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YIK 371.3
T.b. Kaznaxmenon
KCZHOM()GI’H Ii€()(l£08u'{€€/{u)€ H(IyK, ()()l{EHIﬂ

2. Huorcnesapmoeck, Huotchesapmosckuil 20cyoapcmeentbiil yHusepcumem

ITPOBJIEMBI U IIEPCIIEKTHUBbI
HOAI'OTOBKH BAKAJIABPOB U
MAT'UCTPOB 110 IT-HAITPABJIEHUAM
B BY3E

Annortanus. [IpasurensctBo Poccuiickoit @enepanun MOCTaBIWIO 3a/1a4H CO3MaHUS HH(PPOBOH IKOHOMHUKH H
BEIJICTAJIO IPUOPUTETHBIE HATIPABIICHHS Pa3BUTHA HAyKu U oOpa3oBaHms. Poccuiickue mporpaMMICTH He
pa3 yTBEpXKIald XOPOIIYIH KBAIU(UKAIMIO HAa Pa3HBIX MEXIYHAPOJHBIX KOHKypcax W (opyMmax.
I TBBIMYCKHUKH, KOHEYHO, XopoIo BiazaetoT Takumu CYB]] kak MS Access, MySQL, MS SQL Server u
CVYB/ Oracle u ucionb3yrot ux B pa3paboTke caittoB u WebnpoekToB, KIHEHT-CepBEPHBIX TPUITOKECHHUN
ynpasieHus BJ[ v 1p. DT0 Ha CErOAHSAIHUNA CHD SIBISCTCS HEOOXOAMMBIM YPOBHEM HMX MOJATOTOBKH IS
IT-unnycrpun P®. IT-rexHonoruun Poccum 3aHMMalOT JOCTOMHOE MECTO Ha MEXAYHAPOIHBIX PHIHKAX.
Ho tem He MeHee, ceromHs MHI SIBISIEMCSI CBHICTEISIMH TOTO, YTO Y HAC HET CBOEH OIEePalMOHHON CHUCTe-
MBI, IOCTATOYHOTO KOJMYECTBA HHCTPYMEHTApHU pa3paOdOoTKi WHPOPMAIIMOHHBIX CHCTEM U 0a3 MaHHBIX.
B 3T0i1 paboTe MBI BKpaTIie paccMaTpUBaeM Kak H3MEHUTH MOIXOJIBI IIOATOTOBKH OaKaIaBpOB U MarucT-
POB, YTOOBI NPUBJICYs MX BHUMAaHHE K pa3paboTke COOCTBEHHBIX CHCTEM YIIPaBIICHHUsS 0a3aMu TaHHBIX,
SI3BIKOB | CpeJ] pa3padoTku u apyrux | T-uHCTpyMEeHTOB.

KuroueBbie ciioBa: | T-uamxycTpus, ornepaninoHHbIe CHCTEMBI, | T-HHCTPYMEHTHL.

IT-TexHONMOTUK — TOT UHCTPYMEHT, 0€3 KOTOPOro HEBO3MOXKHO MOCTpOeHHE I(PPEKTHBHON COBPEMEH-
HOW IKOHOMHYECKOH 0a3bl TocyaapcTBa. Mbl MOXKEM OTMETHTh HawOoJee HEONpaBIaHHO 3aTpaTHBIE Ha-
MIPABJICHUS B 3KOHOMUKE CTPAHBIL:

—OTPOMHBIH MITAT OYXTaNTEepPHii 1 IKOHOMHYECKHUX OT/AEJIOB MPENPHUITHA;

—3aTpaThl Ha MEPEeBObI Ha SA3BIKH TOCYIaPCTB MUPA;

—JI0OCTaTOYHO OOJIBIION armapaTt rocyJapCTBEHHOTO YIPaBIeHNUS;

—HEI0CTATOYHBIH YPOBEHb aBTOMATH3AaLUU U POOOTHU3ALINH PA3IUYHBIX IPOU3BOJICTBEHHBIX cdep.

Co3iaHue WHTENIEKTYIBHBIX aalTUPYEMBIX SKOHOMUYECKHX WH(POPMAITMOHHBIX CHCTEM Pa3pelinT
nepByo mpobieMy XoTs Obl B OromxeTHOW cdepe. Hayunble HanpaBiieHus], CBS3aHHbIE ¢ MAIIMHHBIM IIE€pe-
BOJIOM TaK)K€ paHO WJIM MO3AHO YJIYUYIIUT KadyecTBO MEPEBOJA HE TOJIBKO TEKCTOB, HO M roiocoBoi peun. C
STHM HAIIPaBIICHUEM CBS3aHbI Hay4HbIe pa3pabOTKH B 00JACTH KOMITBIOTEPHOH JTMHIBIUCTUKH, Paclio3HaBa-
HUS IoJI0Cca U F0JIOCOBOM peuu, HEHPOHHBIE CETH U TEXHOJIOTUH.

CeroaHsl OTpagHO OTMETHTH PACIIMPEHUE BHEAPEHUsI MH(OPMALMOHHBIX CHCTEM B pa3indHbIe chepbl
SKOHOMHKH POcCcHU: AJIEKTpOHHOE MPaBUTENBCTBO, MHOTO(YHKIIMOHATIBHBIC IEHTPHI OKa3aHMs Pa3IMYHbBIX
COLMANTBHBIX M MpounX yciyr. Ha By3oBckoM ypoBHe u Bemymux |T-pupm uzyuaroTcst u BHEAPSIOTCS TeX-
HOJIOTHH, CBSI3aHHBIE C KOMIBIOTEPHBIM 3PEHHEM, MCKYCCTBEHHBIM HHTEIJIEKTOM, pa3pabaThIBAIOTCS HE
TOJIBKO MpPUKJIaTHble HHPOPMALMOHHBIE CUCTEMBI, HO U MHCTpyMEHTalbHble. Ha ypoBHe rocynapcrtsa mpu-
XOJUTCS pemiaTh Npo0IeMaTHKy ONEPallMOHHBIX CETEBBIX CUCTEM U POCCHICKOro HHTEpHETA.

Oco0eHHO BaXXHBIM SIBIISIOTCSI Pa3pabOTKU B 00JIAaCTH TPaHCIOPTa, MEAUIMHBI (OECIUIOTHBIE aBTO-
MOOMIIH, JIeTaTeIbHbIE anmapaThl, CUCTEMbl TUarHOCTUKU 3a0oneBannii). CepbE3HBIM HHCTPYMEHTOM, KOTO-
PBIN U3MEHUT HE TOJBKO 3aTPaThl TOCYAAPCTBA, HO M U3MEHUT OTHOIIEHHE K COXPAaHHOCTH S3BIKOB OOIICHUS
CTaHET CHCTEeMBbI KOMITbIOTEpHOTO TepeBojia [1]. PoboToTexHHKa B CETLCKOM XO3SHCTBE, B TPAHCIIOPTE Clie-
JIAIOT YCIYTH U NPOAYKTHI AeEBBIMU. Bee 310 Tpebyet onepexaromiero o0yueHus 6akaaaBpoB U MarucTpoB
o |T-HampaBieHHsAM MOATOTOBKH B By3ax [2, 3]. UTo By3bl B OOJBIIMHCTBE CIIy4aeB OTCTAIOT OT TAKOTO
YpOBHS 00yUYEHUS CBUJIETEIBCTBYIOT CIIEAYIONINE (aKThL:

—Beaymue | T-bupMer Ha GoJiee BEICOKOM YPOBHE OCHOBBIBASICH HA COOCTBEHHBIE MHCTPYMEHTHI pa3-
pabotku MC TOTOBAT, CKOpEe BCETO, MEPENOATOTABIUBAIOT BBITYCKHUKOB BY30B (0OakaiaBpoB) IO/ CBOU 3a-
Jla4u;

—HeKoTopble IT-KoMIaHUM CYMTAIOT, YTO OHU M B LIKOJIE JIy4llle HAay4aT, HOITOMY OTKpBIBAIOT ITyCTh
W Ha TUIATHOM OCHOBE HEKOTOpPbIE Y4eOHbIE KYpChl, B PETMOHAX CO3AAI0TCS TUIATHBIE IIKOJIBI IPOTPaMMHPO-
BaHUs, pOOOTOTEXHUKH;



—BeAyT NapajUiebHOe 00yUEeHUE CTYACHTOB KaK OT€YECTBEHHbIE, Tak U 3apyOexHsie |T-pupmsr. Ko-
HEYHO TOTOBUTH MOJHOLEHHOTO npodeccuonana ¢ yuétom TpedoBannit ®I'OC BO onu He coOuparotcs, a
00y4ar0T KOHKPETHBIM HMHCTPYMEHTaM pa3paOOTKU M IPOJBIXKEHUS COOCTBEHHBIX TEXHOJOTHH. Bcé arto
HMeEET IPaBo Ha CyLIECTBOBAHUE, 3/I6Ch BXKHO BO3MOXKHOE B3auMoeiicTBue | T-npeanpusituii u By30B.

Takum 0Opa3oM, MbI BUIUM, YTO HE CMOTPS Ha To, uTo PenepaibHble CTaHAAPTHl YTOYHSIIOTCS U Me-
HSIOTCSI K&KIBIN TOXI, YTO B HUX B TOW WJIM MHOW CTEIIEHUM MOXHO YUUTBIBATh IIPOGeCCHOHANBHBIE CTaHIaP-
1ol B |T-uHIyCTpHH, TeM HEe MeHee npotuBopeuns mMexay OPI'OC BO u TpeboBaHUSAME K TOATOTOBKE CO
cToponsl Beaymux ITopeanpustuii yrayonstoTcs. DTo CBsI3aHO MpEXae Bcero ¢ Tem, uto |T-mpennpustus
3aHUMAIOT KOHKPETHYIO OOJIACTh Pa3BUTHs COOCTBEHHOTO MHCTPYMEHTapusi pa3pabOTKU U COOCTBEHHOTO
PBIHOYHOTO TPOTPAMMHOTO mpoaykTa. CMmoryT i By3sl rotoButh |T-0akanaBpoB m MarucTpoB MOIITYYHO
Ha uHTepechl Beex |T-mpennpusituii? Ham kaxercs, KOHEYHO HeT. YeM By3bl CMOTYT KOHKYPHPOBATh U OC-
TaBaThbcs Ha maBy B obnactu | T-oOpa3oBanus? Beigenum ocHOBHBIE U3 HUX. Bo-mepBhIX, 3T0 popMupoBa-
HHUE TPaXIAHCKUX MO3MULHUH OyAyllero CrenuaiucTa, ero KyJlbTYPHO-HCTOPHYECKOIO KPYyro3opa, MaTpho-
TU3Ma.

Bo-BTophIx, popMupoBaHre OCHOBOMONAralOUINX 3HAHUH Kak B 00JacTd pa3pabOTKU MHCTpYMEHTa-
pust pa3paboTKH, TaKk M NPUKIATHBIX WH()OPMAIIMOHHBIX CHUCTEM. YAWBUTEIBHBIM SIBIAETCS TO, YTO HMEs
JOCTaTOYHO CEPhE3HYI0 CUCTEMY IMOATOTOBKU COBpeMEHHBIX |T-0akanaBpoB M MarucTpoB, Mbl CHJIBHO OT-
craéM B 001acTH pa3pabOTKH ONEpalMOHHBIX CHCTEM, CHCTEM yIpaBlieHHs 0a3aM¥ JaHHBIX, HHCTPYMEHTa-
pusl pa3paOOTKX NPUKIATHBIX HHPOPMAIMOHHBIX CUCTEM U MPHUKIAIHOTO MporpaMMHOro obecneuenus. [1o-
stoMy |T-00pa3oBanue HYXHO CTPOUTH TaKHM OOpa30M, YTOOBI 3aMHTEPECOBATh BBHIITYCKHUKOB M OTEUYECT-
BeHHBIX |T-¢upm nMeHHO B 3TOM HampaBieHnu. OTpaHO OTMETHTH ycrexu paspadborunkos 1C, KoTopbie
MPEJIOKUIIN OOTaThlii MHCTPYMEHTAPHI PEIIeHUs IPUKIAAHBIX 3a7a4 U TPeANPHATHH pa3sTudHbIX (HOopM
COOCTBEHHOCTH.

Cpensl BBICOKOYPOBHEBOTO O0BEKTHO-OPHEHTUPOBAHHOIO MPOEKTHPOBAHHUA M Pa3pabOTKH KOHEYHO
YCKOPSIOT pa3paboTKy WHPOPMAIMOHHBIX CHCTEM MPUKIIATHOTO XapakTepa, HO He AaloT 3HaHUs B 00J1acTH
ONTUMAJILHOTO HKCIONB30BaHuA pecypcoB DBM mis pa3paboTku COOCTBEHHO HHCTPYMEHTAJIBHOTO IPO-
rpaMMHOTO O0ecriedeHrns. JDTO MOXKHO JIEMOHCTpHpOBaTh Ha mpuMepax. IIpemmaramoce maructpam MBT
pa3paboTarh CHCTEMY yIpaBieHus 0a3aMu JaHHBIX Hamomobue Microsoft Access cpenctBamu 000 BU3Y-
IBHOW Ccpellbl MPOrpaMMHUpOBaHUs. 3aauu aHau3a cpelbl ACCESSB TOW MM WHOW CTENeHU OBLIM BBHITOJI-
HeHbl. To ecTh, OHM 4ETKO MPEACTABISIOT, YTO 0a3a JaHHBIX 3TO CTPYKTYPUPOBAHHBIEC NAaHHBIE, B KOTOPBIX
MEX[y CYIIHOCTSIMH UMEIOTCSI HEKOTOphIE CBsI3H. IIpakTHUECKH CIpaBUIIMCH C TEM, YTO B HapaOOTKax CTy-
JICHTOB YK€ MOXHO OBUIO CO3/1aBaTh TAOJIUIIbI, CBA3M MEXIy HUMH, Obljla peajn30BaHa 4acTh si3bika SQL.
3arpyaHeHust ObUTH BBI3BaHBI B POpMHUpPOBaHUM QopMaTa 0a3 JaHHBIX, B paCIpe/ICICHUN ONePaTUBHOM ma-
math. IIpexxae Bcero, omMOOYHO CYUTANIN, TO YTO PadOTano AJsl HEOONBIIOro MaccruBa JIaHHBIX, OyIeT pa-
00TaTh W A OONBIIMX MACCHBOB. 3aTpyIHEHHS BBI3BIBAIIO (OPMHPOBAHME MOAYJS Mepe/ladyd JaHHBIX B
cpeabl pa3padOTKU KIMEHTCKHX MPHIOXKEeHWH. Takue 3aJlaHus XOTS M CIO0XKHBI, HO OY€Hb BaXKHBI JUIsI CTa-
HOBJNIeHHs1 coBpeMeHHoro IT-crenuanucra. Cpean 3aaHuil JUIMTENBHOTO XapakTepa MarucTpaM npezjara-
nach paspabotka smynsaropa Typoo Ilponora mans Windows. Bo-mepBbix, Takoe 3agaHue TpeOyeT 3HaHUS
camoii cpeabl U s3bika [Iposior. Bo-BTOpBIX, CTYyIEHTHl HAYMHAIOT IIOHUMATh HE TOJBKO BaXKHOCTH ACSTEINb-
HOCTH pa3padOTUnKa, HO U CIOXKHOCTh M JUIMTEIILHOCTD PELICHUS TAKHUX 3a/1a4. DMYJIATOP MOXKHO OBLJIO pea-
JIM30BaTh B OHOW U3 BU3YAJIBHBIX CPE:

—Microsoft Visual Studio.Net (C#);
—Rad Studio (C++ Builder);

—Rad Studio (Delphi);

—NetBeans (Java, JavaFx).

Ha puc. 1 npencraBieHo OKHO aHAIM3a MPEJAUKATOB U UX NIPe0Opa30BaHuUsl B JIOTUYECKUE QYHKIMH Ha
Delphi.



';ﬁ 3mynatop [Mpono =l

name_predicates(integer integer,symbol,string.integer boolean)

| AHaNK3 NporpaMmbl |

l BoinonHeHWe ‘

function name_predicates

(parl:integer par2integer,par3:symbol pard string, parS.integer,paré.boclean):.boolean;
begin

end]

Puc. 1. Imyasrop Typoo IIpoJior

Pasnensr Predicates, Clauses ot gactu ¢opmupyrorcst aBromatudeckd. Ha camoMm fene mosmyduicst
IMYJISITOP, KOTOPBIN aHATM3UPYET MporpaMMy Kak Ha dTare Habopa, HO M mocie. Pa3Butre amynsropa mo-
3BOJIUT UMETh 00JIce COBPEMEHHYIO, TIO3BOJISIIOLIYIO CO3/1aTh B3aMMOICHCTBUE C Pa3IUYHBIMU (hOpMaTaMH
JTaHHBIX ¥ IPOrpaMMaMy CPE.y JIOTHYECKOTO IIPOTPaMMHUPOBAHUSL.

By3bl MOTYT KOHKYpHPOBATh ¢ 00pa30BaTeNbHON JeaTenbHOCThI0 IT mpeanpusTii B TOM cirydae, ec-
JI1 00y4YeHHe OYJeM CTPOUTH CIICAYIOIIMM 00pa3oM:

—MPOTPaMMHUPOBAHUE U SI3BIKH MPOTPaMMHUPOBaHUS (ITPAKTUUECKU BCE PACIPOCTPaHEHHBIC) U3yYarOT-
Csl Ha IIEPBOM KYpCE U B IIEPBOM ITOJIYTOAUHU BTOPOTO Kypca;

—Jianee JOJDKHBI ObITh pa3paboTaHbl HOBBIC JIUCIMILIMHBI TaKhe Kak «Pa3paboTka cucteM ynpaBiIeHUs
0a3aMu JaHHBIX», «AHAIN3 U NPOSKTHPOBaHHE MH(POPMALMOHHBIX cucTeM», «KommbloTepHbie cetn», «Pas-
paboTKa KIMEHT-CepBepHBIX Web-npunoxkenuit»y, «Pa3zpabotka rpaduueckux MakeTOB aBTOMATHYECKOTO
npoektupoBanusi (CAIIP)», «[IporpaMmupoBanne MOOWIBHBIX YCTPOHCTBY», «KoMNbIOTEpHAsT JTMHTBUCTH-
ka», «Pa3paboTka pacrnpeaenEHHbIX HHOOPMAIIMOHHBIX CHCTEMY, «AIMUHHCTPUPOBAHUE CEPBEPOB JaHHBIX
(web-cepsep, cepBep 0a3 naHHbIX, (GaitoBsil cepsep)», «I[Ipukinaaabie Moy cucteMsl 1Cy» u ap.;

—0Cc0OEHHO HYXHO 00paTUTh BHUMAaHUE HA COJEPKaHUE MaTeMaTHYeCKUX AUCUMIUIMH (pusukn). Ma-
TeMaTH4YeCKHe AUCLUIUIMHBI JOJDKHBI OBITh OPMEHTHUPOBAHbI HA TJIABHBIE MPOOJIEMBbl MHTEIUIEKTYaIU3aluu
WHPOPMAITMOHHBIX CHCTEM. 37€Ch MBI IpejjiaraeM NpUMepHble Ha3BaHUs JUCHMIUIMH: «Maremarndeckue
METO/BI pacro3HaBaHusi 00pa3oBy», «HelpoHHBIE ceTH M TEXHOIOTUU B paclio3HaBaHUH 00pa3oBy, «CraTh-
CTHYECKHE METObl aHanu3a 3(p(PEeKTHBHOCTH KOMIIBIOTEPHBIX ceTel», «MexaTpoHuka», «lieMeHTHas 0a3a
U (u3nYecKre MPUHIKIEI pa3paboTKku 00pa3oBaTebHBIX pOOOTOBY, «BhIUnCIUTEIbHAS MaTEMAaTHKA U YHC-
JICHHBIE ANTOPUTMBD), «MaTeMaTHYecKHe OCHOBBHI PEIISIIMOHHON anreOpbl», «MaTeMaThKka W 3KCIEepPTHBIE
nHpOpPMaLMOHHBIE cucTeMbl», «['padbl U AepeBbs B 3a/auax MOUCKA U COPTUPOBKH Ha OOJNBIIMX MacCHBAaX
nanHbix (BigData)». [Ipuuém, nepeunciieHHble B 3TUX 2 MyHKTaX AMCIMIUIMHBI BIIOJHE BIUCHIBAIOTCS KaK B
®dI'OC BO, Tak u B npoh)eCCHOHATbHBIC CTaHAAPTHI;

—00y4eHne CTy/IeHTOB, UX NMPAaKTHYECKUE U JIabopaTopHbIe pabOTHI JOIHKHBI CTPOUTHCS TaKUM 00pa-
30M, 4TOOBI OHM pelaigy MpodiaeMy HMH(POPMATH3AIMK CaMOTO BY3a, CIIOCOOCTBOBAIM CO3AaHHIO MHCTPY-
MeHTapHs 1 HH)OPMAIMOHHBIX CUCTEM JJIsl pEIICHHs 3a7a4 aBTOMaTH3alMy OHU3HEC MMpoieccoB By3a. Bens B
BYy3aX CTOJIBKO MPoOJeM, KOTOphIe TpeOyeT aBTOMaTH3alMU: BEACHUE TTOPTHOINO CTYACHTA, aBTOMATH3aLIUs
y4€Ta MMOCENIAaeMOCTH U yCIIEBAEMOCTH, CHCTEMAa IIPOMEKYTOYHOTO KOHTPOJIS U TECTUPOBAHMS, aBTOMAaTH3a-
LUK JESITEIbHOCTH Pa3IMYHBIX CIYXO M CTYJEHUYECKHX COOOIIECTB, HEATENBHOCTH Kadenp W JAEKaHATOB.
Oco0eHHO XOTUM OTMETUTHh HEOOXOAMMOCTh B Pealn3allii MeXIUCHMIUIMHApHBIX npoektoB u BKP. (Ha-
npuMep, pazpadoTka aBTOMATH3UPOBAHHOW CHCTEMBI IO ICHUXOJOTHYECKOMY TECTUPOBAHHUIO CTYIICHTOB,
pazpabotka MC aBromaruzanuu pa3paboTKH JUCTAHIIMOHHBIX KypCOB IO JUCIUTUIMHAM U Ap.). MBI nipeia-



raeM MEXKIHCIUILTMHAPHYIO TEXHOJOTHIO OOYyUYEHHS MPOTrPaMMHUPOBAHHUIO: 00YyYasCh MPOTPaMMHPOBAHHIO
oOydJaemcs dJIeMeHTaM MaTpUYHON anreOpshl, anredpe JIOTUKH, TEOPUH MHOXKECTB, METOJAM BBIYHCIUTENb-
HOUI MaTeMaTUKU U T. 11.;

—o0yuenune |T-crenuanicToB B By3e JOJDKHO OBITh OPHEHTHPOBAHO HA 3alpPOCH MAJIOTO, CPETHETO
Ou3Heca, TODKEH ObITh COPMHUPOBaH OaHK 3asiBOK, 3aKa30B, moTpedHocTel B I T-npoaykiuu. Kypcosbie pa-
60161, BKP 10JKHEI OBITH OPHEHTHPOBAHBI KaK HA HAyYHBIE MCCIICIOBAHUS, TaK U HA PeaM3ainio PUKIIaI-
HBIX 3aJ1a4 aBTOMATH3aI[H KaK CaMOTO By3a, TaK M MaJIOTO OM3HECa B PETHOHE;

—Ha 3TOM 3TaIle NepecMOTpa COAEPKaHUA U TEXHOJIOTHH 00ydEeHUsI OCOOEHHO BaXKHO B3aMMOJIEIiCTBHE
BY30B U ILIKOJI IO COAEPKaHUIO MPO(UIbHON HHPOPMATHKH, 110 IPUBJICUCHUIO YUAINXCS B IPOEKTHYIO A€
TENBHOCTH COBMECTHO CO CTYJICHTaMHU.

Jns peanu3anuy MEePeUrCICHHBIX BbILIE MyHKTOB, HEOOXOANMO NMEPECMOTPETh (QYHKIHMOHAI MPEIo-
naBaTens By3a [2, 3]. Ceromns mpenoaBaTellb TPATUT BCE CBOE BpeMsl Ha TIpOBeIeHue 3aHATHi. EMy He oc-
TaéTcad BpEeMEHH Ha OpPraHU3alrio HayYHO-HCCIIEeI0BATEILCKOW AEATENbHOCTH KaK CTYyIEHTOB, TaK M COOCT-
BeHHOH. [Ipu4ém, ecnu He M3MEHHUTCS 3TOT MOAXOJ, MBI CTAHEM CBHICTEISIMUA MCYE3HOBEHHS M3 MPAKTHKH
PETHOHAIBHBIX BY30B OPHUEHTALMM HAa CO3AAHUS HAyYHBIX LIKOJ U HAy4HBIX Ja0OpaTopuil, OpUCHTUPOBAH-
HBIX Ha IIpo(ecCHOHaIbHOE CTAaHOBJIEHUE cTyAeHTa. Eciu Mbl ceronns emeé KakuM-To 00pa3oM, y4acTByeM B
KOHKYpCax, B TPaHTaX, TO CO BPEMEHEM 3TO CTAHET HEBO3MOKHBIM.

Bbruno 661 marom B paszButue |T-o0pazoBanus, eciau paboTomaTeN MPUHAMAIN Y9aCcTHE B PEATBHOM
y4eOHOM TIpoIecce ¢ NCTOIh30BAaHUEM TOM WH(pOpMAIOHHON 0a3bl U | T-HHCTPYMEHTOB, KOTOPEIE UM HYX-
HBI, €CJIM OHU YYaCTBOBAIH B ()OPMHUPOBAHUH YIEOHBIX AUCIUILINH, aKTYaTbHBIX JJISI UX IPEIIPUITHH.

He nmpencrasnsiercst cerogust 1T-oOpa3oBanue 6e3 MHTETrpaluyl ceTeld, MOOMJIBHBIX YCTPOWUCTB, CIyT-
HUKOBBIX cucTeM U TexHoJyoruil. [ MC-TexHomoruu mpruoOpeTaroT CBOO 3HAYUMOCTD B CBS3H C OLMU(POBKOMH
KapT W UCIOJIb30BaHMsI STHX KapT B MHPOPMAIIIOHHBIX CHCTEMAX.

Bysawm, rae rotoBuTcs 6akanaBpsl B MarucTpsl 1o |T-HampaBieHusM, CTOWIO Obl BHEAPUTH B COAEP-
KaHWe oOpazoBaHU pa3pabOTKy WH(POPMAIMOHHBIX TEXHOJOTHH, ocHOBaHHBIX Ha [MIC M CIyTHHKOBBIX
cucTeMax.

HyxHo nenarornyeckoe 000OCHOBAaHUE W BHEAPEHHUIO TUCTAHIIMOHHBIX (POPM M METOIOB MOJATOTOBKH
ctyzneHToB 1o | T-nampaenennsm. KoHeuHo BO Beex By3ax, B TOM YHCIIE U B HAallleM HEKOTOPBIE AUCLUIIIMHBL
YUTAIOTCS MIPENOJaBaTeIMU U3 APYTUX BY30B ITUCTAaHIMOHHO. HO 3TO HE NOMKHO CTaTh BCEOOBEMITIOIINM
IoAXO0J0M. Bp)lIl JIX MOXXHO I'OTOBUTH XOPOIIETO MaTeMaTuKa WU IMPpOorpaMMuUCTa UCIIOJIb3ysa AUCTAHIIMOH-
HBIC KYPCBI WJIN AUCTAHIIMOHHBIX JICKTOPOB, HEC T'OBOPA YK€ O Bpadax, O IPYyIruxX MHKCHEpPax.
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CPEJIbI, HHCTPYMEHTDBI, METO/IbI IPOI'PAMMMWPOBAHUSA

YK 004.023
I'.B. A6pamsin

O0OKMop neoazo2uieckux HayK, npogeccop
2. Canxm-Ilemepoype, PI'TIY um. A.1. I'epyena

METOJ0JIOTUA ®OPMUPOBAHUA
MNPO®ECCUOHAJIbHBbIX KOMIIETEHLIUIA
BBIITYCKHHUKOB BY30B HA OCHOBE
HEHPOJMUHI'BUCTUYECKOI'O
MNPOIr'PAMMUPOBAHUS ITIO3HABATEJBHOM
U YYEBHOU JESTEJbHOCTHU OBYUYAEMBIX

AHHoTanus. B noxiane paccMaTpuBaeTCsi METOMOJOTHS M NPUHLMUIBL (GOpMUPOBaHUSA NPOPECCHOHATBHBIX
KOMHeTeHHI/Iﬁ BBIITYCKHUKOB BY30B Ha OCHOBEC HeﬁpOJ’IHHFBHCTH‘IeCKOFO IporpaMMupoOBaHus IMO3HaBa-
TENBHON M y4eOHOM MEeATSIPHOCTH 00y4aeMbIX. METOOIOT U O3BOJIMT BHIMMYCKHHUKAM BY30B OBICTpEe
IPEO/I0IeBaTh IOCTCTPECCOBBIE COCTOSHUS Yepe3 IePeKIoueHne BHUMAHUS C KPH3UCHOH 00pa3oBaTeib-
HOW CHTYyallid Ha MOJIOKUTEIbHBIC KOTHUTHBHBIC PE3YJIbTAaThl U 00JIACTH BOCIIPUATHS IUGPOBOTO OKPY-
KCHHUA.

KaioueBble ciioBa: Meronosnorus GopMupoBaHUe MpopecCHOHATBHBIX KOMIIETCHINH, BBITYCKHUKH BY30B, HEM-
POJIMHTBUCTHYECKOE TIPOrPaMMHUPOBaHHUE, MPEHoaBaHie HHPOPMALOHHBIX TEXHOJIOIHH, TI03HABATEIb-
Has IesTebHOCT.

B ycnoBusix HapacTaHusi CJIOKHOCTH COIIMANBHONW M 00pa30oBaTeNbHON TeXHOC(EpHl, yBeIHUCHNUS MH-
(dbopManMoHHOW HArpy3KH Ha MpernojaBaresieil 1 00ydyaeMbIX CHCTEMBI MperoiaBaHus WHPOPMATHKH, MPO-
rpamMmmupoBanus, nHQopMmannoHHbXx TexHojoruid (CIIMIIuUT) u y4eGHO-IO3HABATENbHONW IESITENbHOCTH
BBIITYCKHUKOB BY30B TPEOYIOT HENPEPHIBHOTO COBEPIICHCTBOBAHMS, YBEIMUYEHUSI 00BEMOB, CKOPOCTH IIPH-
HSTHS PEUICHUH, OMIePaTUBHOCTH 00Pa0OTKU M YCBOCHUSI HOBBIX 3HAHHM, YCHIICHHS KOTHUTHBHBIX CIOCO0-
HOCTEH BBIITYCKHHKOB BY30B M IperiojaBaresieii [2, ¢. 663]. Perienue qaHHBIX TpOOJIeM B HACTOSIIIIEE BPEMSI
CBSI3bIBACTCSI HAMH C BO3MOXKHOCTBIO Pa3paOOTKH M HCIONB30BaHUS: 1) HEMpOTEeXHOJOrHi 0Opa3oBaHUs-
00yYeHUS-TIPETIOIaBaHKs B By3aX, MO3BOJSIIONINX aJallTUPOBATh, ONTUMHU3UPOBATh M Pa3BHBATh MCHXHYE-
CKHE W MBICIUTEIbHBIE BO3MOXXHOCTH OCHOBHBIX CYOBEKTOB COIMATBHO-ITUPPOBBIX 00pa3oBaTEIbHBIX CHC-
TEeM Kak 00y4aeMbIX/BBITYCKHHKOB BY30B Tak W mpenomaBarencit [1, ¢. 135], 2) ruOpHIHBIX TEXHOJIOTHIA
TPaJUIIMOHHOTO W U(PPOBOTO 00pa30BaHMs, YUUTHIBAIOIINX U WHTETPUPYIONUX WHAWBUIYaIbHBIE BO3MOXK-
HOCTH/CIIOCOOHOCTH MO3Ta/CO3HaHMUs MperojaBareiell U BHIMTYCKHUKOB By30B C BO3MOXKHOCTSIMH IIM(POBBIX
yerpoiicTB [3, ¢. 668], 3) TeXHOJIOTHIA ONEPATHBHOTO W3yYEHHs, PACIIO3HABAHUS M MMOHUMAHHS BBITYCKHH-
KaMH BY30B €CTECTBEHHBIX M MCKYCCTBEHHBIX S3bIKOB, COLIMAIBHBIX M LHU(POBBIX MHTEPHEHCOB C LIETbIO
HaMMEHee 3aTpaTHOrO MO pecypcam, HO Hauboliee TIIyOOKOTO MOTPYKEHHs BBIITYCKHHUKOB BY30B B OBICTPO
MEHSIONTYI0CS TU(POBYI0 KOMMYHHUKAIIMOHHYIO U y4eOHO-TIO3HABATEIBHYIO CPELY.

B HOBBIX ycHOBHSIX NMPOEKTHPOBaHHE, pa3paboTKa M HCMOJb30BaHHE IHU(POBBIX 00pa30BaTENbHBIX
MPOJYKTOB M yCIYT OJDKHA YYUTHIBATH HEOOXOAMMOCTh (POPMUPOBAHUS, XPAaHEHHS, YUETA U KOHTPOJIS pe-
3yJILTATOB MEPCOHU(PHUIIMPOBAHHOTO U3YyUCHHS] U aHAIN3a JIMYHBIX HEHPOJaHHBIX — 0COOEHHOCTEH Mo3ra u
HEPBHOW CHCTEMBI BBIITYCKHHUKOB BY30B U IIpenojaBaTesieil (MHTEepecoB, MapaMeTpOB CEHCOPHOIO M KOTHH-
TUBHOTO BHUMAaHHUS, TaMSITH, YMOLHIA, BOBICYUEHHOCTH, BAJICHTHOCTHU U JIp.) ¥ C YYETOM 3TOTO CUTHAITU3UPO-
BaTh O BO3MOXHOCTSIX U PECYPCHBIX COCTOSIHHSIX, TIPEAJIarast CpeICTBa X CTUMYJISIINH W MOAYJAINY U B 3a-
BUCHUMOCTH OT 3TOTO aJalTHBHO ONPEACISITh MapuIpyThl (JOPMHUPOBAHUS WHAWBUAYAJIBHBIX TPACKTOPUHU
(hopmupoBaHus MPOPECCHOHATBHBIX KOMIIETECHIUH U Pa3BUTHUS BBIITYCKHUKOB BY30B, TaK U IPOQECCHOHAIIb-
HOM NEATeNbHOCTH TpernojaBaTesieil, CTPYKTYphl ayIHOBH3YaJIbHOTO y4eOHO-TIO3HABATEIFHOTO KOHTEHTA,
XapakTepa u ypoBHel tectupoBanus 3YHoB, Hanpumep, ¢ y4€TOM UCTOpUU (PU3MOTOTHUECKHX, ICHX0IMO-
LHUOHAIBHBIX U KOTHUTUBHBIX PEaKUU U COCTOSHUN 00y4aeMoro M mpenojaBareieil ¢ Helblo MOBBILICHUS
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Ka4yecTBa MX AEATEIBHOCTH, ((EKTUBHOCTH KOTHUTUBHOTO BOCTIPHATHS M MPOTHO3HPOBAHUS BHIOOpa Hau-
6oiee a3 hexTUBHOTrO 0OpasoBaTenb-HOro Mapuipyra [4, c. 5884; 6, ¢. 211].

Kak npasuno, CITUIIMUT paccmatpuBaeTcst Kak MpoIecc ynpaBieHus: yueOHO-I03HaBaTebHON Aes-
teabHOCThIO (VII/]) 00yuaembIx ¥ OfMH U3 KOMIIOHEHTOB Mporiecca ooydenus (I[10). Yuparnenue YIIJ] BbI-
IIyCKHUKOB By30B B [1O nmoHumaercst ¢ OHON CTOPOHBI KakK: 1) ympaBiieHHE YCBOGHHEM y4e€OHOro KOHTEHTa
TIpH pelIeHnH KOHKPETHBIX To3HaBaTebHbIX 3a7a4 (I13), B aTom ciryuae cpencrBamu ynpasnenus Y11/ sB-
JSIIOTCA «HABOISIINE 33a4M» — MOJCKa3KH, 2) MPOLecc NpeabsIBICHUS BEITYCKHIKAM BY30B TAKOW CUCTEMBI
y4eOHBIX 3aJad, KOTopas MpeoyCMaTpuBaeT B XOJ€ MX PELICHMS MOCTEIEHHOE M IOCIEA0BaTEeIbHOE IPO-
JBIDKEHHE BBIITYCKHUKOB BY30B II0 CTYIEHSAM IO3HAHUS — OT HU3KOI'O YPOBHS IPOOJIEMHOCTH 3alaHUM U IIO-
3HABATEJIbHON CaMOCTOSITEIBHOCTH K TBOPUYECKOM, HCCIEN0BATEIbCKOW. TeM caMbIM MPOEKTUPYETCs OIpe-
JenEHHBIH YPOBEHb C(OPMUPOBAHHOCTH CBOMCTB M Ka4eCTB 3HAHUN — CUCTEMHOCTh, AMHAMHYHOCTH, 0000-
MEHHOCTD U T. II.

Amnanu3 cospeMenHbIx cucteM CIIUIIMUT nokassiBaeT, 4T0 KOHTEHTHO-COJIEPIKATENIbHBIE U BPEMEH-
HBIE TapaMeTphl TPACKTOPUH MEepCOHU(UIMPOBAHHOTO 00yueHHs M (HOPMHUPOBaHUS MPOPECCHOHATBHBIX
KOMIIETEHIIMH KaK MPaBUJIO MIPOEKTUPYIOTCS C YUETOM ypOBHEH MOANCPKKH JTH00 Hanbosiee OgapEHHBIX BbI-
IIyCKHUKOB BY30B, JIM0O IPENOAaBaTeNId OPUEHTUPYIOTCS HA CPEIHUM yPOBEHb YCIIEBAEMOCTH 00y4YaeMbIX.
HeycneBaromyie BBIITyCKHUKH BY30B 4aCTO OCTAIOTCSl BHE 30HBI aKTHBHOW pabOTHl U BHUMAaHHS TPETOIaBa-
Tenel, OCTENEHHO Y HUX (JOPMHUPYETCsl OTPULATEIbHOE OTHOILIEHHE K Yu€0e, NHTEIEKTYyalbHOMY TPYAY U
3HaHUSAM B IeoM. B aToli cBsizm akTyampHOU MeTtoamdeckoil 3amadeir CIIMIIMUT sBasiercs paspaborka
HelpoTexHoIorHid 00pa30BaHUSI-00yUCHUA-TIPETIOAaBAHNS, KOTOPBIE TIO3BOJISIT «OTCTAIOIIUMY CTaTh yCIIEHI-
HBIMHU B MHTepecytommx ux MT-o0macTsx, TeM caMbiM HCKIIOUYMB OOY4YaIOIIMX W3 TPYIIbI TPaKIaH MOTEeH-
LUAJBHOTO COLMOKYJIBTYPHOTO PUCKa (KPUMHHAJIBHBIX, 03JI00JICHHBIX, allkO- M HapKO3aBUCHMBIX, HE Xe-
naroIux paboTaTh Ha O6Jaro ceMbU M OOIIECTBA, CIIOCOOHBIX YUUTCS CAMOCTOSTENFHO, CAMOCOBEPILICHCTBO-
BaThCsI HA MPOTSHKCHUU BCel KHU3HM). VccliefoBaHms TOKa3hIBAIOT, YTO CTEPEOTHUITBI HEYCIIEITHOCTH (POPMH-
PYIOTCS y BBIITYCKHUKOB BY30B Ha PaHHHMX CTAAMAX UX Pa3BUTHS, HAIIPUMED, B IETCTBE, IIOATOMY BaXKHO, KaK
MO’KHO paHble HayaTh MCHOJIb30BAaTh METOAMKU aalTUBHOIO M KoppekuuoHHoro WMT-o0yuenus. Ha na-
YaJIbHOM 3TaIle MpejJiaraeTcsi IpoeKTUPOBaTh, CO3/1aBaTh, BHEAPATh U UCIOIb30BaTh UHAUBUAYaIbHbIE HEl-
poTexHOJOruK 00pazoBaHUsA-00yueHus-penogaBanus UT, HanpuMep, AN «yCHEBAOIIUX» HA «HEYIOBJIE-
TBOPHUTEJILHO», ajee Ha «yIOBIETBOPUTEIBHO» M HAKOHEL, HAa «XOPOIIO» U «OTIMYHO». Takum oOpazom,
NT-00pa3zoBaTeNbHbIA MPOIECC TOJKSH CTAHOBHTCS BCE Oosiee W Oojiee KayeCTBEHHBIM, MPOGUIMPOBAH-
HBIM, TIEPCOHAIIM3UPOBAHHBIM M YPOBHEBbIM [5, c. 337; 7, c. 12].

B noxnane mpeanaraercsi HCIONb30BaTh METOIOJIOTHIO HEHPOIMHIBUCTHYECKOTO MTPOTPAMMHUPOBAHUS
MO3HABATENFHON U y4eOHOM NesiTeIbHOCTH 00ydaeMbix B obnactu UT ¢ yuérom JaHHBIX MepcOHUGUIHUPO-
BaHHOTO aHajW3a MOPTQOIMO BBITYCKHHUKOB BY30B KaK OCHOBHBIX CYOBEKTOB HH(POPMAIMOHHO-
00pazoBaTeIbHOM cpelbl — 00ydaeMbIX U IpenojaBareieid. Meronosiorus BkiatovaeT B ceds: 1) popmuposa-
HUe HU(POBOH MOJETN KOMMYHHUKAIMH, BKIIOYAIOIIYI0 cOop nepcoHudpuuupoBanHoi HHPOpMau o cyOb-
€KTe, KOHTEHTHO-COAEPKATEIbHYI0O W BpPEMEHHYIO aJaNlTaldi0 [apaMeTpoB TPAEKTOPUH  pa3BH-
THUS/ICATSIILHOCTU TIOZ] MTOTPEOHOCTH CYyOBhEKTa M €ro OKPYXKEHHE, COIPOBOXKICHHE CyOBhEeKTa B MPOIECCE
00y4CHUS/AEATEIILHOCTH, 2) ONpeesIeHHE PENPE3eHTaTUBHBIX CUCTEM M MACHTH()HKALUN TPAAULHUOHHBIX U
MUQPPOBBIX KAHAIOB KOHTEHTHO-COJIepKaTesbHoro Bocpuatust YII/] ¢ Touku 3peHus muddepeHnmanum Ka-
HaJji0B uH(popMaiuu, Hanpumep 2.1) 3ByKOBOH, B ciiyyae €cid 00ydaeMblii/TpernoiaBaTelib BOCIPUHUMA-
eT/mepenaét OoJbLIYI0 YacTh MH()OPMAIMK € TIOMOIIBIO T0JI0Ca WIN ayIMOBU3YalbHBIX CPEICTB, 2.2) BU3Y-
IBHOM, B CiIydae eciii 00ydaeMblii/IIpenojaBaresib BOCIPHHUMAET/iepeaaéT OoIbIIyI0 YacTh HHPOPMALUH
C TIOMOIIBIO 3pEHHsT WIM CPEICTB BU3yaiW3alnuu, 2.3) TakTWIBHOH B ciy4ae ecind oOydae-
MBIH/TIpenoJiaBaresib BOCIpUHUMAET/IepeaaéT nHpopMaLuio yepe3 000HSIHNE/OCsI3aHNE UM CPEACTB MOJIe-
JMPOBAHUS 3aMaxoB/IBIKEHUH, 2.4) TUCKPETHON/ CHMBOIBHON/ IM(POBO B ciydae eciiu oOydaemsbie (Tpe-
M0JIaBaTelb) BOCIPHHUMAIOT/TIEpPEIa0oT HH(GOPMAIIUIO B OCHOBHOM Yepe3 JIOTHYECKOe OCMBICICHHUE, C TI0-
MOIIBIO U}, 3HAKOB, JIOTHYECKUX JTOBOJOB M CPEJCTB MX IPEICTaBJICHUS W TepeAadu, 3) OIpeaeieHne
Helpoornueckux ypoaer auddepeniuanuu: 3.1) coruanbHOro u/niu nudpoBOro OKpYyx)eHUs o0pa3oBa-
TEJHHBIX CYOBEKTOB (00ydaeMbIX M MpeTnoAaBaTesieil), yanThIBas HaIpuMep mapaMeTpsl: KTO Takue o0ydae-
MbIe?, YTO W/HIM KTO HX OKpykaer?, 3.2) y4eOHBIX JEHCTBHU W TMOBEJeHHS CYObEKTOB (HAIpHMEp, YTO
JOJDKHBL enath o0ydaemsbie?), 3.3) «okéctkux» u «Msrkux» HaBbikoB (HARD/SOFT SKILLS) (kto u kak
WMEHHO OCYIIECTBIISICT y4eOHbIe NeHCTBUS U MpOsBIseT noBeneHue?), 3.4) yoexxaeHnidi 1 eHHOCTeH 00y-
JaeMbIX/TpenoaBateneit, 3.5) uneHTHIHOCTH 00ydaeMbIX W IperojiaBareneid, 3.6) meneBbIX yCTaHOBOK U
MOTHBOB MMOBeneHus, 4) pa3paboTKy, HASHTH()HUKAINIO, TUATHOCTUKY M TECTUPOBAHHE MEPCOHATN3UPOBAH-
HBIX «TPUITEPOB» — TOYEK Y4eOHO-TIO3HABATENbHBIX OM(ypKALMH 3aIlyCKAIOIIUX YIPaBIsieMOe KOTHUTHB-
HOE TIOBEJICHHE, COCTOSTHHSI, CIIOCOOHOCTH, BO3MOXKHOCTH, HAIIPUMEP CIIOCO0 BEIOOpa 00pa30oBaTEIbHBIX TPa-
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EKTOpHH, 5) pedpeiMHUHT YOCKICHHI CyOBEKTOB W/HIM OTHOIICHHS K Y4€0e u/uin npodeCCUOHANIBHOM nes-
TENBHOCTH: 5.1) yIpaBleHns U3MEHEHUEM KOTHHTUBHOTO TIOBEICHUS, COCTOSIHUS, CIIOCOOHOCTH, BO3MOXKHO-
CTH, KOHTEKCTa W/WIM LEHHOCTH Y4eOHO-II03HABATEILHOIO Mpoliecca WM KOHTEHTa, 5.2) ynpaBieHUs Co-
JepKaHueM Y4eOHO-TT03HABATEILHOTO Mpoliecca MM KOHTEHTA C LIENIbI0 U3MEHEHHUS! BOCTIPUATHUS KOTHUTHB-
HOTO TPOIIecca, CMEIIECHUEM CMBICTIOBBIX aKIIEHTOB U BOSHUKHOBEHUIO HOBBIX 00pa30BaTEeIbHBIX ONIYIICHUH
U MOTHBOB TIOBEACHWSA, O) IMHTBUCTHYECKH CYITECTHBHBIE KOHCTPYKIHMH (E€IUHHIIBI) €CTECTBEHHO-
T'O/MCKYCCTBEHHOT'O SI3bIKa ISl YCTaHOBJICHHUS IParMaTU4ecKoro, BepOanbHOrO WM IU(POBOTO B3aUMO/ACH-
CTBHS MEXJIy CyOhEKTaMH, HAPUMEP MEXAy 00ydaeMbIM M MPENoaBaTelIeM C IEIbI0 TIOBBIIICHUS YPOBHS
WX B3aMMHOTO JIOBEpUS, YIPABJICHUS MBICISIMU U MOCTYIKaMH, HAPUMEP «HEYCIIEBAIONINX» O0yYaeMbIX,
7) ynpasienue: 7.1) mepexoaHBIMH/ »TPAHCOBBIMID COCTOSHUSAMH CO3HAHMS, BO3HHKAIOUIMMHU TPU 3HAYH-
TETBHOM 3MOLMOHATBHOM /WM YMCTBEHHOM TEPEHANPSHKEHUH 00y4aeMbIX, HapUMeEp, KOrJaa 00ydaeMblid
VBIJICUEH U mepecTaéT pearupoBaTh Ha OKPYKAFOIIYIO JCHCTBUTEIBHOCTh, COBEPIIACT «MAITUHATIHHEBIC» U aB-
TOMAaTHYECKUE, HO OCO3HAHHbIC y4eOHBIE JIEHCTBUS, KOTOpbIe HE TPeOYIOT BHUMaHUS Ha MX BBIIOIHEHHE U
cocpenoTo4YeHus, 7.2) GUIBTpaMH BOCHPHUSATHS CO3HATEIILHOIO COCTOSIHUS M CTENIEHbIO KOHTPOJIS HaJl camo-
CO3HAaHHEM, Harmpumep, Hax 00paboTKOW HOBOW yueOHOW MH(pOPMAINH WIIH C LENhI0 CHIKACTCS KpUTHYIE-
CKOTO BOCHPHATHS. DTO MO3BOJIMT TICHXUKE M OPTaHU3My O0ydaeMbIX/TpenogaBaTesnieil OpicTpee mpeoaoie-
BaTh HETPEPBIBHBIC ITOCTCTPECCOBBIE COCTOSIHUS Yepe3 IMEepeKFoueHe BHUMAHHUS ¢ KPU3HCHOW 00pa3oBa-
TENBHOW CUTYAIMU, KOTOPasi «IOTJIOTHIIA PECYPChI M )KU3HEHHYIO SHEPTHIO» HA MOJOXHUTEIbHBIC KOTHUTHB-
HBIE/COIMAITLHBIC PE3YIBTATHI U 00JaCTH BOCTIPUATHS COIMATHLHOTO/IIN(POBOTO OKPYKEHHSL.
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TEXHOJIOTHSI PA3PABOTKH
WUH®OPMALIMOHHOI MOJEJN
BAHKOBCKOW CTPATETMM MMOBBIILIEHUS
JOSUILHOCTH KJIUEHTOB HA OCHOBE
METO/IOJIOTUH IDEF0

AnHoTanus. B HacTosIIee BpeMst B CBSI3U C PECTPYKTYpHU3alneil phIHKa OAHKOBCKHX YCIYT, OAaHKOBCKAsl CHUCTE-
Ma P® moaBepraercs cepbE3HOI MepecTpoiike, B pe3yabTaTe KOTOPOi OAHKH TEPSIOT KINEHTOB. B naH-
HBIX yCJIOBUAX OaHKU MPEIIPUHIMAIOT MEPHI 10 yASPKAHUIO U MPUBIICYCHUIO KIIMCHTOB ITyTEM BHEApe-
HUS HOBBIX KPEIUTHBIX MPOIYKTOB, IPOTPaMM IJIsl IPUBJICUCHUS BKIIAIOB M OHJIAHH TEXHOJIOTUH paboTHI
¢ KIIMeHTaMu. B craTtbe paccMaTpuBaeTcs HHPOPMAMOHHAS MOJENTh OaHKOBCKOW CTPATETHUH ITOBBIICHUS
JIOSUIBHOCTH KJIMEHTOB, Ha ocHoBe Metonosioruu IDEF0. Ilpumenenune metononorun IDEFO mo3Bonut
MIOCTPOUTH MOJIENIb OCHOBHBIX OM3HEC MPOIECCOB, KOTOPHIE OTPA3AT CTPATETHIO MOBBIIICHUS JIOSITBHOCTH
KJIHEHTOB.

KiroueBble cjioBa: GaHKOBCKasi CTPATETHs], MOBBIIICHUE JIOSUIbHOCTH KJIMEHTOB, HHPOPMAIMOHHAS MOJIENb, Me-
Tonmoaorus IDEFO

Crparerus kommepueckux 0ankoB B Poccuiickoit denepanny OprueHTHPOBaHA Ha TIOJIEP KaHUU JI0JI-
TOCPOYHBIX OTHOLICHHH ¢ KiueHTamu [22, C. 1]. JlonrocpouyHbie OTHOIICHHUSI CTPOSITCS Ha MaKCHMAaJbHO
BO3MOXHOM YJIOBJIETBOPEHUH MOTPEOHOCTEH KIMEHTOB, B TOM YHCJIE HHIMBHIYAIBHBIX TpeApUHUMATENCH
TEM CaMBIM IIOBHBIIIAs JOILHOCTE KiarenTos [17, ¢. 101] [18, ¢. 189] [19, c. 260]. JlosapHOCTH KIHEHTa He-
ob0xonuma OaHKy 7Sl IPUBJICYCHUS U yJepXKaHMsl HOBBIX KJIIMEHTOB. B HacTosiee BpeMs KIMEHTHI PEaro-
YHUTAIOT BIOKEHUE CBOMX (DMHAHCOB B KPYITHBIE KPEIWUTHBIC OpPraHU3allMd C y4acTHEM TOCYAapCTBEHHOTO
kanuraina [15, ¢. 423]. B coBpeMeHHBIX YCIOBUSIX KOMMEPYECKUM OaHKaM MPUXOIUTCS OOPOTHCS 32 JIOSIIb-
HOCTh K&KIOTO KJIMEHTa. YTpara J0BepHusl HAaCEeJeHNUsI KO MHOTMM KPEIUTHBIM OPraHU3alysM CHIKAETCS B
CBSI3U CO CITy4assMd MOUIIEHHHYECTBA MEIIKUX KPEIAWTHBIX OpPTaHU3alWd W MEPUOUYECKOr0 OT3bIBa JIUIICH-
3Ui KOMMEPYECKUX OAaHKOB, B TOM YHUCIIE Y KPYITHBIX.

[Tocne BBeaeHUs: 3KOHOMUYECKUX caHKUUU B 2014 roxy v BBEICHHEM OIpaHUYEHUIN Ha MCIOJIb30Ba-
HUE BCEMUPHBIX (uHaHCOBBIX KaHaIoB cBsi3u (SWIFT) B 2018 rogy mpou3onuio yKeCTOYeHHE MOJIUTHKH
neHTpaibHoro 6anka (L1b), koTopas mpuBena K OT3BIBY JIMLEH3UH, IEPECMOTPY OTHOIICHUHA ¢ KOMMeEpUe-
CKMMH OaHKaM{ M 3HAYMTEIBHOMY COKpalleHHI0 kKonudecTBa kommepueckux 0ankoB (Kb). Kb cokpartunu
CPOKH JIETIO3UTOB, ITOCKOJIBbKY, KPaTKOCPOUHBIE BKJIaIbl O0Jiee BBHITOIHBI 1151 OAHKOB M MEHEE PHCKOBAHHBI
JUIsl TIOTPEOUTENIEH, YTO MO3BOJISIET TIOBLICUTH JIOSUTBHOCTH KIIMEHTOB. B HacTosiee BpeMs I€NO3UTHI SIBIIS-
IOTCSl OCHOBHBIM (DMHAHCOBBIM UCTOYHHUKOM JUIsl (POPMUPOBAHHS KPEIUTOB U 000pAaYMBAEMOCTH aKTHBOB, U
JesITeNbHOCTh KOMMepUeckux 0aHkoB B PD, B ocHOBHOM, HampasiieHa Ha MOBbIIeHHE 10X010B. [lomnepxka-
HUE JIOJITOCPOYHBIX OTHOIICHUH C KIMEeHTaMH 0aHKOB, ITO3BOJIHUT 00eCHeunTh MPHOBLIH. JJonrocpoynbie oT-
HOIIICHUS KITUCHTA ¢ OAHKOM CTPOSITCS C YYETOM YAOBJIETBOPEHHS MOTPEOHOCTEH KIIMEHTOB U MOBBIICHHEM
WX JOSUTBHOCTH. |71 MOBBILICHUS JOSUIBHOCTH KIMEHTOB B COBPEMEHHBIX YCIOBHUSIX HEOOXOIUMO IOCTPOUTH
HOBYIO CTPATErHIO 110 MOBBIIIEHHUIO JIOSIBHOCTH, KOTOpast OyIeT BKIIOYATh: CTATUCTHYECKOE N3MEPEHHE JI0-
SITLHOCTH KJIMEHTOB U BBISIBIICHHE CJIA0BIX MeCT paboThl OaHKa.

st MOCTpOEHMs CTPATEeruy MOBBIMICHUS JIOSUIBHOCTH, B NMPOEKTE MBI HUCIIOJIB30BAM METOAOJIOTHIO
IDEFO0, xoTopas mo3BoJsieT MomaroBo (popMann3oBaTb OCHOBHbIE OU3HEC MPOLECCH! MOBBIIECHUS JIOSIIBHO-
cti. Ha mepBoM 3Tarie MapKeTHHTOBBIM OTJIEJIOM 0aHKa OBUIO MPOBEICHO UCCIE/OBAaHUE JIOSUTBHOCTH KIIU-
eHTOB. J[JIsl CTaTHCTUYECKOTO U3MEPEHUS U UCCIICIOBAHUS JIOSUIbHOCTH KIIMEHTOB OBUIN MCTIOJB30BaHbI TEX-
HoJjioruu: customer relationship management (CRM) u Microsoft Excel. [y npoBenenus uccienoBanus pa-
6oTocnocoOHOCTH OaHKa, ObIIN HCIOIb30BaHbl HHCTpYMeHTH! MS Word u MS Excel: 1) obmas ctpaTternue-
ckas mogienb [loprepa, 2) ananu3 BHemHel cpeasl (PEST-ananu3), 3) ananu3 BHeNIHEW U BHYTPEHHEH cpepl
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(SWOT-anammus). [16, ¢. 20] Ob6mas crparernueckas Mojieiab IlopTepa mo3BoJIHIIA BEISIBUTh KOHKYPEHTOCIIO-
COOHOCTBH OaHKa Ha PBIHKE, ITPH TTOMOIITH ITOCTPOSHUS MATPHUIIHI «I1sITH cruT [lopTepa»: 1) yrposa mosiBiIeHHs
HOBBIX MIPOKOB Ha PBIHKE, 2) PBIHOYHAS BIACTH MOTpeOUTeNel, 3) yrpo3a NOsBICHUS 3aMeHHUTENEH, 4) pbI-
HOYHAs BJIaCTh MOCPEIHUKOB, 5) BHyTpHUOTpaciieBas Koukypenuus [20, c. 8].

PEST-ananu3 mo3BoNWII BBISIBUTH MOJUTHYECKHE, SKOHOMHYCCKHE COIMANBHBIC U TEXHOJIOTHUECKHUE
aCIeKThI BHEITHEW cpellbl, KOTOPhIC BIMSIOT Ha OAHKOBCKUN OM3HEC M COOTBETCTBEHHO OTHOIICHHIO K OaH-
KaM co ctopoHbl KinreHToB. C nomompio SWOT ananu3za ObUI0 MPOBEACHO UCCIEIOBAHUE CIA0BIX U CHIIb-
HBIX CTOPOH 0aHKa, BO3SMOXKHOCTH OaHKa M yrpo3bl 0aHKy. AHAJIN3 IMOKa3ajl, YTO Ca0ble CTOPOHBI, OTPAHH-
YCHHBIC BO3MOXKHOCTH 0aHKa W Yrpo3bl 0aHKY MOHHIKAIOT JIOSUTBHOCTh, & CHJIBHBIC CTOPOHBI M IIHPOKHUE
(YHKIMOHANBHBIE BO3MOKHOCTH OaHKa MOBBIIIAIOT JIOSUITEHOCTD KITUEHTOB.

Ha ocHoBanum npoBen&HHOTO HMCCeoBaHMs ObIIM BBISBICHBI BEAyLIME TEHACHINH, BIUSIONINE HA
JIOSTTBHOCTh KJIMEHTOB C TMOCIEAYIOIUM UX OTTOKOM. JlesiTenbHOCTh OaHKa, MOHMKAFOMAS JIOSUIBHOCTH:
1) onTMHU3aNKs ITATHOTO PACIMCAHUS YBEINYMBAIOLICE OUepe/in, 2) YAaIEHHOE PacloioKeHHe OPHCOB
MYHKTOB 00CITyKMBaHHA OaHKa 3) yCTaHOBJICHHE BBICOKHUX MTPOLIEHTOB 32 MOJIb30BaHHE KPEIUTOM.

JHestensHOCTS OaHKa, OBBIMIAIOIIAS JIOSUTBHOCTD: 1) pacmimpeHue cetn 0aHKa U ero yciyr, 2) mo0po-
JKEIaTeTbHOCTh PAaOOTHHUKOB TIPH B3aUMOJECHCTBHH ¢ TOTpeOuTesIMu, 3) 6e30macHOCTh M KoMpopT odhrcoB
W BKJIaJIOB OaHKa, 4) BHEIpEeHHE YCIyT OHIaiiH O0anka [2, €. 155; 21, c. 41].

AHanmu3 NesTenbHOCTH 0AHKOB TO3BOJIWII BBIZICTUTH BXOJHBIC U BBHIXOJIHBIC JJAHHBIC, OCHOBHBIC yCIIO-
BHUSI 1 MHCTPYMEHTBI PealU3alliy CTPATETHH MOBBIIICHHS JOSUIHOCTH KiueHTOB [4, €. 19]. BxomHbiMu 1aH-
HBIMH IJId IIpouecca ABIAIOTCA MapKCTHHFOBLIﬁ aHalin3, HU3Kad JIOAJIbHOCTHL KJIIMCHTOB W HOPMATUBHBLIC
MpeNHUCaHus, CoJlepXKalliecss B MPUKa3e TeHEPaIbHOTO JUPEKTOpa. Y CIOBUSMH pEaU3alliy MOBBIIICHHS
JOSTIBHOCTH Kak OW3HEC Mpollecca SIBISCTCS HAIWYHME JCHEKHBIX CPEACTB U HEOOXOIMMOrO KOJIMYECTBA
BpeMeHH. MHCTpyMeHTaMH peanu3aliy Npolecca SBISIOTCS PaOOTHUKH MapKETHHTOBOTO, (PHHAHCOBOTO,
sKoHOMHYecKoro U PR otaenoB, kommbroTephl, oducHas Medenb U oprrexHuka, call-meHtp m meroamka
«Mo3roBoro mrtypmay [3, €. 12]. Ha Bbixomae Momenu (cM. puc. 1) OyaeT ctpaTerus MOBBIIIECHHS JIOSUTbBHOCTH
¥ PEKOMEH/IAlNH TI0 YIYUIIEHHI0 pPab0TOCTIOCOOHOCTH OaHKa.
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Puc. 1. Texnosorust pa3padoTku nH(popManHOHHON Moe1H GAaHKOBCKOMH CTpaTeruy NOBbIMIEHHS JOATBHOCTH
KJHMEHTOB Ha ocHoBe MeTooa0ruu IDEF0

BxoaupiMu gaHHBIMEU Tiporiecca «CTaTHCTHYECKOTO M3MEPEHUsSI MOTPEOUTENei» SIBISIOTCS «IPHKa3
TEHEPAIIBHOTO JUPEKTOPa» U «CTAaTUCTUYECKOE UCCIIECAOBAHNE MApKETHHIOBOTO OTAENay. Y CIOBUSIMH IPO-
Lecca SIBISIIOTCS «BPEMEHHBIE paMKN» M <«(JIEHEKHbIE CpeacTBa». HCTpyMeHTaMu MpU CO3/1aHUU CTPaTEruu
SIBIIIIOTCA «Me0eib, KOMITBIOTEPHI U METOJT «MO3TOBOTO MITYpMay, «paOOTHHUKH OT/ea MapKeTHUHTa, (hrHaH-
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COBOT'0O OT/IEeIa ¥ SKOHOMHUYECKOro oTaena». Ha Beixoze mepBoro 6;0ka OyayT CBEACHHs O KOJIUYECTBE JIO-
SUTBHBIX KJIUEHTOB.

Iporiecc «BoisgBacHUE MPHYUH PabOThI OAHKA TTOHIDKAIOIIEE JOSTBHOCTEY TO3BOIHUT MPOAHATUIUPO-
BaTh MPUYUHBI MOHWKEHHUS JIOSIIBHOCTH KJIMEHTOB, BXOJHBIMH JaHHBIMHU SIBIISIOTCS «TIPUKA3 TEHEPATLHOTO
JMPEKTOPa» M «CTATUCTHUCCKUU OTYET MApPKETHHTOBOTO OTHAENA» M «IPHYHHA MOHMKCHUS JIOSUTBHOCTHY.
VCIOBUSIMU peai3allii SIBISIFOTCS «BPEMEHHBIE PAMKH» U «JICHEKHbBIE CPENCTBay. MHCTPYMEHTaMH SIBJISI-
FOTCSI KOMITBIOTEPHI, OPITEXHUKA U METOJ «MO3TOBOTO MITypMay, a TaKke PabOTHUKA MapKETHHIOBOTO OT-
nemna. Pesynsratom paboTsl npomecca «BrisiBieHns npudiH paboThl 0aHKa MOHMKAOIIEE JIOSITBHOCTEY 0Y-
IeT BBIABIIEHHE «CIIAObIX MecT» Oanka [14, ¢. 19].

BXxoIHBIMY TaHHBIMHU JUTS TIpoliecca «Pa3paboTKu cTpaTeruu MO UCTIPABICHHUIO CIA0BIX MECT» MOCITY-
KaT «IPUKa3 TeHepabHOTO JUPEKTOPay, «aHATU3 U3MCHEHUS JOSJIBHOCTH KIMEHTOB» U «BBISBICHHE Cla-
ObIx MecT Oanka» [7, C. 668; 8, c. 252; 9, c. 15]. VcnoBusME Tak ke BBICTYMAIOT «BPEMEHHBIC PAMKH» H
«ICHEXHBIC CpeACcTBay. MHCTPYMEHTHI «OPTTEeXHHKA, KOMITBIOTEPhI U METOJ[ «MO3TOBOTO INTYpMa» M CO-
TPYAHUKH «MapKeTHHroBoro otaena PR otaena u dpunancoBoro otaena». Ha Beixome mporiecca OyaeT roto-
Basi «CTpATErHs MO0 W3MEHEHHUIO JIOSUTbHOCTH TTOTPEOHTENCiH», KOTOpas MOXKET OBbITh HCIIOJIb30BaHA PYKOBO-
JICTBOM M COTPYAHHKAMH OAHKOB JJIsl IPUHSTHS PEIICHUI B 0071acTH OAHKOBCKOW CTPATETHH TOBBIMICHHUS
nosutbHOCTH KimeHToB [11, ¢. 300; 13, ¢. 611], kopnoparuBHoM oOy4enuu [6, C. 429], nepenoaroroske [12,
C. 45] u 00y4eHHH CTYAEHTOB B 5KOHOMHYECKUX By3ax [1, €. 1; 5, ¢. 512; 10, c. 3; 23, c. 20].
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e. Canxm-Ilemep6ype, PITIY um. A. Y. I'epyena,
T'YMP® umenu aomupana C.0. Makaposa®

NHOOPMALIMOHHAA MOJIEJIb ITPOLECCA
PABPABOTKHN HHHOBAIIMOHHOI'O TOBAPA
HPEAITPUATHUA HINDS-BOCK

AnHoTanmsi. B craree npezayaraercst ”HpOpMaMOHHast MOJIENb Mpolecca pa3padoTKU MHHOBAIIMOHHBIX TOBa-
poB npeanpustis Hinds-Bock ¢ ucnonszoBannem noramuu IDEFO. Mozens mo3BoJisieT HarysiaHo pe-
CTaBUTb OCHOBHBIE JTAIlbl CO3/aHUSI MHHOBAllMM HA OCHOBE KOHLEMIMU «TPEX KAueCTB MHHOBALUU»: OT
(opMHpPOBaHUS WEH JI0 TPENOCTaBICHUS MOTPEOUTENI0 KOHEYHOro Npoaykra. Mcenonap3oBanne uHOp-
MalMOHHOM MOJeNM Tpomuecca pa3pabOTKM MHHOBAIMOHHOTO TOBapa MO3BOJHMT mpeanpusatuio Hinds-
Bock MUHIMI3HPOBATH CYIIECTBYIOMINE MPOOIIEMBI C IEIBIO MOTYyYeHUS KOHKYPEHTHBIX TPEUMYIIECTB.

KiroueBble c10Ba: MHHOBAIIMOHHBIM TOBap, MHHOBALIMOHHBIA TpoIecc, pa3paboTka, MpennpusTHe, MOAETh
«Tp€X KauecTB MHHOBAIUNY, HH(POpMaIImOHHAs MOJieNb nponecca, Hinds-Bock, Hotanus IDEFO.

[Ton wHHOBAIHEH TOHUMAIOT CIIOKHYIO CUCTEMY, BKITIOUYAIOIIYIO B ce0sl IOJIHBIN MPOIECC OT UAEH JI0
pe3yibTaTa, 4To OTPaKEHO B MOJCIHU-KOHLETINU «TpEX KayecTB MHHOBauu» [17, c. 21]. Monens npume-
HUMa K Mpo0sieMe OLIEHKH WHHOBAI[MOHHOTO MPOEKTa, TaK KaK OHA MO3BOJISIET HArJISIJIHO COOTHECTH LIENb C
pe3yIbTaTOM, OIICHUTH COOTBETCTBUE TPEOOBAHUAM MEXaHN3Ma KOHTPOJIS U OOPaTHOMN CBS3H.
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Mogens Tpéx KadecTB MHHOBanuil maér npemnpustuio Hinds-Bock mpencrasienune o cytu moHsTHS
«AHHOBAIMOHHLIH mTpoekT» [15, €. 147]. PaccMOTpeB MOMENb IO/ TPEMS YIJIaMU: HAeaTbHOE, (hOpMaTbHOE 1
MarepuaibHOe, PyKOBOJICTBO mpennpustus Hinds-Bock Moxer onucats MHHOBAIMOHHBIN MPOEKT Kak (Gop-
MaJIM30BaHHOE OTpakeHHE MHHOBAIIMOHHON WJEH, C MOCIEAYIOIUM e€ BHeApeHHeM. Takum oOpa3oM Imof
WHHOBAIIMOHHBIM mpoekToM Hinds-Bock pykoBoacTBO moHMMaeT HabOp CTpaTEeTHUECKUX CTPOro IelicHa-
MIPaBIIEHHBIX ACWCTBUH, OTPAHUYCHHBIX B PECypCHO-CHIPHEBOM 0aze, a TakKe MPeciIeayIOIni 3aJaHHbIN pe-
3ynbTaT. B cBsi3u ¢ 9THM y pykoBoacTBa Hinds-BoCK BO3HMKAIOT CIIOKHOCTH B YNpPaBJICHHHA MHHOBAIIMOH-
HBIM TIporieccoM. Y pykoBozctBa Hinds-Bock mosiBisiercst He0OX0MMMOCTh ONPEIe/ICHNs IPHHITAIIOB U Ta-
OB YIIPaBJICHHs HHHOBAIIMOHHBIME mpoekTamu [12, €. 300]. Heo6X0auM0 OTMETUTD O BaXKHOCTH CHHTE3a H
€IMHCTBA CTPATETHYECKOro IMJIAHWPOBAaHHWS MHHOBAIMOHHBIX NMPOEKTOB M CTPAaTETMH BCETO MPENIpPUSTHS
Hinds-Bock B 1enom: 4€TKOCTh M KOHKPETHOCTH IIAHOB, IOCTAHOBKA IIEJIeH U 3a/1a4, a TAK)KE HAINYUE Me-
XaHW3Ma KOHTPOJIS U TOKa3aTene oneHkr 3(h(GEeKTHBHOCTH pe3ynbTaToB Aa€T OOIbIIe MIaHCOB HA KOMMEp-
YecKuii ycrex aestenbHoct npeanpustus Hinds-Bock [1, ¢. 235].

YcnoBus HeolpeAeNEHHOCTH M HeJIeTEPMUHIPOBAHHOCTh MapaMeTPOB BHEIIHEH 3KOHOMUUECKON Cpe-
IIBI OTPEEISIOT WHHOBAIIMOHHO-OPHEHTUPOBAHHOE IMOBEICHHE IKOHOMHUYECKHX CYOBEKTOB, B TOM UHCIIE
npeanpustus Hinds-Bock kak onun U3 BaXHEHITNX (HAKTOPOB MX KOMMEPYECKOTO BBDKUBAHUS U PA3BUTHS
Ha phIHKE. B ycIoOBHsIX HeoNpeneéHHOCTH Ba)KHBIM CTAHOBUTCS HAIWYHME TEXHOJOTHH pa3pabOoTKH MHHOBA-
IIMOHHBIX TOBAapOB. B CBS3M ¢ 3TUM MHTEPECHBIM CTAHOBUTCS PACCMOTPEHHE TEOPETHIECKON MOJAETH «TPEX
Ka4eCTB WHHOBAIMN» JUTS IPUMEHEHUs e€ B esTenbHocTr npeanpustus Hinds-Bock.

Onnako peanmusais Ha npakTuke npeanpustaeM Hinds-Bock maHHBIX TEXHOMOTHI CTATIKHBACTCSA C
psimoM 1pobaeM. Bo-mepBbIX, CYIIECTBYeT HEKOPPEKTHOE MOHMMAaHUE PYKOBOJACTBOM mpearnpustus Hinds-
Bock cymHoCTH WMHHOBAIMH, YTO MPEMATCTBYET alCKBATHOMY M COAIAHCHPOBAHHOMY ILIAHHPOBAHHIO U
YMPaBJICHHIO MHHOBAIMOHHOHN JEATENLHOCTBIO. M3 3TOro BhITEKaeT BTOpas mpobieMa: WMHUTAIMsI HHHOBA-
IIUH, KOTOpasi CBsI3aHa C OTCYTCTBUEM HAYYHO-TEXHHYECKOH 0a3bl M JPYruX PecypcoB U MOXKET BBOAHTH B
3a0Jy)KICHHE MOTCHIMATBHBIX moTpeduTeseit Hinds-Bock ¢ mocnenyromum nanecenust yuiep6a. 1o mpuyn-
HE TPYAOEMKOCTH TpOIlecca, CO3/IaHne WHHOBANNK TpeOyeT NHBECTHUIIHA Bce OOMbIINX pecypcoB. OqHaKo B
HacTosmee BpeMs B Poccuu He paspabortaHa 3¢ (ekTHBHAsS HOPMATHBHO-TIpaBOBas 0asa, uTO 3aTPYIHSCT
MOJTYYEHHUE JIBIrOT WM TOCYIaPCTBEHHOMN MOIAEPKKU MPEANPHUITUIM U CO3aET, TaK Ha3bIBaEMbIE, aIMUHH-
CTpaTUBHBIC TPOOIEMBI, a TaKkKe TPeOYIOTCS WHHOBAIMOHHBIE METOABI MOJICITUPOBAHUS WHHOBAIIMOHHBIX
MPOILIECCOB, TIPOU3BOICTBA U MpoABMKeHHs ToBapoB B CMU [18, c. 20].

IepBonayansHO pa3paboTka crparernu npeanpusatus Hinds-Bock cocTouT B onpeaenieHnyn MUCCHH 1
BUJICHHS OyIyIIIEro ¥ HACTOSIIETO, BBIACICHHS [IeIel U 3a1a4 aestenbHocTh npeanpustis Hinds-Bock, mo-
CJIe Yero OCYIIECTBISIETCS JeTabHOE TUTAHUPOBAHUE JIEHCTBHM IO IOCTHKESHHIO LIENeH AesITeTbHOCTH.

Paspabotka mHHOBamoHHbIX mpoekToB Hinds-Bock m metomoB oneHku 3ddexkTHBHOCTH OyIyIInX
PE3yIbTAaTOB MPOUCXOANWT HAa BTOPOM 3Talle CTPATETHYECKOTO IUIAHUPOBAHHMS, TOCIE YEeTro CIEAyeT HEeIo-
CpPE/ICTBEHHAsI peau3allisi MOJArOTOBJICHHBIX MPOSKTOB M OIEHKA BBIMOJHEHHBIX mporpamm [5, c. 19; 8,
C. 668].

Taxum 00pa3oM, yrpasiieHUECKasl AEATEILHOCTh B 00JIACTH MHHOBAIIHOHHBIX IMPOEKTOB CTaBHUT MEPe]
pykoBoacTBoM mpeanpustas Hinds-Bock 6osbiiioe KoaM4ecTBO 3a/1a4, BBIIOJIHEHHE KOTOPBIX, MPEXK/IE BCE-
ro, TpedyeT CUCTEMHOCTH U TIAHUPOBAHHSA JeicTBUI. OTCI0/Ia BOSHUKAET HE0OXOIMMOCTh BHICHHS KITFOUE-
BBIX JTAIIOB, CJIEJIOBAaHHE KOTOPBIM MO3BOJISET MpoaBUrath npennpustue Hinds-Bock mo HameueHHbIM cTpa-
TerudeckuM 1ensiM. OcoOEHHO Ba)KHBIMH SIBJISIFOTCS 3Tall Pa3pa0OTKH METOIWK OLEHUBAHUS M TIOCIEIyIO-
W TTOCIIe pean3aliy MPOEKTa 3Tall ONEeHKN YPPEKTUBHOCTH BHEIPEHHUS WHHOBAIIMH, YTO 00ecreYnBaeT
KOPPEKTHPOBKY M CJIEIOBAHUE CTPATErHU NPEATIPUATHS B 1IETIOM. 3HAYUMOCTh KOHIETITYaIbHOTO MOAX0a K
YIpaBIeHUIO WHHOBAIIMOHHBIMH MTPOEKTAMHU OTpakeHa U (hOpMajr30BaHA CETOHS B MHOTOYUCIIEHHBIX pa3-
paboTKax M IpeAnucanusX, Takux kak Metogosorus P2ZM u Stage-Gate-npouecc.

PaccMoTpuM MHHOBAIMOHHBIH Tiporiece npeanpusatus Hinds-Bock Ha ocHOBe «Momenu TpEX KadecTs
WHHOBaIM». Heo0X0MMM0o OTMETHTE, 4TO OlleHKa 3()()EKTHUBHOCTH HHHOBAIMH, OT UJICH JIO BBIBEICHUS HH-
HOBALMOHHOTO MIPOAYKTa Ha PHIHOK, COMPOBOXKAAET BCIO MPOM3BOJICTBEHHYIO LIENOYKY BIJIOTH A0 KOHEYHO-
ro motpedurens. BeiBog Tak e akTyajeH M JJs pa3padoTKu (yCOBEPIIEHCTBOBAHUSA) TEXHOJIOTHUU MPOU3-
BOJICTBA. JTO 00ECIeUnBaeT MPOIECC HEMPEPHIBHON OOpaTHOM CBS3BIO, UTO MAa&T BO3MOKHOCTH KaueCTBCH-
HOM 10pabOTKH, SKOHOMUYECKOTO U TEXHOJIIOTHYECKOT0 Pa3BUTHsI MHHOBAILIHU.

WuHoBanonHslil nponecc npeanpusatus Hinds-Bock mpoTekaer B cOOTBETCTBUUM €O ClleyHONIMME
stanamu: 1) 1 stan — «IHHOBAIIMOHHAS UAES» COIACPKHUT (POPMYIMPOBAHUE CaMOU HICH, LM OyIyIIero
WHHOBAIIMOHHOTO TIPOEKTa U MpeBApUTENbHbIE MAPKETHHIOBBIE UCCIIeIoBaHus, 2) 2 oTan — «/IHHOBallMOH-
HBIA IPOEKT» MPEAIOoaraeT CTpyKTYpU3alUio IPOEKTa, I0JIEBbIe MAPKETUHIOBBIE HCCIIEA0BAHMS, SKOHOMH-
Jeckuii 1 QUHAHCOBBIN aHAIM3, B TOM YHCJIE C MCIIOIB30BaHUEM TEXHONIOTHI «HTepHET-MapKeTHHTay [19,
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c. 101; 20, c. 189; 21, c. 260], 3) 3 sran — «MHHOBAIMOHHEIN TIPOIYKT» COIEPIKUT HEMIOCPEACTBEHHOE TPO-
M3BOJICTBO MOJYYSHHOTO OIBITHOTO 00pa3ia Ha 3Tarne 2 ¢ MOoCIeIyIOIUM BHeIPEHHEM HHHOBAIMOHHOTO TO-
Bapa Ha pbIHOK. [lanee cieayeT NMpoBeACHHE MEPONPHATHH 1O OlEHKE d(PPEKTUBHOCTH PEaTn30BaHHOTO
mpoekTa, HarpuMmep, Ha ocHoBe Microsoft Office Excel [24, ¢. 127].

Ha ocHOBe MaHHBIX 3TaloB ONpEAENINM OCHOBHBIE NPOIECCHl MHHOBAIIMOHHOW AEATEILHOCTH TIpel-
mpustus Hinds-Bock: 1) ®opmuposanne unHoBarmonHoi nnen, 2) O6o6menne u hopMaan3anms HHHOBA-
nMOHHOH uneu B mpoekT, 3) HUOKP, 4) Buenpenue nmpoaykTa v BHIXOJ Ha PBIHOK, 5) Onenka 3¢eKkTuBHO-
CTH BHEIPEHUS HHHOBAIHIH.

BrimenepeunicieHHbIe TPOLECCHI SIBISIFOTCSI OCHOBOI [UTs pa3pabOTKH MOJIENI HHHOBAIIMOHHOTO TIPO-
recca npeanpustus Hinds-Bock ¢ ucmons3oannem norarmu IDEFO [3, €. 155; 9, ¢. 252; 10, c. 15].

Bxoouvimu dannvimu SIBISIOTCS pe3ybTaThl «MapPKETUHIOBBIX MCCIICTOBAHUNY, BLIXOOHbIMU — «OTYET
0 pesyiabratax» (cM. puc. 1).

YVenosusimu peanusayuu WHHOBALMOHHOTO TPOSKTA SIBISIOTCS «BPEMEHHBIC DPAMKH», «OHOIDKETY,
«YHUKAQJIBHOCTh TEXHOJIOTUHY», KOTOPHIC YCTAHABIUBACT PYKOBOIUTEIb TPEIPHSTHS.

Hncmpymenmamu_peanuzayuy MHHOBAIIMOHHOTO TIPOLIECcca SBISIOTCS: «PaOOTHUKH MHHOBAIIHOHHOTO
otiena (pa3paboTUHKH)», KOMITBIOTEPhI, 000pyaoBanue [4, ¢. 20].

dopmanu3aiys JaHHBIX TPOLIECCOB, MHCTPYMEHTOB, BXOJIHBIX U BBIXOJIHBIX JaHHBIX HA OCHOBE METO-
nosorun IDEF0, mo3Bommita pa3paboTaTh MOJIENb, MPEACTABICHHYIO Ha pUCyHKE (pHc. 1).

Ha mopmenu mpexacraBieH moamponecce npeanpustus «PopMHpoBaHWe WHHOBALMOHHOW WAEH».
Bxoonvimu 0anneimu 1is moamporecca sBISIOTCS «MapKETHHTOBBIC HCCIICIOBAHHs», KOTOPBIE 0TOOpasKarOT
MOJIOKEHHUE KOMITaHMH Ha PBIHKE, MOJIOKEHHE KOHKYPEHTOB M HEOOXOAMMOCTh B pa3pabdoTKe HOBOTO MPO-
aykta [14, .611]. Boixooubimu Oannvimu SBISETCS «IEpeUYeHb WHHOBAIIMOHHBIX MPOEKTOBY». Ycinosusmu
peanuzayuy TIOANPOLIECCa SBISIOTCS «BPEMEHHBIC PAMKIY, «OO/IKETY, «yYHUKAIIbHOCTh TEXHOJIOTUNY, KOTO-
pble yCTaHaBJIMBAET PyKOBOAUTENb mpeanpustus [16, ¢. 19]. Hucmpymenmamu pearuzayuu n1aHHOTO TOA-
mporecca SBISIOTCA: «Pa0OTHUKM MHHOBAIIMOHHOTO OTHeNa (pa3padOTUMKH)», «MapKETHHTOBBIH OTIEI»,
KOMITBIOTEPBI, CTOJIBI, CTYJIBSL.
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Puc. 1. UndopmanmorHHas MojelIb Mpouecca pa3paboTKi HHHOBAIIMOHHOIO ToBapa npeanpusitus Hinds-bock

CrnenyromuM moamponeccoM Mozaenu ssiusgercs «O0o0menne u popMaan3anusi HHHOBAMOHHOMH
ujaen B MPOEKT». Bxoonvimu dannbimuy A7sl HOATIPOLIECCA SIBISIETCS «IIEPEeUYeHb MpeJlaraeMbIX ajJbTepPHATHB
WHHOBALIMOHHOI'O IIPOEKTa». Bblx0OHbIMU OaHHbIMY SIBISIETCS. «OU3HEC-TUIAHY. Y crosguamu peanusayuy NoA-
mpoliecca sIBJISIOTCS «BPEMEHHBIE PaMKU», «OIOJDKET», KOTOpbIE YCTAHABJIMBACT PYKOBOAMTEINb IPEAIIPU-
ATUSL U «TEXHOJIOTHS», KOTOpasl 3aKperieHa B Ou3Hec-1Iane. MHcmpymenmamu peaiusayuy JaHHOTO TOA-
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TIporiecca SIBISIOTCS: «Pa0OTHUKN WHHOBAIIMOHHOTO OTHena (pa3paboTUNKN)», «IHPEKTOP MPEIITPHUSATHI,
«HaYaIIbHUK WHHOBALIMOHHOTO OT/EINaY, KOMITBIOTEPHI, CTOJBI, CTYIIbS.

Hanee cnenyer noanpouecc «HUOKPy. Bxooduvimu danubimu 1is moamnpoliecca sBisiercs «Ou3Hec-
TIany. Buixoonvimu danHvimu SBISIETCS «OTBITHBIA o0paseny. Ycernosuamu pearusayuy NOANpoLEcca SBIIS-
I0TCSA «BPEMEHHBIE PaMKI», «OI0/KET», KOTOPbIE YCTAHABIUBAET PYKOBOIUTENH MPEANIPHUITHS, «TEXHOIO-
THS», «CTaHIAPTB. MHcmpymenmamuy pearusayuy TAHHOTO TOAIpOIECcCa SBISIFOTCS «PaOOTHUKH IPOH3-
BOJICTBA», «HAYaJFHUK HHHOBAallMOHHOTO OTAENa», «HAYaJbHHUK IMPOU3BOJCTBA», «KOMIIBIOTEPHI, CTOJIHL,
CTYIBSI».

CrnenytommM moarporeccoM sipisieTcsi «BHepeHne MPOaAYKTa W BBIXO Ha PBIHOKY». BxodHuimu
OaHubIMy JUTSL TIOATIPOLECCA SIBISACTCS «OMBITHBINA 00pa3eny. Buix0oHbiMU OanubiMy SIBISETCA «OTYET O MPO-
naxkax». Yenosuamu pearuzayuy TOATPOLECCa SBISIOTCA «BPEMEHHBIE PaAMKHy, «OIOJKET», KOTOpBIE yCTa-
HAaBJIMBACT PYKOBOJIWTENb NMPEIIPUATHS, «TEXHOIOTUNY, «CTAHAAPTHI». UHCMpyMeHmamy peaiuzayuy TaH-
HOTO MOJMpoLEecca ABISIOTCS «pabOTHUKY POU3BOICTBAY, «HAYAIbHUK WHHOBAIIMOHHOTO OTJIENAy, «padoT-
HUKH OTAeTa NPOoJaXk», «MapKeTUHTOBBIN OTAEN», «HAYaIbHUK MIPOU3BOJCTBAY», «KOMITBIOTEPHI, CTONBI, CTY-
sy [25, ¢. 197; 26, c. 264; 27, c. 78].

3aKTFOYMTENBHBIM TOAIPOIIECCOM Moaenu sBisieTcss «OueHka 3 GpeKTHBHOCTH BHeIPEHUs UHHO-
BallMW». Bxoonvimu danHbimu AJs TIOATIPOIIECca SIBISIETCS «OTUYET O pe3yibTaTax». Bulxooubimu danubimu
SIBIIIETCS] «OTYET O Pe3yabTaTax», KOTOPHI OCHOBBIBAETCS Ha TONYYEHHBIX JaHHBIX MPEIBITYIIETO MOIIPO-
1ecca, oTpaxaeTr (P)MHAHCOBBIN M MapKETHHTOBBIA aHATN3bI, SKOHOMUYECKHE U COIMaIbHBIE dIPPEKTHI. Ycro-
sUAMU peanuzayuy TIOINPOIEcca SBISIFOTCS «BPEMEHHBIE PAMKHY, «OI0KET», KOTOPhIe yCTaHABIMBAET Py-
KOBOJUTENb TPEANIPUATHS. Uucmpymenmamu peanuzayuy TAHHOTO TIOATIPOIECCa SIBISIFOTCS «HAYaJTbHUK
WHHOBAIIMOHHOTO OT/ENay, «HAYaIbHUK OTHEeNa MPOAaXK», «MAPKETHHTOBBIA OTIEN», «HAYaJbHHUK ITPOM3-
BOJICTBAY, «KOMITBIOTEPHI, CTOIIBI, CTYIBSI».

NudopmarnmonHast MoJens pa3paOdOTKH WHHOBaMOHHOro ToBapa mpeanpusatus HINDS-BOCK wmo-
JKET WCIIONIB30BaThCS B TPAKTHYECKON JEATETBHOCTH IS CO3MIAaHUS W TPOABIDKEHHS HOBBIX TOBapOB Ha
MpennpusiTii. Mozaemns 1enecoodpa3Ho UCMOIb30BaTh TAKXKE B KOPITOPATHBHOM O0yUYEHHH PYKOBOJUTEICH U
pabOTHUKOB MHHOBALMOHHBIX mpeanpusatuii [6, €. 429], nepenoaroroBke kampos [12, c. 45], a Taxke mpu
0o0y4eHHH CTYJCHTOB B DKOHOMHUYECKUX By3ax [1, €. 1; 5, ¢. 512; 10, ¢. 3; 22, c. 20; 23, c. 2].
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YK 517.1
HL.II. ImuTpuen

Kanouoam neoda2ocuyeckux HAYK, ()()l{@HIﬂ

I'.I'. ULias0axTun
KCZHOM()GI’H ne()agoguweacux H(Iyl(', ()()l{EHIﬂ
2. Hll.?l('H@@apin()@CK, HLL?ICHC"GClleO@CKHl? eocy()apcnmem-tblﬁ yHueepcumem

3KCTPEMYM HOPMbI ITIPOU3BOIHON
HA KJIACCE OI'PAHUYEHHbIX
BEKTOPHO3HAYHBIX ®YHKIIUI

CO 3HAYEHUSAMMU B IIAPOBOM KOJIBIIE
EBKJIMTOBOI'O IPOCTPAHCTBA

AHHOTanus. B Teopuu annpoxcumanuy GYHKIHMH U ONEPAaTOPOB HEMAJIOBAXXHYIO POJIb UTPAIOT TEOPEMBI CPaB-
HEHHUS U COOTBETCTBYIOIIME UM HEPAaBEHCTBA IS MOAYJIEH WIM HOPM MPOU3BOJHBIX IPH OINIPEAEICHHBIX
OTPaHWYCHUAX Ha U3MECHEHNE caMO (YHKIHMHU U €€ MPON3BOIHBIX B Pa3IMUHBIX (YHKIMOHAIBHBIX IPO-

CTPaHCTBAX, B YaCTHOCTH, B MPOCTPAHCTBAX Lp (1< p< ). Onnum U3 3HAUMTETHHBIX PE3YIHTATOB B
9TOM HaIlpaBJICHUU SIBJSIETCSI TEOpeMa CpaBHEHHMs NEHCTBUTENBHBIX IU(depeHIrpyeMblx QyHKIUA Ha

KJ1acce |_oO U ONpEJeNICHHBIX Ha BCEH YHMCIIOBOI MPSMOIi, C TIOMOILBIO KOTOPOW OBUIO MOIYYEHO U3BECT-

HOE HepaBeHCTBO KoaMoroposa — TOYHOE HEPABEHCTBO AJII HOPM INPOMEKYTOUYHBIX MPOU3BOIHBIX YEpE3
HOpPMBI caMoi (hyHKIHH U €€ crapiiei mpou3BonHoH [1]. B HacTosme# craThe Ha Kitacce OrpaHHYCHHBIX
BEKTOPHO3HAYHBIX IU(pdepeHmpyeMbIX GYHKIMNA CO 3HAUCHHSMH B IIAPOBOM KOJIBIE N-MEPHOTO €BK-
JIUI0BOrO MPOCTPAHCTBA BBIYHUCIISIETCS IBYCTOPOHHSAS OLIEHKA HOPMBI IPOU3BOJHON MEPBOro MOpsAKa C
MIOMOIIBI0 CHEUIHANBHBIX 3KCTPEMAIbHBIX BEKTOPHO3HAYHBIX JU((HEpEeHINPYEMBIX MEPHOJMUECKUX
crutaitHoB. Takue cruiaifHbl OBLTH BBEICHEI M M3yUYCHHI paHee B [2].

KnroueBble ciioBa: mapoBoe KOJIbIIO; TEOPEMbI CpaBHEHUs; HepaBeHCTBO KonMoroposa; ujeanbHble 3iIepoBbl
CIUIAalHBI; OLIEHKU HOPMBI IIPOU3BOIHOM.

[Tonoxwum [2]
9.t V) =20 () (r=012..) ®
j=0

rne f () (m=0,12,...) — uneansusie sitneposs crmaiins [1]

f () = ii cos((2k +Dt+zr/2)

r=012..),
o (2k +1)™ ( )

pd
i= »\/—_1, 0<v< E , —% <t< % , 1. (v) (m=0,12,...) - cneunansuo nogoOpanHbie GyHKIUH, 3aBU-

csimue oT napamerpa V , Heodxoaumoro Ut npogospkenus GyHkuuu (1) Ha BCro 4ucnoByto npsamyro. Cuu-

taem, uto g, (t, v) = f,(t) . dynxuusa (1) o6nanaer cneayromumu cBoicTBaMHu:
gt v)=9g,,tv) (j=012..,71) )
PaBeHnctBo (2) o3Hauaer Takxke, 4yro QyHKuus (t, v) npu cnenmansHOM 10AG0pE HAYANBHBIX TOUEK
MHTETPUPOBAHHUS SIBJLSETCS IOBTOPHBIM MHTerpanoM ot Gyrkunu g, (t, v) (J=0,1,2,..., r). BuacrHo-
e, 90 V) =9,(tv), 0, v)=09,,(t V), g7t v)=g,(t. V).

Ha 06a3e dynkiuii (1) MOXXHO MOCTPOUTH IEPUOANICCKHM CIUTAH, KOTOPbIH MOYKHO MCITOJIb30BaTh JIJIs
CPaBHEHHUsS Ha KJIaCCe BEKTOPHO3HAYHBIX auddepeHmmpyeMbix ¢yHkmmid. [Ipomomxkum BBenéHHY0 (QyHK-

mo g, (t, v) Buna (1) mepuoanuecku ¢ mepHOAOM 277 Ha BCIO YHCIOBYIO TpsMYIO R ¢ momouisio cire-
JYIOIEro o01ero (PyHKIMOHAIBHOTO COOTHOIICHUSI:
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—2kvi

g,(tv)=g(t-7k,v)e
(r=0,142,...; k=0,£1,+2,...; —oo<t<) 3
He napymasi oO0mHoCTH, MPOJOKEHHYIO Ha BCIO YHCIOBYIO MpsiMylo (yHKmio OynemM 0003HA4aTh

TEM K€ CUMBOJIOM.
Nmeror wmecto [2] crmemyromue peKkyppeHTHble (QOpMyibl Ui BBUHCIHCHHA  (DyHKIUI

u#.(v) (r=0,12,..) gepes koncrante ®aBapa u ynpapisiONIHii mapamerp V

m-1

(Z KZm—Zj—lluzj (v))etgy, r=2m-1

i=0

H(V)=y @
(Z K2m—2j—1ﬂ2j+1(v))Ctha r=2m

j=0
(t,(V)=1 m=123,..)
[lpuBenéM  HeCKOMBKO  Pa3BEPHYTHIX  sIBHBIX  (opMyn  ans  ompeneneHuss  (QyHKUUR
u () (r=0,12,..,6):
1,(V)=1, u(v)=Ketgv, u,(v) = Kfctgzv, w,(v) = Ketgy + K'etg®y
1, (v) = 2K K ctg®v + Kletg'v . 1 (v) = Kyctgy +3K K ctg’v + K/ ctg®v
1 (v) = (2K K, + K®)etg®v + 4K°K ctg v + K[ ctg v
Taxoit BeiGop dymxmmii 4, (V) (r=0,1 2,...) o6ecrieunBaer rnagkocTh camoii GyHKIHE U e TIpo-
u3BOAHBIX mopsiaka (I —1) mpu npomomkennn GyHkimu (1) Ha BCIO YHCIOBYIO MPSIMYIO.
VcnoBuMcs MakcHMAanbHbIE 3HAYEHHs MOy KoMIulekcHo3HauHoro crutaitna 0, (L, V) o6o3nauats

K, (v), a vusumansasie — L. (V). Wrak, monaraem

K.()=sup|g,(t, v)|=[lg, .V}, L (v)=inflg,(t v)|=0g,(.v)O ©)
(r=012,..)
B wactHOCTH,
T T T T T
K(=)= - =)=K L (=)=inf|g (t, =)[=99.(-,—)0=0 =
)=]a. 2)”  LC)=int g, 2)‘ 0,(.2) (r=012..)
TTonoxum

1
g“ (t’ V) = ?gr(ﬂ’t! V) (6)

rae ﬂ« — HEKOTOPOEC MOJIOXKUTECIBHOC YHCIIO. OToT rnapaMeTp BJIUACT HA pasMEPhbL 00J1aCTH M3MEHEHUS KaK

camoit pynkuuu g, (t, V) , TaK ¥ €€ mpon3BoAHbIX. OHAKO, 001aCTh M3MEHEHUS I-TOH MPOU3BOTHON OCTa-
€TcA MPEKHEN, a UMEHHO,

ng,o (t, V)H = %Hgo(;tt, v)|=1

B uactrHOCTH, glvr(t, V) = gr(t, V) (r =0,1, 2,, ) . Urak, ecnu ¢yHKImMu /,lr(V) (r =0,1 2,, )
BbIOpaHel 10 opmynam (4), To nedexr crnaiina J, | (t,v) (r=0,12,,..) pasen equnuue. Crenona-
tensho, ¢, (t, v)eU ” (r=0,12,..).

Hycts M, N, — nexoropsie neiictButenshsie uncna, npuuém 0 < N; <M <o, Torma mMoxHo

HOI[06paTB napamMeTpsbl ﬂq 14 Tak, YTOOBI BHIMOJHSIUCE paBCHCTBA:

J9.. )| =M, 0g,(,v)0=N, (7)
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N3 (6) mmeem

1 K

Jo.. ¢ vl =o€ v =E22 ®
1 L

09, (-1)0 = 09, (- 1)0 - % ®

K, L)

C yuéroM ompezeneHus YuCel MPUXOJIUM K CIIEAYIOMIEH crucTeMe HeTMHEWHBIX

YpaBHEHUI
PR Z:uzj(v)sz 2 =M,
(10)
/12m (/u2m (V) + (Z lu21+1(v) K2m 2j 1) )1/2
ecaun r ‘léTHO, NN K CUCTEMEC ypaBHCHI/II/I
1 1/2
12m+1 ((Z /UZJ (V) KZm 2]+1) + :u2m+1)
j=0
(11)
lgmﬂ ZIUZJH(V) K2m 2j NO

ecmu I HeuéTHO. Mckimrouas mapamerp A, MoxHO cuctemsl (10) u (11) npuBecTH K anreGpanueckuM ypas-
HEHUSAM F-TOrO MOPsAIKAa OTHOCHUTEIBHO Cth . MTak, npuHIMIIHANTBHO BCETAa MOYKHO MOJ00paTh mapameT-

pet A,V TaK, 4T0OBI BHITOIHSUTACH PaBeHCTBa (67).

Ipu xonctpymposanmu crmaitma g, (L, v) (r=0,1, 2, ...) npeanonaranock, 4to ynpaBisrONImii ma-
” ~
pamerp V mupuHuMaer 3Hauenus B npomexytke (0, E) Uccnenyem BuJi CIUIAiHA HA TPAHHUIIE ITOTO
POMEKYTKA.

T :
[Tycts cHavana V = 5 Torma 3 dopmyn (4) mmeem 4, (v)=0 (j=1,2,3,...). Ioacrasmss B

cuctemy (10) wmu (11), momyqaem

K 1
A=(=1) (r=0,12,..) (12)
Mo
Takum oOpazom,
9. ) M, f (( r) t) (13)
yoE
Oxkazanock, 94To B CiIydae 2 BEKTOPHO3HAYHbIN CIUIaiiH 9 (t’ V) (I’ =012, ) COBITAJAET

C TOYHOCTBIO JIO PACTSDKCHHS BJIOJBb OCEH KOOPAWHAT C WACATBHBIM CIDIaifHOM Jiiiiepa, T. €. CTAHOBHUTCS

JlefcTBUTENBHOM (yHKIHE ¢ 00MIacThI0 e H3MEeHeH)s Ha npoMexyTke [—M oM 0]
[IycTp Teneps V = 0. Ipennonoxum Takxke, uto I = 2m, (m =0,12,.. ) . Torga u3 (10) ¢ yué-

ToM (4) pasnoxenns pynkmmii £, (v) (r=0,1,2,,...) o crenensm CtYV umeem
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Zluzj (V) K2m—2j
. j=0
—L =lim — =

N0 v—0 9 2112 (14)
(lu2m + (Z :u2j+1(v) K2m72j71) )
j=0
Z K2m—2j (Klszth +...)
= I|m =1
((KAmCtg4mV + (z sz ) 1(K2J+lctg2]+lv + )) )1|/2
j=0
Ipexmonoxum ganee, uro I =2M+1, (m=0,1,2,...). Torna u3 (11) umeem
m-1
((Z luzj (V) K2m—2j—1)2 + /u22m+l (V))l/2
0 _ 1I; j=0 _
N . - (15)
0

Z luzj+l (V) K2m—2j
j=0

m

(O Koz (KZctg®ly +.))7 + (K™ et ™y + .. )2
= lim—=° - -1

v—>0 . .
- Z sz_zj (K12]+1Ct921+lv + .. )
j=0

Okazanoce, 4To B ciayyae V = O Buermnuii u BHYTPEHHHUU pajnyChl KOJbLA 3HAUCHUN KOMILJIEKCHO-
snaunoro cruaiina g, (t, v) (r=0,12,...) comanaor, . e. M, =N,. Takum o6pasom, B ciyuac
v =0 Bce 3uauenns 3Toro cruiaifHa pacronaralTCs Ha OKpPYKHOCTH paguyca M o B KOMIUIEKCHOM INTOCKO-

CTH.
HBy‘IHM HU3MCHCHUC MOAYJIA HpOMe)I(YTO‘IHOﬁ HpOI/I3BO,Z[HOI>'I KOMILICKCHO3HAYHOI'0  CILIaiiHa

9,, (t,v) (r=0,12, ) npu V = 0.1lo OIIPEAEIICHUIO HMEEM
r-k

glr k(t V) r Tor—k gr k(ﬂ’t V) HIn g/ir k(t V) (1) ' gr k(/lt V) (r:O’]-! 2!)

OTCI-O,Z[a HCMCIJICHHO nonyqaeM

92,6 V)= 5 >fH9rk< W, 09 v)<>=<%)f<>gr_k(zt, V)0

Janee nmeem

CnenoBateibHO,
KW (V)
Hgm (s V)H_ k M, , 09, ., (- V)O_ N,
Kr " (v) Lr (V)
OpHako HAITOMHHUM, YTO B paCCMAaTPUBAEMOM CiIy4ae, a UMEHHO, B ciydae V = 0, M, = N,, nosro-
My
k (V) K
09, (-, v)0= M, (16)
Lr (V)

Myers F=2mM, k=2s, (ms=0,12,..). Torxa
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3

—S

Z Hoj (v) K2m—23—2j s
Hg/l,Zm—Zs(" V)H: szo m-s Mg m (17)
(ZIUZJ(V)KZm—Zj) m
j=0
m-s—1
((luzzm—ZS (V) + ( Z :uzj+l(v) K2m72572j71)2)1/2 m_s
09, am_as (-, V)0 = L Mg m (18)

(Z Hyj (v) sz—zj)T
j=0

Iepeiiném k npeneny npu vV —> 0 B pasencraax (17) u (18). I'taBHO# YaCThI0 YMCTHTENS U 3HAMEHA-

TeIIs SIBISIETCSI BEJIMUMHA KfmCtg My CrnenoBatenso, onn skBuBanentast npu V —> 0. Crano 651ts,
m-s
Hg/l,Zm—Zs (, V)H =00, m2s(V)0=Mgm  (m,s=0,12,..)
Hdpyrue ciydan, a UMEHHO,
r=2m, k=2s+1, (ms=0,12,..)
r=2m+1 k=2s, (ms=0,12..)
r=2m=1, k=2s+1, (ms=0,12..)
paccMaTpUBAIOTCS AaHAJTOTUYHO.
Hrak, nMeroT MeCcTo paBeHCTBa
r—k
|94 Co V)= 00, ¢ )0=M " (r=0,12..;=0L..,T)  (19)

PaBencrsa (85) o3HawaroT, 4to rpaduKu 3HaUYeHUWI crutaitHa M(t, V) ® ero IpOM3BOIHBIX MPH

vV —> O JICKAT Ha HEHTPAJIBHBIX OKPYKHOCTAX KOMIUIEKCHOH INIOCKOCTH C paanycamMu, COOTBETCTBEHHO,
r-1 r-2 1

M, M, M,", .. ,M/,1
Hanpumep, ecru =2 u My =4, M, =1, 10 M;=2. Ecru r=3 u M;=8M, =1, 10
M, =4,M, =2
CremyeT 3aMeTuTh, uto rpaduk camoro crutaitna J, ,(t, v) npn v =0 npencrasnser co6oit «sun-

TOBYIO JINHUIO» B IIPOCTPAHCTBEHHOM CHCTEME KOO JUHAT (t, y X ) .
2

Paccmotpum kmace U™ (r=2,3,...; n=2,3,4,...) BeKTOpHO3HAYHKIX Ju(PepeHIHpYeMbIX QYHK-
1y ?(’[) =(f,(t), f,(t), ..., T (1)) co smauenmamu B maposom xombie S: f:R—>S e E" urakux, uro
UX TPOM3BOJIHEIE i )= (fll (1), le(t), s fn'(t)) abCoJIIOTHO HENPEPBIBHBI Ha JH000M oTpeske u3 R, a

MPOM3BOJHBIE BTOPOTO TIOpSJKa CylIecTBEHHO orpaHuueHsl Ha R. Hopmbel  ¢yHknmit  kiacca

U™ (r=23..; n=2,3,4,...) 11X nponu3BOIHBIX ONPEIETHM CIIETYIOIUM 00pa3oM:

[f]= stth‘T(t)‘ = Slth(ki: ey, [F = (t)‘ _ Slfp(kzi: (™ @),

=sup
t

n

1) =esssup()_ (1))

t K=

(m=12,..,r; n=2,3,4,...; —oo<t<ow),

-0
H f H = esssup
t

M3yuennsie B [2] CBOMCTBA DKCTPEMANbHBIX KOMIUIEKCHO3HAYHBIX CIUTaiiHOB “(t, V)

(r=0,12,...; 1>0) no3Bonsor NONYYNTh HIKHIOK OLEHKY HAHOOJIBIIEr0 3HAUYCHNS HOPM IIPOMEXY-
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. £ r2
TOYHBIX IMPOHU3BOJAHBIX KOMIIICKCHO3HAYHBIX nn(b(bepeHquyeMHx (bYHKI_II/II/I f(t) EU . UMeet MecTO
CICOYIOIICC YTBCPKIACHHUE.

Teopema 1. ITycTh ?(t) eU" anmapamerpsr 4,V Ttakossl, uto
[f]=]g.. @ v)|, ©fo=0g,. v)0
Kpowme toro,

[f]<1 (r=23..)

Torma CIIpaBCAJIMBO HEPABCHCTBO

sm:p”f(k)u 2|9, ¢ v)| k=L2..,r-1) (20)

[ycts S, u S, — HenTpanbHbIe cdhepsl
n n
. 2 £2 ) IRV E
St D (X —X) =N St D (X —%) =M.
k=1 k=1

B N-MEPHOM EBKIHI0BOM mpoctparcte E' ¢ o6mmm mertpom B Toure Q) (X, Xyp, -1 X,p) € E" 1 pa-

N N n
maycamu N, u M. Ha3oBéM mapoBbiM Kosibiiom o6béMHoe Testo S € R, orpanuuennoe stumu chepamu:

S =1Q(X, Xy, .., X ) €R": Z(xk —X,)? = N? ﬂZ(xk —X,) <M/
k=1 k=1

IlycTe nanee

P: Zn:akxk =0
k=1

— HEKOTOpast IIIOCKOCTh, IPOXOIAIIAsT Yepe3 Hauauo KOOPAWHAT U pacceKaromias ImapoBOe KOIBIO 10 HEKO-
TOPOMY IJIOCKOMY KOJbILy. B cuily HHBapHaHTHOCTH pe3yibTaTa IMOCTaBIEHHON 3a7jaul OTHOCUTENIBHO JI0-
00ro ceveHus MIapoBOro KOJbIA JOCTATOYHO HCIIONB30BATh [Tl CpaBHEHHS (YHKIUH, HAIPUMED, TIIOCKOE
KOJIBIIO

2 2 2 2
Ny <X +X;, <M
3HAYCHUN PACCMOTPEHHOIO BBINIEC TIEPHOIUIECKOTO BEKTOPHO3ZHAYHOTO CIUTAiHA gr(t,v) . C ero nomoisio
o . r3 rn
JIETKO JI0Ka3aTh, YTO HAMOOJIbIIEE 3HAYCHNE HOPMBI IPOMEXKyTouHoi npoussomuoi dpynkimn f eU'" ne

3 r2
MEHBIIIE COOTBETCTBYIOIIETO HAMOOJIBIIIET0 3HAYCHUS HOPMBI (DYHKIIUU f eU"™ . Urak, CIIpaBe/IMBA Clie-
nyromast 6osee o0IIas Teopema.

Teopema 2. Ilycts ?(t) eU™ a rapameTpbl A,V TakoBsl, 4TO
[#]=[g,. @ v, ©fo=0g,, 1o
Kpowme Toro,

[f©]<1 (r=23..)

Torz[a CIIpaBCJIMBO HEPABCHCTBO

SlprH f "‘)H 2|9, ¢ v)| (k=12..,r-1).

Jlureparypa

1. KommoropoB A.H. O HepaBeHCTBaX MEXAY BEPXHUMH T'PaHIMH IOCIEIOBATEIBHBIX MPOM3BOIHBIX IPOH3-
BOJIbHOW (YyHKIHMH Ha OeckoHeuHOM HHTepBaie // YdeH. 3am. Mock. YHuBepcutera. 1938. Brem. 30. MaremaTuka.
K=. 3. C. 3-16.

2. JImurpues H.I1. Teopemsl cpaBaeHust BekTop-QpyHkuumii // Jlen. B BUHUTH. — 1984. — Ne487-85.
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YK 517.1
HL.II. ImuTpuen

Kanouoam neoda2ocuyeckux HAYK, ()OlgeHﬂl

P.2. Mamenan
00/(']71()[? qbu.mcogbuu no mamemamuKu, ()()L;CHI’I’[
2. Hll.?lCHE@apin()@CK, Hl{.?lCHC’@ClpI’I’[()(s’CKHl? 2()C)7()apclﬂ(§€HHbllz yHueepcumem

MOJIEJIJMPOBAHUE YKCTPEMYMA HOPMBbI
IMPON3BOJHOM HA KJACCE
OI'PAHUYEHHBIX BEKTOPHO3HAYHBIX
JIBAJKJIbI JN®PEPEHIIUPYEMBIX
®YHKIIUA

AHHOTalIl/Iﬂ. Hpe)IHOJ'IO)KI/IM, 4To HeKOTOpLIﬁ 00BEKT (aBTOMOGI/IJ'II), MOTOLUKII, BCJIOCHUIICA U T. I[.) JABHIKCTCA B

KPYTOBOM KOIIbIie (II0 KpyroBOMy TpeKy) BHyTperHero paguyca N u Buemmero pagmyca M . Cormacro
BTOpPOMY 3aKOHY HbBIOTOHA Tsra CHJIOBOW YCTAHOBKH (IBHTATENS, IBYDKUTENS M T. 1.) IPONOPIHOHAIBHA
YCKOPEHHIO JBIKECHUS 3TOro 00bekTa. OUeBHIHO, YTO YCKOPEHHUE IBIDKCHUS MOXKHO CBSI3aTh C IPOM3-
BOJIHOI BTOPOTO MOpPSAAKa OT (QYHKIMHU MPOHAEHHOTO ITyTH IBHXKYIIUMCS 00bekToM. KoHeuHo, 3Ta Tsra

OorpaHHYeHa. 3HAUUT, HEe yMaJsis OOLTHOCTH MOXHO CUHTATh, YTO Hf H <1,rne f (t) — ¢yHKIYS, BBI-
pakarolas NpOHEHHBIH yTh B 3aBUCHMOCTH OT BpeMeHM [ . 3HaueHus Takoil QyHKIMM HaXomsATCA B
KOJIblIC C BBEJCHHBIMU BbIILIE BHYTPEHHUM U BHELIHUM PaJUyCaMHy, T. €. N < ” f ” <M . Nousrtro, uro

IIPpU TaKUX €CTCCTBCHHBIX OIPAHUYCHUAX CKOPOCTh ABMIKYIICTOCH 00BeEKTa 6yz[eT OrpaHuvcHa. Bo3znuka-
€T 3ajJa4a: HalTH MaKCHUMaJIbHYIO0 CKOPOCTb 00BeKTa Ipu ABMKCHUU 110 3aIaHHOMY KOJIbIIY IIPU OTPaHU-
YCHHUAX HA MOIITHOCTH CHIIOBOM YCTaHOBKH. I/ITaK, MaTEMaTUYCCKasd IMOCTAaHOBKA 3a/1a4d TaKOBa:

1] >max N<|f[sM [f]<1 (~o<t<oo)

B teopuu annpokcumanuu GyHKIUIt 1 OepaTOpPOB HEMAJOBAXKHYIO POJIb UTPAIOT TEOPEMbI CPABHEHHUS U
COOTBETCTBYIOIIME UM HEPABEHCTBA [UIsl MOAYJIEH WIM HOPM IIPOU3BOJHBIX IIPU OIPEIEICHHBIX OTPAHU-
YEeHUSIX Ha N3MEHEHHE caMOH (PYHKIUH U ee TIPOM3BOAHBIX B PA3INYHBIX (PYHKIMOHAIBHBIX IPOCTPAHCT-

Bax, B 4aCTHOCTH, B NPOCTPAHCTBAaX Lp (1S p< OO). OpHUM U3 3HAUUTENBHBIX PE3YJIBTATOB B 3TOM
HAIpaBJICHUH SIBJISIETCSl TEOpeMa CpaBHEHHs JIEHCTBUTENBHBIX TU(epeHpyeMbIX QyHKIUI Ha Kiacce

Loo " OIIPCJCIICHHBIX Ha BCEH YHCIIOBOM HpHMOfI, C IIOMOIIBIO KOTOpOﬁ OBLIO MOJIYYCHO U3BECTHOC HEpa-

BeHCTBO KoiMoroposa — To4HOE HEpaBEHCTBO JJISI HOPM IPOMEKYTOUYHBIX MPOM3BOIHBIX Yepe3 HOPMBI
camoi (GyHKIMHU U € crapiiei mpousBogHOU [1]. B HacTosmel cTatbe Ha KiIacce OrpaHMYCHHBIX BEK-
TOPHO3HAYHBIX TU(depeHpyeMbIx QyHKINI cO 3HAaUCHUAMH B IUIOCKOM KOJIbIIE MOJEIUPYETCS] HUXK-
HSISl OIIEHKa HOPMBI MAaKCUMYyMa IIPOM3BOIHON MEPBOTO MOPSIAKA C MTOMOIIBIO CHENNABHBIX IKCTpEMallb-
HBIX BEKTOPHO3HAYHBIX JU(D(EepeHINpyeMbIX IEPHOANIECKUX CIIIaifHOB. Takue CIuIaiHbl ObIIIM BBEACHBI
U PacCMOTPEHBI paHee B [2].

KaroueBble cjioBa: 1m1apoBoe KOJIbIIO; TEOPEMbI CpaBHEHHs; HepaBeHCTBO Konmoroposa; ujaeanbHble SHIEPOBEI
CIUIAMHBI; OLIEHKA HOPMBI IIPOU3BOIHOM.

[Tonoxum [2]

t> 7%1+cos’v Vs T
0, (t, V) = 2 8 sin“v 2 2 (0<v<>) 1)
7T COSV Vs r 2
——t, (—=<t<>)
2 sinvy 2 2
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T T

t, (—E<t<5) T
9oat V)=1 2 cosy T . 7 (OSVSE) (2)
—,  (-=<t<>)
2 sinvy 2 2
1, (—%<t<%) .
Joo(t, V) = 7[ i (OSVSE) 3)
0, (_E<t<5)

OueBuHO, uTO QyHKIMU (1-3) 00IaKaeT CleAYIONUMH CBOHCTBAMH:
€)) H
gt v)=0,,,tv) (=012 (4)
PaBencTBO (4) 03HauaeT Takxke, uTo GpyHkuus ¢, (t, v) npu crenmansHOM MoaGOpe HAYATBHBIX TOUCK

MHTErPUPOBAHHUS ABJIAETCS MOBTOPHBIM MHTErpanoM ot gynkiuu J, ; (t,v) (j=0,1,2). B uacrnocty,

(0) ' _ .
9t v)=0,(tv), 9,(t v)=0,(tv), 9,(t v) =g, V).
Ilycte nanee
cos2v  sin2v
V= )
—sin2v  cos2v
— MaTpulia IOBOPOTa HA yroJl 2v. [Mponomkum BBenEHHYIO QyHKIMIO BUaa (1) meproanvecku ¢ nepuooM

3

T
7T Ha IPOMEKYTOK (E <t< 7) C MOMOIIBIO MaTpHUIlbl moBopora V :

0, v)=V-g,(tv).

[MonpoGHee
t—x)° x° 1+cos’ cos . 3
(( 7) —ﬂ—¥)0032v+Z - V(t—;z)stv, (£<t<—”)
g (t, v) = 2 8 sin“v 2 sinv 2 2
o (t—z)* x*l+cos’v, . 7 COSV T 37
—( —————)sin2v+———(t—r)cos2v, (—<t<—)
2 8 sin“v 2 siny 2 2

3aTeM NPOMOKMM TOJAYYCHHYI0 (YHKIUIO TEePHUOAMYECKA C TEPHOJOM 7T Ha IMPOMEKYTOK

3T S5r

(? <t< 7) C HIOMOIIIBIO TOM e MaTpHIbl oBopoTa V !
Ot V)=V -0, v) wm gyt v) =V?. Jo2(t, v)

@2p-Dr <t @Cp+)x
2
gpz(t, V) =V -gp_lz(t, V) (p=...,—3,—2,—l, 0,1 2, 3,...) WA

g,(t, v)=VPg,(t,v) O<v<rml2; —co<t<o)

B o6miem ciayuae Ha npomexyTke ( ) nmeem:

TIposoIKEH Y0 Ha BCIO YHCIIOBYIO IIpAMYI0 GyHKIHIO Gynem obosnadars Tak: J, (t, V).
Pacemotpum kimace U’ Bexroprosnauneix auddepenmmpyemsix dyuxmmit f (t) = (f,(t), f,(t)) co
- ,
sHaueHmsmMu B maposom komee S: fIR—>SeR U TakuX, UYTO UX TPOU3BOJHBIC

f (t) = (fll (1), le (t)) abcomoTHO HempepbIBHBI Ha M0GOM OTpe3ke U3 R, a MPOU3BOIHBIE BTOPOrO TOPS/I-
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Ka CyIeCTBEHHO orpaHudeHbl Ha R. HopMbl yHKIMI 3TOro Kiacca U MX MPOU3BOJHBIX ONPEICIHM Clie-
TYFOIITIIM 00pa3oMm:

[7]] = sup [T ] = sup( o)+ £ @y, H?H =sup

(0] =sup((1, 0" + (R0,

f ()
I/I3y‘lCHHI>IG B [3] CBOMCTBa OKCTPEMAJIbHBIX KOMITJICKCHO3HAYHBIX CILIAHOB

0.0 N=780LY) (150  (-o<t<w)

.

‘ = esssup
t

= esssup(( f, (t)* +(f,(t)*)" (—oo <t <o0).

TMO3BOJIAIOT IMOJYYUTh TOYHYHO OLCHKY HauOOJIbIIEr0 3HAUCHUS HOPM IIPOMEKYTOUYHBIX ITPOU3BOJAHBIX KOM-

IiekcHo3HauHbIX Auddepenumpyembix dpyuxumit T (t) €U’ . Mmeer Mecto crenyrommee yTBepkeHHue.
Mycrs f(t) €U 2. IpHIEM
[t1=o.. ). []<1

Torna cripaBeAIMBO TOYHOE HEPABEHCTBO

sup| [ =[9..¢.v)]

. n 2
B 06mem cirydae OTHOCHTEIBHO IPON3BOIbHOTO Konbia 3HaueHuit ynxmun | (1) eU” cnpapemmiso

sup|f | = VM +VM?—N? ©)
f

OtmetnM, uTo B pabore [3] aHANOTHYHBIA pPE3yNbTAaT OBUI TOMYy4YeH OTHOCHTEIHHO IMPOU3BOJIBHOM

TOYHOE PaBEHCTBO [4]:

BHYTpeHHel Kpyrosoit opouTsl B koabie N < ” f || <M.

Wrak, oTBeTOM Ha MOCTaBIEHHBI B aHHOTAIIMW BOTIPOC OyeT cienymomiee yreepxkaeHue. Hanbompmeit
ckopocTH (5) IBUKYIIHICA OOBEKT JTOCTUTHET B TOUKE KacaHUs €ro TPaeKTOPUHM C BHYTPEHHEW TpaHUIei

3a/IaHHOTO KOJIBI[A, T.€. HA OKPY>KHOCTH || f || =N (cm. puc.1).

\\ahh%,,///

Puc. 1. TpaexkTopusi ABHKYyLIerocsi 00beKTa B KPYTOBOM KoJIbIle

Jlurepatrypa

1. Komnmoropo A.H. O HepaBeHCTBax MEXIy BEpXHHUMHU IPaHIMH MOCIEAOBATENbHBIX IPOU3BOIHBIX MPOH3-
BOJIbHOM (yHKIMH Ha OeckoHeYHOM HHTepBase // YueH. 3am. Mock. Yauepcurera. — 1938. — Boin. 30. Maremaruka. —
kH. 3. —c. 3-16.

2. Jmurpues H.I1. Teopemsl cpaBaeHust BekTop-QyHkuuii // [len. B BUHUTH. — 1984. — Ne487-85.

3. Jwmurpues H.II. Teopemsl cpaBHEHHS M OLEHKH OBICTPOAEHCTBUSI KOMIUIEKCHO3HAUHBIX (DYHKIMH ¢ orpa-
HuveHusmu // Lap Lambert (T'epmanust, Saarbrucken), 2014. — 75 c.

4. Schoenberg I.J. The Landau Problem I. The case of motion on sets // Proc. Scand. Acad. Sci. — 1978. — vol.
81, Ne2. P. 218-231.
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J.A. E(lwlMOBa1

mazsucmpanm

I'.B. A6pamsin’?

O00KMOp nedazo2suyeckux Hayk, npogheccop

e. Canxm-Ilemep6ype, PITIY um. A.H. I'epyena,
I'VMP® umenu aomupana C.O. Mal(apoeaz

WUH®OPMALIMOHHASI MOJEJIb
MPOJABVKEHUS JETCKOM OJEK/IbI
«PLAYTODAY» C UCIOJIb30BAHUEM
HOTAIIAU IDEF0

AnHoTanusl. B ycnoBusx nuudpoBoil 5KOHOMUKN WHIUBHIYAIbHBIE TPEIIPUHUMATENN U NPEANIPUSTHS IPUMe-
HSIOT HOBBIC METOBI MPOABIKEHHS TOBAapa — MOUCKOBYIO ONTHMU3AINIO, MAPKETHHT B COL[HAJIBHBIX Ce-
TSIX, aJlBEPreliMUHT, B TOM YHCJIE METObl HH(GOPMAMOHHOTO MOJICIMPOBAHUS MApPKETHHTOBBIX OM3HEC-
npoueccoB. B crathe paccmarpuBaercsi MH(OpPMALMOHHAS MOJEIb NPOABIXKEHUS JETCKOM OIEXIIbI
«PlayToday» ¢ ucnosnp3oBanuem Hotauuu IDEF0. Mcnonb3oBanue nHGOPMAIMOHHOTO MOJCTHUPOBAHHUS
M03BOJISIET (POPMATIM30BATH M BU3YaIM3HPOBATh MPOLECCHI ITPOABIKCHHS TOBapOB OoJiee HATILIHO, C Ie-
nbpr0 Oonee 3((GEKTHBHON MOAEPHHU3ALNH MTPOIECCOB YIPABICHNSA C yUYETOM KOHKPETHBIX YCIOBHH pea-
JIM3a0UH TPOTPaMMBI IPOIBIKEHNUSI.

KuroueBble cji0Ba: POABHKCHHE TOBApOB, AeTcKas oaexaa «PlayTodayy, nHpopmalimonHas MOEb mporec-
ca, Hotarusa IDEFOQ

B Hacrosimee BpeMs IpoJIBHKEHHE TOBapoB U yciyr B kommanuu PlayToday ocymecTBisieTcs ¢ uc-
MOJIb30BaHUEM JIMUHBIX Y HETMYHBIX KaHAJOB KOMMYHHKALUH, & TAKKE IMyTEM MHTErPalliid KaHAJIOB KOMMY-
HUKAIHH.

Mon nauunvimu kananamu xommynuxayuu (JIKK) corpyanunkun komnanuu PlayToday monmmaior
oOImieHne IByX U 0oJiee YeIOBeK, MPUIEM OOIIEeHHe MOXKET POXOAUTh B opme: 1) auamnora, 2) oOparmeHus
OJTHOTO YeJIOBEKa K ayJANTOPUH, HAIPUMep, Tellepekiiama, 3) TenedonHoit Oecenpl, 4) oOMeHa nHpopMarueit
T0 3JIEKTPOHHOHU TouTe, 5) nHTepHeT-MapkeTuHra u ap. @. Kornep Beigensan tpu tuna JIKK: nponaranauct-
CKHe, 3KCIIEPTHBIC U colpanbHeie [17, €. 32], KoTopblie, M0 MHEHHIO COTPYIHUKOB MapKETHHIOBOTO OTAENA
PlayToday, peanmusytot ocHoBHbie Gopmbl JIKK. ITponacanoucmexumu JIKK OAb3yHOTCS COTPYAHUKH KOM-
nanuu PlayToday, koTopble KOHTaKTHPYIOT C IieIeBoi ayauropueii. xcnepmuvle JIKK — KaHaJbI, HCIOJb-
3yembie 3kcriepramu PlayToday s co3nanus 3asiBieHui, mpeaHa3HaYCHHbBIX s 11e1eBoil ayautopun. Co-
yuanvrvle JIKK — 6mwkaiiiee oKpyxeHue 1ieneBoi ayautopuu PlayToday, ¢ KoTopsiM OHa KOHTaKTHPYET
(Ipy3bsi, pOJCTBEHHUKH, OJJHOKIACCHUKH, COTPYTHUKH U T. JI.).

Haubonee cospemennbiv JIKK, o MHeHuto cotpynuukoB komnanuu PlayToday, seisiercss unmep-
Hem-mapKemune, KOTOPBI MOCTENIEHHO BBITECHSET TEJEBHICHHE, KaK IUIOMIAAKY NPOIBMXKEHUS IETCKOMN
onex bl PlayToday, ucronb3yst B kauecTBe HHCTPYMEHTOB MPOIBHKEHHS, CAUTBI, MAPKETHHT B COL[HAIIBHBIX
CETSX, MTPOBBIE CPEbI (aABEPTeWMHUHT), a TakxkKe nouckosyio onmumusayuro (Search Engine Optimization —
SEO) [4, c. 19; 18, c. 20]. ITorickoBasi ONTHUMH3AIIKS — KOMILIEKC Mep [UIsl TIOHATHS MMO3MIHii caiita PlayTo-
day B MOMCKOBBIX CHCTEMaXx II0 3alpocaM IOoJIb30BaTelIei, KOTopas MOBbIIIaeT BUIMMOCTh caiita PlayToday
B TIOMCKOBBIX MalllMHAX W YIy4IIaeT MO3UIMU WHTEPHET-CaliTa B PEUTHHIC PE3yJIbTATOB 3aIPOCOB MOJIH30-
Bateneil. Takum 0Opa3oM, OoJblliee KOJTHYECTBO MOTEHIMATBHBIX TIOKYyIMAaTellel ¢ MOBBIIIEHHON BEPOSTHO-
CcThIO mepeiinet Ha caidT PlayToday, 3anuMaroimuii BepXHUe MO3UIINH.

B Hacrosiee BpeMsi COTpYAHUKH MapKeTHHroBoro otaena PlayToday ucnonesyror ciemyronme Me-
POIIPUATHSL 171 HHTEPHET-TIPOJIBIDKEHS: ClIaM, OaHHEPHYIO ¥ KOHTEKCTHYIO pekiamy. Mapkemune 6 coyu-
anvrelx cemsix — SMM (Social Media Marketing) npenmonaraer pexiiaMmy Ha OCHOBE ITyOJIMKAIid H3BECTHBIX
0JI0repoB-3KCIIEPTOB «B UCTOPHSIX», «HA CTEHAX», B BUIeOpoiuKkax. MHTepHeT-Mapkerosioru PlayToday uH-
(hopMHUpYIOT TTOKyTIaTENIeH JETCKOM OESK b ITyOJIMKAITUSIMU B COIMAIBHOMN ceT Instagram.

Jlnst yBenuuenust mpuObutn Kommanus PlayToday ucrmosb3yeT TEeXHOJIOTHIO TMPOIABHKEHUS JIETCKOI
OJSKIBI Uepe3 pas3BieueHHe — adsepeeliMune, KOTOPBIA MpeanoaraeT co3qanue 000co0IEHHOTO UIPOBOTO
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IIPOEKTA C LIEeIbI0 (POPMHUPOBAHUS MOJIOKUTEIILHOIO MHEHHS O OpEH/I€ U COKpAIEHUs] BpEMEHU MEKAY 3Ha-
KOMCTBOM C peKJIaMUPyEMbIM TOBApPOM H ero mpruobperennem [16, ¢. 445].

Henuunvte kananvt kommynukayuu (HJIKK) pacnpoctpansitor nndopmanuto PlayToday Ge3 uc-
MOJIb30BaHUSl JIMYHOTO oOpalieHusi Ha OCHOBe: 1) cBs3eil ¢ oOmecTBeHHOCThIO, Hampumep, WOM-
MapKeTHHTa, 2) MyOIUKaIliii B IEYaTHBIX U3IaHHAX, 3) PEKIaMbl B MECTaxX MpoJaax (TOproebix Toukax Play-
Today), 4) ciorcopcTBa, 5) co3manus crerudpuaeckoil atMochephbl — pa3MeIleHne TEIEBU3HOHHBIX ITaHeneit
¢ MyJIbTGHIBMaMHK JJIs1 JieTel B MarasuHax PlayToday, 6) MmeponpusTHii COOBITHIHOTO XapaKkTepa.

ITo muennio ®@. Kotnepa, KOMITaHWH, JKeJIalOMIeH co3MaTh HOBBIM OpeHa, HEOOXOAMMO CHCNIATh €Tro
TEMOM I Pa3roBOPOB, YTO OOCCIIEUUBACTCS C IOMOIIBIO casizell ¢ obuecmaeennocmopio, Hanpumep, WOM-
mapxemurea (Word of Mouth) — TexHonorum pacnpoctpaneHus HHGOPMALUK U3 YCT B yCTa», HaIIpUMep, B
cllydae, eciii MOTeHIMAbHbII mokynarens PlayToday npounTtan uadopmaliyo o HOBOM OpeHe B KypHaJe
WIN YCJIBIIIAJ OT 3HAKOMbIX, U Iepelall e€ CBOUM Ipy3bsM, KOJUIEraM, POACTBEHHHMKAM, TaKuM o0pa3oMm
peanu3yst Ou3HecC-TPoIecc U3 YCT B yCTay.

Pexnama B MecTax nponax Ha ocHoBe POS-uamepuanos (Point of Sale) ak THBHO MCIIONB3yeTCs B TH-
mepMapKeTax, TOPrOBBIX HeHTpax [15, €.141], anTekax, B ToM gucie B Marasunax cetu PlayToday. K POS-
MarepuaiaM, KOTOpbIe B HACTOsIIEe BpeMs UCTonb3ytoTes B PlayToday, otHocsaT: 1) BOOaepsI, 2) mocTepsl,
3) wendTokepsl, 4) MIaKaThl, 5) PeKJIIaMHBbIC PaIUOONOBEIICHU, 6) peKiIaMHble poiukd Ha TB-3kpanax,
TpaHCIUpyeMbie B TOProBeIX 3anax. Hampumep, B PlayToday BHeipeHa cucTeMa peKIaMHBIX PajnOOIOBe-
LICHUI BHYTPU Mara3uHOB, C IIOMOIIBIO KOTOPOH TPaHCIMPYIOTCSI COBETHI MOKYIMATENsIM, My3blKa OIpesae-
JICHHOTO (hOopMaTa, UCHOIB3YIOTCS TeJICBU3HOHHbBIC 3KPaHbI, KOTOPBIE MOKA3BIBAIOT PEKIaMHBIE POJIUKU JET-
CKOM OJIEkKIBI.

B nacrosimiee Bpemst B PlayToday ucrosb3yroT KoMIuiekcHbie Moenu yrpasienus [11, ¢. 300] puc-
KaMu npojaBuxkeHus, [13, €. 611] koTopble TO3BOJISIIOT KOMIIEHCHPOBATH POOJIEMBI PACCEUBAIOIIETOCS BHU-
MaHUs MOTPeOUTENeH, TaK KaK TPaJAUIMOHHBIX PEKIAMHBIX CPEJCTB HEJAOCTATOYHO, TO COTpyAHUKaM Play-
Today HeoOX0JMMO IPUMEHSITh HHHOBAIIMOHHBIC MHCTPYMEHTHI a/IBEPreiMHHIa, MAPKETHHIa B COLUATBHBIX
cetax u POS-marepuanbl, KOTOpbIE ONPEACTSIIOT KaK UHINEZPUPOCAHHbLE MAPKEMUHZ06ble KAHAIbl KOMMY-
nuxayuu (MMKK). UMKK — noaxon, npu3HaloUuii MOBBIIIEHHYIO 3P QEKTHBHOCTh KOMIIEKCHOTO IpUMe-
HEHHS METOJ0B KOMMYHHUKAIMI HA OCHOBE TTI00AM3alUy COTPYIHIUECTBA U MHTETpauy HH(oTeIeKOMMY-
HHUKanmii [7, C. 668; 8, c. 252; 9, c. 15]. CoBpemMeHHast KOHIICTIIUSI TIPOABMKEHHS TETCKOM oaex bl PlayTo-
day KOMIUIEKCHO OXBAaThIBaeT BCE CPEACTBA MApKETHHIOBBIX KOMMYHHUKAIIMN M TPEICTaBIsET co00il MHTe-
TpaIMIo BceX KOHTAKTOB C MOTpeOuTeNeM, MPU3BaHHBIX JJOHECTH J0 TIOKYMAaTelNs UACo-UH()OPMAIHIO O CBO-
€M MPOAYKTE.

Hcnonb3oBanue kananoB JIKK, HJIKK, UMKK mis npoaBmxeHus aeTckoit omexasl «PlayToday»
TpeOyeT peleHus psijia npobiieM, KOTOpbIE CBSI3aHbI, B TOM YHCJIE, C HEOOXOAMMOCTBIO ydeTa 0cOOEHHOCTEH
LEJIEBOH ayAUTOPUH, AWHAMUYHOCTH PHIHOYHBIX NApPaMETPOB, AWHAMUYHOCTH NPEANOYTCHUH moTpeduTe-
JIeH, yrpaBJeHNs] PacCeHBAIOLINMCSl BHUMaHUeM. J{aHHbIe IPOoLecChl JOIDKHBI YUUTHIBATHCS IPU pa3paboTKe
Mozenei mpoasmxkeHust aerckor omexasl (I1IJ10). s monemmuposanus 11O B cTathe mpemyiaraeTcs: uc-
0JIb30BaTh MH(POPMAIIMOHHBIE TexHOmoruu 1 HoTaruio |IDEFO.

OcHoBHbIME MepomnpusitTusiMi iporpammsl 11O PlayToday sisasitoresi: 1) Co3nanue mporpammbl
npoBikeHus; 2) Pazmerenne pexinambl 00 akiuu Ha caiite PlayToday u B conmanbhbix cetsx; 3) Peann3za-
Ul pekiaMupyeMbix ToBapoB; 4) I[lpenBapurenbHbiii aHanu3 3PQPEKTHBHOCTH MPOBOJUMOHN PEKIAMHOM
KaMIIaHWW; 5) AHaJIN3 OTYETHOCTH IO UTOTaM PEKJIAMHOM KaMITaHHH.

MeponpusaTusi MO3BOJSIOT ONPEACIUTh CTPYKTYPY OH3HEC-IIPOLIECCOB M COOTBETCTBYIOIIMX (YHK-
UOHATLHBIX 0JIOKOB MH(OPMAIIMOHHOI MO/IeJIM MPOABHKEHHS T€TCKOI 0esKAbI C HCIIOIh30BaHHUEM HO-
taruu IDEFO [2, c. 155].

Bxoonvimu oannvimu ons npoyecca /[0 sBASIOTCS: Pe3yNbTaThl MAPKETUHIOBOTO MCCIIECAOBAHMUS, 6bl-
XOOHbIMU OAHHBIMU — UTOTOBBIA OTUET. YCIOBUAMHU peanu3anuu nporpaMmsel [1J10 sSBIgroTCS «COOTBETCT-
BHE BPEMEHHBIM paMKaM» M «COOTBETCTBHE OromkeTy» [14, C. 19], KOTOphle ycTaHABIMBAET PYKOBOJCTBO
PlayToday. Hncmpymenmamu peanuzayuu I1JIO sBnsroTcs: «paOOTHUKHM OTIeNIa MapKETHHIAy; «IU3aiiHe-
pe»; «caiit PlayToday u conmansasie cetuy [3, €. 23].

dopmanuzaius JaHHBIX MPOIECCOB, HHCTPYMEHTOB, BXOJIHBIX W BBIXOJIHBIX JIAHHBIX HA OCHOBE METO-
nonorun IDEFO nmo3Bonmna pazpaboTats MOJEb, IPEACTaBICHHYIO Ha PUCYHKE 1.

Ha mopnenu npencrasnen noanpouecc «Co3naHue MporpaMMbl NPOABHKEHHMSD. BXoOHbIMU OanHbl-
MU noonpoyecca SBISIOTCS «Pe3yNbTaThl MAPKETHHI'OBOTO MCCIIE/IOBAHUS», KOTOPBIE 00eceunBaoT QyHK-
LIMOHUPOBAHUE OU3HEC-TIPOLIECCA, BLIXOOHbIMU OAHHBIMU — KIIPOrpaMMa MPOJBUKCHUS». Ycnosus 0 Oan-
HO020 noonpoyecca — «COOTBETCTBHE OIO/DKETY» M «COOTBETCTBHE BPEMEHHBIM paMKam», KOTOPbIE YCTaHAB-
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nuBaeT pykoBozactBo cetu PlayToday. Huempymenmamu peanusayuu moamporiecca siBISIOTCS: «PaOOTHUKH
OT/IeNia MapKeTHHTay, «Iu3aitHepbl»; «cait PlayToday u connanbHbie ceThy.

Bxoonvimu Oannvimu noonpoyecca «Pa3Memienue pekjaaMbl aKIMHM HAa [ETCKYI0 OJeXKIy Ha caiite
PlayToday u B comMaJbHBIX CETSIX» SBJISCTCS «IIpOrpaMMa MPOABIKCHUs». B pesynbrare peanu3aruu
noarporiecca GOPMHUPYIOTCS 8b1X00HbIe OanHble: «OTYET 00 3 (EeKTUBHOCTH MPUMEHEHHUS TPOTPAMMBI TIPO-
IBIOKEHH» (B momamnporiecc Ned) u «MOAyIb MPOTpaMMBI MTPOABIKEHUST — WHpopMarust 00 akuuu» (B MOA-
npouecc Ne3). Venogusmu noonpoyecca SBASIOTCA: «COOTBETCTBHE OIOJKETY» H «COOTBETCTBUE BPEMEHHBIM
pamkamy». HMucmpymenmamuy peanuzanyu moanporecca sBistorcs: «SMM-mapketonor», «HTepHET-
MapKeTOoJOor», «CMapTHOHBI, KOMITBIOTEPhIY.
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Bxoouvimu dannvimu moamnponecca «Peanuzanus pexkjiaMupyeMbIX TOBAPOB B Mara3wHax CeTH»
SIBIIIETCS. «MOZYJb MPOTPaMMbI MIPOJBHKEHUST — WH(POpMAIUA 00 aKIUW», KOTOpble 00ecreunBaroT (QyHK-
MUOHUPOBaHUE OW3Hec-Tporiecca. B pesynprare peanusanuu mojarnporecca GOPMHUPYIOTCS GbIX00Hble OaH-
Hble — «OTYET O BBIPYUKE U KOJIMYECTBE NPOJAHHOIO TOBApPa». Ycaogusamu NMOANPOLECCA SABISIOTCS: «COOT-
BETCTBUE OIOJKETY» U «COOTBETCTBHE BPEMEHHBIM paMKam». MHcmpymenmamuy peamn3aiuy MOAIpoIecca
SIBJISTFOTCS: «KOMIIBIOTEPHI, TPUHTEPHI, KACCOBBIC alllIapaThl», «IIPOAABIIBI».

Bxoonvimu Oannvimu noamnponecca «IlpeaBapurtenbHblii aHaau3 3(p¢eKTUBHOCTH NMPOBOIUMON
PEKJIAMHOIi KaMIAHUM» SBISIOTCS: «OTYET O BBIPYYKE W KOJMUYECTBE MPOJAHHOTO TOBapa» M «OTUET 00
3¢ (heKTUBHOM MPUMEHEHHH MPOTrpaMMBbI MTPOABIKEHUA». B pesynbrate peanmzanuu moarpomecca GopmMu-
PYIOTCS 8bIX00HbBIE OaHHble: «OTYET O pe3yibTaTaX MPOBEAEHHONW PEKIIAMHOU KaMITAaHUWY. Ycao8usamu naH-
HOTO TIOJIITPOIIECCA SBISIFOTCS: «COOTBETCTBUE OIOKETY» U «COOTBETCTBHE BPEMEHHBIM paMKam». Mucmpy-
Menmamu JUisl peanu3aluu HOAIMpoLecca IBISIOTCS: «MapKETONOr-aHATUTUKY; «KOMIIBIOTEPHI, TPUHTEPHD.

Jua onrumuszarun nponecca 11J10 npeanaraercs nukBuanposath noanpornece «lIpenBapureabHblii
aHaJm3 3(pPeKTHBHOCTH MPOBOAMMOI PeKJIAMHOM KaMIIAHUMY», TaK KaK peKJIaMHas akius OObIYHO JIHT-
Csl OT HECKOJIbKUX JHEH 10 ABYX HEJENb, a JaHHbIE O BRIPYUYKE U KOJUYECTBE TOBapa BHICHUIAIOTCS MPOAaB-
1IaM{ B OTIEJI MapKETHHIa IMOCJIe KaXKI0W CMEHbI. VIcXomas M3 3TOro, HEOOXOIUMOCTH B IPOMEKYTOYHOM
aHaJIU3e HeT.

Bxoouvimu dannvimu mioampoiecca «AHAIN3 OTYETHOCTH MO UTOraM PEeKJIAMHON KaMNaHUW» SB-
JeTcs «OTU€T O pe3ysibTaTax MPOBEAEHHON peKiIaMHON KamnaHuuy. B pe3ynbrare peanusanuu Moamnporec-
ca GOPMHUPYIOTCS 8bIXOOHbIE dalHble: «KATOTOBBIA OTYETY». ¥V caosusmu moamnponecca sBIsIFOTCS: «COOTBETCT-
BHE OIOJIKETY» U «COOTBETCTBHE BPEMEHHBIM paMKamy». MHcmpymeHmamy pealn3aiuy o Ipolecca sSBis-
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I0TCS: «PYKOBOIHUTENb JCTapTAMEHTa MAapKETHHIA», «MapKETOJOT-aHAJIUTHKY; «KOMITBIOTEPHI, CTOJIbI, CTY-
TIBSI».

Nudopmarmonnas Moienb npoasuxenus nerckoi onexabl «<PLAYTODAY» MOXKeT HCIIOJIb30BaThCs
B MPAKTUYECKOM MEATETBHOCTH TS CO3MAHMS U MTPOJABUKECHUSA HOBBIX TOBAPOB. MoIeIb 11e/1eCO00pa3HO HC-
MOJTb30BaTh TAK)KE B KOPIIOPATHBHOM OOydYeHHH Mapketosoros [6, €. 429], mepemomroroBke kampos [12,
C. 45], a Takxe npu 00y4eHHUHN CTYACHTOB B 9KOHOMHYECKHX By3ax [1, €. 1; 5, ¢. 512; 10, c. 3].
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MOIEJUPOBAHUE MEXAHU3MOB
BO3HUKHOBEHUA HECTABUJIBHOCTH
CJIO’KHBIX CUCTEM

AnHoTanus. PaboTa mocesmieHa npo6ireMaM pacIIMpeHHs] BOSMOXHOCTEH B U3YUYCHHUH BIUSHUS HEONpEIeIIeH-
HOCTH Ha 0€30I1aCHOCTH CIIOXKHBIX CHCTEM, IJIsI KOTOPBIX HE SBIIIOTCS aICKBATHBIMU CTaHIAPTHBIC METO-
1Bl uccretoBanns. Ha ocHOBe TeopHH KaTacTpod MpeiokeHa MeTOI0IOT U MOACITUPOBAHUS PEKHMOB C
BHE3AaITHBIMU MU3MECHCHHUSAMU, KOTOPBIC HApyatOT HCIPEPBIBHOCTh U BbI3bIBAIOT HeCTa6I/IJ'H)HOCTI) murpo-
KOT'0 Kpyra CUCTEM OT SKOHOMHKH ¥ SKOJIOTUH JIO COLIMOJIOT MU U OUOJIOTHH.

KaioueBble ci10Ba: Mo/ieIMpOBaHKE, CIIOKHBIE CUCTEMBI, HECTAOMIILHOCTh, KaTaCTPOdBHI.

B mocneanee BpeMsi pe3ko BO3pOCIa YAaCTOTa MAaJOBEPOSITHBIX COOBITHH M MX pa3pyLIarolias MOLI-
HocTh. [IporcxoauT pe3kuii pocT YKcia NPUPOTHBIX M TEXHOTEHHBIX KaTacTpod), (PMHAHCOBBIX M SKOHOMH-
YECKUX KPU3UCOB. Y HUKAILHBIH XapakTep PEAKUX COOBITUH 3aTPYAHACT KOPPEKTHOE HCIIOIb30BaHUE TEOPUU
BEPOATHOCTH IS OLICHKH PHCKA, BBI3BIBAET KPU3KC CUCTEM YIIPABICHMSI, yMEHBIIAET TOPU30HT IPOTHO3HPO-
BaHUsI DKCTPEMAJIbHBIX SBICHUH, 0COOEHHO CBS3aHHBIX CO CTENICHHBIM 3aKOHOM paclpelesieHHs] TUIOTHOCTH
BEPOATHOCTU BEIMYMHBI yiiepOa, yObIBatomero 0ojaee MEIJICHHO, YeM I'ayCCOBCKHM 3aKOH pacIpeeseHus
BEPOSITHOCTU. AHAIU3 PEIKUX COOBITHH MOKa3bIBACT, YTO OHM, KaK IIPABUIIO, CBSI3aHbI C BHE3AMHBIMH CKad-
KOOOPa3HBIMU W3MEHEHUSIMH, SBIISIIOIIUMUCS PE3yIbTaTOM MaJIbIX HENPEPBIBHBIX BO3AEHCTBUN HAa CHCTEMY.
TpaaumoHHBIE METOABI MPOTHO3MPOBAHUS UX MOBEICHHS HE SIBISIOTCS NOCTAaTOYHO 3()QEeKTUBHBIMU IS
coOBITHIA Takoro poja. HoBble pucku TpeOyIOT HOBBIX METOJIOB HccieoBaHus. Takum o0pa3oM, HEOOX0 -
MOCTB PabOThI 00YCIIOBJIEHA MOSIBICHUEM HOBBIX (DOpM INI0OANBHBIX MPOOJIEM, CBA3aHHBIX C MIMPOKUM KpYy-
TOM aCCUMETPUYHBIX YTPO3, BBICOKOM UyBCTBUTEIHHOCTHIO K HAaUaJIbHBIM yCIOBHSM, ITOBBIIIEHHEM BO3MOXK-
HOCTH TOTO, YTO MajlO€ HapylIeHHEe MOXKET MPHUBECTH K HENPEeACKa3yeMbIM SKOJIOTMYECKUM, SKOHOMHUYE-
CKUM, 3MHUJEMHUOIOTMYECKUM, COLIUATIBHBIM U MIOJTUTUYECKUM MTOCIEACTBUSM.

MopenupoBanye BOSHUKHOBEHHMS HECTA0MIBLHOCTH CJIOKHBIX CHCTEM.

MeTo0510THsI MOJICTUPOBAHUS pa3paboTaHa Ha OCHOBE MaTeMaTHYECKOro (hopMann3ma Ajsk MOJeNIHU-
POBaHUs HEJIMHEHHBIX CHUCTEM, IOBEIEHHE KOTOPHIX MOKAa3bIBA€T BHE3AIHbIC, CKAYKOOOPa3Hble N3MEHEHUS
nnu (hazoBbIe IEPEXObI, SIBIISIOIINECS CIEACTBHEM MAJIbIX HETIPEPBIBHBIX M3MEHEHHU B IIEPEMEHHBIX, KOTO-
pBIe BO3ACUCTBYIOT Ha cucTteMy — Teopuu katactpod (TK), koTopas mpuMeHsIach K MUPOKOMY KPYyTy pas-
JUYHBIX CHCTEM — (PU3MYECKUM, WH)KCHEPHBIM, OMOJIOTUYECKUM, TICUXOJIOTUYECKUM U COLMOJIOTHYECKHM.
He6onpmoit nepeyens crennuieckux sBICHUN, KOTOPbIE aHATM3UPOBAIUCH U MOJAEIHPOBAINCH C TIOMO-
mpio TK, BritoyaeT kBaHTOBBIA Mopdorenes, 00pa3oBaHHe KaAyCTUK B JIy4eBOH ONTHKE, CTAOMILHOCTD Yep-
HBIX JBIP, MOp(doreHes, 6McTabMITbHOCTL BOCTpUsTHS [1].

MeTo10710THs OLIEHKM PUCKA BHE3AITHOTO MEPEX0Aa U3 OJTHOTO CTAIllMIOHAPHOTO COCTOSHUS B JIPYroe,
Oazupyromasics Ha ucrnons3oBanuu TK, paccmoTpena B [2—4]. OHa mo3BoJsIeT MIPOBOIUTH pacueT oudypka-
LIMOHHBIX 3HAYEHUH, KPUBBbIX U ITOBEPXHOCTEN MapaMeTpoOB YIpaBiIeHUs. BeposITHOCTh Iepexoaa OLEHUBa-
eTcsa Kak Mepa NMPHONMKEHHOCTH 3HAYSHWH MapameTpoB YIpPaBIeHUS K MX Ou(ypKalMOHHBIM 3HAYCHUSIM,
KOTOPBIE XapaKTEpU3yIOT MEPEX0] CUCTEMbI U3 OJHOTO CTallMOHAPHOTO COCTOSIHUS (HOpMa) B Apyroe (kara-
cTpoda).

JomycTuM, 9TO CIOKHAsi CHCTEMa yJIOBJIETBOPSAET BCEM TPeOOBAaHUSAM MOTEHIMAIFHOW CHUCTEMBI U

MOXeT ObITh omucana noreHuuanbHoi Gpyrkumein U (X, A, A, ... Ay ) MOBeIeHYECKOil IIepeMEeHHOI X U ma-
pamerpoB ynpasieHust A . JlMHaMHKa JETEPMUHUCTHYCCKOH IPaJUEHTHOM CHCTEMBI ONKICHIBACTCS ypaBHE-

HHUEM BUA

dx/dt =-0U /ox. 1)
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ypaBHCHI/Ie (1) O3Ha4aeT, 4TO NECpEMEHHas X U3MCHACTCS B HAIlpaBJICHWM YMCHBIICHMS IIOTCHIHMAJIA
CO CKOpPOCTBIO HpOHOpL[I/IOHaJ'IBHOf/i HAKJIOHY TI'paJUCHTA NOTCHIUAJIBHOTO ITOJIA. PaBHoOBecHBIM MHOI‘OO6pa—

3WeM JaHHON CHCTEMBI SIBISIETCS MHOKECTBO BETTMYMH X TaKHUX, YTO dx/dt =—-oU /ox=0.
Hanpumep, ecnu

UXALAALALA)=1/6X° +1/4AX* +1/3AX° +1/2AX° + A X+ A, )
TO CHCTEMa HAXOJUTCS B PABHOBECHH, KOT/Ia X° + A1x3 + A2X2 +AXx+A, =0.

®yukuus U uMmeer 5 cranmoHapHBIX COCTOSIHMI: 3 U3 HUX yCTOWYHMBBIE, 2 — HEycTOWYMBbIE. [lepe-
XOJl CUCTEMBI U3 OJHOTO CTALIMOHAPHOI'O COCTOSIHUS B IPYroe€, WM U3MEHEHHUE XapakTepa CTalMOHAPHOTO
COCTOSTHUS (HAMPUMED, U3 YCTOWYHUBOTO B HEYCTOMUYHMBOE) sBIIsICTCS (DYHKIMEH TapaMeTpoB yrpasieHus A .
DTH mapameTphl YIPABISIOT KaK JBIKEHAEM H300paKarolell TOUKU CHCTeMsbI 1o roBepxHoct U , Tak u
TpaHchopManueil caMoi 3TOH MOBEPXHOCTH.

Uucno cTallMOHapHBIX COCTOSHUI CHCTEMBI MOXHO ONPEACINTh HA OCHOBE aHAIM3a MHOYKECTBA HC-
XOJHBIX JaHHBIX. [IpenIonokuM, 4To 3TOT aHaIU3 MOKAa3bIBAET, YTO UCCIEAyeMas CI0XKHasi CUCTEMa NMEET
TPU YCTOMYMBBIX CTAMOHAPHBIX COCTOSIHUS. [ IPOCTOTHI, MOKHO BBICKA3aTh CIEAYIOIIME MPEATIONOkKE-
Hud. IlepBoe yCcTOMYMBOE CTAallMOHAPHOE COCTOSHUE XAPAKTEPU3YET HOPMAJIBHBIE YCJIOBHUS. YPOBEHb X B
3TOM COCTOSIHUM MUHUMAJIBHBIN. BTOpOE — XapakTepu3yeT COCTOSIHUE CO CPENHUM X.

TpeTbe — XapakTepHU3yeT KpU3HC C BBICOKHM yYpoBHEM X . IIpH MaHHBIX NMPEANONIOKEHUAX NMOTCHIH-

anbHas Gynxuus U onmceiBaetcs ypasHenueM (2).
DTOT ciaydail ¢ TpeMmsl YCTOWYMBBIMH CTallMOHAPHBIMU COCTOSIHUSIMH W YETHIPHMS IapamMeTpaMu
yIpaBJeHUS COOTBETCTBYET OJHON M3 YHUBEPCAIBHBIX AeQOpMaIiii Teopun KaracTpod — «badboukex:

—0U (X, A)/ox = x* + AX® + A X + AX+A,. 3)
I[Hﬂ MHUHHUMU3AIUN YA3BUMOCTH CJIOKHBIX CUCTEM IIPEAIaractCsi METOMOJIOIHA, BKIIOHaromias CJjic-
JIYIOIIKME JTanbl: cO0p U aHaIM3 McXonHOH uHpopmanuy; onpeaenenre pynkuuun U (X, A) Ha ocHoBe MHO-

KECTBA IKCIIEPUMEHTAIBHBIX JaHHBIX, C TIOMOIIBIO TEXHOJIOTHH MPEUIOKEHHOH B [5]; oToOpaskeHne MHO-
KECTBA UCXOIHBIX JAaHHBIX BO MHOXXECTBO MapaMEeTPOB YIPAaBJICHUSI KaTaCTPOQBl C MOMOIIBIO COOTBETCT-
BYIOIIMX IIPeoOpa30BaHUiL; ONpe/eieHue HHIEKCOB, XapaKTepU3YIOIINX apaMeTphl YIIPaBIeHH, Ha OCHOBE
MHOJKECTBA MCXOJIHBIX JaHHBIX M COOTBETCTBYIOIIMX MaTEeMaTHYECKUX MOJEJeH, MO3BOJISIONINX ONpenese-
HHUE TPACKTOPUH MapaMeTpOB YIIPaBJICHUS BO BPEMEHH; BBIUMCIICHIE OU(YPKAIIMOHHBIX TIOBEPXHOCTEH, IPH
MEPECCYCHUH KOTOPBIX U3MEHSETCS YUCIIO UM XapaKTep CTALIMOHAPHBIX COCTOSIHUM; OLIEHKA PUCKA MEPEX0-
Jla C OHOT'O YPOBHSA YSI3BUMOCTHU Ha JIPYrod MO CTENEHU YJNAJE€HHOCTH TOYKH, OMHUCHIBAIOIIEH TEKyllee Cco-
CTOSTHHE CHCTEMBI OT OM(YPKAIMOHHBIX TOBEPXHOCTEN, pa3AesIoIIUX pa3Hble YPOBHU O€30MaCHOCTH.

CIBury B OTHOIICHHSX MEXIY A MOTYT BBI3BAaTb IIEPEXOJbI U3 HOPMBI B IPESAKPU3UCHOE HIIU B KPH-

3MCHOE cOCTOsTHUE. brudypkannoHHbIE 3HAYEHUS STHUX MapaMETPOB MOTYT OBITh PACCUUTAHBI C ITOMOIIBIO
MPEJIOKEHHBIX MaTEeMaTHIeCKHX METOMOB. JIOCTHKEHNE TaKMX KPUTUYECKUX BEIIMYMH PE3KO YBEIMYHBAET
BEPOSTHOCTD IEPEX0Jia U3 OJHOTO (PYHKIIMOHAILHOTO COCTOSHUS B Apyroe. Takum oOpa3oM, i JaHHOTO
COCTOSIHHSI CHCTEMBI, MO’KHO OTIPEIEIUTH O0JIACTH 3HAYEHUH MapaMeTpoB, COOTBETCTBYIONINX HOPME, MPeI-
KPU3UCHOMY ¥ KPU3UCHOMY COCTOSIHHSIM.

['maBHOE MPEUMYIIECTBO NPEUIOKEHHON METOI0JIOTMH MOJICIMPOBAHNS BO3HUKHOBEHUS HECTAOWIIb-
HOCTH CJIOXHBIX CHCTEM 3aKJIFOUACTCsl B TOM, YTO OHA IMO3BOJIIET ONPECINUTh TPAHCHOPMAIHIO YSI3BUMOCTH
CJIO)KHOHW CHCTEMBI, KaK (DYHKITHIO THHAMUYECKHUX ITEPEMEHHBIX.

B03MOXXHOCTH MCCIIeIOBaHNs HECTAOMIIBHOCTH CIIOKHBIX cucTeM. B paborax [2—4, 6-11] npoBeneHa
CTPYKTYPH3AIUS CJIOKHBIX CHCTEM B IIHPOKOM CIIEKTPE TUCITUTUINH. AJNTOPUTMHU3AIINS B3aUMOCBSI3EH B yKa-
3aHHBIX CHUCTEMax II03BOJIMJIAa HAa OCHOBAaHUM aHAIHM3a WCXOJHBIX JIJAHHBIX O0OCHOBaTh BUJ (PYHKIUHU
U (X, A) . B Ta0n. 1, 2 npuBeneHa knaccudukaliys napaMeTpoB yIpaBaCHHsI, UCIIOIb3yEeMbIX JJIsi HCCIIE10-

BaHUA psAda CUCTEM B 3KOJIOTUH, 6I/IOJ'IOFI/II/I, IICUXOJIOTHH K COIITMOJIOTHUH.
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Tabnuma 1

[TapameTpsl ynpaBineHus

oU/ox

A

A

THYECKHUX COCTOSIHUM [2]

buonorndyeckue CUCTEMBI: pacydeT BEPOATHOCTHU BOSHUKHOBCHHUA NPEANIATOIOTUICCKUX U MTATOJIO-

Omnpenensiercs peepBaMy OHOIOTHIECKON

CHUCTCMBI

Omnpenensercs: HANPSHKEHHOCTBIO PETYIATOPHBIX Me-
XaHU3MOB

X*+AX+A,

DKOJIOTHYECKHE CUCTEMBL: PAcdyeT KPUTHUECKUX YPOBHEH 3arpsI3HEHUH U PE3EPBOB 3KOCHCTEMBI

[3, 4]
Tun
KaTacTpOde! Ompegnensiercst pe3epBaMu dKoJorniaeckor | OmpenenseTcs: ypoBHEM 3arpsi3HEHUSI Cpeabl 00uTa-
— «cOopxa» CHCTEMBI HuA
[cuxonoruueckue CUCTEMBI: (POPMUPOBAHKE TIOZULIUT
3aBUCHT OT HIMOIMOHAILHOM OLIEHKH CH- N
o 3aBUCHUT OT paiuOHaJIbHOU OLICHKH CUTyallul C TOUKH
Tyallud C TOYKU 3pCHUA €€ BaXKHOCTU
3pC€HMA BEPOATHOCTHU BBIT'OJ U MOTEPH
Tabmuma 2
oU /ox IlapaMeTpsl ynpaBieHus
CounanbHble CHCTEMBI: UCCIIEAOBAHNE BIUSHUS (PU3UUECKOTO, YEIOBEYECKOTO U COLUAIb-
HOT'O KaIlUTaJOB Ha COLMAIbHYIO 6€30acCHOCTD
4 2
X7+ AXT OrmnpexenseTcst ”HASKCOM CO-

+ A X+ A,

Twum xaracTpods! — «wiac-
TOYKHH XBOCT»

3aBUCHUT OT UHJIEKCA YCTOM-
YUBOTO Pa3BHUTHS, OIICHU-
BAIOILIETO BKJIAJ DH/IOI€H-
HBIX ()aKTOPOB (IKOHOMHU-
YECKHUX, DKOJIOTHYECKUX U
COIMANIbHBIX) B U3MEHEHHE
0€e30IacHOCTH

Omnpepemnsercss HHISKCOM
riro0ann3anum, KOTOPHIHA
OIICHMBAET BKJIA] 9K30TCH-
HBIX (haKTOPOB (CABUTH B
CTPYKTYypE B3aUMOCBS3€H B
100aTbHOM MHPE) B U3Me-
HEHHUH OE30MaCHOCTH

[UATBHOTO KaluTaa, OlCHHU-
BAIOIIUM CTEIICHb YeIOBeYe-
CKOM KOpIoparuu B 001ecT-
BE, MMO3BOJISIONICH UHIUBH-
JyyMaMm COTpyAHHUYATh B UH-
(hopMaIMOHHOM 00IIeCTBE B
paMKax OIMpeesICHHOTO «pa-
JIAyCa JIOBEPHSD)

B tabn. 3 npuBenena knaccuuKanys mapaMeTpoB YIPAaBICHUS, MCIIONb3yEMBIX JIJISl UCCIICIOBAHUS
r7100aJIbHBIX U3MEHEHNH, SKOHOMHUYECKHX, OMOJIOTMYEeCKUX (OXpaHa 310pOBbs, HEHPOMMMYHHO3HOKPHHHAS
cetb (HMDC), kneTouHBIN SHEPTETHUECKUI TPUTTEP, META0OIMYECKasi U TOPMOHAIBHAS PETYISALHNS), dSIHIE-
MHUOJIOTHYECKHX (IIPOTHO3 PaclpoCTpaHeHUs] HHPEKIMOHHBIX 3a00JIeBaHUM, yIpaBIeHUE JMUACMUYECKUM
MPOLIECCOM M PaH)KMPOBAHUE PUCKOB) U MOJUTHYECKHX CHCTEM C TOMOIIBIO KaTtacTpo(sl THUMa «0aboukay

@3).
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Tabmnma 3

[TapameTps! ynpasiaeHus

A A Ay A,

I'noGanbHbIC cucTeMbl [6, 7]

3aBUCHUT OT CIO- 3aBHUCUT OT CTUMY-

3aBHUCHUT OT (PAKTOPOB, BHI3BI- | 3aBHCHUT OT (PaKTOPOB, MO-
COOHOCTH MpeoTBpa- JIATOPOB HACHJIHS, 9
. BAaIONIMX CTUXUNHBIC OCACT- | BBIIAIOIIMX PUCK TEXHOTCH-
aTh / MUHUMH3HPO- MEHTAJbHOH Tu3a- N
BUS U3-32 KIIMMATHYCCKIX HBIX aBapHil U aHTPOTIOTCH-
BaTh MMOCJICACTBUSA aBa- | JanTaIliu, dMUc-
C/IBUTOB HYIO HATPYy3Ky

puit MUH, CyHIIUI0B

DKOHOMHUYECKUE CUCTEMBI [ 8]
3aBucHT OT (akTo-

3aBuCHUT OT (HaKTOPOB, OB, XADAKTCPH 3aBHCHUT OT (HaKTOPOB, CBS- 3aBuCHUT OT (PaKTOPOB, CBS-
XapaKTePUIYIOIIUX 5 I:ou;plxpmﬁoi e 3aHHBIX C PHIHKOM IICHHBIX 3aHHBIX C PHIHKOM TOBapOB U
PBIHOK TpYy/a: UHIEKC Y P Oymar: jenoBasi akTHBHOCTb YCITYT: TOXOJIbI HACEIICHUS
HET: KPESTUTHI, WH-
Joxuan 6e3paboTHia u u Jp. BBII, ap.
hrstms u ap.

Ap.

buonornueckue cucremsi [9, 10]

3aBHUCHUT OT YHEpreTH- | 3aBUCHT OT OanaHca

3aBHUCHUT OT ICUXUYECKOTO 3aBHUCHUT OT T€HETUYECKOH
KU KJIETOK, OMOJIOTH- CHHTE3a U pacxojia
cTaryca opranusma, hopMmu- npeapicTopun (HacleCT-
YeCKH aKTHUBHBIX Be- SHEPTUH, aJanTally- N
PYIOIIEero MeHTaIbHOE 3710- BEHHOH MpeapacnoioKeHHO-
IeCTB, TOPMOHOB, OHHOI'0 IIOTCHIIMAIA OBbE o)
HUDC KJIETOK p

ONUAEeMHUOJIOTHYECKUE CUCTEMBI [11]

3aBUCHUT OT CKOPOCTH 3aBUCHUT OT YCTOM-

3aBUCHT OT Ka4eCTBa IPOTH- 3aBUCHT OT BIHUSHHS OKPY-
Pa3MHOXCHHUsS BO30y- | YMBOCTH K BUPYCaM, . 2
. . BOBMUIACMHUYICCKHX CITYXKO, JKAroIIEeH cpebl Ha YCTOM-
JUTEJICH, MX YCTOHYK- | PE3epPBOB U MIMMYH-
HAJIMYHS BaKIUH U 000PYI0- YHBOCTh OPTaHNU3Ma K HH-
BOCTH K JICKAPCTBaM M | HOTO CTaTyca opra-
BaHUSA bexusiM
ap. HU3Ma

ITonuTHueckue cucTeMBbI

. 3aBHCHT OT CETH o .
3aBUCHUT OT CETH HIEH 3aBHCHUT OT CETH JEHCTBUI — | 3aBUCHT OT CETH HHTEPECOB

N TIPaBUII — TIPEIIH- .
— BEepOBaHMH, JOKa3a- YIIOPSII0OYECHNUS CTaTyCcoB, He- | — BO3MOJXKHOCTEH, IIaHCOB,

TENbCTB, NeHUHUIIHN CaHmi, HOpM, - apXuil, Kpyros OOIIEHUS IOCTYyIIa K pecypcam
’ aJIoOB, IIEHHOCTEH Papxui, kpy y pecyp

TakuM 006pazom, BIILIEPACCMOTPEHHBIHN MOIX0J MOXKET MPUMEHATHCS K Pa3IMYHBIM CIIOKHBIM CHCTE-
MaM OT 3KOJOI'MU M 3KOHOMHKHM JI0 ICHXOJOI'MH M COLMOJIOTMM U MOXET JieYb B OCHOBY pPa3pabOTKH
CPEICTB, AJIS PACUIMPEHUS TOPU30HTA MPOTHO3UPOBAHUS, BRIPAOOTKH TTI00ANTBHOM cTpaTeruu mpeaoTBpaiie-
HUS KCTPEMAJIBHBIX U PEIKUX SIBJICHUIN, HETOCTATOK B KOTOPBIX OCTPO OILIYIIAETCS B HACTOSLIEE BPEMSL.

HccaenoBanue BIUSTHUA I71002JbHBIX M3MEHEHUI HA BOJHbIE PeCypChI

Jedunur BogHBIX pecypcoB OKa3bIBaeT BIUSHIE Ha yCTOMYMBOE pa3BUTHE M Oe3omacHOCTh. [IporHo-
3WpyeTcs, UTO B HEAaIeKOM OyIyIlieM PBIHOK BOAHBIX PECYpCcOB OyAeT aHAJIOTUYE€H COBPEMEHHOMY PBIHKY
SHEPTOHOCHUTEINEH C ero OCTPON KOHKYpEHIHEH 1 OOpPbOOH B «TOPSYMX TOUKax» riodaapHoro Mupa. Ilo stoi
MIPUYMHE CTAHOBHUTCA aKTyaJIbHOW 3aJlaya CO3MAHMSA CHUCTEM TOAJEPKKH MPUHATHUS PEUICHUN I UCCIIEN0-
BaHUS B3aMMOCBSI3E€H B CHCTEME TJI00ATbHBIA MUP — BOJHBIE PECYPCHI — YA3BHMOCTH 00IIecTBa. B ocHOBY
TAKUX CUCTEM MOXKET OBITh ITOJIOKEH MOJX0/l, PACCMOTPEHHBIN B JAaHHOU padoTe.

ITycte X — ypoBeHb Ii100aIM3alny, ONpeIe/sieMblii YPOBHAME TEXHOJIOTHYECKOTO Pa3BUTHS, SIKOHO-
MUYECKOW MHTETPAIIH, HHTEHCHBHOCTBIO MTEPCOHANBHBIX KOHTAKTOB MEXY JIIOJbMHU U IMOIUTHIECKUX 00s-
3aTeNbCTB, Y — YPOBEHb JOCTYIHBIX BOAHBIX PecypcoB, Z — ypOBEHb HECTAOMIIBHOCTH, CBA3AHHOI ¢ OOPb-
0011 3a BOJIHBIE pecypchl. BUTO MoKa3aHo, 4TO B3aMMOCBSI3b MEXK/y YKa3aHHBIMH TIEpEMEHHBIMH, OITUCHIBA-
€TCS1 C TIOMOIIIBIO MOJIENT MeTacTabmIbHOTO Xaoca Jloperta [4]
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dX/dt=o(Y = X), dY/dt=rX-Y —XZ, dZ/dt= XY —bZ. 4)
3necs o,D,r xapakrepusyror ckopoctu mpoueccos. Ilapamerp I' — (QyHKIMSA TEKYIHMX CIPOCOB U

MpeIIOKEHUH Ha YPOBHH TII00ATM3AIMHU U BOJHBIX pecypcoB. DIykTyalmu napamerpa ' BhI3BIBAIOT CYIIECT-
BEHHbIC TpaHCPOPMALMH JWHAMHKH CcUCTeMbl. CyYIIECTBYIOT HMHTEPBANbI COOTHOIIEHHS CIPOC-
MPEJIOKECHHIE, KOTOPBIE COOTBETCTBYIOT Pa3HbIM pekuMaM (PyHKIIMOHUPOBaHUs. Ha rpaHuIiax Takux UHTEp-
BaJIOB (UIYKTyallMd MOTYT MPUBOAMUTE K KATACTPOPHUESCKUM MOCIICICTBHUSM, CBSI3aHHBIM C TIEPEXOJIOM OT yC-
TONYMBOCTH K HEyCTONYNBOCTH (PHUCYHOK).

XaoTudeckue Konebanus AY , MOTydeHHBIE C TOMOMIBIO MOAENH (4) mokasaHsI Ha pucyHke, a — AY
u BpeMs t 1aHbl B yCIOBHBIX eAuHUIax. Kak cBUAETENBCTBYIOT pe3ynabTaThl HabmroaeHui [12], HaunHas c
1860 roma MpOMCXOMUT CYIIECTBEHHOE M3MeHeHne Konebanuii AT , Tak, 94T0 BpPEMEHHON MHTEPBAaJ, OTME-
YEHHBIM PSIMOYTOJILHUKOM Ha PUCYHKE, O — npumMep OUdypKaIMOHHO# 30HbI, B KOTOPO#l IPOU30IILIA TOTE-
psI yCTOHYMBOCTH (pYHKIMOHHPOBAHHS.

[TpoBeneHHOE MCCIIETOBAHUE CBSI3aHO C PAa3paOOTKOI HOBBIX METOIOB MOJCIHPOBAHMUS IS PELICHUS
KOMIUIEKCHBIX 33/1a4 aJalTHBHOTO yNPaBJICHUS TOBEACHUS CUCTEM B HEyCTOWYHMBOM HEpaBHOBECHOMU cperne
MpU CHJIBHOH 3aBUCHMOCTH OT Ha4yallbHBIX YCJIOBUH M CHUJIBHBIX HH()OPMAIlMOHHBIX meperpys3kax. [Ipemmo-
’KEHHBIH MOAXOJ MO3BOJISET IMOJOWTH K PEIICHHIO PsAa KapAWHAIBHBIX BOIPOCOB, CBSI3aHHBIX C KPU3UCOM
COBPEMCHHBIX CHCTEM YIIPABJICHUA: MUHUMU3NUPOBATH 3alla3AbIBAHUEC MEKAY Ha4YaJIoOM KaTaCTpO(bI/I‘ICCKI/IX
W3MEHEHUH U MOMEHTOM HX OOHapYXEHUs; TPaHCPOPMUPOBATH IPHOPUTETHI C pEarupoOBaHUs Ha TOCIEACT-
BUS (TaKTUKA «IUIAHUPOBAHHS BUEPAIIHETO JHS») HA YIIPABICHHE PUCKOM COOBITHIA; ONIPEACIUTD ONTHMAIIb-
HOe TiepepacnpezeneHne cpeacTB 1 d(hHEeKTHBHBIX BO3AEHCTBUN (YIIPaBIeHNH ), MUHIMUAZHPYIOMIUX yIIepo
OT TIPUPOJIHBIX U TEXHOTEHHBIX KaTacTpod, Tak K€ KaK M OT TEPPOPUCTUUYECKUX AKTOB; PAHKHPOBATH pasz-
JMYHBIE TUIBI YTPO3, BBISBIATH ClIa0ble 3BEHBS CIIOKHOW CHCTEMBI, OIICHHBATh €€ aJIallTUBHOCTH K OBICTPO
MEHSIOIIEMYCSI MUPY.
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YJIK 004.4
A.A. 3eMISIHCKH
cmyoenm

T.H. KonapatbeBa
KaHouoam mexsudeckux HAYK, ()oueﬂm

2. Pocmoe-na-/Jony, /lonckoti cocyoapcmeennulil mexnuieckuil YyHugepcument

HNHTEPAKTUBHAS BU3YAJIN3ALIUA
C PLOTLY

AnHotanmsi. B cratbe paccMoTpeHa coBpeMmeHHas Iuiatdopma Uit MOCTPOSHHs! TPadUKOB M BU3yaIN3alUU
nanubiX Plotly, onrcanbl ocHOBHBIE (PYHKIIMH CEpBUCA, pACCMOTPEH NPUMEp MOCTPOSHHUs TpaduKa.
KaroueBble ci10Ba: nporpaMMHUpOBaHNe, HHTEPAKTHBHBIN rpaduk, Buyanusanus, Plotly.

Plotly — uHCTpyMEHT nporpaMMupoBaHusi, KOTOPbIi pa3paboTaH [isl OHJIAHH-aHATUTUKH M BH3yalld-
3anun AaHHbIX. Plotly mpenocTapnsier oHnaiiH-rpaQUKy, aHANUTHKY U CTATHCTHYECKHE MHCTPYMEHTHI IS
YAaCTHBIX JIMI] U COBMECTHOH pabOThI, a TAK)KE HAyYHbIE OMOJIMOTEKH I'pa)UKOB.

CepBuc momoraer:

1. CrpouTh HHTEPAKTHBHBIE CXEMBI, IHHEIHBIC TPAQUKH, TUCTOTPAMMBI, TEIUIOBBIE KAPTHl 1 MHOTOE
npyroe (puc. 1);

2. HwmmopTtupoBaTh naHHBIE U3 (AiIOB 1 00JAYHBIX XPAHHIIHIIL;

3. AHanm3upoBaTh JaHHBIE C QYHKIUIMHU, CTATUCTUKOH,;

4. CoBMecTHO paboTaTh, IENUTHCS TPOCKTAMH C KOMaH/IOM;

5 JICHI/ITI)CSI Fpa(l)I/IKaMI/I B MHTCPHCTEC, B IPEC3CHTALUAX WJIM B COUUAJILHBIX CCTAX.
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Puc. 1. OcHoBHBbIe rpaUKH, IUATPAMMBbI
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Plotly mo3BossieT co3aBaTh MHTEPAKTHBHBIC KapThl BCETO 3a HECKOJBKO CTPOK koxa. Plotly mmeer
oubanorexu API mist Python, R, MATLAB, Node.js, Julia u Arduino u REST API. Plotly Takxe MoxeT uc-
MOJIB30BATRLCS IS CTHIM3AIMN HHTEPAKTUBHBIX IpaduKOB ¢ oMoIbio Jupyter notebook [1].

PaccMoTtpum nipuMep moctpoeHus rpaduka, OTPaKaIoUIero 0KUIAEMYI0 MPOIODKUTEIBHOCTD JKU3HH
B ['epmanun. Kox nporpaMMsl BBITJISIIUT CIEAYIOIIAM 00pa3oM:

import plotly.express as px

gapminder = px.data.gapminder().query(«country=="Germany'«)

fig = px.line(gapminder, x=«year», y=«lifeExpy, title=«Oxwumaemas IpoIOILKUTETBHOCTD KH3HU B
I'epmanumy»)

fig.show()

Pe3ynbTar BRIMTOJHEHUS POTPAMMBI TOKa3aH Ha PUCYHKE 2.

OmaaeMan NpoAc/IKUTENLHOCTL MU3HK B [EpMaHuK

80

76
_—

lifeExp

1280 1970 1980 1990 2000

year

Puc. 2. OmnnaeMaﬂ NpoaAOIZKUTECJIBbHOCTD )KU3HU B FepMaHHI/I

WntepaktuBHas Oubnuorteka plotly cerofHs akTUBHO MpPUMEHSIETCS IJsl CO3AaHUS MHTEPAKTUBHOMN
BeO-BH3yalIM3alliy, UMest B CBOEM apceHane Oosee 40 yHUKAIBHBIX TUIIOB JHArPaMM, OXBaTHIBAIOLIUX IIIH-
POKHMIl CIIEKTp CTAaTHCTUYECKHX, (PMHAHCOBBIX, TeorpaguyecKux, HAy9YHBIX M TPEXMEPHBIX CICHApUEB HC-
MOJIb30BAHUSL.

Jluteparypa
1. Plot.ly. URL: https://plot.ly/python/ (nara o6pamenus: 11.10.2019).
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I'VYMP® umenu aomupana C.O. Maxaposa

TEXHOJIOI'US PASPABOTKH
UH®OPMAILIMOHHON MOJIEJIU
HNPO®PUJTAKTHUKU COLUUAJIBHOI'O
MAHUITYJIUPOBAHUA MOJIOAEXDBIO
CO CTOPOHBI HE®OPMAJIbBHBIX
OBIIECTBEHHBIX OPTAHU3ALIUIA

C UCITOJIB3OBAHUEM HOTALIUUA IDEF0

AHHoTanus. B HacTosmmee BpeMs B MUpe 000CTPSIOTCS COLMANBHBIE TIPOIECCH], KOHKYpeHTHas 00pnOa, paspa-
0aTHIBAIOTCS. M BHEIPSIOTCA BCe OOJee M30IIPEHHBIE METOAbl MAHUITYIMPOBAHHS CO3HAHUEM MOJOAEKU
€O CTOPOHBI He(hOpMaIbHBIX OOIIECTBEHHBIX OpraHu3anuii. Takum 00pa3oM, MOBBIIMIAETCS aKTYyaIbHOCTh
HCCIICIOBAHMS BOPOCOB, CBSA3aHHBIX C MPOQPHIAKTHKON COI[MATHHOI0 MAHUIYIMPOBAHUSI MOJNOAEKH. B
CTaThe paccCMaTpPHUBACTCSl TEXHOJIOTHS pa3paboTKu MH(OPMALMOHHON Mozenn NpOo(UIAKTHKH COLUANb-
HOTO MaHMITYJIMPOBAHUS MOJOAEXBI0 Ha ocHOBE MeTonosioruu IDEFO.

KaioueBble ciioBa: TexHosorus pa3paboTky, nHpopMannoHHas Moaenb, Meronoiorus IDEF0, counansaoe ma-
HUITYJTUPOBaHHUE, MOJIOAEKD, TPOPUIAKTHKA.

[IpodunakTuka, cormacHo ornpenencHuo BceMupHO# opraHusanny 31paBoOXpaHEHUs], IPEACTaBIACT
cO0OH KOMIUIEKC COIMANBHBIX, 00pa30BaTelIbHbBIX, MEANKO-TICUXOJOTHUECKIX MEPONPHUSITHH MPOBOAUMBIX
TOCYJapCTBOM, OOINECTBEHHBIMH OpTraHU3alMsAMH, OTACIHHBIMH TPAXKAaHAMH C IENbI0 MPeJOTBPAIIeHUS
pacnpocTpaHeHus U ynorpebiieHre ncuxoakTuBHBIX BemecTs ([IAB), npenynpesxaeHust pa3BUTHs U JIMKBH-
Jalliy HEeTaTHBHBIX JIMYHOCTHBIX, COLMAIbHBIX U MEAULIUHCKUX NOCIEACTBUH 310ynorpebnenus 11AB (6e3-
HaJ[30PHOCTH, OECIIPHU30PHOCTD, MPECTYITHOCTh, POCT COMYTCTBYIOLIMX 3a0o0ieBanuii 1 T. 11.) [16, c. 5].

Ha coBpemenHoM 3Tane pa3BuUTHs WHPOPMALHMOHHO-COLHMAIBHBIX TEXHOJOTHUI CO CTOPOHBI Hedop-
MaJIBHBIX OOLIECTBEHHBIX OpPraHU3alMi NPUMEHSIOTCS Pa3JIMUHbIE METOMbl COLMAIBHOTO MaHMITYJIHPOBa-
HUs: Ae3nHbopmans, 0OMaHbl, 30MOMPOBaHKE, 3aIyCK CIYXOB, CKpbITHE MH(popManmu u T. 1. [To MHEHHIO
E.M. YepHsik cOMaIbHOE MaHUILYJIMPOBAaHUE — HEMIOCPEACTBEHHOE MJIM ONOCPEIOBAHHOE BO3/ICHCTBUE HE-
(hopManbpHBIX OOIIECTBEHHBIX OPraHU3AINN Ha COIUANIbHBIE TPYIIIBI (MaJible WIH OOJIBINIKE), HAa BCE OOIIEeCT-
BO C IIEJIbIO IOCTH)KEHUSI CBOMX HAMEPEHHH, TIAHOB, IPOTPaMM.

AHanm3 KcClleIOBaHUH MMO3BOJIHI BIJIEIMTH OCHOBHBIE CITOCOOBI M MIPOIIECCHI PELICHHUs TPOOJIeM MO-
JOAEKHU CBSI3aHHBIE C AEATENILHOCTHIO M BO3MOKHBIM HETaTHBHBIM BIMSHUEM CO CTOPOHBI HE(OPMAaIbHBIX
OOIIECTBEHHBIX OpraHu3auuil: 1) mpemoTBpalieHne BO3MOXKHBIX (PU3NYECKUX, MCUXOJIOTMYECKUX M COLHO-
KyJIBTYPHBIX TIpobsem [8, €. 54; 9, ¢. 17]; 2) coxpaHenwue, MoIepKKa U 3alliuTa HOPMAaIbHOTO YPOBHS JKU3-
HU ¥ 310POBbSI MOJIOAEKH; 3) COACHCTBHE MOJIOAEKH B JOCTHKEHUH TIOCTABJICHHBIX LIEJIeH U PaCKpPBITHE HX
BHyTpeHHero noreHuuana [18, c. 4; 15, ¢. 2]. Oxnako, JaHHBIE MPOLECCH HEJOCTATOYHO TIyOOKO M KOM-
TUIEKCHO OITUCaHbI, (POpMaIM30BaHbl U BU3yaIM3HpOBaHbl. HecMOTpsi HA TO, YTO TEOPETHYECKUE ACTIEKTHI
COIMAITHOTO MAaHUTYJIMPOBAHUS B UCCIIEIOBAHUS TIPEJICTABICHBI JIOCTATOYHO IMIMPOKO, OJHAKO aBTOPHI HE
MPUMEHSIIOT COBPEMEHHBIE METOABI HHPOPMAILIIOHHOTO MOAEIUPOBAHUS M OMUCAHUS IPOLIECCOB MPOoHUIIaK-
THKH COIMAIBHOTO MaHMITy IHpoBanus [5, €. 19; 6, ¢. 668; 13, ¢. 170].

B cratbe npeanaraetcs TEXHOIOTHS pa3paboTku MHOOPMAIIMOHHOW MOJIEM HAIIPAaBICHHOW HA YITy4-
IIEHHE MPOIECCOB MPOMUIAKTUKYU COIUAITEHOTO MAHUITYTUPOBAHUS MOJIOASKEIO [ 14, €. 238] nns cenuanu-
CTOB I10 COLMAIBLHON padoTe B LEHTPaX COLHUAILHOTO OOCITY>KUBaHMSI HACEJIEHUsI, KOTOpas OyAeT oTpakaThb
OCHOBHBIE MTPOOJIEMBI COIHATHM3AIIUN MOJIOJIEXXH B COBPEMEHHBIX YCIIOBUSX, IPUYHHBI U TIPOIIECCH UX COIHU-
anpHOrO MaHumyuposanus [1, c. 188; 7, ¢. 34]. C uenbto Gpopmanuzanuu 1 yHUPUKAIHN PE3yIbTaTOB aHa-
nn3a MpoUIaKTHUECKUX MPOLECCOB U MPOOIJIEM B CTaThe MpeIaraeTcsl pacCcMaTpuBaTh MPOLECCHl MPOoQu-
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JIAKTUKH COI[HAJIbHOTO MaHMITYJIMPOBAHUSA HAa OCHOBE MH(POPMAIIMOHHOIO MOICIHUPOBAHMS C UCIIOJIb30BaHH-
eM "HoTaumu IDEF 0.

Monenb TpohHIAKTHKY COUATBHOTO MaHUIYJIMPOBAHMS OYyACT Mpe/CTaBlicHa BXOJHBIMU JaHHBIMHU,
BBIXOTHBIMH JAHHBIMH, YCIOBUSAMH U HHCTpyMeHTamu [4, €. 12].
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Puc. 1. I/IH(bOpMaIII/IOHHaﬂ MOaeJ/Ib HpO(l)l/UIaRTI/IKI/I COUAJTBHOTO MAHUITYJTHPOBAHUS MOJIOAEKHU

BxonHpIMM JaHHBIMH MOJENU SBISIOTCA: 1) 3asBleHHME Ha NPEJOCTaBICHHE COLMANBHBIX YCIYT,
2) crpaBKa 0 HaXOXIECHHH Ha OUpyKe Tpyaa, 3) JOKyMeHT 00 oOpa3oBanum (Cpeamee, Bhiciiee), 4) pe3yibpTa-
ThI JUArHOCTHUKHU IICHXO0JIOra Ha HAJIMYMUE MOTUBALIMU K 00Y4EHHUIO.

YcnopussiMu QYHKIIMOHHUPOBAHUS MPOGUIAKTHKH CONMAILHOTO MaHWIYJIMPOBaHUs sBisitoTes: 1) Ha-
JU4Me MOMeNeHs B yupexaeHun «Jlom momon&xmu» (ayauropus 20 kB. M.), 2) BpeMsi HEOOXOAUMOE ISt
OCYILECTBJICHUS NMPOQUIAKTHUECKUX MEPONPUATHH (B TEUCHUH 6 MECSLEB €KEIHEBHO 110 PabOYMM JHAM C
9:00-18:00, conmanbras nomotb ¢ 16:00—18:00), 3) HopmaTuBHO-TIpaBoBas 6a3a: PenepanbHbIN 3aKk0H «O0
OCHOBAaX COITMAIBHOTO OOCITyXuBaHUS TpaxaaH B Poccuiickoit @enepamum» ot 28.12.2013 N442-03, de-
nepaybHbIA 3aKOoH «O TOCyIapCTBEHHOW MOAJEPKKE MOJOAEKHBIX M JETCKUX OOILECTBEHHBIX OObEIHHE-
Hui» ot 28.06.1995 N98-®3; Counansubiii Kogeke Cankr-IlerepOypra, 4) 3apaboTHas miara pabOTHUKaM
(120 TBICSY pyOIIEit B MecsIr).

HNucTpymeHTamMu peann3anyy MpoGHIAKTHKH COIMAaIbHOT0 MaHUIYJIMPOBaHHS SBJSIFOTCA: 1) crienma-
JICTHL: TICUXOJIOT, COLMAJIBHBIN ME1aror, COIMaNbHbIA paOOTHHUK, IICUXOJIOT, IOPUCT, 2) IOMEIIEHHE, 3) UH-
(dbopmupoBaHre MOIOAEXKN 00 UX MpaBax U BO3MOXKHOCTAX, 4) TeMaTHYECKHE MEPONPHITHS, HAalpaBJICHHbIE
Ha MPOQUIAKTUKY COIUATEHOTO MAHUITYJIMPOBAHHS MOJOAEKH.

BbIXOIHBIMU JAaHHBIMU JUISl peaU3alii MOAEIH NPO(UIAKTUKN COLMATBHOTO MOJIOAEKH SBIISIOTCS:
1) nHAMBUAYaTbHAS IPOrpaMMa MPEJOCTaBICHUS COUANBHBIX yeuyT, [10, €. 300] 2) cnpaBka 0 MOIy4YeHUH
JTOT ¥ TOCOOMH, BRIIAHHAS CIICTIHAINCTAM I10 COMANbHOM padoTe, 3) OTUET memarora U IMCUXOJIOTa O MPo-
BEIEHHBIX MEPOIPHUATHSAX, 4) TUTaH pabOoTHI CIIEIHAIMCTA 110 COIMAILHON padoTe.
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Puc. 2. HeKOMH03l/IHI/IH MOae/In npodm.ﬂa]crmm COUAJIBHOIO MAHUITYJIUPOBAHUSA MOJIOAEKHU

BxonHpIMM TaHHBIMU JJ1s peanu3aiuu nporecca «[IchXomorn4eckoro ConpoBOXKIACHUM SIBISETCS 3a-
SIBJICHHE Ha TPEI0CTABICHUE COLMATIBHBIX YCIYT, PE3YNbTaThl JUATHOCTUKYA MOTHBALIMU OOYYEHUS ydaliux-
cst [12, c. 1390]. YcnoBusiMu mporiecca SBISAIOTCS, HATMYNE MOMEIICHUS B «JIoM MOIOAEKI», BPEMEHHbBIC
pamku pa6oter (14:00-18:00) — 4 3ausaTus B Mecsi. VHCTpyMEHTaMH SBJISIOTCS CIHEUATMCTBI: TICHXOJIOT,
CIEIMAIIUCT 10 COLUAIbHON paboTe. BHIXOMHBIMY TaHHBIMU SBJISIOTCS OTYET O MPOBEAEHHON JUArHOCTHKHY,
a TaKke OTYET O MPOBEAEHHBIX TPEHUHrax OT rcuxoisiora «/loM Momona&xu», KOTOpbIE MCHOIb3YETCs I
JanbHEeHIIero npouecca NpoQUIaKTHKHA COLUATILHOTO MAaHUITYTUPOBAHUS MOJIOAEKH.

BXOIHBIMY JTaHHBIMH JUTS pean3alinu mporecca «Ilegarornueckoro compoBoxaeHus» [11, €. 45] aB-
nsieTcst IOKyMeHT 00 o0pa3oBaHWM KIIMEHTa (CpegHee, BhICIIee). Y CIOBUSMH Ipoliecca SIBISIOTCS MECTO
npoBeneHus (aynutopus 20 kB. M), BpeMeHHbIe paMku (¢ 9:00—-18:00) 16 3ansatuii, @3 «O0 obpa3zoBaHuM B
P®» ot 29.12.2012 Ne273-®3. MHCTpyMEHTaMHU SBIISIOTCS Tiefaror u Moionéxe (16—25 net). Ha Brixome
OTUET O NMPOBEAEHHBIX MEPOIPUATHAX OT II€JArora yupexxaeHus «Jom Momonéxm».

BxoaupiMu JaHHBIMU 471 peanu3anuu npouecca «IIpaBoBoro conpoBoKACHUS SBISIOTCS ydeOHBIE
ocoOus 1O IOPUIMIECKON KOHCYJIbTAllMU. Y CJIOBUSIMH MpOLiEcca SBISIFOTCS MECTO NPOBEACHHUS (ayAUTOPHS
20 kB. M), BpeMEHHbIE paMKH (KOHCyibTanms 4 paza B Mmecsl, ¢ 15:00-18:00). MactpymenTamu siBisercs
nHGOPMHUPOBaHHE MOJOAEXKD 00 MX mpaBax U 00s3aHHOCTAX M0 D3 Ne442, O3 «O 3aHATOCTH HACEICHUSD»
Nel1032-1, ropuct, ciequaiucT no couransHol padore. Ha Brixozme OyayT 3HaHUS O 3aKOHaX M CBOMX Ipa-
BaX, C KOTOPBIMU MOJIOAEKb MOXKET 00PAaTUTHCS K CHENUAIMCTY TI0 COLMAILHON paboTe, ¢ 1enbio odopmiie-
HUS HEJIOCTAIOIUX JILI'OT U MOCOOUH. A Takke OTUET OT CHEIMAINCTA 110 COIMAILHON paboTe O MPOBEALCH-
HBIX KOHCYJIbTAIHSIX.

BxonupiMu nmaHHBIME U1 peanu3anuu mporecca «ComeicTBHe B MPEOJONICHHH COLHMANBHBIX IMPO-
Oem» sBIsTIOTCS macopT P®, TpymoBas KHIKKa, JOKYMEHT 00 oOpa3oBaHWM (CpemHee, BBICIIEE). Y CIIo-
BUSIMH peajM3aluy mpolecca sSBII0TCs BpeMeHHble paMka (15:00—-18:00), nomemenue (20 kB. M.), 3 «O
0e3pabotuue B PO» Nel032-1. MHcTpyMeHTaMu sIBASIIOTCS oopmMiieHre nocodust o 0e3paboTuiie mpH mno-
MOIIH CTCIHAINCTa M0 COITUATBHON paboTe, a Takke caMm TpakmanuH (Mooaéxks). [3, €. 155] Ha Brixome
CIpaBKa ¢ MecTa paboThI, OTUET O AEATEIHHOCTH CIIEIHAINCTA 110 COIHAIbHOM padoTe.

B pesynbrare pa3paboTku JaHHON MOAEH CHELHUAIUCTHI 110 COLUANBHONW padoTe MOTYT HCIIOIb30BATh
e€ B IPAKTHYECKOM JeATeN-HOCTH U 00yueHuu [2, €. 63; 17, ¢. 18; 19, c¢. 20]. Peamu3zarus MoJeIn MOKET
OBITH OCYIIIECTBIIEHA B PAHOHHBIX IIEHTPaX COLMAIBHOTO 00CTY>KUBAaHUS HACETICHHUS.
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AHHOTanus. AHamU3 mpolecca NPOIBIKECHUS 0aHKOBCKUX MpoaykToB [TAO «COepOaHK» MOKA3bIBACT, YTO B
Iporecce MapKETHHIOBBIX KOMMYyHHKannii COepOaHKa, B HACTOSIIEE BPEMsl, OTCYTCTBYET 3Tall aHAIN3a
3¢ PEKTUBHOCTH peKiIaMHOIl KaMmanuu. /i1 ONTHMU3aLUH TIpolecca MPOABMKEHHS Mpeiaraetes 100a-
BUTh B CYILECTBYIOIINE OM3HEC-POLIECCHI MPOMEXKYTOUHBIN 3Tan aHanu3a 3(Q(EeKTHBHOCTH pEKIIaMHOM
KamnaHuu. B cratee paccmarpuBaercss HHGOpPMAIMOHHAST MOJIENb MTPOJIBHKEHHsI OaHKOBCKOTO (BKJIaaa)
«[Tononusit»y Coepbanka PD ¢ ncnonszopannem Horauuu IDEF0. Monens nozsonur CoepObanKky u apy-
I'MM KOMMepYecKUM OaHKaM HCIIOJIb30BaTh pa3paboTaHHbIE THIIOBbIE OM3HEC-TIPOLECCHI, a TAKXKE MOJIep-
HU3UPOBATh UMEIOIUECS MOJIENH POABUKEHUSA 1 BHOCUTh B HUX U3MEHECHHUS.

KaroueBble cioBa: nHGOpMAIMOHHAsT MOAENb, NPOJBIKEHNE, OaHKOBCKHHA mpoaykt, Coepbank, Briax «Ilo-
nonasity, IDEFO, All Fusion.

B ycnoBusix nepexona xk nupoBoil IKOHOMUKE POCCUIICKHE OaHKH CTANKHBAIOTCS ¢ MpoOiIeMoii mo-
WCKa M peanu3aliiy dPPEKTUBHBIX CIIOCOOOB U METOJOB MPOIBIKEHHS OHJIAH OaHKOBCKMX MPOAYKTOB U
YCIYT — OpsSMOr0 MapKeTHHra M TapreTuHra. B ycnoBusax mH(OpMaLMOHHONW CpeAbl Y YaCTHBIX KIHEHTOB,
CyOBEKTOB MaJloro W CpeJHEero OM3Heca BO3HUKAET MOTPEOHOCTh MOTy4eHUs] MHPOpPMALH O OaHKOBCKUX
NPOIYKTaX M YCIyrax, MCIHOJIb3ysl OHJIalH pecypchl MHTEpHET, a TakkKe CepBHUCHI COLMAIBHBIX ceTeil [7,
C. 668], KOTOpBIC MO3BOJAT KOMMEPUECKMM OaHKaM OCYIICCTBIISTH MPOJBHKEHHE CBOMX IMPOAYKTOB [4,
c. 19]. Cucrema nponBikeHus: 0AaHKOBCKHX MPOJYKTOB CTAIKMBACTCS ¢ MPOOIEeMOil OLEHKH 3P HEKTUBHBIX
crioco0oB npoxaBmkenus [13, €. 611]. Kak npaBuio, npoasmkeHne OaHKOBCKHX MPOAYKTOB M YCIYT OCYIIle-
CTBIISIFOT MapKETHHTOBBbIE KOMITAHUH, KOTOPbIE pa3padaThIBalOT MOJICIH MPOJBIKEHHUS OAHKOBCKUX MPOAYK-
TOB Ha PBIHOK Ha OCHOBE aHaJM3a OCHOBHBIX IOAIPOLECCOB: 1) pa3pabOTKU M pa3MEIlEHHH PEKJIaMHBIX
0OBSIBICHHUH, 2) BBIBOJIA M aHAJIN3A IIPOMEXKYTOUHON CTATUCTUKU PEKIIAMHOM KaMIIaHWH, PEKJIaMbl IPOAYKTa
B 3)eKTHBHBIX KaHajax, 3) aHa3a pe3yIbTaTOB MPOTPaMMBbI IPOJIBUIKEHUS, TIPH MIPOIBUKECHUH MPOIYKTa
Ha pBIHOK [2, €. 155]. [Ipu 3TOM HEKOTOpBIE MaPKETHHIOBbIC KOMIIAHUH HE TIPOBOSAT MCCIICIOBAHHUE U aHa-
713 B 00J1aCTH IPOMEXKYTOYHON CTATUCTUKH MTPOrPaMMBbl IPOABKEHHUS] OAHKOBCKUX MPOIYKTOB.

MapkeTHHroBas AeTeILHOCTh KOMMepUeckoro Oanka, B ToM urcie COepOaHKa, CTaJKUBAETCS C MPO-
OneMoll MPaBUIIBHOTO BBHICTPAMBAHUS MApKETUHTOBOHM CTpATETHH MPOJBIKEHHS O0aHKOBCKOTO MPOAYKTA W
oLeHKH 3((eKTUBHBIX CIIOCOOOB MPOJABMKEHHS. B OCHOBHOM, MapKeTHHIOBBIE MCCIIEIOBaHUS OaHKOBCKOM
cdepsl U MPOABIKEHHE OAHKOBCKUX MPOAYKTOB H YCIIYT OCYIIECTBISIOT MAapKETHHIOBbIE KOMIIAHWH, B CBSI-
3H, C YeM MOKET BO3HUKATh COKpAIIEHUE [ETIOYKH MOANPOIECCOB MPH MPOJIBHKEHUH MIPOIYKTa Ha PHIHOK.

BrusiBrieHable po0ieMsl poliecca MapKETHHTOBBIX KOMMYHHMKALMH HEOOXOOMMO YYHUTHIBATH NPH
pa3paboTKe MOJIENH NPOABIKEHHSI OAaHKOBCKMX TPOIYKTOB.

Jist 5 hexTHBHOTO OCYIIECTBICHHS TIPOJIBMYKEHUSI OaHKOBCKUX TPoIyKToB COepOaHK, Kak KOMMep-
yeckasg Qupma, HCHONb3YeT HH(OPMAMOHHBIE TEXHOJIOTMH MapKeTHHIOBBIX HccienoBanuil: 1) CRM-
noacucremsl (Customer Relationship Management), 2) Microsoft Word u Excel, 3) Google-hopmbr ans
cOopa mHpOpPMAIUK O MOTPEOUTENSIX, UX MPEAMOYTEHUSIXK, TOKYATEILCKOM MOBEJCHUHN, CTPATErHYeCKOTO
aHanM3a IMOJIOKEHUSI 0OaHKa Ha phIHKE. AHAIN3 MOTYyYeHHOW WH(POpPMAIIUU MO3BOJsET coTpyaaukam Coep-
0aHKa yrpaBisSTh IEPCOHATBHBIMA KOMMYHUKALUSMH, a TAKXKE PEaU30BbIBATh NPSIMON MapKETHUHT U Tapre-
THHT, KOTOPBIE TTO3BOJISAIOT MTPOABUTaTh OaHKOBCKME TIPOIYKTHI [8, €. 252; 9, ¢. 15].
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B.C. Kynpsimios u JI.B. JlyxanuH aHaTU3UPYIOT BO3MOXXHOCTH UCIIOIB30BAHMS KPEAUTHBIX KAJTBKYJIS-
TOPOB, KOTOpPbIE IOMOTAtOT KJIIMEHTAM M3Y4YUTh BApUAHTHI OIIATHI KPEAUTA U MOIY4YEHHs 10X0/a 110 eH03H-
TaM ¥ coOMpPaloOT AaHHBIE O MOJB30BATEINSAX, KOTOPHIE B JaJIbHEHIIIEM MOTYT OBITh MCIIOIB30BAHbI AJIsl HCCIIe-
JOBaHMsI IOTPEOUTENLCKOTO TIOBEACHUS ISl MPOSKTUPOBAHUS MPOTPAMMBI TIPOIBIKEHHSI OAHKOBCKHUX MPO-
nykToB. [1o MHEHHIO aBTOPOB, aKTMBHOE NMPOABMKCHUE OAHKOBCKUX NMPOAYKTOB OCYIIECTBIISIETCS TAKXKE de-
pe3 cormaibHbie Menua: BrkonTakre, OqHokaaccHUKH, Youtube, Facebook, Twitter [16, c. 6; 17, ¢. 20].

[To muenuto E.W. llleBuenko u E.H. Pynckoii: 1) GaHkM Bce yallle UCIONB3YIOT AUCTAHIIMOHHBIC Ka-
HaJIbl IPOAAXK M MPOJBIKCHHUS B CBSA3U C IOBBIIEHHBIM HHTEPECOM KIMEHTOB K IOUCKY nHpopmauu B 1H-
TEpHETE, 2) COLMAIbHBIE CETH CTAHOBATCS JONOJIHUTEIBHBIM KaHAJIOM NPOABMKEHUS OaHKOBCKHX MPOAYK-
ToB [27, C. 2716].

H.B. KemenkoBa cuntaet, 4To opraHu3anus OaHKOBCKOIH CHCTEMBI OILIEHKH IUIATEKECIIOCOOHOCTH KITH-
eHTa (CKOPHHTA) SIBIISIETCS DIIEMEHTOM CHCTEMBI TIPOJIBIKEHUSI OAHKOBCKUX MPOIYKTOB, TaK Kak: 1) MOTEHIH-
aNBHBIA 3a8MIIMK OaHKa MOXKET CaMOCTOSATENIbHO MPOWTH KPEOUTHBIH CKOpHMHT B (opmare OHJIalH,
2) KOMMEepYecKHid OaHK MCIIOIb3yeT (GOpMyITy CKOPHHTA M CTPOMT MOJIENH, Hcrnoyb3ys Microsoft Excel [15,
c. 16].

B crarbe npemnaraercs crcteMa MOJEIMPOBAHUS TPOABMKEHUST OAHKOBCKOTO mpoaykra Coepbanka —
Bkiana «llonmonHAl» Ha OCHOBE CIEXyIONIUMX OH3HEC-TPOLecCoB: 1) aHaaM3 MPOTrpaMMbl MPOJBHKEHHS,
2) 3aKJIIOYEHHE JIOrOBOPa C PEKJIAMHON KOMITaHHEH, 3) pa3paboTKa M pa3MeIleHHe PEKIAMHBIX OOBSIBICHHIA,
4) BBIBOJI U aHAJM3 MPOMEKYTOYHON CTATHCTUKH PEKIAMHON KaMITaHWH, 5) pexiama MpoaykTa B 3G QeKTHB-
HBIX KaHallax, aHaJInu3 pe3yJIbTaToB mporpaMmbl npoasikenus [11, ¢. 300]. lanHbie OM3HEC-TPOIIECCHI TO3BO-
JSIFOT Pa3padoTaTh WHPOPMANMOHHYIO MOJIENb MPOABMKEHHS OaHKOBCKOTO MPOAYKTa BKiaaa «llomomHsii»
[14, c. 19; 18, c. 101; 19, c. 189; 20, c. 260]. BxoaHbIMU TaHHBIMHK YIS TIPOLIECCa MPOIBUKECHHUS SIBIISIOTCS
nporpamMMa IpOABHKEHUsI, KOTOPYIO pa3padaThiBaeT aIMHUHUCTpalys OaHka. BHIXOJHBIMU JaHHBIMU SIBIISICTCS
OT4ET O pe3yJbTaTax MPOBEACHHUS PEKIIaAMHON KaMIIaHUH TT0 TIPOJIBIKCHUIO OaHKOBCKOTO TIPOYKTA.

YcnoBusMu peanuzanui IporpaMMbl IPOJBIKEHUS SIBISIOTCS: 1) COOTBETCTBHE BPEMEHHBIM PaMKaM
1 OIO/DKETy, KOTOphlE yCTaHABIMBaeT aJIMUHUCTpaIus O0aHKa, 2) WCIOIb30BaHKE JOoroTuma OaHka, 3) yHH-
KaJIbHBIA qU3aliH.

OCHOBHBIMH MHCTPYMEHTaMHU peanu3aiuy npoasrkenus spisitotest Adobe Photoshop, Ads manager,
pexnamHbiii kabuner BKoHTakTe, a Takke nmepcoHalbHbIE KOMIBIOTEPHI, PAOOTHUKM OTAETIa MapKeTHHIA,
KOTOPBIC 3aHUMAIOTCSl aHAIM30M, TIPOM3BOJCTBOM, COBITOM, YIIPABICHUEM H KOHTPOJIEM MPOIYKTOB, a TAKKE
pEeKIIaMOH, CBA3SIMHU € OOIIECTBEHHOCTHIO, CTUMYJIUPOBAHUEM COBITA U MEPCOHATBHBIMU MPOJaKaMH B PaM-
Kax (hOpMHUPOBaHHMS CIIPOCA Ha MPOAYKT U CTUMYJIMPOBaHus cObIta [3, C. 19].

dopmanuzanus BXOJHBIX U BBIXOJHBIX JTAaHHBIX, OCHOBHBIX OM3HEC-TIPOLIECCOB, HHCTPYMEHTOB H yC-
JIOBUH peann3aiuy MOJAIPOIeCcCOB TO3BOJISIET pa3paboTaTh MOJeNb (IIPEJCTAaBICHHYI0 Ha PUCYHKE) C HC-
none3oBanueM merononoruu IDEF0, peannzosannoii B cpene All Fusion.
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Puc. 1. Moneab npoaBuaxeHust 6aHKOBCKOro npoaykra Coepdanka Briajna «Ilomonnsii»

BxoaHbpIME JaHHBIMU 7Sl TIOATpoIecca «AHaIM3 MPOrpaMMbl MpoABIKeHHs Bkiana «l[lomomHsii»
SBIISICTCS «IIPOTPaMMa MPOJIBIKEHHUS, BBIXOJHBIMU JaHHBIMU — «CIHCOK PEKJIAMHBIX KOMITAaHHUI. Y CIIOBH-
€M peanu3aluy Tpolecca SBIsSETCS «TpeOoBaHWE aJMHHUCTpAINUK 0OaHKa BBIIIOJIHUTH MPOTPaMMy B ycTa-
HOBJICHHBIN CPOK, UCIIONIb3YS YCTaHOBJICHHBIH OIOKET», HHCTPYMEHTAMH — «Pa0OTHHKH MapKETHHTOBOTO
ot/iena 0aHKa ¥ KOMITBIOTEPHI, O(HCHBIE HHCTPYMEHTBI, 000pYA0BaHUE, KAaHLEISPCKHE TOBAPHI».

BropriM moampornieccom sBisieTcst «3akI0YEHUE TOrOBOpa C peKIaMHON KoMmnaHuei». BxomHeiMu
JAHHBIMHU SIBJSIFOTCSI «CIIMCOK PEKJIAMHBIX KOMIIAHHI», BBIXOJHBIMU — «IOTOBOP Ha OKa3aHWE PEKIIAMHBIX
ycIyr». Y CIOBUSIMH SIBIISIIOTCSI «COOTBETCTBHE PEKJIAMHOMY OIOJKETY U BpEeMEHH, YHUKAIbHBIA JU3aiiH, 1C-
MOJIB30BaHUE JIOTOTHIA OaHKay; HHCTPYMEHTAMH — «JHUPEKTOP PEKJIAMHOTO areHTCTBA, 3aMECTHTEIb JIUPEK-
Topa 0aHKa, PyKOBOJUTENs MAPKETUHTOBOTO OT/IENa OaHKa.

[Moampornecc monenu — «Pa3paboTka U pa3MeIIeHUE PEKIaMHbBIX 00BSIBICHUI». BXOIHBIMH TaHHBIMU
B HETO SIBIISIETCS «J0TOBOpP HA OKAa3aHUE PEKJIAMHBIX YCIIYT», BBIXOIHBIMH — «COTJIACHE PYKOBOJUTEINS Map-
KETHHTOBOTO OT/IeNa 0aHKa». YCIOBHSMH SBIISIOTCS: «COOTBETCTBHE PEKIAMHOMY OIO/DKETY W BPEMEHH,
VHHUKaJbHBI JW3aiiH, HCHOJb30BaHHE JIOTOTHIIA OaHKa»; WHCTPYMEHTAMH — «IW3aiiHep, HHTEpHET-
MapKeTOJIOoT, KOHTEHT-MapKeTojor, koMibsiotrepbl, Adobe Photoshop, Ads manager, peknamMHbIli KaOWHET
BKonrakre, opucHbIE HHCTPYMEHTHI, 000py10BaHHE, KAHIIEISIPCKUE TOBAPH».

Tak kKaK MapKeTHHTOBBIE MEPONPHUSITHS MO TPOJIBIKEHUIO OAaHKOBCKOTO MPOJyKTa TPEOYIOT aHamm3a
MPOMEKYTOYHON CTAaTUCTHKH B TPOIECCe peallu3allii MPOEKTa aBTOPOM OBIJIO MPEIoKeHO pa3paboTaTh
JOTIOJTHUTENIbHBIN On3Hec-Tiponecc «BbIBOI M aHANN3 MPOMEXYTOUHONW CTATUCTHKH PEKIAMHON KaMIIaHUN».
BXOJHBIMH JaHHBIMU SBISIFOTCSI «COTJIACHE PYKOBOJUTEINSI MAPKETUHTOBOTO OT/eNa OaHKa», BHIXOJHBIMU —
«OTY€T 0 peKiIaMe B Pa3HBIX KaHallaX MPOJIBHIKCHUS». Y CIOBUEM SIBISIETCS «HAIMYHE WHCTPYMEHTOB YIIpaB-
JIeHHs1 peKJIaMHBIMH 00bsBIeHUsIME (Ads manager, yrpasienue pekiamaoil BKonrakre)», nHCTpyMeHTaMu
— «MapKeTOoJIOr-aHaJIUTHK, KOHTEHT-MapKeToior, Ads manager, ynpasieHue pekiamMHoil BkonTakre, oduc-
HBIE HTHCTPYMEHTBI, 000py/I0BaHUE, KaHIIETSPCKUE TOBAPHDY.

BxoaueiMu naHHbIME U1 TIoAnponecca «Pekiama npoaykra B 3 QeKTUBHBIX KaHaIax, aHaIU3 pe-
3yJIBTATOB MPOTPaMMBI POABIKEHHS» SIBIACTCS «OTYET O peKJIaMe B Pa3HBIX KaHANaxX MPOJIBMKEHUS, BbI-
XOJHBIMH — «OTYET O Pe3yJIbTaTax MPOBEJCHUS PEKIAMHONW KaMIIaHUHy. Y CIIOBUSIMU SIBIISIFOTCS «COOTBETCT-
BHE peKJIaMHOMY OroJpKeTy», «0oiee 1000 mepexo/ioB Ha O0OBsIBIICHHE B JEeHBY, «Ooiee 500 moamucok Ha
IPYIIy B J€Hb»; HHCTPYMEHTAMH — «COTPYAHUKU areHTCTBA: HHTEPHET-MapKeTOJIOT, KOHTEHT-MapKEeTOJIOT,
MapKeTOJIOr-aHATUTHK, MapKETOJIOT MPOEKTa, OT 0aHKa», «PYKOBOJUTEIh MapKETHHIOBOTO OTJeNa OaHKay,
«KOMITBIOTEPHI, OHCHBIE HHCTPYMEHTHI, 000py/I0BaHNEe, KAaHIICISIPCKUE TOBAPHI».
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[penmonaraeTcs, 9TO MO O3BOIUT MOAEPHU3HPOBATH MPOLIECC CTUMYJIMPOBAHHS cObITa OAHKOB-
CKOro IpoJiykTa Bkiaja «llomomHsii.

B pesynbrate pazpaboTku maHHOW Monenu crnenuanuctel Coepbanka PO moryT mcmons3oBath e€ B
NPaKTHYECKOW JESITEIILHOCTH, KOPIIOPaTUBHOM 00yueHuu [6, C. 429], nepenoaroroske [12, C. 45] u oOyue-
HHUH CTYJICHTOB B 9KOHOMHYECKUX By3ax [1, €. 1; 5, ¢. 512; 10, c. 3].
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A.B. Katepmun
UHIICEHED NOo 3awume LtH(/)()p.Wal/;Lllt
2. Hu.?fCHGb’Llplﬂ()b’CK, HL{DK'HC(%IP}’HO()’CKML? Z’OCVV()LlpCI'n(ﬁ'CHHbZL? YHUeepcumem

AKTYAJIBHOCTH U CHEIIUD®UKA
NCIOJb30BAHUSI POCCUNCKHNX
NMPOTPAMMHBIX THCTPYMEHTOB U
CPEJICTB PABPABOTKH ITIPOT'PAMMHOI' O
OBECHEYEHUS

AnHoTanus. B naHHOM cTaThe MOJHUMAETCSI HACYITHBIHN IS pOCCHICKIX Pa3pabOTIYHMKOB BOMPOC 00 HCIOIH30-
BaHUHM OTEYECTBCHHOT'O IPOTPaMMHOTO OOECIIeUCHHUs, MPUBOIUTCS KPATKUH 0030p COOTBETCTBYFOIIUX
IIPOTPaMMHBIX POAYKTOB M3 EnuHOTO peectpa pocCHCKUX MPOTpaMM JUIs 3JEKTPOHHBIX BEIYUCIUTEIh-
HBIX MalllMH U 0a3 JaHHBIX. B 3akmoueHny oTMedaroTcs Te 001aCTH MPOrpaMMHOTO oOecreueH s, oTede-
CTBEHHbIE Pa3pabOTKU B KOTOPBIX Ha JJAHHBII MOMEHT MOT'YT ObITh HanboJiee BOCTPEOOBaHbI M B KOTOPBIX
oTMeuaeTcs JeUIUT MPOrpaMMHBIX MPOAYKTOB.

KiroueBble cjI0Ba: MMIIOPTO3aMEILICHUE, CPEICTBA pa3pabOTKH, S3BIKM NPOrPaMMHPOBAHUS, MPOrpPaMMHOE
obecrieueHue, MporpaMMHbIE HHCTPYMEHTHI.

U3zBecten kypc mpasutenbcTBa Poccuiickoil penepannu Ha umnopro3aMenienue u npukas Ned86 or
20.09.2018 Munkomcszu Poccun «O0 yTBEpKICHUU METOAMUYSCKUX PEKOMEHIAINI 10 TIepeX0ay Tocyaap-
CTBEHHBIX KOMIIAaHHI Ha MPEUMYIIECTBEHHOE UCIIOIb30BAHUE OTEUECTBEHHOTO IIPOrPAMMHOr0 00eCICUeHUs,
B TOM 4YHMCJIe OTEYECTBEHHOTO O(UCHOrO MporpaMMHOro obecreueHus» [1]. YuuteiBas 310, COBCEM CKOPO
MOJKET BO3HHUKHYTh HEOOXOIUMOCTD UCIIOIb30BaHMSI POCCUHCKUX CPEICTB pa3pabOTKy.

T'oBOpst O sA3BIKAX MPOTPAMMUPOBAHUS, Pa3padaThIBACMbIX M MOJJICPKUBAEMBIX POCCUSHAMH, B TIEp-
BYIO o4epeb xoueTcs ynomsHyts Kotlin [2] u BctpoenHnsiii si3pik nporpammupoBanus 1C:Ipeanpusitus [3].
Onnako, ¢ HUMU He Bce Tiaako. OcHoBaTenu KoMIaHuu paspabdorurka s3eika Kotlin — JetBrains [4] — poc-
cHsiHe, KaK U MHOTHE COTPYIHHKH, HO camMa KOMIIaHHs 3aperiuctpupoBana B Yexun. Takum 00pa3oMm, ropu-
JIMYECKH, pa3pabdoTKu KoMIaHuH (a 3To ganeko He oquH Kotlin) He sSBIAIOTCS POCCHICKUM NPOrpaMMHBIM
obecneuenueM. [Ipodiema xe ¢ 1C B TOM, YTO HX SI3BIK SBJISCTCS BHYTPEHHUM JUIsl CEeMEiCTBa MPOrpamMm
«1C:IlpeanpusTiey» U €ro MCHOJIb30BAHUE BHE JTAHHOTO MPOrPAMMHOTO OOECIIeUYeH s He UMEET CMbIcia. A
3TO 3HAYMT, YTO VIS TIOMCKA MOIXOSIINX CPEACTB pa3pabOTKH MPUAETCS KOMHYTh TIIy0xKe.

OnHako, U3y4nB PHIHOK POCCHHCKHX MPOM3BOJIUTENEH MPOrpaMMHOTO OOECIICUSHHUSI U PEEeCTp poc-
CHICKOT0 TpOrpaMMHOro odecrieueHus [5], MOXKHO HaWTH PSAJ] ClICIMAIN3UPOBAHHBIX HHCTPYMEHTOB. Ha-
npuMep, Ui KOCMUYECKHX Iieel [6], /i co3maHus aBTOMAaTU3MPOBAHHBIX OAHKOBCKUX cHcTeM [7], aust
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MPOTPAaMMHUPOBAHHUS YUTIOB M MUKPOIPOIIECCOPOB. Takum 00pa3om, Juist pa3pabOTKH MOXKHO BBIJICIUTH BCETO
HECKOJIbKO crcTeM. PaccMOTpyM ux.

Parser — mpocToii 1 ynoOHBIH 00BEKTHO-OPHEHTHPOBAHHBIA CKPHUIITOBBINA S3BIK MPOrPaMMHUPOBAHUS,
MO3BOJISAIONIUI OBICTPO CO37aBaTh CAaWThI, TO €CTh CO3/aHHBINA s reHeparuun HTML-crpanun. JlaHHBIH
SI3BIK IPOTPaMMHUpPOBanust ObuT pazpadbotan Ctynueit Apremus JleGenena [8, 9]. Tekymas Bepcus 3.4.5 Obuta
ommybnukoBaHa 28 anpens 2017 rona.

OnHuM U3 Hambojee HMHTEPECHBIX POCCUHCKMX MPOAYKTOB pa3paOOTKH MPHIOKEHHH SBISETCS
Liberica JDK [10]. danHas cpema pa3pabOTKH Java-IIpUIIOKCHUH y)Ke BKIIOYEHA B PEECTP POCCHICKOTO
nporpamMmmHoro obecrieuenus [11]. Java sBiseTcss TOBOJBPHO YHHBEPCAIBHBIM S3BIKOM MPOTPAMMHPOBAHHUSA,
YTO MO3BOJISIET BEICOKO OIICHUTH BaykHOCTH cpeabl Liberica JDK.

PaccmoTpeB maHHYIO0 00MacTh POCCHICKOTO MPOrpaMMHOTO 00ECTIeYeHUsI MOXKHO CHIeNIaTh HEyTEeIIH-
TENBHBIA BBIBOJI O TOM, YTO, HECMOTPS Ha MOBBIIICHHBIN CIPOC Ha MPOJIYKIINIO U3 00IACTH CPEACTB pa3pa-
OOTKHM IPOrpaMMHOT0 00ecTieueH s, IPH U3MEHEHHU 3aKOHOATENbCTBA POCCUICKUM pa3paboTUuKaM Hpak-
TUYECKU HEYEM Ha 3TOT CIPOC OTBETUTH. MOXHO C/ENaTh BBIBOJ, YTO OJHOW M3 HanOoyee akTyalbHBIX 00-
JacTel Ui POCCUHCKUX TIPOTPAMMHECTOB SIBJISIFOTCS CPEJIbl pa3pabOTKU M SI3BIKU MPOTPAMMUPOBAHHS.

Jlyume nena 006CTOAT C MPOrpaMMHBIMU HHCTPYMEHTAMH.

Ectp poccuiickue pa3paOboTKy [UIs TOMYJSPHBIX BUAOB MPOrpaMMHBIX HHCTpYMEHTOB. Hanpumep, Takux,
KaK CHCTeMBHI Jy1st 00padoTku Buaeo [12], mis 06paboTku pacTpoBhIX M300pakeHui u hotorpadmii [13, 14].

KoHeuHo ke, UMEIOTCSl MPOAYKTHI CO CTAaHIAPTHBIM MHCTpyMEHTapueM, Takum, kak PDF-pemaktop
[15], apxuBatop [16] u oducHbie npunoxenus [17].

OnHako, HATH POCCUACKUI TPOAYKT i 00pabOTKH BEKTOPHBIX M300PaKEHHUH HE y1ajI0Ch, XOTS 3TO
He MeHee BOCTpeOoBaHHas 00J1acTh MPUMEHEHUST MHPOPMAIIMOHHBIX TEXHOJIOTHA.

Ectb u Gonee HacymHbie pobneMsl. K mpuMepy, 4TOOBI POBECTH MaTEMAaTHYECKOE HCCIIETOBaHNE
MOJKET MMOTPEOOBATHCSI HE TONBKO COCTABUTH M PACCUMTATh CUCTEMBI YPaBHEHWH, HO U TIOCTPOHUTH MOAEIH
[18]. Ecnu ¢ mepBoii 3amaueii mporpamma 3HTy3uacta Auapest Marmosa [19] cripaButcs, To co BTOPOid, K
COXAJICHHIO, HET.

B urore cTaHOBHUTCS MOHSATHO, YTO, XOTS Ui MACCOBOTO MOTPEOUTENSI M €CTh HEOOXOIUMBIE CTaH-
JapTHBIE POCCHHCKUE MpPOrpaMMHbIE pa3paboTKH, HO creluduyeckux pa3paboToK HeJ0CTaTouyHO. BriBog
HEYTEIIUTEIbHBIA — Ha CETOJHSI POCCUICKOTO MPOrpaMMHOT0O 00ECIICYEeHUS] HEJOCTATOYHO, YTOOBI MOJTHO-
CTBIO OTKA3aThCs OT 3apYOCIKHBIX aHAJIOTOB.

B 3akiroueHun BbIAETMM OOJACTH MPOTPAMMHOTO OOECIEUEHHsI, KOTOPBIE MPEACTABISAIOT HanOOoIIb-
NIMHA UHTEPEC ¢ TOYKH 3pSHUs pa3pabOTUYMKOB MPH U3MEHEHNUH 3aKOHOIATEIIbCTBA!

1. cpenbl pa3paboOTKH.

2. CenMaIM3UPOBAaHHOE IPOTPaMMHOE 00eCTICUeHHE TS MOJICITMPOBAHUS CUCTEM.

3. mpodaiiiepbl TOTOBBIX MPOIPAMMHBIX MPOJAYKTOB M aHAJIM3AaTOPhI KOJA, CPEACTBA TECTUPOBAHHS H
OTJIaJIKH.
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OCOBEHHOCTHU IPOI'PAMMMUPOBAHUA
B ITAKETE GRETL

AHHoTanusi. B paGoTe onucaHsl OCHOBHBIC IPHHIMIIBI TPOrpaMMHUpoBaHus B iporpamme Gretl, ceobomHo pac-
MIPOCTPAHsIEMOM TaKeTe JUIS PEIICHHs MPHUKIIaIHBIX 3a/ad MaTeMaTHYeCKOW CTaTUCTUKU M 3KOHOMETPH-
Kd. BO3MOXXHOCTH NpOrpaMMHpOBaHUS B JaHHOM IIaKeTE ITO3BOJIIIOT aBTOMATH3MPOBAaTh M THUPAXKUPO-
BaTh HEKOTOPBIE ONEpaluy U METObI 00pabOTKH JaHHBIX.

KuiroueBble ci10Ba: nmpukiiagHoe nporpaMmMupoBanue, naker Gretl, ckpunTel, 0COOCHHOCTH IPOrPaMMHUPOBAHUS
B Gretl s penieHus mpuKkIaaHbIX 3a1a4.

OKOHOMETPHUYECKHE METOIbI IPUBJIEKAIOT OOJBIIIOE BHUMaHUE uccienoBarenei [1-26], B wacTHOCTH,
JUISL pelIeHus TPHUKIaIHBIX 3a1ad ucnons3yercs naker Gretl. [Taker obnagaer cnennani3upoOBaHHBIMH MH-
CTPYMEHTAJIbHBIMU BO3MOKHOCTSAMH JUIS PELIEHH 33/1a4, HO B HEKOTOPBIX CIy4asX UX HEAOCTAaTOYHO U He-
00X0IMMO TIPUOETHYTh K TPOrPaMMHPOBAHUIO. SI3bIK MMPOrpaMMUpPOBaHUs, BCTpoeHHbIT B Gretl mo3sosser
pacmpuTh (HYHKUMOHAIBHBIE BO3MOYKHOCTH TAaKeTa MPH PEANH3alliH CJIOKHBIX METOA0B SKOHOMETpHUYe-
CKOTO aHaJM3a.

[Ipu HanucaHuM MPOrpaMM HMCIIONIb3YETCS BCTPOSHHBIN SA3bIK. [IpenMyiiecTBOM s3bIKa, BCTPOSHHOTO B
Gretl, sBisieTcst HaNMMYKE THITU3ANH JAHHBIX, B OTIIMYHE OT MHOTHX MTPUKIIAJIHBIX POTPaAMM.

Peanusanus nporpaMMupOBaHUs OCYIIECTBIISAETCS C TOMOLIBIO CKPHIITOB.

[TepeunciarM OCHOBHBIC THIIBI JAHHBIX, HCIOJIB3yeMbIe B CKpHUnTax: scalar (mpocrast yuciioBas mepe-
MeHHast), Series (st XxpaHeHus N YUCIOBBIX 3HAYCHUIA, N — YUCII0 HAOIOICHUIT), MAtriX — MPsIMOYTOJIbHBIN
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MaccuB JaHHbIX, list — comepxut ID HOMepa MHOXKeCTBa Series, string — maccus cumBosioB, bundle — comep-
KUT TIPOM3BOJIBHOE YHCIIO 0OBEKTOB IPOM3BOJIBHOTO THIIA, ffay — COJEPIKUT MPOU3BOJILHOE YHCIO O0BEK-
TOB 33J[aHHOTO THIIA.

[IMKJIBI Pa3IMYHOTO BHA PEATU3YIOTCSA C MOMOIIBI0 KOMaHIbl |00 ¢ pa3smuyHBIME TapaMeTpaMHu.
MOKHO CO3/1aBaTh MOJIb30BATENILCKHE BYHKIMU ¢ moMoIibio komaua function....end. SI3bik comepkut 00-
MIUPHBIA HA0OP MATEMATUYECKUX U CTATHCTHYCCKHUX (DYHKIHH.

[TakeT moaIepKUBACT B3aUMOCHCTBHE C IPYTHMH CPEICTBAMU CTATUCTHYECKON 00pabOTKH JaHHBIX:
R, Julia, Stata, maremarnueckum nakeros Octave, BO3MOXHO KMcHoab30BaHue koga OX, B3auMozeHcTBHE C
Python. IMoxnepxka B nakere Octave u R anamornuHas. MOXHO OTKpPBIBaTh U PEAAKTHPOBATH CKPHIITHI
Octave B rpadguyeckom unTepdeiice Gretl, BBINOMHATE CKpUNTHI (puc. 1).

Crpuntel P | (2 Donssosatensckue...
2
Ceccnn = Dpumepst...
Ba3bl gaHHbE 4 - c et
MakeTe! dyHKUWI » | |1 Hosiii ckpunt ' B
CrpwunT gna gnuplot
Bprxo, Ctrl+Q CrpunT gna R
I Bemoa punT An
Crpunt gna Octave
Crpunt Python
Julia program
ManeneHble gaHHble: [NonHeIR guanasod 1 Ox nporpammei
i EI Fx @ = & =E = Mporpamma Ha Stata

Puc. 1. CBa3b ¢ APYrUMH cpegaMu

B ckpunrax MOKHO BBI3BIBATH TOTOBbIE (DYHKIIWH, PEAM3YIONIME W3BECTHBIC UYHCICHHBIC METOJIBI.
Tak, Hampumep, ¢ momombio NRmax MOXXKHO TpPOM3BECTH BBIYHMCICHHUS C MOMOIIBI0 MeToAa HploroHa-
Pagcona, ¢ momommpio NMmax Beinonautcs meron Hennepa-Muna, ¢ nomomipio GSSmax peanusyercs mMe-
TOJI 30JI0TOTO cedeHusi. MoxHO BbI3BaTh npoueaypy 1 BFGSmax u pemmts 3a1avy ¢ npiMEeHEHHEM METO1a
Bpoiinena-®neruepa-lonbadapba-lllanHo, KOTOpBIH MpeqHa3HAYEH I HAXOXKACHUS PElIeHus 3a1a4dn 0e3-
YCIOBHOM onTUMH3anuH. [{aHHBIH METO SBISETCS OJHUM U3 HanOoJsee MUPOKO MPUMEHSIEMBIX KBa3UHbBIO-
TOHOBCKHX METOJIOB. B MeToze reccuan HaxoauTcs NpUONMKEHHO, HCXOAS U3 PE3YJIbTAaTOB, BHIITOJTHEHHBIX
Ha NpeApIAyIINUX [Iarax.

JIitst peanu3aly pa3inyHOrO BUJA IUIOTHOCTEH BEpOsSTHOCTEH ucnonb3yercs: GpyHkius cdf ¢ mapa-
MeTpamu. KpuTHueckue 3Ha4YeHUs] KPUTEPHEB IPU MPOBEPKE T'MIIOTE3 HAXOIATCA HPU MOMOIIM (YHKLIUH
critical.

B nmakete umeetcst oOmMpHAs KOJUIEKIUS IPUMEPOB CKPUIITOB, IPUMEPHI U3 KOTOPOH MOYKHO UCIIOJIb-
30BaTh JUIS PELICHHs 3a/1a4 110 CBOUM JIAHHBIM (pHC. 2).

B

Gretl | Greene| Ramanathan

Cepunt 4 Tema 1 JaHHbIe

ps2-1 frequency distributions SAT scores

ps2-2 descriptive statistics college GPAs

ps2-3 covariance and correlation college GPAs

ps3-1 OLS, related statistics house prices

ps3-2 0OLS, change of units house prices

ps3-3 OLS, fitted values health care spending
ps3-4 confidence intervals house prices

ps3-5 0OLS, coefficents house prices

ps3-6 OLS, forecast errors patents

psd-1 OLS, F-test house prices

psd-2 OLS, linear restriction consumption

psd-3 OLS, omit and add housing starts

psd-4 OLS, omit bus travel

psd-5 OLS, F-tests women in labor force

meSod wanilticallineari: hrucina charke

Puc. 2. Oxno — @aiin ynpaxaenmii
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Bun okna ckpunra ¢ ucnonbp3oBaHreM ObICTpBIX Pypre-nipeodpa3oBanuii (puc. 3) MOSBUTCS KaK MH-
HHMYM B OTHOM HOBOM OKHE.

[

Pa&# BB
define two polynomials
={ 1, 0.5, o, o0 M
={ 1, 0.3, -0.8, 0 M
perform the transforms

= ffr{a ~ b}
complex-multiply the two transforms
fo = cmulc(f[,1:2]1, £[,3:4])
print fc
% compute the coefficients of ¢ = & * b via the inverse transform
c = ffci(fc)
print c

Puc. 3. [Ipumep ckpumnra ¢ HCNoJIb30BaHHeM ObICTPbIX Dypbe-npeodpa3oBaHuii

B Gretl aBTomaru3upoBaHa OlCHKA MapaMeTPOB CHCTEMbI 3KOHOMETPUUYCSCKHUX ypaBHEeHHWil. CKpunrt
HaZ0 KOPPEKTUPOBAThH 110 KaXKIYI0 KOHKPETHYIO CUCTEMY.
HpHMep CKpHIITa JJIs1 OICHUBAHUA MMApaMETPOB CUCTEMbI SKOHOMCTPUUCCKUX ypaBHeHI/Iﬁ (I[aHHI)Ie n3-
BJICKAIOTCS U3 (aiina).
# Replication of «Model 1» from L. Klein, «kEconomic
# Fluctuations in the United States, 1921-1941»,
# New York: John Wiley and Sons, 1950.
open klein.gdt

series W = Wp + Wg
series A =1+ (1918 - 1931)
series K1 = K(-1)

# set the model up as a system
«Klein Model 1» <- system
equation COP P(-1) W
equation 1 0 P P(-1) K1
equation Wp 0 X X(-1) A
identity P=X-T - Wp
identity W = Wp + Wg
identity X=C+1+G
identity K=K1 + 1
endog C IWpP W X K
end system

# and estimate it in various ways
estimate «Klein Model 1» method=ols
estimate «Klein Model 1» method=tsls
estimate «Klein Model 1»» method=3sls

B pesynbrare paboThl ckpunTa Oy yT NOIYYEHBI OIICHKH W OOIIMpPHAs CTaTUCTHKA. DparMeHT CKpHII-
Ta C MCIOJIb30BAHUEM YHCIIEHHBIX METOIOB (pHC. 4).
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# MNewton-Raphson - analytical gradient
matrix b = zeros(nelem(X),1)
set stopwatch
mle logl = y*1n(P) + (1-y)*1n(l-F)
series ndx = lincomb (X, b)
series P = cnorm(ndx)
deriv b = score(b, ¥, X)
end mle —--verbose
tnral = S$=topwatch

% Newton-Raphson - analvtical Hessian
matrix H = {}
matrix b = zeros(nelem(X),1)
=et stopwatch
mle logl = y*1n(P) + (1-y)*1n{l-F)
zeries ndx = lincomk (X, b)
series P = cnorm({ndx)
deriv b = score(b, v, X)
hessian Hess(&H, b, v, X)

and mla —_trarhmoo

Puc. 4. HpnMep CKpUITa ¢ UCIIOJIb30BAHUEM YUCJTCHHBIX METO10B

Co3aHHbBIC CKPUIITHI MOJIB30BATENSI MOXKHO COXPAHATh B OnbOIuoTeke. Vcnomb3ysi BO3MOXKHOCTH TIPO-
TpaMMHUPOBaHUS B TIAKETE, MOYKHO PEIIaTh CIOXKHBIC YIKOHOMETPUUECKHE 3a[aud, a TaKKe 33aJa9d ONTHMHU-
3anuu. C MOMOIMIBIO BCTPOSHHOTO SI3BIKA TOIEP)KUBACTCSl B3aUMOJICHUCTBUE C IPYTHMH CpPEICTBaMHU oOpa-
OOTKU CTAaTHCTUYCCKUX JIAHHBIX, PEIICHUS SKOHOMETPHUYCSCKUX 3a/1a4.
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AHAJIN3 KPOCCIIVIAT®OPMEHHBIX
TEXHOJIOI'M 1JIAA PASPABOTKH
MOBUWJIBHBIX IPUJIOXKEHUM

Aunorauusi. B 1aHHOl cTaThe paccMaTpHBaeTCs aHAIN3 KPOCCILIAT(HOPMEHHBIX TEXHOJIOTHI MpU pa3paboTke
MOOWIBHBIX HpWIOKeHuUi. [IpoaHaIM3UPOBaHbl Pa3IHYHbIE TOAXOIbI K CO3MaHHI0 MYJIbTHILIAT(OPMEH-
HBIX PHJIOKEHUIA.

Karuesnie ciioa: SDK, i0S, Android, kxpoccruiaropMeHHOCTh, MOOUITHHBIE TIPUIIOKEHHUSL.

B Hacrosiee BpeMsi HCIOIb30BaHIE MOOHMIIBLHBIX TEXHOJIOTHI CTAJ0 MOBCEMECTHBIM, ITPH 3TOM KaX-
Jast KOMIIAaHHUA cTapaeTcss 003aBeCcTUCh COOCTBEHHBIM MTPUIIOKEHUEM. DTOT MPOLIECC MOXKET OBITh 3aTPYyIHH-
TENIBHBIM, TaK KaK CyLIECTBYIOT pa3iauyHble MoOwmwibHbe Twiatdopmer (10S, Android u T.1.), Kaxnmas co
cBoumu uHctpyMeHTtamu SDK (Habop cpencTs pa3paboTku), ClieI0BATENBHO, HATUCAHUE TIPUIIOKEHHUH cTa-
HoBHUTCS Oosiee moporuM. CTaHOBUTCS aKTyaJbHOM 3a/1a4a [MOMCKa PELICHNUs, KOTOPOE MO3BOJIUT pa3padaThi-
BaTh MPWIOXKEHUs Ha Pa3HBIX TUIATGOpPMax C UCIONb30BaHueM ojHoro nHcrpymenra SDK. C nanHo# 3ana-
4el crpaBUTCA KpoccIiaT(OpMEHHBIA IOJIXO0 K CO3JaHMIO MIPHIIOKEHUH [4].

56



B coBpeMeHHOM Mupe cyliecTByeT TpeOoBaHHE K OBICTPOTE MpOIecca CO3JaHusi HOBOTO TPOIYKTA,
YTO B CBOIO OYEPENb CTABUT IO COMHEHNE HAaTUBHBIN moaxo (puc. 1), 3akimoyaromuiics B pa3paboTke Mo-
OWIBHBIX TPWIOKECHUN OTICIBHO JUIS KOXKIOW TIAT(OPMBIL.

Android Studio Xcode

Java Code-Base Objective-C/Swift Code-Base

Java (Binary) Objective-C/Swift (Binary)

KOHe4HbI NpoayKT

Puc. 1. HaTuBHBII noaxoa K pa3padoTke MOOMIIBHBIX NPHIIOKEHUIH

PaccMOTpUM pasiudus MEXKIY CaMbIMH TOMYJIAPHBIME MOOMIbHBIME TUIAT(HOPMAMH C TOYKH 3PEHUSI
pa3paboTuuka (Tab. 1).

OmnepanoHHas cucrema SI3BIK IpOrpaMMHUpPOBaHUS Cpena pa3paboTKH MarasuH NpuIoKeHUH
Android JAVA u Kotlin Android S;‘SE" Android Play Store
10S Objective-C/Swift XCode App Store

Kpoccrnnardopmennas pa3paboTka jaeT BO3MOKHOCTh HAIKMCATh KO OAWH Pa3 U Pa3BepHYTh €ro Ha
HECKOJBbKHX TuiaTdhopmax. J[aHHOE pelreHne MO3BOIUT COXPAHUTh BPEMSI U YMEHBIIUTh CTOMMOCTh KOHEY-
HOTO MPOJYyKTa.

CymiecTByeT HECKOJIBKO KPOCCIUTaT(OPMEHHBIX TTOAXO0B JUIs paboThl, BCe OHM OCHOBaHBI Ha pa3pa-
00TKe B OJIHOM CpeJle U pa3BepThIBAHUH Ha MHOTHX TuiaTdopMax. VX ucmonp3oBanre Ja€T MOI0KUTEITbHBIN
Pe3yIbTaT C TOUYKH 3PEHUS MUHUMU3AIUN BPEMEHHBIX U (PMHAHCOBBIX 3aTPart, MOCKOJIBKY ITO3BOJISIFOT pa3pa-
0O0TYMKAM HCIOIB30BaTh [IPY HAIMCAHUH TOJILKO OJIMH S3BIK IPOTPaMMHUPOBAHUS U TIPH STOM 3a/IeHiCTBOBATH
OJIMHAKOBYIO HH(PACTPYKTYPY IS BCEX TLIATHOPM.

Android

Be6-6pay3ep

render

ObwanA onTUMM3auuna cainta

KoHeuHbIl npoayKT

Puc. 2. Beo-nmoaxon
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Be6-monxox (puc. 2) ocHOoBaH Ha BeO-Opay3epax B MOOWJIBHBIX YCTPOWCTBAx, TaKWe TMPHUIOKEHUS
peamusytorcs mpu momormu HTML, CSS u JavaSrcript. B pamMkax maHHOTO HOAXOZa IporpaMma BOILIOIIA-
eTcs B BUJE €AMHOIO ONTHMHU3MPOBAHHOTO BeO-caiiTa, IpU 3TOM HEOOXOIMMO YUYHTHIBATH Pa3iIHyHbIC pa3-
MepbI SKPaHOB YCTPOICTB U MPHUHIUIIBI UX UCTIOIb30BAHHUS.

[IpenmymecTBa Beb-oaxoaa:
e MoOunbHbIE BEO-TIPIIIOKEHHUS CYIIECTBYIOT OAMHAKOBEIM 00pa3oM Ha Bcex IuaTdopmax, clieaoBa-

TENBHO, OOHOBJIICHUE TAKUM MPUIIOKEHHSIM HE TpeOyeTcs.

Henocratku BeG-moaxona:
e JlocTyn kK HAaTHUBHBIM (GYHKIWM (cucTema yBemomuieHui, GPS, ciucok KOHTakTOB | T.J.) OTpaHH-

YeH;

e  BeO-npriioxeHus 3arpyKarTcsi MeJJICHHEE.

Hawnbonee momymsipHoi# matdopmoii, ¢ ncmoinb30BaHWEM BeO-moaxona, siBisercsa Jquery Mobile.
DTO CEHCOPHO-OPUEHTHPOBAHHBIN BeO-hpeliMBOPK, co3maaH KoMaHoi jQuery. Paspabotka chokycupoBaHa
Ha KpOcc-Opay3epHOCTH ¢ YKIOHOM B CTOPOHY cMapT(hOHOB U MiaHmeToB [3].

CyIecTByeT Takke TMOPUIHBIN MOJX0 — 3TO COYETAHUE MPEUMYIIECTB BeO-1I0IX0/1a U HATUBHBIX
(GyHKUIMH, TpU 3TOM HCIIONB3YeTCsl MEXaHW3M Opay3epa B yCTpOICTBE, C BCTPaHMBAHHUEM COJECPKHMOTO
HTML B cobcTBennsii BeO-kouTeknep (WebView mms Android, Ul WebView ms 10S).

IpeumyriecTBa THOPHIHOTO MOIXO/A!

e B03MOXHOCTh paclpOCTPAHEHUS Yepe3 Mara3uHbl MOOWIIBHBIX MPUIOKCHUI;
e JlOCTYITHOCTh HATHBHBIX (VYHKITHIA.

Henocratku ruOpuIHOTO MOAX0AA:

e Meanennslii uHTEpdEIic;

o Heo0X0oauMbI TOTOIHUTEIBHBIC OU OJIMOTEKH JUIs PabOTHI ¢ HHTEpheHCoM.

[Mpumepom rubpuanoit mnardopmsl sBisercs lonic Framework [2]. DTo rubpuaHoe peuieHue ajst
co3/aHusl MOOWIBHBIX TpmioxeHnid Ha ocHoBe HTMLS. lonic ucnone3yer Cordova st MCIIONB30BaHUS
BCTPOEHHBIX MOOMIIBHBIX (DYHKIHA, 007amaeT 6oee BEICOKOM MPOU3BOIUTENFHOCTEIO 110 CPaBHEHUIO C JIPY-
UMW THOpUIHBIMU pemeHussMu. Hanpumep, PhoneGap.

PhoneGap — OGecruiaTHbIil open-source GppedMBOpPK Uit CO3AaHKMs MOOMIBHBIX MPUIOKEHUH, CO3-
nanabiil Nitobi Software [4]. OH mo3BosIeT cO3AaTh MPHUIOKEHUS IJIs1 MOOMIIBHBIX YCTPONCTB, HCIIONIB3YS
JavaScript, HTMLS u CSS3 6e3 HEoOXOAMMOCTH 3HAHUS «POJHBIX» S3BIKOB MPOrPaMMHUPOBAHHS, IO BCe
MO6I/IJ'H)HBIe OIICPAIITMOHHBLIC CUCTEMBIL.

PaccMOTpUM MHTEPIIPETHPOBAHHBIN MOAX0 (pHC. 3), OCHOBAHHBIM HA UCIOJIL30BAHUU OJHOTO 00-
IIEro s3bIKa MPOrPaMMHUPOBAHUS, HAIIpuMep, JavaSript, [uis HamucaHus 1M0JIb30BaTEIbCKOr0 HHTEpdeiica u
TeHepalui COOCTBEHHOTO KBHBAJICHTA JUISl KAXKI0W MOOMIBHOM TIATPOPMEL.

eHepauunA HATUBHLIX KOMMNOHEHTOB 13 obLweit
cpenbl

Android

ABCTpaKTHbIA YPOBEHD

KoHe4HbI npoaykT

Puc. 3. UnTepnperupoBaHHbIii NOAX01
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[IpenmymiecTBa HHTEPIPETHPOBAHHOTO TIOIX0/A:

e lcnonp3oBaHue COOCTBEHHBIX MTOJIb30BATENBCKIX HHTEP(EICOB.

HenocraTku nHTEpIPETHPOBAHHOTO MTOAXO/A!

e 3aBUCHMOCTH OT cpefbl pa3paboTku. Hampumep, HOBble yHKIMU HE OyOyT MOCTYIHBI B IPUIOXKE-

HUH, €CITH OHH HE MOJACPKUBAIOTCSA CPEAOi pa3paboTKH;

e Bo Bpems paOOoThI BBI3bIBACTCS a0CTPAKTHBIH YPOBEHbB, CIEI0BATENBHO, CHIKACTCS! IPOU3BOAUTEIb-

HOCTb.

Appcelerator Titanium [1] u Smartface App Studio [6] Haubonee momyNIpHBIE HHTETPUPYEMEBIE Cpe-
bl Mcnonb3yroniie JavaScript ams nanucanust koga. C ogHoi croponbl, Appcelerator Titanium — uHCTPY-
MEHT C OTKPBITBIM MCXOJHBIM KOAOM, KOTOPBIH MO3BOJIIET CO3AaBaTh MOOWIIbHBIC MPUIIOKEHUS U3 €IUHOM
KoZ0BoO# 6a3bl JavaScript, pazpabortannoit Appcelerator. C apyroii croponst, Smartface App Studio mpemoc-
TaBJsieT Oouble ImpenmymecTB Onaromaps pegaktopy ausaitHa WY SIWYG, 6marogapss KOTOpOMY MOYKHO
pa3pabaTeiBaTh MOOWIIbHBIE MPHJIOKEHUS M MX Ou3aiiH. Takxke, 3TO eIWHCTBEHHAs KpoccmiaThopMeHHas
cpena, O3BOJISIFOLIAs BHIIONHATE Tporecc pa3padorku mo 10S na Windows.

B crerepupoBanHoM moaxoze (puc. 4) pa3paOb0TINK MUIIET KOA Ha JIF0O0OM pacTpoCTPpaHEHHOM S3BI-
K€ NporpaMMHUpOBaHusl. TakuMm o00pa3oM, TMOcie HaNMCaHWs MPUIOKEHUS TMPH MOMOIIM Kpocc-
KOMITHJISITOPOB KOJI Peo0paszyeTcsi HEMOCPEACTBEHHO MO/ KaXIyI0 1aThopmy.

[IpenmymiecTBa CreHEpUPOBAHHOTO MTOAXO0/IA!

e [Ipou3BOAUTENBHOCTH MPUIIOKECHHUIA;

e  bBounpmoi (GhyHKIIMOHANT, 3aJI0KEHHBIN B KOHSYHBIN MTPOYKT.

HenocraTtku creHeprpoBaHHOTO MTOAX0/A!

e HekoTopble (hyHKIMU MOTYT OBITH HENOCTYITHBI, HAIPUMED, FEOJIOKAINsI, Kamepa U T.J.

CyIecTBYIOT JIB€ MOIIHbIE IaT(OPMBI, OCHOBAHHbIE HA AaHHOM moaxonae. OqHa u3 HuX — Xamarin
[7], xoTOpas ucmomb3yet oOmyto kKomoByio 0azy C#. Ilomxomut mis paspadorku mpunoxeHuin mox [0S,
Android 1 WindowPhone. Bropast nonynsipaas mnargopma — CodeName One, siBnsttoriasicst HAOOpOM HHCT-
PYMEHTOB AJisi pa3paboTKH MporpaMMHOTo oOecredeHus. E€ menb mpenocraBieHHe Koja MO MPHHIUITY
«Write Once, Run Anywherey ist pa3iM4HbIX HACTOJIBHBIX U MOOMJIBHBIX ONEPAIIMOHHBIX CHCTEM.

ObLWKii A3LIK NPorpaMMMpoBaHMA

Android Complier 10S Complier
lJAVA Obieclive—C/Swiﬂl
Android 10S

KOHeuYHbIA NpoayKT

Puc. 4. CreHepupoBaHHBIH MOIX0/1

OcHoBHasl 3a/1a4a KpOCCIUIATPOPMEHHOCTH — CO3JIaHHE MYJIbTHILIAT()OPMEHHBIX MOOHIIBHBIX MPH-
noxenuid. [Ipu pa3zpaboTke ciiemyeT ydyuThIBaTh TpeOOBaHMs, KOTOpbIE MOMOTYT 3¢ (EKTHBHO CO31aTh U
MOJIEP’KUBATh BBICOKOIIPOM3BOAMUTENBHYIO IporpaMmMy. OCHOBBIBAsCh Ha aHAJIH3€ PACCMOTPEHHBIX MOAXO-
JIOB, CIIENTyeT BBIICTUTh TPeOOBaHUS KPOCCILTAT(OPMEHHON TEXHOJIOTHH:

e MacmTabupyeMocTb ¥ PEMOHTONPUTOAHOCTE. BO3MOXKHOCTDh peain30BbIBATh HOBBIA (PYHKIIMOHAI

Ha KpoccIuiaThOpMEHHOM YPOBHE U TOJIBKO ITOCTIE 3TOTO Pa3BOpPavyUBaTh €ro Ha miathopmax;

e [IpunoxkeHue NOHKHO UMETh MOJMHBIN AOCTYN K ()YHKLIMOHAIIY YCTPOMCTBA, NPEANOUTHTENbHEE Oe3

MPOMEKYTOYHOTO YPOBHSI;
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e KpoccmiatopMeHHOCTh JIOJDKHA YYUTHIBATh MOTPEONICHHE PECYpCOB: MPOIEccop, dHEPronoTpeo-
JICHHE, TTaMSITh.

B cBot0 ouepenp pa3paboTUHKy ClIEyeT YUUTHIBATH TAKUE TTAPAMETPHI:

e besonacHocTh. HeoO0Xx01uMo 00paTuTh BHUMaHKE, KAKUE TAaHHBIC XPaHATCS Ha YCTPOHCTBE, B IICIIAX
MPEIOTBPAIICHUS YTEPH JAHHBIX WM UX HECAHKIIMOHUPOBAHHOM MEpeIauH;

e (Cpena pa3paboTKu — BaXXHBIH (aKTOp B KpoccruiaTopMeHHOCTH. Pa3paboTunky HEoOXoauMo Tec-
TUPOBATh MPOJYKT Ha HECKOJBKUX CUMYJISATOpPAX C pa3jIMYHBIMU CHCTEMaMHU, JUIs OOCCIICUEHUS T10-
JIOXKHUTENBHOTO Pe3yNbTara.

Takum oOpa3omM, HECMOTPSI Ha yIOOCTBO pa3pabOTKH MPUIIOKEHHH CPEICTBAMHU KPOCCILUIaT(HOPMEHHO-
CTH, CYIIIECTBOBAHME Psijia OTPAaHHUYCHUN BCE €MIE 3aCTaBIISIOT OOJBIIMHCTBO KOMIIAHUI HCIIOJIB30BATh Ha-
THUBHBIN MOJIXOJ, W JIUIIb HEOONBIION MPOICHT UMEET YAOBJICTBOPUTEIBHBIA OMBIT PabOThI C KPOCCILIAT-
(hOPMEHHBIMU TEXHOJIOTHSIMU.
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IHNPOEKTUPOBAHHUE U PASPABOTKA
WEB-UHTEP®EVCA E-PORTFOLIO
FRONTEND PA3ZPABOTYUKA

C UCITIOJIB3OBAHUEM BUBJINOTEKHU
REACT HA A3BIKE JAVASCRIPT

AHHoTanusl. B cratee paccMaTpuBaeTcs mporece NpoeKTUpoBaHus U pa3paboTka web-unTepdeiica E-portfolio
Frontend pa3pabortumka. IlpoektupoBanme ocymectBisercs Ha ocHoBe UML-meromomormm (UML-
JMarpaMMbl BapUaHTOB MCIIOJIb30BaHus). Pa3zpaboTka BKIIOYAeT IMOJATrOTOBKY IPOrpaMMHOTO KoJa Ha
si3pike JavaScript ¢ ucronb3oBanueM OubmuoTeku React; co3manue MByX BapHaHTOB peaju3allii METo/a
KOMIIOHCHTA MPOTPaMMHOI0 IPOAYKTa; aHaJIN3 NPOU3BOAUTECIILHOCTU BBIYHCIICHUH CO3J1aHHBIX (bparMeH-
TOB.

KiroueBble cioBa: MpoeKkTHpOBaHHE; pa3paboTka web-mHTepdeiica; Oubmmorexka React; s3p1k JavaScript;
Frontend; e-portfolio.

B nactosimiee Bpemst B PO ¢pynkumonupyer caift hh.ru, opueHTHpOBaHHBII Ha pemieHne 3aaay Tpya0-
YCTPOWCTBA, MPE3CHTALMK MTPOSKTOB, KOMIICTEHIMI 1 HaBbikoB UT-pazpaborurkoB [7, €. 27]. OaHako Ha
caiiTe OTCYTCTBYET CIEIHaIM3UPOBAHHBII CEpBHC sl OTACIBHON rpymmbl paspaborynko — frontend. B
CTaThe PAacCMATPHUBACTCS BapUaHT PEICHHUS JAHHOTO BeO-MHTepdelica B KaueCTBE CEpPBHCA SJIEKTPOHHOTO
mopThoJIno, COCOOCTBYIOIIEr0 TPYA0yCTporcTBY frontend pa3paboOTYMKOB.

OnHUM H3 3TarnoB pa3pabOTKH MPOTrpaMMHOTO OOecreueHHs SBISIETCS MPOEKTUPOBAHUE TPOIYKTA.
Lenp npoekTrpoBaHUsl — MOArOTOBKA MPOEKTa K 3Taly pa3padoTKH, T. €. K nporpammupoBanuio. [Ipomecc
MPOEKTUPOBAHUs MPOAYKTA BKIIOYAaET B ce0s MPOCKTUPOBAHWE MOJENTH BapUAHTOB HCHONb30BaHus [11,
C. 22]. OnHUM 13 BapUaHTOB MOJICIIMPOBAHHS SBIIsIETCs Ucnonb3oBanne UML nmuarpamm, koTopas otoOpa-
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’KaeT HaOOp BapHaHTOB MCIIOJIb30BAaHUSA U JIEHCTBYIOLIUX JIMII, a Takke ux cBsa3u [12 ¢. 458]. Ha ocHoBe
UML nuarpaMmbl pacCMOTPHUM OCHOBHBIE BapHaHThI MCIIOJb30BaHHUS BeO-MHTEpdeiica ¢ MO3UIUU CB3CH
MEXy ACHCTBYIOMIMMH JTULAMHU U BApUAHTaMH HCIIOIb30BaHHUS.

Bo-mepBbIX, B3aMMOJICHCTBOBATh C CHCTEMOH MOKET MOJIb30BaTENb, B YACTHOCTH, NPOSPAMMUCIH,
TUIAHUPYIOIIHIA CO31aTh cebe amekTpornHoe nmoptdoiuo [8, €. 23]. IIporpammucty Oyaer noctynHa: 1) aBTo-
pH3aIMs B CEPBHUCE MTOCPEACTBOM «BHIKETa IS aBTOpU3AIMI» OT COLMANbHOM cetn [2, C. 8] «BKonrakrey,
2) ¢yHKUHUS IPOCMOTpa CIIUCKa MOPTHOINO, KOTOPask BKIIOYAET B ce0sl MOUCK MO BHIOPAaHHOMY ITapaMeTpy.

Bo-BTOpBIX, NMHIIOM, B3aMMOAEHUCTBYIOIINM C BeO-WHTEp(]EicOM, MOKET BBICTYNATh CHOPOHHUL He-
asmopu308anHbIll NOJIb308anelb, HaIpUMEp, MPeACTaBUTENb padotomarenss — HR, kotopslit obparmaercs K
CEpBHCY, C LIENIBI0 HAUTH B MPOEKT mporpammucta [13, €. 8; 9, ¢. 211]. [ns 3T0ro0 AeiCTBYIONIETO JIMIa mpe-
OycMOTpeHa (QYHKIMS IPOCMOTpPa CIHCKa MOPT(OIHO0, BKIOYAoNIas B ce0sl MOUCK MOAXOIAIINX KaHIuaa-
TOB.

B-TpeTbHx, mOCIE aBTOPU3ALMHU MOJIL30BATENS, OH BBICTYIIAET B POJIM aBTOPHU30BAHHOTO TOJb30BaTeE-
ns1. B aTom cnydae, emy gocTynHbl ABe GpyHKIMU: 1) pegakTHpOBaHHE CO3AaHHOTO HA MOMEHT aBTOPH3aluU
mopT¢oNno U 2) BEIBOJ CIIMCKA MOPTQOINO, JOCTYITHOTO I IPOCMOTpPA U TIONCKA KOHTEHTA.

[locme ommcaHus BHEITHUX, B3aMMOJEHCTBYIOMINX C CUCTEMOU NEHCTBYIOMUX JHUI U (HYHKIHHA, JOC-
TYMHBIX TOJIE30BATENISIM, MOXXHO MOJEIHMPOBATh CHCTEMY, BKIIOUAIONIyi0: 1) KOHTEKCT — BeO-uHTEpdeiic
AIIEKTPOHHOTO TOPT(OIHO pa3paboTIHKa MPOrPaMMHOTO OOecTieueHH s, 2) ICHCTBYIOIINE JIUIA: a) TOJIh30-
BaTesb (MPOrpaMMHUCT), 6) CTOPOHHHUH IMOJIH30BATEIb, B) aBTOPU30BAHHBIN MOJIb30BATEIb, 3) BAPUAHTHI HC-
MOJIb30BaHUS: a) aBTOpHU3alHs, 0) pelakTUpPOBaHUE MTOPTQOIHO, B) MPOCMOTP CIIHUCKA TTOPTHOIHO.

Hanee moxuo moctpouth UML-nnarpammy nperieieHToB (puc. 1).

BneKkTpoHHOE NopTthonno paspaboTynka NPorpaMMmUHOTO
obecneveHus

ABTOpusalmn

nosib3oBarens(NporpaMmncT)

BUKeT ANs aBTopUzaLm oT

Mpocmotp "BKoHTakTe"

crncka
nopTdhonuo

BKKOYaeT

CTODOHHML"’! nons3oBatent

aBTOPW30BAaHHLII
nonb3oBartesb(NPorpaMm1cT)

PepaktpoBaHune

~ GitHub API
BKNKYaeT

\

BBOJ,
HaHHbIX 418
3arpysKkn crmcKa
peno3svTopues c
npoexKTamm

BBOJ, A8HHbIX O

nonb3oBarene

Puc. 1. UML-gunarpamma

Hanee onuireM QyHKIIMOHATbHBIE OCOOCHHOCTH YEThIPEX TIaBHBIX KommoneHToB [15, ¢. 102]: User,
Portfolio, PortfolioList, App, u ux noBeneHue 11 BeO-uHTEpdeiica AMEKTPOHHOTO TOPTQOIHO.

Kommonent User orBeyaer 3a BO3MOKHOCTb PEAAKTUPOBAHUS JaHHBIX O Moyib3oBarene. OH, Kak mpa-
BUJIO, COJIEPKHUT BCIIOMOTAaTEIILHBIE METOIBI JIIsl 00paOOTKU COOBITHH.
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Kommonent Portfolio — oro6pakaer kHomky aBropmsanmu yepe3 «Bkonrakre». ITocie yCIemnHoi aB-
TOPH3AIMH, 0TOOpaXxaeTcs NOPTHOINO ¢ BOSMOKHOCTBIO peIaKTUPOBaHUs. KOMIOHEHT COEP)KUT CBOWCTBO
renderPortfolio, koTopoe mo3BossieT oTprcoBath (render) Bech KOMIOHEHT.

KommnoneHT App — sIBJISIETCSI OCHOBHBIM, TaK Kak OH OTOOpakaeT JJaHHbBIC U COJCPKUT B ceOe Mapuipy-
TH3ALUIO ABYX JPYIHX KOMIOHEHTOB. B KOMIOHEHTEe peann30BaHO MHOKECTBO METOJOB, CPEI KOTOPBIX —
VKOnAuth [14, c. 105].

Merton VKOnAuth ucrnione3yeTcst ajsi BBOJ JaHHBIX — NMPUHUMaeT 00beKT data, mojydaeMblid mOCTe
aBTOpH3aLUK Yepe3 «Bumker i aBropusanumy. DTOT METO HEOOXOIUM JUIS 3arpy3KH CIEAYIONINX JaH-
HBIX: UMS TTOJIb30BATEIIs, €ro MICHTU(PHUKAIIMOHHBIN HOMEp U cchulka Ha (ororpaduio. Hmke, Ha pucyHke,
MPENICTaBICH KOJ 3TOro KoMIoHeHTa (puc. 2). [Ipu pa3paboTke HCIONB30BaICS CTaHIAPT si3bika JavaScript
[4,c. 199] - ES6 [1, c. 3] or ECMA u 6ubnuoteka React.

CoznanuMm nokanpHyI0 iepemerHyto new VK s oobsekra this.state, T. k. 0OBEKT state — Hen3MeHsie-
MBIii. 3aTeM 3amuileM MOTy4YeHHbIC Ha BBOJ JaHHbIC OT «BuipkeTa...» B cBOWCTBa HOBOro oObekTa. [locie
MBI TIpoBepsieM cBOWCTBO localStorage riobansHoro oobekta window Ha ycioBUe, aBTOPH30BaH MOJIb30Ba-
TEJb WM HET.

Ecnm monp3oBaTens aBTOPH30BaH, TO BO BTOPYIO, OOBSBICHHYIO BHadase, IepeMeHnyio userData 3a-
MHUCBHIBAIOTCS BCE MOJYYCHHBIC JaHHbBIC /ISl MX aKTyalH3alliy, Ha CIIy4ail eClid MoJb30BaTesib U3MeHMI (o-
Torpaduro uu uMs. Bee akTyanpHBIE TaHHBIE 3alMCHIBAOTCA B localStorage.

B npyrom ciydae, eciau JaHHBIH 1TOJIB30BaTeNb paHee He ObUT aBTOPH30BAH, TO BCE TAaHHBIC COXPAHSI-
torcs B localStorage. 3aBepiaromm 1eHCTBUEM SBISETCSI OOHOBJIEHHE 00BbeKTa state MetonoM setState. Ha
pucyHke 2 npejacranieH koaa Mmetoga VKOnAuth kommonenta App.

Puc. 2. lemoncrpanus koga meroga VKOnAuth komnonenra App

B mporuecce BbIIOIHEHHS TPOEKTA MBI IIEPETIUCATIN 3TOT METO]] ¢ ncnoib3oBanueM React Hooks, uro
crenaino ero 6osiee yno00UUTaeMBbIM U akTyadbHBIM. braromaps seimeameid 16.8 Bepcun React, mosBuiuch
XYKH B (byHKIII/IOHaJIBHI)IX KOMIIOHCHTAX. HpOI/ISBOZ[I/ITe.HBHOCTB KJIaCCOBBIX U Q)YHKHI/IOHaJII)HI)IX KOMIIOHCH-
TOB OJMHAKOBAa B MOCIEAHMX Bepcusix Oubnanorexku. Torga xak paHslie, 10 Beixoaa 16.8 Bepcuu, KilaccoBble
KOMIIOHEHTHI YCTYINAJId B MPOU3BOAUTEIBHOCTH KJIACCOBBIM, KaK OTMEYANIOCh B OQHUIMAIBHONW AOKyMEHTa-
nuu [3, c. 458].

Hwxe, Ha puc. 3 mpeacTasieH KoJ ¢ y4éTOM HOBBIX BO3MOXKHOCTEH Oubnnoreku React.
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= useState({

const [data, setData] = useState({vk:{}})

L‘F'irst_name'] ;'I ast_name’]
.photo

Puc. 3. lemoncrpauus koga meroga VKOnAuth komnonenra App, peanusoBanHoro ¢ nomoubio React Hooks

Texuomoruto paspaborku Web-unrepdeiica E-portfolio Frontend paspabordnka ¢ HCIOIb30BaHUEM
Ooubmmorexkn React Ha s3pike Javascript MOXKHO HCIIONB30BaTh B MpakTHUecKod aestenbHoctH MT-
pa3paboTUMKOB, a TAKXKE B KOPIIOPATHBHOM O0y4YeHHH pyKoBoauTener u uctnonauteneir UT-mpoektos B PO,
cTpaHax OJMKHETO M JalbHEro 3apyoexbs [5, €. 335], mepenoaroroske kajapos [1, . 135; 6, ¢. 429], a tak-
K€ Ipu O6y‘-ICHI/II/I CTYACHTOB B MHXXCHCPHBIX U N€AArorndy€CKuxX By3ax I10 I/IT'HaHpaBHCHI/IHM IIOATOTOBKH.
[10, c. 170; 16, c. 5;17, c. 32].
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Mmazsucmpanm

I'.B. AGpamsin’?

0OKMOp neoazo2uieckux Hayk, npogeccop

2. Canxm-Ilemepoype, PI'TIY um. A.H1. T epl;eHal,
I'YMP® umenu aomupana C.O. MaKap()(faz

NHOOPMALIMOHHAA MOJEJIb
MPOJIBUKEHUA KJIYBHOU KAPTHI
OUTHEC-KJIIYBA ALEX FITNESS

C UCITOJIB3OBAHUEM HOTALINUA IDEF0

Annoranusi. Alex Fitness siBiseTcs oqHuM 13 Jmaepos ¢puTHEC-onepaTopoB B Poccun. B HacTosmee Bpems B
¢utHec-kimybax Alex Fitness mpomuecc IMpoABMKEHMSI KIyOHOH KapThl JOCTATOYHO INPOAOJDKUTEIBHOE
BpeMms. J{JIsl ONTUMH3AaIMK POLIECCOB MPOBIDKEHHS MPEIaraeTcsl yIy4IlIUTh CyIECTBYIOMIYIO MPaKTH-
Ky, yIanuB U3 He€ 3Tal MPOMEXYTOUHOro aHaiau3a 3((EeKTUBHOCTH PEKJIaMHBIX KammnaHuil. B cTtatee
paccMoTpeHa MH(GOPMAIOHHAs MOJIENb MPOJBMKEHHsT KIyOHOU KapThl duTHec-kimyba Alex Fitness ¢
ucnonp3oBanuem Hotaiuu IDEF0. Ha ocHOBe npeayiaraeMoii MOZIETH perHoOHaNbHbIC OTAeIeHus (hUTHEC-
KJIyOOB CMOTYT BHEJIPATH, pa3padaThiBaTh U ONTHMU3UPOBATH COOCTBEHHBIE IIM(POBBIE MOJEIH MIPOJIBH-
KEHHUS.

KnaioueBble cioBa: guTHeC-yCIyru, MapKeTHHT, IPOJBIKEHNE KIIyOHOU KapThl, Alex Fitness, nndopmanmon-
Has mozeib, IDEFO.

3a nocieaHue Tobl HaceneHne Poccun Bee Goutbie CTano 3a00TUTHCS O CBOEM COCTOSHHU 3[10POBbBS
u BHemHeM Buje. duTHec, Kak KOMITIEKC (DU3NYECKUX YIPAKHEHHH, IIOMOTAeT TOOUTHCS TpaXkJaHaM Ke-
JIAEMOTO pe3yJbTaTa 3a OTHOCHTEIbHO HEOONBLION MPOMEXYTOK BpeMeHH. s 3aHsaTHi puTHECOM Hacene-
HHUE proOpeTaeT KiIyOHbIe KapThl B PUTHEC-KITY0ax, KOTOPbIE 3aMHTEPECOBAHbI B IPUBJICUCHUH HOBBIX KIIH-
CHTOB M TIPOBEJICHUN PEKIAMHBIX aKIIUH.

B ycnoBuax xEcTKOW KOHKYPEHLIMH Mexay (puTHec-kiTyO0aMu CymecTByeT HeOOXOJUMOCTh B YCOBEP-
LICHCTBOBAHMM CHUCTEM YIIPABJICHUS U METOJOB MIPOABHKEHHUS KIYOHBIX KapT U (pUTHEC-ycIyr B nesom. [11,
C. 300] B ycnoBusix nHGOPMAIMOHHOTO 00IecTBa U GUTHEC-KITyObl HCITONB3YIOT HHPOPMAIIMOHHBIE TEXHO-
noruu (CRM cuctemsl, Photoshop, Microsoft Word, Exel) asnst mpoBe/ieHNst MapKETHHTOBBIX HCCIIC0BAHMUI,
MOHHUTOPHHTA 1 3P ()EKTHBHOTO MPOABKEHHS KITyOHBIX KapT [2, €. 155; 4, ¢. 19; 13, ¢. 611].

[IponBuxeHue ABIAETCS OAHOM M3 BAXKHEHIIMX COCTABISIOMIMX KOMIUIEKCA MapKeTHHTra. VIMEHHO 1o-
3TOMY MapKeTOJOTH, KOTJla YIIOMHHAIOT 00 3QQEeKTHBHOM MPUMEHEHIH MapKETHHIa, TOJpa3yMeBaloT rpa-
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MOTHO BBICTPOEHHYIO IIPOrpaMMy IPOJBIKEHUS ¢ ucnoyib3oBaHueM CMMU u cpecTB HHTEPHET-MapKETHHTA.
Pa3paboTka Takoi mporpaMMbl — TOBOJIBHO CIIOXKHBIA W 3aTpaTHBINA mporecc. s aToro Tpedyercs riy6o-
KO€ 3HaHWE PHIHKA, HAIMYKE BBICOKOKBATH(DUIMPOBAHHBIX KAIPOB U CIXKEHHOH paOdOThl OTAeNa MapKETHH-
ra B [EJIOM.

WHCcTpyMeHTaMH IPOBEAEHUS] MAPKETHHIOBOI'O CTPATErMUYECKOI0 aHaIu3a, KOTOPBIA OKa3bIBAeT BO3-
neiicTBre Ha KOHKYPEHTOCHOCOOHOCTh (puTHec-kiryda, siBisttoTcs: 1) Obmas crparerndeckast moaens llop-
tepa (Microsoft Word u Exel); 2) Ananus saemneit cpenst: PEST-ananu3 (Microsoft Word u Exel); 3) Ana-
U3 BHEIIHEH u BHyTpeHHed cpenpl: SWAT-ananu3 (Microsoft Word); 4) OneHka KOHKYPEHTHOM MTO3UIIHH
opraamzanuu: Marpuilsl bBKI', McKinsey, MAU (Exel). B matpuie McKinsey nporiecc mpoaBrkeHusT oka-
3BIBACT 3HAYNTEIILHOE BO3/ICHCTBHE HA KOHKYPEHTOCIIOCOOHOCTh (PUTHEC-KITy0a.

st MoAepHHU3aluy mpolecca NpoaBIKEHHs (pUTHEC-KITyObl 4acTO MCMOJIB3YIOT TaKKe METO]] aHKe-
TtupoBanus. Ilpu npoBeneHns aHKeTUPOBAaHUS KIMEHTOB (PUTHEC-KJIyOaM IIOMOraeT UCIIONb30BaHUE Pa3iiny-
HeIx Google-hopM, KOTOpBIE 3HAYUTENHFHO YNPOLIAIOT Mporecc 00padoTku uadopmanuu. [Tomumo storo,
11t cOopa nH(POPMALIMK OpraHU3aUAMHU POBOISTCS PA3IMUHBIC OMPOCH] B COLIMABHBIX CETSIX.

A.B. XpucrodopoB B cBoel AmccepTanuy pa3padboTan METOANKY (HOpMHUPOBaHUS KOMILIEKCA MapKe-
THHIOBBIX KOMMYHHKauui B cepe yciyr. JlaHHas METOAMKA BKIIHOYAeT B ce0sl KOMIUICKT MaTpULl, I103BO-
JISIOIIMX TMPOBECTH aHANN3 B 3aBUCHMOCTHU OT XapaKTepUCTUK OpraHu3aniu. Peanu3anus N1aHHOH METOIUKU
MpEearonaraeT akTUBHOE HCIIOJIb30BaHUE MH(GOPMALMOHHBIX TEXHOJNOruil. B 3akmoueHue nmpoBeneHus Hc-
CJIEZIOBAHMS, B 3aBUCHMOCTH OT M3Y4aeMOW OpraHu3aliy, IPUHUMAETCS PELIEHNE 0 KOPPEKLUH KOMILIeKca
MPOJBUKCHUS YCITYT.

B cratee C.H. Canomarosa u E.I'. BonkymuHoi nogu€pkuBaetcs, yTo Hanbonee 3pPEKTUBHBIM Me-
TOJIOM IPOJABIKEHUS KIIyOHBIX KapT SBISIETCS CTHUMYJIMPOBaHUE CObITA. ABTOPHI OTMETHIIM, YTO CTUMYIIH-
poBaHUE COBITa CTOMT MPOBOAMUTH Yepe3 COLMANIbHBIE CETH, B OCOOCHHOCTH IpH NoMonu Instagram.

B crarbe 10.B. bubukooit u U.A. [1okpoBCKoil BBIICIEHBI HHCTPYMEHTHI IS MPOABUKCHUS KITyO-
HBIX KapT. [IpakTuyecku Bce OHM CBSA3aHBI C UCIONb30BaHUEM MHPOPMALIMOHHBIX TEXHOJIOTHH. ABTOPHI BBI-
JEISI0T TaKue MHCTPYMEHTHI, Kak TeMaThuueckue ¢popymsl B MlHTEepHETE, BUPYCHBI MapKEeTUHT (IIPHU IIOMO-
M BBIKIIAIbIBaHUS B IHTEpHET MOTUBHPYIOLINX BHICOPOIHUKOB, (hoTorpaduii), MOMCKOBYIO ONTHMHU3AIIUIO
Y IPUMEHEHHE KOHTEKCTHOM pEeKJIaMbl, COBEPILICHCTBOBaHUE caiiTa puTHec-Kkiyba. [14, €. 1]

OcHOBHBIMH TpoOJIEMaMH IPU MIPOBEACHUM MAapKETHHTOBBIX MCCIECIOBAHUN U NMPOABHKCHMS KIIyO-
HBIX KapT SIBISIIOTCS: CIOXHOCTh B MHTEPIPETALUN KadueCTBEHHOW MHQoOpManuu (IpU peam3aliy omnpoca
Ha online-mardopmax WM B YCTHOU Qopme), cyOBEeKTHBHOCTE IKCepToB (Tipu nposefernn MAI), mouck
BBICOKOKBAJTM(HLINPOBAHHBIX COTPYAHUKOB, Biajeromux UT.

BrusiBeHHble mpo0ieMbl mpoliecca MapKETHHIOBBIX KOMMYHHMKALUME HEOOXOOUMO YUMTHIBATH IPU
pa3paboTKe MOJIeNH POIBIKEHHSI KITyOHOH KapThl PpuTHec-Kiyda.

OCHOBHBIMHM MEPOIPHUATHSIMHU MPOTPaMMbl NPOABIKEHHS KIIyOHOH KapThl (UTHEC-KITyOa SIBIISIOTCS:
1) Co3nanue nporpammsl NpoJBHKeHUs; 2) Pazmenienne pexknambl KIIyOHOH KapThl Ha caiiTe pUTHEC-KITyOa
W B COIMANIBHBIX ceTsix; 3) JInuHble mpoJaku KIYOHBIX KapT B OTHAeNe Mpoaax kinyoa; 4) [IpomexyTouHblit
aHann3 3G (HEKTUBHOCTH MPOBOAMMBIX PEKIIAMHBIX KaMIaHUH; 5) AHAIN3 OTYETHOCTH IO UTOTaM PEKIAMHOM
KaMIIaHWH.

JlaHHBIE MEPOTIPUSTHS SBJISIOTCS OCHOBOH /ISl pa3paboTKu MH(POPMAIIMOHHON MOJIENN MPOJABHKCHUS
KIIyOHO# KapThI ¢ ncnonb3oBanueM Hotanuu IDEFO [7, ¢. 668; 8, ¢. 252; 9, ¢. 15]. BXxoaHBIMU JaHHBIMH TS
npolecca NPOABIKEHHS ABJISIOTCSA: yKa3aHWE aJIMUHHUCTPALMM O CO3ZaHUM HOBOM HPOrpaMMbl HPOJBHKE-
HUS1, BBIXOJHBIMH JAHHBIMH — HTOTOBBIM OTYET.

YcnoBusMU peanu3aniy MporpaMMbl IPOABHKECHUS SIBISIIOTCSI COOTBETCTBUE BPEMEHHBIM PaMKaM U
O10[KeTy, KOTOpBIE YCTaHaBIUBAaeT aJIMUHHUCTpalys GUTHEC-KIIy0a B mporecce (PMHAHCOBOIO MEHEIHKMEH-
Ta. [15, c. 19]

WuctpymenTamu peanusaiu npojBrkeHus sBisttorcss CMU U cpeacTBa HHTEpHET-MapKETHHTa JIOC-
TYI, K KOTOPBIM PEaliM3yloT PabOTHHUKH OT/e)ia MapKETHHTa Ha OCHOBE: KOMITBIOTEPOB, MOOWIILHBIX Tee-
¢douos; ITO — Adobe Photoshop, MS Word [3,c. 23; 16, c. 20; 17, c. 101].

dopmanuzaius JaHHBIX POIECCOB, HHCTPYMEHTOB, BXOJIHBIX W BBIXOJIHBIX JIAHHBIX Ha OCHOBE METO-
nonoruu IDEF, B cpene All Fusion no3Bonmia Ham pa3paboTats MOJETb, IPEICTABICHHYIO Ha PUCYHKE (CM.
puc. 1).
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Puc. 1. Mongeas IDEF0 npoaBu:kenus kiayonoi kaptol putHec-kiryda Alex Fitness

Ha monenu npencrasien noanpouecc «Co3aaHue mporpaMMbl IPOABIKEHUS». BXOAHBIMU JTaHHBIMU
JUIsL TIOJTIpoLiecca SIBSIETCSl «yKa3aHWe aJMUHHUCTPAlii» O CO3JaHWHM HOBOW MPOTrpamMMBbl MPOIBIKEHHUS,
BBIXOJTHBIMH JaHHBIMU — «IpOTpaMMa MPOABMKEHUS». Y CIOBUSIMUA (QYHKIIMOHUPOBAHUS IS JaHHOTO TOJ-
mpoliecca SIBISIIOTCS — «COOTBETCTBHE OIODKETY» M «COOTBETCTBHE BPEMEHHBIM paMKam», KOTOpPbIE YCTa-
HABJIMBACT aJMHUHUCTpalus puTHec-Kiyda. THCTpyMEHTBI PU CO3IaHUH MIPOTPAMMBI MPOJBIKEHHS: «KOM-
MBIOTEPBI, CTOJIBI CTYJIBS»; «pa00THUKH OT/eNa MapkeTuHray; [10 «Photoshop, Word».

CrnenyromuM TOAMPOIIECCOM MOJENN sBisieTcs «Pa3mermenne pexiaMbl KIIyOHOH KapThl Ha caiTe
¢uTHEC-KITy0a U B COMAIIBHBIX CETAX». BXOTHBIMYU JaHHBIMU B HETO SIBIISIETCS «IIPOrpaMMa MPOJIBIKEHUS.
[Moamporiecc UMEET CleAYIONINE BBIXOAHBIC JaHHBIC: «OTUYET 00 3(D(DEKTUBHBIX MPUMEHEHHSIX MPOrPaMMbI
MPOABXEHU (B 4 TOANPOLIECC) U «IIpOrpamMMa MpOABIXKEHUsD (B 3 moamnpouecc). Y caoBusMH a1t GyHK-
LHUOHUPOBAHUS TOAIPOLIECCA SIBJISIOTCS — «COOTBETCTBHE OIOIKETY» M «COOTBETCTBHE BPEMEHHBIM PaM-
Kam». HCTpYMEHTBI AJIsl pa3MeIleHHs PeKIIaMbl: «KOHTEHT-MapKeTOJIOr», «AHTEPHET-MapKETOJIOTY, «KOM-
MBIOTEPHI, CTOIIBI, CTYIbSI».

Monenb poABMKEHUsT KITyOHOU KapThl (huTHec-kiyba Alex Fitness BrirodaeT B ceOsl MOAIIPOLIECC
«JInunble mpoiaxku KIyOHBIX KapT B OTHeNE MPoAaX KiIyOa». BXOAHBIMU JaHHBIMU B HETO SIBIISIETCS «IIPO-
rpamMma TpOJIBHIKEHUSI», TOCKOJIBKY MEHeIKepaM I0 MpoJiakaM TakKe BayKHO 3HATh, KAK HUMEHHO MPOJBH-
rath KiIyOHBIE KapTbl. BeIXOaHBIE TaHHBIE — «OTYET 00 00bEMAX MPOAaX». Y CIOBHAMU Ui (PYHKIHOHHPO-
BaHUs JAHHOTO MOAMpPOLECCa SIBISIOTCS — «COOTBETCTBUE OIOMKETY» M «COOTBETCTBHE BPEMEHHBIM paM-
Kam». MTHCTpYMEHTBI JUIsl pean3aliuy JINYHBIX TPOAaXK: «KOMITBIOTEPhI, MOOMIIBHBIE Tele(OHBI, CTOJBI, CTY-
JIBSI»; «MEHEDKEPHI 1Mo pomaxam» [24, ¢. 197; 25, ¢. 264; 26, ¢.78].

[Tocne «JInuHbIX Hmponax KIyOHBIX KapT B OTHele Mpoaax Kiyba» mpexactasiieH nognpouecc «lIpo-
MEXKYTOUHBIA aHann3 3()(HEKTUBHOCTH MPOBOJMMBIX PEKIAMHBIX KaMIlaHHW». BXOJHBIMH JaHHBIMU B HETO
ABISIOTCS «OTUET 00 00BEMAX MPOoAaX» M «OTYET 00 FPPEKTHBHOM MPUMEHEHUH MPOTPAMMBI MTPOJIBUKE-
HUSI», BBIXOJIHBIE JTAaHHBIE — «OTYET 0 Hanbosee 3pPEeKTUBHBIX MHCTPYMEHTaX MPOJABIKEHUS». Y CIIOBHAMHU
Ui QYHKIMOHUPOBAHUS JAHHOTO TOAIpPOLECCa SBISIOTCS — «COOTBETCTBHE OIOJKETY» M «COOTBETCTBHE
BPEMEHHBIM paMKamy». WHCTpYMEHTBI JUIs peanu3aludd MPOMEKYTOUYHOTO aHalik3a: «MapKeToJIor-
AHAJIMTUKY»; «KOHTEHT-MapKETOJION; «KOMIIBIOTEPHI, CTOJBI, CTYJIbS.

B kayecTBe BO3MOXKHOI'O YJIY4YLICHUS MOJAEIM MOKHO YAAJIUTh AaHHBIM MOAIPOLECC, ITOCKOIbKY He-
KOTOpPBbIE MapKETHHTOBBIE MEPOIIPUSTHSI 110 TIPOJIBHIKEHUIO KITYOHOM KapThl POXOJIAT o4eHb ObIcTpo. Mcxo-
ISl U3 ATOTO, HEOOXOJUMOCTH B IPOMEKYTOUYHOM aHAIN3E HET.

[Moanpouecc Moaenn — «AHaIU3 OTYETHOCTH 110 UTOTaM PEKJIAMHOM KaMIIaHuM». BXOAHbIMM JaHHBI-
MU B HETO SBISieTCs «OTUET 0 Hanbosee SPPEKTHBHBIX HHCTPYMEHTAX MPOJIBUKEHHS», BBIXOHBIMU JaHHBI-
MU — «UTOTOBBIA OTUET». YCIOBUAMU sl QYHKIIMOHUPOBAHHS TOAIIPOIECCa SIBISIFOTCS — «COOTBETCTBUE
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OFOJDKETY» M «COOTBETCTBUE BPEMEHHBIM paMKaM». HCTpYMEHTSI JUIs pealn3aliy MoAIporecca: «pyKoBo-
JITETb MAPKETHHIOBOTO OTIEIIA,; «MapKETOJIOr-aHATUTUKY; «KOMITBIOTEPHI, CTOIIBI, CTYIIbSI».

Pa3zpaGoranHast nH(pOpMaIMOHHAS MOJICNIb OMUCHIBACT MPOIIECC MPOJIBUMKCHHS KIIyOHOU KapThl. Jlns
ONTUMU3AIUU MOJICTH MPH OIPaHUYCHUU CPOKOB PEAM3alMU MPOTPAMMEI MPOABIIKEHUS KIIyOHOH KapThl
npeJiaraeTes yaaluTh YeTBEPTHIN MOATIpoIecc.

Nudopmarmonnas Momens MpOABIKEHUS KiyOHOHW KapThl Alex Fitness MokeT MCHONB30BaThCA B
MPAKTUYECKOM JEATEIBHOCTH JUIsl CO3JIaHUS U TPOJBIIKEHUS HOBBIX YCIYT KOMIIAHUH. MoJenb 1esnecoo0-
pa3sHO HCIOJIB30BaTh TAKXKE B KOPIOPATHBHOM OOYYCHHH PYKOBOIUTENCH M MapKEeTOJIOTOB (HTHEC-
orneparopoB P® u crpan GimkHero 3apyoexbs [6, ¢. 429], nepenoaroroske kaapos [12, c. 45], a Taxxe npu
00y4YeHNH CTYJICHTOB B DKOHOMUYECKHX By3ax [1, ¢. 1; 5, ¢. 512; 10, c. 3].
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MATEMATHYECKHWE MOJIEJIN
ABTOMATHU3UPOBAHHOI'O YIIPABJIEHUSA
CUCTEMAMMU MMPOTUBOKOPPO3UOHHOM
SAINUTHBI MATUCTPAJIBHBIX
TPYBOITPOBOIOB

AnHotanusi. CtaThst mocBsIieHa pa3paboTke WHPOPMAIMOHHON TEXHOJIOTHH YIIPABICHHUS OPTaHM3alHOHHO-
TEXHOJIOTHYECKUM KOMIUIEKCOM MPOTHBOKOPPO3HMOHHOM 3alUThl MaruCTpajJbHBIX TPyOONpoBoaoB. s
peleHus 3ToH HayyHOH 3aia4yu ObUIHM pa3paboTaHBl MaTeMaTHYECKHE MOJEIN paclpeeNeHus dIeKTpu-
YECKUX MOJIeH BIIOJIb TOJIIPU30BAHHOIO MOA3EMHOT0 TPYyOOIPOBO/Ia, a TAKKE METOJIbI ONITUMU3AIMU Pe-
KMMOB PaOOTHI KaTOJHBIX YCTAaHOBOK U OIPEAETICHHUs YYaCTKOB C MOBPEXKAECHHOM n3osiumeit. THpopma-
LMOHHAsI TEXHOJIOTHS peain30BaHa B BUJE PACIpPEICIICHHON MOIYIbHONH MPOTrpaMMHON CHCTEMEBI, KOTO-
past IO3BOJISICT PelIaTh 3a/1a4l INarHOCTUKN KOPPO3HOHHOTO COCTOSIHUSI TPYOOIIPOBOIOB, ONTHMAIIBHOTO
YIpaBJeHUS PeXXUMaMU padOTHl CHCTEM NPOTHBOKOPPO3MOHHOM 3aluThl, 3 ()EKTUBHOTO MIaHUPOBAHUS
MIPOBEJICHHUS] PEMOHTHO-BOCCTAaHOBHUTEHHBIX paloT.

KaioueBble cji0Ba: MarucTpaibHbIEe TPyOOIPOBO/IBI, NPOTHBOKOPPO3MOHHAS 3allMTa, MaTEMaTHIECKNE MOJIEIH,
JMAarHOCTHKA KOPPO3HMH, ONTHMAIBHOE YIpaBieHHe, MH()OPMALMOHHAS TEXHOJIOTHS, HH()OpMaHOHHAs
MOJIENb.

MarucTpanbHble MOA3€MHBIC TPYOOIPOBOABI MPEACTABISAIOT COOON CIOXKHBIE WHXXEHEPHBIE COOPY-
xeHusl. CpoK HMX JKCIUTyaTalluyl IPY aHTUKOPPO3MOHHOM 3aIIMTE MOXKET JOCTUTHYTH OoJjiee JEeCSITKOB JIET.
3HauuTeNbHAs UX YacTh dKCIUTyaTHpyercs 6onee 20 net. OQHON U3 OCHOBHBIX IIPUYMH aBapuil HA MarucT-
panbHBIX TPYOOIPOBOIAX SABJISIETCS TPYHTOBas Koppo3usa MeTasuia. [103ToMy J0ITOBEYHOCTH M HAIE)KHOCTD
MarucTpaibHBIX TPYOOIPOBOAOB HEMOCPEACTBEHHO 3aBHUCHT OT YPOBHS Pa3BHUTHS CPEACTB INPOTUBOKOPPO-
3MOHHOM 3aIIMTHL. B CBA3M C 3THM MIMPOKO paclpoCTpaHeH aKTUBHBINA KaTOIHBIA METO 3aIIUTHI.

OcHoBHOI1 3aaueii o 6oprOe ¢ Koppo3uei sABIsIeTcs obecieueHue decriepedoiHoi paboOTHl yCTaHO-
BOK KaTOJHOM 3aIUTHI C IETBI0 MOAEPKKA HEOOXOIUMOT0 YPOBHS 3aIIUTHOTO MOTEHIIHA A KaK 10 MPOTS-
YKEHHOCTH ra30IpoBoJa, Tak U BO BpeMeHH. [Ipn 3ToM oueHb aKkTya bHBIM SIBJISIETCS] BONPOC 3P PEKTHUBHOCTH
paboThI cpelCcTB AMEeKTPoXUuM3auThl (DX3), 4ero MOKHO AOCTUTHYTH MYyTEM ONTHMAIBHOTO IIIAHUPOBAHUS
paboT, CBSI3aHHBIX C PEMOHTOM CPEACTB AIEKTPOXUM3AIIUTHI U 3aMEHON M3OJISAIMOHHBIX HOKPHITHHA TPyOo-
MPOBOJA, & TAK)KE COTJIACOBAHHWEM PEKHMMOB pabOTHI KAaTOAHBIX YCTaHOBOK C IIEbI0 0OecreueHHs MOJTHON
3aIUTHI Ta30IIPOBOJIOB MO MPOTSHKEHHOCTH IIPH MUHUMAJIBHBIX pacxoJlaXx SHEPropecypcoB.

AKTyaJIbHOM Taxke ABIseTCs mpobiemMa obecTieueH s HaIeKHOCTH TPyOOIIPOBOIOB ITyTeM CHIKEHUS
KOJINYECTBA aBapuil, KOTOPbIE BO3HUKAIOT B PE3yJIbTaTe€ KOPPO3UOHHOIO pa3jIoKeHUs MeTauia. Pemienue
9TOH NpoOJIEeMBl 3aKITI0YAETCSI B CBOEBPEMEHHOM BBISIBJIEHUH KOPPO3UOHHO-ONACHBIX YYACTKOB M HPUHITUH
COOTBETCTBYIOLMX MEPOIIPUITHH JUIsl IPEYyNPEKACHUS BO3SMOKHON aBapUITHON CUTYALIMH.

Jia CHIKEHUS pacxo/oB, CBA3AHHBIX C TPYOOIIPOBOAHBIM TPAHCIIOPTOM, HEOOXOIUMO TOBBIIIEHUE
3¢ GEKTUBHOCTH M HaJIEKHOCTH PabOThI CHCTEM MPOTHBOKOPPO3MOHHOM 3alUTHI 32 CUET aBTOMATH3aLUU
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pereHus 3amad 00pabOTKY JaHHBIX CE30HHBIX U KOMITIEKCHBIX KOPPO3UOHHBIX 00CTIeI0BaHHUMA TPYyOOIIPOBO-
JIOB, pacyueTa ONTUMAIbHBIX PEKUMOB paOOTHI KaTOAHBIX YCTAaHOBOK, TNIAHUPOBAHHS padOT MO 3aMEHE Ka-
TOJHBIX YCTaHOBOK, M3OJISIIUOHHBIX MOKPBITHIA M YacTe TPyObl HAa y4acTKax TPYyOONPOBOJOB B YCIIOBHUSX
OTPaHUYCHHOCTH MaTCPUATBHBIX U (PMHAHCOBBIX PECYPCOB.

Takum oOpazoM, IpoOIeMBI pa3pabOTKH MaTEeMAaTHICCKIX MOJEICH  HHPOPMAITHOHHBIX TEXHOJIOTHI
ABTOMAaTHU3WPOBAHHOTO YIPABICHHUS CUCTEMaMH MPOTHBOKOPPO3MOHHOW 3aIIMTH MAaruCTPalbHBIX TPYyOO-
MTPOBOJIOB SIBJISIFOTCS AKTYAJIbHBIMH KaK ¢ TSCOPETHUYCSCKOM, TaK ¥ ¢ IPAKTHYSCKOW TOUCK 3PCHHUS.

Bonpmioit Bkitag B pa3paboTKy TEOPETHUECKHX M MPHUKIAIHBIX BOIPOCOB MAaTEMAaTHIECKOTO MOJIENH-
POBaHHA TIPOIIECCOB MPOTHBOKOPPO3MOHHON 3ammThl caenann Opannesnd W.H., Ocranenxo B.H., Jlyko-
Bu4 B.B., 'mazos H.IL., [Iputyna B.B., 'maszkos H.I'., llledepn B., bexman B. u np.

Mognenb pacnpe/e/icHUsl 3alUTHON Pa3HUIIBI TOTCHIUAIOB «TPyOa-3eMiis» C y4ETOM BIIASHUS MPO-
TSOKEHHBIX aHOIHBIX 3a3€MJICHUU U IMMOCTOSHHBIM K03(h()HUIIMEHTOM yracaHUs UCIOIb3yeTCs B YCIOBHUSAX, KO-
IJIa TaHHBIC U3MEPEHUI Pa3HUIIBI TOTEHIIHAIOB «TPYyOa-3eMIIs» OTCYTCTBYIOT, HO U3BECTHBI TAKHE XapaKTe-
PUCTHKH Kak TIyOWHA 3aKJIaJbIBaHHs TPYyOOIPOBOJIA, TEOMETPUS aHOMHBIX 3a3EMJICHHMU, TOJIIIMHA CTCHKH
TpyOBI, TUaMeTp TPYObI, CpeAHEE MEePEXOIHOE COMPOTHBIICHUE W3OJIALNH, YIAEIbHOE COIPOTHUBICHHE MTOYB
BJIONTH TPYOOTIPOBO/IA ¥ BOJIM3H aHOJIOB.

Pa3HI/IHa IIOTCHIIAaJIOB ((pr6a'3eMJ15[» COCTOUT M3 ABYX COCTABJJIAIOIINX — MMO3UTHUBHOI'O NOTCHIIMAJIA

IIOYBbI gDF , KOTOpasd CO3AacTCA SJICKTPUUCCKUM II0JIEM aHOJHBIX 3a3eMJICHMH U HETraTHBHOI'O noreHuuajia

HOBEPXHOCTH TPYOBI (), YTO BO3HUKAET 3a CYET NIPOTEKAaHMs KaTOAHOIO TOKA B10Jb TPYOOIPOBOIA.

QHGKT‘pI/I‘IeCKOG II0JIC B ITIOYBEC, YTO 06pa3013aH0 COCPE€AOTOYCHHBIM B TOYKE AaHOAHBIM 3a3€MJICHUEM
OIMUCBIBACTCH CICAYIOMIUM COOTHOMICHUEM:

o (% y)=(1-p) 27x* +y?. 2.1)

rae ¢r (X, y) — 3HauCHHE MOTCHIIMAJIA TI0YBbI B TOUKE C KOOpAMHATAMH X, Y 3aJaHHbIE OTHOCHUTEIHLHO MeCTa
PACIIONIOKEHUST AaHOJHOTO 3a3eMyIeHus; | — TOK Kpyra «3a3zemiieHue — 1mo4yBa — TpyOay; L — yAeIbHOE CO-

MIPOTUBJICHNE TTOYBBI BOKPYT aHOJIHOTO TTOJISL.
Pacnipeznienienue 3aluTHOrO MOTEHIMAA BJOJIb TPyOOIpOBOIa MPEICTABIECHO CIEIYIOIIUM BBIpake-
HUEM:

¢T(X):_I 'ZBX'eXp('aX) (2.2)

rae ¢T (X) — 3HA4YCHHUEC IMOTCHIIMAJIa TPY6I>I Ha pacCTOAHUHA X OT TOYKM IOJKIKOYCHUS CTaHIIUU KaTO,Z[HOfI

]
samwtsl, Z,, =0.5,/R, -R,, — Bxomoe conpornsnenne tpy6rr, & =+ R, (R, )" — nocrosunoe pacmpo-

CTpaHCHHA TOKa, RT — OPOAOJIBHOC COIMMPOTUBIICHUC pr6BI, RH — NePEXOAHOC COIMMPOTUBIICHUC U30JIALIMOH-

HOTO TIOKPBITHSL.

HUccnenoBanusi, KOTOpbIe POBEJCHBI B IaHHON padoTe HalpaBiIeHbl HA aBTOMATH3aIMIO 3a7a4d o0pa-
OOTKM JJaHHBIX KOPPO3UOHHKIX 00CIEIOBaHH MaruCTPAbHBIX TPYOOIIPOBOJIOB, ONMITUMAIILHOTO YIIPaBICHUS
KaTOJHBIMH yCTAaHOBKAMHU W JIHATHOCTHPOBAHHS KOPPO3HMOHHOTO COCTOSIHHS TPyOOIPOBOJOB, HAa OCHOBE
pa3paboOTKH MaTEeMaTUYECKHX MOJICJICH YIPAaBICHHUSI CHCTEMaMHU MPOTHBOKOPPO3UMOHHOW 3alUThl, METOOB
OTIpE/IETICHUsI MECT TOBPEXKICHHUS W30JSAIHMOHHOTO TOKPBITHS, a TaKXe CO3JaHusS WHQPOPMAIOHHO-
AHATUTUYECKOU MOJENN OPraHU3alOHHO-TEXHOJIOTNYECKOT0 KOMIUIEKCA AIEKTPOXUM3AIUTHIL.

PaccMmoTpum cuctemMy KaTOTHOM 3aIIUTHI, KOTOPAsi COCTOUT U3 MPOTSHKEHHOTO TPYOOIPOBOIa U OTHOU

KaTOJIHOM YCTaHOBKHM, KaTOJHasl KJIeMMa KOTOPOH MOJKIIIOUeHa B Touke X, K TPyOOIpOBOJYy, a aHOAHAsA K
COCPEIOTOYCHHOMY 3a3€MJICHUIO, KOTOPOE PACIIONIOKEHO HA PACCTOSIHUM Y OT BeXU TPYOBbI M CABHHYTHIH Ha

AX OTHOCHTENIBHO X BIOJb BeXH TpyOHI (pHc. 1).

Pa3HuIa MOTEHIHATIOB «TpyOa-3eMiIsi» B JIF000# TOUYKe TpyOOIpoBoia OyIeT pacCYuTaHa CICIYOIIUM
oOpa3zom:

U, (X): Pr (X)_¢3 (X)' (3.1)

nim

l-p
Urs(X)==1-2,, -expl-a- [x—x|)- (3.2)
"~ woopla | KD 2703)(x = X — AX) + y?

JList mpOTsHKEHHBIX aHOHBIX 3a3¢MIICHHH BhIpakeHue (2.1) He MoaXoauT.
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X X, +AX

K

Puc. 1. Cxema pacrekaHus TOKa OT NPOTSAKHOI0 3a3eMJIeHUS

Hcnone3yst 0603HaUeHHS, KOTOPbIE MPUHATHI HAa prC. 1, MOXKHO 3amucats (2.1) i onpeneneHus mo-
TEHI[MaJIa IOYBBI HAJl TPYOOH, KOTOpAast yYUTHIBAST BIMSHUC MPOTHKESHHBIX 3a3E€MIICHUI:

_Lpy (x—a)+4(x—a)’ +y?

(DF(X, y) o (X—b)—i— /—(X—b)z ty?

e | — IIOTHOCTB SNEKTPHYECKOro TOKa, a = X, +AX, b=X, + AX+L,.

(3.3)

JonycTuM, 9TO B CHCTEME KaTOAHOM 3alIUThl TPYOONPOBOAA UCHONB3yeTcs [ CTaHIUI KaTOAHOM 3a-

K
muThl (CK3), KOTOphIe KaTOIHBIMU KJIEMMaMH MOJKIIOYEHBI K TPYOOIIPOBOAY B TOUKaX X; , @ aHOAHBIMHU K

A A A
3a3eMJICHHSIM, KOTOPbIE YCTAHOBIICHBI B TOYKAX ¢ KoopauHatamu X; , Y, ¥ umetor mmmael Li~ . Torna

Pa3HHUIA MOTEHIIHANOB «TpyOa-3eMIsi» B Touke X Haj TpyOONpOBOAOM Gy/IeT PaBHATHCS:
2 A2
)_Zn: li-p In (x—a )+ (x-2a) +y,

Tor L | () el b

, (3.4)

n
K
U, s=—> 125 exp(—oc-‘x—xi
i=1

e a =x", b =x*+L".

Mogens pacrnipeaeneHus 3alIUTHON pa3HUIIbI TIOTCHIIUAIOB «Tpyba-3eMisi» ¢ pa3HbIMU Koddduimen-
TaMH 3aTyXaHHs Ha ydacTkax Mexnay cocequuMu CK3 ucnonb3yeTcs Mpy HAJTMYHK JAHHBIX U3MEPEHUHN pa3-
HUIIBI MOTEHIMATIOB «TPy0a-3eMJIsi» Ha KOHTPOJIBHO-U3MEepUTENbHBIX yHKTax (KUIT).

3amuTHasE pa3HUIla TOTEHIMAJIOB B JII000M Touke yuacTtka Mexay apyms CK3 samuchiBaercs ciie-
JYIOIIIUM 00pa3om:

U(x)=—A-chlex+8)-B,(x)-B,(x),
rae A, - mapameTpbl, KOTOPbIE 3aBUCAT OT PasHMIBI MOTCHUMATOB B TOYKax ApeHaka: a B, B,

(YHKINY BIMSIHUS TPOTSHKEHHBIX aHOHBIX TIOJICH MEepBOi U BTOPOI KaTOHOW YCTaHOBKH.
@yHKIMS BIUSHUSA JIEKTPUUECKOIO OIS POTSHKEHHOTO aHOIHOT'O 3a3€MIICHHSI UIMEET BHIL:

. 2
. | - x—xA+\/(x—xA)Z+( A)
B(x, 1, o x* y* L) = =22 1n y , (3.5)
272" L A A A A 2 A 2
X=X =L +4/Ix—=x" =L +ly
rae | — Tok KaTomHOM yCTaHOBKH; O — yIEIbHOE CONMPOTHBIICHUE MTOYBbI BOJIM3U aHOIHOTO 3a3eMIle-

A o A o A o
HHUA; X — Ha4dajJ0 aHOAHOMU JIMHHUU, L — AJIMHA aHOJHOU JIMHUU! y — paCcCTOAHUEC aHOAHOU JIMHUH OT BEXU

TpyOonpoBoaa.
st omipesieieHns XapakTepa KPUBOUW pacIpeesieHus 3allUTHON Pa3HUIlLl MOTEHITHATIOB Ha YJacTKe
mexay aByms CK3 HeoOX0IMMO BEIITOJIHATH OLCHKY IapamMeTpos o, [, A

HOHYCTI/IM, YTO AaHbl U3MCPCHUSA SaH_II/ITHOﬁ pa3Hulbl MOTCHUIHAJIOB ((TPY6a-3€MJ'IH» B HCKOTOPBIX

toukax mexay CK3; u CK3, — U jH,(j =12,....., n). Torma MOKHO 3aITUCaTh:

UiH:U(Xi)—i_égj’ (3.6)
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u H o
rie U j — PasHHIA MOTCHLHAIIOB, KOTOPasi OblIA U3MEPEHa B | -Oif TOUKe; ) (X j) — TEOPETUIECKOE
3HaYEHHE PA3HHIIBI IOTEHIMANIOB B | -0 Touke; & j — OTKIIOHCHHE W3MEPEHHOT0 3HAYCHHSI Pa3HULIBI IIOTCH-
1IMAJIOB OT TEOPETHYECKON KPUBOH B | -0if TOUKe.

u
. HEOOXOIUMO PEIUTH

Jlns onpesienenus napametpos  «, £, A no usmepennbiM 3Hauenusm U

AOCTYIIHYIO 3aJa9y MUHUMU3ALIUN:

n 2
F,=> U, +8,(x,)+B,(x,)-U(A & B.x)) — min 3.7)
=
3HavyeHne pa3HHLBl MOTEHIUAIOB «TPyOa—3eMiis» B 000N TOYKE AEJICHUS TPYOONpPOBOAA, KOTOPBIA
3amminaercst Heckoibkumu (N) CK3, ecTh nuHelHas Cyneprno3ulys pa3HUIIbl MOTESHIMAIOB, HAJ0KEHHBIX
Bcemu CK3, u, cienoBarenpHo, OyeT CpaBeAsIMBO CIEAYIOIIee ypaBHEHHE:
- A=y, (3.8)
TZie I/ — BEKTOp 3HAYCHUI pa3HUIIBI MOTEHIMATIOB «TpyOa-3eMis» B Toukax noaxmouenus CK3, z —
i
CUMMETpUYHAS (n X n) MaTpuLa K03 (HUINMEHTOB, 3JIEMEHTHI KOTOPOH, Zi; = eXp Z 0{k|k
k=L

Koaddurment 3aBucuMocT COOCTBEHHOM pasHULB oTeHIManoB A, ot Toka I -oit CK3 usobpaxa-
eTCsI CIeYIONHM 00pa3oM:

R =A1i", (3.9)

1 1

rae |, —3Hauenue Toka i -oit CK3.

Bekroper R, A, o gBnsiOTCA pelIeHHAMHU 3aAaddl MICHTU(GUKAIMK MapaMeTPOB MaTeMaTHUECKOU
MOJIEJI ¥ MCIIOJIB3YIOTCS B pacuyeTe 3HAUYCHUN Pa3HUIBI HOTCHIUANIOB «TPyOa-3eMyIsh» AJs 3aAaHHBIX UCXO-
HbIX TOKOB CK3.

IIpu n3menenuu Toka i-oit CK3 Ha Al u3sMeHenue 3anuTHOM pa3HULIBI IOTEHIIMAJIOB B TOUKE JIpEHA-
xa nanHoit CK3 Oyzner paBHATHCA:

AL =Al; -R.. (3.10)

V3MeHeHne pasHMILI OTEHIMAIOB B JIFOOOH TOYKE ra30NpoBOja HA MHTEPBAIE MEXIY | U (i —l—l)
CK3 Beruucnsercs cieyonmm oopazom:

AU (X)=-AA, -exp (-, X)— B(X,Al oy ) (3.11)
rae X-— paccrosuue ot I -0it CK3 k pacueTHOMN TOUKe.

V3MeHeHne pasHULIBI IOTEHIIMANIOB B JTIO00H TOYKE Ta30MpoBo/ia Ha MHTEPBAIE MEXY | 1 (i —1) CK3
COOTBETCTBEHHO:

AU(x)=—-A4, -exp(— e, X)— B(Ii —%,AlL,p,x2y, LiA). (3.12)

V3meHeHne pa3sHMIBI TOTEHLIHAIOB B JIIO00OH TOUKE MEXIy P U (p —1) CK3 y4acTka MOXKHO 3aIHu-

caTh CIeAYIOIIMMHU BbIPAXKEHUSIMU:

-1

AU(x, ) =A% -ep| a,x, + S eyl [Wp>i, (3.13)
k=i
i-1

AU(xp):—Aﬂ,,-exp ap(lp—xp)+ ZozkIk vV p<i-1, (3.14)
k=p+1

rae X,— paccrosiaue or P -oit CK3 k pacuerHoii Touke.

[Mpumensist popmynst (3.10-3.14) MOXKHO paccUUTaTh 3HAUCHHS PA3HUIILI TOTEHIMAIOB B 000 TO4-
Ke yJacTka TpyOOIpoBo/ia MPU H3MEHEHUN 3HAYCHUS BBIXOIHOTO ToKa Ha moooi CK3.

B nuckpeTHOR MOjeNn pachpe/esieHus] Pa3HMIIbI TIOTSHIIMAIOB «TpyOa-3eMisy i WACHTU(UKALUN
MapaMeTpPoOB HCIOJB3YIOTCS JaHHBIC W3MEPEHUH IPOJIOJIBHOIO MEPEMEHHOIO TOKA, CO3JaHHOTO MPOOHBIM
TeHEepaTOPOM, KOTOPBIH MOJKITIOYAeTCS K CUCTEME «TpyOa-3eMiish» B 33/IaHHOU TOYKE TPyOOIPOBOIA.

W3onupoBaHHbI TOA3EMHBIA TPYOOIIPOBOMA, KOTOPBIM 3aIIMINACTCS CTAHIUAMH KaTOJXHON 3alluThI
MOXKHO TIPEICTABUTH CISAYIONICH SKBUBAJICHTHON IICKTPUUIECKOHN cxemoit (puc. 2).
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Puc. 2. DxBuBajieHTHAS JJIEKTPUIECCKadA CXeMa MOA3€EMHOI0 U30JIMPOBAHHOI'O prﬁOHPOBOHa, KOTOprﬁ
3alIMIIACTCH TPEeMs CK3 (5 — IIar TMCKpeTu3ainvuu BA0J1b prﬁOHpOBOIIa, r— nmpoaoJIbHOE CONMPOTUBJ/ICHHUE

Tpyon1, J j — MepexoHas NPOBOAUMOCTDL H30JIAIHH B j -oii Touxe, E — | -1 CK3)

[IpononsHOE conpoTHBIEHNE TPYOOIPOBOA BRIYUCISETCS CISIYIOIINM 00pa3oM:

1
r=5-0(z(D/2) - n(Dj2-t)) (3.15)
rae ) — ynenbHoOe dyeKTprueckoe conporusienne cramd (Om/m); D — numamerp tpyGomnpoBosa mo

BHeIHeH oOpasytomield; t — TonmmHa CTeHKH TPYOBI.
[ycts -1 CK3 yyacTka MMeeT MOJKIIOUCHHE K TpyOONIpoBoay B KoopauHate X; =S,-0 , e S, Ha-

R i
TypansHOe uncno. Toraa BXOAHAst MPOBOJUMOCTh IpaBoro mieva 3ammtel G, mms 1-oit CK3 Oyzer BbI-
YUCIIATHCS TI0 ClIeAyromei popmye:

G (k)=g, +1/(r + [GiR +(k +1)}1), . Grn)=g9,; (3.16)
JJIA JICBOI'O IIJI€Ya 3alllUThl Gi - COOTBETCTBCHHO:
G (k)=g, +1/(r+[GiL(k—1)r), (k=1,....s,-1), G,"(0)=g,; (3.17)

rme k — HOMED UTeparuu, Nl — YuciIo ToOUueK TUCKPETU3AIINH.
OO0mas BXOHAas MPOBOJAUMOCTD JICBOT'O U MpaBoro rmieda 3ammutbl CK3 OyneT paBHAThCS:

G =G +G" (3.18)
[IycTh 3anaHHBII TOK i -oit CK3 oyner | . Torma Tok B paBoM IUICUE 3aIUTHI COCTABUT:
1F=1,67(G +6F ) (3.19)
B JIEBOM COOTBETCTBEHHO:
1t =166 +67)". (3.20)
[Norennwman B Touke noakiroueHas CK3 ob6o3nauaercs kak
Wi:|i<GiL+GiR)7l' (3.21)

Pasnuua noTeHIManos ¢; , TOK BIOIL TPyObl @; M TOK, KOTOpBIH CTEKaeT uepe3 U3ONALMIO 77; B
HOYBY, BO BCEX TOYKaX crpasa oT | -0ii CK3 BBIUUCIIAIOTCS COrIacHO GopMyIr:
Qi =0i,—0;,r n,=9;9;; 0,=0,,-1n,; (3.22)
. R.
(j =S5, +1,...,n), o=y, 6=1",;
CJIeBa COOTBETCTBEHHO:
4 :§0j+1_9j+1r; ni =9;9;, 0] =0j+1_77j; (3.23)
. L
(j=s-1...0), @, =y,, 6,=1".
Takum o0pa3omM, eciii CyIIeCTBYET y4acTOK TPyOompoBoaa, koToperi 3amummaercs m CK3 ¢ mcxon-

HbIMHM TOKamH i, TO, nCmonb3yst 5TH (HOPMYJIbI PACCUNTHIBAEM PA3HHUILY MOTCHLMAIOB «TPpyba-3eMisd @

ans kaxaoi CK3 ornensHo. YuutsiBas BiusiHue TokoB Bcex CK3 Ha nmoreHnman @ (X), a TaK)Ke BIIUSIHUE
AHOJIHBIX ITOJIEH, OOMIMI TIOTEHIMAN Ha TPYOe B j-0if TOUKE AUCKPETH3AIMU C KOOPAWHATONH X = j-O ompe-
JIEJISETCS CIIEAYIOUIIM 00pa3oMm:
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U, =Zm:¢i,j—zm: Ii.pA In <j'5_XiA)+\/(j'5_XiA)2+(yiA)2 (3.24)
B <2 (j'5_XiA_LiA)+\/(j'§_XiA_LiA)2 +(yiA)2

A
rae m — konudectBo CK3 Ha ydacTke; X; — IpoJoJibHAs KOOPJHHATA PACIIOIOKEHUS aHOJHOTO MO

L A - A
i-oit CK3; V." — paccrosuue ot anoanoro nous i-oil CK3 k tpy6onposony; Li" — nporsbkennocts anomuoro

nosst i-oit CK3; j — HoMep Touku Ha Tpyoe.

MeTo/ AHAarHOCTHKU COCTOSHHS M30JSIHOHHOTO TIOKPBITHS TPYOONPOBOa HUCIONB3YET JaHHBIE W3-
MEPEHHUS Pa3HMIBI TIOTEHIHAIOB «TPyDa-3eMIIs» U TONEPEYHOr0 IpaJreHTa MOTEHIMATIOB «3eMJIS-3EMIIS,
4TO OBLIM TOJIyYEHBI B UTOTE MPOBEJCHUS KOMIUIEKCHBIX KOPPO3HOHHBIX 0OCIIEIOBAHMIA ydacTKa TPyOOoIpo-
Boza. OH OCHOBAH Ha UCCIICJOBAHUH TTAPAMETPOB BOPOHKHU HATIPSHKEHHS BOJIM3H TOBPEKICHHS.

ITycTh ecTh M3MEPEHHUS Pa3HUILIBI TIOTEHIMAIOB «Tpy0Oa-3eMIIsi» B TOYKAaX BOJIHM3M MOBPEXIEHUs. Ma-
TEeMaTH4YeCKash MOCTAHOBKA 3a/1a4l CBOJMTCS K ONPEIEICHHUIO TAKMX TapaMeTPOB 3JEKTPUIECKOTO OIS, KO-
TOpbIe OBl MUHUMH3HPOBAIM CYMMapHYIO KBaJIPATHYHYIO Pa3sHUILy TEOPETHIECKUX U M3MEPEHHbIX 3HAUCHUI

INOTCHIHAaJIa:
2

F=Y|U(x)-- 1P (x —a)+ylx —af +h* | S min, (3.25)

“27lb-2) | (5, —b)+ylx, Y <1

rJe 7 — KOJMYECTBO M3MEpeHuii BOMM3M BopoHkH; U (Xi) — TEopeTHYecKas pa3HULA MTOTEHIHAJIOB

«TpyOa-3emisi» Oe3 ydera BOPOHKH; g, b — koopuHaThl Havana W KOHIIA MPOTSHKEHHOTO MOBpeXIeHus; h —
riyOuHa 3aKiiaibiBaHus TpyOsL, a @, b, h, 77— HeusBecTHBIC MapameTpsl.

st onpenesnieHus: mapaMeTpoB BOPOHOK HAIPSHKEHUS HEOOXOAMMO UMeTh MH(popMaIuio 00 uX MpH-
OJM3UTENHPHOM PACIIONIOXKEHHUH, TIOTOMY, YTO BhIpakeHHe (3.25) CcrpaBeIMBO TOJIBKO ISl MECT C TIOBPEX-
JIEHHOW U30JISIIIUEN, T/I€ €CTh CTEKAHUE TOKA B IOYBY.

1
MecTa MOBPCKACHUA N30JIHUU XaPAaKTCPUIYIOTCA BBICOKMM YPOBHEM IMOINICPEYHOIO I'paiuCHTA U 3.3

. . 1 .
. ITycts 3aman HekoTOPBIN MakcHMaibHbIi mopor U . = 11 N3MEpeHHBIX 3HAYCHHIl ONEPEYHOro rpau-
€HTa, IPEBBIIIEHIE KOTOPOro CBUIETEILCTBYET O HATMUMH CTEKaHUA TOKa uyepe3 AedekT B mouBy. OTOpocum

o 1 max
3HAUCHHE M3MEPEHHOI PasHUIIBI MOTCHIUANOB «TpyOa-3eMisi» B Toukax, rue U, ;- > U, n 0003Ha-

AaAHOM.

9YUM HX U3_3 . Takum 06pa30M MbI BBIIIOJIHUIN OYHUCTKY JaHHBIX H3M€peHI/II>'I OT BJIMSIHHS BOPOHOK.

YacTh CTaTUCTUYECKUX JTAHHBIX, KOTOPBIE YTEPsHbI, OyIyT HCHONb30BaThCA JUIsl ONPEACICHUS TaKUX 3HaUe-
HHI TTapaMeTpoB &, [3, ¥, KOTOpBIE ObI yIOBIETBOPSIIH BHIPAKEHHIO!

2
m

B(',—A,p,-A,a,-A,b,-A,y,—A,xi)—U”m(i) —min, (3.26)
=1

n
F=>|y-ch(a-x+B)+
i=1 j
TJIe M — KOJMYECTBO MPOTSHKEHHBIX aHOIHBIX IOJIEH, KOTOPBIE OKA3bIBAIOT BIUSHUE; 71 — YUCIIO U3Me-
peHui Ui”, B—hyHKIMsI BIUSHASA |-TO MPOTSHKEHHOTO aHOAHOTO TIOJISl HA PACIpeeSiCHHe Pa3HHIbI TTOTEH-
HaIoB «Tpyba-semis» (3.5).
HewsBectabiMu napamerpamu ¢yHkimonana (3.26) oyayr o, S, 7, | jA . IIpu 3TOM NOMKHO BBINOJ-

HSTBCS YCIIOBHE:!
A
M1l 4l (3.27)

rmue Im1 o — TOKM CTaHIMWA KaTOJHOM 3al[UThI, KOTOPhIE OTPAHUYMBAIOT YYACTOK.

CK3,

A
ITocne ompenenenust mapameTpoB o, [, 7, Ij , W3MEpPEHHBIC 3HAYCHUS Pa3HHIIBI MOTCHIIMAIOB

. U
«Tpy6a-3eMiish» pasOUBAKOTCA Ha IPpyNnbl. B kaxmol rpynne conepkarcs snadenus, U * r-3(), koTopsie oT-

anom. o
BCYAKOT aHOMAJIbHBIM T'paJiuCHTaM, U3_3 , KOTOPBIC UAYT IMOAPAN. Z[aHHLIG rpynnbl UISMEPECHUN OTBCHA-
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0T POTSHKEHHBIM TTOBPEXACHUAM H30JSIHMH. [ onipeiesieHns mapaMeTpoB MOBPEXKIECHUS B K -0 TPyIIe

HCO6XO,Z[I/IMO HANTU TaKue 3HA4YCHU, ak y bk » 1y KOTOpBIC OBl YAOBJICTBOPSAJIN BBIPAKCHUIO!
2

G, = Zk:(u (a,ﬁ,y,i,xi)—AU ® (@, b, 7,0, % ) —U 7 rai) ) — min, (3.28)
i=py
rue
U(a,,b’,;/,i,xi)=7-ch(a-xi +ﬂ)+iB(ljA,ij,ajA,bjA,yjA,Xi); (3.29)
=L
AU®(a,b,7,h,x)="L%In (x-a)+(x-a)’ +h* | (3.30)

27| (x=b)++/(x—b) +h?

Pk, Sk — UHAEKCHI IEPBOr0 U MOCIEAHETO U3MEPEHHUH B K-0i rpymIie.

Jlanee mpoBeAeH aHAIW3 CYILECTBYIOIIMX METOJOB KOPPO3HOHHBIX OOCIEIOBAHMI MarucTpajabHbBIX
TpYOOTIIPOBO/IOB C LIENBIO OLEHKH JOMYCKAeMBbIX MOTPEIIHOCTEH U UX XapaKTEepUCTUK. Pe3ynbTaTel 3THX UC-
ClIeIOBaHHUK OBUIM HMCIONB30BAHBI JJIsl yYeTa XapaKTepUCTUK MOTPEHIHOCTE TpU pa3paboTKe anropuTMOB
UACHTHU(PHUKALNY TapaMETPOB MAaTEeMaTHUECKUX MOJENIEH pacipeaeeHus 3alUTHOW pa3HHULIbl HOTCHIUAIOB
«Tpy0a-3emis».

PazpaboraHbl cnenyromye pacdeTHbIE anroOpuTMBL: 1) ompeeneHne ONTHMAIBHBIX PEKUMOB pabOTHI
CPEACTB IIEKTPOXUM3AIIUTHl Ha y4acTKe TPyOONpOBOAa, 2) ompeleseHHe MECT U Pa3MEpOB HOBPEKACHUS
W30JSIMOHHOTO TOKPBITHS Ha OCHOBE JAHHBIX M3MEPEHUI pasHULBl MOTEHIHAIOB «TpyOa-3eMys» M Iore-
PEYHBIX TPAJMEHTOB MOTEHIUAIOB «3eMJIA-3EMILSD».

Hanee onpenenena ¢pyHKUMOHAIBHASI CTPYKTYPa CUCTEMBI YIIPaBICHUS IPOTHBOKOPPO3UOHHON 3aIlH-
Thl MarucTPaJIbHBIX TPyOONpoBon0B. DYHKIMM OPraHM3aLMOHHO-TEXHOJIOIMYECKOIO KOMIUIEKCA pa3aeis-
I0TCSl HAa WH(POPMAILMOHHBIE W yIpaBisiionre. B cocTaB cUCTEMBl BXOIAT ClEAyIOmIre WHPOPMALMOHHBIE
¢bynkuuu: 1) cOop, coxpaHeHue U oToOpakeHHe MH(QOpMAIMK, KOTOpask MOJIydaeTcsi BO BPEMsI IIPOBEACHUSI
CE30HHBIX U KOMIIJIEKCHBIX KOPPO3UOHHBIX 00C/Ie0BaHNH; 2) HAeHTU(UKALMS TapaMeTPoB MoJelnell ynpas-
JICHHsI KaTOAHBIMU YCTaHOBKaMH; 3) ONpeAesICHHE MECT MOBPEXKICHUS H30JALUN U TUATHOCTHKH KOPPO3H-
OHHOT'O COCTOSIHUSI TpyOorpoBoja; 4) onpenelcHUe MoKa3areneidl TEXHUUECKOTO COCTOSIHUSI CPE/ICTB DIIEK-
TPOXHMM3AIIUTHL; 5) ONpelesieHHe ONTUMAIBHBIX PEKUMOB paOOThl YCTAHOBOK KaTOXHOW 3amuThl; 6) dop-
MHUPOBAHUE OTUYETHBIX TOKYMEHTOB, KOTOPBIE MCIOJB3YIOTCS ISl IPUHATHUS PELICHUH U BBIPAaOOTKU YIpaB-
JIAIOIINX BJIASIHUM.

CucteMa Taxke UMEET Cliefylonie ynpasisonue GyHkuun: 1) GopMrUpoBaHue IUIAHOB MPOBEACHUS
KaIllUTaJIbHBIX PEMOHTOB TPyOOnpoBoaa; 2) GopMUpOBaHKE MJIAHOB KAalTUTAIbHBIX PEMOHTOB YCTAaHOBOK Ka-
TOJTHOM 3aIUTHI; 3) PErYIISLUs PEKUMOB Pa0OThI KATOJHBIX YCTaHOBOK.

st peanu3anyu BbIICHA3BaHHBIX (YHKIHMH M 3aj1a4 Obla paspaboraHa MH(QOpMAIMOHHAS MOJIENb
WHTETPUPOBAHHOM 0a3bl AaHHBIX, B OCHOBY KOTOPOIl HOJOXKeHa rpadoaHaUTHIECKas MOAEb I'a30TpaHC-
MOPTHOM CHUCTEMBI, a TaKKe 00BEKTHO-OPUEHTUPOBAHHBIA MacIITAOMPyEMBbIN KIacCU(PHUKATOP TEXHOIOTHYe-
CKOT'0 000PYI0BaHUSI.

Ha ocHoBe pa3pa®oTaHHBIX MoOJeneil U METOAOB CO3JaHa MH(POPMALMOHHAS TEXHOJOTHS, KOTOpas
npeaHa3HadeHa AJIs aBTOMaTH3alul MHQOPMAMOHHBIX ()YHKLIMI U COCTOUT U3 ISITH OCHOBHBIX IIPOrpaMM-
HBIX MOJyJel: 1) macnopTuzalys u mapaMeTpusanusi 00beKToB; 2) cOop, HAKOIUIEHHe U 0TOOpaKeHUe JaH-
HBIX M3MEPEHUH; 3) TMarHOCTHKA U30JISIIIUOHHOTO TIOKPBITHS TPYOOIPOBOJIOB; 4) ONTUMH3AIIUS paOOTHI CHC-
TEM KaTOJHOMW 3alIMTHI; 5) yrpaBieHHe JaHHBIMHU pacupeselieHnss 1 oOMeHa WHQOopMausIMu MEXIy opra-
HU3AIIHOHHBIMU YPOBHIMH.

B pabote mpuBeneHsl TeopeTnyeckue 00OOIIEHUS M HOBBIE PEIIEHUS 3aJIa4H YCOBEPIIEHCTBOBAHUS
CHCTEMBI OpraHU3alMOHHO-TEXHOJIOIHYECKOro ynpasieHusa X3, 3a c4éT pa3paOdOTKH MaTeMaTHYECKUX MO-
neneil 1 THPOPMAIIMOHHOM TEXHOJIOTHH YIIPaBIeHUS OpraHU3aMOHHO-TEXHOJIOTHYECKUM KOMITJIEKCOM IIPO-
THBOKOPPO3HOHHOM 3aIUThl MarUCTPaIbHBIX TPyOOIpoBo10B. [Iiisi pelneHus 3Toi 3a1aun Obutn pa3padora-
Hbl MaTEMaTHUYECKHE MOJIENN PACTIPENEIECHNS WIEKTPUUECKHUX TOJNEH BJIOJb MOJSPHU30BAHHOTO MOA3EMHOIO
TpyOONIpOBOAa, a TAK)KE METOJ ONTHUMHU3AIMN PEXKUMOB Pa0OTHl KATOAHBIX YCTAHOBOK M METOJI BBISBICHUS
YYacTKOB C MOBPEKIACHHON u3osnueil. Pazpaborana nHpopMannoHHas TEXHOIOTHS aBTOMATH3UPOBAHHOTO
yIpaBJIeHHsI, KOTOpasi TIpeIHA3HaYeHA JUIs PEUICHUs 3a/1a4 MOBBIIEHHUs dYP(EKTHBHOCTH (HYHKIIMOHATLHON
OpPraHHU3aLMOHHO-TEXHOJIOTMUYECKON CHCTEMBI YIIPaBIECHU NPOTUBOKOPPO3MOHHON 3amuThl. B X0ae ucce-
JIOBaHUA JOCTUTHYTHI CIEAYIOIINE PE3YIbTATHI:
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1. TIpoBeneH aHaNM3 OPraHU3aLMOHHO-TEXHOJIOTHYECKOTO KOMIIIEKCA CUCTEMBI IPOTHBOKOPPO3UOH-
HOH 3aIlIMTHl MAaruCTPaJIbHBIX TPYyOOIPOBOIOB M 000CHOBaHA HEOOXOIMMOCTH CO3JaHUS MH(POPMAINOHHOM
TEXHOJIOTMHM aBTOMAaTH3UPOBAaHHOTO YIPABIEHMs CHCTEMaMH KaToaHOW mosspuzauuu. llpoananusnpoBaHsl
CYIIECTBYIOIIME MaTeMaTHYECKHE MOJENIN pPAaclpeAeiCHUs] 3allUTHOM pa3HUIBl TOTCHLUHUAIOB «TpyOa-
3eMJISD» U OOHAPYKEHbI UX HEIOCTATKH U1 MPAKTHUECKOT'0 IIPUMEHEHHUS.

2. Pa3zpaborana MaremaTrndeckas MOAEIb PACHPEAETICHUS 3alUTHON Pa3HUIBI IOTEHINAJIOB «Tpy0a-
3eMJISD» C YYETOM BIUSIHUS MIPOTSDKEHHBIX aHOAHBIX 3a3€MIJICHUH M MMOCTOSIHHBIM KO3(pPHULIMEHTOM yracaHus,
KOTOpasi MO3BOJISIECT ONPEIEIUTh PA3HUILY MOTCHIMAIOB B 33JaHHON TOYKE PACYETHOTO YYaCTKa B yCIOBHAX
OTCYTCTBHS AAaHHBIX CE30HHBIX MJIM KOMIUIEKCHBIX 0OcienoBaHuil Tpybonposoza. Llerecoobpa3zHo ncmons-
30BaTh €€ MpH pelIeHUN 3a7a4l YIpaBIeHHUs peKUMaMu paOdOThl KATOAHBIX YCTaHOBOK, KOTOPBIE 3AIIUIIAIOT
TpYOOTIPOBOABI C HE3HAYUTENHLHBIM CPOKOM IKCILTyaTallil ¥ PAaBHOMEPHBIM paclpeieiieHueM MOBPEXICHUI
W30JIALHAN 110 JJINHE.

3. Pa3paboTana MaTeMaTH4ecKasi MOJICNb PacHpeAeiICHUs 3alUTHON Pa3HUIIBI MTOTEHINAIIOB «Tpy0a-
3eMJIS» C YYETOM BIUSHMS MPOTSHKEHHBIX aHOTHBIX 3a36MJICHUH U pa3HBIMU KO3 (DUIIMEeHTaMU yracaHusi Ha
y4acTKax MEXIYy COCEAHUMH KaTOAHBIMU yCTaHOBKaMH. MoJieslb NCIIONIb3YETCsl B MaTEMaTHUECKOM olecrie-
YEHWH KOMIUIEKCA 3a/1a4 PETYJISLUN TOKOB KaTOJHBIX YCTAHOBOK B YCIOBHAX HEM3BECTHOCTH HE3HAUHUTENb-
HBbIX 00BEMOB U3MEPECHUI Ha Tpacce.

4. PazpaboTana 1uckpeTHas MaTeMaTHYECKasi MOAEIb paclpeaesiCH s 3alUTHON Pa3HULbI TOTEHIINA-
JIOB «Tpy0a-3eMiIs» C HEPaBHOMEPHBIM IEPEXOIHBIM CONPOTUBICHHEM «TPyOa-u30IALUSI-TPYHT» B y37ax
JTUCKPETU3aluu U y4€TOM TeOMETpPHM aHOAHBIX 3a3eMileHHuH. Mozenp MCHOIb3yeTcs B MaTeMaTHUYEeCKOM
o0ecrieyeHn KOMIUIEKCa 3a/1a4 PEeryJIsUid TOKOB KAaTOAHBIX YCTAHOBOK NMPH HAIMYHUW AaHHBIX KOMIUIEKC-
HBIX KOPPO3HOHHBIX 00CTIeN0BaHII TPyOOIIPOBOIa OECKOHTAKTHBIM METOOM.

5. Pa3paboTaH MeToJl OnpeAeIcHNs] ONTHMANBHBIX PEXUMOB pabOThl CPEACTB AIEKTPOXUM3ALIHUTHI, C
MIOMOIIIbI0 KOTOPOW OIpeJesiIeTCss BEKTOP ONTHMAIbHBIX BXOAHBIX TOKOB KaTOAHBIX YCTAHOBOK, a TaKXe,
IIpU HEOOXOIUMOCTH, BBIPAOATHIBAIOTCS PEKOMEHIALNH, 110 PEKOHCTPYKIIMU CHCTEMBI IPOTUBOKOPPO3HUOH-
HOM 3allUTHI C 1eJIbI0 NOBBIEHUS 3QdeKTUBHOCTU €€ padoThl. [103BOIsIET CHU3UTE pacXobl AIEKTPOIHEP-
MM Ha KaTOJHYIO MOJSPHU3ALNIO, 32 CUET aBTOMAaTU3MPOBAHHOTO PELIeHUs 3a/1ad ONTHUMAaIbHON peryisiiuu
TOKOB KaTOJHBIX YCTaHOBOK, TNTAHUPOBAHHsI CBOCBPEMEHHOHN 3aMEHBI aHOAHBIX 3a3eMJICHHH, BO30OHOBIICHHUS
W30JISIIUH TPYOBI, BOCCTAHOBJICHHUS IOTIOJIHUTEIBHBIX KATOIHBIX CTAHLIUHI, WK IPOTEKTOPOB.

6. YcoBeplIeHCTBOBaHA (YHKIMOHAIBHAs CTPYKTypa CHUCTEMBI YIPAaBICHUS OPraHU3allMOHHO-
TEXHOJIOTHYECKIUM KOMILIEKCOM MPOTHBOKOPPO3MOHHON 3allIUThI MATUCTPAILHBIX TPYOONPOBOIOB; pazpabo-
TaHa rpadoaHaIUTHYECKass MOJENb Ia30TPAHCIIOPTHOM CUCTEMbI U OOBEKTHO-OPUEHTOBAHbIM MacIITaOHBIN
KJIaCCU(UKATOP TEXHOJIOTHYECKOT0 000pyI0BaHuUs, KOTOpOE ObUIO MCIIOIB30BAHO NPU CO3AaHUM HH(OpMa-
IIUOHHON MOJIENM MHTETPUPOBAHHOM 0a3bl JIAHHBIX aBTOMATH3MPOBAHHOW CHCTEMBI YNPaBICHHS 3aIIUTON
TpyOOIPOBOAOB OT KOPPO3HHU.

7. IlpoBeneHsl ucciie1oBaHus aJIeKBaTHOCTH pa3padOTaHHBIX MATEMATUYECKUX MOJENEH.
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CPABHUTEJIbHBIN AHAJIN3 METOJ0OB
PACITO3HABAHUA OBPA30B

AHHoTanusl. B 1aHHO# cTaThe paccMaTPUBAIOTCS OCHOBHBIC METOIbI, HCIIONB3yEMbIC ISl PELICHHS 3a/1a4, CBsI-
3aHHBIX C pacro3HaBaHHeM 00pa3oM. JIjisi KaI0ro U3 METOJ0B KPATKO OIHCHIBACTCS aarOPUTM pabGoThI.
B koHIIe MPUBOJATCS OOIIKE BBHIBOABI B BHAC TaOJIHIBI C JOCTOMHCTBAMU M HEIOCTATKAMH PACCMAaTpH-
BacMBIX METO/IOB.

KiroueBsble ciioBa: pacrozHaBaHHe 00pa3oB, METOABI paclio3HaBaHHs 0Opa3oB, paclo3HaBaHUE, aHAIH3 METO-
JIOB.

Ha naHHBIF MOMEHT pacrio3HaBaHHE 0Opa30B — OJHO M3 BOKHEHINIMX HAIIPaBJICHUH B MH(OpMATHKE.
3a mocneaHne TOJBl OHO HANLIO BCE OOJIbIIEC MPUMEHEHHH B PA3MUYHBIX 00J1aCTSIX, YIPOCTHIIO B3aUMO/ICH-
CTBHE YeJIOBEKA C TEXHOJIOTHAMH, CO34aET MPEANOCHUIKN I IPUMEHECHUS PA3INUHBIX CHCTEM MCKYCCTBEH-
HOTO MHTEJJICKTA.

AKTHUBHOE HCIIOJIb30BaHUE METOIOB PACIIO3HABAHMS HCIIONB3YETCs B TAKUX 3a/1a4ax Kak:

—pacro3HaBaHUE TEKCTa;

—pacro3HaBaHue 00pa30B U 0OBEKTOB;

—pacro3HaBaHHe JIHL, ONOMETPHUYECKHIX JTAHHBIX;

—pacro3HaBaHUE ronoca U T.J.

CymiecTByeT MHOXKECTBO Pa3IMYHbIX aJTOPUTMOB M METOMOB, UX CIIEKTP IIPUMEHEHHUSI OYEHb LIUPOK
[1, 2]. I3 HUX MOXKHO BBIJCTUTD CIACAYIOLINE OCHOBHBIC METO/IbI PACIIO3HABAHMS:

—METO/Ibl, OCHOBAHHBIE Ha CPABHEHUU C ATAJIOHOM;

—TPU3HAKOBBIE METOJIBI paCcIO3HABAHUS,

—KOHTYpHBIE METO/Ibl PACTIO3HABAHHS;

—CTPYKTYpHBIE METOJIbI PACTIO3HABAHNS,

—METO/Ibl, OCHOBaHHBIE Ha MCIIOJb30BAHUN HEHPOHHBIX CETE;

—METO/Ibl, OCHOBaHHbIE Ha Mepedope.

Memoovl pacho3naganus Ha OCHOGe CPAGHEHUSL C IMATOHOM.

OTalloH — yCpeHEHHBIN M0 00yJaroleil BEIOOpKE a0CTPaKTHBIA 00BEKT. AOCTPaKTHBIN, TOTOMY YTO
00bekT He coBnaaaeT Ha 100% c kakuM-Tn00 00BEKTOM M3 BBIOOPKH, HO cOOMpaeT B cede X 00IIne YepTh
W XapaKTEePUCTHKH.

JlaHHBIN METO MMEEeT CBOM TUTIOCHI M MUHYCHI. C OJJHOM CTOPOHBI, JUIS paclio3HaBaHusi 00pa3oB Jl0c-
TATOYHO XPAHEHUS JHIIb YacTH BbIOOpKHU. Taxke JaHHBIE METOIBI MMEIOT HU3KUE TPEOOBAHMS K BBIYHMCIIH-
TeNbHBIM MOIIHOCTSAM. C Ipyroil CTOpOHBI, €ClIM paclio3HaBaHUE CUUTAETCS] TOJBKO TOr[a, KOTAa MEXIy
BHEIIHUM OOBEKTOM U €ro 3TaJOHOM UMEETCS MIOJHOE COOTBETCTBHUE, TO JaXKe MPH HE3HAYUTEIILHOM Pacxo-
XKJICHUH OMO3HaHMs He Mpou3oiAET. IloaToMy HCIonb30BaHME TAaHHOTO METOJa BBIHY)KIAeT (JOPMHUPOBATH
MHOECTBO Pa3JIUYHBIX STaJIOHOB, COOTBETCTBYIOIIMX KAXXJOMY 00pa3y, KOTOPBI Mbl XOTUM pacro3HaTh.

IIpu3snaxoevie Memoovl pacno3sHa8aAHUAL.

JlaHHBIE METOJIbI OCHOBAaHBI Ha BBICJICHUH OONIMX NMPHU3HAKOB 00BEKTa. M3 HUX BBIJENSIOTCS J[BE
TPYIIIBL

OOuue npu3HaKy: MPU3HAKY, HE3aBUCUMBIE OT (JOPMBI, TAKME KaK LIBET, TEKCTYpa, popma. Tarxke oHn
MOTYT OBITh pa3JIeNICHbI Ha JIBE MOATPYIIITHL:

—IPU3HAKN MTUKCEIBHOTO YPOBHS: BBIAENSIEMBIE B KaXJIOM IHUKCEJIe MPU3HAKHM, TAKWE KaK LIBET WIN
MOJIOXKEHNE;

—JIOKaJbHBIE MIPU3HAKU: BBIYMCIISIEMbIE B HEKOTOPOM OKHE WJIM OTPaHWYEHHOH 00JIacTH n300paXKeHus
MPU3HAKY;

—TI00aNIbHBIE IPU3HAKH: BBIYHCISIEMbIE TIO BCEMY N300pa)KEHHIO B 11€JI0M IPU3HAKH.
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IIpenmerHO-3aBUCHMBIE IPU3HAKK: [IPU3HAKHU, 3aBUCUMbIE OT ()OPMBI, HAIIPUMED, XapaKTEPU3YIOILIUE
JMLA JI0JEeH, OTIIeYaTKy NajibLeB U T. A. DTU NPU3HAKU (HOPMHUPYIOTCS Ha OCHOBE OOLIMX IPU3HAKOB JIS
KOHKPETHOH MpeaMeTHON 00JIacTH.

[ImrocomM maHHOTO MeETOJa SIBJISETCS CTATUYHOCTh K MaclmTaldy oOBeKTa M €ro MpOCTPAHCTBEHHOMY
PAacIONIOKECHHIO, OHAKO, IPUMEHHUTEIBHO K 33/1a4€ Paclo3HaBaHUs O0BEKTa Takas CTATUYHOCTh MIPAaKTHUYE-
CKHU He TpeOyeTcs.

K HenocTatkaM JaHHOTO METOJa CIeNyeT OTHECTH JIOCTATOYHO OOJBIIYI0 TPYJOEMKOCTh OATOTOBKH
CHCTEMBI IIPU3HAKOB M HEBBICOKYIO TOYHOCTh PacIIO3HABAHUS.

Konmypuwie memoowr pacnosuasanusi.

KoHTypHBII aHann3 MO3BOJISIET ONMUCHIBATH, XPAHUTh, CPAaBHUBATh M PACHO3HABATh OOBEKTHI, Mpea-
CTaBJICHHBbIC B BW/IC BHEIIHHX OYEPTaHUI — KOHTYpoB. KOHTyp — rpanuma oObeKTa, COBOKYITHOCTb MUKCE-
nel, otaensronx 00beKT oT (oHa. [Ipeamonaraercs, 9To0 KOHTYP COIEPKUT BCIO HEOOXOIUMYIO HH(pOpMa-
uuio o popme oObekTa. BHyTpeHHEee mpocTpaHCTBO 00bEKTa HAa M300paKEHNH HE YYUTHIBAeTCS. DTO Orpa-
HUYMBaeT 001acTh MPUMEHUMOCTH AITOPHUTMOB KOHTYPHOT'O aHajK3a, HO PaCCMOTPEHHUE TOJIBKO KOHTYpPOB
MO3BOJISIET MEPEUTH OT ABYMEPHOI'O NMPOCTPAHCTBA M300pa’keHUs K MPOCTPAHCTBY KOHTYPOB, U TEM CaMbIM
CHM3WUTh BBIYMCIHMTEIbHYIO M aJITOPUTMHUYECKYIO CIOXKHOCTh. CJIEICTBHEM 3TOr0 4acTO CTAHOBUTCS BO3-
MOKHOCTH 00OecriedeHns: paboThl CUCTEMBI B peXKHME PeabHOTO BPEMEHH.

CJ0XHOCTB pean3aliy U 00JbLIast pecypcoEMKOCTh — BOT OCHOBHBIE HEOCTATKU TAKUX METOHOB.

CmpyxmypHble Memoovl pacno3HAGAHUSL.

CTpyKTYypHBIE METOABI PACIIO3HABAHMS UCIONB3YIOTCS B TE€X 3a/1a4ax, B KOTOPBIX BaykKHA HH(POPMALIUs
0 CTPYKType KOHKpETHOTro o0bekra. OT JaHHOro MeTona TpeOyeTcs He TOJNBKO caMO paclo3HaBaHHE, HO
TaKXe U paclo3HaBaHUE CBOMCTB O0BEKTA, IPUCYIIIEE TOJIBKO €ro KIaccy.

Korga cBolicTBa 00beKTa U YHCIO BO3MOXHBIX ONHCAHUN BEITMKO, HEAP(PEKTUBHO CUUTATH, YTO KaXK-
Jl0€ OITMCAaHWEe ONpeAeisieT HOBBIN Kiacc. DTO BayKHO B TaKHX 3a/1a4ax KaK paclio3HaBaHUE JIUL, CIIUTHOHU pe-
YM WM KUTAaHCKUX uepornudoB. B Takux ciyyasx pacrno3HaBaHHE MOXKET ObITh IPOBEACHO JIUIIb C UCIIOJIb-
30BaHMEM OIMCAHUS KaKA0ro 00bEKTa, a He MPOCTO € TIOMOLIBIO KiIacCU(UKAIINH.

DTOT MOAX0J OCHOBAaH Ha aHAJOTMU MEXKIYy CTPYKTYpOl 00pa3oB M CHHTaKCHCOM SI3BIKOB. B pamkax
CHUHTaKCHUYECKOT0 MOX0/Ia CUUTACTCS, YTO 00pa3bl CTPOSATCS U3 COCNMHEHHBIX Pa3IMYHBIMH CIIOcOOaMHU To-
100pa3oB, Tak xe Kak (pas3bl U NPEATIOKECHUS CTPOATCS IMyTEM COCITUHEHUS CIIOB, a CJIOBA COCTABIISIOTCS U3
OyKB.

JlocToMHCTBA JTAHHOTO METO/a B TOM, YTO OH IO3BOJISIET OINPEJENsiTh, KAK caM OOBEKT, TaK M €ro
CBOICTBA.

HenocraTky — BEpOSITHOCTH OMIMOOK MOJTHOCTBIO 3aBUCUT OT CBOICTB aHAJIM3UPYEMBIX JaHHBIX U KOP-
PEKTHOCTH OITUCAHUS KJIACCOB, YTO OIPAaHUYHBACT BAPHATUBHOCTH PACIIO3HABAHUSI PA3IMIHBIX OOBEKTOB.

Memoobi, ocHoganHble HA UCNONBL30BAHUU HEUPOHHBIX CEMel.

MeToabl C UCTIOIB30BaHUEM HEHPOHBI ceTeil TpeOYIOT OrpOMHOTO KOJIMYECTBA IPUMEPOB Uil 00yue-
HUS ¥ TOCIIEAYIOIIEro pacro3HaBaHus, JTU00 3apaHee CO3JaHHOW CTPYKTYpOil HEHpOHHBIX ceTel, KoTopas
yauTBIBaeT TpeOOBaHUs K He0OX0aAuMOH 3aade. OHAKO, ITOT METOJl OTJIMYAETCS OT JIPYTUX BBICOKOH 3(-
(DEeKTUBHOCTBIO U OBICTPOH IPOU3BOAUTEILHOCTBIO.

W3 1OCTOWHCTB CTOUT BBIACIUTH YCTOWYMBOCTD K IIIyMaM BXOJIHBIX JIAHHBIX, & TAKXKE aJaliTUBHOCTH K
W3MEHEHUSM OKpYy>Karollei cpenpl. Taxke OHM 0TKa30yCTONYHBEI M OYE€Hb OBICTPHI.

W3 HenocTaTKOB HEHPOHHBIX CETEH — OHM BCErla AAIOT NPUOIM3UTENBHBIA OTBET. TOYHOCTH pacmo-
3HABaHMS 3aBUCHUT OT KauecTBa 00y4YEeHHUs CETH.

Memoowl, ocnoganHble Ha nepebdope.

JlaHHBIN METOA 3aKJII0YAETCs B CO3JaHUU 0a3bl JAHHBIX, I/I€ Ul KaXI0r0 HE0OXOIMMOro ISl pacio-
3HaBaHHUA 00BEKTA MpeACTaBlICHbI pa3Hble BapHaHThl oToOpaxeHus. Hanpumep, i pacrio3HaBaHus 00pa3oB
MOJKHO MTPUMEHSITh METOJI TIepedopa ¢ pa3IMIHBIMH YIIIaMH, MacliTabaMu, CMEIIEHUSIMA U JieopMarusaMu.
Jlist pacTio3HaBaHUsI CHMBOJIOM MOYHO TepeOuparth mpudT 1 ero cBoiicTaa.

[Inrockl TaHHOTO METO/IA 3aKIIIOYAIOTCSl B YHUBEPCAIBHOCTH M IPOCTOTE PeasIn3alliH.

MHUHYCOM SIBIISIETCS TO, YTO JUISl PEaTbHBIX 0OBEKTOB TpeOyeT Oobliiast 0a3a JaHHbIX.

PaccmarpuBast TaHHBIE METOJIBI MOKHO COCTaBUTh TAOJHITy JOCTOMHCTB U HEJOCTATKOB KaXK/IOTO:

Knaccudukanus mero-

Hocrouncrna Henocratku
JIOB pacliO3HaBaHMsI

HeobxoxnmocTts nepedopa Beeli o0yyaromei Bbl-

MeTonbl, OCHOBaHHBIE JlocTaTouHO XpaHEeHUs JINIIb YaCTU
OOpKH IpH PacIoO3HABAHHUH, BEICOKAst YyBCTBHU-
Ha CPaBHEHHUE C 3TAJIO- BBIOOPKH, HA3KHE TPEOOBAaHUS K BBI- N
TENBHOCTH K HE MPEICTaBUTEIFHOCTH 00yJaromei
HOM YUCJIUTCIBbHBIM MOIIHOCTAM

BBIOOPKH U apTedakTaMm
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I/IHBapI/IaHTHOCTL K MacmTaGy 00BEKTa H€06X0ﬂI/IMOCTL OrpOMHOI'0 KOJIMYECTBA MPpUME-
HpI/ISHaKOBLIG METOAbIL

ACTIO3HABAHISL Y €0 IPOCTPAHCTBEHHOMY PACIIOJIOKe- POB 3a7a4u PAaCIO3HABAHUS, I1JI0Xas TOYHOCTh
P HHIO pacro3HaBaHUs
OJDKEH OBITh 3apaHee H3BECTeH BHJ peIlaromieit
KontypHsIe MeTOIBI CKOpOCTh pabOTHI, TIO3BOJISIET PACIIO- é)[ - HCBOSI;I OKHOCTE VieTa Hg}i x 3Ha?{lm"1
pacro3HaBaHUs 3HaBaTh OOBEKTHI B PEAIbHOM BPEMEHHU e ' 1

0 KOpPEeIAIHAX MEKAY IPU3HAKaAMHU

BprIcokast 3aBUCHMOCTB Pe3yIbTaTOB KJIacCU(HUKa-

CrpykrypHble MeToasl | PacmosHaBaHme Kiacca M CBOMCTB 00b- N
LM OT MeTPHKU. HenzBecTHOCTh ONTUMANIBHOM

pacro3HaBaHUs eKTa MeTpHKH
MeToJIbl, OCHOBAHHbIE B03MO0XHOCTE OOHOBIISATE BRIOOPKY Bricokast 3aBUCIMOCTB Pe3yiIbTaTOB Kiaccupuka-
a I/ICHOJ‘II:BOBaHI/II/I il o0yueHus 0e3 nmepeoOyUyeHus KilacCh- | 1MW OT MeTpHKU. HeoOXoauMocTh MOJIHOTO Tepe-
OHHBIX CCTCH ¢ukaropa. Y CTOHUYMBOCTb K aHOMalIb- | Oopa oOy4aromield BHIOOPKH MPH pacIio3HaBaHHU.
P HBIM BBIOpOCaM BrruncaurenbHas Tpya0EMKOCTh
Merto/bl, OCHOBaHHbIE .
[IpocroTa n yHHBEpCaIBEHOCTD Heo6xoanMocTh B OrpoMHO# 6a3e TaHHBIX

Ha riepebope
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HAPAJIJIEJIBHOE IPOI'PAMMUPOBAHUE
B A3BIKE KOTLIN

Annoranusi. B nanHoit crathe paccMmartpuBatotcst Bo3mMokHocTH si3bika Kotlin B o6nactu napamnensHoro npo-
rpaMMHUpOBaHus. PacCMOTpeH KIacCHUYecKHil MOJAXO0J ¢ peanu3anueii yepe3 kiaacc Thread m unTepdeiic
Runnable u HOBBI# OAXO0M B peanu3aliid MHOTONMOTOYHOCTH B Buze Coroutines.

Karouesnie ciioBa: Kotlin, napamrensHoe nporpammuposanne, COroutings, MHOrormoTo4HOCTb.

Kotlin — craTuyeckn TUMU3MPOBAHHBIN A3BIK MPOrPAMMHUpPOBaHHMs, paboTaromuii mosepx JVM u pas-
pabaTsiBaeMblii komnanueil JetBrains. Ha Google I/O 2019 6b1u10 00BsBIEHO, UTO S3bIK IPOrPAMMHUPOBAHUS
Kotlin cran nproputeTHsiM B pa3pabotke moj Android [2].

[NapannensHoe MPOrpaMMUPOBAHUE — 3TO MPOTPAMMHUPOBAHKE C HCIIOIH30BAHUEM HECKOJIBKUX MOTO-
koB mim nporeccos [3]. B s3bike Kotlin ecth Heckoabko crioco00B opraHu3aniy IPOrpaMMUPOBAHHUS C T10-
MOIIBIO TIOTOKOB. [TepBEIil CIOCOO — 3TO yHACEIOBaHHBIE U3 A3bIKa POrpaMMHUpoBaHus Java kimace Thread
u untepdeiic Runnable. Onu mo3BosIsAIOT co31aBaTh CBOM COOCTBEHHBIE TIOTOKOBBIE Kilacchl. Hampumep, st
pacnapaieIiBaHus aJITOPUTMa COPTUPOBKU MOXKHO HCIIOJIB30BaTh OPTaHU3aLMIO KJIacCOB, MPEICTAaBICH-
Hy!0 Ha puc. 1.

MainWindow

tdPane : JTextArea
sontProgress : JProgressBar
frame . JFrame threadsCount : int
mas : int] mainArray : int] WorkFlow
elCount : int sortProgress : JProgressBar
threadsCount : int arrayParts - ArrayList 1 1.7 |localArray @ int]

anaySize - JTextField 1 0.1 |sorTime : long localProgress : int

northPane : JPanel flow : WorkFlow( gelLocalAmay( : int]

btnParallelSort : JButton pantArraySize © int getLocalProgressd : int
btnNormalSort : JButton <=create== WorkFlow(localArray : ini))
Ihread.sCuuntSp\nner JSpinner getMainArray( int] run() - void

organizer : ThreadsOrganizer getSortTime( : long sort(a intl) : int

arraylsSet  Boolean «=create=» ThreadsOrganizerdhreadsCount - int mainArray - int],sortProgress : JProgressBan
mainiargs : Strinafl) : void run( : void
<<create>> MainWindow( splitArrayParts() - int]
initialized) : void

parallelSort{mas : int]) : void
normalSort(ma : int]) : void
printMasToTxdPane(ma : int[) : void
sort(a:int]) : int]

ThreadsOrganizer

Puc. 1
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st mapamiensHON COPTUPOBKHU MOXKHO MPUACPKUBATHCS CIACAYIONIETO aIrOpUTMa:

1. JInst KaKaoro IMOTOKA BBIIEISIEM YacTh MACCHBa,

2. CopTHpyeM 4acTh MaccHBa B MOTOKAX;

3. [Ipou3BoauM CIUSIHHE OTCOPTUPOBAHHBIX YACTEH B OJJUH OTCOPTUPOBAHHBIN MaCCHB.

E=] — O =
lArray Size: 100000 Threads count 4=
Hormal Sort Parallel Sort

Ready!

39383098489

4444444444

Mormal sort has finished with time 5284
39383098489

Parallel Sort has just finished!!! 426
Part of soted array 4444444444

Puc. 2. IIpumepHbIii B NPOrpaMMBbl, peajiu3youieii cpaBHeHHe
NOC/IeA0BATEIBHOI0 H IAPAJVIEIBHOI0 AITOPUTMA COPTUPOBKU MacCHBA.

Ji1st KOpPEKTHOM pabOTHI 3TOTO aIrOpUTMa U YAOOHOW BH3yaln3alldy Nporpecca COPTUPOBKU CO3/1a-
€Tca  crmenuanbHBI  Kiacc, OOBEKT KOTOpOro OyJeT 3aHuMaTbhcs JAWCIEeTYEpH3alMell MOTOKOB
ThreadsOrganizer. J{yis copTHPOBOK B MOTOKax 4acTeil maccuBa co3maérest kiacc WorkFlow. Kmace Main-
Window mo3BoJisieT opraHn30BaTh BBOJ/BBIBOJ JaHHBIX 4epe3 rpadudyeckuii muuTepdeiic u cpaBHEHUE Ta-
paJIENBHOM M MOCIIEN0BATENBHON COPTUPOBKU MYTEM MOACYETAa BPEMEHH, 3aTPaylMBAEMOI0 Ha pas3HbBIC Ba-
PUAHTBI COPTUPOBKU. [IpUMeEpHBIM BUJI IPOTpaMMBbl, PEAIU3YIOLIEN TaHHBIN MTOAXO0/ K paclapauIeIMBaHUIO
COPTHUPOBKH, MOKa3aH Ha puc. 2. [{ng yno0cTBa cpaBHEHHs B MPOrpaMMe MPEAyCMOTPEH 3ayCK B TOACUYET
BpPEMEHHM BBITIOJTHEHMS MTOCIEA0BATEILHOTO aJlTOPUTMA U MapallieIbHOM pean3alii 3TOro K€ alropuTMa,
MO>KHO BBIOPaTh pa3Mep MaccuBa M KOJIMYECTBO MIOTOKOB, KOTOPbIE OYIAyT MPOU3BOANUTH COPTUPOBKY YacTeH
MaccuBa. [ oTinazku MporpaMMbl B HEHTPAIBHOE OKHO BBIBOJWTCSI CPEHSS 4acTh MaccuBa A0 U IOCIE
COPTHPOBKH, a TAKXKE BpPeMs, 3aTPAYCHHOE Ha COPTHUPOBKY.

B kauectBe pacmmpenyst 6a30BbIX BAPHAHTOB, 3aMMCTBOBAHHBIX M3 S3bIKa MPOrpaMMHUPOBaHus Java, B
Kotlin mosteunace ¢yukius thread(), koTopas mo3BosIsIET 3aMyCTUTD KOJ B OTICILHOM ITOTOKE, YTO 110 CYyTH
MPOCTO AHAJOTUYHO CO3/[aHHIO CBOETO KJlacca, YHAC/IeIOBAaHHOTO OT Kiacca Thread, HO mpeicTaBieHo B yIi-
pOLIEHHOM (YHKIMOHAIEHOM BHJIE.

Takxe B s3pike nmporpammupoBanusi Kotlin mosiBuiicss HOBbIN croco0 OpraHM3aliy MapauiebHBIX
BeIuncieHni — 3to Kopyrunsl (ot anri. Coroutines — conporpammet). 1o HaOOp CPEICTB AJIsi OPraHU3aIHN
ACHMHXPOHHOT0 HeOJIOKUpyroIero koaa. Ha calite paspadorunkor Kotlin HamicaHo, 4To KOPYTHHBI — JIETKO-
BECHBIC aHAJIOTH IOTOKOB [1].

[IpuBeaém mpumep pacrapasuieNMBaHUA TSKEIOBECHOTO BerunciaeHus. Co3naércs MaccuB, KOTOPBIN Je-
JIUTCSI HA YaCTH IS MOJTYYEHHs] YACTUYHBIX CyMM (B JAHHOM NPUMEpPE JIeJICHHE Ha TPH YacTH), Jajiee B LIUKIIE
JUISL KXKJIOW 4acTH BBI3bIBaeTCS (PYHKLUS, UMUTHPYIOIIAS TSDKEJIIOBECHBIE BBIYUCICHUS TyTEM NPHOCTAHOBKU
OCHOBHOTO ITOTOKa Ha BpeMs OoT | 10 3 cekyHI (3aBHCHT OT MOpsiIKa BbI30Ba (PYHKLMH) M BO3BPALLAIOIIAS
CyMMYy TIepeJlaHHON el YacTH MaccuBa. Bpems paGoThI ITUKIIa 3aMepsSeTCs] U BBIBOJIUTCA B KOHCOJb. [loTom TO
e camoe JieJIaeTcs C MOMOIIBI0 KOpyTHH B Oiioke runBlocking, B KOTOpoM Jijist Ka) 101 UTEpaIiy MUKIIA KaX-
JbIi BBI30B (DYHKIIMK OOEpHYT B KOPYTHH C MOMOIIBIO OJIOKa async, rapaHTHPYIOIETo 3aBeplIeHUe BEIYUCIIE-
HUHA 70 BbIXoAa u3 0soka. COOTBETCTBEHHO, BCE TPU YACTH MaccHBa HAYHYTCSl 00pabaThIBaTHCS OHOBPEMEH-
HO, IT03TOMY o0111ee BpeMs OyZeT paBHO BPEMEHH BBINOJHEHHUsI Hanboee 3aTpatHoi GyHkuun. Kox npumepa:

fun main() {

println(«Start»)

val mainArray = intArray0Of(1,2,3,4,5,6)
println(«mainArray = ${Arrays.toString(mainArray)}»)
val partSumSeq = intArray0f(0,0,0)
val partSumCor = intArray0f(0,90,0)
val timeSeq = measureTimeMillis {
for (i in 0..2) {

val slice = mainArray.sliceArray(i * 2..i * 2 + 1)
partSumSeq[i] = workFlowSeq(i, slice)

79



println(«Stop seq sums=${Arrays.toString(partSumSeq)} in $timeSeq milliseconds»)

println(«in coroutines: «)
val timeCor = measureTimeMillis {
runBlocking { //ydadnde 3deyvyaey
for (i in 0..2) {
async { //y doadhdefgamy e} hedppgegsn oy 3,dfdperddcy ¥y
val slice = mainArray.sliceArray(i * 2..1i * 2 + 1)
partSumCor[i] = workFlowInCor(i, slice)

}
}

println(«Stop cor sums=${Arrays.toString(partSumCor)} in $timeCor milliseconds»)

suspend fun workFlowInCor(i: Int, slice: IntArray): Int {
delay(((3-1)*1000).toLong())
println(Arrays.toString(slice))
val sum = slice.sum()
return sum

}

fun workFlowSeq(i: Int, slice: IntArray): Int {
Thread.sleep(((3-1)*1000).toLong())
println(Arrays.toString(slice))
val sum = slice.sum()

return sum
}

BrIBo/1 B KOHCOJIH IPOTPaMMBI JOJDKEH OBIT PUMEPHO CIIETYFOIIHM:
Start

mainArray = [1, 2, 3, 4, 5, 6]

[1,2]

[3,4]

[5, 6]

Stop seq sums=[3, 7, 11] in 6021 milliseconds

in coroutines:

[5, 6]

[3, 4]

[1,2]

Stop cor sums=[3, 7, 11] in 3062 milliseconds

ITo 3asBieHnI0 pa3paboTUNKOB s3bIKa mporpammupoBanus Kotlin, cosmanue u obcnyxnuBanue Kopy-
TUHOB B Pa3bl 6BICTpee, YEM-TO XK€ caMo€ C O6I)I‘IHBIMI/I IIOTOKaMu. 9TO MOXXHO ITPOBEPUTH HA HG6OJIBIHOM
SKCIIEPUMEHTE.

Coznanum QopMmy JuIst 3amycka OONBIIOTO KOJIWYECTBA CTAaHAAPTHBIX MOTOKOB C HCIOJB30BaHHEM
¢byuximu thread(), onucanHoit Bbille, U 3aITycKa TAKOTO JK€ KOJIMYECTBAa KOPYTHHOB (CM. pHc. 3).

(£ — O *
StartThreads 50 000 :— StartCoroutines |
Started threads

Created 10000 threads in 752ms.
Started coroutines

Created 10000 coroutines in 103ms.
Started threads

Created 50000 threads in 3643ms.
Started coroutines

Created 50000 coroutines in 36ms.

Puc. 3. [IpuMepHbIii BUA IPOrpaMMbl, peain3ylonieil cpaBHeHHe
BPEMEHH, 3aTPAYHBAEMOro0 HA CO3/IaHHEe MOTOKOB U KODYTHHOB

q)}IHKIII/II/I, 3aITyCKa€MbI€ COOTBETCTBYIOIIUMHA KHOIIKaMU, IMPEACTABIICHBI HHUXKEC:
fun runInThreads(numberOfThreads: Int): Long{
var counter = 0
val time = measureTimeMillis {
for (i in 1..numberOfThreads) {
thread(start = true) { //ydadogegsdsan
counter += 1
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}
}
}
return time

}

fun runInCoroutine(numberOfCoroutines: Int): Long{
var counter = 0
val time = measureTimeMillis {
for (i in 1..numberOfCoroutines) {
GlobalScope.launch { //ydeadosgdy¥ey) p
counter += 1

}
}
}
return time

}
W3 puc. 3 BUAHO, YTO YeM 0O0JIbIlE MOTOKOBBIX OOBEKTOB CO3AaéTCs, TeM 0O0JIbIIC Pa3HHUIA BO BpeMe-

HU MeX 1y pabotoii ¢pyukiwn thread() u KopyTHHOB.
B menomM MOXXHO OTMETHTH yJOOCTBO M MPOCTOTY UCIIOJIL30BAHUSI KOPYTHHOB JUIsl pacrapaliieinBa-
HUSI aJITOPUTMOB.
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A3BIK IPOI'PAMMMUPOBAHUSA TOPI'OBBIX
CTPATETMI METAQUOTES LANGUAGE 5

Annortanus. [Ipeqmerom mccineJoBaHUS BBICTYNAIOT BO3MOXXHOCTH SI3bIKa IIPOTPAMMHPOBAHUS TOPTOBEIX CTpa-
teruit MetaQuotes Language 5 B ximentckom tepmunaie MetaTrader 5. Crenuanu3upOBaHHBIN S3bIK
00BbEKTHO-OPUEHTUPOBAHHOTO POIPaMMHUPOBaHUs BhICOKOTO ypoBHss MQLS mo3Bonser co3naBars Top-
rOBbIe POOOTHI, ABTOMATUYECKH ITPUHUMAIOIIKE PEIICHUE 1O MOBOAY (DPMHAHCOBBIX omeparwii. [Iporecc
TOPIrOBJIM B TaKOM CJiy4da€ IMOJTHOCTBIO aBTOMATHU3UPOBAH U MPOUCXOAUT 663 BIIMSIHUSL Y€JI0OBECYECKOI'O
(hakropa.

KuioueBble ciioBa: si3pIk mporpammupoBanus; MetaTrader; MetaQuotes Language S5; ToproBblit poOoT.

MetaQuotes Language 5 (MQLS5) npeacraenser coOo crenuaIn3upOBaHHBINA S3BIK OOBEKTHO-
OPHEHTHUPOBAHHOT'O IPOTPAMMHPOBAHUSI BEICOKOTO YPOBHS, TIO3BOJISIONIHNI CO3/IaBaTh TEXHMUYECKHE WHINKA-
TOPBI U TOPTOBBIX COBETHUKOB. CHHTAKCHC SI3bIKa MAKCUMAIILHO TPUONIKEH K s13bIKy C++, 4TO TO3BOJISET
JIETKO NIEPEHOCUTH Ha HETO MPOrpaMMBI U3 ApYyrux si3bIKoB. CkopocTh paboTsl MQLS-mporpamMm mpaxkTude-
CKM HE yCTymaeT mporpammam, HamucanHbiM Ha C++. Bnaromaps cBoell cnienmanu3anuy Ha (QUHAHCOBBIX
perHKax, MQLS mo3BoIIsIeT HaWIydIiM 00pa3oM pernaTh TpEeHIepCeKue 3a1adqm.

Toprossie TepmuHansl MetaTrader, B koTopbix umeercst pepaktop crpareruii MetaEditor (puc. 1),
MOJIB3YIOTCS MOIMYJISIPHOCTBIO CPeAM TPeaepoB Bcero Mupa. Mcmons3oBaHne BCTPOEHHOTO sI3bIKa IPOrpam-
MUPOBaHUs JAaéT MOJIL30BATENSIM BO3MOXKHOCTh PEalIn30BaTh CBOM HJIEW B BUJIE NMPHUKIIAJIHONW MPOTPaAMMEI, B

81



OCHOBE KOTOPOH MOXKET OBITh 32JI05KEH KaK IOJIb30BATEIbCKUN HHIUKATOP WIIM CKPUNT ISl BBITOTHEHUS pa-
30BBIX OIIEepalliii, TaK W IOJTHOIICHHBIN COBETHHK — aBTOMaTHdeckas Ttopropas cuctema (ATC). Anroputm
JIFO00r0 MHAMKATOPA WU OCHWLIATOpa (HampuMep, CKOJb3sAMIas cpeanss, uaaukarop «llomockl Bommmaa-
xepay, ociuuiaTop CTOXACTHK U Jp.), BHEIPEHHBIN B COBETHHK, MOXKET OBITh HCITOJIb30BaH B MPAKTUICCKON
TOpProBie, paboTaTh KPYTIOCYTOUYHO O€3 KOHTPOJIS Tpeiaepa — OTCIEeKNBATh BCe N3MEHEHUS! (PMHAHCOBOTO
mopTdens, OTHPaBIATh YBEIOMIICHHS 110 AJIEKTPOHHOU mouTte miu B SMS-coobmennu [ 1, 2]. ATC mo3Boss-
€T aBTOMAaTU3UPOBaTh MHOXKECTBO JPYTUX JICHCTBUMN, HAPUMED, TOPTOBIIO C MPUMEHEHUEM THKOBBIX Ipa-
(hMKOB, T€ OCYIIECTBISTh PYYHOU TPEHUIMHT CII0KHO U YTOMHUTEIHHO.

®aiin  Mpaska Mowck  Bua  Omnaaka  Cepemc Crpacka

Bocowr B & B @[T €| # # | & towmmom | @O O O|=CEE > > a|bB|[®
S HOC (6 Lmas B
Experts 1

Files

Images
Include
Indicators
Libraries
Logs
Presets
Profiles
Projects
Scripts
Senvices
- 5 Shared Projects

& #property
7 #property
& #property
S #property

23 int OnCalculate (const int rates_total,
const int prev_calculated,
const datetime atime(],
const double cepen(],
const double chign[],
const dounle alow[],

Begume coBmecTHbIE MpoekTLI

MaLs [ Mpoeer |

Puc. 1. Penakrop crparernii MetaEditor

Cpena pazpaborku MetaEditor o0magaeT BceMu COBpeMEHHBIMA MHCTPYMEHTAMH JUTsSL HAMCAHUS KO-
Jla, TaKKe Kak Ia0IOHbL, OTIaKa, NPo(WINPOBKA, aBTO3aBEPIICHNE U JIp.

Azeik MQLS comepkut pa3OuThie Ha Kateropu (pyHKIIMH, OTEepaIlii, 3ape3epBHUPOBAHHEIE CIIOBA,
JIpyrue KOHCTPYKIMH SI3bIKa M MO3BOJISIET Y3HATH OMUCAHHUE KaXKIOTO MCIOIb3YEMOT0 BIIEMEHTA, BXOISIIETO
B COCTaB si3bIKa. TaKke B CIIPAaBOYHMKE ITPUBEICHO ONHMCAaHKE KI1accoB U3 coctaBa CTaHmapTHOI Onbianore-

KM ISl CO3JIaHMs TOPTOBBIX CTPATETHi, NaHeNel yIpaBeHus, 10JIb30BaTeIbCKOM rpaduku 1 paboTsl ¢ daii-
JIaMU.

K nnctpymentam u Bo3amoxxaOCTIM MQLS cTout oTHecTH:

Co3pmanue cOOCTBEHHBIX TEXHUUECKHX MHIUKATOPOB, CKPUITOB, OMOINOTEK (QYHKLNII,
upoxwuii hyHKIMOHAT U THOKOCTS;

Bricokast ckopocTh OTIIPaBKH TOPTOBBIX MOPYUYEHHUI Ha OUPIKY;

B03MOXHOCTB TECTUPOBaHUS ¥ ONITUMH3ALIUN TOPIOBOIO AJITOPUTMA HA HCTOPUIECKUX JaHHBIX;
Mactep MetaEditor mo3BossieT co3naBaTh TOProBble poOOTH, HE 00Jazasi 3HAHUSAMHU B 00JIaCTH
MPOTPaMMHUPOBAHHSI.

B nacrosimee Bpems cymiecteyer MQLS.community (puc. 2) — coo0miecTBO pa3pabOTINKOB M TIOJIb-

30BaTeleil, rJie UMEeTCsl BO3MOXHOCTD TOJIYYUTh HH()OPMAIMIO O TOPIOBBIX COBETHHKAX, BBIMOIHSITH 3aKa3bl
TpeliepoB, poaBaTh CBOM pa3padboTku B MetaTrader Market.

agrwnE
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Qaiin  MNpaska [Mowck  Bug  Omnagka  Cepewc  OxHo |G ECTES
L;;Coa;laTb p._"'_"g = H Eﬂ |[ Beizos cnpaeku F1 huavposars | @ @ w ¢ | = = = | = =
HaguraTop = Mowck oHnaiin Ctrl+F1
& MOLs 5 Cnpaeounuk MOLS lL.mg5 *
) Experts 1/
Files z / Texnuuecknii aHanns I.mgs
- Images B MOL3 Beb-cait MQL5.community | @Fopyright 2018, Me
a8 Include @ MOL5 Jokymentauma MoBunkeHEIR TpefguHr +
- Indicat L:Tf MQL5 Cratbm _@__ 0 nporpamme. bht 2018, MetaQuotes Software Corp."
Librarig it MQLS5 Bué e L s £ fwww gl 5 . com™

Logs

. I Presets Ed MOL5 Pabota

- Profilet [E] MQL5 Mapker

Project () MOLS Curnans: Custom indicator initialization function
MQL5 s

... (3 Servicd ’5 QL3 Gopym ht OnInit ()

... B Shared 8" MQL5 Bnoru {

¥ ——— dindicator buffers mapping

property version m1.00"
broperty indicator separate_window

£]-- Scripts

return(INIT SUCCEEDED) :

Puc. 2. MQL5.community

Wzyuenue u ucnoin3oBaHue s3pika MQLS pa3BuBaer (QMHAHCOBYIO I'DaMOTHOCTH ITOJIB30BATEIS U
YPOBEHb BJIAJICHHSI MHCTPYMEHTAMHU aHAJIM3a BAIOTHOTO U ()OHJIOBOTO PHIHKA, a TAKXKE JAaeT BO3MOXKHOCTh
YIYUIIUTh HABBIKK OPOrPaMMUPOBAHMUSL.
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CPABHUTEJIbHBINA AHAJIU3 BEB-CEPBUCOB
ASP.NET 1 IPUJIOKEHUA .NET REMOTING

AHHOTAMA: TIPUBOJUTCS CPaBHUTENBHBIN aHamm3 BeO-cepBucoB ASP.NET u mpmnoxenuit .NET Remoting.
OCHOBHBIMHU TNapaMeTPaMH CPaBHEHHs BBIOpaHBI: (YHKIIMOHAIbHAsE COBMECTHMOCTh (MHTepomnepabelb-
HOCTB), MCTIOIB30BaHUE MPOTOKOJIOB, CIIOCOOBI YIPaBIEHUS CEaHCaMH, CTIOCOOBI 00pabOTKH HCKITIOYe-
HHIA, BOBMOXHOCTH XOCTHHTa U OTHOCUTEJIbHAS TPOM3BOAUTEIHHOCTb.

Karouesbie ciioBa: pacnpenenénnsie npunoxenus, NET Framework, .NET Remoting, ASP.NET.

Pazpabotka pacnpeaenéHHBIX NPUIIOKEHUH B COBPEMEHHBIX | T-TEXHOJIOTUAX UIPaeT HE MAJIOBAXKHYIO
poab. [y co3naHus mporpaMMHOM MOJIENN KIIMEHT-CEPBEPHOTo B3aumoaencTeus nucnoin3ytores .NET tex-
HOJIOTHH, BXOJAIIUE B cocTaB mporpammuoi iardopmer .NET Framework. OcHOBHBIME ITPOTpaMMHBIMH
cpencrBamu paspabotku BeO-mpunoxennii .NET ssstrorcs xkommonment .NET Remoting, Be6-cepBuch
ASP.NET u nporpammusiii ppeiimBopk WCF. B nanHO#l cTaTbe NpUBOIUTCS CPAaBHUTENLHBIA aHAIN3 BeO-
cepBucoB ASP.NET u npunoxennii .NET Remoting mo Takum moka3zaTemnsM Kak: QyHKIMOHABHAS COBMEC-
TUMOCTh (MHTEpONepadelbHOCTh), UCTIONB30BAHNE MPOTOKOJIOB, CIIOCOOBI YIIPABICHHUS CEAHCAMH, CIIOCOOBI
00pabOTKU UCKITIOUEHHUH, BO3MOKHOCTH XOCTHHI'A U OTHOCHUTENbHAS IPOU3BOIUTEIBHOCTb.
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DyHKIHOHATBLHAS COBMECTUMOCTD

Be6-cepeucet ASP.NET sBisitoTCS HE3aBHCHMBIMH OT IUTAT(MOPMBI M SA3bIKA MPOrPaMMHPOBAHUS
(MHOTOS13BIKOBBIE M Kpoccmardopmennbsie Bo3moxaocTd .NET), a Takxke oT cpeasl paboThl MPUIOKECHUS -
MOTPeOUTENsI, OJTHAKO, UMCIOT OTpaHUYCHUs, CBsA3aHHBIC ¢ pabotoit mpotokona HTTP. C Touku 3peHus mpo-
W3BOJUTEIHFHOCTH BE0-CEPBUCHI SABISIOTCS OoJiee CIa0BIMU, B OTJIMYHE OT OOJBIIMHCTBA KOH(UTyparuit
.NET Remoting.

[Mpunoxenuss .NET Remoting paGoTaioT B OIHOPOIHOHM cpene, BCICACTBUE YEro NPHIOKCHHE-
MMOTpeOUTENh TAKKE MOJDKHO OBITH pa3paborano Ha mporpammuoi turardopme .NET. Oto orpumnarensHo
CKa3bIBaeTCs Ha GYHKIIMOHAIBLHOMN coBMecTUMOCTH npuitoxkenuit .NET Remoting.

Hcnonb3oBaHue NpOTOKOJIOB

Beb6-cepeucet ASP.NET ucnonb3yror crangaptT SOAP 1 0CHOBBIBAIOT MPOTPaMMHYEO MOJIENb Ha MPO-
tokosie HTTP mis B3aumopeicTBust Mexy coboit cepBepa u Opaysepa [3, ¢.59]. Ipunoxenus xe .NET
Remoting nys ocymiecTBIeHUs] KIHEHT-CEPBEPHOTO B3aUMOJEHCTBUS MOTYT UCIONB30BaTh TaKHE MPOTOKO-
a1 kak: HTTP, TCP u SMTP.

Yupasienue ceancamu

B kimeHT-cepBepHBIX NPHIIOKEHHUSIX, OCHOBAHHBIX Ha TexHoJorusax .NET kaxmplii KIHEHT, MoIyqnB-
MK TOCTYT K IPUJIOKEHHIO CO3IaET CBOW CEaHC M CBOIO OTPEECIICHHYIO KOJUICKIMIO JJAHHBIX.

Be6-cepBucet ASP.NET He coxpaHSIOT 3HaUEHUS ceaHca 10 YMOIYaHHIO, TIOSTOMY MPH KaKIOM HO-
BOM BBI30BE BeO-CIYKOBI co3maérest e€ HOBBIM dK3eMIurip. s peanu3anuy ceaHca HHAWBHIYAILHOTO
nonb3oBarens (M) ¢ kaxasiM BeG-MeTo0M Hcnonbdyercst aTpuOyT EnableSession, onpenensemblii sBHO.
3ToT arpulyT MO3BOJISIET BeO-CITyK0€e MoTy4yaTh AOCTYI K 3HAYCHUSIM ceaHca HeTIOCPEICTBEHHO U3 CBOWCTBA
HttpContext.Current.Session. IIporpammMuas peanusanus ceanca merogom KeepSessionValue npeacrasnena
Ha pucyHke 1.

Onnako mpokcu-cepsep BeO-cepBrca ASP.NET He mo3BossieT coxXpaHsITh 3Ha4EHHUs ceaHca, BO3Bpa-
meHnabie Metogom KeepSessionValue. TTostomy Heobxoaumo co3nanue kiacca System.Net.CookieContainer
TS XpaHeHus (aitoB cookie Ha CTOpOHE KIIMEHTa.

[WebMet hod (EnableSession = true)]
public string KeepSessionValue(bool Sendvalue)
{

string strSessionValue;

if (SendValue)

{

rsessionValue = Session["newValue™].ToString();
glse
{
if (null==5ession["oldValue"])
Session["oldValue"] = System.DateTime.MNow.TolLongTimeString();
striessionValue = Session["oldvalue"].ToString();

return stréessionValue;

Puc. 1. Bo3Bpamienus 3HaueHus ceanca merogom KeepSessionValue

Knacc System.Net.CookieContainer mpu KakIOM HOBOM Ce€aHCE CO34aéT HOBBIH 3K3EMIUIIP
CookieContainer, B IPOTHBHOM CJIy4ae — COXpaHsEeT UCXOIHOE 3HaUeHue cookie. [IporpammHuas peanuzanus
ucnonb3oBanus skx3emiuripa CookieContainer B pabote ¢ Cookie-¢aitnamu mpezcraBieHa Ha pUCyHKe 2.

protected void button? _Click{object sender, Eventérgs e)
{
Servicel obj = new Servicell);
CookieContainer objContainer = new CookieContainer();
if (null == Session[“cookieComtainer”])
{
obj.CookieContainer = objlontainer;
Session["cookiefontainer™] = objContainer;

glze

{
objContainer = (CookieConmtainer)session[” cookiefontainer™];
obj.CookieContainer = objlontainer;

Labell.Text = obj.KeepSessionValue{false);
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Puc. 2. Ucnoab3oBanue 3x3emiisipa CookieContainer B pa6ote ¢ cookie-gpaiiiamu

B .NET Remoting ympasiieHre ceaHcaMu BBITIOJHSIECTCS ABYMsI THIIAMH YIAIEHHBIX 00BEKTOB: aKTH-
BusupoBaHHbIM KiarenToM (Client-activated) u uzsectaeim (Well-known).

Well-known o0bexThI Takke aensates Ha aBa tuna: Single-call u Singleton. B Single-call mpu xaxxnom
3ampoce KIMEeHTa co31aéTcsl HOBBIH yaanéHHbli 00bekT [1, c. 61]. B Singleton o0bekThI co3natoTest oauH pas
1 COBMECTHO HCIIONIB3YIOTCS TSl BCEX KIMEHTCKHUX 3alpOCOB.

AKTUBUpPOBaHHBIC KIIMEHTOM OOBEKTHI XPaHAT 3HAYCHHUS IS OJHOTO KiveHTa. [lepeMeHHas 3K3eMII-
Jsipa, CO3[aHHast JUTsl KIIMeHTA, TaKXKe COXpaHsieT cBou 3HayeHus [1, c. 61].

Jlnst ocymiectBienust ynpasiaenus ceancamu B .NET Remoting co3maérest kiace ynaiéHHOTo B3auMo-
NEeUCTBUS, KOTOPBIH OYIET UCHOIb30BATHCS KIMEHTOM, KIMEHTCKUM MPHIOKEHUEM U CIHCKOM (CepBEpHBIM
npuiokeHuem). Jlist BBIMOJTHEHUS YAaNEHHBIX ONepaliid co3aaéTcs Kiace yaanéHHoro oobeKTa, Harpumep,
ARemotingClass. ITporpaMmmHast peanu3aiusi MpeICTaBlIeHa Ha PUCYHKE 3.

using System;
namespace ARemotinglamespace
{
public class ARemotingClass : MarshalByReflbject
{
public ARemotingClass()
{

Console.Writeline("Hi i m a remoting class");
public imt Add{imt i, int §)
{
return i+j;
i:-ub'_ic imt Multiply{int i, int j)
{

return 1 * j;

Puc. 3. IIporpammusblii koa kiaacca ARemotingClass

Janee ¢ momomipio 3TOro Kiacca renepupyercs DLL-daiin ARemotingClass.dll, ssistrormiicst yua-
JIEHHBIM OOBEKTOM. A TOCHe CO31aéTcsi KOHCOJIBHOE MPHIIOKEHUE UL cepBepa, YTOObI peaan30oBaTh yaa-
N€HHOE B3aMMOJICHCTBHE Yepe3 CChUIKY Ha yAaln€HHbIH 00beKT. B kadecTBe kaHalla B3aMMOJICHCTBUS CEpPBe-
pa ¢ ynanéHubeiM obwvexToM B mpuioxeHusix NET Remoting ucnonssyercs ogun u3 kaHanos TCP wmm
HTTP. Jlyns peructpanuu kanana ucrnoibs3yercs ChannelServices.RegisterChannel. [lis peructpanuu aktu-
BUPOBAHHOTO o0BeKTa KJIMEHTA Ha cepBepe HCIIOJIB3YETCS RemotingConfiguration.
RegisterActivationServiceType [1, c. 63]. TIporpammHas peanu3aiius mpeacTaBieHa Ha pUCYHKE 4.

using System;
using System.Runtime. Remoting;
using System.Runtime. Remoting.Channels;
using System.Runtime. Remoting.Channels.Http;
using ARemotingMameSpace
namespace ARemotinglamespace
{
public class ServerClass
{
public static woid Main{string[] args)
{
ChannelServices.RegisterChannel {new HttpChannel{98])]);
RemotingConfiguration.Applicationame = "Calculate”;

RemotingConfigurat ion .Registerdctivatedservice Type( typeof {ARemotingClass));
System.Console Writeline{"Press enter key to close™);
System.Console.ReadLine();

Puc. 4. IIporpaMMHBIii KO/ cepBepPHOro MPHI0KEHUS

IMocne perucTpanuy KaHaia W aKTUBUPOBAHHOIO OOBEKTa KIIMEHTAa Ha cepBepe co3aaércst BeO-
MPWIOKEHUE B KaYeCTBE KIIMEHTCKOTO MPHUIOKEHUS JUIs UCTIONL30BAHUS CITYKObI YIAIEHHOTO B3aUMOJICH-
crus. [Ipunoxxenue Oyner co3naBaTh U aKTHUBUPOBATh KIMEHTCKUI aKTMBUPOBAHHBIN 00BEKT. Peructparus
KaHaJa B KIIMEHTCKOM MPUIOKEHUH TIPOUCXOIUT aHAJIOTHYHO PETHUCTPALIMK KaHalla B CEPBEPHOM IPHIIOKE-
HUU. Juis pEerucTpaluu yAan€HHOro KJjlacca HCIIOJIB3YETCS RemotingConfiguration.
RegisterActivationClientType. [IporpammHuas peanuzanus npeacTaBieHa Ha puc. S.
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using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting. Channels;

using System.Runtime.Remoting.Channels.Http;

using ARemotingiameSpace;

public partial class _Default : System.Web.UL.Page

{
ARemotingClass objRemotingClass = new ARemotingClass();
protected woid Page Load{object sender, Ewentdrgs e)

if (!IsPostBack)

HttpChannel ObjChannel = new HttpChannel();

Channel%ervices .RegisterChannel{dbjChannel);

RemotingConfiguration.RegisteractivatedClientType( typecf (ARemotingClass),
"http:/flocalhost : 98 /Calculate™);

}
}
protected woid Buttonl Click{object sender, Eventidrgs e)

Labell.Text = "Result of addition iz " + objRemotingClass.Add(2, 2} +
" and result of multiplication is " + objRemotingClass.Multiply(5, 2);

Puc. 5. IIporpaMMHBIii KO KJIMEHTCKOI0 NPHJI0KEHHUSI

Takum 00pa3oM, B CO3aHHOM KJIMEHT-CEPBEPHOM MPHIOKCHUH YIPABICHHE CEaHCAMU OCYIIECTBIIS-
eTcs depe3 ymanéuusie 00nekThl. O0BbekT Single-call mocie 06paboTKH cOOOIICHMS TEpsieT COCTOSHHE H
yuuutoxaercs. s onuHounbix (Singleton) u aktuBupoBanHbix kiauenToM (Client-activated) o6bekTOB MbI
MOXeM sIBHO peanm3oBath Lease Based Lifetime (Bpemst sxusuun). .NET umeer BCTpOCHHBIH MEHEIKEP IO
apeHjie, ¢ MOMOIIBI0 KOTOPOro MoMeyaeT OOBEKTHI IS YAaleHHs, KOTJa OHM HEe HCIOJb3YITCI. ApeHna
MOJKET OBITh peajin30BaHa ¢ UCIIOIb30BAaHHEM KOH(PUTYPAIMOHHBIX (hailyioB.

O0padoTka UCKII0YEHHIT

B Beb-cepBucax ASP.NET HeoOpaboTaHHBIE UCKITFOUEHHUS BO3BPAIIAIOTCS KIMEHTY B BHJIE DJIEMEHTOB
SOAP <Fault> B ¢popmare XML. Beb-cepBUCH TeHEpUPYIOT UCKITIOUSHHS TAKUM 00pa3oM, 4TO COOOIIeHHE
00 MCKIIIOYEHHH MOYKHO YBHJIETh JIUIIb MOCIE €ro JIeCepHan3alii Ha CTOPOHE KIIMEHTA. DTO MOXKET OBITH
JTOCTUTHYTO C TIOMOIIBIO Kiacca SoapException, MO3BOJISIONIET0 TEHEPHPOBAThH U TIEPEXBATHIBATh UCKITIOUE-
Hus SOAP.

BHyTpu BeO-cimy:kObl CBelleHHMsI 00 WCKIIOUEHHH BBIJAIOTCS C TOMOLIBIO SIBHOTO COOOIIEHHST 00
omurOKe, BKIFOYAOIIETO THIT OIIMOKY U CYOBEKT (CTpaHUILy, KOTopas BeI3Basia omuoOKy). [Iporpammuas pea-
JM3ays NPe/ICTaBIeHa Ha PUCYHKE 6.

string strError = "a custom error message”;
SoapException ex =

new SoapException{strError,SoapException.ClientFaultCode];
throw ex;

Puc. 6. Boiiaua sBHOT0 co00LIeHNs1 00 OIIHOKE

Ha cropoHe kimeHTa K COOOIIEHHIO 00 OMMOKE MOXKHO MOJYYUTh AOCTYI Ha MPOTPAMMHOM yYpPOBHE
(pucynox 7).

catch {SoapException soapExc) {
1blExceptionMessage. Text = soapBxc.Message;

}

Puc. 7. O0pamenue k coo0meHnio 00 omudke Ha CTOPOHE KJIHEHTA

B .NET Remoting uckitodenust oopabarbeiBaroTcs o ymonrdanuro He B popmare XML, a B popmate
NET. Takum o6pa3zom, .NET Remoting mo3BosisieT BblAaBaTh MCKIIOYEHHs M3 Kiacca Remoting B Buje
CTPOKH U IepeXBaThIBATh UX HA CTOPOHE KiMeHTa. [IporpaMMHas peau3aliys peIcTaBlieHa Ha PUCYHKE §.

public string AnException()

{
}

throw new Exception{”an error is thrown back™]);

Puc. 8. Boizaua uckiiroueHusi B Buje CTPOKH
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KrnmeHTckoe npuioKeHue epexBaThiBacT HCKITFOUEHHE ¢ MIOMOIIBIO CBSI3KH try-catch, W BEIBOAMT co-
o0IIIeHNE O BEI3BAHHOM UCKITIOYCHUH.

XocTHHT

Xoctunr B BeO-cepucax ASP.NET ocymecrsisercs ¢ nomombto IS (BeG-cepBep, KOTOPHIA MO3BO-
JISIeT pa3MenaTh caiTel B IHTepHETe), mocpeacTBOM pa3MenieHus ¢aitnoB ASMX B BUPTyalbHOM KaTayore
[3, c. 67].

Xoctunr misa npunoxenuit .NET Remoting ocymectsisiercs ¢ momoripto Windows Forms, koHCOB-
HBIX MPUIOXKeHuH, cryx0 Windows u IIS. Ognaxo, B cinydae peanmsarum nprwioxerns .NET Remoting Ha
IIS, mpuroxeHne He CMOXKET BOCITONIB30BATHCSI BCTPOCHHBIMH MapaMeTpaMu Oe301MacHOCTH, UCTIONb3yeMbl-
mu B 1S.

CpaBHeHHe NPON3BOAUTEIbLHOCTH

Cpasuenue npousBoautenbroctu npuwiokernii .NET Remoting u Be6-cepBucoB ASP.NET ocymiect-
BUM TI0 TaKUM KJIFOYEBBIM MOKA3aTeIsIM MMPOU3BOIUTEIBHOCTH, KaK MPOIYCKHAast CTOCOOHOCTH M BPEMsI 0XKH-
nanus [2]. B xauecTBe KOJIMYECTBEHHOH XapaKTEPUCTUKHU TPOIMYCKHOH CIIOCOOHOCTH NMPHMEM YHCIO KIH-
SHTCKHX 3alpoCcoB, 00pa0OTaHHBIX 3a CEKyHIy. B KauecTBe KOIMYECTBEHHOH XapaKTEPUCTUKH BPEMEHH
OXXHJaHUs IPUMEM BpeMs OTBETA.

B kauectBe 00bekTOB cpaBHeHUs MpuMeM BeO-cepsuc ASP.NET u pasnuunbie koHpUTypamun mpu-
noxennii .NET Remoting. Kouduryparuu npunokenunit .NET Remoting mocTpouM 1o THITY HCIOJIb3yeMO-
r0 XOCTa, TPAaHCIOPTHOTO MPOTOKONa U Popmara oOMeHa coodmeHusMu. CBOHas TaOIUIAa BCEX MapameT-
POB TeCTUPOBAHUS MpeICTaBIeHa Ha Tabnue 1.

Tabmuma 1
IMapamerpbl TecTHpoBanus npoussoaureasnoctu .NET Remoting m ASP.NET

Texnonorus Kondurypauus Xoct IIporokoin Popmar
ASP.NET ASMX IS Server HTTP JIBon4HEbII

.NET Remoting WS_TCP_Binary Windows Servise TCP JIBOMUHBI#

.NET Remoting WS_TCP_SOAP Windows Servise TCP SOAP

.NET Remoting IIS_HTTP_Binary IS Server HTTP JIBOMUHBIi

.NET Remoting IS HTTP_SOAP IS Server HTTP SOAP

.NET Remoting WS_HTTP_Binary Windows Servise HTTP JIBonuHBIi

.NET Remoting WS_HTTP_SOAP Windows Servise HTTP SOAP

Tect NpONU3BOIUTEIBHOCTH ITPOU3BOIMIICS 10 TPEM yIAaNEHHBIM METOAAM:

o Get Order Status — mosy4eHue OTIeILHOTO 3HAUCHUS U3 0a3bl JaHHBIX;

o GetCustomers20 — noxy4yenne 3amucy KimeHTa u3 0as3pl JaHHBIX, OTIIpaBKa 3amucu B DataReader,
nanbpHelIee 3anoiaHeHne oobekta Customers Ha ocHOBe HaHHbIX M3 DataReader u Bo3BpamieHue oObekTa
Customers ¢ HCIIOIB30BaHIEM Ha0Opa JaHHBIX, COCTOSIINX U3 20 CTPOK;

o GetCustomers50 — BwIMOJHEHUE OINEpalvii aHAJOrHMYHBIX yaanéHHoMmy merony GetCustomers20 c
WCTIONIb30BaHKUe Ha0Opa JaHHBIX, COCTOSIINX U3 50 CTPOK.

Pesynbrathl OLEHKH Mpou3BomuTeNnbHOCTH st MeromoB  GetOrderStatus, GetCustomers20,
GetCustomers50 mo AByM mapaMeTpam: 3aBUCUMOCTb MPOITYCKHOM CIIOCOOHOCTH OT YHCJIa MOJIb30BaTENeH U
3aBHCHUMOCTH BPEMEHH OKMJIaHUsI OT YHCIIa TI0JIb30BaTeNei, pe/icTaBleHbl Ha pucyHkax 10-12.

HHCNOo 33NPOCOB 8 CEKYMAY K UMCRY NONL3oBaTeNneit Bpema oreera x wncny nonslosarenedi

6E~ ez 2% o [— Asmx

500 5

o WS_TCP_Bnery m / WS_TCP_Binary
é 00 = — WS_TCP_SOAP g 19 = WS_TCP_SOAP

300 + it — T -

300 + o IS_HTTP_Binary o ,/A,ed. = NS_HTTP_Binary
C 200 14 — 15 _HTIP_SOAP 100

e [ 4 WS_HTTP_Bi —_ s T

100 = ws—ﬂiw-w: B = WS_HTTP_Binary

0 e o+ WS_HTTP_SOAP

0 10 20 30 40 50 €0 0 10 20 30 40 350 &
Yucno nonsaoearenei Yucno nonsaoearened

Puc. 10. Ceoanbie rpadpuku nponssogurenbHocTn npu meroae GetOrderStatus
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. Bpeua oteera x wncny nonsoearenei
HuCno 33NPOCOB B CEKYHAY K YNCAY NONBIOBaTENeN o
00 pa—
500 — ASMX 30 .o ASMX
3 400 T WS_TCP_Binary z . WS_TCP_Binary
g 30 ws_1ce_sow | g 30 7 = WS_TCP_SOAP
- éi — — IS _MTTP Bracy 0 150 4 el - IS _HTTP_Deary
C 200 ', — I5_HTTP_SOAP 0 — 1S _HTTP_SOAP
P A —— | —— SV
100 49 w— WS _NTTP_Brary @ = WS_NHTTP_Bnary
A — WS _HTTP_SOAP . — WS_MTTP_SOAP
0 10 20 30 4 50 & 0 10 20 30 4 50 &
Yucno nonblosaTeneR Yucno nonslocearened

Puc. 11. Ceoanble rpaduku nponssoautenbHocTH npu Merojxe GetCustomers20

HuCno 33npocos B COXyMAY K NHCNy NONLIoBaTened Bpewma oteera x uncny nonsoearened
300 00
20 — ASMX €00 — ASMX
2 — ASMXSOAPEMN| g 2 —  ASMX_SOASExn
3¢ f.- e WS_TCP_Binary g 0 s WS_TCP_Binary
B 1% [ L WS_TCP_SOAP o 0 A P WS_TCP_SOAP
Cc S . — IS _HTIP_Binery AR — IS _HTTP_Birery
1 y - — b - o -
» = —— — IS_HTIP_SOAP w0 o —ES_HTTP_SOAP
® — WS_HTTP_Binary 100 = — WS_MTTP Birary
0 — WS_MTTP_SOAP 0 — WS _HTTP_SOAP
0 10 20 30 4 S0 & 0 10 20 30 4 30 &
Yucno nonsaoeareneit Yucno nonsioearened

Puc. 12. Coanble rpadguku npouspogureabHocTH npu Meroae GetCustomersS0

3akioueHue

[To pe3ynbraraM MpoBeAEHHOTO CpaBHUTEIbHOTO aHanu3a BeO-cepBrcoB ASP.NET u NET Remoting
MO TaKUM IIOKa3aTelsiM Kak: (YHKIMOHAIbHAs COBMECTHMOCTh (HMHTEPONEpadeNbHOCTD), UCIONb30BaHUE
MIPOTOKOJIOB, CITIOCOOBI YITPAaBIICHUS CEaHCaMH, CIIOCOOBI 00PaOOTKN UCKITIOUEHUH, BOSMOKHOCTH XOCTHHTA U
OTHOCHUTEIbHAS TPOU3BOJUTEIBHOCT MOKHO CAETATh CIEAYIOIINE BEIBOABL:

1. IIporpammuas 1wiardpopma .NET npenocrapiser Gosee ymoOHBIH crioco0 peanu3aiuu 00padoTKu
UCKITIOUCHHUH B YAAIEHHBIX MPUIOKEHUSIX.

2. Be6-cepBucst ASP.NET siBistroTcst He3aBUCHMBIMHE OT IIaT(GOPMBI U A3bIKa TPOTPAMMHUPOBAHHS.

3. C ToukM 3peHUsi MPOU3BOAMTEIHLHOCTH BEO-CEPBUCHI SBISIOTCS 00jiee CIAOBIMH, B OTJIUYHUE OT
oonpummHcTBa KOHurypauuii .NET Remoting. DTto oTpuiatensHo ckasbiBaeTcsi Ha (HYHKIHOHAIBHOR CO-
BMmectumocTH npuitoxkenunit .NET Remoting.

4. Kak moka3aii TEecCTbl, JJs Pa3IMYHBIX MPOEKTHBIX PEIICHHH, MCIONb3yeMbix B Web-cepBucax
ASP.NET u .NET Remoting, XxapakTepHbl pa3iHuHbIC MMOKA3aTEJIA MPOU3BOAUTEIBHOCTH. C TOUKH 3pECHUS
00BEKTHBHOW MPOU3BOIUTEIBLHOCTH, UCKIIIOYAs IEHHOCTh YIpaBieHUs 0€30MacCHOCTHIO U KU3HEHHOI'O LIUK-
JIa IpoLecca, JIyYIIuM BEIOOPOM O JaHHBIM CPaBHUTEIILHOIO aHaJIM3a MPOU3BOIUTEIBHOCTHU SIBISETCS] KOH-
¢uryparus .NET Remoting WS_TCP_Binary.
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cmyoenm

HN.®. PazseeBa

accucmenm

2. Pocmos-na-/lony, [onckotl eocyoapcmeenmulii
MexHuYecKuil ynueepcumem

CPABHUTEJIbHBIN AHAJIN3
HMHTEI'PUPOBAHHBIX CPE/l PASPABOTKM!:
MICROSOFT VISUAL STUDIO 1
CODE::BLOCKS

AnHoTanusi. B crathe mpoBenEH CpaBHHUTENBHBIA aHAN3 WHTETPUPOBAHHBIX Cpell pa3pabOTKH, pacCMOTPEHBI
OCHOBHBIE BO3MOKHOCTH IBYX MHCTpyMeHTOB- Microsoft Visual Studio u Code::Blocks.
Karouesbie cioBa: IDE, unterpuposannas cpena paspaborku, Microsoft Visual Studio, Code::Blocks.

st paboThI J1I000TO COBPEMEHHOTO pa3padOTUHKa CYIIECTBYET MHOKECTBO HHCTPYMEHTOB, KOTOPHI-
MU OH IOJIB3yeTCsl MPAKTUYECKHU €KEAHEBHO. B mporpaMMupoBaHMM TaKMM HHCTPYMEHTOM, O€3yCIOBHO,
SIBIIIETCS] HHTETpUpOBaHHas cpena paspadorku wim IDE.

IDE (Integrated Development Environment) — uaterpupoBantas cpeia pa3pabOTKH, TPEIOCTABISIET
Bce He00X0AUMOe /IJIsl TPEeBpaIleHns KoJia B (PYHKIMOHUPYIOIIUE IPUIIOKCHUSI.

Cucrema Microsoft Visual Studio sBnsiercs camoii pacnpoctpanénnoit IDE, goctymHo# mis mpo-
rpammucToB. OHa MO3BOJISIET pa3pabaThIBaTh KOHCOJIBHBIC PUIIOKEHHS, a TAKKe NPUIOKEHUS ¢ rpadude-
ckuM uHTepdeticoMm. MmMeeT BCTpOEHHBIN OTIAAYNK, KOTOPBIA MOXKET padoTaTh, Kak OTIaAYMK HCXOIHOTO
KOJla, TaK U Ha MaIlIMHHOM ypoBHe. [lo pe3ynpTatam omnpoca, nposeag¢HHoro cpeau 1860 yyacTHUKOB B KOH-
e ¢gespanst 2018 rona B coobmecTBe r/cpp Ha moprtaie reddit.com, Visual Studio 3aHumaeT mepBoe MecTo,
HaOpaB 28, 43%. Omnpoc, npoeenéunbiii cpeau 3240 paspaboruukoB B (eBpasie 2018 opranuzanmeit
Standard C++ Foundation, Takxe moaTBep/ui, uto Hanbomnee BocTpeboBanHoi IDE y pa3paboTynkoB siBis-
ercs Visual Studio ¢ 55.28% (puc. 1) [1].

Visual Studio _ 55.28%
Visual Stcu:;:; 25.77%
Qt Creator _ 24.41%
CLion 14.66%
Emacs - 13.55%
Eclipse - 12.78%
Sublime 12.78%
XCode - 12.22%

Other (please
specify) - G.20%
Android Studio . 5.15%
Code::blocks . 4.85%

Puc. 1. Peiitunr IDE gast C++ no nannbim Standard C++ Foundation, 2018r.

K oco6ennoctsim Visual Studio otHocsT [2]:
1. Csoit kommusitop — MSVC;



2. Tlommepxka s3eikoB: ASP.NET, Ajax, DHTML, Visual C++, JavaScript, JScript, Visual
Basic, Visual C#, Visual F#, XAML u ap.

[Tmrocer IDE Visual Studio:

1. BecmnarHo pacnpoctpansiercs Visual Studio Community, ¢ 70cTaTOYHBIM HaOOPOM BO3MOXK-
HOCTEH,

2. IlmaTHBIE BEpcHM MOTYT IPEIOCTABIATHCS yUEOHBIM 3aBEICHUSAM U CTYACHTaM OeCIUIaTHO;

3. Yno0OHas cuctemMa yMHOTO aBTOAOIMOIHEHUYS;

4. boipIroe KOJTUIECTBO HACTPOEK Cpeabl pa3paboTKU Mo «ceOs», Oiraromapss BCTpPOSHHBIM Me-
XaHU3MaM ! JIOCTYIHBIM JIOTIOJTHEHHSIM.

Cpenu munycoB IDE Visual Studio crout BeiaenuTs T0, uyto Bepcuu Visual Studio Professional u Vis-
ual Studio Enterprise sBnsirorcst mmatHbiMH. Takke JaHHBI HHCTPYMEHT siBisieTcs: TsbkenoBecHoi IDE, noc-
TaTOYHO TPEeOOBATEIBHOM K «OKETIEe3y».

Visual Studio mocTpoeHa Ha apXUTEKType, MOJJICPKUBAIOIICH OrPOMHOE KOJIMYESCTBO JOMOIHUTEIb-
HBIX IUIarMHOB, KOTOPBIC MO3BOJIIIOT PACIIMPHUTh BO3MOXKHOCTH Cpenbl pa3paboTku. Hampumep, mmeercs
BO3MO’KHOCTB OTCJIEKHMBAHUS CTPOK, HOTEPIIEBIINX H3MEHEHHS BO BPEMsI CEaHca.

Kak anprepratnBHyI0 cpeny pa3zpadborku MoxxHO BeiaenuTh Code::Blocks, Haxompsmuiics Ha 12 mecte
cornacao pedtunry IDE ans C++ mo manubsim Standard C++ Foundation. MiMest OTKpBITYIO apXHTEKTYpY,
OHA ITO3BOJISIET MACIITAOMPOBATHCS 3a CYET JOMOJHHUTENIBHO MOJKII0YaeMbIX Moyneil. B Hell npucyrcTBy-
FOT MHOXKECTBO (DYYHKITUH [T pa3paboTku mporpamm Ha C++.

Code::Blocks momaepskuBaet paboty ¢ MHOXecTBOM Kommuistopos: MingW/GNU GCC, MSVC++,
Clang, Digital Mars, Borland C++ 5.5, Open Watcom. Code::Blocks momnepxupaer takue s3biku, kak C,
C++, Fortran, o0mamaer BO3MOXKHOCTBIO TapaJUIeIbHON COOPKH, a TaKKe WHTEIUIEKTYaIbHOH ITOJICBETKOM
CHHTAaKCHUCa. SBISSCH OTKPHITHIM HPOIPaMMHBIM OOECIeYeHHEM, AaHHBIA WHCTPYMEHT MOAJICPKUBACTCS
JOCTaTOYHO OT3BIBUMBBIM COOOIIECTBOM IOJIB30BATEINEH.

compllergcc.cpp [Code::Blocks - Unix] - Code::Blocks svn bulld

file Edit View Search Project Build Debug wxSmith Tools Plugins Settings Help

=] o £ LRI POZ Build target | Core app & plugins s
RemoveBuildProgressBar() : void -
Hanagement |rr— - TSt o
Projects [TReREMIY 65 } Iaa= ™ — <] View. | Al workspace symbol 3
666 else = o
v workspace 667 1 _—
~ By Code::Blocks - Unix 668 Delete(n_BuildProgress. =)

= 669 DBGLOG(_T(*Can't create build progress bar: no sizer = -
b B base 670 } {3 importersGlobals =
b 671 } b
4 ; {3 LibLoader
673 {} ParserConsts
674 void CompilerGCC: :RemoveBuil dProgressBar {} platform

{} Projectioadertiooks

v

-

04

b 676 if (m_BuildProgress

P 3 autosave sz7 { {} scnptBindings
S o 678 wxS1zer* s = m_Log->GetSizer()

b B3 classwizard TS {3 1oun

14

-

#5 codecompletion 680 { P {3 scrptPruginwrappe

4

681 s->Detach(n_BuildProgress)
B
= 682 _BuildProgress.-=Destroy
b & depsiib 683 m_BuildProgress = 5
D 83 resources x S FSSLmute ¥4 Derived classes

advanc

om} 686 B T b
| e } b {3 sqPlus

comphusCCeil 639 void CompilerGCC: :SetupEnvironment( s = e

compileCYGW] o 1 ({Comiterfactory: GetComptler(n Comiteric) (#) OnButton(wxCommandEvel
5. = return
| 693 +4 XrcDialog(wxWindow®* paret

CompilerDMC.c{ 694 w_Environnentisg. Clear( ] @ m_CaliBack - wxString

DE =@ ~XrcDialog()

compilerdMD. c| | TMESSagEs =
Target s up to date &

compilerGDC

selbvertoriol Build: Autosave in Code::Blocks - Unix

15 up to date

terninated with status O (0 minutes, 54 seconds)

s, 4 warnings

compilerGNUAR

compileriCC.cp
J

| Code:Blocks | \) Code:Blocks Debug Search results -
»

I = D]

‘plugins/compilerg ompilergcc. cpp UTF-8 Line 681, Column 22 Insert Read/Write

Puc. 2. Ioab30BaTebcKUil BUI 0cHOBHOTO uHTep(eiica Code::Blocks

CBobOomHas kpoccruiarhopMeHHas cpejia ¢ OTKPBITHIM KOJOM M pacIIupsieMasi ¢ TIOMOIIbIO TUIATHHOB,
KOTOpasi IMeeT OOJIBIIMHCTBO (DYHKIMIA, UMEIOIINXCS B APYTHX MPOAYKTaX, KAK KOMMEPUYECKUX, TaK ¥ CBO-
OOIHBIX, BeCbMa HeTpeOoBaTelIbHA KaK K 00BEMY MaMSATH U HOCUTENEH, TaK U K MPOU3BOAUTEIBHOCTH CHC-
TEMBI.

PaccmoTpeB BO3MOXKHOCTH U (DYHKIIMOHAN JIBYX CpeJl pa3pabOTKH, CTOUT OTMETUTh, 4yTo Visual Studio
HOAXOIMT JJIsl IPOABHHYTHIX IPOrPaMMHUCTOB, 3aHUMAIOIINXCS Pa3pabOTKOI KPYITHBIX MPOEKTOB, B TO Bpe-
Mms kak Code::Blocks- uaeanbHoe cpencTBO jis pa3pabOTKK MPOrpaMM JUIsi MUKPOKOHTPOJIJIEPOB U HEOOIIb-
IINX CEPBUCHBIX MPOTpaMM (HarmpuMep, KOHCOJBbHBIX).
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YUCJEHHBIA AHAJIV3 PEIIEHUS 3AIAUM
O NMMAJIEHUHU JABJEHUS ) KUJIKOCTHU
BHYTPU HEOBCAKEHHOI CKBAKHUHBI

AHHoOTanusi: B paboTe mony4eHo aHATUTHYECKOE PEeLICHHUE 3aaull O MaJICHUN JaBJICHUS )KUAKOCTH BHYTPU HE
00Ca)KCHHON CKBaXXMHBI 32 CUET (MIIBTPALIUM STOH JKHIKOCTH B MOPHCTOH Cpeay BOKPYI CKBa)KWHBI.
IIpoBen€H uncneHHbIN aHaInu3 MOIYYEHHOTO PEIIEHNs B 3aBUCUMOCTH OT XapaKTEPUCTUK MOPUCTOM cpe-
JIbl U BOJIBI.

KiroueBble cjioBa: MopucTas cpeaa, CKOPOCTh PIIIBTPAINH, ITIOTHOCTH ITOTOKA, aKyCTHYECKOE TPUOIIDKEHIE.

1. IlocTanoBKa 3a1a4H.

BOHpOCI)I BOJIHOBOM JAWHAMUKH HACBINICHHBIX MOPUCTBHIX CPE€J BBI3bIBAIOT MHTCPEC MPUMCHHUTEILHO K
npobJieMaM THIPOAKYCTHKH U aHAIM3Y MEXaHU3MOB HHTCHCU(HKaIMu 100b1uu Hedu [1, 2, 3, 4].

B manHO# paboTe B aKyCTHYECKOM MPHONMIKEHUH CTPOUTCS aHATUTHIECKOE PEIIeHUe 3aa9d 00 3BO-
JIIOIUHA YAApHBIX BOJIH AABJICHHUA JXKUIAKOCTU BHYTPHU CKBaXUHBI, C y‘-IéTOM q)HHLTpaHI/IOHHOFO IIOTOKaA XUI-
KOCTH B IIOPUCTYIO Cpely BOKPYT HEOOCAKEHHON CKBAaYKHHBI.

[TycTh ckBaskuHa HeOOCaXKEHHAs! U HAXOIUTCS B IOPUCTOM M NIPOHHIIAEMOM NpocTpaHcTBe. CKBaXMHA
W TIOpHCTas Cpe/ia 3arojIHeHa U HACHIIEHa OTHOM | TOM ke )uaKocThio. Ock Oz HanpaBuM BJOJb CKBAKH-
HBL. 3aluIleM ypaBHEHUE COXPaHEHHsI MACcChl ¢ yUETOM (UIBTpAIMU KHUIKOCTH B CKBaXKHHE yepe3 e€ 00Ko-
BYIO CTEHKY M YpaBHEHHE ABMXEHHS B 00JaCTH YMCTON >KUAKOCTH BHYTPH CKBaXXHHBI B JINHEAPU30BAHHOM
npubmkennn [5].

op ‘) ow o 2pu
0 B 1)
ot oz R
ow op
p,—+—=0
ot oz
rae u — CKOpPOCTb (I)I/IJ'ILTpaI_IPII/I 4Cepe3 CTCHKY CKBAKHUHBI, W — CKOPOCTb ABWIXCHHSA JXUAKOCTU BHYTPU
CKBa’KHHBI, " B " 0/ - IIJIOTHOCTH IIOTOKA, HeBOBMYH_IéHHaH INIOTHOCTb U JUHAMHUYCCKAasA BA3KOCTH XHUIKO-

CTH, P — BO3MYILIEHHE JIaBJICHUS] BHYTPH CKBaXXHHBI, R — pajinyc CKBaKUHBI.

Jliis ompenenenus U pemaeM (UIBTPAIIMOHHYIO 3a7a4dy B NMOPUCTOH M NMPOHHUIIAEMOM cpele BOIHM3H
CTEHKH CKBa)KUHBI.

VpaBHEHHE COCTOSHMS KHIKOCTH IPHMEM B aKycTHdecKoM npubmmkenn (1 = 627 ).

OKOHYATENBHO MoJTyYaeM ypasHenue s N(Q, 0)

2

6p

R p(z,t) + f”f \/— - ©)

op
p(z,0)=0, —| =0, (z>0)
otl.,

©)
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2C  [kmp
p(0,t) = p, —const, t>0, limp(z,t)=0, =—
- R UTT

2. YucJIeHHBbIH aHAJIM3 aHAJUMTHYECKOro pemeHust 3aaauum (2), (3).
3amauy (2), (3) pemaeM omeparoOHHBIM METOIOM TIPH TTOMOIIH Tpeodpa3zoBanus Jlamraca (cm. [1, 2,
3, 4]). TlonyueHHOE aHAMTHYECKOE pellieHHe 3a1aETCs (OPMYIIOi.
12

z,t, 20 |1- 1+ z 1-
M:H(tj—z/c) 1——j —yexp —(—yj tc——= l+6(—y)+1 X
b 7 \1+y 1-y \E 1+y
12
1+ Z 1-
sin by | 1+6 ==y -1
1-y \E l1+y
X >!
1-y' (1-y)
o p(zlt) o p(z,t])
YUucneHHbll  aHaANH3 " MpeNCcTaBUM B BuAe  TpadukoB  QyHKIWI ) X

t, =10" cex; t,=5-10" cex; t, =10 cex; mpuHUMas B KAa4eCTBE KUIKOCTH BOLY H CO CICTYFOITHMH

. -3 ) ) 0 2,
3HAYEHMSIMH XapaKTepucTHK nopucroii cpensl 4 =107 ke / m-cex; m=0,1;, k=10" m";

Jlst Bobl O, = 10° ke / m*; ¢ =1,5-10° m/ cex; paauyc ckBaxkunbl R = 107 .

1,01
. 1
(]
. 0,99
" 0,98
x
< 0,97
- 0,96
o
0,95
OCWHWM AWM MO WWNWOLWNLDO®WLLDOALW W o N LWMmLW W
CocdoNocNoYSoNocLoNhNo®Raoc N O Fd 1 ad NG g
—t=0,001 o o o o o o S =) o I I I — -
1,02
1
@ 0,98
’ 0,96
x
< 0,94
© 0,92
o
0,9
No™ Na ™~ NN~ N oy ™ N ™ Non ™ N o™~ NN
t=0,005 © o — — o~ o~ o L. mmm tq(-) < N N 0 0 ~
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1,02

» 0,98

7 0,96

< 0,94

© 0,92

° 0,9

“ 0,88
OCWM AWML OWWNWMINMINLLINGOWO WL NLW O LW
ToNd NN T QLU in R NN Yo NoNATd a2
—t=0.009 © — ~ ) < < N, O N 0 o O = A N = m
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HCIOJIb30BAHUE ®PEMMBOPKA
PHONEGAP 151 HAIIMCAHUSA
KPOCCILIAT®OPMEHHBIX TPUJIOKEHU

AHHoOTanMs. B naHHOH cTaTbe ONMCHIBAaeTCsl HMCIONb30BaHHE (peiimBopka PhoneGap mis cozmaHus Kpocc-
mwiathOpMEeHHOTO MOOMITFHOTO TpHUiIokeHus «Battleship», koropoe mpemocTaBisier BO3MOKHOCTh MHO-
TOIOJIB30BATEIbCKOI UIPBI B MOPCKOM 6011 mocpencTBoM cetu MHTEpHET.

Kuarouessie ciioBa: PhoneGap, Cordova, Android, 10S, Windows phone.

PrIHOK MOOMIBHBIX TIPHIIOKEHUH PAcTET ¢ HEBEPOATHON CKOPOCTHIO, JaHHAS OTPACThL PACIIMPSICTCS
KaX/IbIi JIeHb ¥ OYeT MPoIoJKaTh B OyayeM. B cBs3u ¢ 3TUM YBENMYHIOCH KOJIMYECTBO pa3pabOTIMKOB
MOOWJIBHBIX TIPUIIOKEHUH, U 3TO JIOTUYHO, TaK KaK JI0X0J, IOJIy4yaeMblil B 3TOH cepe, JOCTUT OYEHb BBICO-
KHX TI0Ka3aTeseH.

ITo maHHBIM KCCIIEOBAHMS, MPOBEAEHHOTO aHATUTHYECKON Kommanueir App Annie, 3a 2018 rox B
Google Play u Apple App Store 6110 3adukcupoBano 113 MUIITHAPAOB 3aTPY30K MOOHMIIBHBIX PUIIOKEHUN
W UTp Ha CyMMYy 76 MMJUTMApAOB J0JUIapOB, YTO cooTBeTcTBEHHO Ha 10% 1 20% OoJbie, YeM moKazaTenu 3a
npouutsli Toa [2]. Takue naHHbIE CBHICTEIBCTBYIOT O TOM, YTO MOIMYJISIPHOCTH MOOWMIIBHBIX ILTATHOPM
ToNBKO pacteT. IloaTomy OblIO pemieHo pa3paboTaTh KpoccmiaTOpMEHHOE MPHUIOKEHUE, KOTOPOE MOXKHO
ObUT0 OBl HCIIONIB30BATh B KaYeCTBE MOOMIBLHON MHOTOIIOJIB30BATEIbCKOIM UIPhI C IOHSITHBIM ITOJIB30BATEIIO
uHTEepQeiicoM U yI00HOH B HCIIOIH30BAHUH.

93



Jlns peanu3aliiy JaHHOMW Hed OBLIO PEIIeHO HCIonb3oBaTh PhoneGap, Tak kKak 3To0 OeCIIaTHBINR
open-source GppelMBOpPK IS HAMFICAHUS TIPIIIOKEHHUH 1O MOOMITBHEIE yeTpoiicTBa. C TOMOIIBIO HETO pas-
pabOTYNKK MOTYT MUCAaTh MOOHMJIbHBIEC MIPHUIIOKEHUS, UCIIOJIB3Ys Takue TexHojoruu kak: JavaScript, HTML5
n CSS3, 6e3 HeoOXO0IMMOCTH 3HAHUSI HATUBHBIX S3BIKOB MPOTPaMMHUPOBAHUS, 0] MOOWIIbHBIE OTIEpaLOH-
Hble cucteMbl (I0S, Android, Windows u T. 11.). OT0 obecneumBaeTcs 3a cueT mpeoodpazoBanms u3 CSS,
HTML wu JavaScript B Ko, KOTOphIi 00as turatgopmMa BOCIIpUHAMAET Kak daeMeHT web. DTo pacmupser
Bo3moxxaHoct HTML u JavaScript mis paboTsl ¢ pa3Nmu4HBIMU YCTpOWCTBaMU. B pe3ynbraTe MpHUiIoKeHUs
SIBIITIOTCS THOPHUIHBIMA, 3TO O3HAYAET, YTO OHHM HE SBJISIOTCS HU MO-HACTOAIIEMY MOOWIBHBIMH MPHIIOKE-
HUSAMHU (IIOTOMY YTO BCSI TEHEpalusi MaKeTa OCYIIECTBIIETCS C IOMOIIBI0 web-view BMECTO OCHOBHOW
CTPYKTYpBI TMOJIB30BATENLCKOTO HWHTEpdeiica miatdopmbl), HU Web-TIPHIOKEHUIMH, TOTOMY YTO OHU He
TOJIBKO Web-TIPUIIOKEHHS, HO M yIIAaKOBaHbI B Ka4eCTBE MPHJIOKCHUS IJIsl paclpeleNieHns], a TaKkKe UMEIOT
noctymn Kk API 6a30Boro hyHKIIHOHA A YCTPOHCTBA, TAKOTO Kak (aioBas cucrema, kamepa u T. 1. [1].

Cepsuc Adobe PhoneGap Build (puc. 1) mo3BosiseT mporpaMMucTaM MOATPYKaTh HCXOMHBIA KO
CSS, HTML u Javascript B «001auHblii KOMIHIISITOPY», KOTOPBIA cOOMpaeT MPHIOKEHUS O] KaXKAyIo MO~
IepKuBaeMyto iatgopmMy. '0ToBoe MpritoKeHHe KOMITIIIMPYETCS B BUE YCTAHOBOYHBIX MTAKETOB TSI Ka-
JKIOM MOOWITEHOM OTIepaITMOHHON CHCTEMBI.

Bd Apps Plugins  Docs  Blog  FAQ  Support

BattleShip

Jero for mobile application development

i Updatecode | | &¥ Rebuildall | [ Source

ApID  Version  Ownedby PhoneGap (105  Androsd / Windows,

105 Nokeyselected & roule || #  Nokeyselected ~ & s || o | X
B Nokeyselected v & Rebuild | | AhLog m

Puc. 1. PhoneGap build

Omnucanue npuinoxenus «BattleShip»: Kpoccrmardopmennoe modmisHoe mnpuinoxenue BattleShip
npeacTasisieT co00i mporpaMMy, MO3BOJISIOLIYIO TIOJIB30BATEN0 UIPaTh B MOPCKOW OOH ¢ OpyruM MOjb30-
BaTeJieM, KOTOPBIA B IaHHBII MOMEHT HaXOAMTCS OHJIAWH U TOXeE HUINET Urpy. IIpuinokeHne uMeeT KIMeHT-
CEpBEPHYIO apXHUTEKTYPY, B KOTOPOM OHO BBICTYIAeT B KayecTBE KJIIMEHTA, a B POJIM CEPBEPHOM YacTH BbI-
crynaet cepsep 6a3bl qanHbix MariaDB u php-ckpunThl, HaMCcaHHbIe TS YIpaBJieHus 0OMeHOM HH(pOpMa-
MU MEKy MOOWIIBHBIM MPHUIIOKEHHUEM H 0a30ii JaHHKIX (puc. 2).

Copaep B[l

Cepsep
NpUNOXeHU

Internet Internet

CmapTrhon CmapTtho
1 2

Puc. 2. lnarpamma pa3melieHust
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[Tocne ycnenHoil yCTaHOBKM M 3allyCKa MPHJIOKEHUs] OTKPOETCS INIABHOE MEHIO HpuiiokeHus. [Ipu
ITOM €CJIM Ha YCTPOMCTBE, B JAHHBI MOMEHT, He OyJeT JOCTYIeH HHTEPHET, TO Ha 9KpaH Oy/eT BBIBEICHO
JIMAJIOTOBOE OKHO ¢ MH(opMaLuell ¥ KHOMKOM, IPU HaXKaTHU KOTOPOil OyAeT COBEpIICHA IIOBTOPHAS TIOMBIT-
Ka POBEPKU MHTEPHET coeAnHeHus (puc. 3).

7z

Could not connect to the server. Please check
your internet connection.

Try again

Puc. 3. ''1aBHOe MeHI0 ¢ coo01eHueM 0 He00XoAuMoCcTH NpoBepku UHTEepHeT-coeMHeHus

[Ipyn Hanuuuu MHTEpHET-COEANHEHHMS, U, €CIIU MOJIb30BATENb €IIE€ HE MPOXOAWI PErHCTPALUIO, MIPH-
JIOKEHHE BBIBEIET JUAIOrOBOE OKHO M MPEIJIOKHUT MOJIb30BaTeN0 BBECTH JOrvH. Ecnu monbp3oBarens BBEN
KOPPEKTHBIN JIOTUH (JIOTWH JIOJDKEH OBITh 3aIOJIHEH, HE CO/epKaTh MPOOEIOB U CHENHUANBHBIX CHMBOJIOB),
MPUIOKEHUE CTCHEPUPYET YHUKAIbHBIA HACHTH()HUKALMOHHBIN KIIF0Y U HONpoOyeT OTHPaBUTh Ha CEpBEp pe-
TUCTPaLMOHHbIE TaHHbIE (JIOTHH, KJII04). B cilyyae ycnemHoi perucTpaiiy, IoiIb30BaTelb YBUIUT HA CBOEM
YCTPOHCTBE AMATOTOBOE OKHO (pHC. 4), CHTHAIM3UPYIOIIee 00 yCIEIHONW PEerucTpauu

W H 7% 12:25em

Alert

You have successfully registered

Puc. 4. I';1aBHOE MEHIO ¢ IUAJIOTOBbIM OKHOM, €000IIaI0IIEM O ycnemnoﬁ perucrpauuu

Uro0bl HaYaTh UTPY MOJIL30BATENb JOJKCH HAXKATh KHOMKY «Start new game» Ha OKHe ITIaBHOTO Me-
HI0. B 3TOM ciyuae npusioskeHue OTKPOET HOBOE OKHO, B KOTOPOM I0JIb30BaTENb YBUIUT KIECTOYHOE MOJIE
[IMPUHON JIECATh KIETOK M BBICOTOM ISATh KJIETOK, a Takxke KHOIKY «Find an opponent» (HaiiTu onmmoHeHTa).
ITepen Tem, Kak HaXxkaTh Ha KHOMNKY «Find an opponenty, mosb30Bareinto HEOOXOIUMO PACCTaBUTh ISITh KO-
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pabuieit Ha kietouHoM moJe. [Tocne HaxaTus Ha KHONKY «Find an opponenty u coOironeHus yCIoBHs O KO-
JYECTBEe KOpaOyiell Ha KJIETOYHOM IOJie, a TaKKe YCIOBUS O HAJMYUE WHTEPHETA, MOJB30BATENb YBUIUT
HaJMKCh, COOOIIAIONIYI0, YTO B JAHHBI MOMEHT OCYIIECTBIISICTCS TIOUCK OINIIOHCHTA, a TAaKXKe KapTHHKY 3a-
TPY3KH.

Janee npuinokeHne OTKPOET HOBOE OKHO TpoIiecca UTpHl (puc.S), UTPOKH YBUAAT Mepe] co00H yxe
3HAKOMOE UM KJIETOYHOE TMOJie U3 MPEbIAYIIEro OKHA, ¢ MUKTOrpaMMaMHi WX Kopabiel u Haanuchio «Your
shipsy», a Taxxe BTOpOe, HACHTHYHOE TI0 pasMepaM KJIETOYHOE IMoJie, KOTOPOE MPHUHAIICIKUT OMIOHEHTY H
COIIPOBOXIAETCS Haamuchio «Opponent’s shipsy.

QDY@ 0 OO Mk 99% 17:49

Your ships

AKX as

Opponent's ships

X
KX

XX

Puc. 5. OxHo mpomnecca UTPsI

3amada Urpbl — YHHYTOKUTH BCE IIATh KOpaOJieil ONMOHEHTa, HaXOIIIecs Ha €ro KJIETOYHOM MOJIe.
Kopabnu ornmoHeHTa, eCTECTBEHHO, CKPBITHI OT IJ1a3 UTPOKA, U OH JIOJDKEH MOMpoOoBaTh yrajaath UX MeCTo-
pacrnionoxxerne. UToObl HAHECTH yAap IO TOJII0 ONIMOHEHTa, UTPOK HAXXMMAET Ha IKpaH B 00JIACTH KIIETKH
OIMIOHEHTA, B KOTOPYIO UTPOK X04eT HaHecTu yaap. [locne HaxaTus mo 006aacTu KIETKU, UTPOK YBUIUT U30-
OpakeHHe TIepeu€pKHYTOr0 KPacHbIM KPECTUKOM KOpabJvKa B IAaHHOHM KJIETKe, B Cllydae yCIEITHOTo mopa-
KEHUS LIeH, WIN U300pakeHne YepHOro IMepeKkpecTrs B IaHHOM KIeTKe, B ciay4ae npomaxa. [locie yHuu-
TOKEHHS BCEX 5 BPa)KeCKHX KOpabiieil Miu IpH MoTepe CBOMX, NMOJIb30BATEN0 OyAET BBIBEACHO AUATOTOBOE
OKHO, COOOLIaIoIIee O 3aBEPLICHUH UIPHI, a TAKXKE Pe3yIbTaT UIPHI.

Jlurepatrypa

1. Getting started [Dnexrponnsiii pecypc]. Pexxum fgocryma: http://docs.phonegap.com/phonegap-build/getting-
started/ (mara obparmenus: 10.09.2019).

2. MoOunbHBIE  TIPUIOKEHHST ~ MHPOBOH  pBIHOK  [DNEKTpoHHBIH  pecypc]. Pexum  goctyma:
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%9C%D0%BE% D0
%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B8%D0%BB%D0%BE
%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F (%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BE%D0
%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA) (nara odpamenus 10.09.2019).
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2. Huorcnesapmoeck, Huotcnesapmosckuil 20cyoapcmeentbviil yHusepcumem

AJI'OPUTMbBI 'EHEPALIMU JIABUPUHTOB

AHHoOTanus. B naHHOI cTaThe pacCMOTPEHBI pa3IMuHbIe AITOPUTMBI TeHEPAK Ja0MPUHTOB, UX MPUHIMUII pa-
0O0TBI, XapaKTEPUCTUKH U OCOOCHHOCTH, a TaKkKe MPOTpaMMHasi peai3anus OJHOTO U3 aJrOPUTMOB TeHe-
paiuy B BUE UTPhl Ha HTpoBoM aBrkke Unity. [Toapo6Ho omucaH mpouece paboThl UTPhI U MPEACTABIIE-
HBI WJUTIOCTPALIMK MPOLIECCa UIPHL.

Kuarouessie ciioBa: Unity, maGupuHT, aliropuTM.

Bo3znukiee Ha 3ape rictopuu (TiepBble N300pakeHUs TaOUPHUHTA OOHAPYKEHBI B BEPXHEM TAJICOITUTE
38000 et mo H. 3.) mpocToe u300pakeHne JaOUPHUHTA C METISIONMMHA TOPOKKaMH OBLIO 3HAKOMO MHOTHUM
KynbTypaM. HensBecTHO, kakoil Hapo npumyman ero nepBbiM. e Obl HU kui yenoBek, B [lepy wiu LlBe-
uuK, B AHranu win Poccun, oH mpencTaBisieT ouH o0pa3: MyTaHble JOPOXKKH, JIOKHBIE XOAbl H TYIHKH,
JONTOXKTAHHBIN BBIXOJ], KOTOPBIA HE HAWTH 0€3 MOMOIIH ApHaTHBI

JIaOupuHTHI OBIBAIOT pa3Hble. B OHMX M3BUIIMCTHIE JOPOKKH COOOIIAIOTCS MEXKIY cO00M U BEOyT K
eAMHOMY LIeHTpY. B Apyrux Hapsay ¢ mpoxoJaMy MOTYT OBITh UM TYNHKH, U JJIS HIYLIEro Mo HeMy 3ajaya
COCTOUT B TOM, 4TOOBI, MUHYSI TYIIUKH, HAHTH BBIXOJ B IIPOTHBOIIOJIOKHOM KOHIIE JTa0MpHHTA. JIaOMPUHTEI
MOTYT 3alyThIBaTh, TyraTh U JaXXe JOBOAUTH 0 OTYASHHUS TeX, KTO B HUX monagaeT [1].

CaMoii BBIIAIONICHCS MOCTPOUKON ErMITSH ObUIM HE MUPAMUIbI, KaK TojaracT OOJILIIMHCTBO, a Or-
POMHBIH JTAOMPHUHT, KOTOPBIA OBLT MMOCTPOEH PSAOM € 03epoM Moiiprc, N3BECTHBIM CErojiHs Kak 03epo bup-
keT-KapyH, pacnonoxxeHHbIM K 3anagy oT peku Huin — B 80 kuioMerpax K 0Ty OT COBPEMEHHOTO ropoja
Kawupa. Ho kpome 3TOr0, caMblii 3HaMEHHTHIN JJAOUPUHT, O€3yCIOBHO, TOT, YTO, IO MPEAaHUI0, TOCTPOUI Ha
Kpure apunckuii ckynbnrop Jenan. Jlabupunat B Knoce Ha octpoBe KpuT ObLIT TOCTPOEH MO3KE ErUIIETCKO-
ro nabupunTa. Kputckuii 1a0MprUHT HAMOMMHAJ €THIIETCKHA, HO €ro pa3Mepbl ObUTM HaMHOro MeHblie. B |
BeKe H.D. puMckuid yuéHbiid [Imimamii 3ametrsn, uto xutenu Kpura nmocTpouiu cBoii TaOUPUHT B OJJHY COTYIO
BEJIMUMHBI ETUIETCKOro JabUpHUHTA.

JlabupunT — xpam 3esca Jlabpanackoro Ha Kpure, 1. e. Labrynthios, mockoibpKy OCHOBHBIM CHMBOJIOM
u aTpubyTOoM 3TOro 3eBca sBisieTcs TOmop (rped. — abrys). Yué€Hble mpeanosiararoT, YTO UMEHHO OTCIoJa
MPOUCXOJIUT CIIOBO <«JIA0UPUHTY», KOTOPHIM MEPBOHAYAILHO HA3BIBAIU «JJOM JBOMHOTO TOTOpa» — JIBOPEI]
uaps Munoca.

JlaOupuHT TaKke SBIAETCS XAHPOM KOMIIBIOTEPHBIX UIP; UIPBI JAHHOTO JKAaHPA XapaKTepU3yIOTCS
TEM, YTO IIeJIbIO SIBJISIETCS AOOpaThesi O BBIXOJA W3 JIAOWPHHTA, MOIMYTHO yCIEX WUTPOKa OMpEIeNseTcs B
OoJIbIlICH YaCTH HABUTALIMEH M OpHEHTaIel B tadbupunTe [4].

JlaOupuHTHI pa3IuYaloTCs MO CTENEHU CI0KHOCTH, TAKXKE JaOUPUHTBI MOTYT UMETh Pa3iIMYHbIN BUA:
CBEpXY, COOKy, C BHJIOM OT IEPBOIO JIMIA, JTUOO ObITh «CKPBITBIMU». B HEKOTOPBIX CIydasx MIPOK MOXKET
W3MEHSATH JJAOUPHHT, OTKPHIBAS U 3aKPHIBAs POXO/IBI.

OnHu 1aOMPUHTEI MEHbILIE OPUEHTHPOBAHB! HA HABUTALIMIO, HO OOJIBIIE HA TO, KAKOW MOCIIe0BATEIIb-
HOCTBIO AEUCTBHUIA J0OpaThCs A0 TEX WM MHBIX MECT UTPOBOTO Mupa. IMEroTcs Urpsl, B KOTOPHIX JIAOMPHH-
ThI BCTPOE€HBI B MUHU-UTPHI FJTH YacCTh UTPHI.

Urpsl n1abupuHTHI OBIBAIOT C Pa3IMYHBIMUA 0COOCHHOCTSIMHU. HanpriMep, B HEKOTOPBIX POJIEBBIX UTpax
00BEM UTPOBOIO MHPa MOXET COCTABISTH THICSYU M AECATKU ThICAY JoKauuii. CaMoO IpOCTPaHCTBO MOXKET
OBITh OPraHU30BaHO TO-PA3HOMY — HE TOJIBKO KaK MPSIMOYTOJIbHAs CETKa U3 siUeeK, HO W, HAIPUMED, MOXKET
WCTIOJIB30BaThCs MIECTUYTONbHAs KapTa. ['epor UTp MOTYT MYTEIIECTBOBATh IMOJI OTKPBITHIM HEOOM, B 3aM-
Kax, Melepax U Ipyrux BapHaHTax CETTUHIA, U UTPOBOE MPOCTPAHCTBO B HUX MOXKET pacCMAaTPUBAThCA Kak
nabupuHT. [1py 3TOM HYale Bcero JTaOUPHUHTHI B 3aKPBITHIX TIOMEIICHHSX 00JIee CIIOKHBI B HABUTaluH [2].

Kpome kak caMOCTOSTENHEHOTO KaHpa WP, JJAOUPHUHTHI SBJISIOTCS OCHOBOM IJIsl CO3JaHMS JIOKAIUK B
Wrpax APYruX KaHPOB: HAIIPUMED, CUCTEM TIeIIepP, KOTOPBIE, B CBOIO 04YepeIb, MOTYT OBITh MCIIOJIb30BAaHbI B
OYeHb HIMPOKOM KJlacce Urp-OpoauiioK u T. . OQHAKO €C UTPOKY MPHUIAETCA MOCTOSHHO «U3yd4aTh OIHU U
T€ e JIOKAIlMH, eMy 3TO MOXET CKOPO HaJ0eCTh, a IOTOMY Iepen pa3paboTyMKaMu UTP BCTa€T BOIPOC O
MPOLIEAYPHOM reHepaluu JaOUPHUHTOB, T. €. 9TOOBI KaXKI0€ OUepeHOe MPOXOXKIEHHE UIPhI MPOXOIUIIO Ha
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3aHOBO CT€HEpHPOBaHHOH TeppuTopu [3]. Takux anropuTMOB CYIIECTBYET YK€ O4€Hb MHOTO, U KaXK/IbIH 13
HUX UMeeT COOCTBEHHBIE XapaKTEPUCTHUKH.

OfHMM M3 3TUX aNTOPUTMOB SIBJIsIETCA ANTOpUTM Oiuiepa. AnroputM Diuiepa MO3BOJSIET CO31aBaTh
aOUPUHTHI, UMEIOIIME TOJIBKO OAMH MyTh MEXAY ABYMs ToukaMu. Cam 1o cebe anropuTM O4YeHb ObICTP U
WCIIONB3YeT MaMATh APPEKTUBHO, TPeOys MaMATH MPOMOPIIMOHAIBHO YHCITY CTPOK. DTO TO3BOJISIET CO37a-
BaTh JJAOUPHUHTHI OOJIBIIOrO pa3Mepa MpU OrpaHUYECHHBIX pazMmepax namstu. Co3gaHue CTPOKU COCTOMT U3
JIBYX YacTeil: cydailHpIM 00pa3oM COEIMHSEM COCEAHHUE B MpeaenaX CTPOKH SUYEHKH, T. €. BbIpe3aeM ropH-
30HTAJIBHBIE TIPOXOJBI, 3aTE€M CIy4YaiHBIM 00pa3oM COEIWHSEM SUEHKH MEXAy TeKyIIed W CIeXyroImei
CTPOKaMH, T. €. BBIPE3aeM BEPTHKAJIbHBIC IPOXOIBL.

[Ipu BBIpe3aHUM TOPU3OHTANBHBIX MPOXOJOB MBI HE COSAMHSEM SUCHKHU, Yy)KE HAXOAALINECS B OJHOM
MHOXecCTBe (IIOTOMY YTO MHa4ye CO3JacTCs METsl), a IPU BBIPE3aHUN BEPTUKAIBHBIX MPOXOJI0B MBI JOJIKHEI
COEIUHUTH SYEHKY, €CIM OHa MMEET €ANHUYHBIN pa3Mep (IIOTOMY 4TO, €Clii €€ OCTaBUTh, OHA CO3AACT U30-
JTUpOBaHHYIO 00nacTs). [Ipu BbIpe3aHUM TOPU3OHTANBHBIX MPOXOIOB MBI COEIUHSIEM SUCHKH, €CITU OHU Ha-
XOZASTCS B ONMHAKOBOM MHOKECTBE (IIOTOMY YTO TETEph MEXIYy HUMH €CTh MYTh), & IPU BBIPE3aHUN BEPTH-
KaJIbHBIX IPOXOJOB, KOT/Ia HE COSMHAEMCS € STUEHKOM, IoMemaeM e€ B OTAENbHOE MHOXKECTBO (IIOTOMY 4TO
TeTephb OHA OTACIICHA OT OCTAIBHON YaCTH JTaOMPHUHTA).

Co3anue HaUMHAETCS C TOTO, UTO MEPe] COeJUHEHUEM STUeeK B TIEPBOM CTPOKE KaxKaas sTueiKa IMeeT
co0cTBeHHOE MHOXecTBO. Co3aHMe 3aBepIlaeTcs [10cIe COeANHEHUs AUeeK B nocuenHei crpoke. Cymect-
ByeT 0c000€ MPaBUJIO 3aBEPILCHMS: K MOMEHTY 3aBEPLICHUS KaXKaas siueiiKa JOJDKHA HAXOAMTHCS B OJUHA-
KOBOM MHOXKECTBE, YTOOBI M30€KaTh H30JIMPOBaHHBIX oOnacTeit [4].

CymiecTByeT emié oJuH aaroput™ noj HazBanuem AnroputM I[loucka B riyouny (Depth-first search
algorithm). B oTiuyrie OT MPOINUIOro aJIrOPUTMa, KOTOPBI B OCHOBHOM OCHOBAH Ha «BBIPAIIMBAHUIY JIAOU-
PHHTOB, 3TOT aJTOPUTM SIBJISIETCS. OJJHUM U3 METOI0B 00X010B rpadoB. CTparerus moucka B riryOuHy, Kak U
CIIElyeT U3 Ha3BaHUS, COCTOUT B TOM, YTOOBI UATH «BIIyOb» rpada, HACKOIBKO 3TO BO3MOXKHO. AJITOPUTM
MIONCKa ONHCBIBAETCS PEKYPCHUBHO: IepebrpaeM Bce HCXOMAIINE U3 paccMaTpuBaeMol BeplnHbl péopa. Ec-
71 pedpo BeAET B BepIIMHY, KOTOpas He OblUla pacCMOTPEHa paHee, TO 3allyCKaeM aJllfOPUTM OT 3TOH Hepac-
CMOTpPEHHO} BEpIIMHBL, a TIOCJIE BO3BpallaeMcsl M poJiojbkaeM nepedupats pédpa. Bozspar mpoucxonut B
TOM CiTydae, eclid B PacCMaTpUBAaeMOH BepIIMHE HE OCTaloch p&dep, KOTOphie BEAYT B HEPACCMOTPEHHYIO
BEPLINHY.

Jnst co3manust TabUpUHTA STOT AITOPUTM JOBOJILHO MPOCTOH B peanu3anuu. B npuHnume, Mbl Ha4H-
HaeM CO CIIy4aiiHOM TOYKM M MPOJOJKAeTe KONaTh «BIIIyOb» B OJHOM W3 4 HalpaBlieHHWH (BBEpX, BIPABO,
BHU3, BJIEBO), IIOKa HE CMOXKEM MATH Janbliie. Kak TOIbKO MBI 3aCTpsSHEM, MBI JIeJIaeM IIar Ha3aj, IoKa He
HaEéM OTKpBITHIA IyTh. MBI OyJaeM JienaTh 3TO, MOKa KaKJas TOUYKa HE MPOBEPUT KaKJOe HarpaBliCHHE.
Ecnu xaxxaas siueiika ceTku OyneT o0padoTaHa, Mbl IOJIyYHM HJICaIbHO CreHEPUPOBAHHBIH JTaOUpUHT [6].

[IporpamMHas peanu3sanys ONMCaHHBIX AITOPUTMOB ObUIA ClleJIaHa B BUJE UTPHI 110/ Ha3BaHueM Maze
Runner na urposom aBrxke Unity.

Penakrop Unity (puc. 1) noctynen mans Windows, Mac u Linux, ©*MEeT MHCTPYMEHTBI KaK JJIs Xy-
JIOKHUKOB, pa3pabaThIBAIOIINX YBJIEKATEIbHBIE MUPBI, TaK U JJIS IPOrPAMMHUCTOB, KOTOPBIE PEATH3YIOT UT-
POBYIO JIOTUKY M OTTa4MBalOT UrpoBoii mpouecc. Unity moaxoaut kak mist 2D, tak u g 3D, npenocrasisist
BCE HEOOX0MMbIe (BYHKIMHU [UIs1 JIFOOBIX HYX]I B JTF0OOM aHpe [7].

~preient | B cansse
e

Puc. 1. Pegaxrop Unity
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JIBIKOK TToAmep KUBacT ABa CKPHUNTOBLIX s3bika: C#, JavaScript (mogudukanmst). [Tognepxusaer du-
3MKY TBEPBIX TEJ M TKaHH, a Takke Gpusuky tuna Ragdoll (tpsanuunas kykia). B pexakTope umeercs cuc-
TeMa HacJieIoBaHusl 00BEKTOB: JOUEpHHE OOBEKTHI OYAyT MOBTOPSTH BCE U3MEHEHUS MO3HULUH, IIOBOPOTA U
MacITaba poAuTeIbcKoro 00bekTa. CKPHUIITHI B PEAKTOPE MPUKPSIUIIOTCS K 00bEKTaM B BUJIC OTACIBHBIX
KOMITOHEHTOB.

Urpa MazeRunner, peanuzoBanHast Ha UTpoBoM nBxkKe Unity, pencTaBisieT co00i TeHepHpPyEeMBbIit
2D nabupunt. [locne renepanyu g1abupuHTa co3naéresi 00bEKT, MpeacTaBIsOMNI coboil urpoka. Haxonsce
B Hayayie JaOMPHHTA, IIeTTb UTPOKA COCTOUT B TOM, YTOOBI TOOpAThCS 0 BHIXOAA M3 JJAOMPHHTA B KPOMEIII-
HOW ThMe, KOTOpasi ocBemiaetcst poHapém y urpoka (puc. 2). [Ipu kaxaom 3amycke JaOUPHHT TeHEPUPYETCs
pangomHo. J[ns reHepanuu T1abupuHTa ObUT UCTIOJIH30BANl AITOPUTM IOUCKA B TIyOHHY, TaK KaK OH OYCHb
MPOCT B peasIn3aI|H.

€ MazeRunner

_ |

Puc. 2. MazeRunner

[TpuitoxkeHne COCTOUT U3 CEMH KIIACCOB:

» Maze — OcHoBHoI Ki1acc;

* Tools — BecriomoraresbHbIH Kiace it QYyHKINY,

» MazeSprite — Kitacc a/1st ycTaHOBKH CIIPaliTOB HA OOBEKTHI;

» MazeGenerator — Knacc renepaiiuu 1a0UpUHTa U €ro 3apUCOBKY;

» MazeCharacter — Kimacc o6bekTa miepcoHaka,

» MazeDirectives — Kitacc yka3zanwuii 1efiCTBHIA B TaOUPHHTE;

» MazeGoal — Kitacc BbIxo/a u3 1abupHHTA.

Maze:

OcHoBHO# Kiacc abupuHTa. B Kitacce peanusyercs rerrep cetounoro mMaccusa (Grid), KOHCTpyKTOp
knacca (Maze), ynkuus renepanun (Generate), ¢pyHkuus anroputMa reaepauun (MazeDigger), dyHKuus
MOJTYYeHUs] MO3UIMK BbIXoAa ux yabupunrta (GetGoalPosition), GyHKIUS MomydeHUs: TeKylIeH sSUeiKu
(GetCell).

KonctpykTop Kiacca HCHONb3yeTcs Uil YCTaHOBIICHHSI 3HAUECHUN JUIsl 00JIacTH JJAOMPHUHTA U TeHepa-
TOpa CIIy4ailHbIX YUCEL.

Oyuxius Generate MHUNMATU3UPYET HAIll CETOYHBIN MACCHB, 3aIIyCKAEeT U YCTaHABIMBAET HAYaIbHYIO
MO3HULMIO 17151 PYHKIIMU aNrOpuT™Ma I'eHEepaLiH.

Oynknus MazeDigger nojiydaeT TEKyILIyIO MO3HMLMIO, CO30aET MAacCHB HAlpaBJIeHUH W TacyeT Hall
MacCCHB BCIIOMOTATeIbHOW (DYHKIIMEH, MOTYYHB MAaCCHB CO BCEMH CIy4YallHBIMHU HANPAaBICHUSMHE, QYHKIIUS
MPOBEPSIET BCE HAIIPABJICHUS 110 aJITOPUTMY U COXPAHSET MOJYUYSHHBIN JAOUPUHT B CETOUYHBIH MacCHUB.

B ¢ynkuun GetGoalPosition B ycTaHOBIEHHOM pajanyce BeAETCS MOKMCK SYEHKHU I10J1a, IOUCK TPOU3-
BOJIUTCSI B IPOTHUBOIIOJIOKHOM HAIPABJICHUHU OT HAYaJbHOW TOYKH, 3aTEM MPOXOJIS uepe3 MO3UIUH KOHSUHON
TOYKH, BO3BpAIIaeTCs MepBast siueiika Mo3uIMH 110J1a, KOTopast ObUla HalijIeHa.
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B ¢yukuuu GetCell mpoBepsieTcst yClIoBUE, €CIIM OJHA U3 MO3HULUN X U Y OTPHUILIATEIbHBI WK OOJIbIIE
IIMPUHBI WIX BBICOTHI, TO Bo3Bpamaercs false, mpu ucTuHe BO3BpamaeTcs TeKyIas ssueiika.

Tools:

Bcnomoratensublil knace 11t pyHkuuu. B kiacce peanusyercsl ofHA €IUHCTBEHHAS (YHKIHS Mepe-
tacoBku (Shuffle). Oto pynkus Be3pIBaeTcs B pynkunu MazeDigger kitacca Maze.

E¢€ mesp 3akmovaeTcs B TOM, YTOOBI IIEPETacOBATh MOTYYEHHBIH OT (D)YHKIIMHM MacCHB HANPaBICHUH
BEpHYTH ero oOpatHo B pyHKIMI0 MazeDigger.

MazeSprite:

Kiacc s yctaHoBKH cripaiiToB Ha 00beKTHI. B Kitacce peanmsyercst pyHKINSA CCBIIKH HA KOMITOHEHT
(Awake), hyHKIHS yCTaHOBKH cripaidToB (SetSprite) u meperpyska i 3Toi QyHKIHH.

B ¢ynkunu Awake MbI co3gaém ccblUTKy Ha KOMIOHEHT Sprite render npedabda MazeSprite, B KOTOpoM
OyIyT yCTaHOBIICHHBIE CIIPAMTHI.

B ¢ynkuun SetSprite ycraHaBnmuBaroTCcs COpalThl L1 KOMIIOHEHTa Sprite render ¥ MOPSAOK COPTH-
POBKH, B Meperpy3ke pyHKIMN YCTaHABINBACTCSI HAMMEHBIINH MOPSAIOK COPTUPOBKH.

MazeGenerator:

Kiacc remepanmm naGupuHTa W €ro 3apHCOBKH. B kiacce peammsyercst (QyHKIHS SK3EMIUIIpA
(Awake), dynkius uaunuanusanuu (Start), GyHKIUS 3apucoBku jJabupunra (DrawMaze), ¢pyHKIus 3apu-
coBku cteH (DrawWalls), pyrknuns momydenus cerounoit siaeriku tabupunta (GetMazeGridCell), dynakius
co3manus crpaiita tabupunra (CreateMazeSprite).

B ¢ynxnun Awake Mbl 3amonHsieM cBOMCTBO instance, uToObI kiacc MazeCharacter cMor BOCIIONB30-
BaThes pynkuueit GetMazeGridCell.

B ¢ynkumm Start MHUIMATH3UPYETCS HAIl TEHEPATOp CIIyYalHBIX YMCEN, MPOBEPSETCS HEYETHOCTD
pa3MepoB JaOMpUHTA, 3aTeM OHa CO3AAET HOBBIN SK3EMIUIAP HAIIETO JJAOMPUHTA, TCHEPUPYET JTaOUPHHT, BbI-
3pIBaeT GpyHkuuo DrawMaze u npoBepseT ycioBue rotoBHOCTH TabupunTta (OnMazeReady).

B ¢ynkunn DrawMaze MBI IpOXOANM II0 CETKE U MTPOBEPSIEM, SBISETCS TN sieiika JaObupuHTa My TEM,
M, €CJIM 3TO TaK, MBI CO37aéM HOBBIH CHPAMT MoJa JJaOUPUHTA, B TPOTUBHOM CIIydae cOo31aéTcs CIIpaiT Kpbl-
1M ¥ 3apUCOBBIBAIOTCS CTEHBI BbI30BOM (pyHKIMK DrawWalls.

B ¢ynkuun DrawWalls npoBepsirotest ueTbipe cocena top, bottom, left, right Texymel srtueiiku BbI30-
BoM ¢yHkmn GetMazeGridCell, SsBisiFoTCS T OHM STYEHKaMU TyTH WU STYeHKaMH CTEHBI, TIOCJIe BO3BpaIlle-
HUS cocenel, QyHKIMS ycTaHABIMBACT MOJIOKEHHUS, PUCYET CIIPalThl HA CTEHE M YIJlax CTeH W MOBOpavYHBa-
€T UX HYXXHOE MOJIOKEHHE.

B ¢ynxunn GetMazeGridCell Mbl monydaeM TeKylIyto siueiiKy, MyTEM BO3BPALLEHHUS HALLIETO SK3EMII-
nsipa tabupunTa ¢ BeizoBoM GyHKun GetCell kiacca Maze.

Oynknus CreateMazeSprite co3aaer 3x3eMiunsip npedada MazeSprite B Tekyliel mo3uiuu, 3a1aét
CIIPAUT C MOPSIIKOM COPTHPOBKH, 3a1aéT POANUTEIBCKUI dIIEMEHT NpeoOpa3oBaHKs M MOBOPAYMBACT CIIpaii-
THI.

MazeCharacter:

Knacc oObekra mepcoHaxa. B knacce peanmsyercs ¢ynkuusi ooHosnenus (Update). B ¢dyHknum
Update mMbI mpoBepsieM, JOCTUTIIH JIM MBI LENeBOI S4eiKU. 3aTeM Mbl YCTAaHABIMBAEM TEKYILYIO HO3UIIMIO
STYEHKH, J1ajiee Mbl YCTaHABJIMBAEM TEKyIllee HalpaBJieHHE B 3aBUCUMOCTH OT BBOJIA.

Ucnoneiys dpyakuuio GetMazeGridCell knacca MazeGenerator, Mbl IpoBepsieM YCIOBHsI QYHKIIUH U
MPOBEPKH JTOCTIKEHUS 1IeIEBON SYEHKH, €CIIM OHW MCTHHHBI, MBI TIEPEABUIaeM O0BEKT IIEPCOHAXKa B IIeJIe-
BYIO SAUYECHKY.

MazeDirectives:

Krnacc ykazanwmii neficteuii B mabupunTe. B kacce peannzoBanbl Tpu QyHKIUW. OYHKINS WHUTTATH-
3anun (Awake), ¢pynkuus 3amycka aupektus (StartDirectives), ¢dynkuus cmensl kamepsl (Update) u pynk-
us Bexoja u3 mabupuara (OnGoalReached).

B ¢ynkmmm Awake mposepsiercss ycioBue ToToBHOCTH JabupmHta OnMazeReady knacca
MazeGenerator, ecu JaOUPHHT TOTOB, TO BhI3bIBaeTCs PyHKIMs StartDirectives.

dynknus StarDirectives coszmaeT sx3emiuiip npedada MazeGoal B mo3uiiuu BeIX0oaa U3 JaOUPHUHTA.

Oynknus Update nepexiiouaeT Kamepy ¢ BUIa UTPOKa, Ha OOIIHUK BUJ BCero jabupunra (puc. 3) npu
Ha)KaTHH KJIaBHIIHA Space.

B ¢ynkmmn OnGoalReached nocie monyuenus coodmenus or ¢pyHkuun kinacca MazeGoal npoucxo-
JIAT BBIXOJ U3 TIPUIIOKEHHS.
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Q MazeRunner [N

Puc. 3. MazeRunner: o6mmuii Bux Bcero 1ad0MpuHTa

MazeGoal:

Knacc Beixoga u3 nabupunta. B knacce peannzoBansl e pyHkiuun. OyHkus crapta (Start) u QyHK-
uus tpurrepa (OnTriggerEnter2D).

B ¢yskmum  Start mpocTo ycTaHaBIMBaeTCS CHpPaWT K BBIXOMYy U3 nabupuata. B dyHKINH
OnTriggerEnter2D otmpaeinseM cooOiienue poaurenbckomy GameObject 0 TOM, 4TO BBIXOJ OBLI JOCTHI-
HYT.
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CUCTEMBI YIIPABJIEHHS I'OJIOCOM
JJI JIIOJEN C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMU

Annoranusi. CoBpeMeHHBI 00MX0]] YeJ0BeKa IOJIOH TEXHHKH M 3JEKTPOHUKU M OOJIBIIOr0 KOJMYECTBAa MH-
¢dopmamyn, KOTOPYIO HY)XHO XpaHUTh, 0OpabaThiBaTh, IepenaBarb. Y JIOACH C OrpaHWYCHHBIMH BO3-
MOYKHOCTSIMH TOXE JIOJDKEH OBITh CIIOCO0 B3aMMOZICHCTBOBATh TEXHUKOM. B wacTHOCTH, U1 KOMIbBIOTE-
POB NPHUIYMaHBl TOJIOCOBBIC NOMOIIHMKM ¥ HMHTEP(EHCHl, MO3BOJSIOIINE TOJOCOBHIMH KOMaHIAMH
YIIPaBIATH MOJTHOLCHHO paboTaTh 32 KOMITBEOTEPOM.

KuaroueBsble cjioBa: nporpaMMupoBaHue, HHGOpMaTH3aLKs, TOMOIIB JIOASIM C OTPAHHYCHHBIMH BO3MOXKHOCTSI-
MU, UHTEPPEHCHI.

B coBpeMeHHOM 00IIECTBE TPYAHO MPEACTABUTH YEIOBEKAa, KOTOPBIH HE paboTall ¢ 3JIEKTPOHHBIMU
cpencTBamu 00padoTku uHPopMarmu. g KaxkIoro 4enoBeka 0OMXOIHBIMH 33Ja9aMi CTANA 1eYaTh JOKY-
MEHTOB, OOLICHUE B COLMAJBbHBIX CETAX WM MECCEHIKepaX, HOPTaTUBHOCTH YCTPOMCTB M OOLIENOCTYII-
HOCTb. Y JIIOJIell C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU B COBPEMEHHBIX YCIOBHUSAX €CTh BCE€ BO3MOXKHOCTH
OBITH MOJTHOLICHHBIM YEJIOBEKOM H I0JIb30BATHCSI BCEMH BO3MOXHOCTAMU LHHU(POBON MHIYCTPHUH.

CucTeMbl pacrno3HaBaHMsl KJIACCU(OUIMPYIOTCS MO pa3HbIM mapamerpam. [lo pasmepy 0a3pl JaHHBIX
CJIOB, ISl MAJIGHBKUX YCTPOMCTB MOXKHO 3anucarh 2—10 cJI0B U UCHOIB30BaTh UX KaK KIIFOUEBBIE Ui yIIPaB-
JIeHHs1 JieBaiicoM. B Toxke BpeMsi [UIs pacrio3HaBaHUsl pEUd HYKEH OOJIBIION CIOBaph ¢ HAUOOJIBIIUM KOJH-
YEeCTBOM CJIOB Ul paclo3HaBaHUs. Pa3nnyaioT MepcOHAIbHBIE CHUCTEMBl PACIIO3HABAHUS, 3aBHCALIME OT
JIUKTOpa ¥ YHHBEpCaJbHBIC HE3aBUCAIINE OT AUKTOpa. B cucTemMax ¢ 3aBUCHMOCTSIMH OT JTUKTOpPa OOBIYHO
Majoe KOJINYeCTBO KOMaH I ¥ MX KaJTUOPOBKA MPOBOIUTCS ISl KAXKIOTO TUKTOpPa OTAENbHO. /{151 HEKOTOpBIX
MPOrpaMMHBIX peleHrui TpeOyercsi KaauOpoBKa MOCie CMEHbl MUKpPO(OHa Tak Kak pa3Hble MHUKPO(OHBI
HUMEIOT pa3Hble XapaKTEPUCTUKU U AMANa30HbI YaCTOTHI KoslebaHuil. Tak ke pa3auyaroT IporpaMMbl 10 TH-
Iy peuu. /s CIMTHON peun WIK ke pa3feiIbHOM peud e HYKHO YETKO IIPOroBapyUBaTh KaxIbld 3ByK. B
CpeACTBax IJe €CTh BO3MOXKHOCTh PACHO3HATH CIMUTHYIO peub €CTh HAOOp MHCTPYMEHTOB, IO3BOJISIOLIMNA
«yrajiaTh) CKa3aHHYIO KOMaHIy. Pacrio3HaBaHue JeNsT Tak K€ 10 HAa3HAUYEHHIO, €CIM CHCTEMa MpeaHa3Ha-
YeHa Ui TUKTOBKH, TO € HeoOXoauMo Ooiblnasi 6a3a ciIoBapsi U YMEHHE Paclio3HABaTh CIUTHYIO pPeyb.
CucTembl pacrio3HaBaHUs UCHOIB3YIOT pa3Hble CUCTEMBI pACIIO3HABAHUS TaKUe KaK HEHPOHHBIE CETH, CKPBI-
Thie MapKOBCKHE MOJIENIN WIIM AMHAMHYECKOE IporpaMmmupoBaHue. Vcronb30BaHne HEMPOHHBIX ceTel 1Mo-
paszyMeBaeT HaJH4Yhe IPOrpaMMHOTO 00ECIIeYeHHs ¢ MepCcenTPOHAMH WM TaK HAa3bIBAEMbIMU HEHPOHAMH U
OCHOBaHHOE Ha OOyUYeHHMH MPOrpaMMBbl Paclo3HABaHHIO (Qpa3, CUMBOJIOB, IU(p, KOMaHJ, HHTOHAIMH. Ho
CTaHAAPTOM PEYEBOM TEXHOJOTHH PacliO3HABAaHUs SIBIISIETCA alnapaT CKPBITBIX MapKOBCKUX MoJiesiel. DTOT
METOJI HCIIOJIb3YeT PEKyPCHBHBIE IPOIELYPhI, KOTOPbIE 00MAAI0T BEIUUCIUTENBHOH cioxkHOCThI0 O(T*N?)
OTHOCHUTENILHO KoyndecTBa coctossHus Mojenu N u JymHHBI HabiromaeMol mocienoBarensHocT 1. [lpu
pabote c Gombuiol 6a30i cioBaps M WCHONB30BaHHUS TPU(POHOB B KadecTBE Mojeield GOHEM TO YHCIO CO-
CTOSTHUI TOCTUTaeT COTEH, a JAJIMHHA HaOII01aeMOl TOC/IeI0BaTEIbHOCTH MIPU PACIIO3HABAHUH CIMTHOW pe-
Y1 MOKET OBITh B IIPHHIIMIE, HEOTpaHWYeHHOH. Kakue CyIiecTByIOT MporpaMMBl Jjisi paboThl ¢ KOMITBIOTE-
pom? T'onocoBoe ynpasienue koMibloTepoM, Windows — He OYEHB MOMYJISIPHO B CETH U B CpeJie MPOoTrpam-
MHUCTOB. Takux MHTEPECHBIX MPOTPaMM Uil TOJIOCOBOrO YIPaBJICHUSI HE oueHb MHOro. Tem Oornee ecnu ro-
BOPUTH O TOJIOCOBOM YIPaBJICHUU Ha PYCCKOM. A BeIb 3TO BOCTPEOOBAaHO CpeIH JIOAEH, Y KOTOPBIX MPO-
0JIeMBbI C 370POBbEM, Mapaii30BaHHBIX JIOACH, JItojIel 0e3 pyk, Jitojael ¢ mpodieMamu 3peHus. ['orocoBbie
CHCTEMBI TO3BOJIAT UM CYIIECTBEHHO OOJETYHTH XM3Hb. DaHTACTBI U TEXHUYECKHE MHXEHEPHI yXKe Mpel-
CTaBWJIM, KaK 3TO MOXET BBHIIVIAACTh B OyaylleMm, HanpuMmep, B ¢punbme «Kele3Hblil uesoBek» e UHTEep-
¢eiic mporpaMmMbl KOMOMHUPOBAHHEIH, YIPABISETCS TOJIOCOM U KecTaMH. B QuiibMe npoJieMOHCTpHpOBaHa
CHCTE€Ma HCKYCCTBEHHOTO MHTEJIEKTa, KOTOPas pelaja 3aadi ¥ UMejla CBOWCTBA JIMYHOCTH, TIOATOMY MOT-
Jla Pacro3HaBaTh M OTOOPaXaTh KOMAaH/bI U MPEJIOKEHNS MIIH K€ BHIBOJUTH OTBETHI Ha BOIPOCHI, a TAKXKe
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BECTH KOHCTPYKTHBHBIN anainor. Takue BO3MOKHOCTH XOPOIIO MPOAEMOHCTPUPOBAIH B KMHO. J[)KapBHC OT-
BEYAET Ha BOIPOCHI IPEUIaraeT CBOM PEIICHHs MPOCIUPYET XPaHUMYIO M HalICHHYIO HH(OpMAIHIO.

CyIIecTBYIOT pealibHble IPOTOTHITE J[)kapBuca B peaqbHOM Mupe. ['oiocoBbie momomauku ot Google
(google now), Yandex (SInaekc momouauk, Anuca), Samsung, apple (Siri) u npoune. Kaxplii HOMOIITHHK
MMEET CBOM IUTIOCHI 1 MUHYCHI M IOCTOSTHHO yiydmratoTcs. KagecTBo ux paGOTHI 3aBHCUT HANPSIMYIO OT TPY-
1a UX pa3pabOTYNKOB M YCTPOUCTB ¢ KOTOPBIX MX MCHONB3YIOT. MIX pa3paboTka He MpeKpamaeTcs Jaxe mo-
clle peain3aluy MPOAYKTa M COAepKaHue MPOAYKTa MOKET KapAHHAIBHO MOMEHSETCS WIH JOOaBUTCS KO-
geBas GyHKIMsA. Ha TaHHBIT MOMEHT CyIIECTBYET TaK XKe TOJOCOBBIC CHCTEMBI YIPABICHHS IS MAHUITY IS
MK KypcopoMm, BBooM maHHbIX B cucteme Windows. Hanpumep, «Typle», Dragon Dictate, mo3sossitomue
nepeMenaTb Kypcop M IedaraTb, UCIONb3ys TOJBKO Toyoc. MHCTpYMEHTHI NMpeanaraloT pasHble CIOCOObI
BBoja. Dragon Dictate mo3Bosnsier ucnosnb3oBathk «Mouse Grid it HaBUTAIMK MBIIIKY 110 SKpaHy. Bbi3biBast
komanay «Mouse Grid» skpaH nenutcs Ha 6 paBHBIX, IPOHYMEPOBAHHBIX YacTell Ha3bIBas HOMEp SUCHKU
9Ta sueiika JenuTes Ha emé 6 paBHbBIX dacTeil. Tak MOXKHO Ha3bIBasi YMCIa, yKa3aTh TOYHO HA HY)KHBIA 00b-
eKT BIUIOTH A0 NHKcena. Kaxaplii pas mocie BeiOOpa sUeiiKy, Kypcop TOMeIaeTcesl B LIGHTP CEKTopa U Mocie
koman ie1 button click BeimonHseT Haxkatue KHOMKU MbIiH. C TaKOH CHCTEMOH JIETKO YIPABIISATh Opay3epoM,
JHMCTaTh BKJIAAKH, WIN Aaxe pucoBaTh wian MonenupoBatb B CAD cucremax. CoBpeMEHHBIE CpPE/ICTBA,
BcTpoeHHbie B Windows 10 He 1ocTynHbI oka it Pycckoro si3bika, U Ui TOro 4T00bI HCIIOIB30BaTh TOJI0-
COBBIC KOMAH/bI MTPUAETCS MCIOIb30BaTh AMEPUKAHCKYIO BEPCHIO OTICPAIlMOHHOI CHCTEMBI U pa3roBapyuBaTh
Ha e€ POJHOM aHIIIUICKOM si3bike. B mianax Microsoft B Gymyiiuem BbITYyCTUTH OOHOBJICHHS, ISl TOJIOCOBO-
ro MOMOIIHHKA KOTOPBIE BKIIFOUAT CHCTEMY pacrio3HaBaHus 1 Ha pycckux Bepcusix Windows 10.

Kak BUAHO cHCTEMBI TOJIOCOBOTO YIPaBICHHSI KOMIBIOTEPOM PacCIpOCTPaHEHBI U BKIIOYEHBI B HEKO-
TOpBIE YCTPOICTBa, MpodIeMa X UCIIOIb30BAHUS B TOM, YTO KaXK/IbIi UMEET CBOM HEJIOCTAaTKH M HE MOXKET
MOJTHOIIEHHO o0ecrevynTh padoTy depe3 oOpalleHus KpoMe CIEeHaTn3UPOBAHHOTO MPOrPpaMMHOTO obectie-
YeHHUsl. Y CHUCTEM paclio3HaBaHUS PEUM IJIe MCIONb3YeTCsl TOJIBKO 6a3a NaHHBIX PACIIONIOKEHHBIX JIOKAJIbHO
MOTYT Paclo3HaTh HEOOIBIIOE KOTUIECTBO Ppa3 komauA. /st OombIoit 6a3sl JaHHBIX PaCTO3HABAHUE UAET
gepe3 00JIauHOTo cepBepa. DTO MO3BOJSET HE XPAHUTDH OOJIbIINE 0a3bl JAHHBIX Ha KaKIOM YCTPOMCTBE, KO-
HOMSI TIPU 3TOM DJIEKTpodHepruto. MomHocTH, TpedyeMbie Ui KOHUEHOTO TO0JIb30BaTeNsl 3HAYUTEIBHO CHH-
KArTCSA U HE TPeOYIOT OT YCTpOWCTBa BBOJA HHYETO0 KPOME BBIXOJIa B MHTEPHET W HAIMYUS MUKPOQOHA.
OcHoBHasl orepanys pacro3HaBaHUs MPOBOIUTCSA Ha OOJAYHBIX cepBepax 0OpadaThiBas WHTOHAIHMIO, Ha-
CTpOCHUE TOJIb30BATENs], BBIWICHSISI IIyM, W OINpPEIeNss, 4YTO MMEHHO XOTEN MOJb30BaTelb M0 KOHTEKCTY.
SIpKUMHU TIpUMEpaMH TaKUX MPOrpaMM C TOJIOCOBBIM HoMoInHUKOM siBisiercst Google Now. TToprartiBHbie
YCTPOWCTBA TaK )K€ MOTYT MPUMEHHUTh B YCTAHOBKE CHCTEM THIIA «YMHBII JOM» M JIFOOBIX YCTPOWCTB CO-
BMECTHO € OOIIEIOCTYITHON KOHCTPYKTOPCKO# cuctemoi Arduino mim Raspberry Pl B cetu uHTEpHET €CTh
MHOKE€CTBO MHCTPYKILIMM KaK CJIeJaTh YIIPABICHUE YeTrO YIOJIHO YAAIEHHO T0JI0COM. Pa3Hble TUIIBI pelIeHni
B OJIHMX M3 KOTOPBIX MHIIYTCS OTACIBHO MPOrPaMMBI 1JIst BbI30Ba GyHKIMK Ha Arduino u BBI3BIBAETCS C TI0-
MOIIBI0 BHYTPEHHETO MOMOIIHKUKA Ha TenedoHe. Komanna mpu stom nepenaéres depe3 Bluetooth momyis.
Tak sxe otaenbHO Ha Arduino ectTh MOYJH pacliO3HABAHMUS, KOTOPBIE MOTYT OBITh 3aIIpOrPaMMHUPOBAHBI HA
OTAeNbHbIE (hpa3bl UTO BIOJIHE JIOCTATOYHO IS OCHOBHBIX KOMaH]| paboThl yCTpOiCTBA.

JInst BeO-TIpHITOJKEHUIT CHCTEMBI PAacIiO3HABAHHS BCTPAMBAIOTCA YK€ C TOTOBOM CHCTEMBI paclio3HaBa-
HHUSL.

/I Co3naem pacrio3HaBareb

var recognizer = new webkitSpeechRecognition();

// CTaBUM ONIHMIO, YTOOBI PAaCcIO3HABAaHHE HAYAJIOCh eIIE J0 TOT0, KaK MOJIb30BaTeh 3aKOHYUT TOBO-
pHTH

recognizer.interimResults = true;

// Kakoii s3bIK OyzieM paciio3HaBaTh?

recognizer.lang = 'ru-Ru’;

[l Ucriosnib3yeM KoJ10eK it 00paboOTKH pe3yIbTaToB

recognizer.onresult = function (event) {

var result = event.results[event.resultindex];
if (result.isFinal) {
alert('Ber cxaszamu: ' + result[0].transcript);
}else {
console.log(TIpomesxyTounsrii pesynsrart: ', result[0].transcript);
}
H

// HaunHaeM ciymaTh MUKpO(OH 1 pacro3HaBaTh rojoc
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recognizer.start();

PacnioznaBanme rosoca B Opay3epe JOCTYITHO Olarojaps MOIIHOCTH HOBOTO JKCIEPUMEHTAILHOTO
JavaScript APl — webkitSpeechRecognition. JIpyroe API mox HasBanuem speechSynthesis mo3BosseT 03By-
YUBATh YEJIIOBEYCCKUM TOJIOCOM JTIFOOOH TEKCT.

speechSynthesis.speak(

new SpeechSynthesisUtterance('TIpuBeTcTBYI0 Bac, 3TO TOBOPHUT Ball Opay3ep ¢ MOMoOmpI V8
JavaScript Engine’)

;

Bonee mompobHO MOXHO y3HATH PO 3TOT AP| MoxHO n3 uctournka Nel 1

Pemenwii nnst ynpasiaeHus IUPPOBBIMUA CHCTEMAMH CYIIECTBEHHO O0JICTYarOT KU3Hb JIOASIM U HaXO0-
JISIT TIOJIOKUTEILHBIA OTKJIMK CPEJIU TojIb3oBareseit. Ha maHHOM 3Tare u3-3a MHOXKECTBA PEUICHUA U Pa3HO-
00pa3HBIX MOAXONaX K pealn3alid BO3HUKAET TPYIHOCTb B BBHIOOpE MPOrPaMMHOTO OOECTICUeHHs] W Ha-
CTpPOMKH JJIs TIOJIh30BaTes. B 3aBUCMMOCTH OT TpeOOBaHUIT MOJIB30BATENS M YCIOBHSIX TIPU KOTOPBIX HYKHO
WCIIONIb30BaTh yIpaBJICHUE rojocoM. Eciu yenoBeky 0e3 BO3MOMXHOCTH UCIOJIh30BATh KIIABHATYPY M MBIIIh
HY)KE€H KOMITBIOTEP, TO OH CMOXKET UCIIOJIh30BaTh ero ¢ momorikio Dragon Dictate. B MoOuibHbIX TenehoHax
JTABHO YK€ MPEAYCTAaHOBJIEH TOJI0COBOY TIOMOIITHUK, KOTOPBIH CIIPaBHUTCS MOUYTH C J1t000i 3amaqeii. [Ipodie-
Ma B OTCYTCTBUHM AOCTYIIHBIX PYCCKOA3BIYHBIX CUCTEM I'OJIOCOBOT'O YIPABJICHHA Ha PBIHKE U BO3MOKHOCTEHN
peanm3anuy ux B coBpemeHHOM [1O cMokeT OBITh pemieHa CO3JaHreM MPOTPaMMBI ¢ PYCCKOSI3BIYHON On0-
JIMOTEKOH U aJalTUPOBAHHBIN AJI JHOJEH C OrpaHUYEHHBIMH BO3MOKHOCTSIMU.
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TEXHOJOI'US PASPABOTKH
HH®OPMALIMOHHOM MOJIEJIN
NPOABUKEHUS ITPOITYKTOB PBIHKA
BUJIEOUI'P HA IIPUMEPE ITPOAYKTA
«COMICS HEROES WARS» KOMITAHUHA
«PG GAMES»

AHHoTanus. B cratse paccmatpuBaercst nH(GOpMannoOHHAs MOJETh IPOJBIKCHNUS W YBEINYEHHS Y3HABACMOCTH
npoxaykra «Comics Heroes Warsy kommnanun «PG Games» ¢ Ienblo MPUBJICYEHHS HOBBIX KIHEHTOB.
[MpoBoauTCs aHanmM3 WcciaeAOBaHUN B 00NAacTHM MPOJBHIKEHMS MPOIYKTOB PbIHKA BHJCOUTP, a TaKkKe
ocymecTBisieTcsl aHaian3 d((GEKTUBHBIX METOJOB M KaHAaJOB MapKETHHTOBBIX KOMMYHHUKAIUH U MpPO-
JIBIDKCHUSI TTPOJIyKTa Ha PhIHKE BUAEOUTp. PaccMaTpuBaloTCst acleKThl M BO3MOXHOCTH HCIIOJIb30BAHUS
YouTube u Twitch ast pexinamsl mpoaykra. JJis onucaHus Mporecca MpoABMKEH s Mpoaykra «Comics
Heroes Wars» ucnons3yercs merononorusi IDEF0, Ha ocHOBe k0oTOpO# co3naHa WHPOPMAIMOHHAS MO-
JIeTIb TIPOLIECCOB MPOJBIDKEHNUS, PEAI0KEH crocod e€ MoaepHu3anuu. Vcrnonb3oBaHHE TaHHBIX TEXHO-
JIOTHH TTO3BOJINT yMYUIINTh PE3yIbTaTHBHOCTD IPOJBIKCHNUS IPOTYKTOB.

KiroueBble cjI0Ba: prIHOK BHICOUTD, poaBmwkeHne Buaeonrp, Comics Heroes Wars, PG Games, napopmanu-
onnas moznens, IDEF0, YouTube, Twitch.

CoBpeMeHHBIN PHIHOK BHICOUTP CTAHOBUTCS Bce OoJiee MEPCHEKTUBHBIM JJIi HHBECTOPOB, YBEIUYH-
BaeTCs KOJMYECTBO KOMITAaHHUH, TPE/ICTABICHHBIX HA PBIHKE W MPOU3BOJICTBO BHACOUTDP. PEIHOK BUAEOUTD 3a
nocjenHue Ba roja Beipoc Ha 13,5%, npuxonsaT HOBbIE OTPEOUTENN BUACOUTP. MapKETHHIOBBIE UCCIIEN0-
BaHUsI MHPOBOIO pbIHKa BUAEOHMTp, MpoBeACHHbIE KommaHusiMu Woodside Capital Partners u DFC
Intelligence B xoHre 2016 Toma mokasanu, uto, peIHOK BHAcouTp K 2020 roxy mocturHer otmetku B $150
MIIpJ., a B koHIe 2018 roga o0bem poiaka goctur $137 mup.

B coBpeMeHHBIX YCIIOBHSX, MHOTHE KOMIIAHUHU CTAJIKUBAIOTCA C IpoOieMamMu (MHAHCHUPOBAHUS Map-
KETHHTOBBIX KaMIlaHWi. B CBSI3W ¢ pa3BUTHEM amnmapaTHBIX CPEJCTB M U3MEHEHUEM TOBEICHUS MoTpeduTe-
Jiel KOMITaHUSIM Ha PBIHKE BUJICOMTP HEOOXOAMMO MPOBOAMTH CTpaTernueckuil aHamu3 merono u CMU
MPOJBMKECHHUSI CBOUX NMPOAYKTOB, B TOM YHCJE C MCIOJIb30BaHUEM HH(OPMALMOHHBIX TEXHOJOTHH BHIEO-
XOCTHHI'OB Ha OCHOBE Pa3JIMYHBIX OHJIAHH CEpBHCOB, B TOM uncie Ha YouTube u Twitch [4, c. 19].

Jiist ycIienHoro mpoABMXKEHUsT (pUpMa peann3yeT MapKeTHHTOBBIN aHaju3 phIHKa: oQopMIICHHE 3a-
nad, GopMupoBaHUE TUNIOTE3, cOOp MH(POPMALIMK, aHATU3 AaHHBIX. MapKEeTHHIOBBIE MCCIIEIOBAHUS — CHUC-
TeMaTu4ecKuid c60p, JOKYMEHTHPOBAHUE M aHAIN3 JIAHHBIX 110 PAa3HBIM aCHEKTaM MAapKETUHIOBOM AeATelNb-
HocTH. Llenb MapKeTHHroBOTO HCCIIEOBaHMUs — CO3/IaTh WH(POPMAIMOHHO-aHAIUTUYECKYI0 0a3y. B cocras
MapKEeTUHIOBBIX MH(POPMALUOHHBIX CHCTEM CErOHs aKTUBHO Hcnonb3ytoTcss CRM-moncucremst (Customer
Relationship Management) mpukiazHoe NporpaMMHOE OOeclieueHHe JJIsl OpraHu3alui, IpeaHa3HaueHHOe
JUISL aBTOMATH3aI[UH CTPATETHI B3aUMOJICHCTBUS € 3aKa3uuKaMu (KIIMEHTaMH), B YACTHOCTH JIJIS TIOBBIIICHUSI
YPOBHS MPOAaX, ONTUMHU3AIMA MAPKETHHTA W YIy4IICHHUs OOCITYy)KMBaHUs KIMEHTOB IyTEM COXpaHECHUS
nHPOPMALMK O KIMEHTaX M MCTOPUU B3aMMOOTHOIIEHHH C HUMHM, YCTAHOBJICHHUS WU yIydlleHHs OH3HeC-
MPOLIECCOB U MOCIEAYIONIET0 aHAIN3a PE3yIbTAaTOB.

OCHOBHBIMHM METOJIaMH TIPOBEACHUSI CTPATETMIECKOTO aHAITN3a B MAapKETHHIE CETOJHS SBISIOTCS: 1)
[opTrdenbHblii ananu3, HapuMep, Npu HoMouM HHCTpyMeHToB Microsoft Word u Excel. IloprdensHbrit
aHaJIM3 CTPOUTCA Ha MPEAIIOCHIIKE, YTO PACHpEAEICHUE PECYPCOB TOHKHO OCYIIECTBIISTHCS B COOTBETCTBUH
C ONTUMAJbHON CTPYKTYpOW HamNpaBICHUI JEATENbHOCTH (C TOYKH 3PEHHS MaKCUMAaJbHOTO TIO-
TEH-IUAJILHOTO OXOa HPEANPUATHS B 1IeJIOM); 2) AHanu3 Makpookpyskenus (Pest-ananus, Hanpumep npu
oMoy HHCTpyMeHToB Microsoft Word u Excel, onpenenenue nBmxymmx cui orpaciu; 3) AHaIU3 MUK-
POOKpYy)eHUs (KOHKypeHTHbIH aHanu3: 5 cun [loprepa (mpu momomm wHcTpyMeHTOoB Microsoft Word u
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Excel), cTtparerndeckasi rpynmnupoBKa, MHOTOYTOJIBHUK KOHKYPEHTOCIIOCOOHOCTH, HAIPHMEp HPH ITOMOIIH
nHCTpyMeHTOB Microsoft Word u Excel; cuTyannoHHBINM aHanmM3: OIICHKA CTPATeTHUH, aHAJIU3 Pa3phIBOB —
GAP ananus, Hanpumep, Ipu oMoy nHCTpyMeHToB Microsoft Word u Excel, SWOT ananus, nampumep
npu momomu uHcTpyMeHta Microsoft Word, cTouMocTHOM aHanm3, OleHKa KOHKYPEHTHOW MO3UIMHU (IT0-
ctpoerne Matpuiibl BKI', MakKuncn, MAW npu nomomtu nHCTpyMeHTOB Microsoft Word u Excel); 4) Ana-
nu3 BHyTpeHHer cpensl (SNW ananus (ipu moMomu nHCTpyMeHTa Microsoft Word).

MapKkeTHHIOBBIE HUCCIIEIOBAHUS TaKKe MPOBOASTCSA B (hopMare aHKETHPOBAHHSA, OMPOCOB B OHJIAMH-
¢dbopmax, B TOM gucie ¢ ucrnoias3oBanueM Google-hopmM, OHIAHH-OMIPOCOB B COIMATBHBIX CETAX U MOOMIIb-
HBIX TIPHIIOKEHUN QUPM.

Takum 00pazom, 0A30BEIMH MHCTPYMEHTaMU pealM3allii CTPATErHYeCKUX MapKETHHTOBBIX HCCIEI0-
BaHUH Ui IPOJIBMKEHUS MPOAYKTOB C UCIOJIb30BaHWEM HH(OPMALMOHHBIX TEXHOJOTHH sBisitoTcas CRM-
noacuctemsl, Microsoft Word u Excel, Google-popmsr u pasnuunabie nHOOPMAITMOHHBIE M WHTEIICKTYaTh-
HBIE HTHCTPYMEHTBI ¥ IPUIOKEHHUSL.

M. Janumtok u 10.®. [lInakoBckuil MpUBOJAT MpUMEpH! Hcnonb3oBanus [T 1y nponBrukeHus BU-
neourp. Haubonee mHTEpECHBIM SBISIFOTCS MOMBITKH HUCIOJIb30BaTh CTATUCTUKY, MOJIYy4aeMyl0 OT CepBHCa
Steam 1 aHanu3a JaHHBIX ¥ IPOTHO3HPOBAHMS OYAyIIMX YCIOBHH M JOMHHHPYIOIINX TPEHIOB Ha PHIHKE
[15, c. 118].

[To muaenwnro J1.J[. JIeBUHCKOTO KOMITAaHUU-Pa3pabOTINKY BCE Yallle HAYMHAIOT 00pammaTscs K npodec-
CHOHAJIbHBIM CTPUMEpaM U OJiorrepam uisi MPOJBIKCHUSI CBOMX MPOaykToB B Macchl [17, €. 30], kak Ha-
npumep 3To ObLTO ¢ mpoekToM «EScape From Tarkovy ot cryauu «BattleState Games» B 2017 roxy. Do mo-
3BOJIIET UCKITIOYUTDH pa3padOoTUMKa U3 MpOLecca MPOABIKEHHS, IPUTOM TapreTHPOBAHOCTH PEKIaMbl OyaeT
3HAYNUTEJILHO BBILIE, YEM MPH KJIACCUYECKUX METOAAX MPOABUKEHUSI.

[Mpumepom ncnonb3oBanus IT 11 MpoABMKEHUS! BUICOUTP B MAPKETHHTOBBIX UCCIICAOBAHUAX PHIHKA
Bujeourp, no MueHuio A.B. Acraxosa u H.C Ko3bips, siBiisseTcsl OpraHu3anus KUuOepCIOPTUBHBIX TYPHUPOB.
ABTOpBI OTMEUaNH, YTO TaKXe, KaK U TYPHUPHBIE COOBITHSA, B OOBIYHOM CIIOPTE, KHOEPCIIOPT COMPOBOXKIA-
eTcs Maccoil CONMPSHKEHHBIX MBEHTOB, YTO MPHBIEKACT K ceOe 3HAYMTENbHOE BHUMaHUE ayautopuu. [16, C.
953] Ot0 cBsA3aHO CcO CHEUUPUKON ENEBON ayTUTOPUH, UX LEHHOCTSMH, U KOMIBIOTepHOH cdepsl PO u
cTpaH OJIMKHETO 3apyOexns B 1iesioM [7, €. 668; 8, ¢. 252; 9, ¢. 15].

OCHOBHBIMH IPOOJIEMaMH U TPYAHOCTSAMHU IIPOABHKEHUS BUIACOUTP: YHUKAIBHOCTh PHIHOYHBIX yCJIO-
BUH B pernonax P®, ocobenHocTH noTpebuTeNnell Ha pelHKE, OypHOE pa3BUTHE U OBICTPO MEHSIOMIAsICS 00-
CTaHOBKA Ha PBIHKE, Pe3yJIbTAThl HCCIE0BAHHI MOTYT HOCUTh CyOBEKTHBHBIN XapaKTep.

B crarbe mpemararotcsi pe3ysibTaThl pa3paboTku Mojenu npoasmkenus «Comics Heroes Warsy ¢
ucnons3osanreM Hotanuu IDEFO [2, c. 155].

Bpemenssie pawiot Tpefiosanus paspatioTamios
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Puc. 1. Moaeas IDEF0 no npoasu:kenus npoaykra «Comics Heroes Wars»
OCHOBHBIMH TOJIIpOIIECCaMu TpoiBInkeHus «Comics Heroes Wars» sBnsitoTcs: pa3paboTka IuiaHa

MPOBIKEHMS, CO3IaHNe MAaTEPHAIOB MTPOABMKEHNS, 3aKIIFOYEHHE TOTOBOPA C MapTHEPOM 00 OKa3aHWH PEK-
JIAMHBIX YCITyT M pekiama npoaykra [11, ¢. 300; 13, c. 611].
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BxonHpIME TaHHBIMHA JUTS TIPOABIDKEHUS SIBIISIOTCS: OMHCAaHUE UIEH OT pa3pabOTYMKOB U CBEIIEHUS O
napTHEpax. YCIOBUSMH peaM3alliy MPOJIBIKEHUS SIBISIOTCS: BPEMEHHbBIE paMKH, TpeOOBaHUs pa3paboT-
YHKOB UTPHI, COOTBETCTBHE OIOJ)KETa M BPEMEHH COTJIACOBAHHBIX C pa3pabOTUYMKaMH UIPBI, KpPUTEPHU OTOO-
pa mapTHEPOB, HalMuMe MapTHEPOB Ha IUIOLIAJKaX MPOABHIKEHMS U COOTBETCTBHE PEKIAMHOMY OIOKETY
[14, c. 19]. UHCTpYMEHTaMU peaiu3alliy MPOABHKECHHS SBISIOTCS: MAPKETOIOTH, pa3pabOTINKHU OTaeNa JH-
3aifHa, ceppuc YouTube, mapTHEDP MO peKIaMHON AESITEILHOCTH. BBHIXOAHBIMH NAaHHBIMH SBIISIOTCS: TUTaH-
MIPOABMKCHUS UTPBI, MaTepHalIbl IJIsl PEKIIaMBbl, IOTOBOP 00 OKa3aHUH PEKJIAMHBIX yCIyT, OTYET O pe3yibTa-
Tax MPOJIBUKEHUS MPOAYKTA KOMITAHUN (OOHOBJICHUS UTPHI).

Ha pucynke npezacrasinena moaens IDEFO npoasmkenust mpoaykra peiHka Bugeourp «Comics Heroes
Wars» (cm. puc. 1).

Ha Bxon moampouecca «Pa3paboTka miiaHa NpOABHKEHHS» IOCTYIAIOT CBEACHBS OT pa3pabOTUUKOB
urpel «Omnrcanne uaen oT pa3paboTUYMKOB WIPE», Ha BeIxone — «llmaH mpoaBukeHHs UTPBI». Y CIOBHEM
(YHKIMOHUPOBaHUS TOAMpoLecca ABIAI0TCS: «TpeboBaHre COOTBETCTBHS BPEMEHHBIM paMKam», «COOIIo-
nast TpeboBaHus Pa3pabOTYMKOB UTPHI», HHCTPYMEHTaMH — «PaOOTHUKM MapKEeTHHTOBOTO OT/AENA.

Ha Bxon BTrOoporo moamnpomnecca «Co3manne MaTepranoB MPOABIKEHU» mocTymaeT «llman npoaBu-
JKEHHSI UTPBI», Ha BbIXoAe — «MaTepuansl A mapTHEpPa». Y CIOBUAMH (YHKIIMOHUPOBAHUS TOIIpOIecca
ABISIIOTCA «TpeboBaHue OT Pa3paOdOTYNKOB UTPHI COOTBETCTBUS PEKIAMHOMY OIO/KETY U BPEMEHM»; WHCT-
pymeHTamu — «PabOTHUKY OTIeNa Au3aifHa, MapKeTOIOTH.

Ha Bxone Tpetbero moamporecca «3akiIfoueHne T0TOBOpa ¢ MapTHEPOM 00 OKa3aHWH PEKIaMHBIX yC-
JyT» TIOCTYNAIOT «pEKIaMHbIe MaTepUabl Ui MapTHEPa», Ha BeIXoze — «J{oroBop 06 okazaHWU pPeKJIaMHBIX
ycayr». YcIoBUsAMHU (PYHKIIMOHHPOBAHUS MOAIPOIIECCa SBISIOTCS: «KPUTEPUU OTOOpa MapTHEPOBY, «HAIHU-
Yre MapTHEPOB HA TUIOMIA/IKE TPOIBMKCHUS»; HHCTPYMEHTaMH — «MapKeToIoTh.

Ha Bxozme B ueTBEpTHIil moanpouecc «PekiaaMa mpoaykTa» moctynaer «JloroBop o0 oka3aHWU peK-
JAMHBIX yCIyT», Ha BbIxoze — «OTUé€T 0 pe3ysbpTaTax MpoABHKCHUS MPOAYKTa KOMIaHUU (MIphl / 0OHOBIIE-
HUA)». YciaoBueM (QYHKIHMOHUPOBAHHS TMOJIPOIECCca SBISIETCS «COOTBETCTBHE PEKIAMHOMY OIODKETY U
BpPEMEHI», HHCTPYMEHTaMHU — «IapTHEP U momaaka nmpoasmkenns (YouTube, Twitch)y.

B nanHo# Mopnenu npejyiaraercs MHCTpyMeHT | witch B moanpouecc «Pekinama npomykray. MHCTpY-
MeHT Twitch siBJIseTCS BUICOXOCTHHIOM, CIICHUATM3UPYIOIIUMCS B 00JIaCTH MHIyCTpuu Buaecourp. OH 1o-
3BOJIUT ITyOJMKOBATH, PEJAKTUPOBATh W, B TOCIEIYIONIEM, aHATH3UPOBATh PE3yIbTAThl OMyOIMKOBAHHBIX
BUzeoMarepuanoB [3, €. 17]. DTo mo3BONSIET 3HAYMTEILHO YBEIMYUTh OXBAT LEIEBOI ayIUTOPUH IS MPO-
ABMIKCHUA MIPOCKTA.

Takum oOpazom, mpencTaBieHHas WH()OPMAIMOHHAS MOJENh OIMUCHIBAET OCHOBHBIC IOJIPOIECCHI
MPOJIBIDKCHUS TIPOAYKTA phiHKa BHAeourp «Comics Heroes Warsy ot kommnanuu «PG Gamesy» u 1mo3BosseT
MOJIEPHU3UPOBATH CYIIECTBYIOIIUI Tporecc. [Ipennonaraercs, 4To AajdbHEHIINE UCCIEIOBaHUS Ipoliecca
MIPOJIBM)KEHUST TIO3BOJIUT B KAa4eCTBE AOMOJHUTEIHHBIX WHCTPYMEHTOB HCIIOJNB30BaTh OOJBIIEe YMCIO BH-
JIEOXOCTUHTOB.

B pesynbrare pazpabotku nporotuna MC Ha ocHOBe WHGOPMAIIMOHHOW MOJIENH pa3pabOTYUKU TPO-
AYKTOB pbIHKA BUACOUT'P CMOT'YT HMCIIOJIb30BaTh e€ B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH JJIA IPOABHMIKCHHA CBOUX
ToBapoB. [IpoToTun u WHGOPMAITMOHHYIO MOJIENh MOXXHO HCIOJB30BaTh B KOPIIOPATUBHOM OOy4YeHHH, |6,
C. 429] nepenoaroroBke Kaapos [12, C. 45], a Takxke MpU 00YUCHUHU CTYJACHTOB B SKOHOMHYECKUX By3aX.

Jlureparypa

1. Ao6pamsn I'.B. MHTerpamnus 1 UCHOIb30BaHNE SIIEKTPOHHBIX U TPAAWIMOHHBIX (opM 00ydeHust uHpopma-
THUKE W WHPOPMAIIMOHHBIM TEXHOJIOTHSIM B SKOHOMHUYECKHX BY3aX C MCIOJIb30BaHHEM HMH(OPMAIMOHHBIX TEXHOJIOTHHA
ynpasnenus / I'.B. A6pamsH, I'.P. Kataconosa / CoBpeMeHHbIEe Ip0OsIeMbl Hayku 1 oOpazoBanust. 2014. Ne5. C. 1

2. AopawmsH I'.B. HpOpMaIOHHBIE CHCTEMBI, CPE/ICTBA U TEXHOJIOTMH MHTETPALMH KYJIBTYPHI 1 9KOHOMHKH
/ T.B. A6pamsu // O6pa3zoBanue B rporecce ryManu3anuu coppemensoro mupa. CI16. 2004. C. 155-157.

3. Aopawmsa I'.B. MadopmanmoHHbIe TEXHOJIOTHH U UX TeXHUueckas peanusauus / [.B. Adpamsu, P.P. ®o-
kuH, b.T. Mosrupes // JITOY um. A.C. [lymxkuna. CII6., 2004.

4.  Ao6pawmsu I'.B. K Bompocy o npoGiieme ympaBieHHs pa3BUTHEM U QYHKIIMOHHUPOBAaHHEM 00IiecTBa MOTpeo-
JieHus B ycnoBusix nHopmarmonHoro obmectsa / I.B. A6pamsia // O61iecTBo MOTpeOIeHUsT U COBpeMeHHBIE mpodIe-
MBI cdepsl yeayr. CII6., 2010. C. 19.

5.  Aopawmsa I''B. Monenu s3koHOMHYECKOH, (MHAHCOBOI M MH(POPMAIMOHHO-00pa3oBaTeIbHON Koyutabopa-
nuu B EBpasuiickom npoctpancTBe Ha ocHOBe coBpeMeHHbIX AGILE MeTo1010THi 1 TOPU3OHTANBHBIX CUCTEM YIpaB-
JIeHUs] Ha OCHOBe ajanTuBHEIX yMeHuil 1 HaBbikoB SOFT SKILLS / I'.B. A6pamsn // TexHonornueckas nepcrekTuBa B
pamkax EBpasuiickoro npocTpaHcTBa: HOBbIE PHIHKH M TOYKH AKOHOMHUYEcKoro pocta. 2017. C. 252-259.

6. Aopawmsa I'.B. Monenu 3koHOMHYECKOH, (PMHAHCOBOI M MH(POPMAIIMOHHO-00pa3oBaTeIbHON KoJutabopa-
nuu B EBpasuiickoM mpocTtpaHcTBe Ha ocHOBe coBpeMeHHOI AGILE metononoruu u ropu3oHTaIbHBIX CHCTEM yNpaB-

107



JIHUS Ha OCHOBE afganTuBHBIX yMeHUH U HaBbIkOB SOFT SKILLS / I'.B. AGpamsn // TexHomorudeckas IepcreKkTuBa B
paMKkax EBpasuificKOro mpocTpaHCTBa: HOBBIC PHIHKK M TOYKH 3KOHOMHUYECKOro pocta. 2016. C. 15-22.

7. Aopamsn '.B. O Mmeroamke NpoBeneHWs MPAKTHYECKUX 3aHATHA MO0 MHOOPMAIMOHHBIM TEXHOJOTHSIM
yhopaBieHHs OakanaBpaM ympaBieHUecKnx cnemnuainbHoctel / I.B. A6pamsH, ['.P. Karaconosa // Bectaux HixueBap-
tosckoro I'TY. 2013. Nel. C. 3-5.

8.  Aopamsn I'.B. Cucremsl MoaenupoBanus HHPOPMAIMOHHBIX IIPOIIECCOB yIpaBieHus B cepsuce / I.B. A6-
pamsiH, I'.P. Kataconosa // Pernonansnas nndopmaruka «P1-2012». 2012. C. 300.

9. AopawmsHa I'.B. ConuanbHO-3KOHOMHYECKHE aCHEKThl M 3aJayd MOATOTOBKM IEJarOrMYecKHX KaJpoB Ha
coBpemenHoM dtane / I.B. A6pamsn // Mnpopmatuka -uccnenoBanus u naaosauuu. JITOY, PI'TTY nm. AWM. I'eprena.
CII6., 1999. C. 45-51.

10. Hamemox M.JI., lllmaxoBckuit F0.®. Pa3paboTka BuACOUTP: MPOOJIEMBI COBPEMEHHBIX HCCIICAOBAHUMA //
Tpynet BI'TY. Cepus 4: npusaT- 1 Meaua TexHoJIoTruH — MuHCK.: benopycckuii rocyjapcTBeHHbIH TEXHOJOTHUECKUI
yausepcureT, 2017. — C. 118-122.

11. Kossps H.C, ActaxoB A.B. MHnycTpus BUmEOUrp B COBPEMEHHOH OTpaciieBoi 3xoHoMuKe // PermoHans-
Hasl SKOHOMUKA: Teopus M mpakTuka — M.: OOmecTBO ¢ OrpaHNYEeHHON OTBETCTBEHHOCTHIO M3matensckuit mom «Du-
Ha"cel u Kpenuty, 2017. — C. 953-966.

12. JleBunckwuit JI.[. Ocobennoctu PR-nponsmkenus OpeHIoB B MHAYCTpHH BUACoUrp / Bpena-MeHemKMeHT
— Mocksa.: Uzmatensckuii nom «I'pedennnkoy, 2014. C. 30—40.

13. MapreiHoBekuii  I1.B., AbGpamsim [.B. Maker 3JIeKTPOHHOTO MYJIbTHUMEIUHHOIO CIPaBOYHHKA-
surukioneann «Cospemenasile CMU 1 MH(QOpPMAIMOHHBIE AareHTCTBA: TPOAYKTBI, CEPBUCHI M TEXHOIOTHHY [
I1.B. MapteinoBckuii, I'.B. A0pamsn // HpOpMaMOHHO-TeNeKOMMYHHUKAIIMOHHBIE CHCTEMbI M TeXHooruu Beepoc-
cuiickas Hay4HO-npakTHdeckas kondepenuums. 2015. C. 20.

14. ®oxun P.P., A6pamsan I'.B., AuagpeeB II.A. IIporpamMmma mpou3BOACTBEHHON MPAaKTUKH CHEIMAIbHOCTD
351400 IMpuknamnas nHpOpMatnka B 3KoHOMHKE / P.P. ®okun, I'.B. Abpamsn, I1.A. Arapees // CII6 T'VII. CII6,
2005.

15. ®panmes M.M., AbGpamsa '.B. TexHomorus MUCIONb30BaHASA METOIUKH «IIKOJBI HAYYHOTO YIPaBICHUS»
Ha coBpeMeHHOM npomsBojcTBe ¢ ucnons3oBaaneM MICROSOFT OFFICE EXCEL / M.M. ®pannes, [.B. A6pamsH //
HudopmannoHHO-TeIeKOMMYHHKAlMOHHBIE CHCTEMBI M TEXHOJOTMH Bcepoccuiickas HaydHO-TIpakTHYecKast KOHde-
penuus. 2015. C. 127.

16. Xamxoesa X.M., A6pamsn ['.B. NudopmanmoHHas MoJiesib MHTEIIEKTyalbHONW CUCTEMbl HABUTALMH Map-
LIPYTOB TOKCKa, TUCTAaHIIMOHHOTO KOHCYJIbTHPOBAHMS M MOKYIIOK TOBapOB HapoHOro norpediaenus / X.M. Xamxoesa,
I'.B. AbpamsiH // Pernonanbnas uHpopmaTrka 1 nHGopmannontas oezonacuocts. 2016. C. 197-199.

17. XamxoeBa X.M., A0pamsu I'.B. DinekTpoHHas CHCTeMa HABHUTAIUK MapIIPyTOB MOUCKA, AUCTAHIIMOHHOIO
KOHCYJIbTUPOBAaHUs M MOKYIIOK TOBapoB HapojaHoro nortpedienus / X.M. XamxoeBa, I.B. AGpamsu // DnekTpoHHOE
oOydenue B BY3e u B mikoune. Cauxr-Ilerepoypr, 2014. C. 78-81.

YK 004.046

1
M. AnymkeBn4
mazsucmpanm

I'.B. A6pamsin™?

00KMop neoazo2uieckux HayxK, npogeccop

e. Canxm-Ilemep6ype, PITIY um. A. Y. I'epyena®,
T'YMP® umenu aomupana C.O. MaKapoHaz

MOJEJIb PASPABOTKH MAPKETUHI OBOM
CTPATEI'MM UIAA MAJIOT'O BUSHECA
HA OCHOBE METOJOJIOT'UA IDEF0

AHHoTanusi. B cratee paccmarpuBaercss WHGOPMAIMOHHAS MOJENb pa3pabOTKW MapKETHHIOBOM CTpaTeruu
MIPOABIKEHUS MPOAYKTa MaIoro d6usHeca ¢ ucnonszoBanreM Hotaruu IDEFO. [TpoBogutes ananus mpo-
61eM 10 BBIOOPY A PEKTHBHBIX METOJIOB MapKETHHIOBBIX CTPATErWi JUII MPOJIBIKEHUS 000pyI0BaHNS,
MIPOU3BOIMMOE MaJbIM MpeanpusaTHeM. VICHonbp30BaHHE METOAOJIOTHH MOMOXKET Oojiee HAIISITHO |
(YHKIIMOHATIBHO CTPOUTH MPOIIECCHl MAPKETHHTOBBIX MCCIIEAOBAHIH.

KiroueBble cji0Ba: MapKETHHIOBAs CTPATETHs, YBEIMUCHNE IPUOBUIH, MAPKETHHTOBAs CTPATEeTHs, HHQOpMAaIIu-
oHHas Mojenb, Hotanus IDEFO.
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B nacrosmee Bpems B PD pa3paboTka MApKETHHTOBOM CTPATETUH KaK MPABMIIO OCYIIECCTBIISICTCS IS
KaXIO0ro cerMeHTa Mayioro 6msHeca. [Ipobnemsl, cymecTByronme B pa3padoTkl onTManbHON MapKETHHTO-
BOM cTpaTeruu AJisi MaJloro OM3Heca — 3TO KakK MPaBHJI0, HEJOCTATOK PECypCcoB (HEIOCTATOK KBaTH(pHUKALIUK
CTHELUANCTOB, IEHBI'H, HHPOPMAIIH, 3aTPaThl BPEMEHH) JJIsl OCYIIECTBICHUS MApKETHHIOBBIX MEPOIpPHUs-
tuit [15, €. 227]. B maHHO# cTaThe MpeiaraeTcs HCmoab3oBaTh Metogonoruio IDEF0 mist paspabotku mMap-
KETUHTOBOM CTpaTerny pa3BUTHUS TMpennpusTusa. Vcrmomb3oBaHWe MaHHONW METOMIONIOTHH IOMoraeT Oolee
IPaMOTHO MOCTPOUTD MPOLIECC MAPKETHUHTOBOT'O MCCIIEOBAHMSL.

K MapkeTHHTOBBIM HCCIIEIOBAHHMSM CETOJHS NMPUOEraroT, Kak MPaBHIIO, B OCHOBHOM IPEICTABUTEIH
KpYyIMHOTO OM3HEca, TaKk KaK MCCIEeMOBaHUS SBISTIOTCA JOCTATOYHO Joporocrosimumu. Ho u manmsrii Gu3Hec
MOCTENIEHHO HAYMHAET BHEAPSTH B CBOIO JACATEIBHOCTD TAKYIO IPAKTUKY.

MapkeTHHIOBBIEe MTOJIXOAbI B TOCIIEAHEE BPEeMs CTall IIUPOKO BHEAPSATHCA U B chepy (UHAHCOBBIX
yeayr [14, ¢. 19]. Ho, rnaBHO# npo06aeMoii MPpeAnpusTHiA B OCBOCHUH MapKETHHTa HAa COBPEMEHHOM 3TaIie
SBJISIETCS. HECOBEPILIEHCTBO 3aKOHOJATENbHON 0a3bl, HEpPa3BUTOCTh PHIHOYHBIX OTHOILIECHHH, 8 TAKXKE HECTa-
OUIIbHOE COCTOSIHUE SKOHOMHUKH.

Bragensier Masioro 6u3Heca He MOTYT CYIIECTBOBATh 0€3 rI100abHOM CTpATEerHy YIPABICHHS, B TIEp-
BYIO OYepe/b MapKETHHTOBOM, TIOCKOJBKY MPUBJICYEHUE KIMEHTOB U IEHCTBHE Ha JAHHOM PBIHKE TTO3BOJIST
KOMITaHUHM HE TOJBKO OCTaBAaThCs U OBITH aKTyalbHBIM Ha PhIHKE, HO W TPUBJIEKATH OOJbIEe KOTHMYECTBO
KIIMEHTOB C TIOCJIEAYIONINM PAa3BUTHEM U IIEPEXOJIOM B CTATYC CpEAHETo Om3Heca.

HauGonee s>ddexTnBHRIM METOAOM MOBBIIICHUS YPOBHS MPOU3BOJCTBA HA TPEINPHUATHN SBISETCS
CIIMSTHUE OTACTHHBIX HAIIPaBJICHNUH OU3HEC-TIPOLIECCOB B CIUHBIH MTPOIECC YIPABICHUS MIPEAIPUSITHEM.

CoBpeMeHHBIN OHM3HEC HUCIIONB3yeT MApPKETHHIOBbIC U3MEHEHUS M HCHOIB3YeT HX Ui pa3padoTKH
MapKeTHHTOBBIX cTpaTteruil. HezaBucuMo oT pa3mepa KOMITAHUHM, PYKOBOACTBO OM3HECOM YAEINSET BHUMA-
HUE MapKETHHTY W MaJiblii OM3HEC HE SIBISICTCS MCKIOUeHHEM. MapKeTHHT SBJSIETCS OCHOBHBIM M Ba)KHBIM
CPEICTBOM B OpraHM3anuu Ou3Hec-mporeccoB. IMeHHO OH 00benuHsAeT moTpedurteeit u Topap. Co3nanue
MapKETHUHIOBOM CTPATErHK HEMPEPBIBHBIA U MOCIEA0BATENbHBIA MPOIECC, pACCMATPUBAKOUINN BHYTPEHHEE
Y BHEIITHEE COCTOSTHHE OM3Heca.

MapkeTHHIOBBIH IJ1aH MOMOraeT Ou3Hecy. B coBpeMeHHOM MHpe CHUTyalusi Ha pBIHKE TMOJBEpKeHa
MOCTOSSHHBIM ~M3MEHEHHSIM, KOTOPBIM HEOOXOAMMO COOTBETCTBOBAaTh. JKOHOMHYECKAs, COLMAIBHO-
KyJIbTypHasl Cpe/ia CTAHOBHUTCS BCE OoJiee HEyCTOMYNBOM M PYKOBOIUTEISIM MaJloro OW3Heca CilieayeT MOHU-
MaTh BaXKHOCTb W BIHSHHE CTPATErMYECKOTO MapKETHHTa Ha JESTEIbHOCTH KoMmanuu [2, €. 155]. Mapke-
THHTOBAas CTPAaTErus He eJUHCTBeHHAs (YHKIIMOHAJbHASI CTPATETHsl KOMIIAHUK, HO OHA MIPAeT HEMaJOBaX-
HYI0 poutb. [t ycnemHo# pa3paboTK MapKETHHIOBOIM CTPATETUH B YCIOBUSX HH(POPMAIIMOHHOTO 00IIeCT-
Ba HEOOXOMMO HCITOJIb30BaTh MHOKECTBO JAHHBIX M MPUMEHSTH TBOpUECKHe moaxosl [4, €. 19]. B cratse
paccMaTpuBaeTcsi MOZIeb pa3padOTKH MapKETUHTOBON CTPAaTEeruy JJIsl POJIBHYKEHHSI IPOAYKTa Majoro Ous3-
Heca.

[lepen pa3paboTKOIi MIIaHa POIBIKEHHSI IPOTyKTa HEOOXOIUMO cOOpaTh JOCTATOYHO OOIBIION 00b-
eM HH(pOpPMaIINH, KOTOPBIN COOMpAeTCs Kak MPaBHII0 HECKOJIBKUMHU MOPa3IelICHUSIMU MPEIIPUSTHS.

I'eHepanbHBINA JUPEKTOP, MAPKETOJIOT, HAYYHO-TEXHUYECKUX CIICIUATNCT U (DMHAHCOBBIH CIICIIUAIIICT
TOTOBST aHAJHN3 PhIHKA, JAaHHBIE O (PMHAHCOBOM COCTOSHHUH (aHAIHU3 000pOTa KOMITAHUH, aHAIH3 IIeH, aHATTN3
MpUOBUIN), JAHHBIE O COCTOSIHUE MPOaX (aHATN3 00bEMa MpoAaXk, aHau3 cripoca). [locine ananmsa npegoc-
TaBJICHHBIX JIAHHBIX, OCYIIECTBISIETCS aHAIM3 phIHKA (TOTpeOuTeNeld, KOHKYpEHTOB, BHEITHUX/BHYTPEHHHUX
s¢dekToB), Hapumep, ¢ ucrnosnszoBanrem Microsoft Office Excel ocyriecTBisieTcst moAroroBka 10KyMeHTa
«IIOCTAHOBKA IeJIel» IS MPOBMKEHUS TpoAyKTa. Llemn momoratoT co3maTs 0asy uist pa3paboTKH IIIaHa 1o
MpOABIKEeHUIO Mpoaykra B CMU n MHTepHeT ¢ 1menpio yBenudeHus npoAax Ha npeanpustun. [locme co-
cTaBiieHUs 1iaHa npozaBmkeHus B CMU u MaTepHeT pa3zpabaThiBaeTCsi KOMIDIEKC METOJUYECKUX MaTepHa-
JIOB U BBIITYCKAeTCs IIPUKa3 O HayaJle ero BBIIIOIHEHUS.
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Puc. 1. Moaess pa3padoTKi MAPKeTHHIOBOM CTPAaTeruu UIsi MaJoro 6u3Heca Ha ocHoBe MetonoJoruu IDEF(

Ha mopmenu npencrasnenHol Ha pucyHke 1 paccmarpuBaercs noamnpouecc «Pa3paboTka MapKeTHHTO-
BOW CTpaTeruu IJisl YBEJIMYEHUS MPOAaXx». BXOMHBIMU NaHHBIMU JJISl TOJIpOLIEcca SIBISIETCS IPUKa3 reHe-
PATBHOTO JUPEKTOpa «00 YBEIMYCHUU MPOJAXK». Y CIOBHSI JJIsl JAHHOTO MOJIPOLIECCa — «aHAINU3 U ONpeae-
JICHWE LeNH Ul YBEeIHUYCHHUS MPOAax». MHCTpYMEHTHI PH CO3AaHUH NPOrPaMMBbl IIPOABHKECHUS: «BPEMS,
JCHBI'H, KOMIBIOTEPHI, METOJMKA MO3TOBOTO INTYpMay, «pabOTHHKH OoTAena MapkeruHra, HTO, ®un. au-
pexrop» [3, c. 20].

CrenyronyM MOAIIPOLIECCOM MOJIENHU ABISIETCS «AHANN3 PhIHKa». BXOTHBIMU JaHHBIMH B HETO SIBIIS-
eTcs «IIporpamMMa npojaBmkeHus». [loanponece coaep XuT clenyronue BEIXOIHbIE JaHHbIE: «KPUTEPUH aHa-
nu3a ¢ yuétoM A3H» U «cBeneHusl 0 KOHKYpEHTax». YCJIOBUS ISl JAHHOTO MOJIIPOIecca — «COOTBETCTBHE
OrouxeTy». MTHCTpYMEHTBI AJ1s1 pa3MEILeHNs PEKIIaMbl: «MapKETOJIOD, «IEHBIN», «KOMIBIOTEPHD), «BPEMSD).

Mogens npoBIKEHHS BKIIoUaeT B ceds noanpouecc «llocraHoBka neneit sl yBeTUUIEHUs IPOAAXK.
BXOJHBIMH JaHHBIMH B HETO SIBJISIETCS] «aHAJIMTUYECKas CIIPaBKa O COCTOSHUH PBIHKAY, MOCKOJIBKY MEHE/-
Kepam T0 TPoJjaskaM TakKe BaKHO 3HATh O COCTOSIHUM PBIHKA. BBIXOIHBIC JaHHBIE — «IPUKa3 0 pa3paboTKe
IUIaHa MEPONPHUATHI». Y cI0BUEM (DYHKIMOHUPOBAHHS MOIPOLIECCa SBISETCS «BPEMSI».

Crenyroum 3a noanpoueccoM «llocranoBka Lenei sl yBeTU4eHUs IPOAAX» SBISIETCS MOAIIPOLIEce
«Pa3paboTka aHa yBelu4eHUs MPoAaXkK». BXOJAHBIMU JaHHBIMH B HETO SIBIISIIOTCS «IPUKa3 O pa3paboTKe
IUIaHA MEPOIIPUATHI», BBIXOIHBIE ITAHHBIE — «IUIAH NPOBEICHUS MEPONPHUATHI». YCIOBUS Al IaHHOTO
MOJIPOLIECCa — «OIBIT B MAPKETHUHIE» U «BpeMs». MHCTPYMEHTHI AJ1s1 pealin3alii IPOMEKYTOUYHOT'O aHaIH-
3a: «MapKeToJIor»; «(UH. AUPEKTOPY.

3aBepIaroyM MOAMPOIECCOM B MOJICTH SIBJISIETCS «IIOJITOTOBKA K MPOBEJICHUIO MAPKETHHTOBBIX Me-
porpusTHii». BXoaHble AaHHBIE «IUIaH MPOBEICHUS MAapKETHHIOBBIX MEPOIPHUATHIN», BBIXOIHBIC IaHHBIC
«TpHUKa3 00 OpraHU3aIiy MPOJAXK», YCIOBUSIMH TaHHOTO MTOAINPOIIECCA SIBISIOTCS «MHBECTUILINNY, «IITATHOE
pacrucanney, HHCTPYMEHTHI [T peaTi3alii «MO3TOBOM IITYpM», «KOMIBIOTEPE [7, €. 668; 8, ¢. 252; 9,
c. 15].

[Imanupyercs, 9YTO MCHOIB30BAHUE AAHHOW MOZENH MO3BONUT OoJiee CTPYKTYPUPOBAHO MOJOUTH K
MpoIecCy MapKETUHTOBOM CTpaTeruy MPOABMKEHHUS TIPOJTyKTa MaJloro OM3Heca KaK CEPBUCHOW TEXHOJIOTHH,
MOBBICUTH €T0 ONIEPATUBHOCTD, PE3yIbTaTHBHOCTH M CHU3UTH pucku [11, ¢. 300; 13, c. 611].

WndopmanmonHast Moaenb pa3padOTKM MapKETHHIOBOW CTpaTerdy MPOABIKEHHS MPOAYKTa Majoro
ousHeca Ha ocHoBe MeTozaosioruu IDEFQ MoxeT ucronb30BaThesl B IPAKTHUECKON JIEITETLHOCTH MapKeTO-
JIOTOB JUTSL CO3JIAaHMSI ¥ TIPOJIBMPKEHHSI HOBBIX TOBapoB. [10 MHEHHIO aBTOPOB MOJIETh HENeCO00Pa3HO TaKKe
UCIIONIhb30BaTh B KOPIIOPATUBHOM O00Y4YE€HHH MapKeToJoroB [6, C. 429], nepenonroroBke kaapos [12, c. 45], a
TaKXKe Mpr 00y9IEeHHH CTYIEHTOB B 9KOHOMHYECKHX By3ax [1, €. 1; 5, ¢. 512; 10, c. 3].
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KOMIIVIEKCOB U BBIYMCJIUTEJIBHBIMHU NTPOLLECCAMM.
UHTEJJIEKTYAJIBHBIE UHOOPMAILIMOHHBIE CUCTEMbI

VIIK 378.147

1
H.B. ManwokoBa
Kanouoam neodazocuteckux Hayk, 0oyeHm

JLIO. Ypa3zaesa®

Kanouoam Quzuko-mamemamuideckux Hayk, 0oyenm

2. Hupicnesapmosck, Huoicnesapmosckuil 2ocydapemeenmviil yuusepcumen”,
2. Canxkm-Ilemep6ype, Cankm-Ilemep6ypeckuii 20cyoapcmeeHHulii
APXUMEKMYPHO-CIMPOUMeNbHblil yHUSepcumen”

METOAOJIOI'YUA TIPOEKTUPOBAHUA
N PASPABOTKH OBYYAIOHINX
HNPOI'PAMMHBIX KOMIIVIEKCOB

AHHOTanms. B craThe paccMaTpuBarOTCsl BOIPOCH! METOIOIOTHH ITPOEKTUPOBAHUS IPOTPAMMHBIX KOMIUICKCOB.
OnuchIBAIOTCS MPUHONIBI ¥ METOIBI MPOTPaMMHON WHXKCHEPUH IS pa3pabOTKN KadeCTBEHHBIX U (-
(heKTHBHBIX 00Y4YaIOINX MPOrPAMMHBIX KOMIUIEKCOB.

KaroueBble ciioBa: oOpa3oBaHue, yaeOHBIH Ipoliece, HHXKEHEpPHOE 00pa3oBaHue, JIEKTPOHHOE 00ydeHHe, 00y-
YAoK MPOrpaMMHBII KOMILJIEKC.

B cBsi3u ¢ TMHAMU3MOM Pa3BUTHS HAyYHO-TEXHUYECKOTO Tporpecca B cepe nHhopMaTU3auu oopa-
30BaHUs, a TaKXKe M3MEHEHHUEM YYeOHBIX IMPOTPaMM, IUIAHOB B BHICIINX YUEOHBIX 3aBEJIEHUSX MCIOIh30Ba-
HUE B TIporecce OOy4YeHHS TPAJAWIUOHHBIX TICUYATHBIX U JJIEKTPOHHBIX CKAaHUPOBAHHBIX Yy4eOHO-
METOAMYECKUX MAaTepHalIOB HE IMO3BOJISECT B TOJHOW Mepe peau30BaTh IOJHOLEHHYIO IMOATOTOBKY 00Y-
Yarommxcs. B yCIoOBUsIX CTPEMUTENEHOTO pa3BUTHSI HH(DOPMAIIMOHHBIX TEXHOJIOTUH M WHXEHEPHOro o0Opa-
30BaHUsl METOIMYECKUE MaTepUalbl CTAHOBITCS OJHUM M3 BaXKHEHIINX AJIIEMEHTOB 00Pa30BaTENbHOTO MPO-
mecca Mo MOJroToBKe Oymymux WHKeHepoB. [loaTomy B oOpaszoBarenbHOM Ipoliecce 0coboe BHUMaHUE
YHAENSIeTCs COBPEMEHHBIM MHTEPAaKTUBHBIM TEXHOJOTHSM Ha OCHOBE AJIEKTpoHHOTO o0ydeHus (D0). 30
BKITIOUAET B ce0s 3JEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, B TOM YHCIIe 00yJaroline porpaMMHbBIE KOM-
iekcsl (OI1K) [3; 4; 9].

OIIK — 3TO mporpaMMHBIi KOMILJIEKC, COCTOSIIIUI U3 mporpaMM, (haiinoB KOH(UTYypaluu Jyis ycTa-
HOBKH 3THX MPOTPaMM, U JJOKYMEHTAIIUH, KOTOPAsi OMUCHIBAET CTPYKTYPY KOMIUIEKCA M COICPKUT HHCTPYK-
un i osib3oBarenieit [9]. OINK B oOpa3oBarenbHOM CHCTEME OJDKHBI ObITh HAIPABJICHBI HA PEIICHHE
IIUPOKOTO CIIEKTPa TUAAKTUYCCKUX 3a1a4. [Ipu 3ToM, TUAaKTHKA TOJIKHA OTPaXaThCs HE TOJIBKO B yUeOHOM
Matepuaie OITK, HO ¥ B MOJENSIX M aTOPUTMAX MporpaMMHoro obecmeuenus [1-9].

Eme HenaBHO cyliecTBOBaM J1Ba MPOTUBOIOJIOKHBIX MHEHUS IO METOJOJIOTUU MPOCKTUPOBAHUS U
paspabotku OIIK:

1) mpermoaBarenb, SIBISIOMIANACS aBTOPOM-COCTABUTENIEM YUEOHBIX MAaTEPHAIOB 110 JUCIUIUIHHE, MO-
KET MPeodpa3oBaTh X B JEKTPOHHBIN BUJI, CO3/1aB IeKTpoHHBIH aHaor OITK;

2) OIIK moxer co3narh KBaTH()UIMPOBAHHBIA MPOTPAMMHCT, MCHOJNB3YSl YUEOHBIH MaTepuas yxKe
CYIIECTBYIOMUX OyMaKHBIX YICOHHKOB.

Opnnako, ocne Toro, kak OIIK ObuTH OTHECEHBI K KIacCcy MPOrpaMMHBIX POJAYKTOB, HMEIOIINX KOM-
MEpUYECKYI0 IIEHHOCTh, Tpo0iemMa pa3rpaHUueHuil koMmreTeHnuid paspadotunkoB OIIK Obuta ompeneneHa.
st Toro, uro6sl B OIK B monHON Mepe ObUIH peatn30BaHbl BO3MOXKHOCTH U TIPEUMYIIECTBA B IUAAKTHYC-
CKOM, (DYHKIIHOHAJIPHOM M TEXHOJIOTMYECKOM OTHOIICHHIX, HEoOXoauma mnpodeccuoHaabHash KOMIETCHT-
HOCTb Pa3padOTYHKOB.
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[IpoGiieMbl TIOATOTOBKM Y4eOHOTrO MaTepuala, BbiOOpa (GopMm ero mpeactaBicHHs, (OPMHPOBAHHMS
MICUXO0JIOrO-TIeIarOrMYSCKON CTPATEruy OCBEILEHBI BO MHOTHX MyOJMKaiusax [1-8]. ABTOpBI IPH MOATOTOB-
ke marepuainio st OITK moymkHBI yUUTHIBATH MPUHIIUIIEI CTPYKTYPH3AIMKA HH)OPMAIIUU, CXEMBI TI0JIh30Ba-
TENbCKOT0 MHTep(eiica, cnocoObl KOHTPOIS U KPUTEPUHU OLICHKU 3HAHUM M YMEHHH, CpeAcTBa 00eCIIedeHus
WHTEPaKTUBHOCTH U JIp.

OIIK mo3BOJIAIOT HE TOJNBKO M3y4aTh TEOPETHUYECKHH MaTepual M OLEHWBATh YPOBEHb 3HAHHUU 00y-
YArOIIUXCS, HO U 00eCIeYnBaTh BO3MOKHOCTh MOJICITHPOBAHUS PA3IMYHOTO POJa CUTYalUi JJIsi BBIMOJIHE-
HUS TIPAKTHIECKUX padoT, XapaKTEepPHBIX I onpeaeieHHON muciuiinHbl. Tem cambiM OIIK mo3BossioT
COKpAaTUTh Pa3pbiB MEXIy Teopuei u npakTukon. [Ipu opranuzanum 3ansatuii ¢ ucnonp3opaaneM OIIK pea-
JN3yeTCcsl OCHOBHOW MPUHIMII — HATIAJHOCTh, YTO 00ECIIEYMBAET ONTHMAIBHOE YCBOCHHWE MarepHaia, IMo-
BBIIIIACT BOCIIPHUATHE U PA3BUBACT BCE BHUJIBI MBIINUICHUS 00yJaIOITIXCS.

Ecmm paccmatpuBath 0600meHHy0 CTpyKTYpy nporpammuoro komimiekca (I1K), To I1IK — ato Habop
MPOTPaMMHBIX CPEJICTB, paOOTAIOIINX JJIsl BHIMIOJIHECHUS OJTHOM MIIM HEeCKONbKHX 3aaa4d. CoBpemenHbie [1K —
9TO CIIOYKHBIE 3JIEKTPOHHBIE CUCTEMBI, COCTOSIINE M3 HA0Opa MOyJIeH, B3aNMOACHCTBYIOMINX MEXILy COOOH,
AKKYMYJTUPYIOMIAX HHPOPMAIIHIO U PACITPOCTPAHSIONINX IMIIMPUIECKHAN OTbIT (puc. 1).

. N
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Puc. 1. O6001IeHHASA CTPYKTYpPa NPOrpaMMHOIr0 KOMILIEKCca

[pu pazpadotke cnoxubix [IK coznarorcs muuHble OMOIMOTEKH HA TOMaxX MPSIMOTO JIOCTYIa, B KOTO-
PBIX MOTYT HaXxOAMTHCS UCXOJHBIE, OOBEKTHBIE U 3arpy304Hble MOAY M. DyHKINN KaKIOTO U3 KOMIIOHEH-
TOB CTPOTO ONPEAEIIEHBI, YTO MO3BOJISET PEATM30BaTh CUCTEMY IO3TATHO U UCCIIEN0BATh IPUMEHSIEMBIE Me-
TO/IBI 10 Mepe X IPOTPaMMHON peann3aiuy.

B mpornecce noaroroku k paspadorke OITK BakHyr0 poiib 3aHUMaeT NpoekTupoBanue. Ha sTom ara-
€ BayKHO OINPEAETIUTH Ka4eCTBO U INTyOMHY HHTErPallii KOMIIOHEHTOB B 3TOT KOMIUIEKC.

Taxoli 00y4aromuii KOMIUIEKC TIPEICTABISAET cOO0 MHTEPAKTUBHBIA MOJYJIb, PEANTNU3YIOIINI Mepexo/]
0T WHPOPMALMOHHO-HILUTIOCTPUPOBAHHOW (PYHKIMH NU(PPOBBIX UCTOYHUKOB K QYHKIIMH HHCTPYMEHTAIBHOM
JESITENbHOCTH U TOUCKOBOMH, CLIOCOOCTBYIOIIEH Pa3BUTHIO KPUTUIECKOTO MBILICHHUS, BBIPA0OTKE HABBIKOB U
YMEHHUH NPaKTHUYECKOTO HCIOJIb30BaHUS MoiydyaeMoi mHpopMaruu. OTauuuTeabHas 0COOCHHOCTh TaKHX
pa3paboTOK — BbICOKAss HH(MPOPMATHBHOCTD M yIIyOJIEHHOCTh MOTy4aeMbix 3HaHui. Mcrmonb3oBanue OIIK B
y4eOHOM Ipoliecce MO3BOJISIET MHAMBUAYATU3UPOBaTh U JU(QepeHIUpOBaTh IPOLECC YCBOSHUS U KOHTPOJIS
3HAaHUH 00YYarOIIUXCS, a TAKXKE TUArHOCTUPOBAThH UX OIIMOKU U MOJAEPKUBATh OOPATHYIO CBSI3b.

[Tpu nmpoextuposaruu OIIK, He0OX0IUMO y4I€CTh BOZMOKHOCTD PEaTU3aliK CIECTYIONIETro (PyHKITHO-
Haa:

® KpoccIutaThOpMEHHOCTD;

e ;100aBJIEHIE HOBBIX aKKayHTOB;

e y100HBIH MHTYUTHUBHO MOHSTHBIN MOJIb30BaTEIbCKUIA HHTEP(EIIC;

® M3MEHEHHE NEPCOHANIBHBIX JAHHBIX AKKAyHTa;

® yJaJleHUE aKKayHTa;

® [peIOCTaBJICHHE METOANYECKOro MaTepHajia, HeOOXOQUMOTro Uil M3y4deHHUsl NpeAMETHOH obiact,
TEOPETUUECKOHN U MPaKTUUECKOH YacTel;

® CO3JaHue, yaajeHne, peJaKTHPOBAHUE TECTUPYIOIINX MOTyJIeH;
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® BBIOOD CIIOKHOCTH U TUTIOB TECTOBBIX BOIIPOCOB;
® Ha3HAuEHHE MPaB MOJIH30BATENS IS POXOKACHUS TECTUPOBAHUS;
® TIPOCMOTP Pe3yIbTATOB TECTUPOBAHUSI.

Hcxons n3 maHHBIX TpeOOBaHUH U 3a1ad, MOCTaBIeHHBIX Tepex paspadbareiBaeMbiM OIIK, chopmynn-
POBAHBI CIIEAYIONINE PUHIIHAITEI Pa3pad0TKN CUCTEMBI, KOTOPHIE SBIISIOTCS WHBAPHAHTAMH 110 OTHOIIIEHHUIO K
Pa3NUYHBIM CHUCTEMaM OOY4YeHHs: HayYHOCTH, OTKPBITOCTH, LI€JICHANPaBIEHHOCTH, CHCTEMHOCTH, 3 dek-
TUBHOCTH, YYETA Pa3BUTHSI, TPAKTUIHOCTH.

[Iporecc pazpadotku 11O — 3T0 COBOKYIMHOCTh B3aMMOCBSI3aHHBIX MPOIECCOB M PE3YJIbTATOB WX BBI-
MTOJTHEHUSI, KOTOPbIE BEAYT K CO3JaHHUIO TIPOTPAMMHOTO MPOAYKTa. DTH MPOIECCH OCHOBBIBAIOTCS HA TEXHO-
norusix umkeHepun [10. CynHoOCTh TPOrpaMMHON MHKEHEPUH UCXOIUT U3 Takux cBoucTB [10, Kak cnox-
HOCTb, TIOAATINBOCTh, N3MEHYNBOCTh M HEOCSA3aeMOCTh. TeM caMbiM moaTBepxaas, uro 110 — ects TBOpuUe-
CKHH TPOJYKT peMeciia WIn JaKe UCKyccTBa [9].

CornacHo ynpouieHHOW Mojenu, pazpabotka OIIK HaumHaeTcs ¢ ycTaHOBIEHHS TpeOOBaHUM Mpea-
METHOH 00sacTu u cobopa uHpOpMayK 0 Hell, a 3aKaHUYUBACTCSI TECTUPOBAHUEM H TTOCIEAYIOIIUM COIPOBO-
xpaenneM. Takoit mpouecc pazpabotku OIIK ocymecTBisieTcs uepes3 TpH Tamna, OMHCaHHBIe Ha PUCYHKE 2.

A\

/ \ HDOECCC OCMEICJIEHHMA = aHAIH3
{/ \ [MocTizenue npeameTHol 0bnacTu Yepes GeHOMEH,
X MOHATHA, CYIIHOCTH, AeiicTEHA, POH H YTREPHIeHHA
AHanus \

\

/%\ [Iporiecc H306PETEHHS = TPOEKTHPOBAHKE

X ,\ OcmMbicnenue CTPYKTYPBI, KOMIOHEHTOBD, nMogenen

H JIp. HHTEVIEKTYAILHEIX TOCTPOEHHIT B 061acTi
\ 4 JONYCTHMELX PELIeHHI

/ \
/ )\ Tpolece peanusalii = peanrHsalus
\ CTP}'I\'T)"pbl H EleHTt‘.KT}'PIlb.[e KOMMOHEHThL
/ Peanuzanua NPOEMHPYIOTCA Ha KOMIHIATOPED
/ H annapaTHeIE CPEACTEA

A
|

/ [TpoekTHpOBaHHE

Puc. 2. 3tansl ynpowmeHHoro npouecca pazpadorku OIIK

Taxast Mozenb pa3pabOTKH AOMYCKAeT UTEpallii U CO3JaHHe MIPOTOTHUIIOB. PeanbHo ke mpoueccs om-
peneneHus TEXHUIECKUX TPeOOBaHNWH M NPOEKTUPOBAHUS B OOJIbIIEH CTEIIEHU EPEKPBIBAIOTCSL.

AHanmu3 Hay4HBIX M HCCIIEAOBATEIbCKUX PabOT MO pa3paboTKe MPOrpaMMHBIX KOMILIEKCOB, IMOJBEP-
XKEHHBIX MOAW(QUKALIMH B YCIOBHUSIX H3MEHSIOLIMXCS TPEOOBAaHUM, BBISBUI NPHOPUTETHOCTH OOBEKTHO-
OPHMEHTHPOBAHHOM TEXHOJIOTUH JJIsl IAHHOTO Kitacca cuctem [1-9].

OOBEKTHO-OPUEHTUPOBAHHBINA TOAX0J] 001aJaeT PsAOM MPEUMYIIECTB, KOTOPbIe MO3BOJISIIOT CO3/1a-
BaTh 00yYarolIye MPOrpaMMHBIE KOMILIEKCHI, 00JIa/Ial0IHe CIIeTyOIIMH CBOHCTBAMHU:

®  CCTECTBEHHOCTH S3bIKa B TEPMHUHAX IIPEIMETHON 00acTu;
Ha/IeKHOCTB;
BO3MOXHOCTH IOBTOPHOTO UCIIOJIb30BaHMS;
yII0OCTBO B CONPOBOXKACHNUH;
CIIOCOOHOCTH K PaCIIMPEHHUIO;
e  yn00CTBO CO3/IaHHS HOBBIX BEPCHH.

Heo6xonumo mog4epkHyTh, YTO MOMYYEHHUE YCTOWYMBON MOIYJIBHON CTPYKTYPBI BO3pAcTaeT MpH Ie-
peHoce OCHOBHOTO akileHTa B pazpadbotke OINK ¢ mporpaMMupoBaHusi Ha IPOCKTUPOBAHHUE.

[Ipu pazpabotke OIIK crmemyeT ommpaThCsi Ha COBPEMEHHbIE MPHUHIUITBI WHAYCTPUH MPOTPAMMHBIX
MPOAYKTOB, OCHOBY KOTOPBIX COCTABJISIIOT:

e WTepaTHBHAs pa3paboOTKa;
ylnpasiieHHE TPeOOBaHUAMM;
MOJyJIbHAsl ApXUTEKTYPa CUCTEMBI;
BU3YaJIbHOE MOJICIIMPOBAHKE;
HeTpephIBHASI KAaUECTBEHHAsI OLIEHKA MPOIYKTA.
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Takum 006pa3oM, MOMIEPKUBAIONIMM BhIIICHA3BAHHBIE TPUHIUIBEI pa3paborku, seisercs Unified
Process (UP) — yHuguIupoBaHHbIii poIiecc. DTOT MPOIECC ABISIETCS M HACTPAMBAEMOM CTPYKTYPOil TIPOEK-
Ta, KOTOPYIO pa3pabOTYUKH MOTYT U3MEHUTD, T00ABIISAA WIIH YCTPaHSsA BUJBI JEITEILHOCTH B COOTBETCTBHU
C HHIUBHIYaIbHBIMA OCOOEHHOCTSIMU TPOEKTA M JOCTYITHBIX PECYPCOB.

Crienmanu3upoBaHHOi Bepcuelr YuuduimpoBanHoro mpomecca seisercs Rational Unified Process
(RUP) — yaudunupoBanHslii npomecc kommnanuu Rational, o6pa3oBanHbIil 100aBJICHHEM 3JICMEHTOB B Ha-
crpauBaeMyto cTpykTypy UP u obGecreunBaronuii yropsjgoueHHbIi MOAX0 K pacipeie/ieH IO 3a1ad U pe-
CYpCOB MPOEKTa, a Takke Oosiee AeTalbHyr0 mpopaboTKy Beex 3TamoB. Ha pucynke 3 mpencraBieHa cxema
TEXHOJIOTHYECKHX dTanoB paspadorku [10 8 RUP.

Tpeboranua [IporpamMmyuasn
noab30BaTeNeH l'IpUIJ,EC{: pagpaﬁg-n(u CHCTENMA
> [IporpaMMHOTD >
obecneveHus
A

FuzHeHHBH uuKl YHUDHUMPOBAHHOO npolecea ¢ GpasaMy M HTepalMaAMU

[InanupoBanue AHANMM3 ¥ TIpo-

.. [MocTpoenue BHegpenue
TpeboBaHHH eKTHpOBaHHe

HTepalKAa | HTepallHAd HTEpPALHA | HTEepallHMAd
N2 1 N2 2 N?n-1 NY ...
- - = >

Penuant

Puc. 3. Yuuduuuposanubiii npouecc pazpadorku IO (RUP) [9]

CoBpemenHbIl  Tporiecce pa3paboTku OIIK ocHOBBIBaeTCS Ha TPUMEHEHHH CIICIHATM3HPOBAHHBIX
cpencts co3nanus npoektoB — CASE-cpeacts [6; 9], mo3Bossronx B HarIsAHON (OpME MOAEIUPOBATEH TPO-
IpaMMHBII KOMITJIEKC, aHATM3UPOBATh €r0 Ha BCEX 3Tarax pa3padoTKH. B mensx aBToMaTH3aliyu BU3yaibHOTO
mozenupoBanus OITK nenecoobpasno ucnosb3oBate CASE-cpeactso IBM Rational Rose. /lanHoe cpeacTBo
SIBJISIETCA TPOCTBIM M B TO K€ BPEMsl MOILIHBIM HMHCTPYMEHTOM ISl BU3YaJbHOT'O CO3JaHUS MPOTrPaMMHOIO
MPOIYKTa, IIOCKOJIBKY TIO3BOJISIET M (POPMHUPOBATH, U U3MEHSTH, U IPOBEPSITH KOPPEKTHOCTH POEKTA.

O (heKTUBHOCTh KOMITBIOTEPHBIX TEXHOJOTHH OOYYEHUs 3aBHCUT OT aallTallid 3JIeKTPOHHBIX 00pa-
30BaTEJbHBIX PECYPCOB K U3MEHSIOLIMMCS (hakTopaM yueOHOro mpolecca: COASpKaHUu0 YUeOHbBIX IUCIMII-
JIMH, periaMeHTy KoHTpouis 3HaHuil u T.1. CoBpeMeHHbIl OIIK nomkeH copep:kaTh BaKHbIE MOAYJIH, MOJ-
Jiep >KUBalOIINe PUHATHE PEeIeHnH B mporecce odyuenus [1; 2; 3; 5; 7; §]:

®  y4YeT NCUXOJOTHYECKUX M (PU3HOIIOTUIECKUX 0COOEHHOCTEH 00y4aeMbIX PU BOCIIPHATHH YI€OHOTO
MaTepHaia, HaCTPOMKY CHCTEMY MOl MHIUBHIyalbHbIE 0COOEHHOCTH 00y4aeMoro;

® BAPHATHUBHYIO KPUTEPHAIBbHYIO CUCTEMY OLIEHMBAaHUs, MOHUTOPHHI 3HAHUH 00y4aeMoro B Ipolecce
00y4eHHUs ¢ UCIIOJIb30BAaHUE METOJOB MaTeMaTHYeCKOM CTATUCTHKH M METOAOB MOAICPIKKH HPUHS-
THSI pELICHU;

®  HACTPOWKY MHAMBHIYaJbHOW 00pa30BaTENbHON TPAEKTOPHH, MCIIOIH30BAHUE CETEBOTO IUIAHHPOBA-
HUS IS0 TOCTHIKEHHA IIENI Tporecca OOy4eHHs TpHU TOCIEeI0BATeIFHOM MM MapajijieTbHOM BHI-
MOJTHEHUH YUeOHBIX 3a/laHUl;

®  HEJIMHEHHOCTh M BapHATUBHOCTH OOYyUEHHS CTYJEHTOB C Pa3HbIM yPOBHEM IOATOTOBKH M Pa3HbIM
MOTEHIIMAIOM 00y4aeMOCTH;

®  [OJJEPKKY BAPHATUBHBIX KEHCOB W MEXKIIPEIMETHBIX CBSI3CH ISl paCIIMPEHUS U YTIyOJIeHHsT KOM-
TeTeHIIUN 06y9IaemMoro;

®  BO3MOXKHOCTh MHTEPAKTUBHOI'O B3aMMOJEHCTBHUS B Mpolecce 0O0ydeHHs], KOJUIEKTUBHOTO PELICHUS
KelCOoB, IPUMEHEHHS TEXHOJIOTUH MO3TOBOIO IITYpMa B Y4eOHOM Ipoliecce.

B nacrosmee Bpems, B ycnosusax pocta MacmradHoctu OIIK u n3ameHeHuil npukiIagHbIX iaTgopMm,
MOJU(UKAINN CYHIECTBYIONIMX PUIIOKEHHUHN, TTyTeM U3MEHEHHUsI IPOTPaMMHOT0 KOJIa, O'PAaHUYCHBI CYITHO-
crabiMu cBoiicTBaMu [10. [ToaToOMy HEOOXOAUMBI TEXHOJIOTUYECKUE U TIPOTPAMMHBIC PEIICHHsI, TI03BOJISIO-
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1€ TCHEPUPOBaTh U OCYILECTBIISITh MHOOKpaTHYt0 TpaHchopmaruio OIIK Ha ypoBHe Moneeit. Peannsa-
1S TAKAX PELICHUH BO3MOKHA TPU MPUMEHEHUHN COBPEMEHHBIX METOJIOB MPOrpaMMHON HWHKEHEPUH Ha OC-
HoBe CASE-cpencTB, BHU3YaJIbHOTO MOJICIHPOBAHUS, OOBEKTHO-OPUCHTHPOBAHHOTO MPOCKTHUPOBAHMUSL.
OO0ecrieueHrEe KOMITBIOTEPHBIX TEXHOJIOTUH OOyUYSHHSI TAKUMH 3JICKTPOHHBIMU 00pa30BaTENBHBIMU CPEICT-
BaMH, MOJIETTH KOTOPBIX OOJaMal0T CBOMCTBAMH M3MEHEHHS M PACIIUPEHUs, MO3BOJSIOT ONEPAaTUBHO BHO-
CUTHh U3MEHEHUS 1 MOTIOTHEHNS HHPOPMAIIOHHBIX PECYPCOB 00yUEHUSI.
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AnHoTanus. CTaTbd MOCBANICHA W3YYSHHUIO PA3IMIHBIX METOIOB IMPHUMEHEHUS MCKYCCTBEHHOTO MHTEIUIEKTA B
KOMIIBIOTEPHBIX UI'Pax, KOTOPbIE BBICTYNAIOT 3KCIEPUMEHTAIbHBIMU IIOLIAAKAMH JJISl UCCIICJOBAHMSL.
OHH cioyXaT Ais YIpaBIeHHS BUPTYaJbHBIMH OOBEKTaMH M IO3BOJSIOT OOECHednBaTh MPaBIOINOA00-
HOCTb UHTEPAKTUBHOI'O UIPOBOTO Ipoliecca.

KiroueBble cjioBa: MCKYCCTBEHHBIH HMHTEIJICKT, KOMOMHHUPOBAHHBIN ITOJXOM; KOMIBIOTEPHAs WUIpa; MTPOBON
IIPOLIECC; UHTEIUICKTYaIu3aLusl.

OZIHa H3 T'JIaBHBIX HpO6HeM, HOGYJII/IBHII/IX K JTaHHOMY HMCCJICJOBAHUIO, 3AKIIFOYACTCA B IMMPOTUBOPCUUN

MEXJIy 3aTparaMH Ha oOeclieueHHe UTPOBOrO Mpolecca M MPaBIONOA00HOCTBIO ero peanusamnuu. Jeno B
TOM, YTO TPU MPOU3BOJCTBE MPOJYKTOB KOMITBIOTEPHON HIPOBOM HMHIYCTPUH MbI HAOMIOMAaEM KOHQIHUKT
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MEK1y MUHIMHU3aIUeH pacxo0B Ha pa3paboTKy U obecrieueHneM MpaBaoo100HOCTH, TpeOyroiel BEIYHC-
JIUTENBHBIX pecypcoB. C OHOI CTOPOHBI, 3aTpaT AODKHO OBITh KaK MOKHO MeHblle. C Ipyroil CTOPOHHI,
HEO0X0IUMO 00eceYnTh MaKCUMAaJIbHYIO PEATHCTHYHOCTh MTPOBOTO MHTEJUIEKTa. DTO B CBOKO OYepellb
TpeOyeT ONpeAeNCHHBIX BIOKEHUH U YBEIMYCHHUS BEIYMCIUTENBHBIX MOIIHOCTEH. BBIX0I0M M3 AaHHOTO MO-
JIOXKEHHUS SBIISIETCS IOMCK HauboJiee ONTUMAIIBHBIX PEILICHUH, IPEACTABIAIOIINX KOMIPOMUCC MEXIY STUMHU
IBYMSI CTOPOHaMHU. B 4acTHOCTH, MpUMepaMu TaKUX PELICHUH CIIy’KaT CIeUaIbHbIEe METObl HHTEIUIEKTYa-
JU3aluu.

A.b. Kazues, [1.A. XaycToB paccMaTpuBaIOT B Ka4eCTBE COCTABIISIONIEH YCIIEITHOCTH UTPHI UCKYCCT-
BEHHbII nHTEUIeKT. [Ipy 3TOM ero 3HadyeHue 3a4acTyl0 OKa3bIBA€TCS BBIIIE, YEM IpaduyecKas COCTaBIAO-
mas. bnaromapst eMy UrpoBble MEPCOHAXH MPUOOPETAIOT CAMOCTOSITEIBHOCTD, CI0KHOE TIOBEICHUE, HX Te-
neph He HaJ0 BOAUTH 32 PyKy. DTo Ha€T ompeaeneHHoe IPEeUMYILECTBO, KaK pa3paboTyrKy, TaK U MoTpedu-
TEeJIo MpoIyKTa [5].

K HacTosimemMy BpeMeHH MCKYCCTBEHHBIM MHTEIUICKT MPECTaBIsET COOOH OTAENBbHYIO HAyKy M TeX-
HOJIOTHIO Pa3pabOTKK MHTEJUIEKTYaJIbHBIX MAIIMH U KOMIBIOTEPHBIX mporpamMM. OHOM U3 ero 3a1ad sBis-
eTcs MONbITKAa YNOJOOUTh BBIUMCIUTEIbHYI TEXHUKY Pa3yMHOMY YEIOBEKY M Jaxke NMpeB3ouTH ero. [lpu
3TOM OH HE OrpaHuyYeH OMOJOTMYECKH MPAaBIONOJOOHBIMU METOAAMH U HE 00513aTEIbHO IOJDKEH IOJIHOCTHIO
KONMPOBaTh MHTEIUIEKT Jrofeil. OfHO U3 ero omnpeneneHuil 0610 03By4deHo J[)koHOM MakkapTu Bo BpeMsi
koH(pepennun 1956 roga, npoxoauemieit B JlaptmyTckom yHuUBepcutete. [lon mHTEIIIEKTOM OHO HE TIOpa-
3yMEBaeT HEMPEMEHHO €ro 4YejloBedeckoe NoHMMaHue. bosee Toro, ecnu i peleHns OnpeneieHHbIX Ipo-
OneM, HeoOXOJMMbI METOBI, HE HAaOI0aeMbIe Y JIIOJEH, MOXKHO MX CMEJIO MCIOJIb30BaTh U Ha3bIBaTh HC-
KYCCTBCHHBIM HHTCIIJICKTOM. OI[HOBpeMeHHO C 9TUM HEBO3MOKHO CKa3aTb TOYHO, YCM 3aHUMACTCA UCKYCCT-
BeHHbII nHTEeIIeKT. Cepa ero npuMeHeHus oOIKMpHA U MHOTOrpaHHa. B He€ BXOAUT U MOHMMAaHKE TEKCTa,
W pacro3HaBaHKE M300paKEeHH, 1 COUMHEHNE MY3bIKH, TPOXOKACHUE UTP U PELICHUE TOJIOBOJIOMOK [3].

Kak Habop TexHoJOrui, IMUTHPYIOMIUX Pa3INYHbIC ACTIEKThl MBICIUTENBHON AEATEILHOCTH, UCKYC-
CTBEHHBIN MHTEJJICKT HACUUTHIBAET 00Jiee MATUACCITH JIET CBOCH MCTOPUH. 3a 3TO BpeMsi OH OblI AOCTAaTOY-
HO TIyOOKO M3y4eH U npopadoTaH. bel1o co34aHO0 MHOXKECTBO aJrOPUTMOB U 3BPUCTHK, TO3BOJISIOIINX Pe-
IaTh IIMPOKUN CHEKTp 3a1ad. Tem He MeHee, B 3TOi 001acTu ocTaéTes emé MHOKECTBO BOIIPOCOB U HEpe-
MEHHBIX MPo0JIeM. YUHTBIBask TOT (aKT, YTO UHIYCTPUST KOMIBIOTEPHBIX U SIBISIETCS CTPEMHUTEIBHO Pas-
BHBAOIIEHCS, TPUOBIIIFHON W TEPCHEKTUBHON, UTPOBOW MCKYCCTBEHHBIN WHTEIJIEKT CTAHOBHUTCS aKTyallb-
HBIM U IPUOPHUTETHBIM TpH pazpadoTke. OT HEr0 BO MHOTOM 3aBHCHUT YCIIEX UTPhI, €€ HHTEPECHOCTD U YBJIe-
KatenbHOCTh. OH I03BOJIAET OpPraHMW30BaTh MHTEPAKTUBHOE COPEBHOBAHME YENIOBEKAa C KOMITBIOTEPOM Ha
JOCTOHHOM YPOBHE.

UrpoBoil HCKyCCTBEHHBIH MHTEUIEKT UMEET CBOM XapaKTEPHbIE OCOOEHHOCTH U CIIEHU(PHUYECKHE OT-
munsa. UmMenno IMO3TOMY €T0 MOYXHO BBIJACIIMTL B OTACIIBHYIO 001acTh KOMIIBIOTCPHBIX HAYK. OCHOBHOE €ro
OTJIMYME OT KIACCHUECKON KOHILENIMH UCKYCCTBEHHOTO MHTEIIJIEKTA 3aKJII0YaeTCs B CIEAYIOMmEM. | TaBHbIM
00pa3oMm, ero Lejib — He PelIeHUE MTOCTABICHHBIX Mepes MporpaMMoi 3aaad, a CUMYJISIIUS 4eJI0BEYECKOTO
MBIIUICHHUS 1 ToBeieHus. OH 3aTOUEH HE Ha YHUBEPCAJIbHBIC METO/IbI PEIICHHS Pa3HOOOPa3HBIX MPOOIIeM, a
Ha KOHKPETHYIO UI'POBYIO L€Jb, JOCTH)KUMYIO B YCIOBUSIX KOHKPETHON BHUPTYaJbHOM Cpelbl U MPaBUI CO-
peBHOBaHMA. MOXHO 3aKJIIOUUTb, YTO 3TO CBOETO POJAa CO3JaHHME WILTIO3UU HAJIMUUS pa3yMa y COIEPHUKA U
OCMBICIIEHHOCTH €T0 ITOBEICHUSI.

CraHoBuTCS IIOHATHBIM, 4YTO HFpOBOﬁ I/ICKyCCTBeHHBH\/'I HHTCIIJICKT pa3p36aTI)IBaeTcsl B KaXXJIOM KOH-
KPETHOM Cllydae M UMeeT y3KYyI0 HampaBiieHHOCTb. OH Bcerza J10JDKEH 3aBHCETh OT KOMIIOHEHTOB U CTPYK-
TypHl UTpHl. B niepByro odepenb, OT KOHEYHOM Liesid COPEeBHOBAaHMUS. JJOCTUTHYThH €€ MOXKHO JIMIIb JCHCTBHSI-
MH, COBEPIIAEMBIMUA B COOTBETCTBUU C YCTAHOBJICHHBIMHU IpaBuiiaMu. IIpudémM Bce AEUCTBUSA OrpaHUYECHBI
paMKaMy UTPOBOTO TOJIS.

He cymectByeT ennHoro omnpeneneHusi UCKyCCTBEHHOTO MHTEJUIEKTA. /[aHHBIA TEPMHH BKIIOYAacT B
ce0sl MHUPOKUH KPYT BOIPOCOB M MMEET MHOXKECTBO TPakTOBOK [2]. HaM M3BeCTHO YeThIpe KIIACCHYECKHE
KpaTKHe XapaKTePUCTHKH TOTO, YTO MOXXHO UM CUMTaTh. VX OMMCHIBAIOT clieayomuM 00pa3om:

—MBICIUT Kak YeJI0BEK;

—MBICIUT paloOHaNbHO;

—JleficTByeT Kak 4eJ0BeK;

—JleficTByeT paliioHaJIBHO.

U3 sTHX 4eThIpéX omnpeaeneHuil HaM MOHaJo0HUTCs ABa mocieAHnX. Beas oT komnbroTepa TpedyroTcs
TOJIBKO BUPTyaJIbHbIE NEHCTBHA, HAa KOTOpPbIEe OTBeYaTh OyaeT XkuBOW denmoBek. CreZoBaTeNbHO, MallMHA
JOJDKHA YMETh MIPUHUMATH PEIIeHUs MOA00HO eMy Ju00 Ka3aThes panroHaIbHOW. OTHUM U3 MPOCTEHIINX,
HO HE Bceraa OBICTPO pealn3yeMblX, CPEICTB OOecIlieueH s palMOHaIbHOCTHU SIBJISIETCS epedop BceX BO3-
MO>KHBIX BapHAHTOB C LEJbI0 BEIOOpA Hanbosiee ONTUMaIBHOTO [6].
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CymiectByer 0onee 4eM IOJIYBEKOBOH OIBIT Pa3pabOTKU HMHTEIUIEKTYalbHBIX KOMIIBIOTEPHBIX WIP.
I'maBHBIM 00pa30M, OH BKJIIOUYAET yXe CTaBLIME KIACCUUECKUMM UIPbI: TOJOBOJIOMKH, LIAIIKH, [IaXMaThl U
npyrue. [Ipu 3Trom HabnronaeTcs ONTUMAaJIbHOE COYETaHUE TPAJUIMOHHBIX M MHTEIUICKTYAIBHBIX METOZOB.
Mps1 0OHapykuBaeM OOIIME aIrOPUTMBI U CIIOCOOBI X pa3paborku. [Iupokuii Habop METONOB Mpe/yiaraet
MaTeMaTHYECKUH alnapaT TEOPUH UIP U TEOPHH NMpUHATHA pemieHuid. K ocHOBHBIM, HO HE Bcerza o0s3a-
TEJbHBIM, XapaKTePHUCTUKAM Mbl MOJKEM OTHECTH CJEIyIoLMe: OMHAPHOCTh, COPEBHOBATEIbHOCTD, HAININE
MPOTUBOOOPCTBYIOMINX CTOPOH, KOHEUHBIH Pe3yNbTaT B BUE MoOeAbl MK MOopakeHUs. BaxkKHbIMU SBISIOTCS
BOIIPOCHI KJaccu(UKalMM U CHCTEMAaTH3alMy AaHHBIX WUrp. llemecooOpa3HO OCyLIECTBIATH UX € yYETOM
KAHPOBOM COCTAaBIIAIOLIEH U CTENEHH JMHEHHOCTH MIPOBOro npouecca. OCHOBHBIMHM IMOAXOAAMHU K paspa-
OOTKe SIBISAIOTCS areHTHO-OPUEHTHUPOBAHHBIA MOAXOJ W METOABI UTPOBOIO HCKYCCTBEHHOTO HMHTEIUICKTA.
Yarmie Bcero Mbl HaOm0jaeM THOPUAHYIO MOJIEIb, /1€ OHU COBMELICHBI.

Kak npasuio, ucrons3ytoT KOMOMHUPOBAHHBIHM MTOAX0/, COYECTAIOIININ 1 areHTHbBIC, U UHTEIJICKTYaJlb-
Hble MeTO/Ibl. B TakoM ciryyae MCKYCCTBEHHBIN MHTEIUIEKT HEpa3phIBEH C BUPTYaIbHBIM UTPOBBIM MPOCTPaH-
crBoM. [Iporcxoaut ux moctosiHHOEe B3aumojeicTBue. JIoOble NEHCTBUS HTPOKa OCYIIECTBISIOTCS BHYTPH
HETO ¥ MPUBOIAT K €ro U3MEHEHHUIO, a TAK)Ke CIIOCOOHBI BBI3BIBATh 00OpaTHYIO peakiuio. s 3Toro Heodxo-
IUMO BBIPa0OTaTh ONPEACICHHYIO CUCTEeMY 3HaHUN. B Heé BXOAAT JaHHBIE O CBOEM MECTOIOJIOKCHHH, pac-
MOJIOKECHUU U 3HAYUMOCTH JIPYTUX OOBEKTOB, 3alIPOrPaMMHUPOBAHHBIC PeaKkIMi Ha M3MeHeHHs. E€ Bo3HUK-
HOBEHHE M OOHOBJICHHE NMPOMCXOAMT IIPHU MOMOIIY METOAOB OOyUCHHS U 3aJ0XKCHHYIO 3apaHee MHpoOpMa-
o [9]. Cnenyromum 3TaroM SIBJISETCS NepEeMELICHUE 110 UTPOBOMY IOJF0. OHO 3aBUCHUT OT €r0 CTPYKTY-
pel. Kak mpaBuitio, oHa AByxMepHas win TpéxmepHas. [Ipumepamu nepBoro citydas SBISIOTCS HACTOJIbHBIE
WTPBI, MAIIKH, IIAXMaThI, MATHAIIKH, KPECTUKU-HONHUKUA. BTOpO# ciydail ropas/io ciokHee 1 4acTo TpedyeT
BBEJICHUS TPEXMEPHON NIEKapTOBOM CHUCTEMBI KOOpAMHAT. Tak Kak B pe3yibTaTe MepeMeIleHHs MOJI0KEeHUEe
00BEKTOB U3MEHSIETCS, TO HEOOXOAMMO OOHOBIISITH UTPOBOE TMOJIE. A 3HAYHT, TIOMUMO IPOCTPAHCTBA UTPHI,
MoJienupyercs eme u BpeMs. JJucKkpeTHOe BpeMsl B MOIIATOBBIX UIpax SIBJSIETCS] HanboJiee MPOCTHIM BapUaH-
TOM peann3anuu [6].

Oco60e MecTO 3aHUMAIOT MHTEIIEKTYaIbHbIE METOABI U anropuT™Mbl. OHH MO3BOJIIIOT Pa3HOOOPa3UTh
UTPOBOI Iporecc, caenaTh MOBEJCHNE EPCOHAKEH eCTECTBEHHBIM U MPaBAONOAOOHBIM. 3a4acTyI0 UX OT-
JMYAeT BBICOKAsl CIOKHOCTh peaiu3anud. VX MPUMEHSIOT TOT/Aa, KOraa OObIYHBIE METOIBI U alTOPUTMEI
okasbiBatoTcs HeapdexkTuBHbIMU. CieayeT 3aMEeTUTh, YTO UTPOBOM HCKYCCTBECHHBIM MHTEIUIEKT HA IYyTH CBO-
€ro BHEIPEHHUS! CTAKUBAECTCS C CYIIECTBEHHBIM MpeNsATcTBUEM. MM siBiseTcst HemoctaTovHas pa3paboTka
METOJIOJIOTUH MPAKTUIECKOTr0 pUMeHeHHs ero cpeacTB. B mybnukanuu A.b. Kasuesa u [1.A. XayctoBa onun
TIEPEYUCIIIOTCS CIEIYIOMUM 00pazom [5].

1. HckyccTBeHHbIE HEHPOHHBIE CeTU. JlaHHAS TEXHOJIOTHSI MOJEIUPYET PaboTy HEMPOHOB MO3ra M
cBsi3eil Mexly HUMH. Ha mpakTrke Takyro ceTb He0OXOMMO MPeIBapUTENLHO 00y4aTh, HO B PE3YJIbTATE MBI
MOJTy4aeM CIIOCOOHOCTh MPUHUMATD CJIOKHBIE pemeHus [1].

2.  DBOJIOLMOHHBIE aJTOPUTMbI KOTIUPYIOT MPOLIECC 3BOJIIOLUH, U3MEHEHHSI T€HOB U HOSBJIECHUS 00-
Jiee TPUCIIOCOOJICHHBIX MOKOJIeHUH. [ToaxoaaT mist 00yueHus: U ajanTaliyd UTPOBBIX MepcoHaxeit. Ecrect-
BEHHYIO 3BOJIIOLIMIO MOCPENCTBOM PELIEHHs 33[a4 ONTHMH3AINH OTPAXaloT TeHETHYECKHe alropuTtMel. B
HUX, [JIaBHBIM 00pa3oM, UCIOJIB3YIOTCSI MEXaHU3MBI 0TOOpa M HaciuenoBaHus [7].

3. Chnenmanu3upoBaHHBIE apXUTEKTYpPhl TO3BOJSIOT pa3paldaThIBaTh HMCKYCCTBEHHBIH HHTEILIEKT,
ONITUMH3UPYS ero QYHKIIMOHUPOBAHUE H SKOHOMS SHEPTHIO, MOTPEOIIIEMYIO CHCTEMOTA.

4. Peanmzanus yepe3 ¢popMy aHMMAaTa — BUPTYaJbHOTO CYLIECTBA, CIIOCOOHOTO AEHCTBOBAThH aBTO-
HOMHO. Ero 3HaHue, noBeleHNe U BOCIIPUSATHE OTPAHNYEHBI UTPOBBIM NPOCTPAHCTBOM. DTO MO3BOJISET OCY-
HIECTBIIATH CUMYJISAIINIO Ha TOCTAaTOYHO BEICOKOM ypoBHE [10].

VYkazaHHbIE CLOCOOBI, TaK WM MHAYE, IO3BOJISIOT MIPEOI0JIETh CIIOKHOCTh MPUMEHEHUS] UCKYCCTBEH-
HOTO MHTEJJIEKTa B KOMIbIOTepHBIX urpax. K.M. JlybeHko oTMedaeT, 4To HEMpPOHHBIE CETH SBISIOTCS HaW-
OoJiee MEPCIEKTHBHOW TEXHOJIOTHEH NCKYCCTBEHHOTO MHTEIUIEKTa JJIsl puMeHeHusl B urpax [4]. K coxare-
HUIO, eI He BCe PA3HOBUAHOCTU JAHHBIX TEXHOJOTHM ObUTH MPUMEHEHBI B IpuiIoxkeHnsx. OIHaKo yxe cy-
LIECTBYET YCIEIIHBIN OMBIT UX NPUMEHEHUs B TaOMPUHTHBIX UTpax, YTO OTPaXeHO B HayyHoH padote J1.O.
Pomannukosa u A.A. BoeBoawsl [8].

B pesynbpTare MOKHO 3aKIIIOYHTH, YTO y KXKJIOH KOHKPETHOH UrphI eCTh cBOs cnenuduka. Jlomycru-
MBI M ONITUMAJIbHBIE METOMBI MPUHATHS PELICHUH ISl HUX OTIMYAI0TCS CBOMMHU ocoOeHHocTsMH. OTcrona
cienyer OoJbloe pasHoOOpaszue UrpoBbIX miIaTdGopM. IPPEeKTHBHOCTH TOTO WIM MHOTO aJrOpPUTMa HaXo-
JATCSL B IPSIMOM 3aBUCHMOCTH OT CIIOKHOCTH peallu3alliyd UTPOBOTO IOJIS, & TaKXKe CBOOOIBI JSHCTBUI UT-
pPOKOB. BakHyIO pOJIb WTPAIOT WHTEIJIEKTyaJdbHBIE U TICEBJOMHTEIUIEKTyadbHble MeToAbl. OTHAKO OHM 3a-
TPYIHSIOT BO3MOKHOCTH pEAJIN3allMU U ONpaBJaHbl TOJBKO B HEKOTOPBIX Cilydasdx. Bo Bcex curyanusax, Ko-
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rJ1a MOXHO 000OWTHCH OoJiee MPOCTHIMH CIIOCOOAMH, UCIIOIB3YIOT MEHEE 3aTPATHBIN C TOUKH 3PEHUS BHIYHC-
JTUTENHHBIX PECYPCOB BapHaHT.
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Pocred s «O6 opranm3anuu paboT ¢ MOJOABIMHE CIEIHATIICTaMI OBUIH pa3padoTaHbl GyHKINOHAIBHO-
TEXHUYECKHEe TpeOOBaHMA K IPOTPAMMHOMY 00€CIIeueHHI0, KOTOPHIE OIMCAHBI B TaHHOH CTaThe.

Karouesble ciioBa: Web-npunoxenue; pa3padoTKa; IPOEKTHPOBAHKE; (YHKIIMOHAILHO-TEXHUUECKHE TpebOBa-
HUA.

Pa3pabarbiBaeMoe mpuiiokeHUe IUIAaHUPYeTCs K BHenpeHuto B oprann3anuu [TAO «Camorinopraedre-
rasz», OHO MPETHA3HAYEHO IS ONTUMHU3AINH PadOTHl COTPYIHHUKOB KQJPOBBIX IOJAPA3IEICHHUN, MOIOIBIX
CIIEITHAINICTOB, HACTABHUKOB M JIMHEWHBIX PYKOBOIAUTEIICH, B 00JIACTH IEATEILHOCTH, CBSI3aHHOM C TIpOBEIe-
HUEM MOJIOAEKHON MONUTUKY MPEIITPUITUSL.

B pamkax naHHOTO mporiecca IpriIoKeHHe CIOCOOCTBYET JOCTIKEHUIO CIISIYIONUX TeNIeH:

e obecrieueHre KapoBoi 3amuméaHoctn Kommannu;

® (hOpMUPOBAHKE M PA3BUTHE HOBOI'O MOKOJICHUS CICIMATUCTOB U PYKOBOAMTENICH B COOTBETCTBUU C
notpedbHocThI0 KoMmanuw;
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® (hOPMHUPOBAHUE Y MOJIOABIX CICIHATHUCTOB HEOOXOMUMBIX It 3P (HEKTUBHOM pabOThl MPOhECCHO-
HaJTbHO-TEXHUYECKUX, KOPIIOPATUBHBIX U YIIPABICHYECKUX KOMIIETCHIINH;

W momoraer pemrate cienyromue 3a1aqun:

® 00ecTIeYnTh ONepaTUBHYIO U 3((HEKTUBHYIO aJanTalHio MOJIOABIX crienuanucToB B Kommanuu;

® COJICHCTBOBAaTh PAa3BUTHUIO TNPUOPHUTETHHIX TNPOo(ecCHOHaTBbHO-TEXHUIECKUX, KOPHOPATUBHEIX,
YMPaBICHUYECKUX KOMIETEHLUI MOJIOJIBIX CIIEIUAINCTOB U 00ECIIeYNTh COOTBETCTBHE YPOBHS MOATOTOBKH
MOJIOJBIX CHENUANNCTOB TpeboBaHusIM Kommanuu;

® COJIEHCTBOBATH () OPMUPOBAHHUIO BHICOKOW CTETICHH JIOSUTBHOCTH MOJIOJIBIX CIIEIIHAJIFCTOB;

® COJICHCTBOBATh PA3BUTHIO M peajn3alliii WHHOBAIMOHHOTO W HAyYHO-TEXHWYECKOTO MOTEHITHAla
MOJIO/IBIX CTIEIIHAIICTOB;

® 00eCTIeYHTh OLICHKY MOTEHIMAaja U INIAHUPOBAaHHUE Kapbepbl MOJIOJBIX CIICIUAINCTOB;

e obecrieunTs (POPMHUpPOBAaHUE pe3epBa CHECHUAIUCTOB W PYKOBOAUTEICH pa3IMYHBIX HAINpaBICHUHN
JeSITEIbHOCTH.

Omnpenenenusi, 0003HaYECHNUS, COKPALICHUS:

1. MC — MOJIOI0# CIIEIINAIIUCT,

2. HK — HacTaBHUK;

3. JIP — nuHeiHbIN pyKOBOAUTEH;

4. CCMII — cnenuanuct ceKTopa MOIOAEKHON MOIUTUKY;

5. UI1P — naauBHyanbHBIN TIaH padoT;

6. CripaBOYHUK — CIPYNIAPOBAHHBIN HA0OP JIEMEHTOB, OTPAKAIOIINH KaKOH-THOO aCIIEKT aBTOMATH-
3UpPYyeMOTro OM3HEeC-TpoIecca,;

7. ll1abn0H — comepUT B cebe mpruMep BBIPAKEHUS, KOTOPOE MOKHO MCTIONB30BaTh MIPH 3aMOTHEHUH
HoJei;

8. JloruH — qoMeHHas y4€THas 3aIHCh, CIYXKHT JJI BXOZa B IpOrpaMmy;

9. PCC — pykoBoAUTENH, CIEUAIHUCTHI, CIIy>KaIHUE.

B pamkax aBTomMaTH3uMpyeMoro mpouecca ocymectpisgercs perucrpauus MC u Haznauenue emy HK.
®opmupyercst UTTP, mpoBomuTes ero oneHka, 3areM oueHusaercs 3¢gdexruHocTs padotst HK ¢ MC. B 3a-
BEPIIEHUHU MPOU3BOIUTCS UCKIIOYEHHUE COTPYAHUKOB u3 cnucka MC. @opmupyercs COOTBETCTBYIOIIAs OT-
4ETHOCTH (CM. puc. 1).

[ Hauano npouecca ]

PermcTtpaums MC

Hazanavsune HE, NP
Cozganwe MNP

DS HES H3CTAEHWES

Fawprs MNP
Miusssme craTyea MC

[ DHOHYaHWE Npouscca

Puc. 1. Cxema aBTOMaTH3MPYEMOTO Mpolecca
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Perucrpanus nojn3oBaresei

s paboThl ¢ nHpopMariueit mo kaxxaomy MC B nporpamme 0yneT copmupoBana dpopma «Kaprouka
MC». B panpHeiimeM Bce U3MEHEHUS JAaHHBIX, Kacaromuxcsi KOHKpeTHoro MC, OyayT OCyIIECTBISATHCS B
aTOM hopme.

st roro uto6s1 MC Mor paboTath B mporpamme, CCMII momkeH ero 3aperucTpupoBaTh.

Ha3znauyenue, orpanudenue HK u JIK pis MC

Ecnu no kakoit-mu6o npuunne HK wnu JIP Gonbiie He MOTYT BBIONHATH cBOIO ponb it MC, Ha-
MpUMep, 10 MPUYIHE YBOJBHEHUS WU TIepeBoa B npyroe noapasaenenue, CCMII neobxomumo Oyaer Ha-
3HAYUTh IPYTUX COTPYAHUKOB Ha 3TH POJIH.

B cnyaae ¢ JIK gocratouno 3aMeHUTH coTpyanuka ans MC.

B ciyuae ¢ HK HeoOxoanMo nipeABapUTENbHO OTPaHUYUTh AericTBre mpeabaymero HK.

IIpu orpannuenun neiictust HK ykassiBaercs:

e nara orpannyeHust HK — mo ymomyanuto tekymas aara;
® OCHOBaHHE — 3aIIOJTHEHHE C HCTIOJIb30BAHUEM CIIPAaBOYHHKA.

Co3nanue UITP

Ecmu y MC ne 6bu10 UTTP BooOmie, niu ero npouutsiid UITP mpomén komuccuio — 1. €. eMy ObUT IpH-
cBoeH cratyc «Bpimonuen» / «He Boeimonnen», y MC (u ero HK) mosiBisieTcst BO3SMOYKHOCTb MPHUCTYIIHTH K
¢hopmupoBanuto HoBoro UIIP.

B cnyuae, korna MC He uMeeT pU3NYECKOl BO3MOKHOCTH BHECTH B mporpammy jaanubie WIIP, 310 3a
HETO JOJDKEH CeaTh HACTABHHUK.

[To oxonuanuto 3amomuaenust UIIP, MC (umu HK) oGs3atensHo ykaspiBaeT cratyc «MIIP cozmany, c
storo momenta HK, JIP u CCMII emoryT npuctynars k corigacoBanuto NUIIP.

Bosmosxussle coctosnus ans UIIP B pamkax mpotiecca co3ganus (M. puc. 2).

O¥WgaeT 3anonHeHusA

-

B pa6oTe

CozaaH

Puc. 2. Cxema coctosinuii npu co3nanuu UITP

MC npenocTaBisoTCs JUTS 3aNI0JTHEHUS e yonue (GopMBbI:
Ecnu 3amonasiercs UIIP ¢ muranom paboTsl Ha epBBIN TOM:
1. IlmaaupoBanue xkapbepbl MC — 3 TOJIS ¢ BBOAOM IIENEBBIX MO3UIUH Ha KaKIBIH TOM, JUISI KOTO-
peix Oyaer 3anmonusaTees UITP.
2.  MeponpusaTyst O afantaiyuy — BEIOOp U3 MPEAI0KEHHOTO CITMCKA MEPOIIPHUATHH 10 aJanTalyy,
a Taxke BBOJ IUTaHUpyeMoi naTel yuactus MC B HeMm.
B npotuBHOM ciTydae TOIBKO CIEAYIOIHE:
3. MeponpusaTHs 1o pa3BUTHIO MOJIOJIOTO CIIEHUAITUCTA, KOTOPBIE COCTOSAT U3 CEKLIUM:
3.1. KommeTeHuusi, 1eab pa3BUTHS, 0XKUIAEMBI Pe3yJbTaT IO BBIMIECTOSIIEMY IYHKTY, BHIOOp U3
MPEUIOKEHHOTO CIHMCKA MIA0JIOHOB KOMIIETEHIIMI/TIeIel/pe3yIbTaTOB Pa3BUTHSI COOTBETCTBEH-
HO, WJIH MTPOU3BOJIBHBIN BBO/I.
3.2. Pa3BuBaromue JeiCTBUS — IEJIATCS HA TPH KaTETOPHH:
3.2.1. «/le#icTBHA 1O Pa3BUTHIO Ha paboUYeM MeCTe» — 3aIOJHACTCS IyTeM BhIOOpa (OPMYITUPOBKU U3
CIHCKa Ia0JIOHOB.
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3.2.2. «/lucTaHIMOHHOE OOyYEHHE» — OTPa’KacT CChUIKY Ha MOpTall O0Y4YEHHUs, Ha KOTOPOM MOKHO
BBIOPATH ce0e Kype U3 CIHCKa
3.2.3. «OuHoe 00ydeHue» — BBIOOp U3 11a0JI0OHA, COJACPKUMOE KOTOPOTO U3MEHSETCS B 3aBUCHMOCTH
OT roJia, Ha KOTopbli 3anonnserca UIIP.
J1a KoppeKTHOM padOTHI TOMKHBI COOTIOIATHCS CISAYIOIINE IPaBHUiIa U OTPAHHYCHHMS:
e  MwuHUMaIbHOE KOJI-BO KOMITETEHIIHHA, B paMKaX KOTOPBIX OCYIIECTBISIETCS pa3BuThe = 1, Makcu-
MajbHOE = 3.
o Jlns Kaxa0H KOMIICTCHIIMH, MUHUMAIbHOE KOJI-BO PAa3BUBAIONIMX JCHCTBUI = 1, MaKCUMaJILHOE
=5
e  Ecm MC mpucsoen craryc ¢ 01 mo 06 mecst, To ero mepBas 3anura OyaeT Ha3HadeHa Ha 12 me-
CSII] 3TOTO K€ Iroja.
e  Ecm MC mpucsoen craryc ¢ 07 mo 12 mecst, To ero mepBas 3anura OyaeT Ha3HadeHa Ha 12 me-
CSII] CIIEAYIOMIETO To/1a.
e  3amwura nocneanero UIIP cooTBeTcTBYIOIIMM 00pa3oM OTKIIAILIBACTCS, B 3aBUCUMOCTH OT JIaThI
TPYJIOyCTpoicTBa (CM. puc. 3).

O - 3auwmra MNP

KaneHagapHble roga

. TMecay
1) 2 3 4 5
L}
0O ) )

; 9, 9, 9, >
CoTpyaHuk 1|

: O 0O O -

: A\ \ \

CoTpyaHuk 2

Puc. 3. Cxema pacnpenesienusi nepuoaos ouenku UIIP B 3aBucumoctu ot nepuoaa nocryniaenuss MC

Cornacopanue UITP
Cornacoanue UIIP sBnsercs nocnenoBaTeabHbIM, CTPOTO ONPEAETICHHBIM IIPOIIECCOM.
Bosmoxssie coctosiaust s TP B pamkax mporiecca corimacoBaHus (cM. puc. 4):

CornacoeaH HK

Cornacoead MK

CornacoeaH Ecemun

et

Puc. 4. Cxema cocrosinmii npu corsiacopanuu UITP
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IIpaBuna penaktupoBanus NUIIP:

e MC moxeT nmonHOIeHHO pemxaktupoBath UIIP mo Toro momenra, kak MUIIP mepeiinéT B cocrosHme
«CormacoBan HK».

o [locne nmepexona UIIP B cratyc «Cornacosan HK», penaktuposanue UIIP mist MC Oynet Hemoc-
TynHo, a HK cMOXeT KoppeKTUpOBaTh TONBKO MEPEeUEHb PAa3BUBAIOIINX ACHUCTBUI.

Ouenka Bopinosnenus UITP
UIIP cranoBsaTcs moctynHsl ais oteHKH 1o waHunuamun or CCMIL. OnenuBanne UIIP, ananorudno
COTJIACOBAHMIO, SIBISETCS CTPOTO MOCIEA0BATEIBHBIM MPOLIECCOM (CM. pHC. 5).

OXHOAET OLIEHKK

QueHen MC

QOueHen HK

QueHeH NP

OUueHeH BCeMM

T

Puc. 5. Cxema cocrostnuii npu ouenke UITP

B cnyuae cmenst HK nnm JIP, onienxoit MITTP 3anmmaetcs akryanbHbid (mocneanmii) HK/JIP MC.

Ecmu y MC Het Qusnueckoit BoamoxkHOCTH orieHnTh UITP, HaznauenHsit emy HK MoskeT caenarts ato
3a Hero.

B pamkax ouenku UIIP, MC OyayT npeasioskeHsl Ul 3a0JHEHUS caeayoume GopMbl:

1. JHocrtwkeHue nenel pa3Butusi — camoolieika MC, BbIOOp M3 CIIMCKAa BAPUAHTOB 110 KKIOU LIEIH
(cm. puc. 6).

OOCTWEHWE LIENEW PASBUTUA

Puc. 6. [lla6s101 3anosiHeHust myHkTa «JlocTH:keHue neseii pa3sBuTus»
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Uenws pasemTia Monogoro = ro ChyesHka HACTABHHMKEZ MONOQoMo KoMMEHTIDUH NHHEAROTO
CMSUMANKCTS (CROMAPYATE W CMEHANKCTa PYROEOAWTENA MOMOLOTD
Mnasa) CNeUNaNMCTa

1

1 I:l HeT nporpecca I:l HeTt npompecca |

|

El HECTVUHOR OOCTHIMEHAE, HaCTVUHOE DOCTIHEHIE, |

HEODIMAD. SANbHENLUES DIEENTHE sl MG OEMe-asiLUes DIISMTHE |

El MoNHOCTER SOCTHMHYTS El MoNHOCTESD SOCTUHYTE |

|

El OocmirHyTa © NpESLLIEHIASM El DocTesyTa C NPESLILLEHAEN |

|

1

2 El HeT nporpecca El Het nporpecca |

|

HEoTNOmmA0. SANEHELUES DEsEMTHE HE0RIOIMMG ASrEHSHLLSS DISSTE |

El MonHOCTER QOCTAMHYTA El MoNHOCTESD LOCTUHYTS |

|

[:l OocmirHyTa © NpESLLIEHIASM D DocTesyTa C NPESLILLEHAEN |

|

[}

3 El HeT nporpecca El Het nporpecca |

|

ANEHENILIEE DEEEMTHE HE0 NG, IArEHSILIES DIEITIE |

El MonHooTeR QoCTAMHYTa El MenkocTes gocTWRYTa |

|

[:I OncrarHyTa © NpessLIsHasil [:l [CTer-yTa C NpeSkilLSHAEN |

I S |



2. BrinmosHeH#He MporpaMMbl CTaKUPOBOK MC

MC, paboTaromue Ha ToDKHOCTIX PCC, eXeroaHo MpoxXoaaT He MEHEE OJHOW CTaKUPOBKUA MOJIOIBIX
CHEIMATUCTOB Ha Japyrux noiukHocTsx PCC (B ToM umcne Beimectosmmx). B mponecce onenku UIP, MC
3alOJHSACT JAHHBIC O MPOUIEHHBIX UM CTAXKUPOBKAX, 3aMOJIHSIS CIICTYIOIINE OIS

2.1. Ilepuox

e  3amonHsAeMble Bpy4dHyo monst Hadano nu Oxonuyanwue;

e mone PesynbraTt — BEIOOp U3 mabiioHa «Pe3ynpTar cTaXXupOBKMY.

2.2. lleHHOCTDH Pa3BUTHS

e  BBIOOp U3 BapuaHTa 1adnoHa «lleHHOCTh pa3Butusm» (cM. puc. 7).

CTaMMpoOBKa MOMOLOND CNELHANKMCTA

MecTo u Pone Mepwon Lessiocms ANF passUTHR K HTADNA " 'c:ln_!
PYKOEOOMTENA MONOROTD CISLMANK

Hauano: D Blicouan i

OuoHUaHWE D Cpeanan i

PeayneTar EI Huzkan i

R . |

Puc. 7. llla6.101 3anojiHeHus: myHKTa «Craxuposka MC»

3. VYuactue B HTK.

3.1. HaumeHOBaHWE MEPOIPUATHS — CBOOOTHOE TIOJIE BBOJIA,
3.2. Tema mpoekTa — CBOOOHBIE MOJISI BBOJIA,;

3.3. [ara ygacTus;

3.4. Pesynbrar — BEIOOD U3 CIIpaBOYHHKA (CM. pHC. 8).

I YuacTue B Ilay'-lil)—l'&ll-lllﬂclllll u.oﬂc.bepeﬂmux MOnNoObIX cmpému':m)'n .
HaWMeHos34ms MEDONPHATHR Tewma nposkTa Oarta yy4acTua Pezynetat

Puc. 8. IlIadn0H 3anoiHeHust nyHkTa «Y4actue B HTK»

4. O6mwuii kommertapuit MC — mo utoram pa3sutus B pamkax UIIP (cm. puc. 9).

KOMMEHTAPHUWU MONOOOMo CNELWMANMCTA

L Beanc CAMEIM BISHM VORI — Uy TEEHOMY Bel HApMrics B ST0M moy

Puc. 9. Illad/0H 3ano1Henus: nyHkTa «Kommentapun MC»»

Ot HK Heo0XommuMo 3aloMHUT CIeAyoNHe OPMBI:

1. [octmwxenue uenelt pa3Butus — onenka MC (BBIOOp K3 CITUCKA BapHaHTOB IO KaXKIOW KOMIIE-
TEHIUU CM. CIIPABOYHHK OLIEHOK).

2. Bwmonnenne meponpusTrii o paszsuthio — HK nipepnaraercst oneHuTS:

e  YpOBeHb yCBOEHHS HaBBHIKOB — BHIOOP U3 CIPABOYHUKA,;

e [lIporpecc B MpUMEHEHNH HABBIKOB B paboTe — BBIOOP M3 CIIPABOYHHUKA,

e  KoMMeHTapuu HaCTaBHUKA MOJIOAOTO CIICHAINCTa — CBOOOIHOE 1mosie BBoIa (cM. puc. 10).
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BbINONHEHME MEPOMPUATHUN MO PASBUTUIO
JANNaHHPOBAHHBIE TPEHHHIW, CEMHHAPE! (OYHBIR, OMCTAHYMOHHEIH (OPMAT), ADYTHE PasEHEAIWME EHCTEMA
HaumeHoaasme Yposss: YCBOSHWA HAELEOE Mporpecs B NPHMEHEHAN HIESIK0E & KOMMEHTIDNN HACTIEHIKS MOMOLTO
CNeLManucTa
pabore
1
1 Bibicoumit SHAUMTENEH
] [ZI |
CpeaHm YiepeHHsIR
] O |
Huamwi HeT nporpecea
0 0 |
2 Blicosmi SHIUMTENEHE
] ] !
CpeaHm YiepeHHsIR
O m |
Hunzimit HeT npompecta
[l L] |

Puc. 10. Ilad6a0on 3anoaHeHnst MyHKTa «OneHKa MepoONpUsITHIA TI0 Pa3BUTHIO»

@

CraxwupoBka MC — kommenTapuit HK (mmo xenanmio).
4, O6mmit kommeHTapuit HK — mo uroram passutus B pamkax UIIP (cm. puc. 11).

KOMMEHTAPHMX HACTABHWKA MOnogoro
CNELUMANUCTA

Chuesaa nporpecea B pasevmn MO/ pexosernas s sa Symusi o

CneHeE CTOpOHL

PekomMeHaaLM K P33EMTHD

I
Cnabwe cTopoHs |
|
I

Ferouesinausm No Npoawkessng

Puc. 11. Illad.10H 3anonnenns nynkra « Kommenrapuii HK»

Jus JIK x BBOZLy TIpeICTaBICHEI CIeAyIOHe ()OPMBI:

1. Meponpustus no apantaiu MC — BEIOOP OIICHKH M3 CITUCKA,;

BrrecTosiee nose npeacTaBieHo K 3aloIHEHHI0, ToIbko eciu ornienuBaercss UITP MC nepsoro roga
2. JloctmxeHue 1eneil pa3BUTHS — KOMMEHTapHil (T10 )KeTaHHo);

3. Craxuposka MC — kommenTapwuii JIP (1o xenanmro);

4. O6uwmit kommenTapun JIP — o utoram paszsutus B pamkax UIIP (cm. puc. 12).

KOMMEHTAPWH NWMHEWHOIO

PYKOBOOWTENA MONOOOro CNEUMANUCTA

Ouesma nporpecca B pazauTa MC | pescmeHnaunmm sa Syoywsd ron
CNeHES CTOROH

Cnabwe cTropoHu

PexoMEHAALMM K PA3EMTHED

F'EH'GHE'-,CIELl'ﬂﬂ N2 NPoOE RS

Puc. 12. Illaés0H 3anoHenns nynkra «Kommenrapuii JIP»

Ha 3aBepmaromniem srane, CCMII npoBoauT otienky UIIP co cBoeit cropoHsI.

Hns 3anonuenusa, CCMII npenocTaBieHsl CleTyONINE MOJS:

1. KapsepHslii pocT — nporpaMma otobpakaeTr gokHoctd MC Ha Havano ¥ KOHEI EpHoa, MoJb30-
BaTEI0 HEOOXOAUMO OTPENIENIUTh JOCTIKEHHE TIeTICBO MO3UINY (CM. CIIPABOYHHK);

2. CounanbHasi akTHBHOCTb — CBOOOJIHBIE TIOJIS ISl OLIEHKH coll. AKTuBHOCTH MC (M1 ipu HE00Xo0-
JMMOCTH CIIPABOYHUK).

ITo 3aBepimenuto mponecca oneanBanus, UIIP nmpuammaet coctostane «O1ieHeH BCEMI.

3amura UIIP

Hnst komuccuun CCMII MoskeT BBITPY3UTh CBOAHBIN (aiin mo UIIP 3a mpomeammii ro (mpumMep cM. B
[punoxenue 5.1).

[ocne nposenenus komuccuu, CCMII noimken OyaeT 0TOOpa3UTh B IPOrpaMme:

e Craryc Bemonnenus UIIP — u3 cnpaBouHnka

Brmecrosiiee none 00s3aTeNbHO K 3alOJIHEHUIO, T.K. HA ero ocHoBaHuu MC ompenensieT akTuBeH
wmu "Het nauaueiii UIIP. [Tocne npucyxnaenust manHoro cratyca, MC MOXeT MPUCTYIIUTh K (POPMUPOBAHHIO
HoBoro UIIP.
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PexoMeHaanuu o pa3BUTHIO — CBOOOIHOE I10JIC BBO/IA,

PexoMeHaanuu o paboTe ¢ HACTABHUKOB — CBOOOIHOE I10JI€ BBOJIA,
PexoMenmanmy no ganpHeieMy mMpoaBHKEHUIO — CBOOOIHOE TI0JIe BBOAA;
JlonomauTenbHBIC KOMMEHTapuu Komuccuum — cBoOOIHOE T0JIe BBOIA.

IIpouecc «3akpsiTHe cTaTtyca MC»

[To moctmxeHun AaThl MIaHUPYEMOTo JulieHus ctaryca MC, y coTpyJHHKA HcUe3aeT BO3MOXKHOCTh
co3nasathk HOBBIN UIIP, HO oH Bee emé coxpanser cratryc MC u MOXeT:

e QOuennBars UIIP;

e QOnennBars HK;

e [Ipocmarpusars UIIP.

Hist Toro 4yToOsl MMuTh coTpyauuka craryca MC, CCMII Heo6X0oauMo MpoBECTH OTEPaIHIO JINIIIE-
Hus cratyca MC, yka3ag:

e JlaTa nUIIEHUS CTaTycCa;

e OcHoBaHue.

[Tocne nmumenus cratyca MC, eciii COTpYAHHUK HE BBIIOJHSAET APYTHX POJIEH, NOCTYN B MPOrpaMMy
Oyzner orpaHWYeH.
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AJJAIITUBHBIE ABTOMATHU3NPOBAHHBIE
CUCTEMBI YIIPABJIEHUA
IMPON3BOJACTBOM

AnHoTanusi: VMccnenoBanbl 0COOCHHOCTH TOCTPOSHUS aJJaTUBHBIX aBTOMATH3UPOBAHHBIX CUCTEM YIPABICHUS
MIPOU3BOJICTBOM KaK OJIHO W3 HampaBlieHWH 1U(ppPOBOH SKOHOMHUKH. BpiOpaHa cTpykTypa, MaTemMaTude-
CKUH anmapaT ONHMCAHUS CHUCTEMbI IPEACTABJIEH T'€HEpaTOp HYMCIOBBIX HMCXOAHBIX JAHHBIX I IMPO-
TpaMMHO#M MoJienu cucTeMbl. [locTpoeHa u anmpoOupoBaHa mepBasi BEPCHS MOJIEIN

KuiloueBble ci10Ba: aJanTHBHOE YIPABJIEHUE MPOU3BOJACTBOM JAMHAMUYECKOE JIMHEHHOE MPOTpaMMHUpPOBAaHUE
reHepaTop YUCIOBBIX JAHHBIX MPOTpaMMHasl peaau3alus

Beenenue. OqHUM U3 HAnpaBlICHUM ITUPPOBOI 3KOHOMHUK SIBJISICTCS MMOCTPOCHHUE aJalTHBHOM aBTO-

MaTU3WPOBAHHOW MHOTOYPOBHEBOW CHCTEMBI YITpaBIEHHUS MPOM3BOACTBOM. OHHU MOJHKHBI paboTaTh B ONTH-
MaJbHOM PEXHUME U MO3BOJIATH ONEPATUBHO NEPEXOJUTH HA BBIITYCK HOBOM NMPOIYKIMH.
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ITocTanoBka 3anaun. [locTpoeHne Takux CHCTEM CBS3aHO C C PELICHUEM TakKuXx 3aaad: (opMHpOBa-
HHE CTPYKTYPBI CHCTEMbI; MaTeMaTHIECKOE ONMCAaHUE €€ (PyHKIMOHMPOBAHMUS; MPOTpaMMHAs peaTH3aIis
MOJIEJIA CUCTEMBE.

Pemenne 3agaun. JloctaTouHo OOIIEH SBISETCS TPEXYPOBHEBAS CTPYKTYPa CUCTEMBI: PyKOBOIUTEh
(ypoBenb h=3); aucneruep (ypoBens h=2); HauansHuku 1exoB (ypoBenb h=1).0Tcioaa ciemyer, 4to cucre-
Ma yIpaBJIECHUs JOJDKHA OBITh paclpenesieHHOM.

B cuctemMe BRIIENSIOT ABa peXUMa: HECTAIMOHAPHBIH (MIepeXo1 Ha BBITYCK HOBOM MPOJAYKLUWH) U CTa-
LUOHApHBIN (paboTa ¢ YyCTaHOBJIECHHBIM NIEPEYHEM MPOLYKIIMHU). PaccMOTpuM cTallMOHAPHBIN PEKUM KaK Oc-
HOBY HECTALIMOHAPHOTO CITyYasl.

B kayecTBe MaTeMaTHUECKOroO ammapara yAoOHO, Kak MokazaHo B pabote [1], ymoOHO HCIonb30BaTh
JUHAMHYECKOe JTTMHEWHOE MPOrpaMMHUpPOBaHHUE (COBOKYITHOCTh CTATUYECKOTO JIMHEHHOTO MpOrpaMMHpOBa-
HUSL U Pa3HOCTHBIX ypaBHEHUIN).

Omnucanne TpeOyeT moapoOHOro yuera (PUHAHCOBOW COCTABISIOIIEH pecypcoB. 3amava JMHEHHOTO
MPOTPaMMHUPOBAHHUS B 3TOM Cllydae XapakTepu3yeTcs OONbLION pazMepHOCThIO0. bonee ynauHbIM siBisieTcs ee
peleHue B J1Ba 3Tana:

1) pemenne 6e3 HeTaIBHOTO y4eTa (UHAHCOBOW COCTaBIISIONICH;

2) KOPPEKTUPOBKA PEIICHHS C YUETOM (PHHAHCOBBIX ITOTOKOB.

OcCHOBY OITMCaHHsI COCTABIISET 3a1a4a CTATUIECKOro JrHeitHoTo mporpammupoBanust (CJIIT), koTopas
B CaMOM 0O0ILIeM cllyyae UMEET BUJ

AP <D,
R<P<R,
G(P) = FP> A max,
rae P, b, R BekTop-cTOn0IBI HCKOMOTO TIJIaHa, PECYpPCOB, CIpoca; A MaTpHIla HOPM pacxomaoB; F BekTop-
CTpOKa MPUOBLIH 32 EANHUITY TOTOBOU npoaykuuu; G — nieneBas GyHKITHSL.
3amauy CJIII B Takoii GopmysmpoBke OyjeM Ha3bIBaTh npsmot. OHA MIUPOKO TMPUMEHSCTCS IS He-
MOCPEICTBEHHOI'O OIPEAEICHUSI ONTUMAIBHOTO IUIAHA 3a7auy MOXeET ObITh COPMYIUPOBaHA U TaK
Hansl F, b, A, naiitu P.
Kaxxnpiii ypoBeHb CHCTEMBI IMEET CBOIO crieruduky [1].
VYposens h = 1.
z(t) = Az(tia) + Bipa(tie), z«(0) = zy,

Pi(t) = Fzi(ti-1),

0 1
TAELX '| 10 OQ “H 0 ,
&0
0 1
Ty 60 'ETY,
&0

Di"Pi(tiv1) <bi"(t),
D"pi(tiva) <0 (L),
b (t)= by*(ti) + Aby¥(tia),
Gy = FP(T) A min,
i=0,N 1,ti=iv,to=0, T=Ny,

r1e Z, P — BEKTOP-CTOJOIbI (ITAHOBOTO) HE3aBEPIICHHOTO MPOU3BOJCTBA M €KEIHCBHOIO IUIaHa, P; — BEK-
TOpP-CTOJIOEI] pa3MEPHOCTH J 3aIlyCKa KOMIUIEKTOB PECYPCOB B IIPOM3BOJICTBO, R — BeKTOp-CTONOEIL CIIpOCa;
D — mMaTpuIia HOpM PacxoioB pecypcoB; b — BekTop-cTonben HanmuHOrO Koamyectsa pecypcos; b™(0) — ek-
TOp KOJIMYECTBA MaTEPUABHBIX PECYpPCOB, KOTOPBIMHU pacriojiaraet yposerb h = 3; Ab — mocryrienune pe-
cypcoB; P — BekTop-crosnber miana yposHs h = 3; F — BeKTOp-CTpOKa MPHOBLTH OT BBIIYCKA €IUHHUIIBI [IPO-
aykuum; A, B, C enuHUYHAS MAaTPHIBI COOTBETCTBYIOIIMX pa3MepHOCTEH; V, T — MUHUMAIIbHBIA HHTEPBAI
BPEMEHH M BpeMsi MOAeIUpoBanus; M = 1, M — Bujsl MaTepuanbHbIX pecypcoB; y = 1, W — BuasI npounx
pecypcos; i = 1, | — momenTsl Bpemenu; K = 1, K — HoMep moapasaeneHusl.

Ha ypoBHe h = 2 BBOASTCS FOPH30HTAIIBHBIE CBS3M.
D" Ppuk(ti+1) <bg"(ti) + pra(t) — De"pax(ti)
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0= @4 G
@1
VYposens h = 3.
P(T) 2 R(T), P(ti) = P(ti.1) — p(t),
z(ti) = Az(ti-1) + Bpa(ti-a), 2(0) = 2o,
p(t) = Cz(t),
Dpy(t) < b(ti.),
G =FP(T)> A max,
rne z, p, P — BEKTOpHI He3aBEpIICHHOTO MPOU3BO/ICTBA, TNIAHOB TEKYIIEro M ¢ HAKOIICHUEM; P; — BEKTOP
3aIycKa KOMILIEKTa MaTepualioB B IPOU3BOACTBO; R — BekTop crpoca; D — maTpuiia HopMm pacxonos; b —
BEKTOP HAJTMYHOTO KOJUYECTBA PECYPCOB; F — BEKTOp MpUOBUIH OT BBIITyCKa SAUHUIIBI IPOayKIwH, A, B,
C — MaTpuIpl COOTBETCTBYIOIIUX pa3MepHocTeit; T, V — naTepBaisl BpeMeHu; T = Nv.
Jlyis oTnasKy MOJEIM HY>KHBI YHCIIOBBIC TaHHBIC. B CHITy CIIOXKHOCTH TIOJYYCHUsSI PEAIbHBIX TaHHBIX
ux TpedyeTcs: CreHeprUpOBaTh.
B xadgectBe ocHOBBI B3sT anroputM P. ['abacoBa obpatroit 3agaun CJIII mist OTHEIBHOTO CTPYKTYPHO-
ro 2jeMenTa ypoBsst h=1..
Hansr F, P, A, maiitu b,
Ha AUCTICTYCPCKOM YPOBHE OONOJHUTCIIBHO YUTCHBI TOPU30HTAJILHBIC CBA3U
CBsi3b IMCTIETYEPCKOTO YPOBHS M YPOBHS PYKOBOJMTEIIA OCYIIECTBISIETCS 110 popmyram [2]
V]

TA = TAQ
@0
v 1 L
O= €y A B 0o © max,
1 1=01
rae
O+ 1,0< 0,
r=
0, k=K,
Ao = |, | — enuaMYHAs MaTpuUIa.

IIporpamMmmupoBanue. [l MpOBEPKH TEOPETHUYECKUX BBIKJIAJOK JUISI YPOBHA JTUCHeT4Yepa Oblia mo-
CTpOEHa MOJielb IIePBOHAYAIBHO C TOMOILIBI0 nakera MatLab, a 3atem — si3bika Java.

I[TpoBepka crpaBeAIMBOCTH TOCICAHEH rpymIbl (JOPMYIT OCYIIECTBICHA ¢ TIoMolIbio makera MatLab,
YTO TIO3BOJIMIIO MEPENTH K A3bIKY Java.

Nmeetcst psa TeXHONIOTHA, 00ECTIEUYNBAIOIINX CO3/IaHUE U COTIPOBOXKICHUE pacpeeIEeHHBIX BBIYHC-
JUTENBHBIX cucTeM. OCHOBHBIMU U3 HUX SIBIIIOTCSA:

® KIIMEHT-CEPBEP;
00BEKTHBIE CCTEMBI;
areHTHbIE TEXHOJIOTUH;
KOMIIOHEHTHBIE CUCTEMBI;
CEPBHUC-OPUEHTHPOBAHHAS APXUTEKTYPa;
Be0-CEpPBUCHI;
TEXHOJIOTMH OJTHOPAHTOBBIX CETEH;
texHosioruu ['pun;

e 00JyavHbIE BEIYHCIICHHUS.

B HacTosiee BpeMsl yCIEIIHO MTOCTPOEH OINBITHBIM BApUAHT PaCHpPElEICHHON CHCTEMBI C UCIOJIB30-
BaHHeM TexHozoruu knneHt-cepsep: CYBJ] MySQL, cepsep npumoxxennii Apache u s3sika Java (KITHeHTHI).

[ToxazaHa BO3MOXHOCTh TaKOM pealn3allu{, BBIABICHBI €€ HEAOCTaTKH, KOTOPBIE YCTPAaHSAIOTCH.
CKOppEeKTHPOBaHHBIM BapHaHT MPEIIONaraeTcsi MCIoIb30BaTh B KaueCTBE OCHOBBI J1aOOPaTOPHOIO KOM-
TuIeKca 1o quctiuiuimHe «Pacrpenenerabie UHPOPMAIIHOHHBIE CHCTEMBD).

3axmovyenue. Co3qaHbl MPEANOCHUIKH Uil PaOOTHl CUCTEMbI KaK B CTallMOHAPHOM (COTJacoBaHUE
WHTEPECOB), TAK U B HECTALIMOHAPHOM BapHaHTaX
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ABTOMATHU3ALUA PABOYEI'O MECTA
BPAYA CTOMATOJIOI'A KAK
HAIIPABJIEHUE UH®OPMATHUBALIUAN
3APABOOXPAHEHUA

AHHOTaUUsI: B JIAHHOM CTaThe aHAIU3UPYETCS] BO3MOXKHOCTh aBTOMATH3AILIMH JCATCIBHOCTH CTOMATOJIOTHYE-
CKOM TOJNIMKJIMHUKH, BBIACISIOTCSI OCHOBHBIC (DYHKIMOHATIbHBIE 0053aHHOCTH Bpava cTomarojora. Ha oc-
HOBaHHMU 0030pa CYIIECTBYIOUIMX MPOrPAMMHBIX aHAJIOrOB (GOPMYTUPYIOTCS TPeOOBAHUS K MPOTPaMM-
HOMY 00ECHEUYCHHUIO U er0 (HYHKIIHOHATY.

KiroueBble ciioBa: mHpOpMaTH3aIMs 34paBOOXPaHCHUsA, 00pabOTKa M TMOUCK JaHHBIX, aBTOMATH3UPOBAHHOEC
pabouee mecTo.

CoBpeMeHHBIE MENUIIMHCKHE OpPTaHHM3allMd B Ipollecce PadOThl HAKATUITMBAIOT OTPOMHBIE OOBEMBI
JMaHHBIX U OT TOTO, HACKOJBKO 3(P(PEKTUBHO dTa HH(POPMAIHI UCTIONB3YETCS BpadaMy U aIMUHUCTpAIUEH,
3aBUCHUT KaYECTBO OKA3BIBAEMOM HACETICHUIO METUITMHCKON TTOMOIITH.

I'oBopst 0 pernoHa IbHON WHGpOPMATH3AIMH 3APABOOXPAHCHHMS, KpaliHE BaYKHO OLICHUTh COCTOSIHUE TE-
KYIIUX KPYITHBIX PErHOHAIBHBIX MPOEKTOB, PECYPCHBIA MOTEHITNAI, HEOOXOAMMBIH I UX pealln3alliu, COo-
CTOSIHHE TeJIEKOMMYHUKanui. [Ipu 3TOM clieyeT yauThIBaTh, YTO CETOHS aKIICHT IMTOCTETICHHO CMEIAeTCs B
CTOPOHY peain3alliy MPOEKTOB HH(POPMATU3AINN MEAUIIMHCKOM NEATEIBHOCTH. TO €CTh IPUOPUTETHI CTATTH
MEHSATBHCS B CTOPOHY TaKWX HANpaBIICHWH, KaK aBTOMAaTH3aIus pabodero mecra Bpaya, CO3/IaHUE €IUHON
SJIEKTPOHHOM MEIUIIMHCKON KapThl, paCIPOCTPAHEHUE HHTEIUICKTYyaJIbHBIX CHUCTEM MOJACPKKUA MPUHATHUS
AIMUHUCTPATUBHBIX PEIICHUH, TPUMEHEHNE U IITUPOKOE PACIPOCTPAHCHUE HOBEHIITUX MEAUITMHCKUX TEXHO-
JIOTHIA, pa3BUTHE TEIEMEIUIIUHEI [1].

Bo3MoxHO, ecTh 00IacTH YelOoBEUeCKOW IesITeThbHOCTH, TNIe HEe HYXKHO 3aIlONHATh TOKYMEHTHI U
OJIaHKM, HO CTOMATOJIOTHS K 3TUM 00acTsM He oTHocuTcs. [Ipu 3ToM BpeMs Ha MOMCK HEOOXOJIUMOW WH-
(dhopMaIuu CTAaHOBUTCS KPUTHUECKUM (DAaKTOPOM: HAlpUMEp, Ha MOUCK PE3yJIbTaTOB NEPBOHAYAIBHOIO 00-
CJIeIOBaHMSA TMAIUEeHTa, 3a()MKCUPOBAaHHBIE B €T0 JIMYHOW KapTOUYKe, IIPH MOCIEAYIONIeM ITPHUEME Bpad MOXKET
MOTPATUTh BpeMs B yIepO pabOThl HETIOCPEICTBEHHO ¢ marueHToM [2]. KpoMe Toro, MHOrO BpeMEeHH 3aHU-
MaeT MOUCK UCTOPUH O(UIIMAIBHBIX CIy4YaeB, HCTOPUH MOCEIICHUH MAllMeHTOB ¢ UX pe3ynbraramu. Cormac-
HO COBPEMEHHBIM TPeOOBaHUSAM aMOyJIaTOPHYIO KapTy MalueHTa He0OXOUMO BECTH B JJIEKTPOHHOM BHUJIE.
TakuMm 00pazom, pa3paboTKa MPOrpaMMHOT0 O0eCIeueHUs ISl aBTOMAaTU3aIUH JCSITeTbHOCTH CTOMATOJIOra
MOJMKIIMHUKH SIBJISIETCA HAa CErOAHS JJOCTATOUYHO aKTyaJlbHOW 3a7aveil.

[IporpaMmmMHoOe obecriedeHrne JOHKHO 00SCIICUNBaTh BHIMOJIHEHNE BBO/IA, HAKOIUICHHUS U IIPEI0CTaBJIe-
HUSl BCe HEoOXOoAMMO# WMH(pOpPMAIUU O MAIUSHTE, MCIIOJIB3YEeMOW B MEIUIIMHCKUX Ieisix. O4eHp BakHa
pa3paboTka aBTOMAaTH3MPOBAHHOTO PabOYEro MecTa CTOMATOjIora MOJMKIMHUKH, TaK KAk MPOTrpPaMMHBIH
MPOJYKT YIIPOCTUT pabOTy CTOMATOJOTOB MOJUKIMHUKK C TOUKH 3pEeHUs (POPMHUPOBAHUS MEIUIIUHCKUX J10-
KYMEHTOB Y TIOMCKa MHPOPMAIIUU O CITyYasiX JICUCHHS MaICHTA.

JocTixeHre MOCTaBICHHOH 1€ MPEeANnoaraet:

—H3y4eHHE OM3HEC-TIPOIIECCOB CTOMATOJIOTHUECKOM MOIMKINHUKY;

—aHaJIu3 CYIIECTBYIONIMX MEIUIIMHCKMX MH(OPMAIMOHHBIX CUCTEM JIJIsi aBTOMAaTHU3alul paboThl CTO-
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MaToJIOTOB;

—(hopmupoBaHue TpeOOBaHMI K IPOTPAMMHOMY TPHIIOKEHHIO;

—pa3paboTKy U BHEIpPEHHUE MPUKIAIHON 0a3bl JaHHBIX MMPOTPAMMHOTO 00ECIIEYECHNS;

—pa3paboTKy U BHEJIPEHHE MPOTPAMMHOTO PUIOKEHHS B KITMEHT-CEPBEPHON TEXHOJIOTHH;

—TECTHUPOBAHHE MTPOrPaMMHOTO 00ECTIeUeHUS;

—pa3paboTKy BCIIOMOTATENbHOM TOKyMEHTAITHH.

busHec-miporiecchl CTOMaTOMOTHYECKON TMOMUKIMHAKH JIOCTaTOYHO CIIOKHBI W BKIIIOYAIOT B ce0s pa-
00Ty perucrtpaTopa, CTOMaToJora, J1abopaTOPHH, 3aBEAyIOIIET0 U APYTHX crienuaancToB. [l0ckoNbKy Lenbo
sapisieTcs: pazpabotka APM Bpaya cTomarosnora, mpoaHalU3UpyeM ero (yHKIHOHAIbHbIE 005S3aHHOCTH, K
KOTOPBIM OTHOCSITCA:

—TpoBeleHre aMOyIaTOPHOTO PUEMa B COOTBETCTBUH C Tpa(puKOM, YTBEpKAEHHBIM aJMHUHUCTPALIH-
el MOMMKIMHUKH, PETYJIHNPYIOLUINM MOTOK MOCETUTENEH 3a CUET pallMOHATIBHOTO paclpeAeeHHsI TOBTOPHBIX
MAIMEHTOB;

—TnpodHIaKTHICCKUE O00CICIOBaHUS W OpajbHas Ae3UHMEKITUSA cpear OONBHBIX IO MEIUIIHHCKUM
HaOIIO/IEHNEM B TTOJNKIIMHAKE;

—IIpOBEJIEHNE JOTIOTHUTENHHBIX BUIOB HCCIENOBAHUH (JTAOOPATOPHBIX, PEHTTCHOBCKHX, (DYHKIIHO-
HAJIBHBIX U T. [.) IPY HATMIANA COOTBETCTBYIOIINX TTOKA3aHHA.

O06s13aTeNIbHBIM 3JIEMEHTOM PabOThI CTOMATOJIOTA SIBJISIETCS] PETUCTPALIUS PE3YIBTATOB 00CIIEeIOBAHMUS
MaIUeHTa.

Jlis ucTonp30BaHU MEIUITMHCKONW M OOIei JOKyMEHTalluu B MPaKTHYECKOW M HAaydyHOW paboTe B
MOJIMKJIMHUKE OJDKEH OBITh CO37]aH MEIWIUHCKHUN apXuB. MEIUIMHCKUIA apXUB MOJy4YaeT, perucTpupyerT,
KIaccu(UIMPYET, XPaHUT U BHIIAET TOKYMEHTapHBIE MaTepHaibl, KaK COTPYAHUKAM TONHUKIMHUKU, TaK U
OOJIBPHBIM B CIIydae CMEHBI MECTa JKUTEIbCTBA WM TI0 3alpocaM Pa3I4YHBIX opraHu3amuii. B apxuBe xpa-
HUTCS BCA JIOKYMEHTAIUS O pa0d0OTe MONUKINHUKH, B TOM YUCIIE PACIOPSHKEHUS 110 TOMHKINHUKE, TOJIOBBIE
OTYETBI, JINYHBIE JOChE PAOOTAIOIINX U YBOJICHHBIX COTPYIHHUKOB, a TAK)KE BCS MEIUIIMHCKAsI JOKYMCHTAIHS
(B OCHOBHOM, METUITMHCKAS! TOKYMEHTAITHS aMOyJIaTOPHBIX MAI[HEHTOB).

MeaunuHCKAE 3aMicy aMOyIaTOPHBIX MAIMEHTOB MOCTYMAI0T B apXHB U3 PEECTPa, €CIH MalueHT TPH
roga He oOpamiasics B HOMUKINHUAKY. KpoMe Toro, «yToNIEHHBIE» MEIKAPTHl MOTYT OBITh TIepEeIaHbl B ACi-
CTBYIOLIMI apXUB, MIOCJIE YETO MX 3aMEHAT HOBBIMU C KOIMPOBAHHUEM CO CTApPBIX KapT YTOUHEHHBIX AUArHO-
30B ¥ KPATKHUX IMHKPU30B.

3HaYnTeNbHOE MECTO B Pa0dOTE CTOMATONOTa 3aHMMaeT O(GOpPMIICHWE MEIUIMHCKUX JIOKYMEHTOB:
CIIPaBOK, HAIIPABJICHUN U T. 1.

Takum 00pa3oM, OCHOBHBIMU (DYHKITUM aBTOMAaTH3WPOBAHHOTO PabOYero MecTa Bpaya CTOMATOJIOTa
TTOJIMKITMHUKY SIBIISTFOTCS:

—BO3MOXKHOCTH pabOTHI C O4epeIbIo MAIlMeHTOB, 3apPErUCTPHUPOBAHHBIX BPauoM;

—BO3MOXXHOCTb IPOCMOTPA UCTOPUH 3apETUCTPUPOBAHHBIX CIIyYaeB 0OCITyKUBAHHS MAIIUEHTOB;

—BO3MOXXHOCTb IPOCMOTPa HHPOPMAITUH O MPEABIYIINX TOCEIICHHUSIX MAIICHTOB;

—BO3MOXKHOCTb N€pPEPEruCTpaliii MalueHTa Ha IPUEM K Bpauy;

—BO3MOXXHOCTb PErHCTPAIMH PE3YJILTATOB 00CIeJOBaHUS MAIIHECHTA.

B nacrosiee Bpemst CyIIECTBYIOT aBTOMAaTH3WPOBAaHHbIE MH()OPMAIIMOHHBIE CUCTEMBI, KOTOPHIE pe-
MIAFOT MPOOJIEMY aBTOMATH3AIMHA CTOMATOJIOTHIECKOH TTONUKIMHUKH.

B NHTepHETE MOCTYIHBI KPaTKHE OMMCAHUS HEKOTOPHIX U3 HHX.

HNudopmanuonnas cucrema «IDenty APM «CtomaToJiorus» — KOMIBIOTEpHAs MporpamMma s
CTOMATOJIOTHYECKOTO MEHEPKMEHTa, MTPU3BaHHAsl ONTHUMH3UPOBATh PabOTy MepCcOHaNa, COKPAaTUTh 3aTpaThl
BpPEMEHH U JIeHET Ha 00CiTy>KuBaHKe KIneHToB. Pazpaborana kommanueir My Software B 2010 roxy [3].

B 10l cucTeMe peaTru30BaHbl CleAyIONe (QYHKIUH:

— IJJAHUPOBAHUE;

—100aBIICHHE PE3yIbTATOB MPOBEPKH C MPEAOCTABICHUEM YCIIYT;

—BeJieHre 0a3bl NMalMEHTOB;

—(opMupoBaHUE OTUYETHBIX POPM.

HNudopmanuonnas cucrema «lDenty APM cTomaToJiora — BeO-TipriioxkeHHe, pa3padOTaHHOE IS
MEHEDKEepOB, 3yOHBIX Bpauel M agMuHUCTpaTropoB. IIporpaMma mo3Bomnsier paborars ¢ rpadukom u 6a3oit
MAIMEeHTOB, BBOJUTH BCE JaHHBIE MO JICYEHHIO, PACCUUTHIBATH MPUOBUIb OT KaXKIOTO COTPYAHHKA, aHAIU3H-
poBaTh paboTy Bcell KIMHUKH [4].

B sTOM mpusioKeHUH MpeaCcTaBiIeHbl CIeAyIomue QyHKIUHU:

—hopmupoBanue rpaduka paboThl, 3aIHUCEH MALEHTOB;
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—CcHCTeMa HallOMUHAHUH 0 33/1a49ax;

—BEJICHUE MEJMIIMHCKON UCTOPHH MAIMEHTa, €T0 CTOMATOIOTHIeCKOi (hopMyIIb;

—OyXTanTepckuil yuerT;

—CKJIaJICKOU yU€T;

HNudopmannonnas cucrema iStom — mporpamma, npeHa3HauYeHHAS IS YIIPABICHUS CTOMATOJOTH-
YeCKOW KIIMHUKOHM WIIN CeThI0 KIMHHUK. DTO COBPEMEHHBIH M MOIHBIA KOMIUIEKC, OXBaTHIBAIOIINN BCE OC-
HOBHBIE OHM3HEC-TIPOIIECCHl B CTOMATOJIOTHH C MAacIITaOUpyeMOCTBbIO OT OJHOTO Kpeciia 10 CETH KJIMHUK.
Paspa6oran B OO0 «[IPOME]/l», bamkoproctan, Yda [5]. K BO3MOKHOCTAM KOMILIEKCA OTHOCSTCS:

—BO3MOKHOCTE PaOOTHI ¢ TpadyuKOM MpuEMa TaIMeHTOB;

—BBIBEJICHHE HATPABJICHHS 1 3aITUCh MTAlMEHTa;

—IpUEM TAITUEHTOB TI0 CIIMCKY 3apeTHCTPUPOBAHHBIX TAIEHTOB;

—KOHTPOJIb OYepEH 110 TIPODHITIO;

—IIOWCK B peeCcTpe MPUCOSTUHEHHOTO HACEICHHUS,

—IIPOCMOT) JKypHaJIa HaIpaBIeHIS;

—paboTa ¢ AIEKTPOHHOW MEIUITMHCKON 3aMMChIO TIAITUEHTA,;

—paboTa ¢ kapramMu aMmOyJIaTOPHBIX OOJBHBIX;

—IOJTy9eHHue TaHHBIX 0 BeIBoAax AC;

—IIOMCK YYaCTKOB TIO aJpecy;

—cucrema SMS-onoBeleHus.

[IpencraBneHHbIii 0030p MO3BOJSET CHENATh BHIBOJA O HAJMYHH JOCTATOYHO IIMPOKOTO CHEKTpa Mpo-
rpaMMHOTO obecriedueHns B cepe CTOMATOIOTUUECKOr0 OOCITy)KMBaHHsI HACEJICHHs, HO, KaK NpPaBHJIO, BCE
MPOIYKTHI SIBIISIFOTCS TUIATHBIMU. [103TOMY OBLITIO IPUHATO pelIeHUE O pa3paboTke COOCTBEHHOTO MPHIIOKEHHSL.

TpeOoBaHMs K CHCTEMHOMN apXUTEKTYpe MPHUIOKEHS JOJHDKHO YIUTHIBATh CIEAYIOIINE TPUHIIUTIBL:

—MonayneHOCTB

[Ipuxmagaas mporpaMma JIOJDKHA CTPOHUTHCS C UCIOJIB30BAHMEM MOMAYJIBHON apXUTEKTYpPHI, MPEIro-
Jararomiei peanu3anuio 0a30BbIX (YHKIWH B BUAE OTACIBHBIX MOJIYJICH, MO3BOJSIOMINX UX CAMOCTOSITENb-
Hyr0 Monu¢ukanuio. OTKa3 0JHOTO W3 MOIYJIEH He JOJDKEH MPUBECTH K TOTHOMY OTKIFOYSHHIO TIPOTPaMM-
HOTO TIPUIIOKEHUS B IIETIOM.

—MacmrabupyemMocTb

ApXHUTEKTypa MpPOTPaMMHOTO MPHIOKECHUS JOJDKHA YIYYIIUTh TPOU3BOAUTENBHOCTh MOACHCTEM,
00BEM coxpaHseMoii 1 00pabaThiBaeMOl UH(pOpMaIMU 03 JUIUTEIHLHOTO OTKIIIOUEHHUS U CYIIICCTBEHHON MO-
TU(UKAIUH IPOTPAMMHOTO KOJIa IPOTPaMMHOTO TIPHIIOKEHHS.

— YnpaBisieMoCTh

MexaHu3MBI yIpaBIeHUs JTOJDKHBI TapaHTHPOBaTh, 4T0 CHCTEMOH YIPaBISIOT Ha BCEX YPOBHSX €€
ApXHUTEKTYPHI: YPOBEHb UHPPACTPYKTYPbI, QYHKIIMOHATBHBIH yPOBEHB, YPOBEHB MPEICTABICHHSI.

—CuCTEMHOCTD

Bce cBsizaHHBIE KOMIIOHEHTHI CO3aBa€MOTO MPOTPAMMHOTO TIPUJIOKEHHSI JOKHBI UCTIONH30BATh OJI-
HY U Ty K€ METOJINKY W COOTBETCTBOBAThH OOIIMM IPUHITUIIAM B3aMMOACHCTBYS, HAIEKHOCTH U YIIPABIICHUSI.

[Nonb3oBaTenbeknit UHTEPQEC TOIKEH YIOBICTBOPATH CIEYIONIMM TPEOOBAHUSM:

—COOTBETCTBOBAThH CTHIIIO CTAIIHOHAPHOUW CUCTEMBI;

—IIpYU COCTaBIIEeHNH rpadrka mprémMa J0DKEH BKII0YAaTh BO3SMOXKHOCTH KOTIMPOBAHUS U BCTABKH ITyTEM
BBIJIETICHUSI U TIEPEHOCAa WHTEPBAIA PACTIUCAHUS HA APYTrOi JIEeHb;

— TOJHKeH MH()OPMUPOBATH MOJIL30BATEINS O HEMPABUILHOM BBOJIE TAaHHBIX M IMYCTHIX MOJSAX B (popMax
BBOJIA;

—TPEJIOCTABIISATh BOZMOXXHOCTh BBIOOPA JJAHHBIX U3 BBIMAIAIONINX CITUCKOB;

—OCYIIECTBISTh PEJAKTHPOBAHKE 3aIMCH JIByMs CIIOCO0aMu: HaxkatueMm KHonku Edit Ha manenn wH-
CTPYMEHTOB HJIM JIBOWHBIM IIETYKOM Ha 3aIMCH B CITUCKE;

—TI03BOJIATH OTHPABUTH (JOPMY Ha CepBep, HaXaB KiaBuiy «Enter.

[IporpamMmmHoe obOecrieueHre MOMKHO OCTaBaThCS B pabodeM COCTOSIHMM M 00ecreuyrBaTh BOCCTAHOB-
JieHne ero (YHKUUH B Cilydyae BOZHUKHOBEHHS CIEAYIOMINX YPE3BbIYAHHBIX CUTYaIUHI:

—B cifydae c00s anmapaTHOro MUTaHus, TPUBOIIEro K nepesarpyske OC, mporpamma J0mKHA OBITh
BOCCTaHOBJIeHa nocJie nepe3anycka OC u 3amycka BeO-NPUIIOKEHUsS B Opay3epe;

—B CJydYae anmapaTHBIX OMMOOK (KpoMme HocuTeneid u mporpamm xpaHenwms) OC HazHadaeTcs s
BOCCTaHOBJICHUS] QYHKIIMU CHCTEMEI,

—B cityyae nporpaMMHusbix ook (OC u gpaiiBeps! yerpoiictB), OC oTBeuaeT 3a BOCCTaHOBIICHHE.
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CereBbie (DMIBTPHI TOJKHBI HCIIOIB30BATHCS I 3alIUTHI 000pyIOBaHUS OT MaJCHUS HAIMPSDKEHUS U
MMOMEX KOMMYTAIIHH.

TexHuyeckas MoIepKKa MPOrpaMMHOTO MPIIOKEHUS TOJDKHA MAKCUMAIIBHO U 3(EKTUBHO HUCIIOJIb-
30BaTh UMCIOIIUECS B MEIUITUHCKUX YUPEIKICHUIX TCXHHUSCKUE CPECTBA.

B cocrtaB crcTembl JOMDKHBI BXOJIUTH CIIEIYIOIINE alliapaTHbIe CPeICTBA!

—cepBephl 0a3 TaHHBIX;

—BeO-cepBep;

—nonb3oBatensckue TK.

Takum oOpa3om, TPOBEAEHHBIN aHAIN3 PaOOTHI CTOMATOJIOTUN TTOMUKIMHAKY KaK MpeIMETHON o0mac-
TH, CYIIECTBYIOIIUX MPOrPaMMHBIX MPOIYKTOB JIJIi aBTOMATH3AIMKA CTOMATOJIOTHYECKOM MOJIMKIIMHUKY T10-
3BOJIMIT BBISIBUTH (DYHKITMOHAT U TPEOOBAaHUS K pa3padaThIBa€MOMY IMPOTPAMMHOMY O0€CTIEUeHHIO.
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BO3MOKHOCTH BU3HEC AHAJIN3A
JUISI 1C:TTPEANIPUSITUS

AHHOTaNMsI: B JaHHOM cTraThe paccMmarpuBaercs npouecc OLAP-anani3a TaHHBIX M €r0 NPUMEHEeHHe B OM3HeC
ananutuke 1 1C.

KuiroueBble ciioBa: y4éTHbIe HHPOPMALIMOHHBIC CHCTEMBbI, 0a3bl TAaHHBIX, MHOTOMEpHBIi aHanu3 nanHbix, OlAP,
OLTP, cucrema 1C.

B coBpeMeHHBIX yCIIOBUSX BBICOKOIN KOHKYPEHLIMH Ha PHIHKE TOBAPOB M YCIYT OJHUM U3 KIIOYEBBIX
(bakTopoB ycrnexa SBISETCS YMEHHE OBICTPO pearupoBaTh Ha BHYTPEHHHE W BHEUTHHE W3MEHEHUS, PHHU-
MaTb OOOCHOBaHHBIE PELICHUS, BHIOMPATh ONTHMAJbHBIE CTpaTeTMH pa3BUTUS (UpPMBL s mOCTHXKEHUS
3THX LeJeld PyKOBOAUTENO HEOOXOANMO ONEPAaTUBHO MOJIyYaTh JaHHBIE O AEATENLHOCTH (UPMBI, U3MEHE-
HUSX Ha PBIHKE, TIOBEJICHNN KOHKYPEHTOB U T.I. TakuM 00pa3oM, OJJHAM W3 BKHEHITNX TpeOOBaHHUN K KOP-
MOPATUBHBIM WH(POPMAIMOHHBEIM CHCTEMaM CTAHOBHUTCS BO3MOXKHOCTh OBICTPOTO TOJYYCHHUS aHAIUTHYe-
CKHX OTUYETOB.

OpHMM H3 TIOJXOA0B K MPOEKTUPOBAHUIO APXUTEKTYP MOJOOHBIX CUCTEM SBIISIETCS OpraHU3aIys Xpa-
HEHHs JaHHBIX B JIBYX 0a3zax: Tpan3akiuoHHoi (OLTP-online transaction processing) ¥ aHaIMTHYECKON
(OLAP-online analytical processing) [1]. Ha pucynke 1 mpeactaBieHbl OCOOCHHOCTH Ka)KIOW M3 COCTaB-
msommx BJ[. Bo MHorux m3BectHBIX 3amagHbix cuctreMax OLAP-noacucremsl peann3oBaHbl TUO0 B BUIE
BCTPOCHHBIX MOJyJIel, MO0 IMOCTAaBIISIOTCS OTNENbHBIMH TMpoaykTamu, Hanpumep, Oracle OLAP, SAP
OLAP Processor.
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OLTP OLAP

MpeABAPUTEIBHBIN MOACYCT U
m OBICTPOE BHECEHHE TAHHBIX m
arperupoBaHue JaHHBIX
a JUTUTENBHOE BpeMst (HOPMHUPOBAHUS a BBICOKAsl CKOPOCTh BBITIOJTHCHUSI
CJIO’KHBIX OTYETOB 3aMpocoB

o MIPEIOCTaBIICHHE OTYETOB 000

=| orpannueHHbIN HAOOP BUIOB OTUETOB —
CII0KHOCTH

Puc. 1. CocraBasiiomme B/ nHpopManuoHHOI crcTeMbI

OLAP-TexHONIOrnM SBISIOTCSA OJHOW M3 Hanbojee 3pPEKTUBHBIX METOAUK aHaimu3a OOJIBIIUX O0hE-
MOB JIaHHBIX, oTBevaronux npuniunam FASMI (Fast Analysis of Shared Multidimensional Information) [4]:

o fast (OBICTpBIN) — aHANHU3 JOJDKEH MMPOM3BOAUTHCS OJMHAKOBO OBICTPO ITO BCEM acmeKTaMm WH(popMa-
IIUH, TO €CTh OBICTPBIA OTKITUK CUCTEMEI;

o analysis (aHaIKM3) — BO3MOXKHOCTh OCYIIECTBIICHUS JTFOOOTO JIOTHYECKOT0 M CTATUCTHYSCKOTO aHaJIH-
3a ¥ er0 COXpPaHeHHsI B MAKCHMAIBHO JOCTYITHOM U YAOOHOM JIJIsi KOHEYHOTO TIOJIb30BaTENs BUIE;

o shared (pa3menseMbli) — MHOTOIOJIB30BATENBCKUIA JTOCTYI K JaHHBIM C TMOJICPKKOW COOTBETCT-
BYIOIIIUX MEXaHU3MOB OJIOKUPOBOK U CPEJCTB aBTOPH30BAHHOTO JJOCTYIIA;

e multidimensional (MHOTOMEpHEIIT) — MHOTOMEPHOE KOHIICTITya IbHOE MPEICTABIICHUE TaHHBIX B BUIC
KyOOB C HepapXUIeCKUMH U3MEPECHUSIMU;

e information (MHPOpPMAIKST) — BO3MOKHOCTh OOpamaThes K 110001 HEOOXOUMOM WHPOPMALUKN He-
3aBUCHMO OT €€ 00béMa 1 MecTa XpaHCeHHSI.

B konnemuu OLAP nanHbie opraHu3yroTCs B BUJE MHOIOMEPHOTO Habopa, Ha3bIBaEMOT'0 THIICPKYOOM.
Ocu runepky0a comepxar napaMmeTpsbl, a TYCHKH — 3aBUCSILME OT HUX arperaTHble JTaHHBIE — YUCIIOBBIE 3HAYE-
HUS KOJIMYECTB, CYMM | T.II. Bons ka0l ocH JaHHBIE MOTYT ObITh OPraHU30BaHBI B BUJIE HEPAPXUH, TIPE/I-
CTaBISIIONICH pa3NuYHbIe YPOBHU WX JeTanu3anuu. brarogapst Takoii MOJeNy JaHHBIX MOJb30BATEIA MOTYT
(hopMyITHPOBaTh CIIOKHBIE 3aIPOCHI, TEHEPUPOBATH OTYETHI, ITOTyYaTh OAMHOMKECTBA TaHHBIX [2].

Ha poccuiickoM pbIlHKE KOPIIOPATHUBHBIX CHCTEM JIMAUPYIONIUE TTO3UINN 3aHUMAIOT Pa3INYHBIE MPO-
nyktel pupmer 1C Ha muatdopme «1C:Ilpeanpusarue». [lepBoHauansHo «1Cy» MpoeKTHpOBanach Kak Ha-
cTpanBaeMasi y4€THasi cUCTeMa JJisi aBTOMAaTH3alUHU JeSITETbHOCTH HEOONbIINX (HUPM, UYTO M ONPEACIIHIIO
APXUTEKTYPY €€ IMOCTPOCHHUS KaK CUCTEMBI, TTO3BOJISIONIEH (PUKCUPOBATH OM3HEC-TIPOIECCH U TEHEPUPOBATh
OTYETHOCTB.

Ho HeoOxomumocTh 00paboTkK OONBIIMX O0BEMOB JAHHBIX M MOJYYSHHS CIOKHBIX aHATUTHUYECKUX
oTuéToB TpeOyroT ucnonas3oBaHusi OLAP-texHonmormii M B cucTemax, pa3padOTaHHBIX Ha TmaTdopme
«1C:Ilpeanpusarue». B 3aBucumocTr oT macmraba NpeanpusTHs, €ro MPOU3BOJACTBEHHBIX TpeOOBaHUN U
(DMHAHCOBBIX BO3MO)KHOCTEH CYIIECTBYET HECKOJBKO IOAXOJ0B K peaju3anud OW3HEC aHaJIMTUKH s
wiatdopmel «1C:Tlpennpustue» (puc. 2).
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Bcerpoennsble cpeacTBa miIaT¢opMsbi:

- PErUCTPHI ONICPATUBHOI'O y4Y€TaA

Desktop OLAP - CXe€Ma KOMIIOHOBKH JIaHHBIX
J
Bu3Hec aHATUTHKA MS EXCEL (cBomuble Tabnuiibl)
s 1C
( )

OLAP-cepBepa:
Cepoeprrie OLAP - Deductor (BaseGroup Labs)

- CM.AP.T. («M-JIomxuKcy)
- BIX Bl gg 1C
- (MHTAJIEB: KopnopatuHas
aHanmuTHKa it 1C»
. J

Puc. 2. [Toxxoasb! Kk peaju3zanuu 6u3Hec aHATUTUKH ISt 1aTgopmbl «1C:Ipeanpusitue»

Berpoennsivu B mtatdopmy OLAP-3meMeHTamMul SBISIFOTCS PETUCTPBI ONEPATUBHOTO Y4€Ta, HaKarl-
JIMBAOLIUE UTOTH 10 000POTaM U XpaHsILINe MPOMEKYTOUHBIE TOUKH OCTAaTKOB. [l BU3yanu3anuu JaHHBIX
HCTIONB3YeTCsl CXeMa KOMIIOHOBKM JIaHHBIX, JArONIasl MOJb30BATENI0 BO3MOXKHOCTh paboTaTh ¢ BBIOOPKOH
JaHHBIX KaK C MHOTOMEpHOW Tabnwueii. Hapsany ¢ sTuMu MexaHW3MaMH UMEETCsl BO3MOXKHOCTh BBITPY3KH
naHHBIX B Tabmuisl MS Excel ¢ mocnenyrommM ncnonp30BaHreM HHCTPYMEHTA CBOAHBIX TaOIHIL.

OTHX CPEeICTB BIIOJIHE AOCTATOYHO JUIS NOJTYYEHHs aHAJUTHKU B HEOONbLIMX opranu3anusix. Ho mms
KPYITHBIX TPEANPHUATHH, UMEIONINX OTPOMHBIC OOBEMBI JAHHBIX CIOKHOW CTPYKTYpPBI, IOJOOHBIH TOAXO]
UMeeT HEJOCTaTKU. BrIcOKas BBIYMCINTENBHAS CIOKHOCTh BHECEHHUS NAHHBIX YAJIUHSIET TPAH3aKLUUU U BbI-
3bIBAaCT B3aMMOOJIOKHMPOBKH, MEILIAIOIIE HOPMAJIbHOMY HCIIOJIb30BaHHMIO CUCTEMBL. CxeMa KOMIIOHOBKH
JAHHBIX TpeOyeT orpaHuveHusi o0bEMa aHAIM3UPYEMBIX JaHHBIX, TaK KaK OHH IMEpeJlaloTcs ¢ cepBepa Ha
KIIMCHTA U aHAJM3UPYIOTCS B AMATH KJIMEHTCKOTO KOMIbloTepa. B cBsi3u ¢ aTuM Juist KpynHbIX 6a3 1C mo-
SIBIIIETCS. HEOOXOAMMOCTh BbLIeneHus oTaenbHo OLAP-0a3bl 11 perieHns aHAIUTUYEeCKHX 3a7ad. JTo
CHHMAeT Harpy3Ky ¢ TpaH3aKIHOHHOH 0a3bl 1C 1 Ka4eCTBEHHO yIIydIllaeT BO3MOKHOCTH aHAJN3a.

[Ipu cozmanun cepBepubix OLAP-cuctem ans 1C ucnois3yercs Moaxof, KOTOPhIM COCTOUT U3 Clie-
Ayrorux 3ranos [3]:

UzBneuenne nanneix u3 cucremsl 1C B SQL-xpanunuine u npeoOpa3oBaHue B YAOOHBIN I aHAIN3a
BHU]I.

IToctpoenne OLAP-ky0O0B 1o XpaHWIHUILY JaHHBIX U HacTpoiika Moaenu Data Mining. IIpu sTom mMo-
ryT ucnonb3oBatbess OLAP-cepBepa pasnuunbix noctaBomkos [10.

Hactpoiika KIMEHTCKHX CPEACTB JOCTYMA K aHAIMTHYECKUM 0a3am, pa3paboTKa OT4ETHOCTH, obectie-
YeHHE BKJIIOYCHHUS aHATUTUUECKUX MOJIeliel B OM3HEeC-TIPOIeCcChl OPTaHU3AIINH.

Takum ob6pazom, cozganue OLAP-koHTypa ans ObicTporo asHaiu3a JAaHHBIX Ha miatdopme
«1C:Ilpeanpusrue» cerogHsi BO3MOYXKHO Pa3HBIMU CIIOCO0AMH U OIpesesnsieTcs: TpedyeMoil pyHKIMOHaIbHO-
CTBIO0, IMEIoIUMCs Ofo/pkeToM U IT-CTpyKTYpO#t ipeanpusTHs.
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ABTOMATHYECKASI CUCTEMA
YIIPABJEHUS TEXHOJOTHYECKUM
MPOLIECCOM

AnHoTanus. B naHHOW cTaThe HAaéTCs KpaTKHUil aHAIMTHYECKUN 0030p aBTOMATHYCCKHX CHUCTEM YIPAaBICHUS
TEXHOJIOTHIECKAMH TIpoIieccaMu, paccMoTpeHs! ypoBHHU U GyHKImu ACY TII, a Takxke npeabsBiIseMble
K HUM TpeboBaHuA. PaccMOTpeH npuMep MpUMEHEHHsT aBTOMATH3aIliH Ha OJTHOW M3 TEIUIOBBIX 3JEKTPO-
CTaHNUH KoMIaHu: «MOCIHEPTOY.

KuiroueBble ciioBa: aBTOMaTHUECKas CUCTEMa YIPaBIIEHUs, TEXHOJIOrHYeckue npoueccel, ypoBau ACY TII, aB-
TOMAaTH3AIUs.

Ha ceropnsmnuii 1eHp B NPOU3BOACTBE IUPOKO NPUMEHSIOTCSI aBTOMAaTHUECKHE CHUCTEMbl YIpaBJie-
Hus TexHonorudeckumu nporeccamMu (ACY TII). OHM MO3BONAIOT pemaTh 3a7avi MOBHIIIEeHUS dhdeKrTHB-
HOCTH TPOM3BOJICTBA U Ka4yeCTBa BBHITYCKAEMON MPOAYKLUH, KOTOPbIC SBISIOTCS HACYIIHBIMHU ISl TFOOOTO
NPEONpHUITHs, 0COOEHHO, €CIM TEXHOJIOTHUECKUE MPOLIECCHI CIIOKHBI U MaNeHIIuil cO0i MOXKET MPUBECTH K
CYILIECTBEHHBIM SKOHOMUYECKHM IOTEPSIM WM CO3JaTh OIACHYIO CUTYaIHIO.

ABTOMaTHYeCKass CHUCTEMa YIPABJICHUS TEXHOJIOTHYECKUM IPOIECCOM OOecreynBaeT KOHTPOJIb U
yIpaBJiIeHHE TEXHOJIOTMUECKHUM IPOLIECCOM B aBTOMAaTHUYECKOM KPYIJIOCYTOYHOM pPEXHME B COOTBETCTBHUH C
3aJaHHBIMU aJITOPUTMaMH yIpaBlieHUs 0€3 MPUCYTCTBHSI ONIEPATUBHOIO IIEPCOHAIA.

[Tpu mpoextuposannu ACY TII ucnons3yercss nepapxuueckas HHPOpPMAMOHHAS CTPYKTYpa C BbI-
YUCIUTENBHBIMUA CPEACTBAMU Pa3IMYHON MOIIHOCTH Ha Pa3HBIX YPOBHAX. B 3aBHCHMOCTH OT CIIOKHOCTH
mpousBozacTBa ACY TII moxeTt ObITh 1-ypoBHEBO# (JIOKanbHAS cHCTEMA), 2-YPOBHEBOH (IIEHTPATN30BAHHAS
CUCTEMA).

Kiaccuueckast cucrema ACY TII umeet Tpu uepapxudeckux ypoBHs (puc. 1):

— HWKHUI: IaTYUKH, U3MEPSIOIINE X0 TEXHOJOITMYECKOTO POLECcca, U NCIIOJIHUTEIbHbIE KOMIUICK-
CBl, U3MEHSIOIME PEKUM €TI0 POTEKaHMUS;

— CpeIHMI: MPOMBILIICHHBIE KOHTPOJUIEPHI, IPOU3BOIAIINE IEPBUYHYIO 00pabOTKy MHPOPMALUK 1
NepeAarole YIpapsoye BO3ACHCTBHS Ha HCIIOIHUTEIbHBIE MEXaHU3MBI;

— BEpXHHUIA: CEpBEPHI, MPOBOIAIINE NATBHEHIITYI0 00pabOTKy U XpaHEeHHUE MOTyYCHHOW HHPOPMAITUH,
a Taroke aucnerdepckue myHkThI [1, ¢. 6-10].

Yposau ACY TII

Bepxnmii ypoBens

OneparopHas
D (HMI, SCADA)

Cpenmuit yposens IIporpaMMHpyeMEIe

TOTHYeCKHE KOHTPOTIEPEL,
Peryaiaropst

!

Hripxamii yposens . JIaT9HKH, CEHCOPHL.
. HCTIONHHTCIIBPHEIC

' E Q ‘p Fid MEXaHH3MBL
v #

Puc. 5. Ypouu ACY TII
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Kak BHJTHO U3 pHCYHKa, B KA4€CTBE OJJHON M3 COCTABILIFOIIUX BEPXHETO YPOBHS MOKET OBITH UCIIOJb-
3oBaHa crenuanusupopanHas SCADA-cuctema (Supervisory Control And Data Acquisition), mpezacras-
Jstonas coooi mporpammuyto yacTh uHTEepdeiica ACY TII u obecnieunBaromias B3anMoICHCTBUE KaK BHYT-
PpH IPOTpaMMHO-ANIAPATHOTO KOMITJIEKCA, TaK U MEXKAY KOMIUIEKCOM M ONEPaTUBHBIM IIEPCOHANIOM, T. €. Ue-
JIOBEKO-MaIuHHEI naTepdeiic (HMI).

Cpenn (pyHKIINH, BBITONHAEMBIX aBTOMAaTHYECKHIMH CHCTEMaMH YIPaBIEHU, HanOoJee 3HAYNMbIMH
SIBIISTFOTCAL:

— ynpapnstomias (YHKIUSA, B pe3yiabTaTe BBIOJHEHUS KOTOPOH (OPMUPYIOTCS W Pean3yIOTCs
YIPAaBISIONINE BO3ACHCTBHS HA TEXHOJIOTHIECKUNA OOBEKT YIPaBICHIS,

— wuH(popMannoHHas (GYHKIHS, HA3HAYCHHEM KOTOPOHU SBisieTcs cOop, 00paboTKa M MpecTaBIeHNe
nH(GOPMAIIUN O COCTOSIHUU TEXHOJIOTHYECKOT0 OOBeKTa MUCIeTYepy WM Tepenada JaHHOW wH(popmanun
JUIs fanbHeime o0padoTKy;

— BcroMoraresbHas QyHKLIUS HE UMEeT MOTPeOUTENs 3a MpeIeNaMu CUCTEMBI B €€ CYIIHOCTb COCTO-
UT B CJIEXKCHUU 32 (PYHKIIMOHUPOBAHHEM CaMOW CHCTEMBbl aBTOMATH3alMU B LIEJIOM, 2 IMEHHO: ()YHKIIMOHH-
pOBaHHEM TEXHUYECKHX CPEICTB CHCTEMBI, KOHTPOJIEM Ha/l X COCTOSTHHEM, XpaHeHHEeM HH(POPMAINH U T.I1.

ACY B HE00XOAMMBIX 00BEMAX JIOJKHA ABTOMATHYECKH BBITIONHSTh!

— ¢bop, 00paboTky U aHanKu3 MH(OOPMALUU (CUTHAJIOB, COOOIEHUM, TOKYMEHTOB U T. I.) O COCTOSI-
HUM 00BEKTa YIPaBIICHUS;

— BBIPaOOTKY YNPaBIAIOIMINX BO3IEHCTBHUH (IIporpamm, IUTAHOB | T. 11.);

— Tepenady ynpaBISIOIIAX BO3AEHCTBHIA (CUTHAIOB, YKa3aHUH, TOKYMEHTOB) Ha MCIIOTHEHUE;

— peanu3anuio ¥ KOHTPOIb BBHITOIHEHUS YIPABISIONINX BO3ICHCTBUH;

— o0meH uHpopManmen (JOKyMEeHTaMH, COOOIICHUSMHU | T. 11.) CO B3aUMOCBSI3aHHBIMH aBTOMATH3H-
pOBaHHBIMHE cHcTeMamu [3, ¢.3].

ACY TII, nmeromas TpEXypOBHEBYIO CTPYKTYPY, IPUMEHEHA B YCTAHOBKAX BOJOMOATOTOBKH Ha TEM-
noBoit anekrpoctanimu TIII-27 Mocanepro.

OcHOBHOE 000pyZ0BaHNE YCTAaHOBOK BomonoArotoBku TOL[-27 cocTouT u3:

— 3 OCBETIIMTEIICH;

— ycTaHOBKH obOecconmuBaHus ¢ 26 GUIbTpaMu;

YCTaHOBKH MOJITUTKH TeIIOCeTH ¢ 18 prbTpamu;

— PEareHTHOro X034KiCTBA.

Huxuuit yposenb ACY TII ycTaHOBOK BOAONOATOTOBKHU MPEACTABIECH NATYMKAMU U TUCTAHIUOHHO
YIpaBJISIEMbIMU HUCTIOJHUATENFHBIMI MEXaHU3MaMU — DJIEKTPUYECKUMH 3aJBHKKaMu. Ha cpermHem ypoBHe
ycTtaHoBjieHo 108 koHTposuiepoB cpenHeit MorHocTH Tiia TKM-51 pa3paborku u usrorosinenus 3A0 «Te-
KoH». KOoHTpomeps! pa3MeNieHbl o MECTY y AIIEKTPUIECKUX COOPOK, YTO TIO3BOJIMIIO CYIIECTBEHHO COKpa-
TUTHh TPOTSHKEHHOCTh KaOETbHBIX CBS3EW MO CPAaBHEHUIO C TPAJWIMOHHBIM pEHICHHEM, MPeaycMaTpHBaro-
UM KabesIbHbIe IPOBOAKK MEXY OOIIUM IIMTOM YIIPABICHHUS 1 COOPKaMHU.

Bepxuuii ypoBeHb pacnpeneiéH Ha TPU TOJCHUCTEMBI:

— YCTaHOBKY 00€CCOIMBAHHUS;

— YCTaHOBKY MOJIUTKH TEIUIOCETH;

— PpeareHTHOE XO3AWCTBO.

JIJ1 KOHTPOJIA 1 YIIpaBIIEHUS 32 TEXHOJOTHIECKHUM ITPOIIECCOM B KaXX/I0H MOACHCTEME OPraHU30BAaHHO
ABTOHOMHOE aBTOMAaTHU3MPOBaHHOE pabouee MECTO olepaTopa Ha 6asze mepcoHaLHOrO KoMibloTepa. Onepa-
TOPCKHE, TIO3BOJISIONINE YIPABISITh BCEMU YKa3aHHBIMH BBIIIE YCTAHOBKAMH, YCTAHOBJICHBI HA €MHOM IIIUTE
YIpaBIEHUS BOAOMOATOTOBKOM, BCIEACTBUE Uero BepxHuil ypoBeHb ACY TII aBnseTcs neHTpaaTn30BaHHbBIM.

Pacuér texmmko-skoHOMHUYecKHX Mokazatened (TOII) ycTaHOBOK BOJOIMOATOTOBKH OOECIeUrBacT
BBITIOJTHEHHE CIICAYIONINX 331a4:

— aBTOMaTHYecKOro (popMUpPOBaHUSI CMEHHBIX BEOMOCTEN 1 BEAOMOCTEH pPereHepalim;

— 3amnucH Pacu€THHIX 3HAYCHHUN apaMeTPOB B apXUB,

— BBIBOJIA TIOJYYSHHBIX BEIOMOCTEH HA IeYaTh U UX COXPaHEHUS.

VYkazaHHbIE 3aJaydl  3a0pOrPAMMHUpPOBAaHBl B MOAYJSAX PACUETHOH CTaHIMKM MPOrPaMMHO-
TexHojoruueckoro komiiekca «Keunry. Io npemnoxennsm HITK «/lenbhun-uHdpopMaTrka» U 1Ipu HETO-
CPEIACTBEHHOM yuacTuu coTpyaHukoB TOII-27 pacuérHas cranius Obuia gopaborana B HUU «Temnonpu-
00p», UTO MO3BOJIMIIO PEATU30BATH HEOOXOANMBIE AITOPUTMBI, CO3/1aTh YAOOHBIH HHTEpdENC U oneparopa
u obecreunTs OBICTPOE peleHre 3aaad.

Hcnonp3oBanue pe3yabratoB pacu€toB TOII mamo BO3MOKHOCTE:
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— COKpPAaTHTh MPOJODKHTEIFHOCTh U MOBBICUTH TOYHOCTH (JOPMHPOBAHUS CMEHHBIX BEIOMOCTEH H
BEJIOMOCTEU pereHepalnu;

— OCYILECTBJISATh KOHTPOJIb 32 paOOTON TaTYMKOB XMMUYECKOTO aHAJIM3a, PACXOA0MEPOB U T. 11.;

— ONTUMM3HMPOBATh PAcXo]] peareHTa, He00XO0IUMOT0 IS PereHepaluy QuIbTpa;

— Ha0mronaTh JUHAMUKY U3MEHEHUS (PUIIBTPOLIMKIIOB;

— OIpeneNnaTh HaJIMuue OTKIOHEHHUI MapaMeTpoB IO BBIYMCICHHBIM MUHUMAIbHBIM, MAKCUMaJIBHBIM
U CPEIHUM 3HA4YCHUSIM Ha 3alaHHOM MHTEpBaJie BPEMEHHU.

JU1d MCcKIIOueHus BIUSHYS OTPEUTHOCTEN AATYMKOB pacXxoja B HAYaJIbHOM 4acTH IIKaNbl HA Pe3yJib-
TaThl pac4€TOB MPOIYCK BOJBI PACCUNUTHIBAETCS TOJIBKO IMPHU HE3AKPHITOM COCTOSIHMM apMaTyphbl Ha COOTBET-
CTBYIOIIEH JMHUH. B ciydae oTkas3a maTdmka pacxoja NPEAyCMOTPEHa BO3MOKHOCTh PyYHOH KOPPEKLHMU
orepaTopoM Mpomycka BofbI 3a cMeHy. [Ipu 3ToM Ans mocnenyromen oleHKH MpaBUIbHOCTH IEHCTBUS OTle-
paTopa B apXUB 3aIlIUCBIBAETCA KaK pacuéTHOE, TaK U CKOPPEKTUPOBAHHOE 3HAUYEHUS MPOITYCKa.

O06BeM pacuéToB mocTaTouHO BenwK. Ha ocHoBaHMM mH(popManuu oT 332 aHAJIOTOBBIX HATYNKOB M
368 3amBmwkek hopmupyercs 1 267 pacuérHeix mokazareneil. [Ipm HEOOX0IUMOCTH BHECEHHS ITEPCOHAIOM
TOL-27 u3MeHeHUH B MPOrpaMMbl PACUETHON CTaHIIMHM OHH MOTYT OBITh OTKDPBITHI B PEXHME pelaKTHPOBa-
HUs. DTO oOecrneynBaeTcs NpeI0CTaBICHUEM TTOTHONW MPOSKTHON JOKYMEHTALUN 1 TIOAPOOHBIM OITMCAHUEM
paboTHI IPOTpaMM.

[Iporpammuo-noruueckoe ynpasienue (IUIY) cdunprpamMu HeoOXomumo Ui pemieHuss Hanbosee
CIIO’)KHOU 3aJjauul yIpaBJIeHNs] YCTAHOBKON BOJIOTIOATOTOBKU — pereHepaunu GpuisTpoB. [locnenHss, B CBOO
ouepenb, TpeOyeT NOBOJIBHO AJMHHOW MOCIEI0BATEIBHOCTH ONEPALUil Hall HCIIOJIHUTEIbHBIMA MEXaHNU3Ma-
MU, [IPOBEACHUSI HEKOTOPHIX apU(PMETHUECKUX U JIOTHYECKHX ONepaluid Hall KOHTPOJIUPYEMbIMU HapameT-
pamu (B TOM 4HcCIie, TOKa3aTeNIIMU KauecTBa BOJIbI), BEIOOpa 000pynoBaHus U T. A. B mpuHIUIE, KaXIbIid
OTAETBHBIM aKT 3TON MOCIEAOBATEIBHOCTU HECTIOKEH, HO UX OOJBIIOE YHCIO MOXKET MIPUBECTH K M3JIHILHEH
YTOMJISIEMOCTH OIl€paTopa M, Kak CJIEACTBUE, K OIIMOOYHBIM AeHCTBHAM. [103TOMy COBpeMEHHBIN ypOBEHb
ABTOMATHU3allMU NpeIoaracT 00beIMHCHHE MTOCIICA0BATSIILHOCTH JICHCTBUI B enuHy0 3anady [TV, BeI-
MIOJIHSAEMYIO aBTOMAaTHYECKH 10 OINPEIETICHHOMY aITOPUTMY.

Pa3zpaboTka anropuTMOB YHpaBICHHUS PAa3IHMYHBIMH THIIAMH (QHUIBTPOB NPOU3BOIUTCS NEPCOHATIOM
TOL. KonkperHast npuBs3Ka JaHHBIX aJTOPUTMOB YIPaBJICHUS K peaJbHOMY OOOPYIOBAHHUIO MPOUCXOIUT
npu padoTe co crenualbHON IporpaMmoii — koHpuryparopom. [Ipu HE0OXOIUMOCTH CO3/IaHUS alTOPUTMOB
yIpaBJIeHUs] OAHOTUIHBIMH (DUIBTPAMU MOXKHO II0JIB30BATHCS €IMHBIM aJITOPUTMOM, B KOTOPOM (hakThde-
CKMMH TIapaMeTpaMH CIyXat aJpeca KOHKPETHOTro o0opynoBaHusi. Eciu B TEXHOJIOIMH MPOLIECCOB €CTh He-
OoJIbIIME Pa3IniUsl, TO CPEJCTBAMU KOTIMPOBAHUS M PEIaKTUPOBAHUS MOKHO OBICTPO CO37aTh HOBBIH alro-
PUTM Ha OCHOBAHUH YK€ CYILECTBYIOLIETO.

B nienmom Ha sToM atane BHeapenus ACY TII co3manbl ycinoBus sl ONTUMU3AIUN PEKUMOB PaOOTHI
U pereHepanuu QUIBTPOB, a TaKXKe CBEJCHHUS K MUHAMYMY OIIMOOK TEpCOHANa MPH YIPaBICHUH 000pyI0-
BaHueM [2, c. 42-46].

Jlurepatrypa

1. Asromarusanus TEXHOJNOTHYECKHX IIPOLECCOB M TPOM3BOACTB: yuebHOe mocobme / A.I. Cxuprianse,
A.B. ®enoros, B.b. Moucees, B.I'. Xomuenko. Ilen3a: ITen3I'TY, 2015. — 442 c.

2. Taspunos B.C. OnbiT paspaborku u moaeprausaiuun ACY TII ycranook Bogonoarorosku TOLL // Temo-
sHepreruka.2005. — No7. — C.42-49.

3. TOCT 24.104-85 Enunas cucreMa CTaHAApTOB aBTOMATU3MPOBAHHBIX CHCTEM YIIPaBleHHSA. ABTOMATU3H-
poBaHHBIE cucTeMbl ynpasieHus. Oomue TpedoBanns. URL: http://docs.cntd.ru/document/1200008639 (mata oGparre-
aus: 05.10.2019).

137



POBOTOTEXHUKA U TIPOI'PAMMMWPOBAHUE
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TEXHOJOI'MA KIIMEHT-CEPBEPHOI'O
HNPOI'PAMMUPOBAHUA JIA IIVTAT®OPMbI
ANDROID

AHHOTanusi. B maHHOW cTaThe paccMaTpHBAeTCsI MPUMEP KIHEHT-CEPBEPHOTO MPOTPAMMUPOBAHUS IS
mwiatdopmer Android ¢ ucnions3zoBanuem kinacca HttpURLConnection u nepenaueit mapaMeTpoB depes
Metog POST-meron otnpaBku 3anpoca no nporokoiny HTTP.

KunroueBble clioBa: KIHEHT, CEpBEp, apXUTEKTypa, MporpaMmuoe obecreuenue, Android.

[Ipexne yem OyzmeT paccMOTpEH MPUMEP MPAKTHUYECKOH pealn3aly KIMEHT-CEPBEPHOIO MPUIIO-
xenust s wiatgopmbl Android, HY)KHO U3y4HTh, YTO U3 ceOs MPEICTABISCT KIMEHT-CEPBEPHAs apXu-
TEKTYpa.

ApPXHUTEKTypa «KIMEHT-CEPBEP)» — CEeTeBast apXUTEKTypa, B KOTOPOH 3a/1a4M PacIIpeesTtoTCs MEX-
Iy cepBepoM U KineHTOM. KiMeHT u cepBep — mporpaMMHoe oOecrieueHrne, KOTOpoe pacroiaraercsi Ha
HECKOJIbKMX BBIYMCIUTEIBHBIX MallliHaX. X B3auMozeiicTBHE OCYIIECTBIISETCS MPHU OMOIIU 3alpOCOB,
KOTOpbIC KJIIMEHT ITOCBUIAET CEPBEPY, U OTBETOB, KOTOPHIE CEPBEP OTCHUIAET HA 3alpoc KiueHTa. CaM xe
nponecc oOMeHa MH(OpManKel JOCTUraeTcsl MOCPEACTBOM CETEBBIX MPOTOKOJIOB U€pPe3 BBIYHUCIUTEIb-

HEIE ceTH (puc. 1).
Clients \

i— Internet | —
N

Server

Puc. 1. IIpumep KINEHT-CePBEPHOIT APXHUTEKTYPHI

Jlrobast apXUTEKTypa KIMEHT-CEepBEpa I0DKHA BKIIIOYATh B CE0s TP OCHOBHBIX KOMIIOHEHTa [2]:
e BBOJ U OTOOpakeHHE JaHHBIX (MHTEPHENC C TTOIHE30BaTEIIEM);
MPUKIIAIHBIE QYHKIMH, XapaKTepHBIE JIJIsl JAHHOW MpeJIMETHOH o0nacTy;
e ymnpasjieHHe HHPOPMAIMOHHBIMU pecypcamu (0a30i JaHHBIX, (aIOBOM CUCTEMOH H T.II.).
ApPXUTEKTypa KJIMEHT-CEpBEpP MPUMEHSETCS B CETEBBIX TEXHOJOTHSIX, HCIOJIb3YEMbIX JUIS JOCTyIHa K
pa3INYHBIM CETEBBIM cepBUcaM. Hampumep:
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Webcepsepot

Beb-cepep — cepBep, MOAKIIOUEHHBIH K VIHTepHETY M MPUHUMAIONTHH 3apOChl TIOJIL30BaTEICH MO
npotokony HTTP. Bce caiiTel pacnionokeHbl Ha BeO-cepBepax. DTO MPOBOJHHUK MEXKIYy CAHTOM M KIMEHTOM.
Be0-cepBep nmomyuaert 3amnpoc, nanee oopadaThIBaeT ero U BBLAAET Pe3yibTaT.

Daitn-cepeepol

QaiinoBeIi cepBep XpaHUT WH(OPMAIMIO B BHE (AMIIOB M MPEACTABISAET MOIH30BATEISAM JOCTYI K
Hel. J{nsg oomena daiinamu ucnoinb3yeTcs mpotokos FTP, ¢ moMoIpio KOTOPOro pa3iniyHbIC KOMITBIOTEPHI C
Pa3IMYHBIM MPOTPAMMHBIM OOECTIeYeHHEM M Pa3IUIHBIM <OKEIe30M» MOTYT 3(()EeKTHBHO 0OMEHUBATHCS
MoOBIMH (aiimamm.

Cepeepul 6a3 oannvix

CepBepbl 0a3 ITaHHBIX MCHOJB3YIOTCS Al 00pabOTKM TMOJIB30BATENBCKUX 3alpocoB Ha s3bike SQL.
ITpu s5Tom CYB]] Haxomutcs Ha cepBepe, K KOTOPOMY U TOIKITIOYAI0TCS KIMEHTCKHE PpHioKeHus [3].

IIpumep peanu3anuu KINEHT-CEPBEPHOr0 NPUJIOKeHUs 15 miaaTtgopmsl Android

Jloruka mpuIIOKEHHUS: MOJIb30BaTENb BBOAUT JBA YHCIIA, IOCIIE HAXKATHS Ha 3JIEMEHT yrnpasieHus Button
B BUJIE KHOITKM Ha CTOPOHE CepBepa MPOUCXOIUT CIOKEHUE ITUX YHCEN. Pe3ynbraT BEIBOAUTCS Ha SKpaHe.

B mpumepe 3a cepBepHYIO 4acTh MpuiIokKeHus Oynet orBevath ApacheTomcat [1] — koHTeiiHEp cepB-
JIETOB C OTKPBITHIM UCXOJHBIM KOJIOM, KOTOPBIH TaKkKe BBIMONMHIET QyHKIUIO BeO-cepBepa. Kak ycraHoBUTH
Tomcat n mpoBepuTh ero paboTOCIOCOOHOCTH MOXHO Y3HaTh u3 Matepuana «lIpocreitmee web-
npuiIoxeHue Ha Java Ha cepsepe Tomcaty [5].

Cepesepnasn uacmep (Java cepenem)

B niepByro ouepenn Hy:KHO co3nath Java cepsiiet [4, 6] TestServlet.java, comepxkamuii B cebe:

o wmetoxa doGet() — mpeanasHaden s 0opabotku GET mapamerpos;

o wmetoxa doPost() — mis 06padotkr POST mapameTpos.
Meron doGet()ucmosp3oBathesi He OymeT, oH J00aBlIeH JUIs TOTo, 4ToObl TOMCat He BbIIABAI CTPAHHUILY
omuOku npu otnpaBke GET 3anpocos.

B namem rimaBaoM metose doPost() ects 1Ba mapametpa:

o HttpServletRequestreq— 3ampoc ot kineHra;
e HttpServletResponseresp — oTBET KJIHEHTY.
B nepemennyro resp OyaeT 3anmuchIBaTHCS Pe3yNbTaT, a U3 IepeMEHHONU Ie(] OyayT MOTydeHbl JaHHbIE.
[Tommyuenne POST mapamerpoB a v b B BHJIe CTPOKOBBIX MEPEMEHHBIX
String inc_inputOne = req.getParameter( cinputOne e);
String inc_inputTwo = req.getParameter( ¢cinputTwo &) ;
[lepeBo MOTy4eHHBIX CTPOK B NIEJIOYNCICHHBIE 3HAYCHUS:
try {

inputOne = . parselnt  (inc_inputOne );
inputTwo = . parselnt  (inc_inputTwo ) ;
catch (NumberFormatException e) {
err = true ;
}
Jis 06paboTKM BRIBO/IA OIMIMOKY UCIIONIB3YeTCs YCIOBHBIN omneparop IF:
if (err) {
printWriter .printin  (cerror €);
} else {

¢ = inputOne + inputTwo ;
printWriter .printn (c¢);

Android-npunoscenue

Pa3paboTaHHOe TIPUIIOKEHME UMEET JIBa MO T BBOAA uncen (kommonenT EditText), knonky (But-
ton) u moste st BeiBoaa (TextView) cymmel gucen (puc. 2).
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Puc. 2. Pa3merka activity_main.xml

Hns moctyna npunoxxenus B IHTepHeT, ucmonb3yercs cTpoka paspemieHus B AndroidMainfest.xml:
<uses - permission android : name=c¢android.permission.INTERNET el>
3ampockl K cepBepy HYXKHO CIIeNaTh B JAPYTOM IOTOKE, HHAYE OHU MOTYT OBITh JUTHTEIbHBIMU. {71
3TOTO MOHAOOUTCS CO31aTh Kilacc-HacieqHuK ot AsyncTask.
class ServerAsyncTask  extends AsyncTask <String , String , String > {
String  inputOne , inputTwo , answerHTTP;
String  serverUrl = c¢http://localhost:8080/TestServer/test e;

@Override
protected void  fromlnput () {
inputOne = editText . getText (). toString () ;
inputTwo = editText2 . getText (). toString () ;
super . fromlnput () ;

}
@Override
protected String dolnServer (String ...  params) {
HashMap<String , String > postDataParams = new HashMap<String , String >() ;

postDataParams . put ( ¢cinputOne &, inputOne );
postDataParams . put ( ¢cinputTwo €&, inputTwo );

answerHTTP = performPostCall (serverUrl |, postDataParams );
return  null ;
}
@Override

protected void fromServer (String answer ) {
super . fromServer (answer );
textView . setText (answerHTTP);

}
}

st jocTyna K cepBepy, K KOTOpOMY OyJIyT OCYIIECTBIISITHCS 3aIPOCHI, YKa3aH €ro ajpec B epeMeH-
Ho#u serverUrl. Meron fromInput() cunTeiBaeT naHHBIC U3 TIONEl BBOAa, B Metoze dolnServer() mpoucxoaut
oOpaiueHue Kk cepsepy, a fromServer() BeIBOAUT pe3ynbTaT ¢ cepBepa.

Merton getDataString() ciy»ut ais repeaun napameTpoB B meto 3anpoca POST.

private String getDataString (HashMap < String, String > params) throws

UnsupportedEncodingException {
String  Builder  answer = new StringBuilder 0
boolean  first = true ;
for (Map. Entry <String , String > entry : params. entrySet ()) {
if (first ) first = false ;
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else answer . append (¢&e) ;

answer . append ( URLEncoder . encode (entry . getkey (), ¢UTF 8¢)) ;
answer . append ( ¢=¢) ;
answer . append ( URLEncoder . encode (entry . getValue (), c¢UTF 8¢)) ;

}

return  answer . toString () ;

}

Jlnst 06paboTKH 3ampoca u MOTyYeHUs] OTBETa CO3Aa M OTaebHbIi MeToa — performPostCall().
public  String performPostCall (String requestURL, HashMap < String, String >

postDataParams)
{
URL url ;
String  serverResponse = ¢ ¢
try {
url = new URL(requestURL );

HttpURLConnection conn = (HttpURLConnection ) url . openConnection () ;
conn . setReadTimeout ( 15000) ;
conn . setConnectTimeout ( 15000) ;
conn . setRequestMethod (¢POS®) ;
conn . setDolnput (true );
conn . setDoOutput (true );

OutputStreamos = conn. getOutputStream () ;
BufferedWriter writer = new BufferedWriter (
new OutputStreamWriter (os, ¢UTF8e)) ;
writer . write ( getDataString ( postDataParams )) ;

writer . flush () ;
writer . close () ;

os. close () ;
intresponseCode = conn . getResponseCode () ;
if (responseCode == HttpsURLConnection .HTTP_OK {
String  line
BufferedReaderbr = new BufferedReader (new InputStreamRea d-
er (conn. getlnputStream  ())) ;
while  (( line = br.readLine ()) !'= null ) {

serverResponse  += line ;

} else {
serverResponse = ¢ ¢
}

} catch (Exception e) {
e. printStackTrace 0
}

return serverResponse

}

[Tocnie mpoenaHHbIX BBIIIE ISHCTBUN MPHIOKEHHE OyIeT KOPPEKTHO 00padaThiBaTh BBEIEHHBIC TaH-
HEIE (puc. 3).

Tak kak cepBepHas 4YacTh ObUla CO3[JaHa JIOKAJIBHO W  HAXOAMTCS TI0  aJpecy
http://localhost:8080/TestServer/test, To mpuAETCA CBA3aTh KIMEHTCKYIO M CEPBEPHYIO YacTh. JTO MOXKHO
c/ienaTh HECKOJIILKHMU criocobamu. JInbo mojacoeinHuTh 00a ycTpoiicTBa (KIHMEHT W cepBep) K JOKaIbHON
cetn u mpommcath B Android-mpuioxenun (B mepemennyio serverUrl) IPv4-aapec cepBepa BMecCTO
localhost, mbo coemuHWTH C  TOMOIIBIO  HMHCTpyMeHTapus  Opaysepa  GoogleChrome  —
chrome://inspect/#devices.
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Puc. 3. [Ipumep padoThI NPHIIOKEHUS

Taxum 00pa3oMm, ObIIO PeaTM30BAHO KIMEHT-CEPBEPHOE MPHIIOKEHHUE CIOXKEHHUS IBYX YHCEIN, Te Cca-
MO CJIO’KEHHE MTPOUCXOMNT Ha CTOPOHE CepBepa.

Jlurepartypa

1. Apache Tomcat — Odunuansusriii caiit. URL: http://tomcat.apache.org/ (qata o6parenus: 12.10.2019).

2. Apxurektypa «kiaueHT-cepBepy». URL: http://www.mstu.edu.ru/study/materials/zelenkov/ch_7_1.html (nata
obpamenns: 17.10.2019).

3. ApxuTexTypa «KITUEHT-CEPBEPY. CereBbie TEXHOJIOTHH. URL:
http://www.4stud.info/networking/lecture5.html (mata obpamenus: 13.10.2019)

4. UCIIOJIb3OBAHUE S3BIKA JAVA JUIsd BEB-IPOTPAMMUPOBAHUA U CO3JAHUA BEB-
CEPBUCOB. URL: https://elibrary.ru/item.asp?id=26543717 (marta obpamenws: 17.10.2019).

5. Tpocreiitiee web-npunoxenue Ha Java Ha cepBepe Tomcat. URL: http://blog.harrix.org/article/6880 (nara
obpamenus: 12.10.2019).

6. Cepener (Java) — Bukumemums. URL: https:/ru.wikipedia.org/wiki/Cepsrier (Java) (mata oOparieHus:
15.10.2019).
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YIPABJIEHUE ARDUINO YEPE3 BEB-CAUT

AuHoTanusi. B 1aHHOM cTaThe paccMaTpMBAaEeTCs yIpaBieHHE AaTdnkamMmu Arduino ¢ TIOMOIIBIO caiTa, UCTIONb-
3ys cepBep W Tepeady JaHHBIX Yepe3 MOCeI0BaTEbHBIH MOPT. PacCMOTPEHBI HEKOTOPBIE OHOIHOTEKH
M KOJI TPOTPaMMBEI.

Karouesbie ciioBa: Arduino, Be6-caiit, Node.js, cepsep, 10T.

CylmiecTByeT MHOXKECTBO CITOCOOOB Iepefaud JaHHbIX B Arduino st ympaBiaeHHs OTAETBHBIMH €ro
MOJYJISIMH HJTH @K€ HACTOSIIIMM poOOTOM. B maHHOI cTaThe paccMaTpuBaeTCsi BOSMOKHOCTB CAEIATh ITO
4yepe3 coOCTBEHHBIN BeO-caiiT. Crocod ympaBieHUs] MOKET HaIOMHHATh M3BECTHYIO KoHuenuwio Internet of
Things. UuTepuer Bemieii (anrt. Internet of Things, 10T) — He MPOCTO MHOKECTBO Pa3IUYHBIX MPUOOPOB U
JIaTYNKOB, O0BETUHEHHBIX MEKIY COOON MPOBOAHBIMEU M OSCIIPOBOIHBIMH KaHATAMH CBSI3H U MOIKITIOYEH-
HBIX K cetn MHTEepHeT, a 310 0oJiee TeCHasi MHTErpalysl PealbHOTO U BUPTYAJIILHOTO MHUPOB, B KOTOPOM 00-
MIEHUE TIPOU3BOIUTCS MEXK Y JIFOABMHU U yCTporicTBamu [1].

J1J1st IpoeKTa 1O YIPABIECHHIO CBETOAMOIOM MOHAT00UTCS:

® MuxkpoxoHTposuiep Arduino;

e Arduino IDE — s HanmucaHus porpaMMBbl YIIpaBiIeHUS;

e CeeToguon.

B nepByro ouepens Hy)HO co3nath cepep. OH Oyner peanusoBas ¢ momouibto Node.js — miatdopmer,
NPUMEHSEMOW PEHMMYIIECTBEHHO Ha CepBepe, BBINONHIS Posib BeO-cepBepa. Tarke moHamoOuTes Gpeim-
Bopk Express — ucnonbe3yercst B Node.js u npegoctaBisiet oOmMpHbIi HaOOp QyHKITHIA.

B npoexT nmoHao0UTCs yCTaHOBUTH Napy IMAaKETOB C TIOMOILBIO TAKETHOIO MEHeKepa NPm:
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® eXpress;
o serialport — s yrpomménHoii paboThI ¢ TIOCTEI0BATENBHBIMU TIOPTAMHM;
e socket.io — s obecriedeHust ABYCTOPOHHEH CBSI3M HA OCHOBE COOBITHI B PEKHME PEabHOIO Bpe-
MCHMH.
Jlanee HY»KHO co31aTh (aiis Server.js ¢ Koaom:
const express = require(‘express');
const app = express();
const server = require('http").Server(app);
server.listen(8000, () =>{
console.log('start server');
by,

I[Tocrie 3amycTUTh €r0 B KOMaHIHO# cTpoke: nNode server.js
Tenepb, oTKpEIB Opay3ep u BBeas aapec localhost:8000, MoxxHO yOSAUTHCS, YTO CEpBEP 3aMyCTHIICA U
Bce paboTaer.
Hacraino Bpemst 1o6aBuTh B3aumoeictsue ¢ Arduino. J{ist 3Toro Hy:KHO 100aBUTh B (aiiyl CTPOUKH:
var serialPort = require('serialport’);
sp = new serialPort(arduinoport, {
buadRate: 9600
b))
sp.on(‘open’, function() {
console.log('done! arduino is now connected at port: ' + arduinoport);
b))
const io = require('socket.io").listen(server);
io.on(‘connection’, (socket) => {
socket.on('ledOn’, () => {
sp.write(«1»);
b
socket.on('ledOff', () =>{
sp.write(«0»);

ok
H

Takoke Hy»XHO co3aath daitn index.html:
<script src=«socket.io/socket.io.js»></script>
<script src=«socket.io/socket.io.js»></script>

<script>

const socket = io();

const onButtonPowerOnClick = () =>{
socket.emit('ledOn");

}

const onButtonPowerOffClick = () => {
socket.emit('ledOff");
}

</script>
<button onclick=«onButtonPowerOnClick()»>On</button>
<button onclick=«onButtonPowerOffClick()»>Off</button>
B nepemenHoit arduinoport xpanuTcs mopt, K KotopoMy mojkitodeHa Arduino. B 3aBucumocTH OT
Ha)KaTOW KHONKH cpabaThiBaeT coObITHE, KOTOpOE 3amycKaeT (pyHKIHMIO OOpaTHOrO BBI30Ba, W, Omaromaps
oubnmoteke serialport, B mociieioBaTenbHbIN MOPT, K KOTOpoMy mokimodeHa Arduino, otnpasisiercsi CTpo-
Ka.
Jlnst Arduino taxske moHago0UTCst cXxema co cBeToauoaoM (puc. 1) u cremyronmii ckety it Arduino:
char incomingByte;
void setup() {
Serial.begin(9600);

pinMode(9, OUTPUT);
}
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void loop() {
if (Serial.available() > 0) {
incomingByte = Serial.read();
if (incomingByte =="1") {
digitalWrite(9, HIGH);
}
else if (incomingByte =='0") {
digitalWrite(9, LOW);
}
}
}

fritzing

Puc. 1. Cxema co cBeTOAHOA0M

B 3aBucuMocTH OT TOTO, Kakasi Iud)pa MPUCYTCTBOBAJA B CTPOKE, CBETOIUOA JINOO BKITIOUUTCS, JTNOO
BBIKJTIOUHTCS.

Jlurepartypa

1. WurepHer Bemiei — a uto 310? // Habr: HoBocTHoOI caiit. URL: https://habr.com/ru/post/149593/ (nata obpa-
menust 03.10.2019).
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2. Huoienesapmosck, Huoicneeapmogckuil 20¢y0apcmeeHtblil YHUGepcumenn

B3AUMOJIEMCTBUE ANDROID U ARDUINO
JJIA TPOBEJAEHUA BUKTOPUHDBI

AnHoTanus. B crtatbe paccMOTpEHBI BO3MOXKHOCTH SI3bIKa IIPOTPaAMMUPOBaHHUs Java it co3laHus rpadyuaecko-
ro uHrepdeiica nporpamMmmHo-anmnapaTHoro komiiekca st OC Android s npoBefeHHss HHTEIEKTY-
anpHOU Urpsl «CBost Urpay. TlogpoOGHO ommcaH mporiece padoThl MPHIIOKEHNUS, TPECTABICHBI HIUTFOCT-
paun uaTepdeiica m UML nuarpamMmel.

KumoueBsie ciioBa: Android, Arduino, Android Studio, Java.

B Hacrosiiee BpeMst CyIIECTBYET MHOXKECTBO CITIOCOOOB BpeMsi IIPEITPOBOXK/ICHHS, B TOM YHCJIE HHTEII-
JIEKTyalbHbIe Urpbl. CaMbIMHU CTapbIMU WHTEIDICKTYAIBHBIMH UTPaMU MPUHATO CUYUTATH MIAXMAThI, [IAIIKH,
HapJIbl, TO ¥ MaJ[KOHT.

OmHako CyIIecTBYeT HE MEHEE IMOITyJIIpHAas U OTHOCHUTEIHHO HOBas Wrpa Imoj Ha3zBaHueM «CBOS WT-
pa». OCHOBHBIM MPOIIECCOM B UTPE C TOUYKH 3PEHUS UTPOKA SBIISIETCS OTBET HA BOMPOC BeayIero. Bompocs!
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B UI'PE COCTABJICHBI, KaK IIPaBUJIO, B BUJE YTBEPXKIEHHUH, TJIe HICKOMOE CJIOBO IPEICTABICHO MECTOUMEHHUEM.
Y4acTHUKU JOJKHBI MOHATh, 0 Y€M HAET peyb B BOMPOCE, MU OTBETUTh HAa HEro. B JaHHBII MOMEHT UTIpa
«CBos urpay nomnyisipHa Ha TeneBuacHuH [ 1, 2] 1 B 00bruHOM x)u3HU. OHA ABISCTCS MOMYJSIPHONW HE TOJIBKO
Cpeau B3pOCIOil ayTUTOPUH, HO U CPEAX HIKOJIBHUKOB U CTYIEHTOB B TOM uHciie. CylecTBYIOT IIKOJIbHEBIE U
CTYJICHYECKHE TYPHHUPHI [10 3TOH UTPe IO BCEU CTpaHe.

CyuiecTByeT HECKOJIBKO CIIOCOOOB MPOBENCHUS TaHHOM UIPbl, HAIPUMED, IIPU IIOMOILH IEKTPOOOO-
pyaoBaHus win 0e3 Hero, 3amuchiBasi BOMpockl Ha Oymare. [Ipu ncnonb30BaHUM 3JEKTPOOOOPYIOBaHUS HE
Bcerya yno0Ho ¢ HUM paboTtaTh HanpsaMyro. Kyna ynobHee ynpaBisiTe ¢ HEOOIBIIOTO, CKOpee PYIHOTO MPH-
6opa, k IpuMepy, ¢ TenedoHa.

B Hacrosimee Bpems CyIIECTBYIOT TpU HamOoyiee M3BECTHBIE M PAaCHpOCTpPaHEHHBIE OMEpPaluOHHBIE
CHCTEMBI IJIsl yIpaBieHUsI MOOMIBHBIME ycTpoicTBaMu: Android ot kommanum Google, i0S xommanun
Apple n Windows Phone, pazpabotannas kommanueit Microsoft. Camas omynsipHas cpein HUX — OTiepaIi-
onHas cuctema Android.

Ha nannbiii MoMeHT ruatdopma Android siBisieTcst OTKPBITO# TSl CO3/1aHHsI COOCTBEHHBIX TPHIIOKE-
auit. OC Android siBiisieTcst JOCTaTOYHO MOMYJISIPHON TIaTHOPMOiA, KOTOPasi MOKET B3aUMOICHCTBOBATD U C
APYTUMH IaThopMaMu, MpU MOMOIIM TaKKX TexHosorui kak Bluetooth u apyrux. OxHoil U3 Takux riat-
dopm sasiercss Arduino. Ha ocHoBe nanHOU 1uiaTdopMbl MOTYyT 0a3MpoOBaThCS MPOrPaMMHO-aIapaTHbIC
KOMILJICKCBI.

PaspabateiBaeMblii MPOEKT MpeacTaBisier coboit mpuioxkenne va OC Android st mpoBeaeHUs! BUK-
TopuHBI «CBOS UTpay, HANIMCaHHOE Ha S3bIKE Java.

Jnst co3nanust uarepdeiica mis OC Android u ero mporpaMmupoBatnue Obiia ucroib3oBana IDE An-
droid Studio, a 1y mporpaMMUpOBaHUsI anmapaTHOW YacTH ObLIa UCTOIb30BaHa oaHonmEnnast IDE Arduino.

Android Studio [3] — unrerpupoBannas cpena paspadorku (IDE) mis paboTsi ¢ mardopmoii Android,
aHoHcupoBaHHas 16 mas 2013 roxa Ha koHpepenumnu Google 1/0.

[IporpaMMHasi cocTaBisIFOIasl amnmmapaTHONW YacTH MPOEKTa COCTOMT W3 CBOOOAHON MPOTpPaMMHOIN
obonouku (IDE) mns Hanmucanus Koaa mporpaMM, UX KOMIIIISAIIUN U IIPOTPaMMHUPOBAHUS anmapaTypsl. All-
napaTHasl 4acTh MPEACTaBIseT co00i HabOp CMOHTHUPOBAHHBIX TIEYATHBIX IUIAT, MPOJAIOMINXCS KaK OQHIIH-
JIbHBIM MPOU3BOIUTEIIEM, TaK U CTOPOHHUMH MIPOU3BOAUTEISMHU.

MukpokoHTposuteps! A1 Arduino OTAMYAOTCA HAIMYMEM IPEIBApUTEIbHO BCTPOESHHOI'O B HUX 3a-
rpy3unka. C MOMOIIBIO 3TOTO 3arpy34rKa T0JIb30BaTelb 3arpy’KaeT CBOIO MPOrpaMMy B MUKPOKOHTPOJLIED
0e3 HCIONB30BaHUSl CTAHJAPTHBIX OT/ENBHBIX ammapaTHBIX MPOrPaMMaTOPOB. 3arpy3udK COEIUHSETCS C
KomIbloTepoM uepe3 unrepdeiic USB (ecnu oH ecTh Ha IuiaTe) WM C TIOMOIIBIO OTAEIBHOrO MEePEXOIHUKA
UART-USB. Ilognepxka 3arpy3unka BctpoeHa B Arduino IDE v BEITOTHSAETCS B OJIUH IEITYOK MBIIITH.

Kak pabGoTaer mporpamMma: mocjie 3amycka ImporpamMmbl BeIyliui (OH K€ TOJIb30BaTelb), BHIOUpPACT
9KCcII0 KOMaHz (ABe, TpH, win uetsipe). Haxxumaer knonky «HauaTts urpy». OTKpbIBaeTcs clienyrolee OKHO,
KOTOpOE SIBJISIETCS. OCHOBHBIM OKHOM Hrpbl. [lanee, Beaymmumii BeIOUpaet 1eny Bormpoca ot 10 go 50 oukoB ¢
maroM 10. Y4acTHUKHM UTpbl HAKUMAIOT KHOTIKY M JIal0T OTBET Ha Bompoc. Eciin oTBeT MpaBUIIbHBIN, TO Be-
JOyHIMH HaKUMaeT KHOIKY «IUTIOCY», €CIIH HeNpaBWIbHBIN, TO Ha «MHHYC». K cu€ry urpoka nmpubapmisercs
WA OTHUMAETCS TO KOJMYECTBO OYKOB, KOTOpOe BbIOpai Beaymuid. CYér MOXeT yXoaAuTh B MUHYC. Bexy-
MK MOJKET B Mpoliecce UTPhl HaXaTh Ha KHONKY «HoBast urpay, u Toraa BepHETCS HauaJbHOE OKHO WTPBHI.
3aBepiaeTcst Urpa Mo HAXKATHIO KHOMKU «3aKOHYUTH UTPY».

Bo Bpemst paGoThI MpOrpaMMel, KOT/a yKe yCTaHOBJIeHa CBsi3b ¢ Arduino, oTcieKnuBaeTCsl HaKaTHe Ha
kHonky u o Bluetooth nepenaérest B mpuoskenue Ha Android eé momep. IToka B uHTEpdeiice He MPOU30ii-
NET B3aUMOJICHCTBUE C aKTHBUPOBABIIMMHUCS KHOIKAMH («ILTIOCY WIIM «MHUHYCY), IPHJIOKEHUE HE 00pabda-
TBIBACT HOBBIC CHTHAJbBI 0T Arduino.
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10 3AKOHYUTb UTPY HOBASl UIT'PA

Puc. 1. game_activity.xml

OcHoBHoOI1 nHTepdetic npunokenns (puc. 1). B HavamsHOM BHe BCe KHOMKH U BCE TEKCTOBBIE TTOJIS
3a0JIOKUPOBAHBI, TIOKA HE MOCTYITUT COOTBETCTBYIOMIMI curHai. [Ipu moctyruienun curnana mo Bluetooth ot
Arduino Ha unTepdeiice aKTUBHPYIOTCS KHOTIKH M TEKCTOBOE TOJIE Uil MIMEHH MI'POKA, €CJIM OHO HE ObLIO
3aIl0JTHEHO PaHee, eCIM Y)Ke 3aIl0JIHEHO, TOTIa aKTUBUPYIOTCS TOJIbKO KHONKH (puc. 2). Iloka He Oyzer Ha-
’Kara OJlHa U3 aKTHBUPOBABILIUXCS KHOTOK, CUT'HAJ O Ha)KaTUH JPyroll KHOIKY He OyneT oopaboTraH.

11:42 9 02KB/e} B A Ll 46. G 1B2109 DOKE/e £ il 46 (G

Svoyalgra

] --

Svoyalgra

] --

’ --

10 3AKOHYMTb UrPY HOBAA UrPA 10 3AKOHYUTb UIPY HOBASA MIPA

Puc. 2. UuTepdeiic mociie HaXKATHSA KHOMKHU YYaCTHHKA € YKe BBeIEHHBIM HMeHeM U 0e3

Ha UML nuarpamme (puc. 3) nokasad (yHKIIMOHAJ MPHIIOKEHHUS, KaK pealn30BaHHbIe QYHKIIUHU, TaK
1 (yHKINHU, KOTOpBIe OYAyT peain30Banbl B OyaymeMm. [Ipu Hayane paOboThl BeAyIIU BBIOMpAET KOIHYECT-
BO WIPAIOLINX, 3aTeM, IO KEJAHWIO BEOYLIEro, MPOUCXOAUT HAayalo WIPHl U HOAKIIOYEHHE TeledoHa K
Arduino no Bluetooth. Ha nanHoM 3Tane Beaymuii MoxeT BBIOMpATh IICHY BOMPOCa B JIFOOOH MTPOMEKYTOK
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BPEMEHHU U OIPE/IeNIATh MIMEHA UTPAIOIINX, €CIIM OHM emé He OblM BBIOpaHbl. ECTh BO3MOKHOCTE 3aBepiiie-
HUS UTPbI ¥ U3MEHEHUsI KOoJMuecTBa 0ajioB yyacTHUKA. CO CTOPOHBI yUaCTHUKA €CTh TOJIBKO BO3MOXKHOCTh
Ha)KaTHsl Ha KHOTKY, PH KOTOpoM OT Arduino oTnpasisieTcs curaai teaedony npu nomomuru Bluetooth.
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Puc. 3. Use Case amarpamMmma npuJio;KeHust
Jluteparypa
1. TloGemutenn TOD®U-2015 [DnexTpoHHBIH pecypcl. Pexum JIOCTYyIa:

https://tefitv.ru/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-
%D0%A2%D0%ADY%D0%A4%D0%98-2015/ (nara obpamenus 6.09.2019).

2. Tlobenuremu TOOU-2017 [DnexTpoHHBIH pecypcl. Pexum JIOCTYyIa:
http://www.proficinema.ru/mainnews/awards/detail.php?1D=229760 (nara obpamienus 6.09.2019).

3. Meet Android Studio [mnextponnsiit pecypc]. Pexxum moctyma: https://developer.android.com/studio/intro
(mata obpamenus: 6.09.2019).
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2. Canxm-Ilemepoype, Canxm-Ilemepbypeckuti 2ocyoapcmeentblil
anekmpomextHuueckuil ynusepcumem «JITH» z

OIHEHMBAHUE KAYECTBA ITPOI'PAMMHBIX
MNPOJYKTOB C NO3UIIMHA TEOPUU
JNHAMHNYECKHUX CUCTEM

AnHoTanusa. [Ipennaraercs moaxoj OLIEHMBaHMA KadecTBa MporpamMMHbIXx nponykroB (IIII) u ammapaTHbIX
CPEJCTB, B OCHOBY KOTOPOT'O IOJIOXKEHA TEOpHsl AMHAMHUUEcKuX cucteM. [loka3zaHo, 9TO mpOrpaMMsl, Ko-
TOpBIE pa3paboTaHbl C TOMOLIBIO AITOPUTMUYECKHX SI3BIKOB ITPOrPAMMHUPOBAHHUS, MOXKHO PACCMaTPUBATh
KaK JIMHAMHYECKHE CUCTEMbI. B TakoM ciydae MOXHO NMPOBECTH OLICHUBaHUE WH()OPMALMOHHOH SHTPO-
UM U (QpPaKTaJbHOW pPa3MEPHOCTH TPACKTOPUHM B (Da30BOM MPOCTPAHCTBE MEPEMEHHBIX MPOrPaMMBI.
@paxranbHas pa3sMEpPHOCTh M 3HTPOIUS MOTYT PacCMaTpUBATHCS KaK MOKa3aTeNM KAauyecTBa, KaK MEpHI
cnoxkuoctu IIII. B ciydae, korga mo ogHOMY aurOpUTMY HAlMCAHO HECKONBKO IPOTPaMM, TO, MOXKHO
OTIPEJETNTh MX MH(OPMALMOHHBIE SHTPOIHNH U (ppaKTanbHbIC Pa3MEPHOCTH U MOCTE ITOTO UX (Iporpam-
MBI) MO’KHO CPaBHUBATh MEXAY COOOH M ONPENesITh Kakash U3 HUX CIOKHEE. DTOT HOAXOI MOXKHO JIETKO
pacIpoCTpaHUTh KaK Ha OLICHUBAHKUE Ka4eCTBa MPOTPAMMHBIX /WM alllapaTHBIX CPEACTB, TaK U SI3BIKOB
MIPOTPaMMHPOBAHUS U IPYTUX CPEICTB IPOIPaMMHOTO 00ECTICUEHUS.

KnioueBble ciioBa: nmporpaMMHBIA NPOJIYKT, Ka4eCTBO, JUHAMHYECKasl cucTeMa, (pakTaibHas pa3MepHOCTb,
nH(popMaMOHHAsI SHTPOITHSL.

B nocnennee Bpemst cromMocTh mporpammHoro odecriederns (I10) 3HaunTENbHO OOIBIIE CTOMMOCTH
BBEIYHCIIUTEIHHBIX CUCTEM (KOMITBbIOTEPOB). TpeboBanus Kk kauecTBY 11O Takke BO3pacTaloT U MpeAIaratoTcs
pa3aUuYHbIC TIOJXO/AbI KakK JUIsl OLICHUBAHUsA, TaK U, 0COOCHHO, /i obecrnieueHus kayectBa [10. Oanako, ka-
gecTBO 110 Hepa3phIBHO CBSI3aHO C KAUeCTBOM aIlllapaTHBIX cpeAcTB. [loaTomMy mpespraraeTcst moaxoa Ha Oc-
HOBE TEOPHH JTWHAMHYECKHAX CHCTEM, KOTOPBIA IO3BOJIAT CBA3AaTh KA4eCTBO aNIlapaTHBIX W MPOTPaAMMHBIX
CPEICTB ¢ KAUYECTBOM SI3bIKOB IMPOrPAMMHUPOBAHUS U IPYTUX CPEACTB MATEMATUIECKOI0 00ECIICUeHUsI.

JAuHamMnyeckue CHCTEMBI.

CyTh anropuTMHUYECKOr0 MPOTPAMMHPOBAHHS, K KOTOPOMY MOYKHO OTHECTH SI3BIKH IIPOTPaMMHPOBa-
uHust @oprpan, Kobdom, I1JI/1, Anromn, [lackans, Cu, Ama u Jpyrue, MOKHO CBECTH K JIBYM OCHOBHBEIM HC-
MOJIH3yEeMBIM TIOHSITHSIM: OINEepaTop MpUCBaWBaHUS W Tepenada ympasienus [1]. [Ipeamonoxum, 94To mpo-
rpaMMa HalMcaHa Ha KaKOM-JIM0O aJIrOPUTMHUYCSCKOM SI3bIKE M BBIYUCIICHUS OCYIICCTBISIOTCS Ha KOHCYHOM
MOAMHOKEeCTBEe M NEeUCTBUTENBHBIX YHUCEIN, KOJIMYECTBO 3JIEMEHTOB KOTOporo paBHo MM. MHuoxectBo M
npoHymepyeM ot 1 1o MM B nopsake Bo3pacTtanus yuceln. [lycTb HOMep IEHCTBUTEIHHOIO YHCTa X PaBeH
Nx, ecnu x npuHamaexxutT M. Bo3aMOXHBI cily4yan, KOrja mporpaMmma COJEP:KUT, JIM0O OJHY NMEPEMEHHYIO,
b0 HECKONBKO. PaccMoTpuM cHauama GoJiee mpocToi ciaydaid, Koraa mporpaMmma CoAepKHUT OJIHY JTeHCTBH-
TEIbHYIO IEpeMEHHYI0. B 3TOM ciyuae oneparop npucBauBanus A, NEHCTBYET U3 MHOKECTBAa M B MHOXKECT-
BO M ciieAyroumm oopazom

A x1—>x2,
T. €. IEPEBOJINT ACHCTBUTENIbEHOE Ynciio X1 B AelCTBUTENBHOE YHCIIO X2, Tae 06a urcna x1 u x2 mpuHaie-
Kat M.
MOXHO paccMOTpeTh pa30MeHHE Ha KJIAcChl DKBUBAJICHTHOCTH MHOXKECTBA BCEX OINEPAaTOPOB TPH-
cBanBaHM {A;}, KOTOpBIC 3aI1aHBl HA MHOXKECTBE M, TI0 CcleAyomeMy npu3HaKy. /[Ba oneparopa
Ax:x1—>x2u Ay:yl —»y?2
MpUHAIeKAT oaHOMY Kiaccy, ecir Nx2—Nx1 pasHo Ny2—-Ny1 mo moayiio MM, t.e.
Nx2—Nx1=Ny2-Ny1 (mod MM).
O4eBUAHO, YTO YHUCIIO KIaccoB paBHO MM.

O603HaunM NM MakcuMmanbHOE YMCIIO0, KOTOPOE UCIONIB3YETCsl HA KOMITBIOTEpE, Ha KOTOpOM paboTta-

em. O603Hauum (M, o, 1) TPOCTPAHCTBO C MEPOH, riae M — MHOKECTBO JACHCTBUTEIBHBIX YHCEN, KOTOPHIC
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HCIIONB3YIOTCS Ha HamreM kommbioTepe, T.e. M={-NM, ..., 0, ... , NM), o ectp o -anrebpa Bcex IMOIAMHO-
KECTB MHOXKeCTBa M, u — Mepa HopMupoBaHHas Ha M, T.e. ¢(M) =1 u Bce aneMeHThl M paBHOBEPOSATHBI.

Paccmotpu nukimmgeckyro monctaHoBKy 7 Ha mHOXecTBe M. Torma, cormacuo [2], T sBisieTcs spro-
JIMYECKUM, HE IepeMEeINBAONINM IpeoOpa3oBaHueM U IUKINIECcKast MOICTaHOBKa 7 TIOPOXKIAeT OJHOIapa-
METpHUECKYI0 TPYIITy aBToMopdusMoB {7'} mpocTpancTsa ¢ Mepoit (M, o, 1) , T.e. HOPOXKIAET JUHAMUYE-

CKYIO CHCTeMy Ha mpocTpancTtBe ¢ mepoir (M, o, u) Taxum oOpa3zom, oTclo/la CIEAYET, YTO MHOKECTBO

OIIepaTopoOB NpUCBaMBaHus {A4;} Ha MHOXecTBe M JommycKaeT pa30OHMeHNE Ha KIIACChl SKBUBAJICHTHOCTH, HA
KOTOPBIX MOYKHO OIPEIEIUTh IPYIIIOBYIO CTPYKTYPY, T.€. OJHONAPAMETPHUYECKYIO TPYIITYy aBTOMOP(U3MOB,
T.€. TMHAMHYECKYIO CHCTEMY (IPTOAMUYECKYIO, HO HE TIepeMeInBaonyo) [2, 3].

B Gonee crnoxHOM citydae, Korja KonudecTBo N mepeMeHHBIX B MPOrpaMMe HECKOIBKO, TO MPEIbITy-
ee YTBEPKICHHE MOXKET ObITh COPMYITHMPOBAHO CIEAYHOIIUM 0Opa3oM. B ciyuae, korma komudectBo N
MIEPEMEHHBIX B IPOrpaMMe HECKOJIBKO, TO MHOXKECTBO OIEPAaTOPOB MPUCBAUBAHUS, 3aIaHHBIX HA MHOKECTBE
M x...x M (mpsimoe miponsBenieHre N 3JI€MEHTOB), MOMyCKaeT pa30MeHne Ha KiacChl SKBHBaJIEHTHOCTH. Ha
ATHUX KJIACCAaX, TAK XK€ KaK U B CJIydae OJTHOM MMEPEMEHHOM, MOKHO ONPECIIUTh JUHAMUYCCKYIO CUCTEMY, KO-
Topas 3amaéTcs KaK MpsSMOe MPOU3BEACHUE TUHAMHUYECKUX CHCTEM, TPUUEM, KaxJas U3 HUX JCHCTBYEeT Ha
npoctpancTBe ¢ Mmepoit (M, o, 1) . Kak u B cimyyae oHOM nepeMeHHOM, MOJydeHHasi AJMHAMUYECKas CUCTe-

Ma dproauueckas, Ho He mepeMentuBaromas [2, 3].

W3 mpeapinymux yTBEp:KACHHH MOKHO IMOJTYYUTb, C YYETOM TOTO, YTO MPOrpaMMa paccMaTpUBAETCS
Kak T0CJIeJOBATEILHOCTD ONIEPaTOPOB MPHCBANBAHUS M yIIpaBiIeHH [ 1], claeayromue ciencTBusl.

1. KaxxnoMy mporoHy MpOrpaMMBbl COTIOCTABIISIETCS €IUHCTBEHHBIN aBTOMOP(U3M MPOCTPAHCTBA C
mepoit (M, o, 1) .

2. Kaxxgomy aBToMop¢usMy mpoctpancTsa ¢ mepoir (M, o, i) comocraBiseTcs He Ooiee 4eM CUET-

HO€ YUCJIO MPOTOHOB IIPOrPaMMBI.

W3 BbIIIE U3T0KEHHOTO MOXHO CHENATh BBIBOJ, YTO MPOTPaMMbl, HAIIUCAHHBIE HA aITOPUTMUYECKUX
SI3BIKAX, MOTYT PACCMAaTPUBAThCA KaK JUHAMUYECKUE CHUCTEMBI U, CIECAOBATENIbHO, ISl aHAJIN3a U UCCIEH0-
BaHus [1I] MOKHO HCONB30BaTh PE3YIBTATH U METOAbI TECOPUU JUHAMUUECKUX CUCTEM.

[IpuMeHeHus: TeopUn TUHAMUYECKUX CHCTEM MPU MPOrpaMMHPOBAHUU HA AJITOPUTMUYECKUX SI3BIKAX
JOMYCKA€eT, B YaCTHOCTH, MPOBOJUTH TECTHUPOBaHUE nporpamm. IIpu aHanu3e nporpamm, paccMaTpUBAEMBbIX
KaK JUHAMUYECKHUE CUCTEMbI, MOXKHO MPUMEHATh METOAbI CIIEKTPAILHOTO aHajdu3a. B 4acTHOCTH, KaXAOMY
MPOTOHY MPOrpaMMbl MOXHO COIOCTABUThH TpackTopHio B N-MepHOM (a30BOM MPOCTPAHCTBE HMEPEMEHHBIX,
KCIONBb3YyEMBIX B Mporpamme. MeTollbl CIEKTPAIbHOIO aHadu3a MO3BOJISIOT BBIABUTH KaK MEPUOJUYECKUE,
KBa3UNepUOINYECKHe, TaK H XaOTHYECKUE U WHBIE XapaKTepUCTUKU TpaekTopuu B N-MepHOM (ha30BOM TIpo-
CTpaHCTBE NepeMeHHbIX. [Ipu aHamu3e TpaekTopHit B pa30BOM MPOCTPAHCTBE MOKHO HMCITIOJB30BaTh MOIXO0-
ITbI, OCHOBBIBAIOIINECS HA MOHITHU (PpaKTaIbHON Pa3MEpHOCTH, B YACTHOCTH, MOKHO PAacCMOTPETh EMKOCT-
HYI0, IOTOYEYHYI0, KOPPEIAIMOHAYIO M HH()OPMAIIMOHHYIO (hpaKTaIbHBIE pa3MepHOCTH [3, 4].

JHTponuUs u (ppaKkTadbHbIe PA3BMEPHOCTH.

PaccMoTpuM moKpbITHE AUCKPETHON TpackTopru B N-MepHOM mpocTpaHcTBe N-MEpHBIMH KyOUKaMH,
pebpo koTopeIX paBHO & . OnpenenseM uncio N; Touek B Kaxoi U3 N, sigeek MOKPHITHA U TOTAa BEPOAT-
HOCTH OOHAPY)KUTH TOUKY B i-0i stueiike

A=l
No
rae No — amcio Todek Ha Tpaekropun, Ng # N, 1 cymma P; o Bcem i paBHa 1.
HudopmaiinoHHas SHTPOIHUS ONPEASIAeTCS Kak

N
I(e)=-2_R logz R,
i=1
npuuém | (&) usmepsercs B Gutax, a MHGOPMALMOHHAS PA3MEPHOCTh

d=lim &
+30 109z (17 £)
€CIIU MPEJEIl CYIECTBYET.

@paxTanbHble pa3MEpPHOCTH M MH(OPMAIIMOHHAS SHTPOIHUS MOXHO PacCMaTpHBaTh Kak IOKa3aTelH
kadectBa [1I1, B yacTHOCTH, (PpaKkTAIBLHYIO pa3MEPHOCTh MOXHO pacCMaTpHBaTh KaK CTENEHb CIOKHOCTH
[1IT B TOM cMBICTIE, UTO YEM Pa3MEPHOCTH OOJIblIe, TeM cloXxHee mporpamma [3, 4, 5]. OTHouleHne nopsaaka
(Compie (>), MeHblIE (<)) MOKHO ONPEAEIUTH HA MHOXKECTBE BCEX MPOrpaMM C MOMOILBIO (hpPaKTaIbHOM
pasmepHocTH. Eciiu B HaleM pactiopsbkKeHUH UMEroTcst iporpaMmbl A 1 B, To cunraem, uto A<B B ciyuae,
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Korja (pakrajabHas pasMEpHOCTb A MeHblle (pakTaibHON pasMepHocTH B. Hcmonb3ys Takod moaxon
MO’KHO OCYILECTBUTh KJIacCU(UKAILMIO MPOrpaMM, HalpuUMep, K OIHOMY KJIacCy OTHECTH INPOrpaMMbl C
(dpakTanbHO pazMepHOcThIo 0T 0 110 1, K Ipyromy — ot 1 10 2, a kK TpeTbeMy — OT 2 710 3 U T.1I.

WudopmanmonHast SHTpONus, KOTOpasi u3MepsieTcst B OUTax, TOXKE MOXKET PacCMaTpUBATHCS Kak Mepa
CJIO’KHOCTH Mporpamm. Beraucienust ppakTaabHbIX pa3sMEPHOCTEH U SHTPOIIUH, MOKHO IIPOBOIUTH OO0 HA
aTTpakTopax (TMpeaenbHBIX MHOXKECTBAaX B (ha30BOM MPOCTPAHCTBE), MO0, B CIIydae HEHUCIIOIH30BAHUS TIpe-
JeNbHBIX MHOYKECTB, Ha 00pabOTKe ITOCTATOYHO JUTMHHOW KOHKPETHOH BPEMEHHOW peaju3aluy Uccierye-
MoO¥ TiporpaMmsl [2, 3, 4].

B cimyuae, xorna Ha OCHOBE OJHOI'O M TOTO XK€ @JITOPUTMa HAlMCaHbl JBE Pa3HbIe MPOIPaMMBbI, TO
MO>KHO 3TH MPOTpaMMbI CPaBHUBATh MEXIY cO00# MmyTeM ompenaeneHus ux (GpakTalbHBIX pa3MEpHOCTEH U
sHTponHi. Takol MOAX0/ MO3BOJISET ONPEACISITh Kakasi U3 ABYX MPOTPaMM, pealln3yOINX aIrOpUTM Ooliee
cnoxHas ((ppakrampHas pa3MepHOCTE Ooubie). OTCI0a MOXKHO CENIaTh BBIBOJ, YTO (PpaKTAIBHBIE pa3Mep-
HOCTH U HTPOIHHU MOKHO paccMaTpUBaTh Kak Mmoka3arenu kadectsa [111.

WudopmanmonHast 3aTponus /E MOXET paccMaTpUBATHCSI KK Mepa KOJIMYECTBA CIIy4aliHOCTH B JKC-
TIEpUMEHTE, KOTOPBIA TpencTaBiseT coO0i OMHOKPATHBIA IPOTOH MPOTPaMMBI, M HA3bIBAETCS IHTPOIHCH
3TOro skcnepumenta. Mudopmanmonnas sutponus /E n3MepseT Tak K€ KOJINYECTBO HEONPENENEHHOCTH,
coJiep>Kallelicsl B 9TOM SKCIEPUMEHTE, T. €. KOJHMYECTBO HEONPEAEIEHHOCTH 10 TIPOTOHA MIPOTPaMMBl OTHO-
CUTENFHO TOTO, KaKOB OyZeT e€ pe3ynbrar [2, 3, 4].

Ipu onenuBannu (pakTanbHbIX pazmepHocTel d HyxHO Opath mpeaen npu No cTpemsimemest Kk Oec-
KOHEUHOCTH U & cTpemsmiemMcs K Hymo. [Tockonbky Ny B mporpammax oObIYHO KOHEYHAsI BEIUYHHA, TO HC-
nosp30Banue d MOXKET MPUBECTH K HETOYHOCTSM, eciau N HenoctaTouHo Benuko. Ilpu pacdérax HyKHO
Opatp nocratouHo Oonbiime N (JTydine HecKonbKo Thicsid U Oonee). CoriacHo pacu€raM, HHPOPMAOHHAS
suTponus |E Gonee cTrabuibHa PU HE3HAYUTEIHHOM BapbUPOBAHWU BXOAHBIX MAapaMETPOB, YeM (paKTallb-
HbIe pa3MepHOCTU. TakuM oOpa3oM, mpu HeOOIbIKX 3HaYeHHsIX Ny ncrons3oBaHue [E Oomee KelnaTelbHO,
yem 0. B ciyuae, korma 00acTh U3MEHEHHUSI BXOIHBIX MApaMETPOB MPOrPaMMbl M3BECTHA, TO MOXKHO Clie-
JaTh CIy4YaifHBIM 00pa3oM BHIOOPKY MapaMeTpoB M3 STOH 00JIaCTH U B3STh cpefHee 3HaueHue /E mo obinactu
W3MEHEHUs mapaMeTpoB. Takum 00pa3oM, MOXKHO MOMYUIHUTh CpeiHee 3HaueHue |E B HeKoTopoi obnacTtu.

Pacuérpl 1 ux o0Cy:KaeHHE.

Pacuérpl ObUTH TIPOBEJECHBI [T aITOPUTMA PEIICHUsSI CUCTEMBI 71 alreOpanuecKuX ypaBHEHUH METO-
nom ["aycca, re N Opanu paBabM 2 U 3 [6]. B ciaydae cuctemsl IByX JMHEWHBIX YpaBHEHHHA

al x+bl y=c1,
a2 x+b2 y=c2,
B 22-MepHOM (ha30BOM MPOCTPAHCTBE NMEPEMEHHBIX IPOTPaMMBI UMeeM 22 NeCTBUTENBHBIX MEPEMEHHBIX U
74 Ttouku. Yucno Touek B (a30BOM MPOCTPAHCTBE PaBHO 74, UTO HEBEIMKO, HOITOMY JIy4Ile HCIIOJIb30BaTh
uHpopmannonnyo suTponuio |E, Benmnunna kotopoii paBua 5 6ut mpu al=2, a2=1, bl=1, b2=-2, c1=9,
€2=-2. B ciryuae, Korjia 3Ha4eHHs1 BXOJHBIX TapaMeTPOB MHbIE, TIoydaeM 3HaueHus |E pasueie 4-5 out. [o
AHAJIOTHHU JJIsl CUCTEMBI TPEX YpaBHEHUH
al x+bl y+cl=d1,
a2 x+b2 y+c2=d2,
a3 x+b3 y+c3=d3,
B 39-MepHOM (pa30BOM MPOCTPAHCTBE MMEEM KOJMUYECTBO MEPEMEHHBIX B MporpaMMme pasHoe 39, a Konnde-
ctBo Touek 192. [Toaromy onenka |E cocraBuia 7 OUT mpH 3HAYEHUSX BXOJHBIX KOI(P(OUIIMEHTOB PaBHBIX
al=7, a2=6, a3=8, b1=6, b2=3, b3=6, c1=8, ¢2=7, c3=7, d1=14, d2=3, d3=12. Ilpu apyrux 3Ha4eHUAX KO-
a¢durmeHToB nonyyaem 3HaueHus |E paBHbie 6—7 Out. W3 mpensiaymero ciemyer, 9To WH()OpMaIMOHHAS
sHTpOonus /E Ui CHCTEMBI IBYX alNreOpandecKux ypaBHEHHH MEHBLIE, YeM JUIsl CHCTEMBI TPEX ypaBHEHUH U,
clleZIoBaTeIbHO, BTOpas MporpaMMa CIoKHee, YeM TepBast.

3aKJII0YeHNEe 0 BO3MOKHOCTSIX (CJIOKHOCTH) BBIYUCIHUTEIBHOM CHCTEMBI (KOMIBIOTEPA) MOXKHO CIe-
JIaTh 1O HECKOJIbKUM IMPOTrOHAM HPOrpaMMbl U ONIPEAETUTh BaXKHBIN MOKa3aTeNlb KAUeCTBA BBIYUCIUTEILHON
CHUCTEMBI (anmapaTHoro o0ecTedeHus) ¢ TOUKH 3PEHHsI YUCTOTO MporpamMmmupoBanus. Paccmorpum R — MHO-
JKECTBO BCEX JICWCTBUTEIBHBIX YHCEN M aTOPUTM, PEal30BaHHbBIN HA JIBYX Pa3HbIX BHIYHCIUTEILHBIX CHC-
temax Cl u C2 B Buze nporpamm PR1 u PR2 cooTBeTCTBEHHO, P — KOJTMYECTBO pa3HBIX IEPEMEHHBIX B IPO-

rpammax 1 RP =RxRx..xR (IpsiMoe npousseaeHue P coMHoxkureneit). B atom cmydae nporpammbr PR1
u PR2 MoryT OBITH pacCCMOTPEHBI, KaK OTOOPaKEHUS

PR1: R”—R"u PR2: R* - R".
Ecmm M — MHOXecCTBO AEWCTBUTENBHBIX YHCEN, UCIOJIB3YeMbIX Ha 00€HX BBIYMCIUTENBHBIX CHCTEMaxX U
MOIITHOCTh 3TOTO MHOKECTBa paBHa N, TO MOXKHO PaccCMOTPETh MPOCTPaHCTBO ¢ Mepoit (M, o, i), Tne M —
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MHOECTBO, JJIEMEHTAMH KOTOPOTO SIBIISIOTCS ACHCTBUTEIILHBIC YHCIIA, UCTIONIb3yeMbIe HA BBIYUCIUTEILHBIX
cucremax, .. M={-NM, ... |0,... ,NM), o ectb o -anrebpa Bcex MOAMHOXECTB MHOKECTBA M, u — Mepa

HopMmupoBaHHas Ha M, T.e. #(M)=1 u Bce TOUKH MHOKeCTBAa M PaBHOBEPOSITHBI.

MmuosxectBo M M0oxHO TipeoOpa3oBarth cieqyomuM oopa3oM. JleiCTBUTENBHYIO OCh COXXMEM 10 BHI-
MYKJIOH 00OJIOUKM MHOXKECTBA, KOTOPOE BKIIOYAET B ce0sI MHOXKECTBO M U TOUKY A, NMPUUEM pacCTOSIHHUE
MEX]y TOUYKOH A ¥ MHOXKECTBOM M paBHAETCSI MUHUMAJIbHOMY JEHCTBUTEILHOMY YHCITY, HCIIOJIb3yEMOMY B
BBIYHCIINTEIBHBIX cucTeMax. O6o3Haunm M obbeaunenue M i Touku A. PaccMOTpUM 0TOGpaxeHue

PR:M—>M
W pacIIUPEeHHs 3TOTO OTOOpasKeHHS
il:M >Rui2zR->M,

rae oToOpaxkeHue i1 ompenensiercst mporpaMmoii, a i2 aeiictByer cienyromum odpazomM. Eciu ero obpas co-
JEePKUTCSI B MHOXeCTBE M, TO 0TOOpakeHHe OCTa&TCsl HEU3MEHHBIM, a €ClIM BHE MHOXecTBa M, To oTo0Opa-
’KaeTcs B TOUKy 4. B utore, BMecTo otobpaxenus u3 M B M paccmaTpusaetcst otoGpakenue u3 M™ B M.
MOXHO paccMOTPETh TOCIIEA0BATEIBHOCTH OTOOpasKeHHI _

PR1 (M), PR1 (PR1 (M)),..., PRU(M), ...,

PR2 (M), PR2 (PR2 (M)),..., PR2Z(M), ...,

M3 KOTOPBIX BUAHO, YTO ITOCJIC KaXXI0I'0 BI)IIHerI/IBe)Z[éHHOFO OTO6pa)KCHI/ISI KOJIMYECTBO OCTABIIMXCS TOUYCK

HE BO3DACTAET, T.C. ECITH PACCMOTPETh TaKyIo Mepy 4, 4to 4 (M) =1, To
# (PR{M™) = 4" (PRI (M)
s Beex i>0, j=1, 2.
[Tockosabpky MHOXKECTBO M KOHEUHOE, TO HailyTes Takue yrcia j1 u j2, uto

* 'l * * 1 * e .
pd=p (PREMM) = (PRI (M7)) jums jj>j1,
* 2 * * 11 * e .
p2=p (PRIS(M") = (PRY(M")) s jj>j2,
Yucna j1, j2 u gl, @2 MOXHO pacCMaTpuBaTh KaK XapaKTEPUCTUKH BBIYHUCIUTEIBHBIX cucTeM Cl u

C2, a He TONBKO KaK XapaKTepUCTUKU aJrOpUTMa W/HIIH IIPOTPaMMBl (aJITOPUTM U IPOrPaMMbI OAHHAKOBBIE).
Pasnnuns mexay yucnamu j1 u j2 w/uin gl U g2 MOXKHO OOBSCHHTH TEM, B YaCTHOCTH, YTO Pa3psIHbIC

CEeTKH U MaKCHUMAaJIbHBIC IEHCTBUTEIBHBIC YHCIIa B BEIYMCIUTEILHBIX CHCTEMaX HE SBIISIIOTCS OJMHAKOBBEIMH.
I[J'IH OIICHKH 4YHCECI yl u ,uZ TpG6YIOTC$I OoJIbIIIHE 3aTpaTbl MAIIMHHOTO BPEMCHU U IIO3TOMY pCaJibHas UX

OlICHKA 3aTpyAHUTENbHA. UnciieHHbIe 3Ha4YeHUs j1 ¥ J2 OLEHUTH Jierde, MOCKOJIbKY HMPOrpaMMbl OJMHAKO-
BBIC U, B CITy4ae BbIOOpa OJMHAKOBBIX BXOAHBIX JAHHBIX, MOXKHO TOIY4uTh 1 u j2. Takum oOpa3oM, U3 npe-
ABIIYIIET0 MOXKHO CJIeaTh BBIBOM, 4TO j1, j2 w/mnn w1, ©2 MOXHO pacCMaTpHBaTh Kak IMOKa3aTeln Kade-

CTBa armapaTHOro 00SCICUEHHUS C TOUYKH 3PCHUS YUCTOTO POTrpaMMHUpOBaHus (IIpOrpaMMbl U BXOJIHbBIC JTaH-
HbIe onuHaKkoBbie). Ecan 41> 42 (unm j1>j2), To 3T0 03HAYAET, YTO BO3MOMKHOCTH (CI0KHOCTD) BEIYMCIIM-

TenbHOM cucteMbl C1 Gombire yem C2.

PaccmartpuBanace, kak mpuMep, mporpaMMa BEIYUCIICHUS KOPHS N-0i CTEIEHN U3 KOMIUIEKCHOTO YHC-
na K [6]. PacdéTel ObIITH IPOBEIEHBI HA IBYX PAa3HBIX BHIYMCIUTENHLHBIX CUCTEMAaX M ITOKa3au, 4To st K=8
JUISL OJTHOW BBIYMCITUTENbHON cucTeMbl j1 paBHO 26 mpu N=3 u 13 npu n=10, a a1 apyroii j2 pasHo 34 u 17
cootBeTcTBeHHO. OTCoAa ciienyeT, 4to j1<j2. T.e. BO3MOXHOCTH (CJIO)KHOCTb) BTOPOW BBIYMCIHTEILHOI
crcTeMbl OOJIbIIE, YEM TICPBOM.

3akaroueHue.

OrneHrBaHMe KauecTBa MPOTPAMMHBIX MPOIYKTOB, OCHOBAaHHOE HA TEOPHM JUHAMHYECKUX CHUCTEM
epcreKTUBHO. VIcX0Is 13 3TOT0 MOAX0/1a, B JAIBHEUITIEM MTPEATIONaraeTcs MpoBECTH paboThl, KOTOPBIC TO-
3BOJIAT CBSI3aTh KAU€CTBO MPOTPAMMHBIX U alIapaTHBIX CPEACTB C KAYECTBOM SI3bIKOB MPOrPaMMUPOBAHUS U
€CTECTBEHHBIX SI3BIKOB. TakuM 00pazom, pa3pabaThIBaeMbIi IMOAXO]] MO3BOJISET CBA3aTh B OJIHO IIEJIOE KaK
npomsBoautens 11 (demoBeka), Tak M CpeACTBA MPOU3BOACTBA (BBIUUCIUTEIBHBIE CUCTEMBI, SI3BIKHA TPO-
rpaMMUpoBaHus U T.7.) U npoaykT Tpyna (I1I1) u Ha ocHOBE 3TOr0 BEIPA0OTATh €NUHBINA MYTh I OO BEKTHUB-
HO¥1 orleHkH kadectsa [1I1 B mporiecce ero pa3paboTKX M IKCILTyaTaI|H.

Jlurepatrypa

1. Bames M.K., Kpyrimsakos C.B., IOpuenko A.A. ®yHKIMOHANbHOE TporpaMMupoBanne. M.: 3HaHue. —
1989. - 56 c.
2. Kopuogensa N.I1., Cunaii S1.I'., @omun C.B. Oproandeckas teopusi. M.: Hayka. — 1980. — 462 c.

151



3.  Bopo6ses B.N., Konbuisiios A.B., ITanpuys B.I1., FOcymos P.M. MeToabsl 1 MOJEIIH OIICHUBAHUS KauyeCTBa
nporpammuoro odecneuerus. CI16.: JITHTII. — 1992, — 34 c.

4., KombubioB A.B. O6 omenke kadecTBa porpamMmmHoro obdecniedenus // Ilpodmembsr nHPpoOpMaTU3auu (Teo-
peTHYecKuii U HaydHO-TIpaKTHIecKkuil )xypHain). 1994, — Bem. 3—4. — C. 46-49.

5. Kommoropos A.H. Anroputm, nHbOpManus, cioxHOcTh. M.: 3nanune. — 1991, — 64 c.

6. Arees M.U., Anmuk B.I1., Mapkos FO.11. bubnmnoreka anroputmoB. M.: CoBerckoe pagmo. — 1976. — 132 c.

YK 004.65
P.C. JIaTbinos
,wazucmpaHm

M.B. CiuBa
Kanouoam neodazocuteckux Hayx, 0oyeHm
2. Huocnesapmoeck, Husicnesapmosckuil 20cyoapcmeentvlll YHUSepcumem

ITPOEKTUPOBAHMS BA3bI JAHHBIX
JJIA TPEANTPUATHUA OBIMECTBEHHOI'O
INUTAHUA

AHHoTanus. B naHHO# cTaThe paccMaTpUBaeTCa NpUMEp NPOSKTHPOBAHUSA 0a3bl NaHHBIX JUIA MPEANPUATUSL
00I1IeCTBEHHOT0 ITUTaHMUs C UcToib3oBaHueM Visual Paradigm.

KaioueBble ciioBa: 0a3za AaHHBIX, OpeanpustTusi oOliecTBeHHoro nuTanus, Visual Paradigm, Entity
Relationship Diagram (ERD).

Hpeanpusitust 00111eCTBEHHOT0 MUTAHUS
Uro Takoe mpeanpusTue odmecTBeHHOro nuranus? [IpennpusTie oOMIeCTBEHHOTO MTUTAHUS — 3TO
oOlllee Ha3BaHWsI OpPraHU3aAIMH, KOTOpas OKa3bIBaeT YCIYTH OOIIECTBEHHOI'O MHTAHHS MOCPEIACTBOM:
MIPOM3BOJCTBA KYJIMHAPHOW NPOLYKINH, €€ peaar3alry U OpraHu3alidl MUTAHUs PAa3IUYHBIX TPYI Ha-
cenernuns. OcHoBHBIE BuAbl npeanpustaii OIl — pecropaH, kade u cronosas. Jlanusie npenmpustus OI1
3aHUMAIOTCS OJHUM JEJIOM — MPOHU3BOJICTBA KYJIWHAPHON MPOAYKIIUH, OTJIMYAIOTCS OHU JIMIIH B accop-
TUMEHTE MPEIJIOKEHHBIX OO C Pa3IMYHON CIOKHOCTBIO MPUTOTOBJICHHUS U HAIUTKOB, W eciau Opartb
CTOJIOBYIO, B OTJIMUYHME OT Kade U pecTopaHa, y JaHHOTO MPEANPHUITUS OTCYTCTBYIOT O(UIIMAHTHI U Oap-
MeHbI [2, 6]. OTHAKO OHU CXOXH, T. K. Y JaHHBIX npeanpustuii OI1 ecTh:
1) Ckuaaackoe momMeunieHne
JlaHHOE OMeIleHHe NPEAHA3HAYEHO ISl NPUEMKH U XpaHEHHUE MTPOAYKTOB, ChIpbs U 1onydao-
PHUKaTOB;
2) 3aroToBOYHBI 1eX
Lex npeanazHaueH g 00paOOTKH HHIPEIUESHTOB U MPOM3BOICTBA 0Ty (HaOpHKaTOB;
3) XoJioaHBI U ropsIYHii Hex
Llex npeaHa3HaveH JUlsl IPOU3BOJICTBA TOTOBBIX OJIFO/ M3 00pabOTaHHBIX MHIPEIUCHTOB U 110-
nyhadpukaTos;
4) TlomeneHue JJisi 00CTYKUBAHUS MOCETHTeEJIEi
JlanHOE TIOMeEIIIeHHe TTPeTHa3HAYCHO ISl 00CTYKUBaHUS TOCTEH (pacIiooxKeHue, IpuéM 3aKa-
3a);
5) AIMHMHHCTpPaTHBHOE MOMeIIeHne
[Tomemnienune npenHa3HavYeHO A YIPABISAIOLIETO EPCOHAA.
Takoe cTpoeHUe MOMENICHUI 00beMHACT JTaHHbIe MpeAnpusIThs. M Ui KOppeKTHOH paboThl mpej-
HPUATHS OOIIECTBEHHOTO IIUTAHUS TPEOYeTCst XOpOLIO CIPOSKTHPOBaHHas 6a3a TaHHBIX [2, 6].
Ba3za nannbIX
B ocHoBe nr0601 nHOOPMAIOHHON CUCTEMBI JISKHAT 0a3a JaHHBIX. baza qaHHBIX — HA0Op JAHHBIX JJIS
WH(OPMAITMOHHBIX CETEH W MOb30BATENeH, XPAHAIIMXCSA B 0COOOM, OPraHM30BaHHOM Buje. Bun xpanenus
JaHHBIX OIPENeNsieTcs 3aJaHHON CTPYKTYpPOH (cxeMoii) 6a3bl JaHHBIX M NpaBuiamu e€ ynpasieHus. Co3na-
HUe 0a3bl JaHHBIX COCTOUT U3 HECKOJIBKHX JTAIOB:
IMepebIii 3Tan onpenenenue TpeObOBaHU (MOIETMPOBAHIE)
HyxHo onpenenutbest ¢ mpeAMETHON 00J1acThio, MHPOPMALUIO O KOTOPOH HY)KHO OyJeT XpaHuTh, U
cneunpUIUpoBaTh BCe TPeOOBaHMSA, KOTOPBIE K HEW OyIyT MPelbsBIsATb. ITO MOTYT OBITh OOBEKTHI pealb-
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HOTO MHpa, UX CBS3M U OTHOLICHHS JIPYT C JPYTOM, TAKXKe HYXKHO IPEIyCMOTPETh Pa3Mephl, KOTOPBIX J10C-
TUTHET 0a3a JaHHBIX, KAKOE KOJMYECTBO MOJIb30BaTeNeH OyaeT e€ HCIoIb30BaTh.

Bropoii 3ran Beioop CYB/I u pazpaboTka ctpykTypbl BJI ¢ yuérom ocobennocteir CYB/I.

B 3aBucumocTu ot TpeboBaHMi, KOTOPBIE ONPEACIHIN B IEPBOM dTaIle, MOJI0UPAETCs HEKOe peaibHOe
CYB/l, B KOHTEKCTE KOTOpOW OyAyT ONMHMCaHBl OCHOBHBIE CTPYKTYpPhl OOBEKTOB, HEOOXOMUMBIE IS TIPEe.-
ctaBieHus: nanHbx. Takxke CYBJ] nomkHA TO3BONSTH OMHCHIBATH MPAaBHIIA METOCTHOCTH M HEKYIO OHM3HEC-
JIOTHKY.

Tpetwuii 3Tan Peanuzanus

Korma CYB/] BeiOpana, cTpykTypa 0a3bl JaHHBIX ONMKCaHA, MOYKHO TIEPEXOIUTHh HEMOCPEACTBEHHO K
peanuzanmu 6a3bl JaHHBIX. Co3/1aI0TCs OOBEKTHI 0a3bl JAHHBIX, U OHH 3aMIOJTHSIOTCS TAHHBIMH.

YerBépThlii 3Tan TecTupoBanue, pa3paboTka JOKYMEHTAIINH, CONPOBOXKIICHHE.

Ha nannom stame tpeOyercst TpyX TECTHPOBIIUKOB, KOTOPHIE IPOBEPAT, YTO BCE JAHHBIC HATMCAHBI
KOPPEKTHO, MpaBuiia OM3HEC JIOTUKU Pealn30BaHbl, TAKXKe JODKHA OBITh pa3paboTaHa TOKYMEHTAIHs, KOTO-
past IO3BOJIMT MOJIb30BATENSIM 00LIAThCs ¢ 0a30ii JaHHBIX, a AAMUHHUCTPATOpaM € MOAICPKUBATH [5].

Visual Paradigm

«Visual Paradigmy» — cpema mis MoAeaHpoBaHUS MHMDOPMALMOHHBIX CHCTEM, OHU3HEC-TIPOLIECCOB U
UML-auarpamm, reHepanuy Koja Ha 0a3e MOCTPOCHHBIX MOJENeH, MPOSKTUPOBaHMs, CO3AaHUs U 0OHOBIIE-
HUS 0a3bl JaHHBIX U PEIICHUS] MHOTHX APYTUX 33/1a4.

Entity Relationship Diagram (/IuarpamMmma OTHOIICHHU# CYIIIHOCTEM)

«Entity Relationship Diagram» — onun u3 uactpymentoB Visual Paradigm s npoektupoBaHus 0a3bl
JAHHBIX, KOTOPBIH MPEJOCTABISET BU3YAIbHOE MpeCTaBIcHNe TabIuIl 0a3bl TaHHBIX, UX B3aMMOCBSI3b. XO0-
pomro pa3zpaboTaHHas JHarpaMMma OTHOIICHHH CYIIHOCTEH MOXKET MPEeJIOCTaBHTh JAOCTATOUHYIO HH(pOpMa-
LU0 JIUIS aIMUHUCTpaTopa 0a3bl JaHHBIX, KOTOPOH HEOOXOIMMO CIIEZ0BaTh MPHU pa3paboTke U 00CITyKHUBa-
HuH 6as3el JaHHBIX [3].

IHocranoBKka 3axa4n

Hns npennpusatuii OIl oueHb BaXKHO ONEPATUBHO U CBOEBPEMEHHO BECTH YUET MPOAYKTOB U 3aKa30B.
[TosTOMy rnaBHast 3aa4a — CIPOCKTHPOBATh 0a3y JaHHBIX, KOTOpas OyAeT yJOBIETBOPATH BceM TpeOOBaHH-
SIM TIPS ATIPUATHUA.

Onucanue Tadaun u cTpok B/

B niponecce pemienus 3a1a4u MOXKHO TTOTYYUTh CIECAYIONINE TAOTUIIBL:

«MeHto», cofiepkuT id 1 HaUMEHOBaHUsI MEeHIO (CM. puc. 1);

Menu
|| id_menu integer(10)
menu_name varchar(20) m

Puc. 4. Tadonuua «MeHo»

«bmro0», conepxut id MeHto, id Oro/1a, Ha3BaHUe 0JTF0/1a, BEC U €T0 CTOUMOCTH (CM. pHC. 2).

' Blyudo Ty
| id_blyudo integer(10)
] *F id_menu integer{10)

blyudo_name varchar(50) [}

ves blyudo  integer(10)  [}¥]
cost_blyudo  integer(10)  [}¥]

S v

Puc. 2. Tadoauua «Barogo»

«Cocras 6iro1a», conepxut id 6o, id nHrpeueHToB u Bec (cM. puc. 3).

153



( Eﬂst;'::_hlyu:h N
T id_blyudo  integer(10)

T id_ingr integer(10)

5] ves_ingr  integer(10) [}

w1

Puc. 3. Tad6auua «Cocras 0J11012»

«/HrpeaneHTh», CoIepKUT id HHrpereHTa, ero Ha3BaHMs, BEC WM KOJIHYECTBO JaHHOTO HHIPEIH-
eHra (cM. puc. 4).

|
C Inrgedients |
i/ id_ingr integer{10)
ingr_name varchar(50) m
ingr_ves  integer(10) [}{]

Puc. 4. Tabiuna «MHrpeeHTH»

«3akas», comepkuT id 3aKa3a, CTOMMOCTD 3aKa3a JaTy 3aKasa (cMm. puc. 5).
Zakaz
|/ id_zakaz  integer(10)
cost_zakaz integer(10) [}f]
data timestamp  [}']

Puc. 5. Tadauna «3axka3»

«CocraB 3aka3za, cojepxur id 3aka3a u id 6010 (cM. puc. 6).
s Sostav_zakaz
7 id_zakaz  integer(10)
T id_blyudo  integer(10)

Puc. 6. Tadoauna «Cocras 3aKka3a»

[TosHOCTBIO CTIpOEKTUPOBaHHAs 0a3a JaHHBIX [T IPEANPUITHS OOIIECTBEHHOTO MUTAHUS 110 JaHHBIM
TabJMIaM, TIOTYIeHHBIM B XOJI€ PEIlIeHus 3a/1aui, Oy/IeT BBITIIAACTh KaK MIOKa3aHO Ha pHC 7.
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s Menu 0 d Blyudo N
L._; id_menu integer(10) } | id_blyudo integer(10)

menu_name varchar50) [H---- - 0| B id_menu integer(10)

blyudo_name varchar(50) [}Y]
ves blyude  integer(10) [}
cost_blyudo  integer(10) [}

"-'-.:".}- _I
' Sostav_zakaz ?O d Sostav_blyudo B
" id_zakaz  integer(10) 7 id_blyudo  integer(10)
T id_blyudo  integer(10) i integer(10)

[f]vesiingr  integer(10) [}

3

| L 5

. .

e

[ Zka ) .
|| id_zakaz integer(10}) (’ Inrgedients \I

i | id_ingr inte ger(10)
5| cost_zakaz integer(10) m
dﬂbﬂ timestamp  [}f] h'J_“ﬂT'B varchar(50) (3]

[[lingrves  integer(i0) [}

Puc. 7. Mopgeas BJ1 ansa npexnpusitus OIT

Mopens 6a3pl HaHHBIX, KOTOpas MpEACTaBlIeHAa Ha PHCYHKE 7, CIPOEKTUPOBAaHA TaK, YTOOBI
YMCHBIINUTDL U3JTUITHUC I/I36BITO‘IHI>IC JaHHBbIC. YMEHBIINTH I/I36I)ITO‘IHBIX JAaHHBIX MOJIYYHJIOCh 6ﬂaronap${
IPaMOTHOMY PAacCIpeeICHUIO TaHHBIX 110 TaOIHI[aM U COSTMHEHHIO UX MO MOJISM. DTO HYXKHO JUIS [EeJI0-
cTHOCTH 0a3bl JAHHBIX M SKOHOMUH MECT Ha HOCHTEJE, TaK KaK HET CMbICIIa XPAaHUTh OIHY M Ty K€ HH-
(dopmanuio B pasHeix Tabnuiax [4].

BriBoa

Takum o0Opa3om, OBUIO pacCMOTPEH MpUMEP MPOSKTHPOBAHUS 0a3bl JaHHBIX IS MPEATPUATHS 00-
IIECTBEHHOTO MUTAHUS ¢ UCTONIb30BaHreM Visual Paradigm.
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VIIK 519.688
A.B. Connyen

KaHouoam neoazo2udeckux HayK, 00yeHm

2. Canxkm-Ilemep6ype, Canxm-Ilemep6ypeckuii 20cyoapcmeeHHulii

anexmpomexuuyeckuil ynugepcumem «JITHU» um. B.U. Vnvanosa (/lenuna)

VMHTYUIUOHUCTCKHU IBUKOK
HNPOLECCA IOUCKA PEHIEHUA 3ATAY

AHHOTanusi. B cooTBETCTBHM C MHTEpIpeTanneil NHTYUIIMOHUCTCKOTO MCYMCIICHHS BBICKA3bIBAaHWM, HA3bIBAE-
MOTO MCYHCIICHHEM 3a/a4, POIIECcC TOMCKa pemnreHus 3axa4d Ha M/MJIN-rpadax ommcaH Kak MpoIiecc BEI-
YHCJICHU NCTUHHOCTHBIX 3Ha4YeHHH 3a1a4. [IpeioskeH aaroputM Takux BEIMHCICHUH U €TO KOJ Ha SI3BI-
ke Python.

KiioueBble cjioBa: MCKYCCTBEHHBIM WHTEIUICKT, McumncieHue 3anad, W/MJIM-rpad, NCTHHHOCTHBIC 3HAYCHHUS
3azad.

[lepemennbie Opay>poBOM HHTYUIIMOHUCTCKOW JIOTHKH MOTYT MIOHUMAThCS Kak 3a/1aud. Takas uHTep-
npeTanusi Ha3bIBAeTCsl MCUMCICHUEM 3aa4. B cOOTBETCTBUH ¢ 3TO# MHTepnperanueid eciu a u b — 3amaumn,
To a /\ b o3Havaer 3agauy «peumth 00€ 3amauny»; a \/ b o3Hayaer 3amady «pemuTh, MO KpaiHel Mepe, OIHY
3 3a1a4 @ wan by; a 0 b o3HAaUaeT «IPENONOKKB, UTO PElIeHNE 3aaul a JaHO, PEIIUTh 3aaady b» wm,
YTO 3HAYHT TO XK€ CaMOe, «CBECTH pEIIeHNE 3a7]au b K perieHunto 3anaun ay [1, c. 142]. Takum oOpazowm, 3a-
Jaqy MOKHO TIPEICTABUTH MHOXKECTBOM «HMMILIMKAIUI» ¢ KOHBIOHKTHBHON W JU3BIOHKTUBHOW JIEBOH 4da-
cTer0. Hammpumep:

bVcVdo a

eNfAgd b

hVid c

jVkVIo d

mANG i

Ecnu mpaBble 4acTH TakKMX UMILTUKALUI COAEPKAT EAMHCTBEHHYIO 3a/1a4y, K KOTOPOH HE CBOAMTCS HU
OJlHa 3ajlaua M3 JIEBBIX yacTel (Takylo 3aaady OyJieM Ha3blBaTh MCXOIHOI), TO MHOXECTBY I3TUX UMILIHKA-
ui MokHO conoctaBuTh T.H. U/WJIU-rpad. [IpaBbie 4acTH UMILTUKAIIUN TPEACTABISIOT 3a]a4H, JICBbIC —
WX MOA3a/1a4M; TU3BIOHKIIMU JIEBOM 4aCTH COOTBETCTBYET MHOKeCTBO MJIM-yT; KOHBIOHKIIMY — MHOKECTBO
U-nyr. Pemenne MCXOAHON 3a/1a4M, COOTBETCTBYIOILIEH KOPHEBOW BEPIUMHE, MpeICTaBseTcs moarpadom,
KOTOPBII ONpeeNnsieTcs CeAYIOIUM 00pa3om:

- PELICHUIO MPUHAAIEKNAT KOPHEBAS BEPIINHA;

- €CJIM PEUICHHIO NPHUHAMANEKNT BepnHa ¢ ucxonamumu NJIN-gyramu, To pelmeHnio NpuHaIeKUT OIHA
W3 3THX AYT BMECTE C BEPIINHOM, B KOTOPYIO OHA BXOJIUT;

- €CJIM pelIeHHUIO MPUHAJIEKUT BEpIINHA C UCXOASIIUME M -nyraMu, To perieHnio nIpuHaajiexaT Bce TyTu
BMECTE C BEpPIIMHAMU, B KOTOPBIE OHH BXOZST.

Puc. 1. Ipumep U/HNJIA rpada
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Ha puc. 1 npeacrasien M/NJIM-rpad), COOTBETCTBYIOIIMI MPHUBSASHHOMY MHOXECTBY UMIUIMKALIUH, C
BBIJIETICHHBIM HE HEM OJIHUM U3 BO3MOXKHBIX pelIeHn# (3agaun 0003Ha4YeHBI IPOTMCHBIMHA OyKBaMU JUIA Ha-
rsgHocTr). Takue rpadbl HpencTaBiasioT cOOOH HM3BECTHBIH (DOpMalM3M HCKYCCTBEHHOTO HHTEIUIEKTa
(MN). Opnako anropuTMbl OMCKA pEIICHUH 3a7a4 HA TaKuX rpadax He BKIIOYEHBI B U3BECTHBIC «CBOIBI»
MIPOTPaMMHOM TOAAEPKKH METONOB M TexHonoruii U, peammsoBanuex Ha Python [5] wiu CH [4].

CymectByromuii anroputMm Yenra u Creiriia ocHOBaH Ha MpeoOpazoBaHum mpousBonsHOoro W/MJIN-
rpada B cienuanbubiii U -rpad, kaxnas MJIM-BeTBs KoTOpOro umeeT M-BepIMHbI TOJIBKO B KOHIIE, U pe-
3yNbTaTOM €ro paboThl SIBIAETCS MUIBIOHKTHBHAS HOpMaibHas (opma. 3areM Ijisi BEIOOpa AM3BIOHKTA,
MIPEICTABISIIONIETO PelIeHrne, CTIOIb3yeTcs anroput™M Xapta, Huinscona u Padasns [2, c. 234]. C unaTyn-
IUOHUCTCKOM TOUKH 3peHUsl Takoe MpeoOpa3oBaHie MOXKET ObITh MPEACTaBICHO MHOKECTBOM CHMBOJIHBIX
MOJICTAHOBOK, COOTBETCTBYIOIMX NPUMEHEHHIO MPUHIHIA CHJUIOTU3Ma MCUYHUCICHUS 3a/1a4. DTOT IPUHIUI
(hopMymupyeTcs CIeAYIONIM 00pa3oM: «eCIH MBI MOYKEM CBECTH pellleHue 3a7a49u B k pemenuto 3amaun A,
a pemenue 3anaun C — k pemenuro 3aaaun B, To u pemenue 3anaun C MbI MOJKEM CBECTH K PELICHUIO 3a/1a-
qn A» [1, c. 142].

Taxk, Hapumep, eciu rpad Ha prc.] 3a7aTh MHOKECTBOM €r0 JyT B BUJIE!

A=>BVCVD

B=>EAFAG

C=>HVI

I=>MAN

D=>JVKVL,

TJIe clieBa OT CUMBOJIa => — 33/1a4a, ClpaBa — CIIUCOK e€ M0/3a/1a4, TO pe3yabTaT paboTsl anropurMa Yenra u
Creiiria MoKeT OBITh ITOTYYEH CIIEAYIONUM 00pazoMm:
A=>BVCVD={B=>ENFAG}=A=>ENFAG)VCVD={C=>HVI}=
=A=>ENFAG)VHVHVD={I=>MAN}=A=>ENFANG)VHVMAN))VD-=
={D=>JVKVL}=A=ENFAG)VHVMAN))V(JVKVL)=
=A=EANFAGVHVMANVJVKVL,

r7ie B (PUT'YPHBIX CKOOKAaX YKa3aHbl UCIOJIb3yEeMbIC TIOJICTAHOBKH, & CHMBOJIOM PaBEHCTBA 0003HAYCHA SKBH-
BaJICHTHOCTh MpeAcTaBieHui 3ajad. CyIecTBEHHBIM HEIOCTaTKOM TaKOro METo/a MOMCKAa pelleHus Ha
/NI -rpade sBrsieTcss HEOOXOAMMOCTH €0 TIpeodpa3oanus. CTpOro TOBOps, pemiaeTcs He TepBOHAYAb-
Has 3ajaya, a 3ajaya, IpeacTaBisiemMas IpyruM rpadoM, Wid, JPYTUMH CIIOBaMH, B IPYTOM «IIPOCTPAHCTBE
3amgau» [2, c. 231].

B otnmumne oT KiaccHuecKoi JIOTUKH, TJie KaXX10€ BBHICKa3bIBaHHE JINOO HCTUHHO, TMOO JI0KHO, B UH-
TYUIIMOHUCTCKON JIOTHKE BBICKA3bIBAHUS ITOJPA3JCISIIOTCS HA TPH KIIACCAa: UCTWHHBIC, JIOXKHBIE U BCE TMPO-
4ye, WM HelpoBepeHHble. HempoBepeHHOe BBICKAa3bIBAHME OCTAETCS TAKOBBIM IOKa B PE3yNbTaTe Kakoii-
00 JEeATENFHOCTA OHO TEePEeHaET B pas3ps UCTHHHBIX (€CIH YAACTCS JTOKa3aTh €ro) WM JIOKHBIX (ecin
yAacTcs ero onpoBeprHyTh) [6, ¢.30]. B ncuncnennu 3amad, rae BbICKa3bIBaHUE TIOHUMAETCS KaK 3a/1a4a, Bcé
JOJDKHO OBITh aHAJIOTUYHO, M TIO3TOMY CIIOBOCOYETAHHS «3HAUYEHHUE 3aaUn» U «UCTHHHOCTD 33a4M» JOJIK-
HO 3By4aTh TaK K€ €CTECTBEHHO, KaK CIIOBOCOYETAaHUE «3HAYEHHE BBHICKA3BIBAaHUS» U «MCTUHHOCTH BBICKa-
3bpIBaHUs». VICTHHHOCTH 3JI€MEHTapHBIX 3a/1a4 (3a7a4, He UMEIIIUX 10/13a/1a4), ONPeNesaeTCsS TeM, MOXKET
J1 OBITH TOJY4eH TpeOyeMbIil pe3ysbTaT Ha 3aJaHHBIX 3HAUYEHHSIX MCXOAHBIX JaHHBIX, HAPUMEDP, «BBIYHC-
JUThH JICHCTBHUTENILHBIE KOPHU KBaJPaTHOTO YPaBHEHUS», «BBIYUCIUTH CPEIHEE HA 3aJ]JaHHOUW BBIOOPKE C 3a-
JAHHBIM JIOBEPUTEIHFHBIM WHTEPBAJIOM», «B IPOU3BOJBHBIA TPEYTOJBHUK BIHCATH OKPYXHOCTh 33JJaHHOTO
paamyca» u T. 1. HempoBepeHHbIME TTEPBOHAYAILHO SIBIIAIOTCS BCE 33/1a4M, UMEIOIUe moa3aaadu. Mx wnc-
THHHOCTbh YCTAHABJIMBAETCS CIEAYIONUM 00pazoM:

- 3aja4n, uMeronire M-moa3anaqn, HCTUHHBI TOT/Ia U TOJIEKO TOT/A, KOT/Ia HCTHHHBI BCE MO/33/Ia4H U
JIOXHBI, KOTJIa JI0KHA XOTs ObI O/1HA 11013371444,

- 3agaun, nmeromue MJIN-nmoa3agadn, JIOKHEI TOTJa U TOJBKO TOTJA JIOKHBI BCE M3 MOA3a4a9l U HC-
THUHHBI, KOTJ]a HICTUHHA X015 ObI OlHA M0/[331a4a.

Takum 00pazom, anropuTM IOUCKa pelieHus 3agauu, npeacrasiennoil U/NJIW-rpadgom — ects anro-
PUTM BBIYHCIICHHUS UCTHHHOCTH MCXOAHOM 3amaun. [lockonbKy mo/3agadaMu 3a/1ay SIBISIOTCA 337]aqd, 3TOT
AJITOPUTM ABJISIETCA PEKYPCUBHBIM, @ TAKXKE COJEPKUT IUKIIbI Aist 3ana4 ¢ M- u WIM-seTBamu. Tena atux
LUKIJIOB 00pa3yloT CHMCKH NMO3a/1a4 peraeMbIx 3aaa4. s 3aagaun ¢ M-BeTBIMH LMK NpephIBaeTCs CO 3HA-
yeHneM 3aja4n False, ecim ouepennas e€ monzanada nmeeT 3HaueHue False; eciu MK BBINOIHEH MOJIHO-
CTBIO, perraeMas 3agada nmeet 3Hadenue 1rue. g 3agaun ¢ MJIM-BeTBIMU HA000POT — IHKII IIPEPHIBAETCS
CO 3Ha4YeHHeM | UE, ecu odepenHas e€ rmoa3anada uMeeT 3HaueHue | rU€; eClIy UK BBITIOJTHEH MTOJTHOCTHIO,
penraemas 3aj1a4a umeet 3HaueHue False.
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B kauecTBe sA3bIKa peaan3alny 3TOT0 ajJropruTMa 37eCh UCIob3yercs Python motomy, uto o6paboTka
CITMCKOB BKJIIOYCHA B €0 CHHTAKCHC, a 3HAYHUT, U KO 6y,I[CT BBITJIAACTD IPOIIE U €CTCCTBECHHEC.
WU/NJIN-rpad 3amaém B BHUIE CIOBaps €ro 3aiad: KIOY — UM 33a[auu; 3HauCHHEe KJoua — JABYXdJIe-
MEHTHBIA CHHCOK; MepBbld snemeHT tun ucxomsmux ayr (AND wmnmm OR); BTOpoit — crnmcok moazaad.
W/NJIN-rpad Ha puc. 1 Ha3BaH graph u mpencTaBieH B BUIE:
graph = {'A": [OR',['B','C'",'D],
1" [AND',[M','N1],
'C: ['OR,['H"'I],
‘B [[AND',['E','F','G1],
‘D" [OR'[J'K"'LT}
KOI[ Q)yHKIlI/II/I BBIYUCJICHUA 3HAUYCHUA 3a4a4U C HCXOAAIIMMHU I/I.HI/I-I[yFaMI/I HamnucaH CJICAYIoIUM 00-
pazom:
def or_structure(graph,task):
for subtask in graph[task][1]:
print('Pemaem MJIN-noazanauy ',subtask,' 3anaun ',task)
branch = graph.get(subtask)
if branch != None:
if branch[0] =="OR":
if or_structure(graph,subtask):
print(3AAYA ', task, ‘pemena !")
return True
elif branch[0] == 'AND":
if and_structure(graph,subtask):
print(3AJAYA ', task, ' permena !")
return True
else:
if elementary(subtask):
print('3AJIAYA ', task, 'pemena !")
return True
print(3AIAYA ', task, 'HE pemiena !")
return False
Kon ¢ynkumm Beraucienus 3HaueHus 3a1a49u ¢ ucxoxsimumu MJIN-nyramu:
def and_structure(graph,task):
for subtask in graph[task][1]:
print('Pemaem U-momzanauy ',subtask,' 3agaun 'task)
branch = graph.get(subtask)
if branch != None:
if branch[0] =="'AND"
if not and_structure(graph,subtask):
print('3AJAYA ', task, 'HE pemena !')
return False
elif branch[0] == 'OR":
if not or_structure(graph,subtask):
print('3anaua ', task, 'HE PELLIEHAe !")
return False
else:
if not elementary(subtask):
print("3amaua ', task, 'HE PEIIIEHA ")
return False
print(‘3amaya ', task, ' PELLIEHA ')
return True
Br130B 3THX (pyHKIMI pearn30BaH ClEAYIOMINM 00pa3oM:
def decision(graph, task):
print('Pemaem 3AZTAYY ' task)
if graph[task][0] =="'OR":
or_structure(graph, task)
elif raph[task][0] =="'AND"
and_structure(graph, task)

158



Jl1s BBIUMCIIEHNS 3HAYEHUH JIEMEHTapHBIX 10/13a/1a4 B JEMOHCTPAIlMOHHOM PEXKHME B Ka4eCTBE 3a-
TUIYIIKA MOKHO MCITOJIB30BaTh 00OpalieHne K mojb30BaTeio:

def elementary(task):

response = None
while response not in(«y», «n»):
print(‘OJIEMEHTAPHA 3amaua ',task,» pemena ('y' wium 'n' )?»,end=« «)
response = input().lower()
if response =="'y".
return True
else:
return False

J11g BBI30Ba M3 KOMAaHAHOM CTPOKH CIIETyeT UCTIOIh30BATh BEIPAKECHHUE:

decision(graph, 'A")

BrinenenHoe Ha puc. 1 penieHrne MOKeT OBbITh TOJyYEHO B PE3YNbTaTe CIEAYIOIIEro TUanora:

Pemaem 3AZTIAUYY A

Pemaem WIM-omzamaay B 3amaum A

Pemraem U-nom3anauy E 3amaunm B

OJIEMEHTAPHAS 3amaua E pemena (‘Y wmm ‘n’ ) ? y

Pemaem U-nogzagauy F 3amaum B

DJIEMEHTAPHAS 3amaua F pemena (‘Y wim ‘n’ )? y

Pemraem U-nom3amauy G 3amaun B

OJIEMEHTAPHAS 3amaua G pemena (‘Y wmm ‘n° )? n

3amaua B HE PEIIEHA !

Pemraem MJIM-nom3amauy C 3amaum A

Pemaem WJIW-momzanawy H 3amaun C

OJIEMEHTAPHAS 3amava H pemena (‘Y wimm ‘n” )? n

Pemaem WIM-nomzanauy | 3amaun C

Pemraem U-nomzamauy M 3amaum |

OJIEMEHTAPHAS 3agasa M pemena (‘Y wim ‘n° )? n

3amaua | HE PEIIEHA !

3amaua C HE PEIIEHA !

Pemaem WJIU-omzanawy D 3amaum A

Pemaem WJIW-nomzamauy J 3amaumn D

OJIEMEHTAPHAA 3anaua J pemena (‘Y wiu ‘n” )? n

Pemaem WIW-nomzamauy K 3amaun D

DOJIEMEHTAPHASA 3amaua K pemena (‘Y wmm ‘n’ ) ? y

3AJAYA D pemiena

3AJAYA A pemieHa

TakuMm o0pazom, TpeIaraeMplii 31eCh aNTrOPUTM HCIIONB3YET CTPATETHIO TIOUCKA B TIIYOWHY U C BO3-
BPaTOM.

OnucaHHBIA 37€Ch aJrOPUTM, B PA3NIMYHBIX MOJUPHUKAIMIX MOXKET MPUMEHSAThCS Be3le, TIe s
TIpeNICTaBICHUs 3a/1a4 Iiesiecoodpa3Ho ucmonb3oBate U/WNJIM-rpadel, Hanpumep, «ais 3agad MOUCKa Map-
LIpyTa, CAMBOJIMYECKOIO MHTETPUPOBAHUS, UTPOBBIX 33/a4, JOKa3aTeIbCTBA TEOpeM U T.IL.» [3, ¢. 277] B co-
OTBETCTBUU C TEM, YTO OY/ET BKJIABIBATHCS B MIOHITHE «3a/1a4a».
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BOINIPOCBI METOA0JIOT'UH ®OPMHUPOBAHUSA
MPO®ECCUOHAJIbHBbIX KOMIIETEHIMA BhIITYCKHUKOB
BY30B IO IT-HAIIPABJIEHUAM U B3AUMOJEMCTBUSA
C OBIIEOBPA3OBATEJ/IbBHBIMHY HIKOJAMH

YK 681.518.3:681.3.06
C.C. Eropos

KAHOUOam mexHu4yecKkux HayK, OOyeHm

B.B. lllupokos

KAHOUOAam mexHu4ecKux HayK, OOyeHm

M.A. llluroseBa

KaHouoam mexuuyeckux Hayx, OOYeHm

2. Canxm-Ilemepoype, Canxm-Ilemepbypeckuti 2ocyoapcmeennblil
anexkmpomexHuueckuil yrugsepcumem «JITH»

METO/JIUKA MPOBEAEHUSA ITPAKTUYECKHUX
3AHSITHUN IO U3YUYEHUIO CIIMCKOB
KOHTPOJIA JOCTYITA B IMCIHHUITIVIMHAX
«OITIEPAIIMOHHBIE CUCTEMbI» U
«OBBEKTHO-OPUEHTUPOBAHHOE
IHPOI'PAMMMPOBAHMUE»

AnHoTauusi. PaccmarpuBaeTcss MeTOIMKA U3yUEHUS CIIMCKOB KOHTPOJIS TOCTYIA, KaK CPeNCTBA, MPEI0oCTaBIsie-
MOTO OINEPAMOHHBIMU CUCTEMaMHU JJISl 3aIUTHl JaHHBIX, MTyTeM CO3/IaHUs MPOTrpaMMbI-MEHeIKepa Ha
OCHOBE 00BEKTHO-OPHUEHTUPOBAHHON OMONIMOTEKH. MeTouKa peain30BaHa B BUJE MPAKTUYECKUX 3aHS-
THIl JJ1s1 TOATOTOBKH OakasiaBpoB 1o HanpasiieHnto 09.03.02 «MHpopMallMOHHBIE CUCTEMBI M TEXHOJIO-
TUR» U cnenuanucToB 1o cnenmaibHocTr 090301.65 «KoMmmeroTepHas 6e30macHOCTE». B kadecTBe mpu-
JIOKCHHS TPEICTABICHHONW METOIUKH PacCMaTPUBAIOTCS BOIPOCH MIPUMEHEHHUS M3YYCHHBIX MaTEPHAJIOB
B pa3paboTke WHPOPMAIMOHHBIX CHCTEM, PEANTH3YEMBIX CPeICTBaMU OOBEKTHO-OPUCHTHPOBAHHEIX OHO-
JUOTEK B quctuiniiHe «OO0bEeKTHO-OPUCHTUPOBAHHOE MIPOTPAMMHUPOBAHHE.

KiroueBble cjioBa: CIIHCKHA KOHTPOJIS JTOCTYIIA; OTIEPAlMOHHAS CHCTEMa; MPOTpaMMHEIA HHTep(elic onepau-
OHHOM CHUCTEMBI; 00BEKTHO-OPHEHTHPOBAHHOE IIPOTPaMMHUPOBAHUE.

W3ydeHue cTyieHTaMH MEXaHU3MOB 3aIIUTHI JAHHBIX HA OCHOBE CITMCKOB KOHTPOJISI TOCTYIIa HEO0X0-
JIMO TIO CIICAYIOIIMM IPHYHHAM:

1. KoHTpoab IOCTyNa Ha OCHOBE CITUCKOB SIBIISIETCSI PACHIMPEHHEM THCKPEIMOHHOTO METO/a KOH-
TPOJISt IOCTYTIA;

2. CHouck KOHTpOJS JIOCTyNa 00ECHEYMBAIOT MPEIOCTaBICHHUE INPAB JOCTYIA SIBHO 33J1aBacMbIM
MOJIb30BATEIISIM U TPYIIIIaM.

V3BeCcTHO, YTO OJJHUM W3 CaMBIX PACIPOCTPAHEHHBIX METOJOB YIPABICHHUS JOCTYIIOM K OOBEKTam
OTIEPAIIMOHHON CUCTEMBI SIBIISICTCS IMCKPEIIMOHHBIA METOI, TIPH KOTOPOM MpaBa JOCTYyIa K 00beKTy ((aitry
WJIH KaTaJory) MPeA0CTaBISIOTCA TPEM KaTeropusaM nojs3oBareneit [1]:

1. Tlomb3oBaresro-Biaaaebily 00bekTa (ITOJB30BATEI0, CO3AaBIIEMY 00BEKT) (U — USEr);

2. T'pynme-Bnanensily o0bekTa (Ipynie, OJJHOUMEHHOW ¢ UMEHEM I10JIb30BaTeIsI-BlIaeibla 00beK-
1a) (g — group);

3. BceM ocTallbHBIM ToJIb30BaTessiM (0 — Other).

[Tpu 5TOM 17151 KaXKJ10W KaTerOpHH MOJIb30BaTeNIel CylIecTBYeT Habop MpaB A0CTyIa K 00bEKTY:

1. Jocrym Ha urenwue (r — read);

2. Joctym Ha 3anuch (W — Write);

3. Joctyn Ha BeINONIHEHKE (U1 KaTajgora — JOCTYI Ha IOMCK B HeM (aitos) (x — execute/search).
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IlepeunciieHHOE KOJIUYECTBO UMEHHO TPEX KaTEropui MoJib30BaTENEH, /i1 KOTOPHIX ONpPEAEIISIOTCS
MpaBa OCTyNa K 00bEKTy, OTPAHUYHUBAET BOBMOXKHOCTH JVCKPEIIMOHHOTO METO/1a KOHTPOJIS.

Criucku konTposis nocryna (ACL — Access Control List) mo3BosisitoT pacpoCTpaHuTh paBa IoCTya
K 00BEKTY Ha IPOU3BOJIBHBIX MOJIb30BATENICH U Ha MTPOU3BOJIBHBIEC TPYIIIBI MOIb30Barenei [1, c. 671].

B omepannonnoi#t cucteme, nmomaaepxuBaromeid ACL, cymecTBylOT BHEITHHE KOMaHIBI, OOecredn-
BaIOIHE MPOCMOTP U (POPMHUPOBAHHE CIIMCKOB KOHTPOJISI AOCTyMa (aityioB 1 Karanoros. [IpuMepamMu Takmx
KOMaH/ SIBIISIIOTCS cieaytomue komauasl: getfacl u setfacl, koroprle cOOTBETCTBEHHO BBIBOIST HA SKpaH U
(hOpMHUPYIOT CIIFICKH KOHTPOJIS JocTyma (haiina niin Karaiora.

Kpome BHEmIHMX KOMaH[ OTEpaIiOHHBIE CHCTEMBI MPEIOCTABISMIOT UHTEP(HENC MporpaMMHUpPOBAHUS
(API — Application Programming Interface) asst co3manusi mporpamm, ynpaBJISIOIIUX CIUCKAMU KOHTPOJIS
JIOCTyTIA.

Takoit mporpamMMHBIA HHTEp(Ec TPUMEHUTENHFHO K CIHCKaM KOHTPOISA JOCTyIa IMPeIOCTaBISETCS
KaK ONepalMOHHBIMU cucTeMaMu cemelicTBa Windows [2], Tak M OnepalliOHHBIMA CUCTEMaMH CEMEWCTBa
Linux [3].

Ha mpaktnyecknx 3aHATHSIX MO aucHumuinHe «OreparioHHbIe CHCTEMbD) OPHEHTAIUs JeTaeTcsl Ha
oTIepaIrrioHHyIo cuctemMy Linux.

CryneHTaM TPEACTOUT O3HAKOMHUTBCS C OOTaThIMH BO3MOXKHOCTSIMH, HPEAOCTABISIEMBIMU OTIEpalt-
OHHOI cucTeMoi Linux amst yripaBiieHus! CIIMCKaM# KOHTPOJIS JOCTYTIA.

[IpuBeneM MHITE HECKOIBKO TPUMEPOB CUCTEMHBIX BBI30BOB.

Tak, HanpuMep, IOTy4eHHE CIICKA KOHTPOJIS I0CTYMa (aiiyia Wil KaTajaora NpOU3BOAUTCS BEI30BOM:

acl_tacl_get_file(const char *path_p, acl_type_t type);

rae path p — »To uMs 0O6beKTa, 17151 KOTOPOTO MPENCTOUT MOJTYIHTh CITUCOK KOHTPOJIS JOCTYTIA,

type — 9To TUN crrcKa KOHTPOJIS (OIUH M3 JBYX THIIOB — CIIMCOK 1O YMOJIYaHUIO WM CIHCOK IS
yIIPaBICHHS JOCTYIIOM).

XapakTep pabOTHI CO CIHCKaMH KOHTPOJS IOCTyHa TaKOB, YTO TIOMHUMO TEPEUHCICHHBIX ()yHKITHHA
CTYICHT BBIHYX/ICH 3HAKOMHUTHCS C TAKUMH TTOJIE3HBIME (DYHKITUSMU OTIEPAIMOHHON CHCTEMBI KaK:

- moytydeHue uHpopmamuu o nojib3oBarene (getpwuid),

- mony4eHue uHpopmanuu o rpymme (getgrgid),

- mosrygenue nHpopmanuu o (aiine (stat).

3amaHus, KOTOpBIE MONYyYar0T CTYACHTHI 110 JTAHHOH TeMe, BBITJISAAT CIASHYIOIUM 00pa3oM: TUIIOBas
JUIst MHOXKECTBA BapUaHTOB (OPMYITUPOBKA 3aJaHUsI, HAIPUMED,

«[lonp3ysice ¢ynkumsimu, npepocrasisieMeiMu OC s ynpasienuss ACL, Hamucate mporpammy,
00eCneunBaroIy0 CIeIYIONIHe BO3MOKHOCTH:

1. BwiBoa Ha 3KpaH COAEPKUMOI0 BCEX DIIEMEHTOB CITMCKA KOHTPOJS AOCTyNa K (aiiry win Karano-
Ty,

2. JloGaBneHue, peJakTUPOBAHHE U YJAICHUE 3JIEMEHTOB CIFCKa KOHTPOJIS TOCTyNa K (ailiry uiu Ka-
Tajory;

3. Ilpu penakTHpOBaHUH dJIEMEHTa CHMCKAa KOHTPOJS JOCTYyIMa MporpaMMa JO0JDKHA UMETh BO3MOXK-
HOCTh YCTaHOBHUTbH, U3MEHUTH U yJIAUTh ONPEACTICHHBIN BHU]I IpaBa JOCTYIIA.

WNwms ¢aiina unm karanora, BUA CIIUCKA, TUIT ICUCTBUHN JIOJIXKHBI BBOJUTHCS B KOMaHIHON CTPOKEY.

CopneprxkaHre 3a1aHUil ¥ KOJIMYECTBO 33JaHUN MOXKET BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS MO/~
TOTOBKH CTYJIEHTOB, 00bEMa yueOHON HArpy3KH 10 BUIY 3aHITHHA, PACCTAHOBKU aKIIEHTOB TEM B KOHTEKCTE
nporpaMmel 00y4deHus. [lpu peanuszarnum TpeOyeMOro KOMIIETEHTHOCTHOTO TIOJIX0/1a B U3YYEeHUH JTUCIUTUIHH
00y4eHHs TpernoaBaTesib UMEEeT BO3MOXKHOCTh ()OPMHUPOBATh 3HAHUS CTYICHTOB IO 3asBJICHHOW MaTpHIIC
KOMIIETEHIIUY C THOKMM CMEIIeHHEM Yy4eOHOT0 MaTepuaia B OIpe/IelIeHHbIe TEMaTHYeCKHe pas/eNbl Kypca
o0y4eHusi. A Takke MMeeTcsl BO3SMOXKHOCTh OCBOCHHSI HOBOT'O MaTepHaia, 3aKpeljieHHus: MaTephala paHee
BBITIOJTHEHHBIX 33JaHUH, TTOCIIEOBATENHHOTO YIIyOIeHNsT MaTepraia ONpeaeIeHHOW TeMAaTHKH W JTOCTH-
JKEHHSI yCTAHOBIIEHUS MPOMOPIIMHI MEXTy aKaAeMHYECKUM W MPHUKJIAJHBIM Ha3HAuE€HHEM Kypca C pa3iind-
HBIMU TPONOPLMSIMUA 3HaHUH (PyHIIAMEHTAJILHOTO, TEOPETHYECKOTO, NMPAKTUIECKOr0, CIPAaBOYHOTO U O3Ha-
KOMUTEIIBHOTO XapaKkTepa n3y4aeMoro Marepuaa.

Takum o6pazom, B qucnuruinHe «OrnepanuoHHbIe CHCTEMbD» Ha MPAKTUYECKUX 3aHSATHAX CTYJCHTaM
MPEIOCTABISAETCS BO3ZMOXHOCTD H3YUUTh HHTEP(Eiic MpOorpaMMHUPOBAaHUsI CIIMCKOB KOHTPOJIS AOCTYIA U Ha-
MUCaTh P MPOrpaMM IO YIPaBJICHUIO STUMH CITUCKaMH.

[Hockonpky muctmmunHa «OmNEepanroHHBIE CHCTEMBD) OPHUEHTHPYETCS Ha HCIIOJIB30BAaHUE TOJBKO
CpPE/ICTB OIEPalMOHHON CHUCTEMBI, IPOTPaMMBbI, CO37[aBaeMble CTYJIEHTaMH, UMEIOT JIHIIb HHTepdeiic Ko-
MaHJIHOW CTPOKH, KOTOPBIH TPYAHO Ha3BaTh APYKEIIOOHBIM K Hojb3oBaTensM. MHTepdeiick cepBuca ams
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3¢ dexTHBHOMN, criennanbHOM M yHoOHOH pabOoTHl MOIB30BATENS ABIAIOTCS MPEAMETOM H3Y4YEHHs APYTHX
CMEKHBIX AUCHUILIMH O0yUYeHHUSI.

Ha »sTtoM »rame B €m0 BCTYHAalOT TEXHOJOTWH, H3ydaemble B AucuumiiuHe «OOBEeKTHO-
OPHEHTHUPOBAHHOE MPOrpaMMUPOBaHKE». B 3Tol AnchumirHe 3a 6a30BbI MHCTPYMEHT IS O3HAKOMIICHHSI
CTYAEHTOB C TEXHOJIOTUSIMH OOBEKTHO-OPUEHTUPOBAHHOIO IIPOIPAMMHUPOBAHUS BBIOpaHa OOBEKTHO-
opreHTHpoBaHHas O6ubamoreka Qt, comepkariasi OOJNBIIOE KOJIMYECTBO KJIACCOB, MOMISPKUBAIOIINX CO3/a-
HHE TIEPEHOCUMBIX nHTep(eiicoB nonp3oBarens [4, ¢. 103-151].

Tax, HarpuMep, U1 CO3aHUA OKHA YIIPABJICHUS CIMCKOM KOHTPOJIS JOCTYIa MOTYT OBITh HCIOJIB30-
BaHBI CJEIyIOIIHe BU3yallbHBIE KOMMOHEHTH OmoOnmmorekm Qt: QWidget, QPushButton, QCheckBox,
QRadioButton u apyrue kommoHeHTsl. Kpome Toro, 6m0nmnoTeka coaepsKUT BOZMOYKHOCTH MO TpejcTaBIie-
HUIO B BU3YaJIbHOH (pOpME arpernpoBaHHBIX KOMIIOHEHTOB, TAKMX KaK CITMCKH, MaCCHBEI, 1epeBbs. K Takum
koMmmoneHTam otHocsaTcst QListWidget, QTreeWidget, QTableWidget.

MOXHO MPUMEHSTh MPHIOKEHHUs, 00nafaromne 60raTbIMi BO3MOKHOCTSIMH BU3YalH3alluK, HaIlPH-
Mep, ¢ MOMOIIBI0 OnbmnoTekn Qt, HCTIONB3YIOIIEH TEXHOIOTHIO «MOEIb-IIPEACTaBICHUE, KOTOPas MO3BO-
JSIeT YNpaBisiTh BU3YaJbHBIM INPEJCTABICHUEM JAHHBIX PA3IUYHOM MPUPOABI C TIOMOLIBIO YHUBEPCAIbHBIX
METOMOB.

Crpaterusi TpenofaBaHWsi TUCHUIUIMH 00ydeHUs «OmepaunoHHble cucTeMb» U «OOBEKTHO-
OPHEHTHUPOBAHHOE IPOrPaMMHUPOBAHUE» MOAPA3yMEBAET KaK pa3[esbHOEe MPOBEACHUE MPAKTUYECKUX 3aHs-
TUH O AWCUMIIMHAM HOATOTOBKH, TaK M MX COBMECTHOE IpoBeneHHe. COBMECTHOE MPOBEICHUE 3aHITUI
CTaHOBUTCA BO3MOXKHBIM C y‘-IéTOM MPEEMCTBCHHOCTH U CBA3HOCTU MaTCpHraia O6CI/IX JUCHUIIIINH ITOAT'0OTOB-
KM M CTaHOBHUTCSI IIeJIECOO0pa3HBIM JUIS 1IEJIOCTHOH MpodeccHoHaTbHONH MOArOTOBKM W 00ecrieueHHs BO3-
MO>KHOCTH PEICHHS B X0Je OOydeHHs 3a/1ad, MAaKCUMaJIbHO CXOXKHX C PEIbHBIMH 3aJadaMu mpodeccuo-
HAJILHOU JEATENILHOCTH 110 HANPaBJICHUIO IOATOTOBKH CTYJeHTOB. Hanmpumep, ¢ Le/Ibl0 COBMECTHOTO H3y4e-
HUA CIIMCKOB KOHTPOJIA AOCTYIIa U METOOOB 06’LCKTHO'OpI/IeHTI/IpOBaHHOFO IIporpaMMupOBaHus, B KaUCCTBC
3aJlaHUi Ha KypCOBOE MPOEKTUPOBaHUE ¢ (HOPMYIHPOBKOH MpodheccCHoHanbHON KBATN(UKAIIMOHHON 3a1a9n
M0 U3y4aeMbIM JUCLMIUIMHAM CTYAEHTaM HeoOX0OuMO pa3paboTaTh MporpaMMy-MeHeIkKep, 00eceunBaro-
IIyI0, C OJHOM CTOPOHBI, yNpaBlieHHE CIUCKAMU KOHTPOJIS JIOCTYIIA, a, C APYrod CTOPOHBI, 00JaaI0NIyT0
Jpy’KecTBeHHBIM HHTep(eiicom, paboratomuM B rpaduyeckoii cpene. opMynupyIOTCsl YacTHBIC 3aJaHus,
obecrnednBaronie yao0CTBO pabOTHI MMOJIB30BATENS ¢ YIETOM TIPaB JOCTYNMa K OOBEKTY Ha MPOHU3BOIBHBIX
MOoJb30BaTeIeH U Ha ITPOU3BOJIBHBIC I'PYIIIbI MOJIb30BaTelIeH.

Takum 00pa3oMm, CTYJCHTHI, BBITIOJIHSASA MEKIUCIUILUTMHAPHBIA MPOEKT, 3HAKOMSTCS CO CPEJICTBaMHU
3alUThl JaHHBIX, MPEIOCTABIIEMBIX OINEPALMOHHBIMH CHCTEMaMH, M C TEXHOJOTMAMH OOBEKTHO-
OPHEHTHUPOBAHHOI'O MPOrPAMMHUPOBAHHUS, MPEIOCTABISIEMBIMA COBPEMEHHBIMIA MHCTPYMEHTAJIbHBIMU Cpell-
CTBaMU.
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IMPOI'PAMMMUPOBAHUIO

AHHOTanus. B crarbe paccMaTpuBalOTCsl BONPOCHL, CB3aHHBIE C BEIOOPOM SI3bIKA MPOTPAMMHPOBAHUS ISl Ha-
YJabHOTO O0YUEHHMS TIPOTpaMMHUpOBanmio B mkoiie. O6ocHoBBIBacTcs BoIGOp [Turona (Python) B kauect-
BE OCHOBHOTO S3bIKa O0YYEHHUS IPOTPaMMHUPOBAHHUIO B 6a30BOM Kypce HH()OpMATHKH B 7—9 Kiaccax.

KuaroueBsle ciioBa: nporpaMMHUpOBaHue; 00y4YeHHe IIKOILHUKOB; S3bIK porpamMmmuposanus; [Tuton (Python).

B mpunsroii B 2017 1. nmporpamme «l{udposas sxonomuka Poccuiickoii @enepanumy» [4] cTaButcs
BOIIPOC O HEXBATKE KBAIM(PHUIMPOBAHHBIX KaapoB B obnactu UT, a Takke 0 HEIOCTATOYHOM COOTBETCTBHUU
00pa30BaTeIbHBIX MIPOrpaMM HyXaaM Iu¢poBoit SkoHOMUKH [2]. Tam ke mocraBieHa 3a7ada yBEIHIEHUS
KOJINYECTBA BBHIMTYCKHUKOB 00pa30BaTENbHBIX OpraHU3aliid BBICIIET0 00pa30BaHUs [0 HATPABJICHUSIM IOJ-
TOTOBKH, CBSI3aHHBIM C MH(POPMALMOHHO-TEJICKOMMYHUKAIIHOHHBIMUA TEXHOJIOTHAMU 70 120 THICSY YeloBeK
B rof. Takum 06pazom, OyJeT yBeTHuuBaTHCSI HA0Op aOUTYPHUEHTOB HA JaHHBIE HAIIPABIICHUS TIOTOTOBKH, a
3HAYNT, JOJDKHO PACTH U YHCIJIO BBITYCKHHKOB IIKOJ, MMEIOLIIMX HEOOXOANMYIO HOATOTOBKY IO HH(OpMa-
tuke. [To nanaeM PocoOpuanzopa B 2019 r. EI'D no undopmatuke craBany 75 ThicSd BBITYCKHUKOB [ 1], HO
3TOr0 KOJHMYECTBA SIBHO HEJOCTATOYHO, YTOOBI MOKPBHITH MOTPEOHOCTH BYy30B B aburypuenrax mo UHT-
HaNpaBJICHUSAM [TOATOTOBKU. DTO 3HAYUT, YTO HEOOXOIUMO yCUIINUTh IOATOTOBKY IIKOJIBHUKOB MO HHpOpMa-
THKE, YTOOBI BBIITYCKHUKH OBLIM YBEPECHBI B CBOMX 3HAHUSIX M BBHIOMpaM B KadecTBe BbIMyckHOro EI'D mo
WHpOpPMATHKE.

AnroputmMuzanmsg M oOyueHME OCHOBaM IPOrPaMMHUPOBAHMS BCErla 3aHUMAIM Ba)KHOE MECTO B
LIKOJIBHOM Kypce MH(OpPMAaTUKH, OAHAKO, CIEAYEeT MPU3HATh, YTO BO MHOTMX LIKOJax Poccuy MIKOIBHUKH
MTOKA3bIBAIOT HEBBICOKHE PE3YNIbTAThl IPU PEUICHUH 3ajlad Mo MporpaMMHpoBaHuio. [IpuunHbl Ha3bIBaIOTCA
pas3Hble — OT HEXBATKU 4acoB B 0a30BOM Kypce MH(POPMATHKU Ha M3yYEHHE aJrOPUTMHU3ALMHA U OCHOB IPO-
IrPaMMHPOBAHUSI JO HU3KOH MOTHBALIMH LIKOJBHUKOB K M3YYEHHUS MPOrpaMMHpOBaHHi0. O4eBUAHO, BBIOOD
SI3bIKa TIPOTPAMMHPOBaHUsI, HA KOTOPOM OYAyT HAIMCaHBI TIEPBBIE POTPAMMEI TOKE HTPAET BKHYIO POJIb.

Omnpockl yunteneil ”HQOpPMATHKH MMOKa3bIBAIOT, YTO JIO CUX ITOP OCHOBHBIM SI3BIKOM POTPaMMHPOBa-
HUS, KOTOPBIA H3ydaercs B 6a30BOM Kypce nHbopMaTHKH B 7-9 kiaccax, sBisercs [lackanb. Takoit BeiOOp
o0ocHOBBIBaeTcs TeM, uto Ilackanb n3HadanbHO ObUT pa3paboTaH AJisi 0OyYeHHs CTYACHTOB MPOrPaMMHPO-
BaHUIO, IMEET CTPOTYIO THUIHM3AIMIO JaHHBIX, ocie [lackans nerko nmepetu Ha apyrue s3bIKM MPOrpaMMHU-
POBaHUs, UIMEETCSI MHOTO Y4€OHBIX U METOJUUYECKUX IMOCOOMH Ut 00ydeHus mporpaMmupoBanuto Ha Ilac-
kajne. Onnako, Ilackans Bc€ Oosblie moaBepraeTcsl KPUTUKE KaK yCTapeBIINH, «MEPTBBII SI3bIK MIPOrpam-
MUpoBaHUs. Kakol S3bIK MOXKET 3aMEHUTH €ro B KauecTBE MEPBOrO S3bIKa MPOrPAMMHPOBAHUS B 0a30BOM
Kypce nadopmaTuku? 3nech MHeHHUs pacxoasrcs. Kro-to romocyer 3a «kiaccuky» — 3a C++, KT0o-To 3a pac-
TYIIYIO TOMYJISIPHOCTD Java, KTO-TO 3a BOCTpeOOBaHHBIN B BeO-paspaborkax JavaScript [3]. Ho HyxHO y4m-
TBIBaTh U TOT (pakT , uro npu caade EI'D u OI'D o uapopmMaTHke pa3perieHo UCIoib30BaTh CICIYIONTHE
SI3BIKH ITPOTPaMMHUpPOBaHus . AnroputMudeckuii si3pik, bericuk, Ilackans, C++ u Iluton. IlosTromy mipu BbI-
Oope s3bIKa KelaTeJIbHO OPUEHTUPOBAThCA Ha OAMH U3 HUX. M B mocienHee BpeMs Bce OoJibllee YUCIIO yuu-
TeJel CKIoHAeTcs B MoJb3y IInToHa Kak 6a30BOr0 SA3bIKa HAYAIBHOTO O0OYUYEHHS TPOTPaMMHUPOBAHUIO.

IMuton (Python) 6s11 pazpaboran I'Bumo Ban Poccymom B 1991 rojy, ¢ Tex Mop S3bIK aKTUBHO Pa3BH-
Bajici M 00pEN 00LEMUPOBYIO MOMYIAPHOCTh. B 4eM mpUYHHBI HOMYJISIPHOCTH 3TOTO SI3bIKA MPOrpaMMHUPO-
BaHUsI? DTO BHICOKOYPOBHEBBIH SI3bIK MIPOTPAMMUPOBAHUS, KOTOPBIH TOAXOIUT JJIsl PELISHUS] MHOTUX 3a1ad.
Ero cuaTakcuc MUHIMATUCTHYEH, A3BIK MIPOCT M YHUBEpCAIeH. Tak Kak A3bIK ABISETCS HHTEPIPETHPYEMBIM,
TO KOJI MOKET BBIIIOJIHATHCS Ha JII000H miargopme , To ecTh [IMTOH siBIseTCS KpocciuiaT)OPMEHHBIM SI3bI-
KOM, KOTOpbIi pabotaer Ha Windows, Mac, Linux, UNIX u npyrux miardpopmax. CrangaptHas OnbamnoTexka
[MuToHa mocTaBiseTcs: ¢ MOAYISIMHE ISt pa0OTHI C YIIEKTPOHHOW TIOYTON , BeO-CTpaHuIaMu, 0a3aMH JaHHBIX,
WCKYCCTBEHHBIM MHTEIJIEKTOM , ()YHKIMSMH OTIEPAIIHOHHONW CUCTEMBI , ITOCTPOEHHUS Tpa)UyecKoro WHTEp-
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(etica u mp., Take emeé MHOTO OMOIMOTEK HAXOMUTCSI B CBOOOIHOM noctyre. Ecte 6ubmuorexku s oOpa-
OOTKM YHCIIOBBIX [AHHBIX, 00pa0OOTKH TpaHKH, MOCTPOCHHUS I0JIb30BATCIILCKUX HHTepdercoB U BeO-
cuenapuen. Emé ogno npeumymiectBo [IutoHa B TOM, 4TO y HETO cBOOOIHAS JIMIICH3US U OTKPBITHIE UCXO/I-
HbIE KOJBI [5, c. 25-26].

C Toukm 3peHus oO0ydeHHs mporpammupoBaHuio y [IuToHa Toxe ecTh psa mpeumymecTB. [Ipexne
BCErO0, 3TO MPOCTON CHHTAKCHUC ¥ JIAKOHUYHOCTD, YTO YIPOIAET 3HAKOMCTBO IIKOJIBHUKOB ¢ [InToHOM U TI0-
3BOJIICT U30€KaTh MHOTHX OIIMOOK MPHU HamMcaHuu nporpamM. Takxke cienyeT oOpaTUTh BHUIMaHHUE Ha YH-
TabeNbHOCTh KOfAa, HanmicaHHoro Ha [IuToHe, 3a cu€T 00SM3aTENBHOTO MCIIOIb30BAHUS OTCTYIIOB IS BBIIE-
neHust 6J10koB Kofa. [IuToH B KadecTBe y4eOHOTO S3bIKa MPOTPAMMHUPOBAHUS yXKE UCIIONB3yeTCs 3a pyOe-
xoM. B Poccuiickux mkomnax 3a mociefHHE TOIbl MOKHO HaONIOJaTh MOCTENCHHBIH Pa3BOPOT B CTOPOHY
3TOTO S3bIKA. YUHTENs, KOTOpBIE B 0a30BOM Kypce HHPOPMATUKU 3HAKOMST YYAIIUXCS C THM S3BIKOM MPO-
IrpaMMHPOBaHUS, OTMEYAIOT, YTO OOy4YeHHE MPOXOIUT OoJiee HHTEHCHBHO, 32 YPOK IIKOJIBHHUKH YCIEBAIOT
HanucaTh OOJbIIE MPOrpamMM, 4eM ycrnepaiu Ha [lackane. OquH u TOT ke anroput™ Ha [luToHe nmeer Gonee
JAKOHWYHBINA KOJ, Hexkenu Ha [lackane. A rmaBHOe, MHOTHE Y4UTeNsl HaOMIOAAIOT, YTO IS «cIa0bIx» yda-
IIUXCS, KOTOPhIe HE MOTHBHPOBAHBI Ha CEPHhE3HOE M3yUeHHUE MporpammupoBaHus, [Iuton sBisercs Goiee
MTOHSTHBIM U HHTEPECHBIM SI3BIKOM TTporpaMMupoBanusi, yem [lackans.

KOHG‘IHO, IIOMUMO NPEUMYUICCTB, YUUTCIIA BBIACIIAIOT U HCJOCTATKHU HMCIIOJIB30BaHUA IIuTona B kaue-
CTBE TIEPBOTO SA3bIKa MPOTPAMMHPOBAHUA. B MepByro odepenpb, 3TO Upe3MepHasi, MO-BHINMOMY, IS S3bIKa
HaYaJFHOTO 00y4YeHHs BEICOKOYPOBHEBOCTh. Tak, B [IuToHe HecTporast THIH3aIys JaHHBIX, BMECTO MacCH-
BOB HUCITOJIB3YIOTCA CIIMCKU, TAKIKE B A3BIKE 6OHBH_[OG KOJMYECTBO aJITOPUTMOB, pC€aJIM30BaHHBIX B CTaHAApPT-
HBbIX MeTojax s3bika. IIporuBHMKM M3ydeHus [IuTOoHA B KadecTBe NIEPBOIO SI3bIKA NPOrPaMMUPOBAHHS B
IIKOJIE CYUTAIOT, YTO, HAYYMBIINCH MPOrpaMMHUpOBaTh Ha [luToHE, mIKOMFHUKAM OyNeT TPYAHO Mepeydu-
BaThcst. Ho 3T0 MeTomuueckas mpobiiema, KOTOPYIO MOKHO U HYKHO pemaTh. COOCTBEHHO, B 3TOM H 3aKITIO-
qaercsl paboTa yuuTens. YKe HaKOIUICH ONpEACICHHBIA OMBIT 00yYeHHs] MIKOJIHHUKOB aJTOPUTMH3ALNU H
OCHOBaM TIPOTpaMMHpPOBaHUsS Ha [IuTOHE, eCTh METOIMYECKEe PEKOMEHIAINH YIUTEIeH-TIPaKTUKOB, pado-
Taromux Kak B Poccun, Tak u 3a py6eskoMm. Hy»HO H3y4aTh 3TOT OMBIT U PEKOMEHAINH, YTOOBI COBEPIICH-
CTBOBaTh METOJMKY OOYYCHUS, M 3TO BaKHAS 3aj1aya Ha OJImKaiilliee BpeMsl, TaK KaK YUUTEISIM HYKHO Ipe-
JOCTaBUTh BCE HEOOXOIUMBIE MeToAnuYeckre MaTepuaibl. [Ipu 3ToM Heo0XonIuMoO o0pamiaTh BHUMaHHE HE
TOJIBKO Ha COJIep’KaHWE MOATOTOBKH B By3e Oyaymux yduTenedl mH(pOpPMAaTHKH, HO M BBIMTYCKHHKOB MT-
HarpaBieHuit [6].

BO'BTOpBIX, IMPOTUBHUKU HM3YYCHUA IIuToHa B mIKOJIE CCBHIIAIOTCS HaA TO, YTO HAIITMCAHHBIC Ha ITuTone
MpOrpaMMBbl MeJIeHHee paboTarOT MO0 CPABHEHHIO C APYTUMH S3BIKAMH, U JUTSI PEIICHUSI HEKOTOPHIX OJIMM-
MMUAIHBIX 337134, T/Ie YYUTHIBACTCS BPEMsI BBIIIOJIHEHUS MTPOTPaMMBI, He oaxoaAt. [la, neiicTBUTeNbHO, IpH
pelIeHnH OO0HBIX 3aa4 Jy4dllle UCIoJb30BaTh C++, HO I PELICHUS APYTUX OJIMMITHAJIHBIX 33]1a4 OITH-
MaibHee nMeHHO [1uToH, KoTophIil Haét Oonee KOpOTKUi Koa. M He cirydalitHO caMu OopraHM3aTOPhl BCepOC-
CUICKOW OMMMIHAIBI 110 WHGOPMATHKE PElIeHHs 3ajad MepBOr0 M BTOPOTO 3ITAIOB JAEMOHCTPUPYIOT, KaK
[IpaBUIIO, UMEHHO Ha [IuTone.

Taxum o6pa3zom, [TMTOH MOKHO M HY>KHO HCIIONB30BaTh B KA4eCTBE 0a30BOTO sI3bIKa HAYAIBLHOTO 00Y-
YEeHHs MPOTPAMMHUPOBAHUIO B 7—9 Kitaccax. DTO TO3BOJIHT MMOBBICUTh MHTEPEC K U3YUSHHIO allTOPUTMU3AINN
M OCHOB IIPOTPaMMHPOBaHUs Y 00Jiee MIMPOKOro Kpyra IIKOJbHUKOB, HEKEIH ceiiuac, MoJyduTh 00JIee BbI-
cOoKHe 00pa3oBaTelbHbIe Pe3yNbTaThl, YTO B KOHEYHOM HUTOTe OyAeT crocoOCTBOBAaThH (DOPMHUPOBAHUIO Y
IIKOJIEHUKOB ITU(PPOBBIX KOMITETEHITHH, HEOOXOAMMBIX IS yCIIENTHON PO eCCHOHAIIEHON caMOpeain3aiun
B 3TIOXY ITU(PPOBOIA SKOHOMHUKH.
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AnHoTanusi. B cTathe paccMaTpuBacTCs HEOOXOIMMOCTh pa3pabOTKH MPOTrPaMMHOTO MOJYJST MHOTOMOJANTb-
HOW yueOHO# aHANMUTHKHU. B CBsI3U ¢ HEOOXOAMMOCTBIO OMpeecHUs (YHKIIMOHAA MPOrPaMMbI U pa3pa-
00TKH TpeOOBaHHUH K MPOrPaMMHOMY OOECIICUCHHUIO MIPOAHAIM3HPOBAHBI COBPEMEHHbBIC HAyYHBIC MyOJTH-
KalliH 10 MYJIbTUMOIAIBHON YUeOHO!H aHAIUTHKE.

KiroueBble cJioBa: ydycOHAs aHAMTHKA; MYJIbTHMO/IajIbHAs yueOHAs aHAIUTHKA; MYJIbTUMOJATHHBIC TAHHBIC, MYJIb-
TUMOJIATbHBIC (DYHKIMH, MYJIbTHMOJAIbHBIC aHAIU3bI, MyIbTUMOIAIbHbIC MOBCACHUS, aHHOTHPOBAHUE, TPO-
TPaMMHBIIH MOYJIb MYJIETUMOIATIEHOH YaeOHOH aHAMTHKY, (DYHKIIH IPOTPAMMHOTO MOJTYJISL.

B Hacrosimee Bpemsi B CBS3M C pPa3BUTHEM BO3MOXHOCTEH MCKyccTBeHHoro mHremekra (M) crano
BO3MOYXHBIM ITUPOKOE BHEIPEHUE NMPOTPaMMHBIX CPEJCTB, ¢ QYHKIMIMHU PAaCIO3HABAHUS MUMHUKH, IMOIINH,
KECTOB, B yueOHBII npouecc. B ¢BA3M ¢ 3TuM, BayKHBIM HallpaBJieHHEM Hcnoib3oBanus MU sensercs paspa-
00TKa MPOrpaMMHBIX MOJENeH, 000ramarmux BO3MOXKHOCTH 00Y4aloIIMX HIpOrpaMM B 0OJIaCTH y4eOHOI
aHaTUTUKA. B cTaThe Ha ocHOBE aHanm3a pabdot [1-33], mocBAmEHHBIX TIpobIIeMaM MyJIbTHMOAAIBHON aHa-
JUTHKY, BBISBICHBI OCHOBHBIC (DYHKIIMH MOAYJISI MHOTOMOAYJIbHOW y4eOHOW aHaIMTUKH OOYYalolIMX Mpo-
rpamM.

Vuebnas ananutuka (Learning Analytics, LA) — 310 «... u3Mepenue, cOOp, aHAIN3 U MPECTABICHNE
JAHHBIX 00 yYalIuXcs U UX KOHTEKCTax B IEeISX MOHUMAaHUs ¥ ONTHMU3AIMK 00yUeHHS U CPeIbl, B KOTOPOH
OHO TPOUCXOIHT ...» [28]. JlnHamMuKa myOIMKalMOHHONW aKTHBHOCTH, KOTOPYIO aBTOPbI MPOaHATM3UPOBAITH
B Scopus, WoS, IEEE DL, ACM DL, ScienceDirect, SpringerLink, moka3biBaeT yCTOWYUBBI UHTEPEC K
yueOHOM aHAIMTUKE 32 nocieanue roasl: 2014 . — 296 nyonukanuid, 2015 r. — 357, 2016 r. — 548, 2017 r. —
613, 2018 r. —433. OTu naHHBIE JOKA3BIBAIOT YTBEPKIAECHUE O TOM, YTO ydeOHasi aHAIMTHKA SBJISIETCA TPETh-
eil BOTHON pa3BUTHS 00pa30BaTEIIbLHONW TEXHOJIOTHH, ITOCIEI0BABILICH 33 CUCTEMaMH YIIpaBJIeHHs 00y4eHH-
eM ¥ conuanbHbIMU ceTssMu [16]. OnHako Hapsiay ¢ JOCTOMHCTBaMU y4yeOHo# anamutuku [2, 14, 16] Bbisis-
JIeHbI TIpoOJIEMBI €e MPUMEHEHUs], COCPEIOTOUCHHbBIE B JBYX aCMEKTaX: TEXHHYECKOM W 00pa3oBaTeIbHOM
[14, 16]. KiroueBoit npodiaemoii LA siBisieTcss HEIOCTaTOYHOE BHUMaHHE K TEOPUU OOYUSHHMS U TIperoiaBa-
Hust [16].

C 2012 r. mosBWIOCH TOHATHE «MYJIbTUMOJAIbHAs ydeOHas ananutuka» (Multimodal Learning
Analytics, MMLA) kak pactmpenne LA. MMLA onpenenstoT Kax «...HabOp METO/0B, KOTOPBIE MOTYT HC-
MOJIL30BATECS ISl cOOpa HECKOJIBKUX MCTOYHHMKOB JIaHHBIX C BBICOKOW YacTOTOH (BHIEO, XKYypHAIbI, ayaHo,
XKecTbl, OMOCEHCOPHI), CHHXPOHU3UPOBATh M KOJIUPOBAThH JIAHHBIE W M3y4aTh OOyYEHHE B PEAMCTHYHBIX,
9KOJIOTHYECKH 00OOCHOBAHHBIX, COIUATBHBIX, CMEIIAHHBIX cpeax o0yueHus...» [18].

[lepBbIii ceMuHap 10 MyJIBTUMOJAIEHON yuyeOHOU aHanmuTuke mpoien B 2012 r. B pamkax KoHpepeH-
mun «International Conference of Multimodal Interactiony» (ICMI). C Tex mop ObLTH OpraHU30BaHbI €KETO/I-
HBbIE CEMHUHAPHI U KOHQEpeHIuH 110 3Tol Temaruke. Borpocsl MMLA paccmatpuBaiuch Ha KOHPEPEHIIUSIX
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LAK (International Conference on Learning Analytics and Knowledge), Hauunas ¢ 2013 r. B 2017 r. cemu-
Hapbl Learning Analytics Allross Spaces (CrossLAK) u MultiModal Learning Analytics (MMLA) Oblin
00beauHeHs! B equubiii — CrossSMMLA.

Hensto MMLA siBnsieTcs pacimpenue paboThl B 00JaCTH HHTEIICKTYaIbHOTO aHann3a JaHHbIX 1 LA
710 MyJIbTUMOIATBHBIX YICOHBIX CPeJI IyTeM 00pabOTKH MyJIbTHMOIAIbHBIX AaHHBIX [32].

Paccmotpum coBmemenne LA n Habmronenus 3a ypokamu (Lesson Observations, LO). Habmonarens-
HBIE JJaHHBIE (C JATYMKOB KOMIBIOTEPHOTO 3PEHUS], MOIb30BATEIBLCKOIO KOHTEHTAa M JaHHBIX M3 y4eOHBIX
00BEKTOB; BBICOKOKAYECTBEHHBIE CHHXPOHH3MPOBAHHBIE MYJIHTHMOAAIBHBIC 3allCH B3aMMOICWCTBUS HE-
OOJBIINX TPYIN YYAIIUXCs) UCMONB3YIOT IS M3YYEHHUS PAa3NU4IHBIX oOsacTeil o0ydeHHs W oOoramieHus
nanubix LA [30].

AHanu3y MoJBEpraroTcs JABa THIA NMOBEACHYECKUX NAHHBIX: JABHraTeNbHbIE (MOTOPHBIC) M (DU3MOIIO-
rudeckre. MOTOpHbBIE MOJAIBHOCTH KacaroTcs Tea (aHaau3 mo3bl U sxectoB) [20, 24] unu ronossl (aHaau3
BBIpa)KEHUH JIMLa, ABWXEeHUH a3 u peun) [20]. duznonornueckine MOAaIbHOCTH TaKKEe COOTHOCAT C dac-
Tamu tena [20] (cepaue, Mosr u koxka). B MMLA onpeneneHHble HaJeKAbl BO3JaraloTcs Ha MPUMEHEHHE
pe3yNbTaTOB aHATUTHKHA MEAWIIMHCKON ITOMOIIY KaKk MoJenn WH(PacTpyKTypbl cOopa OONBIINX JAaHHBIX U
KaK aHAJUTHKHM KOHEYHBIX IONIb30Bareneii [25].

MynbeTuMoanbHble (DYHKIMHK, CBS3aHHBIC C TI030M U KECTOM, MCIOIB3YIOTCS IS 3a/1a4M KI1acCH(H-
Kalny TEeWCTBUI ydalmxcs B AWajorax B pamkax oOywaroriero awmanora [21]. Ilpu mccnemoBaHuM KOHIIETI-
MU TUKI0B 00paTHO cBsi3u (OC) B KOMIIBIOTEPHOM HMHTATOPE SKOCHCTEMBI «XHUIIHUK-)XEPTBA» C PYYHBI-
MU JIBIKCHUSIMHU B KadecTBe MHTep(elica BhIsSBICHA CTATUCTUYECKAs CBSI3b MOCIIE0BATEILHOCTH JIBMKECHUS
BO B3aMMOJICHCTBUSX MIKOJHHUKOB C MPEJ- U MOCT-Y4eOHBIMH YPOBHSMHU NOoHMMaHus M 1ukiioB OC [15].
XoTs BUICOAHATN3 SBISIETCS OJHWAM M3 OCHOBHBIX JJIEMEHTOB OOpa3oBaTEeNbHBIX HcciemoBanuii, MMLA
WCTIONB3YET pa3iMYHbIC TUTIBI MYJIbTUMOJABHBIX aHAIM30B: ayIHO0, KECThl U JaHHBIE JIIEKTPO-AepMalbHON
nesitenbHOCTH [31]. ANTOpUTMBI pacro3HaBaHUsS JKECTOB HCIIONB3YIOT ISl CBSI3BIBAHUS EHCTBUI Tena C
KPUTHYECKUMHU KOHIETUAMHU. Moienb paboThl [23], JaeT JOCTYyI K TPEeM PeXHUMaM MOTOKOB NaHHBIX (T10-
JIO’KEHUE CKelleTa, PYHKINH KMHEMATHKU M BHYTPEHHHE TTapaMeTphl MOJEINH), TTO3BOIISIA 00JIerdyaTh CHMY-
JSIIIMOHHBIE B3aUMOJCHCTBHSL.

Jiisi KOHCTPYKTOB O0y4eHUs! (KOHIICTITyalIbHbIE U3MEHEHUS, SMOIMOHAIBHBI MHTEIUICKT, HACTPOM,
WICHTUYHOCTH) TPEJIOKEHBI Pa3iINYHbIe XapaKTePUCTUKH NIl UCCIeAOBaHus (MHINKATOPHI, METOMIbI aHa-
JUTUKH, WHCTPYMCHTBHl AQHAIWTHKU, THUIBI [aHHBIX, YCTPOHCTBO 3axBata HaHHbIX) [32]. Ilpaktuko-
OpPHEHTHUPOBaHHOE O0yUeHHE MH)XCHEPHOMY JM3aliHY BBISBIJIO Pa3IHYHbIC MYJIbTUMOAAIbHBIC TTOBEICHHS
oOyuaromuxcs (Action, Talk, Stress, Flow) [33], koTopble ObliIM HCHONB30BaHbI CTYICHTAMH KaK B COBOKYII-
HOCTH, TaK M KaK IOCJIE0BATEIIFHOCTH JSHCTBUN.

Tax, HarpuMep, IPU PACCMOTPEHHUN OTJENBHBIX TUCIUIUINH ObUTH UISHTH(UIIMPOBAHBI 00IINE MOJIe-
T B3aUMOJICHCTBHUM U OBUIIO 0OHAPYKEHO, YTO IMIKOJIHHUKHU C 0OJiee BBICOKUM YPOBHEM OOy4YeHHs OOIIbIIe
BPEMEHH MPOBOJAT B TWHAMHYECKOM KJIACTEpe, YeM IIKOJBHUKH C HU3KUM ypoBHeM [29]. AHanu3 B3risga
00y4Yaromuxcsi Ipy UccienoBaHnu KoHuenuu mukinoB OC moka3an OTIMYHS B YYaCTHH HHU3KO U BBICOKO
yCIeBaloNMX yJammxcst B nHGopmarmu ot umuratopa [15]. MMLA ucnonb3oBana Jiist oiay4eHust nHdop-
MaIiH O YeJIOBEUECKUX (paKTopax MPoIecca COBMECTHOTO MPOEKTHO-OPUEHTUPOBAHHOTO O0YUYEeHHSI CTY/ICH-
TOB /17151 HOPMUPOBAHUS TOAJCPKKU pabOTHI B MaJIbIX rpymmax [22].

B MMLA cocrosinre 00yueHus npecTaBisaioT yueOubiMu MeTkamu (Learning Labels, LLS), koTopbie
MIPUBSI3BIBAIOTCS K OTIPEACIICHHBIM BPEMEHHBIM HHTEPBaJIaM MYJIBTUMOMNAIBHBIX 3allUCeil JaHHBIX. AHHOTa-
1Mel Ha3bIBAIOT aKT MHOTOKPATHOTO MPUCBOCHUS YUEOHBIX METOK MYJIBTHUMOATLHBIM WHTEPBAIaM JaHHBIX.
Jnist aHHOTUPOBaHUS UCHONB3YIOTCst LLS, mpenocraBieHHble BHEITHUMH 3KCIIEPTAMHU, WM W3BJICYCHHBIC U3
camooT4eToB oOy4aromuxcs [20].

Hosepue npenonasareneit K MMLA octaeTcs HU3KUM, HO €r0 MOXHO MOBBICUTH 32 CUET MpHUBJICUE-
HUS TTOCIIEHUX K HacTpoiike MMLA, aganTupysi K uX KOHKPETHOW CHUTYyaI[i CMENIaHHOTro o0yueHus [26].
OtcyTcTBHE 00IIEH apXUTEKTYphl MmporpamMmmHoro obecredenus MMLA TpeOyeT cOCpemoTOUUTh YCHUIHS
BCEX 3aMHTEPECOBAaHHBIX CTOPOH HAJI €€ pa3paboTkoii [27].

Takum o6pazom, MMLA ucnonb3yer paciiupsirOIIUNACs CIIEKTP JaTYNKOB, BHICOKOYACTOTHBIX TEXHO-
Joruii cbopa JaHHBIX, METOJIOB MAITMHHOTO O0YYEHUS W MCKYCCTBEHHOTO MHTEJUIEKTa. B TexHWUYeckom ac-
neKTe TpeOYIOTCs JOMOJHUTENbHBIE UCCIICAOBAHHS AJISl TIOATBEPKICHHUS UCXOTHBIX JaHHBIX ¢ Ooiee KpyIi-
HBIMH pa3MepaMH BBHIOOPKH M YTOUHEHHS METOAOJIOTMHM cOOpa M aHaiM3a JaHHBIX, YTOOBI 00ECIEeYUTh YII-
POIIICHHE W aBTOMATHU3AIMI0 ATOTO Mporecca. B o0pa3oBaTelbHOM acrieKTe TPEeOYIOTCS TEOPETUYECKUE U
npakTuIeckue 00OCHOBAHUS BBISIBIICHHBIX CBSI3eH MOBEIEHUYECKUX MOJIeel 00ydJaroniuxcs ¢ pe3ysibTaraMu
o0OyueHusl.
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IpakTHYEeCKOE MOJATBEPKIACHAE MOKET OBITh MPEICTABIEHO PE3yJbTaTaAMH MOHHTOPUHTA TIOBEICHHS
y4anmxcst, pabOTHUKOB, IIOJb30BATEIECH U Jp. Yepe3 Paclo3HaBaHHE MUMHKH M JKECTOB, SMOLHMIA U PECUH.
DTH TEXHOJOTHH MOTYT MPUMEHATHCS MPU AUCTAHIIMOHHOM OOYUYEHUH JUTS ONITUMHU3AIMK OOpaTHOM CBSI3H C
00y4arOIIUMHUCS ¥ JUTs (POPMUPOBAHUS MTEAarOTHUECKHUX TEPLENTUBHBIX CIIOCOOHOCTEN. M3yueHnio ocoOeH-
HOCTEH BOCTIPHUATHS JIHI[ APYTUX JIFOJIeH ¥ Au(depeHIMaii UX BHIPAKEHHUH TOCBSIIEHO MHOTO MyOJInKa-
uii 1 3a pyoexom, u B Poccuu [4, 9, 11 u ap.]. B paborax [2, 18, 21, 13, 17, 19] paccMaTpuBarOTCs ajaro-
PHUTMBI U METOJIBI PACIO3HaBaHKsI 00pa30B (B T.4. peUH, KECTOB, 103, MUMHUKH M 3MOIHii). O630p U aHAIN3
[POrPaMMHBIX TIPOILYKTOB, 00ECIIEUNBAIONIMX MPOIIECC PACIIO3HABAHMS, TIPECTAaBIeH B MaTepuaiax [34].

PaccMOTpUM KOHIIEMIIHIO pa3padOTKH MPOrPAMMHOTO MOJYJIS aHaIM3a MYJbTHMOIAJIbHON aHaIUTH-
KH, OCHOBAaHHOT'O Ha aJITOPUTMaX HCKYCCTBEHHOTO MHTEJUIEKTa (pHc. 1).
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Puc. 1. KonTekcTHasi AMarpaMmMa nporpaMMHOro MoayJisi aHAJIM3a MYJIbTHMOJAIbLHONH AaHAJTUTUKH

Jlis GyHKIIMOHUPOBAHMS TIPOTPAMMHOIO MOJYJIS HEOOXO0IMMa peaiu3aliusl Paciio3HaBaHUs KECTOB,
MHUMUKH, peuu, 3MoIuit. OO0I1as cxemMa pacro3HaBaHMs ¢ UCIOJb30BaHUEM 00yYaroIiel BHIOOPKH MIPECTaB-
nieHa Ha puc. 2. JlaHHBIH MOIyNb BKJIIOYAET B ce0sl Takue QYHKIINH, KaK:

O0paboTKa UCXOMHBIX JaHHBIX OT JaTYHKOB;

Pacrnio3HaBaHue peuun v aHAINU3 SMOIIMOHAILHOTO COCTOSTHUS OTBETUMKA, YPOBHS CAMOOIICHKHY;
Pacrnio3HaBaHKe KEeCTOB M aHAINU3 SMOIIMOHAILHOTO COCTOSHHUS OTBETUMKA, YPOBHS CAMOOIICHKH;
Pacrnio3HaBaHue O3Bl U aHAIM3 YMOIMOHAILHOTO COCTOSIHUSL OTBETYHKA, YPOBHS CAMOOICHKH;
Pacrnio3HaBaHre MUMUKHU U aHAIM3 3MOIIMOHAIILHOTO COCTOSHUS OTBETYMKA, YPOBHS CAMOOIICHKH;

. Onenka 3HaHUH.

AJNTOPUTM pacrio3HaBaHUS pevH (BKECTOB, MO3bI, MUMHKH W 3MOIMI) BBIMJISUT CIEAYIOIINM 00pa-

I N e

30M:
* WCXOIHBIM CUTHAN;
* HavaJbHas QUILTPALUS U YCUIICHHUE ITOJIE3HOTO CUTHAJIA;
* BBIJICJICHHE OTACIBHBIX CJIOB (3KECTOB, 1103, SMOIMHI, MUMHYECKHX ABHKCHHH );
* pacro3HaBaHHE CJIOBa (KECTOB, 1103, YMOIIHH, MUMHIECKIX ABHKCHUI);
* pacrmo3HaBaHHE peur (KECTOB, 1103, IMOIIUNA, MUMUKH);
* peakiys Ha PaCllO3HAHHBIM CUTHAI.
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@pneu 00Y4AHWHX CHTHANOH

0by4YeHHe

3anonHeHue Dazkl 3HAHUA

PacnozHaeanwe

Hﬂocrynneune CHUrHana

Puc. 2. O0mas cxeMa pacrno3HaBaHUs ¢ HCIOJIb30BaHHeM o0y4arouieii BBIOOpKH

Omnuiiem 6osee MOAPOOHO CONIEPKAHNE ITAIIOB PACIIO3HABAHUS PEYH:

1. OueHka kadecTBa pedyeBOro curHaua. OnpeneneHue YpoBHs NOMEX U UCKaXKEHUI.

2. IloctymneHue pe3yipTaTa OLEHKA B MOAYJIb aKyCTHYECKOH aJanTalud, KOTOPBIA yNpaBiseT
MOJIyJIEM pacyeTa MapaMeTpoB peur, HEOOXOJUMBIX AJIsl PACIIO3HABAHMS.

3. Ouenka uHGOpPMAIMU O YacTH pedH, (JopMe CII0BA U CTATUCTUYECKHUE CBSI3H MEXJy CIIOBaMH.

4. TlocTtymieHne mapaMeTpOB pedyd B OCHOBHOI OJIOK CHCTEMBI PaclO3HaBaHUS — JeKomep. JTO
KOMITOHEHT COTIOCTABIIIET BXOJHOW pPEUYEBOW MOTOK ¢ WH(MOpMaIuel, XpaHsmeics B aKyCTUYeCKHX U
SI3BIKOBBIX MOJIENISAX, U ONpeleNsieT Hanboee BEPOsITHYIO MOCIEI0BATENBHOCT CIIOB, KOTOPAsi U SIBISIETCS
KOHEYHBIM pPe3yJIbTaTOM PaclO3HaBaHUSI.

Takum o0paszom, 3HaHHE 00 OCOOEHHOCTSX CYOBEKTHBHOTO OIIEHWBAaHWS SMOIMOHAIBHBIX MPOSIBIIE-
HUH, 0 BO3MOXKHOCTSX MYJIbTUMOJIAIBHON aHAJIMTHUKH, 000Talaionel y4eOHy0 aHaIUTUKY, U IIPUMCHEHHE
COOTBETCTBYIOLIETO MIPOrPaMMHOT0 MOAYJIS TIO3BOJIUT Oosiee 3¢ PEeKTUBHO OpraHn30BaTh 00y4YeHue, B KOTO-
poM OyzeT peaar30BaHO NEPLEITUBHOE OOLICHNE ¢ 00YYatOLIIMUCS.
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BBIYUC/IUTEJIBHAA TEXHUKA

AHHOTanusl. AHaJIN3 U NPOEKTHPOBaHHE HH(OPMAIIIOHHBIX CUCTEM CTAHOBHUTCSI YPOBHEM HE TOJIBKO MAarucTpa-
Typel, HO U OakanmaBpoB o |T HampaBiennsM. Ham kaxketcs, 9TO 3TO O4E€Hb CBOEBPEMEHHO U TpeOyer
[epecMOTpa Colep KaHus 00pa30BaHMs 110 STUM HaIpaBICHUAM. J[0 CHX MOp MBI SABISIEMCS TOJIBKO II0JIb-
30BaTeNIs HE OTCYSCTBEHHOI'O MHCTPYMEHTApHs pa3paOOoTKH 0a3 NaHHBIX U MH()OPMAIHMOHHBIX CHCTEM.
ITpu 3TOM MaNo KTO U3 CTYACHTOB MHTEPECYeTCsS BHYTPCHHHM COJACPKAHUEM STHX HMHCTPYMEHTOB. DTOT
YPOBEHBb TpeOyeT HEe TOJBKO CTPYKTYpPHPOBaHHMS AaHHBIX M METOAOB, HO W 3HaHUH 3QdeKTHBHOrO Hc-
MOJIB30BAHUS ONICPATUBHOM IaMSTH, TUCKOBOTO IPOCTPAHCTBA, OpraHMU3AlUKM B3aUMOICHCTBHA MEXIY
COOCTBEHHBIMH KOMIIOHEHTaMH U C JPYTMMH BHEIIHUMH HHCTPYMEHTaMH Pa3paOOTKH WHPOPMAIIMOHHBIX
cucreM. B aToif paboTe MBI BKpaTIie ONHMIIEM Kakue 3aJaHus HYXHO INPEUIOKHUTH CTYJCHTaM, 4TOOBI
MPUBJICYb UX BHUMAHUEC K pa3pa60TKe CO6CTBCHHLIX CUCTEM YIIPpABJICHUA 06azaMu JJaHHBIX.

KoaioueBble ciioBa: pazpaboTka 6a3 JaHHBIX, aHAJU3 M NPOEKTHPOBAaHKWE MH(POPMAIIMOHHBIX CUCTEM, aHAJIN3 U
npoektuposanue CYB/, pazpaborka CYB/I.

[IpaButenscTBO Poccuiickoit denepanny MOCTaBUIO 33a7a9d CO3AaHUS MU(POBOH SKOHOMHKH ¥ BBI-
JeNTUIIO0 NIPUOPUTETHBIE HANPABJICHUS pPa3BUTHA HaykKu M oOpas3oBaHus. Poccuiickue mporpaMMHCTBI HE pas
YTBEPKAAIM XOPOIIYI0 KBATH(UKAIMIO Ha Pa3HBIX MEXKIYHAPOIHBIX KOHKYpcax u Gopymax. Ho Tem He me-
Hee, CeroJIHs MBI SBJISIEMCS CBUAETEISIMHI TOT0, YTO Yy HAC HET CBOEH ONepariMOHHON CUCTEMBbI, TOCTaTOYHOIO
KOJIMYECTBAa MHCTPYMEHTapusl pa3paboTKu MH(POPMAINMOHHBIX CHCTEM W 0a3 AaHHBIX. |T BBITyCKHUKH, KO-
HeuHo, xopomio Biazneot Takumu CYBJ] kak MS Access, MySQL, MS SQL server u CYB/I Oracle u wuc-
MOJIB3YIOT MX B pa3paboTke caiitoB u WeD nmpoekToB, KIMEHT-CEPBEPHBIX TMPHIOKEHUH yrpasieHus bJl u
Ip. OTO HA CErOAHALIHUHN JIeHb OBbUT HEOOXOJUMBIM YPOBHEM HX MoAroToBKHU 1ist IT-unnycrpun PO.

AHanu3 JaHHBIX, CO3[aHUE CTPYKTYDP AaHHBIX, BBOJ 3HAYEHUH AaHHBIX, 00padOTKa, XpaHEHHE UMEIOT
OCHOBOTIOJIAraolee 3HaueHue Mpu pa3paboTke aropuTMoB U mporpamM. OcoOeHHO BasKHO MPOEKTHPOBaA-
HHUE COCTaBHBIX CTPYKTYP AaHHBIX, X Pa3MeEIICHHE B CTATUUECKON U TUHAMUYECKON aMsITH, UX XpaHECHHE B
¢aitnax. M3yyeHne CTPyKTyp JaHHBIX B pasHbIX S3bIKAX IO3BOJISIET HE TOJBKO YIIYyOWTHCS B Teopuio 0a3
JIAHHBIX, HO ¥ PEaln30BaTh OCHOBHBIE METO/Ibl PENIIIMOHHON anreOpbl, CBA3BIBATH TAOIHUIIBI OTHOIICHUSMH
«OJIMH K OJTHOMY», «OJIMH KO MHOTHM», «MHOTO€ KO MHOTHM», HO U pa3pabaThiBaTh MMPOrPaAaMMHBIE CPEJIbI
coznanus 6a3 naHHbIX. s GakanaBpoB |T-HanmpaBiaeHU Mbl IPEAIOKUIN MEXIUCIUIUIMHAPHBIN TOAX0A
n3yuyeHus 6a3 paHHbIX [1], 1 yOexzaemcsa B TOM, YTO TaKOH IOJIXO/ BaXKEH Ha BCEX YPOBHIX 00pa3oBaHUS —
OT PO HUITBHOM HIKOJEI 10 By3a.

B mMaructpaType 1o 3TOMy HampaBJICHHIO MBI Mpe[JiaraeM CTyneHTaM pa3pabotky anaioroB CYB/L.
Taxas pabora TpebyeT, BO-IepBbIX, aHAIN3a HHCTPYMEHTApHs, HOpMATOB XpaHEHUS] B ONIEPATHUBHOM U AWC-
KOBOW maMsATH. Bo-BTOpBIX, YHTH OT OIIMOOYHOTO MpeACTaBICHUs Beell 0a3bl B ONMEPAaTUBHOM MaMATH, TaKk
KaK 3TO HEBO3MOKHO.

Paccmotpum mpoctytro 3agady: HykHO co3iaTe nmporpaMMy XpaHEHHsI CIIMCKOB BCEX KJIACCOB LIKOJIBI
B 0a3e JaHHBIX.

BrimomHNM Takol aHAN3 OTHOCUTENFHO KJIACCOB ¥ IOIMYCTHM, YTO B IIIKOJIE X KOJMYECTBO HE Ooliee
100. HoroBopuMcS, 4TO O IIKOJILHUKE MBI XpaHuUM cienyromue naHubie: Gammmms W.O., nata poxaenus,
KJ1ace, IUTep Kiacca. Y CIOBUMCS, YTO B Kilacce He Oonee 40 yyamuxcsi.

[IpencraBum ckazanHoe Ha a3bike [lackaib.

type SchoolboyGls =record  {IllkonpHuK}

fam:string[20]; {Pamumus U.0.}

dr:string[12];

klss:integer; {kmacc (uncmo))}

liter:char;  {mmrep knacca}

end;
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type klass=record {B xmacce mo 40 ygammxcs}
kl:array[1..40] of SchoolboyGls;
end;

Teneps onpenenym CTPYKTYpPHO LIKONY, OTPAHUYMBIINCH HA3BAHUEM LIKOJIBI, aAPECOM U KOJUYECT-
BOM KJIaCCOB B IIIKOJIC. HpeILCTaBI/IM 9TO MPOrpaMMHBIM KOAOM.
type school=record

Name:string[20]; {nazBanwue mkonsl, Hanpumep MBOY COII 23}
PName:string[50] ;  {[lomHOe Ha3BaHUE MIKOJIBI }

adr:string[12]; {Anpec mKosI}

kls:array[1..100] of klass; {xomuuecTBO Ki1accoB orpanmudeno 100}

end,

IpencraBuTh Takyro 6a3y B OMepaTHBHON MaMSATH HE UMEET CMbICIIA. 3/IeCh M HAUMHAETCS MCCie[0Ba-
TeNbcKas paboTa Mo ToMY, Kakoil 00beM JTaHHBIX MOYKHO MPEACTABUTh B ONIEPATHBHOW MaMSITH, KaK HCIOb-
30BaThb JOIOJHUTCIbHYIO MMaMATh, KAKUM o6pa30M IIpy 1 OIrpaHUYCHUN Ha MMaMATb MbI pa6OTaCM C rpoman-
HBIMH 00BEMaMU TaHHBIX.

Ha crnenyromem mare aHanmu3upyeM BO3MOXKHBIE (DopMaThl 0a3 JaHHBIX, peann3anuto s3bika SQL,
BO3MOXHOCTb CEPBEPHOT0 XpaHeHHs JaHHbIX. KoHeuHo 3To paboTta sBIseTCS TPYNIOBOW M3-3a2 OONBIIOTO
0o0BbEMa naHHBIX. Pe3ynpTaToMm paboThl sBiseTcs 3amuTa amynsaropa CYB/l. Koneuno, cpoku o0ydeHus, 3a-
HATOCTh CAaMHX MAarkCTPOB M MpENojaBareis He NaéT BO3MOXKHOCTh pa3pabOTKH CKOJIb-HUOYb 3HAYUMOTO
WHCTPYMEHTA, HO TEM HE MEHEE, IIPU JKEJIaHUU OHU MOTYT CO3/1aTh TaKOW MHCTPYMEHT. Takol moaxoj ak-
TyalieH, Tak Kak |T-uHmycTpus TpeOyeT BHEAPCHHE ONEpeKaroniero o0yueHus B OArOTOBKY OakajaBpOB H
MarucTpoB JaHHOTO HAMPABJICHHS TOATOTOBKH [2].
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NCITOJIB3OBAHHUME 1C:ITPEAIIPUATHE
B IIOAT'OTOBKE bYAYHIUX UHKEHEPOB

AHHoTanms. B naHHON cTaThe omMcaHa TEXHOJIOTUS MCIOIb30BAHUS MPOrPaAMMHBIX HMPOAYKTOB HAa OCHOBE
wiatdopmsl «1C:IIpeanpusatie» B NOATOTOBKE OyIyIIMX WHXKEHEPOB B TEUEHHE BCEro INeproja odyue-
HUSI B YHUBEPCUTETE Ha Pa3HbIX JUCLUIIMHAX OaKallaBpuaTa 1 MarucTpaTyphl.

Kaiouessie cioBa: 1C:IIpennpusitue, nHGOpMaTHKa U BEIYUCIUTENIbHAS TeXHNKa, ERP-cucremsl.

B nensx mobleHus 9pGEKTUBHOCTH YIIPABJICHUS M yUeTa B TOW WJIM MHOW OOJaCTH COBpEMEHHBIE
opranuzauuu B Poccun u B cTpanax OMMKHEro 3apy0ebsi Bce Yalle MPUMEHSIOT IPOTrpaMMbl, IIOCTPOSHHbIE
Ha TexHonornueckoi miarpopme «1C:IIpennpusituey. [Ipoxykrer «1Cy» cTamu mpuMepoM YCHEIIHOH KOH-
KYpEHTHOU O0phOBI 0TEUYECTBEHHBIX BBICOKOTEXHOIOTUYHBIX Pa3paboToOK ¢ MPOrpaMMaMH BEIYIIUX MEXy-
HapOIHBIX KOPIOPAIMii HE TOIBKO B 00JIACTH aBTOMATH3ALMK y4eTa, HO U B KJacce MHTEIPUPOBAHHBIX CHC-
TeM ynpasienus npeanpustueMm (ERP-cucrem). B ycnoBusix uugpoBoii Tpanchopmannm cOBpeMeHHbIE OTe-
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gyecTBeHHbIe ERP-crctemsl craHoBsTCS eme 6osiee BOCTpeOOBAaHHBIMH: COOTBETCTBHE PEeabHBIM IOTPEOHO-
CTSIM OpraHM3alluil, IPOCTOTa UX BHEAPEHHUS, BEICOKAsi CKOPOCTh aJlalTallui K U3MEHSIOIINMCS YCIOBUIM U
JpyTHe TPEUMYIIeCTBA CTAHOBATCS elle Ooyiee 3HAUYMMBL. B CBA3M € 3TUM HU3y4YeHHE IUIATHOPMEI
«1C:Ilpeanpusarue» B mporecce MOATOTOBKHA OYAYIINX HHKEHEPOB SBISETCSI 0c000 BOCTPEOOBAHHBIM.

Oco0oe BHHMaHHE COTPYJHHUYECTBY C OOpa30BaTEIbHBIMH YUPEKACHUSIMH yAenseT cama Qupma
«1C» [1]. Kpome 00MIeI0CTYHBIX IS CKaYnBaHUS yIeOHOW BEPCHH TEXHOJIOTHYECKOM TIaThOpPMbI U MPO-
nykra «1C:IIpennpustie 8». Bepcus ans o0y4ueHus: mporpaMMHUPOBAHHIO» CIIELyeT OTMETUTh U Takue o0pa-
30BaTeNbHbIC MPOrpaMMbl Kak (OCHOBBI TPOrpaMMHPOBaHMS M KOH(UTYpHPOBaHUS B KOPIIOPATUBHBIX
nHPOPMALMOHHBIX cucTeMax», «KoMiiekcHas aBTomarn3anysi B KOPHOPATUBHBIX MH()OPMAIIMOHHBIX CHC-
TeMax», «YIpaBlIeHUE NAaHHBIMUA B KOPIOPATUBHBIX MH(GOPMALMOHHBIX cucTeMax», «OOMEH JaHHBIMH B
KOPIIOPaTUBHBIX MH(OPMAIMOHHBIX cucTeMaxy». Kpome Toro, mis moBbimeHUs 3QPEKTUBHOCTH 00YUIECHHUS
CTYZAEHTOB C UCIOJb30BaHUEM cpelcTB «1C» mosiBUIach BO3MOXKHOCTh Pa0OTHI C CUCTEMaMHM YIPABJICHUS U
yuera 4yepe3 MurepHer, ucnonb3ys cepsuc edu.lcfresh.com. IpenonaBarenn UMEOT BO3MOXKHOCTh BECTH
3aHATHS Ha aKTyaJllbHOW BEpCHH KOH(HUIYpaluH, MOCKOJIBKY OOHOBJICGHHE BBIMOJIHSCTCS aBTOMATHYECKH.
OTOT 00JauHBIN CEPBUC MO3BOJISIET TAKXKE MPENoJaBaTessiM B Jr000€ BpeMs IPOBEPATH PabOTHI CTYIEHTOB,
MTOAKITIOYASCh K UX HHPOPMAITMOHHBIM 0a3am.

B HuwxHEeBapTOBCKOM rocyJapCTBEHHOM YHHBEPCHUTETE NPU O0YUEHUHU CTYACHTOB HAIIPABICHUS MOA-
rotoBku «MHpopMaTHKa W BBIYUCIUTEIbHAS TEXHUKA» NpUMeHeHue pemieHuid «1C» momoraeT caenarh
nporecc o0ydeHus: Ooyee Mocaei0BaTeNbHBIM U LEJIOCTHBIM, YUUTHIBAsA, YTO MOJa4Ya MaTepuaja IPOUCXO-
IUT B HENPEPHIBHON MHTETPUPOBAHHOI (OpME B T€UEHHE HECKOJIBKUX KypCOB ITOCPEICTBOM PA3HBIX AUCIIH-
TUTHH.

Ha 3—4 xypcax OakanaBpuaTa CTYyJACHTBI U3Y4Yal0T OCHOBBI 00BhEKTHO-OPUCHTUPOBAHHOTO MPOTPAMMH-
poBanus u 6a3oBble 00BeKTH KoH(puryparopa «1C:Ilpeanpustue» Ha nucummunHax: «OCHOBBI KOHQUIY-
pupoBanus 1C:IIpeanpustue», «IIporpammuposanue B 1C:IIpennpusaruey.

HauanpHpiM 3TamoM oOy4eHUs SIBISIETCS M3y4YeHHE BO3MOXKHOCTEW pa3paboTKH pelieHuil Ha Oaze
«1C:Ilpeanpusarue» ¢ UCHOIB30BAHUEM OCHOBHBIX OOBEKTOB KOH(HUIypauuu, Ipu 3TOM Yy CTYAEHTOB ¢op-
MUPYIOTCSl HABBIKM HE TOJIBKO HMCIIOJIb30BAaHUs CTAaHIAPTHBIX PELICHUH, HO M O10padoTKK (yHKLIHOHAJIA TH-
MOBBIX KOHMUTYpaMii U pa3pabOTKH COOCTBEHHBIX MPHJIOKEHUH C UCIONB30BaHUEM OCHOBHBIX KOHCTPYK-
IIUH BCTPOGHHOTO s3bIKa mporpamMMupoBanus 1C. Hammume 60a30BBIX MEXaHU3MOB TEXHOJIOTHYECKOH IaT-
(opMBI, BCEBO3MOKHBIX KOHCTPYKTOPOB IOMOT'AIOT CTYACHTaM IOCTAaTOYHO JIETKO pa3paboTaTh COOCTBEH-
HYI0 KOH(HUTYpaIuio, 00eCeYnTh OTBEYAIOIINI TPeOOBAaHHAM PTOHOMHYHOCTH TTOJIb30BATEIbCKHI HHTEP-
¢etic, chopMUpoBaTH HEOOXOIUMYIO OTYETHOCTb.

Crenyrouym 3TarnoM sBisieTcs: 6onee yriyOiieHHOe H3yYeHHE BCTPOCHHOTO SI3bIKA POTrPaMMHPOBa-
Hus 1C ¥ sA3bIKa 3apOCOB, YTO MO3BOJISIET MCMONB30BaTh KoHpurypamuwo 1C kak OLAP-cucremy ¢ BO3-
MO>KHOCTBIO ITOJTYYECHHUS! IOCTATOYHO CIOKHBIX aHATUTHYECKUX OTYETOB.

B pamkax HanmcaHus KypcOBOH paOOThI CTYAEHTHI U3y4aroT 0oJiee CrieUaaIi3upOBaHHbIC BO3MOXKHO-
ctu cuctemsl 1C:IlpeanpusTtue, Takue Kak pa3paboTka MOOMIBHBIX MpuioxeHuil Ha 6aze 1C:IIpennpusrue,
MOJISIMpOBaHKe OW3HEC-TIPOIIECCOB B KOHKPETHOW mpeaMmeTHoi obnactu cpenctBamu 1C:Ilpennpusitue,
BO3MOXHOCTH HCIOJNB30BaHMUS [aHHbIX W3 0a3 JAaHHBIX CTOPOHHUX MPOM3BOIAUTENEH, BO3MOXKHOCTH
1C:ITpennpuarue kak CUCTEMBI TOAJEPKKN NPHUHATHUS PEIICHNH U T.I1.

3aKIIIOYATENILHBIM ATalloM OOYYEHHUsI SIBIISIETCS HAITUCAHUE BBITYCKHON KBAMM(UKAIIMOHHON paboTHI
(BKP) ¢ wucnonp3oBaHMEeM B KadecTBE HMHCTPYMEHTa pa3pa0dOTKU TEXHOJIOTHYECKOW TUIAT(HOPMEI
1C:IIpennpusitie. OG0CHOBaHHEM JAHHOTO BBIOOPA SIBIISIOTCS:

— COOTBETCTBHE COBPEMEHHBIM TPEOOBAHMIM K TEXHOJIOTHSIM Pa3pabOTKH IPOrpaMMHOI0 00eCIIeUeHUs;

— OTKPBITOCTH CUCTEMBI, TI03BOJISIONIAS JIETKO aJalTHPOBaTh U MOAN(PHUIIMPOBATH PELICHNUE;

— eJHMHas METOJIOJNIOTHS TPOCKTUPOBAHUS W MCIOJIBb30BaHHUS MHPOPMAIIMOHHBIX CHCTEM, 00EeCIIeYnBal0-
1asi HeoOXOIMMBIN YPOBEHb CTAHAAPTU3AIMH ITPOrPAMMHOT0 00eCTIeYeHus], C OJHOW CTOPOHBI, U YHUPHIIH-
POBaHHBIH MOIX01 K 00YUYCHHUIO TIOJIB30BaTENeH — C JIPYTOiA;

— JMHAMHYHOE Pa3BUTHE TEXHOJIOTUYECKOU MIAaTGOPMbI B COOTBETCTBUU C H3MEHEHUSIMH B 3 KOHOMUKE;

— BO3MOXXHOCTb HCIIOJIb30BaHHMS PAa3JIMUHBIX BAPHAHTOB PabOThI CUCTEMBI, HAUMHAas OT (paiiioBOrO, KIH-
EHT-CEPBEPHOI'0 BapUaHTa U B BHJIE 00JAUHBIX YCIIYT;

— HEBBICOKHE TpeOOBaHUS K allapaTHOMY 00€CIIEUeHHIO.

Bri6op npeamMeTHoil 06nacTu B KauecTBe 00BEKTa aBTOMATHU3ALMK ONpeAeisieTcs] HeOOX0ANMOCTBIO €€
aBTOMATH3AI[UA ¥ BO3MOXKHOCTBIO €€ JICTATFHOTO M3ydeHus. [Ipumepamu Takux MpeIMETHBIX o0nacTei Mo-
T'yT ObITh HEOOJbIINE NPEANIPUATHS PA3IMYHBIX (POPM COOCTBEHHOCTH B cepe 00caykuBaHus (TOCTUHHLIA,
CaJIOH KpacoThl, EVENt-areHTCTBO), TOPTOBBIC MPEANPHUATHS, PA3IMYHbIC HATIPABICHUS ACATEILHOCTH By3a U
T.I1.
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B npornecce padotel Hax BKP cTyneHThI mociie[oBaTeIbHO PEATU3YOT BCE HEOOXOAUMBIC 3TaIlbl HCCIe-
JIOBaHUSL:
— aHaIu3 MpeIMETHOM 00NacTH C BBISIBICHHEM WH(POPMAIIHOHHBIX TIOTOKOB;
— (dopmynupoBaHHe cUcTeMBbl TpeOOBaHU K pa3padbaTeiBacMOi HH(POPMALIMOHHON CHCTEME;
— aHaJIu3 CYIIECTBYIOIINX aHAJIOTOB M MIPOTOTHIIOB,
— pa3paboTKa CTPYKTYpbl HH()OPMAITMOHHOH 0a3bi;
— peanm3anus anropuTMOB 00paboTKK MH(OpMaIHy;
— TPOEKTHPOBaHKE MOJIb30BATEILCKOT0 HHTEp(elica;
— TECTUPOBAaHHE MPOTPAMMHOTO MPOAYKTA;
— DKOHOMHYECKOe 000CHOBAHHUE MPOCKTA.

[IpomexxyTounbmM pe3yibpratoM BKP sBisieTcst nHpopManmonHast MoJieslb IpeAMETHOM 001acT, oTpa-
Karolasi OpraHu3aluoOHHYIO CTPYKTYPY NPEANPHUITHS, QYHKIHOHATbHBIE 0013aHHOCTH PaOOTHUKOB, JIOTUKY
Om3HEeC-TIPOIeCCOB, MHPOPMAIIMOHHBIX IOTOKOB M CTPYKTYPHI JaHHBIX [3, 4].

KoneuHbM pe3ynbTaToM pa3paOOTKU ABJSETCS WHPOPMAIMOHHAS CHCTEMa C BO3MOXKHOCTBIO BEICHHMS
0a3bl JaHHBIX, UX 00pabOTKHU, MOTY4YEHHs aHATUTUIECKONW OTYETHOCTH TpebyeMbix ¢opm. Kak npasumno, He-
CKOJIBKO padO0T B KaXIOM y4eOHOM IOy BBIIOJHSIOTCSA IO 3aKa3aM KOHKPETHBIX NPEANPHUATHH WM HX
CTPYKTYPHBIX OJpa3eTICHUN.

B xauecTBe MpUMepOB BBITYCKHOHW KBaTH()UKAITHOHHON pabOThl MOKHO MPUBECTH Pa3padOTKH MOJICUC-
TeM Ha3HAYeHWs CTUNCHINHI CTyneHTaMm, BeleHus mnoprdonmo cryaenta, APM kyparopa, HOMOIHSIONINAE
WCTIONB3YyeMYIO B By3e nH(popmannonHyto cucteMmy «1C:YHUBEpCUTETY.

B maructparype B mpoliecce 0OydeHHs CTYACHTBI NMPEUMYIIECTBEHHO 3aHUMAIOTCSI UCCIIEI0BATEb-
CKOM JIeSITENbHOCTBIO. 31eCh CTYJCHTHI OCBAaHBAIOT AUCIHMIUIMHBI, B KOTOPBIX PACCMAaTPHUBAIOTCS BOTIPOCHI H
MOJXO/bl aBTOMATU3ALMH XO3SIMCTBEHHOW AEATENBHOCTH NMPENIpUsSTHH, OM3HEC-aHAIN3, TOUCK ONTHMAJlb-
HBIX pELIeHUH, MOACIMPOBAHUE U NpOorHo3upoBanue. [Ipogomkenne u3ydeHus: BO3MOXKHOCTEN MIaT(hopMbl
«1C:Ilpeanpusarue 8» B MaructTparype BeAeTcsl B paMmKkax KypcoB: «MHpopMaTHKa KOPIOPaTUBHBIX CHCTEM
ynpasieHus» u «Pacnipenenenasie mHGpopMamoHHble cucTeMbl Ha 0aze «1C:IIpenmpusitrey.

B pamkax mucumminabl «VMHpOpMaTHKa KOPIOPATHBHBIX CHCTEM YNPABJICHHUS» CTYICHTHI CHayasa
3HaKoMsITCsl ¢ KoHurypanueit «1C:Byxrantepust 8», a 3aTeM M3y4aloT BO3MOXXHOCTH NMPUMEHEHUST HHCTPY-
MEHTOB BHU3yaJlM3allMd OM3HEC-TIPOIIECCOB, BCTPOCHHBIX B HH(popMalronHyto cuctemy «1C:ERPy». Ocsoe-
HHUE HaBBIKOB YNPAaBJICHUS MPEANPUSITHEM INPOUCXOAUT C HCHOJIH30BAHUEM TEXHOJOTHMHM MOJECIUPOBAHUS U
CASE-cpencts [2]. Takoit MeTon BKIIFOYaeT B ce0s BBOJI IAHHBIX MOJICJIBHOTO TIPHMepa U U3y4eHHe aBTOMa-
TU3UPOBAHHOTO pabOvero MecTa TEeKyIlel eXeHEBHON ONEepalMOHHON JIeSATETbHOCTH ONPEICICHHOTO MO/~
paszgeneHus. Ha Takux 3aHATHSX CTYOEHTHl NPUOOINAIOTCS K COBPEMEHHBIM METOJaM W HWHCTPYMEHTaM
yIpaBJIeHHs] IPOU3BOACTBEHHBIMH IPOLIECCAMHU MPEIIPHUATHS, OCBAUBAIOT HOBBIE MOIX0AbI KOMMYHHKALIUU
B YCJIOBUSIX ITUPPOBOH SKOHOMHKH, YTO CIIOCOOCTBYET (POPMUPOBAHUIO MPO(ECCHOHATBHBIX KOMITETEHIINI
(mpyMeHeHHe MEePCIIEKTUBHBIX METOJIOB HCCIIEAOBAaHMS M PELIeHHs] NPo(ecCHOHAIbHBIX 3a/a4 Ha OCHOBE
3HAHUSI MUPOBBIX TCHICHIUH Pa3BUTHA BBIYMCIUTEIBHON TEXHUKH U MH()OPMAIIMOHHBIX TEXHOJOTHUH, CIO-
COOHOCTB K IPOTPaMMHOM peai3ainy pacrpeieIeHHBIX HHPOPMAIIMOHHBIX CHCTEM).

Taxum o0Opa3zom, 00ydeHHE CTYJACHTOB C MCIOIB30BAHUEM TEXHOJIOTUYECKON MIaT(opMBbl U PEeIIeHUH
«1C:Ilpeanpusarue», OCHOBAaHHOE Ha MPUHLMIIAX HENPEPHIBHOCTH, MOCIEI0BATENILHOCTH, HHTETPUPOBAHHO-
CTH TO3BOJISIET HE TOJNBKO C(OPMHUPOBATH HEOOXoAUMBIE 00IIenpodeccHoHAbHBIE U MPOodhecCHOHATbHbIC
KOMIIETEHIINH, HO U 00€CTIeYNTh KOHKYPEHTOCIOCOOHOCTD BBIITYCKHUKOB Ha PhIHKE TPYJ0yCTPOICTBA.
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PEAJIM3ALINA MOJIEJIM CMEITAHHOI'O
OBYYEHUA CTYJAEHTOB
WEB-IIPOEKTUPOBAHUIO

C UICITIOJIb30BAHUEM OHJIAMH-KYPCOB

AunHoTtanus. B pabore npencrasieHsl ouInanbHEIC JTaHHBIE O Pa3BUTHH COBPEMEHHBIX IHU(PPOBHIX TEXHOJIO-
THA B 9KOHOMHKE CTPaHBI, MMOTPEOHOCTH PHIHKA TpyAa B KBann@uiupoBaHHeX |T-cnemmanmcrax. Pac-
CMOTpEeHbl ~ TpeOoBaHMsI paboTojaTenel, NpeAbSBIsEMble K IIOATOTOBKE BBIMYCKHUKOB |T-
CIELHATBHOCTEH. ABTOPOM TIPHBOJIUTCS OIBIT O0OYYEHHs CTYCHTOB Web-pa3paboTke ¢ HCIIONb30BaHHEM
onnaitn-kypcos HTML Academy.

KunroueBble cioBa: 1udppoBas SKOHOMHKA, IUPPOBBIC TEXHOJIOTHH, PBHIHOK Tpyna, |T-cmenmamuctsi, web-
pa3paboTka, 00pa3oBaTebHas MPorpaMma, OHJIAHH-KYPCHI.

BypHoe BHeapeHHe COBpPEMEHHBIX LU(PPOBBIX TEXHOJIOTUH CTPEMUTENBHO H3MEHSAET JKU3HBb
coBpeMeHHOro obmiecTBa. Pa3BuTHe BemylmIux CTpaH MHpa MOJ MX BIMSHAEM XapaKTePH3YyeTCs TaKUMH
mporeccaMu Kak TpaHcopManus YCIOBHI JKU3HHM 4EJIOBEKa, IOSBICHWE HOBBIX OH3HEC-MOAETEH,
IUQPPOBHU3ALINS POMBILINIEHHOCTH, TOCYJAPCTBEHHOTO YIPaBJIeHuUs, HayKu [1].

CormacHo nauHbIM [1] wuHGOPMAaLIMOHHO-KOMMYHHMKALMOHHBIE TEXHOJIOIMHM — JAWHAMHYHO
pa3BuBarolleecs HampapiieHue B 3koHoMuke Poccun. B mepuon ¢ 2010 mo 2017 roxer poct cekropa UKT
coctaBui 17%, 4TO MOYTH B /iBa pa3a MPEBBIIAET POCT BAJIOBOTO BHYTPEHHETO MPOIyKTa.

[IpuopurteTHOii 3amavell TOCyIapcTBa CTAHOBHUTCS Pa3BUTHE IMUGPOBOM 3KOHOMHKH [6]. OmHEM 13
KITIOYEBBIX YCJIOBHH LU(PPOBH3aMM JKOHOMHUKH sIBIsieTcs €€ olecrieueHre KBanu(pUIUpOBaHHBIMU
IT-kagpamu. YTBepAEHHBII MacmopT HalUMOHAIBHON mporpammbl «l{udpoBas skoHomuka Poccuiickoit
Oenepanmm» [6] comepXUT B cebe peanm3aluio psaa KIFYEeBBIX MEPOIPHITHN, BKIOYas mpoekT «Kampbl
Ui TUGPOBOI SKOHOMUKM». COTJIACHO IENEBBIM IOKa3aTeIsIM JaHHOTO IpoekTa K 2024 roay KOJIMYECTBO
BBIIYCKHUKOB BY30B, oOyd4aromuxcst no IT-crenuansHOCTAM, yBenuuuTcs 10 120 Thic. yesoBeK B TOI.
3arTaHupoBaHHbIE TIU(PBI TOATBEPKAAIOT BRICOKUH CITPOC POCCHICKOro phIHKa Tpyaa Ha I T-cnenuanuctos.

ITo manHBIM HCCIleAOBaHMs, MpoBeaéuHoro kommanusamu Head Hunter u Yandex [5] ¢ 2016 mo 2018
rofbl KOJIMYECTBO OOBsiBIeHHd o pabore B IT yBenmnumnoce Ha 5,5%, mpu 3TOM [0Sl BaKaHCHH,
aJipecoBaHHas HadyMWHAIOUIMM |T-crenmanyucramM yBeIHMuMiIach MOYTH Ha TpeTh. Brlmie Bcero crnpoc ObUT Ha
¢ponrtenn- u PHP-paspaborunkos (puc. 1).

Cambie BocTpeboBaHHblie MT-cneymnanbHoOCTH

DpoHTeHO-pazpPatoTHMK +20% - wamensnne

=a aea roga

]
e
e

PHP-pazpaboT4mk
Java-pazpaboTymnk 13%
CucTeMHbll agMUHUCTPATOPR +1%
TecTvpoBwMK 8%
1C-nporpamMmMucT +17%
.NET-pazpaboTumk 4%
CH++-pazpaboTymk +2%
i0S-pazpaboTymk 17%
Android-pazpatoTumk 3%
Python-pazpaboTymk +21%
DevOps-uHmMeHep +70%
JavaScript-pazpaboTymnk 6%
Data scientist +226%

Oyncrek-paspaboTunk +199%

@ 8.5 1 1.5 2 2.5 HCND Takux
BaKAHCHRA
HA TeCHWY
s 2818 roay

O BAHHBIM AHOEKC. NPAKTAKYMA M AHANMTAMECKOR CNYXEB HEADHUNTER, 2016-2018

Puc. 1. BocrpedoBannocts UT-cienuaibHocTel

174



Web-pa3paboTka SBISCTCS MEWHCTPUMOM B CO3/aHMU IMPOTPAMMHOTO OOECIeUeHHs. YUYHThIBASI,
BO3pACTAIONIYI0 POJh CETH HMHTEPHET B JKU3HH COBPEMEHHOro oOmecTtBa crpoc Ha paHHyo |IT-
CHELHABHOCTh OyAET TOJBbKO YBeNW4HMBaThcs. COINAaCHO pe3ylbTaTaM MapKETHHTOBBIX HCCIEJOBaHUM
kommanuu Growth from Knowledge aymuropusi MuTepHeT-monb3oBareneii B Poccuu cpeam HaceiaeHUs
cBeime 16 mer coctaBmia 90 MITUTHOHOB 4enioBeK (+3 MWJUTHOHA YENIOBEK K MPOIIIOMY TOAY) U AOCTHUTIIA
oTMeTKH 75,4% B3pOCIIOro HACEICHUS CTpaHsI [2].

KnroueBass pons B MOATOTOBKE KaipoB U LHUPPOBOH SKOHOMHKH OTBEIEHA BBICIIMM YYEOHBIM
3aBeneHusIM. COTTIaCHO yKa3aHHOW BBIIIE TOCYIApCTBEHHOW IMporpaMMme [6], mepen By3aMu CTOWUT BayKHAs
3a/1a4a MOJrOTOBKH BOCTPEOOBAHHBIX Ha peIHKE Tpyda I T-crermanucTos.

OnHUM 13 HEOOXOJMMBIX YCIOBHH MOATOTOBKH KOHKYPEHTOCHIOCOOHOTO BBIMYCKHHKA SIBISIETCS YUET
TpeOOBaHUI MPOQECCHOHANBHBIX CTAHAAPTOB MPH  peaju3aldd  OCHOBHBIX  MPO(ECCHOHANBHBIX
obpazoBarensHeIXx Tporpamm (OIIOIT). B pabGorax [3, 4, 8] paccMoTpeH OIWH U3 IOAXOAOB K
npoektupoBanuto  OIIOIIl, paspabateiBaemMbix Ha ocHoBe @®I'OC BO, ¢ yuérom TpeboBaHui
npo¢ecCHOHANBHBIX CTaHIAPTOB.

C omHOI1 CTOPOHBI, CIIPOC PBIHKA TPYyJa Ha MOJOABIX crieruanncToB | T-cdepsl TpaauiimoHHO BBICOK, C
IpyToil — paboTomareny HE B IMOJHON Mepe YIOBIETBOPEHBI MOArOTOBKON BHITYCKHUKOB By30B. Hamboimee
4acTO UMM OTMEYAIOTCs CIeAYIOIINE HEOCTaTKH:

—  VBIUIIHAN aKaJeMH3M COMEpKaHus O0yUeHHS,
—  HEJOCTaTOYHOCTh aKTYaIbHBIX MPUKIIAJIHBIX 3HAHUH, OTOPBAHHOCTH 3HAHUHN OT TPOU3BOJICTBA;
—  HU3KHUH yPOBEHH CIIOCOOHOCTH K CAaMOOOYUYEHHIO i MOTHBAIINN BBIITYCKHUKOB/

Oco06oe BHUMaHWe TipeacTaBuTend |T-KOMIMaHWi yaenstoT HEAOCTATOYHOMY YPOBHIO MPAKTHYECKOM
MMOATOTOBKM CTYJEHTOB, YTO SIBJISIETCS NMPUYMHOW 3aTpaT Ha JOTOJHHUTEIBHBIE PECYpCHI 1O OO0yUEHHUIO
MOJIOJBIX CIICIIUATIMCTOB HEJOCTAIOIIUM TPOU3BOICTBEHHBIM HaBbIKaM. OTpPBIB MOATOTOBKH BBIMTYCKHUKOB
BYy30B OT TMpPaKTHKH BBIHYXKIACT MNPENUpPUSATHA 3aTpauydBaTh JIOTIOJHHUTENBHBIE PECypchl  Ha
Mpo(heCCHOHATBHYIO a/IallTAI[II0 MOJOABIX CIIEIHATNCTOB U O0YUCHHE PEIICHUIO TPOU3BOICTBEHHBIX 3a/1ad.

Takum oOpa3zoM 3amada By3a — YCHJIUTH NPAKTHUECKYIO IOATTOBKY OOy4YaeMbIX W TMPHONHU3UTH
00pazoBaTteibHBI Mpolrece K TpeOOBaHUAM peanbHOTO MPOoU3BoACTBa. [ ee penieHus By3bl TPaJUIIMOHHO
WCTIONB3YIOT Takue CHocoObl Kak: MpUBJIEUeHHE paboTojaTeNiell K MPOSKTHPOBAHUIO 00pPa30BaTEIbHBIX
MporpaMM ¥ peann3and y4eOHOTO Tporecca, co3laHue 0a30BBIX Kadeap, MPOXOXKACHHWE CTYISHTaMHU
MPaKTUK Ha IPOHM3BOACTBE U JAp. OJXHUM U3 CPEACTB MOBBIIICHUS MMPAKTUYECKOW MOATOTOBKH Oyaymmx IT-
CHEIMAUCTOB TaKK€ MOXKET OBITh NMPHUMEHEHHEe B y4eOHOM TMpoIlecce OHJIAH-KYpCOB, pa3pabOTaHHBIX
BeAymuMu npexactaButessiMu  IT-chepsl u  akamemuyeckoro cooOmecTBa. OHIAHH-TEXHOIOTUH U
OCHOBaHHBIE Ha HUX (OPMBI 00yUeHHS TPUOOPETAIOT B MOCIETHIE TOJBI BCe OOJIbIIEe pacpoOCTpaHEHUE B
YHHUBEpPCUTETAxX 1Mo BceMy Mupy. [losiBleHne KauecTBEHHBIX MacCOBBIX OTKPBITHIX OHJIANH-KypcoB (MOOK)
MPEIOCTaBHIIO BO3MOXHOCTh JIIOOOMY OOydYaromeMycsi IOJNydUTh aKTyallbHble 3HAHUS W HAaBBIKA II0
IIUPOKOMY CTIEKTPY TUCIIUILINH.

CymecTBYIOT pa3iu4Hble MOJEIM NPUMEHEHHs OHJIANH-KypcoB oOpa3oBaTelbHOM Ipolecce. B
pabote [7] aBTOpamMu paccMaTpUBAKOTCS MATh MOJIEJIEH UCTIOIB30BAHMS OHJIAH-KYPCOB:

—Mogens 1. Ilpumenenne MaccoBoro OTKpbITOro onaiH-kypca (MOOK) kak JOHNOJHHUTENBHOTO
matepuana. MOOK wucnonb3yercst Kak AONOJIHUTENbHBIN y4yeOHO-METOANYECKUH MaTepual Uil padoThI
MPerno/iaBaTeNs U OpraHu3aliii CaMOCTOSTEIbHON PadOTHI CTYIEHTA;

—Mogens 2. CmemranHoe o0ydeHue ¢ ucmoyp3zoBanueM dacteit MOOK miis 0CBOEHUS JUCITUTUTHHBI
/Momynisi. MoJielb ¢ NCTIONB30BaHUEM OHJIAHH-Kypca JUIs 3aMellieHHs YacTH OYHBIX 3aHsATHi. [IpenomaBaTens
pexomenayet cryneHraMm MOOK aiist ocBOeHUS OIpe/IeIeHHOW YacTH JUCIHILIHHB/ Moy . OHIaitH-Kypc
WCIIONB3YETCS] B TOM YacTH, KOTOpask HAXOMUTCA B OTKpbITOM noctyne Ha moprare MOOK u He TpebOyer
UACHTU(DUKAIIMY JTMYHOCTH 00YYaroIIerocs;

—Mogens 3. Cmemannoe obyuenne Ha ocHoBe MOOK ¢ npoBeieHreM TEKYILEro 1 MpoMeKyTOUHOTO
KOHTPOJIsSI OHJIAH U COXpaHEHUEM YacTH OYHBIX 3aHATUH mpenoaasaTesns. Moens cMeaHHOro 00y4YeHus C
WCTIOJIb30BaHUEM OHJIaH-Kypca KaK OCHOBBI [T OpraHU3aliy 00pa3oBaTeIbHOrO Ipolecca ¢ NpOBEACHUEM
TEKyIe W TPOMEXKYTOYHON arTecTallid OHJAHH ¢ TpeOOBaHWEM K WICHTU(QUKAIMKA JINYHOCTH
oOyuaromerocs. OHJalH-Kypc 3aJa€T METOAMKY W TEXHOJIOTHMIO OOYYeHHs, MOJHOCTBIO OIpenelseT
coJiep>kaHHue MOJIYJIs, XOJ Mpolecca 00y4YeHHs, MPOLEAYpPhl OLEHKH YPOBHS JOCTHMXKEHHUS pe3yJbTaToB
o0y4eHus,

—Mopnens 4. Mopens 5IeKTpOHHOrO OOydYeHHS C HWCIIOJIb30BAaHHMEM OHJIAWH-Kypca W OYHOH
OpPraHM3aIIMOHHO-TEXHINYECKON THIOTOPCKONW TOMAEpKKOW. PesymbTaTel 00ydeHHS] 3a4MTHIBAIOTCS B
00pa3oBaTeIbHBIX IPOrpaMMax CTYACHTOB HAa OCHOBaHMHM JIOKAJbHBIX HOPMAaTUBHBIX aKTOB, PETYIUPYIOLINX
Nnpoueaypy nepezauéra,
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—Mogenp 5. VCKIIOYUTENBHO JJIEKTPOHHOE OOYUCHHE C HCIIONh30BAaHWEM OHJIAWH-Kypca. Mopaenb
MpeJronaraeT nepeHeceHre oopa3oBaTeNLHOrO MpoIlecca MONHOCTHI0 B 3JEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBarenpHyto cpeny. OHIaHH-KypC 3ama€T METOIWKY M TEXHOJOTHIO OOy4YeHHs, MOIHOCTHIO
ompenenseT coiepKaHUEe MOAYIS, XOA Tpolecca OOydeHHs, MPOLEeNyphl OLEHKH YPOBHS JOCTHKEHUS
pe3yJIbTaTOB 00yYCHUSI.

Paccmotpum ombIT 00yueHust cryaeHToB IT-crermansHocTel Web-pa3paboTke ¢ HCIOIb30BaHUEM
onnaitH-kypcoB. MOOK mnpumensimmch ¢ ucnoip3oBanmeM Mojenn «CMemanHoe oOydeHne ¢
ucnonb3oBanreM yacted MOOK s ocBoeHus: QuCUUIITUHEI /Monyis» (Moaens 2) B paMKax H3y4eHUs
npeamera «Web-npoektupoBanuey». JlanHas Mozesb Obula BhIOpaHa B CBSI3M C OTCYTCTBHEM (OPMAIbHBIX
CJI0XHOCTEH JIJIs1 KCTIONIb30BaHUs OHJIAMH-KYpCOB B 00pa3oBaTeIbHOM Tporiecce By3a. [IpemogaBarenem Obut
OCYILIECTBIIEH CaMOCTOATENLHBIA BHIOOD OHIAWH-KYPCOB M HMX HWHTErpalsd B IpoLecc OOydYeHHs II0
JTUCLUTUINHE.

Hucturuinaa  «Web-poekTupoBanue» BKJIIOYCHA B 00S3aTENbHYI0 YacTh Y4YeOHBIX IUIAHOB
oOpasoBatenbHbIX nporpamM |T-nanpasnenuit 8 HBI'Y u HampaBiena, Hapsiiy ¢ OpyruMH MPOQUIEHBIMA
JUCHUIUIMHAMH, Ha (OpPMHpOBaHHE Yy OOyYaromuxcsi NpoQecCHOHANPHOW KOMIIETEHIMH B 00JacTu
pa3pabOTKH IPOTPaMMHOTO 00ECTICUCHHSI.

Jis dopMupoBaHus TPaKTUIECKINX HABBIKOB BEPCTKHU CANTOB B PaMKaX M3YYE€HHUS COOTBETCTBYIOIINX
pa3lesioB AUCHUILTHHBI ObLIH UCTIOIb30BaHbl oHnaitH-kypesl HTML Academy (puc. 2).

html Hayuurecs cosgasats
academy M NporpaMMMpoBaTh

WHTepaKTHBHbIE coBpeMeHHble Be6-uHTepdeicsl,
SHamRypc HaumumTe Kapbepy B IT,
oTTauMBaiiTe CBOE MacTepcTBO.

2
Moppo6Heiiwmne Kypcbl 1

no HTML, CSS u JavaScript

Puc. 2. llopran HTML Academy

Bri0op nanHO# oHnaiH-TIaTGOPMBI 00YCIOBIEH €€ MIMPOKOM MOMYJIIPHOCTHIO M MTOJIOKHUTEIbHBIMU
OT3BIBAaMH BBHITYCKHUKOB U TIpecTaBUTENel MpodeccHoHaAIbHOTO coodiectBa. Cpen MpenMyIIecTB CPe/Ibl
HTML Academy MOXHO BBIIETHUTH: HAJTWUYWE JHYHOTO KaOWHETa MpernojaBaTelis, yaoOHBI uHTEepdeiic,
OOmMPHBIA M 4€TKO CTPYKTypupoBaHHBIH MaTepuan mo HTML u CSS, opueHTauus Ha NpPakTUYECKYIO
paboTy ¢ KOJOM W pEIIeHHE THUIOBBIX MPOPECCHOHAILHBIX 3ajad, BHICOKAas CTENEeHb HHTEPAKTHBHOCTH
KYpCOB, UCIIOJIb30BaHNE HTPOBBIX MEXAHHK B TIpoIIecce 00YUICHHSI.

WHTepakTHBHBIE KypChl NPUMEHSUIMCH NMPHU H3YyYCHUH CIEIYIOIIUX pas3jaenoB aucuuiuimabl «\Web-
MIPOEKTHPOBAHHUEN!

A«SI3m1k runeprexcroBoii pasmerku HTMLy;

A«Tabnuupr kackanusix ctumeit CSSy.

B pamkax wn3ydeHHs yKa3aHHBIX pa3felioB CTYAEHTHl MNPOXOAMIN CIEAYIOIIME OHJIANH-KYPCHI:
«3nakomctBo ¢ HTML u CSS», «Crpykrypa HTML-nokymenta», «Pa3smerka Tekcray, «CCBUIKH U
mo0pakeHus», «CelnekTophl», «biouHas Momens ToKyMeHTa», «CeTKm.

OcHOBHOI1 3aaueii BKItoYeHnsT oHaiH-KypcoB HTML Academy B o6pa3oBaresbHbIi porece OBIIO0
(hopMHpOBaHHUE y CTYIEHTOB NPAKTHUYECKIX HABBIKOB U YMEHHH 10 PELICHUIO TUIOBBIX NPO(EeCcCHOHAIBHBIX
3a1a4 1o BEpCTKe Web-1okymeHToB.

[MpumeHeHHe OHJIAWH-KYpCOB B OOYyYeHHMH CTYICHTOB WeD-pa3paboTke MO3BOMMIO MOIYYUTH
CJIEIYIOIINE TIOJIOXKHUTEIbHBIE PE3YNIbTAThl: TOBBIIEHNE MOTHBALMYU K U3yYEHUIO TUCLHUIUINHBL, aKTUBU3aLUA
COBMECTHBIX ()OPM pabOThI CTYACHTOB, MOBBIICHHUE YPOBHS CAMOCTOSITEIbHOCTH P BBHIIIOJIHEHUH 3aJaHUH,
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yBEJIMYCHHE KaueCTBa H CKOPOCTH BEPCTKH Web-CTpaHHuil.

OmBIT IPUMEHEHHUS OHJIAMH-KYpCOB B Iporiecce o0ydeHus cryacHToB IT-crenmanbHOCTEH MmoKasa,
y10 MOOK MOHO HCITIOJIb30BaTh B KAYECTBE OJIHOTO M3 UHCTPYMEHTOB IMOBKIIICHUS YPOBHS IIPAKTUYCCKOH
MOATOTOBKY 00YyYaroIIMXCsl.
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YAK 371.3
E.A. Cumyp3una

accucmernm
2. Huwcneeapmosc& Humcne@apmoecmw? (?()cy()apmzeeizlzblti YHUsepcumem

IMPOI'PAMMHAS PEAJIM3ALIUS
AJTI'OPUTMA JEMKCTPBI

AHHoTanusi. M3ydeHne pa3nmuuHbIX CTPYKTYp AAHHBIX, MX HCIIOJIb30BaHME IS MPOrPAMMHPOBAHMS PELICHUS
3a7a4 UMeeT 0co0oe 3HaueHHWE B CTAHOBJIECHUM OyIylero paspaboruymka mporpamm. V3ydenue teopun
rpaoB cTaJIO0 YaCThI0 AUCHMILINHBI «CTPYKTYPBI U ITOPUTMBI JTaHHBIX». 3/1€Ch B)KHO U3yUYEeHHUE Kilacca
JaJHBIX aTOPUTMOB.

KaroueBsie ciioBa: rpad, npeacrasienue rpada B namstu OBM, kparyaidmmii myTh.

Peanuzanus nepeBbeB U rpadoB, M3yUeHUE aNTOPUTMOB HA JIEPEBBSIX W Tpadax SBISETCS OJHUM M3
Ba)XKHBIX AJIEMEHTOB Kypca «CTpYKTYpBI M alropuTMbl 00pabotku nanueix» [1]. [Ipakrudyeckoe npuMeHeHne
9THX CTPYKTYp B PEIICHUH pEaIbHBIX 3aJau BbI3BIBAECT MHTEPEC K NIPEIMETY.

PaccmoTpum mpuMep HaxokIeHWE KpaTdaiimiero myTd. JlaHa ceTh aBTOMOOWIBHBIX JOPOT, COCIH-
HSIOMIKX 007acTH ropoaa. HekoTopele oporu oHOCTOpoHHKE. HaliTi kparyaiiiue myTH OT IeHTpa ropoja
710 KaXA0ro ropojaa obnactu. st pemeHns yka3aHHOH 3aJaud MOKHO HCIIOJIb30BaTh anzopumm [eitkcm-
Pl — anroput™ Ha rpadax, u300peTéHHbIN HUAepianackuM yuénbeiM 3. [letikctpoit B 1959 roay. Haxoaur
Kparyaifliiee pacCcTosIHIE OT OJIHOW M3 BEpUIHMH rpada JI0 BceX OCTalbHBIX. PaboTaeT TonbKo [yt rpados 6e3
pébep otpuuarensHoro Beca. IlycTh TpeOyercst HalTH KpaTyailiide paccTosHUs OT 1-il BepIIMHBI IO BCEX
octasbHBIX. KpykkaMu 0003HaueHb! BEPILIMHBI, JTUHUSMH — ITyTH MeX1y HUMH (pebpa rpada). B kpyxkkax
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0003HAYECHBI HOMEpA BEPIIMH, HaJl péOpaMu 0003HAYECH UX BeC — JIJIMHA MyTH. PAIOM ¢ Ka)kI0# BEPUIMHON
KpacHbIM 0003Ha4YeHA METKa — JITIMHA KPaT4aIIero myTH B OTY BEpIIMHY U3 BEPIIUHBI 1.

) -~

-

9
-

Nuannuaanzanus.

Mertka camoii BepmuHbI 1 mmomaraercss paBHOM 0, METKH OCTaJbHBIX BEPIITHMH — HEIOCTIXKHMO OO0JIb-
10€ YUCIo (B uaeane — 0ECKOHEYHOCTh). JTO OTPa)XKaeT TO, YTO PACCTOSHUS OT BEPIIUHBI | 10 OpyTUX Bep-
IIIMH [T0Ka HEU3BECTHHI. Bece BepinHbI rpada MOMe4aroTCs Kak HEMOCCIICHHEBIE.

10000
9 ,,/@ ~_ 6
" 2 10000
10000 ~
~—2 10000 11 /___,@
14\ o/ — \10 /15
\ \ /
< 10000
0

Iar 1.

MuHuMalbHY10 METKy uMmeeT BepunHa 1. E€ cocensimu sBmsitoTes Bepussl 2, 3 u 6. O6xoaumM coce-
neil BepIMHbI 0 ouepenu. IlepBriii cocen BepmmHbl | — BepMHA 2, TOTOMY YTO JJIMHA IYTH A0 HEE MHU-
HUManbHa. JlinHa TyTH B HE€ uepe3 BepIIMHY | paBHA cyMMe KpaTyaiIllero pacCTOSHHUS J0 BEpIIMHBI 1,
3HAYCHUIO € METKH, U JUITMHBI peOpa, uayiero u3 1-it B 2-1t0, To ectb 0 + 7 = 7. DTO MeHbIIIE TEKYIIECH MET-
ku BepmmHb 2 (10000), mosTOMy HOBasi MeTKa 2-i BEPIIMHBI paBHA 7.

10000

9// @M‘“\% 6
—

. 10000

@

AHaJIOTUYHO HAXOJUM JUIMHBI IIyTH AJIS1 BCceX ApYrux coceneil (BepmmHsl 3 u 6).

Bce cocenu BepmmHbl 1 npoBepensl. Tekylee MUHUMAIBHOE PACCTOSIHUE A0 BEPUIMHBI 1 cUMTaeTCs
OKOHYATEJILHBIM U TIEPECMOTPY HE MOAJIEKUT. Bepiiaa 1 oTMeuaeTcst Kak mocenieHHasl.

lar 2.

[Har 1 anroputma moBTOpsieTcs. CHOBAa HAXOAUM «OJMKAMIIYI0» M3 HEMOCEIIEHHBIX BEPIIMH. DTO
BepIIMHA 2 C METKOH 7.

CHoOBa mBITaeMCsl YMEHBIINTh METKH COCEAel BHIOpPAaHHOW BEPIIMHBI, MBITAsICh MPOUTH B HUX Uepe3
2-10 BepiunHy. CocesiMi BEPILUHBI 2 SIBISIOTCS BEPUIMHEL 1, 3 1 4.
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Bepmmna 1 yxe mocemniena. Ciaenayromuii cocel] BEPIIUHBI 2 — BEpIIHHA 3, TaK KaK UMEEeT MAHUMAJTb-
HYIO METKY M3 BEpIIIMH, OTMEUCHHBIX KaK He moceménHbe. Ecnu uaru B He€ depes 2, TO [UIMHA TaKOTO MyTH
Oyzaer paBHa 17 (7 + 10 = 17). Ho Tekymiast MeTKa TpeTheil BepIIUHbBI paBHa 9, a 9 < 17, mo3ToMy MeTKa He
MEHSETCS.

10000

Emgé onnu cocen Bepmunsbl 2 — BepmnHa 4. Ecnin uaru B He€ depe3 2-10, TO IMHA TAKOTO ITyTH OyneT
paBHa 22 (7 + 15 = 22). [lockoabky 22<10000, ycTaHaBIuBaeM METKY BEPIIUHBI 4 paBHOH 22.
Bce cocenu BepimHbI 2 IpOCMOTPEHBI, TOMeYaeM €€ KakK MOCEHICHHYIO.

ar 3.
[ToBTopsiem mar anroputma, BeIOpaB BepinHy 3. [locnie e€ «00pabOTKM» MONMYyYnM CIeIyIOIIUe pe-
3yNbTaThI.

10000

lar 4.

Hlar 5.
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IHar 6.

20

Takum 00pa3oM, KpaT4alImuM myTEM U3 BEpIIMHBI | B BepIIMHY 5 OyJIeT MyTh Yepe3 BepinruHbl 1-3-6-
5, TIOCKOJIbKY TaKMM MyTEM MBI HaOMpaeM MUHUMANBHBIN Bec, paBHBIN 20.

Huxe MMpUBCACHA MMpOorpaMmMHas peajain3aluns Ha A3bIKE Pascal, HO CTYACHTHBI NOJIKHBI p€ajin30BaTh 3Ty
nporpammy Ha C++.

uses crt;

const V=7; inf=10000;

type massiv=array[1..V] of integer;

var start: integer;

const GR: array[1..V, 1..V] of integer=(

0,3,4,0,5,05),

0,0,0,9,0,0,6),

(4,0,0,7,0,04),

0,9,7,0,7,2)0),

0,0,0,0,0,8,0),

0,0,0,0,0,0,1),

(0,0,0,0,0, 8,0));

{anropur™ Jle#kcTphi}

procedure Dijkstra(GR: array[1..V, 1..V] of integer; st: integer);

var count, index, i, u, m, min: integer;

distance: massiv;

visited: array[1..V] of boolean;

begin

m:=st;

fori:=1toV do

begin

distance[i]:=inf; visited[i]:=false;

end;

distance[st]:=0;

for count:=1 to V-1 do

begin

min:=inf;

fori:=1toV do

if (not visited[i]) and (distance[i]<=min) then

begin

min:=distance[i]; index:=i;

end;

u:=index;

visited[u]:=true;

fori:=1toV do

if (not visited[i]) and (GR][u, i]<>0) and (distance[u]<>inf) and

(distance[u]+GR|[u, i]<distance[i]) then

distance[i]:=distance[u]+GR[u, i];

end;
write('CTOMMOCTb ITyTH U3 Ha4aJlbHOM BEPLIMHBI 0 OCTaJIbHBIX:'); writeln;
fori:=1toV do
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if distance[i]<>inf then

writeln(m," -> "', i," =, distance[i])

else writeln(m,' -> ", i," =", 'mMapupyt HenoctymneH');
end;

{OCHOBHOM 0JIOK TIPOTPaMMBI }

begin

write('HauansHast Bepimuna >>'); read(start);
Dijkstra(GR, start);
end.

Jist moHMMaHMsI BO3MOKHOCTH MCIIONBE30BAHUS ATOTO aIrOPUTMA BaXKHO pACCMOTPEHHUE TaKUX BOIPOCOB:
® [TOBE/ICHUE aJITOPUTMA JIJISl OPHEHTHPOBAHHOTO B3BEIIEHHOTO Tpada,;
® HCTIOJIb30BaHME OTIEPATHBHON MMAMSTH B CIIydae OTPOMHOTO KOJIMYECTBa BEPILIH.

Jlureparypa

1. Mocsruna T.B., Kazuaxmenos T.b., Sfnamos I'.FO. MexaucuumnHapHbIil OAX0]] B M3YYCHUU CTPYKTYp 0a3
JIAaHHBIX CTy/eHTaMu OakanaBpuarta. [lenarornueckas undopmaruka. 2018. Ned. C. 84-87.

YK 378.147
M.B. Xya:xuHa

Kanouoam neoda2oeuteckux Hayx, 0oyeHm

E.1O. ByTtko
11[?61100(18(1}116,1(7
2. Huoicnesapmosck, Husicnesapmogckutl 2ocyoapcmeentulil yuugepcumen

METO/IMYECKUE OCOBEHHOCTH
OBYUYEHMS MATEMATHUKE CTYJIEHTOB
BY3A IO IT-HANIPABJIEHUSIM
MOJATrOTOBKH

AHHoTanus. B pabore akTyanusupyercss HEOOXOIMMOCTh MCIIOIb30BaHMS IIPOEKTHOTO MOX0/1a B 00yUEHUH 110
IT-HanpaBIeHUSM MMOJATOTOBKH B By3€ KaK OJHOTO M3 OCHOBHBIX ISl Oyaymiel npodecCHOHATbHON Jies-
TEJIFHOCTH BBIITYCKHUKOB. AHANM3UPYIOTCS TpeOoBaHus (PDenepasbHOTO TOCyIapCTBEHHOTO 00pa3oBa-
TENBHOTO cTaHmapTa Beiciiero oopasosanus (PI'OC BO 3++) u npodeccrnonanpaoro crangapra «IIpo-
rpaMMHUCT» B 9acTH ()OPMHUPOBAHMS NMPOSKTHBIX yMeHNH oOydarommxcs. [IpeacTaBien npumep BKIIoUe-
HUSI B TIpETIO/IaBaHue AUCIUIUIMHEI «MaremaTnka» A cTyieHToB | T-HanpaBieHuil TOATOTOBKH MeToa
IIPOEKTOB, CIIOCOOCTBYIOIIETO PA3BUTHIO YMEHHUS CTPOUTH M aHATTU3UPOBATH MAaTEMaTHYECKHE MOJIEIH.

KiroueBble ciioBa: 00pa3oBaTebHBIA CTaHAAPT, NMPOdECCHOHATBHBIN cTaHaapT, 1T-MOAroTOBKA, MPOCKTHAS
JesITeIbHOCTh, 00yJIeHNE MaTeMaTHKe.

[IpoexTrpoBaHue W peanu3anys OCHOBHBIX MPOPECCHOHAIBFHBIX 00pa30BaTeIbHBIX MpOrpamMm (Janee
— obpazoBarenbHble porpammbl, OIIOII) B By3e mpoucxomuT ceronHs ¢ 00s3aTebHBIM Y9&€ToM TpeOoBaHui
po¢ecCHOHANBHBIX CTaHAAPTOB M OTPACIIEBBIX PabOTOAATENEH, 1151 KOTOPBIX OCYIIECTBIISIETCS IIOATOTOBKA
BbIYCKHUKOB. B coorBercTBUM ¢ ®I'OC BO 3++ npodeccruonansusie komnerenunu OINOIT ¢popmupyrorcs
00pazoBaTeIbHON OpraHn3aneld caMOCTOSTEILHO: Ha OCHOBE NPodecCHOHANBHBIX CTaHAAPTOB, B PE3yIbTa-
T€ KOHCYJbTALUN C MpPEACTaBUTEISIMUA padoTojarenell, Ha OCHOBE MMEIOLIErocsi COOCTBEHHOIO OIIbITa, a
TaKXe ONbITa JPYTUX By30B. Pa3paboTynku B mporecce MPOSKTUPOBAHUS 00pa30BaATENBHBIX IPOTPaMM IPO-
W3BOJIST JIEKOMITO3UIIHIO TPpeOOBaHH TIPO(EeCcCHOHATLHOTO H 00pa30BaTEeIbHOTO CTAHAPTOB U YCTAHABIIH-
BAIOT COOTBETCTBHE MEXIY MX Mepapxuueckumu ypoBHsmu [12], [16]. B padorax [5], [4] yka3aHHbIe mpo-
IECCHI MPOMLTIOCTPUPOBAHBI Ha MTPUMepe HAIPaBJICHUs OJrOTOBKU OakanaBpoB «H(bopMmaTrka v BeIYHC-
JMTENIbHAS TEXHUKa» U MPOodecCHOHATbHBIX cTaHaapToB «IIporpammucty, «Pa3pabordnk Web- u MynbTH-
MEIUMHBIX MTPUIOKEHUI».

B coBpemenHO# HMHAYCTpUM MH()OPMAIIMOHHBIX TEXHOIOTHH 0c000€ 3HAYEHHE UMEIOT MPOLECCH pas-
paboTku, peanusanuu U conpoBoxaeHus |T-mpoexToB. B npodeccuonansHoM crangapte «lIporpammucty
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comepxxuTcs 0000meEnnas TpynoBas ¢yHkiusa D: «Pa3paborka TpeOOBaHMI M MPOSKTUPOBAHUE ITPOTPAMM-
HOTO OOecTeueHus», B COOTBETCTBUH C KOTOPOH oOnamaTens JaHHON mpodeccry MOIHKEH BIAACTh LEIBIM
PAZIOM MPOSKTHBIX YMEHUM, HAIPUMED, CIIPOBOJUTH aHATN3 UCIIOJHEHHS TPEeOOBaHUIT;, BRIpabaThIBaTh BapH-
aHTBI peaju3aluy TpeOOBaHUIA; TPOBOAUTE OLEHKY U 00OCHOBaHUE PEKOMEHIYEMBIX PEIICHHH; OCYIIeCTB-
JSITh KOMMYHHUKAIIMU C 3aMHTEPECOBaHHBIMU cTOpoHamMm» [9]. HeoOX0MMMOCTh YCHIICHUST POJIHA TPOSKTHON
cocraBistomerd kak OIIOII B memom, Tak W IUCIUILIAH Y9eOHOTO IUIaHA, MPOCIIEKUBACTCS YK€ B YaCTH
¢dopmupoBanus yHuBepcanbHbix koMrereHmin GI'OC BO, a umenno, YK-2: «cmocoben onpenensaTe Kpyr
3a/1a4 B paMKax IOCTaBJICHHOW €W W BEIOMPATh ONTHUMAIBHBIE CITOCOOBI MX PEIIeHUs, HCXOI U3 JeHCT-
BYIOIIMX MIPABOBBIX HOPM, IMEIOIINXCSI PECYPCOB W OTPAHHYEHHI», OTHOCSIIASACS K KAaTETOPUH «pa3paboTKa
u peanm3anus npoektoBy [10]. Ocolyro akTyalbHOCTh 3TO UMEET JIsl HanpaBieHui | T-moaroToBku B By3e.
Taxum 00pazoM, MOKHO YTBEp>KIaTh, YTO B OPraHU3aMSIX BHICHIETO 00pa3oBaHUs ACATENFHOCTH MO paspa-
00TKe U peann3ainuy MPOeKTOB JOJDKHA CTaTh HEOTHEMIIEMBIM KOMIIOHEHTOM TMOJITOTOBKH BBHIITYCKHHUKOB.

AOCOIIIOTHBIM TOCTOMHCTBOM NMPOEKTHO-OPHUEHTHPOBAHHOTO O0YUEHUS B BY3€ SIBISICTCSI BO3SMOXKHOCTh
Pa3BUTHS HaBBHIKOB aHAJIM3a MPOOIJIEM, MOCTAHOBKHU IieJieid, pa3paboTKy M BbIOOpa ajJbTePHATHB B PELICHUU
po0JieM, OIEHKH TIOCIECTBHIM MPUHSTHIX PEeIIeHUH, pabOTHl B KOMaH/IE.

TeopeTuueckrne OCHOBBI MPOEKTHOM AEATEIHHOCTH M €€ B3aMMOCBS3H C KOMIIETEHTHOCTHBIM IMOJIXO-
oM B 0Opa3zoBanuu otpakeHsl B padotax E.C. [Tonat, 1.H. CmupHOBOi#i u np. Tak, B [1] oTMedaeTcs, 4To ¢
MTOMOIIBIO TPOEKTHOHN NEATENIFHOCTA MOXXHO HAy4YUTh CTYJEHTOB WCIIONB30BaTh WMEIOIINECS 3HAHUS IS
TBOPUYECKOTO PEUICHUS KOHKPETHBIX 3a7ad W OJHOBPEMEHHO CaMOCTOATENBHO IMONydaTh HOBBIE 3HaHUS. B
X0ZI€ pa3pabOTKU MPOEKTOB CTYACHTHI ydaTcs TIIyOOKO MPOHUKATh B CYIIHOCTh HCCIEIYEMOro IpeaMeTa,
HaXOJMTh CIIOCOOBI PEIICHHUS 3a/ay, HCHONIb30BaTh KpuTHieckoe MblinuieHue [14]. Kpome Toro, cTyaeHThI
ydarcsi OBITh HE3aBHCHMBIMH, OOOCHOBBIBATh COOCTBEHHOE MHEHHE, YTO HEMAJOBAXHO KaK B mpodeccro-
HabHOW, Tak M B Japyrux cdepax wux pgesrenbHoctd [13]. IlpenomaBarenu kadeapsl (U3MKO-
MaTeMaTHYecKoro oopa3zoBaHusi HUKHEBApTOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA TaKKe HEOJHOKPAT-
HO oOpamanrch B CBOMX HCCIEAOBAaHUSIX K TeMe BKIIOYCHHS B 0OpazoBaTEeNbHBIA MPOIECC KOMIIOHEHTOB
MPOEKTHOH JeATEIbHOCTH U COMYTCTBYIONIMX €if TexHomoruid ooyuenus [2, 15, 3, 6, 7, 8, 11].

Huctunnuna «MaTeMaTHKa» BKJIIOUYEHA B y4eOHbBIE IJIaHbl HAIPaBJICHUN TMOATOTOBKH OakalaBpOB
ykpynHéHHOH Tpynmsl 09.03.00 u sBnsercs 00s3aTeNFHON A U3yYSHHsT BCEMU CTyAEHTaMu. bynyniie uH-
JKEHEpHI JOJDKHBI OBNIAJETh MATEMATHYECKUM aIlllapaToM IS PemieHus 3a1ad cBoer Oymaymieit mpodeccuo-
HaJIbHOU JlesiTenbHOCTH. OJHAKO M3yYeHHE pa3ZIesioB BBHICIIEH MaTEeMaTHKH COIPSHKEHO C PSAOM TPYIHO-
CTEH, Cpe/ii KOTOPhIX MOXHO BBLIACIUTH 3HAYUTEIbHBIH 00bEM BBOJMMBIX TIOHATHI U BBICOKYIO CTEIIEHb UX
abcrpaktHocTH [18]. Tlepea mpemnogaBaTeasiMi MaTEMAaTHKH CTOUT 3ajiadya HE TOJIbKO 00ECIICUUTh JOCTHKE-
HUE CTyIEHTaMH IO KpaliHe Mepe MOPOrOBOTO YPOBHS PE3yIbTaTOB O0yUEHUS 0 TUCITUILTHHE, HO U CIIO-
coOCTBOBaTh (DOPMHUPOBAHUIO KAUECTB OOYYAIOIIMXCsI, HEOOXOMUMBIX JUISl YCHEIIHOW MpodheCcCHOHATbHON
JeSATeLHOCTH B OyIyIeM U, B YaCTHOCTH, ISl OCYIIECTBIICHUS TIPOSKTHON NEATEIHHOCTH.

Oco0oe 3HadyeHne sl GOPMHUPOBAHHS Y CTYJIEHTOB YMEHHS CTPOUTh W aHAJIM3UPOBATH MaTeMaTH4e-
ckue Mojenu umeet pasaen «duddepernnansHoe U HHTETpaIbHOE WCUUCIIEHHE». TeMbl IaHHOTO paszena
MO3BOJISIIOT TMOHSTH IMHPOKOE MPAaKTUYECKOE NMPUMEHEHNE MaTeMaTHUECKHX MOJeNiell U METO/IOB B JKU3HU
YeJOBEeKa, B €ro TPYIOBOU JIEATEIHHOCTH, B PEIICHUU €r0 MOBCETHEBHBIX MPOOJIEM U 33/a4. Y CTaHABJIMBa-
eTCs CBSI3b C (DU3MKOH, reoMeTpueid, reorpadueit, xumuen, OMOJIOTUEH U T.[., & 3HAYUT, C PA3TUIHBIMHU
MPEeIMETHBIMU 00JaCTSMH, JJIsl KOTOPBIX BBIMYCKHUKH |T-HampaBiieHWi OATrOTOBKH OyayT pa3pabaThiBaTh
W BHEIPSTH MPOTrpaMMHBEIE TPOAYKTHL. [Ipu m3yueHun temsl «llpuioxeHus onpeneiaéHHOTO WHTErpajay
CTYICHTHI PeIIaroT 3a/1a4yd, JEeMOHCTPUPYIOIINE IHUPOKYI0 NMPUKIAIHYIO HAMPaBIEHHOCTh MATEMAaTHKU Kak
HayKH{ U IMCIMIUTMHEL. [laHHAs TeMa SIBJIeTCs MAaKCUMAITBHO YIA49HOM JUTSl HCIIONBb30BAHHS METO/IA IPOCKTOB.

[IpuBenéM nmpuMep MpoeKTa, KOTOPBI MOKHO PEaM30BaTh Ha OJHOM W3 MPAKTHYECKHUX 3aHATHHA IO
teme «lIpunoskeHus onpeIeIeHHOro HHTErPaay.

OO6yyarormumMest pezyiaraeTcst padboTa HaJl MPOSKTOM «APXUTEKTOPBD», OTHOCSIIIANACS K THTIAM:

* 10 NPOOONHCUMENLHOCU. MAHU-TIPOEKT (0JIHA ITapa MPaKTUIECKOTO 3aHATHS);

© N0 KOMWIEKCHOCMU: MOHOTIPOCKT;

© N0 OOMUHUPYIOWel 0esimelbHOCMUY YHauuxcs: TTPaKTUKO-OPUEHTHPOBAHHBIH MPOEKT.

[IpencraBum omnmcaHue 3TANOB POEKTA.

1 sman. Iloocomosumenvhwiii (20 mun)

Ha nanHOM 3Tane nporucxoauT onpenesieHHe CTPYKTYphl IPOEKTa, IMYHOCTHOE MPUCBOSHUE 00YUAIOIIMH-
Cs MPOOJIEMBI, BXKUBAHHE B CHTYAIHIO, IPUHSTUE IS U 33/1a4.

[IpenomaBatens mpeayiaraeT CICAYIONIYIO 3a7ady: «3HAMEHHUTHIA WCIIAHCKHA apXUTEKTOp XX BeKa
AHnTtonno ['aymu poauincs B HEOONBIIOM HCIAaHCKOM Topojke Peyc. [lerctBo I'aynu mpomio y mops. Bre-
YaTJICHUS O MEePBBIX aPXUTEKTYPHBIX OMBITAX OH MPOHEC Yepe3 BCIO KHU3Hb, TOITOMY BCE €r0 JI0Ma HAallOMH-
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HaIOT 3aMKH u3 mecka (puc.1l). B bapcenone oH moctponn Takue BenuKosenHble 3qaHus Kak Jlom Bucenc,
[MaBunbonsr ycanposl ['yaus, [lkony npu moHacteipe Csitol Tepesbl, Jlom batibo «JloM KocTei» U MHO-
rHue Apyrue.

Puc. 1. LiuniocTpanuu K 3aaye B paMKaX NPOeKTa K APXHTEKTOPbD»

OnHoli U3 0COOEHHOCTEN JaHHBIX CTPOSHHH SIBJISIETCS] TO, YTO OHU BBITIOJTHEHBI 0€3 KaKuX-mubo MaTe-
MaTHYECKHX BBIYHMCICHUH, Oe3 ueprexel. OqHako mocie cMepT ['ayan K HEKOTOPBIM 3[JaHHSM OBUTH CO-
CTaBJICHB! TOYHBIC YEPTEXKH U BBIOJIHEHBI Pacy€Tbl. ITO OBUIO CHENIAHO C MOMOIUBIO OJHON M3 MPOrpaMM
HanmoHanbHOTO ympaBieHHS MO adpPOHABTHKE M HCCIIEIOBAHUIO KOCMHYECKOTO IIPOCTPAHCTBA, KOTOpAs
npeqHa3HadeHa Uil pacuéTa TPACKTOPUH JBIKCHHS KOCMHUUECKUX KOpaOiiel (OCTaabHBIM MporpaMmmMam 3TO
ObUIO crenaTh He noA cuity). OXHUM U3 Hepealln30BaHHBIX TBOpeHUi ['ayau sBusiercs orenp Attraction, Ko-

TOpBIN MIaHupoBasiock noctpouts B Hero-Uopke (puc. 2). 3BecTHO, YTO MOBEPXHOCTH, 00pa3yromas JaH-

X2

HOC 31aHuC, 3a7aéTcst YpaBHEHHUEM Z = E , 1 €ro BBICOTA COCTABJIACT 300 m. [TocTaBbTe cebst Ha MECTO ap-

XUTEKTOPA U MONPOOYHTE BHIYUCIUTH, CKOJIBKO MOTPEOYETCS JCHEKHBIX CPEICTB HA MOKYIKY CMaJIbThI JIJIS
MOKPBITHS TaHHOTO 31aHus. [IpogykTom Bamieit paboThI JODKHA CTaTh CMETay.

Puc. 2. MnocTpanum K 3aiaye B paMKax MPOEKTa «APXUTEKTOPbI»

Ha mauroM atarne cTyaeHTsl (OPMYIHPYIOT HENb: 3HAs GOPMYITY IS HAXO0XKIECHHS TUIOIAIN OOKOBOI
MOBEPXHOCTH, OTIPE/ICITUTh, CKOJIBKO CMATBThI TOTPEOyeTCs sl €€ MOKPBITHS.

IToce yero K0MmKHBI OBbITH CHOPMYITUPOBAHBI 3a/1aYH:

1) ycranoBuTh, Kakyio popMy MMeeT 31aHue oTens Attractio;

2) Haittu opMyITy /TSl BBIYHUCIICHHS TIJI0IA M OOKOBOM MOBEPXHOCTH JAHHOW (HUTYPBI;

3) onpeaenuTh, CKOJIBKO CMaIbThl HOTPEOYETCs st HOKPHITHS OOKOBOM MOBEPXHOCTH;

4) moCYnTATh, CKOJIBKO JICHEKHBIX CPEJICTB MOTPEOyeTCs [UIsi MOKPBITHS CMaJbTON BCel OOKOBOII 1O~
BEPXHOCTH.

2 sman. Ilnanuposanue pabomot (5 mun).

VYuyariuecs: OnpeeNsoT, YTO UM HEOOXO0AUMO 3HATh IS JTOCTH)KCHHSI KOHSYHOM IIeITH, KaKHEe TOTOJI-
HHUTENIbHBIC CBEICHUS OYIyT UM HEOOXOIUMBI, PACTIPEACIISIOT 00S3aHHOCTH.

3 saman. Iouckoso-unghopmayuonnas oesmenvHocms (25 muH).

B xoji¢ aHanM3a W3y4eHHOro y4eOHOTo Marepualia 00ydJarolrecss ONnpeaeaoT HeoOXxoaumyo (op-
MYITy JJIsl BRIYMCIICHUS TUTOMIA I OOKOBOM MOBEPXHOCTH Yepe3 OINpPeIeICHHbIH HHTEerpall
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P= 27:]1 y(X)+/1+ (y'(x))%dx,

a TakkKe MOJOMPAIOT METOJ] MHTerpupoBanus. B cetu MHTEpHET HEOOXOAUMO OCYIIECTBUTH TIOUCK (BUPM,
3aHUMAIOIIUXCS U3TOTOBIIEHUEM H ITOCTABKOW CMAIIbTHI, CPABHUTH IIEHBI M BRIOPATh HAMOOJIEe ONTHMAITBHBIN
BapHaHT C TOYKH 3PEHUS «II€Ha-KadecTBO». Pe3ynbTaToM paboThI CTAHET CMETa PAcXo/I0B, COCTABIIEHHAS TIO
OTPE/ICTICHHBIM TPSOOBAHUSIM.

OOyuaroruecs: ONpPeACIIAIOT, KaKie NHCTPYMEHTBI MM HYXXHBI JUIsl pa00Thl (KOMITbIOTEp, ceTh MHTEp-
HET), KaK OyJeT MPOCXOIUTh BHIITOJTHEHNE «3aKa3a», 9TO CTAHET Pe3yabTaToM padoThl. PedympTaToM pabo-
TBHI JIOJDKHBI CTaTh PE3YJIbTAaT BBHIYHCIICHHS IUIOMAAN OOKOBOW MOBEPXHOCTH 3[aHUS W CMETa PAacXOJ0B HA
MOKPBITHE 3/IaHKsI CMAJIbTOM, BRIMOJHEHHAS B TEKCTOBOM peaakrope MS Word.

4 sman: Pezynemamul u 66160061 (20 mun,).

CryneHThl HAUMHAIOT CaMOCTOSITENFHYIO pa0OTy HaJl MPOEKTOM: HaXOMAT W BBIMHCHIBAIOT (hOPMYITBI
JUTS. BBIYUCIICHUS TUIOIIAU TTOBEPXHOCTH, MPOBOAAT HEOOXOAUMBIC BBIYUCICHUS. 3aTeM B ceTu MHTepHeT
HaXOJAT ONTHMAJIbHBIX ITOCTABIIUKOB CMAJIbThl M COCTABIISIOT CMETY Ha PaCXOJIHbIC MaTCPUAIIBI.

Pemenne MaTeMaTH4eCKOM COCTaBISAIOIIEH 3aauH:

300 X2 XZ T 300 T X 642
P=2z |2 1+ =dx="— [ x*V64+ x?dx = — (= (2X* + 64)\/X* + 64 — —-
!16 64 64! o4 g ) 8
300 642
In(x+ /%t +64)) [ = é(? (2-300% + 64)\/300° + 64 - IN(300 + /300> + 64) +

64°
+? In8= 6—7; (2026440127 — 3275 +1064) ~ 99472538 (M)
[InUTOYKM cMaNbTHI UMEIOT CTaHAAPTHBIE pa3Mepsl (0T 1x1, 2x2 u 5x5 cm). Bo3pMéM B kadecTBe 3Ta-
moHa pasmep 5x5 cm, B omgHO# ymakoBke 8064 meramu. Takum oOpaszom, IUIS MOKPBHITHS JAHHOW TUTOINAIH

99472538

HEO0OX0UMO T e06d ~12335 ynakoBok cmanbThl. CTOMMOCTD OJHOW YMAKOBKHA CMAJIbThI COCTABISET

$170.

5 aman: 3awuma npoexma (15 mun).

Ha nanHoM 3Tane oOydJaroniuecss [1eMOHCTPUPYIOT CO3IaHHBIC UMM MPOSKTHI CMET. BapuaHT mpoekra
CMETHI IIPECTaBIIEH Ha puc. 3.

Cmera Ha PacCX0odHbBIe MATEPHAILL

Iprno:xenne Nel k Joroeopy Ne235-01 o1 15.02.2010r.

No| Hammemopanme Tapa Ea [Koa- Haf-a: Cy: .
maM. | Bo | pvo. pvo.
345x345x105 s, BMecTHMOCTE - 14
1 CwuameTa MATpHII, pasMep MaTpHue! 24x24 mr |1234] 5930 |7342300

JJIEMEHTA

Puc. 3. [IpoexT cmeTnbl

Oman 6. Oyenxa npoyecca u pe3yibmamos pabomoi (5 MuH)

3a/iaqy MOXKHO YCIIOXHHTH W JIOTIOJIHUTH €€ UCCIeIOBaHUEM 3aBHCHMOCTH CTOMMOCTH OT BBIOOpA
pa3mMepa IJIHTOK.

B npouecce BBIOTHEHUS TPOEKTa «APXUTEKTOP» Y CTYACHTOB HE TOJBKO (POPMUPYIOTCS YMEHHS 110
MPUMEHEHUIO (GOPMYIT U METOIOB MHTETPAIBHOTO MCUYHUCIICHUS, HO M PACIIUPSAETCS KPYro3op, MOBBIIIAIOTCS
AKTHUBHOCTb M CAMOCTOSITEIbHOCTD, CKJIJIbIBACTCS IIOHUMAHKUE O IIMPOKOM MPUKIIATHOM 3HAYCHUU MaTeMa-
TUKU M, TJIaBHOE, Pa3BUBAIOTCSA HCCIIEIOBATEILCKUE HABBIKM, HEOOXOIMMBIE UISi OCYIICCTBIICHUS B Jailb-
HEeWIIeM JeaTeNIbHOCTH 1o pazpadotke | T-mpoekros [17].

Bxurouenue 35eMeHTOB POEKTHON AEATEIHHOCTH B 00y4eHrEe 0 00pa30BaTeIbHBIM IPOTpaMMaM BY-
3a, SBISIETCS HEMPEMEHHBIM aTpruOyTOM TOATOTOBKH KPEATUBHBIX, aJAlITUBHBIX M THOKUX B NMPUMEHEHUU
CBOUX KOMIIETEHIIMH BBIITYCKHUKOB, JMYHOCTHBIE XapaKTEPUCTUKU KOTOPBIX JOJKHBI COOTBETCTBOBATH Tpe-
0O0BaHHUAM OBICTPO MEHSIOIICHCS II00aTbHON IKOHOMUKH.
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