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AHHOTaNMA

Ipeamet ucciaenoanus. [IpeanoxeH MoAXoA K yNpaBIeHUIO PA3BUTHEM IIEPCOHANA CEPBUC-OPUEHTHPOBAHHBIX
WT-xomnanuii. [logxon ocHOBaH Ha MapaMeTpUIeCKOd MOIETH 00y4eHHUs] BEICOKOKBAIN(UIIMPOBAHHOTO TIEPCOHATIA
1 pealln30BaH C UCIIOIB30BAHNEM HHTEUICKTyaJlbHBIX anroputMoB. Metoa. Ilapamerpusanns Monenn oOydeHus
BEHINTOJTHEHA HAa OCHOBE TEOPHH I'PyOBIX MHOXKECTB. J{JIsl peann3anyuy HHTEIUICKTYalIbHBIX aJTOPUTMOB IIPUMEHEHBI
TEXHOJOTHU TEMaTHYeCKOro MOJIEIMPOBAHUS C aJANTHBHON perymspusanuei (Additive Regularization Thematic
Model), ucronb30BaHUs CHEMHATBHOM Cpebl Il TeKyIeH pa3paboTKH KOHPHUTYpaluy HHPOPMAIIMOHHBIX CUCTEM U
ananu3a popmansHbix KoHuenToB (Formal Concept Analysis). OcHoBHBIe pe3yabTarhl. J[jis pa3paboTaHHOTO MOX0a
co37aH HabOp METOIUK, KOTOPBIH peaqn3oBaH B BUE OMOIMOTEKH MPOTrPaMMHBIX cpeacTB. OueHka 3G PpeKTUBHOCTH
MPEATIOKEHHOTO PEIICHUsI peain30BaHa Ha HaOOope JaHHBIX, COACPIKAIIUX PE3yabTaThl 00paboTku 2948 3asBOK
Ha oOciTy>KHBaHHe, 00pabOTaHHBIX COTPYAHUKAMH CEpPBHC-OpHEHTHpOBaHHOW M T-koMnaHneil B TeueHHne 4eThIpex
MecsteB. Pe3ynsTarTsl SKCIIepUMEHTAIBEHOM OIIEHKH [TOKA3aJId, YTO UCTIONb30BaHNE MPEITIOKEHHOTO Habopa METOIUK
1 OMOJIMOTEKH TPOTPaMMHBIX CPEICTB yBenndmwio oT 31 1o 54 % 3hdekTuBHOCTh PabOTHI CEPBUC-UHKEHEPOB O
KIIFOUEeBBIM rokaszarersiM. [IpakTuueckast 3HauMMOCTb. [IpuMeHeHne pa3paboTaHHOTO TTOX0/a ITO3BOJIUT OIIEPAaTHBHO
aJanTHPOBaTh KBATH(HUKALNIO IIEPCOHANA CEPBUC-OPUEHTUPOBAaHHBIX M T-koMIaHuii B yCIOBUSX OBICTPON CMEHBI
HPOM3BOJICTBEHHBIX 3a/]a4 U pabo4ero oKpyKeHus 6e3 oTpbiBa OT pabouero npouecca.

KnroueBble ciioBa
pasBUTHE NEepCcOHaa, CEPBUCHAsI MOZIENb MPEIOCTABICHUS YCIyT, 00y4yeHue Ha paboyeM MecTe, rpyOble MHOKECTBa,
00paboTKa TEKCTOB, TEMATHYECKOE MOACTUPOBAHUE C A IUTUBHON perynspu3anueii, aHaau3 GopMalbHbIX KOHIEITOB
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Abstract

The paper proposes an approach to managing the personnel development in service-oriented IT companies, which
is based on a parametric model of training highly qualified personnel and implemented using intelligent algorithms.
The parameterization of the training model is carried out on the rough sets theory. The implementation of intelligent
algorithms required the following technologies: thematic modeling with additive regularization (Additive Regularization
Thematic Model), a special environment for the current development of the configuration of information systems and
the analysis of formal concepts (Formal Concept Analysis). The approach was developed as a set of techniques and
implemented as a software library. The efficiency assessment was carried out on a dataset that contains the results of
processing for 2,948 service requests processed by employees of a service-oriented IT company in 4 months. The results
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MHTennekTyanmsaums ynpaBneHus pa3BuTtremM nepcoHana...

of the experimental evaluation showed that the use of the developed set of methods and the library of software tools
increased the efficiency of the work of service engineers in terms of key indicators from 31 to 54 %. Application of the
developed approach will make it possible to quickly adapt personnel qualifications in service-oriented IT companies in
the context of a rapid change in production tasks and work environment without interrupting the work process.
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BBenenune

B nHacrosmee BpeMs: B 00IaCTH BBICOKHUX TEXHOJIOTHIT
IIMPOKOE PACIIPOCTPAHEHHUE MOTYIHII CEPBUC-OPHECHTH-
POBaHHBIN MOIXO OPTaHU3AINK OW3HECA, PeaTu3yeMBbIi
BBICOKOTEXHOJIIOTHYHBIMHU CEPBHC-OPUEHTHPOBAHHBIMHU
xomnanusmu (BCOK) u cocrosimuii B mpenocTaBieHUH
3aKa34uKy He MPOIYKTa, a HEMPEPHIBHOTO cepBHca. Takoi
M10/JIX0/], NHAYEe Ha3bIBAEMBbI CEPBUCHOW MOJEIBIO IIpe-
JIOCTaBJICHHUS YCIIyT, 00eCIeunBaeT 3aKa3quKy ObICTPBIi
pesyubrar, a Juist BCOK — yBennuenne npuObUTH U OCTO-
SIHHBIN pocT [1, 2]. B ycnoBusix MOCTOSIHHO MEHSIOIIUXCSA
3aj1a4 ¥ TEXHOJIOTHH KITIOUeBOE 3HAYCHHUE IS ycIiexa cep-
BHCHOI Mozienu nipro0peTaet 3 deKTuBHAs padoTa mepco-
Haia, B cBs3u ¢ yeM BCOK HCIBITBIBaIOT HapacTAIOMIYIO
moTpeOHOCTh B YIIPABICHWN pa3BUTHEM NepcoHana [3].

Cornacho [4-6], mepconan BCOK pasniaaercs mo kBa-
MH(UKAMOHHBIM YPOBHAM Ha CHELHAJINCTOB Ha4YaJIbHBIX
(«HOBHUOK», «MJIQ[IIINH CHIEIIUATINCT») 1 BBICIIUX YPOBHEH
(«KOMIIETEHTHBIN CHEIUAINCTY, KITPOPECCHOHAI», «IKC-
MIepT»), KOTOPbIE COOTHOCSTCSI CO CTENEHbI0 (hopManza-
LIUM PEIIaeMBbIX CIICIIHAINCTOM ITPOM3BOJICTBEHHBIX 3a/1au.
Hanbonee 3naunmasi B cepBUCHOM Mojenu On3Heca —
CIIOCOOHOCTH KOMITAHHUH peliaTh c1ado (hopMan30BaHHbIE
Ipo0JIeMbl 3aKa3urka. B CBsI3M ¢ ’TUM KOHKYpPEHTHBIE ITpe-
nmymiectBa BCOK obecrieunBaroTcst B IEpBYIO OUeperp, 3a
CUET COTPYIHHUKOB BBICIINX KBAJIM(PUKAIIMOHHBIX yPOBHEH,
00JIaIaroNINX TEXHIYECKIMH 3HAHMSIMU 1 HaBBIKAMU, WH-
HOBAIIMOHHOW aKTUBHOCTbHIO, KPEATUBHOCTBIO, BOBJICUCH-
HOCTBIO M OTBETCTBEHHOCTBIO 32 PE3YIBTAT, 10CTATOUHBIMU
JULst pabOTHI B YCIIOBUSIX HEOIPEACICHHOCTH.

Ha ocHOBaHMM BBHINOJHEHHOTO aHaiHu3a B padoTax
[7-10], 3agaun ynpaBieHUs pa3BUTHEM IEpCOHANA pe-
LICHBI B KOHTEKCTE €ro 00ydYeHus MpoeCCHOHALHOM JIe-
STeNbHOCTH. [Ipy 5TOM OONBIIMHCTBO CYIIECTBYIOMIMX
METO/IOB YIIPaBJICHHUS pa3BUTHEM IIEPCOHAIa OCHOBAHO Ha
BHJIOM3MECHEHHOM IPUMEHEHHH ITOJIXOM0B, XapaKTEPHBIX
TS TIpoecCHOHaTBHOTO 00pa3oBaHus (YIeOHBIC KypCHI,
MIPOTPaMMBI CepTUPUKALINN, TPEHUHTH), 9TO MPEIIoia-
raet oOy4eHne ¢ OTPBIBOM OT ITPOM3BOACTBA IO 3apaHee
3agaHHO# mporpamme. Pe3ymasTaTsl ompoca 6omee gem
6000 criennanucToB [4] 1 aHATM3 COAEPIKAHUS TPOTPaMM
pa3BuTHS TiepcoHana [7] mokazaiu, 4TO TaKWe TOIXOIbI
TUIOXO aalTHPYIOTCSl MM MPAKTUYECKH HEIPUMEHHMBI
JUISl CIIELMAIMCTOB BBICIIMX KBAIH(UKALMOHHBIX YPOB-
Heil. TpeOyercst MHTEeIUIeKTyalIi3anus JaHHbIX MOIXO00B,
KOTOpast odecreuut 3pPEeKTHBHOE, T. €. YIIPABISIEMOE H T1a-
pamMeTpu3yemMoe BBeJCHHE B IIporiecc 00yUeHNUs HIIEMEHTOB
HEONPEICICHHOCTH.

Taxum 00pa3om, B HACTOSIIEH paboTe pemaroTcs cie-

JYIOIIHE 3a1a49u:

— IIOCTPOEHHE NPOOIEMHO-OPUEHTUPOBAHHON MOJEIH
yIpaBJIeHUs] Pa3BUTHEM IIEpCOHAJIAa C BO3MOXKHOCTHIO
ee IapaMeTpU3aLuy;

— pa3paboTka Habopa METOAMK YIPaBJICHHs Pa3BUTHEM
NepcoHaja BBICIINX KBAIN(UKAMOHHBIX YPOBHEH ¢
UCIIOJIb30BaHNEM MHTEIUIEKTYaJIbHBIX aJlTOPHTMOB;

— TporpaMMHasi peasin3anys pa3padoTaHHbIX METO/IVK;

— JKCIIEPUMEHTANIbHAsL OLCHKa d((PEKTUBHOCTH pa3pa-
00oTaHHOTO HA0Opa METONUK Ha MPHMEPE Pa3BUTHS
cepBHC-MHXKeHepOoB KoHKpeTHO! BCOK.

Ipo61eMHO-0pHEeHTHPOBAHHASI MO/IeJIb YIIPABJIEHUS
Pa3BUTHEM MepPCOHAIA

PaccmorpuM pa3paboTaHHYIO MOAENb YHpaBICHUS
passutueM nepconana BCOK Ha ocHoBe 6a30Boii Moje-
7u mporecca ooydeHus [11], koHIenTYaTpHOW Moaenu
pasButTus nepconana [12] u coBpeMEHHBIX TCOPHHA MPH-
HATHSI peIICHUs B yCIOBHUAX HeompeaeiaeHHoctu [13, 14].
IIpennoxxeHHbIN KOPTEK MOJEIN UMEET BUJL

§=<I,P,C,A4,F,I,R>, (M

rne T — uenb oOydeHus; P — y4acTHUKHU MPOIlecca;
C — conepxanue o0yueHusi; 4 — cpeicTBa 00y4eHus;
F — ¢opma oOyuenus; [ — mapaMmeTpu3anusi MOACIH;
R — ymnpasnenune Mozenbro. [IpobieMHast opueHTaUS
MOJIEJIN CBSI3aHa B [IEPBYIO OYEPE/lb, C OCIEIHUMH JIBYMS
KomItoHeHTaMu. KoMIoHeHT / oTpakaeT CTeneHb HHTerpu-
POBAaHHOCTH MOZIENN O00YUYEHHS B peaibHbIN pabounii mpo-
IIECC 1 MO3BOJISIET TMOKO BapbUPOBATh MapaMeTphl HEOIpe-
JIETICHHOCTH, BBOJMMOM B TpoIiecc 00ydIeHHsI, TAKHUE KaK:
CTENEHb COOTBETCTBUSI CTPYKTYP MOJEJIBHON U peaabHOU
Cpell; JOMyCTUMOE OTKIIOHEHHE TEKYIIETo IIOMCKOBOTO TI0-
BEJICHHS OT 3TAJIOHHOTO; BBIIEJICHUE 3HAYUMOTO JUIsl KOH-
KpEeTHOH 3a1aun oxarpada u3 ob11ero KOrHUTUBHOTO Tpada
npeaMmeTHoi obmactu. KoMIoHEHT R OTpakaeT CTeleHb
MCIIOJIb30BaHMs PE3YJIbTATOB TeKyllel npodeccnoHab-
HOH JIeATEIbHOCTH B yueOHOM Tporiecce u o0ecrieynBaeT
HacTpauBaeMoe yIpaBiieHne 00paTHOH CBSI3bIO.

Ha ocHoBe Teopuu rpyObix MHOXKECTB [ 15] paspaboran
METO/] TPOOIEMHO-OPHEHTHPOBAHHOTO PAHKUPOBAHUS
cpeacts pazsurus nepconana BCOK, koTopslil no3sonser
BBIJICJINTH MTOJMHOKECTBA ITapameTpoB mMozenn (1) n nx
arpulyTOB, HanboJee 3HAYMMBbIC 7151 O0YICHUS CIIeTIHAIH-
CTOB KOHKPETHBIX KBAJTHU(PHUKAIIMOHHBIX YPOBHEM.

C ucmonb30BaHuEeM pa3paboTaHHOTO METOoa OmIpee-
JIEHBI HanboJIee 3HAYUMEBIE KOMITIETCHIINU IJIsI COTPYIHHUKOB
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BBICHIMX KBaJIM(UKAIMOHHBIX YPOBHEH, TaKue CriocOOHO-
CTH KaK: paboTaTh ¢ OOJIBIION CTENEHbI0 ABTOHOMHOCTH,
OCHOBaHHOI Ha COOCTBEHHBIX NMpodeccnoHaIbHBIX 3HA-
HUSIX, HAaBBIKax M ONBITE; paboTaTh B yCIOBHUIX HEOIIpE/ie-
JICHHOCTH W TOCTOSIHHBIX U3MEHEHHI; OBICTPO OCBAUBATH
HOBBIE TEXHOJIOTHHU U cUCTeMbI. [I0Ka3aHo, 4To s pa3Bu-
THSI 9THUX KOMIIETCHIMH HanboIee MOXO/ISIIUM SIBISICTCS
HeTpsMOe yIpaBlieHre 00ydeHrneM MepcoHaa Ha pabodeM
MecTe, 0e3 OTphIBa OT MPOU3BoICTBRA [3, 16].

C IMOMOIIBI0 MHOTOMEPHOTO INKAJIUPOBAHUA ONIPCIAC-
JIeHbI HanboJee BOCTPeOOBAHHBIE TTO/IXO/Ibl BHICOKOKBAJIH-
¢unmpoanubM nepconanom BCOK kax ¢opmbl 00yueHus
Ha pabouem mecte [17]. s JaHHBIX TOIXOM0B UMEET
OostbIlIOE 3HAUYEHKE YIpaBlICHHE 110 napameTpam [ 1 R:

— CaMOCTOSITEJIbHBIN MONUCK B MIHTEpHET;
— o0y4eHne Ha OCHOBE IOBCEAHEBHOTO OITbITAa Mpodec-

CHOHAJIBHOM JIeATEIbHOCTH;

— OOMEH 3HAHUSMH BHYTPU KOMaH/IbI.

Ha6op MeToauk ynpasJieHHsl pa3BUTHEM IePCOHAIA
BBICIIMX KBATH(UKALUOHHBIX YPOBHeii

Jia peanuzanuy BBIJEICHHBIX ITOAX0A0B O0YYCHHUS
BBICOKOKBaNMpuurpoBanHoro nepconana BCOK paspa-
60oTaH HAOOp METONMK MX WHTEIUIEKTYAIbHON MOAIepPXK-
ku. ComeprkaHue U 0COOCHHOCTH NPUMEHEHUSI METOANK
TIPOMJUTIOCTPHPOBAHBI Ha TIPHMEpE MpoIiecca Mpe1oCcTaB-
nennst UT-cepBuca (puc. 1). [IpeacraBneHHBINA TpoIIecc
peanu3anuy IpOeKTa CEPBUCA COACPKATEIBHO COOTBET-
CTByeT TpeOOBaHUSIM OTpPACIEBBIX CTaHAAPTOB [18] u
COCTOMT M3 TPEX 1TAIOB: COTNIACOBAHME, pa3paboTKa U
SKCIUTyaTalus cepBuca. Llukianueckoe MOBTOPEHUE dTa-
OB o0OecreynBacT IIaHOMEPHOE Pa3BUTHE CEpBHCa Ha
OCHOBaHHH OIIBITA HKCIUTyaTalluy ¥ HOBBIX MOTpeOHOCTEH
3aKaz4rKa.

K sTamy cornacoBanusi cepBruca OTHOCSTCS TTOAIPO-
neccel: aHanu3 npoekra (All); onpenenenue dpuHaHCco-
BEIX TpeboBaumii (PT); sckm3Hoe mpoekTupoBanue (D11);
CTPYKTypupoBaHue 3a1auu (3); BEIOOP NPUHIMITHAIBHO-
TO pemeHus u (WIN) apXUTEKTypbl, C OTOOPOM JIEeMEH-
TOB CEpBHCA U MPOCKTUPOBAHUEM HX B3aHMMOACHCTBUS
(3,); bopmanmM3anus U ONMCAHUE PELICHUS I CepPBH-
ca B KOHKPETHBIX YCIOBUsX (D3; COIIacoBaHUE MPOEKTA
(CII). PazpaboTtka (Bropoi Tarm) BKIIOYAET: IJIAaHUPOBAHHE
npoekra (I1I1); pazpaborky koHUTypauuu MO MPOEKTY
cepsuca (PplIl); crabunm3zammio npoekra cepsuca (Crll);
pasBepreiBanue cepsuca (PIT). Ha tpersem arame sxcrury-
aranyu BeImosHsroTest: MoHnTOpHHT (MK); 00cmyxuBanue
3akazunka (O3), BKIIoyaroliee BHIIOMHEHHE (QYHKINI Tpex
aunui nopnepxkku cepsuca (JI;, JI, u JI3); ynpasienue
npobiemamu (YII). Ha puc. 1, b moxa3aHbI 2IeMEHTHI paz-
pabotaHHOW OMOIMOTEKH MPOTPAMMHBIX CPE/ICTB, PEaji-
3yromue Habop METOJHK YNPABICHUS Pa3BUTHEM IIEPCO-
HaJla BBICHIMX KBaJIM(UKAIIMOHHBIX YPOBHEI: MOUCKOBAS
cuctema (IIC), momensHas cuctema (MC) u nuanoronas
cnpaBoynas cucrema (CC). Ha puc. 1, b 3e1eHbIM [[BETOM
BBIJICJICHBI TPYIIIBI MOJIPOIECCOB, MPETEPIEBUINX H3Me-
HEHUSI B CUITy IPUMEHEHHS Pa3padOTaHHBIX IPOTPAMMHBIX
cpenctB. Ha nepBoM sTare yMeHbIIAeTCs! KOJINYECTBO UTE-
pauwmii N npoexruposanus (N; > N,). Ha Bropom sTare
mporeccsl Ppll u CtIl 00benuHSIOTCS B SIUHBIH IIPOIIECC

MOJICJIBHOI pa3pabotku mpoekra cepsuca (MPpll), a Ha
TpeTbeM — o0benuHsAeTCs (PyHKIMOHAI mpoueccos JI; u
JI, B enunslii nponecce JI;_,.

[TepBast MeToauKka obecreunBacT MOHUTOPHHT TEKY-
el aKTUBHOCTH COTPYIHHKA B ceTH MHTEpHET U mpemno-
CTaBICT €My PEKOMCHIAINH TI0 YIIYUIICHHIO CTPaTeTHI
nH(GOPMAIIMOHHOTO TIOMCKa. MeTonnka peann3oBaHa Ha
OCHOBE METOIOB MAalIMHHOTO OOydYeHHs M BKIIFOYAET: Ha-
OOpBI CrieHapueB MOBEICHNS COTPYIHUKA B HH(POPMAIIHOH-
HOM IIOHMCKe; 000CHOBAHUE U MPOrPAMMHYIO PEaM3aIHio
aHaJM3a TeM MHPOPMAIIMOHHOTO MOMCKA B Ka)JIOM Clie-
HapHM Ha OCHOBE MOJIEIIM TEMaTHUECKOTO MOCINPOBAHHS
¢ anauTHBHOMN perymspusarueit (Additive regularization
of topic models, ARTM); METpUKH OLIEHKH CJIBUTA TEMBI
MH(OPMAIIMOHHOTO TIOMCKA, BBITOIHIEMOTO COTPY/IHHKOM,
oT 0a30BOTr0O ypOBHS, TaKHE KaK KOT€PEHTHOCTb M CTPYK-
Typa sapa. [locnenoBarenbHOCT 00PaOOTKH TEKCTOBBIX
JTAHHBIX, IIPOCMATPUBACMBIX COTPYIHUKOM B X0/€ HH(OP-
MAI[HOHHOTO TTOMCKA, B COOTBETCTBUHU C pa3paboTaHHOMH
METOIUKOH, TPEICTaBIICHA Ha PHC. 2.

Mertoamka IpUMEHSIETCS Ha 3Tale COITaCOBAHUSA Cep-
Buca (puc. 1, a) u peaausyeTcs BBEICHUEM CIICIIHATIFHOTO
xommonenTa I1C (puc. 1, b). JlaHHBII KOMIOHEHT Ipeno-
CTaBJISIET CEPBUC-HUHKEHEPY, OCYIIECTBISIOIEMY ICKU3HOE
MIPOCKTHPOBAaHUE OyAyIIEro cepBHca, PEKOMEHIAINH I10
MHTEPHET-TIONCKY, C(POPMUPOBAHHbIE Ha ONBITE Hanboee
3¢ PEKTUBHBIX COTPYIHHUKOB, a TAKXKE CEPBUC-UHKCHEPY U
€ro pPyKOBOJUTENIO JOCTYIN K JJAaHHBIM 00 OOIIMX METpH-
KaX OTKJIOHCHHS MTOMCKOBOW aKTHBHOCTH COTPYIHUKOB
oT TpedyeMoll mpeaMeTHOH obnactu. Takoe HempsMoe
yIpaBlieHHE, C OTHOW CTOPOHBI, COXPAHSIET CAMOCTOSITEIb-
HOCTB COTPYIHHKA B BEIOOPE CTPATErny MOMCKA, a C IPyTOit
CTOPOHBI, IEMOHCTPHPYET COTPYAHUKY YPOBEHB d(h(heKTHB-
HOCTH €ro MOMCKOBOM CTpaTeruu, 4To MO3BOJISET, B UTOTE,
COKpATUTh KOJMYECTBO UTEPALMA TIPH ICKHU3HOM MPOEK-
TUpOBaHUU. MICII0IB30BaHHBIN OAXO/ 3aKIII0YAETCA B CO-
KpaleHnn o0beMa MpOCTPAHCTBA BO3MOXKHBIX PEIICHUH
IIPU COXPAHEHHH JUIS COTPYIHHUKA CBOOO/IBI TEXHUYECKOTO
TBOPYECTBA ITPU MX ITOUCKE.

Bropas meronuka 6asupyercst Ha opraHn3anuu o0yye-
HUSI TIEPCOHAIa HACTPOIKE CeTeBOI HHPpacTpyKTyphl. [1pn
9TOM OOy4YeHHE MPOU3BOIUTCS MPHU PEIICHUH PEalIbHBIX
TIPOU3BOJICTBCHHBIX 3a/1a4 C MICTIONIF30BaHUEM CIICIIHAIIN-
3UPOBAHHOM MOJIEJIBHON CPEibl, MAKCUMAJIbHO COOTBET-
CTBYIOIIEH peanbHOi padoueii cpexne (puc. 3).

Meroauka peann3oBaHa ¢ IIOMOIIBIO HCIOJIb30BaAHHS
nporpamMMHoOTo Komriekca MC Ha aTare pa3paboTku cep-
Buca (puc. 1, b), 94T0o 1M03BOJSCT OOBESAMHUTE dTarbl Ppll
u CrtIl B egunbiit 3ran MPpll 6e3 motepu kaduecTBa u ¢
COKpallleHHeM BpeMeHH pa3paboTku. B pesynbrare cokpa-
IaeTcst BpeMs Ha pa3paboTKy ceTeBoi KOH(UTYpanuu u
obecrieunBaeTcs MOBBIICHNE KBATH(HUKAIMHI TIEpcoHaa 3a
cueT HepopMaTbHOTO 00YYCHHUS Ha OCHOBE ITIOBCEIHEBHOTO
OTIBITa TIPOECCHOHANFHON ACATEIIEHOCTH.

TpeTbs MeTomuKa TpeanoiaracT IpUMEHEHNE aBTOMa-
TH3upoBaHHO nuanorosoit CC st oTBeTa Ha MpodeccH-
OHAJIbHBIE BOTIPOCHI COTPYAHUKOB. CHCTEMa arperupyer
B cebe mH(pOpMaIMIO0 U3 TEXHUYECKOW JOKYMEHTAI[UU Ha
00CITy)KMBaeMbIe CUCTEMBI, a TAKXKE IKCIEPTHYIO UHDOP-
MalHio, TOJIYYeHHYI0 OT Hanbosee KOMIIETEHTHBIX TeX-
HUYECKUX CHEeIHNalnCcTOB. [l MOCTPOCHUS CUCTEMBI B
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Puc. 1. TunoBasi cxema peanu3anuu mnporecca npenocrasienus [T-cepsuca (a) U ee MOAU(UKALIUS C HCIIOIb30BAHHEM

pa3paboTanHbIX MeTOAMK (D)

Fig. 1. Typical scheme of implementation of the process of providing IT service (a) and its modification using the developed

techniques (b)

[Tonmyuenue
Web-cTpanuir

Vnanenue IpenBapurenbHas Konsepranus B hopmar DOpMHUPOBAHUE MATPHIIBI
pa3sMeTKu 00paboTKa Vowpal Wabbit TPUHAICKHOCTH K TEME

Puc. 2. IlocnenoBaTeIbHOCTh 00PaOOTKN TEKCTOBBIX JAHHBIX TIPH MOHUTOPHHTE TEKYyIeH aKTHBHOCTH COTPYAHUKA B ceTn MHTepHeT

Fig. 2. The sequence of processing text data during monitoring the current activity of an employee on the Internet
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>| Konrposnep ‘
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Cpena pazpaboTku

Puc. 3. ApxutekTypa IporpaMMHOTO KOMIUIEKCa IS
He(hopMaTbHOTO 00yUYeHHUS IEPCOHANTA HACTPOMKE CETEBOI
UHPPACTPYKTYPBI
Fig. 3. Architecture of the software package for informal
training of personnel for configuring the network infrastructure

paboTe mpruMeHeHbI MeTo bl (hopMaTbHOTO [19] 1 pensiu-
OoHHOTO [20] KOHIIENTYaJIbHBIX aHAJIN30B, HA OCHOBE KOTO-
PBIX MOCTPOCHA KOHICIITYya/IbHasd pEHICTKA, ONMMChIBArOIIast
BCIO ITPEAMETHYI0 00J1acTh, B KoTopoii padoraer BCOK, ¢
Y4eTOM BECOB OTHOHIICHUH Mex1y noHstusimu. Ha Gasze
TAKOH PEIICTKH OCYIIECTBICHO yIpaBieH1e paboTol aua-
norosoii CC, koTopast MHTErpupoBaHa ¢ HHPOPMAIHOH-
HOU cucTeMoi TexHmueckor momaepkku (Service Desk).
[IpuHIIMNIIaTBHAS APXUTEKTYPa KOMIIOHEHTA JHAIOTOBOM
CHCTEMBI IPEACTaBICHA Ha pHC. 4.

MertouKa HCIIOTB3YETCS Ha 3TaTe IKCIUTyaTalluu cep-
BHCA ITOCPEICTBOM BBeZieHNs nuanoroBoir CC B BHzE ABYX
MOJYJEH: JUAIOTOBOTO U MpeaoopadoTku. Momynb mpe-
00paboTKH, HA OCHOBAaHWHU aHANIM3a BXOSIIEro olOparie-
HUSI B CITY’KOY TEXHUYECKON MOAJEPIKKH, MPEIOCTABISET
CEpBUC-UHKEHEPY PEKOMEHIOBAaHHbIE CTaTbU TEXHUYECKOU
JOKyMEHTAIMU U MHCTPYKLUH, MOJIE3HbIC AJIs1 00paboTKH
3as1BKH. JTO TIO3BOJISIET CEPBUC-MHKEHEPY BBIJIEINUTD U3 00-
1Iero KOTHUTHBHOTO rpada rmpeaMeTHoi odnactu noarpad,
COOTBETCTBYIOMINI HHPOPMAIIAN, HANOOJIee 3HAYMMON JIIST
peIICHNST KOHKPETHOU TIPOOIEMBI, U TEM CaMBIM COKPAaTUTh
BpeMst 00pabOTKH 3asSBKH.

K nuanorosomy mMozyimio

baza 3nanmit

Monynb npenoopadboTku

Monynb pemeTku

Pemaromuii Mogyns

O0paboTunK TeKCTa

K cucreme Service Desk

Puc. 4. IlpuHnunuanpHas apXUTEeKTypa KOMIOHEHTa
JIUAJIOTOBOM CIIPaBOYHOM CHCTEMBbI

Fig. 4. Basic architecture of the dialog system component

IIporpammHuas peaju3anus pa3spadoTaHHOIO
Ha0opa MeToIMK

[TepBas MeToMKa peai30BaHa B BUE CPECTBA HHTEI-
JICKTYaJIbHOTO MOHUTOPHHTA 3PPEKTUBHOCTH MEPCOHAIIA
Ha OCHOBE y4eTa ero akTUBHOCTH B ceTd VlHTepHeT, npen-
Ha3HA4YEHHOTO JUIS YIIPABJICHHs Pa3BUTHEM CEPBHC-HHKE-
HepoB. B nporiecce paboThl cepBHUC-HHXEHEP HCIIOJIB3YET
JIOCTYTI K pecypcam ceTi IHTepHeT uepe3 KopropaTHBHYIO
CeTh JJIs IIOUCKA HeOOXOMMO HH(POPMAIIMH MO TEKYLIUM
pabounM npoekraM. OTMETHM, YTO JOCTYI HE OrPaHUYCH
TeMaTHdeckuMu GuiIbTpamMu. Cpeau cepBUC-HHKESHEPOB
BEIOMpaeTcs peepeHTHBIN CepBUC-HHKEHEP — COTPYI-
HHK, Ha OCHOBAHHH ITOBE/ICHUS KOTOPOTO IIPH ITOUCKE HH-
(hopmaruu B cetu IHTEpHET CTPOUTCS PO TeMbI. BEIOOD
COTPY/IHHKA OCYIIECTBIISICTCS] PYKOBOAMUTEIIEM 110 IIPHU3HA-
KaM, CBSI3aHHBIM € 3P ()EKTHBHOCTHIO ero paboThl, COOIIO-
JICHHEM CPOKOB, KBaJ(UKaIMeil U T. 1.

PykoBoxuTesb oTJea cepBHCa MOXKET YIPaBIsATh
MPOrpaMMHBIM CPEACTBOM M IOJy4aTh MHPOPMALHIO O
XapaxTepe IOMCKOBOTO IOBEIeHHs COTpYyIHUKOB. Ha oc-
HOBAaHUHM ITUX JaHHBIX PYKOBOIHTEIb aBTOMATH3UPOBAHO
(dbopMupyeT peKOMEHIALUH 110 TOUCKOBOMY ITOBEACHHIO
JUIsl pa3BUBAIOLIETOCS CEPBUC-UHKEHEpa OT/ella CePBU-

O06paboTKa TEKCTOB €]
UsBnevenne g Ouncrka g IIpenobpaboTkag )
TEeKCTa caiita _: pa3MeTKi :j TeKCTa
bubnuoreka bubnuoreka bubnnorexa
request Beautiful soup Clips_pattern O6paboTKa TEKCTOB 3]
\H g C: HOCTpO}fITSJ‘le
O6paboTunk gogenen
€3yJIETaTOB MOJTHOTEKA
VW koHBepTop pesy. —O— BigA rt:z
] a5 ] £ ]
P ~ . Monaynb TTouroBsrit
Src())l)_(J)I/ DcepBep 5 I'maBHEI MOYITH PBJ —O OTYETOB o) cepsep
=4 C:

Puc. 5. TIporpaMMHast apXUTEKTypa Cpe/icTBa MOHUTOPUHIA TEKYIIEH aKTUBHOCTH COTpY/IHUKA B ceTu IHTepHeT

Fig. 5. Software architecture for monitoring the employee’s current activity on the Internet
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ca (cepBHC-HHXEHEPA, JJIsI KOTOPOTO OCYIIECTBIsETCS
yIpaBlIeHHE pa3BUTHEM). PEeKOMEHIAIMH TIPE/ICTaBIISIOT
co0o0ii mepedyeHp TeM IPOCMOTPEHHBIX PECYpPCOB C OT-
METKOH CTENEeHN OTINYHUS OT PeEepPEHTHBIX U IepeUCHb
pexomennoBanHbix Uniform Resource Locator (URL) mo
aKTyaJIbHBIM TEMaM.

[TporpamMMmHas apXUTEKTypa CpEACTBa MPEACTaBICHA
Ha TuarpaMmme KOMIoHeHToB (puc. 5). [IpoTokomupoBanne
paboThl OCYIIECTBICHO C IMOMOINBIO ProXy-cepaepa
«SQUID». Moayns 00pabOTKH TEKCTOB BBITIOTHSIET U3-
BJICUCHHE TEKCTOB PECYPCOB C UCIOJIb30BaHHEM OnOIH-
oTeku requests Juis Python, ouncTky pasmerku ot Teros,
CKPHIITOB ¥ CITy)K€OHOW MH(pOPMALINH C TOMOIIBI0 OHOITH-
orexu Beautiful Soup, nmpeaBapuTesbHYIO JMHIBHCTHYE-
CKyI0 00paboTky ¢ moMoinpro oubimorek Clips pattern.
CeIpble TaHHBIC [UIS MTOCTEAYIOMmEH 00pabOTKH XpaHsITCs
B opmare Vowpal Wabbit (VW), KoHBEepTalInIO B KOTOPBIi
OCYIIECTBISIET CHEIUATbHBIA MOJYJIb, BBITTOIHIIOIINH
MTOCTPOCHUE MOjiesiel Ha ocHOBe OnbmmoTexn BigARTM.
Jlnst XpaHeHus TaHHBIX HCIIONB3YeTCs pesinnoHHas 0aza
nauabeix (PBJ]). Moxyns 06paboTdnka pe3ynbTaToB Mpo-
BOJIUT MOJATOTOBKY HAHHBIX IJISA q)OpMI/IpOBaHI/IH OTYCTOB.
Moyiib OTYETOB MO3BOJISIET PYKOBOIUTEIIO IIPOCMOTPETH,
OTPEAaKTUPOBATh, YTBEPAUTH U pPa30CjiaTb OTUCTHI IJId
Ka)KJIOr0 MH)KEHEpa OT/IesIa CepBHCa.

[IporpaMmHOE HCTIONHEHUE BTOPOI METOIMKH Pean3o-
BAHO B BUJIE CPEJICTBA pa3padOTKU CETEBBIX KOH(PHUTYpalui
B CMICIMAIM3MPOBAHHON MOAEIBHON MPOrPaMMHOM cperie.
CoTpyIHUK MOXET CO31aTh, MOIU(PHUIMPOBATH, KOITUPO-
BaTh, yAAJINTh BUPTYAIbHYIO HHPPACTPYKTYpY, TPOBECTH

TECTUPOBaHHUE HHPPACTPYKTYPBI IO JOCTHKUMOCTH Y3JI0B
U CEpBHUCOB C IIOMOIILbI0 HA0Opa TECTOB, MOJIYYHTh OTUET
0 TECTHUPOBAHWU M UCIPABUTH OMINOKU. DTO MO3BOJSIET
CepBHC-UHXKEHEPY paboTarh B 0€30MaCHOM, C TOYKN 3PCHUS
PHCKOB OIIMOOK, CpeJie U UTEPATUBHO NOCTUTATh Tpelye-
MBI pe3ynbrar. [0TOBYIO M OTJIQKSHHYIO KOH(QHIYpaLHIo
MOXKHO 9KCIOPTHPOBATh M IepeaTh Ha 000pyaOBaHUE
3aKa3yMKa B PyYHOM WIIU II0JTyaBTOMATHYECKOM PEXHME.
[IporpaMmHas apxuTeKTypa cpelcTBa pa3padoTKH ce-
TEBBIX KOH(MUTYpAIUil B MOJICIIBHON cperie MpecTaBiIeHa
Ha uarpaMMe KOMIOHEHTOB (puc. 6). Momyib MPOEKTHPO-
BaHMSI [TO3BOJISIET JI0OABUTH U3 OMOIMOTEKH MOJIEIN KOM-
MYHHKAIHOHHBIX H IIEIEBBIX YCTPOUCTB, HACTPOUTH CBSI3b
MEXJly HUMH, PaclpenelnuTh aJpecHoe MpOCTPaHCTBO,
yKa3aTh HE0OXOJMMBIE CeTeBbIe cepBUCH. Konurypanus
CETEBBIX COCIMHEHHUH MOCTpOEHa ¢ nmomolbio Linux
network namespaces (netns) u HHOPACTPYKTYPHI BHPTY-
apHBIX MalnuH (BM). Moxyne TecTHpoBaHHS O3BOJISCT
OCYIIECTBHUTH IIPOBEPKY IOCTHKUMOCTH CEPBHCOB U Y3JIOB
U [I0JTy4YaTh OTYETHI O IIPOBEPKEe KOHPUTYpaLHU. DKCIIOPT
KOH(QUTYpaluu MPOUCXOAHUT CIIELUATbHEIM MOAYJIEM B
¢dopmare eXtensible Markup Language (XML). I1pu xpa-
HEHUH KOH(UTypaluii IpeyCMOTPEHO BEPCHOHUPOBAHHE.
Eciin 93T0 BO3MOXXHO U 11e51ec000pa3Ho, KOH(PUTYpaius
MOXKET OBITH IEepeHeceHa Ha HHPPACTPYKTYpy 3aKa3uuKa
aBTOMATHU3UPOBaHO. [l 3TOro MOyib MepeHoca coeu-
HSIETCS ¢ MOJYJICM-areHTOM B CETH 3aKa3uhKa, KOTOPbIil
KOH(UTYpUPYET LeseBble yeTporcTBa. OTMETHM, YTO MOJI-
HOCTBIO aBTOMaTHYECKHUI NEPEHOC KOH(DUTYpaLuK He Beer-
J1a BOBMOXKCH M3-32 OTPAaHUYCHHH LENEBbIX YCTPOUCTB U

MogenpHblit MOAYIB

z ]
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Puc. 6. ApxutekTypa cpencTa pa3padOTKH CETEBbIX KOH(DUTYpauii B MOJETBHOH cpeze

Fig. 6. Architecture of the network configuration development tool in the model environment

132

Hay4HO-TexHn4eckunii BECTHUK MHPOPMALUMOHHBLIX TEXHOIOMMIA, MEXaHMKN 1 onTukn, 2022, Tom 22, N2 1
Scientific and Technical Journal of Information Technologies, Mechanics and Optics, 2022, vol. 22, no 1



A.[l. BepecHes

TIOJIMTHK OE30ITaCHOCTH 3aKazunKka. KOMMyHUKAIS MEXITY
KOHTPOJIEPOM U KOH(PUT'YPAIIMOHHBIM areHTOM OCYIIECT-
BIISIETCSI C MCIIOJIb30BaHUEM 3alUIEHHOT0 KaHaa Virtual
Private Network (VPN).

[IporpammMHas peanuzanus TpeTbe METOAWKH TIpeli-
CTaBIsICT COOOH aBTOMAaTH3MPOBAHHYIO THAJIOTOBYIO CH-
CTeMy Ul OTBETa Ha NMpOo(ecCHOHATIbHBIE BOIPOCHI CO-
TPYAHHUKOB. DTa cHcTeMa MpeJHa3HaueHa ISl Pa3BUTHS
COTPYAHHMKA TEXHUYECKOW MOJAAECPKKU U arperupyer B
cebe nHpOpMAITUIO U3 TEXHUIECKOW JOKYMEHTAIUU Ha
00CITy)KMBaeMbI€ CUCTEMBbI, a TAKKe KCIEPTHYI0 HH(POP-
MallIo, TIOJIy4eHHYIO OT Han0oJee KOMIETEHTHBIX TEXHH-
YEeCKHX CIELUalCTOB. Bxozsiie oOpalieHus: KINEeHTOB
00pabarbIBalOTCsl CUCTEMOW, U COTPYIHHUK IOJIy4aeT B
JIOTIOJTHEHUE K COOOIIEHHUIO U €r0 CTaHAapTHOW aTrpuoy-
LUK KJIacCH(UKANIO ¥ PEKOMEHIOBaHHBIC MaTepHAITBl 13
0a3bl 3HaHWH, TO3BOJISIONINE OBICTpEE pa3pemnTh oopa-
IICHUE U MOBBICUTh KBATH()UKAIIMIO COTPYIHUKA 32 CUET
o0yuenusi. [1on1roToBKy TaHHBIX AJs1 paOOThI JHAI0TOBOH
CC ocymecTBISeT SKCIEPT, 3a7a4a KOTOPOTO CBOAUTCS K
COCTABJICHUIO U aKTyaJIN3aliui KPOCC-TAOIHIIBL.

[IporpammHas apXUTEKTypa CUCTEMbI TOKa3aHa Ha Jiu-
arpaMMe KOMITOHEHTOB (puc. 7). Paboty ¢ kpocc-rabdimia-
MU, BKJIIOYas GOPMUPOBAHUE KOHIETITYAJIbHON PELISTKH
MIpEeMETHON 00JaCTH, MOAJIEPKUBAET MOJYJIb PEIICTKH.
XpaHeHUe JTaHHBIX O BBIAEICHHBIX (DOPMAIEHBIX KOHIIETI-
Tax ¥ UX CBS3b CO CTaThsIMHU 0a3bl 3HAHWH pEaIN30BaHO
B Buge NoSQL 6a3er MongoDB. Bxopsimue obparmieHus
KJIMEHTOB PETHCTpUpYIOTCA B cucteme Service Desk.
3ampoc KireHTa 00pabaTeIBacTCS MOIYIIEM OU3HEC-JIOTH-
KM, KOTOPBIH BBI3BIBACT SI3BIKOBOM MOIYJIb JJIS BBIJCTICHUS
Habopa CIIOB I TIOWCKa HanboJee MOAXOASIIEro Gpop-
MaJIbHOTO KOHLIENITA U, KaK CIEACTBUE, CITHCKA aKTyaJIbHBIX
JUTst poOiembl cTarel 0a3el 3HaHMA. B3anmojeiicTeue ¢
COTPYIHUKOM TEXHUYECKOU MOJJEPIKKU Peasn30BaHO B

i

Monyine $:|
perucrpanuu

COOBITHI
ServiceDesk

il

b

DcKaTMpOBaHHbBII

BH/JIC 4aT-00Ta, peaJu30BaHHOIO KaK 4acTh MHTepdeiica
Service Desk cucrembl. BmecTe ¢ OmoBeleHreM 0 BXO-
JIeM oOpalleHuu 4aT-00T cpa3y pEKOMEHIYET TEMY U
Ha0Op CCHUIOK B Oa3e 3HAHHU.

B kauecTBe minmocTpayuy GU3NIESCKOTO pa3MEIICHIUs
KOMIIOHCHTOB CHCTEM IIPUBEJICHA TUarpaMMa pa3MeIIeHuUs
s guanoroBoit CC (puc. 8). Bee KoMITOHEHTHI pa3BepHy-
THI B BUPTYaJILHOM OKPYXCHUH U B3aHMOJICHCTBYIOT Yepes
cranaapteii HTTP. D10 mo3BosseT mpu He0OX0UMOCTH
MacHITadupoBaTh CUCTEMY U PEalIi30BaTh HE3aBUCHMOCTh
OT KOHKPETHOI anmnaparHoii miar¢opmsl. JlaHHbIH 1101X0
MIPUMEHSIETCA B IPOTPaMMHBIX peanu3anusax Metoauk [1C
u MC.

IKCNepUMEHTAIbHAsA OlleHKA Y (PeKTUBHOCTH
pa3padoTaHHOro Habopa MeTOAUK Ha MpUMepe
pa3BuTHsA cepBUC-UH:KeHepoB KOHKpeTHOH BCOK

Orenka 3h(HheKTHBHOCTH pa3pabOTaHHOrO Habopa Me-
TOAUK BBITIOJIHEHA HA IPUMEPEC PA3BUTHA CEPBUC-UHIKCHC-
poB peanbpHoit BCOK, 0cHOBHOIT 00/1aCThIO JICSITEIBHOCTH
KOTOPOH SIBJISIETCS IPEOCTABICHNE CEPBUCOB KOpIIOpa-
TUBHOU mevatu U ynpasienus [T-undpactpykrypoii 3a-
Ka34MKOB.

DKCTIepUMEHTAJIbHAS OLIEHKA ITPOBE/ICHA HA OCHOBAHUH
JAaHHBIX 32 YEThIpe Mecsua. BeimonHeH aHanu3 paboTs
KOJUTSKTHBA U3 9 cepBUC-HHkKeHepoB. O0IIee KOMMIeCcTBO
3asBOK 32 BRIOPAHHBIH MepHO cocTaBmIo 2948 mT. 3asBKu
MMEJH CIICAYIOIINE aTpUOYTHI: THIT 3aBKH, CPOKH 00padoT-
KM, KOJIMYECTBO MPUBJICYCHHBIX COTPYAHUKOB, TOJXKHOCTH
COTPY/IHUKOB U KOJIMYECTBO MTEpAIMii 1O 3asBKE 10 €
3aKpBITHUA.

B xauectBe nokazareneii 23 hexTHBHOCTH HCIIOJIB30Ba-
HBbI Ki1roueBble nokasarenu (KPI), TpagunnoHHo pexoMeH-
nyemble B Metozoioruu ITIL aiist orieHKn paboThl CIry kOB
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Puc. 7. [IporpaMmHas apXUTeKTypa JUaJoroBOM CIpaBOYHON CUCTEMBI

Fig. 7. Software architecture of the dialog system
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Fig. 8. Installation diagram for the dialog system

KJIMEHTCKOTO CEPBHCA U CBA3aHHBIE C KBATU(pHUKALNECH U
opranmsaieit oopadoTku 3assBok (Taom. 1).

Jlisl OLleHKH TIPOBEPEH aHaJU3 Pe3yJbTaToB paboThI
oTJea CepBUCA MOCIC BHEAPECHUS CHCTEM, pealn3ylo-
KX pa3paboTaHHBIE METONUKHU. Pe3ynbraTbl IpUBeIeHbI
B Tabn. 2. B kauectBe pe)epeHTHBIX 3HAUYCHHUH HCIIOJIb-
30BaHbl YCPEIHEHHBIC JaHHBIE 3a OIUH MPEAbLTYLIHH rof,
B TeueHune kortoporo 3HaueHust KPI npaktuuecku He Me-
HSUTUCD.

W3 Tabi. 2 BUIHO, YTO MO BCEM HCITONIB30BaHHBIM KPI
Ha0oaeTCsl 3HAYUTENBHOE YIIyqIlIeHHE TToKa3aTemneil.
[TpuMeHeHNEe PENTOKEHHBIX METOIUK MHTEIIICKTYaIn-
3alliM YIPABJICHHUs Pa3BUTHEM MEPCOHANA BBICOKOTEXHO-
JIOTUYHBIX CEPBUC-OPUEHTUPOBAHHBIX KOMIIAaHUH U pe-
ATU3YIOMMX UX MPOTPAMMHBIX KOMIIJIEKCOB MO3BOJIHMIO
TOBBICUTB 3((PEKTUBHOCTH pabOTHI CEPBUC-UHKEHEPOB T10

KJTFOYEBBIM TOKazaressiM oT 31 10 54 %. Ot pe3ynbrarsl
IPaBOMEPHO CBS3aTh ¢ Pa3BUTHEM JINYHOCTHBIX U IIpodec-
CHOHAJIbHBIX KaueCTB COTPYIHHKOB OT/IENIa CEpPBHCA.

J1J1s1 TOTIONTHUTENTLHOTO MOATBEPXKACHUS (D (HEKTUBHO-
CTH MPEJIOAKEHHBIX METOIUK BBINOJHEH aHAJIU3 PA3BUTHS
NepcoHaja OT/eJIa CePBUCA MO OTJCNIBHBIM COTPYIHHKAM.
JU1s KaX/10ro cepBUC-UHKEHEPA ONPEEICHO KOTUUECTBO
CaMOCTOSITEIIbHO 3aKPBITHIX COTPYIHUKOM 3asBOK Ha 00-
CIy’)KUBaHME 10 OTHOMICHHUIO K O0IIEeMy KOJIMUYECTBY Ha-
MIPaBJICHHBIX €My 3asBOK. B Tabmn. 3 mpuBeneHs! ycpeHeH-
HBIC JJAaHHBIE 32 YETBIPE MecCsAIIa.

W3 npencTaBieHHBIX SKCHEPUMEHTAIBHBIX TaHHBIX
BUJHO YBEIMUYCHHE AMANa30HAa TEXHUUECKHX 3aj]ad, pe-
IIa€MbIX OTJCIBHBIM CIICIIUAINCTOM. 3HAUUTENbHBIN POCT
JIMYHBIX TTOKa3aTeel BBIABIICH [T 3aBOK, OTHOCSIINXCS
K HaCTpPOMKaM KOMIIBIOTEPHBIX CETEH U CETEBBIX CEPBU-

Tabnuya 1. Knrouesbie nokazarenu (KPI), mcronb30BaHHBIE IUTS OLIEHKH 3(PEKTUBHOCTH METOIHK

Table 1. Key performance indicators (KPIs) used to evaluate the effectiveness of methods

ITokazarens

Copeprkanue 1 BIUSIOUINE OKA3aTeNN

Cpennee Bpemsi 00pabOTKH 3asBKU

CpenHee BpeMms, 3aTpadynBaeMoe Ha 00paboTKy 3asiBKM. Ha moxasarens oka3bIBaeT BIMSHHE
YPOBEHb KBaIU(UKAIIMU HH)KEHEepa, 3HAHUE CEPBUCA, JOCTYI K HHPOPMAIHOHHO-CIIPABOYHON
nHpopMay, 3pGEeKTUBHOCTE KOMMYHUKAIUH BHYTPH IIPOSKTHOI KOMaH/IbI

Jlonst 3as1BOK, pa3pelIeHHbIX Ha Tep-
BOM YpPOBHE HOJICPKKA

Jlonst 3asBOK, 00pabOTaHHBIX Oe3 MPUBICYECHHUS 00JIee KOMIETEHTHBIX CHENNAINCTOB HITH
TIPOEKTHBIX KOMAH]I, TT0 OTHOIIIEHHIO K 00IIeMy YHCITy 3asBOK. Ha mokasarens BIMseT ypoBeHb
KBaIM(UKAINH IIEPCOHAIA, €r0 CIIOCOOHOCTE IIPHHIMATh KBATH(HUIINPOBAHHEBIEC PEIICHUS 1
JIOKaJIM30BaTh IIPUINHY MPOOIEMBI

Jlonst HeynauHBIX M3MEHEHHI OT 00-
IIEro YMCIIa BHOCUMBIX H3MEHEHUI

Jlons n3MeHeHnit B KOHQUTYpaIio CepBHCca 3aKOHYHMIIACH HeyAauel ¢ IepBoro pasa (He Obun
BBIIIOJIHEHBI, IPUBENHU K noTepe (GyHKInoHanbHOCTH). Ha nmapaMeTp oka3blBacT BIUSHUE
Ka4eCTBO MOATOTOBKU N3MCHCHUH, TECTUPOBAHHE, KBAIH(UKALHS IEpCOHAa

COOTHOILIIEHUE 3aIlJIAHUPOBAHHBIX U
peanbHBIX CPOKOB MPOESKTA

OTCTyHHeHI/IC OT 3aIllJTAaHUPOBaHHBIX CPOKOB pa3p360TKI/I " BHECAPCHUS CEPBHUCOB

[TpoueHT MpOBaTIEHHBIX TECTHPOBA-
HUH Ha cIady ycIryT

Kaxkoii mporieHT cepBHCOB OBIT BO3BpAIIeH HA JOPaOOTKY 3aKa34MKOM IIIH HHTETPAaTOPOM B
pe3yabTaTe IPOBECHNUS TECTHPOBAHMS Ha HHPPACTPYKType 3aKa3uiKa
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Ta6auya 2. VI3mMenenre cpeiHUX 3HaYeHHUH KiroueBbix nokasareneit (KPI) npu npumenennn pazpadoranHoro Habopa METOANK

Table 2. Changing the average values of key performance indicators (KPIs) using the developed set of methods

[T — ITeproy HAOMIOAEHHSI, MECSILIBI Cpennee Mamererue
ITokasarens 3HAQUYCHUC 0
3HAYEHUS 1 ) 3 4 KPI, %
3a 4eThIpe Mecsina
Cpennee Bpemst 06paboTku | 24924 vun |29 12mvuH | 1u48 muH | 1 w30 Mun | 1 9 6 MuH 1 4 39 Mun 31
3asBKU
Jlomns 3asBOK, pa3penIeHHbIX 0,31 0,35 0,39 0,52 0,67 0,48 54
Ha MEPBOM ypOBHE MOA-
JIePIKKI
Jlonst HEynayHBIX U3MEHe- 0,39 0,31 0,27 0,11 0,09 0,19 51
HUIl OT O0IIETo YKciIa BHO-
CHUMBIX U3MEHEHUI
CooTHOIIEHUE 3arlJIaHUPO- 0,7 0,7 0,79 0,93 1,4 0,95 35
BaHHBIX M PEAIBHBIX CPOKOB
MIPOEKTa
Umcno He TPOHAEHHBIX TeC- 30 29 18 16 9 18 40
THPOBaHMUHN HA CHAYy YCIYT,
%
Tabauya 3. J1oms caMOCTOATENBHO 3aKPBITHIX CEPBUC-MHKEHEPAMH 3asiBOK, %o
Table 3. Share of applications closed by service engineers independently, %
Ilepuon HaGIrOMCHUSI, MECSIICB
Tun 3asBku VYBenuuenue
1 2 3 4
HewucnpaBHocTh nevararonieil TEXHUKU 80 81 84 84 4
HewncmpaBHOCTE KOMITBIOTEPA 35 50 64 72 37
HewucnpaBHocTs ceti 20 29 55 65 45
Hewncmnpasrocts cuctemHuoro cepsuca (CYB u T 1.) 10 17 34 40 30
Hactpoiika cereBoii neuatu 60 67 70 71 11
Hactpoiika koMmmbroTepa 35 38 43 47 12
Hactpoiika cetn 20 30 38 48 28
Hacrpoiika cuctemuoro cepsuca (CYB[ u T. 11.) 5 18 39 44 39
VnaneHHass KOHCYJIBTANHUS 110 MTEYaTAOMICH TEXHUKE 80 81 84 85 5
VnaneHHast KOHCYJIBTAIMS 10 KOMITBIOTEPHON TEXHUKE 35 35 38 40 5
VnaneHHas KOHCYIBTALUS 110 CETEBBIM HACTpOKaM 20 34 43 49 29
VraneHHas KOHCYIbTalUs [10 CUCTEMHBIM CEpBUCAM 10 21 29 44 34

COB, MOCKOJIbKY ATO HalpaBlIeHHE HA MOMEHT BHEIPEHHS
npeIaraeMblX METOJUK OBLIO JIJIsl CEPBUC-UHIKEHEPOB
HOBBIM, T. €. TAKUM, B KOTOPOM OHH M3HAYAJIbHO HE UMEIIN
JIOCTaTOYHOro OnbITa. OTMETHM, YTO IEPEUUCICHHBIC 3a-
Jla4y OTIIMYAIOTCS IPEAMETHOH 00J1acThIO, criennUKoON 1
HEO0OXOAMMOCTBIO MCIIOJIB30BaHUS HE TOJBKO MPOdeccHo-
HaJIbHBIX, HO M JIMYHBIX KAYECTB, UTO €Ile pa3 MOATBEPKIa-
eT 2 PEKTHBHOCTH pa3padOTaHHON METONUKH.

3akJjoueHne

B pabore paccMmoTrpena npodiieMa ynpasieHUs pa3BU-
THEM TIepCOHalIa BEICOKOTEXHOJIOTHYHBIX CEPBHC-OPHEH-
THUPOBAaHHBIX KomraHui. [TokazaHo, 4To cyuiecTByromue
MTOJIXO/IbI K YIPABJICHHUIO Pa3BUTHEM IMEpcoHaja CIIOXK-
HO aJanTUPYIOTCS MM MPAKTHYSCKA HEPHUMEHUMBI JUIS
CICLMAIHMCTOB BBICHIMX KBATU(QHUKALUOHHBIX YPOBHEH.
s obecniedeHnst 3pPEKTHBHOTO, YIIPABILEMOTO H Mapa-

METPU3YEMOTO BBEJICHHS B IPOIIECC OOYUCHHS SJIEMEHTOB
HEOMPEICICHHOCTH TPeOYeTCsT MHTEIUICKTYaIN3a1lHsl O/
XO0I0B 00y4eHHsI IepcoHasa.

Ha ocHoBe 6a30B0ii Moenu npouecca 00y4eHuUs, KOH-
LENTyaabHOW MOJICNIN Pa3BUTHS MIEPCOHANA U COBPEMEH-
HBIX TCOPHUI MPHHSTHS PEILCHHS B YCIOBHSX HEOMPEICIICH-
HOCTH MOCTPOEHA MPOOIEMHO-OPHEHTHPOBAHHAS MOJCIb
YIpaBJICHNUs Pa3BUTHEM IIEPCOHANA C BO3MOXKHOCTBIO €¢
napaMerpuzanui. Ha ocHOBe Teopun rpyObIX MHOXKECTB
paspaboTaH MeToJ MPOOIEMHO-OPHEHTHPOBAHHOTO PaH-
JKHPOBAHUS CPEACTB Pa3BUTHU IIEPCOHAIA, BBISBICHBI HaH-
Oosee 3HAYMMbIEe KOMIICTESHLIMHN U1l COTPYAHUKOB BBICILIMX
KBaM(UKALMOHHBIX YPOBHEH, ONpeIeNIeHbI MOX0/IbI 00-
ydeHus: Ha pabodyeM mecTe, Hanbosee BOCTpeOOBaHHbBIE
BI)ICOKOKBaJ’II/Iq)I/IL[I/IpOBaHHbIM TIEpCOHAJIOM U JOCTYIIHBIC
JUTSL TAPaMETPUICCKOTO YIPABICHHUSL.

Pa3paboTtan HabOp METOMUK yNPaBICHUS Pa3BUTHEM
HepCcoHaja BBICIIMX KBaJHM()UKAIIMOHHBIX YPOBHEH C HC-
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MHTennekTyanmsaums ynpaBneHus pa3BuTtremM nepcoHana...

M10JIb30BAaHUEM MHTEJUIEKTYyaJIbHBIX aJITOPUTMOB, B TOM
YHCIIE TEXHOJIOTMH TEMAaTHYECKOTO MOJICITUPOBAHMS C a1/TH-
TUBHOM perynsipuzanueii (Additive Regularization Tematic
Model), ucronp30BaHus CrICIUAIBHON CPEIIbI IS TEKY ek
pa3paboTKu KOH(UTYpauuu HHPOPMAHOHHBIX CHCTEM
u aranmu3a GpopmanbHeIX KoHIenToB (Formal Concept
Analysis). MeTtoauku peanus3yroT yIpaBJIeHHAE TOBEICHH-
€M COTPYAHHKA IIPU BEO-IIOUCKE, UCIIOIb30BAHUE CIICLHU-
AIBHOM Cpesl s TeKymiel pa3paboTKy KOHPUTYpAITUN
WHGOPMAIMOHHBIX CHCTEM U IMPEOCTaBICHUE KOpIopa-
TUBHBIX 3HAHUI Yepe3 aBTOMATH3UPOBAHHYIO HATIOTOBYIO
CUCTEMY Ha OCHOBE aHaju3a (OpMasbHBIX KOHLEIITOB.
PazpaboraHHbIE METOJMKHM MHTEILICKTYaIU3alMH YIPaB-
JICHUSI pa3BUTHEM I1€PCOHAa BHICOKOTEXHOJIOTUYHBIMHU
CepBUC-OPUEHTHPOBAHHBIMU KOMITAHHSIMU 00€CIEUHBAIOT
HEOOXOIMMBIE MOAXO/BI K 00yUCHHIO Ha paboueM MecTe
U MOKPBIBAIOT BCE TUIIOBBIC ATAIBl )KU3HEHHOTO LKA
cepBuca.
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[Tpumenenne pa3paboOTaHHBIX METOJUK IPOUILIIO-
CTPUPOBAHO Ha MPHUMEpPE Ipolecca MPeJ0CTaBICHUS
UT-cepruca. ITonpoOHO paccMoTpeHa nporpaMMHas pea-
Tu3anus pa3padOTaHHBIX METOJUK B BHJE OMOINOTEKH
MPOTPAaMMHBIX CPEJICTB.

O¢ddexTuBHOCTE pazpaboTaHHOTO MOIX0AA IPOBEPEHA
Ha OCHOBAHWM OTPACJIEBBIX MOKa3aTeleil OICHKU Kade-
cTBa pabOTHI OTAENA CepBUCa, a TAaK)Ke Ha Oa3e aHaIH3a
pa3BUTHS MEPCOHAIA OT/AENA CEPBHCA 0 OTIACIBHBIM CO-
TpyIHUKaM. B ycnoBusX peanbHOM IPOU3BOICTBEHHOM Jie-
ATEILHOCTU JIOCTUTHYTO MOBbILIeHUE Y()(HEeKTUBHOCTH pa-
0OTBI CepBUC-MHKEHEPOB IO KITFOYEBBIM MOKa3aTessiM oT 31
1o 54 %, a Takke yBeIMUYECHHE TUana3oHa TEXHUUECKUX
3aja4, penraeMbIX OTAeIbHBIM crenuanucToM. [TokazaHo,
YTO IPUMEHEHHE Pa3paboTaHHOTO MOJX0/a IO3BOJISET
OTIEPaTHBHO a/IalITHPOBATh KBATH(HUKAIMIO TIepCOHAlIa B
YCIIOBHSIX OBICTPOW CMEHBI IPOM3BOJCTBEHHBIX 3a1a4 U
pabouero okpyxeHHs 0e3 OTpbIBa OT pabovero mporecca.
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