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(54) Hazpanue wsoGperennsi: UTPOBOE YCTPOMCTBO M CUCTEMA JIJ14 IIPOBEIEHH 1 MHTEPAKTHUBHBIX WP

8 Hrposoe yerpoicTso

gaming device (8).

(57) Abstract: The invention relates to methods for carrying out games, and more partic-
ularly to devices and systems for carrying out interactive games. The proposed gaming de-
vice (8) additionally contains a random number generator (38) and a unit (40) for generat-
ing supplementary data, including the current time data of a timer (37) and corresponding
random numbers, wherein two inputs of the unit (40) for generating supplementary data are
connected to the random number generator (38) and to the timer (37) respectively, and an
output and a control input of the unit (40) for generating supplementary data are connected
to an input-output device (32). A system for conducting interactive games contains a means
(22) for generating a database for storing a given number of groups of numerical values,
one of which is a random number generated by the random number generator (38) of the

(57) Pedepar: M300peTeHHE OTHOCHTCA K CIOCO0AM ITPOBEICHHS HIPOBEIX MCPOIIPIATHIA,
d HMCHHO, K yCTpOf[CTBaM U CHCTEMaM, IPECAHASHAYCHHBIM JJII IPOBCACHUA HHTCPAKTUB-
HbIX urp. [IpenmaraemMoe HIpoBOE YCTPOUCTBO (8) TOMOJHHTEILHO CONEPXKUT TEHEPATOP
(38) cayuaiinsrx yncen u 6110k (40) GOPMHPOBAHMA JOMOJIHUTEIBHBIX JAHHBIX, BKIFOYA-

FOIMX TEKYIMHE BPEMEHHBIE NaHHBIE TaimMepa (37) U COOTBETCTBYIOIUE UM CIIyUalHBIC

tur. 6

YHCIIA, IPH 3TOM ABa Bxona Omoka (40) (opMHUPOBAHHUA JOTMOJIHUTECIEHBIX JAHHEIX MO~

KIIFOUCHBI COOTBCTCTBCHHO K TCHEPATOPY CaydaiiHeIx dncen (38) u taiimepy (37), a BhI-

8 Gaming device
32 Input-output device

35 ROM

36 Memory

37 Timer

38 Random number generator

39 Primary data generating unit

46 Data storage register

47, 48, 49 Switch

54 Auxiliary display

Mn Microprocessor

Beon Supplementary data generating unit

X0J U BXOJ ympaBieHus 610ka (40) popMUpPOBAHUSI TOMOIHUTCIBHEIX JAHHBIX CBA3AHBI
¢ ycrpoiictBoM (32) BBOAa-BbIBOAA. [IpH 3TOM CHCTEMA IS MPOBEICHUS HHTCPAKTHBHBIX
HTP COACPIKAT CPeaCcTBO (22) (DOPMHUPOBAHNS 0a3bl JAHHBIX, COXPAHSIONICH OMPEACICHHOE
YUCJIO TPYIIL YUCACHHBIX 3HAYCHHIH, OOHUM M3 KOTOPBIX AB/ICTCA CIy4IaifHOE YUCIIO, BbI-
JIAHHOE TeHepaTopoM (38) caydaifHbIX YHCETI UTPOBOTO YCTPOHCTBA (8).
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UT'POBOE YCTPOMCTBO U CUCTEMA JIJISI [TPOBEJIEHUSE
UHTEPAKTUBHBIX UT'P
O6aacTh TEXHHKH

N300peteHne oTHOCUTCA K cliocOOaM NMpOBENCHUS HHTEPAKTHBHBIX UIPOBBIX MEPOIIPHsi-
THH, B YaCTHOCTH, K YCTPOHCTBaM W CHUCTEMaM, IpeJHA3HAYECHHBIM IS IIPOBEICHHUA MHTE-
PaxKTHBHBIX UTD, JIOTEPEH U CHOPTUBHBIX TOTAIU3ATOPOB.

IIpenmecTBy0muii ypoBeHb TEXHHKH

B Hacrosiee Bpems Bce MH(POPMAIMOHHBIE CUCTEMBI, NIPEIHA3HAYECHHEIE JJIS TIPOBEe-
HUS HHTEPAKTUBHBIX WIP H UMEIONINE, O KpaifHel Mepe, OUH HEHTPAIbHBIH KOMIIBIOTEp U
CBSI3aHHBIE C HUM (IIOCTOSHHO HITH [IEPHOIHYECKH) UTPOBBIE YCTPOUCTBA, MOXKHO Pa3sOHUTh Ha
nBa OonpIIMX Kiacca. K mepBoMy KJIacCy OTHOCSTCS CHCTEMBI, B KOTOPHIX (QHMKCalus HH-
dbopMary, CBA3aHHON ¢ POBEJICHHMEM HI'POBBIX MEPOIIPHUSATHH, HE IIPOU3BOAMTCS HEMOCPE-
CTBEHHO B CAMOM HIPOBOM YCTPOMCTBE. ITO OOBICHIETCS TEM, YTO TaKHe CHCTeMbl paboTa-
10T B peXuMe "OH-JaifH", T.e. IMEIOT MIOCTOSIHHOE MOAKIIIOYEHHE K IIEHTPATLHOMY KOMIIBIO-
Tepy, B KOTOPOM M HPOHM3BOIUTCA BCs 00paboTka WHGOPMAIHUU H, €CIH HEOOXOAMMO, TO €
YyUETOM BpPEMEHH €& BBOJQ, 3a(pUKCHPOBAHHBIM B IIEHTPATFHOM KoMIbloTepe. O6paboTka
HHGOPMAIIMU TIPOM3BOJUTCSA B IEHTPATEHOM KOMIIBIOTEPE, KaK IPaBUIIO, IMyTEM €€ CpaBHE-
HUS C HCTHHHOM HWHGOpMAIMEH, KOTOPYIO YYaCTHUK MIPOBOIO MEPONPHUATHS IOTyYaeT U3
e€ ucrounnka. VHpopMaIMOHHBIE CHCTEMBI MEPBOro KJIacca OMHCAHBI B psjie MAaTCHTOB U
Pa3IHYAOTCs MEXAY cOo00# B OCHOBHOM aropuTMamMu oOpaboTKHM MH(OpManuu, a TaKkke
IPHHIUNAMH ¢€ GOPMHPOBAHKS U 3AIUTHI OT IPEAHAMEPEHHOTO H3MEHEHHMS YYaCTHHUKOM
UTPOBOTO MEpONpUATHSA. B KauecTBe mpuMepa TakoH CHCTEMBI MOXKHO NPHBECTH, OMHCAH-
Hyto B natente CIIIA Ne 6287199 unTepakTHBHYIO UTPOBYIO CUCTEMY, B KOTOPOi TEJICBU30D
UCTIOJIB3YETCS B KQUeCTBe MUCILIes TepMUHaIa. OTIHYUTENbHONR OCOOEHHOCTBIO 3TOM CHCTE-
MBI SIBJIIETCS TO, YTO BCS mpenmnosaraemMas UHGOpMAaI|s MOXET BBOJAMTCSA YYACTHHUKOM IIy-
TEM BBIOOpPA COOTBETCTBYIOIIETO rpaduuecKoro H3o0paxeHus, cOpMHPOBAHHOIO HA SKPAHE
teneBu30pa. OCHOBHBIM HEJOCTATKOM CHCTEM IIEPBOI0 Kiacca SBISIETCS HEOOXOIUMOCTE 110~
CTOSHHOTO TOIKJIIOUCHHS BCEX TEPMHUHAIBHBIX YCTPONCTB K HEHTPAIBHOMY KOMIIBIOTEDPY,
YTO HpH OOJBIIOM YUCIIE YIACTHUKOB MOXET NPUBECTHU K €ro MEPETPy3Ke H BOSHUKHOBEHUIO
pas3IHUHbIX BpEMEHHEIX 3aJep)KEK B Mmpoliecce 00paboTku HHPOPMAaIHH.

Bropoii xiacc BKIoUaeT B ce0 MHGOPMAIIMOHHBIE CHCTEMBI, B KOTOPBIX KaX bl y4a-
CTHHMK MI'POBOTO MEPOINPHATHS MCIOJb3yeT pabortamoume B pexume "od¢-main" Urposbie
YCTPOMCTBA, KKAOE U3 KOTOPHIX BBIIOJIHEHO B BHJAE MHIMBHIYAILHOIO 3allOMHUHAIOIICTO

YCTPOMCTBA, B KOTOPOM IIPOM3BOAMUTCS 3allOMHHAHHE MHPOPMALMH M BPEMCHH €€ 3allUCH.
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Bropo#t kimacc M0OXXHO pa3OuTh Ha /B rpymmnsl. B mepByro, HanOonee pacmpoCTpaHEHHYIO
IPYMITy, BXOAAT CHCTEMBI, B KOTOPBIX MCTOUYHHUK TOYHOTO BPEMEHHW WJIM HCTOUYHHK CHUTHAlA
€ro CHHXPOHHM3allM¥ HaXOJUTCS BHE IPEAESIOB UIPOBOTO YCTPOKMCTBA, HO CBA3aH C HUM IIO-
CTOSIHHO MJIH IIEPHOJHYECKH TOCPEACTBOM COOTBETCTBYIONIMX KAHANOB CBA3H. B Takux cuc-
TeMax o0paboTKa 3alMCaHHBIX B HTPOBOE YCTPOMCTBO JaHHBIX CBOJHMTCS K MX 00paboTke ¢
y4€TOM 3a)MKCHPOBAaHHEIX BPEMEH HX 3aIUCH. JTa 00paboTKa MPOBOIMTCA B CAMOM HIPO-
BOM YCTPOMCTBE HMJIHM B CBA3aHHOM C HUM HEHTPATLHOM Kommblotepe. Tunuunblie nHpopMa-
IHOHHBIE CHCTEMBI NepBOH rpynnsl onucansl B nateHTe CIIIA Ne 4592546 u B mateHTe
CIIA Ne 5526035. Bo BTopoM M3 3THX MaT€HTOB CHHXPOHM3AIMs BHYTPEHHETO TaliMepa Wr-
POBOIO YCTPOMCTBA JOCTHraeTCs IyTEM NMEPUOTMYECKON Mepeladd CHEeNHaNbHOTO CHrHajia
4yepes TEJIEBU3MOHHBIN KaHan nepenayn gaHHbIX. B natente CILA Ne 4592546 nanubie o pe-
JILHOM BPEMEHH INEpelaloTCs Ha BXOJA PaJUONPHEMHHUKA, BXOJASANIETO B COCTaB MIPOBOTO
ycrpoiictsa. ITocne mpeobpazoBaHus 3TH TaHHBIE UCIIONB3YIOTCS JUTS BpEMEHHOU KOPPEKIIUH
ero TtaiiMepa. OCHOBHBIM HEJOCTATKOM CHCTEM MEPBOM TPYNIBI ABJISETCS HEOOXOIAUMOCTD
HaJIMYMS B HUX JOIOJHUTEIIFHOTO KaHalla CBS3H MEXIY UTPOBBIM YCTPOHCTBOM M MCTOYHH-
KOM CHTHAJIOB TOYHOTO BpeMeHU. Hannune TOMOTHUTENBHOTO KaHala CBA3H HE TOJBKO YJO-
POXAET CUCTEMY U HIPOBOE YCTPOMCTBO, HO U YCIIOKHSET €r0 UCIIOJIB30BAHUE B TEX MECTax,
re MPOXOXKACHUE MO JONOIHUTEIFHOMY KaHaTIy CBS3W CHTHAJIOB TOYHOTO BPEMEHH IIPOU3-
BOIUTCA C OonbIINM 3aTyxaHueM. MHQopMaIMoHHbIE CHCTEMBI BTOPOil IPYIIbI HE HMEIOT
BBIIICOTMEYECHHBIX HEAOCTATKOB, TaK KaK BXOJAIIHN B HMX COCTaB MPCITU3UOHHBIA W3MEpH-
TEJIb BPDEMEHH, OTCUUTHIBAIOIIMI TEKylllee BpeMs, BOOOIIE He CBSI3aH C UTPOBBIMH yCTPOUCT-
BaMH. JTO OOYCIIOBIEHO TEM, YTO PAacYET TOYHOTO BPEMEHH 3alliCH WHGOPMALUH, CBSI3aH-
HOH C MIPOBBIM MHTEPAKTUBHBIM MEPOIPHITHEM, MPOU3BOJUTCS IOCIE €r0 MPOBEIACHHS B
CPE/ICTBAX BHIYHCIHTENBHON TEXHHUKH IO BPEMEHHBIM JaHHBIM TaiiMEpOB, BXOJISIMX B HI-
poBbie ycTpoiicTBa. M3 BTOpo# rpynmsl MOXKHO NPHBECTH CHUCTEMBI, ONTUCAHHBIC B MATEHTE
CIIIA Ne 7037193, B natente P® Ne 2417812, B narenre Kuras Z1 201180040336.5 u B n1a-
TeHTe ABcTpasiuu Ne 2011269944,

B Tpéx nocneaHux myGIHKalMAX ONMCAHO UTPOBOE YCTPOHCTBO, COJlEpKalllee CBA3aHHBIE
Mexxay coboif MEKpoIIponeccop, TaiiMep, YCTPOHCTBO BBOJA-BBIBOAA, & Takxke Oyok Gopmu-
POBAaHHS OCHOBHBIX JAHHBIX, BKIIOYAIONIMX BPEMEHHbIEC JaHHbIC TaiiMepa 1 MH(DOPMAIIHIIO,
NIOCTYNAOIIYIO Yepe3 YCTPOWCTBO BBOJA-BHIBOA.

CucreMa Ui IPOBEICHHUS MHTEPAKTHBHBIX MI'P C UCIIOJB30BAHHEM 3TOTO UTPOBOTO YCT-
pOHCTBa BKIIFOYAET CPE/ICTBA BHIYUCIUTEIHHOM TEXHUKH, HMEIOINE CBS3aHHBIE MEXIY CO-

ool HCHTpaJILHBIﬁ KOMOBIOTEP, JATYHK TOYHOTO BPEMCHH, OICPATOPCKHC LICHTPHLI H IIOA-
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KIIIOYEHHBIE yepe3 oOpaTHBIA KaHal, KaHal Mepeaayl MaHHBIX U OJOK ympaBlieHHs K UIpo-
BBIM yCTPOHCTBaM, KaXJ0€ U3 KOTOPHIX NpeJaHa3HAYEHO IS 3alIOMUHAHUS CBA3aHHOH C HMH-
TepaKkTUBHOHN Wrpoil uHpopmamuu. [Ipu 3TOM Kaxaoe UrpoBoe YCTPOHCTBO COAECPHKUT MOJ-
KITIOYEHHEBIN yepe3 oOpaTHBIN KaHald K CpeCTBaM BBIYMCIHMTEIBHON TeXHHUKH OJIOK dopMmu-
POBAHHUsT OCHOBHBIX JAHHBIX, BKIIOYAIOMMX BPEMEHHBIE JaHHbIE TaliMepa M COOTBETCTBYIO-
IIyI0 UM HH(POpMAIIUIO. ITO COOTBETCTBHE XapaKTEPHU3YeTCs UX OAHOBPEMEHHOM 3aliChi0 B
IaMATh UTPOBOI'0 yCTPOHCTBA.

HenoctaTkoM OTMEYEHHBIX UTPOBOTO YCTPOMCTBA M CHCTEMBI ISl IPOBEICHUS MHTEpaK-
THUBHBIX UIP SBJISETCS BO3MOXXHOCTh M3MEHEHHS C IIENTBI0 MOLICHHINYECTBA BPEMEHHU 3alMCH
WHGOPMAH, BBYHCIAEMOTO B CPEACTBAX BBIYHCIUTEIBHON TEXHHKH. JTO OOBSICHAETCA
TEM, 4TO TEKyIIHe BPeMEeHHbIE NAHHbIE TaiiMepa, HA OCHOBAHHH KOTOPHIX PACCUHTHIBAETCS
BpeMsl 3alUCH MHPOpMALUH, 3apaHee MepeAatoTcs B IIEHTPaJIbHbIA KOMIIBIOTEP HEMOCPENCT-
BEHHO M3 CAMOT'0 HTPOBOTO YCTPOHCTBA. DTOT BapHaHT pacu€ra MOAPOOHO OMHUCAH B HHXKE-
npuBeAEHHOM TekcTe, a Takke B nareHTe CIIIA Ne 7037193. Ho tekymme BpEMEHHBIE JIaH-
HBIC MOTYT OBITH JIETKO CYMTAHBI M3 WTPOBOrO YCTPOWCTBA M 3aTeM HE IepellaHbl cpasy B
HEHTPATbHBIN KOMIIBIOTEP, & CIIPOTHO3HPOBAHBI B OT/AEILHOM BBHIYUCIUTEIILHOM YCTPOHCTBE
U TIEpEJIaHbl YXKe W3 HETOo MO3/IHEE B IICHTPaAIbHBIM KoMIbioTep. [locie yero pacyéT BpeMEHH
3anucy HHPOPMALIHU B CPEJCTBAX BEIYUCITUTENEHON TEXHUKY OKaXETCA HENOCTOBEPHBIM.

JlpyruM HEAOCTaTKOM IPOTOTHIIA SIBJISETCA €ro HU3Kas 3alMIIEHHOCTH OT CIlaMa, CBf-
3aHHOTO C MOCTYIUICHHEM B CPEICTBA BBIYHCIMTENHHOM TEXHHKH TEKYIIHX BPEMEHHBIX JaH-
HBIX, CPOPMHPOBAHHBIX B BHPTYaJIbHOM HIPOBOM YCTPOHCTBE.

VIMEHHO 1O >THM MPUYMHAM, HECMOTPs Ha OOJIBIIOE YHCIO MATEHTOB, BBLIAHHBIX Ha OTY
TEXHOJIOTHIO, peaJIbHO paboTaloNMX 10 Hell HIPOBBIX YCTPOHCTB Ha IJ100aIbHOM PBIHKE TaK
U HE MOSBUIIOCH.

B COOTBETCTBHH C H3TOXKEHHBIM, IEJIBI0 HACTOSIIETO M300PETEHHUS SIBIISIETCS CO3JAHHE
UTPOBOTO YCTPOMCTBA U CHCTEMBI JUISI IPOBEJICHUS MHTEPAKTUBHBIX UTP, KOTOPbIE HE UMEIOT
yKa3aHHBIX BBIIIE HEAOCTATKOB.

PackpsbiTHe M300peTeHus

OcHOBHO# 3a/1aueii, Ha peleHHe KOTOPOM HAIIpaBJICHO H300PETCHHUE, SABISETCSA CO3/JaHHUE
TaKOTO WIPOBOTO YCTPOMCTBA M CHCTEMBI JUIS IPOBE/ICHUS HHTEPAKTUBHBIX UIP, KOTOPHIE HE
JIAIOT BO3MOXKHOCTEH HE3aKOHHOIO H3MEHEHHS BPEMEHH 3amucd MH(popMaluH, pacCuMTaH-
HOTO B CPEJICTBAaX BHIYUCIUTEILHONU TEXHHUKH.

Perenue yrnoMsHyTOM 3aau JOCTHTACTCS TEM, YTO UTPOBOE YCTPOMCTBO, COACPIKAIIEee

CBsi3aHHBIE MEXIy co00# MHKpOIpoIlleccop, TaiiMep, YCTPOMCTBO BBOJA-BHIBOJA, a TaKXKe
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610K HOPMHPOBaHHS OCHOBHBIX JAHHBIX, BKIIOUAIOIINX BpEMEHHBIE JAHHBIE TaliMepa W HH-
¢bopmario, moCTynaromyio 4epe3 yCTPOMCTBO BBOJA-BHIBOJA, NOMOJHUTEIBHO COIAEPKHT
PCHCPATOP CIIyYaWHBIX YKcell U 070K (GOPMHUPOBAHUS JOMOJHHUTEIBHBIX JAaHHBIX, BKIIHOYAIO-
IMHX TEKyIIHE BPeMEHHbIE TaHHbIE TaliMepa 1 COOTBETCTBYIOIHE M CITydaliHBIE YHCIIa, IPH
3TOM JiBa BX0Ja 610ka GOpMHPOBaHHS JTOMOJHUTENBHEIX JAHHBIX MOIKIIFOUYEHBI COOTBETCT-
BEHHO K I'€HEpaTopy CiIyvaiHbIX YUCEIl U TaiiMepy, a BBIXOJ ¥ BXOJ YIpaBicHHs O1oka op-
MHPOBaHHS JOIOIHUTENBHBIX JAHHBIX CBA3aHBI C YCTPOWCTBOM BBOJa-BhIBOIA.

Pelenye 3anaua JOCTHTraeTCs TakXe 3a CYET TOTO, YTO CHCTEMA JUIS [IPOBEJCHUSA HHTE-
PakTHUBHBIX HID, BKIKOYAIOIIAs CPEICTBA BBIUUCIHUTENIBHON TEXHUKH, MMCIOIIHE CBS3aHHbIE
MEXIY COOOH LIEHTPaIBHBIH KOMIBIOTED, TaTYHK TOYHOTO BPEMEHH, OIIEPATOPCKUE LEHTPHI
U NMOAKIIOYEHHBIE Yepe3 OOpaTHBIM KaHall, KaHAJl Nepelavyd JaHHBIX M OJIOK YIIpaBICHHA K
HUI'POBBIM YCTPOMCTBAM, KaXI0€ H3 KOTOPHIX NpeIHA3HAYEHO [T 3aTIOMUHAHHUS CBA3aHHOM C
HHTEPAKTUBHON UIPoi HHGOPMAIINH, U COICPIKUT MOIKIIFOYEHHEBIN Yepe3 OOpaTHEIM KaHal K
CpeACTBaM BBEIYHMCIMTENBHON TEXHUKM OJ0K GOpMHpPOBAaHUSA OCHOBHBIX JAHHBIX, BKJIIOYAIO-
IIEX BpeMEHHBIE JAHHEIE TaiiMepa U COOTBETCTBYIOIIYIO UM MH(OPMALUIO, IPUUEM KaXKI0€
HUI'POBOE YCTPOMCTBO JIOMONHUTENBHO COACPXKUT FEHEPATOp CIyYaiHBIX 4ymcen u 610K ¢dop-
MEpPOBaHHUS JOTOJIHATENBHBIX JAHHBIX, COCTOSIIMX U3 TEKYIHX BPEMEHHBIX JaHHBIK TaiMe-
pa U COOTBETCTBYIOIIUX UM CIIy4aiHBIX YHCEJl, IIPH 3TOM BbIXOX OloKa popMupoBaHHs TO-
HMOJHUTEIBHBIX JAHHBIX CBS3aH CO CPEACTBAMHM BBIUHCIMTEIBHON TEXHUKH Yepe3 KaHas Iie-
pelavyH JaHHBIX, @ CAMH CPEICTBA BBIYUCIUTENBHON TEXHHKH COJEPKAT CPEACTBO HOpPMHpPO-
BaHMs 0a3bl JaHHBIX, COXPAHSIOMIEH ONpeAeNéHHOE YHCIO IPYIIT YKCIICHHBIX 3HAYCHHM, O/
HUM H3 KOTOPBIX SBJIFETCS CiIydaiiHOE YMCIIO, 4 BTOPHIM - CBI3aHHOE C HUM TEKyIIee BpeMs
CUUTHIBAHHUS.

OCHOBHBIM IIPEHMYIIECTBOM JJAHHOTO H300PETEHHUS SBJISETCS HCKIIOYEHHE PA3THYHBIX
370yNOTpeOIECHHH, CBA3aHHBIX C IIEPECHUIKOM B CPEICTBA BEIYHUCIIUTEIHHOM TEXHHKH HEIOC-
TOBEpHOH HHpOPMAIUH, cGOPMHPOBAHHON HE IIOCPEICTBOM HIPOBBIX YCTPOMCTB, 4, HAIIPH-
MED, ¢ MOMOIIBIO SMYIUPYIOIUX UX paboTy pa3THYHBIX BEIYHCIUTEIBHBIX CPEACTB.

Jipyrue ocoOGEeHHOCTH U IpenuMyliecTBa H300peTeHust OyAyT ACHBI U3 MOJAPOGHOrO OIH-
CaHws, a TaKKe U3 MyHKToB | - 10 dopMynsl u300peTeHHUS.

KpaTtkoe onncanne yeprexei

N300peTeHne noscHACTCS MpUIaraéMbIMHA YePTEXKAMH, Ha KOTOPBIX:

¢ur. 1 uzobpaxaer cxemMy B3aMMOJECHCTBHS yYaCTHHKA HTPhI C OJOKOM YIpaBJICHHS,

¢wur. 2 uzoOpaxkaeT 0600MEHHYIO CXeMy CHCTEMBI IS MPOBEACHHS HHTCPAKTHBHBIX HID;

¢ur. 3 H306pakacT CTPYKTYPHYIO CXEMY CHCTEMBI JUISl TPOBEACHHS HHTEPAKTHBHBIX UID;



10

15

20

25

30

WO 2021/242130 PCT/RU2020/000247
5

¢wur. 4 u300paxaeT CTPyKTypHbIE CXeMbI OJIOKa YNpaBIEHHS U UTPOBOTO YCTpPOHCTBA;

¢ur. 5 u300paxact CTpyKTYpHYIO cXeMmy OJIOKa YIpaBliCHHS,

¢ur. 6 n306paxacT NepBBIil BAPHAHT CTPYKTYPHON CXEMBI HTPOBOTO YCTPOMCTBA;

¢ur. 7 uzobpaxaer BTOpoit BApUAHT CTPYKTYPHO#M CXEMBI HTPOBOTO YCTPOMHCTRA,

¢ur. 8 m3obpaxkaeT NEpPBHI BapHAaHT NOAKIIOYCHHUS HIPOBOrO YCTpoiicTBa K OJIOKY
yIIpaBJICHHUS, BBIIOJIHEHHOMY B BHJIE€ NEPCOHAIBHOTO KOMIIBIOTEPA;

¢ur. 9 u3obpakaet BapHaHT MOAKIIOYECHHS IBYX HIPOBBIX YCTPONCTB K OJIOKY ymIpaBie-
HUSI, BHINOJTHEHHOMY B BHJIE cMapT(hOHa;

¢ur.10 uzobpaxkaer BapHaHT MOJIL30BATENILCKOrO HHTEpdelica, popMupyeMoro 0JI0KOM
ylpasjicHUs 6€3 OAKIIOYEHHBIX K HEMY HTPOBBIX YCTPOHCTB;

¢ur.11 nzobpakaer BapHaHT MOJB30BATENLCKOr0 HHTepdeiica, hopMupyemMoro 610koM
yIpaBJIeHHS U NOAKTIOUEHHBIMH K HEMY UTPOBBIMHU yCTPOICTBaMHU;

¢ur.12 n3obpaxaer cxeMy alropuTMa CO3JaHWs 3HAYEHHH MapaMeTpoB, HEOOXOAUMBIX
JUIs pacuéTa BpeMEHH 3alMcH WHPOPMAIIHH;

¢wur.13 u3o0paxaer cXeMy alropuTMa B3aMMOJICHCTBHS HTPOBOTO YCTPOWCTBA M Y4acT-
HUKa UHTEPAKTHBHOMN HIPHI;

¢wur.14 m3o0paxaeT cxeMy anropuTMa B3auMOAEHCTBHS WTPOBOTO YCTPOMCTBA CO Cpell-
CTBAMHM BBIYHCIIUTENLHON TEXHUKH,

¢ur.15 uzobpaxaer cxeMy ainropur™Ma pabOTHI CpeAcTBa OJOKHPOBKM (JOPMUPOBAHHSA
JIOTIOJIHUTENILHBIX TAaHHBIX C OAWHAKOBHIMH CITYYaiHBIMHU YHCIAMH.

Jlyummne BapuaHTBI 0CyIecTBICHUS H300peTeHHA

ITpu onucanuy JIy4yIIMX BapHaHTOB peaIM3alliy JAaHHOTO U300PETEHHS], a TAKXKE C IENBIO
yI00CTBa €10 JajbHEHIEro paCCMOTPEHHS, BCE COKpAILlEHHS, CTOSIIUE B CKOOKaX Mociie oJ-
HOTO MM HECKOJIBKHX CJIOB, OyTyT OTHOCHTHCS K X Ha4aJIbHBIM OyKBaM.

Ha ¢ur.1 mudpoit 1 o603nagen ncrounnk uctunaor uadopmanuu (MNUN). I1pu sTom uc-
tuHHas HHpopMmarums (UN) I(M) = (M), ..., I4(M) comepxur coBoxymHocts g (g =1, 2, ...)
neiicteuii I; (M) nnu Meponpustuii, otHocsmuxcs k M (M = 1, 2, ...) HHTEPaKTHBHOHR UTpe
unM npocto kK M urpe. B xauectse UMM 1 M0OXHO HCIIONB30BaTh TENEBU30D 2, paIUOIPHEM-
HUK 3, nepconanbhbiit komnsiotep (11K) 4, moaxmouénnsiil k cetu HTEPHET, a Taxxke Apy-
rue yctpoicTBa, cBszanHbie ¢ MU 1 yepe3 cooTBeTCTBYIOMME KaHAbl CBA3H. B xauecTBe
em€ ogHoro UMM 1 moxet ObiTh Takke modas M urpa, Harpumep, ¢yT60I1, TpOBOAUMBIA
Ha ¢ytoonprOM nose 5. [Tocpencrsom TeneBusopa 2, paguonpuémuunka 3 umu 11K 4 ygacr-
HHUK 6, HapuMep, MaxMaTHOW BUKTOPHHBI, IepeiaBacMoi Mo ceTH MIHTEpHET, MOXKET HOJTY-

4aTh HCTHHHYIO HHopManuio I;(M) o Tekyeil maxMaTHOH HO3MIMK H HOCPEACTBOM OJ10Ka
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ynpasnenus (BY) 7, paboratomero B pexxume "off-line" unu "on-line", dopmupoBats uH-
dopManuio, npeaHa3sHaYeHHYIO IS 3aMKCH B MrpoBoe yerpoiictso (MY) 8. Yucio "g" 6io-
KOB YIIPaBJICHUE MOXET OBbITh MOOBIM, T.€. = 1, 2, ..., IpPH 3TOM OTJIHYUTENBHON 0COOCHHO-
CTBIO Kaxoro bY 7 siBiseTcst BO3MOXHOCTh OJTHOBPEMEHHOTO MOAKIIIOYEHHS K HEMY 3a]1aH-
Horo yucia v (v=1, 2, ...) urpoBeix ycrpoiicts. Kaxnoe u3 stux MY 8 umeer cepuitnbiii
HOMEp K W mpeaHa3sHa4YeHO IS 3alloMHHaHus chopMmupoBanHoi B q-oM BY 7 undopmaruu
IM, k) =1Li(M, k), ..., L (M, k), ..., I; M, k), cocToseit u3 onpenenéunoro unciaa "r" 3amu-
ceit [; (M, k), otHocsiuxcst k M urpe. Ilpu sToM mox uuaekcoM i (i= 1,2, ...) o6o3HaueH
HoMep 3anucH. O0paboTka 3anucanHo# nHpopmaruu [(M, k) mpoBoauTcs, Kak moka3aHo Ha
¢ur.2, B cpencrBax BorunciutenapHoM Texuuku (CBT) 9. Tepmun "cpencTBa BEIYUCIHMTEb-
HOM TEXHHMKH", COTNAacCHO CTaHJApTHOMY OIpPEACICHHIO, 0003HAYaeT COBOKYIHOCTH IPO-
IPaMMHBIX U TEXHUYECKUX 3JIEMEHTOB CHCTEM 00pabOTKM JaHHbBIX, CIIOCOOHBIX (PYHKITMOHU-
pOBaTh CaMOCTOSITENILHO WM B COCTaBe APYruX cucteM. B HamieM ciydyae ocHOBHas oOpa-
6otka nadopmarmu I(M, k), cBsg3aHHas ¢ onpeaeneHHeM pe3yabTaToB M Mrphl IPOBOIUTCS B
e (e =1, 2, ..., E) oneparopckux nenrpax (OIl) 10, npenHasHaYeHHBIX Ik ONPEACICHUS BBI-
urpeina B M urpe B 3aBucuMOCTH OT paccunTanHoro B CBT 9 3HadeHus BpeMeHH 3amHCH
unopmanuu I(M, k) u pesynbrara eé cpaBHeHHs ¢ HCTHHHOM uHdopMarmeit I(M). [Tpuuém
JUI HECKOJIBKHX MHTepaKTHBHBIX Hrp (M >1) xaxnpiii u3z atux OLf 10 MoxeT ocylecTBIATh
obpabotky 3anucanHoi uHpopMmanuu (M, k), cBa3anHo# TONBKO ¢ oHON Hurpoil. Takxe B
CBT 9 Bxoaut nenTp uneHTudUKamu HrpoBbIx yerpoicts (IIMNUY) 11, KOTOpPEI BHITOTHS-
eT GyHKuMH uaeHTHuKanmu 1 apropusaiuu MY 8, a Takxke 10 yUacTHIO B pacuére MOMEH-
TOB 3allMCH BpEMEHH XpaHsieiics B Hux nHbpopMmanun [(M, k). Kaxaeiii OL 10 noaxmouén
kx [IMNY 11 nocpencreom kanana cessu (KC) 12. IIpu atom coorBercTByomue BY 7 umeror
BO3MOXHOCTB NoAKmoueHus K obomy OL 10 u k IIUNUY 11 nocpencrBom oOpaTHOrO Ka-
Hana (OK) 13 u xanana nepenauu nanusix (KIT/T) 14. ITox tepmunamu KC 12, OK 13 u KIIJQ
14 31ech NOHUMAETCS COBOKYITHOCTh TEXHHYECKUX CPEICTB U QUIHUECKUX Cpel, IpeIHA3Ha-
YEHHBIX AJIs Mepejadyd WHPOpMaluu (CHIHATIOB) OT OTIMPABHUTENS K IOydarento. Tak Kak
kaHaiel KC 12, OK 13 u KIIJ] 14 B nanHOM H300peTEeHHH BBITOTHAIOT pa3Hble (PYHKLHH,
OHM HMEIOT ¥ pasHble Ha3BaHUS. 31€Ch MOXHO TAK)K€ OTMETHTh, YTO BCE 3TH KaHAIBI MOTYT
BXOJHUTH B riodanpHylo ceTh UHTepHeT. Torna atTi KaHatel (Ha3bIBAEMBIE TAK)XKe€ BHPTYalb-
HBIMH KaHanaMu) OyIyT OTIMYaThCS MEXIy coOOi MapIipyToM, II0 KOTOpPOMY IEpearoTCs
BCE MAKEThl OT OTIPABUTENS K MOJIYYaTeNI0, a TAKXKe UX HOMEPaMH - 10 OJJHOMY HOMEPY Ha
KaX/bli kaHai, obpasyromuit mapmpyT. [Ipu 3TOM, ISt onpenencHus noxyqaresis Kaxaon

OKOHeYHOH cucteme, Bxomsameil B CBT 9, npucBanBaercs yHHKalnbHBIR afpec, TaK Ha3bIBac-
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Meli [P- ajpec, BHIpaXeHHBIH, KaK MPaBUio, 4 Gaiitamu. 31eCh MOXKHO OTMETHTh, YTO B 00-
memM cinydae [IMMY 11 moxeT OBITh HECKOJIBKO.

O6paborka 3anucannoit uapopmanuu (M, k) npoBoxutes, Kak noka3aHo Ha ¢ur.3, B
CpelICTBaX BBIMUCIHTENBbHOM TexHukH, a uMeHHO B OI] 10, Bxoxsmem B CBT 9. Omnepatop-
ckuii neHTp 10 comepxut KoMnbiotep 00paboTku uHpopmanuu (KOU) 15, cea3annsiil yepes
kanai cs3u KC 12 ¢ nenrpansaemM komibotepoM (LK) 16, Bxonsmem B LIUMY 11. Lien-
TpaJBHBIH KOMIBIOTEp 16 MOAKITIOUEH K maTuuky ToyHoro BpeMenu (/[ITB) 17. Bemomnenue
JITB 17 MoxeT ObITh OCYIIECTBIICHO B BH/I€ aTOMHBIX YacOB, BBLIAIOIUX BpeMs B (opMare
JIaThl, YacOB, MUHYT U CeKyHJ. Ecii B cocTaB ONMMCHIBAEMOH CHCTEMBI BXOIMT HECKOIBKO
OI] 10, To npu Heckonbkux M (M > 1) uHTepakTHBHBIX Urpax kaxaeii u3 stux OLf 10 mo-
’KET OCYIIEeCTBIATh 00paboTky 3amucanHoi uHopManuu I(M, k) Tonbko A1 OAHOHN MIPHL
VkazauHas o6pa0oTKa 3anmucanHod MHGOPMAIMH IPOBOIMTCS mocie neperadd u3z Y 8 B
IIK 16 u 8 KOU 15 coorsercTBYromux nanseix. Ilocneanue nepenarores B LIK 16 n 8 KOU
15 uyepes cootBerctBenno KI1JI 14 u OK 13. INepenaua uctunnoii unpopmanuu or UMU 1 B
Ol 10 ocymectBiseTcs yepe3 kanan nepenaun uaopmanuu (KIIN) 18. Kpome Toro, B co-
craB CBT 9 Bxoaut nyHxt unentudukanuu ([1M1) 19 urpoBeix yCTpOHCTB, CBI3aHHBIA Yepe3
kaHan 6e3 moreps (KBIT) 20 ¢ OI1 10 u umeromuii kommeiotep st uaeHTHGHKaun (KH)
21. JInsa uneHTUdUKAITUE UTPOBOTO YCTPOHWCTBA HEOOXOAMMO OCYIECTBHTE €70 HETIOCPECT-
BeHHoe noxkmouderue Kk KU 21. Ha ¢wur.3 a1o moakmodeHre 0603Ha4E€HO B BHJE IyHKTHP-
HOM nuHuY, coenurstomeit 1Y 8 u KU 21. Emé oquum snementom, sxozsamem B CBT 9, sB-
nsercs cpeactso popmupopanus 6as3pl Aanaeix (COBJ]) 22. Ilocnennee HeoOX0AUMO, KaK
Oynaet mokaszaHo Hike, 1 GopmupoBanus 6a3el nannbix (b]1), npencrasnsionieli HEKOTO-
phiii Habop MepMaHEeHTHBIX (TOCTOSHHO XPAHUMBIX) JAHHBIX, HCIOIL3YEMBIX MPUKIIaTHBIMA
POrPaMMHBIMH CHCTEMAMH KaKoro-aubo MpeaAnpusaTUs, HAIpEMEDP, ONEPATOPCKOro LEHTpa
10. Jaunsie B BJI noruyeckd CTpyKTYpHpOBaHBI (CHCTEMAaTH3HPOBAHBI) € LEIBIO obecmeye-
HHUS BO3MOYXHOCTH WX 3()(EKTHBHOCTH MOMCKAa U 0OpabOTKU B BBIYHUCIUTEIBHONH CHCTEME.
Cpencteo 22 dbopmupoBaHus 6a3bl JaHHBIX MOXET OBITH BBIIOJIHEHO B BHJE MPOrpamMMBbl,
yctanoBieHHo# B [[K 16. OTMerum Takxke, uro B kauectBe CPB/] 22 MOXKXHO UCIIOIB30BATh
U3BECTHHIE CHCTEMBI ympasjieHus Ga3zamu maHHBIX. CucreMa ympasieHHs 6a3aMu JaHHBIX
(CYBJI) - 5T0 KOMIIIEKC IPOrPaMMHEIX CPEJICTB, HeoOXomuMbIx s co3aanus B [ITUAY 11
CTPYKTYpPbI HOBOH 6a3bl IAHHBIX, €€ HAIIOJHEHHUS, PEJAKTUPOBAHHUS CONEPKUMOTO U 0TOOpa-
xeHus uHPopMaimu. B xadectBe mpumepa CYBJ] MOXHO NpPHBECTH PacipOCTpaHEHHYIO
cucremy MySQL kopnoparmu Oracle. B Hamem cinydae MySQL MoxeT HCIONIE30BaThCA B

KayecTBe cepBepa, PpyHknuu Kotoporo BemoinHseT LK 16 ¢ ycTaHOB/IeHHON Ha HEM omepa-



10

15

20

25

30

WO 2021/242130 PCT/RU2020/000247
8

HHOHHOM cuctemoit Linux, Microsoft Windows, macOS umu FreeBSD. Torma k Hemy o6pa-
I[AIOTCS JIOKAJIbHBIE MM yaan€HHele knueHThl B Buae MY 8 u KOU 15. B atom ciyuae
dyukimonupoBanne BY 7, kak mokazaHo Ha ¢ur.4, o0ecrneuyHBacTCS BCIOMOTATEIbHBIM
mukponpoueccopoM (BMII) 23, cBsa3aHHBIM MOCPEACTBOM MHOTOPa3pAAHOM IIHHEI 24 ¢ Ta-
KHMH 3JIEMEHTaMH Kak: ycTpoicTBo BBoAa (YB) 25; ynpasnstomas namars (YII) 26; cere-
Boi1 anantep 27, cornacoBanublii ¢ KI1/] 14 u OK 13; nepexmouarens kananos csa3u (ITKC)
28, CBsI3aHHBIN C ceTeBBIM aganTepoM 27; auciuieit 29; 3aaanHoe 4rucio () agantepoB ooMe-
Ha naHHbpMU (AO]]) 30, rme (2 =1, 2, ...). ®opmupoBanue unpopmaiuu I(M, k) ocyiecTs-
JIIETCSt YYaCTHHKOM 6 ¢ noMomibio YB 25, BEIMOSHEHHOTO, HAIPHMEP, B BHJIE KJIABHATYPHI.
Ypasisromas naMaTh 26 npeaHazHavueHa, B YaCTHOCTH, JUIS XPaHEHHs HPOrpaMMBbl yIIpaB-
nenus (I1Y) u MoxeT BKIIOYATh pa3fIMYHbIE BH/IBI IIAMSTH, HAlIpEMeEp, ONIEPATHBHYIO TAMSTh
U IIOCTOSAHHYIO HamMsaTh. OnepaTuBHas MaMsATh NMpeIHa3HAYCHA Ik XpaHEeHUs JaHHBIX U Mpo-
rpaMM TEKYIUX BBIYUCIICHHUH, a TaKXke IporpamMM, K KOTOPBIM ClIeyeT ObICTpO NMEpeiTH, ec-
JIH B XOJI€ BBIYUCIIMTEIBHOIO Npoliecca BO3HUKIIO MpepbiBaHue. Pexum npepriBaHus M03BO-
JsieT B3auMonerncTBoBate BMIT 23 ¢ MHOecTBOM mojkmouaeMblX kK BY 7 MrpoBeix ycr-
POMCTB M HCIIOJIB30BaTh CTAHAAPTHBIE MOANPOrpaMMBI O€3 WX MOBTOPEHHS MpH pa3paboTke
OCHOBHOM IPOTrpaMMBI, CBSI3aHHOM ¢ ympapjieHueM HeckojbkuMu MY 8. Ilutanue snemen-
TOB, BXoAAIMX B bY 7, a tarke nmoaxmou€HHbix kK AOJ] 30, ocymecTBIsSeTCsl OT HCTOYHHKA
nutanus (UI1) 31. Ha qucninee 29 npou3BoauTCs, B YaCTHOCTH, OTOOpaXkeHIe HHGOpPMAITUH
I(M, k). Ilepexmouarens 28 kaHalOB CBA3M INpeJHA3HAYEH A IOAKIIOYEHHS CETEBOTO
anantepa 27 x KIIJI 14 uma OK 13. Beibop oaHOTO M3 3THX KaHAJIOB OCYIIECTBISAET y4acT-
HUK 6 nocpeactBoM YB 25. Kak 6pu10 oTMeueH0, BY 7 MOXeT OBITh BBIIOIHEH C BO3MOXHO-
CTBIO MOIKJIIOYEHHS K HeMy 3amaHHoro uucia UV 8. Vkazannoe nmoakmouenune Y 8 ocy-
IIIECTBIIAECTCA 4epe3 YCTpoHcTBO BBOAA-BeIBoAa (YBB) 32. Ilocnennee BBITOJIHEHO C BO3-
MOXHOCTBIO HOJAKIIIOUEHHS K BY 7 mocpeicTBoM BXOJSIMET0 B HETO COOTBETCTBYIOIIETO
AO]] 30. Kpome YBB 32 urpoBoe ycTpoiiCTBO HMEET CBA3aHHBIC Yepe3 BHYTPEHHIOIO ITUHY
33 maHHBIX CIEAYOLIHE MEMEHThI: MUKpompoueccop (MII) 34, moaxkIOYEHHEIH K IOCTOSH-
HOMY 3anoMMHaroleMy yctpoictBy (II3Y) 35, mamsare 36, taiimep 37, reHeparop ciydam-
HbIX grcen (I'CY) 38, a taxke aBa 610ka GOpMHUPOBAHUS TAHHBIX, OJUH M3 KOTOPBIX 000-
3HayeH Kak 050k GopmupoBanus ocHOBHBIX AaHHBIX (BDOJ]) 39, a BTOpOI#i - Kak 610K dop-
MHpPOBaHUs JonoNHUTENbHBIX AaHHBIX (b)) 40. OcHOBHBIE (MTPOBLIE) JaHHBIE CBA3AHBI
HEIOCPEJICTBEHHO C CaMoil MHTEPAKTHBHOHN Hrpoil. K oTiHYHMIO OT Ipyrux JaHHBIX MOXKHO
OTHECTH UX OJHOBpeMeHHoe 3annoMuHanue B bOO/] 39 6e3 nepenayuu BO BpemMss HHTEPaKTHUB-

HOro meponpusatus yepe3 YBB 32. biok 40 ¢dopMupoBaHus JONOJHUTEIBHBIX JAHHBIX UME-
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€T cBa3aHHbIi ¢ YBB 32 uepes Bxomuyto muHy 41 BXOZ yIpaBlI€HHUS U BHIIIOJHEH KaK € BO3-
MOXKHOCTBIO OJHOBPEMEHHOTO (OPMHUPOBAHHS JOMOJHHUTEIBHBIX INAHHBIX, BKIIOYAIOMIUX,
KaK GYLeT OTMEUeHO HWXe, TeKyllhe BpeMeHHHIE JaHHBIE TaiiMepa 37 M clydaiiHble Yncia
ot I'CU 38, Tak ¥ ¢ BO3MOXHOCTBIO HX nepeaaun Ha Bxoqa YBB 32. Ceszp BOJI] 40 ¢ YBB
32 BO3MOXHa KaK HampsMyio, Tak u uepe3 MII 34. Bxox ynpasnenus bOJIJ] 40 ceasan ge-
pe3 Bxoauyto muHy 41 Takxe u ¢ BeixogoM BMII 23. Vkazannas cBg3b MOJKET IPOU3BO-
JUTLCA Yepe3 BHyTpeHHwo muny 33, YBB 32, AO/{ 30 u MHOropazpsanyio muny 24. 13
JPYTUX BO3MOXHBIX 3JIeMeHTOB UV 8 oTMeTHM Haiuude BCIIOMOIraTeNbHOro JucIied (Ha
¢ur.4 He MoKa3zaH), IpeaHa3HAYEHHOr0, HAIPUMeD, I MHAUKAIUK CBOOOJHOrO' 00BEMA Ma-
matu 36. Kpome toro, AOJ] 30 u YBB 32 MoryT OBITh BBINIONHEHBI B BUJIE COTIACOBAHHBIX
MEXIy co00# amanTepoB O€CIPOBOMHOMN CBSI3H, UCMONB3YIOLIMX, HAIIPUMED, TaKUEe Pacrpo-
CTpaHeHHBIe OecrpoBojHBEIE TexHoMoruu kak Wi-Fi mmm Bluetooth. B npyrom Bapuante
ogun AOJT 30 MOXET B3aMMOCHCTBOBATH MOCPEACTBOM OECHPOBOJHON CBA3H C HECKOJIBKHU-
mu MY 8. ITuranue TaiiMepa 37 oCyIIEeCTBISETCA OT BHYTPEHHET0 HCTOYHMKA MHTanus. J[py-
rue snemenTsl MUY 8 nutarores yepes AOM 30 u VBB 32 ot UII 31, Bxoasmero B bY 7. Ec-
m koHctpykuud AOJL 30 u YBB 32 ne mpenocTaBisioT BO3MOXHOCTH ITUTaHHS JJIEMEHTOB
34, 35, 36, 38, 39, 40 ot WUII 31 (manpuMep, IpH HCIOJIb30BAHHH OECIIPOBOAHON CBSA3H), TO
NUTAHHUE 3THX 3JIEMEHTOB IIPOU3BOJMTCS OT BTOPOro HCTOYHMKA, BXOSIIEro B cocras MY 8.

Ha ¢ur.5 mokasan Bapuant BeinonHeHus [IKC 28, ycranosinennoro B bY 7. B atom Ba-
puanre ITKC 28 sxmouén mexay OK 13, KTIJT 14 u ceresiM anantepom 27. ITpu atom IIKC
28 COmEPXHUT BHYTPEHHHUH PErHCTp 42, MOAKIIOYEHHBIH K JeMynbTuILiekcopy 43. Ilocnen-
HMI TOAAET JaHHbIE, IOABOJAMUMEIE K €r0 BXOy, Ha JBe HH)OpPMAaMOHHEIE IIUHEI 44, 45, 011-
Ha u3 KOTOpBII‘/;I noaxmouena Kk OK 13, a Bropas - k KIIJI 14. Yopasienue BHyTpEHHHM pe-
rucTpoM 42, a Takke AeMylbTHILIEKcopoM 43 mo moakmodenuo k Hemy OK 13 wm KIIJ
14, ocyliecTBIsETCS CUTHAJIAMH YIIpaBiieH#us, KoTopble Gpopmupyrorcs B BMII 23 mocine mo-
JIauH Ha OJIMH M3 €r0 BXOJIOB COOTBETCTBYIOMEH KoManasl ¢ YB 25. BuyTpernuii peructp 42
IIpeaHa3HavYeH JUIs BpEMEHHOTO XpaHEeHHs JaHHbIX, TIOCTYAIONIMX ¢ BbIX0/a CETEBOro ajiarn-
Tepa 27. D10 HEOOXOMMMO JIII CHHXPOHU3ALUH HHGPOPMAIIMOHHEIX U YIPABIIAIOIIHX CHIHA-
n0B. MOXHO OTMETHTD, YTO €CJIH CETEBOM afantep 27 BBIIONHEH B BUAC IBYX CCTCBBIX ajal-
TepoB, KKIBIH W3 KOTOPHIX NpedHa3sHadeH s paboThI TOJIBKO ¢ OMHIM KaHanoM cBsizd (OK
13 mmu KI1JT 14), To ITKC 28 MoxeT OBITH BBIIOJNHEH B BHJIE YIPABJIIEMOr0 MPOCTOTO Iepe-
KJII0YaTesIsl COOTBETCTBYIOIIETO CETEBOTO afanTepa.

Ha ¢ur.6 npesctasies papuadT Bbmonnends BOJJ] 40, ycranosnensoro B UY 8. B

atom Bapuante bOJJ] 40 conepxut peructp 46 3anOMHUHAHUS TOMONHUTENBHBIX JaHHBIX U
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TpHu kmoua 47, 48, 49. Ilpu stom BOJIJ] 40 momxmouéH k [13VY 35 u k taiimepy 37 uepes
paspsaanbie muHbl 50. Jlpyras paspsaHas MiMHA TaiMepa, NpeJHa3HauYeHHas IS MO0JKIove-
aus k B®OJ] 39 Ha pucynke He nokasaHa. K reneparopy 38 ciyuaitubix uncen O] 40
MOJAKITIOYEH Yepe3 paspsauyro muHy S1. Yepes sty xe muHy Beixon I'CY 38 moaxmoy€H K
MII 34. Takum oGpazom a8a Bxona B®JJ 40 moaxmouens! k ['CY 38 u k Taiimepy 37, T.e.
perucTp 46 3aMOMHHAHUS JaHHBIX BBINOJHSAET GYHKIHMIO IPOMEXYTOUYHOHU MaMSTH, IIPEIHA-
3HAYEHHOH JJIS XpaHEHMs JONOJHUTEIBHBIX JAHHBIX, CYNTAHHBIX, B YACTHOCTH, C BBIXOJOB
taiimepa 37 u I'CY 38. Yupasnenre peractpoM 46 3aroMHHAHKS JAHHBIX B KitodaMi 47, 48,
49 oCyIIECTBIISETCA CUTHAJIAMH yIpaBieHus, KoTopbie co3natorcs B MII 34 mocne ¢popmu-
pOBaHHs B HEM COOTBETCTBYIOMIEH KOoMaH bl [locnenHsis, B CBOIO oUepeib, CO3MAETCS MOCIe
nossieHus curuana 8 BMII 23 u ero nepemauu B MII 34. Takum oGpasom, peructp 46 3a-
NOMHHAHUS JIAHHBIX MPEeHA3HAUEH IS IPOMEXYTOYHOrO XpaHEHHUs JOMOMHUTENbHBIX AaH-
HBIX, MIOCTYIAIOIIUX MOcTe OTKpHITUA Kitoueh 47, 48, 49. [lepenaya curHaiioB ynpaBleHUS
Ha YIPABIIIOIIAA BXOJ perucTpa 46 3aloMHHaHUS JaHHBIX H Kiodei 47, 48, 49 nmpousso-
JUTCS Yepe3 COeUHEHHS, BXOIAIIME BO BXOMHYIO MKHY 41 M 0003Ha4eHHBbIe Ha (Ur.6 oaHo-
CTOPOHHUMH CTpejiKamu. Beixoa perucrpa 46 3amoMHHaHUS JaHHBIX B BUJAE BBIXOJHOM MM~
HBl 52 sBnsercs W BeixogoM BDJ] 40, noaxmouéHHeM k MII 34. B npyrom BapuaHTe
(¢ur.4) Berxon BT 40 noaxmouén k MIT 34 yepe3 BHyTpeHHIOO HHY 33. B apyroM Ba-
pHaHTe MOCJe MOSIBJICHUS CUTHANIA HA YIPABISIOMIEM BXOJE peTHCTpa 46 NONOIHHMTENBHBIC
JAHHBIE MOCTYIAET Yepe3 BeIXoaHyo muHy 52 u MII 34 B namsare 36 1 XpaHATCA TaM IO
COOTBETCTBYIOIIMM YHMCJIOBHIM WHJCKCOM, HAllpuMep, WHAEKCOM "Z". A NPakTHYECKH IMOX
STHM HHAEKCOM XpaHSTCA 4YeThIpe yucna: j, N¢, k, R, koTopble nipy HX JanbHEUIIEM CUHTHI-
BaHWUHU CTpYKTypu3upyrorcs B uncia N;(j, k), R(, k), Bxoasiiye B JONOIHATENLHEIE JAHHBIC.
Homep "j" cunMThIBaHMs HEPE €10 3aMKUCHIO B PETHCTD 46 3aIOMHHAHHS JAHHBIX MOXKET OBbITh
chopMupoBaH WK B TaiiMepe 37, unu B MII 34, unu 8 ['CU 38. B uacTHOM citydae Homep "J"
CUMTBHIBAHHS MOXET COBIAJaTh C MOPAIKOBBIM HOMEPOM Iepeladyd AONOJHHUTENBHEIX JaH-
ueix B LK 16. Heo6xomuMo OTMETHTB, YTO BMECTO perucrpa 46 3aoMuHaHUs JaHHBIX MO-
)eT OBITh UCIONIb30BaHa U CHEIHATH3MPOBAHHAS NaMsTh, IIpeHa3HAYeHHAas IS XpaHCHHUS
TOJIKO JIOTOJHUTEBHBIX JIaHHBIX. B 3TOM Cilydae BBIXOJQHAS INHHA 52 JOJDKHA OBITH IOA-
kioueHa yepe3 MII 34 toneko k YBB 32. B o1HOM K3 BapHaHTOB BBIIOJIHEHUS OMHUCHIBAC-
Moii cucteMsl 1Y 8 moxet conepxkats cpenctso OsokupoBku (Cb) 53 dopmuposanus 1o-
IIOJHUTEILHBIX JAHHBIX ¢ OJJMHAKOBBIMH CITy4aiiHBIMH yrciIaMu. Llenb BBOJa B UTPOBOE YCT-
poiictBo CB 53 Gyner mokasaHa HEXe, a CIOcO0 ero BHIIOIHEHHS MOXET ObITh pealn30BaH B

BHJIE IPOrPaMMBI, ycTaHoBjIeHHON B iamstd MIT 34. Anroputm pa6oter Cb 53 Oyzaet Taioke
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onucad Huxke. Lludpoit 54 Ha Pur.6 obo3HaueH yxe YHOMSHYTHI BCIIOMOIaTeNIbHBIN JUC-
e, npeaHa3sHa4eHHbIH U1 HHAVKAIUY Pa3IudHOM ci1ykeOHo# nHpopManuu.

Ha ¢wur.7 npencrasien Bapuant Boimonuenus BPOJ] 39, npennasHaueHHOro aias ¢op-
MHPOBaHUs OCHOBHBIX JAHHBIX, CAUTAHHBIX, B YACTHOCTH, C BBIXO0B TaiiMepa 37 u YBB 32.
Moxuo otmMeTuTsh, uTo BOOJ] 39 siBngeTcs B TOM HIH HHOM BHAE HEOOXOIMMBIM 3JIEMEHTOM
nporotuna, onucadHoro B Eppomatente EP Ne 1112765. B paccmaTpuBaeMoM BapHaHTE
Bb®O/T 39 conepxut OydepHbIii peructTp 55, mEpBBIH BX0J KOTOPOTO NOJKITIOYEH TTOCPECT-
BoM Kimoda 56 yepes MII 34 k YBB 32. Bropoit Bxoa 6ydepHoro peructpa 55 nocpeacTBoM
Kkmoya 57 noakmouéH K TaiimMepy 37. [ MOAKIIOYEHHS BXOAOB M BBIXOJOB KIIOYEH HC-
IOJIB3YIOTCS pa3psaauble HHE 58, 59, 60, 61. Iloaxmouenne OO 39 k [I3Y 35 ocymect-
BJISIETCSI TIOCPEICTBOM €TO COEAMHEHMS Yepe3 pas3psaHyio IMHY 62 ¢ TpeTbHM BXoaoM Oy-
depHoro peructpa 55. Takum obpasom, Bxoasl BOO/] 39 moaxmouens! k [13Y 35, Taitmepy
37 u YBB 32. Vnpasnenue 6ydepHsM peructpoM 55 u kiodamMu 56, 57 ocymecTBisercs
CHTHaJaMH yINpaBJieHus, KoTopble coznarorcss B MII 34 mocne ¢popMupoBaHus B HEM COOT-
BETCTBYIONMX KoMaH/. Ilepetaya CHrHANIOB yIIpaBICHUS HA YIIPABISIONINE BXOAbI OydepHO-
ro perucrpa 55 u kmoueit 56, 57 npou3BoauTCs Yepe3 coeqMHEHN, 0003HaYeHHbIe Ha QHr.7
OJHOCTOPOHHHMMH cTpenkaMu. bydepHsblil peructp 55 npenHasHaueH Ui BPEMEHHOIO WM
[IOCTOSSHHOTO XpaHEHMs JaHHBIX, TocTynaommx ¢ Berxoaa YBB 32, T13Y 35 u taitmepa 37.
Bexon 6ydepHoro peructpa 55 B BHIC BRIXOAHOH IMHHBI 63 sBiseTcs U BbixoaoM bOO/] 39,
noaxmou€HHbM K MIT 34, Tlpuuém 113V 35, I'CY 38, b®O/] 39 u bO/1J[ 40 moryT HEno-
cpeacTBeHHO BxoauTh B coctaB MII 34. Brot daxr Ha ¢ur.6 u ¢ur.7 otmedeH B Buzae 0110-
KOB, OYEpYEHHBIX NYHKTUPHBIMH JHMHUSIMH. Bmecto O6ydeproro peructpa 55 MoxeT OBITH
HCIOJIb30BaHa U CIICHHAIW3HPOBAHHAS IaMATh, PeIHA3HAYCHHAS U1 XPAHEHHS TOJIBKO OC-
HOBHBIX JaHHBIX. TaliMep 37 MOXET COCTOSTH M3 3aJalollero reHeparopa U cuyéruuka. s
obecrieueHus BHICOKOH CTaOMJIBHOCTH 3aafOlHii reHepaTop BHIMOJHEH ¢ KBapleBoil crabu-
mu3arel yactoTel. Ha BeIxoe 3anaromiero reaeparopa GOpMUPYIOTCS HMITYJIBCHI € TIEPUO-
JoM, nexarmm B npeaenax ot 0,01 1o 0,1 ¢. DT UMIYNIBCHI MOCTYIAIOT HA BXOJ CUETYMKA,
BELTalomero BpeMennsie nanusie N (N = 1, 2,...) ¢ uacToTo# cienosanus pasHoi f(k), mpu-
4yéM gacToTsl f (k) amsa Bcex Y 8 Moryt xpanutbes B uHpopManuonHoit 6a3e nanasix (MbJ1)
CPEICTB BHIUHCIIUTENBHON TeXHUKH. KOHKPETHBIN MpHMeEp NOCTPOeHHs TaiiMepa 37 Urposo-
ro ycrpoiictea 8 npeacrasier B marente CLIIA No 7037193. BpeMeHHbIe TaHHbIE, KOTOPBIE
CHUMAIOTCS C BbIX0/1a Taiimepa 37 uepe3 pa3psAHyIO IIUHY 59 B MOMEHT NOCTYILICHHUS Yepe3
YBB 32 undopmauuu I;(M, k) 6yaem o6Go3Hauats B Buae N(i, k). A mox obo3HaYeHHEM

Ni(, k), tne j = 1,2,...) HOMep cuUMTHIBaHUS, Oy/eM 0003HAYaTh TEKYIIHE BpPEMEHHBIE
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JJaHHBIE, KOTOpBIE CUUTHIBAIOTCA C BbIxoha Taitmepa 37. CiyyallHple 4MCIlIa, KOTOpBIE CHH-
Marotcs ¢ Beixona I'CY 38 uepes paspsiHyro mmHy 51 B MOMEHT HOCTYyIJIeHUs yepe3 Y BB
32 curHana ux j-ro cuuteiBaHus OyneM obo3Ha4are B Bune R(j, k). opmupoBanue 0CHOB-
HBIX JaHHBIX, BKIovyaromux N(i, k) n I; (M, k), 3akmoyaeTcss B OJHOBpEMEHHOM (MJIH C 3a-
JAHHON TOYHOCTBIO IO BPEMEHHM) MOCTYIUIEHHM Ha BXOAbI Kitouel 56, 57 cUTrHaioB HUX OT-
KPBITHS, @ Ha BXOJl yIIpaBlIeHHUs OydepHoro perucrpa 55 cursana 3anucu. OTH CHTHAIBI HO-
crymaiot u3 MII 34 mocie MoCTYIUIEHHS Ha €r0 BXOJ COOTBETCTBYIOLIEH KOMaHabl, BhIpada-
thiBaeMoii B BMII 23 nocne Haxarus Ha xkHonky 90 3ammcu mHpopmarmu I; (M, k). Oxano-
BPEMEHHO C 3alUChI0 B OyQepHBId perucTp S5 OCHOBHBIX AaHHBIX MPOM3BOJUTCS 3aIKCh H
cepuitHoro Homepa k, cammaemoro ¢ Beixoaa I13Y 35. ®opmuposanue B b/ 40 nomosn-
HUTENbHBIX JAHHBIX, BKIOYAIONIMX TeKylie BpeMeHHbIe qanHble Ny (j, k) 1 cinyqaitHoe unc-
10 R(j, k), 3axmouaercs B MOCTYIUICHHH HA BXOJBI Kimouei 48, 49 curHajioB X OTKPBITHS, a
Ha BXO/I YIIPABJICHUS peructpa 46 curHana 3amvcu. T curHanbl noctynaoT u3 MII 34 no-
Clie TOCTYIUIEHHS HAa €ro BXOJ COOTBETCTBYIOIEH KoMaHnbl, BhipabaTeiBaemoit B BMII 23
nocsue Haxarus Ha KHOTKy 103. OQHOBPEMEHHO € 3alMChi0 JONOIHUTENBHBIX JaHHBIX IIPO-
W3BOJMTCS 3aMUCH (TIOCIE TIOCTYIICHHUH HA BXOJ KJI0o4a 47 CUTHasa €ro OTKPBITHS) U CEpUii-
Horo HOMepa k, caumaemoro ¢ Boixoaa I13Y 35. OcoGeHHOCThIO ONMHCBIBAEMON CHCTEMBI SIB-
JISIETCS BO3MOXKHOCTh HCIOJB30BaHus Takoro BY 7, KoTopslit sBiiseTcss Hanboiiee Moaxoas-
KM JJIS y9acTus B M HHTepaKTHBHOM urpe. HanpuMep, rpy HaXo)XIEHHH y4acTHHKa 6 Ha
dbyr6osibHOM mI07Ie 5 Hanbonee ynoOHsM BY 7 Oyner sBIATHCS yCTPOMCTBO, KOTOpoe oba-
JlaeT BBICOKOW HMPOYHOCTHIO, MUHAMAJIBHBIMH pa3MepaMH, a TAKXKe BBICOKOH 3KOHOMMYHO-
CTBIO ¥ HH3KOU CTOUMOCTHIO. M300paxénHsle Ha Gur.6 u ¢Gur.7 GyHKIHOHAILHBIE CXEMBI
B®OJT 39, b®]1J] 40 BLINOIHEHEI HA AIIAPATHOM YPOBHE H MOTYT OBITh MOJIOKEHBI B OCHO-
BY pa3paboTOK CHENHAIM3UPOBAHHBIX MHTETPAIbHBIX CXEM, IIpEeIHa3HAYEHHBIX IS IIpUMe-
HeHHUs ToNbKo B Y 8. BeneacTBre 3TOro HrpoBoe YCTPOHCTBO CTAHOBUTCS HE TOJIBKO OoJiee
HaJI&XHBIM, HO U OoJiee NemEBBIM. B HacTosIIee BpeMs M3BECTHO JOCTATOYHO OOJIBIIOE YHC-
JIO 3JIEKTPOHHBIX M3JCNUH, MOCTPOEHHBIX Mo cxeMe BbY 7. B gacTHOCTH, K 3THM H3ICIHAM
MOXHO OTHECTH TaKHe YCTPOMCTBA KaK IMepCOHAIBHBIA KOMIBIOTED, HOYTOYK, IIaHIIETHBIA
KOMIIbIOTEP. B KauecTBe mpuMmepa paccMoTpuM ocobenHocTr moamodeHus MY 8 k 61okam
YIpaBIIEHHs, BBITOJTHEHHBIM B BHIE MIEPCOHATFHOTO KOMITBIOTEpa U cMapT(hoHa.

Ha ¢wur.8 nokasan sapuant mogxmouenus MY 8 k mepcoHaibsHOMY KoMmmbioTepy. ITo-
CIIEAHUN COCTOMT M3 CHCTEMHOro 0JioKa 64, MOAKIIOYEHHOTO K BHACOMOHUTOPY 65, BHINOJ-
HAoIIeMY QYHKIUH Juciuies 29 U K oTaesseMo KiaBuaType 66, BBIIONHSIOWIEHR QyHKIIUH

VB 25. Jipyrum yerpoiictBom BBoza ITK sienstercst Mpimrs 67. Kopiyc 68 1Y 8 npencrasisiet
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co0o0H BHITSHYTHIH Napauienenunesa. Ha ero nuieBoil maHeNs pacrojoXeH BCIIOMOTaTelb-
HBI auciuled 54. OTmunTeNnbHOR 0COOEHHOCTHIO KOHCTPYKIIMK Kopryca 68 siBisieTcst ero
HEBCKPBIBAEMOCTh. [Ipu 3TOM MOryT HCHOJIB30BaThCA PA3NUYHBIE U3BECTHBIE CIOCOOBI, OIl-
pedersonye GpakT MEXaHHIECKOTo BCKPBITHS. OMHUM H3 TaKHX CIIOCOOOB SIBIISICTCS UCTIONb-
30BaHME Pa3UYHbIX UACHTU(DHUKAIMOHHBIX CPEACTB, BCTPOSHHBIX B Kopiyc 68 Takum obpa-
30M, IIpH KOTOpOoM (aKT ero BCKPBITHS MoxeT ObiTh 3adukcupoBas B I1M 19. CucteMHbIi
010k 64 umeer oauH UM Heckoimbko AO/] 30, kax bl U3 KOTOPHIX paboTaeT B CTaHIapTe
USB u umeer coorBercTBYytomuil pa3pém. BaxHpM kavecTBoM cranzmapra USB smrnsercs
BO3MOXXHOCTB noaxitoueHus MY 8 k cucreMuomy 651oky 6e3 ero nepesarpysku. [lonxmode-
Hue cucteMHoro 0moka 64 k 1Y 8 ocymectpisiercs mocpencrsoM USB-kabens 69.

Ha ¢wur.9 npencraBnen O6yiok ympaBieHHs, IpeAHA3HAYCHHBIH A9 OeCHpOBOAHOIO
ynpasiieHud AByMs (v =2) UV 8 u BemonHenHsni B Buge cmaptdona 70, Hanmpumep, TUIA
Apple iPhone 8, Beimyckaemoro xommnanueit Apple Computers. Ero ceHcopHbiit aucnnei 71
OJTHOBPEMEHHO BBIIONHSET Kak (GyHKUMU mucruies 29, tak u pyHkuuu YB 25. Bemonnenue
IOCJIEAHUX JOCTUraeTcsd 3a cYét GOPMHUpPOBAHUS HAa CEHCOPHOM auciiee 71 BUpTyallbHOM
KJIaBHATypbl, B3aUMOJICHCTBHE C KOTOPOM y4aCTHHKA 6 OCYIIECTBISIETCS MOCPEACTBOM €ro
nampna. OTINUNTENbHOR OCOOEHHOCTHIO JAaHHOrO OJIOKa YHpPaBIECHUS SIBISETCS BO3MOXK-
HOCTh NOAKIIOUEHHs K Hemy MY 8 mo pa3nuuHbeiM GecripOBOAHBIM TEXHOJIOTHSIM, UCIOJIb-
3YIOIIUX, HAapumep, notoku 72, 73, 74, 75 COOTBETCTBEHHO: 3JIEKTPOMArHUTHOIO U3IIyde-
Husa cranaapra Bluetooth 4.0 (cnemmduxanus 802.11), >MeKTPOMarHUTHOTO H3ITy4YCHHUS
cra"aaptra Wi-Fi (cnenudukamus 802.11 b/g), a Taxke HHPpaKpacHOTroO U yIbTPa3ByKOBOIO
u3nydeHus. HeoOXoquMo OTMETHTH, 9TO B HEKOTOPBIX BapHaHTaX MIP, B KOTOPHIX, HaNpH-
Mep, He TpeOyeTcs BRICOKas 3aIMINEHHOCTD OT Pa3IMYHbIX BapHaHTOB MoIIeHHHYecTBa, MY
8 MOXeT OBITh BBHIIIOJHEHO HE TOJBKO B BHJE CAMOCTOSATENHHON KOHCTPYKIHUH, HO U B BUJE
TONIbKO cMapTdona 70 WiH IUTAHIIETHOTO KOMITbIOTepa. B 3TOM citydae ceHCOpHBIH IUCIUIEH
71 nomxeH ObITh MoakmoueH K MIT 34, koTopblii BMecTe ¢ 3iaeMenTamu 35, 36, 37, 38, 39,
40, 41 nomxen ObITH pasMeIEH B cMapT(oHEe WIHM B IUIAHIIETHOM KoMIbloTepe. Jpyrou
0COOCHHOCTHIO (YHKIIMOHHPOBAHUS OJIOKOB YIpaBlICHHS Ha 0a3ze KOMIBIOTEPOB, a TAKKE
ApPYruX BHIIENCPEUUCICHHBIX YCTPOKCTB SIBNsSETCS TO, YTO B ocHOBe I1Y, XpaHsueics B UX
VII 26, nexwut onepanuoHHas CUCTEMA, KOTOpas COCTOUT U3 TAKOTO0 KOMIUIEKCA CHCTEMHBIX
U CIy)XeOHBIX NpPOrpaMMHBIX CpPEICTB, KOTOPBIH omupaercsi Ha 0a30Boe NMPOrpaMMHOE
obecnevyeHne KOMIMbIOTEPa, BXOAMIIEE B €ro CHCTEMY BBOAA-BbIBOAa. OCHOBHOU (yHKLMEH
OTEPAIIMOHHOMN CHCTEMBI sBJIseTCs obecedeHne HeCKONBKUX BHAOB nHTEpdeiica. K ero oc-

HOBHBIM BHJIaM CJIeIyeT OTHECTH, [IPeX/Ie BCero, MoJIb30BaTeIbCKUIl HHTepdeiic, anmnapaTHo-
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IporpaMMHBIH HHTepdelic 1 mporpaMmHublii nHTepdeiic. ITonp30BaTenbCKuii METEPPENC AB-
aseTcs uaTEphERcOM MeXIy YYaCTHHKOM 6 M MPOrpaMMHO-alIapaTHBIMHM CPEICTBAMH Ca-
MOT0 KOMIBIOTEpA, a TaK)Ke NOAKIIOUEHHBIX K HeMy MUY 8. AnmapatHo-nporpaMMHBbIH HH-
Tepdeiic apisercs HHTEpdEeicoM MeXTy MPOrPaMMHBIM M aNllapaTHBIM OOECIICUYEHHEM Ca-
MOro KOMIIBIOTEPA M MOAKII0YEeHHBIX K HeMy UV 8. [Iporpammuslii nHTEpdeiic sBnseTcs uH-
TepdeiicoM MeKAy IporpaMMHBIM 0OecTieueHHeM Kommnbiotepa u Y 8.

Ha ¢ur.10 npencrasneH noms3oBaTenbekuii HHTEpdeiic, GopMUpyeMBIii IPOrpaMMHO-aIl-
NapaTHBIMH CPEACTBAMH CaMOro KommbioTepa (0e3 moakimouéHHbIX K Hemy MY 8), mpo-
rpaMma yIpaBJjIeHHs] KOTOPOTO COCTOUT U3 CIEIHAIM3UPOBAHHOTO IPOTPpaMMHOT0 obecreue-
HHS M ONepanuoHHoN cucteMsl "Windows 7", co3nanHo# B kKopnoparuu Microsoft. OcHoB-
HEBIM 3JIEMEHTOM I10JIb30BATENBCKOTO HHTEPQETica ABNSETCS CTAPTOBBIN DKpaH 76, HMEIOIIHUI
nanens 3ana4 (I13) 77. Ha "e#t pacnonaratorcs rpadudeckas kaomnka 78 "IIyck" u gacer 79.
Ocranbhas dacte [13 77 ucnone3yercs m1s GopmupoBanus rpapuuecKux KHOMOK (B Jallb-
HEHIIEM ONMCAHMHU IIPOCTO KHOIIOK), OTHOCSIIMXCS K IPOrPaMMHOMY OOECIIEYEHHIO YCT-
POMCTB, MOJKIIOYEHHBIX K KOMNbIOTEPY. CTapTOBLIA dKpaH SIBISETCS OCHOBHBIM rpadude-
CKHM 3JIEMEHTOM MPAKTHYECKHM BCEX COBPEMEHHBIX ONEPAlMOHHBIX cUcTeM. [IpH 3TOM Kax-
Jlast MpUKJIaHas MporpaMma oToOpa)kaeTcsi Ha CTapTOBOM 3KpaHe 76 B BHJI€ COOTBETCTBYIO-
miero 3Hauka 80, noJ KOTOpBEIM HaxonuTcs Haspauue (Ha ¢ur.10 He MOKa3aHO) MPUKIATHOU
nporpammel. Eciin B kadecTBe BY 7 ucnonb3yercs HaCTONBHBIN TEPCOHATBHBIA KOMIBIOTED,
TO BBI30B BBIIICYKa3aHHOTO IOJIB30BATEILCKOTO MHTEpdeiica OCyIeCTBIIETCS C TOMOIIBIO
MBIIH 67 ¥ €€ aKTUBHOTO 3JIEMEHTA YIpaBJICHHs - yKasaTens 81, nepeMeineHue KOTOporo Ha
3KpaHe BHACOMOHHTOpA 65 CHHXpPOHM3HPOBAaHO ¢ MepeMelneHneM Mbimm 67. Hemocpenct-
BEHHO CaM BBI30B IIPOM3BOJMTCS MyTEM HaBeleHUs ykaszaress 81 Ha COOTBETCTBYIONIMIA 3HA-
4ok 80 M HaXkaTus Ha COOTBETCTBYIOINYIO KHOIKY MbIniH 67. B naneHelimem onucanuu Oy-
JIEM CYHMTATh, YTO CJIOBOCOYETaHHE "Ha)kaTHe Ha KHOIKY" O3HayaeT HaBeJICHHE Ha COOTBET-
CTBYIOMIYIO TpaduyecKyro KHONKY yka3zarens 81 Mblu 67 ¥ OJHOKpATHOE HaKaTHe M OT-
Iyckanue ofHoH m3 e€ xHomok. Kunonka 82, pacmonoxkennas Ha I13 77, oTHOCHTCS K TIpH-
KJIaJHOH IporpamMMe mox HassaHueM "OMHuIaliHep" nocie €€ BBIIEYKAa3aHHOTO BBI30BA.
Ota kHomnKa nosiBngercsa Ha I13 77 mociie BeI30Ba OkHa 83, ABIAIOLIErOCsS COCTABHOM YacThIO
NOJIb30BATENBLCKOr0 HHTepdeiica, mpeaHa3HaYeHHOro [uis (popMupoBaHus HHPOpPMALIUU
IM, k) u e¢ nepenaue o OK 13 B OI1 10. BrizoB okHa 83 ocymiecTBisieTcsi OCPEICTBOM
HaxaTHs Ha 3Ha4ok 80, moj KOTOpHIM HaxomuTcs obo3HadyeHHue "HUrposoe yctpoiicTBo" (Ha
pHCYHKE 3TO 0003Ha4YeHUE He Noka3aHo). Kak Ob110 OTMEUEHO, B OCHOBE MOJIH30BATENBCKOTO

uHTepdeiica nexut okHO 83, BBepXy KOTOpOTo HaxOIWTCS CTpoka 84 3arosoBka ¢ pasMe-
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IEHHBIMA HAa HEH CTaHIApTHBIMU KHONKamu 85, 86 ympaBieHHs €ro pasMepaMH, a TakkKe
KHOIKa 87 3aKpbITUS OKHA U MaHenb 88 s pasMmeneHns KOMaHAHBIX KHOMOK. KpoMe Toro,
OKHO 83 BiO4aeT B ce0s paboyee npocTpancTBo 89, kHOnKy 90 3anucu uHGOpPMAIKH, Ioje
91 nraukanuu xoza M urpsl (Ha ¢ur.11 oroGpaxaercs kox urpsl AA-049), COHCOK KOTO-
PBIX PacKpHIBACTCA IOCPEACTBOM Ha)KaTHs Ha KHOMKY 92, a taxxke nmons 93, 94, npennazna-
YCHHBIE IS HHAMKAIHH CEPHHHBIX HOMEpoB noaxmouéHuelx Y 8. Ecnu uHTEpakTHBHBIC
UIPHI HE UMEIOT KOJOB, To mose 91 u xHomka 92 Moryt orcyrcTBoBarh. Ecim momns 93, 94
BEINOJIHEHB] B BHJI€ KHOMOK, TO UX MOXHO HCIOJB30BaTh A BEIOOpa TONBKO Toro MY §, B
KOTOpOe HeoOX0MMO Ipou3BecTH 3amuchk uHpopMarmu [; (M, k). DToT BEIOOp MOXKET OBITH
OCYIIECTBIIEH, HAIIPUMED, ITyTEM HaBelecHU ykazaTens 81 Ha oaHo u3 noseit 93, 94 u oxHO-
KPaTHOI'O HaXXaTHs Ha JIEBYK0 KHONKY MbIM 67. Unaukauuei noaxmovenus UMY 8§ B atoMm
Cliy4ae MOXET OBITh CMEHa [[BETa COOTBETCTBYIOIIETO CEPHIHOTO HOMEPA, HHIUIIUPYEMOTO B
3TOM I11071€. MOXHO OTMETHUTH, 9TO Ha ¢ur.10 rnoxazaHbl TOJHKO OCHOBHBIC 3JIEMEHTHI MMOJIb-
30BaTeIbCKOr0 MHTEpdetica. M3 ero Apyrux BO3MOXXHBIX JJIEMEHTOB MOYKHO OTMETHTH pa3-
JIMYHBIE CEPBUCHBIE KHOIIKH, MOBBILIAIONINE YI00CTBO BBO1a HHYOPMAIIHH.

Ha ¢ur.11 mpencrasieH monan30BaTeNbCKHii HHTEpdEiic, 0TOOpakacMblii Ha JKpaHe BH-
JEOMOHUTOPA 65 U hOpMUpPYEMBIii MPOrpaMMHO-aNNapaTHEIMK CPEACTBAMH HE TOJIBKO CaMO-
ro KOMIIBIOTEPA, HO TaKXe MOAKIIOYEHHBIX K Hemy AByX MUY 8 ¢ cepuiiHpiMu HOMEpamu
k=24734709, k=89035701. Bunno, 4ro Ha noasx 93, 94 MHAKUIHUPYIOTCS CEpHiTHbIC HOMEpPa
noakmo4éHHbIx MY 8, a Ha pabouem npocTpancte 89 unanuupytores Q (Q=1, 2, ...) yHH-
BepcabHBIX OKOH BBOJa (YOB) 95, npennasHaueHHbIX Mt GOpMHpOBaHHS WHPOpMAIHH
IM, k)=T;(M, k), ..., (M, k), ..., I (M, k). 3mecb MOXHO OTMETHTb, 4TO IHCIO "r" 3amuceit
Ii M, k), oTHOCsimuxcs k M urpe, kak ImpaBmiio, JOJDKHO coBIaaarh ¢ guciom YOB 95, t.e.
r = Q. Kaxnoe u3 YOB 95 umeer 3nakomecto 96 mis orobpaxkenus Homepa Q u moje pe-
naxtupoBanus (IIP) 97. Kpome toro, nns BeiGopa B IIP 97 dpopmara 3anmcu mHpopmanyu B
YOB 95 naxoautcs ctpoka 98 crmcka ¢opmaros. [locnennuii packpbiBaeTcs NpH BbLIEIC-
HHUH 3TOH CTpoku Mbimblo. [locne dyero mosiBisieTcs OKHO cmucka ¢OpMaroB, U3 KOTOPOIO
MOJKeT OBITh BHIOpaH OJUH U3 cleayrmux GopMaroB (B ckoOKax yKa3aHbl BUIBI CIOPTA, 4
TaK)KEe TUI COOBITHH WM MEPONMPHATHH, JUIS KOTOPHIX MOXET OBITh MCIOJNB30BaH JaHHBIA
dopmar): cuét (GyT6oa, Xokkel, TeHHHC, OaMUHTOH, 60oKC, 60psba, GackeTGo, Boneibo,
BOJHOE IOJIO), BpeMs (J1érkas aT/ieTHKa, Bejomocce), 6auipl (TMMHACTHKA, GUTYPHOE KaTa-
HHE, IPBDKKA B BONY), JUIMHA (TPOMHOM MPBIKOK, TOJKAHHUE S]Ipa, METAHHE KOIIbS, IIPEIKKH B
BBICOTY), 3aIIUCH CJIOBA, 3aMCh UG, 3amuch UUGpP B BUIE JTOTEPEHHON TaONMIbLI, B3aUMO-

3aBucuMoe Tepexmouennde cioB "Jla", "Het" (mrpadusie yaaps B pyr0oie, IPEDKKH B BbI-
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coTy, mrpadHsie 6pocku B Gackerbone W rannbone,). IlocnenHuit hopMar, pearusyeMblii
IIOCPENCTBOM PaJHOKHOIIOK, Haxoasmuxcs nox cioamu "J{a", "Het", mokazan Ha ¢wur.11.
O BKIIOUEHHOM YYaCTHHKOM 6 mocpeacTBoM Mbid 67 ciaose "Jla" winm "Her" curHanusupy-
€T y€pHad TOYKa B LIEHTPE BKIIIOYEHHON paJMOKHOIKH, BHIIIOJIHEHHON B BHIE Kpyxka. UEp-
Has Touka (opMHpyeTcs MyTEM HaBeJCHHS ykazarens 81 BHYTph COOTBETCTBYIOMIEH paaro-
KHOIIKM ¥ Ha)KaTHs Ha COOTBETCTBYIONIYIO KHONKY MbIIH 67. Eciiu B mportecce M urpsl Bo3-
HHUKaeT Heckonbko YOB 95, To mo nmpaBo#t rpanuiibl nosBisiercs moxoca 99 npokpytku. [o-
aoca 99 npokpytka YOB 95 cocrout u3 cneayrommx yacteit. [To kpasM HaXoagTcs KHOIKA
100, 101 ¢ uzoOpaxkeHueM CTpeNoK, KOTOphIe CIyXat Juis HeOobinoro nepemenienus YOB
95. Ecim HaxkaTh Ha Takyio KHONKy, T0 YOB 95 mepeMecTuTCs B HallpaBJICHHH, YKa3aHHOM
cTpenkoil. Mexny crpenkamu pacronoxkena knasuma 102, kotopas MOXeT ObITh OoJblie
i mesblie. [Io pasmepy BeicoTh! KinaBuiu 102 moxHO onenuts yucino YOB 95. Pacnono-
enue xnaBuid 102 mo amuHe noa0ckl 99 NPOoKPYTKH MOKA3hIBAET OTHOCUTENHEHOE MOJIOXKE-
Hue YOB 95 BHyTpHu pabouero mpoctpancrsa 89. Tak, ecnu knapuima 102 pacnosoxeHa
BIIOTHYIO K BEPXHEH I'paHMIC MOJIOCH 99 HPOKpYTKH, TO 3TO O3HAYaeT, YTO Y4acTHUK 6
npocmarpuBaeT YOB 95 ¢ Homepom Q = 1. Temepp paccMoTpuM rpaduyecKie 3JIeMEHTHI
II0JIb30BATENILCKOrO UHTepdeiica, koTopsle ocpeacTsoM I1Y ¢opmupytorcs Ha nanemu 88
nocie noaxmoyenus MY 8 k komnerorepy. Itu rpadpuyeckue 31€MEHTHI SBISIFOTCS KOMaHI-
HBIMH KHOIIKaMH, Kotopeie nocpeactBoM I1VY cessans! ¢ [IKC 28 u npeanasnauens! A mne-
penadu OCHOBHBIX M AonoiaHuTeNbHBIX AaHHBIX B [IK 16 u B OL] 10. ITpu 3ToM KOMaHHAs
kHomnka 103 npennasnaueHa nis nepemaun B LK 16, riaBHpIM 00pa3oM, JOHOTHUTEIBHBIX
nanHbelx. Komananas kxonka 104 npexnaznaveHa ans nepenaud B Ol 10 ocHOBHBIX naH-
HBIX. Bee 2TH mepenaun MOTyT COmpOBOXKIAATHCS TAKXKE M MEPECHUIKOM pa3InYHBIX BCIIOMO-
ratelbHBIX JaHHBIX, Takux Kak k, M u np. Knonka 105 npenna3zzadena nis Beibopa anpeca
LIK 16, mo xoTopoMy HOJKHA OCYIIECTBIIATHCS YKa3aHHas nepenava, a kHonka 106 - ams
BeIOOpa anpeca KOU 15. Bribop agpeca ocymuecTBiseTcs IOCPEACTBOM MbIIH 67 U ykasa-
Tens 81 M3 HECKOJIBKHX aIpecoB, KOTOPhIE OTKPHIBAIOTCS B OJI€ CIIHCKA aqpecoB IOCIE Ha-
xarus Ha kHonKy 105 wmm kuonky 106. Eciu KC 12, OK 13, KITU 16, KBIT 20 u KI1J 14
BXOIAT B cocTaB ceTH MHTepHeT, To B kauecTBe aapecoB LK 16 u KOU 15 nomkHb! Henonb-
30BaTbes ux IP-agpeca. Ilocinemane MoryT BeIpakaThesi B BUJE 32-OWTHOTO YMCIIA, HCIIOJb-
3yemoro s uaeHtuduxanuu [IK 16 1 KOU 15 B cern MHTepHET. B 3akmoueHne onucanus
HOJIB30BATENLCKOro HHTEpdelica MOXXHO OTMETUTDh, YTO B JPYTUX BapHaHTaxX €ro HCIOJIHE-
Hust Kaxneii 1Y 8 MoxeT uMmeTh coOCTBEHHOE OKHO 83, mMeloliee TOJIBKO OJIHO MoJie, Ha-

npuMep nosie 93, npemrHasHAYEHHOE NI MHIUIMPOBaHHs cepuitHoro Homepa MY 8. Ilpm
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DOAKTIOYEHHH Heckoubkux MUY 8 (v >1) pacnonoxkeHne HECKOJIBKHX OKOH 83 MoeT OBITh
OCYIIECTBJICHO IO JUArOHAJIBHOM CXeMe (KacKagHOe pacloiokKeHHe OKOH), KOTopas MO3BO-
JS€T YBUIETh CTPOKY 84 3arosoBka Kaxjoro okxa 83. B 3Tom ciiydae BBIOOp HIPOBOrO ycCT-
poicTBa 8, B KOTOpOoe HEOOXOAUMO MPOU3BECTH 3amuch uHpopmanuu I; (M, k) Moxer 6bITh
OCYIIECTBJICH, HAIPUMED, TYTEM HaBeIeHHUs ykazaTens 81 Ha moOyro BUIUMYIO 00JIacTh CO-
OTBETCTBYIOILETO HEAKTUBHOTO OKHA U HAXKaTHs KHOIIKH MBIIIH 67,

Pa6ota cucteMsl 11 IPOBECHHUS HHTEPAKTUBHBIX HIP OCYIIECTBISETCS B COOTBETCTBUH
CO CXE€MaMH aIrOpUTMOB, NIPEACTABIECHHBIX Ha ¢ur.12, ¢ur.13, ¢ur.14 u ¢ur.15. Ux npak-
THYECKasd pealu3alds MPOU3BOIAMTICA IMOCPEACTBOM CIEIHATLHOTO W CTaHJApPTHOTO Mpo-
rpaMMHOro obecnedeHus, Noj ynpasieHineM KoToporo patdoraror CBT 9, a takxe BY 7 u
MY 8. CranpapTHOe mporpaMMHOe oOecreveHue JO/DKHO BKIIIOYATh B ce0s, B YaCTHOCTH,
npoTokon oomena Mexay bBY 7 u UV 8, t.e. Brmouars HaGop GOpMaIM30BaHHBIX MPABHIL,
npouenyp u cnenudukanuii, onpenenstomux Gopmar u cnoco6 oOMeHa JaHHBIMHA MEXIY
BY 7 u NV 8. B nporiecce peanuszanuy npeiacTaBleHHBIX anroputMos BMII 23 u MIT 34
JOJDKHBI POPMUPOBATH MHKPOKOMAH/IBL, YIIPABIISIONIME, B YACTHOCTH, TAKUMHU JIEMEHTAMHE
kak YB 25, VII 26, nucnneii 29, namsarts 36, BOOJ 39, BOJ 40, AOJT 30 u YBB 32. 3aech
CJIEIye€T OTMETHUTD, YTO IPEACTABICHHBIE HA OTMEYEHHBIX PUCYHKAX aJTOPUTMBI, HMEIOIHE
oTHOIIEeHKE TONBKO kK 1Y 8, MoryT ObiTh peanmu3oBansl Tonbko B MII 34 ¢ momoripio ycra-
HOBJICHHO# IporpamMMbl. OZJHaKO HEIOCTATKOM TaKOTO PELICHUS SBISCTCS HCKIFOUCHHUE BO3-
MOXHOCTH Hcnonb3oBanusd BMecto MII 34 Hepnoporoit cnenuanu3upoBaHHON MUKPOCXEMBI.

Ha ¢ur.12 noka3an anropuT™ co3/IaHHs BEIUYMH MapaMeTpPoB, HEOOXOAUMBIX I pacyé-
Ta BpeMeHH i-oif 3anuci [; (M, k). K 0CHOBHBIM M3 HUX OTHOCSTCS JAOMOJHUTEILHBIE JaHHBIE,
BKITIOUAIOIINE TEKyIIHe BpeMeHHble naHHbie N (j, k) TaiiMepa 37 B COOTBETCTBYIOIIME HM
ciy4aiinbele uncna R(j, k). Bemonuenue neiictsust 107 BKitoyaeT B ceOsl MOAKIIOUEHHE V-TO
Y 8 x gq-my BY 7, a Take BBIIOJHEHHE MPOrpaMMbI YIpPABJICHHS, OAWH U3 Pe3yJIbTaTOB
KOTOPOTO ABJISETCS NOsABICHUE Ha auciiee 29 rpaduueckux kHomok 103, 105. [Tocne Haxa-
THs Ha kHonky 105 u BeIGopa agpeca IIK 16 mpousBomsaT j-oe Haxkatue Ha KHomky 103,
BCIEACTBHE 4ero Ha BeIxoge BMII 23 mossnsercs xomaHaa, O KOTOPOH MOCPEACTBOM
BOJ 40 popmupyrores (neticteue 108) momosiHATENBHEBIE JaHHbBIE B BHJIE CBI3aHHBIX MEX-
Iy coboif TEeKYIMX BPeMEHHBIX JAaHHBIX N:(j, k) u ciyqaitHoro umucna R(j, k). Buaxo, urto
6noku bPO/] 39, BO®/I/] 40 BRMONHAIOT QYHKIHIO 0OpaGOTKH OCHOBHBIX H JOIOJHUTEIH-
HBIX JaHHBIX HEIOCPEACTBEHHO B camMmoM UV 8§, a HMEHHO MX IpyNNnUpOBKHU IO 3aJAHHOMY
NIPU3HAKY, YTO AAET BO3MOXXHOCTh aBTOMAaTH3alMU paboThl ¢ HUMH Beelt cucteMbl. K ocHOB-

HBIM IIPpU3HAKaM I'pyIIIAPOBKHU 34CCHh OTHOCHTCS HOMCD I'PYNIIBLI AONMOJHHUTCIIBHBIX NTaHHBIX U
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HOPSJIOK CIICJIOBAHUS 3JIEMEHTOB JAHHBIX BHYTPH TPyNObL. DTO ke OTHOCHTCS H K TpYIIIe
OCHOBHBIX JaHHBIX. 37IECh M Jajiee MOJ TEPMHHOM '"rpymniia" MOHHMAETCS €ro CleAyromee
3HAUYEHHE - COBOKYIHOCTH 4ero-mubo, HalpuMmep, 3JIEMEHTOB B BUJE CBA3AHHBIX MEXIY CO-
Oo#i (IO TeM WM WHBIM NIPA3HAKaM, KPUTEPHSM HIH OOCTOSTENBCTBAM) TEKYIIMX BPEMEH-
HbIX naHHbIX N (j, k) 1 cinyvaiaeix yucen R(j, k). MoxHO Taxke OTMETHTB, YTO IPYIIILY 3Je-
MEHTOB BO3MOXHO IIPEJCTaBUTh W B BHJe MHOXectBa W={b', b% ..., b*}, cocrosmero u3
OIIPe/IENEHHOTO YHCHA eMeHToB b*. B faibHeieM OUCAHNH C LEeITBI0 ynobcTBa ero pac-
CMOTPEHHS TPYINTY JONOJHUTENIBHBIX JaHHBIX OyaeM obo3Hauars OykBoi D (j, k), rpynmy
OCHOBHBIX JIaHHBIX - OyKBOH Z(j, k), rpynny uncieHHbIX 3HaYeHui - 6yksoit W(j, k), a are-
MEHTBI BHYTPH I'pynn OyaeM pa3ienars 3anaTeiMi. HoMmep Tpymnel IprCBanBaeTCs OCPEI-
cteom MII 34, a mopsimox CIIE/IOBAHMUS HIEMEHTOB MOYKET OMpeNENAThCS MOCIEIOBATENHLHO-
CThIO MOCTYIIJICHUH CUTHAJIOB Ha YIIpaBJIsIoNIMe BXOAs! Kiodeit 47, 48, 49 (bur.6) unm kiro-
yert 56, 57 (¢ur.7). Bo3mokeH TakxKe H APYroi ajrOpuT™M IPUCBAMBAHUS IOPSAKA CIIEeI0Ba-
HHS 3]IEMEHTOB BHYTPH I'pyNIbl. Bce rpynmnsl OCHOBHBIX M JIOTIOJIHUTENBHBIX JJAHHBIX Xpa-
HATCS B maMATH 36. @opmupoBanue cnydaitHoro gmucia R(j, k) ocymecTpisgercs nocpenct-
BoM I'CY 38 nim nocpeicTBOM COOTBETCTBYIOIIEH MOANPOrPaMMBI, BXOASIIEH B IPOrpamMMmy,
oJ ynpasieHneM kotopoi pabortator MII 34. BaxHo oTMeTHTB, UTO OpMHpPOBAHHE CITY-
4aiHOro YMClIa He MOXET ObITh OCYIECTBICHO uepe3 Y BB 32, Hampumep, Hemocpe AICTBEHHO
y4acTHUKOM 6. DopMHpOBaHME CIy4ailHOrO YHCIia MPOMCXOJUT aBTOMATHUECKH HEIOCPE-
cTBeHHO B camoM MY 8 mocne j - ro naxarus Ha xkaonky 103. Jlanee nocpeacTBoM aeicTBUs
109 npousBoauTcs BeIGOp 3eMeHTOB, BXxonamux B rpynny D (§, k) = {N;(j, k), R(j, k)} mo-
IIOJIHATEIBHBIX JaHHBIX U UX nepepada no KIIJ 14 B LIK 16. Ilocne yero mpousBoautcs
dukcanus texymero Bpemenu Ty (j, k), npucyrcryromero Ha Beixoae JITB 17 B MoMeHT 110-
aBiieHuss Ha Bxone LK 16 omnoro mnm aByx BHIOpaHHBIX 3j7eMeHTOB (neiictBue 110) us
rpynnsl D (j, k). Crnenyer otMeTuts, uto B mpoliecce BeIIONHEHHs aeiictsust 109 Moxer me-
penaBaTbes WM TOJBKO ciaydaiiHoe uucno R(j, k) wmm nmapa wucen R(j, k), k, 1.e. dukcanus
TeKy1ero BpeMenHu T (j, k) moxxet nmpousBoauThes npu noseieHuy Ha Bxone 11K 16 Tonpko
oaHoro ciaydaiHoro unucna R(j, k). 310 o0bSICHAETCS OMHOBPEMEHHOCTRIO (C 3alaHHON Bpe-
MEHHO TOYHOCTBIO) co3nanus B Y 8 anementoB N (j, k), R(j, k), BXoasmux B rpynmy no-
IOJIHATEIBHBIX AaHHbIX. J{ns nepenauu B LK 16 mo KIIJ 14 nqononHUTENbHBIX TaHHBIX IPO-
HM3BOAMTCS X CUUTHIBAHUE U3 HTPOBOTO ycTpolicTBa B BY 7. M0XHO OTMETHTH, 4UTO BpeMS 1T
(t> 0) cuutsiBarms B BY 7 u3 1Y 8 nOMOMHUTENBHBIX JAHHBIX JODKHO OBITH 3HAYHTEIHHO
MeHbIIIe 3aJaHHold TouHOCTH € (¢ > () pacuéra BpeMeHM 3amucH HH(pOpManuy, T.e. T << €.

Hanpumep, ecnu 3aanHas TOYHOCTH pacuéTa BpeMeHH 3anucd uHpopmanuu paBHa 0,5 cek
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(=0,5 cex), To 1= 0,05 cek. JlanpHeitmas paboTta alropuT™Ma CBA3aHa ¢ BHIIOIHEHHEM Jek-
creus 111, opmupyromero ¢ momomurpio COBJ] 22 rpymmny YMcIeHHBIX 3HAYEHHH U ACHCT-
Bud 112 1o ux otnpaske B bJl, Haxonsmeiica B IIK 16. Pa6ora COBJ] 22 3akiouaercs B 00-
paboTke maHHBIX mocne ux nocrymienus B 1IK 16. [IpuuéM 06paboTka JaHHBIX MOXET 3a-
KIIOYaThCs B MX IPYNIIHPOBKE MO 33JaHHBIM IPHU3HAKaM, YTO JMAET BO3MOXHOCTH MCIIOJIB30-
BaTh M XPaHUTh CO3JaHHble Ipynmsl B 0a3e qanHbx LIK 16. K oCHOBHBIM mpH3HaKaMm rpym-
OHPOBKH 31€Ch OTHOCITCS HOMEp TPYNIBl YUCIIEHHBIX 3HAYCHHH W TOPANOK CleAOBaHUS
3JIEMEHTOB BHYTpH rpynnsl. Homep rpymnms npucBauBaetcs nocpeacrsom COBJI 22. B stom
e CPEJCTBE ONpeNeIsIeTCs MOPSJOK CIEIOBAHUS DIIEMEHTOB BHYTpH rpymisl. C melbio yc-
KOpeHHs QYHKITMOHMPOBaHHS cUcTeMbl B cpenicTBe CDBJ] 22 MoxeT GBITH MPUCBOEH KaXk-
JIO# Ipymme COOTBETCTBYIOmMMHA nuaekc. Kak yxe Obuto otMedeno, rpymmsl W(j, k) uncnex-
HBIX 3HAUEHHH MOTYT OBITH CO3[aHBI C Pa3HBIM YHCIIOM 3jeMeHTOB. Hampumep, ecnu npu
BBIMTOJTHEHMH JiecTBHA 109 Obuto nepenaHo Tonpko ciydaitHoe uucio R(j, k), To rpymma
W(, k) = {T; (j, k), R(j, k), k} uncnennpix 3Hauenuii Oyger COCTOSTH U3 TPEX DIIEMEHTOB.
Ecnmn 6bo nmepepano ciywaitnoe wmciio R(j, k) u N¢(j, k), To rpymna W(j, k) = {T; (j, k),
N¢(, k), R(j, k), k} uncnenHbIX 3HaueHuit GyAeT COCTOATD M3 YETHIPEX 31eMeHTOB. HO B I110-
OoM citydae B TPYINIly YHCJICHHBIX 3HaYeHUM OyneT BXOAUTh Tekylee Bpems T (j, k) cuuThI-
Banus. [Ipy HanW4YKMK HECKONBKMX UIPOBHIX yCTpoucTB naeitctus 107, 108, 109, 110, 111,
112 ocymectBastores ¢ kaxasmm u3 Hux. [Ipu nocnenyromei ("JIa" B ycnmosuu 113) (j+1)-oit
nepenave JIONOMHUTENbHBIX NaHHBIX (AeiictBue 114) mpousBoautcs GOpPMHPOBAHHE U OT-
npaBka B 6a3y maHHbIX HOBO# rpynnet W(j+1, k) = {T;(j+1, k), R(+1, k), N (j+1, k), k} umc-
JIEHHBIX 3HaUYEHUH. B MpoTHBHOM cityyae BeOIHsETCS AciHCTBHE 115 MO OTKIIOYEHHUIO V-TO
MY 8 ot q-ro BY 7, neiicrue 116 (¢pur.13) no noaxmodenuro v-ro 1Y 8 x (q+d)-my BY 7 u
aeiicteue 117 mo 3amycky mporpaMMbl yrpaBieHHA. MOXHO OTMETHTB, YTO €CJIM B Ka4eCTBe
COBJ 22 ucnons3yercs pensunonnas CYB]] tuna MySQL, To 6a3a naHHsIX GyaeT odopM-
NeHa B BUJE TaOJNHUIbl, KaXaas CTPOKa KOTOPOH MOBTOPSIET COCTAB COOTBETCTBYIOMIEH IpyII-
Bl YMCIICHHBIX 3HadeHui. JledictBue 118 ommchiBaeT dhopMupoBanue nocpeactsoM YB 25
uadopmanuu I; (M, k). @opmupoanme nocnendein npoussoaurcs B [P 97, mpuuém mocne
HaxxaTHst Ha KHONIKY 90 3anucu (nefictue 119), BHayasie MpoU3BOAUTCA Nepechuika U3 bY 7
B Y 8 cdopmuporannoit wrpopmamuu I; (M, k), a 3areM eé 3anmomuuaHue (nedicTBHe
120) B cocrase rpynnst Z (j, k) = {N(i, k), I; (M, k)} 0CHOBHBIX JaHHBIX, BKJIOYAOIIEH Bpe-
MeHHble mannbie N(i, k) Taiimepa 1 madopmammio I; (M, k), mocrynusuryio uepes YBB 32.
[HoaroroBka rpynmnbl OCHOBHBIX NaHHBIX (neiicteue 120) npoussoautcs B BOO/ 39 nmocne

NOSIBJICHHSI COOTBETCTBYIOIIMX CUTHAJIOB Ha YIpPaBJISIOMMX BXojax Kimtoueit 56, 57. B pe-
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3yJNbTaTe KUK OTKPHIBAIOTCS U B Oy(QepHBIil perucTp 55 3anMchIBalOTCSl OCHOBHBIEC JaHHBIE
N(i, k), I; (M, k), cHumaembie cooTBeTCTBEHHO ¢ TaiiMepa 37 u YBB 32. [1pu 3ToM cepruiiHbIf
HoMmep k moctynaet u3 I3V 35 no paspsiaHoif muHe 62. B pyroM BapuaHTe OCHOBHBIE JaH-
HBIE MOTYT COXPaHATHCA B MaMATH 36 Imociie HOCTYNICHHUS Ha €€ BXOJ] 4epe3 BBIXOAHYIO K-
Hy 63 u MII 34. CoxpaHsSThCS OCHOBHBIE JIaHHBIE MOTYT MO/l COOTBETCTBYIOUTUM UHCJIOBBIM
MHACKCOM. A TNpPaKTHYECKU IMOJA I3THM HHIAEKCOM MOTYT COXpaHSTHCS BPEMECHHBIE JAaHHBIE
taiimepa 37, chopMmupoBanHas HHPOpMAIHS, a TaKXe YA 1, k, KOTOpble IPU WX JaJIbHEH-
IIIEM CUUTBHIBAHHH CTPYKTYpu3HpytoTcs BHyTpu MII 34 B rpynmy Z (j, k) OCHOBHBIX JaHHBIX.
JansHeimee QyHKIIMOHUPOBAaHUE CHCTEMBI 3aBUCHT OT JKEJIAaHHS YUYACTHHKA 6 IIPOJOIDKHUTH
cBo€ yuacTre B M uHTepakTuBHOI urpe. E€ mponomxenue ("/1a" B ycnosuu 121) moxer 3a-
KJIFOYaThesd WM B opMHpOBaHMH HOBO# (i+1) 3amumcu (mefictBue 122), a 3HaYWT U HOBBIX
ocHOBHBIX AaHHBIX N(it+1, k), Li+; (M, k), wiu B 3amucu uadopmanuu ("Jla" B ycnosuu 123) B
qapyroit (v+1)-siit 1Y 8 (neiicteue 124). Ecnu nocne i-oit 3anmcu urpa npekpainaercs, a
(q+d) Gnox ynpaenenust He uMmeeT cpenacts i nepenaud B CBT 9 u3 cooTBeTcTBYIOIIETO
WY 8 madopmanmu, To ocyiiecTBiasercs aeictpue 125 mo otkmoueHuto droro UY 8 ot
(q+d)-ro BY 7. B sToM cirydae manmpHe#mas paboTa CHCTEMBI OCYHIECTBIISETCS MOCIE BbI-
noyiHeHus feicteus 126 (dur.14) no nogximoyenuto NY 8 k (q+s)-my BY u 110 BeIOIHEHHIO
IPOrpaMMBbl YIPaBJIECHHS, CBI3aHHOMY, B YaCTHOCTH, ¢ opmupoBanreM KHomok 104 u 106.
JlanpHelmas paboTa IporpaMMbl YIIPaBJieHHs OHMCHIBAETCS NeHCTBUEM 127, CBA3aHHBIM C
BeIOOpoM aapeca KOU 15 mocie naxarus Ha kHOonKy 106. Ilocne BhIMOJNHEHUS NEHCTBHA
128, cBg3anHOrO ¢ HaxkaTHeM Ha kHonky 104, nmpousBoautcs nepenada u3 UV 8§ u 3anomu-
Hanue 8 KOU 15, Bo-niepBbIX, 0OCHOBHBIX JaHHBIX N(i, k), I; (M, k) #, BO-BTOpBIX, IONOJIHU-
TenbHBIX JaHHBIX N¢(j, k), R(j, k). HeiictBue 128 MoxeT ObITh BBHIIOJHEHO UM Cpa3y Uis
BCEX NOAKIMIOYEHHBIX K 010Ky ympasieHus Y 8, unm ToNbko [Uis TeX, KOTOpble ObUIM BBI-
OpaHbl Y9aCTHUKOM 6 IyTéEM HaXaThs yKa3aTelleM MBIIIH Ha COOTBETCTBYIOMIee noje 93, 94.
ITocne sToro B coorBercTBHH ¢ AciictBueM 129 mpowuspoautcs Beibop B OLl 10 neobxonu-
MBIX JOMOJIHUTEIbHBIX JaHHBIX U UX niepenada B [IK 16. Ilpuu&M BeIOMpArOT Takyro rpymniy
D (j, k) JOIONHUTENBHBIX JAHHBIX, B KOTOPOH TeKyinue BpeMeHHbIe aanubie N; (j, k) 6yayT
KCIIOJIH30BaHbBI JJIs pacuéra BpeMeHu 3anucd uHpopmarmn I; (M, k). OCHOBHBIM KpUTEpUEM
TAKOro BBIOOpa SBJsETCS TpeOoBaHHE MUHUMATBHON pazHuUIE! Mexay N (j, k) u coorBercT-
ByIoIIUM 3HaueHueM N(i, k), Bxoasiem B rpynny Z (j, k) ocHOBHBIX naHHBIX. HeoOxoaumMo
TaKXX€ OTMETHUTb, UTO IOCPEACTBOM BBIOIHEHUS 3TOr0 TpPeOOBaHUS NOCTHIACTCS TaKKE
MaKCHMaJlbHas TOYHOCTh pacuéra BpeMeHu. [locie 3toro B panee copmupoBaHHOH BJ]

ocymecTtiasercs (neiicteue 130) mo noucky takoit rpymmsl W(j, k) YHCIIeHHBIX 3HaYCHHH, B
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KOTOPO# IPHCYTCTBYIOT OAMH HJIH HECKOJIbEO 3IeMeHTOB, nonydenusie [{K 16 u3 OI1 10 o
KaHaiy cBsi3u 12. Ilociie 4ero ocymecTBISeTCs CYNTHIBAHME U3 ITOM TPYIIILI TEKYIIETO Bpe-
menu T (j, k) u ero nepenaya o6parso no kanany cessu 12 B OL] 10. Ecau UBJ] yacToT Ha-
xoautces B LIK 16, To BMecte ¢ Tekymum Bpemenem B OL 10 as kaxaoro UV 8 MoxxeT 6BITH
nepenana u 4acrora f(k) ero raitmepa 37. ITouck rpynmnst W(j, k) B 6a3e maHHBIX OCYyIIECTB-
JIAETCA € NOMOIBIO GHIIBTPOB H 3apoca, noxydeHroro u3 Ol 10. ®uibTp IpocTo CKphIBAET
B b/l 3anucu, He yIOBIETBOPSIOMINE YCIOBUAM MOUCKA. Y CIIOBHS MOMCKA FPYIIILI CO3AA0TCSA
C HUCIIOJIb30BaHUEM OIIEPATOPOB CpaBHEHHUA. J[1s1 YMCIOBBIX NaHHBIX, KAK B HAIllEM ClydYae,
HCTIONB3YIOTCS TaKMe ONEpalliy CPaBHEHHS, KaK paBHO, O0Jiblle, MEHbIIE, OOJIbIIe WIH pPaB-
HO U T.I. B npomecce noucka CpaBHUBAIOTCS JaHHBIE, XpaHAMIKECS B IPYINAX, C IOIyYeH-
oMy 13 OL] 10 mo kanany cBsi3u 12. B pesynsrate Oyner oToOpaHa TOJNBEKO Ta Fpynna, Ko-
TOpast CONEPHKHUT YHUCIIOBBIE TaHHBIE, YIOBICTBOPSIOIIUE YCIOBHIO IIOUCKA.

HanpHeimas paboTta cHCTEMBI cBs3aHa ¢ pacuéToM BpeMmenr T(i, k) 3anmcu I; (M, k), xo-
TOpHIi B cOOTBETCTBUM ¢ AeiictBueM 131 ocymecteasercs B O] 10 mo cneayromeit popmy-
ne: T(A, k) = Ty (G, k) + [1 / £(k)] x [N(, k) — N¢(, k)]. Dta popmyna npuBeeHa TaKxe B Ia-
teHTe CIIIA Ne 7037193. 3nech MOXKHO OTMETHTB, YTO IIPU HEOOXOAMMOCTH 3TOT PacyéT, a
TaKoKe Aeictere 132 MoryT 6bITh ocymecTBiieHb! Toabko B IIK 16. B 3toMm ciayuae Beixox 32
61oka 40 GopMupoBaHHS TONOTHUTENBHBIX JAHHBIX OYJET CBA3aH CO CPeACTBAMH 9 BEIUMC-
JUTEIIBHOM TEXHUKM TOJIBKO Yepe3 KaHall 14 mepenaun qaHHBIX. B 9TOM BapuaHTe BEINOJIHE-
Hus cucTeMbl Bee "e" OL 10 6ynyt HecTH GYHKUHH TONBKO HHOOPMAIMOHHBIX HCTOYHHKOB,
OTMEYAIOUINX, HAIIPUMED, Ha COOTBETCTBYIOIUX BeO-caiiTax MpU3EpOB HHTEPAKTHBHBIX UTP.
Bemonnenne neiictust 132, cs3anHoro ¢ o6pa6otkoii nepeaannoii 8 OL] 10 uadopmanun
C y4€TOM BpEMEHH €€ 3aNUCH, IPOU3BOAUTC nocie noctyienns B Ol 10 uctunHo# UH-
dopmanuu I(M), a taroke Bpemenu T [I(M)] e€ nmossnenus. Ilepenaya B OL] 10 ncTuHHOM
uHpopmanuu (M) ocymectisiercss u3 UMU 1 no KITH 18. Ipu stom 3mauenue T [I(M)]
MOeT OBITh 3adukcupoBano kak B UUU 1, tak u Henocpeactsenno B O] 10. Pesynsrar M
HHTCPAKTHBHOM MIDHI I1OCIIE BBIIOIHEHUS JeicTBus 132 MOXET OBITh pa3MelEH, HapuMeD,
Ha web-cTpaHHMIle, XpaHsIeics Ha web-cepBepe, KOTOpEIi MoxeT 6bITh cBs3an ¢ OL] 10 mo-
cpeactBom cetH MurepHer. B mpoctelimmeMm cimydae ykasanHas o0OpaboTka HHGOpMAIHH
I(M, k) cBoauTCs K €€ CpaBHEHHIO C 3apaHee 3aJaHHON CTENEHBIO COBNAJCHHS TONBKO C TOM
uctuHHOH nMHbopManueil I(M), kotopas Gruia 3adukcuposana B UMY 1 nocine 3anucu uH-
¢opmaniu B namsars 36, 1.e. T(i, k) < T [I;(M)], rme T [, (M)] - Bpemst pukcaruu g-ro nei-
CTBHSA, BXOJIINETO B HCTHHHYIO MH(OPMALHIO, COCTOSIIYIO U3 g AelcTuii. 3geck Homep "i"

3allHCU OTHOCHTCA K 3amnMchiBaeMoil B MUY 8 muHpopmaruu, npornozupyroieit g neiictaue.
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HanbHelimas paboTa CHCTEMBI cBs3aHa ¢ uaeHTUuKamuei UY 8, a Takke ¢ uaeHTH(OHKALIH-
el 3anucanHol B Hero mHGopMmaimu I(M, k), ocyiecTBiasieMoil ¢ IENBIO IMONYYEHHS WITH
HNOATBEPXK/ICHUS YYACTHUKOM 6 CBOEro BhIMIpHINIa B M urpe. OTMETHM, YTO HAEHTHHHKAIHU-
€ Ha3pIBACTCA PAClO3HaBaHHE HEKOTOpOro o0bekTa, B yacTHOcTH MY 8 u Xpansammxcs B
HEM HAHHBIX, [I0 MX XapaKTEpHBIM NIPU3HAKAM WK WACHTU(PUKAIMOHHBIM JaHHBEIM. OJHA H3
UJICA OMMCBHIBAEMOIO B JIAaHHOM H300pPETEHHH CIOCO0a MASHTH(UKAMH 3aKJII0YaeTcsa B He-
BO3MOXHOCTH SMYIISUMH CIIy4aWHBIX YHCENl IOCPEICTBOM IPYTHX BBIYMCIHTEIBHBIX
CPEACTB. DTO OOBACHAETCSA TEM, UTO JUIS IIOATBEPIXKICHHS BHIMTPHIIA HEOOXOIUMO IIPEACTa-
BuTh B [IM 19 nenocpencreenno camo MY 8. Ho mockonbKy 0HO SBISETCS HEBCKPHIBAEMBIM,
a GopMHpOBaHHE CITYYaHOTO YHCIIA IPOM3BOAUTCSA aBTOMATHYECKH, TO B CIIyYae SMYJISIHMA
TEKyIIMX BpeMeHHbIX Janubix N; (j, k), mocpencteom KOTOPBIX MPOU3BOIAUTCS PacuET BpeMe-
HH 3alKuCH MHQOPMAIMH, HEBO3MOXHO CIMYJIMPOBATH (CHOPMHPOBATH) CIIy4allHOE YHCIIO
R(j, k) Takum o6pa3oM, Ipu KOTOPOM OHO GYHET COBNAAATh CO CIyYalHBIM YHCIOM, cop-
mupoBadHbIM I'CU 38 1 3anmucaHHBIM OJTHOBPEMEHHO C BHINIEYKA3aHHBIM 3HAYEHHEM TEKY-
IMUX BPEMEHHBIX JAHHBIX. 31€Ch MOXHO OTMETHTb, UTO IpU KaXJIOM HOBOM CHHTBHIBAHUU
TEKYIMX BPEMEHHBIX NAaHHBIX GymeT chOpMHUPOBAHO H HOBOE ciydaitHoe umcio. [Ipu aTom
nepenada B IIMAY 11 3TuX HOBBIX JOTIONHHUTENBHBIX JAHHBIX C 3aJEPXKKON MO BPEMEHH
HOPUBOJMT K YXYAIIEHHIO PE3YIbTATOB UIPhl U3-3a YBEIMUYEHHS PACCUATAHHOTO BPEMEHH 3a-
nucH uHGopManuu. 31ech MOKHO OTMETHTB, YTO KpoMe ciydaiiHoro umcna R(j, k) B xaue-
CTB€ MJACHTH(HKALMOHHBIX JAHHBIX MOXHO WCIIOJB30BaTh H JAPYTHE IAHHBIE, HALIPHUMED,
NG, k), N@G, k), I(M, k). Boibop uaeHTHPHKAIMOHHEIX JaHHBIX ONMUCHIBACTCH ACHCTBHEM
133, a ux nepenava B KU 21 - peiicteuem 134. Cama uaentrukanus nposogurcs B 111 19
IyTEM CpaBHEHHS B HEM UACHTU(HUKAIMOHHBIX AaHHBIX, monydeHHbix B KM 21 mo KBIT 20 u
CUHTAHHBIX HEMOCPEACTBEHHO M3 naMsATH MY § npu ero HEMOCPEICTBEHHOM TIOIKIIIOUEHHH K
KH 21. Tenepp paccMorpum anroputm paGotsl CB 53 (opMHpoBaHHS IONOIHUTENLHBIX
JaHHBIX ¢ OJAMHAKOBBIMH Cly4yaiHbIMH uuciamu. Llens BBoga B Y 8 cpencrtBa 53 Gnoku-
POBKH COCTOHUT B yBEIMYECHHH OBICTPOACHCTBHA U HANEKHOCTH CHCTEMBI 3a CUET HCKJIFOYE-
Hus aeictBrd 109, casanHoro ¢ nepenaveii B IIK 16 Bcex mononHHATENBHBIX AaHHBIX. [IpH
Hanuuuy Cb 53 B IIK 16 nepenaérces coxpaiénHoe YMCIIO 3IEMEHTOB, BXOIAIMX B IPYIIITY
D(j, k), a nMeHHO TONBKO CiydaifHoe umcio U cepuitibiii Homep k. Kpome Toro, camo ciy-
YaWHOE YMCIIO MOXKET UMETh HEOONBINYIO JUTUHY, YTO TIO3BOJISET YBEIMYUTL OOBEM MaMSITH,
IpeJHa3HAYCHHBIN IS 3alIMCH OCHOBHBIX JAHHBIX. Tak Kak Npu BhINONHeHHH AeticTBHs 108
6e3 Cb 53 cymecTtByeT BeposTHOCTH popmupoBanus rpymm D (j, K) JOmOIHATENBHBIX TaH-

HBIX C OJMHAKOBBIMHU CllydaiiHbIMU yucnamMH R(j, k), Bemonsenue aeiicrus 111 nmo ¢opmu-



10

15

20

25

30

WO 2021/242130 PCT/RU2020/000247
23

poanuio rpynnbl W(j, k) uncieHHsIX 3HaueHuil 6e3 TEKyIIHK BpeMeHHbIX AaHHbIX Ni(j, k)
HE MPENCTABIIAETCS BO3MOKHBIM. JDTO OOBACHAETCSA TEM, UTO OCymecTBIIeHHe neiicTBus 130
1o nmoucky rpymnmsl W(j, k) ducieHHBIX 3HaYSHHH MOXET COMPOBOKAATHCS OIIMOKOM, CBSI-
3aHHOM ¢ BO3MOXHOCTBIO HaXxoxJeHHs B BbJ] Takoil rpynmbl, B KOTOpO# TeKyiiuee BpeMs
T:(j, k) cuuThIBaHUS HE CBA3aHO ¢ POPMHEPOBAHHEM TEKYIIMX BPeMeHHBIX JaHHBX N (j, k),
BbIOpaHHbIX B OI] 10 mpu BemonneHun aeiicteus 129. Jlpyrumu cioBamu u3 oguoro Y 8 B
OL1 10 mornu OBITH IepenaHsbl JBE TPYMIbI JOTNONTHUTENBHBIX JaHHBIX, HMEIOIHE Pa3HbIe
TeKyIKe BPEMEHHbIE JaHHbIE H OXMHAKOBBIE cilydaiiHble yMca. A 3HAYUT U IPU BBINOJIHE-
nuu geiicteus 111 mornu chopmupoBarses ase rpynmsl W(j, k), W(j+m, k) uncieHHBIX 3Ha-
yeHu# (rae m=1, 2, ...), IMerolIye pa3Hbie TEKYIIHe BPEMEHA CUMTHIBAHMS U OJMHAKOBBIE
ciy4darnelie uncia. [locne BeImonHeHus neiictBus 135, CBA3aHHOrO ¢ HAXXATHEM HA KHOIIKY
103, mpou3BomuTcs BbimoNHEeHHe AeiicTBus 136 mo cuutsBanmio ¢ Beixoaa I'CU 38 ciyuaii-
HOI'O YMCJIa CPEACTBOM 53 OJIOKMPOBKH. ITO CUATHIBAHHE OCYIIECTBISIETCS YEpe3 Pa3psIHYyIO
muHy 51 1 coorBercTByIomumii Bxoa MII 34 (¢ur.6). CHrHaI CYMTHIBAHHS CITy4aifHOTO YHC-
na R(j, k) bopmupyercst B MII 34 mocie mosiBienns Ha Beixoge BMII 23 cootBeTcTByroleit
Komanpl, nonazxaromieii Ha Bxoa MII 34 yepez YBB 32. Ilocne cuntsiBanus ("Ja" B ycio-
BuM 137) cirydaflHOro yuciia IPOM3BOJAMTCS €ro MOCIEeIOBaTeIbHOE CpaBHEHHE CO Cilydaii-
HeMH yucnaMd R( — 1, k), RG — 2, k), ..., RG — 1, k), rae J - uncno cnyvaitHeIx uncen, pa-
Hee co3nanubiX B 1Y 8 u xpansmuxcs B ero mamatu. [locnenoBarenbHoe cpaBHEHHE TPOU3-
Bogutcd B Cb 53 mocine nmoctynieHus ciay4aiiHOro yciia Ha ero BXoA. IIpu ycTaHOBIICHHH
paBeHcTBa ("Jla" B ycnoBuu 139) mpou3BOAMTCS NMOBTOPHOE BHINOJIHEHHE AeHCTBUA 136 C
IENBIO CUMTBHIBAHUS HOBOIO ciydaiiHoro umcna. Ilpu oTpuIaTensHOM HCXOJ€ CpaBHEHHS
("Her" B ycnosun 139) B Cb 53 ocymectpnstercs aeiicteue 140 mo GpopMUpOBaHHIO CIIELU-
aJbHOIO CHTHaJIa ¢ HEJNBI0 OTKpBITHA Kimoda 49. B pesynsrate B bOJ] 40 dopmupyrorcs
nononautenbHble qanueie N (j, k), R(j, k), B koTopeix 3HaueHue ciydaitnoro uuciaa R(j, k)
HE COBIIAJAcT HHU € OJHUM 3 ciydaiiHeix yucen R( — 1, k), R(G— 2, k), ..., RG - J, k), xpans-
IIUXCS B HTPOBBIX YCTPOHCTBAX B COCTABE JONMOJHUTEILHBIX TAHHbBIX.

B 3aximrouenue npuBeéM npuMep, HUTIOCTPUPYIOIUH paboTy CHCTEMBI ITyTEM ONMHCAHHS
JNEWCTBUN ydaCTHHMKA 6 MHTEPAaKTUBHOW WTPBI, CBA3aHHOW ¢ QyTOOIOM, B KOTOpOH HEOOXO-
aumo 3anucath B MUY 8 nporuos ncxona mrpadsoro yaapa. Bo BpeMst urpst yuacTHuK 6 Ha-
XOIHUTCA Ha CTAAUOHE PsAIoM C (yTOONHHBIM MOJIEM 5 U HE HMEET BO3MOXXHOCTH MOJIKIIIOYE-
ausg MY 8 x Unteprery. [Ipu onncanuu npumepa OyzieM UCIONB30BaTh €IMHCTBEHHOE (V =1)
NV 8, umerommee cepuitnsiit Homep k = 2847, a Takxe BO3MOXXHOCTh NOAKIIOYCHUS K €/IUH-

ctBeHHOMY (Q =1, =0,d =0) BY 7, BemosnnenHoMy B Bue n300paxEénHoro Ha ¢ur.8 nep-
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coHanbHOro Kommnerorepa. [locneanuit nogxmouén k cetu utepHeT u pabotaeT mox ympas-
nenueM 11V, nons3oBarensckuil uHTEpQEHic KoTopoit mnpencravien Ha ¢ur.10 u ¢ur.11.

Ilpu srom wactoTel TaiiMepoB y Bcex MY 8 omunakosele m cocrtaBisior 10 T'm, T.e.
f(k)=1f(2847)=10Tu. Ilepen nauasom urpel (IO MOCELIEHHS CTAAHOHA) HYTEM B3aHUMO-
nercTBHA ¢ KHOnKo# 105 Opu1 BhIOpaH cnenyromumii [P-agpec IIK 16: 182. 17. 212. 98. Ilo-
CPEICTBOM BTOPOro (j =2) HaxkaTus Ha KHOMNKY 103 y4acTHHK 6 cOpMHPOBaI Ha BBIXOJE
BMII 23 xomaHny, no kotopoit nocpencteom b®JI 40 cozganacek (neiictsue 108) rpymnna
D(2, 2847) = {86400011, 7451289} nomMONHUTENHHBIX NaHHBIX B BHJAE CBI3AHHBIX MEXKIY
co60# TeKymIHX BpeMeHHBIX TaHHBIX N (2, 2847) = 86400011, npucyTCTBYIOMHKX Ha BBIXOJIE
TaiiMepa 37 u ciayuaiiHoro uncna R(2, 2847) = 7451289, kotopoe 6wi10 nepeaano B LK 16.
Ilepenaya ToaBKO CllydaliHOTrO Ynciia ObUIa BHINONHEHA 61aroiaps HAJIMYHIO B HTPOBOM YCT-
poiictBe Cb 53 ¢GopMHpOBaHHUS JOTIONHUTENHHBIX JAHHBIX C OJMHAKOBBIMH CIYYaiHBIMH
yuciaaMu. B MmomeHT nocrymnenus B LIK 16 ciayuaitnoro uncna 7451289 B ero namsitu G110
3a)MKCHPOBAHO M COXPAaHEHO (C TOYHOCTBHIO OJHA CEKYHa) TEKYILEE BPEMS CUMTHIBAHUS
T: (, k) = T (2, 2847) = 6 mapta 11 yac 22 mun 44 cex (aeiictBue 110), IpUCYTCTBYIOIIEE Ha
Beixojie JITB 17. [lanee 6pi1a coznana B COBJ] 22 u otnpasnena B BJ cienyromas rpynmna
YHCICHHBIX 3HaueHui: W(2, 2847) = {T (j, k), R(j, k), k} ={T; (2, 2847), R(2, 2847), 2847}=
= {T¢ (2, 2847), R(2, 2847), 2847} = {6 mapra 11 yac 22 mun 44 cex, 7451289, 2847}.
ITycTs mocne 3THX AeHCTBUI y4aCTHUK 6 MPHUHSIT ydacTHE B MHTEPAaKTUBHOM urpe (M = 47),
COCTOsIIEH M3 OAHOro JAeHcTBUA (g = 1), cBA3aHHOrO ¢ peanu3anueil mrTpadHOro yaapa B
¢GyTOONBPHOM MaTye, IPOXOAAIIEM B MECTE HAXOXKIEHUS yJaCTHHKA 6 Ha GyTOOILHOM CTa-
JMOHE 5, HE MMEIOIIEM TEXHHUYECKHX CPEACTB JUIA MOJKIIIOYECHHS UIPOBBIX YCTPoicTB K MH-
TepHeTty. Ilpudem 11 momydeHUs BBIMIpBINIA HEOOXOMMMO yraaaTh pe3yibTar mTpadHoro
yJapa 10 Havajia €ro MCIIOJIHEHHS, IOCIIE YETro MpeACTaBUTh UrpoBoe ycrpoiicTeo B I1M 19.
Ilpu stom mctunHHas uHbopmaunus 1(47) =1;(47) B Buae pesyiabrara mrpadHOro yaapa
(mTpadHO# ynap 3aKOHYMIICS B3STHEM BOPOT), a Takxke MomeHT Bpemenu T [[1(47)] = 6 map-
ta 12 yac 23 MHH 52 cek Hayana ero UCHOJHEHHS, ObLIM 3aHECEHBI OIIEPaTOPOM MIPHI B Ma-
maTe KOU 15. Hagano mrpadroro yaapa 6bU10 33/1aHO CYACHCKHM CBHCTKOM, pa3pelialinM
€r0 BBIIOJHEHHUE. 3/1eCh MIABHBIM SBJISIETCA TO, YTO HUCXOJ IITpadHOrO yjaapa 0 MOMEHTa
BpeMmeHHu T [I1;(47)] nomxen 6vTh HensBecTeH. [lycTh yyacTHHK mepea mTpadHBIM yIapoM
chopmupoBan (zeficteue 118) mocpencTBom paauokHonku, Haxoasmeiics B [1P 97, undop-
Manmio B Buje "Jla", mocne yero Haxkan Ha KHonky 90, mpou3sBeas TeM caMbiM nepByio (i=1)
3anmuck uHopmarn [; (M, k) =1,(47, 2847) B Buae uncia 28, COOTBETCTBYIOLIETO 3alHCH

"Jla". MOXHO OTMETUTBH, YTO BCE YHCIa B 3TOM INPHMEPE HCIOJB3YIOTCS B JBOHYHOM KOJE.
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Torna B 6ydepHslif peructp 55 u nanee B mamsth 36 UrPOBOTO YCTPOMCTBA C CEPUMHBIM HO-
mepoM k =2847 6bLTH OTHOBPEMEHHO (C 3aJaHHON BPEMEHHOM TOYHOCTBIO) 3aHECEHBI OC-
HOBHBIE JaHHBIE B BHAC BpeMeHHBIX maHHBIX N(1, 2847)= 86436641 u undopmamuu
11(47, 2847) B Bune umcna 28, mocrynupmiero Ha Bxox b®OJ] 39 uepes YBB 32 u paspsn-
nyto muHy 58. Takum obpaszom, chopmuposasuiascs B BOO/] 39 rpymna Z(1, 2847) ocHos.-
HBIX JAHHBIX ObLIa 3aHeceHa B MamsTh 36. Tak Kak y4acTHHK 6 3amucai MpaBHIIBHBIN HCXOJ
wrrpadHOro yJapa, TO €ro JalbHEWIIHE NEUCTBHS CBA3aHBI C MOATBEPKICHUEM CBOETO BBI-
urpeima. C 3ToH Helblo yYaCTHHK 6, IIOKHHYJI CTaJHOH U MOJKITIOYMBIINCE K IHTepHeTy 110-
cpenctBoM Haxatust kHoIku 106 BeiOpan [P-anpec 193.18.134.77, mo xoTopoMy mocie Ha-
Katus Ha kHonky 104 nepenan 8 KOU 15 rpynny ocHoBHBIX Z(1, 2847) = {86436641, 28,
28477} u ponomuuTensHbix D(2, 2847) = {86400011, 7451289, 2847} naunsix. [Tocie vero B
KOH 15 u3 xpansmuxcs B HEM Tpéx rpynn D(1, 2847), D(2, 2847), D(3, 2847) momnonHu-
TeJIbHBIX JaHHBIX ObUIa BHIOpaHa BTOpas, kKoTopas ¥ Obuta mepemana B LK 16. J{nsa atoii
rpynnsl D(2, 2847) B B/] Oputa onpenenena (aeiicteue 130) panee chopMmupoBaHHas Clie-
ayromas rpynna W(j, k) umcnennsix 3navenuit: W(2, 2847)={T, (2, 2847), R(2, 2847),
2847}={6 mapta 11 uac 22 mun 44 cek, 7451289, 2847}. Ilocnennss Gouta BeiOpana u3 bJl
IIOCJIE BEISBJICHUS PABEHCTBA CIIy4daiiHbIX yucen B rpymmne W(2, 2847) yncieHHbIX 3HaUeHUR
u B rpynne D(2, 2847) nonosHuTeNbHBIX JaHHBIX, NepenanHex u3 Ol 10 mo xaHany cBsI3H
12. TTocne atoro u3 3t1o#t rpynnel W(2, 2847) OBIIO OCYIIECTBIICHO CYHTHIBAHUE TEKYIIETO
BpemenH T (2, 2847) =6 mapta 11 wac 22 muH 44 cek u ero mepeaada oOpaTHO MO KaHAILY
cesa3u 12 B OI1 10. IMocne gero B oneparopckoM nentpe 10 6bu10 HenonHeHo nefictere 131
o pacuéry BpeMeHu T1(i, k) = T(1, 2847) 3amucu undopmanuu 1;(47,2847) mo dopmyie:
T(1,2847) =T (2, 2847) + [1/£(2847)] x [N(1, 2847) — N, (2, 2847)] =6 mapta 11 yac 22 MuH
44 cex + [(1/10) x (86436641— 86400011)] = 6 mapta 12 yac 23 mun 47 cex. BrinonHenue
aeiicteus 132, cazanHoro ¢ obpabotkoit B Ol 10 uapopmanuu 1;(47, 2847) ¢ yuétom Bpe-
MeHH €€ 3allUCH OCYIUECTBUIIOCH B JIBa 3Tana. Ha nepBoM stane mpoM30LII0 CpaBHEHHE HC-
TUHHOM 11(47) n 3anucannoi 1;(47, 2847) nadopmarmii, a Ha BTOPOM - HOATBEPKAECHUE TOTO,
yto Bpems 3anucu T(1, 2847)=6 maprta 12 yac 23 mun 47 cex nmporHo3a mrpadHOro yaapa
MenbIne MomenTa BpeMeHH T [11(47)]=6 mapta 12 gyac 23 MuH 52 cex Hayajla €ro UCIHOJIHE-
Hus. Tak kak B HameM ciydae uctunHas 11(47) undopmarusa u 3anucannas [,(47, 2847) un-
dbopmanus cosmagarot, a T(1, 2847) < T [11(47)], T.e. ycitoBUS )i TMONMyYE€HHUs BBIMTPHIIIA
OBUIM BBINOJIHEHB], (UHATBHEIE Ollepanyu mocie 3Toif M=47 urpel CBEMCh K Pa3MEILEHHIO
Ha COOTBETCTBYIOLIEM caiiTe HoMepa k=2847 urpoBoro yctpoiicTBa 8 U BeIMYHHBI BBIMIPBI-

ma, a Takxe B BbiOope (neiicteue 133) u nepenaye (neiicteue 134) Ha Bxon KU 21 cienyro-
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KX UAEeHTUHUKAMOHHEIX NaHHbIX: k = 2847, 1, (47,2847), Z(2, 2847), D(2, 2847). Eciu
nocie noaxmoueHus MY 8 ¢ nomepom k =2847 x KU 21 31u maHHBIE COBIIAAYT C COOT-
BETCTBYIOIUMH JaHHBIMH, XpaHALIUMUCS B IaMATH 36 UTPOBOTO ycTpoMcTBa 8, TO ydacTt-
HUK 6 IME€EeT NpaBO Ha MOJYYCHHE BBIUTPHIIIA, PA3MEINEHHOIO HA BHIICYKA3aHHOM CaiTe.
HpoMbinijieHHAS NPAMEHHMOCTD

N3obpereHne MoxeT ObITh MPUMEHEHO JUIs OpraHU3aluii HHTEPAKTHBHBIX MIP M MEPO-
IPHUATHH, CBA3aHHBIX C IPOBEICHHEM BCEBO3MOXKHBIX KOHKYPCOB, JIOTEPEH M CIIOPTHBHBIX
TOTAJIM3ATOPOB, @ TAK)KE C JUCTAHUUOHHBIM U OYHBIM o0yueHueM. Mcrons3oBanue HrpoBoro
YCTPOMCTBa IIpH CAAYE JK3aMEHOB OOYCJIOBIIEHO HAJIMYHEM B HEM MIIEHTH(PHKAITHOHHOTO
HOMEpA, KOTOPBIHA IOCPEACTBOM €ro 3alUCH B 3aUETHYIO KHIDKKY MOJKET OBITh 3aKPEILIEH 32
KaXIbIM CTYJAECHTOM MM ydamuMmcs. Vcmomnn3ys UrpoBoe yCTpoicTBO, 00O y4YacTHHK,
BBICTYNAIOLIMH B Ka4eCTBE, HAIIPUMEP, CIIOPTUBHOIO 3KcnepTa OJIMMIMIACKOro BUJIa CIopTa,
IOJy4aeT TaKHe NMPEUMYIIECTBA, Kak: abCOMIOTHAS HE3aBUCHMOCTh BO BPEMS CIIOPTHBHOTO
IpOrHO3a OT KauecTBa paboThl MIHTepHETa MM APYrHMX BHIOB KOMMYHHKaIHi; KoMpopT-
HOCTb HIPBl M €€ HHU3Kas CTOUMOCTH (OTCYTCTBYET IUIaTa, HApUMED, 32 MOCTOSHHOE IMOJ-
JepKaHUEe COCIUHEHHUA B peXHUMe on-line); HCKNIOYeHHE MTOTeph 3aHCAHHONH WHGOpMAIINH,
KOTOPBIE HEPEJKO CIIyJaloTCs B OHJIARHOBBIX CHCTEMAX; BHICOKAS TOYHOCTH BPEMEHH 3allHCH
nporso3a ONUMIMHACKOr0 CIOPTUBHOTO MEPONPHUATHS HIIH COOBITHS; a0COMOTHAsS KOH(H-
JEHIHANBHOCTh U OJHO3HAYHBIM IPHOPUTET yYaCTHUKA; BOZMOXHOCTH MPOTHO3a JIAXE B Ta-
KHX MecTax (CTaJuoH, CaMOJIET, aBTOMOOHIIb, TOE3/T U [P.), B KOTOPHIX OTCYTCTBYeT UHTEp-
HET, HE3aBUCUMOCTh TOYHOCTH BPEMEHH 3allMCH MPOTHO3a OT YHCJa YYaCTHUKOB (HET Bpe-
MEHHBIX 3aJiepXKeK IpH OOJBIIOM YHCIe 3pHTENICH, XapaKTepHOM I GuHaTbHBIX OMMMITHA-
CKHX CIIOPTUBHBIX MEPONPHUATHI); BO3MOXHOCTH NMPOrHO3a ONUMIHUHCKHAX CHOPTHBHBIX Me-
PONPUATUI B PEXUME UX MPOJOKHUTEILHOTO HaKOMmIeHUs (0e3 HeoOXOUMOCTH HEMEIEH-
HOM IIepeziayd MPOrHo3a Ha CEpBEp OPraHM3aTopa, YTO PE3KO CHHKAET CTOMMOCTD OOCITYXH-
BaHMs CHCTEMBI B LIEJIOM); BO3MOXXHOCTh IIPOTHO3MPOBAHMS KOPOTKMX CHOPTHBHBIX 3ITH30-
JIOB, HaIpUMeEp, AIHHY I0JIETa JIBDKHUKA Cpa3y MOCe €ro OTPhIBA OT TpaMILIHHA WITH Cyaei-
CKYIO OLICHKY IporpaMM (UTrypUCTOB W THMHACTOB HEIOCPEJCTBEHHO MOCIE HUX BHICTYILIE-
HUH; BBICOKAs HAJEXKHOCTh CHCTEMBI HU3-3a OTCYTCTBHS HEOOXOJWMOCTH IOCTOSSHHOTO HOJ-
JIEpKaHHWs OHJIAWHOBOIO COEAMHEHHS B pabodeM cOCTOSHHU. BaXXHBIM NpeuMyIecTBOM
JAHHOTO M300pETEHUs SBISETCS HCKIIOYEHHE pa3HYHBIX 3JI0ynoTpeOsicHui (Hampumep,
CHOEIHAIbHO HEBEPHOTO pacuéTa BpEMEHH), CBSA3aHHBIX C IEPEChUIKOH B CPEICTBa BHIYHUCIIH-
TEJIbHOM TEXHHUKM HEIOCTOBEPHOI WH(pOpMAIK, CO3/IaHHON He MOCPENCTBOM HUIPOBBIX YCT-

POMCTB Y4aCTHHKOB, & ¢ MOMOILBIO 3MYJIUPYIOIIUX UX pabOTy BBIYHCIHMTENBHBIX CPEICTB.
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OOPMYVIJIA U30BPETEHHS

1. ArpoBoe ycTpoiicTBO, comepxaliee CBS3aHHBIE MEXLY coGo# MuKpomponeccop (34),
Taiimep (37), yctpoiictso (32) BBO#a-BBIBOAA, a Takxke 610k (39) GopMUpOBAHUI OCHOBHBIX
JaHHBIX, BKIIOYAIONIHX BPEMEHHBIC TaHHBIE TaiiMepa (37) u uHGOPMALHIO, TTOCTYIAIOIILYIO
4epe3 YCTPOMCTBO (32) BBOJA-BBIBOJIA, OTJIMYAIOLICECS TEM, YTO COAEPXKHUT reHeparop (38)
ClydaiHeIX yncen u 6510k (40) bopMHUPOBaHHS HONOJIHUTENBHBIX JAHHBIX, BKIFOUAIONINX Te-
Kylllie BpeMeHHbIE JTaHHBIE TaiiMepa (37) ¥ COOTBETCTBYIOIIME UM CIyYaiHBIE YKCIA, IIPU
aTOM 1Ba Bxona 6;0ka (40) hopMUpOBaHHS IONOIHUTENBHBIX JAHHBIX IOJKIIFOYEHE! COOT-
BETCTBEHHO K reHepatopy (38) ciyuaitHBIX umcen u Taiimepy (37), a Bexoa (32) u Bxox (41)
ynpasieHus 6yoka (40) GopMHpOBaHUS JOMOMHATENBHBIX JAHHBIX CBS3aHbI C YCTPOKCTBOM
(32) BBOna-BHIBOMA.

2. Ycrpo#cTBo 1o 111, OTIMYAIOLIEECs TEM, YTO COAEPXKHT CPeACTBO (53) GIOKHPOBKM
(opMupOBaHHS NONOIHUTENBHEIX JAHHBIX C OMHAKOBBIMH CITY4YaifHBIMH YHCIIAMH.

3. Ycrpoiictso 1o 1.1, oTinuyaromeecs teM, uto reHeparop (38) ciaydaiHBIX 9HCEN BXO-
JHUT B COCTaB MHKpoIpoleccopa (34).

4. YcrpoiicTBo mo 1.1, omHuaomeecs TeM, 4to 610K (39) GopMHpPOBaHHS OCHOBHBIX
JAHHBIX BXOJIHUT B COCTaB MUKpoImponeccopa (34).

5. YcrpoiceTso 1o 1.1, oTnugarommeecs TeM, 4to 6110k (40) GopMHPOBaHHS JOIOTHATENb-
HBIX JJAHHBIX BXOJHT B COCTaB MHUKporporeccopa (34).

6. YcTpoiicTBo no moboMy u3 mi.1-5, OTIIHYAIOIIEECS TEM, YTO CONEPKUT MOAKIIOUEH-
HbI K MHKporpoueccopy (34) ceHcopHbIii mucmieit (71) v BEIIOIHEHO B BHAe cMapTdoHa
(70) unu NIAHIIETHOTO KOMIIBIOTEPA.

7. CucremMa 1 IPOBEACHAS HHTEPAKTHBHBIX UIP, BKIIOYANOIIAS CpeacTBa (9) BEYHCIH-
TEJIbHOM TEXHHKH, HMEIOLIME CBSI3aHHbIE MEXTY coO0H LeHTpaIbHBIM KoMmbioTep (16), naT-
uiK (17) Tounoro BpeMenH, oneparopckue HeHTps! (10) ¥ MOAKIIOUEHHEIE Yepe3 OOpATHBIIH
kanan (13), xanan (14) nepenaun JaHHBIX ¥ GNOK (7) yIpaBJeHHs K UTPOBBIM yCTPOHCTBAM
(8), xaxmoe M3 KOTOPBIX IIPEAHA3HAYEHO ISl 3alIOMMHAHUSA CBA3aHHOMN C MHTEPAKTUBHOM HI-
poii HHGOPMALUY, H COAEPKUT MOMKIIOUYEHHBN Yepe3 oOpartHbiii kanan (13) k cpeacTam (9)
BBIYMCIIMTENBHOH TEXHUKH Onok (39) dopMHpOBaHHS OCHOBHBIX NAHHBIX, BKIIFOYAFOLIHX
BpEMEHHbIEC JAHHDIC TaiiMepa (37) ¥ COOTBETCTBYIOMIYIO MM HHPOPMALHIO, OTIHYAIOMIAICS
TEM, YTO KaXJ0€ UIpoBOE YyCTPOHCTBO (8) comepxut reHepatop (38) ciydaliHBIX uHCeN H
610k (40) GOPMHPOBAHHUS NOMONHHTENBHBIX JAHHBIX, COCTOSAIMX H3 TEKYIIMX BPEMEHHBIX
HOaHHBIX TaiiMepa (37) U COOTBETCTBYIOIIUX MM CIyYaWHBIX YHCEN, MPH 3TOM BBIXOZ (32)

610ka (40) bopMHpPOBaHKS NONONHHUTEBHEIX JAHHBIX CBA3aH CO CPeACTBaMH (9) BBIUMCIIH-
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TENILHOH TeXHUKH vepe3 Kanan (14) mepenadyn HaHHBIX, a CaMH CPeNCTBA (9) BBIYHCIHTEb-
HOM TEXHHKH COJEPXaT CpencTBo (22) dbopMupoBanus 6a3bl TaHHBIX, COXPAHSIOMEH Ompe-
AEIEHHOE YUCIIO TPYIIl YACIICHHBIX 3HAYCHHH, O/IHAM U3 KOTODPHIX ABJISETCS CIydaiHOe dHc-
70, @ BTOPBIM - CBA3aHHOE C HUM TEKYIIee BPeMS CYMTHIBAHHS.

8. Cucrema 1o 1.7, OTIHYAOINASCS TeM, YTO BBIXOX (32) 610Ka (40) dpopMuUpoBaHHs 10-
TIOJIHUTENBHBIX NaHHBIX CBSA3aH CO CpeACTBaMH (9) BBHIUHCIHUTENBHOM TEXHUKH 4epe3 oOpart-
HBIA KaHau (13).

9. Cucrema no 1.7, OTNHYAOINAsCA TeM, YTO KaXJasd TPYINIa YHCICHHBIX 3HAYCHHU
BKJIIO4AET B €05 COOTBETCTBYIOIIHE TEKYIIME BpEMEHHEIE JaHHbIe TaiiMepa (37).

10. Cucrema mo mobomy u3 nm. 7 - 9, oTnMyarolascs TeM, uto obparHbii kaxan (13) u

KaHan (14) nepenadu TaHHBIX BXOIAT B II00QIBHYIO ceTh VHTEpHET.
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