmmMHubIx cucteM B HH “pacmmpsiembie cuctemMsr” OKa3bIBAET,
YTO JI0 HACTOSIIETO BPEMEHHU:

e Pemrenns mo 0e30MacHOMY pPeaKTHPOBAHUIO MPOTPAMMHON CHUCTEMBI B
MAaIIMHHBIX KOJAX ¥ PEMEHWs MO0 HEOrPAHUYCHHOMY ITOTIOJTHEHHUIO
MPOrPAMMHOM CHUCTEMBI B MAIIMHHBIX KOJAX B OMNEPATHBHOW TMAMATH
MPOCTO HET;

e BHoOBB co3maBaeMble OJIOKH pacIIMPSAEMON MPOrPaMMHOM CHCTEMBI IO U
MocJjie 0TPabOTKH COXPAHIIOTCS B 00JIACTH JOJITOBPEMEHHOM MaMATH. JTO
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MO3BOJIAET  M30€KaTh  TPHUHYIUTEIHPHOM  NPHOCTAHOBKA  PaboTHI

MMPOTPAMMHOM CHUCTEMBI TI0 TEXHOJOTHHM PACIIUPEHHS Ha MOMEHT, KOTJa

pasMep BOCTPEOOBAHHOI'O PACHIMPICMON CHUCTEMOW o00beMa NaAMATH

HAYMHACT TNPEBBIIIATh OOBEM JIOCTYITHOW ONEPATUBHOW MaAMATH Y

COBPEMEHHBIX KOMITBIOTEPOB.

N 510 1Ba CyHIECTBEHHBIX BBIBOJAA O JOCTHDKCHHMSAX MO CO3/IaHMIO
TEXHOJIOTMM pAacIIMpeHus mnporpaMMHbix cucteM B HH “Pacmmpsemsie
cuctembl”. Tak kak HazHaueHwe AMC (cMomenMpoBaHHBIX B KOMITHIOTEPHOM
CHUCTEME) — TIOPOXKAATh M OINEPATUBHO AaKTyaIM3UPOBATH MHOXKECTBO M
muoroobpazue AUIL, ¢pynkmmm AMC He OJTHOCTBIO COOTBETCTBYIOT (DYHKIIHAM
pacuIMpeHus B pacmIvpseMbIx cucTtemMax. K TakuM OTIIMYHMAM MOYKHO OTHECTH U
CJIETyFOIINE TBA OTIIMYHSA B KOHKPETHOU ()OPMYITUPOBKE:

e TexHonmoruss  pacliMpeHus  HE  MPeayCMaTpUBaeT  JANbHEUIIYIO
AKTyaJIU3aHio €OUHOMKIBl BKIIOUYCHHBIX B PACHIMPIEMYIO TIPOTPAMMHYIO
cuctemy OnokoB. Kommberorepusie momenu AUC nomkHbl 0OecrieunBaTh
AKTyTH3AIMIO €AUHOK/IBI BKIFOYSHHBIX B TPOTPAMMHYIO CUCTEMY OJIOKOB
MPU  COOTBETCTBYIOIIEH WHHUIMALIMA AanpHOPH  HEIMPeACcKa3yeMbIMHU
BO3JICUCTBHASAMH CO CTOPOHBI OOBEKTHBHOM PEATBHOCTH;

e [lomonHeHWe pacmupsieMOr MPOrPaAMMHOM CHUCTEMBI HOBBIMH OJOKaAMU
ocymecTisgercs denmoBekom. A ¢ynkmmm AMC  wmcnmonHsrOTCS
ABTOMATHYECKH O€3 YydYacTWsd YeJIOBEKA ¢ TIPH COOTBETCTBYIOIICH
VHULAAIIMN alpuoOPH HETPE/ICKa3yEMBIMH BO3JICUCTBHUSAMH CO CTOPOHBI
O00BEKTHBHOM PEATBHOCTH.

Takum oOpazom, oTMedas CyIIECTBCHHbIE OTIWYUSA B HA3HAYCHUH
KoMIbIOTepHBIX Mozened AWC w QyHKOMA pacmivpeHuss B PacIIUPSIeMBIX
CHUCTEMAax, Mbl BCE-TAKM KOHCTATUPYEM, YTO TPH CO3JaHUHM KOMITBIOTEPHBIX
mozener AUC nienecooOpa3HO BOCMOIB30BATHCA BHIBOJAAMH O JNOCTHKCHHAX IO
CO3JaHHIO TEXHOJIOTHH PACIIMPeHUs nporpaMmMHbIx cucteMm B HH “pacmmpsiembie
cuctembl . [lpu aToM He0OX0AMMO MOMHMTH, 4uTO B oTiuune ot AUII, koTopbie
WHEPTHBI K anpyuopy HENpPEICKa3yeMbIM BO3JECUCTBUAM PEAIBbHOTO MHpA,
BO3MOKHOCTH PACIIMPAEMBIX CHCTEM aKTYaJW3UPYIOTCI B MPOILEcce HuX
SKCIUTyaTalldi M COOTBETCTBEHHO TAaKHWE CHCTEMBI HACTPAMBAIOTCSI HA anpuopu
Henpeockazyemuvle usmenenus peanvrHoco mupa. Y sce-taku genosexom, a e AUC
BOCTIPMHAMAIOTCSA AIlPUOPH HETIPEJCKA3yeMble M3MEHEHHS PEaTbHOI0 MHUpa, U
COOTBETCTBEHHO OTPA0ATHIBAIOTCS HEOOXOIMMbBIE U3MEHEHHWSI COOTBETCTBYIOINX
AMUII. CrenoBatenbHO, CO3aHUE PACIIAPAEMBIX IPOTPAMMHBIX CUCTEM — 3TO TIar
BIIEpE HAa TIyTH K pealn3alliy MPOTPaMMHBIX cucTeM, conepxkammx AUC, u nBa
mara Ha3ad, TaK Kak Oe3 yd4acTus 4YeJIOBEKa HACTPOWKAa Ha aIlpHOpH
HETpEeACKa3yeMble M3MEHEHHS PEAIbHOTO MHpPA HE BBITIOJHACTCA U HE MOXKET
OBITh BBITIOJIHEHA TIPH COXPAHEHHWHM YCTOSBIICHCS TEXHOJOTHH CO3dAHHS
pacmupsieMbIx cucteM. OTMETHM TakKe, 9TO OPUEHTAIMA Ha CO3/TaHUE PeaaKTOpa
MPOTrPAMMHBIX CHCTEM B MAIIMHHBIX KOJAX, MPEABAPSs TEM CaMbIM PaOOTHI IO
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co3aaHuio KoMIbloTepHbIX Mogaener AMC — s1o oTka3 (B 3aByaIupOBaHHOW
dbopme) ot pabotr mo wmccrnemosanuto u moxaenuposanuro AUC. To ecth oT
WCCJICIOBAHUM W MOJCITUPOBAHUA AITOPUTMOB W3 COOTBETCTBYIOHIEH BHIOOPKH
anroputmos EU.

VYropsmounBanue padOT MOMKET TPHUBECTH W TPUBOJWAT TOJIBKO K
JUCKYCCHSIM [0 MHOKECTBY M MHOT000pa3Hro mpooiieM, 0e3 pelieHus KOTOPBIX
HEBO3MO)KHO TIPUCTYNHUTh K PEHICHWIO 3aJa4 TEHEpPallMd W CBOECBPEMEHHOM
axryammzaru AUIL To ecTs IpUBOKT K AUCKYCCHAM TI0 MPOOIEeMaM, pEIIeHHE
KOTOPBIX HE OXKUIACTCS B 0003pHMOM OyaymieM (IMCKyCCHAM HHU O 4eM). B Takux
JIMCKYCCHUSX HEPEIKO BCTPEUAIOTCS YTBEPIKACHHS M O TOM, YTO I HEKOETO
koHkpetHoro AUIT AUC yxke BoisBIeHBI, (OPMATU30BAHBI U CMOJICITUPOBAHBI B
HEKOTOPOM KOHKPETHOM TmporpaMMHOM cucteme. Kak mnpaBuio, oTMedaeTcs
TaKKe, 9YTO pabOThI MO CO3TAHMIO TAKHX MPOTPAMMHBIX CHCTEM, K COMKAJICHHMIO,
BBITIOJTHEHBI 3apy0SKHBIMH CITEIIMATUCTAMH M 3aKPBITHI TPH(POM CEKPETHOCTH.

N3-3a rpudpa cexpe THOCTH YITOMSHY THIX PaOOT HEBO3MOKHO IMTOCTABUTH MO
COMHEHME UCTUHHOCTBH YTBEPKICHUS O TOM, YTO B TOW WM MHOM YIOMHUHAEMOU
KOHKPETHOW TporpaMMHON cucteme Yyxke cmomenuposansl AMC, xotopeie
VCIIEITHO  BBITIOJNIHAIOT TEeHEpanmuio BapwaHToB KoHKpetHoro AHWIl wu
CBOEBPEMEHHYIO aKTYaIM3AIIMI0 KKJIOTO M3 TaKuX BapuaHToB. OIHAKO MOYKHO
KOHCTAaTHPOBATh, YTO €CIM BCE K€ YIABAIOCHh CKPYMYJIE3HO PaCCMOTPETh
KOHKPETHYI0  TIPOTPAMMHYIO  CHUCTEMY, B  XapaKTEPUCTHUKE  KOTOPOH
MPUCYTCTBOBATIO yTBepkacHUe o Hamwmamu B Hed AUC, m rpud cekperHocTH
KOTOpOM OBLI CHAT IO WCTEYCHHUM HEKOTOPOTO TIEPHOJIA BPEMEHH, TO
OKa3bIBAJIOCh, YTO 3Ta TMPOTrpaMMHAs CHCTEMa BCEro JHWIIb BapHualeTbHA.
OxapakTepuzyeM Takhe TNPOTPAMMHBIE CUCTEMBI W TIOSICHAM TNPUMEHEHUE
TepMHUHA “‘BaprabeTbHOCTD .

HUnorpa nmepen co3zgaHrMeM KOHKPETHOM MPOTPAMMHOM CHUCTEMBI yAAeTCs
CIIPOTHO3UPOBATH HE TOJBKO BApHaOEIBHOCTh y HEE HEKOTOpOro Ooka, u3
MHOJKECTBA COACPKANIUXCS B HEW OJIOKOB, HO M KOJIMYECTBO BAPHUAHTOB TAKOTO
Onmoka, a TakkKe TMOAPOOHBIC AITOPUTMBI KAKAOTO W3 TNPUMEHSCMBIX B
MaTbHEWINEM BapWaHTOB. /[[ns BBIAENEHUSA TAaKMX TIPOTPAMMHBIX CHCTEM B
000COOJICHHYIO TPyIIy OOBEKTHBHBIX NpPU3HAKOB HeT. (CliemoBaTeIbHO, HET
BO3MOKHOCTH J0Ka3aTh, YTO JAPYTHAE TMPOTPAMMHBIE CHCTEMBI, COJEpIKAUIUE B
CBOEM aJIrOPUTME BAPUAOCIIBHOCTH TOTO MITM UHOTO OJIOKA, HO MOKA HE Ha3BAHHBIC
nporpaMmMHabiMu cuctemamu ¢ AVC, He MOTyT OBITh TaK HA3HIBAEMBI.

OTMeTM TarkKe, 9TO TPOTPAMMHBIX CHCTEM, COJEPKAINIUX B CBOEM
QITOPUTME BapHAOETHHOCTD TOT'O HJTH MHOTO 0JIOKA, MTOJABIISIOMEe OOTBITHHCTBO.
U Bce-Taku BBIICICHHUE €IMHULL U3 MHOKECTBA, M (JOPMHUPOBAHUE TTOIMHOKECTBA
— 3TO MPOIIECC M3HAYATBHO CYOBEKTUBHBIN M HE MOKET MOJBEPTaThC KPUTHKE CO
CTOPOHBI HAYYHOTO OOBEKTHBU3MA. A HA MO3UIUIX OOBEKTHBHU3MA 3aMETHM, UTO,
€CJIM BCE K€ yaBalIOCh CKPYMYJIE3HO PACCMOTPETh KOHKPETHYIO MPOTPAMMHYIO
CHUCTEMY, TO OKa3bIBAJIOCH, YTO B HEW pealM30BaHa BCETO JIUIIb BAPHAOETHHOCTb.
A BapuaOelbHbIE TIPOTPAMMHBIE CHCTEMBI HE 00JIaIal0T aXKe PaCIIAPIEMOCTBIO.
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BaxxHOo TOHMMAaTh, YTO MPU PACCMOTPEHWUH TAKHX IMPOTPAMMHBIX CHCTEM HE
yJAeTCs BBIABUTH HEMPEICKA3yeMOCTh BO3JACHCTBHM CO CTOPOHBI OOBEKTUBHOM
PEANTbHOCTH JJTs1 MHALIMALIMKA Ha BEIPAO0OTKY HOBOTO BapuaHTa KoHKpeTHoro AUII
WJIM Ha aKkTyaJau3alyio Ji00ro BapruanTa 3Toro kKoukpetnoro AUIL

[lomBemem WTOTM TOIKOBAHMS, BBOAMMOTO HAMU, MOHATHSA IIPOTPAMMHAS
cucteMma, coaepskamas B ceoe AUC». B manpHeieM 310 NOHITHE MOKET OBITh
WICITOJTB30BAHO JUTS MEXKIUCIIUILTMHAPHOTO HAYYHOTO OOMEHWs, a BBOJMTCSA 3TO
MOHATHE B ecTecTBeHHOHay4YHoM HH no mnccnenosanmro n monenuposanvo EN.
ITO 3HAYHWT, YTO NIPU3HAKH T BHIACICHUS «IPOTPAMMHBIX CHCTEM, COJIEPIKAIINX
B cede AUCY nocam obvexmusnwiii xapaxmep M HEIOMYCTAMO HCIIOIB30BAHUE
TaK WMEHOBAHHOTO TIOHATHA TPH YIOMHWHAHWUM KaKWUX-THOO MPOrPaMMHBIX
CHUCTEM, €CITM /Ui WX BBIABICHWA OBUIM NPUMEHEHBI JPYTHEe NPHU3HAKH.
[lepeurcnum 3Tu TIPU3HAKH €LIE Pa3:

e [Iporpammubie cuctembl, peamusytomue AWC, aBromatmdecku (0e3
y49acTHs YEJOBEKAa) TMOTMOJHAIOTCS HOBBIMH BApPHAHTAMH  KaKIOTO
koHkpeTHOrOo AMIl mpm cooTBeTCTBYIONIEH WHUIMALIMA — aANPHOPH
HETPEICKa3yeMbIMH  BO3JIEUCTBUSAMH CO  CTOPOHBI  OOBEKTHBHOM
PeaTbHOCTH;

e [lporpammubeie  cuctembr, peammsyronme AUC,  obecmeunmBaroT
ABTOMATHYECKYI0 (0€3 ydJacTHWs 4eJIOBEKA) aKTyaTu3aluio (eIHHOMIBI
BKIIFOYEHHOT'O B MPOrPAMMHYIO CHCTEMY) JIFOOOTO BapHaHTAa Ka)IOTro
koHkpeTHOro AMIl mpm cooTBeTCTBYyIONIEH WHWIMALIMA —aANpPHOPH
HETPEICKa3yeMbIMH  BO3JIEUCTBUSAMH CO  CTOPOHBI  OOBEKTHBHOM
PEaTbHOCTH;

e Ha Texkymuid UCTOpUYECKMA TEpUOJ TMPOrPAMMHBIMM CUCTEMAaMHU,
peammsyrommMu AMC, MoOryT Ha3bIBaTbCS TOJIBKO T€ MNPOTPAMMHBIC
CHUCTEMBI, B KOTOpPbIX onmH wWin Heckolbko AWII obocobmensr B Tak
Ha3bIBAEMBIX 0a3ax 3HaHWW. B Oyaymem 3To orpaHudeHue 00s3aTeNbHO
OyIeT CHATO.

Takum oOpa3zoMm, B CTaThe MOKA3aHO, YTO B PACIIHPSAEMBIX CHCTEMAaxX Ha
JTare HKCILTyaTalMK alpHOPH HEIPEeACKa3yeMo MeHseTcs (pacmmpsercs) Habop
BO3MOXKHBIX (DYHKIHH, OTHAKO M3MEHEHUS 3TH OCO3HAHHO BBIMIOIHSAET YEIIOBEK
(mpodeccuonan B 3Tom gaene). [IporpammHas cuctema HeCrocOOHA BBITIOTHUTH
3T (QYHKIHMHM CaMOCTOSTEIHHO TPH WHUIMALMWA alpPUOPH HETPEACKA3YEMbBIMHU
BO3JICUCTBHAMH CO CTOPOHBI OOBEKTHBHOM PEATbHOCTA. A 5TO 3HAYHT, UYTO
mocTkeHus cerogasamHeTo s HH “co3nanme pacmupseMbix cucteM” HE MOTYT
OBITH MPOAYKTHBHO WCITOJIB30BAHBI IS TOMYYEHUA KAKUX-JIMOO PE3yJIbTATOB B
HH “cozmanme cuctem HMHN”. U 310 cramo oOBEKTHBHOW MPEANIOCHUTKOMN
nozurmorrposaaus HH no “co3ganmto pacmupsiembrx cuctem’ BHE pamok HH mo
“cozmanmto M7, Oco3nanme 000COONCHHOCTH PadOT TO0  CO3aHMIO
pacmmpsieMbIx cucteM B camoctoatensHoe HH cmocobctByer Gonee wetkomy
BHICHHIO TIpoOJieM 1o co3aannio AUC B pamkax padbot mo co3manuto MH.
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BOIIPOCBHI OBECIIEYEHUA NTOCTOBEPHOCTHU JAHHbIX
MPOLIECCOB AEATEJBbHOCTU OPTAHHU3ALIMI 1 BEJOMCTB

I[OCTOBepHOCTb AaHHBIX Ha YPOBHEC BCeit OopraHu3alv BCETAAa 3aBUCUT OT Ka4YCCTBa
AAHHBIX Ha YPOBHE MNECPBOUCTOYHHUKA UX BO3HUKHOBCHUS. KauecTBO JaHHBIX HE€ 3aBUCUT OT
WH(POPMALIMOHHBIX TEXHOJIOTHUH - Ha HErO BIUSIOT mojib3oBarenu. Ot coBpemeHHbx [ IC
Tpe6yeTC$[ BbICOKasds AOCTOBEPHOCTbL AAHHBIX, WU HAJUYHUEC B HUX BO3MOXHOCTHU OLCHKHU
Ka4eCTBa JAHHBIX, HAIE)KHOCTb pabOTHI C MUHTETrpUPOBaHHBIMH b1, T.€. 0TKa30yCTOHYUBOCTH
npu O6CJ'Iy>KI/IBaHI/II/I MOJIb30BaTENeH SIBISIOTCS Ha CeFOI[H;[LHHI/Iﬁ ACHBb KPACyroJIbHbIMU.

KJIIOUEBBIE CJIOBA: noctoBepHOCTb, Kaue€CTBO MAAHHBIX, NOCYAApCTBEHHBIE
UH(POPMALIMOHHBIE CUCTEMBI, CITY)K€OHbIE TPOLIECCHI.

BBenenue

Jns  moBbIIEHWs ~— KadecTBa — MH(POPMALMOHHOTO  OOecTiCUeHHUs
YIPaBIEHYECKOM  JIEATENBHOCTH  TOCYJAapcTBAa  IOCTOSIHHO  Pa3BUMBAIOTCS
MHOJKECTBO CHEIHATBHO CO3JaBAEMBIX HMHTETPHUPOBAHHBIX HH(POPMAMOHHBIX
CUCTEM TIOA KOHTPOJEM pPa3IWYHbIX BEJIOMCTB W MHUHHUCTEPCTB Poccuiickoit
Qenepaumu, Ha3HAYEHWEM KOTOPBIX SBJSETCA KOMIUIEKCHAs aBTOMATH3aLUA
JESATENHPHOCTH OPTraHOB BCEX YpPOBHEM W WH(OPMAIIMOHHOE B3aMMOJICHCTBHE
ME3KTy COOOH, a TAaK:Ke C BHEIITHUMHU OOBEKTAMH.

AKTyanpHOCTh JAHHOTO HWCCICAOBAHHWS OOYCIIOBIIEHA  CIIOJKHOCTBIO
(yHKIMOHUPOBAaHUSA TOCyAapcTBEeHHBIX HH(popmanmonusix cuctem (I'MC), Bce
BO3paCTaIOMEeH HEOOXOAMMOCTHIO TTOBBIIICHHS JOCTOBEPHOCTH MPEACTABISIEMBIX
B HUX JAHHBIX, PACIIMPEHUEM CIIEKTPa MPOBEPOK, IMTPOBOIUMBIX JIJIsI 00SCTICHCHHS
KOHTPOJIA Ha BCEX dTanax NpPOXOXKIECHUA JaHHBIX.

Oco0eHHO 3TO KacaeTcs JAaHHBIX, MOCTYMAONINX U3 PA3HBIX UCTOYHUKOB,
MMEIOIMX HEOJHO3HAYHYIO CTEIEHb NMPOBEPEeHHOCTH. CleIyeT yIUTHIBATE, UTO
paspabaTbiBaeMble CHUCTEMBI TOCTOSHHO PACHIMPSAIOTCS, TPHPACTas HOBBIMH
CEepBUCAMH, CO3JAaHWEM MOOWIBHBIX BepcHU. [laHHBIM TipollecCc HampaBlieH HA
MOBBIIIEHUE YPOBHA OTKPBITOCTA MAAHHBIX, WX JOCTYHMHOCTA HACEIECHUI0 M

OpO3pavYHOCTHU MPOBCACHUA MPOLCCCOB UX MOJTYUCHHA.
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[lppumeHeHne  pasMYHBIX  MApaMeTPOB  Ka4ecTBa  JAHHBIX  JUIA
rOCyAapCTBEHHBIX UH(POPMALMOHHBIX CUCTEM ITO3BOJIUT BBHISBUTH TPEITOKCHHUS
0 00ECTICUSHHIO TOCTOBEPHOCTH M KOHTPOJTIO MX Ka49€CTBA.

JlocTOBEpPHOCTh AAHHBIX, KAK AJIEMEHT WUX KAadeCTBa, SBISETCS BOMPOCOM
PaBHBIM TI0O BAXKHOCTH C OOECIEYeHHEM O€30MacHOCTH ISl KOMITAHHM,
ncnonb3ytomux bJl. HecmoTps Ha TO, 4TO 3TOMY BOINpPOCY YIAENAKOT BHUMAaHHE
yxxe Oonee 20 ymeT kak OJHOMY W3 OCHOBHBIX, OH JIO0 CHX IOp HE PEIICH, a B
HEKOTOPBIX aCTEKTaX MPOOIEMBbI YCYTYOMITHCh. BOJIBIIMHCTBO OpraHu3anuii enie
TOJIBKO TPEJIONIATal0T BHEAPATH KAKUE-IMOO CIIOKHBIC MPOLEIYyPhl OLECHKH
Ka4eCcTBa JAHHBIX.

B koHTEeKCTE paccmaTpmBaeMOro BOMPOCAa HEOOXOAMUMO MOHATH, KAKHE
MOAXOMbI K OOECIEYCHHIO JOJDKHOTO YPOBHS JOCTOBEPHOCTH MAHHBIX TPH
aBTOMATH3allMd  OW3HEC-TIPOIIECCOB  HA  TPEANPHUATHAX  00ECIECUYHUBAIOT
HEOOXOIMMBIN YPOBEHB 3PEIOCTH M MPUMEHSAFOTCS HA MPAKTHKE HA CETOTHANTHUN
JICHb.

YPpoBeHDb 3pesIoCTH MPOLECCOB AeATEIbHOCTH OPraHH3ANNHA H BEOMCTB

Hayunble wuccnemoBanuss B o0nacTu mpoOJIEMbl B3aMMOCBS3HA MEIKIY
MOJEISIMHA aBTOMATH3AIMEH TPOIECCOB NPEIPHUATHH, KOHTPOJIA KAa4ecTBa
JAHHBIX M YPOBHEW 3pENOCTH HE IMHPOKO PACHpPOCTPAHEHBI, HO BEAYTCS, B
OCHOBHOM 3apyOekHbIMH HccliemoBaTesiMu. OaHako, OOJNBINOro mporpecca B
WCCIIEIOBAHMUAX HE HAOIOMACTCS, U B TO K€ BpeMs 3apyOeKHBbIE MCCIICAOBAHUS
HEJb3s CUUTATh AKTyalbHBIMHU JUI POCCUMCKUX YCIIOBUU.

Paccmotpum  Gomee petampHO. B Momensx 3penoctd  ONMMCHIBaeTCA
IBOIIOIMS  yripaByieHuss wHpopMarmed n 3¢PeKTUBHOCTH (PYHKIIMOHUPOBAHUS
KOMITAaHWU. bOJIBIIMHCTBO MOJIENIEN OCHOBBIBACTCS HA MATUYPOBHEBOUW CUCTEME
rpajaliii | >BOJIOMMOHHOM Pa3BUTHH M HEIOMYCTHMOCTH «IIPOITyCKa» STAaIloB
paseuTHa. Kaxkapld ypoBEHb 3peliocTH 00pa3yeT OCHOBY I OoJiee
panmoHaabHOM M 3¢ (EKTUBHOW peaau3aiiyd MPOIECCOB HA IMOCIETYIOIINX
YPOBHSX.

Kak wm3BecTHO, OTHMM W3 MEPBBIX CTAHAAPTOB, COACPMKANIUX METOIHUKY
ompeIeCHUsA YPOBHS 3pEJI0CTH opranu3aiii, seiserca moaeab CMM (Capability
Maturity Model for Software) - Momeap TEXHOIOTHYECKOM 3PEIIOCTH, COTIACHO
KOTOPOM, CYIIECTBYET 5 YPOBHEW OPraHU3aLMOHHOM 3PEIOCTH MPEANpPHUATHH.
Mogens CMM rnerna B OCHOBY HEKOTOPBIX Jpyrux wmozeneut. lIpsamemvm
«noromkom» CMM sasasercas moaens CMMI (Capability Maturity Model
Integration). Kpome nee mpuammmer CMM yHacnemoBanu MoOAENH 3peOCTH
MPUMEHSIONIHMECA B cTaHAapTax ynpasieHus mnporieccamu HMT - Real ITSM,
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COBIT (Control Objectives for Information and Related Technologies); a Takxe
cranmapt UCO/M3K 15504. TloMmuMo mepednciIeHHBIX CYHNIECTBYIOT M JIPyTHE
MOJEIH, U CTAHTAPTHI.

Ha nanHbpli MOMEHT HE CyIIECTBYET YHUBEPCAIbHOM METOIAMKH IS
pacdyeTa YpPOBHs 3pEJIOCTH oOpraHu3aimi. B padore ObLTH PacCMOTPEHBI H
MPOAHAJIM3UPOBAHBI YETHIPE M3 MEPEUUCICHHBIX BbITe Moaenei: CMM, CMMI,
NCO/M3K 15504, COBIT.

SIBnsisick pOACTBEHHBIMH M CHOPMHUPOBABIIMMHUCS HA OCHOBE APYT JIPYTa,
OHHM UMEIOT CYIICCTBCHHBbIC paznuuusi. B Kaxmod oOciemyeMod MOaeau
MPEACTABICHO PAa3IMYHOE KOJWIECTBO KAaK CAMHMX YPOBHEM 3pEIOCTH, TaK M
aTpUOYTOB UX OTNPEACIIAFOIINX.

Ecnm  omeHwBath ypoBEHB 3pENOCTH  MPOIECCOB  OOECTICUCHHS
JIOCTOBEPHOCTH JaHHbIX Mo MeTtoauke CMMI, To B OONBIIMHCTBE CIy4YacB MbI
MOJIyYUM MTOTOBOE 3HAYEHWE HE BBIIIE TPETHETO YPOBHA, YTO O3HAYACT -
MPOLEeAyPHl CTAHAAPTHU30BAHBI W JIOKYMEHTHPOBAHBI, OJHAKO OTKIIOHEHHA OT
MpoLeayp HE BCEraa OTCIEKUBAIOTCA. [[pyruMu clioBaMu, O CYIIECTBYIOIITHAX
pobyieMax 3HAIOT, HO HE MPeUIaraloT PEHICHUH M0 UX YCTPAHSHHIO.

Kpome TOro, k OJHUM W3 METOAOB TIO TOBBIIICHUIO YPOBHA 3PEIOCTH
MpoIecca MOXKHO OTHECTH (DMKCHUPOBAHWE B JIOKYMEHTAIMK IEPEUHS
CYHIECTBYIOMUX MPOOJIEM C Ka4YeCTBOM JAHHBIX B MH(POPMAIIMOHHBIX CHCTEMAX,
PUCKHM TIPOEKTA, OXKWJAEMbIE PE3yJbTaThl. 1ak TpPH BBHIMIOJIHEHWH TPOIECca
o0ecriedeHusi JOCTOBEPHOCTH Y Ka4eCTBA JAHHBIX CIIEAYET YACIATh BHUMAHUE HA
CJIEIYIOIIYIO COBOKYITHOCTB TTPOBEPAEMBIX KPUTEPHEB

® COOTBETCTBHME THNAM JAHHBIX;
COTTIACOBAHHOCTH M HEIPOTUBOPEYHUBOCTH TAHHBIX
TTOJTHOTA;
YMECTHOCTb;
OTCYTCTBHE U30BITOYHOCTH;

® COOTBETCTBHE MPEAMETHOM 00aCTH ¥ OM3HEC MpPaBHIIAM.
Hecmotps Ha 95T0, AOMOJHUTEIBHO MHONKEH OBITh TPEIyCMOTPEH

CHCIUANM3UPOBAHHBIA ~ MOHHTOPHWHI, IEJBI0O  KOTOPOro  OyJeTr  TOWCK
HEKOPPEKTHBIX WX IMYyCThIX 3HAYEHWUM, OLIEHKA 3HAYMMOCTHA TOTO WM WHOTO
MpU3HaKa npu (OPMUPOBAHWM TIOKA3aTeJIed B MTOTOBBIX OTYETaX. |aKuMm
o0pazoM, obecrieanBaeTCs ONTUMH3ALMA ITOATOTOBKYA OTYETHOCTH U IepepadoTKa
pAJla peleHU M.

HHoaxoawl k o0eceYeHHI0 JOCTOBEPHOCTH JAHHBIX.

[TpuHIUTIBI 1 METOIBI OIIEHKM Ka4eCTBa MAHHBIX MaHbl B cTaHmaptax [SO

19113:2002 (I'OCT P UCO 19113-2003), ISO 19114:2003. B To#i wim wHOU
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CTETICHH, ITePEIYCHb XapaKTEPUCTHK U aTpuOyToB ctanaaprta [SO 9126 «KauecTso
MPOTPAMMHBIX CPEJCTBY» TOMKE MOMKET UCTIOIB30BATHCA JJIs TIOBBINICHUS KAYECTBA
JTAHHBIX.

BaxxHeWmmMy XapaKTepUCTUKAMHM KadecTBa SBJSIOTCA TPEOOBaHHUA K
(YyHKIMOHAIBHOW TIPUTOQHOCTHA TPOLIECCOB  (POPMHUPOBAHWS W W3MECHECHHS
nH(popmarmonHoro HaroiiHeHus b/, a Takke mocTyra K JaHHBIM TTOCPEICTBOM
MPEICTABIICHUS PE3YJIbTATOB TTOJIb30BATEIIAM.

JUis maHHOTO WCCIIeTIOBAHUS BAYKHO 0OpAaTUTh BHUMAHHE HA TOJIOJKCHHE Ha
PHIHKE CYIICCTBYIOIIMX AHAIMTHYCCKUX MPOAYKTOB B 00JacTH pa3padOTKh
CHUCTEM OLIEHKH Ka4eCTBA TAHHBIX.

Texuomorus rnyouHHOTO aHanm3a naHHbx (Data Mining)— 3To mporecc
ABTOMATHYECKOTO BBIJCICHUSA, WCCICIOBAHUA M MOJCIUPOBAHUA OOJIBIIHAX
00BEMOB JTAHHBIX JJIsi OOHAPYKEHUS HEW3BECTHBIX JO ITHX CTPYKTYpP C LEIBIO
pelIeHHs TIOCTABIICHHBIX 3amad. OHa MO3BOJSIOT AHAM3UPOBATH JAHHBIE C
IMOMOIIBI0 MAaTeMAaTHYECKHMX MOJENICH, OCHOBAHHBIX HAa CTATHCTHYECKHX,
BEPOSATHOCTHBIX WJIM ONTHMHU3AIMOHHBIX METOMAX, C IC/IbI0 BBIABICHUS B HUX
3apaHee HEM3BECTHBIX 3aKOHOMEPHOCTEH WITA 3aBUCUMOCTEH TSl IPUHATHS 0oJiee
000CHOBaHHBIX pemeHui. Baxxnas ocobenHocts Data Mining - HecTaHIapTHOCTH
Y HE OYEBUIHOCTH PA3bICKMBACMBIX 3aKOHOMEPHOCTEH.

@daktdeckn cpeactsa Data Mining 370 NOpWKIAgHBIE PEIMIEHHAS 11O
00ECTICYCHHUIO aHATKM3a Y TIOIACPKKH Ka9eCTBA TAHHBIX MTOJTH30BATEIICH.

JTO HampaBJeHUE MPOTPAMMHBIX TMPOIYKTOB HAa CETOAHAITHHNA MOMEHT
ABIIAETCA HANOOJee IPOABUHYTHIM M OOIIMUPHBIM. Ha peIHKE CyNIECTBYIOT 1IENbIe
CEMEHCTBA TaKWe KaK: OTEYECTBEHHAas paszpadorka xommanuu BaseGroup Labs
miardgopma Deductor srkmouaet cnemyromue komnaneHTsl Deductor Warehouse,
Deductor Analytic Server, Data Quality; nponyktel kommaranun OPAKIJI Oracle
Advanced Analytics Option u ero komnoneHnt Oracle Data Mining; y komnaanu
SAP wmaTerpammonnas tuatgopma SAP HANA; cpencrtBa aHanmsa JaHHBIX
PacrpoCTPaHIIOTCS MPAKTHYCCKA BO BCEX OCHOBHBIX W OONAYHBIX ruiaTdopmax
koprnoparuu Microsoft sto SQL Server, Cortana Intelligence Suite, Microsoft R
Server.

0O0001mmas, MOKHO BBIACIUTH CJICIYIOMMNN HA0OP (pyHKITHII:

e ompejaelicHWE OMHUOOK B JAHHBIX: BCTPOCHHBIC AJITOPUTMBI ITOWCKA
MyCTOT, TyOJIMKATOB, IPYTUX AaHOMATHHI M MPOTHBOPEIHH;

® ucrpaBiicHWEe OMMOOK B JAHHBIX HA OCHOBE WHTEIUICKTYaJIbHBIX
aJrOPUTMOB, CTATAUCTUKY WJIH IO 3aJAHHBIM MPABUJIAM
® KOHTPOJb KadecTBa MJAHHBIX C ABTOMATHYECKHUM MNPELIOKECHUEM
orepanyi 1o UCIPABJICHUIO BBISIBJICHHBIX TTPOOJIEM;
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® JCAyIUIMKAIIUS JAHHBIX.: OIICHKA CXO0XKECTH OOBEKTOB U OOBECIMHCHHUE B

€AMHYIO KOPPEKTHYIO 3aIHCh.
B HekoTOphIX cucTeMax aHaau3a AAHHBIX BBOJATCS JIOTOJHUTEIIbHBIC

WH(OPMAITMOHHBIE CEPBUCHI

e CpenctBa camMoOOy4eHHUSA: JCPEBbS PCIICHWUH, HEHPOHHBIC CETH,
ACCOIIMATHBHBIE TTPABHUIIA,

e (Cratuctmyeckas 00padOTKa  MAaHHBIX.  HANpWUMEpP,  BBIABICHUA
CE30HHOCTH, TPEHA U CIIyYalHOW COCTaBIAIOIICH;

e MonenupoBaHue CXeM TAHHBIX W BBIOOP JIYUIIIE;

e Bmsyanuzaums npeACcTaBIICHAS Pe3yIbTaTOB, 00Ierdaronias BOCIIPHUITHE
Y TIOBBIMIAIOMIAS HATJIS THOCTb.

[Ipumenenme cpencte Data Mining He WCKIIOYAaeT WCIONB30BAHUSA

craTucTIecKux WHCTpyMeHToB W OLAP-cpeacTB, TOCKOIBKY pe3yJbTaThl
00paboTKM MAHHBIX C TIOMOINBIO TOCIAEAHUX, KaK MPaBHIO, CIOCOOCTBYIOT
JTydImeMy TIOHUMAaHHIO XapaKTepa BhIABIIIEMbIX 3aKOHOMEPHOCTEH.

OnHako OONBPIIMHCTBO W3 JTHUX PEHICHHWH OYEHHb JOPOTHE, OXBATHIBAIOT
O4YeHb OOJNBIION CHEKTP KOMITOHEHT, JHOO TpeOyroT OONpIIMX 3aTpaTr i
OpabOTKH.

N3y4auB 0COOCHHOCTHM NPUMEHEHHS PAa3HBIX METOAOB AHAIM3a JIAHHBIX
MOJKHO C/EJIaTh BBIBOJ, YTO JJIsl TTOCTABIICHHOM 33/1a9M OOCCTICYCHHS JTOJKHOTO
YPOBHA JIOCTOBEPHOCTH JAHHBIX CJEAyeT pa3padoTaTh WHIWBHUIYATbHBIC
TTOIX0IBI TTO (POPMHPOBAHUIO KOHIIETIIIMN OIIEHKH CTPYKTYP OPTaHH3aIUH JAaHHBIX
mipu padote ['MC.

BriBoapl

Takum o0OpazoM, ucciemyeMble CBEACHHS IO3BOJIIOT TPH CO3/IaHUH
CTPYKTYPHPOBAHHOM 0a3bl JAHHBIX MPHICPIKUBATHCSI HEKOTOPOTO CBOJIA TIPABHI
o0ecriedeHusi JTOCTOBEPHOCTH AAaHHBIX. [IpW COONIONEHMM TakWX YCIOBHM e
YPOBEHb OYJET pacTH, a MOKAa3aTelb HETOYHOCTH CHMKATHCS K MUHAMAIBLHOMY
3HaueHM0. OTHAKO CTOWT 3aMETHTh, YTO HEBO3MOMKHO 00ECTICUHTh a0COIIOTHYIO
JIOCTOBEPHOCTh, TAK KAK BBISBIICHO, YTO CHWKEHHUE YPOBHSA (TPA3ZHOCTH - TIPOIIECC
JUTUTCIIBHBIN M CIOKHBIM. [loMuMO 3TOro, BakHbIM (akTopoMm s padoT Mo
00ECITEeYeHUIO BBICOKOT'O YPOBHS JTOCTOBEPHOCTH JAHHBIX SIBISIETCS pa3padOTKa
COOTBETCTBYIOIIHUX MEPONPHUATHH IO KOHTPOIO 3a LETOCTHOCTHIO ¥ TOYHOCTHIO
maHHbIX.  OTCYTCTBHE YETKO CTPYKTyPHUPOBAHHBIX OJIOKOB JAHHBIX U
PACCTABJIICHHBIX MPHUOPHUTETOB MO 00ECIICYCHUIO JOCTOBEPHOCTH MOKET TMOBIICYb
HU3KWMH MOPOr KA4ecTBA JAHHBIX, YTO TMPH arperamv CKKETCAd Ha OO0ImmMX

pe3ynbTaTax pacueToB U CTATUCTHUKHU.
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OINPEAEJEHHUE ITOAXOJA K @OPMHUPOBAHUIO OHTO.JIOFPI?I HA
BA3E DJIEMEHTOB CUCTEMHO-OBBEKTHBIX MOJEJIEN

B crartbe paccMOTpeHBI OCOOEHHOCTH MpoLecca OMUCAaHUs rpadOaHATUTUIECKHX
CHCTEMHO-00BEKTHBIX MOJICTIEH C HCIIOJIb30BAHUEM aNreOpaniecKoro arnmapaTa UCYHCICHUs
o0pexToB Abanu-Kapaemmu ¢ yueroM ux majpbHENIIEro MPUMEHEHHs IPU MOCTPOeHUH 0a3
3HaHUH, OMMPAIOIIUXCSA HAa OHTOJormueckuil noaxon. IIpuBeneH oOOOLIECHHBINH anTOPUTM
U3BJICUEHUs] UHPOPMALIUHU U3 3JIEMEHTOB 3arpy’kaeMbIx B 0a3y 3HaHuil Moneneil. OnpeneneH
crocob 0a3oBolt kimaccupuKaMKM y3JIO0BOH M OOBEKTHOH COCTABJISIFOINEH 3JIEMEHTA
CHCTEMHO-00BEKTHON MOJIENH.

KIIOYEBBIE C(JIOBA: Y®O-monenb, aproMaTu3alus, OW3HEC-TIPOLECC,
OHTOJIOTHS, KJacCH(pHUKamus.

['padoananuTraeckoe MOAECTUPOBAHWE OW3HEC-TIPOIIECCOB  SBIIACTCA
OTHAM W3 HauOOoJiee TMOMYJIPHBIX IMOAXOA0B, MO3BOJSIOMIMX CICHHATUCTAM
NpeANpUATAA W OpPraHu3alvil Pa3IddYHON HAMpPaBJIICHHOCTH C JOCTAaTOYHOMU
CTeTIeHBIO (POpPMATM3AIMYN OMKMCHIBATh WX JEATEILHOCTh B AMANA30HE OT OOMIMX
WACH OO0 KOHKPETHBIX PETJIaMEHTOB W TEXHOJOTHYECKHMX cxeMm. M oaHOM w3
HauOOJIee 3HAYMMBIX METOJOJIOTHH B JaHHOW cdepe ABIAETCI CUCTEMHO-
o0bekTHBIN moaxod — «¥Y3en-Oyukuma-O0vekr» (YOO-moaxod), aKTHBHO
Pa3BHBAIOLIUICS TIOCTIEIHUE TOATOPA ASCATHIICTHS.

H3HagansHO, IpH CO3TaHUM CUCTEMHO-O00BEKTHOTO MOAX0Aa B HETO ObLTH
3QT0XKCHBI 1201 (S BO3MOYKHOTO ABTOMATHU3UPOBAHHOTO MTOCTPOSHUS
rpadoaHaTUTHIECKIUX OM3HEC MOJIEIEH HAa OCHOBE XPAHAIINUXCS B PETIO3UTOPHAX
nHcTpyMeHTapus i ux  cosmanma (UFO-toolkit) [1] Tak HassiBaeMbIX
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oubnnorednbix Y®O-351eMEHTOB, TIPEACTABIASIOMIMX COOOM HEKHM OMBIT
NPEABIAYIIUX MOMBITOK MOJACIWPOBAHWSA JAaHHOW NPEAMETHOHM OOJIaCTH.
[Ipenmonaranoch, 94TO TOAOOHBIE AJIEMEHTHI OYIyT 3apaHee pa3MEMmEHBI B
pPETO3UTOPUAX 0O0JIee OMBITHBIMKA OSKCOCPTAMH W WX HAJUYUE TTO3BOJIAT
CHUBEIMPOBATh  HEAOCTATOYHO  BBICOKYIO  KBUTH(PHUKALMIO  HEKOTOPHIX
CHEIUANKNCTOB,  OCYMECTBISIOMMX  OW3HEC-MOACTWPOBAHHWE, 3a  CYET
WICITOJTB30BAHMsI, OOJBIIEH YacThIO, TPAaMOTHO paspaboranHo# 0asbl [2]. Kpome
TOTO, B padore [ 1] ObL1a mprBeIeHa METOAMKA ABTOMATH3UPOBAHHOTO MTOCTPOSHUS
(Bo3MOKHO, YacTHaHOTO) YDO-Moaenei Ha OCHOBE AHUArpaMMbl KOHTEKCTHOTO
ypoBHA. OpHako, 3a MpoOIIEaIIee BpPeMs pPa3IUdHbIe NPWYHHBI, MOAPOOHO
OMMCaHHbIC, HampuMep, B padote [3], HE MO3BONMIM Peau30BaTh YTH HWJCH HA
npakTrke. BkpaTtiie, MOKHO Tak C(hOPMYJTHPOBATH 3TH MPUIHHBI:

l. JlokanpHBIN XapakTep PEIMO3UTOPUEB MMEIOIErocss WHCTPYMEHTAPHs
(UFO-toolkit) ms cozmanus Y ®O-Mozaeneu, orpaHU4YCHHBIN, KaK MPaBUIlo,
KOPITOPATUBHON CETHIO KOHKPETHOTO TMPEANPHITAA KW HE HWMCIOIIUH
J0CTyna K «HApabOTKam» APYTMX SKCIEPTOB B JAHHOW TNPEAMETHOM
obnacTw.

2. He nmo koHma npopaOoTaHHBIM BOMPOC OMNpPENEICHUS COBMECTHMOCTH
OMOIMOTEYHBIX IJIEMEHTOB, MOOABICHHBIX B PEMO3ZHUTOPHHN W3 Pa3IUIHBIX
Y®OO-moaene#i ¢ yd4eTOM BO3MOMKHBIX Pa3IMdMM HMX OOBCKTHBIX U
(bYHKIIMOHATPHBIX XapaKTEPUCTHK.

3. BO3MOXXKHOCTh TIPUMEHEHHsSI OWOJMOTEYHBIX JJIEMEHTOB B YCIIOBHAX
HAJTW9IUS «BUCAYMX» BXOJHBIX CBSI3CHM, CTaBANIMX T0J COMHCHHUE
BO3MOKHOCTh MX INTATHOrO (hYHKIIMOHMPOBAHHUSA (TO €CTh BBITIOJTHCHUS
00BEeKTOM 3a7aHHOM (DYHKITMK) B AeKoMmo3upyemon Y ®O-moaenw.

C yuetom Bcex 3Tux (pakTopos, B padote [3] ObLI Mpe/yI0:KeH HHOM MO IXO/T,
OCHOBAHHBIN Ha pealTM3aliu 0a3bl 3HAHUW COBMECTHOTO JOCTYTIA, TTO3BOJIAIOMICH
arperupoBaTh OIMBIT MIMPOKOTrO Kpyra 3KCHEPTOB B KOHKPETHOH MPEAMETHOMH
00nacTH, BBIXOAAINETO 33 PAMKH OJHOTO TIPEANPHUATHSA, YTO OTPAHHUIHUBAIIO
BO3MOKHOCTH  TIOAXOJa, OCHOBAHHOI'O HA  OPraHW3alMH  JIOKATBHBIX
peniosutopueB. Jlng peanuzanyu TakoW 0asel 3HaHWM B padore [3] ObuiO
MPEI0KEHO UCTIOIB30BATh MEXaHU3M OHTOJIOTH.

s Toro, 9To0BI cozmaBaembie dkcrepramu Y @O-MoAe UMEN0 CMBICIT
3arpy’kath B TMOMO0OHYIO 0a3y 3HAHWH, OHHM JOJDKHBI COOTBETCTBOBATH
OTIpeAeIICHHBIM KpuTeprsaM. HanmoMHMM, 9TO CyHIECTBYIOT CJIe AyIOIIHE OCHOBHBIC
npaBuiia KoMOMHUpOoBaHUS Y D O-371eMEHTOB Ha [UarpaMMe OJHOTO YpoBHs: [4]

1. Ilpasuno npucoeournenus, ONPEASIAIONICE, YTO DJICMECHTHI JOJIMKHBI
MPUCOCAUHATHCS APYT K APYTY B COOTBETCTBHHM C KA4CCTBCHHBIMH
XapaKTEePUCTHKAMU CBOUX CBS3CH.

2. Ilpasmno ©Oananca, ompeneNndrOniee, 4YTO NPA NPUCOCTHUHCHHUH
HEOOXO0UMO COOMIOaTh OalaHC «IPUTOKA» W «OTTOKA» II0
BXO/ISAIIAM U UCXOOAIIHAM CBI3IM Y ©O-3j1eMEHTOB.
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3. IlpaBuimo peanuzanuu, OMNPEACIAIONICe, YTO JOUKHO — OBIThH
00eCIie4eHO KAaYeCTBEHHOE W  KOJIMYECTBEHHOE COOTBETCTBHE
MHTEPPEHCOB M OOBEKTHBIX XapAKTEPUCTHK (PYHKIIHOHATBHBIM.

[lomHOTIEHHAs peanu3anus TaKUX TPABWI 3aBUCHUT, TPEXKIE BCErO, OT
WCIIOB3yeMOro Juisi (opMaiM3aliii OCHOBHBIX TonokeHnd Y ®O-noaxona
anreOpamdeckoro armapara. MHOTOYHCIICHHBIE HCCIICIOBAHUS ONPEACITHIN, Ha
JAHHBIA MOMEHT, TPH BO3MOXKHBIX ITOAXOJAa K TOCTPOCHHIO (HOPMAITEHOTO
anreOpanvecKoro arnmapara; Ha OCHOBE TEOpPHH marTepHoB [ 'penanaepa [5], Ha
OCHOBE MCUMCIICHHS TporieccoB MuiHepa [6], Ha OCHOBE MCUMCIICHHS 00BEKTOB
Abamu-Kapaemnu [7]. JlaHHbie MOIX0A61 BO MHOT'OM JIOTIOJTHAIOT JPYT APYTa, 4TO
ObL10 MpoAeMOHCTpUpoBaHO B padotax [8, 9]. Ho B nienom, Hanbosee ruOKUM U
TOIXO AWM TS IPOTPAMMHOM peaTH3alliy SBIISETCS alreOpandecKui ammapar
vcuuciieHns o0bekToB Abamu-Kapaemmm. PaccMoTpruM ero OCHOBHEBIE MTOIOMKEHUS
[8].

B ucuncnennm 00beKTOB JTF000M a0CTPaKTHBIN OOBEKT «0» MPEACTABIACTCS
KaK:

0= [lz = bi,iel,..n, l] = O'(xj)bj,jel,..m],

rae /; —mons o0beKTa, B KOTOPBIX 3aMMCAHBI XapaKTEPUCTHKU O0BEKTA O,
[; — mMeTompl O0BEKTa, B KOTOPHIX B CKOOKaxX yKa3aHbl MX apryMeHTHI, a 3a
cKOOKaMH — pe3ynbTaThl UX padoTsr; 0 €0, b; €0, b;e0, O — MHOKECTBO TEPMOB
VCYHUCIIEHUS O0BEKTOB.

BrrauciieHre B MCUUCICHUN OOBEKTOB — ITO TTOCIIEA0OBATEIEHOCTH BHI3OBOB
Y TEepPEONpPEICICHA METOAOB, I Yero ONPEACNICHbl TPaBWia PEIyKIUH
CJIETyFOIIETO BU/IA!

® IpPaBWIIO BBI30BA (BBI30B MeTONA /; 00BEKTA 0): 0.[;—b;{x]|—0};
® MpaBWIIO TepeonpeneneHus (mepeornpeneneHiue Merona /; oObeKTa 0):
o.li=o(y)b— [[=o(y)b, li = o(xi)bisie (1, np\iji]-

JUts  HEmOCPEeACTBEHHOTO  ONMEPUPOBAHMSA  TOJIOKCHHUSAMH  arapara
WCYHUCIICHUA OOBEKTOB TPUMEHHUTENIbHO K onucanuio Y DO-351eMeHTOB,
BOCIIOJIb3YEMCs TTOJIOKCHHUSAMU, MpUBeacHHBIMU B padote [10]. byaem cuurats,
yto Y®O-37eMEeHT MPEACTABIACT COOOM TIPEKAEC BCETrO Y3J0BOM OOBCKT,
VMMEIOIIWN BXOJHBIE TOTOKHU a7; U BbIXoAHbIE a/;, (CunTaem, 4TO MO MOTOKAM M3
OJTHOTO y3JIa B APYTOU MEPenatoTcsi OOBEKTHI. TakuM 00pa3oM, MbI IMEEM AEIIO C
BXOJHBIMH W BBIXOJIHBIMH NOMOKOBbIMU 00bexmamu a’; u al;, nmpeoopa3soBaHue
KOTOPBIX 3a CUET CBOEH (P)YHKIMOHAIBHON cocTaBistomein ocymecteisier Y DO-
aMeMeHT (HeKas CYIIHOCTh). B UTOTe, MBI MOKEM TIPEACTABUTH y3JI0BOH OOBEKT
G, cooTBeTCTBYIOIMH B 1IesioM Y ®O-351eMeHTy, CieAyIomuM 00pazom:

G=[l7i=a?,ll;=al; l,=FU?)ll}; Ly = bul,

rae [7?; — mone y3moBoro oOBEKTa (MOMKET SBISATHCS HAOOPOM WU
MHOKECTBOM ), KOTOPOE COACPIKUT 3HAYEHHUS BXOJIHBIX IIOTOKOBBIX OOBEKTOB a7}

[!; —mone y3moBoro o0bekTa (MOJKET ABIATHCA HAOOPOM MIIM MHOXKECTBOM ),
KOTOPOE COJEPKUAT 3HAYECHUS BBIXOIHBIX IIOTOKOBBIX OOBEKTOB a7;;
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[, — wmeron y3moBOro oObeKTa (MOMKET SABIATHCA HAOOPOM WM
MHOKECTBOM ), TPEOOPa3yIONINH BXOIHBIC TOTOKOBBIC OOBEKThHI B BBIXOIHBIC;

[,y — TIOTIE Y37TOBOTO 00BEKTA (MOXKET SABIATHCA HAOOPOM MITH MHOKECTBOM ),
KOTOPOE COJEPKAT OCHOBHBIC XapaKTEPUCTHUKH TAHHOTO 00BeKTa (byy).

[losicauM, kak OyAyT MPUMEHITHCSA JAHHBIC YTBEPKICHUS TPH OIMMCAHHUH
Y®O-snemenToB. Haunem ¢ y310BOM COCTABISIONIEH 3I€MEHTA, KaK MEPEKPECTKA
BXOJTHBIX M BBIXOJHBIX MOTOKOBBIX 00beKTOB. CHaYaIa HY»KHO HATIOMHHTH O TOM,
910 Bce CBa3u YDO-31eMEeHTOB TPHHAIISKAT JBYM HENEPECEKAIOIUMCS
KJ1accaM (MMEIOIIMM MOIKIacChl) [9]:

1. «Mamepuanvnas ceaze (M)», uMeeT MOAKNACCHL «BewecmeeHnas ces13b

(V)» u «Dnepeemuuecras cesazvo (E)».

2. «Hnghopmayuonnas cesase (1)», mmeet moaxnaccer: «(Cesi3v no oannwviv (D)»

u «Ynpasnsrowas céaze (C)».

Takum o0pazom, skcriepT, cTpos Y @O-moaenb Bceraa BBIOUpaeT A1 CBA3H
OJIMH W3 ATUX YeThIpeXx moakiaccor. OaHaKo, Jake Cy3HWB MOIO0OHBIM 00pa3zoM
XapPaKTEePUCTHKY KAXKIOW CBSI3M, MBI HE TMOJHOCTBIO pemiaeM mpoodiieMy
OTpeAeIIeHHsT BO3MOXKHOCTH KOMOWHHpOBaHWA NBYX Y®DO-31€MEHTOB MEKIY
coboi. Hampumep, y Hac wmmerorcsa asa Y®O-3meMeHTa, KOTOPBIC HYKHO
COEIMHUTH MEXAYy COOOM MO MPUHIMITY «BXOA-BBIX0M». JlomycTuMm, srieMeHT (5
MMEET BBIXOJHYIO PHEPreTHIECKYIO CBA3b, a sneMeHT (G» — BxomHyr. HykHO
OTIPEACIIATD, JOIyCTUMO JIA COCTMHATH STH JBA dJIeMeHTa?

Jlis Hagana OTBETHMM HAa BOMPOC, JJI 9Ero HYXKHO BOOOIIE YTOYHATH
xapakrep cpazeit Y PO-snementa? HemocTtaTodHo 1 MPOCTO yKa3aTh, 9TO CBI3H
OTHOCSTCS K DHEPreTHIeCKoMy Kitaccy? be3yciioBHO, B HEKOTOPBIX CIydasx TaK U
npoucxoaut. Ecnm, momenupys OwsHec-mporiecc, HYKHO yKazaTh CBA3M Ha
BBICOKOM ypoBHE abcTpakumu, 0€3 JOTOTHUTEIEHON THITA3AMH, TO JOCTATOYHO
yKa3aThb TOJNIbKO WX kiacc. Kak mpaBwio, Takas CTeNeHb aOCTpakIuH
MMPUMEHHUTENIBHO K CBA3SM XapakTepHA I YPOBHSI KOHTEKCTHOW TUATPAMMBL.
OpnHako, MmO Mepe ee JSKOMITO3WIIMA Ha Psj HWKECTOSIINX YPOBHEH,
XapPaKTEPUCTHUKH CBA3EH TPEOYETCs YTOUHATH. JTO ACNIACTCS, MPEXKIE BCETO, I
peaM3aliy BHIICH3IIOKEHHBIX TIpaBuil kKoMOuHMpoBanus Y ®O-snementos. To
€CTh TPEOYETCS COSTUHATD JIEMEHTHI C Y4 TOM Ka9€CTBEHHBIX XapAKTEPHUCTHK UX
cBsized, obecreumBas OajaHC «IIPUTOKA» M «OTTOKA», a TaKKEe 00EeCHeYMBATH
KA4eCTBEHHOE M KOJMYECTBEHHOE COOTBETCTBHE HWHTEP(EHCOB M OOBEKTHBIX
xapakTepucTuk  (pyHkopoHansHeM.  OdeBmaHO, dYTO  0€3  yKazaHUA
JOTIOTHUTEITBHBIX XaPaKTEPUCTHK CBA3EH, 00ECTICUUTh 3TO BPSI JIH yAACTCA.

B cnyuae sHepreTHuecKkux CBsA3eH, Mbl IOHUMAEM, YTO Y HAC CYINECTBYET
HECKOJIBKO BUJOB SHEPTrHH. TEILIOBAs, MEXAaHWUYECKas, dJEKTpUUecKas W T.1. B
CITydae 3JIEKTPUICCKON SHEPTHH, MOYKHO JOTIOTHUTEIEHO BBIICIUTH TTOCTOSHHBIN
¥ niepeMeHHbIH TOKH. [1oq00HBI CITMCOK XapaKTePUCTHK MOYKHO TPOJIOJIKATH,
BIUIOTH J0 BBEJACHHS KOHKPETHBIX KOJMISCTBEHHBIX XapPAKTEPUCTHK, YTO BIOTHE
MOJKET OBITh BOCTPEOOBAHO TPH MOJCIMPOBAHWM TEXHOJOTHYECKMX cxeM. U B
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ATOM CJIydae, anmnapar Ha OCHOBE HCUUCICHUS 0OBEKTOB MTO3BOJISET 331aBATh JUIS
CBsI3eH MOJOOHBIC XapaKTEPUCTHKH.

Kak ObL10 CKa3aHO BBINIE, CBSI3W TMPEACTABIAIOTCS B BUAEC NMOTOKOBBIX
00BEKTOB, KOTOPHIE (KaK U APYTHE OOBEKTHI) MOTYT UMETH B CBOEM COCTABE OJTHO
WM HECKOJBKO MOJed (KOHCTAHTHBIX METOJIOB, C TOYKH 3PECHHS HMCUUCIICHHS
00bekTOB). IMEHHO 3TH TIONI TO3BOJIAIOT 33/1aBATh IS MOTOKOBOTO OOBEKTA
ONHMCAHHBIE BHIIIEC XapakTepucThkH. Kakmoe moiie OyIeT mpeacTaBisTh COOOM
napy «uoenmugpurxamop=zuauernue» [10]. IMeHHO 3Ha4YeHWs NAHHBIX TOJEH
MO3BOJIAT  OTMPEAENATE COBMECTHMOCTH ABYyX Y®DO-31eMeHTOB TIpH HX
KOMOMHHPOBAHWH 10 KOHKPETHOM CBSI3H.

Jlns  omucanms  QyHKIMOHAIBRHOM cocTapisiomend Y ®O-31eMeHTa,
WCITOJIB3YeTCA METOJ Y3JIOBOro oOwekrta /[, = F(/?;)l/;, xotopsiii ompenenser
croco0 nmpeoOpa3oBaHMA BXOAHBIX MOTOKOBBIX OOBEKTOB B BhIXOAHBIE. C TOYKH
3peHHA TIPAKTHYECKOTO TIPUMEHEHUWS JaHHOTO Ccrmocoda ONMWCaHWsA METONa,
npearmonaraercs, aro Y @O-sneMeHT Oy 1eT coiep:kaTh Ha3BaHUE MeToaa (TO €CTh
peanuzyeMor (PYHKIIMK), CIIMCOK BXOJHBIX MOTOKOBBIX OOBEKTOB (B CKOOKax),
CITMCOK BBIXOJHBIX MOTOKOBBIX OOBEKTOB (3a CKOOKamM). TakoW METOa MOKET
OBITh ©IWHCTBEHHBIM, €CJIM OKCIIEPT HE PpasaeisieT CIIOCOObl TONydeHHUS
BBIXOJHBIX IIOTOKOB M MPEITOJIATAeTCs, YTO HEBO3MOXKHO OIMUCATH 000COOICHHbBIE
(YHKIMH 1T MOTYYCHHS KaKIOTO U3 BBIXOIHBIX MOTOKOBBIX 00bekTOB. OMHAKO,
€CIM ATO BO3MOXKHO, TO OKCIIEPT MOXKET YKa3aTb HECKOIbKO METOJOB,
MPEACTABISIOMMX (PYHKITUH CO CBOMMHM 00J1aCTAMHM OTNpeAeICHUH 1 3HaueHu. [1o
CYTH, 3TO OyAeT O3HA4aTh, YTO KAKIABIA M3 00OCOOJICHHBIX METOJOB ITO3BOJUT
MPOU3BECTH ACKOMITO3MIHIO Takoro Y ®O-3meMeHTa Tak, 4TOOBl B JOYCPHHX
9JIEMEHTAX OIWH M TOT K€ 00BEKT BBITIOIHSI KAXKIBIM U3 METOA0B 000CO0OIEHHO,
WCITOJIB3YsI CBOM HA0OP TTOTOKOBBIX OOBEKTOB.

ObwbekTHas coctasisromas Y @O-3ieMeHTa OnpeAeieTcss ¢ MOMOIIBIO
moJit /;, KOTOPOE MOMKET TPEICTABIATh COOOW COBOKYNMHOCTH IMEPEAATOYHBIX
xapakTepucTuk oObekTa [10], aHamoOrMYHO, KaK 3TO MPOMCXOIUT B MOTOKOBBIX
oowekrax. [lomoOHOE onpeaenenre 0ObEeKTa MO3BOUT UCTIONB30BATh YKA3aHHBIC
XapPAaKTEePUCTHKH TPU BBHIMOJTHEHWH TPOLEAYPHI KIACCH(PHUKAIMKA OO0BEKTa,
KOTOpasi OyAeT OCYIIECTBIIATLCS NMpU u3BieucHuH nHpopmaimm u3 Y DO-moaeneu
JUTS 3arpy3KH €€ B 0a3y 3HaAHHWH.

C ygyeTom TOTO, 9TO OBLIO CKA3aHO BHINIE 00 OMMMCAHWH CBA3EH HAa Pa3HBIX
YPOBHAX JEKOMIIO3HMIIMM MOJEIH, OYEBHIHO, YTO HAWOOJNBIIUM O0BEMOM
nHpopmanmu OyayT o00NamaTh OANEMEHTBI Ha 0ojlee HH3KHUX YPOBHAX
nekomnosuimn. Y umeHHo Takue, «andasutapie» Y DO-31€MEHTHI IMEET CMBICIT
WCITOJTB30BATh T 3arpy3KH B 0a3y 3HaHWH. CTPYKTypa ITUX SJIEMEHTOB IMOKa3aHa
B padote [9]. B wacTHOCTH, ONpeAeNeHO, YTO TAKUE AIEMEHTHI UMCIOT MUHUMYM
JIBAa BXOJa M OJIUH BBIXOJI, MPUYEM KJIACCHI BXOHBIX/BBIXOIHBIX CBA3CH MOTYT Kak
COBIIQJATh, TaK M Pa3IMyYaThCs. Pasmudme KITacCOB CBA3CH HAWOOJICe YacThId
CIly4au, COBIMAAIOIIANA C OCHOBHBIMH ITOJIOXKEHUSMH E€CTECTBEHHBIX HAyK W
3apaBoro cMmeicia. Hampumep, ecii Ha BXOJA 3JeMEHTA TOJAFOTCS ABa BHIA
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BemecTBa (Kimacc «Bewecmeennas cea36 (V)») W SHEpPrusa, HAIPUMED,
MexaHudeckas (kimacc «OHepeemuueckas ces3v (E)»), To Ha BBIXOIE dNeMeEHTa
MOJTy9aeTCs OJIMH BHJI BEIIECTBA (CMECh, arperaiys ) ¥ OJWH BUI SHEPTUH (9acTb
MEXaHUYECKOW DHEPTrUM MEPEXOJUT B TEIUIOBYIO). TO €CTh B JAaHHOM CiIydae
MOJTyY€HUE HOBOTO BEIIECTBA W3 ABYX HUCXOIHBIX HEBO3ZMOXKHO 0€3 MPHIIOKCHHUS
SHEPryH, KOTOpas B Mporecce nmpeoOpa3oBaHMs MEPEXOIUT M3 OAHOTO BHIA B
JPYTOM.

PaccMoTpeB OCHOBHBIE BOMPOCHI, CBSI3aHHBIE C WCIOJIB30BAHAEM
anreOpaudecKkoro ammapara WCYUCICHUA OOBEeKTOB uia ommcanus Y DO-
AJIEMEHTOB, MEPEUIEM K PACCMOTPEHUIO TIOPAIKA MX 3arpy3KH B 0a3y 3HAHWM Ha
OCHOBE OTKPBITOM OHTOJOTMM MPEAMETHOW obOmactu. llporecc wusBnedeHuUs
nH(popMaImK OyaeT MPOXOJAUTHh B HECKOJBKO TAIOB!

I. Anma kaxnaoro w3 Y®O-37€MEHTOB HIKHUX YPOBHEH JEKOMITO3HUIIUU
3arpy;KeHHOW  Mojenu, omnpeaensercs  uHdopmaiya, TpeOyroras
MPeoOpa3oBaHUs B COOTBETCTBYIOIINE KOHCTPYKIIMHM BBIOPAHHOTO SI3BIKA
onucaHui oHtoyioruk (B manHoM ciydae 3to OWL). Ha nmanHom stame
WCITOJIb3yeTCss MH(POpMALWA, paHee BHECCHHAs Pa3pabOoTIMKOM MOJEIH B
y37I0BYI0, (DYHKIIHOHAIBHYKD M CyOCTaHIMOHANBHYIO (OOBEKTHYIO)
cocrapistomue Y @O-3nemenTta. Xapakrep 3ToH HHPOPMAIIAX B CITIOCOOBI
€€ MPEACTABICHUs OBLTH OIMMCAHBI BBIIIE.

2. OcyiiecTBaseTcs TMEpPBUYHAA KIACCH(UKAIAA BXOJHBIX W BBIXOJHBIX
cBa3eu y3moBou coctapisroment Y ®O-sneMeHTa B COOTBETCTBUM C WX
XapakTepoM M MECTOM B 0a30BOM TAaKCOHOMHMHM CBSI3CH, MPEACTABICHHOM
Bbinie. Mudopmainmsa o kigacce cBi3ed OEpeTcss M3 IOJICH MOTOKOBBIX
00bekToB Y DO-351eMeHTa.

3. OcymecTisieTcss mepBUYHAsS KIacCHU(PUKAMI OOBEKTHOM COCTAaBIISAIOIMEH
Y®O-35meMeHTa IO THUITY BXOJHBIX M BBIXOAHBIX CBsA3eH. CMBICTT TAHHOTO
JTama B TOM, 4TOOBI 3a()MKCHPOBATH, CBA3SMH KAKHX THIIOB OMNEPHUPYET
dbyHkIms o0bekTa M KiaccuuimpoBaTh (MIEPBUYHO) OOBEKT C IIEBIO
JATHHEUIIIEro WICITOJTB30BAHUS JTAHHOM nH(popMau pu
aBTOMATU3MPOBAHHOM TocTpoeHnn Y DO-monmened ¢ MCIIONB30BAHUEM
JTAHHBIX C(POPMHUPOBAHHOM Oa3bl 3HAHHH.

[lepeuncnenHbie 3Tambl BHIMOTHIIOTCS aBTOMATHYECKH. Pesynpratom mx
OyayT SBIATBCS CO3JaHHBIE KOHCTpyKImu Ha s3bike OWL, mpencrasnsroniue
co0O¥ OIMcaHve WHAWUBUIYAIBHBIX OOBEKTOB OHTOJOTHW C TEPBOHAYATHHBIM
OnpeAeIIeHHEM KIIacCOB CB3eH n 00bekTa. OTHAKO, TIPH MOCTPOSHUH OHTOJIOTHH,
OIMH W TOT XK€ WHIAMBUAYyATbHBIM OOBEKT, MojydeHHbIM u3 YDO-3nemenTa,
MOJKHO OTHECTH K HECKOJIBKAM KJIaccaM, OTHOCAIIUMCS K Pa3TMIHBIM HEPapXHsIM,
YTO SBJISIETCS B 3TOM ClTydae O0IMETPUHATOMN MPakTUKOW. BrimonHeHue o 100HOH,
(daceTHOM KiTacCU(UKAIMN, HOJMKHO BBIMOIHATHCSI IKCIEPTOM AOMOTHUTEIBHO,

WCTIONB3Ys XapaKTCPUCTHKH Y3JI0BOM M O0OBEKTHOM COCTABIIAIOIICH, BHECCHHBIC B
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Y®O-3memMeHT TpW  €r0o  Cco3JaHMHM. B mambHEWmeM,  COOTHECEHHE
WHIUBUAYATFHOTO OOBEKTa OHTOJOTHMH C HECKOJNBKUMH KJIaccaMu HPHUIACT
OONBIIYI0O THOKOCTH €r0 MPUMEHEHHIO B BOMPOCAX ABTOMATH3AIMH MOCTPOCHHUS
YOO-moneneit.

Takum obOpazom, B paboTe ObUIM PacCMOTPEHBI OCOOCHHOCTH OIMCAHHS
Y®O-351eMEeHTOB C TTIOMOIIBIO ANTeOPanIecKOro anmnapaTra UCIYUCICHHUS O0HEKTOB
AbGagu-Kapmennmm ¢ yderom WX JaibHEHIIEro WCIOJNb30BAHUS TPH MTOCTPOSHUH
0a3bl 3HAHWH, TPUMEHACMOM IS PEIIEHUS 3a4a91 aBTOMATH3AIMH MOCTPOCHHUS
Y®OO-moaeneit. PaccMotpen mporiece knaccuuKaiiiu y3a0BOH U 00BEKTHOU
cocrapistommen Y ®O-snemenTa. [lpuseaer 0000mEeHHbIN arOpUTM H3BICYCHHUS
nHpopmarmu u3 Y OO-3memMeHTa npyu nocTpOoSHUH 0a3bl 3HAHWH, OCHOBAHHOW Ha
WCTIOTBb30BAHUU OHTOIOTHH.
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O NPOBJIIEME ABTOMATUYECKOI'O HAITOJIHEHUAA
MEKAYHAPOJHOU HHOOPMALIMOHHOU CUCTEMBI 110
CEJIBCKOMY XO3AUCTBY AGRIS

Jloknan mocBsAMmEH npodieMaM aBTOMATUYECKOTO HAINOJHEHUs MH(OPMAILIMOHHBIX
chucTteM, pa3paldOTaHHBIX Ha OCHOBE OHTOJOrM4Yeckoro moaxoma. OmnwuchiBaercs
uHpopmaunonnas cucreMa AGRIS - onHa u3 kpynmHeHImux MUpoBBIX OnOIMOrpaduIecknx
u pedeparuBHBIX 0a3 HaHHBIX B OOJACTH CENBCKOTO XO3siiicTBa. I WHAEKCHPOBAHUS
3anuceil B cucreMe AGRIS ucnonesyercs tezaypyc AGROVOC, npezacrasieHHbI B BUze
npocreiiiieii BeO-oHTONOTMKM B (opmaTrax CEeMaHTHYECKOro Beba, a WMeHHO (aiina
CBsI3aHHBIX AaHHBIX (B ¢opmarax RDF/XML, TURTLE, JSON-LD). B noknane
npeacTaBiieHa cTpykTypa Meta-gaHHbix AGRIS AP. Ha ocHOBe n3yueHust 3Toro cranaapra
aBTOpaMu pazpaboTaH mapcep, MO3BOJSIIOLINX MPENCTABUTH MyONUKALMH U3 POCCHUHCKON
Hay4Hol OubnmoTexu Elibrary.ru B criermansHoM popmare st nybaukanuy B 6a3e TaHHBIX
AGRIS. Bxopsble nannele mapcepa - ID myOnmkxaumm Ha Elibrary.ru, a BbIXOnmHBIE
RDF/XML-10KyMeHT, ONMUCHIBAIOIIMX MYOJMKAMIO COTJIACHO (opMaTy MeTalaHHBIX
AGRIS AP. Hcnonb3oBaHue MpenCTaBIEHHOIO Napcepa COTPYyAHHKAMM HalMOHAJIbHOIO
uentpa AGRIS B Poccuiickoit @enepaunu (PIBHY IMHCXDB) mo3BoauT MHOTOKPATHO
MOBBICUTH CKOPOCTb MOJTOTOBKHM 3alHMCEH O POCCHICKUX HAYYHBIX NyOJUKAIMAX IS
BHeceHus: B cucremy AGRIS. Muadopmarus, npencraBieHHas B JOKIaAe€ MOXKET OBbITh
UCTIOJIb30BAaHA UCCIIENOBATEIISIMH JIJIs1 CO3AHHSI aHAJIOTMYHBIX MAPCEPOB IS IPEICTABICHUS
nyonukanuii B8 AGRIS Ha ocHOBe HaHHBIX JIOOBIX M3BECTHBIX POCCUHCKUX 3JIEKTPOHHBIX
o6ub-muorek (Hanpumep, KubepJlennnka u ap.).

KITIOYEBBIE CJIOBA: otkpbIThie CBs3HBIC NaHHBIE, OHTONOTHsA, RDF-naHHbIe,
ABTOMATHUYECKOE HAMOJHEHHE OHTOJIOTHIA, TTapcep, nekTpoHHas dubmuoreka, AGRIS.

BBenenue

C xaapIM roJ0oM BCE OOJTbINEH MOIMYJIIPHOCTHIO B MUPE TTOJIB3YFOTCS 0a3bl
3HAHUK  OHTONOrMYecKoro  Tuma. OHTONOTHMM  TPEACTABIIIOT  COOOM
KOHIIETITYaJTbHbIE MOJIENTM 3HAHWW MPEIMETHON 00JACTH, KOTOPBIE CTPOSTCS W3
HanOojee OOMmMX TOHATHH W OTHOIICHWH (KOHLIENITOB), TTO3BOJISIOMMNX B
JATbHEUIIEM CHeM(UIIMPOBATh, T.€. MOCTPOUTH (HOPMATM30BAHHOE OITMCAHWE
MOOBIX OOBEKTOB WM mporeccoB. WHBIMU ClIOBAaMH, OHTOJOTHH 3aJal0T
«TOJIKOBBIM CITOBAph» MPEAMETHOM OOJIACTH, B TEPMHHAX KOTOPOro (Ha S3BIKE
CJIOB KOTOPOTO) MOKET OBITh OIMHUCAHO JIFO0O0C SBJICHUE, OOBEKT WIN CUTYyaIUs U
T [IpobremMaM OHTONOTHYECKOTO MOJCIMPOBAHUS 3HAHWUH B Pa3TUIHBIX
MPEIMETHBIX O00JIACTAX TOCBSIIEHO OOJBIIOE KOJUYECTBO HAYYHBIX W HAYIHO-
MPAKTUIECKUX pabor, Hampumep, [1,2,3].

HambOonee monmynsipHbIMH S3BIKAMH IS TIPEACTABIICHWS OHTOJIOTHH
spnstores a3biki: RDFS, OWL[4,5]. Ykazannsie s1361ku 3P ek THBHBI 1711 OOMEHa
3HAHUSIMH,  BBIIOJTHEHWS  JIOTHYECKOTO  BBIBOAA W PEIICHWS  3adad
ABTOMATH3WPOBAHHOW MHTETPALMK WH(POPMALIHH.
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[IpoGnemoii BBINIEYKA3aHHBIX S3BIKOB W METOJAOB OHTOJOTHYECKOTO
WHKWHUPHWHTA SBJSETCS TO, YTO OCHOBHOM 3aJadyed B HUX CTaBUTCA
MMPOSKTHPOBAHMWS OHTOJIOTHH, a (POpMAaT MPEACTABIICHHUS 3HAHWUHN T HATIOJTHCHHUS
OHTOJIOTHHM DJK3EMIUTAIPAMH HEJOOIEHUBACTCA M OTHACTCS Ha PEaTU3aALMIO
pa3paboTYMKaM PEIAKTOPOB OHTOJOTHH M 0a3 3HAHWM. TaKoM MOIX0 IMTPUBET K
TOMY, 9YTO MpH pa3pad0TKe MacmTaOHBIX 0a3 3HAHWKW B CYMIECTBYIOIIHMX
WHCTPYMEHTaX BO3HHUKAIOT CJIOKHOCTH TIPH HAMOJTHEHUH OHTOJIOTHM: YKCIIEPTaM
B TIPEIMETHOW OO0JAcCTH, KOTOpPBIE MPH TOM HE SBJISIOTCA CICHHAATUCTAMU B
CEMAHTHYECKUX TEXHOJOTHAX, CIIOKHO BBOAWTH MH(POpMAIMIO B Oa3y 3HAHWH, a
TAKKe COMPOBOKIATH ee[6,7].

B naHHbI MOMEHT M3-3a OOJIBINOTO KOJMYECTBA OHTOJIOTHM U MPUMECHCHUS
BBIIICONTMCAHHOTO IMOAX0Aa, WHTETpanus Jae HeOOMpIMX HAOOPOB JTaHHBIX
MOJKET CTaTh JIATEIBHBIM W TPYJOSMKHAM ITPOLIECCOM JUIA DKCIIEPTa, W JAXKe
HAITOJITHEHWE TEMATHYECKUX OHTOJOTHUW MPOUCXOUT B PyYHOM peskume. OmaHOU
W3 W3BECTHBIX CHUCTEM, Pa3paboOTaHHOW HA OCHOBE OHTOJIOTHMYECKOTO TOIX0/a
ABIIICTCA MEKIYHAPOIHAS WH(OPMAIMOHHAS CHCTEMA IO CETBCKOMY XO3SUCTBY
AGRIS [8,9]. [IpobnemMam HaMOJHEHUS STOH CHCTEMbI JAHHBIMU W3 POCCHMCKOMN
HAy4YHOU 3JIeKTpoHHOM OmOmoTeku Elibrary.ru u mocssmiena nannas padora.

Nuadopmannonnas cucrema AGRIS

O6mmue ceenenns. B Hactosmee Bpems AGRIS — 310 ogHa U3 kpynmHEHHX
MHUPOBBIX OmONHorpadguaeckux U pedepaTnBHBIX 0a3 JAHHBIX, 00HEIHHIIONIAS
oonee 350 HaAIMOHATIBHBIX W MEKIyHApPOJHBIX IICHTPOB OOpPaOOTKHM W BBOJA
MOKYMEHTOB B 0a3y jgaHHbix. Cuctema Obuia co3gana B 1974 1
MPOIOBOJILCTBEHHOM M CeNbCKOXO03sMcTBeHHOM opranusammert OOH (DAO)
(aurnm. The Food and Agriculture Organization of United Nations (FAQO)) [10] ¢
LIEJBI0 KOOPAWHAIMKA YCHIMH Mo cOopy, 00paboTke H pacnpOCTPaHCHHIO
WH(OPMAIMH 1O CENHCKOMY XO3SHCTBY M TPOJOBOJIBCTBEHHOM MpPOOJIeMe B
CTpaHax MUpA.

HawnbGonee mmpoko B AGRIS mnpeacrasnena wHpopmamms mo Takum
paszenaM, Kak: CeIbCKOE XO3AWCTBO, aKBAKYJbTypa, MHPOBOE PBHIOOJIIOBCTBO,
BOJHOE XO3SMCTBO, JIECHOE XO3AWCTBO, IMHTAHWE YEJIOBEKAa, arpoOHMOIorus,
OMOTEXHOJIOTHS, 3alUTa PACTCHWUH, BETEPUHAPHSA, CEIBCKOXO3THUCTBEHHOE
00OpyIOBaHWE W TEXHWKA, NMUIICBAs TOKCHKOJOTHS, TEXHOJIOTHS MPOU3BOJACTBA
MPOIYKTOB TUTAHMS, DKOJIOTHYECKOe 00pa3oBaHME, MEKIYHAPOJHOE IPABO B
0o0NacTH TOPrOBIM TMPOJAOBOIBCTBMEM U JOOBIMHM OHOPECYpPCOB, 3KOHOMHKA
PALMOHAIEHOTO MPHUPOIOTIONIB30BAHMS, a TAKIKE MATCPHAIBI M3 MHOTHX CMEMKHBIX
pa3aeioB MEPOBOTO HAYYHOTO 3HAHUS.

CoBpemenHnoe HanoHeHue 6asbl faHHbiXx AGRIS BrirouaeT undopmarmro o
KHHTaxX, MOHOTpausaX, CTaThIX U3 MEPUOINICCKUX U3IAHUH, TTPOIOJIKAIOIIAXCS
W3JTAaHWW Y CTICMATU3UPOBAHHBIX COOPHUKOB. Takke 3HAYUTEIHHOE MECTO B HEH
3aHUMAIOT HAYYHO-TEXHWYECKHUE TPOCKTHI, OTYETHI, TUCCEPTALMH, MAaTCPHUAITBI
TEMATHIECKUX KOH(EPEHINH, HE MyOIUKyeMbIe B ITMPOKOW medaTy. ExxeroaHpIi
o0beM momosHeHuss 0a3bi— OK0Jio 130 ThIC. TOKYMEHTOB, a O0mMi 00BEM ce
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MYJIbTHAUCIATLTMHAPHOTO OMOIHOrpaMIecKOro KaTauora COCTABIACT MOYTH 8
MIJIH CAUHUALL.

Te3zaypyc AGROVOC. Jlns vanexcuposanus 3anucen B cucreme AGRIS
ucnonmp3yercs  Tezaypyc  AGROVOC [11], xoTopelii  uMeeT  CTaTyc
MEMTYHAPOTHOTO TEPMUHOJIOTHYECKOT0 CTAHIaPTa, OXBATHIBAIOIINN BCe 00JIaCTH
nestenbHOCTH ¥ 3HaHMM D AQ, BKIIOYAs MPOJAOBONBCTBEHHYIO O€30MACHOCTh U
MMATaHUE, CEITHCKOE, JIECHOE U PHIOHOE XO3IMCTBO, OXPaHy OKPYIKAIOMIEH CpeIbl U
1.1. B HacTosmee Bpemsa, AGROVOC noaaep:kuBaeTcs IMMUPOKUM COOOIIECTBOM
SKCTIEPTOB M YUPEIKICHHUM, PU KOOPAMHALMY U TeEXHUIECKoU moaaepikke O AQ.

B tezaypyce AGROVOC moxHo HaviTh nHpOopMaIuio Ha 29 A3bIKkax, B T.4.
HA PYCCKOM, HAmMpUMEp, HA3BAHWE PACTCHUS, a TAKXKEC CEMAHTHYCCKHE CBA3H
(oTHOIIEHW ), CYIIECTBYIOIIHE MEKTY CBIPbEBBIM TOBAPOM u
CEITbCKOXO3IMCTBEHHOM KYJIbTYPOH, M3 KOTOPOH OH MPOU3BEACH.

C nomomsio Tezaypyca AGROVOC MOXHO TPOWHICKCHPOBATH
comepkuMoe  WH(MOPMAIMOHHBIX pecypcoB. bomee Toro, mporpammHoOe
o0ecriedeHue, MOIISP>KUBAIOIIEE IIEKTPOHHYIO BEPCHUIO Te3aypyca, MOKET ObITh
JIETKO BCTPOEHA B CUCTEMBI yIpaBJIeHWs KOHTeHTOM (Hampumep, B Drupal), ¢
LETbI0  aBTOMATHYECKOW  00paOOTKM W  WHACKCHUPOBAHHUA  TEKCTOBOTO
COJIEPIKMMOTO, a TAK)KE KOHIENITYAJTbHON CTPYKTYPhl JOKYMEHTOB U BE0-CaNUTOB.

C texamueckou touku 3peHuss AGROVOC npeacrasnseT cobo cuctemy
OpraHMW3allMi 3HAHWH, KOHIENTYaIbHYI0 CXEMy B BHJE NpPOCTEHINEH BeO-
OHTOJIOTHH B (hopMaTax CEMAHTHYCCKOTO Beba, a MMEHHO (paiina CBSI3aHHBIX
mauueix (B gopmarax RDF/XML, TURTLE, JSON-LD) paspaboranHoro c
WCTIONB30BAaHMEM OHTOJIOTHMM BepxHero yposHa SKOS-XL, npeninoskeHHOU
koHcopimymom  W3C. ®@aiim  peryiaspHO OOHOBISETCA W CBOOOJHO
pacupocTpaHseTCs.

AGRIS Application Profile. AGRIS Application Profile (AGRIS
AP)[12] saBnseTcs cTaHAApPTOM METAJaHHBIX, CO3AHHBIM CIHEIUATBHO IS
YIIYUIIEHUA OMUCAHUS, oOMeHa 151 MOCIIEIYIOLIETO MOUCKA
CENbCKOXO3IMCTBEHHBIX MH(POPMAITMOHHBIX 00BheKTOB B cucteme AGRIS. Oto
CXeMa METAIaHHbIX, KOTOpas BKJIIOYAET AJIEMEHThl W3 XOPOLIO HW3BECTHBIX
CTaHIApTOB MeTafaHHblX, Takux kak Dublin Core (DC), Australian
Government Locator Service Metadata (AGLS) u mpocrpanctea Agricultural
Metadata Element Set (AgMES). 310 mo3Bonsier oOMeHnBaTHCS HHGOPMaIHEH
yepe3 pacnpeneiicHHple OmbOauorpaduueckue CHCTEMBI M MPEIOCTaBIIACT
PEKOMEHAAIMU N0 PEKOMEHAYEMbIM MEPEAOBBIM METOJAM KaTaJOTU3aluu 1
nHaeKkcarun 00bekToB. Pazpabotka AGRIS AP aBnsercs BakKHBIM IIaroM Ha
myTH OOMEHAa BBICOKOKAQUECTBEHHBIMU M CPEAHUMU METAJAHHBIMU B
HE3aBUCUMOM OT TpwioxkeHuss ¢opmare. Ha pucynke 1 mnpencrasnena
OCHOBHbIE 35ieMeHThl CTPYKTYpel AGRIS AP, MmeTaganHbie U3 KOTOpPO# ObLIN
WCIOIb30BaHbl MPU PEIICHUM 33/Jaud aBTOMATUYECKOTO HAIMOJIHEHUS Oa3bl
3HaHu AGRIS. B nepBom cTon01ie TaOMUIBI MPEICTABICHBl 3JIEMEHTHI
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MeTafaHHbIX, BO BTOPOM - WX MOA3NEMEHTbI, a B TPETbEM - CXEMbl
KOANPOBaHUA AaHHbIX AN 3TUX 3/1IEMEHTOB.

Bcero onpegeneH 41 3femMeHT MeTafaHHbIX, [ANA OO0/bLUMHCTBA U3
KOTOPbIX WMEKTCA CheuuanbHble mnpaBuna npeacTaBneHnd. Hanpumep,
anemeHT (DC)title npeactaBnseT cob0ii OCHOBHOM 3aro/ioBOK A0OKYMeHTa. [ns
ero npeacTaBfieHUs oOnpejeneHbl crnefyowune npasuna: «Heobxoanmo
yAaNnTb CUMBOJT «.» B KOHLLE 3aro/10BKa, Npu 3TOM OCTaBUTb CUMBOJIbI «?», «!»,
«[», «]», «(», «)». 3arofioBOK AO/HKEH ObITb CKOMMUPOBAH MO/THOCTbIO, BK/OYAS
MoA3aro/IOBOK W BCHO AOMOMHUTENbHYIO MHOpMaumio. 3arnaBHbiMn 6yKBamu
MOryT ObITb TO/IbKO HadyasbHas OykBa MepBOro CnoBa WM Ha3BaHUA WMeH
COOCTBEHHbIX (JIMYHbIX, KOPMOPATMUBHbLIX, reorpauyeckmx n . 4.)». B obuwem
B AGRIS AP onpegeneHo 6onee 150 npaBun Ans npeactaB/ieHUs 3/1EMEHTOB
MeTafaHHbIX.

Element Qualifier Encoding Schemes/Controlled List
Element Refinements)

(DC) title (DCTERMS) alternative
(DC) creator (AGS) creatorPersonal
(AGS) creatorCorporate
(AGS) creatorConference
(DC) publisher (AGS) publisherName
(AGS) publisherPlace
(DC) date (DCTERMS) datelssued (DCTERMS) W3CDTF
(DC) subject (AGS) subjectClassification (AGS) ASC
(AGS) CABC
(DCTERMS) DDC
(DCTERMS) LCC
(DCTERMS) UDC
(AGS) subjectThesaurus (AGS) AGROVOC
(AGS) CABT
(AGS) ASFAT
(AGS) NALT
(DCTERMS) MeSH
(DCTERMS) LCSH
(DC) description (AGS) descriptionNotes
(AGS) descript onEdrtion
(DCTERMS) abstract
(DC) identifier (DCTERMS) URI
(AGS) ISBN
(AGS) RN
(AGS) JN
(AGS) PN
(AGS) IPC
(AGS) DOI
(DC(type (DCTERMS) DCMIType
(DC) format (DCTERMS) extent
(DCTERMS) medium (DCTERMS) IMT
(DC) language (DCTERMS) 1S0639-2

(AGS) 1S0639-1

PucyHok 1 Ctpyktypa AGRIS AP

MexaHWU3Mbl HaNo/IHeHUA

TeKyLWMin MexaHW3M HarnonHeHUA. B HacToswee BpemMa (YHKUUK
HauMoHanbHoro ueHtpa AGRIS B Poccuiickon degepaumn  BbIMOMHAET
®IreHY LHCXB[13]. Tonbko gaHHasd opraHu3auns meeT BHOCUTb AAHHbIE B
cuctemy AGRIS. 3a 2007-2017 rr. cneunanuctamy LIHCXB noAroTtosneHo u
oTnpaBneHo B AGRIS 6onee 7800 3anuceit, B Tom uncne B 2016 r. cebiwe 1300
3anucent, a B 2017 r. - 6onee 1400 3anucent. Mpun aTom npefcTaBneHne AaHHbIX
B CUCTEMY COI/N1acHO ee CTaHAapTy MeTaAaHHbIX MPOBOANTCA BPYUHYIO.

NCTOUHMKN nHpopMaunn. A4 peweHns npobaembl aBTOMaTUYeCKOro
cobopa wHMopmauumn, 6blna nocTaBneHa 3ajada WU3YyuYUTb, CMOXET Jn
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MH(popMaUns M3 OTKPbITbIX WUCTOYHMKOB ObITb NpeacTaBneHa B Qopmare
meTagaHHbiXx AGRIS AP pana pobasneHua B cuctemy. [Ana 3toro 6bin
PacCMOTPeH pAf  KPYMHENWNUX POCCUMCKUX 3MIEKTPOHHBIX 6UBIMOTEK,
NpefoCTaBNAOLWMX LOCTYN K Hay4YHbIM nyb6nukaymam. Flocne npoBefeHHOro
aHanm3a 6b1/10 NPUHATO peLleHne UCMOoNb30BaTh AaHHble POCCUIACKON HAay4YHOM
3NeKTPOHHOW 6mubnunoTekn Elibrary.ru.

Ana Kaxpgoro Tuna nyonukaummn (M3gaHva) B 3To 6MbMoTeke 6bin
NpoBefleH aHanM3 3MeMeHTOB Nyb6/nMKauuMmM Ha npeAMeT COOTBETCTBUA
anemeHTam wMmeTagaHHbiXx AGRIS AP wn paspabotaHa cxema W anroputm
npeobpaszoBaHusA. Hanpumep, Ha pUCYHKe 2 TMpeAcTaB/ieHa CcXema
COOTBETCTBUA 3/1IEMEHTOB Hay4yHou cTaTbu B Elibrary.ru anemeHTam 3toiu
CTaTbW, NpeAcTaBeHHbIX B popmaTte MeTagaHHbIX AGRIS AP.

PucyHok 2. Cxema opmupoBaHus RDF/XML-goKyMeHTa A8 OnucaHna Hay4YHOM
ctaTtbu B Elibrary.ru cornacHo opmary metagaHHbiX AGRIS AP.

Kax bl 31EMEHT Hay4HOW CTaTbM NPefoCTaB/eH Kak 31eMeHT BRDFAM L -
(haitne, B 4acTHOCTM MHMopMaumMsa 06 aBTOpax CTaTbW, MNPeACTaB/IEHHOW Ha

PUCYHKe 2, OyAeT 3anucaHa B 3TOM (hainie cnefyoum obpasom.
<dc:creator>
<ags:creatorPersonal>
<I'[CDATA[CanxapoBckasi, H.C.1]>
</ags:creatorPersonal>
<ags:creatorPersonal>
<I[CDATA[XpanKO, 0.M.11>
</ags:creatorPersonal>
<ags:creatorCorporate>
<I[CDATA[Kyb6aHCKMiA rocyaapCTBEHHbIA arpapHbii yHuBepcuteT um. WU.T.
TpyounuHall>
</ags:creatorCorporate>
</dc :creator>

Mpepnaraemoe peweHue. [nsa pelleHns 3ajady aBTOMaTu4yeckoro cobopa
MH(OpMaL MK BbIN0 NPUHATO peLleHne HanucaTb napcep Ha A3bike PHP. [JaHHble
B AGRIS BHocaTca B (hopmate RDF/ XML, ucxoasa m3 atoro, 6b110 MPUHATO
peweHne pas3paboTaTb Nporpammy, B KayecTBe BXOAHbIX JAHHbIX AN KOTOPOW
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ciy>xuT ID mybnukanum Ha Elibrary.ru, a B kadecTBe BBIXOIHBIX TAHHBIX Mapcep
dopmupyer RDF/XML-nokyment cornacao ¢opmarty metananabix AGRIS AP.

Peanuzanms ocymecTsisuiach Ha 6ase cepBepa Apache ¢ ycTaHOBICHHBIM
PHP. B ctpykrype mapcepa Ha JaHHBIA MOMEHT UMEETCS HETIOCPEACTBEHHO (haiin
C KOJIOM, TIaliKa C KAIIMPOBAHHBIMH CTAThsIMHU (1tems) W TEKCTOBBIM JTOKYMEHT,
BKITIOYAIONIHH B c€0s1 CIIOBAph COOCTBEHHBIX UMEH.

Pemenve pa3paborath MeXaHW3M KEIIMPOBAHWSA OBLIO TMPOJAMKTOBAHO
HEOOXOTMMOCTBIO yCKOpeHms paboTel mporpammbl. [lapcep, mpexnme Bcero,
OCYHIECTBIIACT ITOUCK 110 yKazaHHoMy ID cTaTeu mo JokyMeHTaM B mamke items, u
B Clly4ae, €Clii OH He HahaeH, ¢ain GopMUpyeTCs M 3alHChIBACTCA B JTAHHYO
TIATIKY.

Jliis Hadana mapcuHra He0OX0IMMO B aIPECHOM CTPOKE yKa3aTh CEPBEP, MyTh
K  Tmapcepy " ID Iy OJTUKALIAH B Elibrary.ru, HanpuMmep,
(http://giraus.ru/shulga/parser.php?item 1d=30485185). Ilocne wdero Oynmer
npousBeaeHO cunThiBaHue html-gokymenTa u3 ykazanHoro ¢aiina Ha Elibrary.ru,
BBITIOJTHEHWE JIOTMKHM mapcepa W OTKpbiTHe cdopmupoBanroro RDF/XML-
JOKYMEHTA C ONMCAHWEM Ty OJTMKALIAN, KOTOPBIH MOJB30BATETh MOXKET COXPAHUTD
Y B JaJIbHEHUIIEM, IPH HEOOXOAUMOCTH, PETAKTHPOBATH.

3akmrouenne

Takum oOpa3zom, aBTOpamMu pa3paboTaH M OIMyOJWKOBAH B OTKPHITOM
JOCTYIE mapcep, IMO3BOJIAIONINX MPEACTABUTh ITyOJMKAIIMA K3 POCCHHUCKOH
HaygHoUM Oubnuoreku Elibrary.ru B cnenmansHoM opmare [uist mpecTaBaeHUsS B
0aze manabrx AGRIS.

Hcronp3oBanue 3TOro mapcepa COTPYAHHUKAMH HAIMOHAIBHOTO IIEHTPA
AGRIS B Poccutickoit ®enepanyn (PI'BHY I[HHCXB) mo3Boaut MHOrOKpaTHO
MTOBBICUTH CKOPOCTh MOATOTOBKH 3aITUCEH O POCCHMCKUX HAYYHBIX MyOIHKALAIX
st sBaecenusa B AGRIS.

B nmanpHeldnmieM BO3MOXKHO pa3BHTHE MPOTpaMMBbI 3a CUeT I00aBIICHHE
¢$byHkumid noucka mybnvkanwii B Elibrary.ru, mo kimodeBbIM clioBaM, W TApCHHTA
Cpady HECKOJIbKMX CcTaTedl ¢ (OPMHUPOBAHHEM apXWBa COOTBETCTBYIOIIUX
mokymeHToB RDF/XML.

Nudopmarmsi, mpencraBieHHas B JOKIAAC MOMKET OBITh HMCHOIB30BaHA
WICCIICIOBATESIMU ISl CO3JaHUSA AHAJOTWIHBIX TAPCEePOB U MPEICTABICHHS
nyomukaimii B AGRIS Ha ocHOBe MaHHBIX JHOOBIX HM3BECTHBIX POCCHHCKHX
ANEKTPOHHBIX OnbIMoTek (Hanpumep, KubepJlennraka w ap.).

ABTOpBl OymyT paapl 3aMEYaHUAM W TPENIOKCHUSIM 110 YTOYHEHHUIO
TpeOOBaHMUM K TMapcepy OT CICIMATHUCTOB B JAHHOM MpPEAMETHOW 00JacTh M
TOTOBBI K COTPYIHAYECTBY.
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ANALYTICAL KNOWLEDGE MANAGEMENT SYSTEM BASED ON
THE TECHNOLOGY OF DIRECT IMPOSITION OF KNOWLEDGE

The current situation with the creation of knowledge management systems (KMS) in
enterprises / organizations is considered. It is noted that a large positive effect was obtained
from their use, and serious shortcomings were identified. A number of critical assessments
of the current state of the KMS and the possibility of overcoming them on the basis of the
analytical KMS (AKMS) are considered. A new model of knowledge — molinga — is con-
sidered, developed knowledge bases include large sets of molingas. The use of technology
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for the direct imposition of knowledge (TDIK) allows the knowledge base (KB) to contain
almost exclusively only sentences with differ-ent semantic meanings. Molinga corresponds
to the structure of production models, but has a core containing a simple sentence with a code
description, in-dication of confidence factor and postconditions. Postconditions may contain
graphic images, data files or computational models. The process of logical in-ference on an
abductive basis on the KB of AKMS, a new technology of direct imposition of knowledge,
as well as a dialog-associative search, with the help of which the process of finding solutions
is carried out, are considered. It is proposed, in order to improve the situation to use the KMS
in the variant of analytical KMS, which uses the experience of development of intelligent
sys-tems based on the technology of direct imposition of knowledge.
KEYWORDS: knowledge, text, molinga, KMS, AKMS, direct imposition of

knowledge.

Introduction

The concept of a knowledge management systems (KMS) appeared and
became ac-tively discussed in the 1990s in large corporations, where information
processing problems became particularly acute and critical [1-4]. This made it
obvious that the main bottleneck is the processing of knowledge accumulated by
the company's specialists, since it is this knowledge in particular that provides an
advantage over com-petitors. Different companies try to solve this issue in
different ways, but at the same time each company seeks to increase the efficiency
of knowledge processing. “Knowledge” becomes one of the key resources for the
functioning of the economy, of enterprises, of individual countries, and of the
whole world [3,5].

Certainly, KMS gave us significant additional opportunities to improve the
effi-ciency of enterprises. However, the first decade of relatively widespread use
of KMS revealed a number of problems in their work and application [5,7,8]. In
particular, R. Bose said the following: “quite a few of large organizations and
companies are still experiencing significant difficulties in the process of setting up
corporate knowledge management systems. ... their problems become even more
serious when trying to develop universal knowledge management strategies based
on formalized, explicit tools™ [5, §].

Along with the direction "knowledge management” there is another
scientific and technical direction - "artificial intelligence" (Al) [2,4,10-12], which
1s also actively working with information and knowledge, also has its own
particular approaches to working with knowledge. From an applied point of view,
it started out with expert systems (ES) [4,10,12], which began to be actively used
since the 70s. The use of Al methods kept on expanding in different directions, for
example, in the framework of intellectual search on the Internet or even in the
framework of the Semantic Web [14], in the framework of text comprehension
[12,14], in the framework of using the most powerful intellectual systems (IC) [4,
12,15,16], in particular, IBM Watson [14], IHS Goldfire [15], for developing
solutions and making decisions for various purposes.

Within the framework of Al development, for 17 years now, work has been
carried out to create IS for quick decision-making based on the technology of direct
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imposi-tion of knowledge (TDIK) [10,11,17,18]. One of the subdirections is the
creation of analytical knowledge management systems (AKMS) [10, 11, 18]. The
principal fea-ture of the AKMS is that it can be created entirely on the basis of
existing developed technological KMS with the addition of a special knowledge
base (KB) based on the TDIK and the addition of special software (SW) for the
“inference machine” [10,11,17,18]. But the AKMS, while retaining all the
capabilities and advantages of the KMS, dramatically expands its capabilities and
increases the efficiency of the AKMS in comparison with the KMS. We will
discuss this situation. For this we shall use, as one of the basic elements for
discussion, a qualitative analysis of a number of problems of the modern
development process of a KMS under the guidance of prof. Putylov A.V. [8].

A brief theoretical basis for the modelling of knowledge and TDIK

About the utilized approach to modeling of knowledge and TDIK.
“... that due to the diversity of the problems being solved, no universal ways of ob-
taining knowledge exist” [9, p.33].

But how then do people manage to work and study for thousands of years
now and even manage to work together with many countries, for example, when a
ship is transporting something across the seas and oceans? The fact is that the
KMS, as a rule, is not used to do research on something (there are special tools and
complexes for this, say for physicists, they are usually based on the knowledge,
equipment and people with their experience that are already in enterprises, and
they generally have a common ground in texts in different forms, recorded in or
committed to the data, information and knowledge repository on which the KMS
1s based. So, some univer-sal medium for humanity have existed for a long time —
it happens to be texts [19].

The IS that implements an AKMS has a KB and an inference machine that
pro-vides solutions. The very process of knowledge modeling is a problem. To
solve 1t, a new model of knowledge called molinga has been applied [9, 10, 16,
17]. It is known from linguistics that "a simple sentence ... was and remains the
basic unit of text syn-tax ...", "the most essential feature of a sentence is its ability
to form and express a thought" [19,20]. Each simple sentence of the text is
represented by a small semantic network with the compilation of dictionaries of
terms (including equivalents), rela-tionships, qualitative and quantitative
attributes, etc. Emotional coloring 1s removed from the sentences; they are
simplified while preserving the basic rhetorical relations.

Molingas have the following form [9,10,16,17]

D;P;Z;K;O;N (1)

Here D is a set of identifiers. The sameness in the semantic sense of
sentences and formation of similar molingas is determined by the expert editor
when he enters man-ually (or semi-automatically (allowed for by the first version
of the knowledge editor that has been developed)) molingas in the KB of IS. A
similar process has long been tested in the ES [6,9,11]. The element P is a condition
for the applicability of the core of the moldings.
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The main element of the molinga is the core of the molinga Z - simulated
simple sentence. In K section of Molinga, a sequence of numbers of dictionaries
that indicate the position of words in the core of the moldings is indicated. In O,
confidence levels of molinga are given in the form of confidence factors (CF), as
applied once in ES MYCIN. The element N is the postconditions of the molinga
acting 1f the kernel of the molinga was realized. They describe the actions and
procedures to be performed, such as a demonstration of figures, tables, or a
formulas. Such an approach allows us to model the knowledge used in the AKMS
for most subject areas, especially since the molingas can be connected to almost
any external modeling complexes through post-conditions.

“Knowledge management requires ... a toolkit adapted to each person and
the one that shows itself well with the results of the implementation of various
projects” [8, p.34].

So, do we have to create millions of different KMS or their modifications,
one for every specialist in the world? In the AKMS, the task is set and solved in
precisely the opposite way; each specialist, the AKMS user, is given the
opportunity to find solu-tions fitting his requirements and interests. This follows
from the peculiarities of cre-ating a KB based on molingas, and then applying a
dialog-associative search on KB to find solutions that interest the user. This is so
far absolutely impossible in Watson [13], it is practically impossible in ES [4,11],
because all the answers are pre-adjusted to the interests and opinions of the expert,
not the user of the ES, etc.

“To solve ... 1t 1s necessary ... to have basic information about the subject
area. At the present stage, the main tool for collecting information are the Internet
search sys-tems.” [8, p.34].

Yes, you need to possess basic information. But how to build up on the
Internet sources, where there are a lot of mistakes, repetitions, misinformation,
emotions and just the absence / inaccessibility of what is necessary? In some
specialized systems, the situation is better, but playing in financial markets or
working in some other areas of marketing is one thing, and the internal work of an
enterprise, where much is strict-ly regulated and organized is another matter.

In the AKMS, the KB 1s built on the basis of the TDIK. It uses the well-
known property of texts in linguistics — intertextuality [20], i.e. the texts contain
parts of other texts — from other authors.

TDIK 1s implemented as follows. Texts are divided into simple sentences
and computational models, visual and graphic images attached to them through
postcondi-tions. Simple sentences are then turned into molingas by an expert editor
with the coding of the order of words in the cores of the molingas and the entry of
those words into the corresponding dictionaries. While sentences get modelled
they also get as-signed the value of their veracity in the form of CF. If the cores of
the molingas are the same or semantically the same as the cores of the molingas
that are already in the KB of the IS, their identifiers are added to the set of
identifiers of the molinga that found it’s match. The key feature of the approach is
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a significantly smaller volume of KB in comparison with other ways of obtaining
KB with other knowledge models [4,11,12], and the speed of operation of logical
inference algorithms (LI) as a whole on such a KB increases by tens or hundreds
of times over the standard approaches.

For the first time, something similar was used by J. Gray [21] in
development of a virtual astronomical observatory for processing numerical
observational data.

This approach allows for selection of only the necessary, reliable and
verified in-formation / knowledge for the operation of the AKMS — of textbooks,
standards, GOSTs, factory designs, flow charts, descriptions of technologies,
equipment and devices, analyses of the situations that have arisen, etc., and to input
it just once over decades or even centuries [ 10]. If it turns out to be false / erroneous
/ dead-end / mis-information, then its CF will be changed to negative, but it will
remain in the KB forever, protecting the company from mistakes.

About logical inference and dialog-associative search. "... we ... meet
with different, often opposite points of view on solving ... problems" [8, p.34].

Yes exactly. And it will be available to users of the AKMS and will be
tallied up 1n the confidence level based on the CF. But these results would be only
preliminary, final decision will remain within the hands of the user of the AKMS.

“The main process when describing the subject area is the structuring of ...
infor-mation. There are ... problems that prevent ... correct selection and
structuring of in-formation. The first ... 1s connected with the principles of ranking
of materials 1n search engines” [8, p.34].

This is true. When creating a KB of AKMS, firstly, only verified and
necessary texts are used, for example, GOSTs. They certainly have their ranking
and 1t 1s con-sidered recognized and important. But it can be different for different
sources, 1t would seem to cause a contradiction. However, the KB of AKMS has a
single unified glossary of terms, including their equivalents, which are naturally
present in molin-gas. But, on the other hand, the entire AKMS can be represented
as “ideal hypertext”. The markup of the entire text is there, but there are no links
mitially, except for those inside the sentences themselves.

And when a user asks an AKMS a question, it issues answers in the form of
blocks of nuclei of molingas (simple sentences) formed based on different
principles, includ-ing with LI, through the connection of concepts based on
abductive inference [10,17,18,22] using a modified rule of modus ponens, applied
to the KB of molingas. From the point of view of linguistics, this is already the
issuance of coherent text [9,10,16,17]. But these response blocks act as “semi-
finished products” for user to utilize in further dialog-associative search
[9,10,16,17]. The user can refine the query again based on the previous responses,
and continue his search, delving into the de-tails, or applying calculations through
the issued post-conditions, at the same time always remaining in the group of the
most reliable results according to CF. Intermedi-ate results of interest can be
committed to the final report.
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And although the resulting text 1s completely artificial (co-creation of a
computer with a user in a discourse), it possesses the property of intertextuality, 1s
linear (but obtained in a non-linear manner) in the basic blocks, and has the
property of semantic connectedness. The user, in fact, himself, with the help of
AKMS, constructs text that carries the content he needs with a meaning that he
understands.

“... finding materials important for the user becomes problematic. There is
always a danger that the most valuable materials on the topic are outside of the
browsed lists[8, p.34].

And it 1s so. Moreover, the traditional situation of overwhelming people
with new information and knowledge, even leading to a delay in technological
development, arose in the 60s of the twentieth century and was named “saturation”
(overabundance of knowledge) [10]. And everything is getting worse, but this
problem seems to get less and less attention.

The AKMS creates new opportunities here as well. The problem is not in
the amount of knowledge itself, but in a huge number of sources where it is
contained, often using different terms, in different languages, with endless
repetitions, different interpretations and errors. So, real life shows that on average
these new terms number in dozens. In addition, each specific term that 1s part of
the new knowledge is evaluat-ed by certain characteristics, let’s accept them as
valid, and at least several of them at that. And these new characteristics, on
average, are also numbering in dozens. Upon being entered into the knowledge
base, the expert editor indicates higher CF ratings, so a new knowledge, even if it
appeared just recently for the first-time, may appear before the user's eyes, just like
a “thousands of times quoted before” some other piece of knowledge. Moreover,
it will indirectly manifest itself when searching through specific good
characteristics, which are possessed by new knowledge too.

In addition, in the AKMS there are no fluctuations of search results, which
1s typi-cal of many search engines. Here, if you request the same thing in a year,
you will get almost the same result, even though the KB may have been
significantly supplement-ed meanwhile. Thus, the user can get used to the topic of
iterest to him for months and years, and nothing important will pass unnoticed by
him. And here the Internet will not play any role at all. And there 1s no need to
consider these results something unexpected. All ES are created with their own
KB, only fairly small ones. All Watson systems have their own powerful KB [14],
[HS Goldfire [15] 1s also in process of developing its own powerful KB, etc.

“The attention mainly ... should be paid to identifying the key players -
carriers of ideas™ [8, p.35].

Fair point. Only this starts out nigh imperceptible, sometimes as early as
student days. The names, places of work and residence can change, but everything
should and can be tied to a specific person. And often these stories occur during
decades of the authors life, and even centuries after their death. Changes in
mterpretations are quite likely to occur during this period. Of course, this will be
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reflected in the KB of AKMS. In this sense, the AKMS [9,10,17], as well as its
technology basis - the intel-lectual e-book - elinga [9,10,16,17], as well as the
library of analytical accumulation of knowledge (LAAK) [10,17] create new
opportunities for technology development, incl. opportunities to combat
saturation.

“Adversaries” are of a certain interest, since in the materials of the
opponents of the studied subject you can find many arguments that can be
considered as risks of the development one technology or another” [8, p.35].

Also, a fair point. And it will be tied to specific persons included in the
glossary of KB of AKMS. So, it might be better to consider the situation from the
side of “all” well recognized authors, and, on the other hand, to refute criticism,
sometimes just slander, against the criticized authors or some of their points of
View.

About varieties of IS based on KB of molingas formed with TDIK

"The level of analysis of the subject area for the formation of the draft
decision" [8, p.36].

With all due respect to what 1s written in this subsection, the AKMS,
considering the use of the TDIK and the possibility of introducing into the KB of
the enterprise that 1s developing it, the necessary sources, will provide almost ideal
conditions for the user in this area. It 1s necessary to clarify that IS with KB on the
basis of TDIK can have the following varieties: for mass production for an
individual consumer, in the variant intelligent e-book - elinga [9,10,16,17], in an
individual variant for an individual enterprise - AKMS [9,10,17] and for general
use by the mass consumer in the form of a library of analytical accumulation of
knowledge (LAAK) [10,17].

So, if the problems of elinga depend on a third-party manufacturer, the
problems of LAAK for users also, in fact, do not stem from users themselves. The
KB of the AKMS, its filling and construction, including the hooking up of the
necessary addi-tional modeling SW and other auxiliary SW completely depend on
the users them-selves, and more precisely the enterprises where these systems are
employed.

About the potential effectiveness of the AKMS

"The level of synthesis of ideas, that allow for formulation of a solution to
the prob-lem" [8, p.36].

Again, with all due respect to points mentioned in this subsection, AKMS,
consid-ering the use of TDIK and the ability to enter into the KB of the enterprise
that is developing it, the necessary sources and additional SW, creates almost ideal
condi-tions for the user in this area. Especially when used in dialogue-associative
search.

“The level of advancement of the solution of the problem into the practice”
[8, p.36].

Once again, with all due respect to points mentioned in this subsection, we
are compelled to express an opinion that, in the view of the application of the KB
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which employs the TDIK of the enterprise, that is developing it, creates the ideal
conditions for its employees in terms of practical implementation of the developed
solutions.

“The level of strategic management of the project implementation™ [8,
p.37].

Here we are more likely to agree with the position of the authors, both the
KMS and AKMS have a supporting role and much depends on the ingenuity /
professional-ism of managers and implementers of solutions, as well as the level
of SW they use.

“... a serious problem is the very procedure of obtaining expert knowledge.
As practice shows, the greater the amount of information an expert has, the harder
it 1s for him to structure the materials and fill the knowledge base with them. ....
Obvious-ly, such knowledge management complexes are becoming expensive and
mefficient” [8, p.37].

Here we are forced to point out a serious inaccuracy. This technology has
long been tested in the creation of an ES [4,9,11] and its pros and cons are well
known. To create a giant ES is impossible. But these points have nothing to do
with the AKMS.

“The operation of the knowledge management system (KMS) becomes
effective when the whole team of a particular organization participates in it” [8,
p.37].

Well, yes, especially if workers, secretaries, porters, guards, drivers,
couriers, etc., start having a serious say in it. This experience has been massively
applied in the USSR and, partially, in a number of companies in Japan. But in
general, this is an experience of the past bygone, which still needs to be partially
applied. Only this absolutely did nothing to change the situation when humanity
fell into a giant suction funnel of saturation of knowledge. At the moment, no one
person or group of people are able to compete in many ways even with the Internet
[12], or with Watson [14], or with IHS Goldfire [15].

Unfortunately, the irrationality of the situation is that even back in 2006, the
article “Bronfeld G.B. Knowledge management system based on analytical
approach.” was published in the electronic journal “Itech Journal of Intellectual
Technologies”, 2006, No. 3. For several years it was publicly available, then the
electronic archive became unavailable, the journal started the archive over from a
new date. But there are links to that article in the surviving sources. This material
1s still present in [10]. The article provided specific calculations that demonstrated
that it is possible to create the neces-sary KB for an AKMS at a practically
negligible cost, in fact, for any large company in Russia, and even more so for the
wider world, in no more than five years. Reaching a global decision-making level
of expertise in just five years. Thirteen years have passed since then, during this
time all the major players of Russia could check it out and make this leap forward.
But no one has yet verified this and has not demonstrated that this cannot be
realized. Although the requirements for technical means for devel-opment of an
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AKMS are extremely low, to the point that they exist in any KMS, and the SW
used for the AKMS in experimental variants have been developed for quite some
time [10, 17], and can be developed by companies independently, since many of
the necessary algorithms have been published for a long time [9,10,16,17]. And
here it would be necessary in order to create a KB of AKMS for real participation
of a team of companies that already receive their salaries for something else, which
many themselves assess as insufficiently effective work.

In the developed research prototype of IS with KB based on TDIK, the
volume pf KB so far is about 2 thousand molingas in the field of management.

The following students of NNSTU named after R.E. Alekseev have actively
partic-ipated at different stages of the development of the prototype: M.O.
Varyukhin, YA. E. Pavlova, V.A. Pligos, M.A. Sobolev, K.A. Tikhomirova, A.V.
Khnygina.

Conclusion

The considered technology is the “intellectual assistant” of a person,
dramatically enhancing their capabilities when working in an AKMS. By posing a
question to the elinga, the user will understand the question of interest to him much
better. And, which is extremely important, more so in simple problems and tasks,
the number of which in practice is maximal. A prototype of the IS was created, in
particular, on management, in which the user can pose a question to system and
receive in the an-swer a chain of answers in the form of blocks of interconnected
text based on differ-ent principles, including with LI - through the connection of
concepts or using the inherent properties of the source texts - cohesion and
coherence, as well as postcondi-tions in the form of calculation formulas or
images. This technology will make an important contribution to improving the
efficiency of enterprises and solving one of the most important modern problems
- the problem of saturation (overabundance of knowledge).
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Introduction

Due to the increasing complexity of information systems, it becomes
necessary to develop new design methods that should be more optimal than
existing ones.

At the end of the 20th century, the idea of a formal description of the subject
domains emerged in computer science and mathematical logic [1]. For this,
ontologies are used as special formalization. With their help, it 1s possible to search
for contra-dictions and dependencies between concepts and other domain
elements. Ontologies are also very flexible in order to express other schemes via
use of them. For example, a relational data scheme, an object-oriented class
diagram in UML or any other pro-gramming language that supports the principles
of OOP.

However, there are various information systems for which ontologies cannot
be applied.

On the other hand, almost every information system contains a relational
data re-pository where some initial information exists for building such ontology.

Ontology and its components

For a general understanding of what ontology is, it is necessary to briefly
describe its components.

The concept (or class) is the part of the material or non-material world with
which it 1s necessary to use in the current domain model. For example, if we
consider the subject domain of everyday objects, then the concepts could be
television, radio, mi-crowave, doorbell and etc.

Any concept has a set of properties, called attributes. A specific instance of
the concept called an individual. Concepts are related to each other by
relationships.

Inheritance 1s the most commonly used kind of a relationship (the attributes
of the parent concept are also inherent in the inheritance concept), but there are
other types of relationships.

For example, in the ontology of everyday objects we can introduce the
concept of “electrical device” and assign it the properties: “power consumption”
and “kind of power”. Afterwards, the concepts of “microwave” and “TV” can
inherit the concept of “electrical device”. Thus, the previously mentioned concept
will also have attrib-utes related to electricity.

More information about ontologies can be found in [2].

Relational database

The relational database (DDB) is the implementation of the infological data
model «entity-relationship» [3], which describes the following concepts:

e entity 1s the most specific object that can be selected for which the model is
built;

e attribute is a property of an entity;

e instance of the entity;
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e relationship — the relationship between entities;
e key is a set of attributes for identification of an entity instance.

For example, if it is necessary to develop a relational database for the subject
domain “university”, then entities like student, group, department, discipline,
assessment can be distinguished. In one study group there can be several students
(there is a one-to-many relation between the entities “group” and “student”). Each
group has many disciplines, as well as the discipline is learned by many study
groups (the many-to-many relationship) and so on.

For more information about relational databases as well as relational algebra
see [3] and [4].

In the physical implementation of relational databases another terminology
1s used. For example, an entity is called as a table, an attribute is a column or field,
and an entity instance is a record.

One of these implementations 1s the Microsoft SQL Server (MSSQL)
relational da-tabase management system (RDBMS).

This RDBMS i1s implemented according to the ANSI/ISO SQL:2003
standard. In line with this, MSSQL supports the INFORMATION SCHEMA
information database, which contains information about the structure and schema
of the databases.

Additionally, MSSQL supports its own sys schema for better access to
database settings and properties.

This RDBMS supports extension properties that help specify any textual
metadata for schemas, tables, fields. The most popular property 1is
MS Description, in which you can specify a description of any elements of the
database model.

MSSQL supports procedures in the form of stored procedures and functions.
For the formation of ontology information about them can also be useful. Access
to the procedures, their parameters and the fields of the resulting table are also
indicated in the INFORMATION SCHEMA information database.

Description of the initial data scheme for ontology formation

Below is a description of the proposed initial data scheme for the formation
of the domain ontology.

An XML markup language was chosen to store the data schema due to:

e High flexibility;

e Self-documenting (for example, using XSD schemes);

e Availability of many standard markup tools in various high-level
programming languages.

The basic container data schemas can be described as follows (here and
below, the descriptions of XML documents are given in XSD notation):

<xs:schema attributeFormDefault="unqualified" element-FormDefault="qualified"
xmlns:xs="http://www.w3.0org/2001/XMLSchema">
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<xs:element name="Schema" type="SchemaType"/>
</xs:schema>

The SchemaTlype 1s a container for storing entities and procedures and is
described as follows:

<xs:.complexType name="SchemaType">

<xs:sequence>

<xs:element type="EntitiesType" name="Entities"/>

<xs:element type="RoutinesType" name="Routines"/>

</xs:sequence>

</xs:complexType>

When defining an entity, it 1s necessary to know the database schema to
which it be-longs, the name and type (in our case it is a table or a table view). Each
entity has an optional description and a set of foreign keys, as well as a mandatory
set of attributes (fields). The EntitiesType and EntityType types are described as
follows:

<xs:complexType name="EntitiesType">

<xs:sequence>

<xs:element type="EntityType" name="Entity" maxOccurs="unbounded"
minOccurs="0"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="EntityType">

<xs:sequence>

<xs:element type="xs:string" name="Description" minOccurs="0"/>
<xs:element type="ColumnsType" name="Columns"/>

<xs:element type="ForeignKeysType" name="ForeignKeys" minOc-curs="0"/>
</xs:sequence>

<xs:attribute type="xs:string" name="Schema"/>

<xs:attribute type="xs:string" name="Name"/>

<xs:attribute name="Type">

<xs:simpleType>

<xs:restriction base="xs:string">

<xs:enumeration value="Table" />

<xs:enumeration value="View" />

</xs:restriction>

</xs:simpleType>

</xs:attribute>

</xs:complexType>
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To describe entity attributes, it is needed to know the name, SQL data type
by ANSI, the flags “can be NULL”, “is part of the primary key”, “is computable”
and “is a counter”. Also the text of the element contains the description of the field.

The ColumnsType and ColumnType types are described as follows:

<xs:complexType name="ColumnsType">

<xs:sequence>

<xs:element type="ColumnType" name="Column" maxOccurs
minOccurs="1"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ColumnType">

<xs:simpleContent>

<xs:extension base="xs:string">

<xs:attribute type="xs:string" name="Name"/>

<xs:attribute type="xs:string" name="Type"/>

<xs:attribute type="xs:boolean" name="IsNullable"/>

<xs:attribute type="xs:boolean" name="IsPrimaryKey"/>

<xs:attribute type="xs:boolean" name="IsComputed"/>

<xs:attribute type="xs:boolean" name="IsIdentity"/>

</xs:extension>

</xs:simpleContent>

</xs:complexType>

To describe a foreign key, you need to know the name, the table to which it

unbounded"

refers, and a list of related attributes. The ForeignKeysType and ForeignKeyType
types are described as follows:

<xs:complexType name="ForeignKeysType">

<xs:sequence>

<xs:element type="ForeignKeyType" name="ForeignKey" max-

Occurs="unbounded" minOccurs="0"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ForeignKeyType">

<xs:sequence>

<xs:element type="ForeignKeyColumnsType" name="Columns"/>
</xs:sequence>

<xs:attribute type="xs:string" name="Name"/>

<xs:attribute type="xs:string" name="ReferenceSchema"/>
<xs:attribute type="xs:string" name="ReferenceTable"/>

</xs:complexType>
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Related attributes in the foreign key are an ordinary key-value dictionary.
The For-eignKeyColumnsType and ForeignKeyColumnType types are described
as follows:

<xs:complexType name="ForeignKeyColumnsType">

<xs:sequence>

<xs:element type="ForeignKeyColumnType" name="ForeignKeyColumn"
maxQOccurs="unbounded" minOccurs="0"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ForeignKeyColumnType">

<xs:simpleContent>

<xs:extension base="xs:string">

<xs:attribute type="xs:string" name="Name"/>

<xs:attribute type="xs:string" name="ReferenceName"/>

</xs:extension>

</xs:simpleContent>

</xs:complexType>

The description of the data schema for storing the routines is similar to the
schema for storing the entities, except that the procedures can take parameters.

Retrieving data from a SQL Server RDBMS

To fill in the proposed scheme, it is necessary to run queries on the database
in order to get information about it.

As mentioned above, Microsoft SQL Server implements the ANSI/ISO
SQL:2003 standard and adds its own sys scheme, which can be useful for
reflection, therefore database queries may not be executed on other RDBMS.

Initially, it 1s necessary to obtain a list of entities: tables and table views. For
each entity, you should also find a text description from the MS Description
extension property. To perform these actions, the sys.tables, sys.views,
sys.schemas tables and the sys.fn listextendedproperty function are used. Query
representation in Transact-SQL notation (hereiafter Transact-SQL notation will
be used):

SELECT

s.name AS [SchemaName],

t.name AS [Name],

"T" AS [Type],

ep.value AS [Description]

FROM sys.tables t

JOIN sys.schemas s ON s.schema_id =t.schema id

OUTER APPLY sys.fn_listextendedproperty(N'MS_Description', N'SCHEMA',
s.name, N'TABLE', t. name, NULL, NULL) ep

UNION ALL

SELECT

s.name AS [SchemaName],

v.name AS [Name],

V' AS [Typel],

ep.value AS [Description]
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FROM sys.views v

JOIN sys.schemas s ON s.schema id = v.schema id

OUTER APPLY sys.fn_listextendedproperty(N'MS_Description’, NSCHEMA',
s.name, N'TABLE', v.name, NULL, NULL) ep

ORDER BY SchemaName, Type, Name

The query for obtaining a list of entities’ attributes with their descriptions is
relatively complex. Since it is additionally required to search for their occurrence
in the primary keys. Query in Transact-SQL Notation:

SELECT

¢. TABLE NAME AS [Table],

¢.COLUMN_NAME AS [Name],

c.DATA _TYPE AS [DataType],

c¢.ORDINAL POSITION AS [OrdinalPosition],

ISNULL(CAST(CASE WHEN c.IS NULLABLE ='YES' THEN 1 ELSE 0 END
AS BIT), 0) AS [IsNullable],

ISNULL(CAST(CASE WHEN pkc. CONSTRAINT _NAME IS NOT NULL THEN
1 ELSE 0 END AS BIT), 0) AS [IsPrimaryKey],

sc.is_identity [IsIdentity],

sc.is_computed [[sComputed],

ep.value AS [Description],

ept.value AS [TableDescription]

FROM INFORMATION_ SCHEMA.COLUMNS ¢

JOIN sys.columns sc ON sc.object id =
OBJECT ID(c. TABLE SCHEMA+''+c. TABLE NAME) AND sc.name =
c.COLUMN NAME

OUTER APPLY sys.fn_listextendedproperty(N'MS_Description’, NSCHEMA',
¢. TABLE_SCHEMA, N'TABLE', c TABLE NAME, N'COLUMN', c. COLUMN NAME)
ep

OUTER APPLY sys.fn_listextendedproperty(N'MS_Description', NSCHEMA',
¢.TABLE_SCHEMA, N'TABLE', c TABLE NAME, NULL, NULL) ept

LEFT JOIN (

SELECT cu. TABLE CATALOG, cu. TABLE SCHEMA, cu TABLE NAME,
cu.COLUMN NAME, tc. CONSTRAINT NAME

FROM INFORMATION_ SCHEMA.CONSTRAINT COLUMN_USAGE cu

JOIN INFORMATION SCHEMA.TABLE CONSTRAINTS tc ON
tc. CONSTRAINT CATALOG = cu.CONSTRAINT CATALOG AND
tc. CONSTRAINT NAME = cu. CONSTRAINT NAME AND
tc. CONSTRAINT SCHEMA = cu.CONSTRAINT SCHEMA

WHERE tc. CONSTRAINT TYPE ='PRIMARY KEY'

) pkc ON pkc. TABLE SCHEMA = ¢. TABLE SCHEMA AND
pkc. TABLE NAME = ¢. TABLE NAME AND pkc.COLUMN_NAME =
¢.COLUMN_NAME AND pkc. TABLE CATALOG = ¢. TABLE_CATALOG

WHERE c. TABLE SCHEMA = @schema AND c. TABLE NAME IN ({names})

ORDER BY c. TABLE SCHEMA, ¢ TABLE NAME, c. ORDINAL POSITION

Attention should be paid to the sorting of the resulting data in queries

(ORDER BY clause). Such mechanism should be used to not cause conflicts in
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data schema during teamwork using version control systems (e.g. git or
subversion).
Comparison with analogues
There are many similar data schemas obtained from various relational
DBMSs.
For example, in the Linq2Sql technology, the DBML format 1s used.
The scheme 1s similar to the one described above, but it has several
disadvantages:
e The lack of obtaining a description of entities and attributes;
e The presence of surrogate identifiers in some procedures;
e Absence of sorting. Thus, work on the schema during team development
worsens;
e Overly complicated entity setup;
e The lack of open and supported tools to synchronize the database schema
with DBML.
More details about the DBML format, as well as its connection with
ontologies in the OWL format, can be found in [5].
A more modern and universal technology for building a data model is EDM
with the format of the EDMX schema (for details, see [6]).
This scheme 1s divided into:
Storage model;
Conceptual model;
Mappings of these models;
Other elements and diagrams.
Due to such separation, you can flexibly configure the mapping of the
storage (DB) to the object model. However, this 1s redundant for the task of the
primary formation of the data scheme for the build of the domain ontology.
The technology has a standard designer built into Visual Studio IDE that
supports synchronization of the schema with the database.
Disadvantages of the EDMX format for the current task:
e Excessive complexity;
e Large size of schema (also used XML markup language);
e Slow synchronization of the scheme with the database via the designer.

Comparison of data schemes by volume. To compare the data schemes
developed 1n different notations, we took two databases and two correspondent
data models and denoted them as M1 and M2. The first data model contains 20
entities and 11 procedures; the second data model contains 959 entities and 1,289
procedures.

After defining the models, it is necessary to form using standard data scheme
tools and change the amount of disk space occupied by them. Since this value is
not tem-poral, the measurement was performed once.
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For data model M1, the volume of data schemes was:
» proposed scheme: 52,297 bytes;
 DBML.: 33,746 bytes (-35% of the proposed scheme);
 EDMX: 146,539 bytes (+180% ofthe proposed scheme).

For data model M2, the volume of data schemes was:
e proposed scheme: 3,817,494 bytes;
 DBML: 2,566,259 bytes (-33% of the proposed scheme);
« EDMX: 8,632,101 bytes (+126% of the proposed scheme).
Visual representation of the data comparison is viewed in Figure 1 9

40000

20000

M M2
Figure. 1. Comparison of the volume of data schemes of models M1 (31 items) and
M2 (2,248 items), where A is the proposed scheme, B is DBML, C is EDMX.

It can be noted when using a data model with a small number of elements
(entities and procedures), the volume of the EDMX scheme is relatively higher
than when using a model with a large number of elements. However, the volume
of a DBML data scheme with any model is approximately 34% less than the
volume of the pro-posed scheme. This is due to the fact that the proposed scheme
additionally contains a description ofthe entities and attributes, which is not in the
DBML. The constancy of the difference in volume indicates that the schemes are
similar in internal structure.

Comparison of schemes for the time of formation. This experiment

compares the time of data schema synchronization with the database.

The initial relational data models were taken from M1 and M2 from the
previous experiment.

Since for DBML there is no built-in synchronization mechanism with the
database, only designers for the proposed scheme and EDM will be checked.

6 synchronization time measurements were carried out for each model and
data scheme. In the calculation ofthe average time, all the results were taken except
the first, since it is considered a preparatory.

The results are presented in Table 1
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Table 1. Comparison of the synchronization time of database models with data schemas

Data model Proposed EDMX scheme
scheme

Total time | Bylitem | Totaltime | By 1item

Ml (31 119 ms 8 ms 1,072 ms 34.6 ms

items)

M2 (2,248 | 7,420 ms 3 ms (-13%) | 135,352 ms | 60.2 ms

items) (+74%)

As you can see, the formation of the proposed scheme is from 10 to 20 times
faster than standard tools for EDMX. Also, no degradation in time synchronization
with an increase in the number of database elements was noticed.

Conclusion and future work

The proposed initial data scheme and the algorithm for its formation allows
us to receive and store data about the relational structure of the SQL Server
database. This information can be later applied in the formation of the domain
ontology.

The scheme is comparable in size with popular solutions for SQL Server:
DBML and EDMX formats. Due to some simplifications, schema synchronization
with the database 1s much faster than in the EDMX.

The next step in the ontology formation will be the transformation of the
proposed data scheme into the OWL format.

Additionally, an algorithm for generating Visual C# source code for the
Entity Framework 6 data access technology from the current data schema will be
described.

There are also developments on the migration of data schemas from EDMX
and DBML to the current, but this requires the refinement of the proposed data
schema for this task.
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PELWLUEHNE ®PNHAHCOBbIX 3A4AY C NMOMOLWBbHKO CNCTEMbDI
YIMPABTEHNA BN3HEC-NTPABUNJTAMIN2

[ns cokpaweHUs U3LepXXeK 1 NoBbIWEHNA AOX0A0B 6aHKN CTPEMATCA pasInyHbIMU

cnoco6amn nNoBbICUTL 3PHEKTUBHOCTb COOCTBEHHbIX 6GM3Hec-npoueccoB. B HacToswee

Bpems HabupaeT NOMNYNSPHOCTb TEXHOMOIMUA Process mining - WHTENNEKTYya/lbHbI/ aHanu3

6usHec-npoueccos. B cTatbe paccMaTpmBaldTCA  BOMPOCHI  BK/AKOUYEHUA  CUCTEMbI

WHTE/NIEKTYaNlbHOT0 aHann3a faHHbIX B cyulecTsyrowyo T apxuTekTypy 6aHKa C Lenblo

MOBbILWEHNA 3NPEKTUBHOCTM GU3HEC-NPOLLECCOB.
KNHOYEBDBIE C/TOBA: BRMS, 6usHec-npasuna, business rules, ILOG rules

B po3HnyHOM 6u3Hece GaHka TpebyeTcs MakcvMM3auMs aBTOMaTU3alum
MPOLECCOB YNpPaBfeHUs U MPUHATUS PELUEHMIA M UX WCMOMHEHUS Ha CamoM
BbICOKOM YPOBHE.

MpuMeHeHMe KOHUenuuu 6u3Hec-npasun B 6GaHKOBCKOW [eATe/IbHOCTU
006bACHSAETCA CneayoWwnumMmn 06CToATENLCTBAMWU: HaNMUYMEM ObICTPO AMHAMUKM
M3MEHEHWA YCNOBMIA COBPEMEHHOW 3KOHOMWKMK; pPOCTOM O0OBLEMOB HOBOM
MH(OPMaLMK; COKpaLleHNeM BPeMeHU ANA MPUHATUA pPelleHnin. s nNpuHATUA
KauyeCTBEeHHbIX peLleHnin 6u3Hecy Heo6xo4MMbl (hopManmnsaumns u asTomaTmsaumns
613Hec-npaBus, KOTopble OYAYT AOCTYMHbI Kak 1nuam, NPUHUMAOLWMM peLLleHus,
Tak U MHMOPMaUNOHHBIM cucTemMam. CNOXKHOCTb Mpolecca asTomaTusauun
Bbl3BaHa TeM, 4TO OM3HeC-MpPoLEecCbl COBPEMEHHbIX OpraHun3auunin, 0co6eHHO
CPeLHEro 1 KpynHoro 6usHeca, KOMM/EKCHbI U COAepxXaT 60/bLIOe KOMMYECTBO
YC/I0BMI, OrpaHWYeHUin U NpaBu, KOTOpble 3a4acTyl0 HEeABHbl W CKPbITbl B
MHOTOYMCNEHHbIX [LOKYMEHTax, AO/MKHOCTHbIX WHCTPYKUMAX, MPUNIOXEHUSX W
onbiTe 6M3HeC-aKCnepToB. Bce 3T0 He MO3BONSET NPefnpuATU0  BbICTPO
nepecTpouTb OM3HEC, MOCKONbKY HE0OX0AMMO HaWTU [OKYMEHTbI, BbIABUTb
YC/I0BMSA W NpaBuna, nepenucatb UHCTPYKLUUK, MOMOXKEHNA N BHECTU U3MEHEHUS
B VIT-KOMMOHeHTY. Bce 3TO NpUMBOAMT K YBE/IMYEHUIO BPEMEHM M CTOMMOCTM
BHECEHWA N3MEHEHWNIA B K/lOYEBble GU3HEC-peLleHns. Ho 0TKa3 oT hopmanm3aunm
M aBTOMaTM3auMm GU3HeC-nNpaBun BNeYeT OTCTaBaHME B KOHKYPEHTHOW 6opb6e.
MoaToMy [AN8 KaXAoM opraHu3aumMm Tema OGu3Hec-npaBuMn C KaXKAbIM FOA0M
CTaHOBUTCA BCe aKTyaslbHeil. Ecnu ynpaBneHwe OM3HeC-npoueccammn CcTano
06LLMM NOAXOA0M K BbICTpanBaHUIO 6U3HECA Y)Ke [aBHO, TO yrnpas/ieHne 6U3Hec
npasunamu, Mo-npexHemy, OCTaeTcsd AN MHOIMMX KOMMaHWWA WCKYCCTBOM.
Cuctembl ynpaeneHuss 6GU3Hec-npoLeccamm He BCerga Moryt ob6ecneynTb

2CcTaTbs BbIMOJIHEHA B paMKax BHYTPEHHero rpaHTa "Pa3paboTka MeToAMKM MPOrHO3MPOBaHUA LeH
Ha ()MHaAHCOBbIE MHCTPYMEHTHI Ha 6a3e HelipoHHbIX ceTel” PTBEOY BO "P3Y wm. .B. MnexaHoBa"
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HY>KHYIO CTCTICHb [ICTAIM3AIMA U MPO3PAYHOCTH HA YPOBHE MPUHATHS PEIICHHU,
HAMPUMEP, PEHICHHS IO TAKUM BOIIPOCaM B 0AHKOBCKOH c(epe, Kak: MPUHATH UK
OTKJIOHHUThH 3aMpoC O MPEIOCTABICHHUH KPCIAWTA, MOBBICHTH JIUMHUT KPEAUTHOMN
KapThl ¥ T.7. Y CnoBUsA (yHKIIMOHUPOBAHUS OAHKOB TAK:KE TTOCTOSTHHO MEHSFOTCSI.
H3meneHust He0OX0UMO BHOCHTh B MOJIOKCHHUS, HHCTPYKITHAH, TIPOIIECCHI U 3aTEM,
B MH(OPMAITMOHHBIC CUCTEMBI. JTa 3a/1a4a PEIIaeTCsl MAaKCUMAIbHO OTIEPATHUBHO,
eCJTA BBIHECTH OW3HEC-TIPaBH/IA, CKPHITHIC B JOKYMEHTAX, perjiiaMeHTax, OusHec-
MpOIIecCax M OMBITe OM3HEC-IKCIIEPTOB, M TMOPYYUTh WX BEACHHUE CHCTEMam
yrIpaBiacHUs OM3HEC-TIPABUIAMHU. DTO TIO3BOJIUT MOBBICUTh MTPO3PAYHOCTH JIOTHKH
MPUHATHS PEUICHHUM, CHU3UTH TPYIOSEMKOCTh U CTOUMOCTh BHECCHHS M3MCHCHHA.

Cuctembl yripaBieHuss OU3HEC-TIPABAIIAMH TAK3KE MOTYT UCTIOJIB30BATHCS B
Pa3IMYHBIX OTpaciiiX OW3Heca, HanmpuMep, TaKWX KakK. CTpPaxOBaHWE,
TCICKOMMYHHUKAIIMK, TOCYJAaPCTBCHHBIA  CEKTOpP, PO3HUYHAsS  TOPTOBIIA,
3ApaBOOXpaHeHUe. A 00JaCTH MPUMEHEHUSA AAHHBIX CUCTEM BKIIFOYAIOT B CeOs
OWIMHT,  PUCK-MEHEKMEHT, YPEeTyJIMpPOBAHWE  NPETCH3WM, CKOPPHHT,
LIEHOO0Opa30BaHUE, KPOCC-TIPOAANKH, COOTFOICHUE 3aKOHOAATEITbHBIX TPeOOBAHUH,
BBISIBJICHHE MOIIICHHHYECTBA U T.]I.

Ceituac Ha peIiHKe yoxe Oonee 10 cuctem storo knacca, Harpumep, Corticon
BRMS, ILog JRules, Blaze Advisor, JBoss Enterprise BRMS, Visual Rules u
apyrve. 3a pyOeKoM HMMEETCS IMUPOKHMM ombiT npuMmeHeHus BRMS takumum
koMmmaHusiMHu Kak, Bank One B obOmactm kpocc-tiponak, Equifax B oOnactm
KPSIUTHOTO aHaIW3a M TMOJyYeHHs KpeaWTHOTo peuieHws, Barclays Bank mus
aHaJIM3a PUCKOB M T.J.

OnHako, HECMOTPS HA OYCBHUIHBIC NPEUMYINECTBA MPUMCHCHUS
TEXHOJIOTMM YTPABIICHUS OW3HEC-TIPABWIAMH, IMPUMEPOB BHEIPCHUS KpalHE
MaJio, 9YTO OOBSICHICTCS OTCYTCTBHEM METOMOJIOTMH TPUMEHEHUs, pa3paboTKH,
BEJCHUSA ¥ BHECAPCHUS OM3HEC-TIPABUII MPUMEHHUTEIHHO K KOHKPETHOMY OH3HECY,
YTO 3aTPYAHAET MIOHUMAHWE CAMOM HJIeW OM3HEC-TIPABHII, & TAKIKE CIIOMKHOCTH NIPH
WHTETPUPOBaHUM OmsHec-tipaBwin U camux BRMS B ynpaenenne OumsHecom u
npuHsATHE pemeHui. Hakoren, Bonpoc pa3paboTku OW3HEC-TIpaBMil OTAASTCA Ha
orkyn HWT-cnenmanuctaM, 9TO BHOCHT CYOBEKTHBHU3M M BJICYET paspabOTKy
omunOo4HbIX nipasui. [IpuMepamu mog0OHBIX CHCTEM B OAHKE SIBJISFOTCS CUCTEMBbI
nonep:kku npuaaThs pemennii: Fico CDA | Experian NBSM, IBM iLOG, Blaze
Advisor) cucTeMbl, 00eCTICUNBAIOIINE HHTETPAIMOHHOE B3auMoneicTerue — IBM
WebSphere, Apache ServiceMix, Oracle Enterprise Service Bus.

Kaxxnoe mnpeanpusaTe WCIONB3yeT HECKOIBKO JIECATKOB WM COTEH
cnermpudaecknx  npaBwin  (OM3HEC-TIpaBHI),  HAampuUMEp  TaKWX  Kak,
3aKOHOATEIbHBIC HHUIIMATHUBBI, COTJIAMICHUS C MAPTHEPAMH, PETIIAMEHTHI, HEKHE
BHYTPEHHHE TIPaBWJIA OPTraHWU3AlMM, KOTOPBIE OIPEIESIOT €¢ IOBEICHUE,
MOJIUTUKY OM3HECA M OTIIMYAIOT JAHHOE NPSANPHUATHE OT APYTUX. brsHec-mpasuia
KOCBEHHO OIPEACIAIOTCS 4epe3 OONbIIOe KOJWYSCTBO HECOTJIACOBAHHBIX
AHAJTMTUYECKAX W TMPOCKTHBIX JOKYMCHTOB, M A€ M3 HUX B HEABHOM BHIIC
TpaHCHOPMUPYIOTCS B JTOTHKY MPUKIAAHBIX ITPOrPAMM.

61



Yacto OHM HEAOCTYNHBI WJIM HE OCO3HAHHBI B IIEJIOM, Pa3padOTYUKH
JIETAFOT TPEANONIOKEHUS 0 OM3HEC-TIPABHIIIAX, KOTOPHIE MOTYT OBITh HEKOPPEKTHBI
Y IUJIOXO COTJIACOBAHBI C LESMU MPEANPUATHA, a TAKXKE HE MOTYT OBITH JIETKO
VW3MEHEHBI M aJaNITHPOBAHBI. Y Ka3aHHOE 0OCTOSTEIbCTBO MPUBOIUT K PA3TUIHBIM
HECOTJIACOBAHHOCTSAM W ONTMOKAM M CYIIECTBEHHO 3aTPYAHAET U3MEHEHNE OM3HEC
MPAaBWII, & ITO SABIACTCA HEOOXOAMMOM PEaKIHMeW MPEANpPHUATHI HA M3MEHEHUE
BHEITHETO ¥ BHYTPEHHETO OKPY>KEHHS.

JlpyruM CymIeCTBEHHBIM WUMITYJIBCOM JUTS MCITOJIb30BAHUS OW3HEC-TIPABUIT
OBLIO BHECEHHE WJACW YIMpaBICHUS B MPOOJEMBI, KOTOPBIE HE MPEIITOJIAraTn
KpallHE CIIOKHBIX pelleHuH. BMecTo nmpuMeHEHWs 3KCHEPTHOM CUCTEMBI AJiA
pPEIICHHUS OYEHb CIIOMKHBIX MPOOJIEM, OPTraHWU3AIMKM MOTJIH BOCITOJIB30BATHCS
OusHec-mpaBuiiaMu Ui aTomatuzanmu 80% MeHee CIOKHBIX MPoOJieM W,
CJIETIOBATENIHHO, YBEIMYUTD TIPOU3BOTUTEIIHHOCTb.

B nHactosimee BpemMsi TepMHUH OWM3HEC-TIPABHJIO MCTIONB3YETCS TOCTATOYHO
IIUPOKO, OJHAKO, [0 CHUX TMOp TMOHATHE “OM3HEC-TIPAaBHIO~ TPAKTYeTCs
PA3TUIHBIMU CTICIIUATUCTAMH MTO-Pa3HOMY.

Onpenenenune: 6u3Hec-mpaBmwio (or anrj. Business Rule, BR) - 310
YTBEPIKJICHHE, OMNPEACIAIONICe WIH OTPAHWYMBAIONEE HEKOTOPHIC ACIIEKTHI
omsneca. OHO MpeaHA3HAYEHO T TOTO, YTOOBI ONPEACIIUTh CTPYKTYpY OHM3HEeca
WM yIPaBIATE/BIMATH HA TIOBEJACHHUE OM3Heca. bu3Hec-npaBuiia — 3TO TIpaBmia,
M0 KOTOpbIM (pMpmMa BEAET CBOM OW3HEC W PETYJIUPYET HWCIIOJIHEHWE OW3HEeC-
CTpaTervii, MOJUTHK, PErIaMeHTOB. HeKoTophle OpraHuM3alvy TOJb3YIOTCS
(dhopMaNbHBIM MOIX0I0M, YTOOBI YKa3aTh, KaK JOJLKCH pad0TaTh OM3HEC M KAKHE
TpeOOBaHMSA TOJKHBI MPEABIBIATHC K UT-CHCTEMAM.

CormacHo Oojnee ¢opMalbHOMY ONPEACICHHUIO, OWU3HEC-TIPABHIIO — 3TO
W3JIOJKCHHUE OM3HEC-JIOTHKH, KOTOpas YKa3bIBA€T HA BBHITIOJIHEHWE OJHOTO WU
HECKOJIBKAX JEHUCTBUM B CIydae YAOBJIETBOPEHHUS €ro YCIOBHSAM, T.. HAOOpy
YCIIOBHM, KOTOPBIE YNPABISAIOT JACIIOBBIM COOBITHEM, Y4TOOBI OHO TPOWCXOJIHIIO
TaK, KaK HYXKHO i1 TPEeANpUATHA. DHU3HEC-IpaBMIIO paccMaTpUBaeTCs, Kak
MPABWIIO TPHHATHA OW3HEC-PEIICHUs, T.€. COBOKYITHOCTh YCJIIOBHM, B BHJIE
KOTOPBIX MOTYT OBITh NPEICTABICHBI MTAPAMETPHI MPOJIYKTOB M YCIYT, BBEICHBI
OTPaHUYCHMUSA, 3aTaHBI TIOJTUTUKHA U UCKITIOYCHHS.

Bce GuzHec-paBmia MOXKHO pa3aeanuTh HA 3 OCHOBHBIX XapaKTEPUCTHKHU:

1. Bu3Hec-npaBHiIO YIIPABIAET HEKOTOPOU YaCThIO PAOOTHI MIPeAIPHs THS,

2. OHO AOCTATOYHO TOYHO M ACTATM3MPOBAHO I TOTO, YTOOBI YEIIOBEK
WM WH(POPMAITMOHHAS CHCTEMAa TTOHUMAJTH, KaK ACUCTBOBATH O STOMY
MPaBUITY;

3. OnHO MOXxeT ObITh U3MEHEHO (YTOYHEHO ) MPEANPHUATHEM,

Ha mpaktuke OwsHec-mpaBwiia MOTYT OBITh OOMyMAaHHBIMH LETOYKAMH
JNEUCTBUM, KOTOPBbIE HEOOXOJWMO BBITIONHATh MPHA HATWYUU OIPEICICHHBIX
ycinosui. GopMaasHO OM3HEC-TIPABHIIO MPEACTABISASTCS B ClieyronieM gopMare:

if [condition] then [action-list]
ecJIn [yCIOBHE]| TO [CIIMCOK NEUCTBUH |
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B HeKoTopbIX peanu3aumax 3T0 OnpedesieHne paclumnpsieTcs, 4dToObl
BKNHOUNTb KOHCTPYKLMIO «MHAye», Kak B JaHHOM NpuUmepe:
if [condition] then [action-list] else [altemative-action-list]
ecnu [ycnosue] T0 [CNUCOK JeiCTBUI] MHaYe [anbTepHATUBHbLINA CMUCOK
LencTBuUn]
MO>XXHO NPUBECTU CefYOLWNA NpumMep 6usHec-npasuna:
«ECnun KNMeHT MMeeT BbICOKYHO CTeneHb puUcKa
M XOPOLUMIA NOTEHLMaN NpmobINN,
TO cAenatb NpPeAnoXKeHue ANs yaepXKaHus»
Unu:
«Ecnun Bo3pacT 3aaBUTENS MeHbLLE 25,
Ny 3aB/IEHNSA HET Mopy4unTens,
TO Ha3HauuTb cobecenoBaHME»
BusHec npasuna, Nosy4YeHHble OT CNeLnasMcToB No 6U3HecCy, BblpaXKatoTcs
Ha eCTEeCTBEHHOM fi3blKe, KOTOPOMY CBOMCTBEHHA MHOr03Ha4YHOCTb. Takune 6u3Hec
npaBuna HasblBAKOTCA YTBEPXKAEHUAMU. Kaxaoe YTBEPXAEHME MOXET OblTb
BbIDXKEHO Yepe3 HEKOTOpPOe KO/MMYecTBO 60/see  MNPOCTbIX  aTOMApPHbIX
(Hepenumblx) 6GU3Hec-npaBui. ATOoMapHble 6M3Hec-npaBuia BblpaXatoTcs B
JeKnapaTnBHON (He npouedypHoK) dopme, T.e. GU3Hec-npasBuia OTAeNEHbl OT
[aHHbIX U npoueccoB (nMpoueayp), 4TO ynpouiaeT M3MeHeHUs, CnocobCTByeT
MOBTOPHON WCNOMb3YyEMOCTU W MaclTabupyeMocTn. BONbWKMHCTBO OK3Hec-
npasun 6GepyT Hayasio BHE KOHTEKCTa KaKOM-Mbo KOHKPETHOW NporpaMmHoOM
cuctemMbl. HO OHWM [O/DKHbI He 3aBWCETb OT MapagurMbl NPOrpaMMyUpoBaHmA
(OpveHTMPOBaHHOCTb Ha  [aHHble, 06beKTHas OPUEHTUPOBAHHOCTD,
OPVEHTUPOBAHHOCTb Ha 3KCMEPTHblE MpaBuia) UM TEXHUYECKOW NiaTghopMbl.
BusHec-npaBunno onpegenserca v npusHaeTcs (MCMofb3yeTcs) cheuuanmcTamm
6u3Heca (He nporpammucTamm).

PucyHok 1. Cxema opraHusauuun 6usHec-npasun
MpenMyLLecTBamMn Nporpamm, NOCTPOEHHbIX Ha OGM3Hec-npasuaax MoryT
ObITb: OTCYCTBME 3aBUCUMOCTW OT OTYETOB C YYETOM KaCTOMHOW BU3yannsauuu,
3aBMCALLEN OT BbIOOPOK MONb30BATENS.
CoBpeMeHHble NporpaMMHble  CpeAcTBa CMOCOOHbI  BU3yanusnMpoBaTtb
BO3MOXXHOCTW 6M3Hec-npasun. Business Rules Management System (BRMS), kak
MHOPMALMOHHAA CcuUcTeMa Yynpas/eHWs OW3Hec-npaBuiaMun AN BefAeHus,
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MTOIJICPIKKM M WCITOJTHEHWsT OW3HEC-TIPABHJ KOMITAHWH 3HAYUTEIBHO YIydIIaeT
BO3MOKHOCTh BBOJIWTH M3MEHEHWS B MPOLECCHI OW3HEC-TIOJIb30BATEICH,
VIPABJIATH JIOTHKOW WCIIOJIHEHHS 3a1ad, MPaBWJ M KOHTPOJA. B dmcino Takmx
cucteM BXxomaT, Hanpumep, IBM WODM, Progress Corticon Business Rules
Modeling Studio, Visual Rules BRM.

BonpmmaCcTBO poaykTOB OM3Hec-ananm3a ( BI) MmoryT momous oTBETHTH Ha
BOTIPOCHI aHAJM3a AIPUOPHBIX JAHHBIX. B OCHOBE OOJBIMWHCTBA MPOTPAMM IIO
OW3HEC-aHATUTHKE JICXKUT AaCCOIMATHBHAS MOMENb, TMOATOMY BBl CMOMKETE
OTBEYAThH HA BOMPOC 3@ BOMPOCOM, JBUTAICH MO COOCTBEHHOMY ITyTH TTO3HAHUs. B
tabmmie | mpeacTaBieH CHOUCOK  HAWOoJiee TOMYJIPHBIX — MPOrpamMm,
ncnonb3yommx Bl Ha cTeike ¢ BRMS u MynbTHareHTHBIM MOIETUPOBAHUEM.

Tabmmua 1. Xapakrtepucruka Haubosee TOMYJSIPHBIX — MPOTPaMM M SI3BIKOB
IPOTrPAMMUPOBAHUS, UCTIOJI3YIOIINX OU3HEC-TIPaBIIIA

HpoaykT DYHKINOHAJIbHBIE BO3MOKHOCTH

AnyLogic ® cCuCTeMHas JUHAMHKA
® TUCKPETHO-COOBITHITHOE (TIPOIIECCHOE) MOACTUPOBAHUE
® AreHTHOE MOJEJIHPOBAHHE

e 3pix NetLogo ocHoBaH Ha si3bike Logo.

e (Cpena mporpammupoBanus NetLogo Ciy>kuT, mpexae Bcero,

NetLogo IUTSE MOJICIUPOBAHUS CUTYAlUH U (PEHOMEHOB

e NetLogo ymoOHO HCMONB30BATH MJII  MOAETUPOBAHUS
CJIOXKHBIX, pa3BUBAIOIIUXCA BO BPEMECHU CUCTEM

e Ascape mnOAAepKUBAET KOMIUIEKCHOE IPOEKTUPOBAaHUE
MOJENN Ha BBICOKOM VYpOBHE, a IIOJIb30BaTeJIbCKUE
UHCTPYMEHTBI TIO3BOJISIFOT MPOCTBIM MOJIB30BATENSIM H3YUUTh
MHOTHE aCIeKThl MOACTUPOBAHNS THHAMUKH.

ASCAPE e Ascape IOJIHOCTBIO HamHcaH Ha Java, u ToJokeH paboTath Ha
nro0oi mardopme, moanep;kuBaroeii Java.

e Ascape BoinyuieH nog BSD nuueHsuel oTKpBITOro Kojaa u,
CJIEZIOBATENIbHO, MOJKET CBOOOJHO HCIOJB30BATBCS U
pacpOCTPAHATHCS.

e MyJnbpTHAreHTHAs BEPCHUS sI3bIKa IMPOrpaMMuposanust Jloro.

e Jloro Oomee mporpeccHBeH, YeM MpOLEnypHbIE S3BIKU
nporpammupoBanusi beficuk u @opTpaH, KOTOpbIE OOBIYHO

StarLogo UCTIOJIb3YIOTCS 11 OOyYEHUsT TPOTrPaAMMHPOBAHHMIO.

e He umeer mocratouHo uérkoro uHTepdeiica mo padote ¢
daitmamMu, W 3TO MelIaeT €My [OJYYHTb [INPOKOE
pacIpOCTPaHEHHNE B KAYECTBE SI3bIKA MPOTPAMMHPOBAHHSL.

e CoBpemeHHas, OObEKTHO-OPUEHTHPOBAHHAS U YPE3BBIYAHO
ruOKasi cucTeMa.

e OcHoBaHna Ha si3bIke Java, kak u AnyLogic, HO obGecrieunBaeT
MOJIb30BATENHO OOJIbIIE CBOOO/IBI.

o OubnuoTeka, MPEAOCTABISIIOIIAS CPEACTBA JJISI ar€HTHO-
OPHUEHTUPOBAHHOTO MOJIETHPOBAHMSL.

Repast
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e Cpenmoli 1y CO3MaHMUA MOACTH MOXET CIYXHTb JIHOO0OH
TEKCTOBBIN PENaKTOP.

NetBeans Eclipse
JBuilder

e Crneunanu3upoBaHHBIE TPOrPaMMBl  AJsT  KOM(OPTHOTO
MIPOEKTUPOBAHUS

e B npamnpx IDE mnpucyrctByroT cpenctBa rpaduueckoi
pa3paboTKH mporpamMm, a HWMEHHO BO3MOJKHA TE€HEeparus
kyaccoB u3 UML nuarpamm.

MHorue 0aHKH MO-TIPEKHEMY OXBATHIBAIOT CBI3b MEKIY HU(POBU3AIUCH

U SKoHOMHeEHW cpenctB. Opnako, ormdpoBka 03K-OPHUCHBIX TIPOIECCOB W

dBTOMAaTHU3alyAa 63K-O(i)I/ICOB OpUBOAUT K SKOHOMHH CPCACTB HA TAKHUX YPOBHAX

HCITIOJIHCHHUA, KaK 3aMCHA OCHOBHOI'O 0aHKOBCKOTO cucTa, CUCTCMbI YIIPABJIICHUA

JOKYMEHTAMH U yIipaBjieHus OusHec-nporieccamu. bonee Toro, ormdposka B 05k-

oduce ycTpaHseT HeM30€KHBIE 3aTPAThl HA PYYHOU TPYI M OyMaXKHBIE TTPOLIECCHI,

OJTHOBPEMEHHO TOBHIMAsA >(PPEKTUBHOCTH, CHMIKAS 3aTPAThl Ha OOCTY>KMBaHHUE

KIMCHTOB U YMCHbIIIAA OTTOK, KOrZa 5TO ACTIACTCA B KOHTCKCTC OIIbITa pa6OTI>I C

KIIMCHTaAMH.

JlanHble TpOrpaMMBI OIUPOKO NPHUMEHSIOTCS B OOJACTH yHpPaBIICHUS

3HaHUAMU (CM.Tabm.2).

Tabnuua 2. Bo3aMOXXHOCTH MPUMEHEHUsT aHAINTUYECKUX MPOrpaMM B 00JIaCTH YITPABICHHS

3HaHMAMH

IpoaykT

IlpumeHeHne B 00/1aCTH YIIpaBJeHHs] 3HAHUSIMH

StarLogo

Coxumaer AaHHBIE W COXpaHACT HUX B IMaMATH, A€ K HUM
MOMCHTAJIbHO MOXKET MOJYUYUTb JOCTYII MHOXECTBO MOJIb30BaTENEN.

ITonb30BaTenb MOKET BBIOPATH JIF000E MECTO Hadalia pabOThI M KaKOe
YyrOAHO HAmpaBjieHWe, B @POrpaMMe OTCYTCTBYIOT  3apaHee
HACTPOEHHBIE MYTH ATAIH3AINH U HHOOPMAIIMOHHBIE MTAHENH.

ILogo

[MapannenbHass paboTa HECKOJbKUX TIOJB30OBaTEeNed 3a CYET
(YHKUNOHAIBHOW BO3MOJKHOCTH COBMECTHOH pa3paOOTKH MaHeen
namoOopAoB.

Apanranus BHEIIHETO BHIA HWHCTPYMEHTAa TON MOTPEOHOCTH
MIOJIB30BATEIIS, €r0 CXOACTBO C UHTEP(EHCOM 3JEKTPOHHBIX TaOIHULI,

IIpenocraBieHue MoJb30BaTENIO MPaB HE TOJbKO HA MPOBEACHUE
aHaJIM3a, HO U Ha pelaKTHPOBAHKE JAHHBIX.

Watson
Analytics

Watson  Analytics aBTOMaTM4ecKH MPOBOOUT  CJIOXKHEHIINE
BBIYHMCJICHHS, TIOKa3bIBasi MOJb30BATEI0 HAOO €€ BaXKHbIE [l HErO U
ero Ou3Heca (akTOphl, MATTEPHBI M CBSI3U MEXIY OTHEIbHBIMU
snemeHTamu. OOpadoTka OOJBIIMX OOBEMOB IAHHBIX B PEKUME
PEaIbHOTO BPEMEHH.
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Camoobyuarowmecsd anroputmbl U MallMHHOE 06Yy4YeHMe: [epeBbs
pelweHnii,  HeMnpoHHble  CeTW, camoopraHu3ytolnecs  KapTbl,
accouuaTvBHble npasusa.

Mo3BonseT aHaIMTUKY aBTOMATU3NPOBATb PYTUHHbIE OMepauuun no
06paboTKe AaHHbIX, COCPEAOTOUNTLCA HA UHTENNEeKTYaNlbHON paboTe u
(hopmanumsaunn npaBua NPUHATUA peLleHni

MpocTas HacTpoOiKa ClIOXHbIX WHAMBUAYaNbHbIX OTYeTOB 6e3
nporpammmpoBaHus.

*Hannyne cepBMCOB [19 COBMECTHOI paboTbl: YaTbl, CNPABOYHUKMN,

HUMKNONEAUN,
|/|CXO,CI,F| 13 BbILLENPUBEAEHHDBLIX XapPaKTEPUCTUK, MOXXHO BbIABUTL M/IHOCbI U
MWHYCbl B yA06CTBE MCMOMb30BAHUS AAHHbIX MPOrpamMMmHbIX NPOAYKTOB (CM.
Tabn.3).
Tab6nmua 3 - BbIBOAbI 3KCNEPTOB MO NPUMEHEHUIO aHAIMTUYECKUX MPOrpaMm C
MCnonb3oBaHuem 6U3HEC-NpaBus

Deductor

Microsoft Power

Mnwocsl MuHycbl
* [1pocToTa. * C/I0O>XKHOCTY B3aMMOOTHOLLIEHWA.
* Hanmume TeopeTnYeCcKol OCHOBbI. * HeognHakoBOe pacnpegenieHe noaHOMOYIA.
* Masnoe yncno HeobXo4MMbIX e [lpoTuBOpEUNs € NapTHEPOM WAM NapTHepamu
HETEXHUYECKNX KOHLeNuui. MOTYT OTTArMBaTb CPOKN PeLleHnsa BaXKHbIX 3a4a4 U
* HesaBucumocTb npasun (0T BOMPOCOB.
cucTem). *[lonHas 3aBUCMMOCTb OT MapTHepa, KOTOPbIi
* JIErkocTb pa3paboTku MOXET  npofatb CBOW  [OM0  COBEpLUEHHO
NPUNOXKEHWUIA. CTOPOHHEMY YesIOBeKY.
*[1OBTOpPHOE MCMOJIb30BaHNE

npasun.
LindpoBble TEXHONOrMK OHOBPEMEHHO pacCMaTPUBAOTCA KaK Npo6/eMbl
N BO3MOXHOCTU. 13 BO3MOXXHOCTEN Mbl BUAUM CTpaTernto Ll,eH006paSOBaHI/IF|
(Tab. 4):
Tabnuua 4 - [laHHble NO NpPoAaXaM MoKa3blBalOT Kakue NPoAYyKTbl Hanbonee
BOCTpebOBaHbl Ha PbIHKE aHa/IMTUYECKMUX MPOrpaMmm

Ha3BaHue MpoueHT OT pbliHKa CtonMoCTb
AnyLogic 13% 6000%
StarLogo 11% 2000%
ILogo 15% HeT gaHHbIX
Watson Analytics 9% 360% B rog,
Microsoft Power 28% 345% B rog
Lpyrue 11%

OgaHo geno, korga 1C reHepupyet cyeta-thakTypbl ¢ HAC, apyroe geno —
B 6aHKOBCKOI ctpepe ynpasnaTb 601bLUIMMW MacCMBamun JaHHbIX. [ns manoro
6u3Heca 40CTaTOYHO 1CMob30BaTh nporpammy 1C c reHepauueit CHETOB-(aKTyp,
ay 6aHka MOXeT 6bITb 40 40 MHhOPMALNOHHBIX cucTem 1 6onee 100 ThiC. 3a9BOK
Ha KpeAWUTbl UKW pacyeTHble onepauun B fAeHb. B cnyyae ¢ 1C n3MeHeHusa B
aIropuTMe pacyeTa MOXHO cfenaTh 3a napy AHeid, B 6aHkax 3Ta npouegypa B 40
CUCTEMaxX MOXXET 3aHATb rof W MPUMBECTM K YObITKaM. BRM - 3TO «TAXKEsnblex»
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CHCTEMBI JII KPYIHBIX M OYEHb KPYMHBIX KOMIIAHWH, KOTOPBIE COAEPIKAT BCE TE
BEIIY, KOTOPBIE yacTo MeHstoTca B UT.
[TosTtomy BRMS ny»xeH, koraa:
e MHOTO UH()OPMAIIMOHHBIX CUCTEM;
e MHOTO OM3HEC-TIPABHIT;
o OoOIBIION TpaUK MPOILIECCOB;
e BBICOKAs CTOMMOCTH MPOCTOS AaKe OMHOM WH(OPMALTMOHHON CUCTEMBL.

B Oanke 8 BRMS nexxar wamme Bcero mpaswia OLEHKH MO KPEAUTY H
MapaMeTpbl BKIAJA0B, B COTOBOM ONepaTope — Tapu(bl U HIOAHCH BHIYUCICHUS
BCEX CIHCAHHWM, B CTPAXOBOM KOMIAHWUM — KOIPPHUIMEHTH CTPaxOBaHU,
MOTNPaBOYHBIE KOY(DPHUITMEHTHI, TApaMeTPhI HOBBIX HMPOJIYKTOB.

busHec - anamuTHK — 370 KIO4eBOoH MocT Mexkay UT u Omsnecom. Takow
aHanuTHK MOoxeT cunets B T, B koHKpeTHOM OM3HEC - OT/aele, WK OBITh 9aCThIO
KOMaHIbl OW3HEC-TIOB30BATECH. OTH AQHAIWTHKH MOTJH  HCITOJIb30BATh
Microsoft Excel mns ynpaenenms OusnHec - mpaBmwiamu. Rules engines mmerot
pasHbie Gopmbl 1 pazmepsl. HekoTopbie M3 HUX OCHOBAHBI HA Open source, B TO
BpeMs Kak APYTHe HWCIONB3YIOT 0Ojiee CTaHTAPTHBIE TEXHOJOTHH, HEKOTOPHIC
r“cnosb3ytoT Bapuaumu anroputMa RETE, B To Bpems kak apyrue mcnoiab3yroT
3aMaTeHTOBAHHBIE AJTOPUTMBIL, HEKOTOPBHIE HOCTYIHBI OECIUIATHO, a JpyTHe
MpeIaratoTcsl Mo LEHAM B 3aBUCUMOCTH OT KoJIndecTBa JTULEeH3uM. [Ipexae vem
BHeAPATH cuctreMy BRMS, Heo0xommumo BEISICHHTE, KTO €e OyIeT MCIOIb30BaTh.
Ecnm ectb BEepOsATHOCTH, 9TO BamM OW3HEC - MOJH30OBATENHM OYAyT CO31aBATh,
VM3MEHATH WK YIPAaBIsATH OM3HEC - IpaBuiiaMH, yoeaurech, uto BRMS, koTopyro
BbI BHEJIPSAWUTE, ICHCTBUTEIHHO YI00HA JIJIS MOIB30BATEIIA.

B Tex cnydasx, Korga HECKOJIBKO PAa3HBIX OTEIOB B OPTaHU3AIMH UMEIOT
Pa3HOE WCITOJIb30BAHUE TEXHOJIOTHH, M HET CTaHAapTa (HAIPUMED, UCITOTH30BAHNE
kak .NET, tak m Java), peanm3anms cTpareruy MPUHATHS PEHICHUH HA YPOBHE
MPEANPUATHAS MOXKET OBITh BBITOJIHEHA TOJBKO B TOM ciydae, eciim BRMS
MOA/IEP’KUBAET BCE TEXHOJIOTHH, UCTIONB3YEMbIE Ha TIpe AnpuATHH. PykoBoaurenn,
OTBETCTBEHHBIC 32 pa3pabOTKy TIOJUTUKH HA MNPEANPHUATHAX, TMOTYIHITH
OTPOMHYIO BBITOJYy OT WCHOJIB30BAHUA HHPOPMALMOHHBIX TeXHOJIOTHUH. OaHAKO
M0 Mepe YBEIMYEHWs TEMIOB W3MEHEHHH W pacmupeHus cgepsl oxBara
aBTOMATH3allMA, TPAJAIMOHHBIE MPOTPAMMHBIE TIPHIOKEHASA HE MOTYT
o0ecreYnTh THOKOCTD M HAAEKHOCTh, HEOOXO0IMMbIE OOJBITUHCTBY MPEITPUITHH.

B ©Oankosckom cexktope BRMS cucrembr monyuwnm  HaubOonbliee
pacrpoCTpaHEHHE TPH aBTOMATH3AIMM TIPOLIECCA PACCMOTPEHUSA PO3ZHUIHBIX
KPEOUTHBIX 3as1BOK (B paMKax pa3BepThIBAHWMA KPEAWTHHIX KOHBewepos). [lpum
pa3BepTHIBAHUU M JajbHeHIeM conposoxkaeHur BRMS cuctem ot 6aHKOBCKHX
AHATMTHKOB TPeOyeTCs MOAACPIKAHNE B AKTYAJTbHOM COCTOSTHAM MAaTEMAaTHIECKUX
MOJIEJIEH, BXOIAIINX B COCTAB MATEMATHIECKOT0 o0ecrieueHuss HHPOPMATMOHHBIX
cucteMm. [lomaBsromee OOBITUHCTBO MOIENEH, UCTIONB3YIOMUXCS B POZHAIHOM
KpEAUTOBAHUH, HAMTPABJICHBI HA TIPEICKA3aHUE BEPOITHOCTH AeOIITA.

67



Od4eBHUIHO, CUCTEMBI YIIPaBJICHHUS OW3HEC - NpPABHUIIAMH B YCIOBHUAX
COBPEMEHHOI'0 MHpa TOJbKO HAYMHAIOT CBOM TiepBhie maru. He Tak mHOro
KOMITaHWM B Poccuu cibiiaiy 0 JaHHOW CUCTEME, a BHEAPUIIU TOJIBKO €IWHULIBI.
Ho wecMoTps Ha Takyro TOMYJHIPHOCTH Cpeau ympasieHues, B mupe BRMS

JI0OCTATOYHO XOPOIIO Pa3BHUTHI.
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INTAHUPOBAHUE PAZBUTUA IPEAIIPUATHA HA OCHOBE EI'O
BU3HEC-CITOCOBHOCTEMN: OB30P U HHTEI'PALIUA
BU3YAJIbHBIX METOAOB MOAEJIMPOBAHUA

B Hactosiiee Bpemsi IPEANPUSITHSI BbIHYKAEHbI MOCTOSHHO TPaHC(HOPMHUPOBATHCS,
9TOOBI COOTBETCTBOBATh M3MEHSIOIIUMCS 3alPOCaM PBhIHKA W HOBBIM TEXHOJOTHYECKHM
BO3MOKHOCTSIM. J1J1s1 COTTIaCOBaHUS PA3BUTHUS MPEANPUATHS C OPraHU3aUMOHHBIMHU TIENISIMH,
NPaBUJIBHOTO paclpenesieHus] PECYpCOB M CHIDKEHHsI PHCKOB B MPOLECCE H3MEHEHHIt
KOMIIAHUSIM HEOOXOIUMO YIPaBIsAThL CBOMM pa3BuTHeM. Takoe ympaBiieHHe HEOOXOAUMO,
KaK Ha ONEPAIMOHHOM YPOBHE, HAIIPUMED, Ye€pPe3 YIPABIEHUE ITPOEKTAMH H IIPOrpaMMaMu
pPa3BUTHS, TaK W Ha CTPATETHYE€CKOM, MPAaBWJIBHO BbIOMpAs HAmpaBieHHs pa3BUTHA. B
KA4eCTBE CBSI3YIOIIEro AJIEMEHTA Uil MHTErPallii CTPATErHYeCKOro U OIMEPaIMOHHOTO
yIpaBjeHUsT PA3BUTHUEM MPEANPUSTHS MOXET ObITh HCIOJb30BaHO TMOHsTHE «business
capabilities», kKOTOpoe Ha pYCCKHMH S3bIK MOJKET OBbITh IEepeBeNeHO Kak «OHn3Hec-
CHOCOOHOCTH» WJIM «OpPraHM3alUOHHBIE crocoOHOCTH». Ilockonbky moGast OusHec-
crocobHOCTh coeanusieT B cede pasnmuunbie pecypebl (UT, mepconan u ap.), pokycupoBka
Ha Pa3BUTHH CIIOCOOHOCTEN TMO3BOJIIET CUHXPOHU3UPOBATH PAa3BUTHE PA3HBIX BHUIOB
pecypcoB. B pabore Obul mpoBeneH 0030p BU3YaJbHBIX METONOB IJIAHUPOBAHMS Pa3BUTHS
MPEANPUATHS Ha OCHOBe OM3Hec-crocoOHocTel (capability-based planning) u uccienoBaHbl
BHM3yaJibHble WHCTPYMEHTBI, INMpPUMEHseMble B 3Toil oOmactu. Ha ocHoBe 0030pa Obun
MPENIOKEH MHTErPaibHbIA MOAXO0M K IJAaHUPOBAHHID HAa OCHOBE OM3HEC-CIIOCOOHOCTEH,
KOTOPBIA IMO3BOJSIET BUAETH M aHAJIM3UPOBATHL KOMIIAHHIO B LIEJOM C ITOMOIIBIO KapT
crmocodHocteii (capability maps) u TeroBeix kapT (heatmaps), a TakKe HCCIEAOBAaTh U
MIAHUPOBATh PAa3BUTHE OTAEIbHONW CIIOCOOHOCTH C TIOMOIIBIO pagap-adarpaMM | METOIOB
APXUTEKTYPBI MPEONPUSITH (depe3 MOIeTH OU3HEC-TIPOLIECCOB, CEPBUCOB U Ip.). OCHOBHbBIE
KOMIIOHEHTBI IMOAXO04a ObLIN VCIIEIHO ampoOUpOBaHbl Ha psife KeHCOB.

K/IFOYEBBIE C/IOBA: 6u3Hec-ciocOOHOCTH, OpraHU3allMOHHBIE CIOCOOHOCTH,
MJIAHUPOBAaHHE HA OCHOBE CIOCOOHOCTEH, CTparermyeckoe IJIaHUPOBAHUE, YIpaBIECHHE
pa3BUTHEM.

BBenenue

W3menstomuecs 3anpoChl PhIHKA, HOBBIC TEXHOJIOTHYCCKHUE BO3MOMKHOCTH
M TpoYrMe U3MCHCHHWs BO BHEINHCH U BHYTPEHHEH CpEAC BBIHYKIAIOT
OPEINpUATAS  TOCTOSHHO  TPaHC(OPMHUPOBATHCS,  YTOOBI  COXPAHUTH
KOHKYPEHTOCMOCOOHOCTh. Jlms  corjacoBaHusi pa3sBUTHS —MPCSANPHUIATHI  C
OpPraHM3AIMOHHBIMU  [EIAMH, TPABAIBHOTO PACHPEJCIICHUS PECYypcoB H
CHMKEHHUSI PUCKOB B MPOIIECCE U3MEHCHHM KOMITAHUSAM HEOOXOAUMO YIPABIISThH
cBOMM pasBuTHeM. M 3TO BaKHO AenaaTh HE TOJNBKO HA OMEPAMOHHOM YPOBHE,
HANIPUMEP, Yepe3 YMPaBJICHUE MPOCKTAMH M MPOrpaMMaMu Pa3BUTHSA, HO U Ha
CTPATETHYCCKOM, TMPaBUIbHO (opmupys moptdens NpoekToB pasputhsa. B
Ka4eCTBE CBA3YIOMIETO JJIEMEHTA Ui HWHTETPAlMA CTPATETHYeCKOrO0 |
OMEPAIMOHHOTO  YIPABJACHUS  PA3BUTHEM  MOPSANPUATHAS  MOKET  OBITh
WCITOJIB30BAaHO TIOHATHE «business capabilitiesy, KOTOpoe Ha PYCCKUM S3bIK MOKET
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OBITh MEPEeBEACHO KaK «OHM3HEC-CIIOCOOHOCTHY» WM  «OPTraHW3aIMOHHBIC
CITOCOOHOCTHY.

CnocoOonocTh  (capability) — »5T0 cTaOWIBHBIA 3JEMEHT OW3HEC-
APXHUTEKTYPbI, OMMMCHIBAIOIIUN «4T0» KOMIAHWA CITOCOOHA AeNaTh, B TO BPeMs Kak
OW3HEC-MPOIIECChI OIMUCHIBAIOT «KAaK» OHa 3T0 aenaeT. OmucaHWe BHYTPESHHUX
CIIOCOOHOCTEH JIXKUT B OCHOBE ApPXUTEKTYPHOTO OmMMUCaHus (MOIenu)
TMEATCTbHOCTH MPEIPUATHSI M eT0 Ou3Hec-apXuTeKTyphl (business architecture) B
1es10M. Bobmo# TONKOBBIN CIIOBAPh PYCCKOTO A3bIKA OMPEASIIeT CIOCOOHOCTD,
KaK BO3MOKHOCTh, YMEHHE MPOU3BOAUTH KaKHE-THO0 ISHCTBHS, AeIaTh YTO-TH0O0.
Teopuu CTpaTernyeckoro MEHEIKMEHTA JOMOTHUTEIBHO YKA3bIBAIOT HA CBA3b
BO3MOKHOCTH JICHCTBOBATH C pPEeCypcaMHd M aapecaraMu. CIIOCOOHOCTh — 3TO
YHUKaAIbHAA KOMOWHAIMS PECYpPCOB, TMO3BOJIAIONIAS KOMIITAHUM OCYIIECTBIIAThH
OMIPEACIICHHYIO JEATECIPHOCTh (HANpUMEp, MAapPKETHHT, NPOSKTHPOBAHUE)
HaMNpaBJICHHYIO HA CO3AaHWE IEHHOCTH I KITUEHTOB [1].

OBONTFIONMST KOHIIEMIINK CTPATETHIECKOTO0 MEHEIKMEHTa [2] TMOKa3bIBaET,
YTO MOHATHE OPraHU3aIMOHHBIE CIIOCOOHOCTH (OHM3HEC CMOCOOHOCTH) BOIILIO B
YIIPaBJICHYECKYKD TMPAKTHKY BMECTE C Pa3BUTHEM PECYPCHOM KOHIICIIIIMHU
CTpaTerudeckoro MeHemkmenra [2; 3; 4; 5; 6], B paMkax KOTOpOHU
OpraHU3aIMOHHBIC CITOCOOHOCTH CTAJIM «TOYKON COOPKH» YHHKAIBHBIX PECYPCOB
NPEANPHUATHA C IIEJAbI0 CO3MaHMS I[ICHHOCTH IS TMOTPEOUTENs W APYTrHX
3aUHTEPECOBAHHBIX CTOPOH.

AHanmu3 PecypcoB M CIIOCOOHOCTEM CTajl IPOBEPEHHBIM CPEACTBOM
cTparerudeckoro ananmsa [7]. B paapHeuWmeM TOHATHE OPTaHU3AITMOHHBIX
CITOCOOHOCTEH OBLIO JOIMOJHEHO KOHIICMIIMEH TUHAMHUYSCKUX CHOCOOHOCTEH —
0Cc000T0 BHIAa CITOCOOHOCTEH MO3BOJIAIONINX YCIICITHO KOMOWHUPOBATH PECYPCHI
1 OM3HEC-CIOCOOHOCTH MPEANPHUATHS, aJANTHPYACHh K U3MCHAIOMICHCS Cpee.

[InanupoBanms Ha ocHoBe crocoOHocTew (Capability-based Planning,
CBP) u3HavansHO UCIIONB30BAIOCH BOeHHBIMH, Hanpumep, B HATO [8], a Taxxke
B TakMx cTpaHaX, kak Asctpanus, Kanaga, CIIIA u BenukoOpurtanus [9]. B
MOCJICAHEE BpPEMsl JAaHHBIA METOJ IUTAHUPOBAHUSA BCE dYallle HCITONB3YeTCS B
ousnece [10; 11; 12; 13; 14; 15], HekoTOpbIC ACTIEKTHI MOCIUPOBAHUSA U aHATTA3A
criocoOHOCTEeH paccMoTpensl B [16; 17].

Kak mpaBuio, maHHbIA METOJ MpEArnoyaracT HACHTH(HKAIMIO OW3HEC-
CITOCOOHOCTEHM OpraHW3aIlMK, MX OLICHKY, OMpeaclicHHue TpeOyeMoro cocraBa U
YPOBHS CIOCOOHOCTEM, WACHTHU(MKAIMA W YCTPAHCHHS B COCTAaBE W YPOBHE
criocoOHocTer. [lockonbky CHOCOOHOCTH COeaMHAECT B Cebe TOTOBHOCTH
BBITIOJTHATH OTIPEACIICHHYIO CATCIBHOCTh, 4 TAKIKE Pa3IMIHbIC HEOOXOIUMBIE TS
storo pecypcel (momu, UT, Texnudeckas wHpacTpykTypa W T.1.), TO TPH
IJIAHAPOBAHWM PA3BUTHS KAXIOW CIMOCOOHOCTH NPOMCXOIUT COMIACOBaHHUE
maHoB paseutusa nepconana, UT u T.n. Kpome Toro, cnocoOHOCTH TO3BOISIIOT
COCMHUTL CTPATErHYECKOS IUIAHMPOBAHWE YPOBHA BCEM KOMIIAHWH C
TJIAHUPOBAHUEM OTACIBHBIX MPOCKTOB PA3BUTHA.
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[lens naHHOM PadOTHI — MOKA3aTh KaK MOJCIUPOBAHUE M aHAIU3 OM3HEC-
CHOCOOHOCTEH MOXKET MOMOYh B IUIAHUPOBAHWUHM PA3BUTHSA mpemmpustas. s
JOCTH)KCHUSL [TAHHOW [ICJM BBIMONHEH 0030p CYIIECTBYIOIIUX BU3YaIbHBIX
WHCTPYMEHTOB M TEXHHK IUIAHAPOBAHMS PA3BUTHS NPEANPHUATHS Ha OCHOBE
Ou3HEeCc-criocoOHOCTEH (pa3aer 2), a TAKKe MPEUTONKEH WHTETPUPYIOIMIHHA MOIXO
JUTSI COBMECTHOTO HCITOJIb30BAHUS TAHHBIX HHCTPYMEHTOB M TEXHHK MPH PEIICHAN
3a4a4 MIaHupoBanus (pazaen 3).

BusyanbHbple MHCTPYMEHTHI M TEXHHKH ILUIAHHPOBAHUS HA OCHOBE
Om3Hec-cnoco0HOCTEH

B pamkax 0030pa BU3yaJbHBIX METOIOB, MOIACPKABAIOIINX TUTAHUPOBAHHUC
Ha OCHOBE CITOCOOHOCTEH OBLIM PacCMOTPEHBI: KapThl CrocoOHOCTEH (capability
maps) ¥ TECHO CBs3aHHbIC ¢ HuUMH TertoBbie kKapThl (heat-maps), pamap-
TUArPpaMMBbl, MATPHIBI TPHHATHA PEIICHWH, IAArPaMMBbI, CBS3bIBAIOIINC
COCOOHOCTH C CO3[aHMEM IICHHOCTH, a TaKXKe METOAbl BU3yaJIbHOTO
MO/JICITMPOBAHMS U ITPOSKTUPOBAHUS BHY TPSHHEH CTPYKTYPbI CIIOCOOHOCTEH.

Belmeyka3zaHHble WHCTPYMEHTBI W TEXHWKH IUIAHUPOBAHHMS HA OCHOBE
CIIOCOOHOCTEH OBLITM CUCTEMATH3UPOBAHBI TT0 IBYM KaTETOPHSM.

1. Inst pa®oThl ¢ HAOOPOM CITOCOOHOCTEH KOMITAHUH (MAaKPOYPOBEHB ):
KapTta crocoOHocTeH (capability map);
teruioBbie KapTel (heatmaps);

KapThl CIOCOOHOCTEH CO CBA3ZSIMH,
KapThl UCTIOJIb30BAHMSA CIIOCOOHOCTEH B IIEMOYKAX CO3IaHMUS [ICHHOCTH;

MaTpULpl TMPOCTPAHCTB COCTOSIHUM W PEIICHUM, HaMpUMeED,

MO3UIIMOHUPOBAHUE CHOCOOHOCTEH B KoopauHatax «BakHOCTH —

YpoBeHB pa3BUTHSY.

2. 1ns pabOTHI C OTACIIBHOM CITIOCOOHOCTHIO (MUKPOYPOBEHB ):

e npoduis / pagap-auarpamMma s CioCOOHOCTH;

® MOZENb 3PEIOCTH CIIOCOOHOCTH;

e HTanbl pa3BUTHA CITOcOOHOCTH (capability increment), OcCHOBaHHBIE Ha
acrmiekTax/m3MepeHusx cnocooHoctu (capability dimension);

® MOACTH APXUTEKTYPbl NPSANPUATHSI, KOTOPHIC PACCMATPHUBAIOT

peaM3anyio CIIOCOOHOCTH 4Yepe3 CHUCTEMY CEPBHCOB, IPOIIECCOB,

OPraHM3AMOHHBIX TUHUII, H(OPMAITMOHHBIX CUCTEM U JIP.

PaccMoTpruM HEKOTOPBIE MHCTPYMEHTHI M TEXHUKH IMOAPOOHEE.

NHCTpyMeHTHI H TEXHHKH AJs padoThl ¢ HAOGOpOM cmocoOHOCTell
komnanuu (Makpoyposens). Kapra croco6noctent (Puc. 1) — rpadudeckoe
MPEICTABIICHAE HWEPAPXUU CIOCOOHOCTEM — TO3BOJSET CTPYKTYPHPOBATH H
CUCTEMHO OTOOpaKaTh MMEIOIIHMECS B KOMIaHMM (as is) U Tpedyembie (to be)
criocoOHOocTH. Jlajmee OHM MOTYT SIBHTHCS OCHOBOW U AQHAIHM3A C TMOMOIIBIO
TEIUIOBBIX KapT M KapT CBsA3eH ¢ apyrumu oobekram# [18; 19; 20].
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Tennosble KapTbl - 3TO KapTbl CNOCOOGHOCTEN, Ha KOTOPbIX OTAENbHbIE
3NeMeHTbl (CNOCOBGHOCTN) OKpallMBalOTCA B pa3Hble LIBETA B 3aBMCUMOCTU OT
3HAYeHWI paccMaTpuBaeMoro napameTpa, Hanpumep, cTpaTermyeckas
3HAYMMOCTb, «MPOGMEMHOCTb», YPOBEHb 3PeNoCcTU U T.N. TennoBble KapThbl
MO3BONAKOT  ONPefAennTb  MPUOPUTETbI  Pa3BUTUSA,  NpPOaHaNIM3NpPoBaTb
cyllecTBytOLlMe cnocobbl  (HopMUPOBaHMS  CMNOCOOHOCTER, a Takxe
CNpPOEeKTUPOBaTh BUAEHWE XXENAEMOIr0 COCTOAHUS.

KapTbl CBS3el - Te Xe KapTbl CNOCOOHOCTEN, HA KOTOPbIX OTOOpaXaroTCs
CBAI3aHHbIE CO CNOCOOHOCTAMU 0O6BLEKTLI, HANPUMEP, TPYNMNUPYEMbIE PECYPChI,
B YaCTHOCTW, WMHMOPMALNOHHbIE CUCTEMbI, NOAAEPXKMBAIOLLME TE WUIN WUHbIE
opraHun3aLUnoHHble CMOCOOGHOCTH.

Ha pucyHke 2 npefcraBieH aHann3 cnocobHOCTEN Ha OCHOBE TenoBbIX
KapT W KapT CBf3eil, KOTOPbIA MO3BOAUA ONpeAennTb MOpTdenb NPOEKTOB
PasBUTUSA N COCTaBUTb JOPOXHYH KapTy AN TpaHc(opmaunu.

PucyHok 2. KapTa cnoco6HocTell cTpaxoBoit komnaHuu B Archimate 3.0 [21]
Ona aHanms3a MCnosb30BaHUA CrnocobHoCTeN co3pardTca  Mopaenn,

Mo3BONSAOLLME YBUAETL PO/b CNOCOOGHOCTEN B Lienoykax co3jaHus LEeHHOCTU
[23] - Kakue cnocobHOCTU TPebyoTCA HA KaXA0oM 3Tane CO34aHUSA LEeHHOCTU
(Puc. 3).

Takxxe 4719 OUEeHKM cnocobHoCTel M Bbibopa cTpaTernin Ucrnonb3yrTcs
MaTpULbl MPOCTPAHCTB COCTOAHWUIA N peLleHniA, Hanpumep, NO3ULNOHMPOBaHNE
CNoco6HOCTel B KoopAauHatax «BaxHoOCTb - Cuna» [7].

B pa6ote [12] npegnaraetca cnocob MOAENMPOBaHUSA  CBA3EN
CNOCOGHOCTEN (M UX KOMMOHEHT) C LEensMmn v nokasaTensiMm KOMMnaHum.
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Heat map Problematic areas Strategic areas
analysis

Critical areas + Potential for IT support Existing IT support

Priority areas
forIT to IT support

implemen-1 for priority
tation | areas

‘Quick wins"
areas

Project portfolio Transformation program

PucyHok 3. AHanu3 cnoco6HocTel C MOMOLLbIO TeMI0BbIX KapT 1 KapT cBa3el [22]

PncyHok 4. Cnoco6HOCTN, NCNONb3yeMblE B LIEMOYKE CO3aHNS LLIEHHOCTUN «3anyCcK HOBOIO
npoayKra» [24]

WVHCTPYMEHTbI U TEXHUKK ANA paboTbl C OTAENbHON CNOCOBHOCTBIO
(MnkpoypoBeHb). Papap-auarpammbl (Radar-diagram), KOTOpble TakXxe MOryT
Ha3blBaTbCA Nay4ukoBbiMM (Spider diagram), 38e3g006pa3HbIMK (Star diagram) nnm
NenecTkoBsbiMK [25], MCNOMb3YOTCA 418 aHain3a, OUeHKM M NaaHUMpOoBaHWA
pasBUTUA OTAENbHbIX cnocobHocTer [10] - cm. puc. 4. B pamkax faHHOro aHaimsa
MCMNONb3YETCA NOHATUE «aCneKT/n3mepeHne cnocobHocTu» (capability dimension)
ANA 3aflaHna OCeill fmarpamMmbl, Hanpumep, nwoaW, npoueccbl, UT, n «atan
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pasBuTna  cnocobHoctu»  (capability  increment), XapakTepusyroLmniics
NPoOUAAMN Ha AuarpaMme.

Customer relationship management

Capability Increment 2
Capability Increment 1
Capability Increment 0

Capability Qapabi\ity
Dimension Dimension 2

Capability Capability

PucyHok 5. Pagap-guarpaMmbl NS niaHUpoBaHUA passutusa cnocobHocty [10; 24]

CyLLecTBYIOT MeTOAbl MOAENMPOBaHWUA WM MPOEKTUPOBAHUSA BHYTPEHHEN
CTPYKTYpPbl CNOCOBGHOCTEN, KOTOPbIE MO3BONAT YBUAETb, KakK peasi3yeTcs Ta uim
MHas CMNoCOGHOCTb, Yepe3 B3aMMOAENCTBME KaKMX MPOLEeCccoB, CepBUCOB,
NH(POPMALMOHHBIX CUCTEM M Ap. Takme MOAenu ABNAKOTCSH yXe OCHOBON A/
cneyngukaymm TpeboBaHMin K UHHOPMaLMOHHbBIM CUCTEMAM, a TaKXKe MO3BONA0T
TOYHee (hOPMY/IMPOBaTL Pe3ynbTaTbl NMPOEKTOB PasBUTUA U CBA3WN MeXAy HUMMW.
[aHHble Moaenn n metoAbl UCNOMb3YHOTCA B A3blke Archimate [15; 21] (Puc. 5), B
A3blke mopenuposaHua Value Delivery Modeling Language (VDML) [26], a
TakXke B MeTO40N0rnn, NpeanoXxxeHHoun B npoekte CaaS - Capability as a Service
for Digital Enterprises (http://caas-project.eu/), KoTopas npeAcTaBneHa B paboTax
[27].

WHTerpanbHbIA NOAXO4 K MAAHUPOBAHMIO HAa OCHOBE CNOCOOGHOCTEN C
MOMOLLbI CPeAcTB BM3yaslbHOIO MOAENMPOBAHUA U aHaNn3a

Ona  aPeKTMBHOro  UCMONb30BaHUA  UHCTPYMEHTOB U TEXHUK,
pacCMOTPEHHbIX B NpPeAblAyLLeM pasfene npeanaraeTcs MHTerpaabHbIi NoAxos,
KOTOpPbIA MOXeT [OMNONHUTL cyllecTBytowme [15; 23; 27]. MpennoXeHHbIN
MOAX0L BK/HOYAET onucaHue 3a4ay, MHCTPYMEHTOB, WCNOMIb3yeMbIX A8  UX
BbIMO/MIHEHMSA, A TakXe W3 cueHapueB (NPOLECCOB), KOTOpble 00beAMHAOT
HECKONbKO 33afa4 W WHCTPYMEHTOB B OTBET Ha TWNOBble OU3HEC CUTyauuw.
[aHHbI NoaXxoA He NpMBs3aH K KaKOW-TO onpefeneHHon 061acTu AesTeNlbHOCTY
KomnaHuu (Hanpumep, ynpasneHue UT).

3agaun, CBfA3aHHblE CO  CMOCOGHOCTAMM  KOMMNAHUW, B  pamKax

CTpaTernyeckoro ynpasneHns 1 opraHn3aLnoHHOro pa3BUTUS:
*  NAEHTM(MKALMA U ONMUcaHMe CMNOCOBHOCTeN KOMMNaHuu;
e aHaM3 1 OLEeHKa CNOCOBHOCTEN KOMMaHWW;
* MNaHMpOBaHME Ha OCHOBE CMOCOOHOCTEe KommnaHuu (MHTeHcugMKaums
MCNONb30BaHNS, pa3BUTME, MPUOBPETEHME, ayTCOPCUHI CrOCOOHOCTEMN
KOMMNaHum).
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PucyHok 6. Mpumep onucaHus peanusayum cnocobHoctn B Archimate 3.0 [15]

3TU 3aa4n MOTYT pewaTbCa Kak Ha YPOBHE KOMMaHUKW B LE/IOM, TaK U Ha
YPOBHE OTAEeNbHON crnocobHocTU. Hanpumep, 3agady niaaHUPOBaHWS Ha OCHOBE
CNOCOBHOCTEN MOXHO pa3feNiMTb Ha KOMMMIEKCHOE M/aHUpPOBaHME pPa3BUTUS
KOMMaHnK1, paccmaTpmBas eé yepe3 Habop CMOCOOHOCTEN, M Ha MaHMpoOBaHMe
pa3BUTUSA OTAE/IbHOM CMOCOBHOCTN KOMMaHWN.

B pamkax noaxofa BbleNeHbl CMEXHble 3afayuM CTpPaTern4yeckoro
ynpaBneHns M OpraHu3auMoHHOr0 pPas3BMTUA, KOTOPble CO34at0T OCHOBY A1
NN1aHUPOBaHMA Ha OCHOBE CMOCOBHOCTEN U/MN UCNOMb3YIOT ero pesynbTarhbl:

* (hopmupoBaHue Lenel n KapT(bl) CTPATErMn KOMMNaHWMK,
e (hOpPMUPOBaHME CUCTEMbI MOKa3aTenen AesiTeNbHOCTM KOMMaHUN;
e aHaM3 U MPOEKTUPOBaHME LEMOYEK (MNU KOHDUrypaunin) co3gaHus

LIeHHOCTH;

e yrnpaBfieHne NopTdeneM NPOEKTOB Pa3BUTUA KOMMaHWU;,
e ynpaBfeHne NPorpaMmMoin pasBuTnS KOMNaHuu.

OTfenbHO CTOWT BbIAENUTL 3afayvn pasBUTMSA PEecypcoB, Ha KOTOPbIX
CTPOATCA CNOCOBHOCTHU:
e passutue UT,
* pasBuUTWe NepcoHana;
* pasBuUTUE 3HaHWUM;
* pasBUTME TEXHNYECKON MHPPACTPYKTYpPbI U T.1.

KoopanHauus gaHHbIX 3agay O6yaeT obecneymBaThbCs NAaHUPOBAHUEM Ha
OCHOBE CMOCOGHOCTEN.

WHCTPYMEHTbI U TEXHUKWN NaHUPOBaHWUS Ha OCHOBE CMNOCOBHOCTEN 6blNn
CUCTEMATM3MPOBaHbI N0 ABYM Kateropusim. 1 [Ona paboTbl ¢ Habopom
cnocobHocTel KoMnaHuMM (MakpoypoBeHb); 2. [Ans paboTbl C OTAENbHOWU
CNOCOGHOCTLIO (MUKPOYPOBEHD).

75



Cuenapuu (Opollecchl) IUIAHUPOBAHUS HA OCHOBE CIOCOOHOCTEH,
TIPEIOKEHHBIE B PE3YyJIbTATE MPOEKTA:

1) pa3zpaboTka KOMITIEKCHOW TIPOTPAMMBbI Pa3BUTHS KOMITAHHH;

2) dpopmupoBanme TOPTQEIIss MPOSKTOB PA3BUTHI KOMITAHUH;

3) paspaboTka mporpaMMbl Pa3BUTHS KOMITAHHMH 3a CYET OMPEACIICHHOTO
pecypca (UT, nepconan, ...);

4) TuTaHUpOBaHUE JOCTHKEHUS HEKOTOPOW IENH (WIIM MX TPYMIIBI) 32 CYET
Pa3BHUTHA CIOCOOHOCTEH;

5) muraaEpoBaHUE pa3BUTHS HEKOTOPOH CLIOCOOHOCTH.

Ot creHapud (OPOLIECCHI) BKIOYAIOT pPa3HOE HYMCIO 33439 M
WHCTPYMEHTOB IUTAHUPOBAHUSA HA OCHOBE CIOCOOHOCTEH, Hampumep, Nel
HaubOonbiee 4ucio, Ne5 — wammensbmice. CrieHapuii (mpoiecc) 3, B OCHOBE
KOTOPOTO JISKAITA YIIPOIIEHHAs KapTa CIOCOOHOCTEN M CUCTEMA TEIIOBBIX KapT,
ObL1 anmpoOMpOBAaH HA TPUMEPE CTPOUTCIBHOM KOMIAHWK W MPEACTABICH B
nyOmukammu [22]. Coenapuu (mpomecchl) MOTYT TaKKE BapbHPOBATHCS B
3aBUCUMOCTH OT THITA KOMIIAHHWH, C Y4€TOM 3TOTO B PAMKAaX MPOEKTA MPEUTOKEH
W anpoOWpOBaH HA KOMIAHWW W3 MEAWa WHIYCTPUU CICHApWM (METO.)
MJIAHAPOBAHMA HA OCHOBE CIIOCOOHOCTEH /T MaJioro U cpeaHero ousHeca [24].

[IpemnoskeHHbIE 3agadd, WHCTPYMEHTHI H CHEHapuH (TIPOIIECCHI)
TDTAHUPOBAHKWS HA OCHOBE CLIOCOOHOCTEH (POPMUPYIOT KCTPOUTEIBHBIE OJIOKH, U3
KOTOPBIX MOKET (OPMHUPOBATHCA PEIICHHUE [UIS KOHKPETHOW CHUTyalluu
(cuTyarMoHHas WHXEHepUs MeToaoB). Jlns cormacoBaHWs M YCIICITHOMH
WHTETPALMN ITHX «CTPOUTENBHBIX OJIOKOB» MOMKET WCIIOJIb30BATHCS OHTOJIOTHS
(KoHIIENITYabHAS MOJENb) TPEIMETHOW OOJIACTH, ONPENeNAIomas KaK camo
MOHATHE «OM3HEC-CIIOCOOHOCTh) («OpPTraHWU3AMOHHAS CIIOCOOHOCTHY), TaK |
CBSI3aHHBIC C HUM TOHATHSA, KOTOPBIE UCTIOIB3YIOTCS B PACCMOTPEHHOM MOIXO/IE.
Jlns moaaep:ku NPUHATHS PEUICHHM O BRIOOPE TOTO WIIA UHOTO «CTPOUTEIIHLHOTO
0JIoka» B paMKax MPEUTIONKEHHOTO TMOAX0da MOTYT ObITh paspadoraHbl Oojice
JETATbHBIE PEKOMEHIAIMH 1 TIPABHIIA.

3akmrouenne

[TonsaTre «OM3HEC-CITOCOOHOCTH» MOKET OBITh MCMOJIB30BAHO B KAYECTBE
CBAZYIOIIETO DJIEMEHTA Il WHTETPAllMH CTPATETHMYECKOTO M ONEPALIHOHHOTO
YOPAaBICHUS Pa3BUTHEM MOpeanpusiThs. [[peuMyIecTBOM MaHHOTO TMOHITHS, C
OJTHOM CTOPOHBI, SIBJISETCS YAOOCTBO €r0 MCHOJIB30BAHUA ISl CTPATETHIECKOTO
IDTAHUPOBAHWS (KaKWe CIIOCOOHOCTH HYKHBI JUIS PEeaTM3alK CTPATETHH), a C
JIPYTOM — CBA3KA C HEOOXOAUMBIMH PECYPCAMH M MPOCKTAMHU PA3BUTHSA KaXKIOW
KOHKPETHOM CIOCOOHOCTH M Ha TpeOyembIii ypoBeHb. [lockonbKy robas OusHec-
CIOCOOHOCTh coeauHsAeT B cebe pasmmunbie pecypebl (UT, mepconam m mp.),
¢doKycHMpoBKa HA PAa3BUTHHM CIIOCOOHOCTEH TIO3BOJIAET CHHXPOHH3HUPOBATH
Pa3BHUTHE PA3HBIX BUIOB PECYPCOB.

[IpencraBneHHBIN MOAX0A 00JIATAET PAIOM OCOOCHHOCTEH M IPEUMYIIECTB
0 CPABHEHUIO C CYMIECTBYIOITMMH Toaxoaamu [135; 23; 27]:
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® WHTErpallvs U SBHOC Pa3/ICIICHHE WHCTPYMEHTOB M TEXHHUK IIAHUPOBAHUS
Ha OCHOBE OM3HEC-CIIOCOOHOCTEM Ha IBE TPy LI 1) s paboTel ¢ HabopoM
CITIOCOOHOCTEHM KOoMMaHuK (MaKpOypOBEHbB); 2) /i pabOThl ¢ OTACIBHOMU
CITIOCOOHOCTBIO (MHUKPOYPOBEHB). DTO MOACPIKUBACT MacIITaOMpOBaHUE
MPOIIECCOB  CTPATErMYSCKOTO YIIpaBlicHUS (KOMITAHMS B 1ICJIOM WU
OTIeNbHAs 00JACTh), a TAKXKE YHPOIIAeT BHIOOP WHCTPYMEHTOB M TEXHHK
MO/ICITMPOBAHMS M aHAJTA3A CITOCOOHOCTCH;

® [puBsA3KAa MOJCIHUPOBAHWS W aHAIW3a CHOCOOHOCTEW K MPHUKIATHBIM
CIICHAPUSIM  WCIIOJB30BAHUSA, KOTOpass CTUMYJIUPYET MPAKTHYCCKOE
WCTIOJIb30BAHUE TAHHBIX METOJIOB;

¢ KOMOWHHPOBAHHEC CHUCTEMATH3AIMK 3a7a4 W WHCTPYMEHTOB HA OCHOBE
CONIEpPIKaHHUA C WX NPOOJIEMHO-OPUSHTHPOBAHHONW COOpPKOM B pamKax
CIICHAPUCB  IMMO3BOJIET  OOCCMEYUTh  TMOKOCTh  HCTOJIB30BAHUS
paccMaTpUBacMbIX HMHCTPYMEHTOB.
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OLHEHKA CUCTEMbI MEHE/UKMEHTA KAYECTBA C ITOMOIIBIO
CUCTEMHO-OFBEKTHOI'O UMHTALIMOHHOT' O
MOAEJUPOBAHUA

B cratbe paccmaTpuBaroTCst mpoOIEeMBbl, ¢ KOTOPBIMH CTAIKUBAIOTCS KOMMEPUECKHE
OpraHu3aluf IMPH MPOXOKIACHUN BHEIIHHX ayJUTOB CHUCTEMBbl MEHEIKMEHTa KauecTBa.
[IpuBeneH aHanM3 OTEUYECTBEHHON MPAKTHKH CEPTUPUKALMN CHCTEM MEHEIKMEHTa
Ka4eCcTBa, KOTOPBIH MOKa3al, YTO KIFOYEBOUW MPOOJeMON B JaHHOM KOHTEKCTE SIBJISETCS
HETPO3PaYHOCTh MPOLEAYPHI CepTH(PUKALINN, KOTOPast, B CBOK OUepeb, OpoKaaeT donee
3HaYUMBbIE MTPOOJIEMBI B TIPOIIECCE XO3SICTBEHHON NESITeIbHOCTH OPraHn3alui. ABTOpaMHU
NPEeIaraeTcsi NCMOJIb30BAHNE CUCTEMHO-O0BEKTHOTO HMHUTALIMOHHOTO MOZECITUPOBAHUS JIS
noBbIeHusT 3P PekTUBHOCTH (PYHKIIMOHUPOBAHMSA CHCTEMBI MEHEI)KMEHTa KadyecTBa, a
TAKXKE sl YOPOINEHHUs mpouenypbl cepruduxanmu nepBoil. Ilo MHEHUIO aBTOpPOB,
CHUCTEMHO-OOBEKTHBII TOAXON TpeacTaBisieT coOoil >PQPeKTUBHBIH WHCTPYMEHT IS
CHCTEMATH3ALMH U YIIPOLIEHHS POLEAYP CePTUPUKALINN CHCTEM MEHEKMEHTA Ka4eCTBa.
C 3To#f menpto B padoTe aHANMZHPYETCS YACTHBIA CIIydail MPOXOXKIEHHs CepTHU(UKALIIH
KOMIIAHUN TPOU3BOIUTENS, MPUBOAUTCA OOIIasi CUCTEMHO-OOBEKTHAs MOJENb JaHHOTO
nporiecca, ¢ MOMOIIBIO KOTOPOH BBISIBIEHBI Y3KHE MECTa B PacCMAaTPHUBAEMOM IpoIecce.
Kpome Toro, aBTOpaMu pacCMOTPEHbl TPAKTUKH MPUMEHEHHs HMHTALFIOHHOTO
MOJIEIUPOBAHUSI B CHCTEMAaxX MEHEIKMEHTa KayeCTBa, KOTOPBIE IMOKA3aJIM, YTO IAHHBIH
MHCTPYMEHTAPHI TO3BOJSIET pemarth psn npobieM B 00JacTH CepTUPHKALNHM CHCTEM
MEHE)KMEHTa KadecTBa. [lokazaHo, YTO MOAETUpPOBAHME MpOLecCca ayAnTa B PEaJbHOM
BPEMEHH II03BOJIUT CBOEBPEMEHHO OLIEHHTh 3(PPeKTHUBHOCTH paboThI MOApa3NENeHHH B
CHCTEMe MEHEIKMEHTa Ka4eCTBa, yCTPAHUTh BCE BO3MOXKHBIE HECOOTBETCTBHSL. Kpome Toro,
ClIeJaeT MPOLece ayIuTa HATJISIAHBIM U U3MEPSIEMbIM KaK B IIEJIOM, TaK M B pa3pe3e KaKA0ro
NOJIpa3NieNIeHus] U Mpolecca CHCTEMbl MEHEKMEHTa KadecTBa. B pabore mokaszaHo, 4To
NPUMEHEHHE CHCTEMHO-00bEKTHOTO MMUTALMOHHOTO MOAEITUPOBAHMS JIs1 PEIIEHHS 3a1a4H
NOBbIIEHUs 3P PEKTUBHOCTH CUCTEMBI MEHE)KMEHTA KaueCTBa, a TAKXKE €€ ayJUTa SIBJIETCS
NEePCIEKTHBHBIM M aKTyaJbHBIM HAIIPABICHUEM HAyYHBIX HUCCIICOBAHUN.

KITIOYEBBIE C(JIOBA: cucrema MeHEIXKMEHTa KadecTBa, BHEIIHWNA ayJIuT,
CHUCTEMHO-O00BEKTHBIH MMOIX0A, UMUTALIMOHHOE MoaenupoBanue, crangaptT CMK.

B nacTosimee BpeMs B MUPOBOM SKOHOMMKE, B TOM uuciie U Poccuiickon,
MPOUCXOAT CYIIECTBEHHBIC U3MEHEHUS CTPYKTYP MPOU3BOJICTBA U MOTPEONCHUS.
[Ipu 5TOM BO MHOrMX KOMIaHUAX W opranuzauusax PO npoucxogsmue B Mupe
Ka4eCTBCHHbIC M3MEHEHUS HE B MOJIHOM MEpe MOHMUMAIOT, a, CIEA0BATEIbHO, U
HEIOOILIEHUBAIOT. B HEKOTOPBIX CAydasX B POCCHUHUCKOW TPAKTUKE OTMEYAETCSH
JTaKe MOJTHOE UTHOPUPOBAHUE TTOAO00HBIX U3MEHECHUM WITH MX KPAMHEE YIPOIICHHE
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W CBEJCHHUE BCEro MpoIecca peaiu3anyy TpeOOBaHWM MEHEKMEHTa KadecTBa
JIWIIB K MOay4YeHuro cepTudukara [1].

Opnnako, cepTudukaims cucteMbl MeHeKkMeHTa kadectsa (CMK) cama 1o
cebe sBaserca clioxkHOM mnporeaypor omneHkn CMK Ha cooTBeTcTBHE
TpeOOBAHMAM KECTKHUX CTAHHAPTOB. B mepByIo odepenp uMeeTcs BBUAY CTAHAAPT
ISO 9001, HO, 3adacTyio, B HOTOJHEHWHM K HeMy TpeOyeTcsi COOTBETCTBHE W
IpyruM cTtaHgaptam, Hampumep, [SO 13485, koTtopeie CX0XkHM TO CTPYKType
TpeOOBaHMI, HO MOTYT OTIMYATHCA MO WX conepkanwro. [Ipu sToM cuctema
cepTuuKaM TPEKAES BCEro OPHUCHTHPOBAHA WMEHHO HA  HATWIHC
noKkyMeHTHpoBaHHOTO onrcanus CMK.

Ha ceropsamHmii 1eHp B IPAKTHKE CEPTHU(PHUKALIMH CYIECTBYET MPOOIeMa mpu
MPOBEPKE TPEANPHUATHA BHEITHUMH AayJUTOPAMH, KOTOpas 3aKIOYAeTCAd B
HEMPO3PAYHOCTH JAHHOW TPOLEAYPHI IS MPEINPHATHSA, MPOXOAAIMETO BHEITHUHA
ayaut. PyKOBOACTBO TPEANPHUATHH HE BCETrJa TMOHUMAET, KaK ayJAUTOpP CTPOUT
MPOIIECC TIPOBEPKH, TAK KAK, B HACTOAIIEE BPEMS, 3TO ABIIETCS CYOBEKTHBHOU
MPOLEIYyPOH, TPOBOAAIIUKCS IO YCMOTPEHUIO ayAuTOpa. B clieAcTBUH 3TOTrO Jaxke
ceprudpumposanHas CMK He Bcerma pemaer mpoOiemMbl B KOMIAHHUAX, T.€. HE
BCET/Ia MOBHIIAET 3PPEeKTUBHOCTH PAOOTHI IPEATPUATHS.

CxkazaHHOE BBIIIE MO3BOJIAET MPEANOIIAraTh, YTO MMPO3PAYHOCTH MPOLIE Y PhI
ceprudukarmn CMK morma Obl obecreduTs MOIENH Mporecca MPOBEACHUS
BHYTPEHHMX ¥ BHEIIHHUX (TPEThEH CTOPOHOM, KaK TMPABHIO OpPraHoOM
ceptudukanmm) ayauros CMK. Tlpu stom, B Hactosinee BpeMs, CYIICCTBYET
TEHIEHIWs TIPUMEHECHHWs B WHTEpPECax MEHEIKMEHTAa KadecTBa WMEHHO
UMUTALIMOHHBIX MOJIEJIEH.

B nmyOnukanuu [2] mokazaHo, 4TO MMHTAIIMOHHAS MOJEIb BBIOOPOYHOTO
(OmHOCTYNEHYATOr0,  JABYXCTYNEHYATOrO, MHOTOCTYNEHYATOTO)  KOHTPOJIS
Ka4eCcTBa U3/IENMK 00€CTIeYNBAET TrApAaHTUPOBAHHBIM KOHTPOJIh KA9eCTBA M3ICTUN
HA Pa3IWYHBIX HTaraxXx MPOU3BOACTBA 0€3 HMTOrOBOTO BBIXOAHOTO KOHTPOJIS
KAa4ecTBa, CHIDKAs TEM CaMbIM yPOBEHb NE(PEKTHBIX H3ACIANA, BPEMEHHBIC W
TPYIOBBIE 3aTPATHIL.

B pabote [3] mMHTALIMOHHOE MOACIMPOBAHHE MCHOJB3YETCS B 3adavax
MEHE/DKMEHTA KAavecTBa HAa TMPUMEpPe KOHKPETHOTO BBICHIETO Y4eOHOTO
3aBeaeHma. Ucnonwssysa cpeay Anylogic 5.0 aBTOphl HA OCHOBE WMHUTAIIMOHHOM
MOJCIIA «CTYJCHTBD», <«IIPETIONABATENM», «AYAUTOPHBIE 3aHATHA» IIyTeM
MHOTOKPATHOW WMHWTAIlMK TNpe;IarailoT (GOpMUPOBATH IPEAOYTHTEIBHBIE, C
TOYKM 3PEHMS KAa4eCTBA BBIITyCKAEMBIX CITEIHAIIMCTOB, CICHAPHWH YITPABICHUSA
0o0paszoBaTeIbHOM JACATEIBHOCTBIO YYeOHOT0 3aBe/icHUsA. MIMUTAIIMOHHAS MOIEbh
JIa€T BO3MOXKHOCTh ITPOTHO3UPOBATH MOCJEACTBUS M3MEHEHUM 3HAYCHUM
VIPABJIAIONINX MapaMeTPOB HAa KAYE€CTBO MPEIOCTABIIEMBIX 00pa30BaTEIBHBIX
YCHyT.

B craree [4] mpuBOaMTCS TpEMEP WCTIONB30BAHWA WMHUTALTMOHHOTO
MOJCIIMPOBAHUS B MHOTOYPOBHEBOM CUCTEME YIPABICHUS KAYE€CTBOM POy KIIUH
METaJUTypra4ecKoro mnpeanpusatua. Ha mnepBoM ypoBHE MOAENb MPOBOJUT
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MOHUTOPUHI TEXHWUYECKOro KOHTPONSA MPOAYKUWKW, YTO MO3BOJMIAET COKPaTUTb
BPeEMS TEXHONIOMMYECKOro mnpouecca 3a CYeT WCK/YEHMs psaja  onepayumi
NnabopaTopHOro MPOMEXYTOYHOI0 KOHTPO/IA, a TakXKe BblpaboTaTb yrpasnstoLLme
BO3ZENCTBUA [N KOPPEKTMPOBKM MNpoLecca U CHU3NTbL MpoueHT Opaka. Ha
BTOPOM 3Tane MOLENUPYETCA MPUUYMUHBbI WUHUWAEHTOB, T.e. HECOOTBETCTBUSA
npouecca YCTaHOB/IEHHbIM TpebOBaHWAM, W BbIOMPAKOTCA Mepbl MO UX
npeaynpeXxaeHnto, 4To 006ecrneynmBaeT CHMXXeHWe npoueHTa 6paka Mo
nccnefoBaHHbIM WHUMAEHTaM. Ha TpeTbem ypoBHe VIM wucnosb3yetcs Ang
peweHns obwmx npobnem MOBbILEHNA KayecTBa NMPOAYKLMM W YCNYT 3a CYeT
COBEPLLEHCTBOBAHUA MNPOWU3BOACTBEHHbLIX MPOLECCOB. Ha 4eTBepTOM YpPOBHE
NMUTAUNOHHbIE MOAENN UCMONb3YKTCA A1 aKTUBHOrO MOHUTOPUHra W
COBEPLLEHCTBOBAHUA CaMKX MPOLLeCCOB YMnpaB/fieHUs KayeCcTBOM W aHaiusa
3(h(PeKTMBHOCTIN CamMoro npoLiecca ynpasfeHus.

Heo6x04MMO OTMETUTb, YTO BO BCEX NPUBEAEHHBIX MPUMepax NMUTaLMOHHOE
mogenvpoBaHune npoueccoB CMK mcnonb3yetcst Kak 3QeKTUBHbLIN, HarnsaHbI
WHCTPYMEHT B KOMI/IEKCE C MHTErPUPOBaHHbLIMW CUCTEMaMK yrpaBieHns n 6asamu
[aHHbIX MCNONb3YeMbIX Ha NPeanpPUATUSX.

OfHUM 13 COBPEMEHHbIX W MepCneKTUBHbIX METOA0B MMWUTALMOHHOMO
MOZENMPOBaHNSA, KOTOPbIA A0 HACTOALLEro BPEMEHM He UCMOJb30BaH B YMNpaB/ieHnn
KayecTBOM, ABNSETCA MeTo[, CUCTEMHO-00BEKTHOIO MMUTALMOHHOIO
MOZENMPOBaHNSA, OCHOBAHHbIA Ha CUCTEMHOM Moaxofe «Y3en-PyHKuna-O6beKT»
(YPO-noagxone) n cMCTEMHO-00LEKTHOM MeToAe npeacTaBneHns 3HaHuii (COMI3)
[5, 6].

PaccMOTpMM  BO3MOXHOCTM  CUCTEMHO-OOBEKTHOrO  MMWUTALMOHHOIO
MOZENNPOBaHNA Ans obecnevyeHNs CBOEBPEMEHHOW OueHKM cooTeeTcTBUA CMK
TpeboBaHWAM CTaHAapTa 1 3h(heKTMBHOCTI NMpoLecca NPoBeAeHUN KaK BHYTPEHHUX,
TaK W BHeWHuX ayautoB. C 3TOM LeNbl PacCMOTPUM CXEMATUYHO MNpoLecc
NpoBefeHNs ayaMToB B MpPUBA3KE K MOLENN CUCTEMbl MeHePKMeHTa KayecTBa B
COOTBETCTBMM C TpeboBaHMAMM cTaHgapta I1SO cepum 9000 © CTPYKTYypOM
nogpasgeneHnini npeanpusatna. KOHTEKCTHas Mofenb B 06LieM Buae npouesypbl
BHELLHero ayfmra npov3BOACTBEHHOMO NPeAnpuATUSA NpeLcTaB/ieHa Ha puUcyHke 1

PrucyHok 7. KoHTeKCTHaa mojens npouenypsl BHewHero ayanta CMK
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Jliis orvcanms o01me nporexypsl mposeneHus sHemrHero ayaura CMK, B
CUCTEMHO-00BEKTHOH HMMHUTAIIMOHHOW MOJEIHA OBUTH BBIACICHBI CJCAYIONIHC
MMOTOKOBBIC U Y3JIOBBIC OOBEKTHI [7]:

M=(L,YS), (D
rae: M — Moaens CUCTEMEL,
L — MHOKECTBO MOTOKOBBIX OOBEKTOB MOJICIH, 3JIEMEHTHI KOTOPOTO

MPEACTABIAIOT COO0I0 00BEKT, KOTOPHIC HE UMEET METOI0OB M UMCIOT JIUIIb OIS
(2):
1=[r1, 12, ... 1%, (2)

r7e: Ik — OPeACTaBIIAeT COOOH MoJie MOTOKOBOro o0bekTa, a L=[l1,...,111],
T.c. B pacCMaTpMBAcMOW MOJEIH OBLIM BBIACIICHBI OJWHHAIATH MMOTOKOBBIX
00BEKTOB:

l; — mexmapanms 3asBKa,

l; — npunoKeHUE K ACKITaApaLIVH;

I3 — yBe moMITeHIE O IPUHATHH U TaK Jajiee, moapoOHee CMOTPUATE PUCYHOK

Kaxxapii mOTOKOBBEIM OOBEKT WMEET CBOM MOJA, TaK, HANpUMEp, Y
MMOTOKOBOTO O0OBEeKTa || BBIACIIEHBI TakWe MOJsA, KaK: IOJIHOE HAWMEHOBAHWE
opranmzaiuu, @O pykosoautens, DO nipeactasurens, TeacdoH U T.11.

s[12, I!; f(IN1!; 0?, o!, of] (3)

B kadecTBe y3JI0BBIX OOBEKTOB, KOTOPHIE B COOTBETCTBHH C MOJIOKEHASIMHA
WCYHUCIICHHA (YHKIMOHAIBHBIX Yy3J0B HWMEIOT BHI (3), OBUTM BBIACIICHBI
CJIETYFOIIHE : XO3STUCBTYIONINH CyOBEKT, YIIOTHOMOYESHHBIM OPTaH cepTU(HKAINH,
chcTeMa MEHEKMEHTa KadecTBa, mojpasaencHue, otreedaromee 3a CMK,
MpeAMETHAA KOMUCCHSA, TIPOYHE TOAPA3ICTCHHAS OPraHU3aINH.

Takum  oOpasom, mpouemypsl ayaura CMK  wHHIMupyertcs
XO3SUCTBYIONIMM CyOBEKTOM, KOTOPBIM TOJAaeT JEKIapaluio-3asBKy Ha
MPOBEACHHWE ayauTa. B 3TOM [MOKyMEHTE, MOMHUMO KIIFO4YeBOW WH(OpPMAINH,
VHUWIIMATOP YKA3BbIBACT JKEJIAEMBIE TTApaMeTPhl CEPTHU(PHUKALIAN, T.€. T CTAHAAPTHI
CMK, Ha cooTBeTCTBHE TPEOOBAHUIM KOTOPHIX OYJET OCYIIECTBISATHCS MPOBEPKA.
BMmecte ¢ gmexknapanmen-3agBKOM TIepeaacTCs MNPUIOKEHUE K JCKIapallvu,
coJlepiKallee WCYEPNbIBAOIMK 00BheM MaHHBIX 00 opranusammu. [locie
MOJTy9CHHUS COOTBETCTBYIOIIEH 3asBH, YITOJITHOMOYEHHBIN OpraH cepThduKain
YBEIOMJISET 3aKa3uMKka O TOJNYyYeHWH ACKIapalyyd W TOCIe M3YyYeHHs TakeTa
JIOKyMEHTOB, YBEOMIIIET IEPBOTO O JaTe MPOBEICHUA ayanTa. B cooTBeTcTBHH C
MOJKEJIAHWSMH 3aKa39rKa OpPraH cepTU(HKAIIMN pa3padaThIBaCT MOSTAITHBIN IUIAH
ayIMTa C YKa3aHHWeM, C TIEPBOTO B3TJIA1a, BITOJIHE TTOHATHBIX ASHCTBHM, HATIPUMED,
MEPEUUCTIAIOTCA OOBEKTHl MPOBEPKHM BMecTe ¢ mnyHKTamu crtangapra CMK,
KOTOPBIM OHH JIOJDKHBI COOTBETCTBOBATh, OOHAKO OOBEKTHI ITPOBEPKH, KaK
MPABWIIO, UMEIOT OOIINE HA3BAHHA M MIOHATH, KaK OyAET MPOXOAUThH MPOBEPKA HA
COOTBETCTBHE KOHKPETHOTO OOBEKTa HE MPEICTaBIIAEeTCAs BO3MOXKHBIM. [locie
HampaBlieHWsA IUIaHA TPOBEPKM 3aKa3UMKy, OPTraHM3yeTCs BHEUIHWW ayJIuT,
KOTOPBIHM, KaK MPaBWJIO, UMEET CyOBeKTHBHBIM xapakrtep (cMm. pucyHok 2). Ilo
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MHEHWIO aBTOPOB, Ha [JaHHOM 3Tare, a TaK XXe Ha 3Tane NJaHWpoBaHMA ayauTa
CUCTEMHO-00bEKTHOE MMUTALMOHHOE MOAENMPOBaHME MOXET ChirpaTb Porb
MHCTPYMEHTa, YeTKO (DOPManu3yroLLero [AaHHbIA npouecc. JTOr0  MOXHO
AOCTUTHYTb 3a CYeT, Hanpumep M306paxkeHnst ctaHaapTa MICO B Buae CUCTEMHO-
0OBEKTHOV MMUTALMOHHOW MOJENN, KOTOPYH MOXHO OyAeT 3amycTuUTb Ha
MCMOMIHEHME W MOHSATb - KakK [O/MKeH (YHKLUMOHMPOBATb MNPOLECC M ero
[I0KYMEHTaLNOHHOe 06ecrneyeHns, NOMHOCTLI COOTBETCTBYHOLIME TPEOOBAHMAM
CTaHzapTa.

PucyHOK 8. leKoMno3numns cUCTeEMHO-06beKTHONM Mogenun ayguta CMK.

MpuyemM, CMCTEMHO-06bEKTHAsS MOZENb CTaHAAPTA NMO3BOMUT reHepMpPOoBaTh
nnaHbl NnpoBepkn CMK, uTo cenaet npotecc 60nee Npo3pauyHbiM U OTKPbITLIM
KaK [ ayuTopa, Tak 1 4N1s X03SMCTBYHOLLEr0 CyObeKTa.

Pe3ynbTaToOM  npolecca NPOBeAeHWs  ayauTa  sBAsieTcs  MfiaH
NpeaynpexaaloWmx U KOPPEeKTUPYOLWUX  AeWCTBUA  ANS  KaKAoro
NoApasfeneHns, C YKasaHWeM BbISB/IEHHbIX HECOOTBETCTBUIA TPeGOBaHUSAM
cTaHAapTa U MEPONpPUSTUSX MO UX YCTPAHEHNHO.

MogenmpoBaHme npouecca ayauTa B peasbHOM BPEMEHU M03BOAMT
CBOEBPEMEHHO OLEHUTb 3(MHEKTUBHOCTL PaboThl nopasfgeneHnii B CMK,
YCTPaHWTb BCE BO3MOXHbIE HecoOTBeTCTBMA. CpaenaeT npouecc ayauTa
HarnsgHbIM M M3MepsieMbiM Kak B LEMOM, TaK W B paspese KaXaoro
noapasaeneHuns n npouecca CMK.

BnarogapHocTw. ccnegoBaHus BbINOMHEHbI NPY (OMHAHCOBOW NOAAepP>KKe
npoekTOoB Poccuitickoro oHpa yHaameHTanbHbIX uccnegosaHmini Ne Ne 18-07-
00355, 19-07-00290, 19-07-00111.
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Hoso>kunosa H.B., Pe6byc H.A., Cnusakosa H.4.
HerocygapcTBeHHOe 06pa3oBaTeNbHOe YacTHOe yuperKieHve
BbicLUero o6pasoBaHus "'MOCKOBCKMIA (hMHAHCOBO-NPOMbILLIEHHbIV
yHuBepcuTeT ""CuHeprna’

TEXHOMOT NN LULMPPOBON TPAHCH®OPMALIUN B BU3HECE

B cratbe paccMOTpPEHbl  HOBble  BO3MOXHOCTW, KOTOpble  OTKPbIBAKTCH
PYKOBOAMTENAM KOMMOaHWi MNpu  UCMONb30BAHUM  HOBbIX LU(POBbIX TEXHOMOMMA.
Poccuiickne KOMMaHUW elle HEAOBEPYMBO CMOTPAT Ha LOCTWXKeHMs 3anaja B 3TON cgepe,
O4HAaKo CTapble TEXHONMOTMM YyXe [OCTUIAN npefena CcBoel 3(EKTUBHOCTU, W
PYKOBOAMTENAM HE0O6X04MMO U3bICKMBATb CPEACTBA Ha LU(POBY TpaHCHOpMaLKIO.

KNHKOYEBDBIE CNOBA: uugposas TpaHchopmauus, TeXHONornyeckas
PeBO/MIOLMS, BHELPEHNE CUCTEM UCKYCCTBEHHOIO MHTEN/NEKTA.

LimchpoBas TpaHCc(opMaLMs — OfIMH M3 TNaBHbIX cnoraHoB N T-nHaycTpum
nocneaHux net. Pa3BopauvBaeTcsi HoBask WHMOPMaLMOHHAs pPeBOMOUMS Ha
OCHOBE C/eAyHLWMUX TEXHONOTUIA: MPUKNAAHOr0 WMCKYCCTBEHHOIO WHTENNEKTA,
6a3npyoLLLErocs Ha MHCTPYMEHTapUM GOMbLUMX JaHHbIX U «MHTEPHETA Bellei»;
CKBO3HOr0  MMaHWPOBaHWS; KOMOGUHMPOBAHHOIO  00Yy4YeHUs,, B  KOTOPOM
TPaAMLMOHHbIE TEXHOMOMMN 06pa3oBaHNs ONTUManbHbIM 06pPa3oM CoUYeTalTCs C
HOBbIMU, AMCTaHLMOHHbIMK [3]. Bce 3TV TEXHONOTUM TECHO B3aMMOCBS3aHbl, Tak
YTO BHeApeHWe OAHMX 06bIYHO BNeYeT 3a CO60I BHeapeHWe ApYruX.

YcnelwHble Npumepbl NpeAcTaBUTeNeil HOBOM, LM(POBO/ 3KOHOMUKM Ha
3anaze NpocTo He MOTyT OCTaBNATb PABHOAYLLUHbLIMW PYKOBOAMTENE POCCUACKNX
KOMMaHWi1, 0COBEHHO B CUTYaLMK, KOra MHOTMe TPaAULUOHHbIE TEXHOMOTUN U
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Ou3HEec-MOo1eH Mo MHeHHIO riaBHOTo skeriepTa OSP Data Anekcannpa bapckosa
yKe MOJOILINA K mpeaeny cBoer s¢gdextuBHOoCcTH. TexHomoruu st mudpoBou
TpancopManmu MO OONBIIEH YacTH TOTOBBI, IIO3TOMY TJIABHOE JUIA
OTEYECTBEHHBIX KOMITAHMM — ONPENCIUTHCSA, TOTOBBI JM OHH K HOBBIM
OpPraHU3alMOHHBIM W OW3HEC-MOJIENSAM, HY M, KOHEYHO, M3bICKATh CPEICTBA Ha
nudpoBoe pasBUTHE.

Kpome ToOro, Ba)kHO HE TONBKO TIPHOOPECTH YMHBIE W TIOJIC3HBIC
WHCTPYMEHTHI, KOTOPBIMH, HECOMHEHHO, SBJSIOTCS TEXHOJOTHH HU(PPOBOH
TpaHcHOPMALIMH, HY>KHO €IIe HAYIUTHCS MX MPABHIIHHO IPUMEHSATH.

Tak, mo ompocy y4YacTHWUKOB HaydHO-KoH(pepeHImHn «TexHomornu
mamuHHOTO o0ydeHus» (ComputerPress 12 oxra0ps 2018) [5], rasubiM
MPETSITCTBUEM BHEIPEHWS PEIICHUH B 00JACTH MCKYCCTBEHHOTO HHTEJUICKTA
ABIIAFOTCS] OPTraHU3ALMOHHO-KAAPOBBIC (OTCYTCTBHUE UHUIIMATHB CO CTOPOHBI TOTI-
MEHE/PKMEHTA, HEIO0CTATOK CrHeruannucToB), ux HaszBanmm 46%. Ha orcyrcTBue
noaxoaanux pemreHui ykasanu 23%, eme 15% — Ha ¢uHAHCOBBIC (HEAOCTATOK
CPEIICTB, HEBO3MOXKHOCTh 00OOCHOBATH BBITOY OT BHEAPEHWA ).

Jliia pemeHns poGieM Mo pacdeTy OKYHaeMOCTH HHBECTUIIUN MOTYT OBITh
WICITOJI30BAHBI METOJIBI MATKWX BBIYHCICHUW. [lapaguirma MATKUX BBIYHCICHUN
BKITIIOYA€T MHOXKECTBO APXWUTEKTYp: HWCKYCCTBEHHBIE HEHPOHHBIE CETH
(mepcenTpoHbI, KOTHUTPOHBI, CAMOOPTAHM3YIOIIHNECS KAapThl, ACCOIMATHBHYIO
MaMATh U Ap.), TEHETHIECKUE AJITOPUTMBI, 3BOJTIONMOHHBIC AJITOPUTMBI M T.II.
MHorue »snemMeHThl 3THMX KOHCTPYKLMM HOCAT HBPUCTHYECKHMM XapakTep H
OCHOBAaHbI HAa HWIEIX HMMHTALIMKA 3aKOHOB MPUPOABI W mo3HaHusa. OXHUM W3
3¢} PEeKTUBHBIX AITOPUTMOB TAKOTO poja ABJSAETCA reHetrdecknd. OH majiek oT
TOYHBIX (POPMATBHBIX KOHCTPYKIIAM, HO OTIWYACTCA YIUBHTEIBHON OBICTPOTOU
MMOMCKA ONTHUMAIBHBIX PEIICHHWH, OCOOEHHO B MHOTOMEPHBIX MHPOCTPAHCTBAX.
HNHorma oH sBIIAeTCA €AMHCTBEHHOM AalbTEPHATHBOM TEepeOOpHBIM MeToaam
pELICHHA 337129 ¥ UMEET HAWITYUlINe XapaKTePUCTAKH 1O COOTHOIICHUIO «IIeHA—
KAadeCcTBO». B SKOHOMHYECKHX M COIMAIIBHBIX 334a9aX [eIeBble (PYHKIIMH MOTYT
OBITh KaK YTOJHO CIIOKHBIMU (HETMHEWHBIMH, MHOTOAKCTPEMAIBHBIMA W T.J.).
[Ipu 5TOM cTaHmapTHBIE METOABI PAOOTAIOT TIIOXO M YACTO BOOOMIE HE TIO3BOJISIOT
HAWTH ONTUMAJIBHOE PEIICHUE.

PaccmotpuM  3amady  ONTUMANBHOTO — PACHpPEeNENCHUS  WHBECTHIIHM.
JlonyctuM, HY:KHO pacnpeaenuth kanuTtan R mexay N mpoektamu Tak, 4TOObBI
4epes 3aJaHHOE BPEeMsI ITOJTYYUTh MAKCUMAITBHYIO CyMMapHYIO TTPUOBLTH (TIesieBast
(dyHKIMS ), 3aBUCAIILYIO OT HHBECTHIIMM B IPOEKTHI (mmapameTpsl). IHBeCTHIINT He
JOJKHBI OBITh CIIMIIKOM OONbIIUME (HedeTkoe orpanwdeHue). [Ipeacrasum
MPOEKT B BHUAC XPOMOCOMBI, 3HAYEHHWEM KOTOPOM SBISIOTCS WHBECTHIIMH (B
ABOMYHOM 3armcy). CliyqaiiHbIM 00pa3oM M3MEHUM OJWH OWT (T€H) XPOMOCOMBI
(cTangapTHas MyTalys ). BBITTOTHUM CKpeIIMBaHUE, HANPUMED, OOBETMHUM 4acTH
(c OmMHAKOBHIMH HOMEpPAMH) Pa3HBIX XpoMocoM. [Ipu MyTarmsax ¥ CKpeIMBaHUH
MOTYT TIOJTy4aThCss KOMOWHALMH, JUTA PEaTU3alMHA KOTOPBIX TPEeOyeTCs KarmmuTasl
Oonpme WM MeHbie R, mosToMy OanaHcoBOe cooTHOmeHHe R=const MOKHO
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WCITOJIB30BATh B KA4€CTBE KPUTECPHS HSBOJIIOIMU. OCOOM C HApPYIICHHEM STOTO
Oanmanca BeiMHparoT. [lorpemHocTh MeTOda SABIAETCA ILIATOM 32 CKOPOCTH
pemrenwns. [lonHbIi mepedbop BCEX BAPUAHTOB (TS JTHHHBIX XPOMOCOM C YHUCIIOM
paspsaa0B Oobine 256) HepeannsyeM Ha npakTuke [3].

YcnoBus, npemonpenesonue HeoOX0OAUMOCTh UCTTONIb30BAHUS METOI0B
MATKHAX BBIYMCIEHHUM, MOKHO OMMWCATh TaK: KaY€CTBEHHBIM XapaKTep MCXOJHOMU
vH(OPMAIMK, ONKCHIBAEMBIA C MOMOIIBIO SKOHOMHYECKAX W COIMATBHBIX
MapaMeTpoB; OTCYTCTBME JOCTATOYHO TIPEACTABUTEIBHBIX H JTOCTOBEPHBIX
CBEACHUM MO  XapaKTepUCTHKAM  OOBEKTAa  WCCIEAOBAHMS;  OOJbIIas
HEOIIPEACICHHOCTh MCXOJHBIX JaHHBIX; OTCYTCTBHE HYETKOTO TIPEAMETHOTO
OTMCAHMSA ¥ MATEMATHYECKOHN (pOpMaTH3aIIMK MPEAMETA YIIPABICHUS ; HETOCTATOK
BPEMEHU M CPEICTB T UCCIEAOBAHMS C MPUMEHEHEM (DOPMATBHBIX MOJIETICH.

TexXHOIOTMM MATKUX BBIYMCICHWN TO3BOJIAIOT MOJEIMPOBATH JUHAMHKY
CIOKHBIX SKOHOMHMYECKHMX CHCTEM C TOYHO HE M3BECTHBIMHU HEIIMHEHHBIMU
CBA3SIMHM M HEKOJIIMYECTBEHHBIMHU (KadecTBeHHbIMH) (pakTopamu. OmHuM W3
MPEACTABUTENIEH MATKAX BBIYMCICHUN ABIAIOTCA HEWpoHHBIE ceTu. OHHM
MTO3BOJIAIOT KOHCTPYHPOBATH MOJIETH MIPAKTHIECKH JTFOOOM CIOKHOCTH, C JIFOOBIM
YHCJIOM BXOJIOB, BBIXOJOB M CKPBITHIX 3J1€MEHTOB. IMEHHO CKPBITBIE 3JIEMEHTHI
CETH TO3BOJISIIOT YYECTh HESIBHBIC CBA3W M OCYIIECTBHUTH OOJIEe PEaNTMCTHIHBIN
aHaJIU3 CI0KHOM CHUCTEMBI.

[lo namemy MHEHMIO, HEWpPOCETEBas MOJEIb MOXKET CTaTh OCHOBOH
WH(OPMAITMOHHON CHUCTEMBI MPOTHO3a OKyINaeMocTh WHBecTHIMM. [loaroToeka
WCXOJHBIX JAHHBIX IS JAHHOW WH(OPMAIIMOHHOW CHCTEMBI WUTPAET BAXKHYIO
poiib. IMeroruecs faHHbIC JAJICKO HE 00bEKTUBHBI («3aITyMIICHBD? ), 9TO CBI3aHO
C MHOKECTBOM MPOTHBOPEYUBHIX (PAKTOPOB — OT JIOKATBHBIX LEJEH MOYICHHUS
MAaKCUMAIBHOW TIPUOBLTH MPEANPUHAMATEIFCKAMH CTPYKTypaMy IO TEKyIIeH
00IIeT0Cy TApCTBEHHOM YKOHOMUYECKOM MOMUTHKH. [losToMy mins popmupoBanus
vH(}pOpMAaTHBHOM 0a3bI JAHHBIX TPEOYETCS MIPUBJICIESHUE HE TOIHKO OUITHATHHBIX
MAHHBIX, HO ¥ JOTOJHHUTEIbHBIX AIbTEPHATHBHBIX METOJOB  OICHKH
SKOHOMHWYECKOW CUTYAIlMH 32 NPEIbIAyIIne meproasl Bpemenn. Ha Ham B3rmsa, B
TEPBYIO OYEPeIb, — 3TO OMPOCHBIE, SKCIIEPTHBIE Y MHTEPIOIAIMOHHBIE METOMIBI,
OIMPOKO  HWCTOJIB3YEMBIE  KPYITHBIMA ~ KOHCAJITHHTOBBIMHU  KOMITAHHAMMU.
Hcnonp30BaHME TaKWX METONOB CBA3aHO C CYHIECTBEHHBIMHM 3aTpaTamMu
(PMHAHCOBBIX M MHTEIUICKTYAIbHBIX PECYPCOB M BBIXOJUT 32 PAMKH HACTOSIICH

paboThL.
CoBpeMeHHBIE TEXHOJOTHHA (OPMHPYIOT HHOM KIACC HKOHOMHYECKHX
areHToB — WH(OPMAIMOHHOTO TMOCPEAHHMKA, OOSCICUYMUBAIOIIETO YIIPABICHUE

WH(OPMAIIMOHHBIMU TOTOKAMH MEXKAy MOJb30BATEIIMHA, B TOM YHCIE — OT

MPOU3BOIUTENS K MOTPeOUTENIO U 00paTHO. MHbOopMaImoHHOe MOCPeIHUIESCTBO

MIPUBEJIO HE TOJIBKO K IMEPEPACTIPEACIICHHIO TTPUOBLTA MEXK Y UTPOKAMH PHIHKA, HO

¥ c(hopMHUPOBAITIO HOBBIH BH YKOHOMHYECKOU Onepanuu — mokymnka gosepus. [Ipu

3TOM OOBEKTOM MEPENPONAKH CTAHOBHUTCS JIOBEPHE, KOTOPOE KOHKPETHBIN

TTOJTB30BATEITh UCTIBITHIBAET K MEXaHU3MaM HH(POPMALTHOHHOTO TTOCPETHAIESCTBA —
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MTOMCKOBBIM CHUCTEMAaM, MPOTyKTOBBIM 0030paM, CIEUATH3UPOBAHHBIM TPYyTIIIaM
B COIMABHBIX ceTax W np. Llmdposoe noBepue — 3TO OTHOIICHHWE MENKIY
YEJIOBEKOM W ABTOHOMHBIM HMHTEUICKTYAIbHBIM areHTOM, CYIIECTBYIOIIAM B
1 poBoOW cpejie, MPU KOTOPOM YEJIOBEK IOBEPSAET areHTY YIOBICTBOPEHHUE CBOMX
MTOBCETHEBHBIX MOTPEOHOCTEN 3a CUET COBEPIIEHUS OT €r0 UMEHHU M 32 €ro CYeT
caenok B mudposoi cpeae [1].

CrienmaabHBI areHT MOXKET OBITh PEaTu30BaH B BHJE «IIEPCOHATBHOW
ra3eTel», OTCICKHBAIOMICH  HOBBIE  JOKYMEHTHI B  COOTBETCTBHH  C
MPEAMOYTCHUAMHU MOJTb30BaTe 1. CHCTEMY MOYKHO TTIOCTOSTHHO 00y4aTh, yKa3bIBas
e¥, Kakhe JOKYMEHTBI TIOJIXOJIAT IO TeME, 4 KaKUE HET.

AHanoru4Has CUCTeMa, HampuMep, pa3BepHyTa kommanwen InfoArt B
KadyecTBe OCHOBBI CiyxObl 1Post. [lpu »TOM coBceM He 00s3aTE€NbHO, YTOOBI
areHThl paboTay Ha KIIMEeHTaX. MX MOKHO MCTIONTh30BaTh HA YCIOBUIX «APEHIBD.
B npuHOmMne areHTa MOXXKHO HWCHOJB30BATH W JUIS ITyOJIMKAIMH WH(OPMALIHH,
pactpoCcTpaHssi COOOIMICHHE O TeMe HOBOTO JOKYMEHTA IO CETH HEHTPATbHBIX
cepepoB. Cucrema paboTaeT MOCTOSHHO, TMOMIEPIKHUBAs AKTyaIbHOCTH BCETO
oobema wuH(popmanmu HMHTepHEeTa 3a CYET HWHACKCUPOBAHHS B PCalbHOM
BPEMEHMY.

CrienmaabHBIN areHT MPOCMATPHUBACT COJIEPIKAMOE CTPAHHMII, HA KOTOPBIC
3aXOJWT TIOJIb30BATENIb, CUYWUTHIBACT C HHUX WH(POPMAIMIO W TIOMEIAET B
MEPCOHATBHYIO 0a3y 3HAHHM IOJB30BATENIsI, B KOTOPOW HA BEPXHUX YPOBHAX
BOCCTAHABJIMBAIOTCA €r0 OCHOBHBIE WHTEPECHl W TpemmoudreHus. Hcmonb3ys
MEPCOHATBHYIO 0a3y 3HAHWM, areHThI MOTYT aBTOMATHYECKH COOHMpATh HOBYIO
vH(OpPMAIHIO, OTBEYAIOIIYIO MHTepecaM moJib3oBarens. [lepconuduimmpopanHas
¢unbTpanms TO3BOJIET ABTOMATHYECKHA BBIOPATh TOJNBKO Ty WH(OPMALHIO,
KOTOpasi MOJKET OKa3aTbCsi WHTEPECHOW. ACCOIMATHBHAsA CETh HApAdy CO
CTAaHIAPTHBIMH PyOPHUKAMH MOKET HWCITOJIb30BATHCS I HABUTALMH 1O Oase.
CucreMa MOXKET «HE BBINYCKaTh» WM «HE BITyCKaTh» COOOINEHMA, T.€.
MPEAOTBPAIACT YTCUKYy KOH(pUACHIMATbHOW uHpopmaruu. PasOneHue cetn Ha
MOJICETH TMPOU3BOAUT ABTOMATHYECKYIO TAaKCOHOMHMIO MHOJKECTBA TEKCTOB IIO
pyOpuKam.

[loBenenue mokymarenss B MOMEHT aHaIW3a WH(POPMALMKA W TIPUHATHS
PELICHHS TaKXKe SIBJSIETCS LEHHOW WH(OpMaLmen, KOTOPYyo WH(POPMAITMOHHBIN
MOCPETHUK COOMpaeT, a MPOJABell MOKyMaeT KaK BaXKHBIM WH(OPMAIMOHHBIN
pecypc. Co BpemeHeM 00beM HHPOpPMAIIMK O TMONB30BATENIC, B YACTHOCTA — O
MOTCHIIMAJILHOM TOKYyTIATeNNe, COOMpaeMbld WH(POPMALMOHHBIM TTOCPETHUKOM,
BBIpPAcTaeT 10 00beMa, JOCTATOYHOTO AT (POPMUPOBAHHS aBTOHOMHOW MOJETH
MOKYTIATesA, JOCTATOYHO TOAPOOHOW JUIsi TOrO, 4YTOOBI TPEABOCXHUIIATH
MOTPEOHOCTh TIOKyMHaTelisi, C OJHOM CTOPOHBI, W JOCTATOYHO HAACIKHO
MPEICKA3bIBATh €€ M ITPOJABLA, C APYTOM.

Y cunusaronieecss POHUKHOBEHUE UH(POPMAIIMOHHBIX TEXHOJIOTHIA BO BCE
HOBBIE W HOBbIe cdepsl Ou3Heca Bie4eT 3a Cco00M (yHIAMEHTAIbHBIC
CTPYKTYpHbIE W3MEHECHHS W B JPYyTMX OTpacisax JKOHOMUKH. [lpm sTom
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W3MEHSIOTCS HE TOJBKO OTHEIbHBIC MapaMeTPhl SIKOHOMHUYECKOW CHCTEMBI, HO U
o0mui mMexaHusMm ee¢ (pyHKImoHupoBaHwsa. Hambosiee BakKHBIM U OOBEKTHBHO
HEW30€KHBIM CTPYKTYPHBIM H3MEHEHHUEM SIBISETCS PEOpPraHM3alUs MEXaHH3Ma
B3aUMOJCHCTBHS OOBEKTOB HSKOHOMHMYECKOHW CHCTEMbI. Bripaskaetcs 53To,
HAllpUMep, B ONTHUMH3ALMA KAHAJIOB TOBAPOABMIKCHMS (JIOTUCTHKA H JIp.),
YCTPAHEHHUH «IAPA3UTHICCKUX» TMOCPEIHUISCKAX BUIAOB OWM3HECA, MOABIICHUH
HOBBIX «CEPBHCHBIX» ITOCPEIHUYCCKUX CTPYKTYP, COKPAIMEHUU «PACCTOSHUI
MEXAY TMOTPEOUTENSIMA W MNPOU3BOAUTEISIMH, JIMKBUAALMHN ITPOMEKY TOUHBIX
($yHKIMM BHYTPH KOMITAHHAM | JIp.

MOKHO TIPEIITONIOKUTh, HYTO, «IJIEKTPOHHAS» KOMMEPIHS BBITECHHT
cpeaHee 3BeHO Om3Heca (IUCTPUOBIOTOPOB), KOTOPHIC CETOAHS WIPAOT BAKHYIO
poJiIb B JOBENCHWHM BCEX BHUAOB MPOMYKIMH [0 KOHEYHOTO TIOJB30BATEIIS.
CymiecTBylOT Cepbe3HBIE OCHOBAHHMA MpPEANojaraTb, 4YTO JIMKBAJAITUS
MMPOMEKYTOYHBIX 3BEHHEB TIPUBEAECT K PAa3MBIBAHHIO TPAHUL] MENKIY
TPAIWLIMOHHBIMM  OTPACIsIMH HSKOHOMHMKH M OTPAaciIsIMH, CBSI3aHHBIMHA C
WH(OPMAITMOHHBIMU TEXHOJOTHAMH. JIMKBHIAIIMS NPOMEIKYTOYHBIX 3BEHBEB,
KOTOpass  MNPOUCXOJUT B  HACTOAMEE BpeMs Cpead  mOoTpedutenci
WH(OPMAIMOHHBIX TEXHOJOTHM, BBI3OBET AHAJOTWYHBIA TIPOLECC W CPEau
MTOCTABIIMKOB MPOTPAMMHBIX MPOIYKTOB U T.J.

Mexny cermentamMu noteHuuanbHoro UWT-pplHKa ¥ mporHozom
«peanbHOT0» PBHIHKA MPOUCXOAHUT 3PPEKT HATOKECHHS, KOTOPHIM B Oyaymiem
OyZeT ornpeAensaTh PHIHOYHYIO KOHBIOHKTYPY.

He menee BaxkHOUM 3amaveit OmsHeca sBsieTcss OopbOa 3a mokymnartens. B
Poccum mmpoko pacnpoctpaHeHa cucTEMa YNPABICHUS B3aUMOOTHOIICHHUSIMH C
kmneHtamu  (CRM) — mporpamMmmHoe obecriedeHHWe il OpraHHM3allvM,
MPEeIHA3HAYEHHOE I  AaBTOMATH3AIMM  CTPATeTMH  B3aUMOJCWUCTBHUS  C
3aKa3dyMKaMH (KIIMEHTAMW), B YAaCTHOCTH, JUIA TIOBBIICHHUS YPOBHS MPOJAK,
ONTAMHM3AIMM MAPKETHHTa W YJIYYIICHHA OOCTYKWBAHHUA KIUCHTOB ITyTEM
coxpaHeHuss WHPOpPMAIMKA O KIIMEHTAaX W WCTOPUH B3aMMOOTHOIICHUNA C HUMH,
YCTAHOBIICHUS W YIYYIICHUs OW3HEC-TIPOIECCOB M TIOCIICAYIOMIETO aHaIu3a
pe3ynbpTatoB. OQHAKO MAPKETOJIOTH CTABAT MEpel YICHBIMH HOBBIC 3ada9M. Kak
HanOOJIee TOYHO OICHUTHh PEAKIUIO MOTPEOUTEs HA JAHHBIM NMPOAYKT M KaKhe
METOJIbI MOKHO IPUMEHHMTH ISl BO3ACHUCTBHUS HA €T0 PEIICHUS.

Ecnu wmetompl HeEMpOMapKeTHMHra, MO3BOJIAIONIME ITPOTHO3UPOBATH
pEeIICHHUs dYelNOBEKAa IO AaKTUBHOCTH OMNpPEACICHHBIX YYacTKOB  MO3ra,
peructpupyembix ®MPT, noka emne He BBIIIIN 3a OPESibl 1a00PATOPU i UMEET
HEMaJO BParoB, TO MOJEIMPOBAHWE NPHHATHS PEIICHUH KIWEHTa IIHPOKO
nccienyercs [4].

PaccMmoTpenHbIe BbINIE MPUMEPHI MMOKA3BIBAIOT, 9TO 4-5 TEXHOJIOTHYECKas
PEBOITIOIMS COYETACT B ce0€ KaK HOBBIE METOIBI PEIICHHS 3a4a9 ONTHUMH3AIINH,
TaK ¥ HOBBIE TIOJIX0/IbI K OM3HEC-B3aumMoaercTeuio. C 0HOM CTOPOHBI, ITM(POBHIC
TEXHOJIOTMM WCKIIOYAIOT JIMIIHAX WIPOKOB B IIEMOYKE MPOU3BOIUTENH —
MOKYyTaTelb, C APYTrOW CTOPOHBI B CHUTYallMHA M30bITKA HHPOPMALIMHA TIPUBOJIUAT K
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HEOOXOIMMOCTH B yCIIyraX KOHCAITHHTA. JTH YCIYTH MOTYT NPEIOCTABIATHCS
KOMITBIOTEPHBIMA CHCTEMAaMH B PEXKUME PealbHOTO BpeMeHrn. (OmHAKO OTCIOaa
HE CIIEyeT, YTO YeJIOBEKAa 3aMEHWUT KOMIMBIOTEPHAs IPOorpaMMa — OHA TOJBKO
WHCTPYMEHT B €ro pyKax, HO JUIS BBDKHBAHUS B COBPEMEHHOM O€3:KaTOCTHOM
PBIHOYHOM SKOHOMHKE TPEWICPHI, AaHAIWTHKA MW MAapKETOJOTH JIOJDKHBI OBITh
XOPOIIO BOOPYIKEHBI.

3akmrouenne

[udposmzamms OM3HECa 3HAYUTEIIBHO MEHAET KOHKYPEHTHYIO CpPeIy BCeX
oTpacied. BoNbIIMHCTBO OTpacier yike 3arpoHyTO LU(PPOBHU3ALMEH WU
HaxOJMTCS B O’KHIAHUH €€ CKOPEUIIIETO BO3AEHCTBHA, HEKOTOPHIE KOMITAHUH YIKE
CMOTJTH aJaNTHPOBATH COOCTBEHHBIE OM3HEC-MOJIEIH K MTOAX01aM IU(POBU3ALINH.

@®opmupoBaHHE TNPUHIMUITMATHFHO HOBBIX OHW3HEC-MoOJeNed W Ou3Hec-
MPOIIECCOB, CO3AaHWE WHHOBALMOHHBIX NPOJYKTOB M YCIYT TPOUCXOJWAT Ha
MPOTSHKEHUM HECKOJIBKMX JIET aKTUBHO HMCTOJNB3Yd TPH 3TOM TEXHOJIOTHH,
mmupposort  Tpanchopmammu.  CBOEBPEMEHHO  «TPaHCHOPMHPOBABIIUECS)
MPEANPHUATHS HE TONBKO OCTAaBAT MO3aJAM KOHKYPEHTOB Ha YK€ CYIIECTBYIOIIHAX
PBIHKAX, HO ¥ CO3/1a/TyT HOBBIE, paHEe HEAOCTYITHBIE TIPOTYKTHI U YCITYTH.
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MOJIEJIMPOBAHUE B BOEHHOI C®EPE HA SI3bIKE ARCHIMATE

OuennBaercsi MpUMEHNMOCTH si3bika ArchiMateB BoeHHO# chepe. AHanuzupyercs
ucrnonbp3oBanue si3bika ArchiMate mist oOnmacreli BOEHHOH cCdepbl, aHAJOTHYHBIX
rpaXmaHcKuM, W Ui cnenupuyeckux obnmacteli BOEGHHOW cdepbl - BOEHHOE
npoTuBoOOpCTBO, OOEBBIE neicTBUsA, OoeBble cucTeMbl. llpuBomsATcs nBa mNpHMeEpa:
¢bparMeHT MoAEIN MPOTUBOOOPCTBYIOIINX KOATULMHA B CHPUHCKOM BOEHHO-MOJUTHIECKOM
KOH(pIMKTE U PparMeHT MOAETN POCCUNCKUX YAAPHBIX OOEBBIX CHCTEM, AEHCTBOBABLINX B
Cupun. IlepBblii (parMeHT WUIIOCTPUPYET MOAEIHPOBAHUE CHCTEM CO  CIIOXKHOM
CTPYKTYpOHl W MOIENUPOBAaHHE M3MEHEHHI B MO3ULIUK OJHOIO M3 AKTHBHBIX YYACTHHUKOB
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koanunuu. Bo BTopoM (hparMeHTe MOASIUPYIOTCS KITFOUEBOH KOMIIOHEHT OOEBOM CUCTEMBI,
BbIOOp BapuaHTa GOpMUpOBaHHUs OOEBOI CHCTEMBI M MPOLIECC BBITIOJIHEHUS OOEBOH 3a1a4H.
Jlenaercs BBIBOA O NPUMEHHUMOCTH sI3bIKa BO MHOTHX OOJacTsSX BOEHHOHW cdepsl.
Pexomennyercs ucrosp3oBath si3blk ArchiMate B BOGHHOM cpepe AJist MOBBILIEHUS KaueCTBa

KOMMYHHUKaLUH.
KIIOYEBBIE (CJIOBA:  wmonenupoBaHuwe, BOeHHass  cdepa, BOEHHOE
npoTHBOOOPCTBO, OOEBbIe cuCTEMBI, OoeBBIE NeficTBys, archimate.

BBenenue

ArchiMate — rpadudeckuii S3bIK MOJCIUPOBAHUSA, COACPKAIIHK HAOOP
MTOHATHH (3JIEMEHTOB W OTHOINEHWH) T ONMCAHWSA, aHATN3a U KOMMYHHKAITAH
3aMHTEPECOBAHHBIX CTOPOH OTHOCHUTEIHFHO MEHSIOIIHUXCS BO BPEMEHHU aAPXUTEKTYP
PA3HOTO POJia CUCTEM M CBSI3aHHBIX C HUMH Pa3JIMIHBIX HHTEPECOB M mpodiem [1,
2].

B rpaxxnanckoi cdepe (rocyaapcTBEHHbIC OpraHU3aMl U KOMMEPYSCKUH
CEKTOP) HAKOIUICH OOJIBIIIOW OMBIT MOACIUPOBaHUS Ha s3bike ArchiMate, HO B
BOCHHOM cepe MPUMEHEHHUE SI3bIKA TOJTHKO HAYMHACTCS.

[TosicHuM, 9TO TIOHMMAETCS MOJI TSPMHUHOM «BOEHHas cdepa». ITo obmiee
TTOHATHE, U OHO BKITFOYACT TAKKUE TEMBI, KaK:

e Merompl, crtocoOb! U GOPMBI IPUMEHEHUS] BOOPYKSHHBIX CHIT;
O06nuk, 60eBOM COCTaB, CTPYKTYPa M YUCIICHHOCTh BOOPYKEHHBIX CHIT;
BoopyskeHnue, BOGHHAs U CrieMaIbHas TEXHHKA;
['ocymapcTBeHHas mporpamma BOOPY>KEHUS
BoeHnHnas Hayka W UCCIIeIOBAHUS;
[pyrue TeMbl.

3HaunTeNbHAS YacTh PadOT, OCYIIECTBIsEMas IO YKA3aHHBIM TEMaM,
aHayorudHa padoTam, BBIONHAEMBIM B TPAXKAAHCKUX oTpacisx. Hampumep,
VIPABJICHYECKUE MMOAXOAbl W TEXHOJOTHH IO OIPEHCICHUIO TPHOPUTETOB H
OOOCHOBAaHHMIO WHBECTHLIMM, TO pPa3pabdOTKe HOBBIX TPOIYKTOB W YCIYT
WCITOJIB3YIOTCSI B TAKUX 00JIACTAX BOSHHOM C(ephl, KaK pa3BUTHE BOOPYKCHHUH U
BOCHHOW TEXHHKH, (JOPMHUPOBAHWE M peanm3anys | ocyqapcTBeHHOM MpOrpaMMBbl
BOOPY’KCHHS.

Ho ArchiMate nemecooOpazHO WCIOJIB30BATh W B TPHUCYIIHX TOJBKO
BOSHHOM chepe 00IacTIX, TAKUX KaK MOJACTUPOBAHIE BOCHHOTO TTPOTUBOOOPCTBA,
00EBBIX NEHCTBUM U OOEBBIX CUCTEM.

ITokaxxem »TO Ha ABYX IpuMepax. B mepBoMm mpumepe paccMaTpuBaeTcs
¢parMeHT MOAENTHM TPOTHBOOOPCTBA ABYX KOAJTWIMH, NEHCTBOBABIIMX «32» W
«IPOTHBY CUPUHUCKOTO MPABUTEIHCTBA B BOCHHO-TIOIMTHYECKOM KOoH(pIMKTE. BO
BTOPOM TMPUMEPE paccMaTpuBaeTcs (ParMeHT MOACITA POCCHHCKUX YIapHBIX
00eBbIX cHCTeM, AeicTBOBABIUX B CHUPHM.

[lepen paccMoTpeHrEM TIPUMEPOB OTMETHM CIICIYFOIIEE:

e Mogenu NoCTPOSHBI HA OCHOBE JAHHBIX U3 OTKPBITHIX UCTOYHHUKOB;
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* Mogenb BO BTOPOM MpuUMepe HOCUT Yy4yebHbI xapakTep (YKasblBarOTCH
YC/IOBHble [aTbl M BpPeMs, YC/IOBHOE KO/MYeCTBO 00eBOM TEXHUKMU,
YC/I0BHblE pailoHbl 60€eBbIX AEACTBUIA 1 T.N.). HEKOTOPbIe NPeLNOIOXKEHNUS
N pelleHns, NPUHATbIE MPU MOALeNUpoBaHUM G0eBbIX CUCTEM, MoAnexar
Aa/ibHeLeMy 06CYXKAEHUIO U YTOUHEHWNIO;

e [na cos3gaHus Mofenen NpPUMEHSETCS CTaHAapTHas HoTauusa A3blka
ArchiMate® 3.0.1 Specification [1];

* Mogenu Ha a3bike ArchiMate 0THOCATCS K 3HAKOBbIM MOZENSAM, KOTOpbIe B
obuem cnyyae (OPMUPYHOTCA MOCPEACTBOM COYETaHUSA TrpauyecKux,
TEKCTOBbIX M MaTemaTUyecKnx cpeacts [3].

Mpumep —MogennpoBaHue BOEHHOTo NnpoTnsobopcTBa (parMeHT)

B mMogenu 4Byx NpoTuBO6OPCTBYOLWMX B CUpUM KOASIMLMIA aHaNN3npyeTCs
CTPYKTypa W UeNn KOoaMUUA, pofiv U MOBefeHMEe K/IYEBbIX YYaCTHUKOB Ha
OCHOBHbIX 3Tanax KoHMnKTa [4-6].

Y Koannumm «Arpeccopbl» 6bl1a 4OCTaToOuHO NpuyyaanBas CTpyKTypa (Cm.
Puc. 1). BHyTpyM 3TOM KOanMUUW €e YYaCTHUKM BXOAMNN B pasinyHble
00benHeHns. MaTpellkoobpasHasa CTPYKTypa Koanmuum npeacraBnserca C
MOMOLLbIO 3/IEMEHTa «TPYNnMPoBKa» 1 codeTaHus ABYX CNOCO60B NpeLCcTaBNeHNs
MPUHAAIEXXHOCTH yyacTHMKA  pasHbIM 00beMHEHNAM. Hanpuwmep,
npuHagnexHocts CBoboagHoin cupuiickoin apmumn (CCA) anbsiHCY TEpPOPUCTOB
yKa3blBaeTCA  Crnoco60M  B/OXKEHUS,, a MNPUHALNEXHOCTb  NnbepanbHo -
npo3anagHon gpakumu Bo rnase ¢ CLLUA - SBHO, OTHOLWEHMEM «00beANHEHMEY
(cTpenka c poM60BUAHBIM KOHL,OM).

PucyHok 9. CTpyKTypa Koanuuun «Arpeccopbi»

I‘Ip|/||v|ep TprI,I/II/I MOKa3blBa€T MOCTENMEHHbIE, HO CYLLECTBEHHbIE NSMEHEHNA
no3uumMnM 3TON CTpaHbl B KOH(MKTe. Ecnv Ha nepBom 3tane (C MOMeHTa
BCTYNNeHna Poccum B KOHPAUKT) Typuma COTpyaHMYana ¢ Teppopuctamu, 1o Ha
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BTOPOM 3Tane OHa Yy4yacTBOBasla B OCBOOOXAEHWW OT TeppopuUCTOB psAja
CUPUIACKNX TOPOLOB, a Ha TPETbEM 3Tare cTajna NapTHeEPOM MUPHOro npouecca B
ActaHe (cM. Puc. 2). [Ona mofenupoBaHMA 3TOM 3BOMIOUUW BO BPEMEHMU
NCMOMb3YIOTCA 3/IEMEHTbI «COBbITUE» U «MNATO». DNEMEHT «COObITUE» YKa3blBaeT
Ha BPEMEHHbIe TOUKWN, 3NIEMEHT «M1aTo» BKAKOYAET NepeyeHb M3MEHSOLWMNXCS BO
BPEMEHM posient U aencTeunin Typuun.

MpuBefEeHHbIA MOAENN WNNIOCTPUPYET MOAENMPOBaHME CUCTEM  CO
CMIOXHOW CTPYKTYypoh (cMm. Puc. 1) n mMofennpoBaHue W3MEHEHWIn O4HON u3
KOMMOHEHT 3TOM CUCTEMbI (CM. Puc. 2).

PucyHok 10. 9Bonwouns poner n nosegeHns Typuumn B KOHDINKTe

Mpumep - MogennpoBaHune 60eBbIX CUCTEM (DpParmMeHT)

Bo (pparmeHTe mMogenu poccuUnckMx ypapHbix 60eBbix cuctem (YBC),
[encTeoBaBLLMX B Cupumn, Mogenvpytotca paboTsl no gpopmuposanmio YBC u ee
(PYHKUMOHMPOBAHME HA BPEMEHHOM OTpe3ke OT MOMEeHTa NnoslyyeHus npukasa go
3aBepLUeHmns BbIMOMHEHNUA 60EBON 3a4aun.

B koHue 2015 roga 6b110 NPUHATO peLLeHre 0 POPMUPOBAHUN HECKOSTIbKUX
YBC pna YHUUTOXEHUS BaXKHbIX OOBEKTOB TEPPOPUCTOB B psAge MNPOBMHLMN
Cupun [7-15]. OgHa u3 YBC (ycnosHoe Ha3eaHue YBC-PY) Bkntovana rpynny u3
[BYX CBEPX3BYKOBbIX CTpaTernyeckmx 6omM6apaMpoBLLMKOB-pakeTOHOCUEB Ty-
160 c¢ KpbinatbiMuM paketamm X-101. Ha pucyHke 3 MokKasaHO LWTaTHOe
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KONM4YecTBO KpblnaTblix pakeT (KP) B Kaxoi nyckosow yctaHoBke Ty-160 (ro 6
KP), HO npv nnaHnpoBaHuUM 60eBbIX AeACTBUNIA MOTYT paccCMaTpuBaThCs 1 apyrve
BapvaHTbl. Hanpumep, BapuaHT COKpalieHua Konmyectsa KP Ha faBe TpeTtun ans
[JOMONHUTENIbHOM 3anpaBKn pakeToHOoCLa TOM/IMBOM, YTO MO3BOJISAET 0O60MTUCH
Mpu BbIMOSIHEHU 60EBO 3afja4M TONIbKO O4HOW 403anpaBKOoi B BO34YXE U OLHUM
camMo/IeTOM-3anpaBLLKOM, UK BapuaHT COKpalleHua Konunyectsa KP Ha TpeTs,
NP KOTOPOM HeoOXOAUMbI [ABe A03anpaBkuM B BO3gyXe M TpebyeTca OAMH
camoseT-3anpasLwmk (cMm. Puc. 4).

Ty-160 n KP mogenupyrtoTca 31eMEeHTOM «Y3e/», 3KUMaX - 3/1eMeHTOM
«BM3HEC-MCNOJTHMUTENb» U MYCKOBas yCTAHOBKA - 3/1EMEHTOM «NPOM3BOLCTBEHHAS

NH(PACTPYKTYypa».

PucyHok 12. Bbi6op BapuaHTa OCHalleHHOCTM Ty-160

MoKaxxeM BO3MOXXHOCTM A3blka AN MOLENNPOBaHUSA  ANHAMUYHBIX
npoueccoB. [ns 3TOro npuBefAeM C/I0BECHOE OMNUCaHWe BbIMO/HEHMSA 60eBOW
3aga4un YBC-PY u ero rpagmyeckoe npegcrasneHme (cm. Puc. 5-7).

"pynna Ty-160 B3neTtena ¢ aspoapoma OneHbs (MypmaHckas 06nacTb) [7-
15]. MepBbli1 3Tan BbINOAHEHUA 6OEBOI 3afayun BKAKOYaN Noneét rpynnsl Ty-160
Haf bapeHueBbiM 1 HopBeXCKUmM Mopsamu (cm. Puc. 5).

Ha BTOpOM 3Tane pakeToHOCLbl 060rHynn Benvkobputanuio, ®paHumio,
Vcnanutio, MopTyranuio 1 nponetenn Hag Mubpantapckum nponveom. Bpaonb
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BenukobputaHun rpynny Ty-160 conpoBoxgjann wuctpebutenn «TandyH»
KoponeBckux BBC, koTopble B3neTenun ¢ asmabasbl B LLUoTnangum (cm. Puc. 6).

Ha TpeTbem 3Tane B pailioHe [mbpantapa Oblna npoBefeHa nepBas
[lo3anpaBka B Bo3ayxe. [anee, BbIMOMHUB MYCKM KpblnaTbiX pakeT X-101 B
3aflaHHOM pailoHe CpeausemHoro mops, rpynna Ty-160 nponetena Haf Mpakom
n VpaHom, npoBsena BTOpPYK Ao3anpaBky Hafg Kacnuilckum mopem u
npusemnnnacb Ha aspogpome SHrensc (CapatoBckas 06nactb) (cM. Puc. 7).

[eincTBns 60eBOI CUCTEMbI B TEYEHME MONETa MOAEIMPYIOTCA 3/1EMEHTOM
«B3aMMOLENCTBMEY, a’3poApoMbl - 3N1eMeHTOM «MPON3BOACTBEHHAS
NHPPaCTPYKTypa», CTPaHbl WU PariOHbl - 3/IEMEHTOM «M/OWAAKa», K/YeBble
MOMEHTbI - 3/IEMEHTOM «COObLITUEY.

CpaBHeHwWe C/I0BECHOM0 onucaHus npolecca BbINOSHEHUS 60eBOW 3afaun
N ero rpaduyeckoro npegcraesneHns Ha ArchiMate nokasbiBaeT, 4TO f3blK
Mo3Bo/ISeT 0TOOPa3nUTb OCHOBHble OCOGEHHOCTWM M napameTpbl npouecca. Mpw
HeoO6XOAMMOCTM BO3MOXHO [OMOMHUTL MOAENb, BK/IKOUMB B Hee, Hanpumep,
paboTy cpeAcTB OOLEKTMBHOINO KOHTPO/A WAM CONPOBOXAEHME PaKeTOHOCLIeB
ncTpedbutenaMmu nNpukpbiTUs uanm nonet KP ¢ MOMeHTa nycka A0 MOMeHTa
nopaXkeHns 3aflaHHOro ob6bekta. CregyeT TakkKe OTMETUTb, 4YTO B A3bIKe
NpeaycMOTPeH MeXaHW3M KacTOMU3auuu: 3fieMeHTaM MOryT ObiTb [06aBfeHbI
aTpubyTbl M 3TO NO3BONAET MO/lyyaTb pacyeTHble MoKasatenn. Hanpumep,
NPOVAeHHOe paccTosHMe, OCTaBLUEecs KOMMYEeCTBO TON/MBA, BPeMs nojjeta u
T.M.

BTopoi npumep UANOCTPUPYET MOLENNPOBAHNE COBPEMEHHbLIX C/IOXHbIX
6oeBbIX cuctem (cMm. Puc. 3), cutyaumm Bbibopa U3 HECKONbKUX BapMaHToB (CM.
Puc. 4) n MmogennpoBaHme AUHAMUYHBIX NPOLECCOB, BOEHHON MH(PACTPYKTYpbI,
reorpauyeckmx paoHoB (cM. Puc. 5-7).

PucyHok 13. [MepBblii 3Tan BbINONHEHNS 60eBO 3afaun YbBC-PY
9



PucyHok 14. BTopoil aTan Bbino/siHeHUst 60eBoit 3ajaun YbC-PY

PucyHok 15. TpeTuii aTan BbINoNHeHUs 60eBol 3agaun YbC-PY
3aknyeHune

Hakon/ieHHbI ONbIT NPUMEHEHNA A3blKa B rPaXXAaHCKOW cjepe roBOpuUT 0
TOM, 4To ArchiMate He06X04MMO aKTMBHO UCMOMb30BaTb B «MUPHBIX» 06/1aCTAX
BOEHHOMI Chepbl, aHANOTUYHBIX TPaKAAHCKAM.

MpuBefeHHbIE NpUMepbl NokasbiBaloT, 4To ArchiMate o6ecneumBaet
MOJeNMpoBaHne HeoBXOAMMbIX KOHCTPYKLMIA Ans «60eBbIX» 061acTell BOEHHOM
chepbl (BOEHHOE MPOTMBOOGOPCTBO, 60EBble CUCTEMbI, GOEBble AEACTBUA) N €ro
LieflecoobpasHo  Mcnosb3oBatb M 3f4ecb.  Hanpumep, npu MepcnekTUBHOM
MNaHMPOBaHUWN BOOPYXXEHHbLIX CU/ WM MOCTPOEHUN C YYeTOM KMEIOLMXCA
orpaHmyeHunin Hanbonee aPPeKTUBHBLIX 60eBbIX cucteM. Mogenu Ha ArchiMate
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coepikar OOJBIIONW MacchB WH(OOPMAIMU O MOJEITUPYEMBIX CYIIHOCTIX
(cuctemax, mporeccax, OOBEKTaX) M MOTYT OBITh XOpOIIeH OCHOBOM IS
MMOCTPOCHUSI UMUTAIIMOHHBIX MOJICIICH.

ArchiMate, mo3BoJISMIOMWI MOIETUPOBATH M BH3Y AJTM3UPOBATH YCTPOUCTBO
(KOHCTPYKIIHIO ) COITMOTEXHUUYECKHUX U TEXHUYECKUX CUCTEM, MOXKET CTaTh OOIIMM
A3BIKOM JUT COTPYAHHMKOB HA PA3IHUYHBIX TOJIKHOCTHBIX TO3MIMAX M Pa3HBIX
npodeccrii B BOCHHOM cepe M IPaKIaHCKUX OTPACIIAX, B3aAUMOICUCTBYIOIIUX C
BOCHHBIMH.

Monmenn wHa  ArchiMate yMeHBIIAIOT BpeMsi  O3HAKOMIICHHA C
WCCJIeTyEeMBIMH BOTIPOCAMH, CHIIKAFOT HEOJHO3HAYHOCTH M CITOCOOCTBYIOT OOJiee
rTyOOKOMY MX MTOHUMAHHIO.

KagecTBO KOMMyHUKAIMH MEXAy JIOJBMH, MEKIy JIIOABMH H
TCXHAYCCKUMH  CUCTEMaMM M MCKAY  TEXHUYCCKHMMH  CHCTEMaMu
(uHTEpOIIEPadCeIbHOCTh HA BCEX YPOBHAX) HMMEET KPUTHYECKOS 3HAYCHHE B
BoeHHOW cdepe. HcnmonszoBanme s3pika ArchiMate coBMecTHO ¢ apyrumu
COBPEMCHHBIMU  YITPABJICHYCCKUMHU MTOIX0TAMH, TEXHOJIOTHAMH u
WHCTPYMEHTAMH CHOCOOCTBYET CYIIECTBEHHOMY TMPOJBIKCHUIO B PCIICHUH
JTAHHOM TTPOOJISMBI.
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Poccuiickuii skonomuvecxuii ynusepcumem umenu 1'.B. Inexanosa POY

PABPABOTKA METOJA MHOT'OKPUTEPHAJIBHOI'O
BEHYMAPKHUHI'A UTHPOPMAIIMOHHOU BE3OITACHOCTH
OPTAHMN3AIINU

B cratee paccmarpuBaeTCs METOA  MHOTOKPUTEPHAILHOTO  OeHUMAapKUHTA
WH(POPMALMOHHON 0€30MacHOCTH OpraHU3allMi, OCHOBAHHBIM HAa WCIOJIH30BAHUHM MOJEIH
TUMOBOCTU MCXOJHOTO MHOXXECTBA BEKTOPHBIX OLICHOK COCTOSIHHS 3allUILEHHOCTH
uHpopMaluu opranmsanun. [IpencraBaeHHbIl METO MO3BOJIIET MUHUMHU3UPOBATH 00BEM
WHPOPMALIMM O TMPEANOYTEHUSX 3aKa3YMKOB yCIyr OEHYMapKUHTra, TMOBBICUTH
OMEPAaTUBHOCTb M CHU3UTHh TPYAOEMKOCTb MPOLIEAYPbl MPUHATHS PELICHUS HA Pa3BUTHE

OpraHu3aluu B 00acTH UHPOPMAITHOHHON 0€30MacHOCTH.
KITIOYEBBIE C(JIOBA: WabpopmaunoHHass 0e30MacHOCTb, OCHUMApPKUHT,
NPUHSATHE PELICHNH, MOAETUPOBAHUE, KacCU(PUKAIIHs.

B nacrosimiee Bpemst yrpasiaenue uHGopMaiimoHHoH oezonacHocThio (HB)
paccMaTpuBacTCs Kak TUMOBOM Om3Hec-mporiecc opranusaiuu [ 1-3]. [loesimenne
3¢pdeKTUBHOCTH HTOr0 TMporecca B 3HAYATEIHHOM CTENICHWM BIHMACT Ha
YCTOMYMBOCTH OPTaHW3ALIMHM K YYACTHUBIIMMCA M CIIOXKHBIM TIO CBOEHM MPHUPOAC
kuOepyrpozam. [losTomMy mns  pemeHus »TOW 3aJa4M  LEIECOO0pa3HO
WCITOJIB30BATh XOPOIIO 3aPEKOMEHIOBABIIHMIA HA TIPAKTUKE METO] OCHUMAPKHUHTA
[4-6].

Meton 6erumapkunaa b mo3BossieT onpenenuTs: HANPaBICHUAS Pa3BUTHS
HUb opranuzanmu, nenau M pemaeMble 3a/1a4M C YYETOM CTpaTerMuecKUX Lejieu
Pa3BHUTHSA OPraHU3AIMHI, KOHKPETHBIC JEHCTBUS, HEOOXOIUMBIC JUTS ABMIKCHHS 110
BBEIOPAHHOMY HAITPABJICHUIO M JOCTWIKCHUS 3aJaHHOM IIENTH;, TEKYIIWH YPOBEHb
obecneueHwus (yposHs 3penoct) Ub B opranusammu B COOTBETCTBHH C JTyYIITHMHA
MHUPOBBIMH TIPAaKTHKaMH 10 oOecnedennio Kb oprammszamuii, otpacineBbIMU
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TpeOOBAHUAMH, a TAKKE C TOYKH 3peHHS S(PPEKTUBHOCTH TPOTUBOACHCTBHUS
cymecTByromum yrpo3zam Ub.

OcHOBHOW TIPOONIEMON PAIMOHAIEHOTO BHIOOpA HAMPABICHHUS Pa3BUTHS
opranuzaiuu B oonactu Ub MeTtomom OeHUMapkuHTa SBISETCS HEOOXOIUMOCTD
KOMIDIEKCHOTO y4eTa OOJBIIOr0 KOJIMYECTBA 3a9aCTyIO TPYIHO (POpMaTU3yeMbIX
($akTopoB, B TOM YHCJE, CBI3aHHBIX C TOCTPOCHHEM S(PPEKTUBHOW CUCTEMBI
MPEANOYTEHHAN IS JTULIA, TIPUHAMAFOIIETO PEIICHHE.

OOmyr0 MaTeMaTHYecKyl0 MOJENb 3aa4d MPUHATHA PEIICHUH MOXKHO
TIPEACTABUTH B CIICIYIOIIEM BHUJIE:

M=(T, X, K, S, Y, P,R),

rae

T- mocTanoBka 3a1a4u pa3BuTHs opranusanuu B oomactu Ub;

X- MHOKECTBO BO3MOXKHBIX pemeHui B obnactu Ub;

K- MHOkeCTBO KpUTEPHEB;

S- MHOJKECTBO KA KPUTEPHUEB;

Y-MHOKECTBO  BEKTOPHBIX  OLICHOK  COCTOSHHWS  3alIAIIEHHOCTH
vH(}OPMAIMHK OPraHU3AIINY;

P- cuctema npeanouTeHui nlia, NPUHUMAOLIETO PEIICHHUE;

R- pemaromee npasuio.

Jlns yBenauwdeHMs KONMWYECTBA YCHEUIHBIX pemeHud Ha paszsutue Wb
OpraHu3anyy OEHIMaPKUHTOBBIE KOMITAHUY MPEIIAraf0T MOX0KHE Ha BBIOpAHHOE
penieHre MHOYKECTBO X PEIICHHM, a TaK’Ke MHOYKECTBO KPUTEPHUEB COPTUPOBKHU
pemenuii (K). OaHako, yBEeIWYEHHE CIIOKHOCTH CPEICTB M CHCTEM 3alllMThI
vH(OpPMAIMK, WX HWHTETpalysi, PE3KOE pPACIIMpEeHUe mnepedHs WX (QyHKIMHA u,
COOTBETCTBEHHO, yclioxkHeHWe (yHkmmii ynpaenenus Kb tpebyror or nuna,
MPUHUMAOIIETO pelIeHue, O0o0Jieeé OCO3HAHHOTO BHIOOpPA AJIBTEPHATHBBI C
OCMBICIICHUEM CHCTEMBI npeanouTeHnd (P) v mocTpoeHueM penaronero npaBmuia
(R).

Jlns  ympomeHus TpOUEeAypbl TOCTPOCHHWS — PEIIAlomIero  IpaBHiIa
MpeaIaraeTcs MeTod, OCHOBAaHHBIA HA TEOPUHU MOJE3HOCTH, paspadoranHou Jxk.
@®on Heiimanom m O. Mopreamrepaom [7]. Ero marematndeckas ocHOBa —
CHCTEMa aKCHMOM, B KOTOPBIX YTBEPIKIAETCSA, YTO CYHIECTBYET HEKOTOpas Mepa
LEHHOCTH, TO3BOJIIOMAA YIOPSIAOYNATh PE3yNbTaThl PEmICHWA. JTa Mepa
HA3bIBACTCS (PYHKIIMEH TTOJIE3HOCTH PEIICHUH WITH TIOJIE3HOCThIO. Pazpaborannas
CHCTEMa aKCHMOM O XapakKTepe MPEaITOYTeHWN JIMIA, MPUHUMAIOIIETO PEIIeHUE,
YYIUTHIBAET MOBEICHHUE TOTEHIIMATBHBIX 3aKa3YMKOB yCIIyTH OeHuMapkuara. OHa
MTO3BOJIMJIA JOKA3aTh CYIIECTBOBAHHUE CKAJSIPHOM ITOJIOXKHUTEIBHO-OTIPEACIICHHOM
(YHKIIMM TTOJIE3HOCTH HA MHOJKECTBE AJIETEPHATHB.

B ocHOBe McTonb3yeMoro moaxoaa JISKHUT MPoLeaypa MOCiIe J0BATENEHOTO
CY’KEHHWSI MCXOJHOT'0 MHOKECTBA aJIbTEPHATHUB 0€3 MCHOIB30BAHHA KOHKPETHOM
CHUCTEMBI TIPEANOYTCHUM HEKOTOPOTO JIMIA, NPWHUMAIOMIETO PpEIICHUE |
VYUTHIBAIONMIAA  WCXOJAHOE€ MHOMKECTBO BEKTOPHBIX  OLIEHOK  COCTOSTHUSA
3AIMANIEHHOCTH HHPOPMAIIUK OPTaHU3aAIHH.
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B 0T/MuMe OT CYLIECTBYIOLIMX aHaNOrMUYHbIX CMOCOG0B UCXOAHOE
MHOXECTBO BEKTOPHbIX OLIEHOK COCTOSIHMSI 3alMLLEHHOCTM  MH(opMaLuK
opraHu3auuy onpegensieTcs C yyeToM MapameTpa WX TUMOBOCTW, KOTOPbIA
onpeaensieTcst ¢ NOMOLLbIO CNeaytoLLei MOaenw.

Myctb z=  }" MHOXeCTBO anbTepHaTUBHbIX pelleHnin B o6nactn Vb, n=

1,N . MHoxectea Al= ~ A ={A},ri=1Ri; 1=1K AaBAAKOTCA NOMHbIMW

n

MHOXeCTBaMW  3afad, BK/THOYEHHbIX B peweHnd no Harpas/IEHNAM
MPUMEHNMOCTWN.
OTHOLLEeHMEe KaXAoro pelwleHMa K MHoXecTBaM Al COOTBETCTBEHHO

i 8 =\g 1
NnpeacTaBnseTcs B BUAe 6UHapHONU matpuubl Ga M
roe

1 ecnma r €an

8
a & A
0, ecnw Ir[r n

MprMeHNMOCTb 3afay 3alaeTCA BEKTOPaMN:
Ba=(br” i=1K

CteneHb 06WHOCTN Nn-0ro U 1 -0ro peweHUs onpegenseTca MeToLOM
nocnefoBaTesIbHOro Nosly4YeHns U aHam3a NonapHbIX NepeceveHnin X MHOXeCTB
3afay. KonmyecTBeHHas XapaKTepucTuka CTerneHu O6LIHOCTM Nn-0ro M n’- oro
peleHns  onpefenseTca C  MCMOMb30BaHMEM MMOHATUA  Mepbl  Nofobus,
MPUMEHSEMOro B TEOPUM aBTOMATMUECKON Knaccupukaumm [8].

B kayecTBe Mepbl Nofobus BblbMpaeTca nokasaTesb

=2 py / (2pn+pl0 + puwu),

roe pll - KoNMyecTBo O6OLIMX 3/1EMEHTOB Y CpPaBHMBAEMbIX pPelleHnii Zn
Zn’, plo, pol - COOTBETCTBEHHO KOMMYECTBO 3ajady, NMPUCYTCTBYWOLWMUX B Zn U
OTCYTCTBYHIOLLNX ZN’ N HA06OPOT.

Kaxzaon nape anemeHToB (Zn, Zn) MHOXecTBa Z CTaBUTCSA B COOTBETCTBUE
BELLLECTBEHHOE 4MC/0, KOTOPOE YKa3blBAaET Ha BEIUYUHY MaKCUMManbHO
BO3MOXXHOI0 00LLero rmosie3Horo (yHKUMOHana peweHnid Zn n Zn'. 3tn
BeLLEeCTBEHHbIE YMC/a ONPesensaoTcs cnefyoLleid yHKLmen nogobus:

B : : : T ®
fyin'= 2 2 ot i+ @)

= ° ' =

I7
I7

roe

1, ecnn arlE An, arlE An, ° gnr1+ gn’r1:2

nn'rl

P u
1, ecnn ar'E A, a,'" A, —&y,' + gn-ri=|

nn'rl__

P 10- x

0 B NpOTMBHOM C/lyyae,



nnr _

0 B NPOTUBHOM Ciyyae.
MyTém 3afaHUsi Ha MHOXeCTBe pelweHnn Z = {Zn} OTHOLLEHWUSA
MPUHAA/IEXHOCTN S, COOTBETCTBYIOLLLEr0 KPUTUYECKOW Mepe nogobus ~’, (Zn, Zn)

es ("m N —  MPOBOAUTCA MUX KnacCcupuKaums.

B pesynbTate Knaccugukaumm onpepensetcd MHOXECTBO PelleHnil, Ans
KOTOPbIX Lie1eco06pa3HO MCNosb30BaHWe CTaHAAPTHBIX TUMNOBbIX PaUMOHaIbHbIX
BEKTOPHbIX OLLEHOK COCTOAHMA 3aLULLEHHOCTM MH(OPMaLLMN OpraHn3aLmn.

Takum 06pa3oM, paspaboTaHHbIA METOL MO3BOMAET MUHUMWU3MPOBATb
06beM MH(OPMALMM O MNPeANOYTEHMAX 3aKa34YMKOB YCNyr OeHUMApPKWUHra,
MOBbICUTb OMEPaTUBHOCTb W CHU3UTL TPYAOEMKOCTb Mpoueaypbl NPUHATUSA
peLleHns Ha pasBuTue opraHusaymm B obnactm Mb.
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TEAM MODELING ASPECT IN THE DATA STORAGE SYSTEM
DEVELOPMENT PROJECT

The paper concerns the problems of IT project team management within the specific
project of development the hardware and software complexfor predicting failures in data
storage systems. The description of the projectand its steps, structure of the performers and
some weaknesses associated withthe personnel management of the project are given. The
paper shows a numberof methods and models based on the structural (target-oriented)
approach; andmethods based on socio-psychosocial approach. The conceptual
mathematicalmodel for forming a project group in IT project is developed. System approach,
methods of the complex examinations and methods of social psychology used in team
management practice are utilized.

KEYWORDS: 1T project, Human Resources, Project Management, System Analysis,
Data Storage Systems, Methods of the Organization of Complex Examinations.

Introduction

In modern innovation enterprises, it 1s very important to form an effective
project teams and to manage such teams. During the implementation of I'T project
definitely appear tasks concerning team management. In this paper it was decided
to analyze these problems in the framework of a specific project for the
development of a software and hardware complex for predicting data storage
failure systems (DSS). In order to give correct recommendations for solving the
problems of personnel management of an IT project, the system approach, methods
of complex examinations and methods of social psychology used in the practice of
team management were used.

The Data Storage System Developing Project

The paper is devoted to the specific project of development the hardware and
software complex for predicting failures in data storage systems (DSS). This
project was launched in 2017 and the team of the project sets the tasks of
developing a hardware and software complex to predict failures in the storage
system 1n order to prevent critical situations, including performance degradation,
failure of the data write/read service and data loss. Actually reliability and fault
tolerance are the most important characteristics of information systems and
complexes; and they are closely related to the capabilities of the development tools
as well as to the end equipment. Another difficulty is to reconcile the requirements
of the system customer and the tools capabilities of the developer [1].

The planned stages of the project. The stages of the project are as follows
[1]:

1. Development of mathematical models for the following algorithms: the

algorithm for “detection of failures, failures and critical situations in storage
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systems” and the algorithm of “classification of failures, failures and critical
situations in storage systems”.

2. Development of the algorithms for “detection of failures, failures and
critical situations in storage systems” for a limited number of monitoring objects,
operating modes and “health zones™ of a DSS; development of the algorithms for
“the telemetry information transmission”, etc.; conducting virtual tests of the
developed algorithms using cloud resources.

3. Development of the mathematical models for the algorithms of “prediction
of faults, failures and critical situations in the work data storage systems” and
“decisionmaking for the prevention of critical situations”. Development of the
algorithms for “classification of failures, failures and critical situations in storage
systems”, “prediction of failures, failures and critical situations in storage
systems”. Conducting virtual tests of the algorithms.

4. Development of the software, implementing real-time algorithms for
“detection of failures, failures and critical situations in the storage systems”,
“classification of failures, failures and critical situations in the storage systems”,
“transmission of telemetric information”. Testing of the developed software and
updating algorithms.

5. Development of algorithms for “decision-making on prevention of critical
situations”; conducting virtual tests of algorithms of “decision-making on
prevention of critical situations” for confirmation of their functionality and
reception of optimum initial approximation of parameters of these algorithms.

6. Development of the system that implements real-time algorithms of
“prediction of faults, failures and critical situations in the operation of stored data”
algorithms and decision-making for the prevention of critical situations.
Production of the storage; testing of the developed software on the stand as a part
of the storage system. Development of a methodology for the use of algorithms
and implementing the software to detect and prevent the occurrence of critical
situations of storage. The project will be implemented within two years.

The project team. The project team includes groups of the developers,
methodologists, specialists in quality and patent law, academics from Moscow and
St. Petersburg, the interaction between which takes place mainly remotely. That
induces the complexity of managing the team as a whole. There problems with the
distribution of work, authority, duplication in the results of the projects activities
takes place sometimes. That 1s why this work is devoted to the methods of a project
team modeling.

Models of human resource management in I'T-project

Project team management has a number of particular qualities, and the main
of them are as follows: high uncertainty of environment parameters; the
requirement for incessant professional development of employees and for forming
a positive employee’s attitude towards changes within the enterprise; on the other
hand, complexity and uniqueness of a work performed should be mentioned [2-4].
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Models and methods used in the formation of project teams can be divided
into the following groups: 1) methods and models based on structural (target-
oriented) approach; 2) methods and models based on the personnel (psychosocial)
approach.

Using the structural approach means analyzing and modifying organization
objectives and functions along with designing the structure of objectives [5-7].

The personnel (psychosocial) approach is connected with methods and
models that help to discover processes of group development, nature of
communications inside the group, a role structure ofthe group, etc. [8-10].

A Subsection Sample Model of the current distribution ofwork between
performers. If one take into account such characteristics of employees as the
motivation level, uniqueness of knowledge and skills, attitude to employees and
evaluation of the results of their activities by colleagues, the social role of
employees in the team when building an optimization model; then the task of
distributing the number of employees with a certain qualification between the tasks
facing the enterprise division (the project team) in the current period (a week, a
month, a quarter) can be described by the following model (1) - (6):

pi m

i= =i
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r=l j=1
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0 <X&<1.7=1n,j - 17n ,(6)

Where xij is the required “contribution” of the i-th employee to the execution
ofthe jth work (function); Hij is assessment ofthe importance ofthe i-th employee
for the implementation of the j-th work, taking into account the assessment of the
manager and self-evaluation of the employee; aij is time required by the i-th
employee to perform j-th work alone, hours; Fi is a fund of effective working time
of the i-th coworker in the planning period, hours; ti is the wage rate of the i-th
employee, currency units; Z is the maximum amount of the wage fund of the
subdivision in the planning period, currency units; ij s is the necessary training
costs for the i-th employee, if he is assigned to j-th job, currency units; ij tr is the
necessary costs for the participation ofthe i-th employee in psychological training,
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if he is assigned to j-th job, currency units; D is the upper limit of the fund for the
costs of training and retraining of subpersonnel in the planning period, currency
units.

Model of the current distribution ofwork between performers Model of
personnel assessment based on the information approach of A. Denisov. The
estimate Hij is calculated by the formula based on the information approach of

A. Denisov [6, 7]:

where pij - self-evaluation of an employee (0 <pij < 1), qij - evaluation of
the employee made by a manager (0 < gij < 1),

The model provides an opportunity to assess the preference for choosing
someone from the employees (team members) to perform a particular function. It
also allows to give an operative estimate of the need for workers. The model takes
into account the various forms of material incentives for employees.

Model for investigating of a role structure of a group. There are a lot of
theories of leadership in organizational psychology and a huge number of
approaches to team capacity assessment based on them [9, 10]. In the famous
theory of the British author M. Belbin (proposed in 1980s) the idea of different
“team roles” played by team (group) members was given [8]. From the M. Belbin’s
point of view, each member of the group plays a dual role: the first of the roles is
associated with the professional specialization of the member; and the second role
is the “team role”, that is which is closely related to the socio-psychological
structure ofthe group.

These team roles were named as follows: “Coordinator”, “Shaper”, “Plant”,
“Monitor Evaluator, “Implementer (Company Worker)”, “Resource Investigator”,
“Team Worker”, “Completer Finisher” and “Specialist” [8].

The authors of the paper have made an attempt to study the “group roles” in
their relationship with the properties of individuals several years ago [3, 11]. The
personal characteristics that exert a significant influence on the decision making
process were taken into account. For example, such personal characteristics as the
temperament and the type of thinking were singled out. The selection of tests for
the analysis of each of these characteristics was based on the criteria of validity
and reliability. Three questionnaires were used to assess the individual differences
of the organization's employees: “Belbin’s Group roles”, Model of personality by
Hans J. Eysenck, questionnaire “types of thinking”. The sample included
employees of two small organizations located in St. Petersburg (a few dozen
middle-management employees of organizations have been tested). The
correlation analysis of indicators obtained in the course of employee testing by
three methods was carried out. Examples of some significant correlation
coefficients are given in the table 1
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Table 1 Some significant correlation coefficients of indicators

The 1st indicator The 2nd indicator The correlation The significance
coefficient level

TeamRole Symbolic type of thinking .

" : " 0:493 0.0
Coordinator’

Team Role “Shaper” Symbolic type of thinking -0: 450 0.05

Team Role “Plant” Symbolic type of thinking 0,542 0.05

Team R’(,)Ie Team TeamRole ""Completer Finisher" -0, 537 0.05

Worker

Team Role “Completer Objective type of thinking 0.564 0701

Finisher™

For example, the role “Completer Finisher” is associated with the objective
type of thinking (the correlation coefficient is 0, 564 at the significance level O,
01).

Results and applications

A set of models for managing project teams proposed in the paper. The
models are based on the methods of optimization theory and the methods for
organizing complex examinations (for example, the information approach of A.
Denisov); and also methods of social psychology were used (such as the role theory
of M. Belbin).

The main models are:

1 The Model of personnel assessment based on the information approach of
A. Denisov.

2. The Model of the current distribution of work between performers
(developed using the methods of linear programming).

3. Model for investigating of a role structure of a group based on Belbin’s
Team Roles theory.

The novelty of the proposed models is the possibility of simultaneous
realization ofthe ideas of the structural and personnel approaches, than means that
not only professional, but also personal characteristics of employees (team
members) are taken into account.

These models, together with other models and methods, are proposed to be
used to manage an IT project team that develops the hardware and software
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TRAINING METHOD FOR DEVELOPMENT OF DATA MODEL FOR
INFORMATION SYSTEMS

The theme of developing a data model of an information system (IS) is quite
complex for both students and teachers. On the contrary, the design of functional models of
an information system is intuitive and does not cause difficulties. This article proposes a
method for designing a logical information model (ERD), based on the analysis of the
functional model of information systems. The author to teach students in the course of

designing complex information systems uses the method.
KEYWORDS: information system, ERD, logical information model, functional

model.

Introduction
For the past few years, I have been teaching undergraduates at a university
a course in the design of complex information systems.
The course consists of two parts:
1) Functional modeling
e Business Architecture
e Functional architecture
2) Information modeling
e Data Architecture
e Functional architecture: defining class methods.
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As experience shows, the main difficulty for students is caused by the first
topic of the second part of the course, concerning the development of an IS data
architecture - the design of a logical information model, which is an ERD model.

I started with a presentation of the method of textual analysis of analytical
iterviews, but I quickly became convinced of the poor effectiveness of this
method for teaching. The difficulties of learning for students were determined by
the fact that the textual analysis method involves the formation of an ERD entirely
for the entire system and is poorly divided into compact sub-models. The main
problems were related to the fact that:

e too many entities and relationships between them are defined,
e difficult to investigate the hidden entities,

e entities and attributes are often confused,

e the connection with the functional model is poorly seen, etc.

All this leads to a large number of errors and poor student learning of the
theme.

I have developed a teaching method based on the analysis of functional
models of IP, which students successfully mastered in the first part of the course.
In this paper, I present this method.

Necessary concepts

By Activity, we will understand everything that converts input objects to
output. An activity can lead either to a new output object, significantly different from
the input one, or to a direct or indirect change in the state of the input object. An
activity, as an object, can be recursively represented as a complex of intermediate
actions.

A business process 1s an activity in which, based on one or more kinds of
mput objects [resources], a result that is valuable to the client is created. As an
activity, a business process can be represented by a set of activities determined
based on its decomposition.

A business function 1s an activity from a set of actions defined by the
decomposition of a business process.

A business operation is a non-decomposable business function within a
business process description that is performed by a specific employee. In other words,
a business operation is an activity of one employee at his workplace to obtain an
intermediate target product (or final target product for the final business operation).

An initiator 1s an activity or event that triggers the execution of another
activity, and a client 1s an activity or event that 1s initiated.

The source resource (SR) is an information object that initiates an activity.
The target product (TP) is an information object representing the result of the
activity.

The operational service is a subset of the information system functions
supporting the execution of the corresponding business operation.

An information system dialogue 1s an act of user interaction with the system,
causing a change in its state by launching the corresponding software components.
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A scenario is a model of the implementation of a process object,
representing a logical combination ofthe corresponding elements of the object

decomposition and process events in the order of their execution and
occurrence.

The operational service scenario consists of the IS dialogs.

The relationship between the concepts presented is Figure 1and Figure 2.

Figure 2. Scenario Information Definition
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First step: Identification of information objects

The functionality of the IP is represented by a set of operational services and
1s implemented in their scenarios. We will build a data model for each scenario
separately, using information objects already defined in other service scenarios.
Thus, we i1solate the sub-domains from the general domain of the IS that
correspond to the operational services, reducing the number of considered
information objects.

As an example, we consider the service scenario “SP03.01. Checking the
validity of the release of goods™ in the business process of wholesale trade (Figure
3).

Since the service scenario includes IS dialogs, we define for each dialogue
the information objects with which it operates. These objects pretender to be
entities and attributes of the data model.

Consistently examining the forms of dialogues, we group the attributes
related to the information objects with which the dialogue operates (Figure 4).
Thus, 1n addition to the source resource and the target product, we also define those
objects that should be present in the dialogue. These objects must be already
defined, so they are called predefined.

A predefined information object (PIO) is an information object that
participates in the current dialog, defined either in the previous dialogs of the
system, or arisen in the framework of other business process (for example,
directories). PI1O are placed on the contour of image of the object.

Second step: Defining connections between information objects

Before making the second step of designing a data model of an operational
service, we introduce two more concepts.

We will say that between information objects belonging to the same
dialogue, there is a transition of the first kind.

SR — TP: TP is derivable from SR

PIO — SR, TP: TP and SR are derivable from PIO.

The directed association denotes these connections.

An undirected association will denote a possible relationship between the
PIO.

The transitions that determine the connection of the TP — SR, arising
between information objects, if the TP belongs to the initiator dialogue, and the SR
- the client dialogue will be called the second kind of transitions.

We denote them by the Dependency connection (intermittent vector from
TP to SR). Note that the initiator's TP and the client's SR do not have to be the
same: the TP must unambiguously determine the SR (for example, the Contract
uniquely identifies the Supplier).
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Figure 5 shows transition concepts.

Figure 5. Transitions ofthe first and second kind
Using the introduced concepts of transitions, we build a preliminary
information model (PIM) corresponding to the service scenario. For the service
scenario “SP03.01. Checking the validity of the release of goods" (Figure 3) the
PIM will look like this, as Figure 6 shows.

Figure 6. PIM for scenario ofthe service “SP03.01. Checking the validity ofthe
release of goods"
All links between the objects of the PIM only claim to reality. Their
necessity and meaning are determined in the next step.
Third step: Design the data model of the operational service
We take the PIM information objects as the main entities of data and proceed
to the analysis of the relationship between these entities.

111



We define that transitions of the second kind do not introduce additional
meaning in the relations between entities. We exclude from consideration the
relation Customer ~ Order to eliminate the denormalizing cycle Contract™ Order
A Customer. We define that the relation Order A~ Payment Order has the
cardinality “many to many” and we enter the essence PAID ORDER, etc.

As a result, we obtain the ER-model of the operational service and
supplement it with the attributes defined in the first step (Figure 7).

Since each of the objects represented in the diagram is also defined in other
operational services, the set of object attributes is replenished.

Figure 7. ERD-model of the service “SP03.01. Checking the validity ofthe release
of goods”

Fourth step: general common data model

The fourth step is performed when all partial ERD models of operational
services are built. To form a common data model, it is necessary to place all the
entities defined in private ERD-models on a single diagram (Figure 8). Then it is
necessary to analyze the obtained model and exclude all denormalizations.
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Conclusion
The proposed method has improved the quality of mastering the
development of ERD-models by students due to:
» the method is based on clearly defined concepts and rules;

» the subject area is divided naturally into domains corresponding to the
services of operations;

» entities are associated with dialogues, which further facilitates the transition
to the definition of class methods.
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AUTOMATION OF THE PROCESS OF FORMATION AND
ACCOUNTING OF PRODUCTION TASKS IN THE REDMINE
APPLICATION BASED ON THE NETWORK SCHEDULE AND GANTT
CHART
This article discusses the complexity ofthe joint use of different project management
systems on the example ofthe enterprise JSC "oniip"”. The study ofthe subject area identified
the main problems arising from the simulta-neous use of MS Project and Redmine systems
at different levels of management. The method of importing data from one system to another,
considered in the article, solves the problems identified during the study of the subject area,
and also allows to optimize the labor costs ofthe project Manager.
KEYWORDS: Agile, Redmine, Project management system, MS Project, XML.

Introduction

Modern production is impossible without prior planning and control at each
iteration of production processes. Each production task needs analysis, resource
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allocation, progress tracking. In our days, there are many tools for automation of
process plan-ning, but the most popular is Microsoft’s solution — MS Project (67%
of the Russian market, according to the research company Gartner) [1]. Despite
the diversity in the market of project management information systems, the TOP
management of domes-tic companies still prefers MS Project. Microsoft's service
1s so tightly occupied the Russian market that when analyzing similar services, one
of the most important com-parison criteria is the ability to import and export
projects in MS Project.

However, modern production is becoming increasingly technological, new
products and services change the behavior of consumers very quickly. Global
competition is growing and the leaders of those companies that will be able to use
new methods of flexible management will ensure the creation of a management
system production that focuses on reducing costs, minimizing risks and increasing
efficiency in today's mar-ket.

Abroad, Agile [2] has been used for more than 20 years - the approach is
actively implemented in public institutions and private organizations. In Russia,
Agile has become widespread thanks to German Gref, who in January 2016 openly
announced the use of Agile in Sberbank. For two decades, the practice has gone
far and the main international trends of 2017 has been that Agile specialists have
become the highest paid specialists according to Fortune. Agile methodologies are
still gaining popularity in Russian business. According to the first Russian survey
by ScrumTrek: exactly 50% of the study participants work in organizations where
the introduction of Agile began only about a year ago. Although, the average
experience with Agile approaches is almost 3 years, 41% of respondents were
mtroduced to agile methodologies only 1.5 years ago.

Agile methods in production allow:

 Increase sales of products and profits of the company, through the
identification of new markets and marketing strategies.

» Reduce costs in many business processes using Agile command features.

» Improve the quality of products and services, according to customer
expectations and market requirements.

* Increase labor productivity using Agile intangible motivation and talent
manage-ment systems in the company.

Agile tasks in a production company:
* Improve operational efficiency using flexible management methods.

* Bring the methodology for analyzing and adjusting business processes to
a new level using Agile tools.

* Increase the company's profits by reducing costs and developing new
flexible man-agement tools adapted to the company's objectives.
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» Optimize current business processes and, if necessary, transfer them to
Agile busi-ness processes.

Today, the main problem of production is the rejection of new trends (in
particular, Agile). Managers of large companies prefer the old methodology for
managing pro-duction processes. lllustration 1 clearly demonstrates that only 12-
13% of Top man-agers have implemented Agile in their production.

|

40%

B
30%
25%
20%
B
10%
D6 I
0% )
Top manager Project Scrum master Analysts Developers HR. trainers,
and company manager’ and middle and product w a broad consultants
owners management owners sense
Large companies Medium-sized companies Small companies
from 500 peaopie from 50 people up to 50 people

Figure 1 Usage statistics for Agile 3

The illustration also shows that Agile is most popular among middle
managers (heads of departments, for example) despite of the size of the company.
The implementation of modern project management techniques requires modern
tools. Unfortunately, MS Project is inconvenient for the organization ofproduction
of Agile software. Therefore, in the structural units of large companies are
increasingly replacing the giant Microsoft come other services, sharpened to work
on Agile-methodologies (Jira, Slack, Redmine, etc.). Often they are free and
flexible-customizable, allowing each team to choose the system to their liking.

So, itturns out that one company uses different project management systems
at the same time - senior management "the old-fashioned way" uses MS Project,
because it is clearer and more familiar, and directly project managers within their
teams use other services to provide an agile approach. In this case, the issue of
interaction of these systems is acute - it is necessary to be able to import projects
from one system to another as soon as possible.
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Field of research

At the studied enterprise — JSC "oniip" there 1s an aforested problem.
Network graphics are built using MS Project tools. Time, labor intensity, etc. are
also recorded in this system. On the other hand, the software development
Department uses the Red-mine web application [3] to manage its projects and
tasks. The head of the Department, as well as the heads of sectors are obliged to
manually translate the graphics from MS Project to Redmine tasks, because the
latter lacks the appropriate tools for automatic conversion of formats. However,
thanks to the open source code and sup-port for third-party plugins, it is possible
to independently implement tools for trans-lating projects from MS Project to
Redmine.

Redmine is developed with Ruby and is an application based on the well-
known ruby on Rails web framework. Distributed under the GNU General Public
License [4] Its basic functionality:

» managing multiple projects;

» role-based access system,;

* bug tracking system;

» Gantt charts and calendar;

» project news, documents and file management;

» notification of changes using RSS feeds and e-mail;

» forums for each project;

» given the time costs;

» customizable custom fields for incidents, time, projects, and users;

» easy integration with version control systems (SVN, CVS, Git, Mercurial);
» create error records based on received emails;

s support for multiple LDAP authentication;

» ability to self-register new users;

» multilingual interface (including Russian);

» support for MySQL, Microsoft SQL Server, PostgreSQL, SQLite, Oracle.

Figure 2 shows the current way to convert the MS Project network schedule
into tasks for the Redmine development team.

The manager has to create tasks manually for subordinates, based on the
resulting network schedule. Once the tasks are created, tracking the progress of the
project within the development team is already carried out by means of Redmine,
which al-lows to implement Scrum-methodology for which employees of the
office work. Thus, the manager has to do double work, which reduces its useful
labor costs. In reality Agile labor costs are unacceptable, so they need to get rid of
them. Further in the article is going to be considered the concept of a plugin that
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allows to automate the transfer of a project built by using the MS Project program
in Redmine.

task poo
Figure 2. The interaction between the ERP system in JSC "oniip" AS-IS

The developed tool for the Redmine will allow automating the work of the
chiefto convert the network schedule from the MS Project format to the Redmine
format, thus freeing him time for useful activities. The new scheme ofthe network
graph transla-tion process is shown in figure 3.

task pool

Figure 3. The interaction between the ERP system in JSC "oniip" TO-BE
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The figure shows that the development and implementation of the plugin will
auto-mate the process of forming tasks for the development team based on the network
schedule built in the MS Project environment, thereby freeing the project Manager
from unnecessary work. The principle of operation of the developed plug-in is shown
in figure 4.

Figure 4. The guideline of the developed plug-in

1) The input is a network graph in XML format [5] (MS Project tools allows
to upl-oad a graph in this format);

2) internal algorithms of the plugin convert the XML format into a task
description, including a description of all resources assigned to the task (This is
possible thanks to the flexible configuration oftask fields in the Redmine application);

3) on the basis of the formed description, tasks are created, performers and
terms are established.

This format conversion is possible due to the intermediate formatting of the
network graph in XML. The data in this format standardized by I1SO 20022-4 [6],
which pro-vides a guarantee that data will not be lost when translating from the format
of MS Project in the format of Redmine (assuming correct operation of the data
format).

Conclusion

In this article the problem of introduction of modern methodologies of project
man-agement at large industrial enterprises was highlighted, the question of
possibility and expediency of simultaneous use of different project management
systems at the enter-prise on the example of JSC "onip"was considered. After
identifying the main prob-lems arising from the joint use of several ERP-systems, a
solution was found on the example of the organization of interaction between MS
Project and Redmine, the basic principle of the plugin for Redmine was briefly
described, which allows to au-tomatically create a pool of tasks for Redmine based
on the previously exported to XML MPP file format.
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APXHUTEKTYPA OBPA3OBATEJIBHBIX TIPOI'PAMM LIMU®POBOI
TPAHC®OPMALIMN

PaccmarpuBaercs npuMeHeHHME CHCTEMHOro rmoxaxoma st 3ddexruBHol
OpraHu3alui B3auMoOJIeHCcTBUs o0Opa3oBaHMs, OWM3Heca, TOCy#apcTBa M HAyKd JUIs
dbopmupoBaHusi IUPPOBBIX KommereHuiA. IlpeanaraeTcss HCHIONB30BATh CHCTEMHBII
noaxonA, OOBEMUHSIOIUN OmNpenesieHrne MOTPeOHOCTEH B CHNEMUANNCTAX Pa3IMYHBIX
KOMITETEHIINH, pa3paboTKy ¥ BHeApeHHe COATaHCHUPOBAHHBIX Y4eOHBIX MPOrpaMM,
bopMupyrOmMUX y 0O0YHAOIHUXCS COOTBETCTBYIOIIUE KOMIIETEHIIMH, W MPOBEPKY YPOBHS
MOJIyYEHHBIX KOMIETCHINHA MyTéM TeCTHpOBaHUs u ceprudukanuu. [IpoaHamn3upoBaHbl
pa3peiBbl B oTHOmIeHNH K T m B crnocobax WX HCHOJB30BAHUS, KOTOPbIE HEOOXOAMMO
peosoNieTh sl ycrexa udposoi TpaHchopmanuu. YKa3aHbl KOMIIETEHLUH, KOTOpPbIE
MOKHO 00beTUHUTH B IOHATUN U T-rpaMOTHOCTH, M KOTOPBIMH JOJKHBI OBJIAIETh ITUPOKUE
ciou o0mecTBa, Ui 4Yero HeoOXOOUMO TMepedTH K COBEPIIEHHO HOBOH KYJbType
npuMmenennss UT. @opmynupyercsi, 4To A TOro, 4ToObl 3TO CTajio BO3MOXKHBIM, MT-
CHeLHAINCTaM TaKXKe HaJo Pa3BUBATh B ceO€ psl KOMIETEHLHH, KOTOPhIM B HACTOSILIEE
BpeMsi HE YAENAETCS OOJDKHOrO BHHMMaHMs. [loka3aHO, YTO apXUTEKTYPHBIA MMOAXON
OTpeneNsieT B3aMMOCBSI3aHHOE COAJaHCHPOBAHHOE pa3BUTHE MNPOMECCHOHANBHBIX |
00pa3oBaTENbHBIX CTAHIAPTOB, YUEOHBIX MPOrPAMM M OLIEHKH COOTBETCTBUS TPeOOBAHUSM
CTaHIAPTOB CIELUAIHNCTOB PA3JIMYHBIX OOJNACTEH. ONMCHIBAET UX CTPYKTYPY U OCOOEHHOCTH.
Ananmm3upyrorcss mexayHapoanbie craHaaptel MCO, BbIABISIOTCA OOIIHME TOIXOABI K
dbopMupoBaHHI0 pePEepPeHCHbIX AapPXUTEKTYPHBIX Mojeneli W ux ponb B OH(POBOH
TpaHchopMaInu.

K/IIFOYEBBIE C(CJ/IOBA: 1uudpoBble KOMIIETEHIMH, NpodCTaHaapThl, OILEHKA
cootBercTBUs, UT-rpaMoTHOCTB. TpaHchopmarms, obnadHble BbMUCIEHUs, HHTEpHET
BELLEH.

BBenenue

C yuerom pazsutus 1UPPOBOM TpaHCOpPMALMK, KOTOpas JHOJDKHA
OXBATUTh BCE CJIOM OOmIecTBa, TpeOOBaHUSA K oOydeHmro B ooOmactu UT
MHOTOKpPaTHO BO3pacTatoT. COBpeMEHHbIC TPeOOBAHUS K IMUPOKOMY KPYyTy
CHCIMATUCTOB  OMPEICNAIOT HEOOXOAMMOCTh CHUCTEMHOTO aPXHUTEKTYPHOTO
nmoaxoja K 0Opa3oBaHUIO, OOBCAMHAIONMICTO (OPMATM3AIMIO TOTPEOHOCTEH
pBIHKA, 00pa30BaTEIBHBIC MPOTPAMMBI PA3IUYHOIO THIA M CIOCOOBI OICHKH
COOTBETCTBHsA IIPOTPaMM W  PE3YJbTATOB 0OyuYeHHs (PopMaaTnu30OBaHHBIM
MOTPEOHOCTAM.

O0bekTuBHAA MpoOaeMa 00yUeHHs, KOTOpas 0OCOOCHHO aKTyalbHA UMEHHO
s UT, cocrout B ToM, 9T0 OOy4YeHHME BCErAa BBIHYXKIECHHO OTCTaBaTh OT
passutTus TexHosorui. [1o3ToMy Hen3OeKeH pasphiB MEKIY MOTPEOHOCTAMU
pBIHKA B KBATHU(UIMPOBAHHBIX Kaapax ¥ WX BOCIHMTAHHUEM, KOTOPBIH
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yCyry0JsieTcss mo Mepe HabII01aeMOT0 YCKOPEHUS Pa3BUTHS HOBBIX TEXHOJIOTH.
CHCTeMHBIN apXUTEKTYPHBIN MTOIXO0/1 PU3BAH COKPATUTH 3TOT Pa3PhIB.

B pamkax rocyaapctseHHoM mporpaMmbl PO yixe celiuac MHOroe Jenaercs
JUTS TOTO, YTOOBI YCTPAHUTH WK XOTS OBl MAKCHMATIBHO COKPATUTH 3TOT Pa3phIB.
AKTHBHO wuAET pa3paboTka NpodeCCHOHANPHBIX CTAHAAPTOB, MPU3BAHHBIX
ONPEACIUTh TTOTPEOHOCTH PBhIHKA. Pa3BHBaeTCS CHCTEMa OLEHKHA COOTBETCTBHS
CIIEIUAMCTOB TPEOOBAHUIM STHX MPOPECCHOHANHHBIX CTAHAAPTOB, U YIKe cerldac
dbyukimmonupyro lLlentpsr onenkn komnetenimid (IIOK) B cambix pasHbIX
obnactax meatenbHocTH. HaumnHarotr pabdotats [IOKu u 8 UT, B wacTHOCTH, 110
HanpasieHuam [Iporpammuct, TectupoBmmk wu Menemxep mno HT.
['ocymapcTtBeHHBIE  0o0Opa3zoBaTelabHBIE  CTAaHAAPTHI  MPO(PECCHOHATHLHOTO
o0pa3oBaHWs OCHOBBIBAIOTCS HAa COOTBETCTBYIOIIHMX NPO(eCcCHOHATBHBIX
CTaHIapTaX, €Clii OHU CYIECTBYIOT. ECTh mpuMepsl co3ianns o0pa3oBaTeIbHBIX
MPOrPaMM LIETUKOM Ha OCHOBE COOTBETCTBYIOMETO Npo)CTaHAAPTA, B YACTHOCTH,
Maructepckoi nporpammbl «MenemxmernT U T» B Beicire#t mkone 6uszneca MI'Y,
MOJIHOCTBIO ~ COOTBETCTBYIOmEeW mnpodcrangapry «Menemkep mno Wy,
PassuBaercs ceprudmkamms 00pa3oBaTENbHBIX MPOrpaMM HA COOTBETCTBHE
TpeOoBaHUAM NPOPCTAHIAPTOB.

OnHaKo 3TH OTIENBHBIC TIOJOKHUTEIBHbBIC MPUMEPHI HE BITOJTHE OTPAKAIOT
o0Iyr0 KapTHHY MOATOTOBKHM KBaTU(UIIMPOBAHHBIX KAAPOB s IU(POBOH
tpanchopmarmu. s sddexTHBHOTO MCMONB30BaHUS ITH(POBBIX TEXHOJIOTHH
HE0OXO0IMM HE KOJIMYECTBEHHBIN, 4 KAY€CTBEHHBIM CKAY0K B PA3BUTHH OOIIECTBA.
B cBs3u ¢ »TMM B JaHHOM paboTe mpemIaraeTcs HCIOIb30BATh CHCTEMHBIM
APXUTEKTYPHBIM TOJIXO0J K Pa3BUTHIO KOMIETEHIIMM, OXBATHIBAIOIIUN CBOUMM
TPEOOBAHUAMH CIICIYIOIIMM cephl 00IIECTBA: 3aKOHOAATEILCTBO U CTAHIAPTHI,
KyJabTypa mudpoBor TpaHCHOpPMAIIMH, CUCTEMA OOYyYCHUSA, CBA3KU «OOyUYCHUE —
OILICHKA COOTBETCTBHS — CTAHIAP TU3ALIHS.

[anee, B pa3aene 2 puBeAeH aHAIN3 CYIIECTBYIOMIECH CUTYaIUH, pa3aet 3
ONpeAeIIAeT HAIIPaBJICHHUE MPUMEHEHWI CHCTEMHOTO TI0IX0/1a B JAHHOW padoTe, B
paznenax 4-7 onpenencHsl 00IACTH AEATEIFHOCTH O0IMECTBA U YCHITHS, KOTOPBIC
HEOOXOMMO B HHX OCYIIECTBISATH, JUIS BBIBOJA CUTYallMM HAa HEOOXOIWMBIHN
YPOBEHb PAa3BHUTHSA KOMMETCHIWH, pasael & CyMMHUPYET H3JIOKEHHBIC
TIPEIOKECHUS.

Pa3pbiBbl B KOMIIETEHITHAX

Texymas cucrema moarotoBku B oonactu M'T mupokux cnoés odmecTsa u
CHIEIUAMCTOB TpearoiaracT o0y4eHre KOMITBIOTEPHOM I'PaMOTHOCTH, KOTOPOE
COCTOMT B OCBOGHHHM OCHOB BJIAJICHHA KOMIbIoTepoM W HHTEepHeTOM. ITO
oOydeHHe HE TIOKPHIBACT KOMIICTCHIIMH, HEOOXOAUMBIE COBPEMEHHOMY
crienmanucty Ui 3(PQPEeKTUBHONW OEATCIPHOCTH B YCIOBHAX IU(DPOBOH
tpancopmammu. Ha puc.]l mpuBeneHO cpaBHEHHWE TEKYIIMX KOMICTCHIIMN, B
94aCTHOCTH, (OPMHUPYEMBIX KypcaMH KOMMBIOTEPHOW TPaMOTHOCTH, H TeX,
KOTOphle moTpeOyroTcs i mudpoBor TpaHchopmaimu. Ha sToM pucyHke
BOCKJIMIIATEIPHBIMA 3HAKAMW OTMEUYEHBI Pa3pbhIBBI, KOTOPHIE HEOOXOIUMO
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npeogoneTb Ana rnepexoga
KOMI'IbI-OTEpHOI7I rPaMoOTHOCTH,
rPaMoOTHOCTU HacCeneHns.

KomnbloTepHas
6e3rpaMoTHOCTb

3anpet Ha pabory ¢ NK

BoiTarnsanue
notpebroctei 8
aBTOMATHIALUN

Pacneyarku

Hesanntepecosannocts
B UT-npoekTax

MpoBepKa BHINONHEHNA
KOMNbIOTEDOM OYHKU Uil

Pabouee mecTo Ges3
KomnbhoTepa

OT TEeKYLlero COCTOSiHMSI 6a30BblX 3HaHWIA
KOTOpbIM 00y4aloT B LWKOME, K LUGPOBOK

KomnbloTepHas
rpamMoTHOCTb

Ofyyenne pabote ¢ NK

LinchpoBasi rpaMoTHOCTb

1CBobogHOe BRafeHUE
"ycTpodcTBamMu U
HHTEpGedcamm

OopmupoBanue3anBoK Ha ! dopuupoBanme
aBTOMATH3ALM I 0focHoBaHHON noTpebHOCTH
BUUGPOBOATPAHCHOPMAL MY
1CBobogHoe BRafeHUE

WU POBL MM TEXHONOTUAMM

McnonbsoBanue
npocTedw ux
NpOrpaMMHbIX CHCTEM |

Cabotax UT-npoekTos AkTueHas ponb 8 NT-
npoekTax

MposepkaBoinonnenna !
KOMNbOTEPOM NPOLEccoB [ oBEpue KKOMNbRTEDY

Paboyee mecto OCHaweno !Mcnonb3oBanue
KomnboTepom nKopnopatuBHe X UT Bcerga u
BCIAY

IBoccTanosnexue
-pabotocnocobrocTn UT
CAMOCTOATENbHO

[pamoTHan
GopMynnpoBKa 3anpocos

PucyHok 1. CpaBHeHue KomneTeHuuii B T nofeli B pa3nnyHbie UCTOPUYECKMe

nepuopbl

Kak BMAHO W3 pWUCYHKa paspbiBbl CYLLECTBYHOT MNPaKTUYECKM BO BCEX
obnactax. B Tabnuue 1 06BACHAKTCS KOMMETEHUMW, KOTOpble HEO6XO0AMMO
npruobpecTn B caMoe 6mKaiillee BPeEMS.

Tabnuua 1. MaccoBble KOMNETEHL MW, HEOOX0AUMbIE ANa LUMPOBONM TpaHchopmaLmm

No O6nacTb OnucaHue
KOMMeTeHL i
1 CB060AHOE BnageHune CBo6ogHOe, 6e30MacHOeE U HaAeXHoe
YCTPOMCTBAMU U Ncnonb30BaHne Pa3NNYHbIX YCTPOIACTB,
NHTepdeincamu NPOrpamMmMHbIX CUCTEM, LUPPOBLIX CEPBUCOB B
npoMeccMoHanbHOM AeATeNbHOCTH
2 dopmupoBaHune Wunpoknin  kpyrosop B WT; ymeHue
060CHOBaHHOW cthopmynupoBaTb NOTPeOGHOCTM B aBTOMaTU3aLuu
noTpe6bHOCTN B CBOE cdepbl [eATENbHOCTW; OCYLWeCTBUTL WU
Lungposoi MPUHATL  3KCMEpPTHOe  y4yacTue B  BblbOpe
TpaHchopMauum WHCTPYMEHTOB n LN pPOBLIX CepBu1CoB,
KOHTPO/IMPOBATb XOf WX BHEAPEeHUs U NPOBOAMUTb
NPUEMKY pe3y/ibTaToB
3 CB060aHOE BnageHne YMeHune 3(PHeKTMBHO NCnonb30BaTh
LU1GppoBbLIMK BHEApPEeHHble LUMPOBbIE TEXHONOrMU U CEPBUCHI,
TEXHOMOTUAMMN B3aMMOJencTBOBaTb CO CNyX6amu MOALEPXKKN W
ynpaBnaTb  WU3MEHEHUAMW B  paMKax CBOMM
KOMMNeTEeHLUNA N yPOBHA OTBETCTBEHHOCTH
4 AKTNBHas ponb B NT- BbicTynaTb Kak K/t04eBOW M0oNb30BaTe/b U

npoeKTax

3aKa34yMK, aKTMBHO MPUHMMaTb y4yacTue B paboTe
NMPOEKTHbIX KOMaH4 MO BbINOSHEHUIO MPOEKTOB
ungposoin TpaHchopmauum (4To Heobxoaumo, B
4yacTHOCTW A9 MeToAuK agile devopps)
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Ne O6bnacTb OnwucaHune

KOMMNeTeHL N
5 [oBepue K KOMNbIOTEPY Mepegaya KOMMNbIOTEPY MOHOMOYMUIA MO
BbIMO/IHEHUIO OTAE/NbHbIX (YHKUUA 1 LenblX
npoteccos

6 Vicnonb3oBaHue N3meHeHne oOTHoOweHMA K paborte: oOT
KopnopatueHbliX AT OrpaHMYeHHON N0 BPEMEHN N MECTY AeATeNIbHOCTHU
BCerfa u sctogy 0O TMNOCTOSHHOW BOBJIEYEHHOCTU B  MPOLLECCHI,
rapMoHM3Mpys eé CcaMOCTOATENIbHO C OTAbIXOM U
pasBuUTUE; yMeHue ynpasnATh BpEMEHEM

CaMOCTOATE/IbHO
7 BoccTaHoBneHue C yyeTom npefbifyLlero nyHKTa 0CBOEHME
paboTocnocobHOCTH 6a30BbIX NPUHLMMNOB BOCCTaHOB/IEHUA

NT camocToATeNbHO paboTOCNOCOOHOCTN  LMUPPOBLIX CEPBUCOB Npu
HEBO3MOXHOCTU MONYYUTb KBAM(PULNPOBAHHYIO
MOMOLLb U3BHE

N3 Ttabnuubl 1 BMAHO, YTO umMgposas TpaHcopmaumsa npeanonaraet He
MPOCTO OCBOEHME LUMPPOBbLIX KOMMETEHUMIA, a NPUHUUNUANLHOE W3MEHEHUE
MOAXOA0B K XXM3HM, paboTe 1 UH(opmMaLuu.

B anoxy uuntpoBoit TpaHcgopmaumm noboil YenoBek A0/MKEH 06naaaTb
HabopoOM KOMMETEHLUMIA, MOAeNb KOTOPOro MOXHO NPeAcTaBuUTh B BUAE TPeGEHKM
(pUCYHOK 2), rae 3y6ubl ONpefensitoT KOMMETEHLMM B OTAENbHbIX 061acTsX, a ux
AJ/IMHA - YPOBEHb KOMMNETEHLUN.

PrcyHok 2. 'pebeHKa KOMNETEHL WA

KomMmneTeHUnn, OTHOCALLMECS K LLMPOBLIM TEXHOMOMNSIM, B 3TOWN rpebeHkKe
OyayT 3aHMMaTb Bce 60/blUee MecTo. HU3KMIA ypOBEHb MACCOBbLIX KOMMETEHL MM
B T He NO3BOMUT NepenTn K LMMPOBOI TpaHCcHopmaLnu.

3agaun oby4yeHMs cneunannucToB LMMPOBOA TpaHChopMauun MOXKHO
paccMaTpmBaTb B [IBYX HarnpaB/ieHUsX: MaccoBoe 00y4yeHue NPaKTUYECKU BCEX
CNoéB obliecTBa u 06yyeHne NT-cneunanmcTos.

B 4acTHOCTWM, MOXXHO BbISIBUTb TakKXe paspbiBbl B KomneteHumax WT -
cneymanncTos (pucyHok 3). Kak BMAHO M3 PUCYHKa, CUTyaumsa TYT HECKO/IbKO
nyudule, Yem npeacTaBneHHasa Ha puc. 1 ana HaceneHusa. OQHAKO U TYT BbISB/IEHbI
paspbiBbl, KOTOpPble MOTPebYyHOT yCTpaHeHUs B caMoe Gnvkaiwee Bpems. OHU
npuBeaeHbl B Tabnuue 2.
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JHMKeNW K

Mo BbI30BY
OfuH 3a Beex
«Knewu»

EquH B0 BCEX nnLax

Ckpuntsl

LUl poKue KomneTeRLum
CaM cefe HayanbHuk
OTBETCTBEHHOCTD 34 BCE

MoTusauns

Cnyx6a UT MogpasgeneHune unhpoBoii

TpaHchopmayuun
SLA Digital SLA
NMHAY NORZEPK KN Hanpapnehiue passutus
Cnyxba INupep
Cucagmut, Digital Officer, Dig[ital

nporpammucT, Engineer, Digital Trainer
aHANUTHK

«CanoXHuk 63 canor» 1BoicOKHI ypoBeHs
"ABTOMATH3ALWN NPOLECCOB
ntT

LHEpaBHOMEpHbIE LUPOKHE
*KOMNETeH LU

Jemokparug

Y3Kue KOMNeTeHL iu

Wepapxuyeckas
0preTpyKTYypa
JonxHocTHas
HHCTPYKL NS

Motusayus no KPI

Konnektngxas
O0TBETCTBEHHOCTb

MOTUBALHA N0 AOCTHX EH D
uened

PrcyHok 3. CpaBHeHMe KoMNeTeHUNA NT-cneunannucToB B pa3inyHblie
NCTOPUYECKNE NEPUOLbI

Tabnuua 2. KomneteHuum NT-cneunannctos 418 LUGPOBOIA TpaHChopMaL M, KOTOPbIM

Heo6X04MMO yAeNnTb MaKCMManbHOe BHUMaHNe

Ewe B 2007 1. Teppn YanT B KHUre «4Yero 6usHec xo4yet oT

NT» [3] onpegenun, uto 6usHec xouet oT T nupepctea B
MHHOBaumMAX. OlHAKO CerofiHa BO MHOTMX POCCUIACKUX
KomnaHuax T 3aHMMaeT NOgUYMHEHHbIE NO3ULMN U B NyYLLEM
cnyyae peanunsyoT o)opmMuBLLMECS NOTPEOHOCTU BU3Heca.

Ne O6GnacTb OnucaHune
KOMMETEHLINIA
1 Nwvgep
2 Bbicokuii
YPOBEHb
aBToMartusayuu

npoueccos NT

«CanoxHuK 6e3 canor» BecbMa TOYHO XapakTepusytoT
MONOXeHWe filen ¢ aBTomMaTn3almeil NpoLeccoB MNOALEPXKKN U
akcnnyatauum UT. N npuynHa TyT He CTO/IbKO B TOM, YTO Takue
MPOEeKTbI TPYAHee 060CHOBATL CMOHCOPaM, a B TOM, YTO

3a4acTyr npolie KpyTUTbCs, Kak 6enka B Konece, YeM 3aHATbCS
HanaXuBaHWeM MPOLLECCOB.

3 LW npokune
KOMMeTeHUnn

B cpese VT cneunannctoB 1 B 06y4eHUM npeobnafaroT y3kue
TEXHUYECKNE HaBbIKM B yLLEPO TAKUM HanpaBneHUsSM Pa3BUTuS,

Kak ynpaefieHne, 3MOLMOHaNbHbI UHTENNEKT, KOMMYHMKaL MK
1 B3aUMOZeCTBME, NPOABUXKEHME 1 NKap.

CUCTEeMHbI Noaxof K popMUPOBaHMNI0 KOMMETEHLUIA

lNpeononeHune

BbILLEYNMOMAHYTbIX

PaspbIBOB  KacaeTcsi  KyNbTypbl,

MCUXONOT N He TONbKO OTAENbHbIX CMELManUCTOB, HO 1 BCero obulectsa. Caenatb
PbIBOK B CTOPOHY LM(POBOIA TpaHCHOPMALMM MOXKHO TONMbKO C MOMOLLbHO
CACTEMHOr0 noaxofJa KO BCeM 06/1acTsM  (OPMUPOBaHNS  KOMMETEHLNIA,
NpVBeAEHHbIM Ha pUCYHKe 4. MpuyeM BCe NPUBEAEHHbIE HA PUCYHKE 4 CUCTEMbI
[OMXHbI Pa3BMBaTLCA COrMacoBaHHO C TeM, YTOObI MOAAEPXKMBATL W MOBbILLATb

3(h(PeKTMBHOCTb ApYr Apyra.
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PUCYHOK 4. CucTeMbl (hOPMUPOBAHMA KOMMNETeHLMI LM POBOIA TpaHCchopmaLlmu

3aKoOHOAaTeNbCTBO M CTaHA4APThI

OfHO M3 HanpasfeHWA CUCTEMHOro nogxofa K (OpMUPOBaHUIO
KOMMNETEHUMIA LMPPOBOMA TpaHCHopMaUnn CBA3AHO C Pa3sBUTUEM HOPMAaTUBHOM
6a3bl. Kpome pa3BuTua NpocTaHAapToB M Mpoueayp OUEHKW COOTBETCTBMSA UX
TPeb0BaHUAM BaXHO YAeNUTb A0CTaTOYHOE BHMMaHWe pa3BUTUI0 CTaHJapToB
oTpacnun, Cnoco6CTBYIOWMX FPaMOTHOMY CUCTEMHOMY NOAXOAY K LM(POBbLIM
TEXHOMOrMAM. TN CTaHAAPTbI ABNAKOTCA OCHOBOW NPOgCTaHAApPTOB U Npoueayp
OLeHKM, a, cnefoBaTe/lbHO, OCHOBOW rpaMOTHOM MOAeNn KoMneTeHUnin. MHorue
npodgeccnoHanbHble ctaHgapTel T He 06HOBNsAMCbL ¢ ¢ Havana 90-X rogos
MPOLL/IOr0O Beka, Korga oTpac/lb HaxoAunach B COBEPLUEHHO APYrOM COCTOSAHWW.
MepecmoTp psga ctaHgapToB VT, Bkntovas TOCT 34 [1], TeHAEep Ha KOTOPbIA Bbin
00bsiIBNEH B Hayane 3TOr0 rofa, MpeAcTaBnsaeTcad OyYeHb BaXHbIM U
CBOEBpPEMEHHbIM Wwarom. OfHakKo TYT BaXHO WCNO/b30BaTb MPUBEYEHNE
LLUMPOKMNX 3KCMEPTHbIX KPYroB K pa3paboTke v 06GHOBIEHUIO 3TUX CTaHAApPTOB.

Kpome cTaHAapToB BaXXHO TakXe CO34aHWe 3aKOHOAaTe/IbHOM OCHOBbI
pa3BUTUA OTPac/un, 4YTo 6bINO cAenaHo, Hanpumep, ewe B 1996 r. B CLLUIA akTOoM
KnuHrepa -KoaHa [2]. AHaNOrMYHbIA OTEYECTBEHHbIA 3aKOH, YTBEpPXKAAroLLnii
Heo6XOANMOCTb apXMTEKTYPHOIo nogxofa K gopmumpoBaHuto cuctembl T Ha
roCyfapCTBeHHbIX NPeanpuATUAX, MO3BO/INT CYLLECTBEHHO MOBLICUTHL HE TOJbKO
Ka4yecTBO UT, HO N ypOBEeHb KOMMNETEHLMIA CNeLnanmncTos.

KynbTypa ungpoBoit TpaHcthopmaymm

HeBepHO MoHATas M OCBOEHHAs KOMMbKOTEpPHass rPaMOTHOCTb MOXKeT
MPUHECTN CYLLLECTBEHHbIN Bped. KyCcOouHbIin noaxoa HaceneHus K cucteme VT He
Mo3BoONSeT [AOOUTHLCA CYLLECTBEHHOIO MNPOABMXEHWA MO MyTU LUGPOBON
TpaHcopMaymm 1n 3PEPEeKTUBHO WMCMoMb30BaTh [OCTMKeHUA WT B CBOei
feaTenbHocTU.  HeobXoAuMMO  YCTpaHUTb  3TOT  paspbiB  MYyTEM  LUMPOKOro
OCBeLLeHNs COBPEMEHHbIX MPUHLMMNOB M METOAOB MCMONb30BaHUA T C Tewm,
4yTOObl YCTPaHUTb NPefpaccyaku N 3abMyXX4eHWs, CBA3aHHble C OTCYTCTBMEM
CUCTEMHOr0 noaxoja K 06pa3oBaHuNIO B 3TOW 06/1aCTy.
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K coxxanenuro, UT kak o0jacTe HEATCIBHOCTH, HE B IOJHOM Mepe
WCIIOJIB3YIOT COOCTBEHHBIC BO3MOKHOCTA KOMMYHHKAIMH. B CBA3M ¢ 3TuUM
HNIUPOKHKE CJIOM o0miecTBa mpoaokaroT otsoaute UT ponp nuiibk ogHOro M3
cermeHTOB phiHKA. OtHaKo T npeTeHayroT u CTAaHOBATCSA PEaTbHBIM JIBUTATEIIEM
Pa3BUTHSA KOMIIAHWW Pa3IMYHbBIX 00JACTeH, MOITOMY HEOOXOAUMO MPOIyMaTh U
peaau3oBaTh IIUPOKHE KOMIAHWW M0 TOMYJIApHU3ali IU(PPOBBIX METOIOB
YIIPaBJICHUS ¥ TIPOU3BOICTBA.

Cucrema o0yuenust

OOyuenue crienuaaucToB I1MEGPOBON TpaHCOpMaALMK KacaeTcs IBYX
CBA3aHHBIX HAIMPABIICHUM: OOydYeHHME BCEX UJeHOB oOmecTBa ocHoBam UT-
rPaMOTHOCTH WM Ii(poBor rpamoTHOoCTH, M oOydeHue UT-cnernumanucTos, B
YaCTHOCTH, TOMY, KaK YYUTh U MIPOJABUTATH [IU(POBBIC TCXHOJIOTHH.

Jlns Toro, 9ToObl MOBBICHTh KOMIETCHIIUH BCETO OOIIECTBA B IU(PPOBHIX
TEXHOJIOTHAX HAJIO TIPETyCMOTPETH CISAYIONTHE MEPHI:

e Pacmmmputh Kypc KOMITBIOTCPHOM TPaMOTHOCTH A0 HMQPOBBIX MacCmTa0OB
BOIIPOCAMHU apXUTEKTypbl mnpeanpuatus, s¢pdextusnoctu WUT, nmpuHimmnos
opra’u3anuy noauepkku u passutus MT-cepsucos, ocHoB BeinonHenusa UT-
MPOCKTOB, O0030pOM COBPEMEHHBIX TEXHOJOTMM W HMX O€30MacHOro |
3¢} PEeKTHBHOTO UCTTONB30BAHUS;

e [lpenycmoTpeTs Ha BCEX CMIETTUATBHOCTIX BBICIIET'O U CPETHETO CTIEITUATBHOTO
oOpazoBaHusi Kypc MO LM(PPOBOM TPaMOTHOCTH, aJanTupys €€ oOIue
TIPUHIIATBI C OCHOBHBIM HAITPaBJICHUEM O0YYCHUS yUaIMXCS,

e VYuyureiBaTh [U(PPOBBIC KOMIICTCHIIMM BO Bcex mnpod)cTaHmapTax H,
COOTBETCTBEHHO, OIICHKAX COOTBETCTBHS UX TPCOOBAHUSIM;

e OrtmeiapbHO pa3BUBaTh W MPOINAraHAUPOBATH CepTHPHUKALMIO MO IUPPOBOH
TPaAaMOTHOCTH, KOTOpPasi CyMECTBYET BO MHOTHX CTPaHaX MHPA I MIAPOKUAX
CJIOEB HACEJICHUS.

K o6yuenuro U T-crienmanucToB HEOOX0UMO TAKKe IMOIXOUTh CUCTEMHO.
CymrecTByroImas IpaKkTHKa 00y9YeHHs B BBICIITUX YIeOHBIX 3aBEICHUAX BO MHOTOM
HalleJIeHa Ha TOATOTOBKY HaydHbBIX KaapoB. OMHAKO B HAyKy HA ITPAKTHKE AAEST
O0YeHb HEMHOTO BBINYCKHHKOB. V1 rocymapcTBeHHBIE SK3aMEHBI, M TPEOOBAHMS K
BBIITYCKHBIM KBATM(HUKAIIMOHHBIM padoTaMm, HarleJIeHbl MMEHHO Ha 5T0. BaxkHO
emie OoJiee TMOBEPHYTH OOYYEHHE CTYIASHTOB B CTOPOHY BBIPAOOTKH Yy HHUX
KOMIICTCHITHUN IS PAKTHYECKOM PadOTHI.

[TomsITKa cmenaTh 3TO, BO3MOYKHO, OblIa MPOM3BEACHA IS CETOTHIITHUX
MarucTpoB. CoeauHeHNE TTONYISHHUs 3HAHNM C TTPAKTUIECKAM MX IPUMEHEHUEM,
okasbiBaeTCs Hed(hPeKTHBHBIM, KOr1a padoTa CTYyICHTOB HUKAK HE CBsI3aHA C TEM,
YTO OHH OCBAMBAIOT B yU€OHBIX 3aBEACHUAX.

OnHa U3 BO3MOKHOCTEH YJIYUINUTh CUTYAIHIO — 3TO chopMupoBaTh OojIce
TECHOE B3aWMOJICUCTBHUE OpraHu3aliidi ¢ YyYeOHBIMH 3aBEACHHAMH. OTO
BO3MOYKHO, TTOTOMY YTO HMHTEPECHI B PAa3BUTHHM KOMIIETCHIIMHA €CTh y TOH, M Y
JPYTOW CTOPOHBI, TAK JK€ KaK M BO3MOYKHOCTH 3TH KOMIIETCHIIMM pa3BHBaTh. Mx
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00BEAMHEHUE TIO3BOJIUT JOOUTHCA CYIECTBEHHOTO TPOJBIKCHHS HAa ITyTH
pasBuTHA LUGPPOBOro OOMISCTBA.

Ha nporpamme Menemxment T B BIIIB MI'Y Oblia cienana mombiTKa
OpPraHW3aIMH TAKOTO B3aUMOJEHCTBHS, KOT/Aa CTYICHTHI TIPOXOIUITN CTAKUPOBKY
B KpyIHOUM Poccuiickoll KOMIIaHWH, COIEpIKaHUEe KOTOPOM OBLIO COTIIACOBAHO C
OCBAaMBAEMBIMM KypcaMHu. BBITOZHO 3TO 0OKa3ajJoch BCEM 3aMHTEPECOBAHHBIM
JIALIaM.

KoMmanus npu 5ToM NoJTydmiia ciieIyromune MpeuMyIecTBa:

e Pabouue pyku Ul pemeHUs TEKYIINX 3a/1a9;
e Bo03MOXHOCTH BBIOpATh JIyYIIUX CTYASHTOB JJIsi BKIFOYCHHsS B IITAT HA

HOCTOSHHOM OCHOBE;

e (CTyAeHTHI MPUXOIITH B KOMITAHHIO C BOCTPEOOBAHHBIMU KOMITCTCHIIMAMM,

1 ux 3((PEeKTUBHOCTH ObLIA BBIIIE, 9EM Y TEX, KTO MPUXOIWJ C PhIHKA TPY/A,

e B03MOXHOCTh TIOBIIMATH HA MPOTPAMMBI KypcoB, COPMHUPOBAB HYKHYIO

KOMIIAHWHW TPEOSHKY KOMITETEHIIHM.

CTyaeHTHI B CBOIO OYEPEab TTOTYIMIN IPEUMYIIECTBA!

e Bo03MO)XHOCTH Ha MPAKTUKE TTPOBEPUTH ¥ PUMEHHWTD TTOJTYICHHBIE 3HAHMUA,
chopMHpPOBAB TAKKM 00Pa30M YCTOWIMBHIE KOMITETCHIINH;
¢ BO0O3MOXHOCTh HauaThb TPYAOBYIO AEATEIbHOCTh B KpynHOM Poccuiickou

KOMITAHWH;

e U3bexxaTh cTpecca MOMCKAa PadOThl M CMATYWTH AJANTAIMI0 HA HOBOM

MecTe.

Ob6pazoBaTennpbHOE YUYPEKACHHE B CBOKO OdYepedb IONYYMIO P
MPEUMYILECTB:
e VIiIy4dmieHHEe KadyecTBa MAarhuCTEPCKOM MpOrpaMMbl 3a CHET BKIIOYECHUA
MPaKTUYECKON 4aCTU MPUMEHEHUS MOJYyYEHHBIX HA 3aHATHIX 3HAHUU;
e [loBpiieHHE NPUBIEKATENBHOCTH NPOTrpaMMBbl 3a CUYET MPEAOCTABICHMS
CTa’KUPOBKH U BO3MOKHOCTH TPYAOYCTPOMCTBA [ BBIMYCKHUKOB.

Jis Toro, 9To0b MOAOOHAs CXeMa CTajla UCTOIb30BaTHCA TTOBCEMECTHO, a
HE 0CTaNIach YQ9HBIM OIMBITOM, HY>KHO Y4aCTHE rOCyAapcTBa B popme, Hampumep,
HAJIOTOBBIX JIBTOT TS Y9aCTBYIOIIHUX BO B3AUMOJICHCTBHHA CTOPOH.

OOy4eHne — OLIEHKA COOTBETCTBHS — CTAHAAP TH3AIHS

OmnbIT pazpadoTky NMpodCcTaHAAPTOB, MPOIEIYP OIEHKH COOTBETCTBHS WX
TpeOOBaHMAM W O0pPa30BATCIIBHBIX MPOTPAMM TOKAa3bIBACT, YTO BCE OTH
KOMIOHEHTHI (JOPMHUPOBAHUS W PA3BUTHS KOMIIETCHIIUN TECHO CBS3aHBI IPYT C
JPYTOM Y TOJDKHBI PA3BUBATHCS COTIACOBAHHO. DTO O3HAYAET, YTO MX pa3padoTKa
M W3MCHCHHME  JIOJDKHBI ~ TNPOUCXOJWTh  OJHOBPEMEHHO C  SOUHBIM
CHUCTEMATHU3UPOBAHHBIM TTOIXO0/IOM.

CeroaHsimHMe MPOLEAYPHI TIO CIOKHOCTH U JUTUTSIIBHOCTH COTJIACOBAHUMN
HE COOTBETCTBYIOT MOTpeOHOCTAM ImppoBoi Tpanchopmarmu. Heobxomumo ux
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MEePECMOTPETh TAKUM 00pa3oM, 94TOOBI MOKHO OBLIO U3MCHATH MX OINEPAaTHUBHO,
Cleays 3a pa3BUTHEM TEXHOJIOTHM U MOTPEOHOCTEH 00IIIeCTRA.

OObeKTHBHOE OTCTaBaHWE 00PA30BAHUA OT PA3BUTHSA TEXHOJOTHHA MOXKHO
COKpATUTh U CMATYUTh, BKITFOYAs B €ro JIaHTmadT HaAy4IHBIC, POMBIIILJICHHBIC U
MTPOU3BOACTBCHHBIC OPTraHU3AIINH.

3akiroueHue

B cratpe mokazaHo, 4TO B YCHOBUAX CerogHAlHero passutus UT u
pacnpoctpadHenus wuae I[T HeoOXoaumoe MOBBIINIEHWE KOMIETECHITUH
npodeccruonaaoB 1 00IMEeCcTBa MOXKET OBITh TOCTUTHYTO JIUIITh TAPMOHUYHBIM
COUETAaHUEM YCHWJIMK B TaKWX 00JIACTAX, KaK 3aKOHOJATEIHCTBO W CTAHIAPTHI,
KyapTypa [m¢poBoi TpaHchopMamuu, cHCTeMa OOyYeHHsS, a TaKxkKe
YCTaHOBJICHHUE CBsI3eH «00yUEHME — OIIEHKA COOTBETCTBUS — CTAHIAPTHZAITHNY.
B cBa3m ¢ oTHM, 114 pemieHWS BBISIBIICHHBIX TMPOOJEM TMpeaiaracTcs
KOMITJICKCHBIN apXUTEKTYPHBIM TIOAXOM, TOCKOJIBKY JIHUIIb OH CHOCOOCH
YCTOWYHBO 00€CTIEUNBATH TOCTHKEHUE CTOJIb CJTOJKHBIX IETIEH.

Jlnst yememHoro pasputusa ImdpoBoi TpaHchopManmuu HEOOXOAUMO
pa3BWBATh APXUTECKTYPHBIM TOAXOM KO BCEM OOJIaCTAM, CBSI3aHHBIM C
oOydeHHEM, a WMEHHO. ONEPATHBHOMY OMPEACICHHIO BOCTPEOOBAHHBIX
KOMIICTEHITNH,  (POPMUPOBAHHMIO 3THX  KOMIETCHIIMA C  TIOMOIIBIO
pPa3HOOOpa3HBIX TMporpaMM OOYUYeHHMS ¢ ONPEACICHHUIO COOTBETCTBHS
KOMIICTEHITHH CIENAATUCTOB CPOPMYTAPOBAHHBIM TOTPEOHOCTAM C IIEITBIO
BBISIBJICHUSA W TIOCIICTYIOIETO YCTPAHEHUS HECOOTBETCTBHIA.

C  ngpyrodi  CTOpPOHBI, HEOOXOMWMO  CHCTEMATH3UPOBATh U
rapMOHW3MPOBATh YCHWJIMS BCEX 3aWHTEPECOBAHHBIX CTOPOH, K KOTOPHIM
OTHOCATCSA OpraHW3alliy, 3auHTEPECOBAHHBIC B HAWME CHCIHAIACTOB,
HaWIy4dmuM 00pa3oM OTBEUAIOIMX WX TOTPEOHOCTAM, 00pa30BaTEIbHBIE
YUPEXKACHUSA, 3aWMHTCPECOBAHHBIC B TOATOTOBKE KBATM(HUITMPOBAHHBIX
CIEIUANICTOB, BOCTPEOOBAHHBIX HA PBIHKE TPyJda W caMH OOydaeMele,
3aMHTEPECOBAHHBIC B TOM, YTOOBI HAWTH HAWIyUIllee TMPUMCHEHHE CBOUM

CIIOCOOHOCTAM W 3HAHUIM.
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HAYYUYHO-UCCIIEJOBATEJIBCKAS PABOTA CTYAEHTOB
B TIPOI'PAMME NHOAI'OTOBKHU BAKAJIABPOB
11O IT-HAITPABJIEHUAM

B cratbe paccMOTpeHBI BOMNPOCHL, CBSI3aHHbIE C BKJIOYEHHEM HAy4dHO-
UCCIIeNIOBATENIbCKON  paboThl  CTyEHTOB B oOpa3oBaTeNbHble mporpamMmel mo IT-
HampaByieHusiM. [IpuBeeHbl TpUMEpbl €€ CONEpIKaHUsS Ha KaKIOM Kypce OOydeHus.
OmnpeneneHbl Mepbl IO 00ECMIEYSHUIO MAKCHMAJIbHON TOCTOBEPHOCTH, OOBEKTUBHOCTU U
HE3aBUCUMOCTH OLIEHKM YPOBHSI NMOATOTOBKH CTYAEHTOB IO PE3YyJbTAaTaM BBINOJHEHUSA
HUPC. Ilpencrasnena Tunosas cTpykTypa u coaepxanue HUP, a Taxxe chopmynupoBaHsl
peKoMeHAauuu 1o (GOPMHUPOBAHUIO TPE3SHTALIMU U TOKJIAA.

KITIOYEBBIE C(JIOBA: wuH(boOpMalMOHHBIE TEXHOJOTHH, 00pa3oBaTejIbHAS
Mporpamma, Hay4YHO-UCCJIEA0BATEIbCKAsS paboTta CTYJICHTOB, BBIMTYCKHAsI
kBanupuKkannoHHas padoTa, TPEACTABIEHHWE TPOEKTa, HE3aBHCHUMas OIEHKa KadecTBa
obpa3oBaHUsI.

B Hacrosimiee BpeMs BO BCeX BBICIIMX YYEOHBIX 3aBeleHUIX Poccum
AKTUBHO BEIETCS pa3pabOoTKa HOBBIX OOPa30OBATENBHBIX MPOTPAMM  TIO
peaM3yeMbIM HaTPaBJICHUAM ITOATrOTOBKH B cooTBeTCTBHH ¢ ®I'OC BO 3++. [Ipm
3TOM W B 00pa30BaTENbHBIX CTAHAAPTAX, U B APYTHX PYKOBOIIIINX JOKYMEHTAX
MunucrepctBa obOpazoBanws W Haykun PO (HbiHe MUHUCTEPCTBO HAyKH W
BhICIIET0 oOOpaszoBanmsa P®) ocoboe BHMMaHHE yACIIESTCI HEOOXOIUMOCTH
oOecrie4eHUs] HE3aBUCHUMOM OICHKM KAavecTBa IMOATOTOBKH OOYYarONIMXCS ITO
o0pa3oBaTeIbHBIM MPOTPAMMaM BBICIIEr0 0Opa3OBaHM.

Takyro OIIEHKY PEKOMEHIYEeTCS OCYIIECTBIATH HA BCEX JTamax: NpH
MMPOMEKYTOYHOW arrectanmu (10 JUCHMAIUIAHAM, MPAKTHKAM, BBITIOJHEHHBIM
KypPCOBBIM pad0TaM M MPOEKTaM, a TAKKE YUACTHIO B TIPOSKTHOU e TETFHOCTH),
MPU TPOBEACHUM BXOAHOTO KOHTPOJISA, TPH KOHTPOJEe COPMUPOBAHHBIX
pe3ysbTaToB OOyYEHHS IO paHee WM3YYEHHBIM JIWCLWIDIMHAM, TIPU aHAJU3e
noptTdoJIN0 AOCTHKCHHUH, oOydaromuxcs [1], mpu mpoBeNeHWUH OIUMIHAN U
KOHKYPCHBIX MEPOIPHUATHH, IIPY FOCYAAPCTBEHHOM UTOIOBOM aTTECTALIWH.

HanOonpmyro OOBEKTHBHOCTE M JOCTOBEPHOCTh OIICHKH KadecTBa
o0pa3oBaHWs MO3BOJIIET 00ECIIEYUTH BBHIMOJHEHUE O0YYAEMBIMHU MPAKTHYECKHUX
mpoekToB. C 3TOM 1ENb0 OOBIMHO B 00pPA30BATEIBHBIC MPOTPAMMBI BKIIFOYAFOT
BBITIOJTHEHWE KYPCOBBIX IMPOEKTOB M PAdOT MO TPO(HIBHBIM JIHCIMILTAHAM.
OpHako, Kak TPAaBWIIO, JUIA YKa3aHHBIX MPOEKTOB M PpadoT (opMmymupyroTcs
y4eOHbIE TEMBI, a OHA HE BCET/Ia 00€CTICUNBAIOT TIPUKIATHON HATIPABICHHOCTH H
JKETAeMOT0 PE3yNIbTaTa.

Jlis ycTpaHeHWsl YKa3aHHBIX HEJOCTATKOB, a TAK)KE IMOBBIMICHUS YPOBHSA
MTOATOTOBKH CTYACHTOB K MPAKTHYECKOU padoTe mo mprodperaemoit mpodeccuu u
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o0ecrie4eHusi JOCTOBEPHOCTH M OOBEKTMBHOCTH OIEHKH J3TOrO  YPOBHS
MOATOTOBKM TIPEJIaraercs BBECTH B 0Opa30BATENbHBIC NMPOrPAMMBI BBICIIETO
o0pa3oBaHWsi BBECTH HENPEPHIBHYIO HAYYHO-HCCICAOBATEIBCKYIO padboTy
crynentos (HUPC), pacnpenenennyro mo Bcem cemectpam. Bo3mMokHOCTH ee
BKITIIOYCHUA TMPEAYCMOTPEHA Kak TOCYJApPCTBEHHBIMH 00pa30BaTeIbHBIMU
CTaHIAPTaMH, TaK ¥ IPUMEPHBIMH 00pa30BaTEIbHBIMU IPOTPAMMAMH.

B xone Takoit HUPC k koHIy kaxkmoro nmepruoaa o0ydeHus (Kypca) CTyIeHT
JOJKEH TOJArOTOBUTH KOHKPETHBIM TIPOGKT IO OJHOW WA HECKOIbKAM
JUCIUIUIMHAM B COOTBETCTBMM C  HAIPABJIICHHOCTHIO  00pa30BATEIHHOM
MIPOTPAMMBI ¥ OTIPEJICIICHHBIMH B HEW TUIAaMU NPOQECCHOHATEHOM A TENNHHOCTH,
K KOTOPBIM TOTOBSITCS CTYICHTEI.

Oco0biii  3ddext ot Brmouenms tako HUPC B oOpasosartesibHbie
MPOrPaMMBbI MOKET OBITH MOTydeH B cdepe nHpopmarmonHbix Texuoorai (I1T).
HNmenHo B »ToM cdepe BHeApeHHE OOBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHH B
KaKUX-TU0O0 TIPeAMETHBIX 00JIacTAX BBIMOIHsAETCS B popme mpoekros. [loaTtomy
MPUOOPETEHHUE CTYJACHTAMHM HABBIKOB MPOCKTHOW PadOThI MIpaeT PEeHIaronIyro
poiib B WX TOATOTOBKe. Kpome TOro, BBHIMOJHEHHE MPOCKTOB MO3BOJISAET
KOMIDIEKCHO OILICHHTh CTEIEHb TOTOBHOCTH CTYACHTOB K CaMOCTOSTEIIEHOW
paboTe Mo CrHeHUaTbHOCTH.

Paccmorpum  Bapmantel  comepxkanms takon HHWPC B pamkax
obpa3oBaTenbHBIX iporpamm 1o [ T-HanpasieHUsIM.

Ha 1-m xypce mpu HamMYMm B y4eOHOM IIaHE JUCIUIUIMH, CBSI3aHHBIX C
ocHoBamu web-nporpamMmmupoBanus win web-guzaiinom, HUPC moxer ObITh
MOCBSAIICHA pa3pabOTKe web-caiiTa HEKOTOPOro MPEANpPHATHS (OpraHU3aAINK).
Hanwuame ompita Takod pa3paboTKM MOMKET MOMOYb CTYNEHTAM YK€ Ha CaMOM
paHHEM 3Tare CBOCH MOArOTOBKY YYaCTBOBATH B KOHKPETHHIX mpoekrax. Kpome
TOTO0, YCTIENIHOE BBIMOTHEHHE PEATHHOTO MTPOEKTA (TyCTh JAKE CaMOTO MPOCTOTO)
MTOMOKET CTYACHTAM IMOBEPUTH B CBOW CHUJIBI M TIOBBICHT MHTEPEC K M3yYCHHIO
CJIETYFOIINX TUCITATUIAH ¥ BBITTOJTHEHUIO HOBBIX TIPOEKTOB.

Ha 2-m kypce npecTaBiaseT HHTEpEC KOMIUIEKCHBIM POEKT 10 pa3paboTke
JOCTATOYHO CJIOMKHOTO MPWIIOMKEHUS ¢ 0a30M JAHHBIX B HEKOTOPOM MPEIMETHOM
obmactu. s pa3paboTKH 11e71ec000pa3HO MCIIONb30BaTh COBPEMEHHBIC CPE/IbI, a
B TMpOIECCe BBHIMOJHEHUS TMPOEKTAa OOpaTUTh MJOCTATOYHOE BHUMAaHWE Ha
MpopadoTKy MOJb30BaTeIbCcKOro mHTepdeiica. Takas paspaboTka H0KHA OBITH
OCHOBAaHA HA 3HAHUWAX W YMEHHAX, MOJYYaeMbIX B XO0J€ WU3YYCHHS IACLHWILINH,
CBA3aHHBIX ¢ 0a3aMM [AQHHBIX MW MPOrPAMMHPOBAHMEM HAa KAKOM-THOO
ANTOPUTMHYECKOM SI3BIKE.

Ha 3-m kypce B 3aBUCHMOCTH OT peainu3yeMbIX HAMPaBICHUN U IPOQuIIeH
MTOATOTOBKH, 4 TAKXKE THUITOB NIPO(HEeCCHOHATBHOM ASITEIbHOCTH, OITPEICIICHHBIX B
o0pa3oBaTeIbHOM MNPOTPaMMe, TEMATHKa MPOEKTOB MOMKET OBITh JAOCTATOYHO
HIAPOKOU.
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JIJis MPOEKTHOTO M HAYYHO-UCCIIEA0BATEIHFCKOTO THIIA TTPO(EeCCHOHATBHOM
JeSATENHHOCTH BBIMONHIeMbIH B pamkax HUPC mpoekt mokeT ObITh MOCBSIICH
paspaboTke:

® MOOWIBHBIX WM MHTEpHET-NIPUITOKESHHM;

® JIOKAJbHBIX CeTEH MPEANPUATHN (OpraHU3aIINH );

® CTPYKTYP BBIYUCIHUTEIBHBIX CUCTEM ISl KAKUX-JTHOO OPraHU3aInH;

® MUKPONPOIECCOPHBIX cucTeM (HanpumMep, HTepHeTa Bemien minu «Y MHOTO
JIOMay).

Jlis  TpOM3BOACTBEHHO-TEXHOJOTHYECKOTO W OPraHU3arMOHHO-
YIIPABJICHIECKOTO THMA MPOPECCHOHATBHON ASSITEIIBHOCTH MMPOSKT MOXKET OBITH
MOCBSAIICH pa3padoTKe:

® TEXHOJIOTHH W IIPOrPaMM pPa3BEPTHIBAHHS, HACTPOHKA M TECTHPOBAHUS
PaA3TUYHBIX TOCTATOYHO CIOKHBIX AIMapaTHBIX U MPOTPAMMHBIX CHCTEM;

® CHCTEM aIMHUHUCTPUPOBAHUS KOMITBFOTEPHBIX cerew,
BBICOKOTIPOM3BOAUTELHBIX  BBIYUCIUTEIBHBIX  CHCTEM,  CJIOKHBIX
MH(POPMAIIMOHHBIX CUCTEM, PACHPE/ICICHHBIX HHPOPMAIIMOHHBIX PECYPCOB
[2] 1.1

Bo Bcex 3THX mpoekTax clielyeT aKTUBHO MCIIONIb30BaTh MOICIUPOBAHUE,
o0OpaTUTh BHHUMAaHWE HA OICHKY MNoKazaTened 3((PEKTUBHOCTH W HAJICHKHOCTH
paspadaThIBACMbIX CUCTEM M MX JOKYMEHTHPOBAHHUE.

NMeHHO Ha »TOM Kypce BO3MOJKHA OpPraHM3aIMsA BBIMNOJHCHHUS U
JIOCTATOYHO KPYIHBIX KOMAHIHBIX MPOSKTOB. ITO IMMOMOKET CTYACHTAM TTOJTYYUTh
3HAHWA 10 OPraHU3AIUN BBIMOJTHEHHS KPYITHBIX ITPOCKTOB M HABBIKA KOMaHIHOM
paboThL.

Ha 4-m kypce, y4uTbhiBas CIHMIIKOM Majlo€¢ BpeMs, OTBOJMMOE Ha
BBITOJIHEHUE BBITYCKHOM KBanmupukamuonuon padorer (BKP), HUPC cnenyer
MOCBATHTH Pa3pabOTKe MPOCKTA, KOTOPBIM 3aTeM OYJeT MPEACTABICH B KAYeCTBE
BKP [3]. Takum ob6pasom, sta HUPC Oyaer sSBAATHECA OCHOBHBIM 3TarioM
BoITtosTHeHUST BKP.

Jlns opranmzarmm tako HUPC HeoOxoamumMo B yaeOHOM miuaHe B bioke 2
«IIpakTrika» BBIACTUTH UTs HEe 10 1-2 3a9€THBIX SIMHHUIIBI B KAXKIOM CEMECTpE.
[Tpu 3TOM Hay4YHO-UCCleAOBATENbCKAs padoTa HOKHA OBITH PacipeaCICHHOM MO
KaKJIOMY CEMECTPY.

Jlns oOecrniedeHUs MaKCHMAaJIbHOW JOCTOBEPHOCTH, OOBCKTHBHOCTH W
HE3aBUCHMOCTH  OIIGHKH YPOBHA MOArOTOBKM CTYJACHTOB B  paMKax
MMPOMEXKXYTOYHOM  arrectani 1Mo  pesyipraram  BeimonHenus  HUPC
PEKOMEHIYETCA ClIeIyIOIIee.

1. Ilpu dopmynmupoBannu 3amanui Ha BeinonHenne HHUPC otrmaBath
MPEANOYTCHUE TeMaM B MHTEPEeCax MPEANPUITHI U OpraHU3aIvi, padoTaromuX B
COOTBETCTBYyIOImEH  cdepe, ©  NOPEACTABIAIONIAM  COOOH  peajbHbIC
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MMPOM3BOJICTBEHHBIE 33Ja9M JMOO aKTyaJlbHbIE HAYYHO-UCCIIEIOBATEIHCKIE
3a1a9H.

2. Hnma pykxosoactea HHUPC nmaxe B paMkax OZHOTO HaIpaBICHUSA
MOArOTOBKH (Mpo i) 1iesecooOpa3sHO Ha3HAYaTh HECKOJIBKUX MPEOIaBaATCIICH,
B TOM YHCJIE TNPENOAABATEIICH, SBISAIONIMXCS ACHUCTBYIOIIMMH COTPYIHHKAMH
MPEANPHUIATAA U OpPraHU3aIuid B COOTBETCTBYIOMEH mpodeccruoHanbHOM cdhepe
(npermogaBaTeliel  COOTBETCTBYIOIIMX 0a30BbIX Kadedap). IOTO  MO3BOJUT
pPacCUIMpUTh TEMATHKY pa3paldaThIBAEMBIX MPOCKTOB, a TAKKE MOBBICHTH WX
aKTyaJIbHOCTh Ha pbIHKE puKIaaHbix [ T-pazpadborok.

Pemenve peanbHBIX W aKTyaJdbHBIX MPOU3BOACTBEHHBIX W HAY4YHO-
WCCIIENOBATENBCKAX 3a/1a4, J1a €mle W TOJ PYKOBOJICTBOM ACHCTBYFOIIHMX
CTIIEIUAMCTOB CITIOCOOCTBYET YCHIICHHIO B3aUMOJICUCTBHS By3a C MPOQUITHBHBIMHU
MPEANPUATAIMA W OPraHM3alMsIMH, a TAaKXKEe CYMIECTBEHHO TOBBIIIAET
MOTHBAIIMIO  CTYASHTOB HE TOINBKO K JOOPOCOBECTHOMY  OCBOCHHIO
o0pa3oBaTeIbHOM MPOTPAMMBI, HO M K AKTHBHOMY NPHUMEHEHHIO TOJy9aeMbIX
3HAHUM Ha MPAKTHUKE.

3. s mpoBeeHWsT MPOLEayphl 3aIMUATH YKA3aHHBIX MPOSKTOB CISAyeT
dbopMHUpOBaTH CHEHHATBHBIE KOMHCCHM, B COCTaB KOTOPBIX BKIIIOYAaTh U
JNEUCTBYIOMINX CTCIHATMCTOB MPO(HIBHBIX NPEANPHUATHN U OPraHU3alri. JTO C
OJTHOM CTOPOHBI TTO3BOJIUT OOECIICYUTh HE3aBHCHMOCTH OLIEHKH MPOEKTOB, a C
JPYTOM MOXKET TMOBBICUTH 3aWHTEPECOBAHHOCTH MPO(HMIBHBIX MPEANPUATAN W
OpraHMu3ali B COTPYAHAYECTBE C 00PA30BATEIBHBIM YIPEIKACHHUEM.

4. 3amura BBITOJTHEHHBIX ITPOEKTOB JOJIKHA MPOBOIUTHCS MYyOIHYHO C
MpeACTaBICHUEM JOKiIaga ¢ mnpe3eHtauuer. llepen 3ammrToi mpoekrta
HEOOXOIMMO TPOBOJUTH MPOBEPKY IOSCHUTEIIPHOW 3alMCKH K TPOCKTYy Ha
HaJTMYHe 3aMMCTBOBAHMM (MPOBEPKY Ha ruiaruar). [lpu popmupoBannu HTOrOBOM
OILICHKH Ha 3aIIHUTE MPOCKTA CIIETYET YIUTHIBAT!

— Ka4ecTBO TMPEACTABICHHUS NPOEKTa MpW 3amure (1Mo AOKIany W
MIPE3EHTAINN ),

— MOJTHOTY TIPOPAOOTKH MPOEKTA, €r0 HAYYHYIO HOBU3HY W MPAKTHYECKYIO
3HAYMMOCTH (TIO TIOSICHUTEIIBHOW 3aMHCKE ),

— Ka4eCTBO M IUTAHOMEPHOCTh PAOOTHI CTyJEHTAa HA NPAKTHICCKUX
3aHATHAX, KAYECTBO €ro CaMOCTOSTENIbHOW pPadOThl M PE3yJbTAThl TEKYIIETO
KOHTPOJIS (110 OT3BIBY PYKOBOJIUATENSA ),

— BO3MOJKHOE TIPEJCTABJICHHWE pE3yJIbTaTOB MNPOSKTa HA Pa3THIHBIX
KOH(EpeHIMAX M KOHKYpCaxX, WX NyONHKAaIMs W TOJydYeHHWE HOKYMEHTOB O
BHEJPEHUH MPOEKTA (TI0 TPEACTABIICHHBIM JOKYMEHTaM ).

OrreHka, OJTy4eHHAs MPHU 3alI|UTe MPOCKTa, JOJKHA OBITh 00A3aTCILHON U
KITIOYEBOM TIPH MEPEBOAC CTYACHTOB HA CIEAYIOMMUNA Kypc U (POPMHPOBAHUS MX
pEeuTHHra.

[Ipu pa3paboTke TPOEKTOB HA KAKIOM Kypce PEKOMEHIYETCS eIuHas
MPUMEpPHAsA CTPYKTypa padoOThl (B TOM 9YHCJIE TOSCHUTEIBHOW 3alMCKH |
MPE3CHTAIMH ), KOTOpasi B OCHOBHOM COOTBETCTBYeT coaepskanuio BKP. OmHako
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Ha pPa3HbIX Kypcax, a TAK’KE B 3aBUCMMOCTH OT KOHKPETHBIX MOCTABIECHHBIX 33/1a4,
M0 PEIIECHUIO PYKOBOAMUTENST 00pa30BaTEIbHOM MPOTPaMMBI OTIACIBHBIC IMyHKTHI
npuMmepHo# cTpyktypsl HUP MoryT He npopabartsiBaThes.

1. AHanmuTraeckas 9acThb (0030p aHAJIOTOB):

0030p MpeaMEeTHOW O0JACTH, AKTYyaIbHOCTh MPOEKTHPYEMOTO MPOIyKTa
WU CUCTEMBI (MECTO B MPEAMETHOM O0JIACTH, aHATN3 OM3HEC-MPOIIECCOB
MPEANPUATHS U TIP. );

MOCTAHOBKA 3aJ1a4H: 1IC]IU U 3a/1a49H1 ITpoeKkTa (padoThl);

0030p M aHAIHM3 AHAIOTOB (PE3yJbTATHI MPEICTABUTH B BHJE TAOJHIBI C
YKa3aHUEM CPABHUBACMBIX aHAIOTOB U KPUTCPHUCB [JIsi CPABHEHUS ),
(dyHKIMOHAIbHBIC TPeOOBAHMSA K MPOSKTUPYEMOMY TIPOAYKTY H KX
000CHOBaHME.

2. OcHoBHas 4acTh (pa3paboTKa):

0030p, aHaIU3 M BIOOP METOIOB peaTnu3aliiu IMPOCKTa;

MOJIEJTb TIPOSKTHPYEMOTO MPOAYyKTa (CHCTEMBI) WK TIPOIIECCa;
CTPYKTYpHAas cXeMa MPOSKTUPYEMOTO POAYKTA (CHCTEMBI),

0030p, aHaJIK3 M BBIOOP CPEJCTB pealu3alliuy MPOSKTa,

CTpyKTypa 0a3bl JaHHBIX (0a3bl 3HAHWN);

QJITOPUTMBI  PEATM3AIAA  TPOCKTUPYEMOTO  MPOAyKTa  (CHUCTEMBI):
nporpamm, MojyJieH u T.1. (B ctporom cootsercTBuu ¢ [[OCT 19.701-90);
MPAKTUIECKAs PeaTH3aIHsl, PEe3yIbTaThl Pa0OTHI MPOTrPaMMBbI (CKPHUHIIIOTHI,
(hOopMBI TOKYMEHTOB | T.11.);

pe3yaIbTaThl TECTUPOBAHUS, TEXHUICCKUE XaPAKTEPUCTUKHA MPOTPAMMHOTO
WJTH aNmapaTHOTO 00eCTieYeHHs pa3padOTKHy;

obecriedeHre MHPOPMAIIMOHHON O€30TTaCHOCTH: MPOBECTH 0030p U aHAIN3
aKTyaJbHBIX YTPO3 HAPYIICHHs HH(OPMAITMOHHOMN 0€30TIACHOCTH, HA JTATe
MPOCKTUPOBAHUS; B PE3y/IbTATe aHAIM3a yrpo3 OMPEICIIUTh Haubojee
aKTyaJbHBIC W JUII HUX MPOBECTH BBHIOOP METOMOB M CPEIACTB 3AIHTHI
CUCTEMBI U ero o0ocHOoBaHue [4, 5].

3. 3akrounTeNbHAs 9acTh (OIeHKa 3PPEKTHBHOCTH):

OIICHKA TOKa3aTeled  HAJEe)KHOCTH  pa3padaTsiBA€MOro  MPOIYKTa
(cucTeMsl), )KeIaTeIbHO B CPABHEHUH C AaHAJIOTAMH;

orieHka 3 (PEKTUBHOCTH WCHOIB30BaHUA Pa3padOTAHHOrO MPOAYKTa B
CPaBHCHHHM C AaHAJOTaMW WM CYHICCTBYIOIIMM BAapHAHTOM (9YHCIOBBIC
3HAYCHWsA, TAOJIHAILIBI, BPEMEHHBIE qUarpaMMsbl, rpagukuy u ap. ),

OIICHKA JKOHOMHUYECCKOW 3(P(HEKTUBHOCTH Pa3padOTAHHOTO MPOAYKTa:
pacdeTbl  CTOMMOCTH  pa3paboTku  (BHEIPEHWs,  DKCIUTyaTallvH),
MOKa3aTejaed HJKOHOMHYECKOW dJ(PPEKTHBHOCTH TIPOEKTa (YHUCIOBBIC
3HAYEHWs, TAOJIHILIBI, TpadyKH | JIp. ).
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4. Pe3ynbTaThl U BHIBOIBI (B COOTBETCTBHH C ICISAMH U 3a7a9aMH ITPOCKTa,
C YKa3aHWEeM KOHKPETHBIX YHCIIOBBIX 3HAYCHHM), TEPCIEKTUBBl PA3BUTHSA
MPOCKTA, CBEICHUS O MyOIUKALMIX M BHEIPCHUAX.

5. TlpunmokeHuss (BCIIOMOTATENbHBIE MATEPHABI, TEKCTHI MPOTPAMM,
TEXHUYECKAs JOKYMEHTALWA, IIPOTOKOJIbI UCTTBITAHHN, aKThl BHEAPEHUS U TIP. ).

6. Crmcok wucmoib3yeMor JmtepaTtypbl u HHTepHET-HCTOYHHUKOB (B
cootserctBum ¢ [ OCT 7.1-2003).

Takas cTpykTypa siBIsieTcs THIOBOW nipH paspadotke modoro IT-mpoekra
WM HAy4YHO-KMCCIICI0BATEIbCKON padoThl, ¢ ToM uyuciae u BKP, obecneunBaer
NIyOOKYH0 MOpOpadOTKYy BCEX acleKTOB paboThl M KaK MNPABHIO MOJYYCHHUE
MOJIOKUTEIIBHOTO PE3yJIbTATA.

[lpy mOAroTOBKE K TMPEACTABIACHHUIO Pa3padOTAaHHOTO MPOCKTA TOXKE
CIeIyeT TIPUACPIKUBATHCA HEKOTOPBIX PEKOMEHIAIMM TI0 (HOPMHUPOBAHHUIO
MPE3CHTALIMN U TOKIA/a;

® TUTYJIBHBIA CHaiJ JOJDKEH COAEPKAaThb. HA3BAHUE YHUBEPCUTETA,

HazBaHHE Kaeapel, TEMY IPEACTaBIICMON padoThl, (paMIIHIO, UM H

OTYECTBO CTyneHTa (TOJHOCTHIO), (aMUIMIO, WUMA H OTYECTBO

PYKOBOJAUTENS (TIOTHOCTHIO), TOJ MPEICTABIICHHS,

® JpyrHWie CAiAbl JOJDKHBI OTPaXkaTh OCHOBHOE COJACPKAaHUE PaOOTHI M

WJUTFOCTPUPOBATh TOKJIA;

® 3AKIIFOYUTENBHBIN CJlal] MOJDKEH COMAEP)KATh KOHTAKTHBIE JAHHBIE
JOKJIaTUNKA,

® BCE CIANBI TOJKHBI OBITh MPOHYMEPOBAHHI,

® HE CJeAyeT BKIIIOUATh B CJIAWJBI TOJNHKO TEKCT WM TOJBKO OJHH

U300paXKEeHUA,

e TIpejAcCTaBlIAeMas Ha ciaiiaax WHGOPMaIHs TOJDKHA KOHTPACTHPOBATH C
ux (poHOM;
® Ha claigax i oTOOpaKeHWs TEKCTa IEIeCO00pa3HO HCMOJb30BaTh
mpudt 6e3 3aceuek (Hanpumep, Arial, Tahoma, Verdana);,
® HE CIEAYEeT UCIOJIB30BaTh pasiuuHble 3(P(PEKTHI TSI CMEHBI CIIAMIOB,
OHHM MOTYT BHOCHTH 33JICPKKY B OTKPBITHE CIIAI0B;
HE CIIETyEeT UATATh TEKCT CJIAN/IOB;
HE CJIEyeT UATaTh TEKCT JOKIaaa o oymare;
HE CJIEYET CTPOUTH AOKJIA B (hOpME KOMMEHTAPHUEB K ClIai1aM;
CJTAMIBI TOJDKHBI JIUITh WJUTFOCTPUPOBATH TOKJIAA, OHH JOKHBI TIOMOYb
JOKJIATYUKY COKPATUTH OOBEM (BpEeMs) TOKJIA/aA.

Takme momxoasl K (HOPMHPOBAHMIO MPE3CHTAIMH M JOKJIAJa TPH
MPE/ICTAaBJICHUM CBOETO MPOEKTA MO3BOJIAT CTyACHTaM OOECIEUNTh BBICOKHM
YPOBEHb €T0 MPEACTABJCHUSA M MOJYUUTh 0oJiee BBICOKYIO onieHKy. Ho camoe
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[JIABHOE ATO TO3BOJIUT CTYJEHTaM MPUOOPECTU OOTaThlii OMBIT BHICTYIICHHUS
nepea OOJIBIION ayIUTOPHEH.

PerynspHoe mnpeacTtaBieHue pa3pabOTaHHBIX TMPOEKTOB TMO3BOIUT
CTyJCHTaM MPUOOPECTH HEOLEHUMBIN OMBIT MEPE/ BBIMOJHEHUEM U 3alUTOM
BKP, u nyurmie moaroroBuThCsA K 3TOMy (PHHATBHOMY 3Tarry 00y4YeHHS B BY3€.

O0s3aTenbHOE BBITIOJTHEHHE HUPC, MPEYCMOTPEHHOM
00pa3oBaTeNbHON MPOrPaMMOM, CYIIIECTBEHHO MOBBICUT Ka4€CTBO MOATOTOBKH
BBIITYCKHUKOB, OOECIEUAT KM OMNbIT BBIMOJHEHUS TMPOECKTOB B CBOEH
NpPEeAMETHON 00JIaCTH, a TaKKE BOBJICUCHHOCTh CTYJIEHTOB B HAyYHbBIC
WCCIICIOBAHMS By3a (WX ydacTHE B PA3IMUHBIX KOH(DEPEHITUAX, KOHKypCax,
onuMIIAanax u T.1.). [lpmw 3TOM ypOBEHb MPEACTABIACMBIX MOKIAJAOB H
MIPOCKTOB Ha BHYTPUBY30BCKUX CTYJICHUECKUX HAYUHBIX MEPOMPUATHUAX, UTO B
CBOIO ouepeab 00JIeryuT oTOOP KaHAWAATOB OT By3a JJISl y4acTHsl BO BHEIIIHUX
HAy4YHBIX MEPOMPUATHSIX.

Takum o6pazom, HHWPC nomxHa cTarh KIIOUEBBIM 3JIEMEHTOM
00pa3oBaTEIBHOTO TpOLiecca B BY3€, OCHOBHBIM 3JIEMEHTOM HE3aBUCHUMOM
OLICHKM KayeCTBAa MOJrOTOBKM OOYYarOlMXCA W OCHOBOW MPUBJICYECHUA
CTYJICHTOB K Hay4YHOH padoTe.
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3OPEKTUBHBII KOHTPAKT U D®PEKTUBHOE
OBPA3OBAHUE

B pabote paccmarpuBaroTcs cucTeMbl IUGpoBOH TpaHchopManuu Ou3Heca,
OCHOBAHHBIE HA MHOTOCEPBUCHOM apXUTEKTYpEe U TEXHOJIOIMHU PaCIpPeNeeHHbIX PEECTPOB,
00eCreunBarOIIMe HOBbIE BO3MOXKHOCTH BeZeHHs OM3HeCA. DTU TEXHOJIOTHH 00ECIEUUBAIOT
Cepbe3HbIe MEepPeMEeHbl B OSKOHOMUKE W TPAIUIMOHHOM YVKiage OU3HEC-apXUTEKTYpPhI
MPEANPUATHH, MO3BOJISIOLINE IPOrHO3UPOBATh, aHATU3UPOBATh, IPOU3BOAUTH MOAACPKKY
NPUHATHUS ONITUMANIBHBIX PELIeHUH, obecreunBaTh HEOOXOAMMBIN YPOBEHb 0OE€30MaCHOCTH
UH(pOpPMALUY TPEATIPHUSTHS, a TAKKE JAHHBIX O TIOKA3aHUSIX 000PYIOBaHHUS.

KITIOYEBBIE C/IOBA: mukpocepBUCHAsI apXUTEKTypa, paclpenesieHHbIN peecTp,
udposast TpanchopMarus, 6e30MacHOCTb.

OddekTUBHBI KOHTPAKT, KaK CMOCOO ONTHUMHU3AIMH CHUCTEMbBI OILIATHI
TpyAa s TOBBIMEHUS YPOBHA OIUIATHI TMPENOJaBaTeed BY30B M KadecTBa
oOpasoBaHus, ObLT onpeaesicH ¥ Hadai Beoautcs B 2013 roay [1, 2].

YpoBerp ~ oOpasoBaHuWs,  COIJIaCHO  peUTHHry 3¢ (EeKTHBHOCTH
HAIMOHAJIbHBIX CUCTEM 00pa3oBaHus, HEYKJIOHHO CHMKAJICA: ¢ 3-ro Mmecta B 1990
roay 10 35-ro 8 2012 roay [3]. B 2018 roxy mb1 Haxoaumcs Ha 32-m mecte. [Ipsamo
CKa)KEM, POCT HE BHEYATIAET, CKOPEE, MBI TOMTYEMCSA HAa MECTE. Y BBIMTYCKHUKOB,
CIICIIMATTA3UPYIONINXCS Ha MH(POPMAIIMOHHBIX TEXHOJIOTHAX, TCHACHITUS Ta e, HO
PEe3YIbTaThI, BO3MOXKHO, TAXKE XY¥KE.

Hac unTepecyeT moaroToBka COeuaiucToB KIMEHHO 3ToTO npodwis. OHa
MMEET CBOM OCOOCHHOCTH:

e OypHOE pa3BUTHE HOBBIX WH(OPMAIMOHHBIX TEXHOJIOTHH TpeOyeT He

TONBKO ()YHIAMEHTAJBHBIX, HO U COBPEMEHHBIX 3HAHUM;

® [peroaaBaTeb JOJKCH OBITh TMPAKTHKYIOIMIMM CHCIMATUCTOM B 3TOH
obacTu;
e OCTpas HexBaTKa KBAIU(HUIIMPOBAHHBIX TMPEIOIABATENCH, KOTOPHIC

CITOCOOHBI TTOICPKUBATH BHICOKUM YPOBEHB

® HEJOCTATOK KAJAPOBOTO pe3epBa MPErnoaaBaTeliel W3-3a YTEUKHA MO3TOB B

Ou3HEC U 3a PYOeIK;

® OTCYTCTBHE 3aMHTEPECOBAHHOCTH CIICIIUATHUCTOB-TIPAKTHKOB B MIEPEX0/IC B
BY3BI.

OddexTrBHBIA  KOHTPAKT, MO  3aMBICITy, JOJDKEH  YJIYYIIWATH
MPUBJICKATEIPHOCTh PaboOThl B By3€, HO BO3HHKAeT BOMpOC: Oyaer Iu
CIOCOOCTBOBATH €TI0 BBEACHHE MOBBIMEHUIO KadecTBa 00pa3oBaHmsa? A €Clii HeT
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— HE JIUCKPEOUTHPYETCS JM BBICHIEe OOpa3oBaHWME B rjaszax padoromarens
OKOHYATEIHHO?

Kaxune noxa3arean TpeGyroT oT By3a

Kaxnapiii By3 CTpeMHMTCA TOBBICUTH CBOE€ MECTO B PEWTHHIAX, KOTOPBIX
JOCTATOYHO MHOTO: O(HUIIMATBHBIX M CO3JAHHBIX HE3aBUCUMBIMH areHTCTBAMM,
POCCUHCKMX Y MEXAYyHApOoaHbIX [9]. Kpurepun, o KOTOPBIM COCTaBIAIOTCA 3TH
PEeHTHHTH, HE BCEra CBI3aHBl HANPAMYIO C KAd4eCTBOM OOpa3oBaHUSA
(mpermoaBaTeIbCKUN  COCTAB, KOJWYECTBO CTYACHTOB, MaTepHWajabHas 0Oasa,
KOJIMYECTBO M3JaHHBIX HAYYHBIX padOT W T.I1.). boiee BaskHBI, ¢ TOYKK 3peHHS
KadecTBa O0Opa3OBaHWs, CIEAYIOMNE. KOJIWYECTBO  TPYAOYCTPOUBINUXCS
BBIITYCKHUKOB, YCIIEITHOCTh BBITYCKHUKOB (WX TPEACTAaBICHHOCTh B OW3HEC-
JNIHTE), OICHKA KAYeCTBA IPETOJAaBAHUA CAMHWMH BBITYCKHHUKAMW, MHEHHE O
BBINTYCKHUKAX paboromarened. Kak mnpaBwimo, »TH mokazaTenmd BXOMAT B
HE3aBUCUMBIC PEUTHMHTH. B oduImaipHbie PEUTHHTH TOYEMY-TO OHH HE
BKITIOYAIOTCS, TO JIM W3-3a TPYAHOCTH cOOpa, TO K m3-3a cyObekTrBHOCTH. J[ITst
BY30B B TOCJEOHEE BPEMS CTAIM OYEHb BAKHBIMHM JIBA TOKA3aTels, KOTOPHIC
TpeOyIOTCA OT TMpernoaaBaTelie: MyOIuKauuu B SCOpus-)KypHaJIax W y4acTHE B
HUP. Opnako mnonoOHble TmyOaMKanmMA HE BCEra OTPAKAIOT KAdECTBO
MPETNoaBaTessi B HYXXHOM OOpa3oBaTEIbHOM HAMNPABICHUW, HEPEIKH CIIydau
«TOOBIYMY Ty OJIMKAIIAN 34 JCHBIH.

C.M. Ab6pamos (un.-xkopp. PAH, mupexrop HacturyTa IIporpammusix
cuctem PAH) mpennaraer oreHuBaTh BY3Bl MO EIWHCTBEHHOMY KPHUTEPHIO:
pasMepy «OenbIx» 3apIuiaT, MOJYyYEeHHbIX B Poccuu BBITyCKHMKAMH By3a 3a
nepBeie Tpu roga ux padborel. CBOW KpUTEpUd OH OOOCHOBBIBAET TEM, YTO
«rOCYZapCTBO 3aPeryIMPOBAIO TIPOIIECC BHICINEro 00pa30BaHUA U KOHTPOIUPYET
MPOLIECC, HO HHUKAaK HE KOHTPOJIMPYET pe3yibTaT paldoThl By3a: YTO 3a
BBIITYCKHUKOB OH BBIITYCTWJ M YTO C HUMHU cTayno» [6]. CBegenus o 3aprurarax
MOy4YuTh J0cTaTouHo npocto: mo HJIMJI-2 B 6azax manHbix. HexkoTopbie By3bI
YK€ TBITAIOTCA YYHUTHIBATH ATOT TIOKA3aTeNlb I OLEHKH KadecTBa pPadoThI
nperoaasarens. Pasmep 3apmiat MOKHO CIMTATh OCHOBHBIM MHTETPHUPOBAHHBIM
MOKAa3aTejeM, KOTOPBIA OTPa)kaeT BOCTPEOOBAHHOCTH BBHIITYCKHWKA HAa PBIHKE
TPy/Jia ¥, COOTBETCTBEHHO, KAYECTBO MX MOATOTOBKH.

Kakmne noka3zaTen oTpaanT BKJIAJ NPENOIABATEIS

PykoBomcTBo  oOpasoBaHueM Ha  BCEX  YPOBHAX, OE€3YCIOBHO,
3aMHTEPECOBAHO B BOCTPEOOBAHHOCTH CIICIIMAJIMCTOB W TBITAETCS TMOCTPOUTH
CUCTEMY  CTUMYJIMPOBAHWS  TNPEMOAABATENCH,  KOTOpas  CIIOCOOCTBYET
($hopMHPOBAHUIO KAYECTBEHHBIX BBIITYCKHUKOB. [locMOTpHM, B KaKO¥ CTETIEHU 3TO
yaaeTcs.

Bonpocy «ONTUMAJIBHOCTH CHCTEMBI rokKaszareseu OLICHKH
TIPEToaBaTee TOCBAIMEHO HeMano wWccienoBanui. OaHAKO HA TIPAKTHKE
YUHOBHUKHA-METOUCTBl HMAYT OOBIYHO MO TIPOCTOMY MyTH. (HOpMaTBHO
OLICHUBAIOT KOJTMYECTBEHHBIC MOKA3ATEIH.
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JlocTaTo94HO OCHOBATENIFHOE WCCIIEIOBAHWE TPOIECAYP OICHUBAHUSI
TEATSIFHOCTH TIPETOIaBaTeIed U CPAaBHEHHWE METOJOB OICHWBAHWUSA B PA3HBIX
ctpaHax nposeaeHo B padote [8]. [lo moBoay myOsuKkaiui, B 4aCTHOCTH, OBLIO
OTMEYCHO: «MOKHO JIM OT POCCHMCKHMX MPErnoaBaTeNicl TpeOOBaTh TAKUX KE
MoKazaTesieH, KaK IEMOHCTPUPYIOT MX KOJUICTH 3a PyOe:KOM, IO TAKUM aCIIeKTaM,
KaK KOJIMYECTBO OITyOJIMKOBAHHBIX CTATCH, YIMOMHHACMBIX B MEKIYyHAPOIHBIX
0a3ax IUTUPOBAHMA, Y9aCTHE B KOHKypcaX Ha COMCKAHWE IPAHTOB, TJIC OOBIYHO
MOTYT KOHKYPHUPOBATh TOJILKO HAYYHBIE KOJUIEKTUBHI U T.]I., €CJIN YIUTHIBATh, YTO
B CpeaHeM yd4eOHas Harpy3ka acCHUCTCHTA B POCCHMCKOM YHHBEPCHUTETE
coctraBiseT 850-950 wacos B rox, crapmero mperogasatens 800-850, nornenra —
780-800, a mpodeccopa — 600-700 gacos B romy.

[Ipemnoxxenns 1o oreHKe 3P (EeKTUBHOCTH ACATENBHOCTH Ieaarora Ha
OCHOBE TaK HAa3bIBAEMOTO «KOMIETEHTHOCTHOTO TMOAXO0/1a», YYUTHIBAIOIINE
npo¢eCCHOHATLHO-IMYHOCTHBIE,  COIMAIbHO-OPTraHU3AIIMOHHBIC, TICUXO0JIOrO-
MeIarOTMIeCKrue, ITIEHHOCTHO-CMBICIIOBBIE, KOMMYHHKATHBHBIC W  TNPOUYHE
KOMTIETCHITHAH, CJIOKHBIE TTPOTIECCHI CAMOPETYIISIIAH, CAaMOOTIEHUBAHUS, TyXOBHO-
HPaBCTBEHHOTO COBEPIICHCTBOBAHMS TMeAarora, pocT ero oOImeH KyJIbTypbl, HE
MMEJT MPaKTHIECKOro Bhixoaa. Tam ke [8] ormMeuaetcs nmpobiiema MmoCTPOCHUS
TAKOM CUCTEMBI ITOKA3aTeICH: «...TPYAHO BhIPAa0OTATh KPUTEPUH, KOTOPHIC MOTIIH
Obl OIICHWUTH TaKHE Ka4eCTBA KAaK TBOPYECTBO, OPHUTMHAJIBHOCTH ITOJXOJIOB,
WHHOBAIIMOHHOCTh, JIUJACPCTBO, KOTOPBIC MOJKHBI MPUCYTCTBOBATH B paboTe
KQKIOTO YHUBEPCUTETCKOTO Tiemarora». OmHAKO OIEHWBAHHWE NESITEILHOCTH
MPENnoaBaTesisi B TEPMUHAX TAKUX KOMIIETCHITUA MPAKTHYCCKH HE TTPUMEHUMO,
TaK Kak OOBIYHO HE COMPOBOKAACTCA MATCPHAIbHBIMH pE3ysbTaTaAMH W HE
noAnaéTcs GPUKCUPOBAHUIO B ACSITEIIBHOCTH.

B BeIBOmax TOW K€ CTAaThM OTMEYAETCA, YTO HYKHO WCHOJB30BAThH
MOJIOKATEIbHBIA 3apyOCKHBINH OMBIT. TaM Ha TEPBbIN IIaH CETOMHS BBIXOJIUT
HHP, Torna kak mis poCCUMCKUX TPENoaaBaTeIe CaMbIMU BAXKHBIMU OCTAIOTCS
y4acTHE B Y4€OHO-METOIMYSCKOM NCATCIIPHOCTH U OIICHUBAHKUE CTYJICHTOB.

CymecTBytomas CUCTeEMa OIEHKH B Pa3HBIX By3ax BKIIOYAET B OCHOBHOM
KOJUYCCTBCHHBIC TMOKA3aTEIN: IMyOJIMKAIIMN, BHIMTPAHHBIC TPAHTHI B JICHEIKHOM
BhIpakeHMU W T.I. Ho cample TJIaBHBIE MOKAa3aTeId KAadeCcTBa, MO MHEHHUIO O.
JleMuHTa, KpPYMHOTO CHEIMAIACTA TI0 YIIPABICHWUIO, HE  OMNPEISTAMBI
KOJIMYE€CTBEHHO.

NmMeHHO »STHUX TIOKa3aTeled TPAKTHYECKHM W HET B  «CITyIIEHHBIX)»
KOMIICTCHITUAX, U3MEPASTCA HE TO, YTO HYIKHO, a TO, YTO Mpoie (MOTepsHHBINA
Komenek wuieTcs mnoa QgoHapém, a He rae MOTEpPsAH). A U3MEPEHUE KPUBOH
JIMHEWKOHW Ta€T KPUBOU PE3YJIbTAT.

Urak, Hamwm npeIoKeHUs 110 N3MEHEHUIO CUTYallAH.

KonudecTBeHHBIC MOKa3aTeNyW JOJKHBI OBITh TONYYEHBI B pPE3yJbTaTe
peaqpHOM pabOThI, TPUHOCSIIICH MOAB3Y YYeOHOMY TIPOIECCY, OCHOBHOMY
nporieccy By3a. Tormaa kak 1mo akTy K MoKa3aTeNiiM OTHOCATCS (POPMabHO.
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Pabota npemoaasarens B By3e COCTOMT M3 JIBYX 4acTEH: NepBas MOJIOBHHA
pabodero aHsA OOBYHO BKIIOYAET HEMOCPEACTBEHHO Y4eOHYI0 paboTy B
COOTBETCTBMHM C HAarpy3kod, a BTOpas — HaAy4YHyIO, METOIWYECKYIO,
PO OPUECHTAIIMOHHYIO, BOCIHTATENBHYIO ® Apyryto paboty. Ilpm stom
MOATOTOBKA K 3aHATHAM, B BEChbMa COKPAIICHHOM O0OBEMe, B OIHHX BYy3ax
BKITIOYAETCA B IMEPBYIO TOJIOBHHY, YTO MPEANOYTHUTEIIPHEE, B HEKOTOPHIX — BO
BTOPYIO, a B OCTATBHBIX — BOOOIIE HE yUUThIBaeTCsa. OUEBHUIHO, ECITH MBI HE XOTAM
MPEBPATUTH MPENoAaBaTesii B O€3MyMHBIM aBTOMAT, HEOOXOAMMO B TEPBOHU
MOJIOBMHE pabodero MHA BBIACIATH JOCTATOYHOE BpPEMS JUIS MHOATOTOBKH K
3aHATHIM, HATPUMED, JUTS 9aca JICKIIUH OAUH 9ac TOATOTOBKH, IS 1a00PATOPHBIX
Y TIPAKTHYECKUX 3aHATUHN — MOJT9aca MOATOTOBKH HA 9ac 3aHATHH.

B cucremy »sddekTuBHOrO KOHTpaKTa, YTOOBI TOMYYHUTH HEKOTOPYIO
MPEMHIO, KaK TMPAaBHIO, BKIIOYAIOTCSA JIMIIb OTACIbHBIC BHUIBI PaOOT BTOPOH
MTOJIOBUMHBI JHS, OOBIMHO JIMIIb KOCBEHHO HMMEIONINE OTHOIIEHWE K Y4eOHOMY
TIPOLIECCy .

[Ipu dopmupoBaHuK cucTeMbl ToOKazaTened S(PPEeKTUBHOCTH PaOOTHI
npernoaasateis (puc.l) HEOOX0MMMO paccMaTpuUBaTh €ro ACATEILHOCTH C JIBYX
CTOPOH: KakK y4YE€HOro W Kak meaarora. [lpenmmomaraercs, 4To mpernogaBaTeNb
JOJIKEH TMOCTOSHHO BECTH AKTHBHYIO METOIUYECKYIO0 PadOTy, COBEPIICHCTBYS
METOWKY TPEIOJaBaHUs, a i O0ECIEeUEHUs BBICOKOTO HAYYHOTO YPOBHSA
3HaHWM 00y4YaeMbIX OH JTOJDKEH BECTH aKTHBHYIO HAYIHYIO padoTy.

[Ipenonasarens
[IpennonaBaTenb-yueHbIN [IpenonaBaTrenb-mienaror
Hanucanu Brinosnenu Hammicanu IToarorosk
¢ u nyonukanws | ¢ HUP, paspabotka||e u myOnukamms||a K  3aHITHAM,
MoHoTpadui, MMPOEKTOB, Y4COHHKOB, peanmm3anms
crated W T.1.,| |dhopMupoBaHue MOCOOWMH, METO/THK,
BBICTYIUICHUE Ha | |3aTBOK Ha | | METOIUIECKUX WHTUBUTy ATbHAS
KOH(EPEeHITUAX MOy YCHUE MaTepHanoB MMOATOTOBKA
TPaHTOB CTICTIMATUCTOB,
npodopueHTa-
LIMOHHAsA padoTa

Pucynok 1. Cucrema nokasarenei 3pQpeKTHBHOCTH AEATENIbHOCTH MPENOAaBaTE
Beimonasas Hay9HYI0 paboTy, mpernoaaBaTelib, ¢ OMHONW CTOPOHBI, TOJDKEH
TOTOBUTh M MyOJHMKOBAaTH MOHOTrpadMd W HAyYHBIC CTaThbW, BBICTYIIATh C
JOKJIaIaMHA Ha KOH(EPESHIMIX W HAYYHBIX CEMUHAPAX, a C APYTON — BBITIOJHATH
HUP, paspabareiBars mpoeKTsl, GOPMHUPOBATH 3aIBKHA HA TIOJyYCHHUE TPAHTOB.
[IpenomaBarens Kak meaaror, ¢ OJHOW CTOPOHBI, JOJDKEH IyOJIMKOBATH
y4eOHUKH, Yy4YeOHbIE UM Yy4eOHO-METOAWYECKHE TTOCOOMS, TPAKTHKYMBI,
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METOIMYECKYIO JOKYMEHTAIMIO, & C JPYrod — TOTOBUTHCS K 3aHATHSIM U
MPOBOJIUTh WX, pa3padaThiBaTh W PEANTM30BBIBATH METOIWKH MPEIOdaBaHU,
MPAKTUKYMBbI, 3aHUMATHCS HWHIMBUAYATbHOW pPabOTOM CO CTyACHTAMH JUIS
MMOATOTOBKM  BBICOKOKJIACCHBIX  CICMATIMCTOB, TOTOBHTH M  IPOBOJUTH
PO OPUECHTAITMOHHBIE MEPOTIPUATHS.

Takum 006pazom, cucteMa orieHKH 3¢ HEKTUBHOCTH PadOTHI ITPETIOaaBaATEA
JOJKHA YYUTHIBATh IMOKA3aTENIM, OTPAKAIONIME BCE ACMEKTHI ACITEIbHOCTH
MPETIOaBATES ;

e nyONMKAIMA HAYYHBIX TPYJOB B W3JAHUAX, WHACKCUPYEMBIX B

OTEYECTBEHHBIX U MEXIYHAPOIHBIX 0a3ax JaHHBIX, B T.4. B COABTOPCTBE,

® pe3yabTaThl  MyOJWKAMOHHOW  ACATENIBHOCTH,  OTPAKEHHBIE B
OTEYECTBEHHBIX W MEXKIYHApPOIHBIX 0a3ax JaHHBIX. KOJWYECTBO
My OJTMKAIIAM, MHICKC XHPIIIa;

® yY4acTHE B OTCUYECTBEHHBIX M MEXKIyHAPOIHBIX HAYYHBIX KOH(DEPEHIUAX,
dbopymax, ceMHHapax;

e pesyasTatel BemoaHeHUs HUWP, paspaboTkm mpoekrtos, dopmupoBaHus
3asBOK HA MOJy9YCHHUE TPAHTOB;

e nyOnMKaWMKM YYEeOHBIX H y4eOHO-METOIWYECKAX TPYJIOB, B T.4. B

COaBTOPCTBE;

e pesyasTaThl pykoBoactea HHWP crynenTtoB (ydactee cTyaeHTOB B

OJIUMITMAJAX, HAYYHBIX KOH(EpPEHIMIX W KOHKypcax MPOCKTOB,

My OJTMKALWA HAYYHBIX CTATeH, PYKOBOJCTBO aCITUPAHTAMU);

® pe3yiabTaThl pa3padOTKM © BHEAPECHHWS METONWK TPEToJaBaHMUA,
WHIUBUAYATEHON MOATOTOBKH CIICLIMATUCTOB;

e yyacTue B MPOYOPUCHTAIIMOHHBIX MEPOTIPHATHIX BY34,

® OIICHKA MAaCTEPCTBA MPETOAABATENS KOJUIETAMH U CTYICHTAMMU;

® TIOBBINICHUE KBATM(DHUKAIIH.

Jlis Bcex PTHIX TIOKaszaTeiaed JOJDKHBI OBITH OMNPEJCIICHBl 3HAYCHUS TI0
JOJDKHOCTAM TIPO(ecCOPCKO-TIEIarOrMuecKoro CcocTaBa A TPeX KaTeTopHH
3} (PEeKTUBHOCTH, B COOTBETCTBHM C KOTOPBIMH JIOJDKHBI (POPMHPOBATHCS
eXXKeMECSYHbIE MMPEMUM TIpenoaaBareisiMm cpokoMm Ha 1 rox. Tak kak yka3zaHHBIC
MoKasareau (OPMHUPYIOTCS HE BAPYT M HE Cpasy, TO PEKOMEHIYETCS YYUTHIBATH
3TH TTOKA3aTENH 34 AT JIET.

Takne moaxoapl K oreHKe S(PPEKTUBHOCTH EATETHHOCTH TIPETIOABATENSA
MO3BOJIAT 00ecTIeunTh €€ 0O BEKTUBHOCTb.

OnmHako OYEBMIHO, YTO BOIUIOHMICHHWE BCEX STHX CIIOCOOHOCTEH B OJHOM
IperoaBarene, a eme NPy BbICOYAMIIEH ayJIMTOPHOM y4eOHOW Harpyske
MpakTHYecKn HepeanbHO. [losToMy it obecmedeHMs BBICOKMX NOKa3aTenei
kadgenpel TO BCeM BUAaM paboOT HEOOXOAWMMO HEKOTOPBIM  00pazoM
repepacnpeaesaTh 00beMbI padoT MO BUAAM MEXK/Ty NpernogaBaTeIiiMu Kadeapol.
PammonansHO Takoe mepepacmpeneneHHe MOXKHO CHeNaTh TOJBKO BHYTPH
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kadeapel, MO3TOMY 3aBeayromeMy Kademapow  J0KHO — ObITH  J1aHO
COOTBETCTBYIOIIEE TIPABO.

Jlns cnoskuBIIErocs KBaTU(DHUIIMPOBAHHOTO TPENOAABATENS JOCTHIKCHUS
KypPHUPYEMBIX CTYJICHTOB 0OJiee BECOMBI, YeM €ro coOCTBeHHbIC. M OH cTpeMuTCs
BBIPA3UTHCS B CBOMX Y4YCHMKaX. ECTECTBEHHO, 3TO NMPUBOAMT K OpraHU3aIldd
MPOCKTHOTO OOY4YCHHS, B paMKax KOTOPOrO PEIIAFOTCA MOJIC3HbIC 3aJaqyu.
[IpoekTHBIM TOAXOJ MJOJKEH TMPAKTUKOBATHCA B TEUYCHHE BCEro MEPHOJA
o0y4enus, ocodeHHo Ha cTapmux Kypcax. U torna BKP Oyaet paccmarpusatbes
KaK 3aKJIFOYUATEIbHBINA ATAIl POCKTHOTO O0YUYCHHS.

KauectBo BKP 00BeKTUBHO Oll€HUBAETCA aTTECTALMOHHBIMA KOMUCCUIMHU
C y4acTHEM NPEACTABUTEIEH KOMITAHUM, 3aMHTEPECOBAHHBIX B BHIITYCKHUKAX 3TOU
kadenpel. Takum crmocoOoM ompeaeseTcs BOCTPEOOBAHHOCTh BBITYCKHHUKOB
JTAHHOT'O MPEIOAaBaTels Ha MPOU3BOICTBE.

Poan xadeapsi

Kadenpa cama momkHa onpenensaT HA0OP U BEC OTIACIBHBIX MMOKa3aTeIcH
(BO3MOKHO, B JOMamna3oHE CIYHIEHHBIX CBEepxy Tokazatenei). OrieHka
MPEIoaaBaTeIsl 3aBSAYIONIAM C YYSTOM MHEHUS KOJUUICKTHBA.

K coxkanenwto, kadenpbl maBHO TiepecTand ObITh CIUTOYCHHBIMH
kosutekTuBaMu. Kaxcaprid cam 3a ceds. CTpeMiieHre By3a IMTOBBICHTHh CBOW PEUTHHT
MPUBOJIUT K TOMY, 4TO B ITPOLIECCE KOHKYPCa OTAASTCSA MPEANOYTCHHUE CTOPOHHUM
MPETCHACHTAM, €CIIA OHM MMCIOT JIy4IlIME TOKazaTelini. A OHHM MOTYT HMMETh
COBEPIIICHHO JPYrod KPyr MHTEPECOB. ITO HE CIOCOOCTBYET (POPMHUPOBAHMIO
HAY4YHBIX KOJUIEKTUBOB, YTO B CBOIO OUepeib HE 1o3BojseT pemars HUPosckue
3ada4M. B coBeTckoe BpeMs, BO3ZMOKHO HErJacHO, CBOHM MperoaaBaTeib BCETIa
MMEJT TIPEUMYIIICCTBO U B PSIAKUX CIydasX ero He Meper30OupatH.

«Jlo cmx mop Ha kaxkmou kadeape OBLT OTHOCHUTEIBHO ITOCTOSHHBIN
KOJUICKTHB, B KOTOPOM K&KJIbIH MPENoAaBaTelib OIIyIIall OTHOIICHHWE KOJUIET,
OCHOBAHHOE Ha JUTMTCIBHONW COBMECTHOM paboTe, M cTapalics 3apadoTaTh y HHUX
ABTOPUTET, MOTOMY YTO WMEHHO KOJIJICTM W30Upalv WIM HE W30Mpaiyd ero Ha
CIICAYIOIIME MATh JIET. Terneph 3TOT KOJUICKTHB, B CHUJTY HE BITOJIHE SICHBIX MPUYHH,
penieHo miepedopmaTHpoBaTh B CiaydaliHOEe coOpaHue memaroros ...» [5]. U
CHENIAHO 3TO, K COMKAJEHWIO, YCIEIIHO. XOTS BCEM, HMMCIONIMM JENI0 C
yIIPaBJICHUEM KOJIJISKTHBOM, H3BECTHO, YTO KA4€CTBCHHYO MPOIyKIHIO (B HAIIIEM
Cllydae 93TO  BBIMYCKHHWK) MOKHO  BBIMYCKaTh  TOJBKO  CIUTOYEHHOH
(KpUCTAUTU30BAHHOM ) KOMAaHIOH.

ABTOoMaTH3amus coopa noxazareneids UKO

Opranuszamms cOopa mHGPOpPMAIMHU, €€ OICHKH, BBIYKMCIICHHE HaaA0aBOK,
MPEMUN CHUITBHO Pa3InYaeTCs B pa3HbIX By3aX. [porenypa 3Ta u3aumiHe ClioxHas,
Pe3yIbTAThl HE OTKPBITHIC, BEC PA3IUYHBIX BUIOB padOT OMPEACIEH HEKOPPEKTHO.
Hampumep, B omHOM W3 cucTeM KpHUTEpUEB cTarths B Scopus 8 0Oamios,
monorpadus (500 3x3.!) 9 6amnos. Ho tpynoémkocTs 3Tix paboT He cpaBHUMAs !

Ipeanoxenue. YNpocTuTh MPOLIECC, CAEAATh €r0 AOCTYIIHBIM JJIA BCEX,
MAaKCUMAaJIbHO aBTOMATHU3UPOBAaTh, YTOOBI HE MEPErpy>KaTh MPEIoaaBaTEIICH.
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Ormath sxe, uyTo codupath? Ecnu 1o sxe camoe, mydine BooOIne He coOupaTh, eme
Oonpmre BpeMeHu ocBobommtcs ¢ OombmmM  dddexrom  (myume OymyT
MTOATOTOBJICHBI CTYACHTHI ).

B BemBomax [8] orTmewaercsa, dUTO «UIA TIPOBEACHUS OIICHWUBAHUSI
JESATENHPHOCTH TPENOJaBaTeied JO/KHBI HMCHOIB30BATHCA  KOMIBIOTEPHBIC
MPOrPAMMBI, KOTOPBIE MO3BOJAT MPOBOAUTH ATOT MPOLECC PETYJIAPHO M JAXYT
BO3MOXKHOCTH MPEMOJABATEI0 BHOCUTh MH(POPMAITUIO O CBOMX JOCTIDKEHUAX B
yI00HOe /I HEro BpeMsi, H CAMOMY BBIOHPATh H3 MNPEAT0KEHHOTO
AAMHHHCTPALHE MepeYHsl Te MOKA3aTelH, KOTOpbIe, M0 €ro MHEHHIO, C
HAWJTy4IIeH CTOPOHBI OTPAXKAIOT JOCTKEHUA B ero padote». Hemb3s ¢ s3Tum He
COTJIACUTHCS.

EctecTtBeHHO, s 00BEKTUBHOW M OOOCHOBAHHOM OIICHKH ITPETOaaBaTesd
B BYy3€¢ JOJDKEH OBITh CO3JaH C€AWHBIA OaHK MAHHBIX C JOCTATOYHO ITOJTHOW
vH(popMaIMert O AeATeNbHOCTH Tpenojasarencil. s Hagama HEOOXOIHMBI
MPUJIOKCHMS, coOMparoiue HWHPOpMAIMIO B TpeAesiax oaHoW kadeapwl, H3
KOTOPBIX 3aT€M JTAHHbIE MOTJIM Obl HHTETPHUPOBATHCS B O0IIyIO 0a3y NaHHBIX.

B pasBepHnyTOoM miepeuHe mokazarened MHAuMBMAyanbHOM KapThl OLICHKH
nestenpHOocTH (MKO) HITP ®unancosoro ynuBepcuteTa Oosiee 60 mozwriwii!
BonpmmmHCTBO W3 HUX MOriao Obl OBITh MONY4YEHO IeHTpamm3oBaHo. Kakmoe
ropasieiieHue, Oyap TO TPHUEMHAs KOMHUCCHS, YICHBIM COBET, OTACNT BHEITHHUX
CBSI3€H U T.II., KaK MPABHJIO, BEJAET yUeT padOT M MX YIaCTHUKOB B DJIEKTPOHHOM
BHJE JINOO B MHTEPHETE, JIMOO BO BHYTPEHHEW CETH. DTH TPUIIOKEHUS JOKHBI
00ECITeYUTh 3ampoc OT APYTHUX TMPWIOKEHUH HA HWHPOPMALMIO O KOHKPETHOM
YeJI0BEKe, HAMpUMep, Mo TexHojoruu web-cepsucoB winm REST-texHomorum.
HNudopmarmst o myOIMKAIMSIX WA O KAKUX-TO paboTax, MPOBOAUMBIX 10 JIMIHON
VHUWIIMATUBE, 33aeTCS CAMUMH TIPENoaBaTeIaMyA B KadeapaibHbIX CHUCTEMaX.
Bes maOpMaris MoxkeT ObITh COOpaHa T0 3aIpocy OT IEHTPATM30BAHHBIX 0a3
JTAHHBIX.

ABTOpaMH TIpe AMPUHUMAIOTCS TTOTIBITKY TaKoW aBToMaTu3anmu [7]. B web-
MPUIIOKCHUM BEACTCS cOOp MH(POPMAIMK O MyOJMKAIUAX U aBTOMATU3HPYETCS
rojiydeHue pasnuaHbix Gopm: CBeneHMs 0 HaydHBIX Tpyaax, [lyOnukammonHas
AKTUBHOCTH TIPENOJaBaTeNs, YdeTHas KapTodka myOnwkanui, [Ipencrasienue,
Pestome mis mepenzopanus, Crimcok padoT s iepen3OpaHus v T.10.

3mech ecTh 0JTHA MPOOJIEMa: aBTOMATHU3AIMEH B BY3€ 3a9aCTYIO 3aHUMAIOTCS
BHEITHUE (PUPMBI, II1 KOTOPBIX BAKHEE «BBHIOWTH JCHBIM», a HE CO34aTh
MPOIYKTHI, YIOOHBIE [T mpernoaaBaTenci. [Iporpammer sxe, co3qaHHbBIE CAMUMU
MPETOABATEISIMA, HECMOTPS. HA MIX BBHICOKOE KA4eCTBO, PEIKO JOIMYCKAIOTCS JI0
MTOJTHOLIEHHOTO BHEAPEHUS.

IIpenogaBanue niu Hayka

Kpome HermocpeicTBeHHOTO 00y4ueHMs criennanucTos, By3bl B CCCP umenn
OOIIMPHYIO HAYYHO-HCCIEAOBATENICKYIO 0a3y, KOTOpas IMO3BOJISIIA 3aHUMATHCS
HAYyYHOW M HOBATOPCKOM AesTenbHOCThIO. Celyac — HeT. TeHaeHIrs nociae THIX
net — ysenmdenue ponu HUP Ha kadenpax, BoBaedeHre B HUX MTPETIOIaBATEIICH.
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«Ecnm caenate Tak, 94TO KKIbIM HAy9YHBIM PaOOTHUK By3a OyAeT BechMa
3HAYUTEIBHYIO YaCTh CBOEr0 pabodero BPEMEHH 3aHUMATHCS TPETOIaBaHUEM, a
BCE MPETOoaaBaTesid Oy ayT MOOMPATHCS TOIBKO 32 HAITUCAHUE CTATEH, HO MPH UX
CTUMYJIMPOBAHWHM HUKAK HE OYJET YIUTHIBATHCS IMeaarormaeckas padbora, To 310
BPSAI JIM IPUBEAET K XOPOIIUM pe3yiabTaTtam» [J].

Heobxomumo, 49TOOBI ypOBEHb TIOATOTOBKHM CTYJIEHTA-BBITYCKHHUKA
HaOpsAMYyIO0 BIWAJ HA PEUTHHI TIPENoJaBaTeNsd, KOTOPBIM €ro IMOArOTOBMIIL.
PeiituHr, B CBOIO OUYepeab, CyNMIECTBEHHO BIHSI ObI, CKa)KEM, HA MATEPHATBLHOE
OJ1arocOCTOSTHUE MPETIOAABATENICH: HE MPOCTO «MOJIOMEIL, ¥ NAJIbIIE TAK IaBam», a
cepré3Has, oOmyTuMas TmpeMus. lorma cpead TPemnojaBaTeNiell  BMECTO
«OTMUXWBAHUA» OT OUIUIOMHUKOB TIOSBUTCSI Ox0Ta 3a mx rojosamu. Ho
TEPCIIEKTUBHBIE TATUIOMHHUKK TOWIYT K T€M, KOT'O C XOPOMIEH CTOPOHBI 3HAIOT
paboToaaTenu.

Hrak, mossisieTcss oOpaTHas CBsI3b, YTO MAET HAACIKIY HA ONTHMAITBHOE
VIIpaBJI€HUE TIPOM3BOJACTBOM KAa4ECTBEHHBIX BBIMYCKHUKOB. W  HuKakwe
MTOKA3aTeJ I, CKOMYChI, 0aiuThl He HYKHBI! MBI (BY3) «1ipogaém» BOCTpeOOBaHHBIN
TOBap — paboToaTeNh («IOKYIATEIb)») HE AypaK, OH HAC HAYMHACT y3HABATh, a
MBI CMOTPHM, Y KOTO W3 «IIPOM3BOJMTENICI» TOBAp Jy4YIIe W TOOIIPSIEM ETO.
[IpenoaBarens («IIPOU3BOIUTENDY) TIOHUMAET, 32 YTO €My HIET MOOMPEHUE U
BKJIQJBIBACTCS B KA4YE€CTBO BBIITYCKHUKOB. BBITTYCKHWKH, 3HAas, TOCIE KaKOTO
MpenojaBareiss OHW OyAyT Jydie YCTPOSHBI, WAYT HMEHHO K Hemy. Y
MPETIOABATENS TIOSABIIICTCS BBIOOP, M OH €ro OYJET Pealu30BHIBATH B IOJIB3Y
JydIne TMOATOTOBIIEHHBIX: MY TOKEe HEe0XO0Ta TepATh uMsA. CTyHEeHTHI, YyBCTBYS
3TO, OYyAyT JIydile YYUTHCS, B PA3IMIHBIX CMBICIIAX 3TOTO CloBa. JDTO OazoBas
cxema.

Terepp — 9TO TaKO€ «IydIle YIUTHCA». JTO HE 3HAYUT, YTO BCE KUHYJIHUCH
32 KpPacHBIMU AUIUIOMaMH. TaMm TOxe CBOsI XHMHS, HE OyJeM STOTO KacaThes.
Hano, 9To0b1 0H OBLI, B IEPBYIO OYEPE/Ib, XOPOIIHM NPOPHUITBHBIM CIICITHATHCTOM.
A 3HAYUT — paboTa B MPOEKTAX, PEATHHBIX WM NMPHOMMKEHHBIX K HUM. OOMeH
uaessMu W HapaboTkamu (KOH(EpEeHIMHM, CTAaTbH, HAYYHO-WCCIICIOBATEIHCKUE
paspabotku (HUP). [IpekpacHoi, 3¢dpdhekTuBHOM mIKOIONH OblTa KOH(EpPEHIUS B
Cynaxke, KOTOPYIO «yXJoTaam» maTh JeT Ha3am, B 2014 romy, korna e€ Bemyniui
By3, MWOM, nHa name nHecuactbe cnunu ¢ BIIID. PasHoro sTtomy meponpusaTus
HET, HO OHO >KM3HEHHO HeoOxoaumo. [loka MbI Oymem cuuTaTh Oaaibl WU
odpopmiraTe DOChI, HEYETO B JTYUIIYIO CTOPOHY HE U3MEHHTCS.

Ecte emé omua mpobnema. M3-3a TOro, 4to mpemnoaaBaTeNii CTapIIUX
KypcoB OJMKe K KOHKPETHOW CITEIUAIBHOCTH CTYACHTA, OHM HAXOIATCA B
JTydImeM TONOKEeHUH. Majo Toro, 970 MMEHHO K HMM B OCHOBHOM HAYyT Ha
JUTUIOM, HO OHH, OOIIAsCh CO CTYyJACHTAMH B paMKaX MPOSKTHOW ACSATEIHHOCTH,
MOAMUATHIBAIOTCS OT HHUX HWH(OpMAnMed O HOBBIX TEXHOJOTHAX, PEaTbHBIX
3amagax. C JApyrod CTOpPOHBI, WMEHHO TMpPEmnoaaBaTrein (yHIaMEHTATHHBIX
JUCIUIUIAH, KOTOPHIE HAFOTCS HA MIIQAINHAX KypcaX, OOECIEeYMBAIOT XOPOINWH
0a30BBINM YPOBEHh KAYECTBEHHOTO BBITyCKHUKA. VX BKi1aa B 00pa3oBaHWe MOXKET
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OBITh BEChMa CYHIECTBEHHBIM, HO B YCIOBHAX 3(PQPEKTHUBHOTO KOHTPAKTA OHHU
Bcerna OyayT monydarh MeHbmMe HaabaBku. HyxHO momymars, Kak
JTUKBUAMPOBATh HECMPABETMBOCTh. Hampumep, paccMOTpeTh BO3MOMKHOCTH
BXOJHOTO KOHTPOJIA HA CTAapIve KypChl, MO PE3yJabTaTaM KOTOPOTO CTYyICHT
MOJKET OBITh 3aMEYCH TEPCIICKTUBHBIM MPEITOAABATENIEM, a €T0 KYYHTENb)» CTaTh
«COAaBTOPOM» XOPOIIETO0 BBIMyCKHWKA. BTOpo¥ BapmanT — dYacTh Oawios,
3apabOTaHHBIX CTAPIIEKYPCHUKOM, PACTIPEACIACTCS CpPear MPEIoaaBaTelieH,
KOTOPBIE YIMIM UX Ha MITaMmuX Kypcax. Ho 31eck ecTh 0MacHOCTh yPaBHIIIOBKH
Y, CIIEI0OBATENIbHO, CHUJKEHME CTUMYJIa MOBbIIATH CBOM ypoBeHb. Eiié BapuaHT —
TIPUBETCTBOBATH «3AKPETUICHUE) CTYyACHTOB 3a IIPETIOAABATEIIEM, €CJTH OH BEJIET U
Ha MJIAJIINX, U HAa CTApUINX Kypcax.

Kanapsi pewarot Bcé

Ob6cyxmas Bompock 3(GeKTUBHOTO KOHTPAKTA M MOBBIIeHU Kadectsa WUT-
00pa30oBaHUs, HENB3S HE 3aTPOHYTH OoJiee OoOmMX (M 00Jiee BaXKHBIX) BOIMPOCOB, a
WMEHHO KaJIpPOBOTO BOTIPOCA.

B xonue 2005 roma Ha KpyriaoMm CTOJIE, OPTaHM30BAHHOM AaCCOLMALAEH
«Pyccodpr», Obpumm mpencraBmensr 13  myHKTOB TpemmokeHud  «Pyccodray
OTHOCHUTEJIHFHO TIEPBBIX MIAr0B, HAMMPABICHHBIX HA MCIIPABIIEHUE KATACTPOPHUECKOTO
TIOJIO’KEHHS C TTOATOTOBKOW KaApOB B 0071aCTH WH(POPMATMOHHBIX TeXHOJIOTHH [10].
Cpenu 3THX NpeATIOKEHUH OBIITH OTHOCUTEITbHBIE ACTTbHBIE!

e CYIECTBEHHOE YBEITHYEHHUE MpHeMa Ha Kadeapsl U (aKyIbTETHI, TOTOBIIINE

CTEIMATTUCTOB B 001aCTH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

¢ CTUMYJHPOBAHHS MPEMOJABATEIHCKOTO COCTAaBA (BBIICIICHHE TPAHTOB);
® COBEPUICHCTBOBAHHUE MPOTPAMM OOYUECHHS,
® CO3/[aHME 3aKOHOJATENBHBIX TApPAaHTHH  BO3BPAINECHHUA TPEAMPHATHIO

BIIOYKEHHBIX WHBECTHUIMH B TOJTOTOBKY CIEI[HATTUCTOB;

e co(uHAHCHPOBAHWE TPOEKTOB HMHAYCTPHM W BY30B B  OOJIACTH

JOTIOTHUTENTFHOTO 00Pa30BaHusA B HHYOPMAITHOHHBIX TEXHOJIOTHIX;

® CO3/aHHUS YCIOBHU M BO3MOJKHOCTEW JJISl PA3BUTHSA COTPYAHHUYECTBA BY30B C

KOMMEPYECKUMH U OTPACIIEBBIMH YIeOHBIMH HIeHTpaMu B oomactu UT.

OTu mpemIokeHns ObUTH HarpasieHbl B MunuH(pOpCBA3n 1 MUHOOpHAYKH.
Celiuac, ciiyctd 13 neT, cuTyanus Koe B YéM yIyUIIHIACh, HO MO-MPEKHEMY OCTAETCSA
OCTpas HEXBATKa KBATH(PUIMPOBAHHBIX KaapoB Kak B UT-uHayCcTpUH, Tak U B By3aX,
TOTOBSIIHNX CHEIHATUCTOB U HEE. ABTOPHI MPEATOKEHHUH OTMETHIIA MTPAKTHIECKA
MOJTHOE OTCYTCTBHE TMPETOAABATEIBCKUX KAAPOB JOCTATOYHOW KBaTHU(DHUKAITUH,
WMEIOTIIMX HEOOXOUMBIN TIETATOTHIECKHNA OTIBIT U TIPAKTHYECKUH OTIBIT Pa3padoTKU
[10.

Uncno MecT B By3aX ACHCTBHTENBHO CTANIO0 YBEIHMYHUBATHCSI, HO KaIpPOBBIHA
COCTaB MPENOJABATENIEH O CHX TOP OCTABISIET JKEIATh JIyqIIero. Y pOBEHb 3apIiIaThl
MPEToaBaTeNe ObBUT HACKOJIBKO HHM30K, YTO HE OBUI0O HHUKAKOH BO3MOJKHOCTH
MPUBJICYb MOJIOJIEKb, 4 OTIBITHBIE TIPEIIOAABATENTH THOO BOOOIIE YXOHUITH, THOO OBLITH
BBIHYK/IEHBI paboTaTh Cpasy B HECKONBKUX By3ax. [lOBBIIATH 3apmiaTy crand
COBCEM HEIABHO, HO HE B TEX 00beMax, 4To OblTo oOemano. Ecimu B, To Bpemst 3ammarta
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npodeccopa Obuta Hibke 3apruiathl KBamubunuposanHoro UT-crenumanucra pa3 B
ATh, TO ceryac — B 1,5-2 pasa.

[Ipu BBeaeHMH 3(PPEKTUBHOTO KOHTPAKTA OBUIO 3aABIIEHO, YTO TIOBBIIIECHHUE
3apIUIATHI HE TOJLKHO MMPOUCXOAMTD 33 CUET yBeMHUeHHUS Harpy3ku. OmHako mo gaxry
3TO TaK.

B coBepmieHCTBOBaHNM IPOTPaMM OO0YUIEHHS TIPEIIONAranach 0OpaTHas CBA3h
C  TPOMBIINIEHHOCTHIO:  TMPO(ecCHOHATBHBIE  acCOMallMd B OOJACTH
WH(POPMAIMOHHBIX TEXHOJIOTHH JODKHBI OBUTH TIPUBJICKATHCA K PELICH3HPOBAHHUIO U
COCTaBJICHHIO HOBBIX mporpamm oOyueHus. Ilo ¢dakry 310 mpuBemo k cucrteme
denepanbHBIX TOCYJAPCTBEHHBIX 0OpaszoBarenbHbiX cTaHmapToB (OPI'OC 3, OI'OC
3+, ®I'OC 3++), yTo oTHIOIB HE 0AHO | TO ke. MoxkeT, ®I'OC 3+++ Oy et myure?

[lo ocTanbHBIM TIEPEYHCTICHHBIM TYHKTaM HHYETO CYIIECTBEHHOTO CACIAHO HE
OBLITO.

MozxHO momHOCThIO cornmacuThes ¢ A. [ampito [11]: «moausats kauectso UT-
00pa30BaHUSA MOKHO TOJNBKO BCEM MHUPOM (TOCYyAApCTBO, OM3HEC, YHHBEPCHUTETHI,
yJyammuecs W CroHcopsl). llpmuem nmomst OwsHeca MODKHA OBITh HE MEHBIIE
TOCY/apCTBEHHOM, TaK Kak OOMBIHHCTBO W T-crieruamucToB padoTaeT B YaCTHOM
CEKTOPEe».

A TI0 KpUTEPHAM OLIEHKH MPETIOAABATENECH BBIBO, TI0 HAIIEMY MHEHHIO, TAKOH
xKe, Kak B [8]: «ATTecTalmOHHBIE KOMHCCHH W SKCIIEPTHBIE TPYTIITEI, B 00S3aHHOCTD
KOTOPBIX BXOAMT OLICHWBAHHWE PAOOTHI MPEMOJABATENEH, MOJDKHBI OTHOCHTBCA K
CBOECH MAEATETHPHOCTH He()OpPMaIbHO, OCO3HABAsl 3HAYUMOCTH BbINOJIHSEMOIl
paboThl AJIsI TOBBILIEHUS] KayeCcTBa o00pa30BaHUsl B 1IeJIOM, TIOBBIIICHHE
MPECTIKHOCTH By3a M BO3MOKHOCTH BBIXOJAa B MEXKIYHAPOIHOE 00pPa30BaTEIbHOE
MPOCTPAHCTBOY.

[lomBoas UTOTH, MOYKHO CKa3aTh, YTO BBeACHHE 3(PPEKTUBHOTO KOHTPAKTA,
KOHEYHO, B OIPEICIIEHHOW CTETIEHN CTUMYJIMPYeET npernoaasatena. Ho ero HayuHas
AEATETFHOCTh HE BCETJA CBA3aHA C TEMATHKOW JHUCLUIUIMH, KOTOPBIE OH YWTAET, U
COOTBETCTBEHHO HE BCETJA BIUAET HA KAYECTBO €T0 MpenoAaBanus. [|Jig moaroToBKH
NT-crenuanucToB BaXKHO, YTOOBI caM TPETIOJABATENb ObIT BOBJIEYEH B Pa3padOTKy
KaKUX-IMOO  peanbHbIX TPOCKTOB WM OBUI  pPEajbHBIM  PYKOBOJHMTEIEM
KOJUIEKTUBHBIX CTYACHYECKHX TPOEKTOB.

Uro KacaeTcs CHCTEMBI TIOKa3aTelned, TO OHA [OJDKHA OOCYKIaThes
HETIOCPEJICTBEHHO Ha Kadeape, YUUTHIBATh, KaK CIEIMPHUKY AeITETbHOCTH Kadeaps
B LIEJIOM, TaK U BO3MOXKHOCTH, U HHTEPECHI KAXKIOTO COTPYIHHUKA B OTIEITBHOCTH.
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POY um. I'B.Ilnexanosa

POPMUPOBAHUE [IUPPOBBLIX KOMITETEHIIUI ¥
HNPEACTABUTEJEU MAJIOT'O U CPEJAHETI'O BU3HECA

CraTbsi TOCBSIIIEHA BOMPOCAM COACPIKAHHS MPOTrPAMMbI  JOMOJHHUTEIBHOIO
oOpaszoBaHus Mo (GOPMUPOBAHUIO LH(PPOBBIX KOMIIETEHIIMH Yy MPENCTaBUTEIECH MaJloro u
cpenHero OmusHeca ¢ HenmpodIbHBIM oOpa3zoBaHueM. OTMEYAeTCs UYTO B YCIOBUSIX Pa3BUTHS
U(POBBIX TaHHBIX B cepax Majoro 1 CpeaHero OM3Heca He XBaTaeT KaApOB, CIIOCOOHBIX
NPOAYKTHBHO M JOCTATOYHO OBICTPO aBTOMATH3UPOBAaTH CBOe padodee MeCTo |
OpraHH30BaTh YCIELIHYIO paboTy. Y CTaHOBJIEHHOE HA MPEANPUSATUSIX CIELHATH3HPOBAHHOE
nporpaMmmMHoOe oOecreueH e AJisl aHaIu3a JaAHHBIX TakKe TPeOyeT OT COTPYAHUKOB HATHYHSI
HEOOXOAMMBIX it 3TOro kommereHimid. [lpemnmaraemass B crarbe mporpamma
IOTMOJHUTEbHOTO 00pa3oBaHMsl HampaBjieHa Ha (opMupoBaHHe y ClyluiaTesnei
HEOOXOAMMBIX Uil YIpaBjieHHs OM3HECOM B COBPEMEHHBIX YCJOBHUSIX KOMIIETEHIMH Oe3
NpuOOpeTeHusl KOMIIAHWEH CHEeLHaJbHOTO, 4YacTO JOPOTrOCTOSILIEro, MPOrPaMMHOTO
cpencrea. Ciymarenb, OKOHUUBIIMI MpeAjaraeMblii B CTaThbe KypC, PACLIMPHUT CBOH
KOMIETeHH B 00JacTH HWHOOPMALMOHHBIX TEXHOJIOTHH, TMOJYYUT HEOOXOIHUMbIe
1rdpoBbie KOMIeTeHIMHU [Tsi pabOThI B COBPEMEHHbIX c(hepax Majioro U CpeaHero OusHeca.

K/TIOYEBBIE C/II0OBA: JlononaurtensHoe On3Hec-oOpa3oBaHUe, LU(PPOBU3ALIMS
HSKOHOMHKH 1 OU3HECa, KOMIETEHLUH, [(POBbIe KOMIETEHLIUHI, MAJIbIA U CPeIHHIT OU3HEC,
obpaszoBarenbhble TexHoJoruu, Microsoft Office, VBA.
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MacmrabHoe pazsuTHe TUPPOBBIX TEXHOJOTHM, BHEIPEHHUE WX BO BCE
cepbl FIKOHOMHUKHK 1 OOMIECTBEHHOM JKU3HU CTPAHBI IPUHIMTIHAIEHO MEHSIOT WX
cocTosiHrE U (OPMHUPYIOT HOBBIE TPEOOBAHUS K KOMIETCHIUAM TPY IS IIAXCA.

[Iporpamma  “IludpoBas sxkoHommka  Poccuiickori  Deneparn’,
YTBEP)KACHHAs pacnopsikeHueM mpasutenbcTBa llpaButensctBa Pocculickoit
Oeneparmu ot 28 mrois 2017 roma Nel632-p HarpaBiieHa Ha TIOBBIIIICHUE CTETICHA
(dpoBOM TPaMOTHOCTH, HAa pa3BUTHE LHPPOBON HKOHOMHKHK Poccuiickoi
Oenepanmu, B KOTOPOW MaHHBIE B HU(PPOBON (opMe SBISIOTCS KIFOYSBHIM
¢dakTopoM TPOWM3BOACTBA BO BCEX cdepax CONMATHHO-3KOHOMHYECKOU
nesaTensHocTH [1].

Poct mpennpuHuMaTenbcTBa W yCHeIIHAs peau3anus OW3HEC-TIPOSKTOB
JIe)KAT B OCHOBE SKOHOMWYECKOTO Pa3BUTHSA M (POPMHPOBAHUS TOXOJA CTPAHBI,
COLMAJIBHBIX TPOTPaMM, POCTa OJIaromoydus OOmIeCTBa 3a CUYET CHWKCHHS
0e3pa0oTHIIBI, yBEIHYCHHS MOXOJOB M KAadecTBA JKWU3HHM HAceNeHWs. JTO —
JIONTOCPOYHAs TOCYIapCTBEHHAS 3a/Ma4a [2].

PassuTne mpennpuHAMAaTENhCTBA B COBPEMEHHOM OOINECTBE HEPA3PHIBHO
CBSI3aHO ¢ ero akTopaMu W 3a1a49aMH, B YACTHOCTH, MPHOPUTETAMH B O00JACTH
1 poBOro pa3BUTHA, BHEAPESHUEM ITU(PPOBBIX MIATHOPM pabOThI C JAHHBIMU JUIS
obecnieueHuss mnoTpeOHOCTeM OusHeca. Kak ormewaercs B [3], moTeHIman
M(QPOBBIX  TEXHOJOTHH, CHOCOOCTBYIOIIMX  COIMAITBHO-YKOHOMHUYECKOMY
Pa3BHUTHIO, MOJKET OBITh PEATM30BAH TOJBKO MPH HAJIWUYHH TOCYIAPCTBEHHOTO
PETYJIMPOBAHWS, CTUMYJHMPYIOMIETO HSKOHOMHYECKHH PpPOCT, HEOOXOIUMOTO
YeJIOBEYECKOI0 KalnTajaa, ONarompusATHOIO ACIIOBOTO KiuMmata, >(pQexTuBHOU
HAyYHO-UHHOBAIIMOHHOW  CUCTEMBI, pa3BUTOM  Oe3zomacHoW  muQpoBOH
MHQPACTPYKTYPBI K KOHKYPEHTOCTIOCOOHOTO IM(PPOBOTO CEKTOPA SKOHOMUKH. B
YCIIOBHAX Pa3BUTHA IM(PPOBOM HKOHOMHKH POJIb HYEIOBEYECKOTO KanuTalia
CYIIECTBEHHO BO3pAcTaeT. OH CTAHOBHTCA BaKHEWIUM QakTtopom 1mdpoBoH
TpancopMaMi ¥  SKOHOMHUYECKOTO pocra. Haxoms momonHWTENbHBIE
BO3MOYKHOCTH B MCITOJIb30BAHWUHW [U(PPOBBIX TEXHOJOTHH, OW3HEC CO3/1aeT HOBBIE
oonee spdexkTUBHBIC OU3HEC-MOCTH, CHIKACT W3ICPIKKH, MOBBIMIACT KAYECTBO
yCIIyT, yiaydIiaeT B3amMojaehcTBue ¢ kiameHtamu. Ocobas ponb B 1upoBOM
TpaHchopManmm OW3HECA OTBOAUTCS PA3BHTHIO YeJIOBEYECKOro Kammrtana. [Ipu
TOM KITFOYE€BBIMH COCTABJIAIOMIMMH OLIEHKH YEeJIOBEYECKOr0 KaluTalla, Kak
dakTopa 1mdpoBou TpaHchOpMaIMK, SBIAIOTCA HAIAYKWE Yy PadOTAONIUX B
OusHec-ceKTope MPO(EeCCHOHABHBIX KOMICTCHIIMA B 00J1aCTH MG POBBIX
TEXHOJIOTUW, U(POBBIE HABBIKK TEPCOHANA, a TAKIKE WHBECTHIMU OW3HECA B
pa3BUTHE YEIOBEYECKOTO KarmTana [3].

JIyis BBIMIOTHEHUS. MPOTPaMMEI 10 IUGPPOBOH 3KOHOMUKE PO HeoOX0amumo
COBEPIIICHCTBOBATh CUCTEMY OOpa3OBaHHUS TaKMM OOpa3oM, YTOOBI 00ECIICUUTH
M(POBYIO SKOHOMHKY KOMIETCHTHBIMH KaJIpaMH, OCOOCHHO Ut cep MaIoTo U
cpeaHero Om3Heca. AHaIW3 CYIHICCTBYIOIIUX MOIXO0J0B W MPOrpamMM B 00nacTv
CO3MAaHMA W PA3BUTHA MAJIOTO W CPEJHEr0 OW3HECa W MNpPeIIIPUHHUMATEIIbCTBA
MO3BOJUT pa3padoTath H((EKTUBHYIO MNpPOrpaMMmy OOyYCHHUS, B Ka4CCTBE
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OCHOBHBIX KOHKYPEHTHBIX TIPEMMYIIECTB KOTOPOHM TO CPaBHEHHWIO C
CYIIECTBYIOLITMMH MOIXO0JAMH M MIPOTPAMMAMH CIEAYET OTMETHUTH CJIETYIOIIHE:
® HANPaBJICHHOCTH Ha (J)OPMHUPOBAHUE y HACEICHUS COIMAITHHO 3HAYUMBIX H
TpeOyeMbIX COBPEMEHHOW OKOHOMHKE KOMIICTCHIIMH, pa3BUTHE W
TeHEepaIuIo HaeH B cepe OM3Heca M NpeANPUHAUMATEIIHCTBA;
® aKTHUBHOE WCTIOB30BAHUE WH()OPMAITMOHHO-KOMMYHUKAIMOHHBIX
texHojorui (MKT) B oOyuennn u B nanpHeWnied padoTe 1Mo CO3IaHUIO H
Pa3BUTHIO  MaJOro W  cpemHero  OW3Heca W OpraHW3alMH
MPEANPUHNUMATETBCKOM IeATEIIHHOCTH;
® JIOCTYMHOCTh Ka9€CTBEHHOT'O 00pa30BaHMS,
e orBeT Ha TpeOOBaHWA COBPEMEHHOTO WHHOBALMOHHOTO COIHAIBHO
OpPUEHTHPOBAHHOTO pa3BuTus Poccuiickon Oenepanmu.

Ceifuac B paMKax OCBOCHHS MPOTpPaMM OakajiaBpuaTa ¥ MarucTpaTypsl 1O
HAIPABJIICHUIO « OKOHOMHKA» BBIMYCKHUK TOTOB pemiaTh MpodeccroHANbHBIC
3a/1a49M B TPAIULIMOHHBIX BUIAX SKOHOMHUYECKOM e TETHHOCTH:

® PACcYETHO-YKOHOMHUYECKAS ACSATEIHHOCTB,
AHATMTHYECKASA, HAYTHO-UCCIICIOBATEHCKASA JSATSIIHHOCTB;
pacdeTHO-(pUHAHCOBAS ACITEIIBHOCTD;
OaHKOBCKAs JIEATEIbHOCTD;
CTpaxoBasi ACATEIbHOCTH;
v ap.
Ho y OompmuHCTBA BBIITyCKHAKOB JKOHOMHWYECKMX W (DMHAHCOBBIX
(dakyIbTETOB WM JIFOICH, IPUIIEAIINX B CISIMATIBEHOCTh U3 IPYTHUX 00JIacTe!, He
pa3BUTHl U(POBBIE KOMITETECHIIMH, KOTOPHIE HEOOXOMHMMBI Il TPUMEHEHUS
TEOPETUYECKAX 3HAHWM B COBPEMEHHOW MPAKTHKE B Cpele MHPOPMAITMOHHBIX
TexHojorud [4]. DOKOHOMUCTHI W (PMHAHCHUCTHI HYXTAFOTCS B aKTyaTH3alUud
MOJTyY€HHBIX KOMIIETCHIIMH B CBSA3W C PA3BUTHEM M MacITabMpoOBaHWEM OHM3HECA,
nudposuzanmert OusHec-mpocTpaHcTBa. Kpome TOro, MHOTHE SKOHOMMCTHI-
MPAKTUKA HE WMEIOT NPOQWIHHOTO BBICIIETO OOpPa3OBaHUs, MPHA ITOM
WHTEHCUBHAA pabOTa M 3aHATOCTh HE MO3BOJSIOT MM TOCBATHUTH MHOTO JIET
porIIEHOMY O0YUYEHHIO.

B nacTosimee Bpems B 60JbIIMHCTBE QUPM JUTA AHAIHM3A U CTPYKTYPU3ALAH
JAHHBIX WCIIONB3YIOTCA  CICHHATU3UPOBAHHBIE TPOTPAMMHBIE KOMIUICKCHI.
[Tosromy s paGoThl MO IPOPHITIO B JAHHBIX KOMITAHHUAX MPEIBSIBIACTCS TAKIKE
TpeOOBaHWE K YMECHHIO KaHIWAATOB paboTaTh C TMPUMEHEHWEM OJHOTO WU
HECKOJIBKHAX CIEMATNU3UPOBAHHBIX TPOTPaAMMHBIX cpeacTtB. Kak mpaswmio,
MOJTHBIM (DYHKITMOHAN ATHUX MPOrPAMMHBIX CPEACTB MpU 00pabOTKE JAHHBIX HE
WCITOJIB3YETCSA, YTO MPUBOIUT K HEA(P(PEKTUBHOMY PACXOTOBAHHUIO 3aTPAYSHHBIX
Ha WX npuoOpeTeHne cpeacTs. K Tomy ke, GOJBINUHCTBO 3THX MAKETOB TPEOYIOT
MTOIIEPIKKH cO cTopoHbl cnierpamucTos UT cdepsr. B cBsa3u ¢ atiM pemaronmmu

147



dakropamu [UIs YCIIENTHOTO TPYAOYCTPOMCTBA M PabOTHI B YCIOBHAX ITU(PPOBOM
SKOHOMHMKH CTAHOBSITCS CJICIYIOINHE!

® CrocoOHOCTh pabOTaTh B TEXHOJOTHYCCKHM HACBHIIIICHHOM CPEC;

® TOTOBHOCTH YYHTHCS M KPEATHBHO MBICITHUTH;

® COOTBETCTBHE TTOJTyICHHBIX KOMITETCHIIMH MOTPEOHOCTAM

KOHKYPEHTOCIIOCOOHON 3KOHOMHMKH.

Baxknyto ponp uis pemreHus npoOieMbl pa3BUTHS UPPOBHIX HABBIKOB y
MPAKTUKYIOMUX HSKOHOMHCTOB MW (PHHAHCHCTOB WrpaeT AOMOJIHATEIHLHOES
obOpaszoBanve. B mnporpamMMbl TOBBINICHWS KBATH(PUKALMA WIH JPYyTHE
PO HITbHBIE TIPOTPAMMBI TOTIOJTHATEIFHOTO 00pa30BaHUS MOKET ObITh JOOABIEH
CHEIUANBHBIM KypC, MO 3aBEPIICHHH KOTOPOTO  CIyHIATeNIb  MOJYYHT
HE00X0MMbIe U(POBBIC KOMIICTCHIIMKA Ui PadOThl B COBPEMEHHBIX Cdepax
MaJoro U CpeaHero OusHeca.

B GonpmmnacTBEe PupMm yxe mpmodperen makeT Microsoft Excel, ¢ ero
MTOMOIIBI0 MOYKHO PACKPBITh HOBBIE BO3ZMOXKHOCTH aHATN3a JAHHBIX M 3aMEHUTH
P AHATUTHIECKUX Y YIIPABICHIECKHUX (DYHKIIWMN, BHITTOTHIEMBIX COTPYTHAKAMH.
C oToM 1enblO COTPYAHUKH JOJKHBI TMPUOOPECTH HEOOXOAUMBIC IS
WICITOJTB30BAHM MaKeTa MPOECCUOHATTbHBIE KOMITeTeHIMH. | [proOpeTenne Takux
KOMITETEHIIMHA HE TPEOYIOT KaKUX-JIMOO MePBOHAYAIBHBIX CITEHAATU3HPOBAHHBIX
3HAHWM, WX MOXKHO TOJYYHUTh JIOOOMY COTPYAHHKY B XOJA€ W3YUYCHUS
CHEeLMATIbHON NPOrpaMMBl.

[Ipouiecc ocBOEHUS KOMMNETEHIIMM MOXKHO pa3Ae/iuTh HA TPHU dTAra:

e [lomydenne 6a30BBIX 3HAHWI NPOrPAMMHPOBAHWS
e ABTOMaTH3aLMA PEUICHHS 33724 JUTS MAJIOTO U CPEIHEro OM3Heca,
e [IpodeccronanpHOE UCIIOIB30BAaHUE MAKPOCOB.

Kasknpiii u3 3TarmoB MOKET ObITh OCBOCH ITOCJIC OCBOCHHS MPEABLIYIICTO.
Ha nepBwiii »Tam BXOMHBIX TpeOOBaHWK HE NPEAYCMOTPEHO, MAHHBIA Kypc
MONOMAET  KAaK  NPOrpAaMMHKCTaM,  JKEJIAIONIAM  TOBBICUTH  YPOBEHB
npodeccrHoHaNBHBIX 3HAHWM, TaK ¥ (PUHAHCHCTAM WJIH SKOHOMHUCTAM, SKEJIAIO M
npuodpecTr Hu(pPoBbIE KOMIIETSHIIHH.

[lepBpiii 00K TTO3BONSET BBHIMYCKHUKY TOJNYYHWTHh 3HAHHUS O CTPYKType
s3pIKa TmporpammupoBanus (Ha mpumepe Visual Basic Application), Ttumax
JAHHBIX, WCIIOJI3yEMbIX B TIPOrPAMMHPOBAHUMN, THUIIOBBIX KOHCTPYKIMAX VBA,
OCHOBHBIX OIEpaTopax, MOAYIFHOM MPOTPAMMHPOBAHHH, A TAKXKE 00 0OBEKTHO-
OPHUEHTHUPOBAHHOM TMOJXOJE B mNporpaMMmupoBaHuu. llocme ycmemHoro
OKOHYAHMS BBIITyCKHHUK CMOJKET MTUCATh MaJTbie porpaMmsbl Ha VBA, mporpamMmmMHO
aHAM3UPOBATh HEKOTOpble maHHble w3 Microsoft Excel, mbicmuts Oonee
CTPYKTYPHO ¥ MOJIYJIHHO.

Bropoit 050K TO3BONHMT yYIIIyOWTh 3HAHWSA O CTPYKTypax JaHHBIX,
ncroyibdyeMbix B Microsoft Office, m 06 oObekrax, ucnoiaszyembeix B Microsoft
Excel u Microsoft Word. Tlocme usydenus maHHOrO pasiaena OOYydarOIIHHCs
CMOKET oOpalaTthcs mporpaMMHO kK oObekTtam Microsoft Office, usmensaty mx
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CBOMCTBA M 3HAYCHUS, CO3/IaBATh M PEAAKTUPOBATH CTHIIM B TOKYMEHTaX M CAMH
nokymeHTbl Microsoft Office. I[lonydeHHbIX 3HAHWI ¥ YMEHHHA XBaTHUT, YTOOBI
aBTOMATH3WUPOBAaTh padodyee MECTO W IOHWMAaTh, WCIPABIATH W JOTOJHATH
makpocsl B Microsoft Office.

Tpetuit 610k yriny0aser 3HaHUA O pa3padOTKE U OTIAAKE MPOTPAMMHOTO
koga Ha VBA. B mpomecce ocBoeHus maHHOTO paszaena (GpopMupyroTcs
yrayOJieHHbIE 3HAHWA  OOBEKTHO-OPUEHTHUPOBAHHOTO  MPOTrPaMMHUPOBAHMS,
MOJIB30BATENbCKUX  (opMm, paboOTel ¢ TaMepoOM, Pa3TUYHBIX BCTPOCHHBIX
BO3MOKHOCTEH B VBA.

C menpio MOBBIMIEHUS MOTHUBALIMKA M KauecTBA OOYYESHUs CIyIIaTeNIeH 1o
JAHHOMY KypCy HEOOXOOMMO VYAENWUTHh 0c000€ BHHUMAaHHWE CIIECIyIOIUM
MIPUKJIATHBIM aCTIeKTaM:

e B KadecTBe 00pabaThIBAEMBIX JAHHBIX CIIYINATENIb CMOXKET HMCIIOIb30BAThH

COOCTBEHHBIC JJAHHBIE,

® I TPOBEPKM KAveCcTBA TIOJNYYCHHS 3HAHWM CIIyIIATETd CMOTYT
CaMOCTOSITEIFHO BBIOMpPATh TEMATHKy W 3adadd JUIS  BBITTOJIHEHUS
MPaKTUYECKUX 3aJaHUH;

® B Ka4eCTBE NMpUMEpPa MOXKET ObITh BhIOpaHa M pazoOpaHa cnenudpuIecKas
3a/a4a CIymaresis, O X0IAIas TT0 TEMY 3aHATH.

Takoll Kypc mnocie BKIOYEHWS B NPOrPaMMbl  JOIOJTHUTEIBHOTO
o0pa3oBaHWs  MOMOXKET  PACIIUPUTh  KOMIIETCHIMH  CIIEHHUATUCTOB  C
YKOHOMHYECKUM Y (PUHAHCOBBIM 00pa30BAHMEM WITH OITBITOM, 3aHATHIX B chepax
MaJjoro W CpeIHero OW3Heca, I YCHEIIHOTO MOCTPOSHUS Kaphephl B YCIOBUAX
mdposoit skoHoMuKHA. OO0ydeHHEe TOCTPOSHO HA OCHOBE MOAYJIFHOTO MPHHIINIIA,
KOTJIa KOKIBIA W3 ATAMIOB MOKET OBITh OCBOCH OTIEIBHO NP YCIOBHH HATHYHS
HEOOXOIUMBIX BXOAHBIX 3HaHuM [5,6]. [lo Mepe OCBOCHMS Ka)KI0r0 W3 ATAIlOB
CIIymiaTesib OyJeT pacmIupsTh KOJWYSCTBEHHO M KAYECTBEHHO CBOM LIM(POBHIC
komriereHIK. [lo pesymbpTaram yCHIEITHOTO TIPOXOXKJIEHWS BCETO Kypca
ciymiatesib OyJeT YMETh BBITIONHATH BECh TPeOyeMbId M cPepblX MaIOro H
cpemHero OuM3Heca 00beM PadoT MO aHAIW3Y JAHHBIX C MOMOINBIO TTPUKIATHBIX
nporpamm, peanuzoBaHHbix UM Ha VBA B Microsoft Office, u nogaepsxkuBath ux,
a Takke OyIeT HWMETh HEOOXOJWMBIC HABBIKA I ABTOMATH3alMHA CBOETO
pabodero mecta. CrieMaNUCT ¢ TAKUMH 3HAHUAMHA M YMEHWSIMH OyIeT IIHUPOKO
BOCTpPeOOBaH B chepax MaJIOro U CPeIHEro OU3HECa.

Pa6ota Beimontaena mipu ¢punancosoi mogaep:xkke ®I'BOY BO «POY nm.
I'.B. [Inexanosa».
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CHHELHIUPUKA YITPABJIEHUA USMEHEHUAMMU BU3HEC-
ITPOLECCOB BY3A B KOHTEKCTE ®YHKIITMOHUPOBAHU
KOPIHHOPATUBHOU UH®OPMAILIMOHHOU CUCTEMbI

B crarbe omnmcaHbl cneunduveckue OCOOEHHOCTH TIpoLIeCCa  YIPaBICHHS
U3MEeHEeHUsIMU Ou3Hec-TiporieccoB BY3a B KOHTEKCTE MX MOCIEAYIOUIEH WHTepIpETaIlii Ha
HACTPOWKH KOPIIOPATUBHON MH(POPMAITMOHHOH cucTeMbl. OTMcaHbl UCTOYHUKH BHYTPEHHUX
U BHEIIHHUX W3MeHeHHH. [IprBeneHsl OCHOBHBIE XapaKTEPUCTUKH yUeOHOTO 3aBEIACHUS KaK
0o0BEeKTa aBTOMATH3AIMM M OMHCAHO WX BJIMSHUE HA MPOLECC YNPABICHUS W3MEHEHUSIMHU
OuzHec-mporieccoB. BBINMOMHEHa MNOCTAaHOBKA 3amadd MO pa3padoTKe KOPIOPAaTUBHON
uH(pOPMaLMOHHON cucTeMbl BY3a, oOmanaromieil XapakTepUCTUKAMH aAalTUPYEMOCTH.
[IpousBeneH aHanmu3 OTEYECTBEHHOW M 3apyOEKHOM JHTEpaTypbl MO MPEACTABICHHOM
npobnemaruke. [IpousBeneHa OleHKa NMPUMEHUMOCTH W MPOTHBOPEUMBOCTH MpoLecca
yIpaBJICHUS H3MEHEHUsSIMH OH3HEC-TIPoLecca C YUeTOM OCOOEHHOCTEH IesITeIbHOCTH
BbIciero y4ueOHOTro 3aBeneHusi. PaspaboTraHa BBICOKOYPOBHEBAask MOJENb OH3HEC-
apxutekTyprl BY3a nHa s3pike ArchiMate. Ommcana B o0mmeM BHIE METOIMKA YIIPABICHUS
U3MEeHeHUssMU Ou3Hec-mporeccoB BY3 B koHTekcTe (QDYHKIIMOHUPOBAHUS KOPMOPATUBHOM
UH(POPMALIMOHHON CHCTEMBI.

K/TIOYEBBIE CIIOBA: ynipaBneHne W3MEHEHWsIMH, Bbiciiee ydeOHOE 3aBeleHHE,
KOpPIIOpaTHBHAsE WH(POPMALMOHHAS CHUCTEMA, MOJAETbh OW3HEC-apXUTEKTYpPbI, METOIUKA
yIPaBJICHUS] U3MEHEHUSIMU OU3HEC-TIPOLIECCOB.

BBenenue

B ycnoBusx COBpPEMEHHOW pEalbHOCTH, BCE Yalle KOHKYPEHTHOE
npeumytiecTso BY3a HampsamMyio 3aBHCUT OT YpOBHA HHPOpPMATH3AIMUA W
TpanchopManmu  WHPOPMAIMOHHOW  CpeAabl By3a B KOPHOPATHUBHYIO
MH(POPMAIIMOHHYIO CHUCTEMY. beckoHedHbie MOaudUKaMK OW3HEC-MPOIIECCOB,
WHUIIMMPOBAHHBIC  BHYTPHU  OOpPa3OBATCIBHOTO  YUPCKACHUA, a  TaKKe
MOCTYMHAIOIKE W3 BHE, NMPEIbABIAIOT MOBBIIMCHHBIC TPEOOBaHUS K TMOKOCTH U
aganTUPYEMOCTH KOPIOPATUBHOM MH(OPMAIIMOHHON CUCTEMBI.

BayTpennue w3meHeHus OusHec-mporeccoB BVY3a kak  mpaBmio
00yCJIOBJICHBI TAKMMM CBOMCTBAMH OOBEKTA aBTOMATH3AIlMH, KaK MacinTaOHas
OpraHU3aIMOHHAs CTPYKTYpa, W3MCHSIOIIMHCA KOHTHHICHT, PasHOOOpasHbIC U
MTOPOH IMTPOTUBOPEUMBBIC TPEOOBAHUS CTEHKXOJIIEPOB. BHeNIHIE M3MEHEHHS Yare
BCEr0 CBS3aHbI C M3MEHCHHMAMHU 3aKOHOJATEIBCTBA, HOBBIMHU TPEOOBAHUAMU
MHUHHCTEPCTB M BEAOMCTB, HCOOXOAMMOCTBIO  y4acTHS B  TPOCKTAX
MEKAYHAPOIHOIO COTPYAHUYECTBA U JP.

MoskHO caenath BBIBOJ, YTO HECTAOWMIBHOCTH BHEIIHCH W BHYTPCHHCEH
cpelnbl TIPUBOOUT K M3MEHEHUIO TOHATHUM, aBTOMATHU3HUPYEMBIX MPOLIECCOB,
MH(PPACTPYKTYPHI, HOJB30BATENCH, JAHHBIX, YTO JTOJLKHO MOJYYHUTh OTPAKCHHUE B
HACTPOMKAx KopnopatuBHOW wuHpopmarmonHoi cucrembl BY3a [1-3] npu
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00s3aTeILHOM COXPAHCHUH HEITPEPHIBHOM Pab0TOCIOCOOHOCTH CUCTEMBI.

OTH  yCOBHA TIOPOXKIAIOT 3a7ady ITOCTPOSHUS HKHU3HECTIOCOOHOU
KOPITOPATUBHOM nH(OPMAITMOHHON CHUCTEMBI BV3a, obnanarorme
XapaKTepUCTUKAMH aJanTupyeMocTy. 1loa amantupyeMoCcThio B JAHHOM CIydae
MMOHUMAETCsSI OMEpPATHUBHAS BO3MOXKHOCTH CHCTEMBI ObITh nopaboranHou WT-
CHIEIUATMCTAMH BY3a MO U3MEHSIOIHEC OU3HEC-TIPOTIECCHI.

B Poccun m3yuenmemM opraHM3alMOHHBIX CTPATETHH W U3MEHEHHUH OW3HeC-
nporteccos BY30B B mocnennee necatunerne 3anmmanuck C.A. benskos, A K.
Kmoes, T.JI. Knsuko, E.B. bananukwuii, S1.11. Ky3emunos, H.JI. Turosa, A.E.
YnpukoBa; HMCCIIEIOBAHUS OPraHU3AMOHHOTO TTOBEJICHUS BBICOIUX YUYEOHBIX
3aBelicHN oOTpakeHsl B Tpyaax [.B. Amnpmpymaka, B.A. bomortosa, B.C.
Baxmraitna, H.JI. Turosok, H.B. ®@oppara; Teopus wu TexHomOTHA
MMPOSKTHPOBAHUS CHCTEMbBl YMPABIICHUS KAa4eCTBOM OOpa3OBaHMA HA OCHOBE
WICITOJTB30BAHMS HOBBIX MH(POPMAITMOHHBIX TEXHOJOTHM onrcana B padorax JI. 1L
Martpoca, U. B. Pobepra, b. E. Crapudaenko; nayansie Tpyast A.®. Amenaa, 2.0.
3eepa, 10.®. T'appuwnmua, E.K. Xewnepa, ®.C. Bopoiickoro, mocBsmeHHBIC
aKTyaJIbHBIM npodeMam oOpazoBaHws, KOHIICTIITAH TMOCTPOSHMUS
WH(OPMAIMOHHBIX CHUCTEM, TPEACTABICHUAM CTPYKTYpbl HH(POPMAITMOHHBIX
CHUCTEM KaK COBOKYITHOCTH 00ECTICUMBAFOIINX TTOICHCTEM.

Mupossbie cTaHAAPTBI H YPOBEHb 3PEIOCTH CHCTEMbI YNPABJICHHS
BY3a

[TombITKM MOBBICUTE Y((PEKTHBHOCTH MPOIECCa YIIPABICHUS H3MEHEHUSI MU
WH(OPMAIIMOHHBIX CUCTEM TIPEITPUHUMAITHCH HU pa3 U Hanboee dpdexTuBHbIC
PE3yJIbTAaThl CBEJICHBI B MEXKIyHAPOAHBIX CTAHAAPTAX W OMOJIMOTEKAX, TAKMX KaK
COBIT, ISO 20000, ITIL, BISL u np. OcHOBHas CIIOXHOCTh B TPUMECHEHUH
MHPOBBIX CTAHAAPTOB 3aKIFOYAETCS, MPEKIAE BCETO, B HU3KOM 3PETOCTH CUCTEMBI
VIIPABJICHHUS KaK B IIEJIOM BY30M, Tak u U T-0051acThIO B 9aCTHOCTH.

[lepBbiM mOKa3aTENEM HUZKOM CTENEHU 3PEJIOCTH BBICTYMAET CXema
nourHeHus HadampbHuka U T-ynipaBnenus B cTpykType ynpasieaus BY3om.

B 3penoi ctpykrype HauansHuk UT-ympasieHus nmoauuHsAeTCS MEPBOMY
JWIy OPTaHM3allid, B CTPYKTYpE By3a, KaK MPAaBWIIO, OJHOMY W3 MPOPEKTOPOB.
Takoe moquuHeHHEe OTpaXkaeT no3umwio Hadansauka UT. 910, mo cyTH, riraBHbIN
CHUCTEeMHBIM aJMHUHHUCTPATOP, KOTOPBIM HE y9acTBYET HH B pa3paboTke Om3Hec-
CTpPaTeTWH, HA B NPHUHATAA TNPUHLOMIHAIBHBIX JUISI By3a PEHOICHWNA, B CBOIO
odepenr, BO3MOKHOCTA M orpanwdeHus WUT-ympaBneHns He paccMaTpuBarOTCs
MeHepKMeHTOM BY3a ¢ Toukm 3penms passutus aAestenbHOcTH. Ha HavanbHUKA
roApa3ieieHusi MHQHOPMAIMOHHBIX TEXHOJIOTHI BO3JIAraloT HHPPACTPYKTypPHbBIE
MPOOJIEMBI C CEPBEPAMH, CETAMH, TEIEKOMMYHHKAIIMOHHBIM O00PYIOBAHUEM,
MPUIOKCHUSIMHU, 0a3aMHM JTaHHBIX, CETEBBIMH PEIICHUSAMH, MOOWIBHBIMU
texHojormsimu, Web-calitom u ap. B To Bpems, kak B 3penoi OpraHW3aIdd
HavabHUK UT — 310 cTparer, onpenensromuyii NpoeKIro OU3HEC-CTPATErHl Ha
obmnacte UT. 3auactyro ckmameiBaetcs Takas curyamwms - MT-cdepa spmsercs s
yrpasieHes BY3a «uepHpIM AmMMKOM», B KOTOPBIM yXOJIAT HEMOHATHO 3a9€M
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oonpmue puHaHCOBBIC cpeacTra [4].

Crnenyrommii MMOKa3aTellb 3PEIOCTH CUCTEMbl YNPABICHHUS — MPWHLIMAI
NpuHATUA pelieHui. [ [paBuno, uto « A T-mpoekToB HE CyIIECTBYET, a CYIIECTBYIOT
omsnec-npoektbl ¢ UT-coctaBmsromiei», WU3BECTHO YK€ MHOTO JIE€T, HO OHO
HUKOrJa He OyaeT paborarh B opraHusainmu, B kotopou UT-nonmpasnenenwme
BOCIIPHHUMACTCS KaK «OOCITY>KHBAIOIIEE», MPWYEM BBI3BIBAOIIEE MO OOJbINEH
4acTH pasapakeHue y (QyHKIMOHANBHBIX pykoBomuTened. Hu omwiH TIpoekT He
MOJKET CTaTh YCIEIIHBIM, €CITA OH HE TTOIEP>KaH PYKOBOJICTBOM.

BecombiM mokazaTeneM HH3KOTO YPOBHS 3PEJIOCTH SBISETCS OCO3HAHHBINA
OTKa3 OT HA3HAYCHWs «BIIAJIENBIECB Mporeccay. B 3penoi opranmzammu uis
KQ)KIOTO MPOIIecca OMPE/IEICH BIIaeel, KOTOPBIN TOJKEH CKOHIICHTPHPOBATHCS
Ha €ro CTPYKType W mociemoBaTeibHOCTH. PaboTa Brnagenbra 3akmiodaeTcs B
TIIATETPHOM KOHTPOJIE M VYIPABJICHWHM BBIOPAHHBIM TMPOIECCOM C LEIBIO
MOCTOSHHOTO ero ynyumenusa. Kak nmpasuno B8 BY 33e HeT Bnaaenpiies mpoieccos
[6]. Anoreit maHHOW CUTyallMy HACTYIAET B CHUTYallH, KOTJA aBTOMAaTH3ALUsd
OXBATHIBAET OJHOBPEMEHHO HECKOJIbKO TMOIPA3JACIICHHM, 4YTO, KAaK MPAaBHIIO,
BBI3BIBAET KOH(IUKTHI, OCOOEHHO €CIIM BOMPOCHI BIIAJCHUS MPOIECCOM HMEIOT
MPUHIMIHAIEHOE 3HAYCHUE, a TPAHUIIBI ITPOCKTA KECTKHE.

Taxke BaXHO OTMETHUTH, 4YTO MHPOBBIE METONOJOTHH OyIydH
OCHOBAHHBIMH Ha 3apyOeKHBIX TIPAKTUKAX HE YUYHUTHIBAIOT OCOOEHHOCTH
POCCHMCKOTO  MEHTAJIMTETa, CJIOKHOCTH OOBEKTa  aBTOMATH3AIMKA W
npeo0aamaromuk  OFOPOKPATHYCCKUM XapaKTep €ro MAeATeIbHOCTH, KOTOPBIN
TECHO CBSI3aH C HEOOXOAUMOCTBIO COOMIOACHWS 3aKOHOAATENbCTBA U
KOHTPOJUPYETCS  TOCYJApCTBEHHBIMH  CTPYKTypaMH, HWMEIOIIMMH  CBOH
cobdctBennbie TpeboBanmsa. AHanutuku META Group moacuuranu, 4To HEyMenoe
WCITOJTE30BAHUE TYKOTO OMbBITA, MOKET Ha 55% MOBBICUTH CTOMMOCTH MPOEKTA,
YTO B paMKax JAEATSIIBHOCTH IrOCYTaPCTBEHHOT'O YUPEKICHHUS HEIOMYCTHMO.

B TekymeM nonoxeHnr BaKHO paboTaTh KaK HAJ JOCTHIKEHUEM 3PEIOCTH
BY3a B mnenom, tak u 3penoctu B chepe HT. BY3y ke, kak o0ObekTy
ABTOMATH3alMH, BAXKHO TMPOSBIATH THOKOCTH, YCIIEITHO MAHEBPHUPYS MEKIY
CYIIECTBYIONIUMHU CTAHIAPTAMHU M PEKOMEHIAIMAMU, OMBITHBIM ITyTEM CO3aBast
st ce0s Oojiee MPaKTHYHYK) METOIWKY YIIPABIICHHS HM3MCHCHHSIMU OW3HEC-
MPOLIECCOB Y TPAHCIAIMK MX HA HACTPOMKH KOPHOPATUBHOW WH(OPMAITMOHHON
CUCTEMBL.

Knaccudpukarop wsmenenmii OmsHec-mpoumeccoB B¥Y3a m  nx
HHTEPHPeTAIHS

Brenpenue xopriopatusHOM wH(OpMATMOHHOW cucTeMbl B BY3e 00braHO
OXBATHIBAET OTPOMHBIM CHEKTP 3a1a4. OT MPOLEAYpP BBOAA HWHGPOPMALAW JI0
XpaHEeHHs, a TaKKe TMPOBEACHUSI M3MEHEHHWHW B  OHM3HEC-TIpoLeccax,
OpPraHU3aLMOHHOW CTPYKTYpE, QYHKIUAX, O0OSI3aHHOCTIX H T.J.

Jlns  onmpeneneHus Macmrtaba peniacMod 3agavyd  ObUla  MOCTPOEHA
BBICOKOYPOBHEBAs MOJIENTb OM3HeC-apxUTeKTyphl BY 3a Ha s3pike ArchiMate (Puc.
1).
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Bbln NpoBefeH CpPaBHUTENbHbLIA aHaN3 MONYIAPHbIX UHPOPMaLMOHHBIX
cuUcTeMm, OCYLLLeCTBNALLNX Hanbonee MOSIHYIO aBToMartum3auuio
o6pa3zoBaTe/ibHbIX yupexxaeHnin: «1C YHueepcuTeT» KoMmnaHum «1C», «Tandem
University» komnaHun TAHOAEM, «Naumen University» komnaHun NAUMEN,
«MC TanakTMka «YnpaeneHne Bysom»» KomnaHun «[lanaktuka» [5]. B
pesynbTate  MPOBEAEHHOro  aHaiM3a  OblMM  BbISB/IEHbI  K/IHOYEBbIE
(hPYHKLMOHaNNbHble 0OBLEKTbI A5 CUCTEM [AHHOr0 TUMa, KOTopble CneaytT U3
YCNOBUIN  [OCTVDKEHUSA CTpaTernyeckux Uened u  obecnevyeHns  BbICOKUX
nokasaTesiel MH(hopMaTM3aUnn: opraHu3aumnoHHas CTPYKTypa, y4ebHble nnaHbl,
KOHTUMHIEHT, paboumne nporpaMmbl, CECCUSA, pacyeT W pacnpefesnieHne Harpysku,
MeX[JyHapoAHas  [eATe/IbHOCTb,  [OroBopbl  Ha  00Oy4yeHWe,  BbIMnaThl,
rocyjapcTteeHHas UTOroeas arrtectayus, 6asNbHO-PENTUHroBas  cucTema
CTY[EHTOB, YMnpaB/ieHWe Hay4YHOW [eATeNIbHOCTbIO, [BVDKEHME CTY[EHTOB,
(hakynbTaTUBbl, OTYETHOCTb, [AOMONHUTENIbHOE  06pa3oBaHWe,  MPaKTUKK
CTY[EHTOB, TPYAOYCTPOMNCTBO BbIMYCKHWUKOB, pacnuncaHue, ynpasfieHUe XWU/bIM
(POHZOM, pacLUNPAEeMOCTb, MHTErpaLms.

Ond  KaX[oro w3 ykasaHHbIX  (DYHKUMOHa/IbHbIX 00BLEKTOB  OblIn
onpefeneHbl BO3MOXHble M3MeHeHUA. Tak, Hanpumep, 418 00beKTa «Harpyska»
OblIM onpegeneHbl cnefyroline BUAbI U3MEHEHWIA: U3MEHEHUE HOPM BPEMEHW,
(hopMmMpoBaHMe NJIaHOBOW CBOAKM Ha yUYeOHbIW rof, pacnpegeneHue Harpysku Ha
Kaegpax, ydeT  (DaKTUYECKOW  Harpysku, W3MeHeHWe  KOHTUHIEHTa,
nepepacnpegenieHne Harpy3kun, apxXmBmMpoBaHue CBOLKWN, U3MEHEeHNe OTHETOB.

MpeacTaBneHHas umepapxmuyeckas Knaccuukaums BKIOYaeT B Cebd
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Heo6Xo4MMble 06BLEKTbI B paMKax NOCTaBNEHHOM 3aayn, HO He MPEeTeHAYeT Ha
MONHOTY, W MOXeT ObITb pacliMpeHa B XO0fe MPOBeAeHUs [AasibHEeNLLINX
nccnefoBaHui.

[na ynpaeneHns M3MeHEHUAMM B paccCMaTpMBaemMoin npeaMeTHON 061acTu
ObINK onpeaeneHbl BO3MOXHbIE UICTOUHMKKN MHGOpMaL My 06 n3MeHeHUn (Moaenb
Ou3Hec-npouecca, opraHM3aLnoOHHas CTPYKTypa, AuarpaMmma NOTOKOB AaHHbIX,
mofens apxutektypbl VC, MHOW UCTOYHMK (Kak MpaBWoO 3asBKa Ha BHECEHWE
M3MEHEHWNA OT MNONb30BaTeNs)) AN KaXAoW no3uumu paspaboTaHHOro paHee
Knaccugukaropa.

ANropuT™M peanusaumm npouecca Yynpa.feHUs WU3MEHEHUAMWU OU3HEC -
npoueccos BY3 npeacrtasneH Ha pUCyHKe 2.

PUCyHOK 2. ANropnTM™m ynpasneHus n3mMeHeHnamm 6usHec-npoteccos B BY 3e

[anee [ns KaXAoro BapuaHTa W3MEHEHMss U3 pa3paboTaHHOro
KnaccudgmkaTopa 6bin onpegeneH Habop CUCTEMHbIX AEACTBUIA B KOPNOPaTUBHOM
NH(OPMaLMOHHOWN cucTeme. Tak, HanpumMep, NP U3MeHeHUN YHKLMOHANbHOIO
00beKTa «/IBMXXEHME CTY[EeHTOB» - «MEepeBof» - «MNepeBoj B Jpyroe
0bpa3oBaTe/ibHOe YUpeXKaeHue» Mpou3BoAUTCA Chefyrowmnini Habop CUCTEMHBIX
LeNCTBMIA: (hopMMpoBaHMEe aKageMUYECKOM CNpaBKX, UCKKOUYEHNE N3 CMCOYHOr0
cocTaBa CTY[leHTOB, 3aHECEHMe 3anuncu o0 CTY[IeHTE B apXUB.
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3akarouenue

Hcronp30BaHne METOIMKH YITPABJIICHUS W3MEHEHHAMH OW3HEC-IPOIECCOB
BY3a B KOHTeKkcTe (YHKIMOHHPOBAHWSA KOPIOPATUBHOW WH()OPMAITMOHHON
CHUCTEMBI TacT BO3MOXKHOCTh B OTBET HAa CTPEMHUTEIHBHO MEHSAIOUIUECSA YCIIOBUSA
BHEITHEHN CPeJIbl pa3BUBATHCA KAaK B COBEPIICHCTBOBAHMUM OM3HEC-TIPOLIECCOB, TAK
Y B pacliMpeHnH (PYHKIIMOHATIA HHPOPMAITMOHHOM CHCTEMBI, YCIICITHO COXPAHSIS
Oananc mexay ousnec u UT-ctparerueii.
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CTAHJAPTU3AIINA TPEBOBAHUI K DJIEKTPOHHOM
NHPOPMAILIMOHHO-OBPA3SOBATE/JILHOI CPEJIE BY3A,
UHTET'PUPOBAHHOI C CUCTEMOM KOMIIBIOTEPHOI'O
MEHE/KMEHTA

PaccmarpuBaercs moaxon K CTaHAapTH3aluu TpeOOBaHMN K  BJIEKTPOHHOH
WH(POPMALIMOHHO-00Pa30BaTENbHON Cpenie 00pa3oBaTebHON OpraHNU3alui B COOTBETCTBUN
¢ pexomeHmauusmu I'OCT P 57722-2017. IlpencraBieHo onucaHue ypOBHeH
CTaHAAapTH3aLMH TPeOOBAHUI K 3JEKTPOHHOH HH(POPMAIIMOHHO-O00pa30BaTENbHON cpene
YHHBEPCHUTETA, PEATU3yeMOil Ha OCHOBE CUCTEMbI KOMIIBIOTEPHOT'O MEHEI)KMEHTA.

K/ITIOYEBBIE C(JIOBA: mnpoueccHbIi TOAXOA B VYIPABICHUH, SJEKTPOHHAS
UHPOPMALMOHHO-00pa30BaTeNbHAs CpEeNa, CHUCTEMAa KOMIIBIOTEPHOTO MEHEIKMEHTA,
CTaHAAapTH3ALMs TPeOOBAHUM.

DenepanbHbie TOCYAAPCTBCHHBIE 00PA30BATEIBHBIC CTAHAAPTHI BBICIICTO
obopazosanms (OI'OC BO) mokonenwms 3+ m 3++ ompepenstor TpeboBaHMA K
YCIOBHSAM peau3ali MporpaMMm OakaiaBpuHaTta W Maructpatypel. B cocras
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OOIIECUCTEMHBIX TPEOOBAHUM BXOIUT «OOECIIEUEHUE KAXKIOTO 00yJarOMIerocs B
TEYCHHWE BCEro Tepuojaa OOydYeHWs WHIWBUAYAIbHBIM HEOTPAaHUYCHHBIM
JOCTYIIOM K 3JIEKTPOHHOM HH(POPMALMOHHO-0OPAa30BATEIFHON Cpele By3a W3
MO0OW  TOYKM, B KOTOPOM WMeeTcs JOCTYyNl K  HWH(OPMAIMOHHO-
TEeIICKOMMYHUKAIMOHHOM cet UaTepHET™. [1, C. 12].

TpeboBanus, omnpeaenenHsic B OI'OC BO 3+, k snekTpoHHOH
nH(popmarmoHHO-00pazoBaterHOM cpene (DMOC) By3a BKITIOYAIOT 00eCIICUCHUE
JOCTyINa «K y4eOHBIM IDIaHaM, padoYMM OporpaMMaM TUCLHWILINH (MOJIyJIeH),
MIPAKTUKH, SJIEKTPOHHBIM YYEOHBIM H3AaHHUIM M JJIEKTPOHHBIM 00pa30BaTEeIbHBIM
pecypcaMm;  (OpPMHPOBAHHE  3JACKTPOHHOTO  TNOPTdOaHMO  00yUaromerocs,
COXpaHEHHe ero paboT U OICHOK 3a 3TH padoTe» [1 , c. 12].

B mocnemame rommi  passutre w  coBepmeHcTBOBaHme OJWMOC B
00pa3oBaTEIbHBIX OPraHM3AMIX BBICIIEr0 00pa30BaHUSA CBA3AHO C YYETOM W
peanmzanued TpeboBaHmi, onpeaeaeHHbx B cepun ctanaapros [OCT P 5772X-
2017 «udopmarmmoOHHO-KOMMYHHKALIMOHHBIE TEXHOJOTHA B OOpa3OBaHUMY.
MeTtoomorudeckie aceKThl COYETAaHUs COBPEMEHHBIX MOJXO0JIOB B PA3IMIHBIX
o0nacTaX MEHEIHKMEHTa OpraHu3alid ¢ aBTOMATH3WPOBAHHBIX CPEJICTB
MH(POPMAIIMOHHOM MOACPKKH ITPOIeCCoB yrpasieHus npeactasieHsl B [ OCT P
57722-2017 [2]. B pmamHOM cTaHmapte OTMEYaeTcs, YTO OCHOBOW IS
JATHHEHUIIEr0 TIOBBIMIEHUS Ka4ecTBa HW O0ECIEeYeHWs YCTOWYHMBOTO POCTa
3¢p(HEeKTUBHOCTH yTIpaBICHUS SABISETCS WHTETPAMS M TapMOHU3AMS CHUCTEMBI
KOMITHIOTEPHOTO MEHEDKMEHTa 00pa30BaTEIbHON OPTraHU3AIMH C TTPUKITATHBIMA
(yHKIMOHATBHBIMA ~ WH(OPMAIIMOHHBIMU ~ CHCTEMaMH,  pecypcamu |
KOMMYHUKAIMOHHBIMH TEXHOJIOTUSIMHU.

Cucrema kommnbroTepHOro MeHepkMeHTa (CKM) BKITIO9aeT «COBOKYITHOCTh
B3aMMOCBSI3aHHBIX W B3aWUMOACHCTBYIOIIMX DIIEMEHTOB OpTaHHW3aldX IS
pa3paboTKKM CTpPATeTHH, IIOJIMTHKH M TPOLECCOB JOCTHKEHUS HSTUX IEJIeH,
peanu3yeMbIx Ha OCHOBE 3(PeKTHUBHOTO (PyHKIIMOHHUPOBAHUA HH(POPMALTMOHHBIX
CHUCTEM, CETEH M TeXHOJIOTHM» [2, c. 4].

Cornacao pexomenmarusm ['OCT P 57722-2017 CKM gma OUOC
0o0pa3oBaTeIbHOW OPTaHU3AIMH SBIIETCS CHCTEMOOOPA3YIOMIMM 3JIEMEHTOM,
KOTOpas crmocoOHa obecrneunBaTh HHTEPONEPAOSITHHOCTh MEKIY MOACUCTEMaMH
ANIEKTPOHHOM 00pa30BaTENIbHOW Cpelbl W BHEIMHUMH WH(OPMAMOHHBIMHA
CHUCTEMaMH Ha OCHOBE €IMHBIX MOAXOJO0B K OMUCAHWIO MPOLECCOB JKM3HEHHOTO
LAKJIa HHPOPMAITMOHHBIX cucTeM [3].

Mertoauka dopmupoBanus tpeboBanmii k DMOC ¢ ydeToM mnoaokeHUMH
cepum ctangaptos 'OCT P 5772X BxnrouaeT psj 3Tamnos.

1. ®opmuposanue Tpeboanuii k CKM oOpa3osaTennbHOM OopraHM3anyy Ha
YPOBHE KOHLIENTYalIbHOW MOJIETH.

CtpykTypa npoiieccoB o0pa3oBaTeIbHOM opranuzaiuu onpeaeneHa B ' OCT
P 52614.2-2006 w BxmMOYaeT TPU TPYIIBl NPOLECCOB. OCHOBHBIC,
o0ecrieunBaroOmye, ynpapieHWs. Peanuzamus NPOLECCOB KAXKIAOM TPYIIITBI
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OCYHIECTBIIACTCS C WMCHOJIB30BAHWEM COOTBETCTBYIOMIMX HWH(OPMAITMOHHBIX
CHUCTEM, KOTOPBIE ¥ COCTABIIAIOT CUCTEMY KOMITHIOTEPHOTO MEHEKMEHTa (puc. 1).
B cranmapte I'OCT P 57722 onpenenenst Tpebosanmsa k CKM Ha ypoBHe
KOHLENTYaaTbHOW MOJENU:
® COOTBETCTBHE 3aKOHOATENbHOM Oaze PD;
® VWCINOJb30BAHWE MOJCNIM YNPABIICHWS OpraHW3alMed Ha  OCHOBE
nporeccHoro noaxona (I'OCT P 53625);
® ONWCAHWE B3aMMOCBS3EH MPOIIECCOB HA OCHOBE ()Y HKIIMOHATBHBIX MOACTICH
OW3HEC-MPOIIECCOB;
e peamu3anMsg  TPOLECCOB  JKM3HEHHOT0  [HWKIA  00pa3oBaTEeIbHOW
nestenpHOCcTH ('OCT P 53625);
® BHINOJTHEHUE B3aUMOICUCTBUS 3aMHTEPECOBAHHBIX CTOPOH B TCUEHHE BCETO
skm3HeHHOr0 1mkia CKM (I'OCT 57193);
e cozgaare CKM B COOTBETCTBUM C TPeOOBAHUSAMH K IMPOIIECCAM M dTaram
momenu XKL cuctemsr (TOCT 57193);
e ommcanue mnporeccoB km3HeHHoTo mwkiIa CKM B cooTBeTcTBUMH C
tpeboBanmsaMu npoekTHOro MenemxkmenTa (TOCT 57193).

CUCTEMA KOMMbIOTEPHOIO MEHEIDKMEHTA

1. Mpoueccobl ynpaBneHus BHewHne
R WH(POPMaLUOHHbIE
[} uc uc WUC ynpaBneHusa WUC noaaepxxmn
[} Mu:x;’gﬁgl:ra, ! ynpaeneHus BHYTpeHHero " eV(I:(l:) gpé’;i’:::z:‘m yryull eHneM MpUHATUSA CUCTEMBI U pecypchl
[} o ’ | AoxymenTamu ayauTta npoLeccoB peleHnin
L__Quear __J
defepanbHble
MHpOPMaLMOHHbIe
cUCTEMbI
2. OcHOBHbI€ npouecchbl
____________________ N mmmm———————— e m e ————— —m———————
1 uc " uc 1! I ' !
wapra | | GESaSIPOSIR | | IUADOSIHT |} y\Cono morbatmo | | Aikmame || oGocnedenn |
pi P TIpOrpamt 1 %puuecca ) ! AOKYMeHTaLmn 1| KOHTMHreHTa )| pecypcamn MoOCKOBCKUI
[T leaa oo I [ . [ . 1 couuanbHbli peecTp
uc OopraHu3auvu 1 peanusauvn uﬁpa:maaTeanuro npouecca
CTTTTTTTTTT H oo 1Y TUc obecneverma 1
WUC opranmnsauum n ] ! UC o6ecneverma ! | ooecneueHia
npoBeAeHUA | WUC Tekywen I | WC oprarmsaumm u : 0ByueHns ¢ ] KOMMyHukaLn : ONeKTpOHHbIe
TeopeTnyeckoro ] aTTecTauuu ! "p:E:K‘ir?:("“ | vcnonb3oBaHWeM : | "l']%m‘;g g::f:::xgm' | [ 6nbnuoTeyHbIe
06yueHus 1 ' P h not oo ponecea H cUCTeMBI
L oo i IO prpa I
| WCyrpasmewsn )V H
| y4yeBHbIMK, Hay4HO- : ' WUCynpaenenusa nc Dr?g';"]q;-'::;m n oMgrngﬁCTa WUC oueHkn
| UccneaoBaTenbCKUM ] : nToropoun . ] ‘JZK;MEHTDE 06 ngcqgmufuxca My yﬂDE]’IETEDpEHHQCTI/I 3neKTp0HHble
] u pabotamu 1 aTTecTaumen ] 06pasoBaHUM BLINYCKHUKOR notpebutenen obpasoBartenbHble
) CTYAEHTOB L ] pecypchl
______________________ -
3. ObecneunBalolwme npouecchbl Memiﬂgggﬁ;ﬁf""b'e
T e W T T TWeT T, uc e T T T e ) uc 3NIEKTPOHHOTO
;ﬁﬁnﬁz’;ﬁ;ﬁ; | nc Il ynpaenenun )| ynpasnenus || UC GuGnmoteutoro u Il ynpaBne- )| 6e3sonacHocTn AOKyMeHToobopoTta
ynpaeneHus UH OpMaLMOHHOTO
obecnieueHnna  |' nepcoHanom Il MHdoopMaLMoH )| UHpacTpyk- || o6cnyxRMBaHUA Il HuABeG- || KuMsHenes-
| P |L HoOM cpeaoin Typoun [} Y | caitom | TenmbHocTM

Pucynok 1. CTpykTypa CHCTEMBI KOMITBIOTEPHOTO MEHEKMEHTa 00pa30BaTeIbHOM
OpraHu3aLuu

2. ®opmuposanue TpedoBanmii kK YMOC kak noacucrembr CKM.

Ha pgamHOM ypoBHE BBIACHSIOT CTAaHAAPTHI, KOTOPHIE OIPEASTAIOT
dyukmmonuposanue JMOC, Kak MOACUCTEMBI, COCTOAIICH U3 B3aUMOCBI3aHHBIX
KOMITOHEHTOB.
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Tpebosanms k DMOC omnpeneneHsl B CIEAYIOMMX TPYIIaX HOPMATHBHBIX

JAOKYMCHTOB.

®I'OC BO 3+, 3++;

npodeCCHOHaATbHbBIC CTAHAAPTHI;

CTaHIAPTHI Ha AJIEKTPOHHBIE oOpazosatenbHble pecypchl (I'OCT 33247-
2015; TOCT 33245-2015; TOCT 33246-2015 u np.);

CTaHAAPTHI HA TEXHOJOTHH U MPOIECCHI ANMeKTpOoHHOTo o0ydeHus (I'OCT
33244-2015; TOCT P 55770-2013;

CTaHmapThl HA  WHOOPMAIMOHHBIE  TEXHOJOTMA H  CHCTEMBI,
obecneunBaromue pyaximonuposanne IMOC u ee kommonentos (I'OCT
P 57098-2016 (ISO/IEC TR 24774:2010); TOCT P UCO/M3K 57102-
2016; T'OCT P 57193-2016 u ap.);

crannaptsl npoekTHoro meHekMeHTa (I'OCT P 54869-2011 u ap.);
cranmaptel kadectBa (cepust ['OCT P MCO/MBK 3300X-2017wm ap.);
crangapTel uHpopmarmonHou d6e3omacuoctu ('OCT P UCO/MOK 27001 -
2006; TOCT P UICO/MDBK 27002-2012; TOCT P 57640-2017 (ISO/IEC TS
33052:2016 u ap.).

B crpykrype CKM BBLAETAIOT TIPOrpaMMHBIE CHCTEMBI, 00€CTICYNBAFOIIIHE

peanmzammio ¢pyakmmit DMOC (puc. 1, KOHTYp MyHKTHPOM), B3aUMOCBSI3aHHOE
(YyHKIIMOHUPOBAHHUE KOTOPBIX JOKHO YIOBJICTBOPIATH TPEOOBAHUIM, YKA3aHHBIM
B BBIIIIC MEPEYUCIICHHBIX CTAHIAPTAX.

3. ®opmupoBanue TpedoBaHUM K PyHKIMOHATEHEIM KoMoHeHTaM DOC.
Ha pmanHOM ypOBHE BBIIENAIOTCS CTAHAAPTHI, KOTOPBIE OMNPEACIAIOT

TpeboBaHMA K OTASNbHBIM (PyHKIFOHATHEHEIM MOy siM DMOC (Tadm. 1).

Tabmuua 1. Tpebosanust k GyHKIHOHATBEHBIM MoayisiM SHOC

Moayanb DyHKIUH IIporpammuas | CKM TpebGoBanus

IUOC INOC cucTremMa

OnexTpoHHOEe | XpaHeHHe Kopnopatususl | UC  ympasnenus | TOCT P

noptdoro pe3yIbTaTOB 1 mopTan pecypcamu 57720-2017.
OCBOEHHUSA ANC 5@ tekywen | UKTO.
o0y4aeMbIMH | yIpaBJICHUS aTTecTaluu CrpyxTypa
obpazoBarenbH | By3om (Mmoxynb | UC  ympasnenust | uHdopmarim
BIX TTpOrpaMM | «Y CrieBaeMoCTh | yu4eOHBIMH, 3JIEKTPOHHOTO

») Hay4HO- noptdomnro

uccienoBarensck | 6asoas [5]
umu  pabotamu

o0yHaronmxcs
OnextpoHHsl | ®opmuposanu | Kopnopatusuel | UC  ympasnenus | TOCT P
e € DJIEKTPOHHBIX | ¥ mOpTan pecypcamu 57724-2017.
oOpasoBaren | m3naHuii, DNeKTpOHHast 5@ HUKTO.
bHBIE UCTIOJIb3YeMbIX | OnOnmoTeka oubmnoreyroro u | YueOHUK
pecypchl B Ka4yecTBe UH(POPMALIMOHHOT | 3JIEKTPOHHBIN.
yueOHbIX 0 00CITy>)KUBaHUS
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nocoouit B | DJEeKTpOHHAs HUC obecneuenus | O6mue
obpaszoBatenbH | OnbOaroTeyHast | oOy4yeHHs ¢ | monosxkenus [6]
BIX cucreMa HCTIOJIb30BaHUEM
OpraHu3anusIx JOT
OnextpoHHo- | Pasmemenue u | Kopnopatusuel | UC  ympasnenus | TOCT P
OubnmoreyH | cozmaHue i mopran pecypcamu 57723-2017.
bI€ CUCTEMBI | apXHBa DNeKTpOHHas 5@ HUKTO.
BBITyCKHBIX oubmoreka oubmoreunoro u | Cucremer
KkBanupuKanuo | DIeKTpOHHAs UH(POPMALIMOHHOT | 3JIEKTPOHHO-
HHBIX  pabot | Ombnmoreunass | o oOcnykuBaHusi | OMOIHOTEUHBIE
obOpa3oBaTeNbH | cUCTeMa Ob6mue
oM noJjioxeHus 7]
OpraHu3alux

Takum obOpazom, cranmaptusamus Tpedosanuii k JMOC obpazosaTeabHOM
opranmzanuy, peanmsyemor Ha ocHose CKM, mo3BomsieT CTpyKTypuUpOBaTh
cCUCTEMY TPeOOBAHHM IO YPOBHSIM:

1. Beimenenune obmecucteMubix TpedoBanuii kK CKM.

2. ®opmuposanue TpedboBanmii kK YMOC kak noacucrembr CKM.

3. ®opmupoBanue TpedoBaHUH K PyHKIMOHATEHBIM KoMoHeHTaM DOC.

Ormmcanne ¢yHkiumoHanbHbIx Moayied OMOC ¢ ykazaHueMm CTaHIApTOB
MTO3BOJIUT YHU(HALIUPOBATH:

e TpebOoBaHU K MOAYIISIM;
® CTPYKTYypy METaJaHHBIX;
® peaTM3aIMIO OCHOBHBIX M 00ECIIEYMBAIOINX TTPOLIECCOB.

JIUTEPATYPA:
1. @enepanbHbIli  TOCYNAPCTBEHHBIH  OOpa3OBaTENIbHBI  CTAaHAAPT  BBICIIETO
obOpazoBanusi — OakanaBpuar 1o HampasieHuto noarotoBku 09.03.03 TlpukiagHas
uHpopmaruka. — YT1B. Ilpukazom MunucrepcTBa oOpa3oBaHMs W Hayku Poccuiickoii

®enepaunn ot 19 suBaps 2017 r. Ne 922, — [OnexktponHsIii pecypc|. — Pexxum mocryma:
http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Bak/090303 B 3 17102017.pdf. ([ara
obpamenns: 01.03.2019).

2. TOCT P 57722-2017. HHPOPMALNOHHO-KOMMYHHKAIIIOHHBIE TEXHOJOTUH B
obpazoBanun. CuCTeMa KOMITBIOTEPHOIO MEHEIKMEHTa O0pa30oBaTENbHBIX OpraHH3aLUi
BbIcIiero obpasosanus. O6mue nonoxkenus. — Been. 2018-09-01. — M. : Crangaptuadopm,
2017. - 14 c.

3.TOCT P 57193-2016. CucremHas u nporpamMmHas uHxeHepus. Ilpoueccsl
JKU3HEHHOTO Lukia cucteM. — Been. 2017-11-01. — M. : Crarmaptundopm, 2016. — 94 c.

4. TOCT P 53625-2009. Mudopmaumonnas texHosorusi. OOyuenune, obpazoBaHue U
NOJArOTOBKAa. MEHEeIKMEHT KauecTBa, odecrieueHne kauecTsa 1 MeTpuku. Yacte 1. OOmmii
noaxon. — Been. 2011-01-01. — M. : Cranmaptundopm, 2011. — 16 ¢,

5.TOCT P 57720-2017. HupopManMOHHO-KOMMYHHKALIMOHHBIE TEXHOJOTHH B
obpazoanun. Ctpykrypa uHpopMmamu 35eKTpoHHOro nopTdomo 6aszosas. — Been. 2017-
09-28. — M. : Cranpaptundopm, 2017. — 16 c.
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6. TOCT P 57724-2017. HuHpOpMaMOHHO-KOMMYHHKALIMOHHBIE TEXHOJOTHH B
obpasoBanuu. YueOHUK 3JekTpoHHbIH. O0mue nonoxenus. — Been. 2018-09-01. — M. :
Crannaptundopm, 2017. — 8 c.

7.TOCT P 57723-2017. HupopMaMOHHO-KOMMYHHKAIHOHHbIE TEXHOJOTHH B

obpaszoBanuu. Cuctembl 3J1eKTPOHHO-OnbMoTeuHble. O0mue monoxenwus. — Been. 2018-09-
01. =M. : Cranmaptundopm, 2017. — 12 c.

YK 004.9
Tumodpeee A.I.
K.o.1., ooyenm ragheopwvr Hnghopmamuxu
PIOY um.I'.B.Ilnexanoea

OCHOBHBIE ACIHEKTBI HEOBXOANMOCTMU ITPEINOJAABATH BRMS

bosbmMHCTBO ~ KOMMaHWMH i pocTa BO3MOXHOCTH THMOKO €  Jydinei
MPOU3BOAUTENILHOCTBIO YIPABJIATH MPOLIECCAMH BCE Yallle BHEAPSIIOT MOIXO/, OCHOBAHHBIH
Ha TPUMEHEHUH OW3HEC-MPaBWJ, YTO MO3BOJIsIET Oojiee OBICTPO pearupoBaTh Ha BCE
MU3MEHEHUs PbIHKA, OJIHAKO BBHIOOpP HamboJsiee MOAXOAALIEeH CHCTEMbI YIPABJICHUS MOJKET
OBITH BECbMA TPYIOEMOK C OOJIBIINM KOJIMYECTBOM HAOOPOB peuieHuid. B 3Toil curyanuu B
paboTe aBTOp mpemyaraeT 0OOCHOBaHHWE HEOOXOAMMOCTH O0Oy4aTh CTYACHTOB CHCTEMaM

ucnoJb3yromue dusHec-mpasmia tTuna BRMS.
KITIOYEBBIE (JIOBA: busHec-mipaBuiia, CACTEMbl  YIIpaBJieHUs  Ou3HeC-
MPaBUITAMH.

busHec-nipaBuia mpeACTABISIOT COOOM BW JIOTHMKH, MOCTPOCHHOW HAa
OTMCAaHWN OTPAHWYCHUW JCWCTBUM B TIOBEACHHWHM CHUCTEMBl WIH JIFOJAEH. OTH
MPaBWIIA OTIPEACIIAIOTCS TAKUMH (PAaKTOPAMH KaK TAPEKTHUBBI PACTIOPATATEIHHBIX
OpraHOB, TIPOMBINLICHHBIE CTAHAAPTHI, AENOBBbIE OTHOMEHWA. Jlumupyromiee
MECTO B MHpe 1Mo padote ¢ OwsHec-mpaBwiamMu 3aHnumaeT BRMS -
vH(OPMAIIMOHHAS CHCTEMA, WCIIOJIb3yeMas JUIsl TIOJJEPKKA M HMCTIOTHEHUS
OW3HEC-TPaBUII B KOMITAHHH.

HNuctpymentst BRMS oxBaTeiBalOT MHMPOKWH CIIEKTP, OT SA3BIKOB C
OTKPBITBIM UCXOJTHBIM KOJIOM A0 MOJHOLEHHBIX KOPIIOPATUBHBEIX cUCTEM. Te, KTO
xoueT mopaborate ¢ BRMS, moryr Hawate ¢ Jess, KOTOpyr0O MOMKHO CKadaTth
OecrmatHo. OOHAKO KPYIMHBIE MPOEKTHI MO PA3BUTHIO TMPEANPHUATHN TPEOYIOT
COBMECTHOM KOMMYHHUKALIMHA MEKITYy BCEMHU YIYACTHUKAMH - OM3HEC-aHATUTHKAMM,
MPOTPAMMUCTAMH, TE€HEPATBHBIM IUPEKTOPOM, KOHEYHBIMH TIOJIb30BATEISIMH,
(pMHAHCOBBIMHM JMPEKTOPAMH W Tak Jajee. B Takumx MpPOEKTax JIydile BCEro
rcrosib3oBath BRMS ¢ mupokum ciekrpoM QpyHKIHi.

SI3pIkM  OM3HEC-TIPaBMJI CYMIECTBYIOT HA TIPOTSIKEHUW JIECATHIICTHH,
MMOATOMY BIIOJIHE BO3MOXKHO, dYTO BO MHOrmx IT-marazmrax mosBATCA
paszpabotunku ¢ TakuMm ombiToM. IT-oTAen ¢ mepcoHanoM, KOTOPBIHA TPOIIEI
npenBapurenbHoe ooydenne mo cuaTtakcucy OPS wnu CLIPS (s3b1x mHTEpdetica
C s mpou3BOACTBEHHBIX CHCTEM ), MOKET paccMoTpeTh Jale ot Autherete Haley,
CLIPS / R2 PST unu ot Sandess National Laboratories. U, koHeuHo, Ha pbIHKE
BCET/1a TIOSBJISIIOTCS. HOBBIE HHCTPYMEHTBI C HOBBIMH OCOOSHHOCTSIMH, TAKUMH KaK
PegaRules (nenaBHo cozmanHbM mpoaykT oT PegaSystems) u Corticon, HOBbIH
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mpoaykt BRMS, koTopsiii ucronb3yer uHTepdEc 3IEKTPOHHBIX TAOIUI] JUTSA
BBOJIA MIPABUIL.

JRules ILOG (Bepcus Java) u Rules (Bepcus C / C ++) u Fair Isaac Blaze
Advisor - 3TO KOpITIOpPATHBHBIE MHCTPYMEHTHI C HEOOXOJMMBIMH CPEACTBAMU
OTJAJKH, TECTHPOBAHWS W aHAIM3a. OJTO NPOAYKTHl KOMIIAHWW, KOTOPHIC
OPHEHTHUPOBAaHBI Ha OOmyro onTuMmsanuio OwsHeca. C JApyrod CTOPOHEI,
KOPHOPATUBHBIC KITUEHTHI, KOTOPHIM HYKHA MaKCHMAaJIbHAS CKOPOCTh M, KOTOPHIC
TOTOBBI PA0OTATH C OTPAHUYCHHBIMU MHCTPYMEHTAMH, MOTYT paccMotpets OPSJ.

Bonee cosepmienHbie npoaykThl, Takue kak JRules wnmm Blaze Advisor,
YIPOMIAIOT U3MEHEHHE MPABUII CAMOOOCITYKUBAHUS ISl OM3HEC-aHATUTAKOB, HO
MPU ATOM, BCETAa JOJLGKHBI OBITh SKCIIEPTHI MO JIOTMKE OW3HEC-NPAaBUI, YTOOBI
obecnieunth Oecnepedoiinyto padory BRMS. Ilo cnoam I'aptHepa, mpu
MpaBWIILHOM BHEApeHnHu U moaaep:xkke BRMS IT-cnemmanucts MOTYT OKHIATH
CHIDKEHUS SKCIUTyaTallMOHHBIX pacxo 108 Ha 10-15%.

Business Rule Management System, — 3T0 «TskE€nbie» CUCTEMBI ITA
KPYIHBIX M OYEHBb KPYITHBIX KOMIIAHUH, KOTOPBIE COACPIKAT BCE T BEIIH, KOTOPHIE
yacto MeHstoTcesa B UT.

[TosTtomy BRMS Hy:xen koraa:

MHOTO UH()OPMAIIMOHHBIX CUCTEM;

MHOT'O OW3HEC-TIPABWII;

00abmo# TpaduK NPOIECCOB;

BBICOKAs CTOMMOCTD TIPOCTOS AayKe OMHOM WH()OPMAILTMOHHON CUCTEMBL.

B ocHoBe OonpmmHCTBA TIpOrpaMM TI0 OW3HEC-AaHAIUTHKE JICHKHUT
ACCOILIMATHBHAS MOJIEJb, IOATOMY BBI CMOJKETE OTBEYATh HA BOIPOC 33 BOIIPOCOM,
JBUTASCH TI0O COOCTBEHHOMY ITyTH TTO3HAHH.

B Tabmuie 1 mnpenacrtaBneHsl OCHOBHBIE pa3pabOTYMKKA  OPOTpaMM
AHAJTUTUKK OW3HEC-TTPABHIL.

Tabmuua 1 — OcHOBHBIE pa3pabOTUYUKH MPOTPAMM AaHAJTUTHKH OU3HEC-TIPABHIL.

Pa3zpaboTunk IpoaykT Onucanue

Acquired intelligence Acquire BRMS, MO3BOJISIIOIIAsT
allnc.ca pa3u4HbIe METOMBI
BBENICHHS npaBuI B
pa3pabaTeiBaeMoM Ou3HEC-

NPWIOKEHUU
Computer Associates CleverPath Aion | BRMS, pa3paboTaHHas
ca.com Business  Rules | ogaum 13 ocHoBHbIX BRMS
Expert MOCTABLIMKOB, HCIOJb3YeT
TabMuuHBIA HHTEpdEC A

BBOJIA MTPABUJI
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Corticon
corticon.com

Corticon Decision
Management
Software

BRMS, HCTIOJIB3YIOIIast
TabMuuHbBIA HHTEpdEC A
BBOJIA TPABIII U TIPE/JIAraeT
OTpaHUYEHHBIC
UHCTPYMEHTBI OTJIQAKH

Exsys
exsys.com

Convid

IIponyxt aBTOMaTH3aLMU
uHpopmanuy,
BKJIFOYAFOITAS BRMS,
KOTOpast HCTIOJIb3YET
OM3HEC-SI3BIK  JUIsI  BBOJA
MPaBUII

Fair Isaac
fairisaac.com

Blaze Advisor

BRMS, HCTIOJIB3YIOIIast
CHUHTAKCHC €CTeCTBEHHOTO
sI3bIKa, BKJIOYaeT B ceds
CJIOXKHbIE (byHKIIH,
HEOOXOIMMbIE TSt
KOPTIOPATUBHBIX MPOEKTOB

Gensym
gensym.com

G2

BRMS, OOBIYHO
UCTIONIb3Y OIS

NPUIOKEHUST  PeasibHOrO
BpPEMEHH, KOTOPBIM
HEeoOXxoauma CHUCTEMA,

OCHOBaHHAasl Ha MPaBUJIAX U
BO3MOJKHOCTH HEHPOHHOU
CeTH

Haley
haley.com

Authorete; CIA
Server, Retet++,
CafeRete

I'paduueckuit  mHTEpdetic
TUTSt yIpaBIEHHUSI u
MOHUTOPHWHIA TIPaBHJ B
cuntakcuce OPS; CIA
Server, Rete ++, CafeRete

ILOG
ilog.com

Rules, JRules

BRMS, ocHoBannast Ha C++
u Java, CO CIOXKHBIMH

byHKIUSIMU sI3bIKA
JIENOBBIX JIEUCTBUH,
rpadpuecKIM

uHTepdelicom s Ou3HeC
aHAJUTHKA u

HHCTPYMECHTAMU OTJIAAKU U
OIITUMMU3 AN
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Microsoft Biztalk 2004 ITo TUTS HUHTErPaLliu
microsoft.com OusHeca, KOTOpasi
BKJIFOYAET CTPYKTYPY
OusHeC MPaBHII TUTST
pa3paboTKu  MPUIIOKESHHUI,
OCHOBaHHBIX Ha Ou3Hec-
npasmiax B Visual Studio

PegaSystems PegaRules BRMS, KOTOpast

pega.com UCTIONIB3yeT  11abJOHHBIE
HTML bopMbI st
BEPTHKAJIbHBIX
MPWJIOKEHUN

Production System technologies OPSJ, OPS/R2, | BRM-cucrembl, KOTOpbIE
psl.com CLIPS/R2 UCTIONB3YIOT
CBEPXOBICTPBI  aJrOPUTM
Rete 2, CO3aHHBIN
OCHOBAaTEJIEM Rete,
Yapsszom Dopru

Sandla National Laboratories Jess MexaHn3m NpaBuUI,
https://herzberg.ca.sandia.gov OCHOBAHHBII Ha si3bIKe Java,
CO Cpeaoll  CLIEHApHEB,
HECKOJIbBKUMHU
HHCTPYMCHTAMU OTJIIAAKU U
OIITUMMHU3AILITNUN

Teknowledge TekPortal BRMS, unterpupoBaHHas B
teknowledge.com MOPTAJIBHYO CHCTEMY,
VICTIOJIb3YEMYIO B
(uHaHCOBOH MHAYCTPUU

JlaTh OLIGHKY Y4YHTHIBas HEMaTepUAIbHBIE BO3MOMKHOCTH OBICTPOTO
pearupoBaHus Ha U3MEHEHHs TPEOOBAHUM OM3HECA CIIOKHO. DTO MPEUMYIIECTBO
TPYAHO W3MEPHUTh, M HM3OJSALMSA WIA WHTErpalys OW3HEC-JTOTHUKH, HA TICPBBIA
B3IJIS[, MOJKET TIOKa3aTbcs crpaHHbIM. OQHAKO, B OOJBIIMHCTBE CIIy4acs,
pacxoapl KOMITAHHH TTOYTH HEU30EIKHBI U CIIPOC HA TIOT00HBIE TTPOTrPaMMBbI Oy IeT
pacTh.

B 1979 romy mpodeccop UYapass Popmxu mzodpen amroput™m (RETE
ALGORITHM) criocoOHBIIE MHWHUMH3HPOBATH KOJIWMYECTBO COBIAJACHUN B
CHUCTEME Ha OCHOBE TIPABMI M Y(P(HEKTUBHO YCKOPSAET BHIMOTHEHHE TIPOTPAMMBI B
3000 pas

B meperie rogpr cymectBoBanmnsi BRM cucrtem ObLIO BCEro HECKONBKO
MTOCTABIIMKOB, OONBIIMHCTBO M3 KOTOPBIX UCTIONB30BAIIN PA3IUIHBIE OHTOJIOTHH,
paspabotanubie mniporpammuctamu  OPS  (Official Production System) w3
Yuusepcureta Kapueru-Memnona. Kaxknpiii BHec CBOM BKJIaA B A3BIK U
CTaHIAPTHI, KOTOPHIE B HWTOTE IMO3BOJSIOT OWM3HEC-aHAIMTHKAM HCITOJb30BaTh
SIMHBIA CHHTAKCHUC TPABUIT M UCTIONB30BATh PA3IMIHBIC MEXAHU3MBI MPABHII JUIS
pazHoro ponaa mnpoekroB. (OCHOBHBIM TMPEIJIOKEHHBIM CTAHAAPTOM TS
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noctwkeHuss dtoro seisercs Business Rules Markup Language (BRML),
ocHoBaHHBIM Ha XML. /Ipyroi ABnseTcs A3bIK pa3METKH CTAaHIAAPT YIIPABICHUA
nmpaBwiIaMu B BOeHHBIX npwioxkeHusx Defense Advanced Research Projects
Agency Agent Markup Language (DAML). OcnoBnas uenp DAML - nate
BO3MOXKHOCTH Pa3paboTYMKaM ITOMEUYaTh CTPAHUIIBI HHPOPMAITUN TaK, 9TOOBI OHU
MOTJIM  OBITH mpouMTaHbl Tmpoaykramu BRMS, kotopele 3arem wmoryt
aHAM3UPOBATh WH(OPMALIMIO M MCTIONB30BAaTh €€ Ha OCHOBEe mpaBwi. Cuctema
yIIpaBJICHHUS OU3HEC-TIPABUIIAMH U3HAYATHHO Ha3bIBaBInascs rulebase crama 6onee
COBEPIICHHOM, YTOOBI BKIIFOYATh B C€0s1 rOpasa0 JTydIIne BO3SMOKHOCTH OTIIAIKH
APl m CUl u pgomxHa BKITIOYATh B Ce0S CIIOJKHBIE MHCTPYMEHTBI, KOTOPHIC
MO3BOJIAFOT OWM3HEC-TIONB30BATENIIM W TMPOTPAMMHUCTAM TOYHO HACTPAUBATh
KOHEYHBIN MTPOAYKT.

Eme B aBrycre 2000 roma ma VI MexmynapoaHor koH(pEpPEHIUH IO
WMCKYCCTBEHHOMY WHTEJUIEKTY CTPaH | MXOOKEaHCKOTO pEeruoHa ObLia MpUBEACHA
CTAaTHCTHKA, JOKA3bIBAIOMAsA, YTO OW3HEC-mpaBWia OyIyT HOMyJISPHBIMHA W
PacrpoCTPaHIATCS BO BCEM MHPE C UCITOJIb30BAHUEM s3bika pasMeTku Rule Markup
Language (RuleML). RuleML sBnsercsa mombiTkoM mnomaepath MOAXOABI K
MOCTPOCHHMIO TIPaBWJ C NOPAMOM Wil oOpatHoM menodkon. RuleML Obin
MPEJIOKEH B KadecTBe cranaapra XML, HO ObLT pacnpocTpaHeH HA MEXaHU3MBbI
nmpasmwi Ha ocHoBe Java. Toraa ke ydeHble W SKCHEPTHI OCO3HAIIHA, YTO S3BIK
pasMeTtku puHAHCOBBIX TpoAykToB Financial products Markup Language (FpML),
MPEANOJIOKUTENIBHO, CTaHeT cTtaHaaproM XML i cBomoB, MPOU3BOAHBIX M
CTPYKTYPHPOBAHHBIX TPOAYKTOB. DBUIO TIPEIIOKEHO CTaHIAPTH3UPOBATH
yIIPaBJICHHE OH3HEC-TIPOIIECCaMHU, OXBAaTHIBAIOIIHUMH oTpeieNIeHHbIC
MIPUIIOKCHUsI, KOPIOPATUBHBIE OTHENbl W JENOBBIX mapTHepoB. Hacrosmum
«THKETIOBECOM» IS BHIXOJIA HA apeHy CTaHIApPTOB sABIieTcs Sun Microsystems,
kotopas mipeactasuina JSR (Java Specification Request) 94 u mpucBowna emy
mecto B JDK Sun. Ha stom stame API javax.rule 6pu1 HemMHOro orpanmdeH
HECKOJIBKMMH KJIAaCCaMW C HECKOJIBKMMH MHTepdeiicaMu ©  Kilaccamu
WCKIIFOYEHUH, HO MMEHHO TaK M Hadajiach cama Java. JlJia MexaHu3MOB TTpaByjl Ha
ocHose Java, JSR 94 moxer okazaTbci TeM CBA3YIOIIAM 3BEHOM, KOTOPOE
CBSI3BIBACT Pa3padOTKy MPABUIL.

B kakoi-To0 MOMEHT pa3padOTINKH HAYMHAIOT IMUCATh KO, JINOO BCTpanBas
OW3Hec-TIpaBWJIa B MPOTPAMMHBIE KOMIOHEHTHI, pa0OTaloIMe Ha CepBepe
MPUJIOKCHHUM, TMOO BHEOpss WX B 0a3bl JAHHBIX MNPOIEIYpP. 3aTeM KOMaH/a
pa3paboTIMKOB TECTUPYET KOJI M IEPEIACT €ro OM3HEC -aHATMTAKAM JIJIsl IIPOBEPKHU
- B 3TOT MOMEHT OH OTKJIOHAETCS, TIOTOMY YTO PE3yJIbTaThl HE MOXO0KH HA TE, UTO
MPEAoaraii OU3HeC-aHATUTHKU. Uepe3 HECKOJIBKO MECSIEB M HECKOIBKO
MEPETMCHIBAHAUM KOJIA, TIOJYYaeTCs TO, C Y€M MOKHO paboTaTh.

C BRMS, OusHec-aHATUTHKHA ONPEESNAIOT ¥ MAINYT Ou3Hec-noruky. Bee,
YTO HYKHO, 3TO YTOOBI OHM 3HAJIM, KaK HAIMMCATH IPABUIIO HA AHTTUHCKOM S3BIKE.
busnec-npaBuiio 00bI9HO BHITISAUT ciemyromum obdpaszom: ECJIM mpowmcxonmst
ompenaeiacHHble COObITHS Wi cymecTByioT yenoBusa, TOIJIA  momskHBI
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MTPOUCXOJIUTH OMPEJCICHHBIE COOBITHS WIA B NPOTHBHOM Clydae HOKHBI
npoucxoauTh apyrue coobitus. Kaxaerii omeparop ECJIIM-TOI'JA-MHAYE
ABIIAETCA OM3HEC-TipaBuiioM. Kaskmoe mpaBuio HOCUT ASKIapaTHUBHBIA XapaKTep U
MOJKET B3aMIMOJICMCTBOBATh C ApyruMH mnpaswiamu. BRMS nossonser OusHec-
aHAJTUTUKAM BHUIETh, NMOHWUMATh, KOAWPOBATh W TOMIEP)KMBATH STH TpaBHia
MpaKkTUIeCcKH O6e3 momontu co croporsl UT-crienmanucTos.

Hanpuwmep:

>> ECJIH ecth kOp3WHA

>> 11 B KOp3WHE €CTh XOTA OBl JIBa MPEAMETA

>> |1 B KOP3UHE €CTh HE OOJIBINE YSTHIPEX MTPEAMETOB

>> U ecnum cymma NOKyTiku He Menbine 100$

>> W ecnu nokynartens - [locTosHHBIN KIWEHT

>>TOI' 1A nmpeocTaBuTh TOKyNaTEN O CKUAKY 15%

>>WNHAYE ECJIHU cymma menbmie 10038, otkpsits coobrienne «He xotenu
ObI BBl O()OPMUTH IOKYIKY €lle Ha [HemocTaromas cymmal$, 9ro0sl moayduTh
15% cxumxy?»

BRMS «mepexxéBpiBaeT» mpapmiia, Toka He HaupeT pemenue. Cucrema
MPOJOJIKACT LUKIMYSCKA TMOBTOPATh NPABHIIA, IOKA HE OOJbINE OCTAHETCS
MPaBWI, KOTOPBIE MOTYT OBITH BBINOJMHEHBI. Mnes 3akimrowaercs B TOM, 9TO
W3MEHEHHE  JIAaHHBIX  ONpeIesieT Cchoco0  BBIMONHEHWS  OpPaBWI, a
B3aMMOJICUCTBYIOIME TPABHIA YMEHBIIAIOT HEOOXOAWMOCTh BMEINATEIHCTBA
gyenoBeka. CBsizaHHBIC HAOOPHI TIPABMII MOT'YT PETyJIMPOBATh OAO00PEHUE KPEINTa,
CTpPaxOBbI€ TIOJIMCHI, BRIOOP MEPEBO3YMKA H T.J.

[lpasmma momkHBI OBITH  PACIIONIOJKEHBI AKKYypaTHO, HE Hapymas
mesroctHocTh. Hampumep, ecnm gacte mpaswina TOI'J[A w3MmeHser maHHBIE,
ncnoibzyembie oreparopom ECJIN mpyroro mpasuiia, T0O HEOOXOIUMO H3Yy4HUTh
BEChH IPOILIECC, YTOOBI YBUACTH, KaK MOJTYYHTH MPABWIA B MPABMIBHOM MOPSIKE.
Bor mowemy yXomuT Tak MHOTO BPEeMEHHW, YTOOBI HANKMCaTh, W3MEHHTH W
MONICPIKUBATh OW3HEC-TIPaBWIIA, WCIONB3YSd OOBIYHBIE METOABI Pa3padOTKH
pUIIoKeHUH. (cMm.puc. 1)

Ha ypoBHae 6mok-cxemsl npuiiokenue, yrpasiasemoe BRMS, odenp nmoxosxe
Ha O0BIMHOE KOpriopaTthBHOE npwiokeHue. [Ipencraspre cebe BRMS kak emre
OIMH YPOBEHb B MN-YPOBHEBOM CHCTEME, KOTOpas COACPIKUT OOBIYHYIO
KOMOMHAIMIO BeO-cepBepa, cepBepa NpWIOKEHWM W 0a3bl maHHbIX. BRMS
3aHMMAET YE€TBEPTHIM yPOBEHB, KOTOPBIA TIPEIOCTABIAET JIOTUKY B «PYKH»
OmsHec-aHATUTHKOB. JIf000oe mpaBwiio MOXKET OBITh M3MEHEHO, TOOABJICHO WITH
yaaiieHo; 0bITh oTrpasiieHo B otaen UT mis uaTerpammm u TecTHpOBaHUS.

XoTd mpeanpuATHS MOTYT PAacCUMTHIBATH HA COXPAHEHWE TMaKeTa B
YIIPABJICHAN U3MEHEHHUSAMH, OHH TAKXKE JOJIKHBI OBITh TOTOBBI K IEPBOHAYATHHBIM
WHBECTULIMAM B passutue m oOydenme BRMS. [loutn HEBO3MOXKHO OIICHUTS,
CKOJIBKO BPEMEHU MOTPeOyeTCs IT1 HATUCAHUS OM3HEC-TIPABHJI, TIOTOMY YTO 3TO
3aBUCUT OT TOTO, CKOJBKO mpaBwi OyaeT HamwmcaHo. bomee Toro, OusHec-
AHAIMTAKH MOTYT HE COTJIACHTHCS C MOHATHEM «KOJIWPOBAHMS» OW3HEC-TPABHIL.
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Kak u B cnyyae nwob6oro 6onbworo WT-npoekta, npoektT BRMS paomxeH
HauyMHaTbCA C MOHWMaHUA W MOALEPXKWM BbICLIEro pykosoacTtsa. CyuiecTeyer
KomnnekcHbl npoekT knowledge-based system (KBS), KoTopblii coBMeLlaeT
CUCTEMY, OCHOBAHHYH Ha npasunax, 6a3y 3HaHW O (pakTax U OENCTBUSAX, W
NCKYCCTBEHHYHO HepoHHYH0 ceTb (ANN).

PucyHok 1 MNpasuna MHTerpaymv B MHPPacTpyKTypy

PeweHne 06 ucnonb3oBaHuy BRMS 3aBUCUT OT TUna NPUIOXKEHUA W
XapaKkTepa CyLlecTBYHOLWEN WMHPPacTpyKTypbl. OueBmaHo, uto BRMS 6yaer
N3NUWHUM AN HEGONbLIOro, OAHOMPYHKUNOHANLHOTO NPUIOXKEHUS. I MHOrue
KpynHomacluTabHble KOMMEpYeCKMe KOpropaTuBHbIE MPUIOXKEHUS, Takme Kak
cuctembl ERP nnn CRM, yxKe BKIOYAKOT MeXaHU3Mbl NpaBu/, XO0TS OHU MOTYT
ObITb  HEBMAUMbI AN KOHEYHbIX Mofb3oBateneil. HO MHOrme KpynHble
KopnopaTtusBHble OU3HEC-MPUMIOXeHNA MOryT W3BMeYb Bbirogy u3s BRMS,
0COGEHHO ecnn GU3HeC-10rMKa N30/1MpoBaHa 0T OCTa/IbHOM YacT NPUNOXKEHUS B
NCXOLHOM MPOEeKTE.

Bo MHOrmx opraHusaymsax 6usHec-npasnia 0THOCATCSH K YMCny Haubonee
ObICTPO MEHSIOLMXCA KOHUeNUniA. Bbicokas YactoTa M3MeHeHUst G13Hec-npaBusl
Bbl3BaHa ObICTPbIM M3MEHEHWEM TMOXEeNaHWiA, 3aKOHOAaTeNbCTBa U CTpaTerui
KNMEHTOB. B TO XKe BpeMs MPOUCXOAUT ABMKEHME, KOTOpOoe TpebyeT 60MbLUElN
TPaHCNApPEHTHOCTU YMpaBNeHnsa. 3TO [ABWKEeHWEe 3acTaBnfeT opraHusauuu
JEMOHCTPUPOBATb, Kakume OU3Hec-npasuia NPUMEHAIUCb B KaKUX CUTyauumsiX.
UTtobbl  6GWM3HEec-npaBmia  COOTBETCTBOBa/IM  MOCTOAHHO  MEHSHOLMMCA
TpeboBaHUAM, cnefyeT UCNONb30BaTb CTPYKTYPMPOBaHHbLIA MeTOZ, Ha3blBaeMblil
ynpasneHuem O13Hec-npasuamMu. B COBPEMEHHOW Hay4HOM 7
npodeccnoHanbHOW nuTepatype, ynpasneHme 6usHec-npasunamu (BPM) uyacto
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paccMarpuBaeTcs Kak 9ucTo TexHudeckoe pemenue. C 3Tout Touku 3peans BRM
MPEACTABIsAET COOOM COYeTaHWE Pa3IMIHBIX NPOTPAMMHBIX JIIEMEHTOB C
COOTBETCTBYIOIIEH ammapaTHOW WH(PPACTPYKTYPOU JUIsl TTOJNCPIKKH JKU3HEHHOTO
mukia BRM. Metonapl, Ou3HEC-POIECCHl M OpPraHM3allMOHHAsA CTPYKTYpa,
HE0OXouMast I JOCTHKeHHUS pemeHus o bBPM, 10 cux mop mpakTH4eCKHA HE
W3y4eHa M He (pparMeHTHUpPOBAHA.

[lockomeky BRM  sBnsercs cnokHOM — 007acThiO,  WCCISIOBAHHE
dokycupyeTcs Ha omnpeaencHur cropaBouHo 0Oasel mms BRM. Chopasounas
cuctema BRM onuceiBaeT nmeBATH CcHCTEM OOCHTY)KMBAHUS: BBISBICHUE,
MMPOEKTUPOBAHUE, TIPOBEPKA, MPOBEPKA, BHEIPEHWE, BHITIOJHEHUE, MOHUTOPHHT,
aymaT W yrpaBleHue Bepcuamu. Kaxnas wHIMBUAyalbHAas — cUCTeMa
OOCY’>KMBAaHHMS COCTOMT W3 BXOJHBIX, BBIXOJAHBIX W OSKCIUTyaTallMOHHBIX
matepuasioB. OnepaTBHOE 000pyHOBaHWE Jajiee TOApA3EIsIeTCs  Ha
OPTaHU3aLMOHHYIO CTPYKTYPY, HHPOPMALIMOHHBIE TEXHOJOTHH U TIPOLIECCHI.

Yrto6sl 0TBeTHTH Ha BONpOC: “kKak BRM MO3UIIMOHUPYETCS MO OTHOIICHHIO
k BPM?” Gbuto mipoBeneHo wccienoBanve aureparypsl. M3ydenue aureparypsl
MPUBEIO K  PHUCK-MeHEKMeHTy  processframed  pamkax. [lnardopma
MTO3UIIMOHUPYET IMATH PA3JMYHBIX THIOB OW3HEC-TIPABWI B KM3HCHHOM ITUKIIE
omsHec-niporiecca. [lsaTe kareropuii OusHec-TipaBwiI. 1) CTPYKTypHBIE OH3HEC-
MpaBWIa TIOCIIEOBATEIBHOCTH, 2) OHW3HEC-TIpaBMiIa BKIIOYCHUA CyOBEKTOB, 3)
TPaH3aKIMOHHbIE OW3HEC-TpaBWja TOCIEA0BATEIbHOCTH, 4) Om3Hec-mpaBmiia
KOHTPOJISI JAaHHBIX W 5) OW3Hec-mpaBWia KOHTPOJS pe3ynbTaToB. Kareropuu
MPaBWJI yKa3bIBAIOT, T/ OW3HEC-TIpaBWiIa BIMAIOT HAa OW3HEC-TIPOLIECCHI H,
CJea0BaTeNbHO, MOMOTAOT No3uuMoHuposaTh BRM no otHomennro k BPM.

CyniecTBYIOT IECATKH 001aCTEH MTPUMEHEHHS CUCTEM YIIPaBIICHH OU3HEC-
TIPaBUJIAMH:
bunnunar;

Puck-MeHe ;KMEHT;

YperyaupoBaHUE NPETEH3UAMU;

AHIEppanTHHT;

CxopwHr;

[IpoBepka coOroieHHs 3aKOHOAATEIBFHBIX TPEOOBAHMIA,
[lenooOpazoBanwe;

Kpocc-nponaxu;

[IpoTuBOIEMICTBHE OTMBIBAHUIO ICHEXKHBIX CPEACTB;

BelsiBiicHHE MOIIIEHHUYECTBA.

YacTtoTa UW3MCHCHHMH OW3HEC-TIPABMJI BO MHOTHX OPTraHM3AIMAX
00yCIIOBJIEHA U3MEHEHHUEM TPEOOBAHWI KITMEHTOB, H3MEHEHHEM PETyJIMPOBAHMS,
YCUJICHHUEM PETyJIMPOBAHUS ¥ U3MEHCHUEM CTpaTeruid. B TO 3ke BpeMst BO3HUKAIOT
BOMPOCHl B OTHOIICHWH OOJBINEH TPAHCIAPSHTHOCTH, YTO OO0CCICYUBACT
pa3bICHCHHWE TMPUMCHICMBIX OW3HEC-TIPABWI B KOHKPETHOW CHTyarmu. B
HBIHENTHEM OObeMe 3HaHWM YmpasieHue OusHec-mpaBmiaamu (BRM) wacto
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KJIacCU(PHUIMPYETCA KaK TEXHUYECKOE peIeHre. JTa IMEPCIeKTHBA PACCMATPUBACT
BRM xkak cOopky nmporpaMMHOT0 00ecIedeHurs C COOTBETCTBYOIIEH armmapaTHON
WHQPACTPYKTY PO, TOIEP>KUBAONIYIO *Ku3HeHHBIA 1K1 BRM. Tem He menee,
MMEHHO COYETaHHUE METOJIOB, ITPOLIECCOB, CyOBEKTOB U TEXHOJIOTHIM 00ECIICYHUBACT
LIEHHOCTHOE MpEeTI0KEHHE. Hccnenosanwus, HamnpaBJICHHbBIC Ha
coBeplIeHCTBOBaHUE TIpakTUku BPM U ee LEeHHOCTHOro mnpeaioKeHUs, €ue
TOJBKO 3apOXKIAI0TCS.
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IMPUMEHEHWE KOTHUTUBHBIX TEXHOJIOT U JJIsA
OBPA3OBATEJIBHBIX ITPOIIECCOB B YCJIOBUAX IIMPPOBOI
TPAHCO®OPMALINN

B ycnosusix ugposoii Tpanchopmarim s3xoroMuku Poccutickoit @enepariiy oqHOM
U3 BOKHEHIINX 3a7a4 roCydapCcTBa SIBJISIETCS OCYIIECTBJIEHUE (PPEKTHBHON MOITOTOBKH
KBaJ'II/I(bI/IL[I/IpOBaHHbIX KaapoOB. YunutbsiBas YCJIOBUA TEXHOJIOTHYECKOM CUHTYJIAPHOCTU U
COKpalll€HHsA CPOKOB BBIBOJAA HOBBIX MHHOBALIMOHHBIX TMPOAYKTOB Ha PBIHOK Tpe6yeTC$[
obecreunTs H3MeHeHne 00pa3oBaTebHBIX MPOLECCOB At GOpMUPOBaHHS Y OOYHArOLINXCS
HOBBIX KOMIIETCHIIMHA, HEOOXOAMMBIX CIEHUATUCTaM B JIFOOOW SKOHOMHYECKOW OTPACIH.
I[J'If[ OCYHMECTBJICHUA 3TUX TPOUECCOB NNEPCIICKTUBHBIM ABJIACTCA IPUMCHCHUE KOTHUTHBHBIX
O6pa30BaTeJ'IbeIX TeXHOJ’IOFHfI, B OCHOBE KOTOPBIX BO3MO>XHO HUCIIOJIb30BAHHUE
HCKYCCTBECHHOI'O MHTECJLJICKTA, 6OJ'IbLHI/IX JaHHBIX 1 3JICMCHTOB HeﬁpOMapKeTHHFa.

K/TIOYEBBIE CJIOBA: mudposas Tpanchopmauusi, 00pa3oBaTebHbIE MPOLECCHI,
KOTHUTUBHBIC TEXHOJIOTNHU, HEUPOMAPKETUHT .

CoBpeMeHHBIN STall Pa3BUTHI MHPOBOM SKOHOMHKHM XapaKTepHU3YyeTCs
BBICOKMM  YPOBHEM  HAy4YHO-TEXHMYECKOIO  IIporpecca, BBEIECHUEM B
MOBCEAHEBHOE  MCIIONB30BAHUE BCE HOBBIX TEXHOJIOTMH, YyBEJIUYEHHUEM
KOJIM4YeCTBa MH(OPMAIMK W AAHHBIX, UCIIOJIB3YEMbIX NMPU NPUHATANA PEIICHUM.
[15] Bce > m3MeHeHMs BeAyT K TMEPEXOy CYMIECTBYIOIMMX SYKOHOMHYECKUX
dopmarii Ha HOBBIM YPOBEHb — 3KOHOMHWKY 3HAHHMM, OJHHM W3 JJICMCHTOB
KOTOpOM siBIieTcs BceoOmas 1mdposas Tpanchopmarmsa. B ocHose
SKOHOMMYECKMX, COLMAIBHBIX W KYyJIbTYPHBIX OTHOIIEHWM CTaHOBHUTCA
WCITOJIb30BaHUE TU(POBBIX MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHH.
OTtBeToM Ha MUpPOBBIE TIpoLecchl crano mpuHATHEe B Poccmm HarmmonansHoM
nporpammbl «Iludposas skoHOoMuKa Poccuiickoit Deaepanum», yTBEP>KICHHOU
npaputenbcTBOM 31 mronst 2017 roma [1]. Crparerudeckas 3aa4a OCymeCTBICHAS
mmdpoBort TpaHchOpPMAIMK POCCHUMCKOM JKOHOMHUKH SIBJIISIETCS  BOIIPOCOM
TI00ATEHON KOHKYPEHTOCITIOCOOHOCTH M HAITMOHATHPHOM O€30MaCHOCTH.

OCHOBHBIMH [JBWKYIOMMH 3JIEMEHTAMH HOBOM 3KOHOMHUKH TPH 3TOM
ABJISAIOTCA:

® 3HAHWI: UHTEJUIEKTYAJIbHBIN KalWTall CTAHOBUTCS CTPATErMYECKH BaXKHBIM
dakropom;
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® [ICPEMCHBI. HEIPEPBIBHBIC, OBICTPHIC W CJIOKHBIC IEPEMEHBI CO3AfOT
HEOTPEICICHHOCTh ¥ COKPAIIAIOT MPEACKA3YEMOCTh;

e riobanu3anysa: B HAYYHO-TEXHUYCSCKUX pa3padoTKaX, TEXHOJOTHAX,
MPOU3BOJICTBE, TOProBiie, (PUHAHCAX, KOMMYHHMKAIAAX W HHGPOpMAIUU
rodanu3anps TOpHMBENa K  PACKPHITHIO  AKOHOMHK, 0OaIbHOMN
THUIICPKOHKYPEHIIMM M B3aMM03aBUCUMOCTH On3HecoB. [10]

DKOHOMUKA, OCHOBAHHAS HA 3HAHUSX, — 3TO YKOHOMHMKA, KOTOPAas CO3/aeT,
pPactpoOCTpaHAET M WCIIOJIB3YeT 3HAHWA JUIS OOECIEYCHHs CBOETr0 pocTa H
KOHKYPEHTOCIIOCOOHOCTH. JTO HSKOHOMHKA, KOTOpas HE TOJBKO MCHOIB3YET
3HAHWA B Pa3HOOOpasHOW (opMe, HO M CO3daeT WX B BHJAC HAYYHOH H
BBICOKOTEXHOJIOTHYHON  TIPOJAYKIHMH, BBICOKOKBATH(DUIIMPOBAHHBIX  YCIYT,
oOpa3oBaHus.

OnHo#t u3 0COOCHHOCTEH HOBOM (hopMaIiu SBISICTCS 3anpoc O0IIeCTBa Ha
Mepexoa OT TIOAXO0Ja MAacCOBOTO TIPOM3BOACTBA K MACCOBOM  amamnTalidd
(KacTOMM3aIMK) UMEIOIIHUXCS MPOXYKTOB M YCIYT MO TPeOOBaHUS KOHKPETHOTO
KiueHTa. JlaHHbBIH Mepexo B TOM WIIA WHOM BHJIE YK€ peaiu30Bajcsa B 00J1aCTH
MMPOM3BOJICTBA W KYJNBTYPHI, TI€ MOTPEOUTENH YK€ AUKTYIOT, 9TO OHHU XOTSIT
MOJlyYWTh W B KakoM Buae. OmHako oOpaszoBareipHas CHUCTEMa BO MHOTOM
OCTaeTCsi HEJAOCTATOYHO THOKOM B YAaCTH TPEIOCTABJIICHHSA ITOJIHOTO CHEKTPa
00pa30BaTENbHBIX YCIYT IS TTOJATOTOBKH Y3KOHANPABJICHHBIX CHECIHAIMCTOB. B
TOM CBA3M BO3HUKAET OTJIOXKEHHBIM CHOPOC HA Kaapel, oOjagaroniue
HEO0OXOTMMBIMU KOMITETEHIIMSIMH B YCIIOBUSX MOBCeMECTHOM Im¢posusanmu. Ho
nmpobyieMa H3MEHEHWs O00pa3OBaTEIbHBIX ITPOLIECCOB JIGKUT HE TOJNBKO B
aJanTalyy CyNIECTBYIOMMX YYEOHBIX POTPAMM W HATIOJTHEHUS WX aKTyJTbHBIMU
TeXHOJOTHYSCKUMHM uHHOBaruaMu.[14] OOmecTBO HAXOOUTCA B  CTaJUH
TEXHOJIOTUYECKON  CHHTYJIIPHOCTH, KOTOPYIO CTHMYJIHPYIOT MHOKECTBO
(aKkTOpPOB: TEXHOJIOTMYECKHE BO3MOXKHOCTH I aHAIN3a OOJBINUX MAaCCHBOB
JMAHHBIX, POCT BBIYMUCIUTEIBHBIX MOIMHOCTEH M CKOPOCTH 00padoOTKH
vH(}OpMAIMH, COBEPIICHCTBOBAHUE MCKYCCTBEHHOTO WHTEIUIEKTA M WHTETPAIlAN
pPEaATbHOTO M BUPTYAJTBHOTO MHPOB, KOTJA JIIOJA M YCTPOWCTBA BBHICTYIAIOT B
KadecTBe paBHBIX CTOpoH obmeHus (Matepuet Bemiei). [3]

OTH M3MEHCHMsI 3aTPAaruBarOT a0COIOTHO BCE O0JIACTH JKWU3HM, U 3HAHUA,
MPEACTABIIAIOMKAE COOOW CTaTWYHBIM HA0OpP CBEICHWM MW TPAKTHK TpH
TPAIWLIMOHHOM TIOAX0J€ K O0pa3oBaTeNIbHBIM MpOrpaMMam, TEPSIOT CBOKO
aKTyaJIbHOCTH B pa3bl ObICTpee, 4eM 3TO ObUTO paHee. boybmoe KOIWYeCTBO
HAYYHOTO 3HAHUWS CeMYac HAXOAUTCA HA CTHIKE PA3IMIHBIX HAIIPABJICHUM HAYKH,
«YHUCTOE 3HAHKEY Y3Ke peakocTh.[9] [losTomy HEOOXOAUMO COTPYAHHUYATE HA BCEX
YPOBHAX — KakK MECTHOM, TaK W MEKIyHapomHoMm. Hu omwH ydeHBId WiH
KOMIIAHWS CeM4Yac HEe MOTYT JeNlaTh 4YTO-IM0O CaMOCTOATENbHO, pPedb
MPAKTUIECKH BCETA HIIET O COTPYIHUIECTBE.

[lo sTo¥t mpuurHEe HEOOXOAMMO W3MEHEHHE TMApPaJIWTMbl C TOYKH 3PEHUS
TOTO, YTO BBICINWE y4COHBIE 3aBEACHUS, €TI0 HHTEIUICKTYATbHBIN KAaIUTA B BUAC
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OTBITa, 3HAHUHN U HABBIKOB MPO(ECCOPCKO-TIPEIOIaBATETHCKOTO COCTABA, 4 TAKKE
pa3paboTaHHBIX Y4YeOHBIX NPOTPaMM, SIBISIETCS OONamaTeNeM YHUKAIbHBIX,
KOHEYHBIX 3HAHWU. B yClHOBMAX COBpeMEHHOro ypoBHS HH(pOpMATH3ALMH W
JOCTYITHOCTH 3HAHWW KIIOYEBas 3ajada OOpa3oBaHWs JOJDKHA TEPEXOIUTH B
o0nacTh Tepemayd TPAKTUYSCKUX HABBIKOB M OMbITa 1O 3(PdexTHBHOMY
WICITOJIE30BAHUIO MH(POPMAITMOHHBIX PECYPCOB, a TAKIKE MPUMEHEHHUS B PEATbHBIX
cepax YKOHOMHUKH W TIPH MPUHATHN yNpaBlieHYecKkux pemeHui. [5,6] C Touku
3peHHs  TPEANPUHUMATEIIbCKOM  CTPYKTYPbl ~ €r0  JKU3HEHHBIM  IIHKI
HEITOCPEACTBEHHO B3aMMOCBSA3aH CO BPEMEHEM M NPABWIBHOCTHIO TPHHITHS
VIIPaBIEHYECKUX peIeHud. [7]

[Ipu sTOoM ¢ TOYKHM 3peHMs 3ampoca OOYYAIOIWXCS TPH aJANTaAlHHA
00pa3oBaTENbHBIX IMOAXOAOB MOTYT BO3HHKATH CJIOKHOCTH, OOYCIIOBJICHHBIC
ClIeIyFoIMMU (GaKTOpaMHu:

e reorpaduueckoi  pacmpeneIeHHOCTHIO U TPYAHOIOCTYITHOCTBIO

YYaCTHHUKOB;

e OONBIIMMH OOBEMAaMHU M TMOTOKAMH WH(OpPMAIMK W CYIIECTBYIOIICH

MYJIbTHIACHUATITUHAPHOCTHIO,

® TIOCTOSHHBIMH W3MEHECHHAMH WH(OPMAIMOHHBIX MATEPHAIOB U CTPYKTYP
VX XPaHCHUS.

Jliia pemeHuys 3a0a99 aIanTaui 00pa3oBaTEIbHBIX MPOIIECCOB B YCIOBHIX
mudpoBor  TpaHchopMaMKM ~ AKOHOMHKH  TIpEUIaraercsi  WCIOJIb30BATh
KOTHUTHBHBIE TEXHOJIOTHMW. [lOHATHE KOTHWUTHMBHBIX TEXHOJOTHA B ITAPOKOM
CMBICIIE TIOIPA3yMEBAET YACTHIHOE TTOBTOPEHUE (PYHKIMH YEIIOBEYSCKOTO MO3Ta,
OTBETCTBCHHBIX 3a O00pa0OTKy W aHanu3 WHPOpMAIHMH, TMOCTYMAKIMICH |3
BHEIIHETO Mupa. Mcrmomb3ys KOTHHUTHMBHBIE TEXHOJOTHMM - COYETaHHE
WCKYCCTBEHHOTO MHTEJUICKTA, HHTEPHETA BEIICH, I'TyOMHHOW aHAJIMTHUKH W Mp. —
TTOSIBJISIETCSI BO3MOKHOCTH M3BJICYb HH(OPMALIMIO M3 UMEIOIIUXCS TAHHBIX, 9TOOBI
MEPEUTH OT PEAKTUBHOTO croco0a yNpaBieHWs € TPUHATHS pPENIeHWH K
nporaozupyemomy. [8] Ctoutr OTMETHTH, YTO B HAMOHAIBHOW NPOrpaMme
«Undposas sxonomuka Poccuiickort ®eneparmm» B 2017 roay Obut mpuseacH
MEPEUYCHb OCHOBHBIX CKBO3HBIX TEXHOJOTHM, OOJBIIMHCTBO W3 KOTOPBIX
OTHOCHTCS K TPYIIIIe KOTHUTHUBHBIX, B TOM ducie [2]:

e QOJIBIIINE TAHHBIE;
® HEUPOTEXHOJIOTMU U UCKYCCTBEHHBIN MHTEIJIEKT;
¢ TEXHOJOI'MU BUPTYAIbHOM Y JOMOJIHEHHOMN pPealbHOCTEH.

[udpoBuzaims 00pa3oBaHMsS MPEIyCMATPUBACT CO3JAHUE DJICKTPOHHBIX
00pa3oBaTEIHHBIX PECYPCOB, HTOCTYIMTHOCTh KOTOPBIX OyaeT 0a30BBIM 3JIEMEHTOM
oOydeHHe MOKHO OBITh MOOWIBHBIM W JIOCTYMHBIM. C pPOCTOM KOJHUYECTBA
MOOWMJIBHBIX YCTPOWUCTB M HMX TEXHOJIOTHYECKOTO PAa3BUTHs, BCE OOJIbIIEe
pactpocTpaHeHHe OyJeT 3a BUPTYAIbHBIMH KJIACCAMH, CIMHBIMH PaOdOYMMU
MPOCTPAHCTBAMM U MHOKECTBEHHOM MHTErpanyei. Bo3aMoKHOCTh MHTErpupOBaTh
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MPOIECC TIONYYCHHUsS 3HAHWUW B TMOBCEIHEBHYIO KWU3Hb CTAHET B OJIMKaHIIEM
OyaymeM oqHIUM 0a30BbIX TPEHIOB, BEAYIIWX BHICIIMX YI€OHBIX 3aBEICHAN MHUPA.
C pa3BUTHEM TEXHOJOTHH OMOMETPHH TEPECTACT OBITh AKTYaTbHBIM BOMPOC C
WACHTH(UKALMEW OOydYalomMXCss W, B TOM YHCIIC, BO3MOXKHAs yJaJICHHAS
MPOMEKYTOYHAS WJIM WTOTOBas  arTecTalus CTYJEHTOB. BO3MOXHOCTH
OJTHO3HAYHOW WICHTU(PHKAIIMKA TI0 TOJOCY WIM CKAHUPOBAHHWE JIALA TPH
MOJKITIOYCHUH K 0Opa30BaTEIbHOMY PECypCy BO3JAaeT PEAbHYIO OCHOBY JUIS
rodanu3anuu o0pasoBaHus.

JIOTIOTHUTENTEHO JJIsi PEIICHUs 3aJa4M aiantanud y4eOHOW MPOrpaMMbl
BO3MOYKHO HCIIOJIb30BAHHE WCKYCCTBEHHOTO HWHTEIUICKTA JUIS LIEJCH MOWCKA H
¢dunbTpammm 0ONBIMUX MAacCUBOB MH(popManuu. [Ipyr 3ToM BO3MOXKHA BRIPAOOTKA
pPEIICHHUH IO BKIIIOYCHHIO BBISBICHHBIX HAYYHBIX TPEHIIOB, OTHOCSINUXCA K
npeametHort  obnactu.  CoszmaHue TOAOOHOrO poaa  HMHTEIUICKTYaJlbHO-
AHATUTHYECKAX CUCTEM TONICPKKH MPUHATHA PEIICHWH MO3BOJAT HA TEPBOM
JTare TBHIOTOPY, TMPEIOJABATENI0 WM WHOMY BJIAJIEIbIly 00pa3oBaTEIHHOTO
KOHTEHTa CAMOCTOSITENIPHO TPHUHUMATh PEIICHUS 00 aKTyalW3alli KOHTEHTA,
OJTHAKO BITOCJICICTBHH STOT MPOIECC MOMKET OBITh MOTHOCTHIO POOOTH3UPOBAH.

Taxoke 3a caeT BO3MOKHOCTH UCTIOJIB30BAHMS OOJIBIIUX 00BEMOB JTAHHBIX
BAKHBIM  CTAaHET CBS3b C TNPAKTUYECKAMH  acClEKTaMHA  NPUMECHECHHS
MPUOOpPEeTaeMbIX CTyACHTAMH 3HAHWH. [lpu STOM 3a cyYeT BO3MOXKHOCTEH
CHHXPOHHOTO TiepeBoja WH(QOpPMAIMM 3a CYET CPEJICTB MCKYCCTBEHHOTO
WHTEJUIEKTa C JIO0OTO s3BIKA, TEM CAaMBIM 3TO OTKPBIBAET BO3MOXKHOCTH
MOJly9eHHU WH(OPMAIIMM OTHOCHTEIBHOTO TMEPEIOBOrO OIMbITa MHPOBOTO
coobOmectBa. [lapaniensHo ¢ 3THM 32 CYET BO3ZMOXKHOCTH CaMOOOyYeHUsS OyIeT
pemaTbes 3a1a4a MeKIUCHHATLTNHAPHOTO COTPYIHMYECTBA: OIaroaapsi pa3BUTHIO
QITOPUTMOB HMCKYCCTBEHHBIM WHTEJUIEKT CMOMKET HAXOJWTh 3aBUCUMOCTH W
MATTEPHBI B CMEXKHBIX O0NAacTIX HAyKd, 49YTO OyJeT cHocoOCTBOBATH
TPAHCIUCHMILTAHAPHOCTH.

Hapsiny ¢ paccMOTpEeHHBIMU TEXHOJIOTHAMM TMPEIIAracTCs MCIOIb30BATh
JOCTHKEHWsT B O0JACTH  HEMPOMAPKETHWHTOBBIX  HMCCIACAOBAHHMM  Kak
WHHOBAIIMOHHOM TMOJXOJ€ K MPHOOPETEHHIO W MPUMEHEHUIO WH(POPMALMHA O
HEUPODUZHOIOTHYCCKAX PEakIusIX B 00pa30BaTEIbHBIX Mpoleccax st
MTOBBIMIEHUS UX PE3YIbTAaTUBHOCTH.

HelipomapkeTHHT — 3TO TEXHOJIOTHS, HANPABJIEHHAS HA CTUMYJIUPOBAHHE
MOTPEOUTENIBCKOTO  CIPOCa, MCHOJB3YIOMAs T€ 3aKOHOMEPHOCTH pabOThI
YEeJIOBEYECKOM TICHXWKH, KOTOpbhIe, KaK TMpaBWIO, CAMHM KIWEHTOM HeE
OCO3HAIOTCS, a TIOPOM — B CHITY CHEIUPUIHOCTH TTOTOOHOTO 3HAHHUSA — JAXKE H
HE TMPEeANoNaraloTcs WM B COOCTBEHHOM TIOBEACHHH. | pagUIIMOHHO,
HEWPOMAPKETHHT, BO3SHUKINUN HAa CTHIKE OMOJOTMYECKOM M TICHXOJOTHYECKON
HaykH, (poKycHupyeTcs Ha HEHPOOMOIOTHIECKIUX W KOTHUTHBHBIX UCCIICTOBAHUAX
MTOBEJACHUS TTOTPEOUTENCH M M3YyYEeHHHM MOTPEOUTENbCKUX mpeanodreHui. [10]
Opnnako w3-3a OOJBIION OPHEHTALIMM HA MOBEACHHUE KOHEYHBIX MOTpeOUTeNneH U
Ooprba 3a COOTBETCTBYIOIIHME PBIHKK ACNIAIOT AOCTYMHOCTh HWHQOPMAIHMH K
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pe3yJibTaTaM MpPOBEASHHBIX UCCISAOBAHUM B STOW 00JIACTH ISl ITUPOKOTO KPyra
JWLl TPYAHOAOCTYIHOM, TaK KaK BO MHOTOM B paMKax 3THX HCCIIEIOBAHUMN
WCHOJIB3YIOTCSl MEPCOHANbHBIE AaHHbIE. [lo 3TOM mnpuyvHE W3ydeHWE BIUAHUA
MPOLIECCOB MO3TOBOM JIEATEIHHOCTH B OOPA30BAaHMM OCTAETCS OTHOCUTEIIBHO
HOBBIM SIBJICHUEM.
TeM He MeHee MBI BBLACIWIM JBa HANPABJICHUS BO3MOKHOM peaiv3aluu

HEWPOMAPKETHHTA B TIPOIIECCAX OOYUCHUS:

1. Pabota ¢ pa3HBIMU KaTeropusiMu 00yUarOMUXCS;

2. IlpuBneuenue u yaep:kaHWe BHUMAaHUWA CIyIIATENICH.

Hcxons u3 cocraBa 00ydaromIecs rpyImbl IO TOJIOBO3PACTHOMY COCTABY,
MMEIOIIMXCS OCTATOYHBIX 3HAHWUHW WIIM HANPABJICHUH CTICITHANTN3ALHMHA CYIIECTBYET
BO3MOKHOCTh aAanTHPOBATh UMEIOIIUECS YICOHBIC MPOrPaMMBbI [T TTOBBIIICHHUS
pe3ynbpTatoB oOydeHws. Tak psa WCCIEHOBAHWMA BBISBHI PAa3IMYHAA MEKIY
BOCIIPUATHEM WICHTHYHONW MH(POpPMAIIMK B TEKCTOBOM BHJIC M ITPEACTABICHHOMN
BHJI€ UHTEPAKTUBHOTO KOHTEHTA. [11]

OmHuM U3 3]IEMEHTOB MPUBIICUYCHAUS U YIEPKAHWA BHUMAHUSA CIIyHIaTeleH
ABJISACTCS BOCHPHUATHE ayJIATOPHUCH I[BeTa W MpPHUEPTA TCKCTA TPH BU3YATBHOM
npeAacTasicunn  uHpopMarmu  cnymarenasMm.  CornacHO — MCCIICIOBAHHMSM
OTpECIICHHbIE 1[BETA W [BETOBBIE KOMOWHAIIMW TIPUBJICKAIOT HAIlE BHUMAHHE
oonbme, yem apyrue [12], a Takske BOCOPHITHE TEKCTa 3aBUCHUT OT CIOKHOCTH
tekcta u mpudra [13]. C yd4eToM aKTHBHOTO MCIOJB30BAHUSA DIICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, TTOTOOHAS amanTalys s YIydIIeHUs BOCHPUAATHS
CMOJKET B 3HAYUTEIHHOM MEPE MOBBICUTH UX F(PPEKTUBHOCTD.

Ha mamr B3mmsam B OnmepkaiimeM OyIyIneM poJib HEMPOMAPKETHHTOBBIX H
HEWPOOMOJIOTMYECKIX MEXaHU3MOB B OOpa3oBaHHWM OyAeT BO3pacTaTh, B TOM
YUCJIC 3a CUET MOSBJICHWS aNANTHPOBAHHOW W JOCTYITHOW WMH(OPMAIMM B 3TOU
obnacTw.

Coderanne OONBIIOTO IMTyJIa MPOPHIBHBIX TEXHOJOTHH U UX OPUEHTAIUS Ha
MPOLIECCH  OOydYeHWs [elaeT TPUMEHEHWE KOTHUTHBHBIX TEXHOJIOTHH BO
B3aUMOCBS3H C YJIEMEHTAMH HEUPOMAPKETHHTA OJTHUM U3 CaMbIX NIEPCTICKTUBHBIX
HAIIPABJICHUM TPU PA3BUTHU O0OPA30BATEIIBHBIX MPOIECCOB M MX aMANTAIIHH O

MEHSIOIMECS TPEOOBAHMA B YCIOBHAX HU(PPOBOH TpaHChHOpMALIHH.
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ASPECTS OF REQUIREMENTS ELABORATION TO BASIC
COMPETENCES OF A PERSONALITY IN THE DIGITAL ECONOMY
ENVIRONMENT

Authors considered specifics of the software development projects project team
certain interrelations and the factors which have negative impact on a labor. On the basis of
the carried-out analysis interviewing of experts and results of application of methods of
research the register of labor risks including the reasons of emergence of risks and a
consequence was allocated. Rules of minimization of labor risks are developed.
Recommendations are described in the conclusion. Application of rules of minimization of
labor risks allows cutting contingencies of the budget of program projects. Thus materials of
research can be used by experts when forming software development projects and also at
modernization of the existing training programs of the higher schools. Research methods:
system analysis; formalization comparison and comparison generalization modeling;
methods of mathematical processing of results of researches and assessment of their
statistical reliability.

KEYWORDS: Risks human resources; liquefaction risks from software development
projects; software development projects; software development; competence of the digital
economy.

Introduction

Development of the software product is a difficult and critical process
consisting of various stages: analysis design testing commissioning and service.
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More than 85% of the interrogated Russian organizations which are engaged in
development of software products consider labor risks at implementation of
projects. Despite it more than a half of program projects are the failure. Important
stages in successful achievement of the objectives of the program project are
definition of works their duration identification of structure of participants
formation of team and definition of their roles in the project. Well-debugged team
and good communications will allow increasing probability of end of the program
project in the declared terms for 40% [7]. The team is the most important resource
of program projects —80% of time is spent on considering of the task and the search
of the decision by human resources [9]. In present conditions of the average
program project come to the end from 222% with the delay 189% an over
expenditure of the budget and realize only 61% of the provided functions [8].

Theory materials and methods of research

A team of project is a temporal organizational structure uniting separate
specialists (participants) that assists realization of all stages of project beginning
from an analysis planning introduction and ending service (table 1). Command
participants are labor resources. Labor resources as well as any other are subjects
to risks. Risks of manpower resources are this indefinite event or condition related
to the command of project on software product development in that case risks may
have positive or negative impact [6].
Table 1. Team of the project

Ne Role Position

1 Analysis Business analyst
Business architect

Certain factors influence every group of command of the project [7]: change
of process of control of employees and increase of meaningfulness of self-control
and self-discipline; increase of educational and cultural level of worker height of
his personality queries to labor activity; a presence of the debugged
communications is in the command of project; development of information
technologies; organization of work (plugging the personal interest of resources in
implementation of tasks of project). The distinguished factors in our view represent
the specific command of programmatic projects. Negative influence of factors
results in: absence of complete control above resources by the managers of
projects; disparity of the put aims the errors at an analysis on the stages of initiation
and completion of projects; absence of skills of allocation of resources between
projects; absence of monitoring of loading of resources. These factors form
vagueness and it is necessary to work with that problem. Vagueness is a risk.

Bad understanding of risks can lead to serious losses. A limit or uneffective
prognostication of risks is the reason of origin of unforeseen incidents and as result
losses. Risks are allied and even insignificant incidents can cause the chain of
events that will result in severe losses. The most effective method to decrease all
types of risks of labor resources is creation of register of risks of labor resources
and development of rules of their minimization.
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For authentication of risks of labor resources we use PMBOK. The list of
risks of programmatic projects appears as a result. The method of expert
estimations defines exactly risks of labor resources. Specialists were invited as
experts 7: programmer’s managers of projects and analytic geometry.

Results of research and their discussion

The register of human resources risks and the description of reasons and
consequences are given below. 1. Insufficient involvement of human resources in
work on the program project. Software devel-opment requires a lot of experts in
the field of program projects such as business analysts programmers testers
designers etc. The lack or absence of these experts can cause the failure of the
project.

Reason: low qualification lack of initiatives incorrect use of the human
resource potential.

Consequences: the project’s deadline 1s exceeded; the human resources do
not implement their unique skaills.

2. Low level of cooperation between the project team’s members. This is a
situation when the human resources do not cooperate with the members of the
program project team. As we mentioned above —80% of the program project’s time
1s spent on considering of the task and the searching of the decision by human
resources.

Reason: personal characteristics of human resources; lack of cooperative
approaches.

Consequences: difficulties in the course of implementation of the program
project; the human re-sources have no clear idea of the task that was given to them;
low-quality project documentation and the software product.

3. Lack of clear requirements to functionality of the developed program
product. It is necessary to define accurately and fully functionality of the software
product in the specification which will affect the project working and operational
documentation and the software product.

Reason: lack of experience in definition of functionality of the software
product from the end user; lack of the elaboration of the declared functionality by
the program project team in the task with the end user.

Consequences: the software product which does not meet expectations;
decrease in competitive advantages of the company.

4. Low level of coherence in the course of development of the software
product. Risk at which the exchange of information becomes difficult. It may have
negative consequences when uniting modules in the single software product
developing and delivering the documentation on the pro-gram project.

Reason: low level of cooperation between the members of the team.

Consequences: the deadline exceeds.

5. Use of irrelevant mechanisms of development of the software product.
Program projects are difficult in the functional and information sense. It is
connected with various forms and formats of submission of information. As a rule
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1s kind of projects the high technical complexity determined by existence of set of
closely interacting components. The absence of full analogs limiting possibility of
use of any standard design decisions and the choice of outdated technologies or
approaches to development of the software leads to the product which does not
meet modern requirements.

Reason: absence of aspiration to development of members of team of the
project; choice of outdated technologies or approaches to development of the
software.

Consequences: increase in selling costs of the project; decrease in demand
of the developed software product; decrease in competitive advantages of the
company; failure of the project.

6. The wrong arrangement of priorities between tasks of the program
project. Development of low priority functionality (the solution of low priority
tasks) leads to a delay of realization of high priority functionality which in its turn
makes it impossible to meet the deadline.

Reason: lack of experience in scheduling or wrong forecasting of terms;
emergence of urgent tasks; absence of desire to work.

Consequences: low-quality software product; the deadline is exceeded.

7. Poor quality of the software product. The problem is a consequence of
realization of the human resources risks in program projects described above.

Reason: the risks described at 1-6.

Consequences: refusal to accept the software product; decrease in
competitive advantages of the company.

Using the method of expert evaluations and analogies we define the
maximum risk level the probability level and the danger level (tab. 2).

Table 2. Characteristics of risks of manpower

Ne Risk of Limit Probability of Danger of
manpower approach approach
Insufficient 75 80 8
1. involvement of

manpower  in
work on the
program project

Low level of |75 80 8
2. cooperation in
team of the pro-
gram project

Absence of | 40 44 9
3. accurate
requirements to
func-tionality of
the developed
software
product
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Low level of |36 30 5
4. coherence in the
course of de-
velopment  of
the software
product

Use of irrelevant | 45 40 6
5. mechanisms of
develop-ment of
the software
product

The wrong | 50 55 7
6. arrangement of
priorities  be-
tween tasks of
the program
project

Poor quality of | 17 15 9
7. the software
product

Where: Limit is a ratio with other risks;

Probability of approach is a percentage ratio of its realization;

Danger of approach is a measure of a consequence of its realization.

Relying on specific features of risks of manpower and relevance of
development of the software product and also own theoretical researches the rules
of decreasing in risks of manpower is very perspective subject.

The basic rules of decreasing labor risks of development of the software
product:

Rule 1. Accurate definition of requirements to the software product.

Predesign inspection of subject domain makes one of the major types of the
works performed at a predesign stage taking into account information received
during predesign inspection requirements to the designed software product which
then are reflected in the developed program product in the form of the concept are
formed.

Rule 2. Discussion and coordination of changes of the program project.

Discussion and coordination of changes in structure of the program project
and approach to development can be carried out according to regulations of
management of communications (for example in the form of meetings).

Rule 3. Monitoring of information technologies for identification of actual
development tools of software products.

The market of information technologies 1s the most dynamically developing
for this reason studying and the analysis of tendencies of development of the
market of information technologies in the world and also the analysis of experience
of the leading countries in the field of development of software products is a
considerable factor of success for program projects. The rule includes
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identification of actual tools and technologies of development of the software
product.

Rule 4. Use of mechanisms of planning program projects.

Use of mechanisms of planning projects will help to realize the project in
the lead time. When scheduling it is necessary to place priorities and to get to work
beginning from labor-consuming and important tasks finishing with less
significant tasks. 5

Rule 5. Use of modern mechanisms of management of development in
program projects.

Modern control systems of program projects (Jira, Devprom, SVN and etc.)
which cornerstone various approaches for example flexible methodology of Agile
are allow to see multitasking of resources to avoid low efficiency in time to react
to risks and most effectively to realize the project in the put terms.

Rule 6. To assign those tasks which are capable to execute qualitatively and
n time to manpower of program projects.

To determination of the competences among manpower of team of the
program project it is possible to take «celestial map» as a basis. For this purpose it
1s necessary to make a matrix where lines it is the list of team of the project
columns —the competences necessary for bringing the project to a completion
stage. Further the assessment 1s put down: the star —the expert (other than a star)
tells other signs about incompetence of a resource in this area but about his interest
in it. «Celestial map» is the remarkable tool for identification strong and
weaknesses of team. According to «celestial map» it 1s possible to see:

Columns without stars mean that there 1s this no expert in area. It shows the
need of search of a suitable labor resource.

Columns with lonely stars. A peculiar risk since the labor resource can't be
replaced. For example if the expert departs from work it will be impossible to
execute the task.

Columns without symbols. The team of the project under the threat. The
labor resource (member of team) isn't interested in development of the fixed duties
are fixed in the charter of the project.

Interrelations between risks of manpower and quality of the software
product are given in figure 1.

Analysis and assessment of development

For the analysis of the efficiency of application of rules of decreasing in
risks of manpower we use Tom Demarko and Timothy Lister's tool Riskology
Simulator. As a result of its application in 3 organizations which are engaged in
development of software products the probability of emergence of risks when
using rules made 10% (the worst value) 5% (Probable value) 0% (The best value).
Before application of rules these figures made 20% 10% and 0% respectively.
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Figure 1. The dependence ofthe quality of the software product from the risks of
manpower

Conclusions and recommendations

Practice shows completely it is impossible to avoid risks of manpower. An
assessment and the analysis of all risks of manpower the management of the
company needs to choose ways of solution. Acceptance of risks of manpower
means that the company completely takes the responsibility for prevention or
elimination of consequences from these risks. The decision on evasion from risks
of manpower means avoiding of the kinds of activity connected with risks or their
insurance. Anyway all risks have to be known and not to be unexpected for the
management it is necessary that decisions are made with their account but not in
the conditions of uncertainty.

One of recommendations carries out revaluation ofrisks. For this purpose it
IS necessary to determine quality of risk by a formula:

(L-dt/T)*Exp (-dt/T) (2),

where: T is project duration;

dt is past tense from the last revaluation ofrisk.

100% testify that the organization works with risk most qualitatively and
0% suggest other-wise. In the beginning quality ofrisk is 100%. It is necessary to
make revaluation not less than 10 times for all projects.
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Summing up the result it is possible to tell that uncertainty which is present
n all projects is the reason of emergence of risks of manpower at implementation
of the project of development of the software product. Known risks of manpower
are those risks which are identified which have put at the analysis and concerning
which reciprocal actions can be planned. Despite initial risk analysis some of them
remain unidentified it 1s necessary to allocate temporary and financial reserves to
un-foreseen circumstances which will include unknown risks of manpower and
also all known risks for which development of concrete response measures isn't
represented economically effective or pos-sible.
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SECTION "KNOWLEDGE MANAGEMENT AND ONTOLOGY
ENGINEERING OF THE ENTERPRISES"
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KNOWLEDGE APPROACH TO CREATION OF THE SYSTEM OF
INFORMATION SUPPORT OF INNOVATIVE ACTIVITY
The results of questionnaire of the innovative enterprises of Kazakhstan
allowing to come to a conclusion that innovators lack knowledge of the existing
world information resources and technologies of their possible use as bases for
decision-making at various stages of life cycle of innovations are presented in
article. The role of information resources and technologies in development of the
basic infrastructure of innovations allowing innovators to concentrate on the
solution of the most important tasks is defined without duplicating those tasks
which were already solved earlier by others. The short project description of
creation of a system of information support of mmnovations in the Republic of
Kazakhstan is given. Requirements to base of the metainformation containing
descriptions of information resources are formulated. When developing a format
of metadata the Dublin kernel defining structure and semantics of elements of data
was assumed as a basis. Use of productional model for representation of
knowledge of information resources is offered.

KEYWORDS: management of knowledge, innovative economy,

information support, metainformation, formats of metadata, productional model.
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LAND SURVEYING BETWEEN WORKS ON CREATION OF THE
EXPANDED SYSTEMS AND WORKS ON CREATION OF THE
SYSTEMS IMITATING LIFE
In article the short analysis of achievements and the expected results of
researches in the scientific direction focused on creation of "the expanded
systems", achievements which presumably could be demanded for advance of
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researches in the scientific direction focused on creation of "artificial intelligence"
1s made. Thereby the reasons of mutual isolation of researches of these two
scientific directions are formulated. The stated material is designed to promote
activation of works on creation of the program systems correlated to the systems
of artificial intelligence.

KEYWORDS: the modeling of natural intelligence, artificial intelligence
imitating intellectual behavior of the car, expanded systems.
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QUESTIONS OF ENSURING RELIABILITY OF THE GIVEN
PROCESSES OF ACTIVITY OF THE ORGANIZATIONS AND
DEPARTMENTS

The reliability of data at the level of all organization always depends on
quality of data at the level of the primary source of their emergence. The quality
of data does not depend on information technologies - it is affected by users. From
modern GIS the high reliability of data, and existence of a possibility of assessment
of quality in them of data, reliability of work with integrated by a DB is required,
1.e. fault tolerance at service of users are corner today.

KEYWORDS: reliability, quality of data, state information systems, office

Processes.

Smyshlyaev A.G., Smyshlyaeva L.G., Zhukov A.V.

1. senior teacher of department of information and robotic systems
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2. leading software engineer of department of the software of ADP equipment
and automated systems

BGTU of V.G. Shukhov, slaras@mail.ru

3. senior teacher of department mathematical and software of information
systems of NIU "BELGU", zhukov a@bsu.edu.ru

DEFINITION OF APPROACH TO FORMING OF ONTOLOGIES ON
THE BASIS OF ELEMENTS OF SYSTEM OBJECT MODELS

In article features of process of the description of graphic-analytical system
object models with use of the algebraic device of calculation of objects of Abadi-
Kardelli taking into account their further application at creation of the knowledge
bases relying on ontologic approach are considered. The generalized information
extraction algorithm from elements of the models loaded into the knowledge base
1s given. The way of basic classification of a nodal and object component of an
element of a system object model is defined.
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KEYWORDS: Ural federal district model, automation, business process,
ontology, classification.

Shulga T.E., Shulga L1,
Saratov state technical university of a name
Gagarina Yu. A., taiss@yandex.ru

ON THE ISSUE OF AUTOMATIC GENERATION OF RECORDS FOR
THE INTERNATIONAL INFORMATION SYSTEM FOR THE
AGRICULTURAL SCIENCE AND TECHNOLOGY AGRIS

The report focuses on the issues of automatic generation of records for
ontology-based information systems. It describes the information system AGRIS -
one of the largest international information system for the agricultural science and
technology. To index entries in the AGRIS, the thesaurus AGROVOC is used.
AGROVOC is the simplest web ontology in the semantic web formats, namely,
the linked data file (in formats RDF/XML, TURTLE, JSON-LD). The report
presents the metadata structure AGRIS AP. Based on the study of this standard,
the authors developed a parser that allows to submit publications from the Russian
scientific library Elibrary.ru in a special format for publication in the AGRIS. The
parser's input data 1s the publication ID on Elibrary.ru, and the output is RDF/XML
document describing the publication according to the AGRIS AP metadata format.
The use of the parser by the staff of the national AGRIS center in the Russian
Federation (FSBIC CSAL) will make it possible to increase the speed of
preparation of records of Russian scientific publications for inclusion in the
AGRIS. The information presented in the report can be used by researchers to
create similar parsers for presenting publications to AGRIS based on data from any
well-known Russian electronic libraries (for example, CyberLeninka, etc.).

KEYWORDS: open linked data, ontology, RDF-data, automatic filling of
ontologies, parser, electronic library, AGRIS.

Bbpongenso I'.b., Kupoe /. H.
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2. tmdagger2000@gmail.com
Huoicecopoocruit eocyoapemeennviii mexuuueckuil ynueepcumem, Huoicruil
Hogeopoo

AHAJINTHUYECKAA CUCTEMA YITIPABJIEHUA 3HAHUAMMN HA

OCHOBE TEXHOJIOT MY IIPAAMOT'O HAJIOKEHUSI 3SHAHUI

PaccMoTpeHa coBpemMeHHas CHTyalMs C CO3JaHHUEM CHUCTEM YIIPABIICHHA
sHanuaMu (CY3) Ha npeanpusTusx/opranu3armsax. OTMedaeTcs, 4To MOTyYeH Kak
OOJBIION TTOIOKUTENBHBIN 3PPEKT OT X MPUMEHEHHUS, TAK U BBISBIECHBI CEPHE3HBIE
HEOCTAaTKH. PaccMOTpeHbl psAJ KPUTHYECKHX OLEHOK B aJpPEC COBPEMEHHOTO
coctosHus CVY 3 ¥ BO3MOKHOCTH UX IIPEOJIOIEHUSA HA OCHOBE AHATUTHYECKUX CUCTEM
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ynpasneHus 3HaHusAME (ACY3). [Ipennoxkena HOBas MOAETh 3HAHUH — MOJIMHTA.
Co3naBaeMble 0a3pl 3HAHWH BKIIIOYAOT OONBIION HAOOp MonuHTr. [lpumeHenme
TEXHOJIOTUX TIpAMoro HamokeHus 3HaHud (TIIH3) mpuBomuT k Hamuumio B Oase
sHannd (b3) mpemnoxeHwit ¢ pasHBIM CEMAaHTHYECKMM CMBICIOM. MonwHTa
COOTBETCTBYET CTPYKTYPE MPOIYKIMOHHBIX MOJIENEH, HO UMEET AP0, COJEprKAIIEe
MPOCTOE TPETOKEHUE C KOJAOBBIM OTIMCAHUEM, YKA3aHHEM (PaKTOPa YBEPEHHOCTH U
nocTyciaopusiMu. [locTycmoBust MOTyT coaepxaTh rpadudeckiue oOpassl, (auibl C
JAHHBIMH WJIH PAacyeTHbIE MOJENH. PacCMOTpPeHBI JOTHYECKHH BBIBOA Ha
abnykTuBHOU ocHOBe 10 b3 ACVY3 ¢ ucmonp30BaHHEM HOBOM TEXHOJIOTHH MPSIMOTO
HAJIO’KEHUS 3HAHHM, a TAKKE TUATIOT0-aCCOLMATHBHBIN TTOKUCK, C TIOMOIIBIO KOTOPOTO
U HaxoauTcs HoBoe pemieHue. [lpemnoxeno anamutuueckas CY3, B KoTOpoH
WCTIONB3YETCSA OMBIT CO3MAHUS MHTEIUIEKTYANIbHBIX CHCTEM HAa OCHOBE TEXHOJOTHH
NPSAMOTO HAJIOKEHUS 3HAHUU.

KJIIOYEBBIE CJIOBA: 3nanus, tekct, monunra, CY3, ACVY3, npsmoe

HAJIOKEHUE 3HAHUM.

Mouceee B. B, /Kenenoe A.
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2. a.zhelepov(@yandex.ru
Yavsnosckuit cocyoapcmeennviii mexnudeckuil ynugepcumem, YivsiHo8CK,
Poccus
PA3PABOTKA CXEMbI JAHHBIX UISA ®OPMUPOBAHUA
OHTOJIOT'MYECKOM BA3bI JAHHBIX HA OCHOBE
PEJISIHMOHHOW MOJIEJIN SQL-CEPBEPA
JTa CcTaThs OMMCHIBAET CXEMY JAHHBIX I MOJydYeHWs WHQPOPMALMH O
CTPYKType pensuroHHou 0a3wl maHHbix SQL-cepsepa. OTa cxema HeoOxoamMma,
9TO0BI C(POPMHUPOBATH OHTOJIOTHIO MpeaMeTHOM oOmactr. CTaThs MPEACTABIIAET
3anpockl Ha si3bike SQL T moTy4eHus JAHHBIX O CTPYKTYPE PEIIIIUMOHHOMN 0a3hI
JAHHBIX, ¥ TAK)KE 00ECIIEIMBAIOT CPABHUTENHHBIN aHATU3 NIPETAraeMOM CXEMBI C
TOYKH 3pEHHUs 00BEMa M CKOPOCTH MOCTPOCHHS TI0 CPABHEHUIO C TOMYJISPHBIMHA
dbopmaramu s SQL-cepepa: DBML u EDMX.
KJIKYEBBIE CJIOBA: dopMmupoBaHue OHTOJIOTHH, CXeMa JaHHBIX,
SQL-cepeep, EDMX, DBML.
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SECTION "MODELLING OF THE ENTERPRISES AND
MANAGEMENT OF BUSINESS PROCESSES IN DIGITAL ECONOMY"

Veinberg R. R.
Cand.Econ.Sci., associate Professor of Informatics
Plekhanov Russian University of Economics

SOLVING OF FINANCE TASKS USING BRMS

In the banking sector, it is important to use flexible systems with simple
control, accessible execution logic. The ability to independently implement
business rules and restrictions in the system in an intuitive, close to natural
language or using flowcharts has increased the popularity of this class of
systems. BRMS, in contrast to transactional systems, which store only historical
data, can store business logic history. The paper discusses the most common
programs for managing business rules in banks.

KEYWORDS: BRMS, business rules, business rules, ILOG rules

Kudryavtsev D.V.
The higher school of management of St. Petersburg State University,
St. Petersburg
d.v.kudryavtsev@gsom.pu.ru
PLANNING OF DEVELOPMENT OF THE ENTERPRISE ON THE
BASIS OF ITS BUSINESS ABILITIES: REVIEW AND INTEGRATION
OF VISUAL METHODS OF MODELLING

Now the enterprises are forced to be transformed constantly to correspond
to the changing inquiries of the market and new technological capabilities. For
coordination of development of the enterprise with the organizational purposes,
the correct distribution of resources and risk reduction in the course of changes the
companies need to manage the development. Such management is necessary as at
the operational level, for example, through project management and programs of
development, and on strategic, correctly choosing the directions of development.
As a binding element for integration of strategic and operational management of
development of the enterprise the concept "business capabilities” which can be
translated into Russian as "business abilities" or "organizational abilities" can be
used. As any business ability unites various resources (IT, personnel, etc.),
focusing on development of abilities allows to synchronize development of
different types of resources. In work the review of visual methods of planning of
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development of the enterprise on the basis of business abilities (capability-based
planning) was carried out and the visual tools used in this area are investigated. On
the basis of the review integrated approach to planning on the basis of business
abilities which allows to see and analyze the company in general by means of cards
of abilities (capability maps) and thermal cards (heatmaps) and also to investigate
and plan development of separate ability with the help the radar charts and
enterprise architecture methods was offered (through models of business
processes, services, etc.). The main components of approach were successfully
approved on a number of cases.

KEYWORDS: business abilities, organizational abilities, planning on the
basis of abilities, strategic planning, management of development.

Matorin S.1., Zhikharev A. G., Buzov P.A.
Belgorod state national research university, Belgorod, zhikharev(@bsu.edu.ru

ASSESSMENT OF THE QUALITY MANAGEMENT SYSTEM BY
MEANS OF SYSTEM AND OBJECT SIMULATION MODELING

In article problems which the commercial organizations when passing
external audits of a quality management system face are considered. The analysis
of domestic practice of certification of systems of quality management which
showed that a key problem in this context is the opacity of the procedure of
certification which, in turn, creates more significant problems in the course of
economic activity of the organization is provided. Authors offer use of system and
object simulation modeling for increase in efficiency of functioning of a quality
management system and also for simplification of the procedure of certification of
the first. According to authors, system and object approach represents the effective
tool for systematization and simplification of procedures of certification of systems
of quality management. For this purpose in work the special case of passing of
certification of the company of the vendor is analyzed, the general system object
model of this process by means of which bottlenecks in the considered process are
revealed 1s given. Besides, are considered by authors practice of application of
simulation modeling in the systems of quality management which showed that
these tools allow to solve a number of problems in the field of certification of
systems of quality management. It 1s shown that process modeling of audit in
real time will allow to estimate timely overall performance of divisions in a
quality management system, to eliminate all possible discrepancies. Besides,
will make audit process visual and measured as in general, and in a section of
cach division and process of a quality management system. In work it is shown
that application of system and object simulation modeling for a solution of a
problem of increase in system effectiveness of quality management and also its
audit is the perspective and relevant direction of scientific research.
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KEYWORDS: quality management system, external audit, system and
object approach, simulation modeling, SMK standard.
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the higher education "The Moscow financial and industrial
Sinergiya University

TECHNOLOGIES OF DIGITAL TRANSFORMATION IN BUSINESS

In article the new possibilities which open to heads of the companies
when using new digital technologies are considered. The Russian companies
still mistrustfully look at achievements of the West in this sphere, however old
technologies already reached a limit of the efficiency, and heads need to dig up
resources on digital transformation.

KEYWORDS: digital transformation, technological revolution,
introduction of systems of artificial intelligence.

Rubenchik A.V.
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MODELLING IN THE MILITARY SPHERE IN THE ARCHIMATE
LANGUAGE
The applicability of the Archimatev language to the military sphere is
estimated. Use of the ArchiMate language for the areas of the military sphere
similar civil, and for specific areas of the military sphere - military confrontation,
fighting, fighting systems is analyzed. Two examples are given: a fragment of
model of the contradictory coalitions in the Syrian military-political conflict and a
fragment of model of the Russian shock fighting systems operating in Syria. The
first fragment illustrates modeling of systems with complex structure and modeling
of changes in a position of one of active participants of the coalition. In the second
fragment the key component of a fighting system, the choice of option of formation
of a fighting system and process of performance of a fighting task are modelled.
The conclusion about applicability of language in many areas of the military sphere
1s drawn. It i1s recommended to use the ArchiMate language in the military sphere
for improvement of quality of communications.
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KEYWORDS: modeling, military sphere, military confrontation, fighting
systems, fighting, archimate.

Sizov V. A.
Plekhanov Russian University of Economics

DEVELOPMENT OF THE MULTI-CRITERIA INFORMATION
SECURITY BENCHMARKING METHOD OF AN ORGANIZATION

The article discusses the method of multi-criteria benchmarking of
information security of an organization, based on the use of the typity model of
the 1nitial set of vector estimates of the state of information security of an
organization. The presented method allows to minimize the amount of
information about the preferences of customers of benchmarking services,
increase efficiency and reduce the complexity of the decision-making procedure
for the development of an organization in the field of information security.

KEYWORDS: Information security, benchmarking, decision making,
modeling, classification.
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Canxm-nemep0ypecruil noiumexHudecxkuii ynueepcumem, Canxm-Ilemepoype,
Poccus
ACHEKTBI MOJEJIUPOBAHUS ITIPOEKTHOM I'PYIIIIGI IS
PA3PABOTKU CUCTEMbI XPAHEHUSA JAHHBIX

B paborte paccmatpuBaroTcs mpoOJieMbl YIIPABIEHUS TTPOSKTHOM TPYIITION
mis IT npoekra pa3paboTKM armmapaTHOr0O W MHPOTPAMMHOTO OOeCTieYeHUs
MpeacKa3anus cOOEB B CHUCTeMaxX XpaHEHWs NaHHBIX. lIpencraBneHo omwmcanue
MPOEKTA W €ro WIaroB, CTPYKTypa HWCIIOTHUTEICH W HEKOTOPBIX Y3KHX MECT,
CBA3AHHBIX C ympaBieHWeM mnepcoHanoM. CTaTtbs OTpaKaeT psd METOIO0B M
MOJEJIEH Ha OCHOBE CTPYKTYpPHOTO, ILI€JIe-OPUEHTUPOBAHHOTO, IICHXO-
commonoruueckoro moaxoxa. IlpemnokeHa KoHIENTyanbHAas MaTeMaTH4eCKas
monens it popmuposanus rpymmsl [T mpoexra.
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KJIFOYEBBIE CJIOBA: mipoexT [T, yenoseueckue pecypchl, yIpaBieHUE
MPOEKTOM, CHCTEMHBIN aHAIN3, CHCTEMBI XPaHHUS JAHHBIX, METOIbI OPTaHU3AITAHA
CIIOJKHBIX DKCTIEPTH3.

I'puzopuit Ilunepman
NUST MISIS, Mocxksa, Poccus,

gntsip@gmail.com
METO/I OBYUEHUA JIJ1S1 PASBPABOTKU MOJAEJIN TIAHHBIX

NH®OPMAIIMOHHBIX CUCTEM

Tema paspaboTku Moaenu AaHHbIX WHGOPMAMOHHOW cuctembl (IS)
JIOBOJIBHO CJIOXKHA M JUIS CTY/ACHTOB, U JUiA TipenoAasareneii. [I[poextuposanue
(YHKIMOHANBHBIX MOJENeH HWHPOPMALMOHHOW CHCTEMBI HE BBI3BIBAET
TpyaHocTeil. B crathe paccmaTpuBaeTcs METOA IS MPOCKTHPOBAHMS
jgormdeckoit wHpopmanmonnoit wmonmeaun (ERD) wa ocHOBe aHanmm3a
(byHKIMOHABHOW MOJETN WH(GOPMAIMMOHHBIX CHUCTEM. ABTOp mpesaract
UCIOIb30BaTh ATOT METO/ B OOYUCHUHU.

K/IIOYEBBIE CJIOBA: wundopmanmnonnas cuctema, ERD,
Jorudeckas uHGpOpMaIMOHHAS MOICITh, (PyHKIIMOHATHHAS MOJICITH.

IDpuoscun H., Illecmosa C. 0., Ocmpunckas JI.

DeoepanvHoe eocyoapcmeenHoe 0100dcemHoe 00pa308amenIbHOe YupedlcOeHUe
gvicute2o obpazosanus "Cudbupcruii 20cyoapcmeentvlii a8mMoMoOUIbHBLIL U
wioccetinvil ynusepcumem”, Omck, Poccus, info@sibadi.org

ABTOMATU3ALMSA ITPOUECCA ®OPMUPOBAHUSA U YUETA
MPOU3BOACTBEHHBIX 3AJIAY B 1PUJIO)KEHUU REDMINE HA
OCHOBE CETEBOI'O IT'PA®UKA U TUAT'PAMMBI GANTT

Orta craths OOCYKAAe€T CIOXKHOCTH COBMECTHOTO HCIOJB30BAHUA
Pa3IMYHBIX CHCTEM YIIPaBIEHHUA NPOEKTOM Ha mpumepe npeampusatus OAO
«ONIIP». Hccnemosanve TipeAMETHOM OOJIACTH  OMPEACIIHIO  OCHOBHBIC
MPOOJIEMBI, SBJIAIONIUECS PE3YJIHbTATOM OJHOBPEMEHHOTO HWCHONB30BaHMA MS
Project m cuctemsr Redmine Ha pasHbIX ypoBHSAX ympaelieHWs. MeTon
MMITOPTHPOBAHUS JAHHBIX M3 OJHOW CHCTEMBI B APYTYIO, PacCCMaTPHBACMbBIA B
CTaThe, MO3BOJAET ONTUMHU3MPOBATH 3aTpaThl HA OIUIATY TPyJa MEHEIKepa
MTPOEKTOB.

KJIIOYEBBIE CJIOBA: Ilposopnsiif, Redmine, cucrema YmpasieHus
npoexToMm, [Ipoext MS, XML.
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SECTION "FORMATION OF NEW_ PROFESSIONS AND
EDUCATIONAL PROGRAMS IN THE CONDITIONS OF DIGITAL
ECONOMY"

Anshina M.L.
NPO FOSTAS Fund, Moscow, Russia, anshina@mail.ru

ARCHITECTURE OF EDUCATIONAL PROGRAMS OF DIGITAL
TRANSFORMATION

Application of system approach for the effective organization of interaction
of education, business, the state and science for formation of digital competences
1s considered. It 1s offered to use the system approach uniting definition of needs
for experts of various competences, development and deployment of the balanced
training programs forming at students the corresponding competences, and check
of level of the received competences by testing and certification. Gaps in the
relation to IT and in ways of their use which need to be overcome for success of
digital transformation are analysed. Competences which can be united in a concept
of IT literacy and which wide sectors of society have to seize, for what it is
necessary to pass to absolutely new culture of application of IT are specified. It is
formulated that in order that it became possible, IT specialists also should develop
in themselves a number of competences to which due attention is not paid now. It
1s shown that architectural approach defines the interconnected balanced
development of professional and educational standards, training programs and
assessment of compliance to requirements of standards of experts of various areas.
describes their structure and features. The ISO international standards are
analyzed, the general approaches to formation the referensnykh of architectural
models and their role in digital transformation come to light.

KEYWORDS: digital competences, professional standards, compliance
assessment, [T literacy. transformation, cloud computing, Internet of things.

Volkov A.1., Ermakova A.Yu.
1. Cand.Tech.Sci, Associate Professor, Moscow Technical
University of Communications and Informatics, volkov-ai@yandex.ru
2. Senior lecturer, MIREA — Russian Technological
University, a.allal 105@yandex.ru
RESEARCH WORK OF STUDENTS IN THE PROGRAM
OF TRAINING BACHELORS IN IT-DIRECTIONS

The article deals with the issues related to the inclusion of research work of
students in educational programs in IT-areas. Examples of its content in each
course are given. The measures to ensure the maximum reliability, objectivity and
independence of the assessment of the level of training of students on the results
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of the NIRS. The typical structure and content of research and development, as
well as recommendations for the formation of the presentation and report.

KEYWORDS: information technology, educational program, research
work of students, final qualifying work, presentation of the project, evaluation of
the quality of education.

Volkov A.L, Lukin V.N., Chernyshov L.N.

1. Cand.Tech.Sci., Associate Professor, Moscow Technical University
Communications and Informatics, volkov-ai(@yandex.ru.

2. Cand.Ph-M.Sci., Associate Professor, Moscow Aviation Institute
(National Research University), lukinvn(@list.ru.

3. Cand. Ph-M.Sci., associate professor, Financial University under the
Government

of the Russian Federation, levchern(@gmail.com.

EFFECTIVE CONTRACT AND EFFECTIVE EDUCATION

In work criteria for evaluation of work of teachers of higher education,
mstitutions on which the effective contract and their influence on quality of
training of experts in the field of information technologies 1s based are discussed.
Proposals on the organization of educational process and automation of collection
of data on work of teachers are made.

KEYWORDS: information technology, effective contract, effectiveness of
the education system, indicators of overall performance of the teacher,
organization of educational process.

Danchenok L. A., Zaytseva Ampere-second., Komleva N. V., Kruglov D. V.

Plekhanov Russian University of Economics, Moscow
FORMATION OF DIGITAL COMPETENCES AT REPRESENTATIVES
OF SMALL AND MEDIUM BUSINESS

Article 1s devoted to questions of maintenance of the program of additional
education for forming of digital competences at representatives of small and
medium business with non-core education. It is noted that in the conditions of
development of digital data in spheres of small and medium business there are not
enough frames capable productively and quickly enough to automate the
workplace and to organize successful work. The specialized software set at the
enterprises for data analysis also demands from employees of existence of
competences necessary for this purpose. The program of additional education
offered in article is directed to forming at listeners necessary for business
management in modern conditions of competences without acquisition by the
company special, often expensive, the software. The listener who ended the course
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offered in article will expand the competences of information technology field,
will receive necessary digital competences for work in modern spheres of small
and medium business.

KEYWORDS: Additional business education, digitalization of the
economy and business, competencies, digital competencies, small and medium
business, educational technology, Microsoft Office, VBA.

Rodionova Z. V., Mikhaylenko N.A.

1. z.v.rodionova@edu.nsuem.ru

2. mih_nt@mail . ru

Novosibirsk State University of Economics and Management of "NINH",
Novosibirsk

SPECIFICS OF MANAGEMENT OF CHANGES OF BUSINESS
PROCESSES OF HIGHER EDUCATION INSTITUTION IN THE
CONTEXT OF FUNCTIONING OF THE CORPORATE INFORMATION
SYSTEM

In article specific features of change management process of business
processes of HIGHER EDUCATION INSTITUTION in the context of their
subsequent interpretation on settings of a corporate information system are
described. Sources of internal and external changes are described. The main
characteristics of educational institution as object of automation are given and their
influence on change management process of business processes is described.
Problem definition on development of the corporate information system of
HIGHER EDUCATION INSTITUTION having characteristics of adaptability is
executed. The analysis of domestic and foreign literature on the presented
perspective 1s made. Assessment of applicability and discrepancy of change
management process of business process taking into account features of activity of
a higher educational institution i1s made. The high-level model of business
architecture of HIGHER EDUCATION INSTITUTION in the ArchiMate
language is developed. The technique of management of changes of business
processes HIGHER EDUCATION INSTITUTION in the context of functioning
of a corporate information system is described in a general view.

KEYWORDS: management of changes, higher educational institution,

corporate information system, business architecture model, technique of
management of changes of business processes.
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Sysoeva L.A.
Russian State University for the Humanities (RSUH), Moscow, Russian
Federation, Leda@rggu.ru
STANDARDIZATION OF REQUIREMENTS TO THE ELECTRONIC
INFORMATION AND EDUCATION ENVIRONMENT OF HIGHER
EDUCATION INSTITUTION INTEGRATED WITH THE SYSTEM OF
COMPUTER MANAGEMENT
Approach to standardization of requirements to the electronic information
and education environment of the educational organization according to the
recommendations of GOST R 57722-2017 is considered. The description of levels
of standardization of requirements to the electronic information and education
environment of the university realized on the basis of the system of computer
management is submitted.
KEYWORDS: process approach in management; electronic information
and education environment; system of computer management; standardization of
requirements.

Timofeev A. G.
Cand.Econ.Sci., associate Professor of Informatics

THE MAIN ASPECTS OF THE NEED TO TEACH BRMS

Most of the companies for the growth of the ability to get the best
performance to manage the processes are increasingly adopting an approach based
on application business rules, allowing you to more quickly respond to all market
changes, however, the choice of the most suitable control system can be
cumbersome with a large number of sets of solutions. In this situation, the author
offers a justification for the need to teach students systems using business rules
such as BRMS.

KEYWORDS: business rules, business rule management systems

Fedorov B. M. and Fedorova S. V.

1. borismaksimovich@gmail.com

2. sbegutova@gmail.com

Plekhanov Russian University of Economics Moscow, the Russian Federation

USE OF COGNITIVE TECHNOLOGIES FOR EDUCATIONAL
PROCESSES IN THE CONDITIONS OF DIGITAL TRANSFORMATION

In the conditions of digital transformation of economy of the Russian
Federation of one of the most important problems of the state implementation of
effective training of qualified personnel is. Considering conditions of

195


mailto:Leda@rggu.ru
mailto:borismaksimovich@gmail.com
mailto:sbegutova@gmail.com

technological singularity and reduction of terms of a conclusion of new innovative
products to the market it 1s required to provide change of educational processes for
formation at the studying new competences necessary for experts of any economic
industry. For implementation of these processes use of cognitive educational
technologies at the heart of which use of artificial intelligence, big data and
elements of neuromarketing is possible is perspective.

KEYWORDS: digital transformation, educational processes, cognitive
technologies, neuromarketing.

Maxawoea B, Yycasumuna I'.H., /lasnemxupeesa JI.3.
DI'bOY BO «Maenumoeopckuii 20cyoapcmeeHnbiil mexHu4ecKull yHugepcumem
um. I"H. Hocosa»

ACIIEKTBI PABPABOTKH TPEEOBAHU K OCHOBHBIM
KOMIETEHIIAAM JUYHOCTH B CPEJIE IIU®POBOI SJKOHOMHUKH

ABTOpPBI paccMaTpPUBAIOT CHEHHU(HUKY TPOEKTa Pa3pabOTKH MPOTPAMMHOTO
o0ecTieueHHs, onpeaeTieHHbIe (PaKTOPBI, KOTOPBIE OKA3BIBAIOT HETATUBHOE BIUSHHE
Ha Tpya. Ha ocHOBe MpoOBEAEHHOrO aHalv3a OMPOCOB 3KCIEPTOB M PE3YJIbTATOB
MPUMEHEHUS. METOJOB HCCIIEAOBAHUS OBLT BBIACIIEH PEECTP TPYIOBBIX PHUCKOB,
BKITIOYAs] TPHYHHBI BOSHUKHOBEHHS PUCKOB M MX cleacTBUA. PaspaboTanbpl npaBuia
MUHHUMH3ALUA TPYJOBBIX PHCKOB, NMPUMEHEHHE KOTOPBIX TMO3BOJSET COKPATUTh
HETPEBUACHHBIE PACXOIbl OIOKETA TPOTPAMMHBIX TPOEKTOB. Takum o0pasom,
Pe3yIbTaTHl HCCTIETOBAHUM MOTYT OBITh HCITOJIb30BAHBI SKCTIEPTAMH TIPH Pa3padOTKe
MPOEKTOB  MPOTPAMMHOTO  OOECTIEYCHHsA, a Takke TPH  MOJCPHHU3ALMH
CYHIECTBYIOIMUX YYEOHBIX MPOTPAMM BBICIIMX Y4YEOHBIX 3aBeACHHUH. MeToabl
HCCIICIOBAHUM:  CUCTEMHBIM  aHAIW3, CPABHUTCIBHBIA  aHAIHW3,  METOJBI
MaTEMATHYECKOW OOpabOTKH PE3yNbTaTOB HCCIEAOBAHWA M OICHKH WX
CTaTUCTUYECKON JOCTOBEPHOCTH.

KJIFOYEBBIE CJIOBA: pucky, cBs3aHHBIE C JIFOJICKUMH PECYPCAMU; PUCKH,
CBSI3aHHBIE C TPOEKTAMH Pa3pabOTKH MPOTPAMMHOTO OOECTIEUYEHHS; MPOEKTHI IO
pa3padoTke MPOTPaMMHOTO 00eCTIeUeHHs; pa3padboTKa MPOTrPaAMMHOTO 00ECTICUCHHUS;
KOMIIETEHIIUU IUPPOBOH SIKOHOMHUKH.
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