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AHHoTauus. CTaThs MOCBAIICHA PEILICHUIO aKTyalbHOH 3a7aul pa3paboTKu UHPOPMALMOHHO-
ro MOOMJIBHOTO KOMILIEKCA YIPABICHHS TIEPCOHAIIOM Ha YPAHOBBIX MIAXTAX YIS MOBBIIICHUS 0€30-
MAaCHOCTH paboT, 3(h(HEeKTUBHOCTH B3aUMOJCHCTBUSA U YPOBHS KOHTPOJIS PYKOBOAUTENSMU MPOU3-
BOJICTBEHHBIX IIPOLIECCOB.

Pa3pa0GoTaHbl CXeMbl, aITOPUTMBI U OMOIMOTEKH MIPOrPaMMHOT0 KOMIUIEKCA YIPaBICHUS Mep-
COHAJIOM, KOTOPBII 00ecreunBaeT NePeCchbUIKY MUCbMEHHBIX COOOIIEHUN OT cepBepa K MoJIb3oBarTe-
710 U 00paTHO; nepenavy (otorpaduil BhIMOIHEHHBIX pabOT Ha cepBep; Mepeaady ¢ cepBepa mac-
MTAaOMPOBAHHBIX WJIM PAa30UTHIX HA YaCTH M300paKEHHI; aBTOMATHUECKYI0 PETHCTPAIIUIO U COXpa-
HeHHe B 0a3e JaHHBIX cepBepa IMepechliaeMoil MHPOPMALMU; TEHEPALUIO 3alIPOCOB O MOJYyYEHUU
nH(pOpMaLIUU TOCJE €€ MEPEChUIKU; YBEJOMIIEHHE 00 0CO00 Ba)KHBIX COOOIICHUSX; aBTOMaTH4Ye-
CKYIO0 HACTPOWKY BCel BBIBOJMMOM MH(OpPMAIMK [TOJ] pa3Mep IKpaHa MOOMIIBHOTO yCTPOICTBA.

[ToBbIlIEHNE TPOU3BOIUTENBHOCTH MPOLIECCa BBIUUCICHUM CUCTEMBI YIPABICHUS NEPCOHATIOM
JOCTUTAETCS IIyTEM PEUTHUHIOBaHMS PECYPCOB 10 YaCTOTE UX UCIOJIB30BAaHUSA C YUETOM MapaMmeTpa
CTAaOMJIBHOCTHU TPYIII KJIACCOB MpoeKkTa. [Ipr 3TOM pEeUTHHT MaJIOMCIIONB3YEMBIX PECYPCOB 0OpaTHO
IPONOPIMOHANIEH peHTHHTY Oosiee CTaOMIBHBIX K3EMIUIIPOB Kjacca, YTO MO3BOJISIET B IpoLEcce
BBITIOJTHEHUS TPOIPaMMBbI BBITPYKaTh MaJO3HAYMMBIE PECYPChl U CHUXKATh €€ pecypcoeMKocTh. Ha
OCHOBE BBIYMCIMTENBHBIX HKCIEPUMEHTOB IpeiokeHa GpopMyra i onpeaeeHns MepeMeHHOH,
XapaKTepu3yrollen 1o0aBIsieMblii PEUTHHT pecypca MpHu ero OJHOKPATHOM HCIIOJIb30BaHHH.

KiaroueBble cjioBa: MOOMIbHAS HHPOPMALIMOHHAS CUCTEMA, CXEMbI U AITOPUTMBI, YIIPABJICHUE
MIEPCOHAJIOM, YPaHOBBIE IIaXThI, TOBBIIIEHNE 0€3011aCHOCTH PaloT.

O (HEeKTUBHOCTH pabOThl YPAHOBBIX IIAXT 3aBUCUT OT CIAKEHHOCTU (PYHKIIMOHH-
POBaHUS HE TOJIBKO TEXHOJOTMUYECKON U TEXHUYECKOU MOJICUCTEM, HO U MOJICUCTEMBI
© B.I'. llleguenxo, A.U. Cnawes, 2014

yrmpasiieHus repcoHagoM. Ha TopHBIX NpeanpusTusx 3Ta MOJCHUCTEMa UMEET CBOIO
crienupuKy, 0OYCIOBICHHYIO HAJIMYHEM 3HAUYUTEIHHOTO KOJUYECTBA PaOOTHUKOB,




VIPABJICHUEM CIIOKHBIM O00OpYAOBaHUEM, OOJIBIIION BEPOSTHOCTHIO aBAPUIHBIX CH-
Tyalui, OTIAJE€HHOCTbIO PYKOBOJHUTEIEH OT MPOU3BOJCTBEHHBIX YYacCTKOB. OTH
(dhaxkTopbl TPeOYIOT OBICTPOrO U Ka4eCTBEHHOT0 0OMeHa MH(opMaruei Mexay pykKo-
BOAUTEIISIMU U MTOAYUHEHHBIMU.

[lepenaua aynuoundopmaimu, B OCHOBHOM, pellieHa Tenegonuzanueid. Bmecre ¢
TEM Ha YJaJICHHBIX O0BEKTax, IJI€ BBIIOJHSIOTCS OTBETCTBEHHBIE PabOTHI, CTAIMO-
HapHas TejedoHHasi CBSI3b MOXKET OTCYTCTBOBAThb. YCTHBIE HEIOKYMEHTHUPYEMbIC
PaCTOpsDKEHUS TOCTATOYHBI MPU PEIICHUN 3a/1a4 MaJlOW WM CPeIHEH CIOKHOCTH U
TOJIBKO B HEOOJBIINX CTA0MIBHBIX KOJUTEKTHBaX. OTHAKO Jae B TAKUX KOJUICKTHBAX
CYIIECTBYET BO3MOYKHOCTh HEOJHO3HAYHOTO TOJIKOBAHUSI CMBICIA YCTHBIX PacIops-
KEHUHN KaK OTIAIOIINM, TaK M MOJIYYaIONUM pacropsbkerre padbotHukoM. [Ipu stom
MOYKET BO3HUKHYTh PACXOXKICHUE MEXIY TEM, YTO PYKOBOJIUTENb XOTEN CKa3aTh, U
KaK CKa3aJ Ha CaMOM JIeJie; KaK MOAYMHEHHBIN TIOHSUT, ¥ 9TO TIPUHSUT K HCTIOJTHEHUIO.

M3MeHUTh Takylo CUTYyallMI0 MOXKET MHCHbMEHHOE PpaCIOpsDKEHHE, MepejaHHOe
BU3yalibHO. [[MChbMEHHOE pacnopsbKEeHHE TPEIOYTUTENIbHEE €IIe U TTOTOMY, YTO Ye-
JIOBEK 3alIOMUHAET OTpaHUYCHHBIA 00beM HMHGOpPMAIINK, a €€ BU3yalu3alus M03BO-
JSIeT, MpU He0OXOAUMOCTH, HEOTHOKPATHO YTOUHATH MOCTaBICHHYIO 3a7auy. Kpome
TOTO, PAaOOTHUKY MOKET CPOYHO MOHATOOUTHCS TEXHUYECKas MHGPOpMaIUs: TOPHO-
reOJIOTUYECKHUI pa3pe3, KapTa BbIXOJa BOJOHOCHBIX TOPU30HTOB, MPUHIIUIIAATBHBIC
CXeMbl 000pYJOBaHMs, TEXHOJOTUYECKHUE TUIAHBI Pa3padOTOK U Jp. ITOT KOMILIEKC
YVIPABJICHUYCCKUX BOTIPOCOB MOXKET OBITh PEIICH C MMOMOIIBI0 HHPOPMAITMOHHON CHC-
TEMBI yIPABIICHUS MEPCOHAIOM, 00€CIICUNBAOIICH, B TOM YHCIE, OBICTPYIO U Kade-
CTBEHHYIO TIepeiady BU3yaJbHbIX JaHHBIX.

CeromHsi Ha MPOU3BOJICTBE HET JOCTATOYHO YAOOHON TEXHOJOTHH Teperadu BU-
3yajbHOW MH(OpMAIMU, XOTSA Takas 3ajada SBISCTCS aKTyaabHOW M BOCTpeOOBaH-
HOMH, a ee pelIeHre CYIIECTBEHHO YIMPOCTUT OPTaHW3aIlMOHHBIC BOIPOCHI U MPOIIECC
yrnpasieHus: nepconaigoM. [Ipaktuueckn kaxabli pabOTHUK TOPHOTO MPEANPUSTHS
UMeeT MOOWJIBHOE YCTPOUCTBO (TenedoH, IIIAHIIET), U Ha KaXXJ0OM TOPHOM MPEIpu-
ATUM €CTh UHTEPHET U cepBephl. TO €CTh, HA MPEANPHUATUIX YKE €CTh YACTh TEXHU-
yecKor 0a3bl NIl pa3BEepThIBAHUS KOMIUIEKCA IO YMPABICHUIO MEPCOHAIIOM, a €Tro
BHEJPCHHE HE MOTpeOyeT 3HAUMTENbHBIX 3aTpaT. PazpaboTka MOOMIBHONM TEXHOJIO-
MU yMIPABJICHUS TEPCOHAJIOM I YPAaHOBBIX IIAXT TMO3BOJIMT MOBBICUTH Oe3ormac-
HOCTh M 3(PPEeKTUBHOCTH pabOT MyTeM BHEAPEHUS COBPEMEHHBIX TEXHHUYECKUX U
MIPOTPAMMHBIX CPE/ICTB.

Ha ceromusmauii 16Hh TEXHUYECKHE CUCTEMBI B TOPHOM MPOU3BOJICTBE KOHTPO-
JUPYIOT a’pOra30BbIil PEKHUM IIAXT, TEXHOJIOTHYCCKUE IMapaMeTphl M HAIPSKEHHOE
COCTOSIHHE TOPOJIHOTO MAacCHBa. B YacTHOCTH, TEICKOMMYHHKAIIMOHHAs CHCTEMa
JTUCTIETYCPCKOTO W aBTOMATU3UPOBAHHOTO YITPABJICHUS TOPHBIMU MAIlIMHAMHA U KOM-
mekcamu «YTACy» oGecnieunBaeT OecrpepbIBHBIC U3MEPEHUS MMapaMETPOB COCTOSI-
HUS TPOMBINIJIEHHBIX W TOPHO-TEXHOJOTUYECKHX 00BeKTOB, cucremMa AIICC-1 wu
3YA-98 BBINONHSET NPOTHO3 BHIOPOCOONACHOCTH IJIACTOB Ha 0a3e aKyCTHYECKHX
MeTonoB, cuctemMa «AJIEPT)» BbIONHSET KIACCH(PUKANUIO TEKYIIETO0 COCTOSHUS
0€30MacHOCTH IIaXThl, aBBTOMAaTHYECKOE M3BEIICHUE O MPEAaBAPUITHOM U aBapUITHOM
COCTOSIHUSIX U Apyrue cuctemsl [1]. BMecte ¢ TeM oTMedaeTcs, YTO TSKEIbIE aBapUU
Ha IIaXTaX, CBS3aHHBIE C B3PHIBAMU T'a3a U MbLUIU MIPOUCXOIAT, B OCHOBHOM, I10 Opra-



HU3ALMOHHBIM MpuurHaM [2]. U3 ananuza 0OCTOSATENHCTB M MPUYUH KPYIHBIX aBa-
puil B TOPHOM TMPOMU3BOJICTBE, MPOU3OMICAIINX 32 IMOCJIEIHUE TO/bl, YCTAHOBIICHO,
YTO BCE PEKE UX MPUUMHOMN SIBIISIETCS OTKA3 COBPEMEHHOI'0 000pYyI0BaHMsI, a Ha Tep-
BOE MECTO BBIXOAMUT yesnoBeueckuil gakrop [3]. [loaToMy 3amava MOBBILICHUS AMC-
[UIUTMHBI U UCHOJHUTEIBHOCTH COTPYAHUKOB Ha MPOU3BOJICTBE SBJISETCS MPUOPH-
TeTHOU. Ee pelienne BBIMOJIHUMO NIPU COBEPIICHCTBOBAHUU CUCTEMbI KOHTPOJISL HaJl
UCIIOJIHEHUEM BBIJJAHHBIX HWH)XCHEPHO-TEXHUUYECKUMU PpPAaOOTHUKAMU MPHUKA30B U
pacmnopsHKeHUH, a Tak)Ke MOBBIIIEHUH AUCIUTIIMHAPHOW OTBETCTBEHHOCTH 3a COOJIIO-
JICHHEM TpaBmII Oe30macHoCTH [4].

[Ipennaraemasi cuctema yIpaBlICHUs TMEPCOHAIOM TpeACTaBiseT coOoil mpo-
IPaMMHBIM KOMIUJIEKC, KOTOPBIM aJanTHpPOBaH IMOJ HYXIbl ypaHOBbIX ImaxT. OHa
npenHa3HayeHa A OBICTpON TMepenayd BU3yalbHOM HH(POpPMAIMU U BBIMOIHSIET
cienyoomue (pyHKIHUU: MEePEeChUIKMA MMCbMEHHBIX COOOIIEHUH OT cepBepa K IMOJIb30-
BaTeN0 U HA00OpOT; mepenayu Gororpaduii BHINOTHEHHBIX paboOT Ha cepBep (s
KOHTPOJISI pPyKOBOJIUTENSIMU, OTBEYAIOIIMMU 32 IPOU3BOACTBO padoT); Meperauu ¢
cepBepa MOTPEOUTEN0 MacIITaAOUPOBAHHBIX WM Pa30UTHIX HA YaCTU PUCYHKOB (reo-
JIOTUYECKHUX pa3pe3oB, OJOK-cXeM M JAp. rpapuueckoid MHPOpMaIH); aBTOMaTHye-
CKOI perucTpauuu nepechiiaeMoid MH(QOpMALMU M COXpaHEHUs KOmWil B Oasze naH-
HBIX cepBepa (IUIsI BO3MOKHOCTH MOCJEAYIOIIET0 KOHTPOJIS); T€Hepaluy 3ampoca o
MOJIy4eHUU HH(OPMALIUU MOCIE €€ MEPECHUIKH ¢ MPoch00il 00 0OpaTHOM yBenomIIe-
HUU U PETUCTpalnell Ha cepBepe (hakTa MmorydeHus cCoOOIeH s ; 003aTeTbHOTO YBe-
JTOMJIEHUSI 0CO00 BaKHBIX COOOIIEHUM (CUrHal paboTaeT 10 TE€X MOp, MOKa MOJIb30-
BaTelb HE OTpearupyer Ha SKCTPEHHOE COOOIICHHE); aBTOMAaTHYECKOW HACTPOUKH
BCEH BBIBOJMMOM HMH(OpMaLuU Moj pasMep SKpaHa MOOMIBHOIO YCTpPOWCTBA U IO-
BOpPOTa M300paKEeHUs TIPU MTOBOPOTE IKpaHa.

[TporpaMMHBIN KOMIUIEKC MTO3BOJIUT BU3YaJIbHO MEpeaBaTh yKa3aHUS PyKOBOIH-
TeNs U, TP HEOOXOUMOCTH, MOJIy4aTh BU3YAJIbHBIN OTUET 00 UX BBINOJIHEHUU. AB-
TOMaTHUYECKOE COXPaHEHHUE BCEX MEpPEAaHHbIX Yepe3 CHUCTEMY MpPUKa30B U (GoTorpa-
¢uit pe3ynpTaToB pabOT MOBBICUT YPOBEHb KOHTPOJIS HAJl IPOM3BOJACTBEHHBIMU MPO-
ueccamu. [Ipu Heo6xoauMocTu (B ciiyyae aBapuu, KBaTU(PUKAIUOHHON OLICHKH Iep-
COHaJjia, MePUONYECKOr0 KOHTPOJIS JIJIsl MOBBILICHUS] AUCUUIUIMHBL U Jp.), TPOBEISI
aHaJIU3 33/I0KYMEHTUPOBAHHBIX HA CEPBEPE MPUKA30B U (POTOCHUMKOB BBIITOJIHEHHBIX
paboT, MOXKHO OMPEICTUTh KOMIIETEHTHOCTh U Ka4eCTBO pabOThl COTPYAHUKOB. D (-
(EeKTUBHOCTh B3aUMOJICHCTBUSI MEXKAY HEPAPXUYHBIMU CTPYKTypaMH TepcoHalia
o0ecrieunBaeTcs CKOPOCTHIO W aBTOMaTH3aleil paboTel cucteMbl. Hampumep, au-
PEKTOp TPEANpPUATHS, MPOJAUKTOBAB MPHKA3, 32 CEKYHIbI PA30IUIET €ro JI000H 1o
KOJIMUECTBY TPYIIE COTPYAHUKOB, a Yepe3 HECKOJIBKO MHHYT OH OyJeT 3HaTh, KTO
KOHKPETHO U3 COTPYTHUKOB €r0 PACIIOPSHKEHUE HE MOy I

Bo16op s13bika nmporpamMmupoBaHus Java [S] Obul 0OyCIIOBIIEH CIEAYIOMMMHU 00-
CTOATEIBCTBAMH: BO3MOXKHOCTBIO 3aITyCKa MPOrpaMMbl B JIF0OOM orepaiioHHOM cHc-
TEeMe U Ha JIF0OOM YCTpPONCTBE, KOTOPOE MOACPKUBACT BUPTYaIbHYIO MallluHy Java;
HAJEKHOCTBIO MPOrPaMMHOI0 KOJIa M MMPOCTOTY OTIaAKH (Java mpoBepsieT BHIXO/bI 3a
npeJeabl MACCUBOB U €111€ MHOKECTBO MCKIIIOUUTEIbHBIX CUTYAIIHil); BO3MOXHOCTBIO
J0CTyNa K 00beKTaM B Java IyTeM HCIOJIb30BaHMSI CCHUIOYHBIX THUMOB JaHHBIX, YTO



no3BoJiAeT 3(hpPexkTHBHO 00pabaThIBaTh NaHHBIE W MepeAaBaTh UX B (GYHKIUU; YHU-
BEPCAILHOCTHIO 00padOTKH JIFOOBIX MPOrPaMMHBIX KJIACCOB.

Bpay3ep MoOuibpHOrO ycrpoiicTsa (mporpamma Jyisi B3aUMOJCIHCTBHS C CEPBEPOM
U BBINOJHEHUA psfa CIEUUaIbHBIX (YHKIMI) CIIPOEKTUPOBAH Tak, 4YTOObI M30erarb
oOpalOoTku m3nuiHed nHpopmauuu. Hampumep, ecin ecTb BO3MOXKHOCTH OBICTPO
BBIUMCIIUTH IMIUPUHY U BBICOTY I'pa)UyeCcCKOro JIEMEHTa, TO PAHEE BBIUYMCIICHHBIE Ia-
OapuThl HE XpaHATCS, TaK KaK KOJUYECTBO IpaMUEeCKUX HJIEMEHTOB MOXET H3Me-
PATBCS THICSTYaMM, a Ha KaXbIi 3JE€MEHT HYXKHO JOTOJHHUTENbHO 8 0allT mamsru.
Munumm3anus yrciaa oopaiieHnii K XpaHUMbIM JJaHHBIM Ha CepBepe WM Ha BUHYE-
CTepe JOCTUTAETCA TE€M, YTO MporpaMMa M30eraeT 4yacThIX BHI3OBOB JJTUTEIHHO BBI-
MOJIHSFOUIUXCS PYHKIUH.

B Opaysepe peann3zoBaH MEHEIKEp YIpaBlICHHs pecypcamu [6], KOTOpsIid oOec-
MEYMBACT XEUIMPOBAHUE YAaCTO UCIOIB3YEMbBIX JAHHBIX (MPeoOpa3oBaHUE BXOAHOTO
MaccuBa JIaHHBIX B KOPOTKOE YHUCIO (PUKCUPOBAHHOW MJIMHBI), Onarojmaps yemy
YMEHBILIEHO 00palleHNue K CEpBEPY U MOCTOSHHOM NMaMsATH MOOMIIBHOTO YCTpPOICTBA.
Hanpumep, npuseaem anroputm 3arpy3ku uzoOpaxkenuit (puc. 1). Kak Bunno, 3a-
rpy3Ka ¢ cepBepa MPOUCXOIUT TOJIBKO TOrJa, KOTJa JaHHOE M300pakeHHue OTCYTCT-
BYET B Opay3epe MOOMIIBHOTO yCTPOMCTBA, IPUUEM €CIIM MaMsITH XBAaTaeT, TO KaKJI0€
M300paxKeHHe C CepBepa 3arpyKaeTcs TOJbKO OJIUH pa3.

[ 3arpyska H300pakeHHs ]
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Pucynok 1 — Anroput™ 3arpy3ku U300pa’keHuil B ciCTeMe yIpaBJIeHUsI IEPCOHATIOM

Kak m3BecTHO, YeM dale CHCTeME MPUXOJAUTCS KOMUPOBaTh AaHHBIC C CEpBEPA,
TE€M Ha Hero OOJIbIlIe HAarpy3Ka U TeM MejyieHHee paboTaeT mporpaMmma, Kotopas 0y-
JIET TPATUTh BpeMs Ha IMOJKAYKYy JaHHBIX BMECTO BBITOJHCHHS pacueToB. [loaTomy,
yMEHbBIIIass 00palleHns KOMIIBIOTepa K pecypcaM Ha cepBepe, Mbl YBEIMYUBaeM 00-
Y0 TPOU3BOAMTEIBHOCTh CHCTEMBl. ECIM maMsaTh JOCTATOYHO ISl BBITIOJHEHUS
MIPWIOKEHUS, TO HEUCIIOIb3YEMbIC PEeCypChl OCBOOOMKTAIOTCS TOJIBKO B KOHIIE BHI-



MOJIHEHUS TIporpaMMel. [Ipu 3TOM MeHemxep «3HaeT» 000 BCEX pecypcax M HE JI0-
MyCKaeT uX TyOIupoBaHUs, YTO MOBKIIMIAET OBICTPOACHCTBHE IPUIIOKEHUSI.

Ecnu pecypc 3axBaTHT CIWIIIKOM MHOTO OTIEPAaTUBHOM MaMSITH M €€ HE XBaTaerT,
9TO MPHUBOJIUT K WHTEHCHUBHOW Iepenaye JaHHBIX Ha CEPBEp U PE3KOMY IaJCHUIO
POU3BOAUTEILHOCTHA BCEH CUCTEMBI. B 3TOM cilydae mMpOW3BOIUTCS MOUCK H yJaie-
HHUE HEHCITOJIb3YEeMbIX JaHHBIX, & MAJIOUCTIONb3yeMbIC JaHHBIE B TEUCHHUE HEKOTOPOTO
BPEMCHH COXPAHSIOTCS Ha CEPBEPE UM apXUBHPYIOTCSI.

B mporpamMmHBIi KiIacCc XpaHeHHs mapameTpoB pecypca (ResourceParametres)
BKJIIOYAIOTCA MHOTO crenu@uueckux mapameTpoB. Hampumep: Bpems 3arpy3ku pe-
cypca; BpeMs €ro MOCJIETHETO UCIIONb30BAHMS;, IEPEMEHHBIE ISl pacueTa peHTHHTa;
¢naru, yka3pIBaloUye MyTh U3BICYCHHS MHPOPMAIUH (3TO MO3BOJSET HE aHAIN3H-
poBaTh UMs pecypca) u ap. Bapuantsl peanuzaiuu kinacca ResourceParametres npu-
BeJ€eHBI B Ta0I. 1.

Tabmuma 1 - Kitacc xpanenus mapameTpoB pecypca ResourceParametres B peanuzanusx Ha s3bIKax
nporpammupoBanusi C++ (Bapuant 1), Java u C# (Bapuant 2)

Bapuanr 1 Bapuant 2
Komnunamop, nonaepXxuBarolui yKa3aTeiu, HUnmepnpemamop, He NOAIECPKUBAIOIINI
Harpumep, C++. yKasaresei, KOTOPbI, B OCHOBHOM, paboTa-

€T CO CChUIKAMU Ha KJIaCChl M BCE KJIACChI
HacenyroT kirace Object.
Hanpuwmep, Java u C#.

ResourceParametres ResourceParametres
ResourceParametres(); ResourceParametres();
int iCount; int iCount;
float fRating, fRatingAdd, float fRating, fRatingAdd;
void *cRes; Object cRes;

CRes — ykasarenb, cBsA3bIBaIOIIMI Kiacc mapa- | CReS — cchuika, CBs3BIBAIONIAs Kjacc mapa-
METPOB pecypca ¢ pecypcoM METPOB pecypca C pecypcom

OcBOOOX/IEHUE TaMATH OCymecTBIsieTcss B | [IaMATh OCBOOOXAeTCsl CTaHJIAPTHBIM Me-
JIECTPYKTOpE Kilacca MEHEPKEpa PECypCcoB IMO- | TOAOM TOCiie OOHYJIEHHS CChUIOK BO BHEIII-
CJIe CHHXPOHH3AIINU HUX KJIaccaxX U B MEHEIKEPE PeCypcoB

B namHOM Kiacce: iCount — KOJMYECTBO KJIACCOB, HUCHOJIB3YIONIMX PECYpC;
fRating — pedTiHT pecypca, ueM OH BbIIIIe, TeM pecypc BakHee; fRatingAdd — nobas-
JSIEMBIN PEHTHHT pecypca MPU €ro OJHOKPATHOM HCIIOJIb30BaHUH. KOHCTPYKTOp
KJ1acca rnokasat Ha puc. 2. Koaddunment K HeoOXoaum 1j1s1 TOro, 4T00BI IPH MEPBOM
3arpy3Ke pecypca ero peUTHHr He ObUT 3aHmkeH. K MOMEHTY 3arpy3kud HOBOTO pe-
cypca, CKopee BCero JIpyrue UCrojb3yeMble pecypchl OyayT uMeTh 3HaueHue fRating
oonpme yem fRatingAdd u, 4ToObI HOBBIN pecypc He ObLI cpa3y MalOPEHTHHIOBBIM,
k03 dunmeHT K 10/KeH ObITh 00JIbIIE STUHHIIBI, HAIIPUMED, PABEH JIBYM.



KoHctpykTop knacca ResourceParametres )

i J
fRatingAdd — paccunTblBaem
iCount=1,
SfRating=k *fRatingAdd
[
KoHel, )

Pucynok 2 — brok-cxema KOHCTpYKTOpa Kjiacca AJis XpaHeHHUsl apaMeTpoB pecypca

B menemkepe ynpaBieHus: pecypcaMu MPUMEHEH CTaTUCTUYECKUN METOJ] ITOMCKa
MaJIOUCTIONB3yEMOI MH(MOpMAIMKU, KOTAa PEUTHHT pecypcy Ha3HA4YaeTCsi Ha OCHOBE
YacTOThI €ro MCHojb3oBanus. Yem Oosibiie 3HaueHue nepemenHou fRating, tem pe-
cypc OoJiee BaKeH U OOJIbILIE UCIOJIb3YETCs. Y CTAHOBKU PEUTHHIA PECypCy OCHOBa-
HbI Ha PUHLUIIAX U3MEHEHHS 3P PEKTUBHOCTH PAOOTHI HHPOPMALIMOHHON CUCTEMBI:

- yeM OO0JIbIlIE€ HCTIOB3YETCSI 0OBEKT, TEM OH O0Jiee BaXKEH, IO3TOMY MPU KaXkKIOM
UCTIOJIb30BaHNU 00bekTa nepemenHas fRating HapamuBaetcs Ha BeIMUMHY MEpeMeEH-
noit fRatingAdd,;

- 4eM JIOJIbIIe 3arpyXkaeTrcsi OObEeKT, TEM OH Ba)KHEE, MOITOMY 3TOMY PECYPCY
NpUOABIISIETCS PEUTUHI MYTEM YBEIMYEHHS KO3(P(UUMEHTa, MOKa3bIBAIOIIETO BO
CKOJIBKO pa3 JIoJIblIE UIET 3arpy3ka ¢ cepBepa, 4eM ¢ MOOMIJIBHOTO yCTpOiCcTBa (U30-
OpakeHUs ¢ cepBepa HY)KHO XPAHUTD JOJIbILIE);

- YeM MEHbLIE OOBEKT, TEM OH Ba)KHEE, I0ATOMY €CIM OOBEKT 3aHUMAET MaJlo
¢busnveckoit mamsatu, To 3HaueHue fRatingAdd yBenmnumBaercs, Tak Kak OJMH 0OJIb-
HI0H OOBEKT 3arpyxaercst ObICTpee, YeM MHOI'O MaJIeHbKHUX, KOTOPbIE B CYMME J1atoT
Takoi xe pasmep (Oosbie OOBEKTHI Jerue Meperpyxarb B ONMEPaTUBHYIO MaMSITh,
€CJI OHH HE UCTIOIB3YIOTCS MHOTO pa3);

- yeM 00JIbllle HECTAOWIBHOCTh Y 00BEKTa, TEM OH 00Jiee BaxeH (eciu 00bEKT He-
cTaOuJIeH, 3TO TOBOPHUT O HATMYUH MHOKECTBA CCHIJIOK Ha HErO U3BHE).

Ha ocHOBe cepuy BBIYMCIUTEIBHBIX IKCIEPUMEHTOB MpeIoKeHa Gopmymna AJis
omnpenenenus mapamerpa fRatingAdd

U — Unin V' —Viin

fRatingAdd =k, | 2— +ky|2- +K| Z—m , ()
YUmax ~ Umin Vimax =Vmin I max = Imin

TJI€ U, Umin, Umax — TEKYIIasi, MUHUMaIbHAas ¥ MaKCUMaJIbHasi CKOPOCTHU 3arpy3Ku pe-
cypcoB; V, Vin, Vimax — TEKYIIHMI, MUHUMaJIbHBI U MaKCUMaJIbHBIN pa3Mepbl pecyp-
coB nporpaMMmbl; |, Inin, Inax — TEKyIllass, MUHUMaJIbHASsE U MaKCUMaJIbHasi HECTAOUIIb-
HOCTh KaTETOPHH KJIACCOB, MMEIONIMX OTHOIICHUE K pecypcam; K,, Ky, K — ympas-
JsoIre Ko3(PPUUUEHTHl OT HYJS 10 €IUHUIBI, XapaKTePU3YIOUIUe OTHOCUTEIIbHbIE
MPUOPUTETHl U BIUSHUE OTHOCUTEIBHO JIPYTUX PEUTHHIOB CKOPOCTH 3arpy3Ku pe-
cypca, pa3MepoB peCypCcoOB U HECTAOMIBHOCTH KaTErOpUH KJIaCCOB, COOTBETCTBEHHO.
VYmpasastomue kodhduimentsl HaxoasTcs B nuamazone [0; 1] u B cymMMe paBHBI
€UHUILIE, TO €CTh OTPAHUYEHHUS U JIONMYIIECHUS 3TOW 3aBUCUMOCTH MOKHO MpEACTa-
BUTH B BUJIE



k,[0;1]+ky [0;1]+ k; [0;1]=1; fRatingAdd=[L; 2] . )

[Tepemennas fRatingAdd umeer 3HaueHHE OT OJHOM 0 JABYX €IUHHUI] B HEOOXO-
IUMa JJIsl CPaBHHUTEIBHOU XapaKTePUCTHKHU pecypcoB. Ilo atoit gopmyse xoporro
BBITIOJTHICTCS] CPABHEHHE OTHOCUTEIIBHBIX PEUTHHTOB pecypcoB. Eciu ncmonb3yercs
nporpamma ¢ rpagudeckuM UHTep(dercoM Ha JIOKAIBHOM KOMITBIOTEpPE W B HEH He
0oJ1ee IBYX-TPEX THICAY PECYPCOB, TO ATOT MEPECUET MOKHO OCYIIECTBIIATH OJMH pPa3
B TPOPHMCOBKY  WJIM  Yepe3  HECKOJbKO  MPOPHUCOBOK MO  QopMmyie
fRating=0,99*fRating, kotopas xopormio ce0s rmokasajia npu pacderax. Eciu MeHe -
&Kep o0pabaTeIBaeT pecypchl Ha cepBepe, TO palMOHAIbHEE BBITIONHATH TIEPECUET pa3
B HECKOJILKO MUHYT Wi Oosee 1o dopmyie fRating=0,6+0,9*fRating.

[IpenyiokeHHBI METO/ YIIPaBICHUS PECypcaMu IMPOrpaMMbl UMEET PSf CYIIECT-
BCHHBIX IPEUMYIIECTB M IO3BOJISET: MPOBOJWTh aBTOMATHYECKOEC HAOIOJCHHE 32
JTUHAMHYECKON MaMsThIO (TP MEPETIOTHEHUHM HAXOIUTh JaHHBIC ¢ HU3KUM PEHTHH-
TOM U COXPaHSTh UX HA BUHYECTEPE C MOCIEAYIOIIMM BOCCTAHOBICHUEM); YCKOPUTD
pacyeTsl 3a CUET TPYNIUPOBAHUS MaJIEHbKUX Oy(epoB; MOBLICUTH YA0OCTBO J0pa-
OOTKHM TIPOrpaMMbl C MCHOJB30BAaHUEM OJHOTO HMHTepdeiica s 3arpy3ku pa3HbIX
TaHHBIX, HE pa3padaThiBaTh MOBTOPHOTO KOJAA 3arpy3KH M KIIIMPOBAHUS JaHHBIX B
pa3HBIX MeCTax MporpaMMbl. B pesynbrare MOBBIMIACTCS BBIYUCIUTENbHAS d(DPek-
TUBHOCTh MH(GOPMAIIMOHHON CHUCTEMBI TIO HAJCKHOCTH, CKOPOCTH MPOPUCOBKHU T'pa-
(UYECKUX TPUMHUTHBOB, UCTIOJIb3yEeMOM TTaMSATH U TTPOIIECCOPHOMY BPEMEHH.

Taxkum 00pa3om, MOBBITIICHUE TPOIYKTUBHOCTH TPOIIECCa BBIYUCICHUN TOCTHUTa-
€TCSl TTyTEM PEUTHHTOBAaHUS PECypPCOB IO YaCTOTE WX HCITOJIB30BAHUS C YICTOM ITa-
paMeTpa cTabWJIBHOCTH TPYII KJIAcCOB [7], MPU 3TOM PEUTHUHT MaJIOUCIIOIb3YEMbIX
pecypcoB 00paTHO MPOMOPIMOHAIIEH PEUTUHTY 00Jiee CTaOUIIBHBIX SK3EMIUISIPOB
KJIacca, YTO TO3BOJISIET B MPOIECCE BBITTOJIHCHHS TTPOTPAMMBI BRITPYKaTh Majlo3Ha-
YUMBIE€ PECYPCHI M CHIKATh €€ PECYPCOEMKOCTb.

JI71st 3aIMTHl CHCTEMBI UCIIOJIb30BaHa MPOIEAYypa BXOa ¢ UMEHEM IOJIb30BaTEIs
u maposieM. J[aHHbIE epearoTcs M0 UHANBUIYATEHOMY MTPOTOKOIY. DTOT MPOTOKOI
MpeaycMaTpuBaeT MPEeBPaIlleHHE KJIACCOB B MACCHUB JIAHHBIX C MOCIEAYIOIMIUM apXu-
BUPOBAaHHEM. APXUBHPOBAHHUE BBIITOIHICTCS, YTOOBI YMEHBIIINTh HATPY3Ky HA CETh U
ceNaTh nepeaady JaHHbIX 0osiee ObICTPOH.

JlpeBoBuAHAS apXUTEKTypa MOCTPOEHUs Opay3epa JaeT BO3MOXHOCTh JUHAMUYE-
CKH JT00aBJIATh U MEHSTH DJIEMEHTHI yIpaBiieHus, puc. 3. Hanpumep, MOKHO JIETKO
MTOMEHSATH TIEPBYIO M BTOPYIO TPYIMITy MECTaMH, TIPH 3TOM HET HEOOXOIUMOCTH KOH-
TPOJMPOBATh TIEPEMEIICHUE BHYTPEHHUX 3JEMEHTOB. JTO YIIPOIIaeT I0padOTKY
AJIEMEHTOB YIIPABJCHUS W JIOTHYECKUX 3JIeMEHTOB. JIyis moOaBiieHHs HOBOW (DYHK-
IIMOHAIBHOCTH JIOCTATOYHO TOJBKO JOMKMCATh HOBBIM MPOTPAMMHBIN Kjlacc C peaju-
3aruen Hy)kHoro untepdeiica. [Tokaxkem Ha nmpuMmepe, Kak CO3/1aH JIEMEHT yIpaBJie-
Hus CheckBox, KOTOpBIN yKa3bIBaeT, BKIIOYEHO WJIM OTKIIOUYEHO KaKOoe-THOO KOH-
KpETHOE yCIIOBHE. 3a OCHOBY B3SIT KJIACC KHOIIKH, B KOTOPBIN JOOABWIM MIEPEMEHHYIO
tumna Boolean, a Takxxe 00pabOTYUK COOBITHS HaXKaTHsI HA KHOTIKY U JOPAOOTaHHYIO
GyHKIUIO prucoBaHus. B pe3ynbrare peaan3anuu MbI MoJlydaeM Bce (DYHKIIUU KHOTI-
KA. TIpU HaXaTHH KHOIKM MEHSETCS €€ BHUJ, BBINMOJHICTCS CKpHUIT (HEOOJbIIas
(GyHKIHS ), TOSBISIETCS BOBMOXKHOCTH HCTIOBE30BaHMS TEKCTA U M300payKEHUS.
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Pucynok 3 — CtpykTypHasi cxema OCTPOEHUS! CUCTEMbI YIIPABJICHUS IEPCOHAIIOM

Ha cepBepe pacnosokeHbl yTHIATHI, 00bEIUHSIONINE MHOXKECTBO MOJIb30BaTENEH
Y BBINOJHSIONIME B3aUMOJEHCTBUE MEXITY HUMH. Y THIIUTBI — 3TO MPOTPaMMBbI, OTBE-
YaloluMe 3a BBINOJHEHUE OMNpeAeNeHHbIX (YHKUUN Opay3epa, Hampumep, OTChLIKA
SMS-coobmienuit nim coxpaHeHHe TaHHBIX B TOJTOBPEMEHHYIO MaMsITh MOOMIBHOTO
YCTPOMCTBA, CYUTHIBAHUE JAHHBIX O CHCTEME U JIp. B3aumonelicTBue 3J1eMEHTOB Jpe-
BOBHJIHOM CTPYKTYpPbI MEX]y COOOM M YTUIUTAMU MPOU3BOJUTCS C IOMOIIBIO BHYT-
PEHHHUX COOOIIEHUN, KOTOpbIE MPEACTABIAIOT CO00M MporpaMMHbIE KJIacChl, UMEIO-
HIMe JAaHHble 00 agpecare, 0 AEMCTBUM, KOTOPOE ajpecaT JOJDKEH clienaTh, U APyrue
napaMmeTpsl. Takasi apXuTeKTypa MOCTPOSHUS aIroOpuT™Ma J1aeT BO3MOXKHOCTh pacIIu-
PATh (PYHKIIMOHATBHOCTh MPOTPaMMbl, TOCKOJBKY TO3BOJISIET BbI3BIBATH MpaKTHYeE-
CKM HEOTpaHUYEHHBIN HA0Op QPyHKIUH Yepe3 oaHy (PYHKITHIO.

Jlist uHpOPMAIIMOHHON CUCTEMBI YIIPaBIECHUS TIEPCOHATIOM pa3paboTaH psij Ouo-
JMOTEK, KOTOPBIE CO3/IaHbl C YYETOM BO3MOKHOCTU OBICTPOTO YBEIMYEHHUS (DYHKIIMIMA
MIPOTrPaMMHOr0 KOMILJIEKCA B CIIy4asiX €ro paclIMpeHus no TpeOOBaHUIO TPOU3BOACT-
BEHHHMKOB. DTH OUOJIMOTEKH CIyX,aT CBOCOOPa3HbIM MHOTO(MYHKIIMOHATBHBIM KOHCT-
PYKTOPOM, MOMOTAIOIIUM KaYeCTBEHHO U 3()(PEKTUBHO PaCHIUPSITh BO3MOXKHOCTH
cepBepHO u OpayzepHOU yacTed MHGOpPMAIMOHHOW cucTeMbl. B Tabi. 2 mokaszaHa
KpaTKasi XapakTepucTruka (yHKIHOHAIBHBIX BO3MOXKHOCTEH MpPOrpaMMHBIX OHOIMO-
TEK, U UX MPUBSI3KA K TOM YaCTH NMPOEKTa, /Uil KOTOPOil OHU pa3pabOTaHHbI.

Ta6muma 2 — Kpatkas xapaktepucTika (yHKIIMOHATBHBIX BO3MOXKHOCTEH pa3pad0TaHHBIX
OuOIMOTEK MPOTrPAMMHOTO KOMILIIEKCa

Ha3Banue Moayns, cocTaBisiromas Onucanne
Opay3epa uin cepBepa




greenlib.graphics.draw, Gpay3ep

O6mue kaaccsl M UHTEPQEHCHI, KOTOPbIE HYXKHBI JUISI BbI-
Boja rpaduku. Ypomaroye KIacchl, KOTOPHIE Jal0T
BO3MOXKHOCTh IHCATh KpocciuiaThopMeHHBIH nHTepdeiic
10JIb30BATENS

greenlib.graphics.draw.android, 6pay-
3ep

[Tnardopmo3aBucumas MpuBS3Ka K ONEPAIMOHHON CHC-
teme Android
(OpenGL ES 2)

greenlib.graphics.draw.swing, 6paysep

ITpussizka k JOGL (Java OpenGL)

greenlib.graphics.input, 6pay3sep

Cucrema 151 peKypCHBHON 00paOOTKH COOBITHI MBIIITH
WJIA CEHCOPHOTO HKpaHa (MMOMCK KOMIOHEHTOB, 0003Ha-
YECHHBIX Ha YKPAaHE MBIIIBIO U JIOCTaBKa COOBITUI KOMITO-

HEHTY)
greenlib.graphics.input.android, 6pay- | Ilpusszka greenlib.graphics.input k crangapTHOMY BBOIY
3ep Android
greenlib.graphics.input.swing, 6paysep | Ilpussizka greenlib.graphics.input k cranmapTHOMy BBOIY
Swing

greenlib.io, Opaysep, cepBep

Cucrema yny4iieHHOH cepuanm3anun (yao0Ha B UCTIONb-
30BaHUM M paboTaeT ObICTpEEe, YeM CTaHIapTHAs)

greenlib.io.network, Gpaysep, cepsep

CucremMa KIMEHT-CEpBEPHOM epeaaun 0alTOBbIX MacCH-
BOB MM Oy(depoB 1o ceTu. JONOIHUTENBHO peaan30oBaHa
CHUCTEMAa PaCIIMPEHHM, C ITIOMOIIBI KOTOPOH MOKHO ap-
XMBHUPOBATh, IU(PPOBATh, UJIU IPOBEPSTH JaHHbIEC HA Lie-
JIOCTHOCTB

greenlib.io.network.protocol, 6paysep,
cepBep

[To3BoJsieT MoBEpX MPOCTOTO MPOTOKOJIA PEATH30BAHHOTO
B greenlib.io.network HagCTpOUTH CBOI MPOTOKOIT

greenlib.io.network.protocol.format,
Opaysep, cepBep

Peanuzarus mpoToKoia ¢ HOMOIBIO
greenlib.io.network.protocol u cepuanuzanuu greenlib.io

greenlib.io.network.protocol.json,
Opaysep, cepsep

Peanuzarus mpoTokoia ¢ TOMOIIBbIO
greenlib.io.network.protocol u cepuanuzamuu B Json

greenlib.administrator, cepep

Cucrema MOHUTOPHHTA U KOHCOJIb JII CECPBEPOB

greenlib.generator

BcnoMorarenbsHbIN KO 11 TEHEPAUA UCXOTHOTO KOJa
Y YIPOILECHUS PYTUHHBIX ONlepaui

greenlib.physics, Opay3sep

Maremaruueckas 6ubauoreka st paboThl ¢ BEKTOpaMU
MaTpUIlaMU U 00bEKTaMU

HeobxoaumocTh peanusaiui ObICTPOTO paCHIUPEHHS MPOEKTa 00yCIOBICHA TEM,

4TO, KaK IOKa3ajla MPaKTHKa, MCXOJHOE TEXHUYECKOE 3a/laHue Ha MpOrpaMMHOE
o0ecrnieyeHre CIIy>)KUT TOJIbKO OCHOBOM NMPOEKTa U HE BCErJa MOXET YAOBIETBOPUTH
pactymire TpeOOBaHUS MPOU3BOACTBEHHUKOB B Ipolecce pabOoThl ¢ MPOrpaMMHBIMU
npoaykTamu. BcerienctBue dero tpedyercs M00aBICHUE W CO3/IaHME HOBBIX (DYHK-
[IUOHATTLHBIX BO3MOYKHOCTEH CUCTEMBI.

B rpadudeckoii Bu3yanu3aiuu UCTONB3YIOTCS ABa nakera android mis MoOuIb-
HBIX TEJIC(POHOB M IUIAHIIETOB, SWINQ — Ui KOMITBIOTEpOB. B Oubmmoteky draw Bxo-
AT uHTepdeich U GYHKINU AJI1 PUCOBAHMUS Ha SKPaHBI MJIAHIIETOB M MOOMIIBHBIX
yctpoiicTB. [IpopricoBka MPOU3BOIUTCS ¢ TIOMOIIBIO TPEYTrOJBHUKOB M TEKCTYp UX
sanonHsomux. CepBep XpaHUT JaHHbIC, MPUHUMAET 3alpOCHl U BBIJAET OTBETHI, a
rpadudeckasi IpOPUCOBKA BhIMONHsAECTCA Opay3epoM. COOTBETCTBEHHO TpH rpadude-
CKUX OMOJIMOTEKH U TpH OMOJMOTEKU IS BBOJA COOBITUN C KJIIABHATYPhl U MBIIIN



HaxonsatTcs B greenlib.graphics u otHocsTCst K Opay3epHoit yacTu mpoekTa. Mepapxus
pa3paboTaHHBIX OMOJIMOTEK MpeIcTaBIeHa Ha puc. 4.

A
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swing
{ graphics | ??g@ =Y
— . android "
{ input 04
— iﬁ swing@@

" protocol

greenlib
json

|” physics

|
- MOAYJb ((hYyHKIHMOHAIBHO 3aKOHYEHHBIN (PparMeHT MporpaMMel);
- - matgopmosasucumsiii koa st PC (Windows, Linux);
* - matgopmo3zaBucUMbIiA koA 171 Android (TtaHmeTs, TenedoHsl,

TEJIEBU30PbI)

Pucynok 5 — Uepapxust OubinoTex a1 ”HPOPMAIMOHHON CUCTEMBI YIPaBJIE€HUS IEPCOHAIOM

bubnuoreku greenlib.io ... co3maHbl IJis Nepeayu JaHHBIX MO0 CETH U COXpaHe-
HUS JIaHHBIX Ha cepsepe, greenlib.administrator — mist momomm npu oTIaaKe U MO-
HuTopunre cepepa. C ucnonp3oBanuem oudimoreku greenlib.generator 6suto cre-
HEpPHPOBaHO 4YacTh kojaa greenlib.io, 4To yMEHBIINIO KOJMYECTBO MOTEHIIMATBHBIX
omMOOK W yCcKOpwiio pa3paboTky. Becmomoratenbhas Oubnmmnoteka greenlib.physics
ObLTa MCIOJIB30BaHA JIUIsI MaTeMaTHueckux pacderoB B greenlib.graphics.draw. Bee
OuOIMOTeKM HamMCaHBI Ha sI3bIKE Java, Kak TpuMep IpelcTaBlieHa 4acTh pa3pado-
TaHHOTO MaTteMaTrdeckoro Moyt greenlib.physics.

BoiBoasl.

1. DddexTrBHOCTH PabOTHI YPAHOBBIX IIAXT 3aBUCUT OT CIAKEHHOCTH (YHKITHO-
HUPOBAHHUS HE TOJIbKO TEXHOJOTMUECKOH U TEXHUYCCKOM MOICHCTEM, HO M MOJICHC-
TEMbI YIIPaBJICHHUS MEPCOHAIOM. AHAJIU3 0O0CTOATEIBCTB KPYITHBIX aBapuil IMoKasal,
4TO TIEPBOE MECTO CPEAM MX MPHUUYMH 3aHUMAET yesnoBedeckuil akrop. [Toacucrema
yIpaBlCHUS MEPCOHAIOM HAa TOPHOM IPOHM3BOJCTBE MMEET CBOIO CIEU(UKY, CBS-
3aHHYIO CO 3HAYUTEIIbHBIM KOJHUYECTBOM DPAOOTHHUKOB, C YIIPABICHHEM CJIOXKHBIM
00opyioBaHHEM, OOJIBIIION BEPOSTHOCTHIO aBAPUHHBIX CHTYAlHi, OTIAJICHHOCTHIO



PYKOBOJIMTEINEH BBICIIETO 3BE€HA OT TMPOW3BOJICTBEHHBIX YUYACTKOB. OTH (HaKTOPHI
TpeOyIOT OBICTPOr0 M Kau€CTBEHHOIO0 MH(POPMAIIMOHHOTO B3aUMOJACHCTBUSI PYKOBO-
JIUTENEeH U MOAYUHEHHBIX, KOTOPOE€ MOXET ObITh O0ecrnedeHo pa3padOTKOW U BHe-
JIPEHHEM Ha IMPOU3BOJACTBE COBPEMEHHON HMH(OPMAIMOHHOW MOOUIBLHON CHUCTEMBI
ynpaiieHusi nepcoHanoM. Co3laHue aJanTUPOBAaHHOTO K YCJIOBHSM IPOU3BOJICTBA
IpOrpaMMHOT0 0OecTeYeHusl TMOBBIIAeT 0e30MacHOCTh PaboT U 3PGHEKTUBHOCTD
B3aMMOJICUCTBHS MEpCOHaNa, TUCHUIUIMHAPHYIO OTBETCTBEHHOCTh, YPOBEHb KOHTPO-
7l pyKOBOJUTENEH HaJl TPOU3BOJICTBEHHBIMU MTPOIIECCAMH.

2. Pa3paboTanbl CXeMbl, aITOPUTMBI, Psii OMOIMOTEK MPOrPaMMHOTO KOMILIEKCA
yIpaBJICHUs] TIEPCOHAIIOM, KOTOPBIM MpeaHa3HAYEH JUIs: MEPEChUIKA MHUChMEHHBIX
COOOIIICHMI OT cepBepa K IMOJIb30BaTEN0 U 00paTHO; nepeaadn ¢poTorpaduii BITOJ-
HEHHBIX paboOT Ha cepBep; MepeJayn C cepBepa MOTPEOUTENI0 MACIITAOMPOBAHHBIX
WM pa30MTHIX HA YaCTH M300pakKeHHH (T€OJOTHYECKUX pa3pe3oB, OJOK-CXEM U JIp.);
ABTOMATUYECKOM pETUCTPAIIMU U COXpaHEHHs B 0a3e JaHHBIX CepBepa MepechbuiaeMoi
uHdopmauu (1J11 BO3MOKHOCTH MOCIEAYIONIETO TPOCMOTpPA U aHAIN3a); TeHEPAINH
3arpoca o MOJIy4eHUH MH(POpPMAIUH MOCIE €€ MEPEChUIKH ¢ MPOochOoi 00 0OpaTHOM
YBEJIOMIICHUU M pPETUCTpaleil Ha cepBepe (akrta mosydeHus: cooOuieHus; oosi3a-
TEJILHOTO YyBeJOMJIeHUsI 00 0C000 Ba)KHBIX COOONICHMSX (CUTHAJI paboTaeT A0 TeX
Mop, MOKa MOJIb30BATENIb HE OTPEearupyeT Ha HKCTPEHHOE COOOIIEHKE); aBTOMaTHYe-
CKOM HACTpPOWKHU BCeW BBIBOJUMON MHGOpPMAIMK MOJ pa3Mep dKpaHa MOOMILHOTO
YCTPOMCTBA U MOBOPOTA U300PAKEHUS IIPU TOBOPOTE IKpaHa.

3. IloBpIIeHNE MPOAYKTUBHOCTH MPOLIECCA BBIYMCIECHUN CHCTEMBI YHIPABICHUS
MIEPCOHAJIOM JOCTUTAETCS TyTEM PEUTHUHIOBAHUS PECYPCOB 0 YaCTOTE UX UCIOJIb30-
BaHMS C YUETOM IapaMeTpa CTaOMILHOCTH Ipynin KiaccoB mpoekta. IIpu atom peit-
THUHT MaJIOMCIOJIb3YEMBIX PECYPCOB 00PATHO MPOIMOPIIMOHANIEH PEUTUHTY OoJiee cTa-
OMJIBHBIX DK3EMILISIPOB KJIACCa, YTO MO3BOJISIET B MIPOIIECCE BBHIMOJHEHUS MPOTPAMMBI
BBITPYKaTh MaJI0O3HAYMMBIE PECYPChI M CHUKATh €€ pecypcoeMKocTh. Ha ocHOBE BbI-
YUCJIMTENbHBIX AKCIIEPUMEHTOB Mpe/jiokeHa GopMyna JUisl OnpenesieHus: mepeMeH-
HOM, XapakTepu3yloiei 100aBIsIeMblii PEUTHHT pecypca IPU €ro OJHOKPATHOM HC-
MOJIb30BAHUU.
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AnoTtanis. CtarTs mpUCBAYEHA PIMIEHHIO aKTYaJbHOTO 3aBIaHHS PO3POOKH 1HGOpMAIIITHOTO
MOOUTBHOTO KOMILIEKCY KepyBaHHS MEPCOHAJIOM Ha ypaHOBUX INAXTaxX JJIs MiJABUIICHHS O€3MEKU
po0iT, epeKTUBHOCTI B3a€MOIII 1 piBHS KOHTPOJIIO KEPIBHUKAMHU BUPOOHUYHUX MPOIIECIB.

Po3pobneHo cxemu, anroputMu i 6i06Ji0TEKM MPOTrPaMHOTO KOMIUIEKCY KepyBaHHS IEepCOHa-
JI0M, IO 3a0e3revye nepeciiaHHs TUChMOBUX MOBIIOMIICHB BiJl cepBepa JI0 KOpHCTyBaua i Ha3a;
nepenavy Qgororpadiii BAKOHAHUX POOIT HA cepBep; Mmepeaady i3 ceppepa MacmrTaboBaHux abo po-
30MTHX Ha YaCTHHI 300paKeHb; aBTOMATUUHY peecTparlito 1 30epekeHHs B 0a3l TaHUX cepBepa 1H-
¢dopmartii, 0 MepecUIIaeThCs; TeHEepaIliio 3aUTiB PO oAepKaHHs iHpopMalii micnd ii nepecunan-
HS1; TIOBIJIOMJICHHSI TTPO OCOOJIMBO BaXKJIMBI TIOBiIOMJICHHSI, aBTOMAaTUYHE HACTPOIOBAaHHS BCi€l BU-
BeIeHO1 1H(opMaIlii mix po3mip ekpaHa MOOUIBHOTO MTPUCTPOIO.

[TigBuIIEHHS POYKTUBHOCTI MPOIECY OOYKMCICHh CHCTEMH KEPYBaHHS IEPCOHAIOM JIOCSTa-
€THCS IIUISIXOM PEUTHMHTYBAHHS PECYPCIB IO YacTOTI iXHHOTO BUKOPHCTAHHS 3 YpaxyBaHHSM Iapa-
MeTpa CTaOUIBHOCTI TPyI KJIACiB MPOEKTy. [Ipu 1IbOMy PEHTHHT MaJOBUKOPHUCTOBYEMHUX PECYPCIB
00epHEHO MPONOPUIHHUI peHTUHTY Oiiblle CTa0UIbHUX €K3eMIUIIPIB Kiacy, IO JO3BOJSIE B MPO-
11e€Ci BUKOHAHHSI TPOTPaMH BUBaHTAXKYBAaTH MaJIO3HAYUMI PECYPCH il 3HIKYBATH ii peCypCOEMHICTb.
Ha ocHOBi 004HCIIOBAIbHUX E€KCIIEPHMEHTIB 3allpONOHOBaHa (opMylia Ui BH3HAYCHHS 3MiHHOI,
110 XapaKTePU3ye PEHUTHHT, IO JOJAETHCS, PECypCy MpH HOro OJIHOKPATHOMY BUKOPHCTAHHI.

Karouosi ciioBa: iHpopmaniiHuil MOOUIBHUI KOMILJIEKC, CXEMH 1 aJlTOPUTMH, KEpyBaHHS Tep-
COHAJIOM, YPaHOBI IIAXTH, IiIBUIIICHHS O€3IIEKH POOIT.

Abstract. The article covers a pressing problem of designing a mobile information complex on
human resource management for uranium mines with the view of improving safety of works, degree
of control of and efficiency of interaction between the heads of production processes.

Schemes, algorithms and libraries have been designed for the HRM software complex which
provides: feedback between server and user in the form of written messages; transmission of per-
formed work photos to the server; transmission of scaled or split images from the server; automatic
recording of received information and its saving in the server database; generating of requests on
receiving information after its delivery; notification about the most important messages; automatic
output information adjustment to the format of a mobile device screen.

Computation processes in the HRM system can be improved by establishing ratings of re-
sources by frequency of their use with taking into account stability parameters of the project class
groups. As low-activity resources are inversely proportional to the ratings of more stable classes it
is possible to unload the low-activity resources and, therefore, reduce resource intensity of the pro-
gram in whole. Basing on results of computational experiments a formula is proposed for determin-
ing a variable which characterizes an added rating of a resource at each its use.

Keywords: mobile information complex, schemes and algorithms, human resource manage-
ment, uranium mines, improved safety of works.
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